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FáĂR$ƲļGs�n�NLRGŗƣL$1@M<eƲļG����NLRF·ÿTs3CZƵ
ÆR< (ì 1, Many-to-Many�{�)%NRC2, NRC3, NRC4e$~qƊŐŬG NLRv��hǆG
Ɨ 3 ÇG 1 F)<sĎübh��}FČRA-r$NRC F·ÿTss�n�NLR nÂAáh
��}ÅFČRA*s%NRC·ÿžbs�n�NLRe$ƙƪ$×ƪ$`_�qZãOûŕbŐ
ŬżØƪgGżĄĮĭĤFǠ¡R$ǋő�ǛƴbĮĭĤǗ²þCRAôä4tA*s%R<L

?A$����NLRB)s NRC2, NRC3, NRC4e$~qƊŐŬLĕƔbżØƪFĈRAĮĭĤ
ZŽĹTs�BǛƴbĜÎZİ?A*sCƠ,Tts%NRC2, NRC3, NRC4eßs�n�NLR
FĈRAŹbsŭŹĤCǛƲĤZƈR$~qƊŐŬBeƲǣb NLR �y|��hLĚĩ4t
A*sC¦Ħ4ts%RKRbLT$NLR�y|��hGÀŻĢƓƾĉŗŔo$:GÌĠŗŔ
eÇK?A*b*%ŊƆƎBe$ľ<bœģ Many-to-Many�{�!F-*A$NLR�y|�
�hGÀŻĢƓƾĉŗŔCÌĠŗŔZÇþ���BƷłTs3CZƀžCR<% 

 
ǮƆƎÅą-pIǐĴŮşǯ 

1. Mu|��q�u�ZËŴR<��w�|��j�o��ƖGƇƏ 
ŐŬG NLR v��hǆe$NŉƐǧòF coiled-coil (CC) M<e TOLL/interleukin-1 receptor 

(TIR) }�_�Zn@3CLƃTts%3tMB$NLRv��hǆG}�_�|��j�o�
�ƷŌLƭYt$CC -pI TIR }�_�eÀŻĢƓGƾĉFǛƴB)sCƈ4tA0<%R
KRbLT$CC -pI TIR G}�_�G÷ŷLǲ]��ǚŹbs=2B$ÀŻĢƓZƾĉT
sŗƣLýYts3CLôä4tA-r$NLR v��hǆG N ŉƐ}�_�FūũZęA<
ƷŌFe$ǖÈb}�_�¦ŨCļûNG}�_�|��j�o��LġƴC4tA0<% 
ųŬGn@|��q�u�e$|��q�t�qFp?Ak��£o��q�}£F��w

�FƛNǌMts%ŊƆƎBe$Mu |��q�u�Gc�p~�öóǙÉFĈRƚŘl}�
ZÐR<©č|��q�u� (STOP|��q�u�) ZµƱR<%STOP|��q�u�e$
in vitro|��q�t�qÛĢFprŖž��q�}FƛNǌMt$v��hǆGl�{^�i
ǧòÅF��w�FƚŘl}�ZĳÁTs3CLB0s%STOP |��q�u�ÛĢC]i�
�hz�`�ZŴ*<�ǒžŽűƖZƛNàY9$transposon-based C-terminal random truncation 
systemZŔƕR<%3Goqz�e$h����iGµőZ«48FŖžǗ²þG|��j�
o���_���ZµƱR$~qƊ�{�ŐŬB)s��n�]~v�lBŗƣZƷŌTsǥ

ĐF�_q���y|bv��hǆ}�_�GŗƣƷŌƖB)s% 
 
2. ��w�|��j�o��ƖZŴ*< NRC4GŗƣƷŌ 
����NLR B)s NRC4 e$NŉƐF CC }�_�Zn@ NLR v��hǆB)r$��

n�]~v�lƫB HRƙƢřZƾĉTs%aGp+F NRC4LÀŻĢƓZƾĉTsKǀhs
ƀžB$�Ƹǲ.FAŔƕR<��w�|��j�o��ƖZŴ*$NRC4G|��j�o��
�_���ZµƱR<%65ƍǪG|��j�|v��hǆZ��n�]~v�lƫF�ǒžF
Žű49<C3u$NŉƐG 1-29]��ǚǧòLƙƢřƾĉŢĤZŇTs3CLÇK?<%1-
29]��ǚe CC}�_�G�ǘB)r$3tMBFôä4t<ƙƢřƾĉŢĤZŇTsŅĊ
G CC }�_�ǙÉCśǉR$esKFƄ*]��ǚǙÉB)?<%3GƜōe$ŊƆƎBŔ
ƕR<��w�|��j�o��ƖL$}�_�ŗƣZŞĂTsŅĊǙÉGáĂFŇÑbīŠ

