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In this present study the expression of
mouse materna and zygotic genes was
compared and identified using two strategies
based on differential display and expression
sequences tags (EST) against samples from
freshly ovulated mouse oocytes and 8-cell
embryos, respectively.

For mRNA differential display studies, a
total 30 combinations of arbitrary with anchor
primers were used and results appeared that of
the 20 genes identified, 17 zygotic genes were
found to be specifically expressed in embryos
only if they had reached to 2- ~ 4-cells or even



at much advanced stages. Whereas, expression
of the other three genes were characterized as
the materna ones found only in those ovulated
oocytes before ferilization. One of the mOSG
(mouse oocyte specific gene; Gene bank
accession number: AF313913) cDNA was
detected only in mouse oocytes and showed a
high sequencing homology with the mouse
OMZa and OMZ2b, and may be a novel member
of this gene family. By further rapid
amplification 5 -end (RACE) techniques, we
obtained the full-length cDNA with 875 bp to
encode 105 amino acids. RT-PCR and Northern
blotting analyses demonstrated that the mOSG
MRNA was expressed merely in the mouse
ovary. Further localization of transcripts using
in situ hybridization confirmed that expression
of mOSG occurred only in matured oocytes in
antrum follicles. On the other hand, using the
mouse EST-based primer-sets for RT-PCR, the
mZFG-1 (Zinc finger protein-1) gene was
identified and this gene was further confirmed
being expressed specificaly in  mouse
pre-implantation embryos (between 1-cell and
blastocyst stages). Based on the fact that
increase in amount of MZFG-1 gene transcripts
aong the stages of embryos from 1-cell to
8-cells and subsequently followed by decrease
in its transcription activity suggested mZFG-1
gene may play an important role related to early
development and/or early differentiation events.

Key words. mouse embryo, maternal gene,
zygotic gene, gene expression.
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Fig.1. Differential display of mouse maternal and zygotic
RNA with primers 3'-T1IMC and 5-APs. Duplicate PCR
reactions were prepared from each reverse transcription
reaction and were run in adjacent acrylamide gel (6%) lanes.
Arrowheads indicate examples of conserved cDNA bands
selected due to stage-specific expression. Use a razor blade to
cut the bands and elute the fragments from the dried gel, add
100 ul ddHO, and heat at 90 °C for 10 min. Spin for 5 min to
pellet, and remove the supernatant to fresh tube. Precipitate

and 5 ul eluted fragment for reeamplification in 50 ul reaction
tube.
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Table 1. Isolation and identification of genes differentially
expressed in mouse during early embryogenesis.

Cloneno. Size(nt) Poly (A) signal Character and nucl eotide homology
MAGL 574 AATAAA EST: BE380895, 522/522 nt (100%)
MAG2 584 AATAAA Mouse EST: AW546958, 562/562 nt (100%)

Mouse U2 small nuclear ribonucleoprotein,
ZAG1 494 AATAAA

AF230356, 362/362 nt (100%)

Mouse Suil mRNA, AF129888, 255/261 nt
ZAG2 335 AATAAA

(97%)
ZAG3 311 AATAAA No candidate matched

Human CGI-65 protein, AF151823, 201/226 nt
ZAG4 622 AATAAA

(88%)

Mouse trand ocase Tim23 mRNA, AB021122,
ZAG5 587 AATAAA

570/574 nt (99%)
ZAG6 308 AATAAA No candidate matched

Human splicing factor 3b, subunit 1,
ZAG7 486 AATAAA

NM_012433, 153/163 nt (93%)
ZAG8 272 TTTATT Mouse EST: AV374359, 209/216 nt (96%)

Mouse DNA Polymerase Gamma, A1429670,
ZAG10 371 AATAAA

304/304 nt (100%)

Mouse NIPI-like protein NIPIL(A3) mRNA,
ZAG11 309 ATTAAA

MMUG67328, 267/297 nt (89%)

Mouse ribosomal protein L35a, MMY 16430,
ZAG12 335 AATAAA

316/316 nt (100%)

Mouse ribosomal protein L37a (Rpl37a),
ZAG13 290 AATAAA

NM_009084, 268/268 nt (100%)

Mouse ribosoma protein L3, Gl: 7305440,
ZAG14 361 AATAAA

361/361 nt (100%)
ZAG15 478 Unknown EST: 8832512, 478/478 nt (100%)

Mouse camodulin synthesis (CaM), Gl:
ZAG16 408 AATAAA

192364, 408/408 nt (100%)

