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Abstract
Purpose

To perform whole genome sequencing to examine single nucleotide
polymorphism (SNP) of isolates clustered by genotypes. Isolates from
outbreak, from high incidence region, and belonging to the major prevalent
clusters were analyzed. To evaluate the feasibility of WGS for tuberculosis

outbreak investigation in Taiwan.
Materials and Methods

The DNA of isolates were extracted. The whole genome sequencing was
performed by Illmina HiSeq or MiSeq (300 PE) plateform. The variation of
drug resistant associated genes and genotypes were analyzed by web-based
sofeware, TGS-TB (Total genotyping solution for M. tuberculosis). SNPs of
each cluster were analyzed by median-joining network. Phylogenetic

analysis was performed using BEAST and MEGA7Y program.
Results

Unrelated cases among suspected recent transmission can be easier ruled out
with WGS analysis while no epidemiological information available. The
outbreak cluster having well known epidemiological information can also be

confirmed using WGS analysis.
Conclusions and Suggestions

WGS should not be used to exactly replace the epidemiological investigation
of outbreak. Predition of transmission direction can not be inferred only by
WGS because SNP still could occur between collection of the patient’s

sample and the time of transmission. Phylogenetic analysis of WGS should be



used combined with epidemiological information. WGS can be used to rule

out unrelated cases to increase the efficiency of transmission investigation.

Key Words: Mycobacterium tuberculosis, whole genome sequencing, single

nucleotide polymorphism
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e R I pE:
1. FAtkic g
A 2010 2016 # ¢ = & 1S6110 RFLP & MIRU(10)# spoligotyping

& AT SRS 2 M UF R R E (Cluster) shiEikd o EP-O B
cluster i& i+ WGS # % > # 3 1 (1) © =¥ R ¥ # cluster : MDR cluster
C00009 % #£ MDR cluster C00036 ; (2) % % # & % cluster : C00041
(MDR cluster) 5 (3) 3% & %13] #17+* b#F % : C00017 ~ CO0027 -
C00040 ~ C00113 ~ C00042 ~ C00046 - 9 i cluster 2z pFtfics % 5 !
C00009: 12 &~ C00036: 22 4 ~C00041: 25 & ~C00017: 11 &~ C00027 :
11 % ~ C00040 : 12 $& ~ C00113 : 23 & ~ C00042 : 27 tx ~ C00046 : 34
k> H ¢ CO0009 # CO0041 % :&— ¥ 7 f27 sc 2 g %k 3¢ =1 2007
2 2006 = 2009 # gtk & 2 tk2 10 $k > F]pt CO0009 2 CO0041 4~ %
£ 14 k%2 35 o P REFRE 189 tho ¥ B2 TR B
spoligotype family Z%ﬂi‘]iﬁ 2. 49 ¥R H - XK 77 Wl (unique) © &3+ 5
238 tk > — & &7 WGS 4 #7 o

% cluster 2. spoligotype # F]3]4c

Cluster no. Family Shared type no. ki
C00009 H3 316 14
C00036 Unknown 32 22

C00041 Beijing 1 35
C00017 Beijing 1 11
C00027 Beijing 1 11
C00040 Beijing 1 12
C00113 Beijing 1 23
C00042 EAI2-Manila 19 27
C00046 H 742 34
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2.

3.

unique 2 spoligotype z 13| % Ftcfiche™ -

Family Shared type no. LSS
Beijing 1 14
Beijing 250 2
Manu_ancestor 523 5
EAI2-Manila 19 5
H 742 3
H3 50 5
H3 316 1
T1 53 4
T2 52 4
Unknown 1487 3
Unknown 2587 1
undefined undefined 2
> AT IR

’(;5]1}%?'] #* @*ﬁ’ﬁz”ﬁi i&*ﬁ%ﬁi’a;ﬁrft f¢ » 11 80°C1 ] pF3 =i 12 CTAB
(N-cetyl-N,N,N,-trimethyl ammonium bromide) % Phenol/chloroform ;=
g 12 Gentra Puregene Yeast/bact. Kit (QIAGEN cat no. 158567) i& {7
DNA %7 B~- 12 lllmina HiSeq & MiSeq (300 PE) & 5 i {7 > 2L F]48 25 o

3k B4

1% p AR A ps 7 ATH % 2. web-based software TGS-TB (ver. 2)
(Total genotyping solution for M. tuberculosis)
(https://gph.niid.go.jp/tgs-th/) & 7 s & |+ 4p B A F1 % B (¢ %

A

mutation -~ insertion ~ deletion) % & %14 [¢ % spoligotype ~ 1S6110 &
~ 8L (% RFLP) ~ lineage] ‘¥4 47 - TGS-TB & {4 4p i A F1% £ &

1452 402 candidaite § % 1,505 & - v 2 EF o 7 Isoniazid -
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Rifampicin ~ Pyrazinamide ~ Streptomycin ~ Ethambutol ~ Ethionamide -
Fluoroquinolones -~ Amikacin -~ Capreomycin ~ Kanamycin -
Aminoglycosides -~ Para-aminosalicylic acid (PAS) -~ Linzolid -
Clofazimine ~ Bedaquiline - TGS-TB 2. SNP &~ 47 > 1 & f 2> £ B 5| F
AL P PriE 2 T8 A LR &3+ 21,805 B SNP 5 A #HE (T 4 47
¥oobon g g7 B (R e SNP & 1) 0 & g 21,805 3 SNP -
AL 7 oo gtk e RR-FAF A A 731 B A F ﬁ;i#&%x)ﬁ v 1B &3
Mycobacterial Interspersed Repetitive Unit ~ direct repeat ~ & insertion
element & i) &0 Inverted repeat % - 21,805 & SNP ¥ » E3 A F15 ¥ £
PE/PE_PGRS/PPE family v SNP &£3+% 1,871 i > ETF@E", w7 pﬂ%ﬂk
H37Rv (NC_000962.3) 4,008 i # F]1¢ 155 i# PE/PE_PGRS/PPE family
A F ¥ 142 % - TGS-TB 7= ik g5 = /*Je[14]b'%5rji % 1+ 61 i lineage
#% SNP (# 7 lineage BOV_AFRI) * 2 #%] k2 lineage - TGS-TB
Pos=tdh 5 72 SRARERA w27 BRI Applied
Maths Bionumerics (v7.6) z. Genome Analysis Tools & = SNP & 45 o 14
H37Rv 2 A& 7148 & 5] NC_000962.3 2 %% A& 7] - »2 median-joining
network & {7 SNP % it & 4741 * BEAST (Baysian Evolutionary Analysis
Sampling Trees) (v1.8.4) [15] 2 MEGAT7 i& {7 & i » 37 °
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N

i

1. 238 $x & & (clustered) £: & — 4| %| (unique) Ptk SNP 4 47
189 & clustered Ftk+ &%) 41 3,715 B SNP -+ ¥ % 78 it £

12 Btk 21,805 1 SNP » ¥ &% &} 1,108 (29.8%) # SNP » H & 2,607
(70.2%) 1 SNP B 5 #f *F 2. SNP -

H#-49 $k unique & F1A) FTk e 189 th R & Fth £ I A 47 > BT #5
11 8,800 f SNP > 1* $ " 78 $h % & £ Fjth2 21,805 f SNP > ¥ &%
111,578 (17.9%) & SNP»H & 7,222 (82.1%) & SNP B 5 %7 ¢ 2. SNP-

9 i cluster Fjtk2 lineage 4 15.% % 4™

Cluster no.  Lineage
C00009 4.5
C00036 44.1.1
C00041 2.2.2
C00017 2.2.1
C00027 2.2.1
C00040 2.2.2
C00113 2.2.1
C00042 1.2.1
C00046 4.5

