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Abstract

Tuberculosis (TB) is a worldwide infectious disease caused by Mycobacterium tuberculosis
complex (MTBC). According to the 2018 WHO global TB report, TB killed 1.6 million people
(additional 300,000 deaths from TB with HIV-positive patients) in 2017; 10 million people are
estimated to have fallen sick with this disease. In Taiwan, there are 10,328 new TB cases, with
the incidence of 44 per 100 thousands people in 2016. To cure TB, long-term therapy is
required. Resistance to the antimicrobial drug of MTBC can be developed due to inappropriate
or incorrect use of antimicrobial drugs, and treatment interruption. According to WHO 2018
report, there were 558,000 MDR/RR-TB cases, 3.5% were new TB cases and 18% were
previously treated cases in 2017. There were approximately 230,000 deaths from MDR/RR-TB
in the same year. Among the 460,000 MDR-TB cases in 2017, 8.5% were estimated to have
extensively drug-resistant TB (XDR-TB). Due to the slow growth rate of MTBC, it takes weeks
to culture, identify and test drug susceptibility. Therefore, the early diagnosis and treatment
are not easy in TB cases. In order to solve these problems, rapid molecular tests for drug
resistance in TB have been developed over the years. However, as the drug resistant related
gene mutations are complicated and not fully understood, the molecular tests can only be
restricted in the particular drugs, and the particular genes. High ratio of discordant results was
obtained between conventional and molecular drug susceptibility testing (DST). In order to
establish a more reliable rapid genetic diagnostic system, we studied the genome of the MTBC
with discordant testing results. In addition, the efficiency of spreading drug-resistant TB does
not seem lower than non-drug-resistant TB; it is needed to continue the introduction of new
analytical tools for molecular epidemiology investigations. The goals of this project are to
explore and clarify the mechanism of specific genes and decisive genes conferring TB
resistance, and to analyze association between gene mutation and degree of drug resistance.
This approach will help to develop new TB diagnostics for rapid identification of particular
drug-resistant TB cases for early commencement of proper treatment and for better case
management and to investigate genotypes of MDR MTBC and associations with MDR-TB
clustering. Methods: Specimen testing, DST (including MIC determination), resistant gene
analysis, molecular testing, patient data collection and other basic and bacteriological strain

genotyping or other survey data for cross-comparison analysis were carried out. We



performed spoligotyping and MIRU(10) genotyping methods to define the cluster of multi-
drug resistant M. tuberculosis isolates. A cluster was defined as at least 2 isolates having
identical genotypes. Results: (1) 181 (11.0%) Of the 1,650 MDR isolates showed discordant
phenotypic and genotypic Isoniazid- and Rifampicin-resistant results. There was one case with
RIF-S/INH-R according to phenotypic DST, but the genotypic results showed RIF-R/INH-R.
Regarding RIF-resistant conferring mutations, there were 112 (61.9%) isolates with rpoB S531L,
9 (5.0%) isoaltes with D516V, and 7 (3.9%) isolates with H526D. Ten (5.5%) isolates contained
no mutations in the rpoB gene according to the molecular testing results. With regard to INH-
related genes mutations, 10 (5.5%) isolates with katG S315T mutation were collected and 3
(1.7%) isolates with inhA promoter region c-15t. There were 128 isolates had no mutations in
INH-related genes using the genotypic tests in this study. (2) We selected 142 FLQ-resistant
isolates from 1009 isolates based on the MIC and gene sequencing data in this study. The
discordant ratios bwtween phenotypic and genotypic results were different and depended on
FLQ drugs (moxifloxacin was 49.3%, ofloxacin was 19.7%, and levofloxacin was 6.1%). We
found 36 (25.4%) isolates with gyrA D94G mutation, 10 (6.9%) isolates with gyrA VOOV and 7
(4.9%) isolates with gyrA D9ON. However, 64 low-level MOX-resistant isolates had no
mutations in the gyrA and gyrB genes. (3) We genotyped 828 MDR isolates collected from 2012
January 1 to 2018 October 31. The results revealed that 562 (67.9%) were clustered isolates
and 265 (32.0%) were non-clustered isolates. One (0.1%) isolate was Bovis genotype. 780
(94.2%) of 828 were native, and 48 (5.8%) were foreigners mainly from Mainland China. The
majority (52.8%) spoligotype is Beijing. In 2018, of the 91 MDR MTBC isolates genotyped, 40
(44.0%) were clustered isolates. We identified two new genotypes, C01011 and C01013, in
2018. Furthermore, C00041, C0O0002, CO0009, C00121, C00035, C00013, and C00123 were
MDR clusters which do not appear in non-MDR isolates. Conclusions and suggestions: Drug-
resistant gene sequencing has better performance for detecting drug resistance. Based on the
gene sequencing and MIC data, the level of drugs-resistance could be estimated. For MTBC
with discordant results of molecular and conventional DST, it is necessary to provide MIC for
better DR treatment. Continuously genotyping MDR isolates is needed to understand the
distribution and dynamics of MDR transmission. Genotype information is uploaded in the

National TB Registry. The public health officers can start timely epidemiological investigation



for each clustered MDR case to find out possible transmission.

Keywords : Tuberculosis, Mycobacterium tuberculosis, multi-drug-resistance, drug-resistance,

genotype, molecular epidemiology
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5. FLEE 1 MTBC ]tk 513 4 47 o
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d FRIATEPORT SR E A E D AR 41 F T4 % 2 1L MTBC Fik > &

FELARREE [ARFERTFIPRE e BRFTH A B~ B~ BE2 2 5%

B3k B R R M€ B 0 Microsoft Access #TiE H2 TR 15 A 4 0

2. R

(1) <& Tk » drein 3@ 59 AF AR - 508 £ 20 Lowenstein-Jensen -
Middlebrook 7H11 / 7H11 Selective Agar *# BBL™ MGIT™ Mycobacteria Growth
Indicator Tube 33 % i {73 7] > £ =< 3% & *% p-nitrobenzoic acid in 7H10 agar %
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i -

(2) FfEET
B-FPEER I OI1S6110 E i & B AFE R - 43~ B 7| (insertion
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(3)

Vi.

Vii.

viii.

W E M PEH IS6110 & - ehsl 3 X A4 IS6110 A SRR F L -
e Tagman P fedE 4 e TR EFF 4 F B ¥ Likie P piF s age L F
" #EZ_% MTBC & non-MTBC °

F B A AT

A % 2% = %% (biosafety level 3, BSL-3)F & 3 4 &% 2/ 7 » 11+ /)
% 05 uL 2 &%) 1 kA > 2~ K5 500 pl Tris-EDTA % ek il & 3t
SE R BRI 95T A A T ASE 20 A4 0 AL B R R S -

ii. fe %l real-time PCR & Jift » & —  F i SbMA 5 250l > 0T e

) A (uL)
£ Ak 1.5
IS6 513 (10 uM) 2.0
IS7 513 (10 uM) 2.0
IS6110 probe ¥ & 4% - (1.25 uM) 2.0
2X real-time PCR &7 12.5
ik s /?‘ui’ 5.0

Bk B 5 100 UM IS6 ~IS7 313 & 1l 4e » QpuL @ Bk ® o T 5 F 5 %5
3k B (10 uM) o
BONAF 2 2mL MBS E P R A~ EEFK IS PERIFES S 2X TR

TEREFRY F EEH > RFA £33 184 W3 realtime PCR F P 4v » 20
L 3#&RER -
EF ud st » SuL kAl o
F g g s e (spindown)
#F R E R pE T E PCRIBEF B F > (7 real-time PCR 425¢ -
Stage wE =
Stage 1 50C 24 48
Stage 2 95C 104 48
95°C 154
Stage 3 (40 cycles)
60°C 14 48

B2

16



FRECE P ArfREFE BEHRE [N S R S ]

Ct<35 e R e el e E el
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% 3L ! Undet. % 77 & ¥R 3

3. B AR sk
(1) Middlebrook 7H11 2§ 75 T 45 b &)
1.1 4% &35
i WHO £ 3R P32 E F &35 4T : AM ~ Cycloserine ~ Ethionamide ~ KM ~
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SRREF B3 ARE Y A WRREAR - FAE T AT LR R
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1.2.1 3 @ & McFarland 1.0 Fi °
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1.3 &7
131842 F (901mL) 2 102 FRa 44 -
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133#FMAAF2BEA EWZERIINFARZDIAB R AT -
134 %42 % A B Y4 CO TGy e > 12 % 37°C ~ 5% COz =
ErA@Y o
1.4 5% 2%
A fA & DE BAcT [ >5005)7% 4+ ~ 200-500 7% 3+ ~ 100-200 7%

2+~ 50-100 7% 1+ % <50 [ Rlse4F S s e o
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(2)

(3)

141 & P e? 35— o7 i E T i(D S508) 0 3R &

142 do%k 4P ec £3+84+> @ 3 Bepw A2 £ o BT 4RL L EFL

A S RS E P R 4 E A s

£
j
ﬁﬁoé&iéﬁ@%gﬁA?ﬁﬁ%Zﬁﬁ%ﬁﬂﬁo@%ﬁ%%%

Sensititre® MYCOTB MIC Plate
R:RZE 4 2 AM -~ cycloserine ~ ethionamide ~ EMB ~ INH ~ kanamycin ~ MOX ~ OFL

para-Aminosalicylic acid ~ RIF - rifabutin ~ streptomycin = 3 % MacFarland 1.0 f
/]Q s 4’&%@ 100 HL ]3:]/]:?_]_ 96 7 ,f,('g‘ /rg ”‘iggi-/?q é‘,pf y 37C} },,e' ’5\ TF] i;_%_

B& 721 % o H|FE R R w M Fk A (MIC) o

BACTEC™ MGIT™ 960 PZA % linezolid
P~ 2 # PZA 3 % F % 4 0.8 mLBACTEC™MGIT™960 PZA Supplement » #-3# ¥ 1%
TES LR S PZAEF R AR ESFRR S 100 pg/mL o @A £
BREE AT ER o B2 F MGIT 32 % # & 4 0.8 mL BACTEC™ MGIT™ 960
OADC Supplement » #-3& ¢ 7 Z 4 L 4L 4o » linezolid 2473 % i fA 7S # 4
R G lug/mLo w2 R3rdlesdd 2 @ B o

4. LA PR

(1)

GenoType # P

GenoType &_f]%* HAIN LIFESCIENCE = 7 #747 ] £ GenoTypeMTBDRplus %3]

w0 fa Rl 5 BHROT RIF 2 INH (5% 340 4 $ 2 R <k 717 4 2= 8 (rpob,
katG % inhA) e B FIR 5 ¥ - B AT ¢ AT R g Bl EA S

GenoTypeMTBDRs/ > 1 | 1% F) ¥ 2 50 % 4p 4k A& F1(gyrA, gyrB, rrs, eis) ¥ TR %
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B o BIRAAI T PR %S VTS AR AL R FREF L LS 2
L3 RROBEL(FHIY g L) FRARHIY G o d -

