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Preparing domain I F2 fragment of Plasmodium falciparum 175 000 erythrocyte binding antigen and its

combined immunization

ZHANG Dong-Mei, PAN Wei-Qing" (Department of Etiological Biology, College of Basic Medical Sciences, Second Military
Medical University, Shanghai 200433, China)
[ABSTRACT] Objective:To synthesize the eba-175 I {2 gene of Plasmodium falciparum and express it in Pichia pastoris in
the secreting form. The recombinant protein and PfCP-2. 9 protein were used for combined immunization to see if there is
antigen competition. Methods: Asymmetric PCR-based method was utilized to synthesize the 959bp eba-175 I {2 gene. Plas-
mid containing the synthetic gene was introduced into Pickia pastoris by electroporation for inducible expression. The recom-
binant EBA-175 I F2 protein was purified by ion-exchange and gel filtration chromatography. Results: The eba-175 I {2 gene
was successfully expressed in Pichia pastoris in the secreting form. The antibody titers in mice immunized with the combined
EBA-175 I F2 and PfCP-2. 9 proteins were much higher than those with individual protein by ELISA. Conclusion: No antigen
competition is found when using the combined EBA-175 I F2 and P{CP-2. 9 immunization in mice, indicating the potential of
combining the 2 antigens for vaccination.
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DH5a, Jii &L pBluescript KS/+ A4 BB E R FF; B
K B B (Pichia pastoris) SMD1168 F1 i kL pPIC9,
pPICOK %y B Invitrogen 23 &) ; 43 T 4 4 2 1K
W B Promega, MBI, NewEngland Biolabs
Boeringer Mannheim,QIAGEN 2§/ 8] ; & & 2 iR,
F W B 3 E South Biotechnology Associates 43 &l
Lt Y TR\ F;BALB/c #1 C57 /MR B
ER#BE LR Y 0 BEERE 3D7 kA E
R FIEEFR .

1.2 DNA Falf R saeiit BTFERN
eba-175 1 12 % [H %% 75 B8 K BE B (Pichia parstoris)
ARG h 4TRSS MUK BB E R B 3D7 ¥ EBA-
175 TF2 MEERFH], EHERBEEEHRFHER
MR, BRI HTEH R, HEFRIRITH eba-
175 T2 EFRRBERBERE D RS, RITRAITE
PLER A 43 7 I HEBR 78 % 2 B T 5 H F2 E M ] BB A A
F B SR R BHFE AR 5, e SRR LTSN
EFHEAETFI KRMEEFHF REER
P B0 B AL 7 AR B ZE MR B B ORORAR T IR 7 B A
(BT 5 38 B K B WA 5 A X i B B A 4 % D T B
AR, AT R E B PR — S ERNE
BACAL SUEFT R, A B AR R e R A BERR , AT
HERR T X RIS . BEAh  EHT IR eba-175
112 FEM 5 Ff 38w i% Xho | #l EcoR 1 B
T, ERE S Rk B ERE. FNEXERNL
5 S b PRV B B o- B M55 AR ET 7 5 R 4 P
5, A IEE S AR B 5 H KB Lys, Arg, Glu,
Ala.Glu,Ala WHHF T35, 8B4 WHRIK,HE
I W AT 6 A BEBRK ¥ H, LUE A Ni-
NTA H4ift, ik ™= 4 8 DNA JF 51K 959 bp, 3
EZ K eba-175 112, ¥ eba-1751 {2 § A H 3
AR 12 ZEREREE, N 5 F 3 KK A4 N eba-
175 112-1 & eba-175 1 £2-12, H14F 2 M EH BR4E
ZIEEF L 16~20 BENEST 5. R AER KM 5
WHESERTRERESZN 255, LUHERAF T
EREREBHENTS), MR REHME,

L3 ABRAR B ABLEARX LRAEEER
5 B SCERDO B Bk AT BhEE R A eba-175 1 2
SRER. BRRFTE.RME B v B E . %
B B RIK BRF I AT EN S BT
B SR 46 e )T M BUAE R N B Bk T A
TR A BB K& % E S BackD # 17 (|
D. HHEFEKEES BICERIHAT.

1.4 34 %% & ELISA #k@ & BALB/c,C57
INE M IR R R 18~ 20g, REAL A R 44, 4 5Kk
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Eba-175 II £2 was synthesized by asymmetric PCR method
- Synthetic eba-17511f2 gene
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Fig 1 Schematic outline of eba-1751 f2
gene synthesis and clone
A: Schematic outline of eba-175 gene;

B: Construction of pPIC9K /ebal75- 1 {2 plasmid

and insertion of plasmid into vector

EBA-175 1 F2 b $p g 40 \PICP-2. 9 B e 40 .
EBA-175 1 F2 1 PICP-2. 9 Bt & 4 28 40 . 4% 7 %t B
.M 5 K, %A Montanide ISA720 Xk
MESPEIAAG R TESNRE IR RENEN
20 pg/200 pl/ K, (E] FR Y E] A 3 J&] 4% 550 % B 4H gk
G it R & PBS; A% 2 IRGBIR Bk R
2 e & B BRI, R K (55 78 KD HE N BRI &b
3t. Fi ELISA BG4 id &0 - B8P R 4 5 b &
4k ) EBA-175 I F2 #1 PICP-2. 9, B ik 2 1
pg/ml BRI N F 0. 05% iR-20 49 PBS(PBST,
pH 7. ) IEEB A & 3% AR 9543 89 PBST s —$Hik
HRP tRICHEH R IgGUEEAY TR AR, T
WEHR1: 1000, MRS N 100 ul. ELISA
BetE s w Ay, A A /D BRI WS 3 D | 3
FEARHE TR N FR 1 B ME .

