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¢ —;—:;}Fg
Mk LBHR > FRps > Wik HES

AFTARD AP AINERD AR DR AT R E 2R
HELGGERETHE 34080 ARZE 2T *TINIID) & ¥ & 1738
Wz - sl RE Y L kps c SR ERIE SRR 2
AR B e T U2 o

Fhpa 2R RES R SR RSP FRES SIALLBERT R
Z AT pEERE Y v EFE w2 S ERERERS B RS
STILFEYS AR+ 4 5 82 (RT-PCR) » 825 R B TR B A E FRE4
2 f B HEHFB(EIA 2 ICT) > e iRk R ARIF - B &5k 2 L (61%%
67%)7 7 FIL B > R F AR ﬁi:f}%iﬁ%ﬂﬁ% CHER AT el A
PR Al EE S PR Ae o B B R B SRR P E 2 A LR A e TR
FIPV B 0 L AR R T AN A B RSN ER NS AR ERRE Y 0 T AR
AR E R RRDRFLE ¥ o NHBARFERTEY o H LR
RN RRRIRAFHN L A G MRS RREH > R
%P'ﬁiﬁ%%£VWJMWMRFWP CARR

FRTRPFERRFEDABF A RARB B BLRIT 0 R el

Rl RRERTDASY > PO RMEEEE » A SRR



HE EAFRBRAEZVARIZAFNHRER  ELFERS KRR
GO TRIPBHRRAEE - ZHB LRSI

101 # 3 103 # 10 » U FLIFHRS s F ¢ a T BT EHHA w2
AR E G ST A2HR > EA AT RAFERLE A RN FERRS 5 A

(41.2% > 312/757) » 101 & 3 174 A= ¥R § 3% # L ¥ R #cz 574 % - 102 &

\y

7 T8 ATH R I iz E B FHcz 31.3%0103 £ § 60 AcH Rk~ £ B H R
2.29.3% »2 B A FIR S B Ao F tRiv o 101-102 # R DGR E
thGll.4Sydney 2 GUB A FA 25 % i FREA v REBH L EFF LR
B2 Horo BB EF £ 5142 2L AHRTE 2 L P RFEREZ 28%
SAFAAVHEARA RAFILL L 5 GlL2 RERFRMHIS 2 LD
Aok T L FIEE mAR%R S > £ ] 114 A mE A2 IR
B BEE 2 151% -

AEAAEY ETARALINF G4 NRERRI EFALDRYE T
SHHBRA PEATIF AT EORARR > 2 BT AR EFER
i % 4tk GI14 2008 ~ GII.4 2009 ~ GII.4 2010 fr GI1.4 2012(2 4 $k)2 47
FF B Pk TRpaihtkE s Aa b nl 2R fies
Bl P e A A S IR 0 &0 RT-PCR Faznz. & #8417

W R d BILEIS R U 0 2 B 6 A BRI T TR R -



ERR

Norovirus, sapovirus and rotaviruses are the major causes of epidemic
gastroenteritis in children and adults. The aim of this study was to investigate
the molecular epidemiology of norovirus and sapovirus gastroenteritis in
Taiwan and to establish a rapid diagnosis method. A total of 3324 fecal
specimens collected from 757 reported diarrheal clusters and foodborne
outbreaks were identified by RT-PCR of noroviruses and rotaviruses form 2012
to 2014. Norovirus was the mostly detectable in a relatively high detection rate
(41.2%; 312/757). The sequencing genotyping data showed that norovirus Gll.4
Sydney and GI1.6 strains were the major pathogen causing diarrheal outbreak
which mostly occurred in school and long-term care facility. In regard to
rotavirus, the detection rate was 8.2% (62/757), and most of the outbreaks were
happened in school with the major genotype G1P[8]. As for sapovirus, the
detection rate was 2.8% (21/757) and the genotypes contained GI1.2 and GlI.2.
According to the epi-information of reporting system, bacteria were responsible
for 15.1% of the outbreaks (114/757).

Norovirus Gll.4 is the predominant strain and the amino acid substitution
changes every year. Based on the phylogenetic tree of norovirus capsid nucleic
acid sequence, Gll.4 2008, Gll.4 2009, GIl.4 2010 and GIl.4 2012(Sydney
strain) strains was in the same cluster. Also, those strains were the dominant
noroviruses caused outbreaks in these few years. Nevertheless, in the
developing of rapid diagnosis method we selected these dominant strains as the
template strain to construct recombinant VLP and GST-fusion protein then as

immunoantigen to prepare polyclonal antibodies.



FREF AP RFIALTFERL G RRAE LR FE AL

PEPFRUP R R ETESFRIFASEE A B R g
B oFRPEFAVTELEBHBER AT RAT Y pEME DRI R L
XA ;ﬁygsi 18 3% 4 ;}pgﬁ%?g%_?g:;?;i PIAF M & E 54 B i
2RACHREB R Ay B0 RPN E B RS FRE A2 B 06 & o
A TR A 2 BB EREREY A S R FEFER TR
FANEREERL L

# R 4 (Norovirus) ¥ % s + #* (Caliciviridae) > ¥ & & I "% & "% RNA
(ssSRNA) » £ B ¥ 7.7kb> 7 7 3 1 3+ F#:F% (open reading frame) -
* 55 E¥(envelpoe) > F-v 45 20 % > < -] ¥ 27-38nm[1] 5 &2
VR TORRET EA LRI K- RSB 0 T HF S 2 T o T
BEAFRERF LFLEOREFEROFLEEE -G > FI T <5

N N PV PR F e Y R E S A

‘:ﬁ\
N

THT RREFILIERLIFRAL RFPPEF I RZAL LS
EHLAFES VRS ELEZERST N R 2RI H D 50A
kA ARz ELH 2] BT i+ % & @ % 4 (infectious dose 10~100

/

copies) » B w v g jE w3 & A B H EE A [3] R 3
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B #v 3% (open reading frame ) - ORF1 #2245 14 3+ F ~ ORF2
2 ORF3 4 ® f § #3213 F VPL &2 VP2 g5 VPL 30 =2 4 %)
Bz 2B 7L %A 5 GI~GV> L BR A AFHAFHL GI ~GII » F
RTREE AL R aERna AT N5 G4 EAFIRE REF[4] -

wRlF R R F 2 2 A R T F RS I LR ma gk Y
SERRAREFFLMAER RS LGS I I HMETHEF LS
o A& 3 2 G R RIGERE S 2§ £ 132 (Gold Standard)[5] 5 18 K &

BN ELISAFRt® > 7 &3 2 REARE 5 7 HE- B3

:a@s*
by

W
|5

s
F_*

X EH R T i A2 G [6]c T 3 B2 ELISA B
B ENFARRYEFE L - Bensl 3 RN 2 RT-PCR 5 P = /2Lt
Bepd R otk 2[7,8] 0

Vi Jm 4 (Sapovirus) £ 3£ B 4 (Norovirus) e B> 41 ko & £ 0 5 &
1977 &>+ p &~ Sapporo — RINSIPRELHERE 2 ¢ FI[9] 5 o f‘v?:fﬁsi Il
A% (4l-46nm) o x 2 LY oA B FR RIS Dk pE £ A
T BATFEE (GI-GV) - % GUIFEE A FL 55 465 AL g
FAf10] e ikma 5 &R Lapa Mg R - > LT R E S
o sldechTpko e F B s Rk s R S REF AN GRS

E“/r«’? 5”[11]!32’:%@‘:]/7}??;%%?.’? PIA \}‘I;ILc )g tl NP4 4#@'_]?]”% %]? 4£3:/%Y'\&,



A2, 13 e e FHF R A HE " g+ EEF2 A0 R EFTLFHER

c*
=

- Homa s ¥ BT At RRBY O TR (B P[] BEL TP
Fi e RIPLITI B RPN RACR[LS] #02 P AT 2 4 B e
513 e P (T R 2 LW H - A w|[25]0 L P m RPN TR F 23
Tt 96 £ 2 90 £ o wlgF R o B Dk HF HRE R 0 AR REE RS
Fak PR E 5 AR H[16] -

#% %4 (Norovirus) fh gk 514 4 A S 5 (2 & gk 00
PRl R B UE S SATEM S BR)Z RN RF Liypa[28] 0 B
BIN 30204 1 2 IRHERGK 7 R R A BRe 2 K Tie s
IFHREDERG ALRERLTAFASFERRERKRRCE DB KR
ARACER2ZATHE et 5d B BB DBRE D AIL ¥ EPop3 P
fa RNA> @ * % - 42 513 » 87 F 42 R EfEE @ 4 ~ i (Reverse
Transcription Polymerase Chain Reaction, RT-PCR)» 12 "} 8 & A2 & 472 % »
WHRPFEZE=237 B1iF3 2 VPERLIEAFRBS[17]) &8 80
W2 AP TP TR > REFAFIRLFAY o Hps 2 n 74857 &

