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SUMMARY. mBNA coding for the light chair of a myelcza protein has
teen purified to give one band in acrylamide gel elsctrophoresis.
Tnis pure RNA (S~13.5) could be translated in vitro into the light
chain in a heterologocus cell-free translation systs=. The light
chain synthesized in vitro is apparently slightly larger than the
light chain secreted by the tumor.

mRNA coding for light chains of myeloma proteins has been
extracted from mouse plasma cell tumors and successfully trans-
lated in several systems; reticulocyte lysates (1,2), a cell-free
g-'tem of Ascites tumor cells (2,4), and YXeropus eggs (5). But
¢nly a partial purification of such mRNA has so far been reported.
It would be essential to obtain immunoglobulin mRNA of high pur-
ity for important experiments, such as sequence studies and DNA-
i¥A hybridization. Data from hybridization studies should enable
Us tc choose between the two current theories for the generation
¢f antibody diversity; germ line genes vs. somatic variability
{see e.g. 6). Since some myeloma cell lines are adapted to tissue

. . . . . 2
fulture, it is possible to label mRNA with 3

P at sufficiently
tigh specific activities to carry out some of these studies. In
“5%is communication we describe the procedure for the purification
ot 32? labelled light chain mRNA to a state of electrophoretical
“tmogeneity.

The mRNA was isolated from nmurine plasma cell tumor MOPC T7CE
:°Tming only Kk light chains. This tumor had been adapted to sus-—
Pension tissue culture and kindly provided by Dr. Ostertag of the
Max Planck Institute in GOttingen. The cells labelled with 32?-
Phosphate for 9 hr were harvested and disrupted in a glass homo-
8e¢nizer. Free polysomes (FP) and membrane-bound polysomes (MBP)
'ere isolated and purified by discontinuous sucrose gradient
“.’Lrifugation (7). RNA was extracted from polysomes with phenol

‘"d was fractionated by poly(U)-cellulose column chromatography
el e 1 81
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essentially by the method of Sheldon et al. (8). With cither FI
RNA or MBP RNA, 2% to 3% of the input material was bound to the
column and eluted at IJSOC at low ionic strength. The mRNA act-
ivity of the column fractions was assayed in a partially purified
cell-free translation system developed by M. Schreier and T.
Staehelin in this Institute (9). With both FP and MBP RNA the
fractions retained by the column stimulated incorporation of
radioactive amino acids into proteins at least five times more
efficiently than the unretained fractions.

From analyses of the proteins synthesized endogenously by
isolated free and membrane tound polysomes (10), it has been sug~
gested that the light chain mRNA is mostly in MBP. In order to
test directly the validity of this suggestion we subjected the
protein products directed by RNA isolated from FP and MBP to
sodium dodecylsulfate (SDS)~acrylamide gel electrophoresis.
Figure 1 shows the electrophoretic aralysis of the products trans-
lated in vitro from the FP L5°C REKA fraction (Figure 1A) and the
MBP hSOC RKA fraction (Figure 1B) after precipitation with rabbit
anti-mouse X-chain serum {specific precipitate). The preparation
of rabbit reticulocyte initiation factors used in this experiment
contained an unusually large amount of globin mRKA. This is the
explanetion of the large peak of globin seen in Figure 1; this
globin was carried over during inmunoprecipitation due to non-
specific adscrption. Other than the glotin peak, & component
which migrated slightly more slowly than the marker light chain
can be seen in Figure 1B. Such a component was rnct observed when
normal rabbit serum was used for the immunoprecipitation {control
precipitate). <Cther than this ccrmpornent the profile of the con-
trol precipitate was essentially the same as that of the specific
precipitate. Furthermore, when exogenous mRNA was not added
(backgrcund), no such component was cbserved eitrer in the spec-
ific precipitete or in the control precipitate. These otservations
indicate thet this component isc clearly related to the light
chain in 1ts sitructure and wes translated frem the light chein
ZRNA iz the ¥3F :5°C RNA fractiorn. A sicilar ligzt chain related
compernert hed teen observed in the products synthesized in other
cell-frze sys-ezs (2,3) and nas veen postulated 2o be a precursor

of trhe light crein secreted Yy zyslcma cells. In Tigure 1A only
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Figure 1: SDS-acrylarcide gel electrophoresis of products trans-
lated in vitro from poly(U)-cellulose column RNA fractions. The
composition of the in vitro assay mixture (final volume 0.1 ml is
described in reference 10 except mRNA. The assay mixture con-