20 RELATTA

FLEAP M AT DNA B2 ARk % AfR i@ AR B A TR A2 £
B ek b)® o &2 47 rpoB hot spot ¥ 3 £ F| % % &1 primer sets 7 : rpoB-F (5'-TCG
GCGAGCCCA....... CG-3')# rpoB-R (5-GCGTACACCGAC...... CC-3') ° % #7 rpoB codon
170 % % s primer sets = : TB-176-F (5'-CTT CTC CGG GTC GAT ... ... G-3') % TB-
176-R (5'-CGC GCT TGT CGA CGT ... ... C-3') o & #7 katG L F] % % & primer sets 5
katG-F (5'-GTCACACTTTCG ... ... C-3')¥2 katG-R (5'-TTG TCG CTACCA... ... G-3') o & 7
inhA promoter region & F] % % ¢ primer sets = : inhAr-F (5-AAT TGC GCG GTC ......
AC-3')£ inhAr-R (5'-GTC GGT GAC GTC ... ... GA-3') A 45 inhA 1 F] % % chd # primer
sets % :inhA1713-F (5-CCGAGGATGCGA.... ... TC-3')¥2 inhA1713-R (5'-GGCTCG GGT

CGA ... .. TG-3') ; inhA2194-F (5'-AGG CGCTGCTGC ... ... TG-3')#2 inhA2194-R (5'-CCG

F (5'-AAG ACC AAG TTG ... ... AC-3') ¥ gyrB (5'-CTG CCA CTT GAG ... ... CA-3') » PCR

FOE i deT & 9t

Stage Temperature PCR cycle Time
Stagel 95 C 1 104 48
Stage2 95 C 15 48
GO S L S 33#35* 1248
72 C 14 48
Stage 3 72 C 1 64 48
Stage 4 16 C 1 oo

*rpoB £ %1% 64 C 5 katG ;A F]1 5 55 °C ; inhAr ~ inhA1713 ~ inhA2194 %
oxyR-ahpC 2715 60 °C : gyrA & F1 % 65C ;s gyrB A F1 % 62°C « *gyrA £2 gyrB 3 F)§4 35
T]} V:ﬁﬁi °
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PCR A 4L 11 L g T4 (eGene HDA-GT12, Qiagen)fxit A 4 {6 » £ *hix 3
APPHETEFETS o AFIAEIRP I TR NCBI R AT % H37Rv
%% Ftk (NC_000962.3) 117 y% 4p b 7L F]2_ & 7] » i * Sequencher (Gene
Codes Corporation, USA) 2 MEGA 7 #8488 > 4= BRI Atk e = = T A O F 5 7|28
H37Rv %% FAthAp$E A 7 70 > B8 2 A FIR P BT o

5. A %43
B AFMTHRE o ¥ 46 E MDR MTBC £ %13 54 (¢ 42 spoligotype

MIRU ~ SNP %) 12 Bionumerics 4 #7§ic 8818 7 2 F) 2|40 00 45 > T RS 2

ek FA| A EFFLE > ¢ 1 SITWEB database ~ TB Genome database % » &7 5 /4

MDR MTBC % Ftk fh FI 124 45 o

(1) Spoligotyping 14 7& ¥ :##| & % (Ocimum Biosolutions, India):& {74 i¥ > 12 PCR
PEH 15 2. DNA & 3f L B 3 P pdF 4+ ade A0 F 0 2 43 fad5 47 o plie
(LA S ] ];] M. tuberculosis H37Rv &7 £ & 4% &/ ;?] M. bovis P3 &1 spacer 5
Fo3t %2 {4 ek R * ECL® Detection system (GE Healthcare, USA) &8 82[ 29 )

2 2P AECEEHE A-FREH A 7 A F 2 A% ( mycobacterial
interspersed repetitive units-variable number of tandem repeat, MIRU-VNTR ) »
BAIT B AFEA S M MIRU 2 VNTR 2 =8k (locus) &7 e FHRT it
3 * R 7| £ 4 Bk (repeat number) 1% A4 > 0 5 E R SR 4 F R
( multiplex polymerase chain reaction, multiplex PCR) » #-7% ¢ ¥ L & 4§ /& 7|
ERAT A o RGN R EAT R A BB L - BeF N o A2
A 29 e A MIRU R BLY 0 E SR R S FF( Mycobacterium
tuberculosis complex ) Fth¥ i #%] 4 £ 1S6110 restriction fragment length
polymorphism (RFLP) #p % » ® & {3 & @2 s e 10 B 8975 & & gk
HHCE EAFE LA S A AlE 0 {42 MIRU(20):10 B B4 5] 2 VNTR3820~
QUB3232~QUB2163b~Mtub04~VNTR4120~MIRU39~-QUB18~QUB-26~Mtub21-
MIRU26 = 10 B = Zhen¥ ~ €4 dice & - P T BT 5 5 B ﬁ?}"}%éﬁ
MIRU(10) 2 #13] [30,31]-
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6. FHE B A4t

d TBHFFLIMFELABRIACE s wFd - * B S FREFHR
TR L AT A - RAFHREFEE AT AT L AL ER &
Bionumerics®(version 7.6; Applied Maths, Kortrijk, Belgium) #ic 88 4 47 © & 4 3L FHR 5
FARRE AT EE L - Fie(custer) e st Y EREEF Y K T0
(Unweighted Pair Group Method with Arithmetic Means » UPGMA) » % Dice ;# (Dice
coefficient) = 12 Prism Version 6.01 % B -
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=

TR

(—)RIFZ2 INH & F L2 B i BpEE 3 - R4

12 1 RR/MDR-TB # % 1 MTBC Fth> 54 i& 17 A 45 - 2008 # 1 7 1 2018 & 9 *
Bomm 8 41% 23 9 %3 £ {cs% 1,650 0| % 2 A% I MTBC Ftho = # L} 181
(11.0%, 181/1650)k Fjtk2 4~ % A F Bl S S A WA DSTH &7 - K> 2 L 1B 5%

DST Sk Fzzni % fi o B¢ » @ F 14kB 5 DST % % % RIF-S/INH-R> @ A 5 # 5%

#|Z_% RIF-R/INH-R » " MDR -
B XL 47

dBPRUARE IR k3 hig 181 BRFTA - BRI FRLERT 0 R
Ladiatd - 22 2181 Bk » & 5 1107 +(59.1%) 5 71 % ~ 73 (40.3%) &
oK BE2 1(0.6%)& B FFTAL o Lt - § ik 729%% 4 i 27.1% > 4 B 5
269 ;49 =4 ¥ 534 2(69.4%) - ATk 5 A 132 = § ¢ > 73 2(55.3%) & AT
Bk ot EdhTdE%EE Hib R B REOE A 5 1014 & 1 7(1.0%) ~ 15-
24 & 9 1=(8.4%) ~ 25-34 fk 11 +(10.3%) ~ 35-44 # 9 *(8.4%) ~ 45-54 # 18 =
(16.8%) ~ 55-64 fk 24 = (22.4%)~ ** 65 # 35 1+(32.7%) - 181 B % ¢ > 4 +(2.2%)
PRk BY 3 A AT R 7 b Bk 12 (28.5%)F 2 B &%
oo 23 1 (b 143%)ie AR A7 P VR T B R
ot s B 1 E W B BP(143%) (%2 - ) 181 %P > 5 B %(2.8%)*
s BAe R PR SRS 0 7 112(61.9%) R LB FR I Y B
H? 64(35.3%) A ATRE(A ) 181 B E Y » WX LD F ¥ 3 2(1.7%)

P 1A ATRE R fe & % F ¥ 112(61.9%) =¥ - F 65 TR REGR
¥2F2FF62(345%) 7 34 EATRE BV LAMBPRF 2(1L1%)~
P lATRERE 2B RANMX KK ASE(R D) A ERFSITHET

A 2is3(L7%) % 247 B % 244 R 111 (61.3%) =¥ - 7 61.3% (68/111) %
F7B % 7= 50(27.6%)¢ > § 50% (25/50)% TR %k > H & (L 2% 4 )3
(1.8%) i ¢ 5 45 B % ~ FEF LRSS 2(LA%) 7 0§ 1255 2 12(6.6%)
A EIEY H EH (A D)o et AFAA4E % L Beijing 3 98 1=
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(54.1%) ~ Beijing-Like 3] 6 ~(3.3%) ~ Non-Beijing %] 72 *(39.8%) ~ 2 *(1.1%) & &

£A12 3 (L7%)EFTH(E ).

Lo 181 GIBAZ A HRPIEE S - R2 5 EIENBIHEL I

Rk Bk £ R BA K
N (%) N (%) N (%) N (%)
107 (59.1) 73 (40.3) 1 (0.6) 181 (100)
e
& 34 (31.8) 15 (20.5) 0 49 (27.1)
g 73 (68.2) 58 (79.5) 1 (100) 132 (72.9)
¥
0-14 1(1.0) 0 0 1(0.6)
15-24 9(8.4) 1(1.4) 0 10 (5.5)
25-34 11 (10.3) 3(4.1) 0 14 (7.7)
35-44 9(8.4) 8(11.0) 0 17 (9.4)
45-54 18 (16.8) 10 (13.7) 0 28 (15.4)
55-64 24 (22.4) 19 (26.0) 0 43 (23.8)
>65 35(32.7) 32 (43.8) 1 (100) 68 (37.6)
4 aﬁﬁ -k
A 3(2.8) 1(1.4) 0 4(2.2)
z 103 (96.3) 72 (98.6) 0 175 (96.7)
£ F 1(0.9) 0 1 (100) 2(1.1)
ERE T
O N 0 0 0 0
Hi B L 0 1(20) 0 1(14.3)
W 4 g ke 1 (50) 0 0 1(14.3)
DRI 0 1(20) 0 1(14.3)
5 v M A 0 0 0 0
¥ 2 B &S 0 2 (40) 0 2 (28.5)
D R 1 (50) 0 0 1(14.3)
R T AL NG 0 1(20) 0 1(14.3)
PEERE 0 0 0 0
& 104 (57.5) 68 (37.6) 0 172 (95.0)
F- 181 G| BE AT HRPIEET - R2Z FEREEBXEMLLS(H)
I % P BB
N (%) N (%) N (%) N (%)

23



107 (59.1) 73 (40.3) 1(0.6) 181 (100)

#5

24 38 (37.1) 26 (35.6) 0 64 (35.3)
ERES 68 (61.9) 44 (60.3) 0 112 (61.9)
&3 1(1) 3(4.1) 1 (100) 5(2.8)
PIWX kBT

a4 1(0.9) 2(2.7) 0 3(1.7)
B¥ o amTF 65 (60.7) 47 (64.4) 0 112 (61.9)
L SR R 39 (36.4) 23 (31.5) 0 62 (34.2)
2¥ o AMERR 1(0.9) 1(1.4) 0 2(1.1)
& Xk F 1(0.9) 0 1 (100) 2(1.1)
%R 7

Hi s 3(2.8) 0 0 3(1.7)
A 68 (63.6) 43 (58.9) 0 111 (61.3)
7 25 (23.4) 25 (34.2) 0 50 (27.6)
H (Ll %2 5%) 3(2.8) 0 0 3(1.7)
FELR#% 1(0.9) 1(1.4) 0 2(1.1)
£ F 7 (6.5) 4 (5.5) 1 (100) 12 (6.6)
B EA FA

Beijing 60 (56.1) 38 (52.0) 0 98 (54.1)
Beijing-Like 5(4.7) 1(1.4) 0 6 (3.3)
Non-Beijing 40 (37.4) 31 (42.5) 1 (100) 72 (39.8)
Mixed type 1(0.9) 1(1.4) 0 2(1.2)
&3 1(0.9) 2(2.7) 0 3(1.7)

