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S U M M A R Y :  H u m a n  l eukocy te  cDNA l ibrary  was  s c r eened  to isolate  cDNA 
clones coding for hepa tocy te  growth factor  us ing  cDNA from h u m a n  liver as  a 
probe.  Nucleot ide and  deduced  amino  acid s e q u e n c e s  were  analyzed for two 
of four  c lones  obta ined.  One of them conta ined an open reading f rame coding 
for a po lypept ide  cha in  of 728 amino  acid r e s idues  like t ha t  of cDNA clone 
derived from h u m a n  liver. In ano the r  clone a s p o n t a n e o u s  delet ion of 15 b a s e  
pa i r s  was  found  wi th in  the  coding sequence .  W h e n  exp re s sed  t r ans i en t ly  
us ing  COS-1 cells bo th  clones p roduced  protein  with similar  biological activity 
agains t  ra t  hepa tocy te  in  v i tro .  ~ 1990 Acad .... P ..... iri¢. 

A p o t e n t  hepa to t roph ic  factor  ac t ing as  a trigger for liver regenera t ion  

events  af ter  par t ia l  h e p a t e c t o m y  or injury,  des igna ted  as  hepa tocy t e  growth  

factor  (HGF), was  first purified and  character ized from ra t  s e r u m  (1) and  was  

s u b s e q u e n t l y  de tec ted  (2) and purif ied (3,4) from ra t  platelets .  Purification of 

HGF from s e r u m  of h u m a n  (5,6) and  rabbi t  (7) has  been  also reported.  HGF 

h as  been  shown  to cons is t  of two polypept ide cha ins  with molecu la r  weight  of 

65-70  kD and  30-35  kD respectively,  and  exhibit  growth s t imula to ry  effect on 

m a t u r e  pa renchyma l  hepa tocy te  in p r imary  cul ture.  

Molecular  cloning of cDNA for h u m a n  and ra t  HGF has  shown  tha t  bo th  
heavy  and  light cha ins  (named cz- and  [~-chains respectively) are  encoded  in a 

single open  reading frame of highly coserved 728 amino  acid r e s idues  with a 

charac te r i s t i c  f ea tu re  conta in ing  four  kringle m o d u l e s  and  ser ine  p ro tease -  

like domain  lacking active centers  (8-10). 

1 To w h o m  co r re spondence  should  be  addressed .  

Abbreviation: HGF, hepa toeyte  growth factor. 
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In th is  repor t  we describe the isolat ion of a deleted form of cDNA clone 

for HGF from h u m a n  leukocyte  eDNA library. Al ternat ive  splicing for the  

h u m a n  HGF gene is discussed.  

MATERIALS AND M E T H O D S  

Nor thern  b lo t  a n a l y s i s :  2 ~g of h u m a n  poly(A) RNAs pu rchased  from 
Clon tech  were e l ec t rophoresed  in fo rma ldehyde  agarose  gel, b lo t ted  onto  
ny lon  m e m b r a n e  a n d  hybr id ized  with  32p- label led  B a m H I - K p n l  2+2 kb 
f ragment  of h u m a n  liver HGF eDNA as described previously (8). 

cDNA c l o n i n g  a n d  DNA s e q u e n c i n g :  D o u b l e - s t r a n d e d  eDNA was 
synthes ized  from 3 ~g of h u m a n  leukocyte poly(A) RNA us ing  eDNA synthes i s  
s y s t e m  p lus  (Amersham) pr imed from p h o s p h o r y l a t e d  ol igonucleot ide  5'- 
ACATI'CTCTGAAATCTTCAT-3' designed after the nucleot ide  sequence  of anti- 
s ense  s t r a n d  of liver HGF eDNA sequence  50-70 d o w n s t r e a m  from the  
t e rmina t ion  codon. Resul t  eDNA was ligated to EcoRI adap to r  (Pharmacia),  
i n t r o d u c e d  into d e p h o s p h o r y t a t e d  Xgtl0 and  packed  with  Giga Pack Gold 
(Stratagene).  Plaques on Escherichia coti NM514 were screened with 0.3 kb 
f ragment  of liver eDNA conta in ing 5 '-f lanking region and  coding region for the  
first 40 amino acids labelled with [~-a2p]dCTP us ing  mul t ipr ime DNA labelling 
s y s t e m  (Amersham).  DNA f r agmen t s  were subc loned  into M 1 3 m p l 8  and  
M 1 3 m p l 9  and  sequenced  by the d ideoxy cha in  t e r m i n a t i o n  me thod  {11) 
us ing  Sequenase  (US Biochemicals). 

