
Fig. 1. Sticky board traps used for nitidu- 
lid attractant studies. (Left) Control; 
(right) baited with paint primer. 

test plots where partially decayed, fall- 
en fruit became heavily infested with 
both larvae and adults. Subsequent in- 
festation occurred in cull tomatoes and 
melons that had been distributed 

throughout the area, and lure traps 
were placed near them as the infesta- 
tions occurred. 

Results attained during the week of 
20 July revealed an acrylic primer, 
a Dupli-Color product (DP-GM-3), to 
be the attractant for S. geminata. Some 
individual traps collected more than 
3000 beetles. 

Later tests made with a series of 
paint pigments, concealed vials, and 
colored papers confirmed that the re- 
sponse was to odor, not to color. Pe- 
riodic testing of the paint primer dur- 

ing July, August, and September indi- 
cated that timing of application will 
be of major concern when the primer 
is used in a control program. 

Field testing of the individual com- 
ponents of the primer during the latter 
part of August failed to indicate the 
active component. However, the sea- 
son had advanced beyond the period 
of peak flight, and the response to our 
standard acrylic primer was negligible. 

During our field investigation, two 
dipterous species also responded. An 
undetermined species responded to the 
acrylic primer, and Olcella parve 
Adams, reported by Jantz and Beroza 
(10) as being attracted to caproic acid, 
responded to amyl butyrate and ethyl 
butyrate. 
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Two Types Of Lambda Polypeptide 
Chains In Human Immunoglobulins 

Abstract. Two antigenic subtypes of 
human lambda polypeptide chains were 
distinguished by rabbit antiserum pro- 
duced to a lambda Bence Jones pro- 
tein. Lambda Bence Jones proteins and 
G myeloma proteins with lambda light 
chains were identified as being in one or 
the other subtype. The Oz (+) lambda 
chain subtype is present in light chains 
from pooled normal human immuno- 
globulin G and in whole normal immu- 
noglobulin G molecules. 

Knowledge of the heterogeneity with- 
in the immunoglobulin system has been 
advanced through immunochemical 
studies of Bence Jones proteins and re- 
lated immunoglobulins. Heterologous 
antiserum has been useful for identify- 
ing subclasses of gamma polypeptide 
chains in man (1) and mouse (2) and 
in identifying genetic factors within the 
heavy-chain subclasses (3). Heterologous 
(rabbit) antiserum also has been used 
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lated immunoglobulins. Heterologous 
antiserum has been useful for identify- 
ing subclasses of gamma polypeptide 
chains in man (1) and mouse (2) and 
in identifying genetic factors within the 
heavy-chain subclasses (3). Heterologous 
(rabbit) antiserum also has been used 
to identify two major types (K and X) 
of light polypeptide chains in human 
and mouse immunoglobulins (4). We 
found rabbit antiserum valuable for 

identifying two subtypes of lambda light 
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polypeptide chains in human immuno- 

globulins. 
Rabbits were immunized with X-type 

Bence Jones proteins emulsified in 
Freund's complete adjuvant. Antiserums 
to 14 different Bence Jones proteins 
were tested, and only one antiserum 
(R98), prepared to Bence Jones Oz, 
distinguished two subtypes of lambda 
Bence Jones proteins. The subtype 
specificity was present only in blood 
collected over a 2-month period from 
this rabbit. The antiserum was rendered 
specific for lambda determinants by ab- 
sorption with hypogammaglobulinemic 
serum and G myeloma protein, type K. 

The specific anti-X serum was tested 
against a panel of 22 lambda Bence 
Jones proteins which had been purified 
by precipitation with 80 percent am- 
monium sulfate, followed by zone elec- 
trophoresis, anion-exchange chromatog- 
raphy, or Sephadex gel filtration, or 
a combination of these techniques. Only 
the 4S peaks from gel filtration were 
used, eliminating the possibility that 
differences could be attributed to com- 
parison of whole Bence Jones protein 
with fragments of the protein (5). Anti- 
genic differences were noted on Ouch- 
terlony analysis where the precipitin 
lines formed by some Bence Jones pro- 
teins, Oz (+), spurred over the precipi- 
tin lines of adjacent Oz (-) proteins 
(Fig. 1, left). 

The observation of antigenic differ- 
ences among the lambda Bence Jones 
proteins was extended by regrouping 
the proteins and comparing them in 
separate groups. When the Oz (+) pro- 
teins which formed spurs (Fig. 1, left) 
were placed in neighboring wells, reac- 
tions of identity were seen. A similar 
pattern was observed when the Oz (-) 
proteins, that is, those without spurs, 
were in adjacent wells. These findings 
indicate the existence of two categories 
of Bence Jones protein, those with an 
antigen detected by antiserum R98, Oz 
(+), and those without this antigen, 
Oz (-). 

The antigenic relations of these two 
categories of lambda Bence Jones pro- 
tein were further investigated by in- 
dividual absorption with 18 Bence 
Jones proteins and testing of the ca- 
pacity of the absorbed R98 antiserum 
to react with the panel of Bence Jones 
proteins. Absorption with a typical Oz 
(-) Bence Jones protein removed the 
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Oz (-) protein, while Oz (+) proteins 
continued to show strong precipitin lines 
(Fig. 1, right). Absorption with eight 
Oz (+) Bence Jones proteins removed 
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Table 1. Comparison of subtypes urinary 
lambda Bence Jones protein with the serum 
paraprotein abnormality. The last category 
("not known") includes proteins from pa- 
tients for whom there are no data concerning 
serum immunoglobulin abnormality. 

