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P, B KD GH L H i £ H 4 DNA &K H1 577 bp, & BLAST that 5, X ¥ K 5 % 5§ K B (GenBank: EU939446.1) GH
HEFFHUEEE 99.68%, B TRIETY, ZEAEREEARNELRBEN 152,20 FEH17 638.54 Da, it i X
1 9.01, 7 BT B 5% A BB (Asp+Glu) K 19 A, IE BB & & B 8 (Arg+Lys) K 23 D, 20 F R A CryOH 1Ny 0006 S; 0 H K H
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GH A H @I A EE T oF i,
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Cloning and bioinformatics analysis of GH gene from Equus przewalskii

GUO Yanan, LIU Xia® , ZHENG Liping, WANG Haifang
(College of Life Science and Technology ,Gansu Agricultural University, Lanzhou 730070, China )

Abstract : Equus przewalskii belongs to the national first-class protected wild animals. It is the only surviving wild
subspecies of horse. Growth hormone ( GH) is a polypeptide hormone secreted by the anterior pituitary gland,
which has an obvious effect on the growth and development of animals. In order to better protect the wild horse and
improve its wild survival and breed ability, the GH gene of Equus przewalskit was obtained by PCR for the first
time, and the structure and function of its encoded protein were analyzed and predicted by bioinformatics method,
so as to explore the structural characteristics of GH gene and the structure and function of its encoded protein.
Results showed that the total length of genomic DNA of GH gene of Equus przewalskii was 1577 bp. After BLAST
comparison, it was found that the sequence similarity of GH gene between Equus Przewalskii and Equus caballus
(GenBank: EU939446.1) was as high as 99.68%, indicating that they belong to homologous sequence. The
number of amino acids of the protein encoded by the gene was 152, the molecular weight was 17 638.54 Da, the
theoretical isoelectric point was 9.01, the total number of negatively charged residues (Asp+Glu) was 19, the total
number of positively charged residues ( Arg+Lys) was 23, and the molecular formula was C,j0H ,;,N,,,0,,S,. GH
protein of Equus przewalskii belonged to extracellular protein, which contained growth hormone like domain and did
not have relevant transmembrane structure ,with a 0.35% chance of containing signal peptide. The research lays a
molecular foundation for the development and utilization of GH gene in Equus przewalski.
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W FCHY 5 ( Equus przewalskii ) J& IR 1 93 87
A3, J H AT HER b — AR I A D PR
8 SR e DAL AV S 7 AT B 0K 7 b 31 552 oty v B P
T PR B TE T B S M IR AE T B W) it A% 2 R
B TR BYEIRS R FE R S, T
ANFREE AL, 3 P S5 A 37 A= AR F 20 48 60
EARTER K2, M 20 H2E 80 AFEARTKRII LK, 3K
1] i 25 M BRI 25 | [ 25 [ B 7 5 9B R 3 22 BRI B
N R OB TR, o T 5 5 5 T Y (R B
HEATRT LG, th T H A AR EH (2n=66) AR TR 5
(2n=64) ,—SEfF 50 0 f2 I BT 25 R 53 o — A
R, XF GTG WA iR 5E R I, P Fh 25 5
Py g AR R R IR 1, g AR R H 22 5 2l T
EPR 5 K 193 o S 0 % €0 14 1) 22 A1 b 1 5 | kS
20 ph b AT I K PG SR R S AR S, A
FEFRMW] B 5 A LV A0 B — R T K E AR
FEED, MPLHK DR HRE D 5507k
HIEE ERAE S Il BREEFIIE AL Y WA T T TR E
o R QBRSO Sk B 5 K kAT e, RIEF S
IKEURRKRZIER TR DL K S Z I, B Bl
DARFRAE 5w sh ) vh AU rh A5 RE B (ELK XA I
RTRL BNl E 8K SRR, B R K D
R i N = b g R R AR S S DM S =¥ 1L
Lh{y BFAE ST PEARIE I ZEAMRRDE RS I 3% (G Y
LRSS IR S R AAAE A W G 4 22 51, 38 ik
T CEF S8R, 2 B ARG LS K S IX )
o, QY B B AT i B A AL, AR &, AR
B,128), BhH, BB AT N EEAR TC =0, £ TS
], B A GE S [EA HA Rl I WA AE—E 1Y)
A 2E 5 o A BB X PR B A 9 A 4 3 TR B
il il 75 AR DL R [T S i A B S A
SO X T G B S GH 3 IR A9 A S BF 55 34
WLARIE

