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transf6rase des h6patocytes embryonnaires de poulet en 
culture. 

I1 est int6ressant d'ailleurs de constater que les cul- 
tures de cellules fibroblastiques embryonnaires sont 
justement  effectu6es A part ir  d 'embryons ayant  8 ou 
9 jours. Cet Age correspond en effet  ~ une concentration 
optimale en fibroblastes, qui ont une activit6 m6tabo- 
lique intense. De plus, des 6tudes d' incorporation de 
glucides effectu~es, soit sur des cellules en culture, soit 
directement dans l'oeuf, ont donn6 des r~sultats iden- 
tiques 6. On peut donc supposer que l ' incorporation du 
pr6curseur glucidique dans les cellules embryonnaires de 
poulet est essentiellement r6alis6e par les fibroblastes. 
Cette hypoth~se est corrobor~e par la partie descendante 
de la courbe de la Figure. En  effet, A part ir  du 8 e jour, 
la diff6rentiation eellulaire dans l 'embryon devient  con- 
sid6rable, la proportion de fibroblastes diminue alors 
sensiblement, ce qui pourrait  expliquer la chute de 
l 'aetivit6 sp6cifique de transfert. 

Les connaissances actuelles sur la biosynth6se des 
glycoprot6ines permet tent  de consid6rer les membranes 
de l 'ergastoplasme comme 6tant le site principal de 
transglycosylation. La localisation de la mannosyl-trans- 
f6rase des cellules embryonnaires de poulet dans l 'ergasto- 
plasme est en accord avec cette donn6e g6n6rale. Cette 
activit6 enzymatique pourrait  ators servir de marqueur  
pour cette fraction cytoplasmique. Elle permet  6galement 

de confirmer t '6volution caract6ristique des cellules em- 
bryonnaires qui voient  leur r~ticulum endoplasmique 
granulaire prolif6rer rapidement au d~triment des ribo- 
somes libres. 

Summary. The microsomal fractions from chick embryo 
cells were shown to carry out transfer of mannose from 
GDP-mannose to endogenous protein acceptors. Data  
also are presented which support that  among the sub- 
cellular fractions only the rough microsomes are active 
in the mannose transfer. The maximum mannosyltrans- 
ferase act ivi ty  is obtained with 8-day-old embryos. This 
observation may be related to the proliferation of rough 
endoplasmic reticulum with regard to smooth microsomes. 
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Solid-Phase Synthesis and Bioassay by Tibia Test of Monotetracontapeptide 81-121 and of Ditria- 
contapeptide 122-153 of Human Growth Hormone ~ 

In his excellent paper presented a t  the First  Interna- 
tional Symposium on growth hormone, LI * stated that  
' there are increasing strong evidences that  the whole 
human growth hormone (HGH) molecule is not  neces- 
sarily required for biological activities. I t  remains to 
be demonstrated that  peptide fragment or fragments 
can be obtained in highly purified state from partial 
enzymic digests of t t G H  and that  these pure fragments 
possess growth promoting or lactogenic activities or 
both'.  Recently YAMASAKI et al. 3 reported that  one of 
the peptides derived from tryptic  digestion of bovine 
growth hormone possesses remarkable biological act ivi ty  
on ' t ibia test '  and on weight gain test in rats. 

To our knowledge, no data  have been published con- 
cerning at tempts  to synthetize peptides with amino acid 
sequences corresponding to fragments of human growth 
hormone molecule, the pr imary structure of which was 
completely defined by LI 4. In this communication we 
shall present essential data  on the synthesis and pre- 
l iminary results on the biological act ivi ty  as measured 
by ' t ibia test '  of newly synthetized polypeptides cor- 
responding to the sequence of human growth hormone 
from 81 to 121 (monotetracontapeptide) and from 122 
to 153 (ditriacontapeptide). 

Material and methods. The 2 peptides were synthetized 
according to the general procedure of solid-phase peptide 
synthesis of MERRIFIELD 5'8. The protection of ~-amino 
groups of amino acids was performed using t -butyloxy-  
carbonyl (Boc); functional groups of lateral chains were 
protected as follows: Asp (fl-OBzl), Glu (y-OBzl), Set 
(Bzl), Thr  (Bzl), Tyr  (BzI), Lys (e-Z), Arg (NO2), His 
(Dnp) ~, Met(O). 