2 B fi#[24] - p e ® & e Bi¥ CE ¢ FDA Rk 2 P fae i@l o doe
i Wi 2 BioTracer - 57 % £ 4 t& ikl » BAPH > 2 Rom4 2 RT-PCR 2

AR R 67% p AT g HERPM L A2 F RS HEA(NoV IC



ImmunoProbe Co., Ltd. ¥2 Morinaga Milk Industry Co., LTD.)i& 7:=% » H
AR R K 71~88%][20-22]- @ # B 4+ % RIDAQUICK (R-Biopharm, Darmstadt,
Germany)i& (747 3 » & I E Rom S 2 SO R K 69%([23] -

BEVIFEF LB AR R A A SRS AR GACRAL D
Ao e RPB A Y PR R W < AERE A
SHPFRIERFER P ETAUBZLAASITZEFGR DL T
BERARDEIEE > Bhoigip| 2 2 BB E > 7 TR KLY -
MPEAR CRENGHERRR Y FIEPIRZEFRREF LS - L aun T
AP ERRCEOBIRFFEFEI ZRY FRRE > LIRERRS
g A PR g 0 BRI RS DO R A R 0 PR TR
Sron T2 A TR B A e RRS AR e [18] B2 R A B & R (T AL

VAT G4 53 B A R EFRERsg 0 [19] 0 fe i E R A 6)E

F

DI F AT e Gl AFAYL GII2 GO.3 &2 GII.I2 ¢ % b5 B
A ET A 10% o Bt ehi F1A Rk TR R R LR A 1 R
BT et LB iAo e 2 18 0 T RNER E RIT RARR & Sn (7 R
(LIPS I TR2 3= R PE

% W CDC »t 2012 & = #4303 o4 fe S o ok 0 d 20 L fife %

2 hRRERRS DRAREEL - BL R AP < FI R RRRRI S ERP



A EREH TN Ao A AFERT R T ou B &2 ELISA &

N RS EECEE R R RS SR LY S

WIF%kEmm ¥ 0% RT-PCR 8 %45 % S et o )t = 2 3 Apgipie

BT ARELFRF LI E > DARAALRE S RREN



R K A RE I

WEERpE VR BHE LR LG bl

(=)~

1.

HAFERBTHEAL -G RIBRLHER

TR TR

11101-103 FH FFLIHGHE RGP T 22 W F R (TL R
aw B EE RIS s ST B RA RE R D TR R
EHEAA BFHLEHRFREAT M TEEE 24K
96-103 & Bl FLIGH R L FERm+ T 2 Fp+ KA R
pATE FOREE L BIT B E RS R TS A RIUR
T RE L RRE ST o

LR EgT: 8% i 72 1102 v b 4e » PBS 3% 4 B SRR
¥ 4°C - 3000xg #rw 15 A4 e P FR s KT AR E R ik
(7 & P2t Rl 2 B 50-80C 3% -

RNA 73 B .

B Re R 2 fe R ik 140 plo i€ * Qiagen ¥k 5 B~ Viral
RNA Extraction Kit % it :fﬁi RNA > & {é % B~ 60ulL RNA » ¥ 3%
-80C &+ o

R4 A 19[26] ¢
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(1) Reverse transcriptase reactiom : 1% RNA %P~k 10 L 5 #i-
oo b 251395 CHIE® 3 44818 0 B BF g BNk S
F4erHg RTERER > 7 3.2 mMdINTP ~ 10 U Reverse
Transcriptase » & 4xf% % (Roche Cat. N0.03 531 287) ~ 40 U
RNase #r#4]# 2 & &% @23 % 2 50 mMTris-HCI~75 mMKCI -
3 mM MgCI2 ~ 10 mMdithiothreitol » & J& % 884 5 20 pL o *¢
50°C 50 ~ 45 18 & #45-iv* » 2 {2 85°Cie* 15 »4s o

(2) PCR: i Rpm4 #1751+ % & Gl 5 GISKF/GISKR ~ GlI &
G2SKF/G2SKR - & J& i% i+ : denaturation 94°C 30 # ~ annealing
54°C 30 #; ~ extension 72°C 1 4~ 45> £ 40 i cycle - #-PCR &
tFR ALY FIEELFE k2 PCR AR » - W5 7
PR

5. Wikpd 4 H7[27]

(1) Reverse Transcriptase reaction: ;i 4 RNA %P~ 5l & #45 -
4e x 1puL 10uM #5313 2 2 uL 20 mMANTP *t 70°C i£* 3 4
i 0 B RF REEWRS L A& R4 HE RTRE
ez 200 U F #4522 (Invitrogen Superscriptlll Reverse

Transcriptase Cat. No. 18080-085) -~ 20 U RNase #r#]#|% 7 50

11



(2)

(3)

mMTris-HCI ~ 75 mMKCI ~ 3 mM MgCl, ~ 10 mMdithiothreitol
FRES 5% F BRMA 5 20 uLo»t 25°C i * 10 4 48°50°C
#1750 A48 F EEITY > 2 {8 85CIE* 15 445 o

% - = PCR:!p& 41751+ 45 SaV124F ~ SaV1F ~ SaV5F »
SV-R13 %2 SV-R14-12 RT 2% 1uL % #4 » 4 » 11.5 uL PCR
premix > z 7 20 mMTris-HCI (pH 8.4) ~ 50 mMKCI ~ 1.5 mM
MgCI, ~ Platinum Tag DNA Polymerase (Invitrogen Cat. No.
10966-034) 2 0.8 uM = B A 47513+ o F figiE 1 L 95C
denaturation iF* 5 4 4% - # 5% denaturation 94°C 30 #) ~
annealing 50°C 30 #; ~ extension 72°C 2 » 4 > + 40 i cycle >
B {é extension 72°C 7 » 45 °

Nested PCR: 12 % — =t PCR 24 1uL % 9 > 4c » 24 uL PCR
premix > z 3 20 mMTris-HCI (pH 8.4) ~ 50 mMKCI ~ 1.5 mM
MgCl, ~ Platinum Taqg DNA Polymerase 2 0.4 uM & i & 45351+
(1245Rfwd/ SV-R2 ). & Ji& i% i :95°C denaturation =% 5 4 4& >
# 75 % denaturation 94°C 30 #; ~ annealing 50°C 30 #; - extension
72°C 1~ 48 > = 45 i cycle > & {¢ extension 72°C 7 4 45 > £ {7

capsid £ F] % £ nest PCR o #- PCR & $+i& {7 3 A A2 47 > {8 3|15

12



M F o2 PCR A %) 4300p » i&— # #5445 o

Wk A A 4

(1) e F

5ul RNA 4r + 1 uL Random primer(3 ug/ulL)¥ 7 uL -k R

£353 »65C F RO A& BFXE LAY 5 A4 o 4o

B £ JsiR £ 5% (4 ul 5X RT buffer, 2 uL 10 mM dNTP, 0.5 uL

RNase inhibitor(40 U), 0.5 ul Reverse Transcriptase(20 U/uL) » A2,

%20 uL - 25C» & 10 » 45 > 50°C F J& 45 » 48 » 85C &

e SA&ETEE T 4CHEY o

(2) R EpretgiF

1.

2.

R4 VPT 271G type) *

* i AT R 2 025 pb cDNA 4+ R & vl 48 F
% ;7% (2.5 pL 10X PCR buffer, 4 uL 2.5 mM dNTP, 0.8 pL Taq
(5 U/uL), Primers: 0.5 uL 9BEG(10 uM), 0.5 uL 9END(10
uM), 14.2 ul H,0) > %884 5 25 pl - & 7 R L el & &
B 94CF 2 ~482 1681740 BiRTR94CK 45 F)
A2CFREASF)T2CF B0 F) - &F 72CF & 10 ~ 45 >
"R IA4C -
i iRl o 4 VP4 2 F](P type)

13



¥ G AT 25 pl cDNA 4c + B & Rl 4 F I
i &% (2.5 uL 10X PCR buffer, 4 uL 2.5mM dNTP, 0.8 uL

Taq (5 U/uL), Primers: 0.5 pul Con2(10 uM), 0.5 uL Con3(10

uM), 14.2ul H20)» ‘8844 5 25l 7R & frd 4 7 i
MCF L3 ~4m2 {7 40 B %k  94CF &304 > 50

CrIE2728 T2CF lid - %FT2CF BT ~4

7. B 47
(1) # * ABIPRISM (BigDye Terminator v3.1 Cycle Sequencing kit )
TP e i 7 iRze o
(2) TAF - BBt is A0 ABI3730 p & i P & £ T A &
(DNA Autosegencer)i& {7 1%k 25 & & ©
8. H AT H
#-T_ R 18 2 i 52 NCBI 2 NoroNet F# & & 2. %% 5 4 2L 515 5]
BTV HE AT RTEE AT B0 LR HE BREL B AR 0
() RABRFRERRILZAUNLBFAFIERE 22 FY - BV R
1. FP%’.)’%%L capsid % B B Ak @ vt B R0 B 0 A
ORF2-ORF3 £ Fl#E4r VP1 &2 VP2 B &£ 8- L g fidrie s » AT

% 3 3 #-i& ORF2-ORF3 f ] # 2 RT-PCR A& 4+ + § » 3 {2 /m e

14



-0 F & Wk 32 expression vector ¥ v B {7 F-d F & R o
Expression system 4 %[ 41| # %&;}L\‘:);ai Baculovirus ® # #7% & 2_ &
BOFE T A A L im A HEAR(VLP) 0 B K B AR T
(1) éE),%% $p4 (Virus Like Particle, VLP) :
FleRps 20 AR B2 mRUER RS FHESR
Bed 2 ORF22 ORF3 AR ¥ S (*HERATF) > £ 1 & fimee 4

A&’iéwﬁiﬁiﬂ£%$wﬂﬁi@%7y
LR Recombination
wan -.,m )

.....

