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Abstract

keywords : emerging/re-emerging pathogens, biological resources, gene

sequences,local gene bank

Dramatic climate change and globalization make infectious pathogens mutate
and transmit more rapidly than ever. It has been a hot challenge among
international public health fields to enhance the domestic epidemic preparedness,
clarify the transmission routes and sources, further strengthen the effectiveness of
disease prevention and to exchange infectious disease information with

international centers for disease control.

Among all emerging/re-emerging pathogens, the most urgent topics are the
zoonotic, interspecies transmission and drug resistance. Since 1967, emerging
pathogens have included Ebola virus, HIV, Hantavirus, Nipah virus, prion, human
metapneumovirus, SARS coronavirus, avian influenza H5SN1, new coronaviruses
NL63, HKU1, MERS-CoV, human bocavirus, 2009 pandemic HIN1, NDM-1,
H7N9, H6N1, etc. At first, the identification of these emerging pathogens only rely
on clinicians’ experience and alertness but lack clear and strong diagnostic
evidence. Therefore, the key point of successfully battling against fast changing
and transmission pathogens is to utilize limited biological resources (such as
patients’sera, pathogen, gene sequences etc...) to find out known or unknown
pathogens in the very short time. Recently, molecular biological diagnosis
techniques have been developed vigorously, and the single diagnostic technique
has been replaced by high throughput multiple ways to speed up the identification
of emerging pathogens and decode their gene sequences. The early detection of
pathogens and share of the gene sequences of pandemic (H1IN1) 2009, NDM-1 in
2010 and H7N9 in 2013 help people around the world prepare for an epidemic in

time.

In sum, the collection and preservation of pathogens and analysis of their
gene sequences are very important. Through the analysis of their gene sequences
and related epidemiological information, we can assist the clarification of
infectious pathogens and infection routes, provide a reference for disease

prevention policy assessment and formulating, evaluate the effectiveness of
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vaccines, monitor the drug resistance of pathogens and even provide a foundation
for future developing vaccines and diagnostic techniques. Our goals of the project
are included : (1) to build up local biological resources in infectious diseases;( 2)

to establish a high-quality pathogen sequence database and innovate application
techniques.

Hopefully, Establishment of pathogenic gene bank will be used as a rapid
warning system of infectious disease to effectively control infectious disease in
Taiwan. In the long run, we hope to accumulate enough information and knowledge
to become an international platform for the information exchange and sharing of

unknown/emerging infections.
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AT ASRE FiRE ZHRA 2008 FA42r £ 1F
?giﬁgﬁg%g\m@%iﬁﬂawﬁm%§ﬁ¢
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PR FLAFRNERARE TR -

