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chemica l  exp l ana t i on  for the  f inding t h a t  the  5 H T  s to red  
in p la te le t s  is f reely exchangeable  wi th  exogenous 
5 H T  3~. 

The  p la te le t s  of r abb i t s  p r o b a b l y  t ake  up  more  5 H T  
dur ing  the i r  life span  than  those  of guinea-pigs .  Thus,  in 
m a t u r e  r a b b i t  p la te le ts ,  mos t  of the  o r g a n d i e s  seem to 
be v i r t u a l l y  s a t u r a t e d  wi th  5HT, whereas  in guinea-pigs  
and  poss ib ly  in m a n  this  is no t  the  case, because  the  
m a j o r i t y  of these  organel les  do  no t  show osmioph i ly  on 
e lec t ron  microscopica l  examina t i on .  

F o r m a t i o n  of high molecu la r  weight  aggregates  wi th  
nuc leo t ides  and  b iva l en t  me ta l s  in specific subcel lu lar  
organel les  seems to  be  a genera l  pr inc ip le  for  the  s to rage  
of biogenic  amines.  Thus,  evidence for an aggrega t ion  of 
ca techolamines  and  A T P  has  also r ecen t ly  been ob- 
t a i ned  in chromaff in  granules  of bovine  ad rena l  me-  
dul la  ~.  

Zusammenfassung. Blu tp l / i t t chen  verschiedener  Spe-  
zies speichern 5 - H y d r o x y t r y p t a m i n  z u s a m m e n  m i t  Nu-  
k leo t iden  (haupts/ ichl ich Adenos in-  u n d  Guanos in-5 ' -  

T r iphospha t )  und  b iva l en ten  K a t i o n e n  (Ca und  Mg) in 
spezifischen,  subzeUul/iren Organel len,  welche e lekt ro-  
nenop t i sch  eine s t a rke  Osmiophi l ie  aufweisen.  Spei-  
cherstel len fiir  5 H T  scheinen bere i t s  in den Megakaryo-  
zy t en  vo rhanden  zu sein, da  in diesen Zellen nach  Zufuhr  
yon  exogenem 5 H T  osmiophi le  Organel len erscheinen,  
die  den jen igen  der  P1/ittchen entsprechen.  Die  Aufnah-  
me von biogenen Monoaminen  durch  isol ierte  Speicher-  
organel len h/~ngt yon  der  chemischen S t r u k t u r  de r  
A m i n e  u n d  der  T e m p e r a r u r  ab ;  es bes tehen  keine  An-  
h a l t s p u n k t e  fiir e inen a k t i ve n  5HT-Transpo r t .  

Ana ly t i sche  Ul t r azen t r i fuga t ion  des Inha l t s  yon  iso- 
l ie r ten  Speicherorganel len  yon Kaninchen-Blutp t~i t t -  
chen sowie yon  ar t i f iz iel len L6sungen ergibt ,  dass  5 H T  
wahrschein l ich  in F o r m  hochmolekulare r ,  gemisch te r  
Aggrega te  m i t  Nuk leo t iden  u n d  b iva l en ten  K a t i o n e n  
akkumul ie r t .  Die  B i ldung  solcher  Aggrega te  erkl~trt die 
osmot ische  Stabi l i t / i t  sowie mdgl icherweise  andere  
biologische Eigenschaf fen  der  Speicherorganel len vor  
a l lem bezi igl ich Aufnahme  yon  5 H T  u n d  dessen 
F re i se t zung  durch  gewisse Subs tanzen ,  z .B .  Ty ramin .  
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Oriented Overgrowth (Epitaxy) of a Polyamide Model Biopolymer on Non-Identical Polyamides 

With  the ep i taxy  of polyethylene on polyoxymethylene 
as well as on Nylon e (poly-e-caprolactam) the first epi- 
taxia l  association of non-identical  macromolecular  com- 
pounds was described 1, 2 These previous results suggested 
the  idea tha t  ep i t axy  of the  na tura l  polyamides,  the  pro- 
teins, and other na tura l  macromolecular  compounds might  
be of potent ia l  significance in biological ul t rastructures  
and in the molecular mechanisms of biological proces- 
ses1, 2 In  view of these thoughts  ep i taxy  of non-identical  
polyamides seems to be a point  of par t icular  interest.  

