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HGF and prediction of its molecular characteristics
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[ Abstract] Objective To get the full-length HGF, Hepatocyte growth factor, ¢cDNA encoding sequence and predict
its molecular characteristics. Methods  Full-length HGF ¢DNA encoding sequence is cloned from total RNA in liver
tissue of tree shrew by RT-PCR and its molecular characteristics is analyzed compared with other mammals by using biology
software such as DNAMAN, Pymol and so forth. Results A 2193bp of the full-length HGF ¢DNA encoding sequence is
cloned from total RNA in liver tissue of tree shrew. The analysis of molecular characteristics show that the molecular
structure of HGF is relatively conservative in evolution, tree shrew HGF overall structure similar to Homo sapiens.
However,compared with the structure and charge surface of NK1 domain of HGFa-chain of human |, tree shrew has two
longer B-sheet and one more a-helix , Additional ,tree shrew had a strong positive charged site in this area,which may have
a impact on the bind of HGF to its receptor. Conclusion  This study provide a theoretical basis for preparation and
receptor-binding mechanism studies of tree shrew HGF.
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FFA M A=K - (HGF) , X 44 B 7, g
TR ARSCA A R 7 580, 2 H T F A= i
PR IZ A A K T2 — BT TR,
FCREAAA SN 5 IR AT 40 HE A B4 fH 5 DNA & B, T
HORBZ BT TE R, RAE A S BB P
RN MR L R R P R iR AR, TR
IR EOL T, HOF sl 5 2 5 A 24U P B i MET
(HJFIEFE A c-met it , MK N5 HGF 35 Fl ) B
19 AR S ARSE G IF O T UHE S5 S T g
2253 34 506 Ak 2 F 34 B ( mitogen-activated protein
kinase, MAPK ) , Wi ZL i ¥ R & K L & A
( mammalian target of rapamycin, MTR ) i #% Fll{5 5 %%
SR R 5 B0 7 (signals generated and
activator of transcription, STAT) i [, I 5| — &R 5
FIRT L RE DR Ay 2t S b 8] sl A i AR a2 T 52 i 40 i 1 A
B R A R A AT o R SRR A A A g
i AL AR s A M ST D R A Y i R AR
5 MET SZH A A 53 W HGF , 34 38 4 (8 5 12 4 g
J1, [l HOF i Al iE i 42 ik il 45 P 2B 4R S &
200 2 AR i — 2 (e 2 e A P A S R

BRIV Ry — TN BU 2L Sh 4, DR 2 A7
AR BN BRI B BT TN, Iz 5 TR 3R 5 )
2o AR, BATE 2 Z B TG A & PEFL
FRgE S A 2 R NS RE LR B B 5, B
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W HGF 731 5 B R A DG T 534S , IX 5200 1 Ry )
HGF WyRA I # 5 HAE 41 218 52 P e & A= v A
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AR SZI0 SR FH 04 JEL A0 AR B ) v ] B 2E R A
[ 2 A= ) 2 0F 0 i R B A J5 9% U 0 [ SCXK (L)
K2013 - 0001 ] , Jo i FARERAETE v [ B 2 B2 B =
f A W2 AR 5 TR B 5 R 0 B 4 S 56 e
HEFT[ SYXK () K2013 —0001] ,
1.2 WRISKHLFIIHFSIEE

A Genbank T 28 7 M 212 19 A (NM _
000601.5) , /)N L ( NM _001289458. 1) , & Fl ( NM _
017017.2) ) HGF <7741, it —d iy 7S x5