H: K Z ( Growth Hormone , GH ) J2& K I FE AR H
O3 W — T 2 IRIR XS MR A K R E
MISZmaR T, BRpp &l 2100 GH JL-F X i A
HENRY A RARAT R, 38 87 P 0 W R e Y
WK S sh W A P ERE , B & Ol & i
AR, YL S B R IREN R i T i - 2
TR=B FIRR GG FEAN RN SR (B
SRS M) AR R (SESUE ) [PR AET
DIVLEEE LS N H T3 TG i) 7 8 e oy 45
K, Gy 52 MRS R ma T, 4 HAb Fas i 5g
BT HEAE ) PRI B 1 A R o B I Y
JEOTI T R R A WA L R R KR
(GH) J2& 1 S R R e M i e T i = 1 A

FERM, Bl i iz s R AL R AR RIR I
SR L b AR R AU A B A AR bR
FEHR Y, HORFARA RS T 25 13 QBT 5 i 47 S 2R B
HA T EZNE X, WL, AT LIS B 5
GH JE R TSR 4, B AR I HIE N A 45 M
T oA B £ B BEAR R BRI A5 K Zh RERE A,
FIHT GH JE A (1 D REAAI 5T 5 v 3 FG B S iy B A1 A
5 AR BE oy 75 B AR

1 BRI

1.1 TRHEI2MmE

KA EI GO 5 H R i fa s P dr o ##
T =70 CUAF A RA7 2 H
1.2 FERXFESE

LA Taq DNA R &) B TaKaRa 23 A]; DNA
Marker W FI SCBk i A= 90 28 w1 5 109/ 240 ./ 21 23 3 TR
ZH DNA 42BURAF] & (DP304) I [ KA A AL R (b
O ABRATE TRt A TAY TR (1) I
A RN T A B s oAt 5 03500 2 Sy i 1 e 7= 4y
Brafgh ™= i BREE PCR A H 25 E ABL A ],

1.3 LTKEHD DNA £EFEARIRE

B AR VK A P IR 87 PGB B (9 42l , 37 °C K
RN T i, i BRI VR S R 41 DNA 2 B0 A &
(TIANGEN) 15 HH £ B3t FC B 5 1 % v i) & DNA, 35
JEWHEE i FEL PRSI DNA (HELE 120 V, HELAE 400 A)
1.4 S5|¥MiEit5 GH EEHY 18

Z M Gene Bank K D19 GH K ¥ 51 ( Gene
ID: 100034180 ), it 5l ¥, Z H ¥ 5 K & H
1 683 bp, 5|WFFHI N4l 5k ansk 1 iR,

PCR I B SR B 20 pL, % . LA Taq
DNA R4 0.2 pL; dNTP 3.2 pL ; LA Taq Buffer
2 pL ;DNA B4R 1 pL; F R 514450.5 pl;dd H20
12.6 L,

PCR J IV 25880 94 °C FiAE M4 min;98 °C
AsPE 20 s, 1Bk 58 °C 15 5,72 °C &1 30 5,35 ME
&5 72 C #EH 10 min, 4°C {£4F, PCR =¥ 11
19 14 By A G JC FEL KA 43 #