tained 2 pyg FP RNaA (Fig. 1A) or MBP RNA (Fig. 1B), which was
retained by the poly(U)-cellulose column at 4OC with a high ionic
ltgength buffer (0.,0lM Tris-ECl pH 7.5, 0.15M NaCl) and eluted at
45°C with a low icnic strerngth buffer (0.ClM Tris-HCl pH T7.5).
After 50 min incubation at 3OOC, an aliquot of the reaction mix-
» Sure wvas mixed with 5 ul of rabbit anti-mouse k-~chain serum.
AZter 15 min incubation at 37OC, 50 ul of sheep anti rabbit Y-
gloaulin serum was added and the mixture was incubated at 37 C
for 20 min, after which the mixture was allowed to stand at L C
for 12 hr. Precipitate was collected, washed with a phosphate-
Yuffered saline, and subjected to acrylamide gel electrophoresis
Sccording to the procedure described before (14). The light chain
Barker is the medium in which T7OE cells have been grown overnight

fn the presence of @bc)—leucine. L = light chain, L, = dimer of

1, . . . . .

light chain. 3m cpm = in vitro products labeled with (3H)—leuc1ne,
Ccpm = light chain markers.

trace amounts of such a component was observed, confirming the
Yiev that the free polysomes contain very little, if any, light
¢hain oRNA. Since poly(U)-cellulose columns retain only mENA
vith o poly(A) sequence greater than a certain length, one might
‘fgue that FP contain light chain mRNA without such a poly(A)
f€quence. 1In order to test this possibility FP RNA was fraction-
8ted by sucrose gradient centrifugation in a zonal rotor and
fractions corresponding to 17-15S, 14-125, and 11-7S were sepa-
Tately tested for light chain mRNA activity by the procedures de-
8erived avove. Ho appreciable activity was observed in any of the

three RNA fractions.
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Figure 2: Autoradiograph of preparative acrylamide gel electro-
phoresis of MBP 15-12S RNA. L Asgo units of MBP 15-12S5 FNA dis-
solved in 150 pl of 0.01M Tris-EC1l pH 7.2 containing 0.01M ethy-
lene diamine tetraacetate was applied to a L4L.7% ecrylamide gel
cast in an E.C. apparatus (Milton Roy Co., Florida). Electro-
phoresis was carried out at 9°C at 200 volts for 21 hr. Auto-
radiography of the wet slalt gel was carried out following the pro-
cedure of Adams et al. (15). The positionrs of rabrit globin mRNA
(a generous gift—gf_ﬁr. T. Steehelin) were determined by &« paral-
lel run.

The fraction cf MBP RNA retained by =he poly(Ul-cellulose
column was further fractionated by sucrose Jdensity gredient centri-
fugation. The frections corresponding tc 19;168, 15~125, and
11-7S were separately pooled &nd assaved fcr light chein mRNA
activity in the in vitro system. Mcre then 9C% of the light
chain mRIA activi‘y wes in the 15-12S frec:tion, the rest being in
the 19-1¢S fracticr.

Tre 15-12S5 frection was further frecilicnated Ty npreparative

slab pclyvecrylacmiie gel elecircrnoresice fcllowing tnhe rrocedures

described by Feecccx arnd Tingmern (11}, Tigure 2 shows tThe autc-
radiogreph prepersi Trom the slet gel. Tecause the gel is 3 mn
thick, <he guealizy o7 the gutcreliicgrerh s rnot exrected to be as

gccd es tne convsntiicnel crnes which are ususlly mecde con dried
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Figure 2: Autoradiograph of preparative acrylamide gel electro-
phoresis of MBP 15-12S RNA. L A26O units of MBP 15-12S FNA dis-
solved in 150 pl of 0.01M Tris-EC1 pH 7.2 containing 0.01M ethy-
lene diamine tetrsacetate was applied to a 4,7% acrylamide gel
cast in an E.C. apparatus (Milton Roy Co., Florida). Electro-
phoresis was carried out at 9°C at 200 volts for 21 hr. Auto-
radiography of the wet slat gel was cerried out following the pro-
cedure of Adams et El‘ (15). The positiorns of rabtit globin mRNA
(a generous gift of Dr. T. Steehelin) were determined by ¢ paral-
lel run.

