
Ìàòåðèàëû ñåêöèè
ÁÈÎËÎÃÈß





����������	�
 �������������
 �����������
������	�� �������� �����
�	�
 �	����� ���	

���	-2018

��������

���������
56-� �����!��"�!"� !��#!"� $����!#�$%"� %"!&���!'�� 

22–27 �(���) 2018 *.

�"+"$�,��$%
2018



�	 57
��	 �.)431
     � 63

���#!�� ��%"+"�����/ $�%'�� — �-� ,�"�. !��%, (�"&. �.:�. ��,'"+
;���$������/ $�%'�� — �-� ,�"�. !��%, (�"&. ;.:�. �"�"��!

��+��$�+�!!�� $�%�����/ $�%'�� — %�!�. <�=. !��%, �"'�!� �.:�. >���=$%�)

?%$(���!�� $"+�� $�%'��:
%�!�. ,�"�. !��% �.:�. A�B=�!

�-� ,�"�. !��%, #�.-%"��. ��� �.:�. 	"#��"+
#��!-%"��. ���, �-� ,�"�. !��% �.:�. �*��"

�-� ,�"�. !��%, (�"&. �.:�. ����!
�-� ,�"�. !��%, �"'�!� �.:�. 	���!�!�

%�!�. ,�"�. !��% �.:�. ��,�!�
%�!�. ,�"�. !��% ;.:�. ��!/B�!"+

%�!�. ,�"�. !��% �.:�. ��B�!
%�!�. ,�"�. !��%, �"'�!� .:�. �&"!!�%"+

�-� ,�"�. !��%, �"'�!� �.:�. �&�="+
%�!�. ,�"�. !��% �.:�. C�=�)!$%�)

�-� ,�"�. !��%, �"'�!� .:;. A��=�!
�-� ,�"�. !��%, �"'�!� .:�. D��%"+

%�!�. ,�"�. !��% 	.:�. ���E�!%"
%�!�. ,�"�. !��% �.:�. ����<

%�!�. ,�"�. !��% �.:�. ��!�'�!�
�-� ,�"�. !��%, (�"&. �.:�. ���*��+

%�!�. ,�"�. !��%, �"'�!� �.:�. ;B�!�'�!�

��"�"*�) : ��������� 56-� �����!��. !��#. $���. %"!&. 
22–27 �(���) 2018 *. / �"+"$�,. *"$. �!-�. — �"+"$�,��$% : �;G ���, 
2018. — 202 $.

ISBN 978-5-4437-0750-1 

��� 57
��� �.�431

© �� ���, 2018
© �"+"$�,��$%�� *"$����$�+�!!��

ISBN 978-5-4437-0750-1 �!�+��$����, 2018

� 63



NOVOSIBIRSK STATE UNIVERSITY
SIBERIAN BRANCH OF THE RUSSIAN ACADEMY OF SCIENCES

ISSC-2018

BIOLOGIE

Proceedings
of the 56th International Students Scienti^c Conference

April, 22–27, 2018

Novosibirsk
2018



�	 57
��	 �.)431
     � 63

Section scienti^c supervisor — Dr. Biol., Prof. N.:B. Rubtsov
Section head — Dr. Biol., Prof. P.:M. Borodin

Section responsible secretary — Cand. Chem., Assoc. Prof. L.:M. Khalimskaya

Section scienti^c committee:
Cand. Biol. V.:S. Fishman

Dr. Biol., Corr. Membr. RAS A.:V. Kochetov
Dr. Biol., Corr.Membr. RAS N.:N. Dygalo

Dr. Biol., Prof. N.:M. Bazhan
Dr. Biol., Assoc. Prof.T.:S. Kalinina

Cand. Biol. A.:V. Babina
Cand. Biol. P.:N. Men’shanov

Cand. Biol. S.:A. Lashin
Cand. Biol., Assoc. Prof. D.:A. Afonnikov

Dr. Biol., Assoc. Prof. V.:M. E^mov
Cand. Biol. E.:V. Zemlyanskaya

Dr. Biol., Assoc. Prof. D.:P. Furman
Dr. Biol., Assoc. Prof. D.:O. Zharkov

Cand. Biol. K.:E. Orishchenko
Cand. Biol. S.:E. Sedykh
Cand. Biol. O.:I. Sinicina

Dr. Biol., Prof. M.:G. Sergeev
Cand. Biol., Assoc. Prof. L.:B. Pshenicina

Biologie : Proceedings of the 56th International Students Scienti^c 
Conference. April, 22–27, 2018 / Novosibirsk State University. — 
Novosibirsk : IPC NSU, 2018. — 202 p.

ISBN 978-5-4437-0750-1 

��� 57
��� �.�431

© SB RAS, 2018
ISBN 978-5-4437-0750-1 © Novosibirsk State University, 2018

� 63



5

��	�
�	������

�	 575.852
������ ������������� ������������!�����" � #���$�� #��%�� 

Porodaedalea niemelaei, P. chrysoloma � Armillaria borealis

�.:�. �%$�!"+�
��,��$%�� &������/!�� �!�+��$����, *. 	��$!")�$%

�!���` ("+�"�)jE�<$) ("$���"+����/!"$��� + *�!"=�< *��,"+ �"�� 
Porodaedalea � Armillaria ,�� !�#�� "�!"+��=�!!" $ ("�$%"= !"+�< +��-
!�< *�!"+ � =���,"��#�$%�< (����, �#�$�+�jE�< + ��`�"��!�� ���+�$�!� 
� ��*!�!�. ?�� *��,� �*��j� +��!�j ,�"�"*�#�$%�j � q%"�"*�#�$%�j �"�/ 
+ ("������!�� =�!����/!"*" ,���!$� + ,"����/!�< ��$!�< q%"$�$��=�<, 
� ��%�� �#�$�+�j� + *�",��/!"= �*���"�!"= '�%��. 	�"=� �"*", + ("$���!�� 
*"�� *��,� �"�� Armillaria, %"�"��� )+�)j�$) ",�#!" ��(�#!�=� $�(�"-
&���=�, ��$��E�=� !� =���+"� ���+�$�!�, +$� #�E� +$���#�j�$) !� ��-
+�< ����+/)<, #�" "%�`�+��� (�*�,!"� +"`���$�+�� !� ����+/). ;"�",!"� 
!�*���+!"� +"`���$�+�� q��< *��,"+ !� ��$��!�) ="��� �+���#��/$) �`-`� 
*�",��/!"*" �`=�!�!�) %��=���. ���,� �"�� Porodaedalea q&&�%��+!" ��`-
��*�j� ���+�$�!�, ��*!�! � '���j�"`� !� ,"��� (�"$��� $"���!�!�), %"�"-
��� ="*�� ,��/ �$("�/`"+�!� + (�"�`+"�$�+� q��!"�� !� "$!"+� '���j�"`�.

��!"= Porodaedalea niemelaei $�%+�!��"+��� � �!!"���"+��� $ �$("�/`"-
+�!��= ��<!"�"*�� PacBio + ��,"���"��� ��$!"� *�!"=�%� �A� $"+=�$�!" 
$ JGI. ��`=�� ("�!"*�!"=!"� $,"�%� $"$��+�� 53 =�! !�%��"���!�< "$!"-
+�!�� (!. ".). ��!"=!�) $,"�%� P. chrysoloma ,��� ("��#�!� �` ,�`� ��!!�< 
JGI. �� ��`=�� $"$��+�� 44 =�! !. ". ��!"= Armillaria borealis $�%+�!��"-
+��� � �!!"���"+��� + ��,"���"��� ��$!"� *�!"=�%� �A� !� (���&"�=� 
IlluminaHiSeq 2000. ��`=�� ("�!"*�!"=!"� $,"�%� $"$��+�� 66 =�! !. ".

�!���` ("+�"�)jE�<$) ("$���"+����/!"$��� ,�� (�"+���! (�� ("="E� 
(�"*��==� RepeatModeler, (���!�`!�#�!!"� ��) ("�$%� ("+�"�"+ de novo 
$"+=�$�!" $ (�"*��=="� TEclass.

� *�!"=� P. niemelaei ,�� ",!�����! 161 ("+�"�, + *�!"=� P. chrysoloma — 
122 ("+�"��, � � A. borealis — 886. ����� +$�< ("+�"�"+ � ��!!�< *��,"+ 
!��,"��� (���$��+��!� ("+�"�� $�=��$�+ Gypsy � Copia.

���+!����/!�� �!���` ("+�"�)jE�<$) ("$���"+����/!"$��� + *�!"=�< 
,�`���"=�'��"+ ("="*��� ,"��� �"#!" "(�������/ ��%$"!"=�#�$%"� ("�"-
��!�� � q+"�j'�"!!�� +`��=""�!"B�!�) q��< +��"+.

��,"�� +�("�!�!� + ��=%�< (�"�%�� «��!"=!�� �$$���"+�!�) "$!"+- 
!�< ,"����/!�< ��$"",��`�jE�< <+"�!�< +��"+ � �< !��,"��� "(�$!�< 
(��"*�!"+ + �"$$��$%"� A�����'��», &�!�!$����="*" ;��+����/$�+"= �A 
(�"*"+"� } 14.Y26.31.0004).

���#!�� ��%"+"������ — �-� ,�"�. !��% ~.:�. ;���!'�+�, 
(�"&. �.:�. ;�+�"+, %�!�. ,�"�. !��%, (�"&. 	.:�. 	���"+$%��
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�	 57.036

&'����(����: ����$�)��'�� $����! ���������� CFTR-��(������

.:�. �$��(�!%"
�"+"$�,��$%�� *"$����$�+�!!�� �!�+��$����

��%"+�$'��"`, ��� %�$�"`!�� &�,�"` — �"$���"#!" ��$(�"$���!�!!"� 
`�,"��+�!�� ���"$"=!"-��'�$$�+!"*" ��(�, ",�$�"+��!!"� =���'��� + *�!� 
CFTR, �"%���`"+�!!"= + $�����!� ���!!"*" (��#� $��/="� <�"="$"=�. 
CFTR (���$��+�)�� $","� ���!$=�=,��!!�� ,��"%, +�("�!)jE�� &�!%'�� 
�"!!"*" %�!��� ��) Cl–, HCO3–. ����'�) F506del (��+"��� % !�(��+��/!"� 
$,"�%� � + ("$���$�+�� % !�%"���%�!"� ��,"�� CFTR-��'�(�"��.

�� $�*"�!)B!�� ��!/ (����"��!" ��B/ $�=(�"=���#�$%"� ��#�!�� 
=�%"+�$'��"`�, #�" ("��"�%!��" !�$ % ("�$%� ��/���!���+!"*" (���. �� 
��B��� (�"�!���`��"+��/ =�<�!�`=� $+"��#�+�!�) � ���!$("��� CFTR, 
� ��%�� =�<�!�`=� %"!��"�) %�#�$�+� ��!!"*" ,��%�, #�",� $"`���/ ="���/ 
`�"�"+"� � ,"�/!"� %���%�, � `���= (����"���/ (��� ��#�!�) %�$�"`!"*" 
&�,�"`� ("$���$�+"= ="�����"+�!�) +`��="���$�+�� F505-del-CFTR $ %"=-
("!�!��=�, "�+��$�+�!!�=� `� �*" $,"�%�. ��B� ��,"�� (" ="�����"+�!�j 
"(�����$) !� q%$(���=�!���/!�� ��!!��, ("��#�!!�� �` Biosystems and 
Integrative Sciences Institute (��$$�,"!). 

;"��",!�) $<�=�, "(�$�+�jE�) =�<�!�`= $"`��+�!�) � $,"�%� CFTR-��-
'�(�"��, ,��� �����`"+�!� + CellDesigner 4.4. �""�+��$�+�jE�) ��!�=�#�-
$%�) ="���/ ,��� ("$��"�!� + COPASI.

�!�=�#�$%�) ="���/ $"`��+�!�) CFTR ��'�(�"�� ,��� $"*��$"+�!� 
$ q%$(���=�!���/!�=� ��!!�=� ��) `�"�"+"� / ,"�/!"� %���%�, ("��#�!-
!�=� %"���*�=� �` Biosystems and Integrative Sciences Institute (BioISI). 
� ("="E/j ="���� =� !�B�� $���+�� =�B�!�, $("$",$�+�jE�� ("+�B�-
!�j q&&�%��+!"$�� ��,"�� ,"�/!�< %���"% #���` ="���)'�j $,"�%� � $"-
`��+�!�) ��'�(�"��.

���#!�� ��%"+"������ — %�!�. ,�"�. !��% �.:�. 	"�"�%�! 
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�	 575.224.2

	(��'� ����������" ���$���$�*� ���������' 
� ��)'� ������ ����$����" ��#�����(�� #���$�

;.:�. ���"%"(��"+�, .:�. A�B=�!
�"+"$�,��$%�� *"$����$�+�!!�� �!�+��$����,

�!$����� '��"�"*�� � *�!���%� �� ���, *. �"+"$�,��$%

�"�/%" 1,5:% "� +$�� ���!� �	 `�!�=�j� ,��"%-%"����jE�� *�!�, 
"$��+B�)$) #�$�/ ="��%��� (���$��+��!� !�%"����jE�=� q��=�!��=�, 
+ #�$�" %"�"��< +<"�)� ��%�� ��*��)�"�!�� q��=�!��, %�% q!<�!$��� � (�"-
="�"��. �%��+!"$�/ q!<�!$��"+ )+�)��$) %���"#!"-$(�'�&�#!"� � $("$",-
!� �`=�!)�/ ��"+�!/ q%$(��$$�� *�!"+ + $"�!� � ��$)#� ��`.

�(�'�&�#!"$�/ ���$�+�) q!<�!$��"+ "(�����)��$) &�`�#�$%�= +`��-
="���$�+��= $ (�"="�"�!"� ",��$�/j *�!�, ("q�"=� ��) �����`�'�� &�!%-
'�� !�",<"��=", #�",� q!<�!$��� � ��*������=�� �=� (�"="�"�� ,��� 
$,����!� + (�"$���!$�+� )���. ��!�%" q!<�!$��� #�$�" ��$("��*�j�$) !� 
"*�"=!"= ��$$�")!�� (�" 1 ��) "� (�"="�"�"+, �$�� ��$$=����+��/ �< + ��-
!��!�< %""���!���< *�!"=�. ;���("��*���$), #�" %"=(�%�!" ��"��!!�� 
*�!"= �=��� (����+�j "�*�!�`�'�j, ��%�= ",��`"= "�����!!�� ��*�"!� 
*�!"=� "%�`�+�j�$) + (�"$���!$�+� �)�"= ���* $ ���*"=. � �)�� ��,"� ("-
%�`�!", #�" !�,�j���=�� (�� <�"="$"=!�< (���$��"�%�< �`=�!�!�) (�"-
$���!$�+�!!�< %"!��%�"+ =���� ��*��)�"�!�=� q��=�!��=� ="*�� (��+"-
���/ % ��`+���j `�,"��+�!��, ���� �$�� $�=� ��*��)�"�!�� q��=�!�� � %"-
����jE�� �#�$�%� *�!"=� $"<��!)j�$) !��`=�!!�=�. 

G��/j !�B�� ��,"�� )+�)��$) ��`��,"�%� � q%$(���=�!���/!�) (�"+��-
%� =��"�� �!���`� ("$���$�+�� <�"="$"=!�< (���$��"�%, �#���+�jE�) �`-
=�!�!�) ���<=��!�< %"!��%�"+ <�"=���!�.

��B�� ̀ ���#�� )+�)��$) ("�$% ��%�< �#�$�%"+ *�!"=�, (�� =���'�� %"�"��< 
"������$) �`=�!�!�� +`��="���$�+�) q!<�!$��"+ � (�"="�"�"+, $"(�"+"���-
jE�<$) �`=�!�!��= q%$(��$$�� *�!"+. �) ��B�!�) q�"� `���#� =� ="��&�-
'��"+��� (����"��!!�� + !���+!�= �$$���"+�!�� [1] ��*"���= =�B�!!"*" 
",�#�!�), ("`+"�)jE�� "(�����)�/ +`��="���$�+�jE�� (�"="�"�-q!<�!$��-
!�� (��� !� "$!"+� �"$��(!�< Chip-seq ��!!�< ��) =�B�!"*" *�!"=�. � ��-
`��/���� =� !��#���$/ $ +�$"%"� �"#!"$�/j (���$%�`�+��/ (�"$���!$�+�!!�� 
+`��="���$�+�) �#�$�%"+ *�!"=� � +�)+��� !��,"��� +��!�� ,��%� � q(�*�!�-
��#�$%�� ="��&�%�'��, +��)jE�� !� (�"�`+"�����/!"$�/ ��*"���=�.

______________________________
1. Whalen S. et al. Enhancer-promoter interactions are encoded by complex 

genomic signatures on looping chromatin // Nature genetics. 2016. V. 48. P. 488–496.

���#!�� ��%"+"�����/ — %�!�. ,�"�. !��% �.:�. A�B=�!
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+����'������ ������'����*� #����-$�/���" ��� ����'(�� 
�� &���")�����! ' �'�������!��$& ������& 

03 � 04 '&�!�&��*� ���'��

�.:�. �",�"+$%�<
�!$����� '��"�"*�� � *�!���%� �� ���, *. �"+"$�,��$% 

�%��+!�� &"�=� %�$�"�"�� (�A	) )+�)j�$) "�!�= �` %�j#�+�< &�%�"-
�"+, %"�"��� ("+������� ��+�� $�$��=�. �" +��=) $���$$� (�"��%'�) �A	 
=!"*"%���!" �+���#�+���$), #�" ="��� +�`+��/ *�,��/ "�*�!�`=�. ���#-
B�!�� <���%����$��% &��=�!����+!"� $�$��=� �!��"%$���!�!"� `�E��� 
� %��/���!�< ��$��!�� ("`+"��� ("+�$��/ �< �$�"�#�+"$�/ % �,�"��#�$%�= 
$���$$�= (`�$"��!!"$�/, `�$�<�, <"�"�).

� !�$�")E�� ��,"�� +(��+�� (�"+���! $�$��=!�� �!���` "$",�!!"$��� 
="��%��)�!"� q+"�j'�� � q%$(��$$�� *�!"+ ��) #�����< &�!%'�"!��/!�< 
*��(( &��=�!�"+-%"=("!�!�"+ $�$��=� �!��"%$���!�!"� `�E��� (�$%"�-
,��(��"%$���`�, *������"!(��"%$���`�, $�(��"%$����$=���`� � %�����`�). 
���" !����!" � (�"�!���`��"+�!" 25 "��"�"*�#�$%�< *��(( *�!"+ � `��%"+. 
���� +�����!� 6 "��"�"*�#�$%�< *��(( $ !��,"��� +�$"%�= ��"+!�= q%$-
(��$$�� � !��,"�/B�= ��+��!��= $��,���`���jE�*" "�,"�� ��) ���/!��-
B�� +���&�%�'�� � �$("�/`"+�!�) + $���%'��.

;"��#�!!�� ��!!�� $"*��$�j�$) $ �`+�$�!�=� ��!!�=� " <�"="$"=!"� 
�"%���`�'�� *�!"+, �$$"'���"+�!!�< $ �%��+!"$�/j �!��"%$���!�!"� $�-
$��=�. ;"%�`�!", #�" �!��*��'�) q+"�j'�"!!�< <���%����$��% � q%$(��$-
$�"!!�< ��!!�< )+�)��$) (�"��%��+!�= � !�*�)�!�= ("�<"�"= % (���$%�-
`�!�j (��$(�%��+!�< *�!"+ ��) $���%'��.

��,"�� ,��� ("������!� *��!�"= ��A 17-74-10198. ;�� �!���`� ��!!�< 
�$("�/`"+�!� +�#�$�����/!�� ��$��$� G	; ��"�!&"�=���%�.

���#!�� ��%"+"�����/ — %�!�. ,�"�. !��% �.:�. "�"B%"+
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����#�����)��'�" ������ %��'��, 
&)����&���� � �%��������� %�������'

�.:�. �"��$"+, .:�. ���*"�/�+�, ~.:�. �+��',��*
��%��$%�� *"$����$�+�!!�� �!�+��$����

��%�",!�� ,�"(��!%� (���$��+�)j� $","� "$!"+!�j &"�=� $�E�-
$�+"+�!�) ,�%����� %�% +" +!�B!�� $����, ��% � + "�*�!�`=�< ��+"�!�< 
� ��$��!��. �!� �*��j� `!�#����/!�j �"�/ + ��`!�< �$(�%��< #��"+�#�-
$%"� ��)���/!"$��. ��%������/!�� (��!%� `�E�E�j� %"�"!�� ,�%����� "� 
+!�B!�*" +"`���$�+�). �� (���("��*��=, #�", !�$="��) !� !�",�#��!"� 
��`!"",��`�� +��"+ ,�%�����, �< =�<�!�`=� ,�"(��!%"",��`"+�!�) =��" 
"���#�j�$) [1]. � q�"= =�<�!�`=� `����$�+"+�!" =!"��$�+" ,��%"+. �) 
�`�#�!�) q+"�j'�� =�<�!�`=� ,�"(��!%"",��`"+�!�) E. coli ,�� (�"+���! 
&��"*�!���#�$%�� �!���` ("$���"+����/!"$��� ,��%"+, %"�����=�< *�!�=� 
bcsA, bolA, cpxR, dkgA, dksA, kbp�=�ygaU, pdeD�=�yoaD, rpoS, spoT, wza, zwf 
(+`)�� !��,"��� ��$(�"$���!�!!��). 

�� (�"+��� &��"*�!���#�$%�� �!���` ,�%������/!�< *�!"+, �#�$�+�j-
E�< + ��*��)'�� ,�"(��!%"",��`"+�!�). �) q�"*" $ ("="E/j "!���!-$��-
+�$� EcoliNet ,��� ("$��"�!� *�!!�) $��/ � �"("�!�!� !"+�=� *�!�=� ��) 
$+)`� =���� �`+�$�!�=� +`��="���$�+�)=� ,��%"+. �� "$!"+� q�"� *�!!"� 
$��� ,��� +�,��!� *�!�, %"����jE�� %�j#�+�� ,��%�, %"�"��� &"�=���-
j� ,�"(��!%�. �) +�,"�� ,��%"+, *"="�"*�#!�< �$$�����=�=, �$("�/`"-
+���$/ (�"*��==� BioEdit. C���= ,��" (�"+���!" +���+!�+�!�� (��*"���-
="= BLASTn) � $����! &��"*�!���#�$%�� �!���` !�%��"���!�< � �=�!"-
%�$�"�!�< ("$���"+����/!"$��� (CLUSTALW). 

�) +�,"�� +��"+ ,�%�����, ��$("�"��!!�< !� ��`!"= q+"�j'�"!!"= 
��$$�")!�� "� ="���/!"*" +��� E. Coli, �$("�/`"+�! "!���!-$��+�$ TimeTree.

� ��`��/���� (�"����!!"� ��,"�� ,��" �$��!"+��!", #�" *�!� rpoS, 
spoT, bolA, �#�$�+�jE�� + ��*��)'�� q%$(��$$��, q+"�j'�"!!" %"!$��+�-
��+!� � ��$(�"$���!�!� (��%��#�$%� � +$�< =�%�""�*�!�`="+, �"*�� %�% 
*�!�, %"����jE�� ��*������=�� ,��%� (+ ��!!"= $��#�� %"=("!�!�� =�-
���%$� — '���j�"`� � %"��!"+�j %�$�"��), ,"��� +����,��/!�. 

______________________________
1. ������� 	.�
. � ��. ��*��)'�) &"�=��"+�!�) ,�"(��!"% Escherichia 

Coli (",`"�) // ;��%���!�) ,�"<�=�) � =�%�",�"�"*�). 2018. �. 54. }. 1. 
�. 3–15.

���#!�� ��%"+"������  — �-� ,�"�. !��% ~.:�. ���%"+�, 
%�!�. ��<!. !��%, �"'�!� �.:�. ;����B�!
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�	 577.21

������������ ���%�������" ���&'�&�* �����!��#� �����'�����$� 
���������(* ��%���'�" �� ������ ��������)��'�� ���"��� '����#��

�.:�. ��$�+�
��,��$%�� &������/!�� �!�+��$����, *. 	��$!")�$%

�"���/!�� ���!$%��(�"= )+�)��$) +��!�= ",��%�"= + ��`��#!�< �$$���"-
+�!�)< + ",��$�� ,�"�!&"�=���%�. �$!"+!�) '��/ ��!!"� ��,"�� `�%�j#���$/ 
+ +�)+��!�� ̀ �%"!"=��!"$��� ��&&���!'���/!"� q%$(��$$�� *�!"+. �� "$!"+� 
�!���`� ��$(������!�) ���! %"!��*"+ �"���/!"*" ���!$%��(�"=� ��$�+�!!�'� 
$�,��$%"� (Larix sibirica Ledeb.), ,��� "�",��!� ("$���"+����/!"$��, ���!� 
%"�"��< (��+�B��� 4000 !.". C���= ��) %���"� ("$���"+����/!"$�� $��"��$) 
#�$�"�!�� $�"+��/ ���(���"+ $ ���!�#!�= B�*"=. ;"��#�!!�� $�"+��� ��`,�-
+���$/ !� %��$���� "� 2 �" 5 =��"�"= ��!�=�#�$%�< )���, ��`��/��� %��$����-
`�'�� (�"+��)�$) !� �$�"�#�+"$�/. �$!"+!�) *�("��`� $"$�"�� + �"=, #�" ("��-
#�!!�� %��$���� )+�)j�$) �%�!�$(�'�&�#!�=�.

���!�� !� 2, 4 � 5 %��$���"+ "%�`��"$/ +�$/=� �$�"�#�+�=. �) %��-
�"*" �` +�����!!�< %��$���"+ +�)+�)�"$/ ��!�=�#�$%"� )��" — $���!�� 
���&=���#�$%"� +$�< �"#�% + %��$����. ��$$#���+���$/ +���#�!� !�+)`%� 
���*�&&� %�% +!���� %���"*" �` )���, ��% � =���� )���=�. ��+)`%� ��) 
���(���"+ (" (��+��� ���*�&&� "(�����)��$) ��`��#�)=� #�$�"� +!���� 
(��, $"$��+�)jE�< %"=(��=�!���!�� (���!��"=. 	"=(��=�!���!�� (�-
��!��"= — ("$���"+����/!"$�/, ��+!�) (" ���!� ��!!"�, !" (�"#���!!�) 
+ ",���!"= ("�)�%� $ �#��"= `�=�!� %"=(��=�!���!�< "$!"+�!��.

���)�� $ �"���/!�= ���!$%��(�"="= ,��� $",��!� #����� "����/!�< 
���!$%��(�"=� �%�!��: <+"�, (",�*�, (�"�"$�%� � %�=,�), � ��) %���"*" �` 
!�< ,��� (�"+���!� %��$����`�'�). �) "%"!#����/!"� (�"+��%� *�("��-
`� " �%�!�$(�'�&�#!"$�� %���"*" �` %��$���"+ �"���/!"*" ���!$%��(�"=� 
,���� (�"+���!" ",���!"� %�����"+�!�� ���"+, ("��#�!!�< + <"�� $�%+�-
!��"+�!�). 	"$+�!!" *�("��`� (�"+��)��$/ ("$��"�!��= $���"*��!"*" �"-
���/!"*" ���!$%��(�"=�, �. �. ���!$%��(�"=�, ("��#�!!"*" (���= ",����-
!�!�) =!"��$�+� %"!��*"+ %���"� �%�!� + "��! ",E�� &���. ��%�� ,��� 
("$#���!� !�+)`%� %�% +!���� %��$$"+, ��% � =���� !�=� ��) %���"� �%�!� 
� �$��!"+��!", #�" %"!��*� ���)�$) (" $���!�"+"� (��!�����!"$�� (+ $��-
#�� ����!�� !� 2 %��$$�) � (�� ����!�� !� 3 %��$$�, (���("�"�����/!", !"-
+�� %��$$ ",����!)�� %"!��*�, $""�+��$�+�jE�� (���$�%�jE�=$) *�!�=.

	��$����`�'�) $���"*��!"*" ���!$%��(�"=� !� 4 � 5 %��$���"+ !� +�)-
+��� "#�+��!"*" ��$(������!�� %"!��*"+ $(�'�&�#!�< �%�!�� (" %��$$�=.

���#!�� ��%"+"�����/ — �-� &�`.-=��. !��%, (�"&. �.:�. ���"+$%��
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�	 573.7

������������ ������� �����'���(����*� 2�'����� 
�� 8����(�� #���$�� �������"

�.:�. ��*���+
�"+"$�,��$%�� *"$����$�+�!!�� �!�+��$����, 

�!$����� '��"�"*�� � *�!���%� �� ���, �"+"$�,��$%, 
�!�+��$���� ���!",�/-��/(�, A��!'�)

?+"�j'�) ��$��!�� (��+��� % "*�"=!"=� �$�"�!�!�j (%"=(��%$�&�%�-
'��) *�!"=� ��$��!��, + <"�� %"�"�"*" �`=�!)��$/ %�% $(�'�&�#�$%�� &�%-
�"�� ���!$%��('�� (�A) + *�!"=�< ��$��!��, ��% � $���� $+)`�+�!�) q��< 
���!$%��('�"!!�< &�%�"�"+ (���A). �� $�*"�!)B!�� ��!/ !��%� �`+�$�!" 
"%"�" 5700 +��"+ `���!�< +"�"�"$���, ",����!�!!�< + 360 �"�"+. �!!�) 
(�",��=� (��+"��� % +"(�"$�=: %�% (��$��$�+�� �A �`=�!)�� *�!"=!�j ("-
$���"+����/!"$�/? #�" q+"�j'�"!��"+��" + (��+�j "#����/? =�!)��$) �� 
$!�#��� &�%�"� ���!$%��('�� � ("�"����� $���� $+)`�+�!�), ��� + "�!"= 
�` ���+!�< *�!"="+ ��� �=�j�$) !�",<"��=�� $���� $+)`�+�!�)?

C���#� ��!!"� ��,"�� — (�"�!���`��"+��/, %�% ("$���"+����/!"$�/ *�-
!"="+ �`=�!���$/ +=�$�� $" $�"�!"$�/j ("(��)'�� �A + *�!"=�< ��$��!��. 
�) q�"*" !�",<"��=" (�"�!���`��"+��/ !���#��, (�"�!"$�/ � "�*�!�`�'�j 
���A + ��`��#!�< *�!"=�< ��$��!�� � $��+!��/ �< $+"�$�+� + `�+�$�="$�� 
"� (��!�����!"$�� % %��$$�. � #�$�!"$��, +!�=�!�� $"$���"�"#�!" !� &�%-
�"��< �` %��$$"+ LFY, MADS � ARF, "�+�#�jE�< `� �"$�, $��"�!�� '+��%"+ 
� ���*�� +��!�� &�!%'��. ;�� q�"= *�!"= !� ��$��!�� ,���� �$("�/`"+�! 
+ %�#�$�+� "$!"+� ��) $��+!�!�).

�!!�) `���#� ���,��� ("�!"*�!"=!"*" �!���`� $�=��$�+ !�%"�"��< ��$-
��!��, � ��%�� ��,"�� $ &��"*�!���#�$%�=� ����+/)=� q��< $�=��$�+. �) 
��B�!�) ��!!"� `���#� �$("�/`���$) !�,"� �!$���=�!�"+ «Morpheus», ��`-
��,"��!!�� $"����!�%�=� &��!'�`$%"� "�*�!�`�'�� ��� (Eugenio Gomez 
Minguet, Stephane Segard, Celine Charavay, Francois Parcy), (���!�`!�#�!!�� 
$(�'���/!" ��) �!���`� $���"+ $+)`�+�!�) ���!$%��('�"!!�< !� ("$���"-
+����/!"$�)< �	. � %�#�$�+� +<"�!�< ��!!�< (�"*��==� �$("�/`��� !�-
,"� ("$���"+����/!"$��� + &"�=��� FASTA � PWM (;"`�'�"!!�) +�$"+�) 
=����'�). � «Morpheus» `����$�+"+�! )`�% (�"*��==��"+�!�) Python ��) 
!�(�$�!�) !��!�< $%��(�"+ � ,�,��"��%� Matplotlib — ��) ("��#�!�) *��-
&�#�$%"� �!���(����'�� ��`��/���"+ (*�$�"*��==), (���$��+�)jE�< (�"�-
!"$�/ � ��$("�"��!�� ��#B�< ���A + "%��$�!"$�� *�!"=�, � ��%�� +��")�-
!"$�/ ",!�����!�) ���*�< ���A, �< "�!"$����/!"� ("�"��!��.

���#!�� ��%"+"�����/ — (�"&. ���, �-� ,�"�. !��% ~.:�. ���"+
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�	 58.01

�����" � ������" �����'���(����*" ����� �� ���'�� '��(�����(�� 
����(�����" '�����* � '���� Arabidopsis thaliana L.

�.:�. ��*��+�
�"+"$�,��$%�� *"$����$�+�!!�� �!�+��$����

����'��"+�) %�$�"�� (�	) — *"�="! $���$$� ��$��!��. �� (�"�)��!�� �"�-
*"*" +��=�!� �"�/ �	 %�% ="���)�"�� (�"'�$$"+ �"$�� � ��`+���) "$��+���$/ 
=��" �`�#�!!"�. � !��#!�< ��,"��<, %�% (��+��", ��$$=����+��"$/ +��)!�� 
+�$"%�< %"!'�!���'�� �	 (> 100 =%="�//�) � (���=�E�$�+�!!" !� !�`�=!�j 
#�$�/ ��$��!��. ��E� +$�*" �$$���"+���$/ q&&�%�� "� ������/!"� ",��,"�%� 
�	 (~ 24 #�$�), #�" ��B��" +"`="�!"$�� +�)+��/ (��+�#!�� ="��%��)�!"-*�-
!���#�$%�� =�B�!� �	 (��!!�� ���!$%��('�"!!�� "�+��). 	 !�$�")E�=� ="-
=�!�� &�`�"�"*�#�$%�� � ="��%��)�!"-*�!���#�$%�� q&&�%�� "� +"`���$�+�) 
!�`%�< %"!'�!���'�� �	, "$",�!!" + %"�!)< ��$��!��, =��" �`�#�!�. 	"���*� 
�` �G�� �� ��� !���+!" ("%�`���, #�" +"`���$�+�� !�`%�< %"!'�!���'�� q%-
`"*�!!"� �	 (< 50 =%="�//�) !� %"�!� A. thaliana (��+"��� % �%��+�'�� (����-
�"#!�< %"�!��, �"$� *��+!"*" � ,"%"+�< %"�!�� �!*�,�����$). G��/j ��!!"� 
��,"�� ,��" +�)+��/ *�!�-=�B�!� + (��� (�����#� $�*!��� !�`%�< %"!'�!-
���'�� �	 + ��!!�= � ("`�!�= "�+��� + %"�!� A. thaliana.

�$("�/`"+���$/ ��!!�� RNA-Seq, ("��#�!!�� !� %"�!)< ���<�!�+-
!�< (�"�"$�%"+ A. thaliana, ("$�� 0-, 1- � 6-�� #�$"+"� ",��,"�%� �	 
+ %"!'�!���'�� 20 =%="�//�, $�%+�!��"+�!�� (�"+"���"$/ !� Illumina-
HiSeq2000/2500 (BGI Tech, Hong Kong). �!���` RNA-Seq ��!!�< +%�j-
#�� %"!��"�/ %�#�$�+� (FASTQC), (���",��,"�%� ���"+ (Trimmomatic), �< 
%�����"+�!�� (STAR) � �!���` ��&&���!'���/!"� q%$(��$$�� (DESeq2). 
A�!%'�"!��/!�) �!!"��'�) ��&&���!'���/!" q%$(��$$���jE�<$) *�!"+ 
(?�) (�"+"����$/ + agriGO.

�� +�)+��� 1538 ?� + (��+�#!"= "�+��� � 3114 + ("`�!�= "�+���. 
A�!%'�"!��/!�� �!���` ?� +�)+�� ","*�E�!�� ���=�!�=� «"�+�� !� 
�	», «`�E���», «�==�!!�� "�+��» ��� (�� #�$"+"� ",��,"�%� �	. � "�!"� 
$�"�"!�, q�" $+������/$�+��� " +�$"%"= %�#�$�+� (�"+���!!"*" RNA-Seq 
q%$(���=�!��, $ ���*"� $�"�"!�, ("%�`�+���, #�" + ��!!�= "�+��� !� !�`%�� 
%"!'�!���'�� �	 ="*�� ��,"���/ �� �� =�<�!�`=�, #�" � + ("`�!�= "�+�-
�� !� +�$"%�� %"!'�!���'��. ;�� B�$��#�$"+"� ",��,"�%� ,�� ",!�����! 
���=�! «=���,"��`= �	», #�" ="��� "`!�#��/ �%��+�'�j %���,"��`=� �	 
+ ("`�!�= "�+���.

���#!�� ��%"+"������ — %�!�. ,�"�. !��% �.:�. ���"!"+�, 
%�!�. ,�"�. !��% �.:�. C�=�)!$%�), %�!�. ,�"�. !��% �.:�. ��B�!
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�	 57.05; 573.22

+��������� � ������ #����" ���� ���&/���" ��&�� � #�&���* )�����'�

�.:�. C�=)��!
�"+"$�,��$%�� *"$����$�+�!!�� �!�+��$����, 

�!$����� '��"�"*�� � *�!���%� �� ���, *. �"+"$�,��$%

����B�!�� $��<� — q�" ("�!"� ��� #�$��#!"� $!���!�� $("$",!"$�� ",-
!�����+��/ � ("!�=��/ `+�%�, ",!�����+��/ !�%"�"��� (��� +$�) #�$�"�� ��� 
!�$("$",!"$�/ ��`��#��/ ̀ +�%� $ !�`%"� �=(�����"�. �) !�$���$�+�!!�< "�%�"-
!�!�� +����)j� �+� ��(�: !�$�!��"=��/!�� (�`"���"+�!!��) � $�!��"=��/!�� 
($"#���!�� $ ���*�=� (��`!�%�=�). ;�"+���!!�� % ="=�!�� !�(�$�!�) ��,"�� 
�$$���"+�!�) ("`+"�)j� +������/ *�!�, �$$"'���"+�!!�� $ !���B�!��= $��<� 
� $���%���!"-&�!%'�"!��/!�j "�*�!�`�'�j �< (�"��%�"+ — ���!$%��('�"!-
!�< &�%�"�"+ (�A), +!����%���"#!�< (���(�#!�� =�"`�!� � $���%���!�� ,��-
%�), ���!$=�=,��!!�< (%�!��"(����, ,��%� %���"#!"� ��*�`��), +!�%���"#!�< 
,��%"+. �$���$�+�� (")+��!�) +$� ,"�/B�*" %"��#�$�+� *�!"=!�<, ="��%��)�!�< 
� *�$�"�"*�#�$%�< ��!!�< (�"�$<"��� ������`�'�) "����/!�< ="��%��)�!"-*�-
!���#�$%�< $�$��= #��"+�#�$%"*" "�*�!�`=� � &�!"��(�#�$%�< "�%�"!�!��, +�-
`�+��=�< !���B�!�)=� + "�!"= ��� !�$%"�/%�< q��=�!��< q��< $�$��=. �!!�) 
��,"�� )+�)��$) ("(��%"� ��$$="����/ $"+"%�(!"$�/ +$�< +�B��%�`�!!�< ��("+ 
�!&"�=�'�� " !���B�!�� $��<� $ ("$����jE�= ("$��"�!��= *�!!"� $��� ��) 
�����`�'�� +"`="�!"$�� %"=(��%$!"*" �!���`� +����'�� ��!!"*" `�,"��+�!�). 

�� "$!"+� ��!!�< ��$��$� Hereditary Hearing Loss � $���/� [1] $&"�=�-
�"+�!� �+� +�,"�%� *�!"+, �$$"'���"+�!!�< $ !���B�!�)=� $��<�. ����� 
!�< ,��� +�����!� �A. ��� (�"�`+���! ("�$% (����"*"+ ��) ",��< +�,"-
�"% $ �$("�/`"+�!��= KEGG API. � ("="E/j �!$���=�!�"+ ,�`� ��!!�< 
CIS-BP (�"�`+���! ("�$% $���"+ $+)`�+�!�) �A, #�" ��$B����" !�,"� �A; 
$&"�=��"+�!� (�����!� %"��*��)'��. ��!!�) $��/ ,��� ("$��"�!� + (�"-
*��==� CytoScape, (��*�! GeneMANIA, !� "$!"+� ��!!�< " %"��*��)'��, 
%"q%$(��$$��, %"�"%���`�'��, &�`�#�$%�< � *�!���#�$%�< +`��="���$�+�-
)<. A"�=��"+�!�� �!&"�=�'�� ", "��"�"*�<, ("��#�!!"� �` ,�`� ��!!�< 
KEGG, � �� ("$����jE�) ",��,"�%� (��*�!"= Orthoscape ("`+"���� (�"+�-
$�� q+"�j'�"!!�� �!���` %"=("!�!�"+ *�!!"� $���.

��,"�� #�$��#!" ("������!� *��!�"= �AA� 17-29-06016.
______________________________
1. Stamatiou G., Stankovic K. A Comprehensive Network and Pathway 

Analysis of Human Deafness Genes // Otology & Neurotology. 2013. } 34. 
P. 961–970.

���#!�� ��%"+"�����/ — %�!�. ,�"�. !��% �.:�. ��B�!
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�	 577.212.3

0%��'� $�����������!��#� #���$� 
����* ��%���'�" '������" (Pinus sibirica Du Tour)

�.:. 	���#�!%", �.:�. �"!���, �.:�. ���"+
��,��$%�� &������/!�� �!�+��$����, *. 	��$!")�$%

�"�/B�!$�+" ��$��!�� �=��� �+� ��(� "�*�!��� — =��"<"!���� � <�"-
�"(��$��, ",����jE�� $",$�+�!!�= *�!"="=. 	�% (��+��", =��"<"!���-
��/!�� *�!"= !�$������$) (" =�����!$%"� ��!�� � �=��� *"��`�" ,"��� 
$�"�!�j $���%����, #�= <�"�"(��$�!�� *�!"=, "$",�!!" � q+"�j'�"!!" 
���+!�< <+"�!�< ��$��!��. �� ��!!�� ="=�!� ��B/ ��) #�����< +��"+ 
<+"�!�< ,��� "(�,��%"+�!� =��"<"!�����/!�� *�!"=�.

�) ",��*#�!�) $�%+�!��"+�!�) � $,"�%� $"$!� $�,��$%"� %���"-
+"� (%����) (Pinus sibirica Du Tour) ,��" (�"+���!" ","*�E�!�� ",��`'"+ 
�	 =��"<"!�����/!"� &��%'��� + ��,"���"��� *�!���#�$%"� �!��!�-
��� ��$��!�� ��A��� �� ��� ("� ��%"+"�$�+"= (�"&., �-�� ,�"�. !��% 
~. �. 	"!$��!��!"+�. � ��,"���"��� ��$!"� *�!"=�%� �A� ,��" (�"+���-
!" $�%+�!��"+�!�� ("��#�!!�< ",��`'"+ !� (���&"�=� Illumina HiSeq 2000. 
�$$�=,���"+�!�� !�%��"���!�< ("$���"+����/!"$��� "$�E�$�+�)�"$/ (�� 
("="E� %"==��#�$%"*" (�%��� %"=(/j���!�< (�"*��== CLC Assembly Cell 
$ ("$����jE�= �$("�/`"+�!��= (�"*��==� Sealer ��) $%�&&"���!*� � &�-
!�B��"+�!�) $,"�%�. � ��`��/���� ",E�) $,"�%� =��"<"!�����/!"*" *�!"-
=� %���� $"$��+��� 879595 $%�&&"��"+ $�==��!"� ���!"� 283,4 =�! (. !.

�) "�,"�� �=�!!" =��"<"!�����/!�< $%�&&"��"+ (�"+"���"$/ +���+!�-
+�!�� *�!"=!"� $,"�%� (�� ("="E� BLAST !� ,�`� �` 3489 (143,5 =�! (. !.) 
("$���"+����/!"$��� =��"<"!�����/!�< *�!"+ � *�!"="+ $�=�!!�< ��$��!��. 
� ��`��/���� ,��" "�",��!" 97 $%�&&"��"+ $�==��!"� ���!"� 3,1 =�! (. !.

;��+�#!�) �!!"��'�) ,��� (�"+���!� (�� ("="E� (�%��� %"=(/j���!�< 
(�"*��== Mitofy. ���" +�)+��!" 11 $��!����!�< =��"<"!�����/!�< *�!"+, 
"�+�#�jE�< ̀ � "%�$�����/!"� &"$&"�����"+�!�� + 11 $%�&&"���< ",E�� ���-
!"� 2,9 =�! (. !. ;"��#�!!�) !�=� $,"�%� %���� ,��� + (������< ���!� $,"�"% 
=��"<"!�����/!�< *�!"="+ <+"�!�<, %"�"��� +��/���j� + B��"%�< (������<: 
"� 1,2 =�! (. !. � Pinus taeda � 3,9 =�! (. !. � Pinus lambertiana — �" 5,9 =�! 
(. !. � Picea glauca. �#�����$), #�" ��`!�'� + ��`=���< =��"<"!�����/!"*" *�-
!"=� ",�$�"+��!� + "$!"+!"= ��`��#!�=� ��`=���=� !�%"����jE�< �#�$�%"+.

��,"�� +�("�!�!� + ��=%�< (�"�%�� &�!�!$����="*" ;��+����/$�+"= 
�A (�"*"+"� } 14.Y26.31.0004) � (�"�%�� �AA� (�"*"+"� } 16-04-01400).

���#!�� ��%"+"������ — ~.:�. ;���!'�+�, 
%�!�. ,�"�. !��%, (�"&. 	.:�. 	���"+$%��
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�	 004.942

�����%��'� $����� ������'� 
����" #������* 8����(�� ����"����$�*� ��������

�.:�. 	",��"
�"+"$�,��$%�� *"$����$�+�!!�� �!�+��$����

��E�$�+��� (���("�"��!�� [1], #�" $(���$"$"=!�� �!��"!� q+"�j'�-
"!��"+��� "� �!��"!"+ *��((� II, $("$",!�< % $�="$(���$�!*�. �!��"!� 
*��((� II ",����j� %"!$��+���+!"� +�"��#!"� $���%���"�, %"�"��) ",�-
$�"+��+��� �< $("$",!"$�/ % $�="$(���$�!*�. �$�� *�("��`� " (�"�$<"�-
��!�� $(���$"$"=!�< �!��"!"+ "� �!��"!"+ *��((� II +��!�, �" + $(���-
$"$"=!�< �!��"!�< ="*�� "$���/$) $���� +�"��#!"� $���%���� ("$���!�<. 
�) (�"+��%� ��!!"� *�("��`� !�",<"��=" �=��/ !�<"���/ $���� �!��"!"+ 
*��((� II + *�!"=�<. 	�"=� �"*", �`�#�!�� $���%���� �!��"!"+ *��((� II 
="��� ,��/ ("��`!�= ��) ��`��,"�%� =��"�"+ ,�"�!��!����, � ��%�� ��) 
("!�=�!�) �"�� �!��"!"+ + ,�"�"*�#�$%"� q+"�j'��. 

� ��!!"� ��,"�� ��`��,"��! ��*"���= ��) ("$��"�!�) ="����� +�"��#-
!"� $���%���� �!��"!"+ *��((� II (" �`+�$�!�= (��=���= ("$���!�<, ("-
$��"�!� ="���� +�"��#!"� $���%���� ��) =��"<"!�����/!�< � <�"�"(��-
$�"+�< �!��"!"+ !�$%"�/%�< ��$��!��. ?�� ="���� ,��� (��=�!�!� ��) 
("�$%� �!��"!"+ *��((� II + *�!"=� '+��%� Arabidopsis Thaliana � #��"+�%�. 

______________________________
1. Koonin E.�V. The origin of introns and their role in eukaryogenesis: 

a compromise solution to the introns-early versus introns-late debate // Biology 
Direct. 2006. doi:10.1186/1745-6150-1-22.

���#!�� ��%"+"������ — %�!�. &�`.-=��. !��% �.:�. ���"+, �.:�. 	���%"+
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�	 577.21

��22����(���!��� 8'�������� � ��!���������*" ����"���# #���$ 
�� ����*$ RNA-Seq �� '&�!�&��� '����'

�.:�. 	"+���+
�!$����� '��"�"*�� � *�!���%� �� ���, 

�"+"$�,��$%�� *"$����$�+�!!�� =���'�!$%�� �!�+��$����

����� +$�< (��+�#!�< "(�<"��� � +`�"$��< *��",��$�"=� )+�)��$) !��,"-
��� ��$(�"$���!�!!"� (60:% "� +$�< (��+�#!�< "(�<"���) � `�"%�#�$�+�!!"� 
(+���+��="$�/ "%"�" *"�� ("$�� ("$��!"+%� ���*!"`�). �) ("��#�!�) ,"-
��� ("�!"*" (���$��+��!�) " =�<�!�`=� (�"�$<"���!�) *����/!�< "(�<"��� 
���,���$) (�"+���!�� !"+�< �$$���"+�!��, "(���jE�<$) !� $"+��=�!!�� 
%���"#!�� ��<!"�"*��, +�$"%"(�"�`+"�����/!"� *�!"=!"� $�%+�!��"+�!��, 
=��"�� $"+��=�!!"� ,�"�!&"�=���%�, � ��%�� �!��*��'�) �=�jE��$) �!-
&"�=�'�� �` =����!��"�!�< ,�` ��!!�< � *�!"=!�< (�"�%�"+. 

� �G�� �� ��� (�"+���! q%$(���=�!� (" �!���`� ���!$%��(�"= (RNA-
Seq) + (��+�#!�< %��/����< %���"% *��"= � !"�=��/!"*" ="`*�, + <"�� %"-
�"�"*" ,�� ("��#�! $(�$"% ��&&���!'���/!" q%$(��$$���jE�<$) *�!"+. 
�$�*" !����!" ,"��� +"$/=� ��$)# $��#��+ ��&&���!'���/!"� q%$(��$$��. 
��)+��!� !�$%"�/%" ��$)# $��#��+ ��/���!���+!"*" $(���$�!*� � (�"�`+�-
��!� ��,"�� !�� ���������"� ��) �!���`� �#�$��) �`"&"�= q��< *�!"+ + ��`-
+���� *��"=, + #�$�!"$��, ��) *�!"+ APP, CAS4, TPP53, *�!"+ %"=(��%$� 
)���!"� ("�� (nuclear pore complex, NPC). �) ���/!��B�*" �!���`� *�!"+, 
$+)`�!!�< $ ��`+����= *��"= �$("�/`"+���$/ ,�`� ��!!�< OMIM (http://
omim.org). 

� !�$�")E�� +��=) �"$��(!" ,"�/B"� %"��#�$�+" ��!!�< q%$(���=�!-
�"+ $�%+�!��"+�!�) !� %��/����< %���"% "(�<"���, + �"= #�$�� (" ��`��#-
!�= ��(�= *��"=, (���$��+��!!�< + ��$��$�< TCGA (The Cancer Genome 
Atlas), GEO NCBI (https://www.ncbi.nlm.nih.gov/gds/?term=glioma). ;" q��= 
��!!�= "(�,��%"+�! ,"�/B"� !�,"� $�����, $"�����E�< �!&"�=�'�j " *�-
!�<, $(�'�&�#!" q%$(��$$���jE�<$) + ��%"+�< %���%�<, + �"= #�$�� $ �#�-
�"= $(���$�!*�, " (�"&��)< =������"+�!�) � �. �. ��%�) �!&"�=�'�) !�-
�����$) + �%%�=����"+�!�� � (���$��+��!�� + %"=(/j���!"� ,�`� ��!!�< 
+=�$�� $ ("��#�!!�=� $",$�+�!!�=� ���!$%��(�"=!�=� ��!!�=� (" ��&-
&���!'���/!"� q%$(��$$�� � $(���$�!*�. ;"��#�!!�� ��!!�� ="*�� ,��/ 
�$("�/`"+�!� + ���/!��B�= + ��`��,"�%� ���*!"$��%� *��"=.

���#!�� ��%"+"�����/ — �-� ,�"�. !��%, (�"&. ~.:�. ��� ���"+
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�	 575.852

�*����� 8����(�� $�����������!�*� #���$�� 
���� %���'����������*� ����� #��%�� ���� Armillaria 

� ���&�!���� ������� $�%��!�*� #�����)��'�� 8��$�����

�.:�. 	"��$!�%"+�
��,��$%�� &������/!�� �!�+��$����, *. 	��$!")�$%

���+!����/!�� �!���` =��"<"!�����/!�< *�!"="+ ,��`%"�"�$�+�!!�< 
"�*�!�`="+ ("`+"�)�� ("��#��/ !"+�� ��!!�� ", �< &��"*�!���#�$%�< 
� q+"�j'�"!!�< +`��=""�!"B�!�)<. � q�"= "�!"B�!�� "$",�!!" �!����$-
!� ��$��!�) � *��,�, ��`=�� =��"<"!�����/!�< *�!"="+ %"�"��< `!�#�-
���/!" (��+�B��� ��%"+"� � ��+"�!�<.

�) ��!!"*" �$$���"+�!�) �$("�/`"+���$/ ��!�� $",��!!�� � �!!"��-
�"+�!!�� !�=� =��"<"!�����/!�� *�!"=� Armillaria borealis � A. sinapina, 
� ��%�� =��"<"!�����/!�� *�!"= $�+��"�=���%�!$%"*" +��� A. solidipes, 
$,"�%� %"�"�"*" "(�,��%"+�!� + ,�`� ��!!�< JGI.

;"�$% *�!"=!�< (���$��"�% "$�E�$�+�)�� $ ("="E/j %"=(/j���-
!"� (�"*��==� MAUVE. ��!!�� ��(��%�'�� ,��� !����!� $ ("="E/j 
(�"*��==� BLAST (���= +���+!�+�!�) !�%��"���!"� ("$���"+����/!"-
$�� =��"<"!�����/!"*" *�!"=� (�"��+ $�="� $�,). �"+(���jE�� �#�$�%� 
$ "�����=�= `!�#�!��= +��")�!"$�� $��#��!"*" $"+(���!�) (e-value) =�-
!�� 0,001 ��$$=����+���$/ %�% ��(��%�'��. ��%��"���!�� ("$���"+����/-
!"$�� �!��"!"+ ���< +��"+ $��+!�+���$/ =���� $","� � $ ,�`"� ��!!�< 
GenBank ��%�� $ �$("�/`"+�!��= BLAST. 

��$="��) !� %"!$��+���+!�� !�,"� *�!"+, + ���< *�!"=�< ,��� +�)+��-
!� $�E�$�+�!!�� (���$��"�%� =���� *�!�=� rps3 � atp9. �" +$�< ���< *�-
!"=�< ,��� !����!� #�$��#!�� *�!!�� ��(��%�'�� *�!� atp9. � A. solidipes 
� A. sinapina ��(��%�'�� !�<"�)�$) +!���� *�!� rnl, %"*�� + A. borealis 
��(��%�'�) ��$("��*���$) ("$�� "�%���"� ��=%� $#���+�!�) =",��/!"*" 
q��=�!�� LAGLIDADG. ;"��#�!!�� ��`��/���� �%�`�+�j� !� �%��+!�j 
��!�=�%� (��",����!�) �!��"!"+ + ��#�!�� q+"�j'��. ��%"�"��� �!��"!� 
�=�j� *"="�"*�j $ +�$/=� "�����!!�=� +���=� *��,"+. 	�"=� �"*", + *�-
!"=� A. sinapina ,��� ",!�����!� (��`=���, "�$��$�+�jE�� � A. borealis 
� A. solidipes, #�" �%�`�+��� !� ��`!�� �$�"#!�%� �< (�"�$<"���!�). ;���-
("�"�����/!", *"��`"!���/!�� (���!"$ �*��� +��!�j �"�/ + $���%���� 
� q+"�j'�� =��"<"!�����/!�< *�!"="+ A. borealis, A. solidipes � A. sinapina.

��,"�� +�("�!�!� + ��=%�< (�"�%�� «��!"=!�� �$$���"+�!�) "$!"+- 
!�< ,"����/!�< ��$"",��`�jE�< <+"�!�< +��"+ � �< !��,"��� "(�$!�< 
(��"*�!"+ + �"$$��$%"� A�����'��», &�!�!$����="*" ;��+����/$�+"= �A 
(�"*"+"� } 14.Y26.31.0004).

���#!�� ��%"+"������ — ~.:�. ;���!'�+�, 
%�!�. ,�"�. !��%, (�"&. 	.:�. 	���"+$%��
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�	 577.21

<*������� ����� ����&'��������#� ������� #���� � ��'����$�� �� 
��������" �� ���$��� #���� $���������" ��'����*� #��%��

�.:�. 	"��$!�%"+�, �.:. A��"�"+$%�), �.:�. �(�*�!�
��,��$%�� &������/!�� �!�+��$����, *. 	��$!")�$%

��)+��!�� $+)`�� � `�%"!"=��!"$���, $+)`�+�jE�� $���%���� !�%��"-
���!�< ("$���"+����/!"$��� � ��%$"!"=�� �< !"$������, )+�)��$) "�!"� �` 
&�!��=�!���/!�< `���# ,�"�!&"�=���%�.

�`�#���$/ �%�`�!!�) $+)`/ !� (��=��� 14 (�"���!-%"����jE�< *�-
!"+ =��"<"!���� *��,"+, &�!%'�"!��/!" "�+�#�jE�< `� "%�$�����/!"� 
&"$&"�����"+�!��, � �=�!!": nad1, nad2, nad3, nad4, nad4L, nad5, nad6, 
cob, cox1, cox2, cox3, atp6, atp8, atp9, ()�� ��%$"!"=�#�$%�< ���!�' — "�-
���"+: Basidiomycetes, Ascomycetes, Blastocladiomycota, Chytridiomycota 
� Zygomycota. �` ("�!�< =��"<"!�����/!�< *�!"="+, ��("!��"+�!!�< 
+ NCBI GenBank, �`+��%���$/ *�!� + �+�< +��$�)<: `����� =��	 � �$<"�-
!�� ("$���"+����/!"$�� $ �!��"!�=�. �) %���"� *��((� *�!"+ $��"���$/ 
#�$�"�!�� $�"+��� ���(���"+ + �+�< +����!��<: $ ��"�!�= � ���!�#!�= 
B�*"=. ;"��#�!!�� $�"+��� + (�"*��==� ViDaExpert ��`,�+���$/ !� %��-
$���� "� �+�< �" ()�� =��"�"= ��!�=�#�$%�< )���, � ��`��/��� %��$����-
`�'�� (�"+��)�$) !� �$�"�#�+"$�/. ��%�� (�"+"����$/ +�`����`�'�) %��-
$����`�'��. ���� ��$$#���+���$/ +���#�!� !�+)`%� ���*�&&� %�% +!���� 
%���"*" �` )���, ��% � =���� )���=�. ��+)`%� ��) ���(���"+ (" (��+��� 
���*�&&� "(�����)��$) ��`��#�)=� #�$�"� +!���� (��, $"$��+�)jE�< %"=-
(��=�!���!�� (���!��"=. �) ��$#��"+ �$("�/`"+��$) ����%�"� Excel.

�$$���"+���$/ �+� %�j#�+�< +"(�"$�: ���)�$) �� �"#%� + $""�+��$�+�� 
$ ��%$"!"=�#�$%�=� *��((�=� � =�!)��$) �� (��!�����!"$�/ �"#�% % �"=� 
��� �!"=� %��$���� (�� ("$���"+����/!"= �+���#�!�� ",E�*" #�$�� %��-
$���"+. ;�� ����!�� !� �+� %��$���� ,��" ",!�����!", #�" �"#%� �$�"�#�+" 
���)�$). �) %���"*" �` +�����!!�< %��$���"+ +�)+�)�"$/ ��!�=�#�$%"� 
)��" — $���!�� ���&=���#�$%"� ��) +$�< �"#�% + %��$����.

�!��"*�#!" �$$����j�$) $��#�� ����!�) !� ���, #����� � ()�/ %��$$"+. 
�+)`/ $ %"!%���!�=� *�!�=� � %"!%���!�=� +���=� �`�#���$).

���#!�� ��%"+"�����/ — �-� &�`.-=��. !��%, (�"&. �.:�. ���"+$%��
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�	 574.24; 575.826

+��$������ %����2��$�(����*� �������� 
' ������& 2��$��������*� �����$ #�$���2�#��

.:	. 	"!$��!��!"+
 �"+"$�,��$%�� *"$����$�+�!!�� �!�+��$����

���/=�!��-*�=��"&�*� B��"%" ��$(�"$���!�!� � (�*�,!� ��) ("`+"-
!"#!�< (B�$�"$"="`, "(�$�"�<"` � �. �.). ��$(�"$���!�!!�=� (��$("$"-
,��!�)=� % (���`���`=� )+�)��$) ����%'�) ="�&"�"*�� � �`=�!�!�� ,�"-
<�=��. �) !"�=��/!"� ��`!���)���/!"$�� (���`���-*�=��"&�*� %���!� 
+��!� $�$��=� =���,"��`=� *�=� � �!��"%$���!�!�) $�$��=�. ?�" $+)`�!" 
$ ��=, #�" (�� ��!!"= ��(� (���!�) + "�*�!�`= (���`��� ("$��(��� ,"�/B"� 
%"��#�$�+" %"=("!�!�"+ %�"+�, � �=� !�",<"��=" �����`��"+��/ �"%$�#!�� 
�`,��%� ����`� � (�"�`+"�!�� *�=�. ��%�� $������ "�=����/, #�" +!����!-
!)) $���� <"`)�!� )+�)��$) �*��$$�+!"� ��) (���`���. ?�" $+)`�!!" %�% $ ��-
)���/!"$�/j �==�!!�< %���"%, ��% � $ <�=�#�$%�=� �$�"+�)=� (�� � �. �.). 
	�% $���$�+�� (���`��� !�",<"��=" �=��/ <"�"B�j $�$��=� �!��"%$���!�-
!"� `�E���.

�$!"+�+�)$/ !� ��!!�< " ="���/!�< "�*�!�`=�<, ��) %���"� q+"�j-
'�"!!"� ��!�� ,�� $&"�=��"+�! !�,"� ("$���"+����/!"$���-%"=("!�!�"+ 
�`�#��=�< $�$��=. C���= ,�� (�"+���! %��(!"=�$B��,!�� ("�$% *"="�"-
*"+. �) %���"*" !�,"�� *"="�"*"+ ,�� (�"+���! $��+!����/!�� �!���` 
�"=�!!"� $���%���. � ��`��/���� &��"*�!���#�$%"*" �!���`� ,��� "(����-
��!� "��"�"*� � (����"*�.

� (�"$%�< #��+�� +�)+��! ("�!�� !�,"� *�!"+ ,�"$�!��`� *�=�. � �" �� 
+��=) ,��" +�)+��!" "���#�� �"=�!!"*" $"$��+� � ,��%"+, %�����`���j-
E�< ���%'�j ",��`"+�!�) 5-�=�!"��+���!"+"� %�$�"�� �` *��'�!� � $�%-
'�!��-	"�. ��)+��!� ��`��#�) + !�,"�� *�!"+, "�+��$�+�!!�< `� $�!��` 
%"=("!�!�"+ �!��"%$���!�!�< $�$��=, � ��%�� *�!"+ &��=�!�"+, "�+��-
$�+�!!�< ̀ � ��*����'�j *�=�, #�" $+������/$�+��� " ̀ !�#����/!�< ��`��#�-
)< + "�*�!�`�'�� q��< $�$��= =���� $+","�!" ��+�E�=� � (���`����!�=� 
"�*�!�`=�=�.

���#!�� ��%"+"�����/ — %�!�. ,�"�. !��% �.:�. "�"B%"+
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�	 579.25+579.26

���#���$�*" ������ $�'��%�*� ���%����� 
#�����$��!�*� ����)��'�� ������� �&��/�� 

�.:�. 	"���%
�"+"$�,��$%�� *"$����$�+�!!�� �!�+��$����, 

�!$����� '��"�"*�� � *�!���%� �� ���, *. �"+"$�,��$%

�`�#�!�� =�%�",!�< $"",E�$�+ *�"���=��/!�< �$�"#!�%"+ $�*���" 
%���!� +��!�j �"�/ + ��`+���� (���$��+��!�� " &��"*�!�� (�"%���"� 
� $("$",$�+"+��" ��`+���j ,�"��<!"�"*�� � ="��%��)�!"� ,�"�"*��. ��% 
%�% =!"*�� +��� (�"%���"� !� ("���j�$) %��/��+��"+�!�j, ,"�/B�) #�$�/ 
�!&"�=�'�) ", �< $+"�$�+�< � ��`!"",��`�� ("��#���$) (�� �$("�/`"+�!�� 
=���*�!"=!�< ("�<"�"+, (")+��!�� � ��`+���� %"�"��< ���� + !"*� $ ��`+�-
���= =��"�"+ ="��%��)�!"� ,�"�"*��, + #�$�!"$��, =��"�"+ $�%+�!��"+�-
!�) +�"�"*" ("%"��!�).

� �"%���� ,���� (���$��+��!� ��!!�� &��"*�!���#�$%"*" �!���`� =�-
%�",!�< $"",E�$�+ "`��� A��$�� � ����/)%"+$%"*" �$�"#!�%� "$��"+� 	�-
!�B��. 	�!�B�� — "��! �` j�!�< "$��"+ 	����"-	�=#��$%"*" +��%�!�#�-
$%"*" (")$�, ��$("�"��!!"*" !� ������"��� �"$$��, #�" ������ �*" �$�"#!�-
%� "$",�!!" �!����$!�=� + +��� ("$��(��!�) + !�< ,"�/B"*" %"��#�$�+� 
"�*�!�#�$%�< "$���%"+ �` "%����jE�� $����, ,��*"(��)�$�+�jE�< ��`+�-
��j =�%�"&�"��. �`-`� `�%���"$�� ������"��� *�"���=��/!�� �$�"#!�%� 
j�!�< 	���� �" !���+!�*" +��=�!� (��%��#�$%� !� �`�#���$/ =�%�",�"-
�"*�#�$%� � $"+$�= !� �`�#���$/ (�� ("="E� =���*�!"=!�< ("�<"�"+, 
+ $+)`� $ #�= ��!!��, ("��#�!!�� !�=�, (���$��+�)j� "$",�� �!����$ ��) 
&�!��=�!���/!"� !��%�.

���"= 2017 *"�� $"����!�%�=� ��,"���"��� ="��%��)�!�< ,�"��<!"�"-
*�� �G�� �� ��� ,��� +�("�!�!� ("��+�� ��,"�� (" $,"�� =�������� 
��) =���*�!"=!�< �$$���"+�!��. ��=� +�("�!�!" +�����!�� �	 �` ",-
��`'"+. �` +�����!!�< �	 G�!��"= ��!"=!�< �$$���"+�!�� �G�� �� 
��� ,��� ("�*"�"+��!� ,�,��"��%� ��) $�%+�!��"+�!�). ��%+�!��"+�!�� 
(�"+���!" G�!��"= ��!���%� � ��(�"��%��+!"� ����'�!� «������	�» 
!� (���&"�=� Illumina NovaSeq 6000, *. �"$%+�. ;"��#�!!�� + <"�� $�%+�-
!��"+�!�) ",��= ��!!�< ("`+"�)�� ("��#��/ ,"�/B�j #�$�/ *�!"=!�< ("-
$���"+����/!"$��� ��) (�"%���"�, +$���#�jE�<$) $ #�$�"�"� ,"��� 0,1:% "� 
",E�*" #�$�� =�%�""�*�!�`="+. ��!�� ("�",!�< ��,"� + �"$$�� !� (�"+"-
���"$/.

���#!�� ��%"+"�����/ — %�!�. ,�"�. !��% �.:�. �"`�!"+
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�	 004.942

�����%��'� ���#��$$��#� '�$���'�� 
��� �*��'�������������!��#� $���#���$��#� �������

�.:�. 	�`/=�#�+
�"+"$�,��$%�� *"$����$�+�!!�� �!�+��$����, 

�!$����� '��"�"*�� � *�!���%� �� ���, *. �"+"$�,��$%

;"$���!�� *"�� "`!�=�!"+���$/ `!�#����/!�= (�"��+"= + ",��$�� q%$-
(���=�!���/!"� ,�"�"*��, + #�$�!"$��, + ",��$�� ("��#�!�) =���*�!"="+ 
=�%�",!�< $"",E�$�+. ?�" (��+��" % +`��+"",��`!"=� !�%"(��!�j q%$(�-
��=�!���/!�< ��!!�<, ���,�jE�< %"=(/j���!"� ",��,"�%� � ("$����j-
E�*" "$=�$��!�).

�=�jE��$) + !�$�")E�� +��=) $��+�$� (!�(��=��, MG-RAST, IMG) 
� (�"*��==!�� ,�,��"��%� (QIIME, velvet � ��.), ",����) + '��"= !�",<"-
��="� &�!%'�"!��/!"$�/j, ��%�� �=�j� �)� $�E�$�+�!!�< "*��!�#�!��. 

� ��=%�< ��!!"� ��,"�� (�"+"���$) ��`��,"�%� (�"*��==!"*" %"=(��%-
$� ��) �+�"=���`��"+�!!"*" �!���`� =���*�!"=!�< ��!!�<, � ��%�� ��) ("-
$��"�!�) !� �< "$!"+� $���%���!�< � ��!�=�#�$%�< ="����� =�%�",!�< 
$"",E�$�+, #�" )+�)��$) %���!� �%����/!"� `���#�� $"+��=�!!"� ,�"�!-
&"�=���%�.

��� ��`+��!�� (�"*��==!�� %"=(��%$ !� "$!"+� MG-RAST [1] $ +"`-
="�!"$�/j ,���!$��"+%� !�*��`%� !� +�#�$�����/!�< ��$��$�<. 	�"=� 
�"*", �",�+��!� &�!%'�"!��/!�) +"`="�!"$�/ $"<��!�!�) $'�!����+ ",��-
,"�%� ��) �< ("$����jE�*" (����$("�/`"+�!�). �����`"+�!!"� $���$�+" 
("`+"�)�� $"����!�%�= �G�� �� ��� (�"�`+"���/ �!���` =���*�!"=!�< 
��!!�< +!� `�+�$�="$�� "� �"$��(!"$�� +!�B!�< $��+�$"+,  $"<��!)) %"!-
&���!'���/!"$�/ ��!!�<.

______________________________
1. Meyer F. et al. The metagenomics RAST server–a public resource for 

the automatic phylogenetic and functional analysis of metagenomes // BMC 
bioinformatics. 2008. V. 9. } 1. P. 386.

���#!�� ��%"+"������ — %�!�. ,�"�. !��%  �.:�. ��B�!,  �.:�. 	��=�!%"
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�	 579.017.7

��&)���� $���%����$� Geobacillus icigianus 
�� ������ $����� ����'���#� $������������

�.:�. 	��)B"+
�"+"$�,��$%�� *"$����$�+�!!�� �!�+��$����, 

�!$����� '��"�"*�� � *�!���%� �� ���, *. �"+"$�,��$%

� ��,"�� (���$��+��!� ��`��,"�%� ("�!"*�!"=!"� =���=���#�$%"� ="-
����, "(�$�+�jE�� ��!�=�%� �`=�!�!�� +!����- � +!�%���"#!�< =���,"-
���"+ ,�%������/!"� %���%� + "�+�� !� *�!���#�$%"� ="��&�%�'�j � / ��� 
�`=�!�!�� �$�"+�) +!�B!�� $����, #�" )+�)��$) $�E�$�+�!!�= q��("= 
+ (�"'�$$� �!��!���!*� =���,"��#�$%�< (���� ��) "(��=�`�'�� ,�"$�!-
��`� '���+�< (�"��%�"+ + ,�%������/!�< $�$��=�<. �$",�� �!����$ q�"� 
��"����#�$%�� ("�<"� (���$��+�)�� ��) ��% !�`�+��=�< !�="���/!�< �E� 
!� �$$���"+�!!�< "�*�!�`="+, %�%�= � )+�)��$) Geobacillus icigianus — !�-
��+!" "�%����� + �G�� �� ��� +�� ���="&��/!�< ,�%�����.

��%����� G. icigianus %��/��+��"+���$/ + �$�"+�)< ,�"���%�"�� c ("$�"-
)!!"� ("��#�� +"`��<� (���� +"`��<� / ���� $���� + =�!���), � ��%�� + =�-
%�",�"�"*�#�$%�< %�#��%�<. �$�"+�) %��/��+��"+�!�): ��=(������� 62:°�, 
�� 8,0. �) %��/��+��"+�!�) !� =�!�=��/!"� $���� !�",<"��=" �",�+��!�� 
!�����"����%$�$!"� %�$�"��, $"��� ����`�, =�*!�), %��/'�), � ��%�� +���-
=�!"+ � =�%�"q��=�!�"+. �`=���!�) �"$�� %��/���� (�"�`+"���� $ ("="-
E/j $(�%��"&"�"=���� ;? 5400. �) ("$��"�!�) =���=���#�$%"� ="���� 
� �� ("$����jE�� ="��&�%�'�� ,��� �$("�/`"+�!� �!!"���"+�!!�� *�!"= 
�` ,�`� NCBI (ASM75000v1) � (�"*��==� ModelSEED (http://modelseed.org/), 
RAST (http://rast.nmpdr.org/), MOST (http://most.ccib.rutgers.edu/index.html). 

�� "$!"+� �!!"���"+�!!"*" *�!"=� ,��� ("$��"�!� ("�!"*�!"=!�) ="-
���/ G.icigianus, %"�"��) $"������ 1456 =���,"���"+ � 1428 ���%'��, "(�-
$�+�jE�< "$!"+!�� (��� �$$�=��)'�� $�,$����"+ (*��%"��`, '�%� ���-
%��,"!"+�< %�$�"�, ��,��"`"="!"&"$&��!�� (��/), ,�"$�!��` �	, ��	, 
�=�!"- � ���!�< %�$�"� � ��. � ��`��/���� (�"+���!!�< q%$(���=�!�"+ 
$ G.icigianus ,��� ("��#�!� (���=���� �"$�� %��/���� !� ��`!�< $�,-
$�����<, ,��" ("%�`�!", #�" !��,"��� q&&�%��+!�=� ��) %��/��+��"+�!�) 
)+�)j�$) ��%�� $�,$�����, %�% *�j%"`� � *��'���!. ;�"+���!!�� q%$(���-
=�!�� ("`+"���� ��"#!��/ ���+!�!�� ,�"=�$$� ��) "(��=�`�'�� �"$�� in 
silico �, c""�+��$�+�!!", "'�!��/ "$!"+!�� =���,"��#�$%�� (��� + %���%� 
G.icigianus, !�(��+��!!�� !� =�%$�=�`�'�j !���,"�%� ,�"=�$$�.

���#!�� ��%"+"������ — %�!�. ,�"�. !��% �.:�. �%,����!, 
%�!�. ,�"�. !��% �.:�. �"`�!"+
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�	 004.942
�����%��'� ��%-������� ��� $��#�$����" 

2&�'(�����!��" ������(�� Arabidopsis thaliana

�.:�. ��<�!
�!$����� '��"�"*�� � *�!���%� �� ���, *. �"+"$�,��$%, 

�"+"$�,��$%�� *"$����$�+�!!�� �!�+��$����

���*"���) ��`+���j ��<!"�"*�� ("�!"*�!"=!"*" $�%+�!��"+�!�), + �$-
$���"+�!�� �%��+!"$�� *�!"+ ,��" ("��#�!" ,"�/B"� %"��#�$�+" ��,��#!�< 
��!!�< " ��&&���!'���/!" q%$(��$$���jE�<$) *�!�<, ���/!��B�� �!���` 
%"�"��< )+�)��$) �%����/!"� `���#��. �&&���!'���/!" q%$(��$$���jE�-
=�$) *�!�=� (?�) )+�)j�$) *�!� $����$��#�$%� `!�#�=" �`=�!�+B�� $+"j 
q%$(��$$�j + "�+�� !� $��=��. ��!�= �` $("$","+ �!���`� ?� )+�)��$) �$-
("�/`"+�!�� *�!!"� "!�"�"*�� (��) — �!�&�'��"+�!!"� $�=�!��#�$%"� $�-
$��=� ��) �!!"��'�� *�!"+. � #�$�!"$��, ��(�#!�= =��"�"= �$$���"+�!�) 
)+�)��$) &�!%'�"!��/!�) �!!"��'�) $(�$%� ?� $ ("="E/j �� ���=�!"+ 
(���!��&�%��"�� ="��%��)�!"� � ,�"�"*�#�$%"� &�!%'��, � ��%�� &�`�#�-
$%"� (�")+��!�� &�!%'�� + %���%�). ��%"� =��"� �$("�/`���$) + ("(��)�!�< 
$��+�$�< DAVID � agriGO. ��!�%" �!&"�=�'�) " $��(�!� �`=�!�!�� q%$(��$-
$�� *�!"+ + q��< $��+�$�< !� �$("�/`���$). ?�� ���) ,��� �����`"+�!� + (�-
%��� FSGOR �$$���"+����)=� �` ���. �!!�� (�%�� ("`+"�)�� +�)+�)�/ �� 
���=�!�, $����$��#�$%� `!�#�=" �$$"'���"+�!!�� $ "(������!!"� $��(�!/j 
�`=�!�!�) q%$(��$$��. G��/j ��!!"� ��,"�� )+�)��$) ��`��,"�%� +�,-$��+�-
$� ��) ��",!"*" �$("�/`"+�!�) (�%��� FSGOR + $��� �!���!��.

�) �����`�'�� ��!!"� `���#� ,��� +�,��!� $����jE�� )`�%� (�"-
*��==��"+�!�) � ��<!"�"*��:

• R — )`�% (�"*��==��"+�!�) ��) $����$��#�$%"*" (�%��� FSGOR
° RServe — ,�,��"��%�, (���"$��+�)jE�) �"$��( % R, �$("�/-
`�) ,�!��!�� (�"�"%"�; 

• Java — )`�% (�"*��==��"+�!�) ��) !�(�$�!�) $��+���, %"�"�"� ,���� 
(�����+��/ R +<"�!�� ��!!�� � (���=����

° Spring — &���=+"�% ��) ��`��,"�%� +�,-$��+�$"+;
• JavaScript — )`�% (�"*��==��"+�!�) ��) ("$��"�!�) +�,-%���!��, ��-

,"���� + ,���`���
° Vue.JS — ,�,��"��%� ��) ("$��"�!�) �!���&��$�.

�� ��!!�� ="=�!� +�,-$��+�$ ��`+��!�� + $��� �G�� �� ��� � (�"�%� 
!�<"���$) !� $����� ��$���"+�!�) ("�/`"+����)=�. � ���/!��B�= ,���� ��-
���`"+�!� =��"��%� !� ���*�< %"��#�$�+�!!�< =����%�<, ���#B�!�� ��<�-
��%���� +�,-(���"��!�) � �",�+��!�� ,�`� ��!!�< ��) <��!�!�) ��!!�<. 
��,"�� ("������!� *��!�"= �AA� } 18-04-01130 �. 

���#!�� ��%"+"������ — %�!�. ,�"�. !��% �.:�. ��B�!, 
%�!�. ,�"�. !��% �.:�. ���"!"+� 
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�	 58.087

+�����$�)��'�" '�$�!�����*" '��) 
��� ����������� �������" ��$�"���� Ranunculaceae Juss

�.:�. �"+"�"�$%��
���)�$%�� *"$����$�+�!!�� �!�+��$����.

Ranunculaceae Juss. )+�)��$) "�!�= �` '�!����/!�< � �`�"+�< $�=��$�+ 
+" =!"*�< &��"*�!���#�$%�< $�$��=�< '+��%"+�< ��$��!��. ��"�!"$�/ 
"(������!�) ��$��!�� ��!!"*" $�=��$�+� #���` ��<"�"=�#�$%�� %�j#, 
("��"�%!��� !�$ $"`��!�j �+�"�$%�< ("���"=�#�$%�< %�j#��, !� "$!"+� 
=����' "(������!�). �����'� ("$������ "$!"+"� ��) ��`��,"�%� � $"`-
��!�) ("���"=�#�$%"*" %�j#� ��) "(������!�) � $�$��=���`�'�� ��$��!�� 

$�=��$�+� �j��%"+��. 
	�j# (���!�`!�#�! ��) 
"(������!�) 51 +��� 
(��!������E�= % ()�� 
�"��= $�=��$�+�, +$� 
��$��!�) $!�,��!� ,"-
��!�#�$%�=� "(�$�!�-
)=� � ���j$���'�)=�, 
,�`� ��!!�< ��$��!�� 
("$�")!!" ("("�!)��$) 
� ",!"+�)��$). A�!%'�-
"!�� (�"*��==� ��% �� 
("`+"�)�� (���"$��+��/ 
!� ��$$="���!�� $+"� 
(��`!�%� $ ("$����j-
E�= �",�+��!��= �< 
+ (�"*��==�, #�" ���� 
+"`="�!"$�/ $"+��-

B�!$�+"+��/ %�j#�, ����) �< ,"��� (��$��#!�=�. � ���/!��B�= q�" ("-
`+"��� "(�����)�/ ��$��!�) $ �#��"= $(�'�&�#!�< "$",�!!"$��� ��*�"!�. 
�� ��$�!%� (���$��+��! &��*=�!� �"*�#�$%"� $���%���� "(���������).

���#!�� ��%"+"�����/ — %�!�. ,�"�. !��%, �"'�!� �.:�. ;���%"+�

A��*=�!� �"*�#�$%"� 
$���%���� "(���������)
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�	 57.011

=����(������ ��������� ���������������" ��#�����(�� ���$�����

�.:�. �������!"+ 
�!$����� '��"�"*�� � *�!���%� �� ���, *. �"+"$�,��$%

�$("�/`"+�!�� ��%�< =��"�"+, %�% +�$"%"(�"�`+"�����/!�� `�<+�� <�"-
="$"=!"� %"!&"�=�'�� (Hi-C — high throughput chromosome conformation 
capture) ("`+"���" $ !��"$����="� ��!�� �"#!"$�/j ("��#��/ ��!!�� 
" %"!��%��< =���� (�"�`+"�/!�=� ��*�"!�=� *�!"=� � $+)`��/ �< $ %"!-
%���!"� !�%��"���!"� ("$���"+����/!"$�/j, ",!������/ +`��="���$�+�� 
(�"="�"�"+ � q!<�!$��"+. ��� "�%��� !"+�� ��"+�!/ "�*�!�`�'�� <�"=�-
��!� — ��"+�!/ �"("�"*�#�$%� �$$"'���"+�!!�< �"=�!"+ (��"+), ��) %"-
�"��< ("%�`�!� `!�#�=�) �"�/ + ��*��)'�� q%$(��$$�� *�!"+ � ��(��%�'��. 
��)+��!� +�$"%�) %"!$��+���+!"$�/ ��<���%���� ��"+ %�% =���� ��`!�-
=� ��(�=� %���"%, ��% � =���� ��`!�=� +���=�.

��$="��) !� �", #�" ��� $�E�$�+�j� %���� %"!��%�"+ ��) �)�� ("`+"!"#-
!�< � !�%"�"��< ,�$("`+"!"#!�< ��+"�!�<, ��"���� � ��$��!��, ��!!�) 
�!&"�=�'�) (��%��#�$%� !� �$("�/`���$) ��) �`�#�!�) ��<���%���� <�"-
=���!�. �*��!�#�!!�� ��`��/���� ("��#�!� (�� $��+!�!�� "����/!�< ��-
*��)�"�!�< q��=�!�"+ � *�!!�< %��$���"+. ��= !� =�!�� !� ��!!�� ="=�!� 
!� $�E�$�+��� =��"�"+ ("�!"*�!"=!"*" $��+!�!�) ��<���%���� <�"=���!� 
��`!�< +��"+. ��`��,"�%� � �(�",�'�) ��%�< =��"�"+ )+�)��$) '��/j ��!-
!"� ��,"��.

�"`��!!�� !�=� ,�"�!&"�=�'�"!!�� ��*"���= $��+!�!�) (�"$���!-
$�+�!!�< %"!��%�"+ ("`+"�)��:

� $"("$��+�)�/ ���* $ ���*"= %"!��%�� =���� (�"�`+"�/!�=� �"%�$�=� 
� ��`!�< +��"+;

� �#���+��/ ��`��#�) + ��$$�")!�� =���� $��+!�+��=�=� �"%�$�=�;
� ��$$#���+��/ "�����=�j #�$�"�� %"!��%�"+ + "�!"= +��� !� "$!"+� 

!�,�j���="� ��) ���*"*";
� "'�!�+��/ `!�#�="$�/ $<"�$�+� / ��`��#�) =���� ��$#��!"� � !�,�j-

���="� #�$�"�"� %"!��%�"+.
���*"���) �$("�/`"+�!�j ��`��,"��!!�< ("�<"�"+ ��) $��+!�!�) ��-

<���%���� <�"=���!� q=,��"!��/!�< $�+"�"+�< %���"% #��"+�%� � =�B� 
("��#�!� $(�$%� �"%�$"+ $ q+"�j'�"!!" %"!$��+���+!�=� %"!��%��=� � $" 
`!�#�=" "���#�jE�=�$). ;"%�`�!� +�$"%�) %"!$��+���+!"$�/ (�"$���!-
$�+�!!"� "�*�!�`�'�� <�"=���!� + ���"!�< %"!$��+���+!�< �"=�!"+.

���#!�� ��%"+"�����/ — %�!�. ,�"�. !��% �.:�. A�B=�!
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�	 575

����&/���� %�'������!��" ����'� 
�&��$ %��'�������� ������* (�������*

�.:�. �*��%"+ 
��%��$%�� *"$����$�+�!!�� �!�+��$����

�"�/B�!$�+" (95–98:%) ,�%����� ",����� ("� ,�%������/!"� (��!%"� — 
=����%$"=. ��%������/!�� (��!%� `�E�E�j� %"�"!�� ,�%����� "� +!�B!�-
*" +"`���$�+�). ;"q�"=� � !�$ +"`!�%�� ���) ��`��B��/ =����%$ ��) ,"�/,� 
$ ,�%����)=�.

�����%$ $"$�"�� + "$!"+!"= �` '���j�"`�. ��=� '���j�"`� �$�"�#�-
+� % +!�B!�= +"`���$�+�)=, ("q�"=� ,"��� ��`�=!" !���B��/ =�<�!�`= �� 
$�!��`�, �. �. +"`���$�+"+��/ !� $(�'�&�#�$%�� ,��"% — $�!��`� '���j�"-
`�. ����,"�%� '���j�"`� !�#�!���$) �"*��, %"*�� $ $�!��`"� $+)`�+���$) 
��*�!� (=���) ="��%���). G��/ ��,"�� $"$�"�� + �"=, #�",� `�,�"%��"+��/ 
&�!%'�"!��/!�� '�!�� ,��%� ���*�= ("�<"�)E�= ��*�!�"=.

�`��="���$�+�� +�E�$�+ $ ,��%�=� ="�!" "'�!��/ $ ("="E/j ="����-
�"+�!�) =��"�"= ="��%��)�!"*" �"%�!*�. � ��!!"� ��,"�� ,��� �$("�/`"-
+�!� AutoDock ��) +�`����`�'�� +�E�$�+ � AutoDock Vina ��) "(������!�) 
q!��*�� $+)`� ��*�!�� $ &�!%'�"!��/!�= '�!��"=.

���� (�"+���!� �$$���"+�!�) q!��*�� $+)`� !�%"�"��< &��+�!"��"+ 
$ $�!��`"� '���j�"`� (BcsA).

�) ,��%"+, �=�jE�< q!��*�j $+)`�, ,��`%�j % ̀ !�#�!�)=, ("��#�!!�= 
��) c-di-DMP, !�",<"��=" (�"+�$�� ���/!��B�� q%$(���=�!��, #�",� q%$-
(���=�!���/!" �"%�`��/ �< +"`���$�+�� !� ,�%������/!�� (��!%�.

______________________________
1. �������� A.�M. � ��. ��"(��!%�: "$!"+!�� (��!'�(� "�*�!�`�'�� 

� =��"�� �$$���"+�!�) : �#�,. ("$",��., 	�`�!/: �`�-+" 	A�, 2016.
2. Mazur �., Zimmer J. Apo- and cellopentaose-bound structures of the 

bacterial cellulose synthase subunitBcsZ // J.Biol.Chem. V. 286. P. 17601–17606.

���#!�� ��%"+"������ — �-� ,�"�. !��% ~.:�. ���%"+�, 
%�!�. ��<!. !��%, �"'�!� �.:�. ;����B�!
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�	 004.9:57.08

�����%��'� $������ '�$�!������#� 2�������������� '�&%��" 
'����2��� �� ������ ������� �� (�2���*� ���%��>���"

�.:�. ;���"+
�"+"$�,��$%�� *"$����$�+�!!�� �!�+��$����, 

�!$����� '��"�"*�� � *�!���%� �� ���, *. �"+"$�,��$%

� $+)`� $ !�,��*"(��)�!�=� %��=���#�$%�=� �`=�!�!�)=� � �"$�"= ("-
���,!"$�� + (�"�"+"�/$�+�� !�$���!�) C�=�� ���,���$) ��`��,"�%� !"+�< 
+�$"%"��<!"�"*�#!�< ("�<"�"+ % $���%'�� !"+�< $"��"+ $��/$%"<"`)�-
$�+�!!�< %��/���, �$�"�#�+�< % `�,"��+�!�)= � �,�"��#�$%�= $���$$�=, 
$ !��,"�/B�= ("��!'���"= ��"���!"$��. ��`��,"�%� ,�$���< � �"#!�< 
=��"�"+ "(������!�) &�!"��(�#�$%�< <���%����$��% ��$��!�� — +��!�) 
`���#� + ",��$�� $"+��=�!!"� *�!���%� � $���%'��. � ��$��!��, ���(���"-
+�!!�< % $��"+�= �$�"+�)=, !�",<"��=" "'�!��/ ,"�/B"� #�$�" (��`!�-
%"+, +��!�< ��) $"`��!�) !"+�< $"��"+.

�+�"=���`�'�) &�!"��(��"+�!�) ("`+"�)�� ("+�$��/ (�"�`+"�����/-
!"$�/ � �"#!"$�/ "'�!%� (���=���"+ ��$��!�). G��/ ��!!"� ��,"�� — �+�"-
=���`��"+��/ (�"'�$$ &�!"��(��"+�!�) %��,!�� %���"&��) !� "$!"+� �!�-
��`� �< '�&�"+�< �`",����!�� $ �$("�/`"+�!��= =",��/!�< �$��"�$�+.

;����"��! (�"�"%"� ��) ("��#�!�) $!�=%"+ %��,!�� %���"&��) $ ("="-
E/j %�=��� =",��/!"*" ����&"!�. ��`��,"��! ��*"���= +�#�$��!�) ="�&"-
=����#�$%�< (���=���"+ %��,!) !� "$!"+� �!���`� �`",����!�). ;�"+���!� 
"'�!%� �"#!"$�� "(������!�) %"!���� %��,!) ��`��,"��!!�= ��*"���="= ��) 
B�$�� ��`��#!�< �$�"+�� "$+�E�!�). ��`��/���� ("%�`���, #�" �$("�/`"+�-
!�� $+��"��"�!"� +$(�B%� =",��/!"*" ����&"!� ("+�B��� �"#!"$�/.

��$$="���!� (��=�!�="$�/ ���< ��*"���="+ $�*=�!��'�� % ("��#�!!�= 
$!�=%�=: ��*"���=� &��/���'�� (�%$���� (" "�!"� �` '+��"+�< %"=("!�!�, 
k-$���!�< � LDA. ;�"+���!" $��+!�!�� �"#!"$�� ���!��&�%�'�� %"!���"+ 
%��,!) ��) q��< ��*"���="+.

��`��,"��! ��*"���= ��$#��� ="�&"=����#�$%�< (���=���"+ %��,!) ��) 
�`",����!��, ("��#�!!�< %�% $ ("="E/j (�"&�$$�"!��/!"� %�=���, ��% 
� $ ("="E/j =",��/!"*" ����&"!�. ��`��,"��!!�� ��*"���= ,�� (��=�-
!�! ��) �!���`� 60 $"��"+ %���"&��), ��`��/���� "'�!%� &�!"��(�#�$%�< 
<���%����$��% ,��� $��+!�!� $ q%$(���!"� "'�!%"�. ���" ("%�`�!", #�" 
��*"���= ���� +�$"%�j �"#!"$�/ "'�!%� ��`=��"+ %��,!).

���#!�� ��%"+"�����/ — %�!�. ,�"�. !��%, �"'�!� .:�. �&"!!�%"+
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�	 575.17

������������ ��������� #�����)��'�#� ������%����� 
��� ���>�*� $�'��8����(����*� �(�������

�.:�. ;"�"B�!�
��=!"�"*�#�$%�� �!$�����, *. ��%��$%

��%�"q+"�j'�"!!�� (�"'�$$�, (��+"�)E�� + %"!�#!"= ��"*� % +��"-
",��`"+�!�j, +%�j#�j� + $�,) + %�#�$�+� q��=�!���!�< )+��!�� �`=�!�!�) 
#�$��!!"$�� "$",��, =�*��'�j � !���B�!�) ("�"%� *�!"+ =���� *��((�=� 
"$",��. 	"=,�!�'�� q��< (�"'�$$"+ (��+"�)� ��," % &�����#�$%"� q+"�j-
'��, ��," — % ��+��*�!�!"�. � (���"�!�< �$�"+�)<, "$",�!!" + �$�"+�)< 
��%�< $�"�!�< q%"$�$��=, %�% q%"$�$��=� ���%���, %"=,�!�'�� =�%�"q+"-
�j'�"!!�< (�"'�$$"+ ="*�� !"$��/ $�=�� (��#����+�� <���%��� � ("�"-
����/ !�",�#!�� «�`"��» *�!���#�$%"� �`=�!#�+"$�� +��"+. 

