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ATGGAATTTTACAAAAACTTCTTCTCGCACTTTACGAATACGTTTAACTCGGAATACATC
ATGGAATTTTATAAGAACTTTTTTTCACATTTTACAAACACCTTTAATAGTGAATATATT

TTTGACCTGAAAGGTAGCACGAAAATCGATGACAACGAAATCGCATCATTTATCAAATCG
TTTGACTTAAAGGGTAGTACAAAAATTGATGATAATGAAATTGCGAGTTTTATTAAGTCT

AACGATCTGTGCGAAAACGACAAGAAAATTGTCGAACTGTACATCGAAAAGAAAATTAAC
AATGATTTGTGTGAAAATGATAAGAAGATAGTAGAATTATATATTGAGAAGAAAATAAAT

AAAATCATGCTGATCAAATACATGGAACGTAAAAACAAAACCCTGTTTCGCGGCAAAATT
AAGATTATGTTAATAAAATATATGGAAAGAAAAAACAAAACATTATTTAGAGGAAAGATA

CATCTGATGCTGGTTTTTATCAGCCCGCTGTGGATTTTCTATATGCTGTACCTGAGCAAA
CATTTAATGTTAGTATTTATATCACCATTATGGATTTTTTATATGTTATATTTATCAAAA

ACCCTGACGGCGCGTATCTTTACGTCTATTGCCGTCCTGTGTATTTTCTTTAACTTTTTC
ACATTAACAGCAAGAATATTTACCTCTATAGCTGTACTATGTATTTTCTTTAATTTCTTT

GCCTCTTTCCTGCTGCATAACTTCGAATGGAAACCGAAATTCTTTTTCATCATCGAAAAA
GCCTCCTTTTTACTTCACAATTTTGAATGGAAACCCAAATTTTTTTTTATAATTGAAAAG

ATGGATCACTTCGGCATCTTTCTGATGATTAGTGGTTCCCTGCTGCCGGTGCAGGCACTG
ATGGATCATTTCGGAATTTTTCTAATGATTAGTGGATCCTTGTTACCAGTTCAAGCTTTA

CTGTTCAACAAAATCAAACTGCTGTTCTTTATTTCACTGCAATTCTTTGCTATCCTGTTC
TTGTTTAATAAAATTAAGTTATTATTTTTTATTTCTCTTCAGTTTTTTGCAATATTATTT

GGCTGCCTGATTGTTTTCTTTAGTTGTTTCAGCTCTGGTAATCGTTTTATCCGCTCCATG
GGATGCCTTATCGTTTTCTTTAGTTGTTTTTCATCGGGAAATAGATTTATAAGGTCCATG

ATCTTCACCATTGCGGGCCTGCTGCACATTATCTTTATTCGCGACTATGTCTCACTGCTG
ATTTTTACTATTGCTGGATTACTACATATTATTTTTATTAGAGATTATGTATCATTATTA

TACGGCAAAGAATTTATCCTGCTGATTCTGCTGGGCGTGCTGTATATTATCGGTGCCGTG
TATGGAAAGGAATTTATTCTTTTAATACTTCTGGGTGTTTTATATATTATAGGAGCAGTT

ATCTACTCGGTTAAAAAACCGAACATTTTTCCGGGCATTCTGGAATTTCATGAAGTGTTC
ATATATTCTGTGAAAAAGCCAAATATTTTTCCAGGTATTTTGGAATTTCATGAAGTTTTC

CATATTTGCTGTCTGGGTTCTGCTGTCTGCACCTTCGTTCTGAATTGTAGCGTGATTAAA
CATATTTGTTGTCTAGGAAGTGCTGTATGCACATTTGTCCTAAATTGTAGTGTTATTAAA
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1 Nucleotide sequence of optimized versus native P. falciparum

hemolysin showing changes in red.



