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par t i r  des drosophiles ,sepia~ 5, de la fas su ivante :  
ex t rac t ion  par  macera t ion  dans l%thanol  ~ 70%, 61imi- 
na t ion  de l 'alcool, centr ifugat ioi l  du r~sidu, adsorpt ion 
des substances fluoresceiltes sur Florisil  60-100 mesh 
p H  4, ~lutioil g l 'ac6tone & 30%. S@ara t ion  des s@iapt6- 
t ines de la r iboflavine sur QAE-Sephadex  A-25. I so lement  
des premigres sur papier  W h a t m a n  No 1 darts le butanol-  
acide ac6tique-eau (4/1/1), puis l 'eau. Les autres substances 
sont des p r@ara t ions  commerciales  : pt6rine et i soxantho-  
pt6rine (Fluka), biopt6rine (Smith,  Kl ine  & French) et 
r iboflavine (Calbiochem). L '~ext ra i t  brub~ est l ' ex t ra i t  
p r&~dent  avan t  son passage sur Florisil. 

Rdsultats. Les meilleurs s@ara t ions  ont  6t6 obtenues g 
des p H  voisins de 4,5-5,0; des valeurs  plus faibles dimi-  
nuent  la r6solution des pt6rines entre elles sans affecter  
I lo tablement  celle de la r ibof lavine et des s@iapt6r ines;  
des valeurs  plus 61ev6es ont  ull effet contraire.  La  figure 1 
repr&ente  un f ract ionnemei l t  sur une colonne de 2 cm de 
diam~tre et de 70 cm de hauteur ,  & p H  4,7. Le premier  pic 
(A) correspond & la r iboflavine,  le second (B) aux s6pia- 
pt6rines qui  ne sont pas s6par6es, les suivail ts  aux trois  
autres pt6rines. 

Le f rac t ionnement  de l '~extrai t  brut~ effectu6 & p H  4,3 
sur une colonne de 3,8 em de diam~tre et de 70 cm de 
hauteur ,  a donn6 des r6silltats analogues aux pr6c6dents 
(Figure 2). I1 el1 a 6t6 de mSme avec des colonnes plus 
6troites (0,8 cm). 

Pour  divers diam~tres de colonnes, la s6parat ion 
s6piapt6rines-riboflavil le se fai t  d~s les 50 premiers  
centim~tres,  mais 70 cm sont n6cessaires pour  qu 'e l le  soit  
complete.  Les pertes subies pendan t  le f rac t ionnement  sont 
diff6rentes suival l t  les substances:  les re l ldements  out  6t6 
respec t ivement  de 66 et 89% pour  Ia s6piapt6rine et la 

r iboflavine,  dans le cas de deux colonnes (diamgtre 1,2 cm, 
hau teur  70 cm), chacune charg6e avec 30 [zg de l 'une  des 
deux substances.  Les r6sultats  de ces f rac t ionnements  out  
~t6 compar6s & ceux donuts  par  le QAE-Sephadex  A-50 de 
degr6 de r6ticulatioil  pins faible et le D E A E - S e p h a d e x  
A-25 &hangeur  d 'anions  faibles. Dans les deux cas, les 
r6solutions de tous les pics sont 6t~ biell moins prononc6es. 

Conclusion. Le QAE-Sephadex  se compor te  comme  uil 
t amis  mol6culaire vis-A-vis de la r ibof lavine et des 
s6piapt~rines don t  les charges sont  voisines, mais un 
6changeur d ' ions vis-A-vis de l ' ensemble  des pt6rines. 
I1 poss~de un pouvoi r  de r~solution prononc& Les s6pia- 
pt6rines, sans ~tre s@ar6es entre elles, sont  isol~es de la 
r ibof lavine comme de plusieurs autres pt~rines de charges 
voisines (la migra t ion  des drosopt6rines - labiles - se fai t  
avec dest ruct ion dans la colonne). I1 convien t  aussi bien 
pour  de faibles que de fortes quant i t6s  de substances et  
complete  les donn~es fournies par  la poudre  de cellulose. 

