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Supplementary Fig. 1. Pairwise difference of core genome single nucleotide variation (SNV)
in the four major MKC species. All SNVs, SNVs from spontaneous mutations or
recombinations; Non-recombinant SNVs, SNVs from spontaneous mutations. Boxes show the
median and interquartile range (IQR) while whiskers extend to a maximum of 1.5x IQR.
Significance level between the distances of all and non-recombinant SNVs for each species is
determined by the Mann Whitney test (two-sided). Source data are provided as a Source
Data file.



Consensus TACTAAGGTGCGCGATCTTGGCCTGGTGTAGACCAAGGCTATCGGTTCGARGCTGACGCGACAATTTGAGCATAGTAGACTATT Species
e A e e e M. kansasii
2 . P T M. kansasii
3 ... A e e e e e e e e e e e M. kansasii
4 L. A e e e e M. kansasii
5 .. CA L i e e e i e e e e e e M. kansasii
6 ... P S S M. kansasii
7 . CA e e e e e M. kansasii
8 ... CA L e e e e it e e e e ae e M. kansasii
9 ... P M. kansasii
0 .. F M. kansasii
1 L. A e e M. kansasii
2 L. E M. kansasii
13 L. P S M. kansasii
14 ... R . I A I A A A I A A A A I A A A A A S AT S AT M. kansasii
5 .A.G..A...A....... G..... T..C.C .G.A. M. innocens
16 T cALG. DAL L L e CG...AT TGC..... A . M. gastri
17 T. o e e TT L VAL LA LG G A. T. .. .. AL e AC M. ostraviense
18 ST e T AL G G A. ... T..... A . cc M. ostraviense
19 AC LALGL VAL L TL LA L A C...... T..G M. persicum
20 AC .A.G..A..T..A....... A. C.o v v v v v G. M. persicum
21 AC. .A.G..A..T..AC...... A. C. v v i G. M. persicum
22 AC. LALGL LA LTL LA A . T S G. M. persicum
23 AC. ALGL L AL LTLL AL L L AL LC e G . M. persicum
24 AC. .A.G..A..T..A. C AL FE G. M. persicum
25 AC. ALGL AL LT AL L AL T G. M. persicum
26 AC. A.G..A..T..A....... AL oo G . M. persicum
27 .ITT....A.ATAA. . CT...C.....A.GG..T.G....C..TA..... GGAA.A.T..A..... GC.GA..C.TC..G.GGAC M. attenuatum
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30 LTT .. T.GGAA.A.T..A..... GC.GA..C.TC..G.GGAC M. attenuatum
31 T..G..........00.CL ... . A.G.A......A.CG....u..o.. G...A. T .6..G..GA..CG.A.CG.GGAC M. pseudokansasii
32 T PRGN . . . . . . . . .. CG...AT T GICE I AC M. ii
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Supplementary Fig. 2. The neighbor-joining phylogeny and the variable loci of the 16S-ITS-
23S rRNA alignments. Dot, same base as the consensus; Red base, homoplastic loci; green

band, region of potential recombination.
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Supplementary Fig. 3. Genomic mosaics due to recent (left) and ancestral (right)

recombinations between MKC species in a 100,000 bp region of the core genome. Each
panel shows a multiple alignment of 358 sequences with colors representing ancestral
sequence patterns of the MKC species as defined on the far left. The white lines in the right

panel correspond to the recent recombinant fragments in the left.
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Supplementary Fig. 4. Genomic recombinations in M. persicum (a), M. pseudokansasii (b)
and M. attenuatum (c) predicted by Gubbins. Left panel, maximum-likelihood phylogenies
based on SNVs in non-recombinant genomic regions. Right panel, genomic recombinations.

