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In the study of “Surveillance and Prevalence of Gastroenteritis in Taiwan” during
2009-2011, we monitored that the most prevalent infectious pathogens of hospitalized AGE
children under 5 were rotavirus and salmonella. Rotavirus was responsible for an estimated
22.6% of all diarrhea-associated hospitalizations among children less than 5 years of age,
causing substantial economic burden on many families. The data also indicated that only
77~84% rotavirus genotypes were similar to vaccine strain genotypes, with the remaining
classified as uncommon, novel, or rotavirus of animal origin. Rotavirus vaccine was licensed
by Taiwan-FDA in 2006. However, rotavirus vaccine presently is not required by the National
Health Insurance program in Taiwan and is available for purchase only within the private
sector.

We have been able to estimate the vaccination rate of approximately 50% for children
under age of 5 years from our hospital surveillance data. We have established protocols to
identify and analyze human and animal rotaviruses simultaneous to gain an understanding of
current trends in rotavirus strains and zoonotic rotavirus transmission from animal to children.
Our results indicate that the dominant strain has shifted from G1P8, which was the major
strain from 2004-2015, to G3P8. In 2016 we have also observed a delayed rotavirus season
towards summer instead of winter. Full genome analysis of the G3P8 showed that the
backbone genes are similar to animal strains and reassortant DS-1 like G3P8 strains that are
circulating in Asia and Europe. However due to deficiency of long term animal rotavirus data

in Taiwan it would be difficult to discern the origin of these reassortants.



Rotavirus season usually peaks from late autumn to early spring and falls off in summer.
This phenomenon is more apparent in developed countries in temperate and sub-tropical
regions than developing countries in tropical regions. Our previous observation and studies
also showed such trend in that rotavirus infection peaked after reaching the lowest
temperature of the corresponding year. Since Taiwan lies on the path of the Tropics and
Cancer, there may be regional tendencies in rotavirus seasons due to diverse climate zones as
a result. In order to discern the impact of climate change on rotavirus seasonal trends in
children, we have analyzed various weather risk factors and rotavirus season with
mathematical models. We have devised a critical temperature point at which rotavirus season

starts to peak, and this may serve as a warning point and mobilize preventative measures.
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*oehd 2R R Y RS 2 A MR ES TR AN A [17, 18] ¥ i iE FDA £
Wi 0 32006 EF AE R SRy AL S 02006 & 10 P T LS S BiEPAER P
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¥4 A ik g5 12 VPT (glycoprotein, G) f VP4 (protease-sensitive protein, P) Fif ik =
R LRSS R ED G 27TRG AT 35 AAFIP A L g s forf SR
POAE LRI RBA TS B RG U A T FIRA R ATF 2 B kR E R
R AapdAuI o3 3EGATIZ 16/P R FIA e 70 e & [22];
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# sk €~ nok et L VP4 T PR A2 5 B B = H = (subunit) VPS*fe VP*[37-39] -
VP8* it s £ 2 4 AP B A e chd & v Foa VPS*EfIet e & p 3 4R i
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T e R A G PR Adp ML R F B R ER i o & R A A - B gk o
ARLE G AP -
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BE I wWEPBS 110 (wiv,viv) R EES > NEFSERERD S R FL
g @ oo 4°C > 3000xg Hrw15 Ao Bt FaRsEI AN EY AR
THAEE PY o MYREELALY V- A K- FL o BE SRRl Z P
B> WFAAC o fEE LA A2 * o -biopharm# A :ARIDACSCREEN®
Rotaviruste i#] » 4 S| P~eJdZ i 2. & i ¢ R 100 b % ¢
RIDACSCREEN® Rotavirussii-] 3t (microwell) ® > I 4c » 2;% Enzyme
Conjugate » >+ 2B ¢ # & & K604 45t » 2 éf’” & F e £ % i 300 pl
b=t Aok At P kA > 2 f84e ~ 2 jF  Substrate/Chromogen % if i Sk #
¥15 £ 45 > £ 4clfstop solution - i d ELISA reader ( « Quant)i#]450 nme=iwx

