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TheMerozojteSurfaceProteinl（MSP－1）（d8＝⊃ortilLoetaI・1991）andThe  
Circumsporozo托eProtein（CSP）（ハmotetal11985）ofPlasmodumvwaLr・themost  

t  

。．i  
TnerOZOTte・the parasite stage thatinvades erythrocytes，While CSPis the  
lmmUnOdominantcoatproteinofthesporozoite，／theinfectiousstageoftheparas他・  
Theg8n8SthatencodetheMSP－1andCSPproteinsaresingle，COPyandmorethan  
DneaLleIeofeachgenehasb8enPharactE！riヱed（Gibsonet．aI・1992，Rosenberget  
al・1989）・Atleastspmeofthe・allelLCVariationIieswithinreg■OnSenCOdingepitopes  
thatmayb8 

． 

VariationintheseP，VivaEXPrOteins・  

MethodoIogiesbasedonthepoLymerasechain r甲Ction（PCR）techn叫e  
have greatly facilitated theident汗ication of coding reg■On POLymorphismsIn  
PlasnlOdialparasites（RosenbergetaL1989，ScherfetalL1989＞KimuraptalL1990・  
Snew■netal・1991，Bark8ret弧19牢）・PCRtechniqueLSar80fparlicular■mPOrtanC8  
forresearchonPlasmodiumvwarslnCethisparasitecannotbecurturedinvitroand  
infectedindividualsexhibitveryIowparasitemlaS．Herewedescribeasimp18and  
reproduciblewaytostudyP－VivaLrDNApoLymorphisnlSUSingPCRandonIytwo  
dropsofperipheralb100dfrominfectedpatients・  
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MalariapatjentsinendemicareasarediagnosedwithGiemsa－Stainedb［00d  
SmearS that are p「epared from a drop of peripheralbJood obtained by finger  
PUnCture－Forourstudy，tWO eXtra dropsofinfected bLood were obtained from  
individualpatientswhowe「ediagnosedandtreatedattheHEMERONB100dCenter  

ん  
furtherstudy．T01ysetheredbloodce”sandpreparethesamplesforPCRanalysIS．  
eachpelletwasresuspendedinonem10fTE（10mMTris－HCIpH7・4，1mMEDTA  

i 監≡恩㌫雲諾雫∪空言措宕慧乱怒霊ざ諾蒜よ慧雷■駅荒器紆慧慧  
hemogLobinfromeachsample．ThecoLorlesspelletswereresuspendedin200FA10f  

storedat40cuntilneeded．  

PCRproductsgeneratedf（OmtWOP・VjvaEXSamPJespreparedinthiswayare  
Shownjn FiglA．1n each reaction afiveFLlaIiquot（One－fortiethofeach sarnple）  
SerVedasthePCRsubstr争te，andgene－SPeCifjcMSP－1（Portoetal・1992）andCSP  
（RosenbergetaJ．1989）oElgOnUCIeotideprmersfJankingvariablesegmentsofeach  
genewereusedintheanlPrifications．AspositivecontroJs，PCRreactionswereaIso  
Performedusingcloned MSP－1（Portoetal■1992）andCSP（Am？t？tal・ 

， 

thoseamplifi8dfromclonesofMSP－1（the454bpfragmentinlanel）andCSP（the  
717bpfragmentinlane4），WereObtained・ThespeQihityofthesefragmentswas  
COnfirmedbySouthe「nbIothybridjzation（FiglB）uslng「adiolabelledfragmentsof  
theMSP－1andCSPc10neSaSPrObes・Significantly，aSeCOndMSP－1PCRfragment  
Of517bpwaspresentinbothoftheRondaniaisolates（lanps2・3）・Thisfragment  
hasbeenrecentIyshowntocorrespondtoasecondformlnthissegmentofthe  
MSP－1gene ofP．vivaxand nottoa PCR artifact（Porto etal．1992）．Tofur［her  
demonstrate the reproducibiIny and appIicability of this method，Sixteen more  
Sa「nPlesobtainedbyfingerpuncturefromindividualP・VIVaLXPatientswereamplified  
uslng the gene specific MSP－101igos as above．AIIofthe samples specifica”y  
ampFjfjedMSP・1fragmentsfromthissegmentofthegeneasjudged byethidium  
bromide－Stajnedgels（Fig2A）andhyb「idizationusingc10nedMSP・1asprobe（Fig  
2B）（Po「to（∋tal・1992）・  

DuetotheincreasedriskofHIVcontamination，theuseofsy「ln9eneedIes  
and the t［qnSPOrtation of b100din glass tubes shouJd be avoidedin［arge  
epidemio10glCalsuNeySLMoreover，mOrethan50％ofthemalariapatientsfromthe  
reglOn Of Rond6nia refused to donate venous b10Od．ln contrast，nOne Ofthem  
refusedtocoopeTateW肘1thjsstudybydonatingtwoextra－dropsofbEoodobtain8d  
from the same finger punctu（e reqUired for their diagnoses・Lastly，We have   
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successfu�y amplified these two single-copy genes from samples stored in the PK 
bu行er at 4uc after six months (not shown). Therefore, the method described here is 
a simple and efficient way to study the extent of polymorphisms in the plasmodial 
gene pool in endemic regions. 
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Figure 1. Amplification of MSP・1 and CSP gene segments of P. vivax by PCR. Five µI of 
genomic DNA obtained from two infected P. viv，猷 patients from Rondonia (Br組I), were 
amplified on a Perkin Elmer Cetus thermal cycler (94°Cハmin, 42°Cハmin, 72°C/2min for 
30 cycles) using the reagents of the PCR reagent kit (Perkin Elmer Cetus) and MSP-1 
(Po同o et al. 1992 and lanes 2・3) and CSP (Rosenberg et al. 1989 and lanes 5・6)-gene
derived oligomers. As controls, clones containing MSP-1 (lane 1) and CSP (lane 4), 
sequences were amplified. After amplifications, 10 µI aliquots of each PCR reaction were 
electrophoresed in a 1.5% agarose gel (A), transferred to a nylon filter, and analyzed by 
Southern blot hybridization, using cloned MSP-1 and CSP sequences as probes (B). The 
molecular weights of the MSP-1 fragment (lane 1) and the CSP fragment (lane 4) are 
indicated on the left. 
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FigLJre2・PCRampIificatjonofasegmentfromtheMSP－1geneofP，Vivax．GenomicDNA  
Of16samples（1－16）obtainedfrom 

． 

C？nlainjngMSP・1sequences（B／S），humanDNA（H）andP・ねIc匝rumDNA（F）were  
S［mlLarly amplified with the MSP，1－gene derived ollgOmerS・Af（er ampIWication，10pl  
aliquotswereelectrophores8dinal－5％a甲rOSegeI（A）・blottedandhybridizedwnh  
CEonedMSP－1sequences・ThesizeinbasepalrSOftheamplifiedfragmentsareindicated  
Onthel白ftand（M）represents［ambdaDRIgestmoJecuIarweightmark白rS（Pharmacia）．  
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