Yy ,1% 6 X5 WE S T RE HGF mRNA YR 4 i
K(£—),

YBORCAF AR RADRR I S, T T Ji 59 1 2 A/t
HA, Rk maE e, Pt 1.5 mL B0
A 200 pL Trizol (I & A KEFAEY) 4
ISV I A 5 420 TR B A ZUE RNA IR
PrimeScript™ RT reagent Kit with gDNA Eraser ({5l
B HIIEF ) — L N cDNA | I BR
L4 DNA 75%¢ . ZJaRH Bk 519k H] TaKaRa
Ex Taq® Hot Start Version (125 & W4 A Ki%E A&
Yy) #4718 PCR, G S 88 :98°C 10 5,55C ~
57°C 30 s,72°C 1 min,30 4\?}5%;720(: 5 min, FA#
R K IL N GAPDH /RN FHIEXS IR, PCR 7458 Hh
AT (At R RAE YRR A R ) 48 TA gl
A pMD-19T ik )5 , AL KA AT I DHS o A2 25
AN, SRIBUTORLFE AT XU U] %8 5, fe 4 04T WL 1) P
¥, a4 A DNAMANS. 0 JET 731 BHE15 3 4
K B 77 41, D He Inh SR 7y 4] (8] 6 56 85 KT 40
bp, —EHEKF 90% .,

1.3 SFHIESN

AT 225 (A% IR S R 1 BT 47 24 2k I
T GenBank , LA MEGA5. 0, DNAMANS. 0, PyMOL 43+ 1]
HEATRZIR Y 9 IR P 51) 43 At S 1 ot = 4R A Y
Fyadt AR B = RS R R SR SR PRy i
17 [\l P8 44 # ( http://www. expasy. ch/swissmod/
SWISS-MODEL. html ) 1533 B B £iif ¥4 £ (https ./
sourceforge. net/projects/apbs/ ) , 41 ¢cDNA [ H X I
KH GenBank [ Blast #£17, IFARPE L0 N 21K HGF
mRNA FARSCEEREHEA T4 AT

2 &R

2.1 Hf HGF £ KFBFIN T EER

FI AR B AT 221 5 RNA | 38 3 RT-PCR 3R75K
BE5r51°h 267 bp (L1 FBt) ,745 bp (12 A B),759
bp(L3 HB&),689 bp (L4 FBt),622 bp (L5 FEt)
PRI v Be . TESR — IR PHE R b &3, i T 7
BIEBURN L1 B 12 FBORfEE A, Bk
5149, 8t RT-PCR RAFK A 319 bp(L12 K
B WIMRR A BE, 2 )5 DNAMANG. 0 i#E47 %51
PHEECE 1) 33K N 2357 bp AR H B, IFi8
it MEGAS. 0 #4727 51 Lux, B T B HGF 4
T 730 A4 R HGEF JF B EHE K B Oy 2193 bp , Hig
ith 730 N FEEFR(F 2) .
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&1 HGF 22T RT-PCR 514803
Tab.1 Primer design of tree shrew HGF

PN EE7 el Sl E
Name Primer sequence Primer location
LI-F GCATCTATCTCCTCCAGTG 42 ~ -23
12-F AGACCAATGTGCCAATAGAT 200 ~219
13-F AATTACTGCCGCAATCCTGAT 771 =791
14-F CGGAATCCTGATGATGATGCC 1320 ~ 1340
I5-F CGCAAGCAGGTTCTAAATGTG 1680 ~ 1700
LI-2F CTACGCAGAGGGACAGAA 80 ~98
LI-R CTATTGGCACATTGGTCTG 195 ~216
12-R GTAACCTTCTCCTTGACCTT 919 ~939
13 -R AACTAACCATCCAGCCTACATT 1509 ~ 1531
14-R TCACATGGTCCTGATCCAATCT 1987 ~2009
I5-R ACACTCAAGTAGTTGTCGTAGG 2281 ~2302
LI -2 R TCCACTTGACATGCTATTGA 301 ~321

TE 1AL EARXS T 5 7N HGF Wi, 2 BGR IR A i i IR 305 7,

Note ; The location of primer is based on the location in human HGF ,the initiation site is initiation codon.