2. B FRPEEA

181 B X LGP B H cnfdE vt b 530 & = o 4% 1§ 2L DST 5% (Middlebrook
7H11 3§ %5 T 45 vt 6% )FE 0 MDR-TB 4%, 1B % #c 5 173 12(95.6% » 2 § 3 th@ EMB
£ SM ERCFHR) > 2P 86 (47.5% 0 feF - B IAKFOR) 5 E S MDR B3
(%% INH % RIF $L#)~ 1(0.6%) = i % DST & % % RIF-S/INH-R ~ 2 {(1.1%) i 4% DST
&% % RIF-R/INH-S~ MDR+EMB $2# § 39 12(21.6%) MDR+SM L § 13 1(7.2%) >
$ 4 f6— $UE J (INH+RIFFEMB+SM) % #2812 0]F 32 2(17.7%); #* * » MDR MTBC
% 4 PZA L $ 40(22.1%) 1 - Pre-XDRINJ % 3 13 (7.5%) % ~ Pre-XDRFQ i % %
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25(13.8%) =% XDR 3 3 (1.7%)i -

% = 173 $k MDR 4f % Fth 2 Fi# 4] &

Previously
Resistant Profile Total New cases treatef
cases

No. (%) No. (%) No. (%)

INH+RIF** 86 (47.5) 54 (29.8) 31(17.1)
INH+RIF+EMB 39 (21.6) 18 (9.9) 21(7.7)
INH+RIF+SM 13 (7.2) 9 (5.0) 4(2.2)
INH+RIF+EMB+SM 32(17.7) 22 (12.2) 10 (5.5)

MDR resistant to additional drugs
(No. of isolate tested)

Rifabutin (n=173)** 157* (86.7) 94 (51.9) 62 (34.3)

Pyrazinamide (n=173) 40 (22.1) 19 (10.5) 21 (11.6)
Kanamycin (n=173) 13(7.2) 7 (3.9) 6(3.3)
Amikacin (n=173) 9(5.0) 6 (3.3) 3(1.7)
Capreomycin (n=173) 8(4.4) 5(2.8) 3(1.7)
Ofloxacin (n=172) 23 (12.7) 14 (7.7) 9 (5.0)
Gatifloxacin (n=107) 5(2.8) 3(1.7) 2(1.1)
Moxifloxacin (n=98) 16 (8.8) 12 (6.6) 4(2.2)
Levofloxacin (n=59) 10 (5.5) 7 (3.9) 3(1.7)
Ciprofloxacin (n=40) 9(5.0) 6 (3.3) 3(1.7)
Ethionamide (n=173) 33 (18.2) 21 (11.6) 12 (6.6)
Para-aminosalicylate (n=173) 10(5.5) 8(4.4) 2 (1.10)
Cycloserine (n=129) 0(0.00) 0 (0.00) 0 (0.00)
Linezolid (n=47) 0 (0.00) 0 (0.00) 0 (0.00)

*Three previously treated cases with no drug susceptibility testing data of EMB and/or SM.
**0One patient can not be classified as either new case or previously treated case.

@i 3 DST % 4 — KA $9

(1) RIF 3%
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Ji

Bo181 $R3F 4 7 — K& PE %2 MTBC FHh® > § 170 (93.9%)h 54 4 3 #
#|(GenoType M & R TR 2 )4+ » F R & RIF ¥k ihrpoB £ F17 &%)
MRPEB(L =2 F- 1561kF MIC %) H ¥ » 2 % F drrpoB R %22k
2 S531L 47 F B B (112 $k > 61.9%) » H = % D516V (9 t& > 5.0%) » % = B H_H526D
(7 tk > 3.9%) & F S531L R FR? » H MIC £ A # F#F 4 *7< 0.12 pg/mL
>16 ug/mL - H ¢ < 12 MIC>16 pg/mL —i‘;fﬁs $(90/112 - 80.4%) ; @ £ 3 D516V Ftk
¢ 2 MICEAF R 4 37<0.12pg/mL 3 >16pug/mL > £ 7 % 2 MIC>16 pg/mL %
. 5(5/9755.6%); @ & H526D [tk » 2 % 114§ MIC Hesk & % chith » £ 4
(16 th MIC % >16 pg/mL - &% - #hE > F 8 k(% = ¥ fu ik~ 2 Fth) e
B kYp rpoB AR FRE A AT 0 S HETHH 5 RIF SR 5 fpz T A TR A
7+ GenoType &R > 25T » ¥ % &P 8 $k(4.4%) RIF 3L Ftk -

B2k 510 $k (5.5%) 1@ 3t DST o Ftk » &3 1 GenoType #A| 2 rpoB
RFAPRIAZENN - SAFRRR - ¥ TG rpoB AF 0 T ik 2 ARz
L S FE A7 0 > L HETRIF % o ¥ 3 1 $4(0.6%) 5 PCR-failure » 3% &
E R B 2 E A 47 4 245 GenoType 0 % (AWTS8) 4B H rpoB # ¥ codon

530-533 % BV it 7 R¥ > ENAZIBRETARLE RIFREF £ MBI -

181 Btk £ 24 thh G MIC B % o flapeh 157 $hF ik P % B2 T 12 RIF
F4 kA Lug/mL s @ 50 DST 8 203 e dh 2 Tl Dk A& A 45 T B 1 5 <1
ug/mbL & B 5 >1 ug/mb o it 7 IR 13 B R MIC HR iR A 47 ¢ H = 5
B AORRBIFESFP 2L DSTHR2 3 - RF 5 83% ¢

1R RIE S 7 - R ERE S P FR2 RIF 4% rpoB 2 F14 17

Gene mutation RIF MIC No. of isolate (%) Total isolates (%)
All WT <0.12 3(1.7) 10 (5.5)
1 3(1.7)
4 1(0.6)
> 16 2 (1.1)
NA 1(0.6)
V170F* 16 4(2.2) 6 (3.3)
NA 2 (1.1)
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V168A*+V170F* NA 1(0.6) 1(0.6)

V170F*+S188P* > 16 1(0.6) 1(0.6)
T347A*+L533P 0.5 1 (0.6) 1(0.6)
L511P 0.5 1 (0.6) 3(1.7)
1 1(0.6)
NA 1(0.6)
Q513P > 16 1(0.6)
NA 1(0.6) 2(1.10)
Q513K > 16 1(0.6) 1(0.6)
D516G 4 1(0.6) 1(0.6)
D516Y > 16 2 (1.1) 2 (1.0)
D516V <0.12 1(0.6) 9 (5.0)
2 1(0.6)
4 1(0.6)
16 1(0.6)
> 16 5(2.8)
S522L NA 1(0.6) 1(0.6)
H526Q > 16 1(0.6) 1(0.6)
H526D >16 6(3.3) 7(3.9)
NA 1(0.6)
H526R > 16 4(2.2) 4(2.2)
H526C NA 1(0.6) 1(0.6)
H526Y > 16 6 (3.3) 6 (3.3)
S531L <0.12 2 (1.1) 112 (61.9)
0.25 1(0.6)
0.5 2 (1.1)
4 1(0.6)
8 1(0.6)
> 16 90 (49.7)
NA 15 (8.3)
S531W > 16 2 (1.10) 2 (1.1)
L533P > 16 1(0.6) 1(0.6)
G536K 4 1(0.6) 1(0.6)
L511P+D516G >16 1(0.6) 1(0.6)
L511P+H526Q 4 1(0.6) 1(0.6)
D516G+L533P >16 1(0.6) 1(0.6)
codon 513, 514 del > 16 1(0.6) 1(0.6)
codon 514 F ins > 16 2(1.1) 2(1.1)
S512G+codon 513 Qins > 16 1(0.6) 1(0.6)
PCR-failure > 16 1(0.6) 1(0.6)
Total 181 (100) 181 (100)

* rpoB codon number for M. tuberculosis H37Rv
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MIC (ug/mL)
>16 F_IIIIIII|I128

16
8
il
2

1

Q
LL]
[ B I i = B &)

poB V170F poB L511P poB Q513P rpaB D513K poB DBEG rpoB D516Y rpoB D516V rpoB H526Q rpoB H526D rpoB HS26R

>16 -G -90 iz 1 1 I i

poB H526Y TpoB $531L o S531W TpoB L533P OB G536K TpoB VATOF, TpoB T347A, poB L511P, 1poB L511P, poB D516G,
S188P L533P D516G H526Q L533P

poB cadon 513, poB 514 F ing oB S512G wWr
514 del 513Qins

Bl- 156 th BB A& WA 5 RIFR Fthz MIC A F /1~ F k%% o * RIF 932% kR 5 0.12-16
pg/mL > MIC & 1ug/mL 5§ k& > #3% Fik MIC 5 %> 1pg/mL ¥ 2 25 F 8 Atk o 4 $ 2 3 FLQ 47
BAPM AR REREPELF Y o B AT S WT LS ?Iﬁﬁ% AFEILE FLRIF E 5 B o
R F KRB A T o H37RVMIC & % <0.5 pg/mlL »

(2) INH-R

o181t 2 7 - RIERIEE 2 MTBC Fk® 1 45 $k(24.9%) 50 A 5 &
Bl (GenoType FER LA FE A 3 )44 » FR & INH F##FH  katG, inhA
promoter, inhA, oxyR-ahpC £ F13 #%| N R R 2 8E(4 = 2 Bl = 1514kF MIC 5% )o
HY oo BEFE INH e M ehR % 202 katG S315T 1 IiLerf & £ % (10
& » 5.5%) * # = % inhA promoter region c-15t (3 tk » 1.7%) - & 3 katG S315T % %
SR 0 AT Apug/mL I >4pg/mbo H P x o MIC= 4ug/mLﬁ§x (5/10°50.0%);
£ % inhA promoter region C-15T X %3 Ftk» 2 MIC E & 5 0.25 pg/mL ~ 0.5

ug/mL % >4 pg/mL -
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3 %i& 128 1.(70.7%) 4 4 + # iBl(GenoType 3##| i katG, inhA promoter,
inhA, oxyR-ahpC E /) > B FRRBPEE - F|P > d Z UH BRI 28 0 47H
AT B o 0UEREL ST INH FLE [ o gL ¢k 0§ 8 1A(4.4%) 5 PCR-failure » # ¥ 4
6 thEZ Y GenoType #FH % 5 WT > i i ] PCR-failure @ & ;2 f]* {5 pk €/ = j% 4o 1Y
FEE R INH 2 g 15 5 11%(0.6%) GenoType 7% % % katG control band 4+ % >
2Rl 5 katG L 1% 4 deletion 2 H & it » fe i ] PCR-failure @ & j* ik TR
F R A FERL G 1 HR(0.6%) A F GenoType enf Sk ib % o 1@ - & end > 3 174K
(%1 ¥ mA%T 2 FIR) A% /f k45 katG £ inhA promoter region &k F1 A 71|~ 47
fe g H B 5 INH Fu#E o dpd2. T > R FR FIL 47 GenoType 5T > ¥ 4
Bl 17 $4(9.4%) INH $L8E 12 o

181 Fjth? > #% 22 A A MIC B % - f140:0 159 th i B 5 B% 14 INH
Bk R 0.2 ug/ml # s B 5L DST Fu8 2|3 .;a#;\ Tk kR A TR 1
5<02ug/mL & FF 5 >02pg/mLe &4 > W HFIRTG 38 $REF & MIC R 4
P N LR BB DSTSE %2 % - RF 5 21.0% P 5§ > RIF 97

