


2

n
atu

re
research

|
rep

o
rtin

g
su

m
m

ary
A

p
ril2020

Field-specific reporting
Please select the one below that is the best fit for your research. If you are not sure, read the appropriate sections before making your selection.

Life sciences Behavioural & social sciences Ecological, evolutionary & environmental sciences

For a reference copy of the document with all sections, see nature.com/documents/nr-reporting-summary-flat.pdf

Life sciences study design
All studies must disclose on these points even when the disclosure is negative.

Sample size

Data exclusions

Replication

Randomization

Blinding

Reporting for specific materials, systems and methods
We require information from authors about some types of materials, experimental systems and methods used in many studies. Here, indicate whether each material,
system or method listed is relevant to your study. If you are not sure if a list item applies to your research, read the appropriate section before selecting a response.

Materials & experimental systems

n/a Involved in the study

Antibodies

Eukaryotic cell lines

Palaeontology and archaeology

Animals and other organisms

Human research participants

Clinical data

Dual use research of concern

Methods

n/a Involved in the study

ChIP-seq

Flow cytometry

MRI-based neuroimaging

SRX8423855[accn] and SAMN14933145, https://www.ncbi.nlm.nih.gov/sra/SRX8423854[accn]). Source data and additional data supporting Figure 6 are provided in
Supplementary Data 1. Other source data are provided as a Source Data file.

Combined data availability statement (manuscript)

Sequence data for L. major MRC-01 and L. major MRC-02 are available from GenBank (BioProject PRJNA633113, https://www.ncbi.nlm.nih.gov/bioproject/
PRJNA633113: accession numbers SAMN14933143, https://www.ncbi.nlm.nih.gov/sra/SRX8423856[accn]; SAMN14933144, https://www.ncbi.nlm.nih.gov/sra/
SRX8423855[accn] and SAMN14933145, https://www.ncbi.nlm.nih.gov/sra/SRX8423854[accn]). Parasite genomics data used in compiling Figure 2 are available
from TriTrypDB (https://tritrypdb.org/tritrypdb/app). Parasites produced under GMP will be available for clinical assessment of candidate Leishmania vaccines
under an appropriate MTA. Source data and additional data supporting Figure 6 are provided in Supplementary Data 1. Other source data are provided as a Source
Data file.

No formal sample size calculations were performed as this was a comparative observational study with no specific hypothesis under test.
Sample sizes for transmission and drug treatment studies were comparable to or exceed previously published studies (e.g. Rogers et al.
Transmission of cutaneous leishmaniasis by sand flies is enhanced by regurgitation of fPPG, Nature, 2004. 430: 463- 46; Wijnant, G. J., et al
Efficacy of Paromomycin-Chloroquine Combination Therapy in Experimental Cutaneous Leishmaniasis. Antimicrobial agents and
chemotherapy, 2017. 61(8), e00358-17).

One mouse died from unknown causes (unrelated to infection) and was excluded from analysis.

All mouse experiments were performed at least twice and data are shown pooled for both experiments. Analysis of data from individual expts
showed similar trends.

For drug treatments, mice reaching a pre-determined cut-off of 4mm were

randomized (n=9-10 per group) to receive either saline or paromomycin (50mg/kg, i.p daily

for 10 days). Sand fly transmission studies in mice were not randomised.

Mice were evaluated for lesion progression and parasite growth blinded to treatment group and parasite strain. Sand fly parasite
development studies were blinded to parasite strain.
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Animals and other organisms
Policy information about studies involving animals; ARRIVE guidelines recommended for reporting animal research

Laboratory animals

Wild animals

Field-collected samples

Ethics oversight

Note that full information on the approval of the study protocol must also be provided in the manuscript.

Human research participants
Policy information about studies involving human research participants

Population characteristics

Recruitment

Ethics oversight

Note that full information on the approval of the study protocol must also be provided in the manuscript.

Clinical data
Policy information about clinical studies
All manuscripts should comply with the ICMJEguidelines for publication of clinical research and a completedCONSORT checklist must be included with all submissions.

Clinical trial registration

Study protocol

Data collection

Outcomes

Adult female specific pathogen free BALB/c mice between 8-12 weeks old were used in all experiments reported here and

were obtained from either AnLab s.r.o (Prague) or Charles River UK (York). Mice were

maintained in individually ventilated cages with food and water ad libitum and a 12 h light/12

h dark photoperiod in rooms maintained at 56% humidity and 20-21oC.

The colonies of P. duboscqi and P. papatasi (originating in Senegal and Turkey,

respectively) were maintained in the insectary of the Department of Parasitology, Charles

University in Prague, under standard conditions (26°C on 50 % sucrose, humidity in the

insectary 60-70% and 14 h light/10 h dark photoperiod) as described previously 75. The sand

fly colonies have been screened by RT-PCR and found to be negative for Phleboviruses

(including Sandfly Fever Sicilian Virus group, Massilia virus and Toscana Virus) and

Flaviviruses (targeting a conserved region of the NS5 gene). Only female sand flies are used in experiments and were fed blood meals
at 5-9 days of age..

No wild animals were used in this study

No field collected animals were used in this study.

Animals were maintained and handled at Charles University and the University of York in accordance with institutional guidelines and

national legislation (Czech republic: Act No. 246/1992 and 359/2012 coll. on Protection of Animals against Cruelty in present statutes
at large; UK: Animals (Scientific Procedures) Act 1986). All the experiments were approved by: i) the Committee on the Ethics of
Laboratory Experiments of the Charles University in Prague and were performed under permit from the Ministry of Education, Youth
and Sports of the Czech Republic (MSMT-28321/2018-6), and ii) The University of York Animal Welfare and Ethics Review Board and

performed under Home Office license (PPL P49487014).

Two individuals ( female, 41 years of age; male, 22 years of age) from non-endemic areas of central Israel that had self-
referred to Sheba Hospital in early 2019 after developing lesions subsequent to visiting the endemic region of Negev served
as parasite donors.

The two parasite donors self referred for treatment and were diagnosed with CL by PCR. They consented to for samples to be
taken for the purposes of this study and parasite cultures grew aseptically. There was no bias in patient selection for the
purposes of the current study which does not relate to clinical parameters.

All human studies were conducted in accord with the Declaration of Helsinki. Ethical approval was obtained from the Helsinki
Committees of Hebrew University (0400-18-SOR) and The Chaim Sheba Medical Centre (5658-18-SMC) and the University of
York Dept. of Biology Ethics Committee. Informed consent was obtained from patients with PCR confirmed leishmaniasis for
parasite isolation and subsequent use of these parasites in the development of a human challenge model.

This study does not involve a clinical trial. A related clinical trial to assess feasibility of sand fly biting protocols in humans using
uninfected sand flies is found at www.clinicaltrials.gov; NCT03999970;

To be appended as supplementary

The associated clinical trial NCT03999970 is a healthy-volunteer clinical study to develop a sand fly biting protocol. 12 participants
were recruited for the study. It was an open-label randomized clinical study with 2 arms (for 2 different species of sand fly:
Phlebotomus papatasi and Phlebotomus duboscqi). Participants were randomized to each arm with 6 participants in each arm. This
study took place at the Translational Research Facility (Q Block), Hull York Medical School & Department of Biology, University of
York, York between Oct 2019 and Jan 2020.

The participants will be followed up to 21 days post-sand fly bite. There will then be a focus group once all participants have
completed their follow-up.

For the associated clinical trial NCT03999970

Primary Outcome Measures :

Percentage of participants who successfully undergo sand fly bite during a 30 minute exposure determined by visual dermatoscopy




