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XPB domain
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Fig. S1. Multiple sequence alignment of XPB amino acid sequences

The encoded protein sequences of specified XPB genes were aligned using the Clustal Omega server of the
European Bioinformatics Institute (http://www.ebi.ac.uk/Tools/services/web/toolform.ebi?tool=clustalo) at default
parameters (Sievers et al., 2011).

The XPB domain, Walker motifs (WM I, WM la, WM 1I-VI), RED residue loop, thumb-like domain (Thm) and XPB
signature motif were highlighted in the members of the Opisthokonta supergroup, comprising the eukaryotic model
organisms for TFIIH research (top nine sequences). If a position within the Opisthokonta was more than 50%
identical or similar, the residue was highlighted in black or gray, respectively, and the highlighting was then applied
to the kinetoplastid sequences (blue lettering) to demonstrate the conservation of these domains in the latter.

To detect putative DNA repair-specific sequence conservation in kinetoplastid XPB-R sequences, positions of XPB-
R-specific identity (one mismatch allowed) that was not present in any of the kinetoplastid XPB sequences was
highlighted in purple. If this position was also conserved in the Opisthokonta model organisms (more than 50%
similarity) the identities were highlighted in red.

If a species contained two XPB sequences, the one with greater similarity to T. brucei XPB received the name affix
1 and the other sequence the affix 2.

Kinetoplastid accession numbers were derived from www.GeneDB.org. Ac, Acanthamoeba castellanii (XP_004356478); At-
1/At-2, Arabidopsis thaliana (Q38861 / NP_568591); Bs-1/Bs-2 Bodo saltans (BS16690.1:pep / BS91250.1:pep); Ca, Candida albicans
(EEQ43396); Ce, Caenorhabditis elegans (NP_499487); Dd, Dictyostelium discoideum (XP_647819); Dm, Drosophila melanogaster
(NP_001137931); Drer, Danio rerio (Q7ZVV1); Edis-1/Edis-2, Entamoeba dispar (EDI_083940 / EDI_292260); Ehis-1/Ehis-2, Entamoeba
histolytica (XP_649651 /| XP_654948); Eimt, Eimeria tenella (ETH_00032995); Gl, Giardia lamblia (GL50803_16512); Hs, Homo sapiens
(accession number P19447); Lb-1/Lb-2, Leishmania braziliensis (LbrM.29.0600 / LbrM.32.4160); Li-1/Li-2, Leishmania infantum (LinJ.29.0610 /
Lind.32.4070); Lm-1/Lm-2, Leishmania major (LmjF29.0590 / LmjF32.3920); Lmx-1/Lmx-2, Leishmania mexicana (LmxM.08_29.0590 /
LmxM.31.3920); Mm, Mus musculus (NP_598419); Nc, Neurospora crassa (XP_957329); Ng-1/Ng-2, Naegleria gruberi (XP_002674455 /
XP_002683056); Orys-1/Orys-2, Oryza sativa (EEE55219 / EEC71313.1); Part-1/Part-2, Paramecium tetraurelia (XP_001448651 /
XP_001425941); Pf, Plasmodium falciparum (PF10_0369); Sc, Saccharomyces cerevisiae (CAY80363); Sp, Schizosaccharomyces pombe
(NP_593474); Ta, Theileria annulata (XP_952567.1); Tb-1/Tb-R, Trypanosoma brucei XPB/XPB-R (Tb927.3.5100 / Tb927.11.16270); Tc-1/Tc-
2, Trypanosoma cruzi (TcCLB.510149.50 / TcCLB.511527.20); Tco-1/Tco-2, Trypanosoma congolense (TclL3000_3 3090 / TclL3000.11.
16180); Tett-1/Tett-2, Tetrahymena thermophila (XP_001032673 / XP_001470758); Toxg, Toxoplasma gondii (XP_002365647); Trva-1/Trva-2,
Trichomonas vaginalis (XP_001582312 / XP_001326086); Tv-1/Tv-2, Trypanosoma vivax (TvY486_0304470 / TvY486_1117180).

*  The T. vivax XPB-2 gene appears to be a partial gene, missing sequence for ~220 C-terminal amino acids
** The single E. tenella and A. castellanii XPB genes miss a large portion of the XPB N-terminus including the
XPB domain, suggesting that the reading frames of these genes are incomplete.
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Fig. S2. XPB-R is not essential for trypanosome proliferation in culture.

