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keywords : Foodborne zoonoses, Next-generation sequencing, Whole genome,
core-genome multilocus sequence typing (cgMLST), Listeria
monocytogenes, Campylobacter, Salmonella, Web service platform,
Viral diarrheal pathogens.

Worldwide, foodborne diseases, and more especially diarrheal diseases
incidence by introducing new zoonotic pathogens that cause diarrheal illness or
by increasing transmission of pathogens common to both animals and humans.
Foodborne zoonoses is mainly a public health and agriculture responsibility, of
which diarrheal diseases are the 8th leading cause of death and account for 1 in
9 child deaths worldwide, making diarrhea the 5th leading cause of death among
children under the age of 5. Although knowing the causative organism might not
affect clinical management, it is vital for public health protection, and primary
care is in the front line as regards outbreak detection. Epidemiological,
microbiological, and environmental studies require the combined effort of
doctors and vets, alongside laboratory investigation and agriculture health and
safety. This project is aim to establish a framework to investigate the dynamic
epidemiology of foodborne zoonoses in Taiwan, to characterized the
phylogeographic relationships among these zoonotic pathogens that cause
diarrhea in humans and animals. In addition, this project will build a
web-service platform for zoonotic bacterial pathogens. All institutes responsible
for zoonotic foodborne disease control will be able to rapidly compare the
genetic relatedness among isolates, upload or download relevant metadata via
the internet. The first priolity is to build cgMLST allele databases and the
cgMLST profiling tool for Listeria monocytogenes, Campylobacter coli/C.

jejuni, and Salmonella, which will allow users to generate cgMLST profiles for



their own isolates. Genomic sequences of Taiwan isolates and the National
Center for Biotechnology Information (NCBI) database will be converted into
cgMLST profiles and be installed on this web-service platform for rapidly
searching the best-matched profiles, as called strain tracking. Thus, this project
shall provide a feasible method for estimating the diffusion coefficient of a
spatial outbreak and for measuring the variability among hosts in spatial spread
and available sequences in global databases, and to make it possible for early

detection and warming system.
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LSRR Rz 2L o f B
ERHE RS FAR e RpRE R - FF ot BT
H @ o2h @,J,Lr%f)];aéé vlea B d fARpkd 2 }J%}i? B %4 #1351 42(Scallan et
al, 2011)» 1345 % 5 » g5 WHO 2 2019 & 23 5 ~ < » 5] » »

E5RMNT 2 % T AT pitig A 1,655,944 4 = 5> H ¥ 446,000

A5 5 g1 524 (Troeger et al., 2018) o ¥ #H 423+ Ji &4 e a ki
P f ¥R 7R E 54 | &2 (Foodborne Disease Burden Epidemiology
Reference Group ) #7% % ¢hiz & 3f 2 02010 2§ S 6RA FlEH
RIFAFDs R 2o BY S5 R BAMERMIATRIFA B
AHARERRA Y RB AR A ERFF L c FUA AR 48

( Disability-adjusted Life Years; DALYs) % iz & 5 T fiEant 8@
2 AT A 2010 £ F G SH A BT ERZANBFEA L EFE
3300 - H ¢ 1800 3 £ ”ﬁ./ﬁ)ﬁa@'ﬂ?@'#ﬁ P> A HF 2B EP S ;;-](non—
typhoidal Salmonella, NTS) f=#% J5 & 3] ~ % % f7] (enteropathogenic E.
coli, EPEC) *F § 1t % & (WHO, 2015) -
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TRHIIR L EBRESRG EFE GO G Aok 2 ARG
HREEFPAALEFE A DGR L - P 5 & T3 A28 35 § 6] 8k
PAZFEL B p2 A FRrR - AHARREE2 GAGL A2 247
%l o
R RN - T RS X E RN VT R T L SR
AREROFRL > LI HET G ﬁ%p@ #ﬁﬁ%
(Wilhelm ef al., 2015) » 14 Wofeofs 4 5 ] » ST & % & B> g 2 ¢ 4
B 6 B3 2 A FIE e g sk (Martella ef al., 2010) » 4 & 2009 & &
TAlER T Y o B R ERES LT me st i B
frd 2 Wk m 3 thF B R AP 021k 4 $h(Banyai et al., 2009) ; ;- #en
ZETRP L RPN A - ek }?ﬁ—ﬂ- R —’1Lm)ﬁj | (Hwang et
al.,2012; Wu et al., 2017) - s & F it ehid % ’?,'E'.;'%:)?ﬁfr £ LB
PR AFEEP RS ROLI g R T AL IR L R ORTRS RO
FEER PUEETL SHEEREF A FLLOTRIRE LR PR
FFPESIAH T A6 ‘3@%5&;&%3}3?}% » b|4e2_ w e HSN é}‘)ﬁ}@}:}?ﬁ
# % SARS =k g5 & ( Severe acute respiratory syndrome-related
coronavirus ) #8i & A A 1T K2 AT B RES (SARS-CoV-2)