	 !��,"��� �!����$!�= $����= $�"�!�< +��"",��`"+����/!�< (�"'�$-
$"+ "�!"$)�$) �!�$���"+�!!�� ("��="�&�`=, =��"<"!�����/!�) � )���!�) 
�!��"*��$$��. �$� q�� )+��!�) ���*!"$����j�$) (" &��"*�!���#�$%�= ��-
��+/)=, "!� (��+"�)� % +"`!�%!"+�!�j =�$B��,!�< ��`��#�� =���� �"-
("�"*�)=� ����+/�+, ("$��"�!!�< (" ="��%��)�!�= =��%���= ��`��#!"� 
�"%���`�'�� ()��" ��� '��"(��`=�). �!"*�� $�$���!$%�� +��� +"",E� !� 
(���$��j� !� q��< ����+/)< %�% ="!"&�����#�$%�� *��((�. 

� !�$�")E�� ��,"�� =� �$("�/`��= �=���'�"!!�� ="���� ���(��+!"� 
��!�=�%� ��) �`�#�!�) q+"�j'�� !������/!�< ="��%��)�!�< =��%��"+ 
(�� ��`��#!�< $'�!���)< +`��="���$�+�) =���� $�$���!$%�=� +���=� 
� "%����jE�� $���"�. �) q�"*" "%�`��"$/ !�",<"��=�= �",�+��/ % <�-
��%����$��%�= «"�*�!�`="+» �!��+�����/!"-"���!���"+�!!"� �=���'�-
"!!"� ="���� !������/!�� =��%��� + +��� ("$���"+����/!"$��� «�	». 
�������/!�� «!�%��"���!��» ("$���"+����/!"$�� + ��%"� ="���� �"��!� 
(�����+��/$) "� �"������� % ("�"=$�+� $ +��")�!"$�/j =���'��, �=�����) 
(�"'�$$ !������/!"� ="��%��)�!"� q+"�j'��. �"("$��+�)) ("��#�!!�� 
��%�= ",��`"= ��!!��, ="�!" �$$���"+��/ ��`��#!�� $'�!���� q+"�j'�-
"!!"*" (�"'�$$� � �$("�/`"+��/ =��"�� ="��%��)�!"� &��"*�!��. 

� ��,"�� ",$����j�$) ��`��/���� ="�����"+�!�) ��`��#!�< =�%�"q+"-
�j'�"!!�< $'�!����+ $�=(���#�$%"� q+"�j'�� + (���=�!!�< �$�"+�)<.

���#!�� ��%"+"�����/ — �-� ,�"�. !��%, (�"&. .:~. ���,�%"+
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�	 777.2

������ ����*� �*��'�������������!��#� ��'����������� 
�����!�*� ���$���$ '��*���#� ��$$��#� (Dicrostonyx torquatus)

.:~. ;�"%"("+ 
�!$����� ="��%��)�!"� � %���"#!"� ,�"�"*�� �� ���, *. �"+"$�,��$%, 

�"+"$�,��$%�� *"$����$�+�!!�� �!�+��$����

�%"�"$�/ <�"="$"=!"� q+"�j'�� +��/����� =���� +��+)=� &��"*�!�-
��#�$%"*" ���+�. ����� =��%"(���jE�< $�=�=� +�$"%�=� $%"�"$�)=� �`-
=�!�!�) %���"��("+ ",����j� =�B�+��!�� *��`�!�. ���+!����/!�� �!�-
��` +��"+ q�"� *��((� )+�)��$) (��$(�%��+!�= ��) �`�#�!�) =�<�!�`="+ 
<�"="$"=!�< (���$��"�%.

	���"��( %"(��!"*" ��==�!*� ",������ !�$%"�/%�=� "$",�!!"$�)=�.
1. ��",�#!"� $�$��="� ("�"+�< <�"="$"=, <���%����`�jE��$) 

���!$�"%�'��� X-<�"="$"=� !� ���"$"=� � "�$��$�+��=Y- <�"="$"=�.
2. �"�/B�= #�$�"= +����,��/!�< (" ��`=��� �",�+"#!�< <�"="$"=.
� !�$�")E�� ��,"�� =� (�"+��� $�%+�!��"+�!�� � �!���`
<�"="$"=-$(�'�&�#�$%�< ,�,��"��%, ("��#�!!�< %�% =��"�"= $"���!-

*�, ��% � (���= =�%�"��$$�%'�� ��) �$$���"+�!�) $"$��+� +$�< q��=�!�"+ 
%���"��(�.

�� �$$���"+��� ��!�j %���"%, ("��#�!!�j �` &�,�",��$�"+ $�='� D. 
torquatus � ("%�`���, #�" �� %���"��( $"$�"�� �` 45 �-<�"="$"= � 8–14 +�-
���,��/!�< (" ��`=��� �-<�"="$"=. � ("="E/j =��"�� =�%�"��$$�%'�� 
$ "�!"� =���&�`!"� (��$��!%� =� +���`��� 14 �-<�"="$"=, (�"+��� �=-
(��&�%�'�j � =�#�!�� �	 "����/!�< <�"="$"=, (�"+����� <�"="$"-
="$(�'�&�#!"$�/ $ ("="E/j FISH � $�%+�!��"+��� ("��#�!!�� ,�,��"��-
%� !� (���&"�=� IUumina MiSeq.

��� (�"+���! ("�$% ���"!"+, (���$��+��!!�< !� <�"="$"=�<, � ("��#�-
!� %""���!��� <�"="$"=!�< (���$��"�% "�!"$����/!" *�!"=� �. musculus. 
13 $�!��!!�< ���"!"+ ,��� ",!�����!� +(��+��. �� ,��" ",!�����!" Y-<�"-
="$"=!�< ���"!"+ !� + "�!"� �` ,�,��"��% <�"="$"= %"(��!"*" ��==�!*�.

� $"$��+� �-<�"="$"= %"(��!"*" ��==�!*� ",!�����!" 8 *�!"=!�< 
���"!"+ $ 14 ("�!�=� *�!�=� � 8 *�!!�=� &��*=�!��=�, ("%�`�!" &�!%'�-
"!��/!"� ","*�E�!�� *�!�=�, $+)`�!!�< $ '��"$%����"= %���%�.

;�"+���! %��$���!�� �!���` $"$��+� ("+�"��!!"� �	 %"(��!"-
*" ��==�!*�, + <"�� %"�"�"*" +�)$!��"$/, #�" �-<�"="$"=� ","*�E�!� 
ERV3 � ",��!�!� SINE-����"q��=�!��=�.

��,"�� ("������!� *��!�"= �AA� 17-00-00146 	��A�.

���#!�� ��%"+"�����/ — %�!�. ,�"�. !��% �.:�. ��%�!�!
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�	 631.575

������ �����'�����$�*� ����*� #���� ���������#�)��'�" �����$* 
�� $����� '�*� � �#�������*$ ���������$ �� ����/���� ' )�����'&

	.:�. ��,�!j<"+, �.:�. �����+�
�"+"$�,��$%�� *"$����$�+�!!�� �*���!�� �!�+��$����,
�!$����� '��"�"*�� � *�!���%� �� ���, *. �"+"$�,��$%, 

�"+"$�,��$%�� *"$����$�+�!!�� �!�+��$����

�$$���"+�!�� &�!��=�!���/!�< ="��%��)�!"-*�!���#�$%�< =�<�!�`-
="+, "(�����)jE�< (�����$("�"��!!"$�/ % �*��$$�+!"=� ("+���!�j, )+-
�)��$) "�!"� �` +��!�< (�",��= !���",�"�"*��. �) �`�#�!�) ="��%��)�-
!�< =�<�!�`="+ �*��$$�� �$("�/`"+���$/ ��!�� �*��$$�+!�< � !��*��$$�+-
!�< %��$, $���%'�"!��"+�!!�� !� (�"�)��!�� ,"��� 30 ��� + �!$������ 
'��"�"*�� � *�!���%� �� ���. �,� ��!�� %��$ + ��#�!�� 70 ("%"��!�� 
$���%���"+���$/ (" ("+���!�j (" "�!"B�!�j % #��"+�%� (��$� !� (��#��-
%�). � "�!"� �` q��< ��!�� + <"�� $���%'�� %��$ "�,����� (" ������j,!"-
=� ("+���!�j (" "�!"B�!�j % #��"+�%� � ���*�= %��$�=, + ���*"� ��!�� 
%��$ — (" �*��$$�+!"=� ("+���!�j, "'�!�+��="=� (" %"��#�$�+�!!"� 
B%���. �*��$$�+!�� � !��*��$$�+!�� (��#!��) %��$� ,��� �$("�/`"+�!� 
+ ��!!"� ��,"�� %�% ="���/ ��) �!���`� ="��%��)�!�< =�<�!�`="+ �*��$-
$�+!"*" ("+���!�). ��!�� ,��" (�"+���!" ���!$%��(�"=!"� (�"&����"+�-
!��, �!���` �`"&"�= *�!"+ � +����!�"+ ��/���!���+!"*" $(���$�!*�, + #�$�-
!"$��, ��) *�!� Grin1. ��%��, ,��� (�"+���!� "'�!%� q%$(��$$�� *�!"+ ,��-
%"+, $+)`�!!�< $ ��,"�"� �"&�=�!� � $��"�"!�!�, + +�!����/!"� ��*=�!-
���/!"� ",��$�� (���) ="`*� ��%�< %��$ !� "$!"+� ��	-(�"&����"+�!�). 
���� ",!�����!� `!�#�=�� ��`��#�) + q%$(��$$�� *�!"+ Th, Ddc, Drd2, 
Tph2, Htr1a, Htr1b, Htr5b, � ��%�� �"&�=�!"+"*" (Slc6a3) � $��"�"!�!"+"*" 
(Slc6a4) ���!$("����"+ =���� �*��$$�+!�=� � !��*��$$�+!�=� %��$�=� 
(�. �. 	���)+'�+� � ��., 2017). ���"�"!��*�#�$%�� *�!� + ��`+���� ���-
+"�!" / ��(��$$�+!"*" ��$$��"�$�+� � (��"�"*�� �*��$$�+!"*" ("+���!�) 
� $�='"+ =�B��: ��!!�� RNA-seq (�"+"$�,��$%). �!���` q%$(��$$�� *�!"+ 
,��%"+, +`��="���$�+�jE�< $ $��"�"!�!"= � �"&�=�!"=, ="��� ���#B��/ 
("!�=�!�� ="��%��)�!�< =�<�!�`="+, "("$����jE�< �*��$$�+!"� ("+���-
!�) � ��+"�!�<. 

��!�, %"����jE�� &��=�!�� $�!��`� �"&�=�!� �` ���"`�!�, +�B� q%$-
(��$$���j�$) � �*��$$�+!�< %��$, �` #�*" ="�!" (���("�"���/, #�" �"&�-
=�! + ��� �*��$$�+!�< %��$ $�!��`�����$) �%��+!��. ���")�!", +�$"%�) 
$%"�"$�/ !���,"�%� �"&�=�!� + !���"!�< ��� �*��$$�+!�< %��$ ="*�� 
«%"=(�!$��"+��/$)» ��,"�"� �*" ���!$("����� $ ("$����jE�= %���,"��`-
="=. � q�"= $��#�� ="�!" (���("�"���/, #�" !��,"�/B�� +%��� + %"!'�!-
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���'�j �"&�=�!� + ��� ��$$="���!!�< %��$ �` �`�#��=�< ,��%"+ +!"$�� 
�"&�=�!"+�� ���!$("����. ���" ",!�����!", #�" *�! �"&�=�!"+"*" ��'�(-
�"�� +�"�"*" ��(� ("#�� + �+� ��`� �%��+!�� q%$(��$$�����$) � �*��$$�+!�< 
%��$. ��'�(�"� Drd2 �%��+����� (��/ &"$&���`� � � `�=���)�� +�$+","-
���!�� �"&�=�!� �` !���"!� ("$���$�+"= ",���!"� $+)`�. ��!�� !�"�!"-
%���!" ,��� ("%�`�!� $+)`/ Drd2 $ �*��$$��� � �j���.

;"��#�!!�� ��`��/���� +��!� %�% ��) �$$���"+�!�) (�",��=� �*��$-
$�+!"$�� + &�!��=�!���/!"� !��%�, ��% � ��) $���%'�� $��/$%"<"`)�$�+�!-
!�< ��+"�!�< (�� $"+=�$�!"= $"�����!��. �$$���"+�!�� ("������!" 
*��!�"= ��A.

���#!�� ��%"+"�����/ — �-� ,�"�. !��%, (�"&. ~.:�. ���"+ 
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�	 573.7

�����%��'� '�$�!�����*� ���#��$$ �����#���$��#� ������� 
'�������� ��"��� ����*����� �����'���(����*� 2�'�����

�.:�. G�%�!"+
�!$����� '��"�"*�� � *�!���%� �� ���, *. �"+"$�,��$%

�$$���"+�!�� ��*��)'�� q%$(��$$�� *�!"+ q�%���"� + =�$B��,� *�-
!"=� ���,��� �`�#�!�) $���"+ $+)`�+�!�) ���!$%��('�"!!�< &�%�"�"+ 
(���A), %"!��"����jE�< ���!$%��('�j *�!"+, �< *�!"=!"� �"%���`�-
'��, "(������!�) *�!"+-=�B�!�� �A. � ("$���!�� *"�� ,��*"���) =��"��= 
+�$"%"(�"�`+"�����/!"*" $�%+�!��"+�!�) ChIP-seq (ChIP — Chromatin 
ImmunoPrecipitation) � ���*�= ��<!"�"*�)=, $"(�)��!!�= $ �==�!"(��-
'�(���'��� <�"=���!�, (")+��$) "*�"=!�� =�$$�+ !"+�< ��!!�<, ("-
`+"�)jE�< "'�!��/ ��*��)�"�!�� ("��!'��� %���%�. ��%�� ��!!�� ="�-
!" `�*��`��/ �` "�%����< ,�` ��!!�<, !�(��=��, ENCODE (https://www.
encodeproject.org/) � Cistrome (http://cistrome.org/db/#/).

�� )`�%� R c �$("�/`"+�!��= ,�,��"��% GenomicRanges, AnnotationHub, 
ChIPeeker �` ��("`��"��) Bioconductor !�(�$�!� $%��(�� ��) �!���`� %��-
$���"+ ���A (" ��!!�= *�!"=!�< %""���!�� (�%"+ ChIP-seq. ��$$="���!� 
$����$��#�$%�� "$",�!!"$�� ��$(������!�) $���"+ $+)`�+�!�) ���!$%��(-
'�"!!�< &�%�"�"+. �(������!� %��$���� $���"+, $"�����E�� ��� � ,"��� 
$���� $+)`�+�!�) ��`��#!�< ���!$%��('�"!!�< &�%�"�"+, "(�$�!" �< ��$-
("�"��!�� "�!"$����/!" ��*��)�"�!�< ���"!"+ *�!"+. ;"%�`�!" !���#�� 
*�!"=!�< �#�$�%"+, $"+=�$�!" `�!)��< !�$%"�/%�=� $����=� ��`��#!�< 
&�%�"�"+, "(������!!�< $ ("="E/j ChIP-seq. ��%�� �#�$�%� ="�!" !�`+��/ 
«*"�)#�=� �"#%�=�» $"+=�$�!"� �"%���`�'�� �A. 

�!���` ��$("�"��!�) $���"+ ("%�`��, #�" "����/!�� �#�$�%� *�!"=� 
`�!)�� !�$%"�/%�=� ��`��#!�=� ���!$%��('�"!!�=� &�%�"��=� "�!"+��-
=�!!", $+)`�!!�=� $ *�!"=!"� �	 !� ,��`%"=, �" ��$)�%� !�%��"���"+, 
��$$�")!��. �,"*�E�!!�� $+)`�+�!��= �A ���"!� ="*�� (")+��/$) (" $��-
#��!�= (��#�!�= — ,��`%"� ��$("�"��!�� $���"+ �E� !� "`!�#��� �< %""-
(�����+!"*" $+)`�+�!�). C���#� ���,��� ��`+���) $����$��#�$%�< ="����� 
�!���`� ��$(������!�) $���"+. � �" �� +��=) !�%"�"��� *�!"=!�� ���"!�, 
","*�E�!!�� $����=� $+)`�+�!�), ="*�� &�!%'�"!��"+��/ %�% ��$���/!�� 
q!<�!$��� � ���$�+����/!" (��+��%�j� %""(�����+!" $+)`�+�jE��$) ,��-
%"+�� &�%�"��, &�`�#�$%� %"!��%����jE�� ���* $ ���*"= (�� $+)`�+�!�� 
$ �	.

���#!�� ��%"+"�����/ — �-� ,�"�. !��% ~.:�. ���"+
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�	 579.25+579.26

���#���$�*" ������ $�'��%�*� ���%����� 
������#� ����� ? 48 
0	

�.:�. ��("+�
�"+"$�,��$%�� *"$����$�+�!!�� �!�+��$����, 

�!$����� '��"�"*�� � *�!���%� �� ���, *. �"+"$�,��$%

��%�",!�� $"",E�$�+� $"��!�< "`�� �!����$!� ��) �`�#�!�) %�% 
$ &�!��=�!���/!"�, ��% � $ (��%���!"� �"#�% `��!�). � #�$�!"$��, �$$���"-
+�!�) (���",�"�"*"+, �`�#�jE�< $���� =�%�""�*�!�`="+ + *�"�"*�#�$%"� 
���"(�$�, ("%�`���, #�" !�%"�"��� $���� =�%�",!�< $"",E�$�+ �=�j� (�)-
=�� �!��"*� + +��� =�%�",!�< =��"+, %"�"��� !��,"��� #�$�" &"�=���j�-
$) + q%$���=��/!�< ��) ��`!� �$�"+�)<, ��%�< %�% $"��!�� "`���. ��%�� 
�`�#�!�� =�%�",!�< $"",E�$�+ $"��!�< "`�� $("$",$�+��� ��$B���!�j 
!�B�< `!�!�� " *�!���#�$%"= ��`!"",��`�� ,�%�����. � ���*"� $�"�"!�, 
,�$$��!� $ +�$"%�= $"�����!��= $"��� (���$��+�)j� +$� ,"�/B�� �!����$ 
��) +���!�) <"`)�$�+�!!"� ��)���/!"$��, + $+)`� $ #�= ("!�=�!�� `�%"!"+ 
&�!%'�"!��"+�!�) !�$��)jE�< �< $"",E�$�+ $��!"+��$) +$� ,"��� !�",-
<"��=�=. ����*�!"=!�=� =��"��=� "(�$�!" ,"�/B"� %"��#�$�+" q%$���-
=��/!�< q%"$�$��= !�B�� (��!���, !" ,�"��`!"",��`�� $"��!�< "`�� �"$-
$�� "$����$) =��"�$$���"+�!!�=, #�" ������ "$",�!!" �%����/!�= ��,"�� 
+ ��!!"= !�(��+��!��. 

� ��,"�� �$$������$) "`��" �"��!"�, ��$("�"��!!"� + 	���!��!$%"� 
$��(� !�����%" "� *"�"�� 	���$�%. �`��" "���#���$) ��*��)�!�= &"�=�-
�"+�!��= =�%�",!�< $"",E�$�+ $ ,"�/B"� ,�"=�$$"�. �) ��,"�� ,��� 
+`)�� !��,"��� =���,"��#�$%� �%��+!�� $"",E�$�+� "`���: &"�"$�!��`�-
��jE�� =�%�",!�� =�� � +��<!�� $�"� �"!!�< "��"��!��, `"!� �%��+-
!"� ��$���%'��. �,E�) �	 �` =�%�",!�< $"",E�$�+ ,��� +�����!� 
$ �$("�/`"+�!��= !�,"�� NucleoSpin Soil. ��,��"��%� ��) $�%+�!��"+�!�) 
,��� ("�*"�"+��!� + G	; ��!"=!�< �$$���"+�!��. ��%+�!��"+�!�� ,��" 
+�("�!�!" + OOO «G��� ��!���%"» !� (��,"�� NovaSeq. �!!�� (��,"� 
+ !�$�")E�� +��=) )+�)��$) $�=�= (�"�`+"�����/!�= $���� $�%+�!��"�"+ 
+�"�"*" ("%"��!�).

� �"%���� !� %"!&���!'�� ,���� (���$��+��!� ��!!�� " &��"*�!���#�-
$%"= ��`!"",��`�� �$$�����=�< $"",E�$�+. ����*�!"=!�� �!���` =�%�",-
!�< $"",E�$�+ $ �$("�/`"+�!��= ��%"*" ,"�/B"*" ",��=� ��!!�< + �"$$�� 
(�"+���! +(��+��.

���#!�� ��%"+"�����/ — %�!�. ,�"�. !��% �.:�. �"`�!"+ 
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	B���BE�
�E ��	B	G�E � ��	H��E

�	 57.085.23

�����#�)��'�� 822�'�* �����(���� 
� '���'����$����" '&�!�&�� 8�����(���� )�����'�

�.:�. ���$�"+�
��,��$%�� &������/!�� �!�+��$����, *. 	��$!")�$%

�"+��=�!!"� $��/$%"� <"`)�$�+" !�+"`="�!" ,�` =�$$"+"*" �$("�/`"+�!�) 
(�$��'��"+. �+���#�!�� %"!'�!���'�� (�$��'��"+ + +"�� � ("#+� (���$��+�)�� 
$��/�`!�j "(�$!"$�/: ��) !�< ("%�`�!� �����"*�!!�� q&&�%��, ��(�"��%��+-
!�) �"%$�#!"$�/, !���B�!�) *"�="!��/!"*" *"=�"$��`�. ?�" "(�����)�� !�",-
<"��="$�/ "'�!%� �"%$�#!"$�� (�$��'��"+ + ="���/!�< $�$��=�<.

� ��,"�� =� �`�#��� +��)!�� ����`"�/!"*" &�!*�'��� ��,�%"!�`"�� (��) 
� ����`�!"+"*" *��,�'��� =����,�`�!� (���) !� (�"'�$$� ���!$&"�=�'�� 
q����"'��"+ #��"+�%� + �!"=��/!�� ="�&"�"*�#�$%�� &�!"��(� � ��`!�-
$("$",!"$�/ %���"% + �$�"+�)< %���%"+��=�!!"*" %��/��+��"+�!�) in vitro.

���" ("%�`�!", #�" (�$��'��� + �$$���"+�!!�< %"!'�!���'�)< (0,04=�, 
0,4=� � 4=�) `!�#����/!" �+���#�+�j� %"��#�$�+" �!"=��/!�< ="�&"�"-
*�#�$%�< &�!"��("+. "`"+�� `�+�$�="$�� !� ,��� +�)+��!�, !" ���!$-
&"�=���jE�) �%��+!"$�/ �� � ��� $�E�$�+�!!" ��`��#���$/. ����` ��� 
#�$� �!%�,�'�� !� $���� $ ��� %"��#�$�+" �!"=��/!�< ="�&"��("+ ,��" 
+ #����� ��`� ,"�/B�, #�= + %"!��"��; !� $���� $ �� — + �+� ��`�. ;�� q�"= 
!� $���� $ ��� $���� �!"=��/!�< &"�= �"=�!��"+��� �%�!�"'��� (57:% "� 
+$�� %���"#!"� ("(��)'��). �� $���� $ ��� �"=�!��"+��� �+� �!"=��/!�< 
="�&"��(�: �%�!�"'��� (33:%) � $�"=��"'��� (27:%).

���!$&"�=�'�) %���"% !� $"(�"+"�����$/ $!���!��= �< ��`!�$("$",-
!"$��: �%��+!"$�/ +"$$��!"+��!�) ��� ��) +$�< �$$���"+�!!�< %"!'�!���-
'�� �"$�"+��!" !� "���#���$/ "� %"!��"�). �" (�� q�"= ��� � �� �=�!/-
B��� $"�,'�"!!�j �=%"$�/ q����"'��"+ — �%��+!"$�/ (�"!�%!"+�!�) 
+ %���%� +����/!"*" %��$����) =�����!"+"*" $�!�*" ��`%" $!�����$/ (�� 
=�%$�=��/!"� %"!'�!���'�� 4=�. ;�� q�"= �+���#�+���$/ $"�,'�"!!�) 
�=%"$�/ *��%"%���%$�.

�� "$!"+�!�� ("��#�!!�< ��`��/���"+ ="�!" `�%�j#��/, #�" �� � ��� 
+ �$$���"+�!!�< %"!'�!���'�)< !� +��)j� !� ��`!�$("$",!"$�/ q����"'�-
�"+, !" ",����j� =�=,��!"��"(!"� �%��+!"$�/j: �!��'���j� (���$��"�%� 
%���"#!�< =�=,��! � ���!$&"�=�'�j %���"% + �!"=��/!�� &"�=�. 

���#!�� ��%"+"�����/ — %�!�. ,�"�. !��% �.:�. ��!`)!"+�
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�	 577.218

	�������*� ����������� �������� ��'��$������� 
� �����$ ����#����� �� '�#������*� �����%����� ��$(�� $*/�" 

� 8'�������� #���� � #����'�$�� 

�.:�. �����%
�"+"$�,��$%�� *"$����$�+�!!�� �!�+��$����

��j%"%"���%"��� )+�)j�$) +��!�=� $���"��!�=� *"�="!�=�, ��*���-
��jE�=� "$!"+!�� (�"'�$$� ��`!���)���/!"$��. �$",�j �"�/ q�� *"�="-
!� �*��j� + ���(��'�� "�*�!�`=� % ��`��#!�= $���$$�=. ���/!�� $���$$ 
!���+!� $ (��=�!�!��= *�j%"%"���%"��!�< (��(����"+ + ��!!�� (���"� 
��`!�, %"*�� ���� $"`��+�!�� +$�< $�$��= "�*�!�`=�, ="��� �%��+��"+��/ 
*�("����="-*�("&�`��!"-!��("#�#!�%"+�j $�$��=�, (��+"�) % !���B�!�j 
&�!%'�� ��`��#!�< $�$��= "�*�!�`=�, %�% + ��!!�=, ��% � +" +`�"$�"= +"`-
��$��.

� !�B�� ��,"�� ,��" ("%�`�!", #�" ++���!�� ��%$�=���`"!� + ��!!�= 
"!�"*�!�`� (��+"��� % $!���!�j $("$",!"$�� +`�"$��< $�='"+ =�B�� 
% (�"$���!$�+�!!"=� ",�#�!�j � &"�=��"+�!�j �"�*"+��=�!!"� (�=)��, 
#�" !�,�j���"$/ + ��$�� «�"�!"*" ��,���!�� �"���$�». 

��%�� ++���!�� ��%$�=���`"!� + ��!!�= "!�"*�!�`� (��+"��� % $!���-
!�j +�$� $�='"+ =�B�� +" +`�"$�"= +"`��$��, $!���!�j ���+"�!"$��, 
!� +��)) !� ��"+�!/ �+�*����/!"� �%��+!"$�� � $"'���/!"*" ("+���!�). 
� "$!"+� ��%�< "�$��+��!!�< q&&�%�"+ ++���!�) ��%$�=���`"!� ����� �`-
=�!�!�) q%$(��$$�� *�!"+. �!���` �`=�!�!�� ���!$%��(�"=� *�(("%�=(� 
+`�"$��< $�='"+ =�B��, %"�"��= + ��!!�= "!�"*�!�`� ++"���� ��%$�=�-
��`"!, +�)+�� �`=�!�!�� q%$(��$$�� 12 *�!"+ (��� *�!� $ ("+�B�!!"� q%$-
(��$$���, ��+)�/ — $ ("!���!!"�) (" $��+!�!�j $ *��(("�, %"�"��= ,�� 
++���! &�`�"�"*�#�$%�� ��$�+"�. ����� *�!"+, ("+�$�+B�< q%$(��$$�j, 
"$","� +!�=�!�� (��+��%��� *�! Arc, %"�"��� ��$!" $+)`�! $ &"�=��"+�!�-
�= �"�*"+��=�!!"� (�=)��. ��%�� ,��� ",!�����!� ��� *�!� !�%"����j-
E�< ��	, &�!%'�) %"�"��< !� �$$���"+�!�, "�!�%" ="�!" (���("�"���/, 
#�" q�� !�%"����jE�� ��	 ="*�� �#�$�+"+��/ + ��*��)'�� *�!"+, %"�"��� 
+"+��#�!� + (�"'�$$� &"�=��"+�!�) �"�*"+��=�!!"� (�=)��.

���#!�� ��%"+"�����/ — %�!�. ,�"�. !��% �.:;. �"!���/
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�	 577.1 + 54.03 + 615

+��&)���� � ������������ '���&��������*� 2��$ 
��'���&%�(��� �� ������ ��"����-6

�.:�. �",��%"+�
�"+"$�,��$%�� *"$����$�+�!!�� �!�+��$����

�� ��!!"= q��(� ��`+���) $"+��=�!!"� !��%� ,"�/B"� +!�=�!�� ���-
�)j� ��`��,"�%� $�$��= �"$��+%� ��%��$�+�!!�< $���$�+. ��!�= �` $�=�< 
�%����/!�< ",��%�"+ ��) !�(��+��!!"� �"$��+%� )+�)j�$) (�"��+"��%"-
+�� (��(�����, !�(��=��, (��(�����, �$("�/`��=�� + ("��<�=�"����(�� 
(;>�). ��!�= �` #�$�" �$("�/`��=�< ��%��$�+, +<"�)E�< + ;>�, )+�)��$) 
�"%$"��,�'�!.

"%$"��,�'�! (DOX) "�!"$��$) % $�=��$�+� �!���'�%��!"+�< �!��-
,�"��%"+. ��<�!�`= (�"��+""(�<"��+"� �%��+!"$�� DOX +%�j#��� �!���-
%��)'�j �	 � ��`��B�!�� !����, �!*�,��"+�!�� �"("�`"=���`� II, ",-
��`"+�!�� =������#�$%�< %"=(��%$"+ $ ����`"= ��� =��/j � ",��`"+�!�� 
$+","�!�< ����%��"+. 	��!�#�$%"� �$("�/`"+�!�� DOX "*��!�#�!" �`-`� 
�*" +�$"%"� �"%$�#!"$��, #�" ",�#!" +�`+�!" "%�$�����/!�= $���$$"=. 
	�($����"+�!�� '��"$����%�, ����$!�) �"$��+%� � �*" %"!��"�����="� 
+�$+","���!�� ="*�� ("+�$��/ q&&�%��+!"$�/ � $!�`��/ !�,��*"(��)�!�� 
q&&�%�� $��!����!"� ;>�. G��/j ��,"�� ,��" ("��#�!�� � �$$���"+�!�� 
%�($����"+�!!�< &"�= �"%$"��,�'�!� !� "$!"+� !���"!�-6. 

� <"�� ��,"�� ,��� ("��#�!� � "<���%����`"+�!� %�(�"!"+�� #�$��'� 
!� "$!"+� !���"!�-6. �$��!"+��!� "(��=��/!�� �$�"+�) $"�,'�� DOX !� 
#�$��'�. �(������!� %�!���#�$%�� (���=���� � =�%$�=��/!�) q&&�%��+-
!"$�/ $"�,'�� DOX !� #�$��'�, %"�"��) �"$��*��� 150,6 ± 12,4 =%* DOX 
!� =* #�$��' (�� �� 8,7. �$$���"+�!� (���=���� +�$+","���!�) (��(���-
�� + ��`��#!�< �$�"+�)<. �$��!"+��!", #�" q&&�%��+!"$�/ +�$+","���!�) 
DOX +"`��$���� (�� $!���!�� �� ��$�+"��. �+���#�!�� ",��=� �!%�,�-
'�"!!"� $=�$� (�� !��`=�!!"= %"��#�$�+� `�*����!!�< #�$��' (��+"��� 
% ("+�B�!�j %"��#�$�+� +�$+","���!!"*" �"%$"��,�'�!�, � (�� (�"+���-
!�� !�$%"�/%�< '�%�"+ ("�!"� $=�!� ��$�+"�� !�,�j����$) �"$����!�� 
("$�")!!"*" ��"+!) �`+��#�!�) (��(����� !� %���"= q��(�. 

��%�= ",��`"=, + <"�� ��,"�� ("��#�!� � "<���%����`"+�!� %�($����"-
+�!!�� &"�=� DOX. �� ��!!"= q��(� +����$) �%��+!�� '��"�"*�#�$%�� ��-
,"�� � q%$(���=�!�� !� ��,"���"�!�< ��+"�!�<, %"�"��� ("`+"�)� "(��-
�����/ q&&�%��+!"$�/ %�($����"+�!!�< &"�= �"%$"��,�'�!�. 

���#!�� ��%"+"�����/ — %�!�. <�=. !��% �.:�. =�����!%"
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�	 578.7+578.5+578.3

+����#���$�*" ������ %�'�����2�#� KP8, 
���(�2�)��#� ' %�'����� Klebsiella pneumoniae

�.:�. �"%"+�), �.:�. 	�"("�"+�, ~.:�. 	"`�"+�, �.:~. ��%�!"+
�!$����� <�=�#�$%"� ,�"�"*�� � &�!��=�!���/!"� =���'�!� �� ���, 

*. �"+"$�,��$%

Klebsiella pneumonia — q�" *��==-!�*���+!�� "(("���!�$��#�$%�� !"-
`"%"=���/!�� (��"*�!, �$$"'���"+�!!�� + "$!"+!"= $ �!&�%'�"!!"� (!�+-
="!��� � �!&�%'�)=� ��"*�!����/!"*" ���%��. ���==� �"�� Klebsiella 
="*�� ",�����/ =!"��$�+�!!"� �$�"�#�+"$�/j % �!��,�"��%�=, !�(��=��, 
+ 2017 *"�� ,�� ",!�����! B��==, �$�"�#�+�� %" +$�= �`+�$�!�= �!��,�"-
��%�=. 	"%����� ,�%����"&�*"+ (�"��+ ��%��$�+�!!"-�$�"�#�+�< B��=="+ 
Klebsiella pneumoniae ="*�� ,��/ �$("�/`"+�!� %�% ,�"�"*�#�$%"� ��%��$�+".

� ��,"�� ,�� "<���%����`"+�! %��,$�����`!�� ,�%����"&�* KP8 �` %"�-
��%'�� q%$���="&��/!�< =�%�""�*�!�`="+ � ��("+�< %��/��� (	?��	) 
�>�A� �� ���. KP8 ",������ �`%�= $(�%��"= <"`)�+ � $(�'�&�#�! 
% B��==� Klebsiella pneumoniae 	?��	356. � ("="E/j ���!$=�$$�-
"!!"� q��%��"!!"� =�%�"$%"(�� ,�%����"&�* ,�� "�!�$�! % $�=��$�+� 
Podoviridae.

�` (��(����� &�*� KP8 ,��� +�����!� *�!"=!�) �	 � (�"+���!" �� ("�-
!"*�!"=!"� $�%+�!��"+�!��. ��!"=!�) ("$���"+����/!"$�/ &�*� KP8 ,��� 
�!!"���"+�!� � ��("!��"+�!� + GenBank Database (MG922974). ��`=�� 
*�!"=� $"$��+�� 73679 �. !. (., (�� q�"= G+C $"$��+ *�!"=� ��+�! 44,2:%. 
;"$���"+����/!"$�/ $"������ 94 (���("��*��=�< ���. �` 94 ��� ,"��� 
("�"+�!� *�("����#�$%�� � �=�j� !��`+�$�!�� &�!%'��, + �" +��=) %�% 
23 ��� �=�j� *"="�"*�j $ *�!�=� &�*"+ $�=��$�+� Podoviridae �` �"�"+ 
N4virus � G7cvirus. ���� ",!�����!� ��� $ &�!%'�)=� =���,"��`=� �	 
� ��	, �(�%"+%� �	, � $���%���!�=� &�!%'�)=�. ��!"= &�*� KP8 $"���-
��� ��� ��	-("��=���`�, "�+��$�+�!!�� `� q%$(��$$�j ��!!�< � ("`�!�< 
*�!"+. C� (�"'�$$ ��(��%�'�� &�*� "�+�#�j� �	 *���%�`�, �	 ("��=���-
`� I, �	 (���=�`�, ,��"%, $+)`�+�jE�� "�!"'�("#�#!�j �	 � rIIA- and 
rIIB-("�",!�� ,��%�. �"�/B�) � =���) $�,����!�'� ���=�!�`� "$�E�$�-
+�)j� �(�%"+%� �	 + !�`����j *"�"+%�. 	��$��� $���%���!�< ,��%"+ ,�� 
",!�����!, !" �"�/%" 6 ��� �=�j� "(������!!�j &�!%'�j. ����#�$%�) 
%�$$��� $"$�"�� �` q!�"��`�!�, Rz/RzI $(�!�!� � (���("�"�����/!" <"��!�. 
	"!'�+�� ("+�"�� *�!"=� &�*� $"$��+��� 404 (. !.

���#!�� ��%"+"�����/ — %�!�. ,�"�. !��% �.:�. �"�"`"+�
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�	 57.022

������! �����>����" �
�, ���������$*" � (��!��" '���� 
� ��$2�(���� ��(������ � ��������*$ �'������$.

�"��$"+ �., ��"!"+� ?., 	��!�!) 
., �)*%"+� �.
���+��$%�� �!�+��$����, *. ��*�, ���+�), ��*�+(��$$%�� �!�+��$����, 

���+�), G�!�� ="�$%"� =���'�!�, *. ��*�, ���+�)

�%�$�����/!�� $���$$ $#�����$) "�!�= �` +��!��B�< &�%�"�"+ + (��"-
*�!�`� =!"*"&�%�"�!"*" ��$$�)!!"*" $%���"`�. ��`��+� �	 ="*�� ,��/ 
("$���$�+��= "%�$�����/!"*" $���$$�, "�!�%" ��!!�< ", q�"= =��", � ��-
`��/���� �$$���"+�!�� (�"��+"��#�+�. � $+)`� $ q��= '��/j ��!!"*" �$-
$���"+�!�) ,��" "(�������/ ��"+�!/ "�!"!���+�< ��`��+"+ �	 + '��/-
!"� %�"+� � �`"���"+�!!�< ��=&"'���< $ ("="E/j =��"�� �	-%"=��. 

�,��`'� %�"+� ��) �$$���"+�!�) ,��� +`)�� � *��((� ̀ �"�"+�< $�,��%-
�"+ � (�'��!�"+ $ ��$$�)!!�= $%���"`"=. ��`��/���� =��"�� �	-%"=�� !� 
'��/!"� %�"+� � ��=&"'���< �!���`��"+���$/ $����$��#�$%�, #�",� +�)-
+��/ %"����)'�j =���� ��`��+�=� �	 � `�"�"+�< $�,��%�"+ � (�'��!�"+ 
$ ��$$�)!!�= $%���"`"=.

� ("��#�!!�< ��`��/����< !�,�j����$) ��!��!'�) �+���#�!�) ��"+!) 
��`��+"+ �	 + ",��`'�<, +`)��< � (�'��!�"+ $ ��$$�)!!�= $%���"`"=. 
��%�� ="�!" `�=����/ ��`!�'� + ��"+!� ��`��+"+ �	 =���� ",��`'�=�, 
+`)��=� � `�"�"+�< $�,��%�"+, � ",��`'�=�, +`)��=� � (�'��!�"+ $ ��$$�-
)!!�= $%���"`"=. �����$��#�$%�) `!�#�="$�/ �E� !� �"$��*!���, !" �$$��-
�"+�!�� (�"�"�����$), � *��((� ̀ �"�"+�< $�,��%�"+ � (�'��!�"+ $ ��$$�)!-
!�= $%���"`"= ,���� �+���#�!�. 

���#!�� ��%"+"�����/ — (�"&. ��)%$�� �.
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�	 573.6

+��&)���� ��'�$%�������#� %��'� Cpf1

�.:�. ��$�<"+$%�)
�"+"$�,��$%�� *"$����$�+�!!�� �!�+��$����

;"��#�!�� &��=�!�� Cpf1 (���$��+�)�� $","� (��$(�%��+!�j ,�"-
��<!"�"*�#�$%�j `���#� $ !��#!"� � q%"!"=�#�$%"� �"#�% `��!�). ���"% 
�pf1 )+�)��$) q&&�%�"�!�= ,��%"= $ q!�"!�%���`!"� �%��+!"$�/j + $�$��-
=� ���(��+!"*" �==�!����� (�"%���"� CRISPR. ��$��=� CRISPR "$!"+�!� 
!� ��$E�(��!�� #����"�!"� �	, (�� q�"= (���+������/!" (�"�$<"��� 
+���`�!�� �#�$�%� �!+�`�+!"� �	, +$����+�!�� �*" + <"`)�$%�� *�!"= 
(�!��*��'�) $(��$���) � (�� ("+�"�!"= `�����!�� $" $(��$��� ,���� ���!$-
%��,��"+��/$) !�'���+�jE�) q!�"!�%���`� =�B�!/-$(�'�&�#!�) ��	. ��-
%"� =�<�!�`= ("`+"�)�� ("��#��/ �!$���=�!� ��) ����%���"+�!�) *�!"=� 
in vivo, !", %�"=� �"*", $�$��=� ="�!" �$("�/`"+��/ � in vitro ��) %�"!��"-
+�!�) � *���"��`� '���+"� �	 + %"!%���!"= =�$��, #�" !� +$�*�� ="�!" 
$�����/ (�� ("="E� q!�"!�%���` ��$���%'��.

���"% Cpf1, "�%����� + 2015 *"��, +�("�!)�� �!��"*�#!�� &�!%'�� (" 
$��+!�!�j $ ,"��� <"�"B" �`�#�!!�= ,��%"= Cas9, "�!�%" �=��� �)� (��-
�=�E�$�+. � !�$�")E�� +��=) !�,"�� !� "$!"+� CRISPR-$�$��= �=�j�$) 
�"�/%" � `���,��!�< (�"�`+"�������, ("q�"=� + $"����!�#�$�+� $ %"=(�!�-
�� «��,?!`��=» (*. �"+"$�,��$%) '��/j ��,"�� )+�)�"$/ ("��#�!�� "��#�-
$�+�!!"*" %"==��#�$%� �"$��(!"*" ��%"=,�!�!�!"*" ,��%�.

� <"�� ��,"�� ,�� (�"�`+���! ��"����#�$%�� ("�$% ("$���"+����/!"-
$��� *�!"+ cpf1 + *�!"=� !�$%"�/%�< B��=="+ ,�%����� �"�� Moraxella, !�-
��#�� *�!� ("��+�����!" q%$(���=�!���/!" %�% =�!�=�= � ���< B��=="+. 
���"�"= (�"*��%� (" <�"="$"=� ,��� �$��!"+��!� ("$���"+����/!"$�/ !�-
#��� � %"!'� *�!� ��) B��==� Moraxella bovis. G���+"� *�! ,�� �$(�B!" 
%�"!��"+�! (" =��"�� *"="�"*�#!"� ��%"=,�!�'�� + $"$��+� q%$(��$$���-
jE�*" +�%�"�� + +��� �+�< ��`��#!�< %"!$���%'��. ;�� ("�����%� %"=-
(�!�� «��,?!`��=» ,��� "$�E�$�+��!� q%$(��$$�) *�!� cpf1 + "�!"� �` 
%"!$���%'��, +�����!�� '���+"*" ,��%� � (�"+��%� �*" �%��+!"$��.

���#!�� ��%"+"������ — %�!�. ,�"�. !��% �.:�. �"=�!�!%"
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�	 577.29

����' ��'������ '�' ��������' �&'������*� '����� 
� '���'� )�����'�

�.:�. �"��,�'%�)
�"+"$�,��$%�� *"$����$�+�!!�� �!�+��$����, 

�!$����� <�=�#�$%"� ,�"�"*�� 
� &�!��=�!���/!"� =���'�!� �� ���, *. �"+"$�,��$%

��%��(��!, &��*=�!� �-%�`��!� ="�"%� #��"+�%� � �*" ��%"=,�!�!��� 
�!��"* RL2 ",����j� '��"�"%$�#�$%"� �%��+!"$�/j (" "�!"B�!�j % ��-
%"+�= %���%�= =��%"(���jE�< in vitro. �� "$!"+�!�� ��!!�< " (��+�#-
!"� $���%���� � =�<�!�`=� (�"!�%!"+�!�) RL2 + %���%�, q�"� (�(��� ,�� 
"�!�$�! % (�(����= %��$$� CPP (Cell-penetrating peptides). �!� $("$",!� 
(�"!�%��/ #���` (��`=���#�$%�j =�=,��!� ��+�< %���"% � �"$��+�)�/ 
$+)`�!!�� $ !�=� ="��%��� (!�!"#�$��'�, ��("$"=�, ,��%�, �!��,�"��%� 
� !�%���!"+�� %�$�"��) +!���/ %���%� + $"$��+� %�% !�%"+���!�!�<, ��% 
� %"+���!�!�< %"=(��%$"+.

G��/j ��!!"� ��,"�� ,��" �`�#�!�� $("$",!"$�� RL2 �"$��+�)�/ !�-
%���!"+�� %�$�"�� + $"$��+� !�%"+���!�!�< %"=(��%$"+ + %���%� #��"+�%� 
!� (��=��� �	 (��`=��� pEGFP, !�$�E�� *�! `���!"*" &��"��$'�!�!"*" 
,��%� EGFP. ���"�"= ��!�=�#�$%"*" $+��"��$$�)!�) ,��" ("%�`�!", #�" 
$ �+���#�!��= %"��#�$�+� ,��%� + $"$��+� %"=(��%$�, ��`=�� %"=(��%$"+ 
�`=�!)��$) !�`!�#����/!" � $"$��+�)�� "%"�" 110 !=. ;"+��<!"$�!�� `��)� 
%"=(��%$"+ ("�"������! � (" =��� �+���#�!�) $"�����!�) + !�< RL2 $���-
=��$) % `��)�� "��*"=��!"� &"�=� RL2. �`�#�!�� %"=(��%$"+ + (��$��-
$�+�� %"!%���!�!"*" ("���!�"!� *�(���!� ("%�`��", #�" $��,��/!"$�/ %"=-
(��%$� (�"("�'�"!��/!� $"�����!�j RL2 + !�<.

?&&�%��+!"$�/ �"$��+%� !�%���!"+�< %�$�"� + %"=(��%$� $ RL2 + %���%� 
�!���`��"+��� !� ="���� ���!"%��'�!"=� ��*%"*" A549 =��"�"= &��"��$-
'�!�!"� =�%�"$%"(��. ;�� ���!$&"�=�'�� %���"% ��%�= %"=(��%$"= ="��-
%��� �	 (��`=��� pEGFP (�"!�%�j� + %���%�, � %"��#�$�+" ���!$&"�=�-
�"+�!!�< %���"% +"`��$���� $ �+���#�!��= �"�� RL2 + $"$��+� %"=(��%$�. 

� $"+"%�(!"$�� ("��#�!!�� ��!!�� ("`+"�)j� `�%�j#��/, #�" RL2 $("$"-
,�! q&&�%��+!" �"$��+�)�/ + %���%� �	 (��`=���, (��#�= q&&�%��+!"$�/ 
���!$&"�=�'�� %���"% (�"("�'�"!��/!� ("+��<!"$�!"=� `��)�� %"=(��%$"+.

��,"�� ("������!� *��!�"= ;A�� ��� !� 2013–2020 **. 
(VI.62.1.5,0309-2016-0003).

���#!�� ��%"+"������ — %�!�. ,�"�. !��% �.:�. 	"+��/,
%�!�. <�=. !��% �.:�. ;�B!�)
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�	 577.218:602.9

������������ $�'���
� � ���(���� �������#��$$�������� 
2�%��%������ ��%��������" '�*�* ' �������������$& ���������

�.:�. �+���B�!�
�"+"$�,��$%�� *"$����$�+�!!�� �!�+��$����, 

�!$����� '��"�"*�� � *�!���%� �� ���, *. �"+"$�,��$%

��%�"��	 — q�" =���� !�%"����jE�� ��	, %"�"��� �#�$�+�j� + ��-
*��)'�� q%$(��$$�� *�!"+ +" +$�< ��(�< %���"%. �$!"+!�) &�!%'�) =�%�"�-
�	 — ("$����!$%��('�"!!�) ��*��)'�) q%$(��$$�� *�!"+. �!"��$�+" �$-
$���"+�!�� ("%�`�+�j�, #�" !�%"�"��� =�%�"��	 q%$(��$$���j�$) �"�/%" 
+ q=,��"!��/!�< $�+"�"+�< %���%�< �, ��%�= ",��`"=, ("������+�j� (�j-
��("��!�!"� $"$�")!��, � ��%�� �#�$�+�j� + (���(�"*��==��"+�!�� $"=�-
��#�$%�< %���"% % (�j��("��!�!"=� $"$�")!�j.

� !�$�")E�� +��=) �`+�$�!" !�$%"�/%" "$!"+!�< &�%�"�"+ (�j��("-
��!�!"$��: Oct4, Sox2, Klf4, c-Myc, Lin28, Nanog. ��!�%" ,��� ("��#�!� 
�!��'��"+�!!�� (�j��("��!�!�� $�+"�"+�� %���%� ,�` �#�$��) q��< &�%-
�"�"+, � $ �$("�/`"+�!��= �"�/%" =�%�"��	. ;"�$% !"+�< =�%�"��	, %"-
�"��� ("`+"�)� $ ,"��� +�$"%"� q&&�%��+!"$�/j ("��#��/ �;�	, )+�)��$) 
+��!"� `���#�� ��) ��*�!�����+!"� =���'�!�.

�!!�) ��,"�� !�(��+��!� !� �`�#�!�� &�!%'�� =�%�"��	 + (�"'�$$� 
(���(�"*��==��"+�!�) %���"% %��$� % (�j��("��!�!"=� $"$�")!�j. ��!�� 
+ ��,"���"��� q(�*�!���%� ��`+���) �G�� �� ��� ,��" �$��!"+��!", #�" 
14 =�%�"��	: miR-743a, miR-743b, miR-742, miR-883, miR-471, miR-3551, 
miR-741, miR-463, miR-880, miR-878, miR-881, miR-871, miR-3580, miR-465, 
%"�"��� ��$("�"��!� !� >-<�"="$"=�, + �"%�$� (�"�)��!!"$�/j 45 �. (. !., 
�%��+!" ���!$%��,���j�$) + (�j��("��!�!�< $�+"�"+�< %���%�<, !" �< 
q%$(��$$�) + &�,�",��$��< "�$��$�+���. �) +�)$!�!�) �"�� q��< =�%�"�-
�	 + (�"'�$$� (���(�"*��==��"+�!�) ,�� (�"+���! �< !"%��� (�� ("="E� 
$�$��=� CRISPR/Cas9.

� ��`��/���� ,��� ("��#�!� ��!�� %���"% $ ����'�)=� ()�� �#�$�%"+ (�"-
�)��!!"$�/j "� 3 �. (. !. �" 45 �. (. !., + %"�"��< $*��((��"+�!� *�!� �$$��-
���=�< =�%�"��	. 	�"=� �"*", ,��� "'�!�!� $("$",!"$�/ % (���(�"*��==�-
�"+�!�j %���"% $ !"%���"= +$�< 14 �$$�����=�< =�%�"��	. ;"��#�!!�� ��-
`��/���� ("`+"�)� ��$B����/ `!�!�) + ",��$�� (�j��("��!�!�< $�+"�"+�< 
%���"% � " +��)!�� =�%�"��	 !� (�"'�$$� (���(�"*��==��"+�!�).

���#!�� ��%"+"�����/ — %�!�. ,�"�. !��% �.:�. ���$�j%
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�	 577.113.6


��*� ���������*� ���#�����'���&'��������, �����>���� 
N-(1-%&����&�!2����)-2��2���$���*� 

� N-(1-#�'����&�!2����)-2��2���$���*� #�&��*

�.:�. �����"+�
�"+"$�,��$%�� *"$����$�+�!!�� �!�+��$����

;�"�`+"�!�� "��*"!�%��"���"+ ��$$=����+�j�$) + !�$�")E�� +��=) 
%�% (��$(�%��+!�) "$!"+� ��) $"`��!�) ����(�+��#�$%�< (��(����"+ ��) 
��#�!�) ��%�, *�!���#�$%�< ,"��`!��, ,�%������/!�< ��� +���$!�< �!-
&�%'��. ;" $��+!�!�j $ ��%��$�+�=� !� "$!"+� =���< ="��%�� "��*"!�-
%��"���� ",����j� �!�%��/!"� $("$",!"$�/j +�$"%"�`,������/!" $+)-
`�+��/$) $ %"=(��=�!���!�=� �#�$�%�=� %���"#!�< ��	 � !�(��+��!!" 
+"`���$�+"+��/ !� ,�"�"*�#�$%�� (�"'�$$�, + %"�"��< (��!�=�j� �#�$��� 
="��%���-=�B�!�. ��!�%" B��"%"=� +!����!�j ����(�+��#�$%�< "��*"!�-
%��"���"+ + =���'�!$%�j (��%��%� (��()�$�+��� !� ��B�!!�) �" $�< ("� 
(�",��=� �< q&&�%��+!"� �"$��+%� + %���%�.

� ��`��/���� ��'�"!��/!"*" ��`��!� (�"�`+"�!�< "��*"!�%��"���"+, 
%"�"��� ="*�� ",�����/ ���#B�!!"� (" $��+!�!�j $ $�E�$�+�jE�=� �!�-
�"*�=� $("$",!"$�/j (�"!�%��/ + %���%�, + ��!!"� ��,"�� ,��� $�!��`��"-
+�!� !"+�� (�"�`+"�!�� "��*"��`"%$���,"!�%��"���"+ $ N-(1-��%�!$��/-
&"!��)-&"$&"��=��!�=� *��((�=� +" +$�< =��!�%��"���!�< ("�"��!�-
)<. ���*"!�%��"����, $"�����E�� N-(1-,���!$��/&"!��)-&"$&"��=��!�� 
(,�`��&"$&"��=��!��) � N-(1-*�%$�!$��/&"!��)-&"$&"��=��!�� (*�`��-
&"$&"��=��!��) *��((�, ,��� ("��#�!� (���= �+�"=���`��"+�!!"*" �+��-
�"&�`!"*" $�!��`� $ ("="E/j ���%'�� ������!*��� =���� �==",���`"-
+�!!�= !� ("��=��!"= !"$����� &"$&�����q&��"= � $""�+��$�+�jE�= 
$��/&"!���`��"=, "#�E�!� $ �$("�/`"+�!��= =��"�"+ ",��E�!!"-&�`"-
+"� +�$"%"q&&�%��+!"� ���%"$�!"� <�"=��"*��&�� � *��/-q��%��"&"��`� 
� "<���%����`"+�!� $ ("="E/j =�$$-$(�%��"=�����.

�("$",!"$�/ ="��&�'��"+�!!�< "��*"!�%��"���"+ (�"!�%��/ + %���-
%� #��"+�%� ,��� �$$���"+�!� $ ("="E/j %"!&"%��/!"� ��`��!"� &��"-
��$'�!�!"� =�%�"$%"(�� !� %���%�< ��%� ="�"#!"� ����`� MDA MB 231. 
���" ("%�`�!", #�" "��*"!�%��"����, ̀ �=�E�!!�� ,�`��-&"$&"��=��!�=� 
� *�`��&"$&"��=��!�=� *��((�=�, ",����j� ���#B�!!"� (�"!�%�jE�� 
$("$",!"$�/j + %���%� ��!�� MDA MB 231 + "�$��$�+�� ���!$&�%'�"!!"-
*" �*�!�� %�% (" $��+!�!�j $ !�="��&�'��"+�!!�=� "��*"!�%��"����=�, 
��% � "��*"!�%��"����=� $ ���*�=� ="��&�%�'�)=�.

���#!�� ��%"+"�����/ — %�!�. ,�"�. !��% �.:;. ���",�!"+
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�	 577.25

+����#���$�*" ������ ���$������������ #������ 
3 
� ���2������!��" '��� #������#� $��#� $*/�" � ���$� 

� ��� �����)��'�$ ��(���!��$ �������

�.:�. �E�!%"
�"+"$�,��$%�� *"$����$�+�!!�� �!�+��$����

�� $�*"�!)B!�� ��!/ "�!�= �` $�=�< ��$(�"$���!�!!�< ($�<�#�$%�< 
`�,"��+�!�� #��"+�%� )+�)��$) ��(��$$�). ��!� �` (��#�! ��`+���) ��!!"-
*" `�,"��+�!�) — <�"!�#�$%�� $"'���/!�� $���$$. 

���" ("%�`�!", #�" <�"!�#�$%�� $"'���/!�� $���$$ (��+"��� % �`=�-
!�!�j q%$(��$$�� ,"�/B"*" %"��#�$�+� *�!"+ + (��&�"!���/!"� %"�� *"-
�"+!"*" ="`*� =�B��, (��#�= ��"+�!/ q%$(��$$�� !�<"���$) + `�+�$�="-
$�� "� ������/!"$�� $���$$�. ����� *�!"+, �`=�!�+B�< $+"j q%$(��$$�j, 
,��� !����!� ��, #�" %"����j� &��=�!�� =������"+�!�) *�$�"!� �. ?�" 
("`+"�)�� (���("�"���/ +��)!�� q(�*�!���#�$%�< &�%�"�"+ !� ��*��)-
�"�!�� �#�$�%� *�!"+, �#�$�+�jE�< + &"�=��"+�!�� ���%'�� !� $���$$. 
G��/j ��!!"� ��,"�� )+�)��$) +�)+��!�� q(�*�!���#�$%�< ="��&�%�'�� 
+ (��&�"!���/!"� %"�� *"�"+!"*" ="`*� =�B��, $+)`�!!�< $ &"�=��"+�!�-
�= �$�"�#�+"*" ��(��$$�+!"*" $"$�")!�).

�) &"�=��"+�!�) ��(��$$�+!"-("�",!"*" ("+���!�) � ��+"�!�< ,��� 
�$("�/`"+�!� ="���/ <�"!�#�$%"*" $"'���/!"*" $���$$�. ���/ ��!!"� ="��-
�� `�%�j#���$) + (��",����!�� "(��� $"'���/!�< ("����!�� + ��`��/���� 
�*��$$�+!�< +`��="���$�+�� $" $�"�"!� (���!���. ��=� ,��� $&"�=��"-
+�!� *��((� S30 ($ "(��"= ("����!�� + ��#�!�� 30 �!��) � S10 ($ "(��"= 
("����!�� + ��#�!�� 10 �!��). �� ",��`'�< (��&�"!���/!"� %"�� *"�"+!"*" 
="`*� =�B�� ,��� (�"+���!� �==�!"(��'�(���'�) <�"=���!�. � %�#�$�+� 
q(�*�!���#�$%"*" =��%��� ,��" +�,��!" ���=������"+�!�� *�$�"!� �3 (" 
#��+���"=� ��`�!� (H3K4Me3). ��`��/���� $�%+�!��"+�!�) ��="!$�����j� 
�`=�!�!�� (�����!� ��$(������!�) H3K4Me3 + `�+�$�="$�� "� ������/!"-
$�� $���$$�, (�� q�"= q�� �`=�!�!�) !� +$�*�� %"�������j� $ �`=�!�!��= 
q%$(��$$�� *�!"+. 

���#!�� ��%"+"�����/ — %�!�. ,�"�. !��% �.:;. �"!���/
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�	 577.113

���'&����*� $������$* ���������2��������#� 
� �����2����-���&(��&���#� ��"����� '����'�" ��&(���)�)��" �
�

�.:�. D"�"+
�"+"$�,��$%�� *"$����$�+�!!�� �!�+��$����, 

�!$����� <�=�#�$%"� ,�"�"*�� 
� &�!��=�!���/!"� =���'�!� �� ���, *. �"+"$�,��$%

?%`"*�!!�� !�%���!"+�� %�$�"�� $("$",!� �%��+��"+��/ �==�!!�j 
$�$��=� + `�+�$�="$�� "� �< $���%����, ("$���"+����/!"$�� � $("$",� 
(�"!�%!"+�!�) + "�*�!�`=. ���� ",!�����!� %"�"�%�) �+�'�("#�#!�) ��	, 
%"�"��) "%�`�+��� �!��(�"��&�����+!"� � �!���&��"!-�!��'���jE�� ���-
$�+�� in vitro, � ��%�� ("��+�)�� �"$� "(�<"�� � =���$��`��"+�!�� in vivo.

�) "(������!�) =�<�!�`="+ �!��(�"��&�����+!"*" ���$�+�) is��	 
=� $ ("="E/j sh��	-%"����jE�< ��!��+���$"+ ("��#��� %���"#!�� ��-
!�� KB-3-1 � A549 $" $��,��/!" +�%�j#�!!"� q%$(��$��� *�!"+, ("��!'�-
��/!" +"+��#�!!�< + $�*!���!* �'��	. ��`��/���� ("%�`���, #�" $���%��+-
!"� +�%�j#�!�� q%$(��$$�� PKR � RIG-I ,�"%����� �!��(�"��&�����+!�� 
q&&�%� is��	, �"*�� %�% IRF3, MDA5 � TLR3 !� +"+��#�!� + �!��(�"��-
&�����+!�j �%��+!"$�/ is��	. C�+�$�="$�/ q&&�%�� is��	 "� PKR ("�-
�+�������$) ��`��/����=�, ("��#�!!�=� $ �$("�/`"+�!��= $(�'�&�#�$%"*" 
�!*�,��"�� PKR, 2-�=�!"(���!�.

�����jE�= q��("= ,��" "(������!�� %���"%-q&&�%�"�"+ is��	. �!��-
+�����/!�� ��(� �==�!!�< %���"% ,��� +�����!� �` PBMC =��"�"= �=-
=�!"=�*!��!"� $"�,'��. �$$���"+�!�� �!���&��"!-�!��'���jE�� �%��+-
!"$�� is��	 + ��`!�< ��(�< �==�!!�< %���"% ("%�`��", #�" q&&�%�"�!�-
=� %���%�=�, "("$����jE�=� �==�!"$��=�����jE�j �%��+!"$�/ is��	, 
)+�)j�$) �!��*�!-(���$��+�)jE�� %���%� +�"���!!"*" � (��",����!!"*" 
�==�!�����, � �=�!!" ��!����!�� %���%� � ="!"'���.

�$$���"+�!�� ,��" ("������!" �"$$��$%�= !��#!�= &"!�"= (*��!� 
} 16-15-10105).

���#!�� ��%"+"�����/ — %�!�. ,�"�. !��% �.:�. 	�,��"+�
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�	 574.24

���(�����(�� ����� 2���� � $�)� ��(, 
���>������� � �����)�*� ��"���� #����� ���������'�

	.:�. D���!"+�
��,��$%�� &������/!�� �!�+��$����, *. 	��$!")�$%

;" $"$�")!�j ��="$&��!"*" +"`��<� *. 	��$!")�$% "�!"$��$) % #�$�� 
!��,"��� `�*�)`!�!!�< *"�"�"+ �"$$��. �!��"("*�!!�� �$�"#!�%�, ",�$(�-
#�+�jE�� "$!"+!"� ",��= +�,�"$"+ &�"��$��< $"���!�!�� + ��="$&��� !� 
������"��� 	��$!")�$%�, ",��`�j� (���(��)��) ��j=�!��+"� (�"=�B��!-
!"$��. �`+�$�!", #�" !� ��"+!� "�*�!�`=� ��&�'�� &�"�� (��+"��� % `!�#�-
���/!"=� �"$�� #�$�� `�,!�< `�,"��+�!��, � (�� �*" �`,��%� "�=�#���$) ��`-
+���� &�j"�"`�, !���B�!�� ��,"�� (�#�!� � $����#!"-$"$���$�"� $�$��=�. 

�"�����!�� �"!"+ &�"�� + +"�"(�"+"�!"� +"�� � ="#� ��', (�"��+�jE�< 
+ ��`��#!�< ���"!�< *"�"�� 	��$!")�$%�, "(�����)�� ("��!'�"=����#�$%�= 
=��"�"= $ �$("�/`"+�!��= &�"�$���%��+!"*" q��%��"��. � �$$���"+�!�� (��-
!)�" �#�$��� 20 ��!E�! + +"`��$�� "� 20 �" 30 ���, ��,"��jE�< � (�"��+�-
jE�< + ���"!� �%���=*"�"�%� (10 #��"+�%) � + ���"!� C���!"� �"E� (10 #�-
�"+�%) *"�"�� 	��$!")�$%�. �$� ��!E�!�, �#�$�+"+�+B�� + �$$���"+�!��, 
!� �=��� <�"!�#�$%�< `�,"��+�!��. �����$��#�$%�j ",��,"�%� ��`��/���"+ 
(�"+"���� !�(���=����#�$%�= =��"�"= $ ("="E/j %������) ��!!�-���!�.

;" ��!!�= ��� «	��$%"=» *"�"�� 	��$!")�$%� +"�"(�"+"�!�) +"�� 
!� &�"������$). ;�� $"("$��+��!�� ("��#�!!�< %"!'�!���'�� &�"�� 
(+ =*/�) + (��/�+"� +"�"(�"+"�!"� +"��, "�",��!!"� + ���"!� C���!"� 
�"E� (0,0587 ± 0,0007) � �%���=*"�"�%� (0,0574 ± 0,0004), $�E�$�+�!!�< 
��`��#�� !� +�)+��!". ;�� q�"= ;	 (" &�"����= ��) +"�!�< ",��%-
�"+ <"`)�$�+�!!"-(��/�+"*" � %��/���!"-,��"+"*" !�`!�#�!�) $"$��+�)�� 
0,75–1,5 =*/�. ��!�%" + ��`��/���� �$$���"+�!�) ="#� ��', (�"��+�jE�< 
+ ���"!� C���!"� �"E�, ,��" ",!�����!" �"$�"+��!"� ("+�B�!�� %"!-
'�!���'�� &�"���-�"!"+ — 3,21 (2,01; 4,01) (" $��+!�!�j $ *��(("� ��', 
(�"��+�jE�< + �%���=*"�"�%� — 0,67 (0,28; 1,06), (�� �:=:0,0002. �` ��-
�������!�< ��!!�< �`+�$�!", #�" !"�=��/!"� $"�����!�� &�"���"+ + ="#� 
$"$��+�)�� "%"�" 0,5 =*/%*. 

��%�= ",��`"=, ("��#�!!�� ��`��/���� ("`+"�)j� %"!$�����"+��/, #�" !� 
&"!� ("!���!!"� %"!'�!���'�� &�"�� (!��� *�*��!�#�$%"� !"�=�) + (��/�-
+"� +"�"(�"+"�!"� +"�� + �`�#�!!�< ���"!�< *. 	��$!")�$%� � ������� C���!"� 
�"E� (���"!�, ������"����/!" ��$("�"��!!"*" +,��`� ��j=�!��+"*" `�+"��) 
$"�����!�� �"!"+ &�"�� + ="#� +�B� &�`�"�"*�#�$%"� !"�=� + #����� ��`�. 

���#!�� ��%"+"�����/ — %�!�. ,�"�. !��%, �"'�!� ~.:�. �%"("+�
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�	 57.577.29

������ &����� $�
� #����, �������*� � �'�������!�*$ �������$, 
& '�*� � �������������" ���&(��������" �������$ 

��������!��" #���������" (
�0�G)

�.:�. D���+�!�
�"+"$�,��$%�� *"$����$�+�!!�� �!�+��$����, 

�!$����� '��"�"*�� � *�!���%� �� ���, *. �"+"$�,��$%

��(���"!�#�$%�) ,"��`!/ (��) B��"%" ��$(�"$���!�!� + $"+��=�!!"= 
",E�$�+�. �!� ="��� ,��/ (��#�!"� �!&��%�� =�"%����, �!$��/�� � $��-
��#!"� !��"$���"#!"$��. ��!�= �` &�%�"�"+ ��`+���) �� )+�)��$) <�"!�-
#�$%�� q="'�"!��/!�� $���$$. ��!�) %��$ $ !�$���$�+�!!"� �!��'��"+�!-
!"� $���$$"= ��������/!"� *�(���"!��� (�����) ,��� ("��#�!� + ��,"-
���"��� q+"�j'�"!!"� *�!���%� �G�� + ��`��/���� "�,"�� !� ("+�B�!!�j 
���%'�j $�$�"��#�$%"*" ��������/!"*" ��+��!�) (�) !� "$���� $���$$.

;"=�=" #�����< "$!"+!�< $�$��=, ��*�����jE�< � (��!�!-�!*�"��!-
`�!"+�), *�("����="-*�("&�`��!"-����!"%"���%��/!�), $�=(��"-����!��"-
+�) � ��*��)'�) +"�!"-$"��+"*" *"=�"$��`�), �$�/ �%�!�+��, + #�$�!"$��, (�-
��%��!!�� +�`"�������"� — "%$�� �`"��. ��!�� ,��� ("%�`�!� "���'����/-
!�) %"����)'�) ,�"�"$��(!"$�� "%$��� �`"�� + %�"+� � ��"+!) � � �����.

�� ,�"�"$��(!"$�/ "%$��� �`"�� "%�`�+��� +��)!�� � q%$(��$$�) *�!� 
enos, � �+���#�!�� %"!'�!���'�� �%��+!�< &"�= %�$�"�"�� (ROS), %"�"�"� 
+"`!�%��� (�� ��$,���!$� =���� �!��"%$���!�!�=� &��=�!��=� � &��-
=�!��=�, =���,"��`���jE�=� ROS. ���� ("%�`�!� $!���!�� �%��+!"$�� 
$�(��"%$��-��$=���`� + %�"+� � ("!���!!�) %"!'�!���'�) +"$$��!"+��!-
!"*" *������"!� + %�"+� �����. ���� ",!�����!� �"$�"+��!�� �`=�!�-
!�) ��"+!) =��	 *�!"+, $+)`�!!�< $ "%�$�����/!�= $���$$"=, + ="`*"+"= 
� %"�%"+"= +�E�$�+� ("#�% %��$ �����.

�� ="���� =�B�� $ ��&�'��"= `����< ��=&"'��"+ ("%�`�!� $!���!!�) 
���%'�) � !� ++���!�� �!*�"��!`�!� II (Ang II). ��%�= ",��`"=, (���("�"-
��!" �#�$��� ��=&"'��"+ + �����`�'�� q&&�%�"+ Ang II.

G��/j !�B�*" �$$���"+�!�) )+�)��$) �!���` ��"+!) =��	 *�!"+, $+)-
`�!!�< $ "%�$�����/!�= $���$$"=, � %��$ ��!�� �����. �,��%�"= �$$��-
�"+�!�) ,��� ���<=�$)#!�� *�(����!`�+!�� %��$� ����� � %��$� WAG 
+ %�#�$�+� !"�="��!`�+!"*" %"!��"�).

��=� ,��� ",!�����!� �`=�!�!�) ��"+!) =��	 �$$�����=�< *�!"+ 
+ �%�!)< %��$ �����, !� "$!"+�!�� %"�"��< ="�!" *"+"���/ ", �#�$��� 
"%�$�����/!"*" $���$$� + +"`!�%!"+�!�� $���$$-�!��'��"+�!!"� &"�=� ��.

���#!�� ��%"+"�����/ — �-� ,�"�. !��% �.:�. ���%��/ 
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�	 577.113.4

+��&)���� ���*� ����2����������*� ���������*� 
���#��&'�������� �� ���'(�� I��&���#��� 

�.:�. C�<�)=�!�
�"+"$�,��$%�� *"$����$�+�!!�� �!�+��$����

�!$����� <�=�#�$%"� ,�"�"*�� � &�!��=�!���/!"� =���'�!� �� ���, 
*. �"+"$�,��$%

� !�$�")E�� +��=) $�!��` ="��&�'��"+�!!�< "��*"!�%��"���"+ )+�)-
��$) $&��"� ("+�B�!!"� �$$���"+����/$%"� �%��+!"$��. ����(�+��#�$%"� 
���$�+�� ,"�/B�!$�+� �`+�$�!�< ="��&�'��"+�!!�< �!��"*"+ "��*"!�-
%��"���"+ "$!"+�!" !� �$("�/`"+�!�� �!��$=�$�"+"*" =�<�!�`=� — �!*�-
,��"+�!�� ���!$�)'�� `� $#�� +�$"%"$(�'�&�#!"*" $+)`�+�!�) $ %"=(��-
=�!���!�= �#�$�%"= ("$���"+����/!"$�� =��	 *�!�-=�B�!� $ ("$����-
jE�= ,�"%��"+�!��= ,�"$�!��`� $""�+��$�+�jE�*" ,��%�. ��",<"��=�j 
��) (��=�!�!�) in vivo ,�"�"*�#�$%�j �$�"�#�+"$�/ �!��$=�$�"+�< "��-
*"!�%��"���"+ ="�!" ",�$(�#��/ (���= <�=�#�$%"� ="��&�%�'�� =��!�-
%��"���!"� &"$&��!"� *��((�.

� !�B�� ��,"���"��� +����$) �$$���"+�!�) (" �$("�/`"+�!�j ���%'�� 
������!*��� — +`��="���$�+�) �`��"+ $ &"$&�����q&���=� — ��) &�!%-
'�"!���`�'�� =��!�%��"���!"*" ("�"��!�) + "��*"!�%��"���� + (�"'�$$� 
�+�"=���`��"+�!!"*" �+���"&�`!"*" $�!��`�. ;��"�����!"� `���#�� + ��=-
%�< q�"*" ("�<"�� )+�)��$) '���!�(��+��!!�� ("�$% !"+�< (�"�`+"�!�< 
"��*"!�%��"���"+, $("$",!�< q&&�%��+!" (�"!�%��/ + %���%�.

;"��&�"���"+�!!�� $"���!�!�) <���%����`�j�$) !�",�#!�=� $+"�-
$�+�=�, %"�"��� $("$",$�+�j� �< B��"%"=� (��=�!�!�j + (�"=�B��!!"-
$�� � !��#!�< �$$���"+�!�)<. � ��!!"= (�"�%�� ,��� +(��+�� ("��#�!� 
(�"�`+"�!�� "��*"��`"%$���,"!�%��"���"+, $"�����E�� N-((��&�"�-1-"%-
��!$��/&"!��)-&"$&"��=��!�j � N-(2,2,2-���&�"�q��!$��/&"!��)-&"$&"-
��=��!�j =��!�%��"���!�� *��((�. ���" ("%�`�!", #�" $�!��`��"+�!!�� 
$"���!�!�) ="*�� ",��`"+�+��/ �$�"�#�+�� %"=(��=�!���!�� %"=(��%$� 
%�% $ �	, ��% � $ ��	.

���#!�� ��%"+"�����/ — %�!�. <�=. !��% �.:�. ��$��/�+�
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�	 577.218 + 577.152.0

������ �����$* 8'�(�������" ������(�� ��������" �
� � '���'�� 
#���#� ��$��'��� (Heterochephalus glaber)

�.:;. C�=��"+�
�"+"$�,��$%�� *"$����$�+�!!�� �!�+��$����, 

�!$����� <�=�#�$%"� ,�"�"*�� � &�!��=�!���/!"� =���'�!� �� ���, *. 
�"+"$�,��$%

�"��� `�=��%"( (Hgl) )+�)��$) �!����$!�= ",��%�"= ��) �$$���"+�!�) 
��(���'�� �	, ("$%"�/%� "! ",������ $�="� +�$"%"� (�"�"������/!"$�/j 
��`!� $���� *��`�!"+ ,�` +�����!!�< (��`!�%"+ $����!�) � !� $%�"!�! % ��-
%"+�= `�,"��+�!�)=. ��!"� �` "$!"+!�< (��#�! $����!�) � "!%"���!$&"�-
=�'�� )+�)j�$) ("+�����!�) �	 � =���'��. � %���%�< ��+�< "�*�!�`="+ 
'��"$�!"$�/ *�!"=� ("������+���$) $ ("="E/j ��(���'�� �	, ("q�"=� q&-
&�%��+!"$�/ q��< (�"'�$$"+ ="��� "%�`�+��/ `!�#����/!"� +��)!�� !� (�"-
�"������/!"$�/ ��`!�. ?%$'�`�"!!�) ��(���'�) "$!"+�!�� (BER) — "��! 
�` "$!"+!�< (���� ��(���'�� �	 — !�(��+��!� !� �����!�� �` �	 ("+��-
���!!�< "$!"+�!��, %"�"�"� +%�j#��� +���`�!�� "$!"+�!�� �` '�(�, ��$E�-
(��!�� $�<��"&"$&��!"*" "$�"+�, ��$�!��` �	 � ��*��"+�!�� ��`��+� '�(�. 

� ��!!"� ��,"�� =��"�"= ;G� + ����/!"= +��=�!� (�"+���! $��+!����/-
!�� �!���` ��"+!�� =��	, %"����jE�< �)� ,��%"+ BER: PARP1, PARP2, 
APE1, XRCC1, Lig3 � Pol� + %���%�< Hgl � �"="+"� =�B� (Mmu). �) ("-
+�����!�) �	 %���%� ",��#��� ��/���&�"���"+�= (�A) $+��"= � `���= 
%��/��+��"+��� �< + ��#�!�� "�!"*", ���<, ��+)�� ��� �+��'��� #�����< #�-
$"+. � %���%�< ��+�< "�*�!�`="+ �A-�`��#�!��, + #�$�!"$��, �!��'����� 
"%�$�����/!�� ("+�����!�) "$!"+�!�� �	, %"�"��� ��(�����j�$) $�$��-
="� BER. � ","�< ��(�< %���"% �`=�!�!�� ��"+!�� $""�+��$�+�jE�< =��	 
(�� �< %��/��+��"+�!�� ("$�� �A-",��#�!�) !� (��+�B��" �+�< ��`.

;�� ("="E� &�!%'�"!��/!�< ��$�"+ $ �$("�/`"+�!��= + %�#�$�+� $�,-
$����� �	-��(��%$"+ $ "��!"#!�=� � %��$����`"+�!!�=� ("+�����!�)-
=� ,��� "(������!� �%��+!"$�/ �#�$�+�jE�< !� %�j#�+�< $����)< BER 
&��=�!�"+ + q%$���%��< %���"% Hgl � Mmu, !� ",��,"��!!�< �	-("+��-
���jE�=� �*�!��=�. ��-q!�"!�%���`!�) � ���'��-�	-*��%"`���`!�) 
�%��+!"$�� `�+�$��� "� ��(� $�,$����� � !�`!�#����/!" "���#���$/ + q%$-
���%��< %���"% Hgl � Mmu. �%"�"$�/ ���%'�� ("��-�A-��,"`����"+�!�) 
("��! �` %�j#�+�< ��*��)�"�!�< =�<�!�`="+ BER) + q%$���%��< %���"% Hgl 
+ 4,5–5 ��` +�B�, #�= + q%$���%��< %���"% Mmu.

��,"�� +�("�!�!� (�� ("�����%� ��A, (�"�%� 14-24-00038. 

���#!�� ��%"+"�����/ — %�!�. <�=. !��% �.:�. 	���`"+
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�	 577.2

��&)���� ���%�������" ���(���� �&��2�#�� ��� �� ���&'(�� 
� ��#�%�������� � ��)��� ���>�����$���� ��������� '�*� OXYS 

�.:�. C"�"��!%"+�, �.:�. �j=�!'�+
�"+"$�,��$%�� *"$����$�+�!!�� �!�+��$����, 

�!$����� '��"�"*�� � *�!���%� �� ���, *. �"+"$�,��$% 

���"&�*�) — q�" =!"*"q��(!�� (�"'�$$ �"$��+%� + ��`"$"=� ��) ("-
$����jE�� ��*����'�� '��"(��`=���#�$%"*" =��������, *��+!�� =�<�!�`= 
��*����'�� �"�*"��+�E�< ,��%"+ � ���!$�+�!!�� — ��*����'�� "�*�!���. 
?�"� (�"'�$$ �#�$�+��� + $"<��!�!�� %���"#!"*" *"=�"$��`�, �����!�� ("-
+�����!!�< ,��%"+ � "�*�!��� � !�",<"��= ��) ("������!�) =���,"��`=� 
%���%� + �$�"+�)< ��&�'��� q!��*�� � (������/!�< +�E�$�+. � +"`��$�"= 
�!��!$�+!"$�/ ���"&�*�� $!�����$). �`+�$�!", #�" (��"*�!�` =!"*�< $+)-
`�!!�< $" $����!��= `�,"��+�!��, + �"= #�$�� !���"��*�!�����+!�<, $+)-
`�! $ !���B�!��= ���"&�*��, "�!�%" =�<�!�`=� q��< !���B�!�� �`�#�!� 
!��"$���"#!". ��$�")E�) ��,"�� !�(��+��!� !� �$$���"+�!�� +%���� �`=�-
!�!�� ���"&�*�� + ��!!�� ��`+���� +"`��$�-`�+�$�=�< `�,"��+�!�� � %��$ 
OXYS — �!�%��/!"� ="���� (�����+��=�!!"*" $����!�). G��/ �$$���"+�-
!�) — �`�#�!�� "$",�!!"$��� (�"'�$$� ���"&�*�� (�� �� �!��%'�� � �!*�-
,��"+�!�� + (�#�!� %��$ OXYS.

��,"�� +�("�!�!� !� %��$�<-$�='�< OXYS � ��$��� (%"!��"�/) 
+ +"`��$�� #�����< =�$)'�+ (n:=:60). �) �!��%'�� ���"&�*�� (��=�!)�"$/ 
48-#�$"+"� *"�"��!��, � ��) �!*�,��"+�!�) — �!��%'�� <�"�"<�!�. �"���-
��!�� ,��%"+-=��%��"+ ���"&�*�� (ATG7, p62 � LC3) "'�!�+��� =��"��=� 
��$���!-,�"� �!���`� � �==�!"*�$�"<�=��, ",��`"+�!�� ���"&�*"$"= — 
$ ("="E/j q��%��"!!"� =�%�"$%"(�� (G	; =�%�"$%"(�#�$%"*" �!���`� 
,�"�"*�#�$%�< ",��%�"+ �� ���).

;"%�`�!", #�" ++���!�� <�"�"<�!� $!����" =�$$� (�#�!� %��$ ",��< ��-
!��, =�$$� ���� — �"�/%" � %��$ OXYS. �+���!�� <�"�"<�!� !� &"!� *"�"-
��!�) `�=���)�" $!���!�� =�$$� ���� � %��$ ��$���, !" !� � %��$ OXYS. 
���"�"= $�%+�!��"+�!�) (" ��!*��� ,��" ("��+�����!" !���#�� + *�!"=� 
%��$ OXYS !�$�!"!�=�#!"� "�!"!�%��"���!"� `�=�!� + *�!� Pik3c2b, 
(�"��%� %"�"�"*" �#�$�+��� + ��*��)'�� ���"&�*��. ;" !�B�= (���+���-
���/!�= ��!!�=, + (�#�!� %��$ OXYS �%��+!"$�/ ���"&�*�� $!���!� ��� 
+ ="�"�"= +"`��$��.

���#!�� ��%"+"�����/ — %�!�. ,�"�. !��% �.:�. 	"��+!�%"+�
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�	 577.218

���! �����*� ��(������� AR � ER � ��#&��(�� 8'�������� $�'���
�

T.:C. 	���!�!�, �.:�. 	"!"!#�%
�"+"$�,��$%�� *"$����$�+�!!�� �!�+��$����, 

�!$����� ="��%��)�!"� ,�"�"*�� � ,�"&�`�%� �� ���, *. �"+"$�,��$%

�`=�!�!�� q%$(��$$�� =�%�"��	, +��!�< ��*��)�"�"+ q%$(��$$�� 
*�!"+, ="��� (�"�$<"���/ + ��`��/���� +"`���$�+�) %$�!",�"��%"+, #�$�/ 
%"�"��< (���$��+��!� q!�"%��!!�=� ��`��B����)=�. ��%, �!$�%��'�� 
��<�"���&�!�����<�"�q��! (�), �%��+!"� �$("�/`"+�!�� %"�"�"*" 
+ (�"B�"= (��+��" % =��"+"=� `�*�)`!�!�j ��!!�= $"���!�!��=, ",����-
�� q$��"*�!!�=� � �!���!��"*�!!�=� $+"�$�+�=�. ����B�!�� q%$(��$$�� 
*�!"+, !�<"�)E�<$) ("� %"!��"��= q$��"*�!"+"*" � �!��"*�!"+"*" ��'�(�"-
�"+ (ER � AR), + %"!�#!"= ��"*� ="��� (��+"���/ % !���B�!�j ��*��)'�� 
%���"#!"*" '�%��, #�" *"+"��� " +"`="�!"� �"�� � + �+���#�!�� ��$%� 
�!�'��'�� *"�="!"`�+�$�="� "(�<"��, %"�"��), $���� (�"#�*", $"(�"+"-
�����$) !���B�!��= q%$(��$$�� =�%�"��	. G��/j ��,"�� )+�)��$) �$$��-
�"+�!�� q%$(��$$�� =�%�"��	, ("��!'���/!" ��*������=�< ��'�(�"��=� 
AR � ER, + %��/����< %���"% #��"+�%�, ",��,"��!!�< �, � + ",��`'�< ��%� 
="�"#!"� ����`�.

� (��+�#!�< %��/����< !"�=��/!�< � ���!$&"�=��"+�!!�< %���"% q!-
�"=����) #��"+�%�, ",��,"��!!�< �, ,�� �`=���! ��"+�!/ =�%�"��	 
(miR), (�"="�"�� %"�"��< $"������� $���� $+)`�+�!�) AR ��� ER. ��-
)+��!" �"$�"+��!"� �+���#�!�� q%$(��$$�� miR-190b, -27a, -23a, -24 + !"�-
=��/!�< %���%�< ("� ���$�+��= �. � `�"%�#�$�+�!!�< %���%�< ��"+�!/ 
ER- � AR-��*������=�< miR-27a, -23a, -24 $!����$), #�" +��")�!" $+)`�!" 
$ !���B�!!"� �%��+!"$�/j ER � �!���!��"*�!!�=� $+"�$�+�=� �. ;"%�-
`�!" �`=�!�!�� ("� ���$�+��= � ��"+!) =��	 *�!"+-=�B�!�� +�)+��!-
!�< =�%�"��	 — Apaf1 � Htra3. ��"+�!/ �$$�����=�< =�%�"��	 ��%�� 
,�� �`=���! + ",��`'�< `�"%�#�$�+�!!�< "(�<"��� ="�"#!"� ����`�. ;�� 
�j=�!��/!�< ��(�< "(�<"�� +�)+��!" �+���#�!�� q%$(��$$�� miR-190b 
+ $�=/-��+)�/ ��`. ��"+�!/ miR-24, -27a, -23a �+���#�+��$) �"�/%" + ",��`-
'�< �j=�!��/!"*" ��%� ��(� �, + $��#�� ��(� � ��"+�!/ ��!!�< =�%�"��	, 
� ��%�� AR-��*������="� miR-190a $!����$).

��%�= ",��`"=, !���B�!�� q%$(��$$�� =�%�"��	 ="��� (�"�$<"���/ 
+ ��`��/���� �`=�!�!�) �%��+!"$�� )���!�< ��'�(�"�"+ ER � AR ("� ���-
$�+��= %$�!",�"��%"+, + #�$�!"$��, �.

���#!�� ��%"+"�����/ — �-� ,�"�. !��%, (�"&. �.:A. ���)�+�
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�	 577.151

	���������� '�������* ���&��#�%�������� �(���������8������* 
'�����(���$ � #�&%*$ 8'����'��$ '�����#� ���(�

�.:�. 	�(��!
�"+"$�,��$%�� *"$����$�+�!!�� �!�+��$����, 

�!$����� ="��%��)�!"� ,�"�"*�� � ,�"&�`�%� �� ���, *. �"+"$�,��$%

��E�$�+��� ,"�/B"� %"��#�$�+" $"'���/!" `!�#�=�< `�,"��+�!�� (,"-
��`!/ ��/'*��=���, =�"(���), *���%"=�), %"�"��� $+)`�!� $ !���B�!��= �%-
��+!"$�� �'����<"��!q$����`� (�>?), ("q�"=� (���� $"+��=�!!"� &��=�-
%"�"*��� $�"�� `���#� ("�$%� +�E�$�+, $ ("="E/j %"�"��< ="�!" �!*�,�-
�"+��/ �>?. ��E�$�+�j� +�E�$�+�, $("$",!�� ",����=" ��� !�",����=" 
�!*�,��"+��/ q�"� &��=�!�. �!*�,��"�� ",����="*" ��(� ���$�+�) B��"%" 
�$("�/`�j�$) + %�#�$�+� ��%��$�+�!!�< $���$�+. �%����/!"$�/ !�B�� ��,"-
�� + �"=, #�" <"�) � $�E�$�+�j� ��%��$�+�, $("$",!�� �!*�,��"+��/ �>? 
(*���!��=�!, (�"`���!), ("�$% !"+�< =��"�"%$�#!�< �!*�,��"�"+ ��!!"*" 
&��=�!�� !�",<"��= ��) ,"��� �$(�B!"*" ��#�!�) `�,"��+�!��.

G��/j !�B�� ��,"�� ,��" �$$���"+�!�� ("��!'���/!�< �!*�,��"�"+ 
�>?, ��%�< %�% %�($��'�!, � +�E�$�+, +<"�)E�< + $"$��+ *��,"*" q%$���%�� 
%��$!"*" (��'�. �� "(�������� %"!$��!�� ("���!*�,��"+�!�) %�($��'�!� 
��) �"#!"� "'�!%� �*" ���$�+�) + "�!"B�!�� �%��+!"$�� �>?.

� %�#�$�+� ="���� �$("�/`"+���$/ �>? q��%���#�$%"*" �*�) (��( V-S). 
� ��!!"� ��,"�� =� �$("�/`"+��� #����� ��`!�� %"!'�!���'�� %�($��'�!� 
� q%$���%�� (��'�. �) ���#B�!�) ��$�+"��="$�� %�($��'�!� =� ="��&�-
'��"+��� $��!����!��, ��) "(������!�) �%��+!"$�� �>?, (�"�"%"� ?��-
=�!�, �",�+�+ + ���%'�"!!�� ,�&��� q���"+�� $(���. � %�#�$�+� %"!��"�) 
,�� �$("�/`"+�! &��=�%"(��!�� (��(���� *���!��=�!, +(��+�� +�����!-
!�� �` Galanthus woronowii.

� ��`��/���� ��,"�� ,��� "'�!�!� �%��+!"$�/ �>? + ��$�+"��< $(���� 
��`!"� %"!'�!���'��; ,��� "'�!�!� %"!$��!�� ("���!*�,��"-+�!�) %�($��-
'�!"= �>?, #�" ("`+"�)�� ��$$=����+��/ %�($��'�! %�% (��$(�%��+!�j 
="��%��� ��) ���/!��B�� ="��&�%�'�� $ '��/j ("��#�!�) (��(����"+ 
$ ,"��� +�����!!"� ����(�+��#�$%"� �%��+!"$�/j.

���#!�� ��%"+"�����/ — %�!�. ,�"�. !��% �.:. �+�!"+
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�	 616.155.392

������ #�����)��'�� ����$��2��$�� � #��� ��� & ����" � ����*$ 
��$2�%�����*$ ��"'���$ �� ���������� ���������'�#� '���

�.:�. 	��!jB%�, �.:�. ���<����!"+�
��,��$%�� &������/!�� �!�+��$����, *. 	��$!")�$% 

�`+�$�!", #�" � ����� $ "$���= ��=&",��$�!�= ���%"`"= (���) (�� 
<�=�"����(�� *�!���#�$%� ",�$�"+��!!�) !��"$���"#!"$�/ �%��+!"$�� 
&��=�!�� ��"(���!-S-=�������!$&���`� (TPMT) ="��� +�`�+��/ *�=��"-
�"%$�#�$%�� "$�"�!�!�) (���%"(�!�j, ��"=,"'��"(�!�j, �!�=�j).

G��/j !�$�")E�� ��,"�� )+��"$/ +�)+��!�� ("��="�&�`="+ + *�!� 
TPMT � ����� $ ��� !� ������"��� 	��$!")�$%"*" %��).

� �!���` #�$�"�� +$���#��="$�� ("��="�&�`="+ *�!� ���� +%�j#�! 
51 ��,�!"% $ ("��+�����!!�= ���*!"`"= ���. ��)+��!�� ("��="�&!�< 
������� TPMT*2, TPMT*3A � TPMT*3 (�"+"���� $ �$("�/`"+�!��= !�,"�� 
���*�!�"+ «�=(����!$® ;��"$%��!» «A��=� — $%��! — 2,».

����� 51 ��,�!%�, ",$���"+�!!"*" !� !���#�� *�!���#�$%�< ("��="�-
&�`="+ ����, B�$�/ �=��� ("��="�&!�� ������ *�!� TPMT (��,�.), #�" 
$""�+��$�+��� #�$�"�� +$���#��="$�� + �+�"(��$%"� ("(��)'��. �` !�< #�-
���� (�'��!�� �=�j� ("��="�&�`=� ����*3� � ����*3� � �+� (�'��!-
�� — �"�/%" ("��="�&�`= ����*3�. 

������ $&��(�" ��� & ����" � 	BB �� ���������� ���������'�#� '���
��!"��( ���� 	"��#�$�+" (�'��!�"+, n:=:51 (%)
�"="`�*"�!�� «��%��» ��( 45 (88,2:%)
����!�!�� *����"`�*"�!�� ��( ����*2, 
����*3� � ����*3�

6 (11,8:%) �` !�<: ����*2 — 0 (0:%); 
����*3� — 4 (66,7:%); ����*3� — 6 (100:%)

	�"=� �"*", � 12 (�'��!�"+, +%�j#�!!�< + �!���` !� !���#�� ("��="�-
&�`="+ ����, �=���$/ ���!$�"%�'��, �$$"'���"+�!!�� $ ��� � ",!���-
��!!�� !�=� ��!�� (�� (�"+���!�� �!���`� !� !���#�� ���!$�"%�'�� $ ("-
="E/j ,�"�"*�#�$%�< =�%�"#�("+ [1]. � (�"+���!!�< �$$���"+�!�)< ��-
("+"� �.:�. ,��� "(�$�!� %"����)'�) =���� ("��="�&�`="= + *�!� ���� 
� ���!$�"%�'��� t(12;21) ETV6/RUNX1. �` 12 ",$���"+�!!�< !�=� (�'��!-
�"+ � ���< (25:%) ,��� ",!�����!� ("��="�&!�� ������ *�!� ����: � �+�< 
(�'��!�"+ $ t(12;21) ETV6/RUNX1 � � "�!"*" $ t(4;11) TCF3/PBX1. ;�"*!"-
$��#�$%"� `!�#�!�� ��%�< $��#��+ + ���������� !� "(�$�!", #�" )+�)��$) 
��="� ���/!��B�*" �$$���"+�!�).

