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Studies on canine hepatic stem cell
“Molecular cloning of the canine c-Met/HGF receptor and its expression in canine tissues”
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Abstract. The c-Met proto-oncogene is the receptor for hepatocyte growth factor (HGF), which is a member
of the tyrosine kinase family. Activation of the HGF/c-Met signal pathway leads to cell proliferation, motility,
and morphogenesis. In human and mouse, c-Met is detected in various epithelial and endothelial cells and
numerous studies have indicated it to be an important component of cellular function.

In this study, the complete sequence of complementary DNA (cDNA) of canine c-Met was cloned, and its
distribution was determined in tissues. The canine c-Met cDNA clone had an open reading frame of 4419 bp
which encoded a putative polypeptide of 1383 amino acids. Furthermore, it was indicated that c-Met was
expressed in a variety of canine tissues including peripheral blood mononuclear cells (PBMC), bone marrow,
liver, kidney, lung, stomach, uterus, testis, thymus, lymph node, small intestine, colon, adrenal grand, thyroid
gland, heart, muscle, skin, pancreas, ovary, prostate, spleen, fat, cerebrum and cerebellum. The c-Met m-RNA
was overexpressed in the bone marrow cells from acute myelocytic leukemia (1/1), chronic myelocytic
leukemia (2/2) and myelodysplastic syndrome (1/3), however, the expression of m-RNA in the bone marrow of
chronic lymphocytic leukemia and plasmacytoma was normal bone marrow level.

including proliferation, motility and morphogenesis. The
INTRODUCTION 5P Y e
c-Met proto oncogene has been identified as the receptor

Hepatocyte growth factor (HGF) affects a variety of for HGF D and is a member of the cell surface receptor
physiological functions. In human, the function of HGF is tyrosine kinase family. C-Met is a heterodimeric protein

diverse and affects a number of cellular functions composed of an extracellular a-chain and a -chain which
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spans the plasma membrane and includes an extracellular,
a transmembrane and a cytoplasmic domain 2. In a variety
of species, including human, murine, avian and amphibian
species, the cDNA has been cloned. The latter has allowed
study of the patterns of expression in various tissues. The
expression profiles of c-Met mRNA in the various tissues
and during various physiological states suggests that HGF
has a multiplicity of functions 3. However, the cloning
and tissue distribution of canine c-Met has not been
reported. Thus, it is not clear if the mRNA expression
profiles in the canine are in accord with other species.. In
this report, we describe the cloning of the canine c-Met

and its tissue distribution in normal or tumor condition.
MATERIALS AND METHODS

Total RNA was extracted using RNA isolation reagent
(Sepagene RV-R, Sanko Jyunyaku, Japan). Total RNA

(1 ug) of liver was denatured for 10 min with oligo dT-
primers and reverse-transcribed with 200 units of
SuperScript III (Invitrogen) in a final reaction volume of
20 ul. Based on the sequences of human, rat and mouse’
cDNA , primers were designed. Primer sequences are
indicated in Table 1. Partial canine c-Met clones were
obtained by PCR amplification between primers F2 (sense
primer) and R2 (antisense primer), and between F8 (sense
primer) to R8 (antisense primer). Primers (R2, R1 and F8)
were used to clone the 5’ and 3’ end of mRNA by RACE.
The 5’ region was cloned using R2 and R1, whereas the 3’
region was cloned using F8. After sequencing of RACE
products, new primers (F12 and R 3) were designed and
used in PCR. The amplification profile consisted of 2 min
of denaturation at 94°C for the first cycle and 30 sec per
cycle thereafter, 30 sec annealing at 55°C to 60°C, and 1

min extension at 72°C for the first 34 cycles and 10 min

Table 1 Sense and antisense primers for amplification of canine c-Met cDNA
Primer Primer sequences Purpose

