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FH A ARG HRE SRS 3T 1R AT REFIHE A
CRET HRAES G4 QRS RAF A AERE LD Bpd 0
2014 3 2015 ##H R > 4+ RERIAHRS s &7 2 T 2 gm > p 2014
£ KACATR A R GILL7 JRx B P ki§ 4 2 4 & GlL4 Sydney 7 # 4
%] GILL7 314083 B 4 2014 & % 9.1% (19/210) ~ 2015 # % 40.9%
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Abstract

Norovirus is one of the major causes of outbreaks of acute gastroenterotitis
(AGE) and diarrhea in Taiwan. It is extremely infectious and can spread through
contaminated persons, food, and objects in the environment (fomite), leading to
large outbreaks of AGE. The global standard for norovirus detection is through
means of molecular diagnosis ie. reverse-transcription polymerase chain
reaction (RT-PCR). However this could be time-consuming and labor-intensive
for large outbreaks and community cases. As time is crucial for authorities in
controlling and monitoring outbreak progression, more efficient methods will
reduce the time required for diagnosis. This in turn could ensure the patient in

seeking timely medical attention and for taking proper preventative measures.

Norovirus (NoV) is the majority cause of outbreaks of acute gastroenteritis
and foodborne illness in winter season in Taiwan. From activity monitor of
food-borne-associated and diarrhea-associated outbreaks virus strains showed
that Gl1.4 strains were the dominant strain caused outbreaks in the past few
years. But in 2014-2015, a new norovirus strain named GII1.17 which caused
9.1% (19/210) in 2014 and 40.9% (280/683) in 2015 of reported
food-borne-associated and diarrhea-associated outbreaks in Taiwan were
replaced former GIll.4 Sydney became the predominant cause agent of
gastroenteritis outbreaks. According to epidemiology of outbreak cases,
norovirus GI1.17 was similar to all Gll.4 affected all ages and settings. Half of
the GI1.17 reported outbreaks were from schools and restaurant but most of the
GI1.4 outbreaks were reported from long-term care facility or nursing care center.
In this study, we analyze the transmission association of between novel Gll.4

and GII1.17 NoV strain. We constructed and expressed the virus-like particle
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from the dominant norovirus strain caused outbreaks in the 2012-2015. Then, we
set up the virus-like particle expression platform for manufacturing the animal

Immunization antigen.
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Fhpas L1 L3S ARSI km}?ﬁ}ﬁ' A2 — 2 @ 4 ¢ 5l
B RIR AT o 245 2008 & 2014 E B A £ 175 £ R ko g%;%;:@ai 7l
o & 2% 8 Lk 18%(Ahmed et al., 2014) - B3 E £ 2 RN G 800 4
Fplmd 72 T H A FERES Gk BE Y MRS £ T 2§ 4
F3% Reop 4 7~ = (Wikswo et al., 2012) o 3 Bes 4 455 50 3 F 3 B2 397
vl FRSCRDREBE I CERIVEAFPEFASABFOIR 0 o
FR-m - R R* - Fhps L3R 2mEadl  RERS ff
BMHAITEREFE IOy AR LA MBI E L o ;{;3@}?54 B4
> ;“’F‘;%grj L-v @~ 4@ L gggfg(Halletal, 2012) > & 2 57 3 £
o A R AR RREF AP R | ,%gr} %-v iRk % (Ohe, 2013)-
FRHEABRBEIFS A EF AR B0 20 G AR AR S
| %) 27~38nm ~ AR B 5 7.5~7.7 kb o ¥ EB;RNA:}]%% ’:Jl%%ftkﬂﬁ
7 = B#EFR (open reading frame ; ORF) > 3 i 3-v F#: % ¢ ORFl #
SRR B9 0 ORF2 82 ORF3 A %l f F R4t 3v F VPL &
VP2 4 *hdov &2 & d 180 b VPL #rie & 5 VP2 3ot chad iy 3£ 7 P AR -
e i p AT Ao o VoA R RS BA AR S T E RRRY
0 BRI T RERomE A 2 6 B A& T (genogroup I-VI) 2 426 40 B &
F17(genotypes) > H ¢ ¥ g 4 4 #genik F)F 5 Gl Gl §- GIV(Ayukekbong et
al., 2015) » fe &> IR 4 e3F £ iﬂ 3 GIV 3% 5&:)@‘3% 514247 ’?)ﬁam}’ A o> P
walde 2 B EPRE AP RIGEFE ﬁiém%&%*@%%w’i
89% /% GIl & FA1 %] 2 11%% Gl 3] » ¢ ¢ ~ 1% Il #% 4 3)(Gll.4)3 5
# 2 (Donaldson et al., 2008; Glass et al., 2009) - 4.4 = - # F > Gll4 - &



g3 2T Ui inpd ko ERAGKEA NPT LA S K
(cluster) - éﬁ%%ﬁr’s #3257 5G4 T2 2z~ # ¢ Houston
Ja+ th e 1990 & i oy b E MERT #eh- 2> 1095 3 2002 £ o
Netherlands 2~ ¥ » 2002 % 2004 # - j:tk# = Farmington Hill » 2004 = 2006
# {4 % Hunter» @ 53+ 2010 & £ #& & New Orleans 5 # tk» & I i & 2012
& A Sydney :),%55 kB~ % (Greening et al., 2012; Siebenga et al., 2008; Vega et
al., 2011; Vinje et al., 1997; Widdowson et al., 2004; Zheng et al., 2010) - ¢ %
ii@%%iﬁz%ﬁﬂ’Ffﬁﬁﬁiﬁﬁiﬁ%m@i&ﬁ&%i&

B2 e A At T f el AL R ko om ERY X
é%:‘?arfﬁa%- EAF-FME 2 e IRt he 2 20 L) LR F

#£ 3z % (Lindesmith et al., 2012; Lindesmith et al., 2008) -

RN EEr ”ﬂ-zﬁ/ﬁi% HEHRIE = A B R i AR
TR E R R R TR FE 2 oA pheniE Bkl E RSP MRS
RenEd TR T LR F R A R BT A AT A R Rk
TR BT ERERER ST Py P Tus 7% 2012-2014 & 7F 4
etk GlL4 Sydney &2 2014-2016 # 37 GILLT7 4 jitko i i Mgk il & ’}%flf’vi

ZoFR AT e e s s f;};’,a% B e (P eniTd R g o

Flem RS 2 B REE R MBS FH L TR pa e
AEFREEFRE A F M ARG E F RATAS 0 £ 1T AT
HBERI hpa sk 2 S RRERES 2% £15 2 (Gold Standard)
(Kapikian et al., 1972) ; {& k&3 % REFRE % ELISA Fuk e BIFEH > 2
FRAFD MATE LR R A ERT R LRE A RARLRRES R
P BRI NEMEFLEBF RZIRRE - A e fRRaOF AR Mo
FlptiE R ELISA e Bl * A GBS A JERF 2B F4h &



fe e * o 3k < 8% 0 B 5 e s 2 ¥r(Costantini, V. et al., 2010) < B
2 2LR T RT-PCR 2 2Rl Rkps ALAF Y 605 P 9 ALGHERR
& R 4 ek % > 2 (Rabenau, H. F. et al., 2003, de Bruin, E. et al., 2006) - & 4
FAPERPIAUEEFLAAITERR A EIZEF R A FAFE
FERBC N REHRTER? RBRAFEITER “fﬁf#’ﬁ;‘%%ﬁ%{
TEORABEARRZLA > ARFRAR S TR ASF ALY R

