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123 cell-culture isolates
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Published field Generation of 19
genomes (n=21) whole genomes
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Sequencing analysis of 83 genomes

Collection of 170 T. gondii specimens

'

47 clinical samples

Genotyping by microsatellite (MS) analysis

} +

Generation of 40 Published reference
whole genomes genomes (n=3)

} +

Sequencing analysis and identification of highly
polymorphic regions (HPRs) relative to ME49

4

Sanger sequencing of 55 selected HPRs

4

Design of an lon AmpliSeq primer panel by
using 24 Sanger sequencing confirmed HPRs
--> Finally 18 HPRs included in the primer panel

+

Assessing the sensitivity of
the lon AmpliSeq method

+

Genotyping of 170 T. gondji specimens (isolates and clinical samples) by the lon AmpliSeq method

Comparison of the lon AmpliSeq results of 78 T gondiitype Il isolates to WGS data
Separation of different genotypes within 164 T. gondii samples
Fingerprinting of 131 T. gondii type Il samples compared to MS typing

Supplementary Fig. 1 Detailed workflow of the establishment of the lon AmpliSeq method

with BioRender.com
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Supplementary Fig. 2a-2b Schematic presentation of the locations of the lon AmpliSeq target regions
and lon AmpliSeq amplicons. “Target final”, colored in blue, shows the regions used for SNP analysis
and consists of the lon AmpliSeq amplicons colored in orange and red. An exception is target region
T26, which was shortened for SNP analysis because runs of consecutive thymine nucleotides
(poly(T)) had led to ambiguous sequencing results. “Target initial”, colored in green, shows the
regions initially identified by WGS analysis and used for the lon AmpliSeq primer design. The
sequences and base numbers shown on top of each illustration correspond to those contained in the
FASTA file used for lon AmpliSeq data analysis (assessible at https://zenodo.org/; DOI:
10.5281/zen0do0.8377016; named as “AmpliSeq-ME49-Reference”)
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Supplementary Fig. 3 Geographic origin of 42 European isolates among those isolates (n=43) used for
the identification of highly polymorphic regions relative to the Non-European ME49 genome. If more
than one isolate originated from the same location, the number of isolates per locality is added
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Supplementary Fig. 4 Number of reads of T. gondii libraries sequenced with lon AmpliSeq sequencing
and coverage of the AmpliSeq-ME49-Reference after mapping of the reads. The figure includes the
results of 121 type Il specimens, twelve type |l variants, 14 type Il (excluding C25 and C26, classified
as ToxoDB #123 by PCR-RFLP typing) and four type | specimens. Only one specimen each was
analyzed in case of Africa 1 and Caribbean 1, 2 and 3 and in addition two atypical specimens and five
type lIxlll recombinants were examined. (a) Number of total reads per genotype. (b) Median
coverage of the AmpliSeq-ME49-Reference shows a distribution per genotype that is comparable to
the total number of reads. (c) Proportion of target regions with a 230-fold coverage revealed that
some regions are not covered by the reads of the genotypes type |, Africa 1, Atypical, Caribbean 1
and Caribbean 2