(= )it
Hit s 3.1 R ]Iif,-a- = ﬁ’x * 513 B4
Primer Hip =
Gene | Genotype 7 (5°-3
yp S B B 7= ht I )
AHINL H1F-6 6-23 AAGCAGGGGAAAATAAAA
HA H1R-1193 1176-1193 | GTAATCCCGTTAATGGCA
Pandemic | n-HA-316F 316-336 ACRTGTTACCCAGGRGATTTC
HIN1 n-HA-1238R | 1220-1238 | TCTTTACCYACTRCTGTGAA
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H3F-7 7-24 ACTATCATTGCTTTGAGC
ARSN2 H3R-1184 1167-1184 | ATGGCTGCTTGAGTGCTT
BHF-52 52-72 CTACTCATGGTAGTAACATCC
BHA-2R 996-1018 | TGCATGTTCTCCTGTGTAGTAAG
5 BHF-493 493-514 | ACCTCAGGATCTTGCCCTAACG
BHA-3R 1505-1528 | GAAGCATCCATTCCCTATGTCTAC
NA1-25F 25-48 ACCATTGGATCAATCAGTATAGCA
AHIN1 NA1-838R 817-838 | TGCCAGTGTCTGGGTAACAGGA
NA1-710F 710-732 | CATGTTTCACCATAATGACCGAT
NA1-1411R | 1391-1411 | ACTTGTCAATGGTGAAYGGCA
Pandemic | n-NA-536F 536-557 | GGTCAGCAAGCGCWTGYCATGA
HIN1 | n-NA-1326R | 1306-1326 | GCTGCTYCCRCTAGTCCAGAT
NA NA2-1F 1-22 AGCAAAAGCAGGAGTAAAGATG
AH3N? NA2-847R 827-847 | CTCGACATGCTGAGCACTTCC
NA2-579F 579-598 | AAGCATGGCTGCATGTTTGT
NA2-1431R | 1410-1431 | GCTTATATAGGCATGAGATTGA
n-BNA-F31
7 317-336 | CCAAAGGAAACTCAGCTCCC
B
n-BNA-R12
24 1255-1274 | ATACAGGGGACATCRCATTT
MP-1F 1-23 AGCAAAAGCAGGTAGATATTGAA
M INF A AGTAGAAACAAGGTAGTTTTTTAC
MP-1027R 1002-1027
TC
n-NP-5F 5-24 CAGGGTAGATAATCACTCAC
NP INFA n-NP-536R 516-536 | AGAGCACATYCTGGGATCCAT

3.2 omA L ETE 515 R4

Primer % %% | Gene R+ ] g B3l (5-3)
011° 2A 3408-3389° GCICCIGAYTGITGICCRAA
187° VP1 2612-2631° ACIGCIGYIGARACIGGNCA
189° VP1 2612-2631° CARGCIGCIGARACIGGNGC
159" VP3 2385-2403" ACYATGAAAYTGTGCAAGG
162" VP1 2869-2850" CCRGTAGGKGTRCACGCRAC
222° VP1 2969-2951° CICCIGGIGGIAYRWACAT
EV-2400F° | VvP3 2400-2422° GCTTTGTGTCTGCMTGYAATGA
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CA24-D1° | 3C 5371-5390° TACAA ACTGT TTGCT GGGCA
CA24-U2° | 3C 6025-6044° ACTTCTTTTG ATGGT CTCAT
CA24-F% | VvP3 2353-2375° ACAAGAATAGTGGTGCCATCTGG
CA24-R2® | VP1 2813-2835° TGTGTAHGTGATAGCCCATGTRG
ANgg" VP1 2977-2951° TACTGGACCACCTGGNGGNAYRWACAT
AN89" VP1 2602-2627° CCAGCACTGACAGCAGYNGARAYNGG
224" VP3 1977-1996" GCIATGYTIGGIACICAYRT
188 VP1 2612-2630 ACIGCIGTIGARACIGGNG
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221 ERAAFIREIA RS

2017
3] & ENEE S %
H3N2 245 55.1
H1IN1 pdm09 46 10.3
B group 154 34.6
)3t 445 100.0
106 #iz 10 * 31 p it
% 2-2. E}-‘)ﬁai AF|cit 2 /h %
2017
3] & ENEE S %
CA group 171 53.9
CB group 33 104
ECHO group 62 19.6
EV group 16 5.1
Others 35 11.0
i 317 100.0
106 #iz 10 * 31 p i+
% 2-3 IR A UFL > 2017(1-44 3F)
Time(Week) Oseltamivir susceptibility
H1IN1 pdm09 H3N2 FluB
Tested | Resistant | Tested | Resistant | Tested | Resistant
No. No. No.
W1-W44/2017 40 0 217 0 137 2

