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ABSTRACT

The disease acute gastroenteritis causes a big economic loss
every year. The etiologic agents related to this disease are rotavirus,
enteric adenovirus, calicivirus, astrovirus, and probably coronavirus.
It is still not clear what is the role of these gastroenteritis viruses in
Taiwan.

Feca samples were collected from clinical l|aboratories
distributed in different parts of Taiwan. Rotaviruses were detected by
ELISA. The samples detected as rotavirus positive were further
andyzed the G and P genotypes by RT-PCR, and the
electropherotypes by RNA polyacrylamide gel electrophoresis..

In the feca samples from the patients with acute
gastroenteritis in the year of 2004, the positive detection rates in
Taipei and Kaoshiung for rotavirus were 17.8% and 29.8%,
respectively. Most of the positive samples were collected from
January to March. Approximately half of the cases were from
children under age two, 15-20% from children over 5-year-old.

In 2004, G9 rotavirus was the most prevalent virus, it
contributed about 40 % of the rotavirusinfectionsin Taipel area, over
50% in Kaoshiung area. G1, G2, and G3 rotaviruses were detected in
these regions. G1 and G2 rotaviruses each contributed more than 20%
of the rotavirusinfection in Taipel area. Taken together, mixed rotavirus
infections were detected in about 3% of the samples.

Analysis of the G and P genotypes, and RNA electropherotypes
of rotavirus samples showed that some rotaviruses had unusual

combinations of G and P types or incompatible RNA electropherotypes.
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These rotaviruses could have been formed from genetic reassortment.
We must pay attention to their contribution in rotavirus epidemics in
the future.

Caliciviruses were detected by RT-PCR. From the samples
collected in one year period from 2002 to 2003, 4.6% and 8.9% of
the samples from Taipei and Kaoshiung area were detected as
calicivirus positive, respectively. The norovirus positive rate for
Kaoshiung area was significantly higher than that for Taipel area.
About 60% of these calicivirus positive samples were collected
from children under age 3. The calicivirus positive samples were
present in higher numbers from September to December in this
study period. By sequence and phylogenetic analyses of RNA
polymerase gene, these caliciviruses could be classified as
Norwalk-like virus (NLV, Norovirus) and Saporo-like virus (SLV,
Sapovirus). The number of NLV-positive samples was about four
times that of SLV-positive samples. Of the NLV samples, majority
belonged to genogroup 11, only two belonged to genogroup I, and
some were distantly related.

SARS coronavirus could not be detected in the samples
collected before the SARS epidemic last year. However,
coronavirus 229E-like viruses were detected in 1.4% of the
samples, and most of the positive samples were collected from
January to April, 2002.

We need to keep the molecular epidemiology study of the
viruses related to acute gastroenteritis for understanding the role of
each viral agent and the changes from year to year. The information

will be important for future selection and devel opment of vaccines for
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our needs.

Keywords: Acute gastroenteritis, rotavirus, calicivirus, norovirus,

sapovirus, coronavirus, molecular epidemiology



Fad A AERS Y K- ik pho 2P - £
& R s stk 4+ (Rotavirus) (1) » ¢t b > 40/41 4 Hﬁuﬁai
(Adenovirus 40/41) ~ +r ;I%‘:Lfa* (Cdlicivirus) ~ % ,1%:),%:%
(Astrovirus) ~ % 5 4 (Coronavirus) & 7 ik § - #Lehd & -
et :}?«75; - P TR - K & 2 T P

Mk BT 1973 E LA B T SRR B

B (23)° ¢ By FoHAFLEMY T K S gAY i A
o LRERERE AT chd d 2 HRFapR s kA S
FEED G ERY c AR TS BF EHRK RS R
WOARSHRPETIIREAPSHT R TR E s g
A gk o A AR R R R B AR E s R G TP
T FnEAp B 2 FT 2 iRy o

ﬁ—a;}%:)}%i 5t e ’?%zﬁ,\:),%iyfi(Reoviridae)i— A ’:),%i e
FNFF - BEAPPEPRL(ISRNA)A F] 5 B0 b e
e B¥ (4 fbkopm# a0t 39 & (Outer capsid) i & 2
$ VP72 > ch VP4 VPT {r VP4 35wl friift i & e
friifiz A 4