™
oxprossion
one
-
i /I‘ransformation
pDEST™10

@invitrogen %\.;i N\

Baculovirus Expression Eé |

System with Gateway®
Competent DH10Bac™ E.coli Cells

Technology
%33l 3 5 ¢ G2-SKF-clone: CACCCNTGGGAGGGCGATCGCAA

_, Sf9cell

TX30SXN: GACTAGTTCTAGATCGCGAGCGGCCGCCC(T)30

#3%51+ A @2 25 kb PCR 2 #4231 pENTR-D-TOPO vector
(Life technologies) » #* ' & #x 775 1 S B~ (s 2 H 4 » o F 41
* LR ligase fr & 2.3 3 A 7 (attL/attR) #-2% B & 2 ¢h B 71 ¥ 3%
7] pDESTI10 vector » ¢ ) It Fr % 16 5 P~ & 5 2 F 4R >
PDEST10-Norovirus Capsid #& %] 5| 2% iz s f¢ DH10Bac - #* ) I & {7
7% 15 5 P~ Bacmid - £ % Bacmid % 3 SO twre 2 W E w it R

o

S

15



(1.1)

(1.2)

FRBIGFHANELLL A
#- High-five ‘w7z 12 6X10%flask & 8+ 75T flask o +*
2ICEERFHEE L PP Fiwiepbigis - woig bR
ber 04 mL %= A fﬁ&;}%yﬁai 7 (sf9 Pz 2 H])% 14 mL
M AR o 2TCHEER %A% - BB w2 CPE> &
#4 w3t CPE 2 ) (97 %) #imme 148 £ - A2 e
B2 50 mL g g o * FaE dc 52 6000 rpm > 3t 4C ds
60 4 48 o i1 0.45 um iBiREE R 0 52t 4C ok
B-lm e FB b sl Rk = =0 0 #tew 13000 rppm o 4°C 0 5 A 4E
Be b a3t -80°C k4 o 11 SDS-PAGE 4 17 fnz 5P~

Al AN 7 P higew X ] o

e Rm A AR A AR B
i3 20 ACkfaent FiR e 4 > B~ 12 mljtube I A2 % &
o g ¢ > 1 SWALTI rotor < 32000 rpm » 4°C > 3 ] B o
EHE Y i o 4~ 100 pl R FPBS s sk~ AC kY B R

oo #w 3 1S ehFed R B i 3w 8 15000 g0 4CAELs 30 &

g > Bt Fik o AAZB Y F P 4 ¥ 3mL 0.4 g/mL CsCl
/%‘/r’% ’ I l{t.f é] %& D 'H}ﬁ—»,_ /F /p? ’ -E.”‘ SW55T|

16



rotor > &t.s 35000 rpm > 10°C > 24 | pF o /] o B4 B i Lo
¥ j¢ bucket ¥ B~ o ¥ A F BEF RRIS P R o 12 18G 445
Bdo B3 FA A > £ 2R F PBS = 6 iR B0 gy &
+ > SW41Ti rotor » 32000 rpm » 4°C & 5 /] pF > 2 Gi CsCl -
4 "fi 7t o 4~ 500 UL = ) PBS w3 3-v - 11 SDS-PAGE
TR Rk o RRLA RS B RY -

2. FRmA b B I P 0P R0 SRR Y RS RIS o
ORF2 # chP % £ RT-PCR A4 » £ » GST f & $-v 448 - 12
Ecoli "<~ & %v FA2M P v A7 e 24 BHM P
particle » F] b 5p -i& 4 &2 & % % epitope A £ Ik o FwE § 2 2
4o

(2) Norovirus P 3-v

(2.1) P % 3 2L F] 2 &

- &% B Jm &tk 2008a(08-F-2) (NCBI accession no.

HQ456335)2 /& 71 5 A # > E % R4 PRBL L %< PR

B E S 250 F & ¢ 5 ¢ P1256-Sal I-CNGRC-Fw  5°-
acgcgtcgactctgcaacggecgttgctcaagaactaaaccattcacegt -3° 2 P423-Not

I-Rv  5- ataagaatgcggccgcttataatgcacgtctgegeec -3°

17



(2.2) F & peiagy F B(PCR)H 1§ P % 3 A 7]

& * pDEST-2008a(ORF2-3) & %8 % witiix > H g ORF2 ¢ P %
BRE TR 5E LKkbo PCR F ez e 1 50 UL > = & &
z 7 100 ng 1% %8 DNA~ 10X PCR buffer~200 uM dNTP~ 200 nM
513 (P1256-Sal I-CNGRC-Fw)~200 nM 313 (P423-Not I-Rv)~0.15 U
ExSel High Fidelity DNA polymerase fo& +% & 4 205 cfvk < if & {7
HigE2de™ @ FE DNA 12 94°C -5 ~ 48 - 2 {53817 40 BE R
ER(194C 304 ~ 3 & 50C " 1 ~ 45~ £ £ 68°C > 2~ 48)
B s 72°C » 10 & 48 o 12 1% fig 58%% T A Fi PCR A4 < /]

(2.3) T-Aclone &5 7

e PCR A4 ~ - 18 » 11 Gel-MTM Gel Extraction System Kit
Bt PCRAY &7 T-A PPHEZREF o EF BBRE 2000
=& & 7 18 uL 7 PCR A4 > 1 uL =7 pGEM-T-easy vector (50
ng/ul) » IX & Fsg i fo L uL e T4 32 &% - > 16°CF & 16
JRES A TOCBETY 10~ 4R Epr4 3 5 - 10l 4%
& F 343 100 uL <0 DHS50 2% i P2 > 8 7k b 30 & 4&fs 2
42°C-kix H i {7 Heat-shock &% :l:# 45 ¥ 7k + 2 4 43> £ 4 » 900

pLenlBE £ 37CR A RATE % 1P HARSI % &

18



7 100 ng/mL Ampicillin ~ 50 mg/mL X-gal 2 0.1 M IPTG 3 fig 32
AATERREREW JVC RARALERBALEIREY & fAF
o PE B §oanE - B &7 EE PCR AERLE BE - %
FEwR2 FtRE & 3 100ng/mL Ampcilin 2. LB ¢ 37°C# % i & 33
% o F1* Mini-MTM Plasmid DNA Extraction System % B~ & = 5 4%
DNA -
(24) P @21 4R GST-tag fb & 3¢ 2 pGEX-4T-1 {i48
WP RSP A D T-AHEE 0 @ % U s Sal
| 4= Not | & P ®3 > 7T » 20 uL chF Bia R s 7 2 pg 0
PGEM-T-2008a %" 44 pGEX-4T-1 ' 44 » 1 pL NotI> 1 uL Sall» 2 uL
Buffer O fri® F7k o+ 37°C £ Ji5 16 /] pF » 1 L3 ) 27 fF (5% i
2 DNA R Bt it T ok oS @2 8 3TCHRE A -
PeE FiE e 7 % PCRAE ©
(2.5) GST s 39 2 2 Rt 10
B84, 1 BL21(Yeastern Biotech Co., Ltd)2; iz fm#z $k ¥ 11 i
(730 AR o & IPTGOSMM » 27°C » 4 | P ecimi 15 > 12 g
(7000 G- 10 4 4&)T ™ 2% iF w2 » 325 (X %2 K5t 1% Triton

X-100 71X PBS ¥ i % 4g3 b B ALE (S (B ERIE kL o

19



BT 104 > R4 304 » £4F 6~10 =) » r 3= 4(12000 G - 4
‘C > 20 »4)4 *f e i o b ifi e GST beads (GE Healthcare)
EACT S g o & p > ®7 3 GSTbeads 1t g 1 € 4
g g 4 GST beads § &g ¢ » IXPBS ki 15 »
e » Elution buffer #- GST g & F-d # it 0 > s AR * Lk o %
3 : Elution buffer 10 mL # Z 10 mM reduced glutathione ~ 50 mM
Tris-HCI (pH=8){r= F°k -
3~ FRfum2Z | g & 1gG & it