“RF o ZWINHMERFAE R B ERAR 2 BADSTEA T HHLEE? - R
2 BB Z TR L S AR A AR o R BILDST % 0 4o INH M

%aﬁ%askaﬁg,%ﬁﬁ%ﬁﬁ?ﬁ@ﬁﬁ$$%mi?%’W%‘“?
BT R INH s e

w181 R Rl % 7 - R § £ 4% F 2 INH $L% A 7] katG, inhA promoter, inhA,
oxyR-ahpC % +7

Gene mutation INH MIC No. of isolate (%) Total isolates (%)
All WT <0.03 2 (1.1) 128 (70.7)
0.06 12 (6.6)
0.12 17 (9.4)
0.25 14 (7.7)
0.5 11 (6.1)
1 8 (4.4)
2 7 (3.9)
4 3(1.7)
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katG
codon 305 GGC/G deletion®
A312V

S315T

W328L
D329Y
W341R
T363A
G370E
P375L
L398P
Y413H
M420T
Q439P
Q461P
inhA promoter region
C-5T
C-15T

fabG1 P12L
inhA
A239V
A246V
oxyR-ahpC
c-10T
C-12T7
C-39T
A-41 Ins
G-100A

C-105A
G-32A+oxyR Q23K
G-116C+oxyR R50P

C-146T

Multiple mutation

>4
NA

>4
0.5
>4

>4
NA
>4

>4
0.25
0.5
>4
>4
<0.03
0.5

0.5

NA
0.25
0.5
>4
>4

0.25
0.12

>4
>4
0.5
>4
0.12
>4
<0.03
>4
>4
0.06
NA
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37 (20.4)
17 (9.4)

1(0.55)
1(0.55)
1 (0.55)
5(2.8)
2 (1.1)
3(1.7)
1 (0.6)
1 (0.6)
1 (0.6)
1 (0.6)
1 (0.6)
1 (0.6)
1 (0.6)
2 (1.1)
1 (0.6)
1 (0.6)
1 (0.6)

1(0.6)
1(0.6)
1(0.6)
1(0.6)
1(0.6)

2 (1.1)
1 (0.6)

1(0.6)
1(0.6)
1(0.6)
1(0.6)
1(0.6)
1(0.6)
1(0.6)
1(0.6)
1(0.6)
1(0.6)
1(0.6)

1(0.6)
2(1.1)

10 (5.5)

1(0.6)
1(0.6)
1(0.6)
1(0.6)
1(0.6)
1(0.6)
1(0.6)
2 (1.1)
1(0.6)
1(0.6)
1(0.6)

1(0.6)
3(1.7)

1(0.6)

2 (1.1)
1(0.6)

1(0.6)
1(0.6)
1(0.6)
1(0.6)
2 (1.1)

1(0.6)
1(0.6)
1(0.6)
2 (1.1)



katG Q439K + <0.03 1(0.6) 1(0.6)
oxyR-ahpC G-48A -
PCR-failure 0.12 1(0.6) 8 (4.4)
0.5 1(0.6)
>4 4(2.2)
NA 2(1.1)
Total 181 (100) 181 (100)

# GenoType katG del: Lack of katG control band

MIC {ng/mL)
>4 | I/ O 5
| | 8
8
g
17
18
19
13
[
=41 1 Lz Il I I A
4 5
2 1
1
B | ) NS EUE R ISR BRI S S IS
0.25 I
012
0.06
0.03
atG codon 305 del katG A312V atG S315T katG W328L katG D329Y hatG Wa41R atG T3634A atG G370E katG P375L alG L398P
>4 1 1 Il K
4
2
1 1
) I | U IS (R | ) S EE Ry EN IS
0.25 1 2
0.12 Ik
0.08
0.03 1
atG Y413H katG M420T atG Q439P atG Q461F inhAr c-15t fabG1 P12L nhA A239V nhA A246Y oxyR-ahpC c-10t  oxyR-ahpC c-12t
>4 Il 1 I I 37
4 3
2 7
1 8
esl | R Y.
0.25 14
0.12 I 17
0.06 1 12
0.03 Ik Ik 2
oxyR-ahpC c-39t  oxyR-ahpC a-41ins oxyR-ahpC g-100a oxyR-ahpC c-10%a oxyR-ahpC c-146t oxyR-ahpC g-22a  oxyR-ahpC g-116c  katG Q439K WT
oxyR Q23K oxyR R50P oxyR-ahpC g-48a

Bl- 151tk B Bac: A5 INHR FHR2Z MICA F R T A F sk 8% o F 5% M * 7INHER 5 0.03
=4 pg/mL > MIC & 0.25 pg/mL = T2/t k& > #3% Fjth MIC 5 % > 0.25 pug/mL ¥ 2| 23 % Ftk - 4F &
BRUINH Z5p M RB 8 REREDELF Y 2d kB4 7 0 WT 2 Ed B R . ARREIFLQ
B MR FEEA S R RBIA T ° H37RVMIC & % <0.5 ug/mL o
% INH/RIFDST 7 — A 45384 » § 50 6|5 5= k> # ¢ 5 13 (26%)&1]%?’»&7?
3 I A F1A] cluster # 2 7 > %12 C00030 cluster (2% % 6 5)F 38 % > 1 &
FAAELIW o H i > P] 5 - & - #]: C00011(2) ~ CO0015 (1) ~ CO0067 (1) ~ CO0113

(1) ~ CO0136 (1) ~ CO0138 (2) -~ C00146 (1) % C01001(1) °

31



(Z) A3 2 5 MIC #iP| % % 2 FLQs F B B 12 A 45

%2 2013 # 17 12018&5 " B> uiEH 1 BRLIKFKREFAIT-F%RZ
v g o4 + (GenoTypeDRsl, §j #i- GenoTypes/ & gyrA, gyrB Z_F ) iF] FLQs ¢

Z 1+ 1009 tk MTBC fFthe f5d » F sk 2 /& MIC 2|2 5 FLQs E- %> £ 5 142

—=\

(14.1%, 142/1009) itk = /3% 142 PiFbR 5 75 B > (50 @A DST AT R 3
RS A TFE A B RERAI N AR ¥R ERY FLQ HEFRERR
2B B2 MIC & F -3 o

AA Y AT 142 FLQ E ﬁfﬁ%c’ » 22 FLQs % 1 & 4p B gyrA &2 gyrB # %17
# 4 R %1k 54.9%(78/142) > @ ¥% 4 A)(Wild Type, WT) ] § 45.1% (64/142) > 4r 4 T o

142 A¥RY o gyrA REF F 71 $4(50.0%) & A Rl 5 R 35.9% (51/142) &
codon94 # 2 %% > H ¥ 11 DI4AG k& § 25.4%(36/142) ; H =t 5 codon 90 % % ik
7.0% (10/142) ~ codon 55 % % i+ 0.7% (1/142) ~codon 88 % % i+ 2.1%(3/142) % codon
91 X % 1k 2.1%(3/142) > @ VS5M R & &AM FER HHFARM - gyrA R ¥
o 3ERFAEY G A B R %15 codon A71A, L109L F & % % (synonymous
mutation): 1 tx e F¥§ A9OV £7 D94AG % %@ ¥ — th 5 I ¥ D94G R %27 gyrBL431L
P& RE -

gyrB ¥ — % % D500N ~ E540D % 5 — #k ° 1.4%(2/142) 5 gyrBcodon 551 % 4 &
% 5 — tk i codonG522S % % > e ¥ & 4p B ﬂﬂﬁz% o - LI WTELRERFET A
Itk > 2 R ¥ BT T539N ~ A502* (stop codon)£? PE06P I % % % © ¥ — tk 5 gyrB
LA3IL P R RE T P PFE 5 D94G R ¥ ©

# 3 142 FLQs #i% Ftk gyrA 2 gyrB R % =84 47

Gene mutation No. of isolates (%)
gyrA
V55M 1(0.7)
G88A 1(0.7)
G88C 2(1.4)
D89N 1(0.7)
A90V 10 (6.9)
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1.

S91P 3(2.1)

D94A 4(2.8)
D94G 38 (26.4)
D94H 1(0.7)
D94N 7 (4.9)
D94y 3(2.1)
A71A, L109L 1(0.7)
A90V, D94G 1(0.7)
gyrB 1(0.7)
D500N
G522S 1(0.7)
E540D 1(0.7)
G551R 2(1.4)
T539N, WT+R463*, WT+R567R 1(0.7)
Multiple myutations
gyrA D94G + gyrB L431L 1(0.7)
WT 64 (44.4)
Total 142

(R F R e

142 FLQ % B % @ 113 2(79.6%) % #TB X % 29 2(20.4%) 5 £ o B %o
Ml b oo § ik 75.4%% & {k 24.6% > W b G 3.06 0 35 =k ¥ 5 26 (23.0%) 5 3T
Bxim 107 =27 P 87 (77.0%) 5 ATB ko L E# R ATEEKEE HiERB
S Hceh A v 5 1 0-14 R 0 (0%) ~ 15-24 fk 8 (7.1%) ~ 25-34 & 14 +(12.4%) ~
35-44 & 15 1+(13.3%) ~ 45-54 f& 17 +(15.0%) ~ 55-64 # 28 i+ (24.8%)* ** 65 #
31 #(27.4%) ° 142 B % ¥ >3 #(2.7%)F ARk 03 F S ATH K o 18 e
BBk 1 2(0.9%)F 2 B E 0 1 2(0.9%)i F 2 Ak B~ 5 2 (4.4%)
B~ 1 R (0.9%)H T 17 01 (0.9%) AL B E REP F 4 (3.5%) 5 E W B
FRP(E2)0142 =B %P > 9 B%(6.4%)% & ? @i Stk * Ak FEKR S
% 0 @ 80 (56.3%) 5 AL ¢ ¥ B P 65 i(57.5%)5F AT R R (X ) -
142 = kP 39X KT ¥ K 5 (3.5%)7 4 =i ATBE B HLETFE 97
*(68.3%)% » F 75 s ATHEG R H LG FFH 39 2(27.5%)¢ 0 F 34 ATH

PR F R EAMEBPORE 10(07%) (%) HERFIAIRS L EE RS
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(0.7%) ~ % & § 7 F 74 (52.1%) ~ 7= 43 (30.3%) » 2 & (Lh %% 2 7%) 3 =

(2.1%) ~ %?ﬂ;é’z‘—‘)ﬁ‘:}i@ “f 1 (0.7%)7 ~7 (4.9%) >

313 (9.2%) 5 Y A &

4%k (£ )o3% 142 B A F1A 4 47 5 % 4o Beijing 3] 81 *(57.0%)-Beijing-

Like %] 3 -(2.1%) ~ Non-Beijing %] 58 (41.9%) (% = ) °

22 1426 B AT RPIEEZ BREEA
N (%) N (%) N (%)

113 (79.6) 29 (20.4) 142 (100)
e
& 26 (23.0) 9 (31.0) 35 (24.6)
g 87 (77.0) 20 (69.0) 107 (75.4)
£ #
0-14 0(0) 0(0) 0 (0)
15-24 8(7.1) 1(3.4) 9 (6.3)
25-34 14 (12.4) 2 (6.9) 16 (11.3)
35-44 15 (13.3) 2 (6.9) 17 (12.0)
45-54 17 (15.0) 7 (24.1) 24 (16.9)
55-64 28 (24.8) 4 (13.8) 32 (22.5)
>65 31 (27.4) 13 (44.8) 44 (31.0)
gL = 313
A 3(2.7) 0 (0) 3(2.1)
E3 110 (97.3) 29 (100) 139 (97.9)
GRUR S &
R E PSR 1(0.9) 0 1(0.9)
Hi B L 4 (3.5) 0 4 (3.5)
R 4 FE % B 1(0.9) 0 1(0.9)
IR 4(3.5) 1(0.9) 5 (4.4)
LR 5 (4.4) 0 5 (4.4)
(R R 0 1(0.9) 1(0.9)
D7 0 1(0.9) 1(0.9)
R T e AL AN 0 0 0
FFEE T 0 0 0
& 98 (86.7) 26 (89.7) 124 (87.3)
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+