7 B (5-7) — &fr3f ek 3 (serotype) # £ |
TEA A fER FA-T(89) 0 d VPT A FH S Gaif
Al > B~ H %L Glycoprotein z_ %, (4) - VP7 &+ 3 ﬁih”%;}%:}ﬁa*
Fd FOBAFIPERAE S P fd $- 25 ABAFFE
%(10,11) - & VP4 #7id-g 2 & FalfEs P ydl » 2 5
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(410) - ¢ w2z Ga i dly T e fiz § > A HHRA RS DG

2 FAARF e Gl-GAr LA A FE RLEEPE §
ke (12-17) > ¥ ¢he B w3 0 G8~ GO ~ G10 2 G12 2 ®
2(18-20) ° 12 GO & = BB ~ T~ 2 s m A E 0
B E e HORE I 7(21-33) 0 £ B CDC 195 s e 7 7E
BRI A RA LY R AR R RE PR £T BER AN
koA 2 - (26) ° P 3l 2 TR T > HR 7 =
Fopw AT eEsd s 2V A S 194
AFAEYH - GCEPLFABF I - T2 0l nh Vi
PRz ErpEs R

%ﬂ%yﬁa:& p F-o F A (Inner capsid) 2 & 4 VP6 = >
VP6 & %2 BAFIFRA S Apapdp g 8572 %
v (1)’VP6"f” A AR BHde Tt Alipt
wt AL Rk d (4) o VP6 v BT m,q;)%,*mﬁy}
(Group) 2 I # 14 (Subgroup) (1) = 14 VPG 2 327 M- ik 5
243 AB C> D E-F>G2=# L ihmikns
ARETAFE BB HLIEGRES AR FER A0k

FHERBHEZEZ CHBRRBES Tgd A LR H

(35,36) ° 14 a i 17 5 F (Seroepidemiology) e 3¢ 5 o 3
THERG EAFERRES 2R A(3537,38) 0 B E 2P
B e A ORI R A FlR RS o Bk E 2 Ekom S R

w ;“g d RT-PCR(Reverse transcription-polymerase chain

“'511‘\

reaction) & RNA % & ch3 i % pI(1) - A H b3 ik &
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Wk mE 24— B Y ERNA S 12 SALL S 60 o] 2
FECEF 667bp s B~ 2 P ECR3 3302bp(4) 0 wm AR E
( Polyacrylamide gel) + > d - — i 2 A i 2k w2 Bl (T
AT L RA EBRA AR X A RHEZ KA G P D
Z 2 > FlY RNA LA RIGEA 473 B4R fidin 7 2k im 2
F @2 H7 0 2 2 RNA RAR#H LG 7 k2845
A4 i b= B4 5 2Een R % (Point mutation) 7+ T drift -
A F1 £ s (Genome reassortment) 7 T shift ~ 2 F1 &€ 37 % 3%
(Genome rearrangement) - #R o & 2 GF T KB = fE
Bila k(4) -

3z A B2E R R ¥ A Ekop S dldeah
(239,40) » BB hendR L Y dg Ao IZZ Rt 0 ATER
A2 R R E S A (41,42) 0 W 2R A E T
;;%J SRS RS g MR :g":—"ﬁ:us,‘f;? Aife> 338
#*r2(6) FERLFEHFEROBRBEE TR EIRM Y
Mz gk (7,43-46) - ¥ F Afeink o redmitp A B AR
WAz EARdE ARRTFRTELY P urdlE R
CR RS =

AOfRSEE RRHRKRA AR A E A

EPE kRS 27 (1981 & 1 1989 & ¥ £ 1994 & 1

%) o B RNA & AT~ I#(47) ~ & 312 VPT A 5]

e

BFFie R oo d B2 ML 47 B 1981 £ 3
19854%F”m%;{*}}%%1‘% SorER S o YES - T Ee
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B0 ¥ - TEOE KRS E RNA L3 rEaniiidl . o
RNA -+~ 54— 2@ n 5= THLG & 5T
ARl e TEEL GGG SV G2 FAEY -
L# @ Gl -G3-G4 %% - L# - Hkp+ 2 b i3l
AR 5 U0 R Ao e ok s ¥ kR o
B OFFEFZTLRAE2ZEHS B A HAE AR
Mo Al R Hppu g B ke N2 BFRd LR