B)s3CZƈRA*s% 
 
3. CC}�_�F»ÿ4t<ƙƢřƾĉ�x��GáĂ 
NRC4 G 1-29 ]��ǚǧòÅFÀŻĢƓGƾĉFǛƴb�x��LÿïTsKǀhs<m$

��n�]~v�l$|�|$z�n_$o�_�~r~$_�-pIcc�gGk��KT
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įÆR< 988G NLRv��hǆ{�vsy|FĈR$Markov cluster algorithmC Multiple EM 
for Motif Elicitation (MEME) Fpsh�qv�ƷŌ$l�s�nq�x��¦ŨZƭb?<%:
GƜō$ NRC4 G 1-29 ]��ǚǧòÅF$ 21 ]��ǚG»ÿ4t<�x�� 
(MADAxVSFxVxKLxxLLxxEx) LÿïR$ŊƆƎBeMADA�x��Câ2<% 

MEME FprğTt< 87 G NLR v��hǆFŵŋTs]��ǚǙÉZóF$MADA �x
��G Hidden Markov Model (HMM) ZŔƕR<%3G HMMe HMMERƷŌFŴ*s3CL
B0$NLRv��hǆÅGMADA�x��GŇŪZ in silicoB¦ŨTs3CLB0s%MADA-
HMMZŴ*< HMMERƷŌFpr$Ɨ 20%G CC-NLRv��hǆLMADA�x��Z Nŉ
ƐǧòFn@3CLÇK?<%ƦåŦ*3CF$NRC2, NRC3, NRC4 ZãO����NLR e
MADA �x��ZŇTs�Ŀ$NRC F·ÿTss�n�NLR Fe MADA �x��L»ÿ4
tA-T8$NŉƐǧòG]��ǚǙÉeûŕÔRA*<%*N@KGs�n�NLRe$:G
NŉƐǧòLżØƪb�ahv�GƽǃFġƴB)s3CLôä4tA*s%R<L?A$3
tTGƷŌƜōe$����NLR L»ÿ4t< MADA �x��Z«RAÀŻĢƓZƾĉTs
3C$s�n�NLReǐÔžFMADA�x��ZǎÔ49$����NLRZ«RAÀŻĢƓ
ZƾĉRA*s3CZƈèRA*s% 

 
4. NRC4F»ÿ4t<MADA�x��GŗƣƷŌ 
NRC4F»ÿ4t<MADA�x��L$HRƙƢřGƾĉFġƴKa+Kǀhs<m$NRC4

GĥĐŢĤñùŹ´G MADA �x��FĈR]���qf���iùŹĉÁŠZƭb?<%
RKRbLT$ÂAG]���ƞĸùŹ´e HRƙƢřZ��n�]~v�lƫFƾĉR<%
MADA�x��e$]���CáSźŝĤ]��ǚFp?A¤FŔĩ4tA*<<m$]��
�ùŹL MADA �x��GŗƣFěǦZ¡,A*b*ÝƣĤLƠ,Tt<%R<L?A$Ǆ
FƩǤR<]��ǚB)si�v��ǚFpsqf���iùŹĉÁŠZ NRC4 G MADA �
x��FĈRAƭb?<%:GƜō$NRC4GMADA�x��F-2s 9, 13, 17ŸƀG�_o
�FùŹZĉÁTs3CB$NRC4GƙƢřƾĉŢĤLĬÌ4t<% 
4TF$9, 13, 17ŸƀG�_o�Zi�v��ǚFƞĸR< NRC4ZŴ*A$��n�]~

v�lG nrc4�yh]`|ùŹ´FĈTsƂưăǬZƭ*$p�e_�ŻżƪFĈTsĮĭĤ
Zǀh<%:GƜō$ǜųñG NRC4CŹbr$MADA�x��GùŹ´ep�e_�Żżƪ
gGĮĭĤLĬÌ4t<%3tTGƜōe$NRC4GMADA�x��L$HRƙƢřGƾĉC
żĄĮĭĤG¢ĿFġƴB)s3CZƈèRA*s% 