22 142 G RBAE A S HIPE R BREELS I ()

N (%) N (%) N (%)
113 (79.6%) 29 (20.4%) 142 (100%)

E7 3
At 41 (36.3) 12 (41.4) 53 (37.3)
B 65 (57.5) 15 (51.7) 80 (56.3)
&3 7 (6.2) 2 (6.9) 9 (6.4)
I kP e
¥ 4 (3.5) 1(3.4) 5(3.5)
A SN 4 75 (66.4) 22 (75.9) 97 (68.3)
B¥ 253K 34 (30.1) 5(17.2) 39 (27.5)
2% EMETR 0 1(3.4) 1(0.7)
& X kT 0 0 0
8% R 7
H zs 1(0.9) 0 1(0.7)
A E 59 (52.2) 15 (51.7) 74 (52.1)
e 32 (28.3) 11 (37.9) 43 (30.3)
Hi (R E%2 %) 2(1.8) 1(3.4) 3(2.1)
FE LR % 1(0.9) 0 1(0.7)
oAl 7 (6.2) 0 7 (4.9)
FN 11 (9.7) 2 (6.9) 13 (9.2)
B EA FA
Beijing 65 (57.5) 16 (55.2) 81 (57.0)
Beijing-Like 2(1.8) 1(3.4) 3(2.1)
Non-Beijing 46 (40.7) 12 (41.4) 58 (41.9)

foFLQIREA 5304 + F 43 605 7= & 6] £ ¢ 4 31(72.1%) blakff &7 F A
F14] cluster ¥ %7 > %12 C00041 cluster (2% & 59 &])F 8 & % > A & F 4L
2o H@ o Pl % - &= $): CO0002 (2) ~ CO0004 (1) ~ CO0015 (1) ~ CO0017 (1) ~ CO0030
(1) ~ CO0034 (2) ~ CO0040 (1) ~ CO0062 (1) ~ CO0063 (1) ~ CO0081 (1) ~ CO0105 (1) ~
C00110 (1) ~ C00112 (1) ~ C00113 (1) ~ CO0134 (1) ~ CO0138 (1) ~ C00142 (1) ~ CO0144

(1) ~ CO0164 (1) ~ C00273 (1)% C01018 (1) °
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2. % FRILELL

142 FLQ 4% B R H LG P B et b > 730 4 = o JI% BB AER
(Middlebrook 7H11 2§ #5 T 45 % ] ;% )Fx T MDR 44, 1% % #c 5 109 (76.8%) i % MDR
B%(NH 2 RIF #%) > 3 25 (17.6%)7= 5 % MDR % -~ MDR+EMB #u¥ }
24(16.9%) = ~ MDR+SM 1% % 23 (16.2%) = ~ ¥f 4 f&— 5% % (INH+RIF+EMB+SM)
¢ AFIRIG 37 (26.1%) 0 5 142 $A) F 109 MDR-TB {5 (#% 3 taix  F
#1321 A RR-TB £7 9 th RIF A7 )i {7 B 14 & 4 FLi & 47> 4+ RFB $L% 88 1+(62.0%)~

PZA #% 37(26.1%) 1 ~ Pre-XDRINJ 7 8(5.6%) ~ Pre-XDR FQ (MOX) 3 48(33.8%)

%2 XDR6 (4.2%) 7 °

4 = 109 peFZE A iy A 45

Resistant Profile L #H B
No. (%) No. (%) No. (%)
INH+RIF 25 (17.6) 17 (12.0) 8 (5.6)
INH+RIF+EMB 24 (16.9) 18 (12.7) 6 (4.2)
INH+RIF+SM 23 (16.2) 17 (12.0) 6 (4.2)
INH+RIF+EMB+SM 37 (26.1) 34 (23.9) 3(2.1)
MDR resistant to additional drugs
(No. of isolate tested)
Rifabutin (n=96) 88 (62.0) 69 (48.6) 19 (13.4)
Pyrazinamide (n=94) 37 (26.1) 30(21.1) 7(4.9)
Kanamycin (n=96) 7 (4.9) 5(3.5) 2(1.4)
Amikacin (n=96) 5(3.5) 4(2.8) 1(0.7)
Capreomycin (n=96) 5(3.5) 4(2.8) 1(0.7)
Ofloxacin (n=87) 40 (28.2) 32 (22.4) 8 (5.6)
Gatifloxacin (n=87) 10 (7.04) 6 (4.23) 4(2.8)
Moxifloxacin (n=94) 45 (31.7) 36 (25.4) 9 (6.3)
Levofloxacin (n=96) 39 (27.5) 30(21.1) 9 (6.3)
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Ciprofloxacin (n=85) 30(21.1) 22 (15.5) 8 (5.6)

Ethionamide (n=96) 36 (25.4) 26 (18.3) 10 (7.0)

Para-aminosalicylate (n=96) 9 (6.3) 8 (5.6) 1(0.7)

Cycloserine (n=96) 1(0.7) 0 1(0.7)
Linezolid (n=84) 0 0 0

3.FLQ BAAREHE A T T B LR T - KA
3.1 MOX $7L# 142 $A(MIC % % > 0.5 pg/mL T 2| 25 $L% F1k)

MIC 2] Z_% MOX-R/A 2 1 ] MOX-S (WT) [tk 64 tk > MIC &% ¥ 5>0.5
ug/mL o § MIC | 2 3 MOX-R/4 2 # Bl MOX-R > Rl & § 68 tkfF o % MIC 2| 2
5 MOX-S/~ 4 #& B MOX-R> Bl F 64kiF ° F 4R R R Bd A TH(2
gyrB G551R) & §_A A 4F ¥ 16 (1 $& gyrA V55M £7 1 & gyrB G522S) P £ % | % 4
FTHRELMICER 273 - R AFHRHE MOXOMICHESHE 7 - X573
49.3% (70/142) (Bl =) »

142 $h 8 5 MOX-R 22 Fjtk » A 47 MIC A F jo ] 2 22 4 5 5% & % v i

(1)= + 2% X B RIZ| gyrA & gyrB R % =83 64 11 1 47 (73.4%)tk 5 MIC i4
A28 4 (Lug/mL) » 17 $h 5 3o kR 48 o PB4k R 2 MIC>0.5 pg/mL # 4
ERGERARFE LT A FREES 5 R (S 05 pg/ml) & fE (> 05
pe/mL)2 %4 TRt k& o FOAR 2t § MIC 42T TR kR B o P AR i)
MEAEE - REZ LRV FRAREDLEERTFETL AFLHER WT 7

o T OMEAE MIC R #* B kR KA AT L MOX ¥ o

(2)> 5tk F HRIF gyrA & gyrB R % =B:F 784k © 51 44(35.9%, 51/142)
X8 % gyrA codon 94 > * 12 D94G R ¥ 5 1(25.4% > 36/142) 0 R B 2 B
FLE(MIC28ug/mL 7 224k ~4pug/mL 3 6%k ~2ug/mL 3 5%k) - 23 2 kirgd
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MOX 5CR » % = % % % [tk & A90V(7.0%10/142)># # 4 54k MIC & 4 pg/mLe
5= 5 REF RS DIAN (4.9%°7/142)% 5 B kR ¥ -3 AR ¥ =2k gyrA codon

88 W LFLEM o AR UFLE B4 hH - 2R % gyrAV55M -~ gyrB D522S

BEELEERRGAATIA+ L1090 ¥ £ 5 HE- Fik o kR R REHER
SR R T R > R ek dc o @ gyrB G551R R % 5 ¥ MOX AR
Fith 7 i & MOX 4 (L g AR M - %4 2 [F]K gyrB GS1IR *F > 22 gyrB 4p b ¥ -

REE PR - BIFZ) TR RH G H L oyB M R R FR O K

HAp ML AR

MIC (ug/mL)
8 1 | 43
1] 18
III-- 18
1 IIIIII_54
2
025 1
012 3
.06 [l 3
8 1 i'] 1 22 h'l 5
4 5 1 6 2
2 1 2 1 2 5
M | K A MU I R | (R IS TR IS
0.5 1
0.25 1
0.12 1
0.08 [J1 | 2

gyrA V55M gyrA G8BA gyrA G88C gyrA DB8ON gyrA ASOV gyrA S91P gyrA D94A gyrA D94G gyrA D94H gyrA D94N

0.12 ]2

gyrADS4Y gyrAATIA gyrA AUV - gyr DSOON gyrB 65225 gyrB ES40D gyr GSS1R gyrb TS3ON ayrA DO4H WT
L109L D946 A502* gyrB L431L

Bl= ~ 142 Fth2 MOX # MIC » # $18 » TSR &% - & % MOX fh;é%&;fé)ii 0.06 -8

pg/mL > MIC i& 0.5 ug/mL = T k& > #3% Ftk MIC % %> 0.5 pug/mL T 2| 25 5% gtk o 44 3F
EORFLQEEFF M R R RRBREPEL T s HRBAT I WT 2 FRREUES
BIHE D ARSI FLQE G MR R 2 4 4k B4 7 o H37RVMIC i % <0.12 pg/mL -
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3.2 OFX % 142 th(MIC % % > 2 pg/mL ¥ 2] 23 fi 1K)

MIC *| Z_5 OFX-R/4 2 #& B OFX-S } 21tk » # MIC>2 pg/mL » MIC 2] %_
% OFX-R/4 # ¥ ip] OFX-R $ 66 t& » MIC /‘#%Eﬂ&r%}m o MIC k& & 22
OFX-S/4 4 & iP| OFX-R > B} 7 K[ o MIC k& 5 2| _ OFX-S/4 2 4 iR OFX-S
RIF 444K F ° F AR % BN A4 LA (2 4 gyrB G551R) & A R Hi8(1
+k gyrAV55M 27 1 %k gyrB G522S)R| £ % 2|2 A F % B MIC S % 5 % — 3K
A B OFX e MIC B % ¥k » 7 - K5 F 19.7% (28/142) -

142 th 8 52 FOX-R Fth » 445 MIC & % 2 &1 A 5 g i % v AF

(1)~ =+ ek A BRIF| gyrA & gyrB R ¥ =85 643k H ¢ 3842 MIC 3
2ug/mL> 4k % 1pg/mLo 1455 0.5pug/mLs @ F 9 k5 MOk B 2% (4 pg/mL)
34k % 8ug/mL> 14k % 16ug/mL > 8 k% B Jk & 2% (32 ug/mL) o % A FodE &
T A TR E R S AR (<2 pg/mL) & B 1 (>2 pg/ml) o 4oF & & T MIC £
TR RAR > BREA S DST R4 - REZ - ¥ j FMAF > 5d A5
o 5 WT Fth2 OFX i Ltk > MICRBR S5 F ML v B kRAERAK
DI(B e ) o