As non-identical  polyamides the polyamide model bio- 
polymer poly-?-benzyl-L-glutamate (PBLG) as a deposi t  
and a drawn double oriented film of Nylon 6 as a sub- 
s trate  were chosen. Both polyamides proved to be especi- 
ally suitable for s tudying epitaxy,  since PBLG is soluble 
in solvents in which Nylon 6 is insoluble. Under  biological 
aspects i t  is remarkable  t ha t  the  molecules of PBLG-  
crystals  oriented on alkali  halides are reported to be in 
x-helix conformation 3. 

The PBLG obtained from Dr. SCHUCHARDT, Munich, 
had an indicated molecular weight of 200,000-400,000. 
In  the  Nylon film the hydrogen-bonded (001) sheets 
were oriented approximate ly  parallel  to the plane of 
the film. 

Ini t ia l  a t t empts  to  obtain oriented crystals  of PBLG 
on the surface of N 6-films using xylene or tetrachloro-  
ethylene as solvents were unsuccessful. In  contrast  thereto 
and in accordance with  previous experience 3 crystall iza- 
t ion from mesitylene gave the desired result. Following 
the exper imental  method by  which ep i taxy  of PBLG on 

alkali  halides had  been obtained 3, 6 cm 3 of a highly con- 
centrated solution (1.7 × 1 0 - 2 g  PBLG/ml)  were placed 
in a test  tube immersed in a thermal  oil ba th  heated to 
110 °C for crystall ization. A film of Nylon 6 was suspended 
in the  crystal l izing medium for 10 min. Upon removal,  
the  substra te  film carrying the overgrowth of PBLG was 
dried at  ambient  temperature .  

The PBLG was oriented on the film surface in the  
form of long-needle-like objects, often bent  in a charac- 
terist ic manner,  the  long needle axis being preferably 
inclined about  60 i 2 ° to the drawing direction of the 
film, i.e. to the axis of the Nylon 6 macromolecules. These 
needles were observed only in one posit ion from 'bo t tom 
left to top  r ight '  in accordance with the symmet ry  of 
the  hydrogen-bonded (001) sheets of the surface of the  
substra te  film (Figures a and b). Beside these needles 
others were formed with  the  long axis paral lel  or per-  
pendicular  to the  drawing direction of the  substrate  film. 
The average thickness of the needles was about  2000 to 
3000/~, in contras t  to PBLG crystals  oriented on alkali  
halides, which have a thickness of about  600 A a t  the  
u tmost  8. 

1 j .  WILLEraS, Naturwissenschaften 50, 92 (1963). - J. WILLEMS, 
British Patent 1,062,707 (1965). 

2 j .  WILLEMS, Experientia 23, 409 (1967). 
3 S. H. CAIZR, A. G. WALTON and E. BAER, Biopolymers 6, 469 

(196s). 



15. 9. 1971 SpeciMia 1003 

A sa t i s fac tory  exp lana t ion  of th is  ep i t axy  can  be given 
on the  assumpt ion  t h a t  the  PBLG crysta ls  are  associated 
w i t h  t he  surface of t he  subs t ra te  by  t h e  same con tac t  
p lane  as in t he  epi tac t ic  ove rg rowth  on the  a lkal i  halides.  

Fig. 1. a) Light micro- 
graph (×1000) and b) 
scanning electron micro- 
graph (×5000) of the 
oriented overgrowth of 
the polyamide model bio- 
polymer poly-~-benzyl-L- 
glutamate on the poly- 
amide Nylon 6. 

a) 

This  p rob lem will  be discussed when  the  results  of an  
e lec t ron microscopy and di f f rac t ion inves t iga t ion  are  
avai lable .  

The  resul ts  of  cursory  a t t e m p t s  w i th  P B L G  as a depos i t  
on o the r  N y l o n  types  such as Ny lon  6,6, N y l o n  6,10, Ny lon  8 
and Ny lon  11 under  the  same exper imen ta l  condit ions,  
po in t  to a p ronounced  specific charac te r  of th is  ep i taxy .  

The  a r r angemen t  of the  macromolecules  of the  over-  
g rowth  wi th  respect  to the  known a r r angemen t  of the  
macromolecules  of t he  surface of the  subs t ra te  can  be 
found by  e lec t ron diffract ion.  F rom this  a r r a n g e m e n t  
can be  inferred t h e  molecu la r  detai ls  of t he  associat ion,  
such as correspondence  of charge d is t r ibut ion  in sub-  
s t ra te  and depos i t  molecules  in the  contac t  p lane  as well  
as the  kind of in te rmolecu la r  forces be tween the  asso- 
c ia ted molecules.  