DL2000{-) QC GAPDHLI L2 L3 L4 LS5 DL1000 GAPDH L1-2

]
e
- Tn
-1

TE:QC 2 PCR K G BAE, ( - ) WHIPEXTHE
B 1 R HGF cDNA ¥ 3 AT 2 PR E45 R
Note: QC is quality control of PCR kit, ( — ) is negative control.

Fig.1 PCR amplification of tree shrews HGF ¢cDNA and result of sequence stitching

2.2 B HGF =45 FREME

AT i SWISS-MODEL il 345 4 Pymol #4
AASE] T HGFo £ NK1 Z5H50R B 4% sp 2458 3.1 #if HGF B F 74 Hritit
B =Yk oA (K] 3, &1 4)  JFsE st APBS Bk R 44 g 5 ) 51 5 N AH LB 2 91.97% , 4t
133 TR HGF o B NKI 55U R U rFHfT  £A7E 176 DIER 22 5%, [ I TERTE HGEF 2t [X 3
RER(E 3) 1617 ~1622 fi Z ) 6 M Hs L, H b if 22 7 If Kk 23

3 iFig
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B oe s, ARSEEG i TR AR IR Taq &
ity , IR AU Y, A3 RCHERR T I 5 R iR 2
PR, 02 BT A B R B HGF 4374 K 2wt 5 97 o7 1%
SRR AE
3.2 1§ HGF S EBF SIS #iTie
3.2.1 MEIEY HGF B /3 i ie

W HGF 4> TR 730 AN MR 20 1, F) ]

mega5. 0 Fl DNAMANG. 0 4K 44 ¥ 7 15 21 /9 B )
HGF @32 % %) 5 A (NP_000592.3) , /N EL (NP_
001276387. 1)

KEL(NP_058713. 1) HuXTJ& , & 3 R ¥ 51 AH L)
FESr 50 93. 7% ,93. 16% ,93. 16% , il HGF 24 %&
MR 7 50 55 NS AL B v, 55 /N BROFH RLBE 22 031)
AKX —EE SRR HGF 2 FAE gk fbad 72 v ] GEAR
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Tupaia belangeir H'K_DI.KI]YmI.GIHDWGEGDEM@VL@]LWGPEGSDLWLKI_.RH.PRI.I.DDWSII 599

Homo_sapiens .. ke = v 597
Mus musculus = sssssssssssssase- gengufecsjdejdqueccccncncnncnananna l==pe==== 600
RATTUS NOrvegious ————-——————------ &-—g-Kk--—-44-%1 A i--n 600
Tupaia_belangeir DLEN!U: J.PZRTTCSWGNGYTGLENSDGLLR?MLYIWGNEKCSQRHQGK\TQ}:I 659
Hemo_sapiens ey o bt e y 3 €57
Mus_musculus cesgedehscccsnnn]jensnnanann B mmesscsscccccsccmaa= 1 660
Rattus_norvegicus ---s-4+f-------- e B————m——mm—mm—mm oo 1 €60

Tupaia belangeir CAGREKIGSGPCEGDYGGPLVCEQNEMRMLLGVIVPGRGCAIPNRPGIFVRVAYYAKWIH 719

Homo_sapiens e B - 717
Mus_musculus mmssssssssssssssssssissshesssfesssssssssssss..———————————— 220
RALTUS NOIVAJLCUS ~—m—ec——————————————— f-==h ” 720
] g A
Tupaia_belangeir KIILTYKVEQS T30
Homo_sapiens = ---—-—-—-eo 728
Mus_musculus -Y=m——— 1 928
Rattus_nervegicus  -y----- 1 728

T AR B SRR S - 7R T FN A 53 FH. 38 kringle S5A 30 T R 2358 43, Ho vp 3t W) 56 5 B S mi i D9 A W R Y N-RESEAE
AL T AATEAR T, 5 HGFa 5 B HERE IR R AL AT AR L, S0 BT RAT R G & WAL T OFRI, B 5 MET 32 k%

BRI AR

B2 MEIHGE BN EM S5 A, /N R B HEXS 4T

Note : Identical amino acids are indicated by dashes( — ) ,Dots(. ) are introduced where the sequence fails. The kringle domains are shown by the

underlines and the motifs in it are shadowed. Four putative N-glycosylation sites are circled. The cysteine residues that form a disulfide bond between

the a- and B-chains are boxed. The sites in a-chain that bonded by heparan sulfate is marked by O. The sites in B-chain that combine with MET

receptor is marked by A.

