A novel micronemal protein MP38 of P. vivax
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Ma priy MGKFSDLATFYFVFLLNFCLYKNGVOGYGVANEATPSFRSGASNNDHSEQRTKTLNRRNGTHONVRTLARHYHGAVLGST

T T T T T T T T

10 20 30 40 50 60 ny 80
P, vivax Salpm MGKF3GTLSTFYFVFLLNFCLYKNGVOGDDMANE TN PRVRSGPSNNDHSEQMTRETL NRRNGTHONVR TNARHYHGAVAGST 80
P. vivax F01 po MGKFSGLSIFYFVFLLNFCLYKNGVQGDDMANETN PRVRSGPSNNDHSEQMTKELNRRNGTHONVRTNARHYHGAVAGST 80
P. gnan obi stmi B pro MGKFSDLATFYLVE LLNFCLYKKGVOGYGVANGAT PNFRSGASNNDHGEQRTKTLNRSNGTHANVGTLARRYHGAVLGST 80
P. qgnem oyl sah M pn MGKFSOLATFYLVFLLNFCLYKKGVQGYGVANGAT PNFRSGASNNDHGEQRTKTLNRSNGTHANVGTLARRYHGAVLGST 60
P. lnowksil pmo MCKESDFSIFYFVELLNFCLYKNGIQGY SVANEVKT SFRNGTSNNDHNEQTKKALDCRNCTRONVRTHARHYHGAVVCSA 80
P. matneyi Hackeripro MGKFSDFATFYFVFLINFCLYKKGVPGYVVANAGK PSFRSGASNNDDSEQSOKTT, SGANGTHONVHTPPGHDGGAVLGST 80
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Ma priy GASNLGNSLIRGNAEGGS -T--G-TNSTS5DSAAASSGSSGSLGCTLARTFLNALVE PAVN LVVGGEDPVEPPPSANTA
T T T T T T T T
g 100 110 120 130 140 150 160
f L L L L . L L
P. vivax Salpre GTRNT.GSKIVTGNEEVRG—~————~] NST3SDOSAAASSGSSNT TGEMIART FINATVKPAVNFVVGGKDPVFPT.PSENKA 153
P. wivax T01 pro GGPNLC TAGNAGGGG NETSSDGEAA SNTTIGCMLARTFLNALVKPAVNEVVCGRDEVEAT: NTA 153
P. gnan obisimi B pro GASNLGNSLIRGNADGGSGTT-GGTTTTSSDRSPTPS: SCSLTCTLARFFINATTKPTVNLVY-——————-—————-A 145
P. gnam olyi strah M po GASNT.GNST.TRGNADGGSGTT-GGTTTTS3NRSPTRESESSGEL TGTLARFF TNAT TKPTVNLVVGGNNFVFRFPPSARTA 159
P. nowksil po WVHNLRNSS LKGNALEL SEESPVEPPGTPRTA 113
P. walreyi Hackeripo GVPTT.GNSTL.TQGDTEEGSDTAEGDTNS TGDGTSDAASSDSARPFSVTTARLFINTVVEPATNTVT GGEXPL.FPPGPANTA 160
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Ma priy TE QP-O QEEAQEQVITP--QSPRVIPPREEESNTLIDNKXLKLERDQEAQTSVNIVE
17 180 190 200 210 220 230 240
s L L s L . L L
P. vivax Salpro GORDAQPGOROFQCC000000T.ERS POR LRREFQQQVT TP-~QPSRVTPPQQFEKPVTT.T DNEMFKTERDOOAHTSMNDTR 231
P. vivax TO1 pro GO-——QPGLOOPOOLEQQOEQOOEQQOEOPOETOEQAAP - ~QTPRE S PPROEESVT LT DNKMLKLERDOOAQTSMNDLE 228
P. gnan oli strah B pro TE P Q-=-AQEPVPTP--Q3PSVTPPREAESNTLIDNKKLKLERDOEAQKSVNDVO 1%
P. gnamobi strah M po TE: P Q——-AQEPVPTP--QSPSVTPPREARSNTLTDNKXT.KTL.ERDOEAQKSVNDVQ 210
F. knowksiH po TE: QPGO-G: JE ETNVQNPRYNNPCEKELNLPMNNEXVKIELEEHAETSMNDLE 171
P. matneyi Hackeripro TP- QRQQORQVTDS—-QNPAENPPTEEVPSPPTNNGKT.TTETL.DKEAETSVNDVE 212
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Ma friy EEVQDEVYDDGDDNHVDEDTDEGTGEGIND-~-NTDEDEDEE IVYRYDSDEEAKE T GEEQGFNS LLNDET THMIHLOEYT
T T T T T T T T
250 2680 270 280 29 300 310 320
P. vivax SalTpro EEVQEEVYDDGDDDHVDEDT--— ==NN---NTEF ERTVYRYGSDERARRTGREQGFSSTINDETTHMTHTKEHT 300
P. wiEx H01 po EEVQDEVEDDGEDNHVAEDTDEGP-——-NN-——NTEEDEDEEIVYRYGSDEEAKEIGEEQGFSSLLNDETTHMTHIKEHT 301
P. gmam oli stmah B pro EEVQDENYDDGDDNREVDEDTDEGTGEGT DD-~-NTDEDADEE TVYRYD: 203
P. gnamobi stah M oo EEVQDENYDDGDONRVDEDTDEGTGEGT DD-——-NTDEDADEEIVYRYD: 287
P. knowksil pm LEVLEELYEBESDDNEVELKS DEDTQDDNNDDVDNNDDBEDVEVVERY DN 0 ' 251
P. watneyi Hackeripro EEVLDETYDDGDDNNVDEENDEGTONDPNDGVDNNDDDEDEE IVYRYDNDGEADE T TEEQGLNSTLINDETTHMTHLOEYT 2%
Ma priy DVDEEREKVEELVQYMTNSLOENEQLVDTLNGFSDDT TMYLOK
T T T T
330 340 350 360
P. vivax Salpro DVDEEKEXKVEDLVKYMTNST.QENDQT VNTT.S DDTTMFT.RE 343
P. vivax FO1 pro DVDEEKEKVEDLVEKYMTNSLOENDQLVNTLSGLSDDITMELRK 344
P. gnam obi stmi B pro DVEECKEKVEELVQYMTNSFKENEQLVDTLNDESDDITMYLOK 316
P. gynam ol strah M pmo DVEEGKEKVERLVQYMTNSFKENEQLVDTTLNDFSDDTTMYT.QR 330
P. knowksiH po DIDEEKEKVEELLQYMINS LEENEEFVDTLNGESSDMTMY LON 291
P. walneyi Hackeripro DIDERKKEKVERTLVQYMTNST.OENERETLADTT.NGFSSOMTRYT.OM 33

