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The framework theory (lattice theory) of cerological precipitation
1€

and agglutination, first pro?osed by Marracﬁw( has not been accepted
ty 21l investigators in the field, although it is supvorted more or less
stronsly by o considerable body of evidencé{(ELzLEf//ﬁe rave now carried
out some erperiments which correspond so well in their results with the
predictions of this theory as to lesve little doubt of its correctness.
We have synthesized a substance which gives a specific precipitate
with a mixture of two different antiserz, but gives no precipitate with
either anticerum alone, The substance contains two different haptenic
groupe, R and X, to which the two antiserz are homologous: the anti-R
serum wes made by injecting rabblts with azoprotein containing R groups,
and the anti-X gerum by injecting with azoprotein containing X groups.
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Tne R and L groups were respectively the p-azophenylarsonic acld group

and the p-arzobenzoic acld group, and the RX cubstance used in most of

our work we.s l-amino-2-p-(p-azophenylazc)phenylarsonic acid-3,6-di-

sulfonic acid—?-ﬁ—(B-azophenylazo)benzoic acid-g-hydroxynaphthalene,

Similar reeulte were aleo obtained with 1,8-dihydroxy-2-p-azcphenyl-
arsonic acid-3,6-disulfonic ac'drYﬁE—(E—azophenylazo)benzoic acld-~
naphthelene,

The experimental results show that in the formation of the precinitate
both of the two haptenic groups of the molecule enter into specific reaction,
the R group with an anti-R antibody molecul%/ ané the X group with an
anti-X antibody molecule, This is showvn by the fact that the REX substance
precipitates only with a mixture of the two antisera, and not with either
one alone; the explanation of the failure of precipitation with only one
antiserum given by the framework theory is that with respect to either
antiserum the RX molecule is only monohaptenic and hence only univalent,
and so can not act as the lirk between antibody molecules in the formation
of a framework,

With tke effective bivalence of the »nrecipitating antigen thus proved,
kncwledge of the antibody-antigen molecular ratio fcr the orecipitate
nrovides the vglue of the average valence of the =ntibody molecules,

The molecular ratioc wae found by analysis to be 0,7, which corresponde to
2/0.7 = 2.8 for the average antibody valenc;Q(//If the antibody were
\\S/fé;m;l;r—v;lge; ;f-tie_a;t;b;d;—;n;iée; ;oie;uia; ;a;i; ia;e—b;e; S
vreviously reported (Bef, U4) for precipitates of anti-R antisera
and simple substances conteining two or more R haptenic groups.




univalent the molecular retio would have the value 2, which is far
greater than the experimental value, Further evidence for the effective
multivalence of antibody is provided by the observation that the EX
precipitate is soluble in excess of the mixed antisera; this eolubility
caggbt be explained on the basgis of univalent antibody.

" A detailed account of this work will be published in the Journal

of the American Chemical Society,
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