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Supplementary Figure 1. The divisions of global geographic areas for the phylogeographic 
analysis. To estimate the origins of those MTBC sublineages detected in China, we divided the 
world map into five broad geographic areas and used them as a proxy for the most likely origin of 
each strain. We set China as an independent area from Asia because we want to test whether the 
indigenous genotypes were from single origins. Asia* refers to Asia region excluding China. We 
didn’t subdivide America continent into different regions because only a few isolates with whole 
genome sequence were isolated there.



MRCA of 
L2.1
98.4%
B(Asia*)

Supplementary Figure 2. Phylogeographic estimation for the geographic states of the 
MRCAs of L2.1, L2.2 and L2.3 sublineages. The results from Bayesian Binary MCMC (BBM) 
method showing the ancestor states of L2.1 (a), L2.2 (b) and L2.3 (c). Pie‐charts reflect 
probability of the respective area. Areas are colored as in the legends allowing for single or 
combined distributions. The probabilities for each sublineage’s MRCA are indicated in the 
corresponding node. As RASP software only allow a maximum of 500 samples for analysis, we 
randomly sampled 500 isolates from 3,449 L2.3 isolates of global origin while all isolates of L2.1 
or L2.2 were used for this analysis. The results from Statistical Dispersal-Vicariance analysis (S-
DIVA) method showed very high consistency with BBM method and were not shown here.
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Supplementary Figure 3. Phylogeographic estimation for L2.2 and L2.3 after randomly 
reduced the isolate number from China. The results from Bayesian Binary MCMC (BBM) 
method showing the ancestor states L2.2 (a) and L2.3 (b). For the analysis of L2.2 sublineage, 
the isolates numbers from China, Germany, Guatemala, India, Japan, Malawi, Mali, Portugal, 
Russia, South Africa, UK, Uzbekistan and Vietnam were 120, 11, 1, 8, 7, 4, 1, 2, 6, 10, 27, 3 and 
161 respectively. For the analysis of L2.3 sublineage, the isolates numbers from Afgan, Belarus, 
China, Germany, Guatemala, India, Malawi, Portugal, Russia, South_Africa, Thailand, UK, 
Uzbekistan and Vietnam were 3, 22, 77, 6, 1, 3, 12, 1, 84, 10, 1, 12, 57 and 111 respectively.
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Supplementary Figure 4. Pairwise SNP distance distributions of indigenous genotypes. 
“China strains vs China strains” shows the pairwise SNP distance of MTBC strains from China of 
the corresponding sublineage. “China strains vs Globe strains” shows the pairwise SNP distance 
distribution of each China strain and each strain Global strain in the corresponding sublineage. 
These distributions indicate L4.2 (a) and L4.4 (b) strains from China formed deeply separated 
populations to those from global collections. However, L4.5 (c) strains in China could not be 
separated from global L4.5 strains, which was because the most of the genetic diversity in L4.5 
were sampled in China (except two early diverged strains sampled from Russia) and most of 
globally sampled L4.5 strains were descendants from China L4.5 clade. d) The violin plot shows 
the pairwise SNP distance distributions between the major genotypes observed in China.
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Supplementary Figure 5. Ancestral state estimation for L4.2, L4.4 and L4.5 sublineages. 
The geographic areas divisions refer Supplementary Figure 1. The probabilities for each 
sublineage’s MRCA and the China specific clades are indicated in the corresponding node.
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Supplementary Figure 6. Principal-component analysis of five lineage 4 sublineages. 
Principal-component analysis was conducted for the newly identified sublineage L4.11 and 
its four closest neighbor sublineages using the SNP matrices derived from whole-genome 
analysis. The first two principal-component axes (Dim1 and Dim2) are shown. This analysis 
demonstrated discriminative separation between L4.11 and the neighbor sublineages.
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Supplementary Figure 7. Bayesian based dating results from MTBC-6 model. Numbers on 
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strains to Ontario 

outbreak strain were 
isolated from 

Guangdong and 
Guangxi in China

The closest branch to China 
L4.4 clade were sampled in 

UK and Germany

China
Asia excluding China
Europe

Africa
America

1973 AD 
(95% HPD: 1957~1987)

Supplementary Figure 8. Maximum likelihood phylogeny of sublineage L4.4. Different leaf colors 
refer to different geographic origin of those isolates. The China L4.4 clade was highlighted with blue 
background and the branches were colored according to the geographic their geographic attributions. 
The major country transition events were marked with a star symbol, and transition time of each event 
was estimated with BEAST under MTBC-6 model. The closest brach that diverged before China clade 
was sampled from UK and Germany. The outbreak strain in Ontario turned out to be a descendant of 
China L4.4 clade, and the most recent common ancestor of that outbreak strain was estimated to 
emerge around 1973 AD. The closest neighbor strains to that clade were sampled from Guangdong 
and Guangxi provinces(South China), suggesting recent human migration brought that strain to 
Ontario. 