Urinary Bence 
Jones proteins 

Serum paraprotein O Oz z deter- deter- 
M(+ ) ( minate 

Bence Jones protein 5 3 
only 

G myeloma protein 3 1 
W macroglobulin 1 2 
A myeloma protein 1 
D myeloma protein 1 
Not known 3 3 

the anti-Oz (+) activity from the rabbit 
antiserum. A nonprecipitating reaction 
occurred between some Oz (+) Bence 
Jones proteins and the absorbed R98 
antiserum. Four Bence Jones proteins 
did not show spur formation over ad- 
jacent Oz (-) proteins but did remove 
Oz (+) activity in the absorption test. 
Further investigation of these four pro- 
teins revealed that they inhibited the 
precipitin lines of Oz (+) proteins in 
adjacent wells. This finding of proteins 
that give nonprecipitating reactions with 
anti-Oz (+) antibodies on Ouchterlony 
tests emphasized the need for absorp- 
tion tests or appropriate inhibition tests. 
In a collection of 23 purified lambda 
Bence Jones proteins, 12 (55 percent) 
were Oz (+), while ten (45 percent) 
were Oz (-); one could not be classified 
(Table 1). 

The subtypes of lambda chains could 
be detected in 7S immunoglobulin mole- 
cules. Purified G myeloma proteins with 
lambda light chains were tested by 
Ouchterlony analysis. Eight were Oz 

Fig. 1. Ouchterlony double-diffusion tests 
of X-type Bence Jones proteins. (Left) Un- 
absorbed anti-X-type Bence Jones protein 
Oz (R98) in the center well shows that 
three of the x-type Bence Jones proteins 
give spurs over the precipitin lines of ad- 
jacent proteins. (Right) The same anti- 
serum has been absorbed with an anti- 
genically deficient X-type Bence Jones pro- 
tein. The antiserum no longer reacts with 
antigenically deficient proteins and is spe- 
cific for the Oz (+) determinant. 
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(+), and 14 were Oz (-). As with the 
Bence Jones proteins, some of the G 
myeloma proteins were identified as Oz 
(+) by means of inhibition reactions. 

The frequency of Oz (-) G myeloma 
proteins is apparently higher than that 
of Oz (-) Bence Jones proteins. Be- 
cause of the possibility that negative re- 
actions in the myeloma proteins were 
due to blocked antigenic determinants, 
caused by steric hindrance or other ef- 
fects of light-chain combination with 
heavy polypeptide chains in the im- 
munoglobulin G (IgG) molecules, five 
pairs of homologous G myeloma pro- 
teins and Bence Jones proteins were 
analyzed. In all cases the myeloma pro- 
tein reacted in the same way as the 
Bence Jones protein from the same 
patient. These findings suggest that the 
G myeloma proteins are not Oz (-) 
because of a blocked determinant. 

The lambda-chain subtype was com- 
pared to the heavy polypeptide chain 
subclass of the G myeloma proteins 
(6). Eleven IgG 1 (y2b; We), five IgG 
2 (y2 a, Ne), four IgG 3 (y.2, Vi), 
and one IgG 4 (72(, Ge) myeloma pro- 
teins were tested. Both Oz (+) and Oz 
(-) proteins were found in the IgG 1 
and IgG 2 subclasses. The four IgG 
3 myeloma proteins were Oz (-), and 
one IgG 4 protein was Oz (+). Further 
testing of IgG 3 and IgG 4 proteins is 
required to exclude definitely a relation 
between these subclasses and Oz type. 
No relation between Gm factors of 
these myeloma proteins and Oz type 
was demonstrated. Similarly, lambda 
Bence Jones protein subtypes showed 
no apparent correlation with the ab- 
sence or the presence or type of anoma- 
lous serum immunoglobulin (see Table 
1). 

Normal human light chains, obtained 
by reduction and alkylation of chroma- 
tographically purified, polled IgG, were 
tested by Ouchterlony analysis with 
subtype-specific anti-Oz (+) serum and 
reacted at a concentration of 2 mg/ml. 
Intact, pooled, normal human IgG gave 
an inhibition reaction at 6 mg/ml. Forty 
normal human serums were also tested, 
and each serum showed either precipi- 
tin bands or inhibition reactions. These 
experiments indicate that the Oz (+) 
antigenic determinants are present in 
the serum immunoglobulins of most 
normal people. Quantitative studies will 
be required to determine the percent- 
age of normal immunoglobulin mole- 
cules that contain Oz (+) lambda light 
chains. 

Evidence for antigenic heterogeneity 

of lambda Bence Jones proteins has 
been presented. Nachman et al. (7) in- 
vestigated seven lambda Bence Jones 
proteins and found one rabbit anti- 
serum which detected two categories of 
lambda Bence Jones proteins. Two of 
the Bence Jones proteins lacked anti- 
gens which were present in the other 
five. The specific antigens, however, 
were not identified on normal light 
chains. Epstein and Gross (8) with hu- 
man agglutination systems also found 
antigenic differences in lambda Bence 
Jones proteins but encountered steric 
hindrance to the detection of their anti- 
gens in intact IgG molecules. These 
two studies apparently detected anti- 
gens different from the Oz (+) anti- 
gens because of our evidence that Oz 
(+) antigens are present on normal 
IgG molecules and normal light poly- 
peptide chains. 

Our immunochemical studies led to 
chemical studies of the human lambda 
light-chain subtypes. These investiga- 
tions indicate that an amino acid inter- 
change at one specific position in the 
"common region" of lambda Bence 
Jones proteins is associated with sero- 
logical differences (9). It is important 
to determine if a genetic variation in the 
lambda chains, similar to the Inv 
phenotype system of the kappa light 
chain (10), is being detected in this im- 
munochemical system. 
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