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Figure S1. Detection of Cas9 and T7 RNAP in the L. braziliensis parental cell line.

(A) Western blot of whole cell lysates of L. braziliensis PER005c]I2 wild type (WT) and L. braz:Cas9 (Cas9 T7)
parental cell line (P) probed with anti-FLAG (1/500) or anti-HSP70 (1/500; loading control). M, protein
molecular weight marker. (B) Relative mRNA abundance of T7 RNAP quantified by gRT-PCR. Samples:
left, L.braz WT strain transfected with the linearised pTB008 plasmid (encoding T7 RNAP) for integration
into the SSU rRNA locus, used as calibrator sample; right, parental cell line L. braz:Cas9 (transfected with
the pTB007 episome). (C) Impact of stable Cas9 expression on the growth of L. braziliensis promastigotes.
Promastigotes of L.braz HSP23** WT and WT [Cas9] were seeded at a density of 1x10¢ parasites/ml into 5
ml of complete M199 medium (in 25-cm? cell culture flasks) and cultured at 25°C for 7 days. The cell
density was measured on days 1, 2, 3, 4 and 7 in two biological replicates in three independent
experiments. The data represent the mean +/- SD. *P<0.05, **P<0.01 (Mann-Whitney test).
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Figure S2. Flow cytometric analysis results for L. donovani e GFP-Cas9-expressing promastigotes
transfected with eGFP-targeting sgRNAs.

(A) Gating scheme used to identify the proportion of L. donovani promastigotes that were GFP-positive.
(B) Representative histogram of GFP expression in the Cas9-eGFP-expressing parental cell line (positive
control) compared to an eGFP-null mutant (Cas9-derived KO) and Cas9-expressing (GFP-negative)
parasites.

(C) Plots showing the percentage of GFP-positive parasites following Cas9-mediated eGFP disruption. Six
different sets of sgRNAs co-transfected with donor DN As were tested in triplicate, except for set 4 (eGFP-
sgRNA-donor 4) that was only tested in duplicate. Pairs of sgRNAs tested are described in the legend of
Fig. 1B.
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Figure S3. Flow cytometric analysis results for L. braziliensis e GFP-Cas9-expressing promastigotes
transfected with eGFP-targeting sgRNAs.

(A) Gating scheme used to identify the proportion of L. braziliensis promastigotes that were GFP-positive.
(B) Representative histogram of GFP expression in the Cas9-eGFP-expressing parental cell line (positive
control) compared to an eGFP-null mutant (Cas9-derived KO) and Cas9-expressing (GFP-negative)
parasites.

(C) Plots showing the percentage of GFP-positive parasites following Cas9-mediated eGFP disruption. Six
different sets of sgRNAs co-transfected with donor DN As were tested in triplicate. Pairs of sgRNAs tested
are described in the legend of Fig. 1B.
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Figure S4. PCR verification of eGFP gene replacement. PCR products visualised by agarose gel
electrophoresis. Diagrams above the gel pictures show the primers (arrows) used for PCR and size of the
expected product. (i) Test for the presence of the eGFP locus (integrated into the Leishmania SSU rRNA
coding region); (ii) test for integration of the blasticidin-resistance gene (BSD, Blasticidin-S deaminase); (iii)
test for integration of the puromycin-resistance gene (PAC, Puromycin N-acetyltransferase); (iv) a parallel
PCR reaction amplifying L. donovani HSP23 ORF or L. braziliensis actin ORF was included to verify the
presence of DNA.

Left panel: Diagnostic PCR with indicated primers on genomic DNA confirmed the integration of the
Blasticidin and Puromycin replacement constructs after sgRNA transfection and absence of the eGFP locus
in L. donovani selected lines. WT, wild-type L. donovani 1S strain; P, parental cell line L. donovani Cas9/T7/
eGFP; KO 1.1 & KO 1.2, eGFP-null mutants derived by transfection of eGFP-targeting sgRNA-donor DNA
set 1. The other eGFP-null mutants showed identical results.

Right panel: Diagnostic PCR with indicated primers on genomic DNA showed the presence of the
unmodified eGFP gene after transfection of eGFP-targeting sgRNAs for most L. braziliensis selected lines.
Since the copy number of the eGFP gene integrated in the genome of the L. braziliensis Cas9/T7/eGFP
parental cell line was not determined, we do not know how many eGFP gene copies were efficiently
targeted after sgRNA transfection.