;lé

&

ZRg 2% o K % 1 oex sk (B < 3 Cut-off (B (negative control X sk & 4c
0.15) » 2| Z_ 5 B HF i o

= > :lﬁa-% L+ H iR

1. RNA ¥ B

PRI 2 e R b i 140uLl - 1% QlAamp viral RNA mini Kit (Cat. No. 52906)
F P54 RNA > B f8 5P~ 1160uL RNA » 1 4c > 0.6 £ | RNaseOUT enzyme » % %
-80°C fj;— * o

2. i f s R & foid 4% F J5(RT-PCR) :

21 #HEspeF B0 Sy lRNA4 1 g1 Random primer(3 p g/ n )& 7 17k
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MEIZ 65CF RSAG  HF B RIS v » FEEFFF RIRER

(4 £ 15X RT buffer, 2 1 10mM dNTP, 0.5 121 RNase inhibitor(40U), 0.5 11

Reverse Transcriptase(20U/ 1)) » #4884 520 1> 25°CF 104 45 > 50°C F

A5~ 48 > 8SCE B SA LB Z4CHEY -

22 R tiprsagir R

RIGEE He R R TS R p AT T A RAOF L fEp A KA SRR -

(1) #idk 4 VP74 FI(G type) © 1 i &% 1l 3 672.5 11 cDNA4e + R & i
g F R £7%(2.54110X PCR buffer, 4 £12.5mM dNTP, 0.8 121 Taq (5U/
(1), Primers: 0.5 2 19BEG(10 ;z M), 0.5 £ 19END(10 ¢z M), 14.2 1 H,0) » 4
REfE 525ule R REPFRE F > 94CF R2A &2 (2 7401 Pk

94°C & 45%) » 42°C F 4545 > T2°CF JB90F) - 3% F72°CF B104~ 45 > "%

(2) #dk 4 VP4 FI(Ptype) : * i 455 Bl = 2.5 11 cDNA4e T R & fis i
4 F Jui® & 7% (2.5 21 10X PCR buffer, 4 1£12.5mM dNTP, 0.8 11 Taq (5U/ ¢ 1),
Primers: 0.5 1 Con2(10 £ M), 0.5 1£1Con3(10 £ M), 14.2 1 H20) » 2884 =
25ule iR EFERYF & 04CF B34 42 15181740 Jiok 1 94CF
3045 > S0C K 2 4> 7T2CF la s mF72CF RT~4 > "F R 14
C .

(3) #ht 4 VPO 71 % 1§ s & 2.5 11 cDNA%e + R & prid 4 5 Js
M &% (2.5 £ 110X PCR buffer, 4 ;£ 12.5mM dNTP, 0.8 11 Taq (5U/ 1),
Primers: 0.5 £ 1 VP6F(10 £ M), 0.5 £ 1 VP6R(10 £ M), 14.2 n 1 H,0) > %% %8 4% 2

25ule e FREFAHF 50 94CH R34 452 (S 7400 JaTR 1 94CF
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3.

3.1.

3.2

454y > S5°CF A5y 0 T2°CF f2a 4 o HFT72°CF 104 4> 58 1 4
C .

(4) #ht 4 NSPAA 7] % i iris {3 6725 1 1 cDNA%e + R & fissb 4 &
iR & 7% (2.5 110X PCR buffer, 4 £12.5mM dNTP, 0.8 11 Taq (5U/ 1. 1),
Primers: 0.5 £ 1 JRG30(10 £ M), 0.5 £ 1JRG31(10 £ M), 14.2 1 H20) » 88 4
R25ule TR EFEYF o 9O4CF B34 412 88 F40B R 1 94C
F 5454y 0 SOCF Jsd5#) » 12°CF el s ¥ 72CF 1044 i1

