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Expression of Human Rotavirus Nonstructural Protein NSP4 and Its Activity of

Diarrhea Induction in New Borne Mouse
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Abstract: To investigate the function of human rotavirus nonstructrual proteih NSP4 in the pathogenesis
of rotavirus, the cDNA of NSP4 gene of a human rotavirus strain 97SZ8 was cloned and its 86-175
amino acid at the C terminal fused with GST was expressed in E.coli BL-21, the recombinant protein
was then purified with Glutathione Sepharose™ 4B affinity chromatography. Purified NSP4 protein was
administered to young (6d) inbred Balb/C mice by the intraperitoneal (IP) route (0.4nmol or 1.5nmol).
IP administration of 0.4nmol recombinant protein induced diarrhea in just 1 of the 6 pups, while
diarrhea was observed in all of the 12 pups when inoculated with 1.5nmol GST-NSP4r and resulted in
reduced weight gain (P<0.05). In this study, a mouse model of diarrhea induced by human rotavirus
NSP4 was successfully developed, and can be used widely in the highlights on mechanisms of diarrhea,

treatment and prevention of human rotaviruses.
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BE: FRARWRFIELSHEND NSPA ERIRBEBR P NEM. SEBIIREARRKEE 97528 &, UA
BEHAK S-HEBMAEANKEREXBITE BL-21 $Kik NSP4 EE C 3 86-175 EEM 3+ Glutathione
Sepharose™ 4B FEM4i{k., HKALE T4 HILL 0.4nmol 1 1.5nmol (I B M H FI4E Balb/C LK, ERBEER
EMBEZRER. LTESH 0.4nmol GST-NSP4, EAFAN, H 1 LARRE—IHIE (1/6), £F 1.50mol
EHAEAN, SRAFFARTCEHATEES, FAE—EHREREM. XAFRWSEFTEPRBIT —/A
W FERE R, SR FTEEARRFZENBIREIE. BT mpsas RIEEEER.

XA W TE: IH5; NSP4

FEAHS: R373 CHRERIRED: A WEHS: 1003-5125 (2003) 03-0217-04

BWRIZE (Roravirus, RV) RAHFI4 )L™ SA11 Bk NSP4 e 58RI BHE A X BEX

HERENSREERA"BRREERAS 11 X
HE RNA FBA L. 48 6 MEHEE (VP1~VP4,
VP6. VP7) K 5 ME4ME X (NSP1~NSP5) 2,
BARCLHET TIE 30 FEMHF, 18 RV BEHLEHIK
WEHIT AR, Ball P 5 SR BB R R 5

WiRB#: 2002-12-26, E[EHHHE: 2003-02-20

PR H AR AN, A#WRHE (HRV)
NSP4 ZEBUH  HI1E F M Rt — SR . NSP4 &
HHERE 10 &wi5, &F M FRILBES, HB
—MN175 REBRHEA. SKFENE NSP4 1R
9 Y5 P RE L R LR, BRATT — B B4 L

* HOWH. RRARNFELSINE (30000145); BE “NAZ" HIEYHBRAR Y EARSREBHRE (2000AA215011, 2002AA206641)
fEERS: TR (1975, &, UREE, HERIESLRKXEBESERELE, TENESTRBLHIN,
OENEE: TR (1968-), B, LWHREE, BHAR, HRFTFNS TFRESEEFETH. Corespondence author,

R (11 21 )



http://www.cqvip.com

218 hEHRE ¥

pooo http://www.cqvip.c;oml

®18 %

VB FEMERE & P 4 B 15 B HRV NSP4 K] i) 86~
175 EEMmIGX BT T RIA (NSP4y, truncated
NSP4), ZE/NR EVIPE T HBUEEHAL.

1 #MHE5F5*

1.1 #g

K E B # BL-21 (DE3) 8 Novagen 2
F, JiHRL pGEX-5X-1 A Amersham Pharmacia
Biotech A &=, LK FTH T AEM H TaKaRa 2
Al SHRPIE 97SZ8 HEA K NSP4 HFH F B
7 [ b pUCM-T-NSP4 H14 B #J22'®, H GenBank
354 AY159649. Bt ALYIBE (HRP) #5
Ll IgG R B P ILAF, ERABRHKEA
Serva 2 Hl, Glutathione Sepharose™ 4B i H
Amersham Pharmacia Biotech 2] . 323 F$IRIAE
FHUABER Balb/C ZFE WA+ HEZRIFE
BBPRFFFT.
1.2 FiAFRR pGEX-5X-NSP4; Ry432