FRATIREHI L FA 8897 2 42 - kg g
T AF % F R RT-PCR & % 4t & 45 2 » 3 3 RT-PCR
2% T O R Gk F Al AR A 90% (48,49)
1% RT-PCR#- 2 = Frafr & & i i 2 A 2“7 3 ik
32 8 F A - AT BERE A AR ks d 2 Gl i

N,

Ak s 0 G3~G2u FAF 2 » G4 Al %s A 2000 &
MmA g FIRG8 GO 2 GI2 w3l Ao & i 2001
M%*’MG9M;~1'JWMP EIESCE & X ¥
{7 A Em o 3O ¥ e
AFHRE SBE A ?v‘)ﬁf*ﬁ?ﬁ‘ﬁ,?%:‘}%i"g'/n\ﬁé‘mv\
Wk op & 2 VPT A FIPpe B 7 m @R fRis L m+ 2 2 W
P kR T2 Wk F 2 B TRR AT 0 377 444 1993 & R
72 GZ%%‘:,}%% » 1 RNA e 2 o i H B3R {72 %
oA BB d 2 el @A o 3 W 1993 #
Tz G2k EE G = BAFIFE(- A s S )E2m
2 G2 pa p BFZ AR g/t 9 B VPLAFZ
gx@ﬁ%]ﬁl’é{@“ifsi i ed AF)Eem k(50) 22 &
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FIE 2y - thparent 4 0 AP H Rk RET A kA
P2 A AR
B B EA S L Y B R R & (Enteric
adenovirus)enis > v 1L & £ 40 3¢ A1 APRp A o i
Rt I B K o R R - e 2
AR PR ARG SRR E AL S L g
4 R_2-26%2_ ¥ (51,52) » & 4 00 22 % & g b (51) > @ #k
RN Bt T E(D) o R R B LR
3 #L(Adenoviridae) - & F148d g% DNA #7225 (51) - 7 B
Fﬁ%ﬁiﬁﬁ%%ﬁ&%{”?4§%ﬁﬁﬁ$éi’@ﬁﬂﬁé
b g R R U A R 4 pOIE PRI R R
SEMEALEE T T R(B3) IR BT KE

So g LT 5_&3@]9040:41];—,&:4141]@11\]};3*? 1]+ $rk

[
i

thim ¥ 4o 293 tm v 82 CaCo-2 ¥ » & {7 A 42 % (54,55) -
SRR o A FES BN T I H R TR
B ESR AAIH AT A LT I L R ”%’ﬁt
o dn kR A g Wy adRE G o ~F AR
A 1993 & = 1 3 1997 &£ - - R AMB T Leagp ¢ oo
WG B3 B IR R LGRS G M RRIF NS 2%
LR R FnELGT A2 = A oL (56) ¢

Wk & >4tk s 4 2 (Caliciviridae) - 7 £ b & 9%
AT Bl w oRNA #Tied 5 22 RNA 3
(Picornaviruses) -z #] F 7 4p M 42(51) - ¢ #w f[#r}l%i &
T Norwalk-like viruses, Sapporo-like viruses, Vestivirus, ¥
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Lagovirus(57,58) » * stk 4 A & & w = G M(BL) -
Hemd Rt g @2 £ B+ (5159) > & 1970 &
£ 1980 &£ & d T F MRS F IR 0 & 1990 £
Norwalk virus ek 14818 11 78 & # @ 20 = F e ik &
71> Fa @0 4] % RT-PCR & f1 ik B 7|2 47 & H I 5 ehops
F > ﬂ:}gaiirz“ﬁ#wﬁ BE TR T 2R R rfz:;,;ai SERA Y
AR FRa La (Bl d Ak AT e A
Norwalk-likeviruses» ¥ & 5% B A F|FE| 2 |l » & w12
Norwalk virus ¥ Snow Mountainvirus 3 & % » % fL ¥ ¢
7 A 5 Bcfd 1] (51) - Sapporo-likeviruses 3 b & 35 =
BAFLEA > LERTRLAGY) - Rk RpBEL S PEER
o WRlEE T AU T3 BARERE > LAE AR LA
T RMEE T M EH AR R(60) o - R kT ik Fn
e ™ o 1 RT-PCR$ G 7 %7 (7 0 f1% AR FIRH R