F1 ctggtatggttctttcagtt *

R1 tcagcagtatgattgtggggaa Nested primer for 5RACE
F2 ggagcaatggggagtgtaaaga *

R2 tgtgaaaagtctgagcatctag For amplifying 5’cDNA end
F3 tgtccacgectttgaaagea *

R3 ggacgtcccaagattagcaa *

F4 cagttcaaccaagtcctctt *

R4 gctctcacttaaggtcaagg *

F5 tggctgggacttcggattca *

RS tcagttgcagtggcettgaget *

Fé6 gtggcaccttgetcacttta *

R6 tgttgcagtgaaggagtcgt *

F7 ggatggtaatagatgtccat *

R7 agtagctcggtagtctacag *

F8 gagctaaatatagagtggaage For amplifying 3°’cDNA end
R8 aatgccctcttectatgactte *

F9 cacattgacctcagtgcetct *

R9 catgtctctggcaagaccaa *

F10 ctggtggtcctaccatacat *
R10 agagaagggtatggagcaac *

F11 aaaatgctggcaccctagag *
R11 tgtgcggttgetgttggtca *

F12 cggaattcgaagettctggtatggttetitcagtt

R12 cggaattcgaagcetttgtgeggttgetgtiggtca

For amplifying complete length of cDNA
For amplifying complete length of cDNA

* indicates that the primer was used for amplifying particular sequences of canine c-Met
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extension on the final cycle. The amplified PCR products
were electrophoresed on 2% agarose gel, excised, purified
and ligated into the pCR2.1-TOPO plasmid vector
(InVitrogen Life Technology, U.S.A.). DNA sequencing
was performed on plasmids using dye-terminator
chemistry and the Applied Biosystem Model 310
sequencer by the dideoxy-mediated chain-termination
method'?. Nucleotide sequence analysis was performed
with Edit View ABI automated DNA sequence viewer
(Perkin Elmer, U.S.A.). We next examined the expression
of c-Met in normal canine tissues by RT-PCR. Total
RNAs were extracted from peripheral blood mononuclear
cells (PBMC), bone marrow, liver, kidney, lung, stomach,
uterus, testis, thymus, lymph node, small intestine, colon,
adrenal grand, thyroid gland, heart, muscle, skin,
pancreas, ovary, prostate, spleen, fat, cerebrum and
cerebellum. The c-Met mRNA was detected by RT-PCR
using primers F2 and R2 as described above. As the
internal control, canine B-actin mRNA was also amplified
by RT-PCR from the same tissues. Bone marrow cells
from dogs of one acute myelocytic leukemia (AML), two
chronic myelocytic leukemia (CML) and three
myelodysplastic syndrome (MDS), three chronic
lymphocytic leukemia (CLL), a plasmacytoma (PCT) and
a clinically healthy dog were examined expression of c-
met mRNA by real- time PCR. Total RNA was extracted
using RNA isolation reagent (Sepagene RV-R, Sanko
Junyaku, Japan). First-strand cDNA was made from 1 ug
total RNA with specific primer using reverse transcriptase
(AMYV RT-PCR kit, Takara, Japan) Real time PCR was
performed using the ABI Prism 7700 Sequence Detection
System (Applied Biosystems, Forster City, CA, U.S.A.).
Based on the TagMan probe and prime pairs of canine c-
Met and canine beta-actin were designed by Primer
Express version 1.5 (Applied Biosystems, Forster City,
CA, U.S.A)). The c-Met Tagman probe was
5’CAGATTGTTCCCCATGTCAGGACTGCAG3’. The
canine c-Met forward primer sequence was
5’GGCCCGTGCTGGAACAC3’ ,and its reverse primer
sequence was S’CACCACCTGATAAATTGGCTTTG3’.
Canine

beta-actin probe was

5’ATCCTGACCCTGAAGTACCCCATTGAGC3’.
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beta-actin forward
5’GATGAGGCCCAGAGCAAGAG?’ and reverse primer

was 5S’TCGTCCCAGTTGGTGACGAT3’. The PCR

Canine primer  was

reaction mixture was consisted of distilled water, Tagman
probes and primers of c-Met or canine beta-actin, and
Tagman Universal Master Mix (Applied Biosystems,
Forster City, CA, U.S.A.), and ¢cDNA from each bone
marrow sample. The amplification profile was consisted
of 2minutes at 50 “C for uracil-N-glycosylase incubation,
10 minutes at 95 ‘C for activation of AmpliTaq gold DNA
polymerase, and 40 cycles of 95 “C for 15 seconds and
60 C for one minutes. The amplification plots of c-Met
and canine beta-actin in each sample was analyzed on the
point of threshold cycle number and amplification curve
to obtain stable quantitative results for the experiments