49 & unique 2. lineage 4~ #5752 % 4o
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No. lineage No. lineage

mCDC002 2.2.1 mCDCO079 45
mCDCO055 2.2.1 mCDC080 2.2.1
mCDC056 2.2.1 mCDC081 45
mCDCO057 2.2.1 mCDC082 4.5
mCDCO058 4.4.2 mCDCO083 45
mCDC059 45 mCDC084 45
mCDC060 2.1 mCDCO085 4.5
mCDC061 2211 mCDC086 4.5
mCDC062 2.2.1 mCDC087 2.1
mCDC063 2.2.1 mCDC088 2.1
mCDC064 2.2.1 mCDC089 2.1
mCDC065 2.2.1 mCDC090 2.1
mCDC066  2.2.1 mCDC091 2.1
mCDCO067  2.2.2 mCDC092 45
mCDC068 2.2.1 mCDC093 4.9
mCDC069 2.2.1 mCDC094 45
mCDC070 221 mCDC095 4.4.2
mCDC071 221 mCDC09%  4.4.2
mCDC072 121 mCDC097 4.4.2
mCDC073 121 mCDC098 4.4.2
mCDC074 121 mCDC099 4.4.2
mCDCO075 1.2.1 mCDC101 2.1
mCDCO076 1.2.1 mCDC102 2.1
mCDCO077 4.5 mCDC100 2.1
mCDCO078 4.5

#-8,800 i SNP 41* BEAST i&{7i7 it & 47 » 4cBl— (A)#77+ » 1
Maximum Likelihood (bootstrap 1000) z_ 4 7. % Rl4c Bl - (B)#77F o %
% Aom 9 B cluster 2 FtRY ¥ H3 A4 ¥ @ AR lineage 2
unique F k£ cluster FR i F ﬁﬁﬁ{g%?ﬂ; - clade 2 T - jaH P R
lineage 4.5 z_ cluster CO0009 2 C00046 - ¥ £ CO00009 ¢ 7 ** C00046
clade ¥ - C00009 2. spoligotype = shared type (ST) no. 316 » C00046 2_
spoligotype R = ST no. 742> % + ¥ 4p Z spacer 40 2 3 (C00046) = &
(C00009) - :&— ¥ +* ¥+ 1S6110 #& » 2 > CO0009 £* C00046 £ 7 48 fe e
11 B3~ g > @ CO0009 % 7 1 B 3123045 crdd » g (Bl= ) > pt &8
C00046 ¥ 11 B Fthip o> 2257 it B2 A 478 % 7 - & &5 C00009
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¥ C00046 2 #4423 -

2. B Bk SNP 4 4

(1) # % % = MDR cluster CO0009

C00009 # # 3 14 z B % FHt» 2 ¢ 4 8 & (MCDCO27 -
mCDC141 - mCDC142 - mCDC028 - mCDC143 - mCDC145 -
mCDC146 ~ mCDC147) Z =ikt 4 R824 % ¥ F > mCDC145
2 43 % 2007 # MDR % % (S070100150) » 3% * & ¥ & &2
S070100149 = ¥ » & A L ARFREF DN HERE LB % - & F
PEHL 2 7B % FBRiE R ie 7 SNP A 450C00009 £ F 120 & SNP:
FIRASNP B £ B 2 13269 % (- ) BEAAFTHIETRE - F
B EEREFERMAFIRRE 4ok - 77 o “f mCDC029 ¢+ » H
13 B AR L E R £ 4k > mCDC029 2 rpoB #u# i~ gher H s
1347 F » ® & streptomycin 2 PAS <& jpld A F1 % 8 o

C00009 z. 120 # SNP ‘& median-joining network 4~ 47 % % 4c@ = -
8 tA®RHRZ ARSNPE ] £ 8 5 13 11 B> mCDC145 % 2015
£ FR o 2 H 202007 # Fik SNP £ 2 5 11 i SNP » #43%
ARAPHTFEERSNP S £ 25 1% SNP> &2 H % SNP &)
AR 5 3BSNP-mCDCl44 5 S AP E % B X BARHERZ &

oMt » B Tw

£ B 5 2% SNPomCDCO025 %k & A A fwiL® » BARHRZ
B ZB P 5 3% SNP-mCDC026 # % & i

HE2Z 5] 28 5 81 SNPem Fk mCDC029 2 i %k & At ® i3
Bk b AR 28 W ks L8 7 iE 69 B SNP -

IS6110 & » 87 A 452 11tk % &= (B1= )>C00009 Ejtk ¢ # 4f
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(2)

=% 2 IS6110 4% » B 11  » SO70100150 f.4F » 8- 888786 ~
2010679 § 3 f 1% Fpk iz 45 o % mCDC029 * » # 4 9 fF Fh
e p¥ 2 5 3123045 2 & » 2>mCDC141 B % 7 1753708 =& » &

¥ & & i+ 22 MDR cluster C00036

C00036 + ¢ 7 22 BEth > B ¢ B % 103 2 % RFABRE 2
Fa 15 %4aipl 5 mCDC218 > » »> 1999 # i 4F ®inf A % % T4
Bt 1 2013 & £ E:q*?f ARFERT AR RRERZF P/
CERFRROwHERS SR L] AR EHR F N RIE
EREEE -

C00036 + 11 i SNP » F#k SNP & Z 2 5 02 21 (£ =)-
C00036 z. 11 & SNP 5 median-joining network 4 47 % % 4@l = (A)’
C00036 ¢ z 223 = 24pl SNPergfe » #7915 ¢ 34tk
® % 10 ® A A (MCDC200 ~ mCDC203 ~ mCDC204 ~
mCDC206 + mCDC207 - mCDC208 - mCDC209 - mCDC212 -
mCDC218 - mCDC220) » ¥ - B ¢ 7z 4 ?’]%% (mCDC201 ~
mCDC202 ~ mCDC205 » mCDC211) R & &+ 4 2 & 2 iF SNP o H
8 B f;’]%%",f 7 mCDC217 £ 10 B Ftr¥¥ e £ 2 2 % SNP ¢ > #
ST HEHRYT TLE 1B SNP-

IS6110 4% » 8.7 A 452 18 th: % &g+ [Ml = (B)] » CO0036 Ftk &
S4pf =% 2 IS6110 # » B+ 13 & > mCDC202 - mCDC206 -
mCDC208 #.4% » % 888786 ~ 1889069 } 3 i peshizs » @
mCDC202 + mCDC208 4% » B 3125705 ~ 3549625 ¥ § 2 i 1%
fieni=4 o mCDC210 % — % & 1599645 i+ % 1 1S6110 4 » » &

17



3)

RFLP A 7] Al 2472 % - & o
% ¢ 4 & F MDR cluster C00041

C00041 % p = A F13] £ B¢ & < 7 MDR cluster» 3 & g {75+ 58
Kt #d xe 7 2007 #Azz R R F ke MDR #E % i - &
F7 2. C00041 ¢ 3 2006 & 2015 +# 2 35 i fFtk - CO0041 + § 70
 SNP» F#h SNP - £ 2 5 132 21 (Re) - BRAFrE

CFREEE R REAAM AT R Aod T 7 035 L RE
oo AR R iE26 % (743%) 0 & 5 TEHERL25 L2 S AR 4o

25 zEiEE Bk > 15 % (60%) L E A, He we 5 10 &5
FFR MDR #EREF 2% 35 B AFIRB 1L ¢ 7 4 8
f > % - f85 £ 73 katG ~ rpoB ~ embB ~ fabGl promotor % £ >

EN
CHAEH AR E S AL AR A s R E S AR L LK
4v pncA promotor % £ - mCDCO19 3 #*[F# ~ %% B %> FkE
katG ~ rpoB ~ embB (M306L) % £ > » mCDC112 B| 5 5 K Fh i 2%
RBE o ARG S - AR L L B4 pncAVIA 2 g B o

C00041 z_ 70 i SNP & median-joining network 4 7% % 4r Bl 7 (A)’
CO0041 ¢ 5 A BE 4 % 24pk SNP e » H v 2 B3 L & 3

FEMBE LBHEL FALMBE 1 BHLL S § AT
B k2Bl < LT B % mCDCO19 Ftk2 SNP & # i gk SNP

Bl ZBE20 B BRI BEAKESNP A L2503 11 B
e 4 MIRU(10) & %14 % % > mCDCO019 2. QUB26 repeat number =
12> B & FtRp 5 11 -

1S6110 48 » 2.7 A 472 31 $hit % &+ [BT (B)] > CO0041 EFjtk &
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(4)

SARF =% 2 1S6110 45~ 2L 9 % - H ¥ mCDCl10 % - @ &
3074324 =% 1 1S6110 45 » » 2 RFLP A F | A 45 5 % — & o § o~
% 3 mCDCO12 ~ mCDCO15 #-4% » 8 2010735 § 2 B 2 3 e e
# > ¥ 7 mCDC113 % 3494134 =% $ % - 1 1S6110 45 » > X 3
MCDC113 2 SNP 4p fr s7 mCDC115 B & ¢ 1S6110 3% » o