x1 SR TE

Table 1 Primer sequences and purification methods

319 SIFHI(S --=3") BERCH alifb )k
F ATGGCTGCAGGTAAGCGCCTCT 22 PAGE
R GAGGCACTGAGGAGGGGTAACAGAG 25 PAGE

L5 £MERFESN
HAEA M Augustus TN I% 5 51 49 51 21 F1 A
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B F AR5 TR NCBI K2 AH 5GP b i 2 3L 1R )7
Y1, T J5 227 90 e ik MEGAT #4442 17
YR IR T 5 R G AR ; I ExParam tool
FEL T H AN GH 2318 )7 91 19 4 LA 2= M o5 P
FIHH Cell-PLoc 2.0 532247 7 41 i 2 43 434 5 A
TMHMM Server v.2.0  SignalP—5.0 X & [ it it 5 i
L0 S B AR 5 IR AT T5000 5 1 F SOPMA 434 38
[ S5 K BAHSC T REIE R A NCBI -5 L/ CDD
HEAT PRSP S5 R 38 437 s B FH SWISS—-MODEL #E47

2000 bp
Ivi) P AR oA 2 G 3D S 1000 bp
750 bp

2 RS0

21 GHEREWFEENFLER

Xt (G BE R Al AT 4 1S, 19 81 5 45
B H 2 (WK 1) ,PCR 9714 7 ¥ R/ 5 i
W BeoR/N—3, 2 i W AT AR I
A% BRI 45 S AE NCBT 5048 5 b ik 47 BLAST 48
R, L5 R Y 1845 2 (17 7 51 0 3% (R B 5 GH
FEDH KN 1577 bp, MFLERILK 2,
2.2 ERXRFID GHBFSIXTEE

RAEAZ By &5 R, SRS 5%
(GenBank : EU939446.1) /) GH K & H: 4 5% i 2
FEWRFE 5 A NCBI | #Y BLAST #E47 Ho X, 45 5
N CH B GHAE R 5 58 5 1 GH 2 X AR RIPE 5

£199.68% , AI HE % [ B 5 5 58 5 i GH L [N 7 471
ERIEFS, —HF AR, SEDMHE, 5 RE
Iy GH BEIR P I A K AR AE

1 GH EHHK PCR ¥ 184 R
Fig.1 Results of PCR amplification of GH gene

Pl FCHF 5 GH & &R ¥ 51 5 M GeneBank
AT 16 YR GH LR T 51 HEAT AHALPE 2
M7, 7€ NCBI LA 7E£E BLAST HhREIEAT £ /751 Xt
PR R G R B, UL 3, &R 51 A B 1
SIHTEE AR B QR 5 58 H B A e 1 [ R
HORG RV 5N BBRE KBEE A5
PR RAI ; 5 HAB Y A TE R G % B b R B 4
I EWIFAEALL T W — 5332, GH & AR 74 &
SR B Y P R R A — 3, BB GH
FE PR G DX AE b ] LR AR ST

10 20 30 40 50 60 70 80
AAACACCGGTGTCTTTGGGATCTACTGA TGACA CCTGCAGATGGATGACGGCACTAACCCTGGGCTTTGG 80
GGCTCCTGAATGTGAGCACAGACATTTGGCCAAGTTTAGAATGCTCTCAGTCCCTGTGGGAAGGAGGGGGAGGARAGAAG 160