\4

Rk 3 L5l 3 %o ﬂf\p H"‘]‘Xﬂ"‘}?&—a—’fﬁz? ’/ééﬁxﬁf}é‘ﬁ
(61,62) - B #v = 3 R % % /4 Baculovirus £ 3 & fa 7% F 47 4

(w.

A B E ot B EF S £ 2 R - i (Common
epitope) - & FMchB F-d Fr T T F L RlFA b >
4 A Fud F A H R ea BB R LA RS R
? 2 1R oS dR (63-65) -

Vkps v E s L BELE2ZER d TR
PR FMEFFA- I ZABRRANAF a ar g
s EH~ &5 PR 2 (51) - {1* RT-PCR Pl
3o LOBREPEHELS T LH L 9T 3-20%:E T %
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BABBF et Eom- EFaH 8% ka Bz &4
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(B > @ A ERF LA EEY T LY > 15
F+ 4915 96%2 Norwalk-likevirus 5 B (66) - 554 # 2 71
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FRMEBRZ ] DELY Y LhE TR ¥R FIAM0ER
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FAEARNNY £ Hfis Pioh 2 B3I TR RIRT
B L ® o wt RT-PCR 4 1 o & & L H rbufger 2 4
2R RS T BN R LR R R E T
(70) - RT-PCR ¥ T F LR 4F - 7 @ £ #ls < EfeM2 ¥ -
iRl 4 BF 0 RT-PCR #7% 2513 $ 2 120 2L 148 3 3 L iF-
F2 (7)o AR B PRE IR FH o BT R
LAz (T2) -

AkmA R R R LDFE AT R Ly o g2 Fd 2%
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R R (73) 0S¥ R ARBF R R ARTAP - g
7w A LApM IR o

5k }I%“* Ky = ;Ii}ga*;fi(Coronawrldae)’ LA L
AT d HoL i » e RNA #1282 o 75*'}?(«}?5—%- & H R T
A ﬂ@i‘ﬁ%ﬁ#ﬁw%Mﬂ%ﬁ’
HCV-OC43 » % — fv% = ¥ - 1975 & % - = @Iﬁ,vﬁkrf}‘ﬁ
FoABS T LR A BT Lp W] v EEP RS
2 Bk o RS 4 4 (75) - 2003 £ 37 4 » SARS =
A P e A Y BRI RMIL R g2 W
e ‘;%*’lm‘;nt FHAEH R .
ERGT LR R RS FlF o 4w

A
TGRSR R R
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R FE  AfEFRLERI R EARE RELY T L2
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Sz R S B
TRHEEMATH Rl S FR - Fa A FaRFREFR
LR S

R

- FEEF B
B~ 5yl & QlAamp viral RNA mini kit # i* s# RNA ¥ 25 M %
#3l3 (pd(N)6)3=3 i & > R Fhdrid » & 97CAH #EIL 10~
48 > ¥ 3 k4 e 5 2 4 IxSuper RT reaction buffer (25mM
TrisHClI pH 8.3, 50mM KCI , MgCl,, 2mM DTT, HT
Biotechnology) » 0.2mM dNTP » 5.25 U Super RT (HT
Biotechnology) » 20U human placental ribonuclease inhibitor (HT
Biotechnology) » % ** % & s 44 F i B ¢ (Perkin Elmer, DNA
Thermal cycler 480) > & Ji ik i 5 42°C 90 » 48 > 72°C 10 » 4a >
A -20C %% o

