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Abstract

keywords : enterovirus and respiratory virus monitoring, biological
resources, gene sequences, local biorepository

The rapid development of global disease transmission and genomic
research has prompted countries around the world to pay more and more
attention to the conservation and application of biomaterial-related
resources. In order to improve the diagnosis speed of domestic epidemics
and increase the international exchange of biomaterials, Centers for
Disease Control (CDC), R.0.C has already established a pathogenic gene
bank (Taiwan Pathogenic Microorganism Genome Database, TPMGD). This
database stores related gene sequences from enterovirus and respiratory
infectious diseases in various counties and cities. Also, the freezing
of biological materials in CDC can be used to facilitate the research and
application development of the industry and academia.

This project is the extension of the "The Database Structure Refine
and Establishing Systemic Analysis Workflow of Taiwan Pathogenic

n

Microorganism Genome Database ". The previous project is main to update
and maintain the gene database website system, refine the system code,
and processing the data format unification and reorganization. On the
other hands, the virus sample and epidemic data returned from the contract
laboratory will be testing and enriching the gene database and
biomaterials storage. Therefore, this project will continue to cooperate
with contract laboratory and also monitoring the epidemic changes in
community. The collecting of suspected respiratory virus and enterovirus
infections will be identified the subtype. The contract laboratory will
receive the gene sequence as a feedback to monitor the virus changing
tendency, immediately. Beside, this year we will continue to maintain the
system of TPMGD and to evaluate the possibility of system combination of
CDC and evaluating the addition or removal of the genetic database

functions.
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— *MK-2 cell

MDCK cell
"B 38 95 () &R
A B AT R IR <
—  Hep-2 cell AR L
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—  Vero cell

— RDcell —

(1) MK-2 cell # 12 H292 cell ¥~ ; @ * mietr2 2 &7 d 27
BREEMKIRA RS Rmixcells Boi @ Ss R s B 2 e

(2) mEpEFRE I HTFRAEFZmA R 200 ul & 1 ol pA
AT e g (3§ s F) AR & 5 0. 45um B R
Wipts > AT MDCK mPe k> 32 % T-10 % {5 > 22 % 1130 CPE
P 12 3000 rpm s 15 A48 0 MUjTBem A R 0 TR UK
2 G fmrete r 1 mL PBSIR &35 15 > jF » 21 345 ¥ o
BRSSP prFEfe 0 12 Influenza A 2 Influenza B 2 ¥ $kin
BEFFHRALELY £ L 2 (Indirect immunofluorescence
assay * [FA)Z ¢ » 3 0§ R B8 (4R 0 % w2 DI IRiE &
BE R A LI LA B

2. fad HER:

1. Respiratory viruses (follow DAKO system-direct FA) : # ¥
BT DRk §z24c ¥ k8 10 ul> % > wet chamber ¢ 37C -
15 » 48> PBS ff i — T » PBS %4n¥ 5 44Dk 500
ESID

ii. Enteroviruses & Respiratory viruses (follow Chemicon

system-indirect FA) : # % BT Dk dz2>4c ¥ L3kl 10 ul=>
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PR TR AT A RIS TR RN R RN A DR o R
17 o AR AT
i, g :IF%% % AL FE 7 * Clustal Wit it alignment-
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itk 1. 1 R i SR I ik K
Primer kB & o ,
Gene | Genotype ey 53 ]z u B3 (50 -3 )
AIINL H1F-6 6-23 AAGCAGGGGAAAATAAAA
HIR-1193 1176-1193 | GTAATCCCGTTAATGGCA
Pandemic | n-HA-316F 316-336 | ACRTGTTACCCAGGRGATTTC
HIN1 n-HA-1238R | 1220-1238 | TCTTTACCYACTRCTGTGAA
H3F-T7 7-24 ACTATCATTGCTTTGAGC
HA AH3N2
H3R-1184 1167-1184 | ATGGCTGCTTGAGTGCTT
BHF-52 52-172 CTACTCATGGTAGTAACATCC
B BHA-2R 996-1018 | TGCATGTTCTCCTGTGTAGTAAG
BHF-493 493-514 | ACCTCAGGATCTTGCCCTAACG
BHA-3R 1505-1528 | GAAGCATCCATTCCCTATGTCTAC
NA1-25F 25-48 ACCATTGGATCAATCAGTATAGCA
AHINI NA1-838R 817-838 | TGCCAGTGTCTGGGTAACAGGA
NAI-T710F 710-732 | CATGTTTCACCATAATGACCGAT
NAI-1411R | 1391-1411 | ACTTGTCAATGGTGAAYGGCA
Pandemic | n-NA-536F 536-557 | GGTCAGCAAGCGCWTGYCATGA
HIN1 n-NA-1326R | 1306-1326 | GCTGCTYCCRCTAGTCCAGAT
NA NA2-1F 1-22 AGCAAAAGCAGGAGTAAAGA TG
SN2 NA2-847R 827-847 | CTCGACATGCTGAGCACTTCC
NA2-579F 579-598 | AAGCATGGCTGCATGTTTGT
NA2-1431R | 1410-1431 | GCTTATATAGGCATGAGATTGA
n-BNA-F317 | 317-336 | CCAAAGGAAACTCAGCTCCC
b Z_BNA_R127 1255-1274 | ATACAGGGGACATCRCATTT
" INF A MP-1F 1-23 AGCAAAAGCAGGTAGATATTGAA
MP-1027R 1002-1027 | AGTAGAAACAAGGTAGTTTTTTACTC
\P INF A n-NP-5F 5-24 CAGGGTAGATAATCACTCAC
n-NP-536R 516-536 | AGAGCACATYCTGGGATCCAT
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i 1.2 B md B 31T BB A4