While the integration of the Blasticidin replacement construct after transfection was confirmed in all L.
braziliensis selected lines, there were transfectant cell populations that did not have the Puromycin
replacement construct (here shown for KO 3.1), due to the initial moderate selective pressure employed in
this species to obtain the intended null mutants. WT, wild-type L. braziliensis PER005cI2 strain; Cas9, L.braz
WT [Cas9]; P, parental cell line L. braziliensis Cas9/T7/eGFP; KO 3.1, KO 3.2 & KO 3.3, eGFP single-allele
mutants derived by transfection of eGFP-targeted sgRNA-donor DNA set 3.

M, molecular size marker.
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Figure S5. Titration of selection antibiotics on L. braziliensis promastigotes.

L. braziliensis PER005cl2 WT parasites were seeded at a density of 2x10¢ parasites/ml into 2 ml of complete
M199 medium containing a range of increasing concentrations of blasticidin (A) or puromycin (B), and
cultured at 25°C for 7 days (in 12-ml cell culture tubes). Note that the highest concentration of antibiotic
tested in both cases corresponds to the effective concentrations established for L. donovani (1S strain) in our
group. The cell density was measured on days 1, 2, 3, 4 and 7 in two biological replicates (each assessed in
duplicate) from one experiment. The mean and standard error of the mean (SEM) are shown in the curves
(left panel). Cell density data from day 7 were analysed in GraphPad Prism v5.0a to plot dose-response
curves and calculate the 50% inhibitory concentration (ICsp) using a sigmoidal dose-response model with
variable slope (right panel). We used the ICsp and the Hill slope parameters of the dose-response curves to
calculate the dose of antibiotic necessary to achieve the desired effect.
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Figure S6. Verification of the L. braziliensis HSP23 gene replacement by the respective resistance
cassettes. Sequence reads from each analysed strain were aligned to the in silico-designed reference DNA
sequences consisting of the L. braziliensis genome (DNA) sequence of chromosome 20 (M2904 reference
genome) with the expected insertion of antibiotic resistance cassettes (blastR = blasticidin; PuroR =
Puromycin). The Y-axis represents the number of reads and the X-axis shows the nucleotide position (bp)
on chromosome 20. Grey shaded areas denote complete lack of aligned reads.
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Figure S7. Verification of the L. braziliensis HSP100 gene replacement by the respective resistance
cassettes. Sequence reads from each analysed strain were aligned to the in silico-designed reference DNA
sequences consisting of the L. braziliensis genome (DN A) sequence of chromosome 29 (M2904 reference
genome) with the expected insertion of antibiotic resistance cassettes (blastR = blasticidin; PuroR =
Puromycin). The Y-axis represents the number of reads and the X-axis shows the nucleotide position (bp)
on chromosome 29. Grey shaded areas denote complete lack of aligned reads.
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Figure S8. Cas9 expression in L. braziliensis HSP23- and HSP100-null mutants.

L.braz HSP23+* WT, L.braz:Cas9, and mutant cloned lines L.braz HSP23--and L.braz HSP100-- were tested
for FLAG-tagged Cas9 expression by qRT-PCR using Cas9-specific primers (A) and Western blot using
anti-FLAG antibody (1/200). HSP70 antibody (1/500) was used as loading control (B).
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Figure S9. Karyotype analysis of L. braziliensis and L. major strains. (A, B) Whole genome sequencing reads were
aligned to the L. braziliensis or L. major reference genome, respectively. Aligned read numbers per chromosome
were normalised against total aligned reads per sample and the median aligned read number per 100,000 bp was
determined. All aligned read numbers were normalised against the median read density which was set as n=2 and
interpreted as chromosome ploidy. (C) Read alignment plot for chromosome 2, comparing reads from L. braziliensis
WT with L. braziliensis HSP23-- clone #2. The red bar delineates a region of increased read alignment, to be
interpreted as amplified gene region. The numbers on the X-axis are the positions (in bp) on the chromosome 2, the
numbering on the Y-axis indicates read alignment density.
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Figure S10. Verification of L. major HSP23-null mutants.