4C -

B 7 A 7 800 4

i¢ * ABI PRISM ( BigDye Terminator v3.1 Cycle Sequencing kit ) i® ¥ & & 7
LA7 0 F i it 4eT DB~ ERT-PCRE AP ~ 1 uMF 513+ (9conl &
9con2) ~ 1 £ L BigDye3.1 ~ ¥ R4 fiF > B0 2MAF 510 pLo %35 F R
P2 R A g06°C 1EH 1A& > 2t F BIEE Z96C 1045 ~ 50C 5
F#)~60C 4~ 43> £25 = e o F A S ARCERR L F
B2 PR ARTAF BUE2ZAPH BT AEF BAFIOLLS » &
4 chddH20 ~ 60 L L £ ai’i‘/ﬁ% S5uL 0125 mMEDTA» >+ 3 8 T # %
154 480 114000 rpmafte 304 455 4 1 it 140 12170 % i % 4000
rpmEE s 54 48 0 B (8 BTk P gz 0 £ 4e » 10 ¢ L Hi-diformamide » 2 %] 7
BRER RBHCEASF R C T* 204155 F B30kt > L3 r ABI
3730 p & iP5 AL ¥ & =5 ik (DNA Autoseqencer ) & (7 15 B 7] A 45 o
Fod A FIE A5 H 0 MR 5 2 PR S| NCBIA FIF A B & sk s 3
FHEC w2 ZAFRFEF LT RS FIF L KRB -
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2. LIRTAEE kMR p 420 2014 £3 2016 £ 2 AR EERITH TR
BREEA 10 RFr o o 3671 £ 5 &0 T @3 iBarip LR o
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ABEHRF O FE D ST

5 ﬁﬁ%ﬂ*f[ﬁa«% ERENES :'q

AR EE BT F = X 100%
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3. SIHF RFFERAFELMIE ALY L F R hBERITA A kI
(http://e-service. cwb. gov. tw/HistoryDataQuery/index. jsp) » 8~ % it
FOERBREEREF RiEE > F* L E F4p M % B(Pearson correlation
coefficient) » #H#FF Wik § % Fl+ & hopd Biie 52 ApM it -
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% Bl Egtom & B de O 5 2 st RS
y=a0+a1x+6
PRP oy AmkEABERAF XS F EFF o a 05 BEF a1 F

By o e AL o m AakdBrrs g5 (8

\\\?{r

% Fl3 B gk 2
B2 ) HERFRFFambkpE BRI AN LT - A (RE) &
Mt BB F R T F B SR B NS R B o Y B - TR B
HH* B (piecewise regression)sh™ i > 3T A BB c o i

y=a,+a,x+e (x=c)

y=PBy+Pix+e (x>c)
FeE-54 R

y=ag+ax+ (Bo— A)xsc + (B — @)Xxsc + €

/Qﬁliiﬁp?%?i FEPp RAERRHEZF R BT
B (iteration) 2 {3 E§ 4 FF PP R E > LT3 RFFE2

B LB L
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L3 fkopd B A 203 RE R

RFEARPZENER T ED kRS R R RIRE R R TR AR
TR REE R R fleR LEARZEIE BRSSP
A AT S RA RN PR FEEE BE Rtk R wmk
T E ORIV LR A R W A T 4

A(2017)# 1-10 7 B Rz fh p A @ s L 10 RF AR araz 4 & {1 1007
o4 0y 147 2 B A BB T 14.6%) 82 A F s E R 8 R (2014) e
10 7-(2015-2017 & 10 * )Fre® » wlfcd 1,007 ~ 1,432 ~ 1,223 2 1,007 i *Lig
ZE L T HIRHRAE - 2014 2015 - 2016 % 2017(1-10 7 )& Hhjik s 3 W RIS 125~
w5 8.1% (82/1,007) ~ 9.9% (142/1,432) ~ 15.5% (131/1223) ~ 14.4% (147/1007) »
2014~2017 & st s 4 E R 7 B 12500 4p 43 2005~2011 & § P B °% i it o
£ TS 5 16.3%~29.8% T " 3 8.1~14.5% (Bl- ~ % - ) > BAEY § - ©
iE sk 0 A F I A 2016~2017 £ koA B B G0 IR AL B 4o o

