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FIG. 2A
P. falciparum 3D7 CS protein Genbank entry CAB38998 (SEQ ID NO: 1)

predicted signal peptide
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B. Cytoplasmic CSP (SEQ ID NO: 2):

51
101
151
201
251

301

351

RSLGENDDGN
PNANPNVDPN
ANPNANPNAN
PNANPNANPN
ANPNKNNQGN

Thrombospondin type 1 domain

~ o~~~

LNKIQNSLST

~ o~~~

SNTRVLNELN
NEDNEKLRKP
ANPNANPNAN

FIG. 2B

YDNAGTNLYN
KHKKLKQPAD
PNANPNANPN

PNANPNANPN ANPNANPNVD

ANPNANPNAN
GQGHNMPNDP

EWS

PNANPNANPN
NRNVDENANA

NGIQVRIKPG

Thrombospondin ype 1 domain

~ o~~~

KMEKL SSVFN

C. Periplasmic CSP (SEQ ID NO: 3):
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A.

1141 atgatgagaa aattagctat tttatctgtt tcttcectttt tatttgttga ggccttattc

61
121
181
241
301
361
421
481
541
601
661
721
781
841
901
961
1021
1081
1141

B.
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caggaatacc
gataatgcag
aattggtata
gaagacaacg
aatcctgatc
aatgcaaacc
aatgcaaacc
aatgcaaacc
aatgcaaacc
aatgcaaatc
aatgcaaatc
aacgcaaacc
aatgcaaacc
caaggtcaca
agtgctgtaa
aacaaaatac
ggtattcaag
gcaaatgata
gtaaatagtt

(SEQ ID NO: 5) Optimized CSP Nucleic Acid Sequence 1 Encoding Amino Acid Sequence

agtgctatgg
gcactaattt
gtcttaaaaa
agaaattaag
caaatgcaaa
caaatgtaga
caaatgcaaa
caaatgcaaa
ccaatgcaaa
caaatgcaaa
ctaatgcaaa
ccaatgcaaa
caaatgcaaa
atatgccaaa
aaaataataa
aaaattctct
ttagaataaa
ttgaaaaaaa
caataggatt

of Fig. 2C (SEQ ID NO: 3)

1
61
121
181
241
301
361
421
481
541
601
661
721
781
841
901
961
1021
1081

caggagtatc
gacaacgcceyg
aactggtact
gaggacaacyg
aacccggace
aatgcaaacc
aacgccaacc
aatgctaacc
aacgcgaacc
aacgcgaacc
aacgeccaatc
aacgccaatc
aacgccaate
cagggccaca
tcegeegtga
aacaagatcc
ggtattcagg
gcgaacgaca
gtcaac

aatgctatgg
ggacgaacct
cgcttaagaa
aaaaactgcg
cgaacgcaaa
cgaatgttga
ccaacgccaa
ccaacgctaa
ctaacgccaa
cgaacgcecaa
cgaatgcgaa
ccaatgcgaa
cgaacgccaa
acatgccgaa
agaataacaa
aaaacagtcet
tgcgcatcaa
tcgaaaagaa
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FIG. 3A
P. Falciparum 3D7 CS nucleotide Genbank entry XM_001351086.1 (SEQ ID NO: 4)

aagttcgtca
atataatgaa
aaatagtaga
gaaaccaaaa
cccaaatgta
tccaaatgca
cccaaatgca
cccaaatgceca
tcctaatgca
cccaaacgca
tcctaatgece
tcctaatgece
ccccaatgca
tgacccaaac
taacgaagaa
ttcaactgaa
gcectggetcet
aatttgtaaa
aataatggta

aacacaaggg
ttagaaatga
tcacttggag
cataaaaaat
gatcccaatg
aacccaaatg
aacccaaatg
aacccaaatg
aacccaaatg
aaccccaatg
aatccaaatg
aatccaaatg
aatcctaata
cgaaatgtag
ccaagtgata
tggtccccat
gctaataaac
atggaaaaat
ttatccttcet

