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occurring bases. The unusual behaviour of such com- 
pounds, for cxample on basic ion-exchange columns, 
could lead to their being overlooked, and a search for 
such compounds should take this into account, especially 
as they will generally have similar paper chromatographic 
properties to the related zeatin derivatives. Preliminary 
tests indicate that  the quaternary derivative (VIII) has 
marked cytokinin act ivi ty  ~6. 

Zusammen/assung. Zeatin-ribosid-5"-phosphat wurde 
einerseits durch Umsetzung yon 6-Chlorpurin-ribotid mit  
trans-4-Amino-2-methylbuten-(2}-ol-(1) und andererseits 
durch Behandlung yon Isopropyliden-zeatin-ribosid mit 

Pyrophosphorylchlorid hergestellt. Die Phosphorylierung 
des Isopropylidenderivats in Pyridin ergab ein Allyl- 
pyridiniumderivat,  dessen Struktur  spektroskopisch und 
durch Abbau bewiesen wurde. 

G. SHAW, ]3. M. SMALLWOOD 
and D. V. WILSON 

School o/Chemistry, University of Brad]ord, 
Bradford 7 (England), 6th January 1967. 

~5 Professor F. C. STEWARD, private communication. 

S t u d i e s  o n  the  S t r u c t u r e  of C o l l a g e n  IV 1. 
A C - T e r m i n a l  S e q u e n c e  f r o m  the  P r o n a s e  

T r e a t e d  C o l l a g e n  

In a previous paper a the results of a s tudy on the N- 
and C-terminals of the tropocollagen molecule were re- 
ported. From this s tudy it became clear tha t  glycine 
(gly), arginine (arK), lysine (lys) and alanine (ala) are 
present as C-terminals in native collagen in the ratio 
3 :1 :1 :1  whereas gly, lys and phe were found in pronase 
treated collagen in a ratio 5:12:1.  Pronase t reatment  
was performed according to DRAKE et al. 8. The increase 
in the total number of C-terminals and the appearance of 
phe together with the change in the proportion of in- 
dividual amino acids indicated a limited action of pronase 
on the C-end of the tropocollagen molecule. Our further 
search was directed towards elucidation of the amino 
acid sequence around the sites where the pronase action 
is terminated. 

Using the technique of partial hydrazinolysis 4, it was 
possible to separate from both pronase treated soluble 
and insoluble collagen one peptide (I) (Rf value 0.75 in 
butanol-pyridine-acetie acid-water 30 : 20 : 6 : 24 - solvent 
system A) which did not react with the silver nitrate 
solution suggesting that  it had a free carboxyl group and 
was apparently a C-terminal peptide. 

The amino acids present in the peptide (I) (identified 
by chromatography on amino acids analyzer and as 
5-dimethylamino-l-naftalen-sulfonyl- and 2,4-dinitro- 
phenyl-derivatives) were gly, pro, hypro in a ratio 2 : 1 : 1. 
Kceping in mind the possible splitting of some peptide- 
hydrazides we looked very carefully for the peptide (I) 
in the mixture obtained after the hydrazinolysis of native 
soluble collagen. Though the mixtures of peptide hydra- 
zides from pronase-treated and untreated tropocollagen 
tailed badly in solvent system A and most other solvents, 
the yellow spot in question is easy to distinguish as only 
one other spot has a higher Rf value. Following this 
yellow spot there is a free zone of about the same size an 
the spot, and then the bulk amount  of hydrazides appear. 
Rechromatography in propanot-water 60:40 resulted in a 
spot with the Rf value 0.65 with almost no background. 

Our search for the same peptide in tropocollagen failed. 
"We conclude tha t  this peptide is a C-terminal peptide of 
the pronase-treated collagen. 

Further  work was directed toward elucidating the 
sequence of peptide (I). I t  was found that  this peptide 

does not  yield the phenylthiohydantoin after reaction 
with phenylisothiocyanates suggesting the presence of 
either proline or hydroxyproline on the N-end of the 
molecule. Repeated and prolonged (14 h) hydrazinolysis 
showed C-terminal glycine in an amount  0.32 mol/mol. 
Thus one of the following formulae could be assigned to 
the studied peptide: 

(a) (pro.hypro).gly.gly 

(b) pro.gly.hypro.gly 

(c) hypro.gly.pro.gly 

Of the sequence possibilities mentioned the pro.hy- 
pro.gly.gly seem most probable considering the frequence 
of the gly.pro.hypro (gly.pro.X) sequence in the collagen 
molecule, 

The sequence of peptide (I) indicates that  pronase 
attacks at the C-end of the tropocollagen molecule. More- 
over it suggests tha t  the action of pronase is terminated 
by a typically collagenous sequence gly.pro.X. If  one 
takes into account the structure of peptides isolated from 
the pronase digest of collagen 6, one can see that  either 
these peptides are completely of non-collagenous character 
or have a collagenous sequence at  their N-end. The non- 

