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# ����!*��� ���0����,4 ��+! �5��* ��6���0��� ��,0 0,5,0���7 �+�6,� � �������0�2 ��� 82
.��� dNos �� -�.� 9���� ���!*�,1 �������1. ��-�,5/ ������,�, +�����*�:  1��+,1�!*��:
��,0�!�+� 5,��7 0,70!��� 0 �+�6,� � 9���� ���!*�,1 �������1 .��� dNos, ;� � ��0���5�8
0�5!,0� ��!* NO � �����+�4 5,��8� 7!*��+�  +��� ��7 �����9 !,. ��9 �+�0��� ��+��0 ���
��,5���7 ��,0�!�+� 5,��7 ����5 0 �+�6,� � �����+���+ 82 .��� dNos.  
������� 	���
: Drosophila melanogaster, 	��
�
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�
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��+,� ����� (NO) 8 �!2/�0,1 ��.�!7����1 � ���1�� ��,4 6 �!�. /�,4 �����+ 0, +���� 7�,4
���! 9���� 7 �! �,� [11], 9��1�0���7 +,���+ 0 [8],  1���� 0 ���0 �* [2], ��0�� ���0 ����� :
[5], 9��1�0���7 ��1’7�  [3]. � ��.�� �1 �0��,� 0 � �������8�*+7 9��1����1 +,�����2 ��+,��
����� (NOS). ���! � 9���� : NOS � ++�0� 0 �+�!���28�*+7 ��70� +�2 3 .�� 0 NOS  0�!,��2
� !*� +�2 ������� 0 �!*������,0��.� +�!�-+,�.�. �,3 � ��!���0��,1 ���,1 .���1 NOS 8
5,��8�����,1,, � �0�1� ��!���0��,1, .���1, – 1�2�* ��,5��� 5,��8����� +�*, � �0��,� �
��*�1� ��!���0��,1, .���1, ��+ �� 0��!�+7 ���,1��, [8]. �����9 !� +!�.�8 ���/�,1 �6’8���1
�!7 ��+! �5��* 9���� : NO   NOS � ��.�� �1 , �+� !*�, 0 .���1 �����9 !, 0,70!��� !,3�
��,� .�� (dNos). 

��0.,- /�+ 0 �6�0�!�+7 �����0� �,+��+ 7 ��� ��!* NO 0 �����+�4 ���0,���  
5,��8� 7!*��+� �����9 !,. � 1995 �. ��.�!*+�  
�!  [6] ��+! �,!, 6���0� .��� dNOS, �
� �� 3� ��,��+�,!,, ;� NO �� NOS 6����* �/�+�* 0 �����+�4 1���1��9��� [9]. ���, ��,+�!,
1���� 2 0 ���+��0��,0� - � !7�� .���, 7�� ��0� +�2  ����,0�0�!� 9��1��� NOS,  ��0 ��1,!,, 
;� 0��� +��,/,�78 !���!*� +�*. # 2010 �. 	��6�0,/ ��  �. 0,+!�0,!, ��1��, ;� NOS �� 8
5,��80� 0�5!,0�2 �!7 ���0,��� �����9 !, [10]. ���,, 0 +0�2 /��.�, +�0���5�0�!,, ;� �7
!���!*� +�* 1�.!� 6��, ��0'7����2 � �������0�2 1���� 82 �  �3�1� .�� , � �� �3���5���71
+�1�.� .��� dNos. ��.�!*+� ��  �. �1�.!, ��0�+�, !���!*� +�* � !*�, �!7 ����.� � 17 �!�! 0 [7]. 
# 2011 �. $�+���+ ��  �. ������!,, ;� ��!�� 7 dNos 0 �+��0� - ������,�� - ����,� !,/,���, 
���������!*� - ��!�� , �3���5�8 �����+ ������� : ���,����, ;� 8 ��������,��1 .��1���
!,�*�, [1]. ���, 00�5�!,, ;� NOS ��!�/��� �� ������!2 1���1��9��� ��1�4. ��4, �
9���� ���!*�,1 �������1 .��� dNos � ���������!*� - ��!�� :!, . �3�, ��+!, ��0 !*� 3�  
/�+�,�� � �,4 .,��!� �� +��� : !7!�/�,. �0�5�2/, �� 0�!,�� � !*� +�* 0�5!,0,4 9���� -, 7� 
0,����8 NO, � !��1 !�. /�� 6�!� 6 �/ ��0��,, ;� ��!�� 7 .��� dNOS 0 �����9 !, 6���
!���!*��2 0 �����+ ���0,���. <���� ��!* NO � 5,��8� 7!*��+� �����9 !, ��+ ��!,3�8�*+7
���������/��2. 
����� �!  "��#$% $#&! $'�()
# ��6�� 0,���,+��0�0�!, ����+.��� ! � : UAS-dNos (4�������,��8�*+7 ��70� +�2 �������0�:
��� : .��� dNos) �� UAS-RNAi-dNos (��+���+�8�*+7  ����9���2/� ��$ �� dNos ����+��,���), 
���,1�� � Bloomington Drosophila Stock Center. �!7 ���,0�� : ����+.���,4 ���+����� 0 �+�6,�
�,4 ! � - +4��;�0�!, � �+�6,��1, ! � : elav-Gal4. � ���0 ��� ���,0�� 7 ���+����� 0
0 �6�0�!�+7 0 ��;��� 0 F1 +�1� � ��-����!*�,4 �! �,��4. � � 7 �,��.� �,�� Oregon +!�.�0�!�
������!�1 � +4��;�0���74. 
���5 ����0 �7!, ��,0�! +�* 5,��7 �+�6,� ����+.���,4 ! � - 6��
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���,0�� : ���+����� 0 (= UAS-dNos x > UAS-dNos; = UAS-RNAi-dNos x > UAS-RNAi-dNos; =
elav-GAL4 x > elav-GAL4).  