-- CalicivirusRNA polymerase A Fl2 R &% 34 F &
E g R TR 2. cDNA 5 fictE i * 44 Calicivirus 5 ORF1
1 9 RNA polymerase #73% 3+ 151 5 p290-1 ~ p289-1 > f|* +%p&
FEGHIFEEATF] - F REMAE S S0ul > ¢ 7 5y cDNA »
10x Tag polymerase reaction buffer - 0.2 mM dNTP > % 7.5 pmole
2. p290-1 ~ p289-1 51+ » 1U Tag DNA polymerase > ~ &+ 2 &
B3 RUFHr N BN REEE B4 B¢ (Perkin Elmer, DNA
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Thermal cycler 480) > & Jgix it 5 94°C 3~ 4%+ >94C 30#) °
49°C 14 2045 »72°C 1~ 48> £4F 40 > 72°C 10 ~ 45 > & 18
FiF & 4T o

BS5ul ReEwag F 2 A4 1 1L.5%:E % 5 100 mV 30

b kB T OAFETLA F] S 0] %) 2 319bp £7 331bp 2. B o

-- RNA %% % A & 7 (Polyacrylamide gel electrophoresis):

HB-gmteom 4 RNA
BoAml 2 Wm0 & ik b ~ 3D%(WIV) B L A%R &
3 E % 2AH%8 0 # % 10000 g 3t 4CaH~ 30 4 45 >
B+ FR o 4er 200 Wl TE (20 mM Tris pH 8.0, 1 mM
EDTA ) > & 4c » %53 ;% (0.02 M TrisHCl pH 7.4, 0.15 M
NaCl , 0.01 M MgCl, , 1% SDS, 2%(w/v) Ficoll);& & s » £
V- PP 2-3 0 FRRV G RNA TiAH o Rl
RT-PCR 2. RNA50 ul 4r 15 mg CF11 12 4 ",ért inhibitor(61) -
F4e » 25 ul 5M NaCl > 9.25 pl 100% EtOH > 4& i 10 #; {& »
WACHEE R E 0 & & 0 FFH 0 117 EtOH 2 STE i
= = > B 0 STE #- RNA #5890 % > & EtOH LMk 15 > 4o
» 25l TE o

T
Peif 205 B47 0 RNA U3 0% 4o » 3 B R(BX tracking dye:
0.1% bromophenol blue, 50% glycerol, 75 mM EDTA) » |
Ao~ 7 A% RO (stacking gel)(4% Acrylamide,
[Acrylamide: Bis= 37.5:1], 0.125 M Tris-HCI, pH 6.8, 7.5 mM
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EDTA, 0.1% TEMED, 0.2% Ammonium persulfate) f-10%~4
# & "% ( Separating gel)(10% acrylamide, [acrylamide:
bis=37.5: 1], 0.375 M Tris-HCI, pH 8.8, 7.5 mM EDTA, 0.05%
TEMED, 0.125% Ammonium persulfate) s — # # p > 7 &
P E o ® A% ER (B0 mM TrissHCI, 0.384 M Glycine, 1
mM EDTA) » &5 T A R EXRL 51 & EC5/0
T RERE > ATTRY DT FA - T RD
PIFEE 5 32mMAS o gan PPk es 65mMAS
,J‘
SR A S

B g A e o 2w 10% ethanol f+ 0.5% acetic acid 2

i

o

T ¥k B 7 F E_iTt (pre-stain fixation) 5 4 45 {5 0 e » 0.2%
silver nitrate *+ 10% ethanol 4= 0.5% acetic acid (%] 2% » &
(T4 ¢ S 2 ¥ K MR T o £ 4 » 3% NaOH,
0.1% formaldehyde :£ 7 % ¢ F & » F 5 d = 215 » 4 2 F

LR E® 5 w4k Bis ¥ Kipie s F BRI RLHER S o
AF E T AP o REgis gy > TE L FRFH o
- WA L S pa A

d Lt A4 K Tk PBS RS 10%:0ik
R P15 ml g i g 2000 g 20 A 4044 A
o2 iFiRd 0.22 pm s FiR BRS04~ B R
10 pg/ml 3% 3-¢ 35 (trypsin) & 37°C & * 30 & 4574 1+ -
2 tsBIml BRI F hwte 0 F - KRS BRE S F
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thiim sz (MAL04 & CaCo-2) » * 37°C i L s > 4% %
e A 0 deor Iml z 5 0.5 pg/ml trypsin £ maintenance
medium (& z 3 100 mM HEPES) ¥ »t *g i 33 & % (Bellco
roller drum)} » % 37°C g2 & 3~7 X » & % LR 'mbe i
Fit o1l BEDL > BPBPp P Pz TR X
Tefpa g &k Tiedhs 5 - Rdupd o RS
RRAM PRALBKLELZ ZEEDY - ApARE
A~ 22 WA 10 pg/ml % F-v 95> 3 37°C v 30 4 48
{61 &A@ o ﬂ:]u,iw | % 203 ‘mPe 32 &% 0 A F W v IE

