
15.2. 1978 Specialia 255 

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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Preeipitin reactions in agar of purified CEA with different lectins from plant and invertebrate origin 

EXPRRIENTIA 34/2 

Lectin 

I Anti-T 
Arachis hypogaea 

Agaricus bisporus 

II Tridacnins* 
Tridaena maxima 

Tridacna gigas 

III Anti-A-like* 
Helix pomatia 
Helix aspersa 
Cepaea nemoralis 

IV Anti-H-like 
Ulex europaeus 

V Anti-galactose-lectins 
Axinella polypoides* 

Rulilus rutilus** 
Ononis spinosa 
Robinia pseudoacacia 
Ricinus communis 
Glycine so]a 
A brus precatorius 
Anti-Pneumococcus } 
Type XIV Serum** 

VI Anti-glucosaminyl-lectins 
Triticum vulgate 
Datura stramonium 

Specificity 
r , 

fl-Galaetosyl 1-3 N-acetyl-galactosamine 
---% 

fl-Galactosyl -+ (N-acetyl-galactosamine ?) 

fl-Galactosyl 1-6 (galactose) 

fi-Galaetosyl 1-4 (N-acetyl-glueosamine ?) 

~, ~-N-Aeetyl-galaetosaminyl --> 1 
cr -~ , r serine 

threonine ? 
~-N-Acetyl-galactosaminyl --> ] 

cr --> 

fl-D-Galactosyl (1-6) 

R -~ Galactosyl --> R (/~) 
/~-D-Galactosyl --> 
fl-D-Galaetosyl --> 
fl-D-Galactosyl --> 
fl-D-Galactosyl --> 
fl-D-Galactosyl (1-4 ?) --> 
fl-D-Galactosyl 1-4 (N-acetyl-D-glucosamine, D-glucose) 

~-N-Acet yl-D-glucosaminyl --> 
(N-Acetyl-D-glucosaminyl) n 

Reaetior~ with CEA 

+ 

+ 

+ 

+ 

+ 
+ 
+ 

+ 

+,  precipitin line; -, no visible reaction; * invertebrate lectins; ** vertebrate lectins. 

dist i l led water .  Concent ra t ion  was done  by  ul t raf i l t ra-  
t ion.  F r o m  th is  ex t rac t ,  CEA was p repa red  by  ion resign 
exchange  ch roma tog raphy ,  Sepharose  gel f i l t ra t ion and  
Sephadex  G 200 f i l t ra t ion.  
The pu r i ty  of our CEA p repa ra t ion  ( L E W  1) was checked 
immunologica l ly  by  gel diffusion and  immunoe lec t ro -  
phoresis  w i th  monospecif ic  ant isera .  In  b o t h  sys tems,  
only  1 p rec ip i t a t ion  line was de tec ted .  In  addi t ion ,  
r abb i t s  were immunized  wi th  C E A - L E W  1. The an t i b o d y  
ob ta ined  by  th is  p rocedure  showed also only 1 precipi t in  
arc wi th  the  following an t igens :  the  crude PCA-ext rac t ,  
C E A - L E W  1 and  an in te rna l  C E A - s t a n d a r d  B P  160. 
Lec t ins  were p repa red  as descr ibed in a previous  pape r  4, 
where also the  immunodi f fus ion  t echn ique  is demon-  
s t ra ted .  All prec ip i t in  lines give iden t i t y  react ions  w i th  
s t a n d a r d  t e s t  subs tances ,  for ins tance  the  an t i -A lect ins 
w i th  blood group A subs tance ,  the  t r idacn ins  w i th  ga- 
lac tans  etc.,  so t h a t  unspecific react ions  could be excluded.  
The resul ts  of our  expe r imen t s  are given in the  table.  
As can be deduced  f rom th is  list, our  CEA p repa ra t ion  
has  t he  following lect in receptors :  T or a T-like (Arachis)  
an t igen  (I), receptors  for t r idacn ins  (II), a blood group 
A-like an t igen  (III) and a blood group H-like an t igen  (IV), 
whereas  all o the r  an t i -ga lac tosy l  lect ins (V) and  ant i -  
g lucosaminyl  reagents  p roved  nega t ive  in th is  precipi-  
t a t i ng  t es t  sys tem.  Surpr is ing are especial ly the  non-  
r eac t iv i ty  of the  an t i -pneumococcus  t ape  X I V  ant i serum,  
of the  A brus lectin and  of T r i t i c u m  vulgare (wheat  germ) 
lectin,  subs tances  which  could be expec ted  to react  3. 
In  summary ,  a fl-(1-3 ?)galac tosyl -N-acety l -ga lac tominyl  
s t ruc ture ,  p robab ly  l inked alkali-labile to  th reon ine  or 
serin, an a -N-ace ty l -ga lac tosaminyl  group,  l inked in a 
similar  way,  and  fl-(1-4 or l -6 )ga lac tosy l  groups  l inked 
to  N-ace ty l -g lucosamine  or galactose m a y  be assumed on 

the  c a r b o h y d r a t e  mo ie ty  of CEA. The la t t e r  one and the  
H-like recep tor  could be a r ranged  on an alkali-stable 
c a r b o h y d r a t e  chains.  
Our results  are cons i s ten t  wi th  t he  concep t  of the  oc- 
currance  of c ryp tan t igen ic  s t ruc tures  in t umors  5, as has  
been  d e m o n s t r a t e d  by  Spr inger  for the  T an t igen  e, ~, 
for the  Tr idacna  receptor  s and the  A-like antigenS, ~ 
3 receptors  which  can be ident i f ied in m a n y  glycosub- 
s tances  f rom m e m b r a n e s  af ter  t r e a t m e n t  w i th  neura-  
min idase  1% T h e y  are also in ag reemen t  wi th  t he  carbo- 
h y d r a t e  analysis  of colon CEA o, 11. 
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