�!7 0,���/���7 ��,0�!�+� 5,��7 0,���,+��0�0�!, 1-����,4 +�1� 0, ��;��� 0
+4��;�0��* ��+! �5�0��,4 ! � -. ?4 ���,1�0�!, �� ��1�������, 24-25°�  ��5�  2 �� 
����+,��!, �� +0 5� +�����0,;� 6�� �� 5�5 0, 9 �+�2/, � !*� +�* 5,0,4  ��.,6!,4 �+�6,�. #
��+! � 0,���,+���� �� 1��3� 100 �+�6,� �!7 ��5��.� +4��;�0���7, �!7 +���,+�,/��:
��+��0 ���+� ��+! � ��0������ ��,/ .  
��*+!)���% $#&! $'�() �� ,- #./#0#��((1
�� ����!*����1, ��+! �5��* ��,0�!�+� 5,��7 ��;��� 0 F1 6���0�!, ��,0 0,5,0���7 ��
0,���/�!, +�����2 ��,0�! +�* 5,��7 (�
')  1��+,1�!*�� ��,0�! +�* 5,��7 (�
'). 
<�����,�, �
' 0,���/�!, �� ��+����,1, ����1����1,: S75 – ���1 � (� ��6�4), �� ����,-
��!,3�8�*+7 5,0,1, 75% 1�4; S50 – ���1 �, �� ����,- ��!,3�8�*+7 5,0,1, 50% 1�4; S25 – 
���1 �, �� ����,- ��!,3�8�*+7 5,0,1, 25% 1�4.  


�,0�! +�* 5,��7 �+�6,� ������!*��: ! � : Oregon 4�������,��0�!�+7 ��+����0�2
��.,6�!!2 1�4, ;� ���70!7!�+7 � 0,.!7� �!��� �� :4 ��,0 - 0,5,0���7 (�,+.1). <�� 6�� �!���
����5 +��+��� .�!, 0 ��;��� 0 ������!*�,4 +4��;�0��*, �!� �� 0 F1 +4��;�0��* = elav-GAL4 x 
> UAS-dNos /, = elav-GAL4 x > UAS-RNAi-dNos. ��4, � �����+���+ 82 .��� dNos (= elav-
GAL4 x > UAS-dNos) �6� -�.� 9���� ���!*�,1 �������1 (= elav-GAL4 x > UAS-RNAi-dNos) 
.,��!,, ��/,��2/, � 5-.� ��7 5,��7  1�.�  4�������,��0�!,+7 ��+��0 ��� �,5/,1,
������,��1, �
'  �
' (��6!. 1). 

