pves (1) ADGQAAGNGAGGQPAGDRAAGQPAGDGAAGQPAGDRADGQAAGNGAGGQPAGDRAAGQPAGDGAAGQPAGDRADGQPAGD
pves (2)  ADGQAAGNGAGGQPAGDRAAGQPAGDGAAGQPAGDRADGQAAGNGAGGQPAGDRAAGQPAGDGAAGQPAGDRADGQPAGD
pves (3)  ADGQAAGNGAGGQPAGDRAAGQPAGDGAAGQPAGDRADGQAAGNGAGGQPAGDRAAGQPAGDGAAGQPAGDRADGQPAGD
pves (4)  ADGQAAGNGAGGQPAGDRAAGQPAGDGAAGQPAGDRADGQAAGNGAGGQPAGDRAAGQPAGDGAAGQPAGDRADGQPAGD

pves (1) RAAGQPAGDRADGQPAGDRAAGQAAGNGAGGQAAGNGAGGQPAGDRAAGQPAGDRAAGQAAGNGAGGQAAGNGAGGRAAG
pves (2)  RAAGQPAGDRADGQPAGDRAAGQAAGNGAGGQAAGNGAGGQPAGDRAAGQPAGDRAAGQAAGNGAGGQAAGNGAGGRAAG
pves (3)  RAAGQPAGDRADGQPAGDRAAGQAAGNGAGGQAAGNGAGGQPAGDRAAGQPAGDRAAGQAAGNGAGGQAAGNGAGGQAAG
pves (4)  RAAGQPAGDRADGQPAGDRAAGQAAGNGAGGQAAGNGAGGQPAGDRAAGQPAGDRAAGQAAGNGAGGQAAGNGAGGRAAG

pves (1) NGAGGQAAGNGAGGQAAGGNAANKKAEDAGGNAGGNAGGQGQNNEGANAPNKS
pves (2)  NGAGGQAAGNGAGGQAAGGNAANKKAEDAGGNAGGNAGGQGQNNEGANAPNKS
pves (3)  NGAGGQAAGNGAGGQAAGGNAANKKAEDAGGNAGGNAGGQGQNNEGANAPNKS
pves (4)  NGAGGQAAGNGAGGQAAGGNAANKKAEDAGGNAGGNAGGQGQNNEGANAPNKS

Supplementary Fig. S1. Alignment of Plasmodium vivax circumsporozoite (CS) protein sequences. The sequence identified VK210 al-
lelic variant. Red bar indicates 4 sequences are identical.



pvmspl F2 (1)  GQSLRGASETGTTGNTVNAQTAVVQPQHQVVNAVTVQPGTTGHQAQGGEAETQTNSVQAAQVQQTPAGAGGQVASTQTTS
pvmspl F2 (2)  GQSLRGASETGTTGNTVNAQTAVVQPQHQVVNAVTVQPGTTGHQAQGGEAETQTNSVQAAQVQQTPAGAGGQVASTQTTS
pvmspl F2 (3) GQSLRGASETGTTGNTVNAQTAVVQPQHQVVNAVTVQPGTTGHQAQGGEAETQTNSVQAAQVQQTPAGAGGQVASTQTTS
pvmspl F2 (4)  GQSLRGASETGTTGNTVNAQTAVVQPQHQVVNAVTVQPGTTGHQAQGGEAETQTNSVQAAQVQQTPAGAGGQVASTQTTS

pvmspl _F2 (1) QTPAPTQASPEPAPAVPPSTPAAAVAPAPTMSKLEYLQKLLDFLKSAYACHKHIFVTNSTMKKELLDQYKLNADEQNKIK
pvmspl F2 (2) QTPAPTQASPEPAPAVPPSTPAAAVAPAPTMSKLEYLQKLLDFLKSAYACHKHIFVTNSTMKKELLDQYKLNADEQNKIK
pvmspl F2 (3) QTPAPTQASPEPAPAVPPSTPAAAVAPAPTMSKLEYLQKLLDFLKSAYACHKHIFVTNSTMKKELLDQYKLNADEQNKIK
pvmspl F2 (4)  QTPAPTQASPEPAPAVPPSTPAAAVAPAPTMSKLEYLQKLLDFLKSAYACHKHIFVINSTMKKELLDQYKLNADEQNKIK

pvmspl F2 (1) ENKCDELDLLFNVQNNLPAMYSTYDSMSSELQNLYIELYQKEMVYNIYKNKNTDTKLKAFLETLKSKAAAAGPAKPAAKP
pvmspl F2 (2) ENKCDELDLLFNVQNNLPAMYSIYDSMSSELQNLYIELYQKEMVYNTYKNKNTDTKLKAFLETLKSKAAAAGPAKPAAKP
pvmspl_F2 (3) ENKCDELDLLFNVQNNLPAMYSTYDSMSSELQNLYIELYQKEMVYNIYKNKNTDTKLKAFLETLKSKAAAAGPAKPAAKP
pvmspl_F2 (4) ENKCDELDLLFNVQNNLPAMYSTYDSMSSELQNLYIELYQKEMVYNIYKNKNTDTKLKAFLETLKSKAAAAGPAKPAAKP

pvmspl F2 (1)  1GQAVVPQVAPPTPVVAPNSGNTATPVTTNTTVSPGTQSEVSAPVAGESEEEPEASVVQLEKI YEKHLSQIDKYNDYFQK
pvmspl F2 (2)  1GQAVVPQVAPPTPVVAPNSGNTATPVTTNTTVSPGTQSEVSAPVAGESEEEPEASVVQLEKI YEKHLSQIDKYNDYFQK
pvmspl F2 (3)  TGQAVVPQVAPPTPVVAPNSGNTATPVTTNTTVSPGTQSEVSAPVAGESEEEPEASVVQLEKIYEKHLSQIDKYNDYFQK
pvmspl_F2 (4)  T1GQAVVPQVAPPTPVVAPNSGNTATPVTTNTTVSPGTQSEVSAPVAGESEEEPEASVVQLEKI YEKHLSQIDKYNDYFQK

pvmspl F2 (1) FLESQKDEITKMDETKWKALGAER
pvmspl F2 (2) FLESQKDEITKMDETKWKALGAER
pvmspl F2 (3) FLESQKDEITKMDETKWKALGAER
pvmspl F2 (4)  FLESQKDETTKMDETKWKALGAER

pvmspd F3 (1) LIPKVTTQESASAPAAAAVTVPGAGVPAAGAGYVPGAAAAGVVPGASAAGVVPGAPAGAAPSAPRSTRTNTNTSAGLRRG
pvmspl_F3 (2) LIPKVTTQESASAPAAAAVTVPGAGVPAAGAGVVPGAAAAGVVPGASAAGVVPGAPAGAAPSAPRSTRTNTNTSAGLRRG
pvmspl F3 (3) LIPKVTTQESASAPAAAAVTVPGAGVPAAGAGVVPGAAAAGYVPGASAAGVVPGAPAGAAPSAPRSTRTNTNTSAGLRRG
pvmspl F3 (4) LIPKVTTQESASAPAAAAVTVPGAGVPAAGAGVVPGAAAAGVVPGASAAGVVPGAPAGAAPSAPRSTRTNTNTSAGLRRG

pvmspl F3 (1) E
pvmspl F3 (2) LRIN
pvmspl F3 (3) LRIN
pvmspl F3 (4) LRTN

Supplementary Fig. S2. Alignment of Plasmodium vivax merozoite surface protein 1 (msp7) protein F2 segment (A) and F3 segment (B)
sequence. Red bar indicates 4 sequences are identical.



