
and Briggs (3). Wightman (4) and 
Dannenburg and Liverman (5) have 
reported the conversion of tryptophan 
to indoleacetic acid by plant tissue. 
Both studies entailed the uptake of C'4- 
tryptophan and extraction of ground or 
homogenized tissue, and the authors 
assume a normal enzymic conversion 
by an uncharacterized system for syn- 
thesizing indoleacetic acid. However, 
unless o-dihydroxy phenols are rigor- 
ously excluded from tissues, there is 
the possibility that these are responsible 
for the conversion. 
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Abstract. Normal light (L) chains 
cleaved from normal pooled human 
gamma globulin contain immunologic 
determinants not overtly present in the 
native unreduced molecule. These hid- 
den determinants are shared with Bence 
Jones proteins. Similarly, one of two 
Bence Jones proteins contained immu- 
nologic determinants which were not 
overtly present on the autologous serum 
myeloma protein. 

Studies of Bence Jones (BJ) proteins 
have shed some light on the basic im- 
munological, structural, and genetic 
nature of the human immunoglobulins. 
The two major antigenic groups of 
Bence Jones proteins have immunologic 
counterparts in the normal populations 
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polypeptide chains cleaved from the 
autologous pathologic serum protein 
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to Bence Jones protein, we have pre- 
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viously demonstrated individual speci- 
ficity of the immunizing proteins (4). 
We have also shown that Bence Jones 
proteins of the same group from differ- 
ent patients contain certain antigenic 
determinants not overtly present in 
pooled human 7S y-globulin from nor- 
mal individuals. The immunologic dif- 
ference between Bence Jones protein 
and normal y-globulin might be due 
not only to a quantitative change, but 
also to a qualitative abnormality re- 
sulting from any of the following, either 
individually or in combination, (i) pre- 
parative artifact; (ii) unmasking of 
hidden antigenic sites; or (iii) primary 
structural difference that might be ex- 
pected of an abnormal protein. The 
following studies were undertaken to 
investigate the possibility that Bence 
Jones proteins contain antigenic deter- 
minants present in normal L-chains, but 
inaccessible when the L-chain is in- 
corporated into the y-globulin molecule. 

Bence Jones proteins were typed (5) 
and isolated from urine by precipitation 
with ammonium sulfate; they were puri- 
fied by dialysis, lyophilization (6), and 
finally by Pevikon block electrophoresis 
(7). Specific antibodies to group 1 and 
group 2 Bence Jones proteins were pre- 
pared in rabbits (4). Serums contain- 
ing myeloma proteins were used without 
further separation of the protein. Im- 
munologic analyses were performed by 
double diffusion in agar. 

Normal L-chains (8), S (slow) frag- 
ments (8), pooled human y-globulin 
(9), and two group 1 myeloma serum 
proteins were compared by means of 
specific antibody to group 1 Bence 
Jones protein (anti-BJ 1-40). The S 
(slow) fragments were the electropho- 
retically slow components of a papain 
digest of normal y-globulin. One mye- 
loma protein was a y2- and the other, a 
yiA-type. The specific antibody was ab- 
sorbed with 5 mg of lyophilized normal 
serum to remove reactivity that- arises 
from contamination of the immunizing 
antigen by slight amounts of normal 
serum protein. Reactivity was of sig- 
nificant degree with the normal L- 
chains and the two myeloma proteins, 
only slight with the normal y-globulin, 
and absent with the S fragment (Fig. 1). 
Similar findings were noted when L- 
chains, y-globulin, S fragments and 
group 2 myeloma proteins of y2-type 
were compared by testing with a specific 
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Fig. 1. Immunodiffusion: Comparison of 
L-chains, S fragments, y-globulin, and mye- 
loma proteins. Well No. 1, rlA-myeloma 
protein 1-40; No. 2, y2-myeloma protein 
1-41; No. 3, normal S fragments; No. 4, 
normal L-chains; No. 5, normal pooled 
human y-globulin. Center well contained 
a specific group 1 Bence Jones (1-40) 
antibody absorbed with 5 mg of lyophi- 
lized normal human serum per milliliter. 
Protein concentration in the antigen wells 
was 0.1 percent. 

inaccessible in the S fragments of pa- 
pain-split y-globulin or in the undigested 
y-globulin molecule. 

In view of these findings two Bence 
Jones proteins were compared in an 
analogous sense to the autologous 72 

myeloma proteins by reactivity with 
specific antibody to group 2 (anti-BJ 
2-20). In this study (Fig. 2) the anti- 
body was absorbed with normal serum 
and also with 2 mg of pooled normal 
human y-globulin per milliliter. The 
immunizing Bence Jones protein (BJ 
2-20) and its autologous myeloma se- 
rum protein showed an identical degree 
of reactivity. Cross-reactivity of the 
specific antibody was noted with a 
Bence Jones protein (BJ 2-24) from 
another patient; but no reaction was ap- 
parent with the myeloma protein from 
this patient. These findings suggest that 
BJ 2-24, BJ 2-20 and myeloma protein 
2-20 share antigenic determinants 
which are not overtly present on the 
myeloma protein 2-24. These determi- 
nants shared by Bence Jones proteins 
of the same group but from different 
patients represent a common core of 
antigenic determinants characteristic of 
the major immunologic group (4). 
Bence Jones proteins and myeloma pro- 
teins from the same patient should 
share the same antigens. The discrep- 
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Fig. 2. Immunodiffusion. Comparison of 
group 2 Bence Jones proteins and autolo- 
gous myeloma proteins. Well No. 1, Bence 
Jones protein 2-20; No. 2, Bence Jones 
protein 2-24; No. 3, y2-myeloma protein 
2-24; No. 4, normal y-globulin; No. 5, 
y2-myeloma protein 2-20. The center well 
contained a specific group 2 Bence Jones 
(2-20) antibody, absorbed with 5 mg 
normal serum and 2 mg of y-globulin per 
milliliter. Protein concentration in the 
antigen wells was 0.1 percent. 