FIG. 3B

tagctcaagc
gtacaacgag
gaacagccgg
caagccgaaa
cccgaacgtg
cccecaacgct
tccaaacgec
ccctaacgece
cccgaacgcec
ccctaacgcg
tccaaacgcec
ccctaacgec
tcegaacgeyg
cgacccaaac
taacgaagaa
ctcgaccgaa
gccecggecage
gatctgtaag

aacacccgcyg
ttggagatga
agtctecggtyg
cataagaaac
gacccgaatyg
aacccgaacyg
aatcctaacyg
aatccgaacyg
aaccctaacg
aaccccaacg
aacccaaacg
aatccaaatg
aaccccaata
cgtaacgteg
cccagcgaca
tggtcgecect
gccaacaagce
atggagaagt
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ttctaaatga
attattatgg
aaaatgatga
taaagcaacc
ccaacccaaa
caaacccaaa
caaacccaaa
caaacccaaa
caaacccaaa
caaatcctaa
caaatccaaa
caaatccaaa
agaacaatca
atgaaaatgc
agcacataaa
gtagtgtaac
ctaaagacga
gttccagtgt
tgttccttaa

tccectgaatga
actactacgg
aaaacgacga
tgaaacagcc
caaacccgaa
cgaatccgaa
caaacccgaa
cgaacccgaa
ctaatcctaa
cgaacccgaa
caaacccgaa
caaatccgaa
agaacaacca
atgaaaacgc
aacacatcaa
gctecgtgac
cgaaggatga
gecteccagegt

attaaattat
gaaacaggaa
tggaaataac
agcggatggt
tgtagatcca
tgcaaaccca
tgcaaaccca
tgcaaaccca
cgtagatcct
tgcaaacccc
tgcaaaccca
tgcaaaccca
aggtaatgga
taatgccaac
agaatattta
ttgtggaaat
attagattat
gtttaatgtc
ttag

gctgaactat
caaacaggag
tggaaacaac
ggctgacgge
tgtggatccc
tgccaacccg
cgcgaatcce
cgctaacccea
tgtagacccc
cgcgaatccg
cgegaatecece
cgcegaacccc
aggcaacggce
taatgccaac
agagtacctg
ctgegggaac
attggattac
gttcaacgtce
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(SEQ ID NO: 6) Optimized CSP Nucleic Acid Sequence 2 Encoding Amino Acid Sequence

of Fig. 2C (SEQ ID NO: 3)
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caagaatacc
gacaacgcag
aactggtaca
gaggataacg
aaccecggacce
aacgccaacc
aatgccaatc
aacgcaaacc
aacgcaaacce
aatgcgaacc
aatgcgaacc
aacgcgaacc
aacgcgaatc
caaggacaca
teggeegtta
aacaaaatcc
ggcattcagg
gccaacgata
gtcaac

agtgttatgg
gcaccaactt
gtctgaaaaa
aaaagttgcg
caaatgccaa
ccaacgtgga
ccaacgcgaa
cgaacgcgaa
caaatgccaa
cgaatgcgaa
ctaacgcaaa
cgaacgccaa
cgaacgcgaa
acatgccgaa
agaacaacaa
agaattcegtt
tcegeatcaa
tcgagaagaa
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FI1G. 3C

cagctccagt
gtataacgaa
gaactcccgt
caagccgaag
tccgaacgtyg
ccccaacgcet
cceecaacget
cccgaacgcet
tcetaacgee
ccegaatgcece
cecgaatgeyg
ccctaacget
ccectaacgece
cgacccgaac
caatgaagaa
gagcaccgag
gcecgggcetcec
gatctgcaag

aacactcgceg
ctggagatga
tcactcggceyg
cataagaaac
gaccccaacg
aaccccaatg
aacccgaatg
aacccgaatg
aacccgaacg
aacccgaacyg
aacccaaacg
aacccaaacqg
aacccgaaca
cggaacgteg
cccagegata
tggtcegectt
gccaataagce
atggaaaagt
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tgctcaatga
attactacgyg
aaaatgatga
tgaaacagcc
cgaatccaaa
ctaatcccaa
ccaaccccaa
ccaacccgaa
cgaatcctaa
ccaacccgaa
cgaaccccaa
ccaacccgaa
agaataacca
atgagaacgc
aacacatcaa
gcagegttac
ccaaggatga
gcagctceggt

gcttaactat
taaacaggag
cggcaataac
agccgacggce
cgtggaccce
tgccaatccec
cgecaacccyg
cgccaaccca
tgtggaccct
cgcaaacccy
cgcaaacccy
cgccaaccee
aggtaacggg
caatgcgaac
agaatacctg
ctgcgggaac
gctggactac
attcaacgtg
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FIG. 4A
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FIG. 5A
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FIG. 6A
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FIG. 9A
H TSK-GEL G3000SWXL
P monomer 7.8 mm x 300 mm, 5 pm
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FIG. 10A
NG I S e e
dimer :
g
’ AMW aggregate A monomer
s g
°] N LT

d{/ CSP monomer
i
} ) e e e S

FI1G. 10B
oane . B atis, 16 Nuprone, 7 Nﬂ“é!-.!) -
Sample 533-128
| \4/ HMW aggregate
”’ :