awouab g3\ e 0} paddew uoibal 1a61e) Jad speal Jo Jaguunu wnwiuly

& | £S1_XIu0 F€S17X1uD
o | 671 XIUD FB7.L_X4UD
o |81 X|UD F8PL_X1UD
& [ 9£L_XHYD F9EL_X1UD
o & [ SEL_IIIAUD FSELIIIAJUD
o & [ LZ1_|IIAUD FLZLIIIAUD
_ & 0Ll BAUD | R FOLL_BIIAYD
= ool EL_INUD 3 FPEL_INUD
o ®ISI_AUD | & FLSL_AJUD
= e [OZL_AMYO | E F9ZL_AUD
&L AUD | § FLLL_AMYD
& -9LLTIIHUD FOLL_lIHUD
o o 2G1 YD FZsl_IHUD
o o [ZEL_|1IUD FZEL_[HUD
o od@e [ L1 qLUD F7LL_qHuD
o [ 6E1_ElIUD FBEL_EHUD
i i i ___edB [ OEL ELUD t i i i _rosl enud
[=] o o o o o o (=) o o
o o o o o o [=) o
o o o o o (=] (=) [=]
o wn o w o wn f=) el
‘nlu ~ wn o~ m ~ w o™
& €91 _XIUD FESL_XIUD
& F6v1_XIUD 6L _XIUD
@ [8vl_X1uD L1 _X1uD
@ FOEL7X1UD L9E1X1uD
o [SELTIIIAUD kSELIIIAUD
op LZL_IIINMYD FLEgl_IlIAYD
= od [OLL _BlIAYD | © FOLL_BIAYD
= o FPEL_INAMUYD = FPEL_INUD
] ¢L1SIAND | 8 L LSIZAIUD
g e ozl A4D | = F9ZL_AUD
= @ FALANYD | § FZLL_AMYD
¢ FOLL_IIHYD
¢ FZSL_1Iu0
o @ [zel |IuD Lzel"|luD
o ® |PLL_QUUD EPLL_guuD
@ [6EL_BluD F6EL_EUYD
& [0EL BHYD FOEL EBHUYD
o o o o o o o o o o
o o o o o o o o
o o o o o (=] o o
o w o w o w o el
m ~ [Ts] o~ m M~ wn o~
. & €51 _XIUD FESL_XIYD
o & 61 XD Fe¥Ll_XIYyo
L] odd 811 XMYO F8rl_XHUD
o & [9EL7XHUD F9EL_X1UD
. o [SEL_IIIAUD FGELIIIAJUD
L] & L2l _lINYD FLCL_IIAYD
© L] o @ OLL_BIANYD | E FOLL_BIAYD
= . o @ PELINUD | § FPEL_IAUD
= ¢LISI AU |8 FLGL_AUD
g e [OZL AUD | B -9TL_AUD
= ead /L1L_AHYD m FZLL_AHUYD
e @ [OLL |IHUD FOLL_IIHUD
& 251 M40 Fesl_IHuD
. L] o 2€1_|IYD FZeL_IHUD
. o @ [L1_qUUD F7L1_quuD
] o op [GEL_BHUYD -6EL_EHUD
. o 0EL BUYD r0EL BHYD
o (=] o o o o o [=) o (=]
[=] o o o o (=] [=) o
[=] o o o o o (=) (=]
o wn o w o w Qo uw
m M~ uw o~ m ~ w o~
- | €51 XD ® [ £51_XIUD
o samp | 671 XIUD ¢ F6PL_XIUD
e am@e 87 XHUD ol [ 871 XHUD
o emp [ 9C1_XIUD ¢ F9ELX1UD
wwnih [SC1IIAUD FGELIIIAUD
o 171 |IIAUD FLZL IIIAUD
eemlp [ OL L E[IAYD | _ oo [ OLL_EIIAUD
= e L INUD | B & PELIAUD
g s ISl AUD | T ¢ [1S1_AUD
S osamp [STL AND | F ¢ -9TL_AUD
omb |/ |1_ANUD ® [/LI_ABUD
g [-9L1_[IHuD ¢ FOLLTIIUD
oo [ ZS11HYD & [ZSlTluD
. owewmile [ ZC1_|11UD ¢ ZELIMUD
o oo wmmiilp |7l 0lUD kL1 guuD
o emmiie (661 2LIUD ¢ F6CL_BlIUD
_ I | il |- 051 ELUD ! ! | ! _Fosl eud
o o o o o o o o o o
o o o o o o o o
o o o o o o (=) o
o wn o w o w (=) el
.nlu M~ [Te] o~ w M~ w o~
& €91 _XIyD & FE€SL XD
& [6¥L_XIud & 6L _XIUD
o |87 XHUD ¢ 8yl _XMuD
# [ 9L XHYD # 921 X1uD
FSEL_IIAYD FSEL_IIAIYD
FLCL_IIAYD FLCL_IIIAYD
ofp -0l1_BIAMD ¢ [OLL_BlIAYD
o o PELl_INUD m L] FPEL_INUD
g #riciAug |2 ¢ | LE1"AL0
(= ® 921_AUD =0 & F921_AUD
& FLLL_AHUD ¢ FZLL_AHUYD
& F9LL_[IHYD & F9LL_IIHYD
o 2S1_1MYD & 251 |MYD
& [ZEL]|1UD ¢ LTELIMUD
F¥LL_QlEud ¢ ¥LL_9UUD
offd -6€1_ElYD ¢ 6EL_BHUUD
ﬂl-om._. BUYD rO0EL BHYD
o o o o o o o f=) o (=]
o o o o o o [=) o
[=] (=] (=] [=) o (=] [=) (=]
[=] wn (=] uwn o wn (=) w
m M~ w (3] m M~ w o

