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SUMMARY

The deprees of methylation of MS3 gene regions detectable with MS3 probe
were found to be nearly the same in F9 genome and TDMI genome, Nuclear
transcripts of MS3 genes were detected not only in F9 cells but also in TDM1
cells, These results suggest that the failure of detection of MS3 RNA in the
cyloplasm of differentiated cells may be mainly due to the defect of splicing the
nuclear tramscripts of MS3 genes or inability of transfer of the maturc MS3

RNA from nucleus to cytoplasm,

INTRODUCTION

MS3 RNA is the only RNA species detectable in some embryonal carcinoma
(EC) cclls with a cloned ¢cDNA probe (MS3 sequence), but M53 RNA can not
be found in the total cellular RNA and the total cellular poly (A+) RNA in
come differentiated derivatives of EC cells, MS3 sequence is moderately repeated
in mouse genome, About 1% of phage plaques in a mouse genomic library gave
positive hybridization signals to MS3 probe, Three positive genomic clones were
isolated and shown to contain EC specific sequences,Since none of these genomic
sequences could detect any other RNA species than MS3 RNA in the poly(A +)
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{raction of an KC cell line, 1¥9,it reems that the EC specific scquences in these
genomic sequences all represent MS3 RNA genes (Brilet, et of., 1982). Thus
several questions may arise! Are all or a large proportion of MS3 genes aclive
genesy Or are only few MS3 genes transcribeds Why could no MS3 sequence
specific RNA be found in both total cellular RNA and total cellular poly (A +)
in differentiated cell lines?

One approach to these questions is to examine the degrees of methylation of
MS3 gene regions in TDM1 genome and in F9 genome, As pointed out by
Naveh-Many, et af. (1981), undermethylation is a general phenomenon in all
actively tranceribed genes, Another approach is to search for nuclear transcripts
of MS3 genes in TDM1 cells and Fg cells, Since Hamer, ef af. {1979) have
suggested that nuclear precursor RNAs are rapidly degraded, the failure of dete-
ction of MS3 RNA in the cytoplasm of differentiated eclls may not imply that
MS3 genes are unable to be transeribed in differentiated cells,

Following these approaches, we have achieved some progress, The prelim-

inary results arc deseribed in this paper,

MATERIALS AND METHODS

Cell, F9 is an cmbryonal carcinoma line cultured as described by Bernstine, of
al.(1973); TDM1 is a trophoblastoma line cultured according te Nicolas,
et al.(1976) .

Preparation of high molecular weight DN As, High molecular weight DNAs
were extracted from TDM1 and F9 cells accqrding to Blin, et af. (1979) .
Enzymalic digestions were made according to varicus companies’ instru-
ctions,

Extraction of nuclear RN As, Nuclear RNA was prepared from TDMI and
Fo cells by the technique of Lai, et af.{1978).

2P_fghelling of MS3 plasmid DN 4, M53 plasmid DNA was lahelled by the
nick tranclation reaction ( Rigbhy, et al., 1977) to a specilic activity of
7.6—10 107 cpm/pg.

Fel elecirophoresis, fransfer to uitrocellulose sheets and hybridization,
DNA was subjected to electrophoresis on 1.2% agarose gel in 20 mM
sodium acetate, 40mAf Tris-HCl, pH 8.4, 2mM EDTA, DNA fragments
were blotied onto nitrocellulose sheets according to Southern (1975). Rest-
riction fragments from A DNA were used as size markers,

Nuclear RNAs were denatured, electrophoresed on 1.5% formaldehyde agarose

gel and  transferred onto nitrocellulose  filters as described by Rave, ¢f
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of.(1979). Hybridization of the biots with 3:P-labelled MS3 plasmid DNA was
conducted according to Thomas{1980).

RESULTS AND DISCUSSION

In order to gain some insights into the mechanisms underlying the speeific
cxpression of MS3 genes in undifferentiated EC cells, we have tried to examinc
first at which level its specific expression is regulated, We have shown previ-
ously that no MS3 sequence specific RNA species can be found in beth total
cellular RNA and total cellular poly (A +) RNA in the differentiated cell lines
cxamined so far (Brilet, et of., 1982). The simplest interpretation of these
results is that differentiated cells are unable to transcribe MS3 genes, I this
were the case, there would exist a significant difference in the degrees of meth-
ylation of MS3 gene regions between TDM1 genome and 9 genome, because
Naveh-Many, et af.(1981) bave suggested that undermethylation is a general
phenomenon in all actively transcribed genes, Therefore, high molecular weight
DNAs were extracted from TDMI and Fg cells (Blin, et al., 1976) . They werc
digested with EcoR 1 plus the methylation-specific restriction enzyme, Hpa I,
or the enzyme Msp 1, an isoschizomar of Hpa II. After 1.2% agarose gel
electrophoresis, the digests were transferred onto nitrocellulose and hybridized to
2P_Jabelled MS3 probe, The size distribulion of each DNA population was
determined by scanning the avtoradiographic [ilm, The number-average molccu—
lar weight of each population was determined by analysis of the size distribution
scans by reference to molecular weight markers, As shown in Fig, 1 and Table
1, no significant difference is found between the average molecular weight of
the Hpa II digests detectable with MS53 probe of F§ DNA and that of TDMI
DNA.This result suggests that a large proportion of MS3 genes may be actively
transeribed and they may be transcribed equally well in TDMI cells and in Fg
cells, though it may be open to some other explanations,