(o b Rmbd 408 50 § 4 7= 2 R A o 50 BRI



FHABEL AR/ ERD GBE © k45 2003/99/EC 45 £ #4 F £
ABAH2 B pRPFFEFER §ARFHTA8ELA F LB
Bl s G R AR B TR RESTREFI RN SR

£ (European Food Safety Authority, EFSA ): # < 4% “‘;;ﬁ:}?;(brucellosis) .
W ;4% e (campylobacteriosis ) ~ %2 fi e (echinococcosis) ~ % 274 fF
gt (listeriosis ) ~ 7 F* % BB % J& ( salmonellosis ) ~ *2* f & % &
( trichinellosis ) ~ % += T (tuberculosis ) 4 2 & & ¥4 % ~ % 1% 7
(shigatoxin-producing E. coli, STEC) g # ik > M T4 % £ B4
2 RKiRAABE o BP2ZFRERF £30d g a 5% 2k (EFSA) §r
BOMOECRIE Al Y o (ECDC) P& W3 4R 4 - L Hord poag
fTrEUXBR&FEFEISOHNBERYERS S 2827 F 0 w7
% (EFSA & ECDC, 2019) = 1945 2018 & 2 § Bl % + 4 473 47 i e
B A B EA WA S d R FR (246,571 61) 0 A R L E 2 i)
LFR A (91,857 b)) AR A &S WBLEEET 0 R R F AP

FE T BT 375% > aEp ¢ AR 3 58% A N FAR
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B EE S T05% s P DB S 1.58% « B 2 BRI % 0 4 R
BA R OB S 5 260%  BaH T 20% A 0P HRA
BB F S 4.0% >~ BB L 41.26% -

P DTSR R L BRmZER > a2
EORITAL  ABm eI o PR A HRERLAFRER  BFNT
CEESE LSRRI RR R R EAT AT ERE AR
Rlom AWM B R LS FE B2 RARIRE R FARS T FRF O A
VRERAIAZRARRHERLEFRRE N FAERN L QTR
B 2 A SR A R R 2 A TR A A 17 2 R T ATE/ R IR
FRDE  UFRIERA HRARN G S A H BRI FHT A
SREA B L FA B2 AR HERRD &

AHEL G FABIL 0 B P TGRS SR AL
REpPRPHE R LT B~ F TR E R TR L TEEER
o Fd e LEE L VRABFEATIE AR ROP G o £ R
ERE R KR e FREHRFRL LA BwERR AR
W2 ERE P S LERRE R R EET A E (pulsed-field gel
electrophoresis, PFGE ) » & 2 |tk PFGE Rl3# - £ ¢ * BioNumerics #c %8

A 4T Bl T % % F) Tk PFGE Bl > Flpt 7 0 = 2 IR
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a4 },ia A A | E%‘« —PulseNet International (Nadon et al., 2017) »
EFRERAST SRR BERE AT P2 ART R LT L & LA PN
(next generation sequencing, NGS) % & > fmf 2 A Flie B 7| L 5]~ 4]
( whole-genome sequence based genotyping ) © i% BB~ PFGE » = 5 R
SHERREASIT W Rk REA TS L o
B 2AFIMET A2V HeoFk 2R A e 0 KB FE K
AR AR R hERE ) ABF % F VW H e T 5 core genome
multilocus sequencing typing (cgMLST ) & 4355 B3t whole-genome
single nucleotide polymorphism (wgSNP ) ; #A @ > cgMLST s % » p @
m% = & ¥ 3g(Uelze et al., 2020) » 1) = F ¢ * £ | ¢ allele database
kA2 cgMLST AFldp - » iR R T A ApI 55 2) Arehalleles &
R R AT P mE TR s Bi% FR L cgMLST A Fldp Rt 3)
# = { #7 allele database {3 > 4p I fiﬂ"%% @ * 70 (s allele database "= A~ & #
cgMLST profiles ¥ it € 3 *T£ % c AR %K E ¢ F > 6 £ FFHF B cgMLST
##5(Liu, Chen, et al., 2016; Liu, Chiou, et al., 2016) » T & x & * - £ % _&
alleles 9= j% » ¥ f#/4 P % cgMLST &% + = & ¥ 4E o
AP B E AT 2014-2017 RS H TEL LKA AR SHE AR Y

