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T ICIAEN GIH-like EFEM R ESR#ZFRIA

WA, BRIEET

U REHERZKT B, TR HHL 524088)

i

2. JZH RT-PCR i ARIKT1EH [CIHIF(Macrobrachium rosenbergiiy GIH-like PR T B i324E (ORF)F 41, i

TP E R PCR F ARG M S /e % [CIR IR AN R AL b i Rk i, JF 8 R R H AR R R IA P [GHEF
GIH-like VKR EHE A . 2R ER: P KIBLF GIH-like ) ORF 414 339 bp, 4R 112 MEIERRIREE,
Hrif & 34 D EIERA MG SN 78 D E LR BGARK, BAT CHH 5306 1T R RR AL RVRAAE 5 [R)JEM:Fn
LR R, B IREEF GIH-like 5 AARYF GIH WIREMERR , B4 X FR R ; O6E R PCR 48R 5K,
B IIBUF GIH-like TEIRIAFF IFEA IR, W EEP<0.0)E THABHLR, 7M. M1y, OIS Rk
RS FFRIBN P RIBAF GIH-like B RN T HRZIH 2.6x10%, BREVEEAFLAHN 8.5x10°, 5
Prot Param Tl 1) 9.4x10° 3%t .

X

B8 iR BICEER; PERMHIME(GIH); GIH-like 5l ; JikZFeik; HAKEN

FESES. $945471; S917.4 MRS A EHE: 1007-1032(2023)01-0114-07

Molecular cloning and prokaryotic expression of GIH-like gene of
Macrobrachium rosenbergii

ZENG Qilong, CHEN Zhaoming”

(College of Fisheries, Guangdong Ocean University, Zhanjiang, Guangdong 524088, China)

Abstract: In this study, the open reading frame(ORF) sequence of GIH-like gene of Macrobrachium rosenbergii
(MrGlH-like) was obtained by using RT-PCR, the expression of MrGIH-like in different tissues was detected by qPCR,

and prokaryotic technology was used for the recombinant protein of MrGIH-like expression. The results showed that the

ORF of MrGIH-like was 339 bp in length, which encoded 112 amino acid residues contain 34 amino acid signal peptide

and 78 amino acid comprising the mature peptide, and MrGIH-like gene possessed a typical structure motif from the
CHH-II family. The analysis of homology and phylogenetic tree showed that MrGIH-like had the highest identity and the

shortest evolutional distance with GIH of Macrobrachium nipponense. Quantitative Real-Time PCR analysis showed that

the expression of MrGIH-like was the highest in eyestalk and very low in brain, nerve neuro, heart and other tissues, and

the expression level was significantly(P<0.01) different between eyestalk and the other tissues. The relative molecular

mass of MrGIH-like recombinant protein was about 2.6x10* and about 8.5x10° after removed the tag fusion protein,

which was very close to the relative molecular mass(9.4x10°) predicted by Prot Param.

Keywords: Macrobrachium rosenbergii; gonad-inhibiting hormone(GIH); GIH-like gene; prokaryotic expression;

recombinant protein
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REZF % W CVHEF GIH-like FLH 0 FEle 5 FA% 323K 115

P A1 ) 38 3% (GIH) S ik oA B 3 410 i 33 3%
(VIH), J&38 & FH 52 s e RS R (CHH) K%Y
— RN, & CHH ZE 2 IR AY 54
R GIH H X 3B - IR XO-SG)E A 4RIl
FABAE, SMBIEAVEFFORE . KW E . fekf
PERRSFAIZY, FERADHIMER & B e, GIH
17 S IS Y R o Bt & S G A <Y 2 L A
HOEBEAE T O0EL, Sl 1] U9 B AR (1 R T R
Vol /> B ¥ R A AR S R R A ORI R B SR R
R FEMEvErD, GIH D)5 1 400 i e A 4
AR T P I D8 22 A 10 42 0 i e 0 K 82 % 5 A A8 i
178 -GIH B — R E5H 1 72~87 MR ILFRFR AL AT,
8 6 MAFREMERR, AR (S 5 K-S ik
(i g 1T cHHP), BRgEle 7R, A
[P FhIE] GIH AR 4> F B 25 RAEH K, KMZ
H11x10%, /NEIZ K 3.0x10°, TifE2EAY GIH — %
BUN, 294 2.0x10°~3.0x10°, T GIH BIRFFETE S
R XFHR ., VRERREE T AT M HGE