Blue blocks, unique recombinant segments; Red blocks, shared recombinant segments.
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Supplementary Fig. 5. Phylogeographic analysis of the M. kansasii main cluster based on
the Bayestraits MCMC model.
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Supplementary Fig. 6. Tajima’s D statistics of the M. kansasii main cluster based on all
SNVs or Non-recombinant SNVs. Non-recombinant SNVs, values from 2020 genes; All
SNVs, values from 4256 genes. Boxes show the median and interquartile range (IQR)
while whiskers extend to a maximum of 1.5x IQR. Significance level is determined by the
Mann Whitney test (two-sided). Source data are provided as a Source Data file.
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Supplementary Fig. 7. Root-to-tip analysis (a) and date-randomization test (b) performed

on 121 MKMC isolates. For the root-to-tip analysis, a positive correlation (0.47) between

genetic divergence and sampling time indicates that the data set is suitable for phylogenetic

molecular clock analysis. Source data are provided as a Source Data file. In the date-

randomization tests, the 95% confidence intervals (Cl) for the estimates of the clock rate (left

graph) and root height (right graph) of the observed data (in red) do not overlap with the

confidence intervals for the estimates obtained from the randomized sets (in black, 20

independent runs), indicating strong temporal signals. Data are presented as mean and 95%

Cl.
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Supplementary Fig. 8. Bayesian evolutionary analysis of 121 MKMC isolates. a Maximum

clade credibility tree of the 121 isolates. Node bars indicate 95% CI of height. b Posterior

distribution for the evolutionary rate.
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Supplementary Fig. 9. a Synteny map for the ESP locus in the MKC species. b Synteny map
for the M. kansasii specific ESP locus in M. marinum and M. liflandii. ¢ Maximum likelihood
phylogeny of the MKC and close related mycobacterium species. Filled red circles indicate
presence of the ESP locus.
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Supplementary Fig. 10. Genetic relationship (Neighbor-Joining phylogeny) between
EspE, EspE-like and EspA orthologs of M. knasaii (in red), M. marinum (in blue) and M.
tuberculosis (in black). The stars represent potential gene expansions of espE-like genes

in M. kansasii and M. marinum.
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Supplementary Fig. 11. Distribution of number of non-recombinant mutations (SNVs
and short indels) per genes. Lines indicate 95% confidence interval of mean predicted
values under a Poisson distribution fitted to the data shown in green. Inset shows gene
count on a log scale to better show deviations from the Poisson model at high numbers
of mutations per gene. Source data are provided as a Source Data file.
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Supplementary Fig. 12. Distribution of non-recombinant homozygous mutations in zur and

LOS synthesis genes in the MKMC strains and their emergences along the phylogeny. Red,

single nucleotide variant; black, insertion or deletion.
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Supplementary Fig. 13. Mapping profiles in zur coding region in two representative isolates

with double mutations. Grey bands, sequencing reads (paired ends). Mutations are highlighted

in colors other than grey.



s & s 8 8 g
&8 3 & & &

V' Non-recombinant mutations g 3 g g '
£§ ¢ § £ N tetR1 tetR2
DKL K o <

O Recombinations

4 44

<

IIIII L ] ‘l
«

r@w

|

—— ='

N

== s
— ; -
= 2 2o T e

<<

V¥ nSNV
VY Indel

1,938,650

1,913,000 75 kb 1,988,000 1,937,000 1.65kb

Supplementary Fig. 14. Recombinant fragments and non-recombinant mutations in tetR1/2 and
flanking regions, and mapping of the recombination/mutation events to the maximume-likelihood
phylogeny based on the maximum parsimony algorithm. Recombinant fragments are colored according
to their donor species as indicated in Figure 2a. Red, nonsynonymous single nucleotide variant (hnSNV);

black, insertion or deletion (Indel).



M. persicum

EspA_1

1

M. innocens

M. pseudokansasii

M. ostraviense
M. gastri

5

M. attenuatum

M. persicum

EspA_2

M. kansasii

M. attenuatum

M. kansasii

M. pseudokansasii

EspA
(Orthologs of M.
tuberculosis EspA)

M. attenuatum

IRy
égg%%g@ M. k i
ikl M. kansasii
éﬁ%é* A

FOBNPDIF 0286t

O,

0.07

Supplementary Fig. 15. The distribution and genetic relationship (Neighbor-Joining
phylogeny) of EspA and its paralogs in M. kansasii complex. Tip labels are colored to

represent genes from different species.