FRERPERTE P BE= e m P ERR0 L FIR - %
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FiapE s B TP < 5 PFGE B# TR E > H%= B KA
3tk e PFGE Bl# &2 H Ap i 0 F 4 (metadata ) T 7= > @ * FTHLE 0
Hf= L8 o Ram o AR F i 38 BioNumerics #0883 B~ & 4 45 Bl3¥
2% 3% BioNumerics #tRenBF A B = L@ * o F]gt sk 7 5 o

2014-2017 & s E N A2 25 2 S BMup YRy T2 2050
Ay 3 e e aiEiE s 4e b GHSA % - 3 F 4108307 > Fl A3l
* GHSA = # i § »12 = T 5 o3z i T 5 &K b 1 2 (prodigal,
prokka, roary, BLAST) ¥ &_FF mfick8 » 28/ M Z p (TH A58~ 7 5
Bihicd > 2o @528 azE fo 3k x cgMLST allele database ¥2 ¢gMLST
profiling 1 £ iR R B> F ok 3 7 BB RKE A 2 FthL cgMLST profiles:
LW F AR cgMLST profiles FALE 38 BB b ARIT2 AR B K
1 LGER Y H ¥ g cgMLST profiles 2 4 FtAMLG M (B % © 4o > R
S & b Ak cgMLST profiles TALE » » iy if #¢ * gL

c 1 EBFHEE > RABPSMT 2 Rl e s T

%i&%&“é’% BRERPN 2EBUMTGEY > AL FE> F L
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Toos VARGIFERPFRFEAERME A LR RSP FE2
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Fth B (cgMLST) ¢ha i7; BN Fi GhE 2 Bi %IV HARAT
w4 BB g IR Bl FRE B S R s
Bl By (jﬁlﬁri‘é‘ﬁ 1 PulseNet International ) » 27 3% = = %5 e[ 5 iy 3
B REA) %

AR TE - BRRTEET & BB BERATFER S
A2 cgMLST A Fldg & » @ Fthip B metadata FTH > WA 4 - B 3
cgMLST E&rﬁﬁ Repk fp FHRE > 2 p NCBIF 'E‘fi\f‘ *F T Atk
%ﬂ@ﬁﬂaﬁﬁ%Mngﬂﬁﬁ,%&éﬁﬁﬁﬁﬁuﬁwwﬁﬁw
Itk 2 NCBI etk vt $F cgMLST # Flag 50 i & 35 12 5323 D F ko
{7 F kR (straintracking) <73 & « A ERLZ XN FH A
AR F 2 F BT F DR R cgMLST 4 W Bl TR R & e e T Lo (P wh e
EBPHEFRELFE R0 iR ATLE 0 B2 FEIA BT
(BEF))BARBFFHE (8EF)frRi ¢ akEh (B

BB LT BEEHar EHFT I T HELERIARG
Bapzr AmRERpERETE (20142017), S HFFFe B2 2 F - =
TeBFE R AT 1 B2 Fivs T AR R gL IF
Ty BPRARRRPARER TWLEER O A5 = BIBH

b8 HLR PR ATIE A ST 22020 67 30 B 0§ 7 R iR
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AR RRM MR EAERE RS L RS
LaomFpHF+ PRl AGE > Einfeih o
12§ QA2 & s+ A
P wmAR T xTE S F R T oFR R A RET - K TR
BIr2 % 1210 2 vt G4e » PBS 36 4 B S BisRis o @ FPpyEs
PO 2 R R PR R R o
1.3 {%pa % B~
PR R % Qlagen P TR i wiFE pd Pk
¥r-80CHEH™* o
LA LB Rt R
1.41 F 4% cDNA & =
i+ RNA Z P~ SpL 5 ficde > 4e » 1uL 10pM g 851+ 2 2ul
20mM dNTP *= 70°C ie* 10 & 4t » B+ #-F figg B30kt 14
&5 L4~ H 4 RT » 7 200U & #45F% 2 (Invitrogen
Superscript Il Reverse Transcriptase Cat. No. 18080-085) -~ 20U
RNase #r#4]#& %2 7 50 mM Tris-HCI ~ 75mM KCI ~ 3 mM MgCl; ~ 10
mM dithiothreitol * &% =3 /% > & BEHAE 5 20uL o 3t 25°C iv*