T
°

T . :
: * = T




WO 2013/165732

Streptavidin
Sensor

12/36

FIG. 11A

Biotinylated
Heparin
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FIG. 11C
Comparison of CSP binding rates
Binding
batch pg/mL (nm/sec) StDev
533-036 5 3.70E-04 : 1.41E-05
10  7.00E-04 10 mg batch
20 | 141E-03 1.13E-04 [lowlevel of aggregation]
32 1.74E-03 | 1.41E-05
533-191 5 1.00E-04 ' 2.83E-05 30 mg batch
20 2.20E-04 = 5.66E-05
32 3.85E-04 | 6.36E-05
533-128 8 3.39E-03  1.84E-04 3 g batch
16 9.386-03 | 2.12E-04 [very high aggregation]
32 2.27E-02 ' 6.36E-05
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FIG. 13A
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FIG. 14A
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FI1G. 14D
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FIG. 15A
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FIG. 16A
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FIG. 18A
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FIG. 19A
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Elution w-t\ resin: TMAE HiCap (Fractogel)
cofumn: 151 mL (3.2cm x 18.8¢cm)
flow: 150 cm/h

150 sample: 533-387 thawed lysate
EQ buffer: 20mM Tris + 2M Urea, pH 8.2
WASH buffer: 20mM Tris + 2M Urea, pH 8.2
ELUT buffer: EQ Buffer + 75mM NaCl, pH 8.2
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FIG. 20A

Lo Experiment: EP 533-404
Elution resin: TMAE HiCap (Fractogel)
a0 column: 151 mL (3.2cm x 18.8cm)
flow: 150 cm/h
s Sample: 533-387 thawed lysate
EQ buffer: 20mM Tris + 2M Urea, pH 8.2

0 WASH buffer: 20mM Tris + 2M Urea, pH 8.2
ELUT buffer: EQ Buffer + 75mM NaCl, pH 8.2
chromatography:

(A) Load 700 mL sample to column (~4.5CV);

(B) Wash for 5 CV;

(C) Step Elution for 3 CV;

(D) Strip for 3 CVwith 50 mM Tris, 3M NaCl, pH 8
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experiment: EP 533-403
| resin: Ceramic Hydroxyapetite Type | 40um (BioRad)
column: 85 mL (2.6cm x 16 cm)
flow: 150 cm/h
1o sample; 533-402 TMAE Eluate (unadjusted)
EQ buffer: 20mM Tris + 2M Urea, pH 8.2
» WASH buffer EQ Buffer + 75mM NaCl, pH 8.2
ELUT buffer: (A) EQ Buffer + 75mM NaCl, pH 8.2
(B) 200mM NaPO4 + 2M Urea, pH 8.2
w Chromatography:
(A) Load 340 mL sample to column (~4CV),
(B) Wash for5 CV,
“ (C) Linear Gradient 10 CV; 1CV 100% B-Side
(D) Strip for 3 CV with 400mM NaPO4, pH 8.0
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FIG. 22A

533 405 Cerantic HA PRT 19 _Qctil Cond
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experiment: EP 533-405
resin: Ceramic Hydroxyapetite Type | 40um (BioRad)
column: 85 mL (2.6cm x 16 cm)
Elution fiow: 150 cm/h
sample: 533-402 TMAE Eluate (unadjusted)
EQ buffer; 20mM Tris + 2M Urea, pH 8.2
WASH buffer: EQ Buffer + 75mM NaCi, pH 8.2
® ELUT buffer: (A) EQ Buffer + 75mM NaCl, pH 8.2
(B) 200mM NaPO4 + 2M Urea, pH 8.2
chromatography:
(A) Load 340 mL sample to column (~4CV),
(B) Wash for5 CV,
« (C)Linear Gradient 10 CV; 1CV 100% B-Side
(D) Strip for 3 CV with 400mM NaPO4, pH 8.0
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FIG. 23
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FIG. 27A
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FIG. 29A
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FIG. 30A

Green Spectrum: 533-191
Blue Spectrum: 533-406
\ Red Spectrum: 533-407
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FIG. 31
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