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Abstract 

The role of cyclic nucleotides in the model plant Arabidopsis 

Mal inna J u s o h 

L inac re C o l l e g e 

T h e s i s s u b m i t t e d for the d e g r e e of M S c by Resea rch , Tr in i ty T e r m 2 0 1 0 

Adeny l y l cyc lases (ACs ) ca ta l yze t he f o r m a t i o n of adenos ine3 ' , 5 ' - cyc l i c 

m o n o p h o s p h a t e ( c A M P ) f r o m a d e n o s i n e 5 ' - t r i phospha te (ATP) . T h e Arabidopsis g e n o m e 

con ta ins t w o genes , A t 3 g 1 4 4 6 0 (AC1) a n d A t 3 g 1 4 4 7 0 (AC2) w h i c h h a v e an a m i n o -

te rm ina l nuc leo t ide b ind ing d o m a i n a n d s e q u e n c e h o m o l o g y to m a i z e A C . Exp ress i on of 

A C 1 a n d A C 2 c o m p l e m e n t e d the E.coli c A M P mutan t , cya sugges t i ng that bo th p ro te ins 

p r o d u c e func t iona l c A M P in vivo. G e n e exp ress i on s tud ies us ing R T - P C R a n d p romo te r -

G U S s ta in ing s h o w e d that AC1 is e x p r e s s e d in root t ips, i n f l o rescence a n d an thers , wh i l e 

AC2 is e x p r e s s e d in s tem, roots, cau l i ne leaves, s e n e s c e n t leaves, a n d in f lo rescences . T -

D N A inser t ion m u t a n t s of ac1 a n d ac2 s h o w e d a de lay a n d a reduc t ion in ge rm ina t i on 

unde r salt s t ress. Conve rse l y , o v e r e x p r e s s i o n of AC1 a n d AC2 con fe r red s o m e pro tec t ion 

aga ins t sal t s t ress. T a k e n toge ther , I infer tha t c A M P m a y have a ro le in sal in i ty to le rance . 
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