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概略
With a complex signaling network, in which components are highly 

in te rconnec t ed ,  e luc ida t ing  s t ruc tura l  fea tures  of  the  network that  
govern its behavior is a challenging task. Here, we demonstrate that use 
of  mRNA prof i l ing to  col lec t  and analyze  deta i led  descr ip t ions of  
c h a n g e s  i n  t h e  n e t w o r k  s t a t e  r e s u l t i n g  f r o m  s p e c i f i c  n e t w o r k  
pe r tu rba t i ons  i s  a  power fu l  and  economica l  s t r a t egy  to  e luc ida te  
regulatory relationships among the components of a complex signaling 
network. mRNA profiles of 22 Arabidopsis immunity mutants and wild type 
were collected 6 hours after inoculation with the bacterial  pathogen 
/Pseudomonas syringae/ expressing the effector protein AvrRpt2. This 
b a c t e r i a l  s t r a in  feeds  mul t ip le  inpu t s  in to  the  s igna l ing  ne twork ,  
allowing many parts of the network to be activated at once. Regulatory 
re la t ionships  among the genes corresponding to the mutat ions were 
inferred by recursively applying a non-linear dimensionality reduction 
procedure  to  the  mRNA prof i le  data .  The resul t ing network model  
accurately predicted 22 of 24 regulatory relationships reported in the 
l i t e r a t u r e ,  s u g g e s t i n g  t h a t  p r e d i c t i o n s  o f  n o v e l  r e g u l a t o r y  
relationships are also accurate. The network model revealed two striking 
features: (i) the components of the network are highly interconnected; 
( i i )  negative regulatory relat ionships are common between signaling 
sectors.  Complex regulatory relationships, including a novel negative 
regulatory relationship between the early microbe-associated molecular 
pattern-triggered signaling sectors and the salicylic acid sector, were 
validated experimentally. We propose that prevalent negative regulatory 
re la t ionsh ips  among  the  s igna l ing  sec to r s  make the  p lant  immune  
s igna l ing  ne twork  a  “ sec to r -swi tching” network,  which ef fec t ive ly  
b a l a n c e s  t w o  a p p a r e n t l y  c o n f l i c t i n g  d e m a n d s ,  r o b u s t n e s s  a g a i n s t  
pathogenic perturbations and minimization of negative impacts of immune 
r e s p o n s e s  o n  p l a n t  f i t n e s s .
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