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(EHEXR SRS LENTN JE  100071)

B OB UEHEERTE(CTREENRE, W T & 7 R L5 AL A S A A R 2
B CTB/ATE #1 CTB/AWTE. BiER&ATEERNEE FRE FERERU G ERER
SPi66 . T EHRMM T MBI MR CST3 F Te T 5 H 70 B B R EEH Y
B4R NKNDD 2 8 KB FRaHd. AHELMMaeERENFEREREAK
WA B TK1046 o, PB4 B4 10mg/L B Smg/L. FiE=4H CTB/AWTE &R MBEH L
PO ELISA 2R, Zr e B AARE T 541 CTB A SRR, 5 NKNDD BT
5L 18000,

E@iE TR, BORERS, BEER B R, Mg BE, RN

 EEERM AR SRR, WHO it eREFEEREAMARS T 42, £ T™
ERIR ALY 300 F. REERESEEFANH 10 FER, 1 7Y, BE
EhERFEAFRE EEEMRELEA TR TEA(CSPH)?, HEFRTHIFERTE
(PMMSA) 3], 3ol e 40 4 M S T HU (RESA) 58 b B Ry % (i : CSP 9 B 4l
M3 i NANP'S!, NKNDDI), T 41 i % {i. CSTE Bl CSP (368-397)"3); PMMSA #
SP35.1,SPf55. 1, SPi83. 117 ;RESA 7 5'- B KA1 3" EE K01,

Partarroyo M E R b ¥ & ML & LBk Spise!, BEH& T FHRTEOTHH
A NANP FI3 FHE PMMSA 8 Lid =461, Ll SPi66 i & AT 30 KBRS ™
ERHE B RITH Tt R EAE (AR AR I E AT S i g R B, SPi66 X4k
SEFIE] H S M7 A 0K 82.3% 1 60.6% 1120,

FOREENB SRR, UEANSEE B TECTR) W RE A, HERER
fii SPI66.CSTE.NKNDD, & 14 B EE & &, UARN FRNA S5 857 CTB
HHEAY 3-8, MR RE R AR S 2 H CTB/SPi66/CSTE/ K& CTB/SPi66/ (NKNDD)n/
CSTE. W% T B i1 K B o 303k R s,

1 A7

1.1 &%
BEHME K M13mpl8-HPFGA2 H AR EME, &1 SHER L H& £ Ik SPi6o #14

FWIT A 863" IR BT H 863-102-10-9,
FLTF 199542 H 7 Hil#l,
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BEHN. Bk pMC-HPFGB2l ¥ A ZME, SHEFNEEBLE(CTB) EH, FEH
pBV220 AFEWHESR EREMAETEE. ZH A M3mpl8 BMEEELF. KB
# JM101.RRI, TK1046 ,CAG626 . CAG597, DH5a ¥ 44 F SRAF W 1% $1 NKNDD 241 %
FEESMNFEREREE, FHE. T4 BEAEEE DNARSHBAHEY S
Promega 27 7= &, M F 514 Hrid 7 2 Sepharose 4B 2 Pharmacia 23 8] 7= dn, [ E 13
BEMAR . MR E > ik .

1.2 H&

1.2.1 DNA 4\ .SDS-PAGE #1417, o404 % B Ui S 2 b s,

1.2.2 REFHHROER . BLENEBEXBITE TK1046 FEX, UEKXKE I ERE
gk RS ER EREMNE Sml LB 99, 37C &R 3% 304 A 100ml(# 100pg/L
HRATEBE, Ap)WERREFRED, 180r/min, 37C 13K 6.0h; EFIEFMEE 400ml
(& 100pg/L ) Ap)RI FRFIEFEP, 4T 5% 36h, FILER, M HCIH pH E 7.4,
5000r/min B> 10min, W& L iF.