In order to distinguish the possibility of MS3 genes belng transeribed also
in TDM1 cells, nuclear RNAs were examined, For the preparation of the nuclear
RNA from F9 and TDM1 cells, the technique of Lai et of.{(1578) was emplo-
ved, The purity of these nuclear RNAs was checked by their digestion with
RNase A and DNase 1 and the subsequent electrophoresis on formaldehyde
agarose gel, No DNA contamination was detectable in these nuclear RNA pre-
parations, The nuclear RNAs were denatured and subjected to formaldehyde
agarose gel electrophorcsis as described (Rave, et af., 1979) . After being blotted
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onto nitrocellulose, lhey were hybridized to 32 P-labelled MS3 probe, As thown
in Fig, 2, nuclear transeripts of MS3 genes were observed not only in F9 cells
but also in TDMi cells, The smear displayed on lanes A and B in Fig.2 may
represent the degradation of MS3 nuclear transeripts,as Hamer and Leder(1979)
have suggested that unspliced precursor RNAs are rapidly degraded, In the
nuclecar RMA prepared from the nuclei which had been added a little amount
of evtoplasmic RINA, a discrete band of M53 RNA against the background of
a smear could be scen (data not shown), This fact argues for the degraded MS3
nuclear transcripts being the unspliced precursor RNAs of MS3 RNA rather than
an artifact brought about during preparation of these nuclear RNAs, As no
diserete band of MS3 RNA is distinguishable on Fg nuclear RNA blot (Fig, 2,
lane A), the proportion of the mature MS3 RNA in the nuclear RNA may be
very low, This implies that only a small propotrtion of MS3 nuclear transcripts is
spliced into the mature RNA in the nucleus,

The two lines of evidence presented in this paper are thus in favor of the
hypothesis that the expression of MS3 gene family may be mainly regulated at
the posi-transcriptional level, the failure of detection of MS3 RNA in differen-
tiated cells may be chiefly due to splicing defect or inability of transfer of the
mature MS3 RNA from nucleus {o cytoplasm,

Table 1 Size analysis of Hpa Il and Msp 1 digests of
EcoRl digested TDMI and F§ DNAs

average molecular size, kb

restriction enzyme

Fo DNA TDM]I DNA
iiiiii - EeoR 1 14.5 14.5 -
EcoR 1 +Msp 1 1.65 1.35
EcoR 1 +Hpa Il 5.2 5.9

Legend of Table 1

DNAs were digested with the restriction enzymes, fractionated by 1.2% aga-
rose clectrophoresis, blotted onto nitrocellulose and then hybridized to %P-labe-
lled MS3 probe (Specific Activity, 10° cpm/pg) as described in Materials and
Methods, The size distribution of each DNA population was determined by

rcanning the autoradiogram, The number average molecular weight of each po-
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pulation was calculated by analysis of the size distribution scans by reference to

the moleculur weight markers of Hind 11 digested 3 phage DNA,
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Fig. \

The degrees of methylation of MS3 gene regions detectable with MS3 probe.
DNAs were digested with the restriction enzymes, fractionated by 1.2% agarose
electrophoresis, blotted onto nitrocellulose and then hybridized to P-labelled
MS3 probe (Specific Activity, 10* cpm/ug) as described in Materials and
Methods. 10 ug DNA per slot were applied on the gel. Lane A, C, and E, TDMi
DNA digested with EcoR 1. EcoR 1 +Msp 1 and EcoR 1+Hpa [ .
respectively;: Lane B, D, and F, F9 DNA digested with EcoR 1, EcoR 1 + Msp
1. and EcoR 1 +Hpa [ respectively. The arrows displayed on the right side
indicate the size markers given by EcoR 1 digesteda DNA, which represent 21.4,
7.4, 5.4, 4.7 kb respectively.

Fig.2

Detection of MS3 transcripts in nuclear RNAs of teratocarcinoma cells. Nuclear
RNAs prepared as described (Lai. er al.,1978) were fractionated on 1.5%
formaldehyde agarose gel. blotted onto nitrocellulose and hybridized

o "P-labelled MS3 Probe (Specific Activity, 7.6 10’ cpm/ug) as

described (Rave. et al..1979). 10 ug of each nuclear RNA were

applied on the gel. Lane A, F9 nuclear RNA, Lane B, TDM|

nuclear RNA.