PCR 3§ NSP4r, 759 18 v Bt _E T s 195
HFIN EcoR 1 1 Xho 1 BSUIML A, 51¥FF)N:
beg5’ gctgaattcatgaaagagcaggttactactaaaga3’, end5’ct-
cctcgagtcacatggatgeagtcactte3’, PCR 7= ¥ & T
pcDNA-II B4k, 2B V) E M) 5 fE N K& B K
pGEX-5X-1, ¥4t XKIAFTE BL-21, RS RIEH .
1.3 EHMEEA GST-NSP4; iFSRES fiL

PREUS E A b M & M T & 100pg/mL &
FHEE (Amp) M LB BikEFRESD, 37CHRG
BRI, BUREWIE 1100 HeflER TRt
Amp ] LB A5, 37 CH5IRE ODgo=0.6 &
£, A IPTG ELWAEAN Immol/L, 27 CIKENR
WIESE 8h, BOMUERE, Keh AR, £
Glutathione Sepharose™ 4B 1E R Aifb /R, JHaT%
#E At T4tk . B pGEX-5X-1 ¥4k BL21, [FEliE
HERIE, dilt GSTEA. FiFdtEOREES
HF-20CHREFEH.
1.4 FEARKENFER

BIBE B A 0.2g/mL & T PBS, K
AR, AR EEAUTE#IT SDS-PAGE &+
., X FRIEFY AT Western blot Bflll, —Hi A
KR $T NSP4 ZRLkPuik (£EH Wyeth A7 H),
ZHiA HRP ARt BFIEPUER B 1gG Hidk.
1.5 NSP4; 5B EHERIAE L

#%5F GST-NSP4r & GST EHUULHEHH
KRS, F BCA AFE (Pierce AR #ITHEA
EBRM. AR (6d) 24 0.4nmol EHEH

#H(6 R),1.5nmol EAFEHH(12 ), 1.5nmol GST
A (9 R). IREEESANED, EHEH
12h Py, 5/ 3h ZAME—R, W58 6h AH—
WHFFELMEE 72h, BEF 12h —IRUWE 1d, FHIKA
FiRBRIEEIRER, WEBE-EER, BE
frNrs R, Bl a0k 4 &, 1 ZOUREE
EOIME, 4 BANTERUKEERE, 2 % OKFEGE
BHA AR RIEE) KU ERAHAEE, BE
B R — A SERk. WREIE IS 4 F I AR B E
FIRHAE. BRITERE—BERRIFFHILR I A
R4, CAHERR BFFLPRSE ] feiE i TR

2 #X

2.1 NSP4; i PCR ¥/ # 5 EHRER pGEX-5X-
NSP4; HIEHI & E
PCR #1811 270bp ] NSP4r £ REF=Y, A
TiFE# 1k pcDNA-11 J5, DNA Pt RASERIE
1, BUAEA pGEX-5X-1 ) EcoR1 M Xho 1 153, B
4317 2% 87 T 41 FURL pGEX-SX-NSPA #FEFR (B 1),

270

Bl 1 NSP4;PCR % £ K pGEX-5x-NSP4; B 1] £ &
M DNA Molecular weight standards (DL 2000)
1, PCR amplification of NSP4r; 2, pGEX-5X-NSP4 digested with EcoR I
and Xho! I; 3, pGEX-5X-1 digested with EcoR I and Xhol I

2.2 GST-NSP4; fE E.Coli RRYFIE R
pGEX-5X-NSP4; ¥4t E.Coli BL-21 J5H IPTG
S RIE, KIAE 37kDa A1 B HHEEF R IERIE L,
RIZBAEFESE 8h AAXIEE, L8NS
WRIFEHAEARCBELSEAREAN 30%A4h
(1 2), Western blot UFBHiZ & 0] 5 NSP4 Hilk
N, R ZEAR/IERTRE (B 2).
23 EBEHFEAMAL
BRESREF=Y U ERETEFE, HEH
FEOWKEFETEFEEBOEH EET, AT
ik 58, BATOUN o ¥t 2R B &8 4 #EAT 44k,
SDS-PAGE FI#4MA% 43 R AL T Glutathione
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Fig.2 expressed and purified recombinant protein
A: SDS-PAGE, M, Protein molecular weight standard (middle range); 1,
Cell lysate of BL21/pGEX-5x-NSP4 before induction; 2, Cell lysate of
BL21/pGEX-5x-NSP4; 8h after IPTG induction; 3, pGEX-5x-NSP4r
purified by Glutathione Sepharose™ 4B; 4, Cell lysate of BL21/pGEX-5x-1
8h after IPTG induction. B: Western blot analysis.