(3.1) % kil

v B2 FR (G RsRF VLP & fusion GST-P)i i7 8+ 4+ £ » &
ERAFL MNEFLEPRLITLATS LT 3 LSRRI

PRI S RPURE o TRl E R LR PFARE 43 LR AR

&5
fuge

% F f P42 (4 Rk GST-08a-P protein)

2012 2013
= B B B 8§ B B = x 8§
o 1B B H K R 3 B
= B B B B wm R =
11/16 11/21 12/12 12/24 12/28 01/09 12/28 12/28 02/04 02/06 02/07 02/2103/01
=] | | l ] 1 1 | ] | ] ] 1 i
sl T | T T T T T T T T T ™
L=T] [-T1] L-T] Qo T4 ms
ERabbit * &£ £ & E 4 < £ & s £
GRreo71 ¥ ¥ ¥ ¥ g ¥ 3 g 5 g 3
0 S g2 8 S o ! 8 & mo 0L
cREOTEE & & & B & & B L < B B
7/ |8 S 8 9 o < o 9o < O Z2¥% < o
e S g 39 S i S S = ¥3 4 2
ZEE|E ‘: £ £ 4 8 E g
) = - m. 0 Se v 02
a o o (=] o 5 o
> X N
£ < S
f 3
o i \"3
g- +Incomlete Ajuvant
o
(&)
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(LIl f»ﬁ)ﬁai %Eﬂ‘iﬂrf}a‘a—% & GI1.4 2006b ~ GIl.4 2008a -~ Gll.4

2008b)

2006b
Immune Boostl Boost2 Boost3
BALB/C mice /
« X3 I l f >
o I 2 weeks 2 weeks
6 weeks collecte
preimmunization sera
- Immune Boostl Boost2
BALB/C mice j /
s | |
—— I 2 weeks 2 weeks
6 weeks collecte
preimmunization sera
- Immune Boostl Boost2
BALB/C mice % I f I
. - . X 3 ’
- | 2 weeks 2 weeks
6 weeks collecte

preimmunization sera

(3.2) Protein A/G FAcdE /i B 1gG it
Protein A/G et A F 4 »
10ml ¢~ binding buffer (20 mM
sodium phosphate, pH: 7) » 7§z 8 #-
B 2w 4~ 0 i i Protein A/G
A A F > 4e ~ 15 mL £ binding

buffer » /iiz i 4 » 3-5 mL Elution

buffer (0.1 M glycin-HCI, pH: 2.7)
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Antibody purification protocol

This protocol is suitable for rProtein A GraviTrap,
Protein G GraviTrap and rProtein A/Protein G GraviTrap columns
described in Section 1.

’ 7 7 7

‘L
L=
— ”
(7 35
— — —
€ [ ¢
« ¢ o

-
@ "
¢ J
3
X ° %
© 9 '
(Y ¢

Wash Elute

Equilibrate Load sample

Fig 1. Purifying antibodies with rProtein A GraviTrap, Protein G GraviTrap and
rProtein A/Protein G GraviTrap columns is a simple four-stage procedure.
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200 pL @ 4@ &(1 M Tris-HCI, pH: 9) - 1gG % i+ & » £ 14
SDS-PAGE rrinid R & L
7B o
4 -FEREILEAFZFGELRY FRE 5 bz 2 3 (Fr
A wl PR FLR e § BRPUB LR 7 39 2B £ * ELISADIY
kit (REGA Biotech.):& i7 & & B3# > & f&RI3# Lk Coating 50 ng & &
Jed? ACiB e » * jFikifike 318 > & $4c » 100 pL Blocking i3
% 31CF s 15 ] PR > & B4 » B IR 2§ pR4iE (100
ng/uL) » 37°CF & 2 /| PE{STplH » % GRikiRik b Xt dpdc 0 4o r 2
448 (conjugated HRP) 1:6000 » 37°C » & 1 -] F*is g4 » * Fikir
5 S4pgc o F e » 100l X FA R Wk TR F R 15 A4
B e x 100 pb 4 » Bk AR o * Ak kR 3 OD450Nm i B F

B o
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5

N

it

(C)ERF ERBETEDE IR RS AT
NSNS FF R L

101 #% 103 & 10 * F » @4 57 A2/ aER A 69 2 £ 2 L
H 3324 L et o #1893 2 A ERHEA I 09 5 wmkopa it
260 AR pEBE N EL R AP ALY BT EFERE
o AW ERBRER BAERKRIBEF AL 67.0%(101 #) -
52.29%(102 #)~50.7%(103 # 3 10 * ) > 4+ HEM B S L 57.7% ;
wEHE R S 2 A 10.2%(101 ) ~ 15.7%(102 &) ~ 21.5%(103 & %
107) RwAHRKIBES 5 151%; F- ¥R kI pd HwFsF
Bkt 8.3%(101 &) 4.4%(102 #£)~6.8%(103 & 3 10 * )} & F &
AFEO66%; mig TP FieRIFERIE D 2 RFRL 206% (R- ~ %
- ) o
2. HRE P A RBA T HE A4

~ 47 101-103 £ # R F 2 > UERRHF 5 2 (41.2% > 312/757) > 101 &
F 1744 R R B B2 574 %0102 & T8 A=HE } i E REE
2. 31.3% 103 &7 60 AR & A& B HFRIK2 293% H ¥ KDL H

Tepsd HoRgm 4 R 4 101 £ 138 4=+ 102 # 65 4= ~ 103 & 34 4= » X 237
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Az B¢ 23642y R Ropd G Al ¥ - 42p] 3 GLAl WA TN ek
BAFERE 2 m4 0100 £ 2 102 & 2 GIL4 754 kg % 5 4 (101 # ¢
70.2% > 125/178 ; 102 & ¢ 69.6% - 55/79 ; 103 & } 40% > 24/60) 5
GIL6(# 13.1% - 31/237) » H it HRE F2%Rpm+ 45 - 205 11 fa
PO RHPpR AR R FRE A o NEREAT A HFERRS HRL
A EREA R L 101-103 & & o u i 101102 & 23k 4w TR
3103 &2 7 XL 2BnAR LB D 103 & 3 1 15 H B HR| B bR L
Rl T o R A TR AT RERS ERE LT 2 2 g
# 5 4 (101 # 39.1% 102 & 47.4% ;103 # 40.0%) > # =t 2 4 v % E {84
(101 # 18.4% : 102 & 17.9% ; 103 & 26.7%) ~ % B (101 & 14.4% ; 102 &
16.7% 5 103 & 6.7%) ~ ¥ F=(101 & 14.4% ; 102 & 6.4% ; 103 & 6.7%) - 4
4 (101 # 11.5% ; 102 & 9.0% ; 103 # 20.0%)% - % 4 £ {FH74 # 4o Fl
Z oAV HERAHRT A ARBRLELLT > AR A ERE LT
w0~10 % ~ H= 5 11~20 &k (Blw) -

ko & HR L VPA &2 VPT BRI R R Fofk+ thA T3 2 478 B
A R4 W] & GIP[8] ~ GOP[8] ~ G3P[8] ~ G2P[4] ~ G-P[8] > # ¢ 12 G1P[8] %
3ER SopE k(102 # 7425 333% 103 & 442 > 14.8%) 5 4R S HoTpe

B p4 A dr o %1 (% 26 - B))R % > GLP[8] - G2P[4]¢ G3P[8]
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Fﬂ%ﬁ@g@ﬂﬁé%%ﬂiiﬁg$OW%%iﬁﬁu%ﬂﬁﬂw%
R :',-’,L:}}%—%%%&ﬂﬂ] R\ ’}—’krf}a‘a—%ﬁé Gl.2>101 & & 38 7 4=(77.8%) ~ 102
#£ 342(75.0%) ~ 103 £ 6 4=(75%) > & & ix & B HIRH s R & A% > AW 5

GLL~Gll.2~-Gll3 & &z m7F -

(5)> FARNERRERSLABEFATEAL 2L Fy ~ B R
(DF%'@E‘-J?%-% S Ifua\?}]%ﬂ*%m},%w }];5,* FRiE 7B

Gll4Rmd Alde2p A iiif2 i 253 Fhpd ZHEER
(GI1.4/2012) t= 101 & = 7 % = o 2 484kt pI 3] » & & 101 & 9 7 215
= 2P G Gll4 F R =4 Al 4(G11.4/2006, 2008, 2009,
2010) » & % 101-103 & ¥ 4 & ji (754 $h(H1Z )= A 101 & 9 * 1 103
2107 B> R A GILA/2012 5 54 A R S LEH R A 4 b
PR ERE fiiiﬁéi’(:)]%:)?s& ¥ AT 7 FEEZ GIL4 2012 }J%arﬁ
B 7> 4174 2 Antigenic site "Rz L cnsg i o FIIRRFA 7V
2 G4 pdks B RR B Bopd AR A LGS
GlI1.4/2012 & tx % 1- = % &2 7 1 ¥ receptor binding site 2. if % -
FIv o dipld R Rm A LRGSR g 2 AR AR B FRET] A
B A EE o
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3 22 otn oy g2 X 1er b= PINEE 4
IR I T LR d’&',}?‘aim EREE 3

