
  
 

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

����� Acta Microbiologica Sinica 
48(10)�1418~1423; 4 October 2008 

                           

����: �������	(30570084, 30600530); ��“973 
�”�� 
���������
�(2002CB513205) 
*�����Tel: +86-10-66948604; Fax: +86-10-63898239; E-mail: qinede@sohu.com 

��	
: ���(1979− ), � , �� !" , #$��% , &'()*+,-���.E-mail: cfqin@hotmail.com 

��
�: 2008-03-19; ��
�: 2008-05-18 

ISSN 0001-6209; CN11-1995/Q 
http://journals.im.ac.cn 

RIG-I ���� RNA ���	 

�������* 
(���������	
��
���������������������� 100071) 

���RIG-I����RIG-I like receptors�RLR��	
��
���������������

���� RNA��� RLR ��� !"#$%&'()��*+�,-�./��0123�4

56789:;�<=>RLR � �?@�AB�CDEF�G��<H��IJAB#$%KL

�MN>OP:NQRS RLRTUV RNA����&/��0123��<=> 

���W0123XRNA��X#$%XRIG-IXMDA5XRLR 

�	
��WR37    
����WA   
���W0001-6209 (2008) 10-1418-06 
 
 

Y��0123Z[V\/��]^_`�a

7:;<=>��]^AB��b�AB��cd�

��������pattern recognition receptors�PRR�

ef�ghij+��� pathogen-associated mo-

lecular patterns�PAMP��kV�lmnoAB�0

123KL�!"#$%�IFN�p'()��*+q

	Zr/��*+�,->Toll ����Toll-like 

receptor�TLR�st�	
:;� PRR�V RNA�

�����u��a:;<=�v TLR3�� dsRNAX

TLR7 & TLR8 �� ssRNA q>wxy TLR stz

{|H}~��������������� RNA

���.y����� RNA ���TLR �����

KL>RIG-I ����RIG-I-like receptor�RLR��

	
��
� PRR������������ RNA�

!"#$%&'()��*+�,-�./��01

23�4567�i:;�<=> 

1  RLR ������ 

���
� RLR stz{B;�� 3 �W��

�!"�*-I�retinoic acid induced gene I�RIG-I�p

��%�j�hi�* 5�melanoma differentiation 

associated gene 5�MDA5�& LGP2�laboratory of 

genetics and physiology 2�> 

RIG-I �*��x������ ¡¢£�¤¥¦

�
[1]�APL ��§���!"b¨�*©ª«¬­®

�E�̄ m°±>2004²�Yoneyamaq³´µ¶S RIG-I

����������� RNA�·!" I¸#$%�,

-[2]>¹ RIG-I�* cDNAº»¼    3.0 kb�½¾	�

x 925 �¿��À�Áz����>RIG-I �� N Â�

� 2 �Ã�:Ä�ÅÆ0ÇÈnoÉÊË�caspase 

activation and recruitment domain�CARD���ÌH

DExD/H ÍÎÈË�C Â�Ï	ÐÑË�repressor do-

main�RD�>U� CARDÒÁÓÔÕÖ×� �V��

��©ª CARDc!" IFN�,-XÍÎÈË�� ATP

ÒØ�Ù&ÍÎÈ TAS �Ù�U� ATP ÒØ�ÙÚy

K270ÛÜ�K270A¿��ÝÞc"ßRIG-Ià�áâ[3]>

CÂ RDËÔÕã�� RNAÒØ�·EF RIG-Iäå�

 >Væ9����RIG-Id���ç�èyéÐÑêë�

NÂ CARD& CÂ RDË��j+�hì<=�íy8

o�êë>�� RNA ã RIG-I ÒØb���în ATP

«Íoï�lmÍðUéñÐÑÁò�óô CARDõÉ

Êäå� j+[4]> 



�����RIG-I ��	
 RNA ��
�./ �����(2008) 48(10)                                              1419 

 

 