TTTCCCTGAGGGAGGGAGAGGTCTGGCAGGAGACCCAGGCCTCCGGCTCTCTGCCCGCCACCCTCCATGTGTTTCTCTAG
GCCCTCGGACCTCCGTGCTCCTGGCTTTCGCCCTGCTCTGCCTGCCCTGGCCTCAGGATGTGGGCGCCTTCCCCGCCATG
CCGTTGTCTAGCCTGTTTGCCAACGCTGTGCTCCGGGCCCAGCACCTGCACCAACTGGCTGCTGACACCTACAAAGAGTT
TGTAAGCTTCCCAGGGATGGGTGCTCATGGGGGGTGGCAGGAAGGGGTGAATTCCCCGCCGTGGGACATAATGAGAAGAA
ACTGACAAGTTCAGGGTTATTTTATCCAAGCGAAGATGCTCTCTGGTGAGCATAAACTGAGGAGGGGTTCCAAAGAATCT
CGGTGATGAGAACCGTGCACCAGCTTAGACCCCGGTGGGCGTTCTTTCTCCCAGGAGCGCGCCTACATCCCCGAGGGACA
GAGATACTCGATCCAGAACGCCCAGGCTGCCTTCTGCTTCTCCGAGACCATCCCGGCCCCCACGGGCAAAGGATGAGGCC
CAGCAGAGATCTGTGAGTGGCCCTGCCCAGGAAGAGGGGCCTCCCTCTTTCTAAGAAGGCCGCCCTTTCGCTCCCCGGGT
CCTGGGCGGCCTTGTCCCCTAGGTGGCGGAGCAGGGCCGAGGGTGTAGGGTGACGGGGTAAGGCCCGCGGGCAGAGCGGG
GCCTAGAGCGGCTGCCCTGCGCCTGCGCACCCACTGCGCCCCTCCCCGCAGGACATGGAGCTGCTCCGCTTCTCGCTGCT
GCTCATCCAGTCGTGGCTCGGGCCCGTGCAGTTGCTCAGCAGGGTCTTCACCAACAGCCTGGTGTTTGGCACCTCGGACC
GCGTCTATGAGAAGCTGAGGGACCTAGAGGAAGGCATCCAGGCCCTGATGCGGGTGGGGATGGCGTTGCGGGTCCCCCTC
TCCTGGGTCTGGAGGCCCCTCTGGCTTAGCTGAGGGGTGGGGGCTTACATAGGCTGGGGAAGACAGATCTCGACGCCCTC
TTTGTAGCTGTCCAGCCCTGACCCAGGAAAGATCTGACTCTTCATTTCCCCTTTTGAATCCTCCCTGCCTTTCTCTAAGC
CCGGGAAGGGAAGGTGGAAATGGAGGGGGAGGGGAGGGAGCAGCTTGCAAGTTCTCGGCCTCTCTTTTCTCCTTCTCTTC
TGCAGGAGCTGGAAGACGGCAGCCCCCGGGCTGGGCAGATCCTCAAGCAAACCTACGACAAGTTTGACACAAACTTGCGC
AGTGATGATGCACTGCTCAAGAACTACGGGCTGCTCTCCTGCTTCAAGAAGGACCAGCGCAAGGCTGAGACGTACCTGCG
GGTCATGAAGTGTCGCCGCTTCGTGGAAAGCAAGCTGTGCCTAACTAAGATCTTGGQ

2 ERHLS GHEENNFERET]
Fig.2 Sequencing results of GH gene of Equus przewalskii

2.3 EKREFD GH EFE RS FHIMETFHTL
FIH Augustus 7EZ 537 & 2 500 H A 2+ Fi
WEFEE K E 45 R EKW], % DNA T80 &
5N FRN4 DN EF LN FRE ST -
10, 318 — 401, 631 — 747, 932 — 1 093 £ 1 366 -
1577 bp, N & F KB/ 514 F 11-317,402-630,
748-931 1 094—1 365 bp, H:- i, 75 1 5 (1) 4 i 7

FIINR2 PR
24 ETRHED GH ZEARYEALFEERREN
Tou
A B AL 2 S T
F] ] ExPASY ProtParam tool £F £k T H X} 3 K
BP0y GH 24 5L 7 9] i B A o dh A R A 1000 43
Br, 4R IZE A B B IRBE 152 4, 0%

2.4.1
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TR 17 638.54 Da, HLISAFHL 554 9.01, 71 171 L o
5% 3 B0 (Asp+Glu) A 19 A, 1F L fif 5% 56 L 4%
(Arg+Lys) 4 23 1, 70 F N Coo0H 57, Nyygors Sy 5 TH
R, M em™ Sy B4, AE K TRl R 280
(1) NP_000506.2 A\

of

32 27

nm , BBEHTA X Cys 5 HEHE MUDE 2R , I H: I O &
HOMANE Z AL 13 075 Abs 0.1% (=1 ¢/1)0.741;
BERTA Cys 5% B W00k /b, SR 8 12 950 Abs
0.1%( =1 g/1)0.734,

1912) NP_001184093.1 4

(3) XP_030866972.1 KFESE

(4) NP_001036203.1 i
5)NP_001277858.1 /K4
23| (6) NP_851339.1 4
(7)NP_001272515.1 L3¢
21L48) NP_001009315.2 3
(9) XP_043760958.1 & &