10 4 4% > 50°C 50 4 45 F #4HiF* > 2 15 85°CiE* 15424 F i
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& q 5 cDNA ¥ 11 i%5+-80C % @ o
142 & wpER & prsasd & (Real-time PCR)
fe ¥ MM 20uL shPCR &R & 4+ & 7 1 i ehpremix> 0.5uM of
primers » 0.5uM 3 442 Ing DNA #°4+ o I T8 Jaok iR %
% (Bio-Rad multicolor real-time PCR detection system /ABI 7500
FAST )i& {7 35 i # #5 % ¢ 4% denaturation 95°C 45 #; ~annealing 57
C 45 #; ~ extension 72°C 1 ~ 45 > & & extension 72°C 7 ~ 48 - &

e & B2 primers B F4eT 4

i R A 5] 5 71
Salmonella For : 5- TCGGGCAATTCGTTATTGG -3'
InvA
SPp. Rev : 5'- GATAAACTGGACCACGGTGACA -3'

Campylobacter For : 5'- CTGCTAAACCATAGAAATAAAATTTCTCAC -3

cadF
jejuni Rev : 5'- CTTTGAAGGTAATTTAGATATGGATAATCG -3'
For : 5- ACTTCTCGACTGCAAAGACGTATG -3'
stx1
Rev : 5'- ACAAATTATCCCCTGWGCCACTATC -3'
STEC
For : 5- CCACATCGGTGTCTGTTATTAACC -3'
Stx2

Rev : 5'- GGTCAAAACGCGCCTGATAG -3
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Rev : 5'- TCGACGCCATCTTCATTCACA -3'

For : 5- ACCATCTWCACRTRACCCTCTATGAG -3'

Rotavirus NSP3
Rev : 5'- GGTCACATAACGCCCCTATAGC -3

143 a4 A TR A 3700 4
BT R (52 P B 52 NCBI A FIF R R ¢ drz AT R 53 (7
VAT MR RS AW R R A RiRARR L
15 o fp R A RET
151 7 <
RETRFRE T oFHFF#487 SS & HE B % 4 > 37C
BA 1824 | Pl pERS LEPRNEGF R P STV REE R
* EAE 4T TIR]SE 45 TSIA S LIA 4o SIM 82 4 2+ > 37°C
BA 1824 [ pFo LR A LK gt o 4 i E AP A R
GREGFEFAE > L poly O #Fiis FEFTREBR Wk F
TeB 2 sl E - A O Aldw i~ S e § F st 0 FR(09
Bit) ¥ F 17 Vidaw jFamplié o
152 i M~ %45
i QRFRS LT wEHF #24EY SMAC & CHROM-STEC

BAAREAL > B0 3TCRA 1820 [ i > PET R FES
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BfE> TSIASLIA~SSIM 2% &£+ 37C 4 18~20 /| pF » LR
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BAGMF EFE oAb F R E N n s B FZ FiE o B

I
I
S
i

AFET > ME OfR 2 Hink o 3l B HT -
153 & 14 7
te #% > Campy agar > g £ %% (0, 7 £ 6~12% > CO;
FESR%N)RTHERpRRE B P> EFAI T 7 Az
KiF 2 7% 1 PCR #%_ 23 rRNA A 7] E 44 15 1 - £ 650 bp ~

|- en B %5 > B 5 Campylobacter spp. °

2 Ft eI L
(-) FEF- FLPRT OFERIT TR EFREES - & FRI R
PR ERRT L TRREAERRERT L P
Fis e iR o (7o
(=) EFRF> & RBEFARL 2AFes TR B3 2k h L ik
LU 20 REFHAKR S MEF2AFETR > FfeiF e 5 2

FItR (1 300 thFthe 5 2 A FIEA 7)) 38708 RS
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3.

AH R RIRE R AR (AR S R

2022 # 1-10 * K& {7 A H KL wEH R R R AP M 2 EE R E
BlEEHrB- ) d B2 T MBS EEET AR ER
% 7% 7-10 % 0 E 3 87 B FAZE 15% 0 E T A F E o

WOB xSV R 2020 2022 £ Reond % BARS > PNE R
ERFRRFBWEF AT N FREE RS
157 Rem = ARFUN (7RI (4Rl = ) 4 Bl ¥ 40 p 2020
£ 61 7 PA FIRP ANARYE ALE wFD K V(S 0 R
P2 MAPAELE O ERFERBI R S gRA
HY ZRpd B3 & R M A 2020 # A% 2021 #4- &
2902020 E57 19p 3277 260 FI2RAFELL TS 3%
B BRI R I T R A A m 2021 & 9 P fs e SR
AR ERE > FEERYREY AR AT E ST 0 2022