________________________
1. �������� �.��., ������� 
.�
., ����������� �.��. � ��. // 	��!�-

#�$%�) ��,"���"�!�) ���*!"$��%�. 2016.

���#!�� ��%"+"�����/ — %�!�. ,�"�. !��% �.:�. ��,,"��!�
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�	 577.29

+�������!�*� '&�!�&�* '����' ��'� $���)��" >����* 
'�' $����� ��� �����%��'� ���������&�����*� ��������

�.:�. 	��(�B�!�, �.:�. ��B���+�
�"+"$�,��$%�� *"$����$�+�!!�� �!�+��$����, 

�!$����� <�=�#�$%"� ,�"�"*�� 
� &�!��=�!���/!"� =���'�!� �� ���, *. �"+"$�,��$%

�) �$$���"+�!�) ��%�< $�"�!�< )+��!��, %�% "!%"�"*�#�$%�� `�,"��-
+�!�), !��!� q%$(���=�!���/!�� ="����, + �"� ��� �!"� $��(�!� �(�"-
E�jE�� �`�#�!�� (�"'�$$�. ;��+�#!�� %��/���� %���"%, ("��#�!!�� �` 
"(������!!�< �%�!�� — q�" ="���/!�� $�$��=� ��) �`�#�!�) %�!'��"*�!�-
`�, (�"��&���'��, %���"#!"� *�,���, =�<�!�`="+ ��`+���) ��%��$�+�!!"� 
�$�"�#�+"$��, � ��%�� "�+��"+ %���"% "(�<"�� !� ���$�+�� ��%��$�+�!!�< 
(��(����"+. 	�% (��+��", (��+�#!�� %��/���� �` !"�=��/!�< � ���!$&"�-
=��"+�!!�< �%�!�� $("$",!� ("������+��/ #�$�/ &�!"��(�#�$%�< (��-
`!�%"+ �"�����/$%"� �%�!�. � !�$�")E�� +��=) "�!�= �` (��$(�%��+!�< 
("�<"�"+ )+�)��$) (��$"!���`�'�) ��#�!�) "!%"�"*�#�$%�< `�,"��+�!��, 
%"*�� $<�=� ��#�!�) !�`!�#���$) �$<"�) �` ="��%��)�!"� <���%����$��%� 
"(�<"�� %"!%���!"*" (�'��!�� — q%$(��$$�� "(������!!�< &��=�!�"+, ��-
'�(�"�"+ *"�="!"+ � ,��%"+�< &�%�"�"+. �����`�'�) ��%"*" ("�<"�� ("`+"-
��� "(��=�`��"+��/ ��#�!�� (�'��!�� !��,"��� ���$�+�!!�= (��(����"= 
(��� �< %"=,�!�'���), % %"�"�"=� %���%� "(�<"�� (�")+�)j� !��,"�/B�j 
#�+$�+����/!"$�/. ��`��/���"= ��%"*" ("�<"�� ="*�� ,��/ ("+�B�!�� q&-
&�%��+!"$�� ��#�!�) � �$���!�!�� `!�#����/!�< �"%$�#�$%�< q&&�%�"+ "� 
<�=�"����(��.

;"��#�!� � ="�&"�"*�#�$%� "<���%����`"+�!� ��+)�/ (��$"!��/!�< 
%��/��� %���"% ��%� ="�"#!"� ����`�, "'�!�!� q%$(��$$�) ��'�(�"�"+ $��-
�"��!�< *"�="!"+, ��"=���`� � =��%��� %���"#!"� (�"��&���'�� Ki-67. 
�) ���< %��/��� %���"% ("%�`�!� $("$",!"$�/ % ",��`"+�!�j "(�<"��� 
� �==�!"��&�'��!�< =�B��. �$$���"+�!� #�+$�+����/!"$�/ ("��#�!!�< 
%��/��� % <�=�"(��(�����= in vitro � in vivo.

��,"�� ("������!� *��!�"= ;A�� ��� !� 2013–2020 **. 
(VI.62.1.5,0309-2016-0003).

���#!�� ��%"+"�����/ — %�!�. ,�"�. !��% �.:�. 	"+��/
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�	 577.151.4

�&�'(�����!��� ���! %��'��*� ��������� �����&'�������*� 
����$��2��$�� #��� NEIL2 )�����'� � ������(�� �
�

C.:�. 	�<<��"+�, .:�. ;���"+�, �.:�. ���!
�"+"$�,��$%�� *"$����$�+�!!�� �!�+��$����, 

�!$����� <�=�#�$%"� ,�"�"*�� 
� &�!��=�!���/!"� =���'�!� �� ���, *. �"+"$�,��$%

��`��,"�%� =��"�"+ +�$"%"(�"�`+"�����/!"*" $�%+�!��"+�!�) � ,�"�!-
&"�=���#�$%�< ("�<"�"+ % �!���`� ��!!�< (��+��� % !�%"(��!�j "*�"=-
!"*" %"��#�$�+� �!&"�=�'�� ", "�!"!�%��"���!�< ("��="�&�`=�< (��;) 
*�!"+ + ("(��)'�� #��"+�%�, $+)`�!!�< $ ��$%"= ��`+���) "!%"�"*�#�$%�< 
`�,"��+�!��. ?�� ��!!�� ="*�� ,��/ ("��`!� ��) ���*!"$��%� � ����(�� 
�"�/%" (�� ("!�=�!�� &�!%'�� $""�+��$�+�jE�< ,��%"+�< +����!�"+ *�-
!"+ � =�<�!�`="+ ��`+���) `�,"��+�!��. 

���"% NEIL2 "�!"$��$) % *��((� &��=�!�"+, !�`�+��=�< �	-*��%"`���`�-
=�, �"�/ %"�"��< $"$�"�� + �����!�� �` �	 ("+�����!!�< "$!"+�!�� � �!�-
'��'�� (�"'�$$� ��(���'�� �	. NEIL2 "���#���$) "� ���*�< �	-*��%"`�-
��` $+"�� �!�%��/!"� $("$",!"$�/j ����)�/ ("+�����!�) �` �#�$�%"+ �	 
+ &"�=� «*��`%"+», �!���=�����"+ ���!$%��('�� � ��(��%�'��. �`+�$�!", #�" 
("��="�&�`=� *�!� NEIL2 �$$"'���"+�!� $ ("+�B�!!�= ��$%"= ��`+���) "!-
%"�"*�#�$%�< `�,"��+�!��, + �"= #�$�� "�!"*" �` $�=�< "(�$!�< — ��%� ��*-
%�<. ;"q�"=� �`�#�!�� $+"�$�+ ("��="�&!�< +����!�"+ ,��%� NEIL2 +�$/=� 
�%����/!" ��) (���$%�`�!�) ��$%� "!%"�"*�#�$%�< `�,"��+�!��. 

� ��!!"� ��,"�� ,�� "$�E�$�+��! ("�$% + ,�`� ��!!�< (" ��; *�!� 
NEIL2 � �!���` $""�+��$�+�jE�< ,��%"+�< ("$���"+����/!"$��� ,�"�!-
&"�=���#�$%�=� =��"��=�. � ��`��/���� ,��� +�,��!� �+� +����!�� ,��-
%� NEIL2(R103W) � NEIL2(P304T), + %"�"��< `�=�!� �=�!"%�$�"�� ="*-
�� ,��/ +��!� ��) (�"'�$$� %�����`� � $�,$����!"*" �`!�+�!�). ���"�"= 
$���-!�(��+��!!"*" =���*�!�`� ,��� ("��#�!� ��; *�!� � +�����!� $"-
"�+��$�+�jE�� ��%"=,�!�!�!�� ,��%� NEIL2(R103W) � NEIL2(P304T). 
��,$����!�) $(�'�&�#!"$�/ ("��="�&!�< +����!�"+ ,��� "<���%����`"+�-
!� + "�!"B�!�� $("$",!"$�� ����)�/ ��`��#!�� "%�$��!!�� "$!"+�!�) �` 
�+�'�("#�#!"� �	, "�!"'�("#�#!"� �	 � �	, $"�����E�� $���%���� 
��(� «*��`"%». �%��+!"$�/ ("��="�&!"*" +����!�� NEIL2(P304T) ,��� !� 
("�)�"% !��� (" $��+!�!�j $ �%��+!"$�/j $��!����!"*" ("��="�&!"*" +�-
���!�� NEIL2, #�" ("��+������� (���("�"��!�� " +��!"$�� ��!!"� `�=�!� 
��) (�"'�$$� �`!�+�!�) � $+)`�+�!�) �	.

���#!�� ��%"+"�����/ — %�!�. <�=. !��% �.:�. ���!
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�	 577.29

+��&)���� ����" '����' )�����'�, ��2�(���*� 
�� #���$ 8'�(�������" ������(�� ��������" � $��$��)-������(��, 

� �����!�������$ �����$* CRISPR/Cas9

.:�. 	�=
�"+"$�,��$%�� *"$����$�+�!!�� �!�+��$����, 

�!$����� <�=�#�$%"� ,�"�"*�� 
� &�!��=�!���/!"� =���'�!� �� ���, *. �"+"$�,��$%

� %���%� ("$�")!!" +"`!�%�j� ("+�����!�) �	, %"�"��� $��+)� ("� 
�*�"`� '��"$�!"$�/ *�!"=�. ��E�$�+��� !�$%"�/%" $�$��=, "�+��$�+�!!�< 
`� �$(��+��!�� ("+�����!��, $���� !�< — q%$'�`�"!!�) ��(���'�) "$!"+�-
!�� (BER) � =�$=��#-��(���'�) (MMR). � #�$�" *��+!�< �#�$�!�%"+ BER 
� #��"+�%� +<"�)� �(���!-�(���=���!"+�) (�;-) q!�"!�%���`� 1 (APEX1) 
� �	-("��=���`� � (POLB), � �`!�+�!�� !�(��+��/!" $(���!!�< "$!"+�-
!�� + $��#�� MMR �!�'����j� *����"��=��� $ ,��%"= MSH2. �) �$$��-
�"+�!�) �"�� q��< ,��%"+ (���(��!�=��� ("�<"�� (" $"`��!�j !"%���!�< 
%���"#!�< ��!�� � =�B�!�< ="�����. ��%�� ="���/!�� ",��%�� $�E�-
$�+�j� �"�/%" ��) MSH2, !" !� ��) APEX1 � POLB. 

G��/j !�B�*" �$$���"+�!�) ,��" ("��#�!�� ��!�� %���"% #��"+�-
%� 293FT, ��&�'��!�< (" *�!�= APEX1, MSH2 � POLB, $ �$("�/`"+�!��= 
��<!"�"*�� CRISPR/Cas9. � ("="E/j ,�"�!&"�=���#�$%"� (���&"�=� 
«benchling.com» ��) %���"*" *�!� ,��" ("�",��!" (" ��� $(��$��� !�(��+-
�)jE�< ��	 (sg��	). C���= ("$���"+����/!"$�� $(��$��"+ %�"!��"+��� 
+ +�%�"� ��) q%$(��$$�� + q�%���"��#�$%�< %���%�< !�%���`� Cas9, EGFP 
� sg��	 % '���+"=� *�!�. ;"��#�!!�� %"!$���%�� ���!$&�'��"+��� $ ("-
="E/j ��("&�%��=�!� 3000 + %���"#!�j ��!�j 293FT � (�"�`+"���� $"-
����"+%� GFP-("�"�����/!�< %���"%. ?&&�%��+!"$�/ ����$�'�� ,��%� 
Cas9 %���"� sg��	 "'�!�+��� =��"�"= TIDE, %"�"��� "$!"+�! !� ��!!�< 
$�%+�!��"+�!�) (" ��!*���. � ���/!��B�� ��,"�� �$("�/`"+��� !��,"��� 
�%��+!�� sg��	 % '���+�= *�!�= $ q&&�%��+!"$�/j 14,9:%, 39,2:% � 29,6:% 
��) *�!"+ APEX1, MSH2 � POLB $""�+��$�+�!!". �) $"`��!�) %���"#!�< 
��!�� 293FT, ��&�'��!�< (" *�!�= APEX1, MSH2 � POLB, ,��" ("��#�-
!" 36 $�,%�"!"+, ="��&�'��"+�!!�< (" POLB, 133 � 114 $�,%�"!"+ — (" 
APEX1 � MSH2. �%��!�!* %�"!"+ (�"�`+"���� $ ("="E/j �!���`� ���! 
��$���%'�"!!�< &��*=�!�"+. 

���#!�� ��%"+"�����/ — �-� ,�"�. !��%, (�"&. .:�. D��%"+
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�	 571.27

0������� NK-'����)�*� ����" )�����'� � ���*/���*$ 
(�����'��)��'�$ �����(����$ � �����!�������$ 

�����$* ����'��������� #���$� CRISPR/Cas9

�.:�. 	!)`�+�
�"+"$�,��$%�� *"$����$�+�!!�� �!�+��$����, 

�!$����� ="��%��)�!"� � %���"#!"� ,�"�"*�� �� ���, *. �"+"$�,��$%

�������/!�� %������ (����� NK-%���%�) — +��!��B�� %"=("!�!�� 
%���"#!"*" +�"���!!"*" �==�!�����. �$!"+!"� �< &�!%'��� )+�)��$) 
�!�#�"��!�� �!&�'��"+�!!�< +���$�=� � `�"%�#�$�+�!!"-���!$&"�=��"-
+�!!�< %���"%. �!!�) $("$",!"$�/ ������ NK-%���%� (��$(�%��+!�= ",�-
�%�"= ��) ��`��,"�%� !"+�< (�"��+""(�<"��+�< (��(����"+.

���!�= ��*��)�"�"= '��"�"%$�#�$%"� �%��+!"$�� NK-%���"% )+�)��-
$) '��"%�! IL-15, $+)`�+�!�� $ %"�"��= `�(�$%��� + !�< %�$%�� ���%'��, 
!�(��+��!!�< !� (�"��&���'�j, � ��%�� $�!��` '��"�"%$�#�$%�< �*�!�"+. 
� =�B�� ,��"% CIS )+�)��$) +��!�= ��*��)�"�"= (�"��+""(�<"��+"*" 
NK-%���"#!"*" "�+��� � + �*" "�$��$�+�� !�,�j����$) ,"��� +�����!!�) 
� (�"�"������/!�) IL-15 `�+�$�=�) �%��+�'�) NK-%���"%, � ��%�� ��`�-
$��!�!"$�/ ��+"�!�< % (")+��!�j =���$��`. ��%�= ",��`"=, ,�"%��� CIS 
="��� )+�)�/$) "$!"+"� ��) !"+�< $���$�+ (�"��+""(�<"��+"� ����(��.

G��/j ��!!"� ��,"�� )+�)��$) ("��#�!�� #��"+�#�$%�< NK-%���"#!�< 
��!�� $ +�$"%�= '��"�"%$�#�$%�= ("��!'���"= `� $#�� $"`��!�) ����'�� 
+ *�!� CISH(3p21.2), "�+��$�+�!!"*" `� (�"��%'�j ,��%� CIS. 

�) +�("�!�!�) ��,"�� ,��� +�,��!� �+� NK-%���"#!�� ��!�� — YT 
� NK-92. ����%���"+�!�� *�!"=� %���"% ��!�� YT � NK-92 "$�E�$�+�)�"$/ 
$ �$("�/`"+�!��= $�$��=� CRISPR/Cas9. �$("�/`�) %"��#�$�+�!!�� ;G�, 
,��" "�",��!" 50 %�!�����!�< %�"!"+ ��!�� YT � 15 %�"!"+ ��!�� NK-92. 
�< ="��%��)�!�� �!���` ("%�`��, #�" ��) +$�< �$$���"+�!!�< ="!"%�"!"+ 
��!�� NK-92, + %"�"�"�, %�% "%�`��"$/, �"%�$ CISH (���$��+��! ���=) %"-
(�)=�, "$����$) &�!%'�"!��/!�= %�% =�!�=�= "��! �����/ ("�$��$�+�� 
="��&�%�'�� ��� !�,"�/B�� ����'�� ,�` $�+�*� ��=%� $#���+�!�)), #�" 
="��� �%�`�+��/ !� �", #�" CISH )+�)��$) ��`!�!!" +��!�= ,��%"= ��) 
q�"� ��!�� %���"%. ;"�$% %�"!"+ ��!�� YT � NK-92 $ !"%���"= (" *�!� 
CISH (�"�"�����$) + !�$�")E�� +��=). ;"��#�!!�� ��!�� ,���� + ���/-
!��B�= (�"+���!� !� '��"�"%$�#!"$�/ � �$���!�� (�"��+""(�<"��+"� �%-
��+!"$��. ��%�= ",��`"=, CISH-!�*���+!�� NK-%���"#!�� ��!�� ("$����� 
="���/j ��) ��`��,"�%� �!�+��$��/!�< (�"��+"��%"+�< �*�!�"+.

���#!�� ��%"+"�����/ — %�!�. ,�"�. !��% �. �. �"�#�%"+
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�	 577.151.03

�����%��'� ��#�%������ �������-�
�-2��2���8������* 1 
�� ������ ����������*� �&'�������� � '�)����� ���������� 

��'��������*� ���������� ��� ���������'���" �������

�.:�. 	"=��"+�
�"+"$�,��$%�� *"$����$�+�!!�� �!�+��$����, 

�!$����� <�=�#�$%"� ,�"�"*�� 
� &�!��=�!���/!"� =���'�!� �� ���, *. �"+"$�,��$%

� !�$�")E�� +��=) ��) ��#�!�) ��'���+���jE�< � (��$�$����jE�< 
"(�<"��� + %��!�#�$%"� (��%��%� B��"%" (��=�!)j�$) (��(�����-�!*�,�-
�"�� &��=�!�� �"("�`"=���`� 1 (Top1) !� "$!"+� (���"�!"*" (�"��+""(�-
<"��+"*" $"���!�!�) %�=(�"��'�!� — �"("��%�!� � ���!"��%�!�. �!!�� 
(��(�����, ,�"%���) Top1, +�`�+�j� !�%"(��!�� + %���%� %"+���!�!�< %"=-
(��%$"+ Top1 $ 3�-%"!'"= �	, #�" ="��� (��+"���/ % *�,��� ��%"+"� %���-
%�. ��%�� ("+�����!�) in vivo ����)j�$) �$$�����=�= !�=� &��=�!�"= ��-
(���'�� �	 — ���"`��-�	-&"$&"��q$����`"� 1 (Tdp1), ��$E�(�)jE�= 
&"$&"��q&��!�j $+)`/ =���� "$���%"= Top1 � 3�-%"!'"= �	. ��%�= ",-
��`"=, Tdp1 (��()�$�+��� ���$�+�j �!*�,��"�"+ Top1 � $!����� ��= $�=�= 
q&&�%��+!"$�/ (�"��+"��%"+�< (��(����"+. ;"q�"=� ("�$% �!*�,��"�"+ 
Tdp1 (���$��+�)��$) (��$(�%��+!�= !�(��+��!��= �$$���"+�!�� + ",��$�� 
("�$%� ��%��$�+�!!�< (��(����"+, $("$",!�< �$����/ ����(�+��#�$%�� q&-
&�%� (�"�`+"�!�< %�=(�"��'�!� (�� ��#�!�� !�%"�"��< +��"+ ��%� �, %�% 
$���$�+��, $�E�$�+�!!" ("+�$��/ q&&�%��+!"$�/ <�=�"����(��.

� ��!!"� ��,"�� ,�� +�)+��! !"+�� %��$$ �!*�,��"�"+ &��=�!�� 
Tdp1 !� "$!"+� (���"�!�< $"���!�!�� — ��$�<����!�< !�%��"`��"+. ��� 
(�"+���! $%��!�!* 49 $"���!�!�� $ �$("�/`"+�!��= &��"��$'�!�!"*" =�-
�"�� + ����=� ����/!"*" +��=�!� !� �+�< ��(�< �	-$�,$����"+, ��`��,"-
��!!�< + !�B�� ��,"���"��� ,�""�*�!�#�$%"� <�=�� &��=�!�"+. ;"��-
#�!� (���=���� IC50 � %�!���#�$%�� (���=���� &��=�!����+!"� ���%'��, 
� ��%�� �`=���!� �!�`"��"(�) &��"��$'�!'��, #�" ("`+"���" "(�������/ 
��( �!*�,��"+�!�) ��) �$$�����=�< $"���!�!��.

� ("="E/j ���-��$�� (�"��="!$����"+�!� !�`%�) $",$�+�!!�) '�-
�"�"%$�#!"$�/ +�)+��!!�< �!*�,��"�"+ !� ��!�)< %���"% �549 � WI-38, 
� ��%�� �$���!�� '��"�"%$�#�$%"*" q&&�%�� �"("��%�!� !� "(�<"��+�< 
%���%�<, #�" *"+"��� " (��$(�%��+!"$�� �$$�����=�< $"���!�!�� ��) ���/-
!��B�� ��`��,"�%� !� �< "$!"+� $�!$�,���`��"�"+ % �`+�$�!�= (�"��+""-
(�<"��+�= (��(�����=.

��,"�� +�("�!�!� (�� &�!�!$"+"� ("�����%� *��!�� ��A 14-24-00038.

���#!�� ��%"+"������ — %�!�. <�=. !��% �.:�. ��<��+�, 
�-� <�=. !��%, (�"&, #�.-%"��. ��� �.:�. ��+��%
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�	 577.29 

<*������� ���%&������" '������#� %��������� � '�����, 
����*� � ����" � 
�����%���'�" �%�����

�.:�. 	��+"B��!�, �.:�. 	�`!�'"+, �.:~. 	����B"+
��G �� «��%�"�» �"$("���,!��`"��, ���, �. (. 	"�/'"+", 

�"+"$�,��$%�� *"$����$�+�!!�� �*���!�� �!�+��$����

�%$"�"+�� %��E�+"� ,"�����"` (�	�) "�!"$��$) % ",��*��!" ���!$=�$-
$�+!�= `�,"��+�!�)= $ (���"�!"� "#�*"+"$�/j. C�,"��+�!�� <���%����`�-
��$) (���=�E�$�+�!!�= ("����!��= %"��, !��+!"� $�$��=�, $���'�, "("�-
!"-�+�*����/!"*" �((����� � $%�"!!"$�/j % <�"!�#�$%"=� ��#�!�j.

G��/j ��!!"*" �$$���"+�!�) )+�)�"$/ +�)+��!�� � *�!"��(��"+�!�� 
+"`,�������� %��E�+"*" ,"�����"`� + %��E�<, $!)��< $ �j��� + �"+"$�-
,��$%"� ",��$��. 

�) �"$����!�) '��� ,��� ("$��+��!� $����jE�� `���#�: (�","("�*"-
�"+%� ("��#�!!"*" =��������; ����%'�) *�!���#�$%"*" =�������� ,"������ 
=��"�"= ;G�; *�!"��(��"+�!�� +�)+��!!�< �`"�)�"+; �!���` ("��#�!!�< 
��!!�<.

�$�*" + �$$���"+�!�� ,��" +`)�" 443 %��E�, %"�"��� ,��� $!)�� $ �j��� 
+ �"+"$�,��$%"� ",��$�� + 2015 *. + !�#��� %��E�+"*" $�`"!�. 	��E� ,��� 
(���$��+��!� �+�=) �"��=� Ixodes (274 (�",�) � Dermacentor (169 (�",). 

;G�-�!���`"= ,��" +�)+��!" !���#�� *�!���#�$%"*" =�������� ,"���-
��� + 52 (�",�<, ��%�= ",��`"=, ��"+�!/ �!&�'��"+�!!"$�� %��E�� $"$��-
+�� 11,7 ± 1,5:%. �$� %��E�, + %"�"��< +�)+��!� ,"������, (��!������� 
�"�� Ixodes. ;�� �`�#�!�� !�%��"���!"� ("$���"+����/!"$�� ,��" �$��-
!"+��!", #�" 45 (86,5 ± 4,7:%) �` !�< (��!������� Borrelia garinii, � 7 (13,5 ± 
4,7:%) Borrelia afzelii.

�$$���"+�!�� ("%�`��", #�" (���=�E�$�+�!!" (���!"$#�%�=� ,"������ 
)+�)j�$) %��E� �"�� Ixodes, ��% %�% + %��E�< �"�� Dermacentor �< ",!���-
��!" !� ,��". Borrelia garinii +$���#��$) + 6,4 ��`� #�E�, #�= Borrelia afzelii. 

���#!�� ��%"+"�����/ — %�!�. ,�"�. !��% �.:;. ��%�j%"+�
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�	 57.089+57.087+577

�����%��'� $�����'� ������� ���'����)��" ��&������" �
� 
��(������ � '�����'���!�*$ ��'�$

�.:�. 	���B"+�
�"+"$�,��$%�� *"$����$�+�!!�� �!�+��$����

	"�"��%���/!�� ��% )+�)��$) ����/�= (" ��$(�"$���!�!!"$�� $���� "!-
%"�"*�#�$%�< `�,"��+�!��. � 2015 *"�� ,��" `���*�$����"+�!" 774 ��$)#� 
$��#��+ $=���� "� ��%� (�)="� � �"�$�"� %�B%�. ?&&�%��+!"$�/ ��#�!�) 
��!!"*" `�,"��+�!�) `�+�$�� "� �*" $+"�+��=�!!"� ���*!"$��%�, � ��%�� 
�!��+�����/!"*" ("�,"�� ����(��. � $+)`� $ q��= $��!"+��$) �%����/!"� 
��`��,"�%� =��"�"+ ���*!"$��%� `�,"��+�!�) � "�$����+�!�) q&&�%��+!"-
$�� ��#�!�).

��!�= �` !"+�< =��"�"+ )+�)��$) �!���` +!�%���"#!"� "(�<"��+"� �	 
�` (��`=� %�"+�. ;"=�=" ���*!"$��%� ��!!�� =��"� ="��� ,��/ �$("�/-
`"+�! � ��) "�$����+�!�) q&&�%��+!"$�� (��=�!)�="� ����(��, ("$%"�/%� 
)+�)��$) !��!+�`�+!�= � ���� +"`="�!"$�/ =!"*"%���!"*" +`)��) ",��`'"+ 
� (�'��!��.

��!�%" q�� =��"��%� + !�$�")E�� +��=) !� (��=�!)��$) + (��%��#�$%"� 
=���'�!� + $+)`� $ !��"$���"#!"$�/j �$$���"+�!�� + ��!!"� ",��$��. ��-
%�= ",��`"=, '��/j !�$�")E�*" �$$���"+�!�) )+�)��$) ��`��,"�%� =��"-
��%� �!���`� +!�%���"#!"� "(�<"��+"� �	 + (��`=� %�"+� � (�'��!�"+ 
$ %"�"��%���/!�= ��%"=. 

�� "$!"+� �!���`� (�,��#!�< ,�` ��!!�< ,��� +�,��!� =���'��, !��-
,"��� #�$�" +$���#�jE��$) � (�'��!�"+ $ ��!!�= `�,"��+�!��=. ��%�� 
,��� ("�",��!� ("$���"+����/!"$�� (���=��"+ ��) �=(��&�%�'�� �	, 
%"����jE�� '���+�� �#�$�%� *�!"+, + %"�"��< #�E� +$�*" (")+�)j�$) +�-
,��!!�� !�=� =���'��. ���� ,��� ��`��,"��!� =��"��%� (��*"�"+��!�) 
,�,��"��% ��) ���/!��B�*" $�%+�!��"+�!�).

���#!�� ��%"+"�����/ — %�!�. ,�"�. !��% �.:�. �")�$%�<
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�	 578.74

0������� '���������" ��'(��* ������ '������#� 8�(�2����� 
�� ������ #�%�����#� ��'�$%�������#� [agG-protE-%��'�

.:�. 	�!�%
�"+"$�,��$%�� *"$����$�+�!!�� �!�+��$����, 

�!$����� '��"�"*�� � *�!���%� �� ���, *. �"+"$�,��$%

A��+�+���$� $("$",!� �!&�'��"+��/ B��"%�� %��* "�*�!�`="+, +%�j-
#�jE�< + $�,) ��`��#!�� +��� =��%"(���jE�< (+ �"= #�$�� #��"+�%�), 
� ��%�� !�$�%"=�<, (��%"",��`!�<, (��', ��(�����. 

�) +�%'�!�'�� (�"��+ 	? B��"%" �$("�/`�j� #����� ��(� �!�%��+�-
�"+�!!�< +�%'�!, (�"�`+"��=�< + �"$$�� (B��==� 205 � �"&/�!), �+$���� 
(Neudor�) � ���=�!�� (K23). �� ������"��� 	���) c 1953 *. (��=�!)j� 
"��*�!��/!�j �!�%��+��"+�!!�j +�%'�!� (�"��+ �	? !� "$!"+� B��==� 
Zen-Zhang. A�%��#�$%� �"�/%" + �+$���� ����"$/ �$��!"+��/ %"!��"�/ !�� 
`�,"��+��="$�/j 	? (�� ("="E� +�%'�!�'��. � �"$$��, + �+����"+$%"� 
",��$��, �==�!�`��"+�!" 86,1:% !�$���!�), #�" ("`+"���" ��%�� ��`%" $!�-
`��/ `�,"��+��="$�/ 	? + q�"= ��*�"!�. 

�$!"+!�= �==�!"*�!"=, �!��'���jE�= (")+��!�� +���$!�������`�j-
E�< �!�����, )+�)��$) *��%"(�"���! � +���$� %��E�+"*" q!'�&�����. ��%��-
����/!�� &��*����! — (��$(�%��+!�� � q&&�%��+!�� (���"�!�� ���j+�!�, 
�$���+�jE�� �==�!!�� "�+�� "�*�!�`=� (�"��+ ��`��#!�< +���$"+. ��,���-
!�) ="��%���, !�$�E�) "$!"+!�� �"=�!� +���$!"*" ,��%� � � &��*����!� G, 
="��� $���/ "$!"+"� ��) %"!$�����"+�!�) %�!�����!"� ��%"=,�!�!�!"� +�%-
'�!� (�"��+ �	? $ �$���!!"� �==�!"*�!!"$�/j. �"�!" (���("�"���/, #�" 
(��=�!�!�� ��%"=,�!�!�!"� +�%'�!� (��+���� % �(�"E�!�j $<�=� �==�!�-
`�'��, ",�$(�#�� &"�=��"+�!�� ������/!"*" �==�!�����, ("+�$�� ,�`"(�$-
!"$�/ +�%'�!� � ("`+"��� $"`���/ !"+�� ,�"��<!"�"*�#�$%�� $<�=� ��) !�-
��,"�%� %�!�����!"� +�%'�!�, + �"= #�$�� $ �$("�/`"+�!��= %���"% ��$��!��. 

� !�$�")E�� ��,"�� "(�$�!" $"`��!�� *�!� ,��%� �agG-protE, �*" q%$(��$-
$�), "#�$�%� ,��%� �agG-protE %�% "$!"+!"*" $(�'�&�#�$%"*" %"=("!�!�� ��-
%"=,�!�!�!"� +�%'�!� (�"��+ 	?, �$$���"+�!�� $ ("="E/j (�!��� ="!"%�"-
!��/!�< �!����� % *��%"(�"���!� � �	? $"<��!!"$�� "$!"+!�< �!��*�!!�< 
�����=�!�!� ��%"=,�!�!�!"� ="��%���. ;��+���!� ��`��/���� ��$���"+�!�) 
$�+"�"�"%, ("��#�!!�< + q%$(���=�!�� (" �==�!�`�'�� =�B�� ��%"=,�!�!�-
!�= ,��%"= �agG-protE + $��+!�!�� $ ("�"�����/!�= %"!��"��= — +�%'�!"� 
«%��E-?-��	» � ,��%"= � (�	?) ,�` &��*����!�. �,$������$) (��$(�%��+-
!"$�/ *�,���!"*" ,��%� �agG-protE ��) +"`="�!"*" �$("�/`"+�!�) + %�#�$�+� 
%�!�����!"� +�%'�!� (�"��+ �	? $ �$���!!"� �==�!"*�!!"$�/j.

���#!�� ��%"+"�����/ — %�!�. ,�"�. !��% ;.:�. ����+�!
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�	 577.218

+����#���$�*" ������ 822�'��� ����>���� 
� '&�!�����&�$*� '���'�� �����2��* ��167

�.:�. ��,���+
�"+"$�,��$%�� *"$����$�+�!!"� �!�+��$����, 

�!$����� ="��%��)�!"� � %���"#!"� ,�"�"*�� �� ���, *. �"+"$�,��$%

��",� +�)+��/ +��)!�� �"%��/!"*" "%����!�) <�"=���!� !� ��"+�!/ 
q%$(��$$�� *�!"+ � ��"`"&���, =� (��=�!��� =��"� TRIP (Thousands of 
Reporters Integrated in Parallel) ��) %��/��+����=�< %���"% Kc167. ?�"� 
("�<"� "$!"+�! !� "�!"+��=�!!"� �!��*��'�� =!"��$�+� ���!��#!�< 
��("����!�< %"!$���%'�� $ �	-B���<%"�"= + $��#��!�� =�$�� *�!"=� 
%��/��+����=�< %���"%. 	�% (��+��", %����) %���%� + ("��#�!!"� ("(�-
�)'�� !�$�� !�$%"�/%" ���!$*�!"+, "�!�%" �!���` +$�*" (��� %���"% ="��� 
(���"$��+��/ �!&"�=�'�j " *�!"=!"= ��$("�"��!�� � ���!$%��('�"!!"� 
�%��+!"$�� !�$%"�/%�< ��$)# ��("����"+, (��#�= !���#�� �!�%��/!�< 
�	-B���<%"�"+ ("`+"�)�� "�$����+��/ +$� ��("����� "�!"+��=�!!". 

� !�B�� ��,"��, +"-(��+�<, =� "(�������� "(��=��/!�� �$�"+�) ��) 
���!$*�!�`� %��/��+����=�< %���"% Kc167 %"!$���%'�)=� !� "$!"+� ���!$-
("`"!� piggyBac. �� �$("�/`"+��� ��="%$�&�!-��*������=�j ���!$("`�`� 
piggyBac ��) =�!�=�`�'�� (���=�E�!�) "�!���� �!��*���"+�!!�< ��-
("����"+ + ���*�� ���"!� *�!"=�. ��%�� �$�"+�) *���!����j�, #�" %����� 
"����/!�� �	-B���<%"� ,���� �$$"'���"+�! $ �!�%��/!�= *�!"=!�= �"-
%�$"=. �"-+�"��<, =� +�,���� !�$%"�/%" %"!$������+!�< � �!��'����=�< 
(�"="�"�"+ *�!"+ ��"`"&��� � "<���%����`"+��� �< q(�$"=��/!�j �%��+-
!"$�/ + %��/��+����=�< %���%�< Kc167. �-����/�<, =� ("�*"�"+��� !�,"� 
(��`=��!�< ��("����!�< ,�,��"��% !� "$!"+� ���!$("`"!� piggyBac, %"-
����jE�< `���!�� &��"��$'�!�!�� ,��"% eGFP ("� %"!��"��= +�,��!-
!�< (�"="�"�"+. 	����) �` q��< %"!$���%'�� $"������ �"("�!����/!�j 
("$���"+����/!"$�/ �	 («(�"="�"�!�� �!��%$») �)�"= $" B���<%"�"=, 
%"�"��) ���!��&�'����� (�"="�"�. �-#��+����<, �$("�/`�) q%+�="�)�!�j 
$=�$/ (��`=��!�< ,�,��"��%, =� $"`���� ���!$*�!!�� ("(��)'�� %���"% 
Kc167, %����) �` %"�"��< $"������ "%"�" 7000 �!��*���"+�!!�< + *�!"= 
��("����"+. ��%"!�', =� "(�������� *�!"=!"� =�$�"("�"��!�� (��=��!" 
2000 �!��*���"+�!!�< ��("����"+ � �`=����� �< ���!$%��('�"!!�j �%-
��+!"$�/, �$("�/`�) +�$"%"(�"�`+"�����/!"� $�%+�!��"+�!�� Illumina.

��,"�� +�("�!�!� (�� ("�����%� *��!�� ��A } 16-14-10288.

���#!�� ��%"+"�����/ — %�!�. ,�"�. !��% �.:�. ;�!�j��!
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������(�� �
� � �����$������� �����'���(�� ��$�"����$ 
������!-��� ��������-������! �
�-#��'������

	.:�. ��%�B�+�
�"+"$�,��$%�� *"$����$�+�!!�� �!�+��$����

�	-*��%"`���`� #��"+�%� NEIL1 � NEIL2 (q�%���"��#�$%�� *"="�"-
*� ,��%"+ Fpg � Nei Escherichia coli) (�")+�)j� ("+�B�!!�j �%��+!"$�/ 
+ �����!�� "%�$�����/!�< ("+�����!�� �` «*��`%"+» — �+�'�("#�#!�< 
�#�$�%"+, !� $��,���`��"+�!!�< %"=(��=�!���!�=� $+)`)=�. ;���("��*�-
��$), #�" q�" ="��� �%�`�+��/ !� �#�$��� ,��%"+ NEIL + ��(���'�� ("+��-
���!!�< "$!"+�!�� + ���!$%��,����=�< � ��(��'����=�< ("$���"+����/-
!"$�)< �	.

G��/ ��,"�� `�%�j#���$/ + ("��#�!�� ���!$%��('�"!!�< q�"!*�'�"!-
!�< %"=(��%$"+ $ ��	-("��=���`"� � �$$���"+�!�� �%��+!"$�� �	-*��-
%"`���` $�(��$�=��$�+� Fpg/Nei + "�!"B�!�� ��%�< �!���=�����"+ � ("��-
#�!�� �`"&"�= NEIL2b, NEIl2c � �< <���%����`�'��.

���*"!�%��"���!�� $�,$����� $"������� ("+�����!!"� "$!"+�!�� 
(8-"%$"*��!�! ��� 5-*���"%$����'��) + ��`��#!�< ("�"��!�)< + «*��`%�<» 
��`!"*" ��`=��� (6–30 !�%��"���"+) ��� + D-(���)<, ",��`"+�!!�< $ ���-
�/�� '�(/j �	 ��� ��	. ��%�� ,��� ("��#�!� ��"�!�� "�%����� %"=-
(��%$� %"=(��%$� $ ��	-("��=���`"� E. coli.

	�% NEIL1, ��% � NEIL2 �%��+!" ����)�� ("+�����!�) �` "�!"'�("#�#!"*" 
�#�$�%� D-(���� $ ��	, (��#�= �%��+!"$�/ NEIL1 ,��� ̀ �=��!" +�B� �%��+!"-
$�� NEIL2. �) ","�< &��=�!�"+ 5-*���"%$����'�� ,�� ��#B�= $�,$����"=, 
#�= 8-"%$"*��!�!. ���" ("%�`�!" +��)!�� ��`=��� «*��`%�»  � ("�"��!�) ("-
+�����!�) + !�= !� �%��+!"$�/ &��=�!�"+. �(������!� %�!���#�$%�� (���=�-
��� KM � kcat ���%'��, %�����`����="�  �	-*��%"`���`"� Fpg E. coli.

� (��$��$�+�� ��	-("��=���`� �%��+!"$�/ �	-*��%"`���`� 
Fpg E. coli $!�����$/ +$���$�+�� $����#�$%�< `�����!�!��, +�`+�!!�< 
q%��!��"+�!��= $�,$����� ��	-("��=���`"�. ;"%�`�!", #�" q%$'�`�"!!�) 
��(���'�) 8-"%$"*��!�!� + $"$��+� %"����jE�� '�(� &��=�!�"= Fpg !� ("-
��+�)�� (�"'�$$ ���!$%��('��.

;"��#�!!�� ��`��/���� ("%�`�+�j�, #�" ,��%� NEIL ���$�+����/!" ="-
*�� ,��/ `����$�+"+�!� + ��(���'�� ("+�����!�� + <"�� ���!$%��('��, 
"�!�%" ��) (�)="*" "(������!�) +"`="�!"$�� q�"*" !�",<"��=" �$$���"+�-
!�� �%��+!"$�� q��< &��=�!�"+ !� �!���=������< ���!$%��('�� + %"=(��%-
$� $ ��	-("��=���`"� #��"+�%�.

���#!�� ��%"+"�����/ — �-� ,�"�. !��% .:�. D��%"+
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����������� ��#&��(�� �'�������� $��*� ���*/'��*� �
� 
� ���$������$ $������ #���$��#� ����'��������� 

�.:�. ���+��+�
�!$����� <�=�#�$%"� ,�"�"*�� � &�!��=�!���/!"� =���'�!� �� ���, 

*. �"+"$�,��$%, �"+"$�,��$%�� *"$����$�+�!!�� �!�+��$����

����� )���B%"+�� ��	 (=)"��	) (���$��+�)j� "��! �` !��,"��� 
�$$���"+�!!�< %��$$"+ =���< !�%"����jE�< ��	 (!%��	). +� %��$$� 
=)"��	 — C/D-,"%$- � H/ACA-,"%$ ��	 — ��`��#�j�$) (" $���%���!�= 
"$",�!!"$�)= � &�!%'�)=. �!� "$�E�$�+�)j� ("$����!$%��('�"!!�� ="-
��&�%�'�� (��+�#!"*" ���!$%��(�� ���	 — 2’-�-=������"+�!�� � ($�+-
�"��������"+�!�� $""�+��$�+�!!". ����B�!�) + q%$(��$$�� =)"��	 $+)-
`�+�j� $ ��`+����= ��`��#!�< `�,"��+�!�� #��"+�%� [1; 2]. 

���"�� *�!���#�$%"� �!��!���� ("`+"�)j� +!"$��/ �`=�!�!�) + ,�"-
�"*�#�$%�� $�$��=� � ",����j� "*�"=!�= ("��!'���"= (��=�!�!�) %�% 
+ &�!��=�!���/!�< �$$���"+�!�)<, ��% � + =���'�!� � ,�"��<!"�"*��. 
� !�$�")E�� +��=) ��$(�"$���!�!� =��"�� *�!"=!"*" ����%���"+�!�), 
",�$(�#�+�jE�� ��*��)'�j q%$(��$$�� *�!�-=�B�!�, +%�j#�) ("�!�� �*" 
!"%���. ���,"��� ("(��)�!�) $�$��=� CRISPR/Cas II ��(� ,��� ",!�����!� 
%�% ���(��+!�� =�<�!�`= �==�!!"*" "�+��� ,�%�����. 

G��/j ��!!"� ��,"�� )+�)��$/ ��`��,"�%� $�����*�� !�(��+��!!"*" ��-
��%���"+�!�) *�!"+ =���< )���B%"+�< ��	.

�) �"$����!�) ("$��+��!!"� '��� !� "$!"+� (��`=��� pSpCas9(BB)-2A-
GFP (PX458) ,��� ("��#�!� �	-%"!$���%'��, $"�����E�� %"=("!�!�� 
$�$��=� CRISPR/Cas9, !�(��+��!!�� !� +!�$�!�� "�!"'�("#�#!�< ��`��-
+"+ + �#�$�%� *�!� GAS5, %"����jE�� U75 � U77 =)"��	. 	���%� ��!�� 
293FT ,��� ���!$&�'��"+�!� ("��#�!!�=� �	-%"!$���%'�)=�, `���= 
,��� "�",��!� GFP-("�"�����/!�� %���%�. ���� $ ("="E/j $�%+�!��"-
+�!�) (" �q!*��� ,��� "(������!� =���'�� + '���+�< �#�$�%�< *�!"=�. 
���"�"= %"��#�$�+�!!"� ��-;G� ,��" +�)+��!" $!���!�� ��"+!) `����< 
U75 � U77 =)"��	-=�B�!��. 	�"=� �"*", !�,�j���� $!���!�� ��"+!) `��-
�"� !%��	 GAS5, #�" �%�`�+��� !� +`��=!�j ��*��)'�j $"`��+�!�) =)"�-
�	 � !%��	 *�!�-<"`)�!�.

��,"�� (�"+���!� + ��=%�< ,�`"+"*" (�"�%�� ;A�� ��� !� 2013–2020 **. 
(VI.62.1.5, 0309-2018-0003).

______________________________
1. Yoshida K. et al. EBioMedicine. 2017. �. 22. P. 68–77. 
2. ��������� 	. 
. � ��. ��"<�=�). 2017. �. 82 (11). C. 1557–1576.

���#!�� ��%"+"������ — %�!�. <�=. !��% �.:�. ���(�!"+, 
~.:�. A���(("+�
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+��&)���� ��'�$%�������" 2��2������* 0 Bacillus thuringiensis

~.:�. ���%��/�+�
�"+"$�,��$%�� *"$����$�+�!!�� �!�+��$����,

��G �� «��%�"�» �"$("���,!��`"��, ���, �. (. 	"�/'"+", 
�!$����� <�=�#�$%"� ,�"�"*�� � &�!��=�!���/!"� =���'�!� �� ���, 

*. �"+"$�,��$%

�� $�*"�!)B!�� ��!/ "(�$�!" � "<���%����`"+�!" ,"�/B"� %"��#�$�+" 
&"$&"��(�` — &��=�!�"+ %��$$� *���"��`, %�����`���jE�< ��$E�(��!�� 
&"$&"��(��"+. A"$&"��(�`� � (PLC) %�����`����� *���"��` &"$&"��(�-
�"+ !� ���'��*��'����� � ("�)�!�� &"$&��$"�����E�� *��((�. A"$&"��-
(�`� � ��`��#!"*" (�"�$<"���!�) !�B�� B��"%"� (��=�!�!�� %�% + ��,"-
���"�!�< �$$���"+�!�)< � =���'�!�, ��% � + (�"=�B��!!"$��.

G�!!�=� ��<!"�"*�#�$%�=� $+"�$�+�=� ",����j� PL� �"�� Bacillus. 
A��=�!�� $("$",!� *���"��`"+��/ B��"%�� $(�%�� &"$&"��(��"+ � ��-
,"���/ + +"�!�<, "�*�!�#�$%�< � �+�<&�`!�< $�$��=�<, � ��%�� ",����j� 
+�$"%"� ����/!"� �%��+!"$�/j � ���="$��,��/!"$�/j. �� ��!!�� ="=�!� 
!� "$!"+� ("$���"+����/!"$��� &"$&"��(�`� � B. cereus � B. anthracis $"`-
��!� ��%"=,�!�!�!�� &��=�!�� ��) (�"=�B��!!"*" �$("�/`"+�!�). �) 
("�$%� !"+�< +����!�"+ PLC �!����$ (���$��+�)�� B. thuringiensis, +<"�)-
E�) + ��%$"!"=�#�$%�j *��((� Bacillus cereus sensu lato. 

G��/j ��!!"� ��,"�� )+�)��$) ��`��,"�%� (�"��'�!�� ���="$��,��/!"� 
&"$&"��(�`� � B. thuringiensis.

�� (��+"= q��(� (�"+"���� &��"*�!���#�$%�j <���%����`�'�j B��=-
="+ B. thuringiensis �` %"���%'�� ��G �� «��%�"�» !� "$!"+� �!���`� !�-
%��"���!�< ("$���"+����/!"$��� &��*=�!�"+ *�!� 16S ���	, � ��%�� ="��-
%��)�!"-*�!���#�$%�� �!���` *�!� &"$&"��(�`� � �$$�����=�< B��=="+.

�� "$!"+� ��`!"",��`�) ���!$�����=�< �=�!"%�$�"�!�< ("$���"+�-
���/!"$��� ,��� "�",��!� � %�"!��"+�!� 12 +����!�"+ *�!� &"$&"��(�`� 
�. �) ("��#�!�) ��%"=,�!�!�!"*" ,��%� � $%��!�!*� &"$&"��(�`!"� �%-
��+!"$�� ("��#�!!�< &��=�!�"+ �$("�/`"+��� ,��`%"�"�$�+�!!�j ,�%��-
��j B. subtilis.

���#!�� ��%"+"������ — %�!�. ,�"�. !��%, �"'�!� .:�. ���,�%"+, 
%�!�. <�=. !��% �.:�. �"!���/
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���2��$�(������ ����$�'� &��(��-�
�-#��'������* )�����'� 
SMUG1 � ���(���� �%��������� 2��$���-�&%�������#� ����$���"�����

�.:�. ��$"+�'
�!$����� <�=�#�$%"� ,�"�"*�� � &�!��=�!���/!"� =���'�!�, 
*. �"+"$�,��$%, �"+"$�,��$%�� *"$����$�+�!!�� �!�+��$����

�$!"+!�= �$�"#!�%"= ���'��� + �	 )+�)j�$) (�"'�$$� ��`�=�!�-
�"+�!�) '��"`�!�, %"�"��� (��+"�)� % ",��`"+�!�j (�� G/U � +%�j#�!�) 
dUMP + (�"'�$$� ��(��%�'�� �	. ��(��%�'�) �	, $"�����E�� ���-
'��, (��+"��� % G/C   A/T =���'��. �����!�� ���'��� �` �	 "$�E�$�-
+�)��$) �)�"= ="!"&�!%'�"!��/!�< ���'��-�	-*��%"`���`, %"�"��� 
�!�'����j� (��/ q%$'�`�"!!"� ��(���'�� "$!"+�!��. ��(��$�=��$�+" 
���'��-�	-*��%"`���` ��`���)j� !� B�$�/ $���%���!�< %��$$"+. ��!"'�-
("#�#!�) $���%��+!�) ="!"&�!%'�"!��/!�) ���'��-�	-*��%"`���`� #��"-
+�%� SMUG1 "�!"$��$) % III %��$$�.

�`!�#��/!" $#����"$/, #�" #��!� ��!!"*" %��$$� )+�)j�$) +�$"%"$�-
��%��+!�=� (" "�!"B�!�j % "�!"'�("#�#!�= �	-$�,$�����=, !" ("`�� 
,��" ",!�����!", #�" "!� ",����j� +�$"%"� �%��+!"$�/j � (" "�!"B�!�j 
% �+�<'�("#�#!�= �	-$�,$�����=. �$$���"+�!�) $�,$����!"� $(�'�&�#-
!"$�� +�)+���, #�" ("=�=" ���'��� SMUG1 ����)�� 5-*���"%$����'��, 
5-*���"%$�=�������'�� � 5-&"�=�����'��, (�� q�"= &��=�!� !� (�")+�)�� 
�%��+!"$�/ + "�!"B�!�� 5-*���"%$�'��"`�!�, 5-&"�=��'��"`�!� � !�="��-
&�'��"+�!!�< "$!"+�!�� '��"`�!� � ��=�!�. ��%�) +�$"%�) $���%��+!"$�/ 
$+������/$�+��� " +�$"%"q&&�%��+!"= =�<�!�`=� �`!�+�!�) ="��&�'��"-
+�!!�< �`"��$��< "$!"+�!��. 

G��/ ��!!"� ��,"�� $"$�")�� + ��*�$���'�� %"!&"�=�'�"!!�< (���-
$��"�% &��=�!�� � �	-$�,$����� + (�"'�$$� �< +`��="���$�+�) + ����=� 
����/!"*" +��=�!�, "(������!�� %�!���#�$%"*" =�<�!�`=� +`��="���$�+�) 
� ��$#��� %"!$��!� $%"�"$�� "����/!�< $�����. 	"!&"�=�'�"!!�� �`=�-
!�!�) &��=�!�� ��*�$����"+��� (" �`=�!�!�j �!��!$�+!"$�� &��"��$-
'�!'�� "$���%"+ Trp. �) ��*�$���'�� %"!&"�=�'�"!!�< �`=�!�!�� �	 
�$("�/`"+��� ="���/!�� �	-��(��%$�, $"�����E�� &��"��$'���jE�� 
=��%���. ���+!�!�� %�!���#�$%�< ��!!�<, ("��#�!!�< $ ("="E/j ��*�-
$���'�� &��"��$'�!'�� "$���%"+ Trp &��=�!��, 2-�=�!"(���!� � FRET-(�-
�� %��$������ FAM/BHQ1 + �	, ("`+"���" (����"���/ =�<�!�`= �`!�-
+�!�) ("+�����!!"*" "$!"+�!�) �	-*��%"`���`"� SMUG1 � ��$$#����/ 
`!�#�!�) %"!$��!� $%"�"$�� +$�< $�����, +<"�)E�< + =�<�!�`=.

���#!�� ��%"+"�����/ — %�!�. <�=. !��% �.:�. 	�`!�'"+
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 �	 57.085.23

<������ ��'���&���������#� � %������$���*� $�(����� 
��'���&%�(��� �� >���������%����! � $��2���#�� 

8�����(���� )�����'� � '���'����$����" '&�!�&�� in vitro

�.:�. ��<��!%" 
��,��$%�� &������/!�� �!�+��$����, *. 	��$!")�$%

�!%�($��)'�) ��%��$�+�!!�< (��(����"+ ("`+"�)�� `!�#����/!" $!�-
`��/ ",E�j $�$��=!�j �"%$�#!"$�/ � ("+�$��/ �< ���*��!�j q&&�%��+-
!"$�/. "%$"��,�'�!, �!���'�%��!"+�� �!��,�"��%, B��"%" �$("�/`���$) 
+ ����(�� ��`��#!�< ��("+ `�"%�#�$�+�!!�< !"+"",��`"+�!��. �*" +���-
��!!�� (","#!�� q&&�%�� $+)`�!� $" $+","�!"����%��/!�= ("+�����-
!��= %���"#!�< =�=,��!.

� (���$��+��!!"� ��,"�� �`�#��� +"`="�!"$�/ $!���!�) "%$���!�!"� 
�%��+!"$�� �"%$"��,�'�!� (���= �!%�($��)'�� �!��,�"��%� + !�!"��`=��-
!�< =�'����< �` ,�"��*�������="*" ,�"("��=���.

���" ("%�`�!", #�" �"%$"��,�'�! + �`�#�!!�< %"!'�!���'�)< �!��-
'����� ���!$&"�=�'�j q����"'��"+ + ��`��#!�� �!"=��/!�� &�!"��(�. 
���!$&"�=���jE�) �%��+!"$�/ �=��� �"`"`�+�$�=�� <���%���: #�$��!-
!"$�/ �!"=��/!�< &�!"��("+ �"$��*��� 70:% (�� �!%�,�'�� $ =�%$�-
=��/!"� %"!'�!���'��� �"%$"��,�'�!� (0,3 =*/=�). �) +$�< �`�#�!!�< 
%"!'�!���'�� �!��,�"��%� $���� �!"=��/!�< &�!"��("+ �"=�!��"+��� 
q<�!"'���. �+���#�!�� #�$��!!"$�� �!"=��/!�< &"�= q����"'��"+ $"(�"-
+"����"$/ ��`%�= +"`��$��!��= �%��+!"$�� +"$$��!"+��!�) ��� (%�% ("-
%�`����/ "%�$�����/!"*" $���$$� — + 2,6 ��`� (" $��+!�!�j $ %"!��"�/!�= 
+����!�"=) � $!���!��= "$="��#�$%"� ��`�$��!�!"$�� %���"%. �!%�($��)-
'�) �"%$"��,�'�!� + ,�"("��=��!�< =�'����< (��+"���� % `!�#����/!"=� 
�=�!/B�!�j �!"=��/!�< &"�= q����"'��"+, $!���!�j �%��+!"$�� +"$$��-
!"+��!�) ��� � ("+�B�!�j "$="��#�$%"� ��`�$��!�!"$�� %���"%.

«;�$���» ,�"("��=��!�� #�$��'� !� +�`�+��� �"$�"+��!�< �`=�!�-
!�� + %���%"+��=�!!"� %��/���� (" $��+!�!�j $ +����!�"= %��/��+��"+�-
!�) !� $���� $ &"$&��!�= ,�&��"=.

;"��#�!!�� ��`��/���� ("`+"�)j� `�%�j#��/, #�" �!%�($��)'�) �"%$"-
��,�'�!� + ,�"("��=��!�< =�'����< ("`+"�)�� `!�#����/!" $!�`��/ �"%-
$�#!"$�/ �!��,�"��%� + %���%"+��=�!!"� %��/���� q����"'��"+. 

 ���#!�� ��%"+"�����/ — (�"&. ,�"�. !��% �.:�. ��B�'%�)
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�	 57.085.23

=22�'�* ��������!�*� 2������ 
� '���'����$����" '&�!�&�� 8�����(���� )�����'�

�.:�. ;"(%"+�
��,��$%�� &������/!�� �!�+��$����, *. 	��$!")�$%

A�!"�� – (�"��%�� +�"��#!"*" =���,"��`=� ��$��!��. ����%���!�� 
"$",�!!"$�� =!"*�< ��$�����/!�< &�!"�"+ "(�����)j� �< +�$"%�j �!-
��"%$���!�!�j �%��+!"$�/. � $+)`� $ q��= ��$�����/!�� &�!"�� ("��#�-
�� B��"%"� ��$(�"$���!�!�� %�% ,�"�"*�#�$%� �%��+!�� �",�+%�, ("�"-
�����/!" +��)jE�� !� �!��"%$���!�!�� ("��!'��� #��"+�%�. ��!�%" + 
%��/����< in vitro ("%�`�!� !�,��*"(��)�!�� =�=,��!"��"(!�� q&&�%�� 
!�%"�"��< ��$�����/!�< &�!"�"+. ?�" "(�����)�� !�",<"��="$�/ �`�#�!�) 
,�"�"*�#�$%�< q&&�%�"+ ��$�����/!�< &�!"�"+ + %���"#!�< %��/����< in 
vitro � (�"*!"`��"+�!�) �< �%��+!"$�� in vivo. 

� ��,"�� !�=� ,��" �`�#�!" +��)!�� &�!"�"+ #��!�%� Vaccínium myrtíllus 
!� ��`!�$("$",!"$�/ %���"% � (�"'�$$� ���!$&"�=�'�� q����"'��"+ + �!"-
=��/!�� &�!"��(� + %���%"+��=�!!"� %��/���� in vitr�. 

���" ("%�`�!", #�" + (��$��$�+�� ��$�����/!�< &�!"�"+ `!�#����/!" 
�=�!/B��"$/ %"��#�$�+" �!"=��/!�< ="�&"�"*�#�$%�< &�!"��("+ q����"'�-
�"+. �"�!" ("��*��/, #�" &�!"�� $��,���`��"+��� %���"#!�j =�=,��!� � �!-
*�,��"+��� ���!$&"�=�'�j �+")%"+"*!���< ��$%"'��"+ + �!"=��/!�� &"�=�. 
���,���`���jE�� =�=,��!"��"(!�� q&&�%�� &�!"�"+ <���%����`"+���$/ �"-
`"+"� `�+�$�="$�/j, (��#�= + +����!�� $ $�="� +�$"%"� %"!'�!���'��� &�-
!"�"+ (50 �.�.) !�,�j���"$/ $!���!�� �%��+!"$�� +"$$��!"+��!�) ��� + &"�-
=�`�!. ?�" ("`+"�)�� (���("�"���/, #�" $��,���`�'�) =�=,��! q����"'��"+ 
+ (��$��$�+�� &�!"�"+ $+)`�!� $ �!��"%$���!�!"� �%��+!"$�/j &�!"�"+. 

�) "'�!%� q&&�%��+!"$�� &�!"�"+ %�% �!��"%$���!�"+ + %��/��-
���/!�j $���� +!"$��� �!��%�"� "%�$�����/!"*" $���$$�, 10–4 M CuSO4, 
� ��`��#!�� %"!'�!���'�� &�!"�"+. ���" ("%�`�!", #�" + (��$��$�+�� 
10–4 M CuSO4 (,�` &�!"�"+) �%��+!"$�/ +"$$��!"+��!�) ��� + &"�=�`�! 
$!�����$/ + 10 ��`, #�" $+������/$�+"+��" " *�,��� %���"%. ;�� "�!"+��-
=�!!"= +!�$�!�� + $���� 10–4 M CuSO4 � &�!"�"+ + ��`��#!�< %"!'�!���-
'�)< ��`!�$("$",!"$�/ %���"% !� "���#���$/ "� %"!��"�/!"*" +����!��.

�� "$!"+�!�� ("��#�!!�< ��`��/���"+ ="�!" `�%�j#��/, #�" + �$$���"-
+�!!�< %"!'�!���'�)< +"�"��$�+"��=�� &�!"�� #��!�%� Vaccínium myrtíllus 
+ %���%"+��=�!!"� %��/���� in vitro: 1) $��,���`���j� =�=,��!� q����"'�-
�"+, (��()�$�+�) ���!$&"�=�'�� + �!"=��/!�� ="�&"�"*�#�$%�� &�!"��(�; 
2) ("+�B�j� ��`!�$("$",!"$�/ %���"% + �$�"+�)< "%�$�����/!"*" $���$$�.

���#!�� ��%"+"�����/ — �-� ,�"�. !��%, (�"&. �.:�. ��B�'%�)
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�	 577.113.4

N-(�&�!2����)-2��2���$���*� ���#��&'������* 
'�' �����(���!�*� �����$*����*� ���������)��'�� �#���*, 

�����%�*� �'���������! �
���& 


.:�. ;�"<"�"+�
�"+"$�,��$%�� *"$����$�+�!!�� �!�+��$����, 

�!$����� <�=�#�$%"� ,�"�"*�� 
� &�!��=�!���/!"� =���'�!� �� ���, *. �"+"$�,��$% 

�!��"*� �	, ="��&�'��"+�!!�� (" =��!�%��"���!"� &"$&��!"� 
*��((�, ��$$=����+�j�$) + !�$�")E�� +��=) %�% (��$(�%��+!�� �!��$=�$-
�"+�� ����(�+��#�$%�� (��(����� ��) ��#�!�) *�!���#�$%�< ,"��`!��, +�-
��$!�< ��� ,�%������/!�< �!&�%'��. ��=� ,��� +(��+�� ("��#�!� "��*"-
!�%��"����, + %"�"��< &"$&"��q&��!�� *��((� ("�!"$�/j `�=�E�!� N-(-
$��/&"!��)-&"$&"��=��!�=� *��((�=�, ��%�=� %�% �"`��&"$&"��=��!�� 
��� =�`��&"$&"��=��!�� [1; 2]. ���" +�)+��!", #�" !�%"�"��� �` ("��#�!-
!�< N-($��/&"!��)-&"$&"��=��!�< "��*"��`"%$���,"!�%��"���"+ $("-
$",!� �%��+��"+��/ *���"��` %"=(��=�!���!"� ��	 $ ("="E/j ��	�`� 
� + `�+�$�="$�� "� $���%����: (���"�!�� "��*"!�%��"��� ¡ =�`��&"$&"-
��=��!�� "��*"!�%��"��� ¢ N-(1-*�%$�!$��/&"!��)-&"$&"��=��!�� "��-
*"!�%��"��� ¢¢ N-(1-,���!$��/&"!��)-&"$&"��=��!�� "��*"!�%��"���.

��%�= ",��`"=, !�=� ,��" ("%�`�!", #�" "��*"��`"%$���,"!�%��"����, 
$"�����E�� =�`��&"$&"��=��!�� *��((� +" +$�< =��!�%��"���!�< ("-
�"��!�)<, ",��`�j� (�"#!�� %"=(��=�!���!�� %"=(��%$� %�% $ �	, ��% 
� $ ��	, ",����j� +�$"%"� �$�"�#�+"$�/j % &��=�!����+!"=� *���"��`� 
� $("$",!� !��,"��� q&&�%��+!" �%��+��"+��/ ��	�`� �. ?�" ("`+"�)�� 
��$$=����+��/ ��!!�� �!��"*� �	 %�% (��$(�%��+!�j "$!"+� ��) $"`��-
!�) �!��$=�$�"+�< ����(�+��#�$%�< (��(����"+.

______________________________
1. !�������� ".��., #$������ %.�!., %������� &.�
., ����� 
.�
., ��$-

'$�� ".�
. // ��""�*�!. >�=. 2017. �. 43. } 1. �. 45–50.
2. #$������ %.�!., %������� &.�
., !�������� ".��., ����� 
.�
., ��$-

'$�� ".�
. // ��""�*�!. >�=. 2017. �. 43. } 6. �. 644–649.
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�	 577.112+577.113

='����$* $���'�: �*�������, %��'� � �&'������*� '�����*

�.:�. ;��+�!/B
�!$����� <�=�#�$%"� ,�"�"*�� � &�!��=�!���/!"� =���'�!� �� ���, 

*. �"+"$�,��$%, �"+"$�,��$%�� *"$����$�+�!!�� �!�+��$����

� ("$���!�� +��=) "$",�� !��#!�� �!����$ +�`�+�j� q%`"$"=� — +�-
`�%��)�!�� $���%���� ��`=��"= 40–100 !=, ",!�����!!�� +" +$�< ,�"�"-
*�#�$%�< ���%"$�)< "�*�!�`=�. ���" ("%�`�!", #�" q%`"$"=� +"+��#�!� +" 
=!"*�� &�`�"�"*�#�$%�� � (��"�"*�#�$%�� (�"'�$$� + "�*�!�`=�, � ��%-
�� ",!�����!", #�" + !�< �=�j�$) ,��%�, (�(����, �	 � ��`!�< +��"+ 
��	. �`�#�!�� q%`"$"= �` ="�"%� �=��� ,"�/B"� `!�#�!�� + (��$(�%��+� 
��`��,"�%� !"+�< ("�<"�"+ (��(�����+!"*" +���!�) q%`"$"= �` $�"�!�< 
,�"�"*�#�$%�< ���%"$���, $"�����E�< ,"�/B"� %"��#�$�+" ,��%"+. 	�"=� 
�"*", �`�#�!�� q%`"$"= ="�"%� � �< %"=("!�!�"+ ("`+"��� ("��#��/ !"+�j 
�!&"�=�'�j " +��)!�� ="�"%� !� �"$� � ��`+���� (�E�+������/!"� � �=-
=�!!"� $�$��= ��,�!%�.

��=� ,�� ��`��,"��! ("�<"�, %"�"��� $"#����� $��!����!�� (�"�"%"�� 
+�����!�) q%`"$"= $ �"("�!����/!"� *��/-&��/���'���. ;" ��!!�= (�"-
$+�#�+�jE�� q��%��"!!"� =�%�"$%"(��, ��%�) =��"��%� ("`+"�)�� ("��-
#��/ *"="*�!!�� (��(����� +�`�%��. �==�!"'��"<�=�#�$%�= "%��B�+�!�-
�= $ �$("�/`"+�!��= �!����� % �����$(�!�!�= — "$!"+!�= ("+��<!"$�!�= 
,��%�= q%`"$"= — ,��" ("��+�����!", #�" ("��#�!!�� +�`�%��� )+�)j�$) 
q%`"$"=�=�. 	�"=� �"*", �!��"*�#!�� �!������ ,��� �$("�/`"+�!� ��) $"`-
��!�) %"�"!"% ��) �&&�!!"*" +�����!�) q%`"$"=. 

�!���` ,��%"+"*" $"$��+� + +�$"%""#�E�!!�< (��(�����< q%`"$"= ="-
�"%� ("%�`�� !���#�� !�`!�#����/!"*" #�$�� ,��%"+, #�" �%�`�+��� !� �", 
#�" !�%"�"��� ="�"#!�� ,��%�, %"�"��� ��!�� ,��� "(�$�!� %�% q%`"$"-
=��/!��, !� +<"�)� + $"$��+ q%`"$"=, � +����)j�$) +=�$�� $ !�=�.

� (�"'�$$� �!���`� !�%���!"+�< %�$�"� q%`"$"= ,��" (�"+���!" +�-
����!�� ��	 �` ",��`'"+, "�",��!!�< !� ��`!�< $����)< +�����!�) q%`"-
$"= $ ("$����jE�� ",���!"� ���!$%��('��� � ;G� + ����=� ����/!"*" 
+��=�!� $ �$("�/`"+�!��= (���=��"+ % !�$%"�/%�= "$!"+!�= =�%�"��	 
q%`"$"= ="�"%�. 

���#!�� ��%"+"�����/ — %�!�. ,�"�. !��% �.:�. ����<
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�	 577.29

G���������!�*" ������� ������������ 
$�>�& #���$�$� �&)����*� �*%

�.:�. ����#�%"+, .:~. ;�"%"("+
�"+"$�,��$%�� *"$����$�+�!!�� �!�+��$����, 

�!$����� ="��%��)�!"� � %���"#!"� ,�"�"*�� �� ���, *. �"+"$�,��$%

�"��� ("�"+�!� $"+��=�!!�< +��"+ ("`+"!"#!�< "�!"$)�$) % ��#�(�-
��= ��,�=. ;���$��+����� q�"� *��((� !�$��)j� ��`!�� q%"�"*�#�$%�� 
!�B� � ��="!$�����j� �!�%��/!�� "$",�!!"$�� ="�&"�"*�� � q+"�j'��. 
�"*��$!" ��!!�= &��"*�!���%�, $"+��=�!!�� ��#�(���� $"$�")� �` #���-
��< %��(!�< %���: Cladistia (=!"*"(��"",��`!��), <�)E�+�� *�!"��� ("$�-
��"",��`!��), %"$�!�� *�!"��� � %"$��$��� ��,�. � �"#%� `��!�) $��+-
!����/!"� *�!"=�%� !��,"��� ("�!" �$$���"+�!� (���$��+����� $�="*" 
%��(!"*" ��%$"!� — %"$��$��< ��,, � "��! +�� %"$�!�< *�!"��"+, �"*�� 
%�% *�!"=� �+�< ���*�< %��� "$��j�$) =��"�`�#�!!�=�. 

��("�!�!!�� + ��	� �� ��� $�%+�!��"+�!�� � $,"�%� *�!"=� (���-
$��+����) "$���"",��`!�< $����)�� (Acipenser ruthenus) ("%�`���, #�", %�% 
� � ,"�/B�!$�+� ���*�< q�%���"�, $�E�$�+�!!�j #�$�/ *�!"=� ��!!"*" +��� 
$"$��+�)j� =",��/!�� *�!���#�$%�� q��=�!�� (��?). � "$���"+�< ,��" 
+�)+��!" ,"�/B"� ��`!"",��`�� ��?, � ("$���"+����/!"$�� !�%"�"��< �` 
!�< "%�`���$/ $��/!" ("<"��=� !� ���!$("`"!� ���*�< ("`+"!"#!�<. �� 
(�"+��� �!���` ("+�"��!!�< q��=�!�"+ + *�!"=� $����)�� � �"%���`�'�j 
!�%"�"��< +�)+��!!�< ��? !� <�"="$"=�< $����)�� � %���,��$%"*" %���-
="�<�� (Erpetoichthys calabaricus). ;" !�B�= "'�!%�=, ",E�� $"�����!�� 
���!$("`"!"+ + *�!"=� $����)�� $"$��+�)�� "%"�" 21:%, � ���=) $�=�=� 
��$(�"$���!�!!�=� ��(�=� q��=�!�"+ )+�)j�$) LTR, LINE � �	-���!$-
("`"!�. �+��*�!'�) =���� ("+�"��=� +!���� *��(( $"$��+��� =�!�� 10:%. 

�� ",!������� #����� ��?, ("%�`�+B�< +�$"%�j *"="�"*�j 
(85–99:%) $ ("+�"��=� %"$��$��< ��,, � ��%�� (���$��+������ ,"��� "���-
��!!�< ��%$"!"+, #�" (���("��*��� *"��`"!���/!�� (���!"$. � ��`��/���� 
�"%���`�'�� ��$$�)!!�< q��=�!�"+ !� =���&�`!�< <�"="$"=�< $����)�� 
� %���="�<�� ("%�`�!", #�" q��=�!�� SINE, �	-���!$("`"!� TE1 � ���!$-
("`"!� $�=��$�+� Mariner ��+!"=��!" ��$(������!� (" +$�=� *�!"=�, 
� LINE $"$���"�"#�!� + (��'�!��"=��!�< ���"!�<.

���#!�� ��%"+"�����/ — %�!�. ,�"�. !��% �.:�. ���&"!"+
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�	 616.155.392

�����!������� MLPA-�������#�� ��� ������� $&��(�", 
����(��������*� � %�����!� +��'������ 

�.:�. ���"+�, ;.:�. ��%"���+�
��,��$%�� &������/!�� �!�+��$����, *. 	��$!")�$% 

�"��`!/ ;��%�!$"!� (�;) )+�)��$) "�!�= �` !��,"��� ��$(�"$���!�!-
!�< !���"��*�!�����+!�< `�,"��+�!��. �� $�*"�!)B!�� ��!/ �`+�$�!", #�" 
+ ��`+���� �; �#�$�+��� !�$%"�/%" *�!"+. 	"=(�!��� MRC-Holland ,��� 
��`��,"��!� !�,"�� ���*�!�"+ SALSA MLPA P051 � SALSA MLPA P052 ��) 
(�"+���!�) MLPA-�!���`� � ",!�����!�) =���'�� + �)�� *�!"+, �$$"'�-
��"+�!!�< $ �;. �=�!!" (�� ("="E� MLPA-�!���`� ="�!" ("��#��/ 
�!&"�=�'�j " !��,"��� ("�!"= $(�%��� +$�< =���'��, �$$"'���"+�!!�< 
$ ��`+����= �;. MLPA-��<!"�"*�) ��`��,"��!� (���=�E�$�+�!!" ��) ",-
!�����!�) =���'�� ��(� CNV (copy number variation). �" !�,"�� ���*�!�"+ 
P051 � P052 ��%�� ("`+"�)j� +�)+��/ �+� !��,"��� `!�#�=�� �"#�#!�� =�-
��'�� — SNCA (A30P) � LRRK2 (G2019S).

G��/j !�$�")E�*" �$$���"+�!�) $���" "$+"�!�� � �$("�/`"+�!�� 
MLPA-��<!"�"*�� + "'�!%� ��$%� ��`+���) �;.

���"� (���$��+�)�� $","� ��`!"+��!"$�/ =��/��(��%$!"� ;G�, + ��`��/-
���� %"�"�"� �=(��&�'�����$) !�$%"�/%" ��`��#!�< �#�$�%"+ �	 �"�/%" 
c "�!"� (��"� (���=��"+. ;���=�E�$�+" =��"�� + �"=, #�" "�!"+��=�!!" 
+"`="�!" (�"+"���/ �!���` !�$%"�/%�< �#�$�%"+ �	 (�" 50 `"!�"+). ��-
�"� MLPA-�!���`� �$("�/`���$) ��) "(������!�) �`=�!�!�) #�$�� %"(�� 
*�!� (CNV), "�!"$����/!"*" %"��#�$�+� =��	, �`+�$�!�< �"#�#!�< =���-
'�� � SNP. � <"�� "$+"�!�) =��"��%� ,�� (�"+���! �!���` ���= (�'��!��= 
$ ���*!"`"= �;. �$� (�'��!�� ",$���"+���$/ !� !���#�� =���'�� + $��-
��jE�< *�!�<: SNCA, (+ �"= #�$�� A30P), PARK2, UCHL1, PINK1, PARK7, 
LRRK2 (+ �"= #�$�� G2019S), GCH1 � ATP13A2 (2, 9, 12, 27 q%`"!�).

��`��/���"= )+��"$/ "$+"�!�� =��"��%� MLPA-�!���`�. �� � "�!"*" 
�` ���< (�'��!�"+ =���'�� + +�B�(���#�$��!!�< *�!�< !� ",!�����!". 
� ���/!��B�= (��!�����$) (�"+�$�� ",$���"+�!�� 30 (�'��!��= $ �;, 
� ��%�� "(�������/ ��$(�"$���!�!!"$�/ =���'�� + 	��$!")�$%"= %���.

���#!�� ��%"+"�����/ — %�!�. ,�"�. !��% �.:�. ��,,"��!�
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�	 578.2

������&�������� ��'�����)��'�� ��'����� 
�� ������ ��������&�� �������� 6

�.:�. ��`"+�
�"+"$�,��$%�� *"$����$�+�!!�� �!�+��$����

��E�$�+��� !�",<"��="$�/ ("�$%� q&&�%��+!�< =��"�"+ ��#�!�) �j��� 
$ "!%"`�,"��+�!�)=�. ����� !"+�< =��"�"+, ��%�< %�% �-%���"#!�) ����(�), 
�!*�,��"�� #�%-("�!�"+, "$","� =�$�" `�!�=��� +���$!�) �==�!"����(�). 

;�� ��`��B�!�� "(�<"��+"� %���%� +���$"= (�"�$<"��� +�$+","���-
!�� &�%�"�"+, (��+"�)E�< % �%��+�'�� %���"% �==�!!"� $�$��=� � ��`+�-
��j $�$��=!"*" (�"��+""(�<"��+"*" �==�!!"*" "�+���.

��,"�� ("$+)E�!� ("��#�!�j ="��&�'��"+�!!�< ���!"+���$"+ $��"��-
(� 6 (Ad6), %"�"��� ="*�� $�����/ "$!"+"� ��) (�"��+""(�<"��+"*" (��(�-
����. � %��!�#�$%�< �$(���!�)< (��(����� !� "$!"+� ���!"+���$"+ ("%�-
`�+�j� $+"j ,�`"(�$!"$�/ � q&&�%��+!"$�/, "�!�%" "!� $%"!$�����"+�!� 
!� "$!"+� Ad5, %"�"��� ",������ �)�"= !��"$���%"+ (*�(��"�"%$�#!"$�/, 
(���$�E�$�+�jE�� �==�!����). Ad6 ��B�! �<. 

�) �$���!�) $(�'�&�#!"$�� Ad6 % "(�<"�� + �*" *�!"= ,��" ��B�-
!" ++�$�� "(�<"��+"-$(�'�&�#�$%�� (�"="�"� *�!� ���"=���`� #��"+�%� 
(hTERT), ��) �$���!�) q&&�%��+!"$�� — *��!��"'����!"-=�%�"&�*��/!�� 
%"�"!��$��=�����jE�� &�%�"� (��-	�A). 

�) ("��#�!�) ��%"=,�!�!�!"*" +���$� ,��� $%"!$�����"+�!� B��-
��-(��`=��� pBRAd-hTERT-GMCSF, !�$�E�) !�",<"��=�� +$��"�%�: !�#�-
�" *�!"=� Ad6 $" +$��"�%"� hTERT !� =�$�� �"�!"*" (�"="�"�� ���!"+�-
��$� *�!� E1A, &��*=�!� *�!"=� Ad6, !�",<"��="*" + %�#�$�+� (��#� ��) 
��%"=,�!�'�� in vivo, *�! ��-	�A $ '��"=�*��"+���$!�= (�"="�"�"= 
� %"!�' *�!"=� ���!"+���$�.

��!�� + !�B�� ��,"���"��� ,��� ("��#�!� ("�!"*�!"=!�) (��`=��� 
pAd6-hTERT. � <"�� ��!!"� ��,"�� ="��&�'��"+�!!�� *�!"= +���$� +�-
��`��� �` (��`=��� � (�"+"���� ���!$&�%'�j %���"% Ad293. ���" ("%�-
`�!", #�" %"(�) *�!"=� �` pAd6-hTERT $("$",!� ��(��'��"+��/$) � +�`�-
+��/ '��"(���#�$%"� ���$�+��. ;�"�`+��� !���,"�%� Ad-hTERT � "#�$�%� 
+���$� + *�����!�� (�"�!"$��� CsCl. ;�"+��� �`=���!�� ����� ("��#�!!"� 
+���$!"� $�$(�!`��, "! $"$��+�� 1011,55 �G;50/=�. 

���#!�� ��%"+"�����/ — %�!�. ,�"�. !��% �.:�. �"=�!�!%"
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�	 577.151.63

���'� � %��'��*� '�$���'�* ���(���* )�����'� 
� (�����'��)��'�" �'�������!�

�.:�. �%��(%�!, �.:�. ���%"+�
�"+"$�,��$%�� *"$����$�+�!!�� �!�+��$����, 

�!$����� <�=�#�$%"� ,�"�"*�� 
� &�!��=�!���/!"� ,�"�"*�� �� ���, *. �"+"$�,��$%

;��'�!�� %"!��"������ !"�=��/!"� ��`+���� (�"��. �!� +�("�!)�� ��-
*��)'�j ",=�!� +�E�$�+, *�`"",=�!�, $�!��`� ��`��#!�< $"���!�!��, "$�-
E�$�+�)jE�< *�="���/!�j ��*��)'�j (�"'�$$"+, +��!�< ��) !"�=��/!"-
*" ��#�!�) ,���=�!!"$�� � ("�*"�"+%� "�*�!�`=� =����� % �"��=. �!"*�� 
,�"�"*�#�$%�� (�"'�$$� + (��'�!�� +�("�!)j�$) !� �"�/%" �!��+�����/-
!�=� ,��%�=�, !" � ,��%"+�=� %"=(��%$�=�. ���!��&�%�'�) � <���%��-
��`�'�) ,��%"+ � ,��%"+�< %"=(��%$"+ ("`+"��� *��,�� ("!)�/ !�%"�"��� 
=�<�!�`=� &�!%'�"!��"+�!�) (��'�!��.

G��/j ��,"�� )+�)��$) �`�#�!�� $���%���� � &�!%'�� ,��%"+ � ,��%"-
+�< %"=(��%$"+ (��'�!�� #��"+�%� ��`��#!�=� =��"��=�.

?%$���%�� (��'�!� `�"�"+�< ��!E�!, ("��#�!!�< ("$�� !"�=��/!�< 
&�`�"�"*�#�$%�< �"�"+, !�!"$��� !� %"�"!%� $ $"�,�!�"= Sepharose 4B. 
;�� ��`����!�� ,��%"+ *��/-&��/���'��� !�,�j���� �+� ,��%"+�< (�%�.

�) "'�!%� +��)!�) ,��%"+ !� (�"��&���'�j %���"% ,�� �$("�/`"+�! 
���-��$�. �$��!"+��!", #�" !�%"�"��� &��%'�� +�"�"*" (�%� *��/-&��/-
���'�� (��'�!�� #��"+�%� )+�)j�$) '��"�"%$�#!�=� %�% ��) ��%"+�<, ��% 
� ��) !"�=��/!�< %���"%.

;�"�"#!"� '��"&�j"�"=������ $ Annexin V � (�"(���� �"���"= ,��" 
",!�����!", #�" (�� �!%�,�'�) %���"% + (��$��$�+�� '��"�"%$�#�$%� �%-
��+!�< ,��%"+�< &��%'�� (��'�!�� #��"+�%� �!��'����� *�,��/ %���"% (" 
=�<�!�`=� �("(�"`�.

���"�"= q��%��"&"��`� ,��%"+ + *�����!�!"= ("���%����=��!"= *��� 
+ (��$��$�+�� �"��'��$��/&��� !����) ("%�`�!", #�" + $"$��+� '��"�"%$�#-
!�< &��%'�� + ,"�/B�= %"��#�$�+� (���$��+��!� ,��%� $ ="��%��)�!�=� 
=�$$�=� + 14,8, 24,8, 51,2 � 64,7 %�, + =�!/B�= — 33,1, 44 � 179,4 %�.

� ���/!��B�= ,���� (�"+���!� ���!��&�%�'�) ,��%"+ '��"�"%$�#�$%� 
�%��+!�< &��%'�� $ ("="E/j �+�=��!"*" q��%��"&"��`�, �==�!",�"���!-
*� � MALDI-TOF =�$$-$(�%��"=�����.

��,"�� ("������!� (�"�%�"= } VI.62.1.5. ;�"*��==� A�� �� ��� 
VI.62.1 (0309-2018-0003) � *��!�"= �AA� } 16-04-00609.

���#!�� ��%"+"�����/ — �-� <�=. !��%, (�"&. �.:�. ��+�!$%��

73



74

�	 2788

=2����� $���� Schizonepeta multi_da (����&%��'� H�'����)

C.:�. ���+�'%�)
�"=$%�� *"$����$�+�!!�� �!�+��$����

Schizonepeta multi*da (L.) Briq. (Lamiaceae) — =!"*"���!�� ���+)!�$�"� 
��$��!��, (�"�`��$��jE�� !� j*� ��,���, ��/!�= �"$�"%�, + ����!�� 
�`��, �%����, �"!*"���. S. multi*da �$("�/`���$) + �����'�"!!"� =���-
'�!� ��,���, 	���), �"!*"���. ���+� � '+��%� (��=�!)j�$) + %"=(��%$!"� 
����(�� + %�#�$�+� ,"����"�)jE�*", �!��$�(��#�$%"*", ��!"`���+�)jE�*" 
� (�"��+""(�<"��+"*" $���$�+�.

�$!"+!�� ,�"�"*�#�$%� �%��+!�� +�E�$�+� S. multi*da — q&��!�� =�$-
�� (?�). 	"��#�$�+�!!�� � %�#�$�+�!!�� $"$��+ ?� S. multi*da �`�#�!� 
&��*=�!���!". ��=� �$$���"+�! $"$��+ ?� S. multi*da �` �+�< =�$�"",���-
!�� + ����!$%"= �-!� ��$(. >�%�$�): "%�. $. �&��=%�!", ��`!"���+!"-`��-
%"+�) $��(/ (2016 *.); "%�. (. ���#��*�B, "$��(!�!!�� ��* (2017 *.). �,��`-
'� ?� ("��#��� (���*"!%"� $ +"�)!�= (��"= �` +�$�B�!!"� !��`�=!"� 
=�$$� + �((����� ��!`,��*�. �"�����!�� ?� + ",��`'� 2016 *. $"$��+�)�� 
0,83:%, + ",��`'� 2017 *. — 0,74:%. ���!��&�%�'�) ����#�< %"=("!�!�"+ 
(�",� (�"+"����$/ =��"�"= *�`"+"� <�"=��"-=�$$-$(�%��"=����� !� (��-
,"�� Shimadzu QP 2020, } �21425470068US. � ",��`'� 2016 *.. %�j#�+�=� 
$"���!�!�)=� )+�)j�$) '�!�"�, "'�=�!, ���(�!�"�, '�$-%��+�"�, (���*"!, 
%��+"!; + ",��`'� 2017 *. — '�!�"�, ��="!�!, "'�=�!, ���!$=�!�"!, �`"=�-
�� %��+"!�, (���*"!. 

��$="��) !� !�,"�/B"� ��$$�")!�� =���� =�$��=� $,"�� $��/), $"$��+ 
",��`'"+ ?� S. multi*da $�E�$�+�!!" ��`��#���$). �`+�$�!", #�" ("(��)-
'�� "�!"*" +��� ="*�� "���#��/$) (" $"$��+� � %"��#�$�+� +�E�$�+, !�%�-
(��+��=�< + ��$��!�)<, �. �. (���$��+�)�/ $","� ��`!�� <�="��$�. ;"q�"=� 
�`�#�!�� $"$��+� ?� ��$��!�� �` ��`!�< =�$�"",���!��, � ��%�� �$$���"-
+�!�� q%"�"*�#�$%�< &�%�"�"+ +��!" ��) ��B�!�) +"(�"$"+ $��!�����`�-
'�� $��/) � +�)+��!�) "(��=��/!�< =�$� ��) `�*"�"+"%.

���#!�� ��%"+"�����/ — %�!�. ,�"�. !��% �.:�. ����("+�
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�	 2788

`�'���$������� �������� '��(������'�$* 
��� �����������$ �� ��)���� 

� ��� ��"����� ��������� «��2��$��» � '�)����� #��������'����

�.:�. >��"!'"+�
�"+"$�,��$%�� *"$����$�+�!!�� �*���!�� �!�+��$����

C�"%�#�$�+�!!�� "(�<"��, ��%�� %�% %��'�!"$��%"=�, <���%����`�j�$) 
,"�/B�= %"��#�$�+"= (","#!�< q&&�%�"+, +"`!�%�jE�< (�� �< �"$��. ��%, 
(�"�"������/!"$�/ ��`!� ̀ �����!!�< %��'�!"$��%"="� %��$ !� (��+�B�-
�� ("���"�� =�$)'�+. ;�� ��!!"= ",$�")���/$�+� "$",�!!" �!����$!" ,��" 
�$$���"+��/ +��)!�� $"+��=�!!�< *��"(�"��%�"�"+ !� !"+"",��`"+�!��, 
("$%"�/%� ���#B�!�� %�#�$�+� ��`!� #��"+�%� � ��+"�!�< (�� (�")+��!�� 
,"��`!� )+�)��$) +��!"� (�",��="� $"+��=�!!"� =���'�!�.

G��/j ��!!"� ��,"�� )+�)�"$/ +�)+��!�� �!��"="-="�&"�"*�#�$%�< 
`�%"!"=��!"$��� ��`+���) %��'�!"$��%"=� (�� �� �$��$�+�!!"= ��`+���� 
� (�� ���$�+�� �!�����,���#�$%"*" ,�*��!��� «���&"�=�!».

�,��%��=� �$$���"+�!�) $������ %��$� ��!�� Wistar, %"�=)E�� $�=%� 
+ +"`��$�� ���< =�$)'�+, =�$$"� 150–200 *. �$�*" + ��!!"= �$$���"+�!�� 
,��" `����$�+"+�!" 28 %��$, 24 �` %"�"��< �$$���"+��� !� �$��$�+�!!"� 
��#�!�� %��'�!"$��%"=�, #��+���< — !� ��#�!�� (�� ���$�+�� (��(����� 
«���&"�=�!».

�� $(�!`�j "(�<"��+�< %���"% ++"���� B(��'"= + ,����!!�j =�B'� 
*��`�!"+. "`� $�$(�!`�� ,��� +�,�� !� + $""�+��$�+�� $ ���������!�=� 
��!!�=� — 106 %���"% !� ��+"�!"�.

��=� ,��� (�"�`+���!� *�$�"�"*�#�$%"�, '��"�"*�#�$%"� � *�=��"�"-
*�#�$%"� �$$���"+�!�) %��$. ;�"�!���`��"+�+ ("��#�!!�� ��`��/����, =� 
(��B�� % $����jE�=� +�+"��: ��% %�% =��&"�=�! "�!"$��$) % #�$�� �%-
��+��"�"+ ���!"`�!="!"&"$&��-%�!�`� (���	), �" (�� ���$�+�� =��&"�-
=�!� + (���"� (���<"�� �` %��'�!"=� + $��%"=� �+���#�+���$) �%��+!"$�/ 
p53, %"�"��� $��=������� «%�����!��» ��'�(�"��. 	���"#!�� '�%� "$��-
!�+��+���$) + &�`� '�%�� G1 ,��*"���) �%��+�'�� *�!� p21, (�"��%� %"�"�"-
*" �!*�,����� %"=(��%$� '�%��!-Cdk, + ��`��/���� #�*" #�$�/ %���"% ("�-
+��*���$) ��`��B�!�j. ?�" !� =�B��� "(�<"�� ��$��, !" +��)�� !� $��(�!/ 
�� `�"%�#�$�+�!!"$�� �, $""�+��$�+�!!", �+���#�+��� +"$(���=#�+"$�/ !"-
+"",��`"+�!�) % <�=�"����(�� � ���#B��� (�"*!"`.

���#!�� ��%"+"�����/ — �-� +�����!��. !��%, (�"&. �.:�. �"`���!
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�	 577.126

<������ &$������" #������$�� �����" ������!����� 
�� %����$�)��'�" ������ ����$* '����

�.:�. ����,"+, C.:�. ��<�=��"+�
�*�$��!$%�� *"$����$�+�!!�� �!�+��$����, *. ��<�#%���

� ("$���!�� +��=) *�("���=�) #�$�" (��=�!)��$) ��) %"���%'�� � ��-
#�!�) ��`��#!�< `�,"��+�!�� ��+"�!�< � #��"+�%�. �$!"+!�= q&&�%�"= 
*�("���=�� )+�)��$) $!���!�� �!��!$�+!"$�� ",=�!� +�E�$�+, #�" ("`+"-
�)�� (����(������/ *�("%$�j ��� ��$% �� +"`!�%!"+�!�). ��!�%" !��)�� 
$ ("�"�����/!�=� q&&�%��=� *�("���=�) + `�+�$�="$�� "� *��,�!� � ���-
���/!"$�� ="��� +�`�+��/ �)� !��������/!�< �`=�!�!��. � ��!!"� ��,"�� 
!�=� �$$���"+�!� `�+�$�="$�/ ,�"<�=�#�$%"*" $"$��+� (��`=� %�"+� "� 
������/!"$�� �=���!!"� *�("���=��.

��,"�� +�("�!�!� !� $�='�< %��$. �,E�j ��=(������� ���� %��$ 
$!����� �" 30:°� + ��#�!�� 30 =�!, � `���= (�"�"!*��"+��� q�" $"$�")!�� 
+ ��#�!�� ���< #�$"+. � (��`=� %�"+� �`=��)�� $"�����!�� ",E�*" ,��%�, 
="#�+�!�, *�j%"`�, ����'��*��'��"�"+ (���) � <"��$����!�.

;"$�� %���%"+��=�!!"� � (�"�"!*��"+�!!"� *�("���=�� ��"+�!/ ,��%� 
+ (��`=� %�"+� $!�����$) !� 9,1:% � 16,7:% $""�+��$�+�!!". ���`� ("$�� 
$!���!�) ��=(������� ���� ��"+�!/ ="#�+�!� $!�����$) !� 15,6:%, � ("$�� 
(�"�"!*��"+�!!"� *�("���=�� +"`��$���� !� 24,8:%. �`=�!�!�� ��"+!) ",-
E�< ,��%"+ + ��!�=�%� *�("���=�� "���'����/!" %"��������� $ �`=�!�!�-
�= $"�����!�) ="#�+�!�. ?�" "`!�#���, #�" $!���!�� ��"+!) ,��%"+ ("$�� 
(�"�"!*��"+�!!"� *�("���=�� $+)`�!" �$���!!�= �< (�"��"��`� $ ("$��-
��jE�= ",��`"+�!��= ="#�+�!�.

;�� %���%"+��=�!!"� *�("���=�� ��"+�!/ *�j%"`� + (��`=� +"`��$���� 
!� 38,3:%, � ("$�� (�"�"!*��"+�!�) *�("���=�� �� $"�����!�� $!�����$) 
�" ��"+!) %"!��"�), #�", +���=", $+)`�!" $ �� �$���!!"� �����`�'��� �%�-
!)=�.

�"�����!�� ��� (�� *�("���=�� +"`��$���� !� 28:%, � ��"+�!/ <"��-
$����!� ("+�B���$) !� 23,5:%. ;�� (�"�"!*��"+�!!"� *�("���=�� ��"+�!/ 
��� � <"��$����!� $!�����$) �" !"�=��/!�< `!�#�!��.

��%�= ",��`"=, ,�"<�=�#�$%�� $"$��+ (��`=� %�"+� `�+�$�� "� ���-
���/!"$�� �=���!!"� *�("���=��.

