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ABsTRAcT 

The human blood-group MM and NN antigens carry 2 to 4 immunodominant 
groupings per repeating subunit and differ only by one sialic acid residue per 
immunodominant group. This residue covers in the MM antigen the /3-D-galacto- 
pyranosyl group that is terminal in the N immunodorninant structure and that, 
together with a terminal a-linked N-acetylneuraminic acid residue, is responsible for 
N specificity. M specificity was readily converted into N specificity by mild acid 
treatment. N structure is the immediate biochemical precursor of M structure, and 
M and N antigenic specificities are not determined by two allelic genes as believed 
hitherto. The NN antigen was inactivated by B-D-galactosidase as well as by removal 
of N-acetylneuraminic acid. Some of the reactivities of the NN antigen, lost upon 
b-D-galactosidase treatment, reappeared <on subsequent partial N-acetylneuraminic 
acid removal. The structure uncovered by complete sialic acid depletion of MN 
antigens is the Thomsen-Friedenreich T anrigen, the specificity of which is determined 
by p-D-gaiactopyranosyl groups. /3-D-Galactosidase treatment transformed the T 
antigen into one possessing Tn activity. The signif?cance of blood-group MN active 
substances extends to human breast cancer, where MN antigens were found in benign 
and malignant glands, but some of their precursors in cancerous tissue only. 

INI-FCODUCAON 

The MN glycoproteins are the major antigens of the second human blood-group 
‘*’ system . The tist accurate information on the chemical basis of the MN specificities 

was the finding of their inactivation by neuraminidases3*4. There is only one report’ 
on the overall chemical composition of an isolated blood group N-active terminal 
fragment with a carbohydrate part consisting of the structure cr-NeuNAc-, D-Gal + 
(D-Gal) + D-GalNAc + Ri. Blood-group MM and NN antigens are glycoproteins 
having cIosely similar structures and potent inhibitors of hemagglutination by 

*Dedicated to Professor Michael Heidelberger in honor of his 87th birthday. 
iAbbreviation: NeuNAc, N-acetylneuraminic azid. The genotypes of the antigens are given 
throughout. 
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can act for lack of a suitable substrate. The occurrence of the silent antigen Mk can be 
interpreted in a similar way 37 The scheme in Fig. 1 is also in accord with the de- . 

ductions of Sturgeon et aL3* concerning the Tn antigen. 
The importance of the MN substances and their precursors goes beyond their 

serologic, hematologic, forensic, and biochemical-genetic significance. We have 
recently found by adsorption studies that membranes from all 6 nonmalignant human 
breast glands, and from 3 primary in situ and 15 grossly malignant breast lesions 
tested possessed blood-group M and N activity, in accordance with their represen- 
tation on red cells as measured with human antisera and V. grumirzea extracts. The 
Thomsen-Friedenreich T antigen was uniformly demonstrable with human anti-T 
serum in chemicaIIy untreated malignant but not in benign tissues. The reactions were 
strictly specific3g*40. 

Anti-T activity is present in the sera of all mature humans tested; anti-Ttiters in 
many breast-cancer patients did not differ from titers of normal individuals or those 
having other diseases. Nevertheless, we found that among 112 breast-cancer patients, 
42 (38%) had an anti-T titer score of 12 or less, as compared to 32 persons with such 
a titer score out of 280 (11 O/ ) o w h o were either healthy or had other diseases, including 
some other malignancies; 25% of the breast-cancer patients had a score of 10 or less, 
as compared to 6% of the control population. All these persons had normal IgG, IgA, 
and IgM Ieveis. The normal anti-T titer score, as determined in our laboratory40~42, 
is 23-28. 

Finally, the spontaneous TA3 carcinoma of the mouse carries V. graminea 
reactive blood-group N precursor substance4’, and the immunodominant structure 
of this glycoprotein is a precondition for the killing effect of anti-T antibodies, on the 
TA3 cancer, in conjunction with complement42. 
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Note added in proof: After this paper had been completed, the uncovering of A-like receptor sites on 
siaiic acid-Iess MN glycoproteins by destruction of the D-gaIactose residues with periodate and high 
inhibitory activity of sialic acid-less OSM were reportedq3. 