O ERB #@4@m@*w%ﬁ%%@ﬁ’?uﬁy%%@%@ﬁ
BRI A LA R] BRI T R R U f AR 2
- KA BB S BRI AT RN R RIPE S W S HRE i
B4 0 R T HOTERE BT Y g e A R %

EENEE S ELIE S T PR R SR 2 Y
A AR SR A D R S S N s B4E kR T o

BB R GAR G iR F A BT IR EFRF 2L Fin T o

Y

d 0 Rom A R3S SRR A m A R A TR T B
G RAPE > B PSR R R DR ok G R R R
B2 M XONERRBAZ I BE - TR UG R et
%}‘ﬂﬁﬁ%é%@’ﬁﬂ%%%@%%ﬁ;@%iﬁm%%ﬁuzé
PO FAFTRBEE R L IEmA ARt AWE SR
@iﬁ,u@%%p o Rl LR 2 R o 0 &R R T
B4 2P e 2 TP NER A Mk :{;—? ;I;;_;Hkﬁ;fﬁ_ﬂ‘ BAANEECRIGE H o

5 & 3 (Viral-like particles; VLPs) & d 5 B ~ o3 2 RGHEd9 &
rxug#m@ﬁﬁ%f&ﬁ@iﬁﬁmw%pzéﬁ%i,amﬁ@angﬁiﬁ
v FAAR ARBA MR F S LHT O SRS AR i STk
B-2# T-m®e st » A2 (WL BEF o B TR R B R

=
)



F PRkl S ) 2 SR A AR F A A TP B I p e g gF
A pa AT R T 0 Hpd WA D AR P
SR EAFFANNZIABHBEFL AFF I E 2 - o ?&F?L’ﬁ%%#% a1 éﬁ}ﬁj
iﬁﬁ%&%mﬁ%ﬁ#%%ﬁﬁ%gﬁﬁﬂﬁ¥&»gﬂﬁﬁ%iﬁﬁﬁs

FF EEE M 0 2 GE B M i i & g onil Al 02 & (Bachmann, M. F,
and Zinkernagel, R. M., 1997, Brun, A. etal., 2011) = 5 ¢k » 2 5f & & hifp & 4
P IR B nre BEE TR R 0 BX ¢ H AR T e E it (Bachmann, M. F. et
al, 2004) » { # 5 - FIZ B E EAF R IIRAR S RS AR B 0
FH AT > RART L I4z5s 7l vhie e f & & & (Bachmann, M. F et al.,

1993) -

“f’”%%*%ﬁ— R E AT E S > BTN LY 2
F{eRiR & AR S ORTEN R F PR R S BARAES A P 2K

fﬁﬁﬂ%friﬁ’vﬁ B RiBEpaganitz  In* 28t g 2
% 1 42 ¥ ehs % g (Soto, C. Meetal., 2010) » 1% 3 ATehz o HHd - 4

[5 IR EL APE R B BT RS 44 L]
2§ B 10 5] 2000 nm > BAET A4 F R R Gz a0 @ 82

RN

‘“}L%

A Eom ¥ F - g m;f;’ﬂ £\ 3% ;];3:% $pdes & op 3 Si- endgdE(Lee, L
Y. etal., 2009) -
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HRAFCERBRS RS
PLIRAR f R R TR TR

Fhpa ERISELRERFERLF 2 Y 2 F 2L
2014 E A= » IR R R HEH B LA)REF2RBER c BHRUEIRZ N
FRETHe g Lo u(pr BT F) 2l B Lr;’?fﬁ’v
P TiEd b2t h RAEA AP A E BB TR PR A

AR R - EHRFE TR RS }i Bl At - BT R pER

HEGAPM S5 N NI R R o F%-@E‘_}?i-q- HEREE TR IR
HEB R ﬁﬂ’} - RS o3 2 P E RIS ;?.?g}?;.q-
Bt o

L XL :
3ok 2012 3 2016 £ 10 7 Hp BRI 4R 4 A 7376 2 &

i ¥4 (2012 # 1418 i+ ~ 2013 & 1019 i ~ 2014 & 1106 ©* ~ 2015
#2113 % ~ 2016 & 1-10 ¥ & 1720 &) ¥ @ #4812 1:10 Bpe
b5 R (PBS)iE FfFf§xse 4 R - £ 2 3000 g & > 4CHL< 15
LA e B RSB I L) FRERE AR &3 -80
C .

2. 4 RNA 53

4\

R 15 i R ¢ F% 0 B~ 200 ul @ * MagNA Pure Compact
system (Roche Diagnostics, Indianapolis, IN) » i 35 41 3% # 20 L 1
P~1¥ 100 L RNA S 2 P~ 1 7% 140 L # * QIAamp Viral RNA mini
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kit (QIAGEN, Germany) » i 3# 32 :& ¥ 38 2 18 P~ 17 60 uL RNA -
5 2 RNABRFR A8 FF B4R st 4 5 & (RT-PCR)F o &
H33-80 C #H* o
3. F #4xF & (Reverse Transcription) :
"fmd RNA Z P 10 pb 5 ficds > 4o » S sl 330 95°C i
3 4Bt B ME ERNASY SR rHEE RTRER P 3
3.2 mM dNTP ~ 10U Reverse Transcriptase & ## 4xf% % (Roche Cat.
No.03 531 287) ~ 40U RNase #r+|#& %2 & Jg 3 #4% 2 50 mM
Tris-HCI ~ 75 mM KCI ~ 3 mM MgCI, ~ 10 mM dithiothreitol (DTT) >
FREGERA 5 20 ulo3t 50°C 15 * 50 4 48> 2 15 85°C i * 15 4 45 o
4. F & pFaia4 5 & (Polymerase Chain Reaction) :
By FEFRRRSEY LFEE T H3lF -Gl & GLISKF/
G1SKR ~ G2 % G2SKF/ G2SKR (Kojima et al., 2002) - » J& % it :
denaturation 94°C 30 #; ~ annealing 54°C 30 #; ~ extension 72°C 1
4> % 40 BTk - B-PCR A N R ARG AT BLF R2Z A
£1330bp < 0 F A ST R B H S A o
5. B7AF5:
® ¢ * ABIPRISM (BigDye Terminator v3.1 Cycle Sequencing kit )
T e B 7R o
® T LHFBIEMIEAS R ABI3730 p # it PR F R TA R
(DNA Autoseqencer)i& {7 ¥ s T & &~ J& ©
® %A 7| MEGA 6 (Molecular Evolutionary Genetics Analysis -
Phylogenetic) #ic %8 i& = & 7]+t ¥+ (Tamura et al., 2007) - &£ 12
Models-Find Best DNA/Protein Models & i & i 4 47 = /2 » T 14
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e

6.