Trans ient  express ion and in vitro a s say  o f  HGF act iv i ty:  2.2 kb BamHl- 
Kpnl  f ragment  of cDNAs from h u m a n  liver clone and leukocyte clone 
HLC2 and  HLC3 were joined to synthet ic  KpnI-Sall adaptor,  
5'- CACAGTCATAGCTGTI'AACCCGGG- 3', 
5'-TCGACCCGGGTTAACAGCTATGACTGTGGTAC-3' .  w h i c h  codes  carboxy-  
terminal  amino acids and te rminat ion  codon, t reated with T4 DNA polymerase  
and  inser ted  into express ion vector CDM8 (12) which has  been digested with 
BstXI  a n d  filled-in wi th  T4 DNA poly1~erase. The cons t ruc t ed  express ion  
p lasmid  vectors  CDM (hHGF) for liver eDNA, CDM (dLeHGF) for HLC2 and  
CDM (LeHGF) for HLC3 were t ransfec ted  with COS-I cells by DEAE-dextran 
me thod  (8) modified as follows: a m o u n t  of p lasmid DNA was decreased  to 1 
I~g, c o n c e n t r a t i o n  of DEAE-dex t ran  was  i nc reased  to 1000 ~ g / m l  and  
concent ra t ion  of chloroquine in DMEM conta ining 10% FCS was changed to 1 
mM. After incuba ted  for 7 days,  HGF activity in cul ture  media  was measu red  
by incorpora t ion  of 1251-1abelled deoxyuridine  into ra t  hepa tocy te  in p r imary  
cu l ture  (8). 

R E S U L T S  

eDNA cloning and  nucleot ide sequence de terminat ion 
To analyze the dis t r ibut ion of HGF t ranscr ip ts  and  determine the source 

for eDNA cloning,  Nor the rn  blot  h y b r i d i z a t i o n  was  car r ied  o u t  u s i n g  

commerc ia l ly  available h u m a n  poly(A) RNAs. As s h o w n  in Fig. 1, mRNA 

isolated from leukocyte  and  p lacen ta  as welt as liver RNA which  we used  in 

previous  work  (8) r ep resen ted  d is t inc t  b a n d s  of a b o u t  6 k i lobases ,  cDNA 

l ibrary was  cons t ruc ted  us ing  h u m a n  leukocyte  mRNA, which  was  positive in 

Nor thern  blot t ing experiment ,  and  screened for HGF cDNA with  32p-labelled 
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Fig. 1. Northern blot analysis of human RNA 
2 ~g per lane of human poly(A) RNAs were tested for the presence of 

HGF transcripts. Lanes 1, brain; 2, placenta; 3, leukocyte; 4, lung; 5, liver. 
The numbers on the right indicate the length of ~, DNA digested with HindlII 
used as molecular weight marker. 

h u m a n  liver HGF cDNA as descr ibed  in MATERIALS AND METHODS. Four  

posi t ive c lones  were ob ta ined  and  the  inse r t s  had  shown s imilar  res t r i c t ion  

p a t t e r n s  (data  no t  shown),  Nucleot ide s e q u e n c e  of two of them,  HLC2 and  