1.2.3 EMEEl . 22PN LEPMAL CTB HAEEH Sephrose-4B 30ml,
BRI B 1.0h; Hiik, PBS B Ik EENL, S5 A 30mi #9 PBS B2, InZIAE REpR AR B9 R
FriE L, PBS 4. THIFPERBEE % 60ml/h: THBUESE (pH2.8 HHEARSE
BOMNE PBS B, WIS, M S22 B NayC03 (0. 3mol/L) A E pH7. 4 &
280nm & 260nm B ESMBUWE, TEEORE, HOBEHETENSHIRTE 2ml &
A, BT 10mmol/L PBS &M EREGE., IBEQBERT -20CERE,

1.2.4 HEEG R NKNDD S50 A3 (0.05mol/L REREL B WK, pHY 6 )=
1000 £%)5 Sk SefE LB 100p)/FLAE ., 4C 2B s PBST(PBS + 1% Tween-20)400ul/7L
Vel 4 W0, INE T (3% o2 I 75 ) 2000, Z IR EA 4.0h; PBST ik 4 3G PLE CTB/
AWTE(L. Smg/ml) € 100 EHRIE 100ul/7L, 37C 554 1.0h, PBST ¥tk 4 10 BRI E
LAEE (HRP)$RICHIPL CTB PR H R EIIE % (1: 1000) ¥ ¥, 100p1/7L, 37°C, 1.0h, PBST
BB 4 VGRS (482 2 Smg + 10ml FREHE R + 4pl B L0, FH) 100u/F., B &
10min J& A 2mol/L 87 H,S0, P 1k, #ii OD &,

2 #RE5i

2.1 FIEXREERZERNHEE

2.1.1 SPi66 ZE . EFNHEE—EEREFEIHTESN. FECEEFERZEN
TEE R M13mp18, 3778 M13mpl8-HPFGA2,

2.1.2 CSTE %HHEEHM & A8 AR T SPfee ZEH 37 iﬁ%**ﬁ%ﬁ&ﬂ’*%ﬁ%“
SEEE T T E O CSP(368--397) BEE EF, 3 7f spies B 9 3 - T EFR
T, & MREAMNE S 20bp, R K EHH 71 4 B HBA B A:5-CG GGT CCC GGG
AAA CCT AAA GAC GAA TTA GAT TAT GAA GAT ATT GAA AAG AAG ATC GCT
AAG ATG GAA AAG-3' % B:5-GC GGA TCC TTA TCA TGG TAAC CAC AAC GTT
GAA AAC ACT GCT AGC CTT TTC CAT CTT AGC GAT CTT CTT TTC-3',

2.1.3 NKNDD #BEHE. i FEEENERERBEFHRFFTEDERRESTHD
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F1.F2 Fi% 15 BH R JEX X 4 9bp BYJ¥F]. F1:5 -AAC AAG AAC GAT GAT-3';F2;
5-CTT GTT ATC ATC GTT-3', F1.F2 i S #h¥mih 6bp, T i M R B SR B4R,
2.2 EREFERIEESIE

LI CTB X3k, S @ mAE 4 E A CTB/ATE.CTB/AWTE AR I T (LK
BRI -A). CTBFEEH M A= MM Bk pMCO5-HPFGB21 13518, ATE f1 AWTE 4351
HAEIEM T '

LLEL4E M13mp18-HPFGAZ MR LAZ F 514 P1201 #1 P1212 i#17 PCR ¥ 3k H
SPI66, 4+ HIEA BstUT.EcoR1 B, B ; ALB %38 Ak, #0F, BamHI g4, H U B2 CSTE
ZE [ ;M13mpl8(RF) L EcoRI, BamHI WEEHIFF EWL . = BESE4H Tt E, Wat &
M13mpl8-ATE, #Ih# s b B F B TM101, PR 2 BT, iR DNA BEEHER, &
W JHIE M B TE 8 (VR T -B). |

EHIHAT M13mpl8-ATE M Smal B§Y, 8k, MG ERFRABFIA R &
B BERIERE AT, 58] NKNDD BHEREEE ., #AESF RiE=5.1#TREE
B. BAKBHIFE IM101, U4 F2 A5, BRI s M Ue AR B4R 32 PR B R B
i DNA 85§, 2 B S (U, 1E 3546 A 89 NKNDD Bk 8 R sk H 5 IEH .

