HABBIW B oW % W R Vol 4, Med
198348 H ZO0OLOGICAL RESEARCH Avg., 1983

CYTOPLASMIC DISTRIBUTION OF A MOUSE EMBRYONAL
CARCINOMA CELL SPECIFIC RNA, MS3 RNA

Xu Yisheng* and Philippe Bralet®
*Kunming Institute of Zoology, Academia Shiva
*Service de Gensilgue Ceflulaire de 'Institut Pasteur, Paris, France

SUMMARY

A cloned ¢DNA designated as MS3 sequence can detect an RNA species
with a size of about § kb in undifferentiated embryonal carcinoma (EC) cell
lines but not in severa! differentiated cell lines derived from EC <cells, This
paper deals with the eytoplasmic distribution of this RNA species, MS3 RNA,
No MS3 RNA is observed in the cytoplasm of TDMI (trophoblastoma) cells.
In the cytoplasm of PCC3 and F9 (EC) cells, however, MS3 RNA is found
in both polysomal fraction and postpolysomal fraction, About 20-—55% M53
RNA are included in polysome structure, This result implies that M53 RNA
is an actively translated message sequence and the protein specified by MS3

RNA will be a good marker for multipotent early embryonal cells,

INTRODUCTION

We have cloned a ¢cDNA sequence comprising about 300 nucleotides, This
¢DNA sequence can detect an RNA species with a size of about g kb in the
total cellular RNAs and the total poly (A)* RNAs of some mouse embryonal
carcinoma (EC) cell lines such as Fg9, PCC3, PSAIL but not in several
differentiated derivatives of EC cells examined so far, i. e,, TDMI (trophobla-
stoma cell), PYS—2 (parietal york sac-like cell), 3/Af1—D3 (embryomnic
fibroblast-like celly and C17—S1—T384 (myoblast-like cell), Therefore we
designate this cDNA sequence as multipotent EC cell specific sequence (MS3
sequence}, MS3 sequence is moderately repeated in mouse gemome, it can
hybridize to about 1% phage plagues in a mouse genomic library. Three
positive genomic clones were isolated and they all were shown to contain a long

stretch of sequence expressed specifically in EC cells, Thus it seems that most,
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if not all, of the positive genomic clones have the sequence specifying the specific
6 kb RNA species (MS3 RNA), Although these characteristics of MS3 sequence
are reminiscent of retroviruses, we can not find any homology between MS3
sequence and retrovirus particle A sequences (Drillet, et al., 1982).

EC cells exhibit strong analogies with cells of the inner cell mass and early
cctoderm in mauase cmbryo (Graham, 1977; Jacob, 1978; Martin, 13978). [t
would prove interesting if MS3 sequence were expressed also and only in those
embryonic cell, The prerequisitz for appréaching this possibility is to f{ind the
protein encoded by MS3 RNA. In our previous work, however, the total cell-
ulir RNA and total poly (A)* RNA were employed for the RNA blot hybrid-
ization, Thus it i; not clear whnsther M53 RNA is an mENA or rather a nuclear
RNA or some cytoplasmic RNA that is packaged in ribonucleoprotein particles
which are inactive in protein synthesis (Buckingham,et al,, 1976). [o order to
solve this problem, the [irst step is to cxamine the distribution of MS3 RNA

in cytoplasmic compartments, The preliminary rasults are reported in this paper,

MATERIALS AND METHODS

Cell, The following teratocarcinoma derived cell lines were cultured as
mentioned in the articles describing the different lines, PCC3fA/1 (Jakob, et
al,, 1973), F9 (DBarnstine, et al,, 1973) are ¢mbryonal carcinoma lines,
TDM1 (Nicolas, et al,, 1976) is a trophoblastoma cell line,

Preparation of polysomal and posipolysemal fractions, Cells were
collected at half saturation, The cytoplasmic {ractions were prepared from these
cell lines by the technique of Croce et al. (1981), The postmitochondrial
supernatants were isolated and loaded onto preparative 7 —479% sucrose density
gradients containing 50mM MgCl,, centrifuged, fractionated into postpolysomal
and polysomal fractions as described by Quellette et al, (1976). The polysomal
structure was disassociated with 10 mM EDTA also by the technique of Ouellette
et al. (1976).

Extraction of RNA; Total RNA was extracted from polysomal and
postpolysomal fractions according to Aufifray and Rougeon (1580),

1.5% formaldehyde agarose gel elecirophoresis of RN A

preparations and Northern blot; The total RNA prepared from polysomal
and postpolysomal [ractions was denatured, eclectrophoresed on 1,5% formalde-
hyde agarose gel and then blotted onto nitrocellulose filter as described by Rave
et al, (18979).

st p__Labelling of MS3 plasmid DNA, MS3 plasmid DNA was labelled
by the nick translation reaction (Rigby, et al., 1977) to a specific activity of
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7.6 107cpm jug, .
Hybridization of Northern blots with 2 P—lgbeiled M S3 plasmid DNA,
This was conducted under the conditions described by Thomas {1980).