 
5. ƥďÀŻŕƯűñZƾĉTs NRCGáĂ 
����NLRB)s NRC�y���e$NRC2, NRC3, NRC4=2BbNƲļG NRCǗ²þ

L��n�]~v�lF»ÿ4tA*s%NRC2, NRC3, NRC4¯úG NRC�y�������
L$ÀŻĢƓF-*AaGp+bĜÎL)sKǀhs<m$Virus-Induced Gene Silencing (VIGS) 
ŠFpsŗƣĬÌăǬZƭb?<%ƦåŦ*3CF$NRC2 -pI NRC3CáSn�h��}
FČTsǲ@G NRC Ǘ²þ (NRCn) Z�yhw`�TsC$ŐŬ´eƅĤĚǆZƈR<%M
<$:GƅĤĚǆe$NRC2 -pI NRC3 Z�yhw`�Ts3CFp?AĬÌ4t<%3G
p+bƅĤĚǆe$¬G����NLRG�yhw`�ŐŬF-*Aƶć4tA-T8$NRCh
��}ÅF-*A$NRCn eŹbsŗƣZŇTs3CLƠ,Tt<%3Gp+bŐŬGƅĤĚ
ǆe$ÀŻĢƓLĥĐžFƾĉ4tsƥďÀŻŕƯűñCRAƃTt$NRC2 -pI NRC3 G
ÌĠëþB)sÝƣĤLƠ,Tt<% 

 
6. NRCnGǗ²ĀžƷŌ 
VIGSŠFps NRCnG�yhw`�ŐŬe$ŒĖGƅĤĚǆZƈR$NRCnGŗƣƷŌFŴ

*s3CLB0b*%:3B$NRCnG�]��ñ RNAZ]i��hz�`�Z«RA��n
�]~v�lF�ǒžFŽű49$NRCnG RNAđŧ (RNAi) ăǬZƭb?<%:GƜō$Ő
Ŭ´GĩǝFěǦZ¡,8$NRCnZ�yhw`�Ts3CFĩÏR<%RNAi:NRCnÕF-*
A$NRC2-pI NRC3·ÿžbs�n�NLRLƾĉTs HRƙƢřLºǐ4t<�Ŀ$NRC4
·ÿžbs�n�NLR LƾĉTs HR ƙƢřFǩƬběǦeƽmTtbK?<%3GƜōe$
NRCnL NRC2-pI NRC3·ÿžb HRƙƢřZǄFÌĠTs3CZƈèRA*s% 

NRCnL����NLRCs�n�NLRGa>TZǄFÌĠTsKZǀhs<m$NRC2-p
I NRC3 GĥĐŢĤñùŹ´FĈTs RNAi:NRCn GěǦZǀh<%:GƜō$NRC2 -pI



NRC3 GĥĐŢĤñùŹ´LƾĉTs HR ƙƢřeºǐ4ts�ĿB$NRC4 GĥĐŢĤñù
Ź´FĈTsěǦeƽmTtbK?<%M<$ǜųñG NRCnZ��n�]~v�lƫFǒÍ
Žű49sC$NRC2 -pI NRC3 GĥĐŢĤñùŹ´LƾĉTs HR ƙƢřLĬÌ4t<%
3tTGƜōe$NRCnL NRC2-pI NRC3GƙƢřƾĉŢĤZǄFÌĠTs3CZƈèR
A*s% 

 
7. NRCnGƙƢřƾĉŢĤGƹ¸ 
����NLRZãOÄñžb NLRv��hǆe$MHD�x��LǭĖF»ÿ4tA-r$

MHD �x��FùŹZĉÁTs3CFp?A$ĥĐŢĤZƈRŐŬƙƢF HR ƙƢřZƾĉ
Ts%ăǢF$NRC2, NRC3, NRC4GMHD�x��ùŹ´e$��n�]~v�lƫF HRƙ
ƢřZƾĉR<%�ĿB$NRCnGMHD�x��ùŹ´e$��n�]~v�lƫF HRƙƢ
řZƾĉRbK?<%3GƜōe$NRCnLǏĐG NLRv��hǆCeŹbr$ƙƢřƾĉŢ
ĤZn<b*3CZƈèRA*s%NRCne$����NLRh��}KTŰğ4t<ľR*d
zm�G NLR �{�_v�NLR!KnRtb*%ªĞ$NRCnC¬G NRCGųÔĀž-pI
ƙƢųŬĀžƷŌZǐms3CB$NRCnGŗƣ=2BbN NLR�y|��hGÌĠŗŔGÇ
þóſGŲƷZǫǇžFǐms3CLB0sCňĝ4ts% 
�
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