MDR cluster C00017

C00017 £ & % 11 &tk » CO0017 £ 4 90 % SNP » E#kF SNP
Bl AR 53122 (7)) BRAFEERE S AREEER
RREM AR R ok - oA e1l 2B 3 8 & (727%) &
B Bk 2% (182%) 5 BAEBE ~1 & (91%) 5350 Rk
Bk 11 ¢ BEABRLZALEFE T mCDCO21 » mCDC172 ~ m
CDC175 4 fr > mCDCO001 & mCDC024 4pfe > H 4 6 $RR| 5 & hik

C00017 z. 90 i# SNP 5 median-joining network 4 47 % % 4] = (A)’
C00017 SNP 2452 %~ R¥ A 2 a3 % . - ¥ 52 ¢ 7 mCDC172 ~
mCDC175 - mCDCO021 - mCDC174 » ¥ - ¥ % ¢ z mCDCO001 ~
mCDC024 - mCDC022 - mCDC020 - mCDC171 - mCDC023 -
mMCDC173 > % 4 4 FfxA 2 SNP b Z 2 5 32 7T > (8§ 71k
RIS 113 220 - B AFIRE 2178 % - Ko 47 2 61K
7 BwHER

1S6110 4% » gL~ 47 % kg7 [B= B)] 1L BEfR s ¢ s40 0 =¥
2 1S6110 4& » 2L+ 16 B > 27 RFLP A F3| A 478 % - & » i
mCDCO001 4% » B 3549200 F 3 i % H fik eh 45 o v* ¥+ MIRU(10)
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A& F A P I VNTR4120 repeat number = 14 (mCDCO021 %
B): 6K R 200 AHEE-RoFE2 4 LB EASBTAELT
FAROBET LBRF T EIFED o

(5) cluster C00027
C00027 £ = 7 11 B @k > % mCDC158 % 2 MDR Ftx ¢t » H 4
10 £ = MDR - C00017 + 3 78 i SNP» kA SNP -] £ £ % 7

220 (AN)  BEAFTHERE - AHREEEFZIRENPMA
FIgRdrd 4 Tmoll 2B%? 4 5% (455%) 2 oA "BE (2

e
IS
T
\-\-
’
w
8
FIIRS

LLATMAF)NB L (273%) A EBE (2 L5
Fl? ~1 2377802 ¢ (182%) 23 A% B % (29)-~1
£ (9.0%) 3 A ®BR (FFER) -9 & MDR B % Fth2 ¥ % 2
A6 > mCDC151 Bl 5 % 7 rpoB 1480T % £ > mCDC155 p] 5 % 7
rpsL 2L #1% 2 > mCDC156 B] % 7 rrs &£ 1% £ - mCDC158 p| 7
rpoB z ¥ &

C0027 z_ 78 # SNP & median-joining network 4 47 .32 % 4@ = (A)’
C00027 SNP 4~ 47 & & & 71 ",f mCDC156 z_ % -] SNP £ B 5 20 -
He10 B ARSNP & £ 8 571 15 1% -

1S6110 46 » 27 A 472 8 k% B+ [H= (B)]> C00027 Htk ¢ &
ok =% 2 1S6110 45 » g+ 19 % » # ¢ mCDC154 ~ mCDC157 ~
MCDC158 . 3378554 :hi-% % — % 156110 #% » » mCDC148 -
MCDC155 %45 » B 3549200 * 3764923 £ 3 3 i 11 H fachiz s -

(6) cluster C00040
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(7)

C00040 + & 7 12 i Fjtk > mCDC169-mCDC170 % #- MDR ftk
#4105 MDR - C00040 + 4 87 1 SNP > F#h @ SNP & £
22023 (L) BELAFTRETRE AREREERZ RE
M AFIHBE It L - 17 12 2 B%7 >3 9 % (75.0%) 5 &
FHRBE GLAABRD 255103205303 )1 % (8.3%)
2P RBE B2 2 (167%) LaERBEx (A~ o a
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- ~ C00009 k=¥ SNP £ B %

C00009 (120 SNP)  S07010014!507010015(mCDC025 mCDC026 mCDC027 mCDC028 mCDC029 mCDC141 mCDC142 mCDC143 mCDC144 mCDC145 mCDC146 mCDC147

070100149 3 6 8 5 4 72 8 7 9 5 14 5 7
5070100150 3 9 2 1 69 9 4 6 2 11 2 4
mCDC025 12 5 4 72 12 7 9 5 14 5 7
mCDC026 11 10 78 14 13 15 11 20 11 13
mCDC027 3 71 11 6 8 4 13 4 6
mCDC028 70 10 5 7 3 12 3 5
mCDC029 78 71 75 71 80 71 73
mCDC141 13 15 11 20 11 13
mCDC142 10 6 15 6 8
mCDC143 8 17 8 10
mCDC144 13 4 6
mCDC145 13 15
mCDC146 6
mCDC147

Min (pairwise) 3 1 3 8 2 1 69 8 4 6 2 2 4
Min 1

Max 80
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#- ~C00009 FthiF %A F L H8E « FHFEEE P2 EPHMATIHE

Fmh 4hiE Prta HEA HEF Strain INH RIP STR PAS
1t FM4L  2007-04-20 1978  S070100149  katG (c.944G>C, S315T)  rpoB (c.1349C>T, S450L)  rpsL (c.128A>G, K43R) folC (c.448A>T, S150C)
16Ef%  FM40  2007-02-04 1978  S070100150  katG (c.944G>C, S315T)  rpoB (c.1349C>T, S450L)  rpsL (c.128A>G, K43R) folC (c.448A>T, S150C)
1CiER% M 2010-05-31 1967 mCDCO25 katG (c.944G>C, $315T)  rpoB (c.1349C>T, S450L)  rpsL (c.128A>G, K43R) folC (c.448A>T, S150C)
EE%  FM40  2011-08-25 1960 mCDCO27 katG (c.944G>C, S315T)  rpoB (c.1349C>T, S450L)  rpsL (c.128A>G, K43R) folC (c.448A>T, S150C)
5% FM4F  2013-03-18 1980 mCDC028 katG (c.944G>C, S315T)  rpoB (c.1349C>T, S450L)  rpsL (c.128A>G, K43R) folC (c.448A>T, $150C)
EE%  FM4  2012-02-15 1989 mCDC141 katG (c.944G>C, S315T)  rpoB (c.1349C>T, S450L)  rpsL (c.128A>G, K43R) folC (c.448A>T, $150C)
5% FMA  2012-02-09 1985 mCDC142 katG (c.944G>C, S315T)  rpoB (c.1349C>T, S450L)  rpsL (c.128A>G, K43R) folC (c.448A>T, $150C)
1EE%  FM4  2014-10-08 1961 mCDC143 katG (c.944G>C, S315T)  rpoB (c.1349C>T, S450L)  rpsL (c.128A>G, K43R) folC (c.448A>T, S150C)
HEmH HKEE 2014-08-29 1967 mCDC144 katG (c.944G>C, S315T)  rpoB (c.1349C>T, $450L)  rpsL (c.128A>G, K43R) folC (c.448A>T, $150C)
1CEH%  FME  2015-01-20 1995 mCDC145 katG (c.944G>C, $315T)  rpoB (c.1349C>T, S450L)  rpsL (c.128A>G, K43R) folC (c.448A>T, $150C)
1EEf%  FM4  2015-07-26 1960 mCDC146 katG (c.944G>C, S315T)  rpoB (c.1349C>T, S450L)  rpsL (c.128A>G, K43R) folC (c.448A>T, S150C)
15E%  FME  2015-04-28 1981  mCDC147 katG (c.944G>C, S315T)  rpoB (c.1349C>T, S450L)  rpsL (c.128A>G, K43R) folC (c.448A>T, $150C)
&4k +#E 2010-12-15 1977 mCDC026 katG (c.944G>C, S315T)  rpoB (c.1349C>T, S450L)  rpsL (c.128A>G, K43R) folC (c.448A>T, S150C)
BHE%  AE#  2014-02-13 1929  mCDC029 katG (c.944G>C, $315T)  rpoB (c.508G>T, V170F)
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% = ~ C00036 k¥ SNP £ B %

00036 (11 SNP)
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% w ~ CO0041 Ftkfe ¥ SNP £ B %