���#!�� ��%"+"�����/ — �-� ,�"�. !��%, (�"&. �.:	. 	��#<�!"+
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�	 616-097

+����! �������*� ����" �� ������ 
/���'� ��"������&���#� �������� 10E8

.:�. ���!�%"+�
�"+"$�,��$%�� *"$����$�+�!!�� �!�+��$����, 

�!$����� ="��%��)�!"� � %���"#!"� ,�"�"*�� �� ���, *. �"+"$�,��$%

��!�= �` $�=�< (��$(�%��+!�< !�(��+��!�� + ��`��,"�%� +�%'�!� 
(�"��+ ���-�!&�%'�� )+�)��$) $"`��!�� �==�!"*�!�, $("$",!"*" �!��-
'��"+��/ �&&�!!"� $"`��+�!�� B��"%" !�������`�jE�< �!����� (bnAb). 
�) ("�$%� �==�!"*�!"+ � "'�!%� q&&�%��+!"$�� �%��+�'�� �=� �-%���"%, 
!�$�E�< !� $+"�� ("+��<!"$�� !�`����j &"�=� bnAb, !�",<"��=" $"`��!�� 
��$�-$�$��=�, =�%$�=��/!" (��,����!!"� % #��"+�%�. ��%"� %���"#!"� ="-
���/j ="��� $�����/ ��!�)-$�!$"� $ ("+��<!"$�!"� q%$(��$$��� `��"��-
B�+"� &"�=� bnAb + +��� �-%���"#!�< ��'�(�"�"+.

G��/j ��!!"� ��,"�� )+�)�"$/ $"`��!�� ���< &�!%'�"!��/!�< $��,��/-
!�< $�!$"�!�< ��!�� $ ("+��<!"$�!"� q%$(��$$��� gl10E8 — ̀ ��"��B�+"� 
+��$�� �!������ 10E8 � �+�< (�"=����"#!�< +����!�"+ — i110E8 � i210E8. 
��,"� ��!!"*" �!������ ",�$�"+��! ��=, #�" "!" <���%����`���$) +�$"%�= 
!�������`�jE�= ("��!'���"=, �"$��*�jE�= 97–99:%, #�" )+�)��$) "�!�= 
�` ��#B�< ("%�`������ $���� +$�< bnAb. 

� <"�� ��!!"� ��,"�� (���= ="��%��)�!"*" %�"!��"+�!�) ,��� $"`��-
!� ��!��+���$!�� %"!$���%'��, %"����jE�� $�!$"�� !� "$!"+� gl10E8, 
i110E8 � i210E8. �) ���!$��%'�� + %�#�$�+� '���+"� %���"#!"� ��!�� 
=� �$("�/`"+��� ��!�j �-%���"#!"� ��=&"=� #��"+�%� DG-75. � ("-
="E/j =��"�� Ca-�ux ,��" ("%�`�!", #�" ("��#�!!�� $�!$"�!�� ��!�� 
DG-75(gl10E8), DG-75(i110E8), DG-75(i210E8) &�!%'�"!��/!�. �!!�) $�!-
$"�!�) (���&"�=� �$("�/`���$) ��) ��$���"+�!�) !�+���$!�< �==�!"*�-
!"+, !�(��+��!!�< (�"��+ `��"��B�+"� &"�=� � ��!!�< &"�= $"`��+�!�) 
�!������ 10�8.

� $+)`� $ ��=, #�" B��"%" !�������`�jE�� �!�����" 10E8 <���%����-
`���$) +�$"%�= ��"+!�= $"=���#�$%"*" *�(��=���*�!�`� + <"�� �&&�!!"*" 
$"`��+�!�), =� ��,"���= !�� $"`��!��= '��"� $���� $�!$"�!�< ��!��, �=�-
����jE�< (�"=����"#!�� $����� $"`��+�!�) �!������ 10E8, #�" ("`+"��� 
(�"+"���/ ��$���"+�!�� �==�!"*�!"+, !�(��+�)jE�< ��`+���� B-%���"#-
!"*" "�+��� + $�"�"!� `���"� &"�=� 10E8.

��,"�� +�("�!�!� (�� ("�����%� �AA� (*��!� } 16-04-00915).

���#!�� ��%"+"�����/ — %�!�. ,�"�. !��% �. �. �"�#�%"+
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��`�	B	G�E k�B	<��� � v�<	�
wH

�	 577.25 

<������ ������� ����� �� 8'�������� �����������#�)��'�� 
1� ��(������� � $��#� 

	.:�. ����)!'
�!$����� '��"�"*�� � *�!���%� �� ���, *. �"+"$�,��$%, 

�"+"$�,��$%�� *"$����$�+�!!�� �!�+��$����

�`=�!�!�� $��"�"!�!��*�#�$%"� (5-��) �%��+!"$�� + ="`*� ("��*�j� 
+��!�= =�<�!�`="= %�% (��"*�!�`�, ��% � ����(�� ��(��$$��. � ("$���!�� 
+��=) ��) $"��� ����) +�)+��!� $("$",!"$�/ "$��,�)�/ $�=(�"=� ��(��$-
$��, "�!�%" (��� �< �!����(��$$�+!"*" +��)!�) "$��j�$) !�)$!�=�. � '�-
�/j (�")$!�!�) q�"*" +"(�"$� + ��!!"� ��,"�� !� +`�"$��< $�='�< %��$ 
,��" (�"+���!" $��+!����/!"� �$$���"+�!�� +��)!�) <�"���� ����), ++�-
��!!"*" + ��#�!�� �+�< ��� $�=� �!�� � "%�`�+�jE�*" + q�"= ����=� �=�-
��!!"� �!����(��$$�+!"� ���$�+��, !� q%$(��$$�j %�j#�+"*" ��*��)�"�� 
5-�� �%��+!"$�� — 5-��1-���"��'�(�"�"+ + ",��$�)< �"%���`�'�� %���"#-
!�< ��� 5-HT-!���"!"+. 

� �$("�/`"+�!��= &��"��$'�!�!"� �==�!"*�$�"<�=�� ("$�� ++���!�) 
(��(����� + �"�`��/!"= � +�!����/!"= "�����< �"�$��/!"*" )��� B+� ",-
!�����!" �"$�"+��!"� $!���!�� q%$(��$$�� 5-HT1A-��'�(�"�"+. ;"$%"�/-
%� ("!���!�� %"��#�$�+� 5-��1�-���"��'�(�"�"+ �����'�"!!" $+)`�+�j� 
$ �!����(��$$�+!�=� q&&�%��=�, ("��#�!!�� ��`��/���� �%�`�+�j� !� 
+"`="�!"� +%�j#�!�� q�"*" (��� + =�<�!�`= �!����(��$$�+!"*" ���$�+�) 
<�"���� ����).

��,"�� ("������!� *��!�"= } 0324-2018-0043 ;�"*��==� ;��`����=� 
��� «A�!��=�!���/!�� �$$���"+�!�) ��) ,�"=���'�!$%�< ��<!"�"*��».

���#!�� ��%"+"�����/ — �-� ,�"�. !��% �.:�. ��B%�!�
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�	 612

<������ �>������ �� ��#�����# FGF21 � 8'�������� #���� 
� %&��$ >��� & $*/�" ������� �� ����

�.:~. ����,�!�
�"+"$�,��$%�� *"$����$�+�!!�� �!�+��$����

�����!�� — ��$$��"�$�+", +"`!�%�jE�� + ��`��/���� ��$,���!$� =��-
�� ("$��(��!��= � ��$<"�"+�!��= q!��*��. � �" +��=) %�% ("$��(��!�� 
q!��*�� `�+�$�� "� ("���,��!�) (�E�, ��$<"� q!��*�� `�+�$�� "� =!"*�< 
&�%�"�"+, "�!�= �` %"�"��< )+�)��$) ���="*�!�` + ,��"� ���"+"� �%�!�. 
;"q�"=� "�!�= �` ("��!'���/!" +"`="�!�< $("$","+ �`,�+��/$) "� ��B-
!�*" +�$� )+�)��$) ("+�B�!�� ���="*�!!"� �%��+!"$�� ,��"*" ����. �`-
+�$�!", #�" + ,��"= ���� &�%�"� �"$�� &�,�",��$�"+ 21 (FGF21) �%��+�-
���� ���="*�!�` � ("+�B��� q%$(��$$�j *�!"+, +"+��#�!!�< + ��*��)'�j 
���="*�!�`� � �*��+"�!"-���"+"*" ",=�!�. ��!�%" �" $�< ("� !� �`�#�!� 
("�"+�� ��`��#�) + �`=�!�!�� ��"+!) FGF21 + %�"+� � �*" q%$(��$$�� + ,�-
�"= ���� (�� "����!��.

G��/ ��,"�� — �$$���"+��/ +��)!�� "����!�) !� ��"+�!/ *"�="!"+ 
� =���,"���"+ + %�"+�, � ��%�� !� q%$(��$$�j *�!"+ ,��"*" ����, �#�$�+�-
jE�< + ��*��)'�� ���="*�!�`� � �*��+"�!"-���"+"*" ",=�!�, � "$",�� ��`-
!"*" ("��. ���" ("%�`�!", #�" (�� "����!�� �"�/%" � $�='"+ ("+�B��$) 
�!��%$ ,��"*" ���� ("�!"B�!�� =�$$� "�*�!� % =�$$� ����, %). � $�='"+ 
+ ,"�/B�� $��(�!�, #�= � $�="% ("+�B��$) ��"+�!/ + FGF21 %�"+� � q%$-
(��$$�) �*" *�!� + ,��"= ����. � �" �� +��=) � $�='"+, + "���#�� "� $�-
="%, $!����$) ��"+�!/ q%$(��$$�� *�!"+, �#�$�+�jE�< + (�����#� $�*!�-
�� FGF21 (��'�(�"��, �%��+����=�� (��"%$�$"=!�=� (�"��&����"��=� 
(PPARg) � %"-��'�(�"� FGF21 (KLB)) � *�!"+, q%$(��$$�j %"�"��< $��=���-
���� FGF21 (%��!���! (��/=��-���!$&���`� 1 (CPT1), ���!$("���� *�j%"`� 
1 (Slc2a1) � ���!$("���� *�j%"`� 4 (Slc2a4)). ;"��+��!�� q%$(��$$�� *�!"+, 
+"+��#�!!�< + "%�$��!�� ���!�< %�$�"� (CPT1) � + ("$��(��!�� *�j%"`� 
(Slc2a1 � Slc2a4) � "����+B�< $�='"+, +"`="�!", $("$",$�+��� �`,��"#!"-
=� !�%"(��!�j � !�< ,��"*" ����. 

��%�= ",��`"=, (�� "����!�� � $�='"+ ,"��� +�����!!"�, #�= � $�="%, 
("+�B�!�� ��"+!) FGF21 + %�"+� � �*" q%$(��$$�� + ,��"= ����, #�" �$$"-
'���"+��"$/ $ ��`+����= ��`�$��!�!"$�� % �*" ���$�+�j !� ��"+!� q%$(��$-
$�� *�!"+ � $ ("+�B�!��= �!��%$� ,��"*" ����. 

���#!�� ��%"+"�����/ — �-� ,�"�. !��%, (�"&. �.:�. ����!
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�	 612+591.1

='�������� #���� ������������" �����$* ������*� >�����*� 
����� ��������!��#� �������� #��'�'����'����� � ��"����� �������

	.:�. ����%
�"+"$�,��$%�� *"$����$�+�!!�� �!�+��$����

���"�"!�!"+�) $�$��=� ="`*� +"+��#�!� + (�")+��!�� ��(��$$�+!�< $"-
$�")!��, $%�"!!"$�/ % %"�"��= =!"*"%���!" +"`��$���� + ��`��/���� !�,��-
*"(��)�!�< $���$$"�!�< �$�"+�� (�"��%�!�) ��!!�*" "!�"*�!�`�. ;"+�-
B�!�� ��"+!) *"�="!"+ $���$$�, *�j%"%"���%"��"+ (�� ��%�< $��,�< +"`-
���$�+�)<, %�% ��`��#�!�� $ =����/j ��� �<��B�!�� $��(�!� =�����!$%"� 
`�,"�� + (��+�� �!� ��`!�, $("$",!" !���B��/ &�!%'�"!��"+�!�� $��"�"-
!�!"+"� $�$��=� � (��+�$�� % ��`+���j �&&�%��+!�< ��$$��"�$�+. �$$��-
�"+�!�� ��"+!�� q%$(��$$�� *�!"+ $��"�"!�!"+"� $�$��=� + "�����< ="`*� 
+`�"$��< ��+"�!�< $ ("="E/j ;G� + ����/!"= +��=�!� ("$�� ++���!�) �= 
!� ������ ��!/ ��`!� ��%$�=���`"!� (0,2 =*/%*) ��� *���"%"���`"!� (5 =*/
%*), � ��%�� ���$�+�) <�"!�#�$%"*" ��� "$��"*" $���$$� )+��"$/ '��/j ��,"-
��. ��"!����/!"� ++���!�� *�j%"%"���%"��!�< *"�="!"+ (��+��" % �"�*"-
+��=�!!"=� �`=�!�!�j �%��+!"$�� $��"�"!�!"+"� $�$��=� — ("!���!�j 
q%$(��$$�� *�!� %�j#�+"*" &��=�!�� $�!��`� =�����"�� — !���"!��/!"� 
���(�"&�!*���"%$���`� (tph2) + $���!�= ="`*�. ?�" $!���!�� q%$(��$$�� 
*�!� tph2 � ��+"�!�< $ !�"!����/!�= ++���!��= *"�="!"+ $"<��!)�"$/ !� 
&"!� <�"!�#�$%"*" �=���!!"*" $���$$�, ("+�B�jE�*" ��"+�!/ =��	 *�!� 
&��=�!��, � ��%�� (�� ���$�+�� "$��"*" $���$$"�!"*" +"`���$�+�), $!���-
jE�*" %"��#�$�+" ���!$%��(�"+ *�!� tph2 (" $��+!�!�j $ %"!��"�/!�=� 
*��((�=�. ��"+�!/ q%$(��$$�� *�!� $��"�"!�!"+"*" ���!$("����� (Scl6a4) 
�"$�"+��!" %"������"+�� $ ��"+!�= =��	 *�!� tph2 !� (�"�)��!�� +$�< 
q%$(���=�!���/!�< (�"'����. ?%$(��$$�) *�!� "$!"+!"*" ���"��'�(�"�� 
$��"�"!�!"+"� $�$��=� — 5ht1A !� `�+�$��� "� !�"!����/!�< *"�="!��/-
!�< +"`���$�+��, !" "%�`���$/ #�+$�+����/!� % ���$�+�j %���%"+��=�!!"*" 
$���$$� +�!����!!"*" (��+�!�), ("+�B�)$/ + $���!�= ="`*� � (��&�"!-
���/!"� %"�� � +$�< *��(( ��+"�!�<. 

� ��,"�� +(��+�� �$��!"+��!" �"�*"+��=�!!"� �`=�!�!�� q%$(��$$�� *�-
!"+ $��"�"!�!"+"� $�$��=� ="`*� +`�"$��< ��+"�!�< ("$�� "�!"%���!"*" 
++���!�) *�j%"%"���%"��"+ + #�+$�+����/!�� (���"� ��!!�*" "!�"*�!�`�.

��,"�� ("������!� *��!�"= �AA� 16-04-01222.

���#!�� ��%"+"�����/ — �-� ,�"�. !��%, �"'�!� �.:�. 	���!�!�
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�	 57.032

������ ��$�����" ��"��#����� � #����'�$�� '�*� OXYS 
��� �������� ������'�� %������ ��!(#�"$���

�.:�. ���!)B�+�
�"+"$�,��$%�� *"$����$�+�!!�� �!�+��$����, 

�!$����� '��"�"*�� � *�!���%� �� ���, *. �"+"$�,��$%

� $+)`� $ �+���#�!��= (�"�"������/!"$�� ��`!� !�$���!�) ��`+���< 
� ��`+�+�jE�<$) $���! ��$��� %"��#�$�+" �j���, $�����jE�< ,"��`!/j 
��/'*��=��� (��). ;��"*�!�` q�"*" `�,"��+�!�) ��$!" $+)`�! $ !���B�!�-
)=� !���"*�!�`� — %�j#�+"*" =�<�!�`=� ��*��)'�� (��$��#!"$�� `���"*" 
="`*�. �) "'�!%� +%���� �`=�!�!�� !���"*�!�`� + ��`+���� (��`!�%"+ �� 
=� �$("�/`"+��� %��$ OXYS — ="���/ $("����#�$%"� &"�=� ��.

��,"�� +�("�!�!� !� %��$�<-$�='�< ��!�� OXYS � ��$��� (%"!��"�/) 
+ +"`��$�� 3 � 18 =�$. ;�"�!"$�/ !���",��$�"+ I � II ��(� � $"�����!�� 
�-�=��"��� (��) + `�,#��"� �`+���!� (C�) *�(("%�=(� "'�!�+��� =��"�"= 
�==�!"*�$�"<�=��. �) "'�!%� $("$",!"$�� % ",�#�!�j � (���",�#�!�j 
�$("�/`"+��� +"�!�� ��$� �"���$�.

�!���` ��`��/���"+ ("%�`��, #�" � %��$ OXYS + +"`��$�� ���< =�$)'�+ 
$("$",!"$�/ % ",�#�!�j $!���!�: ����!�!�� (���"� !�<"���!�) $%���"� 
("� +"�"� (���&"�=� !� �`=�!)�$) + ��#�!�� (��+�< ()�� �!�� ��$���"-
+�!�), �"*�� %�% %��$� ��$��� ��� !� +�"�"� ��!/ ",�#�!�) !��#���$/ 
!�<"���/ (���&"�=�. �� $����jE�� ��!/ ("$�� (���=�E�!�) (���&"�=� 
+ (�"��+"("�"�!�� $�%�"� ,�$$��!� %��$� ��$��� ��="!$����"+��� `!�-
#����/!"� $"%��E�!�� +��=�!� �� !�<"���!�), #�" $+������/$�+��� ", �< 
�$(�B!"= (���",�#�!��. � %��$ OXYS q�"� ("%�`����/ `!�#�=" !� �`=�-
!)�$), #�" �%�`�+��� !� !���B�!�� �< $("$",!"$�� % (���",�#�!�j. 

;"��#�!!�� ��!!�� ="*�� "������/ �`=�!�!�) !���"!��/!"� (��$��#-
!"$�� *�(("%�=(� %��$ OXYS. �� ("%�`���, #�" + ��� =�$)'� + C� %��$ 
OXYS ,��� $!���!� (�"�!"$�/ !���",��$�"+ I ��(�. � +"`��$�"= (�"�-
!"$�/ !���",��$�"+ I � II ��(� `!�#����/!" $!�����$/ � %��$ ",��< ��!��. 
� 18 =�$. (�"�!"$�/ !���",��$�"+ II ��(� ,��� ("+�B�!� + C� %��$ OXYS 
!� &"!� `!�#����/!"*" ("+�B�!�) $"�����!�) ��.

��%�= ",��`"=, =�!�&�$��'�) (��`!�%"+ �� � %��$ OXYS (" +��=�!� 
$"+(����� $" $!���!��= %"*!���+!�< &�!%'�� � (�"'�$$"+ !���"*�!�`�. 
� +"`��$�"= q�� !���B�!�) (�"*��$$���j� !� &"!� `!�#����/!"*" �+���#�-
!�) + C� *�(("%�=(� %��$ OXYS $"�����!�) ��.

���#!�� ��%"+"�����/ — %�!�. ,�"�. !��% �.:�. ���!�'%�)
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�	 612.64

<������ ������� �� 8'�������� #���� � ���(�����, 
$��#� � ��)��� ������ �����#� ���� & $*/�" � '��(� %���$�������

�.:�. �!�$"+�
�"+"$�,��$%�� *"$����$�+�!!�� �!�+��$����

�� ��,"���"�!�< *��`�!�< ("%�`�!", #�" *"�="! ���"+"� �%�!� ��(��! 
+ (���"� ,���=�!!"$�� "%�`�+��� `�+�$)E�� "� ("�� +��)!�� !� ��`+���� 
("�"=$�+�. ��<�!�`=� *�!���-$(�'�&�#�$%"*" (�"*��==���jE�*" ���-
$�+�) =�����!$%"*" ��(��!� !� �`�#�!�. �"`="�!", ��(��! +��)�� !� &�!%-
'�j (��'�!� � (���) !�("$���$�+�!!" !� ��`+�+�jE��$) (�"�.

G��/ — �`�#��/ +��)!�� ++���!�) ��(��!� !� ("`�!�< $�"%�< ,���=�!!"-
$�� !� q%$(��$$�j *�!"+ �"$�"+�< &�%�"�"+ Igf1, Igf2, Igf2R, ���!$("����"+ 
�=�!"%�$�"� Snat1, Snat2 � Snat4 � *�j%"`� Glut1 � Glut3 + (��'�!��<, !� q%$-
(��$$�j *�!"+, ��*�����jE�< ��$<"� q!��*�� (���-4, NPY, !���, AgRP) 
+ ="`*�, � *�!"+ Igf1, Igf2, Igf2R + (�#�!� (�"�"+ ��`!"*" ("�� � =�B��.

��B�= ��!�� �57Bl !� 17 ��!/ ,���=�!!"$�� ++"���� ��(��! (4 =*/
%*), ��," &�`�"�"*�#�$%�� ��$�+"�. �(�$�) ��� #�$� ��� $�=/ #�$"+ ("$�� 
++���!�) (�"+"���� "'�!%� q%$(��$$�� *�!"+ + �%�!)< =��"�"= ��-;G� 
+ ����/!"= +��=�!�.

�+���!�� ��(��!� $!����" +�$ (�"�"+ #���` $�=/ #�$"+ ("$�� ++���!�) 
� "%�`�+��" ̀ �+�$)E�� "� ("�� +��)!�� !� q%$(��$$�j *�!"+. ����` ��� #�$� 
("$�� ++���!�) � (�"�"+ ��!$%"*" ("�� q%$(��$$�) *�!� Igf2 + (��'�!�� $!�-
`���$/, *�!� ���-4 + ="`*� — ("+�$���$/. ����` $�=/ #�$"+ ("$�� ++���!�) 
q%$(��$$�) *�!� Igf2R + (�#�!� (�"�"+ ��!$%"*" ("�� �+���#���$/, q%$(��$-
$�) *�!� AgRP + ="`*� (�"�"+ =��$%"*" ("�� $!�`���$/, q%$(��$$�) *�!� 
���4 ,��� ("+�B�!!"� � (�"�"+ ","�*" ("��.

��`��/���� ("%�`�+�j�, #�" ��(��! �"�="`�� �"$� (�"�"+. ��(��! ="-
��� ("��+�)�/ �"$� (�"�"+ ��!$%"*" ("�� #���` +��)!�� !� q%$(��$$�j 
&�%�"�"+ �"$�� + (��'�!�� � + (�#�!� (�"�"+. ������!$%�� ��(��! ="��� 
"%�`�+��/ *�!���-$(�'�&�#�$%"� "�$�"#�!!"� +��)!�� !� =���,"��#�$%�� 
&�!"��( ("�"=$�+� #���` !�"��!�%"+"� +"`���$�+�� !� $��!"+��!�� $�$��=, 
��*�����jE�< q!��*���#�$%�� ,���!$, � (�"�"+ =��$%"*" � ��!$%"*" ("��.

���#!�� ��%"+"�����/ — %�!�. ,�"�. !��% �.:�. ��%��"+�
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�	 611.81; 612.825.1; 612.822

=22�'�* �������� �&%��������)��'�" ���* '���$��� 
�� 8'�������� %��'� c-Fos � ����$���*� ��"����� ���2������!��" 

'��* & '�*� � &������� �����#� �������

�.:�. �"`�
�"+"$�,��$%�� *"$����$�+�!!�� �!�+��$����

�(��$$�) — B��"%" ��$(�"$���!�!!"� � *����"*�!!"� `�,"��+�!�� $ �)-
����=� ��) `�"�"+/) � q%"!"=�%� ("$���$�+�)=�. ��$="��) !� *"�� �`�#�!�) 
� ("(��%� ��`��,"���/ q&&�%��+!�� =��"�� ��#�!�), �"$��(!�� + !�$�")E�� 
="=�!� �!����(��$$�!�� �=�j� $��/�`!�� "*��!�#�!�). � (��+�j "#����/ — 
`�����%� + !�$%"�/%" !����/ �" �"$����!�) ����(�+��#�$%"*" q&&�%��. ;"-
$���!�� %��!�#�$%�� �$$���"+�!�) ("%�`���, #�" %���=�!, !�%"!%���!�!�� 
�!��*"!�$� NMDA-��'�(�"�"+, +�`�+��� ,�$��"� �!����(��$$�!�!"� ���-
$�+�� � q&&�%��+�! ���� � (�'��!�"+, �$�"�#�+�< % %��$$�#�$%�= �!����-
(��$$�!��=. G��/ ��!!"*" �$$���"+�!�) — �$��!"+��/ +��)!�� "�!"%���!"*" 
++���!�) $�,�!�$����#�$%"� �"`� %���=�!� !� q%$(��$$�j ,��%� $-Fos, =��%��� 
�%��+!"$�� !���"!"+, + (��&�"!���/!"� %"�� (PFC) %��$, ��% %�% �`+�$�!", #�" 
��!!�) ",��$�/ ="`*� �#�$�+��� + ��*��)'�� ($�<"q="'�"!��/!�< $"$�")!�� 
"�*�!�`=�. �) q�"*" +`�"$��= $�='�= %��$ ��!�� Wistar +!����,�jB�!!" 
++"���� %���=�! + �"`� 15 =*/%* +�$� ����, � %"!��"�/!"� *��((� — q%+�+���!�-
!�� ",��= &�`�"�"*�#�$%"*" ��$�+"��. ��$ $(�$�) ("�"+�!� ��+"�!�< �` %�-
��"� *��((� $���$$��"+��� + �$�"+�)< ("�+�B�+�!�) `� <+"$�, �E� #���` �+� 
#�$� +����)�� *"�"+!"� ="`*. �) "'�!%� %"��#�$�+� (���=��!�< !���"!"+ 
+ PFC, q%$(��$$���jE�< c-Fos, (�"+"���"$/ �==�!"*�$�"<�=�#�$%"� "%��-
B�+�!�� $��`"+ ="`*� (" q�"=� ,��%�, � ��%�� =��%��� (���=��!�< !���"!"+ 
+��<!�< $�"�+ %"�� ,"�/B�< ("��B���� — Satb2, ("$�� #�*" ("�$#���+��"$/ 
%"��#�$�+" $"q%$(��$$���jE�< q�� ,��%� !���"!"+, � ��%�� ",E�� %"��#�$�+" 
$-Fos-("�"�����/!�< !���"!"+. � ��`��/���� ,��" ",!�����!", #�" %���=�! 
�+���#�+�� ",E�� #�$�" !���"!"+ PFC, q%$(��$$���jE�< c-Fos, !� "��!�%"-
+"= ��"+!�, %�% (�� +"`���$�+�� $���$$"=, ��% � + !�$��$$"+�< �$�"+�)<, (" 
$��+!�!�j $ %"!��"�/!"� *��(("�, %"�"��) !� ("�+��*���$/ $���$$�. ;�� q�"= 
+ %"!��"�/!"� *��((�, ("�+��*!��"� $���$$�, !�,�j���"$/ ��%"� �� �+���#�!�� 
%"��#�$�+� $-Fos-("`���+!�< %���"%, %�% � + %���=�!"+"� *��((�. C!�#�=�< 
��`��#�� + %"��#�$�+� !���"!"+, $"q%$(��$$���jE�< c-Fos � Satb2, !� ,��" 
",!�����!". ��%�= ",��`"=, %���=�! +�`�+��� �+���#�!�� �%��+!"$�� !���"-
!"+ PFC, �!��"*�#!" +"`���$�+�j "$���= $���$$"=, (��#�= + q�"� "�+�� +"+��-
%�j�$) %�% (���=��!��, ��% � !�(���=��!�� !���"!�.

��,"�� ("������!� *��!�"= ��A } 14-15-00115;.

���#!�� ��%"+"�����/ — %�!�. ,�"�. !��% .:�. ��!B�%"+
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�	 577.25

��&)���� ��2�$����#�)��'�" �����$* � $��#� '�*� � #�����)��'� 
�����$���������*$ �#�������*$ ���������$ ��� �#� ���&������$

.:�. ���=�!
�"+"$�,��$%�� *"$����$�+�!!�� �!�+��$����, 

�!$����� '��"�"*�� � *�!���%� �� ���, *. �"+"$�,��$%

��!"� �` =!"��$�+� !���"���!$=�����!�< $�$��= ="`*�, +"+��#�!!�< 
+ ��*��)'�j �*��$$�+!"*" ("+���!�), )+�)��$) �"&�=�!��*�#�$%�) (�) 
$�$��=�. ��!�%" !� $�*"�!)B!�� ��!/ $+���!�� ", �� �#�$��� +$� �E� !� 
�"$���"#!". ��%�� ",��E��� !� $�,) +!�=�!�� &�%� "�$��$�+�) ��,"�, +�-
("�!�!!�< !� *�!���#�$%�< ="���)< �*��$$��. ��!"� �` ��%�< ="����� )+-
�)��$) ��!�) %��$, $���%'�"!��"+�!!�< !� +�$"%�� ��"+�!/ `�E��!"-","-
�"!����/!"� �*��$$��, +�`+�!!"� $���<"= (" "�!"B�!�j % #��"+�%�.

G��/j ��!!"� ��,"�� ,��" �`=���!�� ��"+!) q%$(��$$�� =��	 %�j#�-
+�< *�!"+ � $�$��=�, � ��%�� ��"+!�� � � ��"%$�&�!���%$�$!"� %�$�"�� 
(�A�	) + ��`��#!�< $���%����< ="`*� +�$"%"�*��$$�+!�< � ��#!�< %��$. 
?%$(��$$�j *�!"+, %"����jE�< ���"`�! *���"%$���`� (Th), � ���!$("���� 
(Slc6a3), � ��'�(�"�� 1 � 2 ("���("+ (Drd1 � Drd2) � &��=�!�� %���,"��`=� 
� (Maoa, Maob, Comt) "(�����)�� =��"�"= %"��#�$�+�!!"� ��-;G� + ����/-
!"= +��=�!� + $������=�, #��!"� $�,$��!'��, (������E�< )���<, *�(("%�=(�, 
=�!����!�, &�"!���/!"� %"�� � ",��$�� )��� B+� $���!�*" ="`*�. ��"+!� � 
� �A�	 �`=��)�� $ ("="E/j �?D> + #��!"� $�,$��!'�� � $������=�.

���" +�)+��!" $!���!�� ��"+!) q%$(��$$�� =��	 *�!"+ Drd2 (p:<:0,05), 
Slc6a3 (p:<:0,05), Th (p:<:0,01) � ("+�B�!�� =��	 *�!� Maob (p:<:0,01) + #��-
!"� $�,$��!'�� � �*��$$�+!�< ��+"�!�< (" $��+!�!�j $ ��#!�=�. ��%�� 
� �*��$$�+!�< %��$ ("+�B�!� ��"+!� =��	 *�!"+ Drd1 (p:<:0,01), Comt 
(p:<:0,01), Maoa (p:<:0,05) + $���!�= ="`*�. � =�!����!� ��%�� ",!�����!� 
+�$"%�� ��"+!� =��	 *�!"+ Comt (p:<:0,01), Maoa (p:<:0,001), Maob (p:<:0,05) 
� �*��$$�+!�< ��+"�!�<. � �"("�!�!�� ("%�`�!" ("+�B�!�� ��"+!) =��	 
*�!� Comt + $������=� (p:<:0,01) � *�(("%�=(� (p:<:0,01). 	 �"=� �� + *�(-
("%�=(� ",!�����!" ("+�B�!�� ��"+!) =��	 *�!� Drd1 (p:<:0,05) � ("!�-
��!�� ��"+!) =��	 *�!� Drd2 (p:<:0,05) � �*��$$�+!�< %��$ (" $��+!�!�j 
$ ��#!�=�. "$�"+��!�< ��`��#�� + ��"+!� � � �A�	 + �$$���"+�!!�< 
$���%����< !� ",!�����!".

��%�= ",��`"=, +(��+�� ("%�`�!", #�" � ��+"�!�< $ *�!���#�$%� �����-
=�!��"+�!!�= �*��$$�+!�= ("+���!��= `!�#����/!" �`=�!)��$) ��"+�!/ 
q%$(��$$�� *�!"+, +"+��#�!!�< + =���,"��`= � ��'�('�j �"&�=�!�.

��,"�� +�("�!�!� + ��=%�< *��!�� �AA� (} 17-04-00183).

���#!�� ��%"+"�����/ — %�!�. ,�"�. !��% �.:�. G�,%" 
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�	 57.032

	��%������� ��"��#����� � #����'�$�� ���>�����$���� 
��������� '�*� OXYS � ������!�*" ������

�.:�. 	"`�"+�
�"+"$�,��$%�� *"$����$�+�!!�� �!�+��$����, 

�!$����� '��"�"*�� � *�!���%� �� ���, *. �"+"$�,��$%

�+���#�!�� (�"�"������/!"$�� ��`!� !�$���!�) ��`+���< $���! 
(��+"��� % ("+�B�!�j ��$%� ��`+���) �$$"'���"+�!!�< $ +"`��$�"= `�-
,"��+�!��, + �"= #�$�� — ,"��`!� ��/'*��=��� (��). ����E�� + "$!"+� 
`�,"��+�!�) !���"��*�!�����+!�� (�"'�$$� ��$!" $+)`�!� $ �`=�!�!�)=� 
(��$��#!"$�� ="`*�. ;"%�`�!", #�" !���"*�!�` — %�j#�+"� =�<�!�`= (��-
$��#!"$�� — !���B���$) (�� ��, !" %����#�$%�� +"`��$� ��`+���) � =�$-
B��,� =�!�&�$��'�� q��< !���B�!�� �`�#�!� !��"$���"#!". �) �$$���"-
+�!�) +"`="�!"� $+)`� ��`+���) (��`!�%"+ �� $ �`=�!�!�)=� !���"*�!�`� 
+ *�(("%�=(� + j+�!��/!�� (���"� �$("�/`"+��� %��$ OXYS — ="���/ 
!��,"��� ��$(�"$���!�!!"� $("����#�$%"� &"�=� `�,"��+�!�).

��,"�� +�("�!�!� !� $�='�< %��$ ��!�� OXYS � ��$��� (%"!��"�/) 
+ +"`��$�� 10, 20 � 45 �!��. ;�"�!"$�/ `����< � !�`����< !���"!"+ + `�,#�-
�"� �`+���!� (C�) *�(("%�=(� "'�!�+��� =��"�"= �==�!"*�$�"<�=��. �"-
�"�!"-�$$���"+����/$%�j �%��+!"$�/ � ��"+�!/ ���+"�!"$�� %��$ "'�!�-
+��� + ��$��< «��%���"� ("��», «;��("�!)��� %��$�"",��`!�� ��,���!�», 
«��=!�� '���!��», $("$",!"$�/ % ",�#�!�j — + «�"�!"= ��$�� �"���$�».

�!���` ��`��/���"+ ("%�`��, #�" + +"`��$�� 10 �!�� � %��$ OXYS (�"�-
!"$�/ %���"% !���"!��/!"*" �)�� + C� *�("%�=(� ("#�� +�+"� ,"�/B�, #�= 
� %��$ ��$���, `� $#�� ("+�B�!!"*" $"�����!�) !���",��$�"+ I � II ��-
("+. 	 +"`��$�� 20 �!�� (�"�!"$�/ %���"% !���"!��/!"*" �)�� + C� %��$ 
OXYS $!�����$) �" ��"+!) %��$ ��$���. 	 45 �!)= (�"�!"$�/ %���"% + C� 
%��$ ��$��� +"`��$���� `� $#�� �+���#�!�) (�"�!"$�� !���",��$�"+ II ��(�, 
� %��$ OXYS `!�#�=�< �`=�!�!�� !� (�"�$<"���. 	��$� OXYS ��="!-
$�����j� $!���!!�j ="�"�!"-�$$���"+����/$%�j �%��+!"$�/ +" +$�< ���< 
+"`��$��< � ("+�B�!!�� ��"+�!/ ���+"�!"$�� + 45 �!)< (" $��+!�!�j 
$ %��$�=� ��$���. ��%�� � %��$ OXYS + +"`��$�� 45 �!. $("$",!"$�/ % ",-
�#�!�j + +"�!"= ��$�� �"���$� !���, #�= � %��$ ��$���.

��%�= ",��`"=, +�)+��!!�� + j+�!��/!�� (���"� �`=�!�!�) (�"'�$-
$"+ !���"*�!�`� + *�(("%�=(� �, %�% $���$�+��, !���B�!�� ("+���!�) %��$ 
OXYS ="*�� �����/ + "$!"+� ��`+���) $ +"`��$�"= (��`!�%"+ ��.

���#!�� ��%"+"�����/ — %�!�. ,�"�. !��% �.:�. ���!�'%�)
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�	 615

������������ ��������� �*% ���� Danio rerio � ����� 
«
��*" ������&��» ��� ����x������� ��#�%����� 

������&$-���(�2�)��" ����������" �������2��2����*, �0-2153, 
� '�����)��'�#� ��������������� 2�&�'������

�.:�. 	"�"��*�!
�"+"$�,��$%�� *"$����$�+�!!�� �!�+��$����

�������= — $(�'�&�#!�) ���"`�!"+�) (�"���!&"$&���`� (STEP), %"-
�"��) )+�)��$) ,��%"= +!����%���"#!"� ���!$��%'��. �+���#�!�� %"��#�-
$�+� STEP + ="`*� (��+"��� % !���"��*�!�����+!�= `�,"��+�!�)=. � $+)`� 
$ q��= �`�#�!�� +��)!�) �!*�,��"�� STEP-*���"<�"���� 8-���&�"�=�-
���-1,2,3,4,5-(�!�����(�!-6-�=�!� (��-2153) !� ("+���!�� � $��+!�!�� 
�*" $ %��$$�#�$%�=� (��(�����=� )+�)��$) �%����/!"� `���#��. ��!�� ,��" 
("%�`�!", #�" ��-2153 "%�`�+��� +�����!!�� �!����(��$$�!�!�� � �!��-
%�����(��#�$%�� q&&�%�� � =�B��. � ("$���!�� *"�� + %�#�$�+� &��=�%"-
�"*�#�$%"� ="���� �%��+!" �$("�/`�j�$) ��,� +��� Danio rerio, #�" ",�)$-
!)��$) ��*%"$�/j + ",��E�!�� � $"�����!��. 

G��/j ��!!"� ��,"�� ,��" �$$���"+�!�� +��)!�) "$��"*" (��� #�$�) 
� <�"!�#�$%"*" (14 �!��) (����)+��!�) &��"%$���!� (+ �"`�< 0,125 ��� 
0,25 =*/�) � ��-2153 (+ �"`�< 0,125 ��� 0,25 =*/�) !� ("+���!�� Danio rerio.

?%$(���=�!�� (�"+"���� !� +`�"$��< "$",)< ���!!"<+"$��< Danio 
rerio. D�+"�!�� ,��� ��`����!� !� #����� *��((�: ��$�+"�����/, ��-2153, 
&��"%$���! � ��-2153/&��"%$���!. ;"+���!�� "'�!�+��� $ ("="E/j ��$�� 
«�"+�� ��`��+���». D�+"�!"� ("=�E��� + !"+�� ��) !�*" ��`��+��� $ #�-
$�"� +"�"� � + ��#�!�� ()�� =�!�� ��*�$����"+��� �*" ("+���!��. � ��!!"= 
��$�� ��+"�!"� (���("#����� !�<"���/$) !� �!� $"$���, #�" *"+"��� " ���+"-
�!"$��, +�`+�!!"� !�`!�%"="� $���"�. 	��$$�#�$%�� �!����(��$$�!� &��-
"%$���! $!����� +��=) !�<"���!�) ��+"�!"*" !� �!� ��`��+����.

���" ("%�`�!", #�" "$��"� � <�"!�#�$%"� (����)+��!�� &��"%$���!� 
� ��-2153 $!����" +��=) !�<"���!�) ��,� + !��!�� #�$�� $"$���. ��!�-
%" <���%��� ("+���!�) ��+"�!�< $�E�$�+�!!" "���#��$). ��,�, ("��#�+-
B�� &��"%$���!, (��+��� (���=�E�$�+�!!" !� ("+��<!"$��, �"*�� %�% ��,� 
$ ��-2153 �$$���"+��� +$j (�"E��/ ��`��+����. ;�� $"+=�$�!"= (����)+��-
!�� ��-2153 � &��"%$���!� ��%�� ,��" ",!�����!" $!���!�� +��=�!�, (�"-
+���!!"*" !� �!� ,�$$��!�. ��%�= ",��`"=, + ��!!"� ��,"�� +(��+�� ("%�`�! 
�!%$�"����#�$%�� q&&�%� �!*�,��"�� STEP (��-2153) !� ��, Danio rerio.

���#!�� ��%"+"�����/ — %�!�. ,�"�. !��% �.:�. 	���%"+�
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�	 612.8

<������ ����* �������#� ��� �� �����������&� �����$& $��#� 
� ��������� $*/�" � ������������*$� �����)��$� � �'�������� 

'��)���#� 2��$���� ������� ���������� — ������2��#����'�����* 2 

;.:. 	"=��+�, �.:�. �"�"%�!
�"+"$�,��$%�� *"$����$�+�!!�� �!�+��$����, 

�!$����� '��"�"*�� � *�!���%� �� ���, *. �"+"$�,��$%

��`"!!"� �&&�%��+!"� ��$$��"�$�+" (���) <���%����`���$) ��'���+�-
��jE�� ��(��$$���, +"`!�%�jE�� + "$�!!�-`�=!�� (���"�. ;"%�`�!" �#�-
$��� $��"�"!�!"+"� (5-��) $�$��=� ="`*� + (��"*�!�`� ���. ���(�"&�!*�-
��"%$���`� 2 (�;�2) )+�)��$) %�j#�+�= &��=�!�"= $�!��`� 5-�� + ="`*�. 
;���("��*���$), #�" =���'�� + *�!� Tph2 ="*�� ,��/ �$$"'���"+�!� $ ��-
$%"= ��`+���) ���. �`+�$�!", #�" �����/ 1473G ("��="�&�`=� C1473G 
+ *�!� mTph2 $!����� +�+"� �%��+!"$�/ &��=�!�� + ="`*� � =�B��.

G��/j ��!!"� ��,"�� )+�)��$) +�)$!�!�� �"�� %�j#�+"*" &��=�!�� 
$�!��`� 5-HT, �;�2, + ���%'�� !��+!"� $�$��=� � ("+���!�) !� %"�"�%�� 
$+��"+"� ��!/ � =�B�� B6-1473� � B6-1473G $ !�$���$�+�!!"� +�$"%"� 
� !�`%"� �%��+!"$�)=� �;�2.

��B� %���"*" *�!"��(� ,��� ��`����!� !� �+� *��((�, %"�"��� $"-
�������$/ + ��#�!�� =�$)'� (�� ���!!"= (14 #�$"+) ��� %"�"�%"= (4 #�$�) 
$+��"+"= �!�. 	"�"�%�� $+��"+"� ��!/ �+���#�+�� ��(��$$�+!"("�",!�j 
!�("�+��!"$�/ + ��$�� «;��!������/!"� (��+�!��» � =�B�� ",��< ��!��. 
� �"�� +��=) $"�����!�� (�� %"�"�%"= �!� $!����" ��"+�!/ 5-��, �+���-
#�+��" ��"+�!/ 5-*���"%$��!�"��%$�$!"� %�$�"�� (5-HIAA) � "�!"B�!�� 
5-HIAA/5-HT + *�(("%�=(� � =�B�� B6-1473G, !" !� � B6-1473C. � $���-
!�= ="`*� $"�����!�� (�� %"�"�%"= �!� $!����" ��"+�!/ 5-�� � �+���#�-
+��" "�!"B�!�� 5-HIAA/5-HT � =�B�� ","�< *�!"��("+. �"�����!�� (�� 
%"�"�%"= �!� �+���#�+��" q%$(��$$�j *�!� Htr2a + *�(("%�=(� � $���!�= 
="`*� � =�B�� B6-1473G, !" !� � B6-1473C. 

��%�= ",��`"=, ("��="�&�`= C1473G �$���+��� q&&�%� %"�"�%"*" �!) 
!� =���,"��`= 5-�� + *�(("%�=(� � q%$(��$$�j *�!� Htr2a + *�(("%�=(� 
� $���!�= ="`*� � =�B��. 

���#!�� ��%"+"�����/ — %�!�. ,�"�. !��% �.:~. ����!"+�
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�	 591.22

��2���#�)��'�� ���������� �'����(�� �����#� 2�%����������� 
��#'�� $*/�" ����� BALB/c ��� ��2�(�������� 

������*$ ���&��$ #����� �/H1N1

�.:~. 	"!����"+�
���#!"-�$$���"+����/$%�� �!$����� %��!�#�$%"� 
� q%$(���=�!���/!"� =���'�!�, *. �"+"$�,��$%

����$ *��((� )+�)��$) "�!�= �` $�=�< ��$(�"$���!�!!�< (��"*�!"+ #�-
�"+�%�. �� ��!!�� ="=�!� + ���������� $�E�$�+�j� ��`�"`!�!!�� %��!�-
#�$%�� ��!!�� " ��`+���� ��!!�*" &�,�"`�, %"�"��� ��`+�+���$) + %"�"�%�� 
$�"%� + ��#�!�� �!&�%'�� +���$"= *��((�. ?�"� &�!"=�!, !�<���%���!�� 
��) "$���< �!&�%'��, !�$"=!�!!" "�%��+��� !"+"� ("�� ��) �$$���"+�!�) 
��!!"*" (��"�"*�#�$%"*" (�"'�$$�. 

��,"�� +�("�!�!� !� 45 =�B�<-$�='�< ��!�� BALB/$, �!���!�`��/-
!" �!&�'��"+�!!!�< $�`"!!�= B��=="= +���$� *��((� A/H1N1 A/
Tomsk/13/2010 �"`"� 1 ��50. ��+���!�� ��+"�!�< �` q%$(���=�!�� "$�-
E�$�+�)�� !� 1, 3, 6, 10, 14, 21 � 30 $��%� q%$(���=�!��. �,��%��=� �$-
$���"+�!�) ,��� ��*%��, ("�+��*B��$) $��!����!"� *�$�"�"*�#�$%"� ",-
��,"�%� � ���/!��B�=� �$("�/`"+�!�j �==�!"*�$�"�"*�#�$%"*" =��"�� 
� *�$�"�"*�#�$%"� "%��$%� (" ��`��#!�= =��"��%�= ��) ("��#�!�) ("�!"� 
*�$�"�"*�#�$%"� %����!� (��"�"*�#�$%"*" (�"'�$$�.

� <"�� q%$(���=�!�� ,��" +�)+��!" ��`+���� "$��"*" �!&�%'�"!!"*" 
(�"'�$$�, (���$��+��!!"*" ",B��!�=� `"!�=� "��%�, %�"+"�`��)!��, %��-
�"#!"� �!&��/���'��, � ��%�� �#�$�%�=� �����%��`� � "$��"� q=&�`�=�. 
��`+���� ��$���%��+!�< (�"'�$$"+ %"������"+��" $ %"��#�$�+"= %���"% 
��*%�<, q%$(��$$���jE�< =��%�� +���$� *��((� A.

��%�� + ��!!"� ��,"�� ,�� ����%���"+�! (���+�$%��)�!�� � (���,�"!-
<���/!�� &�,�"` �%�!� ��*%�<, !�#�!�) $ ��!!�< $�"%"+ `�,"��+�!�). �,�-
�=!�) (�"�!"$�/ &�,�"`!"� �%�!�, $"$�")E�� + "$!"+!"= �` %"���*�!� ��(� 
I (:<:50:%) � %"���*�!� ��(� III (:<:10:%) � !�,"�/B"*" %"��#�$�+� %"���*�!� 
IV ��(� � q��$��!�, �+���#�+���$/ + <"�� q%$(���=�!�� � % 30 $��%�= $"-
$��+��� 21:% "� ("�) `��!�). �%�#%� ",��`"+�!�) +!�%���"#!"*" =����%$� 
(���B�$�+"+�� (�% %"��#�$�+� =�%�"&�*"+ � &�,�",��$�"+, q%$(��$$���j-
E�< =��%�� TGF-�1. ?�" ("��+������� *�("��`� " �*" �#�$��� + ��`+���� 
��!!�*" &�,�"`� � ",�)$!)�� (��",����!�� !"+"",��`"+�!!"*" %"���*�!� 
+ &�,�"`!"� �%�!�.

���#!�� ��%"+"�����/ — %�!�. ,�"�. !��% �.:�. 	"+!��
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�	 57.577.218; 61.612.82

='�������� AMPA-��(������� #�&��$��� � #������$ $��#� '�*� 
��� ���&'(�� �����������-����%��#� ��������� �������$

.:�. 	"!B�
�"+"$�,��$%�� *"$����$�+�!!�� �!�+��$����, 

�!$����� '��"�"*�� � *�!���%� �� ���, *. �"+"$�,��$%

����$$ )+�)��$) +��!"� (���("$��%"� ��`+���) ($�<�#�$%�< `�,"��+�-
!��. ��!"� �` (��#�! ="��� ,��/ !���B�!�� &�!%'�"!��"+�!�) *����=�-
���*�#�$%"� $�$��=� ="`*�, + #�$�!"$��, �`=�!�!�� q%$(��$$�� AMPA-��-
'�(�"�"+.

�) +�)$!�!�) +"(�"$� " <� ��%���� �!��'��"+�!!�< $���$$"= �`-
=�!�!�� q%$(��$$�� AMPA-��'�(�" �"+ � +"`="�!"� $+)`� q��< �`=�!�-
!�� $ $�=(�"=�=� ��(��$$��, "$��jE�*"$) �" $�< ("� ��$%�$$�"!!�=, 
�$$���" +��� +��)!�� +"`���$�+��, �!��'���jE�< ��(��$$�+!"-("�",!"� 
$"$�") !��, !� ��"+!� =��	 *�!"+ $�,����!�' �"!"��"(!�< ��'�(�"�"+ 
*����=��� AMPA ��(� GRIA2 � GRIA3 (;G� + ����/!"= +��=�!� + ��<!"�"-
*�) Taq-man) + *�(("%�=(�, =�!����!�, %"��, $���!�= ="`*� � + $�+"�"+"� 
#�$�� ="`*�. �`�"$��< $�='"+ %��$ ��!�� ��$��� ����!�+!" ("�+��*��� 
(��!� �����/!"=� (��+�!�j (2 ��� 14 �!��) ��� "*��!�#�!�j ("�+��!"-
$�� (14 �!��). +�<�!�+!�� $���$$, %"�"��� �E� !� +�`�+��� +�����!-
!�< (�")+ ��!�� ��(��$$�+!"-("�",!"*" $"$�")!�), ("+�B�� q%$(��$$�j 
GRIA2 � GRIA3 + *�(("%�=(�, � ��%�� GRIA3 + $���!�= ="`*�. 	����� 
�` �$("�/ ̀ "+�!!�< (�"�"������/!�< $���$$"�"+, �!��'���jE�< $�=(�"-
=� ��(��$ $��, $!���� q%$(��$$�j GRIA3 + *�(("%�=(� � $���!�= ="`-
*�, � "*��!� #�!�� ("�+��!"$�� �E� � + $�+"�"+"� #�$�� ="`*�. ��%�� ",� 
(�"�"��� ���/!�< $���$$"�� $!����� ��"+�!/ =��	 GRIA2 + *�(("%�=(�.

��%�= ",��`"=, (�� %���%"+��=�!!"= � (�"�"������/!"= +"`���-
$�+�� $���$$"�"+ q%$(��$$�) $�,����!�' AMPA-��'�(�"�"+ �`=�!)��$) 
+ (�"��+" ("�"�!�< !�(��+��!�)<. �`=�!�!�), +"`!�%�jE�� (�� (�")+��-
!�� �!�� '��"+�!!�< $���$$"��=� $�=(�"="+ ��(��$$��, ="*�� �#�$�+"+��/ 
+ =�<� !�`=�< &"�=��"+�!�) �!��'��"+�!!"� $���$$"= ($�<"(��"�"*��.

��,"�� ("������!� *��!�"= �AA� 17-04-00587.

���#!�� ��%"+"�����/ — #�.-%"��. ���, �-� ,�"�. !��% �.:�. �*��"
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�	 576.5

������������ ��"�����2�)��'�#� �%����)���� ���)��'� '�*� 
��� �������� � �������� �����������

�.:. ����'�!
�"+"$�,��$%�� *"$����$�+�!!�� �!�+��$����

�"`��$�!�) =�%��)�!�) ��*�!���'�) (��) — %"=(��%$!"�, =!"*"&�%-
�"�!"� `�,"��+�!��, )+�)jE��$) "$!"+!"� (��#�!"� ("���� `��!�) �j�/-
=� $���B� 60 ���. ��`+���� �� $+)`�!" $ �`=�!�!��= $"�����!�) !��-
�"��"&�#�$%�< &�%�"�"+ — &�%�"�� �"$�� !��+"+ (NGF) � ="`*"+"*" !��-
�"��"&�#�$%"*" &�%�"�� (BDNF), "�!�%" ��!!�< ", �`=�!�!�� !���"��"-
&�#�$%"*" ",�$(�#�!�) $��#��%� (�� $����!�� � + ��!�=�%� ��`+���) �� 
%���!� =��".

G��/ ��,"�� — �`�#��/ +"`��$�!�� �`=�!�!�) $"�����!�) !���"��"-
&�#�$%�< &�%�"�"+ + $��#��%� %��$ ��$��� � (�����+��=�!!" $����jE�< 
%��$ OXYS, <���%����`�jE�<$) ��!!�= ��`+����= ����!"(����, �!��"*�#-
!"� �� � �j���. 

�!���` ��!!�< RNA-seq $��#��%� ("%�`��, #�" !��,"��� $�E�$�+�!-
!�� �`=�!�!�) q%$(��$$�� *�!"+ $�*!��/!"*" (��� !���"��"&�!"+ � %��$ 
",��< ��!�� !�,�j��j�$) $ +"`��$�� 20 �!�� �" ���< =�$)'�+ � $+)`�!� 
$ ��`+����= %���%� � %���"#!"� *�,��/j, ���!$("��"= ,��%"+. � 20 �!�� 
(�� "�$��$�+�� %��!�#�$%�< (��`!�%"+ ����!"(���� � %��$ OXYS �`=�-
!�!�, (" $��+!�!�j $ %��$�=� ��$���, q%$(��$$�) ��+)�� *�!"+, $+)`�!!�< 
$ $�*!��/!�= (���= !���"��"&�!"+: ��"+�!/ =��	 Calm2, Rap1a, Rap1b, 
Rps6ka3, Rps6ka6 � Sos2 $!���!, Atf4, Mapk13, Mapk14 ("+�B�!. � ��� =�-
$)'� + (���"� �%��+!"� =�!�&�$��'�� (��`!�%"+ �� � !�< �`=�!�!� q%$-
(��$$�) $�=� *�!"+ q�"*" $�*!��/!"*" (���: � B�$�� — $!���!� (Foxo3, 
Nfkb1, Nfkbia, Pdk1, Rps6ka2, Shc3), � � "�!"*" (Pik3r2) — ("+�B�!�. � (�-
��"� (�"*��$$�� ����!"(���� (18 =�$.) � %��$ OXYS �`=�!�!� q%$(��$$�) 
19 *�!"+, (�"��%�� %"�"��< �$$"'���"+�!� $ ��`+����= !��+!"� $�$��=� 
� (�����#�� $�*!��"+. �==�!"*�$�"<�=�#�$%�� �!���` +�)+�� + $��#��-
%� %��$ OXYS + 20 �!�� � 18 =�$. ("+�B�!!�j #�$�"�� $"�"%���`�'�� 
proBDNF � p75NTR, #�" �%�`�+��� !� �$���!�� �("(�"`� � $+)`�!!"� $ *��"-
`"= =�%�"*��� �$���!�� $"�"%���`�'�� NGF � TrkA + 18 =�$. 

��%�= ",��`"=, (�")+��!�j %��!�#�$%�< (��`!�%"+ �� � %��$ OXYS 
(���B�$�+�j� �`=�!�!�) ,���!$� $�$��=� !���"��"&�!"+ � �< $�*!��/!"-
*" (���. ;" =��� (�"*��$$�� `�,"��+�!�) � %��$ OXYS +�)+�)j�$) (��`!�-
%� &�!%'�"!��/!"*" !�(�)��!�) $�$��=� !���"��"&�!"+. 

���#!�� ��%"+"�����/ — %�!�. ,�"�. !��% .:�. ����*�!�
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�	 616.24-006 +615.28+591.8+57.086.2

��������������� �����'��(���$* ��#'�#� B!��� & $*/�" 
��� ��)���� ������'���$ � ��#�%�����$ �������-�
�-2��2���8������* 

�.:;. ��!/E�%"+�
�!$����� '��"�"*�� � *�!���%� �� ���, *. �"+"$�,��$%, 

�!$����� ="��%��)�!"� (��"�"*�� � (��"="�&"�"*��, *. �"+"$�,��$%

�"("��%�! (�;	) #�$�" �$("�/`���$) + $<�=�< (�"��+""(�<"��+"� ����-
(��, !" �*" ���$�+�� !� +$�*�� "%�`�+���$) �"$���"#!" q&&�%��+!�=. ��-
$�+�) %�% �!*�,��"� �"("�`"=���`� I (Top1), "! $+)`�+���$) $ %"=(��%$"= 
Top1-�	 � (���"�+��E��� ("+�"�!�j $B�+%� !���� �	. � �$���!�!�� ��-
%�< ��&�%�"+ %�j#�+�j �"�/ �*���� ���"`��-�	-&"$&"��q$����`� I (Tdp1). 

�"����!�%�=� ���> �=. �. �. �"�"�'"+� �� ��� ,�� ("��#�! �!*�-
,��"� Tdp1 (���). �� �$$���"+��� �!��=���$����#�$%�j �%��+!"$�/ ��!-
!"*" $"���!�!�) !� ="���� ���!"%��'�!"=� �/j�$ (LLC) in vivo, �$("�/-
`�) �;	 %�% ����(�+��#�$%"� $���$�+". �) q�"*" � 44 =�B��-$�='"+ ��-
!�� C57Bl !� ("+��<!"$�� ��*%"*" ,�� (�"+���! ("�$#�� =�%�"=���$��`"+, 
="�&"�"*�#�$%�� � ="�&"=����#�$%�� �!���` (���&�!"+�< $��`"+ ��*%"-
*", "%��B�!!�< *�=��"%$���!"= � q"`�!"=. �� ������ ��!/ ("$�� +!����-
+�!!"� �!"%��)'�� "(�<"�� (200 ��$. %�./=�B/) ��+"�!�� ,��� ��`����!� 
!� B�$�/ *��((: ,�` ��#�!�), �;	 (2 =*/%*), ��� (6 =*/=�B/), $"#���!!"� 
++���!�� �;	 (2 =*/%*) � ��� + �"`�< 2, 4 � 6 =*/=�B/. 

�� "$!"+�!�� ("��#�!!�< ��!!�< "�=�#�!" �"$�"+��!"� (p:<:0,05) $!�-
��!�� ��"+!) =���$��`��"+�!�) (�� $"#���!!"= ++���!�� (��(����"+. ;�� 
�`"���"+�!!"= ++���!�� ��� �!��=���$����#�$%"� �%��+!"$�� !� +�)+��-
!". �� *�$�"�"*�#�$%�< (��(�����< ��+"�!�< +$�< *��(( ��*�$����"+���$/ 
=�%�"$%"(�#�$%�� =���$��`� ��`!"� +���#�!�. �!� ,��� (���$��+��!� 
*����"*�!!"� *��(("� %���"% $ )�%"� ,�`"&��/!"� "%��$%"�. � =�B��, 
("��#�+B�< �"�/%" ���, !�,�j����$/ ,"��� +�����!!�) *����"*�!!"$�/ 
%���"% =���$��`"+, (�"��$��!�� + !�< $"���!����/!"� �%�!� � =��%�< $"$�-
�"+. ��%�"=���$��`� (�� ��#�!�� �;	 ,��� =��/#�, #�= + %"!��"��, �!"-
*�� ,��� "%����!� ="!"!�%�����=�. ;�� $"#���!!"= ��#�!�� $!���!�� 
��`=��� =���$��`"+ $"(�"+"����"$/ �+���#�!��= ="!"'����!"� �!&��/-
���'��, ",�$�"+��!!"� ��`��B�!��= "(�<"��+�< %���"%. ��%�= ",��`"=, 
�+���#�!�� �!��=���$����#�$%"*" q&&�%�� (�� $"#���!!"= ++���!�� ��� 
� �;	 ="�!" $#����/ "$!"+�!��= ��) ���/!��B�< �$$���"+�!�� $ "(��=�-
`�'��� $<�=� � �"` �< (��=�!�!�).

���#!�� ��%"+"������ — �-� ,�"�. !��%, 
(�"&. �.:�. ��B!�%"+�, %�!�. ,�"�. !��% ;"("+�  �. �.
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�	 57.021

������������ ������� ����>����" 8'�������� �����'���(�����#� 
2�'���� #��� 5-HT1A-��(������ Freud-1 �� ��������� 

� 8'�������� '��)��*� #���� ������������" �����$* $��#�

;.:�. �*��'"+�
�"+"$�,��$%�� *"$����$�+�!!�� �!�+��$����, 

�!$����� '��"�"*�� � *�!���%� �� ���, *. �"+"$�,��$%

�`+�$�!", #�" 5-HT1A-��'�(�"��, (��!������E�� % ("�$�=��$�+� $��"-
�"!�!"+�< (5-HT) ��'�(�"�"+, +"+��#�!� + =�<�!�`=� ��(��$$��, ���+"�-
!"$�� � �*��$$�+!"*" ("+���!�). � !�$�")E�� +��=) ��*��)'�) ���!$%��(-
'�� 5-HT1A-��'�(�"�� �E� !� �`�#�!� �" %"!'�, <"�) �=�!!" "!� ="��� 
�*���/ %�j#�+�j �"�/ + (��"*�!�`� ��(��$$�+!�< ��$$��"�$�+. 5-HT1A-��-
'�(�"�� + *"�"+!"= ="`*� !�<"�)�$) ("� %"!��"��= !�$%"�/%�< ���!$%��(-
'�"!!�< &�%�"�"+, +%�j#�) ��(��$$"� Freud-1. ����+!�� �$$���"+�!�) 
("%�`���, #�" Freud-1 �#�$�+��� + ��`+���� ($�<"(��"�"*��, + �"= #�$�� 
+ =�<�!�`=� ,"�/B"*" ��(��$$�+!"*" ��$$��"�$�+�.

� ��!!"� ��,"�� ,��" �`�#�!" +��)!�� ("��+��!�) q%$(��$$�� *�!� 
Freud-1 + $���!�= ="`*� =�B�� !� �< ("+���!�� � q%$(��$$�j *�!"+ %�j#�-
+�< ��'�(�"�"+ $��"�"!�!"+"� $�$��=�. ��B�= ��!�� C57BL/6 + $���!�� 
="`* ++"���� ���!"�$$"'���"+�!!�� +���$!�� #�$��'�, !�$�E�� (��`=��� 
AAV SynH1-2_shRNA Freud-1, %"����jE�j ",��`�jE�j B(��/%� =���j 
��	, ("��+�)jE�j q%$(��$$�j *�!�, %"����jE�*" Freud-1. ;"%�`�!", #�" 
� =�B�� $ ("!���!!"� q%$(��$$��� Freud-1 !�,�j���"$/ $!���!�� +����-
%��/!"� �$$���"+����/$%"� �%��+!"$�� � �=�!/B�!�� (�"�"������/!"$�� 
���%�. ��%�� �$��!"+��!", #�" ("��+��!�� q%$(��$$�� Freud-1 (��+"��� 
% $!���!�j ��"+!) =��	 5-HT1A-, 5-HT2A- � 5-HT7-��'�(�"�"+ + $���-
!�= ="`*�.

���#!�� ��%"+"�����/ — %�!�. ,�"�. !��% �.:�. 	"!����"+�
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�	 616-092.9

�'�������! ������$���� � ��)��� '�*� �� �����������(����*$ 
���%���$ ��� �������� %��'����� #��'�'����'����*� ��(������� 

$�2���������

	.:�. ;�$�#!�)
�"+"$�,��$%�� *"$����$�+�!!�� �!�+��$����

��"%��"� *�j%"%"���%"��!�< ��'�(�"�"+ =�&�(��$�"! (�A) �$("�/`�-
��$) + $<�=�< ��#�!�) `�,"��+�!��, ",�$�"+��!!�< *�(��%"���'�`="=. ;�� 
q�"= �A �%��+����� (" =�<�!�`=�= ",���!"� $+)`� $�!��` *�j%"%"���%"-
��!�< *"�="!"+ (�	�) + !��("#�#!�%�<, #�" $��+�� +"(�"$ " +"`="�!"$�� 
(��"�"��!�) �	� ,�"%��� �< ��'�(�"�"+ � "$�E�$�+��!�) =���,"��#�$%�< 
q&&�%�"+ !� &"!� ++���!�) �A. G��/j ��,"�� ,��" �`�#��/ �%��+!"$�/ 
���!�!�=�!"���!$&���`� (���), �$(������=�!"���!$&���`� (���) � ���"-
`�!�=�!"���!$&���`� (���) + (�#�!� `�"�"+�< %��$ � ��+"�!�< $" $���(-
�"`"�"'�!"+�= ���,��"= (��) (�� ������/!"= ++���!�� �A. 

C�"�"+�= %��$�= $�='�= ("�"�� ��$��� � ��+"�!�= $" ��, +�`+�!-
!�= "�!"%���!�= ++���!��= $���(�"`"�"'�!� + �"`� 50 =*/%* =�$$� ����, 
����!�+!" �!���(����"!���/!" ++"���� ��$�+"� NaCl ��� ��$�+"� �A 
+ �"`� 10 =*/%* =�$$� ���� + ��#�!�� 15 $��"%. �%��+!"$�/ &��=�!�"+ + (�-
#�!� �`=��)�� &��=�!����+!�=� %"�"��=����#�$%�=� =��"��=�.

�%��+!"$�/ ��� � %��$ $" �� "%�`���$/ ("+�B�!!"� "�!"$����/!" 
�!��%�!�< %��$ + 1,3 ��`�, � ++���!�� ��$�+"�"+ NaCl � �A +�`+��" �"-
("�!����/!" �+���#�!�� �%��+!"$�� ��� + 1,9 � 2 ��`� $""�+��$�+�!!" (" 
$��+!�!�j $ %��$�=� $" ��. �%��+!"$�/ ��� � %��$ $" �� ("+�$���$/ 
+ 1,4 ��`�, � ++���!�� ��$�+"�"+ NaCl � �A +�`+��" ("+�B�!�� �%��+!"$�� 
&��=�!�� + 1,5 � 1,8 ��`� $""�+��$�+�!!" "�!"$����/!" %��$ $" ��. �%��+-
!"$�/ ��� � %��$ $" �� ("+�$���$/ + !��,"�/B�� $��(�!� "�!"$����/!" 
�!��%�!�< %��$ — + 1,8 ��`�, � ++���!�� ��$�+"�"+ NaCl � �A +�`+��" 
�"("�!����/!" ("+�B�!�� �%��+!"$�� ��� + 1,7 � 2,6 ��`� $""�+��$�+�!!" 
"�!"$����/!" %��$ $" ��. 

;"��#�!!�� ��`��/���� ("`+"�)j� *"+"���/ " �"=, #�" � ��+"�!�< $" 
�� *�j%"%"���%"��!�� *"�="!�, %"!'�!���'�) %"�"��< + %�"+� +�$"%�, 
� + �$�"+�)< ++���!�) �A ("+�B���$) �"("�!����/!", ="*�� (��"�"��+��/ 
,�"%��� ��'�(�"�"+ � "$�E�$�+�)�/ $+"� ��*��)�"�!�� &�!%'�� + *�(�-
�"'���<, + #�$�!"$��, �!��'��"+��/ �%��+!"$�/ �=�!"���!$&���` !� &"!� 
$!���!�) ��"+!) �!$���!� + "�*�!�`=� (�� ��. 

���#!�� ��%"+"�����/ — �-� ,�"�. !��% �.:�. ;��/#�%"+�
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�	 57.591.1

<������ �����)��'�" ��'�#�����(�� 
�� 8'�������� ��"�����2�)��'�#� 2�'���� $��#� (BDNF) 

� �#� ��(������� � $��#� $*/�"

�.:�. ;��B�!�
�"+"$�,��$%�� *"$����$�+�!!�� �!�+��$����, 

�!$����� '��"�"*�� � *�!���%� �� ���, *. �"+"$�,��$%

����"��"&�#�$%�� &�%�"� ="`*� BDNF �*���� `!�#����/!�j �"�/ + (�"-
'�$$�< �"$�� � ��`+���) !��+!"� $�$��=�, � ��%�� !���"!��/!"� (��$��#!"-
$��. �! +���! %�% + ��*��)'�� !"�=��/!"� �%��+!"$�� !���"!"+, ��% � (�� 
��`��#!�< (��"�"*�#�$%�< (�"'�$$�< !��+!"� $�$��=� (B�`"&��!�), ��(��$-
$�+!�� ��$$��"�$�+�). 	�"=� �"*", BDNF �#�$�+��� + �$���!�� q&&�%�"+ "� 
��%"*"�) � ���*�< !��%"��#�$%�< +�E�$�+. ��'�(�"� TrkB, �=�jE�� +�$"%�j 
�&&�!!"$�/ % BDNF, +"+��#�! + (�"'�$$� `�(�$�!�) � (�����$(������!�) 
BDNF. ;"�"�����/!�� q&&�%�� BDNF !�("$���$�+�!!" $+)`�!� $ �%��+�'�-
�� TrkB-��'�(�"�"+. ���"%-(���B�$�+�!!�% BDNF proBDNF �=��� +�$"%"� 
$�"�$�+" $ ��'�(�"�"= �75, �%��+�'�) %"�"�"*" ="��� �!�'���"+��/ (�"'�$$� 
�("(�"`� + ="`*�. �`+�$�!", #�" �"�*"+��=�!!"� ("���,��!�� q��!"�� (��+"��� 
% �%��+�'�� �("(�"��#�$%�< (�"'�$$"+ � !���"��*�!���'��, + �" �� +��=) �" 
$�< ("� !� ,��" (�"+���!" %"=(��%$!"*" �`�#�!�) q&&�%�� <�"!�#�$%"� ��%"-
*"��`�'�� !� BDNF � �*" ��'�(�"�� + ��`��#!�< $���%����< ="`*�.

G��/j ��!!"� ��,"�� ,��" �`�#�!�� +��)!�) <�"!�#�$%"� ��%"*"��`�-
'�� !� ��"+�!/ ,��%"+ proBDNF � BDNF � �< ��'�(�"�"+ p75 � TrkB, � ��%-
�� !� q%$(��$$�j *�!"+, %"����jE�< q�� ,��%�, + $���%����< ="`*� =�B�� 
��!�� C57Bl/6.

;"%�`�!", #�" <�"!�#�$%�) ��%"*"��`�'�) (��+"��� % �=�!/B�!�j 
��"+!) =��	 *�!� bdnf + $���!�= ="`*� (p:<:0,05) � �+���#�!�j ��"+!) 
,��%� proBDNF + $���!�= ="`*� (p:<:0,05) � &�"!���/!"� %"�� (p:<:0,05) (" 
$��+!�!�j $ %"!��"�/!"� *��(("�. ��%�� ",!�����!� ��!��!'�� % ("!�-
��!�j ��"+!) =��	 *�!�, %"����jE�*" p75, + %"�� (p:=:0,07) � ("+�B�!�j 
��"+!) =��	 *�!� bdnf + *�("����=�$� (p:=:0,08) � �=�*���� (p:=:0,08). ;�� 
q�"= !� ",!�����!" +��)!�) ��%"*"��`�'�� !� ��"+!� ,��%"+ ��'�(�"�"+ 
p75 � TrkB +" +$�< �$$�����=�< $���%����< ($���!�� ="`*, &�"!���/!�) 
%"��, *�(("%�=(, *�("����=�$, �=�*����).

��%�= ",��`"=, <�"!�#�$%�) ��%"*"��`�'�) �`=�!)�� (�����!� q%$(��$-
$�� *�!� bdnf � ,��%� proBDNF � =�B�� ��!�� C57Bl/6.

�$$���"+�!�� ("������!" *��!�"= ��A } 17-15-01021.

���#!�� ��%"+"�����/ — %�!�. ,�"�. !��% .:�. ��`"+%�!�
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�	 591.35

	�������*� 822�'�* ���&�#�)��'�#� ������� 
�� ���$� �����" %���$������� �� ��������� � ��������! ��"����� 

� $��#� '�*� ����� OXYS 

�.:�. ;���"+�
�"+"$�,��$%�� *"$����$�+�!!�� �!�+��$����, 

�!$����� '��"�"*�� � *�!���%� �� ���, *. �"+"$�,��$%

>����*�#�$%�� +"`���$�+�) +" +��=) ��!!�� ,���=�!!"$�� "%�`�+�j� 
$���$$"+"� +��)!�� !� "�*�!�`= =����� � ="*�� �=��/ "�����!!�� q&&�%�� 
(" "�!"B�!�j % ("�"=$�+�. �`=�!�!�) ("+���!�) � ��%�< ",��$��� ="`*�, 
%�% *�(("%�=( � %"�� � ("�"=%"+ (�� <����*�#�$%�< +"`���$�+�)< !� =��/ 
+" +��=) ,���=�!!"$�� (��%��#�$%� !� �`�#�!�. 

� ��,"�� ,��� �$$���"+�!� ="�&"=����#�$%�� ("%�`����� ="`*� � ("+���-
!�� � +`�"$��< ("�"=%"+ %��$ OXYS, �"��+B�<$) ("$�� ��%"*" �"�� +"`���-
$�+��. � q%$(���=�!�� ,��� �$("�/`"+�!� %��$�, �=�jE�� SPF-$����$. ��=-
%�= q%$(���=�!���/!"� *��((� (OXYS-PS) #���` 96 #�$"+ ("$�� $(���+�!�) 
$ &�����/!�=� $�='�=� ,��� (�"+���!� <����*�#�$%�) "(���'�), �!��"*�#!�) 
�"�, #�" (�"+"���$) (�� ���!$(��!��'�� q=,��"!"+ � %��$. � %�#�$�+� %"!-
��"�/!"� *��((� �$("�/`"+���$/ �!��%�!�� %��$� ��!�� OXYS. � ("�"=%"+ 
+ +"`��$�� ���< =�$)'�+ �$$���"+��"$/ ("+���!�� + ��$�� «��%���"� ("��» 
(��;) � ��$�� «;��("�!)��� %��$�"",��`!�� ��,���!�» (;	�), � + +"`��$�� 
()�� =�$)'�+ ,��� �`�#�!� (�"�!"$�/ !���"!"+ ("$�� "%��$%� %��"$��`"+ ="`-
*� (" =��"�� ��$$�) + �+�< ",��$�)< *�(("%�=(� (CA1 � CA3) � + (��&�"!���/-
!"� %"��. � ��`��/���� ,��" �$��!"+��!", #�" � ("�"=%"+ �` *��((� OXYS-PS 
�=��"$/ �"$�"+��!"� $!���!�� (�"�!"$�� !���"!"+ + ",��$�)< CA1 � CA3 *�(-
("%�=(�, � ��%�� + (��&�"!���/!"� %"�� "�!"$����/!" �!��%�!�< %��$ ��!�� 
OXYS. ;�� �$$���"+�!�� ("+���!�) %��$ + ��; ,��" ("%�`�!", #�" %��$� �` 
"(��!"� *��((� OXYS-PS �$$���"+��� =�!/B�j ",��$�/ ���!�, (�"+"���� 
=�!/B� +��=�!� + �� '�!��� � ��="!$����"+��� $!���!!"� #�$�" � (�"�"���-
���/!"$�/ $�"�% + $��+!�!�� $ �!��%�!�=� %��$�=� ��!�� OXYS. � ��$�� ;	� 
%��$� ��!�� OXYS-PS (�"��="!$����"+��� �"$�"+��!" $!���!!�j ������/-
!"$�/ +�*�)��+�!�� �` `�%����< ��%�+"+ + $��+!�!�� $ OXYS. 

;"��#�!!�� ��`��/���� ("`+"�)j� $�����/ +�+"� " �"=, #�" $���$$, �$(�-
��!!�� ,���=�!!�=� $�=%�=� %��$ +" +��=) !��,"��� ��!!�< q��("+ ��`+�-
��) `��"��B��, �=��� !�*���+!"� +��)!��, (�")+�)jE��$) ���� � +`�"$��< 
"$",�� (��� � ()�/ =�$)'�+), ��`+�+B�<$) �` q��< `��"��B�� � +�����jE�-
�$) + $!���!�� �$$���"+����/$%"� �%��+!"$��, �$���!�� ���+"�!"$�� � $!�-
��!�� (�"�!"$�� !���"!"+ + "����/!�< ",��$�)< *�(("%�=(� � %"�� ="`*�. 

���#!�� ��%"+"�����/ — �-� ,�"�. !��% �.:�. �=$��$��+$%��
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�	 612.82/57.026

=22�'� ���&������ %��'� �������)��'�" ��#���� '��!���������-2 
�� ��(���!��� ��������� $*/�" � ��2�$����&� �����$&

�.:�. ��!!�+�
�"+"$�,��$%�� *"$����$�+�!!�� �!�+��$����, �!$����� &�`�"�"*�� 

� &�!��=�!���/!"� =���'�!� �� ����, *. �"+"$�,��$%

�$&�!%'�) $"'���/!"*" ("+���!�) )+�)��$) (��+�= ���*!"$��#�-
$%�= %�������= ��%"*" !���"($�<�����#�$%"*" `�,"��+�!�), %�% ����`=. 
��!"� �` *�("��` q��"�"*�� $"'���/!"*" ��&�'��� (�� ����`=� )+�)��$) 
��$&�!%'�) $�$��=� $"'���/!"� ="��+�'�� � +"`!�*�����!�), + %"�"�"� 
!���"=�����"� �"&�=�! `�!�=��� '�!����/!"� =�$�". 	�"=� �"*", ����`= 
!�`�+�j� «,"��`!/j $�!�($"+», ��% %�% � (�'��!�"+ $ ��!!�= ��$$��"�-
$�+"= !����!� =���'�� + *�!�<, %"����jE�< ,��%� $�!�(��#�$%"� ��*�`��. 
	��/$�!��!�!-2 (Clstn2) — q�" ,��"% $�!�(��#�$%"� ��*�`��, (��!������-
E�� % $�(��$�=��$�+� %��*���!"+. �� $�*"�!)B!�� ="=�!� �`+�$�!", #�" 
=�B�, !"%���!�� (" *�!� Clstn2 (Clstn2-KO), (�")+�)j� ����`=-("�",!�� 
q!�"&�!��(�, +%�j#�) ��&�'�� $"'���/!"� ="��+�'�� � $"'���/!"*" ��$-
("`!�+�!�), ("+�"�)jE��$) ("+���!��, (�������/!" $ ��&�'��"= ���	��-
*�#�$%"� $�$��=�. ��!�%" +%��� �"&�=�!� (�� ��&�'��� $"'���/!"*" ("-
+���!�) � Clstn2-KO =�B�� "$����$) !��`+�$�!�=.

G��/j ��!!"� ��,"�� )+���$/ "'�!%� $"'���/!"*" +"`!�*�����!�), $"-
'���/!"� %"==�!�%�'�� � +�)+��!�� "$",�!!"$��� �"&�=�!��*�#�$%�< 
!���"!"+ + $���%����< *"�"+!"*" ="`*�, "�+��$�+�!!�< ̀ � %"*!���+!�� %"!-
��"�/ � $"'���/!"� +"`!�*�����!�� � Clstn2-KO =�B��. � ��,"�� (��=�-
!)�$) ��$� «�"'���/!"� (���("#��!�� =�$��», ����%'�) ��/���`+�%"+"� +"-
%���`�'�� (�C�), � ��%�� ���!��&�%�'�) =��%��"+ �"&�=�!"+"� $�$��=� 
!� `�="�"��!!�< $��`�< *"�"+!"*" ="`*� $ "("�"� !� �==�!"*�$�"<�=�#�-
$%�� =��"�. Clstn2-KO =�B� (�")+��� ��&�'�� $"'���/!"*" +"`!�*�����-
!�) (" $��+!�!�j $ =�B�=� ��%"*" ��(� (WT). � Clstn2-KO $�='"+ + +"`-
��$�� ()��-B�$�� �!�� !�,�j����$/ ("+�B�!!�) �C� $ ("+�B�!!�= #�$-
�"= «E��#%"+», "�!�%" + +"`��$�� +"$/=�-��+)�� �!�� ��!!�� ("%�`����� 
$�E�$�+�!!" $!�����$/ (" $��+!�!�j $ =�B�=� WT. �==�!"*�$�"<�=�-
#�$%�� =��"� +%�j#�� �!���` "(��#�$%"� (�"�!"$�� D1 ��'�(�"�"+ COMT 
� TH + =�����/!"-(��&�"!���/!"� %"�� *"�"+!"*" ="`*� � +�!��"-��*=�!-
���/!"� ",��$�� � Clstn2-KO =�B�� (" $��+!�!�j $ WT =�B�=�.

��,"�� ("������!� *��!�"= �AA� (} 16-04-00534). Clstn2-KO / WT 
=�B� +<"�)� + $"$��+ ��� «��"�"*�#�$%�) %"���%'�) — *�!���#�$%�� 
,�"="���� !���"($�<�#�$%�< `�,"��+�!��» (} 493387) ���AA�.

���#!�� ��%"+"�����/ — %�!�. ,�"�. !��% �.:�. ��(�!�
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�	 57.023; 577.25

������!��� ��������� �� $����� � �����" ������ >����, ���������� 
' ���&/���� �����%����� ' �%&)���� & ������*� ��$�' $*/�"

~.:�. �),�B%�!�, �.:�. ��B��!�%"+
�"+"$�,��$%�� *"$����$�+�!!�� �!�+��$����, 

�!$����� '��"�"*�� � *�!���%� �� ���, *. �"+"$�,��$%

��(("%�=( — +��!�) #�$�/ ��=,�#�$%"� $�$��=�, %"�"��) �#�$�+��� 
%�% + (�"'�$$�< ",�#�!�), %"!$"����'�� (�=)�� � �� �$("�/`"+�!��, ��% � + 
��*��)'�� $���$$"�!"*" "�+���. � *��`�!"+ (��+�� !����� ("$�!����/!"*" 
��`+���) )+�)j�$) %����#�$%�= (���"�"= ��) ��`+���) *�(("%�=(�. ��-
,��*"(��)�!�� $",���) + ��!!�� ��`!� ="*�� !���B��/ ��`+���� !��+!"� 
$�$��=� � &"�=��"+�!�� ("+���!#�$%"*" &�!"��(�, �`=�!��/ $("$",!"$�/ 
���� "�+�#��/ !� ("$����jE�� $���$$"+�� +"`���$�+�). 

� ��!!"� ��,"�� ,��" �$("�/`"+�!" �+� ��(� ��!!�*" $���$$�: ������/-
!"� "�����!�� ����!�B�� "� =������ (��� #�$� + ��!/) � %���%"+��=�!!"� 
"�����!�� (15 =�!�� + ��!/) + ��#�!�� (��+�< �+�< !����/ ��`!�. �$$��-
�"+��� +��)!�� ��!!�*" $���$$� !� $("$",!"$�/ % ",�#�!�j ($ �$("�/`"-
+�!��= ��$�"+ +"�!"*" ��,���!�� �"���$� � ��$("`!�+�!�) !"+"*" ",��%-
��), %"��#�$�+" `����< !���"!"+ (NeuN-("�"�����/!�� %���%�) + ��`!�< 
`"!�< *�(("%�=(�, %"��#�$�+" $"`��+�jE�< (DCX-("�"�����/!�� %���%�) 
� ���)E�<$) !���"!"+ (Ki-67-("�"�����/!�� %���%�) + `�,#��"� �`+���!� 
� +`�"$��< ��+"�!�<. 

� ��!!"� ��,"�� �$$���"+��� �"�/%" $�="%, ("$%"�/%� ,��" ("%�`�!", 
#�" #�E� +$�*" "!� ,"��� #�+$�+����/!� % ��`��#!�= $���$$"+�= +"`���-
$�+�)=. 	�"=� �"*", $ ("="E/j %"��#�$�+�!!"� ;G� + *�(("%�=(� ,��� 
"'�!�!� q%$(��$$�) *�!"+ ��!!�*" "�+���, )+�)jE�<$) =��%���=� !���"-
!��/!"� �%��+!"$��. 

� ��`��/���� ��,"�� ,��" ("%�`�!", #�" +`�"$��� $�=%�, ("�+��*�+-
B��$) + ��!!�= +"`��$�� ������/!"=� "�����!�j, ��="!$����"+��� $!�-
��!!�j �+�*����/!�j �%��+!"$�/. � !�< ��%�� ,��� !����!� !���B�!�) 
(�"$���!$�+�!!"� (�=)�� � $("$",!"$�� % ��$("`!�+�!�j. ��=%� $ "(�-
�"= %���%"+��=�!!"*" "�����!�) + ��!!�= +"`��$�� ("%�`��� =�!�� +���-
��!!�� �`=�!�!�). � �"("�!�!�� % q�"=� ������/!"� "�����!�� + ��!!�� 
��`!� $!�`��" %"��#�$�+" `����< !���"!"+ + `"!� ��3 *�(("%�=(�. ��%�= 
",��`"=, ������/!��, !" !� %���%"+��=�!!�� $���$$ + ��!!�= +"`��$�� (��-
+"��� % !���B�!�j (�=)�� � $!���!�j %"��#�$�+� !���"!"+ + ��3.

���#!�� ��%"+"�����/ — %�!�. ,�"�. !��% �.:;. �"!���/
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�	 612.35; 612.018

<������ #�������� � ������&���#� �����%����� ���� �� 8'�������� 
#����, ��#&���&���� &#�������->�����" �%$�� � ��)��� 

& ��$(�� � ��$�' $*/�" 

�.:�. ���!�%"+�
�"+"$�,��$%�� *"$����$�+�!!�� �!�+��$����,

�!$����� '��"�"*�� � *�!���%� �� ���, *. �"+"$�,��$%

�����!�� (�#�!� ($����"`) )+�)��$) B��"%" ��$(�"$���!�!!�= `�,"��+�-
!��= � � =��#�! +$���#���$) #�E�, #�= � ��!E�!, #�" �%�`�+��� !� ("�"+�� 
��`��#�) + ��*��)'�� =���,"��`=� + (�#�!�. �����"` ��`+�+���$) (�� "��-
��!��, �!�"%$�%�'�)<, !���B�!�� (���!�) � �!"*�� (�� *"�"��!��. A�%�"� 
�"$�� &�,�",��$�"+ 21 (FGF21) $�!��`�����$) + (�#�!�, ��*������� + !�� ",-
=�!!�� (�"'�$$� � ���(������ "�*�!�`= % *"�"��. ���`+�$�!", +"+��#�! �� 
FGF21 + `�+�$)E�j "� ("�� ��*��)'�j �*��+"�!"-���"+"*" ",=�!� + (�#�!�.

��B� `���#� — "'�!��/ q%$(��$$�j *�!"+ &��=�!�"+ �*��+"�!"-���"-
+"*" ",=�!� � $"("$��+��/ �� $ q%$(��$$��� *�!� FGF21 (�� *"�"��!�� � ("-
$����jE�= ("���,��!�� (�E� (��&���!*) � $�='"+ � $�="% =�B�� ��!�� 
C57Bl. 15-!����/!�< ��+"�!�< ��B��� (�E� !� 24 #�$�, `���= #�$�/ �` 
!�< ("��#��� (�E� + ��#�!�� B�$�� #�$"+. �'�!�+��� "�!"$����/!�j q%$-
(��$$�j *�!"+ *�j%"%�!�`� (Gck), (���+��%�!�`� (Pklr), &"$&"�!"�(���-
+��%��,"%$���`� (Pck-1), *�j%"`"-6-&"$&"��`� (G6P), ��("(�"���!��(�`� 
(Lpl), $�!��`� ���!�< %�$�"� (Fas), FGF21, PPARa (�%��+��"� q%$(��$$�� 
FGF21) =��"�"= ��-;G�.

?%$(��$$�) *�!"+ Gck � Fas $!�����$/ (�� *"�"�� (("��+��!�� *��%"��-
`� � ��("*�!�`�) � ("+�B���$/ (�� ��&���!*�, � *�!"+ Pck-1, G6P (*�j%"!�-
"*�!�`), Lpl — !�(�"��+, ("+�B���$/ (�� *"�"�� � $!�����$/ (�� ��&���!-
*�.  ;"�"+�� ��`��#�) (�")+�)��$/ �"�/%" + q%$(��$$�� PPARa � FGF21: 
+ "�+�� !� *"�"� q%$(��$$�) q��< *�!"+ =!"*"%���!" +"`��$���� � � $�="% 
,��� + �+� ��`� +�B�, #�= � $�='"+. 	�"=� �"*", q%$(��$$�) *�!� Fas (�� 
��&���!*� � $�='"+ ,��� +�B�, #�= � $�="%, #�" ="��� �%�`�+��/ !� ,"��� 
�!��!$�+!�� ��("*�!�` � $�='"+ (�� ("���,��!�� (�E� ("$�� *"�"��. 

;"��#�!!�� ��`��/���� ("��+�����j� ��!!�� " �"=, #�" FGF21 (�� 
*"�"�� �%��+����� *�j%"!�"*�!�` � ��("��`, �!*�,����� *��%"��` � ��("-
*�!�`. ;"�"+�� ��`��#�) (" q%$(��$$�� FGF21 (�� *"�"�� ("`+"�)j� (���-
("��*��/, #�" "! +"+��#�! + `�+�$)E�j "� ("�� ��*��)'�j �*��+"�!"-���"-
+"*" ",=�!� + (�#�!�, "�!�%" =�<�!�`=� ��%"� ��*��)'�� � �#�$��� + !�� 
FGF21 ���,�j� ���/!��B�*" �`�#�!�).

���#!�� ��%"+"�����/ — %�!�. ,�"�. !��% �.:�. ��%��"+�
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�	 616.995.122 

=22�'�* ��)������#� ��"����� ������!��#� ��2�(�������� 
Opisthorchis felineus � �����%����� 8������ & $*/�"

�.:�. ���(!�+�
�"+"$�,��$%�� *"$����$�+�!!�� �!�+��$����, 

�!$����� '��"�"*�� � *�!���%� �� ���, *. �"+"$�,��$%

Opisthorchis felineus (O. felineus) — ���=��"��, )+�)jE�)$) +"`,�����-
��= "(�$�"�<"`� � (���`�����jE�) + ���#!�< (�"�"%�< (�#�!� =��%"(�-
��jE�<. �!!�� *��/=�!� B��"%" ��$(�"$���!�! !� +$�� ������"��� �A, 
"$",�!!" + �,/-����B$%"= ��*�"!�. � ,"�/B�!$�+� $��#��+ <�"!�#�$%�) 
$����) `�,"��+�!�) (�"��%��� ,�` +�����!!"� $�=(�"=���%�, $"(�"+"���-
��$) �$���"$�/j � !�$(�'�&�#�$%"� ,"�/j + ,�jB!"� ("�"$��. � �j��� 
�!&�'��"+�!�� O. felineus !����%" $"#�����$) $ ("���,��!��= q��!"��, ���-
���/!"� �("���,��!�� %"�"�"*" ��%�� $("$",$�+��� �)����= ("+�����!�-
)= (�#�!�. ;"q�"=� (���$��+�)��$) '���$"",��`!�= �$$���"+�!�� $"#���!-
!"*" ���$�+�) �!&�'��"+�!�) O. felineus � q��!"�� !� "�*�!�`=.

� ��,"�� ,��� �$("�/`"+�!� #����� *��((� =�B�� �!,���!"� ��!�� 
C57BL/6: �!&�'��"+�!!�� ��#�!%�=� O. felineus (OF); ("���,�)jE�� 
20%-� ��$�+"� q��!"�� (?�); �$(���+�jE�� ",� +"`���$�+�) (OF + ?�); �!-
��%�!�� ��+"�!�� (�!�). � <"�� �$$���"+�!�) � +$�< ��+"�!�< "'�!�+��� 
��!�=�%� =�$$� ����, � ��%�� $��"#!"� ("���,��!�� (�E� � +"�� / 20%-� 
q��!"��. ;" �$��#�!�� B�$�� =�$)'�+ ��+"�!�< +�+"���� �` q%$(���=�!-
��, +����)�� (�#�!/, *"�"+!"� ="`* � $���`�!%� ��) ���/!��B�� $��!����-
!"� *�$�"�"*�#�$%"� ",��,"�%� � "%��$%�.

�$��!"+��!" #�" ��+"�!��, ("���,�)+B�� q��!"�, �=�j� =�!/B�j =�$-
$� ����, � � =�B�� OF � OF + ?� ,��" �+���#�!�� "�!"$����/!"� =�$$� 
(�#�!� � $���`�!%�. �"#���!�� �+�< +"`���$�+�� (��+"���" % �"$�� #�$�� 
(���`��"+ + ���#!�< (�"�"%�< (�#�!�. ;�� *�$�"�"*�#�$%"= �$$���"+�!�� 
",!�����!" !���#�� (���`��"+ + (�#�!� � �!&�'��"+�!!�< =�B�� ",��< 
*��(( � !���#�� ��$��"&�� *�(��"'��"+ � =�B�� ?� � OF + ?�. � �%�!)< 
%"�� *"�"+!"*" ="`*� � +$�< q%$(���=�!���/!�< =�B�� +�)+��!" &"�=�-
�"+�!�� "��#!"-��$���%��+!"*" $�!��"=�. ��$�"�"*�#�$%"� �$$���"+�!�� 
$���`�!%� ("%�`��" ��&&�`!"� ("�!"%�"+�� %��$!"� (��/(� � =�B�� ?�, 
�+���#�!�� #�$�� &"���%��"+ � ��+"�!�< OF � OF + ?�, � ��%�� *�="$���-
�"` � +$�< *��((, `� �$%�j#�!��= �!�. ��%�= ",��`"=, $�==��!"� ���$�+�� 
�+�< (��"*�!!�< &�%�"�"+ — ������/!"*" �!&�'��"+�!�) O. felineus � <�"-
!�#�$%"*" ("���,��!�) 20%-*" q��!"�� — +�`�+��� ,"��� +�����!!�� (�-
�"="�&"�"*�#�$%�� �`=�!�!�) + �%�!)< �$$�����=�< "�*�!"+.