MDA5ã RIG-I ÒÁ�O
ö�CARDãÍÎÈ

Ë¿��÷øïj�H 23ù& 35ù>LGP2 �úÏ

CARDÒÁÓ�UÍÎÈËã RIG-I& MDA5�÷ø

ïj�H 31ù& 41ù�CÂkVã RIG-I
ö RDË> 

ú÷ RLRz{�� RNAû���ü·úh÷>

��¤¥�
�RIG-I ��ã dsRNA ýþÒØ�v

poly I:C�poly A:UdTØz� HCV8½¾Ëq[2]�

m MDA5 �. poly I:C�����ÒØoï>1m�

=�*�ð�	�
��� MDA5��V��. poly 

I�C în<�KL[5,6]>
b�¤¥µ¶�5′-Â��

��� ssRNA�3p-RNA�c<H RIG-I�û�[7-8]�

3p-RNA 
��§�����b��ú�H RIG-I �

�>�G��H�AB��Ëjéñ RNA &��

RNA�YÑ>AB�� RNAV����Øzb��

;§�ú÷u��
����v mRNA�;VU 5�-

Â�
�+ÒÁXtRNAVU 5�-Â��b�����

��Xm rRNA  !ã�"���çz rRNP>�#

$%b
��u�&° RIG-Iú�.U��KL>�

RNA���*' 5�-Â��ãUéñ½¾� Vpg��

()ÒØ[9]��c��� RNA ��ú��H RIG-I

���g*¦V> 

RLR�©ª*+j,-�wB;V8.Z��Z

��a/��<=�vz/���p01��&92

3Ý���cDCs��ef���� RNA��>mV


43Ý���pDCs���B;�� TLR7/8 dT

TLR9ef RNA��[10]>56ú÷� RLRÒÁ�O


ö�wU�����­®ú÷>���¤¥©­�

MDA5������ RNA���m RIG-I��� RNA

�����7��8p9:��8pæ:��8p;

ê��8p<ê��8qz{>xy RLR B;��

������ RNA�*mB;V RNA������

u��a<=�=	�>�� EB ��>EB ���

*'H?� DNA�U½¾�� RNA��ã RIG-IÒ

Ø�·noäå� j+�!"#$%�,-[11]>w

U@ DNA��]^!"#$%�,-A�
ã RLR

�i> 

2  RLR ���� 

���RLR no�� �?B�OCD>2005

²�4 �E5�¤¥�'÷FGHS RLR �äåj

+�·j�I±H IPS-1�MAVS�VISA& Cardif[12�15]>

�©ª IPS-1��no IFN-α/βdT NF-κBJK+�

IPS-1 áL¸$�*�	. RIG-1/MDA5 �� RNA

��]^M�N]���,-#$%T'()��*

+[16]>IPS-1 x 540 �¿��À�Áz�j+O¼H

63 kDa�P´�Ï	� CARDË�	�Q¿�RSË

&T«�}~Ë>U� CARDËÔÕã RIG-I/MDA5

� CARDËÒØXU 2.1Ǻ U�ÒÁ®V�Wï¿�

�ú.X�jYyh.�Z` [17]��c�� CARD

hì<=��[>Q¿�RSË��ã	Zr� j

+�-hì<=�v TRAF3�TRAF6�TRAF2�RIP1�

FADD q��\­ IPS-1 c�V RLR dT TLR � 

�?|�a:;<=>}~ËB;ÔÕ] IPS-1^Ú

y_`��~�>að}~Ë]"ß IPS-1:�^Ú

y������]"ßU!"#$%à��bºc

â�\­ IPS-1V_`��~��æd^Ú�U�a

-eà���f> 

IPS-1 �Q¿�RSË���	gã TRAF3 �

TRAFËÒØ[18]>IPS-1ã TRAF3ÒØb�cÉÊ·

no TBK-1& IKKi>TBK-1/IKKεcã TANK�-h

ì<=�·ã IPS-1dT TRAF3çzÄØh[18]>TANK

÷ø�� NAP1& SINTBAD��no TBK-1/IKKi�

V RLR� �?��a:;<=>�Ü��GH IKKi

����� STAT1 ·EF	Zr#$%în�*

�interferon-stimulated gene�ISG��©ª[19]>o�

� TBK-1/IKKi c�	g��� IRF-3 & IRF-7 qä

åj+>o�� IRF-3/IRF-7 dij��ç��k�

���·!"�� IFN-α/βV��lmM�*�©ª>

njo�éjo� IFN-α/βpcã��©`�q¸#

$%��ÒØ�noäå� JAK-STAT� �?�·

�rno	Zr ISGs�$%©ª>÷F�IPS-1Q¿

�RSËscã TRAF6/ TRAF2 ÒØ�·��

IKKα/β/γ ÄØhno NF-κB ��� >NAP1 &

FADDV¨�u�a:;<=�U� FADDcã IPS-1

dT caspase-8/-10çzÄØh��	gno NF-κB�

·�r!"tOul�'()��*+�©ª[20]> 

3  ��� RLR ����	
� 

xy RLR|H ISGs�éjo�njo� IFN-α/β

���� JAK-SATA � �?�E RLR �©ª>*

v�RLRcd<HæKwx?yz#$%{L>v��

���pIRF-1pIFN-γp|l"�LPS�pTNF-αq|

c<HæEF*+��E RIG-I �©ª>G�¤¥�


�MDA5�©ª� IRF-3�CDEF�V�ð IRF-3



1420  Chengfeng Qin et al. /Acta Microbiologica Sinica (2008) 48(10) 

  

 