AR RS R R LR 2SS PR R AFE RS P R BETRETS
ERAFE LR - (A) T4 &R ABFAR - (B) » i (7ABF AT 12016 & fk
FARFFE G AL EFT I 1020%F B EF R g S 4TLRE FRF K
12 G3P8 5 A jE 2015 F Az P A 4o 3 5 & G3P8 B e iE(113 2, 76.9 %)
His F LR Ao RAlH ¢ 42 GIP8(2 &, 1.4 %) ~ G2P4( 5 i, 3.4 %) ~ GIP§( 13
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i % # % # % i %
s — 1007 1432 1223 1007
G1P8 49| 59.8% 30 21.3% 0 0.0% 2 1.4%
G2P4 1 1.2% 21 14.9% 11 8.4% 5 3.4%
HERER)
G3P8 4 4.9% 75 53.2% 95 72.5% 113 76.9%
GOP8 24| 29.3% 8 5.7% 11 8.4% 13 8.8%
G2P8 2 1.5%
G8P4 1 0.7%
G8P8 2 2.4% 3 2.1% 3 2.0%
sz minbill
GOP13 1 0.7%
GOP19 1 1.2%
G10P11 1 0.7%
. Rotarix 1 1.2% 2 1.4% 2 1.5% 1 0.7%
PSS
Rotateq 1 0.8% 1 0.7%
G3Px 6 4.6%
GxP8 1 0.8% 8 5.4%
Non-typable
GOPx 1 0.8%
GxP19 1 0.7%
Total RV+ 82 8.1% 141 9.8% 131 10.7% 147 14.6%
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Mean days of disease onset since last vaccination

Year/Case

All AGE

RV-Negative

RV-positive

2009

263.3 (12-852)

262 (12-852)

325.7 (188-414)

2010

349.2 (2-1217)

351.5 (2-1217)

152.5 (7,298)

2011

420.6 (2-1483)

419.2 (2-1483)

531.3 (123-897)

2014

475.8 (1-1603)

472.4 (3-1603)

694.5 (1-1595)

2015

480.0 (1-1878)

467.4 (1-1878)

777.2 (14-1663)

2016

442.2 (0-1696)

426.6 (0-1696)

830 (10-1674)
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2w~ 2014 #2073 2017 & 17 fck 8" 1] 5% RV(+)cases ~ RV(-)AGE cases ~ 2 Non-AGE controls 2 & & 34 ~

IR Y EE S A

AGE Cases Non-AGE
RV+ RV- controls
Variables No. (%) No. (%) P-value Missing No. (%) P-value Missing
Sample size 299 1193 1168
Demographics
Age (mo), meantSD 28741 14.06 283211415 0.5244 2824+14.04 0.5167
Male 171(57.2) 670(56.2) 0.7482 650(55.7) 0.6322
Premature (GA<37 weeks) 31(10.3) 124(10.4) 0.9895 132(11.3) 0.6467
Mother’s education 144(495) 772(65.5) <0.0001 8 15 852(734) <0.0001 8 7
(college degree or above)
Location of hospital <0.0001 <0.0001
Northern 109(36.5) 519(43.5) 527(45.1)
Middle 59(19.7) 98(8.2) 113(9.7)
Southern 119(39.8) 547(45.9) 488(41.8)
Eastern 12(4.0) 29(2.4) 40(3.4)
Season
Winter (Dec. to Feb.) 50(16.7) 165(13.8) 0.2030 187(16.0) 0.7653
Vaccination history
Dose of vaccine <0.0001 <0.0001
Unvaccinated 251(84.0) 572(48.0) 426(36.5)
1-dose Rotarix 2(0.7) 12(1.0) 15(1.3)
2-dose Rotarix 38(12.7) 383(32.1) 455(39.0)
1-or 2-dose RotaTeq 1(0.3) 5(04) 14(1.2)
3 dose RotaTeq 7(2.3) 221(18.5) 258(22.1)
Additional history
Breastfed duration 6.3917.19 6.0917.06 0.9817 30 7.2917.24 0.0005 3.6
meantSD (months)
Within previous week 28(9.6) 91(7.7 0.2867 66 131(11.3) 0.3998 6 6
(Yes vs. no)
No. of family members meantSD 4341197 405+t1.87 0.0079 02 3961192 0.0002 0 4
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8" %> 5&M* Rotarix 2 RotaTeq 2. %