1.5 RAERERAKEAFA)  HEARFNT
MIERE R RK 5% EH ARG A 6, H &3
B . Gk BE R 2 B0A 20 pl FEMESTR LA
1:20,1:40,1:60,1¢180.1:540,1:1620.1:

4 860,114 500,1 ¢ 43 740,1 : 131 220 % 10 I"F&
PRI 0L B X BR A S 02 LR, 3% TFA B MLk
1B, B TR BRI BT ME.

2 &H R

2.1 eba-175112 A B #&#t 54K G eba-
175112 2 HFZ Xbo 1 fl EcoR | EFY] 75 [% & pBlue-
script KS #ifk, U4 E HEENEL T, it
1255387 LAHERR & BT 945 R0 . ] Xho
M EcoR 1 ¥4 75 IE 8 B R % A BE 8k RIX 84K, IF
IRIEE.
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2.2 eba-1751f2 A EM AR R THME G4
BHRKTRE Bel 1 BUIRHENE B FLE AL
[KEF & SMD1168 Bt H . & PCR %, % F eba-
17512 BEBAEMHEBEZATHTRFEES
#iE, BFH LES SDS-PAGE MK 4347, 4> i T B
B BE R RE=Y RIS FHEEL 35 000
M —FF BN FRESERBHENFFRERE
T FYE IR BB B LA AT 5 % B S, 2R 1 R
H5RAMB=EBNE S RN, N mEER
R340 B, #EEY N K F55&% it F 5 —
. REAMEBRNZEANLRENSFRERN
35 000, SIS HE M.

EBA-175 TF2 RIXEHKM KB HIETE 4 CAH

BR 22 MR R4 B AT JE A SO R AT 40 A R AT
4i i, 5 F SP-sephrose B F XX 2 7, H 0~1
mol /L NaCl £ H# FE#E 17 Ve , di b | O 4 7 #F —
# A Superdex75 & BT (43 F ) LA 20 mmol /L
BREWRMERFTHAL, 2P EL, TYH
EBA-175 1 F2 HHEMHAE X 95 % U |,

2.3 £ EBA-1751F2 #» PICP-2. 9 B¢ & &%
HiRAEY, Lt & BALB/c /p Rk £ C57 DR,
EBA-1751F2 5 PICP-2.  EHEH B G EZ
B ¥ 2 A EaNREESTES T 241 EY
B SR BT BE (B 2A.2B), TIFA M RIF RN 2
ANEHAFEAKEREZE MIE ERIOCH R #E -
F(E 20),
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B2 BASBEE%E BALB/c /NR(A).C57 MR (B)ELISA Hi{k T B0 IFA H &% & (O
Fig 2 Comparison of antibody titers in BALB/¢ (A) and C57 mice (B)
immunized with combined antigens or individuals by ELISA and IFA(C)
A,B: @ IF2, individual antigen; B: I F2,combined antigen; A: PfCP-2. 9 individual antigen; @ : PfCP-2. 9,combined antigen;
C: @ Individual I F2 antigen, BALB/c; M : Individual P{CP-2. 9 antigen, BALB/c; A : Combined antigen, BALB/c;
< Individual I F2 antigen,C57; []: Individual PfCP-2. 9 antigen,C57; A : Combined antigen,C57
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ERAERTH XN REFRXRE . BEFFR
G X O B EERNIETIEE, TR KN
TR XX XA FRESE LN, B BE
PEAE IRTT, BT LABIE 4 BR A S B0 JE SR LA S B
AR TAHL(WHO) R 2010 FHEE ZRERM
FET-H T S0% M B+ %%,

HHAHEH PICP-2. 9 RAERBHRERELE, &
ME AR GER MM EIEK, HREHAE
HRIFEE 4T ZRE L RENHR. E
HPERRABSMEREMPENEELE RN,
FRHERERNEZNNESHEMMER . ME
HBE A RBERAT RE LR, — N R &GRS
PICP-2. 9 BR B BT AN = A T M e Ml . AEA
BFoE,EBA175- 1 F2 EHEH 5 PICP-2. 9 Bk &
PR AR A BB B, R 2 N EHE

HER RS EE R, XA BETHERS
REMNHE—F LB EHERIYLE.

EBA-175 §1 R 7E % PR JE R B A2 75 s AP ] g
R AREEMIEEA"S. BhH 616 M EER
FRAA LN i E FFREARR I X2 EBA-175 5
AR IER BRI T GG, TRH
NERRBEFI M2 FRABF2 FERERES4
HREENXB. E5a4R880TA52K

"EBA-175 AR . AR B E TR B

AHREXREE,MAF LN S IIEER EBA-175
IF2 EHHEMNSSBHERAARX -BEENE
WiEs. REFHEWHRMBITREZRNEIET T
N, ZE BN R BRI SR R A IR R 7R
P A RDE R R A A KU, T 4E & Bl EBA-175
PRFELL AN AT BE R B Br R kS, A X —
EREERENESZMRERE. EH EBA-175
IF2 f1 PICP2-2. S Bk A HBEREH 2 NMEAHETE
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HPITH s 590 £ B A R FORE ISl 55 vh  TE 1B
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HPIIH KB EREBIT - MR EXEE. XA ZH
ALBIR FRYUD EREYT A _HAARIOZWBIT L,
W RBR M, FEAY MG, T RO AR,
H#EMIEM. Pinto B8 HZ% 7 %3857 HPIIH, 75 &
H84% AV B ERETIERMTIEE. RABNKMY 26
AR HPIIP 8%, FHHMHEWE K E R .
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