�,+.1. 
�,0�! +�* 5,��7 ��;��� 0 +4��;�0��* ��+! �5�0��,4 ! � -
��-0,; � 0� �
'  �
' 6�!, ��9 �+�0�� �!7 ������!*��: ! � : Oregon, ��-�,5/  – 

�!7 ��;��� 0 = elav-GAL4 x > UAS-RNAi-dNos  = elav-GAL4 x > UAS-dNos. # �+�6,� �
9���� ���!*�,1 �������1 .��� dNos �
'  �
' 6�!� ��,5��� 0�0 / , ��� 0�7�� � ������!�1. 
���/�� ��,5���7 ��,0�!�+� 5,��7 � �,4 1�4 ;� ��� � ��0���5�8 0�5!,0� ��!* NO � �����+�4
5,��8� 7!*��+� �����9 !,. 
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�
����� 1 
<�����,�, +�����*�:  1��+,1�!*��: ��,0�!�+� 5,��7 +���� ��;��� 0 +4��;�0��*

��+! �5�0��,4 ! � -

��;���, 0 � +4��;�0��*
�
', ��6, �
', ��6,; 

M ± m S75 , M ± m S50, M ± m S25 , M ± m 
= elav-GAL4 x > UAS-dNos 13,2 ± 1,8 20,1 ± 1,2 25,4 ± 1,7 34,1 ± 1,1 
= elav-GAL4 x > UAS-RNAi-

dNos 10,7 ± 2,1 15,3 ± 1,3 21,4 ± 1,1 28,5 ± 1,5 

= Oregon x > Oregon 23,1 ± 1,6 30,7 ± 2,1 39,5 ± 2,8 59,2 ± 1,2 
= UAS-dNos x > UAS-dNos 20,3 ± 2,2 27,2 ± 1,5 33,4 ± 1,2 43,3 ± 2 
= UAS-RNAi-dNos x > UAS-

RNAi-dNos 20,1 ± 1,8 26,3 ± 1,7 32,5 ±2,1 46,8 ± 1,9 

= elav-GAL4 x > elav-GAL4 16,2 ± 2,3 22,1 ± 1,3 34,2 ± 1,7 47,4 ± 1,7 
= Oregon x > UAS-dNos 22,3 ± 1,9 31,4 ± 1,6 38,5 ± 2 51,3 ± 1,2 

= Oregon x > UAS-RNAi-dNos 21,4 ± 1,5 29,2 ± 2,1 40,5 ± 1,5 51,2 ± 1,8 

��.��,0�,- 0�!,0 NO 1�5� ���+������0�0��,+7 -�.� �/�+�2 0 �����+�4
��+�-�����+,/��+� �� � ����,!20��� 6 !� 0 [4]. <����+, ��+�-�����+,/��+� ��0’7��� �
���1 ���2 +�,1�!7� 82  ���,4 ����! 0  ���+����71 ���������� : 0���� 3�*��! �,���.� ��2+, 
;� 0��� �� ����!*3�: ��.,6�! �! �,�. � ����,!20���7 6 !� 0 +��+��� .�8�*+7 0 ��-����4
��� 8�� 0 � 40���6�2 <��� �+���. (� ���,1 3!74�1 ��.��,0��: � : NO 0 �����9 !, 8 ���0,���
��-����.������ : 0��+! ��� ���,0�� : .��� dFoxo, ������� 7��.� 8 0�5!,0,1 ����+��,�� -�,1
9������1. $�5�� � �,4 1�4�� �1 0 1�5� 6��, ��,/,��2 ��,5���: ��,0�!�+� 5,��7 1�4 �
�������0�2 ��� 82 .��� dNos, ���,0�0���2 0 ��-����4.  
�%&(#02%
��5�, ��!�5�� 0 � +,���� :, NO 1�5� ���70!7�, ��-�����+,/�� �6� ��-������������� � 2. � ��3,4
��+! �5���74,  �6 !*3���7 ���, .��� dNOS,  -�.� 9���� ���!*�,- ������ � ��-����4 1�!,
��.��,0�,- �9��� �� ��,0�! +�* 5,��7 1�4. <���� 0 �+��� +�* ���,0��+�  NOS �� 9���� ���!*��.�
������� .��� ���70!7!�+7 � �,5/ - ��,0�!�+� 5,��7 1�4, �� 5 ��70� +�* �������0�: ��� : .���.  
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������!*+�,- ���,���!*�@- ����.�.,/�+�,- ��,0��+,��� ,1��, �!��,1,�� ����2��
�*0�0+�,- ���,���!*�@- ��,0��+,��� ,1��, �. ������  
���������
& <�����'�
)�&���
� '���� DROSOPHILA MELANOGASTER
�
 ���A$�<�)��� � �#�$B�����&���� ��$�#
� �)�� dNOS � �)C����D
� ����!*���� ���0�����@4 ,++!���0��,- ��+�����@ ��,0@� 0@5,0��,7 �+�6�- +
����!�,��!*��- ���,�- .��� dNos , �.� 9����,���!*�@1 �������1. ��1@� �,��,� ��������!,
+�����- , 1��+,1�!*��- �����!5,��!*��+�, 5,��, 0@70!��@ � �+�6�- + 9����,���!*�@1
�������1 .��� dNos, /�� ����0��5���� 0�5��2 ��!* NO 0 �����++�4 5,�����7��!*��+�, ,
+�����,7 �����9,!@. ��9,�+,��0��� ��+��0����� +�,5��,� �����!5,��!*��+�, 5,��, ���5� �
�+�6�- + ���E�+���++,�- .��� dNos. 
������#� 	���
: Drosophila melanogaster, 	��
�
 ��	��
 