afterwards.
RESULTS AND DISCUSSION

The sequence obtained (Fig. 1) spanned 4419bp and
contained an open reading flame encoding a protein of
1383 amino acids composed of a putative signal peptide of
24 residues and a mature protein of 1358 amino acids. The
5’-untranslated region comprised 59 nucleotides and the
3’-untranslated region was 163 nucleotides which started
at the first in-frame stop codon at position 4147. The
presence of the sequence within the 5’-UTR (ACCATGA)
suggests the translation starting codon as revealed by
similarity to the consensus sequence suggested by
Kozak!'D. Canine c-Met cDNA shows high identify with
human (89%), mouse (85%), rat (87%), chicken (68%),
and Xenopus (80%) cDNAs. Comparison of the deduced
amino acid sequence of canine c-Met with other known c-
Mets revealed that there are several conserved domains.
Canine c-Met is 89, 89, 88, 73 and 63% homologous to
human, mouse, rat, chicken and xenopus, respectively.

The intramolecular hydrophobic region at position 929-
953, is likely to be the transmembrane spanning domain.
The tyrosine kinase domain, which is predicted by
intracellular regions at amino acid 1079-1338, showed
substantial identity among human (93%), mouse (89%),
rat (88%), and xenopus (91%). Futhermore, the clone had

the expected similarity to highly conserved features of the
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1201 AGGACACTTTTGAGAAATTCATCGGGCTGTGARGCGCGCARTGATGARTATCGARCGEAGTTCACTACAGCT TTGCAGCG

3401
1134 gisp nvall GLeuGlvilaC " rGluGlyvSerProLeuvalyallen LvsHisGl

e 12,
- F1

8¢ UTR-TCTAATGACAACTAAACTGCTCTCTCTTTGAACATGTTTT GATATGCTTCTCACC 2

—_—
1 ATGAAGGCTCCTGCTGTGCTTGCACCTGGCATCCTTGTGCTTCTGTTTACCTTGGT ABDAGAGGCACTAGTRARGTCTG

1 MetLysAlaProAlaValleuAlaProGlyIleLeuValleuleuPheThrLeuyalGlnLysSerTyrGlyGluCysLysGluAlaLeuVallysSerG

101 BGATGAATGTGAACATGAAGTATCAGCTTCCCAACTTCACTGCCGAAACACCCATCCAGARTGT TGTTTTACACAAGCATCATATT TACCTTGGTGCAGT

34 luMetAsnValAsnMetLysTyrGlnLeuProAsnPheThrAlaGluThrProlleGlnAsnvalvalleuHisLysHisHisIleTyrLeuGlyAlava

201 TAACTATATTTACGTTTTAAATGACAAAGACCTTCAGAAGGTTGCTGAGTACARGACTGEGCCCGTECT GGAACACCCAGAT TGTTCCCCATGTCAGGAC

67 1AsnTyrIleTyrvalleuAsnAspLysAspLeuGlnlysValAlaGluTyrLysThrGlyProValleuGlulisProAspCysSerProCysGinAsp

301 TGCAFCCACAAAGCLAATTTATCAGGTGGTGTTTGGGAA”ATAACATCAACATGGCTCTGCTTGT*GACACATACTACGRTGACCAALTUAT”AGCTGTG

101 CysSerHisLysAl L GlyGlyValTrpGluAspAsnIieAsnMetAlaleuleuValhspThrTy=TyrAspAspGlnleullesSerCysG
R14__...___—
401 GCAGTGTCCACAGAGGGACCTGCCAGCGACATATCCTTCCACCCAGCRATATTGCTGACATACAGTCGGARGTGCATTGCATGTACTCCTCACAGGCAGA
134 lySerValHisArgGlyThrCysGlnArgHisIleLet IleAlaAspIleGlnSerGluvalBisCysMetTyrSerSerGlnAlaAs
501 C GCCCAGCCAGTGCCCTGACTGT GCTCTAGGAACCAAAGTCCTGATATCAGAAARGGACCGGTTCAT CAACTTCTTCGTAGGCART
167 pGluGluProSerGinCysProAspCysvalValSerAlalLeuGlyThrLysVall Tl rGlul gPhell ValGlyAsn
601 ACCATAAATT"CT\«GGACCATCCAU u. TT TTGCATTCGATAT ‘T 3 ACGC] TCAAGTTTTTGACAGACCAGT
201 ThrIleAsnSer: erl, Hi, rIleServValArgArgL Lys ‘uThrCInI\&pGly?heLysPheLsuThrAspGlnS