! -

p S Zur IdeR -
e Zn uptake — » Fe acquisition
L Zn mobilization ) Within host B | Fe transport
F---- > metal lon —
! hemostasis
o Zn efflux —L— — » Fe storage }
SufB 6’{ » Fe-S cluster genesis
[ Mutation — Induce/promote —1 Repress B Zur box IdeR box

Supplementary Fig. 16. Schematic diagram depicting the potential influence of zur, ideR

and sufB mutations on the regulation of zinc and iron homeostasis.



Supplementary Table 1. Prevalence of M.

infections in different areas of China 2.

kansasii among nontuberculosis mycobacterium

Stud Province/ Method for Number | Number of | Prevalence
duratign cit species of NTM | M. kansasii of Reference
y identification isolates isolates M. kansasii
2004- Sequencing of o
2009 Shandong 16S rRNA 68 5 7.35% 1
2008- . Sequencing of o
2011 Heibei 16s RNA and ITS 95 7 7.37% 2
2011- , Sequencing of o
2013 Hubel | 465 rRNAandITs | 100 2 1.25% 3
2008 Jiangsu GenoType CM/AS 60 4 6.67% 4
2010- Sequencing of o
2015 Beijing 16s rRNA and ITS 232 23 9.91% 5
multilocus
2005- sequence
2012 Fujian analysis (rpoB, 405 1 0.25% 6
hsp65 and 16-23s
rRNA ITS)
multilocus
2005- sequence
2012 Gansu analysis (rpoB, 41 0 0.00% 6
hsp65 and 16-23s
rRNA ITS)
multilocus
2012- sequence
2014 Guangdong | analysis (rpoB, 938 84 8.96% 7
hsp65, 16s rRNA
and ITS)
2011- . Sequencing of o
2014 Zhejiang hsp65 372 36 9.68% 8
2012 Hunan Biochip 225 3 1.33% 9
2008- , Sequencing of o
2012 Shanghai 16S rRNA 616 277 44.97% 10

a prevalence of M. kansasii in global regions outside China mainland was described in
supplementary reference #11.




Supplementary Table 2. Mutation profile and morphology of the 12 rough M. kansasii clinical
isolates and five representative smooth isolates from Shanghai.

Isolate Mutations in LOS | Morpholgy in Colony morphology in
(species) synthesis genes* L-J slant 7H10 plate

( M_gl_(;iiz giy | Pks5Leu3E9Pro Rough
( M_1 ,?;iig gy | PksSlleT3sts Rough
(M1_ 3;?: :Sﬁ) wbbL2 Glu187fs Rough
(M1. (z(_e::?s?agsii) pksb Gly230Glu Rough

11-55 fadD25 Trp33* o

(M. kansasii) gtf2 Thr184fs

11-1085 fadD25 Glu288*

Rough
(M. kansasii) | wbbL2 Gly91Asp oug




11-1145

fadD25 Ser7Arg &

Rough
(M. kansasii) Leu8Ser oug
11-2254
fadD25 Val543f Rough NA
(M. kansasii) adD25 Val543fs oug
12-1384 gtf2 Tyr202His &
(M. kansasii) Cys17Arg Rought NA
13-494
(M. kansasii) gtf1 Ser10fs Rough
13-934
f1 Glu381f Rough
(M. kansasif) gtf1 Glu3g1fs oug
13-2434
pksb Tyr335His Rough

(M. kansasii)




(M.gl;;ii;sii) - Smooth
(M.1I?;ll:sii) - Smooth
(M1. (3;7532:3/;) i Smooth
(M1. i_:::::sii) - Smooth
(M.12<-92r§i(2:jlm) ) Smooth

#Underlines indicate unfixed (heterozygous) mutations.
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