‘00041 (70 SNP)__ 5060221021 5060221021 507020088 S07020633: 508020000- S08020000. 508020003 508020350 509020001 509020009 mCDCO12_mCDCO13_mCDCOL4_mCDCOL5_mCDCO16_mCDCO7_mCDCO18_mCDCO19_mCDCI03_mCDC104_mCDCI05_mCDC106_mCDC107_mCDCI08_mCDC109_mCDCI10_mCDCI11_mCDCI12_mCDCL13_mCDCI14_mCDCI15_mCDC116_mCDCI17_mCDC118 _mCDCI19
5060221020 2 2 0 0 2 0 [ 5 2 6 1 2 6 21 6 6 5 5 2 0 6 2 4 1 [ 6 [ 2 1 2 2
5060221028 2 2 0 0 2 4 0 5 2 6 1 4 6 2n 6 6 5 5 2 0 6 2 4 4 0 6 0 2 1 4 4
5070200884 3 3 5 5 7 5 5 6 3 7 16 H 7 2 7 7 6 6 7 B 7 7 5 9 5 7 5 7 6 9 9
5070206338 4 0 2 2 4 2 2 3 o 4 13 2 4 23 4 4 3 3 4 2 4 4 2 6 2 4 2 4 3 6 6
5080200004 4 2 2 4 2 2 3 0 4 13 2 4 2 4 4 3 3 4 2 4 4 2 6 2 4 2 4 3 6 6
5080200005 2 2 4 2 2 3 0 4 13 2 4 2 4 4 3 3 4 2 4 4 2 6 2 4 2 4 3 6 6
5080200039 4 2 0 0 5 2 6 1 4 6 2 6 6 5 5 2 4 6 2 4 4 0 6 o 2 1 4 4
5080203502 2 4 0 5 2 6 1 4 6 2 6 6 5 5 2 0 6 2 4 4 0 6 0 2 1 4 4
5090200017 2 2 7 4 8 13 6 8 2 8 8 7 7 4 2 8 4 6 6 2 8 2 4 3 6 6
5090200095 4 5 2 6 1 4 6 2 6 6 5 5 2 0 6 2 4 4 0 6 o 2 1 4 4
mCDCo12 5 2 6 1 4 6 2 6 6 5 5 2 0 6 2 4 4 0 6 0 2 1 4 4
mCDCo13 3 5 16 3 5 26 s s 6 6 7 5 5 7 5 9 5 7 5 7 6 9 9
mCDCo14 4 13 2 4 23 4 4 3 3 4 2 4 4 2 6 2 4 2 4 3 6 6
mCDCo15 17 2 0 27 0 0 7 7 8 6 4 8 6 10 6 8 6 8 7 10 10
mCDCO16 15 17 28 17 17 16 16 13 1 17 13 15 13 1 17 1 13 12 15 15
mCpCo17 2 25 2 2 5 5 6 4 2 6 4 8 4 6 4 6 5 8 8
mCDCo18 27 0 0 7 7 8 6 0 8 6 10 6 8 6 8 7 10 10
mCpCo19 27 27 2 2 23 21 27 23 25 2 2 27 2 2 2 2 2
mCDC103 4 7 7 8 6 0 8 6 10 6 8 6 8 7 10 10
mCDC104 7 7 8 6 0 8 6 10 6 8 6 8 7 10 10
mCpC105 4 7 5 7 7 5 9 5 7 5 7 6 9 9
mCDC106 7 5 7 7 5 9 5 7 5 7 6 9 9
mCDC107 2 8 4 6 6 2 8 2 4 3 6 6
mCDC108 6 2 4 4 0 6 o 2 1 4 4
mCDC109 8 6 10 6 8 6 8 7 10 10
mCDC110 6 6 2 8 2 4 3 6 6
mCpC111 8 4 6 4 6 5 8 8
mcpC112 4 10 4 6 5 8 8
mCDC113 6 0 2 1 4 4
mcpC114 6 8 7 10 10
meDC115 2 1 4 4
mCDC116 3 6 6
mcpC117 5 5
mcpC118 8
meDC119

Min (pairwise) [} 0 0 0 0 2 0 0 3 0 0 1 2 s 0 [} [} 0 2 0 0 2 2 4 0 4 0 2 1 4 4
Min 0

Max 28
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fabG1_promote rpoB (c.1349C>T, S450L)
KatG (c.944G>C, S315T)
fabG1_promote rpoB (c.1349C>T, S450L)
KatG (c.944G>C, S315T)
fabG1_promote rpoB (c.1349C>T, S450L)
katG (c.944G>C, S315T)
fabG1_promote rpoB (c.1349C>T, S450L)
KatG (c.944G>C, S315T)
fabG1_promote rpoB (c.1349C>T, S450L)
katG (c.944G>C, S315T)
fabG1_promote rpoB (c.1349C>T, S450L)
katG (c.944G>C, S315T)
fabG1_promote rpoB (c.1349C>T, S450L)
katG (c.944G>C, S315T)
fabG1_promote rpoB (c.1349C>T, S450L)
katG (c.944G>C, S315T)
fabG1_promote rpoB (c.1349C>T, S450L)
katG (c.944G>C, S315T)
fabG1_promote rpoB (c.1349C>T, S450L)
katG (c.944G>C, S315T)
fabG1_promote rpoB (c.1349C>T, S450L)
katG (c.944G>C, S315T)
fabG1_promote rpoB (c.1349C>T, S450L)
katG (c.944G>C, $315T)
fabG1_promote rpoB (c.1349C>T, S450L)
KatG (c.944G>C, S315T)
fabG1_promote rpoB (c.1349C>T, S450L)
katG (c.944G>C, $315T)
fabG1_promote rpoB (c.1349C>T, S450L)
KatG (c.944G>C, S315T)
fabG1_promote rpoB (c.1349C>T, S450L)
katG (c.944G>C, S315T)
fabG1_promote rpoB (c.1349C>T, S450L)
KatG (c.944G>C, S315T)
fabG1_promote rpoB (c.1349C>T, S450L)
katG (c.944G>C, S315T)
fabG1_promote rpoB (c.1349C>T, S450L)
KatG (c.944G>C, S315T)
fabG1_promote rpoB (c.1349C>T, S450L)
katG (c.944G>C, S315T)
fabG1_promote rpoB (c.1349C>T, S450L)
katG (c.944G>C, S315T)
fabG1_promote rpoB (c.1349C>T, S450L)
katG (c.944G>C, S315T)
fabG1_promote rpoB (c.1349C>T, S450L)
KatG (c.944G>C, S315T)
fabG1_promote rpoB (c.1349C>T, S450L)
katG (c.944G>C, S315T)
fabG1_promote rpoB (c.1349C>T, S450L)
katG (c.944G>C, S315T)
fabG1_promote rpoB (c.1349C>T, S450L)
katG (c.944G>C, S315T)
fabG1_promote rpoB (c.1349C>T, S450L)
katG (c.944G>C, S315T)
fabG1_promote rpoB (c.1349C>T, S450L)
katG (c.944G>C, S315T)
fabG1_promote rpoB (c.1349C>T, S450L)
katG (c.944G>C, $315T)

pncA_promoter (A-11G)
pncA_promoter (A-11G)

pNcA (c.416T>C, V139A)

rrs (c.906A>G)
rrs (c.906A>G)
rrs (c.906A>G)
rrs (c.906A>G)
rrs (c.906A>G)
rrs (c.906A>G)
rrs (c.906A>G)
rrs (c.906A>G)
rrs (c.906A>G)
rrs (c.906A>G)
rrs (c.906A>G)
rrs (c.906A>G)
rrs (c.906A>G)
rrs (c.906A>G)
rrs (c.906A>G)

rrs (c.906A>G)

embB (c.916A>C, M306L)
embB (c.3070G>A, D1024N fabG1_promoter (C-15T)