B IR IR (Macrobrachium rosenbergii) X 44 552k
PEWERHR SR RAR . ZREER, SRJE T sh
Wil WRRsiW] . N A EAR
BH | 2 H(Decapoda) . £EIT 5K Palaemonoidea) .
K IR} (Palaemonidae) . {AEFE (Macrobrachium),
S AR R IR KA, & IR IR —Fp iy
ZUFANRY, EEAEARE X, HTHEA A
Kb, g MAK. ZYI3E. BERMMER . B
TRAETIBREERZA S, A 1976 AEHELAELE
MHARG [ HELSK, BTN Bk AR K
Feg bz —B E AT TR AR RIS AR
hIEE SRR . M EE . RES WD, Wi
TR D AT LR s R At 2 I
0 R A 2 Sk 28 8548 0 ik o B IRTR T GIHlike
(MrGIH-like)¥%.0> 75 (EST), M4E EST F4135E1 151
YivilE MrGIH-like ()T EHE(ORF)F 41, FFXT
HHEFT A5 B2% 5301 5 RO E i PCR(QPCR)
FARKM MrGIH-like JEPTEARFHLP K51
i, FHR AR FEE AR R I W B
B TE R 5 SEE o S R D RE SR (S R EE AR AL, TR
A5 CHH FGM 2RI S ok

1 MR5EZ%E
1.1 iR

T 2RV A DR 2 AR TR 85 T A A 0 i b Bk
E— A B . WE 1 S IR AR, PR K
(10.38+0.25) cm, VIR 5 (9.04+0.41) g, BFHT
5 mP Kb, EREME 3 R A TSR, M2 d
oK 13, &FF 1 AT,

1.2 FZR|{H

TransZol Up Plus RNA Kit, DHS5a KI#iR% A
B2 SR . BL21(DE3) K W54 A2 4540
M S SRR &34k TransGenBiotech =i ; 2% Tag
Plus Master Mix >4 Vazyme = ifi; pMDI19-T Vector
Cloning Kit, T4 DNA %%/ . SYBR PrimeScript
RT-PCR Kit ¥y Takara j=gifi; RIS &4
SangonBiotech ;=i ; A% AT pET-32a H)
IR 22 B S o 28 ORAT-

1.3 A&
1.3.1 % RNA JZE& cDNA 4444

MR 3 HR/ I L 3 R AR B
S EIRIER , Y T | B DR 8 RO IR A R AT
JHIRAR . WLRAFZH2]; 2/ TransZol Up Plus RNA
Kit 7 & U B B T4 418 RNA #2110 SR
SimpliNano T &G RETEXT S Y RNA #1756
PEFIE f, FH 1% BB I L RS D L 5 4k
PAHE ) RNA B T80 CUKEEIRAE, & ¥ Fik
RNA 408 S sl ) G i B Bk A s 5, s
cDNA F-20 CH-1E, HT MrGIH-like :H it
HARIR iR

1.3.2 MrGIH-1ike R &£ %

R 5 M2 TGV A HR AW 77 ik 28 B804 1 v 7 16 11
MrGIH-like 3£[H EST ¥4, iz Primer 5.0 $X %
RS Y GIHA-like-F/R(FE 1), 51#¥h LiffE
THY TERARAF G KH PCR EAY 1
MrGIH-like 3£ ORF J751, ¥ A% (20.0 pL):
2xTuq Plus Master Mix 10.0 uL, GIH-like—F 1.0 pL,
GIH-like-R 1.0 uL, HE4% ¢cDNA 1.0 uL, ddH,O 7.0
ulo W ARFF: 94 CHIAEME: 5 min; 95 ‘CAEME 305,
58.3 CiRk 30s, 72 CHEff 1 min, 34 MEFR; SR
J& 72 CHEME 10 ming 4 CIRATF. F 1% BIEHHEE
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JEHL UK A PCR 455, #4547 B, &7 KK % 100
uL P H AT, R BRI H 4%
W, SR)5 5 pMDI19-T #ik 4 Cidwits:, #BE/K
Y A DHSo RKIGIRA HERZ S0, +
LBAmp")EIRE TR AR 3% 12~16 h Sk 5E
BE, $£E AT TR IR AT

