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Evidence  for poss ib le  e m e r g e n c e  of i m m u n o c h e m i c a l l y  dist inct  nuc l eo t ide -pept ides  
in m a l i g n a n t  t r a n s f o r m a t i o n  1 
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Summary. A n t i b o d i e s  a g a i n s t  nuc leo t ide -pep t ides  of beef  h e a r t  do crossreac t  w i t h  nuc leo t ide -pep t ides  of o the r  beef  
organs ,  b u t  n o t  w i t h  nuc leo t ide -pep t ides  of Eh r l i ch  t u m o r  cells. A n t i b o d i e s  ag a i n s t  t h e  l a t t e r  do n o t  c rossreact  w i t h  
nuc leo t ide -pep t ides  of n o r m a l  organs,  b u t  do so w i t h  nuc leo t ide -pep t ides  of a r a t  h e p a t o m a .  

The  presence  of nuc l eo t ide -pep t ide  c o m p o u n d s  in cells of 
t he  E h r l i c h - L e t t r 6  asci tes  c a r c i n o m a  a n d  t h e i r  possible  
me tabo l i c  role ha s  been  r epo r t ed  in t he  p rev ious  paperK 
The  presence  of these  c o m p o u n d s  a n d  t h e i r  b iological  
s ignif icance in va r ious  m a m m a l i a n  t i ssues  has  no t  been  
i nves t i ga t ed  e x t e n d i v e l y  yet .  
H e t e r o g e n e i t y  b o t h  in q u a l i t a t i v e  a n d  q u a n t i t a t i v e  t e r m s  
a m o n g  nuc leo t ide -pep t ides  i sola ted f rom cells of va r ious  
o rgan i sms  does ex i s t  t h o u g h  some s imi la r i ty  w i t h  r e spec t  
to  t he  p r e d o m i n a n t  p resence  of g lu t amic  acid as well  as 
of adenyl ic  acid, ha s  been  revea led  pa r t i cu l a r l y  a m o n g  
nuc leo t ide -pop t ides  of va r ious  m a m m a l i a n  l iver  t is-  
sues 4-11. W h e t h e r  th i s  h e t e r o g e n e i t y  is ref lected in t h e i r  
i m m u n o c h e m i c a l  b e h a v i o u r  a n d  w h e t h e r  t issue specif ic i ty  
does  exis t  in  r ega rd  to  these  compounds ,  was t he  pu rp o s e  
of t he  p r e s e n t  s tudy .  
Methods. Nucleo t ide -pep t ides  were p r e p a r e d  f rom t h e  
fol lowing t issues  as r epo r t ed  in t he  p rev ious  p a p e r  s . 
Beef :  Bra in ,  hea r t ,  k idney ,  l iver,  l ung  a n d  spleen.  R a t :  
N o r m a l  r a t  l iver  a n d  d i m e t h y l - a m i n o a z o b e n z e n e  (DAB)-  
induced  h e p a t o m a .  Mouse:  E h r l i c h - L e t t r ~  asci tes  carci-  
noma .  
P r e p a r a t i o n  of an t i -nuc l eo t i de -pep t ide s  a n t i b o d y .  5 m g  
of nuc leo t ide -pep t ides  in 0.5 ml  of n o r m a l  sal ine mixed  
w i t h  Difco 's  comple t e  a d j u v a n t  was  in jec ted  in equa l  
a m o u n t  in to  t he  4 foo tpads  of New Zea land  wh i t e  r ab -  
bits .  A t  b iweek ly  i n t e rva l s  t h e  same a m o u n t  of a n t i g e n  
was in jec ted  b u t  w i t h o u t  t he  a d j u v a n t .  1 week  a f t e r  fol- 
lowing t he  f o u r t h  in jec t ion  b lood was w i t h d r a w n  b y  
b leed ing  t he  ear.  Af te r  a l lowing t he  b lood to  s t a n d  over-  
n i g h t  in  t h e  cold t he  s e rum was  p r e p a r e d  b y  cen t r i fuga -  
t ion.  The  s e r u m  was  in i t i a l ly  t e s t ed  for a n t i b o d y  b y  t h e  
Lancef ie ld  cap i l l a ry  t u b e  t e s t  12 a n d  t he  immuno log i ca l  

