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S e p a r a t i o n  and I d e n t i f i c a t i o n  of A d e n o v i r u s  T y p e  7 A  C o m p o n e n t s  

Var ious  s tud ies  h a v e  d e m o n s t r a t e d  t he  s t r u c t u r a l  
c o m p l e x i t y  of the  adenovi ruses .  Two reviews s u m m a r i z i n g  
m a n y  of t h e i r  cha rac te r i s t i c s  h a v e  r ecen t ly  been  pub -  
l ished ~, 2. The  purpose  of th i s  s t u d y  was to  s epa ra t e  a n d  
iden t i fy  serological ly the  c o m p o n e n t s  of a d e n o v i r u s  t y p e  
7A (s t ra in  S-1058). 

Materials a~d methods. Soluble  an t i gen  p r e p a r a t i o n s  
were m a d e  f rom concen t r a t e s  of in fec ted  H e L a  cell 
lysa tes  a f t e r  i n t a c t  v i r ions  were r e m o v e d  b y  u l t r acen t r i -  
fuga t ion .  Vira l  an t igens  used for an t i s e ra  p r o d u c t i o n  were 
p r e p a r e d  f rom concen t r a t e s  of i n t a c t  v i r ions  wh ich  h a d  
been  pur i f ied  b y  equ i l ib r ium u l t r a c e n t r i f u g a t i o n  in CsC1. 
Me thods  used for t h e  s epa ra t i on  of t he  v i ra l  c o m p o n e n t s  
were s imi la r  to t h a t  of NORRBY 3, and  cons is ted  of D E A E -  
S e p h a d e x  co lmnn  c h r o m a t o g r a p h y  and  sucrose dens i t y  
g r a d i e n t  cen t r i fuga t ion .  F r ac t i ons  o b t a i n e d  b y  these  
m e t h o d s  were e x a m i n e d  b y  us ing  mic ro -vo lume  modif ica-  
t ions  of t he  fol lowing t echn iques :  comple t e  hemagg lu -  
t i n a t i o n  (HA), incomple te  h e m a g g l u t i n a t i o n  (1HA), 
pass ive  h e m a g g l u t i n a t i o n  (PHA),  h e m a g g l u t i n a t i o n  inhi-  
b i t i on  a n t i b o d y  c o n s u m p t i o n  (HIC), a n d  c o m p l e m e n t  
f ixa t ion  (CF). Deta i l s  conce rn ing  these  p rocedures  h a v e  
been  r epo r t ed  prev ious ly  a, 4. 

J~esulls and discussion. Sa t i s fac to ry  reso lu t ion  of an t i -  
genic c o m p o n e n t s  was no t  o b t a i n e d  by  D E A E - S e p h a d e x  
c h r o m a t o g r a p h y  in t he  presence  of t he  comple t e  HA. 
W h e n  desired, the  comple te  I I A  was r e m o v e d  b y  3 adsorp-  
t ions  w i t h  packed  Rhesus  e ry th rocy tes .  The  F igure  illu- 
s t r a t e s  a profi le  of v i ra l  f rac t ions  o b t a i n e d  b y  e lu t ion  of 
an  abso rbed  p r e p a r a t i o n  f rom D E A E - S e p h a d e x  w i t h  a 
0.0 to  0.351V/ NaC1 gradient .  Several  peaks  of a c t i v i t y  
were found  when  f rac t ions  were r eac ted  w i t h  i m m u n e  
r a b b i t  sets .  The  f i rs t  c o m p o n e n t  to  e lute  exh ib i t ed  I H A  
and  P H A  ac t iv i t ies  b u t  no t  HA ac t iv i ty .  I t s  p roper t i e s  
were suggest ive  of isolated pen tons .  Since P H A  a c t i v i t y  
was also found in these  Fractions, a d e t e r m i n a n t  posses- 
s ing P H A  ac t i v i t y  m u s t  be located on the  pen ton .  A 
second c o m p o n e n t  h a v i n g  H A  and  I H A  a c t i v i t y  e lu ted  
a t  a s l ight ly  h igher  mo la r i t y  of NaC1. Th i s  a c t i v i t y  p rob-  
ab ly  represen t s  res idual  dodecon (HA) s t ruc tu re s  no t  
r e m o v e d  b y  e r y t h r o c y t e  adsorp t ion .  G r o u p  specific CF 
a c t i v i t y  ( represen t ing  hexon  componen t s )  was  d e t e r m i n e d  
us ing  an  adenov i rus  t ype  2 an t i se rum.  C o m p l e m e n t  f ix ing 
an t i gen  was usual ly  found  in a peak  which  ove r l apped  t he  
comple te  H A  a l t h o u g h  some he t e rogene i t y  was en- 
c o u n t e r e d  in i ts e lu t ion  p a t t e r n .  In  severa l  e x p e r i m e n t s  
2 peaks  of CF ac t i v i t y  were found  ; one e lu ted  w i t h  p e n t o n  