701 CTTACATTGATGTTCTACCGGAGTTCAGAGACTCCTACCCCAT”AAATATGTCCACGCCTTTGAAAEEBACCACTTTATTTAC'TTTTGA;AGTCCAGCG
234 erTyrileAspValleuProGluPheArgAspSexTyxProlleLysTyrValRisAlaPheGluSerAsnHisPh v:

Reororr
801 AGAAACTCTAGBTGCTLAGACTTTTCACECGAFAATAATCABGFiFTbJTClGlAGALTCTGGATTGCATTCCTACATGGAAATG”CTLTGGAGTGTATT
267 gGluThrL sThrArgllelleArgPheCysSerValAspSerGlyLeulisSexTyrMetGluMet ProLeuGluCysIle

901 CTCAC T TGTTTAATATTCTCCARGCTGCATATGTCAGTAAGCCTGGGGCCCATCTCGCTAAACAAA
301 Leurnzaluw%mrgsmmwalpngmnr1ex,punmuamaxeralsarLysPmalyAlaqisLe,mmLysslnl

1001 TAGGTGCCAACCTGAATGATGACATTCTCTAT TGTTCGCACABAGCARGCCAGATTCTG AhﬂACCARTGAAALuuAVAbL GTCTGTGCGTTCCC
334 leGlyAlaAsnLeuAsnAspAsplleLeuTyrGlyValPheAlaGlnSerLysk: 1

roMetAsnArgSerAlavalCyshlaPhePr

1101 TATCAAATATGTCAATGAATTCTTCAACAAGATCGICA ABAC; TTCAGCACTTT TATGGACCCAACCACGAACACTGCT TTART
367 oIleLysTyrValAsnGluPhePheAsnLysTleValAsnLysAsnAsnvalArgCysLeuGlnHisPheTyrGlyProasnHisGlulisCysPheAsn

TTGACTTATTCATGGGCC

401 ArgThrLeulLeuA: 1yCysGlual 1uTyrArgThrGluPheThrThrAlalenGlnArgValaspLeuPheMetGlyG
D —————_l L L e m————

1301 AGTTCAACCAAGTCCTCTTAACGTCTATATCCACCTTCAT GGAGACCTCACCATTGCTAATCTTGGGACGTCCGAGGGTCGCTTCATGCAGGTCGT

434 1 1nVaileuleuThrSerIleSerThrPheIleLysGlyAspLeuThrIledlaAsnLeuGlyThrSerGluGlyArgPheMetGlovalva

1401 GGTTTCICGATCAGGATTGTCGACCCCTCACGTGARCTTCCGCCTGEACTCCCAL GTCTCCAGAAGCAA! ACCCACTAARCCAAA,

467 1ValSerArgSerGlyL His rHisProvalSerProGluilaTleValGluHisProLeuAsnGlnAsn

1501 GGCTACACACTCGTTGTCACTGGGAAGARGATCACCAGGATCCCACTGAATGGCTTAGGCTGTGAGCAT TTTCAGTCCTGCAGTCAGTGTCTCTCCGCCT

501 GlyTyrThrLeuValValThrGlyLysLysIleThrArglleProLeuAsnGlyLeuGlyCysGluHisPheGlnSexCysSerGlnCysLeuSeralal

1601 CTCCCTTTGTGCAGTGTGGCTGGTGCCACGATAGATGTGTGCACCTGGAGGAATGTCCCACTGGAGCGTGEACTCAGGAGGTCTGTCTGCCTGCAATCTA
534 roProPheValGlnCysGlyTrpCysHisAspArgCysvalHisLeuGluGluCysProThrGlyAlaTrpThrGlnGluvalCysleuProAlalleTy
—_—
1701 TGAGGTTTTCCCAACTAGTGCACCC! AGTGCTGAC! CTTCEGATTC TAATAAATTTGAT A
567 rGluvalPheProThrSerAlaProLeuGluGlyGlyThrValleuThrValCysGlyTrpAsp 1 L euLys
R4
1801 ARAACCARAGTTTTCCTTGGAAATGAGAGCTGCACCTTGACCTTARGT ACAACARA' TGAAATGCACAGTTGGCCCTGCAGTGRACGAGE
601 LysThrLysvalPheLeuGlyAsnGluSerCysThrLeuTh luSerThr LeuLysCysThrValGlyProAlavalhsnGlul