Group

Number Vaccinated

Estimated Odds Ratio

(95% Cl)

Estimated VE
(95%CI)

Rotarix
Cases
Controls
RV-negative
Non-AGE
Combined
RotaTeq
Cases
Controls
RV-negative
Non-AGE
Combined

38/289 (13.1)

383/955 (40.1)
455/881 (51.6)
838/1836 (45.6)

71258 (2.7)
221/793 (27.9)

258/684 (37.7)
479/1477 (32.4)

0.227 (0.152, 0.329)
0.151 ( 0.101, 0.221)
0.180 ( 0.123, 0.258)

0.068 ( 0.026, 0.148)
0.042 ( 0.015, 0.095)
0.057 ( 0.022, 0.120)

77.3 (67.1, 84.8)
84.9 (77.9, 89.9)
82.0 (74.2, 87.7)

93.2 (85.2, 97.4)
95.8 ( 90.5, 98.5)
94.3 ( 88.0, 97.8)

Reference: Unvaccinated (Exact Conditional Logistic Regression)

%5 ~2014-2017 *2/893% 3 % P G8P8 R 4 ~#B Ml ¢ BPRY KA T
) BH(RE |, , . . , .
£ ARTIN RARL ) ERIEY B R R LY & #{ £ Underling diseases
May-14|G8P8 pi % |2MIF E (A RRE CAiT- R 24 Ry No
¥ 3 S )F’]‘Zf‘i/p‘-‘u,%‘;% : 5 L4 24 ogp
May-14|G8P8 HAG | ATER (MM <4 F-¥EI-44 |2 iR No
fr %
Jan-15|G8P8 ot FER |26MIM  [£ L4 4 e Rotarix(p 7 ) |No
Jan-15|G8P8 Fid | AEECBYMMIF | -4 %i#ﬁ 244 & R No
Mar-15(G8P8 ira BHER|IYOMIM [ - rEI0 14 Wi Ry No
Apr-15|G8P8 Frd | ZE% MM (& Al H HiRy R R PG
Mar-17|G8P8 B | EER |YUMIF |$pR 2et T ety 3Ry No
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A detn b

Ry EUEE

Fems

T o8

BB R

B MR

ToF 8iE R

T HEA

Bl AP R

AR E

RS

HIERAF G FARERYHT o

A AT TIER AR

R $#&FiE piE
B FETE 50.64 <0.001
4 ¥ (A BEkw) -1.76 <0.001
4iFmEE (A ERERS) 1.82 >0.05

BB E 1 24.96°C (BB 2.41)
Adjusted R-squared: 0.1843
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(A
600
500
400 - ® Non-typeables
300 - B Others
W GOP8
200 m G3P8
HG2P4
100
mG1P8

m Non-typeables
H Others

H G9P8

W G3P8

H G2P4

m G1P8
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AGE‘VaCCination Rota\”rus case
60.0% 100% -
50.0%
80% -
40.0%
60% - .
30.0% B Vaccinated
20.0% - 40% - B Unvaccinated
10.0% - 20% -
0.0% - 0% -
2009 2010 2011 2014 2015 2016 2009 2010 2011 2014 2015 2016

W= ~2009-2011 2 2014-2016 # %}%:}ﬁafr@ AiZI Ry FER %%}P&Iﬁsfr R EEPAN

Vaccination rate vs RV+ rate

=—\/accination % == RV+ (%)

60% 25%
/
N / - 20%
g /\
® 40% _,E
= - 15% =
: X ¥
£ 30% £
c ]
E / \ /_—-— - 10% o
g 20% '___,..-/ o 5
10% - 5%
U% T T T T T U%
2009 2010 2011 2014 2015 2016
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RV in vaccinated
20
18 mG1P8
16 m G2P4
14 ® G3P8
12 ® G3P8 DS-1
10 m G9PS
8 ® G2P8
= G8P
6 G8P8
G9P13
4
Rotarix
2
I Rotateq
O T T 1
2009 2010 2011 2014 2015 2016
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(A) VP7 £ 7] (B) VP4 4 7]