���#!�� ��%"+"�����/ — �-� ,�"�. !��%, �"'�!� .:A. �+*�$��!"+�#
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�	 616.921.5

	(��'� ��"����� ����#� �������#��������#� ��������� 
�� ������ ��#�%����� ��"��$������* �� ��#��* $*/�" 

��� ��)���� #��������" ��2�'(��.

�.:�. �"�"+/�+�
�"+"$�,��$%�� *"$����$�+�!!�� �!�+��$����

� XX — !�#��� XXI +�%� + =��� (�"�`"B�" !�$%"�/%" (�!��=��, +�-
`+�!!�< +���$�=� *��((� (��), + ��`��/���� %"�"��< ("*�,�" ,"�/B"� %"-
��#�$�+" �j���. �$�=��!�) "�*�!�`�'�) `���+""<��!�!�) $"",E��� " $�-
E�$�+"+�!�� �*�"`� !"+�< (�!��=��, ��% %�% �� (�"�"���j� '��%����"-
+��/ + #��"+�#�$%"� ("(��)'��. �� <���%���!" +"`!�%!"+�!�� $("!��!!�< 
=���'�� + �< *�!"=�, #�" ������ (��"*�!� �$�"�#�+�=� % $"+��=�!!�= 
(�"��+"*��(("`!�= (��(�����=. � ��%�,�� 2010 *"�� ,��� `���*�$����"-
+�!� 314 B��=="+ (�!��=�#�$%"*" �� �(H1N1)pdm09 �$�"�#�+�< % "$��/-
��=�+��� ((��(����� �` *��((� �!*�,��"�"+ !����=�!���`�). � !�$�")E�� 
="=�!� �� �(H1N1)pdm09 (�"�"���j� '��%����"+��/, $��+ $�`"!!�=�. 
� $+)`� $ q��= !�",<"��=" ��`��,���+��/ !"+�� $"+��=�!!�� (�"��+"*��(-
("`!�� ��%��$�+�.

G��/j ��,"�� $���� "'�!%� (�"��+"+���$!"*" ���$�+�) (��(����� !� 
"$!"+� "$��/��=�+���, ��`��,"��!!"*" $"����!�%�=� �!$������ (�",��= 
<�=�%"-q!��*���#�$%�< ��<!"�"*�� (�;>?�) �� ��� (*. ���$%).

�) q�"*" =�B�� ��!�� BALB/c �!���!�`��/!" �!&�'��"+��� ���(��-
�"+�!!�= (+�`�+�jE�= �����/!"$�/ $���� =�B��) B��=="= A/Tomsk/273-
MA1/2010(H1N1pdm09). ;��+�) *��((� ��+"�!�< ("��#��� + ��#�!�� ()�� $�-
�"% ("$�� �!&�'��"+�!�) ((.�.) ��`��,"��!!�� (��(���� "$��/��=�+��� q�"%-
$�$�%'�!��; +�"��) *��((� ��+"�!�< ("��#��� + ��#�!�� ()�� $��"% $����&�-
'��"+�!!�� (��(���� $��+!�!�) ��+�/�� (Tami0u); ����/) *��((� ��+"�!�< 
)+�)��$/ %"!��"�/!"� � !� ("��#��� (�"��+"*��(("`!�< (��(����"+. D�+"�-
!�< +�+"���� �` q%$(���=�!�� !� 3, 5, 7, 10 � 21 $��%� ((. �.) � "$�E�$�+�)�� 
`�,"� "�*�!"+ ��) +���$"�"*�#�$%"*" � *�$�"�"*�#�$%"*" �!���`"+.

� ��`��/���� ,��" +�)$!�!", #�" �����/!"$�/ + (��+"� *��((� ��+"�!�< 
$"$��+��� 7:%, +" +�"�"� *��((� — 20:%, + %"!��"�/!"� *��((� — 100:%. 
���� �� + ��*%�< =�B�� (��+"� � +�"�"� *��((, ("��#�+B�< (�"��+"*��(-
("`!�� (��(�����, ,�� �"$�"+��!" !���, #�= + %"!��"�/!"� *��((�, � ��-
*�$����"+��$) $��,��/!" �" 10 $��"% +%�j#����/!". 	�"=� �"*", + ",��`'�< 
"�*�!"+ ($���'�, (�#�!/, ("#%�, $���`�!%�, %�B%�) ��+"�!�<, ("��#�+B�< 
(�"��+"*��(("`!�� (��(�����, +���$ !� ,�� `���*�$����"+�!, + "���#�� "� 
",��`'"+ %"!��"�/!"� *��((�.

���#!�� ��%"+"�����/ — %�!�. ,�"�. !��% �.:�. ;�"%"(/�+�
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�	 612.463; 612.465

��&)���� �����)��'�#� ������� ����������&���#� 
�#���� '�$2�(��� �� '��(������&��&� 2&�'(�� ��)'� '�*�

Gj ~�
�"+"$�,��$%�� *"$����$�+�!!�� �!�+��$����

� "�*�!�`=� =��%"(���jE�< ("#%� )+�)j�$) "$!"+!�= q&&�%�"�!�= 
"�*�!"=, ",�$(�#�+�jE�= ("������!�� +"�!"-$"��+"*" ,���!$�. �!� +�-
("�!)j� �)� ��`!�!!" +��!�< &�!%'��: $"<��!�!�� ",��=� ���%"$��, 
"$="��#�$%"*" ��+��!�) (��`=� %�"+�, %"!'�!���'�� q��%��"���"+ � ��. 
��%�� �< +��!"� &�!%'��� )+�)��$) q%$%��'�) #����"�!�< ��) "�*�!�`=� 
+�E�$�+, + �"= #�$�� ��%��$�+�!!�< (��(����"+. �"+�� (�"��+"+���$!�� 
�*�!� %�=&�'�! (1,7,7-���=����,�'�%�"[2.2.1]*�(��!-2-�����!-�=�!"q-
��!"�), $�!��`��"+�!!�� + ���> �� ��� (��"+�) � ��., 2013), "�!"$��-
$) % (�"�`+"�!�= %�=&"��, $("$",�! �!*�,��"+��/ ��(�"��%'�j +���$� 
*��((� � !� ",������ '��"�"%$�#!"$�/j (Zarubaev et al., 2015). ��!�%" !�-
�"$���"#!" �`�#�!" +��)!�� %�=&�'�!� !� %"!'�!�����jE�j &�!%'�j 
("#�% =��%"(���jE�<. � $+)`� $ q��= '��/j ��!!"� ��,"�� )+��"$/ �`-
�#�!�� +��)!�) %�=&�'�!� !� &�!%'�"!��/!�� � $���%���!�� (���=���� 
$�$��=� "$="��#�$%"*" %"!'�!����"+�!�) ("#%� %��$.

?%$(���=�!�� +�("�!�!� !� ("�"+"`����< %��$�< ��!�� WAG $ $"-
,�j��!��= >��/$�!%$%"� ��%����'�� " ��,"�� $ q%$(���=�!���/!�=� ��-
+"�!�=�. 	�=&�'�! ++"���� + �"`��"+%� 100 =*/%* =�$$� ����, + %�#�$�+� 
(��(����� $��+!�!�) �$("�/`"+��� ��=�!����! (100 =*/%* =�$$� ����). ;��-
(����� ++"���� + ��#�!�� 7 � 14 $��"% "��! ��` + ��!/ +!���������"#!". 
� ��#�!�� q%$(���=�!�� � ��+"�!�< $",����� (�",� ="#�, + %"�"��< "(��-
���)�� %"!'�!���'�j "$="��#�$%� �%��+!�< +�E�$�+ %��"$%"(�#�$%�= =�-
�"�"=. ����` "(�����)�� %�% %"��#�$�+" $("!��!!" q%$%�������="� ="#� 
`� &�%$��"+�!!"� +��=). �%"�"$�/ %��,"#%"+"� &��/���'�� "(�����)�� (" 
%����!$� q!�"*�!!"*" %�����!�!� � ��"+!j ="#�"�����!�). ;�"+���!" $+�-
�""(��#�$%"� �`�#�!�� $��`"+ ("#%�, "%��B�!!�< *�=��"%$���!-q"`�!"= 
� ��'��!"+�= $�!�=. ��("�!�!" ="�&"=����#�$%"� "(������!�� ��`=��� 
%�($��)�!"*" (�"$���!$�+� ("#�#!�< ����' � +�$"�� +�`"(��$$�!-#�+$�+�-
���/!"*" q(�����) $",������/!�< ���,"% $"$"#%� ("#%�.

;"��#�!!�� + <"�� �$$���"+�!�) ��`��/���� ",$����j�$) $ �"#%� `��-
!�) <�"!�#�$%"*" +��)!�) (�"��+"+���$!"*" �*�!�� %�=&�'�!� � ��=�!��-
��!� !� &�!%'�"!��/!�� � $���%���!�� <���%����$��%� ("#�%, ",�$(�#�+�-
jE�< ("������!�� +"�!"-$"��+"*" *"=�"$��`�.

���#!�� ��%"+"�����/ — %�!�. ,�"�. !��%, �"'�!� �. �. ��+��!�!%"
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�	 612.463; 612.465

��&)���� �����)��'�#� ������� ��������$��������#� ����������#� 
�1-8 �� '��(������&��&� 2&�'(�� ��)'� '�*�

�� �q�
�"+"$�,��$%�� *"$����$�+�!!�� �!�+��$����

;"#%� �*���� +��!�j �"�/ + ("������!�� *"=�"$����#�$%�< ("%�`���-
��� "�*�!�`=�. �!"*�� ��%��$�+�!!�� (��(�����, +%�j#�) (�"�`+"�!�� 
���`����=�!��!�, =���,"��`���j�$) � +�+"�)�$) ("#%�=�.

>�=�#�$%�� �*�!� K1-8 (2-((1R,5S)-6,6,-��=����,�'�%�"[3.1.1]*�(�-2-
�!-2-��)-5,7-��=����- 1,3-���`����=�!��!-6-"!) ("��#�! + ���> �� ��� 
+ ��`��/���� ���%'�� ",����!�!�) ���`����=�!��!"+ � ="!"���(�!"��!�< 
&��*=�!�"+ (Ponomarev et al., 2015). �`+�$�!", #�" $"���!�!�� !� ",������ 
�"%$�#!"$�/j � (�"��+"+"$(������/!"� �%��+!"$�/j, !" (�")+�)�� �!��/*�-
`���jE�� q&&�%�. ��!�� �$��!"+��!", #�" 	1-8 !� (��+"��� % )`+�= � q�"`�-
)= �����"#!"-%�B�#!"*" ���%�� � ���$�+��� ("$���$�+"= �%��+�'�� ��1-��-
'�(�"�"+. ��!�%" "$����$) =��"�`�#�!!�= +��)!�� K1-8 !� <���%����$��%� 
%"!'�!�����jE�� &�!%'�� ("#%� =��%"(���jE�<. � $+)`� $ q��= '��/j 
��,"�� )+��"$/ �$$���"+�!�� ="�&"&�!%'�"!��/!�< (���=���"+ "$="��#�-
$%"*" %"!'�!����"+�!�) ("#%� %��$ + �$�"+�)< ���$�+�) �*�!�� K1-8.

?%$(���=�!�� +�("�!�!� !� ("�"+"`����< %��$�< ��!�� WAG, %"�"-
��� ,��� ��`����!� !� +"$�=/ *��((: �!��%�!�� ��+"�!��; %"!��"�/!�� 
��+"�!��, %"�"��= ++"���� &�`�"�"*�#�$%�� ��$�+"�; *��((� $ ++���!��= 
�*�!�� K1-8 + �"`��"+%� 20 =*/%* =�$$� ����; *��((� $ ++���!��= ���=�,�-
��!� (%�% (��(����� $��+!�!�)) + �"`��"+%� 100 =*/%* =�$$� ����. �+���-
!�� +$�< (��(����"+ "$�E�$�+�)�� +!���������"#!" ��` + $��%� + ��#�!�� 
7 � 14 �!��. ��,"�� +�("�!)��$/ $ $",�j��!��= (��!'�("+ >��/$�!%$%"� 
��%����'�� " *�=�!!"= "�!"B�!�� % ��+"�!�=. ;�"�!���`��"+�!� $����-
jE�� &�!%'�"!��/!�� (���=����: �!��!$�+!"$�/ �����`�, $%"�"$�/ %��-
,"#%"+"� &��/���'��, "$="�)�/!"$�/ ="#�, %����!$ "$="��#�$%� �%��+!�< 
+�E�$�+ � "$="��#�$%� $+","�!"� +"��, ��"+�!/ ���,$"�,'�� "$="��#�$%� 
$+","�!"� +"��. ;�"+���!" ="�&"=����#�$%"� �`�#�!�� ("�%�($��)�!"*" 
(�"$���!$�+� %��,"#%"+ ("#%�, +�$"�� +�`"(��$$�!-#�+$�+����/!"*" q(�-
����) $",������/!�< ���,"%. �`�#�!" ��$(������!�� *�����"!�!� !� $��`�< 
*�$�"<�=�#�$%�= =��"�"=.

;"��#�!!�� ��`��/���� ",$����j�$) $ ("`�'�� +��)!�) 	1-8 � ���=�-
,���!� !� &�!%'�"!��/!�� � $���%���!�� ("%�`����� (�"'�$$� "$="��#�-
$%"*" %"!'�!����"+�!�) + `�+�$�="$�� "� (�"�"������/!"$�� ++���!�).

���#!�� ��%"+"�����/ — %�!�. ,�"�. !��% �.:�. A��/)!"+� 
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�	 577.218, �	 611.81

0������� ����������*� ���&(�%��!�*� ��'����� 
��� ������������ ����������#�)��'�� ��"����� #������#� $��#�

�.:�. ��,��"+�
�"+"$�,��$%�� *"$����$�+�!!�� �!�+��$����

�"�����!��*�#�$%�) $�$��=� %����#�$%� +��!� ��) (��+��/!"� ��,"-
�� ="`*�. �`+�$�!", #�" �� !���"!� (��!�=�j� �#�$��� + ��*��)'�� '�%�� 
$!� / ,"��$�+"+�!�), ���+"�!"*" ("+���!�), ,"��, `�("=�!�!�) � ���%'�� 
!� !"+�� $��=��, � ��%�� ",����j� !���"(�"��%�"�!�= ���$�+��=. �`�#�-
!�� ="��%��)�!"*" � &�!%'�"!��/!"*" ��`!"",��`�) !"�����!��*�#�$%�< 
!���"!"+ ="��� ("="#/ (�")$!��/ $("$",!"$�/ q�"� $�$��=� ��*����"+��/ 
"*�"=!"� ��`!"",��`�� "�+��"+ +" +$�� G��.

��!�= �` (��$(�%��+!�< =��"�"+ �`�#�!�) !���"���!$=�����!�< $�-
$��= *"�"+!"*" ="`*� )+�)��$) �$("�/`"+�!�� �%�!�$(�'�&�#!�< +���$!�< 
+�%�"�"+. ;"$�� �"$��+%� % �$$�����="� $���%���� q�� +�%�"�� !�(��+��!-
!" `�(�$%�j� q%$(��$$�j ���!$*�!"+ + ��< %���%�<, + %"�"��< ��,"���� �< 
�%�!�$(�'�&�#!�� (�"="�"�. �) �"*" #�",� +�%�"� +!"$�� =�!�=��/!�� 
�`=�!�!�) + !"�=��/!�j ��,"�� !���"!�, !�",<"��=" ",�$(�#��/ %"!-
��"�/ !�� ��,"�"� (�"="�"�� � q%$(��$$��� ���!$*�!� (�� ("="E� �����-
'�%��!-�!��'�,��/!"� $�$��=�.

�) !�(��+��!!"� q%$(��$$�� + '���+�� !���"!� ���,���$) $%"!$����-
�"+��/ ��!��+���$!�� +�%�"��, + %"�"��< q%$(��$$�) ,��%�-��("����� %"!-
��"������$) =!"*"%���!" ("+�"��!!�=� $����=� $+)`�+�!�) phox2a/2b, 
)+�)jE�=�$) $(�'�&�#!�=� ��) !"�����!��*�#�$%�< !���"!"+. 	�"=� 
�"*", ��!!�� +�%�"�� $"������ q��=�!�� �����'�%��!-`�+�$�="� $�$��=� 
Tet-ON, #�" ("`+"�)�� �$��!"+��/ %"!��"�/ !�� $#���+�!��= *�!� �!����$�. 
;"$�� $,"�%� +���$!�< #�$��' � ("$����jE�< $����� +�����!�) � "#�$�-
%� (�"+"���$) ���!$&�%'�) %���"#!�< ��!�� *��"=� �6 � &�"<�"="'��"-
=� PC12 ��) "'�!%� $��� � $(�'�&�#!"$�� ("��#�!!"*" (�"="�"�� "�!"-
$����/!" ��� �`+�$�!�<.

� ��`��/���� ��,"�� ("��#�!� %"!$���%�� ��) !�(��+��!!"� �!��'�-
,��/!"� q%$(��$$�� ���!$*�!� + !"�����!��*�#�$%�< !���"!�<.

��,"�� ("������!� *��!�"= �AA� 16-34-60103.

���#!�� ��%"+"�����/ — %�!�. ,�"�. !��% .:�. ��!B�%"+
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�	 576.371

��2���#�)��'�� ��$������ ��&�����*� '����' 
��� ��2�(�������� /��$$�$� ���&�� %������ 
!�'����

�.:�. ��%�!"+, 	.:~. ~�#�!%", �.:�. ��$�"(��"+�, �.:�. ��$�"(��"+ 
�"+"$�,��$%�� *"$����$�+�!!�� �!�+��$����, ���#!"-�$$���"+����/$%�� 

�!$����� q%$(���=�!���/!"� � %��!�#�$%"� =���'�!�, *. �"+"$�,��$%

�$("�/`"+�!�� "!%"����#�$%�< +���$"+ (�� ��%"+�< `�,"��+�!�)< 
(���$��+�)�� (��$(�%��+!�� =��"� ��#�!�) +$���$�+�� $("$",!"$�� $���%-
��+!" "%�`�+��/ '��"����#�$%"� +"`���$�+�� !� !�"(��$��#�$%�� %���%�. 
�#�����$), #�" �!&�'��"+�!�� "!%"����#�$%�= +���$"= ��� `�(�$%��� 
+ "(�<"��+�< %���%�< �%��+�'�j %���"#!"� *�,��� (" (��� �("(�"`�, "�!�-
%" =�<�!�`= �" %"!'� !� �`�#�!. �=�$�� $ ��= +$� #�E� (")+�)j�$) �$$��-
�"+�!�) !�%�"(��#�$%"� *�,��� %���"% ("� ���$�+��= ���.

G��/j ��!!"� ��,"�� )+�)��$) �`�#�!�� +�,"�� $�����*�� *�,��� ��%"-
+�< %���"#!�< ��!�� (�� +"`���$�+�� !� !�< B��==�=� ���.

�(�<"��+�� %���"#!�� ��!�� #��"+�%�, �!&�'��"+�!!�� ��%�=, +���-
��!!�= "� (��'� � +�%'�!!�= B��==�=� +���$� ,"��`!� �/j%�$��, &�%-
$��"+��� #���` 3, 24, 72, 144, 240 #�$"+ ("$�� `�����!�) � ��$(�����)�� 
(" *��((�= %"!��"�) � �!&�'��"+�!!�< %���"%. ������*�j *�,��� %���"% 
�`�#��� $ ("="E/j $+��"+"� � q��%��"!!"� =�%�"$%"(��.

� ��`��/���� (�"+���!!"*" �$$���"+�!�) ,��" ("%�`�!", #�" +���$ ,"-
��`!� �/j%�$��, + #�$�!"$��, (���"�!�� ����#�$%�� B��== (NDV/Altai/
pigeon/770/2011) (�� +"`���$�+�� !� %���"#!�j ��!�j HeLa (��% B��%� 
=��%�) +�`�+��� �("(�"`"("�",!"� �`=�!�!�� "�*�!"��"+ "!%"*�!!�< 
%���"%. ;�� +"`���$�+�� +�%'�!!�= B��=="= Lasota '��"�"%$�#�$%�� q&-
&�%� =�!�� +�����!, #�" "�����!" + !�`!�#����/!"= �`=�!�!�� %���"#!�< 
$���%��� + $��+!�!�� $ �!&�'��"+�!��= ��%�= B��=="=. ;�� +"`���$�+�� 
!� %���"#!�j ��!�j Hep-2 (��% *"���!�) !�,�j����$) $<"��) %����!�. 
� ",��< %���"#!�< %��/����< "�=�#�!" �+���#�!�� %"��#�$�+� ���"&�*"$"= 
� =����!"("�",!�< $���%���. � %�#�$�+� ("�"�����/!"*" %"!��"�) ,��" 
(�"+���!" �!&�'��"+�!�� #�+$�+����/!"� ="���/!"� %���"#!"� %��/���� 
Vero. 

���#!�� ��%"+"�����/ — �-� ,�"�. !��% �.:�. ��$�"(��"+
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{��	B	G�E � G�
�����
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������������ �������!���� )�����* #���� HLA-A, HLA-B � HLA-
DRB1 ����� '������#� ��������� ����&%��'� 0��� (E'&���) 

�.:�. �!����+
����'�!$%�� �!$����� ��+��"-�"$�"#!"*" &������/!"*" 

�!�+��$����� �=. �.:	. �=="$"+�, *. �%��$%

G��/ �$$���"+�!�) — +�)+��!�� #�$�"�� !"$����/$�+� ��`��#!�< ��-
����� + ("(��)'�� %"��!!"*" !�$���!�) ��$(�,��%� ��<� (�%���)) + �"%�-
$�< *�!"+ HLA-A, HLA-B, HLA-DRB1. ��������� � =��"�� — �$$���"+�-
!�� (�"+���!" (" =��������= ��G ��� ��(�) «��}1-�G�». �,��%�"= 
�$$���"+�!�) ("$������ ",��`'� '��/!"� %�"+� ��'�(��!�"+ (" ���!$-
(��!��'�� "�*�!"+ )%��$%"� q�!�#�$%"� *��((� (n:=:90) `� 2016–2017 *"��. 
�!���` (�"+���! $ ("="E/j %"==��#�$%�< !�,"�"+ (Protrans, LIFECODES) 
$"*��$!" (�"�"%"�� &��=�-(�"�`+"�����).

;" ��`��/����= �$$���"+�!�) +�)+��!� �����/!�� #�$�"�� *�!"+ HLA-A, 
HLA-B � HLA-DRB1: + �"%�$� � +�)+��!" 14 +����!�"+, !��,"��� #�$�" 
+$���#��$) +����!� A*02 — 25:%. ���� $ !�,"�/B�= ��`��#��= $����j�: 
A*01 — 15,6:%, A*24 � A*31 — (" 13,9:%. ���%�� +����!�� — �*09, *32 — 
#�$�"�� $"$��+�)�� 0,6:%. �` 20 ��`��#!�< �����/!�< +����!�"+, +�)+��!-
!�< + �"%�$� �, $�=�=� ��$(�"$���!�!!�=� )+�)j�$): B*40 — 14,4:%, 
B*15 — 11,7:%, B*57 — 9,4:%. ���%" +$���#�j�$) +����!�� �*21, *38, *39, 
*41, *61 — �< #�$�"�� ��%�� $"$��+��� 0,6:%. �`�#�!�� �"%�$� DRB1 ("-
%�`��" !���#�� 14 +����!�"+, !"$����/$�+" +����!�"+ DRB1*04 –28,9:%, 
DRB1*13 — 12,8:%, DRB1*11 — 11,7:%. ���� +$�*" +$���#���$/ $����j-
E�� +����!��: DRB1*17 � *51 — #�$�"�� 1,1:%. ��$(�"$���!�!!�=� *�!"-
��(�=� )+���$/: A*02:31 — 8,9:%, �*01:24, �*01*31, �*02:02 — (" 7,7:%, 
�*40:57, �*48:58, �*57:58 — 3,3:%, DRB1*04:04 — 11,1:%, DRB1*04:13 — 
7,7:%, DRB1*04:08, DRB1*04:11 — 5,6:%. 

;"��#�!!�� ��!!�� )+�)j�$) (��+�= �!���`"= HLA-*�!"+ $���� )%��-
$%"� q�!�#�$%"� *��((�. ?�� �!&"�=�'�) ="��� ,��/ �$("�/`"+�!� + ���!$-
(��!�"�"*��, + &�!��=�!���/!"� � (��%���!"� !��%�. 

���#!�� ��%"+"������ — %�!�. =��. !��% �.:�. ��<"=)$"+�, 
%�!�. =��. !��% ;.:�. ���/�+�
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�	 2788

='�������� #���� %�'�����2�#� MS2 � ��������!�*� �����$��

.:�. �����="+�, �.:�. �"=���!
�"+"$�,��$%�� *"$����$�+�!!�� �!�+��$����

�!!�) ��,"�� )+�)��$) #�$�/j (�"�%�� ��,"���"��� *�!!"� �!��!���� 
�!$������ '��"�"*�� � *�!���%�, '��/j %"�"�"*" )+�)��$) (�"+��%� &�!%-
'�"!��/!"$�� ,�%����"&�*� MS2 + �*" <"`)�!� E. coli ("$�� $,"�%� &�*� 
+ ��$�����/!"� q%$(��$$�"!!"� $�$��=�. �� (���("��*��=, #�" ��) $,"�%� 
,�%����"&�*� + ��$��!�� (+�,��!� Nicotiana tabacum ��!�� SR1) �"$���"#-
!" ",����!��/ + "�!"� q%$(��$$�"!!"� $�$��=� *�!� ,��%� ","�"#%� (��), 
=�����`� (mat) � *�!"=. �,��%��=� ��!!"� ��,"�� )+�)j�$) �� � mat.

��$��!�) ���!$&"�=���j�$) ("$���$�+"= �*�",�%����� Agrobacterium 
tumefaciens B��==� EHA105, + %"�"���, + $+"j "#����/, +!"$��$) ,�!��!�� 
(��`=��!�� *�!���#�$%�� +�%�"� pSim24 (Sahoo DK et al., 2014), + %"�"��� 
��$���%'�"!!�= %�"!��"+�!��= +!�$�!� ("$���"+����/!"$�� �� � mat. 
;��+��/!"$�/ ("$���"+����/!"$��� ("��+�����!� $�%+�!��"+�!��=. ��$��-
!�) % !�$�")E�=� ="=�!�� ���!$&"�=��"+�!�.

���� $������ ��"$�"+����/$) + �"=, #�" ��,�%� ���$�+����/!" !�$�� �$-
%"=�� +$��"�%�, ��) q�"*" !��!": 1) (�"+�$�� ;G�; 2) (�"+�$�� RT-qPCR.

�����jE�� B�* — ",����!�!�� *�!"+ �� � mat + "�!"= ��$��!��, ��) 
q�"*" 1) ���!$&"�=����= ("$���"+����/!" ��,�#!�� q%$(��!�� �*�",�%��-
��)=�, !�$�E�=� ��`��#!�� +�%�"��, %����� �` %"�"��< !�$�� *�! �$�"�-
#�+"$�� % $+"�=� �!��,�"��%� ("�,"� !� $���%��+!"� $����) � 2) (�"+"��= 
"(���!��, #��+���/ F1 ,���� !�$�� �+� ("$���"+����/!"$�� $��`�.

C�%�j#����/!�� q��( — �`!��/, ("-(���!�=� �� MS2 $("$",�! `���-
���/ %�B�#!�j (��"#%�. �) q�"*" !�!�$�= ��,�#!�� q%$���%� !� ,�%����-
��/!�� *�`"! � (�"+���= %�#�$�+�!!�� � %"��#�$�+�!!�� �!���` ("��#�!-
!�< &�*"+�< ,�)B�%.

_____________________
1. Sahoo D.�K. et al. pSiM24 Is a Novel Versatile Gene Expression Vector for 

Transient Assays As Well As Stable Expression of Foreign Genes in Plants. 2014. 
URL: https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4045853/. 

���#!�� ��%"+"�����/ — %�!�. ,�"�. !��% �.:�. ����$�="+�
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�	 575.89

	��%������� ��������� � ��'�$%���(�� 
& ��&��������*� � $�>�����*� #�%����� 

������' Microtus (Alexandromys) evoronensis � M. maximowizcii

�.:�. ��%#���!�
�"+"$�,��$%�� *"$����$�+�!!�� �!�+��$����

�� ��!!�< q��(�< +��"",��`"+�!�) (��#�!"� &"�=��"+�!�) ��(�"��%-
��+!"� �`"�)'�� ="*�� ,��/ %�% *�!���#�$%�) !�$"+=�$��="$�/, ��% � ("-
$��(�!!"� !�%"(��!�� ��`��#�� (" <�"="$"=!�= (���$��"�%�=. ;�� q�"= 
� *����"`�*"� (" <�"="$"=!�= (���$��"�%�= ="��� !�,�j���/$) &"�=��"-
+�!�� !�$,���!$��"+�!!�< *�=�� �`-`� !���B�!�) $�*��*�'�� *"="�"*�#-
!�< <�"="$"=, +"+��#�!!�< + ",��`"+�!�� =��/��+���!�"+. ��!�%" '��"�"-
*�#�$%�� =�<�!�`=� q�"*" (�"'�$$� "$��j�$) =��"�`�#�!!�=�.

�!����+��"+�� *�,���� M. evoronensis � =��+��"+�� *�,���� ,��`%�< 
+��"+ ("��+"% M. evoronensis � M. maximowizcii )+�)j�$) <"�"B�� ="���/j 
��) �`�#�!�) ��!!�< q��("+ ��+��*�!'�� ("(��)'�� $ (���"�!�= ("��="�-
&�`="= (" !�$%"�/%�= <�"="$"=!�= (���$��"�%�=. ;�"+���!!�� $ ("="-
E/j �==�!"�"%���`�'�� %�j#�+�< =��"��#�$%�< ,��%"+ �!���` $�!�($�$� 
� ��%"=,�!�'�� +!����- � =��+��"+�< *�,���"+ ("`+"��� �`�#��/ ("$��-
�"+����/!�� B�*� (�"'�$$� +��"",��`"+�!�).

�� ",!������� `!�#����/!�j ��+��*�!'�j + $��(�!� =��"��#�$%�< 
!���B�!�� � $�="% � $�='"+. � $�="% =��+��"+�< *�,���"+ &"�=��"+�-
��$/ =��/��+���!��, + %"�"��< +<"���" =�!�� 10 q��=�!�"+, (�� q�"= !� 
=!"*�< (��#�< (�"�$<"��� %�"$$�!*"+��, �"*�� %�% � $�='"+ + ("��+�)j-
E�= ,"�/B�!$�+� %���"% &"�=��"+���$/ ,"��� $�"�!�� =��/��+���!��, 
� ��%"=,�!�'�) !� (�"�$<"���� $"+$�=. +� *��((� +!����+��"+�< *�,��-
�"+ ("%�`��� ��`!�j $��(�!/ $�"�!"$�� &"�=����=�< =��/��+���!�"+, 
"�!�%" #�$�" ��%"=,�!�'�"!!�< $",���� !� %���%� ,��" !�`!�#����/!" 
$!���!", (" $��+!�!�j $ �"�����/$%�=� +���=�. 

��%�= ",��`"=, (�"�$<"��� ("$��(�!!"� �+���#�!�� $��(�!� $�"�!"$�� 
$�!�(��#�$%�< %"!&�*���'�� $���� +!����- � =��+��"+�< *�,���"+ ("��-
+"% M. evoronensis � M. maximowizcii, � ��%�� =���� ("��=�. ��!�%" !���-
B�!�) ��%"=,�!�'�� !�,�j��j�$) �"�/%" � =��+��"+�< *�,���"+, + =��"-
`� %"�"��< ",��`�j�$) $�"�!�� %"!&�*���'�� =��/��+���!�"+.

���#!�� ��%"+"�����/ — %�!�. ,�"�. !��% �.:�. �"�*�B�+�
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�	 576.32/.36

0������� ����" '����' )�����'�, ���&��� &�������$*" 
��'��(�'����$ �����#�� ���#��$$��&�$�" �&'����* AsCpf1

�.:�. �����!"+�
�"+"$�,��$%�� *"$����$�+�!!�� �!�+��$����

�� $�*"�!)B!�� ��!/ �`+�$�!", #�" !�%"����jE�) #�$�/ *�!"=� "�!j�/ 
!� )+�)��$) «=�$"�!"� �	», � +�("�!)�� +��!��B�� &�!%'�� + !"�=��/-
!"� ��`!���)���/!"$�� ��+"� %���%�, � ��%�� ="��� �#�$�+"+��/ + ��`��#!�< 
(��"�"*�#�$%�< (�"'�$$�<. �"�/ !�%"����jE�� #�$�� *�!"=� ((�"="�"�"+, 
q!<�!$��"+, �!$��)�"�"+, ���!!�< !�%"����jE�< ��	, =�%�"��	, =���< 
)���B%"+�< ��	 � �.�.) + ="��%��)�!"-*�!���#�$%�< =�<�!�`=�< `�,"��+�!�� 
#��"+�%� ("%� ��$%���� !��"$���"#!". �) �`�#�!�) q�"*" +"(�"$� !�",<"��-
=� ���%+��!�� ="���/!�� $�$��=�, %"�"��� ("`+"�)j� (�"�`+"���/ !�(��+-
��!!"� ����%���"+�!�� !�%��"���!�< ("$���"+����/!"$��� + %��/��+����=�< 
%���%�<. ���,"��� (��$(�%��+!�=� !� !�$�")E�� ="=�!� �!$���=�!��=� ��-
��%���"+�!�) !�%��"���!�< ("$���"+����/!"$��� )+�)j�$) CRISPR-"("$��-
�"+�!!�� $�$��=�. � $+"�� ��,"�� =� ("��#��� ��!�� %���"% 293A, + *�!"=� 
%"�"��< �!��*���"+��� ���!$*�! (�"*��==����="� !�%���`� AsCpf1 (!�",<"-
��="*" %"=("!�!�� $�$��=� CRISPR-Cpf1) ("� �(��+�)�=�= �"%$�'�%��!"= 
(�"="�"�"=. ��%�= ",��`"=, q%$(��$$�) !�%���`� )+�)��$) %"!��"�����="�, 
#�" $!����� +��")�!"$�/ !�'���+�< q&&�%�"+, � ��%�� ��B��� (�",��=� q&-
&�%��+!"$�� �"$��+%� !�%���`� + %���%�. �) ����%���"+�!�) *�!"=� + ��%"� 
%���"#!"� ="���� �"$���"#!" �"$��+��/ !�(��+�)jE�j ��	. 

G��/ ��,"�� — ("��#�!�� ���!$*�!!�< ��!�� %���"% #��"+�%�, !�$�-
E�< ���!$*�! AsCpf1.

���� ("��#�!� (��`=��!�) %"!$���%'�) pAsCpf1-donor, q%$(��$$���j-
E�) !�%���`� AsCpf1 � $"�����E�) *�! �$�"�#�+"$�� % (��"=�'�!�. 	�"-
=� �"*", ,��� �$("�/`"+�!� (��`=��!�) %"!$���%'�) q%$(��$$���jE�) 
�����'�%��!"+�� ���!$�%��+��"� M2rtTA (Addgene #60843), !�$�E�) *�! 
�$�"�#�+"$�� % !�"=�'�!� (G418). �!!�� (��`=��� ,��� ���!$&�'��"+�-
!� + %���%� � $ ("="E/j $�$��=� CRISPR-Cas9 ((��`=��� pX458-AAVS1) 
+$��"�!� + �"%�$ AAVS1 ��!�� %���"% HEK293A. C���= ("��#�!!�) ("(��)-
'�) %���"% ,��� $���%���"+�!� (" �$�"�#�+"$�� % �!��,�"��%�= (��"=�'�! 
� !�"=�'�!. ���"�"= $����!�< ��`+���!�� ,��� ("��#�!� 129 $�,%�"!"+, 
%"�"��� ,��� ("$���"+����/!" (�"�!���`��"+�!� =��"�"= ;G�. ��,"�"-
$("$",!"$�/ $�$��=� ("��+�����!� $ ("="E/j �==�!"*�$�"<�=��#�$%"*" 
=��"�� � ��$���!-,�"��.

���#!�� ��%"+"�����/ — %�!�. ,�"�. !��% �.:;. ���+���+
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�	 577.21, 575.852

������2�'�(�� � 2&�'(�����!�*" ������ #���� 
2�������� 3’, 5’-#����'�����* �)$���

�.:�. ��<"��+, 	.:�. ����*�!�
�"+"$�,��$%�� *"$����$�+�!!�� �!�+��$����, 

�!$����� '��"�"*�� � *�!���%� �� ���, *. �"+"$�,��$%

��$�����/!�� (�*=�!�� �!�"'��!� (���$��+�)j� *��((� +�"��#!�< =�-
��,"���"+ ��$��!��, +��)jE�< !� �< `�E��!�� &�!%'�� � �"$�"+�� (�"-
'�$$�. ��$�����/!�) ,"*���) �!�"'��!�=� (�E� )+�)��$) �$�"#!�%"= $"�-
��!�!��, ("��`!�< ��) `�"�"+/) #��"+�%� � ��+"�!�<. � (���"�!�< ("(�-
�)'�)< +$���#�j�$) )#=�!� (Hordeum vulgare L.) $ �!�"'��!"+"� "%��$%"� 
`��!"+%� ��$��!�). ��!�%" !� ������"��� $���!� !� $"`��!� � !� +"`��-
��+�j�$) $"��� )#=�!) $ "%��$%"� `��!�, $+)`�!!"� $ !�%"(��!��= ��!!�< 
,�"�"*�#�$%� �%��+!�< $"���!�!��.

��!�= �` !��=�!�� �`�#�!!�< *�!"+ + (��� ,�"$�!��`� �!�"'��!"+ 
� )#=�!) )+�)��$) *�!, %"����jE�� &��=�!� &��+"!"�� 3�, 5�-*���"%$�-
��`� (Flavonoid 3’, 5’-hydroxylase, F3�5�H). �!!�� *�!, (��!������E�� 
% ,"�/B"=� $�=��$�+� '��"<�"= P450, )+�)��$) !�",<"��=�= %"=("!�!�"= 
+ (��� ,�"$�!��`� �!�"'��!"+�< (�*=�!�"+. ��!�� ,��" ("%�`�!" !���#�� 
� )#=�!) %"(�� ��!!"*" *�!�, �%�!�$(�'�&�#!" q%$(��$$���jE��$) + ����-
�"!"+"= $�"�. 

G��/ ��!!"� ��,"�� — ���!��&�%�'�) � &�!%'�"!��/!�� �!���` +$�< 
%"(�� *�!� &��+"!"�� 3’, 5’-*���"%$���`� )#=�!). � ("="E/j ("�$%� *"-
="�"*�#!�< ("$���"+����/!"$��� $ �$("�/`"+�!��= (�"*��==� BLAST 
+ ,�`�< ��!!�< !��!!"���"+�!!�< *�!"=!�< ("$���"+����/!"$��� ,��" 
+�)+��!" � �!!"���"+�!" #����� %"(�� *�!� F3:5:H. �$� +�)+��!!�� *�!� 
�=�j� �#�$�"%, <���%���!�� ��) $�=��$�+� '��"<�"= P450. ���" ("%�`�!", 
#�" "�!� �` %"(�� (F3:5:H-3) !�$�� =���'�j, (��+"�)E�j % $�+�*� ��=%� 
$#���+�!�), !���B�jE�j &�!%'�"!��/!�� �"=�! P450. � <"�� �!���`� in 
vitro ,��� (�"+���!� q%$(��$$�) ��!!�< *�!"+. ;���("��*���$), #�" ("�-
�����!�� &�!%'�� ��!!�< ��(��'��"+�!!�< *�!"+, +��")�!", $+)`�!" $ �< 
$(�'����`�'��� — +$� %"(�� F3:5:H ="*�� �#�$�+"+��/ + $�!��`� �!�"'��-
!"+�< $"���!�!�� + ��`!�< #�$�)< ��$��!�). �� "$!"+� ("��#�!!�< ��!!�< 
" �"%���`�'��, $���%���!"-&�!%'�"!��/!"� "�*�!�`�'�� � ��*��)'�� ��!-
!�< *�!"+ + ���/!��B�= (��!�����$) ��`��,"���/ *�!���#�$%�j %"!$���%-
'�j ��) ����%���"+�!�) *�!� F3:5:H )#=�!) $ ("="E/j $�$��=� CRISPR/
Cas9 $ '��/j ("��#�!�) $"��"+ $ <"`)�$�+�!!"-'�!!�=� (��`!�%�=�.

���#!�� ��%"+"�����/ — %�!�. ,�"�. !��% �.:~. �"�+�
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�	 575.162

������2�'�(�� #����, �����)���*� 
� ������ $������-����%�*� ��#$����� ���'��*� �������"

�.:~. ���*"��+�
�"+"$�,��$%�� *"$����$�+�!!�� �!�+��$����, 

�!$����� '��"�"*�� � *�!���%� �� ���, *. �"+"$�,��$%

��=�!� !�%"�"��< +��"+ ��$��!�� !����%" ,�+�j� "%��B�!� #��!�= =�-
��!�!-("�",!�= (�*=�!�"=. >�=�#�$%�) (���"�� ��!!"*" (�*=�!�� "$����$) 
!��`+�$�!"� �`-`� �*" $�"�!"� ("��=��!"� $���%���� � �$�"�#�+"$�� % ���-
$�+�j ��$�+"�������. ��%�� "$����$) (��%��#�$%� !��`+�$�!�=, %�%�� *�!� 
� =���,"��#�$%�� (��� +"+��#�!� + $�!��` =���!�!-("�",!�< (�*=�!�"+. 
�=�$�� $ ��= �`+�$�!� ̀ �E��!�) �"�/ q��< (�*=�!�"+. � #�$�!"$��, ̀ ��%� $ #��-
!"� "%��$%"� $�=)! ,"��� �$�"�#�+� % ���$�+�j (��"*�!"+, !�(��=��, +"`,�-
�����j &�`���"`� %"�"$�. �) �`�#�!�) *�!���#�$%"� � ,�"<�=�#�$%"� (���"-
�� ��!!"*" (��`!�%� ("�<"�)E�� ="���/j )+�)��$) )#=�!/ (Hordeum vulgare 
L.), � %"�"�"*" !�,�j����$) �`=�!#�+"$�/ (" ��!!"=� ��(� "%��$%� � �`+�$�!� 
<�"="$"=!�) �"%���`�'�) *�!�, %"!��"����jE�*" !���#�� (�*=�!��. 

��!�= �` $("$","+ ���!��&�%�'�� *�!"+ )+�)��$) ("�$% � �!���` ��&-
&���!'���/!" q%$(��$$���jE�<$) *�!"+ (?�). G��/j ��!!"*" �$$���"+�-
!�) $���� ���!��&�%�'�) ?� + $�=�!�< �`"*�!!�< ��!�� )#=�!) — #��-
!""%��B�!!"� BLP � !�"%��B�!!"� ��!�� Bowman — $ ("="E/j =��"�� 
RNA-seq. � ��`��/���� +�)+��!" 632 *�!� $ ("+�B�!!"� q%$(��$$��� + ��-
!�� BLP � 325 *�!"+ $ ("+�B�!!"� q%$(��$$��� + ��!�� Bowman. ���!��-
&�'��"+�!� =���,"��#�$%�� (���, �$$"'���"+�!!�� $ ?�. ��!� $ ("+�-
B�!!"� q%$(��$$��� + ��!�� BLP ,��� +�)+��!� + ��%�< =���,"��#�$%�< 
(��)< %�% ,�"$�!��` $�,���!�, &��"���%$�!"+, %���%��)�!�< +"$%"+ � �. �. 
	"��#�$�+" � ��`!"",��`�� =���,"��#�$%�< (���� ("��+������� !�B� ��-
!�� (���("�"��!�� " (���"��"(!"� (���"�� �"%�$� Blp. %"�"��� ("=�=" 
&"�=��"+�!�) #��!"� "%��$%� $�=)! $+)`�! $ (�"��+"���$�+��= "%�$��-
���/!"=� $���$$� (+"`="�!", `� $#�� ("+�B�!!"*" $"�����!�) �!��"%$�-
��!�"+, + �"= #�$�� &����"+"� %�$�"��), � ��%�� $ ("+�B�!!"� �$�"�#�-
+"$�/j % &�`���"`� %"�"$� (`� $#�� $�!��`� &��"���%$�!"+ � %���%��)�!�< 
+"$%"+). ���!�) "%��$%� $�=)! (���("�"�����/!" $+)`�!� $ ���$�+��= &��-
=�!�� ("��&�!"�"%$���`� (PPO). 

� ��!!"� ��,"�� + �"= #�$�� ",$����j�$) *�!�, �#�$�+�jE�� + $�!��`� 
PPO, � ��%�� ���*�� +"`="�!�� *�!�, $+)`�!!�� $ &"�=��"+�!��= #��!"*" 
(�*=�!��.

���#!�� ��%"+"�����/ — �-� ,�"�. !��%, (�"&. �.:	. >��$�%�!�
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�	 575

��&)���� ��'�����(��, �����)��" ���&'�&�* � ���%�������" 
8'�������� #����, ��#&���&���� �������� ��#&�!��#� ��"��� 

� 2��$�������� ������!��-���'��$��!��" ��22����(����'� ����� 
�������������" ���%* Triticeae

�.:�. ��$+)!!�%"+�
�"+"$�,��$%�� *"$����$�+�!!�� �!�+��$����

�`�#�!�� ="��%��)�!"-*�!���#�$%�< =�<�!�`="+, ����E�< + "$!"+� 
��`+���) ��$�� — �%����/!�) (�",��=� $"+��=�!!"� *�!���%� ��`+���), 
�=�jE�) ��%�� "#�+��!�j (��%��#�$%�j `!�#�="$�/.

��`��*��/!�) ��!�) +��� Ae. tauschii (���$��+�)�� $","� �!��'��"+�!-
!�� =���!� (Lgt-=���!�) ("� %"!��"��= �"=�!�!�!"*" *�!� Lgt. � �$("�/`"-
+�!��= 3933 ("��="�&!�< DArTseq =��%��"+ (�"+���!" +�$"%"(�"�`+"��-
���/!"� *�!"��(��"+�!�� ��$��!�� ("(��)'�� F2, ("��#�!!"� "� $%��E�+�-
!�) Lgt-=���!�� � ",��`'� $ ��%�= &�!"��("= ��$�� KU-2126; $%"!$�����"-
+�!� !�$�E�!!�� =��%���=� ="��%��)�!"-*�!���#�$%�� %���� <�"="$"= 
Ae. tauschii. ��! Lgt %�����"+�! + %"�"�%"= (��#� <�"="$"=� 5D + ",��$�� 
%"!$��+���+!"� $�!��!�� $ <�"="$"=�=� 5DS =)*%"� (B�!�'�, Os12 ��$�, 
Sb2 $"�*" � Bd4 ,��<�("���=�. In silico %�����"+�!�� !� &�`�#�$%"� %���� 
Ae. tauschii DArTseq =��%��"+, &��!%���jE�< �`�#��=�� *�! (" ��`��/��-
��= ="��%��)�!"-*�!���#�$%"*" %�����"+�!�), ("`+"���" �$��!"+��/ ",-
��$�/ �"%���`�'�� Lgt (%""���!���) !� ($�+�"="��%��� 5D.

;"%�`�!", #�" "��"�"*� *�!"+ LG4, LGN1 � KNOX1, �"=�!�!�!�� =�-
��'�� %"�"��< +�`�+�j� ,�`��*��/!�� &�!"��( ��$�� `��%"+�<, �"%���-
`"+�!� + <�"="$"=�< 1D, 4D � 7D Ae. tauschii � !� ="*�� ��$$=����+��/$) 
+ %�#�$�+� %�!�����"+ !� �"�/ Lgt, %�����"+�!!"= !�=� + 5DS. ����"+�-
���/!", *�! Lgt !� )+�)��$) "��"�"*"= ��!�� �`�#�!!�< *�!"+ `��%"+ Lg4, 
Lgn1 � Knox1 � (���$��+�)�� $","� !"+��, ��!�� !� �`�#�!!�� *�! `��%"-
+�<, �#�$�+�jE�� + *�!���#�$%"= %"!��"�� ��`+���) ��*��/!"*" ���"!� ��-
$�� � &"�=��"+�!�) ��$���/!"-(�"%$�=��/!"� "$� ��&&���!'��"+%�.

�`�#�!� "$",�!!"$�� $��"�!�) ��$�� � ��!�� (B�!�'� � ��� $ ,�`��-
*��/!�= � ��%�= &�!"��("= ��$�� $ �$("�/`"+�!��= SEM. ;"%�`�!", #�" 
(�����! &"�=��"+�!�) %���"% ��$���/!"� � (�"%$�=��/!"� #�$��� ��$�� !� 
"��!�%"+. A"�=��"+�!�� ��*��/!"*" ���"!� �$���+��� ��`��#�), $+)`�!!�� 
$ #�$�"= � ��`=��"= %���"% �$�/�' � ���<"=. �,!�����!", #�" � ��$��!�� 
$ ,�`��*��/!�= &�!"��("= ��!�� ANDW12A � ANDW12B !�,�j����$) !�-
��B�!�� &"�=��"+�!�) ��*��/!"*" ���"!�.

��,"�� +�("�!�!� (�� ("�����%� ��A (} 16-16-10021).

���#!�� ��%"+"�����/ — %�!�. ,�"�. !��% �.:�. ",�"+"�/$%�)
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�	 632.651

G�����)��'�" '������! &���")������ �������" Solanum phureja 
' ���������" '����2��!��" ��$����� (Globodera rostochiensis) 

�.:�. �*"�"+�
�"+"$�,��$%�� *"$����$�+�!!�� �!�+��$����

C"�"��$��) %���"&��/!�) !�=��"�� (C	�) )+�)��$) (���`��"= %"�!�+"� 
$�$��=� %���"&��) � !�%"�"��< ���*�< +��"+ (�$��!"+�<. ��=��"�� ",��-
`�j� !� %"�!)< ��$��!�� '�$��, + %"�"��< ��`+�+�j�$) �< )�'�. �"�/!�� 
��$��!�) <���%����`�j�$) �*!���!!�= �"$�"=, (�����+��=�!!�= $����!�-
�=, ("#�� !� ",��`�j� %��,!�. >�=�#�$%�� =��"�� `�E��� )+�)j�$) !�q&-
&�%��+!�=�. ;"q�"=� �$$���"+�!�� *�!���#�$%�< =�<�!�`="+ �$�"�#�+"-
$�� %���"&��) % C	� )+�)��$) �%����/!"� `���#��. 

� ��!!"� ��,"�� (��!�����$) (�"+�$�� ���!$%��(�"=!�� �!���` �+�< 
",��`'"+ "�!"*" �` ("�+��"+ %���"&��) — Solanum phureja, %"�"��� <���%-
����`�j�$) %"!���$�!"� �$�"�#�+"$�/j % C	�. ���! �` !�< )+�)��$) #�+-
$�+����/!�= % !�=��"��, � ���*"� +�$"%"�$�"�#�+�=, !" + �" �� +��=) !� 
!�$�� ��� �`+�$�!�< =��%��"+ �$�"�#�+"$��. �� (���("��*��=, #�" ���!$-
%��(�"=!�� �!���` q��< �+�< *�!"��("+ ("`+"��� +�)+��/ *�!�, �#�$�+�j-
E�� + =�<�!�`=� `�E��!"*" "�+��� (�"��+ C	�.

G��/ — �$$���"+��/ =�<�!�`=� �$�"�#�+"$�� ��$��!�� Solanum phureja 
% `"�"��$�"� %���"&��/!"� !�=��"�� Globodera rostochiensis.

��� (�"+���! �!���` &�`�"�"*�#�$%"*" "�+��� !� `�����!�� !�=��"�"� 
� �$�"�#�+"*" *�!"��(�. ;"$�� 72 #�$"+ !�,�j���$) �%��+!�� *�(��#�+-
$�+����/!�� "�+�� +"%��* +$�*" ���� ��#�!%�. �) ���!$%��(�"=!"*" �!�-
��`� ,��� ("�*"�"+��!� ",��`'� %"�!�� $ ���< ��$��!�� %���"*" *�!"��-
(� �" `�����!�) !�=��"�"� � ("$�� �!"%��)'�� $ !�� + ��#�!�� 72 #�$"+. 
�` !�< ,��� +�����!� �"���/!�) ��	 � (�"+���!" $�%+�!��"+�!�� ���!$-
%��(�"=� !� (��,"�� Illumina NextSeq 500. �) "'�!%� %�#�$�+� ��!!�< 
�$("�/`"+���$/ (�"*��==� FastQC, &��/���'�) (�"+"����$/ $ ("="E/j 
PrinSeq, %�����"+�!�� ,�,��"��% $ ("="E/j STAR � TopHat � +�)+��!�� 
��&&���!'���/!" q%$(��$$���jE�<$) *�!"+ (?�) $ ("="E/j Cuf�inks. 
;"(��!"� $��+!�!�� ���!$%��(�"="+ �$$�����=�< ",��`'"+ +�)+��" *��(-
(� ?�. ;�"+"����$/ �!���` ?� !� (���=�� !���#�) &�!%'�"!��/!�< 
+`��="$+)`��, +�����!�� ("��!'���/!�< *�!"+ �$�"�#�+"$�� % C	� � ��-
%"!$�����"+�!�� *�!!�< $����.

���#!�� ��%"+"�����/ — %�!�. ,�"�. !��% �.:�. ����$�="+�
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�	 575.224.29

	���$���(�� $����� �
� '�$�� ��� ����'(�� 
����- � ��&�����*� ����*��� �� ���������� ��������!�*� '����'

�.:�. 	�`�!�
�"+"$�,��$%�� *"$����$�+�!!�� �!�+��$����, 

�!$����� '��"�"*�� � *�!���%� �� ���, *. �"+"$�,��$%

�) "'�!%� *�!"�"%$�#�$%�< ("+�����!�� �	 �$("�/`���$) B��"%�� 
$(�%�� =��"�"+: ="��%��)�!"-,�"�"*�#�$%��, '��"�"*�#�$%��, ,�"<�=�#�-
$%��. ��!�= �` $�=�< +"$���,"+�!!�< )+�)��$) =��"� �	-%"=��, ("`+"�)j-
E�� ����%���"+��/ %�% "�!"'�("#�#!��, ��% � �+�'�("#�#!�� ("+�����!�).

�$!"+!�= (���=�E�$�+"= =��"�� �	-%"=�� )+�)��$) �*" +�$"%�) 
#�+$�+����/!"$�/. �" !� (��%��%� q�" ","��#�+���$) �)�"= !��"$���%"+: 
(�� ("$��!"+%� !�",<"��=" �#���+��/ ,"�/B"� #�$�" &�%�"�"+ ("=�=" 
�$$�����="*" (!�(��=��, "$+�E�!�� � ��=(������� + ("=�E�!��), #�",� 
("��#��/ ���%+��!�� ��`��/���. C�#�$��j +"$(�"�`+"��="$�/ q%$(���=�!-
�"+ ("��#���$) "#�!/ !�`%"�, #�" +�!������ �$$���"+������ "�%�`��/$) "� 
("$��!"+%� q�"*" =��"��.

��= ����"$/ "(��=�`��"+��/ =��"� �	-%"=�� ��) �$$���"+�!�) *�!"-
�"%$�#�$%�< ("+�����!��, +"`!�%�jE�< + ��$�����/!�< %���%�<. � %�#�$�+� 
="���/!"*" ",��%�� +�,��!� (�"�"$�%� ��%� Allium sepa. ���"��%� "���,"-
��!� %�% ��) ����%'�� "�!"'�("#�#!�< ("+�����!��, ��% � �+�'�("#�#!�<, 
+"`!�%�jE�< + ��`��/���� ",��#�!�) (�"�"$�%"+ *�==�-�`��#�!��=.

�(��=�`�'�) =��"�� (�"+"����$/ (" !�$%"�/%�= (���=����=: +��=) 
(�"��E�+�!�) $�=)! Allium sepa, $("$", +�����!�) )��� �` (�"�"$�%"+, 
!�!�$�!�� +�����!!�< )��� !� $��%��, �� ,�&��!"*" ��$�+"�� (�� &"��-
`� � +��=) �*" (�"+���!�), ("�,"� %��$����) ��) +�`����`�'�� �	-%"=��. 
��% �� ,�� "(������! ��,"#�� ���(�`"! �"` *�==�-�`��#�!�), + %"�"��< 
=��"� )+�)��$) ��,"#�= ��) $"+=�$�!"� ����%'�� "�!"- � �+�'�("#!�< ("-
+�����!�� �	.

� !�$�")E�� +��=) (�"+"���$) �$$���"+�!�� ��,"#�*" ���(�`"!� =��"-
�� �	-%"=�� ��) +�)+��!�) �"�/%" �+�'�("#�#!�< ("+�����!��. � ���/-
!��B�= (���("��*���$) $��+!��/ ��`��/����, ("��#�!!�� (�� ����%'�� %�% 
"�!"- � �+�'�("#�#!�<, ��% � �"�/%" �+�'�("#�#!�< ("+�����!�� $ '��/j 
("��#�!�) %"��#�$�+�!!"*" $""�!"B�!�) ","�< ��("+ ("+�����!�) �	 
(�� +"`���$�+�� *�==�-�`��#�!��.

���#!�� ��%"+"�����/ — %�!�. ,�"�. !��% �.:�. A�"�"+�
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�	 575.162

	(��'� 2&�'(�����!��" ���)�$���� ��������� ������������!����� 
#��� GJB2, ����(��������*� � ������" ��&�� 

& '������#� ��������� 0�%���

�.:�. ��$�"+�
�"+"$�,��$%�� *"$����$�+�!!�� �!�+��$����, 

�!$����� '��"�"*�� � *�!���%� �� ���, *. �"+"$�,��$%

�'�!%� &�!%'�"!��/!"� `!�#�="$�� +(��+�� +�)+��!!�< +����!�"+ 
("$���"+����/!"$�� *�!"+, +"+��#�!!�< + (��"*�!�` ="!"*�!!�< `�,"��+�-
!��, )+�)��$) +��!"� &�!��=�!���/!"� `���#��. ���,"��� #�$�"� (��#�-
!"� ("���� $��<� )+�)j�$) =���'�� + *�!� GJB2, %"����jE�= ���!$=�=-
,��!!�� ,��"% %"!!�%$�! 26 (Cx26), ="��%��� %"�"�"*" ",��`�j� =��-
%���"#!�� %�!��� ��) ���!$("��� �"!"+. �(�%�� � #�$�"�� GJB2-=���'�� 
B��"%" +��/���j� + ��`��#!�< ("(��)'�)<. �"+�� +����!� c.516G>C *�!� 
GJB2 ",!�����! $ +�$"%"� #�$�"�"� � ��+�!$%�< � �����$%�< ,"�/!�< $ ("-
����� $��<� (��$(�,��%� ��+� � �����). 

G��/j ��,"�� )+�)��$) %"=(��%$!�) "'�!%� (��"*�!���#�$%"� `!�#�="$�� 
!"+"*" !�$�!"!�=�#!"*" +����!�� c.516G>C (GJB2), (��+"�)E�*" % `�=�!� 
���(�"&�!� !� '�$���! + �=�!"%�$�"�!"� ("`�'�� 172 (p.W172C) ,��%� �<26. 
�!���`����=�� +�,"�%�: 206 ��+�!$%�< *��<�< (�'��!�"+ � 157 !�$+)`�!!�< 
�"�$�+"= `�"�"+�< ��+�!'�+. ;�� �!���`� ��$B���!!�< �"�"$�"+!�< *��<�< 
(�'��!�"+ �$��!"+��!� $�*��*�'�) *"="`�*"�!"*" +����!�� p.W172C $ (��"�"-
*��� $��<�, � �*" #�$�"�� + +�,"�%� ,"�/!�< "%�`���$/ $����$��#�$%� `!�#�-
=" (p:<:10–6) +�B� (0,124), #�= + %"!��"�� (0,019). � =��"+�< ,�`�< *�!"=!�< 
��!!�< #��"+�%� (ClinVar, dbSNP138, ESP, ExAC, 1000 Genomes Project) +���-
�!� p.W172C !� ",!�����!. In silico �!���` (PolyPhen2, SIFT, MutationTaster 
� ��.) ("%�`�� +��")�!�� ("+�����jE�� q&&�%� p.W172C !� $���%���� Cx26. 
�) �$$���"+�!�) &�!%'�"!��/!"� `!�#�="$�� +����!�� p.W172� + �$�"+�-
)< in vitro $",��!� *�!���#�$%�� %"!$���%'�� $ q��=�!��=� $�$��=� CRISPR/
Cas9, $ ("="E/j %"�"��< ("��#�!� %���"#!�) ��!�) HeLa $ !"%���"= (" *�!� 
GJB2. �) ���!$&�%'�� + !"%���!�j ��!�j HeLa $"`��!� %"!$���%'��, %"��-
��jE�� +����!� c.516G>C (p.W172�) � +����!�� *�!� GJB2 $ ��� �`+�$�!�= 
("+�����jE�= q&&�%�"= — c.35delG (p.Gly12Valfs), c.235delC (p.Leu79Cysfs), 
c.224G>A (p.R75Q), c.313_326del14 (p.Lys105Glyfs). � ���/!��B�= (��!�����-
$) (�"+�$�� $��+!����/!�� �!���` %���"#!"� �"%���`�'�� =���!�!�< &"�= 
�<26 � "'�!%� (�"!�'��="$�� �<26-*�=�%�!��"+. ��,"�� ("������!� *��!��-
=� �AA� (} 18-34-00166_="�-a � } 17-29-06016_"&�-=). 

���#!�� ��%"+"������ — %�!�. ,�"�. !��% �.:�. ;"$�<, 
%�!�. ,�"�. !��% 	.:�. ���E�!%" 
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�	 57.571.27

�&�'(�����!�*" ������ ��$���*� ����#���*� ��(������� (CAR) 
������ %��'�� PSMA � PSCA

.:�. ���+��!%"
�"+"$�,��$%�� *"$����$�+�!!�� �!�+��$����, 

�!$����� ="��%��)�!"� � %���"#!"� ,�"�"*�� �� ���, *. �"+"$�,��$%

�"+��=�!!�� =��"�� �==�!"����(�� "�%��+�j� `!�#����/!�� +"`-
="�!"$�� ��) ��#�!�) ��`��#!�< ��("+ "!%"�"*�#�$%�< `�,"��+�!��. ��-
!�= �` ��%�< =��"�"+ )+�)��$) ����(�) $ �$("�/`"+�!��= �- ��� NK-%��-
�"%, q%$(��$$���jE�< <�=��!�� �!��*�!!�� ��'�(�"�� (CAR). �$",�!!" 
+(�#���)jE�� ��`��/���� ��) CAR �-%���"% ,��� ("��#�!� (�� ����(�� 
"!%"*�=��"�"*�#�$%�< `�,"��+�!��. ��!�%" q&&�%��+!"$�/ q�"*" ("�<"�� 
��) ����(�� $"���!�< ��("+ ��%� ("%� !�+�$"%�. �"`="�!", "(��=�`�'�) 
$���%���� CAR ("`+"��� ("+�$��/ �< q&&�%��+!"$�/ + ,"�/,� $ $"���!�-
=� ��(�=� ��%�.

�!!�) ��,"�� !�(��+��!� !� �`�#�!�� �"�� B��!��!"*" ���"!� + $���%-
���� CAR (�"��+ ,��%"+-=��%��"+ ��%� (�"$���� PSMA � PSCA. ��=� 
,��" ("��#�!" B�$�/ NK-%���"#!�< ��!��, q%$(��$$���jE�< PSMA 
� PSCA-$(�'�&�#!�� CAR, $ B��!��!�= ���"!"=, `��=$�+"+�!!�= "� ="-
��%�� IgG1 ��� CD8a, ��," ,�` B��!��!"*" ���"!�. � ("="E/j =��"�� (�"-
�"#!"� '��"=����� ,��" ("%�`�!", #�" +$� ("��#�!!�� %���"#!�� ��!�� 
q%$(��$$���j� CAR !� ("+��<!"$�� %���"%. �!���` '��"�"%$�#�$%"� �%-
��+!"$�� (�"+"���� (���= �!%�,�'�� q&&�%�"�!�< %���"% (CAR NK-%��-
�"%) $ %���%�=�-=�B�!)=� (%���%� ��%� (�"$���� #��"+�%�) $ ("$����j-
E�= �!���`"= FACS. ���" ",!�����!", #�" ��) PSMA-$(�'�&�#!�< CAR 
$���%���� B��!��!"*" ���"!� "E���=" +��)�� !� ��"+�!/ '��"�"%$�#�$%"� 
�%��+!"$�� %���"%-q&&�%�"�"+ in vitro — !��,"�/B�� '��"�"%$�#�$%�� q&-
&�%� "%�`�+�j� CAR-%���%� ,�` B��!��!"*" ���"!�. �) PSCA-$(�'�&�#-
!�< CAR ("�",!"*" q&&�%�� `�=�#�!" !� ,��". � !�$�")E�� +��=) !�=� 
(�"+"�)�$) ��,"�� (" ("��#�!�j (��+�#!�< T-%���"%, q%$(��$$���jE�< 
CAR (�"��+ PSMA, � (�"+��%� �< &�!%'�"!��/!"$�� in vivo !� ="���)< 
%$�!"���!$(��!��'�� #��"+�#�$%�< "(�<"��� NOD\Scid =�B�=. 

;"��#�!!�� ��!!�� ="*�� ,��/ ("��`!� ��) $"`��!�) %��!�#�$%� q&-
&�%��+!�< +����!�"+ CAR ��) ��#�!�) ��%� (���$�����/!"� ����`�.

���#!�� ��%"+"�����/ — %�!�. ,�"�. !��% �.:�. 	���=`�!
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�����!������� �����$* Cre-LoxP ��� ���&'(�� 
$��>�������*� ���$���$�*� ���������' � #���$� '����' )�����'�

�.:�. ��!*��"+
�"+"$�,��$%�� *"$����$�+�!!�� �!�+��$����

��!"� �` $�=�< *�",��/!�< `���# $"+��=�!!"� ,�"�"*�� )+�)��$) 
$���=��!�� �`!��/ &�!%'�"!��/!�j �"�/ +$�< $"$��+�)jE�< q��=�!�"+ #�-
�"+�#�$%"*" *�!"=�. ��E�$�+�jE�< =��"�"+ ="��%��)�!"� � q+"�j'�"!-
!"� ,�"�"*�� "%�`�+���$) !��"$���"#!" ��) �"$����!�) ��%"� '���. � ��!-
!"� ��,"�� !�=� (�"+���!� (��+�� B�*� % $"`��!�j !"+"� $%��!�!*"+"� 
$�$��=� ��) +�)+��!�) &�!%'�"!��/!�< q��=�!�"+ + *�!"=� #��"+�%�. ��-
�"� "$!"+�! !� ++���!�� + *�!"= =!"��$�+�!!�< LoxP-$���"+ $ ("$����j-
E�� �!��%'��� <�"="$"=!�< (���$��"�% (�� ("="E� Cre-LoxP $�$��=� 
� ����� `� $#�� �$%�$$�+�!!"� $���%'��, ","*�E�!�) *�!"="+ %���"% &�!%-
'�"!��/!�=� q��=�!��=�. 

�!��*��'�) LoxP-$���"+ + *�!"= (�"�`+"����$/ $ ("="E/j ��!��+���$-
!�< +�%�"�"+. �'�!%� q&&�%��+!"$�� +$��"�%� +���$� + *�!"=, (�"+���!-
!�� $ ("="E/j %"��#�$�+�!!"� ;G� ("`+"���� "'�!��/ %"��#�$�+" �!��-
*��'�� LoxP-$���� + $���!�= !� %���%�, #�" $"$��+��" ~50 $",���� + =�$-
B��,�< +$�*" *�!"=�. �� ��%�� ("%�`���, #�" %"!'�!����"+�!�� +���$"+ 
("`+"�)�� `!�#����/!" �+���#��/ %"��#�$�+" (�"+���$!�< �!��*��'��.

� %�#�$�+� $�$��=� ��) !�(��+��!!"� $���%'�� %���"% !� �=�!/B�!�� 
%"!��!�� �	 =� �$("�/`"+��� (����`!�!!�� %��$����/ Vybrant DyeCycle, 
%"�"��� ("`+"�)�� "%��B�+��/ �	 %���"% � "�$"����"+�+��/ �� #�$�/ ("-
(��)'��, � %"�"�"� *�!"= ,�� ����'��"+�!. ��!�%" ��$�"+�� q%$(���=�!�� 
$ %��$�����= ("%�`��� �*" $("$",!"$�/ ����%���"+��/ ��B/ $�E�$�+�!!�j 
��`!�'� + %"��#�$�+� �	, $"�`=���=�j $ (�"��!"$�/j %���"%, !" !� <�"-
="$"=!�� ����'��. �� ��!!�� ="=�!� +����$) ��`��,"�%� ��/���!���+!"� 
$�$��=� $���%'�� %���"% !� (���=�� �< ","*�E�!�) &�!%'�"!��/!�=� q��-
=�!��=� ("$���$�+"= Cre-LoxP $�$��=�.

���#!�� ��%"+"�����/ — %�!�. ,�"�. !��% �.:�. A�B=�!
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�	 616.8-009.54

�����%��'� �����$* '����'(�� �����&'��������" ��$��* 
�.840 C>T � 7 8'���� #��� SMN2

�.:�. �+�#%�!�
�"+"$�,��$%�� *"$����$�+�!!�� �!�+��$����, 

�!$����� <�=�#�$%"� ,�"�"*�� 
� &�!��=�!���/!"� =���'�!� �� ���, *. �"+"$�,��$%

��!"!�%��"���!�� `�=�!� + %"����jE�< �#�$�%�< *�!"+ )+�)j�$) ��$-
(�"$���!�!!"� (��#�!"� =!"*�< !�$���$�+�!!�< `�,"��+�!��. � $��#�� 
$(�!��/!"� =�B�#!"� ���"&�� (���) `�=�!� $.840 �>� + 7 q%`"!� *�!� 
SMN2 (��+"��� % !���B�!�j $(���$�!*� � +���`�!�j ��!!"*" q%`"!� �` 
,"�/B�� #�$�� (�" 90:%) ���!$%��(�"+. 	"���%'�) $(���$�!*� (���= ",-
���!"� `�=�!� �   � )+�)��$) (��$(�%��+!�= ("�<"�"= ��) ��`��,"�%� 
=��"�"+ ��#�!�) ��!!"*" `�,"��+�!�).

G��/j ��,"�� )+�)��$) $"`��!�� ="��%��)�!"-*�!���#�$%�< �!$���-
=�!�"+ !� "$!"+� $�$��=� CRISPR/Cas9 ��) %"���%'�� `�=�!� $.840 C>� 
+ 7 q%`"!� *�!� SMN2 � �< ��$���"+�!�� !� ��!�� &�,�",��$�"+, ("��#�!-
!�< "� (�'��!�� $" ���. 

�� "$!"+�!�� ,�"�!&"�=���#�$%"*" �!���`� ,��" +�,��!" ��� ("��!-
'���/!�< =�B�!� (�1-3) ��) $�$��=� CRISPR/Cas9. ?&&�%��+!"$�/ +!�$�-
!�) �+�'�("#�#!�< ��`��+"+ %���"� �` ���< $�$��= + &�,�",��$�� (�'��!-
�� $" ��� ,��� (�"�!���`��"+�!� $ ("="E/j (�"*��==!"*" ",�$(�#�!�) 
TIDE. ;"%�`�!", #�" !��=�!/B�� %"��#�$�+" �!$��'�� / ����'�� (10,1 ± 
2,1:%) !�,�j����$) (�� ��,"�� $�$��=� �1, !��,"�/B�� (17,9 ± 3,7:%) — 
(�� ��,"�� $�$��=� �2. ��$��=� �3 ("%�`��� (�"=����"#!"� `!�#�!�� q&-
&�%��+!"$�� — 12,1 ± 1,9:%. ;�� �!���`� !�'���+�< q&&�%�"+ $ ("="E/j 
(�"*��==!"*" ",�$(�#�!�) COSMID ,��" ("%�`�!", #�" !��=�!/B�� %"��-
#�$�+" ("��!'���/!�< !�'���+�< $���"+ �=��� (�"�"$(��$�� �1, !��,"�/-
B�� — �3. ��!�%" !��,"��� +��")�!�� $���� !�'���+"� �%��+!"$�� !�<"-
�)�$) + !�%"����jE�< �#�$�%�< *�!"+. ��%�= ",��`"=, (" ��`��/����= �!�-
��`� '���+"� � !�'���+"� �%��+!"$�� ��) ���/!��B�� ��,"�� (" %"���%'�� 
`�=�!� $.840 C>� + 7 q%`"!� *�!� SMN2 ,��� +�,��!� $�$��=� �2.

�$$���"+�!�� (�"+���!" (�� ("�����%� *��!�� ��A } 17-75-10041.

���#!�� ��%"+"�����/ — %�!�. ,�"�. !��% 	.:�. �������!"+�
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��&/���� ���(���� ���'����(�� X-���$���$* 
� 2�%��%���������%�*� #�%����*� '���'��

	.:�. ;���"+�
�"+"$�,��$%�� *"$����$�+�!!�� �!�+��$����, 

�!$����� '��"�"*�� � *�!���%� �� ���, *. �"+"$�,��$%

�!�%��+�'�) X-<�"="$"=� (���$��+�)�� $","� ���+����/!�� (��=�� 
B��"%"=�$B��,!"*" &"�=��"+�!�) *����"<�"=���!�, !�#�!�jE�*"$) !� 
��!!�< q��(�< q=,��"!��/!"*" ��`+���) � )+�)jE�*"$) %"=(��%$!�= ="-
��%��)�!"-*�!���#�$%�< (�"'�$$"=, �"#!�� =�<�!�`= %"�"�"*" "$����$) 
("%� !�)$!�=. �$��!"+��!", #�" &�!%'�"!��/!" �%��+!"� �"��!� "$��+��/-
$) �"�/%" "�!� X-<�"="$"=� !� ��(�"��!�� *�!"=, "$���/!�� X-<�"="$"-
=� $��!"+)�$) =�B�!/j ��) �!�%��+�'��. ��!�%" $"����!�%� ��,"���"��� 
*�!���%� ��`+���) �G�� �� ��� ",!������� !���#�� ���!$%��(�� ���!-
!"� !�%"����jE�� ��	 Xist, `�(�$%�jE�*" (�"'�$$ �!�%��+�'�� X-<�"="-
$"=�, � !��%��+!�j >-<�"="$"=� + "%"�"�����(�"��!�< &�,�",��$�"("-
�",!�< *�,���!�< %���%�< (XXY0), ("��#�!!�< $��)!��= q=,��"!��/!�< 
$�+"�"+�< (?�) %���"% (XY) $ &�,�",��$��=� (X0) [1]. ?�" )+�)��$) �!�-
%��/!�= $��#��= !���B�!�) (��+���, *��$)E�*": "�!� �%��+!�) >-<�"="-
$"=� !� ��(�"��!�� !�,"� ���"$"=.

G��/j ��,"�� )+�)��$) +�)+��!�� (��#�! !���B�!�) (�"'�$$� �!�%��-
+�'�� X-<�"="$"=� + &�,�",��$�"("�",!�< *�,���!�< %���%�<, ("��#�!-
!�< $��)!��= ?� %���"% � &�,�",��$�"+.

�!���` ���!$%��(�"=!�< ��!!�< $ �$("�/`"+�!��= =��"�� *��+!�< %"=-
("!�!� ("%�`��, #�" + (�"$���!$�+� (��+�< �+�< %"=("!�!� ?�-("�",!�� *�-
,���� � ?� %���%� ��$("�"��!� ,��`%" ���* % ���*�, + �" +��=) %�% &�,�"-
,��$�"("�",!�� *�,���!�� %���%� "���#�j�$) "� &�,�",��$�"+. ;�"+���!" 
$��+!�!�� ���!$%��(�"="+ (���+�+!�< &�,�",��$�"+ � &�,�",��$�"("�",!�< 
*�,���!�< %���"%. ;�"�!���`��"+�! $(�$"% ��&&���!'���/!" q%$(��$$���j-
E�<$) *�!"+. 	�"=� q�"*", !�=� ,��� ",!�����!� �%��+�'�) q%$(��$$�� *�!� 
Xist + XY ?� %���%�< ("� +"`���$�+��= !���B�jE�< $�!��` �	 � ,��%"+ 
�*�!�"+. ���")�!", q�� �%��+�'�) $"(�"+"����� ��&&���!'��"+%� %���"%.

______________________________
1. Matveeva, N. M., et al., Alternative dominance of the parental genomes in 

hybrid cells generated through the fusion of mouse embryonic stem cells with 
^broblasts // Sci Rep, 2017. V. 7(1). P. 180–194.

���#!�� ��%"+"������ — %�!�. ,�"�. !��% �.:�. �������!, 
%�!�. ,�"�. !��% �.:�. �����!�
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+��&��(������ #�����'� �������*� 0�%���

�.:�. ;",���!'�+�
�!$����� ="��%��)�!"� � %���"#!"� ,�"�"*�� �� ���, *. �"+"$�,��$%, 

�"+"$�,��$%�� *"$����$�+�!!�� �!�+��$����

�$���"",��`!�� (Acipenseriformes) — ���+!��B�� "��)� %��$$� ��-
#�(���< ��,, + ��%�< ��,��� (���$��+��! $����)�/j (Acipenser ruthenus) 
� $�,��$%�= "$���"= (A. baerii). �$���"+�� #��`+�#��!" �)`+�=� % +"`-
���$�+�j ��`!"",��`!�< &�%�"�"+, (��()�$�+�jE�< �< �$��$�+�!!"=� 
+"$(�"�`+"�$�+�. ;" +$�� $���!� (�"+"�)�$) ��`��#!�� ��,""<��!!�� =�-
�"(��)��), !�(��+��!!�� !� +"$$��!"+��!�� ("(��)'��. �" +"(�"$ " �"=, 
%�%"� q&&�%� !� �$��$�+�!!�� ("(��)'�� "!� "%�`�+�j� � %�%�j q%"!"=�-
#�$%�j ("�/`� (��!"$)�, "$����$) "�%����=.

� !�$�")E�� +��=) &��"*�!�) "$���"+�< "$����$) (�"��+"��#�+"�, $�-
E�$�+�j� (�",��=� $ ���!��&�%�'��� "����/!�< +��"+, � ��%�� ("�!�=�-
j�$) +"(�"$� " +�����!�� ("�+��"+ +!���� +���. 

G��/j !�B�� ��,"�� )+�)��$) "'�!%� *�!���#�$%"*" ��`!"",��`�) $���-
�)�� � $�,��$%"*" "$���� + ��%�< ��,��� (" ("$���"+����/!"$�� %"!��"�/-
!"*" ���"!� =��"<"!�����/!"� �	, � ��%�� +�)$!�!�� &��"*�!���#�$%�< 
"�!"B�!�� =���� "$!"+!�=� *�(�"*��((�=� ","�< +��"+, "$!"+�!!"� !� 
�!���`� ("�!�< =��"<"!�����/!�< *�!"="+.

��%+�!��"+�!��= (" �q!*��� ,��� ("��#�!� ("$���"+����/!"$�� %"!-
��"�/!"*" ���"!� =��"<"!�����/!"� �	. �< �!���` � $��+!�!�� $ "(�,��-
%"+�!!�=� ��!�� ��!!�=� ("`+"���� +�)+��/ + �$$���"+�!!�< +�,"�%�< 
98 � 61 *�(�"��("+ $""�+��$�+�!!". � ("="E/j &��"*�!���#�$%"*" �!���`� 
,��" +�����!" 12 "$!"+!�< *�(�"*��(( $����)�� � +$�*" �+� *�(�"*��((� 
$�,��$%"*" "$����, (���$��+��!!�< $ ��`!"� #�$�"�"� + ��`!�< ���"!�<. 
�) (���$��+������ "$!"+!�< *�(�"*��(( $����)�� � $�,��$%"*" "$����, 
� ��%�� B�(� (A.  nudiventris) ,��" (�"+���!" $�%+�!��"+�!�� !� (���&"�-
=� Illumina MiSeq � $,"�%� ("�!�< =��"<"!�����/!�< *�!"="+. �� "$!"-
+�!�� ("��#�!!�< !�=� ��!!�<, $ �$("�/`"+�!��= ��!�� "(�,��%"+�!!�< 
("$���"+����/!"$��� =��"<"!�����/!�< *�!"="+ =� ("$��"��� &��"*�!�-
��#�$%"� ���+" � ��$$#����� +��=�!� ��+��*�!'�� "$!"+!�< *�(�"*��((. 

�`�#�!�� ��`!"",��`�) =��"<"!�����/!�< *�(�"��("+ ","�< +��"+ 
("%�`��" `!�#����/!�� =����*�"!��/!�� "���#�), #�" $+������/$�+��� 
" $�"�!"� $���%���� ("(��)'��. ��=� �$��!"+��!", #�" ("(��)'�� ��`!�< 
��% �`"���"+�!�. 	�"=� �"*", %�% ��) $����)��, ��% � ��) $�,��$%"*" "$���� 
!�,�j����$) $!���!�� *�!���#�$%"*" ��`!"",��`�) + +"$�"#!�< ��%�<. 

���#!�� ��%"+"�����/ — %�!�. ,�"�. !��% �.:�. ���&"!"+
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0��&'�&�� #���2���� $��
� � Y-���$���$* ��������" �'&����'�" 
'&�!�&�* ��&����'�" '�������* (II �*�. �� �. 8.)

�.:�. ;��$�)�!j%
�!$����� '��"�"*�� � *�!���%� �� ���, *. �"+"$�,��$%

�%�!�+$%�) %��/���� $�E�$�+"+��� !� ������"��� ��!�$�!$%"� %"��"-
+�!� (>�%�$$�)) +" II ��$. �" !. q. + q("<� ��`+��"� ,�"!`�. �� &"�=��"+�-
!�� (�"�$<"���" (�� +`��="���$�+�� �+�"<�"!!�< *��(( !�$���!�) ��*�-
"!� � (��B��< !"$������ �&�!�$/�+$%"� %��/����. >"�) "%�!�+$%�) %��/-
���� <"�"B" �`�#�!� $ �"#%� `��!�) ��<�"�"*��, (�"'�$$� &"�=��"+�!�) 
*�!���#�$%"*" $"$��+� �� !"$������ �" $�< ("� "$��j�$) !�)$!�=�. G��/ 
��!!"� ��,"�� — "'�!%� $���%���� *�!"&"!�� !�$���!�) "%�!�+$%"� %��/-
���� !� "$!"+� ��!!�< " ��`!"",��`�� +����!�"+ =��	 � Y-<�"="$"=� 
�� !"$������ �` ��<�"�"*�#�$%�< (�=)�!�%"+ $ ������"��� ��!�$�!$%"� 
%"��"+�!�.

��,"�%� (���"�!��"("�"*�#�$%�< ",��`'"+ "� 34 !"$������ "%�!�+$%"� 
%��/���� ,��� $&"�=��"+�!� �` %"���%'�� ��?� �� ���. �$$���"+�!�� 
+�("�!�!" !� ,�`� =���!$�����$%"*" $�%�"�� ="��%��)�!"� (���"*�!���%� 
�G�� �� ���.

�) 29 �!��+��"+ ,��� "(������!� ("$���"+����/!"$�� ���1 =��	 
� $����$ �!&"�=���+!�< ("`�'�� + %"����jE�� #�$�� =��	. �) 11 �!-
��+��"+ =��$%"*" ("�� "(������!� ("�!�� ��� #�$��#!�� �����/!�� (�"-
&��� 17 STR �"%�$"+ Y-<�"="$"=�.

� �$$���"+�!!"� $���� ,��� ",!�����!� +����!�� `�(��!"-�+��`��-
$%�< (�, U2e, U4, U5a1) � +"$�"#!"-�+��`��$%�< (�8, �11, �, �5) *�(�"*��(( 
=��	 � +����!�� Y-<�"="$"=�, "�!"$)E��$) % Q � R1b *�(�"*��((�=. 
;��$��$�+�� + *�!"&"!�� &��"*�!���#�$%�< � &��"*�"*��&�#�$%�< %"!-
���$�!�< +����!�"+ =��	 $+������/$�+��� " $=�B�!!"= (�"�$<"���!�� 
"%�!�+$%"*" !�$���!�). ��)+��!� ("��!'���/!" �+�"<�"!!�� (*�(�"*��((� 
=��	 A8, A11, C5; *�(�"*��((� Q Y-<�"="$"=�) � (��B��� (("�%��$���� 
*�(�"*��((� H =��	; *�(�"*��((� R1b Y-<�"="$"=�) %"=("!�!�� *�!"-
&"!��, =��%���jE�� +%��� (���B�$�+�jE�< ("(��)'�� ~�!"� ��,��� 
� =�*��!�"+ + &"�=��"+�!�� *�!���#�$%"*" $"$��+� "%�!�+$%"*" !�$���!�).

���#!�� ��%"+"�����/ — %�!�. ,�"�. !��% �.:�. ;���(�!%"
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��&)���� ����'���� ������)� 
���$���$* �*��� 6Ai � ����� $�#'�" �/���(*

	.:	. �"`�!&���, �.:�. �"�"��!�, �.:�. ���$j%
�"+"$�,��$%�� *"$����$�+�!!�� �*���!�� �!�+��$����, 
�!$����� '��"�"*�� � *�!���%� �� ���, *. �"+"$�,��$%

;���� Thinopyrum intermedium (Host) )+�)��$) �$�"#!�%"= �*�"!"=�#�-
$%� '�!!�< (��`!�%"+ + $���%'�� =)*%"� (B�!�'�. � �$("�/`"+�!��= (B�-
!�#!"-(����!"� `�=�E�!!"� ��!�� Agis 1 $"`��!� $"��� )�"+"� =)*%"� 
(B�!�'� �����%"+$%�) 5 � �����%"+$%�) 10. � *�!"=� $"��� �����%"+$%�) 
10 <�"="$"=� (B�!�'� 6D `�=�E�!� <�"="$"="� (���) 6Ai, %"�"��) !�$�� 
*�!� �$�"�#�+"$�� % *��,!�= `�,"��+�!�)=, ",�$(�#�+�jE�� �==�!���� 
��$��!�)= + ��`��#!�< q%"�"*"-*�"*��&�#�$%�< `"!�<.

G��/j ��!!"� ��,"�� ,��" �`�#��/ <���%��� (�����#� <�"="$"=� (�-
��) Th. intermedium 6Ai + ���*�� $"��� (B�!�'� ��) $"`��!�) ��!�� $ (B�-
!�#!"-(����!"� ���!$�"%�'���.

� ��,"�� ,��� �$("�/`"+�!� ��� $"��� (B�!�'�: �����"+$%�) 29 (�29), 
�"+"$�,��$%�) 15 (�15) � �����%"+$%�) 10 (�10). ;�"�!���`��"+�! =��-
"` *�,���"+ F1 �29<�10, �10<�29, �15<�10. � =��"`� (�"�$<"���� '�!-
���#�$%�� ��`��+� <�"="$"= 6Ai � 6D, !� "$!"+�!�� #�*" $����! (�"*!"` 
" !���#�� ���"'�!���%"+ <�"="$"=� 6Ai + F2 ("%"��!��. ;" ��!!�= ;G� 
�!���`� *�!"=!"� �	, <�"="$"=� 6Ai ,��� ",!�����!� � 42,3:% ��$��-
!�� F2 �29<�10, ���!!"� (��#" 6AiL — � 2,88:%, %"�"�%"� (��#" 6AiS — 
� 2, 88%. ����� ��$��!�� F2 �10<�29 26,7:% �=��� ",� (��#� <�"="$"=� 
6Ai, 31,1:% — %"�"�%"� (��#" 6AiS. � ("�"=$�+� F2 �15<�10 <�"="$"=� 6Ai 
���!��&�'��"+�!� � 46, 87:% ��$��!��, ���!!"� (��#" <�"="$"=� 6Ai ",-
!�����!" � 26, 04:%, � %"�"�%"� (��#" 6AiS — � 4,14:% ��$��!��.

��%�= ",��`"=, !� #�$�"�� � <���%��� (�����#� <�"="$"=� 6Ai +��)j� 
%�% *�!"��( $"��� ��'�(��!��, ��% � �$("�/`"+�!�� �10 + %�#�$�+� =�����!-
$%"� &"�=�. � ��"*� + F2 *�,���"+ �29<�10 "�",��!� B�$�/ ��$��!�� $ ��-
�"'�!���%�=� 6AiS ��� 6AiL, + F2 *�,���"+ �10<�29 — 14 ��$��!�� $ 6AiS 
� + F2 *�,���"+ �15<�10 — 29 ��$��!�� $ ���"'�!���%�=� 6AiS ��� 6AiL.

���#!�� ��%"+"�����/ — %�!�. ,�"�. !��% �.:�. ���%"+�
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������������ ����#�����(�� ������'�&�* #���$� 
� ���� ���$����!��" ��22����(����'� 8�����%������ $*/�

�.:�. ���%"+�
�!$����� '��"�"*�� � *�!���%� �� ���, *. �"+"$�,��$%

��!"= + )��� �(�%"+�! !�%"�"��= !�$��#��!�= ",��`"=, #�" ",�$(�#�-
+��� ��!�=�#�$%�� %"!��%� "(������!!�< q��=�!�"+ *�!"=� =���� $","�, 
!�",<"��=�� ��) "$�E�$�+��!�) ���!$%��('�"!!"*" %"!��"�). ��`+���� 
=��"�"+, "$!"+�!!�< !� ��<!"�"*�� `�<+��� %"!&"�=�'�� <�"="$"=, ("-
`+"���" �$��!"+��/ ��%�� $+"�$�+� *�!"=!"� "�*�!�`�'��, %�% %"=(���-
=�!����`�'�), !���#�� �"("�"*�#�$%� �$$"'���"+�!!�< �"=�!"+ (��"+) 
� (����/ !� �< *��!�'�<, � ��%�� (���!�� #�$�"�� <�"=���!"+�< %"!��%-
�"+ $ �+���#�!��= *�!"=!"*" ��$$�")!�). �!����$!", #�" $���%���� ��"+ 
$#�����$) $��,��/!"� + ��`��#!�< ��(�< %���"% � %"!$��+���+!"� $���� 
"(�$�!!�< +��"+. �, q�"= *"+"��� �!���` ��$(������!�) *�!���#�$%"*" =�-
������� + �!+�����"+�!!�< )���< (��"#�%, ���!$%��('�"!!" !��%��+!�< 
)���< $(��=��"`"��"+, + (�"!�%���$�<, � ��%�� ��!�=�%� �*" (�����$(��-
����!�) + <"�� ��&&���!'��"+%�. ;�� q�"= !���+!" +�("�!�!!�� �!���` 
(�"$���!$�+�!!"� $���%���� <�"=���!� &�,�",��$�"+ � q����"'��"+ %���-
'� +�)+�� =�$B��,!�j ��"�*�!�`�'�j �"=�!"+ + )���< q����"'��"+, #�" 
��$<"���$) $ �=�jE�=�$) ��!!�=� " +�$"%"� %"!$��+���+!"$�� ��"+ 
� *"+"��� " !�",<"��="$�� ��$B���!�) !�B�*" ("!�=�!�) (��!'�("+, &"�-
=���jE�< ���<=��!�j ��<���%���� )���. ;"��#�!�� ��!!�< " (�"$���!-
$�+�!!�< %"!��%��< + )���< q����",��$�"+ ���*"*" ="���/!"*" "�*�!�`=� 
("`+"��� $"$��+��/ ,"��� �"#!�j %����!� `�%"!"=��!"$��� ��$(������!�) 
*�!���#�$%"*" =��������. 

G��/j !�$�")E�� ��,"�� )+�)��$) $��+!����/!�� �!���` �"("�"*�� 
<�"=���!� !� ��`��#!�< $����)< ��&&���!'��"+%� q����",��$�"+ =�B�.

� <"�� �$$���"+�!�) ,��� ("�*"�"+��!� Hi-C ,�,��"��%� � ("��#�!� 
%���� (�"$���!$�+�!!�< %"!��%�"+ <�"=���!� q����",��$�"+ =�B� !� 
���=�!��/!"� $����� ��&&���!'��"+%�. ���+!����/!�� �!���` ("%�`�� 
!���(�#!�j %����!� ��$(������!�) <�"=���!"+�< %"!��%�"+ — ��%, *�!"= 
+ )���< q����",��$�"+ "���#���$) +�$"%"� $��(�!/j %"=(���=�!����`�'��.

���#!�� ��%"+"�����/ — %�!�. ,�"�. !��% �.:�. �������!
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�����)���� 822�'�������� �������� '�&���$��/��%�*� #���$�*� 
����(�" �� �)�� �����������#� ��$������#� ������'�&�* ���$�����

;.:�. ���/!�%"+
�"+"$�,��$%�� *"$����$�+�!!�� �!�+��$����, 

�!$����� '��"�"*�� � *�!���%� �� ���, *. �"+"$�,��$%

���"�� !�(��+��!!"*" ����%���"+�!�) *�!"=� )+�)j�$) !�`�=�!�=�=� 
��) '��"*" �)�� �$$���"+�!��. ��$="��) !� ��+"�j'�"!!" +�$"%�j q&&�%-
��+!"$�/ !���+!" (")+�+B�<$) CRISPR/Cas9 ��<!"�"*��, + ",��$�� *�!"=-
!"*" ����%���"+�!�) +$� �E� $�E�$�+��� �)� !���B�!!�< (�",��=. ��,"�� 
("$+)E�!� ��B�!�j "�!"� �` ��%�< (�",��=, � �=�!!" ���#B�!�j =��"�"+ 
$"`��!�) %��(!"=�$B��,!�< (("�)�%� $"��! ��$)# (�� "$!"+�!��) <�"="-
$"=!�< (���$��"�%, ����'�� ��� �!+��$��.

