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• T h e  vr inc ip le  am~ge:ui.¢.deIerininan~s :of z01uble . . . .  " - . .• 
,collage n are ] o c a l e d  in ;lhe , ~ n m o -  a n d  c a r b o x y  " " 
~ermina] ~egions o i  ° th•e ,a~ehzins { 1 , 2 ] .  T h e  ~equen:ces 2 .  Matexials  ~md m e t h o d s  
a r e - a l s o  i m v o l , e e d  ~ I . .he f o l m a d o n  o f  h a l r a -  a n d .  . " " • " • " . : • - - " 

~ r ~ t . e r m 0 ] e e u l a r  , e ~ o ~ l i n k ~  I 2 , 3 ] .  C l e a v a g e  t ? f  t h e  2 A .  A ~ M g e ~ s  r ' " " " " 

polypepr ide . , cham o f  ;scauble col lagen a't me th~on ine  " Tai l  - tendons mad sk in  s e c t i o n s  w e r e  ,exc~sed fzo,xn 
• csidues by. Ihe  ac t ion  o f  CNB,rle~blts .~n ~he I.eleasr 6 - m 0 n t h  ~]]]l:~e/airs .~'d l h o r o n g h l y  w a s h e d  ~n . 
o f ~hese  te rmina l  sequer,azes intac,t ~4] .  Mo~eove.k, phys io log icM sal ine,  b u f f e r e d  ~t p H  7 . 0  ~rcl~Xa 0..02 
e~ddence has been-presen , ted  fu r  ,the release f r o m  Tris--HC1. A c i d  solffble co l l agen  ~v~  o b t a i n e d  f r o m  
i n t a c t  . c o Z l a g e i a  f i b : e s  o £  co.naoo~i,.,e F.eptides i n  '-; ,-2rich ~ h e  ~ e n d o n s  a ~ d  S k i n  b y  e x f r a c f i , o r i  w ~ h  0 . 5  ~M ace*it 

~he~e regions  •are e ross l inked  t,o ]~-~rger pepti..d.es f~om acid a nd  p u r i f i e d . b y  Zepeat,ed -p.r,e~p.~ta~i0n wi-th• 5% 
the  he/d,, d regaon o f  the. c~-cham~ ~ 0 , 6 ] ,  N a C L  ~ .kin w;as a.ls~ ex /2a ,c t ;edwJth a neu,~rat-solu~:on .. 
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rnore  :seqaences  corzespor tdmg ~'o an~:lgeni~ de te r -  . -  - • ~el0pep.t~de ,ep~r . ted  ~c.o ,be p r e s e n i s n  ;CB~ ~ •  ' 
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- /dnked-pept ides  ishould bea~£mi: ty  chLro~atogral~lay. _ -. " . " ::.. ' :  " -i _ ' ~ : ..: : : : - ' :  . . . .  . : . 
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:..c011agen~Infibodies o f . a p p r o P r i a t e  Spec i f i . e i iy .To  : • . ! i .  - Atl"three an t i gen : swere  p r e p a r e d  ,~  Concen~trafed: • 
_ da"tel .th!~ '..~ Sn0 tbeen .~ - t t emPt : ed .Pxgbab ly  d~e  :~tb II =..: ::. : : . : s0 luf ions . ( ]o : . :mg]ml)and d~al2esed ~gaSnS~t.T.rJ~- - : -  : - •  
: ~h¢ r~ep0r t ed  po_ or . imm~m0genic~ty  of. co]la ge~:  S u  C~h " ~ " b u f f  ere d salin ~ ~ p H  7 ~ .  T]ae acid-ex,~ra ere d Co~ge .ns  ~: " 
. ant~sera •w.hich have  b e e n  p r e p a r e d  u.sually ha~ e ] o w . :  • - " f r o m  i a i t t e n d o n  and  • skin-:formed pi~ecipitate~ 01 r :.• ••- 



body by  th~ m e t b o d - d e m ~  by Maumg [tOI. ,~++- ,-~---~ 
" + i " j - . . . .  

