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CHAPTER V 

CONCLUSION

1. Determination of chitosan effects on protein profiles of rice seedlings after 
chitosan application

P ro te o m ic  a n a ly s is  o f  ‘ L P T 1 2 3 ’ r ic e  s e e d lin g s  t r e a te d  w ith  fo lia r  a p p l ic a t io n  o f  

c h ito s a n  a t 40  m g /L  r e v e a le d  d is c o v e r y  o f  3 5 2  p ro te in s  in  le a v e s . A m o n g  th e m , th e re  

w e re  s ig n if ic a n t  c h a n g e s  o f  105 p ro te in s  m a in ly  in  m e ta b o l ic  p ro c e s s  a n d  s ign a lin g . 

C h ito s a n  a c t iv a te d  o x id a t iv e  b u rs t  a n d  RO S s c a v e n g e r  t o  b a la n c e  RO S h o m e o s ta s is .  It 

a ls o  e n h a n c e d  k e y  e n z y m e s  in g ly c o ly s is  a n d  C a lv in  c y c le  as w e l l  a s  p h o to s y n th e t ic  

c o m p o n e n t s .  เท a d d it io n ,  tw o  r e c e p to r s  in v o lv in g  in  p la n t  g ro w th , P SK R  a n d  BRL1 w e re  

in d u c e d .

2. Identification and characterization o f some chitosan-responsive genes in 
Arabidopsis

2.1 Transcriptomic analysis of chitosan-responsive genes in Arabidopsis

A p p lic a t io n  o f  c h ito s a n  a t 80  m g /L  in Arabidopsis s ig n if ic a n t ly  r e ta rd e d  

s e e d lin g s  g ro w th  b o th  s h o o t  a n d  ro o t  d e v e lo p m e n t .  T ra n s c r ip t  p ro f il in g  r e v e a le d  

s ig n if ic a n t  c h a n g e  o f  1 ,557  g e n e s  m a in ly  in m e ta b o l ic  p ro c e s s  a n d  s tre ss  re s p o n s e s . 

H igh  d o s e  c h ito s a n  in h ib ite d  p la n t  g ro w th  b y  d is tu rb in g  s e v e ra l g ro w th - re la te d  

g e n e s  a n d  r e c e p to rs .  B e s id e s , h igh  d o s e  c h ito s a n  a d v e r s e ly  in f lu e n c e d  o n  

p h o to s y n th e s is  b y  d is tu rb in g  p h o to s y s t e m  I a n d  II, iro n  h o m e o s ta s is  a n d  p ro m o t in g  

c h lo r o p h y l l  b re a k d o w n . C h ito s a n  w a s  re c o g n iz e d  as P A M P s  (p a th o g e n -a s s o c ia te d  

m o le c u la r  p a t te rn s )  t o  a c t iv a te  d e fe n s e  a n d  s tre ss  re s p o n s e s . H igh  d o s e  c h ito s a n  

t r ig g e re d  p a t te rn  r e c o g n it io n  r e c e p to r s  (PRRs), p a th o g e n - r e la t e d  (PR) g e n e s , 

t ra n s c r ip t io n  fa c to rs , h o rm o n e  s ig n a lin g , a n d  a b io t ic  s t re s s  r e s p o n s iv e  g e ne s . 

A b s c is ic  a c id  (ABA ) a n d  ja s m o n ic  a c id  (JA) a p p e a r  to  p la y  a p r o m in e n t  r o le  in  h igh  

d o s e  c h ito s a n  re s p o n s e .
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2.2 EMS-mutagenesis Arabidopsis

T h e re  w e re  3 5 0  m u ta n ts  th a t  s h o w e d  th e  c h ito s a n  r e s is ta n t  p h e n o ty p e s  

s u ch  as la rg e r in p la n t  s iz e  o r  lo n g e r  r o o t s  c o m p a re d  t o  w i ld - t y p e  p la n ts .  A fte r  

m u lt ip le  c o n f irm a t io n  te s ts , t h e re  w e re  o n ly  5 c a n d id a te  m u ta n t s  th a t  c o n s is t e n t ly  

re s is te d  t o  h igh  d o s e  c h ito s a n . F in a lly ,  o n ly  tw o  o f  f iv e  m u ta n t s  s e e m e d  t o  p o s se s s  

r e c e s s iv e  s in g le  g e n e  m u ta t io n ,  w h ic h  w e r e  1 0 6 A  a n d  1 6 1 A  m u ta n t  lin e s . T h e  T -  

D N A  in s e r t io n  m u ta n t s  c a rry in g  p u ta t iv e  m u ta te d  g e n e  w e re  o r d e r e d  f ro m  A B R C  

s to c k  c e n te r  a n d  w e re  s u b je c te d  t o  c h a r a c te r iz e  in  h igh  d o s e  c h ito s a n  t re a tm e n t .  

T h e  A B R C  m u ta n t  c a rry in g  in s e r t io n  in  TOM3 o r  OPT4 g e n e  s h o w e d  th e  b e s t  

c h ito s a n - re s is ta n t  p h e n o ty p e s .

3. Identification of ortholog gene(s) involving in chitosan responses in rice

T h e re  w e re  9 o r th o lo g o u s  g e n e s  f r o m  t ra n s c r ip to m ic  d a ta  a n d  n o n e  o f  t h e m  

f r o m  m u ta g e n e s is  a n a ly s is . Sugar transport protein 14 (STP14) a p p e a r s  t o  b e  th e  b e s t  

o r th o lo g o u s  g e n e  w ith  t h e  h ig h e s t  id e n t it y  s c o re  a n d  t h e  s a m e  d ir e c t io n  o f  g e n e  

e x p re s s io n .

Future prospects

C o n c e n t r a t io n  o f  c h ito s a n  is o n e  o f  t h e  k e y  fa c to rs  t o  b e  a sw itc h  o f  c h ito s a n -  

e l ic i t e d  r e s p o n s e s  v a ry in g  f ro m  p la n t  g ro w th  in d u c t io n  t o  re ta rd a t io n . F ro m  o m ic  

s tu d ie s , it is in te re s t in g  t o  in v e s t ig a te  t h e  r o le  o f  h y d ro g e n  p e ro x id e  a n d  a b s c is ic  a c id  

in  c h ito s a n - e l ic it e d  r e s p o n s e  as w e l l  as t h e  a c t iv it y  o f  c h lo r o p la s t ,  w h ic h  s e e m s  t o  b e  

o n e  o f  c h ito s a n  ta rg e t  o rg a n e lle s .  B e s id e s , c h lo r o p la s t  is a ls o  a b a n k  o f  e n e rg y  fo r  

p la n t  g ro w th . T h e  in c re a s e  o f  c h it o s a n - e l ic it e d  c h lo r o p la s t  a c t iv it y  m ig h t  le a d  t o  th e  

e n h a n c e m e n t  o f  p la n t  g ro w th . F ro m  c h ito s a n  m u ta n t  a n a ly s is , s in g le  g e n e  m u ta t io n  

m ig h t  n o t  e n o u g h  fo r  c le a r ly  c h ito s a n - in s e n s it iv e  re s p o n s e s . It is in te re s t in g  t o  s tu d y  

th e  m u lt ip le  g e n e  m u ta t io n  b y  c ro s s in g  p u ta t iv e  m u ta n t s  t o  p r o d u c e  d o u b le  g e n e  o r  

t r ip le  g e n e  m u ta n ts .
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