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SUMMARY: A protein (denoted L') which is similar in structure to im-
munoglobulin light chain has been isolated from the mouse plasma cell
tumor, RPC-20. L' has a molecular weight which is about 6000 daltons
less than light chain. The exact nature of the relationship between
L' and light chain has not been established.

Several laboratories have recently reported the isolation of the mRNA
for immunoglobulin light chain and its translation in cell-free protein
synthesizing systems (1-4). In two cases, the products of this cell-
free synthesis have been characterized by acrylamide gel electrophore-
sis (3,4). Milstein et al. (3) have described the properties of a pos-
sible precursor of immunoglobulin light chain, synthesized "in vitro"
on myeloma or reticulocyte polysomes in response to myeloma mRNA. This
putative precursor had a molecular weight somewhat greater than finished
light chain, and was not among the products synthesized by myeloma or
ascites cell microsomes. Only light chain was detected in the latter
systems. Milstein et al. proposed that light chains are synthesized
as precursors of somewhat higher molecular weight and are subsequently
cleaved to yield the final light chain product. Swan et al. (4) found
that mouse myeloma polysomes synthesized several products in response
to myeloma mRNA. These included authentic light chain, and proteins
with slightly higher and lower molecular weights than light chain.

In view of the fact that Swan et al. and Milstein et al. observed
the synthesis of several products in response to myeloma mRNA "in
vitro,'" it seemed desirable to examine and characterize the products
synthesized by intact myeloma cells. The data presented below indicated
that a protein can be detected in cells of the tumor RPC-20 which is

similar in structure to the light chain but has a lower molecular weight.

MATERIALS AND METHODS

The RPC-20 tumor (a A chain producer) was the gift of Dr. Michael
Potter, National Institutes of Health, Bethesda, Md. RPC-20 fragments
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were labeled by incubation with 14C—glutamine, 14C— or 3H—leucine. Incu-
bation mixtures contained: minced tumor fragments, 8 ml; normal rabbit
serum, 1 ml; nineteen nonradioactive amino acids, 4 umoles each; 14C—
glutamine or 14C—leucine, 20 uCi, or 3H—leucine, 100 uCi; and Hank's
solution, pH 7.3, to 20 ml. The mixture was incubated with shaking
for 2 hr at 37°. The fragments were then removed by centrifugation
and the medium saved. Fragments were homogenized in Medium A (0.05
M Tris-HC1l, 0.025 M KC1, 0.005 M MgClz, pH 7.6) containing 0.8 M sucrose,
with six strokes of a motor driven Potter homogenizer and four strokes
in a Dounce homogenizer. The homogenate was centrifuged for 20 min at
20,000g, and the resulting supernatant was again centrifuged for 20 min
at 81,000g, yielding a pellet of microsomes. The 81,000g supernatant
was diluted 1:1 with Medium A without sucrose and centrifuged for 75
min at 150,000g, yielding a pellet of free ribosomes and a supernatant
representing the cell sap. Microsomes and free ribosomes were resus-
pended in Medium A.

L-chain was purified from the incubation media by chromatography
on DEAE-cellulose (5). Aliquots of the 3H—labeled microsomes and the
14C-labeled light chain were mixed, oxidized with performic acid and
digested with trypsin (200 ug) for 8 hr at 37°. Tryptic digests were
fractionated on a 1 x 30 cm column of Dowex 1 X2 (100-200) mesh with
a three chamber gradient composed of 2% pyridine-1% collidine, pH 8.5
in the mixing chambers (2 x 150 ml) and pyridine-acetate, pH 5.0 in
the resevoir (150 ml). Aliquots of alternate fractions were examined
by liquid scintillation counting.

Aliquots of labeled microsomes, free ribosomes, cell sap or incu-
bation medium were subjected to electrophoresis on 10% SDS acrylamide

gels (6). Gels were cut into 1 mm slices and counted.
RESULTS AND DISCUSSION

To examine the products of myeloma protein synthesis, RPC-20 frag-
mets were labeled by incubation with 14C—glutamine. Microsomes, free
ribosomes, cell sap and incubation medium (containing secreted light
chain) were isolated, and the labeled proteins in each fraction were
analyzed by SDS acrylamide gel electrophoresis (6). Fig. 1 depicts
the pattern of labeled proteins synthesized on RPC-20 microsomes.