Genomic DNA of three L. major HSP23-- clones was isolated and analysed by NGS. Resulting NGS reads
were aligned to the HSP23 gene locus of the L. major LV39c5 reference genome (A) using Bowtie 2 software.
The read coverages (Y-axis) for the H5P23 locus are shown in blue. The arrow represents the position and
direction of the coding sequence. The X-axis numbering refers to the nucleotide positions (bp) on
chromosome 34. A total of 1x107 cells of L.major WT, L.major:Cas9, and L.major HSP23-- mutants were lysed
under denaturing conditions, the cell lysate was separated by SDS-PAGE and subjected to Western blotting
using anti-HSP23 (1/500) antibody. HSP70 antibody (1/500) was used as loading control (B).
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Figure S11. Verification of replacement cassette integration into the L.major HSP23 locus. Sequence
reads from each analysed strain were aligned to the in silico-designed reference DNA sequences consisting
of the L. major genome (DNA) sequence of chromosome 34 (L. major LV39c5 reference genome) with the
expected insertion of antibiotic resistance cassettes (blastR = blasticidin; PuroR = Puromycin). The Y-axis
represents the number of reads and the X-axis shows the nucleotide position (bp) on chromosome 34. Grey
shaded areas denote complete lack of aligned reads.
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Figure S12. Verification of L.major HSP23-- complementation lines. Over expression of the different
HSP23 homologs (L. donovani; L. infantum; L. major; L. braziliensis; T. brucei) was confirmed on mRNA level
by qRT-PCR (A) or by Western blot using antibodies directed against L. donovani HSP23. HSP70 serves as
loading control (B). Note: the bands seen in the lanes 2 and 7 of the anti-HSP23 Western blot are
background.



Table S1. List of primers used in this study for CRISPR-Cas9-mediated gene disruption of eGFP and endogenous
HSP23 and HSP100 genes in L. braziliensis, CRISPR-Cas9-mediated gene disruption of HSP23 and complementation
studies in L. major, diagnostic PCRs for eGFP gene deletion verification, and qRT-PCR measurements.

Name Sequence 5’ - 3’ Application Sets of sgRNAs
GO0 AAAAGCACCGACTCGGTGCCACTTTTTCA | sgRNA scaffold; for amplification
AGTTGATAACGGACTAGCCTTATTTTAAC of sgRNA templates
TTGCTATTTCTAGCTCTAAAAC
Disruption of eGFP (proof-of- Retrieved from
P9- gaaattaatacgactcactataggGAGC  principle test) the Addgene
TGGACGGCGACGTAAAgttttagagcta repository;

