Phylogenetic analyses of individual loci

Phylogenetic analyses were implemented in BEAST v2.6.0 (1) using the most appropriate
substitution models as determined Bayesian Information Criterion (BIC) by model test in
MEGAT7 (2) and linked clocks (strict) and trees. Single-locus analyses were run using a chain
length of 1x107 and sampled every 1x10° runs with a burn-in of 10%. TRACER v1.7.1 (3)
was used to verify that the effective sample size (ESS) was greater than 200 and
TREEANNOTATOR v2.6.0 used to generate a maximum clade credibility tree using mean

node heights annotated by posterior probabilities greater than 0.9.

Electropherograms of sequences generated in the course of this study were examined by eye
and trimmed for quality. Leptospira reference sequences were obtained by querying
sequences against the NCBI refseq_genome database using the BLASTn algorithm limited to
Leptospira (taxid 171) belonging to the two species (L. interrogans and L. borpetersenii)
identified in this study. Aligned BLAST hits for each locus were linked by biosample and
representative sequences for each Leptospira species and serovar combination selected as

reference sequences.



1. L. borgpetersenii

SAMNO03785545 | NZ CP012032.1 | L. borgpetersenii serovar Ballum
MH795511 | GA00445

SAMNQ4868324 | NZ CP015814.2 | L. borgpetersenii serovar Ballum str. 4E
MH795505 | GC00414

MH795507 | GA00375

MH795495 | GA00304

MH795503 | GB00062

MH795433 | GAD0256

MH795501 | GA00319

MH795498 | GA00313

MH795504 | GB00208

MH795515 | GA00322
MH795497 | GA00312
MH795492 | GA00252
MH795491 | GA00251

|:MH795519 | GD00269
MH795508 | CTPR3
MH795499 | GC00411
MH795510 | GA00390
MH795506 | GC00412
MH795516 | GA00382
MH795517 | GD00241
EEMH795514 | GAD0255
—MH795520 | GE00427
|:MH795512 | GA004TT
MH795509 | GA00387

SAMN08498447 | NZ CP026671.1 | L. borgpetersenii serovar Ceylonica
MH795496 | GA00308
MH795500 | GA00315
MH795513 | GA00264

b1 MH795518 | GA00354
MH795494 | GA00270
MH795502 | GA00385
1_:SAMNOZE‘)[]SSMi | NC 008510.1 | L. borgpetersenii serovar Hardjo-bovis str. JB197
f SAMNO02603615 | NC 008508.1 | L. borgpetersenii serovar Hardjo-bovis str. L550
SAMNOQ4102082 | NZ CP015044 1 | L. borgpetersenii serovar Hardjo
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Figure S3: Maximum clade credibility tree based on L. borgpetersenii Ifb1 sequences (167bp)
implemented using the Jukes-Cantor evolutionary model. Nodes with posterior support
greater than 0.9 are shown. Reference sequences are labelled by biosample, sequence
accession, and Leptospira strain and sequences from this study labelled by accession and
sample code. Sample codes beginning with “G” are from the Johannesburg study site and
codes beginning with “C” from Cape Town. Although 37 Ifb1 products were sequenced to
confirm the Leptospira species identification inferred from melt curve analysis, eight

sequences were of insufficient quality for phylogenetic analysis and were excluded



{MH?QMGG | GD00268
MH795462 | GC00412
——SAMNO03785545 | CP012029.1 | L. borgpetersenii serovar Ballum

{MHTQSQGE | GD00260

MH795459 | GA00315

MHT95460 | GA00387
-[SAMN04868324 | CP015814.2 | L. borgpetersenii serovar Ballum str. 4E

MH795463 | GC00414

——MH795464 | GC00417
MH795467 | GG00149

MH795458 | GAQ0313

SAMN08498447 | CP026671.1 | L. borgpetersenii serovar Ceylonica

MH795457 | GA00312
! [MH795461 | GB00062
MH795456 | GA00252

b ——NMH795468 | GG00196

_[SAMNUMOQOSQ | CP015044.1 | L. borgpetersenii serovar Hardjo

. SAMNO02603616 | CP000350.1 | L. borgpetersenii serovar Hardjo-bovis str. JB197

——SAMN02603615 | CP000348.1 | L. borgpetersenii serovar Hardjo-bovis str. L550
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Figure S4: Maximum clade credibility tree based on L. borgpetersenii secY sequences
(433bp) implemented using the Jukes-Cantor evolutionary model. Nodes with posterior
support greater than 0.9 are shown. Reference sequences are labelled by biosample, sequence
accession, and Leptospira strain and sequences from this study labelled by accession and