1967 AD 
(95% HPD: 1955~1983)

1987 AD 
(95% HPD: 1973~2002)

1568 AD 
(95% HPD: 1424~1704)

1951 AD 
(95% HPD: 1942~1988)

1460 AD 
(95% HPD: 1303~1635)

1625 AD 
(95% HPD: 1511~1754)

1568 AD 
(95% HPD: 1440~1717)

1611 AD 
(95% HPD: 1513~1725)



0.0040

SRR2
10050

5_UK
_Euro

pe

ERR550818_G
ermany_Europe

SR
R
5073623_Vietnam

_Asia

ER
R2
28
00
1_
Ru
ss
ia_
Eu
ro
pe

ERR553052_Germany_Europe

ER
R0
67
75
2_
Ru
ss
ia
_E
ur
op
e

L42SD
06692_C

hina_C
hina

SRR1169019_Belarus_Europe

ER
R4
032

77_
Ru
ssi
a_E

uro
pe

ER
R
06
77
57
_R

us
si
a_
Eu
ro
pe

ERR229972_Russia_Europe ER
R5
52
35
1_
Af
ga
n_
As
ia

ERR552051_Germany_Europe

ERR133812_Russia_Europe

ER
R2
29
97
4_
Ru
ss
ia_
Eu
rop
e

SR
R5
07
37
70
_V
ie
tn
am

_A
sia

SRR
210

034
8_U

K_E
urop

e

SaX27139_C
hina_C

hina

SRR2100202_UK_Europe

SRR
1163

393_
Bela

rus_
Euro

pe

SRR2100964_UK_
Europe

SRR1159310_Belarus_Europe

ERR
5516

52_G
erma

ny_E
urope

ER
R1
33
91
1_
Ru
ss
ia_
Eu
ro
pe

Sa
X2
71
91
_C
hin
a_
Ch
ina

SRR2101
170_UK_

Europe

SRR
2100

799_
UK_

Euro
pe

SR
R5
06
73
98
_V
ie
tn
am

_A
sia

ER
R12

006
05_

Eth
iop
ia_
Afr
ica

ERR228058_Russia_Europe

ERR551322_Germany_Europe

SRR2100107_UK_Europe

L4
2H

N
00
12
1_
C
hi
na
_C

hi
na

SR
R5
06
75
89
_V
iet
na
m_
As
ia

ERR2
29919

_Russ
ia_Eu

rope

ERR551303_Germany_Europe

ERR137196_Russia_Europe

ERR025432_UK_Europe

SR
R
21
01
14
6_
U
K_
Eu
ro
pe

ERR553143_Germany_Europe

L4
2S
D
07
74
6_
C
hi
na
_C

hi
na

ER
R13

723
9_R

uss
ia_E

uro
pe

ERR025436_UK_Europe

L42H
N
00102_C

hina_C
hina

ERR025843_UK_Europe

ERR137250_Russia_Europe
SRR2100657_UK_Europe

SRR1169095_Belarus_Europe

SR
R
50
67
38
2_
Vi
et
na
m
_A
si
a

ERR550742_Germany_Europe

SR
R
50
65
27
6_
Vi
et
na
m
_A
si
a

ERR553245_Germany_Europe

ERR234693_Russia_Europe

SR
R
11
81
12
6_
Be
la
ru
s_
Eu
ro
pe

L42
HN
000

53_
Ch
ina
_C
hin
a

ERR144624_Russia_Europe

ERR133804_Russia_Europe

SR
R5
06
72
63
_V
iet
na
m
_A
sia

ER
R2
34
56
1_
Ru
ss
ia
_E
ur
op
e

SRR1163
422_Bela

rus_Euro
pe

SRR2100338_UK_Europe

ERR551598_Germany_Europe

ER
R
067700_R

ussia_Europe

SR
R5
065

335
_V
ietn

am
_A
sia

ERR40
0327_U

K_Euro
pe

SR
R5
07
39
60
_V
iet
na
m_
As
ia

ERR552183_Germany_Europe

SR
R5
07
38
17
_V
ietn

am
_A
sia

ERR551080_Germany_Europe

ER
R2
29
98
8_
Ru
ss
ia_
Eu
rop
e

ERR067725_Russia_Europe

SRR2
10031

7_UK
_Euro

pe

ERR039345_UK_Europe

ER
R
234674_R

ussia_Europe

G
Z24132_C

hina_C
hina

SR
R5
067

473
_V
ietn

am
_A
sia

ERR
229

979
_Ru

ssia
_Eu

rope

ERR221537_Malawi_Africa

ERR133921_Russia_Europe

H3
7R
v

ERR552459_Germany_Europe

07
DS
23
11
0_
Ch
in
a_
Ch
in
a

ER
R2
29
98
1_
Ru
ss
ia
_E
ur
op
e

ERR028617_UK_Europe

Sa
X2
71
10
9_
Ch
in
a_
Ch
in
a

ER
R1
44
60
3_
Ru
ss
ia
_E
ur
op
e

L4
2H

N
00
02
7_
C
hi
na
_C

hi
na

SRR1163430_Belarus_Europe

ERR
229

986
_Ru

ssia
_Eu

rope

ER
R1
37
27
4_
Ru
ssi
a_
Eu
rop
e

ERR400526_UK_Europe

ERR
137

245
_Ru

ssia
_Eu

rop
e

07
MD

R2
31
20
_C
hin
a_
Ch
ina

SRR2100683_UK_Europe

ERR551908_Germany_Europe

ER
R
067636_R

ussia_Europe

SRR1172184_Belarus_Europe

ERR227985_Russia_Europe

ERR176734_Malawi_Africa

SRR2100395_UK_Europe

ERR025434_UK_Europe

ERR552203_Germany_Europe

SRR2100109_UK_Europe

ERR234648_Russia_Europe

ERR553287_Germany_Europe

SR
R5
07
35
16
_V
ie
tn
am

_A
si
a

ERR144555_Russia_Europe

Hu
N1
83
44
_C
hin
a_
Ch
ina

ERR552091_Germany_Europe

SRR1163347_Belarus_Eur
ope

SRR2100846_UK_Europe

SR
R5
06
52
25
_V
ie
tn
am

_A
si
a

ERR55
3137_G

ermany
_Europ

e

SRR2100858
_UK_Europe

SR
R6
71
78
2_
Ch
ina
_C
hin
a

ERR
227

992
_Ru

ssia
_Eu

rope

SRR1169054_Belarus_Europe

ERR552884_Germany_Europe

SRR210
0466_U

K_Europ
e

MTB_2679_03

SRR1162521_Belarus_Europe

ERR108464_Russia_Europe

ER
R
067684_R

ussia_Europe SR
R
11
59
18
0_
Be
la
ru
s_
Eu
ro
pe

ERR133838_Russia_Europe

ERR067596_Russia_Europe

ERR551940_Germany_Europe

ERR551463_Germany_Europe

SR
R5
06
74
59
_V
ie
tn
am

_A
si
a

SRR2100844_UK_Europe

ERR067606_Russia_Europe

SH
SY

W
10
57
_C

hi
na
_C

hi
na

ERR13
7214_R

ussia_E
urope

ERR133858_Rus
sia_Europe

SR
R
2100540_U

K_Europe

ERR257906_UK_Europe

SR
R5
07
39
78
_V
iet
na
m_
As
ia

ERR181
975_Ma

lawi_Afr
ica

SRR2
10067

7_UK_
Europ

e

SR
R5
06
73
55
_V
iet
na
m_
As
iaL42

HN
000

55_
Ch
ina
_C
hin
a

ERR025846_UK_Europe

SR
R5
07
37
33
_V
ie
tn
am

_A
sia

L4
2S
D
07
65
6_
C
hi
na
_C

hi
na

ERR553203_Germany_Europe
ERR

158
582

_Ru
ssia

_Eu
rope

ERR137233_Russia_Europe

NG-
560

4_B
TBS

-101

ERR551340_Germany_Europe

SRR1163096_Belaru
s_Europe

ERR025428_UK_Europe

ER
R2
34
61
6_
Ru
ss
ia
_E
ur
op
e

ERR028616_UK_Europe

SRR1172286_Belarus_Europe

ER
R5
52
41
3_
Uz
be
kis
ta
n_
As
ia

SRR2101024_UK_Europe

ERR072095_UK_Europe

SR
R5
06
76
21
_V
iet
na
m_
As
ia

ERR133967
_Russia_Eur

ope

ER
R0
67
61
5_
Ru
ssi
a_
Eu
rop
e

SRR
210

021
3_U

K_E
uro

pe

ERR11745
1_Russia_E

urope

ERR551273_Germany_Europe

ERR552995_Germany_Europe

ER
R
14
45
98
_R

us
si
a_
Eu
ro
pe

ER
R1
08
47
2_
Ru
ss
ia
_E
ur
op
e

ERR551483_Germany_Europe
ER

R
55
23
21
_U

zb
ek
is
ta
n_
As
ia

ER
R4
03
24
3_
Ru
ss
ia_
Eu
ro
pe

SRR2100576_UK_Europe

ERR551949_Uzbekistan_Asia

07D
S18512_C

hina_C
hina

ERR227991_Russia_Europe

ERR221541_Malawi_Africa

ERR038292_UK_Europe

SR
R5
06
56
90
_V
iet
na
m_
As
ia

SR
R5
06
76
04
_V
iet
na
m_
As
ia

ER
R
229985_R

ussia_Europe

ER
R0
67
57
7_
Ru
ssi
a_
Eu
rop
e

ERR02
9204_U

K_Euro
pe

ERR158614_Russia_Europe

ERR257907_UK_Europe

ERR551813_Germany_Europe

SRR1
1631

05_B
elaru

s_Eu
rope

ER
R1
08
42
5_
Ru
ss
ia_
Eu
ro
pe

ERR067661_R
ussia_Europe

ERR55107
2_German

y_Europe

ER
R
06
76
29
_R

us
si
a_
Eu
ro
pe

ERR
120

063
7_E

thio
pia_

Afric
a

ER
R0
676

91_
Ru
ssi
a_E

uro
pe

SRR1181288_Belarus_Europe

ERR13
3978_

Russia
_Europ

e

SRR
210

032
6_U

K_E
urop

e

ERR551165_Germany_Europe

ERR234564_Russia_Europe

ERR403280_Russia_Europe

SR
R21

003
39_

UK
_Eu

rop
e

SR
R5
06
75
77
_V
ie
tn
am
_A
sia

SRR924719_Belarus_Europe

07
DS
20
26
5_
Ch
ina
_C
hin
a

ER
R2
34
57
2_
Ru
ss
ia
_E
ur
op
e

ERR551960_Uzbekistan_Asia

SR
R2
100

878
_U
K_E

uro
pe

C
Q
22260_C

hina_C
hina

ER
R0
67
72
8_
Ru
ss
ia_
Eu
rop
e

ER
R
55
23
22
_U

zb
ek
is
ta
n_
As
ia

ERR144565_Russia_Europe

07M
D
R
02189_C

hina_C
hina

ERR02
6476_

UK_Eu
rope

ERR025435_UK_Europe

ER
R1
44
60
5_
Ru
ss
ia
_E
ur
op
e

ERR133809_Russia_Europe

ERR025842_UK_Europe

SR
R5
06
72
74
_V
ie
tn
am

_A
si
a

SR
R5
07
35
56
_V
iet
na
m_
As
ia

ER
R5
52
41
2_
Uz
be
kis
ta
n_
As
ia

SRR2100727_UK_Europe

ERR067597_Russia_Europe

ER
R
551294_G

erm
any_Europe

ER
R2
27
98
6_
Ru
ss
ia_
Eu
ro
pe

ER
R5
52
73
8_
Uz
be
kis
ta
n_
As
ia

SR
R5
065

571
_V
ietn

am
_A
sia

ERR551959_Uzbekistan_Asia

ERR400442_UK_Europ
e

ERR212000_Malawi_Africa

SRR116
2956_Be

larus_Eu
rope

SR
R21

009
25_

UK
_Eu

rop
e

SRR2101152_UK_Europe

ER
R0

67
63
2_
Ru

ss
ia
_E
ur
op
e

SR
R21

009
52_

UK
_Eu

rop
e

Q
H
291053_C

hina_C
hina

ER
R
551446_Afgan_Asia

ER
R2
29
95
3_
Ru
ssi
a_
Eu
rop
e

SRR
1163

102_
Bela

rus_
Euro

pe

L42H
N
00153_C

hina_C
hina

ERR
5511

57_G
erma

ny_E
urop

e

ER
R
23
45
77
_R

us
si
a_
Eu
ro
pe

SR
R2
100

342
_U
K_
Eu
rop
e

ERR
120

062
0_E

thiop
ia_A

frica

ERR133823_Russia_Europe
SRR

2101
696_

Sout
h_Af

rica_
Afric

a

SRR
9584

92_B
elaru

s_Eu
rope

ER
R2
34
69
1_
Ru
ss
ia
_E
ur
op
e

07D
S10249_C

hina_C
hina

ER
R
133819_R

ussia_Europe

07D
S17209_C

hina_C
hina

ERR552749_G
erm

any_Europe

ER
R2