~ or. ~.Ubody ~ Se~4a.(~ b~ds) 

A n +  + + + +  rm + d m : c o ~  m +  by 

and t ~ I m m ~ m t ~ i  +ore+ +.  dmo~m~ by mint 
dc-naluratioe at 50'C. C ~ . t ~ e c i f t ¢  antibody was 
t~epat~L b y  ~ P m ~  + --J+ ~m+t~++. : .~hy  o f  anti~ra on 

. .  + 

telopeptide seque noes of  .the .¢+.chains since, tissue 
dffi'¢rencesare most often manifest in the telopepti~e 
tel i~a [$+12] 

The antisera were shown to be specific for collagen 
by d+mon~traling the action of  collagenase, which 
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: F~g. 1 (~9. ]mmnnoflif£ns]on paXtelms o f  x e~a f~om Six sheep ,CenI~e W~lt .eontained area  ex~rael~ed ~at skLu Co~fla:gen. Pexi~h¢ial  
)veils s e ~  fxom ~h~p ] - -6  ]iz~.ed ~n mib]~ ] ; (b) immanodif£~tsion pai~ern~ o f  tropocolla.gen ~xtrac~ed %~om..~a,t skin,  b o ~ e  .mad 
ia i l  lendlon. Centre  wel l  ,¢on~a}ned.an'ti-(RTT-rTC) an t i se rum.  Peripheral  v;e~ ~onls*,aned ra l  Ia~l ;tendon ¢oHa~¢n ( l  and  4) ;  bon= . 
: eo l la~Ben ~ a n d  5 )  ~ n d  s k i n  , ¢ o ! ] a g e n  { 3  a n d  6 ) .  

high specificit2.,_ o f  a d S O l p ~ i o n  t h e  r e  c o w r i e s  of a n i ~ g e n  
b y / h e  u s u a l  ,de,sorb~ng r , eag~m w,e~e ve~'y l o w ,  
p r o b a b l y  d u e  i o  ] ~ _  a~d.:~Iy o f  ~he an l i s ea ' a .  ]n l h ; s  
s l u d y  i m m u n ~ S o l b e n l s  ~ e  p ~ e p a ~ e d  omJy f l o r n  

se~a i a ~ e . d  a g a i n s I  t a i l - t e n d o n  co_f lag ,n ,  edhosen " 

b e c a u s e  o f t h e  i n : d i ~ f i o n , 0 f  ~ e s t r i c t e d  s p e c i f i c i t y  
i n . en t~oned  .~n S e c t i o n  3 . ' ] .  

Mixt ,ur ,es  ,of  pep,trades o b t ~ i n ~ f l  b y C N - B ~  c ] ¢ a v a g e  

- Table  2 
Re¢o~¢.~y ~ f a n t i g e n i ¢  peptifle, s f~,ona anf i - (RTT--TC)  im.~anoso~benl  vol~a~,-nns b y  e lnf ion  

wi'ih rl" M aqueoUS a m m o n i a  

l _ ~ o s d ~ d  . l ~ ] ~ ' % e c l  . A d ~ o r b . e - d  D ~ s o r b e d  - " " " . " " " 
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-. , c p m  x 1 0  6. ~nlg epm x ~10 '~ ~n~ ~pm X l l)  ~ mg - c p r n  X !06  m g  

1'7.0 35.0  9.3 "- 29.9 7.7 5.1 8.t~ " 5 . 3 -  

• " " ' , ( 1 U 4 )  ( 1 9 4 )  . . . 
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-,of thoxo~agh]y_ w a s h e d  ~niae,t , a t  tail. ~.end0ns a:educ,.;d. . .~ '- ' - .  asS0cia ted  w i I h  ,~he c r 0 s s ~ k s } x e v i o ~ a s l y  a h o w n  " 
with- po~mssiurn b o r o t r i t i d e  v~erel eq~ailibxated in - th i s  ~t0 . . . . . .  --: . . . . . .  .exaz~ b e t w e e n - ~ h e  ~.e~ope~.~d~. regaons and .  abe 
buf fe red ,  n,e.ul,a] sa l ine  a~afi a p p l i e d t o  L~munos6J t ; en~  . ,.hel~.~] ieN.i.ons o f  =he m~lemi ie  1 " 2 , 3 ] ,  A .  h i g h e r  . :  
i c 0 1 g m n s  equ i l ib ra t ed  in  m:eUtxal ~a]in e.  T h e  c o h m a n s  - . N e p o r t i 0 n  o f  ~the.lriti,~am .~cti~51y was s h o w n  ~o b e  
( .cooled t o  4 ."C):were  ;+,washed f r ee  of n o n - a b s o r b e d -  ' a s s o c i a t e d  wi th .~he  t e t . r a - f u n e d o n M  e i o s s ~  -. . • 

