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� �



� 4>Gēł·Ğ��Ņ�&(, ĭ¨, ï�ą��ûġ"��ø¤���). µ �Vğ�8

M?2å��)=L:I����%, �ĂN°ñÿĈ��Ä����, Ì·Ğ�ćÓù�àñ�

*��). �+�î\�Ōň�Ĵ^�Á��ŎÆÉ��). 

� �Ą,ŋ{í�ïð�)Q�, /.J7±õö�w��¯ğS�Ø��). ê�ŋö~±Ō

.MAJ0M5/.J7 (highly pathogenic avian influenza virus; HPAIV) �, =L:I� ��

Ó$�ŋ�ĘÙ±,ă�Z, XënĮ³Ð÷�ğ����%ĸğ�/.J7��). µ	��

�, HPAIV �³Ð���Ą	āħ�*�Ł�, ��øïå��Ąm�� ��Úqs	Âĝ�

*��). ���$, HPAIV �ěª�ŉōÒò�Ó$�ĸ��đâù¿�,%�'�. ��	

��, 4>Gēł·Ğ�&(, ¹ HPAIVĔ±%���è³ÐNè½r,ì��Ĵ^�Á�=

L:I�ar�, Ó$�ðÒùeh�ŋ�Ĩņ��). 

� ÌĴ^�Á�=L:I,ar�)�$��, "�, =L:I��Vkô°Č×Ô�ľ�)�

Ăù�ýĠ	Ý$'*). ��ÌÿĈ��«Ħ×Ô�üû��]R�ĢÎ,ĝ���.  

 

研究1: ニワトリ内在性プロモーターを利用したduck RIG-I の発現系の確立 

序論 

� F1Hċ�ÜĄň�, AIV�ėé�V��(, Pę�AIV� ��ŋ�»¹±,È�). PÄ, 

AIV �Ç�=L:I� ��ĸč�ö~±,ă�. � AIV � �)ö~±�¥ó�, =L:

I	İ|ù�Ø¿���)?8OMħĪ��`, Retinoic acid-inducible gene I (RIG-I) �Èè�

ī��)�	, *"��ÿĈ�&(ă��*��). ��ÌÿĈ��, -@J�'}Ń

�*� duck RIG-I,=L:I����kô°Čd�ù�×Ė��)øîĎ�āĉ,ĥ#�. o

`ù��, kô°Č���PĆ��)Mx� 3´ń��, T2AĶu,[T�� duck RIG-I,, precise 

integration into target chromosome (PITCh) 679G,Y�� knock in����, ÌøîĎ�È{

±,Ĥe��.  

材料及び方法 

(1) duck RIG-I knock in DF-1Đĕ�Öĉ 

� 5´ËĊ� T2AĶu,[T�� duck RIG-I,È�);<OD28O, �& Mx�;<OD2

8O,�*�*Õù��� 2Ćň� gRNAD28O�ģ 3Ć,DF-1Đĕ�n¢l��. Ĝyĳ

º���, Ŀò¦ķÞ�&( DF-1Đĕ,2KO=M3�, �2KOM�Ĵ^��,Ĥe��. 

(2) ¢l�� duck RIG-I�øîĢÎ 



� MxBKHO8O�w®R��) duck RIG-I�øî?8OM,Æ'���)�$, 12-well plate

�ÀĆ��DF-1Đĕ� ��xæĥŊ,ĝ���. ÌĥŊ��, poly (I:C), � IFN-b,I1M

;���bñ�, RT-qPCR�&( duck RIG-I�øîĺ,�ĺ��. 

(3) duck RIG-I�×ĖĢÎ 

� 12-well plate�ÀĆ��DF-1Đĕ� ��, poly (I:C),ñ��xæĥŊ,ĝ�����, �V

kô°Čľį���øîĺ,, Ĺï� (WT) – knock in DF-1Ľ�ÛĬ�)��&(, ¢l�

� duck RIG-I�×Ė,Ĥe��. ÌĢÎ��, IFN-b, OASL, IRF7,Õù��, RT-qPCR�&(«

Ħ���øîĺ,�ĺ��. 

結果と考察 

(1) duck RIG-I knock in DF-1Đĕ�Öĉ 

� EH, �' �C9K¾��� duck RIG-I knock in DF-1Đĕ	�*�*'*�. ¼lĵ_

,Õù���6O20M7ĢÎ�&(, U¾���DF-1Đĕ�n�Ĳt� duck RIG-I	¼l�

*��)�	āħ�*�. 

(2) ¢l�� duck RIG-I�øîĢÎ 

� duck RIG-I� IFN-b�ç©d�ù�øî	QÅ�)�	Æ'�����. z��, EH¾�

�� DF-1Đĕ�C9K¾���ÛĬ��, ď 2gĺ� duck RIG-I,øî����', Ĵ^�

��PĘ��øî?8OM	āħ�*�. "�, poly (I:C) ,bñ��øîĢÎ����%, ç

©, �' �Ĵ^��d�ù� duck RIG-I�øîQÅ	Ġ'*� 

(3) duck RIG-I�×ĖĢÎ 

� knock in DF-1 Đĕ�WT�Û!�. �Ć�Vkô°Č���øîĺ	È²�QÅ�)�	

Æ'�����. z��, poly (I:C) ÊxæR��, WT� knock in DF-1 ĐĕĽ�����øî

ĺ�¥ó	Ġ'*������', ¢l�� duck RIG-I��Vkô°Čd�ù�×Ė�)

�	ă��*�. 

