Supplemental Figure 1

Alignment of Native and Codon-Harmonized PfMSP8 (FVO) Gene Sequences
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Native gene @, BNT ENT GET ENT NG GG~ 00 OO GG~ G0, DO GNT DN GNc DAE ENT EEE
Codon-harmonized EEIT EElic Elic @Gc EEc BTG 6T G6c EEr GET GCc MAN GNc DA GNr EAG EAEc EEE

165 168 171 174 177 180 183 186 189 192 195 198 201 204 207 210 213 216
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Native gene NN BN GEr BN EEr GNc BSc BEE AGr AN MSr ST EST EST SSr ESr EET ST
Codon-harmonized CNESl HEG Elc GFN ESc @Nr BSr EEE NGc ANE BSc BSc BSc EBSc EBSc BSc BEc ®ESc

219 222 225 228 231 234 237 240 243 246 249 252 255 258 261 264 267 270
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Native gene BT @Nc BST ESr ST ST S~ EST ESc BSr ST EEr EEv EST EE. ST D0 BAE
Codon-harmonized Hilic T EEic ESc ESc ESc EEr BSc B8 BSc ESc BSc BSc BSc EEr DSc 2SO0 2EC

273 276 279 282 285 288 291 294 297 300 303 306 309 312 315 318 321 324
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Native gene ENc BST BST ESTr ST EEr ST @Er EST GG, @Er @6~ EEv @Er §Er ST EBEA SEr
Codon-harmonized HEIT Hlic EEc ESc ESc BSc BSc BGc ESc @Er EEc @Gr ESc §Ec @§c 2Sc DA GEc

327 330 333 336 339 342 345 348 351 354 357 360 363 366 369 372 375 378
1

IR N T AT T IS T T A T T A I T T S T I T S T T S T T T I T T I T T A T I T T T |

Native gene TTT GGA AAA AAA AAA GAT AAC AAA AAA GAG GGA GAA GAA AAA AAT GAA GAA GAT
Codon-harmonized Hilic EEIT NN NEN DO ENc BST DO DON GAC ECr EAN GEN DON DNc GON RN EEc

381 384 387 390 393 396 399 402 405 408 411 414 417 420 423 426 429 432

Native gene THx: EEr EEr BNr DSC DSc OOE GON SEr ENr DSC GEE NEr GO E@F NGE TcT EET
Codon-harmonized Cllic Hlic HGc ENc HSE NNT IOT GON NGc MNc DNG GEE EGc GOT GFA BOE ~cc EEc

435 438 441 444 447 450 453 456 459 462 465 468 471 474 477 480 483 486
|

Native gene NN CEE GET BE. BT BNr @Hc G0, BN @6, ASc @Nc BSc EST EST ESr @Nr @Er
Codon-harmonized Gl GEE EMic EGc ENc ESc @Sr GG AN EETr cE~ ENT ENT ESc ESc ESc @Sc @Hc

489 492 495 498 501 504 507 510 513 516 519 522 525 528 531 534 537 540

Native gene ENr ENT ENT EST GNc ENE BET @NT ENT ENT ENT @Nr BNt ENT GNT AEE @Nr EEE
Codon-harmonized Hiic GHic Glic EEc E@NT @G ESc GNc GNc ESc @Nc @Nc BEc GEc GNc IEE GNc @EE

543 546 549 552 555 558 561 564 567 570 573 576 579 582 585 588 591 594

Native gene EEE GEr GEA GEr GAT ENT ENT GET ENT ST GEr ENT ENT EET E@NT EEr EET EEr
Codon-harmonized SEVE Giic GHA CG~ @Nc GNc ESc @Nc @Nc ESc @Gc @Nc GNc ESc @Nc @Nc EEc @elc

597 600 603 606 609 612 615 618 621 624 627 630 633 636 639 642 645 648
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Native gene EAr AT @AT EArT EAT EAr E@Ar GAT EAc EET EAT EAr AET E@Ar ANT EAT EAr AAA
Codon-harmonized GAC GHlc @Hc @Ac GAlc AElc @Ac @Alc @AT @Ac @Alc AAlc Afc @Alc AAlc AEc EAc AAm
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651 654 657 660 663 666 669 672 675
|

ENr BST EGTr ESr ESr TE~ HOG GNr NG, DON DG NN GCC GAG DN AEE @Er TEA
Bfc BSc ESc BSc @Sc c@c HOE ENc AGc DON DG GNN COE NG MAA IEE GEc cic

678 681 684 687 690 693 696 699 702
| |
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e~ GNE ON. ENr DON DEA ON~ ESr EEE OEr 06, ESc BSc ST DOS G~ TH2 EET
EEr NN GNc ENc DO DON GNc BSc BN Ofc [T 6T BNT SSc DOS 6T clc EEC