�3Ý������]^ MDA5 ©ª�­®Þ�X

mV©ª IRF-3�#$%áL������]^c�

E MDA5�©ª[21]> 

LGP2 �ÒÁ}^SUV RLR � �?�Eý

�EF<=>LGP2��ã�� RNAÒØ�wxyU

á~ CARD� Ë�*m��ãäå� j+ IPS-1

ÒØ�c<H RIG-I� �?�ÔEF*+>w÷F

�
�LGP2 Ï� C Â RD Ë���ã RIG-I � RD

ËhìÒØ�lmÍðUéÐÑêë�*mGc�<

H RIG-I�æEF*+[3]>1m�Venkataramanq[22]

. LGP2áL¸�	��¤¥�
�U.«�ï�(

��(VSV)]^©
�	^/ï�#$%KL­®�

�>w�.���(���EMCV���]^�LGP2

áL�	�jcâS#$%,-��ü><��H

LGP2. RIG-I& MDA5� �?��ú÷�EF<

=>w÷F�LGP2áL�	. poly I:C în�#$

%KL®���>LGP2 V��. RIG-I/MDA5 � 

�?���<=���y�	g¤¥> 

-%Z[VEF RLR � �?_?�aS:;

<=>TRIM ��st�Ï	� RING �Ë�	� B

�/���ÎË�B box/CCD�& SPRYË���lm

-e�à��v����&/��oï>�Ü�¤¥

�
�TRIM25� SPRYË��ã RIG-I � CARDË

�-hì<=�"ßU Lys63ÚN�-%��'�U

ãäå� j+ IPS-1 �ÒØ�lm���� RIG-I

� oï>TRIM25 áL��.��]^câS,-

#$%��ü[23]>*v�TRIM25 H RLR � �?

�æEF*+>ãvhK�E3 -%��È RNF125

��!" RIG-IpMDA5 dT IPS-1 ����È��

Í�lmÐÑUà�>xy IFNîn���E RNF125

�©ª�*v RNF125 ¶�cd<H RLR � �?

�ÔKwE�YÑ[24]>v��TRAF3H E3-%��

È���ã IPS-1ÒØ�V RLR� �?��aæE

F<=>�Ü�
��-%�È DUBA��& TRAF3

�-%��lm. RLR � �?��ÐÑ<=[25]>

NF-κB!"�/���� A20�� 2�-%½�ËW

N Â�-%�Ë& C Â-%��ÈË>áâ N Â�

A20 ��ýþ�Í TRIF�lm�� RIG-I �"�

NF-κBpIRF-3 & IRF-7 no�<H RIG-I � �?

�ÔKwEF*+[26]> 

é��1<=�-eé�E�����u>

Atg5-Atg12�é��1�i EF*+���ÐÑY

��01/��KL�lm��y���ÄÑ>¤¥

�
�Atg5� Atg12��©ª��ÐÑ#$%,-�

Atg5 � Atg12 áL����ÐÑ VSV ÄÑ [27]>

Atg5-Atg12��ã RIG-IdT IPS-1� CARDÒØ�

lm.#$%�,-��ÔEF<=>v��i¡�

¢£nÈ�dihydroxyacetone kinase�DAK���V

¤¥Kh���ã MDA5 � CARD ýþÒØ�lm

�� MDA5 �"�/��KL[28]Xw DAK ú�ã

RIG-I�-hì<=  >G�¤¥�
�V�¸¦]�

�]^�u��SOCS1 & SOCS3 c<H RIG-I � 

�?�ÔKwE�*+�a<=[29]> 

4  ���� RLR ���	 

������� RNAH RIG-I�MDA5��b�

��nohL��KL��r!" IFN-α/βT	Zr

/��*+�,->Y��#$%KL.��çz0

z�-k§ü�UÒ¨�1���ÒÁãà���

��·�c�©°IJ�ª/AB#$%Z[��

ü>B§�
�«l RNA�����ú÷¬­�� RLR

� �?�lmIJAB�01/��23KL�® 1�> 

 

 
 
� 1  ��� RLR ���	
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Fig. 1  Evasion of RLR signaling by RNA viruses. EV: ebola 
virus; IAV: influenza A virus; SeV: sendai virus; HAV: hepatitis 
A virus; HCV: hepatitis C virus; GBV: GB virus. 
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Retinoic acid-inducible gene-I-like receptors and RNA virus 
recognition�� A review  

Chengfeng Qin, Ede Qin*  

(State Key Laboratory of Pathogen and Biosecurity, Beijing Institute of Microbiology and Epidemiology, Beijing 100071, China) 

Abstract: Retinoic acid-inducible gene I (RIG-I)-like receptors (RLRs) have recently been identified as cytoplasmic sen-

sors for RNA viruses. The RLR signaling cascades induce the production of type I interferons and pro-inflammatory cy-

tokines, which are rigorously regulated by the host. On other side, RNA viruses have evolved strategies to evade RLR 

signaling. In this review, we present our current understanding of RLR signaling in RNA virus recognition and antiviral 

innate immunity. 
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