Fig.2 The Alignment and analysis of predicted tree shrews HGF amino acid sequences with their

homologues from human, mouse and rat

SHRSE . WA —FE B HGF 7E54 B IR0 RA
—AF B ER 1 /N BRI R A AN, 59 40, FE il
HGF % E %5515 AL T AE R & (HAH R B
INERAE BRI R I 2 1 3 AN SR AR AL, IRl el T
Wi HGF 7 540 1 541 AbAH L A 2 PR 2 SE R %
FE, FE R HGEF 19 81K R 730, XA 4540 2 5
A STEHGE MYIfe 25, A fE ik — 2R M
EIn

[F i3 5 GenBank H A HGF 19 & 281 B 1)
SERSR L XS IS R, P P BN A AR, AL dE N
Uig— A2 32 A EIERRFR I (55 AT 51, N-dif
SEMIIE (n) |4 2 DL kringle Z5A8 (k1 - k4), #
— A C-UREERIBY (X4 sp, iS55 22 B R
AL A B AL ) | RIS TE 492 {3 Fl 493
7 ( Arg-Val ) BIFELE— A 14 25 11 K A o7 05, 24
fif AR PO S5 18 5 20 LT TS R ) ( TPA) 1 AL 2F
VA Tt I Ay TS Tl 1) 28 i B AN 1 25 4 — B0, 7R WY B
A HGE 570 — R ARAIEZE TPA Z4f# pre-pro-HGF

JEIEINN o #E5 B HEMK' . IR a 565 B
12 e 2 R B B A FIHE A Y 4 SR EAR A S AR
PR ER AL TR, DL b g AR
W HOF JEASE -5 A HGF 53 FHIfL,
3.2.2 W HGF o 8ERE5H - HTE

A HGF o 8 FZA 5 AR, 43 F = K/
2969 x 1077 Jp i it — A 5 £F W R OIS Ik
(‘plasminogen activation peptide ) #H5C 1 N Vi 45 44 41,
5 4 M HHER kringle Z5F738 (K1 —4) , HH kringle
BSA AKX, SR IX N Z Y 3 4 Zai s FR
YT N SN LLRRE , [R]85 /N e
WREATI B F, HAG b S b R 8 A 8 & A Asn-Tyr-
Arg-Pro-Asp FHIESE Y, HATX — 45150 O 28 7 5
A LY R T 2T 248 £ 1V Ak £ 1 B R iR B, A
SAEAT T 53 ) AR BAE AR, T A 0 1 9
Pl AR, FESEHEE M HGF o BERY N S
T A IREEFIAN K1 Z5 3 (NKT) 5 H3Z R MET 3%
wah s DAREWE IS MET K0 F UG He, ik
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NKI Z5H 3 N 2 HOF A Pl B 5%k A R Z AR 4, 5 HGF o 55 15
SEA R —" ) (BE B ROTE PRGNS B, MET S20RSE A im0 s i AR I

AR H AT ZBTIE SR HGF 3% 3858 1 NK1 45 [ I R AT AE 18 3k SWISS 7E £k T ) 45 124 %o A k)
Pl 5 MET 24K SEMA Z5 #3410 (Hth A HGF o BEUEFTIRIJEM 2 p0ad 72 b & B0, BUA /Y A A
R R HIE W] LIS MET Z &1 IPT 2589545 AiSPBi S5 T HGFa BERY N um&b A SR K1 -2