~r‘<t

ks SR E R
27 Rema 0 VPL Rl Flenji R it % 0 BT Rom S ot
EWATILR L IFAFEF(RS) Flt o ABRHFEFEY - E IR
Ri&inim GUAAERRFEFLDEF > & 5 FRRmF P HAT
s ERA R FRF AR FERLE RS R G4
2008 ~ GlI.4 2009 ~ GII.4 2010 {= Gll.4 2012(Z # $k)= %/ # (VLP)#2
GST-Pfe s 3v » ThmdFhtiin 2 Wa S b LRyl &7 & fak

EHeipig o

(2) #p+ sk A g1

Mo e E R R A LR R TA RS 0 RHEE M IXPBS w
R ) R Y TSR TS( EOEE Ty TR
(SDS-PAGE)FE i f 3ot 4 - » 2 (5 1 424 & &hos ¥/ 45 15 e %es 4

(3)GST-P & & Fv % Mgzt

Wi 445 0 pGEM-T-2008a 48 & pGEX-4T-1 f48i% » < B 4

BL21 ¥ » & 05mM IPTG » 27°C » 4 /| PFerg T » fc b im0 42 ¥
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A2 5 o gk (Total lysate) > ga "3 raznd 3 3 A F kv > g % o
FIFEE R i 045 um 2 g iy 0 B8R RER T A MY hE 0 iE
Jats 2.+ Fie s GSTbeads * 4C T 323 R & k> =x P %5 GST beads
2 R &R ~ 7 g4 GST beads + &gt 3 > KT KR T A
(Flow-through) - &%} sz 2 F 5 i 5 A4% GST beads % & chj-v - *
1X PBS i* ;% (Washl 4= Wash end)> £ * 7 reduced glutathione i* ;% 1) GST

f& & F-v (Elution) > 5 %% 2 g & Fv Fim (B ™) -
(4) s B -ﬂ-/ﬁ @l"‘g

SR AR FIZUN AE T o T E R e R

cke

Lin
w
<

(BALB/C) & 3 & » & =t A 50 ug 2 #3408 > % - T AARE R 2
A 2 S EBIESE U EB B R 2EARLRET 3 X ALE o
GST-P g & 3v RIL *hie {74 + &7 % 2 Bl LA > F =t L& 200~300 pg
Bo X ABRERDEA L EEFIES ¥ R HRAE T % D AR

EiBETONTNELE o Bfs P 2u » MF 73S B 7 THE o
(5) & FiRlim e 5 ARl A& 5 i 19G @ 1

it 2 B A SR GST-P @ & Fv 352 F 7] 20 nglul &3¢ (7 -

v &% A (SDS-PAGE)fxzuik & £ & (B4 ) » & % & 55 Protein A/IG 3
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Fofd A B i 196G 0 # = F P~ 100 ng/pl i {7 v T A (SDS-PAGE)Fx 3%
ER g AR(BL) 2 ¢ GST-08a-Pprotein & 4 + & i 80mL # ¥

40 mL £ #big 7 1gG ¥ it » ¥ ¢ 40 mL 1 & % ¥ (GE Healthcare)ig i

Q
®
T
=
~
!
i)
-
S
S
~
\3
=
H
ok
En
(w

AR b A N S I E R R
(6) F¥izp:2 d & %R pq‘—k%m}%’(&‘ﬁﬁfa—a— cE ke )R T i

P& B & pl4k 50 ng & H(coating)>t F g 0 722 548§ fRdal
(100 ng/uL) & ﬁr”’f? 1:500, 1:1000, 1:2000, 1:4000 4 # titer :&- {7 < 7 &% »
% % o Anti-08a-P protein & 1t {5 % it #¥30 & & > 2 85 4 374 (Gl1.4
2006b ~ Gll.4 2008a ~ Gll1.4 2008b ~ GlI.4 2012 VLP)% GST-P g £ 3¢
(GST-08a-P protein f= GST-VA387-P protein) » #2124 44 2 BSA %
His-08a S protein 35#& + + & Ji5 ; Anti-08a VLP % kit 4= fEim e
ddost2 B R RS S - R TR FELE E P2 MR A TR
(GI1.4 2006b ~ GI11.4 2008a ~ GI1.4 2008b ~ GI1.4 2012 VLP) » v & ;2 ¥%:2
GST-P f# £ v (GST-08a-P protein - GST-VA387-P protein) » 1% 14 %t pe

w23~ B e H 4 Anti-06b VLP ~ Anti-08b VLP ~ Anti-Gll.4 2012

VLP % pRiadl s @2 iF »afln b 87 b op 4 B & fh (B4 - ) -

(7) —‘F]Q ‘/‘L"]ﬁ—r% é’u /Z'IEJ‘:}%‘VLJ ;JL"L‘ %;‘I&E%— 'ri:
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Mew B SRR I PR R PR LR BRI E 2R
A s w s 1 4 H 8 anti-mouse-08a VLP £ i ip| Fo 48
anti-rabbit-GST-08a-P ~ 2. 4f #& 448 anti-rabbit-GST-08a-P £ i |+ t¥
anti-mouse-08a VLP ~ 3. 4 #i w48 anti-rabbit-His-08a-S £ i p| 48
anti-guinea pig-GST-08a-P ~ 4. 4 #i J=4¥ anti-rabbit-GST-08a-P £ 1§ ;4=
¥ anti-guinea pig-GST-08a-P - = f& = & & BlG *F 4cBl - T > % &c 0P| 3]
LA G4 &€ & F-9v & 5 F R B 4 OB W
anti-rabbit-GST-08a-P £ i ;|48 anti-guinea pig-GST-08a-P & & » »x%

B4F o
(8) Tomk Atk FTh e B e & (C P isiEE LA 2)

PHEPRIGE 65 TR RAE(RITE 2 L P FiR) 65 2ikagc o
RT-PCR 2 R AFRE A% A A5 5 14 2 #kp4 GIAAG k&G
5% $4/2012 ~ 20090 ~ 2006b) ~ 9 %Rk 4 GIL6 2| ~ 10 R4
Gll #1445 (GI1.2+3-5-7+8~13+14+17)6 3% %4 Gl 41(Gl.2 -
3-4-14)-10 Bdhikma 1l Bkmd 3 EERpE 1 2 €
pAELE AR op Rl PR o BB R332
oA R4 R Wk m A PR 87 2 4 4 F F 1A (1X10% CFU/mL) -
£ 70 B AR AR E)EFTRE o W BSABRE S BEF HHE
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M i & (Cut-off value) » M3 BSA sk g 2 1A > Pt iR
i E PR m A 2 SR e d - 12 g $Rdag anti-rabbit-His-08a-S 2

W p|FAY anti-guinea pig-GST-08a-P ehle & % % i3t H 4 3 f (TR 14

v

H

64% » & — |+ 68%) > APl R R AL H B R B EGER 0 H B 5 (AR

Rl

)

1 67% & - L 77%)H B3t e B p WL B FApeHplR g % ok o
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® b

BoAR R BRRS S WARRIE P BT 038 20 5 T AN
FIARAVERHERT Y A RE R FREI RS L2 wEtRe
RIERF Y BRI E BRI RN E PR R FERT &k
T5 % 0103 & A MAUAER L RER G 51% pd B wER LR
A LRE RN T% o I UEE R 20%: & o R E RS 21%(F1 - )-
Bty S fEd h A FRAF oY T L TRE7 2 A R2 P g
FABROIRASCEFZ O NAHERT LN UFERwFRR 0 T
o FERE R E R MBI g o 2t b m R R ViE P o R
ZHERFER ORIV GAEREAFIR S BB RS AR A 5

HAEF R FEE DR A S Bt mp ko ol F el &
P HRF R ELRETP) p AEIFHEELITY ZHs 28

LRI QI RER LR =2 AR PRI N = R s iR B

cAEE S B 05 &8 KT 9 A BAYHE R NLIFER
TP FRpA FRE 2 ks F 2 4 98-99 ERTE -
BRI E R TR TR 0 £ 95-96498-99 &k FE N IE RS <R iF o
Py aEmg 207 %330 ) GllL4 variant %‘fr:/ﬁi Ris T B 4o ical4e >
A ARFHRIRRAFES R G ERDE BT AT RS
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Bor 75 2 Gll4 variant 5 & th > &% & 53N T F 0 g TR e