embB (c.3070G>A, D1024N fabG1_promoter (C-15T)
embB (c.3070G>A, D1024N fabG1_promoter (C-15T)
embB (c.3070G>A, D1024N fabG1_promoter (C-15T)
embB (c.3070G>A, D1024N fabG1_promoter (C-15T)
embB (c.3070G>A, D1024N fabG1_promoter (C-15T)
embB (c.3070G>A, D1024N fabG1_promoter (C-15T)
embB (c.3070G>A, D1024N fabG1_promoter (C-15T)
embB (c.3070G>A, D1024N fabG1_promoter (C-15T)
embB (c.3070G>A, D1024N fabG1_promoter (C-15T)
embB (c.3070G>A, D1024N fabG1_promoter (C-15T)
embB (c.3070G>A, D1024N fabG1_promoter (C-15T)
embB (c.3070G>A, D1024N fabG1_promoter (C-15T)
embB (c.3070G>A, D1024N fabG1_promoter (C-15T)
embB (c.3070G>A, D1024N fabG1_promoter (C-15T)
embB (c.3070G>A, D1024N fabG1_promoter (C-15T)
embB (c.3070G>A, D1024N fabG1_promoter (C-15T)
embB (c.3070G>A, D1024N fabG1_promoter (C-15T)
embB (c.3070G>A, D1024N fabG1_promoter (C-15T)
embB (c.3070G>A, D1024N fabG1_promoter (C-15T)
embB (c.3070G>A, D1024N fabG1_promoter (C-15T)
embB (c.3070G>A, D1024N fabG1_promoter (C-15T)
embB (c.3070G>A, D1024N fabG1_promoter (C-15T)
embB (c.3070G>A, D1024N fabG1_promoter (C-15T)
embB (c.3070G>A, D1024N fabG1_promoter (C-15T)
embB (c.3070G>A, D1024N fabG1_promoter (C-15T)
embB (c.3070G>A, D1024N fabG1_promoter (C-15T)
embB (c.3070G>A, D1024N fabG1_promoter (C-15T)
embB (c.3070G>A, D1024N fabG1_promoter (C-15T)
embB (c.3070G>A, D1024N fabG1_promoter (C-15T)
embB (c.3070G>A, D1024N fabG1_promoter (C-15T)
embB (c.3070G>A, D1024N fabG1_promoter (C-15T)
embB (c.3070G>A, D1024N fabG1_promoter (C-15T)

embB (c.3070G>A, D1024N fabG1_promoter (C-15T)

gyrA (c.281A>G, D94G)
gyrA (c.281A>G, D94G)
gyrA (c.281A>G, D94G)
gyrA (c.281A>G, D94G)
gyrA (c.281A>G, DI4G)
gyrA (c.281A>G, D94G)
gyrA (c.281A>G, D94G)
gyrA (c.269C>T, A90V)
gyrA (c.281A>G, D94G)
gyrA (c.281A>G, D94G)
gyrA (c.281A>G, D94G)
gyrA (c.281A>G, D94G)
gyrA (c.281A>G, D94G)
gyrA (c.281A>G, D94G)
gyrA (c.281A>G, D94G)
gyrA (c.281A>G, D94G)
gyrA (c.281A>G, D94G)
gyrA (c.281A>G, DI4G)
gyrA (c.281A>G, D94G)
gyrA (c.281A>G, D94G)
gyrA (c.281A>G, D94G)
gyrA (c.281A>G, D94G)
gyrA (c.281A>G, D94G)
gyrA (c.281A>G, D94G)
gyrA (c.281A>G, D94G)
gyrA (c.281A>G, D94G)
gyrA (c.281A>G, D94G)
gyrA (c.281A>G, D94G)

gyrA (c.281A>G, D94G)
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C00017 (90 SNP)

mCDCO001 mCDC020 mCDC021 mCDC022 mCDC023 mCDC024 mCDC171 mCDC172 mCDC173 mCDC174 mCDC175

mCDCO01 29 12 17 21 12 26 12 13 15 13
mCDC020 35 32 31 35 27 35 22 38 36
mCDC021 23 27 18 32 6 19 3 7
mCDC022 25 23 29 23 16 26 24
mCDC023 27 26 27 11 30 28
mCDC024 32 18 19 21 19
mCDC171 32 17 35 33
mCDC172 19 9 7
mCDC173 22 20
mCDC174 10
mCDC175

Min (pairwise) bl ) 3 16 11 12 17 6 11 3 7

Min 3
Max 38

55



=+ -

%= ~CO00L7 FithB 2 A F X B H 3 ~ i E 2 02 LB A TR P

R&mh g HiGHE A4S UNTR4120  Strain INH RIP EMB PZA FQ STR AMK CPM KM
R WA 2010-09-07 1966 5 mCDC021 fabG1_promoter (C-15T)  rpoB (c.1349C>T, S450L)  embB (c.916A>G, M306V) pncA (c.40T>C, C14R) gyrA (c.281A>G, D94G)

RE%  WEM 2012-05-11 1966 14 mCDC172 :‘Zggil_lpg:)-lloter(c-lsﬂ rpoB (c.1349C>T, $450L)  embB (c.916A>G, M306V) pncA (c.40T>C, C14R) gyrA (c.281A>G, D94G)

Zich% 1EE40  2015-08-18 1979 14 mCDC175 If:};gil_lsz&oter(c-lsﬂ rpoB (c.1349C>T, $450L)  embB (c.916A>G, M306V) pncA (c.40T>C, C14R) gyrA (c.281A>G, D94G)

BSim  EWE 2014-11-05 1964 14 mCDC174 %ggéiilsrig\oter(c-lsT) rpoB (c.1349C>T, S450L)  embB (c.916A>G, M306V) pncA (c.40T>C, C14R) gyrA (c.281A>G, D94G)  rpsL (c.128A>G, K43R)

SiEm  ELWE 2012-01-12 1938 20 mCDC171 leEéf_?iRoter(CJ&;T) rpoB (c.1349C>T, S450L)

Si#m =RKEE 2013-02-21 1952 20 mCDC173 fabG1_promoter (C-15T)  rpoB (c.1349C>T, S450L)  embB (c.1217G>A, G406D)

Si#m  MEWE  2013-01-07 1956 20 mCDC023 fabG1_promoter (C-15T)  rpoB (c.1349C>T, $450L)  embB (c.1217G>A, G406D)

katG (c.317C>T, A106V)

Sigh  /JVEE  2010-04-14 1937 20 mCDC020  katG (c.944G>C, S315T)  rpoB (c.1349C>T, S450L)  embB (c.916A>G, M306V) pncA (c.359T>G, L120R)

BT AIEE  2011-11-15 1940 20 mCDC022 fabG1_promoter (C-15T)  rpoB (c.1349C>T, S450L)  embB (c.916A>G, M306V) pncA (c.40T>C, C14R) rrs (c.1401A>G) rrs (c.1401A>G) rrs (c.1401A>G)
SiEm VBB 2013-08-07 1940 20 mCDCO01 fabG1_promoter (C-15T)  rpoB (c.1349C>T, S450L)  embB (c.916A>G, M306V) pncA (c.40T>C, C14R) gyrA (c.281A>G, D94G)

Sl AIEE  2013-12-10 1967 20 mCDC024 lfgltq)gil_lpglig]oter(c-lsﬂ rpoB (c.1349C>T, $450L)  embB (c.916A>G, M306V) pncA (c.40T>C, C14R) gyrA (c.281A>G, D94G)

inhA (1194T)
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C00027 (78 SNP) mCDC148 mCDC149 mCDC150 mCDC151 mCDC152 mCDC153 mCDC154 mCDC155 mCDC156 mCDC157 mCDC158

mCDC148 13 10 15 14 15 10 20 22 11 14
mCDC149 11 10 9 16 11 15 23 12 15
mCDC150 13 12 13 8 18 20 9 12
mCDC151 7 18 13 17 25 14 17
mCDC152 17 12 16 24 13 16
mCDC153 13 23 25 14 17
mCDC154 18 20 9 12
mCDC155 30 19 22
mCDC156 21 24
mCDC157 11
mCDC158

