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Abstract:

In a previous study, we demonstrated the
expression of transforming growth factor-a
(TGF-a) gene in the epithelium of porcine
oviductal at atime corresponding to 4-cell stage
(Chang et al., 2000). Here we report on the
pTIG-1 (porcine TGF-a induced gene-1) was
induced in the porcine four cell embryo within 3
hours of TGF-a treatment (20 ng/ml) using
MRNA differential display. By further RT-PCR
using these specific primers, we obtain the
pTIG-1 mRNA was absent in in vivo devel oped
early four cell embryos but was detected in
eight cell and 16-cell up to blastocyst stage
embryo /n vivo. However, TGF-a treatment of
in vitro cultured early four cell embryos
resulted in the appearance of pT/G-1 transcripts.
In situ hybridization analysis demonstrated that
the pTIG-1 was expressed late four cell
embryos. Sequencing the full-length pTIG-1
cDNA clone identified one open reading frames
of 3280 bp which encode 500 amino acids using
cDNA library screen. Segquence computer



analysis display that the nucleotide sequence of
the pT/G-1 gene was homologous to the mouse
Mo25 (mMo25) (Miyamoto et al.,1993). The
predicated amino acid sequence revealed that
the pT1G-1 might encode a Ca®* binding protein
like as mMo25. In this study, we further
investigated the role of TGF-a on ealy
embryogenesis using an /n vitro culture system
and mRNA  differentia display in
pre-implantation embryos. Indeed, we identified
a candidate gene, pT/G-1, the expression of
which seemed to be modulated by TGF-a.
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Fig.l
CCAAAAATCTGGTTGCCATGAAAGAAATTCTGTATGGCACAAATGAAA
AAGAGCCTCAGACAGAAGCAGTAGCTCAACTTGCTCAAGAACTCTATA
ATAGTGEECTCCTTAGCACCCTGGTAGCTGATTTACAGCTCATTGACT
TTGAGGGCCAAAAAAGACGT GCCTCAAATTTTCAACAATATTCTCAGAA
GACAAATTGGTACGAGAACTCCTACTGTTGAATACATCTGCACCCAAC
AGAATATTTTGI TCATGT TATTGAAAGGGTATGAATCTCCAGAAATAG
CTCTAAATTGTGGAATAATGT TAAGAGAATGCATCAGACATGAACCAC
TTGCAAAAATCATTTTGTGGTCGGAACAGT TTTATGATTTCTTCAGAT
ATGTCGAAATGTCAACATTTGACATAGCTTCAGATGCATTTGCCACAT
TCAAGGATTTACTTACAAGACATAAATTCCTCAGTGCAGAATTTTTGG
AACAGCATTATGATAGATTTTTCAGT GAATATGAGAAGT TACTTCATT
CAGAAAATTATGT GACAAAAAGACAGT CACTGAAGCTTCTCGGTGAAC
TACTACTAGATAGACACAACTTCACAATTATGACAAAATACATCAGTA
AACCTGAGAACCT CAAATTAATGATGAACCT GCTGCGAGACAAAAGTC
GCAACATCCAGT TTGAGGCCTTTCACGTITTTTAAGGTGT TTGTAGCCA