78 A5 R ) B A = AR, A B T C D LELF 43N
T PRI 0 3 W A48 5% vl g A3 PR (B0 R A S s 216, IE R 6)
3 AFIEN HOF o $% NK2 Z5F93REE = 445 f M e 5 22 I L fof L %

Note : Modeled structures and surface charge of human(left) and tree shrews(right) NK2 domain of

HGF « - chain. Shown on A,B and C,D,E,F are surface views and surface charges. respectively. Show in
red are negative charges and in blue are positive charges.
Fig.3 Modeling of three-dimensional structures and surface charge of the NK2

domain of human and tree shrews HGF « — chain
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ZERIR(NK2) |, SR AT F [R) U5A4) 2E ) B ) HGFw
BB LR T NK2 S5#3k, G 155 % 3] HGFa &%
) K3 —4 XI5 MET 454 f 114022, ] RE o 24k
JHTET i HGFB 4 sp 4555 MET SZ KM 455 52
PEAd B s R 1R X AT RE S K3 - 4 X Bk
RN Z —, A1 S Pymol A1 APBS 72k fil
I3 SR i HGF NK2 45 # 4a, = 4k 2 18] 25 44 1 43
TR AT T /07, 85 R 8K (E 3) , Wk HGF
K1 Z5 3k s S W P H#E N, KRR, /N B g 8 — 3L,
AP 3K S 97. 5% ,100% ,100% , H.23 8] 45 1)
FG3F- AT 43 A A — B, Rl K1 - K4 X3
FEAE—N 8 R SF B9 NYCRNPD 3405, %L P 2
52 RIE MZE 5 A & Atk — iR, B
N & R 3 R (B B o3 A 1) 3 A o BRERTS S B 3T
B R VL o-B-B-a-B-B-B-a HEFH B, H7E S — 4>

A Ly ,;p
,f&

P

\.'

FEEHA B Pr& R K LA, X 5807 W o7 5
52 {5 F1 108 37 £ 116 {7 % Fk iR 5% 56 1) 25 [ # 42 I
FEAEZESE . TIAE K1 5438, i T3 5 /0 BRURITR
FEIEMRIRELT 9 76 42— 50, T8 247 - 251 1
RAEMBREEAEM SR PSS /DA R RAF T o
WEIE T X — 25 M 7E N K1 S5 MR 72, R L
AN U2 B 38 1) A - 2 T HL AT R R B, B R 95 £
197 143 B AR Z R R &R, 7 1E HL T, 171X
ANFRIEIGUF 2R T oy 73200, S B0 X0 L T8
S P IE LA, TN 95 12 A1 97 1 M A B A R
[V R TR W v I ¢ 9 O o A R i 1
[k 5 22 ST RERZ A T B R HGF [ B 4 T 1 45
&, 0N, FATE LIS T R, A\ HGF 43 X5 ) i i
A P A A AR VR FHASEA B

[, HGF o 438 RE AN K B 55 505 MET

25 A A HIAR B HGFB B M) = eSS MR RIA A B FI C.D 205K
T PRI 700 P S 10 ] (A (30 A T P 82 5 X380 ), B S T T AN o A5 9 0 T B S T A A o
4 ANFIBED HGF B £ sp 25 F 3l A0 = AR a7 o] K 22 mr L4

Note : Modeled structures and solvent-accessible surface of human(left) and tree shrews( right)

HGF Bchains. Shown on A,Band C,D are surface view and solvent-accessible surface

(the orange part is activation sites ) respectively, Figure E show the relative location of activation

sites and solvent-accessible surface.