Thus  ep i t axy  be tween  non-ident ical  po lyamides  opens 
a new line of  s t u d y  a t  t he  molecular  level of the  law of 
associat ion of such polyamides ,  especial ly of b iopolymers  
of th is  type .  

Zusammen/assung. Die or ient ier te  Verwachsung zwi- 
schen zwei n icht  ident ischen Po lyamiden  wird als neu- 
a r t iger  T y p  der  Ep i t ax i e  am Beispiel  der  Aufwachsung 
des b iopo lymeren  Po lyamids  Poly-L-GlutaminsAure-7- 
benzyles te r  auf  Po ty-e -capro lac tam beschrieben. Der  
Verwachsungs typ  b ie te t  e inen neuen W e g  zur  Unter -  
suchung  der  Vorausse tzungen  fiir die Assoziation nicht  
ident ischer  hochmoleku la re r  Polyamide .  

J. WILLEMS 4 

Tiergartenstrasse 21, D-4/5 Kre/eld (Germany), 
6 April t97L 

b) 
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Leverkusen, for the scanning electron micrograph. 

A New Reagent for the Cleavage of the Tertiary 

The  t e r t i a ry  b u t y l o x y c a r b o n y l  (BOC) pro tec t ing  group x 
is now wide ly  used in pep t ide  chemis t ry ,  especial ly  in t he  
solid phase  pep t ide  synthes is  ~. Mostly,  t he  spl i t t ing off  is 
effected w i t h  1 N HC1/acetic acid, 4 N  HC1/dioxane or  tr i-  
f luoracet ic  ac id /me thy lene  chloride (1:1). 

The  use of mercap toe thano l  in con junc t ion  wi th  tr i-  
f luoracet ic  ac id /me thy lene  chloride has  been proposed  by  
WESTALL and ROBINSON 3, b u t  in a foo tnote  to  the i r  
paper ,  the  au thors  advised  ano the r  more  s table  reducing  
agent .  

Th is  is t he  reason w h y  we decided to  publ ish  our  results  
ob ta ined  w i t h  mercap to  e thane  sulfonic acid (Mesna ®) 4. 
This  reagent ,  dissolved in glacial  acet ic  acid, spli ts  off 
ve ry  rap id ly  and se lec t ively  the  BOC group w i thou t  
damag ing  the  benzyl  ester  (O Bzl) bonds,  or  t he  benzyl-  
oxyca rbony l  (Z) group. 

A 50% solut ion of  Mesna (3.45M) was used in our  first  
expe r imen t s :  t he  BOC amino  acid  (3 ttmoles) was dis- 
solved in 0.1 ml  of t he  reagen t  and  lef t  for  2-5 or  30 min.  
Af ter  these  periods, concen t ra ted  N a O H  was added  to  
s top  the  react ion.  

Butyloxycarbonyl Protecting Group 

High  vo l tage  electrophoresis  was then  effected in a 
pyr id ine /ace t i c  ac id /wa te r  buffer  (pH 6.2). This  experi-  
m e n t  was m a d e  w i t h  BOC Gly, BOC Ala, BOC Val,  

BOC e Z Lys,  x BOC V O Bzl  Glu and BOC Trp.  
Af te r  2 rain, none of the  BOC amino acid could be 

detected.  The  only products  were Gly, Ala, Val, e Z Lys,  
7 Bzl  Glu and Trp.  

E v e n  af ter  1 h of reaction,  we did not  de tec t  any  
c o m p o u n d  migra t ing  a t  t he  same posit ion as free lysine 

I F.C. McKAY and N.F. ALBERTSON, J. Am. chem. Soc. 79, 686 
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z R.B. MERRIFIELD, J. Am. chem. Soc. 85, 2149 (1963); Bioche- 
mistry 3, 1385 (1964). 

z F.C. WESTALL and A. B. ROBINSON, J.  org. Chem. 35, 2842 (1970). 
4 Mesna ® is the trade mark of the sodium salt of the mercapto ethane 

sulfonic acid marketed by UCB as a mucolytic agent; it is stable 
and non-toxic. In this paper, we used Mesna® as mercapto ethane 
sulfonic acid. The free acid is obtained from the sodium salt by ion 
exchange with a Dowex 50H + resin and lyophilisation of the 
aqueous solution. 