eGFP-52-5'sgRNA

P10-eGFP-52-
upstream fwd

P11-
eGFP-553-5"sgRNA

P12-eGFP-553-
upstream fwd

P13-
eGFP-378-5'sgRNA

P14-eGFP-378-
upstream fwd

P15-
eGFP-639-3'sgRNA

P16-eGFP-639-
downstream rev

P17-
eGFP-253-3'sgRNA

P18-eGFP-253-
downstream rev

P19-
eGFP-612-3'sgRNA

P20-eGFP-612-
downstream rev

P33-
LbrHSP23-70-5"sgR
NA

P35-
LbrHSP23-377-5'sg
RNA

P37-
LbrHSP23-183-5'sg
RNA

gaaatagc

CTGTTCACCGGGGTGGTGCCCATCCTGG
TCgtataatgcagacctgctgc

gaaattaatacgactcactataggCAGA
ACACCCCCATCGGCGAgttttagagcta
gaaatagc

GGCAGCGTGCAGCTCGCCGACCACTACC
AGgtataatgcagacctgctgc

gaaattaatacgactcactataggGAAG
GGCATCGACTTCAAGGgttttagagcta
gaaatagc

GGGCGACACCCTGGTGAACCGCATCGAG
CTgtataatgcagacctgctge

gaaattaatacgactcactataggGTTG
GGGTCTTTGCTCAGGGgttttagagcta
gaaatagc

CTCCAGCAGGACCATGTGATCGCGCTTC
TCccaatttgagagacctgtgc

gaaattaatacgactcactataggAGAA
GTCGTGCTGCTTCATGgttttagagcta
gaaatagc

GGACGTAGCCTTCGGGCATGGCGGACTT
GAccaatttgagagacctgtgc

gaaattaatacgactcactataggGGTG
CTCAGGTAGTGGTTGTgttttagagcta
gaaatagc

CTCGTTGGGGTCTTTGCTCAGGGCGGAC
TGeccaatttgagagacctgtgce

gaaattaatacgactcactataggATTC
CGCTGCAGGACACCACgttttagagcta
gaaatagc

gaaattaatacgactcactataggAAGG

TGCTACAGACGACTTGgttttagagcta
gaaatagc

gaaattaatacgactcactataggTTAC
GGCGCGATATCCTCTGgttttagagcta
gaaatagc

Disruption of eGFP (proof-of-
principle test)

Disruption of eGFP (proof-of-
principle test)

Disruption of eGFP (proof-of-
principle test)

Disruption of eGFP (proof-of-
principle test)

Disruption of eGFP (proof-of-
principle test)

Disruption of eGFP (proof-of-
principle test)

Disruption of eGFP (proof-of-
principle test)

Disruption of eGFP (proof-of-
principle test)

Disruption of eGFP (proof-of-
principle test)

Disruption of eGFP (proof-of-
principle test)

Disruption of eGFP (proof-of-
principle test)

Partial disruption of LbrHSP23 in

L.braziliensis

Partial disruption of LbrHSP23 in

L.braziliensis

Partial disruption of LbrHSP23 in

L.braziliensis

tested in sets 1,
2,3

Retrieved from
the Addgene
repository;
tested in set 4

Tested in sets 5
and 6

Tested in sets 3,
4and 6

Tested in set 1

Tested in sets 2
and 5

Tested in set 1

Tested in set 3

Tested in set 2



Table S1. List of primers used in this study for CRISPR-Cas9-mediated gene disruption of eGFP and endogenous
HSP23 and HSP100 genes in L. braziliensis, CRISPR-Cas9-mediated gene disruption of HSP23 and complementation
studies in L. major, diagnostic PCRs for eGFP gene deletion verification, and qRT-PCR measurements.

Name

Sequence 5’ - 37

Application

Sets of sgRNAs

P39-
LbrHSP23-171-3'sg
RNA

P41-
LbrHSP23-530-3'sg
RNA

P43-
LbrHSP23-323-3'sg
RNA

P34-LbrHSP23-70-
upstream fwd

P36-LbrHSP23-377-
upstream fwd

P38-LbrHSP23-183-
upstream fwd

P40-LbrHSP23-171-
downstream rev

P42-L.brHSP23-530-
downstream rev

P44-1L.brHSP23-323-
downstream rev

P1-LbrHsp23 -
upstream fwd

P45-
LbrHSP23-1139-5"s
gRNAorig

P3-LbrHsp23 -
downstream rev

P4-LbrHsp23 -
3’sgRNA

pP21-
LbrHSP100-105-5’s
gRNA

P23-
LbrHSP100-45-5'sg
RNA

P25-
LbrHSP100-513-5’s
gRNA

P27-
LbrHSP100-623-3's
gRNA

gaaattaatacgactcactataggGCAT
GCGTACTGCTTGCCTTgttttagagcta
gaaatagc

gaaattaatacgactcactataggAATT
CAGGAATCGTGCCGGGgttttagagcta
gaaatagc
gaaattaatacgactcactataggACCT
TCTCCTTGGTCAGCCGgttttagagcta
gaaatagc