34
65
4_
Ru
ss
ia_
Eu
rop
e

ER
R0
67
73
3_
Ru
ss
ia_
Eu
rop
e

ERR133943_Russia_Europe

ERR133981_Russia_Europe

ER
R
234586_R

ussia_Europe

L42H
N
00033_C

hina_C
hina

SRR1
16337

1_Be
larus_

Europ
e

ERR403319_Russia_Europe

SRR
210

037
9_U

K_E
urop

e

SR
R5
07
38
05
_V
ie
tn
am

_A
si
a

Sa
X2
71
09
_C
hi
na
_C
hi
na

L42H
N
00165_C

hina_C
hina

SRR2100456_UK_Europe

ERR551170_Germany_Europe

ERR551948_Uzbekistan_Asia

ER
R
06
77
48
_R

us
si
a_
Eu
ro
pe

ER
R
158573_R

ussia_Europe

ER
R2
34
68
6_
Ru
ss
ia
_E
ur
op
e

SR
R
50
73
71
1_
Vi
et
na
m
_A

si
a

SR
R5
06
72
81
_V
iet
na
m_
As
ia

07
M
D
R
10
45
2_
C
hi
na
_C

hi
na

ER
R0
67
60
9_
Ru
ss
ia_
Eu
rop
e

SRR
9247

15_B
elaru

s_Eu
rope

SRR2100750_UK_Europe

ER
R1
08
48
5_
Ru
ss
ia_
Eu
rop
e

SRR958504_Belarus_Europe

ER
R5
52
73
9_
Uz
be
kis
ta
n_
As
ia

L4
2H
N0
01
96
_C
hin
a_
Ch
ina

07
DS

14
30
3_
Ch
in
a_
Ch
in
a

ERR484734_Russia_Europe

ERR552483_Germany_Europe

SR
R5
06
52
30
_V
iet
na
m_
As
ia

SRR2101081_UK_Europe

SR
R
11
80
99
7_
Be
la
ru
s_
Eu
ro
pe

ERR028615_UK_Europe

07
M
D
R
19
21
6_
C
hi
na
_C

hi
na

SRR
2100

066_
UK_

Euro
pe

ERR257905_UK_Europe

ERR553340_Germany_Europe

ERR108509_Russia_Europe

ERR550828_Germany_Europe

SRR210048
9_UK_Euro

pe

SRR5067284_Vietnam_Asia

ERR227997_Russia_Europe

MTB_10264_03

SD
SY

W
10
51
2_
C
hi
na
_C

hi
na

ERR5
51213

_Germ
any_E

urope

ERR
108

456
_Ru

ssia
_Eu

rop
e

ERR144604_Russia_Europe

ERR551116_Germany_Europe

ERR038291_UK_Europe

ER
R
108429_R

ussia_Europe

ERR553167_Germany_Europe

ERR025438_UK_Europe

SRR1172100_Belarus_Europe

ERR137270_Russia_Europe

ERR234697_Russia_Europe

ER
R1
33
83
4_
Ru
ssi
a_
Eu
rop
e

ERR067645_Russia_Europe

ERR550685_Uzbekistan_Asia

ER
R
06
76
77
_R

us
si
a_
Eu
ro
pe

ERR1063894_Malawi_Africa

ERR133952_Russia_Europe
ERR551564_Germany_Europe

ERR552924_Germany_Europe

ERR025427_UK_Europe

ERR551818_Germany_Europe

07
MD

R1
81
54
_C
hin
a_
Ch
ina

ERR551883_Germany_Europe

ER
R
552114_G

erm
any_Europe

07
M
D
R
19
35
7_
C
hi
na
_C

hi
na

SR
R
50
67
43
5_
Vi
et
na
m
_A
si
a

ERR551608_Germany_Europe

ERR4032
51_Russia

_Europe

ER
R1
08
43
7_
Ru
ss
ia
_E
ur
op
e

ERR133969_Russia_Europe

ERR553038_Germany_Europe

SR
R5
06
55
78
_V
iet
na
m_
As
ia

ERR067753_Russia_Europe ER
R5
52
32
4_
G
er
m
an
y_
Eu
ro
pe

SR
R2
100

823
_U
K_E

uro
pe

07
M
D
R
19
36
8_
C
hi
na
_C

hi
na

ER
R
067731_R

ussia_Europe

SR
R5
06
53
99
_V
iet
na
m_
As
ia

ERR550692_Germany_Europe

SRR1163302_Belarus_Europe

SR
R
11
62
51
8_
Be
la
ru
s_
Eu
ro
pe

ERR550825_Germany_Europe

ERR025844_UK_Europe

ERR144569_Russia_Europe

ERR551282_Germany_Europe

ERR025433_UK_Europe

ERR550684_Uzbekistan_Asia

ER
R1
33
84
9_
Ru
ss
ia_
Eu
ro
pe

ERR108497_Russia_Europe

ERR046922_UK_Europe

SR
R
671832_C

hina_C
hina

ER
R2
34
66
9_
Ru
ss
ia_
Eu
ro
pe

07
D
S0

82
21
_C

hi
na
_C

hi
na

SRR2100853_UK_Europe

0.0040

SRR2
10050

5_UK
_Euro

pe

ERR550818_G
ermany_Europe

SR
R
5073623_Vietnam

_Asia

ER
R2
28
00
1_
Ru
ss
ia_
Eu
ro
pe

ERR553052_Germany_Europe

ER
R0
67
75
2_
Ru
ss
ia
_E
ur
op
e

L42SD
06692_C

hina_C
hina

SRR1169019_Belarus_Europe

ER
R4
032

77_
Ru
ssi
a_E

uro
pe

ER
R
06
77
57
_R

us
si
a_
Eu
ro
pe

ERR229972_Russia_Europe ER
R5
52
35
1_
Af
ga
n_
As
ia

ERR552051_Germany_Europe

ERR133812_Russia_Europe

ER
R2
29
97
4_
Ru
ss
ia_
Eu
rop
e

SR
R5
07
37
70
_V
ie
tn
am

_A
sia

SRR
210

034
8_U

K_E
urop

e

SaX27139_C
hina_C

hina

SRR2100202_UK_Europe

SRR
1163

393_
Bela

rus_
Euro

pe

SRR2100964_UK_
Europe

SRR1159310_Belarus_Europe

ERR
5516

52_G
erma

ny_E
urope

ER
R1
33
91
1_
Ru
ss
ia_
Eu
ro
pe

Sa
X2
71
91
_C
hin
a_
Ch
ina

SRR2101
170_UK_

Europe

SRR
2100

799_
UK_

Euro
pe

SR
R5
06
73
98
_V
ie
tn
am

_A
sia

ER
R12

006
05_

Eth
iop
ia_
Afr
ica

ERR228058_Russia_Europe
ERR551322_Germany_Europe

SRR2100107_UK_Europe

L4
2H

N
00
12
1_
C
hi
na
_C

hi
na

SR
R5
06
75
89
_V
iet
na
m_
As
ia

ERR2
29919

_Russ
ia_Eu

rope

ERR551303_Germany_Europe

ERR137196_Russia_Europe

ERR025432_UK_Europe

SR
R
21
01
14
6_
U
K_
Eu
ro
pe

ERR553143_Germany_Europe

L4
2S
D
07
74
6_
C
hi
na
_C

hi
na

ER
R13

723
9_R

uss
ia_E

uro
pe

ERR025436_UK_Europe

L42H
N
00102_C

hina_C
hina

ERR025843_UK_Europe

ERR137250_Russia_Europe

SRR2100657_UK_Europe

SRR1169095_Belarus_Europe

SR
R
50
67
38
2_
Vi
et
na
m
_A
si
a

ERR550742_Germany_Europe

SR
R
50
65
27
6_
Vi
et
na
m
_A
si
a

ERR553245_Germany_Europe

ERR234693_Russia_Europe

SR
R
11
81
12
6_
Be
la
ru
s_
Eu
ro
pe

L42
HN
000

53_
Ch
ina
_C
hin
a

ERR144624_Russia_Europe

ERR133804_Russia_Europe

SR
R5
06
72
63
_V
iet
na
m
_A
sia

ER
R2
34
56
1_
Ru
ss
ia
_E
ur
op
e

SRR1163
422_Bela

rus_Euro
pe

SRR2100338_UK_Europe

ERR551598_Germany_Europe

ER
R
067700_R

ussia_Europe

SR
R5
065

335
_V
ietn

am
_A
sia

ERR40
0327_U

K_Euro
pe

SR
R5
07
39
60
_V
iet
na
m_
As
ia

ERR552183_Germany_Europe

SR
R5
07
38
17
_V
ietn

am
_A
sia

ERR551080_Germany_Europe

ER
R2
29
98
8_
Ru
ss
ia_
Eu
rop
e

ERR067725_Russia_Europe

SRR2
10031

7_UK
_Euro

pe

ERR039345_UK_Europe

ER
R
234674_R

ussia_Europe

G
Z24132_C

hina_C
hina

SR
R5
067

473
_V
ietn

am
_A
sia

ERR
229

979
_Ru

ssia
_Eu

rope

ERR221537_Malawi_Africa

ERR133921_Russia_Europe

H3
7R
v

ERR552459_Germany_Europe

07
DS
23
11
0_
Ch
in
a_
Ch
in
a

ER
R2
29
98
1_
Ru
ss
ia
_E
ur
op
e

ERR028617_UK_Europe

Sa
X2
71
10
9_
Ch
in
a_
Ch
in
a

ER
R1
44
60
3_
Ru
ss
ia
_E
ur
op
e

L4
2H

N
00
02
7_
C
hi
na
_C

hi
na

SRR1163430_Belarus_Europe

ERR
229

986
_Ru

ssia
_Eu

rope

ER
R1
37
27
4_
Ru
ssi
a_
Eu
rop
e

ERR400526_UK_Europe

ERR
137

245
_Ru

ssia
_Eu

rop
e

07
MD

R2
31
20
_C
hin
a_
Ch
ina

SRR2100683_UK_Europe

ERR551908_Germany_Europe

ER
R
067636_R

ussia_Europe

SRR1172184_Belarus_Europe

ERR227985_Russia_Europe

ERR176734_Malawi_Africa

SRR2100395_UK_Europe

ERR025434_UK_Europe

ERR552203_Germany_Europe

SRR2100109_UK_Europe

ERR234648_Russia_Europe

ERR553287_Germany_Europe

SR
R5
07
35
16
_V
ie
tn
am

_A
si
a

ERR144555_Russia_Europe

Hu
N1
83
44
_C
hin
a_
Ch
ina

ERR552091_Germany_Europe

SRR1163347_Belarus_Eur
ope

SRR2100846_UK_Europe

SR
R5
06
52
25
_V
ie
tn
am

_A
si
a

ERR55
3137_G

ermany
_Europ

e

SRR2100858
_UK_Europe

SR
R6
71
78
2_
Ch
ina
_C
hin
a

ERR
227

992
_Ru

ssia
_Eu

rope

SRR1169054_Belarus_Europe

ERR552884_Germany_Europe

SRR210
0466_U

K_Europ
e

MTB_2679_03

SRR1162521_Belarus_Europe

ERR108464_Russia_Europe

ER
R
067684_R

ussia_Europe SR
R
11
59
18
0_
Be
la
ru
s_
Eu
ro
pe

ERR133838_Russia_Europe

ERR067596_Russia_Europe

ERR551940_Germany_Europe

ERR551463_Germany_Europe

SR
R5
06
74
59
_V
ie
tn
am

_A
si
a

SRR2100844_UK_Europe

ERR067606_Russia_Europe

SH
SY

W
10
57
_C

hi
na
_C

hi
na

ERR13
7214_R

ussia_E
urope

ERR133858_Rus
sia_Europe

SR
R
2100540_U

K_Europe

ERR257906_UK_Europe

SR
R5
07
39
78
_V
iet
na
m_
As
ia

ERR181
975_Ma

lawi_Afr
ica

SRR2
10067

7_UK_
Europ

e

SR
R5
06
73
55
_V
iet
na
m_
As
iaL42

HN
000

55_
Ch
ina
_C
hin
a

ERR025846_UK_Europe

SR
R5
07
37
33
_V
ie
tn
am

_A
sia

L4
2S
D
07
65
6_
C
hi
na
_C

hi
na

ERR553203_Germany_Europe
ERR

158
582

_Ru
ssia

_Eu
rope

ERR137233_Russia_Europe

NG-
560

4_B
TBS

-101

ERR551340_Germany_Europe

SRR1163096_Belaru
s_Europe

ERR025428_UK_Europe

ER
R2
34
61
6_
Ru
ss
ia
_E
ur
op
e

ERR028616_UK_Europe

SRR1172286_Belarus_Europe
ER
R5
52
41
3_
Uz
be
kis
ta
n_
As
ia

SRR2101024_UK_Europe

ERR072095_UK_Europe

SR
R5
06
76
21
_V
iet
na
m_
As
ia

ERR133967
_Russia_Eur

ope

ER
R0
67
61
5_
Ru
ssi