Min (pairwise) 10 9 8 7 7 13 8 15 20 9 11
Min 7

Max 30
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B #BEE 5l A HHE]  Strain INH RIP STR ETH AMK CPM KM
Vi K& MDR  2012-02-23 mCDC148 fabG1_promoter (C-15T) rpoB (c.1349C>T, S450L) ethR (c.283G>A, A95T)
fabG1_promoter (C-15T)
&dbm XULE MDR  2012-02-23 mCDC149 fabG1_promoter (C-15T)  rpoB (c.1349C>T, S450L) ethR (c.283G>A, A95T)
fabG1_promoter (C-15T)
1EER% EMER MDR  2012-11-12 mCDC150 fabG1_promoter (C-15T) rpoB (c.1349C>T, S450L) ethR (c.283G>A, A95T)
fabG1_promoter (C-15T)
=gl A E MDR  2012-11-29 mCDC151 fabG1_promoter (C-15T)  rpoB (c.1349C>T, S450L) ethR (c.283G>A, A95T)
rpoB (c.1439T>C, 1480T) fabG1_promoter (C-15T)
Fibmm iEE MDR  2013-03-18 mCDC152 fabG1_promoter (C-15T)  rpoB (c.1349C>T, S450L) ethR (c.283G>A, A95T)
fabG1_promoter (C-15T)
I=y:458) RIERE MDR  2013-11-19 mCDC153 fabG1_promoter (C-15T)  rpoB (c.1349C>T, S450L) ethR (c.283G>A, A95T)
fabG1_promoter (C-15T)
MR KA MDR  2014-05-14 mCDC154 fabG1_promoter (C-15T)  rpoB (c.1349C>T, S450L) ethR (c.283G>A, A95T)
fabG1_promoter (C-15T)
HEm ELIE MDR  2014-12-04 mCDC157 fabG1_promoter (C-15T)  rpoB (c.1294C>A, Q432K) ethR (c.283G>A, A95T)
fabG1_promoter (C-15T)
b hHE MDR  2014-06-28 mCDC155 fabG1_promoter (C-15T)  rpoB (c.1349C>T, S450L)  rpsL (c.128A>G, K43R) ethR (c.283G>A, A95T)
fabG1_promoter (C-15T)
it TiE MDR  2014-08-23 mCDC156 fabG1_promoter (C-15T)  rpoB (c.1349C>T, S450L)  rrs (c.514A>C) ethR (c.283G>A, A95T) rrs (c.514A>C) rrs (c.1401A>G)  rrs (c.1401A>G)
fabG1_promoter (C-15T)  rrs (c.1401A>G)
HEm WMEE B 2014-12-29 mCDC158 fabG1_promoter (C-15T) ethR (c.283G>A, A95T)

fabG1_promoter (C-15T)
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C00040 (87 SNP)  mCDC159 mCDC160 mCDC161 mCDC162 mCDC163 mCDC164 mCDC165 mCDC166 mCDC167 mCDC168 mCDC169 mCDC170
mCDC159 5 4 5 9 8 8 6 6 34 37 27
mCDC160 3 4 8 7 7 5 5 33 36 26
mCDC161 3 7 6 6 4 4 32 35 25
mCDC162 6 5 5 1 1 33 36 26
mCDC163 7 7 7 7 37 40 30
mCDC164 6 6 6 36 39 29
mCDC165 6 6 36 39 29
mCDC166 0 34 37 27
mCDC167 34 37 27
mCDC168 43 33
mCDC169 36
mCDC170

Min (pairwise) 4 3 3 1 6 5 5 0 0 32 s 25
Min 0

Max 43
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izl L] L A= Strain INH RIP PZA STR EMB

HfEm {ZEE& MDR 2012-04-12 mCDC160 KatG (c.944G>C, S315T)  rpoB (c.1349C>T, S450L)  pncA (c.287A>G, K96R) rpsL (c.128A>G, K43R)

#idbi EME  MDR  2012-04-14 mCDC159  katG (c.944G>C, S315T)  rpoB (c.1349C>T, S450L)  pncA (c.287A>G, K96R) rpsL (c.128A>G, K43R)

HfEm +t¥#¥EE  MDR 2012-05-03 mCDC161 katG (c.944G>C, S315T)  rpoB (c.1349C>T, S450L)  pncA (c.287A>G, K96R) rpsL (c.128A>G, K43R)

HfEm {EZ&E  MDR 2013-03-15 mCDC162  katG (c.944G>C, S315T)  rpoB (c.1349C>T, S450L)  pncA (c.287A>G, K96R) rpsL (c.128A>G, K43R)

SasE B & MDR 2013-07-17 mCDC163 katG (c.944G>C, S315T)  rpoB (c.1349C>T, S450L)  pncA (c.287A>G, K96R) rpsL (c.128A>G, K43R)

HfEm {EE  MDR 2013-08-14 mCDC164 katG (c.944G>C, S315T)  rpoB (c.1349C>T, S450L)  pncA (c.287A>G, K96R) rpsL (c.128A>G, K43R) embB (c.916A>G, M306V)
HfEm {CZEE MDR 2015-05-08 mCDC165 katG (c.944G>C, S315T)  rpoB (c.1349C>T, S450L)  pncA (c.287A>G, K96R) rpsL (c.128A>G, K43R)

&dtf @IWUE  MDR 2015-11-18 mCDC166 katG (c.944G>C, S315T)  rpoB (c.1349C>T, S450L)  pncA (c.287A>G, K96R) rpsL (c.128A>G, K43R)

adbm  dEi& &  MDR  2015-11-23 mCDC167 katG (c.944G>C, S315T)  rpoB (c.1349C>T, $450L)  pncA (c.287A>G, K96R) rpsL (c.128A>G, K43R)

AF™M ® B MDR 2015-11-04 mCDC168 katG (c.944G>C, S315T) rpsL (c.128A>G, K43R) embB (c.1216G>A, G406S)
Wit/ WEE  E3 2013-11-19  mCDC169  katG (c.944G>C, S315T) rpsL (c.128A>G, K43R)

B{cf  ®{bh BfEX 2013-06-15  mCDC170
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C00113 (279 SNP)

mCDC010 mCDCO11 mCDC120 mCDC121 mCDC122 mCDC123 mCDC124 mCDC125 mCDC126 mCDC127 mCDC128 mCDC129 mCDC130 mCDC131 mCDC132 mCDC133 mCDC134 mCDC135 mCDC136 mCDC137 mCDC138 mCDC139 mCDC140

mCDCO10 3 50 45 43 63 57 52 52 51 51 53 54 54 55 45 39 46 44 35 74 43 51
mCDCo11 53 48 46 66 60 55 55 54 54 56 57 57 58 48 42 49 47 38 77 6 54
mCDC120 43 33 49 43 2 2 1 1 39 4 4 5 43 37 44 34 33 66 a4 4
mCDC121 38 54 48 45 45 44 44 44 47 47 48 38 32 39 37 28 67 30 44
mCDC122 34 28 35 35 34 34 24 37 37 38 36 30 37 27 26 59 34 34
mcDC123 6 51 51 50 50 19 53 53 54 54 48 55 45 44 77 52 52
mCDC124 45 45 44 44 13 47 47 48 48 42 49 39 38 71 46 46
mCDC125 4 3 3 41 6 6 7 45 39 46 36 35 68 43 43
mCDC126 3 3 41 6 6 7 45 39 46 36 35 68 43 43
mcDC127 2 40 5 5 6 44 38 45 35 34 67 42 42
mCDC128 40 5 5 6 44 38 45 35 34 67 42 42
mCDC129 43 43 44 44 38 45 35 34 67 42 42
mCDC130 8 9 47 41 48 38 37 70 45 45
mCDC131 9 47 41 48 38 37 70 45 45
mCDC132 48 42 49 39 38 71 46 46
mCDC133 30 37 35 26 65 34 42
mCDC134 31 29 20 59 28 36
mCDC135 36 27 66 35 43
mCDC136 25 58 33 33
mCDC137 55 24 32
mCDC138 63 65
mCDC139 40
mCDC140

