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-4 2017-2018 # g p 2R L % & f%% fro e 2,447 tR 75 F* A iR (7 ch%E
TS I 3.1% (76 k) ik + i E (azithromycin) & § @ e
(MIC 232 mg/L) » # ¢ 7 53 tk4&3 mphA (39 k) ~ erm42 (10 k) ~ mphA-
erm42 (1 k)& ermB (3 k)42 A 7] ; 10 R+ ermd2 Atk > S, Albany =
FA e S ATFIMA D 2 R HO F RAETF ermd2 (1S Albany B @ 2
Tt oA % ermd2 457 3t - BT SXT #2% ehintegrative and conjugative
elements (ICE) > & % 5 ICE_erm42 - # 3 ICE_erm42 7 S. Albany & % 1138
32014 & - @ &7 B 7tk 0 2014-2019 & B A 4140 28.0% S. Albany #
i3 ICE_erm42 - p wEd ICE_ermd2 ¥ (5 d conjugation > ;% #& 43 7
Escherichia coli £ Vibrio cholerae - Azithromycin E_2% &% 14 5 £ %) ™
L FEEER T & > @ 2017-2018 £ kg %F?@ﬁvﬁﬂ}%é 3 3.1%%t azithromycin
FAEN > BH s DT o B A F M e § £4R 4 azithromycin F#
V) O E T hBcE WAL

Mtss  Badm o PH G FREAT] ATIMES > BRUES LREDT
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Abstract

Antimicrobial susceptibility testing of the Salmonella isolates collected
from collaborative hospitals across the country in 2017-2018 revealed that
3.1% (76) of the isolates were azithromycin-resistant (MIC = 32 mg/L). Of the
76 isolates, 53 carried resistance genes mphA (39 isolates), erm42 (10
isolates), mphA-erm42 (1 isolate), or ermB (3 isolates). The 10 erm42-carrying
isolates were all S. Albany. Whole-genome sequencing and cgMLST profiles
comparison indicated that the erm42-carrying S. Albany strains may be unique
in Taiwan. erm42 in S. Albany isolates was located in an integrative and
conjugative element (ICE) of SXT family and was named ICE_erm42.
ICE_erm42-carrying S. Albany was first identified in 2014 and had become
prevalent after 2014. Among the S. Albany collected in 2014-2019, 28.0% was
ICE_erm42-carrying. Our preliminary experiment had indicated that the
ICE_erm42 could move from S. Albany into Escherichia coli and Vibrio
cholerae strains via conjugation. Azithromycin is recommended as the
alternative for the treatment of invasive salmonellosis caused by multidrug-
resistant Salmonella strains. The emergence of azithromycin resistance in
multidrug-resistant salmonellae would increase the burden for the medical
treatment of multidrug-resistant salmonellosis. The agricultural and health

sectors must pay great attention to this serious problem.

Keywords : Antimicrobial susceptibility testing (AST), Azithromycin, resistance

gene, Whole-genome sequencing, invasive salmonellosis.
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A H PR AT 24 X > %47 | (Global Health Security Agenda, GHSA)
22 BRRFFIRTE PR é““ﬂﬁ@#@mpﬁ(Mme
(Detect) £ /&% (Respond) it # > #iE4p B AL B3 B & B AR A ’a‘*’?ﬁ
v e s YT REFTERR U G S E TR%HES EH 2005 |
(International Health Regulations 2005, IHR 2005) 4 - & %ﬂﬁi@ﬁﬁﬁ&gﬁ =z
2HIEP AL GHSA it e 1l B b % 0 F & (7 %]
Hed ¥ 4 3 @ A& (antimicrobials) sd 14 > 33 B £ B A 8 ?fvvfrﬂ 3 &5
SRR A -WOER FRFLEEDEELG AP EWHE T2 F
B EH (dom B %) ¥ RIPP 2 SR d 2 Porsldedh ig b b oB g o
A P AR AFAF - BHEEEGIOELE T E > RA 0 3 F R ks
AR ¥ € LugFE 4 (antimicrobial resistance, AMR) g 2 » B3R 5% 4 poo
PREAGFAFFERELE - FIMTEFF @ Eiiﬂﬂim*—%l“ B it |
RLEL RS TR E TR SPFHARE GRS E - 2 XFL R
¥ EARE 22 RARE 2 o