ATCCTAACAAGACGCAGCCCATCCTAGACATCCTCCTCAAGAACCAGG
CCAAACTCATAGAGT TCCTCAGCAAGT TTCAGAACGACAGGACGGAGG
ATGAGCAGT TTAACGACGAGAAGACCTATTTAGT TAAACAGATCAGSG
ATTTGAAGAGACCAGCT CAGCAAGAAGCTTAATCTCCAATAAACATCT
ATGTTAAATCCAAATTCAGCATTTGCTGT TAGCTATTCAGCATCAGEC
ACTCTTATTGATTCATGAGGAACATTACTGCTAATCTGCTGITAAGTG
AACGGTTTTTCATTTTACCCTTTTGITTTTCAGT CCAGGT TGGAGATC
GTAGCTGCCTGCTGCTTGCACACTAGEECACATGTGEECTTTCTCTTGA
TCTTTGIGTCATTTCAGAATTCAAAGACTGTGCTACGGEGAGT TCTGAA
CATGCCTGGGT TCATGAAGGCAAATGTATCGATGAGAGT GTGGTTTAG
GAAAGAGGGCACTGATATCAGATTAGACCTATGTGI TTGCACCCATCT
TTGTTGGCGATCTGAGT GCAGT GT GGCAAGT GCACACCTGECATCCCT
GCGTCAGATCGCGCACCT TCAGGT CGCGCACCT TCGCTGAAGGAAGAT
GACGCAGAGCTTTATCTGAAAT CAGAGGGGAGCTATCCAAAATCCGAG
TTTGEEEECAGCTAAAGT TGACATGCGAATAAATTGATACTGAAACTT
AGCAACTTCTTAAAAGT GTAAAGAAGCCTCATAAGATCATAAGGAAAA
TGTATATATGCTTTTCACAGCTTTCTAGAATTTTTTGACATTTGATTT
TCTTGAGACTTGTAAACCTGGATATGTTGAAGGEGTATTTGI TAATTTT
ACTTTTCAAAGATACTTTAAAACAGT AGAGCTAGCAATGACACCTTGC
ATTTCATTTCAACACTGCTTCAAGGTTTCTTTTGTATATAATTCTTAG
AATGCTCATTTCTTTTAAATGGT TTAATTTGTACAGCAGAGGAATGT T
ATTGTAGTAGTATGTAACTATTACCTAATACTGAGT TTTTGCAAAAAA
CAATGAATGCTCATATGTAATTGAAATACTTCAGATCACATGAAAATG
CTGATTTAACATTTAAGTATCACAGCATTAAAAGAAAAAGAAAGTAAA
CCAGTCCTTTGTATTCAGT TACCTAATGGGGTGCCATCAATAAGCTGC
GATACAGCCCTGGAGCTCAGT CAGCCACACCTTCCTGCATCCTATTGG
CCTTATTCATTTTAAATGAGT TAATGAATCTGCCAGATCTGTGAATGA
TAGAGATTATGCTAAATTAATGCTGATTCTTTGTGTGTGTGEGAAATC
TCTGTAGAGCACCTTTTCTTTCTTAGACTAAGTAACCCAGTACAATAG
TTGTGAACTGAATAATTAAAACTTTGCECTTCTCTTAGGAAAAGACGAC
TTCCTAGICATAGGTGTCCTATGGGGAAATTTATTTTTTTTAATGTCC
TGTTCCTTAATGCTGCAAATTATCAGTATTTATAAAGTAACTGATTTT
GCACCACTTTTTTGITACTGT GACCACGGCAGAACAATGTCTTCTAGA
CTATATCTATGTAAAGT TATTAGAATGGTATCTGT TCATTTTAGTGAT
ATGAAGATCACAACTAACAACTGACAAATCAGAGT TTGCCAGT TCAAA
TTCAGCATGGECTGCAGCTGATTAAGAAATTGATATGATTATTCTTTGC
TAGCCTCTCTTACTAATGGAAT TATATACTGGCCAGTAAAAT GGGECCT
CCCAATTGCTGI TTCAGCAGGT TTTAAACCTTCAGGAACACCAGITAG
GAAAATAGCTCCAGAAAATATAGATATATTTTATTTTTATTAAAATGG
CAGTCTACATCATAATTGGCATTTCTCAAGACTGTCTTTACCAGAATC
TGTGTGAAATAAGCCAATCTAGT CTCCT TGAAAAAAAAATCTCTTGGA
TGTTTAGGAAGGAAGACT TEGECCGTGATGTGGTGTCCTGECTTTGT GG
TGTAGTGCTGTGT GTATGGAGT TAGT GTAAAAACATGGATTACACCAA
GTGGAAGAAACGTCTTCTTGCCAAGCTCATTCTTAGAACTTACACATC
TAGAACAGCTTCCACT TTGECAGTGAGGT CGTAGCCTTTTAGGTGGAA
GAAGT GAGGGT GCAGCGT GTCAGACACAACATTCATGITACTCTTACA
TTGGAATCTGAAGGT AGT TCAGACT TCAAGCT TAACGAGGT CATAAGG
AAAATGTATATATCCTTTTCACAGCTTTCTAGAATTTTTTGGACATTT

