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WEBH SIRAZRAE 1 (HAV-1) BFH4R 095 5 7 ik R I iE o et B B A F R .
Tk RIS BARAE S R 1A BRI S JE TR ik e 15 2k e B A B4k RURL( RT—PCR #EAT HAstV A
PP T AL SR AR SR AT IS A B BRI AR A R, WaERES A 10K, KA LRk

TR ABE BN e o 95 58 Rk A R A 09 3G A0, AR SR sk AT R M E, R RT-PCR 3H474F M L B

AB R A, R B AN AR HAV-1d A, FE P %54 J2-10 9 FHBATRERIER, ZF
MEERTET LY B@RE, EALHREAEI (Caco—2) PHERIEFIZR 10K (P10) &, HEk%
AT 3G A I A RAFAYIRA] HAstV FARGGRE . AR AHE I, mELBHE N KL RmEEEE M, P10
AR B N HGA 2.7 X 107, JRE R FWiE FiA 6.97 logFFU/ml, KA T, ka4 W20 55 480E,
RRE, G HERES HAV-1 & JZ—10 @03 B bk, )5 8T8 ma e ek st 38 2 Ak,

IR . ARRBAE ; Caco—2 @eL ; & pME ; AP IR

FESZES . R373 XHRFRIRES ¢ A

Isolation of wild strain of Human astrovirus serotype 1 and
adaptability in Caco-2 cells*

Xue-xue Liang, Peng-fei Liu, Li-qian Tan, Ming Li, Wei Zhao
(Jinzhou Medical Universtiy, Jinzhou, Liaoning 121001, China)

Abstract: Objective To investigate the adaptability of Human astrovirus serotype 1 (HAstV-1) wild strain
in Caco-2 cells and the biological characteristics of adapted strain. Methods All the collected acute diarrhea stool
samples were screened for HAstV by ELISA and RT-PCR. A HAstV-1 positive stool sample was propagated in Caco-2
cells and the culture condition was optimized. The adapted strain was subcultured in Caco-2 cells for 10 passages,
then virus proliferation was determined by qRT-PCR and immumofluorescence method, virus titer was detected by
fluorescent focus assay (FFA), and specific gene stability was determined by RT-PCR. Results The positive stool
sample called JZ-10 strain belonged to HAstV-1d type. The adapted strain had no obvious cytopathic effect (CPE) on
Caco-2 cells during propagation. The virus of passage 10 was positive for antigenicity and virus gene could stablely
proliferate. JZ-10 strain showed good adaptability in Caco-2 cells, while the titer of the virus of the 10th passage was
6.97 log FFU/ml and the virus gene copies reached 2.7x10". The virus gene sequence had no mutation, indicating
a high genetic stability. Conclusions A Caco-2 cells-adapted Human astrovirus JZ-10 strain has been obtained. It
shows the primary biological characteristics of the original strain and good antigenicity. These findings lay a material
foundation for the basic researches on Human astrovirus and the development of vaccine.

Keywords: Human astrovirus; human colon adenocarcinoma cell; adaptability; biological characteristics
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55 23 1)

W, 5 NIRRT | RN S R

NE R HE (human astrovirus, HAstV ) N TCHER |
B, IERE RNA 8, 2SR, A Kk
B B TS i ER AR " HAstV B 8 MESE
FYIMTERL (HAstV 1 ~ 8), Hip HAstV-1 BUfE it 5
EENTZnAT Y. BHit, BN HAstV 58 iRGE )&
BRAEATIN =0T, A TR 53 85 7 1k S A W
PEIRE R . A SCRT HAstV-1 750 B 35 b 0 17 40 i 36
PR R AR e, IR SR AT ST BRI Y
53 FBURHLH] B Hhl

1 RS

BESHRS

Caco=2 4L (SE[E ATCC 4UMIPE ), 35 (A ETE &
JUHEMEREASRIR T 1L T8 i AL 2y JLBel BRI T
1.2 F=ilH

DMEM 355538 2RI (Cell Culture Companion,
3 [# Gibeo 24 7] ), HAstV 3t & (8E7) /N B
e B it 4K (32 [E Santa Cruz Biotechnology 2y ] ),
HAstV, SR 3E . WA EE . o 2 MK S0 22 I Rt
Liva
MR & [H FF4 Dako Diagnostics 231, FITC Fric
HIEPUI TgG . FE IR B JBR 1 0 771 1) 5 5 [ Sigma-—
ALDRICH 2% @) FIH [ E g 5020 7 5 k5 RNA fili42
A& (FEE Qiagene A 1] ), WiHE s R4 Ml i SN
(reverse transcription—polymerase chain reaction, RT-
PCR) H15Z 1 %¢ )6 % i B A W 5% S ( quantitative
real—time polymerase chain reaction, qRT-PCR ) ARG
TAW G A RS AR AR TR A R R A A,
BELRIN e ey AN LR I Y A W SE
1.3 HAstV HI%%E

