Supplementary material 1.

Detection of Leishmania and other trypanosomatid parasites in the Culicoides biting midges

Conventional PCR was employed using the internal transcribed spacer 1 (/7S7) region of
ribosomal RNA (rRNA) with forward primer L5.8S inner (5'-GTTATGTGAGCCGTTATCC-3") and
reverse primer LITSR2 (5-CTGGATCATTTTCCGATGATT-3"), which produced a product of DNA
fragment approximately 272-280 bp [1]. To detect other trypanosomatids, a nested PCR was performed
based on the small-subunit (SSU) rRNA region using outer primers, TRY927F (5'-
GAAACAAGAAACACGGGAG-3") and TRY927R (5-CTACTGGGCAGCTTGGA-3'). The inner
primers utilized were SSUS5S61F (5-TGGGATAACAAAGGAGCA-3") and SSUS56IR (5'-
CTGAGACTGTAACCTCAAAGC-3"), resulting in the amplification of a product with an approximate
size of 560 bp [2]. The thermal cycles of the PCR reaction followed the protocol previously described
for Leishmania sp. [1] and other trypanosomatid parasites [3]. All detection experiments were carried out
with PCR components, comprising 12.5 pL of 2x Hot-Start PCR Master Mix (Biotechrabbit, Berlin,
Germany), 0.4 puL of each 10 pM forward and reverse primers, and 4 pL of gDNA with nuclease-free
water added to reach a final volume of 25 uL. L. martiniquensis DNA and Trypanosoma evansi DNA
were used as positive controls, while sterile distilled water (template DNA-free water) was employed as
a negative control. The PCR products were then subjected to electrophoresis using a 1.5% agarose gel
and stained with ethidium bromide. The gels were then visualized using the GelDoc Go Imaging System
and Image Lab software version 6.1 (Bio-Rad, California, USA). Positive PCR products were inserted
into the pPGEM® T-Easy vector (Promega, Wisconsin, USA), and plasmid extraction was performed and

sent for sequencing by Macrogen, Inc. in Seoul, South Korea.

Identification of blood meal source by host-specific multiplex PCR

Amplification of mitochondrial cytochrome b (cytb) gene was used to detect the presence of
vertebrate host-specific DNA in the engorged midges. Multiplex PCR was performed with primers
specific to humans (Human741F), cattle (Cow121F), dog (Dog368F), pig (Pig573F), and chicken
(Chick1123R) DNA and universal primer of mammal (UNREV1025) and chicken (UNFOR1029) [4, 5].
The multiplex PCR was performed under the following PCR conditions: denaturation at 95 °C for 5 min,
then 35 cycles of 95 °C for 1 min, annealing at 58 °C for 1 min, and extension at 72 °C for 1 min, with a
final extension at 72 °C for 7 min [6]. Extracted DNA from the blood of humans (Homo sapiens), cows
(Bos indicus), dogs (Canis lupus familiaris), pigs (Sus scrofa), and chickens (Gallus gallus) was used as
a positive control. Sterilized distilled water was used as a negative control (DNA-free water). All PCR
amplification protocols were carried out using the Green Hot Start PCR Master Mix Direct-Load 2x
(Biotectrabbit, Berlin, Germany) according to the recommended instructions. The multiplex PCR

products were separated by 2% agarose gel electrophoresis and stained with ethidium bromide. The



successfully amplified products were demonstrated by 334, 562, 680, 453, and 95 bp for humans, cows,
dogs, pigs, and chickens respectively. Alternative conventional PCR using UNFOR403 and UNREV1025
primers was performed to detect the presence of mammalian DNA in specimens that did not get amplified
by multiplex PCR. The PCR conditions for mammal blood screening were identical to the multiplex PCR.
Specimens that did not react in both the multiplex PCR and the mammal blood screening were regarded

as negative.

Phylogenetic construction and species delimitation analysis of Culicoides biting midges

The COI nucleotide sequences obtained were subjected to editing and analysis using BioEdit
Sequences Alignment Editor Version 7.2.5 [7]. The consensus nucleotide sequences were then compared
with sequences available in the NCBI database using a Basic Local Alignment Search Tool (BLAST)
(https://blast.ncbi.nlm.nih.gov/Blast.cgi) and the Barcode of Life Database (BOLD)

(https://www.boldsystems.org/). The construction of the phylogenetic tree was achieved by employing

the maximum likelihood (ML) method with 1000 bootstrap tests, utilizing the Molecular Evolutionary
Genetics Analysis software, version 11 (MEGAT11) [8]. The maximum likelihood (ML) tree was then

visualized and edited using FigTree version 1.4.4 (https://tree.bio.ed.ac.uk/software/FigTree/). The

intraspecific variations were calculated using the Kimura 2-parameter (K2P) model in MEGA11 [8].
For the species delimitation, the COI sequences of Culicoides species were identified at the
Molecular Operational Taxonomic Unit (MOTU) level generated by the 3 algorithms: Assemble Species
by Automatic Partitioning (ASAP) [9], Poisson Tree Processes (PTP) [10], and TCS haplotype network
[11]. The ASAP method is a distance-based method implemented using a web server

(https://bioinfo.mnhn.fr/abi/public/asap/). This method beneficially distinguishes between interspecific

divergence and intraspecific variations. Analysis of ASAP was performed with default parameters and
simple distances (p-distance), and the best partition was evaluated with the lowest ASAP score. The PTP
method is tree-based and seeks to differentiate species’ speciation. Analysis of PTP was assessed using
the maximum likelihood phylogenetic tree as input, single rate method, and p-value = 0.001, in the web

server (https://mptp.h-its.org/#/tree).

The haplotype network of Culicoides species was generated directly from the COI sequence

alignment in DnaSP version 6 software (http://www.ub.edu/dnasp/) [12] and visualized using the

parsimony network by the TCS method in Population Analysis with Reticulate Trees software (PopART)

version 1.7 (https://popart.maths.otago.ac.nz/) [13]. The genetic diversity and neutrality test of

Leishmania populations and other trypanosomatids were evaluated using the DnaSP v6 [12], and then

the haplotype network based on the minimum spanning network was generated using PopART v1.7 [13].
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