Some label sticks to the top of the gel, and there is a broad diffuse

band of labeled proteins running from the top to the middle region of
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Fig. 1.- SDS gel electrophoresis of nascent proteins present on RPC-20
microsomes. RPC-20 fragments were labeled with 14C-glutamine by incubation
in a volume of 20 ml. The position of the L-chain was determined by co-
electrophoreis with purified 3H-labeled L-chain.

the gel. The light chain appears near the bottom of the gel and is
accompanied by a band of slightly higher mobility. Since SDS gels
separate proteins on the basis of their molecular weights (6), the more
rapidly migrating band must have a lower molecular weight than the
L-chain. This band has been designated L'. Fig. 2 shows that L' is
also found among the proteins synthesized by free myeloma ribosomes,
and among the released proteins present in the cell sap. In contrast,
the only product observed in the incubation medium has the electropho-
retic mobility of L-chain.

Evidence that L' is structurally related to L-chain is presented
in Fig. 3. Light chain was purified by DEAE-cellulose chromatography
(5)and gave a single radioactive peak on gel electrophoresis (Fig. 2).
Fig. 3 shows that the pattern of peptides obtained by tryptic digestion
of the nascent proteins on RPC-20 microsomes is essentially identical
to the pattern obtained for purified light chain. The only difference
observed was the 3H-peak (peak 6, arrow) which was absent from the
light chain profile. The peptides of peaks 4 and 9 of Fig. 3 were
further characterized by paper electrophoresis at pH 6.5. No dif-

ferences were found in the electrophoretic mobilities of the 3H- and
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Fig. 2. - SDS gel electrophoresis of the labeled proteins synthesized during
a 2 hr incubation of myeloma fragments with radioactive aminc acids. For
convenience, only the lower portion of each gel is depicted.
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Fig. 3. - Dowex 1 chromatography of tryptic peptides from leucine labeled
RPC-20 microsomes and purified light chain.

l4C—1abe1ed peptides (data not shown). Since L and L' are present

in about equal amounts on myeloma ribosomes (see below), they should
make equal contributions to the peptide pattern of Fig. 3. The close

correspondence between the patterns for purified L-chain and nascent
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TABLE 1

The data in the table were obtained by summing the cpm in bands L and
L' (Figs. 1 and 2) and determining the percentage of the total cpm (L
plus L') represented by L or L'.

Fraction L L'
Microsomes 51.7 48.3
Free ribosomes 57.6 42.4
Cell sap 63.2 36.8
Incubation medium - 100.0

myeloma proteins suggests that L' is very similar in primary structure
to the light chain.

Table I gives the relative amounts of L and L' found in the three
subcellular fractions studied and in the incubation medium. Approxi-
mately equal amounts of L and L' are found on microsomes and free
ribosomes, whereas the ratio of L to L' in the cell sap is about 1.7
to 1. The fact that no L' was found in the incubation medium sug-
gests that the additional amino acids present as a part of the light
chain sequence are required for its secretion by the cells. Acrylamide
gel data indicate that these additional amino acids represent a mole-
cular weight difference between L and L' of about 6000 daltons.

The studies of Swan et al. indicate that a number of proteins
are synthesized "in vitro" in response to myeloma mRNA (4). Never-
theless, all the products seemed td be structurally related to light
chain. Swan et al. suggested that the proteins of lower molecular
weight were produced by incomplete translation of the myeloma mRNA.
They also observed a protein with a higher molecular weight than light
chain, with electrophoretic properties similar to the putative L-chain
precursor of Milstein et al. (3). If this larger protein is indeed the
L-chain precursor, it is possible that the lower molecular weight pro-
ducts observed (including L') are produced by aberrant cleavage of this

precursor during its processing to light chain.
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