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a second X chromosome marker has been introduced, 
that  is the 'crossveinless' mutat ion which modifies the 
Mar phenotype only. Spectrophotometric measurements 
(Figures 1 and 2) have been carried out on both sexes 
at different stages of development to compare the SE 
mutan t  with the SE H P P  ~ treated, and with the MAL/ 
SE mutant  strain. For  each. sex and for each of the 
7 ages examined (3rd instar pupae and 1st, 3rd, 5th, 
7th, 10th, 15th day from the emergence) 5 groups of 
40 animals were weighed, boiled for 1 min in distilled 
water and beheaded. The heads were 'homogenized with 
2.5 ml of EtOH/H~O (30: 70) brought to pH 2 with HCI, 
filtered through a mitlipore membrane (AP 200 1300) 
and examined by a Beckman DU 2 spectrophotometer 
in the range 200-500 nm. Among the absorption peaks 
we have chosen the one at 420 nm which is related to 
sepiapterin. The chromatographic analysis has been 
carried out with the n-propanol: NH~OH 5% (2:1) 
system on \Vhatman No. 1 filter paper using a MinerM- 
light nm 365 as detecting lamp. Migration t ime was 
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Fig. 2. Optical density at 420 nm of homogenized heads of Droso- 
phila melanogaster females SE (---), MAL/SE (----} and SE treated 
with HPP ( . . . . .  ). Means of 5 experiments for each different age. 
Vertical lines indicate the S.E. 

about  24 h. I t  was possible to observe the disappearance 
of the isoxanthopterin in the SE males treated with 
HPP,  an increase of 2-amino-4-hydroxypterin, and a 
decrease of sepiapterin that  reaches the same level as 
in the double mutant .  

These results and the previous studies on the wild 
type suggest tha t  the decrease of the red and the yellow 
pigments (drosopterin and sepiapterin respectively) is 
caused by the inhibition of the X D H  enzyme. Since this 
enzyme is known to convert  2-amino-4-hydroxypterin 
into isoxanthopterin in the pterin metabolism, it seems 
clear tha t  the disappearance of isoxanthopterin should 
be related to the decrease of the red and yellow pigments. 
In the normal males, the isoxanthopterin is part ly stored 
in some organs (testicles, etc.) and part ly converted into 
the eye pigment. The females, lacking the main receptor 
organs, can utilize only as much isoxanthopterin as is 
necessary to get the maximum amount  of the eye pig- 
ment,  the excess being eliminated. The inhibition of 
X D H  obviously effects only the amount  of the eye 
pigment which is synthesized through the isoxanthopte- 
tin, while the rest, coming from the normal pterin 
metabolism, cannot be inhibited. 

Riassunto. Ii t ra t tamento  con H P P  di mutant i  SE di 
Drosophila melanogaster ha dato la fenocopia biochimica 
del doppio mutante  MAL/SE (diminuzione della sepiapte- 
rina, aumento delle biopterine e, nei maschi, assenza della 
isoxantopterina con accumulo del precursore 2-amino-4- 
idrossipterina). Si discute il ruolo dell 'enzima X D H  nel 
metabolismo in istudio. 
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We are indebted to 'Welleome Italia S.p.A.'. Rome, for a generous 
gift of HPP (Altopurinol®). 

M i s e  en  gv idence  d ' u n e  act iv i t~  m a n n o s y l - t r a n s f e r a s e  d a n s  l e s  ce l lu le s  e m b r y o n n a i r e s  de pou le t  et  
in f luence  de la  d i f f~renc ia t ion  ce l lu la i re  

Dans l '*tude de Ia biosynthgse des glycoprotgines, le 
probl~me actuel consiste A loealiser, ~ isoler et ~ caract6- 
riser les syst~mes enzymatiques responsables du transfert 
et de la fixation des molecules glucidiques sur la chaine 
polysaccharidique. Parmi les systSmes cellulaires dispo- 
nibles, les cellules embryonnaires de poutet, du fair de 
lenr activit6 m6tabolique intense, sont un materiel de 
choix, d 'autant  plus qu'elles se prStent remarquablement  
au fractionnement cellulaire :,~. 