Construct Maximum Likelihood Tree i& {7 3.4 f+ 4 37 o
e S Ve R S

By T F B {s 18 Flen 522 Norovirus Genotyping Tool
Version 1.0 (http://www.rivm.nl/mpf/norovirus/typingtool) 1 % Fr

NCBI F# & # 4 & F1A 7L (70 3 /a3 4 714

Bpd 2 RFIER  AEF0 - BFR

ATVARATEL 30 VPL 8 VP2 ff % o d 0 Repd £k 4 R

m
F‘k

A re PRAE TR 0 FI MY RR A AR MAT L B B 0 A

“E%
S

$pde(Viral-like particle 5 VLP) 5 1 & & S i+ 30 p MR T

A e 7 R A PR R R A R 2 B A g

Mo AR TR 0 A n 4 v 2 B 7 ORF2 - ORF3
G SR G i BF e 7 362 Gl Gl g“%‘%‘vg"fl%}* ,
%3+ & - 513+ GI1-SKF_clone(5’-CAC CTG CCC GAA TTY GTA

AAT GA )/ TX30SXN (5’-GAC TAG TTC TAG ATC GCG AGC GGC

CGC CC(T)30-3’)~G2-SKF_clone (5’-CAC CCN TGG GAG GGC GAT
CGC AA 3°)/TX30SXN it 7 RT-PCR » ¥ J& % i¢ @ denaturation 94°C
30 # ~annealing 60°C 30 #; ~extension 72°C 2.5 » 48>+ 40 i# cycle-
#1182 % 25kb eHPCR 2 # i # 2 pENTR-D-TOPO vector (&5 :
K240020 ; Thermo Fisher Scientific) ; % i¢ * & iz MI13 31+ %
FREGE GE° T HARS %'ﬂ%ﬁ%ﬁ(entry clone)z % £ &

TR S BT T B FEILA 7 o PHiE I FEZ [F)E (entry clone)ig - 9 @
I ¥ px

o

f

#

ar
\M« -

% (Gateway™ LR Clonase™ II Enzyme Mix > Cat. no.

13
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i i I
Gateway® cloniny Transformation
Entry Clone X pDEST™ —,‘f’ e : MT_:”SE‘SS‘I"GT »
(containing your il |cmc‘ election
gene of interest)
Expression
Clone E. coli (LacZ")

Containing Recombinant Bacmid

Mini-prep of High
molecular Weight DNA
__________________________________ it et
\

Determine Viral Titer

by Plague Assay Recomoinant g
Particles f
'\ '\ T /' f‘ | Transfect Insect Cells
¢ with Cellfectin® Reagent
000 000000 O

Infect
Insect Cells

OC0 0000000

)

Recombinant Gene Expression
or Viral Amplification

11791-020) » #4 Fl4 I if £ i& {7 & M R (PDEST & 52) % 43§

Recombinant
Bacmid DNA

L, At - AR A= = g - N2 N2 . A 2 y 2 ~
LFEFTE o FERLEE AT HE PN E T G & 5 J e & e

1 (Bacmid) > B (623 A fw A WE B ERBE S AT o

(Publication Part number 25-0650 ;' Thermo Fisher Scientific)

afiL atfL attR attR

BaculoDirect™
Linear DNA

attB alfB attP attP

by-product

LR Clonase™ Il

for -
BaculoDirect

E— expression

virus

(Publication Part number 25-0516 ;' Thermo Fisher Scientific)

EARRRESREA
L - AR ARRESR -
#-S9 ‘mrz 11 8x10°/well i # 78>+ 6 well plate» 32 % % 5 7 3
% 7F % #n2 % 2 Grace’s insect medium -

2. H2CH AR E L b
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3.

o1

6.

EERPRFRE LT IR 3 R Ao

A. P~ 8 uL Cellfectin Reagent (i¢ * #v Jf "L &R & » + 7 ig|f
5-10 =x)x 100 pL # 7 & j % o2 % 2 Grace’s insect
medium * Ff > SR G R T BRI E A2 30 4 48 o

B. P~ 1png © > %Rpmd s+ 3k A& 7 Bacmid
DNA:> =+ 100 pL # 7 & 5 % 422 % 2 Grace’s insect medium

~e.

¢ - 0 242 Cellfectin Reagent j2 & {5 & >+ 3 g ¥ %
30 4 44 o
& fm e REVE 1S B fe bt 20 HE 4 ER S BUF ~ 6 well plate ¢ 5 3%
21CHrZHBE R 5/ o
Bopwgar aupdho hr 2mL g3 et R ifa Rl f o
Grace’s insect medium > ** 27°CE % #415 % EL’* W Pe 2
w*2 5 % »c i (Cytopathic effect, CPE) -
Fery mre g e ¥ A 0 2 3 50%Mm e kA
o Bmir B - 4xc B 2 15 mL ooy oo
*+ 4°C 3000 rpm g~ 20 4 45 0 3 “,érf KHLED s R el ‘)ﬁ"iz ’
LR B - R AERES R 0 F-80C k4 -

£ L ‘f&;&)ﬁi-ﬂ-/&(p%’;*iig*“‘#’?‘:’“"",}{@)

1.

2.
3.

#-Sf9 sz 11 6x10%flask i & /85 25T flask » 2 %% 5 5 4
10% *52 w0 7 +% 1% $=# % & Grace’s insect medium o
W22TCEAE A 1 | Fwrwe by o

(Flhmre B 1S 0 3 iR o e R ek 2 A R (400 L % -
P+ 600 pl 7§ 10% a2 2 1% 42 % 0 Grace’s
insect medium) -
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4, Rl FR TR N 2TCIIER B Y B MR
% 1] pF o

5. A5 mL &g d Aiflask » 2T CIE R £ 482 % 57 % >
BB e 2 ke s s o

6. Fer ‘m”e‘%‘fs*ﬁ fn e }?5% 2o A5 0 2 93 50%km e R A
o Rlmir R A - e I 1I5mL s g oo

7. % 4°C 3000 rpm #es 20 & 45 0 2 F - wie B S e B iR

LR R ﬁ%&,ﬁ%:}%*;‘.g » 133 -80°C k48 o
L = SR B RESRE A LB RS 20H) -

1. #-Sf9 tmrz 12 2x10"/flask e dc® 46>+ 75T flask » 32 % % 4 7 3
LTS 7 #+ % $4 % 7 Grace’s insect medium o

2. W2ICEAfarx 1 | Fwwe by o

3. Flme RErS o R ik o de R e 2 A iR (400 b F =
flé:}]iai;‘,’5+ 36 uL z 3 10% *s24 n 7 +% 1% $=4 % ¢ Grace’s
insect medium) -

4, #wieENETEY NCEREFHY N KEEHLE
%1 pFo

5. v 16mL 5 B % Afflask » *t 27Cl R % 4835 % 5-7 % »
ﬁ%m%im%@%ﬁ@o

6. BTG v SR Gm e o T2 Fa5 0 23 50%km e R4
P Rlmir R R - Asc b I 50mL B g oo

1.