PR

101 # 3 7 NCBI# % 1 GII.42012  #{ kA 7|2 1 » *H B2 frik
FHREFH LB RN FEA Y B aiE T 0 feg ey 3 GlLA2012
TR A REHRER L o At E AL 101-103 E BT RIFR o
FRBAAFIAAE  GRFFERBS Y 2 GIA2012 = HR G BT
FA ko AR GIA2012 2 H4k 101 & 27 T F & F 6|0 2 (B e
MHEHREEEY 12 5101 #£ 908 2102820 LHEHFERLBEY &
P4 154e b g2 GILA 2012 B R 4 0 B 102 # 30 2 s RN
4 E AR (F1T ) > 102 # A e f 1 103 & 3 7 » 2 (s M aE Ry
TRHERORFIBEREANE > 1 5 (103)# 9 7 A NIjfchy b 2 A%

(=) -

ERFEERTEAEN AT REERF A BN SHE
FRp+ FRUFL I LFL A FREELL O FRIE - §2 &
E2HABRREAEL BA T RS L AAATHET 0 A
GI1.2014 Sydney # B4 tRilAcenp i R p g 2 U E R H 3
A EH(RZ) B ESA 0 1 0-10 2 11~20 & G 4~ H =0 >65
#(Rw ) - GI1.2014 Sydney 3 % 4 thsldccng - 8 2 W F RFRR %
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Ao GEP A MR ED

9x‘<

Za

™

BAT RERHEERERELF
FPREMATRESRE R FATRS T A SBE AARS RASTZE X AL
HBhORR P FHEALF RS > 7B BE AT R RS
T AP EFFEAHEE TV AFILES RAL L L GILA2012 £ 4 ket
BRAHA I AR E RS R LE R EUIHRT L 5 S
oo 3R AURBERGLAR > T 0 T B2 AR g e R 4
CREBE FRAR R CFOBERF A RERERLATE LS
ISR Rk b IR A4 ”\ﬁﬁﬂfﬁ fﬁ”ﬂﬁ%% Fmoac AR
Flot A GRAN B AR A F R ER T Y RTEHEG R

5 RN EERG AL BRI TS B R A RN R

3 N
Y=
—=$

A EEATH A RE Aock  FIS O RPIA R T AL L EEE Y

W4T A0 GILA 2012 2 4 thph A R GILE Fk B A 0 0 7
RS EDREY AR EEFESLL R CEL IR RY

Spd ERITHRT RE

R FRF EREN GAPM TR SRR A TR A EE A HR
BAri At bB - Flo 2 R E AT R P RS EREY
FA R R A S 2 R FERERRSB AT R R

1R R AR AR F R A 2 EHRTE o LR
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PHPANAOEF T TE3HFIERAEIHNBE TN BEL E R
AP @A oyt ¢ i SR AN E Y o RIRL HAOLA g2
T ¥ A LR L Bl R - BB AL FRSAR

W h i TEAIL 1BF b AEBR S PRI HRT R AF RS

FAEEL PO SHAALPHARZ I AR TPREF R pES

BT ARBA Rk AR EW S RF SR FRE AR ASLRE 2 P
PAithrm i AR A T B2 A I A Y A 11:}5 EQAE =
Bl KAFL BT RERD AR H 4 BB e e
2L R ",f PRy FIRTE Jfﬁaar%%t;iﬂ kR ERE AR L4 B
R T N R TR T EIEUEes P PSS s

BERRFP FRps ERTEDpEE e o ¢ % NERRBL D7 0

FHREZLFERELERBHREAFESHY AT a RS R%kA
PRsEAATH TEAFRRF KRB EREES 11 303

433 g R AT R BP0 T AT TR e T R

N

FHRAOTEC R BT UIGFYP N FEDRFFE  FWOF %R T TR

T 2 2 I e 4 1A T 7l % NoroNet P s 4 — & -

B Y LA B R T  dRR L RN FRA KR B
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BONEHE ARF AP AT 2 AR B A 4 R R B Y
FinFaRTARE RS R L A AP @ 5 X R ERIR R E 2 0 T
T fREE R EA R > hhFTE Y A2 RT-PCR ¥ tgp 4 7 2
e AT B XA RE AT KA Y PE R RE e
PEWATFIRE RIS A AN S BE R REF GILA BE VPLA
FA 7P g0 J1% MAGA 4.0 & (7 %4 if 1 A 47 S5 4o(B= )5 4 5
FFEP T UBRELHART RA S IERS IR A 2006-2007 & i
FEod #F 24RATI GILARERgm 4 n 70 2 ¢ 20062k + th£2 Hunter (93
EVAFIRFIR AP > e fE R G S RE R 20062 34 0§ HcHE
F# d 2006b #rig &0 @ 2006b 5 & phiF H R B 5k 0 9] 96-97 £ i 7 %
B 97-98 ji {7 & ¢ 98-99 i 7 & B A F I AT 0 A HF Ak
Ji# tk A 4 - 2008a/2008b £2 2009a/2009b ° 4+ # KUF I FAHE T 0 FE T
3 s BinEEY NRATEE B SERAF L SR ML &
101-102 + i 7 (F) ¥ > jeopd F AT FRE T 2012 2 f s @ fr a
Fd AT P H R R s R AR R B R

FRomA R LAY FE IS PHEITE L AR A A RO FER

G||4F%%¢;I;;%ﬁ,rﬁg—+§g }?,vﬁgz{m;g;%ﬁ & ) % GllL.4 2006b ~
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Gll.4 2008a ~ Gll1.4 2008b ~ GlI.4 2009b ¥ GIl.4 2012 - &k 12 f&ﬁ%:}?‘s—%
(Baculovirus) & % % fy w22k St dp & 3p (Bl - ) 0 ¥ 24 < 54
(BL21) kst & RE i s P od TR AR R(R ) E* AFERH
WEHE R A 2 ¢ B F-d (capsid protein)VPL L F) o 22 4R T 4R ko 4
(Baculovirus) & su# 3. > % 180 % ¥ 48 VPL *h £ 93w ¢ f #3) & 45 4
$pfe o & o] &2 native A AT 0 B A AL B me A W2 B9 0 &
FRFCBEGL ZRTLFHS PREFLIFRERIEEE S ORE
Lpd A# LR Bghpas 2 P R AFIEHIT < %R
(BL21) k su4 . GST fk & 3=v > jEo GST fhikeinid t @l Rpmd P i
v ARG A 24 H e~ B Poparticle; 2R A2 v A
EEFLBE > LA ERIRLIRDELERDF R ES

(Baculovirus) i $v & 3k » 7 1 AER W E AR Fa AR o

BAFY Y PE D LR F R R E 2 8 4 (G114 2006D -
Gl1.4 2008a ~ G11.4 2008b)i& {7 % & £ & » GST fk & F—v (GST-08a-P protein)
EFAFEXERLAE W F2 AR {fcH B2 196G &7 39 28
T4 Fov %4 (SDS-PAGE)FEzn+ /| (B4 ~ +) > GST & & &+ (GST-08a-P
{ GST-VA387-P) + -] % % 61 kDa (P 3¢ 35kDa’GST 3¢ 26 kDa)’'BSA

£ 69 kDa > i\ﬁfﬁji %g#(Gl1.4 2006b ~ Gl11.4 2008a ~ Gl11.4 2008b ~ Gl1.4 2012
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VLP)%) 60 kDa ° 3 i {82 1gG 5 d=v T A7 5 114 £ 4.%) 55kDa frie
iz 4k 25 kDa - r& £ % £ &2 1gG (Anti-Gll.4 2008a > Anti-Gll.4 2008b -

Anti-GI1.4 2006b) 4 1 9% £ » 4 # % fechdes fH @ o

SFRS0Ng e BN F BE O BFRBEBELLEZRRREAT B
5 PPl ek o 5 PbuAl(100ng/uL) & A 4 48 titer (1:500 - 1:1000 -
1:2000 4 1:4000) » = 448 conjugated HRP (% & ~ % + ~ <)’ 1:6000

1 > 5% % & Anti-08a-P protein »z % #.4# > @ Anti-08a VLP sz % = 2 -

&

gt P m B RR G4 Jkps 5 AH D Vi g FREE AR

Welanplopd &35 o 53 2 B0 I " mFA WL 2 Fop4 3

ﬁ

DAt

FoB 20 BRI f FEL S A Y spgﬁzlf’ﬂ- s H et m 5 SEv F

REH L FERESZSHY s 2R APk TR B L PR A T
e d RS AL NERRS AR ERE o R - WREE B R
ARG ATS FARMET R F > AL S I RET R ERR A
2 hEaeY 2 S e PRV - AR I BRkES A HL S R
FARSHTF GG PR R EE L 1Y wEAA WS s ko

S AN ER RV ST TR e S TS SR

@

ERIEZDFREFAT ARG BB - o2 3 AR BEH 2 T LR
4w % GST-08a-P» GST-VA387-P - His-08a-S 4r VLPs (2006b~2008a~2008b -
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2009b ~ Sydney/2012 54 k) > TR 2 39 Tk 0 doBl4 0 P Wi
Lo X 1gG W it (% k4 AE) & 0 anti-rabbit-GST-08a-P ~ anti-guinea
pig-GST-08a-P ~ anti-rabbit-His-08a-S ~ anti-mouse 2006b VLP -~ anti-mouse

