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1 Supplementary Data

The species analyzed in this study were selected while trying to cover human infectious agents from
different continents. As a control we chose B. saltans, a free-living and non-pathogenic kinetoplastid;
and two distant well-studied eukaryotes, namely the yeast S. cerevisiae and H. sapiens. The Bodo
saltans strains Lake Konstanz, Trypanosoma cruzi CL Brener Esmeraldo-like, Trypanosoma bruceli
gambiense DAL972, Leishmania donovani BPK282A1, Leishmania infantum JPCM5, and
Leishmania mexicana MHOM/GT/2001/U1103 proteomes were downloaded from TriTrypDB
(Aslett et al., 2010). The proteome of Homo sapiens was downloaded from https://www.ensembl.org
(Cunningham et al., 2019)and the proteome of Saccharomyces cerevisiae ATCC 204508 / S288¢
from https://www.uniprot.org (UniProt: a worldwide hub of protein knowledge, 2019).

We used the polymerases annotated in Homo sapiens as a starting query for the HomoloGene
database, NCBI source coordinators 2015. Each homologue group obtained was aligned using
MAFFT (default options)(Katoh and Standley, 2013) and then used to create a Hidden Markov
models (HMM) with hmmbuild of HMMER 3.1b2 (Eddy and Yang, 2007). We used hmmsearch
(using the HMM of each family) to detect polymerases in a database created with the proteomes
mentioned above. The results were contrasted with TriTrypDB(Aslett et al., 2010) annotations for the
species where the annotation was available.

The homologues identified for each polymerase family were aligned using MAFFT. Then, a
phylogenetic reconstruction was performed with PhyML using WAG+G+I model and SH-like as a
branch support.

Genes and domains were depicted using DOG 2.0 from The cuckoo Group (Ren et al., 2009).
Information for human POLQ, POLG, POLB, POLH and POLK was retrieved from the bibliography
(Despras et al., 2012; Bétous et al., 2013; Belousova and Lavrik, 2015; Lodi et al., 2015; de Lima et
al., 2019; Stern et al., 2019).

To detect signals of positive selection in polymerases, we used Codeml by PAML (Eddy and Yang,
2007). The presence of sites under positive selection were tested by comparing the models M2
(positive selection) and M1 (relaxed selection) using the ETE toolkit 3.0 (Huerta-Cepas et al., 2010).
The Likelihood Ratio Test (LRT) was performed (p< 0.05) to compare the hypotheses. Additionally,
we used the Fixed Effects Likelihood (FEL) by HyPhy (Kosakovsky Pond et al., 2020) to detect
pervasive selection over sites. The FEL analyses were performed through Datamonkey (Weaver et
al., 2018).

Data from Supplementary Table 2 was retrieved from TritrypDB (Aslett et al., 2010) and OrthoMCL
(Chen et al., 2006). Data was curated and contrasted with Ensembl.org (Cunningham et al., 2019),
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and MetaPhOrs (Chorostecki et al., 2020), NCBI (Coordinators, 2016), Phycocosm and Mycocosm
(Nordberg et al., 2014). Filtered data according to the criteria defined at Supplementary Table 2 was
used for representations of Figure 1. The Saccharomyces genome database (JM et al., 2012),
HMMER(Potter et al., 2018), Expasy scanprosite (de Castro et al., 2006), Interpro (Mitchell et al.,
2019) and NCBI conserved domain (Lu et al., 2020), Uniprot (UniProt: a worldwide hub of protein
knowledge, 2019) and Panther (Mi et al., 2018)were used to annotate and consulting proteins

domains.

2 Supplementary Tables

Supplementary Table 1. Main roles of DNA polymerases.

Supplementary Table 2. Excel file with data sheets of DNA polymerase orthologues groups, obtained
from OrthoMCL. Orthologues groups’ codes are indicated on the top of each sheet.

Supplementary Table 3. Orthologues genes associated with DNA repairing found in TriTrypDB.

