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Construction and biological characterisation of
a genetically engineered Plasmodium berghei P. bzoGFP
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Abstract: Objective To construct a genetically engineered Plasmodium berghei strain that expresses green
fluorescent protein at the ookinete stage , providing a tool for studies related to this stage. Methods A targeting vector
comprising the GFP gene sequence and the recombinant homology arms of the pb25 gene locus was constructed,
linearised and then electro-transfected into Plasmodium berghei. Following drug screening, cloning was carried out using
limited dilution, and genotype of parasites was detected using PCR. The biological characteristics of the genetically
engineered Plasmodium berghei were analyzed through observation of the morphological characteristics of the intra-
erythrocytic phase,zygote and ookinete phase and by comparing the parasitemia and survival of mice infected with WT
and genetically engineered parasites. Results Genetically engineered Plasmodium berghei P. bzoGFP, genotyped by
PCR, exhibited consistent results with the predicted outcomes and demonstrated the capacity to express green fluores-
cent protein at the ookinete stage. P. bzoGFP did not display any significant deviations from the wild strain with respect
to the morphology of the intra-erythrocytic phase,the zygote and ookinete phase. The survival curves of the two groups
did not differ significantly (X*=0.309,P>0.05). The number of ookinetes obtained from in vitro culture was not sta-
tistically significant (z=0.341,P>0.05). Conclusion The genetically engineered Plasmodium berghei strain P.

bzoGFP has been successfully constructed, exhibiting biological characteristics that are not significantly different from
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those of the wild-type parasite. This strain can effectively express GFP after zygote formation ,enabling its direct use in

studies related to this phase,such as evaluating the efficacy of malaria transmission blockade, without the need for anti-

body labeling.

Keywords : Malaria ; GFP ; Genetic engineering; Ookinete

JER AT — i ph T UG 5 RS 4 P A\ e A
RIBCEAE YT . [ 2015 4FLICK, 2k EEAH
2 AR NRRIBIESR 3040 T NSET, Horh 3
&S HUIFHILEY e O RS RN
(4 22 25 TR 244 (R AL, Ry S RIERIRI Al ok T
HIE AR A BB R PRAR i 2 A R AL Ak I
MU= 24 R R E S A BRIE R B
PEABRRE

PP KA T o £ 2 P S0 Y AR B P L
(ELR IO D L ) S S P AR AR T4 08, 214 s
SR i 24 A B A R B A
i, TR AT O HERC T, 2R T
Wt Jo etk Reiz sh Y3l & 1, 20k Bl 77 3 s A s
B LB A BRI E BRI T, & H AR BRI Y
P, DA N AT L TR 5E TR R BT TR T
TR S 28 0 7 B R AR R AR i
i U PN I R i P it M 8 0 AR 4 7 2 A
o — BB SR AT 1 B B A A BE T
(TP T A A5 BEL BT B T A B R N R T
Wb AT 2 s 28 A2 47k BELUBT 54 A Bl S BRIH BRJE IR
(R L% 0 A H A AR DIl D i ohe ) A BEL BT 22
P AR A5 W) B BT ASCR, . H T B8 TA  R BEL
WIRCR AN J7 1 ——2h & TR B il i, 75 %A
[RIAE BREEAF T B IEFR A T S O EhRIL , IR
WG T EEh & TR, B RSB =
R FERECR JF H BB P & T & 2
N TS8R, A —E 1) W2

LD T AR HOAR N TR B AR IE JRUR B A= 127
P 2G| ik 24 3 DRI 58 0B 1 T e S5 AT DG 40
BPFRARAE T AT PR R T
FEPRAF IO PECHE I B R B FATIR AN IR LA 9y
PRI I T AR AT, 1A IR A AR
FOLHEH RN TREI R CSP < : GFP BEREXS T
TR 1 Sh AT G R R TR, FATT A
M8l &+ M 2 H P25 (ookinete surface protein
P25) IR Bt Fe ik IR T —Fh T LATE 3l
G T BRIE GFP FEEH TRE L P. bzoGFP,
HAT B A T S R (DL 2R W~ e, W P T

JE R 5 B O AR BT, O T35 18 i
il IR AN T 2 IRA B4R AT, BE A% 1 1k 52 46 i
i, T 2R P O 34 A 22 2 e Tl s A8 32 HRORR
(6L, SIS 1 2 WL LS

1 #MRl5F*E
1.1 ##
1.1.1 ERHR AR LER Y 0 RE R R

( Plasmodium berghei ANKA strain 2. 34, P. b) Fll %,
1A PLO034 347 r [ B2 BE O 27 3 Jit A ) 2 i =
TG MEPE KM, C57BL/6 /NEL(5~6 JH %), SPF
9,0 A BT rE NS S E B AR AR, AT
CL I 5 T R 2 e B 2 S I s A B 2% B 2tk
(JNMC-2021-DW-074) .

1.1.2  FEGAH SCg T 5 9 i 90N 4 e A
PR BR 2w G 1 BRI N DD EcoR 1 Xho
I \Hind 1T .Pst I H NEB 2 #]; &% E PCR i
PrimeSTAR HS F1JC 4% v B 100 & [ Takara 23
A 5 R EE IO £ NI BE BHEE IS DNA [m1 505
& H R AR A R A w5 G4 il i A
HEPES 1] RPMI 1640 155 5 H ThermoFisher 2%
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EAMKEEANS S, 2535 F 2R
1k, B8 8] P25 1Y A% 4 BEL W 40 44 7T LA ) 3xX — 5
FEUOT BRI SR L AR R AT R B pb25 #E
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