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Ajmal ic ine (K), a heteroyohimbine type indo le  a l k a l o i d  from 

Catharanthus roseus, has hypotensive a c t i v i t y .  The f i r s t  c e l l - f r e e  

system from a jmal ic ine biosynthesis i n  the c a l l u s  was repor ted by our  

laboratory  (1 ). S i m i l a r  f i nd ings  were confirmed by S t k k i g t ,  &. (2a) 

i n  a suspension c u l t u r e  o f  the same species. 

A jmal ic ine biosynthesis invo lves a coupl ing of t ryptamine and seco- 

loganin t o  form vincoside which, i n  turn, i s  sub jec t  t o  hydro lys is ,  

rearrangement, c y c l i z a t i o n  and reduct ion t o  g ive a jmal ic ine.  Some of 

the steps a r e  suspected t o  be non-enzymatic. A p a r t i a l  p u r i f i c a t i o n  of 

the emym s*Cm w+e&& s m  iwke~esting proper t i es  o f  t h i s  process. 

Based on the p-nitrophenyl-B-0-glucoside assay, four 6-glucosidase 

isozymes (A, B, C ,  D) were observed on gel f i l t r a t i o n  o f  the 37,000 g 

supernatant o f  2-week o l d  seedlings and 3-month o l d  p lan ts  (Fig. l a ,  l b ) .  

The i r  molecular weights were 182,000; 120,000; 55,000; and 8,000 respec- 

t i v e l y  as estimated by comparing w i t h  p r o t e i n  standards. A l l  o f  them 

were nonspec i f ic  glycosidases a c t i v e  towards the substrates shown i n  

Table 1. Glycosidases B and C were ac t i va ted  by tryptamine, wh i le  A and 

D were n o t  (Fig. 2). 

Only two glucosidases were observed i n  the c a l l u s  system; G, was 

e lu ted  i n  the vo id  volume (m.w. 400,000), the other, G11 had a molecular 



HETEROCYCLES, V o l  6, Nor. 9, 10, 1977 

we igh t  of about 55,000 (F ig .  3). 

A l k a l o i d  assay revea led  t h a t  o n l y  g lucosidase C and G11 were capable 

o f  syn thes i z i ng  a j m a l i c i n e  from t ryp tamine  and secologanin i n  t he  presence 

o f  NADPH. Incubat ion  i n  t h e  absence o f  NADPH l e d  t o  accumulat ion of an 

i n te rmed ia te  s i m i l a r  t o  t he  one ob ta ined by S t t l ck ig t ,  u. (2b) .  S t ruc-  

t u r e s  4 (2b), 8 ( 5 )  and 9 ( 6 )  represent  t he  p o s s i b i l i t i e s  (F ig .  4), which 

a r e  now be ing  i n v e s t i g a t e d  by spec t roscop ic  ana lys is .  

The pH optimum f o r  G l l  was 5.0-5.5 b u t  t h a t  f o r  a j m a l i c i n e  was about 

6.4. On ag ing  o r  f u r t h e r  p u r i f i c a t i o n  w i t h  CN Sephadex A50, t h e  55,000 

d a l t o n  p r o t e i n  r e t a i n e d  t h e  g lucosidase a c t i v i t y  b u t  l o s t  t he  a j m a l i c i n e  

synthetase a c t i v i t y .  These observa t ions  suggest t h a t  more than one p r o t e i n  

i s  i n v o l v e d  i n  a j m a l i c i n e  b iosyn thes is .  The ques t ions  remain ing  a re  

whether C and G11 a re  i d e n t i c a l  a?d s p e c i f i c  f o r  t h e  a l k a l o i d  pathway. 

The s t r u c t u r e s  o f  several  a d d i t i o n a l  i so l a tes . f r om submerged t i s s u e  

c u l t u r e  p repa ra t i ons  a r e  d iscussed toge ther  w i t h  t he  r e l a t i o n s h i p  o f  t h e  

above f i n d i n g s  t o  t he  b i osyn thes i s  o f  Aspidosperma and Iboga a l k a l o i d s .  
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TABLE 1 

Glycosidases from seedlings and plants of C. roseus 

Km value for 

Isozyme Mol . wt. pNP-6-Gl c* pNP-a-Glc* pNP- 6-Gal * pNP- 6-Fuc* 

A 182,000 2.17mM 6.25mM 0.125mM 1.33mH 

B 120,000 0.71mM 0.95mH 0.46mM 2.63mM 

C 55,000 0.51mM 0.98mM 0.63mll 9.1OmM 

D 8,000 1.72mM 12.5mM 2.17mM 22.2mM 

*pNP-6-Glc = p-nitrophenyl-6-D-qlucoside; pNP-a-Glc = p-nitrophenyl- 

a-D-glucoside; pNP-6-Gal = p-nitrophenyl-E-galactoside; pNP-6-Fuc = 

p-ni trophenyl-6-D-fucoside 
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