Marker region sorted by chromosome

Supplementary Fig. 5a



Type lll

ii;“.i@iil&&i

i

150000 4

100000 4

A

50000 4

FESL_XIUD
F6¥L_ XD
FevLl XHUD
F9EL_XHUD
FSEL_IIAUD
FLel _AUD
FOLL_BIAIYD
FPEL_IAUD
FLSL AUD
F92L_AUD
FLLL_AHUD
FOLL_IIHYD
FESL_IHUD
FZeL_IUD
Ll _9HuD
F6EL_EHUD
FOEL BUUD

Type lIxIll

@"“'

o

L ]
’0.".

:

Les1 %D
L671_%ud

k8 L_XHUD
FOEL_XMHYD
FSEL_IAUD
FLZLINIAUD
FOLL_BlIAYD
FrEL_INAUD
L LSI_AUD
Loz1-Aud

L JL1ZAHUD
FOLLTIIHYD

L 251710
F2EL 14D
FrlLl_dHyD
L 6E1"EluD
F0EL BUYD

150000

100000

oj8 ¥

50000

Type Il Var

.%%ii'

L ]
L ]
..
eded

ité

150000 A

100000 A

oﬁiioi

50000 4

Type Il

il

ill‘lill

1500004

100000

50000 1

Type |

150000

awousb g3 e 01 paddew uoibal jab6ie) Jad speal JO Jaguunu WNWIXep

100000 4

ﬂié.eiiii.ii oded 04"‘1

500004

FeS17X4D

L 6Y1_ XD
k8Pl XHUO
F9E1_XHUD
FSe1_IIAYD
|
LOL1_BlAYD
L PE1_IAUD
LLS1-AIND
LozI_AMD
FZLIZANYD
FOLLTIIMYD
Lzs1tiuD
LZe1TIuD
FpL1 gD
Leel_elyd
Fosl elyd

FE€SL_X4UD
FEPL_XUuD
F8¥L_XHUD
F9EL_XHUD
FSEL_INIAYD
FLEL_IAYD
FOLL_BlIAYD
FPEL_IAUD
FLSL AUD
F9ZL_NuUD
FLLL_ARUD
FOLL_[IHUD
F2SL_IHUD
F2eL_IYD
FLl _9qUud
F6EL_BHUD
FOEL BlUyD

Leg1TxuD
F67L_XIUD

L gy XHUD
F9EL_XHUD
LGELTIIIALD
L LZLTIIAUD
Lo BllAuD
E#ELIAIUD
L LELAUD
Lozl AUD

L 2LLAHUD
LoLLTIHyD
2GS 144D
LZELT 1D
L¥ELaHy0
L 6E1_ElUD
Lol elyD

Caribbean3

1500004

100000 4

50000

Caribbean2

150000 4

100000

50000 A

Caribbean1

150000 A

100000 A

50000 A

Atypical

150000 4

1000004

50000

Africal

150000 4

100000

50000

FEGL_XIUD
F6vL XD
F8bLl_XHUD
F9EL_XHUO
FSEL_IIIAUD
FLEl_IIAUD
FOLL_BIAIYD
FPEL_INUD
FLSL_AUD
F9EL_AIUD
FLEL_AHUD
FOLL_IIHYD
FESL_IMUD
FZELl_IMYD
Frll_9HuyO
F6EL_BHUD
F0EL BHUD

FESL_XIUD
FebL_XIuD
FerL_XHUO
F9El_XHUD
FSEL_IIAUD
FLEL_IIIAUD
FOLL_BlIAIYD
FPEL_INUD
FLGL_AUD
F9CL_NAUD
FLLL AHUD
FOLL_IIHUD
FESL_IMUD
FEZel_IHYyD
FrLl_9HuD
F6EL_BHUD
FOELl BHYD