(A) VP7 (G3)

RVAIHuman/A US /2013 D388/G3P8E
RVA/HUMan/A US/2013WAPC1740/G3PS
RV A/HUMan/ THA/2013/S KT-281/G3PS
1 RV AlHuman/ THA/2013/5 KT-289/G3PS
RVA/Muman/ESP/2015/5575915299/G 3P 8
@ RVA/Human/ TWN/2015/104-009-D019/G3P8
RVAHuman/HUN 2015/ ERNG 148/ G3PS
RVAHuman/HUN 2015/ERNG 187/ G3P8
RVAHuman/HUN 2015/ ERNG26 3 G3PE
- @ RVA/Human/ TWN/2014/103-701-D022/G3P8
RV A/Human/JFN/2013/513-30/G3P 4
{ RVA/Human/JPN/2013/5 1345/G3P4
RV A/Human/ESP(2015/8 561720845/ G3P8
[ RVA/Human/ES P/2015/5561921417/G 3P 3
- @ RVA/Human/ TWN/2016/104-415-1-5100662/ G3P8
oo [ @ RVA/Human/TWN/2016/105-701-D07 3/G3P8
& RVA/Human/ TWN/2016/08-102-689219-25-6/G3P8
& RVA/Human/ TWN/2016/08-102-689221-25-7/G3P8
L RVA/Human/AUS/2014/WAP C2016/G3P8
RV A Hors e/ IND/200x/Erv 105/ G3Px
RV A Cowl IND/x /B 3 G3Px
RV A CowlINDixood RUBYV 3/ G3P 3
RV A/Bat CHNW/201 UM SLH14/G3P3
RVA/Goat KORXxxx/GRVIG 3P 3
RVA/Horse/A RG/2008/E3198/G3P3
RV A/Simian/'USA/1975/RRY /G 3P3
RVA/Dog/HUN2012/135/2G3P3
RV A/Dog/ITA/1996/RY 52-96/G 3P3
RVAHuman/THA 2001/ CMH222/G 3P 3
RV A/HUMan/ THA 2005/ Ch HO79/G 3P 10
RVADOQ/TAI995/RY 198-95/G3P 3
RVA/Dog/USA/1979K9/GIP 3
RVAICalAUSI1984/Cat a7/ GIP3
RVA/Human/USA/ 1984/ HCR3/G 3P3
RV AlHuman/BEL/2000/B 4106/ G3F 14

{ RV A/Rabbit/ITA M 096 308/04) G3P22
—eonlll] Equine G3
)

RVA/Pig/ ENM9BA131UGIPT

o9

98

RV AIPIgBRA/2011/PGRVINGIP12

99

Porcine G3
Human G3 induding Rotateq vaccine

RVAISimian/SAF/1958/3A11-HIG/G 3P2

RVASImian/US A2002/TUCHG3P24

RV AMHuman/ JPNA1 87 4KUIG 9P 8

003

40
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(B)VP4 (P8)

i

.

||,.

RVAMHuman/B GD/2003/Dhaka16/G1P S
RV AHuman'UsA 2006 U06-07-7/G1PS

‘ Huan s
-

RVA/Human/ZaF 2008 RCDPRU 191G 12PE

RVA/Human/E 5 P/2015/5561921417/G3PE
“;i{ RVA/Human/E §P/2015/53 95217158/G3PE
RVA/Human/E 5 P/2015/5561720845/G3P8

RVAH uman/E SP/201 51559824231 9/2015G3P 8

& RVA/Human/TWN/2016/08-102-689219-25-6/G 3P8
| RVaAHuman/E SP/2015/5 575515299 G3P 8

& RVA/HuUman/TWN/2016/104-415-1-5100662/G3P8
- @ RVA/Human/TWN/2015/104-009-D019/G3P8