a_
Eu
rop
e

SRR
210

021
3_U

K_E
uro

pe

ERR11745
1_Russia_E

urope

ERR551273_Germany_Europe

ERR552995_Germany_Europe

ER
R
14
45
98
_R

us
si
a_
Eu
ro
pe

ER
R1
08
47
2_
Ru
ss
ia
_E
ur
op
e

ERR551483_Germany_Europe

ER
R
55
23
21
_U

zb
ek
is
ta
n_
As
ia

ER
R4
03
24
3_
Ru
ss
ia_
Eu
ro
pe

SRR2100576_UK_Europe

ERR551949_Uzbekistan_Asia

07D
S18512_C

hina_C
hina

ERR227991_Russia_Europe

ERR221541_Malawi_Africa

ERR038292_UK_Europe

SR
R5
06
56
90
_V
iet
na
m_
As
ia

SR
R5
06
76
04
_V
iet
na
m_
As
ia

ER
R
229985_R

ussia_Europe

ER
R0
67
57
7_
Ru
ssi
a_
Eu
rop
e

ERR02
9204_U

K_Euro
pe

ERR158614_Russia_Europe

ERR257907_UK_Europe

ERR551813_Germany_Europe

SRR1
1631

05_B
elaru

s_Eu
rope

ER
R1
08
42
5_
Ru
ss
ia_
Eu
ro
pe

ERR067661_R
ussia_Europe

ERR55107
2_German

y_Europe

ER
R
06
76
29
_R

us
si
a_
Eu
ro
pe

ERR
120

063
7_E

thio
pia_

Afric
a

ER
R0
676

91_
Ru
ssi
a_E

uro
pe

SRR1181288_Belarus_Europe

ERR13
3978_

Russia
_Europ

e

SRR
210

032
6_U

K_E
urop

e

ERR551165_Germany_Europe

ERR234564_Russia_Europe

ERR403280_Russia_Europe

SR
R21

003
39_

UK
_Eu

rop
e

SR
R5
06
75
77
_V
ie
tn
am
_A
sia

SRR924719_Belarus_Europe

07
DS
20
26
5_
Ch
ina
_C
hin
a

ER
R2
34
57
2_
Ru
ss
ia
_E
ur
op
e

ERR551960_Uzbekistan_Asia

SR
R2
100

878
_U
K_E

uro
pe

C
Q
22260_C

hina_C
hina

ER
R0
67
72
8_
Ru
ss
ia_
Eu
rop
e

ER
R
55
23
22
_U

zb
ek
is
ta
n_
As
ia

ERR144565_Russia_Europe

07M
D
R
02189_C

hina_C
hina

ERR02
6476_

UK_Eu
rope

ERR025435_UK_Europe

ER
R1
44
60
5_
Ru
ss
ia
_E
ur
op
e

ERR133809_Russia_Europe

ERR025842_UK_Europe

SR
R5
06
72
74
_V
ie
tn
am

_A
si
a

SR
R5
07
35
56
_V
iet
na
m_
As
ia

ER
R5
52
41
2_
Uz
be
kis
ta
n_
As
ia

SRR2100727_UK_Europe

ERR067597_Russia_Europe

ER
R
551294_G

erm
any_Europe

ER
R2
27
98
6_
Ru
ss
ia_
Eu
ro
pe

ER
R5
52
73
8_
Uz
be
kis
ta
n_
As
ia

SR
R5
065

571
_V
ietn

am
_A
sia

ERR551959_Uzbekistan_Asia

ERR400442_UK_Europ
e

ERR212000_Malawi_Africa

SRR116
2956_Be

larus_Eu
rope

SR
R21

009
25_

UK
_Eu

rop
e

SRR2101152_UK_Europe

ER
R
06
76
32
_R

us
si
a_
Eu
ro
pe

SR
R21

009
52_

UK
_Eu

rop
e

Q
H
291053_C

hina_C
hina

ER
R
551446_Afgan_Asia

ER
R2
29
95
3_
Ru
ssi
a_
Eu
rop
e

SRR
1163

102_
Bela

rus_
Euro

pe

L42H
N
00153_C

hina_C
hina

ERR
5511

57_G
erma

ny_E
urop

e

ER
R
23
45
77
_R

us
si
a_
Eu
ro
pe

SR
R2
100

342
_U
K_
Eu
rop
e

ERR
120

062
0_E

thiop
ia_A

frica

ERR133823_Russia_Europe
SRR

2101
696_

Sout
h_Af

rica_
Afric

a

SRR
9584

92_B
elaru

s_Eu
rope

ER
R2
34
69
1_
Ru
ss
ia
_E
ur
op
e

07D
S10249_C

hina_C
hina

ER
R
133819_R

ussia_Europe

07D
S17209_C

hina_C
hina

ERR552749_G
erm

any_Europe

ER
R2
34
65
4_
Ru
ss
ia_
Eu
rop
e

ER
R0
67
73
3_
Ru
ss
ia_
Eu
rop
e

ERR133943_Russia_Europe

ERR133981_Russia_Europe

ER
R
234586_R

ussia_Europe

L42H
N
00033_C

hina_C
hina

SRR1
16337

1_Be
larus_

Europ
e

ERR403319_Russia_Europe

SRR
210

037
9_U

K_E
urop

e

SR
R5
07
38
05
_V
ie
tn
am

_A
si
a

Sa
X2
71
09
_C
hi
na
_C
hi
na

L42H
N
00165_C

hina_C
hina

SRR2100456_UK_Europe

ERR551170_Germany_Europe

ERR551948_Uzbekistan_Asia

ER
R
06
77
48
_R

us
si
a_
Eu
ro
pe

ER
R
158573_R

ussia_Europe

ER
R2
34
68
6_
Ru
ss
ia
_E
ur
op
e

SR
R
50
73
71
1_
Vi
et
na
m
_A

si
a

SR
R5
06
72
81
_V
iet
na
m_
As
ia

07
M
D
R
10
45
2_
C
hi
na
_C

hi
na

ER
R0
67
60
9_
Ru
ss
ia_
Eu
rop
e

SRR
9247

15_B
elaru

s_Eu
rope

SRR2100750_UK_Europe

ER
R1
08
48
5_
Ru
ss
ia_
Eu
rop
e

SRR958504_Belarus_Europe

ER
R5
52
73
9_
Uz
be
kis
ta
n_
As
ia

L4
2H
N0
01
96
_C
hin
a_
Ch
ina

07
DS

14
30
3_
Ch
in
a_
Ch
in
a

ERR484734_Russia_Europe

ERR552483_Germany_Europe

SR
R5
06
52
30
_V
iet
na
m_
As
ia

SRR2101081_UK_Europe

SR
R
11
80
99
7_
Be
la
ru
s_
Eu
ro
pe

ERR028615_UK_Europe

07
M
D
R
19
21
6_
C
hi
na
_C

hi
na

SRR
2100

066_
UK_

Euro
pe

ERR257905_UK_Europe

ERR553340_Germany_Europe

ERR108509_Russia_Europe

ERR550828_Germany_Europe

SRR210048
9_UK_Euro

pe

SRR5067284_Vietnam_Asia

ERR227997_Russia_Europe

MTB_10264_03

SD
SY

W
10
51
2_
C
hi
na
_C

hi
na

ERR5
51213

_Germ
any_E

urope

ERR
108

456
_Ru

ssia
_Eu

rop
e

ERR144604_Russia_Europe

ERR551116_Germany_Europe

ERR038291_UK_Europe

ER
R
108429_R

ussia_Europe

ERR553167_Germany_Europe

ERR025438_UK_Europe

SRR1172100_Belarus_Europe

ERR137270_Russia_Europe

ERR234697_Russia_Europe

ER
R1
33
83
4_
Ru
ssi
a_
Eu
rop
e

ERR067645_Russia_Europe

ERR550685_Uzbekistan_Asia

ER
R
06
76
77
_R

us
si
a_
Eu
ro
pe

ERR1063894_Malawi_Africa

ERR133952_Russia_Europe
ERR551564_Germany_Europe

ERR552924_Germany_Europe

ERR025427_UK_Europe

ERR551818_Germany_Europe

07
MD

R1
81
54
_C
hin
a_
Ch
ina

ERR551883_Germany_Europe

ER
R
552114_G

erm
any_Europe

07
M
D
R
19
35
7_
C
hi
na
_C

hi
na

SR
R
50
67
43
5_
Vi
et
na
m
_A
si
a

ERR551608_Germany_Europe

ERR4032
51_Russia

_Europe

ER
R1
08
43
7_
Ru
ss
ia
_E
ur
op
e

ERR133969_Russia_Europe

ERR553038_Germany_Europe

SR
R5
06
55
78
_V
iet
na
m_
As
ia

ERR067753_Russia_Europe ER
R5
52
32
4_
G
er
m
an
y_
Eu
ro
pe

SR
R2
100

823
_U
K_E

uro
pe

07
M
D
R
19
36
8_
C
hi
na
_C

hi
na

ER
R
067731_R

ussia_Europe

SR
R5
06
53
99
_V
iet
na
m_
As
ia

ERR550692_Germany_Europe

SRR1163302_Belarus_Europe

SR
R
11
62
51
8_
Be
la
ru
s_
Eu
ro
pe

ERR550825_Germany_Europe

ERR025844_UK_Europe

ERR144569_Russia_Europe

ERR551282_Germany_Europe

ERR025433_UK_Europe

ERR550684_Uzbekistan_Asia

ER
R1
33
84
9_
Ru
ss
ia_
Eu
ro
pe

ERR108497_Russia_Europe

ERR046922_UK_Europe

SR
R
671832_C

hina_C
hina

ER
R2
34
66
9_
Ru
ss
ia_
Eu
ro
pe

07
D
S0

82
21
_C

hi
na
_C

hi
na

SRR2100853_UK_Europe

The Closest branch to China 
L4.2 clade were from UK

1801 AD  
(95% HPD: 1723~1870)

China
Asia excluding China
Europe
Africa

1500 AD  
(95% HPD: 1312~1651)

1840 AD  
(95%HPD: 1761~1901)

Supplementary Figure 9. Maximum likelihood phylogeny of sublineage L4.2. Different leaf colors 
refer to different present geographic distribution of those isolates. The China L4.2 clade was 
highlighted with blue background and the branches were colored according to the geographic their 
geographic attributions. The major country transition events were marked with a star symbol, and 
transition time of each event was estimated with BEAST under MTBC-6 model. The closest brach that 
diverged before China clade was sampled from UK.
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Supplementary Figure 10. China geographic areas divisions for the phylogeographic 
analysis. For estimation of L4 strains’ origin in China, we divided the map into three broad areas 
refer different origin hypothesis. “A” represent south region and include provinces of Anhui, 
Chongqing, Fujian, Guangdong, Guangxi, Guizhou, Hainan, Hubei, Hunan, Jiangxi, Jiangsu, 
Shanghai, Sichuan, Yunan, Zhejiang. “B” represent northwest region and includes provinces of 
Gansu, Inner Mongolia, Ningxia, Qinghai, Shaanxi, Tibet and Xinjiang. “C” represents northeast 
region including Beijing, Hebei, Heilongjiang, Henan, Jilin, Liaoning, Shandong, Shanxi and 
Tianjin. 



Supplementary Figure 11. Estimation of the geographic origins of L4 sublineages in China. 
(a), (b) and (c) show the phylogeographic reconstructions of ancestral states of China’s L4.2, L4.4 
and L4.5 strains respectively. 

a

L4.2 
95.4% 
A(South)

L4.4 
99.7% 
A(South)

L4.5 
94.1% 
A(South)

b c



Supplementary	Table	1.		Collected	spoligotyping	records	of	16,621	MTBC	isolates	from	China.	
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Anhui	 1 236 152 17 152 9 4 2 2 19 48