Sepharose™ 4B SERIAIAL 5 0 E 4 A 21X F] 90
%L E, SEARLLHESIYLRIIER,
24 NSP4 BUREESER

7S 0.4nmol GST-NSP4r EH FE AR, XH
1 AAPRRE—IHRE (1/6), MXECRHE,
4F 1.5nmol EAEHE, LRAMFIRILS
HIR TS RER 2 HEAS)E 3h (2 2), 24h
HHE 4 R, Z2 48h FE24FH 11 RHBLEEES,
% S4h ALY E B SR 3 R EE
F1b), ME 72h F2HELEILEE (F3). 7

10/12

1

f 9/12 ®1.5nmolGST
PN 0.4nmoINSP4
5 1.5nmoINSP4

—

Number
D = N W A U 00O

w2
!

i
snz ||

] i
412 if 12 || I 412 4/12
M i 1 1

o
o

mnon
212

I [ |]

! 1l N

; l,i !‘ !

i i “L onzf o2

!
3 12 24 26 30 42 48 54 66 72 78 96 108
time (h)

B3 fdEARNEEESRBEE
Fig.3 The number of mice with diarrhea at different time after

administration

B REPRIIME R — UK, 7 1.5nmol 4 12
RARPNE—RARFEHREE, mER 1 RE
PR, Bl 7R KRR —BEEE CF
¥ 8h), ZILMEIE, WMELIT—4 12~24h fE) &

WG, XRET —IREE, FHFENRRE K
Y, REZHIPIREKEEE, NH 4 RXEHN
FARKEE(E (1 ). GST XTB4HE 1 R (1/9) ¥H
DRSS, — R ORI, S ERAEMNFE
. XX BAFAERKT 290g,
LA FIIBERKT 235z, 2 RK, ZRE4L
RN (P<0.05), WHAMEER T MRKEK.
3 it
BRRESBEEMYLE R RGE, Y#
TR B R YE R BRRER, 5IRBEA R AIKE
fEEEREL, SRRV, EXTEMBEEA HRE
HEHLURERZZ NS . RRAHEIESEHE
H NSP4 nJ A R MM A GE A5 BRI, Rl thek Bl
MBSt Ca® WIKHAAMS®, Ca> F BT SBEE
T4y, 3+ B NSP4 WT4F SRR a1 BRD), Xk
MBI NSP4 Al e EREREF XK. AR ER
NSP4 I FEZER SHRKREIRMESEE X,
B IX A B AR A F . REBH RV
%Yy, IWEFRBEIT AR EARNEEBEES R
K% EE NSP4 BEIThRE/EE— B MIBF . ik,
AXRET RN BEH — By LRERRKE
] NSP4 & H 35 HBUSE AT TP R
BMNEaERATHZMRREBEREBRENAR
FIfe X R RTIE LK NSP4 FEH, HEHWKIKEBR
I, TIERRIERG XA LLH 2 DG KB SR BT
wHREEHE. NMTENO IS RE, 5E#K NSP4
EOENHEEREHNH/KEERER (B4),

T T T T T T T T

1
20 40 60 80 100 120 140 160

0 gHydrophilicity Plot

Bl 4 NSP4 KBiKHER
Fig4. The hydrophilicity of NSP4
X 2R 1B Kyte&Doolittle X1 #4216 b MIRAFAKYE, W FRERHK
Kt
Made by Kyte&Doolittle logarithm, those upwards means hydrophilic

region and downwards means hydrophobic region.

W KB E P e LIRIE, XM =Pl
BELXFMER. A WBFIFIA K NSP4 (IThELIE
PR EBAR C w0 E 2 EBERETEN
NSP4 FHH, BHERIEX NSP4 HHMKE 4 XK
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(NSP47), IR VFEVBRMASFER, BATER
T N 3gKX i 85 NMEHEER, XTFRK 86-175 &
EBREIBDOHIT T RIK G RIRE T I xR
EEAMIDNEHIT T RRAFR. JESH 0.4nmol
GST-NSP4; EAEFE AN, XF 1 A PRERE—IH
M5 (1/6), MAXEAMHE, 44T 1.5nmol EAE
A, SCRAIRAEE LT RE, SXRaz
BERBER. BHBRMNKEHARIRFEE NSP4 X
BEFE/DRAFTBREMWER, HEF 7T
BRI .

EEBPRITNER— L, 7E 1.5nmol 4
12 RALRPNE — AR FEMEE, w4 11 B
REERMEN, B EF—KRERE—BEEE,
FIERYE, mESE— M EIEKEE, XRET—IK
M5, FHRFERRRE—KEY. X FXPRER
W TCHR V) IR 3T BT AE /N RV R FIBF R K,
WMoy aWRMZEHTHMERSA (enteric nervous
system, ENS) 8755 12 H9™, BATHERIAT4E 2 ENS
K2 544 T NSP4 5| KV BEE.

EARRINFILT BRE ARG 97SZ8 bk
g8 NSP4 H K, ZhYSERUEH AT LAS|EH &£
FLRARYE, VIPEFESRESL T ARRBEERRE
YRR, A — PR AR FH BRI R
WRIT TR SRS 4T T T HEAt .
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