& RVA/Human/TWN/2016/08-102-689221-25-7/G3P8
- # RVA/Human/TWN/2014/103-701-D022/G3P8

& RVA/Human/TWN/2016/105-701-D073/G3P3

RVAHuman/E SPI2015/5598244047/G3P8
RVAHumanJP N/2012/HC 12016/G1P8

— RWAHuman/JPMN/2012/KNDS4/GIPE

RVAMuman/AL S/2013/D388/G3P 8
RVAMuman/AU SI201M30WAPCITL0IGIPE
RVA/Human/&l SI20140 0 APC2016/G3P8
RVA/Human/ THA 20135 KT-281/G3P8
RVAMHuman/THA 20135 KT-288/G3P2

I 4 RVA/Human/TWN/2013/03-102s-17T6/G1P8

RVAHuman/JP N2012MNT0M5/G1PE
| @ RVA/Human/TWN/2014/103-701-D166/G1P8

271 @ RVA/HUman/ TWN/2015/104-701-D020/G1P8

RWA&Human/JPH/ 20127 ROS0/G1PS

+ RWAHUman/JPH/ 20127 ROS2/G1PS
~ RVAHumanTHAZMIPCB-118/G1P8
I— RWAHuman/SAFZ01M/MRCLOPRUBYGIPE

RVAHuman/ THAZ0M1 3S5KT-41/1G1P8
RVA/Human/THA 201 3 LS-04/G2P 8
RVAHumanTH A2 0/CU BTSBRIGIP 2
RVA/Human/ THAZ013/SKT-88/G1PE

RVAHuman/US A2007/2007T19635/G1P8
RWVAHuman/THA2008/C U328-NR/GEPS

RWAHuman/CHN/2ZM 2/21602/G 3P8

RWA/Human/US A/2008/2008747389/G3P8

RWAHuman/C M R/2008/M RC-DPRUA£1TIGEP &
RVAHuman/NIC/2010/80/G1P8
RWVAHuman'USA 2009 DC1/GEPE

RVAHuman/KEMN2010/KDHES1/G12P8

00 RVA/Human/BEL2001BEODOTHGIPE

48

100

1040
?‘—L RVAH uman/ AUS/ 2005 CKOET G 1P 8
100 RVA/Human/THA/2008 CU480-KIKIWG12PE

RVAHuman/CHN/ 2004/L148/G3P8
_?IEFNHUHWEHIBEL.-'200?IBEDUD25-'S1PS

et T (WI61/Rotateq-like)
—= ] (Rotarix/Wa-like)

RWA/Human/H R\VIZ006/C R2006/GEP &

el 1V (OP354-like)

41
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W=~ 5B GSPS fasfk i 4 152
(A) VPT 7] (B) VP4 4 7]

(A) VP7 (G8)

70, @ RVA/Human-wt/TWN/106-405-D001/2017/G8P8

@ RVA/Human-wt/TWN/106-415-D010/2017/G8P8

34 RVA/Human-wt/VNM/RVN1149/2014/GBP8

@ RVA/Human-wt/TWN/104-701-D192/2015/G8P4
QO RVA/Human-wt/TWN/28-7/2017/G8P8
RVA/Human-wt/JPN/To14-0/2014/G8P8

*| RVA/HUman wiTHAISSKT 260/2014/GBPS

@ RVA/Human-wt/TWN/104-009-D21/2014/G8P8
@ RVA/Human-wt/TWN/103-006-D64/2014/G8P8

.s| @ RVA/Human-wt/TWN/103-004-D27/2014/G8P8

O RVA/Human-wt/TWN/08-102-880154/2015/G8P8
O RVA/Human-wt/TWN/05-099-133763/2014/G 8P8
O RVA/Human-wt/TWN/08-102-883602/2015/G 8P8

"1 @ RVA/Human-wt/TWN/104-002-D4/2015/G8P8

® RVA/Human-wt/TWN/104-006-D1/2015/G8P8
O RVA/Human-wt/TWN/04-901-997450/2015/G8P8