STk D & B 130 0 E D3 B FALNE 40% 0 E Tl A



4 & RA)HR 5 V. parahaemolyticus % 3 0 kv %) 36% 0 H =X A
Salmonella (35%) % Staphylococcus aureus(28%) o
2022 # 1-10 * AP F R} L FEH ATLALFHEREE &
Fa 2,325 PAPM 2 B ad B P LB 0 3R T IR
& Prpte iR A M LA R S RS rRle )T ot R
i 15125 855 12(36.77%) % k4 1 % (0.04%) # ¢ § 140
£(16.37%) % 1! & Gl & F]3%-715 £ (83.63%)# ! & Gl & 7|3 o
1945 2022 & A FERp 4 GEA)](A)GI A= (B)H 41 3] &) &
RI(Gl:MI A GIl:HRI B -d BT AT Fhpd
Gl A% » 2 ByiAldk % GL3 o ikt 6 43% > H = % GIL5(26%)
Gl.6(18%)% Gl.4(9%);Gll i & k74,2 GIL.2 5 2 » ik v %) 58% »
H =t 4 GIL4A(20%) % GIIL3(11%) -
B- o HREEFARTEEREERE S S 1345 2020
I 2022 & »BFERmF GIA] B (A)GI A ] (B)in (7 48 % B4 B
# (GEF> A> GI:Fl= B)d B+ AV 4 *EFEERS Gl A
Lo AELEBRFAYE GL3 P RABNFE S GLL A
S L AR R B W] 0 A B BB IR 42020 £ 47 % 2021 E A o

P L ERB(2022)4 % 2 10 F LR B EHE L 5 GL4A 3 2020
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ERFARFVHIINGT 2 AL EEAE NI HINGF 0 GLS
32021 E AL 4 EA40 D ILERGE Y G HUR 7 0 GLE B3 2021 &

v

pagﬁﬁkmmﬁﬁﬁmﬁoﬁhl3;%&@ieung

Rl

S FREA GIAR L G2 A REEAN T RN
FEE HNLGINAZ G332 ERR G FEHERETEFA
GIL17 82 5 #a b #cA| %) > & £ RI5F APM LRERT 4 - ©
SERTLXESDILRE AR I B o

ZERR W R AR 2 ot BT G
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L RRT O TR ERER (AR )
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E

@B 50 thk p AR R A AL 0T 2 A TR 2

T Zfekp }?‘7 A 1223 tRA BEtRIE (TR @R B 4 o

4. 100 £ NCBI FAL & & it 2 A FIREA 7 2 & 4 cgMLST

g 2 (Bl ) ¢

(=) 2020 &7 X &R FEPATHRNARE WA WAL gD FEEE

MIRAFAR MRS > LA P R ER M RGP R IR
ro FRFEARNF RS Y RRpS BT AERE
% 2020 # &K% 2021 £4= 54 > 2021 &£ 5% 3 7} FHFEL
BAIZ 5 LRHERAFLTE > FRpF RN TS IgHE
Lo AEE PRI FE; 0 2020 &£ 9 P fs enfE SR
E P BRI 0 £ 2022 # 3 P E BB E 0 R 2022
£S5V HFARI AL AR ERPAFERAUFE TR HER
:),%i%ﬁﬂ:icr‘m gt Hd o Gl B kg 0 T B E AR Y
» GL3; G A% 5 ARz R - 2P £ G2 54 &
B AZLAFTHBECRISBLLA o d L F R F A
A g R T L (RIS R B fodvl 0 g A

GRERM NP HAIAIRTAZ LA ERRE AW
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XA ARGFLEE R HR EEDLE RS EA L £ (2022)
& A E 3 mE TR > 772 Salmonella & fiii B R ARz - o

2020 & 3 2022 # B Gl A4k 7484 d B~ (A)7 4o iE—
WAL SR E T ARE > LR DT GLS B 4 E R EE 4
NI A ARH G EE A AR .

l}’}‘rﬂ‘ﬁv‘fl‘)ﬁif’ﬁ%?ﬁ:f}%i,! A W](GIGH) » g1 & &7 2 5 A
432484 £(2020)GI A& M GI6 54 Hx s GlAZ
GIL5;GIH G4 54> H=x 5 GIL2~GIL17 2 GIIL.3; #& ™ £
£(2022)GI Bl GIL3 % 42 % % GL5 2 GL6;GIl 712 G2
2i0 855 G4 GIB. Tl SBBIERE S LT
AR RS AW DB E o NEERS L R R KRBT ATE