2.3 BHFARNNHERE |

H EcoR1:BamHI 43 51 XA U1 & #1 8 M13mpl8-ATE # M13mpl8-AWTE, [EUK ATE
FEE KX AWTE #H ;¥ pMC05-HPFGB21 H Pstl, BamHI ZUEE I [E Y 4.11kb 1 Bt A
Pstl.EcoRI BEY) M & CTB BE G5 1.07kb B, 354y FHGEE, S B KBTS
RRI, FEi 4 4 I Dk B S Hi 48 FRW pMCOS-ATE #1 pMC05-AWTE, A EcoRI, BamHI ¥}
B %2 (ERR 1 -Co
2.4 BEERGFTERAL

O PAEAIEFRE S BIHATRE S, LB S EMEN Sk, MEBMAER CTB/
ATE,CTB/AWTE. BURFRAHE O/ER LT R Z BT 8, W CTB/ATE Xk CTB/
AWTE #)FEFE 458 10mg/L 1 Sme/L.

HERSEL NS T B, oY #E T SDS-PAGE Bk (B 1-D). CTB/ATE
1 CTB/AWTE BYHE I K/ 534 20.25kDa, W EE 3%k E, CTB/ATE % 14kDa 4bH -
BiRH B A E 9 CTB/AWTE R 3H 25.22.19,17.15kDa 25 JLA A /M &4,

T1 OB M26-39 SHAETEE CIB/AWIE HIEEE .5 BOEOMER
BAEF (0D ) FH 47 3 & ELISA B 48 M
Tablel The ELISA result of McAb M26-39 with WA EE CTR/AWTE 5

CTB/AWTE {OD-value)

Ditution rate 1:1000  1,2000 _ 1,4000 _ 1,8000 NKNDD 41 % CTB ﬁﬁié{_}ﬁ
M26-39 0.58 0.55 0.53 0.34 NtE. CTB/ATE W5t E IR
Negative 0.15 0.16 0.17 0.16 BTG R B FE, B EE W

: Har R, M26-30 R &5
BHER R BB . TR REEITERN T, SRR, BeEaERESH
CTBHLARL &M E R, 5 NKNDD BTt Z A MR, B3 M26-39 SRS HRE
CTB/AWTE 8945 &3 ik 1:8000(F 1), '
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2.6 MEFEQMBEM

A EES DNA SR EEH RBEE EEER MM E IR R CEEZF#ETT B
&, HAEH CTB BRERSEXBEFE TK1046 PHRET 4 WFIEMH =Y. W TS
ELISA ¥4 R B/ fiJF CTB/AWTE 5% CTB filk & & 1 [Ft, P ERE K B A%
f B ERAR (NKNDD)8 5 B4 M26-39 FHRRAI S &, 45 & v]5E 1:8000, i H] NKNDD
BERAERE S FPEI RN RBIMERRE T HEFWRAESSHEE D, XM SE
MR EEREES CTBRERMS S, BAEQFH CTB #iF T EENT IR, IMNERM
NKNDD 5= TR & MR .