���,"��� (�"�+�!���� =��"� $"`��!�) <�"="$"=!�< (���$��"�% "$-
!"+�! !� +!�$�!�� �+�< �+�<'�("#�#!�< ��`��+"+ (�� ("="E� $�$��=� 
CRISPR/Cas9. ;"$����jE�� $"���!�!�� %"!'"+ ��`��+"+ $ &"�=��"+�!�-
�= �����="� <�"="$"=!"� (���$��"�%� "$�E�$�+�)��$) %���"#!"� =�B�-
!"� ��(���'��, (��#�= $%"�"$�/ � $(�'�&�#!"$�/ q�"*" (�"'�$$� `�+�$�� 
+ �"= #�$�� � "� ��$$�")!�) =���� �"%�$�=� + (�"$���!$�+� )���. 

� !�B�� ��,"�� �$$���"+�!� +"`="�!"$�/ +��)!�) !� +��")�!"$�/ (���-
$��"�%� — ����'��, =���� �+�=) �"%�$�=� `� $#�� �`=�!�!�) ��$$�")!�) 
=���� !�=� (�� ("="E� $�$��=� CLoUD9 [1]. �� "�����=, #�" (�� +!�$�-
!�� �+�'�("#�#!�< ��`��+"+ + $,����!!�� �"%�$� #�$�"�� +"`!�%!"+�!�) 
����'�� =���� !�=� ,���� +�B�, #�= + �$�"+�)< !"�=��/!"� ��<���%���"� 
<�"=���!� )���.

�� `�%�"!��"+��� +�%�"��, ",�$(�#�+�jE�� q%$(��$$�j $�$��= 
CLoUD9 � CRISPR/Cas9 + q�%���"��#�$%�< %���%�<. � %�#�$�+� ��$�� ,��� 
�$(�B!" ("��#�!� '���+�� ����'�� ��`=��"= 150, 200 � 300 �. (. !., #�" 
�"%�`�+��� q&&�%��+!"$�/ !�B�� $<�=�.

______________________________

1. Morgan S.�L. et al. Manipulation of nuclear architecture through CRISPR-
mediated chromosomal looping // Nat. Commun. 2017. V. 8. } May. P. 15993.

���#!�� ��%"+"�����/ — %�!�. ,�"�. !��% �.:�. A�B=�!
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������������ ����$��2��$�� #���� �����$* #�$������ 
� 2������#� (�'�� & >�����, �%�����/���� 
�� $���'�-#�����)��'�$ '���&�!���������$.

�.:�. ��=�!"+�
����'�!$%�� �!$����� ��+��"-�"$�"#!"*" A������/!"*" 

�!�+��$����� �=. �.:	. �=="$"+�, *. �%��$%

G��/ �$$���"+�!�) — �`�#��/ !"$����/$�+" ("��="�&�`="+ *�!"+ $�-
$��=� *�="$��`� � &"���!"*" '�%�� $���� ��!E�!, ",����+B�<$) + ��G 
��� ��(�) «��}1-�G�».

�$$���"+�!�� (�"+���!" (" =��������= ��G ��� �� (�) «��}1-�-
G�» $���� ��!E�! )%��$%"� q�!�#�$%"� *��((� (n:=:105) %"==��#�$%�=� 
!�,"��=� «������$�-��!���%� ��="$��` (12)» =��"�"= ;G� + ����=� ��-
��/!"*" +��=�!�. ���� �`�#�!� $����jE�� ("��="�&�`=�: F2:20210 G/A, 
F5:1694 G/A, F7:10976G/A, F13A1:c.103 G/T, FGB:-455 G/A, ITGA2:807 C\T, 
ITGB3:Gp3a, PAI-1:-675 4G, MTR:2756 A/G, MTRR:66 A/G, MTHFR:677 C/T, 
MTHFR:1298 A/C.

;��#�!�=� �$$���"+�!�) ,��� !�+�!�B�+�!�� ,���=�!!"$�� � ,�$(�"-
��� — 21,9:%, "�)*"E�!!�� �!�=!�` (" �;� � (�"��, !���B�!�) $+����-
+�!�) � �. �. — "$���/!�� $��#��. ����� *�!"+ *�="$��`� !��,"��� ��$(�"-
$���!�! ("��="�&�`= PAI-1 675: 43,1:% *����"`�*"� � 49,2:% *"="`�*"� �` 
65 �$$���"+�!!�<. ����!�!�< ������� F5 1691 &�%�"�� V-�����! !� !��-
��!", � (" ("��="�&�`=� F2 20210 ",!�����! "��! !"$����/ (0,9:% *����"-
`�*"�) �` 105, + �" +��=) %�% + =��"+"� ("(��)'�� F5 — 3–7% � F2 — 1–3% 
[1; 3]. ��!�%" =���!�!�� ������ q��< �+�< *�!"+ ���%" +$���#�j�$) $���� 
!�$���!�) �`���$%�< $���! [3; 4].

;" *�!�= &"���!"*" '�%�� !��,"�/B�) #�$�"�� +$���#��="$�� � MTHFR 
1298 (47,4:% *����"`�*"� � 10,3:% *"="`�*"�) � MTRR 66 (49,5:% *����"`�-
*"� � 10,3:% *"="`�*"�) �` 97. �"="`�*"� *�!� MTHFR 677 !� +�)+��!", !" 
*����"`�*"�� $"$��+��� 84,8:% �` 33. MTR 2756 +$���#���$) ���� — 2,8:% 
*"="`�*"� � 27,6:% *����"`�*"� �` 105. 	 (��=���, + ("(��)'�� ��+"#�% *. 
���!���� !��,"��� ��$(�"$���!�! MTRR 66 (40,2:% *"="`�*"� � 49,5:% 
*����"`�*"�), !��=�!�� — MTHFR 1298 (7,7:% *"="`�*"�, 40,8:% *����"-
`�*"�) [2].

;" ��`��/����= �$$���"+�!�) !� !"$����/$�+" (��"�"*�#�$%�< ������� 
*�!"+ *�="$��`� � &"���!"*" '�%�� +�)$!�!", #�" �< ��$(������!�� $���� 
��!E�! )%��$%"*" q�!"$� "���#���$) "� �< ��$(�"$���!�!!"$�� + =��"+"� 
("(��)'��. �) ,"��� ("�!"� %����!� !�",<"��=" $",���/ ��!!�� " !"-
$����/$�+� *�!"+ *�="$��`� � &"���!"*" '�%�� $���� `�"�"+"� ("(��)'��.
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1. %����$� ;.��., !����� <.��. ��" ��%"� ��"=,"&���� $�*"�!)? // 	��!�-
#�$%�) =���'�!�. 2013. } 12. �. 4–8.

2. ����>$�� <.�
., ?���$$� �.��., <����� 	.��. � ��. ��$(������!�� *�-
!"+ &"���!"*" '�%�� + ("(��)'�� ("��"$�%"+ *. ���!���� �����$%"*" %��) // 
��. 2015. } 1. URL: https://cyberleninka.ru/article/n/raspredelenie-genov-
folatnogo-tsikla-v-populyatsii-podrostkov-g-barnaula-altayskogo-kraya.

3. Khan S., Dickerman J.�D. Thrombosis // Journal BioMed Central Ltd. 2006. 
URL: https://doi.org/10.1186/1477-9560-4-1.

4. Yeon S. et al. The Prevalence and Clinical Manifestation of Hereditary 
Thrombophilia in Korean Patients with Unprovoked Venous Thromboembolisms // 
Ed. Toshiyuki Miyata. 2017. URL: https://www.ncbi.nlm.nih.gov/pmc/articles/
PMC5645010/.

���#!�� ��%"+"������ — %�!�. =��. !��% �.:�. ��<"=)$"+�, 
%�!�. =��. !��% ;.:�. ���/�+�
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+��&)���� #�����)��'�-$���2�(��������" ����� ������������*� 
�������*� '����' )�����'�, 8'��������&���" HIF-2�'���, 

���&(��&�$*" #���'���" 

�.:�. �=��!"+�, �.:	. D�+�!/
�"+"$�,��$%�� *"$����$�+�!!�� �!�+��$����, 

�!$����� '��"�"*�� � *�!���%� �� ���, *. �"+"$�,��$%

;�j��("��!�!�� $�+"�"+�� %���%� (;�	) — ="���/!�� ",��%�, %"�"-
��� ("`+"�)�� ("��#��/ �j,�� %���%� +`�"$�"*" "�*�!�`=�. ;���<"� "� 
$"$�")!�) !"�="%$�� % $"$�")!�j *�("%$�� +��)�� !� (�j��("��!�!"$�/ 
� ��&&���!'��"+%� ;�	, +�`�+��� �`=�!�!�) + q%$(��$$�� *�!"+. 	���"#-
!�� "�+��� !� *�("%$�j + "$!"+!"= ��*�����j�$) $ ("="E/j �%��+�'�� 
���!$%��('�"!!�< &�%�"�"+, �!��'����=�< *�("%$��� (HIF). �%��+����-
=�� HIF $�*!��/!�� %�$%��� +"+��#�!� + (�"'�$$� ��`+���), =���,"��`=�, 
���%'�� +"$(���!�) � �)� ���*�< &�`�"�"*�#�$%�< (�"'�$$"+, + �"= #�$�� 
�*��j� %�j#�+�j �"�/ + ��*��)'�� �!*�"*�!�`�. � !�$�")E�� +��=) ="��-
�)'�) HIF-(��� )+�)��$) (��$(�%��+!"� ����(�+��#�$%"� $�����*��� ��) 
�(��+��!�) ��`��#!�=� `�,"��+�!�)=�. 

� !�B�� ��,"�� ��) ="���)'�� q%$(��$$�� HIF + ;�	 #��"+�%� =� (��-
=�!��� =��"� CRISPR/Cas9 ��) '���+"*" +�%�j#�!�) INT6 — �!*�,��"�� 
HIF-2¤. ?�" ("`+"��� $��,���`��"+��/ HIF-2¤ + �$�"+�)< !"�="%$��. ��"-
,� (�"�`+�$�� $����!$�!* INT6, =� ("�",���� �+� !�(��+�)jE�� ��	 !� 
*�! INT6 ��%�= ",��`"=, #�",� ����'�) $"$��+�)�� 200 (. !. � +%�j#��� 
�#�$�"% (�"="�"�� � !�#��" (��+"*" q%`"!�. ;"��#�!!�� *�!���#�$%�� %"!-
$���%'�� �"$��+��� + ;�	 #��"+�%� $ ("="E/j !�%��"&�%'��. ����#�� 
���,��="� ����'�� + ("��#�!!�< $�,%�"!�< ;�	 ("��+������ $�%+�!��"-
+�!��=. ;" ��`��/����= %"��#�$�+�!!"� ;G� + ����=� ����/!"*" +��=�!� 
��"+�!/ q%$(��$$�� INT6/eIF3 + *�!���#�$%�-="��&�'��"+�!!�< $�,%�"-
!�< �"$�"+��!" $!���! ,"��� #�= + ��� ��`�. ;�� q�"= ��"+�!/ q%$(��$$�� 
HIF-2¤ �"$�"+��!" ("+�B�! (" $��+!�!�j $ %"!��"�/!"� ��!��� �;�	. 
����#�� ,��%"+ HIF-1¤, HIF-2¤ ("��+������ $ ("="E/j ��$���!-,�"���!-
*�. ;"��#�!!�� *�!���#�$%�-="��&�'��"+�!!�� ;�	 ,���� �$("�/`"+�!� 
��) �$$���"+�!�) +��)!�) �%��+�'�� HIF-2¤ + !"�="%$�#�$%�< �$�"+�)< !� 
�!*�"*�!!�� $+"�$�+� �< q!�"������/!�< (�"�`+"�!�<. 

���#!�� ��%"+"�����/ — %�!�. ,�"�. !��% �.:�. C�<��"+�
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�	 575

+���' $&��(�" � #���� LEP � MC4R 
& %��!�*� �>������$ ����!�" �������

	.:�. ��,,"��!�
�!$����� <�=�#�$%"� ,�"�"*�� � &�!��=�!���/!"� =���'�!� �� ���, 

*. �"+"$�,��$%, �"+"$�,��$%�� *"$����$�+�!!�� �!�+��$����

�����!��= !�`�+�j� �`,��"#!"� "��"��!�� ���� + ("�%"�!"� ���"-
+"� %���#��%� � ���*�< �%�!)< "�*�!�`=�, $+)`�!!"� $ !���B�!��= ",=�!� 
+�E�$�+, ���,�jE�� ������/!"*" =���'�!$%"*" ��#�!�) � !�,�j��!�), !�-
(��+��!!�< !� $��,��/!"� $!���!�� =�$$� ����, �=�!/B�!�� #�$�"�� $"-
(��$�+�jE�< `�,"��+�!�� � $=���!"$��.

�����!�� — *�",��/!�) (�",��=�, %"�"��) `����*�+��� +$� ,"�/B�� 
#�$�" �j���, q�" &�%�"� ��$%� +"`!�%!"+�!�) $����#!"-$"$���$��< `�,"-
��+�!��, !�%"�"��< +��"+ ��%�, `�,"��+�!�� (�E�+������/!"� $�$��=�, 
"�*�!"+ ��<�!�) � $�$��+"+. ��!���%� �*���� &�!��=�!���/!�j �"�/ + ��`-
+���� "����!�). ��!� ��(��!-=���!"%"���!"+"� $�$��=�, �#�$�+�jE�� 
+ %"!��"�� �((�����, )+�)j�$) "�!�= �` %�j#�+�< `+�!/�+ ��*��)'�� ",-
=�!� +�E�$�+. ;�� �< ("+�����!�� (�"�$<"��� ��!!)) =�!�&�$��'�) �)-
���"*" "����!�). ;"�!�) �!�%��+�'�) ()�� *�!"+ — LEP, LEPR, POMC, 
PCSK1 � MC4R $"(�"+"�����$) +�����!!"� *�(��&�*��� � ��!!�= !�#�-
�"= +�����!!"*" "����!�) � �j���.

G��/j q�"� ��,"�� )+�)��$) ("�$% =���'�� + *�!�< LEP � MC4R � ������� 
�"+"$�,��$%"� ",��$�� $ �!��%$"= =�$$� ���� ,"�/B� 45 (!"�=� 18,5–25).

�$$���"+�!�) (�"+"����$/ !� �	 12 �j���, $�����jE�< "����!��=, 
� %"�"��< $���!�� `!�#�!�� �!��%$� =�$$� ���� ��+!)�"$/ 51. ��,�����$/ 
(�'��!��, �=�jE�� +�$"%�j $��(�!/ "����!�) $ ��� + (������< 45–62. 
����� (�'��!�"+ (���=�E�$�+�!!" ,��� ��!E�!�, � �=�!!": ��+)�/ ��!-
E�! � ��"� =��#�!. ;�"+"���� ;G� ��) !���,"�%� &��*=�!�"+ *�!"+ LEP 
� MC4R � ���/!��B�� $�%+�!��"+�!��. � ��`��/���� (�"����!!"� ��,"�� 
=���'�� !� ,��� ",!�����!�.

� ��`��/���� (�"����!!"� ��,"�� !�=� !� ,��" ",!�����!" =���'�� 
+ *�!�< LEP � MC4R � 12 ������� �"+"$�,��$%"� ",��$�� $ �!��%$"= =�$-
$� ���� ,"�/B� 45. ?�" *"+"��� " �"=, #�" ��," � ��!!�< �j��� % ��`+���j 
"����!�) (��+��� =���'�� + ���*�< *�!�< (LEPR, POMC, PCSK1), ��," 
"$!"+!�=� (��#�!�=� )+�)j�$) &�%�"�� "%����jE�� $����, ��%�� %�% 
"�$��$�+�� &�`�#�$%�< !�*��`"% � !�$,���!$��"+�!!"� +�$"%"%��"���!"� 
(���!��.

���#!�� ��%"+"�����/ — %�!�. ,�"�. !��%, �"'�!� �.:�. �"�"!�!�
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�	 602.9:616.851


����������� ��22����(����'� ���&(�������*� ������������*� 
�������*� '����' )�����'� � �������*� /���'��*� ��"���* 

��� �������� '����)��" $����� %������ H�����#����

�.:�. ����=,��+�, �.:�. ����!<�!"+�
�"+"$�,��$%�� *"$����$�+�!!�� �!�+��$����

��(��+��!!�) ��&&���!'��"+%� �!��'��"+�!!�< (�j��("��!�!�< 
$�+"�"+�< %���"% (�;�	) #��"+�%� + �`%"$(�'����`��"+�!!�� ��(� !��-
�"!"+ ���� +"`="�!"$�/ �`�#��/ in vitro ="��%��)�!�� =�<�!�`=� ��`+�-
��) !���"��*�!�����+!�< `�,"��+�!��, � ��%�� �$("�/`"+��/ ��&&���!'�-
�"+�!!�� !���"!� ��) ��$���"+�!�) ��`��#!�< <�=�#�$%�< $"���!�!��, 
)+�)jE�<$) ("��!'���/!�=� ��%��$�+�!!�=� (��(�����=�. ��!�%" $�"�� 
"�=����/, #�" !�(��+��!!�) ��&&���!'��"+%� �;�	 + �`%"$(�'����`��"-
+�!!�� ��(� %���"% ��) ="�����"+�!�) `�,"��+�!�) )+�)��$) "#�!/ �"�-
*�=, `�����!�= � ����"�=%�= (�"'�$$"=.

�"��`!/ >�!��!*�"!� <���%����`���$) *�,��/j *��+!�= ",��`"= $��-
��!!�< B�(�%"+�< !���"!"+ (���), %"�"��� $"$��+�)j� 95 % "� ",E�� 
("(��)'�� !���"!"+ $������=�. � ��!!"� ��,"�� ��`��,"��! (�"�"%"� !�-
(��+��!!"� ��&&���!'��"+%� �;�	 + ��� $ +"`="�!"$�/j (�"�"���-
���/!"*" %��/��+��"+�!�) %���"% !� $����� (���B�$�+�!!�%"+ ���, %"-
�"��� �$(�B!" (�"<"�)� (�"'����� %��"%"!$��+�'��, � ��%�� ",����j� 
+�$"%"� (�"��&�����+!"� �%��+!"$�/j. 	�"=� �"*", (���B�$�+�!!�%� 
!���"!"+ ="*�� $���/ ��",!�= ",��%�"= ��) ��`��#!�< *�!���#�$%�< =�!�-
(��)'�� $ ("="E/j $�$��=� ����%���"+�!�) *�!"+ CRISPR/Cas9, ��%�< %�% 
���!$*�!�` ��� !�(��+��!!�) �%��+�'�) �$$�����=�< *�!"+. ���!�= (��-
�=�E�$�+"= q��< %���"% )+�)��$) �", #�" ("$�� q��< =�!�(��)'�� ="�!" 
+ "��! q��( ��&&���!'��"+��/ �< + !���"!� �, ��%�= ",��`"=, !�,�j���/ 
q&&�%� *�!���#�$%�< =�!�(��)'�� ��� !� ����+�!�!�< %���%�<, %"�"��� 
="*�� ,��/ �$("�/`"+�!� ��) �`�#�!�) ="��%��)�!�< "$!"+ ��`+���) �>, 
("�$%� =�B�!�� ��) ��%��$�+�!!�< (��(����"+ � ���*�< $("$","+ %"���%-
'�� ��!!"*" `�,"��+�!�).

���#!�� ��%"+"�����/ — %�!�. ,�"�. !��% �.:�. ���*"�/�+�
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�	 595.72+ 579.262

=�����$%����)��'�� %�'����� Wolbachia 
� ��%���'�� ���&��(��� Acrididae (Orthoptera)

�.:~. ��<"=��"+�
�"+"$�,��$%�� *"$����$�+�!!�� �!�+��$����, 

�!$����� '��"�"*�� � *�!���%� �� ���, *. �"+"$�,��$%

Wolbachia — �"� =�����!$%� !�$�����=�< $�=,�"��#�$%�< ,�%����� 
=!"*�< #��!�$�"!"*�< � !�=��"�. ;" "'�!%�= �!&�'��"+�!!"$�/ Wolbachia 
"<+���+��� ,"��� 50:% +��"+"*" ��`!"",��`�) !�$�%"=�<. ��!�%" !�%"�"��� 
��%$"!� !�$�%"=�< + "�!"B�!�� Wolbachia "$��j�$) =��"�`�#�!!�=�, !�-
(��=��, $�=��$�+" !�$�")E�� $���!#"+�� (Acrididae). � ��!!"� ��,"�� =� 
"'�!�+��= +$���#��="$�/ Wolbachia + $�,��$%�< ("(��)'�)< $���!#"+�< 
� +(��+�� ���= ("��",!"� *�!���#�$%"� "(�$�!�� +�)+��!!�< B��=="+. 

�������� %"���%'�� $",��! + #�����< ��*�"!�< �"$$��$%"� A���-
��'��: �"+"$�,��$%�) ",��$�/, ��%��$%�) ",��$�/, �����$%�� %���, ��-
$(�,��%� �����. 	"���%'�) (���$��+��!� 14 +���=�, %"�"��� "�!"$)�$) 
% $�=� �"��=: Arcyptera, Bryodema, Chorthippus, Gomphocerippus, Oedaleus, 
Omocestus, Stauroderus � !�$#���+��� 316 ",��`'"+. ������!�� �	 (�"-
+"���� $��!����!�= =��"�"= $ ="��&�%�'�)=�. ;�"+��%� %�#�$�+� �	 
(�"+"���� $ ("="E/j �!�+��$��/!�< (���=��"+ % )���!"=� *�!� 28SrRNA 
� =��"<"!�����/!"=� *�!� co2 !�$�%"=�<. �) �$��!"+��!�) $����$� �!&�-
'��"+�!!"$�� �$("�/`"+��� (���=��� % *�!�= Wolbachia — coxA, wsp. �) 
"(������!�) *�!���#�$%"*" ��`!"",��`�) ,�%����� =� (�"+"���� =��/��-
�"%�$!"� *�!"��(��"+�!�� �`"�)�"+ (" ()�� *�!�= (coxA, fbpA, ftsZ, hcpA, 
gatB). ��%����) Wolbachia ",!�����!� � (���$��+������ +$�< $�=� �`�#�!-
!�< �"�"+ $�=��$�+� Acrididae. � �"%���� ",$����j�$) &��"*�!���#�$%�� 
$+)`� +�)+��!!�< *�(�"��("+ ,�%����� $ ��!�� "(�$�!!�=� +����!��=� 
Wolbachia � +"`="�!�) �"�/ $�=,�"!�� � +��"+ !�$�")E�< $���!#"+�<. 

���#!�� ��%"+"�����/ — %�!�. ,�"�. !��% ~.:~. ���!$%��



130

�	 57.052.2

+���' #����, �%����)������� ������� �&'���� �� %�������� 
� ��#���!�*" �&�! 8������ & Arabidopsis thaliana L.

�.:�. �,"*"�+�
�"+"$�,��$%�� *"$����$�+�!!�� �!�+��$����

A��"*"�="!� ��%$�! � q����! )+�)j�$) +��!��B�=� ��*��)�"��=� 
(�"'�$$"+ �"$�� � ��`+���) ��$��!�� � �%��+!" (��=�!)j�$) + $��/$%"= 
<"`)�$�+�. �) ","�< *"�="!"+ <���%����! B��"%�� $(�%�� ��`��#!�< &�-
`�"�"*�#�$%�< q&&�%�"+. ��"$�!��`, ���!$("�� � $�*!��/!�� (��� ��%$�!� 
� q����!� <"�"B" �`�#�!� (" "����/!"$��. � ��*��)'�� =!"*�< &�`�"�"*�-
#�$%�< (�"'�$$"+ $�E�$�+�!!�j �"�/ �*���� +`��="���$�+�� q��< &��"*"�-
="!"+. ��%$�! )+�)��$) +��!��B�= ="�&"*�!"=, � =!"*�� &�!"��(�#�$%�� 
"�+��� q����!� �"$��*�j�$) `� $#�� �`=�!�!�) %"��#�$�+� � ��$(������!�) 
��%$�!�. ;�� q�"= +��)!�� ��%$�!� !� =���,"��`= � (�����#� $�*!��� q��-
��!� =��" �`�#�!". ����"+����/!", �`�#�!�� +��)!�) ��%$�!� !� $�*!��/-
!�� (��/ q����!� )+�)��$) �%����/!"� ̀ ���#��. G��/ �$$���"+�!�) — ("�$% 
*�!"+, %"�"��� ",�$(�#�+�j� +��)!�� ��%$�!� !� ,�"$�!��` � $�*!��/!�� 
(��/ q����!�.

�� "$!"+�!�� &�!%'�"!��/!"� �!!"��'�� $",$�+�!!�< ��!!�< $�%+�-
!��"+�!�) ��%$�!-�!��'��"+�!!�< ���!$%��(�"="+ %"�!) A.thaliana, 
� ��%�� (�,��#!" �"$��(!�< ��!!�< =�%�"#�(-q%$(���=�!�"+, +�)+��!" 
119 *�!"+ ,�"$�!��`�, $�*!��/!"*" (��� � "�+��� !� q����!, #�+$�+����/-
!�< % ���$�+�j ��%$�!�. �`=�!�!�� ��"+!) q%$(��$$�� q��< *�!"+ ("� ���-
$�+��= ��%$�!� ,��" �`,������/!" ("��+�����!" $ ("="E/j ��-;G�. ��%-
$�!-#�+$�+����/!"$�/ !�%"�"��< *�!"+ ("%�`�!� +(��+��. �"��� �����/!�� 
�!���` ��%$�!-`�+�$�="� q%$(��$$�� *�!"+ �G	-$�!��`, &��=�!�"+ ,�"-
$�!��`� q����!� +�)+�� ��`��#�� (�"&���� �< q%$(��$$�� + `�+�$�="$�� 
"� %"!'�!���'�� ��%$�!�. �� "$!"+�!�� ("��#�!!�< ��!!�< (����"��!� 
$<�=� ��%$�!-`�+�$�="� ��*��)'�� ,�"$�!��`� q����!�.

�) *�!� EIL2, (����"*� "$!"+!"*" ��*��)�"�� ���!$%��('�"!!"*" "�+��� 
!� q����!, *�!� EIN3 #�+$�+����/!"$�/ % ��%$�!� ("%�`�!� +(��+��. �� "$!"-
+�!�� �!���`� (�����!"+ q%$(��$$�� EIL2 � ��$(������!�) ��%$�!� + ��`��#-
!�< "�*�!�< ��$��!�) (����"��!� $<�=� +`��="���$�+�) $�*!��/!�< (���� 
��%$�!� � q����!� !� ��"+!� ��*��)'�� ���!$%��('�"!!"*" "�+���.

���#!�� ��%"+"�����/ — %�!�. ,�"�. !��% �.:�. C�=�)!$%�)
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=����(����*� ����%��������� H-���$���$ 
& �����'��*� (Arvicolinae, Rodentia)

~.:�. A��"�"+�
�"+"$�,��$%�� *"$����$�+�!!�� �!�+��$����, 

�!$����� ="��%��)�!"� � %���"#!"� ,�"�"*�� �� ���, *. �"+"$�,��$%

�!����<�"="$"=!�� (���$��"�%�, %�% ("%�`�+�j� ("$���!�� �$$���"-
+�!�), ,"��� #�$�"�!�, #�= =��<�"="$"=!��, "$",�!!" + ,�$��" q+"�j'�-
"!���jE�< ��%$"!�<. 	 !�$�")E�=� +��=�!� `!�#����/!"� �< #�$�" +�-
)+��!" � (��=��"+ � %��"(��!"%"(��!�<, "�!�%" ("��+%"+�� — !��,"��� 
,"*���) +���=� � ,�$��" q+"�j'�"!���jE�) *��((� =��%"(���jE�< — 
+ q�"= "�!"B�!�� (��%��#�$%� !� �$$���"+�!�. �!���` ���"$"= ("��+%"-
+�< ("%�`��, #�" + q+"�j'�� (" %���!�� =��� ���< (���%"+�< ���"$"=!�< 
%"!$��+���+!�< $�*=�!�� ("�+��*��$/ `!�#����/!"� ��"�*�!�`�'�� `� $#�� 
(���- � (���'�!���#�$%�< �!+��$�� � '�!��"=��!�< B�&�"+. �!��"*�#!�� 
�!���` >-<�"="$"= ,�� (�"+���! ��B/ ��) ()�� +��"+ �` �"�� Microtus.

�� �$$���"+��� >-<�"="$"=� 14 +��"+ ("��+%"+�<, "�!"$)E�<$) 
% ��`!�= ���,�=, (�� ("="E� =��"�� FISH � ��%"!$�����"+��� +"`="�-
!�� q+"�j'�"!!�� (��� �< &"�=��"+�!�). � %�#�$�+� `"!�"+ ��) *�,����-
`�'�� �$("�/`"+��� !�,"� =�%�"��$$�%'�"!!�< �	-(�", >-<�"="$"=� 
Terricola savii. �` +"+��#�!!�< + �$$���"+�!�� +��"+ ��B/ #����� (Terricola 
daghestanicus, Alexandromys evoronensis, Lasiopodomys gregalis, Microtus 
arvalis) $"<��!)j� %"!$��+���+!"$�/ "�!"$����/!" >-<�"="$"=� Terricola 
savii, � "$���/!�< +�)+��!� $�+�*� '�!��"=�� � (���- � (���'�!���#�$%�� 
�!+��$��. ;�� q�"= �$�� + $��#�� ���"$"= (���$��+����� ,�`��/!�< +��+��, 
+ "���#�� "� (���$��+������ ���,� Microtini, ��="!$����"+��� $���%���� 
%"!$��+���+!�< $�*=�!�"+, ,��`%�j % (���%"+"�, �" >-<�"="$"=� $"+��-
=�!!�< (���$��+������ ,�`��/!�< +��+��, "$",�!!" Myodini, ("�+��*��$/ 
$�E�$�+�!!"� ��"�*�!�`�'��.

;"��#�!!�� ��`��/���� ("`+"�)j� (���("�"���/, #�" ���/!��B�� �`�-
#�!�� %���"��("+ ("�$�=��$�+� $ +"+��#�!��= ,"�/B�*" #�$�� (���$��+�-
����� ��) ("��#�!�) ("�!"� %����!� q+"�j'�"!!�< (��",��`"+�!�� ("-
%���� ,"��� +�$"%�j $%"�"$�/ &�%$�'�� +!����<�"="$"=!�< (���$��"�% 
+ ("�"+�< <�"="$"=�<, #�= ���"$"=�< ("��+%"+�<.

���#!�� ��%"+"�����/ — %�!�. ,�"�. !��% �.:�. �"=�!�!%"
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�	 577.218

������������ 822�'�������� ��%��* �����$* CRISPR/Cas9 
� �&����������" '&�!�&�� '����' Arabidopsis thaliana

�.:�. >"`��+�
�"+"$�,��$%�� *"$����$�+�!!�� �!�+��$����,

�!$����� '��"�"*�� � *�!���%� �� ���, *. �"+"$�,��$%

��$��=� q%$(��$$��, "$!"+�!!�� !� $�$(�!`�"!!�< %��/����< %���"% 
��$��!��, )+�)j�$) #��`+�#��!" (��$(�%��+!�=�, ("$%"�/%� $"#���j� 
�"$�"�!$�+� q�%���"��#�$%"� $�$��=� ,�"$�!��`� ,��%� $ (�"$�"�"� � ��-
B�+�`!"� ,�%������/!"�. ��$�����/!�� %���%� + $"$�")!�� "$�E�$�+�)�/ 
,"�/B�!$�+" ("$����!$�)'�"!!�< ="��&�%�'�� ,��%"+, $+"�$�+�!!�< 
,��%�= ��+"�!�<. ;�� q�"= "!� !� $"������ ��+"�!�< (��"*�!"+. �$("�/-
`"+�!�� $�$��=� CRISPR/Cas9 + ��!!"� $�$��=� q%$(��$$�� )+�)��$) (��-
$(�%��+!"� + ,�"��<!"�"*�� ��) ("+�B�!�) ��"+!) q%$(��$$�� ,��%"+, *�-
=�!�`�'�� ,��%"+ � ��. 

� !�$�")E�� ��,"�� ,��� �$("�/`"+�!� $�$(�!`�"!!�) %��/���� 
���!$*�!!�< %���"% Arabidopsis thaliana $ +!����!!�= *�!"= gfp. �) !"%�-
��� '���+"*" *�!� gfp ,��� $"`��!� %"!$���%'�) Cas9GFP (!�$�E�) *�!� q!-
�"!�%���`� cas9 � gRNA). � %�#�$�+� $("$",� �"$��+%� �	 ,��� +�,��!� 
�*�",�%������/!�) ���!$&"�=�'�). ���" (�"+���!" 16 �*�",�%������/!�< 
���!$&"�=�'�� 7 !�`�+�$�=�< %���"#!�< ��!�� A. thaliana, + <"�� %"�"��< 
,��" ("��#�!" 90 %����$!�< ��!��, �` %"�"��< 64 ,��� (�"�!���`��"+�-
!� !� !���#�� $���-$(�'�&�#�$%"� =���'�� (�� ("="E� ��$���%'�"!!"-
*" �!���`� ;G�-&��*=�!�� '���+"*" *�!�. � =��"��%� �*�",�%������/!"� 
���!$&"�=�'�� ,��� +�)+��!� ����!"$�� (�� "�,"�� ���!$&"�=��"+�!!�< 
%����$"+. � ��`��/���� !�=� �"("�!����/!" ,�� �$("�/`"+�! +�"�"� =��"� 
�"$��+%� �	 — ,�",����$��#�$%��. ���"�"= ,�",����$��%� ,��" (�"-
+���!" 36 ���!$&"�=�'��, + ��`��/���� ,��" ("��#�!" 10 %����$!�< ��!��, 
��$��E�< !� $���%��+!"� $����. ;"��#�!!�� %����$!�� ��!�� ,��� ��%�� 
(�"�!���`��"+�!� !� !���#�� !"%���� *�!� gfp. ����� (�"�!���`��"+�!!�< 
66 %����$"+ ,��" +�)+��!" 14 (21:%) %����$!�< ��!�� $ $���-$(�'�&�#�-
$%"� =���'���. �"*��$!" "'�!%� �"$�"+�< <���%����$��% ,��� "�",��!� 
%����$!�� ��!��, <���%����`�jE��$) !��,"�/B�� (�"��&�����+!"� �%-
��+!"$�/j $ '��/j ���/!��B�*" ("��#�!�) ="!"%�"!��/!�< ���!$*�!!�< 
��!�� $�$(�!`�"!!�< %���"% A. thaliana.

���#!�� ��%"+"�����/ — %�!�. ,�"�. !��% �.:�. ;��=)%"+�
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�	 575.162

��$��)�����! ������/���� �$����� / �$�����'��� 
� ������������#� �*���� '�&%����#� '���$��� S. tuberosum

~.:�. >"�"B�+�!
�"+"$�,��$%�� *"$����$�+�!!�� �!�+��$����, 

�!$����� '��"�"*�� � *�!���%� �� ���, *. �"+"$�,��$%

	��<=�� — +��!"� $��/� "�*�!�#�$%"*" (�"�$<"���!�), ��*%"�"$��(-
!"� + (�"=�B��!!�< =�$B��,�< ��) <"`)�$�+�!!"� ��)���/!"$�� #��"+�%�. 
�(��=��/!�� !�,"� &�`�%"-<�=�#�$%�< $+"�$�+ %��<=���, `�+�$)E�� "� 
$"�����!�) � $��"�!�) $"$��+�)jE�< �*" ("��$�<����"+ �=��"`� � �=��"-
(�%��!�, ̀ !�#����/!" +��/����� ��) ��`!�< ",��$��� (��=�!�!�). �"�����-
!�� � $��"�!�� ="��%�� q��< �+�< ("��$�<����"+ ��*�����j�$) *�!�=� �< 
,�"$�!��`� � ="*�� ��$$=����+��/$) %�% &�!"��(�#�$%�� (��`!�%�, (" %"-
�"��= +"`="�!� $���%'�) ��$��!�� %���"&��). �� $�*"�!)B!�� ��!/ =!"-
*�� �` q��< *�!"+ �`+�$�!�, "�!�%" $+)`/ �< �����/!�< +����!�"+, � ��%�� 
�"%�$"+ $ �E� !� "(�$�!!�=� *�!�=� � &�`�%"-<�=�#�$%�< <���%����$��% 
%��<=��� ���,��� ,"��� *��,"%"*" �`�#�!�). ��%�� ��) +�$"%"��<!"�"*�#-
!"� $���%'�� (���$��+�)�� �!����$ &�!"��(��"+�!�� �"$$��$%�< $"��"+ 
%���"&��) (" ,�"<�=�#�$%�= ("%�`����)= %��<=���.

G��/ ��!!"*" �$$���"+�!�) — �!���` �`=�!#�+"$�� $+"�$�+ %���"&��/-
!"*" %��<=��� � !�<"���!�� �$$"'��'�� «�"%�$ — (��`!�%», #�" + ���/!��-
B�= ("`+"��� ���!��&�'��"+��/ =��%��� $""�+��$�+�jE�< *�!"+.

�$$���"+�!�� (�"+"���$) !� 92 $"���< %���"&��) �` %"���%'�� «��!�-
*�"» (A�G �G�� �� ���). �$%"�� ("$�� �,"�%� �` "�",��!!�< %��,!�� 
,��� +�����!� %��<=�� � �	. �,��`'� �	 "�(��+��!� !� *�,����`�-
'�j !� #�(� Illumina ��) ���/!��B�*" �$("�/`"+�!�) + ("�!"*�!"=!"= �!�-
��`� �$$"'��'�� «*�!"= — (��`!�%» (GWAS). �) +$�< $"��"+ "(������! 
(��(�����+!�� +�<"� %��<=���. ���� ��`��,"��!� !"+�) =��"��%� "(��-
����!�) $"�����!�) �=��"`� + %��<=���, ("$�� #�*" q�"� (��`!�% ,�� �`-
=���! � `!�#����/!"� #�$�� $"��"+ � *�,���"+. ��)+��!� %"!���$�!�� (" 
$"�����!�j �=��"`� &"�=� ("� 14:% �" 34:%). 

��,"�� (" ��`��,"�%� =��"�� � "(������!�j $"�����!�) �=��"`� + %��<-
=��� %���"&��) �"$$��$%"� $���%'�� (�"+"���$) (�� &�!�!$"+"� ("�����-
%� *��!�� �AA�-��� ((�"�%� } 17-44-540510).

���#!�� ��%"+"�����/ — %�!�. <�=. !��% �.:	. >��$�%�!
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�&�'(�� �������� Drosophila melanogaster � '����)��$ �������

�.:�. >��E�+�
�"+"$�,��$%�� *"$����$�+�!!�� �!�+��$����, 

 �!$����� '��"�"*�� � *�!���%� �� ���, *. �"+"$�,��$%

��(��!� — +�$"%"%"!$��+���+!�� ��A�`!�� ,��%�, !����!!�� � +$�< 
q�%���"�, %�"=� +�$B�< ��$��!��. 	"��#�$�+" *�!"+ $�(��!"+ +��/����� 
+ "�*�!�`=�< "� �+�< � Caenorhabditis elegans (UNC-59 � UNC-61) �" 13 � #�-
�"+�%� (Sept1@Sept14). ?+"�j'�) *��((� q��< *�!"+ B�� (���= ��(��%�-
'�� (���%"+"*" *�!�, #�" + ���/!��B�= (��+��" % ��+��*�!'�� *�!"+, �, 
%�% $���$�+��, % ��+��*�!'�� �< &�!%'��. ;" *"="�"*�� ("$���"+����/!"-
$�� �=�!"%�$�"� $�(��!� ��`���)j� !� #����� %��$$�. A�!%'�"!��/!"� 
&"�="� )+�)��$) *����"=��!�� ,��%"+�� %"=(��%$, $"$�")E�� �` ���< 
��� #�����< (�� ,��%"+ ��`��#!�< %��$$"+. �`+�$�!", #�" � =��%"(���j-
E�< $�(��!� "�!"*" %��$$� ="*�� `�=�!)�/ ���* ���*� +!���� %"=(��%$�. 
� Drosophila melanogaster ,��" !����!" ()�/ $�(��!"+: Peanut (Pnut), Sep1, 
Sep2, Sep4 � Sep5, ��� �` %"�"��< ",��`�j� ,��%"+�� %"=(��%$ Pnut-Sep2-
Sep1-Sep1-Sep2-Pnut. A�!%'�� Sep4 !� $�*"�!)B!�� ��!/ (��%��#�$%� !� 
�`�#�!�, Sep5 )+�)��$) )�#!�%-$(�'�&�#!�=. 

 � ��!!"� ��,"�� ,�� (�"+���! �!���` ����!�) !���",��$�"+ ��#�!"% 
��"`"&��� (�� q%�"(�#�$%"= ("��+��!�� q%$(��$$�� %���"*" �` $�(��-
!"+ $ ("="E/j ��	-�!���&���!'��, `�(�$%��="� ("+$�=�$�!�= ����+�-
�"= tub-Gal4. �!���` ��$(������!�) %���"% (" $����)= =��"`� + ��!�)< 
$ ��	-�!���&���!'��� (" +$�= $�(��!�= ("%�`�� !�%"(��!�� %���"% !� 
$����� (�"=���&�`�, #�" <"�"B" %"���������� $ ",!�����!!�= !���B�-
!��= %"!��!$�'�� <�"="$"=. ��%�� ("+�B�!!�) #�$�"�� +$���#��="$�� 
%���"% !�,�j����$/ !� $����� �!�&�`�. ;�� q�"= !���B�!�) $�*��*�'�� 
<�"="$"=, '��"%�!�`� � ���*�< �!"=���� =��"`� !� ,��" +�)+��!". ���+�-
���/!", #�" !"%���! (" Sep5, $(�'�&�#�$%"=� ��) )�#!�%"+, ��%�� (��+"-
��� % `�����%�= !� $����)< (�"=���&�`� � �!�&�`�, #�" (���("��*��� �*" 
�#�$��� + ����!�� %���"% !��+!�< *�!*���+ ��"`"&���. 

 ��%�= ",��`"=, + ��!!"� ��,"�� ,��" ("%�`�!", #�" +$� $�(��!� Dr. 
melanogaster �#�$�+�j� + ����!�� %���"% !��+!�< *�!*���+. A�!"��(�-
#�$%�� !���B�!�) $"+(���j� ��) $�(��!"+ ��`��#!�< %��$$"+ (Sep1, 
Sep4 � Sep2, Sep5), #�" ("`+"�)�� $�����/ (���("�"��!�� " $�E�$�+"+�!�� 
+ %���%�< !��+!�< *�!*���+ ��"`"&��� $�(��!"+�< %"=(��%$"+, ��/���!�-
��+!�< �`+�$�!"=� *����"=��� Pnut-Sep2-Sep1-Sep1-Sep2-Pnut. 

���#!�� ��%"+"�����/ — %�!�. ,�"�. !��% �.:�. A��"�"+�
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0������� $����!��" �����$* ��� ������������ ������'��$� 
��!2�-���&'����� � ����#����� %������ +��'������

.:�. ����("+�, �.:�. 	"+���!%"
�"+"$�,��$%�� *"$����$�+�!!�� �!�+��$����

�"��`!/ ;��%�!$"!� (�;) — !���"��*�!�����+!"� ��$$��"�$�+", "�!"$)-
E��$) % *��((� $�!�%���!"(���� — `�,"��+�!��, + "$!"+� (��"�"*�#�$%"*" 
(�"'�$$� %"�"��< ����� !���B�!�� $���%���� ,��%� ��/&�-$�!�%���!�. " 
$�< ("� �"("���!!" !��`+�$��! %"!%���!�� =�<�!�`= �*" (��"�"*�#�$%"*" 
+"`���$�+�) !� ��`!�$("$",!"$�/ !���"!"+ *"�"+!"*" ="`*�. �=�!!" ("-
q�"=� !�",<"��=� ��`��,"�%� q%$(���=�!���/!�< $�$��= ��) +�)$!�!�) 
(�����!� +`��="���$�+�) ��/&�-$�!�%���!� $ ��`��#!�=� ,��%�=� � $���%-
����=� + !���"!�< #��"+�%�.

G��/ ��,"�� — $"`��!�� %���"#!"� (���&"�=� ��) �`�#�!�) =��="-
��%��)�!�< +`��="���$�+�� ��/&�-$�!�%���!�. �) �$$���"+�!�) ,��� 
("��#�!� ="!"!�%����� %�"+� 50 (�'��!�"+, $�����jE�< �;, (�"+���!" 
$�%+�!��"+�!�� �< q%`"="+. 	���%� "�!"*" (�'��!��, �=�jE�*" (��"�"*�-
#�$%�j =���'�j, $+)`�!!�j $ ��`+����= �;, ,��� +�,��!� ��) ���/!��-
B�� ��,"��. 

� <"�� ��,"�� ,�� ��`��,"��! (�"�"%"� ("��#�!�) (�'��!�-$(�'�&�#-
!�< �!��'��"+�!!�< (�j��("��!�!�< $�+"�"+�< %���"% (�;�	) $ ("-
="E/j q(�$"=!"*" ��(�"*��==��"+�!�). ��!!"-�!��!��!�=� =��"��=� 
,��� $",��!� (��`=��!�� %"!$���%'��, (���!�`!�#�!!�� ��) �`�#�!�) 
�!����%�"=� ��/&�-$�!�%���!� in vitro. ?�� %"!$���%'�� %"����j� *�! ��/-
&�-$�!�%���!� $ �+�=) +����!��=� q(��"("+ !� N- ��� C-%"!'� ,���E�*" 
,��%�: 3xFLAG ��� 3xFLAG + 2xStrep-Tag II (+$�*" #����� %"!$���%'��). 
�$��"�%� ���!$*�!� ,���� "$�E�$�+�)�/$) $ ("="E/j $�$��=� ����%���"-
+�!�) *�!"=� CRISPR/Cas9 + �"%�$ AAVS1. ��� ("�",��! $("$", � �$�"+�) 
���!$&�%'��, !�",<"��=�� ��) ("��#�!�) ���!$*�!!�< ��!�� %���"%; ("-
��#�!� (���+������/!�� %���"#!�� %�"!�, +����$) �< �!���`. ��%��, ��-
,"�"$("$",!"$�/ (����"��!!"� $�$��=� ("��+�����!� !� %���%�< ��!�� 
HEK293� $ ("="E/j +�$���!-,�"� �!���`�. 

;"��#�!!�� + <"�� ��,"�� ���!$*�!!�� (�'��!�-$(�'�&�#!�� �;�	 
,���� �$("�/`"+�!� ��) �`�#�!�) �!����%�"=� ��/&�-$�!�%���!�, � ��%�� 
+�)+��!�) ="��%��)�!�< � *�!���#�$%�< =�<�!�`="+ ��`+���) �; � ���*�< 
$�!�%���!"(����.

���#!�� ��%"+"�����/ — %�!�. ,�"�. !��% �.:;. ���+���+
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������������ �#��#��������� �&����������" '����)��" '&�!�&�* 
Arabidopsis thaliana � ��'�&��$ #��� GAUT1

�.:�. ���"%"+�
�"+"$�,��$%�� *"$����$�+�!!�� �!�+��$����, 

�!$����� '��"�"*�� � *�!���%� �� ���, *. �"+"$�,��$%

��$�����/!�� $�$(�!`�"!!�� $�$��=� q%$(��$$�� — (��$(�%��+!�) 
��/���!���+� �����'�"!!�=, "�!�%" �< $�E�$�+�!!�� !��"$���"% — !�`-
%�� +�<"� '���+�< (�"��%�"+ (" $��+!�!�j $ %��/����=� %���"% =��%"-
(���jE�<. ;���("��*���$), #�" q�" ",�$�"+��!" ��!��!'��� ��$�����/!�< 
%���"% % ",��`"+�!�j �*��*��"+ + $�$(�!`�)<, ("$%"�/%� �=�!/B�!�� ��`-
=��� %���"#!�< �*��*��"+ $"(�)��!" $ +"`��$��!��= $�!����#�$%�< $("-
$",!"$��� ��$�����/!"� %���%� + %��/���� in vitro.

� ��,"��< !�$%"�/%�< *��(( �$$���"+������ ,��� ("%�`�!� �"�/ (�%-
��!� + =��%���"#!"� ��*�`��. �$!"+�+�)$/ !� (���$��+��!!�< + !��#!"� 
���������� ��!!�<, =� (����"���� $"+��B�!!" !"+�� $("$", $!���!�) 
�*��*���+!"$�� $�$(�!`�"!!�< %��/��� ��$�����/!�< %���"%: !�(��+��!!"� 
+�%�j#�!�� (!"%���) *�!� *���%���"!"`�����!$&���`�-1 (GAUT1) — "$-
!"+!"*" &��=�!�� ,�"$�!��`� (�%��!�.

� %�#�$�+� ",��%�� �$$���"+�!�) �$("�/`"+��� ,�$��"��$��E�� $�-
$(�!`�"!!�� %��/���� %���"% Arabidopsis thaliana $ �!$��'��� ��("����-
!"*" *�!� gfp. G��/j ��,"�� )+�)�"$/ �$$���"+�!�� +��)!�) !"%���� *�!� 
GAUT1 !� �*��*���+!"$�/ � $�!����#�$%�j �%��+!"$�/ $�$(�!`�"!!"� 
%��/���� A. thaliana.

�` �=�jE�<$) 22 ���!$*�!!�< %���"#!�< ��!�� A. thaliana ��) (�"-
+���!�) !"%���� ,��� "�",��!� �+! ="!"�!$��'�"!!�� ��!��, %"!���$�-
!�� (" ="�&"�"*�� %���"#!�< �*��*��"+ � !�%"(��!�j ��("����!"*" ,��%� 
GFP. �"%��� *�!� GAUT1 (�"+"���� =��"�"= *�!"=!"*" ����%���"+�!�) 
(CRISPR/Cas9) $ �$("�/`"+�!��= �*�",�%������/!"� ���!$&"�=�'�� � ,�"-
,����$��%�. � ��`��/���� "�,"�� (" �$�"�#�+"$�� % *��,�'��� &"$&�!"���-
'�!� ,��� +�����!� 21 %���"#!�) ��!�). � ��!!�� ="=�!� (�"+"���$) 
(���+������/!�� ��$���%'�"!!�� �!���` +$�< +�����!!�< ��!�� !� !���-
#�� !���B�!�� + *�!� GAUT1.

���#!�� ��%"+"�����/ — %�!�. ,�"�. !��% ~.:�. ���"�#�%
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�&�'(�����!��� ����'�������'� '������������#� %��'� 
NON3 (Novel Nucleolar protein 3) �� $����� Drosophila melanogaster

�.:�. ~B%"+�
�!$����� ="��%��)�!"� � %���"#!"� ,�"�"*�� �� ���, *. �"+"$�,��$%,

�"+"$�,��$%�� *"$����$�+�!!�� �!�+��$����

�`=�!�!�) + ="�&"�"*�� � &�!%'�� )���B%� !�("$���$�+�!!" $+)`�!� 
$ (�"��&���'��� � �"$�"= %���"%, � ��%�� $ ��*��)'��� %���"#!"*" '�%��. 
��$% +"`!�%!"+�!�) ��%"+�< ̀ �,"��+�!�� ("+�B���$) !� &"!� *�(�"!��"$��-
�"#!"$�� ��� =���'�� *�!"+, %"����jE�< %"=("!�!�� ��,"$"=!�< $�,����-
!�' � ,��%�, �#�$�+�jE�� + (�"'�$$�!*� (���B�$�+�!!�%� ��,"$"=!"� ��	. 
� !�$�")E�� +��=) � �)�� )���B%"+�< ,��%"+ +�)+��!� �"("�!����/!�� 
&�!%'��, $+)`�!!�� $ ��`!�=� %�j#�+�=� %���"#!�=� (�"'�$$�=�. 

� ��!!"� ��,"�� (�"+"���$) &�!%'�"!��/!�) <���%����$��%� =��"�`-
�#�!!"*" ,��%� NON3 (Novel nucleolar protein 3) D. melanogaster, "�!"$)-
E�*"$) % +�$"%"%"!$��+���+!"=� BRIX-�"=�!-$"�����E�=� $�=��$�+� 
,��%"+. 	�% � ��"����, ��% � � #��"+�%� ,��"% RPF2 ("��"�"* NON3) (��-
!�=��� �#�$��� + (�"'�$$�!*� (���B�$�+�!!�%� ,"�/B"� ��,"$"=!"� ��	. 
�!���!�� %"��#�$�+� ,��%� NON3 + %��/��+����=�< %���%�< S2 ��"`"&��� 
+��)�� !� &"�=��"+�!�� +�����!� ����!�), !" `����$�+"+�!!�� (�� q�"= 
="��%��)�!�� =�<�!�`= !��`+�$��!. ��!�� + !�B�� ��,"���"��� ,��%� 
NON3 � HP1 ,��� ���!��&�'��"+�!� (�� ("="E� =�$$-$(�%��"=����#�-
$%"*" �!���`� + $"$��+� %"=(��%$"+ $ ,��%"= *����"<�"=���!� SUUR. 

� ��=%�< ��,"�� +(��+�� "<���%����`"+�!� &�!"��(� =���'�� (" *�!� 
NON3, $"`��!� (��`=��!�� %"!$���%'�� � ("��#�!� ��!�� ���!$*�!!�< 
=�< ��) �!��'����="� q%$(��$$�� ,��%"+ NON3-GFP � GFP-NON3 ("� 
%"!��"��= ("$���"+����/!"$�� UAS. ;"%�`�!", #�" + %���%�< ��"`"&��� 
,��"% NON3 )+�)��$) %"=("!�!�"= <�"=���!� � �"%���`���$) + )���B%�. 
���"�"= GST-pulldown ("��+�����!" +`��="���$�+�� ,��%� NON3 $ (���-
("��*��=�= ,��%"=-(���!��"= SUUR. �,!�����!", #�" + (��'�!��"=��-
!�< ���"!�< <�"="$"= ,��"% HP1 !� +�)+�)��$) � =���!�"+ (" *�!� NON3, 
(�� q�"= ",E�� %"��#�$�+" ,��%� HP1 + %���%�< !� $!�����$). �`+�$�!", 
#�" "�$��$�+�� HP1 +��)�� !� %�!��"<"�-`�+�$�=�� �"$� =�%�"���,"#�% 
+�����!� ����!�). ��%�= ",��`"=, =� (���("��*��=, #�" �`=�!�!�� $"$��-
+� (��'�!��"=��!"*" <�"=���!� � =���!�"+ NON3 (��+"��� % !���B�!�j 
&"�=��"+�!�) +�����!� ����!�).

���#!�� ��%"+"�����/ — %�!�. ,�"�. !��% �.:�. �!����+�
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=�	B	G�E

�	 598.25, 578.4

='���#�)��'�� ����'�* (��'&��(�� ���&�� #����� 
& ��'�� #&���%����*� �� �#� `������" 0�%���

�.:�. �,���B��"+�
�"=$%�� *"$����$�+�!!�� �!�+��$����

����$� *��((� ��(� � �=�j� B��"%�� %��* <"`)�+, "�!�%" "$!"+!�= 
�$��$�+�!!�= ��`��+���"=, ",�$(�#�+�jE�= !�(����+!�j '��%��)'�j 
+���$� *��((�, )+�)j�$) ��%�� (��'� +"�!"*" � "%"�"+"�!"*" %"=(��%$�, 
"�!"$)E�<$) % "��)��= Anseriformes � Charadriiformes (Webster et al., 1992). 
�!"*�� �` !�< ��*��)�!" $"+��B�j� =�*��'�� !� ,"�/B�� ��$$�")!�), ��= 
$�=�= ("��!'���/!" ="*�� ��$(�"$���!)�/ +���$� *��((� LPAI =���� 
$���!�=� ��� ���� %"!��!�!��=� (Sivay et al., 2012).

G��/ �$$���"+�!�) — $��+!��/ ("�"+"� � +"`��$�!"� $"$��+ `�����!-
!�< � «#�$��<» ��%�< *�$�",��`!�< $�+��� 	���!��!$%"� ��+!�!�. ;�"-
�!���`��"+�!� %�"�%��/!�� $=�+� 439 "$",�� 15 +��"+ *�$�",��`!�<, 
�",���< +" +��=) "<"�� "$�!/j 2016 � 2017 *., � ��%�� +�$!"� 2017 *. !� 
������"��� 	���$�%$%"*" �-!� �"+"$�,��$%"� ",��$��.

�$!"+!�j +�,"�%� $"$��+�)�� !�$%"�/%" +��"+ ��"%: %��$!"*"�"+�� 
!��"% (Aythya ferina) — 53,1:%, %�)%+� (Anas platyrhynchos) — 11,4:%, #�-
�"%-$+�$��!"% (A. crecca) — 10,9:%. ����� +$�< "$",�� (��' "$�!/j 2016 *. 
+���$ +�����! + 8,06:% $��#��+, +�$!"� 2017 — 0:% � "$�!/j 2017 — 7, 91:%. 
� ,"�/B�� $��(�!� `�����!� + "����/!�� $�`"!� "%�`���$/: $���) ��%� (A. 
strepera) — 42,9:%, B��"<+"$�/ — 25,0:%, #��"%-$+�$��!"% — 16,0–22,7%, 
B��"%"!"$%� (A. clypeata) — 14,3%, #��"%-���$%�!"% (A. querquedula) — 
8,3%. ��!/B� ̀ �����!� %�)%+� — 4,2:% � %��$!"*"�"+�� !��"% — 1,1:%, !�-
$="��) !� `!�#����/!"� %"��#�$�+" (�"�!���`��"+�!!�< "$",��, #�" ="��� 
�%�`�+��/ !� �< =�!/B�j +"$(���=#�+"$�/ % +���$�. ��*�� +��� "%�`���$/ 
$+","�!� "� +"`,������), +"`="�!", q�" ",�)$!)��$) =�!/B�� +�,"�%"�. 

����� `�����!!�< (��' + '��"= (��",������ ="�"��� "$",� (73,7:%) 
%�% � � $�����/!�< (70,4:%), "�!�%" + 2016 *. $���� $�����/!�< (��",������ 
+`�"$��� (60,0:%), �"*�� %�% `�����!!�=� "%�`���$/ ="�"��� (100:%). 	"-
��#�$�+�!!�) �"�) `�����!!�< $�='"+ (73,7%) !� $"+(����� $ �"��� q�"*" 
("�� � $�����/!�< (64,3:%), <"�) ��`��#�) !� �"$�"+��!�. 

��%�= ",��`"=, ("%�`�!", #�" ̀ �����!�� $�='"+ � ="�"��< "$",��, +��"-
)�!", (�"�$<"��� #�E�, #�= $�="% � +`�"$��< (��'. 

���#!�� ��%"+"������ — %�!�. ,�"�. !��% 	.:�. ���B"+, 
%�!�. ,�"�. !��% �.:�. 	"�",�'�!
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�	 574

	��%������� �����$�� � $��2���#�� Dianthus versicolor Fisch. 
� ������$���� �� �%����� �������������

�.:�. �*��!%"
�"+"$�,��$%�� *"$����$�+�!!�� �!�+��$����

����%���� ��+�< "�*�!�`="+ !����%" "�����j� �$�"+�) ��`!�, ���*�-
��) !� �`=�!�!�) $"$�")!�) $���� ",���!�). ?%"�"*�#�$%�) �!��"=�) ��$-
��!�� — q�" =��"�`�#�!!�) ",��$�/, %"�"��) !�<"���$) + (�"'�$$� ��`+���) 
� !������$) + (�"+���!�� �"("�!����/!�< �$$���"+����/$%�< ��,"�. �$"-
,�!!"$�� �!��"=�� � ="�&"�"*�� Dianthus versicolor Fisch., (�"�`��$��j-
E�� + +�$"%"*"�/)< ����), +" =!"*"= ̀ �+�$)� "� =�$�� � �$�"+�� +�*���'��: 
q%$("`�'�� $%�"!�, $"$��+� ("#+�, !�(��+��!�) (��",����jE�< + =�$�� �$-
$���"+�!�) +���"+, (���(��"+ ��=(������ � ��"+!) +���!"$��.

���#!�� ��%"+"�����/ — �.:�. ���,�'�!�
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�	 597.551.21

+��������! � ������� ���&'�&�� ���&��(�� 
Carassius gibelio ������������� �&#�) (%����"� �. �����")

�.:�. ���<���+�
��,��$%�� &������/!�� �!�+��$����, *. 	��$!")�$%

;��$!"+"�!�� +��� �"�� Carassius B��"%" ��$(�"$���!�!� (" ������"��� 
�+�"(� � �`��. � !�$�")E�� +��=) +����)j� ()�/ +��"+ �"�� Carassius: C. 
carassius, C. gibelio, C. langsdor*i, C. cuvieri, C. auratus � "��! +�� $ !�)$!�= 
��%$"!"=�#�$%�= $����$"= [1]. � 	��$!")�$%"= %��� ��$(�"$���!�!� �. gibelio 
($���,�)!�� %���$/) � C. carassius (`"�"�"� %���$/). �`+�$�!", #�" $���,�)!�� 
%���$/ ="��� �=��/ ���<(�"��!�j &"�=�, %"�"��) ��`=!"����$) *�!"*�!���#�-
$%�, � ��(�"��!�j &"�=�, ��`=!"��jE�j$) ",�#!�= ,�$�%$���/!�= $("$"-
,"= [3]. �!&"�=�'�) " (�"��!"$�� � (�"�$<"���!�� ("(��)'�� $���,�)!"*" 
%���$) + +"�"�=�< 	��$!")�$%"*" %��) + !�$�")E�� +��=) "�$��$�+��� [4]. 

G��/j ��,"�� )+�)�"$/ �$��!"+��!�� ��(� (�"��!"$�� � $""�!"B�!�� 
"$",�� ��`!�< ("�"+"� + ("(��)'�� $���,�)!"*" %���$) +"�"<��!���E� 
��*�# (,�$$��! �. �!�$��). �) "(������!�) (�"��!"$�� ,�� �$("�/`"+�! 
=��"� (�)="*" ("��#�!�) <�"="$"= �` ��*�!�����jE�� �%�!� $ ="��&�%�-
'�)=� [2]. �""�!"B�!�� ("�"+ ��$$#���!" (" ��!!�= (�"=�$�"+�< ��"+"+ 
`� 1999–2003 **. (454 q%`.). 

�$��!"+��!", #�" ("(��)'�) +"�"<��!���E� ��*�# )+�)��$) ��(�"��-
!"�, $""�!"B�!�� $�="% � $�='"+ 1 : 1,1. ��`��/���� ��,"�� ("��+�����j� 
��!!�� " �"=, #�" ��(�"��!"=� !�,"�� <�"="$"= $""�+��$�+��� ","�("��� 
("(��)'�� $���,�)!"*" %���$) [4]. 

______________________________
1. Rylková K. et al. Phylogeny and biogeographic history of the cyprinid ^sh 

genus Carassius (Teleostei: Cyprinidae) with focus on natural and anthropogenic 
arrivals in Europe //Aquaculture. 2013. V. 380. P. 13–20.

2. Ozuouf-Costaz C. et al. Fish cytogenetic techniques: Ray-^n ^shes and 
chondrichthyans. CRC Press, 2015.

3. 
���+$�� �.�;. ���(��+!�� =�<�!�`=� ��$(�"$���!�!�) � ��!�-
=�%� #�$��!!"$�� Carassius auratus gibelio + ;"!�"-	�$(��$%"= ��*�"!� 
(!� (��=��� �`"+$%"*" ,�$$��!�) // �"$$��$%�� ���!�� ,�"�"*�#�$%�< �!-
+�`��. 2011. �. 4. } 2. �. 3–27.

4. [�$� ;.��. � ��. �"+��=�!!�� $"$��+ � ��$(�"$���!�!�� #����"�!�< 
+��"+ ��, + +"�!�< ",��%��< 	��$!")�$%"*" %��) // �"$$��$%�� ���!�� 
,�"�"*�#�$%�< �!+�`��. 2016. �. 9. } 3. �. 28–38.

���#!�� ��%"+"�����/ — %�!�. ,�"�. !��% �"'�!� �.:�. C��+
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�	 504.53.062.4

���&�!���* '���'����)��#� $��������#� ��'&�!�����������#� 
��2����#��������#� &)���'� 0�����'�#� $������>�����


�>���������'�#� ��"���

�.:�. ���%$�!��"+�
���!�+���"+$%�� *"$����$�+�!!�� �!�+��$����

� !�#��� 1960-< **. $"+��$%"� (��+����/$�+" +`)�" %��$ !� "$+"�!�� 
(���"�!�< ,"*��$�+ ��+���. �$%"�� !�#���$/ *�"�"*"��`+��"#!�� ��,"�� 
+ ���"!� "`��� ��="��"� ,��` ���!�+���"+$%�. � 1964 *. $��� ,�� (��$+"-
�! $����$ ��,"#�*" ("$��%�, � + 1965 *. + "%��$�!"$�)< "`��� `�,�� (��+�� 
!�&�)!"� &"!��! !�,�+��"� ="E!"$��. ��% !�#�!���$/ �$�"��) !�B�*" 
���"!�. ���#�$ =�$�"�"���!�) (�"�"���j� ��`��,���+��/$), !" (")+���$/ 
(�",��=�: %�% (�� ��%"= "*�"=!"= !�*���+!"= +"`���$�+�� !� "%����j-
E�j $���� $"<��!��/ �� (��+"`��!!"$�/ ��� <"�) ,� #�$��#!" +"$$��!"+��/ 
!���B�!!�� `�=��?

� ("$���!�� +��=) + ��`��/���� �",�#� �*��+"�"�"�"+ �+���#�+���$) 
%"��#�$�+" `�*�)`!�!!�< `�=��/. � >�!��-��!$��$%"= �+�"!"=!"= "%��*� 
(" ��`!�= "'�!%�= (�"E��/ `�=��/, `�*�)`!�!!�< (�"��%��=� !�&���",�-
#�, $"$��+�)�� 55,7 ��$.; ("�+��*�"$/ ��%��/��+�'�� #��/ ,"��� 10:%, �` !�< 
�"�/%" 16:% +"$$��!"+��!� �" (���"�!"*" $"$�")!�).

G��/j ��!!"� ��,"�� )+�)��$) !�,�j��!�� `� �#�$�%"= !� �"+��$%"= 
=�$�"�"���!�� ("$�� ��%��/��+�'�� + ��#�!�� ���< ���. �$$���"+�!�� (���-
$��+�)��$) �%����/!�= %�% $ �"#%� `��!�) ("��#�!�) �"$�"+��!"� �!&"�-
=�'�� (�"�$<"�)E�< �`=�!�!��, ��% � ��) ���/!��B�*" (�"*!"`��"+�!�) 
q%"�"*�#�$%�< ("$���$�+�� ��)���/!"$�� #��"+�%� !� ��!!"� ������"���.

�� �#�$�%� (�"�`"B�� �+���) +$���$�+�� "�%�`� ���,"(�"+"��. � 2015 *. 
,��� (�"+���!� ��%��/��+�'�"!!�� =��"(��)��).

�� (�"�)��!�� ���< ��� (2015–2017 **.) $ ��%��/��+��"+�!!"*" �#�$�%� 
,��� "�",��!� (�",� ("#+� ��) +�)+��!�) ��!�=�%� $"�����!�) !�&��-
(�"��%�"+, <�"���"+, +"�"�"�!"*" ("%�`����), � ��%�� ��) �!���`� <�=�#�-
$%"*" $"$��+� ("#+ � $"$��+��!�) <���%����$��%� $"$�")!�) �#�$�%�.

�) ("�!"� "'�!%� �!���`� (�"B��B�< ��%��/��+�'�j ("#+ ���,�j�$) 
=!"*"���!�� �$$���"+�!�) $ <���%����$��%"� $"�����!�) + ("#+� � ��$��-
���/!"$�� ,"�/B�*" $(�%��� <�=�#�$%�< ("%�`������.

� '��"= �$$���"+�!!�� ("#+� !� (�"�)��!�� ���< ��� �=�j� ��!��!-
'�j % +"$$��!"+��!�j �" (���"�!"*" $"$�")!�).

���#!�� ��%"+"�����/ — �.:;. ���/*�!�
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�	 581.5

�&�!����������� ���'�-$��#�'������'� � &������� ��%��������

�.:�. ���%$��+�
��+��"-�"$�"#!�� &������/!�� *"$����$�+�!!�� 

�!�+��$���� �=. �.:	. �=="$"+�, *. �%��$%

;���$��+����� ("�$�=��$�+� �)$%"+�� (Lemnoideae, $�=��$�+" ��"��-
!��) — =��%�� (��+�jE�� !� ("+��<!"$�� +"�� +�$B�� ��$��!�), %"�"��� 
�!"*�� "B�,"#!" "�!"$)� % +"�"�"$�)=. � ("$���!�� ��$)������) �)$%� 
��$$=����+�j�$) %�% '�!!�� q%$(���=�!���/!�� ",��%� ��) ��,"���"�!�< 
�$$���"+�!�� ,��*"���) �)�� ("�"�����/!�< %�#�$�+. ;�� "�!"$����/!"� 
(�"$�"�� $��"�!�) � +�*�����+!"= ��`=!"��!�� ��$��!�� ",������ ,�$���= 
�"$�"=, +�$"%"� #�+$�+����/!"$�/j % ("��j��!��=. ��(��<"���+"$�/ �)-
$%� % $���� ",�$��+��+��� ��*%"$�/ %��/��+��"+�!�) + ��,"���"�!�< �$�"-
+�)< !� $�!����#�$%�< (������/!�< $����< $ �$("�/`"+�!��= $+��� � ��(�� 
"(������!!"� �!��!$�+!"$��. �"`="�!"$�/ ",�$(�#�!�) "(��=��/!�< �$-
�"+�� ��) ��,"���"�!"*" +���E�+�!�) �)$"% ("`+"�)�� (�"+"���/ �$$���"-
+�!�) + ��#�!�� *"�� !�`�+�$�=" "� +�*���'�"!!"*" $�`"!� + �$��$�+�!!�< 
�$�"+�)<.

G��/j ��,"�� )+�)��$) "(��=�`�'�), ("��#�!�� � $"<��!�!�� =��"#!�< 
("(��)'�� �)$%�-=!"*"%"��!!�%� + ��,"���"�!�< �$�"+�)<.

�,��`'� �)$%�-=!"*"%"��!!�%� ,��� $",��!� �` ��%�< ("(��)'�� !� 
+"�"�=�< (��*"�"�!"� ������"��� *. �%��$%� + ��#�!�� �j!) 2014 *"��. �,-
��`'� %��/��+��"+���$/ + (������/!"� $���� ���/��*��) $ ��`!�= $""�!"-
B�!��= $"���. ���,"��� "(��=��/!�� �"$� � ��`+���� ���� ",��`'�, %��/-
��+����=�� + ¼ (������/!"� $���� ���/��*��). � ��#�!�� ,"��� ���< ��� 
("������+�j�$) =��"#!�� %��/���� Spirodela polyrhiza (L.) Schleid. + %"�-
,�< (250 =�) (�� %"=!��!"� ��=(������� � �!��!$�+!"$�� $+��� 3 ��$. �j%$ 
$" $+��"+�= (���"�"= 24 #/$��. + ̀ �=!�� (���"� � 12 #/$��. + ���!�� (���"�.

��%�= ",��`"=, +��!�= �$�"+��= ��) %��/��+��"+�!�) �)$%�-=!"*"%"-
��!!�%� )+�)��$) (��+��/!�� ("�,"� "$+�E�!�), "(��=��/!"� ��=(�����-
��, !������/!"� ��� $��,"E��"#!"� ���%'�� $����. 

���#!�� ��%"+"�����/ — %�!�. ,�"�. !��%, �"'�!� D.:�. �<�"(%"+�
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�	 58.009

������&'����*� ���%������� ���'�� � ����� � �� $�����%������$

�.:	. �!�"!�!%"
�"+"$�,��$%�� *"$����$�+�!!�� �!�+��$����

��=��$�+" Poaceae — "�!" �` $�=�< �`+�$�!�<, q+"�j'�"!!" (�"�+�-
!���< � $(�'����`��"+�!!�< (���$��+������ + %��$$� "�!"�"�/!�< ��$-
��!��. ?�" $+)`�!" $ �< +�$"%"� <"`)�$�+�!!"� '�!!"$�/j � �"�/j + $�"-
��!�� ���+)!�$��< ,�"'�!"`"+. ���)!�� "$",�!!"$��� =�$�"",���!�) !� 
="�&"�"*�#�$%"� $��"�!�� `��%"+ — =��"�`�#�!!�) $�"�"!� ��`!� (���-
$��+������ $�=��$�+� Poaceae.

G��/ ��,"�� — +�)+��/ $+)`� %"!$���%��+!�< "$",�!!"$��� $��"�!�) 
*�!�����+!"� � +�*�����+!"� $&��� ��$��!�� Poaceae + ��`!�< ,�"=�<. �) 
q�"*" ,��� ��$$="���!� � (�"�!���`��"+�!� "$!"+!�� ���*!"$��#�$%�� 
(��`!�%� ̀ ��%"+ ($"'+����, #�$�" '+��%"+, %"�"$/), "$�/, ��*���, "(�B�!��), 
$",��!!�< + ()�� ��$�����/!�< $"",E�$�+�< �=$%"� ",��$�� + 2017 *"��: 
$��(/, ��`!"���+!�� ��*, ,���`"+�� ��$, $"$!"+�� ��$, ,���* +"�"�=�.

�) +$�< ()�� ��$�����/!�< $"",E�$�+ <���%���!" (��",����!�� =!"*"-
���!�< `��%"+, "�!"���!�� +$���#�j�$) �"�/%" + $��(� � !� ,���*� +"�"�=�. 
� %���"= $"",E�$�+� "�!"*" #��%" �"=�!���jE�*" +��� !� ",!�����!". 
;�"$����+���$) ��!��!'�) % �+���#�!�j +�$"�� ��$��!�� $ �+���#�!��= 
$��(�!� �+���!�!!"$�� ("#+�. � $��(!�<, ��$!�<, (��+"�!�< $"",E�$�+�< 
+$� $",��!!�� +���, ",����jE�� ��*��"� � $"�����E�� ,"��� �+�< '+��-
%"+ + $"'+����, �=�j� "(�B�!!�j ��$�"+�j (��$��!%�, !" !� �=�j� "(�-
B�!�) !� !��!�� '+��%"+"� #�B��.

�) ��`!"���+!"*" ��*� ",!�������$/ $"+��B�!!" (�"��+"("�"�!�) 
$����'�) — "�!"+��=�!!"� !���#�� "(�B�!�) !� !��!�� '+��%"+"� #�-
B�� � ��$�/)<. � (�"$���!$�+�!!" `�%����< ,�"�"(�<, ��%�< %�% ,���`"+�� 
� $"$!"+�� ��$, (��",����j� ��$��!�) $ =����/#���= $"'+����= � ��$%���-
$��=� %"�"$/)=�. ��,�j����$) (��",����!�� `��%"+ $ "(�B�!!�=� ��$�"-
+�=� (��$��!%�=�. 

�� "$!"+� $,"�� ��!!�< � �!���`� ("��#�!!�< ���*��== ,��� (����"-
��!� *�("��`�, "(�$�+�jE�) %"����)'�j !�%"�"��< +�,��!!�< !�=� (��-
`!�%"+ $ �$�"+�)=� =�$� $,"��. ;��",����!�� `��%"+ $ =����/#���= $"'+�-
���= � ��$%���$��=� %"�"$/)=� + (�"$���!$�+�!!" `�%����< $"",E�$�+�< 
)+�)��$) ���!$�+�!!"� +"`="�!"$�/j ��) ��$(�"$���!�!�) � �!�="&����.

���#!�� ��%"+"�����/ — %�!�. ,�"�. !��%, �"'�!� �.:�. ;B�!�'�!�
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�	 574.24

`�'���$������� ��$������ ��'����$�)��'�#� ������� ��������� 
� >������*� 2��$ ��#�������' (Collembola) 

� ������$���� �� �������#����#� �����"�����

.:�. ��,"B%"
�"+"$�,��$%�� *"$����$�+�!!�� �!�+��$����

	"���=,"�� (Collembola) + !�$�")E�� +��=) (���$��+�)j� �!����$ %�% 
��) &�!��=�!���/!"� !��%�, ��% � ��) (��%��#�$%"*" (��=�!�!�), )+�))$/ 
�"$���"#!" �"#!�=� ,�"�!��%��"��=� (�� +�)+ ��!�� ̀ �*�)`!�!!"$�� ("#+.

�$$���" +�!�) (�"+���!� + 2017 *. + ��`��#!�< ,�"�"(�< �%���=*"-
�"�%�. � ��,"�� ,��� �$("�/`"+�!� $��!����!�� =��"�� %"��#�$�+�!!"*" 
� %�#�$�+�!!"*" �#��� !"*"<+"$�"%: "�,"� ("#+�!!"-("�$���"#!�< (�",. 
?%$���%'�) =�%�"����"("� ,��� (�"+���!� $ ("="E/j +"�"!"% ����/ *��!� 
+ ��#�!�� $�=� �!�� �" ("�!"*" �$$�B�!�) $�,$�����. �$�*" $",��!" "%"-
�" 30 (�",, "(������!" ,"��� 250 q%`. %"���=,"�. D�`!�!!�� &"�=� !"-
*"<+"$�"% ��$$="���!� (" $�$��=� �.:	. ���,��+"�.

� (���"�!"= ,�" *�"'�!"`� ��%� C��)!%� + "$!"+!"= (��",����j� !��-
!�-("�$���"#!�� (52,3:% "� ",E�*" #�$�� "$",��) � ("#+�!!�� &"�=� 
(38,4:%) %"���=,"�, ��% %�% +��)!�� !� ("#+� #��"+�%� =�!�=��/!", � ��%�� 
++��� =��"*" ��$(�"$���!�!�) ��B�� !�%"+ � =<"+. � $��+!�!�� $ (�" ,�=� 
�` ���"� `"!� �%���=*"�"�%� ��%$"!"=�#�$%"� ��`!"",��`�� !"*" <+"$�"% 
+ �"��!� ��%� C��)!%� �"$�� �"#!" $%��!"� � (���$��+��!", + "$ !"+!"=, 
(���$��+����)=� $�=��$�+ Izotomidae (51,1:%) � Onychiuridae (26,7:%), �. �. 
"$!"+!�=� $�=��$�+�=� ("� $�� �"#!�< � ("#+�!!�< ��`!�! !�< &"�=. ;�*-
=�!��'�) q%`�=(�)�"+ $ q�"� =�$�!"$�� (��%��#�$%� !� +�����!�, � *��`� 
����'��"+�!� ��� �� ��`+��� "#�!/ $��,". 

� (�",�<, +`) ��< + =�$��< $ `�=��!"� �!��"("*�!!"� !�*��`%"� (,��` 
�!$������ ��(�" &� ̀ �%�) (��",����j� &"�=�, (����"#�!!�� % ��B�� !�%�= 
� =<�= (57,7:%), � ��%�� ("�$���"#!�� &"�=� (34,6:%). ���")�!", $ "�!"� 
$�"�"!�, q�" $+)`�!" $ "�!"� $�"�"!� $ $��/!�= `�*�)`!�!��= ("#+�, � $ 
���*"� — $ �"$���"#!" ,"�/ B�=� �#�$�%�=� ��$!�< !�$����!�� ,"*���-
=� =<�=� � ��B��!�%�=�. ��%$" !"=�#�$%"� ��`!"",��`�� (���$��+��!" 
+ "$!"+!"= (���$��+����)=� $�=. Hypogastruidae (60,2:%), Onychiuridae 
(29,4:%), Sminthuridae (5,1:%) � ��. � q%`�=(�)��< $ q��=� ,�"�"(�=� )�%" 
+�����!� (�*=�! �� '�) � !���#�� <"�"B" ��`+���< *��`.

���#!�� ��%"+"�����/ — �.:�. �"�"�'"+
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�	 574

+���*� ����*� �% 8'���#�� &��'��!�*� 8��2���*� 
������%���&���� #��%��%����*� ��������� ����&%��'� 0��� (E'&���)

�.:�. ����!"+�
�"+"$�,��$%�� *"$����$�+�!!�� �!�+��$����, 

G�!����/!�� $�,��$%�� ,"��!�#�$%�� $�� �� ���, *. �"+"$�,��$%

?%"�"*�#�$%�� ="!��"��!*, "$!"+�!!�� !� ,�"�!��%�'��, ("`+"�)�� 
"'�!��/ $��(�!/ � !�(��+��!!"$�/ �`=�!�!�� $"$�")!�) "%����jE�� $��-
�� ("� +"`���$�+��= (���"�!�< � �!��"("*�!!�< &�%�"�"+, "%�`�+�jE�< 
+��)!�� !� �`=�!�!�� ��*�"!��/!�< q%"$�$��=. � $+)`� $ "$",�!!"$�)=� 
,�"�"*�� =!"*�� *��((� "�*�!�`="+ !� ("�<"�)� + %�#�$�+� ,�"!��%��"�"+ 
$"$�")!�) "%����jE�� $����. ���,"��� (��$(�%��+!�=� )+�)j�$) ��%$"-
!"=�#�$%�� *��((�, �=�jE�� %"�"�%�� ��`!�!!�� '�%� � "�!"$����/!" 
<"�"B" ("���jE��$) �#��� %�% + (���"��, ��% � + ��,"���"���. ��%�= ",��-
`"=, =�%$"=�'��� (Myxomycetes:=:Eumycetozoa) )+�)j�$) !��,"��� ("�<"-
�)E�� *��(("� "�*�!�`="+ ��) (�"+���!�) �"�*"$�"#!�< � %���%"$�"#!�< 
q%"�"*�#�$%�< �$$���"+�!��. ��%$"=�'���, ��� $��`�+�%� — q�" *��((� 
!�`�=!�< *��,"",��`!�< $("�"",��`�jE�< (�"��$�"+, !�$#���+�jE�) 
"%"�" 900 +��"+, ",����!�!!�< + ()�/ ("�)�%"+.

G��/j ��!!"*" �$$���"+�!�) )+�)��$) �`�#�!�� +��"+"*" $"$��+� � ��*�-
"!��/!"-q%"�"*�#�$%�< "$",�!!"$��� %"���%���"��!�< =�%$"=�'��"+ ��$-
!�< $"",E�$�+ j*"-+"$�"%� ��$(�,��%� ��<� (�%���)). �!!�� �$$���"+�!�) 
("`+"�)� `��"���/ *��,"%�j &�!��=�!���/!�j "$!"+� ��) �`�#�!�) (�"'�$-
$"+ �����`�'�� �+��`�� � ���/!��B�*" ,�"="!��"��!*� !� �"�/%" ��$!�< 
$"",E�$�+ ��$(�,��%� ��<� (�%���)), !" � ���*�< (����*�jE�< ������"���.

�`�#�!�� ,�"�"*�#�$%"*" ��`!"",��`�) =�%$"=�'��"+ + �"$$�� "$�-
E�$�+�)��$) �"+"�/!" ��+!", "�!�%" !��/`) $%�`��/, #�" �`�#�!� "!� + ��+-
!"� $��(�!�, ,"��� �"*", �$$���"+�! ����%" !� %����� ��*�"!. � ��$(�,��%� 
��<� (�%���)) ��%�< �$$���"+�!�� !� (�"+"���"$/, ("q�"=� ��!!�) ��,"�� 
$"������ (��+�� !��#!�� ��!!�� " =�%$"=�'���< + q�"= ��*�"!�.

��,$���� ��) �$$���"+�!�� ,�� $",��! + �+�< ��`��#!�< ��$!�< $"",-
E�$�+�<: +,��`� *. �%��$%� � *. ���j!*��. ;"� $�,$����"= + ��!!"= $��#�� 
$������ ("!�=��/ %"�� ���+�$!�< ��$��!��. �) +�)+��!�) ,�"��`!"",��-
`�) $��`�+�%"+ q(�&��!"-%"���%���"��!"*" %"=(��%$� + ��,"�� ,�� =��"-
�"= «+���!�< %�=��». ��=� ,��" ("$��+��!" 183 "(��� $ «+���!�=� %�-
=���=�» ($�,$����� $ �+�< �"#�%).

��,"�� $"������ %�% (��+�� $+���!�) " +��"+"= $"$��+� $��`�+�%"+ 
+ ��*�"!�, ��% � ��!!�� ", �$$���"+�!�)< !�%"�"��< `�%"!"=��!"$���, %"-
�"��� (�")+�)j�$) + q%"�"*�� =�%$"=�'��"+:
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1) �$$���"+�!�) (�"��%��+!"$�� ��`��#!�< ��("+ $�,$����� (%"�� ���-
+�$!�< ��$��!��);

2) �!���` +��)!�) &�%�"�� %�$�"�!"$�� $�,$����� !� +��"+"� ��`!""-
,��`��;

3) +�)+��!�� `�+�$�="$�� +��"+"*" $"$��+� =�%$"=�'��"+ "� ("�"�� 
���+�$!"*" ��$��!�).

����� B�$�� ���+�$!�< ("�"�, $ %"�"��< (�"�`+"���$) $,"� %"��, !��-
,"�/B�= +��"+�= ��`!"",��`��= <���%����`���$) $"$!�. ;"��#�!!�� ��-
`��/���� $+)`�!� $" $���%���"� �$$�����="� %"��, ("$%"�/%� $%���%� %"�� 
`�$��)j�$) +"�"�"$�)=�, *��,�=�, =�%�""�*�!�`=�=�, %"�"��� $����� (�-
E�� =�%$"=�'���=. ��*�=� $�"+�=�, + !�< (")+�)j�$) ��`��#!�� =�%�"-
q%"!�B�. ���!" "�=����/, #�" +�$"%�) $��(�!/ $%���#��"$�� $("$",$�+��� 
!��,"��� q&&�%��+!"=� "$���!�j $("�. ��%�� + <"�� �$$���"+�!�� ,��" 
("%�`�!", #�" %�$�"�!"$�/ $�,$����� !� )+�)��$) ��=�����jE�= &�%�"�"= 
��) ��$$���!�) =�%$"=�'��"+.

���#!�� ��%"+"�����/ — %�!�. ,�"�. !��% �.:�. ���$�!%"
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�	 581.1

+����'����*" 822�'� �����%��%��'� �������" 
'����2��� 8��%�����������$ �� 2��� ��������#� ���������

�.:�. �"�%", �.:�. 	"�"=��#�%, �.:	. ���"&��, Kabil F. 
�"=$%�� *"$����$�+�!!�� �!�+��$����, 
	���$%�� �!�+��$����, *. 	���, �*�(��

;�",��=� `�$"��!�) $��/$%"<"`)�$�+�!!�< `�=��/ )+�)��$) ��=�����-
jE�= &�%�"�"= ��) �*�"(�"=�B��!!"*" %"=(��%$�. ���,"�/B�� !�*�-
��+!�� q&&�%� "%�`�+��� <�"���!"� `�$"��!��. ���! �` $("$","+ `�E��� 
��$��!�� — (��=�!�!�� q%`"*�!!�< &��"*"�="!"+. � "$!"+!"= �`�#�j� 
q&&�%� &��"*"�="!"+ + �$�"+�)< $���$$�. G��/j ��!!"*" �$$���"+�!�) 
,��" "'�!��/ (�"��%�"�!�� q&&�%� %���%"+��=�!!"� (���",��,"�%� ��$-
��!�� %���"&��) 24-q(�,��$$�!"���"= (?��) (#����� #�$� +"`���$�+�), 
10 (�) !� &"!� <�"���!"*" `�$"��!�) (100 =� NaCl). � %�#�$�+� ",��%-
�� �$$���"+�!�) �$("�/`"+��� B�$��!����/!�� ��$��!�) %���"&��) $"��� 
«D�%"+$%�� ��!!��», +���E�!!�� + �$�"+�)< �%+�%��/����. ;"��",!"� 
"(�$�!�� �$�"+�� +���E�+�!�) ��$��!�� (��+���!" + (�,��%�'�� (DOI: 
10.1134/S0012496618010106). ;"$�� "%"!#�!�) q%$(���=�!�� "(�����)�� 
�"$�"+�� (���!� "$�+�< "�*�!"+, %"��#�$�+" $�"�"!"+, (�"E��/ ��$�/�+) 
� &�`�"�"*�#�$%�� ($"�����!�� &"�"$�!����#�$%�< (�*=�!�"+, �!��!$�+-
!"$�/ (���%�$!"*" "%�$��!�) ��(��"+ (;��)) ("%�`�����. 

� ��`��/���� (�"+���!!"*" �$$���"+�!�) ,��" ("%�`�!", #�" %���%"+��=�!-
!�) (���",��,"�%� ��$��!�� ?�� $��=����"+��� �"$� (",�*�, �+���#�!�� #�$-
�� )��$"+, $�"�"!"+ � $�==��!"� (�"E��� ��$�/�+, !" ("��+�)�� �"$� %"�!��. 
�"�����!�� +$�< *��(( &"�"$�!����#�$%�< (�*=�!�"+ �+���#�+��"$/; �!��!-
$�+!"$�/ ;�� + ��$�/)<, $��,�)< � %"�!)< $!�����$/. >�"���!"� `�$"��!�� 
("��+�)�" �"$� "$�+�< "�*�!"+, $�==��!�) (�"E��/ ��$�/�+ � %"��#�$�+" $�"-
�"!"+ $!�����$/. �"�����!�� (�*=�!�"+ �=�!/B��"$/; �!��!$�+!"$�/ ;�� 
+ ��$�/)< � %"�!)< �+���#�+���$/ + ("��"��-�+� ��`�. 	���%"+��=�!!�) ",��-
,"�%� ��$��!�� ?�� `!�#����/!" $!����� "���'����/!"� +��)!�� `�$"��!�) !� 
�"$�"+�� ("%�`�����. �!��!$�+!"$�/ ;�� +" +$�< #�$�)< ��$��!�) $!�����$/, 
#�" $+������/$�+��� " ("��+��!�� ��`+���) "%�$�����/!"*" $���$$�. 

� ��!!"� ��,"�� !�=� ,��" +(��+�� ("%�`�!", #�" %���%"+��=�!!�) (��-
�",��,"�%� ��$��!�� %���"&��) q(�,��$$�!"���"= (��+"���� % $("$",!"-
$�� ��$��!�� "�+�#��/ !� «"�$�"#�!!��» $"��+"� $���$$ $!���!��= ;�� 
� ("+�B�!��= $"���$�"�#�+"$��. 

��,"�� ("������!� *��!�"= �AA� } 17-54-61016.

���#!�� ��%"+"������ — #�.-%"��. ��� �.:�. 	�`!�'"+, 
%�!�. ,�"�. !��%, �"'�!� �.:�. �&�="+�
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�	 58.009

��'����$�)��'�� ���&'�&�� 2���* 82�$������� 
��������!��#� ��'���� H�%�����'�#� '���

�.:�. ���&"�"=��+�
��<""%��!$%�� *"$����$�+�!!�� �!�+��$����, *. >�,��"+$%

G��/ !�B�� ��,"�� — +�)+��/ +��"+"� $"$��+ q&�=��"��"+; (�"�!���-
`��"+��/ $""�!"B�!�� ��%$"!"=�#�$%�< *��(( ��`��#!"*" ��!*� ��) +�)$-
!�!�) �"�� q&�=��"��"+ + $�"��!�� ��$�����/!"*" ("%�"+� !� ������"��� 
>�,��"+$%"*" %��). 

�������� ��) �$$���"+�!�) $",��! !�=� + (���"� $ 2012 (" 2016 **. ��%-
$"!"=�#�$%�) (��!�����!"$�/ +��"+ "(������!� (" «�"$���$��= ��$��!�-
)= $"+��$%"*" ��/!�*" �"$�"%�», 1985–2006 **. (�. 1–9). �!!"���"+�!!�� 
$(�$"% +%�j#��� 90 +��"+, "�!"$)E�<$) % 47 �"��= � 28 $�=��$�+�=.

��,�j����$) (��",����!�� (���$��+������ %��$$� �+��"�/!�< !�� 
%��$$"= "�!"�"�/!�<. � $�=��$�+�!!"= $(�%��� )+!" +����)j�$) (��+�� 
��� $�=��$�+� — �j��%"+��, &���%"+�� � $(����+�� (39 +��"+ (43,4:%)). 
������jE�� ("�"��!�� $�=��$�+� �j��%"+�� ",�)$!)��$) ,�"�"*�#�-
$%�=� "$",�!!"$�)=� =!"*�< (���$��+������ q�"*" $�=��$�+�, %�% ��!!�� 
'+���!�� «�`-("� $!�*�». ��$"%�� ("`�'�� $�=��$�+ &���%"+�� � $(����-
+�� ",�$(�#�+�j�$) q%"�"*�#�$%�=� "$",�!!"$�)=� +��"+. �"�/B�!$�+" 
(���$��+������ q��< $�=��$�+ (���=�E�$�+�!!" +��*"�j,�+�� ��$!�� 
��$��!�). ;���$��+����� $�=��$�+� �j��%"+�� <���%���!� ��) ,"����/-
!�< &�"�, � $�=��$�+� �����!�� (= $(����+��) � &���%"+�� — (��,"��-
��/!"� (!�="���/!"�) &�"��. ��%�= ",��`"=, &�"�� q&�=��"��"+ !�B�*" 
%��) (���$��+��!� + "$!"+!"= ��$!�=� +���=� � �=��� ,"��"!�="���/!�� 
<���%���. ?�" $"*��$���$) $ ��$("�"��!��= ������"��� >�,��"+$%"*" %��) 
!� $��%� �+�< &�"��$��#�$%�< ",��$��� — �"����/!"� � �"$�"#!"�`���-
$%"� — � �+�< (���"�!�< `"! — <+"�!�< � ��$�+�!!�< ��$"+. 