Percent Identity
1 2 3 4 5 6
639 | 636 | 541 56.8
65.4 65.0 53.7 570
100.0

F. vivax Sall
P. vivax P01
48.9 P. cynomolgi strain B
49.5 469
69.6 705
634 629

1 2 3 4 5 6

Divergence

P. cynomolgi strain M

P. knowlesi H

@ O s W N =

F coatneyi Hackeri

FIG S1. (A) Amino acid sequence alignment of PVX 110945 (PvMP38) in P. vivax Sall with
orthologues in P. vivax P01, P. cynomolgi strain B and M, P. knowlesi strain H and P. coatneyi
Hackeri, the similarity is highlighted in red. (B) The percent identity and divergence were analyzed

using Clustal-W.
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FIG S2. Pv12 and Pv41 exist as homodimers or oligomers. Recombinant His-tagged Pv12 and
Pv41 (lanes 1 and 2) were run with BN-PAGE. The monomers of Pv12 and Pv41 His-tagged

protein in denature condition are shown in Fig 1, support the presence of homodimers.
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FIG S3. Interspecies binding compatibility between P. knowlesi P12 and PvMP38 or Pv41 was
demonstrated by recapitulating the same interactions using recombinant Pk12. (A) Pkl2
recombinant protein expression under His-tag (reducing and native (N) condition) and Fc-tag. The
protein-protein interaction using ELISA (B) and BLI (C). (D) The specificity of the protein-protein
interaction assay was measured by showing the binding with negative control, which are GST-Fc
and PvMP38-His or between Fc protein and GST-His tagged. The same concentrations were used
to check the self-interaction of Fc- and His-tagged forms itself. Although the native form of
proteins has greater masses of the expected sizes, no self-binding or nonspecific interactions with

GST protein are observed, proving that those proteins cannot self-form into the higher-order

structure.
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FIG S4. PvMP38 co-localizes with P. vivax and wild-type P. knowlesi DBP polyclonal antibodies.
Mouse anti-PvMP38 (red) was dual labeled with rabbit immune sera against DBP (green), a
localization marker. The correlations between green and red blot from the IFA image were

calculated using Spearman’s correlation test, and the R’ value represented the overlapped strength.
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FIG S5. The Pkmp38 parasite could compensate for the deleted gene. (A) Locus sequencing of
wild-type and mutant Pkmp38 strains aligned to the P. knowlesi reference genome. The gap
represented the abridged pkmp38 sequence. Replacement of the pkmp38 to the spacer sequence
confirms deletion of this from the P. knowlesi genome. The co-localization of wild-type Pk Al-
H.1 (B), and Pkmp38 parasite (C) using the PvMP38 polyclonal antibody in an enlarged capture
area. (D) After limiting dilution, the Pkmp38 strain parasitemia was followed until the parasite
recovered in four different clones of Fig 4E experiment. (E) The wild type and mutant parasites
were continued to culture and supplied new blood after measuring 10 cycles in Fig 4E. The dashed

lines show the subculture whenever the parasitemia is more than 10%.