®1 ABFAAMGIMFS

Table 1 Primer sequence information used in this study

514 FFHI(5-3") JHiE
GIH-like-F ~ GATTATGGCATCTCGTCTAAACC  ORF #if&
GIH-like-R ~ CAATTCTCACTTGCGTCCG ORF Tilg
GIH-like-qF ~ AATACATCGTCAGAATTTGCG Y E = PCR
GIH-like-qR  CGGACGCACCACATGAA P E = PCR
GIH-like-matF  CGGTTTTTGGACGACGAG A S e
GIH-like-matR  AATTCTCACTTGCGTCCGAC UK S e
t7 promoter ~ TAATACGACTCACTATAGGG BIRAE
t7 terminator ~ GCTAGTTATTGCTCAGCGG BIRAE
M13-47 CGCCAGGGTTTTCCCAGTCACGAC B4 E
M13-48 AGCGGATAACAATTTCACACAGGA FETR4EE
EFla—F GAAGTCTGGCGACTCCTGC A= sl
EFla-R AAGAGGAGCATACTGTTGGAAGG &Kl

1.3.3 AME&F5H
iz H ORF Finder(http://www.bio-soft.net/sms/
index.html) #E 5t %F B 1) 224 2L /R ¥ 4, O fil
BLAST T. H (https://blast.ncbi.nlm.nih.gov/) 17 &
FEPR I R PR R FbX); 2 SignalP-5.0 Server
(http://www.cbs.dtu.dk/services/SignalP/) 7 il 3 [A %
G5 A TMHMM Server v.2.0 #E TS 5454
353471 ; 12 H ExPASy—ProtParam(https://web.expasy.

org/protparam/) . ExXPASy—ProtScale(https://web.expasy.

org/) 73 X} FL R Y 5 14T BRAL 4 5 RN S5 K M A
Br; FH SOPMA #4179 4544 43 A 5 8 &t
SWISS-MODEL X} 8 15t () = ZZ5 AT T 5 A
NCBI | F#ARYA GIH R IERRITY], s
CLASTWL #4757 51 Hexd K Rl oA, M
MEGA-X #17 R Gt A e
1.3.4  MrGIH-1ike 3T 644042 £ 3K 5H7
ME Tk S 28 MrGIH-like ORF J$%1, izl
Primer 5.0 A=K/ INA 80~150 bp A=
5|9 GIH-like—qF/qR(F 1), Pk 1.3.1 FREFHFA
HEUY) cDNA AHitk, 2/ SYBR PrimeScript

RT-PCR Kit BEHI BRI RIZL GIH-like H:H
WS K(EF o)ttt 3 MEE MY, RN E R
PEXT R, 38 WK 2 (25.0 uL): SYBR Premix Ex
Tag 11I(Tli RNaseH Plus) 12.5 pL, GIH-like—qF 1.0
ul, GIH-like—qR 1.0 pL, cDNA #ifz 2.0 pL,
RNase—free Water #ME £ 25.0 uL, WP : 50 C
W SR 2 min; 94 CHIAEME 10 min 95 ‘CARPE 15 s,
60 ‘CiEk 60s, 72 CIEfH 455, 40 IMEH; 4 CLR
1 10 min,

1.3.5 MrGIH-like T E G EF AL

MRS SERE1S 3 19 MrGIH-like ORF 551, FIH
Primer 5.0 %4531 MrGIH-like R SCRES 19
GIH-like-matF/matR($ 1), ¥ MrGIH-like ¥4
B A Befke B i 2 alifbnliie, HA&AT 5 RE
R pET-32a XV FH T4 DNA EHGT
16 CiEHEI I, I8 8 47 19 I 4% 3% 3K Ak
pET-32a-GIH-like # A BL21(DE3) k7% 7 15 2%
ZAAME, LB(Amp )E &G FRIE 37 CHiFRLR,
0 5 BE I T B o 5 T 0 ) B o P 2k R
pET-32a-GIH-like $F %] 5 mL LB(Amp WKL 77
b, 180 r/min. 37 CHEIRH G IHLEF;
B 50 pL iS AL RN T 5 mL BT LB(Amp )RR
JrEFFEA, 180 t/min, 37 CHEIRREFE R H ODeoo
{84 0.4~0.6; LA 0.2 mmol/L ) IPTG, 25 °C . 180
r/min iES 8 h, ZJ5 8000 r/min B .OIREREMA, It
FHIE 75 P e ab 35 54T SDS-PAGE 43+#7 o

1.4 BIEGITSHh
iz JH] SPSS 19.0 X%t € i PCR 4%
B EM M2 mAm A

2 HFRE5EPH
2.1 MrGIH-like ZEFF|HHER

MrGIH-like 3£ ) ORF K/NA 339 bp, 4
112 NMEIERR, WAKI/INY 78 ANERR, H
a6 MASTRE IR IR (Cyst, Cys™,
Cys®', Cys™, Cys™, Cys'"); SignalP-5.0 Server {5
SRRTNSE R R, 1~34 14 MrGIH-like 155K ;
TMHMM Server EZFATN, AL 14~37 P4
FERRAFAE 1 DNESIEIX ; NCBI 45 5 1%, 38~102
AR IR A %I PR SFE5F 3R (D 1)