GCACAGCGCCCCGAGTATGTCCTCGTCA
CGgtataatgcagacctgctgce

ACTGGTCTAAGTGGAAAGACGAGGATGA
CGgtataatgcagacctgctgce

AGGCAAGCAGTACGCATGCACGATCCAC
TTgtataatgcagacctgctgc

AGAGGATATCGCGCCGTAAAAGTGGATC
GTccaatttgagagacctgtgc

TGAGTGGCCTCTTGCCTTTGCGCCGAGC
CAccaatttgagagacctgtgc

GACCAGTCGATGGTAATGTTAGGGTATT
TGccaatttgagagacctgtge

GTCCACTTGGTCCCCACCCCCACCCGCC
CAgtataatgcagacctgctgc

gaaattaatacgactcactataggTGCA
CTCAACTGAGCAGGTGgttttagagcta
gaaatagc

TCACGAGACGCAGATCGAAAGAGTGTGT
GAccaatttgagagacctgtgce

gaaattaatacgactcactataggCAAA
GAGAAAAGACCCGGTAgttttagagcta
gaaatagc
gaaattaatacgactcactataggCCTC
GCCTACACCATGTTTGgttttagagcta
gaaatagc
gaaattaatacgactcactataggGATG
GCCCGCACCGTCGCACgttttagagcta
gaaatagc
gaaattaatacgactcactataggGGAG
GACGGAAAGCTGGACCgttttagagcta
gaaatagc
gaaattaatacgactcactataggCCAG
GTTCACCAATCAGTACgttttagagcta
gaaatagc

Partial disruption of LbrHSP23 in
L.braziliensis

Partial disruption of LbrHSP23 in
L.braziliensis

Partial disruption of LbrHSP23 in
L.braziliensis

Partial disruption of LbrHSP23 in
L.braziliensis

Partial disruption of LbrHSP23 in
L.braziliensis

Partial disruption of LbrHSP23 in
L.braziliensis

Partial disruption of LbrHSP23 in
L.braziliensis

Partial disruption of LbrHSP23 in
L.braziliensis

Partial disruption of LbrHSP23 in
L.braziliensis

Complete disruption of LbrHSP23
in L.braziliensis

Complete disruption of LbrHSP23
in L.braziliensis

Complete disruption of LbrHSP23
in L.braziliensis

Complete disruption of LbrHSP23
in L.braziliensis

Partial disruption of LbrHSP100 in
L.braziliensis

Partial disruption of LbrHSP100 in
L.braziliensis

Partial disruption of LirHSP100 in
L.braziliensis

Partial disruption of LbrHSP100 in
L.braziliensis

Tested in set 1

Tested in set 3

Tested in set 2

Tested in set 4

Tested in set 4

Tested in set 2

Tested in set 1

Tested in set 3

Tested in set 2



Table S1. List of primers used in this study for CRISPR-Cas9-mediated gene disruption of eGFP and endogenous
HSP23 and HSP100 genes in L. braziliensis, CRISPR-Cas9-mediated gene disruption of HSP23 and complementation
studies in L. major, diagnostic PCRs for eGFP gene deletion verification, and qRT-PCR measurements.

Name

Sequence 5’ - 37

Application

Sets of sgRNAs

P29-
LbrHSP100-263-3's
gRNA

P31-
LbrHSP100-712-3's
gRNA

pP22-
LbrHSP100-105-
upstream fwd

P24-LbrHSP100-45-
upstream fwd

P26-
LbrHSP100-513-
upstream fwd
P28-
LbrHSP100-623-
downstream rev
P30-
LbrHSP100-263-
downstream rev
P32-
LbrHSP100-712-
downstream rev