Fig.4 Modeling of three-dimensional structures and solvent-accessible surface of sp domain of

human and tree shrews HGF B-chain
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WSS, FIER T 588 1) HGF 5 — B4 HGF
TEAAR R EAFAE P b 35 ) S A8 A4 735312 NK (A4
& N IR B K1 4549 380) , NK2 ({3 N Jm4h
MRS K1 -2 2 i) 1 R DI RE 1, S NK1
FINK2 B UIRSR BN MET Z Rs5p05) - i e
SRR T AU B R IR ST R I R AR
UL ,NK1 i BE L B A a5 44 i1 1 2] 56
HGF 20 F—FEE 3] MET SZ R8sl g/ e
BEFRATT LU T SCHR & 2 4GB AR IR S AT 3R, AT R
5 HGF N %5 K1 G548 BA25 5 55, kK BLR i
BR—L 5 ANA 22 5 Z 00, Hp AL s A AR T )
SEA— 25, PRHCHE DN AR i 7T BE AL A7 78 AR B 1 55 D7) 5
AR Z R A DR R, 4 NKT H KL 25k
AR ST R 45 5 AL 54T R L5 NK1 5 MET
ARG AR BE T DR A DU A R NKL 5Y Y0 R
MET Z ARG L5 SRR 0
3.2.3 il HGF B #1945t /Mt

N HGF ) B B N— 52 BERY S H e, 70 7R
/NK 34 x 107, [R5 BE A G AE 22 A R AR
( chymotrypsin-like serine proteases ) % 25 [ i 1Y 25
IG5 1 305 B2 AR BL, SRR sp 45 44 1 (sp
domain) , ﬁtlﬁ]ﬁﬁéﬁ%}@ﬁ)ﬁ( plasminogen ) M2 %
R EE I — R W RAY B 5 LA 1E TSR R HGF R
TGy F 2K il OB IR 45 B8 U —RIK A4 A
AU TE, HHS MET 2K M8 5K T o 555
MET ZARIZE A, BRI MET 2k 45 4 ik
NZET o BEM NKI X3, H 2R MET s2 4k 5k T
HGFB HERYZE G, LT WA = 38 6 1) R 0Bk S I 1) o
JE 4 ALY N I HOFB #E 5 MET A2 {4 9 45
Hoe HGF A5 H 58 B A )2 il Ve T A 2501 . i B
i, N\ HGFB 555 MET SZR45 6 i) AL i O 4858
o X g AT GG 5

R FeAT 138 3 Swiss-model X #J i) HGF B %% i7F
FTTI, T Pymol X6 J& = 2 25k A1 77) ] Je 3% 1
( solvent-accessible surface) #FF7HEAE AL, 45 0 BN
(DY) B i) HGFB HE A 22 2 MR AR 1 Tl X sl 1 AH
TN 5 AN—32, ¥4 GIn534, Asp578, Tyr673,
A ) HGFB SEMKORAS HAT 22 TR B LIRS 1 . (W)
i, BRI HGF B 65 MET 32 {45 &7 55 N 5E 4
— 8, {7 5 A7 B N GIn534, Asp578, Tyr673,
Val692-Pro693-Gly694-Arg695-Gly696 , TE — 4k == [H]
P RAFIA ) AT B 3 B AR — B, B 77 A — 4> [MTAG
TENMRN  HGEF B 4 o 12 MRS v 1% E R 5P A7 A

5 MET 324k SEMA 2593254, 1T 2 5 MET 52
PRIG PRI, PR UL FRATTHE I A /i B 4% 5 MET
B NIV ERT S W PNE X (VS

25 |, A1 RT-PCR ¥ 84 4R 454 ) HGF 4>
KA a 5t 2o F a5 AT H i e dr . 45
W HGF 4 T 25 76 3E 4k rPo X O SF , B ) HGF
BEARGEFY 5 AL, [ERTE HGFaNKT XI5 R &6 2s
() RE) R 43 22 10T LM AR AE R K 22 57 Tl i 26 22
SRtk — A A A B HGF 5 A2 (R i 1 F O 203
BT 2% AR THE HCF B4 5 Hl 4

Sk
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