HLC3, were de te rmined  (Fig. 2). In HLC3 cDNA an  open read ing  f rame of 728 

amino  acids  were observed  like the l iver-derived clone, b u t  a m o n g  the cDNA 

isola tes  f rom different  sources ,  m i s m a t c h  of 39 nuc leo t ides  were found  within  

t he  cod ing  region r e su l t i ng  in r e p l a c e m e n t  of  14 amino  acid r e s i d u e s  as  

show n  in Fig. 2, The s equence  of l eukocyte  eDNA m a t c h e d  comple te ly  with 

t h a t  of HGF cDNA isolated from h u m a n  p lacen ta  (9). Nucleotide s equence  of 

the  o t h e r  c lone HLC2 agreed  comple te ly  with t h a t  of HLC3 excep t  for a 

delet ion of 15 base  pairs  (nucleotide 483-497) as shown in Fig. 2. 

Transient expression of  leukocyte HGF cDNA 
To d e m o n s t r a t e  t h a t  the newly isolated c lones  m a y  p r o d u c e  func t iona l  

prote in ,  cDNA inse r t s  of HLC2, HLC3 and the liver eDNA was in t roduced  into 

exp re s s ion  vec to r  CDM8 t h e n  t r ans fe red  into COS-1 cells by  DEAE-dex t r an  

method .  Medium of 7 days incuba t ion  was recovered and used  for HGF activity 

a s say  aga ins t  ra t  hepa tocy te  in p r imary  cul ture .  The resu l t  i l lus t ra ted in Fig. 3 

shows  t h a t  t he  l eukocy te -de r ived  eDNA clones  HLC2 and  HLC3 as well as 

cDNA f rom l iver  e x h i b i t e d  s i g n i f i c a n t  i n c o r p o r a t i o n  of 1 2 5 1 - 1 a b e l l e d  

deoxyur id ine .  This  ind ica tes  t ha t  the  dif ference in amino  acid s e q u e n c e  or 

dele t ion of 5 amino  acid res idues  does  no t  affect the act ivi ty  of gene p r o d u c t  

in vitro. 
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o • 
-52 ACTGACICCGQACAGGAT [e l  T TCQCCCAGGCAICTCCTCCQGQGGGATCCGCCAGCCCGTCCAGCAGCACC 

T A C 
1 QIGTGGGTGACCAAAC [CC TGCCAGCCC TGCTGCTGCAGCATGTCCTCCTGCA TCTCCICCTGC TCCCCATCGCCATCCCC TATGCAGAGGGQCAQAGGAAAAGAQGAQAIACQATTCAI 
l Met IrpVal IhrLysleuLeuProQ{ aLeuLeul euGinHisValLeuLeuHisLe~LeuLeuLeuPro ] I eAta IleProIyrAlaGluGlyGtnQrQLysArgQrgQsnThr IteH~s 

Hislys 
T 

121 GAR T l CQAAQAATCQGCAAAGQC TACCCIAATCAARQTAGQT CCAGCQC TGAAGQI QAAQQCCAQASRAGTGAATACTGCAGQCCQATGTGCT AATQGA I GTRCI AGGQATQQAGGACII 
41 GI uPhekyskysSerA[ akysThr Ih rkeu l  I ekys I t eAspProAlakeukys 1 t eLysTi~rkyskysVal QsnThrAl aAspGl nCysAt aAsnQrgCysThrArgAsnlysGlyLeu 

Fish 
C G G 

211 CCAIICACTTGCAQGGCTTITGITTTTGQIAAQGCAQGQQAACAQTGCCTCIGGTTCCCCTICAA [AGCAIGICAAGTGGAGTGAAAQQAGQItTTTGGCCQTGAQIITGACCTCTATGA~ 
81 ProPhe Thr CysLysAI aPheVa [ PheAspLysAl attr gLys Gt nCysLeuTr pPhePr oPheAsnger Me t $er  Ser GL yVa t LysLysGt uPfleGt yHisGt uPheAspLeuTyr GL ~ 

