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A t t e n t i o n  is n e x t  pa id  to the  two bov ine  t h y r o t r o p i n s ,  
as well  as t h e  va r ious  gonado t rop in s  a n d  lu te in iz ing  hor-  
mones.  These  p ro te ins  are re la ted  t h r o u g h  var ious  c o m m o n  
sequences  77, ~s and  are f i t t ed  to p l a c e n t a l  l ac togen  a t  posi- 
t ions  61-63 and  68-70.  I t  is recognized t h a t  these  com- 
p o u n d s  h a v e  a larger  n u m b e r  of differences  w i t h  t he  
g r o w t h  h o r m o n e s  a n d  are  p r o b a b l y  on ly  d i s t a n t l y  re la ted  
a t  th i s  t ime.  The  p l a c e m e n t  of BLUT-f l  and  BTT/~ w i t h  
respec t  to  B T T a  is based  on c o m m o n  res idues  found  a t  
pos i t ions  112-117, ye t  can  s t a n d  i m p r o v e m e n t  in t he  
in i t ia l  N - t e r m i n a l  sect ion.  On t u r n i n g  to t he  var ious  
proil lsul ins,  wh ich  includes  ne rve  g rowth  fac to r  a n d  
p r o b a b l y  p a r a t h y r o i d  h o r m o n e  a n d  /3-corticotropin, 
a l i g n m e n t s  are easi ly found,  especial ly  w i t h  t he  cys te ines  
loca ted  a t  pos i t ions  37, 62, a n d  89-90. Angle r  f ish insul in  
is inc luded  now since i t  con ta ins  b o t h  an  add i t i ona l  
res idue and  var ious  changes  in t he  N - t e r m i n u s  of t he  
/3-chain. The  homology  be tween  these  groups  d i sappear s  
r a t h e r  r ap id ly  a f te r  the  44-47 area,  poss ib ly  as a conse- 
quence  of t he  i n i t i a t i on  of t he  connec t ing  pep t ide  sequence  
found  in t he  insulins,  or of t he  need  to in t roduce  gap  areas  
in order  to  m a i n t a i n  t he  a l ignments .  The  recen t  de tec t ion  
of a p r o p a r a t h y r o i d  h o r m o n e  is of m u c h  in te res t  7~,s~ 
since i t  possesses 15-20 a d d i t i o n a l  residues,  wh ich  p re sum-  
ab ly  m u s t  lie to  t he  lef t  a n d  r i g h t  of t he  p re sen t  para -  
t h y r o i d  sequence  a n d  should  s u p p o r t  t h e  p r e s e n t  assign- 
men t s .  The  inclus ion of porc ine  peps inogen,  bov ine  
peps inogen,  and  b o v i n e  r e n n i n  a t  t h i s  t i m e  is based  on  
t h e i r  r e semblance  to t h e  in i t ia l  sect ions  of g lucagon  and  
secret in,  as well  as s imi la r  regions  in t he  var ious  g r o w t h  
hormones .  F ina l ly ,  t he  th ree  ca lc i ton ins  a p p e a r  to  be 
genera l ly  r e l a t ed  to  b o t h  OLAC and  the  proinsul ins .  

The  c o m p o u n d s  discussed here  m u s t  h a v e  ar isen  f rom a 
series of ances t r a l  h o m o t y p e s  t h a t  evo lved  b y  t he  genera l  
m e c h a n i s m  of gene dupl ica t ion .  T he  or ig ina l  p a r e n t  was 
p r o b a b l y  p r e sen t  in t he  d iges t ive  t r a c t  and  in t i m e  was  
modif ied  to f i t  va r ious  roles t h r o u g h  changes  occurr ing  in 
t he  gu t  a n d  accessory  regions.  I t  is l ike ly  t h a t  t he  com- 
m o n a l i t y  in  t he  f i rs t  30 res idues  for m a n y  of these  com- 
p o u n d s  m a y  be  a resu l t  of t h e  cons e r va t i on  of b i n d i n g  
to  a specific recep tor  site, fol lowed b y  t h e  a c t i v a t i o n  of 
the  a d e n y l a t e  cyclase sys tem,  or b y  t he  release of in- 
organic  ions sl, t r a n s m i t t e r  subs tances ,  and  b y  se rv ing  a t  
t he  level  of t r a n s c r i p t i o n  s2. T he  empi r ica l  r e l a t ionsh ips  
e s t ab l i shed  here  c lear ly  show t h a t  t he  va r ious  gas t r ic  
ho rmones  c o n s t i t u t e  a homologous  b lock  of compounds ,  
wh ich  served in t i m e  to deve lop  t he  insul ins,  and,  ul t i -  

