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Abstract

keywords : infectious pathogens, community surveillance, biomaterial, database;

COVID-19, respiratory viruses, enterovirus

Globalization with the flow of people, goods, and animals across political and
geographic boundaries, allows infectious disease to spread around world. In response
to the emergence or reemergence disease, rapid change of pathogenesis, and spread of
zoonosis disease, we need to strengthen community surveillance, collecting
biomaterial-related resources, and techniques in diagnosis and detection, to monitor

the activity of infectious disease.

In order to improve the community surveillance, Taiwan Centers of Disease
Control activated a network of community active surveillance by contracting 8
virological labs and 160 sentinel physicians located nationwide. Clinical specimens of
suspected respiratory or enterovirus infections will be sent to the contracted virological
labs for real-time diagnosis including serological subtypes and antigenicity. The

information is crucial for policy making in disease control and prevention.

The rapid and precise diagnostic results from contracted labs are important and
provide indispensable information for disease surveillance. Epidemiological data from
sentinel physicians and contracted medical centers provides early detection and alarm
for seasonal viral activity and newly emerging disease, and is helpful for disease

control.

This study will continue to contract these 8 contract labs and will extend the
sentinel reporting system to collect more epidemic information and circulating strains
to improve our surveillance system and to strengthen our database, infectious and

emergence disease diagnostic technique and development. More collaboration and
5



personnel training will also be implemented to improve the diagnostic and surveillance

quality.
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V. AR
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#8121 R-mix cells B~ & & VL R B
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' § mie JUILIE % % (apple green) F K RIF| Z G RE B B

A 3iE 3 (DAKOsystemdirect FA) #2720 % B &b §24r 10 uL ¥ %

)

FLR8 (s % >t wet chamber ® 37°C > 15 » 48 £ 2 PBS f - & » &~
PBS %41 5 hdb > Fhic 5 RE -
B. % :)}%:E% % el if :}}%:E% ( Chemicon system—indirect FA ) #%_: 3 % ¥ 2k iz

f$4e 10 uL ¥ £ 48 > ¥ % wetchamber » 37°C » 30 48 {224 PBS { #&
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(2) pv&g

Hog_F w dp ik {7 w2 mycoplasma & B 2 TR MRSk o

'Z%i%%?@%ﬁﬁﬁxwﬁi\%@%&~ﬁ&@%@ﬁﬁﬂﬁiiﬁ&%

i o

BRE - RHEIE R TE  RRF2 27 PCDINEEARM

i 7% 4 A A4 4 HiRl(EV RT-snPCR) 7

F 4505 F 4 F fs(RT)

A. B~ SULRNA Hfirfr » A ul4e » F 42 H 2 B & F oiaie (244074 )3

FEF R 10Ul -

F A de o~ R AE RT F s it )k B
5x First-Strand RT Buffer 2 uL 1x
20mM dNTP Mix 0.5 uL 1 mM of each dNTP
100uM AN32 — primer 0.05 uL 0.5 uM
100uM AN33 — primer 0.05 pL 0.5 uM
100uM AN34 — primer 0.05 pL 0.5 uM
100uM AN3S5 — primer 0.05 uL 0.5 uM
0.IM DTT 1 pL 0.01M
RNaseOUT 0.5 uL 20 units
SuperScript™ III RT(200U/uL) 0.5 uL 100 units
RNase-free water 0.3 uL -

F ik dkps B SRR B(RT) i ¢ @ * PCR thermal cycler »
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A. annealing : 22 °C > 10 ~ 4& °

B.RT.iv#* 145°C > 60 4 45 -

C. HotStop : 95 °C » 5 & 45 °

D. & fsa4F %4 C, %15 cDNA -
iii. ® & prsasy & i (PCR)

A. P~ 2 uLcDNA faficts » & Bl4e » B & fsdddy F ad B2 B 6 F ia iR (=

AdeT F ) AEF BERMAF L 10Ul -

F Reid A s AAE [PCRF kR
10x PCR Buffer, Minus Mg 1 uL Ix

2.5 mM dNTP Mix 1 puL 0.25 mM

50 mM Magnesium Chloride 0.5 uL 2.5mM

0.1 MDTT 0.1 uL 0.001 M

224 —Forward primer(10 uM) 0.8 uL 0.8 uM

222 —Reverse primer(10 uM) 0.8 uL 0.8 uM

Platinum 7aqg DNA Polymerase 0.1 uL 0.5 units
RNase-free water 3.7 ulL -

iv. % &ps4asy 5 l(PCR) i @ @& * PCR thermal cycler o

A. denature : 95°C > 30 %) °

o8]