GGITTTTCTTGAGACTCGTAAACCTGGAATATGT TGAAGGGTATTTGT
TCATCTTACTTTTTGAAGGTATTTTAAAACAGTAGAGCTAGCAACGAC
ACCTCGCATTTCATTTCAACGATGCTTACAGGTTTCTTTTGTATATAA
TTCTTAGAATGCTCATTTCTTTTAAATGATTTAATTTGTACAGCAGAG
GAATGTTATTGTATTAGTATGTAACTATTACCTAATAAAGAGITTTTG
CAAAAAAAAAAAAAAA- - 3280 bp

Fig. 1. The pTIG-1 sequence of the full-length cDNA was
obtained by cDNA library screening. Nucleotide sequence of
the mouse mZFG-IL cDNA contain one cytoplasm
polyadenylation signal (gray region) AATAAA, as well as a
poly-A tail.

Fig.2
pTG - 1: aggt cat aaggaaaat gt atat atgct ttt-cacagctttctagaattttttgacatttg 69
FECERTEETE PEE TEEREEE R e e FE e e e e e e teererrr
mb25 : aggt cat aag- aaagt gtatatatgetttttcacagetttctagaactttgtgacatttg 1772
pTG -1:atttttcttgagact cgtaaacctggaat atgttgaagggtatttgttcatcttactttt 129
FECEE PEREE TEE TEEREEE e e FEreer e eer b teeernr
mb25 :atttt-cttgaaacttgtaaacctgga-taggttgaagggtgttt--taattttactttt 1828
pTG - 1: tgaaggt at t t t aaaacagt agagct agcaacgacacct cgcatttcatttcaacgat gc 189
FECEEE PRRERREEE e e b et PR eer 1
mb25 : - gaaggt gttttaaaacagt agagcat gcagcaacaccttatgtttcatttcaacactgc 1887
pTA -1:ttacaggtttcttttgtatataattcttagaatgctcatttcttttaaatgatttaattt 249
FECEREEEEEEE TR P e e e e e e e reeerne
mb25 :ttacaggtttcttttgtatataattcttagaatgctcatttcttttaaatcgtttaattt 1947
pTG - 1: gt acagcagaggaat gt t at t gt at t agt at gt aact at t acct 293
FECEREERTEEE R e PR e e
mb25 : gt acagcagaggaat gt t at t gt agt agt at gt aactattacct 1991

Fig. 2. Sequence homology analysis of the cloned pTIG-1
sequence and the mouse Mo25 (MM o025) gene. The homology
search using BLASTN and BLASTX programs in the nucleic
acid and protein database. The BLASTN program was used to
search GenBank and EMBL databases and a partial sequence
mMo25 to share 89% identify with the 3-ubtranslational region
of pTIG-1in 284 bp that contain calcium binding sequence.

Fig. 3
HGCSGKARHFZZKSRKGYRRSFQKSGCHERNSVWHKZKRASDR
SSSSTCSRTLZZWAPZHPGSZFTAHZL ZGQKRRGSNFQQYSQK
TNWYENSYCZI HLHPTEYFVHVI ERVZI SRNSSKLWANVKRIVH
QITZTTCKNHFVWGTVLZFLQ CRNVNI ZHSFRCI CHI QGFTYK
TZI AQCRI FGTALZZI FQZI ZEVTSFRKLCDKKTVTEASRZTT
TRZTQLHNYDKI HQZ TZEPQI NDEPAARQKSQHPVZGLSRFZG
VCSQEZ QDAAHPRHPPQEPGQTHRVPQQVSERQDGGZAVZRRE
DLFSZTDQGFEETSSARSLI SNKHLCZI QI QHLLLAI QHQALL
LI HEEHYCZSAVKZTVFHFTLLFFSPGARSZLLLLAHZGTCCGL
SLDLCVI SEFKDCATGVL NVAGFMKANVWWRVWFRKEGT DI RL
DL CVCTHL CWRSECSVASAHL ASL RQN AHL QVAHL RZRKMTI QS
FI ZNQRGAI ONGSLGAAKVDIVRI NZYZNLATSZKCKEASZDHK
ENVYM_FTAFZNFLTFDFLETCKPGYVEGYLLI LLFKDTLKQZ
SZQZHLAFHFNTASRFLLYI | LRMLI SFKWFNLYSRGMLLZZY
VTI TZYZVFAKNNECSYVI El LQI TZKCZFNI ZVSQHZKKKKV
NQSFVFSYLMGECHQZAAI QPWSSVSHTFLHPI GLI HFKZVNES
ARSVNDRDYAKLM_I LCVCGKSLZSTFSFLDZVTQYNSCELNN
ZNFGFSZEKTTSZSZVSYCEl YFFZCPVPZCCKLSVFI KZLI L
HHFFVTVTTAEQCLLDY! YVKLLEWYLFI LVI ZRSQLTTDKSE
FASSNSAW QLI KKLI ZLFFASLSYZWNYI LASKMGLPI AVSA
GFKPSGTPVRKI APENI DI FYFYZNGSL HHNWHFSRL SL PESV
ZNKAI ZSPZKKNL L DVZECGRL GRDVVSW.CGVVL CVWWSZCKNM
DYTKWKKRLLAKLI LRTYTSRTASTLAVRSZPFRWKKZGCSVS
DTTFM_LLLHWNL KVVQT SWL FL SKTMZKHLSLKCCI ZSYDHL
I YSYYQDYYTGSGFCVI KVZFYI RQLLNVI FNPZKSGDVYI CZ
QCHESI FFLLRKSEFLI Rl SGAPCNLNZNKI L EKQKKKKK

Fig. 3. The pTIG-1 sequence of the full-length peptide acids
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