P5-LbrHsp100 -
upstream fwd

P6-LbrHsp100 -
5sgRNA

P7-LbrHsp100 -
downstream rev

P8-LbrHsp100 -
3’sgRNA

EGFP-5'Kpn1 fwd

EGFP-3'BamH]1 rev

Lbr-actin-F2

Lbr-actin-B2

gaaattaatacgactcactataggATCA
TGTCCGAATTGGGCCGgttttagagcta
gaaatagc

gaaattaatacgactcactataggAGAA
TATGCGAATGCCGTCAgttttagagcta
gaaatagc

GAAGGCAAACGGTTATCTCCACCCCGCG
CAgtataatgcagacctgctgce

GCCAGAATGGACTCAGGCGGCCTCTGAG
TTgtataatgcagacctgctgc

CAAGTACGCAATTGATCTGTGCAAGCAG
GCgtataatgcagacctgctgc

ATGCCCTCCACAATCGCAGTCTTACCAA
CTccaatttgagagacctgtgc

CGCTCCTGCTCCGCCGTGTTCAGCACGC
GCccaatttgagagacctgtgc

CACCGGCGACCAGCGCACCCATATCCAG
CGccaatttgagagacctgtgce

TTGGGTGACTTCGATTAGAATACTGACA
TAgtataatgcagacctgctgce

gaaattaatacgactcactataggCCCA
CGAGAAGAAAAGCCGAgttttagagcta
gaaatagc

TGTCTGCCGTCACTCAGCTCGTCTTCGC
TTccaatttgagagacctgtgc

gaaattaatacgactcactataggCGTC
TCTCCATATCCATTGGgttttagagcta
gaaatagc

GGGGGTACCGGCAAGCTTACCATGGTGA
GCAAGGGCGAGGAG

GGGGGATCCTTACTTGTACAGCTCGTC

CGGCTTCCCAGAGATGGTGTATCAG

CGCCAGACAGGACAATGTTGCC

Partial disruption of LbrHSP100 in
L.braziliensis

Partial disruption of LbrHSP100 in
L.braziliensis

Partial disruption of LbrHSP100 in
L.braziliensis

Partial disruption of LbrHSP100 in
L.braziliensis

Partial disruption of LirHSP100 in
L.braziliensis

Partial disruption of LbrHSP100 in
L.braziliensis

Partial disruption of LbrHSP100 in
L.braziliensis

Partial disruption of LbrHSP100 in
L.braziliensis

Complete disruption of
LbrHSP100 in L.braziliensis

Complete disruption of
LbrHSP100 in L.braziliensis

Complete disruption of
LbrHSP100 in L.braziliensis

Complete disruption of
LbrHSP100 in L.braziliensis

Diagnostic PCR for eGFP
knockout verification

Diagnostic PCR for eGFP
knockout verification

Technical control PCR; and
reference gene for normalisation
of qRT-PCR data (L.braziliensis
actin)

Technical control PCR; and
reference gene for normalisation
of qRT-PCR data (L.braziliensis
actin)

Tested in set 1

Tested in set 3

Tested in set 4

Tested in set 4



Table S1. List of primers used in this study for CRISPR-Cas9-mediated gene disruption of eGFP and endogenous
HSP23 and HSP100 genes in L. braziliensis, CRISPR-Cas9-mediated gene disruption of HSP23 and complementation
studies in L. major, diagnostic PCRs for eGFP gene deletion verification, and qRT-PCR measurements.

Name Sequence 5’ - 3’ Application Sets of sgRNAs
p23(2)_genspez_fw ATGTCCACCAGCGGCCCA Technical control PCR (L. donovani

d HSP23)

p23(2)_genspez_re CACGTGTCCTCCTCOAG Technical control PCR (L. donovani

v

CRISPR-Puro-fwd

CRISPR-Puro-rev

CRISPR-Blast-fwd

CRISPR_blast-rev

P59-Cas9-
qPCR_fwd

P60-Cas9-
qPCR_rev

T7RNApol_F

T7RNApol_R

LmHSP23-UFP

LmHSP23-5SgRN
Aprimer

LmHSP23-DRP

GGACATTGGTAAGGTTTGGGTTG

GGCACTTCAACATCTGCTGTTAC

GAATCCACCCTCATTGAAAGAGC

CATCACTGTCCTTCACTATCGCT

CGAGAAGCTGTACCTGTACTACC

CACGATATGGTCCACATCGTAGT

TGAGCATGAGTCTTACGAGATGG

AGTAGGGTAGTGATGAGAGGCTT

CCCGTACACGCCCGCGCGTTTTGGTGCAG
Cgtataatgcagacctgctgce

gaaattaatacgactcactataggCTGTC
TCTGACATTGACGCTgttttagagctaga
aatagc

TGGCGTCGCTGCAGCGGCAGAGCGCCGCC
Accaatttgagagacctgtgc

HSP23)

Diagnostic PCR to test for
integration of the Puromycin
replacement construct in
candidate eGFP null mutants

Diagnostic PCR to test for
integration of the Puromycin
replacement construct in
candidate eGFP null mutants

Diagnostic PCR to test for
integration of the Blasticidin
replacement construct in
candidate eGFP null mutants

Diagnostic PCR to test for
integration of the Blasticidin
replacement construct in
candidate eGFP null mutants

qRT-PCR to quantify relative
mRNA abundance of Cas9 in

L.brHSP23 & L.brHSP100 null
mutants

qRT-PCR to quantify relative
mRNA abundance of Cas9 in

L.brHSP23 & L.brHSP100 null
mutants

qRT-PCR to quantify relative
mRNA abundance of T7 RNAP in
L.braziliensis Cas9 T7 parental cell
line

qRT-PCR to quantify relative
mRNA abundance of T7 RNAP in
L.braziliensis Cas9 T7 parental cell
line

Complete disruption of HSP23 in
L.major

Complete disruption of HSP23 in
L.major

Complete disruption of HSP23 in
L.major



Table S1. List of primers used in this study for CRISPR-Cas9-mediated gene disruption of eGFP and endogenous
HSP23 and HSP100 genes in L. braziliensis, CRISPR-Cas9-mediated gene disruption of HSP23 and complementation
studies in L. major, diagnostic PCRs for eGFP gene deletion verification, and qRT-PCR measurements.