HATHRA
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1 ATGGCATCTCGTCTAAACCAAGCTTTCACGCTTAAGAAATTAACATATGTTGCGATAATGATGGCTGTGTTCGGAATACTACTAGTGGAT
1 MASRLNGQATFTLEKEKTLTVYUVATMMAVYFGILLVYD
91 CAGACTTCGGCCCGGTTTTTGGACGACGAGTGTCGAGGAGTCATGGGGAATCGTGACTTGTACGAATACATCGTCAGAATTTGCGATGAC
31 QT SARFLDDEIJRGYV MGNRDLYEYTVRIMADD
181 TGCGAAAACTTATTCAGGAAAAGCAACGTTGGATCTAGATGCAAGAAAAACTGCTTCTACAACGAGGACTTCATGTGGTGCGTCCGCGCC
61 deENLFRESNVGSRAKKNIFYNEDF MW VERA
271 ACTGAGCGTACCGACGAGTTGGAGCATCTGAACCGAGCAATGAGCATAATACGAGTCGGACGCAAGTGA

91 T ERTDELGEHLNRAMSTITIRYGREK *

PR RIZ RSN ; IR Sk HER LR SR QIR P a5 il &% T
1 T GIH-like EEMBEFTI RIESHEEERFT

Fig.1 Nucleotide and deduced amino acid sequences of GIH-like of Macrobrachium rosenbergii

2.2 MrGIH-like EHB MRS TER

Prot Param W45 R /s, MrGIH-like 25 1119
AT 1.313 3x10%, FIS4EHL 50 8.58,
MrGIH-like Z4 518 7 51) Hhais 1E L faf 1) 24 R R (Arg
Lys)iREA 18 14, (HZAEM SN 16.1%; i
T R FEFR (Asp . Glu)FRIEA 154, & FEm L
) 13.3%(F 2). MrGIH-like & IIAEEE RECH
21.90, MEEREN, IREPEIEECH 82.68. mHizktk
SrHTiRN , MrGIH-like 25 A S F- B SR KA BON
—0.230, NFIKEM, fem bk RSO s K
PEFRBURBAESS 25 (i FIER 95 i, 4331k 2.956.
—2.144( 2).,

£ 2 BIKBIF GIH-like EAME AR

Table 2 Amino acid composition of MrGIH-like protein

FIEMAR B A || EEEREH B N %
Ala(A) 7 6.2 Lys(K) 6 5.4
Arg(R) 12 10.7 Met(M) 6 5.4
Asn(N) 7 6.2 Phe(F) 6 5.4
Asp(D) 8 7.1 Pro(P) 0 0.0
Cys(C) 6 5.4 Ser(S) 5 4.5
GIn(Q) 2 1.8 Thr(T) 5 45
Glu(E) 7 6.2 Trp(W) 1 0.9
Gly(G) 5 4.5 Tyr(Y) 4 3.6
His(H) 1 0.9 Val(V) 8 7.1
Ile(I) 6 5.4 Pyl(O) 0 0.0
Leu(L) 10 8.9 Sec(U) 0 0.0
3l 95
2