rr.ﬁ'
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7‘“\

A3t F 217 2017-2018 £ p WP & ®E L ufpﬁl‘m»]:c% Salmonella %
S o F T 3.1% (76/2,449)ch7) X kL 4 azithromycin #1# . (MIC
232 mg/L) ; azithromycin & 200 X AR 22 F Siek * Z[1] > #5817
£ REREP N FRDOFRRE L L Ssf * £ ciprofloxacin & ceftriaxone #<
M4k & ¥ R T o azithromycin & & a&'b‘_i/} oS R eiedy by Ak € &
SOF G B HFER PLFR 7 azithromyein Fu# 0 A e E S 2 37 e
~F 2 :%?_L o 7O IE P ¢ 3 S, Typhimurium F & ¥t azithromycin & 5 4o
Fi o Pt ihd mphA FRE A FenEk k p L 24 [2] o & 2017-2018 # &~
ey X Ftk azithromycin #&t 5e & hg b 2 (3.1%) 0 Hig ikt FikaigE
T~ Fae BFRNERR o L BREBEEFFLF T o

A& B B4 2017-2018 & P 4 32 azithromycin 3% FRE T 7
FAET R AR E AT BRI 2 AT A Flap R H
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77 ;% > frpT 3 & National Center for Biotechnology Information (NCBI) 2L 748
FBAIFHEZ 2R 2AFIHAFEFAFI RV B AL E A
NCBI 7 H & e REHRAE § & BN i 7 b azithromycin 38 Fjtk AT o

G AT AR AL azithromycin 1.2 Fik2 kiR o



e LK it - B
£ (2020)£ 7 3 P #& 5 T Azithromycin ¥ Ak BB FFHE 2 5

}kif iR R (global strain tracking) ;> & 4&

1. f1* PCR = ;2 i jp] 2017-2018 # 4 32 azithromycin ## Fk2 mphA
A F > F3 5% mphA> % PCR @ p|H v ¢ foadpd L7 o

2. $E4HF mphA L 37 il Fie 7 2 A FIR A 0 A 46T mphA
2“4 £ % plasmid-mediated or chromosome-mediated - % % plasmid >
Az _# incompatibility types -

3. $iE A 45T mphA shazithromycin A Akie F 2 AFM T A B AETF
i P A FI(FR B ) o A7 RTiRAPE S, Goldcoast FtkiE 7 > A
TR T A 0 Fl2w A FT 3 I MDR S, Goldcoast Ftk e i
azithromycin = £ 3§ ## M > 2 AFIRP o 2 R FE T LT p# AL 7
(#]4- mphA) » I P54 54kE 4p kb PFGE 3 %2 MDR kA7 &
azithromycin ## [2[3] > Fliz & S. Goldcoast Fitk s & 7 #&iT 3L B % >
DAFIRE ZIAR T i T o e - azithromycin w44 B ek
Flofm » Py HEFFIRG H 23 e S Albany FirigF ermd2 > ¥ io¥ 5
& azithromycin MIC 35428 64 mg/L > ¥+ L i& {7 erm42-carrying S.
Albany Ftkens 47 o 287 3 #F1* lllumina MiSeq i£ 7 Ftk > A& F148 T
B ook sE R lllumina MiSeq ¥ Oxford Nanopore @ 5 & 5 = =i % 2.
azithromycin ## &2 57 Atk > A FIR A 7] > §1* Unicycler 42 3% [4] % %
BEIRT CZREAFHR BIREFE2AFIMAES] > Ld 2 F AR LT
BE 7248 > 35 I 4e azithromycin Fu 4.4p B ek F] o