Summary. Sepiapter ins  are easily separated from 
r ibof lavin  and other  weakly  charged pterins,  on QAE-  
Sephadex A-25. 
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Preparation of Carbohydrate Modified Proteins 

Mono- and oligosaccharides m a y  be a t t ached  to prote in  
molecules by  diazo-coupling of the  p-aminophenol  
glycosides, main ly  by  react ion wi th  the tyrosine residues 
occuring in the p ro te ins1  However  this type  of l inkage 
has not  ye t  been f o u n d  in nature,  and the  presence of 
a romat ic  rings near  the carbohydra te -pro te in  bond m a y  
influence the  immunologica l  propert ies  of the  product .  

We  can now describe a me thod  which enables glycosyla- 
mines to be a t t ached  to the  carbodi imide ac t iva ted  
carboxyl  groups of the  proteins ~. In  this series of experi-  
ments  we used egg whi te  lysozyme (Sigma, 3 • crystal-  
lized) as prote in  component ,  and a-D-galactosylamine 
NH3-complex a, lac tosylamine 4 as well as D-glucosamine 
as sugar der ivat ives .  

The react ion mix tu re  conta ined 10 mg of lysozyme and 
1.0 mmol  of glycosylamine or glucosamine, dissolved in 

8 34 aqueous  urea (1 ml) or 5 M guall idine HCI (1 ml). 
20 mg of 1-ethyl-3-(3-dimethylaminopropyl)  carbodi imide 
(OTT chemical  Co.) dissolved in 0.5 ml  urea (8 M) or 
guanidine HC1 (5 M) was then  added, at  room tempera tu re  
to ini t ia te  the  reaction.  The p H  was main ta ined  at  4.75 by 
au tomat ic  t i t ra t ion  in a Rad iome te r  pH-s t a t  wi th  4.0 M 
HCI. 20 rain after  the  end of ti le acid up take  (35-40 min) 
the solution was dialyzed against  3 changes of 0.001 M 
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Fig. 1. Pep t ide  map  of a t ryps in  digest  of reduced,  
c a rboxyme tby l a t ed  Iysozyme and i ts  g lyeosyla ted  
der iva t ives  on silica th in  layers.  Pept ides  de tec ted  
by  ninhydr ine .  Elec t rophore t ic  s tep:  pyr id ine-acet ic  
ac id-water  1:10:89,  2 h, 300 V; ch roma tog raphy :  
i soamyla lcohol -pyr id ine-water  7 : 8 : 6. Leu = leucine. 
a) lysozyme,  b) ga lae tosylamine,  c) l ac tosy lamine  
der ivat ive .  
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HC1, f ina l ly  aga ins t  dis t i l led water ,  a n d  t he  p r o d u c t  was 
lyophi l ized.  

The  hexose  c o n t e n t  of t he  l y sozyme-ga l ac to sy l amine  
r eac t ion  p r o d u c t  d e t e r m i n e d  b y  t he  orcinol  m e t h o d  was 
2.0% (1.6 ga lac tose /mol  pro te in)  in  u r ea  a n d  2.8% (2.2 
ga lac tose /mol  pro te in)  in  guan id ine  HC1 solut ion.  The  
l ac tosy lamine  d e r i v a t i v e  o b t a i n e d  in guan id ine  HC1 
so lu t ion  c o n t a i n e d  8.8% of hexose  (3,6 l ac tose /mol  
prote in) .  The  coupl ing  of D-glucosamine u n d e r  t he  same  
cond i t ions  yie lded a p r o d u c t  c o n t a i n i n g  1.5% (1.2 ml  
g lucosamine /mo l  pro te in)  g lucosamine ,  as d e t e r m i n e d  b y  
the  M o r g a n - E l s o n  me t hod .  