RESULTS AND DISCUSSION

To our knowledge, MS3 sequence is the first cloned cDNA sequence specific
for EC cells, The attractive promise that MS3 sequence may well be the first
molecular marker for the undilferentiated early emhryonic cells renders it desirable
to search for the protein encoded by MS3 RNA. As a first step, it should be
provern that MS3 RNA is a real mRNA being actively translated, To examine
the cytoplasmic distribution of MS3 RNA is one of the approaches to this
problem,

The mouse teratocarcinoma system was used in this study, in which TDM1
and Fg, PCC3 (EC lines) were considered as models of differentiated and
undifferentiated early mouse embryonic cells respectively (Jacob, 1978). A post~
mitochondrial supernatant from these cell lines was loaded onto preparative 7—
47% sucrose density gradients containing 50 mM MgCl,, centrifuged and frac-
tionated into postpolysomal and polysemal fractions as described by (Ouellette et
al, (1976)., The total RNA prepared from each Iraction was denatured,
electrophoresed on 1,5% formaldehyde agarose gel and then blotted onto nitro-
cellulose {ilter as deseribed by Rave et al, (1979), The RNA blots were
hybridized to **P—labeled MS3 probe as described in Materials and Methods,

Table 1 Distribution of M$3 RNA in cytoplasmic compartments

percentage in

eell line

polysome region postpolysome region
PCC3 55 45
Fg 20 80

As expected, no RNA could be detected with MS3 probe in the cytoplasmic
{raction of TDM1 cells (data not shown), In PCC3 and F9 cells, however, a
considerable amount of MS3 RNA were found in the polysomal {ractions (Fig,
1, lanes D and F), For a quantitative estimation, the autoradicgraphic films
were scanned with a photodensitometer, The calculated data are shown in Table

1, About 20—55%MS3 RNA present in cytoplasm of EC cells are located in
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polysome region, However, it was suggested that some microsomal material and
membrane [ragments would cosediment with polysome (Buckingham, <t al,,
1976). Total RNA in the comparable fractions of 10 mM EDTA containing
gradients from Fg cells was therefore extracted, fractionated, blotted and hyb-
ridized to MS3 probe in the same way as for Mg?*containing gradients. The
autoradiogram (Fig, 1, lanes A and B) was scanned, It was observed that in
the EDT A—containing gradients, nearly all of the MS3 RNA was distributed in
the postpolysomal fraction and only less than 6% MS3 RNA remained in the
polysome region, It can thus be concluded that a great proportion of M53 RNA
detectable in polysome region is not cosediments with polysomes but is associated
with an authentic polysome structure capable of disruption with EDTA. This
result strongly suggests that MS3 RNA is an actively translated message sequence
in undifferentiated EC cells, Although our preliminary atlempts to isolate
sufficient quantities of the RNA complementary to MS3 sequence for translation
in vitro have not yet been successful, the results reported in this paper do imply
that a protein encoded by MS3 gene should exist only in undifferentiated EC
cells, This putative protein will be a good marker for multipotent early embry-
onic cells,

The moderately repetitive nature in mouse genome of MS3 sequemce and
the large size of its transcripts make it supposable that MS3 sequence might be
some retrovirus or trapsposable element, In this respect, it is especially
interesting to note that a major part of the transcripts of proretroviruses and
eucaryotic transposable elements are preferentially included in postpolysomal
fraction (Ryokov, et al,, 1980) and may not be functional messages (Flavell,
et al,, 1980). The different behavior of MS3 RNA in respect of cytoplasmic

distribution seems thus to be not in favor of this hypothesis,
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ig. 1 Presence of MS3 RNA in polysomal

fraction. Postmitochondrial super- A B C D E F
natants from PCC3, F9 cells were '
fractionated on sucrose gradients
ycontaining Mg? or EDTA to separate
polysomal and postpolysomal
ribonucleoprotein by the technique
of Ouellette et al. (1976) . The
total RNA prepared from each
fraction was denatured, electrop-
horesed on 1.5% formaldehyde
agarose gel, blotted onto nitro-
cellulose and hybridized to **P-
labelled MS3 probe (Specific
Activity, 7.6x10° cpmpug) by the
technique of Rave et al,

(1979) . 10 ug RNA from each
fraction was applied on the gel
except the polysomal fragction of
the EDT A-containing gradient of
F9 cells, of which only 2 mg RNA
were loaded on the gel. Postpoly-
somal and polysomal RNAs from
EDT A-containing gradients are
shown in lanes A and B, comparable

fractions from Mg containing
gradients are shown in lanes C

and D for F9 cells in lanes E _ TERF, %Pﬁ}ﬂ'ﬁﬁ]’?ﬁi%{bq’:‘
and F for PCC3 cells, respectively. ~ ﬁl&’#&ﬁ,&?’:%{#{ﬁ
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