4, T ;“ NCBI 2. SRA 2 Assembly Fof B 75 F* X Rz 2 A FIMEE 7] > i¢ *
SPAdes [S]#gv &7k » wkis2 contigs £ & * Tk E p (TR D
BENGA #z ;' [6]% Salmonella allele database 2 # cgMLST & Fl4p ¥ - i&
7R P FRE R F R COMLST A Fldp vt 8- 35 187 SRR M &
BT 7 #5340 e azithromycin 28 L Flenfath > iR 580 7 AR KR o
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ERNR S E
(- )~2017-2018 & azithromycin L% ) * X Ftk mphA 2AEF R FIA & 4 47
2017-2018 # 1z 2 P N AP 0 2,447 th R AR 0 £ T6
(3.1%) & azithromycin #2 +(MIC 232 mg/L) - 12 PCR = ;2 i i#]5 40 $k(i&
52.6%)# % 7 mphA o %4 Darton % 4 a%= 3 [7] > 8 B|F14% 36 k2 © &
azithromycin i3 M 2 FLB AL %] > 2 % 3 31 3 . (ik 3.9%)#+ 7 ermB > 11
H®(14.5%)#+ 7 ermd2 > § ¢ 1k PFE 3 mphA 2 ermd2 3 LA F(£ - ) -
FIE 22 MIC & 5 32mg/L > A B R3] e dofZ L5 > P g AL AT ot
FRd#E 4] efflux pump 5 M o RBAF R H RER R

4. — ~2017-2018 Salmonella z. Azithromycin MIC £ 3% A 5] » #

MIC (mg/L)

Gene 4 8 16 32 64 =128 Total
ramAKp 16 21 37
ermB 1 2 3
mphA 11 29 40
erm42 11 11
None 10 45 5 1* 1x* 0 62
Total 10 45 21 22 13 4 rx* 152

*S. Anatum (R17.0809) » # ramR # » — # pR16.0676_90k -5 % & 7|(GenBank
accession: CP029802.1) -

** S Mbandaka (R17.0904) » # y 4] p o

*** 1 $& S. Enteritidis (R18.1630) ¢ F¥# 3 mphA % erm42 -

# 3+ mphA 7R MIC 352+ 32 mg/L > # ¢ S. Typhimurium 3 12 &
(30%)35. % - H =t i S. Weltevrenden, S. Newport, S. Agona (% = ) - #7
erm42 hEtk MIC 32+ 3t 64 mg/L » 10 3£ 5 S. Albany £ 1 t& S. Enteritidis
(R18.1630) - S. Enteritidis R18.1630 I FF3%F 7 mphA 2 erm42 > ‘¢ > fL F|48
B 7|4 37 0 2 3 mphA 2 erm42 ¢ i3t chromosome } » 3% erm42 £ F] 7
=3t ICE_erm42 - 34 ermB «maMIC 32+ % 32 mg/L » 3 $hw iF 314§ &

8



S. Typhimurium (2 k)% S. Enteritidis (1 $4) ; & > & FIH A 17 » 22 FIRIEF

2 ermB ¢ =% Incll-l 48 -

% = ~ 3% mphA -~ erm42 ~ ermB Fi# A Flehy) P S e A A F

Serovar mphA erm42 ermB | mphA/erm42| Total
Typhimurium 12 2 14
Albany 10 10
Weltevreden 6 6
Newport/Bardo 5 5
Agona 5 5
Mbandaka 3 3
Enteritidis 1 1 1 3
Montevideo 2 2
Blockley/Haardt 2 2
Thompson 1 1
4:i:- 1 1
London 1 1
Total 39 10 3 1 53

(=)~ #¥F ermd2 17 S. Albany Fik A& F1.8$#H4F 3

10 tki 3+ ermd2 1 S. Albany Fth & &7 2 A FIM T A > & 10 R F{ ¥ 3
+ 7 1 F# L 7] blacars-2, dffAl, erm42, floR, sull, sul2, tet(G) > ¥ 7 2tk ¥ 3§
# mer-1 A F] 0 ¢ 2 Fik s R4 - B Incl2(Delta) 748 - mer-1 =3 3% 48
P BT BHRARY AR MM T T 7 B4F A Ty =3 chromosome o
Az A ? - RFR(R17.5974)2 = #F chromosome £ 71| (GenBank
accession: CP060730.1) » # A FIR:# A7 » FikieT 4 B ¥ bR @ 55
(mobile genetic element, MGE) (B]- ) > 2 # 2 # &_integrative and
conjugative elements (ICEs) (ICE % 4 4 = conjugative transposon) » 3% i #-
Z2_ ¢ % 5 ICE_ermd2 ¥ ICE_shufflon > 2 ¢ & B MGE ‘¥ » 4| 2 Salmonella