*4T3m0mm$ﬂ209ﬁ’é%@%ﬁ%@ﬁﬁj%ﬁ’
B R ARRE R R80Tk -

91&
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BRpBF HEHFER(VLP)Z A

1.

#- High-five ‘w2 11 6x10°%flask e § 48+ 75T flask » o pF 4c »

0.4mL % = 5 B kma (e » 1AmML 3 &7 e > w5

R4 ARG SR) N 2TCEER R AR -

B o e s fon s 0 BTG e R e o %o 2 i

A0 2 X 50%mre BARPE(N T X)) Hmre B KR - A2k

I 50mL g F e

* B iAo 02 6000 rpm o 3t 4 CEs 60 4 45 o

PEF R i sy 0.45 um B R B 0 152t 4Tk
Sk fEsg = = o £ 12 13000 rpm o 3t 4C Hree 20

3 *-80C k8 o

11 SDS-PAGE A 45 + iFie &1 lmbe 5Bk 2. + F iR P ihged £ 0]

#ZJ"‘H‘JPE.-'-E‘/’&

A’\&%’_’E‘Pé‘u

LR EHRAS AR I I ] o

#RpA R TR(VLP) S

1.

Mgt AC ket FiR B2 B~ 12 mL/tube I A2 % i# 4o
¥ oo AR AR Hes F 2%~ bucket ¢ oo ¥ ieg X T T fET )
HeBET R = e

#-T fgis chbucket # 3| SWALTirotor + > A& £ F mEF #4945 o
#r.w 32000 rpm > 4°C > 3] pF o

| HF iR 0 4o~ 100 pL @ PBS > 2o~ 4Ckda i3 16 /)

B 2 18 - R B i e 8 13000 rpm s 4°C E e 30 A 4 o

ABEARARTRAHEAIEERHT PBS Y e P - I



__,F,’l?’ﬁ)\ PBS % 10-12 mL ¢ » # 2 42 5 i 4 '\*?.“‘ » T
#BAZ B Ry ?»;)\ bucket # » * pr§ X T T fF% o] #cBET H

Z o

7. #-T §7is hbucket # 3 SW4ALTirotor + » 2 R & FmF #H4F o

8. . 32000 rpm > 4°C > 3] P& o

9. 2 ",%_F ik > #PBSAH » 1 500puL =+ o

10. 12 SDS-PAGE 4 15 4% 4 439 2 % /| £_F & f& (¥ 55 kDa/
58 kDa) -

11, 2 (6@ * R & 14837k Az & & 4 T (125,0009 - 10 - p*
10°C):e = fk\ﬁ/ﬁai R ARCRENLES SRR S W ) /}%

F 3k o

A 219G B 1
1225 mg X 3.5 mg g i SR n A SRS AT S LR BT
FARLE o LEDHFEe MEEE LA A 172 (Enzyme-linked immunosorbent
assay, ELISA) » it * SR chi P stiih 3 & FEil 4 - LA F
i FEL o 11 F 3 & EE (Western blot) 2 ¥ 2 45 & 172 FEiR i L 5

FLR hyEEay oo

Protein A/G BAcit /i F 1gG ¥ i
Protein A/G #.{ci+ /i & ¢ (rProtein A Protein G GraviTrap, GE
Healthcare Life Science) 4¢ » 10 mL & binding buffer » =+ % =% in iz is
Hedl B 2o ok e ~ 0 3 Protein A/IG RAetE AR s f e 15 mL 5

binding buffer » & /x§z{s 4 » 3~5 mL Elution buffer » Jc & e i = %
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4o x 200 pL ¢ foig@] o 1gG it 18 > R v SDS-PAGE reidi & &2

A

\“““—1

Ry ga e

1.

By 25mg E 3.5mg g %éé”,%?a:@a—% z‘fﬁai FRLIT S PR B
Fod B e

& &) BPFLR £ 5 200-300 pg > foE w R e UEER KB A 170
(Enzyme-linked immunosorbent assay, ELISA) » 7z 338 * & & e

B4 SHEOR 7 8 FRA 4 o

R TR FERIIAR A R IR E B aim e koo

|
|

TR e R PE AT g Rl o B PR H R

fnre g (F R 10 mML)E (TR LR A T 0 Rk g o
NEB e (2 RS B R G FRR 4 )i e (e

HR) BEFRREE F -

P (8 2 MR A 0 B30 A PR R Ok & 10 mg/mL - 2 0.1

mg/mL > £ i&- @ AR o RRE Rk Gl R E

i &R BRR -

1:\
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R LRSI ERAERAFML 213 2

R (VLP) 2 Fud A v ie 7 36 28

=

#-50Ng FRARTF B o 8 4°C 16 /) pF o

"%k (wash buffer) & 3 = » & 5 Jgdt4e » 100 pL e %7
;% (blocking buffer) » 37°C x & 1 -] Fris H4 -

e BRI 3TCH Ll RS EH

Fieiie 5 S dpdc o do 2 2 5P 3TCF e 10 PRIS I
kiR D A tSdpgc o+ Fte » 100 pL £ B3 i (substrate) - g
kFEF 15 A4 o

# $4v » 100 pL 4c ~ &3k A% (stop solution) » #* & k& sk B 2t

OD450nm ;%ﬁ‘ﬁ f@-ﬁ:fﬁ °

Bd RS F R RS RE R B0 AL R T (ke
HAT 3 E AR (VLP) & b 2 Blie (7 v g

1.

#-1 pg 75 30 2 (PGM) T2 4ihmib»c F B - #1 4
C 16 ] BF o

vk (wash buffer) = 3 =t > & L F It 4~ 100 pL Fe gt
% (blocking buffer) » 37°C » & 1 /] p* 1S 5|4 o

for© B AT AR 3TCF s 1) i i

fer @ B\ SR Sk L sdaa > 37TCF B 1)
P 1S )

FRIRAED I tSpF e r 25 3TCHF B L PR EIH -
GRiR D A t8pFc o F Fete » 100 pL £ FIR i (substrate) - g
XFRFREIS L 48
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7. & 44 100 pL 4 » k3% (stop solution) » # 4 &k g 2t