C 
361 AACQAQGQCIACAITQ~AAQCTGCATCQT TGGIAAAGGACGCAGCTACAAGGGAAC~GTATCTQ ICgC I AAGAGTGGCQTCAQQTGICQGCCCTGGQGT TCCA [GAI/~CCACACGAFICAC 
121 AsnLysAsplyr I i eArgAsnCys l l e  I leGt yLysGI yAr gSerTyrLysGl ylhrVaE Set | ~ eTbr L y~Ser GIyH eLysCysG£ aProTrpSerSerMet H ePr oHisG[ uH)s 

481 A~.~TT~G~C~TCGA~CTATCGGGG~AA~G~CC~C~G~A~A~CT~G~GAA~C~TCGAGGGGAAG~GGGGGA~CCTGG~GI~ICAC8AGCAA~CCAG~GG~A~G~A~TC 
t61 $ c ~ P ~ e ~ e u ~ r ~ e r ~ r T y r A r g G ~ y ~ y s A s p ~ e ~ I a ~ u 8 s ~ y r C y s A r ~ A s ~ r ~ A r g ~ y ~ G t ~ G ~ y ~ y ~ r ~ T r ~ y s P h e T h r ~ e r ~ s ~ r ~ u V a ~ r g ~ y r ~ u V a ~  

601 TGT~AC~TTCCTCAGTGTTCAG~T~G~AIGCA~GACCT~CAATGGG~G~GTT~[CGA~G~C~CA1~G~TC~TAC~GA~TCAGGC~AG~TTTGTC~CGCTGGG~TC~TC~C~CC~ 
201 Cys~pI~ePr~G~Cys~erG1uVa~G~uCysMetTh~Cy~AsnGLyG1~SerTyr~gG~yLeuMet~pH~sThrG~SerG~yLysI~eCysG~nArgTrp~sp~i s~nIhrPr~  

721 CQCCGGCAC~AA~CTTGCC~GQAAG~TA~CCCG~C~Q~GC~TTGA~G~T~ATTA[~GCCGCAATCCCh~GGCCAGCCGAGGCCATGGTGCTATACTC~GACCCTCACQCCCGC~GG 
241 ~isAr~HisLysPheLe~Pr~G~uA~TyrPr~Q$pLysG~yPheQspAspAsn~yrCys~rgAsnPr~Asp~lyG1nPr~r~Pr~TrpCysTyr~hrLe~QspPr~HisThr~rQTrp 

GA T A C 
841 GAGTACTGTGC~TT~A~C~TGCGCTG~CA~TACI~IG~A~G~C~C~G~TGTTCCTT~GGAA~C~C~G~GCATCCA~GGTCA~GGAGA~GGCT~CAGGGGC~C~GTCA~T~CCATT 
281 G~u~yrCysAta~eL~sThrCysALa~spAsn~hrMet~sn~sp~hr~s~Va~Pr~LeuG~uThrThrGluCys~eG1nGlyG~nG~yG1uG~y~yrArgG[yThrVa~AsnThrHe 

Val Met Ala 
Q 

961 IGGQATGGAATTCCAIGTCAGCGTIGGGATTCTC~GT~TCClCACG~GCATGQCA~GA~TCCTG~Q~T~CAAGTGCQAGGACCTACG~GA~A~TI~CTG~CGAA~ICCAG~TGGGlC1 
321 ~rpA~n~Ly~e~r~ysGtngrgTrpA~p$er~nTy~Hi~G~HisA~p~tThrp~A~a~he~ysCy~Ly~A~Le~A~gG~nTyrCys~rg~nPr~A~pG~y~e~ 