genomic island, SGI-1F [8]¢2 1 i #7<h prophage » #-2 & % % prophage
TW2 -

SGI1-F Bacterlophage TW2

(5,020,819 .. 5,020,838) alb_987 alb_987-8 (28 . 28,850)
(4,800,635 .. 4,800,555 alb_087-6 \ |
(4,757,380 .. 4,757,399) alb. _987-5

ICE_ erm42

alb_987-1 (564,986 .. 565,0

S gq o / alb_987-2 (60,054 .. 660,073)
o \ 195! 0045
W H 5

150 22835 HIsG4
<

ICE-shufflon

(3,977,716 .. 3,977,735) alb_987-4 —__f

y,

i = §§ &
if= — 'y
( —p ~
15 L] 2
Ib_9 —
5 alb_0987-3 g=- g.
= Iw® =]
g—- 7 I
= BE R17.5974_NCBI
= Al 5,024,703 bp
N — -0
= Ra
= ‘;3
| =
| =
=

hyaE saDC

“w:'l'.' I m m‘, \‘H\ 3

Bl- ~ S.Albany R17.5974 chromosome - 3% |tk chromosome &7
5,024,703 bp > i 7 plasmid - £ F148+ 3 4 B K DNAFE > PR > ¢ £ 2 B
integrative and conjugative elements (ICE_erm42, 94,039 bp; ICE_shufflon,
125,205 bp) ~ Salmonella genomic island SGI-1F (42,654 bp)¥ prophage

TW2 (32,231 bp) » r pFE+ 7 B 3% 2L 7] : blacars-2, dffAl, erm42, floR, sull,
sul2, tet(G) -

10



ICE_erm42 + |- 5 94,039 bp » &> #& % % Vibrio cholerae % .47 SXT
2% > 3& > chromosome 2z prfC A F]1 1 [9] » &2 NCBI FHLE ¢ % > #FRH &
Vibrio alginolyticus strain A056 } 7 ICEValA056-1 (GenBank accession:
KR231688.1)[10] »  90%:E& & & % & 22 98%: 54 7|4p F & ; ICEValA056-1
#F StrA, strB, sul2 #u# 2 7] » 27 ICE_erm42 44 2. erm42, floR, sul2 § £ £
(=) -

ICE_erm42

4l:l‘lﬂ

V“V F P v’*‘—‘-"rvv Fé‘VIF‘“‘—‘ N“‘} F sw‘"'-m‘—“ﬂ" ‘
e

;ng ugz

ICEValA056- 1 10 Kbp

Bl= :ICE_erm42 £ ICEValA056-1 £ 7] Bl 3 ¥4 fe @] -

ICE_shufflon 3 125,205 bp > #%7% ¥ ;4 %_conjugation % - |+ 7 shufflon
operon [11] > A 37 & Frenfu L 7] o

SGI-1F £ & % 42,654 bp > & 5 44 3R> 7 £ 4% 0 S, Albany #1x[8] -
SGI-1F ## 5 i 1% A ¥ blacars-2 (=blapse-1), dfrAl, floR, sull, tet(G) - 2004-
2019 £ S. Albany Ftk % 4 SR MHLRIEE T ALA T 0 96.6% 2 11 F FEHRE S
fApEES L5 & L ampicillin (blacars-2 #% 1% }4) ~ chloramphenicol
(floR) ~ suIfamethoxazole-trimethoprim (sull/dfrAl) ~ sulfamethoxazole
(sull) ~ tetracycline (tetG) (% =) 5 v cypdaip] = B0 7 <0 S. Albany #8 3%
* 3 SGI-1F > p 38 a3k e~ £ S. Albany Ft= = > A FIRE 2 54 (5 7 F3ER