759 762 765 768 771 774 777 780 783 786 789 792 795 798 801 804 807 810

RN EET BST BN, @Nr BNr GOA TE. DN GEN GFE ENr B8~ GET THc EEE EET EEr
SR DEc BSc BEr ENc BEc GEE cic ION OGN GEN GEc GET GEc clc DA ESc @Ec

813 816 819 822 825 828 831 834 837 840 843 846 849 852 855 858 861 864
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EEr @ET S TEH: ESc IEE ESc OGS GEE 06, EEr @t BSr SNt OET GEN GEA EEr
ENc @Sc BOE clc BSr DO ST GSc GEE OET @fc @ENc BNc BSc Obc GEN GEE EEc

867 870 873 876 879 882 885 888 891 894 897 900 903 906 909 912 915 918
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BE. DET BET ARG ARG DAA @ET BE. 6. @6c AT AT @Er BEGE THc THE~ EEA AT
BSc @Ac MEc PAE MACE AAA T@Ec BET c@r @6c @Ec @fc @@c BEE ciic c@c BAE EEc

921 924 927 930 933 936 939 942 945 948 951 954 957 960 963 966 969 972

BE. TE: EE: 8T 282 @A~ AE~ EEA BG. 26x EET T GEE DAT OFE [ET @8~ EAT
Bfr cflc BEr @@c c@r @&c c@r @A ACc c@r Bfc FEc @@F BEc @@T T@c @F8c GHc

975 978 981 984 987 990 993 996 999 1,002 1,005 1,008 1,011 1,014 1,017 1,020 1,023 1,026

cic Bfr GOF GEE ET SEr BOA §eT @Ar BN AN GEr ENc IOE AAE tE- EEr AEE
TH: Elc G0N GEE @Ec SEc POA Gc @Sc BEc DON GEc ENr AGE AAS cilc EEc IEE

1,029 1,032 1,035 1,038 1,041 1,044 1,047 1,050 1,053 1,056 1,059 1,062 1,065 1,068 1,071 1,074 1,077 1 080
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HOE @Cr ENr BON GNE NN BAA ERE TH: BT ASc EEA EET A8~ EEr -T--
HOE G, ENc PON GNE NN BAE ARG c@c ESc cE~ BEE EEc clr ESc §Ec G0N GEA

1,083 1,086 1,089 1,092 1,095 1,098 1,101 1,104 1107 1110 1113 1116 1119 1122 1,125 1,128 1,131 1,134
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Wic TH: BOD GAN BNG TD. GEN EET EOC -T BT Ber BEG BET GAT GAT DET EEE
BT clc NEE GOSN ANE c@lc GAN ESc EGc @Ec BEc S6c BEG ESc GEc @Ec @Ec BEE

1,437 1,140 1,143 1,146 1,149 1,152 1,155 1,158 1,161 1,164 1167 1170 1173 1176 1,179 1,182 1,185 1,188

TN N T AT T IS T T [T YO T A T T IS T T T I S T IS | | N T S T T AN T I

ESr BN GEr ESr @Er GET TE~ ESr EEr @ET ----T-TIA-A-T
BEc BEN E@Sc BSc @@c @Ec cic BNc EEc DEc GO PON GEN EEc @AE c@c EET EEc

1,191 1,194 1,197 1,200 1,203 1,206 1,209 1,212 1,215 1,218 1,221 1,224 1,227 1,230 1,233 1,236 1,239 1,242
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BEr TE2 TE~ BE~ @Nr GEN GEr §6. @Er BE: @Er TE~ GEN AG-. @Er EET TE. EE~
Blc clic cillc BEr @Nc GEN SNc BEr @Nc EET @Ec c@c GEE ESc @Sc @Sc c@c EEr

1,245 1,248 1 251 1,254 1,257 1 260 1 263 1 266 1,269 1,272 1,275 1,278 1,281 1 284 1 287 1 290 1,293 1,296

I I T | | I T T I | 1 1 | T N T I T T IS T A T T IS T | 1 1 | I I

ESr GE» TE: EET BG» EEC BO: GBS OB EO- rcr BIN GAN BEG GNT BB DN GO-
ESc EEr clc EEc EEr ESr NNt E@ON GAN EGc Acc NN GEN NNG ONc SO @Sc @@T
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1,299 1,302 1,305 1308 1,311 1314 1317 1,320 1,323 1326 1,329 1,332 1335 1,338 1,341 1,344 1,347 1,350
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ATA TEA CAA GGA AAA CAA ATC AAT TAC AAA ATT AAG GAT GAT ATE TAT TAT ATC
ATT CEc CAGC GGEGT AAA] CAG ATA AAC TAT AAA ATT AAG GAC GAC ATE TAC [AC ATA