g

1

%

B0

f{l

-2

2,144

-3

0 20 40 60 80 100 120
HIERR L E

2 TKBIT GlH-like EARKMTUMLER
Fig.2 The hydrophobic prediction result of MrGIH-like protein

2.3 MrGIH-like EREIEIRM SRR ARG LR

$¢ MrGIH-like ZJEM2 7 517E NCBI L i#t47
BLAST X}, MrGIH-like ZU5#2)7 41 S5THEF GIH
U , 5 HAEREE SR GIH [RIIRMERUR, 6
Yoy 2 s . b, 5 HAYR RN (Macrobrachium
nipponense, AEJ54623. )[R IEVE R &, 7 91.64%;
M 5 5 (K 8 ¥F (Macrobrachium malcolmsonii
ARBI8039.1)[AIEMERZ, T 68.12%; SHEH
WR(Palaemon carinicauda, AlJ49750.1), ZEIMEIp
WN(Homarus americanus, AAB21582.1), 7
(Scylla paramamosain, AHE40786.1) . B 7 Xf #F
(Penaeus monodon, ACT35015.1)[[FIEMEEAL, 43
PR 56.64%. 51.95%. 49.45%. 41.67%; 5L
X HR(Penaeus vannamei, AGX26044.1)f4[EJ5ME
A, N 37.78%. ¥ MrGIH-like ZILMR T4 5
FRYIR LR I HAT Z S R, IR T
6 MORSF IR e 2R IR BT , P S TE R 11~17
2 A 63~66 REBHBNPRST , H A 12 60 115 CHH
IR 1Y) Gly FRIE(Gly™), BBk C Il A e
BEREALA 15, Gly' (18] 3). 2E H ASTHIR, b [GIHAT,
FR IR, BME IR, OEE, RO kiR
(Homarus gammarus, ABA42181.1), JI%&5H U
(Metapenaeus ensis, AAL33882.1), BE{7XJUF, I
KR (Panulirus homarus, QHR84460.1), JGi5%}
YR (Penaeus semisulcatus, BAV60264.1), F.ZHEEXT
IR, 32 ] MEGA-X X} MrGIH-like 3:IH 1) 2 3£ 5
FIHEATHEEOC R 73T, R 4BH 1 (neighbor joining)
MR RGEIAN, AREEERE 1000 ), 4521
wnE 4 Fi7s: B IREES GIH-like 5 HAREF GIH
RIE—3, S5EX IR RAE, [RIURESHrah
REZETFH LR,
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* 20 * 40 * 100
B [GVANF  : MASRLNQAFTLKKLTYVATMMAVFGTLL!DQ 'S/ RF| | 'ES Y ED R \*TDE EHL RVGRK : 112
FIAJEIF  : MASRLNKAFTLQKLTYVATTMAVFGTLL 'DQ''S RF| '/ E® YD H. " TDE!EHLNR RVGRK : 112
WRHE VVMAALWSLS /QR 1A/ RM |/ E® Y EEQT (@S 1 INTEHKKELMQ RA— : 91
LG . ) Y VD Y10 HGD DQLNR I l-———— © 69
HREAIF  © —MVTRTTQRIFAQRVLVTAALVISLFL!ISG IS RY/  E§ Y. VD V.12 (HGD! EQLNR RAGRK : 110
BRI IEAF ASAWET \DSP. HENIRY A I HTMH V.1 © (HGE IDQFRK R—- : 76
PETIXAR GACL/INT/SKER - AENENINN. (iFRUOF MO TINGL POIDGLGINR@EN QW[g MEBHSAK EAE EHFRL NAGRP : 84
JLYHIEEFUT : LLATVALGA-L N/ SNER A TENEOMNR  (F RECSF D8 NG PO GLGENREEN . Qvg MEBHSAK EAE GHFRL I f NAGRP : 90
3 FRIBAF GIH-like SR ZEFFILLIER
Fig.3 The multiple sequence alignment result of MrGIH-like amino acid
—— Rl TR R A R LS, ZE AL AU ek
il iﬁ?&gw EARILEAR, ENLA . BREE . BRJLT AR, IR
50 e RN . . e
700 IXM»I-IM!F!‘1 WiH 2! MrGIH-like HE[F 9 AH X 2 5 & W 2%
98 ——— ABGRIF .
100 L——— 1 iur (P<0.01)/ T HALH LU (5] 6).
VG 2007
WBUIRAF d
DAL EDOE N
00 BT . I
100 %Wtﬂiﬁﬂ‘ ) ) 200 b=
65 JFLEEEXSHR ®
?}7(‘
=
4 T GlH-like SEREFFIRIHUK SILER E
Fig.4 The phylogenetic tree analysis result of MrGIH-like amino 5' 100 =
3
acidsequences
oL b o o
2.4 MrGIH-like & B =B Z5/AFNEE ot PO P ey ey a
ES B NV HT HP MS OV Gl
PEES MrGIH-like [R]V5 14 fe = 19 H A< 33 4F 4141

GIH, iz Jfl SWISS-MODEL /3 HI%}x 2 N A kAT
=AEZERTN, g5 RN 5 B, TN 2 NMEA
1) = AE L5 AR —F, 15 ] SOPMA X MrGIH-like
AN AT 08, 2R EY], MrGIH-like
FEAMT 68 4 o IBRIE, 5 MNEfEE. 4 1 B-F5 A
K35 ANTCHNEE, 3 b SRS E 60.71% .
4.46% . 3.57%FH1 31.25%.