/ i  16 Cf 

~_ IO.Z~O r ~ ~ 
zs6ol- 0~,0~ PHA 
40 / . . . . . . .  , , , ~ 

?~0 Z5 30 ~5 40 t,5 50 55 

[r'ac~ign rlUrl]DB[ 

Fractionation of adenovirus type 7A compoimnts on DEAE- 
Sephadex. CF, complement fixation; IHA, incomplete hemagglutina- 
tion; HA, complete hemagglutination ; PHA, passive hemagglutina- 
tion. 

a c t i v i t y  and  the  o the r  e lu ted  w i t h  t he  comple te  HA.  Th i s  
lack of h o m o g e n e i t y  ha s  been  r epo r t ed  p rev ious ly  5. The  
las t  an t igen ic  c o m p o n e n t  was  a second peak  of P H A  
a c t i v i t y  wh ich  e lu ted  a t  a p p r o x i m a t e l y  t h e  same  pos i t ion  
as t he  H A  b u t  could  also be  d e m o n s t r a t e d  in v i r a l  pre-  
p a r a t i o n s  a f t e r  r e m o v a l  of H A  ac t iv i ty .  The  h e m a g g l u -  
t i n a t i o n  p a t t e r n s  assoc ia ted  w i t h  th i s  peak  were some-  
w h a t  less comple t e  t h a n  those  assoc ia ted  w i t h  t h e  f i r s t  
P H A  peak.  The  v i ra l  c o m p o n e n t  respons ib le  for t h i s  
a c t i v i t y  is u n k n o w n .  

Cen t r i fuga t ion  of 5% to 20% sucrose g r ad i en t s  was  
used to f u r t h e r  s epa ra t e  v i r a l  componen t s .  All H A  
ac t iv i ty ,  r e p r e s e n t i n g  dodecon  s t ruc tures ,  was found  nea r  
t he  b o t t o m  of t he  tube .  These  f rac t ions  exh ib i t ed  n e i t h e r  
P H A  nor  g roup  specific CF act iv i t ies .  The  lack of CF 
a c t i v i t y  assoc ia ted  w i t h  dodecon s t r u c t u r e s  was no t  sur-  
pr is ing,  since t he  h e x o n  c o m p o n e n t  is no t  p re sen t  in  t h e  
a r ch i t ec tu re  of t he  dodecon.  The  lack of P H A  a c t i v i t y  in  
dodecon f rac t ions  was unexpec ted ,  since p e n t o n s  w h i c h  
compr ise  dodecon s t r u c t u r e s  were ac t ive  b y  P H A  
methods .  The  spacia l  con f igu ra t ion  of the  dodecon  m a y  
be such  t h a t  f i rm a t t a c h m e n t  be tween  e r y t h r o c y t e s  a n d  
' P H A  ac t ive  s i tes '  on  p e n t o n  un i t s  of t he  dodecon c a n n o t  
be achieved.  

Slower s e d i m e n t i n g  componen t s ,  r ep resen ted  b y  CF 
and  P H A  act ivi t ies ,  r equ i red  longer  per iods  of cen t r i fuga -  
t ion  for separa t ion .  A c t i v i t y  associa ted  w i t h  p e n t o n  com- 
p o n e n t s  was found  in f r ac t ions  nea r  the  b o t t o m  of t he  
cent r i fuge  tube .  Th i s  f ind ing  was s imi la r  to  t h a t  of 
NEURATH et  al.% H e t e r o g e n e i t y  of CF a c t i v i t y  d e m o n -  
s t r ab le  in :fractions e lu t ing  f rom D E A E - S e p h a d e x  was 
also :found us ing  sucrose g r ad i en t  c en t r i f uga t i on  tech-  
niques.  An isola ted peak  of H I C  a c t i v i t y  which  p r o b a b l y  
r ep resen ted  free f iber  c o m p o n e n t s  was found  nea r  t he  
cen te r  of the  g rad ien t .  F r ac t i ons  of th i s  peak  were no t  
ac t ive  us ing  e i the r  I H A  or P H A  m e t h o d s  i nd i ca t i ng  t h a t  
the  ac t ive  si tes i nvo lved  w i th  these  reac t ions  were pro-  
b a b l y  not  loca ted  on  the  fiber. 

The  resul ts  r epo r t ed  here  arc s imi la r  to those  r epo r t ed  
for o the r  a d c n o v i r u s  types .  The  P H A  represen t s  a n o t h e r  
useful tool  for t he  c h a r a c t e r i z a t i o n  of these  componen t s .  
The  an t igen ic  si te  associa ted  w i t h  the  1HA and  t h e  
pr inc ipa l  d e t e r m i n a n t  of P H A  ac t i v i t y  m a y  be loca ted  
on or near  the  v e r t e x  capsomer .  The  second peak  of P H A  
a c t i v i t y  m a y  r ep re sen t  free v e r t e x  capsomcrs .  

Zusammen/assung. Adenov i rus  Typ  7 A wurde  d u r c h  
D E A E - C h r o m a t o g r a p h i e  und  D i c h t e g r a d i e n t z e n t r i f u g a -  
t ion  in seine K o m p o n e n t e n  zer legt  und  diese mi t t c l s  ver-  
schiedener  serologischer  M e t h o d e n  charak te r i s i e r t .  
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