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Supplemental Table S1 Sequencing primers for PmMSP1

Positions after

Primer Name | Sequence (5> 3’) Direction | GenBank no.
FJ824669
PmMSP1-F1 | CTATATTATCAAGTTTAATTCAAA Forward (-25) - (-2)
PmMSP1-F2 | TTGCTCGACGAAATAAAGGAAATTG Forward 844 - 868
PmMSP1-F3 | CGGAACAGGAGAACAATCCGAAC Forward 1863 - 1885
PmMSP1-F4 | GAAACTCAGGAAATTGGAATCGTT Forward 2515 - 2538
PmMSP1-F5 | ACAAGCAGTACTAATCATATTAAAG Forward 3436 - 3460
PmMSP1-F6 | TCAATTTAAACATGCAACTTC Forward 4350 - 4370
PmMSP1-R1 | ATCCTTCTTTTCTGTCTTTTTTTC Reverse 1-24
PmMMSP1-R2 | TCAACATCTAATAGTTTATACG Reverse | 4394 - 4415
PmMMSP1-R3 | ATTTTCAACTTCTTTCTTTTCTGC Reverse | 3565 - 3588
PmMSP1-R4 | TTGATATGACACACATAAGCAGT Reverse | 2593 - 2615
PmMMSP1-R5 | CTTGATTTTTTCTTCCTCCAGTTTTTTC Reverse | 1968 - 1995
PmMMSP1-R6 | ATCTGTAAATAGACCATCCAT Reverse | 1006 - 1026




Supplemental Table S2 Haplotype and nucleotide diversity in the MSP1 genes of P. malariae, P. ovale curtisi, P. ovale wallikeri, P. knowlesi,
P. vivax and P. falciparum from diverse endemic areas of Thailand

Gene n H h+S.D. n+S.E. ns + S.E. nn £ S.E. References
PmMSP1 35 20 0.941 + 0.021 0.01135+0.00136 0.01014 +0.00151 0.01166 +0.00116  This study
PocMSP1 5 3 0.700 £0.218  0.00129 +0.00040  0.00124 + 0.00081  0.00129 +0.00038 1
PowMSP1 5 4 0.900 £0.161  0.00024 +0.00015 0.00074 + 0.00056  0.00010 +0.00010 1

PkMSP1 12 10 0.970 £ 0.044 0.04532 + 0.00251  0.05475+0.00442 0.04251 +0.00207 2

PvMSP1 207 108 0.930+£0.015  0.04842+£0.00172 0.05699 + 0.00423  0.04594 +0.00245 3,4
PfMSP1 80 24 0.890 £0.025  0.04569 +0.00699 0.05139 + 0.00303  0.04192 +0.00161  5-7

n, number of taxon; H, number of haplotypes; h, haplotype diversity; =, nucleotide diversity, ns , nucleotide diversity at synonymous site; and my,
nucleotide diversity at nonsynonymous site.

Z-tests of the hypothesis that &, s or y in PmMSP1 equals the corresponding value in PocMSP1, PocMSP1, PkMSP1, PvMSP1 or PIMSP1: all p
values < 0.00001.

Z-tests of the hypothesis that &, s or y in PKMSP1 equals the corresponding value in PvMSP1 or PfMSP1.: all p values > 0.05.
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Supplemental Figure S1. Amino acid substitutions in the putative 42 KDa- and 19 KDa-fragments of PmMSP1 relative to the two parental strains of