-

S JL e Ij;f?ﬁ—* BREAEIFr R FRAG P e

i
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g
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5
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e
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B

-~ 12 RT/PCR x4 G i3l P AR

M3 4’-—'-47\18{}' ,;}d’—ﬂr’}”‘f‘%o:r 'E“—‘é}‘%%ﬁq&ﬂ%a
%iﬁﬁjﬁﬁ%w¢uﬂ,ﬁmgﬁ¢§9%,ﬁ@ﬁ

A

R AR 3 HEIT AR BRI RFFRIBE LR

Q‘\

REZ AR E o L3200 IHIEF Y - ZHITF &
gtk erm 2 DNA B & s o ﬁé—ify‘—ﬁ’»ﬁ?iﬁ%;}%fjﬁai
dsRNA +c » reaction buffer 0 2 10 mM Tris-HCI (pH 8.3) >

40 mM KCI » MgCl, » 200 mM = #& dNTPs > 5 mM
dithiothreitol » 3.5% dimethyl sulfoxide  RNase inhibitor (5
units) - 100 pmole = f& primerse ¢t ;& & 4 97°C 4 £ 5 min.
fs 5 F ¥ 3k o4 ~ 10 units of avian reverse transcriptase
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and 2.5 units of Tag enzyme > £ +c + — j§ mineral oil - § * &
EEHF RE > KRTALA2C- o T Kk 25 cycles 94
C 1min->42C 1min>72C 2 min> & 72°C 10 min -
- X HEE A AER VP AFE R 1062bp o F =
XHEE BE S - XF ik oot Lul §- XF A
‘e r GL-G4~G8~ GO w3l 4F R 22 primersi® & & - 4
(48) - B & w4 F iy B3k 2 25 cycles: 94°C 40 sec » 42°C
Imin > 72°C 2min> & {7 Z_72°C 10min- PCR ¥ J& & 4+~
P~ 10ul & 1.2% agarosegel w0 S EBrad o %
‘h AP 0 4r R TA9 bp chband A Gl w F] 0 d S o)
22 B PG ,iﬂ' °

12 RT-PCR #amtkom =+ P A F13 hiiz &2 G o 5312 2
AR R AR A e anprimers(74) o % - W tg R 2 K
At % 887bp, % = = HtgF B2 F A2 <3 - >
d 2 ¥ a5rs PP AT -

1 RT/PCR ’fﬁ‘)?']%ﬂ%«‘}ﬁﬁi :
F R F et 2. cDNA 5o 0 % - % PCR & * {144 %
H*\‘-‘]/%#/ /}9’5%1‘% 229E 2z % F-v FeTR i enl v Pipk il S
outer 229E-1 > 5°-GGT ACT CCTAAGCCT TCT CG-3' » & = %
fk 31 + outer 229E-2 - 5-TGC ACT AGG GTT AAG AAG
AGG-3 > F g & 5 94C 5 »48f 94C1 » 48 60C1 » 48
72°C100 » 45 4 35 72C 10 » 48 4C %3 %= X B w
Zpe sl + inner 229E-3 > 5'-TTT GGA AGT GCT GGT GTT GTG
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G-3 > F w¥ipasl+ inner 229E-4 - 5 -GAC TAT CAA ACA GCA
TAGCAGC-3 » F iR & 5 94°C5 ~ 485 »94C1 » 45 ~60C1
304 ~T2C2 248> £4F 35k > 72°C 10 » 48.4C 75 ©

PR A 7B 2
AL § Sk p #4417 R (ABI-373A-18 DNA sequencer) » 7
P h R 7 > 5 £ ABI PRISM Dye Terminator Cycle
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