m a t e l y  t he  g r o w t h  a n d  tu te in iz ing  hormones .  On these  
grounds ,  one can  f ind r edup l i ca t ed  sect ions  beg inn ing  a t  
pos i t ions  51, 91, and  131, sugges t ive  of i n t e r n a l  gene 
doub l ing  pa t t e rn s .  C o m p u t e r  t e c h n i q u e s  t h a t  h a v e  been  
proposed  for t he  t e s t i ng  of h o m o l o g y  sa-s6 will  be  used in 
t h e  nea r  fu tu re  in  an  a t t e m p t  to  con f i rm  these  assign-  
men t s .  E v e n  now ind i ca t i ons  ex i s t  t h a t  t h r o m b i n  is a 
m e m b e r  of th i s  large fami ly .  In  s u m m a r y ,  a t t e n t i o n  is 
called to  t he  old folk p r o v e r b  t h a t  m a i n t a i n s ,  ' t h e  way  
to  a m a n ' s  h e a r t  is t h r o u g h  his  s t o m a c h ' .  Th i s  s t a t e m e n t  
is u n d o u b t e d l y  t r ue  and  p r o b a b l y  should  be  modif ied  to 
i nc lude  o the r  organs  as wellSL 

Rdsumd. La  calc i tonine,  la chol4cys tokin ine ,  la mot i l in ,  
la panc reozymine ,  le pep t i de  i n h i b i t e u r  gas t r ique ,  le 
pep t ide  Vasoactif,  la gas t r ine ,  le g lucagon,  et  la secre t ine  
sont  compa rab l e s  pa r  leur  compos i t i on  en a m i n o  acides a 
l ' h o r m o n e  de croissance,  s l ' h o r m o n e  luteinig&ne, la 
gonado t rop ine ,  au f ac teu r  de croissance ne rveux ,  
l ' h o r m o n e  p a r a t h y r o i d i e n n e ,  au lactog~ne du  p lacen ta ,  
la proinsul ine ,  s la r6nine  et  s la t h y r o t r o p i n e .  Ces pep t ides  
p r o v i e n n e n t  p r o b a b l e m e n t  d ' u n  g6no type  d o n t  l 'o r ig ine  
se t r o u v e  dans  le sys t~me digestif .  
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PRO EXPERIMENTIS 

The Purification of Peptic Antibody Fragments  from Rabbit Immunoglobul in  G 

U n i v a l e n t  a n t i b o d y  f r a g m e n t s  of t he  t y p e  F a b '  are 
o b t a i n e d  b y  sequen t i a l  t r e a t m e n t  of i m m u n o g l o b u l i n s  w i t h  
peps in  a n d  th io l  c o m p o u n d s  1 However ,  exper ience  in our  
l a b o r a t o r y  ha s  shown  t h a t  pub l i shed  m e t h o d s  do no t  
p roduce  phys ica l ly  hom ogeneous  pro te ins .  Therefore ,  we 
h a v e  devised  a scheme  t h a t  ef fect ively  uses gel pe rmea-  
t ion  c h r o m a t o g r a p h y  for  pur i f ica t ion3.  