2008a VLP fr anti-mouse 2008b VLP > T & & 2. 3=v T > 4Rl -+ =

AEFREAE 3 ERA 2 ()P &S Fv 2 KF)Em s ARG 2%
FBL2L AT A M) P RS hpd BB A NRS 0 A S RE LR
A BRETORS ET LAFE AP RFERRA 2 PRFB/ISHRE AT
= ﬁ‘-}i = 5% F(BL21) & st . GST/His R o %’gﬁ GST/His #3540
B ERFEREES P RO S hd oA iR AU A AESY 2 (2)
% AR A FIEE > & M3 824 1 (baculovirusfinsect cell & Rk &) «

* AR FIE R PR R 4 2 839 (capsid protein)VPL fe=t & 4k v
VP2 £ 5] - 22 # 3 #8555 4 (Baculovirus) i St 3R 3-v 27 = 85 & 3 > -

PR A MRS L p A RIAR S LA RS R Y o

i BRFLR AR R E L Al L ek R A 963

TREMBALAZ R BRAMEERFRRA LI Y 5 R BRHT
anti-rabbit-GST-08a-P £& anti-guinea pig-GST-08a-P #« iz »anti-mouse-08a VLP
= 2. > @ anti-rabbit-His-08a-S B2 & Jis 3t HLg 35 v i &2 & A 7] W8 & Ak
FR > 4B+ e o
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M e 2L RZPRELETMZ FAARELE - Rt e B 7tk
PRI TR PR LRZER AL e fale & AR HRE B
v o 1. df #5448 anti-mouse-08a VLP &7 1 |48 anti-rabbit-GST-08a-P ~ 2.
# #UEE anti-rabbit-GST-08a-P £ % jp| 448 anti-mouse-08a VLP ~ 3. 4f i
$48 anti-rabbit-His-08a-S £ i /p|#48 anti-guinea pig-GST-08a-P ~ 4. # $i_
A8 anti-rabbit-GST-08a-P £ 4 ip|4<%8 anti-guinea pig-GST-08a-P - w & =
Ly i BRI E ek B p AN (RT) 7 4 i R
anti-rabbit-GST-08a-P £ i ;|48 anti-guinea pig-GST-08a-P % & » »x% &

¥ o

Vorlw fEiRAE e b enz P sfER L AE 0 RIGE 65 1 TR kR (AT B
2 gie) 65 2 e d RT-PCR 2 T AfLE /R >~ 55 14
3% B4 G4 41(F & 54 /2012 ~ 2009 ~ 2006b) ~ 9 i 3 R
4 GI6 3 ~10 #3%%m4 G H @ 4% (G2-3-5-7+8+13+14~
17)~6 235 %54 Gl 31(Gl2~3-4-14)~ 10 E#hikpd ~ 11 290
F 3 EERmEA LB opA el 2AR e oRRkE o FEo

S LRSS HE SRR i BRI A R 21 A g
B E 1A (1X10%6 CFU/ML) » % 70 i 4 & (th 1 & 15 5)i& (78[58 - 2 BSA

Bk B B E g 2 B B (Cut-off value) ) i3t BSA s kB 5 A
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ot et RIE R RS A VRS LR ek - o i R
anti-rabbit-His-08a-S £ i jp|#48 anti-guinea pig-GST-08a-P i & & % i
W H A 3 (TR 12 64% 0 B - 12.68%) 0 AP kBl AU B B B RgT
B HESEGRIE67% & - L 77%)H B3t e 8 p B 4 & Fofl fie R
SE AR o i R BEM e e A W LRPIER DR ZK
I3 Boma+ Gll4 2006 ~ GIL.8 ~ Gl.4 ~ G2 » iz 2\ i el JSa A4t £ &
TR A GILG feRIBE L D L@ i o RN R 3 M[29] 0 R
i FETCR LR AT HbiE - AR 2 2 0P ek Jl 6l A
T T AR EEFERY o T R E e R L f 23T
A RpmS &7 A RES o FI B R REERT - BB L3 4 Group
LR R R R R R MR R E e pttho5m
Pl - AR Kete o B BRI e B W & RREER D HIVS kR
FBM Rl N IR G R A RS SRR T R 3R

fRMASTE AR H B A AR B K R % R

G PRI L RRA R (A Z) AY SR T
PHA AT Y A LRAE o AR W % LN RS 4R
i F oL s A2 R kpd 04 B R 24 Gl AN AR R AR

15 52000 -4t Gl 3] 5] 5T R BB s 64%Ere R v 3 L1 o Flpt ¥

40



WBREBDAEF T T EERARE Y sERESIRA
HETCAAPAURHGEED AU RBER ¢ R - QAL R REFE
?E}%i}'—é 74‘1 ;\‘@{:’;@’ ﬁﬁfﬁ-&%‘/’%/ﬂ 1 T e & é@]??‘@]&,ﬁ-; 25 5

AR EI T DR E S I RRIZZEERS REFE R

41



3o EFEAFE RS HI RS A LR e

EL YR F R NP FT oA g EREOLE
e LR Y LRI REFF L PInERT BT

BREEFL R RHE L -

PRI ERF AR ZER BED AR T

(]

FopdE e A SHAIERESLEE LN IR HHS
M P 3d )A > RS R AAEBS  URES SHK
Pk c A R DEIAC 2 c B RE e G EE

BRPUAEZ 2 o d A PR WE 0 T F R R R

BB L - 7 2 Teh AR R o

42



A PHERFL AR LSRR

APV EFIERRITPDAPEFLGERE Y 3 0
ERAFTHOREF NERTEARFRES WHF A7 Fitps o
W BREADFE A FTER A ERR > B R PR TS
ZRAMM O ETH 2 BERRC EORH P DFEE RS KR
G YR B TRE R ARG PFRL (I RFREALE -

l!‘ic

43



= \Z‘L—i{é}}?&:

[1] Cubitt D, et al. Caliciviridae. ICTVdB Index of Viruses. 2003.

[2] Harris, J, et al. Deaths from norovirus among the elderly, England and Wales. Emerg Infect
Dis., 2008. 14(10): p. 1546-1552.

[3] Teunis PF, et al. Norwalk virus: how infectious is it? J Med Virol. 2008
Aug;80(8):1468-76.

[4] Siebenga JJ, et al. Norovirus illness is a global problem: emergence and spread of
norovirus Gll.4 variants, 2001-2007. J Infect Dis. 2009 Sep 1;200(5):802-12.

[5] Kapikian AZ, et al. Visualization by immune electron microscopy of a 27-nm particle
associated with acute infectious nonbacterial gastroenteritis. J Virol. 1972
Nov;10(5):1075-81.

[6] Costantini V, et al. Diagnostic accuracy and analytical sensitivity of IDEIA Norovirus
assay for routine screening of human norovirus. J Clin Microbiol. 2010
Aug;48(8):2770-8.

[7] Rabenau HF, et al. Laboratory diagnosis of norovirus: which method is the best?
Intervirology. 2003;46(4):232-8.

[8] de Bruin E, et al. Diagnosis of Norovirus outbreaks by commercial ELISA or RT-PCR. J
Virol Methods. 2006 Nov;137(2):259-64. Epub 2006 Aug 9.

[9] Chiba S, et al. An outbreak of gastroenteritis associated with calicivirus in an infant home.
J Med Virol. 1979;4(4):249-54.

[10] Schuffenecker 1, et al. Genetic classification of "Sapporo-like viruses™. Arch Virol.
2001;146(11):2115-32.

[11] Dey SK, et al. Seasonal pattern and genotype distribution of sapovirus infection in
Japan, 2003-2009. Epidemiol Infect. 2011 Mar 4:1-4.

[12] Hansman GS, et al. Outbreak of gastroenteritis due to sapovirus. J Clin Microbiol. 2007
Apr;45(4):1347-9.

[13] Ike AC, et al. Detection and characterization of sapoviruses in outbreaks of
gastroenteritis in south-west Germany. J Clin Virol. 2008 Sep;43(1):37-41.

44



[14] Svraka S, et al. Epidemiology and genotype analysis of emerging sapovirus-associated
infections across Europe. J Clin Microbiol. 2010 Jun;48(6):2191-8.

[15] Okada M, et al. The detection of human sapoviruses with universal and
genogroup-specific primers. Arch Virol. 2006 Dec;151(12):2503-9.

[16] Wu FT, et al. Acute gastroenteritis caused by GI/2 sapovirus, Taiwan, 2007. Emerg
Infect Dis. 2008 Jul;14(7):1169-71.

[17] Wu FT, et al. Norovirus Infection in A Taipei Regional Hospital and Its Laboratory.
Taiwan Epidemiology Bulletin. 2004 20(8): p. 407-419.