) 2% Ftk i SGIHIF § % 2 A FIE B — B IR HF7) 0 7 & 4 IV A
7] - 89.3% Fth&r 89.5% S. Albany fFtk 4 %]t nalidixic acid £ ciprofloxacin
11



de2 A E S ERATR P S ATIMA A A5 0 B 4 gryA % 4 S83F

# = @ Antimicrobial susceptibility in S. Albany isolates recovered from human
salmonellosis in 2004—2019.

Antimicrobial No isolates Resistance % | Intermediate, %
tested

Azithromycin* 50 34.0 0.0
Ampicillin 834 97.0 0.1
Cefotaxime 834 2.5 0.5
Cefoxitin** 252 4.4 8.3
Ceftazidime 748 2.4 0.3
Chloramphenicol 834 96.6 0.6
Ciprofloxacin 834 3.4 86.1
Colistin** 252 3.2 0.0
Ertapenem** 252 0.0 0.0
Gentamicin 834 6.6 1.6
Nalidixic acid 834 89.3 0.0
Streptomycin 834 10.1 28.1
Sul/Trimetho 834 98.1 0.0
Sulfamethoxazole 834 98.7 0.0
Tetracycline 834 96.6 0.2

* Only isolates from 2017-2019 were tested.
**QOnly isolates from 2009-2018 were tested.

(=) ~ ICE_erm4z2 e 5 8 i 1 3F 3¢

A3 F & S.Albany # 3 ICE_erm42 - S. Albany 3t 5 8% & B 7 e
73l > 2004-2011 # B R A B %) S Fpe 0 T 305 4.1%% 3] S. Albany g
2 > S.Albany g 4 # 2012 & < tgF *% > 2012-2019 # F > e v} 1.6% -
ICE_erm42 # % 1130 & 2014 & 1 S, Albany 4 3tk > #7+ ICE_erm42 shFtk
¢ 2014-2019 & S. Albany A Ak e 28.0% (4 2 ) -

12



# w @ Distribution of S. Albany and resistance gene erm42 among Salmonella

isolates recovered from human salmonellosis.

All S. Albany with
Year serovars | S Albany (%) ormm 423’(% )
2004 2,535 86 (3.4) 0 (0.0)
2005 2,326 109 (4.7) 0 (0.0)
2006 2,071 99 (4.8) 0 (0.0)
2007 3,766 151 (4.0) 0 (0.0)
2008 2,284 88 (3.9) 0 (0.0)
2009 1,924 75 (3.9) 0 (0.0)
2010 1,621 71 (4.4) 0 (0.0)
2011 743 26 (3.5) 0 (0.0)
2012 863 17 (2.0) 0 (0.0)
2013 2,247 38 (1.7) 0 (0.0)
2014 1,821 42 (2.3) 5 (11.9)
2015 3,035 45 (1.5) 16 (35.6)
2016 3,756 64 (1.7) 13 (20.3)
2017 5,153 87 (1.7) 28 (32.2)
2018 1,708 20 (1.2) 7 (35.0)
2019 1,607 15 (0.9) 5 (33.3)
Total 37,460 1,033 (2.8) 74 (28.0)*

*Only isolates collected between 2014 and 2019

AT §ENCBI TR E 475 S Albany & F1# 5 5] > @@ * cgMLST = &+
FRp 2R S A2 MG M o Wben S Albany ARk & kp R R
B4 B AR SR faTad BERg 0 B 7 Rk IERALE
200 1 & Fli=gh(loci) (B1=) » ~ % fic o @4 Bap] 3 L 3 9ul B ey o
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[ Taiwan
@ Il Taiwan_erm42

UK
[] USA
2,992

1,052

2,015

2,991

: AcgMLST constructed with cgMLST profiles of 234 S. Albany isolates

=
Jit

using the minimum spanning tree algorithm. The distance between two

nodes greater than 200 loci is marked with a number.