1901 ATTTCAATATATCCATAATTATTTCAAATGGTCGAGGGACAGCACAATATAGTACATTTICETATGTCGATCCTATTATAACRAGTAT TTCTCCAAGTTA
TyrSer

634 isPheAsnlleSerIlellelleSerAsnGlyArgGlyTbrAlaGlaT! TyrValAspProlleIleThrSerIleSerProSerTy

—_— F6
2001 TGGTCCCAAGAATGGTGGCACCTTGCTCACTTTAACTGGARRATACCTCAACAGTGGGAATTCTAGACACATTTCAATGGG TGGARRAACATGTACTTTA

667 rGlyProLysRsnGlyGlyThrleuleuThrieuThrGlyLysTyrL yAsnSe. isIl rMetGlyGlyLysThrCysThrleu
| (C T ———————
2101 ARAAGTGTGTCAGAT) TCTCE: TTATACCCCAGCTCARGCCACTGCARCTGAGTTTCCTAT TARATTGAAAATTGACCTAGCCARCCGAGAGA

701 LysSerValSerAspSerIleLeuGluCysTyrThrProAlaGlnAlaThrAlaThrGluPheProllelysLeulysIleAspLeuAlaRsnArgGluM

2201 TGAACAGCTTCAGTTACC! CCCCATTGICTATGUAATTCATCCARCGRARTC \CAATAACAGCTGT'

734 etRsnSerPheSerTyrGlnGluAspProlleValTyrAlaIleHisProThrLysSerPhelleSerGlyGlySerThrileThrAlaValGlyLysAs
e 7

2301 CCTGAATTCAGTGAGTGTCCT TCCATGARAC] TTTACAGTGGCATGTCAACATCGCTCTAATTCAGAGATARTC

767 nLeuAsnSerValSerValleuArgMetVallleAspvalHisGluThrArgArgAsnPheThrValAlaCysGloHisArgSerAsnserGlullelle

R6 4o
2401 TGTTGTACGACTCCTICACTGCAACAGCTGAATCTGCAACTCCCTCTGARAACCARAGCCTTT TTCATGT TAGATGGGATCCATTCCARRTACT TTGATC
801 CysCysThrThrProSerLeuGinGlnLeuAsnLeuGlnleuProLeulysThriysAl heMetLeuAspGlyIleHisSerLysTyrPheAspL

2501 TCATTTATGTACATAAT TCTGTTTAAGCCTTT (ot T TCTCAATAGGC CTGGARAT TATTGA
834 eulleTyrValHisAsnProValPheLysProPheGluLysProvalMetIleSerIleGlyAsnGluasnValLeuGlulleLysGlyAsnAspIleAs

2601 CCCTGRAGC TAARAGTTGGAA. TGTGACAFTATFTACT{A(mFTCTAAACCLGTTTTATGCAAGGTCCCCAATGAC
867 pProGluAlaVallysGlyGluValleuLysValGlyAsnLysSerCysGluThrIleTyrSerA. LyshlaValLeuCy 1p:

— _____,F8
2701 CTGCTGAAATTGAACAACGAGCTAAATATAGAGTGGAAGCAAGCAGTTTCTTCAACCGTCCTTGGARAAGTAATAGTTCAACCAGATCAGAATTTCACAG
901 LeuLeulLysLeuAsnAsnGluLeuAsnlleGiuTrpLysGinAlaValSerSerThrValLeuGl ylysVallleValGlnPr«

2801 GATTGATTGCTGGTGTTATCTCARTATCAACAATAGTCTTATTATTACTCGGACTTTTCCTGTGGCTGAAARGGAARRAGCAART TARAGATCTGGGCAG
34

ivlenlieAlaGlyvallleserileserTorlleVallenk uTrpleuLysArgLysLysGlnlleLysAspleuGlySe

2901 TGAATTAGTTCGCTATGAT CACTCCTCATT T CCAACTACAGARATGGTTTCAAATGAA
967 rGluLeuvValArgTyrAspAlaArgValiisThrProHisLeuls) pAqueuValSezAlaArgSetValSeeroThrTbrGluHetValSerAsnGlu

3001 TCTETAGACTACCGAGETACTTTTCCAGAAGACCAGTTTCCTAATTCATCT ATGCAGACARGTACAATATCCTCTGACGGACCTETCCC
1001 SerValAspTyrArgAlaThrPheProGluAspGlnPheProAsnSerSerGlnAsnGlySerCysArgGlnValGlaTyrProLeuThrAspLleuserP
F9