sample code



——MH795480 | GD00268

——MH795479 | GC00412

—SAMNO08498447 | NZ CP026671.1 | L. borgpetersenii serovar Ceylonica

——MH795478 | GB00062

——MH795481| GG00196

——MH795477 | GA00387

——SAMNO04868324 | NZ CP015814.2 | L. borgpetersenii serovar Ballum str. 4E

1

b —SAMNO03785545 | NZ CP012029.1 | L. borgpetersenii serovar Ballum

———SAMNO4102082 | NZ CP015044 1 | L. borgpetersenii serovar Hardjo

1

AMNO2603615 | NC 008508.1 | L. borgpetersenii serovar Hardjo-bovis str. L550

SAMN02603616 | NC 008510.1 | L. borgpetersenii serovar Hardjo-bovis str. JB197

1e-04

Figure S5: Maximum clade credibility tree based on L. borgpetersenii lipL41 sequences
(594bp) implemented using the Jukes-Cantor evolutionary model. Nodes with posterior
support greater than 0.9 are shown. Reference sequences are labelled by biosample, sequence
accession, and Leptospira strain and sequences from this study labelled by accession and

sample code



2. L. interrogans

SAMNOQ1920105 | NZ AOXA01000110.1 | L. interrogans serovar Jalna str. 2008720116
SAMNO02436336 | NZ AFMB02000032.1 | L. interrogans serovar Djasiman str. LT1649
0.98
—
SAMNO0739291 | NZ AHNY02000264.1 | L. interrogans serovar Australis str. 200703203
SAMN00254370 | NZ AFJO01000433.1 | L. interrogans serovar Grippotyphosa str. 2006006971

SAMNO1801580 | NZ ANNLO1000009.1 | L. interrogans serovar Valbuzzi str. Duyster
SAMNO01036683 | NZ AKWW02000073.1 | L. interrogans serovar Lora str. TE 1992
SAMNO0739366 | NZ AHPY01000062 1 | L. interrogans serovar Bataviae str. 2006006959
SAMN02436508 | NZ AHMQ02000031.1 | L. interrogans serovar Muenchen str. Brem 129
SAMNO0739375 | NZ AHQH01000124.1 | L. interrogans serovar Bratislava str. Brem 137
SAMN00255261 | NZ AFMF02000038.1 | L. interrogans serovar Zanoni str. LT2156
SAMN00254369 | NZ AFLQ01000070.1 | L. interrogans serovar Canicola str. HAI0024
0.98 SAMNO01919801 | NZ AOUUO01000133.1 | L. interrogans serovar Manilae str. K56
SAMNO01920596 | NZ AOUX01000118.1 | L. interrogans serovar Naam str. Naam
9 SAMNO00739364 | NZ AHPW01000225.1 | L. interrogans serovar Pyrogenes str. 2006006956
SAMN04102139 | NZ CP013147.1 | L. interrogans serovar Hardjo-prajitno

SAMNO03853357 | NZ CP012603.1 | L. interrogans serovar Hardjo str. Norma
3

SAMN02436546 | NZ AFLS02000034.1 | L. interrogans serovar Bulgarica str. Mallika
SAMNO00739369 | NZ AHQB01000052.1 | L. interrogans serovar Lai str. Lai

SAMN02436428 | NZ AHNF02000083.1 | L. interrogans serovar Autumnalis str. LP101
SAMNO03375751 | NZ CP006723.1 | L. interrogans serovar Linhai str. 56609

SAMN01920593 | NZ AOWF01000161.1 | L. interrogans serovar lcterohaemorrhagiae str. 201100516
MH795488 | CTPR4

MH795485 | CTPR10

SAMNO00254376 | NZ AFMH01000274.1 | L. interrogans serovar Copenhageni str. 2001025091
MH795484 | CTPR1

MH795487 | CTPR3

MH795489 | CTPRT

MH795486 | CTPR2

4 SAMN02603847 | NC 005823.1 | L. interrogans serovar Copenhageni str. Fiocruz L1-130
MH795480 | CTPR8

——S5AMNO02436379 | NZ AHNX02000027.1 | L. interragans serovar Pemana str. UT364
SAMNO01919802 | NZ AOUT01000205.1 | L. interrogans serovar Szwajizak str. Szwajizak

0.004

Figure S6: Maximum clade credibility tree based on L. interrogans Ifb1 sequences (261bp)
implemented using the Jukes-Cantor substitution model. Nodes with posterior support greater
than 0.9 are shown. Reference sequences are labelled by biosample, sequence accession, and