7 CTB H WRERED, IMNEHFEEBEEEAMAE T CTBHE W 5 - 3.
EEIF CTB Wik, @it =M EN— BRI R B RaMnE. CAXEREALKT
JREEH PreS2 HER A, IR BT E O EH CPOY ERA TRTEA
B B &AL NANPHTISE, | |

FEWFHMEEATAARENGR. BESEMNERNMERFEREESER
REMFEUERRETRNAER. RE—ROLK, 4T CTB EH 3R SHEHIE
120bp U (& 40 EERRE )N, BIMREEANE S HIBR; A, e EQ CTB/
AWTE i 74 (NKNDD)8 i AT L CTB/ATE o . XM BHREEMARtEE
BRFEHE, H A 24 MBS, LIRS EANTREHRARE L5 & M AMNER R E
EHEERBRENENES, HRFEER AT EERS BN UREGEaERE.
XFhS R EF AR IRES, |

IR EAR T, T AR 2. KB E A A 2 E =4 lon A1 htpR 5 23
SMEE L MREA . 2LLFRE S BRI B B (hptR', lon ) fE R 32 AB I RH T2 AR
BEAR: i T RBAEE GEABOER, CEUEREE KA. (BEH CTB/AWTE 1
S RERS, £ EF A pBV220 Rk R FiE, FAER CTB X B O 5 8) TH It
EERRIZFETIMA EDTA MEBRE —SWIMHER, TRERBERNE, BHF
FEfR(EM I-D,lane ),
 AMRERTEEEEE RN TR, VR AR EE TES KR
BT EM.

£ % x B
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Fusion and Expression of Multiple Epitopes of Malaria
Plasmodium folciparum

Yuan Qing’an  Shi Chenghua Cao Cheng  Zhang Jingsheng  Ma Qingjun
{ Institute of biotechnology, Academy of Military Medical Sciences, Beijing 100071)

Abstract Two fusions genes, CTB/ATE and C'_I‘B/ AWTE, which contain sequences coding for
multiple antigenic epitopes of malaria Plasmodium falciparum and cholera toxin B subunit (CTB)

gene used as a carrier we.re_oonstructed. The former consisted of SPf66; the chimeric epitopes of
fnerozoitic antigené, and T cell épitopeé CSTE including Th determinant CST3 and Tc determinant
CSP{368-390)}. The later was constructed by inserting a tandem repeat of eight times of a B cell
epitope, NKNDD, to the former one. These two plasmids containing the correct genes under the
control of Lac promoter were transferred to bacteria Escherichia coli, TK1046. The expression lev-

els were 10mg/L for CTB/ATE and 5mg/L for CTB/AWTE. CTB/AWTE was purified on affinity
chromatography column and tested by én._zyrne linked immune absorbent assay (ELISA). It showed
that this fusion protein could bind not only with monoclonal antibody (McAb) against NKNDD at a
high titre of 1:8000 but also with antibody against CTB.

Key words Malaria Plasrnodium falciparum, epitope, cholera toxin B subunit, fusion gene, anti-

genicity
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Yuan Qing’an et al. :Fusion and expression of multiple epitopes of malaria

Plasmodium falciparum plate T
CTB/ATE CTB/AWTE
L NN = NN
CTB SPf66  IE CTB  Spi6s (NKNDD TE  p
B

C I i il

AGCTAGCT

AACGCGGGT
CCCGGGAAA
CCTAAAGAC
GAATTAGAT AWTE
TATGAAGAT ATE
ATTGAAAAG
AAGATCGCT D I I 1N
AAGATGGAA
AAGGCTAGC 24.0 .
AGTGTTTTC
AACGTTGTG
CCATGATAA s
GUATCCTCT 14.0 2
110 g sl

A. The designs of the two fusion proteins CTB/ATE and CTB/AWTE.
A stands for SPf66, TE stands-for CSTE, W staﬁds for (NKNDD)n.

B. Gene sequence of TAE;

C. Restriction endonuclease digestion with EcoR1 and BamHI of the two constructed plasmids, pMCO5-AWTE
(lane T Yand pMCOiATE(]ane 1) are indicated; lane [l are pBR3_22/MSP1;

D. SDS-PAGE of the two fusion proteins and CTB/AWTE{lane I Jlanell ):CTB/ATE{iane V), lane 1 are
standard(kDa)
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