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Supplementary Table S5. BEAST2 model evaluation by path sampling analysis. Marginal
likelihood estimation (MLE) for different clock and population demographic models was determined
using path sampling analysis in BEAST2. The GTR nucleotide substitution model was used for all
analyses. Mean log-MLEs are reported for two replicate runs performed to check for consistency.
Bayes factors calculated relative to the top ranked model.

Rank | Clock model Demographic model Log-marginal likelihood | Bayes factor
1 Strict Skyline -5342225.5

2 Relaxed Skyline —5342228.9 3.4

3 Relaxed Constant —5342259.6 34.1

4 Strict Constant -5342261.1 35.6

5 Strict Exponential -5342262.4 37.0

6 Relaxed Exponential —-5342263.2 37.7




Supplementary Material

IEgtHf:ltiZ:aﬂ 3&32? BLAST searches Identification of L4.4 genomes

L4.4 genomes identified with KvarQ
y

\ \ 4

Canadian L4.4 New Zealand
L4.4
- SUMu genomes L4 genomes
n =401
n=8 n=34
Removal of KvarQ annotated low or mixed coverage, multiple
sequencing runs for same sample accession, cross-sectional and . .
longitudinal isolates from same individual, missing data llflz%qszlgjer;g:‘:gvzlggﬁclu ded L4.4 genomes identified with KvarQ
2 Literature and database searches \ 4 \
Global L4.4 * KvarQ screening Canadian L4.4 n = 25 New Zealand L4.4 n = 29
n=139 Global L4.4n =78 (23 new, two recently published) (four new, 25 recently published)
Reference guided assembly
& variant calling
2 4 2
n=115 n=73 n=25 n=23 Passed QC
Depth of coverage >25X, >75% reads
mapped, <10% missing base calls
Global L4.4 New Zealand L4.4n=23 | . .. > Maximum likelihood phylogeny
n=213 (Supplementary Table S1) (Supplementary Figure S2)

\ /

L4.4 dataset n = 236
(Supplementary Figure S3A,
Supplementary Table S2)

Maximum likelihood phylogeny
............................................. » DseQuebec deletion analysis
(Figure 1, Supplementary Figure S4)

l L4.4.1.1 with known year of isolation

L4.4.1.1 dataset n =117 . .
(Supplementary Figure S3B, fr+-s+se= > BEAST2 molecular dating & phylogeographic inference

Supplementary Table S3) (Figures 2 & 3, Table 1, Supplementary Figures S5-S10)

Supplementary Figure S1. Flow chart depicting samples and steps in analyses.



Supplementary Material

- NzZO5
NZO6
; NZO1
4| 0.998
NzO2
1 — NZO4
0.309
NZO3
—— - NZR278
NZRF
NZR486
18.864
NZR494
0591 7RC
-92%NZRE
94236
- NZR22
..... NZRA

—

Otara

Rangipo

0.05

Supplementary Figure S2. Maximum likelihood phylogeny of 23 New Zealand M. tuberculosis
Rangipo and Otara strain isolates. Scale bar indicates substitutions per polymorphic site.
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Supplementary Figure S3. Global distribution of M. tuberculosis isolates included in this study.
(A) L4.4 sublineage genomic dataset used for maximum likelihood phylogenetic analysis; (B)
L4.4.1.1 sublineage genomic dataset used for BEAST2 analyses. Pie charts show the proportion of
isolates from each of the L4.4 sublineages and circle sizes correspond to the number of isolates from
each country.
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Supplementary Figure S4. Maximum likelihood phylogeny of the M. tuberculosis complex L4.4
sublineage. Whole genome SNP phylogeny of 236 L4.4 genomes from 19 different countries,
including 23 isolates from the New Zealand Rangipo and Otara clusters. Rooted to H37Rv. Scale bar
indicates substitutions per polymorphic site. Branches and tip labels are colored by global region and
lineages labelled according to the nomenclature of Coll et al. (2014). A black asterisk indicates the
DS6Quebec deletion and the CS clade is highlighted in grey.
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Supplementary Figure SS. Assessment of temporal signal for molecular dating analyses.
Regression analysis of root-to-tip distance and year of isolation for (A) the L4.4.1.1 molecular dating
dataset, and (B) the CS clade sample subset. Tip date randomization median estimates and 95% HPD

intervals for (C) substitution rate in substitutions per site per year (sub/site/yr), and (D) tree height in
years, after tip randomization and for real dates for the full L4.4.1.1 sample (n =117).