 

研究2: HPAIV 応答におけるニワトリMDA5, LGP2の機能解析 

序論 

� RIG-I�Ø¿R��)=L:I��, p�±� RIG-I-like receptors (RLRs) ��)MDA5�&

 LGP2�¹AIV°Č���)×Ė	ßû�*��). ���, *"��jĝÿĈ��, ê�

HPAIV³ÐR���)«Ħ���×Ė�Æ'��������. ��, ÌÿĈ��, clustered 



regularly interspaced short palindromic repeats / CRISPR-associated protein (CRISPR/Cas) 679G

�&(, MDA5, �' � LGP2, knock out (KO)�� DF-1Đĕ,�*�*Öĉ����, ÌĐ

ĕ,ñ��×ĖĢÎ,ĝ���. 

材料及び方法 

(1) MDA5� LGP2 , KO�� DF-1Đĕ�Öĉ 

� MDA5, LGP2,Õù���� gRNAD28O,�*�*a´�, CRISPR/Cas679G�&(, 

«Ħ��� KO,ĝ���.  

(2) poly (I:C) ,ñ��xæĥŊ 

� ÌÿĈ��, þĻ poly (I:C) (Low molecular weight; LMW, §��ļ�; 0.2-1 kb), �& ļĻ

poly (I:C) (High molecular weight; HMW, §��ļ�; 1.5-8 kb),ñ��, 12-well plate�ÀĆ��

DF-1 Đĕ� �xæĥŊ,ĝ���. ��¬, RT-qPCR �&(, �Vkô°Čľį���øî

ĢÎ,ĝ���. 

(3) ³Ð�Ŋ 

� 4Ć� H5W� HPAIVÑ, Ck/Niigata, MusDK/Aomori, DK/Hyogo, Ck/Takeo,ñ��³Ð�Ŋ

,ĝ���. ��, MOI=1.2�ĩÃ��� HPAIVÑ, 12-well plate�ÀĆ�� DF-1Đĕ�

³Ð���. ³Ð 6, 18ÇĽ¬�Qá�Đĕ�*�*,����. Qá�³Ðe�ä��, ��

��Đĕ� IFN-b �øîĢÎ��*�*cĥ��. 

結果と考察 

(1) MDA5� LGP2 , KO�� DF-1Đĕ�Öĉ 

� �Ĵ^��EH KO (�) DF-1Đĕ (�MDA5 DF-1Đĕ, �& �LGP2 DF-1Đĕ) 	�*�

*'*�. 

(2) poly (I:C) ,ñ��xæĥŊ 

� WT DF-1Đĕ�ÛĬ��, �MDA5, �LGP2 DF-1Đĕ��, LMW�& HMWxæR��

�) IFN-b� IRF7�øîĺ	È²�¸w�*)�	Æ'�����. ���', MDA5, 

�& LGP2� KOĐĕ�, ���	×Ėù�Ā��*��)�	Æ'�����.  

(3) ³Ð�Ŋ 

� ³Ð 6 ÇĽ¬��, MusDK/Aomori�& Ck/Takeo����, KO DF-1Đĕ����³Ðe

	QÅ��. "�, DK/Hyogo����%³Ðe�QÅi�	Ġ'*�	, È²¥�ħ$'*�

���. ³Ð 18 ÇĽ¬����i�	ŇĚ��(, DK/Hyogo�³ÐR��)�MDA5 DF-1Đ



ĕ,ŀ
, m�� HAPIVÑ����, KO DF-1Đĕ���)³Ðe�È²�QÅ, �)��Q

Åi�	Ġ'*�. PÄ, ³Ð 18ÇĽ���) IFN-b �øîĺ�, Ck/Takeo�³ÐR�, � KO 

DF-1Đĕ����È²�ã£�)�	Æ'�����. "�, Ck/Niigata, DK/Hyogo����

%, KO DF-1Đĕ���) IFN-b øî�ã£i�	āħ�*�	, È²¥�ħ$'*����. 

*'�ĒÏ�', HPAIV�³ÐR����, MDA5, LGP2�%�, £���%³Ðe�¸w�

IFN�øî°Č��T�)�	ă��*�.  

�  

総括 

� ÌÿĈ��, ?8OMħĪ��`��) RIG-I, MDA5, LGP2�üû�, ê�³ÐvÉ���

) AIV� �)Ōň��Vkô°Č×Ô�ĢÆ�ü¶��. ÌÿĈ�'*�ýĠ,�ú��

�	', �'�ÿĈ,ø¤��)��, ¡Íù��Ą�/.J7±õö�w�	ı´�*)

�,āf���). 

 


