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Fig 1 Restriction analysis of PCR products

Lane LDNA standard M arker (DNA Hind 11+ puC19/Hae
1) ranging from 174 bp to 23 130 bp

L ane 2 PCR product of genes encoding regions 13—17 inM SP1
from ilate OV H/YN of P. falciparun from Chinese
patientsw ith cerebral malaria digested by EcoR |

L ane 3 PCR product of genes encoding M SP2 from ilate
QM H/YN of P. falciparun from Chinese patientsw ith
cerebral malariaw as used as control

L ane 4 PCR product of genes encoding regions 13—17 inM SP1
from iolate CYJ/YN of P. falciparum from Chinese
patientsw ith cerebral malaria digested by EcoR |

L ane 5: PCR product of genes encodingM SP2 from imlate CYJ/
YN of P. falciparun from Chinese patientsw ith cere-
bralmalariaw as used as control
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Fig 2 Restriction analysisof M 13 recanbinant DNA consisting of M 13 vector swith an insert of genesencoding regions

16—17 inM SP1 fram two isolatesOM H/ N and CY J/ N of P. falciparum fram Chinese patientswith cerebral
malar ia
L ane 1:M 13np18 vectors
L ane 2M 13mp18 digested by EcoR | and Kpnl
L ane 3:M 13 recombinant DNA consisting of M 13mp18w ith an insert of the regions 16—17 inM SP1 undigested
Lane 4DNA standardM arker (DNA /H ind I+ pu C19/Hae I1) ranging from 174 bp to 23130 bp
L ane 5: Restriction analysis of M 13 recombinant DNA consists of M 13mp 18 with an insert of the region 16—17 inM SP1 from iolate
QM H/YN of P. falciparun from Chinese patientsw ith cerebral malaria digested by EcoR | and Kpn|
L ane 6: Restriction analysisofM 13 recombinantDNA consistsofM 13np19w ith an insert of the region 16—17 inM SP1 from imlate M H/
YN of P. falciparum from Chinese patientsw ith cerebral malaria digested by EcoR | and Kpnl
L ane 7: Restriction analysis of M 13 recombinant DNA consistsof M 13np 18 with an insert of the regions 16—17 inM SP1 from iolate
CYJ/YN of P. falciparun from Chinese patientsw ith cerebral malaria digested by EcoR | and Kpn|
L ane 8 Restriction analysisofM 13 recombinantDNA consistsofM 13mp19w ith an insert of the regions 16—17 inM SP1 from imlate CYJ/
YN of P. falciparum from Chinese patientsw ith cerebral malaria digested by EcoR | and Kpnl
L ane 9—12 RCR anplified productsof the regions 16—17 inM SP1 from wo ilatesOM H /YN and CYJ/YN of P. falciparun from Chi-
nese patientsw ith cerebral malaria
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3 AMHAN CYJAN MSPL 16—17 DNA
Fig 3 Nucleotide ssquenceand deduced am ino acid sequence of genesencoding regions 16—17 inM SP1 fram two isolates
OMH/A Nand CYJA N of P. falciparun fran Chinese patients with cerebral malar ia
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CME/YN HSE QKNILLKSYK YIKESYENDI KPAQEGISYY EKVLAKYKDD LESIKKVIKE EKEKPPSSPP
CYJ/YN NSE QKNILLKSYK YIKESVENDT KFAQEGISYY EKVLAKYKDD LESIKKVIKE EKEKFPSSPP
MAD2D  NSE QKNILLRSYK YIRESVENDI KFAQEGISYY EKVLARYKDD LESIKKVIKE BKEKFPSSPP
Kl NKE KRDKFLSSYN YIKDGIDT DI NFANDVLGYY K1LSEKYKSD LDSIKKYL re =+« = = =re-
WELL  NKE KRDKFLSSYN YIKDSi DTD] NFANDVLGYY KILS EKYKSD LOSIKKYT :x « o or s e
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CMIL/YN TTIPSPAKTD EQNKEARMLP FLTNIETLYN NLVNKIDDYL INLKAKINDC NVLEDEAIIVK ITKLSDLKA] DOKIDLIKNT NDFEAIXKL] NDOTKKDMLG
CYIYN TIPPSIAXTD EQKKESKILP FLTNIETI YN NLYNKIDDYL INLKAKINDC NVEKDEAHVK ITKLSDLX AL DDKIDLFKNT NDFEAIKKLD  NDOTXKKDMLO
MADZD  TTIPSPART D EQKKISKFLY TLYNIETLYN NLYNKIDDYL INLKAKINDC NVFKDEAHYE ITKLSDLKAL DOKIDLFENT NDFEATKKLT NDOTKKDMLG
K1 P ND KQGENFXYIP FLNNIETLYK TYNDKIDLFY HHLEAKVLNY TYEKSNVEVK IKELIYLKTI QDKLADFKKN NNFYGIADLS TDYMHNNLLT
WLl L =t coreeoeND KQUENEXYLEP FLNNIETLYK TYNDKIDCFY HLEAKVLMY TYEKSNVEVK [KELNYLKT) QDKLADFNEN NNFVGIADLS TDYNHNNLLT
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CYJ/YN KLISTULY QI PPNTIL. 5K LI CGKTQDML NISQNIQUYEK QUPENSGCFR HLDEREEUCKU Li.NYRQTGDK CEENPNPTCN ENNGGCDADA TCTEEDEGSS
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CMIAYN REKITCECTK PUSYPYFIXG FUSSSNFLGIE SULLILMLYL  YSII
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MADZ) REKITUERCTE PUSYRLFDGT FODBSHTTLGE SITI LML, Y5H