OD450nm ;ﬁ%}; f‘%gﬂfﬁ_ °

P10 pL © B 2 m A A AR 2 1% BSA iR rio 3
L

s A BAETP PR B ADTE
3. ML 2 AR TF DT L w (FFF RIFEINE ) ] tip

4, % LR KRR SRR 0 ) 7 B IRALTIAF S A

5. JF+ 20 uL 2. 2% #&i44 pa(phosphotungstic acid)iz i » -]« tip
PRI A R 2404

6. %%ﬂﬁﬁﬁ@@a;z%ﬁ%’¢wz£w@ﬂﬁ%%a

7. BEEIEEI V16 PF o BfIARME i

8. AMMAEFRY wi*FH NS BMks JSM-5300 (Px+ i &
= 157 % » # 5 5 10KV)

WRHRR RS RRE RS BRER

2012 % 2016 # 10 * # R > £ @4 1588 425 1 & &-¢ 3 F 2
BYERFEET 2015 £ 40 & H L RIGERTE E) £ 5 B 7360 # (2012
£ 1418 1+ ~ 2013 # 1011  ~ 2014 # 1099 i+ ~ 2015 & 2112 i+ ~ 2016
#1007 K 1720 2)E (Mo P %z R LR F A 50 7360
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RGP R Rm A R B 2236(1k 30.3% v 2236/ 7360) ~ ik A A
217(i& 2.9% > 217/7360) ~ ‘w5 426(ik 5.8% > 426/7360) (% — ) 14 #
FE EpFaps 1588 AAH AT > FRp 4 B H RS 804 Ax(1h
50.6% - 804/1588) (- ) °

HAFEHARGTRHES

2012 = 2016 # 10 » #p i 47 2 L5+ F#icy 2+ 1588 4= » & # 3%
Remd HRE B4 B2 75262 A o P FRET O ERpS T
to B AER50.6% 7 4F T A Ko & E 0 ) BB E R 4
b HANRE 340 T o i R HRB LI N TR
o T3t 10% 0 3t 2015 FAzmReom A R 2 B E S e B
40%rs + 0 3 4 (2016 #) % TR E D] 30% (M=) -

BRpBIBLELLF

AT R RGN FRELLS T L L KE R (0-12
)~ ? EdL K (13-60 )~ B £ 404 (61-100 ) HP M~ P v 3 AW
K imA L 0-6 f ~ 7-12 g 0 13-24 fk ~ 25-36 & ~ 37-48 f& ~ 49-60 F -
61-100 f (£ = ) FTHAE T S LEHRB R AT L F 80k 2 13-24
Bl phs (Fz) 7 3kpt BB ESRLL . F 28K (3
)BT o BERRAE AL GRS LR S F ST 2
24 (Mez)-

Sﬁﬁ:ﬁ%&%iﬁaﬁ#
d ngk Y2 o BB TR ET O R FHGI)RRERS - AL
iﬁ%ﬁﬁﬁ%iﬁ’ﬂﬂ*N¥:ﬁ¥wﬂ@u®éim%iﬁ’i
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25 23 3& ¢~ 23k~ n{7(Hoa Tran et al., 2013) - uzﬁ@ﬁz%‘aﬁfa—w
BPURERER N SE  REL-HEALSI o AR EHET > 52 ¥R
FEERFRAREF ALY AR 0 2012 # 3 iRk 5 GIL4 Sydney
2013 2 2014 # 5 itk = GllL4 Sydney ¥ GII.6 » 2015 & 4=d GII.17 B~
ISR ‘Jﬁs}?si e i It A4 GIL3 2 Gll4 3% > 2016 & 10 7
B RE2015E40F (F7)-2MERkpm4 AT 0 5% G4
Sydney g {73t 2012 1 2013 &£ fF » g2 H {3 & & 3 jifhp H &8 :),%:‘a‘; R B~
o e ikt

pa 2,
EFHSR

- FFLF o EEINE FGIG F 73 2013 3 2014
ThESAERE 2K %A GILLT p 2014 & x B
e T 2005 2 E 73 50 A AIMS ;;ﬁf‘imsfgaiﬁ’ e 4 2016 #

~mbe

8 7 & GILLT s I cH 42T % 1 4p & 1> GIL2 s b i3t 2016 & 9
PR 4 G MM 2015 & 5 05 0 g e 210 T ()
2) o

AR RREERE LSS N
EPHpE G ELRDBAEE  CHRRRS ERT BAFFT AR
HeBo AR Fla R PREPBE -ER/EF ~H B 57 200
RPE L ERUAMFEREE BB FILE 2472012 1 2014 £ 3% R
Bt i &8 A% A f e (Ae)> BiLF 42 386 2 533%; # = i
LY REWE  BIEF A30 175 3 24.0% 0 R LY REWH LS
2015 # % SR Rom A L R4 307 0 2015 EACE RBE 0 R
AR A ST BT 1 30.3% & Rt & 2 - B RS ERI P
B8 D 7.3% 1t 2015 # W TR AZE 10% 5 4 BB g 5 2015

._‘.H\\*

E R HT s B Gk 28.20 0 1t 2015 £ 5+ 2 4z 10%(2012 &
2014 E Hp % 45+ 12.0 3 16.3%) - 2016 £ 4= % fa > 5 4 & 5 4 Bt
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PPt i 43% 0 H = 5 i B i 30% (W) -

CAF - HANRBARETLF

BERGEAEFLE AL ENGF O RAEREER VG FhEd LA
HREE SRS L APE R R ER A RERITR S HHE
TR ERERL A LI RET - E R BT A
RIT R R B ALY UHERERE R LA B e
W FRER TR 13 FA RTINS R EP F B Tl e d 50
FHEFEFEALTA P IFASMERLTH > T 8260 42F R L
FRHF A HE A RTA A REFR AL R RS R H
AHEER T AR(ZRI) BATRERARELE TR B o
GlIl.4 Sydney # # 371 & 5 8 f&(ik 31.3% > 85/272) » £ = 5 £ ¥y R
Pk 27.2% 0 741272) 5 GIL6 4 2 373 & 5 & #2(ik 69.5% > 41/59) »
H =% & F(ik 15.3% 0 9/59) ; GILA7 3 2 34731 & % % F(ik 57.8% -
144/249) > H = % # ¥ (ik 24.9% 62/249); GIL.3 % 4 73 & 5 & (it
62.2% > 23/37) > B = % & Fa(i+ 29.7% > 11/37) (B ~) o Flt > 4= 3 4238
w R E N AR B NBET i fop A i BRSSP R ERA
TR Pkl )]33—*1%**’ BTN EEE FIF A4 A& AN
2014-2016 # ¥ 4p $4/> GIL4 7 2 2 jips 4 4.3 (G117 2 GII.3)ie (7
g e