. annealing : 42°C > 30 ) °

. extension : 60 C > 45 #) o

o O

CEAF it 1~3 % F¢ 40 cycles °

m

isaFid C-o
kR & pready & B(nest-PCR)
A. B~ 1 uL R & fedag 5 (PCR)A P tlicls » 4~ Bl » R & frstidl F sd

AR W F feipir (ST L) BEF AWML 250 -
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Vi.

A

o O

m

/| ‘o~ BAE |nest-PCR F s % k&
10x PCR Bufter, Minus Mg 2.5ulL Ix

2.5 mM dNTP Mix 2.5ulL 0.25 mM

50 mM Magnesium Chloride 1.25 uL 2.5 mM

0.1 M DTT 0.25 uL. 0.001M

ANS89 —Forward primer(10 uM) |2.0 uL. 0.8 uM

ANS88 —Reverse primer(10 uM) 2.0 uL. 0.8 uM

Platinum 7ag DNA Polymerase [0.1 pL 0.5 units

RNase-free water 13.4 uL -

¥\ R & pesaky & i (nest-PCR) W% i2

HotStart : 95°C » 6 4 48 °
denature : 95 °C » 30 ) °
annealing : 60 C » 20 ) ©

extension : 72 C > 45 #) -

A it 2~4 %55}? 40 cycles °

Bt d Co

5. APl A

: & * PCR thermal cycler °

Primer  [Sequence Position

AN32 GTYTGCCA 3009-3002
AN33 GAYTGCCA 3009-3002
AN34 CCRTCRTA 3111-3104
AN35 RCTYTGCCA 3009-3002
224 GCIATGYTIGGIACICAYRT 1977-1996
222 CICCIGGIGGIAYRWACAT 2969-2951
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ANS9

CCAGCACTGACAGCAGYNGARAYNGG

2602-2627

ANRSS

TACTGGACCACCTGGNGGNAYRWACAT

2977-2951
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A IR A b H e ef g s £ & R d gk # Y Herpes virus 3 2

St
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i+ 47 3 HoERARG GRARA SHFEF R pABES
AR1% P dic 7702 1100 35 8837
ADENO 128 24 1 153 1.98%
InfluenzaA(INFA) 1 0 0 1 0.01%
Parainfluenza(PARAINF) 94 16 2 112 1.45%
CMV 34 6 0 40 0.52%
RSV 60 0 60 0.78% 7.25%
HSV 218 87 3 308 3.95%
Metapneumovirus 46 1 0 47 0.61%
Coxsackie virus A(CA) 7 51 2 60 5.41% 7 68%
Non-polio Enterovirus(NPEV 24 3 0 27 2.40%
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%2 ~2021 # & £ 99 % % SARS-CoV-2 & " Jc %k % %R
WA —A —A =A [Z)z]
ERER MEEA [swersen| BRERE | MEEA |[snEnze| BREAE | MEES [vnerzer] BRERE | mEEE [vnEssex| BRERE