ancy between BJ 2-24 and its corre- 
sponding myeloma protein was detected 
when a group-specific antibody directed 
against the Bence Jones protein of an- 
other patient was used. It is not clear 
whether other antibody systems would 
detect this apparent deficiency of the 
myeloma protein. 

Some hereditary characteristics of y- 
globulin molecules have been localized 
to specific polypeptide chains of the 
parent molecule. Certain of these char- 
acteristics, the Inv factors, have been 
localized to L-chains and in addition 
have been identified on some Bence 
Jones proteins (10). Franklin et al. 
(11) have previously reported that 
some papain-split A and C fragments 
may possess greater degrees of Inv ac- 
tivity than are present in the parent y- 
globulin molecule. The fact that these 
subunits contain genetic information in 
greater quantities than the parent mole- 
cules raises the possibility whether there 
is partial masking of the Inv activity in 
the parent y-globulin molecule which 
is unmasked when A and C fragments 
or L-chains are split out. It is possible 
that hidden antigenic sites made avail- 
able when L-chains are cleaved from 
normal y-globulin may in some cases 
be related to these Inv determinants. If 
this is true, we may expect to find Inv- 
positive Bence Jones proteins and Inv- 
negative myeloma proteins in the same 
patient. Indeed, Harboe et al. (12) 
reported a patient with an Inv-negative 
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myeloma protein and an Inv-positive 
Bence Jones protein. There may also 
be greater degrees of Inv activity on 
some Bence Jones proteins when com- 
pared to the Inv-positive autologous 
myeloma protein. 

The fact that hidden antigenic de- 
terminants on normal L-chains react 
with Bence Jones antibodies suggests 
that similar hidden sites are present on 
the excreted Bence Jones protein. It is 
of interest that one Bence Jones protein 
tested had antigenic determinants which 
were absent in the myeloma protein of 
the same patient. It is possible that this 
Bence Jones protein contains antigenic 
determinants which are inaccessible or 
hidden when it is fully incorporated into 
the myeloma protein as L-chains. The 
possibility that the Bence Jones protein 
in this case differs structurally from the 
autologous myeloma protein has not, 
however, been ruled out. Mannik and 
Kunkel have previously reported a pa- 
tient with an immunologically dissimilar 
Bence Jones and myeloma protein (1). 
The two proteins in our case were im- 
munologically both group 2. 

Thus at least a part of the immuno- 
logic difference noted between Bence 
Jones proteins and normal pooled y- 
globulin may be related to the unmask- 
ing of hidden antigenic determinants of 
L-chains when they are either not 
incorporated into or cleaved from the 
parent y-globulin molecule. These hid- 
den sites are present on Bence Jones 
proteins and on normal L-chains. 
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Gamma Globulin Antigenic Types 
Defined by Heavy 
Chain Determinants 

Abstract. Two populations of im- 
munologically distinguishable 7S gam- 
ma globulins in normal human serum 
and two corresponding antigenic types 
of myeloma 7S gamma globulins have 
been detected with rabbit antiserums 
to proteins associated with pathological 
conditions, the differences being re- 
lated to the H-chains of 7S gamma 
globulin. No relationship exists with 
type I and type II antigenic classifica- 
tion, determined by L-chains. Human 
serums with various hereditary gamma 
globulin (Gm) specificities contain both 
types of 7S gamma globulin. 

The 7S y-globulin molecule consists 
of two pairs of polypeptide chains, des- 
ignated in the human as L- (light) and 
H- (heavy) chains. Both normal and 
myeloma 7S y-globulins of man have 
recently been divided into two molec- 
ular classes on the basis of antigenic 
and structural characteristics of the L- 
chains and their counterparts, the uri- 
nary Bence Jones proteins (1). Hither- 
to, the only evidence for differences in 
the H-chains (2) has been in the nature 
of the Gm y-globulin genetic factors 
localized in these chains (3). In the 
present work two new immunological 
types of normal and pathological 7S 

y-globulins have been defined through 
determinants localized in the H-chains. 
The classification is done through use 
of antiserums prepared against the re- 
cently discovered proteins excreted in a 
lymphoma-like disorder described by 
Franklin et al. (4). In this disease the 
abnormal proteins are related to the H- 
chain of 7S y-globulin. They are of low 
molecular weight (53,000), are anti- 
genically and structurally similar to the 
papain-produced F (fast) fragment of 
7S y-globulin, and are wholly dissimilar 
to Bence Jones proteins (5). 

The proteins were isolated by pre- 
cipitation with ammonium sulfate from 
the urines of the patient Cr described 
by Franklin et al. (4), and of the pa- 
tient Zu described by Osserman and 
Takatsuki (6). Comparative mapping 
of the peptides of these two proteins 
and of the F (fast) fragment of 7S 

y-globulin demonstrated the presence 
of some twenty peptides in common: 
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