Une 6rude pr61iminaire in vivo nous a montr6 que le 
mannose s ' incorporait  dans les macromolfcules glyco- 
prot6iniques des cellules d 'embryon de poulet. Nous 
avons alors essay6 d'61aborer un syst6me acellulaire, 
susceptible d'incorporer in vitro ce pr6curseur glucidique 

part ir  de sa forme coenzymatique active: le GDP- 
mannose. 

Un fractionnement cellulaire limit6, en saecharose 
0,25M, conduit ~ 3 fractions successives. Aprgs broyage 
de l 'embryon A froid en tampon Tris-HC1 5 ×10-~M, 
pH 7, 0,25M en saccharose, par 2 lois 10 passages suc- 
cessifs dans un homog6n6iseur de type Potter-Elvehjem, 

une premiere centrifugation pendant 15 rain k 15000g 
permet  d'61iminer les cellules non broy6es, les noyaux 
et les mitochondries. Les 4/5 du surnageant post-mito- 
chondrial ainsi obtenu sont centrifuges pendant  1 h 
195000g; un culot de microsomes est ainsi s6par6 de la 
phase cytoplasmique non particulaire. Chacune de ces 
fractions snbcellulaires est incub~e avec le pr~curseur 
glucidique pendant 1 h ~ 37 °C. Les macromol~cules sont 
pr6cipit~es par une concentration finale de 10% en aeide 
trichlorac~tique sur filtre Whatman  (Glass paper, type 
GF/B, diam~tre 2,5cm) et lav~es sur filtre par un 
m61ange m6thylal-m6thanol (4/1). Des t6moins sont trait6s 
dans les m6mes conditions, au temps 0. La radioactivitS, 
rapport6e ~ la teneur en prot6ines dos6es par la m6thode 
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de  LowRY, m e t  e n  6v idence  u n e  ac t i v i t 6  m a n n o s y l -  
t r ans f6 ra se  d u n s  Ie s u r n a g e a n t  p o s t - m i t o c h o n d r i a l ,  pu is  
localise c e t t e  ac t iv i t6  u n i q u e m e n t  e t  i n t ~ g r a l e m e n t  d a n s  
les mic rosomes  (Tab leau  I). 

Au  cours  de  d iverses  exp6riences,  une  n e t t e  di f f6rence 
d a n s  le t a u x  d ' i n c o r p o r a t i o n  du p r~cur seu r  g luc id ique  es t  
a p p a r u e  selon l'Age de l ' e m b r y o n .  U n e  6 tude  de ce ph6-  
n o m ~ n e  a donc  6t6 en t repr i se .  Les  mic rosomes  p r o v e n a n t  
d ' e m b r y o n s  pr61ev~s c h a q u e  j o u r  e n t r e  le 3e e t  le l i  e j o u r  
s o n t  incub6s  duns  les cond i t i ons  d6cr i tes  duns  le T a b l e a u  I. 
L a  c o u r b e  o b t e n u e  en  p o r t a n t  ta  r ad ioac t i v i t 6  sp~cif ique SPM 
( c p m / m g  prot6 ines)  en  fonc t ion  de l'gtge de l ' e m b r y o n  PCS 
passe  p a r  u n  m a x i m u m  vers  le 8e j o u r  (Figure) .  

Af in  de pr~ciser  ces p r emie re s  donn6es ,  u n  I r ac t ionne -  
m e n t  cel lula i re  p lus  ~labor~ a ~t~ mis  e n  oeuvreS. Le  
I r a c t i o n n e m e n t  ce t lu la i re  en  saccharose  0 , 8 8 M  p e r m e t  de  
dif f~rencier  les mic rosomes  de  l ' e r g a s t o p l a m e  ( rough  micro-  
somes)  des  m e m b r a n e s  du  r 6 t i c u l u m  e n d o p l a s i n i q u e  eL 
des  r ibosomes  l ibres  ( s m o o t h  microsomes)  ~. P a r  une  
p r e m i e r e  c e n t r i f u g a t i o n  du  b r o y a t  d ' e m b r y o n  en  saccha-  
rose 0 , 8 8 M  ~ 20000g  p e n d a n t  20 rain,  les cel lules n o n  
broy6es ,  n o y a u x  et  m i t o c h o n d r i e s  son t  61imin6s. Les  4/5 
du  s u r n a g e a n t  p o s t - m i t o c h o n d r i a l ,  cen t r i fug6s  p e n d a n t  
1 h ~ 105 000g, l a i s sen t  s ~ d i m e n t e r  une  p r emie re  f r ac t ion  
m i c r o s o m i q u e :  les mic rosomes  de  l ' e rgas top la sme .  Le  
s u r n a g e a n t  c o n t i e n t  les m e m b r a n e s  d u  r 6 t i c u l u m  endo-  
p l a s m i q u e  e t  les r i bosomes  l ibres  qu i  s 6 d i m e n t e n t  h Ieur  
t o u r  p a r  une  c e n t r i f u g a t i o n  de  3 h ~. 145 000g. 