Beijing 2 1585 1 1300 122 1300 69 24 10 2 3 1 12 1 1 76 2 84

Beijing 3 260 211 37 211 27 7 1 2 12

Beijing 1 57 47 8 47 6 2 2

Chongqing 4 208 156 25 156 17 4 2 1 1 7 20

Chongqing 5 297 198 77 198 53 13 1 1 4 3 1 1 2 20

Chongqing 1 127 2 67 37 67 21 9 5 1 1 2 21

Fujian 1 100 4 30 27 30 8 6 4 9 4 3 36

Guangdong 1 235 75 63 75 26 16 1 1 9 10 9 88

Gansu 6 467 1 409 32 409 20 3 2 5 2 1 3 22

Gansu 1 55 47 6 47 1 1 3 1 2

Guangxi	 1 108 1 34 24 34 20 3 1 1 12 37

Guizhou 1 149 1 89 39 89 20 5 7 1 3 3 1 5 15

Hainan 1 13 7 1 7 1 2 3

Hebei 7 1017 920 73 920 39 15 5 1 1 7 1 1 3 7 17

Hebei 1 188 155 9 155 4 3 2 7 1 16

Heilongjiang 8 200 189 11 189

Heilongjiang 1 118 2 96 9 96 3 3 2 1 2 2 9

Henan 9 443 387 52 387 50 1 1 4 0

Henan 1 263 1 213 26 213 10 8 1 1 1 1 1 12 11

Hubei 10 105 86 19 86

Hubei 1 236 1 168 27 168 16 4 3 1 3 1 26 14

Hunan 11 171 1 126 38 126 34 4 1 1 5

Hunan 1 319 7 155 104 155 73 15 8 1 1 2 7 9 44

Jiangsu	 12 287 233 38 233 33 1 4 3 13

Jiangsu	 13 497 403 64 403 42 15 1 3 2 1 20 10



Jiangsu 1 197 3 134 32 134 20 9 1 1 3 10 18

Jiangsu,	Zhejiang 14 209 1 163 45 163 32 5 8

Jilin	 1 64 1 49 8 49 2 2 1 3 1 6

Jiangxi 1 172 2 111 23 111 18 2 1 1 1 2 6 30

Liaoning 1 63 1 48 4 48 1 2 1 7 3

Inner	Mongolia 15 372 318 23 318 13 4 1 3 1 1 30

Inner	Mongolia 1 35 31 2 31 1 1 2

Ningxia 1 63 1 52 7 52 4 1 1 1 1 0 3

Qinghai 1 41 2 34 4 34 1 3 2 1

Shaanxi 16 89 79 10 79 4 1 1 1 1 1 1

Shaanxi 1 53 36 9 36 4 3 2 1 7

Shandong	Jiangsu 17 1222 8 8 967 178 967 61

Shandong	 1 235 1 184 31 184 9 11 1 10 1 2 17

Shanxi	 1 117 82 4 82 3 1 17 14

Shanghai 1 62 1 50 4 50 3 1 1 4 3

Sichuan 18 265 143 96 143 80 9 7 26

Sichuan 19 213 150 42 150 39 3 9 12

Sichuan 20 306 212 85 212 57 18 9

Sichuan 1 305 4 138 87 138 70 13 2 2 4 5 71

Taiwan 21 421 120 176 104 176 21

Taiwan 22 334 91 0 116 110 116 17

Tianjin 1 66 0 57 3 57 3 5 1

Tibet 23 576 18 522 27 522 25 1 1 18 9

Tibet 1 17 1 12 2 12 2 1 1

Xinjiang	 1 133 35 56 23 56 12 1 1 8 17 2

Yunnan 1 55 3 27 10 27 6 1 1 1 1 6 9

Zhejiang 24 274 251 20 251 12 4 4 3

Zhejiang 1 135 2 64 23 64 15 4 1 1 2 9 37

13	Provinces 25 2346 7 12 1738 494 1738 219 74 23 12 3 11 74 10 38 8 2 2 1 2 2 10 3 7 5 38 57

Whole	country 26 440 0 1 349 75 349 15

Total 16621 227 118 12302 2570 12302 1257 292 84 21 17 14 144 27 134 19 3 3 1 2 9 2 2 16 6 56 10 371 3 1030
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Anhui 4 174 27 135 4 3 5
Beijing 1 52 10 34 2 0 6

Chongqing 2 84 13 44 9 6 11 1
Fujian 2 77 13 41 1 2 7 13
Gansu 1 82 27 51 0 1 2 1

Guangdong 4 175 26 97 10 1 26 14 1
Guangxi 2 62 5 21 18 5 8 5
Guizhou 2 85 30 36 2 5 12
Hainan 1 13 6 5 0 1 1
Hebei 3 143 21 110 0 3 9

Heilongjiang 2 86 12 65 1 5 3
Henan 5 263 57 176 6 11 12 1
Hubei 4 158 29 111 2 5 11
Hunan 5 208 50 86 14 28 30

Inner	Mongolia 1 64 9 51 0 2 2
Jiangsu 4 201 35 129 9 15 13
Jiangxi 3 142 13 106 7 6 10
Jilin 1 53 5 41 0 5 2

Liaoning 1 59 9 47 0 1 2
Ningxia 1 90 48 31 0 2 8 1
Qinghai 1 63 29 24 1 2 6 1
Shaanxi 1 97 34 39 0 9 13 2
Shandong 4 169 19 133 3 7 7
Shanghai 1 57 14 36 0 3 4
Shanxi 2 89 10 68 3 0 8
Sichuan 5 168 2 40 59 12 14 41
Tianjin 1 64 2 59 1 1 1
Tibet 1 9 6 2 0 1 0

Xinjiang 2 115 33 37 0 2 0 22 21
Yunnan 1 36 13 11 2 0 10
Zhejiang 2 89 1 26 49 4 4 5

Whole	country 70 3227 8 687 1931 1 99 2 1 181 288 1 1 1 26

Supplementary	Table	2-1.	SNP	typing	results	of	3,227	MTBC	isolates	from	70	random	sites.
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Guangxi Baise 23.00 108.00 174 3 49 55 16 16 34 1

Heilongjiang Wuchang 44.00 126.01 183 12 146 15 10

Henan Weishi 34.41 114.17 194 44 130 8 9 3

Sichuan Wusheng 30.00 106.00 214 2 47 65 44 17 33 1 5

Shandong Feixian 35.26 117.97 201 25 134 19 4 17 1 1

Shanghai Songshi 31.00 121.00 385 80 233 24 22 24 1 1

All	 1351 5 257 763 126 68 121 1 2 6 2

Supplementary	Table	2-2.	SNP	typing	results	of	1,351	MTBC	isolates	from	6	county	sites	(population	sites).

The	fates	of	32	isolates	that	showed	ambiguous	typing	results:

1)	Six	isolates	belonged	to	a	newly	described	sublineage.	There	were	typed	as	L4	strains,	but	could	not	be	assigned	to	a	previously	defined	sublineage.	As	described	in	the	Results,	we	

found	that	these	isolates	formed	a	phylogenetic	clade	deeply	separated	from	its	sister	clades/sublineages.	We	defined	this	clade	as	a	new	L4	sublineage	(L4.11)	based	on	principle	

component	analysis.

2)	Eleven	isolates	belonged	to	rare	sublineages	that	our	Real-time	PCR	probe	detecting	method	was	not	designed	to	detect.	To	reduce	cost,	we	designed	probes	for	the	common	

sublineages	identified	in	our	pilot	typing	results	(L2.3,	L2.2,	L4.5,	L4.4,	and	L4.2).	Isolates	that	did	not	fit	into	these	sublineages	were	sent	for	whole	genome	sequencing.	This	is	

described	in	the	Methods	section	(line	448-453).	Among	the	eleven	isolates	in	this	group,	two	were	identified	as	L2.1,	three	as	L4.1,	one	as	L4.3,	two	as	L4.8	and	three	as	L1.

3)	Three	isolates	were	non-tuberculosis	mycobacteria	(NTM).	These	isolates	failed	in	one	probe	detecting	assay	but	were	successful	in	the	other	probes’	detections.	The	whole-genome	

sequencing	results	showed	that	these	isolates	were	NTM	such	as	Mycobacterium	kansassii	(2	isolates),	Mycobacterium	intracellulare	(1	isolate).

4)	Twelve	isolates	had	poor	DNA	quality.	These	isolates	failed	Real-time	PCR	probe	detection	assays	and	also	failed	in	WGS	library	construction	ten	isolates)	or	only	generated	very	

small	numbers	of	sequencing	reads	(two	isolates).

Samples	with	signals	of	mixed	infection	were	not	sent	for	whole-genome	sequencing	as	this	situation	can	easily	be	identified	by	checking	double	peaks	from	a	single	probe.	In	these	

situations,	we	recorded	the	typing	result	from	the	major	melting	peak.



Strain	ID Lineage Mapped	reads	number Genome	Coverage Average	Depth Province
GXSYW247 LINEAGE4 5113618 0.9968 103.58 Guangxi
07HR13233 LINEAGE4 6860847 0.9967 148.53 Fujian
SDSYW7641 LINEAGE4 5039782 0.9949 102.91 Shandong
L42HN00053 LINEAGE4 3462503 0.9991 113.52 Henan
L42HN00055 LINEAGE4 7657175 0.9989 253.73 Henan
QH29124 LINEAGE4 3398448 0.9982 98.11 Qinghai
07DS08221 LINEAGE4 3630439 0.9963 52.28 Heilongjiang
07DS10249 LINEAGE4 7934890 0.9948 172.21 Jiangsu
07DS14303 LINEAGE4 4193573 0.9876 59.27 Jiangxi
07DS17209 LINEAGE4 6586784 0.9888 93.66 Hubei
07DS18512 LINEAGE4 5056754 0.9952 72.43 Hunan
07DS20265 LINEAGE4 9222464 0.9967 191.93 Guangxi
07DS23110 LINEAGE4 7021082 0.9974 151.67 Sichuan
07MDR02189 LINEAGE4 2771190 0.9805 43.65 Tianjin
07MDR10452 LINEAGE4 2011774 0.9928 30.17 Jiangsu
07MDR18154 LINEAGE4 2884045 0.9963 40.30 Hunan
07MDR19216 LINEAGE4 2485760 0.9935 33.34 Guangdong
07MDR19357 LINEAGE4 3717574 0.9938 51.99 Guangdong
07MDR19368 LINEAGE4 4924194 0.9958 68.83 Guangdong
07MDR23120 LINEAGE4 6710399 0.9930 94.59 Sichuan
AH12139 LINEAGE4 4893382 0.9979 138.90 Anhui
CQ22260 LINEAGE4 4468519 0.9928 142.12 Chongqing
GZ24132 LINEAGE4 5158399 0.9964 162.73 Guizhou
HuN18344 LINEAGE4 4784054 0.9947 145.92 Hunan
L42HN00027 LINEAGE4 10645299 0.9986 352.80 Henan
L42HN00033 LINEAGE4 7280770 0.9990 239.29 Henan
L42HN00102 LINEAGE4 1565626 0.9985 50.85 Henan
L42HN00121 LINEAGE4 7551346 0.9987 248.74 Henan
L42HN00153 LINEAGE4 8292383 0.9988 272.26 Henan
L42HN00165 LINEAGE4 2899035 0.9988 94.01 Henan
L42HN00196 LINEAGE4 7201007 0.9990 235.73 Henan
L42SD06692 LINEAGE4 5698344 0.9987 186.51 Shandong
L42SD07656 LINEAGE4 5364454 0.9987 175.62 Shandong
L42SD07746 LINEAGE4 4203978 0.9989 137.90 Shandong
QH291053 LINEAGE4 2620110 0.9957 84.58 Qinghai
SaX27109 LINEAGE4 4125985 0.9977 132.55 Shaanxi
SaX271109 LINEAGE4 3241980 0.9982 103.69 Shaanxi
SaX27139 LINEAGE4 3837212 0.9974 123.17 Shaanxi
SaX27191 LINEAGE4 3696062 0.9965 116.72 Shaanxi

SDSYW10512 LINEAGE4 5217800 0.9960 105.72 Shandong
SHSYW1057 LINEAGE4 3889891 0.9950 79.08 Shanghai
XJ312027 LINEAGE4 4958130 0.9970 161.47 Xinjiang
07DS19221 LINEAGE4 6762318 0.9960 99.67 Guangdong
07DS05157 LINEAGE4 6392532 0.9897 92.45 Inner	Mongolia
07DS07126 LINEAGE4 6507780 0.9976 140.51 Jilin
07DS08102 LINEAGE4 8153051 0.9970 175.07 Heilongjiang
07DS08108 LINEAGE4 4449229 0.9972 63.10 Heilongjiang
07DS10404 LINEAGE4 5226047 0.9786 75.50 Jiangsu
07DS13150 LINEAGE4 5899445 0.9954 123.08 Fujian
07DS15420 LINEAGE4 4438677 0.9879 62.86 Shandong
07DS17160 LINEAGE4 5631448 0.9954 79.80 Hubei
07DS17415 LINEAGE4 2972003 0.9946 46.12 Hubei
07DS17419 LINEAGE4 7890291 0.9992 169.81 Hubei

Supplementary	Table	3.	Geographic	and	sequencing	information	of	306	whole-genome	sequenced	
isolates	in	this	study.