3 ERER BRGNP EEZERL T ARPEE ALK S

17




=i

(D 4 > 6 22017 & 1-44 ¥4k % £ Rl > 2017 & o o if 5 4
P i 2016 & o 2 A B (% 3-1) 0 2 R
FA R A (R 2) 0 KA RBANEE &
B P A= R ARR (R 2) 5 AR p A A A
B G 0 2016 # e Hp R 7 A W) A & 1
HIN1pdm09 % INFB % i »2017 & 5 {7 4] %)
B2 INFAH3 % o (A dpdics 13324 > f
80.83%) » INFB 4 #jt#ic=t 2_ (» #rlic s 5 252

oo} 15.29% )= 2 (% 3-2) -

% 3-1.2016 # £ 2017 E F F & % e¥ i 55 & v R (1-44 )

LEQEE:: 2016 2017

T | ERl B (B (%) ERK | B LK B (%)

¥ 2335 825 35.33 2507 817 32.59

L 1937 788 40.68 2026 770 38.01

% W 2056 787 38.28 2116 966 45.65

L 720 227 31.53 820 335 40.85

B3 7048 | 2627 37.27 7469 2888 38.67
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W) 2. =i 4 $3t W1(2017.01-2017.44 3¥)

—INF —ADENO Other
140
120
100
80
¢
tF60
40
20 |2\ N A
o |V — f
1 3 5 7 9 1113151719 21 23 25 27 29 31 33 35 37 39 41 43
W 1438 R

% 3-2.2016 £ 2017 & AL B LS B4 3B R

Y i i 2016 & 1-44 i 2017 # 1-44

2% 23 % i de %
HIN1pdm09| 706 45.78 64 3.88
INFAH3 164 10.64 1332 80.83
INFB 672 43,58 252 15.29
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GEEEERE

12017 & 1-44 kAL ® oA B Rl k14 T i
2016 & A2~ ]k om A A 2017 # AT
A AP AR 2016 & B 5 (% 3-3) > ¥ if
# 9-10 7 1wtz MBE(W 3) 5 B m A A 4L
Alu] = G > 2017 & A #A w1 & L CA2(A ik
140tk -} 21.74%) » H =t CA4(» Hr#c s 133
o} 20.65%) > CAG ¥ = (& d#c s 129+ > 4
20.03%) (# 3-4): 1> 2017 &#4L% %54 £ i# -
B R P 14 5] EVTL 4] S A Fl 2 A A 45
4 2% K B5 17 41(9 ©))(Table3-5) » 7 2016 & 12

o

C4 %4 %47

?F

% 3-3.2016 # & 2017 # 3 & % ”%-‘)ﬁii o (1-44 3F)

e 2016 2017

L= P 5

®E | EREk | BEK EoE | Btk
(%0) (%0)

A % 1336 701 52.47 | 1353 336 24.83
? % 598 341 57.02 379 103 27.18
& % 1070 528 49.33 402 154 38.31
L 393 221 56.23 286 68 23.78
&3 3398 1788 | 52.62 | 2420 661 27.31
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3 3-42016-2017 & % 4 A 3 T £ A FY

it E Bk - = = z 7
CoxAl0 CoxA5 CoxA2 CoxA4 CoxAle6
2016 1843
28.9% 17.5% 15.8% 6.9% 5.2%
CoxA2 CoxA4 CoxA6 ECHO6 CoxB5
2017 661

224% 203% 19.8% 4.4% 3.6%

*2016 # EV71 3] % 90 &) > & > & 5% ; CAL16 3P| 5 95 &

%2017 # EV71 3] p & 14 &)

% 3-5EV7L A& 7

3
" |2004 | 2005 | 2006 | 2007| 2008 | 2009 | 2010| 2011 | 2012|2013 | 2014 | 2015| 2016 | 2017

1
C4 C4 C5 C5 B5 B5 C4 B5 B5 B5 - - C4 Cl

&
c2 C4 C2 cC4 Cda

i
c4 B5
C4 C4 C5 C5 B5 B5 C4 B5 B5 B5 B5 C4 C4 BS
| B4 C4 C4 B5 C4 C2 Cd B5 C2 Cda

7

= c5 C5 C4

C2
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https://tpmgd.cdc.gov.tw/%20)的基因序列以流感HA及腸病毒VP1