peptid:es,  a n d  ~ h e n  eluded .with 1 N a q n e O n s a m m o n i a .  . h i sddbao -hyd r .0xymerodesmos ine . .  I i .2 .13]i  thma the 
A f t e r  d e s o ] r p t i o n  ~ f  a n t i ~ z e a u i e . p e p ' t i d e s  ~ h e i  e o ] n r n _ ~  " ' " " ' r " ~ - " • " ~ " " ' .~ bafaxn~t~omat ¢_o~aiink h y d r o x ~ ' l y s a n o n o r a e u m n e  Ig j  - 
w e r e  re-eq~il i l~ratea w i t h  n e u t r a l  aa~ne.  Tah.e qua_n- . R e a c t i o n  ~ f  tl.3s 6:0 0 0 0  . a~ l ,w t .  pepti .de w i t h  sodi~,m 
i~ties o f  pep~id.:ez a b s o r b e d  a n d  .~e.cever,ed axe ~e~ 10~ perioda't,e f o ] ! o w e d  b y  b o x o h y d r i d e  r e d u c t i o n  " .~ . " 

in  Iab le  2 .  C o l m n n  capa,eit,~eswexe h igh  eno~agh. to  -:mdicaied :~ha~ Jt was  ¢omptet.*ly-eieaVe:d. Th~ inlaet-  
be  o f  px:epara~ive va lue  a n d  t he  r ecove r i e s  o f  a b s o r b e d  " p e p t i d e  e~hroana~ographed on. Sephadex .G1013  a~ t he  " 

pep~ides w e r e  qUaniitati-~-e b o t h  b y  ~ d I i u m  c o u n t i n g  ~.~oSd ~ o l u m e .  b u t  afiex_ p e r i o d a t e  trea~H~..ent~he - •. 
( 8 1 % . 1 2 3 % )  mad .by qua~ t i !~ l i~e  a m i n o  acid. analys ix  ~flti~um ,~etivi~y ~.aS-r.e~eo-~ered i n  ~hree  b~eader  ~ ~ k ~  
( 8 4 % - 1 0 4 % ) .  - " • • a p p e ~ h a g  N~.er.in t h e  c l ~ o r n a t o g r a m  in:d~ca~n~ - . :wet  

As a c h e c k  on  a b s o r p t i o n  ~pecifici~y a c o l u m n  waa 
p r e p a r e d . f r o m  gamma-Nabul i r~  w i  ;~xhout a n l i b o d y  
s p e e i f S e i t y  for c o l l a g e n .  P a s s a g e  of ~ r i t i a a n a - l a b e l t e f l  

c o ] ~ a g ~  l ~ e ~ a e ~ ,  t h e  s ame  pep~id .~  ~ e h ~ m ~ m -  

g r a p h e d  o n  coRag:en-specifi~ imm,~unos.o~bents, 
~t~xo~a:gh ~he n o n - s p e c i f i c  c o l u m n  s h o w e d a  v e r y  
small  r e d u c t i o n  in  ~oun t s  (7%) .  a n d  N ~ t i o n  wilh 1 M 

a m m o n i a  pxofi~ced no dete.c~able z a d i o a c d v i t y  p eak .  

3 .3 .  Charaezerizazion o f  ,desozbe( pep~Rtes 
The p e p f i d e s  o b t a i n e d  b y  af f~ai ty  chrorna~o2Japhy 

,on aaa~body i..rnrnv~n:osorbents..~-d ~here fo~e  r eg a rd ed  
:as "andgerd,c ~ p e p d d e s ,  h a ~ , ~  not y e t  a~  b e e n  f ina! ]y  
5 d e n , ~ i ~ e d .  H o w . v e x .  se-~eza! " , ~ t e , ~ e s t i n g  p a r a m e t e r s  