Leptospira strain and sequences from this study labelled by accession and sample code



SAMN02436336 | NZ AFMB02000186.1 | L. interrogans serovar Djasiman str. LT1649
SAMNQ00254376 | NZ AFMHO1000057.1 | L. interrogans serovar Copenhageni str. 2001025091
SAMNO02603847 | NC 005823.1 | L. interrogans serovar Copenhageni str. Fiocruz L1-130
MH795455 | CTPR8

MH795453 | CTPR3

SAMNO01920593 | NZ AOWF01000120.1 | L. interrogans serovar Icterchaemorrhagiae str. 201100516
MH795454 | CTPRT

SAMNO01920596 | NZ AOUX01000156.1 | L. interrogans serovar Naam str. Naam
SAMNO00739364 | NZ AHPW01000308.1 | L. interrogans serovar Pyrogenes str. 2006006956
SAMNO00739369 | NZ AHQB01000120.1| L. interrogans serovar Lai str. Lai

SAMNO00739291 | NZ AHNY02000104.1 | L. interrogans serovar Australis str. 200703203
SAMN00254369 | NZ AFLQ01000311.1 | L. interrogans serovar Canicola str. HAI0024
SAMNO00739366 | NZ AHPY01000187.1 | L. interrogans serovar Bataviae str. 2006006959
SAMN02436546 | NZ AFLS02000004.1 | L. interrogans serovar Bulgarica str. Mallika
SAMNO1920105 | NZ AOXAO01000044.1 | L. interrogans serovar Jalna str. 2008720116
SAMNO1036683 | NZ AKWW02000029.1 | L. interrogans serovar Lora str. TE 1992
SAMN02436508 | NZ AHMQO02000029.1 | L. interrogans serovar Muenchen str. Brem 129
SAMNO0739375 | NZ AHQHO1000098.1 | L. interrogans serovar Bratislava str. Brem 137
SAMN00254370 | NZ AFJO01000318.1 | L. interrogans serovar Grippotyphosa str. 2006006971
1 SAMNO01919801 | NZ AOUUQ1000081.1 | L. interrogans serovar Manilae str. K56
SAMNO1801580 | NZ ANNLO1000024.1 | L. interrogans serovar Valbuzzi str. Duyster

1 SAMNO3375751 | NZ CP006723.1 | L. interrogans serovar Linhai str. 56609

SAMN02436379 | NZ AHNX02000013.1 | L. interrogans serovar Pomona str. UT364
SAMN02436428 | NZ AHNF02000007.1 | L. interrogans serovar Autumnalis str. LP101
SAMNO3853357 | NZ CP012603.1 | L. interrogans serovar Hardjo str. Norma

SAMN00255261 | NZ AFMF02000002.1 | L. interrogans serovar Zanoni str. LT2156
SAMNO04102139 | NZ CP013147 .1 | L. interrogans serovar Hardjo-prajitno

AMNO01919802 | NZ AOUTO1000238.1 | L. interrogans serovar Szwajizak str. Szwajizak
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Figure S7: Maximum clade credibility tree based on L. interrogans secY sequences (433bp)
implemented using the Hasegawa-Kishino-Yano evolutionary model (4) substitution model.
Nodes with posterior support greater than 0.9 are shown. Reference sequences are labelled by
biosample, sequence accession, and Leptospira strain and sequences from this study labelled

by accession and sample code



-SAMND2603847 | NC 005823.1 | L. interrogans serovar Copenhageni str. Fiocruz L1-130
-SAMNO01920583 | NZ AOWF01000031.1 | L. interrogans serovar Icterohaemorrhagiae str. 201100516
-SAMNO2436508 | NZ AHMQO02000031.1 | L. interrogans serovar Muenchen str. Brem 129
-SAMNO1036683 | NZ AKWWO02000026.1 | L. interrogans serovar Lora str. TE 1992

SAMNO1920105 | NZ AOXA01000127.1 | L. interrogans serovar Jalna str. 2008720116

MH795469 | CTPR3

"SAMNOO0739375 | NZ AHQH01000120.1 | L. interrogans serovar Bratislava str. Brem 137

MH795470 | CTPR7

-SAMN00254376 | NZ AFMHO01000007.1 | L. interrogans serovar Copenhageni str. 2001025091