25—(10) NP_032143.1 K i,
[(1 1) NP_001030020.2 #5% i,

(12) NP_001297274.1 BFH

30

—_—

0.050

26L+13) NP_989690.1

31]pg(14) NP_001003168.1 i
(15) NP_999034.2 %4

(16) unnamed proteinproduct & FCHEF £

29'(17) NP_001075417.1 &5

B3 17 147 GH S ERRFF 5Lt

Fig.3 GH amino acid sequence phylogenetic tree of 17 species

*2 CDSRHEHBHEARFT!
Table 2 Protein sequences encoded by CDS region

Region  Protein sequence

MPLSSLFANAVLRAQHLHQLAADTYKEFDMELLRFSLLLIQSWLGPVQLLSRVFTNSLVFGTSDRVYEKLRDLEEGIQ
ALMRELEDGSPRAGQILKQTYDKFDTNLRSDDALLKNY GLLSCFKKDQRKAETYLRVMKCRRFVESKLCLTKIL

CDS

O (9 2 5 1 k. BT 5 BE T S Y N Sk M
(Met) , fli T2 2 1124 . 30 h (Wi 2L 30 X 20 41 4t i
KHh), >20 h (BERE, (K P), > 10 h ( KIHFF A,
BN .

Ala (A) 9 59% His (H)
Arg (R) 12 7.9% Ile (1)
Asn (N) 4 2.6% Leu (L)
Asp (D) 10 6.6% Lys (K)
Cys (C) 3 2.0% Met (M)
Gln (Q) 8 5.3% Phe (F)
Glu(E) 9 59% Pro (P)
Gly (G) 6 39% Ser (S)
JEF2H BN -
Nitrogen
Carbon C 790
Oxygen
Hydrogen H 1274
Sulfur

J7F Sk .2 513
2.4.2  SEANARLE N AT

FIFH Cell-PLoc 2.0 %53k Tl 25 11 J5T (14 317 240 i
SENL, BT EE R WoR S O S GH & (L T 40
ok

AREMTE B 1) H.38.57; B5 Wy 1 & HL iz 5
BOR 101,38 AR KM 250k . -0.214, & 3
PR

2 1.3%
4 2.6% Thr (T) 7 4.6%
28 18.4% Trp (W) 1 0.7%
11 7.2% Tyr (Y) 5 3.3%
4 2.6% Val (V) 7 4.6%
8 5.3% Pyl (0) 0 0.0%
3 2.0% Sec (U) 0 0.0%
11 7.2%
N 216
0 226
S 7

2.4.3  BSRRE5 K5 08T

FIH A W24 A8 R B F TMHMM Server v. 2.0 %}
B TR A HLA B AR E AT 0, A AT 4 SRR
- [CHF 5 GH 2R AN LA AH DG M 5 525 4, an 4] 4
Fis .
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WEBSEQUENCE
WEBSEQUENCE
WEBSEQUENCE
WEBSEQUENCE
WEBSEQUENCE
EBSEQUENCE