The  presence  of galactose,  ga lac tose  plus  glucose, or 
g lucosamine  r e spec t ive ly  was d e m o n s t r a t e d  in t he  acid 
hyd ro ly sa t e s  of t he  p r o d u c t s  b y  t h i n  layer  c h r o m a t o -  
g r a p h y  5. 

The  e lec t rophore t i c  m o b i l i t y  of t he  ga l ac to sy l amine  
a n d  of t h e  g lucosamine  de r i va t i ve s  in  a c r y l a m i d  gels in  
t h e  presence  of sod ium dodecy l  sul fa te  ~ was essent ia l ly  
t h e  same  as of t he  u n t r e a t e d  lysozyrne.  The  l a c to sy l amine  
d e r i v a t i v e  m i g r a t e d  s o m e w h a t  slower, as could be  
expec ted  f rom the  gain  in molecu la r  we igh t  due  to t he  
c a r b o h y d r a t e  residues.  

P e p t i d e  m a p s  of t he  c a r b o x y m e t h y l a t e d  7 p r o d u c t s  were 
p e r f o r m e d  on sil ica t h i n  layer  s (Figure  1) a f t e r  t r y p s i n  
digest ion% S u g a r - c o n t a i n i n g  pep t ides  were d e m o n s t r a t e d  
on  t h i n  layer  e l e c t r o p h o r e g r a m m s  de tec ted  successively  
b y  n i n h y d r i n e  a n d  b y  orcinol-sulfur ic  acid r eagen t s  s 
(Figure 2). 

The  f inge rp r in t s  of b o t h  t h e  lac tosyl -  a n d  t he  galacto-  
sy l amine  de r i va t i ve s  differ  s ign i f i can t ly  f rom t h a t  of t he  
lysozyme.  The  absence  of t he  C- t e rmina l  leucine on  t he  
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Fig. 2. Electrophoregramm of the tryptic peptides on silica thin 
layer. Buffer: pyridine-aeefic acid-water 1:10:89, 2 h, 300 V. O, nin- 
hydnne positive sports; O, ninhydrine and oreinol positive spots, a) 
glyeosylgalactosylhydroxylysine; b) lysozyme; e) galactosylamine-; 
d) lactosylamine derivative. 

pep t i de  m a p  of t he  l ac to sy l a t ed  p r o d u c t s  ind ica tes  t h a t  
t he  C- t e rmina l  c a r b o x y l  was  q u a n t i t a t i v e l y  modif ied  b y  
t h e  l ac tosy lamine .  The  presence  of 3.6 tool of lac tose  in 
one tool  of p ro te in ,  as well  as t he  presence  of severa l  
suga r - con t a in ing  pep t ides  in  t he  t r y p s i n  digest,  sugges t  
t h a t  t he  m a j o r  p a r t  of t he  l ac tosy lamine  m u s t  be  b o u n d  
to t he  free c a r b o x y l  groups  of g lu t amic  a n d / o r  a spa r t i c  
acid res idues  (2 g lu t amic  and  7 a spa r t i c  acid res idues  
were found  in lysozyme b y  CANFIELD a n d  ANFINSEN 9. 

The  orcinol  r eac t ion  of t he  t r yp r i c  pep t ides  of t he  
ga l ac tosy la t ed  p r o d u c t  on  t he  e l ec t ropho reg rams  of 
sil ica t h i n  layers  was  m u c h  weaker  t h a n  those  of t he  
l ac tosy lamine  der iva t ives .  The  leucine spot  on t h e  
pep t ide  m a p  of t he  ga l ac tosy lde r iva t ive  was a lmos t  as 
a c c e n t u a t e d  as on  t he  co r re spond ing  pep t ide  m a p s  of t he  
u n c h a n g e d  lysozyme.  Th i s  suggests  t h a t  none  of t h e  
ava i l ab le  c a r b o x y l  g roups  of th i s  p r o d u c t  is g lycosyla ted  
q u a n t i t a t i v e l y  u n d e r  t he  cond i t ions  used. 

