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Expression characteristics and evaluation of transmission blocking activity of candidate antigen Pbg63 in
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TR B Objective  Evaluation of the expression and localization of Pbg63 protein in various stages of Plasmodium
berghei and evaluation of its potential effect as a malaria transmission-blocking vaccine candidate antigen.  Methods
Homologous sequences of Pbg 63 in different Plasmodium species were obtained from NCBI BLAST database, the domain
was predicted using SMART online site, the protein antigenic determinants were predicted by Immunomedicine Group.
Double crossover homologous recombination was used to achieve the C terminal HA-tag of Pbg63, positive strains ob-
tained by drug screening with pyrimethamine. Characterization and localization of the protein expression in plasmodium
berghei stages by Western blot and indirect immunofluorescence assay. Subcutaneous immunization of mice with rPbg63
protein three times, serum specific antibody titers of Pbg63 were determined by Enzyme linked immunosorbent assay.
The effect of Pbg63 antiserum on the formation of exflagellation and ookinete was determined in vitro transmission bloc-
king assay,the serum dilution ratiois 1 ¢+ 5,1 ¢ 10. Results The alignment results showed that the Pbg63 sequence was
relatively conservative among different Plasmodium species. In this study,we successfully induced rPbg63 protein expres-
sion and the antibody titer of anti-rPbg63 sera was screened around 1 : 25 600, indicates that the protein has strong immu-
nogenicity. The results of pbg63 localization by Western blot indicate that Pbg63 was expressed in schizont, gametocyte
and ookinete stages. Further,the localization of Pbg63 was detected by IFA assay showed that Pbg63 was located on the
cytoplasm and membrane of gametocyte, while it was mainly expressed in the membrane in ookinete stage. Compare to
the control group,there was no significant effect on gametocyte exflagellation (z=0. 3508, P>>0.05) and ookinete forma-
tion (t=0. 3608, P>0.05) when the parasites cultured with Pbg63 antiserum. Conclusion Pbg63 is a relatively con-
served protein in Plasmodium and highly expressed in both asexual and sexual relatively conserved protein in Plasmodium
and highly expressed in both asexual and sexual stages,however the weak transmission blocking activity of anti-rPbg63 se-

ra can’'t support it as an antigen for malaria transmission blocking vaccine.
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A Schematic diagram of Pbg63 domain (The red is the signal pep-
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low complexity) B  Diagram ofPbg63 homologous sequence align-
ment (Pv:P. vivax; Pc:P. chadaudi; Pb:

C  Analysis of antigenic determinants of Pbg63

P. berghei; Py:P. yoelii)

Fig. 1 Bioinformatics analysis of Pbg63
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Fig.2 The recombinant Pbg63 protein was detected by Western blot
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Fig. 3 The titer of rPbg63 antiserum antibody was detected by ELISA
wt locus

construct

Recombined locus

P1+P2 P1+P3 P4+PS5
WT-P1+P2:1090bp
Pbg61-P1+P2:3966bp P1+P3:1092bp P4+P5:1905bp

P14P2 P1+P3 P4+P5
B

A Pbg63-HA BIFR% AR FUR A @B B Pbg63-HA B f5
bk PCR %5 M DNAfREY Z£E 1-3 WT B dibk (1. P1+
P2 44774 1090 bp;2:P1+P3;3:P4+P5) 47 1-3 Pbg63-HA %l
HBR(1:P1+P2 §" 8474 3966 bp;2:P1+P3 § 34 1092 bp; 3. P4
+P5 § 18724 1905 bp)

4 Pbg63-HA Bl itk PCR ¥ 7E

A Strategy of HA taggine of Pbg63 at C-terminal B Verifica-
tion of positive clone for Pbg63-HA by PCR M DNA Marker left
panel 1-3  WT parasite (1:P1+P2 1069bp;2:P1+P3;3:P4+P5)
right panel (1-3) Pbg63-HA transgenic parasite (1:P1+P2 3966bp;
2:P1+P3 1092bp;3:P4+P5 1905bp)

Fig. 4 PCR identification of Pbg63-HA transgenic parasite
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A The expression of Pbg63 detected by Western blot Sch schizont Gam Gametocyte Ook Ookinete HSP70 Positive control Con-

trol blank control B IFA was used to detect the localization of Pbg63 in all stages of P. berghei BF Bright field -+ TX-100 Permeable

membrane -TX-100 impermeable membrane Pbg377 Specific expression of female gametocyte and female gamete o-tubulin = Specific expres-

sion of male gametocyte and male gamete Pbs21  Surface specific expression of the Ookinete

Fig.5 The expression and subcellular localization of Pbg63 protein
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T, rPbg63 70 I T X MER 1 22 F gl & T AR O R
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