~have b e e n  cha rac te~z ,  ed.  T h e  spec i f i c  radioaeti.~.~ity is 
m u c h h i g h e r  :(abo~t 8 t imez)  daan  the  n0n-amige .n ic  

pep t i de s ,  indi,ca:ting t h a t  t he  an t i gen i c  p e p f i d e  co n t a in s  

, ~no]ec~alarweSgh.~s (f ig .  2 ) .  :C~nfkrna~ion ~hat ~he 
perioda~e kad e o m p l e l a ! y  ~:leaved al l  t h e  tri~iun> 

O 

- r  
# -% 

~ - % ,  0 , / ' ~  

I~ ~ $ D  2DD 

a g r e a ~ e z  p r o p o r d o n  o f  t h . e  ~ e d u , ~ i b ] e  c o m p o n e n ~ t s  

~han cio.~he n,on-an~gen.% pep t i de s .  
As . expec ted .~rom e r c s s l i n k e d  p e p ~ d e s  ~ ie  arnSno 

a c S d  e ~ m , i ~ o s i t ~ n  d i d  n o t  c . o ~ z e s p o n d  d i r e c d y  ~ a n y  

z h a g l e  C N B ~  p e p ~ J d e ,  b u ±  i s  t y p i e m ] ] y  e o ] l s ~ e n - h k e  . . 

w i t h  h igh  gly:chae e0n ten~  a n d  ~harac~er i sdc  leeet~ ~ f  
h y d r o x y l y s i n e  and hyd~oxyproiine. H o w e ~ e r .  *h.e 
~yxosine ~c:on~ent is increase.d indi,ca~ing ~enNchrner~t  
i n - t h e  p r o p o r t i o n  o f  t e l o p e p t i d e  der iva t ives .  

:~  . q  _ 

. . . ~ ~ 
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. ~ ~ ~ _ _ _ ~ .  ~ 0 g r a p  i l l  ~ _  . ~Molecular exc lu s ion  cl-~orna~t hyoa~  aSarO~d " .~oo . ~ 7 ~  -300 ~Lvs ,aw - - -  r~t~ - 

p re sence  ,of f o u r  eo,rnponents~ T h e  laTges~ o f ~ h e  " . . " . .. " _...., • - - . . . .- . 
' two ~najox -component~  ,eluted in  a pos i t i o  n in~,ca~tmg .P i~ ,  2 ( a ) ~  E l ~ i ~  p a i t e r~  o n  ~ e p l m d e x  G.'lgD-Dr-the . . .  

a.rnoleculaT w m g h t  o f  ,about  i50 0130 and  c o n t a m e f l  ~ .0t)0.moZw~. ~ . p o n e n ~  iflesozbefl ~mm..~..e immune- ,. : • " 
- • - - ; - ~  " " - - " • " • - - s o r b ~ t ,  e o l n m ~ . ~  b e f o r e ,  a n  ~- a ~ t e r  - ± - ~ - - - ,  p m d o d a ~ e  t h e  h ighes t  propo~t,~o.n o f  t h e  t n h u m  act~w~y.-Ac~d • ' : • _ -..-_ _ ~_ , • " '. -. 

- . - 9. ~ • . ; . . .  ' . . . .... -. " - .trealment;. fb)disl,_rib~afionof Itae triti~arn radioae~dv~_ty " - 
layd~.olys!siof ~ m s p e l ~ u a e  a_n~ anmyms,on  a o n - e x c n a n g e  _. ,of ihe wS01e ~a* iail:t~ndon.,eo,llagen; " ' ,  a n d  ~f  .~he .- :-- - 
~Coturnns-:[9] ~lernons?xa~ed i~.~at t~e  t r i t i u m - a c t i v i t y  60 00Onao~-w~eomponenL--- - -~ .  : " - : '-. ' .  - . : -  i 

: ~_:, 5"~-.-i: < :  :~.i --: :-. :~-~ .- i  : - -  -.. ..: i ? ~ ,  . -  _-- i ~ ' . :  ~- :-_. ~ ?~. . / , :  ~.:.--;.~? ~: ~-" .---/:i:-:-?- -::.~5a ~: 
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d u c t i 0 r i  0 f . a ~ n t i b o ~ ] y  i n m a u n o s o l b e n ~ s f o r . a f f i n . i i y  . . . .  " ' .  " "r . :-'. - " . -  " - . i  " : " " . " " 
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