LyS 
T A 

1081 GAAICACCC~T~TTTTA~A~TGA~CCAAACA~CCG~GT~G~CTACT~CT~CAQA~TCCA~AC~G~G~TATGIC~CAT~GACAAGAT~GTT~T~GTGGGAA~GGCAAAAATTAT~T~ 
361 ~u~erPr~r~CysPheThrI~rAsp~r~sni~e~g~aLG[yTyrCys~erGLn~LePr~A~nCy~pMet~e~His~y~Ln~spCy~TyrAr~G~yA~n&~yiy~A~yrMet 

ASh 
G A C 

1201 GGCQA~T~TCCC~A~C~AGQTCTGG~CTAAC~IGTT[~TGTGGG~CA~GA~CATGGA~G~ACA~CGTCATQTCTTCTGGGAACCAGA~G~QGTAAGCTGAA~GAG~AT~C~GC 
~01 G~y~nLe~$er~nThrAr~erG~yLe~ThrCy~Se~Met~rp~p~y~h~nMetG~UA~eUHi~rgH~g~ePheIrpG~Pr~AspA~erLyMe~As~A~nT~rCy~ 

ASh 

1321 ~GA~ICC~GATGATG~TGCTC~TGG~CC~TG~C[~C~CGGG~AATCCACTCAT~CCTTGGG~TTAITG~CCT~T~C~CGTTGT~AAGGTG~CCAC~C~CA~TAGTCAATTT~ 
441 A r ~ A s n ~ r ~ A s p Q s p ~ s p A ~ a H ~ s G L y P r ~ r r p C y ~ y r ~ G L y ~ s n P r ~ L e u ~ l e ~ r ~ T ~ p ~ s p ~ y r ~ y s ~ r ~ e S e r A r ~ C y s G ~ G ~ y A s p ~ h r T h r ~ r ~ h r ~ e V a ~ A s n ~ e u  

T C C [G A 
1441 GACC~ICCCGTA~TAICTTGTGCC~A~C~C~TTGCGAGITGIA~TGGG~TTCC~CAC~ACA~ACA~AG~TGGA~GG~TAGTT~GAG~ACAG~AAT~CAIAICIGCGG~ 

481 A s p H i s P r ~ V a t I ~ e ~ e r C y s ~ a L y s T h r L y s G t n L e u A r g V a ~ V a ~ A s ~ G ~ y ~ t e P r ~ T h r ~ r ~ h r A s n I l e G t y T r p M e t V a t ~ e r L e ~ A r ~ y r A r g ~ s n L y s ~ s ~ t e C y ~ G t ~  
Vat I re  

T A G G 
1561 GGATC~GATAA~GGAG~GI~GGG~CTTAC~G~CG~CAGTGTTTCCCTTC~CGQGACTTGAAAGA~TATGA~GCTTGGCITGGA~TTCQ~GATG~CCACGGA~GAGGAGATGAGAA~ 
521 G1ySerLeuI~eLysG~u~er~a~Leu~hrA~ArQG~n~ysPhe~r~Ser~rgAspLe~LysAsp~yrGiuA~aIrpLeuG~y~leHisAs~a~HisG[yAr~G~y~spGluLys 

G[U 
C A A A  

1681 ~GC~C~GGTTCTCQQTGTTTCCC~GC~GGT~A~GG~CC~G~QGG~TCAG~TGGTT~A~GA~GC1TGC~GGCCTGCTG~CCTGGQTGA~T~TGT1~G~CGA~G~TT~CC1 
561 CysLysG1n~a~Leu~snVa~SerGLnLeuVat~rG~yPr~G~uG~y~er~spLeuVa~LeuMetLysteuA~a~rgPr~A~aVa~Leu~sp~spP~eVa~Ser[hr~e~spLeuPr~ 