RVA/Human-wt/ THA/PCB-103/2013/G8P8
Il RVA/Cow-wt/IND/68/2007/G8P14

6 { @ RVA/Human-wt/ TWN/04-97s379/2008/G8P14

— RVA/Human-tc/MWI/QEC287/2006/G8P8
RVA/Human-wt/COD/DRC88/2003/G8P8

L RVA/Human-wt/ZAF/MRC-DPRU2131/2005/G8P8

RVA/Human-wt/HRV/CR2006/2006/G8P8
4’: RVA/Human-wt/ GER/GER1H/2009/G8P4
RVA/Human-wt/SVN/SI-885/2006/GBP8

H RVA/Cow-wt/ TWN-Pingtung/3-21/2015/G8P11
RVA/Guanaco-wt/ARG/Chubut/1999/G8P14
RVA/Cow-wt/ZAF/1604/2007/G8P1
RVA/Human-tc/IND/69IM/1980/G8P10

Animal strains

RVA/Human-wt/ THA/SSKT-133/2013/G2P4

42
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Asian strains
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(B) VP4 (P8)

98

91

O RVA/Human-wt/TWN/08-102-880154/2015/G8P8
88 @ RVA/Human-wt/TWN/103-004-D27/2014/G8P8
1| @ RVA/Human-wt/TWN/103-006-D64/2014/G8P8
RVA/Human-wt/VNM/RVN1149/2014/G8P8
@ RVA/Human-wt/TWN/104-009-D21/2014/G8P8
I RVA/Human-wt/JPN/T014-0/2014/G8P8
I RVA/Human-wt/THA/SSKT-269/2014/G8P8
O RVA/Human-wt/TWN/08-102-883602/2015/G8P8
Al O RVA/HUman-wt/TWN/04-901-997450/2015/G8P8
@ RVA/Human-wt/TWN/104-006-D1/2015/G8P8
O RVA/Human-wt/TWN/05-099-133763/2014/G8P8
@ RVA/Human-wt/TWN/104-002-D4/2015/G8P8
7_-| RVA/Human-wt/THA/LS-04/2013/G2P8

RVA/Human-wt/THA/PCB-103/2013/G8P8
RVA/Human-wt/THA/SKT-109/2013/G1P8
1 @ RVA/Human-wt/TWN/106-405-D001/2017/G8P8
»! @ RVA/Human-wt/TWN/106-415-D010/2017/G8P8
Bl RVA/Human-wt/TWN/103-701-D166/2014/G1P8
n
+ H RVA/Human-wt/TWN/03-102s-176/2013/G1P8

B RVA/Human-wt/TWN/104-701-D020/2015/G1P8

RVA/human-wt/JPN/OH3506/2012/G1P8

RVA/Human-wt/PHI/TGO12-016/2012/G1P8

RVA/Human-wt/JPN/HC12016/2012/G1P8

I RVA/Human-wt/JPN/NT004/2012/G1P8
RVA/Human-wt/AUS/D388/2013/G3P8
RVA/Human-wt/THA/SKT-281/2013/G3P8
RVA/Human-wt/ESP/SS98244047/2015/G3P8

— M RVA/Human-wt/TWN/28-7/2017/G8P8/VP4
RVA/Human-wt/HUN/ERN8263/2015/G3P8

L M RVA/Human-wt/TWN/08-102-689219-25-6/2016/G3P8

I H RVA/Human-wt/TWN/103-701-D022/2014/G3P8

+ H RVA/Human-wt/TWN/104-009-D019/2015/G3P8

B RVA/Human-wt/TWN/105-701-D073/2016/G3P8

94

RVA/Human-tc/MWI/QEC287/2006/G8P8

'— RVA/Human-wt/COD/DRC88/2003/G8P8

RVA/Human-wt/HRV/CR2006/2006/G8P8

RVA/Human-wt/SVN/SI-885/2006/G8P8

— RVA/Human-tc/USA/Rotarix/2009/G1P8

98 L RVA/Human-tc/USA/Wa/1974/G1P8

0.02

RVA/Human-wt/ZAF/MRC-DPRU2131/2005/G8P8
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