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Abstract Characteristics and transmission blocking ability of PbPH were studied by preparing monoclonal antibodies
( mAb) against PbPH. The expression phase and the specificity of mAb of PbPH were mainly detected by Western blot
( WB) and indirect immunofluoscent assay ( IFA) . In vitro assays 3 days after Plasmodium berghei infected female
BALB/c mice the blood of the infected mice was obtained from the tail vein and mixed culture with the anti-PhPH
mAb/PBS at different dilution concentrations (1 :5 1 :10 1 :50) and the number of exflagellation centers of
male gametocytes and the number of ookinete were observed and counted 15 min after. Anti-PbPH mAb can identify
the surface antigens of male and female gametocytes male gametes female gametes/zygotes retort and ookinetes by
WB and IFA. In vitro experiment of transmission blocking compared with the PBS control group after adding differ—
ent concentrations (1 : 5 1 :10) of anti-PbPH mAb the exflagellation centers of male gametocytes were significant—
ly decreased by 41. 7% and 32.7% respectively with difference possessing statistic significance ( P <0.05) . The

number of ookinete was significantly reduced by 45. 1% and 14. 8% respectively with difference possessing statistic
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significance ( P < 0. 05) .

Anti-PbPH mAb can effectively block the exflagellation centers and ookinetes In wvitro

thereby affecting further development and continuous transmission of plasmodium in mosquito’s bodies.
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Fig. 4 Effect of anti-PhPH mAb on ookinete

conversion in vitro

2 PbPH 71
24 h 45.1% - P=0.013; t=7.62 P <0.000 1) 1:5
14.8% 7.8% PbPH 1:10 PbPH
1:5 1:10 (1=2.73 (4,
+TX-100 -TX-100
) . - - - - . - e
" j -
; . . . - % - . . . et
§ Exflagellati
<3 ¢ xtlagellation
i
: \I ..-. : .-.. e
5) > wm
BF PbPH  Marker DAPI  Merge BF PbPH  Marker DAPI  Merge
2 TJFA PbPH
Fig. 2 Location of PbPH in the parasites by IFA
BF: ; PbPH: PbhPH Alexa-488 IeG ( ); Marker: : -
Pbg377 : -a—tubulin . retort : Phs21 ( ); DAPL: Ho-
echst33258 ( ); Merge: NN . PBS
BF: bright field; PbPH: anti-PbPH monoclonal antibody binds to Alexa-488-abeled anti-mouse IgG antibody ( green) ; Marker: fe—
male gametocytes: rabbit antiPbg377 polyantibody male gametocytes: rabbit anti-wa-tubulin polyantibody zygote. retort and ooki—
netes: rabbit anti-Pbs21 polyantibody ( red); DAPL: Hoechst33258  Plasmodium nuclear dye ( blue); Merge: PbPH
+ Marker + Hoechst33258. PBS was negative control
al . T . PBS
IPbPH
’ ] E3 I PhPH



72

41

TBV
1546
PbPH
PbPH ; WB
IFA PbPH
PbPH N
N / - retort o
PbPH
(1:5.1:10)
PbPH o
17
1849
rPbPH
11
PbPH TBV
1 World Health Organization. World malaria report 2019 R .

Geneva: WHO 2019

Thanh NV Thuy-Nhien N Tuyen NT et al. Rapid decline in
the susceptibility of Plasmodium falciparum to dihydroartemisi—
nin-piperaquine in the south of Vietnam J . Malar J 2017
16 (1): 27.

MalERaRCPOI Drug R. malERA: An updated research agen—
da for insecticide and drug resistance in malaria elimination and
J . PLoS Med 2017 14 (11): e1002450.
Ishino T Tsuboi T. Progress toward a transmission-blocking

2018 18

eradication

vaccine against malaria J . Lancet Infect Dis

11

14

16

18

19

(9): 927928.

Saxena AK Wu Y Garboczi DN. Plasmodium p25 and p28

surface proteins:  potential transmission-blocking vaccines
J . Eukaryot Cell 2007 6 (8): 1260-4265.

Sagara I Healy SA  Assadou MH et al. Safety and immuno—

genicity of Pfs25H-EPA /Alhydrogel

vaccine against Plasmodium falciparum: a randomised double—

a transmission-blocking

dose-escalation study in healthy

2018 18 (9): 969-

blind comparator-controlled
Malian adults J .
982.

Cao Y Hart RJ] Bansal GP et al. Functional conservation of

Lancet Infect Dis

P48 /45 proteins in the transmission stages of Plasmodium vivax
( Human Malaria Parasite) and P. berghet ( Murine Malaria
Parasit¢ ] . mBio 2018 9 (5): e0162748.

Gerloff DL Creasey A Maslau S et al. Structural models for
the protein family characterized by gamete surface protein
Pfs230 of Plasmodium falciparum ] . Proc Natl Acad Sci
USA 2005 102 (38): 13598-3603.

Lee SM  Plieskatt J Krishnan S et al. Expression and purifica—
tion optimization of an N-erminal Pfs230 transmission-blocking
J . Protein Expr Purif 2019 (160): 56-65.

Tachibana M Wu Y Iriko H et al. N-erminal prodomain of

vaccine candidate

Pfs230 synthesized using a cell{ree system is sufficient to in—
duce complement-dependent malaria transmission-blocking ac—
tivity J . Clin Vaccine Immunol 2011 18 (8): 1343-
1350.

Kou X Zheng W Du F et al. Characterization of a Plasmodium
berghei sexual stage antigen PbPH as a new candidate for malaria
transmission-blocking vaccine ] . Parasit Vectors 2017 10

(1): 84.

rZEDI D .
2018.
D . : 2008.

Liu F Li L Zheng W et al. Characterization of Plasmodium
berghei Pbg37 as both a pre—and postfertilization antigen with
transmission-blocking potential J . Infect Immun 2018 86
(8): €0078547.
De Jong RM Tebeje SK MeersteinKessel L et al. Immunity
against sexual stage Plasmodium falciparum and Plasmodium
J . Immunol Rev 2020 293 (1): 190215.

Zheng J] Pan H Gu Y et al. Prospects for malaria vaccines:

vivax parasites

Pre-erythrocytic stages blood stages and transmission-bloc—
Biomed Res Int 2019 (2019): 9751471.

Desoubeaux G Pelegrin M. Monoclonal antibodies in infec—

king stages J .

tious diseases: new partners in the therapeutic arsenal J.
Med Sci ( Paris) 2019 35 (12): 1008-4013.

Stone W Bousema T Sauerwein R et al. Two-faced immuni—
ty? The evidence for antibody enhancement of malaria transmis—
sion J . Trends Parasitol 2019 35 (2): 140453.
Acquah FK Adjah J Williamson KC et al.
blocking vaccines: old friends and new prospects J .
Immun 2019 87 (6): e00775-8.

Transmission—

Infect