—_—
3101 CCATGCTTACTAGTGGGGACTCTGATATATCCAGTCCATTATTGCARAATACTGTCCACATTGACCTCAGTGCTCTARATCCAGAGCTGGTGCAGGCAGT
1034 roMetLeuThrSerGlyAspSerAsplleSerSerProLeuLeuGlnAsnThrValHisIleAspLeuSerAlaLeuAsnProGluLeuValGlnaAlava

RE¢—mm——————
3201 CCAGCATGTAGTGATTGGGCCCAGTAGCCTGATTGTGCATT TCAATGAAGTCATAGGARGAGGACATTTTGGGTGTG CATGGGACTTTGTTGGAC

1067 1GlnHisValValIleGlyProSerSerLeuTleValli 1uVallleGlyAzgGl vHisPheGlYCYaValTyEHisGlyThy

3301 AATGALLALAAAAAAA[rLACiGTGCTG”GAAA”CCCTGAATBGHATCACTGACAlAGuAGAA TTTCCCAGTTTCTGACCG ATC quAAG
1101 LysileHisCyshl i leGlyGluvalSerGlnPheLeuThrGluGlyIleTIloMet

F10
'AGTCATCCARACGTACTCTCACTCTTGGGARTCTGCCTTCGARGTGAGGGGTCTCCACTGGTGGTCCTACCAT ACAT! CATGGAGATCTTCG

3501 AAATTTCATTAGAARTGAGACTCATAACCCRACTGTAARACATCTTATTGGCTTTGGTCTICARGTAGCCARRCGCATGARATATCTTGCARGCARARAG
1167 helleALaASRGLRTEHL hrVallvsAspLeuileGlybheGlvkaushavalalalysGlvNe iy s Tk

3601 TTTGTCCACAGAGRCTTGGCTGCAA”AAACTGTATGCTGGATGAAAAATTCRLTGTLAAbh1Au TGATTTTGGTCTTGCCAGAGACATGTATGATARRG
1201 RheValdi MetleuAspGiulysPheThaVallyaValAl NeGLVLEUAL LT

ROrooo
3701 AATACTACAGCGTACACAACAAAACAGGCGCCAAA TAFFACTGAAGTG&ATGGCTTTAGAAAGTCTGCAAACTCAGAAGTTTAC”ACCRAGTCRGATGT
1234 luTyrTvrServalHi nLysThrGiyAlal xoVallLysT: laleuGl L 3loTheGl

3801 GTGGTCCTTTGGCGTGCTCCTCTGGGAACTGATGAS 3CACCACCTTAT LTGACGTCAACACCTTTGRTATABCAGTTTAC”T"TTGCAAGGC
1267 lTrpSerPheGlyValleuLeuTrpGluLeuMetThrArgGlyAlaProProTyrProAspVaiAsnThrPheAsplleThrvallyrleuleus:

—p
3901 AGAAGGCTCCTGCAACCCGAATACTGCCCAGATCC! TrAlALbAAGTGATGCTAAAATGCTGGCRCCCTRuAGCTGAACTGCCFCCATCTTTTTF“GAAC
1301 _ArgArgleuleuGloProGlulvrCysProhapProleuTvrGiuvaiMetleulvaCysTy laGluleudraProserPhesexGiul

R10
4001 TGGTCTCCAGGATATCAGCAATATTCTCTACTTTCAT ACTATGTCCATGT GCCACTTATGTGRATGTCAAATGTCYTCETCERTACES
1334 puvalSerArglleSerAlallePheSerThrPhelleGlyGluHisTyrValHisValAsnAlaThrTyrValAsnVallysCysvalhlaProTyrP:

4101 TTCTCTCTTGTCATCAC, CATTGATGG GGACACATGA
1367 oserLeqLeuSerserclnAspAsnlleA pGLyClJGlyAsp thr**+ 1383

AACAACAGTCTACACTTTGTTCGA" TCACTGCCTGTCCATTGAAAGGGCACCAGATAT PTTTTGCTTTT AGATTGCACTATTATAGEA
TTTATA“TCFTATT1AAAATGACTAGATDCTAAGGAATTT’TCCACTGACAGACCCAGAA -3’ UTR
R1l #—m