07DS18352 LINEAGE4 9727693 0.9968 210.22 Hunan
07DS18360 LINEAGE4 5233570 0.9939 74.36 Hunan
07DS18372 LINEAGE4 4937205 0.9935 72.76 Hunan
07DS19323 LINEAGE4 7300849 0.9871 116.33 Guangdong
07DS20142 LINEAGE4 6294413 0.9937 90.99 Guangxi
07DS21103 LINEAGE4 2261216 0.9911 33.63 Hainan
07DS23152 LINEAGE4 7864495 0.9989 168.51 Sichuan
07DS23244 LINEAGE4 7744523 0.9980 161.12 Sichuan
07HR10231 LINEAGE4 8732458 0.9963 188.95 Jiangsu
07HR11252 LINEAGE4 9066695 0.9993 195.53 Zhejiang
07HR13235 LINEAGE4 6884319 0.9952 149.36 Fujian
07HR15310 LINEAGE4 6541338 0.9969 139.74 Shandong
07HR16114 LINEAGE4 9884345 0.9993 213.47 Henan
07HR18551 LINEAGE4 6367008 0.9959 138.06 Hunan
07HR19145 LINEAGE4 6761980 0.9985 144.70 Guangdong
07HR23250 LINEAGE4 10632890 0.9997 227.53 Sichuan
07MDR07133 LINEAGE4 6627455 0.9986 103.77 Jilin
07MDR08247 LINEAGE4 3823904 0.9991 57.32 Heilongjiang
07MDR11110 LINEAGE4 3508146 0.9908 52.87 Zhejiang
07MDR11166 LINEAGE4 3471420 0.9878 51.75 Zhejiang
07MDR11278 LINEAGE4 2989808 0.9908 45.27 Zhejiang
07MDR14348 LINEAGE4 5313152 0.9876 79.73 Jiangxi
07MDR15301 LINEAGE4 4089826 0.9946 60.25 Shandong
07MDR18568 LINEAGE4 2515974 0.9927 34.66 Hunan
07MDR22149 LINEAGE4 4454920 0.9930 64.83 Chongqing
07MDR28133 LINEAGE4 6262862 0.9971 89.66 Gansu
AH12417 LINEAGE4 5045332 0.9967 157.97 Anhui
FJ13156 LINEAGE4 5116127 0.9975 149.34 Fujian
GD19111 LINEAGE4 4573882 0.9961 143.83 Guangdong
GD19114 LINEAGE4 4327072 0.9968 135.43 Guangdong
GD19119 LINEAGE4 2327561 0.9972 72.04 Guangdong
GD19140 LINEAGE4 4689544 0.9957 149.01 Guangdong
GD19147 LINEAGE4 4873097 0.9956 152.98 Guangdong
GD19212 LINEAGE4 7421544 0.9973 236.08 Guangdong
GD19254 LINEAGE4 3974276 0.9959 126.24 Guangdong
GD19461 LINEAGE4 3638998 0.9965 111.95 Guangdong
GS281167 LINEAGE4 460961 0.9975 14.52 Gansu
GX20122 LINEAGE4 5507056 0.9961 174.41 Guangxi
GX20159 LINEAGE4 4197019 0.9985 126.82 Guangxi
HLJ08246 LINEAGE4 5626712 0.9967 173.91 Heilongjiang
HLJSYW681 LINEAGE4 5722652 0.9978 117.03 Heilongjiang
HN16364 LINEAGE4 3420189 0.9987 102.12 Henan
HuN18355 LINEAGE4 4639210 0.9958 144.80 Hunan
JS10307 LINEAGE4 3556302 0.9989 97.47 Jiangsu
JX14113 LINEAGE4 3723514 0.9975 111.07 Jiangxi

L44HLJ00008 LINEAGE4 4946363 0.9997 161.59 Heilongjiang
L44HLJ00012 LINEAGE4 6925093 0.9997 228.21 Heilongjiang
L44HLJ00021 LINEAGE4 4647278 0.9999 152.50 Heilongjiang
L44HLJ00152 LINEAGE4 4429540 0.9990 144.01 Heilongjiang
L44HLJ00261 LINEAGE4 4053732 0.9995 132.98 Heilongjiang
L44HLJ01291 LINEAGE4 6341900 0.9996 206.28 Heilongjiang
L44HLJ01361 LINEAGE4 6599592 0.9992 215.58 Heilongjiang
L44HLJ01771 LINEAGE4 2121794 0.9997 68.15 Heilongjiang
L44SD06902 LINEAGE4 6404323 0.9997 211.25 Shandong
L44SD07675 LINEAGE4 5912449 0.9998 193.78 Shandong
L44SD07677 LINEAGE4 5456985 0.9988 178.77 Shandong



L44SD07682 LINEAGE4 6024187 0.9997 198.30 Shandong
L44SD07748 LINEAGE4 6776230 0.9997 222.99 Shandong
L44SD07772 LINEAGE4 5420804 0.9997 178.28 Shandong
L44SD10507 LINEAGE4 11986079 0.9999 393.93 Shandong
L44SD10509 LINEAGE4 11856175 0.9986 392.03 Shandong
L44SD10533 LINEAGE4 10111261 0.9998 333.92 Shandong
LN06144 LINEAGE4 5193348 0.9969 158.48 Liaoning
NM05139 LINEAGE4 4270008 0.9980 124.65 Inner	Mongolia
QH291048 LINEAGE4 2958935 0.9992 95.96 Qinghai
SaX27152 LINEAGE4 3876884 0.9964 117.25 Shaanxi
SaX27162 LINEAGE4 3152959 0.9971 100.68 Shaanxi
SC23225 LINEAGE4 2257746 0.9979 67.42 Sichuan
SC23559 LINEAGE4 5650036 0.9979 175.73 Sichuan
SHSYW314 LINEAGE4 5825326 0.9971 119.33 Shanghai
07DS01118 LINEAGE4 2468965 0.9938 36.28 Beijing
07DS02193 LINEAGE4 5707208 0.9940 82.07 Tianjin
07DS06142 LINEAGE4 5093503 0.9897 73.99 Liaoning
07DS08219 LINEAGE4 3326905 0.9992 47.38 Heilongjiang
07DS09125 LINEAGE4 3845756 0.9668 57.54 Shanghai
07DS10228 LINEAGE4 5225853 0.9867 73.37 Jiangsu
07DS12228 LINEAGE4 7882355 0.9950 169.26 Anhui
07DS13142 LINEAGE4 3281153 0.9929 45.66 Fujian
07DS13143 LINEAGE4 6741593 0.9974 145.24 Fujian
07DS14111 LINEAGE4 4429661 0.9888 62.46 Jiangxi
07DS14151 LINEAGE4 3082021 0.9893 43.95 Jiangxi
07DS15211 LINEAGE4 3669734 0.9878 52.31 Shandong
07DS15455 LINEAGE4 4058486 0.9943 58.64 Shandong
07DS16571 LINEAGE4 6024358 0.9964 85.64 Henan
07DS17455 LINEAGE4 3284037 0.9961 46.93 Hubei
07DS18117 LINEAGE4 3038644 0.9938 43.18 Hunan
07DS18216 LINEAGE4 5790127 0.9966 81.55 Hunan
07DS18505 LINEAGE4 7474367 0.9972 159.01 Hunan
07DS18528 LINEAGE4 6232699 0.9963 88.85 Hunan
07DS19144 LINEAGE4 7749568 0.9969 161.34 Guangdong
07DS19150 LINEAGE4 8784553 0.9992 187.87 Guangdong
07DS20157 LINEAGE4 4350433 0.9931 61.72 Guangxi
07DS23135 LINEAGE4 7682808 0.9991 158.98 Sichuan
07DS27123 LINEAGE4 8631295 0.9954 185.10 Shaanxi
07DS30139 LINEAGE4 8289529 0.9961 179.52 Ningxia
07DS31107 LINEAGE4 11325838 0.9968 236.34 Xinjiang
07DS31129 LINEAGE4 8454763 0.9969 182.82 Xinjiang
07DS31172 LINEAGE4 10869306 0.9964 156.87 Xinjiang
07HR13127 LINEAGE4 7521560 0.9979 161.32 Fujian
07HR13241 LINEAGE4 5688232 0.9968 122.05 Fujian
07HR13254 LINEAGE4 8362889 0.9987 178.81 Fujian
07HR16156 LINEAGE4 7331670 0.9969 157.74 Henan
07HR18162 LINEAGE4 7795069 0.9974 168.49 Hunan
07HR23539 LINEAGE4 10393384 0.9954 224.92 Sichuan
07HR24165 LINEAGE4 9573228 0.9980 207.31 Guizhou
07HR24178 LINEAGE4 7260680 0.9992 156.65 Guizhou
07HR24235 LINEAGE4 8390063 0.9971 181.83 Guizhou
07HR24240 LINEAGE4 7680962 0.9962 166.31 Guizhou
07MDR04128 LINEAGE4 3004168 0.9840 46.80 Shanxi
07MDR04146 LINEAGE4 3873635 0.9857 62.73 Shanxi
07MDR05116 LINEAGE4 2091343 0.9946 31.74 Inner	Mongolia
07MDR05134 LINEAGE4 6567896 0.9853 105.30 Inner	Mongolia