� �"�"+"= $(�%��� (��+�� ��$)�/ ("`�'�� `�!�=�j� (" =��� �,�+�!�) 
+��"+"� !�$�E�!!"$�� �"��: &���%� — "$"%� — �j��% — <"<���%� — $�-
��`�!"#!�% — %�(�!� — $����#!�% — ="�"#�� — %����!�'� — (�"$����. 
�$���/!�� �"�� ,"��� ��� =�!�� ��+!"`!�#!� (" #�$�� +��"+. � +���E�< 
�"��< (��",����j� =�`"&��� � =�`"%$��"&��� (�"� (�"$����). ?�" ("`+"-
�)�� <���%����`"+��/ &�"�� q&�=��"��"+ ��$�����/!"*" ("%�"+� >�,��"+-
$%"*" %��) %�% =�`"&��/!�j.

���#!�� ��%"+"�����/ — �-� ,�"�. !��%, �"'�!� .:~. G���!"+� 
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�	 591.5:599.4(571.56-191.2)


��*� ����*� �� )����$ ���$���$ 
��� ��'����*� ����� 2���* ��*$�

.:�. ��$��/�+�, �.:�. ��"�+�
�"+"$�,��$%�� *"$����$�+�!!�� �!�+��$����, 

G�!����/!�� $�,��$%�� ,"��!�#�$%�� $�� �� ��� 

A�"�� ("��"$��"+� 	��= (���$��+�)�� $","� !��#!�� �!����$ ��) �`-
�#�!�) + $+)`� $" $(�'�&�#�$%�=� �$�"+�)=� (�"�`��$��!�) ��$��!��, %"-
�"��� ",�$�"+��!� (���"�!"-%��=���#�$%�=� <���%����$��%�=� ��!!"*" 
("��"$��"+�. �) ("������!�) �%����/!"$�� ��!!�< $�$��=���%� � ��$-
B���!�) $+���!�� " ("(��)'�)<, (�"�`��$��jE�< + ��!!"� =�$�!"$��, !�-
",<"��=� '��"��%$"!"=�#�$%�� �$$���"+�!�), "�!�= =��"�"= �` %"�"��< 
)+�)��$) ("�$#�� #�$�� <�"="$"=.

�������� ,�� $",��! + q%$(���'�� + 	��=� (*��,��!�� ",��`'� <��-
!)�$) + &"!��< G��� �� ��� (NS)) $"����!�%�=� G��� �� ��� + "%�),�� 
2016 *"��. C���= + ��,"���"�!�< �$�"+�)< ,�� ("$�)!, +$<"�� ,��� `�&�%-
$��"+�!� + %"�<�'�!�. �) ("$����jE�*" <��!�!�) =������� ,�� (���=�-
E�! + (�",��%� $ 70:% $(���"=. ���� !�=� ,��� (��*"�"+��!� ��+��!!�� 
(��(����� ��) ("�$#��� #�$�� <�"="$"= #�����< +��"+ ()�� ("(��)'��.

�) �$$���"+�!�) � &"�"*��&��"+�!�) (��(����"+ �$("�/`"+��$) %"=-
(��%$ ��) ++"�� � �!���`� �`",����!�� &��=� Carl Zeiss MicroImaging 
GmbH, +%�j#�jE�� $+��"+"� =�%�"$%"( Axioskop-40, +���"%�=��� 
AxioCam MRc5 � ="�&"=����#�$%"� (�"*��==!"� ",�$(�#�!�� AxioVision 
4.6 + '�!��� %"���%��+!"*" ("�/`"+�!�) G��� �� ���.

�$�*" !�=� ,��" �`*"�"+��!" � ��$$="���!" ,"��� 183 (��(�����, � 20 
�` %"�"��< ����"$/ ("�$#����/ <�"="$"=� ��) #�����< +��"+ #�����< ("-
(��)'��.

� ��`��/���� �$$���"+�!�) #�$�" <�"="$"= ��) %���"*" �` �$$�����-
=�< +��"+ $"$��+��" 2n:=:15 ��) Chondrilla juncea L., 2n:=:18 ��) Pyrethrum 
parthenofolium Willd, 13 ��) Dianthus armeria L. ( ���,���$) n:=:15; 2n:=:30), 
2n:=:18 � 3n:=:27 ��) Tripleurospermum perforatum (Mérat) M. Laínz.

���#!�� ��%"+"�����/ — �.:�. 	"�"�j%
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�	 3176

='���#�� ��%���'�� �$$������ ��$�"���� (Cardioceratidae)

.:�. ��!"*���"+
�"+"$�,��$%�� *"$����$�+�!!�� �!�+��$����

G��� �$$���"+�!�) — �`�#�!�� q%"�"*�#�$%"*", ��%$"!"=�#�$%"*" ��`-
!"",��`�) � +"`��$�!"� �`=�!#�+"$�� %���"+��$%�< �=="!��"+ $�=��$�+� 
Cardioceratidae, ",!�����!!�< !� $�+��� ��,���. �(������!�� `!�#�="$�� 
(�")+��!�� ("�"+"*" ��="�&�`=� � (��������`=� + �!���`� $��"�!�) �< 
��%"+�!.

	"���%'�) 	����"'������ ,��� $",��!� + ���"!� �!�,��$%"� *�,�, 
(��$(�,��%� ��<�, �%���)). ��������, !����!!�� + =�$��< �$��$�+�!!"*" 
+�<"�� %���"+��$%"*" )��$�, $"������ > 50 q%`�=(�)�"+. ��"�!"$�/ "(��-
����!�) $�$��=���#�$%"*" ("�"��!�) ",�$��+��+���$) +�$"%"� +"`��$�-
!"� �`=�!#�+"$�/j, ����!"� �"$��(!"$�/j � �!"*�� !�`%"� $"<��!!"$�/j 
�$$�����="*" =��������. ;" q�"� �� (��#�!� !� +$�*�� +"`="�!" $�����/ 
%"��#�$�+�!!�j +�,"�%� ��) (�"+��%� ��< ��� �!�< (���("�"��!��, ("-
q�"=� �$$���"+�!�� $�,��$%�< �=="!��"+ �=��� (��$(�%��+� ��`+���) 
+ ,���E�=. �$!"+!�=� ��%$"!"=�#�$%�=� (��`!�%�=� )+�)j�$): �"(�$�-
!�) ��!�), ���=��� �=,���%��/!"� +"�"!%�, %"q&&�'��!� +��+��!�) ��,��, 
��`=�� ��%"+�!� � (�. ��= ����"$/ +�)$!��/ �", #�" ��%"+�!� �=="!�-
�"+, !����!!�� !� $�+��� ��,���, `!�#����/!" "���#�j�$) "� �$%"(��=�< 
$ �"$�"#!"-�+�"(��$%"� (���&"�=�. 

� ��`��/���� �$$���"+�!�) ,��" �$��!"+��!", #�" + "�!"= � �"= �� +��-
=�!!"= )��$�, "�!"+��=�!!" +$���#�j�$) %��(!�� ��%"+�!� ( > 100 ==) 
� =��%��, ,"��� (�"$%�� ( < 40 ==). ?�" ="��� ,��/ +�`+�!" )+��!��= 
("�"+"*" ��="�&�`=�, %"�"�"� !�,�j����$) � � $"+��=�!!�< *"�"+"!"-
*�< (��*"!�+��) ��� �� (�"$�" "�!"� �` &"�= (�")+��!�) ("��="�&�`=�. 
�) �"*" #�",� $��"��/ (���("�"��!�) ", �`=�!#�+"$��, !�",<"��=" "(��-
�����/ "%"!#�!�� �"$�� � &�!��/!�� ��`=��� ��%"+�!�. �!���`���) ��!-
!��, =� (��B�� % ��%"=� +�+"��, #�" *��+�!$�+�jE�) �"�/ + �`=�!#�+"$�� 
(��!������� ("��="�&�`=�. �) 	����"'������ !�=� ,�� "(������! <�-
��%��� q�"� �`=�!#�+"$�� !�("$���$�+�!!" + %��"+��$%"= (���"�� � "(�-
$�!� q+"�j'�"!!�� �`=�!�!�) + &"�=�, $%��/(���� ��%"+�!� � + ��$�!%� 
�"(�$�!"� ��!��. 

���#!�� ��%"+"�����/ — %�!�. ,�"�. !��% �.:�. ������!�
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�	 581.55

����#���*� ���� �������*� �������"

�.:�. �"�"��
�"+"$�,��$%�� *"$����$�+�!!�� �!�+��$����

A��"'�!"` �=��� `�%"!"=��!"� $��"�!��. �! $���%�����"+�! + (�"-
$���!$�+� (" +����%��� � *"��`"!����. � ��!!"� ��,"�� ��$$=����+���$) 
*"��`"!���/!"� $��"�!�� &��"'�!"`� � �`�#���$), %�%�= ",��`"= $�E�$�+"-
+�!�� %�%"*"-�" %��(!"*" �"=�!�!�� + �� ��� �!�j q%"$�$��=� !���B��� 
��� $���%�������� $"",E�$�+". 

G��/j ��!!"� !��#!"� ��,"�� ,��" �`�#�!�� +��)!�) ��`!�< ("�"� 
����+/�+ !� "%����jE�� ���+)!�$��� ("%�"+, +�)$!�!�� (��#�! (�"!�%-
!"+�!�) ��� !�(�"!�'��="$�� ��) "����/!�< +��"+ ��$��!�� &��"*�!!�< 
("��� ��`!�< ����+/�+. 

�,"� ��$�����/!�< =�������"+ (�"�`+"���$) + 	���)B"+$%"= ,"-
��-,��$!�#!�%� + 15 %= % j*� "� *. 	"��+�!/; + $"$!"+"-,���`"+"-"��)%"+�< 
��$�< + 6 %= % j*� "� �. ���=�$��"+" � + "%��$�!"$�)< �%���=*"�"�%�.

� <"�� �$$���"+�!�) ,��" +�)$!�!" $����jE��. 1. ���,"�/B�� %"��#�-
$�+" +��"+ ",!�����!" + '�!�%���< $"$!�. 2. 	"q&&�'��!� D�%%��� ("%�-
`��, #�" +" +$�< ���< �"#%�< !��,"�/B�= $<"�$�+"= ",������ (��$�+"�/!�� 
%��*� ,���`� � $"$!�, � !��=�!/B�� %"q&&�'��!�� =���� $"$!"� � %"!-
��"��= "%�`���$/ + 	���)B"+$%"= ,"��-,��$!�#!�%�. 3. �`�#�!�� $�$��-
=���#�$%"*" $"$��+� ("%�`��" (��",����!�� ��$��!�� �` �+�< $�=��$�+ — 
Fabaceae � Rosaceae. 4. �`�#�!�� q%"�"*�#�$%�< *��(( ("%�`��", #�" +" +$�< 
+����!��< (��",������ =�`"&���, !��,"��� B��"%�� $(�%�� "%�`��$) +"-
%��* $"$!�, !����� #�= � ,���`�.

���� +�)+��!� +���, �)*"��jE�� �"�/%" % ,���`�=: Platanthera bifolia, 
Lathyrus vernus, Rubus saxatilis, Fragaria viridis, Vicia cracca, Medicago falcata, 
Solidago virgaurea, Carum carvi, Calamagrostis purpurea, Trifolium hybridum; 
� +���, �)*"��jE�� �"�/%" % $"$!�=: Stellaria graminea, Viola hirta, Fragaria 
vesca, Dactylis glomerata, Lathyrus gmelinii, Lathyrus pisiformis, Vaccinium 
myrtillus, Populus tremula, Sorbus sibirica, Galium verum.

���#!�� ��%"+"�����/ — �.:�. ;B�!�'�!�
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�	 57

0��������!�*" ������ ���%����� ��������!��#� �������>����� 
��� ��"�������(�� ��2���*� ��������

�.:�. ���,!�+
��,��$%�� *"$����$�+�!!�� �!�+��$���� 

!��%� � ��<!"�"*�� �=. �%��. �.:A. ��B��!�+� 

� ("$���!�� *"�� +$� ,"�/B�j �%����/!"$�/ (��",����j� (�",��=� 
q%"�"*��, +�`+�!!�� !���$��jE�� ��<!"*�!!"� !�*��`%"�. ��!�= �` $�=�< 
+�$"=�< &�%�"�"+, "%�`�+�jE�< !�*���+!"� +��)!�� !� "%����jE�j $��-
��, )+�)��$) �",�#� �*��+"�"�"�"+, � ��%�� ���#%� + ��`��/���� q%$(�����-
'�� � ���!$("����"+%� !�&��. 

� !�$�")E�� +��=) (��=�!)�=�� =�<�!�#�$%��, <�=�#�$%�� � &�`�-
%"-<�=�#�$%�� =��"�� ,"�/,� $ !�&�)!�=� `�*�)`!�!�)=� !� "�+�#�j� 
���,"+�!�)= !��"(�E�!�) !�!�$�!�) �"("�!����/!"*" +���� (�� "#�$�%� 
������"���. ;"q�"=� ��`��,"�%� q&&�%��+!�< � ,"��� ,�`"(�$!�< =��"�"+ 
,"�/,� $ !�&�)!�=� �"`��+�=� )+�)��$) �%����/!"� `���#��. 

�$!"+!�) '��/ !�$�")E�� ��,"�� — $��+!����/!�� �!���` $"�,�!�"+ 
��$�����/!"*" (�"�$<"���!�) ��) !�������`�'�� !�&�)!�< ��`��+"+. 

� ��,"�� (�"+"���$) $��+!����/!�� �!���` $"�,�!�"+ ��$�����/!"*" 
$��/), �$("�/`��=�< ��) !�������`�'�� !�&�)!�< ��`��+"+ $ �$("�/`"+�-
!��= �,"��*�!!�< !�&��"%�$�)jE�< =�%�""�*�!�`="+. � ��,"���"�!�< 
�$�"+�)< �$��!�+��+��� =�%$�=��/!�j !�&���=%"$�/ $"�,�!�� + `�+�$�="-
$�� "� $"�,'�"!!"� �=%"$��. ��$$=����+���$/ $����jE�� +��� ��$�����/-
!"*" $��/): ���+�$!�� "(��%�, "(�+B�) ��$�+�, "�<"�� (�����,"�%� ���+, 
��$"+�) B���<�, <�"(%"+�� "�<"��, ��`*� ("�$"�!�#!�%�, =�%�������, %�%�-
��`!�� ("#��%�. � %�#�$�+� !�&��"%�$�)jE�< "�*�!�`="+ �$("�/`"+���$/ 
B��==� �"�� Pseudomonas, Bacillus, Enterobacter, � ��%�� �$$���"+���$/ 
$=�$/, $"$�")E�) �` ,�%�����, ��"���� � *��,"+. ��`��/���� q%$(���=�!�� 
("%�`���, #�" $���� �$$���"+�!!�< $"�,�!�"+ ��$�����/!"*" (�"�$<"���-
!�) !����#B�� ("%�`����� $"�,'�"!!"� !�&��=%"$�� ("%�`��" �$("�/`"+�-
!�� =�%������� + $"+"%�(!"$�� $" $=�$/j �,"��*�!!�< =�%�""�*�!�`="+, 
��"���� � *��,"+. �!!�) $=�$/ $("$",!� $"�,��"+��/ "� 50 �" 70 * !�&�� 
!� 1 * $"�,�!��. ;�� $"�,��"+�!�� !�&�� (�"'�$$ "%�$��!�) (�"<"��� `!�-
#����/!" ,�$����, ("$%"�/%� (�� $"�����!�� !�&�� 10–15:% +$) "!� (��%-
��#�$%� !�<"���$) + $"�,�!��, � "�$��$�+�� (��!%� !� ("+��<!"$�� $���� 
$!����� ��&�'�� %�$�"�"�� � �+���#�+��� q&&�%��+!"$�/ =�%�",!"*" +"`-
���$�+�) !� �*��+"�"�"�� !�&��.

���#!�� ��%"+"�����/ — �-� ��<!. !��% �.:�. �)`�!"+� 
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�	 599.742.42

� 8'���#�� � $��2���#�� '����'� � E'&���

�.:�. �*�$"+, �.:�. �$��!"+, �.:�. �$�("+�
��+��"-�"$�"#!�� &������/!�� �!�+��$���� 

�=. �.:	. �=="$"+�, *. �%��$%, 
�%��$%�) *"$����$�+�!!�) $��/$%"<"`)�$�+�!!�) �%���=�), *. �%��$%

	"�"!"% + �%���� !�$��)�� ,�$$��! ���j), ��!"-���j�$%"� � ��-
!"-�=*�!�%"� =������#/) � ,�$$��!� ��% ����!� � ���%=�. ;" "(�!%� 
�(����=�!�� "<"�!�#/�*" <"`)�$�+� PC (�) $"+��=�!!�) ("(��)'�) +��� 
!�$#���+��� "%"�" 7,1 ��$. "$",��.

�) <���%����$��%� %"�"!%� + �%���� !�=� �$$���"+�!� 61 ��B%� %"-
�"!%�, ("��#�!!�� "� "<"�!�%"+. ;�"�!���`��"+�!� "<"�!�#/�-(�"=�$�"-
+�) $����$��%� `� 1837–1859 **. � 1941–2013 **.

� �%���� ��$(�"$���!�! !"=�!��/!�� ("�+�� — �. s. sibiricus. � ��`-
=���< ���� ��`!"+"`��$�!�< $�='"+ %"�"!%"+ "�=�#���$/ $�E�$�+�!!�� 
��`��#�). �"�"�!)% $�='"+ =��/#�, #�= +`�"$��� (" =�$$� (381,3 ± 30,1 * � 
487,1 ± 23 * $""�+��$�+�!!") � (" ���!� ���� (333,6 ± 19,3 == � 357,8 ± 
5,1 == $""�+��$�+�!!"). � $�="% �!��"*�#!"� ��!��!'�� + ��`=���< (�"$��-
���/ !� ����"$/. � $�='"+ "�=�#��"$/ �+���#�!�� ��`=��"+ #���(� $ �+���-
#�!��= +"`��$��.

� #�$�� $�*"���%"+ $�=%� `!�#����/!" (��",������ !�� $�='�=�, $���� 
+`�"$��< "$",�� $�='"+ ,��" `!�#����/!" ,"�/B�. �""�!"B�!�� ="�"�-
!)%� � +`�"$��< ,��" 1:1. "�) `+��/%"+ !� +�"�"= *"�� ��`!� $"$��+�)�� 
34,2:%. ;"$����jE�� +"`��$�!�� *��((� 2+ � 3+ ��� ,��� (���$��+��!� 
(" 7,9:% $""�+��$�+�!!". C+��/%� + +"`��$�� #�����< ��� � $���B� + (�",�< 
!� "�=�#���$/.

� !�#��� XIX +�%� ",��=� �",�#� %"�"!%� ,��� !� +���%� � ���%" (��-
+�B��� 5000 q%`. � (�"B�"= $�"����� ��"+�!/ `�*"�"+"% B%��"% +��� �"-
$��*�� 28490–31566 q%`. (1953–1954 **.). ;��#�= (�% �",�#� +��� (��B��$) 
!� (���"� ��(��$$�� #�$��!!"$�� $","�). � !�$�")E�� +��=) �`-`� !�`%�< 
`�%�("#!�< '�! �",�#� %"�"!%�, %�% (��+��", !"$�� $��#��!�� <���%���. 
� 2008–2010 **. B%��%� q�"*" `+��/%� + �%���� + $���!�= `�%�(���$/ (" 
63,3 ��,�) `� 1 q%`. � "����/!�� *"�� B%��%� %"�"!%� +�$��+�)j�$) !� (�"-
���� !� �����!��"�!"= ��!%�-;����,��*$%"= ��%'�"!�. ��"�="$�/ q�"� 
(�B!�!� !�+�$"%� � $"$��+�)�� 6,75–11,0 �"����"+ ��� `� B%��%�, "�!�-
%" ",�#!" "!� "$��j�$) !� (�"��!!�=�.

���#!�� ��%"+"�����/ — %�!�. ,�"�. !��% �.:�. C�<��"+ 
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 �	 574.583 (571.122)

��������'��� ����� +���"�-B�� (=�=+ �#��, H�	-�#��)

�.:�. �*"�"+�
���!�+���"+$%�� *"$����$�+�!!�� �!�+��$����

;��+���!� ��`��/���� �$$���"+�!�) &��"(��!%�"!� "`��� ;"$��!-�"�: 
��`!"",��`��, #�$��!!"$�/, q%"�"*"-*�"*��&�#�$%�� � $�(�",�"�"*�#�$%�� 
("%�`�����, ("��#�!!�� + (���"� "�%���"� +"�� 2015–2016 **. ��`��/���� 
�$$���"+�!�� +!�$�!� + %���$��"+�� $(�$%� ��`��!"-q�!"*��&�#�$%"*" 
� q%"�"*�#�$%"*" (��%� ~*�� (�?�?; ~*��).

�,"� =��������, �< ("�*"�"+%�, ",��,"�%� � ",$����!�� (�"+���!� (��-
!)��=� + ��/*"�"*�� =��"��=�, $(�$"#!�� $"$��+ '��!"(�"%���"� � +"�"-
�"$��� (��+���! + $""�+��$�+�� $ !"=�!%�����!�=� �`=�!�!�)=� �!&"�-
=�'�"!!"*" ��$��$� «Algae Base» 2017 *. 

� (���"� �$$���"+�!�� 2015 *. � 2016 *. ��=(������� +"�� + "`��� !�<"-
����$/ $""�+��$�+�!!" + (������< (�j$ 14–18:°�, (�"`��#!"$�/ (" ��$%� 
��%� — 76–89 $=, �� + ���(�`"!� 4,5–5,5.

��)+��!" 67 +��"+�< � +!����+��"+�< ��%$"!"+ (����� ++�) +"�"�"$-
��� � '��!"(�"%���"�, +<"�)E�< + $"$��+ 41 �"��, 31 $�=��$�+�, 12 %��$$"+ 
� 6 "����"+. 	 !��,"��� %��(!�= "�!�$�!� Bacillariophyta � Chlorophyta, 
+ $"$��+ %"�"��< +<"�)� (" 26 ++�, + $�==� �< �"�) $"$��+�)�� 77,6:%. 
� ",E�= $(�$%� G��!"(�"%���"�� (���$��+��!� 6 ++�, Euglenophyta — 4, 
Chrysophyta — 3, Xanthophyta — 2. 

;" ��`!"",��`�j +����)��$) 2 $�=��$�+� Eunotiaceae (10 ++�), 
Desmisiaceae (8) � 4 �"�� Eunotia, Frustulia, Monoraphidium � Staurastrum ((" 
4 ++�), #�" + "$!"+� ",�)$!)��$) ("�%�$��!��= $���� ",���!�) +"�"�"$-
���. ��$"%�) %"!'�!���'�) +"�"�"$��� %��$$"+ Bacillariophyceae (25 ++�), 
Chlorophyceae (10) � Gonygatophyceae (9 ++�), � ��%�� ,"�/B"� #�$�" =��"-
+��"+�< $�=��$�+ (25) � �"�"+ (38) <���%����`��� +"�"�= %�% !� �$�"�#�-
+�j q%"$�$��=� $ !�`%"� !�$�E�!!"$�/j +��"+.

���,"�/B�) +$���#��="$�/ "�=�#�!� � =��%"%���"#!�< +"�"�"$���, 
+ �"= #�$�� Oocystis marssonii Lemmermann, O. rhomboidea Fott, Mallomonas 
denticulate P.A.Siver, Tabellaria 0occulosa (Roth) Kütz.. � 2016 *. q�"� $(�$"% 
("("�!�! Asterionella formosa Hassall.

;�� q%"�"*"-*�"*��&�#�$%"= �!���`� ",!�����!" (��",����!�� =�-
�"�`�#�!!�< +"�"�"$���, (��",����j� %"$="("����, �!��&&���!�!�� 
(��!%����. ;"%�`����)=� $�(�",!"$�� +"�� )+�)j�$) 39 +��"+, #�" $"$��+-
�)�� 46:% "� ",E�*" #�$��. ;" $�(�",�"�"*�#�$%"� "'�!%� �$$�����="� 
"`��" +<"��� + ,���=�`"$�(�",!�j `"!� (51:% "� $(�$%� +�)+��!!�< ++�). 

���#!�� ��%"+"�����/ — %�!�. ,�"�. !��%, �"'�!� �.:�. �%"�","*��"+�
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�	 574.472

��&�����)��'�� ������%����� � 8'���#�� ��>���*� )����" 
� %������� ��)�*� ����� ����������#� +���%!� 

�.:�. ��="�"+
�"+"$�,��$%�� *"$����$�+�!!�� �!�+��$����

����� (���$��+������ ("#+�!!"� &��!� �"���+�� #��+� `�!�=�j� "$"-
,"� =�$�". �!� )+�)j�$) "$!"+!�=� ",��`"+����)=� *�=�$� — `�*����+�) 
"�=��B�j ��$�����/!"$�/ � (���=�B�+�) �� + %�B�#!�%� $ =�!����/!�=� 
%"=("!�!��=� ("#+�, #��+� +����)j� %"(�"����, ",�$(�#�+�jE�� (���-
!�� ��$��!��. >"�� �"���+�< #��+�� +��!� ��) !�",<"��="*" �+���!�!�) 
� �q��'�� ("#+�. G��/j ��!!"� ��,"�� )+�)��$) $��+!�!�� &��!�$��#�$%"-
*" ��`!"",��`�), ",���) � $"$��+� ��`!�!!�< &"�= �"���+�< #��+�� + ,�"-
�"(�< ��#!�< �"��! ��$"$��(!"*" ;��",/) ("%��$�!"$�� *. �"+"$�,��$%).

�$!"+!"� =��"� �#��� — ("$�"�!�) +�%"(%� � ��`,"� ("#+�, �"("�!�!-
!�) +�*"!%"� 0,25:% �-�"= &"�=��/��*���. C� ("��+"� $�`"! 2017 *. �$$��-
�"+�!� (�"&���, (���$�%�jE�� $%�"!� + �"��!�< ��% ����B�<�, 	����<�, 
2-) ��/'"+%�, ����, �"`���<� � �!). � �"��!� �!� $,"� (�"+"���$) ������ 
(�+� ��`� — + �+*�$��, "��! — + $�!�),��) ��) !�,�j��!�� `� $�`"!!"� ��-
!�=�%"�. ?�� �"��!� (" ��%"� �� $<�=� ",$���"+���$/ � + 2016 *. �`�#�!!�� 
(�"&��� ��`��#�j�$) (" ��(�= ("#+ � ��$�����/!"=� ("%�"+�. �� %���"= 
(�"&��� �#��� (+ #�����< ("+�"�!"$�)<) (�"+"����$/ + ���< &�'�)<. 

���,"��� B��"%" ��$(�"$���!�!� (���$��+����� �"�"+ Dendrobaena, 
Octolasion, Aporrectodea, Lumbricus. ���� +$���#���$) �"� Eisenia � $�=��-
$�+" Enchytraeidae. ���+!�= �"=�!�!�"= ("#�� !� +$�< �#�$�%�< )+�)��$) 
Octolasion lacteum. �� 2-� ��/'"+%� �"=�!����� Aporrectodae caliginosa 
caliginosa, � !� 	����<� ��%�� #�$�" +$���#���$) Eisenia nordenskioldi 
pallida. ��*�� +��� (���$��+��!� (��=��!" + "��!�%"+�< $""�!"B�!�)< 
+" +$�< �"��!�<. ���,"�/B�� +��"+"� ��`!"",��`�� +�)+��!" + �"��!� ��-
��B�<� (�!��%$ ��!!"!� — 2,19), !��=�!/B�� — + �"��!� 	����<�. �) 
�!� (�"+���! �!���` $�`"!!"� ��!�=�%� #�$��!!"$�� #��+��. �!� $+���-
!�) " +"`��$�!"� $���%���� ("(��)'�� #��+�� + %���"� �"��!�. ��)+��!� 
(���("��*��=�) +`��="$+)`/ "����/!�< +��"+ �"���+�< #��+�� $ ��("= ("-
#+� � ���*�=� q%"�"*�#�$%�=� &�%�"��=�.

���#!�� ��%"+"������ — �-� ,�"�. !��%, (�"&. �.:�. ���*��+, 
�.:�. �"�"�'"+
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�	 581.93

��������������� 82����$����)�*� �������" ��$�"���� 
Asteraceae Dumort � <����)��$ ����������

�.:~. �+�E�!%"
�"+"$�,��$%�� *"$����$�+�!!�� �!�+��$����

�"(�"$ " %"=(��%$!"= �`�#�!�� q&��!"=�$��#!�< ��%��$�+�!!�< ��$-
��!�� � �!��!$�&�%�'�) $��/�+"� ,�`� ��) =���'�!$%"� (�"=�B��!!"$�� 
(��",������ "$","� `!�#�!�� + !�B� �!�. �$$���"+�!�� +��"+"*" $"$��+� 
� =�$�� ",���!�� ��"=���#�$%�< ��%"��$��E�< %��/��� )+�)��$) "$��"� 
!�",<"��="$�/j ��) $"+��=�!!"� &��=�%"�"*��.

�$",�� �!����$ +�`�+��� B��"%" (���$��+��!!"� � q+"�j'�"!!" (�"-
�+�!��"�, !" =��"�$$���"+�!!"� + ,"*��"� *����"*�!!"� &�"�� 	�`�<$��!� 
$�=��$�+" Asteraceae Dumort. �,����) ",B��!�= �����"= � �)�"= �!��-
$�(��#�$%�< $+"�$�+, $�=��$�+" �=��� ,"�/B�� (��$(�%��+� =!"*""���$-
��+"*" (��%��#�$%"*" �$("�/`"+�!�).

�,��%��=� �`�#�!�) )+���$/ q&��!"=�$��#!�� ��$��!�) $�=��$�+� 
Asteraceae Dumort �` (���"�!�< q%"$�$��=. ��,"�� +�("�!�!� !� "$!"+� 
q%$(���'�"!!�< �$$���"+�!�� ��$�����/!"$�� ~�!"-�����$%�< <��,�"+ 
����! � ����=$�%��, <��,�� ��$�+)*� C�(��!"*" (���!"*") ����), 	��,�!-
$%"*" <��,��, *"�!"� $�$��=� ����-���,�*���� � #�$��#!" C��$�!$%"� %"�-
�"+�!� �"$�"#!"-	�`�<$��!$%"� ",��$�� (�	�).

� ��`��/���� �$$���"+�!�) &�"�� �"$�"#!"*" 	�`�<$��!� ,��" �$��!"+-
��!" ��$(�"$���!�!�� 52 +��"+ q&��!"=�$��#!�< ��$��!��, (��!������-
E�< % $�=��$�+� Asteraceae Dumort; +�����!" 10 �"�"+, �` %"�"��< !��-
,"�/B�= %"��#�$�+"= +��"+ <���%����`�j�$) �"� Artemisia — 34 +���, �"� 
Tanacetum — 4 +���, �"� Achillea — 3 +��� � �"� Inula — 3 +���.

�$��!"+��!", #�" �"� Artemisia �=��� !��,"�/B�� +��"+"� ��$(�"$���-
!�!�� + ����-���,�*���� — 28 +��"+, + C��$�!$%"� %"��"+�!� — 18 +��"+ 
� + ~�!"= ����� — 15 +��"+; �"� Tanacetum: ����-���,�*���� — 4 +���, 
C��$�!$%�) %"��"+�!� � ~�!�� ����� — (" 3 +���; �"� Achillea: ~�!�� 
� C�(��!�� ����� — (" 3 +���, 	��,�!$%�� ����� — 2 +���; �"� Inula: 
~�!�� � 	��,�!$%�� ����� — (" 3 +���, C�(��!�� ����� � ����-���,�-
*���� — (" 2 +���.

;"��#�!!�� ��!!�� $+������/$�+�j� " !���+!"=��!"= ��$(�"$���-
!�!�� q&��!"=�$��#!�< �"�"+ � +��"+ ��$��!�� $�=��$�+� Asteraceae 
Dumort, #�" ="��� ,��/ ",�$�"+��!" &�`�%"-*�"*��&�#�$%�=� "$",�!!"-
$�)=� =�$�!"$�� �	�.

   ���#!�� ��%"+"�����/ — �-� ,�"�. !��%, (�"&. �.:�. ���`�*����+�
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�	 574.472

0������� ����$�'� � ������ ��������� �����%�����*� ����'�$*� 
� %������� �����* $���" ��'�.

.:�. �+%�!�
�"+"$�,��$%�� *"$����$�+�!!�� �!�+��$����

��+!"+�$�� q%"$�$��=� `�+�$�� "� +��"+"*" ��`!"",��`�) ��$��!�� 
� ��+"�!�<, ("q�"=� +��!" +�)+��/ ,"��� ("�!�� !�,"� �� ",��������. 
�=���$) =!"*" ��,"� (" �`�#�!�j q!�"="%"=(��%$"+ ��`��#!�< '�!"`"+, 
(	"!�+� �.:�., 2010; ���/!"+� �., 2016). � q��< �$$���"+�!�)< +�)+��!� 
�"=�!�!�!�� +���, $����!� $��+!����/!�� �!���`� ,�"�"("+. 

 � (���$��+��!!"� ��,"�� (�"�!���`��"+�! =�������, $",��!!�� 
$ �#�$�%� �"��!� �. C��)!%� (�"+��$%�� �-! *. �"+"$�,��$%�). ���" +�-
����!" #����� ,�"�"(� +��<!�� #�$�� �"��!� ��%�: +��<!)) �"#%�, $%�"!, 
�����$�, +��<!)) ("�=�. �����!" #����� ("+�"�!"$�� $ (�"=����%"= + �+� 
!����� =���� �%"$�=�. �,E�� #�$�" $",��!!�< ,�$("`+"!"#!�< $"$��+��" 
8597 "$",��, (��!������E�< 91 $�=��$�+� �` 12 "��)�"+ !�$�%"=�< � %�. 
Gastropoda. 

��%$�=��/!"� ��%$"!"=�#�$%"� ��`!"",��`�� $���� ��!!�< ,�"�"("+ 
+�)+��!" !� �����$�. �,!�����!", #�" #�$��!!"$�/ <"��",�"!�"+ !��-
+�$B�) + $�����!� ���!�*" $�`"!�. � (��+�< �+�< �#���< +" +$�< ,�"�"-
(�< #�$�" +$���#�j�$) (���$��+����� "��. Coleoptera (�"=�!�!�!�� $�=. 
Curculionidae, Cerambycidae � Coccinellidae).

� +��<!�� �"#%� � $%�"!� $<"�� $""�!"B�!�� "��. Aranei (19:%, �"=�-
!�!�!�� $�=. Tetragnathidae, Thomisidae), Hymenoptera (41:%, �"=�!�!�!�� 
$�=. Myrmicidae, Formicidae, Ichneumonidae), Homoptera 9:%. ���,"�/B"� 
%"�-+" (���$��+������ %�. Gastropoda 176 B�. � "��. Aranei 420 B�. !� +��<-
!�� �"#%�. �� �����$� � +��<!�� ("�=� +��!� ",E�) ̀ �%"!"=��!"$�/ $""�!"-
B�!�) "��. Orthoptera 4:% � Hemiptera (32:%, �"=�!�!�!"� $�=. Miridae � #�-
$�" +$���#�jE��$) $�=. Nabidae, Pentatomidae � Berytidae). �"�/B�j �"�/ 
+ q��< �+�< ,�"�"(�< �*���� "��. Aranei $ �"=�!�!�!�=� $�=. Philodromidae, 
Salticidae.

���#!�� ��%"+"�����/ —  �.:�. �"�"�'"+
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�	 581.55: 582. 929.4. (571.151)

0�������� (������&��(�" Phlomoides tuberosa (L.) Moench 
� G����$ �����

�.:�. 	�`�!'�+� 
�"+"$�,��$%�� *"$����$�+�!!�� �!�+��$���� 

�,��%� �$$���"+�!�) — `"(!�% %��,!�!"$!�� (Phlomoides tuberosa 
(L.) Moench), %"�"�%"%"�!�+�E!"� ("���"`��"#!"� ���+)!�$�"� ��$��!�� 
�` $�=. Lamiaceae. G��/ ��,"�� — �`�#�!�� ,�"�"*�� ��`+���) P. tuberosa 
� "'�!%� $"$�")!�) '�!"("(��)'�� (G;) +��� !� ������"��� �"�!"*" ����). 
�������� $",��! + �j�� 2017 *"�� + "%�. $. �$�/-	"%$�. �`�#�!� $���%���� 
�+�< '�!"("(��)'��. G; 1 ��$("�"��!� !� "$��(!�!!"= ��`!"���+!"-`��-
%"+"= ��*� !� "(�B%� ��$�, G; 2 — !� $�<"�"�/!"= ��`!"���+!"-`��%"+"= 
��*� !� ��$!"� ("�)!�. � ��,"�� �$("�/`"+�!� ��!!�� �.:	. 	"=���+'�+"� 
(2016) (" G; 3 +���, (�"�`��$��jE�� !� "$��(!�!!"= `��%"+"-��`!"���+-
!"= ��*�����"+�!!"= ��*� + "%�. $ �$�/-	"%$�. ��� (�"<"��� ("�!�� "!-
�"*�!�` �-��(� (" %��$$�&�%�'�� �.:�. D�%"+"� (1995). ;"�$#���! �!��%$ 
+"`��$�!"$�� (\) � �!��%$ q&&�%��+!"$�� (]) G;. 

;" %��$$�&�%�'�� ���/��-"=�*� (D�+"�"+$%��, 2001) G; 1 � G; 2 )+�)-
j�$) $���"� � $����jE�� $""�+��$�+�!!", G; 3 — ="�"�"�. �) %"=(��%$-
!"� "'�!%� $"$�")!�) G; (" =��"��%� �.:�. C��*"�/!"+"� (1994) +�,��!� 
��%�� ="�&"�"*�#�$%�� (���=���� $���!�+"`��$�!�< *�!�����+!�< ��$��-
!��, %�% ���!� (",�*�, ���!� ��$�"+"� (��$��!%�, ",E�� #�$�" =���=��"+ 
*�!�����+!"*" (",�*�, #�$�" '+��%"+ + #�$�!"= $"'+����, !��`�=!�) =�$-
$� "$",�. � %�#�$�+� ("(��)'�"!!�< (���=���"+ �$("�/`"+�!� (�"�!"$�/ 
"$",�� + G;, q&&�%��+!�) (�"�!"$�/ G;, �� q&&�%��+!"$�/ (]), �!��%$� 
+"`",!"+��!�) � $����!�) G;. 

	"=(��%$!�) "'�!%� G; ("%�`���, #�" % "(��=��/!"=� $"$�")!�j 
(��,������$) G; 1, + %"�"�"� "�=�#�!" =�%$�=��/!"� #�$�" ,���"+ ("-
(��)'�"!!�< (���=���"+ (21 ,���) � $���!�� $�==��!"� "�*�!�`=�!!�< 
(15 ,���"+). G; 2 <���%����`���$) =�!�=��/!�= $�==��!�= `!�#�!��= 
("(��)'�"!!�< (���=���"+ (12 ,���"+) � +�$"%�=� ("%�`����)=� "�*�!�`-
=�!!�< (��`!�%"+ (21 ,���"+), � G; 3 — $���!�=� `!�#�!�)=� ("(��)'�-
"!!�< (15 ,���"+) � =�!�=��/!�=� `!�#�!�)=� "�*�!�`=�!!�< (��`!�%"+ 
(10 ,���"+), #�" $+������/$�+��� " $���$$"+�< �$�"+�)< ��) P. tuberosa 
+ q��< '�!"`�<. 

���#!�� ��%"+"�����/ — %�!�. ,�"�. !��% �.:	. 	"=���+'�+�
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���������� �� �&%�>� ��'$���'�#� � ������'�#� ��'�� 
���$�'�#� ������� (������ ���!��" ���!'��, �>�*" ����)

�.:�. 	���=����!�
�!$����� *�"�"*�� � !�&��*�`"+�< ��<!"�"*�� 	A�

����"�)��� — "�!"%���"#!��, (��!%�"!!�� =�%�""�*�!�`=�=� $ %��=-
!�+�= $%����"=, %"�"��� �$("�/`�j�$) + *�"�"*�� ��) "(������!�) +"`��$-
�� � �$�"+�� ",��`"+�!�) "$��"#!�< ("�"�. �,��%�"= �$$���"+�!�) $��-
�� ����"�)��� �` "��"��!�� $�%=��$%"*" � ����!$%"*" )��$"+ ",!���!�) 
��/!�� �j�/%�$. �%����/!"$�/ �$$���"+�!�) ",�$�"+��!� ��=, #�" ��`��` 
)+�)��$) (����!��!�"= !� �"�/ ��=��"��(� (GSSP) ����!$%"*" )��$� (��=-
$%"� $�$��=� �����!��"�!"� $�����*��&�#�$%"� B%��� (���).

G��/ �$$���"+�!�) — �`�#�!�� ����"�)��� �` ("*��!�#!�< $�%=��-
$%"-����!$%�< "��"��!�� ",!���!�) ��/!�� �j�/%�$. C���#� �$$���"+�-
!�): �`+��#�!�� ����"�)��� �` *"�!�< ("�"�; "(������!�� +��"+ ����"�)-
��� � +"`��$�� �`�#�!!�< "��"��!��; "(�$�!�� � &"�"*��&��"+�!�� !��,"-
��� +��!�< &"�=; ,�"$�����*��&�#�$%�� �!���` ����"�)���; +"$$��!"+��-
!�� �$�"+��, + %"�"��< ",��`"+���$/ �`�#�!!�� "��"��!�).

� ��`��/���� (�"+���!!"*" �$$���"+�!�) ",��,"��!" $�=/ ",��`'"+ �` 
",!���!�) ��/!�� �j�/%�$, + %"�"��< ",!�����!" 14 +��"+ ����"�)-
���: Apophysiacus sakmariensis Kozur et Mostler, Copicyntra akikawaensis 
SashidadanTonishi, C. cuspidata Nazarov et Ormiston, C. phumatodonta 
Nazarov et Ormiston, Copiellintra diploacantha Nazarov et Ormiston, Entactinia 
pycnoclada Nazarov et Ormiston, Helioentactinia biexosphaera Nazarov et 
Ormiston, Latentibi*stula triacanthophora Nazarov and Ormiston, L. valdneipta 
Nazarov et Ormiston, Rectotormentum fornicatum Nazarov et Ormiston, 
Stigmosphaerostylus cf. parapycnoclada Nazarov et Ormiston, Tetragregnon 
vimineum Amon et Braun, Tormentum circumfusum Nazarov et Ormiston,  
T. pavlovi Kozur. 

���,"��� ,"*���� � ��`!"",��`!�� %"=(��%$ ����"�)��� ",!�����! 
+ +��<!�� #�$�� $�%=��$%"*" )��$� (+"`��$� "(������! �. �. ���!�< (" %"-
!"�"!��=), `��$/ (��$��$�+�j� +���, ��(�#!�� ��) `"!� Rectotormentum 
fornicatum !��!�� (��=�. �!!�� �!���+�� ��`��`� %"���������$) $ "�!"-
+"`��$�!�=� ",��`"+�!�)=� ��`��`� �%��$�� (��+��!����*"�����). � !�-
#��� ����!$%"*" )��$� $�E�$�+�!!�< �`=�!�!�� + %"=(��%$� ����"�)��� !� 
",!�����!", ="�!" "�=����/ �"�/%" !�%"�"�"� $"%��E�!�� �< %"��#�$�+� 
+ '��"=. � �`�#�!!"� %"���%'�� ����"�)��� (" &"�=� ��%"+�! "#�!/ ��`-
!"",��`!�, `��$/ ",!�����!� $�,����*"�/!��, �*"�/#���� � ��`!"",��`-
!�� $&���#�$%�� &"�=� (*�,#���� � ("��$���, $ %"�"�%�=� � =�$$�+!�-
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=�, %��(!�=� �*��=�). ����"�)��� (���$��+��!� + "$!"+!"= $&���#�$%�-
=� &"�=�=�, $"$��+�)jE�=� 88:% "� ",E�*" #�$�� ����"�)���, !� �"�j 
�*"�/#���< (��<"���$) 11:%, $�,����*"�/!�< — 1:%. ;��",����j� �"�� 
Restotormentum � Helioentactinia, !�=!"*"#�$��!!� Copicyntra Entactinia, 
Latentibi*stula � Tetragregnon, "$���/!�� �"�� (���$��+��!� ���!�#!�=� 
q%`�=(�)��=�. �$��!"+��!", #�" !� �`�#�!!"� ������"��� ��$("��*��"$/ 
��(�"� ="��, $ "�!"$����/!" $("%"�!�= *���"��!�=�#�$%�= ����="=. 
� ="�$%"= ,�$$��!� �=��"$/ `!�#����/!"� $"�����!�� %��=!�`�=�, ("-
$��(�+B�*" $j��, +��")�!", + ��`��/���� �%��+!"� +��%�!�#�$%"� ��)���/-
!"$��. �`�#�!!�� ����"�)��� ("`+"�)� �"("�!��/ (���"!�"�"*�#�$%�j 
<���%����$��%� ��`��`� ��/!�� �j�/%�$, )+�)jE�*" %�!�����"= GSSP 
����!$%"*" )��$� (��=$%"� $�$��=� ���.

���#!�� ��%"+"�����/ — %�!�. *�"�.-=�!����. !��%, 
�"'�!� �.:�. ��!*������!�
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�	 574.587

`��%����� &��!�� ��' �������'� � ���&���'�

�.:�. 	�$��'�!�
��,��$%�� &������/!�� �!�+��$����, *. 	��$!")�$%

���*"���) "$",�!!"$�)= q%"�"*�� �"!!�� ,�$("`+"!"#!�� )+�)j�$) <"-
�"B�=� ("%�`����)=� (�"�$<"�)E�< �`=�!�!�� +!�B!�� $����. ��!�= �` 
�!��"("*�!!�< &�%�"�"+, %"�"��� ="��� ("+��)�/ !� �$�"+�) $�E�$�+"+�-
!�) *���",�"!�"+, )+�)��$) ��(�"+"� `�*�)`!�!�� ("+��<!"$�!�< +"�.

G��/ ��,"�� — �`�#��/ $���%���� `"",�!�"$� �$�/�+ ��% ���¥`"+%� 
� �$���"+%�.

�) (�"+��%� +��)!�) $�"%"+ ��(��< +"� !� `"",�!�"$ ,��� �$$���"-
+�!� �$�/� ��%� ���¥`"+%�, (��!�=�jE�� $�"%� $ 	��$!")�$%"� �?G-1, 
� �$�/� ��%� �$���"+%�. �,� ��%� — (��+",����!�� (���"%� ��%� �!�$��, 
!�<"�)E��$) + "��!�%"+�< %��=���#�$%�< �$�"+�)<. ���!� ��% (���$��+-
��! `����!!"� *��/%"�. ;�",� "�,����� $ ("="E/j *���",�"�"*�#�$%"*" 
$%��,%� � ��=%�, $ (�"E��/j `�<+��� 1/16 =2 + �j!�, �j�� � �+*�$�� 2017 *. 
+ ���< ("+�"�!"$�)<. ��=(������� ��% ���¥`"+%� � �$���"+%� +��/��"+��� 
$""�+��$�+�!!" "� 15,3 �" 22,7:°� � "� 13,6 �" 17,9:°�.

� �. �$���"+%� `�&�%$��"+�!" 26 +��"+ `"",�!�"$�: ��#�!%� <��"!"-
=�� — 15 ��%$"!"+, ("��!%� — 5, ��#��!�%� � "��*"<��� — (" 2, +�$!)!%� 
� (�)+%� — (" 1 +���. �` �+�%����< (" #�$�� +��"+ �"=�!��"+��� %"=�-
��-`+"!'� (12 +��"+). ��$��!!"$�/ `"",�!�"$� �$�/) ��%� `� (���"� �$$��-
�"+�!�) +��/��"+��� "� 416 q%`/=2 �" 472 q%`/=2, ,�"=�$$� — "� 1,12 */=2 �" 
7,50 */=2. ;��%��#�$%� +" +$�< (�",�< (" ,�"=�$$� � #�$��!!"$�� �"=�!�-
�"+��� ��#��!�%�.

� �. ����`"+%� `���*�$����"+�!" 11 +��"+ �"!!�< ,�$("`+"!"#!�<: ��-
#�!%� <��"!"=�� — 7, "��*"<��� — 3, (�)+%� — 1 +��. ��$��!!"$�/ ,�!-
�"&��!� `� (���"� �$$���"+�!�) +��/��"+��� "� 112 q%`/=2 �" 232 q%`/=2, 
,�"=�$$� — "� 0,08 */=2 �" 0,20 */=2. � �j!� � �+*�$�� �"=�!��"+��� <��"-
!"=���, + �j�� — "��*"<���. ��`%�� +���#�!� #�$�� +��"+, #�$��!!"$�� 
� ,�"=�$$� `"",�!�"$� + �$�/� ��%� ����`"+%�, (" $��+!�!�j $ �$�/�= ��%� 
�$���"+%�, $%"��� +$�*", ",�$�"+��!� ("$��(��!��= ��(��< +"� $ 	��$!"-
)�$%"� �?G-1.

���#!�� ��%"+"�����/ — %�!�. ,�"�. !��%, �"'�!� �.:;. ����(�!�
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�	 57

�����!������� ����������$�#� �&�!2��� �����(�� � '�)����� 
����)��'� �&�!2��� ���$�2��!�*$ /��$$�$ Thermodesulfovibrio V2

	.:�. 	��="+�
�"=$%�� *"$����$�+�!!�� �!�+��$����

��� �$$���"+�! �"$� B��==� V2 !� ="��&�'��"+�!!"� $���� ������), 
!� $"�����E�� ��$�+"��=�< $��/&��"+. ?%$(���=�!� (�"+"���� (�� !��-
����/!"= �� � (�� ��=(������� 65:°�. � %�#�$�+� ���!$�+�!!"*" �$�"#!�-
%� SO4

2– ��) +"$$��!"+��!�) % $���� �",�+�)�� =��"��$�+"��=�� $��/&�� 
$��"!'�) + %"��#�$�+� 1,5 ",. %. ���� ("��#�!� %��+�� �"$�� B��==� %�% 
+ q%$(���=�!���/!�< �$�"+�)<, ��% � + $��!����!�< �$�"+�)<.

Thermodesuldo*vrio sp. V2 $��,��/!" �"$ � ",��`"+�+�� $��"+"�"�"� 
$ �$("�/`"+�!��= SrSO4. ����/!�) $%"�"$�/ �"$�� (�� %��/��+��"+�!�� 
+ (��$��$�+�� ��$�+"��!!"*" $��/&��� (!� $��!����!"� $���� ������)) � + 
(��$��$�+�� =��"��$�+"��="*" SrSO4 $�E�$�+�!!" !� ��`��#���$/, $"$��+-
�)) 0,038 ± 0,009 #–1 � 0,037 ± 0,017 #–1 $""�+��$�+�!!". ��!�%" (" $��+!�-
!�j $" $��!����!�=� �$�"+�)=� ��"��� %���"% (�� +���E�+�!�� $ �+��-
��= �%'�(�"�"= ,�� !� ("�)�"% !���.

�) "'�!%� +"`="�!"� *�"<�=�#�$%"� ��)���/!"$�� Thermodesulfovibrio 
=� �$$���"+��� "$��%�, ",��`"+�!!�� B��=="= V2 !� $���� ������) 
$ �",�+��!��= SrSO4. �$��%� $",����� + ��`��#!�� +��=�!!�� (���"�� 
(8 � 18 $��"% %��/��+��"+�!�)). �$��"%, $",��!!�� ("$�� 18 $��"% %��/-
��+��"+�!�) B��==� V2, � <�=�#�$%�� %"!��"�/ ,�` %���"%, ("��#�!!�� 
+ �!��"*�#!�< �$�"+�)<, �`�#��� =�������"+��#�$%�=� =��"��=�. 

	�% ("%�`��� ��`��/���� ��!�*�!"+$%"*" ��&��%'�"!!"*" �!���`�, 
B��== V2 !� ",��`��� ,�"*�!!�< %��$�����#�$%�< $��/&��"+ $��"!'�). 
����� %��$�����#�$%�< &�` "�=�#�!� +����"=�� � %"��!��=. ���/&�� 
$��"!'�) ('���$��!) $"<��!)�$) + %��$�����#�$%"= +��� %�% + %"!��"��, ��% 
+ q%$(���=�!�� $ %���%�=� B��==� V2. �) %"��#�$�+�!!"*" �$$���"+�!�) 
=",���`�'�� Sr2+ �` =��"��$�+"��="*" $��/&��� (��!�����$) q%$(���=�!� 
$ (�������/!�= <�=�#�$%�= �!���`"= %��/�����/!"� $���� !� $"�����!�� 
��$�+"��!!"*" $��"!'�) =��"�"= ICP-MS.

��%�= ",��`"=, + ��!!"� ��,"�� ,�� �`�#�! �"$� B��==� 
Thermodesulfovibrio sp. V2 $ �$("�/`"+�!��= =��"��$�+"��="*" $��/&��� 
$��"!'�) (SrSO4). ��)+��!", #�" B��== ��$��� $��,��/!", $ ",��`"+�!��= 
$��"+"�"�"�� �, $���"+����/!", �$("�/`��� SrSO4 + %�#�$�+� ���!$�+�!!"*" 
�$�"#!�%� $��/&���. ���� ("$��"�!� %��+�) �"$�� B��==� � %��+�) (���"-
$�� $��"+"�"�"�� + (��$��$�+�� SrSO4. ����/!�) $%"�"$�/ �"$�� B��==� 
+ �%�`�!!�< �$�"+�)< $"$��+��� 0,037 ± 0,017 #–1 � ,��� ,��`%� % $%"�"$�� 
�"$�� !� ("�!"� $���� ������).

���#!�� ��%"+"�����/ — %�!�. ,�"�. !��%, �"'�!� ~.:�. A��!%
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�	 581.2

���! %��%����� � 2��$�������� ���&��(�� Puccinia graminis 
� &������� ��������� +���%!�

�.:�. 	"!/%"+�, �.:�. �%"�"�!�+�
�"+"$�,��$%�� *"$����$�+�!!�� �!�+��$����

���,��+�) ���+#�!� ���*"�!" (��+"��� % ̀ !�#����/!�= ("���)= ��"��) 
(B�!�'� +" +$�= =��� $ (��+����"+�!��= + $���!�< $ $�,��"(�#�$%�= %��-
=��"=. ��!�%" + ("$���!�� *"�� &��"$�!����!�) $����'�) ","$�����$/ � + 
C�(��!"� ��,���: + ��`��#!�< ",��$�)< ��*�"!� q(�&��"���!"� ��`+���� 
$��,��+"� ���+#�!� !� (�"�`+"�$�+�!!�< ("$�+�< (B�!�'� "�=�#��"$/ 
��*��)�!" $ 2009 *"�� (��=�!�! � ��., 2015). 

�"`,������/ $��,��+"� ���+#�!� — (���`���#�$%�� ,�"��"&!�� *��, 
Puccinia graminis, �=�jE�� $�"�!�� ��`!�!!�� '�%� $" $=�!"� <"`)�+: ("�"-
+"� (�"'�$$ (�"��%��� !� ,��,���$� (Berberis vulgaris), � ,�$("��� — !� %��/-
���!�< � ��%"��$��E�< `��%�<. �+��*�!'�) (" ��$��!�j-<"`)�!� (��+��� 
% ",��`"+�!�j $(�'���/!�< &"�=: P. graminis f. sp. tritici ((B�!�#!�) &"�=�), 
f. sp. avenae ("+$)!�) &"�=�), f. sp. dactili ((����!�) &"�=�) � ��. (���="+, 1939).

G��/ ��,"�� — �$��!"+��/ �"�/ ,��,���$� + &"�=��"+�!�� ("(��)'�� 
P. graminis + �$�"+�)< ��$"$��(� ;��",/).

�`�#�!� ",��`'� $("� P. graminis, $",��!!�� + 2016–2017 **. $ ,��,���$� 
+ �����$� 10–30 %= "� ("��� ���>���. � ��,"���"�!�< �$�"+�)< ,��" (�"-
+���!" �$%�$$�+�!!"� �!"%����"+�!�� $("��=� ��`��#!�< *�!"��("+: (���) 
� +"$(���=#�+�< % $��,��+"� ���+#�!� $"��"+ (B�!�'�, ���, )#=�!), "+$�. 

	��/���!�� `��%� "%�`���$/ !�+"$(���=#�+� % `�����!�j $("��=� ("-
(��)'�� P. graminis, #�" �%�`�+��� !� +��")�!"$�/ (��+����"+�!�) + ��*�-
"!� (����!"� &"�=� *��,�. ��=�#�!" "�!"+��=�!!"� ��`+���� $�=(�"="+ 
,"��`!� !� ,��,���$� � (B�!�'�, #�" <�"!"�"*�#�$%� !� $""�+��$�+��� ("-
$���"+����/!�= $����)= ��`!�!!"*" '�%�� P. graminis f.sp. tritici. � �" �� 
+��=) !� ��%"��$��E�< `��%�<, !�,�j���=�< + "%��$�!"$�)< ,��,���$"+�< 
("$��"%, ���!�� $("�"!"B�!�� *��,� (")+��"$/ ("$�� $"`��+�!�) ("�"+"*" 
$("�"!"B�!�) !� ,��,���$�. 

� ��$"$��(� ;��",/) ("�!�� ��`!�!!�� '�%� $ ("�"+�= ��`=!"��!��= 
�����`���$) $(�'���/!"� &"�="� P. graminis, ("����jE�� ��%"��$��E�� 
`��%�, !" !� %��/���!�� ��$��!�). ;"(��)'�) (B�!�#!"� &"�=� $��,��+"� 
���+#�!�, +��")�!", �=��� `�!"$!"� (�"�$<"���!��.

��,"�� +�("�!�!� (�� &�!�!$"+"� ("�����%� �"$$��$%"*" A"!�� A�!-
��=�!���/!�< �$$���"+�!�� + ��=%�< !��#!"*" (�"�%�� } 17-29-08018.

���#!�� ��%"+"�����/ — %�!�. ,�"�. !��% �.:�. �%"�"�!�+�
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	(��'� )���������� � ������%����� ��)�����" $���2�&�* 
	'��%�!�'�#� ��"��� +��$���'�#� '���

�.:�. 	"�"��!)
�"+"$�,��$%�� *"$����$�+�!!�� �!�+��$����

;"#+� — +��!��B�) #�$�/ !�`�=!�< q%"$�$��=, �$��$�+�!!�< � �!��"-
("*�!!�<. C� $#�� ("#+� %�% (�"�"�"�!"*" $�") `�=!"� %"��, #��"+�#�$�+" 
("��#��� (�"�"+"�/$�+�!!�� � (�"=�B��!!�� ��$��$�. �!"*�� ��+"�!�� 
�$("�/`�j� ("#+� %�% $���� ",���!�), ("q�"=� "!� ="*�� +�$��(��/ �!��-
%��"��=� ,��*"$"$�")!�) ("#+� �, $���"+����/!", +$�*" $"",E�$�+�.

�,"� =�������"+ "$�E�$�+��! + (���"� $ 15 �j�) (" 11 �+*�$�� 2017 *"�� 
+ ��`��#!�< ,�"=�< ;��="�$%"*" %��) �%�),�/$%"*" ���"!�: ��,��+� !� 
$%�"!� $"(%�, ��$�+�!!�� ��$, ",��+�$��� ,���*, ������"��� $ +�$"%"� 
�!��"("*�!!"� !�*��`%"� — �#�$�"% +"`�� $�"#!"� %�!�+� � �#�$�"% +"`�� 
"�"(����/!"� $��!'��.

�$�*" $",��!" 183 "$",�, %"�"��� "�!"$)�$) % "��)��= Coleoptera, 
Isopoda, Dermatoptera, Lithobiomorpha � ("�"��)��= Lumbricina � Pupillina. 
���,"�/B�j �"�j + $,"��< $"$��+�)j� (���$��+����� ("�"��)�� 
Lumbricina (68,6:%), "��)�� Lithobiomorpha (13:%) � ("�"��)�� Pupillina 
(10,7:%), �< ",���� )+�)��$) ("%�`�����= $��/!"� �+���!�!!"$�� ("#+ ("-
$�� �"����.

;"�)�!�� ��`��/���� "'�!%� ("#+�!!"� =�`"&��!� ,��� `�&�%$��"-
+�!� !� �#�$�%�< $ +�$"%"� �!��"("*�!!"� !�*��`%"�. �� �#�$�%� +"`�� 
$�"#!"� %�!�+� ,��� !����!� (���$��+����� +$�< B�$�� ��%$"!"+ — +$�*" 
73 "$",�. �`-`� ,��`"$�� %�!�+� $ "*"�"�"= �#�$�"% ("��#��� ="E!�� (��-
�"% "�*�!�#�$%�< � =�!����/!�< ��",��!��, #�" ",�$(�#�+��� ("#+�!!�< 
",�������� ��$��$�=�.

��!�%", $,"�� $ �#�$�%� +"`�� "�"(����/!"� $��!'�� <���%����`�j�$) 
!��=�!/B�= ��`!"",��`��= �` +$�< �$$���"+�!!�< (�"E��"% — +$�*" �+� 
(���$��+����) �` "�!"*" "��)�� Coleoptera. ?�" ",�)$!)��$) ("+�B�!!"� 
%�$�"�!"$�/j ("#+� �`-`� +�,�"$� "%�$�"+ $���, � ��%�� $��/!�= `�*�)`-
!�!��= �)����=� =������=�.

���#!�� ��%"+"�����/ — 	.:�. ���"+�
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�	 582.998:576

+��&)���� ���*� ����*� �� )����$ ���$���$ 
��� ��&� ����� ���� Heteropappus

�.:�. 	"�"$���¥+�, .:. 	�+��+�
�"+"$�,��$%�� *"$����$�+�!!�� �!�+��$����, 

G�!����/!�� $�,��$%�� ,"��!�#�$%�� $�� �� ���, *. �"+"$�,��$% 

�`�#�!�� <�"="$"=!"*" !�,"�� ��) ,"�/B�!$�+� ��%"��$��E�< +��"+ 
��$��!�� �=��� ,"�/B�� ̀ !�#�!��, ��% %�% ("��#�!!�� ��!!�� +!"$)� $�E�-
$�+�!!�� +%��� + "(������!�� *�!���#�$%"*" %������) +���.

�,��%��=� !�B�*" �$$���"+�!�) ,��� +�,��!� �+� +��� �"�� 
Heteropappus (+�� H. biennis (Ledeb.) Tamamsh. ex Grub. � +�� H. altaicus 
(Willd.) Novopokr.). ��������� ��) �$$���"+�!�), (���"$��+��!!�� !��#-
!�= ��%"+"������=, ,��� +`)�� �` ��+)�� (���"�!�< ("(��)'�� ��`!�< 
�"#�% ������: ��$(�,��%� >�%�$�) ((" =��������= ��!!"� ("(��)'�� ,��" 
$����!" ,"��� 20 (��(����"+), ��$(�,��%� ��+� (31 (��(���� ��) �+�< ("-
(��)'��), ��%��$%"� ",��$�� (24 (��(����� ��) ���< ("(��)'��), C�,��%�-
�/) (5 (��(����"+ ��) "�!"� ("(��)'��), � ��%�� �` �"!*"��� (9 (��(���-
�"+ ��) �+�< ("(��)'��). ���,��!�� ",��`'� <��!)�$) + &"!��< G��� �� 
��� (NS). ;�� ",��,"�%� =�������"+ �$("�/`"+���$/ $��!����!�) =��"��%� 
(��*"�"+��!�) +��=�!!�< ��+��!�< (��(����"+ ��) ("�$#��� <�"="$"= 
��$��!��. �) �$$���"+�!�) � &"�"*��&��"+�!�) (��(����"+ �$("�/`"+�-
��$/ %"=(��%$ ++"�� � �!���`� �`",����!�� &��=� Carl Zeiss MicroImaging 
GmbH, +%�j#�jE�� $+��"+"� =�%�"$%"( Axioskop-40, +���"%�=��� 
AxioCam MRc5 � ="�&"=����#�$%"� (�"*��==!"� ",�$(�#�!�� AxioVision 
4.6 + '�!��� %"���%��+!"*" ("�/`"+�!�) G��� �� ���.

�) �`�#�!!�< ("(��)'�� H. biennis ("��#�!!�� ��`��/���� $"+(�-
�� $ ��� �=�jE�=�$) ���������!�=� ��!!�=� (" 	��$!")�$%"=� %��j 
� ��$(�,��%� ��+�, ��) H. altaicus — $ ��� �=�jE�=�$) ���������!�=� 
��!!�=� (" ��$(�,��%� ��+�, ��%��$%"� ",��$�� (��) "�!"� ("(��)'��) 
� �"!*"��� (��) "�!"� ("(��)'��). ���" ("��+�����!", #�" ��(�"��!�� 
!�,"� H. biennis $"$��+�)�� 18 <�"="$"= (2n:=:18), *�(�"��!�� !�,"� (n:=:9). 
>�"="$"=� ��(�"��!"*" !�,"�� "(�����)��$/ (���=�E�$�+�!!" !� $����� 
�!�&�`�, *�(�"��!�� !�,"� ("�$#���+��$) !� $����� ���"&�`�, �" ��(��-
%�'�� �	 � +"$$��!"+��!�) ��(�"��!"*" !�,"��. ���" ("��+�����!", #�" 
��(�"��!�� !�,"� H. altaicus $"$��+�)�� 18 <�"="$"= (2n:=:18), ��%�� ,�� 
"(������! *�(�"��!�� !�,"� (n:=:9) � ���(�"��!�� !�,"� (3n:=:27) (��) "�-
!"� ("(��)'�� �` �"!*"���).

���#!�� ��%"+"������ — %�!�. ,�"�. !��% �.:�. 	"�"�j%, �.:�. 	��$!�%"+
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�	 58.009

	��%������� �����$�)��'�#� �������� Linaria debilis �.
� ����� � &������$� �������������

	.:�. ����#�+
�"+"$�,��$%�� *"$����$�+�!!�� �!�+��$����

�$� ��+�� "�*�!�`=� (��$("$�,��+�j�$) % �$�"+�)= +!�B!�� $����, 
#�" +�������$) + �< ="�&"�"*�� � �!��"=�#�$%"= $��"�!��. �`�#�!�� +!�-
���+��"+"� �`=�!#�+"$��, (�")+�)jE��$) + ��`!�< q%"�"*�#�$%�< �$�"+�-
)<, ("`+"�)�� "<���%����`"+��/ ���(��+!�� +"`="�!"$�� "�*�!�`="+. 

�$$�����="� ��$��!�� ��$$="���!" %�% ="���/ ��!!"� ��!�=�%�. �$"-
,�!!"$�� �*" �!��"=�� + $+)`� $ �$�"+�)=� +!�B!�� $���� �E� "#�!/ =��" 
�`�#�!�.

�,"� ",��`'"+ ��) �$$���"+�!�) (�"+"���$) + (���"� $ 9.06.17 (" 
18.06.17. ���"! $,"�� — j�!�� "��"* 	����$%"*" <��,��, �"�!�� �����.

�) $��+!�!�) �!��"=�#�$%"*" $��"�!�) ,��� +�,��!� �+� (���=�!-
!��: q%$("`�'�) $%�"!� � ��$�����/!"� $"",E�$�+" (%"�"��< ,��" +�)+-
��!" #�����). �""�+��$�+�!!", $,"� ",��`'"+ ��) $��+!�!�) (�"�`+"���$) 
!� $�+��!"=, `�(��!"=, +"$�"#!"= � j�!"= $%�"!�< %���"*" �` $"",E�$�+. 
��%�= ",��`"= + ���"!� �$$���"+�!�) ,��" +�����!" 16 ��("+ �$�"+�� 
(�"�`��$��!�). 

;"(���#!�� $��`� $",��!!�< ��$��!�� ,��� �$$���"+�!� $ ("="E/j 
$+��"+"*" =�%�"$%"(�. 

�� "$!"+� ��$(������!�) ��$��!�� � �!��"=�#�$%"*" $��"�!�) �< $��-
,��� ="�!" (���("�"���/, #�" Linaria debilis �)*"���� % j�!�= $%�"!�=, 
% (�"�`��$��!�j !� #��!"`�=�< � + ="���+��/!�%"+�< $��()<. �� $�+��-
!"= $%�"!� � + $%��/!�< $"",E�$�+�< ��$��!�) ",!�����!� ��B/ + "�!"= 
=�$��, � "!� $��/!" �*!���!�. � ,"�/B�!$�+� ��$��!�� ,��� ",!�����!� 
�q��!<�="("�",!�) �%�!/. � ",��`'"+, $",��!!�< + ="���+��/!�%"+�< 
$��()<, q(����=� �=��� !��=�!/B�j B���!�, !" + '��"= ��`+��� ��#B�, 
#�= + ���*�< =�$��<. ;�"+"�)E�� (�#%� ��$��!��, $",��!!�< $ j�!"*" 
$%�"!�, ��$("�"��!� (�"�!��. �"�!" (�"$�����/ %"����)'�j �"�E�!� 
$�") <�"��!<�=� $ ="E!"$�/j q!�"���=�. 

��%�= ",��`"=, �!��"=�#�$%�� "$",�!!"$�� +��")�!" $+)`�!� $ �$�"+�-
)=� + %"�"��< ��`+�+�j�$) ��$��!�). 

���#!�� ��%"+"�����/ — �.:�. ���,�'�!�
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�	 574

������������ $��2�-8'���#�)��'�� ����$����� ������-#�����/'� 
�� 8����2��������#� �����$�

.:�. ��="!"+
�"+"$�,��$%�� *"$����$�+�!!�� �!�+��$����

C� ("$���!�� *"�� �<��"&��!� +"�"�="+ �"$$�� ("("�!���$/ !"+�=� 
+���=� ��, `� $#�� �!��"��%'�� � ("$����jE�� �%%��=���`�'��. ?�" (��-
+��" % (")+��!�j !"+�<, ,"��� $�"�!�< ,�"'�!"��#�$%�< "�!"B�!�� �, 
%�% $���$�+��, (���!�j ��,"(�"��%��+!"$��. �#�+��!", #�" ��) +"�"�="+, 
("�+��*B�<$) ,�"�!+�`��, !�",<"��=" (�"+"���/ ="!��"��!* +��"+"*" 
��`!"",��`�) $"",E�$�+ � ��!�=�%� ("(��)'�� +���-+$���!'�. ��!�= �` 
!��,"��� )�%�< (��=��"+ !�(����$="���!!"� ,�"�!+�`�� ��, + +"�"�-
=� `�(��!"� #�$�� $���!� )+��"$/ ,�$��"� ��$$���!�� �"��!�-*"�"+�B%� 
(Perccottus glenni Dubowski, 1877), ",����jE�*" +�$"%"� (��$��#!"$�/j 
� +���+��="$�/j, %"�"�%�= ��`!�!!�= '�%�"=. ��,�j��!�) ("%�`�+�-
j�, #�" �"��! — "(�$!�� (�E�+"� %"!%���!� � (�)="� +��* ���*�= ��,�=. 
G��/ ��!!"� ��,"�� — �`�#��/ ="�&"-q%"�"*�#�$%�� "$",�!!"$�� �"��-
!�-*"�"+�B%� + ("�=�!!"= +"�"�=� ��%� �,�.

���"+ �"��!�-*"�"+�B%� + ("�=�!!"= +"�"�=� �. �,� + ���"!� =)$"-
%"=,�!��� *. ���!���� (�"+"���� + $�����!� �j�) + 2012–2017 **. � %�#�-
$�+� "����) �"+� �$("�/`"+���$/ ��,��!�) $��/ ���!"� 25 = � )#��� 25 ==. 
�$$���"+�!�� (�"+"���"$/ =��"�"= �`=���!�) ��!��!�< � +�$"+�< ("%�-
`������, +�)+��!�) +"`��$�� "$",�� (" #�B��, "(������!�) ("�"+"� (��-
!�����!"$��, � ��%�� +�#�$��!�) �(���!!"$�� (" A��/�"!� � 	���% (" 
",E�(��!)�"� =��"��%� ��) "%�!�",��`!�<.

���" "��"+��!" 900 "$",�� �"��!�-*"�"+�B%� ((" 150 "$",�� + *"�), 
+�)+��!� �< (��!�����!"$�/ % +"`��$�!�= *��((�=: + 2012–2014 **. — 
2+,3+,4+, $ 2015 *"�� ("(�����$/ "$",� 5+ � 6+. �""�!"B�!�� ("�"+ ,��`%" 
1:1. ;"��#�!!�� $���!�� `!�#�!�) %"q&&�'��!�� �(���!!"$�� (" A��/�"-
!�: 2012 *. — 3,21, 2013 *. — 3,8, 2014 *. — 3,65, 2015 *. — 2,87, 2016 *. — 
2,63, 2017 *. — 2,72. ����!�� ̀ !�#�!�) %"q&&�'��!�� �(���!!"$�� (" 	���% 
"$",�� + ���"!� =)$"%"=,�!��� *. ���!���� + $��+!�!�� $ ���������!�=� 
��!!�=� ̀ !�#����/!" +�B�, #�= ��) �"$%"+$%"� ",��$�� (2,03) � �$��$�+�!-
!"*" ������ — ,�$$��!� �. �=��, "`. �!����<$%"� (2,01): 2012 *. — 2,76, 
2013 *. — 3,28, 2014 *. — 3,12, 2015 *. — 2,5, 2016 *. — 2,27, 2017 *. — 2,33.

���#!�� ��%"+"�����/ — �.:�. �"�"+/�+
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�	 59.002

������������ 822�'�������� ���&/�' ���'� (>���*� )�/�) 
��� �%��� ����'�$*� ������ Hymenoptera

�.:�. �"$%���!%"
�"+"$�,��$%�� *"$����$�+�!!�� �!�+��$����

� �$�"+�)< ",E�=��"+"� *�",���`�'�� =���, ("+$�=�$�!"*" ��`+���) 
��<!"�"*�� � !�%"!��"�����="*" �"$�� !�$���!�) �$��$�+�!!�� q%"$�$��-
=� ("�+��*�j�$) (�*�,!"=� �!��"("�"*�#�$%"=� +"`���$�+�j, � �$%�$-
$�+�!!�� q%"$�$��=� $��!"+)�$) �E� ,"��� !��$�"�#�+�=� � `�+�$�=�=� 
"� (���"�!�<.

�,��%�"= �$$���"+�!�) )+�)j�$) (���$��+����� "��)�� Hymenoptera, 
+ "$",�!!"$�� $�=��$�+" (#��� (Apidae), %"�"�"� $"$��+�)�� `�=��!�� 
$�*=�!� !�`�=!"� ,�"��. ;"�$% � �`�#�!�� �!$���=�!�"+, ("`+"�)jE�< 
$ +�$"%"� �"#!"$�/j "(�$��/ +��"+"� ��`!"",��`�� !� �`�#��="� ������"-
���, � ��%�� =�!�=��/!" `�+�$)E�< "� #��"+�#�$%"*" &�%�"�� � $��#��!�< 
$",����. ��!�= �` ��%�< =��"�"+ )+�)��$) $,"� !�$�%"=�< (�� ("="E� 
�"+�B�% ����%� (pan trap).

G��/j ��,"�� )+�)��$) �`�#�!�� (��=�!�!�) ��!!"*" +��� �"+�B�% ��) 
�"+�� !�$�%"=�< �` "��)�� Hymenoptera, (��!'�("+ �� ��,"�� � �$��"�-
$�+�; �!���` q&&�%��+!"$�� ��!!"*" =��"��.

�"+�B%� (���$��+�)j� $","� ������ (��$��%"+�� #�B� *��,�!"� 5 $= 
� ���=���"= 13 $=, !�("�!�!!�� +"�"� $ �",�+��!��= =��/!"*" $���$�+�. 
���=) ���$�+�) �"+�B�% — 13 #�$"+, $ 7:00 �" 20:00 ����!�+!". 	����� 
+�#�� (�"+"���$) $,"� ��"+� �` �"+�B�% � �*" (��+�#!�) ",��,"�%� + ("��-
+�< �$�"+�)<, ���/!��B�� �� �$$���"+�!�) ,��� $����!� + ��,"���"���.

� <"�� (�"+���!!"� ��,"�� ,�� $����! +�+"�, #�" �"+�B%� ����%� q&-
&�%��+!� ��) $,"�� ,"�/B�< %"��#�$�+ (���$��+������ Hymenoptera. �!-
!�� +�� �"+�B�% )+�)��$) ("��`!�= �!$���=�!�"= ��) (�$$�+!"*" $,"�� 
(#�� + �$��$�+�!!�< ��!�B�&��<. ���!" "�=����/, #�" $������ �#���+��/ 
!�%"�"��� &�%�"��: 1) !���#�� ��� "�$��$�+�� &"!"+"*" '+���!�) ��$��-
!��; 2) �$("�/`"+�!�� �"+�B�% !�$%"�/%�< '+��"+; 3) $�`"!!�� )+��!�) 
(���"��.

��%�� ��) "(������!�) �"#!"*" +��"+"*" ��`!"",��`�) $�"�� (��=�!)�/ 
�"+�B%� !� ��!!"� ������"��� !� ���!"���, � ("+�"�)�/ �$$���"+�!�� !� 
(�"�)��!�� !�$%"�/%�< $�`"!"+ $ �"("�!����/!�=� $,"��=� (+ �"= #�$�� 
�%��+!�= $("$","=).

���#!�� ��%"+"�����/ — %�!�. ,�"�. !��% �.:�. ��+��/'�+
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�	 578.4

{��'&��(�� ���&��� #����� & ��'�� ���( 
������-�������#� +��'�����

�.:�. ����B%�!�
�*�$��!$%�� *"$����$�+�!!�� �!�+��$����, *. ��<�#%���,
A������/!�� �$$���"+����/$%�� '�!�� &�!��=�!���/!"�

� ���!$�)'�"!!"� =���'�!�, *. �"+"$�,��$%

����$ *��((� (��' )+�)��$) "�!�= �` $�=�< ��$(�"$���!�!!�< (��"*�-
!"+, ("����jE�< B��"%�� %��* <"`)�+. �%�� (��'� "��)�"+ Anseriformes 
� Charadriiformes ",��`�j� �$��$�+�!!�� ��`��+��� +���$� *��((� + (���"-
��, �` %"�"�"*" ="��� (�"�$<"���/ ���!$=�$$�) % ���*�= <"`)�+�=.

�� ������"��� �*�$��!� � (��*��!�#!�< ���"!"+ ��#�!$%"� ��$(�,��%� 
� 	��=�%�� +�����!" 22 �"$���"#!" <"�"B" �`�#�!!�< +"�!"-,"�"�!�< �*"-
�/). � !�$�")E�� +��=) ��*��)�!�< �$$���"+�!�� '��%��)'�� +���$� *��((� 
� ��%�< (��' + q�"= ��*�"!� !� (�"+"���"$/. ;�"+��) �!���`��!!�< (" ��$-
(�"$���!�!�j +"�"(��+�jE�< (������!�< (��' $�+��"-`�(��!"*" ;��%�$(�), 
,��� +�,��!� #����� =�$�� $,"�� =�������� "�: "`��" ���� (;�(�$); "`��" 
~�!�� �*��<�!; �*��<�!$%�� ̀ ���+ � ���/�� ��%� ����% (��+��!�� �*��<�!); 
�#�%"�/$%�) $�$��=� "`��. � "$�!!�� (���"� ,�� "$�E�$�+��! $,"� %�"�%��/-
!�< =�`%"+ "� 184 (��' 16 +��"+, (��!������E�< % ()�� "��)��= (*�$�",��`-
!��, ���!%"",��`!��, (���%�!"",��`!��, ��$�"",��`!��, ����+��",��`!��). 

� ��`��/���� �$$���"+�!�) ,��" +�����!" 23 �`"�)�� *�=�**�j��!���j-
E�< +���$"+ "� ()�� +��"+ (��'. �$� +���$� ,��� +�����!� "� (��', "�!"-
$)E�<$) % "��)�� *�$�",��`!��, `� �$%�j#�!��= "�!"*" �`"�)��, +�����!!"*" 
"� ��$�<� ("��)� ����+��",��`!��). ;�� q�"= 16 �`"�)�"+ (69,7:%) ,��� +�-
����!� "� #��%�-$+�$��!%�, 4 �`"�)�� (17,4:%) +�����!" "� #��%�-���$%�!%�, 1 
�`"�)� (4,3:%) — "� %��$!"*"�"+"*" !��%�, 1 �`"�)� (4,3:%) — "� $��"� ��%�. 

�` 23 ("�"�����/!�< (�",, *�!���#�$%�� =������� +���$� *��((� � ,�� 
+�)+��! + 10 ",��`'�<. ��%�= ",��`"=, (�"'�!� +�����!�) +���$� *��((� "� 
��%�< (������!�< (��' !� ������"��� ��$(�,��%� �*�$��! + "$�!!�� (�-
��"� $"$��+�� + '��"= 5,4:%. ��,��(��"+�!�� $ ("="E/j $�%+�!��"+�!�) 
("%�`��", #�" +$� �`"�)�� +���$� *��((� ��(� � "�!"$)�$) % H3N8 $�,��(�. 

��/!��B�� ="!��"��!* !�",<"��= ��) �$$���"+�!�) �"�� $�+��"-`�-
(��!"*" ;��%�$(�) + (��$�$��!'�� +���$"+ *��((� (��', �< q+"�j'�� � *�-
"*��&�#�$%"= ��$(�"$���!�!�� !� ������"��� �+��`��.

��,"�� ("������!� *��!�"= �AA� 17-04-01919.

���#!�� ��%"+"������ — %�!�. ,�"�. !��% ���%$��+ �.:~., 
%�!�. ,�"�. !��% ������+ �.:�.
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�	 594.581.3

�&�'(�����!��� $��2���#�� ������" �����$* ��$(�� 
����&�* (Cepalopoda: Spirulida)

�.:�. �"+�%"+, �.:�. �"��%"+
	�`�!$%�� (;��+"��$%��) &������/!�� �!�+��$����

Spirula spirula Linnaeus, 1758 — ���!$�+�!!�� +�� "��)�� Spirulida. ��$-
(�"$���!�! + =�`"(���*���� $�,��"(�#�$%�< � ��"(�#�$%�< +"� ����!��%� 
� �!�"+�$�(�'�&�%�, !" ��%"+�!� ("*�,B�< $(���� +�!"$�� !� ,���* �" 
$�,��%��#�$%"� 	�!��� !� $�+���. �������� — $�=�' $(�����, +��"+��!-
!�� + ���$� } 17 ��� «���)`/» 20.11.1978 *. %��+��"#!�= ����"= !� *��-
,�!� 900–950 = + �"`�=,�%$%"= (�"��+� (20°48’S — 35°56’E) �!���$%"*" 
"%��!�.

��(�"��%��+!�) $�$��=� $(����� �=��� ��(�#!"� ��) %"��"��!�< 
Cephalopoda $��"�!��: !�(��!�� $�=�!!�% � �	�, �$��"�!!�� (" «��%�-
("�!"=�» (��!�. �" ��$("�"��!�� ��(�"��%��+!"� $�$��=� + =�!���!"� 
("�"$�� `!�#����/!" "���#���$) "� ���*�< '�&��"("�. ��=�!!�% � �	� 
��$("��*�j�$) + `��!�� #�$�� =�!���!"� ("�"$�� $""�+��$�+�!!" $(��+� 
� $��+� "� *��+!"� "$� ����. �< $�==����#!"� �������/!"� "���$!�!�� (�"-
�`+"��� q!�"*�$���#�$%�) $(����/!�) ��%"+�!�, +$���$�+�� #�*" +"`!�%��� 
$+"�",��`!�) %"=(�%��`�'�) +!����!!"$�!"*" =�B%� $(�����. ;�� q�"= 
$�=�!!�% $"",E���$) $ �	� !�",�#!" +��)!���= '��"="��%�"= (("�"+"� 
+"�"!%"�), (�"<"�)E�= #���` ("�"$�/ +!���� (��+"*" ","�"�� ��%"+�!�, 
#���` %"�"��� `����� $(��=�� �"$��+�)j�$) % $(��=��"&"�!"� ����`� 
��) �< �(�%"+%� + $(��=��"&"��. ;"$���!�� )+�)j�$) "�!�=� �` !��,"-
��� %��(!�< $���� ��$)����%�< *"�"+"!"*�< ="��j$%"+ � $"$��+�)j� 
"%"�" 30:% % �, � (" q�"=� ("%�`����j �$��(�j� �"�/%" $(��=��"&"��= 
Sepiolida, ���!� %"�"��< �"$��*��� 50:% % �. �"`="�!", (�"'�$$ (�"��-
'��"+�!�) $(��=��"&"�"+ � $(����� ���� (" (��� ("$��(�!!"*" �=�!/B�-
!�) %"��#�$�+� `�(�%"+�!!"*" ("�"+"*" (�"��%�� + $�=�!!�< ��`��+����< 
$ '��/j �+���#�!�) (�"�"������/!"$�� ("�"+"`���"*" (���"�� "!�"*�!�-
`�. ?�" (��$("$",��!�� +"`!�%�" !� &"!� $+"�",��`!"� ,�"�"*�� � !�`%"� 
#�$��!!"$��.

��(�"��%��+!�) $�$��=� $�='"+ $(����� ��="!$������� #���� +�$"%"� 
$(�'����`�'�� (�!�%��/!�) �"("*��&�), ���!!�� '��"="��%�, (�"�)��!-
!�� q%"!"=�#!�� $(��=��"&"�"*�!�`), +"`!�%B�� + <"�� q+"�j'�� $""�-
!"B�!�) +�$'����/!"*" =�B%� � q!�"*�$���#�$%"� $(����/!"� ��%"+�!�.

���#!�� ��%"+"�����/ — %�!�. ,�"�. !��%, �"'�!� �.:�. ��,��"+
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�	 58.018

��2�$����)��'�� ����'�������'� ���&��(�� ������ ��$����� 
�%���� H�%�����'� (���!��" <����' ������)

�.:�. ��)!��!�
��<""%��!$%�� *"$����$�+�!!�� �!�+��$����, *. >�,��"+$%

G��/ �$$���"+�!�� — "'�!��/ $"$�")!�� ("(��)'�� "<��!)�="*" +��� 
�"�"$� 	"=��"+� (Nelumbo komarovii Grossh., Nelumbonaceae) (" ="�&"=�-
���#�$%�= <���%����$��%�=. ��,�j��!�) (�"+"����$/ + �"%��/!"� ("(��)-
'�� +��� !� �$%�$$�+�!!"= +"�"<��!���E� +,��`� >�,��"+$%� + �j!�-"%-
�),�� 2016 *"��. �(�$�+���$/ !� (�",!"� (�"E��%� 10 %+. = (�"�%��+!"� 
("%����� `��"$��, #�$�" (��+�jE�< � !��+"�!�< ��$�/�+, ,��"!"+, '+��-
%"+, (�"�"+, ��`=��� ��$�/�+ � "��B%"+. ��$�"+"� �!��%$, (�"'�!� $�=�-
!�&�%�'��. ;"�$#���!�: � — $���!�� ���&=���#�$%"�, m — �*" "B�,%�, 
V — %"q&&�'��!� +����'��. 

;�"�%��+!"� ("%����� �$$���"+�!!"� ("(��)'�� �"�"$� (��=��!" 
80–100%. ��$�"+"� �!��%$ ("(��)'�� ("�!"B�!�� ",E�� (�"E��� ��-
$�/�+ ��$��!�� % (�"E��� ",���!�)) — 1,8 =2. ��$�" !��+"�!�< ��$�/�+ 
(85 ± 0,152 B�.) (��+�B��� #�$�" (��+�jE�< (73 ± 0,052 B�.), #�" $#���-
��$) (��`!�%"= ,��*"("��#�) ("(��)'�� �"�"$�. ��=� "�=�#�!" (��=��!" 
"��!�%"+"� %"��#�$�+" ,��"!"+ (27 ± 0,132 B�.), '+��%"+ (34 ± 0,027 B�.), 
(�"�"+ (25 ± 0,198 B�.). ?�" ��%�� ("%�`����/ ,��*"("��#�) ("(��)'�� �"-
�"$� 	"=��"+�, $+������/$�+�jE�*" " $"=%!��"$�� `��"$��� � !"�=��/!"= 
(�"<"���!�� "$",)=� *�!�����+!"� &�`� "!�"*�!�`�.

��)+��!", #�" #�$�" *!�`� ($�=)`�#��%"+) — 28 B�. !� (�"� (%"q&&�'�-
�!� +����'�� ~ 14:%). ��!�%" (�"'�!� $�=�!�&�%�'�� !�,"�/B"� — 28:%, 
#�$�" +�`��+B�<$) $�=)! !� (�"� �"$��*��� + $���!�= 7 B�. �$���#�j�-
$) (�"�� ��," $"+$�= (�$���, ��," `�("�!�!!�� !�("�"+�!�, ��," ("�!�� 
"��B%�=� (%"q&&�'��!� +����'�� !�`%�� — 14:%). ;�� q�"= =���� %"��-
#�$�+"= +�`��+B�<$) "��B%"+ � ��`=��"= (�"�� %"����)'�� !��.

��`��/���� �$$���"+�!�) ��%"=�!�"+�!" �$("�/`"+��/ + %�#�$�+� q%$-
(��$$-=��"�� "'�!%� ("(��)'�� �"�"$� 	"=��"+� (�� (�"+���!�� ="!��"-
��!*� !� ������"��)< �*" =�$�"",���!�).

���#!�� ��%"+"������ — �-� ,�"�. !��%, �"'�!� .:~. G���!"+�, 
%�!�. ,�"�. !��%, �"'�!� �.:A. ���!
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�	 58.02

	��%������� �����$�)��'�#� �������� ���%�� Patrinia intermedia 
Roem. Et Schult � ����� � &������$� �������������

	.:�. �����!%"
�"+"$�,��$%�� *"$����$�+�!!�� �!�+��$���� 

�� ("$��+��� $+"�� '��/j +�)+��/, $�E�$�+��� �� `�+�$�="$�/ =��-
�� =�$�"= (�"�`��$��!�) � �!��"=�#�$%�= $��"�!��= $��,�) Patrinia 
intermedia. �$$���"+�!�) (�"+"����$/ + +�$"%"*"�/)< ����), !� ~�!"= 
"��"*� 	����$%"*" <��,��. ��=� ,��� +�)+��!� ",��$�� ��$(�"$���!�-
!�) P. intermedia + ���"!� �$$���"+�!�), (�"�!���`��"+�!� �!��"=�#�$%"� 
$��"�!�� $��,�) ��$��!��, (�"�`��$��jE�< + ��!!"� =�$�!"$��. 

�� $#����= q%$("`�'�j $%�"!"+ � ��( $"",E�$�+ (��`!�%�=�, %"�"��� 
"(�����)j� ��`!�'� + (�")+��!�� &�%�"�"+ + $"+"%�(!"$��. P. intermedia 
B��"%" ��$(�"$���!�!� !� +$�< q%$("`�'�)< $%�"!"+ `� �$%�j#�!��= $�-
+��!"�. ������!" "$!"+!�� #����� ��(� $"",E�$�+: %��(!"���!"+�!!�) 
(���"&��!�) $��(/ $ �"=�!��"+�!��= Heterotrichon desertorum !� $%��/-
!"= +�<"��, (���"&��!�� +����!� ("���"=�!�!�!"-`��%"+"� =��%"���-
!"+�!!"� $��(� !� *"�!"= +����!�� j�!"*" #��!"`�=�, ="���+��/!�%"-
+�) $��(/ $ Juniperus sabina !� $&"�=��"+�!!"� ="���+��/!�%"= ("#+�, 
("��!!"-"$"%"+"-`��%"+�) $��(/ !� `�E�,!�!!�< +����!��< %�B��!"+�< 
("#+, %�=�!!�< "$�()<.

� ��$��!�� !� $%��/!"= +�<"�� !�,�j��j�$) (�"�!�� (�"+"�)E�� 
(�#%�. ���")�!", q�" $+)`�!" $ ,"��� $��"+�=�, #�= !� ���*�< ("#+�<, �$-
�"+�)=�. � ��$��!��, (�"�`��$��jE�< + ="���+��/!�%"+�< $��()<, $�"� 
��,��&"�=�, (��+�#!�) %"��, <�"��!<�=� ("��#��� "�!"$����/!" !��,"�/-
B�� ��`+����. ��%�) +�����!!"$�/ <�"��!<�=� � ��`+���� (��+�#!"� %"�� 
� P. intermedia + ="���+��/!�%"+�< $��()< ="��� ,��/ $+)`�!" $ !��"$��-
�"#!"� �$$�=�����jE�� &�!%'��� ��$�/�+ + �$�"+�)< `���!�!!"$��. �"E-
!�� $�"� ��,��&"�=� � ",��`'"+ $ ="���+��/!�%"+�< $��(�� +"`="�!" 
(")+�)��$) �`-`� "�$��$�+�) !�",<"��="$�� + ��`+��"� $"$���$�"� $�$��=�. 
�� `�(��!"= $%�"!� + ,"�/B�� $��(�!�, #�= !� +"$�"#!"= +�����! ��,��-
&"�=, ,"��� �"�$��) %$���=�, ,"��� (�"�!�� (�#%�.

______________________________
1. !���^�� 
.��., �_���� �.��., ������`��� �.�;. � ��. A�"�� ��,���. 

�. 12: Solanaceae — Lobeliaceae. �"+"$�,��$%: ���%�, 1996. 208 $.
2. %���� �.�
., !$�$�{`� �.�&. 	"��#�$�+�!!"� "(������!�� �*��%"!� 

$�==� (����!"`��"+ + %"�!)< (����!�� $���!�� // >�=�) (���"�!�< $"�-
��!�!��. 1982. } 5. �. 612–624.
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3. �$�|�{$� �.��. G���,!�� %���� G�!����/!"� ��,���. ��%��$%: �"$-
�"#!.-��,. %!. �`�-+", 1976. 451 $.

4. ?�������� �.��. ����$ �����$%"*" %��). ���!���: ����;, 1998. 53 $.
5. ��+���� 
.��. ��$�����/!�� ("%�"+ ����). �"+"$�,��$%: �� �� 

����, 1960. 456 $.