s E R4 GIL17 3) ORF2 A FlRG A

Pfop4 2 ERTRIFHET 0 GILLT 2] f 2014 & 12 7 R AP
GIl.4 Sydney 4] %] & % 2015-2016 & 2_ 3 itk » B2 & 5 AT PIFHA
T @A 2013 & § § - 4= GILLT AEME 0 SFHHE RS LAk
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e T S d] o g P PeiE 2013-2015 E o4 AR PR
FOFLRA LR AT 0 RS R R S
GIL17 A& wv B2 GILLT 3 3% 44 F 4p 7 (Khamrin et al., 2016;
LeBlanc et al., 2016) > § % % ' MEGA 6.0 (Molecular Evolutionary
Genetics Analysis Version 6.0) &7 BG4 47 5 A5 & 3 > 11 &
B (2013~2015 #) % 19 $A %% GIL17 Al 4 th- B~ 2 ORF2 A FIp 4p
5 B 12 Maximum Likelihood = ;2 ~ Kimura 2-parameter model =
£4F 1000 & 7@ b (B4 A) & B % BT ¢ £REPN i+ 15 NCBI
% KJ156329 £2 p 2013 # Az Mt IV H 8 B e GILLT F B3t 4
L C% 1% ;% 2014 1 2015 & FF g 730 & W R s A 2 GILL17 R~
B st Cx 2% BT é%.?ar},iai}g& 2z Gl A7 A W) RS- &k
foPrp A bt BRI TR E TR (R4 B)» ¥ 447 2013-2015
£ R B ORI 2 R R R 1 > 2013 £ g &t 2014-2015
£ g3 B (£ ).
B GILLT RS+ VPLIR R

o8 GILT A A FRG AT S % AT > 24 GILLT A& R =
2. GIA7 A A Bl AL > 57 f2 548 GILLT A4k A2 -8 5 8 R
A AR o 1 R P :J,;\%i 23R A s %% (Chan et al., 2015;
Xue etal., 2016) » & v {8 D42 B SlRs 4 B+ th NCBI S5t
AB983218~LCO37415)+ i H e fl i A B (R~ ) S5 BTt A9 % 3 ¥
Tlz & B2 NCBI sh%t KJ156329 ¢ AB983218 ip I » KT732275 £

LC037415 4p FF ; = & %1‘?%&-%&@ BT KRBl iy 1#E
2R 2F P FARIRE FRALTEAKRIR R AT D A

KA ~FAATEETE2R (W)
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c##ERA GIL3 1] ORF2 A FIRZ A

LA 2015-2016 #jn i & P o A GIL3 A g d 4
LRG3 AR FIRG AT ApiT > s L PaE - 2 AR GIL.3 4|k
t e 82 17 ORF2 A& FlHE 5 o T4 {8 2 /& 71 e $k 2 Maximum Likelihood
= ;% ~ Kimura 2-parameter model % & 45 1000 =277 & (W -+ - A)-
HE ST B )ﬁa-* & NCBI 455 1 KT732274 22 2010 # %3 $kix
AART EHPIRERAEFEREAFITHE S H P T 2R ﬁ]}?if*
v 3 £ (F+- B) & GIL3 AP &Y FHwi- 38 40n

7=

¥ °

#FREF LARERS RS REAE

Fta%:)?a# Gll.4 Sydney »+ 2012 # 9 3 10 * ST A RS » = 5 A
FIPEBHRE 647 2 24 k440 £ 2014 £ 12 7 ¢ GILLT
Poito N AMTAR RS B A B REL G LAFAZ H o A

AR ERES %ﬁr’ LR AT R RIT LA KA EH

E PN BN L ?.3@.}]%4 BEFER R «‘rrr}?s-rr RV Tr g A xR
F o

dON A RZ e R A FRRES N T HH AR A BN
POFE > Fo a1 B N A E ko Fla P R R Y 24
e AR (T 3-9 43R (Gao et al, 2016; Malm et al., 2016) » 14 ¢+ &
T o iaiih TREARSFLAL A (B2)-

P g B % 2012 GIl.4 Sydney 2 2014 & GII.17 = f%i?ﬁ:}ﬁsi
o112 Gl4 HARRRF P EWARTH > Tk flore L k5
B ERES RIS SR T T BAEAA IR L 2 Y
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B FlEhpd B2 R85 ot 0 Flt U EYE 2 a2 blockade
assay > jF B~ gy ELNP?%/%*\#M@ Moo B e %oz fﬁpfa* 2 H T
# (2012 &= GIl.4 Sydney ~ 2014 & GII1.17 2 GlLA)H & B2 rz: 5 B 403t
5tk BB 1 1 e 3tk 5 thELE (G117, 15-AP-1 & Gl .4,
14-H-2)12 2 — $hH 4088 (Gl1.4, 12-BA-1)» & 7 o & & % 2hi% 27 %

B ARG ST O FER IR -

FERA B2 FRHA NHIPLART AU EY ity

B2 e 3 3R HBGA 7 it A58 R & B 3% o7 0 4 (Huang
et al., 2003 and Huang et al., 2005). ; Fl@#Repm+ &2 3 £ 277 foip
% > d RalphS. Baric B[3# 3 # 1 # &> 7 § 2R% $-v (Porcine gastric
mucin, PGM) £ #p % B 2R chH 1212 A Fik 1 2 53R Lewis Y
o & > S L% F-v (Pig gastric mucin type IlIl, PGM; Sigma
Chemicals) = Gitfiné Z#RR4 B4 pd RS (7 RE
#Rp+ md RS SR % F i (NoV VLP antibody blockade
assays)=r1z8 & (Lindesmith LC et al. 2012 & Debbink K et al. 2012) - 7]
B A A FT G AT A A m{:%/ﬁai A Wop 4 Ak (G117,
15-AP-1 & GIll.4, 12-BA-1) 2 27 B 5 2050 2 4 4%
FALE S BOpE RS AR - TR B R T O R RS
754 3F4 (GI117, 15-AP-1 £ GII.4 Sydney, 12-BA-1) § € % 4 » i
ok AR R 4 0 B2 5k E (ODggon) ¢ ¢+ 2 (M 2) P o G
dOAAERE T AR R X ORJEA R A SRR 0 AL R kB o B
FOE AR AR Y LG b »zﬁ;?:;ﬁsi SR 4 Bl G sk fEo
A3z ¥ negative control #HFEF T 0 4 A GnE 5&}}%4} 4»;)?,54 3E

(GI1.17, 15-AP-1 & Gll.4, 12-BA-1)¥ 5 € & 7 &

DM

E%deo Fen H 12

27



AR REAF AL ATEERS HHAELEAF oS

- XkeenFu i (antigenicity) o

gt 2 F a4 FHdapedl

T OMACELE AT R W 2T “Fio,ﬁi ER R
AP L A2 FRBEAFHAMLLIL LG RS ALY 2
B E R A ke oY 55D B JN-5300 % LR 4
SR ] BETNUFR AP LA RANREFERRBS LG 00
ALk A ol ARIT I 0 B2 T R 3F S HrkaAr (BlLtw ) KA A
FAR AT R A m A AR AL F SR AP IO RS RS -
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B itk