Mouse Rac GTPase-activating  protein,
ZAG17 580 AATAAA

AF079974, 580/580 nt (100%)
ZAG18 378 Unknown EST: AU046182, 378/378 nt (100%)

Mouse ATP synthase subunit F, H+
ZAG19 320 AATAAA

transporting, Gl: 7949004, 320/320 nt (100%)

mOSG

OM2b

mZFG-1

pB-actin

M Oo 1C 2C 4C 8C

M Br He Lu Li

M Br He Lu Li

SP Gu Ki

SP Gu Ki

Ov Ut Te N

Ov Ut Te N

Fig. 2. Temporal expression of Mosg (MG3 or C44M1), Ozt
and mZFG-1 during pre-implantation and adult tissues. A,
RT-PCR analysis of MG3 (C44M1) RNA expression from
various mouse pre-implantation embryos and adult tissues
using specific primers. PCR products are visualized by EtBr
staining during agarose gel el ectrophoresis.

Msg
agt gt gcct t gggggt gggget t gggggt ggagagacaggaaagcagacagaaggeageattta
gaagaaggt gt agccagt ct gaagat ct t t t gcagggaagggt gATGATGTCTCAACTTCACAT
ATGTTATGGCCCTGT TTGT GAGATGCAACATCACCT TCCATCTTTCCTGGACCCCCTGGAGTTT
GTGATTGTGTACCTAGAGACCTGGGTCTACAAAGGATTGT TTGgt gagcat ggt gggaact t ag
accctttgagagt aagct ggccaaacacggt ct ggcaat t gct accaaagt cccagaat ttcct
t aat gcagcat ct ct t agaaagat agaggagccat cagct ct gt ct aggt ggaccccacacaag
tccecttttttcttcaagtcttaagattgectctegtatcttaactgttctcttcttggggatt
attgctgctgcetact gctgget aagcatccttttcccttcccagATTTGAGGCCGGAACTATTG
CTATACTTTTTGAATATGCACGT TCTTATTACATCTGATGGT GATTTAAGT GAAACAGT CCTGT
ACATTTATGGATCCAAAGGGATTAGGATCT TTGCAATGT TTGTGATTGT GTCGCTAGCTTGCAA
TCTCCGGACCAAGCGAAATCGAGYt aaacggcet t cat gt acct t ggt acaggatattttattcc
tttgt gggggt gggagggggect gaaaagtt ggcttttcctaccacttgtgttcccecctagtta
gt t gcact gcct aaggcccagggcagagagt t ct gaaaact accacccgat ct aact act ccaa
ggt gt gggt t ct ggct t ccgaggaagaccagcacgat gcaget gggaaagt t gact gt gt ggt t
gact cagat ggcgaggat ct agt ct gct t ct gct t t ccagGTGTGGCGT TGAGTGCCTAGgt ag
cgcct ct ct agaggaacggat t ct at ccaat ggat ccct ggt ccat cact t ggget caccgatt
gt gcat ttcagct gt gagcct gagggccagaagcct caaggt caaccgggaact ggt t aaaaat
gtttacctacccaggtaccct ct ccatt accacaagcagaaact ggagaggcaaagcat agcag
ccagtgtttaattaagccct ccagaaaatt ct gat acaggcccaagt ccagaat cattcct gga
aact cacct ct gcaagcat gt acct gaccagecgttttctctttagccagagect gggccagag
gcct gcaaagecct gt gt ggt ggaaccggaggt act t cat t t aagaggacgcct gt ccaggacc
cgttgttcagatgtcctttgecataatgttaaccttggaacagecttgect gt ggagaagccgg
cttgaccat gat gccaagttccagat cttttt gt gccaggacaggt ggggagggggttttacca
gtgttcttaactatactgtgatttttattattgccatgtccagettttaagtggggttttaacg