R12
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100
34

200
67

300
100

400
134

500
167

600
200

700
234

800
267

900
300

1000
334

1100
367

1200
400

1300
434

1400
467

1500
500

1600
534

1700
567

1800
600

1900
634

2000
667

2100
700

2200
734

2300
767

2400
800

2500
834

2600
867

2700
900

2800
934

2900
967

2000
1000

3100
1034

3200
1067

3300
1100

3400
1134

3500
1167

3600
1200

3700
1234

3800
1267

3900
1300

4000
1334

4100
1367

4149

Nucleotide sequence and predicted amino acid sequence of canine c-Met cDNA(Genbank accession NO.
AB118945). Nucleotides are numbered beginning with the first methionine of the open reading frame. The
predicted signal sequence, the putative cleavage site, the transmembrane domain, and tyrosine kinase
domain were indicated by broken line, double underline, box, unbroken under line, respectively. The position
of primers used for RT-PCR of canine c-Met was labeled with arrows together with their names.
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endoproteolytic protein'? and contained the consensus
sequence (R-X-R/K-R) for the endoprotease furin at
position 305-308. The presence of the consensus sequence
indicates that canine c-Met is most likely a heterodimeric
molecule consisting of & and B chains.

The sequence cloned in this study shows highest
identity compared to human cDNA. Canine c-Met cDNA,
however, lacks the 54 bp predicted to encode 18 amino
acids in the extracellular domain compared to that of
human. This difference may be explained by alternative
splicing, because a similar isoform lacking the 54 bp had
been detected in human. Since the latter isoform is
dominantly expressed in several cell types of
humans'® 4, these results may indicate that the form
cloned in this study is the major form in canine.

In the studies for c-Met mRNA distribution on normal
tissue, the predicted 519 bp PCR product was clearly
amplified from all canine normal tissues examined in this
study (only partially showed in Fig.2). These results are in
accord with previous studies in human and mouse> ¢

The c-met mRNA was overexpressed in the bone
marrow cell of 1 to one AML, 2 to two CML and 1 to
three MDS patients. However, expression of the mRNA in
CLL and PCT was normal bone marrow level (data not
shown). In this study, c-Met m-RNA was overexpressed
in myelocytic leukemia especially in granulocyte. In
human medicine, HGF was suggested to affect proliferation
and migration of myelocytic leukemic cells '3, this
phenomenon might be related with c-Met expression.

Recently, c-Met proto-oncogene has been also suggested

519 bp —>

Fig 2. Expression of c-Met in canine tissues were determined
by RT-PCR amplification. The 519bp DNA fragment
was detected and confirmed expressions of c-Met in
these tissues. c-Met was also detected in other tissues
including PBMC, small intestine, colon, adrenal grand,
thyroid gland, heart, muscle, skin, pancreas, ovary,
prostate, spleen, fat, cerebrum, and cerebellum.
Canine (- actin was used as a control. (data not
shown.)
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to involvement in liver invasion in adult T-cell
leukemia!®. There are some reports concerning canine
HGF/c-Met kinetics in both experimental and clinical
science. Canine kidney cells and thyroid epithelial cells
revealed response to HGF'7'®, In addition, transfection
of HGF cDNA improved angiogenesis and function of
chronic ischemic myocardium in canine heart!® and
overexpression of c-Met is found in canine

osteosarcoma?®

. These results suggested that mechanism
of HGF/c-Met kinetics might be associated with
proliferation and differentiation in various tissues.
However, although c-Met mRNA expression has been
detected in the various tissues, HGF does not have a
stimulatory effect in all tissues tested. The function of the
HGF/c-Met signal transduction pathway may be limited to
specific or injured tissues?D. These specific effects may be
regulated by other factors. Thus, further analysis of the
HGF/c-Met axis and the involvement of other modifying
factors is necessary.

In conclusion, cloning of the complete canine c-Met is
invaluable for the further analysis of the physiological
effects of HGF/c-Met and its involvement in
embryogenesis, tissue regeneration and oncogenesis.
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MMXER

c-Met proto oncogene | BT Ml f3 38 J# F
(Hepatocyte growth factor: HGF) DLt 7% —Ta& 1,
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BR, PR, RERE, KW, /AR CORBIATHER X
Nize —0, SHEFHENLE (1/1), BEEHEE
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