1,353 1,356 1359 1,362 1,365 1,368 1,371 1374 1377 1380 1,383 1,386 1,389 1,392 1,395 1,398 1,401 1,404
T T I T T I T T T T O T I T T O N O T S T T T T T T S T T AT I T IS T S T T I T IS T |

CTT AAA AAT GCA TAT GCG AAA TAT TTT AAA ATT GAT GTA TAT AAA AAA GGA AAA
CTC AAA AAC GCT TAC GCC AAA TAC TTC AAA ATT GAC GTA TAC AAA AAA GGT AAA

1,407 1,410 1,413 1416 1,419 1,422 1,425 1,428 1,431 1,434 1,437 1,440 1,443 1,446 1,449 1,452 1,455 1,458
T AN T AN TN N Y N AT T T T S T T ST T T [T T S T T S T T [ T T A T T S T IS T T AN T T A T IS O T |

TEA TEA TAT CCA ACT TEA TAT TAT CAT AGA AAT GCA ETT ATA AAA TCT EITT GTA
CEG CEG TAC CEC€c ACT CEG TAC FTAC CAC C@ETrT AAC ECT ETC ATT AAA AGC ETC GTA

1,461 1,464 1,467 1470 1,473 1,476 1,479 1,482 1,485 1,488 1,491 1,494 1,497 1500 1,503 1,506 1,509 1,512
I T I T T I T T T T T I T T O O T T T T T I T T S T T I T T T T S T T T T IS T IS

GTC GAA TTT TTT AAT AAT AAT AAA GTA TET GAG AAT ACA AAG TET CCT CTT AAT
GTC GAA TTC TTC AAC AAC AAC AAA GTA TGC GAG AAC ACC AAG TGC cCA CTC AAC

1515 1518 1,521 1524 1527 1530 1,533 1,536 1,539 1542 1545 1,548 1551 1,554 1557 1560 1,563 1,566
T AN T AN TN N Y N AT T T T S T T ST T T [T T S T T S T T [ T T A T T S T IS T T AN T T A T IS O T |

TCC AAT TGET TAT GTT ATA GAT GAT GAA GAA ACC TET AGA EGT ETA CECT EGGA ETT
TCiG AAC TGC TAC GTT ATT GAC GAC GAA GAA ACG EEGC CET EGC EgTcC geA EGET [ETC

1569 1572 1575 1578 1,581 1584 1587 1,590 1,593 1596 1,599 1,602 1605 1,608 1611 1614 1,617 1,620
T AN T AN TN N Y N AT T T T S T T ST T T [T T S T T S T T [ T T A T T S T IS T T AN T T A T IS O T |

AAT AAT ATA AAA ATT GAT GAT GAA ATG AAT TET GTA AGG GAT GAT ACA TEA GAT
AAC AAC ATT AAA ATTH GAC GAC GAA ATG AAC TGEC GTA CGA GAC GAC ACC CEG EGAcC

1623 1626 1629 1632 1635 1,638 1641 1,644 1647 1650 1,653 1656 1659 1,662 1,665 1668 1,671 1,674
TN AN T Y T T Y Y AT T T T I T T ST T T I T T S T T ST T I T T A T I T I T T A T T S T A Y |

TGT TCT AGA AAT AAT GGA GGA ETGT EGAT ATA CAT GCT AAA TGT ECC EET ATA AAT
TGC AGC CGET AAC AAC GGT GEGT EGC GAC ATT CAC GCT AAA TGC TCG ETC ATT AA|C

1677 1680 1683 1686 1689 1692 1695 1,698 1,701 1,704 1,707 1,710 1,713 1,716 1,719 1,722 1,725 1,728
T AN T AN TN N Y N AT T T T S T T ST T T [T T S T T S T T [ T T A T T S T IS T T AN T T A T IS O T |

AAA CAA ATT GTG TGT GAA TGT AAG GAT AAA TTT GAA GGT GAT GGA ATA TAT [TGT
AAA CAG ATTET GTC EGC GAA TGC AAG GAC AAA TTC GAA GGC GAC GGT ATT EAC EGC

1,731 1,734 1,737 1,740 1,743 1,746 1,749 1,752 1,755 1758 1,761 1,764 1767 1,770 1,773 1,776 1,779 1,782
T AN T AN TN N Y N AT T T T S T T ST T T [T T S T T S T T [ T T A T T S T IS T T AN T T A T IS O T |

TCC TAT TCT ETT ETT AGT TCA ATA CAT AAT EFTT ATA ETC TTT TTT ATA TEIG EGT
TCcG TAC AGC ETC ETC AGC TCT ATT CAC AAC EFTC ATT ETT TTC TTC ATT CIC [EGC