= oSk W e e e

Length: 152

Number of predicted TMHs: O

Exp number of AAs in TMHs: 0.68054

Exp number, first 60 AAs: 0.66882

Total prob of N-in: 0.02856
TMHMM2 . 0 outside 1 152

TMHMM posterior probabilities for WEBSEQUENCE

12

1.0

08

0.6

Probability

04 }

02t

1 T

Fig.4 Transmembrane structure and analysis of GH protein in Equus przewalskii

2.44 55K

FIIH SignalP-5.0 7££& 43 Bt I 51 F1000 45 5 JIK A9
FEAENEDL, AT e R 3 RIS GH S A i &
155 K AT BEME 40.35%

20 40 60 80 100
Transmembrane Inside

4 ETRHD GHZEARBESHSSH

Outside

120 140

R FEIRIEHE N Random coil ( TCHENIZfH ) | L3,

composition ratio of proteins

x3 BARMN-RERER S LS

Table 3 Analysis of secondary structure

2.4.5 EARZHEER B — gLt KK

JFE 4K/ AA i /%
TR b i RS 2 IR EE R A R Alpha helix ( Hh) 9% 63.16
ARG, XA T 0 A3 A A B TN TR 1 2 (B) 45 319 helix (Gg) 0 0.00
. BLFIELE 53 BT T H. SOPMA e Hil il 28 11 R 1) — i helix (1D 0 0-00
G SR S B 6, bt e deonEp e O : -
b 267 - BRI e F AT 1 Fom B T . tor
TSR ER, RS cH EAP LA Bend region  (Ss) 0 0.00
63.16% %, K& R 4% F& A Alpha helix ( -2 T€) , A Random coil  (Cc) 44 28.94
3.95% W B ILTR R F K Extended strand (B-37E) ,H Ambiguous states 0 0.00
3.95% I BRI I Betaturn (B 1) , 4528.94% Otber states 0.00
10 20 30 40 50 60 70

MPLSSLFANAVLRAQHLHQLAADTYKEFDMELLRFSLLLIQSWLGPVQLLSRVFTNSLVFGTSDRVYEKL
hhhhhhhhhhhhhhhhhhhhhhhhhhhhh< < -hhhhhhhh hhhec -heeec<-hhhhhhh
RDLEEGIQALMRELEDGSPRAGQILKQTYDKFDTNLRSDDALLKNYGLLSCFKKDQRKAETYLRVMKCRR

hhhhhhhhhhhhhhhtt

FVESKLCLTKIL
ehhc-cehhhh

Sequence length : 152

5 GH EARW-REHWARSH

Fig.5 Secondary structure analysis of GH protein

hhhhhhhhhhhhhhht-hhhhhhhhhhhhttt
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2.4.6  PRAFESTIER B

FIFH NCBA -4 i CDD 7Ek4:W2¢ T2 %t
R PR ST S5 R AT U A3 B, AR AR
# H i 4325 24 . Somatotropin _like domain-containing
protein, Bl A A K IR FELS A0 & 1 %, CDD /Y
M4 R DL Graphical summary Fl List of domain hits
BB, TERIERIIRR e R b %] GH
EAR A 1 A48, A somatotropin _like — —

cd10285( WLIEl 7) | SZAREE 5 1 UL I 8, PR T 25 a3k Lk
MFEERME 9 iR, B T ERBER/MARMERR
Wi, AR (CH) REARA B —FP KIS R 7F
EE SR TE RN, 8 GH i 5%y
TE A A2 1A 454 0% MAPK/ERK Fl JAK-STAT {5
S W R E, A RS R RE T 1(E
BIAEIFNE) (500 . BR T 3N B & AR KR e
A VF 2 A R R

[T e RTTITI

40

e AT e

120

20 40 60

80 100 120

Ee6 ZARM_REHIHT
Fig.6 Secondary structure analysis of proteins
R WAL AR Alpha helix (Hh) ; EEELFE  Random coil (Ce) ; GREALLFILE  Beta turn (Tt)

214028 2{% 3% : Extended strand ( Ee)

B7 RTIEBARGMEEFEEERKBE
Fig.7 Growth hormone like family of conserved

protein domains

B8 ZFUHLESFRE[SMEAMUR]
Fig.8 Receptor binding interface [ polypeptide
binding site ]

Pssm-ID: 198435 Cd Length: 180 Bit Score: 231.95 E-value: 3.88e-79

10 20 30 40

6 LFANAVLRAQHLHOLAADTYKEF

50 60 70 80

DMELLRFSLLLIQSWLGF 46

1 LFSNAVLRAQHLHOLAADIYKDFersyipeeqrgsnknspaafcysesipaptgkdetqoksDLELLRISLLLIQSWLKP 80

90 100 110 120

130 140 150 160

47 VOLLSRYFTNSLVFGTSDRVYEKLRDLEEGIQALMRELEDGSPRAGQILKQTYDKFDTHLRSDDALLENYGLLSCFKEDQ 126
81 VOFLSSYFTNQLHFGSSDRIVEKLKDLEEGIQTLIRELEDGSPRGGOLLKQTYSKFDVNLRSDEALLKNYGLLSCFKKDN 160