B 0 83 29 0 80 19 0 101 15 0 73 22

=@ | CoVvigill() 0 83 29 0 80 19 0 101 15 0 73 22

BEFCOVIRT 0 0 0 0 0 0 0 0 0 0 0 0

B 0 12 21 0 4 13 0 40 10 0 225 9

ax | CoVigfl() 0 12 21 0 4 13 0 40 10 0 225 9

BEFCOVIRA 0 0 0 0 0 0 0 0 0 0 0 0

B 6 13 15 3 10 12 3 16 26 2 83 20

#E | CoVigil() 6 13 15 3 10 12 3 16 26 2 83 20

BT CoViRHl 0 0 0 0 0 0 0 0 0 0 0 0

B 0 74 5 0 84 1 0 136 8 0 133 9

w2 | CoViglll() 0 74 5 0 84 1 0 136 8 0 133 9

BEFCOVIRA 0 0 0 0 0 0 0 0 0 0 0 0

B 0 91 26 0 31 15 0 39 16 0 60 15

gt [ CoVial) 0 91 26 0 31 15 0 39 16 0 60 15

BEFCOVIRT 0 0 0 0 0 0 0 0 0 0 0 0

B 0 30 13 0 60 14 0 74 47 0 89 27

=8 | Covinlll() 0 29 13 0 60 12 0 73 47 0 87 27

BEFCOVIRA 0 0* 0 0 0 0* 0 0* 0 0 Ox 0

R 1 31 2 1 14 2 0 29 15 0 28 14

BA [ CoVigil() 1 30 2 1 14 2 0 29 14 0 28 14

BEFCOVIRA 0 0* 0 0 0 0 0 0 0* 0 0 0

B 0 41 30 0 47 29 0 51 29 0 54 29

#Zm | CoVimlll() 0 41 30 0 47 29 0 51 29 0 54 29

FETCoViRH 0 0 0 0 0 0 0 0 0 0 0 0

B 7 375 141 4 330 105 3 486 166 2 745 145

@zt | CoViRAl() 7 373 141 4 330 103 3 485 165 2 743 145

BEFCOVIRA 0 0 0 0 0 0 0 0 0 0 0 0

hH ~A +A J\H

MEER |(YReErsHE| BRSHE | MESS |YREFsRy| BREEE | MESA |(YREFE:| BRaEE | mEEE |FRensas| BRSHE
0 75 3 0 189 3 0 150 5 0 105 8
0 75 3 0 189 3 0 150 5 0 105 8
0 0 0 0 0 0 0 0 0 0 0 0
0 374 3 0 4 0 0 4 0 0 4 0
0 374 3 0 4 0 0 4 0 0 4 0
0 0 0 0 0 0 0 0 0 0 0 0
2 69 12 1 18 2 3 41 3 8 40 15
2 69 12 1 18 2 3 41 3 8 40 15
0 0 0 0 0 0 0 0 0 0 0 0
0 86 5 0 60 2 0 161 3 0 166 4
0 86 5 0 60 2 0 161 3 0 166 4
0 0 0 0 0 0 0 0 0 0 0 0
0 91 9 0 22 0 0 137 12 0 187 24
0 91 9 0 22 0 0 137 12 0 187 24
0 0 0 0 0 0 0 0 0 0 0 0
0 63 22 0 116 41 0 134 24 0 114 32
0 63 20 0 116 41 0 133 24 0 114 32
0 0 & 0 0 0 0 @ 0 0 0 0
0 27 19 0 307 1 0 224 5 0 146 5
0 27 19 0 307 1 0 224 5 0 146 5
0 0 0 0 0 0 0 0 0 0 0 0
0 67 31 0 13 21 0 143 38 0 134 22
0 67 31 0 13 21 0 143 38 0 134 22
0 0 0 0 0 0 0 0 0 0 0 0
2 852 104 1 729 70 3 994 90 8 896 110
2 852 102 1 729 70 3 993 90 8 896 110
0 0 0 0 0 0 0 0 0 0 0 0
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UNE! +A BEt FEE1T CoVisfl AR B
MEER |WREFRERE| BREEE | MEER |WREFRSRR| BREHR HRERSRE+MESH