1,785 1,788 1,791 1794 1,797 1,800 1803 1,806 1,809 1812 1815 1,818 1,821 1,824 1,827 1,830 1,833 1,836
TN AN T Y T T Y Y AT T T T I T T ST T T I T T S T T ST T I T T A T I T I T T A T T S T A Y |

CTA TTT ATT TTT ATT TIA
CTc TTC ATT TTIC ATT CTG

Supplemental Figure 1. Codon-harmonized PfMSP8 gene sequence. Shown are the coding sequences of the

native P. falciparum MSP8 (FVO) gene and the codon-harmonized synthetic gene used for the recombinant

expression of PAMSP8 in E. coli. ldentical bases are shaded in gray.
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Supplemental Table 1

18-mer overlapping peptides of PfMSP8

. ] Peptide Location in Full-
Peptide Number Peptide Sequence Length PAVISPS (FVO)
1 NGTTNIENNPGNNGNMGP 27-44
2 PGNNGNMGPSGPKDKDKN 36-53
3 SGPKDKDKN IEKDVNHNM 45-62
4 I EKDVNHNMSMNNNNNNN 54-71
5 SMNNNNNNNNNDNNNNIN 63-80
6 NNDNNNNINNNNNNN INN 72-89
7 NNNNNN INNNNNNNNNNG 81-98
8 NNNNNNNNGNGFSNFFNK 90-107
9 NGFSNFFNKLFGKKKDNK 99-116
10 LFGKKKDNKKEGEEKNEE 108-125
11 KEGEEKNEEDLNSNKNIE 117-134
12 DLNSNKNIESNKGSAVTS 126-143
13 SNKGSAVTSNVGDTNNDA 135-152
14 NVGDTNNDAKARDNNNND 144-161
15 KARDNNNNDDNDDNDEND 153-170
16 DNDDNDENDDNDDNDD ID 162-179
17 DNDDNDD I DE IDERDDND 171-188
18 EI1DERDDNDDNGDDNDDN 180-197
19 DNGDDNDDNGDDDDDNDD 189-206
20 GDDDDDNDDDDDNNDNNN 198-215
21 DDDNNDNNNKNNSNNLTD 207-224
22 KNNSNNLTDTKKEGEKID 216-233
23 TKKEGEK I1DLGVQNKKQN 225-242
24 LGVONKKQNIFSTNNKGL 234-251
25 IFSTNNKGLNKYNIDNEL 243-260
26 NKYNIDNELKEVDALLKN 252-269
27 KEVDALLKNDNY I LNKYH 261-278
28 DNY ILNKYHVSFFNNFEE 270-287
29 VSFFENNFEEDTYNKKKFI 279-296
30 DTYNKKKFIRPYDLSLLK 288-305
31 RPYDLSLLKSILIYRQRV 297-314
32 SILIYRQRVTRNCVNVFQ 306-323
33 TRNCVNVFQDLNAVFGKC 315-332
34 DLNAVFGKCYNKDDTKLS 324-341
35 YNKDDTKLS 1 TRDKVKKE 333-350
36 I TRDKVKKELSRKNRNFV 342-359
37 LSRKNRNFVEYLIEMLEN 351-368
38 EYLIEMLENTLNSMNDDF 360-377
39 TLNSMNDDF INKDNFDLN 369-386
40 INKDNFDLNNYVKEFEL I 378-395
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41 NYVKEFELINYLLIHEDS 378-404
42 NYLLIHEDSDIFLETYNL 396-413
43 DIFLETYNLISGLNSNIE 405-422
44 ISGLNSNIEETSIEKLKY 414-431
45 ETSIEKLKYAILQGKQIN 423-440
46 AITLQGKQINYKIKDDIYY 432-449
46 YKIKDDIYY ILKNAYAKY 441-458
48 ILKNAYAKYFKIDVYKKG 450-467
49 FKIDVYKKGKLLYPTLYY 459-476
50 KLLYPTLYYHRNAF IKSF 468-485
51 HRNAFIKSFVVEFFNNNK 477-494
52 VVEFFNNNKVCENTKCPL 486-503
53 VCENTKCPLNSNCYVIDD 495-512
54 NSNCYVIDDEETCRCLPG 504-521
55 EETCRCLPGFNNIKIDDE 513-530
56 FNNIKIDDEMNCVRDDTL 522-539
57 MNCVRDDTLDCSRNNGGC 531-548
58 DCSRNNGGCD IHAKCSF1 540-557
59 DIHAKCSFINKQIVCECK 549-566
60 QIVCECKDKFEGDGIYCS 560-577

Number, sequence and amino acid position of overlapping synthetic peptides of PfMSP8 (FVO) used to map T

cell epitopes recognized by mice immunized with rPfMSP8 or rPfMSP8 (AAsn/Asp).
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