Min (pairwise) 3 3 1 28 24 6 6 2 2 1 1 13 4 4 5 26 20 27 25 20 IGS 24 32
Min 1

Max 77
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i s FRl g HER Strain INH RIP PZA STR EMB ETH FQ AMK CPM KM
BifMm —KE& XDR 2012-09-17 mCDCO10 katG (c.220 rpoB (c.1304A>TpncA (c.398T>C, 1133T)  rpsL (c.128A>G, K43R) embB (c.916A>G, M306V) gyrA (c.280G>T, D94Y) rrs (c.1401A>G)  rrs (c.1401A>G)  rrs (c.1401A>G)
amm Z285E XDR  2013-07-15 mCDCO11 katG (c.220 rpoB (c.1304A>TpncA (c.398T>C, 1133T) rpsL (c.128A>G, K43R) embB (c.916A>G, M306V) gyrA (c.280G>T, D94Y)  rrs (c.1401A>G) rrs (c.1401A>G)  rrs (c.1401A>G)
#rdbm ENE  MDR  2012-03-02 mCDC121 katG (c.944 rpoB (c.1349C>T, S450L) rpsL (c.263A>G, K88R) embB (c.916A>G, M306V)
sribm #FEE MDR  2012-04-30 mCDC122 fabG1_pror rpoB (c.1333C>T, H445Y) rrs (c.514A>C) fabG1_promoter (C-15T) rrs (c.514A>C) rrs (c.1401A>G)  rrs (c.1401A>G)
rrs (c.1401A>G)
agm AKEE 2012-03-20 mCDC120 fabG1_pror rpoB (c.1349C>T, S450L) rpsL (c.128A>G, K43R) embB (c.1490A>G, Q497R)  fabG1_promoter (C-15T)
EMEE BB 2013-03-07 mCDC125 fabG1_pror rpoB (c.1349C>T, $450L) rpsL (c.128A>G, K43R) embB (c.1490A>G, Q497R)  fabG1_promoter (C-15T)
aitm  ERE 2013-04-12 mCDC126 fabG1_pror rpoB (c.1349C>T, S450L) rpsL (c.128A>G, K43R) embB (c.1490A>G, Q497R)  fabG1_promoter (C-15T)
Bk KWL 2013-12-01 mCDC127 fabG1_pror rpoB (c.1349C>T, S450L) rpsL (c.128A>G, K43R) embB (c.1490A>G, Q497R)  fabG1_promoter (C-15T)
@M% RE 2013-12-14 mCDC128 fabG1_pror rpoB (c.1349C>T, S450L) rpsL (c.128A>G, K43R) embB (c.1490A>G, Q497R)  fabG1_promoter (C-15T)
R4 2014-11-18 mCDC131 fabG1_pror rpoB (c.1349C>T, S450L) rpsL (c.128A>G, K43R) embB (c.1490A>G, Q497R)  fabG1_promoter (C-15T)
R 2015-08-27 mCDC130 fabG1_pror rpoB (c.1349C>T, S450L) rpsL (c.128A>G, K43R) embB (c.1490A>G, Q497R)  fabG1_promoter (C-15T)
=R 2016-01-14 mCDC132 fabG1_pror rpoB (c.1349C>T, S450L) rpsL (c.128A>G, K43R) embB (c.1490A>G, Q497R)  fabG1_promoter (C-15T)
#ibm  HEE 2012-11-14 mCDC123 fabG1_pror rpoB (c.1349C>T, S450L) rrs (c.514A>C) embB (c.918G>A, M306l) fabG1_promoter (C-15T) rrs (c.514A>C)
wibm HEE 2012-12-12 mCDC124 fabG1_pror rpoB (c.1349C>T, S450L) rrs (c.514A>C) embB (c.918G>A, M306l)  fabG1_promoter (C-15T) rrs (c.514A>C)
#dbm KAME 2014-07-30 mCDC129 fabG1_pror rpoB (c.1349C>T, S450L) rrs (c.514A>C) embB (c.918G>C, M306l)  fabG1_promoter (C-15T) s (c.514A>C)
withm  WEE 2013-06-10 mCDC133
SiEHm A& 2014-02-26 mCDC134
BT EE 2014-04-17 mCDC135
FRM R=RM 2014-07-09 mCDC136
amm B B 2014-11-14 mCDC137
HER =WE 2015-07-27 mCDC138
avhm BEE 2015-09-12 mCDC139
RER W4 EH 2015-11-12 mCDC140
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mCDC030 mCDCO31 mCDC032 mCDCO33 mCDC176 mCDC177 mCDC178 mCDC179 mCDC180 mCDC181 mCDC182 mCDC183 mCDC184 mCDC185 mCDC186 mCDC187 mCDC188 mCDC189 mCDC190 mCDC191 mCDC192 mCDC193 mCDC194 mCDC195 mCDC196 mCDC197 mCDC198

C00042 (712 SNP)

mCDCO30 6 10 5 50 B 3 B 70 78 81 28 64 80 58 69 76 50 63 51 65 61 70 56 58 60 95
mCDCO31 14 9 54 9 12 12 74 82 85 52 68 84 62 73 80 54 67 55 69 65 74 60 62 64 99
mCDCo32 13 58 13 16 16 78 86 89 56 72 88 66 77 84 58 71 59 73 69 78 64 66 68 103
mCDCo33 53 8 11 1 73 81 84 51 67 83 61 72 79 53 66 54 68 64 73 59 61 63 98
mCDC176 53 56 56 116 124 127 54 110 126 104 75 122 78 69 79 111 67 116 102 64 66 141
mcDC177 3 3 73 81 84 51 67 83 61 72 79 53 66 54 68 64 73 59 61 63 98
mCcDC178 6 76 84 87 54 70 86 64 75 82 56 69 57 71 67 76 62 64 66 101
mCcDC179 76 84 87 54 70 86 64 75 82 56 69 57 71 67 76 62 64 66 101
mCDC180 64 123 114 126 122 120 135 118 116 129 117 111 127 112 118 124 126 61
mCDC181 131 122 134 130 128 143 126 124 137 125 119 135 120 126 132 134 89
mCcDC182 125 137 9 131 146 71 127 140 128 122 138 61 129 135 137 148
mcDC183 108 124 102 53 120 76 19 77 109 45 114 100 62 44 139
mCDC184 136 34 129 132 110 123 111 121 121 126 32 118 120 151
mCDC185 130 145 70 126 139 127 121 137 60 128 134 136 147
mCDC186 123 126 104 117 105 115 115 120 26 112 114 145
mCcDC187 141 97 68 98 130 42 135 121 83 65 160
mCDC188 122 135 123 117 133 60 124 130 132 143
mCDC189 91 37 111 89 116 102 86 88 141
mCDC190 92 124 60 129 115 77 59 154
mCDC191 112 90 117 103 87 89 142
mCDC192 122 111 113 119 121 136
mCDC193 127 113 75 57 152
mCDC194 118 124 126 137
mCcDC195 110 112 143
mCDC196 74 149
mCDC197 151
mcDC198

Min (pairwise) 5 6 10 5 50 3 3 3 61 64 9 10 NG 9 26 4 60 37 19 37 65 42 60 26 58 44 61
Min

Max 160
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B AEE JERI PR HHEH  Strain INH RIP STR EMB ETH FQ

Sim =K&E MDR 2012-05-23 mCDC176 inhA (S94A) rpoB (c.1333C>T, H445Y) embB (c.918G>A, M3061) inhA (c.280T>G, S94A)

REHZ  HE4M MDR 2010-11-03 mCDC031 fabG1_promoter (C-15T)  rpoB (c.1349C>T, S450L) embA_promoter (C-12T)  fabG1_promoter (C-15T)  gyrA (c.281A>C, D94A)
inhA (1194T) inhA (c.581T>C, 1194T)

REZ =4 MDR  2011-09-29 mCDC032 fabG1_promoter (C-15T)  rpoB (c.1349C>T, S450L)  gid Frameshift(-1 nt) found. fabG1_promoter (C-15T)
inhA (1194T) inhA (c.581T>C, 1194T)

=M =FK& MDR 2010-05-20 mCDC030 fabG1_promoter (C-15T)  rpoB (c.1349C>T, S450L)  gid Frameshift(-1 nt) found.embA_promoter (C-12T)  fabG1_promoter (C-15T)  gyrA (c.281A>C, D94A)
inhA (1194T) embB (c.1216G>A, G406S) inhA (c.581T>C, I194T)

A8 FU4 MDR 2012-11-09 mCDCO033 fabG1_promoter (C-15T)  rpoB (c.1349C>T, S450L)  gid Frameshift(-1 nt) found.embA_promoter (C-12T)  fabG1_promoter (C-15T)
inhA (1194T) embB (c.1216G>A, G406S) inhA (c.581T>C, 1194T)

A8FEm  ZEE&E MDR 2012-12-21 mCDC177 fabG1l_promoter (C-15T)  rpoB (c.1349C>T, S450L)  gid Frameshift(-1 nt) found.embA_promoter (C-12T)  fabG1_promoter (C-15T)
inhA (1194T) embB (c.1216G>A, G406S) inhA (c.581T>C, I194T)

A8FEm  ZEE&E MDR 2013-03-02 mCDC178 fabGl_promoter (C-15T)  rpoB (c.1349C>T, S450L)  gid Frameshift(-1 nt) found.embA_promoter (C-12T)  fabG1_promoter (C-15T)
inhA (1194T) embB (c.1216G>A, G406S) inhA (c.581T>C, I194T)

afm FEEE MDR 2014-09-10 mCDC179 fabGl_promoter (C-15T)  rpoB (c.1349C>T, S450L)  gid Frameshift(-1 nt) found. embA_promoter (C-12T)  fabG1_promoter (C-15T)
inhA (1194T) embB (c.1216G>A, G406S) inhA (c.581T>C, I194T)

EAE% RES FFE  2013-05-17 mCDC192 fabG1_promoter (C-15T) fabG1_promoter (C-15T)

S ZTHE ®MH  2015-07-01 mCDC190 fabG1_promoter (C-15T) embB (c.3070G>A, D1024N fabG1_promoter (C-15T)

R®% REM F#FE  2015-04-16 mCDC195 gid Frameshift(-1 nt) found.