-SAMNO00255261 | NZ AFMFQ2000038.1 | L. interrogans serovar Zanoni str. LT2156

—ESAMNUZAEEMG | NZ AFLS02000038.1 | L. interrogans serovar Bulgarica str. Mallika

-SAMN00254369 | NZ AFLQ01000136.1 | L. interrogans serovar Canicola str. HAI0024

-SAMNO0739366 | NZ AHPY(01000065.1 | L. interrogans serovar Bataviae str. 2006006959

{SAMNQOam | NZ AOUU01000031.1 | L. interrogans serovar Manilae str. K56
038
-SAMNO1801580 | NZ ANNL0O1000023 1 | L. interrogans serovar Valbuzzi str. Duyster

_:SAMNDZ436428 | NZ AHNF02000059.1 | L. interrogans serovar Autumnalis str. LP101
-SAMNO0739364 | NZ AHPW01000309.1 | L. interrogans serovar Pyrogenes str. 2006006956

-SAMNO4102138 | NZ CP013147.1 | L. interrogans serovar Hardjo-prajitno

0es  SAMNO3853357 | NZ CP012603.1 | L. interrogans serovar Hardjo str. Norma
-SAMNO19205396 | NZ AOUX01000172.1 | L. interrogans serovar Naam str. Naam
SAMNO1919802 | NZ AOUT01000045.1 | L. interrogans serovar Szwajizak str. Szwajizak

-SAMNO0739291 | NZ AHNY02000239.1 | L. interrogans serovar Australis str. 200703203

-SAMNO2436336 | NZ AFMB02000094.1 | L. interrogans serovar Djasiman str, LT1649

-SAMNOO739369 | NZ AHQB01000116.1 | L. interrogans serovar Lai sir. Lai

-SAMNO3375751 | NZ CP008723.1 | L. interrogans serovar Linhai str. 56609

, SAMNO00254370 | NZ AFJO01000242.1 | L. interrogans serovar Grippotyphosa str. 2006006971

o SAMNO2436379 | NZ AHNX02000180.1 | L. interrogans serovar Pomona str. UT364
-

Figure S8: Maximum clade credibility tree based on L. interrogans MST1 sequences (174bp)
implemented using the Hasegawa-Kishino-Yano evolutionary model (4) substitution model.
Nodes with posterior support greater than 0.9 are shown. Reference sequences are labelled
by biosample, sequence accession, and Leptospira strain and sequences from this study

labelled by accession and sample code



SANMN02436508 | NZ AHMQ02000040.1 | L. interrogans serovar Muenchen str. Brem 129
SAMN02436379 | NZ AHNX02000122 1 | L. interrogans serovar Pomona str. UT364
SAMNQO1036683 | NZ AKWWW02000078.1 | L. interrogans serovar Lora str. TE 1992
SAMNO0739375 | NZ AHQH01000074.1 | L. interrogans serovar Bratislava str. Brem 137
SAMN04102139 | NZ CP013147.1 | L. interrogans serovar Hardjo-prajitno
SAMN01920105 | NZ AOXA01000113.1 | L. interrogans serovar Jalna str. 2008720116
.57 SAMNO3853357 | NZ CP012603.1 | L. interrogans serovar Hardjo str. Norma
SAMNO0739369 | NZ AHQB01000066.1 | L. interrogans serovar Lai str. Lai
SAMNO02436546 | NZ AFLS02000021.1 | L. interrogans serovar Bulgarica str. Mallika
SeSAMN02436428 | NZ AHNF02000054.1 | L. interrogans seraovar Autumnalis str. LP101

SAMNO1920596 | NZ AOUX01000182.1 | L. interrogans serovar Naam str. Naam
ﬁSAMNOOB%GG | NZ AHPY01000058.1 | L. interrogans serovar Bataviae str. 2006006959
1

SAMNO00739364 | NZ AHPWO01000037.1 | L. interrogans serovar Pyrogenes str. 2006006956
SAMNO3375751 | NZ CP006723.1 | L. interrogans serovar Linhai str. 56609
SAMNO0739291 | NZ AHNY02000253.1 | L. interrogans serovar Australis str. 200703203

SAMN00254370 | NZ AFJO01000455.1 | L. interrogans serovar Grippotyphosa str. 2006006971
SAMN00254369 | NZ AFLQ01000095.1 | L. interrogans serovar Canicola str. HAI0024

SAMN02436336 | NZ AFMB02000017.1 | L. interrogans serovar Djasiman sir. LT1649
SAMN00255261 | NZ AFMF02000001.1 | L. interrogans serovar Zanoni str. LT2156
SAMNO01919802 | NZ AOUTO01000214.1 | L. interrogans serovar Szwajizak str. Szwajizak