b e h a v i o u r  of t h e  a n t i g e n  was s tud ied  b y  double  i m m u n o -  
d i f fus ion in agarose,  on  microscope  sl ides an d  in tubes .  
Doub le  i m m u n o d i f f u s i o n  on  microscope slides. Doub le  
i m m u n o d i f f u s i o n  was ca r r ied  o u t  in  1~o agarose  (Mann  
Chemicals)  in 60 mM (with  r e spec t  to  glycine) Tr isg lyc ine  
buf fe r  p H  8.5 c o n t a i n i n g  0.9~o NaC1 on microscope slides. 
P e r i p h e r a l  wells were filled up  w i t h  2.5 m g / m l  i lucleot ide-  
pep t ides  so lu t ion  in 0 .9% NaC1 an d  t h e  cen t r a l  well  w i t h  
the  an t i se ra .  Dif fus ion was car r ied  o u t  a t  room t e m p e r a -  
tu re  for 72 h. Af te r  r e m o v i n g  t h e  u n r e a c t e d  p ro te ins  w i th  
severa l  changes  of n o r m a l  sal ine t h e  slides were s t a i ned  
w i t h  Coomassie  b lue  for 16 h. The  u n r e a c t e d  dye  was 
r e m o v e d  b y  wash ing  w i t h  severa l  changes  of so lu t ion  
c o n t a i n i n g  50% m e t h a n o l  a n d  7.5% acet ic  acid. 
Doub le  i m m u n o d i f f u s i o n  in tubes .  1% agarose  so lu t ion  
as p r e p a r e d  for doub le  i m m u n o d i f f u s i o n  on microscope 
slide was layered  on  50 ~l i m m u n o g l o b u l i n  so lu t ion  pre-  
p a r e d  b y  sa l t  p r e c i p i t a t i o n  in to  t ubes  (i.d. 5 mm)  to a 
h e i g h t  of 1.8 cm. Af te r  t h e  gel was  fo rmed  50 txl of an i t gen  
so lu t ion  (same c o n c e n t r a t i o n  as  used for double  i m m u n o -  
d i f fus ion on  microscope  slides) was appl ied  on t o p  of each  
gel co lumn.  The  tubes  were sealed w i t h  pa ra f i lm a n d  t he  
diffusion was car r ied  o u t  for 7 days.  T h e  u n r e a c t e d  pro-  
t e ins  were removed ,  gels were  s t a ined  a n d  des ta ined  us ing  
the  same  p rocedure  as used for slides. 
Results. A n t i b o d y  m a d e  ag a i n s t  nuc leo t ide -pep t ides  of 
cells of t h e  E h r l i c h - L e t t r 6  asci tes  c a r c i n o m a  did  n o t  
c ross- reac t  w i t h  t h e  nuc l eo t ide -pep t ides  of va r ious  beef  
organs,  as shown  in f igures  1 a n d  2. I n  a n o t h e r  exper i -  
m e n t  where  the  same  a n t i b o d y  was t e s t ed  ag a in s t  
nuc leo t ide -pep t ides  of D A B - i n d u c e d  r a t  h e p a t o m a  a n d  
of n o r m a l  r a t  l iver  i t  was  found  to cross- reac t  on ly  w i t h  
the  former.  W h e n  the  d i f fus ion was car r ied  o u t  in  t u b e s  

Fig. 1. The central well contained antiserum against Ehrlich-Lettrd 
ascites carcinoma nucleotide-peptides. The antigen wells contained 
nucleotide-peptides of A Ehrlich-Lettr~ ascites carcinoma, B beef 
heart, C beef lung and D beef kidney. 

Fig. 2. The central well contained antiserum against Ehrlich-Lettr~ 
ascites carcinoma nucleotide-peptides. The antigen well contained 
nucleotide-peptides of At Ehrlich-Lettr~ ascites carcinoma, B beef 
spleen, C beef liver and D beef brain. 
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the  nuc leo t ide-pep t ides  of Ehr l i ch-Le t t r6  ascites carci- 
n o m a  gave 2 prec ip i t in  bands  whereas  nuc leo t ide-pep t ides  
of DAB- induced  h e p a t o m a  gave a single band ,  f igure 3. 
I t  appea red  t h a t  the  prec ip i t in  band  due  to nucleot ide-  
pep t ides  of DAB- induced  h e p a t o m a  cor responded  to  the  
pr ic ip i t in  band  represen t ing  the  fas t  moving  nucleot ide-  
pep t ide  band  of Ehr l i ch-Le t t r4  ascites carc inoma.  
A n t i b o d y  m a d e  aga ins t  nuc leo t ide-pep t ides  of beef h e a r t  
seemed to  cross-react  w i th  nuc leo t ide-pep t ides  of beef 
organs b u t  no t  t oward  t h a t  of t he  Ehr l i ch-Le t t r6  ascites 
ca rc inoma cells. I t  should  be no ted  here t h a t  unlike the  
nucleot ide-p~pt ides  of Ehr l i ch -Le t t r6  ca rc inoma cells the  
nuc leo t ide-pep t ides  of beef hea r t  showed very  poor  ant i -  
genici ty  in rabbi t .  A n t i b o d y  t i t e r  ob ta ined  agains t  beef 
hea r t  nuc leo t ide-pep t ides  was  too  fa in t  for pho tog raph ic  
recording of the  precipi t in  line t hough  these  were clearly 
visible wi th  the  naked  eye. 
Discussion. F r o m  these  observa t ions  it appears  t h a t  
immunochemica l ly  the re  is no t issue specif ici ty in regard  
to isolated nuc leo t ide-pept ides  in the  same animal.  The 