To 1 v o l u m e  of r a b b i t  s e rum was  added  s a t u r a t e d  
(NH4) ~ SO 4 to  40 % s a t u r a t i o n  a. T he  p r e c i p i t a t e d  g lobul ins  
were recovered  b y  cen t r i f uga t i on  (2,500 g for 10 min) ,  
d issolved in 1 v o l u m e  water ,  a n d  twice  r ep rec ip i t a t ed  as 
before.  The  f ina l  p r ec ip i t a t e  was  t a k e n  up  in 1/6 v o l u m e  
w a t e r  a n d  ex tens ive ly  d ia lyzed  aga i n s t  15 m M  p o t a s s i u m  
p h o s p h a t e ,  p H  8.0. In so lub le  m a t e r i a l  was  r e m o v e d  b y  

centrifugation (8,000 g for 10 min). The supernatant was 
chromatographed on diethylaminoethyl (DEAE)-cellu- 
lose ~ using the same buffer. The immunoglobulin C- (IgG) 
peak emerging in the void volume was dialyzed against 
0.1M sodium acetate, pH 4.5, and the contents of the 
dialysis bag were concentrated with Ficoll 5 to 15 mg/ml 
Amg/ml 1.29). 
~280 nm, 

To 500-750 m g  IgG  was added  peps in  G a t  a peps in - to -  
g lobul in  r a t io  of 1 : 50. The  m i x t u r e  was gen t ly  a g i t a t e d  a t  
37 ~ for 8 h. The  r eac t ion  was s topped  b y  ra i s ing  t h e  p H  
of t h e  so lu t ion  to  7.6 and  b y  chil l ing.  Inso lub le  m a t e r i a l  
was  r e m o v e d  b y  cen t r i f uga t i on  (24,000 g for 10 rain).  
Af te r  c o n c e n t r a t i o n  t he  s u p e r n a t a n t  was  appl ied  to  a 
column (2.8X45 cm) of Sephadex O-150 superfine 5, 
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E lu t ion  w i t h  0 .05M po tas s ium phospha te ,  p H  7.2 gave 
the  profile shown in Figure  1. The f rac t ions  conta in ing  
the  T(ab')= f r agmen t s  (de te rmined  to  have  s=0,w 5.1 S; 
l i t e ra ture  value, 4.8-5.0 S ~) were d ia lyzed aga ins t  0 . 1 M  
sodium acetate ,  p H  5.0 and  concen t r a t ed  to 25 m g / m l  
(~mg/ml 1.48). ~280 nm, 

The F(ab ' )~ f r agment s  were r educed '  w i th  0.0121/1 
m e r c a p t o e t h y l a m i n e  hydroch lor ide  a t  37~ for 90 rain 
under  ni t rogen.  Iodoace t amide  was  added  to  give a 20% 
molar  excess over  mercap toe thy l amine ,  and  ca rboxamido-  
m e t h y l a t i o n  (CAM) was al lowed to proceed a t  20~ for 
15 min.  This  was fol lowed by  blowing oxygen  over  the  
surface of t he  solut ion at  20~ for 60 min.  Tile reac t ion  
mix tu r e  was t h e n  c h r o m a t o g r a p h e d  on the  same co lumn 
of Sephadex  G-150 superf ine  as before. The pro te in  peak  
cor responding  to  the  crude CAM-Fab '  f r agmen t s  (Figure 
1) was  fu r the r  pur i f ied on a colum (2.5 • 90 cnl) of Sepha-  
dex G-100 wi th  0 .05M po ta s s ium phospha te ,  p H  7.2 
being used as t he  eluent .  The f irs t  p ro te in  peak  emerging 
f rom the  co lumn was d i s c a r d e d  and  the  major  f rac t ion 
(Figure 1, inset) was collected as t he  pure  CAM-Tab '  

ct'~glrr~ 1.48). S t a r t i ng  f rom 250 mg  IgG f r agmen t s  t-*2so nm, 
(the a m o u n t  ob ta inab le  f rom 1 rabbi t ) ,  t he  yield was 
app rox im a te ly  20 rag. 

