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Insulin biosynthesis  in r a t  pancrea t ic  t i ssue  homogenate was investigated af ter  total  sup- 
p ress ion  of t rypt ic  act ivi ty in o rde r  to inhibit the proteolyt ic  convers ion  of proinsulin into 
insulin. The gland t i ssue  was preincubated with soy t ryps in  inhibitor for  2 h at 37~ The 
t i ssue was then incubated in the p re sence  of g lyc ine - l -C  14 for  a fur ther  30 and 60 rain. Sim- 
i lar  samples  not containing the inhibitor were  used as the control .  Insulin ext rac ted  f rom 
the t i s sue  was purif ied by repea ted  r ec rys t a l l i z a t i on  followed by running through Sephadex 
G-50. The radioact iv i ty  was de termined in eluates  of f ract ions corresponding to the insulin 
peak. Inhibition of t rypt ic  act ivi ty was found not to inhibit insulin formation.  Insulin syn- 
thes is  p resumably  takes  place not only by proteolyt ic  t rans format ion  of proinsulin into in- 
sulin, but also f rom other  p r e c u r s o r s  and, in par t i cu la r ,  f rom presynthes ized  A- and B-  
chains.  
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Investigations have shown that insulin synthesis  takes place f rom separa te ly  fo rmed  A- and B-chains  
[1, 3, 4, 7]. The view has r ecen t ly  been put forward  [2, 10-14] that insulin is formed only f rom a single- 
chain p r e c u r s o r ,  known as proinsulin,  by a mechanism of proteolyt ic  convers ion  [5, 6, 11, 15]. However,  
it is not ye t  c lea r  which enzyme sys tems  par t ic ipa te  in this p rocess  and the re  is no evidence that such a 
p roces s  takes place in vivo. If insulin is formed only f rom proinsulin (and, as it is considered,  under the 
influence of t ryps in  o r  of t ryps in - l ike  enzymes) ,  complete  inhibition of the t rypt ic  activity of the pancreat ic  
t i ssue  should sharply  inhibit the format ion  of the hormone.  If, however,  insulin synthesis  is effected f rom 
separa te ly  fo rmed  chains,  its synthesis  should continue even af te r  100% inhibition of t ryps in- l ike  activity.  

To study this problem the r a t e  of incorporat ion of an amino acid into insulin was compared  in the 
p re sence  and absence of t ryps in  inhibitor.  

E X P E R I M E N T A L  M E T H O D  

A pancreat ic  t i s sue  homogenate weighing0.5 g in2.5 ml R i n g e r -  Krebs buffer  (pH 7.4) was pre in-  
cubated with 1.25 mg soy t ryps in  inhibitor (VEB Arzneimi t te lwerk ,  Eas t  Germany) and without it for  1-2 h 
at 37~ with slow, steady agitation. After  centr ifuging at  6,000 rpm and f i l t ra t ion through P e r lo n  gauze the 
proteolyt ic  act ivi ty of the t i s sue  was de te rmined  using N- ~ - b e n z o y l - L - a r g i n i n e - a m i d e  (Reanal, Hungary) 
and the subs t ra te  [9]: 0.4 ml of f i l t ra te  was incubated with 0.4 ml of a 0.01 M solution of the subst ra te  for  
2 h. The sample was tit-rated with 0.01 N HC1 solution. The r e su l t s  of the t i t ra t ion were  expressed  in 
percentages  of hydro lys i s ,  assuming that 0.01 ml acid is equivalent to 1% hydrolys is .  After  preincubation 
with the inhibitor for  2 h, 100% inhibition of t ryps in - l ike  act ivi ty was obtained. In the next exper iments  3 g 
of the pancreat ic  t i s sue  homogenate was preincubated in 15 ml R i n g e r - K r e b s  buffer (pH 7.4) with or with- 
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TABLE 1. Incorporat ion of Gly- 
c i n e - l - C  14 into Insulin in the 
P r e s e n c e  and Absence of T r y p -  
sin Inhibitor (counts/min/ 'mg) 

Eluam from Eluate from 
first column I second column 

| 

C onditions of incub-'----------a~after 
incubation with~ly clne-l-C14 

30 60 30 60 
!mln Imin Imin rain 

Without 105 336 ] 
inhibitor 110 308 I 145 290 

With in- 145 385 
hibitor 17 t 357 ! 57 341 

out 7.5 mg of inhibitor at 37~ with steady agitation. All the sam-  
ples were  then t r ea t ed  with 1 ~Ct g lyc ine - l -C  14 (specific activity 
100 /~C~mg) and incubated for a fu r ther  30 and 60 rain under the 
same conditions. At the end of incubation the bott le was r emoved  by 
centrifuging and the t i ssue was washed 3 t imes  to r emove  f ree  rad io -  
act ivi ty with 50-ml  portions of buffer  containing a hundredfold ex- 
cess  of unlabeled glycine. The t i s sue  of each sample was then f rozen 
with dry  ice and the insulin was ext rac ted  with alcohol acidified to 
pH 2.0. The prepara t ion  was r ec ry s t a l l i z ed  th ree  t imes  with the aid 
of nonradioact ive c rys ta l l ine  bovine insulin and purif ied twice on a 
column (1 • 50 cm) with Sephadex G-50, using 50% acet ic  acid as the 
eluent. Eluates of f ract ions belonging to the insulin peak were  pooled 
and evaporated to dryness ,  quantitatively es t imated  [8], and the i r  
radioact iv i ty  measu red  on a gas-f low counter .  The r e su l t s  were  ex- 
p re s sed  in co u n t s /m in /m g  protein.  

E X P E R I M E N T A L  R E S U L T S  

It is c l ea r  f rom the data in Table  1 that the radioact iv i ty  of insulin was s imi la r  in samples  incubated 
with and without the inhibitor.  The specif ic  act ivi ty of the insulin showed no significant change a f te r  ad- 
ditional purif icat ion on a second column. After  incubation for 60 rain the radioact iv i ty  of the insulin was 
twice as high as a f te r  incubation for 30 min. However,  af ter  30 min the specif ic  radioact iv i ty  of the insulin 
was a l ready  re la t ive ly  high despite the considerable  dilution of the radioact iv i ty  with unlabeled insulin. 

Suppression of t rypt ic  activity thus did not inhibit insulin biosynthesis .  Although other  proteolyt ic  
enzymes  [15] than t ryps in  (or enzymes possess ing  the specif ici ty  of t rypsin)  par t ic ipate  in the p rocess  of 
t r ans fo rmat ion  of proinsul in  into insulin, as the suppor te rs  of this hypothesis  insist ,  never the less  the com- 
plete suppress ion  of t rypt ic  act ivi ty should have been re f l ec ted  in the intensity of Insulin biosynthesis  had 
it been fo rmed  en t i re ly  f rom proinsulin.  Consequently,  it can be concluded f rom these  findings that insulin 
format ion  takes  place f rom other  p r e c u r s o r s  and, in par t icu la r ,  as the wr i t e r s  showed previously  [1], f rom 
f r ee  A- and B-chains  previously  synthesized separa te ly .  
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