gttttataat aaat aaaagtttcaggcagaaaaaaaaaaa

nzZrFG 1

GCAAAGACCT GGAAAAGCT GCTGAGGGACAGGAAACGCCACAACT GGyt aagcagagect cage
t at gt cct ct gggaaggacggacagct gt gggggacccgggagcagaacct gt agaggat cttg
cccttaaccagt ggct ct cgaggggagagt ttt gct t cccaagagat aaacagcaat gt ctt gg
gggcttttatggatttatttcgtctttgtgaaggt cacacagaaact atttagt agccaaggga
tt gt at agat cagaaacagt gcaaact aacaggccaat gaccagt t cacagagt caaaagcaca
caaactctggggtgtttttgtttttgtttttgacagttttgagetttgatgttggtgcetgggaa
ttgaat ccaggt gtt ct ggat agcagect gt gct cttaat ctctgagctatctctetttgttgt
tgttgtttttaatctgcatgtacctcatgatgcccttggaggccagaggaggacat caggt ccc
cttggaact agagt t gcagt t at gaggcaccat gt t ggt gcaggt cagt gaacct gaacagt ga
acaaggagcagt gggt act cctaat ctttccaacttt gct gccccagact ccgtttatt gagac
agggt ct aaggt agct cagget ggt ct ccaact cact t gt aget gagt at gacct t gt ggacca
acccat gct caggaagat agat t t gcaagt agt aagcct agct gggct gct aaat cagaacaga
agt gagagt gct t gct gggaaaact at at ccaggct ct t acat ggggt ct gat cct gact ccct
ttcttcccacaTCCATAATCTACTCCCAAGGACAGGCACACCTCCTTCGGCATCCCAGCGTTGG
GAAGGCTGAAGCCGCAGAGGATAAAT GGGGACATACGGACT TCTCCCAGGAGCACCTAT CAAAT
GAGAGCGAGGAGT CTCTCAAT AGAGGCCAGBCCAGCCGEGAGCTACAGAACCT CTCTGAGACCG
AAGAGCCAT CCACCAGCCAGGAAGAGGGCAT TTTGCTGGGAGT GATTCCT GAGAGGAGACAGCC
AGACTACCT GAGACCT GAGAT GAGCCCAGGGAGT GACT CAGT TCCTGACT TGGAAGAGGCAGAG
GCATCTGIGITTGI TGGT CAGGACCCTCT TCCAGCCCTGGGT CCOGCTGGT TCTCTTGGAGTAA
AGGGT GCCGT GCAGCCCCAAGAAGACACT GT TGT GGATGCTGTACCATCGT TCACCCATATTCT
GGAAAGAGATCTAGCCT TGAACAGAGATCTTCAGAGT CTTTCTGGT TTCAACTTACCCACTTCC
CAAGGAGT GGCGT CCTATAT GGGCAATACAGAAGAT GBGCTAGAGGCT GCTAATCCCGAGCCTG
CTAACCCACAGCCT GAGAAGCAAGT TGACAGT CTTGCTGGECCAGGCTCGGT TTCAGTGTACTGA
ATGCAAGAAGAGCT TTCTTTACAAGT CCCGGT TTGACCT CCACCAGAGGT CACACACAGGAGAG
AGACCCTTCAAGT GCATCT TGTGCAACAAGGCCT TTGI TCAGT CCTCCGACCT GAGAGT CCACC
AGCGT GTCCACACAGGGGAGAAGCCT TACATGT GTGAAGT CTGT GBGATGGAGT TTGCCCATGG
GT CCACCCT GCAGGGCCACAGT CGAGT CCACACGAAGGAGAAGCCT TTTGTGTGTAAGGATTGT
GGGCAACGCT TCTGCCACAAGGGCAACCT CAATGT CCAT TTCCGCATCCATTGCAACTTGAGAC



CCTATGT CTGTAAGAAGT GTAACAAGACT TTCCGACAGCAGGGGACT TGGAAGCGACACATGAA
AACCCACCT GAGAAAGAGAAAGGT GT CTGAGTAATTCTGGATCCAGT TTTTTCCCCTAGAAAGA
CTGAGATTGAAGT CTTTTCTCAGAGAAAT GGAGGT TGEGT TGCCCCTATTCTGAGAGT CTCATC
CCTTCATGGTCATTGTATAGAGTATTCATTGGTGGTCTGT TTCACTATGCCCCCTGGGITTTTA
TTTTTGAAATAGGGT TAGAACATGTATACTAAAAGT TAAATGT TTTAAATTAAATTTTCATTTA
AGTTAAAAAAAAAAAAAAAAAA

Fig. 3. lllustration of the structure of the Mosg (MG3 or C44M1)
and mZFG-1 genes.

Antisense probe

Fig. 4. Spatial expression pattern of Mosg gene during mouse
oogenesis. /n situ hybridization of mouse adult ovary with
35S-labeled Mosg riboprobes. Antisense probe, Mosg is
strongly expressed in the oocytes of mature oocytes in antrum
follicles. Sections probed with either of the sense transcripts
gave no detectable signals.
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