Supplementary Table 1. Main roles of DNA polymerases.

Eukaryote DNA polymerases

families and main roles

Human DNA polymerases and functions
(YYang and Gao, 2018)

Trypanosoma and Leishmania DNA
polymerases

DNA repair Theta (6); TMEJ- Theta mediated end Theta (0)(Fernandez-Orgiler et al., 2016;
joining. de Lima et al., 2019)
Nu (v); end processing. NA

Mitqcho_ndrial DNA Gamma (y) NA

replication NA DNA pol | (A-D)* (Klingbeil et al., 2002;

DNA replication

Bruhn et al., 2010; Concepcidn-Acevedo
et al., 2018; Harada et al., 2020)

Alpha (a); primer extension.

Alpha (a); (Leegwater et al., 1991)

Delta (5); lagging strand.

Delta (5)

Epsilon (g); leading strand.

Epsilon (g)

Translesion (TLS) synthesis

DNA repair

Zeta (£); TLS extension

Beta (); BER-base excision repair; SGRS-
small gap filling repair synthesis.

Zeta (€)

Beta (B); Beta-PAK and Beta-thumb
(Taladriz et al., 2001; M. et al., 2002;
Saxowsky et al., 2003; Alonso et al., 2006;
Lopes et al., 2008; Schamber-reis et al.,
2012; Rojas et al., 2018; Khan et al., 2019)



Translesion (TLS) synthesis

*Between 3 and 4 genes (A-D), depending on the specie.

Lamda (1); BER-base excision repair;
NHEJ-non homologous end joining.

NA

Mu (u); NHEJ.

NA

TDT,; NHEJ.

TLS insertion.

NA

Revl

TLS insertion.

Eta (n)** (De Moura et al., 2009)

Kappa (x); TLS insertion.

Kappa (k)** (Rajdo et al., 2009)

lota (1)

** Different number of copies, depending on the genus/specie.

NA

Supplementary Table 3. Orthologues genes associated with DNA repairing found in TriTrypDB.

Gene ID Organism Product Description Ortholog Group Paralo
g count
RAD1
BSAL_81005 B. saltans strain Lake GPl-anchored surface 0G6_147512 0
Konstanz protein, putative
LINF_200009300 L. infantum JPCM5 Cell cycle checkpoint 0G6_147512 0
protein RAD1-like —
putative
LdBPK_200460.1 | L. donovani BPK282A1 | Cell cycle checkpoint 0G6_147512 0
protein RAD1-like, putative
LmxM.20.0390 L. mexicana Cell cycle checkpoint 0G6_147512 0
MHOM/GT/2001/U110 | protein RAD1-like, putative
3
Thg972.1.440 T. brucei gambiense Cell cycle checkpoint OG6_147512 0
DAL972 protein RAD1-like, putative
TcCLB.511421.23 | T. cruzi CL Brener Cell cycle checkpoint 0G6_147512 0
0 Esmeraldo-like protein RAD1-like, putative
BRCA2
BSAL_00235 B. saltans strain Lake BRCAZ2-like protein, 0OG6_132920 0
Konstanz putative
LINF_200005600 L. infantum JPCM5 DNA repair protein BRCA2 | OG6_132920 0
— putative
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LdBPK 200070.1 | L. donovani BPK282A1 | hypothetical protein, 0G6_132920 0
conserved
LmxM.20.0060 L. mexicana hypothetical protein, 0G6_132920 0
MHOM/GT/2001/U110 | conserved
3
Thg972.1.100 T. brucei gambiense hypothetical protein, 0G6_132920 0
DAL972 conserved
TcCLB.505999.40 | T. cruzi CL Brener Non- | DNA repair protein BRCA2, | OG6_132920 0
Esmeraldo-like putative
Ligase 1
BSAL_29980 B. saltans strain Lake DNA ligase, putative 0G6_100906 0
Konstanz
LINF_300040100 L. infantum JPCM5 DNA ligase | — putative OG6_100906 0
LdBPK 303490.1 | L. donovani BPK282A1 | DNA ligase I, putative 0OG6_100906 0
LmxM.29.3440 L. mexicana DNA ligase I, putative 0OG6_100906 0
MHOM/GT/2001/U110
3
Thg972.6.4610 T. brucei gambiense DNA ligase I, putative 0OG6_100906 0
DAL972
TcCLB.506835.12 | T. cruzi CL Brener Non- | DNA ligase I, putative 0OG6_100906 0
0 Esmeraldo-like
MSH3
BSAL_27880 B. saltans strain Lake mismatch repair protein 0G6_105075 0
Konstanz MSH3, putative
LINF_150022300 L. infantum JPCM5 mismatch repair protein 0G6_105075 0
MSH3 — putative
LdBPK_151470.1 L. donovani BPK282A1 | mismatch repair protein 0OG6_105075 0
MSH3, putative
LmxM.15.1420 L. mexicana mismatch repair protein 0G6_105075 0
MHOM/GT/2001/U110 | MSH3, putative
3
Thg972.9.2780 T. brucei gambiense mismatch repair protein 0G6_105075 0
DAL972 MSH3, putative
TcCLB.416511.9 T. cruzi CL Brener Non- | mismatch repair protein 0G6_105075 0
Esmeraldo-like MSH3, putative
TcCLB.507915.19 | T. cruzi CL Brener Non- | mismatch repair protein 0G6_105075 0
Esmeraldo-like MSH3, putative