FEEREA 223 PBS Y i 2.0 A RS B E T WA
NE—ACEFEE B P1, R ELISA 15 &R B A v
HAstV, $P0m 5 W aE . BomaE. $RIBUW 7
RNA, SRAVHREHET LS 1) 7000 HAstV | bR
B OWUNEE . IR EESEST RT-PCR ETERN, 514
J¥3127% 300k [3-4].
1.4 HAstV #£ Caco-2 LM 8 RiE R 1EEE 55

B Caco-2 A ML R T 6 LA, KZEH)ZE, B
500 w1 HAstV P1AREFEERE LIS, INASE R ( 29k
JE 100 ~ 200 w g/ml ), F 37°Ci#i% 60 ~ 90 min Ji5, Il

1.1

7% (enzyme-linked immunosorbent assay, ELISA )

TRl A T 50 . BRI AT, A0 LR
% 4 h PR RO A G2 T WY 60 ~ 90 min f5,
FEEWEEE, JH PBS UE 2 1K, MMATCINIER; 7745 DMEM
FREEERFR, 96 h Jo FHAN RS T WA TG 40 A S 40 a3
TR, ~TOCURATF o IBYL I 11 200 B S 4 M b 77 W 425k
3 VRRG , R EEREIL, 4°CRLL, TRt
WAE EIEWAE NS 2 W EE (P2) HFITY Y. i B
WHELGSE 10 IR(PL ~ P10 W ALY K3 i PERE 73
1.5 gRT-PCR

K FH SYBR %4 8} 35 K I B — 18 K HAstV (1)
¥ U1 ¥, HAstV 1E 17 5] %) : 5-CCGAGTAGGATCGAG
GGT-3, HAstV JZ[5[4) : 5-GCTTCTGATTAAATCAAT
TTTAA-3, ¥ 34 HAstV KFC8H 1 ORF2 R M3, 37
=W 88 bpo P =W e at TS Al I AL AR v 5
KE, SRR OB I BRI B, JFAR AR A
[R5 DUEL / (copies/ml ) = (6.02 x 10%/mol x TR of
ml) /53T (MWe/mol ), TTHAFRERKL DNA 5 D1 %L,
T DNA BRIE S SBORE ARHESH BORLHA T 10 5 RE EERG R,
RS 3 IR, DL CERRARER, LA log SERIFE DL
BONHP AR, A AEIZ . SRH] qRT-PCR X ( BIO-
RAD 1Q5 ) XHpg sz #4 DUEGHA Tl 2 .
1.6 BRI

F I RPETOCER RS PR . 44 Caco-2 41/
R T 6 LA, BCR 6 URTER (P6) &R FikJrik
BN, R 4% ZRBEEREE, STl A
J&, —PUIIA HAstV 8E7 Hifk (1 : 1000, 8E7 J/h
A TEREPUAR ), — B0 FITC ARic AL 40 N RATA
(1 : 500 ), 9GBS TSN HAstV 9856kt
1.7 REEEBREEEN

3 HCPL ~ P10 U0 B2 RNA, &0l i %
SEJE, R PCR ik 4 HAstV K 78 & 4% 5
& A ORF2., ORF2 IE [\ 5| ¥ : 5-ATGGCTAGCAA
GTCCAATAAGCA-3, ORF2 Jz[a5|¥) : 5-CTACTCGG
CGTGGCCGCGGCTTCC-3, #1714 2 364 bp, §"3
FEYI G BN R R, [mDfiealifl, HEE] PMD-
18T #fkrh, FALRIAFFE, Sty R a4 Ui
AN Sl (57 =72 =X 7/ 1) /i i T
1.8 BRHkEE

K DR TEAG M B T5 BE o H Caco—2 Al %
1 x 10" 4™ /ml A% BERERIT 96 FLAR, FHIILA 10 fi5 251
i RE e B A L0 (SOl FL), %M 1.4 vhiy

.27.