07MDR06132 LINEAGE4 5044129 0.9973 79.60 Liaoning
07MDR06165 LINEAGE4 2808908 0.9958 42.44 Liaoning
07MDR08134 LINEAGE4 3451075 0.9878 52.88 Heilongjiang
07MDR09160 LINEAGE4 2283069 0.9956 34.39 Shanghai
07MDR10181 LINEAGE4 7809592 0.9954 116.33 Jiangsu
07MDR10328 LINEAGE4 1968695 0.9976 29.58 Jiangsu
07MDR11125 LINEAGE4 4619162 0.9829 70.70 Zhejiang
07MDR11168 LINEAGE4 9029761 0.9906 134.43 Zhejiang
07MDR11220 LINEAGE4 2737591 0.9923 41.24 Zhejiang
07MDR11239 LINEAGE4 2799336 0.9899 43.58 Zhejiang
07MDR13245 LINEAGE4 4832604 0.9917 58.70 Fujian
07MDR14265 LINEAGE4 7016985 0.9841 84.19 Jiangxi
07MDR16151 LINEAGE4 3794297 0.9885 60.73 Henan
07MDR17166 LINEAGE4 2311568 0.9929 31.53 Hubei
07MDR18212 LINEAGE4 4668878 0.9974 65.51 Hunan
07MDR18253 LINEAGE4 4878943 0.9949 71.07 Hunan
07MDR18557 LINEAGE4 3453099 0.9955 45.69 Hunan
07MDR23132 LINEAGE4 6551663 0.9977 92.74 Sichuan
07MDR23560 LINEAGE4 2675300 0.9911 41.40 Sichuan
07MDR23562 LINEAGE4 6140169 0.9882 85.67 Sichuan
07MDR24263 LINEAGE4 3528159 0.9949 48.72 Guizhou
07MDR24267 LINEAGE4 4477545 0.9902 63.70 Guizhou
AH12337 LINEAGE4 4668098 0.9929 147.06 Anhui
BJ01108 LINEAGE4 4969847 0.9960 148.82 Beijing
CQ22128 LINEAGE4 4879467 0.9930 155.79 Chongqing
CQ22143 LINEAGE4 5383610 0.9945 170.97 Chongqing
CQ22201 LINEAGE4 5502432 0.9951 172.78 Chongqing
CQ22225 LINEAGE4 2347328 0.9947 71.82 Chongqing
FJ13114 LINEAGE4 4661433 0.9976 140.02 Fujian
FJ13115 LINEAGE4 5667590 0.9954 173.42 Fujian
FJ13124 LINEAGE4 3954904 0.9931 126.43 Fujian
GD19127 LINEAGE4 7056366 0.9965 218.10 Guangdong
GD19316 LINEAGE4 4961801 0.9954 154.76 Guangdong
GX20134 LINEAGE4 4747034 0.9949 149.10 Guangxi
GZ24203 LINEAGE4 5022607 0.9935 158.31 Guizhou
GZ24224 LINEAGE4 4504584 0.9940 141.24 Guizhou
GZ24225 LINEAGE4 5188081 0.9940 163.91 Guizhou
HeB03322 LINEAGE4 5066512 0.9962 155.70 Hebei
HN16323 LINEAGE4 4703515 0.9972 146.03 Henan
HN16447 LINEAGE4 3450046 0.9970 104.50 Henan
HuN18124 LINEAGE4 3537389 0.9961 107.16 Hunan
HuN18423 LINEAGE4 4742483 0.9970 146.54 Hunan
HuN18451 LINEAGE4 5547221 0.9969 169.45 Hunan
HuN18510 LINEAGE4 4070791 0.9987 124.00 Hunan
HuN18554 LINEAGE4 3779086 0.9960 116.68 Hunan
JL07161 LINEAGE4 4748511 0.9961 145.55 Jilin
JS10426 LINEAGE4 3670962 0.9975 111.49 Jiangsu
JX14133 LINEAGE4 5229965 0.9971 160.95 Jiangxi

L45HLJ00006 LINEAGE4 4030234 0.9999 131.89 Heilongjiang
L45HLJ00027 LINEAGE4 8288846 0.9991 274.24 Heilongjiang
L45HLJ00043 LINEAGE4 7252907 0.9986 238.78 Heilongjiang
L45HLJ00051 LINEAGE4 14655899 0.9999 485.99 Heilongjiang
L45HLJ00061 LINEAGE4 4608846 0.9997 150.73 Heilongjiang
L45HLJ00063 LINEAGE4 6154221 0.9993 202.05 Heilongjiang
L45HLJ00069 LINEAGE4 5229735 0.9994 170.66 Heilongjiang
L45HLJ00115 LINEAGE4 5358089 0.9994 175.02 Heilongjiang



L45HLJ00165 LINEAGE4 3247111 0.9995 104.80 Heilongjiang
L45HLJ00168 LINEAGE4 3127754 0.9989 100.27 Heilongjiang
L45HLJ00231 LINEAGE4 6806127 0.9998 224.86 Heilongjiang
L45HLJ00501 LINEAGE4 10479503 0.9989 346.38 Heilongjiang
L45HLJ00541 LINEAGE4 3405242 0.9994 110.64 Heilongjiang
L45HLJ01081 LINEAGE4 4283268 0.9993 139.63 Heilongjiang
L45HLJ01271 LINEAGE4 4499978 0.9999 145.99 Heilongjiang
L45SD03930 LINEAGE4 8834649 0.9997 291.51 Shandong
L45SD06676 LINEAGE4 421037 0.9991 13.10 Shandong
L45SD06679 LINEAGE4 2576641 0.9995 83.55 Shandong
L45SD06903 LINEAGE4 8886105 0.9987 294.60 Shandong
L45SD06910 LINEAGE4 4997948 0.9986 163.67 Shandong
L45SD07756 LINEAGE4 3939955 0.9996 128.34 Shandong
L45SD07765 LINEAGE4 6024351 0.9991 197.63 Shandong
L45SD07768 LINEAGE4 2687010 0.9999 87.53 Shandong
L45SD07783 LINEAGE4 1624010 0.9993 51.62 Shandong
NX301079 LINEAGE4 3228752 0.9982 104.12 Ningxia
NX301099 LINEAGE4 1012965 0.9958 32.56 Ningxia
NX30136 LINEAGE4 4307911 0.9991 136.11 Ningxia
QH291004 LINEAGE4 3943322 0.9983 126.64 Qinghai
QH291026 LINEAGE4 2761201 0.9970 89.63 Qinghai
QH291034 LINEAGE4 3361775 0.9997 109.30 Qinghai
SaX271136 LINEAGE4 3263278 0.9962 106.01 Shaanxi
SaX271169 LINEAGE4 4518418 0.9965 146.84 Shaanxi
SaX27134 LINEAGE4 3311743 0.9991 105.04 Shaanxi
SaX27185 LINEAGE4 3900606 0.9986 124.05 Shaanxi
SaX27192 LINEAGE4 4094860 0.9979 131.05 Shaanxi
SC23106 LINEAGE4 5300260 0.9932 169.26 Sichuan
SC23504 LINEAGE4 5478925 0.9953 169.55 Sichuan
SC23519 LINEAGE4 5146755 0.9945 160.80 Sichuan
SC23553 LINEAGE4 4761992 0.9965 147.92 Sichuan
SC23558 LINEAGE4 5020115 0.9965 151.66 Sichuan

SDSYW10541 LINEAGE4 5608956 0.9994 113.37 Shandong
SDSYW6921 LINEAGE4 4212037 0.9965 85.60 Shandong
SDSYW7653 LINEAGE4 4738719 0.9960 96.33 Shandong
SDSYW7660 LINEAGE4 2080761 0.9966 42.05 Shandong
SHSYW131 LINEAGE4 5832992 0.9968 118.08 Shanghai
SX04218 LINEAGE4 6294702 0.9970 189.78 Shanxi
XJ311059 LINEAGE4 4902367 0.9983 159.01 Xinjiang
XJ311094 LINEAGE4 2749030 0.9974 88.37 Xinjiang
XJ31121 LINEAGE4 2912579 0.9980 87.65 Xinjiang
XJ312009 LINEAGE4 4687730 0.9985 151.96 Xinjiang
XJ312021 LINEAGE4 2776555 0.9982 88.94 Xinjiang
XJ312040 LINEAGE4 2540666 0.9966 81.55 Xinjiang
XJ312051 LINEAGE4 3179880 0.9978 103.07 Xinjiang
XJ312054 LINEAGE4 949674 0.9971 30.18 Xinjiang
XJ312182 LINEAGE4 1937195 0.9973 62.24 Xinjiang
XJ312194 LINEAGE4 3105087 0.9968 100.61 Xinjiang
XJ312210 LINEAGE4 992734 0.9968 32.21 Xinjiang
XJ312249 LINEAGE4 1823396 0.9980 58.68 Xinjiang
YN25113 LINEAGE4 5435002 0.9952 162.94 Yunan
07DS30138 LINEAGE4 3527003 0.9966 50.63 Ningxia

SCSYW2010330 LINEAGE4 4795038 0.9969 97.15 Sichuan
07DS22168 LINEAGE4 7152646 0.9947 152.40 Chongqing

SCSYW2010140 LINEAGE4 2780141 0.9894 57.12 Sichuan
SCSYW24 LINEAGE4 5504953 0.9959 111.52 Sichuan



SCSYW53 LINEAGE4 6408272 0.9950 129.93 Sichuan
SCSYW92 LINEAGE4 5306101 0.9934 107.44 Sichuan
SHSYW1610 LINEAGE4 5158862 0.9950 104.61 Shanghai
07DS31117 LINEAGE3 7912865 0.9968 164.83 Xinjiang
07DS31130 LINEAGE3 8176306 0.9965 170.18 Xinjiang
07DS31169 LINEAGE3 7144530 0.9974 152.94 Xinjiang
07DS31265 LINEAGE3 7085531 0.9976 147.49 Xinjiang
07MDR16424 LINEAGE3 5301190 0.9947 83.69 Henan
07MDR29131 LINEAGE3 3171998 0.9966 44.68 Qinghai
07MDR31213 LINEAGE3 2219793 0.9985 31.57 Xinjiang
07MDR31251 LINEAGE3 5507020 0.9891 81.52 Xinjiang
XJ311018 LINEAGE3 2595348 0.9972 83.46 Xinjiang
XJ311093 LINEAGE3 2452392 0.9986 78.84 Xinjiang
XJ312004 LINEAGE3 4125012 0.9990 133.90 Xinjiang
XJ312005 LINEAGE3 3708057 0.9981 119.88 Xinjiang
XJ312006 LINEAGE3 3036957 0.9975 97.88 Xinjiang
XJ312007 LINEAGE3 1008497 0.9964 32.78 Xinjiang
XJ312011 LINEAGE3 2214607 0.9980 71.09 Xinjiang
XJ312029 LINEAGE3 5028231 0.9989 163.57 Xinjiang
XJ312059 LINEAGE3 2428021 0.9969 78.01 Xinjiang
XJ312081 LINEAGE3 2885554 0.9962 93.98 Xinjiang
XJ312181 LINEAGE3 1340690 0.9987 42.77 Xinjiang
XJ312207 LINEAGE3 2042888 0.9989 65.26 Xinjiang
XJ312217 LINEAGE3 784016 0.9983 24.91 Xinjiang
XJ312221 LINEAGE3 1468810 0.9971 47.23 Xinjiang
XJ312240 LINEAGE3 2147255 0.9978 69.37 Xinjiang
SDSYW6693 LINEAGE1 4577321 0.9928 93.51 Shandong
07DS19453 LINEAGE1 7618472 0.9892 110.34 Guangdong
SHSYW1603 LINEAGE1 4398325 0.9954 89.07 Shanghai
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GX HLJ HN SC SD SH All	Sites OR	[95%CI] P	value

L2.3 47%(27/58) 60%(87/146) 48%(62/130) 46%(30/65) 62%(83/134) 61%(142/233) 56%(431/766) 1 -

L2.2 31%(15/49) 25%(3/12) 39%(17/44) 19%(9/47) 16%(4/25) 35%(28/80) 30%(76/257) 0.326	[0.238-0.446] <0.0001

L4.2 31%(5/16) #DIV/0! 22%(2/9) 24%(4/17) 0%(0/5) 27%(6/22) 25%(17/69) 0.254	[0.135-0.457] <0.0001

L4.4 24%(8/34) 60%(6/10) 0%(0/3) 18%(6/33) 12%(2/17) 8%(2/24) 20%(24/121) 0.192	[0.115-0.312] <0.0001

L4.5 27%(4/15) 0%(0/15) 0%(0/8) 34%(15/44) 26%(5/19) 8%(2/25) 21%(26/126) 0.202	[0.123-0.323] <0.0001

GX HLJ HN SC SD SH All	Sites OR	[95%CI] P	value

L2.3 21%(12/56) 39%(57/144) 18%(24/114) 6%(4/65) 20%(27/128) 34%(80/232) 28%(204/739) 1 -

L2.2 8%(4/48) 33%(4/12) 23%(10/40) 4%(2/47) 16%(4/22) 25%(20/79) 18%(44/248) 0.566	[0.384-0.822] 0.0019

L4.2 0%(0/16) 0%(/0) 22%(2/9) 12%(2/17) 0%(0/5) 36%(8/22) 17%(12/69) 0.552	[0.264-1.068] 0.0668

L4.4 12%(4/29) 50%(5/10) 0%(0/3) 12%(4/33) 12%(2/16) 8%(2/23) 15%(17/114) 0.460	[0.251-0.799] 0.0040

L4.5 0%(0/15) 0%(0/15) 0%(0/8) 14%(6/44) 21%(4/19) 8%(2/25) 10%(12/126) 0.276	[0.136-0.516] <0.0001

Supplementary	Table	5.	Comparision	of	cluster	rates	between	sublineages	using	different	sets	of	VNTR	loci.