Primer % | Gene Hm= A7 at Bzl (B -3 )
5L
011 2A 3408-3389° GCICCIGAYTGITGICCRAA
187 VPI 2612-2631° ACIGCIGYIGARACIGGNCA
189° VPI 2612-2631° CARGCIGCIGARACIGGNGC
159" VP3 2385-2403' ACYATGAAAYTGTGCAAGG
162° VPI 2869-2850" CCRGTAGGKGTRCACGCRAC
222" VPI 2969-2951° CICCIGGIGGTAYRWACAT
EV-2400F" | VP3 2400-2422° GCTTTGTGTCTGCMTGYAATGA
CA24-D1° 3C 5371-5390* TACAA ACTGT TTGCT GGGCA
CA24-U2° 3C 6025-6044" ACTTC TTTTG ATGGT CTCAT
CA24-F* VP3 2353-2375° ACAAGAATAGTGGTGCCATCTGG
CA24-R2" | VP1 2813-2835° TGTGTAHGTGATAGCCCATGTRG
AN88" VPI 2977-2951° TACTGGACCACCTGGNGGNAYRWACAT
AN89" VPI 2602-2627° CCAGCACTGACAGCAGYNGARAYNGG
224" VP3 1977-1996" GCIATGYTIGGIACICAYRT
188 VPI 2612-2630 ACIGCIGTIGARACIGGNG
itdk 1.3 Wumd L ETY 1S BB S|4
Primer % | Gene R+ o] at E7 (5 -3
5
AdnU-A Hexon 20743-20763 GCCTCGATGACGCCGCGGTG
AdnU-S Hexon 21678-21698 TTCCCCATGGCNCACAACAC
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2 Gt e B PFRNZBEERS o B Y 22 fepls e COVID-19
AR AFLA AP H 1202 0 ¢ 23 B AL B Rt H TR E
(2=z)-

(=) AFipR }]%—%-’f% B "’E’]]?\ii YA o

Pl ¢ S d PR 2020 2 0 ASBEE TR
b4-9 0 W EISA AR R HA R(Fz ) B2 2020 & 97 5 - inR
A Prbdeh 259 #0395 130 RAa g2 Mg pA RO B A X pE LA
06 & ¢ FBmA A AUA 60 2020 Eav g A PR R 2019
A/HINIpdm09 & 2 - @b 5% A 3 #& 69.66% - H A 7] 3] v &
A/Brisbane/02/2018 # w ki 5 4237 5 H =t 5 INFB i 344 3dic 24, 72% >
32-‘,}%% tk 22 B/Washington/02/2019 (B/Vic)# % #:i7 (BT -a) - £ 2019
ER AN Rk B> 2019 & 5 A/ZHINIpdm09 - b 4% & 3
39. 14% > 2 A #1312 A/Brisbane/02/2018 % w thi 5 #&37 5 H =x 5 INFB
B e Bk A Av\réﬁ-}?ﬁ-* th 26. 43% » 375+ tA2& B/Colorado/06/2017 &
SR 3 HINZ A R AR A R 202000 s A ke
A/Singapore/INFIMH-16-0019/2016 # % #:7 (BT -b)
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2020 & S AT R BRI TR AT 0 2019-2020 EoRE E LA B
a7 ei g op A+ 5 A/HINIpdm09-2019 # 7 % 2 2020 # 2 * A/HINIpdm09
ALk BAIRE p 2019 # 9 7 15 Victoria lineage 3§ 4c » v i
424 A/HIN1pdm09 (®= ) -