Qrg AS~ 
T 

1801 QA~TATGGQTGCQCAQTTCCTGAQQQGQCCAGH~CQGTGTTTQTGGCTGGGGC~ACACTGGATTG~[~QACTQTGQTGGCC~QTTQCGAG~GGCACQT~CTQIQ~Q~TGGGAAA~GQ~ 
601 Asn~yrG~yCysThrHePr~GluLysThrSerCyqSerVa~yrG~yTrpG1y~yr~hrGlyLeuI~eAsnTyrQspG~yLeuLeuAr~a~Q~aH1sLeu[yr~e~etG~yAsnG~u 

c G 
1921 A~QTGCAGCCAGCATCATCGAGGGQQGGTGACTCTGAQTGQG~C~GAAA~Q~GTGCTGGGGCTGQQAAGQlTGGATCAGGACCA~GTGAGGGGGQTTATGGTGGCCCACTIGTTTG~GQ~ 

64t  ~ y s C y s S e r G ~ n H i s H i s A r g G ~ y ~ y s V a ~ I h r ~ e u ~ s ~ G t ~ S e r G ~ u ~ e C y s ~ a G t y ~ a G ~ u l y s ~ e G ~ y ~ e ~ G t y P ~ y s G ~ u G ~ y ~ s p I ~ r G I y G ~ y ~ r ~ e u V a [ ~ y s G ~  

C C  C 
2041 ~AACAIAA~ATGAG~AT~GTTCTTGGTG~CAH~TCCTGGTCGTGG~GTGCCATTCCAA~TCGTCCIG~ATIH~GI~CG~GTAGCAT~TT~I~A~A~GA~QC~CQAAAT~Tl 

681 G ~ n H i s L ~ e t A ~ g M e t V a [ L e ~ G ~ y V ~ I t e V a ~ P r ~ G [ y ~ r Q G ~ y £ y s ~ a I [ e ~ A ~ n A r g P r ~ G ~ y I ~ e P h e V a ~ A ~ g V a ~ [ a ~ y r I y r A ~ a L y ~ T r p | ~ e H i s L ~ e I [ ~  

~ A  
2161 f~AACA~T~AGGTA~C~AGTCATAGCTGA~G~AAGTGTGTCTGAAGC~CCC~CCAA~CA~CTGTC~TAC~TG~GATTIC~G 

721 teuThrTyrLysVatProGtnSer*** 

~lE. 2. Nueleotide and deduced amino acid sequence of b~Lman leukocyte HGF 
e D N A  

The n u m b e r s  bes ide  the  u p p e r  a n d  lower l ines  ind ica te  the  nuc leo t ide  
a n d  a m i n o  acid r e s i d u e s  from the  first  le t ter  of the in i t i a t ion  codon ATG a n d  
m e t h i o n i n e  respect ively.  Symbo l s  in  the  figure ind ica t e  5 ' end  of HLC2 (o), 
5 ' end  of HLC3(~), 3 ' end  of HLC2(A) and  3 ' end  of HLC3(A). Delet ion found  in  
HLC2 is boxed,  Sequence  of the  ex tens ion  p r imer  is u n d e r l i n e d .  Res idues  on  
the  top a n d  b o t t o m  i n d i c a t e  the  di f ference from the  c lone  i so la ted  from 
h u m a n  liver. 
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Fig. 3. Growth promot ing  act ivi ty  o f  the  expressed HGF cDNA 
Aliquots of culture medium of COS-1 cells transfected with CDM8, 

CDM(hHGF) (liver clone), CDM(LeHGF) (leukocyte clone HLC3) and 
CDM{dLeHGF) {leukocyte clone HLC2)were assayed for HGF activity. When 
used mouse EGF (20 ng/ml) and saline as controls incorporation of 1251- 
labelled deoxyuridine were 29.000 and 1,700 c.p.m, respectively. 