0 50 16 0 47 4 1077 953
0 50 16 0 47 4 1077 953
0 0 0 0 0 0 0 0
0 2 1 0 272 1 999 941
0 2 1 0 254 0 980 923
0 0 0 0 18 1 19 18
3 171 9 2 485 11 1104 979
3 171 9 2 478 11 1097 972
0 0 0 0 7 0 7 7
0 152 0 0 131 1 1221 1183
0 152 0 0 131 1 1221 1183
0 0 0 0 0 0 0 0
0 206 17 0 144 7 1149 1008
0 206 17 0 144 7 1149 1008
0 0 0 0 0 0 0 0
0 113 40 0 74 27 1154 867
0 113 40 0 74 25 1143 862
0 0 0 0 0 2 2 5
0 59 5 0 178 7 1120 1045
0 59 5 0 178 6 1117 1044
0 0 0 0 0 1 1 1
0 191 23 0 49 27 1069 790
0 191 23 0 46 25 1064 787
0 0 0 0 3 2 5 3
3 944 111 2 1380 85 8893 7766

3 944 111 2 1352 79 8848 7732

0 0 0 0 28 6 34 28

%2 22020-2021 k- #(1-10 * )4 & 99 % 3 E s pm 4 6 B

o e H 2020 2021
%S Ex Bid BPES Skl Bk BES
& 1469 213 1450% 1059 112 10.58%
S % N 1261 141 1118% 1137 58 5.10%
a4 1408 205  14.56% 994 107 10.76%
R as - FFFpgk Fre 1406 186  1323% 1114 50 4.49%
Hr EAFR 1491 309  20.72% 1100 101 9.18%
B F 1326 131 9.88% 1151 134 11.64%
TEARTF R 1198 146 12.19% 1066 56 5.25%
i ARRFR 1509 257  17.03% 1216 190  15.63%
3t 11068 1588  14.35% 8837 808 9.14%

S F
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#w ~2008-2021 # 54 &

2008

2009

2010

2011

¢,

2012

2013

2014

2015

2016

2017

2018

2019

YR %% 5 NPEV & EV-snPCR 2 2 B A 3 % %

2020

2021

Human Coxsackievirus A10
Human Coxsackievirus A12
Human Coxsackievirus A16
Human Coxsackievirus A2
Human Coxsackievirus A21
Human Coxsackievirus A4
Human Coxsackievirus AS
Human Coxsackievirus A6
Human Coxsackievirus A8
Human Coxsackievirus A9
Human Coxsackievirus Bl
Human Coxsackievirus B2
Human Coxsackievirus B3
Human Coxsackievirus B4
Human Coxsackievirus BS
Human Echovirus 11
Human Echovirus 16
Human Echovirus 18
Human Echovirus 19
Human Echovirus 25
Human Echovirus 3
Human Echovirus 30
Human Echovirus 33
Human Echovirus 4
Human Echovirus 5
Human Echovirus 6
Human Echovirus 7
Human Echovirus 9
Human Enterovirus D68
Human Enterovirus sp.
Human Rhinovirus A
Human Rhinovirus Al
Human Rhinovirus A13
Human Rhinovirus A15
Human Rhinovirus A16
Human Rhinovirus A1B
Human Rhinovirus A2
Human Rhinovirus A20
Human Rhinovirus A22
Human Rhinovirus A23
Human Rhinovirus A25
Human Rhinovirus A29
Human Rhinovirus A30
Human Rhinovirus A31
Human Rhinovirus A33
Human Rhinovirus A36
Human Rhinovirus A38
Human Rhinovirus A40
Human Rhinovirus A41
Human Rhinovirus A43
Human Rhinovirus A44
Human Rhinovirus A45
Human Rhinovirus A47
Human Rhinovirus A49
Human Rhinovirus AS1
Human Rhinovirus A54
Human Rhinovirus ASS
Human Rhinovirus AS6
Human Rhinovirus AS8
Human Rhinovirus A62
Human Rhinovirus A65
Human Rhinovirus A68
Human Rhinovirus A78
Human Rhinovirus A81
Human Rhinovirus A89
Human Rhinovirus A95
Human Rhinovirus A98

Human Rhinovirus sp.