��
, %������������	� �����, UAS-
GAL4 �
�	����
� 	�	��
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Ivan Franko National University of Lviv, Ukraine 
DEPENDENCE OF DROSOPHILA MELANOGASTER LIFESPAN ON OVEREXPRESSION 
AND FUNCTIONAL KNOCK-OUT OF THE dNOS GENE IN NEURONS 
In this work we used transgenic lines UAS-dNos (characterized by the presence of an additional copy 
of the dNos gene) and UAS-RNAi-dNos (expressed interfering RNA to dNos transcript) derived from 
the Bloomington Drosophila Stock Center. Individuals of these lines were crossed with individuals of 
the elav-Gal4 line. Accordingly, the activation of constructs took place in the first progeny precisely 
in neuronal cells. The wild-type Oregon line was used as control in crosses. Also, the lifespan of 
individuals of transgenic lines without activating constructs was checked (& UAS-dNos x ' UAS-
dNos; & UAS-RNAi-dNos x ' UAS-RNAi-dNos; & elav-GAL4 x ' eliv-GAL4). According to the 
lifespan of flies from the first generation, survival curves were constructed and the rates of average 
and maximum lifespan were determined. Progeny with overexpression of the dNos gene (& elav-
GAL4 x ' UAS-dNos) or its functional knockout (& elav-GAL4 x ' UAS-RNAi-dNos) died from the 
5th day of imago's life and were characterized by significantly lower rates of average and maximum 
lifespan. The highest rates of lifespan were determined for the Oregon control line. In flies with 
functional knockout of the dNos gene the average and maximum lifespan were reduced by 50%. The 
decreased lifespan of progeny with functional knockout of the dNos gene confirms the important role 
of NO in drosophila physiology and aging. A significant decrease in lifespan was also recorded in 
individuals with additional copy of the dNos gene. The negative effect of NO can be mediated by its 
participation in the processes of excitotoxicity and nitrosylation of proteins. Excitotoxicity is 
associated with excessive stimulation of the ion channels and an increase of intracellular calcium 
concentration, which leads to further death of cells. Nitrosylation of proteins is observed in the 
neurons of patients with Parkinson's disease and it is thought to have a deleterious effect on brain 
cells. Another negative action of NO in the Drosophila is the development of neurodegeneration 
through the activation of the dFoxo gene, the product of which is an important transcription factor. 
Each of these mechanisms can be the reason of reduced lifespan of flies with dNos overexpression, 
but to determine the real causes additional research is necessary. 
Key words: Drosophila melanogaster, nitric oxide synthase, lifespan, UAS-GAL4 transgenic system 
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