2012 # A23% R & 5 & tA GIL4A Sydney % % B ~ 4v £ %~ Foav' B
BB E R IAFER MY S X (Bennett et al.,, 2013; Centers for Disease and
Prevention, 2013; Chan and Chan, 2013; Fonager et al., 2013; van Beek et al.,
2013) > %o & PR A b BREOTIRMN 20 2012 T X E R EST 23R L g
FWOAHERESL S ABTR 2 R 2012 A 4d md R Gll4
Sydney - 1395 = Bk (7R & FAL A 0 &tk GILA Sydney g % # #4 K ib £
B0 gpgd © 2R3tk GILASydney $ 3 £ &2 B F R Rp ¥
4 B F AL RE o 0 GIL4 Sydney 4 & 3 4 97 L B GRS AT 8
% %5 - GIl.4 Sydney £ Gll.4 Apeldoorn 2007 %2 New Orleans 2009 #piT ;
MR REF Y 0 B GlL4 Sydney AR B E F-0v ®E P2 & Gll4
Apeldoorn 2007 4= GII1.4 New Orleans 2009 #p 17 & 5 93.3 % 92.5 % - 2012
&% 1k 4tk GlL4 Sydney # > kB3 GlLA Al Rop 4 H#RTE 2 400
Gl1.4 New Orleans 2009 %] 3142 » J&:8] Gll.4 Sydney ¥ ic ¥ GIl.4 Apeldoorn
2007 4= New Orleans 2009 ;7 i* p ¢ — 42 L o

g .Fg%;ﬁa% %>t RNA 54 » RNA i i #2 RNA % £ f¥(RdRp) 7 £ 7
> F RNA B4 X %5 3 DNA 4 - RNA 3 £ £

\\f&

iwd o Flh FERRF RYA L R L i R LY - (Siebenga et al,
2007) o bR A WF2F L hE T AE SR AL 183 pE) 0

1'5"

VB R4 S #E G g ehd S 2 (Hall, 2012) -
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AR LR #RR4 GlL4 Sydney p 2012 & IR 5 LR
Fimpath HEBIm A e glps o Forsoiresr Gll4
Sydney i & % 4 %4 $(31.3%) > H =t 5 £ B RS HE(27.2%) ; ik PR & #
K ose Reom 4 b d 4 BT S A o B % BT GIL4 Sydney i d  5 2 pF
B0 2012 # 12133 > ¢ ~ F Edok 5 4 pFAT R 2012 # 23 % 2 18 o
@ﬁ@ﬁm%%i%@wﬂ\$&@%&@mﬁwﬁwvﬁ&ﬂé@&$
%@«i%%%%&ﬁai}é%@’— )%%ﬁé@?*mxﬁl@% LA S 2
MESLETRE L ZFRRFIREA FInFAFRRY 28K S o2
25+ GIL6 ~ GIL17 ~ GII.3 7 | o

2014 & 2016 & GII.17 B~i% % GIl.4 Sydney & 3 /i 4 tho b — p*
B I B2 R 435 742 GILLT7 # 2 E # (LeBlanc et al., 2016; Thanh et al.,
2016) > LI G F A DA FTH ~ FRE T S B e BdhbEor GILLT F 4
ot g e Az S HRE 22 /4 k3 k0 GILA-GIL6~GII3 4
Tt ERE LY FERE 0 GILLT 32 28k > 2016 faiph w9 £
B DA et Ed R R RERES LR F L e G4
GIL6~GII.3 ™% I » GIL17 i &3 # B475 % B o M GIL17 4455 *+ %
RERBAELHRGH? ERE 0 PP A RERTRNESIRT] FeR
FFEHEFEFERSHCERED o SR RBRSEFENFRpF LT
PHANSRY 2ARKARSE RERATLERRE AL OHR
MOBFFLIHOIELTFHEERRF > LA RLEFA TR
WA E R FI il G Y AR AR AR
LA E S M A AEREFTE AR TR AN E S
%’%QW%%ﬁéﬁﬁﬁd%wwﬁmg T4 R Rt kil ?

FRUERGE S SRR S R R R Rk R
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A+ < 48 (histo-blood group antigen, HBGA) < §8 » ptf& 1% 5 4 57
EH#Rkp4 22987 ¥8 Al M 1 (Huangetal, 2013) > @ 7% § 449

Foo4 B AMESL AR MY DA HE LewisY #k 0 EF 0%

5L Al SN P ’ 'z s g T by yavamws 2 v 2o =
o BERKREL e m},%i ARG FL M M mé;t:}?ai 5

31



B

Hy
i

s BIHRIE2 A RHEE R BERLABHP TN PR A
TAFTHRET FRAEFIATHEIRBLITERE L H R E SR
PLoRLEMEFELLAOHE S G DT R GRS A
SR R dup A PR A SR R G 30 LR F o fe il e
%ﬁ@%ﬁﬁm%@’%gmﬂN&”FW%”i'Vﬁﬁ*mi% e
PR AFFHDRL > AR KRB ERSITHEDER T o AT RIF
ﬁ@wﬁ%@i BFIF 24470 F ARG R U BEGEN SRR BT

RBAFE LD REPHEAMEER A F I LR TEY A# TRA
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T

;\

&,
S

T GILT A 23 2 W R RIFTEFALT B A EFREP GILLT
FAERFEATNEAE ) PTNARA N LITA BEITELADTL R
EAREFERY FRVVRS PR S SAPM K 2 S MRt
FRBIF LT
x

AR EZRFEOFR/ I /AL RO DT EST T

»

J4:
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CEERIE X
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i) £

% - ~2012 % 2016 & 10 * i 4R B & Jx % 7

2012 2013 2014 2015 2016(Oct) Total

Suspected case No. 1418 1011 1099 2112 1720 7360
NoV/(+) No. (%) 522 (36.8%) 198 (19.4%) 210 (19.0%) 684 (32.4%) 622 (36.2%) |2236 (30.3%)
RoV(+) No. (%) 19 (1.3%) 29 (2.8%) 58(5.2%) 78 (3.7%) 33 (1.9%) | 217(2.9%)
Bac (+) No. (%) 43 (3.0%) 54 (5.3%) 88(8.0%) 157 (7.4%) 84 (4.9%) | 426 (5.8%)

Total outbreak No. 308 249 265 430 348 1588
NoV/(+) outbreak No. (%) [176 (57.1%) 80 (32.1%) 75 (28.3%) 262 (60.9%) 232 (66.6%) | 804 (50.6%0)

%2 ~2012 3 2016 # 10 * i F B R AL L T

2012 2013 2014 2015 2016(Oct) Total

Suspected case No. 1418 1011 1099 2112 1720 7360
0-6 102 (7.2%) 72 (7.1%) 90 (8.1%) 168 (8.0%) 101 (5.8%) | 533 (7.2%)
7-12 240 (16.9%) 163 (16.0%) 176 (15.9%) 299 (14.2%) 201 (11.6%) | 1079 (14.6%)
13-24 288 (20.3%) 224 (22.0%) 261 (23.6%) 504 (23.9%) 375 (21.8%) | 1652 (22.4%)
25-36 175 (12.3%) 146 (14.3%) 184 (16.6%) 337 (15.9%) 326 (18.9%) | 1168 (15.8%)
37-48 201 (14.2%) 160 (15.7%) 162 (14.6%) 335 (15.9%) 287 (16.6%) | 1145 (15.5%)
49-60 203 (14.3%) 145 (14.2%) 120 (10.8%) 317 (15.0%) 281 (16.3%) | 1066 (14.9%)
61-100 209 (14.7%) 101 (9.9%) 106 (9.6%) 152 (7.2%) 149 (8.6%) | 717 (9.7%)
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%= -2012 31 2016 # 10 * BB P BEEHL L T

