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Materials and methods for supplementary information

Synthesis of recombinant LSA3-N protein and production of rabbit antiserum

As previously described ', we generated rabbit polyclonal antiserum against LSA3-N
(Ngsto T, of the 3D7 sequence; PF3D7_0220000). The antigen was synthesized by
WGCEFS and purified by GST tag fused with the N-terminus of the recombinant protein.
For control of western blotting, GST-tag was removed with TEV-protease digestion at

TEV protease site located between GST-tag and LSA3-N.

MS analysis

Immunoprecipitation was carried out as previously described >. Briefly, proteins were
extracted from late schizont parasite pellets in TNE buffer (50 mM Tris-HCI, 0.2 M
NaCl, 5 mM EDTA) with 0.5 % Nonidet P-40 containing cOmplete™ protease inhibitor
(Roche). Seventy five microliter samples of supernatants were pre-incubated at 4°C for
1 h with 36 pl of 50% protein G-conjugated beads (protein G-Sepharose 4 Fast Flow;
GE Healthcare) in TNE buffer. Aliquots of recovered supernatants were incubated with
3 wl of rabbit anti-LSA3-C serum or rabbit anti-GST serum at 4°C for 2 h, and then 18
ul of a 50% protein G-conjugated bead suspension was added. After incubation for 2 h
at 4°C, the beads were washed three times with TNE buffer. Finally, proteins were
extracted from the protein G-conjugated beads by incubation with 1x SDS-PAGE
reducing loading buffer at 95°C for 5 min, and subjected to SDS-PAGE. Protein bands
were excised from gels and subjected to in-gel digestion with sequence-grade modified
trypsin (Promega), as previously described °. Tryptic digests were reconstituted with
0.2 % (v/v) trifluoroacetic acid for mass spectrometric analysis. Peptide mass
fingerprint (PMF) analysis was performed using a MALDI-TOF/TOF mass
spectrometer (Shimadzu AXIMA-TOF2). MS spectrum data were submitted to the
MS-Fit (http://prospector.ucsf.edu) in order to identify peptides derived from LSA3.

The conditions of the search were as follows; Database searched, amino-acid sequence
of LSA3 (PF3D7_0220000); Max number of missed cleavages, 1; Constant



modification, Propionamide (C); Considered mofidications, Peptide N-terminal GIn to

pyroGlu, Oxidation of Met, and Protein N-terminus acetylated; MOWSE P factor, 0.4.

Table S1 (Supplementary dataset file)

Information on 1,827 proteins in the library expressed by WGCFS. Cloning
method: PCR indicates that the PCR product was cloned into the TA-cloning vector.
cDNA designates a clone from a full-length ¢cDNA library. Restriction enzyme

represents targets insert cloned into the expression vector for WGCEFES.

Table S2 (Supplementary dataset file)

Result of the statistical analysis of the immunoreactive 325 proteins with TM
and/or SP. Cloning method: PCR indicates the PCR product was cloned into
TA-cloning vector. cDNA designates a clone from full-length cDNA library. Restriction
enzyme represents target insert cloned into the expression vector for WGCFS. r
represents the Pearson correlation coefficient. CI lower and CI upper show lower and
upper boundaries of confidence intervals, respectively. Adjusted P-value was calculated

by Benjamini-Hochberg’s correction for 325 multiple comparisons.

Figure legends

Figure S1

Schematic presentation of AlphaScreen-based measurement of antigen-antibody
response. Human IgG is incubated with mono-biotinylated recombinant plasmodial
protein. Following the incubation, the streptavidin conjugated donor beads and protein
G conjugated acceptor beads are added to the mixture. When the immune-complex is
formed, the excitation of the donor beads causes the release of singlet oxygen molecules

that trigger the light emission at 520-620 nm from the acceptor beads.

Figure S2
Distribution of GIA activity of the Malian adult IgG against 3D7 strain.
GIA activities against P. falciparum 3D7 strain parasites were measured as described in

Materials and Methods using Malian adult IgGs (n=51).



Figure S3
Purified C-terminal His-tagged recombinant LSA3-C protein visualized by
Coomassie brilliant blue staining following SDS-PAGE.

Figure S4

Western blot analysis with anti-LSA3-N and C antibodies. Western blot was
performed with (a) rabbit anti-LSA3-N serum (1:1000) and (b) rabbit LSA3-C rabbit
IgG (0.43 ug/ml). Parasite lysate was obtained from P. falciparum infected red cells at
mixed developmental stages. LSA3-N (0.25 ng) at the lane 1, LSA3-C (0.25 ng) at the
lane 2, and blood-stage parasite lysate derived from 2 x 10’ cells at the lane 3 were

separated by SDS-PAGE under reducing conditions.

Figure S5

MS analysis of the protein band immunoprecipitated with anti-LSA3-C antibody.
a) Molecular weight marker (Lane 1), immunoprecipitated sample using rabbit anti
His-GST serum (Lane 2, negative control), and rabbit anti LSA3-C serum (Lane 3)
were separated by SDS-PAGE under reducing conditions. The gel was stained by CBB.
Protein bands indicated by arrow heads were excised for MS analysis. PMFs derived
from the 2 samples were compared, then peptides specifically detected from the lane 3
were subjected to database search (jPOSTrepo ID # JPST000238). b) Amino acid
sequence of LSA3. Out of 7 peptides specifically detected at the sample from the lane 3,
6 peptides were matched with LSA3 sequence. PMF matched peptides were indicated in

red font.

Figure S6

Immunofluorescence analysis of schizont parasites using rabbit anti-LSA3-C
antibody. Rabbit anti-LSA3-C antibody was utilized for the IFA. Mouse anti-AMAI1,
-RAP1, -RON2, or -RESA antibodies were used for counter-staining to determine
subcellular localization of microneme, rhoptry body, rhoptry neck or dense granules,

respectively. Parasite nuclei were stained by DAPI. Scale bars indicate 5 ym.

Figure S7



Immunofluorescence analysis of ring stage parasites using rabbit anti-LSA3-C
antibody. Rabbit anti-LSA3-C antibody was used for the IFA. Mouse anti-RAP1
antibody was used for counter-staining to determine subcellular localization of the
parasitophorous vacuole (PV). Parasite nuclei were stained by DAPI. Scale bar indicates

S um.
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Fig.S5b
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Figure S7

DAPI LSA3 RAP1 Merge
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