APE S ARTE B ARARSGM B IRT DRR(E 66 HR)E- H A
0l 66 B R Y 0 U RO S AR LA B A (5 b
NCBI F#E » » #igk Firikr B s Taiwan(Blz ) o deBle #77 » 66 th
w3 SGII-F - 7 & - & [k SGI1-F ¢ 5 30 fjv\fi?ﬁ'h‘”']",ff(@w SGI1-F «
BIA<lf) s AFARIES ¥ g 2 aFA T o ok ARG 2D
5 B 4% A Fl(blacars-2, dirAl, erm42, floR, sull) - 23 k%75 ICE_shufflon
RS e o e Het oot 5% 0 16 i3 ICE_shufflon & ICE_erm42 » 3% % 5
Aol 2y ﬁx?ﬁ AL R o dRF E PRI 0 1 ORF FIR(9 tR)FT
prophage TW2 » ¢ bacteriophage ",% e NIRAY REERDFRR T
9tk # 7 TW2-like prophage (Rl phage & & #7 <1 %)
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No. loci

= = = ICE_sh
g 2 2 2 5 8 8 2 o NCBlac 1] Country  Year ST 1-F Phage 16E_erm Resistance gene
RIS 13818 UK A4 Fera <10 0 0 pDEIN bl sull
346574 UK it i <0 0 0 pD&IN b sull
mnnm 158686 UK a5 el <10 0 0 pOBIN oD bty blavge, iff) gt sulf
SRR1SESTST 40331 UK a4 2 <10 0 0 pDSIN  Bgess 51T
H8TH UK A6 Ferd a0 0 0 pOBIN Bl sul
SRR1SEMAT TH026 UK 05 ol 3| ] [} 0 pD8TN By, sulf
SRRTSTIN 730467 UK Fut] i <0 0 D DA Baows sul
SRRTATI966 HETH) UK anr 22 < 0 00 phamN
ERRISMZ) FNED35 Sngapore 2011 bl 1 0 0 0 pOEN  Blags dHI fo sul, el )
SRR1G15364 HIZ2001% UK a1z bl 1 0 [ g =)
ERATS1E533 103730 UK 05 = 1 0 o o
SRRTH193 238461 UK 016 a2 <10 [
ERR111E709 BCW_2634 Tawar" 2000 ol 1 0 1} o
ERASIIEALE 13 UK w015 F] 1 0 a0 A1, o, suff, sul?, te(4), Se4G)
SRRIMETIT 15205 UK o 1 ] '} 0
ERAE4EEEE1 PHUSASOT1417 USA 17 Fl 1 0 a0
ERRIAM4E: FOALE5481 Tobwear" 2001 il <1 1] [} o
GCA D022E3235 1 NCTRITT Tawar"™ 2001 2 <1 ] '} '}
SRFE189551 RiT2117 Taiwan 07 o 1 0 1} o
SRRITETEIR FDA3S0144 Chi 5 2 1 ] 0 0
B SRRTESEE 177 Fiie ] 1 <t 0 0
ERR 16060 78683 UK 2014 ] 1 0 [
SRR1SEHED 68271 UK A4 el 1 0 [
SRRISENIES Ti541 214 2 1 0 [
SRRE21RS 62883 UK A18 ol 1 0 [
SRREGC9S5S = WE Sngapor: 2018 2 1 ] 0 0
SRR1045660 50061 Vel Nam 3010 ] 1 0 a0
FRIBTIR 73867 K A6 bt 1 0 o 0
PHUSASIMES USA a1 i 1 <t 0 0
ml&m RIT 4301 Tate anr b=l 1 <1 0 0
ERAT2ET408 201545 UK 05 2 1 =1 [} o
SRRIGETZNS B3O8 UK Filc] ] 1 <1 0 0
ERRZS108TG FDA2ETS4A Towar" 2003 2 1 1 [} 1}
'E SRRIGABIT HIZZOM1E UK FilH el 1 1 [
SRR 10531 BOW_7868 i 1 1 [
bl 1 1 [
22 1 1 1 1
o 1 1 1 1
2 1 i 1 1
b7 1 1 1 1
ol 1 1 1 1
bl 1 1 1 1
ool 1 1 1 1 ) Blaysgy, AT, e
o 1 1 1 1 SO Blacms AT M\‘J? GJ
Y -1 1 i | 1 PSR By oA, eyl ] su'?mq
o 1 1 1 1 S83F  Blacus, c“n’-lm\‘ti‘.lﬂo‘lu
ol 1 1 1 1 » i 4
bt 1 1 1 1
i 1 1 1 1
bl 1 1 1 1
3 1 1 1 1
bl 1 1 1 1
_— ] « 1 1 o
el 1 1 1 [
bl 1 1 1 [
bl 1 1 1 [
22 1 1 1 o
= 1 1 1 o
22 1 i 1 1}
 Go 7] 1 1 ]
L ] 1 1 [ 0 y
—_— 3 bl <1 0 [ i
B Gea (EMTIS T 56_Wea2 B o<1 <1 0 0 p an’\ﬁlL‘M Didens CTHAT, AT, SOR, Ul Sul
W GCA OM292455 1 50_whid k. ee) <1 <1 '} o p - 5, fofl sult,
B GCAZMZEMAS | sg_whid kxx) <i <1 1] 0 pDalN 5, foR, sul,
B GCATDMZN8151 3 whds k ee) <1 <1 o 0 pDaiN foshd, g1, sult, suld feffd)