A e BT A R R R 0 E R

Zkl\fjjk‘/kéfﬁa#%lé\/n f"'ﬂl F”' bta%rdlg’)"?‘&;} °

BARERLEIHN E F T RF AR L RS
(zoonotic virus) ° ™ R 5 ) 0 L ﬁ’!é)%f{ﬁ%#% s A

B AXR % enis & 4 RIF] Gl FI# s R 4 (GIL1L - GII18
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1 GIL19) - fe £ 7 &9 MR 4 3 LB Gl AT b
I A FIA FE 0 2006 # 8T 3 4p 24 8T GILA A F A e A 4k
BONR%ROS NET T AR ARMM AT LR

& (Cheetham et al., 2006 ) ; 2007 & 3> +4c £ & ST A I R
AREPERDETY RBIDAR LA EHGIL AT R

d R 2016 EH R TR L HREL Y B B
FlEkmd GILL AR G4 b Blkpd 26 o5& &

Blv praf 4 P g MR RB LR R F LA SR om A AT 0
d ARG T AT T E RS A F] KR o 4ot 2009 # &

U R B 5 VS R R IR S S PO el Rl

CEAeh L Wk RE R B AR IR A R B 6 R R
$ R AT & E bt A ph 0 20052010 E B 0 g
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[ Campylobacter v l
Campylobacter
O About cgMLST@Tahwan provides a Compyfobocter col/Cjejuni allele database, C. cout,c n <gl'l)‘ rofile databate, and computsticnal tocls for (g"' ST ola‘hr\; strain mkmg #nd dustering
analysis of cgMLST profiles via the internet. cgMLST profiling is based on 2 - Cjejuni, which are identified from 230 C cofi and 250 C. jo "
@ <cgMLST Profiling databise. Core genes are designated for thase existing in more than 44% of the $00 genomes. C. cof and C.jouni are genetically divergent; only 192 genes are found in
genomes, The profiing 100l accepts assembled genomes (contigs) in a fasta format to perform cgMILST profiling. We suggest that users assemble reads using the
© stain Tracking the web using Google Chrome™ and Firefox® browser.
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B~ ~ NCBI FR R o k4% 2 2 FIH 5 7

Columns : @ Distance VoidLoci NCBIAccession BioSample Country

& Year ST @ ResistanceGene Identifier & Host
Distance NCBI Acc. BioSample Identifier Voidloci Country  Year ST ResistanceGene
8 SRR11942841 SAMN15156768 R16.0120 1114 Taiwan 2016 609 blaOXA, Inu(P), tet(0)
215 SRR11942750 SAMN15156948 R19.0547 1126 Taiwan 2019 10504  blaOXA, tet(O), 50S_L22_A103V, gyrA_T86!
am SRR11942659 SAMNI15156828 R17.2191 m9 Taiwan 2017 10536  aad9, aadE, aph(2")-lh, aph(37)-1lla, blaOXA-193, erm(B), sat4, tet(L), tet(O), S0S_L22_A103V
930 SRR11942639 SAMNI15156847 R17.4215 1107 Taiwan 2017 10464  aadE, aph{3)-llla, blaDXA-193, catA13, tet(O), gyrA_T86!
933 SRR11942617 SAMN15156867 R18.0499 1108 Taiwan 2018 10464  aadE aph{3')-llla, blaOXA-193, catA13, tet(O), gyrA_T86!
934 SRR11942627 SAMN15156777 R16.1050 1109 Taiwan 2016 10464  aadE. aph(3)-llla, blaOXA-193, catA13, tet(Q), gyrA_T86!
934 SRR11942654 SAMN15156833 R17.2377 1108 Taiwan 2017 10464  aadt, aph(3’)-llla, blaOXA-193, catA13, tet(O), gyrA_T86!
943 SRR11942838 SAMN15156868 R18.0501 LRE3] Taiwan 2018 10482  blaOXA, tet(L), gyrA_T86!
944 SRR11942798 SAMNI15156905 R18.1634 1115 Taiwan 2018 6222 blaOXA-193, tet(0), 505_L22_A103V, gyrA_T86!
944 SRR11942742 SAMN15156956 R19.0743 1m4 Taiwan 2019 2201 blaOXA-193, tet{O/M/0), 505_L22_A103V, gyrA_T86!
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