Growth curve of a representative bloodstream form cell line in which doxycycline-induced XPB-R dsRNA
synthesis led to RNAi-mediated XPB-R silencing. The lower panel shows a semi-quantitative PCR
analysis of total RNA that was reverse transcribed with oligo-dT and prepared from non-induced cells (ni)
and cells that were induced with doxycycline for one or two days. The spliceosomal U2A’ coding
sequence was amplified as a control.
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Fig. S3. XPB-R knockout appears to affect completion of mitosis

A. Diagram showing the number of wild-type procyclic (n=100) and XPB-R knockout cells (XPB-
R KO; n= 100) that are in the 1K1N (1 kinetoplast and 1 nucleus), 2K1N, and 2K2N stages of
the cell cycle. “Other” combines aberrant cells that have no nuclei (zoids) or more than two
nuclei.

B. Image of XPB-R KO cells stained with DAPI showing an accumulation of 2K2N cells (white
arrows).
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Fig. S4. PTP tagging and tandem affinity purification (TAP) of XPB-R

A. Schematic depiction (not to scale) of a XPB-R wild-type (WT) allele and of the XPB-R locus of procyclic TbXRee
cells that exclusively express XPB-R-PTP and no wild-type, untagged XPB-R. XPB-R, HYGR®NEOR coding regions
and PTP tag are indicated by open, striped and black boxes, respectively. Gene flanks for RNA processing signals
are drawn as smaller gray boxes.

B. Whole cell lysates and crude, cell-free extracts of two TbXRee cell lines were analyzed by immunoblotting with
the monoclonal anti-Protein C epitope antibody HPC4 that recognizes the PTP tag.

XPB-R-PTP is N-terminally degraded upon extract preparation.

C. Immunoblot monitoring of XPB-R-PTP tandem affinity purification. Aliquots of crude extract (Inp), the flowthrough
of the IgG affinity chromatography (Ft-IgG), the TEV protease elution (TEV), the flowthrough of the anti-ProtC
affinity chromatography (Ft-ProtC), and the final eluate (Elu) were probed with the HPC4 antibody. The x-values
indicate relative amounts analyzed. Note that during the TEV protease digest ~19 kDa of protein is removed from
XPB-R-PTP resulting in XPB-R-P. Asterisks indicate the XPB-R degradation product.

D. Aliquots of input material (Inp), the TEV protease eluate (TEV) and the final eluate (Elu) were separated on a 10-
20% SDS-polyacrylamide gradient gel and stained with sypro ruby. Percentages indicate relative amounts
analyzed. Band assignments on the right are guided by apparent protein size.

E. List of proteins that were unambiguously identified by liquid chromatography/tandem mass spectrometry in the
final TAP eluate.
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Fig. S5. XPB-R-PTP co-localizes with p52-HA outside putative SLRNA expression foci in the nucleus

p52-HA (green) was co-localized with XPD-PTP (red; left panels) or with XPB-R-PTP (red, right
panels). White bars represent 10 um.
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Fig. S6. Divergent XPB paralogs are present in several protistan taxa.

Multiple eukaryotic XPB amino acid sequences were aligned and phylogenetically analyzed using
maximum likelihood. Bootstrap values were obtained by sampling a thousand replicates and are
indicated as percentages. The scale bar indicates the number of amino acid substitutions per site.
Open circles mark the splits of two divergent XPB paralogs within a taxon. If a species contained two
XPB genes/sequences, the one with greater similarity to T. brucei XPB received the name affix 1 and
the other sequence the affix 2. Accession numbers are specified in Fig. S1. Ac, Acanthamoeba
castellanii; At-1/At-2, Arabidopsis thaliana; Bs-1/Bs-2, Bodo saltans; Ca, Candida albicans; Ce,
Caenorhabditis elegans; Dd, Dictyostelium discoideum; Dm, Drosophila melanogaster; Drer, Danio
rerio; Eimt, Eimeria tenella; Gl, Giardia lamblia; Hs, Homo sapiens; Lb-1/Lb-2, Leishmania
braziliensis; Li-1/Li-2, Leishmania infantum; Lm-1/Lm-2, Leishmania major, Lmx-1/Lmx-2, Leishmania
mexicana; Mm, Mus musculus; Nc, Neurospora crassa; Ng-1/Ng-2, Naegleria gruberi; Orys-1/0Orys-2,
Oryza sativa; Part-1/Part-2, Paramecium tetraurelia; Pf, Plasmodium falciparum; Sc, Saccharomyces
cerevisiae; Sp, Schizosaccharomyces pombe; Ta, Theileria annulata; Tb-1/Tb-R, Trypanosoma
brucei; Tc-1/Tc-2, Trypanosoma cruzi; Tco-1/Tco-2, Trypanosoma congolense; Tett-1/Tett-2,
Tetrahymena thermophila; Toxg, Toxoplasma gondii; Trva-1/Trva-2, Trichomonas vaginalis; Tv-1/Tv-
2, Trypanosoma vivax.