The fraction 2f MRP RNA retained by =hre poly(U)-cellulose
column wes further fractionated by sucrcse density gredient centri-
fugation. The frections corresponding *oc L9416S, 15-125, and
11-7S were separately pooled e&né assayed fcr light chein mRNA
activity in the iz vitro system. Mcre thexn 90% of the light
chain mRUA activity was in the 25-128 frection, the rest belng in
the 19-1€S fracticn.

Tre 15-125 fracticn was further fTracticnated Yy nreparative
¢lab polyecryleariie gel elec-rcrohoresis fcllowing the procedures
described by.PeE:::k and Tirngzmer (11}, Tigure 2 shcows the aute-

radiogreph preper=: 1 is 3 mn
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Figure 3: SDS-acrylamide gel electrophoresis of products trans-
lated in vitro from band 3 RNA. Band 3 region of the gel was cut
out from the slab using the autoradiograph as a guide. The gel

was broken into small pieces in a loose fitting glass homogenlzer.
RN\ waes extracted ty washing the crushed gel 5 times with 0.5N

Ne-acetate. The procedures of in vitro translation and analysis
‘he products are as described in the legend to Fig. 1. except

that (37S)-methionine was used to label the products and (°H)-

leucine to prepare the light chain merkers. o—0 with band 3

RNA, o~-—--- e without band 3 RNA (background products).

gels. Band 1 is 185 ribtosomal RNA. Between the positions of 188

ridcsomal RN¥A and the marker globin mRNA, twoc major bands (bands
2 and 3) and two mincr bands {(tands 4% and 5) are observed. RIiiA
in these bands and in the regions between the bands {indicated in
Figure 2) was eluted and assayed for mRNA activity in the in vitro

$ystem, All RNA fractions, except that from band 1, exhibited

TOughly the same stimulatory activity per microgram of RY¥A. The
it vitro products were precipitated by anti x-chain serum and %the

5

Tecipitate was analyzed by SDS-acrylamide gel electrophoresis.
AZong the RNA fractions eluted from the five bands .(bands 1 to 5),
°%ly band 3 RNA promoted the synthesis of the light chain-related
COmponent., In Figure 3B the profiles of the SDS-acrylamide gel
°1€Ctrophoresis of the whole in vitro products translated from
®8nd 3 RNA is shown. Approximately L0% of the in vitro product
Bigrated as the component (MW = 25,000) aslightly larger than the
®erker light chain (MW = 23,50C). This component is quantita-

\r'°lY precipitated by an anti x-chain serum (Figure 3A). Roughly
208 migrated as n sharp band af the position (MW = 13,000) cor-
r’“pondinu ta glehin. fince the background produnts also contain

.
"Rl .
YSotapmpere:t in openrly the onme amount, moot of Lne 18,000 MW
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Figure L: Re-electrophoresis of RNA eluted from acrylamide gel
slab. The procedures of extraction and electrophoresis of the
RNA are as described in the legends to Fig. 3 and Fig. 2 respect-
ively.

component is thought to be translated from the endogenous globin
mRNA. The rest migrated heterogeneously between the light chain
marker and the anode end of the gel. Although these products nay
be partially due to contamineting mRNA in the band 3 RNA, they
could also have arisen by false initiation or more likely by
premature termination of translation of light chain mRNA. RNA
eluted from the regions ircrediately adjacent to vand 3 also pro-
moted the synthesis of the light chain-related cczponent but to a
lesser extent. The re-electrcphoresis of the REi's from these
regions revealed that they were contaminated by tand 3 RNA.

Figure 4 shows the results of re-electrophcresis of the RNA
eluted from some of the bernds. Band 3 RNA migre=ed, as a sharp
band, 2.5 times fester ther 1€6S ribosomal RNA ani 2.9 times slower
than rabbit globin mRNA. The same RNA sedimenteld in sucrose gra-
dient centrifugation as & s-arp band at e positicr of 13.58S.

These results indicate thet cur light chain mENA preparaticn is of

similer purity as other eucervciic mRNA so far isclated and suc-

cessfully used in DNA-RNA =zytridizetion studies [22,13).
LZckrnowledgerzents - We trnank Miss Meonica £cn2ld for excellent

techrnicel assistance, Drs. Y. Schreier and T. S:icehelin for help

ir transleting the mRNA ani Zr. B. Askcras for “er critical resading

of tre meruscript end fer surrlying us with antisere We eare

gretefu) to Dr. . Steinterg Tor stirmuleting i:s:'sslons and his
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