Name

Sequence 5’ - 37

Application

LmHSP23-3'SgRN
Aprimer

LbrM_HSP23_Bcll_
rev

LbrM_HSP23_Kpnl
_fwd

Lmaj_HSP23_Bcll_r
ev

Lmaj_HSP23_Kpnl
_fwd

Tb_HSP23 Bcll_rev

Tb_HSP23_Kpnl_f
wd

p23.2_5Kpnl

p23.2_3'BamHI

LmHSP23_qPCR_f
wd

LmHSP23_qPCR_re
%

Lbr_HSP23_qPCR_
fwd

Lbr_HSP23_qPCR_
rev

Tbruc_HSP23_qPC
R_fwd

Tbruc_HSP23_qPC
R_rev

gaaattaatacgactcactataggAAGCC
TGCTCAATCGACCTGgttttagagctaga
aatagc

GGAGTGATCATCACATATCGTCCT
CGAGCG

GGAGGGTACCATGTCGGCCAGCGG
TTCATTG

GGAGTGATCATCACGTGTCCTCCT
CGAGCG

GGAGGGTACCATGTCCAGCAGCGG
CCCATTG

GGAGTGATCATTACGGTTCGAGAG
GAGGCAG

GGAGGGTACCATGACGAATCAGTC
GGACGC

GGGGGTACCATGTCCACCAGCGGC
CCATTG

GGGGGATCCTCACGTGTCCTCCTC
GAGC

CGGAAGAAGTTCTCCAAGTCACT

GTCTTTCCACTTAGACCAGTCGA

CTGCGGAAAAAGCTAACAAGGTC

CGTCATCCTCGTCTTTCCACTTA

GAATCAGTCGGACGCGATATTTC

CTTTATCTCCACCACAACGTTCG

Complete disruption of HSP23 in

L.major

complementation studies

complementation studies

complementation studies

complementation studies

complementation studies

complementation studies

complementation studies

complementation studies

qRT-PCR to quantify relative
mRNA abundance of L.major
HSP23

qRT-PCR to quantify relative
mRNA abundance of L.major
HSP23

qRT-PCR to quantify relative

mRNA abundance of L.braziliensis

HSP23

qRT-PCR to quantify relative

mRNA abundance of L.braziliensis

HSP23

qRT-PCR to quantify relative
mRNA abundance of T.brucei
HSP23

gRT-PCR to quantify relative
mRNA abundance of T.brucei
HSP23

Sets of sgRNAs



Table S1. List of primers used in this study for CRISPR-Cas9-mediated gene disruption of eGFP and endogenous
HSP23 and HSP100 genes in L. braziliensis, CRISPR-Cas9-mediated gene disruption of HSP23 and complementation
studies in L. major, diagnostic PCRs for eGFP gene deletion verification, and qRT-PCR measurements.

Name Sequence 5’ - 3’ Application Sets of sgRNAs
p23.2-F42 CCATTCCTGGATTTGGCTCGG qRT-PCR to quantify relative

mRNA abundance of L.donovani

HSP23
p23.2-B36 GCATATCGCCGTCGTCATCTCC gqRT-PCR to quantify relative

mRNA abundance of L.donovani
HSP23



Table S2. Sequence identity analysis of trypanosomatid HSP23 proteins. Amino acid sequences of the
different HSP23 orthologs were aligned by CLUSTALW using the MacVector Software. Sequence identity
list shown in %.

L. donovani L. infantum L. major L. braziliensis T. brucei
L. donovani 100.0
L. infantum 99.5 100.0
L. major 952 94.7 100.0
L. braziliensis 85.2 85.2 84.2 100.0

T. brucei 36.3 36.3 37.3 36.3 100.0