S T

a b
a DIGHIF GIH-like; b HAIHIF GIH,
5 SWISS-MODEL Filig% [RiB4R GIH-like
B AEER GIH M =4GRy
Fig.5 3-D structure model predicted by SWISS-MODEL of
MrGIH-like and MnGIH

2.5 MrGIH-like EERBALFTIETTER
iz 76 E 5 PCR Fi ARG MrGIH-like FEIH
TEARFRHL 2 Tk, B5R TN, MrGIH-like %

ES MR#f; B fili; NV #Z4; HT OAE; HP  FFBERR;
MS JLA; OV BREL; GI #H,
6 FIKIBLEF GIH-like EEEA A RALANENNRIEE

Fig.6 Relative expression of MrGIH-like gene in different tissues

2.6 MrGIH-like EAAERIFSRIELER

R R IE R AXT MrGIH-like B IEF T
FHERFHRRLE, 459RWE 7 fion. SDS-PAGE
KSR R, 3R I RlG 8 A A o3+
JREEZN 2.6x10°, B2 iRk EA pET-32a 1Y
Fr&EH , MrGIH-like SR EE F A AEXT 70T ot
2 8.5x10°, ST 9.4x10° 53,

1 M

-

i
-
' R <—2.5x10°
-

1 ZIGIBEF GIH-like L ; M Marker,
7 FRIBER GIH-like E4A%EH A SDS-PAGE Hjk4s
Fig.7 SDS-PAGE electrophoresis result of MrGIH-like

recombinant protein
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3 HF5Te

CHH ZERMRHRAE 5 Ik 5 i BkEH 7 Xh
CHH- [ BUH1 CHH- 11 %, CHH- I BIF{E 5 K5 %
K [ f77E— B CHH F8AHSEHT /K (CPRP),
CHH-TT B CAAE A, 1 B 0 3 2 e T i
CPRP #X43 4 CHH-T1 #4112 ARS8
REAS BRI T S 17387, SignalP-5.0 Server Til
MZE RN, 2 P55 IS IR B AR
BEARKKNA 78 ARSI, ZEIFHILATZE R
N, HAGABK R BAFLE 6 MESFIENE A R iE
FLA 12 4320 1T CHH Bl i H- i >4,
X B2 BLAR R BHIZ LR S TT A CHH FGFEA . [
Ttk AL C R AP 45 AR, %A 5 H ASTHAR
GIH B [R5 fe i , 2R 4% 0% 22 fiedlt ;s SWISS-MODEL
RN, 2 MERAN SR TES, 45
P ERE, MRS A D hE, 1
HIZ L R v BB 2 QTR AR GIHlike HEIA

GIH C&fEr 2 W s hplidiis, A7E
ANFEFZERHSEsITh, GIH R8I 22 75
K. DE KLEIN 2141 ] Northern blot 77 %) 24
FIpHRIY GIH FifK mRNA #7580, & IHIAE
IRAR RS aE T Fik . EDOMI 25U % 3405 sk e ik
(Nephrops norvegicus)I*) GIH 7EHRARFI_L &8 w2
TP A A o SRR AR SE 0 i Rk i Xt
WR(Litopenaeus vannamei) 1 & ¥R (Exopalaemon
carinicauda)t) GIH #HATHLFRRAKFAGI, A
PIEBTEIR N b Rk Ay, AEHMZH b Rk Ak
s AR AT, 12 PG PCR HARX
T IVTREMY 8 MHLUHAT T MrGIH-like 235/KF
K, 4550, MrGIH-like JPRAERRAR o B AE X
Tk, W P<0.01)E T 5 HAbAH AW,
FEMG . FREETT L O NERIF R /D R 3RGE, 7ENLIA
G SEANER P L AR  AFIFZEH FE 8 GIH 1Y)
HA P EREKR, vhe SPFhrkeEE b G,

SRR FIA P AR CHH Kk E DRe ) &
BFE, B REATEMHENEL CHH KM
KEH, U TH8% CHH RIGME A i,
SEOHELL B A LAY )L, UDOMKIT 2510 41
4fi CHH =20 8% 1 1 S 20 D0 55 U A HEAT 8 B 75 % 0

L RIS K B b, IR AR A
HA LY TE s OKUMURA 2215k 5 BB w5t
WUEA T MIH A1 GIH WY 820 8 B A e i 2k
Autg, FHEZRIIEARRDFHEFRET
MrGIH-like JEF ) E 2 1, SDS-PAGE HLUK%G
R, ZEEEALA N 2.6x10°, REREEHEY
N 8.5x10°, S 9.4x10° BT .
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