VNTR-9	loci

VNTR-9+3	loci

Reference	for	the	VNTR	typing	schemes:	
Luo,	T.	et	al.	Development	of	a	hierarchical	variable-number	tandem	repeat	typing	scheme	for	Mycobacterium	tuberculosis	in	China.	

PLoS	One	9,	e89726	(2014).



Belarus Vietnam Uzbekistan UK Serria	Leone South	Africa Mali Malawi Inuit India Greenland Germany Russia Ethiopia China

lineage1.1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

lineage1.1.1 0 46 0 1 3 0 3 0 0 0 0 5 2 3 0

lineage1.1.1.1 0 318 0 3 0 0 0 73 0 0 0 8 1 0 0

lineage1.1.2 0 0 0 111 0 0 0 182 0 238 0 12 2 0 0

lineage1.1.3 0 0 0 42 0 1 0 0 0 12 0 4 1 0 0

lineage1.2.1 0 23 0 44 0 0 0 98 0 6 0 18 0 0 1

lineage1.2.2 0 0 0 59 0 8 0 0 0 62 0 3 0 0 0

lineage2.1 0 58 0 0 0 0 0 0 0 0 0 2 0 0 16

lineage2.2 0 0 0 0 0 0 0 108 0 0 0 0 0 0 0

lineage2.2.1 373 795 446 104 2 87 5 0 0 47 0 56 738 2 892

lineage2.2.1.1 0 155 0 11 0 9 0 0 0 8 0 4 1 0 72

lineage2.2.1.2 0 5 0 0 0 0 0 0 1 4 0 0 1 0 0

lineage2.2.2 0 39 0 4 0 4 0 201 0 0 0 3 1 0 53

lineage3.1.1 0 0 0 108 0 9 0 5 0 0 0 5 1 0 0

lineage3.1.2 0 0 0 41 0 0 0 0 0 21 0 3 0 0 0

lineage3.1.2.1 0 0 0 26 0 0 0 0 0 18 0 2 0 0 0

lineage3.1.2.2 0 0 0 17 0 0 0 1 0 0 0 0 0 0 0

lineage4.1 4 0 0 10 10 5 169 0 0 0 0 12 17 10 0

lineage4.1.1 0 0 0 2 0 10 0 2 0 0 0 1 0 0 0

lineage4.1.1.1 0 0 0 70 1 14 0 0 0 2 0 3 0 1 0

lineage4.1.1.2 0 0 0 1 0 3 0 55 1 0 0 1 0 0 0

lineage4.1.1.3 0 0 0 153 4 40 3 82 0 2 0 4 0 4 1

lineage4.1.2 0 15 0 16 0 16 4 24 154 0 0 23 28 0 0

lineage4.1.2.1 26 42 11 86 10 33 20 0 0 4 0 205 44 10 0

lineage4.2 1 0 0 0 0 0 0 0 0 0 0 0 2 0 5

lineage4.2.1 35 0 12 5 0 0 0 6 0 0 0 19 108 0 1

lineage4.2.2 0 31 0 46 0 1 0 0 0 0 0 9 0 0 26

lineage4.2.2.1 0 1 0 1 0 0 0 10 0 0 0 24 0 0 0

lineage4.3 53 1 3 12 1 2 2 0 0 0 0 4 3 1 0

lineage4.3.1 0 2 0 9 0 0 1 0 0 0 0 8 0 0 0

lineage4.3.2 0 1 0 5 0 16 0 12 0 0 0 5 0 0 0

lineage4.3.2.1 0 0 0 6 0 63 0 36 0 0 0 1 0 0 0

lineage4.3.3 54 3 19 25 8 15 0 0 0 0 1 24 88 8 0

lineage4.3.4 0 0 0 3 0 6 0 82 0 0 0 0 0 0 0

lineage4.3.4.1 0 0 0 13 0 3 0 15 0 0 0 11 4 0 1

lineage4.3.4.2 0 0 0 10 3 11 0 952 0 0 0 10 4 3 0

lineage4.3.4.2.1 0 0 0 27 0 23 0 0 0 0 0 1 0 0 0

lineage4.4 0 0 0 5 0 0 0 0 0 0 0 1 0 0 0

lineage4.4.1 0 0 0 1 0 3 0 27 0 0 2 0 0 0 0

lineage4.4.1.1 0 4 4 16 1 43 0 11 0 2 27 18 5 1 0

lineage4.4.1.2 0 4 0 7 0 0 0 0 0 0 0 2 0 0 1

lineage4.4.2 0 35 0 7 0 1 0 0 0 0 0 4 0 0 101

lineage4.5 0 33 2 41 0 0 0 0 0 0 0 26 1 0 160

lineage4.6 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

lineage4.6.1 0 0 0 2 0 0 0 15 0 0 0 0 0 0 0

lineage4.6.1.1 0 0 0 4 0 1 0 13 0 0 0 3 0 0 0

lineage4.6.1.2 0 0 0 7 0 0 0 1 0 0 0 1 0 0 0

Supplementary	Table	6.	SNP	typing	results	of	global	MTBC	isolates	based	on	whole	genome	sequences.



lineage4.6.2 0 0 0 6 0 0 0 1 0 0 0 2 0 0 0

lineage4.6.2.1 0 0 0 3 0 0 0 3 0 0 0 0 0 0 0

lineage4.6.2.2 0 3 0 23 3 0 23 10 0 0 0 26 1 3 0

lineage4.7 8 1 0 10 0 5 4 42 0 0 0 34 3 0 0

lineage4.8 32 16 22 166 11 27 0 0 11 2 231 145 102 11 2

lineage4.9 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

LINEAGEBOV 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

LINEAGEBOV_AFRI 0 0 0 0 18 0 0 0 0 0 0 0 18 0

All 586 1631 519 1369 75 459 234 2067 167 428 261 752 1158 75 1332



Probe/Primer SNP	 Probe/Primer	sequence 5’-label 3’-label

Probe_L45 2789341	A-C TGCCAGCGATCTTAGATTC FAM BQ1

F_L45 GTCCTTTGGCGCTAGAGCTT

R_L45 GAAGGCGGCTACAAAGAAGG

Probe_L44 3966059	G-C TGCCACCGTACCCAGCG ROX BQ2

F_L44 GACGGTTGTCATTGCCTGT

R_L44 CGTGGACTACCACGACTTGA

Probe_L42 2181026	G-C CACATCGCAGCAGACGGGCACGACCT FAM BQ1

F_L42 ATCCAACATGCTGGTCACCT

R_L42 AGAGAAGTTGGCGGATGAGA

Probe_L22 2752122	C-G CTGGTGACGTGGTCACCAAC FAM BQ1

F_L22 TCAAAGCCCACGGCATCC

R_L22 AACGTTGAAGAACGCCCGTA

Probe_L23 1286766	G-C AAGAACTGGGACTCGAGGT ROX BQ2

F_L23 CGGTAAGGTCGCCGCC

R_L23 TTCAACGCAATATCGTCGCC

Probe-L2-L4 2752122	G-C CTGGTGACGTGGTCACCAAC FAM BQ1

F-L2-L4 TCAAAGCCCACGGCATCC

R-L2-L4 AACGTTGAAGAACGCCCGTA

Supplementary	Table	7.	Primer	and	probe	sequences	for	SNP	genotyping



Supplementary Discussion 

Reconstructions of the global migratory history of the MTBC indicate that the pathogen spread 

via diverse human movements within the past several thousand years1. One might expect that 

the Chinese epidemic arose in the context of continuous introductions of new MTBC 

genotypes as the pandemic bloomed. However, although we identified more than ten different 

MTBC lineages/sublineages in our sample of 4,578 isolates, the population was dominated by 

the four indigenous genotypes that made up ~99.0% of the Chinese population of MTBC. In a 

previous analysis of the global population, relative rates of migration to and from East Asia 

were low1. Together with the results presented here, this suggests that distinct historical 

phenomena shaped the spread of TB in China. We did not observe the expansion of any 

indigenous or foreign strains during the last century, contradicting the assumption that the 

current TB epidemic in China is due to re-emergence of native or introduced populations of 

pathogens. On the contrary, we inferred a precipitous decline of Ne in MTBC population in the 

second half of the last century. 

Descriptions of TB in Chinese historical texts predate the oldest introduction that we inferred 

for extant MTBC in China. This inconsistency could result from several scenarios: similarity in 

the clinical presentation of TB and other diseases, and/or clinical TB arising from a population 

of bacteria that are distinct from currently extant MTBC. A similar situation has been observed 

in the Americas, where the current population of MTBC clearly derives from European colonial 

migrations, but an abundance of morphological and DNA evidence indicated pre-Columbian 

TB2,3. The recent discovery of 1,000-year-old MTBC genomes from Peruvian human skeletons 

suggests that pre-Columbian TB in this region could have been caused by M. pinnipedii4. 

Ancient MTBC genomes from China would similarly clarify the early history of TB in this 

country. 

Substitution rate model: MTBC-6 vs. MTBC-70 The substitution/mutation rate of MTBC has 

been debated many times4-10. There are two competing substitution rate models for MTBC. 

One is MTBC-70, which is based on the “out of Africa” hypothesis and assumption of 

codivergence between MTBC and its human host6; the other is MTBC-6, which was calibrated 

by ancient MTBC DNA in two studies4,5. In this study, we used the MTBC-6 model for dating 

because 1) the substitution rate of MTBC-6 model was calibrated by ancient MTBC DNA and 

a preponderance of recent literature favors this model 1,11-13; 2) results from MTBC-6 model fit 

well with multiple aspects of the demographic history of China, e.g., the dispersal of L4.5 via 

the overland Silk Road, the synchronous growth of MTBC and human population, the 

decrease of MTBC Ne in the second half of last century. Evaluating the plausibility of the two 



competing models is not the goal of this project and our major findings are independent of the 

model we chose, as both models point to historical origins and expansions determining the 

current TB epidemic in China. Formal consensus on dating and correlations between TB 

history and historical events will probably have to wait for the analysis of more samples from 

ancient MTBC DNA to emerge14. 
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