* The T. vivax XPB-2 gene appears to be a partial gene, missing sequence for ~220 C-terminal amino acids

** The single E. tenella and A. castellanii XPB genes miss a large portion of the XPB N-terminus including the
XPB domain, suggesting that the reading frames of these genes are incomplete.

Method of Phylogenetic Analysis

XPB amino acid sequences from 33 organisms representing the major eukaryotic supergroups (Dacks et
al., 2008) were aligned using the multiple sequence alignment tool MUSCLE at the EMBL European
Bioinformatics Institute (http://www.ebi.ac.uk/Tools/msa/muscle/). The alignment was uploaded onto the
graphical user interface Seaview (Gouy et al., 2010); http://pbil.univ-lyon1.fr/software/seaview.html) to
drive the GBlocks program using the less stringent option for the selection of conserved sequence blocks
that are likely to be aligned correctly and for the removal of poorly aligned positions (Talavera and
Castresana, 2007). The best-fit evolution model for phylogenetic analysis was determined by using the
ProtTest Server 2.4 (Abascal et al., 2005); http://darwin.uvigo.es/software/prottest?2 server.html). A
maximum likelihood tree was generated employing the LG empirical matrix (Le and Gascuel, 2008) with
estimated invariable sites, substitution rate categories of 4, estimated gamma distribution and model
equilibrium frequencies.
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Fig. S7. XPB-derived phylogenetic tree with the archaeon Sulfolobus solfataricus as an outgroup

The phylogenetic analysis corresponds to that shown in figure 7 except that the XPB sequence from
Sulfolobus solfataricus (Ss, accession number NP_342443) was included.



Table S1. Oligonucleotide used in this study

pGene Sequence Usage
XPB-R 5-GGAGTGGAACTGCGAGGCCAGTAGTG-3'/ Sense/antisense oligonucleotides that
5-CCAAATCCACCTGAATACGGCGACG-3' hybridize in the 5' and 3’ XPB-R gene flanks,
respectively; used to analyze correct
integration of transfected DNA constructs that
replace the wild-type XPB-R alleles.
5-TAAGGGCCCAGCACACCGAACTGCATTCCTCG-3/ Sense/antisense oligonucleotides that
5-TAACGGCCGCGATGACGTTGTCTATCATGAGAG hybridize within the coding region of XPB-R;
T-3' used for RT-PCR of XPB-R mRNA.
U2A' 5-TAGGGCCCTCCAAAAACGGCAGTGCCGATACTG  Sense/antisense oligonucleotides that
C-3'/ 5-TACGGCCGTGATGTGCGAGTCTTCTTTGTC  hybridize within the coding region of U2A’;
CCTTTAGAAGC-3' used for RT-PCR of U2A’ mRNA.
SL RNA 5'-CTACCGACACATTTCTGGC-3'/ 5-GGTATGAGAA Sense/antisense oligonucleotides that
GCTCCCAGTAGCAGC-3' hybridize in the SLRNA promoter region; used
for PCR / gPCR amplifications in ChIP
experiments.
5-ATGGCTTATACGTGCTCGTTTCTCC-3'/ 5-CACAT  Sense/antisense oligonucleotides that
ATAGGCGCTTTAAAGTCTGCT-3' hybridize in the SLRNA intergenic region; used
for PCR / gPCR amplifications in ChlIP
experiments.
a-Tubulin  5-GTGCATTGAACGTGGATCTG-3'/ 5-GCCTACCAC  Sense/antisense oligonucleotides that
GAGCAACTCTC-3' hybridize within the coding region of a-tubulin;
used for PCR / qPCR amplifications in ChIP
experiments.
p52 5-TAGGGCCCGCAGCCCCTTCAACAACAGTGG-3'/ Sense/antisense oligonucleotides that

5- TACGGCCGATCCGGAGTAATGAAATTGGAC-3'

hybridize within the coding region of p52; used
for RT-PCR of p52 mRNA.
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