127 REAETYLRVMKCRRFVES 144
161 HKVETYLRVMKCRRFPES 178

9 RTEMBHENER

Fig.9 Conservative structure and comparison results
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2.4.7 3D g5R T

FIHTE L A W24 T 5 SWISS—MODEL ( https: //
swissmodel. expasy. org ) PEAT [H) Y5 LA TN 26 [ T 3D
S50, 5T GH 81 —HEEARL (WA 10) 1%
2 BRI [C Y ) GH L A 2 “ three-over-three” =
WIRAIEO BT S L5, o-B805E 5 To LG R A, 3
5 A N A5 AR — 2,

-
-

B 10 ZBR3DEH
Fig.10 Protein 3D structure

2.5 WSS

P AR R T B — B A R AT R
I, HaE pLH A4, GH 5HERKXEREY], 2
A AT Y B AR R a% . HAT, B NS T3 B
1 GH A5 2 W T R BL N A V3 5 i 4
XFT 55 @ s B AR B D T GH i PR A 3 IR
By I B b RGARFIER B SE SRR WA I, PRI A I
M DNA 7KV F1 2R A Bk P 44 [RBEF 5 GH
BN R 250 5 R P, Ry 10— 2D W 5 L 4 [ 1
A KR E AL A= A B 5E 7 T LE W AE B o dk
it # F ExPASY ProtParam tool . Cell-Ploc 2.0,
TMHMM Server v. 2.0 SignalP-5.0, SOPMA | SWISS-
MODEL %5 A4 W) 2= 3 GH ¥ 9 4544 A% 41 R 41
KTty i) B BRI AT T 0100 PR S 24
FYIFPE) GH ZIERR T 51 34T T BLAST X, #
THaEERE D GH MRSELKFHAR, ERED
SMEFEE KRN LB S LR HAB YR [, R
U R B RN R IR S GH SR M i 1 7E S
T G MR IS | XoF ) S 4% Bt~ 1 46l P 2R B0 A 5 B )
Uk o AN TR A oRT [) SRS et %) O ey 72 5 5 v
YRR W B MR R ek S IREF S GH
BEDA B g B 1) 2 1 B, e R R e, 3518,
4% ; BETRIAR, 4 0.7% . ILAh IR & it 5

HoAMFLIE 22 BIAS K, 7 L2 ok 208 1) 43 7E AN [
P FE LR ST, Ud W12 e 2R X 4 HF GH 1 25 (]
SERE B G AR Y S IREF S, GH 3
PR [R] X Bt Ak o AN [R) , A o DX 3l £ 3 R
15 5 N B 7 7 80 b i B AR S 00 2, dEfb g, A
NCBI 7ELE HE X DI fEXT GH 4 5 7= By ik 47 [ 8 1 1
X% 17 SR GH F IR T 9T Rk B
R 5T, K I K S 5 X B ER KL EM IR
Bl RGO R Y, [R5 A
AN RS PN e 3 Y 2k R A TR
FRTATHEAE A5 . X GH 2R 1 B B Ak 2 e I it 47 T
W3, 25 R won GH A B KA, HA
FOEMEFRECN 38.57, WA W R EE A, EAKY
WS R E M Z MAEE B UV R, — Ok U, 2
W 8 1 R P e, X — e S A BT R 1Y
KA B AFTE A R A Ff 0 — 20 i wF 52
Wit

S0

3 e

gk
1) ¥ [CEF 5% ) (GenBank: EU939446.1)
GH JE[H 5 AT Bk 99.68% , J& TR JE 41,

2) HECEFE GH B FHI & A 5 A4 FAil
4 AT S B R SRR A 152 4, 4%
TR 17638.54 Da, #UIR AL LN 9.01, 2F 52 B1#%
K, AR TREEA,

3) WREF Y GH e F 4 i e oA A K R A
SR T, GH B & A | A5, 8 T
ARME/MEILRME R, 708 B SRR &
HE R
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