Supplementary Material

ERR040124_Uganda_2005
12036 £RR040130-Uganda—2004

SRR1181100_Colombia_2009
ERR181946 Malawi_2005

SRR1019155_SouthAfrica_2013
SRR1181216 Southr\ca 2013

17433

465.91

—1 |508.24

ERR212132_Malawi_2
SRR1019147_Kenya 2013
SRR833044 SouthAfrica_2010
4Egmmgwssismnw\mcaizmz
R1140926SouthAfrica_2013
10,§RR1019168 SouthAfrica_ 2013
RR832988 SouthAfrica_2009
R1019150_SouthAfrica_ 2013
7 1172876 SouthAfrica 2013
RR1173181-SouthAfrica_2013
4, RlOWQ‘MZ _SouthAfrica_ ZU‘H
w%RRH?SOM ~SouthAfrica 2013
RR833134_SouthAfrica_2010
S SRR1173522_SouthAfrica_2013
86 SRR833119_SouthAfrica_2008
95 RR847802_SouthAfrica_2011
RR1173087_SouthAfrica 2013
“SaRadires Sounaiica 2011
5_SouthAfrica
RR1172935_SouthAfrica 2013
'_E'E“éRRssama SouthAfrica_2008
_{ SRR1180183 SouthAfrica_ 2013
os 1PF-8

— 22 RR211992_Malawi_2002
RR221554_Malawi_2002

-] 501.69

42.7 ERR163946_Malawi_2004

1847 ERR164012”Malawi_1997

ERR176628_Malawi_1997
10642
rl_18532 i 0sERR047013 | UnlledKln dom_2006
ERR212159"Malaw
ERR ] 53995 Malaw 2004
SRR1172724_SouthAfrica_2012
[—1 4SRR1180314”SouthAfrica_2013
1.4BRRa

T
ERR212152_Malawi_2009
86106.62 ——— ERR181853 Malawi_2009
.76 ERR176725_Malawi_1998

18,9 ERR176454_Malawi_2004
ER 190410_Malawi_1997

R181836_Malawi_2009
. RR161047 Malawi_2003

05 ERR163930"Malawi—2004
ERR245800_Malawi_2001

9:12 ERR182011 Malawi 2006
‘&»‘?,ERRZZWSM Malawi_2002
RR221600_Malawi_2002

166.18

ERR228067 Russia_2010

*—T 468.59

SRR1166253_Romania_2013
| ERR212117_Malawi

1999
170.52 ERR024359 Ne|herlan s_1999
700.49 R046901 UnlledKlngdom 2007
- 4§§? 1162884_Sweden
R1163077_ Sweden 2010

,—i:sze

] 49459 379.99

1 93.49
SRR1184309 SomhA(Hca 2013

SRR1173499”SouthAfrica_2013

1 SRR1019153_Kenya 2013
5.54SRR832977 Sou[hAr\ca 2008
R1173353_SouthAfrica_2013
R847797_SouthAfrica 2011

R133974_Russia_2009
R108481”Russia_2009

4765 333.79
338.63

5_Russia_2010

358.22

ARXRRARNRAXD 00000
S
o
o
E
2
Q.
o
n
=3
S
@

NZO2 NewZealand_2011

- 353.15

1 I 41 NZO5 NewZealand 2003

| i T 111 6R208 Newzoaland 2073

- [——————— NZO4 NewZealand 2013

1  NZO3_NewZealand_2008

NZO7_NewZealand 2006
SK196_Canada_1987
SK288~Canada_2003

Otara

321.87

SK111 “Canada_2003

SK211 Canada_1997
SK215 Canada§1399

SK54 Canada_1990

189

1Z
NZR278 NewZealand 2010
NZRN_NewZealand_1991

NZRF “NewZealand 2002

R486_NewZealand_2011
R494 _NewZealand_2011
2188 NZRA NewZealand_1992
NZRB_NewZealand_1992
2920 RZRJ NewZealand 2008

52 ZRK NewZealand 2008
96 ZRH_NewZealand_ 2006
ZRI_NewZealand_2006

Rangipo

I T T T
-600 -500 -400 -300
Years since 2013

T T
-200 -100

Supplementary Figure S6. Dated Bayesian phylogeny of the L.4.4.1.1 sublineage showing
individual node ages. Bayesian MCC tree of 117 M. tuberculosis L4.4.1.1 genomes (GTR, strict
clock, Bayesian skyline demographic). Median node ages (years since 2013) are shown. Genome
names are colored by region of isolation. A grey box highlights the CS clade and the New Zealand

Rangipo and Otara clusters are labelled.
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Supplementary Figure S7. Dated Bayesian phylogeny of the L.4.4.1.1 sublineage showing
posterior probabilities of individual nodes. Bayesian MCC tree of 117 M. tuberculosis L4.4.1.1
genomes (GTR, strict clock, Bayesian skyline demographic). Genome names are colored by region of
isolation. A grey box highlights the CS clade and the New Zealand Rangipo and Otara clusters are
labelled.
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Supplementary Figure S8. Assessment of MCMC chain convergence. Trace outputs for key
parameters from three independent chains for the best model as determined by path sampling (GTR,
strict clock, Bayesian skyline demographic). (A) Posterior probability; (B) substitution rate in
substitutions per site per year (sub/site/yr); (C) tree height; and (D-F) TMRCAs for nodes of key

interest in calendar years.
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Supplementary Figure S9. Comparison of prior and posterior distributions. (A) Substitution rate
in substitutions per site per year (sub/site/yr), and (B) tree height.
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Supplementary Figure S10. Effect of the population size prior on parameter estimation.
Comparison of parameter estimates for (A) substitution rate in substitutions per site per year
(sub/site/yr), and (B) tree height, using the Jeffreys (1/X) and uniform population size priors with
different upper bounds (GTR, strict clock, constant population demographic).
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