Examples of peptides and/or combined sequences of these peptides 
isolated by RosMus et al, ~ from pronase digest of insoluble calf skin 

collagen 

Gly,Pro.Ala.Gly.Ileu 

Gly.Ala.Arg.Gly.Arg 

Gly.Pro.Ala,Vat.Tyr 

Gly.Pro.Ala.(Gly,Leu,lleu). (Gly,Phe) 

t j .  RosMus and Z. DI~VL, Experietltia, in press. 
'~ Z. DEVL, J. ROSMeS and S. BUMP, Bioehim. biophys. Aeta, in 
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collagenous sequence  appear s  on the  C-end of these  
pept ides  (see Table)~. 

heiss t  Gly .Pro .X) ,  beschrAnkt.  Dieser  T y p  der  Sequenz  
wurde  als C -Endsequenz  im Res tko l lagen  nach  der  Pro-  
nasewi rkung  b e s t i m m t .  

Zusammen[assung. Einige p ro teo ly t i sche  F e r m e n t e  (wie 
Pronase,  Peps in  und  Trypsin)  beweisen eine beschr/~nkte 
Wirkung  auf  das Kollagenmolekt i l .  Die W i r k u n g  dieser  
F e r m e n t e  wurde  du rch  die Aminos/ iuresequenz,  die ftir 
den H a u p t t e i l  des  Kol lagenmolekt i l s  t yp i s ch  ist  (das 
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A u t o r a d t o g r a p h i s c h e r  N a c h w e l s  v o n  
H u m i n s f i u r e n  m i t  SgFe 

Ftir  Nachweis  und  Charak te r i s ie rung  yon Humins / iu ren  
(I-IS) werden  u.a. he rangezogen :  Alkali l6slichkeit ,  Ab- 
so rp t ionsspek t ren ,  B indung  yon  Schwermetal lenX-3;  Re-  
doxverhal ten3,4;  \ V a n d e r u n g  im e lekfr i schen Feld6-S; 
Gehal t  an s t ab i l en  freien RadikalenD,~°; Molekularge-  
wich tsver te i lung  n - l a  und  die nach  hyd ro ly t i s chem,  
r e d u k t i v e m  oder  o x y d a t i v e m  A b b a u  e rha l t enen  pheno-  
l ischen Spa l tprodukte t l -x~ .  Mit  keiner  dieser  Me thod e n  
allein ist ein spezif ischer  H S - N a c h w e i s  mOglich. 

Es  ist  b e k a n n t  ( t3bersieht  t iber die / i l teren Arbe i t en  
beix), dass  H S  mi t  e iner  grossen Anzah l  yon Metal len 
reagieren.  Ffir einige der  M e t a l l - H S - V e r b i n d u n g e n  wurde  
das Vorl iegen yon C he l a t s t r uk tu r en  wahrsche in l ich  ge- 
m a e h t  17 -21 

Bei der  Pap ie re lek t rophorese  w a n d e r n  che l a tgebundene  
Metal l ionen mi t  den  H S  zur  Anode,  was du rch  Zugabe 

HS 

ti~ [Ipllerogramm 

I Aumrartiogramm 
59[" e 

Fig. 1. Nachweis der Bindung yon SOFe an HS durch Kombination 
yon Papierelektrophorese und Autoradiographie. Auf die Startlinie 

(~) wurden 100/,g Moorwasser-HS + 0,02/~Ci 59Fe aufgetragen. 
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o9 Fig. 2. Autoradiogramme " Fe-markierter HS bei untersehiedlicher 
HS-Konzentration. Sehw/irzungsbandcn: Position tier HS; ge- 

striehelte Linien: Menge des am Start zurfickgebliebenen 5~Fe, 

von  SSFe zur H S - L 6 s u n g  gezeigt  w e r d e n  k a n n  (Figur  1). 
Bei 100 /,g H S / m l  1/isst sich 1 Fg H S  du rch  Mark ie rung  
mi t  S~Fe au to rad iograph i sch  noch  nachwei sen  (FigHt 2). 
In  der  Au to rad iograph ie  verf t igt  m a n  t iber e inen e mp f i n d -  
l ichen HS-Nachwei s ,  der  in K o m b i n a t i o n  mi t  der  Papier -  
e lek t rophorese  spezifisch ffir H S  ges ta l t e t  w e r d e n  kann.  
S t6 rende  che la tb i ldende  N i c h t h u mi n s t o f f e  geben  sich im 
A u t o r a d i o g r a m m  durch  zusiitzliche Se h w ~r z u n g s b a n d en  
zu erkennen.  In  d iesem Fall  mtissen die Che la toren  vor  
der  E lek t rophorese  a b g e t r e n n t  (z.B. du rch  Gelf i l t ra t ion 
an Sephadex)  oder  mi t  i nak t i vem Metal l  abgesAtt ig t  
werden.  

Methodik. (1) HS-Pr~iparate: Die H S  w e r d e n  aus d e m  
Wasse r  eines HS- re i chen  Kf i s t enhochmoores  mi t  Blei 
( I I ) -n i t r a t  gefitllt. Das H S - g e b u n d e n e  Pb  ~+ wird mi t  
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