For more information on Supplementary Material and for details on the different file types accepted,
please see here. Figures, tables, and images will be published under a Creative Commons CC-BY
licence and permission must be obtained for use of copyrighted material from other sources
(including re-published/adapted/modified/partial figures and images from the internet). It is the
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2.1 Supplementary Figures
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Supplementary Figure 1. Pol6. Scheme of genes and their encoding domains for Pol6 from Homo
sapiens (Hs), Leishmania mexicana (LmxM) and Trypanosoma brucei gambiense (Thg972).
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Supplementary Figure 2. Poll. A. Scheme of genes and their domains encoding for Poly from Homo
sapiens (Hs), Saccharomyces cerevisiae (Sc), and Poll (A-D) for Leishmania mexicana (LmxM) and
Trypanosoma brucei gambiense (Thg972). B. Phylogenetic tree of Poll. Human and yeast Poly were
used as an outgroup. Clusters of Poll (A-D) were labeled in colors. SH branch support values are
presented near to internal nodes of the tree. The genes’ IDs were maintained to identify proteins
according to the corresponding genome sequence project. The longest predicted protein was used for
humans when several isoforms are reported.
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Supplementary Figure 3. DNA polymerase X family. (A) Scheme of genes and their domains
encoding for Pol B, A, u and TdT from same species described in Supplementary Figure 1. Domains
where identified in the bibliography and with the domain databases’ researchers (HMMscan, NCBI
domain, Expasyprosite and Interproscan). (B) Phylogenetic tree of Polp. Human and yeast Polf3 were
used as an outgroup. The groups identified from Polf are pointed out to the left-hand side of the
figure. SH branch support values are presented near to internal nodes of the tree. The genes’ IDs were
maintained to identify proteins according to the corresponding genome sequence project. The longest
predicted protein was used for humans when several isoforms are reported.
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Supplementary Figure 5. Polk. (A) Scheme of genes and their domains encoding for Polk from
Homo sapiens (Hs), Leishmania mexicana (LmxM) and Trypanosoma brucei gambiense strain
(Tbg972) (B) Phylogenetic tree of Polk obtained from selected species of kinetoplastids. The human
Polk was used as an outgroup. SH branch support values are presented near to internal nodes of the
tree. The genes’ IDs were maintained to identify proteins according to the corresponding genome
sequence project. The longest predicted protein was used for humans when several isoforms are
reported.
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