Folix B4 ®R 2013-03-05 mCDC180

REE  ELM BFE  2013-06-05 mCDC193

gmm 4t B ®HR 2013-07-21 mCDC181

BEm #HmE EMH  2013-08-26 mCDC182

REH% 1TTH# =R 2014-01-04 mCDC183

RE% M 2R 2014-04-14 mCDC184

RE% REEM B 2014-05-01 mCDC185

RE% S84 =R 2014-05-31 mCDC186

iR FiEEE F$E 2014-07-31 mCDC196

Sifm  KEE B 2014-08-06 mCDC187

E&xm 7 & P 2014-09-24 mCDC194

it 9lEE ®R 2014-11-20 mCDC188

HE% =@E B 2015-02-03 mCDC189

Sigm  1BEE P 2016-01-07 mCDC197

Sifm  /NEBE ®MH  2016-01-22 mCDC191

S wWEE P 2016-02-10 mCDC198
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00046 (573 SNP)

mCDC221_mCDC222_mCDC223 _mCDC224_mCDC225 _mCDC226_mCDC227 _mCDC228 _mCDC229 mCDC230_mCDC231 _mCDC232_mCDC233 _mCDC234_mCDC235 _mCDC236_mCDC237 _mCDC238_mCDC239 mCDC240_mCDC241_mCDC242_mCDC243_mCDC244_mCDC245 _mCDC246_mCDC247 _mCDC248_mCDC249_mCDC250 _mCDC251 _mCDC252_mCDC253 _mCDC254.

mCDC221 86 74 70 8 70 9 76 9 88 14 90 9
mCDC222 85 88 88 80 % 8 88 15 86 74 70 84 18 91 81 81 75 89 7 16 70 % 88 76 94 88 14 88 17 90 9 49
mCDC223 85 85 77 93 20 85 86 83 7 67 81 83 88 18 78 72 86 68 87 67 91 85 7 91 85 £ 8 88 87 91 8
mCDC224 20 80 % 83 68 89 66 2 68 46 86 7 81 81 23 51 69 %0 18 7 68 2 a2 88 88 68 91 2 % 85
mCDC225 80 % 8 68 89 66 2 8 46 86 7 81 81 23 51 69 %0 18 7 68 2 a2 88 88 68 91 16 a2 8
mCDC226 88 75 80 81 78 66 62 75 78 83 73 73 67 80 63 82 62 86 20 68 86 80 EY 20 83 82 86 77
mCDC227 91 9% 97 9 82 78 92 94 £ 89 89 8 97 79 98 78 102 % 84 102 % % % 99 98 102 93
mCDC228 83 84 81 69 65 79 81 86 16 76 70 84 66 85 65 89 8 7 89 83 83 8 86 85 89 80
mCDC229 89 10 54 68 64 86 2 81 81 55 69 69 EY 50 46 0 56 74 88 88 0 91 70 74 85
mCDC230 87 75 7 8s 19 %2 8 8 76 % 72 3 7 95 89 77 95 89 1 8 4 91 95 50
mCDC231 52 6 62 84 a1 79 79 53 67 67 88 8 a4 10 54 72 86 86 10 89 68 72 83
mCDC232 54 32 72 57 67 67 1 37 55 76 4 60 54 10 28 7 7 54 7 2 28 71
mCDC233 64 68 7 63 63 s5 69 51 72 50 74 68 56 74 70 70 68 73 70 74 67
mCDC234 82 67 77 77 33 2 65 86 28 70 64 34 52 8 8 64 87 48 52 81
mCDC235 89 79 79 7 87 69 20 68 9 86 74 92 86 18 86 2 88 92 a7
mcDC236 84 84 58 72 72 93 53 49 43 59 77 91 91 23 94 7 77 88
mCDC237 7 68 82 64 83 63 87 81 69 87 81 81 81 84 81 87 78
mCDC238 68 82 64 83 63 87 81 69 87 a1 81 81 84 8 87 78
mCDC239 38 56 77 5 61 55 1 29 75 75 55 78 25 29 72
mCDC240 70 91 33 75 69 39 57 89 89 69 92 53 57 86
mCDC241 73 51 75 69 57 75 7 7 69 74 7 75 68
mCDC242 72 % %0 78 % EY 2 %0 5 92 9% 51
mCDC243 56 50 6 2 70 70 50 7 20 2 67
mCDC244 46 62 80 o o 46 97 76 80 91
mCDC245 56 74 88 88 0 91 70 74 85
mCDC246 30 76 7% 56 79 2 30 73
mCDC247 94 9 74 97 4 16 91
mCDC248 88 88 91 EY 94 85
mCDC249 88 3 % o4 49
mCDC250 91 70 7 85
mCDC251 £ 97 52
mCDC252 44 87
mCDC253 91
mCDC254

Min (pairwise) a 18 18 16 [NGZ 78 16, [ 1 10 1 50 23 18 a1 16 a1 1 23 51 2 a a4 0 6 16 a1 1 [ 3 16 16 a7
Min 0

Max 102
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f&m #B5E eyl B HEA Strain INH RIP ETH
EiiE LB MDR  2010-04-25 mCDC221 fabG1l_promoter (G-17T) fabG1_promoter (G-17T)
ik HEE MDR  2011-12-30 mCDC222 fabG1_promoter (G-17T) fabG1_promoter (G-17T)
e iR B#®  2012-11-16 mCDC242 fabG1_promoter (G-17T) fabG1_promoter (G-17T)
s miRm HH 2013-05-16 mCDC230 fabG1_promoter (G-17T) fabG1_promoter (G-17T)
EMEB i B#E  2013-07-13 mCDC249 fabG1_promoter (G-17T) fabG1_promoter (G-17T)
i HEE ¥ 2014-10-21 mCDC251 fabG1_promoter (G-17T) fabG1_promoter (G-17T)
HhEH HBWE  RMP_R  2014-11-05 mCDC224 rpoB (c.1333C>T, H445Y)

i ™™ RMP_R  2014-11-13 mCDC223 rpoB (c.1349C>T, S450L)

EER M B (0EEE) 2006-11-09 mCDC246

EIRiE  CER B¥E  2009-03-04 mCDC254

1R B B (0EEE) 2010-08-14 mCDC245

LER M B (0FEE) 2011-11-29 mCDC243

% FM4 BB (0EEE) 2012-03-02 mCDC244

MmO R B =R 2013-01-21 mCDC227

1EER  ZM ERH 2013-02-04 mCDC225

i W& = 2013-03-17 mCDC226

1tiER%  fEEm =R 2013-04-08 mCDC228

ahm KHEE B¥E  2013-04-16 mCDC252

aFEm m B EH 2013-06-10 mCDC229

HEH FiEE B 2013-09-25 mCDC231

EiE  CEM ®EH  2013-10-11 mCDC233

i MO& EH 2013-10-15 mCDC232

EER M BEF(0EEE) 2013-11-06  mCDC250

TEEERE  FTImAs WR 2014-01-16 mCDC234

mRE CEH EH 2014-01-20 mCDC235

s CEM ERH 2014-03-31 mCDC237

&R M B¥E  2014-04-22 mCDC247

tER =2ZEH = 2014-05-12 mCDC236

BHEMR BB B¥E  2014-05-29 mCDC248

HE R KEH EH 2014-07-08 mCDC240

#ibm N\ERE EFH 2014-08-27 mCDC238

EER M WR 2014-09-25 mCDC239

tER  HEM BEE 2015-03-24 mCDC253

e dtEE ER 2015-12-28 mCDC241
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