The synthesis was carried out in a stepwise manner 
starting in both cases from 0.55 g (0.50 mmole) of Boc- 
Leu-resin. Coupling was usually mediated by N,N ' -  

dicyclohexylcarbodiimide (DCCI) (threefold excess, 3 h), 
only for Ash and Gln the method of p-nitrophenyl ester 
was employed. The Boc groups were removed by 1N 
HC1 in HOAc for 30 rain at  room temperature  with the 
exception of Boc of Gln which was removed by tri- 
fluoroacetic acid (15 rain at  room temperature) according 
to TAKASHIMA et al. s. The final peptides were removed 
from the solid support by SAKAKIBARA methodg: 1 g of 
Boc-peptidyl resin was treated with 10 ml of H F  in 
the presence of 1 ml of anisole. 

Details for peptide 81-121. From 0.55 g (0.50 mmole) 
of Boc-Leu-resin the yield was 2.50 g of the protected 
monotetracontapeptide-resin. After acidolysis by H F  
1.32 g of free monotetracontapeptide were isolated. This 
was dissolved in Na~COs (pH 8) and the solution stirred 
for i h at room temperature.  The product was purified 
by countercurrent distribution (130 transfers in the 
system 2-butanol 0.1% aqueous dichloroacetic acid 1:1, 
K = 15, and 130 transfers in the system chlorophorm, 
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ca rbon ium te t rach lor ide ,  me thano l ,  NH4OH 0.02N, 
5 : 5 : 8 : 2 ,  K = 7.7). Yield 250 mg. 

Detai ls  for p e p t i d e  122-153. F r o m  0,55 g (0.50 mmole)  
of Boc-Leu-res in  t he  yield was  2,25 g of p r o t e c t e d  d i t r ia -  
con tapep t ide - re s in ,  Af te r  acidolysis  b y  H F  t h e  1.25 g 
of D n p - d i t r i a c o n t a p e p t i d e  were  t r e a t e d  w i t h  m e r c a p t o -  
e thano l  f i rs t  for  2 h a t  p H  8 and  s u b s e q u e n t l y  for  24 h 
a t  p H  7, The  p r o d u c t  was  pur i f ied  by  c o u n t e r c u r r e n t  
d i s t r i bu t ion  (300 t rans fe r s  in t he  sy s t em 2-bu tano l  0.1% 
aqueous  dichloroacet ic  acid 1:1, K-0.28). Yield 400 mg. 

The biological assay of g rowth  hormone- l ike  ac t iv i ty  
on ' t ib ia  t e s t '  of b o t h  the  newly  s y n t h e t i z e d  c o m p o u n d s  

Table I. Amino acid analyses= 

Peptide 81-121 Peptide 122-153 

Experi- Theo- Experi- Theo- 
mental retical mental retieal 

Asp 5.76 6 6.19 6 
Thr 1.82 2 3.19 3 
Ser 4.87 5 3.20 3 
Glu 6.20 6 2.83 3 
Pro - - 1.00 1 
Gly 2.25 2 2.81 3 
Ala 2.i)5 2 1.18 1 
Val 2.97 3 - 
Met - - 0.78 1 
Ile 1.04 1 0.96 1 
Leu 8.34 8 2.33 2 
Tyr 1.68 2 0.86 1 
Phe 0.84 1 2.21 2 
Lys 1.81 2 2.23 2 
His - - 1.16 1 
Arg 0.81 1 1.88 2 

Samples were hydrolyzed in 6N HC1 in sealed, evacuated tubes, 
24 h, I10°C, and analyzed on a Technicon amino acid analyzer. 

Table II. Bioassay by 'tibia test' of the growth hormone-like 
activity of the monotetracontapeptide 81-121, of the ditriaconta- 
peptide 122-153 and of a mixture of them 

and  of a m i x t u r e  (1:1) of t h e m  was  m a d e  according  to  
GREENSPAN et  al. 1°. As reference s t a n d a r d  bov ine  
g r o w t h  h o r m o n e  BCG-1-B9 was  used. 

Results and discussion. The  m o n o t e t r a c o n t a p e p t i d e  
81-121 resu l ted  homogeneous  on p a p e r  e lec t rophores is  
a t  p H  2 (1 .5M formic  acid, 2 M  acet ic  acid, 1:1) w i th  
Rai~ = 0.11. [~][~ - - 1 8  ° (c = 1; acet ic  acid 80%), 

The  d i t r i a e o n t a p e p t i d e  122-153 m o v e d  as a single spot  
on pape r  e lect rophores is  a t  p H  2 (1 ,5M formic  acid, 
2 M  acet ic  acid, 1 : 1) w i th  l~His = 0.31. [~)~ --  31 ° (c = 1, 
acet ic  acid 80%). 