FEGL_XIUD
FebL_XIUD
F8F1_XHUO
F9EL_XHUD
FSEL_IIAUD
FLEl_IIAUD
FOLL_BIAIYD
FPEL_INUD
FLSL_AUD
F9EL_AUD
FLLL_AHUD
FSLL_IIHUD
FZS1_IMUD
FEZel_IHuD
FrLl_9HuO
F6EL_BHUD
FOEL BHUD

FESL_XIUD
F6PL_XIuD
F8rL_XHUO
F9ELl_XHUD
FGEL_IIAUO
FLel_IIAUD
FOLL_BIAYD
FPEL_IAUOD
FLSL_AUD
F9CL_NAUD
FLLL_AHUD
FOLL_IIHUD
FESL_IHUD
FEEL_IUD
FPLl_9Hud
F6EL_BHUD
FOEL BHUD

FESL_XIUD
F6rL_XIUD
F8bLl_XHUD
FeEl_XHUD
FSEL_IIIAYO
FLel_IIAUD
FOLL_BIAIMD

FLLL_ANUD
FOLL_IIHUD
FESL_IUD
FZel_IMUD
F¥Ll_9Hud
F6EL_BHUD
FOELl BHUD

Marker region sorted by chromosome

Supplementary Fig. 5b

Supplementary Fig. 5a-5b Minimum and maximum numbers of reads per target region mapped the genome of ME49 (ToxoDB release 53). The figure

summarizes results for 121 type Il specimens, twelve type Il variants, 14 type Ill (excluding C25 and C26, classified as ToxoDB #123 by PCR-RFLP typing) and four

type | specimens. Only one specimen each was analyzed in case of Africa 1 and Caribbean 1, 2 and 3, and in addition two atypical specimens and five type lIxllI

recombinants were examined. If a boxplot is missing, the affected target region was not covered by the reads of the respective genotype. This was the case for

the atypical specimens in target region T14 as well as for type |, Africa 1, Caribbean 1, Caribbean 2 and atypical specimens in the target regions T21 and T35
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Supplementary Fig. 7a-7n Type-specific distribution of SNPs per chromosome of T. gondii type |, Il and Ill reference strains relative to the genome of ME49
(ToxoDB release 53). For the annotation of type-specific SNPs, whole genome sequences for strains of T. gondii clonal lineages type |, Il and Il were
downloaded from the European Nucleotide Archive (https://www.ebi.ac.uk/ena/browser/home). Sequences of two T. gondii type | strains (RH (SRR521559)
and GT1 (SRR516419)), two type Il strains (ME49 (SRR67938639 and PRU (SRR350739)) and one type Il strain (VEG (ERR701180)) were mapped against the
whole genome reference sequence of ME49 (ToxoDB release 53). SNPs were called and filtered from the mapped reads using GATK tools as previously
described in Supplementary Note 2. Subsequently, the SNPs identified among the three clonal lineages, were defined as type |, Il, or Il specific; i.e. a SNP was
regarded as specific for one of the types if it revealed to be polymorphic relative to the remaining types. If two strains per lineage were used, only type-specific
SNPs present in both strains (PRU and ME49 or RH and GT1) were considered. Each bar indicates the number of SNPs per 10 kb windows of the chromosomes
and minimum and maximum number of SNPs per 10 kb are given on the right side for each chromosome and strain
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Supplementary Fig. 8 Numbers of SNPs detected by lon AmpliSeq typing within four type I, 121 type Il and 14 type lll specimens relative to AmpliSeq-ME49-
Reference combined with the genealogy of these T. gondii lineages as proposed by Boyle et al. (2006). Boyle et al. (2006) suggested the chromosomes of type |
and type Il being a cross of Ancestral type Il (Anc-Il) x Ancestral a (Anc-a) and Ancestral type Il x Ancestral B (Anc-B), respectively. The shown regions and the
associated SNPs were differentiated into Ancestral type Il (Anc-Il) and Ancestral a (Anc-a) and Ancestral B (Anc-B), respectively, based on Suppl. Fig. 7

Reference: Boyle JP, Rajasekar B, Saeij JPJ et al. (2006) Just one cross appears capable of dramatically altering the population biology of a eukaryotic pathogen
like Toxoplasma gondii. Proc Natl Acad Sci U S A 103:10514-10519. https://doi.org/10.1073/pnas.0510319103
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