Year 2012 2013 2014 2015 2016(Oct) Total

NV/(+) No. 332 156 148 337 622 1595
0-6 46 (13.9%) 13(8.3%) 24 (162%) 81 (24.0%) 68 (10.9%) | 232 (14.5%)
7-12 55(16.6%) 51 (32.7%)  45(30.4%) 90 (26.7%) 103 (16.6%) | 344 (21.6%)
13-24 44 (13.3%) 18(11.5%) 19 (12.8%) 46 (13.6%) 129 (20.7%) | 256 (16.1%)
25-36 26 (7.8%) 8 (5.1%) 9 (6.1%) 25 (7.4%) 101 (16.2%) | 169 (10.6%)
37-48 20 (6.0%) 15 (9.6%) 5 (3.4%) 22 (6.5%) 68 (10.9%) | 130 (8.2%)
49-60 29 (8.7%) 8 (5.1%) 3 (2.0%) 30 (8.9%) 69 (11.1%) | 139 (8.7%)
61-100 112 (33.7%) 43 (27.6%)  43(29.1%) 43 (12.8%) 84 (13.5%) | 325 (20.4%)

Zw ~2012 1 2016 & 10 * %R HRITA4H

2012 2013 2014 2015 2016 (Oct)
NoV positive No. 176 80 75 262 232
School 68 (38.6%)  38(475%)  40(533%) 103 (393%) 71 (30.6%)
Restaurant 20(165%)  13(16.3%)  9(120%)  7T4(28.2%) g9 (42.7%)
others 20 (1L4%) 8 (10.0%) 4(53%)  41(156%) 25 (108%)
Hospital 23(13.1%) 5 (6.3%) 4 (5.3%) 19 (7.3%) 7 (3.0%)
Long-term case facility 32(18.2%)  14(175%)  18(24.0%) 19 (7.3%) 26 (11.2%)
Prison/Military 4 (2.3%) 2(2.5%) 0 6 (2.3%) 4 (1.7%)
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# 7 ~2012 1 2016 # 10 * S;‘%*i‘)ﬁ:l)%—%f%/}#iﬁ-f“r

2012-2016(Oct)
Settings Total outbreak ~ All NV(+) Gll.4 Gll.6 Gll.17 GIl.3
No. (n=1584)  outbreak Sydney outbreak outbreak outbreak
No. (n=826) outbreak No. (n=59) No. (n=249) No. (n=37)
No. (n=272)

School 644 (40.7%) 322 (39.0%) | 85(31.3%) 41 (69.5%) 62 (24.9%) 23 (62.2%)
Restaurant 482 (30.4%) 224(27.1%) | 54 (19.9%)  9(15.3%) 144 (57.8%) 11 (29.7%)
others 207(13.1%) 97 (11.7%) 30 (11.0%)  4(6.8%)  38(15.3%)  1(2.7%)
Hospital 72 (4.5%) 58 (7.0%) 26 (9.6%) 0 19 (7.6%) 0
Long-term

- 145(9.2%) 109 (13.2%) | 74 (27.2%) 5 (8.5%) 19 (7.6%) 2 (5.4%)
care facility
Prison/Military | 34 (2.1%) 16 (1.9%) 3 (1.1%) 1 (1.7%) 6 (2.4%) 0

%24~ S GILLT A Rn S Hm A AR AR R

Residue position 3T E§ 588 38 885 ¥ T RIRE
& & &§ 8 &8 & A & ¥ & ®» & » » ™

AY502009 Hu/Gl11.17/CS-E1/2002/USA Dv DG S HD V A G F G - S

KJ196286 Hu/Gl1.17/Saitama/T87/2002/JP . . . . . . . . . . - . . - T

DQ438972 Hu/GlI.17/Katrina-17/2005/USA Q N Q G -

JF970609 Hu/Gl11.17/INCMNSZ-01/2007/Mexico A Q Q G -

KJ156329 Hu/Gl11.17/13-BH-1/2013/TW = | 1 - R N R -

AB983218 Hu/GlI.17/Kawasaki323/2014/JP = | 1 - R N R -

KT732275 Hu/Gl11.17/15-EN-9/2015/TW Q I N - Q R M V N L R |1

KR083017 Hu/GI1.17/Gaithersburg/2014/US Q I N - Q R M V N L R 1

KT346356 Hu/Gll1.17/PR668/2015/ITA Q I N - Q R M V N L R |1

LC037415 Hu/GlI.17/Kawasaki308/2015/JP Q I N - Q R M V N L R |1

Residue position E; g g § § § § § § § 3

AY502009 Hu/Gl11.17/CS-E1/2002/USA T S T K E S G H E F H

KJ196286 Hu/Gl1.17/Saitama/T87/2002/JP T .

DQ438972 Hu/GlI.17/Katrina-17/2005/USA E E T S A

JF970609 Hu/Gl11.17/INCMNSZ-01/2007/Mexico E D T P A

KJ156329 Hu/Gl11.17/13-BH-1/2013/TW N D N N D G D P L

AB983218 Hu/GlI.17/Kawasaki323/2014/JP N D N N D G D P L

KT732275 Hu/GI1.17/15-EN-9/2015/TW D N D N D D P E

KR083017 Hu/GII.17/Gaithersburg/2014/US D N D N D D P E

KT346356 Hu/Gl11.17/PR668/2015/ITA D N D N D D P E

LC037415 Hu/Gll.17/Kawasaki308/2015/JP D N D N D D P E
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(A)

(B)

Nucleotide 1293 bp

Statistical Method

Maximum Likelihood

No. of Bootstrap Replications 1000

Model/Method

Kimura 2-parameter model

Rates among Sites

Gamma Distributed (G)

@ KT732276 HWGIL1 711 5-EN-10/2015/TW

@ KT732275 HWGIL17/1 5-EN-Q/2015TW

® KR052021 HWGIL17/15-AP-1/2015TW

F KUSB1233 HU/GIL1T/CAU-265/2014/KR

@ KTO05670 HW/GIL17/14-BQ-2/2014/TW
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KU 361252 HWGIL.17/CAU-192/2014/KR
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=Y

=Y
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5 7k @ KTO0B669 HW G 17/14-BW-3/2014/TW
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o
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F KUS61230 HWGIL17/CAU-55/2013/KR
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Nucleotide 1647 bp

Statistical Method Maximum Likelihood

No. of Bootstrap Replications 1000

Model/Method Kimura 2-parameter model
Rates among Sites Gamma Distributed (G)

(B)
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JNB99244 Hu/GII. 3/Glastonbury 1164/2004/USA
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100 L KP064097 GIl.3/E2419/2008/France
U02030 GlI.3/Minireovirus TV24

o
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