[§] GRETTCLCTE PIGYPLIDGL DOSSSNILGD STLULMLE, Y511
WLL! GKKITCECTE PDCYPLSMYD PUSSSNFLGE SFLLI MI L YSF]
4 MAD20 K1 Wellcane AMHAN CYJAN MSP1L  16—17

Fig 4 Camparison of deduced am hoacid sequence of genesencodng regions16—17 nM SP1 fram two isolatesCM H/¥ N and CY JA N of
P. falciparum fran Chinese patientswith cerebral malar ia with those of M AD 20, K1 aswell asW ellcane Am hoacid deletionsare
marked by aster iks
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MOL ECULAR CLONING AND SEQUENCE ANALY SISOF
GENES ENCOD ING REGIONS 16—17 INM SP1 FROM
TWO ISOLATESOF PLASMOD IUM FALCIPARUM FROM
CHINESE PATIENTSW ITH CEREBRAL M ALARIA

Bian Zhonggi', GuanW eibin', Song Guanhong’,
W ang Gongzhuo?,L i Fangyin®
1 Department o M olecular Parasitology, Second M ilitary M edical U niversity, Shanghai 200433
2 Center for InfectiousD iseases, PLA 57 H ogpital, Kumming 650223

ABSTRACT

A M : To further provide scientific evidence for designing safe and effective vaccines of
human cerebral malaria M ETHOD S Genomic DNA samplesof two P. falciparum isolates
prepared directly from 5 casesof cerebral malariapatients’ blood inM engla County, Yunnan
Province (M H/YN) and in Y ingjiang County, Yunnan Province(CYJ/YN) were used for
polymerase chain reaction (PCR) amplification and the two pairs of oligonucleotides for the
highly conserved genes encoding the regions 12—17 in M AD 20 merozoite surface protein 1
(M SP1) of PapuaNewv Guinea strain of P. falciparum were used as priners The PCR
products w ere digested with EcoR | and Kpnl, regectively, and the generated fragment
regions 16—17 were cloned intoM 13mp18 and M 13mp19 vectors and their DNA w ere ana-
lyzed as the templates for DNA sequencing by the dideoxy chain-tem ination method RE-
SUL TS Compared with the three other publishedM AD 20, K1 and W ellcome sequences,
DNA sequencesof regions 16—17 inM SP1 from wo isolatesCM H/YN and CYJ/YN of P.
falciparum from Chinese patientsw ith cerebral malaria examined contained identical genes
w hich were composed of 918 bp, encoding 306 anino acid, and containing 12 cysteines,
w hich consisted of 2 epidermal grow th factor (EGF) —Ilike domains, regectively, and they
w ere highly homologous up to 98 6% w ith that of M AD 20 strain except that it contained an
additional single base deletion at positions 4869 nucleotides and 5 point mutations CON-
CL USION: The results demonstrate for the first time that both DNA sequence detem ined
from wo iolatesOM H/YN and CYJ/YN of P. falciparum from Chinese patientsw ith cere-
bral malaria belong to theM AD 20 allelic dmorphic family, and the deduced anino acids 1
691—1 701 have been found to be TCTEEDSGSSR epitopes defined by monoclonal

antibodies in P. falciparum.
Key words Cerebral malaria patient, Plasnodium falciparum,M SP1, molecular cloning, sequence analysis, vaccine
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