0

O OO OO OO OO OO OO OO

o —
oo

o o

=
w

— O = kOO O WD OO O OO 00 00000000 RO o0

0

CoCcC o000 CcCOoOO0OO0OCOoOoOo

wn
= =4

14

0

oo o000 CocooOo oo oC

OUNO R OODDODOOHOD—HOODODODO—HOODODODODODODODODVODODODODODODODDODODOOREDODWOOOWOO— O o

[oN
o8}

12

=

T OO0 00O~ 0000 RA—~ OO XNOOO—~US —OOONOOWLOOOo

SO OO OO OO NN ONONDOO OO o oo

—_
~

27

2
0

o

CON OO OO O — OO

%)
o8}

A ULWOOOOCDOODOONOOORODOUNOD R OODODODODWUNMO —~OOODOO—~OO—NO XD — OO0 OO O —

0

OO N O = OO RN WO WO~ o

—ocoocococovwodl

—
o

OO = OO DD OO OO NIONAONDODANDDODO—ODOO NN OO —ONO OO OO

10
0
0

5=

S—~—ocoococoroco0—~—~o0 0~

cCoO o~ OO0 O N~ o

S}

—F ONOPAOCOOOOOCOCOOOC— OO0 - 0000 ONOO— OO0 — OO0 WW — —

0

P OO OONOO OO0~ — OO

S O O = O O

OOMOOOCOO##OOOOOC#OOO'—‘#I\)O\OOOB

—
~

=lelelelsl=R=-hehelelhslele Nl

O OO OO OO OO OO OO NOONODODODODDOWLWWOOODOO —~—~OHOOWOOO— OO ODODODODOODONODODO—~ROODONOODODONO OO N

8

H OO O0OO0OOCOCOO0OOCCOOORrROONOCOODODOHHR OO WNOOCONNR, NO OO0 ODOWODUNMOODODODODOOD O~ NWRF WO

0

(slele el =0 =l =Ne-leleleleleleleleelele el = Re-leBe e e R e =R el =2 ==l e e i)

—
coo—~ococog

o~

= NeleNeoNeoNsReNeNeoNe e Ne e Neo RV I R

C OO0 O~ OO0 ODODON O —~OOOODODODOWVTOODODOO—~ NOO DO OO OO OO OO OO N



I B EA GG RRR R TR PR RRIRR S %

e oy g . . EV-A71 RT-
B A B FE(60 A4) . 20 2 )‘ PCR(20 4) WA
¥R b Echo | CV- | EV- | CV- TR T 2R
Neg ( CCID50/50uL) 10°1~108)
11 A6 | A71 | BS5 g3
AnE L%
i }F" v ]? 2 4 4 2 *2 10-4.35 106 _ 100
£(A)
z &R F(B) 3 3 3 3 * 10435 (10435) 10+ 2 100
Hr &R FRO 4 4 4 4 * 10432 10! _ 100
PR B FR
0% ¥ 2 2 1 1 * 1074625 107 1 100
(D)
TR £3
i RFEF 3 7 3 3 * 10438 10° 1 100
(E)
=™ 3 4 B =X
g ITPK ‘? 4 4 1 1 * 10-5.29 10 _ 100
G)
BAmt L HP %
F e 2 2 2 1 * 1037 10° 1 100
% (H)
;g g % B2 *
FEAEHR 1 3 1 1 10472 (2x10%42) 10" 1 100
Fral)
* B Btk
LEpnRAFE 4 4 4 * 107 10° - 100
F]/N)

LA e Rt o BT A MR e (U IFA 2 X B0 1 &
RD w5 4 > A% i RD w% > Bl O
VAR Rgip K- U N SR L
EI FAGN IR RAREET(HB/MEEE AN AR 12 A 0 £ 60 4) AT
BHR%(Z ey B ToE 10% ] log ik A 20 4 » 34 1log4- 2 4) ~ EV-
A71 RT-PCR(& A A i 102 12 % 4 20 A~ » & 14 1 log 4r 4 &)
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22 ~2021 # 1-8 1 wot s P %3 A L HBME 7 EV-snPCR £ it £