.tuberculosis..NP_215601.1
.avium..ZP_05215609.1
.histolytica..XP 654314.2
.dispar..XP 001735342.1
.aureus..NP 372694.1
.lugdunensis. .ADC86995.1
.pneumoniae..ZP 01825080.1
.agalactiae..zP 08650398.1
.meningitidis..EGC63223.1
.gonorrhoeae..ZP 06153818.1
.faecalis..NP 815393.1
.faecium..ZP 05678486.1
.cereus..P54176.1
.anthracis..YP 028350.1
.cholerae..ZP 01974604.1
.vulnificus..AAP50516.2
.parahaemolyticus..NP 799427.1
.pestis..ZP 06204569.1
.enterocolitica..YP 001007557.1
.c0110104:H4..EGR73138.1
.c0110157:H7..EFX34143.1
.dysenteriae..EDX36078.1
.cloacae..YP 003614707.1
.enterica..EGA37169.1
.bovis..XP 001609898.1
.gondii..EEE24257.1
.berghei..XP 678678.1
.knowlesi..XP 002260320.1
.vivax..XP 001615833.1
.falciparum..XP 001348702.2
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TTLAYTAATITMFTVSATYH----RVNW-KSATARNWMKRADHSMIFVFIAGSYTPFALL
STLIYAAATVALFAVSATYH----RVKW-KTEAARTRMKRLDHSMIFVFIAGSYTPFARL
AILCFCLASFTLYFNSTTYHLLNILLPN--SICLRYFFQRLDHITIYIMISGCYLCFIFT
AILCFCLASFTLYFNSTTYHLLNILLPN--SICLRYFFQRLDHITIYIMISGCYLCFIFT
SMSIYVISIFMMFISSTIYH----SMON--ETPHKYILRIIDHSMIYVAISGTYTPILLT
SVSIFVISIFLMFISSTIYH----TMKN--NSIHKYVLRIIDHSMIYVAISGTYTPVLLH
GVSIFVISLFLMFLSSTIYH----SMAY--GSTHKYVLRIIDHSMIYVAIAGSYTPVVLT
GTSIFVTSLFLMFLSSSIYH----SMTY--NSLQKYVLRMIDHSMIYIATIAGSYTPVALS
SVSVYGISLLLLYLSSSLYH----GIAA---GKLKSILKKTDHCMIYVLIAGSYTPFALV
SVSVYGISLLLLYLSSSLYH----GIAA---GKLKSILKKTDHCMIYVLIAGSYTPFALV
SYAIYGSMLILLFLSSTLFH----SLIF---TRAKKVFQVFDHSSIFLLIAGSYTPFCLI
SYAIYGSMMILLFLTSTLFH----SLIF---TKAKKVFQVFDHSSIFLLIAGSYTPFCLL
AFTVYGVSMFLLYLFSTLLH----SIHH---PKVEKLFTILDHSAIYLLIAGTYTPFLLI
AFTVYGVSMFLLYLFSTLLH----SIHH---PKVEKLFTILDHSAIYLLIAGTYTPFLLI
SMSIYGGSMIALFLASTLYH----AIPY---QRAKRWLKTFDHCAIYLLIAGSYTPFLLV
SMAIYGSSIIVLFLASTLYH----AIPH---PKAKRWLKTFDHSAIYLLIAGSYTPFLLV
SMAIYGSSIIVLFLASTLYH----AIPH---PKAKRWLKTFDHCAIYLLIAGSYTPFLLV
SYSLYGSSIILLFLASTLYH----AIPH---RRAKLWLQKFDHCAIYILIAGTYTPFLLV
SYSLYGGSIILLFLASTLYH----AIPH---RKAKLWLQKFDHCAIYILIAGTYTPFLLV
SYSLYGGSMILLFLASTLYH----AIPH---QRAKMWLKKFDHCAIYLLIAGTYTPFLLV
SYSLYGGSMILLFLASTLYH----AIPH---QRAKMWLKKFDHCAIYLLIAGTYTPFLLV
SYSLYGGSMILLFLASTLYH----AIPH---QRAKMWLKKFDHCAIYLLIAGTYTPFLLV
SYSLYGGSMILLFLASTLYH----AIPH---QRAKIWLKKFDHCAIYLLIAGTYTPFLLV
SYSLYGGSMILLFLASTLYH----AIPH---QRAKIWLKKFDHCAIYLLIAGTYTPFLLV
EYIVAFVCCILNFAASATLH----YSRW--NLNSLDLCLKADYAFIFLMIGGSATPATIA
AAATSCFTFVWNFMASALLH----CFEWTHRPGIYQLLHKLDHAGIFMVISGSTTPIPML
FTSVALMCIFFNSFASFLLH----NFEW--TPKYYFLIEKLDHIGIFLMISGSALPAAAL
FTSIAALCMFENFFASFLLH----NFEW--KPELYFLIEKIDHIGIFLMISGSCLPVPAL
FTSIAALCMFENFFASFLLH----NFEW--KPELFFLIEKIDHMGIFLMISGSCLPVPAL
FTSIAVLCIFFNFFASFLLH----NFEW--KPKFFFIIEKMDHFGIFLMISGSLLPVQAL

Tt
DI IG

Supplement Figure 2 alignment of conserved regions of hemolysin Il
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Supplementary Figure 3. Time course of hAQP1 and PfHIylll expressing oocytes rupturing in hypotonic buffer (water)
compared to water —injected controls.