(2)~ F 2% WR|F| gyrA & gyrB R % =B5 78 &k 1 51 }A & gyrA codon

94 %% > H ¢ D9AG F 36 k¥ BB AR FLE(MIC 232 ug/mL F 13 k- 16

ug/mL 3 144k ~8ug/mLF 7Hk)> e im5 24k 5 $ OFX AT © % = 5 RE Ak

5 A0V 14k% MICIpg/mL > %= % REFHR S DN 7t 7 ¥ 4 OFX § #&

BB R FLE(MIC216 pg/mL) o #* “t > gyrAV55M ~ gyrB G522S £7 B+ BL e & % %

gyrAA71A+L109L % 5 4 %0 8 — Btk & 2 2] 2R R4 OFX FLlf 35 B 4p B 2o
% % > gyrB G551R B4 MOX 2 OFX ' A7
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MIC (pg/mL)

2 1 L

16 2 1 1
8 5 2

Al | AN ISR 4 Lo
2
1 1

0.5

0.25 []1 2

gyrA V55M gyrA G88BA gyrA GBBC gyrA D89N gyrA A90V gyrA S91P gyrA D94A gyrA D94G gyrA D94H gyrA D94N

gyrA D94Y gyrA A71A gyrA ASOV gyrB DS00N gyrB G522S8 gyrB E540D gyrB G551R gyrB T539N gyrA D94H WT
L109L D24G AgOZ; gyrB L431L

Ble ~ 142 Fth2 OFX #F MIC » F R T » F ko % o & * OFX S k& 5 0.25-32pg/mL> MIC

B2 pg/mL & TR kR 0 FZFTR MIC & %> 2 pg/mL T X L FEFA c ARF R LI FLQ S E S AP

f’ﬁ?t%l“ﬁ% RHBIP BT LS FRFA T SWT 2 FARENES RS Amng fuflQ #
FMR I A kB AT o H37RVMIC & 5 0.25-1 pg/mL -

3.3 LEV 4% 98 R (MIC % % > 1 pg/mL | 2_% 2% Ftk)

wiF 142 3 AR 0 98 FHRE § LEV EH A MIC B % 0 w2 e
98 th B k4 34 AL FI R % & FLLEV % 4~ 55 35 chbd (% o

MIC 2| %_% LEV-R/A 2 4RI LEV-S F 14k » # MIC=4 ug/mL (R ) -
MIC #] %_5 LEV-R/4 # #& i8] LEV-R } 47 $k » MIC & ¥ j& Fl4c BT - MIC 2
F_5 LEV-S/4 4 kiR LEV-R > B1F 5k F » MIC 2] %5 LEV-S/4 4 & ip] LEV-
SH 44+k > F 1thgyrBG522S R % > RIA 72 H| 2 F+ %2 MIC % % &
o R AFRREFELEVAOMICERHE - 3 - RF 5 6.1%(6/98) (R

7)o
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142 $ 1§ 56 LEV-R S ik 0 A 47 MIC A F ol 2 222 5 fa5% - b

7]1
(1) &+ ez A §iRlT gyrA & gyrB R R 1>8LF 454 H ¢ 1 MIC &
4ug/mL> @ F 44 1 5 % LEV AT & A B 2 5% % A ﬁfﬁ%%% 5 AR
t(s 1 pg/mL) e F# (> 1 pg/mlL) o 4ow t 32 3] MIC #2375 kR PF > B 2L
BRI E - RERIFET G L FHEK LS WT Fik o & MIC 385 2| 2 5
LEV 5T AR+ 3kem E(F7 THRWT S BERLE) o
(2) »~F =7 HiR3| gyrA s gyrB R +BE3 53 k134 14(34.7%, 34/98)
R % EL 5 gyrA codon 94 - H ¥ D94G b 24.5%(24/98) » F 22 th kR F A%
BRAAZEMIC24pg/mL) > e 2tk 2 H LEVATR M FtR e % = 5 R ARG &
gyrA A90V > 9 k¥ % FL% (MIC> 1 pg/mL) ; gyrA D94A %2 D94AN 2 %= % %
% % 4 LEV #RZEE(MIC> 1 pg/mL) - F PFE G 5 R% B gyrA D94H+ gyrB
L431L £ gyrB T539N+A502*+P606 =71+ *pﬁ'%% » P ¥ LEV ATR - 2 & G88C 3
LEV 2 T;ﬁﬁx » & G88A 7 ¥ LEV AT - gyrAV55M 7 gyrB G522S ' ¥ & 4
WH- R VT RFRRRPE LEVAE R RAPM L
MIC (ug/mL)
a I_IIIII38
[L]] 10
1 |- 10
os | NN -
0.25 8
0.12 0
Lokl
IS I R I 4___ @2 ____
111 l—1
0.5 2
- gyrA GB88A gyrA GB88C gyrA D39N gyrA A0V gyrA S91P gyrA D94A gyrA D94G gyrA D94H gyrA D84N gyra D94Y
4 M1 1
oA ) I
1 1 7
0.5 ]‘I 29
0.26 8

gyrA A90V gyrB D500N gyrB G522S gyrB T539N WT
D9%4G AS502*
P606P
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Bl ~98 Atz LEVE MIC » # /1 » F k%% o LEV gk k& 5 0.12-4 pg/mL >

MIC & 1pg/mL 5 F2ft ik B > #c3% Btk MIC 2 % > 1 pug/mL T 2] 2_5 $od Btk - 44 2 3 FLQ
EF M 2R RRREPELF Y 2 RBAT S WTNES BHR ) ARRER
FLQ # 3 MR g A d kB4 7 o H37RVMIC & % 0.12-1 pg/mL °

4, BROEHBB AT HIAELEE T - K

RIP /N INHAH A F s BBt - REF AN 3 EF S e
MTBC Fth® > £ 4 181 $k(11.0%) ° & AF7 5 181 $hF|} > k= PF RIP £2 INH & {7 5 % 7
- KRB 44k(2.2%); HHRIP 2474 5% 2 - %% 10+ > Am INH % — %P % iF 128
R (M)

FLQs % 7 #1ic & mﬁ%‘]”fﬁi— 1009 tk > H ¥ 3 76 tk(7.5%) 5 ¥ = - FLQs # 3~
C A RHE MAENT - R AET P TA 0142 B o FLQs FUE A T K
HHEMCEEEINOE - RELT MOX 5 49.3% ~ OFX & 19.7%%2 LEV 5 6.1%
%\, AN) o

AN DR EF LIRS BB - RS -
Drugs Discordance (%, N)
Genotype/Sanger sequencing VS DST cases
RIP and/or INH 181 (11.0, 1650)*
RIP and INH 4(2.2,181)
RIP 10 (5.5, 181)
INH 128 (70.7, 181)

Genotype/Sanger sequencing VS MIC cases

Any FLQs 76 (7.5, 1009)**
MOX 70 (49.3, 142)
OFX 28 (19.7, 142)
LEV 6(6.1,98)

*5 2008 # 17 3 2018 & 9 ¥ R #ric f chii# |4 MTBC ki fice ** 5 2013 & 1 ¥ 3 2018
£ 50 [ Aryc b FLQs $88 4k R e R Ll o

(2) S ERFEBPFBRAFIA

1.2012 3 2018 & ~ 17

%2012 #1 % 3 2018 # 10 * 31 p it » ¥ 3 828 MDRMTBC ?ﬁﬁk U
% 447 143~134~116~118~109~ 117 ~ 91 MDR MTBC ﬁ%‘]”}% o % % BT ! clustered
Ftk 562 & (67.9%) ~ non-clustered (¥ & F]3| unique -*F*,') Ftk 265 & (32.0%)%

Mycobacterium bovis (bovis) Ftx 1 & (0.1%) - % & clustered £ non-clustered 2
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G deT

Year 2012 2013 2014 2015 2016 2017 2018 Total case No.
Clustered | 100 94 83 78 66 84 57 562 (67.9)
cases (69.9) (70.1) (71.6) (66.1) (60.6) (71.8) (62.6)
(N, %)
Unique 43 40 33 39 43 33 34 265 (32.0)
(N, %) (30.1) (29.9) (28.4) (33.1) (39.4) (28.2) (37.4)
Bovis 1 1
(N, %) (0.8)
Total N. 143 134 116 118 109 117 91 828 (100)
100%
90%
80%
70%
60%
50%
40%
30%
20%
10%
0%
2012 2013 2014 2015 2016 2017 2018 Total
= bovis 1 1
M unique 43 40 33 39 43 33 34 265
B clustered 100 94 83 78 66 84 57 562

W= 2012-2018 & R f & 2 B Fiik 2 v Gl

562 & clustered FixA B> 211 B cluster ) %] » &+ cluster ¢ ¥ 31 $k

(C00041): H = 5 20 & (C00027)~19 & (C00113) % 12 $k (C00040)-211 clusters

S A F4eT 0 1520 FBRE F 2clusters (0.9%); 11-19 Ftk+£ F 4 clusters (1.9%);

5-10 Fj¥R £ 7 25 clusters (11.8%); 3-4 Fth = 7 28 clusters (13.3%); 2 Fjtk = 7 50
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clusters (23.7%) % 1 Fk(# 45 2012 & 2 % MDR & 3 # 2- MDR Ftkk F1314p
[ —"Ff)i— 3 102 clusters (48.3%) °

R~ T >0 828 & MDR 3% ¢ - 48(5.8%) X 324X - ¢ 7 114 %
SHALZ 34 LS d o B Y 5 10(20.8%) 4 2 FtkF clustered A FF| 0 ¢
FLEAHAL Tt AL LEETAL 13 AMES - Y C00159
C01007 A &% p 2 L4%3 B %> P C01007 A LA R X ¥ ;@ H 4 38(79.2%)
Az FRA T & unique o & E A TS F A A4 o ARAB K K780
Ao § ik 76.5% 0 & ik 23.5%; §F <t G 362 LRI 65 KU R S
38.2% > # = % 55-64 & ik 22.3% ~ 45-54 A ik 17.9% ~ 35-44 A& - 11.4% - MDR i
AL R B 287% BEFH Y R c 3 2 o AWk 183% ~ 17.6% ~
15.4%-spoligotype £ F]3] 14 Beijing 3] & % » it 52.8% H =X 5 Harrlem 7] it 15.6%~
EAl 3| ik 6.7% ~ T 3] i+ 4.5% > undefined '*Ff it 11.3% - A T ? FL & Ztk"]"“ ol
dod L oo

%+ 828 ~ MDR-TB f# % ¢ > XDR-TB # % 7 17(2.1%)* - 2012 % 2018 £ » %|
% 333~2~2-3-4+4 ;;f'Tt‘“,$1 L2015 A R 5 A FEA L HeRY X

AR A 216 & &P XDR-TB ¥ 12 (75%)E& 7 clustered A F]F] » # ¢ ¢ &r2 < %

f

R F(C00113) ~1 4 5 AL®HFF (CO0015) ~1 % XDR % FJZe MDR 3%
(C00002 » 2012) iz fie % % #- XDR = 2018 # 4 £ XDR ¥ » 2 % FthA FIA) A u|

C00002 # C00130° ¥ 2 A % unique (% +-)-

2. 2018 MDR MTB Atk F] 4~ 4] 4 47
2018 ## 1 10 " 31 P ok > MDR jFAtk+ 247 91 tk - H ¢ > 40 (44.0%)k 5
clustered Ftk > & F]3] & 2012-2017 # MDR FitkF 48 FE’—‘F‘,’ » 13 & (14.3%) = &2
2012 #2 % MDR & # ¢ 22 MDR FthA FIAl4p ke 5 ¥ F 4 % (4.4%) ~ 2 B
2018 # #7112 clustered MDR #7# F]4] C01011 3 C01013 - H 4> 34 $& (37.4%)
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(¢34 pxppt L d) 535 unique -