mos t  s ignif icant  fact  t h a t  emerges  f rom these  observa-  
t ions  is t h a t  one of the  nuc leo t ide-pep t ides  of Ehr l ich-  
Let t r6  ascites ca rc inoma is ant igenica l ly  similar to t h a t  
of the  DAB- induced  h e p a t o m a  and  also t h a t  the  no rma l  
liver t issue differs f rom the  h e p a t o m a  t issue a t  least  in 
regard  to th is  par t icu lar  nuc leo t ide-pept ide .  The addi-  
t ional  nuc leo t ide -pep t ide  of the  Ehr l i ch -Le t t r4  asci tes 
ca rc inoma  which  represen t s  the  slow moving  b a n d  m a y  
be regarded  as specific for th is  par t icu lar  tumor .  
I t  is p r e m a t u r e  to  p red ic t  t h a t  immunochemica l ly  dis- 
t inc t  nuc leo t ide-pep t ides  emerge in ma l ignan t  t rans for -  
ma t ion  unless m a n y  o ther  t u m o r  lines are examined ,  bu t  
never the less  in DAB- induced  h e p a t o m a  it appears  to  be 
so. As i t  appea red  ~ t h a t  the  nuc leo t ide-pep t ides  m a y  have  
a regula tory  role in cell me tabo l i sm it  would  u n d o u b t e d l y  
be of grea t  in te res t  to examine  m a n y  o the r  t u m o r  lines to 
see of the re  is indeed  a difference be tween  the  normal  and  
ma l ignan t  ceils a t  the  regula tory  level and  nucleot ide-  
pep t ides  will no d o u b t  serve as mate r ia l s  of choice in th is  
t ype  of exper iments .  

Fig. 3. The gel columns were prepared by layering 1% agarose 
solution on top of anti-Ehrlich-Lettrfi aseites carcinoma nucleotide- 
peptides immunoglobulin solution. Antigens were applied on top 
of the gel column. A Nucleotide-peptide of normal rat liver, B 
nucleotide-peptides of Ehrlich-Lettr~ asciteseareinoma, C nucleotide- 
peptides of DAB-induced rat hepatoma. 
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Summary. The g lycoprote in  CEA (carc inoembryonic  antigen) carries c a r b o h y d r a t e  groups,  which react  wi th  the  p l a n t  
lectins f rom Agaricus bisporus, Arachis hypogaea (peanut),  wi th  Tr idacn in  f rom inve r t eb ra t e  c lams and  wi th  the  an t i -A 
lectins f rom snails. Accordingly,  it  has c ryp tan t igen ic  s t ructures ,  which  cor respond  to the  T or T-like ant igen,  the  
Tr idacnin  receptor  and to the  so called A-like ant igen.  

The b iochemis t ry  of the  ca rc inoembryonic  an t igen  (CEA), 
its immunologica l  proper t ies  and its role as a t u m o r  
marker  subs tance  has been  ex tens ive ly  reviewed recent ly  ~. 
The purpose  of th is  communica t ion  is, however ,  to de- 
scribe addi t iona l  lectin receptors  on CEA, which have  
been de tec ted  by  newly  discovered lect ins f rom p lan t  
and  inve r t eb ra t e  sources. Those he terophi le  receptors  
represen t  also addi t iona l  marker s  for CEA;  t h e y  m a y  
help to clarify its he te rogene i ty  and d is t r ibut ion ,  its 
origin and  var iat ion,  and m a y  serve to faci l i ta te  its isola- 
t ion and purif icat ion.  

CEA was p repared  according to the  m e t h o d  of N e w m a n  
et  al.3: Liver  me ta s t a se s  of colorectal  ca rc inomas  were 
homogenized  and centr i fuged.  To the  s u p e r n a t a n t  1.2 M 
perchlor ic  acid (PCA) was added,  and af ter  cen t r i fuga t ion  
the  s u p e r n a t a n t  neut ra l ized  and then  dia lyzed agains t  
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