L ' i n c u b a t i o n  avec  le p r6cur seu r  g luc id ique  de ces d e u x  
f rac t ions  m i c r o s o m i q u e s  m o n t r e  que  l ' a c t iv i t6  m a n n o s y l -  
t r ans f6 ra se  se r e t r o u v e  u n i q u e m e n t  au  n i v e a u  des  micro-  
somes  de l ' e r g a s t o p l a s m e  avec  u n e  r a d i o a c t i v i t 6  sp6ci- 
f ique  n e t t e m e n t  a u g m e n t 6 e .  Ce r6 su l t a t  sugg6ra i t  alors,  
que  l ' a c c r o i s s e m e n t  de  l ' a c t i v i t 6  sp6cif ique de  t r a n s f e r t  
duns  les p remie r s  jours ,  p o u v a i t  6 t re  reli6 ~ u n  accroisse-  
m e n t  de l ' e rga s top l a s m e  actif ,  p a r  r a p p o r t  a u x  m e m -  
b r a n e s  du  r6 t i cu lum e n d o p l a s m i q u e  et  a u x  r ibosomes  
l ibres  inact i fs .  

L ' 6 v a l u a t i o n  des  q u a n t i t ~ s  re la t ives  de ces d e u x  frac-  
t i ons  m i c r o s o m i q u e s  p e u t  ~tre ef fec tu6e e n  d o s a n t  les 
r i b o s o m e s  p a r  l ' i n t e r m 6 d i a i r e  de  leur  R N A .  Or  le r enou-  
v e l l e m e n t  m 6 t a b o l i q u e  du  R N A  des  r i bosomes  Ii6s e t  des  
r ibosomes  l ibres  es t  le m e m e  *. On i n t r o d u i t  done ,  d i rec te -  
m e n t  duns  la  cav i t6  a l l a n t o i q u e  de l 'ceuf e m b r y o n n 6 ,  de 
l ' u r i d ine  t r i t i6e,  qu i  s ' i nco rpo re  f ac i l emen t  dans  les R N A  
(2 ~Ci p a r  oeuf d ' u r i d i n e  ~H-5, CEA, ac t iv i t6  sp6cif ique 
23 C i /mM) .  Les deux  t r a c t i o n s  mic rosomiques ,  o b t e n u e s  
c o m m e  p r 6 c 6 d e m m e n t ,  s o n t  a lors  t r a i t 6es  p a r  le d6soxy-  
cho la t e  de  s o d i u m  ~ 0 ,4% e n  saccha rose  0 ,88M.  Duns  
ces cond i t ions ,  les r i bosomes  son t  d6 tach6s  des  m e m -  
b r a n e s  e t  recuei l l is  apr~s  une  c e n t r i f u g a t i o n  de  4 h /~ 
145000g.  L a  d 6 t e r m i n a t i o n  de la  r a d i o a c t i v i t 6  li6e au  
t r i t i u m  darts les r i bosomes  l ibres  et  li6s, c o n s t i t u e  une  
m 6 t h o d e  de  dosage  des R N A  r i b o s o m i q u e s  e x t r S m e m e n t  
sensibles .  4 