1 SAMN02603847 | NC 005823.1 | L. interrogans serovar Copenhageni str. Fiocruz L1-130
AEESAMNOOZMWG | NZ AFMHO01000036.1 | L. interrogans serovar Copenhageni str. 2001025091
1

SAMN01920593 | NZ AOWF01000105.1 | L. interrogans serovar Icterohaemorrhagiae str. 201100516
MH795472 | CTPR7

MH795473 | CTPR8

MH795471 | CTPR3

SAMN01919801 | NZ AOUUQ1000077 1 | L. interrogans serovar Manilae str. K56

SAMNQ01801580 | NZ ANNLO1000003.1 | L. interrogans serovar Valbuzzi str. Duyster

0.001

Figure S9: Maximum clade credibility tree based on L. interrogans MST3 sequences (220bp)
implemented using the Hasegawa-Kishino-Yano evolutionary model (4) with a gamma
distribution (4 categories). Nodes with posterior support greater than 0.9 are shown.
Reference sequences are labelled by biosample, sequence accession, and Leptospira strain

and sequences from this study labelled by accession and sample code



SAMNO1919801 | NZ AOUUQ1000020.1 | L. interrogans seravar Manilae str. K56
SAMNO1801580 | NZ ANNLO1000108.1 | L. interrogans serovar Valbuzzi str. Duyster

SAMNO1920105 | NZ AOXA01000181.1 | L. interrogans serovar Jalna str. 2008720116

SAMNO00739369 | NZ AHQB01000059.1 | L. interrogans serovar Lai str. Lai

E“;AMNOO?SQSGd | NZ AHPWO01000335.1 | L. interrogans serovar Pyrogenes str. 2006006956
SAMN04102139 | NZ CP013147.1 | L. interrogans serovar Hardjo-prajitno

SAMNOD2436428 | NZ AHNF02000031.1 | L. interrogans serovar Autumnalis str. LP101

SAMNO01920596 | NZ AOUX01000174.1 | L. interrogans serovar Naam str. Naam

SAMNO3853357 | NZ CP012603.1 | L. interrogans serovar Hardjo str. Norma

SAMN02436508 | NZ AHMQ02000025.1 | L. interrogans serovar Muenchen str. Brem 129
SAMNO0739375 | NZ AHQHO01000078.1 | L. interrogans seravar Bratislava str. Brem 137
SAMNO1036683 | NZ AKWW02000033.1 | L. interrogans serovar Lora str. TE 1992
SAMNO02436546 | NZ AFLS02000007.1 | L. interrogans serovar Bulgarica str. Mallika

088

SAMN02436379 | NZ AHNX02000177.1 | L. interrogans serovar Pomona str. UT364

SAMNO00254370 | NZ AFJO01000574 1 | L. interrogans serovar Grippotyphosa str. 2006006971
SAMNO00739291 | NZ AHNY02000142.1 | L. interrogans serovar Australis str. 200703203
MH795475 | CTPR7
SAMNO00739366 | NZ AHPY01000211.1 | L. interrogans serovar Bataviae str. 2008006959
MH795474 | CTPR3
[ SAMNO2436336 | NZ AFMB02000126.1 | L. interrogans serovar Djasiman str. LT1649
I—SAMN00255261 | NZ AFMF02000017.1 | L. interrogans serovar Zanoni str. LT2156
SAMNO1919802 | NZ AOUT01000148.1 | L. interrogans serovar Szwajizak str. Szwajizak

099
SAMNO00254369 | NZ AFLQ01000250.1 | L. interrogans serovar Canicola str. HAI0024
MH795476 | CTPR8
! SAMNO03375751 | NZ CP006723.1 | L. interrogans serovar Linhai str. 56609
SAMNO02603847 | NC 005823.1 | L. interrogans serovar Copenhageni sir. Fiocruz L1-130
SAMN00254376 | NZ AFMH01000083.1 | L. interrogans serovar Copenhageni str. 2001025091
SAMNO01920593 | NZ AOWF01000133.1 | L. interrogans serovar Icterohaemorrhagiae str. 201100516
1
—

0.001

Figure S10: Maximum clade credibility tree based on L. interrogans MST9 sequences
(204bp) implemented using the Jukes-Cantor evolutionary model. Nodes with posterior
support greater than 0.9 are shown. Reference sequences are labelled by biosample, sequence
accession, and Leptospira strain and sequences from this study labelled by accession and

sample code
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