2018 & 91 kA 32 B A FA(£ L =) 17 B CO0041-C00027 ~CO0057 ~
C00002 ~ CO0033 ~ CO0040 ~ CO0009 ~ C00121 ~ C00130 ~ CO0035 ~ CO0013 ~ CO0025
C00123 ~ C00039 ~ C00124 ~ CO0003 ~ C00053 % p 2012 4= 117> @ H ¥ C00041~
C00002 ~ CO0009 ~ C00121 ~ CO0035 ~ C00013 ~ C00123 * % MDR > & Lt H @ 2
MDR ik °

R S 47 12018 E AT A FACO1011 %73 2 ¢ B T kp om
BETF o ABL54KTHE 59 KL om CO1013 75 2 LB > BIA K
pEWREE B o 2L = 5 32clustered FHh B R 2 B AT At 2P 4 17
f# 2 4] C00041 ~ C00027 ~ C00002 ~ CO0033 ~ CO0040 ~ C00130 ~ C00111 ~ CO0035
C00101 ~ C00105 ~ C00013 ~ CO0025 ~ CO0039 ~ C00196 ~ CO0190 ~ CO0065 ~ C01016
2018 & clustered 2. MDR i# % #7 & i ® > »+ 2012 1 2017 # 1 > I RiE- B
AT B % eox 29 C00101 (% K E2)~ C00190 (7= &%)~ CO0065 (¥ F]+ )~ C01016
(¥ ) ENRAE- BES o ¥ &+ 2 MDRcluster (C00041) » 3 2018 # iv3F

N3 LBEREPENEER
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#4 2012 # 1% 3 2018 # 10 * 31 p 2L A A MDR FAHRAFIF %2 £ A #

—
o
—+
L

A 7173 AmAd Axs E=EF 2R ¥ R & R 2o hpad
C00159 2
2014 1
2016 1
C00165
2016 1
C00167 1
2015 1
C00195
2017
C00198
2013
C00200
2013
C00291 1
2017 1
C01007
2014
2017
unique 13 11
2012
2013
2014
2015
2016
2017
2018 1
Total 14 18 8 2 1 1 1 3 48
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% 2012# 17 3 2018 # 10 » 31 P 780 &~ MDR A B~ 2. 4 r § 2 A F| 3| F#L A

k3

2012 2013 2014 2015 2016 2017 2018 Total
No 132 ( 16.9% ) 130 ( 16.7% ) 109 ( 14.0% ) 108 ( 13.8% ) 105 ( 13.5% ) 109 ( 14.0% ) 87 ( 11.2%) 780 ( 100.0% )
Sex
Male 104 ( 78.8%) 98 ( 75.4%) 79 ( 725%) 83 ( 76.9%) 81 ( 77.1%) 81( 74.3%) 71( 816%) 597 ( 76.5% )
Female 28 ( 21.2% ) 32 ( 246%) 30 ( 27.5%) 25 ( 23.1%) 24 ( 22.9%) 28 ( 25.7%) 16 ( 18.4% ) 183 ( 23.5% )
Age
<=24 5( 38%) 5( 38%) 3( 28%) 4( 37%) 2( 19%) 1( 09%) 5( 57%) 25(  32%)
25-34 13(  9.8%) 12( 92%) 6( 55%) 8( 74%) 6( 57%) 7( 64%) 2( 23%) 54(  6.9%)
35-44 22 ( 16.7%) 14 ( 10.8%) 9( 83%) 15 ( 13.9%) 8( 7.6%) 13 ( 11.9%) 8( 92%) 89 (  11.4%)
45-54 20 ( 15.2% ) 30 ( 23.1%) 21( 19.3%) 20 ( 185%) 18 ( 17.1%) 19 ( 17.4%) 12 ( 13.8%) 140 ( 17.9%)
55-64 31( 235%) 31( 23.8%) 27 ( 24.8%) 23 ( 21.3%) 14 ( 13.3%) 25 ( 22.9%) 23 ( 26.4%) 174 ( 22.3%)
>=65 41( 311%) 38 ( 29.2%) 43 ( 39.4%) 38 ( 35.2%) 57 ( 54.3%) 44 ( 40.4% ) 37 ( 425%) 298 ( 38.2%)
Region
&itE 38 ( 28.8%) 40 ( 30.8% ) 29 ( 26.6%) 25 ( 23.1%) 33 ( 31.4%) 33 ( 30.3%) 26 ( 29.9%) 224 ( 28.7%)
JbE 12( 91%) 12( 92%) 10( 92%) 12 ( 11.1%) 12 ( 11.4%) 11( 10.1%) 14 ( 16.1%) 83 ( 10.6%)
g 25 ( 18.9% ) 16 ( 12.3%) 22 ( 202%) 23 ( 21.3%) 25 ( 23.8%) 13 ( 11.9%) 13 ( 14.9%) 137 ( 17.6% )
i 18 ( 13.6%) 23( 17.7%) 17 ( 156% ) 15 ( 13.9%) 17 ( 16.2% ) 19 ( 17.4%) 11 ( 12.6%) 120 ( 15.4% )
R 24 ( 182%) 25( 19.2%) 24 ( 22.0%) 18( 16.7%) 13( 124%) 24 ( 22.0%) 15 ( 17.2%) 143 ( 183%)
HE 15 ( 11.4% ) 14 ( 10.8%) 7( 64%) 15 ( 13.9%) 5( 48%) 9( 83%) 8( 9.2%) 73( 9.4%)
Spoligotype
Beijing 75 ( 56.8% ) 67 ( 51.5%) 55 ( 50.5%) 56 ( 51.9%) 56 ( 53.3%) 57 ( 52.3%) 46 ( 52.9% ) 412 ( 52.8%)
Manu_ancestor ( 23%) 4( 31%) 6( 55%) 8( 74%) ( 1.9%) 6( 55%) 2( 23%) 3 ( 40%)
Haarlem 23 ( 17.4%) 22 ( 16.9%) 21( 19.3%) 14 ( 13.0%) 15 ( 14.3%) 12( 11.0%) 15 ( 17.2%) 122 ( 15.6%)
EAI 6( 45%) 10( 7.7%) 11( 10.1%) 7( 65%) 2( 19%) ( 55%) 10 ( 11.5% ) 52(  67%)
T ( 38%) 9( 6.9%) 3( 28%) 5( 46%) ( 38%) ( 28%) 6( 6.9%) 35(  45%)
LAM 1( 08%) 1( 08%) 0( 00%) ( 1.9%) 1( 1.0%) 1( 09%) 0( 00%) 6( 08%)
Bovis ( 0.0%) 0( 00%) 0( 00%) ( 09%) ( 0.0%) ( 00%) 0( 00%) 1(  01%)
Unknown 3( 23%) 2( 15%) 2( 18%) 7( 65%) ( 67%) ( 64%) 2( 23%) 30(  3.8%)
undefined 16 ( 12.1%) 15 ( 11.5%) 11( 101%) ( 65%) 17 ( 16.2%) 17 ( 15.6%) 5( 57%) 88 ( 11.3%)
negative 0( 0.0%) 0( 00%) 0( 00%) ( 09%) 1( 1.0%) 0( 00%) 1( 11%) 3( 04%)
clustering
clustered 100 ( 75.8% ) 92 ( 70.8%) 81 ( 74.3%) 77( 71.3%) 64 ( 61.0%) 81( 74.3%) 57 ( 65.5% ) 552 ( 70.8% )
non-clustered 32 ( 24.2%) 38 ( 29.2%) 28 ( 25.7%) 31 ( 28.7%) 41 (39.0% ) 28 ( 25.7%) 30 ( 345%) 228 ( 29.2% )

- 2012# 1% 3 2018 # 10 ' 31 p XDR A F|A| 2 & (> A #

£ 714 STNO Lineage 2012 2013 2014 2015 2016 2018 Total
C00002 2090 H3 1 2 1 4
C00004 50 H3 1 1
C00015 1 Beijing 1 1
C00113 1 Beijing 1 1 2
C00130 941 Beijing 1* 1 2
C00157 250 Beijing 1 1
C01004 1 Beijing 1 1
unique 1 Beijing 1 1 1 1 4

190 Beijing 1 1
Total 3 3 2 2 3 4 17
e -
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% - 2018 # 1-10 * 40 t clustered MDR [tk 2012 & I 2018 & § 4 % 2 4 &
2018 & 373 2. 3 F7

2 713 ST NO Lineage 2012 2013 2014 2015 2016 2017 2018 Total
C00041 1 Beijing 8 5 3 5 3 3 4 31
C00027 1 Beijing 2 4 5 2 2 2 3 20
C00057 1 Beijing 1 2 1 1 2 1 3 11
C00002 2090 H3 1 1 1 2 1 3 9
C00033 1 Beijing 1 3 3 2 9
C01011 1 Beijing 2 2
C01013 511 H3 2 2
C00040 1 Beijing 3 3 2 2 1 1 12
C00009 316 H3 2 1 2 3 2 1 11
C00121 1487 Unknown 1 3 2 3 1 10
C00130 941 Beijing 1 2 1 2 1 1 8
C00111 19 EAI2-Manila 3 1 1 1 1 7
C00015 1 Beijing 2 1 1 1 1 6
C00051 742 H 1 1 2 1 1 6
C00035 undefined  undefined 2 2 1 1 6
C00101 1 Beijing 1 2 1 1 1 6
C00105 50 H3 1 3 1 5
C00013 250 Beijing 2 2 1 5
C00025 1 Beijing 1 2 1 1 5
C00123 523 Manu_ancestor 1 1 1 1 4
C00039 523 Manu_ancestor 2 1 1 4
C00196 1226 Unknown 3 1 4
C00058 1 Beijing 1 1 1 1 4
C00124 19 EAI2-Manila 1 1 1 3
C00190 2040 T3 2 1 3
C00065 250 Beijing 1 1 1 3
C00023 1 Beijing 1 1 1 3
C00003 2090 H3 1 1 1 3
C00301 19 EAI2-Manila 1 1 2
C01020 2393(TW5) T1 1 1 2
C00053 50 H3 1 1 2
C01016 1 Beijing 1 1 2
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# - = 2018 & 32 fé clustered Fth2 B X FiH A F

HLE STNO  Lineage H4miR| 2012 2013 2014 2015 2016 2017 2018 Total
C01011 1 Beijing “Edil

C01011 &%

C01013 511 H3 H %
= e

N = RN N

C01013 &%

€00041 1 Beijing  #rdbili 1
HEET 1
R 2
[ 1
=0t 1
e 1
EE
R
T

CO00041 &3

C00027 1 Beijing &dbi
Wt
BhE 1
A 1
WA 1 1 1
T 1 1 1 1 2
i SRR 1

s

1A

- IF NN
P RlaN e e

w

&

[N)