Le  T a b l e a u  I I  m e t  en  6v idence  e n t r e  le 4 e e t  Ie 8 e j ou r  5 
6 

u n e  a u g m e n t a t i o n  d u  r a p p o r t  r i bosomes  l i6s / r ibosomes  7 
l ibres,  a lors  que,  darts le mSme  t e m p s ,  la  r a d i o a c t i v i t 6  8 
sp6cif ique des  mic rosomes  de l ' e r g a s t o p l a s m e  ti6e 
l ' i n c o r p o r a t i o n  du  G D P - m a n n o s e ,  res te  c o n s t a n t e .  II  
s emble  donc  b ien  que  l ' on  puisse  6 t ab l i r  une  r e l a t i o n  
en t re  l ' a u g m e n t a t i o n  de l ' a c t i v i t 6  m a n n o s y l - t r a n s f 6 r a s e  
dans  les mic rosomes  des  cel lules e m b r y o n n a i r e s  de p o u l e t  
en t r e  le 3 e e t  le 8e jour ,  e t  l ' a u g m e n t a t i o n  de  t ' e rgas to -  
p l a s m e  ac t i f  p a r  r a p p o r t  ~ la  f r ac t i on  du  r 6 t i c u l u m  endo-  
p l a s m i q u e  inact i I .  

Ce t te  m a t u r a t i o n  de  la  cel lule e m b r y o n n a i r e  qu i  
e n t r a i n e  une  6vo lu t ion  r a p i d e  du  r 6 t i c u l u m  endop las -  
m i q u e  ag ranu la i r e  vers  l ' e rgas top la sme ,  a 6t6 s ignal6e 
duns  u n  t r a v a i l  r6cen t  ~ ~ p ropos  de l ' U D P - g l u c u r o n y l -  

Tableau I. Radioactivit6 incorpor~e dans tes macromol6cules glyco- 
prot6iniques du surnageant post-mitochondrial {SPM), de la phase 
cytoplasmique non particulaire (PCS) et des microsomes (M), des 
cellules embryounaires de poulet au 5 ~ jour d'incubation 

Fractions Prot6ines Radioactivit6 Radio- 
subcellulaire par essai totale aetivit6 

(mg) (cpm) spdcifique 
(cpm/mg 
prot~ines) 

5 200 40 
4 0 0 
1 200 200 

Le milieu d'incubation contient pour un volume total de 220 btl: 
200 ~tl de la fraction subcellulaire en tampon Tris-HC1 5 × 10-231 r, 
pH 7, 10 ~g d'~-amylase, 2 × 10 -~ ~mole de GDP-m¢ nnose 14C [gua- 
nosine diphosphate mannose (mannose "C (U)); NEN, activit6 
sp6cifiquc 150 mCi/mmole]. 
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Influence de l'~lge de l'embryon sur la radioactivit~ sp6eifique incor- 
por6e duns la fraction des microsomes totaux apr~s incubation en 
pr6sence de GDP-mannose x4C. 

Tableau II. Influence de l'fige de i'embryon sur le rapport ribosomes 
li6s/ribosomes fibres 

Age de 
l'embryon 
(en jours) 

Rapport de la Radioactivit~ sp6cifique 
radioactivit6 8H (cpm/mg prot6ines) 
dans les RNA des incorpor6e dans les macro- 
ribosomes li6s] mol6cules glycoprot6iques 
dans les RNA des Ergastoplasme Membranes 
ribosomes libres du r~fictdum 

endoplasmique 
et ribosomes 
libres 

1,82 720 0 
1,74 
2,15 760 0 
2,26 
2,45 710 0 

La quantit6 de ribosomes est 6valu~e en dosant la radioactivit6 8H 
ineorpor~e dans les RNA apr~s introduction dans l'ceuf de 2lzCi 
d'uridine 3H-5. On a rapport6 dans le m~me tableau l'6volution 
de la radioactivit6 sp6cifique des 2 fractions microsomiques apr~s 
incubation en presence de GDP-mannose 14C. 

8 y.  ~[OULIg, C. ROUILLER et J. CHAUVEAU, J. Biopbys. Bioehem. 
Cytol. 7, 547 (1960). 

4 y.  MOULE et G. DELUUMEAU DEO•OAY, Bioehim. biophys. Acta 
91, 113 (1964). 
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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, 

1 Supported in part by Grant No. 69 00386 from Consiglio Nazionale 
delle Rieerche, Italy, 
C. H. LI, in Growth Hormone (Eds. A. PEeIL~ and E. E. M13LLER; 
Excerpta Mediea, Amsterdam 1968), p. I. 
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