���#!�� ��%"+"�����/ — �.:�. ���,�'�!�



174

�	 58.009

	��%������� �����$�� � $��2���#�� Potentilla bifurca L. 
� ����� � &������$� �������������

;.:�. ���"+�
�"+"$�,��$%�� *"$����$�+�!!�� �!�+��$����

�$$���"+�!�) (" q%"�"*�#�$%"� �!��"=�� � ="�&"�"*�� +����$) %�% (" 
<���%����$��%� $���%���!�< ���(��'�� ��$��!�� ��`��#!�< (���"�!�< 
`"!, ��% � (" +�)+��!�j $���%���!�< "$",�!!"$��� +��"+ ��`!�< =�$�""-
,���!��, #�" ("`+"�)�� "<���%����`"+��/ (��� ���(��'�� + (������< �"��. 
�`�#�!�� +!����+��"+"� �`=�!#�+"$�� �!��"=�#�$%�< � ="�&"�"*�#�$%�< 
$���%��� � +��"+, +$���#�jE�<$) + ��`!�< (���"�!�< �$�"+�)<, ("`+"�)�� 
+�)+��/ �< ���(��+!�� +"`="�!"$��.

�$$���"+�!�� (�"�`+���!" $ '��/j +�)+��!�) $+)`� =���� �!��"=�-
�� � q%"�"*��� Potentilla bifurca L. �`�#�!" ��$(�"$���!�!�� ��$��!�) 
+ $��(!�< $"",E�$�+�< *"�!�< $%�"!"+ ��`!�< q%$("`�'�� !� +�$"�� 
1500–1650 = !�� ��"+!�= ="�) !� j�!"= "��"*� 	����$%"*" <��,�� (�"�-
!�� �����). � ��`��/���� =�%�"$%"(��"+�!�) ("(���#!�< $��`"+ $��,��� 
�$$�����="*" ��$��!�), $",��!!"*" + ��`!�< &��"'�!"`�<, +�)+��!� "$"-
,�!!"$�� �!��"=�� � ="�&"�"*�� $��,�) Potentilla bifurca L. + $+)`� $ �$�"-
+�)=� (�"�`��$��!�).

;"��#�!!�� ��!!�� ("`+"�)j� (���("�"���/, #�" "$",�!!"$�� �!��"-
=�� � ="�&"�"*�� Potentilla bifurca L. ="*�� =�!)�/$) + `�+�$�="$�� "� 
!�$%"�/%�< q%"�"*�#�$%�< &�%�"�"+. �$",�!!"$�� ��`+���) =�<�!�#�$%�< 
� &"�"$�!��`���jE�< �%�!�� ��`��#�j�$) � ��$��!��, (�"�`��$��jE�< 
!� $%�"!�< ��`!�< q%$("`�'��, � `!�#��, (���=�E�$�+�!!" `�+�$)� "� "$-
+�E�!!"$��, �+���!�!�), !�(��+��!�) � $��� +����. ��`+��"$�/ q!�"���=� 
� !���#�� ���<"= ��`��#!� � "$",�� Potentilla bifurca L., (�"�`��$��jE�< 
+ ��`!�< &��"'�!"`�<, �. �. *��+!�= ",��`"= ",�$�"+��!� q��&�#�$%�= 
&�%�"�"=, ��% %�% )+�)j�$) �%%�=��)��+!�=� $���%����=� ��$��!�). ��%-
�� + <"�� �$$���"+�!�) ("%�`�!", #�" Potentilla bifurca L. )+�)��$) ��(�"- 
� $+��"�j,�+�= ��$��!��=. 

���#!�� ��%"+"�����/ — �.:�. ���,�'�!�
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�	 599.742.41

��2���#�)��'�� ���%������� ��%��� ����*� ��������*� #�&�� 
� E'&��� (0�����-�����)��� 0�%��!) 

�.:�. �$�("+�
�%��$%�) *"$����$�+�!!�) $��/$%"<"`)�$�+�!!�) �%���=�), *. �%��$%

� ��,"�� (���$��+��!� +"`��$�!�) �`=�!#�+"$�/ ="�&"�"*�#�$%�< (��-
`!�%"+ $","�) �%����. �) $��+!����/!"� <���%����$��%� �$("�/`"+��� 
(�"=��� ���� � #���(� $","��� ��`!"*" +"`��$�� (n:=:4264), ("��#�!!�� "� 
"<"�!�%"+ + `�=!�� (���"�� 2002–2010 **. � ��!!�� �!���`� "%��$%� =�-
<"+"*" ("%�"+� � $","��� $ �`+�$�!�= +"`��$�"= (n:=:93) �` ,�$$��!� ��%� 
����!. 

�`=�!�!�) =�$$� � ���!� ����, ��`+���� $���%��� #���(� � $","�) `�-
+��B�j�$) + +"`��$�� 2+ ���. ��!��!'�) �+���#�!�) $���!�< ��`=��"+ ���� 
� $�='"+ $"<��!)��$/ �" B�$�����!�*" +"`��$��, � $�="% q�" +�����!" `!�-
#����/!" $��,��. 	��!���/!�) �`=�!#�+"$�/, ��%�� (�")+�)��$/ + �+���#�-
!�� #���(� $","��� �" 6–8-���!�*" +"`��$��. � "�!"���!�< "$",�� ","�*" 
("�� (��%��#�$%� +$� (�"=��� #���(� $����$��#�$%� `!�#�=" =�!/B�, #�= 
+ ,"��� $���B�< +"`��$�!�< *��((�<. �) $��+!����/!"*" ="�&"�"*�#�$%"-
*" � %��!�"�"*�#�$%"*" �!���`� � (���#�$��!!�< +��"+, +��")�!", '���$""-
,��`!" �$("�/`"+��/ ��!!�� �`=���!�� `+��/%"+ !� ="�"�� 2 ���. 

�`+�$�!", #�" ="�&"�"*�#�$%�� �`=�!�!�) $","���, ++�`�!!�< + !"+�� 
���"!� ",���!�), + "$!"+!�< #����< ("+�"�)j� =�%�"q+"�j'�"!!�� (��-
",��`"+�!�) +��� (�� �$�"��#�$%"= "$+"�!�� ��!!"*" ��*�"!�. � (���"� 
!�B�< �$$���"+�!�� '+��!"$�/ B%��"% $","��� "'�!�+���$/ (�������/!" 
$ ("�!"� ="�&"&�`�"�"*�#�$%"� ",��,"�%"� �< ��B�%, #�" ("`+"���" +�-
)+��/ ��!�=�#!"� $""�!"B�!�� +����!�"+ "%��$%� + ��`!�< +"`��$�!�< 
%��$$�<. � ��`��/���� ,��� �$��!"+��!� ��`��#�) + "%��$%� $","��� ��`!�< 
+"`��$�!�< *��((, +"`��$� "(�����)�$) (" *"�"+�= $�")= + ��*�$�����j-
E�< $���%����< `�,"+. ���+!����/!" $+����� =�< � $�*"���%"+ $����$��#�-
$%� `!�#�=" %"!���$���"+�� $ ,"��� ��=!"� "%��$%"� $���B�< +"`��$�!�< 
*��((. �!���` +"`="�!�< (��#�! q�"*" )+��!�) $+������/$�+��� " ��`!"!�-
(��+��!!"= ���$�+�� +��"+�< "$",�!!"$��� !�$���"+�!�) � �$��$�+�!!"*" 
"�,"�� !� "%��$%� =�<"+"*" ("%�"+� $","�) + ��*�"!�. 

���#!�� ��%"+"�����/ — %�!�. ,�"�. !��% �.:�. C�<��"+
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�	 574.2

���8��2�� ������*� ����/�2��� �#�-<����)��#� �����

;.:�. �E�(%"+�
�"+"$�,��$%�� *"$����$�+�!!�� �!�+��$����

�`+�$�!", #�" + ("#+� $"$���"�"#�!" "� 70 �" 90:% `""=�$$� � ,�"��`-
!"",��`�) �j,"*" ��!�B�&�� �=���!!"*" (")$� (�"��%"+�# � ��., 2014). 
���!�) ,�"*�"'�!"��#�$%�) �"�/ !�$���!�) ("#+ !�"�!"%���!" ("�#��%�-
+���$/ + �$$���"+�!�)< $��(!"� `"!� �"�!"*" ����) (�"�%"+�!'��, 1968, 
�"��%"+�#, 1977), "�!�%" `""q��&"! �"��!!�< �, (����� +$�*", �!���`"-
!��/!�< ��!�B�&�"+ "$����$) (��%��#�$%� !� �`�#�!!�= + q�"= ��*�"!�. 
G��/ !�B�*" �$$���"+�!�) — +�)+��/ $���%���� !�$���!�) ,�$("`+"!"#-
!�< ��+"�!�< + ��`!�< ��!�B�&�!�< ("`�'�)< �"��!� *"�!"� ��%�, $""�-
+��$�+�jE�< ���!$�%%�=��)��+!�= � �%%�=��)��+!�= q��=�!��= %���!�. 

� %�#�$�+� ="���/!"� ,��� +�,��!� �"��!� + $���!�= ��#�!�� ��%� 
�j�*�!/ ($�+��!�� "��"* 	����$%"*" <��,��). � 25 �j!) (" 5 �j�) 2015, 
2016 � 2017 **. =��"�"= ("$�"�!"� +�%"(%� � ��`,"�%� (�", &�%$��"+���$/ 
(���$��+����� =�`"&��!� + ���< ("`�'�)< �"��!!"*" ��!�B�&��: +��B�!� 
$%�"!�, �����$� � ("�=� ��%�. �) ("��#�!�) ��(��`�!����+!�< ��!!�< (" 
#�$��!!"$�� � ��%$"!"=�#�$%"=� ��`!"",��`�j + %���"= �` �$$�����=�< 
��!�B�&�"+ +`)�� (�",� + ���<%���!"� ("+�"�!"$��. ;�"E��/ "�!"� (�"-
,� — 0,0625 =2. 

� <"�� %�=����/!"� ",��,"�%� (�", �$��!"+��!", #�" + `�+�$�="$�� "� 
("`�'�� ��!�B�&�� $"$��+ =�`"q��&"!� `!�#����/!" =�!)��$) %�% (" %"-
��#�$�+�, ��% � ��%$"!"=�#�$%"=� $"$��+� ,�$("`+"!"#!�<. ��%, !�$���!�� 
("�=� $"$��+��" + $""�+��$�+�jE�� *"�� 78,7; 45,3 � 106,7 q%`/=2, � !� 
+��B�!� $%�"!� — 4,0; 22,7 � 64 q%`/=2. ;�� q�"= ��%$"!"=�#�$%�� $(�%�� 
!�$���!�) ("#+ %���"� ��!�B�&�!"� ("`�'�� �"$�"+��!" !� =�!)��$) + `�-
+�$�="$�� "� *"�� �$$���"+�!�).

� ("#+�!!�< $,"��< +$�< �$$���"+�!!�< ,�"'�!"`"+ ",!�����!� *�$�-
!�'� ,�,"#�% $�=. Noctuidae, ��#�!%� %"=��"+-�"�*"!"��% ($�=. Tipulidae), 
=���+/� Lasius niger, ��#�!%� !�+"`!�%"+ �"�� Aphodius, � ��%�� ��%� $�=. 
Carabidae. ���+!����/!�� �!���` ("#+ !� "�!�< � ��< �� ("`�'�)< ("%�`�� 
��!�=�%� !�$���!�) + `�+�$�="$�� "� *"�� �$$���"+�!�). 

���#!�� ��%"+"�����/ — �-� ,�"�. !��%, (�"&. �.:�. ��*�"+
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�	 597.2/.5 

� %����#�� ������#� #��!��� Phoxinus percnurus (Pallas) 
��'� 0���� ��(�����!��#� ��������#� ���'� «0���8» E'&��� 

�.:�. ;���"+
��+��"-�"$�"#!�� &������/!�� �!�+��$����, *. �%��$% 

�<��"&��!� =���< ��% �%���� % !�$�")E�=� +��=�!� $��," �`�#�!�.
G��/ ��,"�� — ���/ !��#!�j %����!� " ="�&",�"�"*�#�$%�< � q%"�"*�-

#�$%�< "$",�!!"$�)< "`��!"*" *"�/)!� ��%� ��!)) !�'�"!��/!"*" (���"�-
!"*" (��%� «���!q» �%����.

�(��+�� (�"+��� �`�#�!�� *���",�"�"*�#�$%�< ("%�`������ =�$�"",�-
��!�), +��"+"� $"$��+ ��, � "$",�!!"$�� "`��!"*" *"�/)!� %�% =�$$"+"*" 
",������) ��%� ��!)). ��`��/���� �$$���"+�!�� ="*�� ("$�����/ "$!"+"� 
��) ���/!��B�*" ="!��"��!*� ��,, q%"�"*�#�$%"*" (�"*!"`��"+�!�) �`=�-
!�!�� + $���%���� ��,!"*" $"",E�$�+� ��%� "<��!)�="� ������"���.

�"�/)¦!� (���. Phoxinus) — �"� =��%�< (��$!"+"�!�< ��, $�=��$�+� %��-
("+�< "��)�� %��("",��`!�<. ���!��B�� �$�"#!�% (���!�) ��) <�E!�< 
��,. � �%���� �=��� !�%"�"�"� (�"=�$�"+"� `!�#�!��. 

;" $��!����!�= =��"��%�= (;��+��!� �. A, 1939; 	�����"+ �. A, 2002) 
+`)�� (�"=��� (�"=�$�"+"� ���!� (ad), ���!� (" �=���� (�$), =�$$� ,�` 
("�%� (Q) � =�$$� $ ("�%"� (q), "(������!� ("� � `���"$�/ *"!��.

��`��/���� �$$���"+�!��:
� !� ="�&"�"*�j � ,�"�"*�#�$%�� �!���` +`)� 41 q%`�=(�)� "`��!"*" 

*"�/)!�;
� !��,"�/B�� +�$ ��,� (("�!"*") $�,��$%"� (�"�+� — 270 *;
� !��=�!/B�� +�$ ��,� (,�` +!����!!"$��) $�,��$%"� (�"�+� — 14 *;
� ("� (" `���"$�� %"��,���$) +" II–III $�����;
� !��,"�/B�� +�$ ��,�(("�!"*") "`��!"*" *"�/)!� — 41 *;
� !��=�!/B�� +�$ ��,� (,�` +!����!!"$��) "`��!"*" *"�/)!� — 8 *;
� ("� (" `���"$�� %"��,���$) +" II–III $�����;
� �` 41 q%`�=(�)�� § — 40 B�, ̈  — 1 B�. � "$!"+!"= (��",����j� $�=%�.
���,"��� =�$$"+�� +��� — "`��!�� *"�/)! (Phoxinus percnurus (Pallas) 

� $�,��$%�) (�"�+� (Rutilus rutilus (Linnaeus, 1758). ��!"%, )`/, E�%� )+�)-
j�$) ���!�#!�=�. 

;"��#�!� $+���!�) " ="�&",�"�"*�#�$%�< � q%"�"*�#�$%�< "$",�!!"-
$�)< *"�/)!� "`��!"*" ��%� ��!)), �$��!"+��!" $"$�")!��, !�#�� $�$��=���-
#�$%�� ="!��"��!* q�"*" +���. 

���#!�� ��%"+"�����/ — �-� ,�"�. !��% �.:�. �)(���*)!"+ 



178

�	 630*114.261

+&� $������!��#� ����� �������$�� 

�.:. ;��,���, �.:�. �("��<�!�
��,��$%�� &������/!�� �!�+��$����, *. 	��$!")�$%, 

�!$����� ��$� �=. �.:�. ��%�#�+� �� ���, *. 	��$!")�$%

�`"� )+�)��$) "�!�= �` !��,"��� +��!�< q��=�!�"+ (���!�) ��$��!��. 
��%"(��!�� �`"�� + ("#+� $����� ("%�`�����= !�(��+��!!"$�� � ��`��/��-
��+!"$�� �!�'���/!"*" ("#+"",��`"+����/!"*" (�"'�$$�. 

�$$���"+�!�) (�"+"�)�$) !� "�!"= �` ��%��/��+��"+�!!�< "�+��"+ �"-
�"��!$%"*" ,��"�*"�/!"*" ��`��`� + 	��$!")�$%"= %���. A"�=��"+�!�� "�-
+��� ̀ �+��B�!" + 2006 *. ;���"� $��,���`�'�� ("�"�!"� =�$$� $"$��+�� �+� 
*"��. ;�"+���!" �$%�$$�+�!!"� ��$"`���E�+�!�� 2–3-���!�=� $���!'�=� 
$"$!�. �� ="=�!� (�"+���!�) �$$���"+�!�) %��/���� �"$��*�� 10–11-���-
!�*" +"`��$��. � =�����)�/)< $&"�=��"+��$) ���+)!�$��� ("%�"+ $ ",E�= 
(�"�%��+!�= ("%�����= !� =�!�� 70–80:%. 

�,E�� `�(�$ =�!����/!"*" �`"�� (N=�!), !�����"+ (N-NO3) � �=="!��-
!�< &"�= (N-NH4) "(�����)�� ��) (���"`¥="+, &"�=���jE�<$) %�% ("� �)-
��=� %��/���, ��% + =�����)�/)<, + !�#��� � + %"!'� ����. 

�� $="��) !� "�!"$����/!" %"�"�%�� (���"� &"�=��"+�!�), (���"`¥=� 
!� �#�$�%�< `�!)��< ���+)!�$��=� $"",E�$�+�=� "���#�j�$) ,"��� +�$"-
%�= `�(�$"= =�!����/!"*" �`"��. ��`��#�) (" `�(�$�= N=�! $"$��+�)j� 
25:% + !�#��� ����, � + %"!'� +�*���'�"!!"*" (���"�� !�,�j����$) (��+"$-
<"�$�+" + ()�/ ��`. 

� $���%���� ̀ �(�$"+ N=�! (���"`¥="+ =�����)��� %��/��� (��",����j� 
!������, "�!"$����/!�) �"�) %"�"��< $"$��+�)�� 55 + !�#��� ����, �+���#�-
+�)$/ �" 92:% + %"!'� +�*���'�"!!"*" (���"��. ;���"`¥=� + �)��< %��/-
��� "���#�j�$) ,"��� +�$"%�= "�!"$����/!�= $"�����!��= N-NH4 (60:%) 
+ !�#��� +�*���'�"!!"*" (���"��, % ="=�!�� �*" "%"!#�!�) �"�) !�����"+ 
+"`��$���� �" 56:%. 

��%�= ",��`"=, �$�/ "$!"+�!�) ("��*��/, #�" (�"'�$$� =",���`�'�� 
�`"�� + ��<!"*�!!�< ("#+�< ("� ���+)!�$��=� � ��$!�=� $"",E�$�+�=� 
�=�j� $+"j $(�'�&�%�. ;�� q�"= ��!!�) $(�'�&�%� ="��� (�")+�)�/$) !� 
$�=�< ��!!�< q��(�< �!�'���/!"*" ("#+"",��`"+�!�).

���#!�� ��%"+"�����/ — %�!�. ,�"�. !��% �.:�. ���&��"+�
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�	 574.24

0��������!�*" $��2���#�)��'�" � %����$�)��'�" ������ 
>����*� �'���" ����*� ������'

	.:�. ��$�"�*��+�
	��$!")�$%�� *"$����$�+�!!�� (���*"*�#�$%�� �!�+��$���� 

�=. �.:;. �$��&/�+�

>"�"B" �`+�$�!", #�" ��%$"!"=�#�$%� ,��`%��, ",���jE�� !� "�!"� 
������"��� +��� ="*�� (��$("$�,��+��/$) % %"=(��%$� q%"�"*�#�$%�< 
&�%�"�"+ ��`!�=� (��)=�. �=�j�$) $+���!�) " �"=, #�" %��$!�) ("��+%� 
(Clethryonomys rutilus) (�������+���$) ,"��� q!��*"`�����!"� ���(��+!"� 
$�����*�� (" $��+!�!�j $ %��$!"-$��"� ("��+%"� (Clethryonomys rufocanus) 
[1]. �"�!" (���("�"���/, #�" +%��� &�%��/����+!"*" ���="*�!�`� ,��"*" 
���� �, +"`="�!", ,���+�< ���("'��"+ ��(" ,��"*" ���� + ���="��*��)-
'�j q��< �+�< +��"+ ("��+"% ��`��#���$). G��/j ��,"�� ,�� $��+!����/-
!�� ="�&"�"*�#�$%�� � ,�"<�=�#�$%�� �!���` ,��"� � ,��"� ���"+�< 
�%�!�� � %��$!"� � %��$!"-$��"� ("��+"%. 

��='� ("��+"% Cl rutilus (n:=:5) � Cl. rufocanus (n:=:15) "��"+��!� $ ("="-
E/j �"+�B�% ���" + ��#�!�� �+*�$�� 2017 *. + "%��$�!"$�)< *. 	��$!")�$%� 
(`�("+��!�% ��"�,�). ����,"��#�$%�j �%��+!"$�/ ���"+�< �%�!�� "'�!�-
+��� %"$+�!!" (" �< '+��"+"� *�==� � (" $"�����!�j ",E�*" ,��%�. ����-
!)) =�$$� ���� %��$!"� ("��+%� $"$��+��� 17,4 ± 1,10, + *��((� %��$!"-$��"� 
("��+%� q�"� ("%�`����/ ,�� +�B� !� 20:%. ��!"$����/!�) =�$$� =���"(�-
�"#!"� ,��"� � (�<"+"� ,��"� ���"+�< �%�!�� !� ��`��#���$/, $"$��+�+ "%"-
�" 0,22:% � 0,33:% $""�+��$�+�!!". ��=!�� "���!%� '+��� ���"+�< �%�!�� 
�%�`�+��� !� ("+�B�!!�� =��"<"!���"*�!�` [2]. �"�����!�� ,��%� + ,��"= 
���� $"$��+�)�" 145,93:±:17,84 � 79,91:±:20,10 =%*/=* ��) %��$!"-$��"� ("-
��+%� � %��$!"� ("��+%� $""�+��$�+�!!". �"�����!�� ",E�*" ,��%� + (�<"-
+"= ���� ("��+"% ","�< +��"+ !� ��`��#��"$/ � $"$��+�)�" "%"�" 30 =%*/
=*, #�" $""�+��$�+��� ("+�B�!!"� =���,"��#�$%"� �%��+!"$�� q�"*" ��(" [2]. 

� ���/!��B�= (��!�����$) (�"+�$�� ,"��� �E����/!�� %"��#�$�+�!!�� 
�!���` �!��"=�#�$%"*" ��$(������!�) $%"(��!�� ,��"*" ���� � �==�!"<�-
=�#�$%�j ���!��&�%�'�j ,���+"� ���"+"� �%�!� ��) ,"��� ","$!"+�!!"-
*" $����!�) " �"�� &�%��/����+!"*" ���="*�!�`� + ���(��+!�< $�����*�)< 
�`�#��=�< +��"+.

______________________________
1. %��$�� �.��. ;��� ���(��'�� =�B�+��!�< *��`�!"+ �.: ���%�, 

1977. 354 $.
2. Kalinovich A., DeJong J, Cannon B., Nedergaard J. UCP1 in adipose tissue: 

two steps to full browning // Biochimie. 2017. V. 134. P. 127–137.

���#!�� ��%"+"�����/ — %�!�. ,�"�. !��%, �"'�!� �.:�. ��$�%"+�
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�	 616.995.121

{�����* �'��!�*� ������' (��� Alticola)

�.:�. �"=�!"+�, �.:�. �*"�"+�, �.:�. �"(���!�, �.:�. �$�("+�
�!$����� �$��$�+�!!�< !��% ��A� �=. �.:	. �=="$"+�, *. �%��$%,

�!$����� $�$��=���%� � q%"�"*�� ��+"�!�< �� ���, *. �"+"$�,��$%,
�%��$%�) *"$����$�+�!!�) $��/$%"<"`)�$�+�!!�) �%���=�)

���/=�!�"&��!� ��==�!*"+��!"� ("��+%�, %�% � ���*�< +��"+ +�$"%"-
*"�!�< ("��+"%, (��%��#�$%� !� �$$���"+�!�, #�" ",�)$!)��$) ����!"�"-
$��(!"$�/j =�$� �< ",���!�) � ",�#!" !�`%"� #�$��!!"$�/j. � 2016 *. !� 
�!j�$%"= <��,�� !�=� ,��" "��"+��!" 22 "$",� ��==�!*"+��!"� ("��+%�, 
`�����!!�� ()�/j +���=� *��/=�!�"+. ;" q%$��!$�+!"$�� `�����!�) �"-
=�!��"+��� '�$�"�� �"�� Arostrilepis ($�=. Hymenolepididae) (?�:=:31,0:%). 
�!��!$�+!"$�/ �!+�`�� $"$��+��� "� 1 �" 7 $" $���!�= `!�#�!��= 3,1 !� 
"�!" `�����!!"� ��+"�!"�. 

�����!!�� q%`�=(�)�� "���#�j�$) (" �)�� ="�&"�"*�#�$%�< (��`!�%"+ 
"� �`+�$�!�< +��"+ � (���("�"�����/!" (���$��+�)j� $","� $�="$�")���/-
!�j ��%$"!"=�#�$%�j ���!�'�. ;" !�B�= ��!!�=, ��) $%��/!�< ("��+"% !� 
<���%���!" `�����!�� *�=�!"��(����!�=� '�$�"��=�. ��!��, (�� �$$���"-
+�!�� *��/=�!�"&��!� $%��/!�< ("��+"% !�=� ,��� !����!� '�$�"�� ��B/ 
� ()�� +��"+ <"`)�+ — A. semicanus, A. strelzowi, A. macrotis, A. olchonensis. 
� "$!"+!"= "!� ,��� `�����!� '�$�"��=�, "�!"$)E�=�$) % �+�= $�=��-
$�+�=, — Anoplocephalidae � Catenotaeniidae (��`��#!�� (���$��+����� �"-
�"+ Anoplocephaloides, Paranoplocephala, Microticola � Catenotaenia). ;�-
��`����"+�!�� '�$�"� $�=. Hymenolepididae ��!�� ,��" �$��!"+��!" ��B/ 
� A. argentatus (	��*�`�)) � � A. lemminus �` ���*�< =�$�"",���!�� !� $�-
+��"-+"$�"%� �%���� (��,�!"+, A��"�"+, 1970; �%�B�+�# � ��., 1972). �!-
!�� +��� <"`)�+ "�!"$)� % ��`!�= ("��"��= — Aschizomys � Alticola. ��=� 
(���("��*���$), #�" `!�#����/!�� +%��� + (���`����"+�!�� *�=�!"��(���� 
� ��==�!*"+��!"� � $���,��$�"� ("��+"% +!"$)� �=�!!" q%"�"*�#�$%�� �$-
�"+�) ",���!�) ("$���!�<. ���")�!", "$",�!!"$�� =�$�"",���!��, ("�<"�)-
E�� q��= +���=, ("`+"�)j� $�E�$�+"+��/ ��= �!+�`�"!!"=� `+�!� — (�"=�-
���"#!�= <"`)�+�=. �`+�$�!", #�" + �$�"+�)< %���!�*" ��+��� *�=�!"��(�-
���� �$("�/`�j� %"���=,"� + %�#�$�+� (�"=����"#!�< <"`)�+. 

���#!�� ��%"+"������ — %�!�. ,�"�. !��% �.:�. 	��+"(��"+, 
%�!�. ,�"�. !��% �.:�. C�<��"+
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�	 582.998.1:574(571.150)

��������������� )&>������#� ���� �������� 
(�'�����* �&���/��'�������" �� ���������� #. G����' 

(����"�'�" '��", B�'����'�" ��"��)

.:�. ���/
�"+"$�,��$%�� *"$����$�+�!!�� �*���!�� �!�+��$����

�� ������"��� �����$%"*" %��) "�=�#���$) �%��+!�) �!+�`�) #����"�-
!"*" +��� ��$��!�) '�%��<�!� ���!�B!�%"��$�!"�. �"*��$!" ���!"� %!�-
*� &�"�� ��,��� ��!!�� +�� ��$��!�) )+�)��$) #����"�!�= � "�!"$��$) 
% "(�$!�= �!+�`�"!!�= +���=. �! �=��� �)� !�*���+!�< "$",�!!"$���: 
+���$!�!�� =�$�!�< +��"+; $"�����!�� �!*�,��"�"+; !� ("���!�� ��+"�-
!�=�; $!���!�� %�#�$�+� ��+"�!"+"�#�$%�< %"�="+; +�`�+�!�� �����*�� 
� #��"+�%� + (���"� '+���!�) ��$��!�). 	�"=� �"*", '�%��<�!� <"�"B" 
*�,����`�����$) $ =�$�!�=� +���=�, �`=�!)) *�!���#�$%"� ��`!"",��`�� 
��$�����/!�< $"",E�$�+. ;"q�"=� �$$���"+�!�� ��=("+ ��$(�"$���!�!�) 
��!!"*" +��� !� ������"��� �����$%"*" %��) �%����/!".

�,��%� �$$���"+�!�) — Cyclachaena xanthiifolia (Nutt.) Fresen.
;���=�� �$$���"+�!�) — (�"'�$$� �!+�`�� � !�������`�'�� ��!!"*" 

+��� + ��$�����/!"� $"",E�$�+".
G��/ �$$���"+�!�) — �`�#�!�� ,�"�"*�#�$%�< "$",�!!"$��� #����"�-

!"*" +��� � ("�$% (���� $�����+�!�) ��$(�"$���!�!�).
���"�� �$$���"+�!�) — =��B���!�� � $��'�"!��!�� ("��+�� �$$��-

�"+�!�), ("��+�� "(���, =��"� (�",!�< (�"E��"%, =��"� $����$��#�$%"� 
",��,"�%� ��!!�<.

�$!"+!�� ��`��/���� � +�+"��
1. �!+�`�) � !�������`�'�) ��$��!�) + =�$�!�� �$�"+�) �+���#�+���$) 

!� 3:% + *"�. ��� )+�)��$) ("$�")!!�=.
2. "�) +��� + ��$�����/!"= $"",E�$�+� `� ��� =�$)'� �+���#���$/ !� 

26:%. �!!�� (" ("(��)'�"!!�= <���%����$��%�= +�$"%�.
3. ;�"+���!� =��� ,"�/,� $ ��$(�"$���!�!��= '�%��<�!�: $%�B�+�-

!��, %"�#�+�!��, ",��,"�%� *��,�'���=�. ��%$�=��/!�� q&&�%� ("%�`�� 
<�=�#�$%�� =��"� — ",��,"�%� *��,�'���=� �*�"%�����"= � ���&"$"=. 
;"*�,�" �" 91:% ��$��!��.

___________________
1. ���}������ 	.��. ���!�) %!�*� &�"�� ��,��� / ~. 	. ��!"*���"+�, 

�.:�. 	�(��)!"+. �"+"$�,��$%, 2016. 439 $.

���#!�� ��%"+"������ — %�!�. $.-<. !��%, �"'�!� �.:�. ;"!"=���!%", 
�.:�. ����
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�	 597.2/.5 (571.56)

��2���#�)��'�� ������������ ���'�� 
�. Brachynystax �� �����$�� E'&���

�.:�. ���(�!"+�, �.:;. ���('"+�
�!$����� �$��$�+�!!�< !��% ��A� �=. �.:	. �=="$"+�, *. �%��$%,

�%��$%�) *"$����$�+�!!�) $��/$%"<"`)�$�+�!!�) �%���=�), *. �%��$%

��$(�,��%� ��<�-�%���) `�!�=��� "�!" �` (��+�< =�$� + $���!� (" +"-
�!�= ��$��$�=. � ��$(�,��%� (�"��%�j� "�!� �` $�=�< %��(!�< ��% �+��-
`��: ��!�, 	"��=�, �!��*��%�. �"�/B�) #�$�/ +��"+ ��,, ",���jE�< + +"-
�"�=�< �%����, "�!"$)�$) % $�=��$�+� $�*"+�< Coregonidae � �"$"$�+�< 
Salmonidae ��,. � $"$��+� $�=��$�+� Salmonidae +�����! "����/!�� �"� 
Brachymystax, %"�"��� +%�j#��� �+� +���: "$��"����� ��!"% Brachymystax 
lenok Pallas (1773) � ��("����� Brachymystax tumensis Mori, 1930. � +"�"�-
=�< �%���� ",���j� ",� q��< +���. 

� %"!'� (�"B�"*" ��$)������) ,��� (����"��!� =��"��%�, ("`+"�)j-
E�) (�"+"���/ $��+!����/!�� ="�&"�"*�#�$%�� ��,"�� !� "$!"+� '�&�"-
+"� &"�"*��&�� ��, (�"#%���+, C��%"+�, 2007). �"*��$!" q�"� =��"��%� 
!�=� ,��� (�"=���!� ��!%� �` !�%"�"��< ��% �%���� — ���!�%, ��=���, 
����!, �!�. �� "$!"+� (�"=��"+ =� $��+!��� +�,"�%� (" $���!�= ���&-
=���#�$%�= $ ("="E/j %������) «t» ��/j��!��, � ��%�� (��=�!)) =��"� 
*��+!�< %"=("!�!�. �$� +�,"�%� ��!%"+ <"�"B" ��`��#�j�$) =���� $","�. 
;�� $��+!�!�� ��!%"+ Brachymystax lenok �` ��`!�< ("(��)'�� +�)+���$/ 
��`��#�) (" 11 (��`!�%�= (,�` 5:%). ���+��"+�� $��+!�!�) ("%�`���, #�" 
(�� $��+!�!�� +�,"�%� "$��"����< ��!%"+ �` �. ���!�% $ +�,"�%"� ��("-
����< ��!%"+ �` �. ��=��� =� ("��#��� ��`��#�) (" 15 (��`!�%�=, �"*�� 
%�% �!��"*�#!"� $��+!�!�� ��("����< ��!%"+ $ "$��"����=� ��!%�=� �` 
�. ����! ("%�`��� �"$�"+��!�� ��`��#�) (" 9 (��`!�%�=. �$!"+!�� ��`��-
#�) =���� ��!%�=� ��`��#!�< +��"+ (��<"�)�$) !� (��`!�%�, $+)`�!!�� 
$ ��$$�")!�)=� "� %"!#�%� ���� �" (��+!�%"+, � (��`!�%"+ *"�"+�. ;�� 
$��+!�!�� ��("����< ��!%"+ �` �. ��=��� $ "$��"����=� ��!%�=� �. ����! 
(+��")�!�� +$�*" *�!�����+!" (�"�$<"�)E�=� �` �. �"=(") `!�#����/!�< 
��`��#�� (" (��`!�%�= *"�"+� !� ",!�����!". ��!"$����/!"� $<"�$�+" 
&"�=� ���� "$��"����< ��!%"+ �` �. ����! $ ��("����=� ��!%�=� �. ��=�-
�� ="�!" ",�)$!��/ �"�/%" ",E�= *�"*��&�#�$%�= ���"!"= �< ",���!�), 
�"*�� %�% �. ���!�% `!�#����/!" "���#���$) "� ��% ,�$$��!� �. ����! $��%�-
jE�< $ ���<")!$%"*" !�*"�/). 

���#!�� ��%"+"������ — %�!�. ,�"�. !��% �.:�. �"#%���+, 
%�!�. ,�"�. !��% �.:�. C�<��"+
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�	 593.6

��2���#�� � �����$���'� �*$��/�� '�������*� ������� 
���'����� Tabulata �� ������#� ������

;.:;. �"�"�%"+
�"+"$�,��$%�� *"$����$�+�!!�� �!�+��$����

;��+�� (���$��+����� ("�%��$$� Tabulata �`+�$�!� �` "��"��!�� !��-
!�*" "��"+�%� ~�!"� ��,��� � ��+��!"� �=���%�. �� $���� � ��+"! (���-
�� q("<� ��$'+��� q��< %"����"+. � !�#��� ����$� ("$���!�� (���$��+����� 
�` "��)�� F�vositida ("�!"$�/j +�=����.

� (���"� $���!�*" ��+"!� ��,��)�� �%��+!" �#�$�+"+��� + ",��`"+�!�� 
("�+"�!�< %"�"!��. ���*"���) $+"�=� %��,"!��!"=� $%����� "!� "#�!/ <"-
�"B" $"<��!���$/ + ��`��#!�< ("�"��<, #�" ("`+"�)�� "(�������/ �< ="�-
&"�"*�j � $"$��+��/ %��$$�&�%�'�j. 

Tabulata — "��! �` ("�%��$$"+ Anthozoa, ("q�"=� "$!"+!�� q��=�!�� 
�< ="�&"�"*�� )+�)j�$) ",E�=� ��) +$�< %"����"+�< ("��("+. �< $(�'-
�&�#!�=� #����=� )+�)j�$): %"�"!���/!�) "�*�!�`�'�), +"`!�%!"+�!��, 
(��$("$",��!�� ��) $+)`� +!����!!�< ("�"$��� %"������"+, �%��+!"� ��`-
+���� ��`!"",��`!�< (" &"�=� �!�E � (���=�E�$�+�!!" =�!���j�!�� 
��`=��� $%����!�< q��=�!�"+ (�$!"+� (���"!�"�"*��, 1962).

� (��%��#�$%"� #�$�� ��,"�� (" �`�#�!�j � "(������!�j +��"+ ("�-
%��$$� Tabulata �` ��`��`� �-8318, %"�"��� ,�� $����! + ���"$�����%�!-
$%"= %��/���, ��$("�"��!!"= !� `�(��!"� "%���!� *"�"�� ���/�+$%�, ��$-
$="���!" ,"��� 100 B��&"+, 82 �` !�< $"������� ��`��#!�� +��� ��,��)�. 
���� !����!� (���$��+����� q�"*" ("�%��$$� �` ���< "��)�"+ � #�����< 
$�=��$�+, %"�"��� +%�j#�j� 14 +��"+.

;" !��,"��� #�$�" +$���#�jE�=$) +���= $"$��+��!� &"�"��,��'� � ="-
!"*��&�#�$%"� "(�$�!��, %"�"�"� +%�j#��� B�$�/ +��"+ �` �+�< ��`!�< "�-
�)�"+, ���< $�=��$�+ � #�����< �"�"+: Thamnopora alta var. spina (Dubatolov, 
1959); Thamnopora beliakovi (Dubatolov, 1951); Alveolites acrosquamatus 
(Dubatolov, 1959); Tyrganolites tchernychevi (Dubatolov, 1959); Heliolites 
ambiguus (Tchernychev, 1951); Heliolites vulgaris (Tchernychev, 1951).

���#!�� ��%"+"������ — %�!�. ,�"�. !��% �.:�. ������!�, 
�.:�. >�,�,���!�
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�	 630*114.27

0��&'�&�� ��#���)��'�#� �������� �������$�� 
(��������'�" &#��!�*" ������, ���������'�" '��")

�.:�. �("��<�!�, �.:. ;��,���
��,��$%�� &������/!�� �!�+��$����, *. 	��$!")�$%, 

�!$����� ��$� �=. �.:�. ��%�#�+�, *. 	��$!")�$%

�� !�#��/!�< q��(�< q+"�j'�� ("#+� !�<"���$) + "(�����)jE�� `�+�-
$�="$�� "� +!�B!�< &�%�"�"+, !�%�(��+��� ,�"*�!!�j q!��*�j � +�E�$�+" 
[1], $���"+����/!", ��%�� (���=���� %�% `�(�$ � $���%���� "�*�!�#�$%"*" 
+�E�$�+� (��) ("#+ )+�)j�$) %�j#�+�=� ���*!"$��#�$%�=� ("%�`����)=�, 
��$%��+�jE�=� $(�'�&�%� �!�'���/!"*" ("#+"",��`"+�!�).

�� ("���`���)�� !� �+� &��%'��: ��*%"=�!�����`��=�j (����) � $��-
,��/!�j. A��%'�) ���� (���$��+��!� �+�=) &"�=�=�: ��,��/!"� � ("�-
+��!"� (;��). A��"������, $"$���"�"#�!!�� !� ("+��<!"$�� (��$!�) ("�-
$���%�) � + �"�E� ("#+� (%"�!�+�) ="��=�$$�), — ��,��/!�) &"�=�. ��*�-
!�#�$%�� (�"��%�� &��"������� � *�=�$�, ��*%" (���<"�)E�� + ��$�+"��="� 
$"$�")!�� (�� ("$���"+����/!"� q%$���%'�� +"�"� � 0,1 n ��$�+"�"= E��"#�, 
"�!"$)� % ;��. �"�����!�� ;�� <���%����`��� ,�����B�� ��`��+ ��) =�-
%�",�"�"*�#�$%"� ���!$&"�=�'�� � =",���`�'�� q��=�!�"+ (���!�).

�$$����j�$) ("#+�, &"�=���jE��$) ("� ��$!"� ��$�����/!"$�/j 
%��/���� $"$!� (Pinus sylvestris L.), �$��$�+�!!�� "$�!"+"-,���`"+�� ��$ 
!� 10- � 32-���!�= "�+���< $""�+��$�+�!!" ((�. (�. 1 � 2) � &"!"+�� ,���`-
!)% !� $��"� ��$!"� ("#+�.

�,E�� ̀ �(�$� �*���"�� + �`�#��=�< ("#+ <���%����`�j�$) ,��`%�=� +�-
��#�!�=�: 40, 45 � 46 �� *�-1. � (���"`¥=�< (�. (�. 1 � $��"� ("#+� ",E�� 
`�(�$ �*���"�� + ��+!�< �"�)< (���$��+��! $��,��/!"� � ��*%"=�!�����`�-
�="� &��%'�)=�, ��) ("#+� (�. (�. 2 "�=�#���$) `!�#����/!"� (75:%) (��-
",����!�� ����. ;��",����jE�) #�$�/ ���� `��$/ &"�=�����$) `� $#�� 
("�+��!"*" *�=�$� ="�"�"� ("#+�. ����"+����/!", *�=�$"+�� +�E�$�+� 
$��," `�%��(��!� ("#+�!!�= ("*�"E�jE�= %"=(��%$"=. ��%�� ("#+�!!�� 
$�$��=� !��=�!�� �$�"�#�+� % �`=�!�!�)= "%����jE�� $����.

___________________

1. �+�}� 
.��. ��"*�"'�!"�"*�#�$%"� !�(��+��!�� + ("#+"+���!�� // 
;"#+"+���!��. 1996. } 3. �. 298–309.

���#!�� ��%"+"�����/ — %�!�. ,�"�. !��% �.:�. ���&��"+�
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�	 574.24

�����$�)��'�� ���%������� ��������-'&������'��*� �������" 
� &������� &�%������������" ����* �� ���$��� #����� 
�>���������'�

�.:. �%�#�+�
���!�+���"+$%�� *"$����$�+�!!�� �!�+��$����

��,�!�`��"+�!!�) $���� — "�!" �` $(�'�&�#�$%�< ",��`"+�!��, $����, 
%"�"��) !�<"���$) + !�(����+!"� !�*��`%�. ;���(��)��), `�+"��, ���!$-
("��, !�$���!!�� =�$�� — q�" "$!"+!�� $"$��+�)jE�� !�*��`%� !� $����.

?%"�"*�#�$%�) $����'�) + *. ���!�+���"+$%� )+�)��$) +"`��$��jE�-!�-
(�)��!!"� + $+)`� $ �+���#�!��= #�$��!!"$�� !�$���!�), $��"����/$�+"=, 
!�,��*"(��)�!�= %��=��"= � =!"��$�+"= ���*�< &�%�"�"+, %"�"��� + $�=-
=� ��j� ,"�/B�j !�*��`%� !� $���� + ��!!"= *"�"��.

G��/j �$$���"+�!�) )+�)�"$/ �`�#�!�� ,�"<�=�#�$%�< "$",�!!"$��� 
����+/�+ � %�$���!�%"+ + �$�"+�)< *"�"�� ���!�+���"+$%�. ��",� "(����-
���/ <���%��� +��)!�) ��,�!�`�'�� !� ,�"<�=�#�$%�� $"$��+, =!"j ,��� 
�`�#�!� $����jE�� (���=����: $"�����!�� <�"�"&����, &��+"!"+, �!�"-
'��!"+ � �!��%$ �`"�!"*" ,���!$� NBI (Nitrogen Balance Index) + ��$�/)< 
���+�$!"-%�$���!�%"+�< ��$��!�� + ��,�!�`��"+�!!"� $����.

�$$���"+�!�) (�"<"���� + 2 q��(�: 1 q��( — �j!/ 2016 *"��, %"*�� "$-
!"+!"� ����� �`�#�!�) (�� !� '�!����/!�j #�$�/ *"�"��; 2 q��( — �j�/ 
2017 *"��, %"*�� �$$���"+�!�j ("�+��*��$/ (�"=�B��!!�) ������"��) 
� %"!��"�/!�) �"#%�, �`=���!�) (�"+"����$/ $ ("="E/j �!!"+�'�"!!"*" 
�((����� &��+"!��- � <�"�"&���"- =���� DUALEX — 4 (A��!'�)).

�!"j ("��#�!� � ",��,"��!� ��!!�� (" $"�����!�j + ��$�/)< ���+�$-
!"-%�$���!�%"+�< ��$��!�� <�"�"&����, &��+"!"+, �!�"'��!"+, `!�#�!�j 
�!��%$� �`"�!"*" ,���!$� NBI + *"�"�� ���!�+���"+$%� +" +$�< `"!�<. ��-
`��/��� �$$���"+�!�) ("%�`��, #�" ,�"<�=�#�$%�� ("%�`����� +��/���j�$) 
+" +$�< �`�#�!!�< `"!�<. ���,"�/B�) !�*��`%� ��,�!�`�'�� (�")+���$/ 
%�% + (�"=�B��!!"� `"!�, ��% � + '�!����/!"� #�$�� *"�"��.

�����$��#�$%�) ",��,"�%� ��!!�< ("%�`��� ���(���"+�!!"$�/ ��$��!�� 
% �$�"+�)= ��,�!�`�'��. ;�"=�B��!!�) `"!� !�<"���$) ("� !�*��`%"� 
&�%�"�"+, %"�"��� "%�`�+�j� !�*���+!"� +��)!�� !� q%"�"*�j *"�"��.

� ���/!��B�= (��!�����$) +���,"�%� =��"�"+, %"�"��� ,���� $("$",-
$�+"+��/ $"%��E�!�j +��)!�) ��,�!�`�'�� !� q%"�"*�j. �� $"<��!�!�� 
'��"$�!"$�� q%"�"*�#�$%"� $�$��=� *"�"��.

���#!�� ��%"+"�����/ — %�!�. ,�"�. !��%, �"'�!� ?.:�. ~=�*��"+� 
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�	 58.009

	��%������� �����$�)��'�#� �������� 
Convolvulus ammanii Desr. � ����� � &������$� �������������

�.:�. �)(%�!, �.:�. �����%"+�
�"+"$�,��$%�� *"$����$�+�!!�� �!�+��$����

�`�#�!�� �!��"=�� +/j!%� �==�!� Convolvulus ammanii Desr. ("`+"�)�� 
��$B����/ ",��= $+���!�� ", q�"= =��"�`�#�!!"= +��� � "�=����/ %"!-
$��+���+!�� � �`=�!#�+�� (��`!�%� + �*" $��"�!��. �$$���"+�!�� (�"+�-
��!" $ '��/j +�)+��!�) $+)`� =���� �!��"=��� � q%"�"*��� Convolvulus 
ammanii. �) q�"*" ,��� +�)$!�!� "$",�!!"$�� �*" ��$(�"$���!�!�) + ���-
"!� �$$���"+�!�) — + +�$"%"*"�/)< ����), !� j�!�< "��"*�< 	����$%"*" 
<��,��. ��$��!�� +$���#���$) !� $%�"!�< +$�< q%$("`�'��, %�"=� $�+��!"�, 
� (���("#����� ��," *"�!�� +����!�� j�!�< #��!"`�="+, ��," `�E�,!�!-
!�� +����!�� %�B��!"+�< ("#+. �� $%�"!�< j�!"� q%$("`�'�� +/j!"% 
�==�!� ,�� ��%�� !����! + $%��/!�< $"",E�$�+�<. � ("="E/j $+��"+"� 
=�%�"$%"(�� ,��" �`�#�!" �!��"=�#�$%"� $��"�!�� ("(���#!�< $��`"+ 
$��,�). �!���`���) ("��#�!!�� ��`��/����, ="�!" $�����/ $����jE�� 
(���("�"��!�).

1. ���,��/ +/j!%� �==�!� �=��� +�"��#!"� $��"�!�� !�(�#%"+"*" ��(�, 
$&"�=��"+�!!"*" �` (���<"�!"*" $��)!��= �"("�!����/!�< (�"+"�)E�< 
(�#%"+ $ "$!"+!�=�.

2. �"$� ��$��!�� `�=����! + ,��*"(��)�!�< �$�"+�)< � �$%"��! + !�-
,��*"(��)�!�<, #�" ="�!" (�"���j$����"+��/ +"`��$��!��= #�$�� =��%�< 
"���+�$!�+B�< $"$��"+ +�"��#!"� %$���=� (" "�!"B�!�j % %��(!�= + !�-
,��*"(��)�!�< �$�"+�)<. ��%�� �=�!/B�!�� ��`=��"+ � $��(�!� $*��((�-
�"+�!!"$�� =�<�!�#�$%�< q��=�!�"+ ��,� ="��� ��$$=����+��/$) %�% $+�-
�����/$�+" �$%"��!!"*" ��`+���).

3. 	��<=��"!"$!"� +��*���E� =�!�� ��`+��" � ��$��!��, ��$��E�< !� 
%�B��!"+�< ("#+�<, #�" ="��� ,��/ $+)`�!" $ �< �"�/j + "$="��*��)'��.

4. � ��$��!�� !� j�!�< $%�"!�< $��/!�� ��`+��� =��%���!�%� + (���!-
<�=�, #�" ="�!" ",�)$!��/ �< �"�/j + !�%"(��!�� �*��%�$�"*" *�`�.

��%�� + <"�� �$$���"+�!�) ,��" ("%�`�!", #�" +/j!"% �==�!� )+�)��$) 
$+��"- � ��(�"�j,�+�= ��$��!��=.

��%�= ",��`"=, ("��#�!!�� ��!!�� ("`+"�)j� (���("��*��/ !���#�� 
$+)`� =���� �!��"=�#�$%�= $��"�!��= Convolvulus ammanii � �$�"+�)=� 
(�"�`��$��!�) � �� <���%���.

���#!�� ��%"+"�����/ — �.:�. ���,�'�!�
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 �	 574.52

<������ �%����)��'�� 2�'����� �� ���&'�&�& ���%����� 
�������'���� $��*� ���� �#� `������" 0�%���

�.:�. A�����
�"+"$�,��$%�� *"$����$�+�!!�� �!�+��$����.

�� ������"��� j*� C�(��!"� ��,��� ��$("��*���$) ,"��� 20 ��$)# "`��, 
��`!�< (" (�"�$<"���!�j, ��(� (���!�), $ ��`��#!"� $��(�!/j $"��!"$�� 
� `!�#�!��= ("%�`����) pH +"�. �) "'�!%� %�#�$�+� +"�� � $"$�")!�) q%"-
$�$��=� "`�� <"�"B" ("�<"��� `""(��!%�"! ++��� $+"�� +�$"%"� $%"�"$�� 
���*��"+�!�) !� �`=�!�!�� +!�B!�< �$�"+��, +�����jE��$) + (���$��"�-
%� ��%$"!"=�#�$%"� $���%���� � #�$��!!"$�� (��!%�"!!�< $"",E�$�+, #�" 
",�$�"+��!" ,�$��"� $=�!"� ("%"��!��. 

G��/ ��!!"� ��,"�� — "(�������/ ��%$"!"=�#�$%�j $���%���� $"",-
E�$�+ `""(��!%�"!� � +�)+��/ $��(�!/ +��)!�) �,�"��#�$%�< &�%�"�"+ !� 
�� &"�=��"+�!�� + =���< "`���< j*� C�(��!"� ��,���. �`�#�!�� +��)!�) 
��`��#!�< (���"�!�< &�%�"�"+ !� `""(��!%�"! ("="��� ��$B����/ `!�!�) 
" �*" ,�"�!��%�'�"!!�< +"`="�!"$�)<. 

�$$���"+�!� ��!!�� (" `""(��!%�"!� 46 "`�� �` #�����< (���"�!�< `"!: 
$�<"$��(!"�, $��(!"�, ��$"$��(!"� � ("�����!"�. �) ���/!��B�*" �!���`� 
,��� +�,��!� *��((� Rotifera (��(), Cladocera ((/"��.) � Branchiopoda ("��.) 
$" $<"��= &��/���'�"!!�= ��("= (���!�). � %�#�$�+� &�%�"�"+ $���� ,��� 
+`)�� pH � $��(�!/ =�!�����`�'�� "`��. �!���` (�"+"���$) =��"�"= *��+-
!�< %"=("!�!� $ ("="E/j (�"*��==� STATISTICA 6.0 (Statsoft, USA). 

;���= ("$��"�!�) *��&�%� (�"�%'�� !� &�%�"�!�j (�"$%"$�/ "$!"+!�< 
&�%�"�"+ (pH � =�!�����`�'��) � ("%�`������ #�$��!!"$�� "����/!�< +�-
�"+ +�)$!��"$/, #�" ,"�/B�) #�$�/ +��"+ !�<"���$) + "���'����/!"� $+)`� 
$ ("%�`����)=� �� � (���) =�!�����`�'��, �. �. $ �"$�"= ��!!�< ("%�`������ 
+��"+"� $"$��+ `""(��!%�"!� `�%"!"=��!" $"%��E���$). 

��%�= ",��`"=, $ ("="E/j &�%�"�!"*" �!���`� ����"$/ +�)+��/ +���, 
�`=�!�!�� #�$��!!"$�� %"�"��< "�!"`!�#!" `�+�$�� "� `!�#�!�) +"�"�"�-
!"*" ("%�`����) � (���) =�!�����`�'�� $����. �`=�!#�+"$�/ +��"+, %"�"-
��� �=�j� $��,�j `�+�$�="$�/ "� +�,��!!�< !�=� &�%�"�"+, ",�)$!)��$) 
���*�=�, !� `���"!���=� + �$$���"+�!�� &�%�"��=�. 

��,"�� +�("�!�!� + ��=%�< ���#!"� (�"*��==� �� ��� 134.1 � (�� 
("�����%� *��!�� �AA� } 17-05-00404.

���#!�� ��%"+"������ — %�!�. ,�"�. !��% �.:�. ������!�, 
%�!�. ,�"�. !��% �.:�. ��="���+� 
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�	 57.022

<������ $���2�(�������*� ������$���� 
�� ����$���"����� #��%� ���� Trichoderma � ��������

�.:�. A��/, �.:~. �=��/%"+�
��,��$%�� &������/!�� �!�+��$����, *. 	��$!")�$%

�+���#�!�� ��<!"*�!!"� !�*��`%� !� "%����jE�j $���� (���$��+�)-
�� $��/�`!�j q%"�"*�#�$%�j (�",��=�. ���/�`!�) "(�$!"$�/ + ("$���!�� 
*"�� $+)`�!� $ B��"%"=�$B��,!�= (��=�!�!��= <�=�#�$%�< (��(����"+ 
+ `�=������� � $��/$%"= <"`)�$�+�. �!"*�� �` q��< (��(����"+ (��",��-
!�), (�$��'���) )+�)j�$) +�$"%"�"%$�#!�=�, =����!!" ��`��*�j�$) �, 
%�% $���$�+��, !�%�(��+�j�$) + ("#+� � ��$��!�)<. ��%"(��!�� �"%$�#!�< 
$"���!�!�� + ��$��!�)< ="��� !� �"�/%" +�`�+��/ + !�< !��������/!�� 
=���'��, !" � $!����/ (�E�+�j '�!!"$�/ ,�"=�$$�, %"�"��) ,���� (���-
$��+�)�/ "(�$!"$�/ ��) ��+"�!�< � #��"+�%�. �) `�E��� ��$��!�� "� (�-
�"*�!"+ �$("�/`�j� *��,� �"�� Trichoderma, %"�"��� )+�)j�$) �*�!��=� 
,�"�"*�#�$%"*" %"!��"�) ��) ��$��!��, �+���#�+�j� $%"�"$�/ �< �"$�� 
� ("+�B�j� �< ��`�$��!�!"$�/ % �,�"��#�$%�= $���$$�=. �) $+)`�+�!�) 
� !�������`�'�� �"%$�#�$%�< $"���!�!�� ,"�/B"� �!����$ (���$��+�)j� 
="��&�'��"+�!!�� !�!"��=�`� (���) +`��+!"*" $�!��`�. A�`�%"-<�=�-
#�$%�� $+"�$�+� ��!!�< !�!"�*���"�!�< #�$��' "(�����)j� �< +�$"%�� ��-
$"�,'�"!!�� $+"�$�+� % ��`��#!�= $"���!�!�)= ,�"�"*�#�$%"� � !�,�"-
�"*�#�$%"� (���"��. 

G��/ �$$���"+�!�� — "'�!��/ q&&�%� %"=,�!��"+�!!"*" ���$�+�) 
��� � =���,"���"+ Trichoderma �sperellum �� 97 !� �"$�"+�� (�"'�$$� 
��$��!��. 

�,��%� �$$���"+�!�) — Avena sativa L. �) +���E�+�!�) �$("�/`"+��� 
("#+�!!�� $�,$����, +%�j#�jE�� +��<"+"� � !�`"+"� �"�&, (�$"% � �"�"-
=��"+�j =�%� (pH 5.5–6.5; N — 30:%; P — 30:%; K — 40:%). ����E�+�!�� 
(�"+"���� (�� �$��$�+�!!"= "$+�E�!�� (",��#�!!"$�/ !� ��"+!� ("$�-
+"+ — 300 =%="�/ &"�"!"+/=2$), "�!"$����/!"� +���!"$�� 75 ± 3:% � ��=-
(������� 25 ± 2 °C. ;"��+ "$�E�$�+�)�� "�$�")!!"� +"�"(�"+"�!"� +"�"�, 
("������+�) "�!"$����/!�j +���!"$�/ ("#+� !� ��"+!� 60:%. �$("�/`"+�-
�� ���, ("��#�!!�� �` +`��+!�< !�!"��=�`"+ �"$$��$%"*" (�"�`+"�$�+�. 

A��%'�) ��� $" $���!�= ��`=��"= %��$���"+ + *���"`"�� d50:=:70,6 != 
+�����!� �` $�$(�!`�� ��� ��&&���!'���/!�= '�!���&�*��"+�!��= 
(Avanti J-E, Beckman Coulter, ���). �'�!%� ��$(������!�) ��`=��"+ %��-
$���"+ ��� (�"+���!� $ ("="E/j Zetasizer Nano ZS (Malvern Instruments 
Ltd., �!*��)). ��<"� ("�"B"% ��� ("��#�! +�$�B�+�!��= +�����!!"� 
&��%'�� !� �"�"�!"= �$(������� Rotavapor R-215 (Buchi, �+��'���)). ��-
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��"`"�/ ��� $ %"!'�!���'��� 3 =�$$.% ("��#��� �",�+��!��= ���"!�`"-
+�!!"� +"�� (Milli-Q system, Millipore, ���) % !�+�$%� ("�"B%� !�!"#�-
$��'. ����,"���� Trichoderma �sperellum ("��#�!� (�� *��,�!!"= %��/-
��+��"+�!�� =�%�"=�'��"+. ;�"��E�+�!�� $�=)! "$�E�$�+�)�� ���"!!�= 
=��"�"=. ��=�#�!" $��=�����jE�� +��)!�� =���,"���"+ *��,"+ �"�� 
Trichoderma !� ���!� !��`�=!"� � %"�!�+"� $�$��= �$$�����=�< ��$��!��. 
���,"�/B�� q&&�%� "�=�#�! !� 21 $��%� ��`+���) ��$��!��.

��`��/���� �$$���"+�!�� ("%�`��� �"$�"+��!"� ("�"�����/!"� +��)!�� 
!� !�%"(��!�� $��"� ,�"=�$$� ��$��!��=. � ��$��!�� ("� ���$�+��= =���-
,"���"+ Trichoderma �sperellum $"�����!�� <�"�"&���� � �����< (�*=�!-
�"+ + ��$#��� !� $���j =�$$� ,��" ,"�/B� (" $��+!�!�j $ %"!��"�/!�= 
+����!�"=. ;"� +��)!��= =���,"���"+ =�%�"=�'�� (�"�$<"���" �`=�!�!�� 
$""�!"B�!�) &"�= <�"�"&���"+. �!!�� (" �$$���"+�!�j %�!���#�$%�< 
(���=���"+ &��"��$'�!'�� ("%�`���, #�" =���,"���� Trichoderma !� "%�-
`�+��� `�=��!"*" +��)!�) !� $%"�"$�/ q��%��"!!"*" ���!$("��� � %+�!-
�"+�� +�<"�. ��� $("$",$�+"+��� !� �"�/%" ��!��!"=� �"$�� ��$��!��, 
!" � "%�`�+��� $��=�����jE�� +��)!�� !� (�"��%��+!"$�/ ��$��!��, !� 
%�!���#�$%�� (���=���� &��"��$'�!'�� <�"�"&����, #�" ("`+"�)�� (���-
("�"���/, #�" ��� ="*�� "%�`�+��/ +��)!�� !� �%��+!"$�/ =���,"��#�-
$%�< (�"'�$$"+ ��$�����/!"*" "�*�!�`=�. ��=�#�! ("�"�����/!�� q&&�%� 
%"=,�!��"+�!!"*" ���$�+�) ��� � =���,"���"+ T. �sperellum !� +$� �$-
$���"+�!!�� &�`�"�"*"-="�&"�"*�#�$%�� � ,�"<�=�#�$%�� (���=���� 
��$��!��. ;"� �< +��)!��= $�E�$�+�!!" �`=�!)��$/ $%"�"$�/ q��%��"!!"*" 
("�"%� � %+�!�"+�� +�<"�. ��`��/���� (�"+���!!�< �$$���"+�!�� ("`+"-
�)j� $�����/ +�+"�, #�" (��=�!�!�� =���,"���"+ *��,"+ �"�� Trichoderma 
+ $"#���!�� $ !�!"��=�`�=� +`��+!"*" $�!��`� "%�`�+��� ,"�/B�� ("�"-
�����/!�� q&&�%� !� �"$�"+�� (�"'�$$� ��$��!��. �+�"�� (��`!����/!� 
�"!���j �.:�., `�+���jE�=� ��,"���"���� ��!",�"��<!"�"*�� � ��"�j-
=�!�$'�!'�� ��A �� ���, `� (���"$��+��!�� (��(����� ��� � ("��`!"� 
",$����!�� ("��#�!!�< ��`��/���"+.

���#!�� ��%"+"�����/ — �-� ,�"�. !��% �.:�. �"�"+�!"+�
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�	 574.3

��$�#��2�)��'�� ��'������� � ����#�����)��'�� ���&'�&�� 
Saxifraga nelsoniana D. Don � Saxifraga punctata L. 

� ���%������� �*��'�#����" �&���* 0�����-<����)��" E'&���

�.:�. ��(���+�
��+��"-�"$�"#!�� &������/!�� �!�+��$���� 

�=. �.:	. �=="$"+�, *. �%��$%

� (���"� $ 2015 (" 2016 **. + ��=)%"!$%"= ���"!� (��+��"-�"$�"#!�) 
�%���)) ,��� (�"+���!� �$$���"+�!�) �+�< +��"+ %�=!��"="% — Saxifraga 
nelsoniana � Saxifraga punctata. G�!"("(��)'�� (G;) �`�#���$/ + (���"&��-
!�< $"",E�$�+�< � $"",E�$�+�< %�$���!�#%"+"-`���!"="B!"� +�$"%"*"�-
!"� ��!���.

;�� �`�#�!�� ��="*��&�#�$%"� � "!�"*�!���#�$%"� $���%��� G; �$("�/`"-
+��� ",E�(��!)��� + ("(��)'�"!!"� ,�"�"*�� ��$��!�� (��!'�(� � =��"��.

;" %��$$�&�%�'�� «���/��-"=�*�» G; ","�< +��"+ "�!"$)�$) % ="�"��= 
G;, `!�#�!�) ª +��/���j� "� 0,16 �" 0,29, `!�#�!�) ¬ — "� 0,46 �" 0,49. 

Saxifraga punctata �=��� ("�!"#��!!�� +"`��$�!"� $(�%��, �=�j�$) +$� 
+"`��$�!�� $"$�")!�) "� j �" s. � 2015 *. + G; (��",����j� "$",� �==����-
!"*" (im) +"`��$�!"*" $"$�")!�), + 2016 *. =�%$�=�= (��<"���$) !� ="�"�"� 
*�!�����+!"� $"$�")!�� (g1), %"�"�"� $ (������E�*" *"�� �+���#�+���$) 
(��%��#�$%� + 2,5 ��`�, ��%�� `� q�"� (���"� (�"�`"B�" �=�!/B�!�� �"�� 
$�,$�!��/!�< (ss) "$",��, ,"��� #�= + 5 ��`. ;�� $��+!�!�� �!��%$"+ +"$-
$��!"+��!�) (I+) � $����!�) (Ic) +��!", #�" <"�/ ("%�`����� � !�,"�/B��, 
$""�!"B�!�� (��*�!�����+!�< "$",�� % *�!�����+!�= � ("$�*�!�����+!�= 
!�<"���$) + !"�=��/!"= $""�!"B�!��, #�" $("$",$�+��� % $�="("������-
!�j � �$�"�#�+"$�� G;. 

��� Saxifraga nelsoniana �=��� !�("�!"#��!!�� +"`��$�!"� $(�%��, "�-
$��$�+�j� "$",� $���"*" *�!�����+!"*" (g3), $�,$�!��/!"*" (ss) � $�!��/!"*" 
(s) $"$�")!��. ;��",����j� "$",� �==����!"*" � ="�"�"*" *�!�����+!"*" 
+"`��$�!"*" $"$�")!�). ��$��$�+�� $����< *�!�����+!�< � ("$�*�!�����+-
!�< "$",�� ="�!" $+)`��/ $ �$�"+�)=� =�$�"",���!�), <���%����`�jE�<$) 
�`,��"#!�= �+���!�!��= ("#+�. � ��!!"= $��#�� �`,��"% +��*� ���$�+��� 
%�% "���'����/!�� q%"�"*�#�$%�� &�%�"�, (��()�$�+�jE�� ("�!"'�!!"=� 
��`+���j "$",�� +���. �" +$� �� +�� +������+��� ��%�� �$�"+�), ��% %�% 
!���#�� j+�!��/!�< � ="�"��< +�*�����+!�< "$",�� $+������/$�+��� " <"-
�"B�= +"`",!"+��!�� � +�$"%"� (����+��="$�� ="�"��< ��$��!��.

���#!�� ��%"+"�����/ — �-� ,�"�. !��% �.:�. ���"$"+
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�	 574.22

	��%������� �%������ ������' �� ��$�"��� Heptageniidae 
� Baetidae � ��'�� 0������

�.:	. ~j%�!�
�"+"$�,��$%�� *"$����$�+�!!�� �!�+��$����

�) &��!� ("��!"% (�����%��%� !��,"��� ��`!"",��`!�=� $�=��$�+�=� 
)+�)j�$) Heptageniidae, Baetidae, Ephemerellidae, Leptophlebiidae, �aenidae. 
�) $�=��$�+� Baetidae � Heptageniidae =�%$�=��/!"� +��"+"� ��`!"",��-
`�� ",�$�"+��!" B��"%�= ���(�`"!"= q%"�"*�#�$%"� +���!�!"$�� +��"+, 
("q�"=� ��!!�� *��((� (���$��+�)j� "$",�� �!����$ ��) �$$���"+�!�). 

G��/ !�B�� ��,"�� — +�)+��/ "(���=��/!�� �$�"+�) $�E�$�+"+�!�) 
��) +��"+ �` $�=��$�+ Heptageniidae � Baetidae + +"�"�"%�< ������$%"*" 
%�)��. �� "$!"+� 90 %"��#�$�+�!!�< (�", =�%�"`"",�!�"$� $ +"�"�"%"+ 
������$%"*" %�)�� "(������!� �,�"��#�$%�� (���("#��!�) +��"+ ("��!"%. 
�) �!���`� �$("�/`"+���$/ ��!!�� `�=��"+ $����jE�< �,���#�$%�< &�%-
�"�"+: +�$"�� ��$("�"��!�) �#�$�%� ��$�� !�� ��"+!�= ="�), ��$$�")!�� 
"� �$�"%� ��%� �" =�$� $,"��, ��=(������� +"��, *��,�!�� B���!� ��$��, 
$%"�"$�/ ��#�!�). �(������!�� ("��!"% (�"+"���"$/ $ �$("�/`"+�!��= 
$(��+"#!"� ����������. 

� <"�� ��,"�� +�)+��!" ��+)�/ +��"+ �` $�=��$�+� Heptageniidae � 14 +�-
�"+ �` $�=��$�+� Baetidae. �$��!"+��!", #�" ��$$���!�� ("��!"% $�=��$�+� 
Heptageniidae !� `�+�$�� "� �����!!"$�� "� �$�"%� ��%�, + �" +��=) %�% ��) 
(���$��+������ $�=��$�+� Baetidae (�% ��`!"",��`�) !�<"���$) + �!���+�-
�� 6–9 = "� �$�"%�. ;"��!%� (���("#���j� !�*��,"%�� +"�"�=�: $�=��$�+" 
Heptageniidae — �" 0,4 =, Baetidae — "� 0,1 �" 0,3 =. ��%$�=��/!"� #�$�" 
+��"+ $�=��$�+� Heptageniidae "�=�#�!" (�� $%"�"$�� ��#�!�) 0,1–0,6 =/$, 
��) $�=��$�+� Baetidae ���(�`"! =�!/B� — 0,1–0,4 =/$. ��%$�=��/!"� #�$-
�" +��"+ $�=��$�+� Baetidae +�)+��!" (�� B���!� ��$�� 2,3–4,7 = � 6–18 =. 
�) $�=��$�+� Heptageniidae (���("#�����/!� B���!� +"�"�"%� 6–15 =. 
���%"� `�+�$�="$�� "� ��=(������� � +�$"�� !�� ��"+!�= ="�) !� ,��" 
+�)+��!".

��,"�� (�"+���!� (�� ("�����%� *��!�� �AA� 16-34-00632.

���#!�� ��%"+"�����/ — %�!�. ,�"�. !��% �.:�. ������!�
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Oral DNA nanoparticles to prevent antibodies against FVIII

A.:K. Stanova
Nazarbayev University, Astana, Kazakhstan

Hemophilia A is a bleeding disorder caused by a deficiency in coagulation 
factor VIII (FVIII). Current treatment involves regular lifelong infusion of 
recombinant or plasma-derived FVIII protein, which is suboptimal, invasive and 
very expensive. One of the challenges of the current therapy is the recognition of 
FVIII by immune system as a foreign substance in severe hemophiliac, leading 
to the development of neutralizing antibodies that makes further FVIII treatment 
ineffective. Here, we propose chitosan-mediated oral non-viral gene therapy as 
a potential safe and cost-effective strategy for immune modulation in severe 
hemophilia A cases. Our data suggest that the expression of anti-inflammatory 
IL-10 cytokine may modulate the immune response against FVIII protein. 

We investigated the potential for immune response modulation following 
orally administered chitosan nanoparticles. CD-1 type mice (n = 7) were fed 
nanoparticles containing DNA coding for either hFVIII or hFVIII+IL-10 weekly 
for a total of twelve weeks. After four weeks of nanoparticle treatment, mice were 
also injected with 0.75 IU rhFVIII once a week for eight weeks while feeding 
of nanoparticles continued (for a total of twelve weeks). Blood plasma samples 
were collected after the treatment and analyzed for the presence of antibodies 
developed specifically against hFVIII by ELISA. As a negative control we used 
naïve mice (n = 4). As a positive control we used CD-1 type mice (n = 4), which 
were only immunized with 2.0 IU of rhFVIII. Results show that after 12 weeks of 
treatment the group of mice which was fed with FVIII+IL-10 DNA nanoparticles 
has slightly elevated anti-FVIII antibody titer, but showed only 27.85:% of the 
antibody titer of the group that received FVIII nanoparticles without IL-10. 
Neither group had detectable antibodies after receiving 4 weeks of nanoparticles 
treatment. Taking our results together, we can say that nanoparticles containing 
DNA coding for IL-10 are able to modulate immune response against FVIII 
effectively in a prophylactic treatment. These findings may have potential 
application as an immune response modulation strategy not only for rhFVIII 
protein, but also for other antigens. 

Research supervisor — Professor Gonzalo Hortelano, PhD



193

�,���B��"+� �.:�. ........................ 138
�*��!%" �.:�. ................................. 139
����)!' 	.:�. ................................. 78
�%$�!"+� �.:�. .................................. 5
���<���+� �.:�. ............................. 140
���%$�!��"+� �.:�. ...................... 141
���%$��+� �.:�. ............................. 142
�!����+ �.:�. ............................... 105
�!�"!�!%" �.:	. ............................ 143
���$�"+� �.:�. ................................ 34
�$��(�!%" .:�. ................................ 6
��,"B%" .:�. ............................... 144
�����="+� .:�. ............................ 106
����,�!� �.:~. .............................. 79
����% 	.:�. ...................................... 80
����!"+� �.:�. ............................... 145
�����% �.:�. ..................................... 35
���"%"(��"+� ;.:�. .......................... 7
��%#���!� �.:�.............................. 107
�",��%"+� �.:�. ............................... 36
�",�"+$%�< �.:�. .............................. 8
�"�%" �.:�. .................................... 147
�"%"+�) �.:�. ................................... 37
�"!��� �.:�. .................................... 14
�"��$"+ �.:�. ................................... 9
�"��$"+ �. ....................................... 38
���%"+� �.:�. ................................... 73
���!)B�+� �.:�. ............................. 81
�����!"+� �.:�. ............................ 108
���&"�"=��+� �.:�. ...................... 148
��$��/�+� .:�. ............................. 149
��$�<"+$%�) �.:�. ........................... 39
��!"*���"+ .:�. .......................... 150
��<"��+ �.:�. ................................ 109
�"�"��!� �.:�. .............................. 121
���*"��+� �.:~. ............................ 110
�"��%"+ �.:�.................................. 170
�"�"�� �.:�. ................................... 151
�"��,�'%�) �.:�. ............................. 40
���,!�+ �.:�. ................................. 152

���*"�/�+� .:�. ............................... 9
���! �.:�. ......................................... 54
��$�+� �.:�. ..................................... 10
�+���B�!� �.:�. ............................ 41
�!�$"+� �.:�. ................................ 82
��*���+ �.:�. ................................ 11
�����"+� �.:�. ............................ 42
��$+)!!�%"+� �.:�. ..................... 111
�"`� �.:�. ....................................... 83
�*�$"+ �.:�. .................................... 153
�*"�"+� �.:�. ................................ 112
�*"�"+� �.:�. ................................. 154
�*"�"+� �.:�. ................................ 180
��*��+� �.:�. .................................... 12
���=�! .:�. ................................... 84
��="�"+ �.:�. ............................... 155
�E�!%" �.:�. ................................... 43
D�+�!/ �.:	. ................................ 126
D"�"+ �.:�. .................................... 44
D���!"+� 	.:�. ................................. 45
D���+�!� �.:�. .............................. 46
C�=)��! �.:�. .................................. 13
C�<�)=�!� �.:�. .............................. 47
C�=��"+� �.:;. ................................. 48
C"�"��!%"+� �.:�. ........................... 49
�+�E�!%" �.:~. ............................. 156
�+%�!� .:�. ................................. 157
	�`�!'�+� �.:�.  ............................ 158
	���!�!� T.:C. ................................ 50
	��!�!) 
. ..................................... 38
	�(��! �.:�. .................................... 51
	���=����!� �.:�. ....................... 159
	��!jB%� �.:�. .............................. 52
	��(�B�!� �.:�. ............................ 53
	����B"+ �.:~. ............................. 58
	�<<��"+� C.:�. ............................... 54
	�= .:�. ......................................... 55
	���#�!%" �.:............................... 14
	�$��'�!� �.:�. ........................... 161
	��="+� 	.:�. ............................... 162

�'������! �������



194

	�"("�"+� �.:�. .............................. 37
	!)`�+� �.:�. .................................. 56
	",��" �.:�. .................................... 15
	"+���+ �.:�. ................................... 16
	"+���!%" �.:�. .............................. 135
	"`�"+� �.:�. ................................... 85
	"`�"+� ~.:�. ................................. 37
	"��$!�%"+� �.:�. .................... 17, 18
	"�"=��#�% �.:�. .......................... 147
	"�"��*�! �.:�. ............................. 86
	"=��"+� �.:�. ................................ 57
	"=��+� ;.:. .................................. 87
	"!����"+� �.:~. ........................... 88
	"!"!#�% �.:�. ................................ 50
	"!$��!��!"+ .:	. ........................ 19
	"!B� .:�. .................................... 89
	"!/%"+� �.:�. .............................. 163
	"���% �.:�. ................................... 20
	"�"��!) �.:�. .............................. 164
	"�"$���¥+� �.:�. ......................... 165
	��+"B��!� �.:�. ........................... 58
	�+��+� .:. ................................. 165
	�`�!� �.:�. ................................... 113
	�`!�'"+ �.:�. ................................ 58
	�`/=�#�+ �.:�. .............................. 21
	���B"+� �.:�. ................................ 59
	��)B"+ �.:�. ................................ 22
	�!�% .:�. ..................................... 60
����#�+ 	.:�. ................................. 166
��,���+ �.:�. ................................. 61
��"!"+� ?. ....................................... 38
��="!"+ .:�. ............................... 167
�"(���!� �.:�. .............................. 180
��%�B�+� 	.:�. ............................... 62
����!<�!"+� �.:�. ......................... 128
���"&�� �.:	. ............................. 147
��$�"+� �.:�. ................................ 114
���+��+� �.:�. ............................... 63
���+��!%" .:�. ........................... 115
����'�! �.:. ............................... 90
��!/E�%"+� �.:;. .......................... 91
���%��/�+� ~.:�. ........................... 64
��$"+�' �.:�. ................................. 65

�"$%���!%" �.:�. ......................... 168
��!*��"+ �.:�. .............................. 116
����B%�!� �.:�. .......................... 169
��<�! �.:�. .................................... 23
�)*%"+� �. ...................................... 38
��%"���+� ;.:�. .............................. 71
��<��!%" �.:�.  ............................... 66
�"+�%"+ �.:�. ............................... 170
�"+"�"�$%�� �.:�. .......................... 24
�������!"+ �.:�.  ......................... 25
��B���+� �.:�. ............................... 53
��)!��!� �.:�. ............................. 171
�+�#%�!� �.:�. .............................. 117
�*��%"+ �.:�.  ................................. 26
�*��'"+� ;.:�. ................................ 92
�����!%" 	.:�. .............................. 172
���"+� ;.:�................................... 174
�$�("+� �.:�. ............... 153, 175, 180
�E�(%"+� ;.:�. ............................. 176
;�$�#!�) 	.:�. ................................ 93
;��B�!� �.:�. ................................ 94
;���"+ �.:�. .................................... 27
;���"+ �.:�. .................................. 177
;���"+� .:�. .................................. 54
;���"+� 	.:�. ................................ 118
;���"+� �.:�. ................................. 95
;",���!'�+� �.:�. ....................... 119
;"(%"+� �.:�. .................................. 67
;"�"B�!� �.:�. .............................. 28
;��,��� �.:. ....................... 178, 184
;��$�)�!j% �.:�. ....................... 120
;�"%"("+ .:~.  ....................... 29, 70
;�"<"�"+� .:�. .............................. 68
;��+�!/B �.:�. .............................. 69
��!!�+� �.:�. ................................... 96
��$�"�*��+� 	.:�. .......................... 179
��B��!�%"+ �.:�. ............................ 97
�"`�!&��� 	.:	. ............................ 121
�"=�!"+� �.:�. ............................... 180
���/ .:�. ...................................... 181
���%"+� �.:�. ............................... 122
�),�B%�!� ~.:�. ............................ 97
�����%"+� �.:�. ............................. 186



���/!�%"+ ;.:�. ............................ 123
����#�%"+ �.:�. ............................... 70
��=�!"+� �.:�. .............................. 124
���"+� �.:�. .................................... 71
��`"+� �.:�. ................................... 72
���!�%"+� �.:�. .............................. 98
�%"�"�!�+� �.:�. ........................... 163
�%��(%�! �.:�. ............................... 73
���(!�+� �.:�. ................................ 99
���('"+� �.:;. .............................. 182
�=��!"+� �.:�. ............................ 126
�"�"+/�+� �.:�. ............................. 100
�"�"�%"+ ;.:;. .............................. 183
�"�"%�! �.:�................................... 87
�("��<�!� �.:�. ................... 178, 184
���+�'%�) C.:�. ............................... 74
���$j% �.:�. ................................. 121
���(�!"+� �.:�. ............................ 182
����*�!� 	.:�. .............................. 109
��,,"��!� 	.:�. ............................ 127
����=,��+� �.:�. .......................... 128
��,�!j<"+ 	.:�. .............................. 30
��%�!"+ �.:~. ................................ 37
��<"=��"+� �.:~. ........................ 129
�%�#�+� �.:. ................................ 185
�"=���! �.:�. .............................. 106
��"�+� �.:�. .................................. 149
�j=�!'�+ �.:�. .............................. 49
�)(%�! �.:�. .................................. 186
�,"*"�+� �.:�. ............................... 130
�$��!"+ �.:�. ................................ 153
A��"�"+� ~.:�. ............................. 131
A��"�"+$%�) �.:. ........................... 18

A����� �.:�. ................................... 187
A��/ �.:�. ..................................... 188
A�B=�! .:�. .................................... 7
>"`��+� �.:�. ................................. 132
>"�"B�+�! ~.:�. ......................... 133
>��E�+� �.:�. ............................... 134
>��"!'"+� �.:�. .............................. 75
G�%�!"+ �.:�. .................................. 32
Gj ~� .......................................... 101
�����+� �.:�. ................................... 30
����,"+ �.:�. ................................. 76
���!�%"+� .:�. .............................. 77
�� �q� ........................................... 102
��,��"+� �.:�. ............................. 103
���<����!"+� �.:�. ........................ 52
����("+� .:�. ............................. 135
���"+ �.:�. ..................................... 14
�+��',��* ~.:�. .............................. 9
��%�!"+ �.:�. ............................... 104
��(���+� �.:�. ............................ 190
��$�"(��"+ �.:�.  ....................... 104
��$�"(��"+� �.:�. ....................... 104
��("+� �.:�. .................................. 33
��<�=��"+� C.:�. .......................... 76
�=��/%"+� �.:~. ......................... 188
�(�*�!� �.:�. ................................. 18
���"%"+� �.:�. ............................. 136
~�#�!%" 	.:~. ............................. 104
~B%"+� �.:�. ............................... 137
~j%�!� �.:	. ............................... 191
Kabil F.  .......................................... 147
Stanova A.:K. ................................. 192



	#��������

�����A������	�

�%$�!"+� �.:�. .....................................................................................................5
�$��(�!%" .:�. ...................................................................................................6
���"%"(��"+� ;.:�., A�B=�! .:�. ...................................................................7
�",�"+$%�< �.:�. .................................................................................................8
�"��$"+ �.:�., ���*"�/�+� .:�., �+��',��* ~.:�. ........................................9
��$�+� �.:�. ........................................................................................................10
��*���+ �.:�. ...................................................................................................11
��*��+� �.:�. .......................................................................................................12
C�=)��! �.:�. .....................................................................................................13
	���#�!%" �.:., �"!��� �.:�., ���"+ �.:�. ..................................................14
	",��" �.:�. .......................................................................................................15
	"+���+ �.:�. ......................................................................................................16
	"��$!�%"+� �.:�. .............................................................................................17
	"��$!�%"+� �.:�., A��"�"+$%�) �.:., �(�*�!� �.:�. ..................................18
	"!$��!��!"+ .:	. ...........................................................................................19
	"���% �.:�. ......................................................................................................20
	�`/=�#�+ �.:�. .................................................................................................21
	��)B"+ �.:�. ...................................................................................................22
��<�! �.:�. .......................................................................................................23
�"+"�"�$%�� �.:�. .............................................................................................24
�������!"+ �.:�.  ............................................................................................25
�*��%"+ �.:�.  ....................................................................................................26
;���"+ �.:�. .......................................................................................................27
;"�"B�!� �.:�. .................................................................................................28
;�"%"("+ .:~.  ................................................................................................29
��,�!j<"+ 	.:�., �����+� �.:�. ........................................................................30
G�%�!"+ �.:�. .....................................................................................................32
��("+� �.:�. .....................................................................................................33

����	������� �������� � ���>����

���$�"+� �.:�. ...................................................................................................34
�����% �.:�. ........................................................................................................35
�",��%"+� �.:�. ..................................................................................................36



�"%"+�) �.:�., 	�"("�"+� �.:�., 	"`�"+� ~.:�., ��%�!"+ �.:~. ...................37
�"��$"+ �., ��"!"+� ?., 	��!�!) 
., �)*%"+� �...........................................38
��$�<"+$%�) �.:�. ..............................................................................................39
�"��,�'%�) �.:�. ................................................................................................40
�+���B�!� �.:�. ...............................................................................................41
�����"+� �.:�. ...............................................................................................42
�E�!%" �.:�. ......................................................................................................43
D"�"+ �.:�. .......................................................................................................44
D���!"+� 	.:�. ....................................................................................................45
D���+�!� �.:�. .................................................................................................46
C�<�)=�!� �.:�. .................................................................................................47
C�=��"+� �.:;. ....................................................................................................48
C"�"��!%"+� �.:�., �j=�!'�+ �.:�. .................................................................49
	���!�!� T.:C., 	"!"!#�% �.:�. .......................................................................50
	�(��! �.:�. .......................................................................................................51
	��!jB%� �.:�., ���<����!"+� �.:�. .............................................................52
	��(�B�!� �.:�., ��B���+� �.:�. ...................................................................53
	�<<��"+� C.:�., ;���"+� .:�., ���! �.:�. ......................................................54
	�= .:�. ............................................................................................................55
	!)`�+� �.:�. .....................................................................................................56
	"=��"+� �.:�. ...................................................................................................57
	��+"B��!� �.:�., 	�`!�'"+ �.:�., 	����B"+ �.:~. ....................................58
	���B"+� �.:�. ...................................................................................................59
	�!�% .:�. ........................................................................................................60
��,���+ �.:�. ....................................................................................................61
��%�B�+� 	.:�. ..................................................................................................62
���+��+� �.:�. ..................................................................................................63
���%��/�+� ~.:�. ..............................................................................................64
��$"+�' �.:�. ....................................................................................................65
��<��!%" �.:�.  ..................................................................................................66
;"(%"+� �.:�. .....................................................................................................67
;�"<"�"+� .:�. .................................................................................................68
;��+�!/B �.:�. .................................................................................................69
����#�%"+ �.:�., ;�"%"("+ .:~. .....................................................................70
���"+� �.:�., ��%"���+� ;.:�. ..........................................................................71
��`"+� �.:�. ......................................................................................................72
�%��(%�! �.:�., ���%"+� �.:�. ..........................................................................73
���+�'%�) C.:�. ..................................................................................................74
>��"!'"+� �.:�. .................................................................................................75
����,"+ �.:�., ��<�=��"+� C.:�. ..................................................................76
���!�%"+� .:�. .................................................................................................77



A�C������� ������	� � D������>

����)!' 	.:�. ....................................................................................................78
����,�!� �.:~. .................................................................................................79
����% 	.:�. .........................................................................................................80
���!)B�+� �.:�. ................................................................................................81
�!�$"+� �.:�. ...................................................................................................82
�"`� �.:�. ..........................................................................................................83
���=�! .:�. ......................................................................................................84
	"`�"+� �.:�. ......................................................................................................85
	"�"��*�! �.:�. ................................................................................................86
	"=��+� ;.:., �"�"%�! �.:�. ...........................................................................87
	"!����"+� �.:~. ..............................................................................................88
	"!B� .:�. .......................................................................................................89
����'�! �.:. ..................................................................................................90
��!/E�%"+� �.:;. .............................................................................................91
�*��'"+� ;.:�. ...................................................................................................92
;�$�#!�) 	.:�. ...................................................................................................93
;��B�!� �.:�. ...................................................................................................94
;���"+� �.:�. ....................................................................................................95
��!!�+� �.:�. ......................................................................................................96
�),�B%�!� ~.:�., ��B��!�%"+ �.:�. ...............................................................97
���!�%"+� �.:�. .................................................................................................98
���(!�+� �.:�. ...................................................................................................99
�"�"+/�+� �.:�. ................................................................................................100
Gj ~� .............................................................................................................101
�� �q� ..............................................................................................................102
��,��"+� �.:�. ................................................................................................103
��%�!"+ �.:�., ~�#�!%" 	.:~., ��$�"(��"+� �.:�., ��$�"(��"+ �.:�. ........104

G�������� � ������	�

�!����+ �.:�. ..................................................................................................105
�����="+� .:�., �"=���! �.:�. ....................................................................106
��%#���!� �.:�.................................................................................................107
�����!"+� �.:�. ...............................................................................................108
��<"��+ �.:�., ����*�!� 	.:�. .......................................................................109
���*"��+� �.:~. ...............................................................................................110
��$+)!!�%"+� �.:�. ........................................................................................111
�*"�"+� �.:�. ...................................................................................................112



	�`�!� �.:�. ......................................................................................................113
��$�"+� �.:�. ...................................................................................................114
���+��!%" .:�. ..............................................................................................115
��!*��"+ �.:�. .................................................................................................116
�+�#%�!� �.:�. .................................................................................................117
;���"+� 	.:�. ...................................................................................................118
;",���!'�+� �.:�. ..........................................................................................119
;��$�)�!j% �.:�. ..........................................................................................120
�"`�!&��� 	.:	., �"�"��!� �.:�., ���$j% �.:�. ...........................................121
���%"+� �.:�. ..................................................................................................122
���/!�%"+ ;.:�. ...............................................................................................123
��=�!"+� �.:�. .................................................................................................124
�=��!"+� �.:�., D�+�!/ �.:	. ......................................................................126
��,,"��!� 	.:�. ...............................................................................................127
����=,��+� �.:�., ����!<�!"+� �.:�. ............................................................128
��<"=��"+� �.:~. ...........................................................................................129
�,"*"�+� �.:�. ..................................................................................................130
A��"�"+� ~.:�. ................................................................................................131
>"`��+� �.:�. ....................................................................................................132
>"�"B�+�! ~.:�. ............................................................................................133
>��E�+� �.:�. ..................................................................................................134
����("+� .:�., 	"+���!%" �.:�. ....................................................................135
���"%"+� �.:�. ................................................................................................136
~B%"+� �.:�. ..................................................................................................137

?	������

�,���B��"+� �.:�. ...........................................................................................138
�*��!%" �.:�. ....................................................................................................139
���<���+� �.:�. ................................................................................................140
���%$�!��"+� �.:�. .........................................................................................141
���%$��+� �.:�. ................................................................................................142
�!�"!�!%" �.:	. ...............................................................................................143
��,"B%" .:�. ..................................................................................................144
����!"+� �.:�. ..................................................................................................145
�"�%" �.:�., 	"�"=��#�% �.:�., ���"&�� �.:	., Kabil F.  ...........................147
���&"�"=��+� �.:�. .........................................................................................148
��$��/�+� .:�., ��"�+� �.:�. ........................................................................149
��!"*���"+ .:�. .............................................................................................150
�"�"�� �.:�. ......................................................................................................151



���,!�+ �.:�. ....................................................................................................152
�*�$"+ �.:�., �$��!"+ �.:�., �$�("+� �.:�. ...................................................153
�*"�"+� �.:�. ....................................................................................................154
��="�"+ �.:�. ..................................................................................................155
�+�E�!%" �.:~. ................................................................................................156
�+%�!� .:�. ....................................................................................................157
	�`�!'�+� �.:�.  ...............................................................................................158
	���=����!� �.:�. ..........................................................................................159
	�$��'�!� �.:�. ..............................................................................................161
	��="+� 	.:�. ..................................................................................................162
	"!/%"+� �.:�., �%"�"�!�+� �.:�. ...................................................................163
	"�"��!) �.:�. .................................................................................................164
	"�"$���¥+� �.:�., 	�+��+� .:. ...................................................................165
����#�+ 	.:�. ....................................................................................................166
��="!"+ .:�. ..................................................................................................167
�"$%���!%" �.:�. ............................................................................................168
����B%�!� �.:�. .............................................................................................169
�"+�%"+ �.:�., �"��%"+ �.:�. .........................................................................170
��)!��!� �.:�. ................................................................................................171
�����!%" 	.:�. .................................................................................................172
���"+� ;.:�......................................................................................................174
�$�("+� �.:�. ..................................................................................................175
�E�(%"+� ;.:�. ................................................................................................176
;���"+ �.:�. .....................................................................................................177
;��,��� �.:., �("��<�!� �.:�. ....................................................................178
��$�"�*��+� 	.:�. .............................................................................................179
�"=�!"+� �.:�., �*"�"+� �.:�., �"(���!� �.:�., �$�("+� �.:�. ...................180
���/ .:�. .........................................................................................................181
���(�!"+� �.:�., ���('"+� �.:;. ...................................................................182
�"�"�%"+ ;.:;. .................................................................................................183
�("��<�!� �.:�., ;��,��� �.:. ....................................................................184
�%�#�+� �.:. ...................................................................................................185
�)(%�! �.:�., �����%"+� �.:�. ........................................................................186
A����� �.:�. ......................................................................................................187
A��/ �.:�., �=��/%"+� �.:~. ........................................................................188
��(���+� �.:�. ...............................................................................................190
~j%�!� �.:	. ..................................................................................................191
Stanova A.:K. ....................................................................................................192



���#!"� �`��!��

���	-2018

��������

���������
56-� �����!��"�!"� !��#!"� $����!#�$%"� %"!&���!'�� 

22–27 �(���) 2018 *.

	"���%�"� ~.��. ��>����
���$�%� 
.��. �$�$�����
�,�"�%� &.��. �$��������

;"�(�$�!" + (�#��/ 20.04.2018 *. 
A"�=�� 60 × 84/16 �#.-�`�. �. 12,6. �$�. (�#. �. 11,7.

����� 100 q%`. C�%�` } 82. 
�`�����/$%"-("��*��&�#�$%�� '�!�� ���

630090, *. �"+"$�,��$%, ��. ;��"*"+�, 2





Ñåêöèÿ

ÁÈÎËÎÃÈß