D I S C U S S I O N  

cDNAs coding for HGF have been  isolated from h u m a n  leukocy te  cDNA 

library.  N or the rn  ana lys i s  of h u m a n  poly{A) RNAs has  shown  t h a t  the  HGF 

gene is expressed  in p lacen ta  and  leukocyte  as well as liver, while no positive 

r e s u l t  was  ob t a i ned  for b ra in  and lung.  In r a t  the  HGF t r a n s c r i p t s  were  

o b s e r v e d  in liver, k idney ,  lung  and  b r a i n  (10). The  d i f f e rence  in the  

d i s t r ibu t ion  of the t r ansc r ip t s  may  be due  to species  specificity. Actual ly  HGF 

act ivi ty  was  de tec ted  in p la te le t  of ra t  (2-4) a l though  no s imi lar  act ivi ty was 

found in h u m a n  platelet  (6). 

D e t e r m i n e d  nue leo t ide  s e q u e n c e s  of the  cDNAs f rom h u m a n  l eukocy te  

l ib rary  der ived from one pe r son  (Clontech, pe r sona l  communica t ion )  m a t c h e d  

with t ha t  of eDNA obta ined  from h u m a n  p lacen ta  (9), b u t  differed f rom tha t  of 

the  l iver -der ived  c lone (8). We have  c h a r a c t e r i z e d  genomic  DNA for the  

h u m a n  HGF gene ( submi t t ed  for publif icat ion)  and  found  t ha t  the  genomic  

s e q u e n c e  m a t c h e s  comple t e ly  with those  of c lones  der ived f rom l eukocy te  

and  p l a c e n t a .  T h e s e  r e su l t s  s u g g e s t  t h a t  t he  r e p r e s e n t a t i v e  n u c l e o t i d e  

s e q u e n c e  for h u m a n  HGF is t h a t  of the  one  r epo r t ed  in th i s  paper .  The  

di f ference obse rved  wi th  the  l iver-der ived clone m a y  be  due  to ex i s tence  of 

p o l y m o r p h i s m  or a kind of RNA edit ing (13,14). 
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In one  of the  cDNA clones  isolated in-frame delet ion of 15 b a s e  pairs  

were  observed .  T rans ien t  express ion  exper iment  us ing  COS-1 cells revealed 

tha t  the  s t r u c t u r a l  difference c a u s e s  no effect on biological activity in vitro. 

The a m o u n t  of the  gene p r o d u c t  in the  cu l tu re  media  was  m e a s u r e d  us ing  

a n t i - h u m a n  HGF ant ibody  and the specific activily of the smaller  molecule was  

es t imated  to be  a lmos t  equal  to tha t  of the larger one (data not  shown).  This 

de le ted  s e q u e n c e  loca tes  wi th in  the region co r r e spond ing  the first  kringle 

m o d u l e  of the  HGF molecule .  Kringles are  cons ide red  to ac t  as  a pro te in  

b ind ing  m o d u l e s  (15). In t i s s u e - t y p e  p l a s m i n o g e n  ac t iva tor ,  one  of the  

kr ingle-conta in ing proteins,  only the second of the two kringles is cons idered  

to be n e c e s s a r y  for the activity (16). For HGF the first kringle m a y  have little 

con t r i bu t i on  for the  growth p romot ion  activity. Our  s e q u e n c e  da t a  of the  

h u m a n  HGF gene ( submi t ted  for publif icat ion) ha s  s h o w n  tha t  the  dele ted 

s e q u e n c e  loca t e s  a t  the  5 ' -end  of the  f ikh  exon.  The los t  s e q u e n c e  

CTTIq~GCCTTCGAG is s imilar  to the conserved  3' accep tor  s equence  at the  
splice j u n c t i o n  (T/C)n N(T/C)AG (17). So the s p o n t a n e o u s  delet ion observed 

in HLC2 is t h o u g h t  to have  gene ra t ed  du r ing  sp l ic ing  event .  S imi la r  

a l t e rna t ive  u s e  of spl ice j u n c t i o n  s e q u e n c e  was  r epo r t ed  for the  h u m a n  

granu locy te  co lony-s t imula t ing  factor  gene (18). To prove the hypo thes i s  we 

are now analyzing the h u m a n  HGF t ranscr ip ts  for the p resence  of two types  of 

spl iced p roduc t s .  
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