B S AR A BE AR A | B
1 36 12 18
2 28 12 40
3 28 24 52
1 20 16 36
5 21 34 55
6 12 10 22
7 8 20 28
8 11 31 42

i 164 159 323

F05~2021 4 18 7wt s 9F SRR LIRS EV-snPCR # 11 % 5 4 2 ik

ENF®RZ e B e ERER:S ERER
% 42 7 16.7%
Hhr £ A 39 0 0.0%
i) 42 6 14.3%
& 4 42 0 0.0%
33 42 5 11.9%
B 42 2 4.8%
oo 42 6 14.3%
o4 32 5 15.6%
£ 2k 323 31 9.6%
08 22021 18 1wt & R B E 5 A SR O mF AN 4T
ENFEkE CV-A2 CV-A4 CV-A5 CV-A6 | CV-Al16 |Echo E9 EV-T1 e =5
& i 0 0 0 7 0 0 0 35 42
v £ A 0 0 0 0 0 0 0 39 39
A 0 0 0 6 0 0 0 36 42
i 0 0 0 0 0 0 0 42 42
% 4‘,:5 0 0 0 5 0 0 0 37 42
RN 0 0 0 2 0 0 0 40 42
¢E 0 0 0 6 0 0 0 36 42
e = 0 0 0 5 0 0 0 27 32
&3 0 0 0 31 0 0 0 292 323
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Bz ~2018-2021 & :j%:% ENFHREIATEPR L éﬁ"[ﬁsi P

(A) =i i

300

100

— e —

2018 2019 2020 2021

(B) %4

250

150

123456 789010I11121 234567 89I1011121 2345678 9101112/1 23 45678910

= ADENO
——InfluenzaA(INFA)
= Parainfluenza(PARAINF)
—CMV
—RSV
—HSV
e Metapneumovirus
Coxsackie virus A(CA)
= Non-polio Enterovirus(NPEV)

—CA2
—cAt

cas
—Ch
— CAR
—can
—CAlD
— CALE
—_—Car1
—cB1
—_—2
—CH3
—cB4
——B5

CBuntype
——ECHO11
——FECHO18
—CCHO2S
—CECHO4
——ECHOS
e ECHOS
—— Enterovinis6s
s EntE rovirus71

e Non-polio Enterovirus{NPEV)

2018 2019 200 2021
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B3 ~2008-2021 & * 5 4 3 % 1k #] NPEV 5 EV-snPCR 4 %)% %

-

m CA group

= CB group

= ECHO
= EVD68

m Rhinovirus

mEV sp.

= Rhino sp.
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B~ - 20182021 %54 CV-AG a4 VPL # I i 447 (~920 bps)

JIN797598(HN421/HN/CHN/2011)
KJB09188(JS/CHN/2011)
JQ364889(10032/SD/CHN/2010)
KY211690(075/GS/CHN/2011)
KY211707(540233/HeB/CHN/2011) |2
KY211724(FHO58/SXCHN/2011)
KMO79513(GD/CHN/2009)
LC126149(Hyogo4604/JPN/2009)
LC421552(1284-Yamagata/2005)
AB779614(JPN/1999)
LC126143(JPN/2009)
AB779616(JPN/2003)
LC506447(CV-AB/HVN12.519 HA NOIVNM/2012)
HE572935(FRA/2010)

89

FR797988(ESP/2008)

HE572930(FRA/2010)

W 2020-EV-C0004 T

2019-02300

Il 2020-EV-B0031

KX212500(TH/CU25/A/2008)

MH544984(JJ/CHN/2012)

KJ743211(FJ/CHN/2011)

KY424371(JX/CHN/2015)

KY424360(LN/CHN/2015) D3

Il 2018-00042

KU736939(SH/CHN/2015)

Il 2018-02411
201901454

Il 2020-EV-A0007

W 2021-EV-A0007

W 2021-EV-B0007

JQ364887(SD/CHN/1996) j|

Lineage B

80

JN203517(IND/2008)
JQ364886(SD/CHN/1992) Jlineage C
AY421764-Gdula(USA/1949) TLineage A
CA16

0.1
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For genomic and P S
1 biosamples of important
infection agents in
Taiwan.
Collection, detection, B e B
5 1solation and genomic

sequencing for the
designated agents.

Useful for monitoring
long term evolution of
important ID agents in
3 | Taiwan. Helpful in
alerting outbreaks, new
variants, and drug-
resistant ones.
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