- % 2009-2020 & 11 BingF o H2¢ 5 XA BRFRE S
HIN1pdm09 > 4 =% 2 & = 7 H3N2 > 2 =% % B %] Yamagata lineage (B~ -
Bl= )0 A 47 2 & 57 s 4 5 4 B~ #4050 3 3 3 = HINIpdm09 (2010-2011,
2015-2016, 2018-2019) L &/ 7+ %1 a4 & 12 7 (B~ ) > &
f7ehp4 5 B Al Victoria lineage s H3N2 £ B A1 R|#? H -
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® Human adenovirus 1
® Human adenovirus 2
®= Human adenovirus 3
» Human adenovirus 4
= Human adenovirus 5
= Human adenovirus 6
®m Human adenovirus 7
® Human adenovirus 8
® Human adenovirus 54
» Human adenovirus 55

B Human mastadenovirus C

® untyped Human adenovirus

3+ AyrE A
Human adenovirus 3 31.41%
Human mastadenovirus C 24.36%
Human adenovirus 4 16.67%
untyped Human adenovirus 11.54%
Human adenovirus 5 5.13%
Human adenovirus 6 3.21%
Human adenovirus 1 1.92%
Human adenovirus 7 2.56%
Human adenovirus 2 0.64%
Human adenovirus 8 0.64%
Human adenovirus 54 0.64%
Human adenovirus 55 1.28%
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® Human adenovirus 1

® Human adenovirus 2

» B Human adenovirus 3

Human adenovirus 4

/ B Human adenovirus 5

‘ - ® Human adenovirus 6

® Human adenovirus 7

B Human adenovirus 54

B Human mastadenovirus B
® Human mastadenovirus C

® Human mastadenovirus D

® untyped Human adenovirus

2] & f A7 R A v
Human mastadenovirus C 62.42%
Human adenovirus 4 7.38%
untyped Human adenovirus 4.70%
Human adenovirus 3 3.36%
Human mastadenovirus B 9.40%
Human mastadenovirus D 4.03%
Human adenovirus 1 3.36%
Human adenovirus 2 2.01%
Human adenovirus 7 1.34%
Human adenovirus 5 0.67%
Human adenovirus 6 0.67%
Human adenovirus 54 0.67%
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B4 -a~2019 # 1-9 7 Hopapa i ® 2 A F3 84 47 B

= Coxsackievirus A4
79 = Coxsackievirus A10
= Coxsackievirus BS
Coxsackievirus A6
= Coxsackievirus A16
= Rhinovirus A

= Enterovirus A71

\ 140 ™= Coxsackievirus A9
= Echovirus E6
. Human rhinovirus A31
m Coxsackievirus A2
Coxsackievirus A21
' = Enterovirus D68
! = Echovirus E11
Coxsackievirus B4
Echovirus E25
m Coxsackievirus A5

A 5 MBS m Coxsackievirus B3
Enterovirus A71 27.74%
Coxsackievirus A10 21.34%
Coxsackievirus A4 12.04%
Coxsackievirus A6 8.69%
Coxsackievirus A16 6.40%
Coxsackievirus A2 6.25%
Echovirus E6 4.42%
Coxsackievirus B4 2.90%
Coxsackievirus A5 2.90%
Coxsackievirus A9 1.98%
Coxsackievirus B5 1.68%
Enterovirus D68 1.07%
Coxsackievirus A21 0.76%
Echovirus E25 0.61%
Rhinovirus A 0.46%
Coxsackievirus B3 0.46%
Human rhinovirus A31 0.15%
Echovirus E11 0.15%




B4 -b~ 2020 & 1-9 ¥ %k tA F 2 & B2 S A 45 B

A1 51 B 4 b
Coxsackievirus AS 32.68%
Coxsackievirus A2 14.38%
Coxsackievirus A6 9.15%
Coxsackievirus A16 8.50%

Human rhinovirus A30 7.19%
Coxsackievirus A4 5.23%
Human rhinovirus A44 5.23%
Rhmovirus A 3.92%
Human rhinovirus A47 3.27%
Human rhinovirus A49 3.27%
Human rhmovirus 1B 2.61%
Enterovirus A71 1.96%
Coxsackievirus A8 0.65%
Coxsackievirus B3 0.65%
Coxsackievirus B4 0.65%
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= Coxsackievirus A2

m Coxsackievirus A4

m Coxsackievirus A5

= Coxsackievirus A6

m Coxsackievirus A8

= Coxsackievirus A16

m Coxsackievirus B3

m Coxsackievirus B4

m Enterovirus A71
Human rhinovirus 1B

® Human rhinovirus A44
Human rhinovirus A47

= Human rhinovirus A49

= Rhinovirus A

Human rhinovirus A30
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Enterovirus A71 Coxsackievirus A6 Coxsackievirus A4 Coxsackievirus A16  Coxsackievirus A10  Coxsackievirus A2
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