The  presence  of t h e  sugars  in  a non-d ia lysab le ,  e lectro-  
phore t i ca l ly  homogenous  p r o t e i n  der iva t ive ,  as well  as 
t he  presence  of suga r - con ta in ing  pep t ides  in  i ts  t r y p t i c  
digest,  i nd ica te  t h a t  th i s  s imple  m e t h o d  pe rmi t s  t he  
i n t r o d u c t i o n  of well  def ined  oligo- and  monosaccha r ides  
in to  p ro t e in  molecules  u n d e r  mi ld  cond i t ions  b y  m e a n s  
of a n a t u r a l l y  occur r ing  g lycosy lamine  bond .  

Rdsumd. Mono- et  o l igosacchar ides  on t  6t6 a t t a ch6s  au 
lysozyme p a r  une  l ia ison g lycosy lamin ique ,  en  f a i s an t  
r6agir  les p ro t6 ines  ac t iv6es  sur  les g r o u p e m e n t s  ca rboxy-  
l iques  p a r  carbodi imides ,  a r e a  des g lycosylamines .  
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A Microlathe for Constructing Miniature Multibarrel Micropipettes 
for Iontophoretic Drug Application 

Var ious  t e c h n i q u e s  for t h e  c o n s t r u c t i o n  of m u l t i b a r r e l  
mic rop ipe t t e s  for t h e  mic ro - ion tophore t i e  app l i c a t i on  of 
d rugs  to  neu rones  h a v e  been  pub l i shed .  CURTIS ~ has  
descr ibed a large m u l t i b a r r e l  e lec t rode  (Figure  1) wh ich  
m u s t  be h a n d m a d e  b y  an  exper i enced  glassworker ,  a 
l i m i t a t i o n  wh ich  t o g e t h e r  w i t h  t he  large d rug  vo lume  
required ,  reduces  i ts u t i l i ty .  HERZ et  al. (in KRNJEVlC 2) 
h a v e  descr ibed  a t e c h n i q u e  us ing  c e m e n t e d  glass t u b e s  
wh ich  are  tw i s t ed  t o g e t h e r  j u s t  p r io r  to  pul l ing.  Unfor -  
t u n a t e l y ,  whi le  th i s  t e c h n i q u e  p roduces  exce l len t  smal l -  
sized electrodes,  cons iderab le  t i m e  m u s t  be  devo t ed  to 
acqu i r ing  t h e  t e c h n i q u e ;  t h e  e lec t rodes  t e n d  to be  v e r y  
va r i ab l e  in  t h e i r  p rope r t i e s  and  d imens ions  a n d  t h e  t ip  
l e n g t h  can  se ldom be  longer  t h a n  5 ram.  

The  m i c r o l a t h e  descr ibed  here  p e r m i t s  the  c o n s t r u c t i o n  
of e lec t rodes  h a v i n g  3 or more  bar re l s  w i t h  r ep roduc ib le  
cha rac te r i s t i c s  and  w i t h  smal l  (1.5-2 ram) d i a m e t e r  t i p  

ex tens ions  of up  to  2 cm or more  which  pe rmi t s  t he i r  use 
in i nves t i ga t i ng  deep b r a i n  nuclei .  This  micro la the ,  t he  
des ign of wh ich  is based  on  t he  c o n v e n t i o n a l  g lassworkers  
la the ,  allows s i m u l t a n e o u s  ro ta t ion ,  hea t ing ,  fusing,  and  
d rawing  a p a r t  of t he  sof tened  glass e lect rode b lank .  The  
essent ia ls  of t he  l a the  are ev iden t  f rom Figure  1. 

An  a l u m i n i u m  opt ica l  b e n c h  (B) fo rms  t he  bed  of t h e  
l a t h e  u p o n  wh ich  a p l a t f o r m  (P) can  be  m o v e d  b y  m e a n s  
of a r a c k  a n d  p in ion  (R) s. I t  is i m p e r a t i v e  t h a t  t he  pa i r  of 
gears on t h e  h e a d  and  t a i l s tock  shou ld  h a v e  t h e  same 
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