The pur i f ied  C AM-Fab '  f r agmen t s  were judged  to be 
phys ica l ly  homogeneous  by  the  cr i ter ion of single sym-  
met r ica l  peaks  ob ta ined  on Sephadex  G-100 ch romato -  
g raphy  (Figure 1, inset) and  on ana ly t ica l  u l t racent r i fuga-  
t ion (Figure 2) L Immunoe lec t rophores i s  and double  gel 
diffusion of t he  pa r en t  IgG and F(ab ' )2  p repa ra t ions  

w i th  the  use of goat  an t i se rum to r a b b i t  whole  se rum s 
revealed a single prec ip i t in  line indica t ing  absence of any  
s ignif icant  co n t ami n a t i o n  by  o ther  se rum pro te ins  and  
gave evidence of an an t igene t ic  i den t i t y  be tween  the  two 
prepara t ions .  On the  o the r  hand ,  t he  an t i s e rum did no t  
reac t  w i th  the  f inal  CAM-Fab '  f r agmen t s  ind ica t ing  a loss 
of an t igen ic i ty  w i th  respec t  to  t he  par t i cu la r  an t i se rum 
used. 

In  conclusion, the  r epor ted  m e t h o d  yields, b y  way  of 
t he  i n t e r m e d i a t e  F(ab ' )2 f ragments ,  S -carboxamido-  
m e t h y l a t e d  F a b '  f r agmen t s  f rom rabb i t  IgG t h a t  seem to be  
phys ica l ly  homogeneous  by  gel f i l t ra t ion  and analy t ica l  
u l t racent r i fuga t ion .  No co n t ami n a t i o n  by  o ther  se rum 
pro te ins  can be de t ec t ed  by  immunoe lec t rophores i s  and 
double  gel diffusion 9. 

Zusammen/assung. Es wird eine Methode  beschr ieben  
zur s tufenweisen  Isol ierung yon  pep t i s chen  Ant ik6rper -  
I r agmen ten  (F(ab')2 und  Tab')  aus K a n i n c h e n - I m m u n -  
globulin G. In  jeder  Stufe der  P r e p a r a t i o n  erfolgt  die 
Re in igung  mi t te l s  Gelpermea~ionschromatographie .  Das  
Kr i t e r i um eines s y mmet r i s ch en  Piks  bei  ana ly t i scher  
Ul t razen t r i fuga t ion  und  Getf i l t ra t ion l~tsst das  gereinigte 
Schlusspr~tparat phys ika l i sch  homogen  erscheinen.  Ver- 
unre in igung d u t c h  andere  Se rumpro te ine  k6nnen  auf 
grund  der I m m u n e l e k t r o p h o r e s e  und  der  doppe l t en  
Geldiffusion ausgeschlossei1 werden.  
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Fig. 1. Elution profiles observed on Sephadex G-150 in the isolation 
of F(ab')2 fragments (---) and of the derived CAM-Fab' fragments 
(--) from rabbit IgG. The stippled areas under the curves represent 
the fractions collected. The inset shows the gel filtration pattern as 
obtained on rechromatography of the crude CAM-Fab' fragments on 
Sephadex G-100. 

Fig. 2. Analytical ultracentrifugation profile of the purified CAM-Fab' 
fragments. The run was performed in a Beckman model E ultra- 
centrifuge equipped with schlieren optics (schlieren angle, 65 ~ An 
aluminmn standard cell (12 mm, 4 ~ was used with an AN-D rotor. 
The protein concentration was 10 mg/ml. Solvent, 0.05M potassium 
phosphate, pH 7.2. Temperature, 20.0~ Rotor speed, 56,100 rpm. 
Time interval, 16 min. Evaluation of the plot gave se0,w 3.8 S, which 
was in satisfactory agreement with the reported value of 3.5 S*. 
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