PFMSP1 (MAD20 and K1).
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PFMSP1-MAD20 TGEAISVT-M DNILSGFENE YDVIYLKPLA GVYRSLKKQI EKNIITFNLN LNDILNSRLK KRKYFLDVLE SDLMQFKHIS SNEYIIEDSF KLLNSEQKNT 1403
PFMSP1-K1 TGEAVTPSVI DNILSKIENE YEVLYLKPLA GVYRSLKKQL ENNVMTFNVN VKDILNSRFN KRENFKNVLE SDLIPYKDLT SSNYVVKDPY KFLNKEKRDK 1351
PmMSP1 KGQAETKQ-D DNILKPITNE YEVLYIKPLA GVYRVLRKQI GDQIDAFNSN LTNALDTRKK KRTYFLDVLN SDLIQFKHAT SDSYIIKDPY KLLDVDKKAK 1476
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PFfMSP1-MAD20 AKINDCNVEK DEAHVKITKL SDLKAIDDKI DLFKNTNDFE AIKKLINDDT KKDMLGKLLS TGLV-QNFPN TIISKLIEGK FQDMLNIS-Q HQEVKKQEPE 1601
PFMSP1-K1 AKVLNYTYEK SNVEVKIKEL NYLKTIQDKL ADFKKNNNFV GIADLSTDYN HNNLLTKFLS TGMVFENLAK TVLSNLLDGN LQGMLNIS-Q HQ®VKKQePQ 1530
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Note: GenBank accession numbers are X05624, X03371 and FJ824669 for PfMSP1 (MAD20 and K1 strains) and PmMSP1 (Cameroon strain). Variants
include 35 Thai PmMSP1 sequences (GenBank accession nos. OM525734- OM525768). Dots represent identical residues with PmMSP1 (FJ82669).
Dashes are deletions. Cysteine residues forming epidermal growth factor (EGF)-like domains 1 and 2 are highlighted in red and blue residues,
respectively. Positively and negatively selected amino acids are highlighted in black and green, respectively. Amino acid positions are shown on the
right.



Supplemental Figure S2. Predicted common Thai HLA-class I1-binding peptides in PmMSP1 (GenBank accession no. FJ824669). Epitopes are marked with
asterisks underneath amino acid residues. #Common HLA-class Il alleles among Thai population are after reference 44.
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Supplemental Figure S3. Schematic representation of malarial MSP1s, depicting homologous regions (broken lines) across Plasmodium species.
Open and filled boxes are conserved sequences and variable non-repeat regions within each locus. Boxes with checkerboard, horizontal brick,
solid diamond and horizontal line are repeat regions. The schemes are drawn in approximate proportion to the gene length.
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Supplemental Figure S4. Quasi-palindromic sequences around the insertion/deletion region at the 3’ portion of PmMSP1 and PvMSP1.

PmMSP1

Thai_PM1
Thai_PM2
Thai_PM35
Thai_PM20
Thai_PM9
Thai_PM13
KC906713
KC906712
AF138880

Thai_PM1
Thai_PM2
Thai_PM35
Thai_PM20
Thai_PM9
Thai_PM13
KC906713
KC906712
AF138880

PVMSP1

TG55
TO77
TO64

11111111212217121171311312122131313131312131213313313213213313313313213311311131111122222222222222222222222222222222222222222222222
222333333333344444444445555555555666666666677777777778888888888999999999900000000001111111111222222222233333333334444444
789012345678901234567890123456789012345678901234567890123456789012345678901234567890123456789012345678901234567890123456
TATAACCTATTTCACAAAAAAAAATTTGCCTTAACAGACATTAATAAGGATGGTAATACCAGTACTACTAATGCAAATAATGCAAATAATAAAGATGATAGTAAGGTTTCCTCCGTAACA

222222222222222222222222222222222222222222222222222223333333333333333333333333333333333
444555555555566666666667777777777888888888899999999990000000000111111111122222222223333
789012345678901234567890123456789012345678901234567890123456789012345678901234567890123
GCAAAAATAGGAAATTTTGTTAGCAAAGTTCTAAACCTGAATTTGCCAGGTTATGTTCAGTTAACTTTTTCAATTAGGGAATTAATT

11111111221111222111172211712211713121113123113131231171323111312311133221113323111313211131321111111122222222222222222222222222222222222222222
222222222333333333344444444445555555555666666666677777777778888888888999999999900000000001111111111222222222233333333334
123456789012345678901234567890123456789012345678901234567890123456789012345678901234567890123456789012345678901234567890

GGCTACGAGCTCTTCCACAAAAAAAAGTTAGGAGAAAATGATATTAAGGTAGATGCTAAT —————- GCAAATAATAATAATAACAATCAGGTTAGCGTTTTAACTTCCAAAATAAGAAAT
..................................................... 5t
..................................................... Y S € 1 e C

Note: Positions are after the alignment. Quasi-palindromic sequences are highlighted in light blue and green for PmMSP1 and yellow for PvMSP1. Identical
sequences and deletions are shown as dots and dashes. Distinct alleles spanning the indel region are shown.
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