THEBURE R

528 4%

DAL, 96 h J5 #- 2RI, A 4% Z R P
4°C [ 30 min 5 FFELEEW, IABT HAstV 2HGHTA
8E7 (1 : 1000 #ike ) 501/ L, 37°CH I 1 h ; PBS
TS, A FITC FRiciFEHTR 16 (1 = 500), 37°C
JFE 1h, PBS MRS, TEOGRAMEE FULEE, 40K
WAL CAE L, ISR L . N REREE (FFU/
ml) = (RS LPO B P IE + FHARE
AR BT EL DA B I(E ) 72 x FHAR A AH
FRAEEL x RELINA DR R BRI AT
1.9 SitFFHE

221 qRT-PCR FrifEI £, DA% DUBUI Log X
BRI AR, CofEMER A48, N EZRIA:,

#HR

HAstV HIZE 4R
35 (TG REA G it PBS AP ELISA 25 K0,
HAstV JEYL R Ay 85.7% (30/35 ), Ak H HAbIR 25 AY I
Y, RT-PCR Kl Z5 R 30, HAstV K2R R 100%.
Vo A REATEATIE RN Y, 25 SRR 15 #& HAstV

2

2.1

B

( GenBank No.KF211460 - KF211474 ), 23 851431
XF L Bast e A A AT, BfIA S B B FE AR T HAstV-
Id WA P ARSI 1 MRk g S JZ-10 1F
PR T IS S 5E
2.2 HAstV HER %ISR, EHEEERNESR
HAstV JZ-10 33 % Caco—2 4l i {5 FC 545 10 48,
AL S B 58 ) A0 M 22 o (R 5 e oA T 44
JiL PN 1 R R e L, R JZ-10 FERRTE Caco-2 4
WA 2 10 AR, EFERI G T 0 240 B P AR 1 1]
PER IR TERE S HE DO, T RE L A P R WLk ek
I CLASE 6 R aE B ) (ULIE 1), B HAstV ©4&
IR TE Caco—2 WA, HEA RAFPURME. B
A 1 200 I A SR A R A Ay« RIS i in A 28k
&R 200 o g/ml BSREIREEE, T 37°CIIE 90 min 5 HE0
TRV 3 S A 391 o s PR 2 VB0 A 40 3
WCR 90 min Ji7, FEAINTE, AEREEEIRICPAS IS
HeFEHE 3% 96 h S IR AR AN Je B W 4t 3 Ik
SRR R L, 4°CE L, LA A, Y
IEBAE R R

A, B: RIERANM; C. D: JZ-10 JEYLAN

1

YHRE A HAStV HI#2 IL#L
K HAstV 280 E 15| ) #E4T PCR 34 J5 1
P 88 bp [ H 4 A BL, [l B 6 A BEFE By ik 1 7
JFAN XS, S5 B RZ A BLS HAstV-1 ORF2 A
AL R 1009%. #5745 1 5Tk PMD18-T-ORF2,
JRLAR B 458.3 wog/mlo ARHEA A BORL Y 2 A
DB 1.5 x IOI'copies/mlo R BE 10 15 B
R BEJGAT qRT-PCR Kl , AR4EY MG S5 K240 CofE
PR LR, log ZER#% D1 % =-0.3141 (Ct) +13.87,
E R R=0.997, Tm {H (85 £ 0.05) C (WL 2),
JZ-10 BERRFERF5 D12 T LB 2, Bl 25 0 A5 1T
UBUBE N, HAstV 5948 DU, P9 £ A1 P10 48

2.3

JZ-10 F#k P6 KB Caco-2 4Hff

(%5t x20)
IRt I, FER B DLEGR 1 x 107,
Y=-0.341X+13.87

| R’=0.997
9 e

Log J£ R 45 D14

20
Ct{H

E 2 qRT-PCR #rifEiZk
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%523 1 Py
MizR HAstV JZ-10 SHEEEBENE

AR Ct/ (x+s) FEPRIE DS/ (copies/ml )
P1 33.75+0.58 1.82x 10°
P2 31.47 +0.05 9.66 x 10°
P3 30.21 +0.07 230 % 10*
P4 29.23 +0.27 4.80x 10°
P5 28.11+0.03 1.09x 10°
P6 27.60+0.15 158 x 10°
P7 26.4+0.21 3.70 x 10°
P8 253+0.25 8.30 x 10°
P9 24.8+0.15 1.20x 10/
P10 23.7+0.26 270 % 10’

2.4 HAstV R MEEEBEEMETELS

FEELPL ~ P10 }5 5409 RNA, KA RT-PCR 4"
i HAstV KPR IEN ORF2, [R5 M XT
ML R PHPE XS R 2 . 28 B MR Bk Jise v UKk oA, T AL
2364 bp FEPESREE A Be (UL 3 ). Zead e o#r,
Pl ~ PIOARIEHFH] 5, oA B S P FIR e o