Bz : AcgMLST tree showing the genetic relatedness among 66 closely-
related isolates from Taiwan and other 5 countries, and the relevant
information and genetic traits for the isolates. The isolates, which are
originated from Taiwan but recovered in other countries, were marked
with an asterisk. Isolates harbor an SGI1-F, bacteriophage,
ICE_shufflon, and ICE_erm42 are marked with red squares; an SGI1-F,
bacteriophage, and ICE_shufflon marked with orange squares; an
SGI1-F and bacteriophage marked with green squares; SGI1-F and

variants of the bacteriophage marked with black squares.

T - T 66 BRF il BEEAE > 2 * neighbor joining iF & 2

4 66 PR F TR cOMLST AL B AT ) o o W1 z’v’vﬁfﬁiiﬁ [ I o
& 4 & 7 bacteriophage TW » & &7 ICE_shufflon » % {4 & ¥ ICE_erm4z2 -
15
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10 loci

B. Phage-ICE_shufflon
A. Phage-ICE_shufflon-ICE_erm42

O
O
[] E.None ‘
B D.Phage TWZ O
B C.Phage TW2 variant OV O
0 sSongo\Nde
|

Bl I : AcgMLST tree shown the genetic relatedness among 66 closely-
related isolates from Taiwan and other 5 countries constructed using the
neighbor-joining algorithm. Isolates harbor an SGI1-F, bacteriophage,
ICE_shufflon, and ICE_erm42 are indicated by red circles; an SGI1-F,
bacteriophage, and ICE_shufflon indicated by orange circles; an SGI1-F
and bacteriophage indicated by green squares; SGI1-F and
bacteriophage variants indicated by black circles; only SGI1-F indicated

by white circles.
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=~ 3
Azithromycin €55 B8R 100 P S Fp (3 o] 5 & due g ) ode 4 [1] -

2 (2019 #) S B IR E - BB B T BB G Rk #I[12] F £ e
i€ * cefriaxone /o f 5 % & 2%te o Wk B DEAERF I F R ¥ cefriaxone &

FAREL  CERE ERES T AN E R R ERR AT 2ok
,&ﬁ% FAp k= [13] > Fé‘ fF 2 e i * 2 K CDC 42 & 0% 2 4~ meropenem
[14] » e &7 % 8325 4 DEFFFEE FL g 0 B RAFPM Do R om
{6 > :r & B @ * meropenem £ azithromycin jof » 2 % {8 TP & rB £ 4
B[12] e 4 P N AE hEF - RSHES A mproﬂoxacm A2 REN > H
ceftriaxone & 4 i chpfths 3 $71IR 0§40 P X J?]?"? SRR IR F (]
% %) azithromycin @ = #{s - REH > FP 2 FRERBEIHNF R

azithromycin fL& M4 e B 225 {7 o

AR B33 2017 & B ALK #1200 7 azithromycin i 4 > 2017-
2018 & B 4 {7 2,447 FphEariEsk 0 2 ¢ 3 3.1% (76/2,447) 0 azithromycin
MIC 232 mg/L - &7 B P 7 ® X fF azithromycin $# (4 hp 422 2 % LAk o
oA 4528 76 thF R Z 4] - IR 53 BR4EF § © g A F] mphA
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