The analyses  of amino  acids of b o t h  the  c o m p o u n d s  
are g iven on Table  I. F r o m  the  da t a  r epo r t ed  of phys ica l  
and  chemica l  analyses  appl ied  to  the  syn the t i c  poli- 
pept ides ,  i t  appea r s  t h a t  t h e y  possess a reasonable  
degree  of homogene i ty .  Never the less  t he  presence  of a 
smal l  pe rcen tage  of ve ry  closely re la ted  molecules  w i t h  
t r u n c a t e d  sequences  or fai lure sequences  c a n n o t  be  
exc luded  11. The  so l id-phase  m e t h o d  seemed  also in t h e  
p re sen t  work  of re levance  for t he  o p p o r t u n i t y  offered of a 
syn thes i s  p rocedure  to  be easy and  rap id  so t h a t  i t  m a y  be 
cons idered  useful in t he  recogni t ion  of ac t ive  center(s)  
of p ro t e in  molecules  t h r o u g h  the  a p p r o a c h  of syn the t i z ing  
single smal l  f r agments .  The  conven t iona l  m e t h o d  of 
syn thes i s  will give subsequen t ly  t he  poss ib i l i ty  of ob- 
t a in ing  t h e  selected c o m p o u n d  wi th  a h igher  degree of 
homogene i ty .  
F r o m  Table  II ,  which  summar izes  the  resul ts  of ' t ib ia  
t e s t '  bioassay,  i t  emerges  t h a t  the  m o n o t e t r a c o n t a -  
pep t ide  81-121 a t  t he  dai ly  dose of 100 ,ag and  400 ~xg 
shows an  effect  which  increases w i th  t he  dose  (wid th  
of t ibial  car t i lage  f rom 147.7 i 5.4 of h y p o p h y s e c t o m i z e d  
cont ro ls  to  181.1-t-5.0 and  2 1 3 . 0 ± 6 . 4  respect ively) .  
The d i t r i a c o n t a p e p t i d e  122-153 shows progress ively  
increasing effect  w i th  t he  dai ly  dose of 50, 100 and  400 txg 
(width  of t ib ia l  car t i lage f rom 147.7~-5.4  of hypo-  
p h y s e c t o m i z e d  controls  to  187.2 ± 4.6, 201.3 + 5.4 and  
224.0 :k 1.5 respect ively) .  

The  ef fec t  of t he  m i x t u r e  of t he  2 pep t ides  a t  the  dai ly  
dose  for each  one of 100 ~tg gave  a value of 214.2 ± 6 . 4  
of t ibial  car t i lage  wid th ,  which  roughly  cor responds  to  
t h a t  o b t a i n e d  b y  t h e  single pep t ides  admin i s t e r ed  a t  
400 ~g dose. A r emarkab l e  synergic  ac t ion  of t he  2 poly-  
p e p t i d e s  is c lear ly appa ren t .  

To conclude,  t h e  p r e s e n t  resul ts  sugges t  t h a t  t he  
p r e p a r e d  f r agmen t s  of H G H  m a y  h a v e  in te res t ing  
proper t ies  and  t h a t  p r o b a b l y  the  comple t e  series of the  
po lypep t ides  p r o g r a m m e d  m a y  help to  e lucidate  the  
act ive  center (s )  of H G H  molecule.  

Groups No. of Treatment "~Vidth 
hypo- of tibial 
physec- Substance Daily cartilage 
tomized dose (~tm) 
ardmals (p~g/rat/ 

4 days) 

Zusammen/assung. Mit Hi l fe  der  MERRIFIELD-Methode 
w u r d e n  zwei P o l y p e p t i d e  syn the t i s i e r t ,  die Tei l sequenzen  
des mensch l i chen  \ ¥ a c h s t u m s h o r m o n s  en t sp rechen .  Die 
biologischen E igenscha f t en  w u r d e n  un te r such t .  

F, CHILLEMI. a n d  A. PECILE 

A 7 - - 147.7 4- 5.4 
B 7 BGH standard 12,5 219.4 -4- 3.3 
C 6 BGH standard 50.0 248.3 :J: 1.9 
D 7 peptide 81-121 100.0 181.1 :t= 5.0 
E 5 peptide 81-121 400.0 213.0 4- 6.4 
F 4 pepfide 122-153 50.0 187.2 :t2 4.6 
G 9 peptide 122-153 100.0 201.0 -t: 5.4 
H 6 peptide 122-153 400.0 224.0 =E 1.5 

[peptide 81-121 + 100.0 214.0 4- 6.4 
I 5 [peptide 122-153 100.0 
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