7 8 9

10 (=) M

2 346 by R et 3000 bp

M: DNA marker; 1 ~ 10: P1 ~ P10 {CJ5E: PCR /=4
B 3 HAstV KxEBE£KERE ORF2 RT-PCR ¥ 1 /=4)

2.5 HAstV HREEE

HAstV-1 &I JZ-10 #k 7£ Caco-2 41l i I & %2 1%
10 R, 52 1B PR B S R BT e L 2R AR 1 g ik
2, 01, 2 AR R AR, 1225 3 N, N EERY
YT FE AR, 3X 3.3 logFFU/ml; 245 9., 10 1,
FREE LR, 15 6.97 LogFFU/ml ( WLIF] 4 ),

Ju—
(=]
1

SRR / (logFFU/ml )
— N W kA~ N0 0 O

= 1 1 | | | 1 1

P1 P2 P3 P4 P5 P6 P7 P8 P9 P10

4 HAstV-1 & JZ-10 FHARR KBRS RE

3 iTig

NIV R A BRI BN FE DA 2 —, BR
M . PRI EE RN RELASE , HAstV Bt —
5 [ LR FE MR S 1 FE EEEOR A T . G 10 4R,
T EE L LG, HAstV 1A 38R 5 2010 45,
B N 2l LI B =R s 8 A= L HAstV I8 P I 15 11
B L G LR S A 7, HAstV S5 HA 7w
WE AR EE . FORREE . IR IR A B, ERKE
HRIAAAN, BEERIET R, B AL T A
(B8, A SE AT HAstV-1 BB BRTE Caco—2 4l
BRI R PR R EERR B AE AR R R SR R
Gy TR K W R B S

HAstV BATAURR A2t el e 2 B 4
FfLfE, A W B A A, DRI 45 R Y A B R
T BRGNS PRI o AR L RIUEE iy 01 40 J L el Y
RREA 3B 1k HAstV-1 B, ARSI TR R LR o
Rtk , SHA TGRS S 5 AN A SE B PR 3R . SCERARGE
Caco—-2 ZHJIAENE S5 HAStV BRAGE I RURYL , C Bl
F9E HAstV R AREAN R . — L iiE iR ek
HNMMRE IR IR T LR AOTEAE , AN LSRR R s
ARSI RNy 200 g/l OB EAG, T
37°CHAE 90 min JE ARG, AR R
W, BRI B AT B T IR ) S A, R Y
TR F AT DA B8R 3000, B A B
BERLT, JFRENSAERRR B A AN N EA — 1R T
BE, ASSEIZE RN, JZ-10 FERRZ 10 AR 40HEE
MR SR, BRI ALK CPE, (HIRRpEvdt
2 R, HAstV EZ85ERAE Caco-2 YA I,
FETCINYE DMEM 4R gent, AN, st
K 75 REASFN) HAstV Ba ik, B RIFAPT
JEPE, AR S8R ] Caco—2 4 L3796 75 1 43 25 5
I, XA T REFN 730 5/ M b R AL, JfhE
WS IE Ba s 45k, PRI HAstV &3¢ Caco-2 J5 OO
YER SRR TR

s B T B I 2 2 HAstV 78 J5 207 5% 52 15 4 1 A
FR R EBETE . AT e B R 2R,
— AR R T U T B E R SRR
WNZSBEH E 5 |« 50% AN BUBGLTE | ootk
FH T HAstV BG4 M 5 AN GE LEE 21 B b 1) 4 Al 22
PRI AR S 30 R FH Bl S 2 o kv e o B B,
it HAstV —HUFE , FITC ARich —diuss, FIHZE
DS R A A, IR AN B X



THEBURE R 528 %

TIVEAT BRI Y HAStV BT EE , B BB T
BRI LR IN, 0 BRI YL T LA JS S i 7
B[R] AR S SR FH qRT-PCR X955 25 18 20 Jifd N 44 7
TEOCHER TR, 75 B A BE R 4 UL BURENS S Ui B TR
T PN B S I DR SR A R . I ke
% 35 SRyl 1 b S L 2 P 0 T ORI . AR SR
I B I S R DLEIC S e 2R 0 B SR IR ARG, LR 1%
RGN, FE I A LR .

ALK HAstV (135 N PERE IR 53859, 3R
A5 RE A S50 2 v 40 2 1% 3% 1 40 B 7 1 HAstV-1
TR, ZFERAVIRAS RIS S AT HAStV IR 265E T
Herf

2 % X #k:
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