[18] Wu FT, et al. Genetic diversity of noroviruses in Taiwan between November 2004 and
March 2005. Arch Virol. 2006 Jul;151(7):1319-27.

[19] Bull RA, et al. Mechanisms of Gll.4 norovirus evolution. Trends Microbiol. 2011
May;19(5):233-40

[20] Khamrin P, et al. Evaluation of the newly developed immunochromatography test kit for
rapid detection and differentiation of norovirus Gl and GlII. J Trop Pediatr. 2010
Oct;56(5):368-9.

[21] Khamrin P, et al. Immunochromatography test for rapid detection of norovirus in fecal
specimens. J Virol Methods. 2009 May;157(2):219-22..

[22] Khamrin P, et al. Evaluation of immunochromatography and commercial enzyme-linked
immunosorbent assay for rapid detection of norovirus antigen in stool samples. J Virol
Methods. 2008 Feb;147(2):360-3.

[23] Kirby A, et al. An evaluation of the RIDASCREEN and IDEIA enzyme immunoassays
and the RIDAQUICK immunochromatographic test for the detection of norovirus in
faecal specimens. J Clin Virol. 2010 Dec;49(4):254-7.

[24] Koo HL, et al. Noroviruses: The leading cause of gastroenteritis worldwide. Discov
Med. 2010 Jul;10(50):61-70.

[25] Ootsuka Y, et al. Molecular characterization of sapoviruses detected in sporadic
gastroenteritis cases in 2007 in Ehime Prefecture, Japan. Jpn J Infect Dis. 2009
May;62(3):246-8.

[26]Kojima S, et al. Genogroup-specific PCR primers for detection of Norwalk-like viruses. J
Virol Methods. 2002 Feb;100(1-2):107-14.

45



[27]Kitajima M, et al. Detection and genetic analysis of human sapoviruses in river water in
Japan. Appl Environ Microbiol. 2010 Apr;76(8):2461-7.

[28]Everardo Vega, et al. Novel G11.12 Norovirus Strain, United States, 2009-2010.
Emerging Infectious Diseases. 2011 Aug;17(8):1516-18.

[29]Lisa C. Lindesmith, et al. Inmunogenetic Mechanisms Driving Norovirus Gll.4
Antigenic Variation. PLoS Pathog. 2012;8(5):e1002705

[30]Xiao Li, et al. Characterization of a cross-reactive monoclonal antibody against
Norovirus genogroups I, 11, 111, and V. Virus Res. 2010 Aug;151(2):142-7.

46


http://www.ncbi.nlm.nih.gov/pubmed/20417671

N \mi
Bl- ~101# % 103 # 10 * W R HGERN G+ iifii-‘f}iﬂﬁl%ﬁ%ﬂ‘}

i

6%

Fl= 101 # % 103 & 10 ¥ @34 M2 0 A F (534 1 103/10/11)

40

35

30
25

20

15

PR

ks

10 -

5 .

\

0 T T T T T T T T T T T T T T T T LI T T T T T T T T T T T T T I‘ 1
Jan Mar May Jul Sep Nov Jan Mar May Jul Sep Nov Jan Mar May Jul Sep
101 102, . 103

ip

47



Bl = - 101-103 & é{%?&-‘}ﬁai HE A S 47

A, L
2%

3 P;D

14%

H

2l

12%

101 &

g

LTk

AT RER

18%

Bif, £ R
0%

I

%
2R
6%

/\\?%

B
27%

B

ka2l

20%

103&

48




Bz ~101-103 # 35 pmd HRE &P AR B R ELAH

120 +
=101
100 -

m 102
ﬁ’so- =103
5‘_ 60 -

e
o 40 -
"y
0
0 -
O A N R D @ RN O N O
P N N =R A S AN
VT AT W q\,\ \Q\,\

EX

49



bt
¥
ng

B7 ~101 # 1 103 # 10 * F’a&;%?e:ﬁp‘% Gll4 & = &2 3|z gHEkse ! &
* [

35
= Gll.4 Sydney

=== (ll.4 Sydney co-infection
w514 200923

=== Gll.4 New Orleans 2009
=== (Gll.4 DenHaag 2006b

Outbreak no.

S @& B P RS S BN RS E W BNR
AR SRR TSNP
v % v

B ~93-101 F R4 GILA p# thz & F i 247 (VPL A7 » 1623bp)

New lineage

>2008b

>2009b
>2010

>2012

>Hunter (2004-2005)

>2006a

Lia- 2]
coawm
*eéce

34 b 06 AM 10008

B ey >2009a
L | ]‘. >2008a
N OB GXBN >2006b

Y=y

)
oaxeTH
o Avans
o AvE0a0ey
» Doxas
- [

50



=~ 54 MR 145 475

CsCl: 0.4 g/ml
Rotor: SW55Ti 35000
rpm, 10 °C, 24 hrs

Insect cell: High-Five (invitrogen)

Medium: Express Five (invitrogen)

Rotor: SW41Ti 32000rpm 5 hrs |
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Pathogen T & B F o+ o A& R | Total
HAREE 437 | 57.7% 50 | 6.6% | 114 | 15.1% | 156 K 20.6% | 757

2012 203 | 67.0% | 25 | 8.3% |31 |10.2% 44 | 14.5% | 303
2013 130 | 52.2% |11 | 4.4% 39 | 15.7% 69 | 27.7% | 249
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L2 LACHZETRA 6 E 24 19 (%4 JCV, 56 (2013):194-198.)

p
Table 1
Sensitivity of RIDA®*QUICK Norovirus, ImmunoCard STAT® | Norovirus, NOROTOP® and SD BIOLINE Norovirus tests for different norovirus genotypes in thawed stool samples.
Genotypes”  RIDA®QUICK Norovirus ImmunoCard STAT® | Norovirus NOROTOP® SD BIOLINE Norovirus
No. of samples No. of samples No. of samples No. of samples No. of samples No. of samples No. of samples No. of samples
tested? positive by ICG tested® positive by ICG tested® positive by ICG tested® positive by ICG
(% sensitivity) (% sensitivity) (% sensitivity) (% sensitivity)

GL1 4 3(75%) 4 2(50%) 4 2(50%) 8 3(37%)
GlL2 7 0 5 0 5 1(20%) 9 2(22%)
GL3 7 2(28%) 5 3 (60%) 6 2(33%) 11 3(27%)
Gl4 11 0 7 3(43%) 15 10(67%) 20 5(25%)
GL5 8 2(25%) 7 0 6 1(17%) 4 0
GL7 3 0 3 0 6 3(50%) 8 0
GL8 5 0 4 0 4 2 (50%) 4 0
GLb/GL6 6 1(17%) 5 1(20%) 5 5(100%) 8 2(25%)
GLd/NA2 6 2(33%) 7 3 (43%) 7 4(57%) 6 2(33%)
Gle/n.a.c 1 0 1 1(100%) 1 1(100%) 1 1(100%)
Gl n.a. 0 0 1 0 2 1(50%) 2 1(50%)
Gl total 58 10 (17%) 49 13 (26%) 61 32(52%) 81 19(23%)
Gl 2 0 1 0 0 0 2 0
Gli2 10 6 (60%) 6 1(17%) 6 2(33%) 6 1(17%)
GIL3 7 6(86%) 7 4(57%) 7 5(71%) 5 5(100%)
GlL4 77 60 (78%) 54 32 (59%) 28 17 (61%) 33 22(67%)
GIL5 1 0 1 0 1 0 1 ]
GIL6 17 12 (70%) 9 4 (44%) 9 6(67%) 12 7 (58%)
GIL7/GIL6 2 0 1 0 1 0 7 1(14%)
GIL7 4 2(50%) 4 0 4 3(75%) 6 2(33%)
GIL8 2 1(50%) 2 0 2 2(100%) 2 2(100%)
GIL12/13 8 2(25%) 8 1(12%) 6 1(17%) 6 4(67%)
GIL17 1 1(100%) 1 0 1 0 1 0
GILb/GIL3 16 10 (62%) 13 4(31%) 10 4 (40%) 12 6(50%)
GlLg/GIL1 5 1(20%) 5 1(20%) 5 1(20%) 7 2(28%)
Glig/GIL12 8 2(25%) 14 1(7%) 7 2(28%) 8 6(75%)
Gll total 160 103 (64%) 126 49 (39%) 87 44 (50%) 108 59 (54%)
Gl+Glltotal 218 113 (52%) 175 62 (35%) 148 76 (51%) 189 78 (41%)

2 The presence of norovirus in the samples tested for sensitivity was detected by RT-PCR and confirmed by real time RT-PCR if necessary.

b The genotypes were characterized by partial viral genome sequencing of an RNA polymerase gene fragment and a capsid gene fragment. For recombinant strains, both
genotypes determined in polymerase and in capsid were indicated (polymerase/capsid).

¢ n.a.=not assigned.
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