-

w
NFRPOWRRANPOWRRRERNRRNRF R[N N

-
[N

C00027 &% 2

S
(8]
N
N
N
w
S

C00057 1 Beijing &dbLm 1
e 1 1
PE 2
AL 1
TR 1
e 1

N
-

C00057 &5 1 2 1 1 2 1 3

[N

C00002 2090 H3 adth 1
Frk 1 1 1
HhE 1
A 1
AL 1
[Eaite
RGN

C00002 &5 1 1 1 2 1

C00033 1 Beijing = ii% 2
Frbmi 1 1
HRE 2
=L 1

PRl e

C00033 &% 1 3 3 2

C00040 1 Beijing ALl 2 2 1
[=aivil 1 1
Hrdbr 1 1
e 1
A 1
=zl 1

C00040 &t 3 3 2 2 1 1

[N

C00009 316 H3 B A 1
A 1
TEHE R 2 1 1 3 2

C00009 &5F 2 1 2 3 2 1

[N

C00121 1487  Unknown J:ffi 1
adui 1 1
Hrib 2 1 3
PR 1

C00121 &5 1 3 2 3 1

[N

C00130 941 Beijing ‘E % 1
aik 1
it 1 1
A 1
e 1
=L 1 1

OINRPRPNRROFPRONRPRRPORRNIFRPRPRPNONNORPRNW®WORRRRERRERORRPRREFRRELNONS

C00130 &% 1 2 1 2 1 1
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2018 & 32 f& clustered Fth2 B R 5iH ~ % ()

FPRAEI  STNO  Lineage R4iifl 2012 2013 2014 2015 2016 2017 2018 Total
00111 19 EAI2-Mar #{15% 1 1
=0 1 1

e 1 1 2

J# H R 2 1 3

C00111 &5 3 1 1 1 1 7
C00015 1 Beijing &db 1 1
=0t 1 1

1 1

1 1 2

1 1

C00015 &% 2 1 1 1 1 6
C00051 742 H 1 1 2 1 5
1 1

C00051 &&f 1 1 2 1 1 6
C00035 undefined undefined 7 ik 1 1
Elaahiv) 1 1

ST 1 1 2

s 1 1 2

C00035 &&f 2 2 1 1 6
C00101 1 Beijing LA 1 2 1 1 1 6
C00101 &= 1 2 1 1 1 6
C00105 50 H3 &lbmh 1 1
wrdbmi 1 1

A 1 ! 2

S 1 1

C00105 & 1 3 1 5
C00013 250 Beijing kT 1 1
ot 2 1 1 4

€00013 &3f 2 2 1 5
C00025 1 Beijing &Eg 1 1
ST 1 1 1 3

it 5% 1 1

C00025 & 1 2 1 1 5
C00123 523 Manu_anc b 1 1
TR 1 1

EE 1 1

=1 1 1

C00123 &&t 1 1 1 1 4
C00039 523 Manu_anc &L 1 1
T 1 1 2

i 1 1

C00039 &&f 2 1 1 4
C00196 1226 Unknown & /17 1 1 2
Jt H R 2 2

C00196 & 3 1 4
C00058 1 Beijing kil 1 1
=0 1 1 2

R 1 1

C00058 &3 1 1 1 1 4
C00124 19 EAI2-Mar 1L 1 1
SETE 1 1

fi= il 1 1

C00124 & 1 1 1 3
C00190 2040 T3 (LR 2 1 3
C00190 &3f 2 1 3
C00065 250 Beijing BT 1 1 1 3
C00065 &=t 1 1 1 3
C00023 1 Beijing Bk 1 1 2
e 1 1

C00023 &= 1 1 1 3
C00003 2090 H3 % 1 1
Ealn s 1 1

B T 1 1

C00003 &&t 1 1 1 3
C00301 19 EAI2-Mar & 11117 1 1
ERRRR 1 1

C00301 & 1 1 2
C01020 2393(TW!T1 HkE 1 1
TR 1 1

C01020 &&f 1 1 2
C00053 50 H3 =5l 1 1
b 1 1

C00053 &= 1 1 2
C01016 1 Beijing il 1 1 2
C01016 &3 1 1 2
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-
() AF 2 BAREREET - R2 § L8 S FR(MDR-TB) ~ 45
& 181 Hh% 2 7 - RGBS %2 MDR Btk ? » RIF $L8 11 rpoBS531L 1 10
% % (61.88%,112/181)> H =t % D516V (4.97%,9/181)> % = B H_H526D (3.87%,
6/181) - &A@ > § 10 & (5.05%)RIF #L¥ Ftk & 3 ' GenoType 3#&| &£ & rpoB £ 7]
RBIFE 2L PAFRRB(GE =)

I3 MIC » F B FIRFRM I > FF 224 T 2 rpoB VIT0F 22 % kR
¥4PM o rpoB S531L 2 H526D 222 B kA FLEAPM - 120 F SRR 25 rpoB
SS531L Fjtker 1 kR % =28k 5 D516V (A MIC<0.5 pg/mL > E_Fjth 4 £ "4z b 4L &
% broadline i » Z it
MA > ZRERNREEI TG T U BRARYRELNE B E R

2 FE e LRERE TV LApH =85 rpoB L511P ~ D516Y ~ H526L ~ H526N %

53t o LR % = 2(disputed mutation):TH * X 7

L533P [32] - ##7 5 I rpoB L511P ¥ ¢ MIC & % » fe §_2 4k D516Y £ — X L533P
PP ERERFE SRERBPEETELRMNBME  REFHFLEFES -

INH £_prodrug > ¥ * *%idf B 1im 2 HRE F 0 EAp A M2 v R & o i
B R2 7 F o INH FRZ M A3 7-45% o 4 8 INH % 4372 AR B X B X9 > P

ik 9%2% 18% o INH 8 &2 {2 F sk = ## 5 2 JE {7 (acquired)H & Ef LM > 5
APRE B o 4 & 27 INH % 4p B e ik F] ¢ 7 ! katG regulatory region (Rv1901c, furA) ~
INH avtivation (katG) ~ inhA regulatory region (fabG1) ~ active INH 2_ #& 7 (inhA) - H i
Vit B2 INH 2% 4p M © ahpC regulatory region (oxyR’) ~ compensates for
physiological KatG inactivity (ahpC) % helps keep AhpC reduced and active (ahpD) > & &
P2 fabG3 o - dkm 3 o WA 47 katG % inhA T ik R K 90% ¢ INH F%
Ho2a BEFFHATON S ARBFE Y AR RP G 1 R P FREA
B> W4Tk * BB g R o INH fL8 R % =800 katG S315T el & 5 B
(5.52%,10/181) » H =& % inhA promoter region c-15t (1.66%, 3/181) - X @ » % % i& 128
(70.72%, 128/181) k& # ™4 GenoType :## & & katG, inhA promoter, inhA, oxyR-
ahpC A FIZ /> 3 F RFRR P2 L FINH Fk (3 -+ = )eahpCregulatory
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region (oxyR’)% ahpC # 3% % E_compensates for physiological KatG inactivity » & #& %

% 23 MIC & » F]}* oxyR-ahpC #-3= F p » & F - ERl2 - -

(=) FLQ #F S Fiain® L Ap B A FI T

gyrAcodon90~91 22 94 5 B ¥ AMIF E HFFLQHFE S 3 MR B> 1 DIAG
2AV AR R RN HFLQHFEF BERIE G M (2[33] A F HEP
D9AG % £ M gyrA . ¥ LR B 28> 1 MOX~OFX & LEV ¥ § R B ¥ &2 %
T pdpe &0 B B A 21k gyrAD9AG R R Fth PR AR L 2 48 FLQ ¥4 4
FACRM S RTFIERZ L IFEHH o 5 5 AV R FIR 0 F 80% (8/10)H ] 75
MOX L itk 5 d OFX h MIC 2 % 15 A0V % % » 3 I} 90% (9/10) 5 OFX $ni¥
Ftk > © 100% (9/9) & LEV ¥ #tk o gyrADIAN 2 D94A » E 3 2 FAp i F ehR
FERT G PR FLQ 4 i 4 o gyrA V55M ~ D8IN ~ D94H ~ DAY £ f & % %
A71A+L109L ¥ 3 — B % b » R e B BAf I 4o BRER S VS5M R 5 27
FRZATRE > LA 3APREFLQ E52 MIC % ¥ &5t |2 - gyrA D94H
Ep st ARFERFIMOX 22 OFX: Ra k¥ F gyrBLA3IL F & R B2
o B § ' M MOX 2 OFX erut g B o

gyrB R % Atk > A FItRE gyrB A BE PR % 8L 7 I D500N ~ G522S~
E540D ~ G551R % — tk 5 & % % = BL(T539N+A502* +P606P) % % % - DS00N - E540D
27 TS39N # k4R $iB L FLFLQ 4§ M 12[33,34] L & AT 47 F FLQE# § 3
R R WG H - FHR R TH b E R LR o 0t gyrBTS39N % %
o PP A502 i EL% = stop codon 2 P606P Fr & R % >0 REHFBRIEN 4 B
FrER R AR RS PSS BRECIDER O F A 5 30 A
Byt 3 3 2 HkHE S TR o 4o gyrB N538l + gyrA DI4A & R %
PFg f[35] 0 A XAT T YT B TS HR gyrB G551R R ¥k 0 ¥ F ¥ AR = & FLQ
Ed L AR 0 FAMRT A FT S gyrB GS51R 5 E B FRAFIL36] 0 pt 0t o AT
B2 gyrB G522S AT R i8> £ MICRIFE % E MER FLQ ¥ > & L x>

g)(

"&%‘f

#

=i
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d A3 Bk Bt DST & % vb ¥4 > MOX~ OFX 87 LEV ¥4 0% — RiEHF 4 F 4
W % 49.3% ~ 19.7%% 6.1% (% - =) gyrA D94, D90 2 D88 > — £ % kR FLFE
M optip i 2 g R LEV R o 64 *%?*iil'l(WT)E]f B AT G Fk R MOX
Fjbk o OFX RIFES BT 0 3 217 2 A FR L MER OFX i > HAep 43 $h 5 4
Omﬁ@ﬁﬁoge¢%wiyﬁﬁﬁ@%§ﬁ%’%@&Mmmaiﬁﬁﬁﬂi
B MIC2E 2 N3 RRLGIE ~F FE2 R R'EE TR bty
#oe v pRAR NG 30%FLQ FIAR $E 2 E A FIR % FERT AL £ effluxpump 4
BE[37]c 2% 2P L FR2BBUAKRAIEAT] ) ¥ 5 MOX KERFE VR 7 &
2 —ﬁ WP EFE 4 Hu g i@ R (within-host bacterial genetic variation)® B3 ¥ X -

AFTHEL FRPS R E BRRELT - RER O FH L L REATIA S
FESE o d BPF2ATFIMA Z|FTHE 2 functional genomics 7 7 5% » fRE L
IR AT > G AT B R T R R L AR R
?ﬁéﬂﬁwﬁ&ﬁr7éﬂﬁ%w%*hﬁw%$%;+omﬁhﬁwm*

PREFIH - AT R0 FRLAFI A FEE R T R AREF S
[38] © bl4r : rpoA 2 rpoC ¥+ rpoB 18255 » EMB FL# ¥ INH FL#E M g 8% o ot

b P 4 N Ad MOER B A BA 2RPII Y FHEEREV R A B
I A F A IR A e A R o ERIFH DSTHe Rl % 7 - RBRLRRD
SPAR S %f”l FHREFRELT R Z 247 0 A X ¥ 00> A F M A #icdy O
ﬁﬁ%ﬁwi%ﬁ°%¢&%ﬁi%ﬁﬁﬁ*mﬂ’%i7ﬁﬂﬁ%
PEALTESREL S VB ATL BRE ES AL RARR R
F}éﬁrﬁﬁﬁ’ﬁmﬁﬁ%wﬁ{?%$ﬁ%h% U FIR %
Bhr T B ERFERSE A RERHR IR -

(2) MDR-TB & %k Fth A FI3| 4 45

2012 # 1% 3 2018 # 10 * 31 p it ~MD-TB B % 5 ~ R4 H = 780 * > (7
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