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[ Abstract)

vivax isolates from malaria-endemic areas in China, and to set up genetic database of vivax malaria. Methods

microsatellites

2
Yunnan

Objective  To investigate the population structure and genetic diversity of Plasmodium
Blood samples of symptomatic patients that were positive for P. wivax by microscope were collected from
Yunnan, Hainan and Henan provinces and used for nested PCR amplification of DNA fragment containing
microsatellite loci and detection of the microsatellite by Genescan. Then GENALEX software was used to
The length of

2.21 microsatellite was highly variable in P. wivax isolates from different areas in China. The number of the

calculate haplotype frequency, number of alleles and expeted heterozygosity (H, ). Results

microsatellite alleles varied from 4 to 9, and expected heterozygosity (H,) was 0. 613 ~ 0. 853. The

microsatellite showed the highest diversity in the isolates from Yunnan where the number of allele is 9 and H,

means 0. 853 compared to those in other areas. Conclusion

The P. wvivax isolates from different areas in

China showed high genetic diversity and regionally-centered differences.
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Fig.1 Results of PCR amplification
M :DNA marker,1-2; Yunnan, 3 :Hainan, 4 ;Henan
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Fig.2 Results of the GENESCAN
A :Single peak result, B: Multiple peaks result that may

be regarded as multiple infection
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Fig.3 Haplotype frequency of P. wivax in microsatillite locus

2.21 in three areas of China
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7 Henan 30 4 0.613 £0.237
3 g

TAER , T [ — 26 by X9 5 175 ob 90 T 131 7
Fo ) HRE R R R R 80% L b A I
G 2 B R TR R A AR X, TR
HhFs b I ) S B I e A SE
[6] I 2050 - T 2 3 1 (PyMSP-1) 4o 3 [ 48
R 2 RORI I T ) R R ) B Rk R AT 4 T
FEWIE RGN , S TR 5 37 e R R 43 A A e R AL 25 5t
AHIFTE SR Al T 2L A 2 2 7 R AR [ e X ]
B () B 25 4, R B 2 1 T R g X
M) 2 i ok B 2 1 2 5, L A A 4% 1
B A, E— 20 T % T R R AT IX 8] S5 oy
O FIRELE K AL 2 REVE AR AE , T T [ S5 ol it
LRI CBAR PSR AL T IERE A 2 . ABFFE R T2.21
TS A, 3 S T b X ) 9 S A T AR K
T RGBT . T REATE R 2k, I
] FEREAS 4 L REAS , T R Sy U ARRE A,

TERAAEA S B R FEAS T & BE A ZH Al 42 DNA JT i
B WA FEAS Hy T R R /D HLORAF I )G, ik
PHIZH 4l 32 DNA i Bk, SE 5k ] QIAGEN Yy
QIAamp DNA Mini Kit 33 &5, % F g ATL 28 i
WO AR R b T AEA R i e I B O kAT
— AR, S LK, PRAIE LA Je R FR BE 1 R T fef
i FE A SL R 2H DNA W4 R . PCR Z53R oK, ik kE
TP AL R 2R 9 1 25 2R BLAF, mT LAAE S 3 il A
RIZH 38 1 R T o

Tl B AN ) J2B 3 8 b AR 25 4 119 70 B 2 G
B, EAMEEE T ] H R A S R 4 S
JE AR AT I e 46 10 13 DMt PR AL s p AU
— ML AR BT AR R 2 R . R RS IR
HE) T Imwong 2510 {9 Bt B8, b A TIA A H B BE Y
25 SRR DR R T 2 5 ) A TR A T L AR L )
BRI 5.5 WHEE) AbfTEsE T 11 4
HI R (P 9 15 RE ) WG TR L,
ok F 28 B FLERAS LAY 82 AN FEASHEAT T B
FE, KRBT T R AR I SE R R b B R B 2 A
ABIFFEREFE 2. 21 fo TR A o0 o AN [R] b X ) H
JE I HUIEATRIRESS #4120 BT, 85 Dy T ) D R gl 2
BRI R A IR 2, TSI A AR
P ERAZ . A FRATTR T2 §E X PCR 2R 17
PR3, R R & 1 7 Wy i e ek, ik — 25
TR T R 4 9 T4 1, DA T 68 498 3 45 2R 5 T
T o AR AR T 0 7 B R L g
B BERY, a5 RO HOWL, (H 2 O 1 b 5 1 5 04 Y
THIC, L ATONS 25 SR A W s o, BRIV 1 v 0 20
KT 200 BTSN EHREE , 75 WA BSR4 Uk g
R e R T e BE Y 173, WA UE IS [z
YR T 2200 TR AT LA M ARAIE T 4 S A AT SR, A
Mt — L TG40

GEit o3 MraG o Hk PR A< 70 A R 45 2R B, =4
ML IXFEATE 2. 21 Ao 5 B S AL LR 3 A AAAE 22 5, e
H 2 P R T ) AR S5 07 5 PR A Y R )™
T~ 24 YT 10 Y A2 A BE R 2R R Sy 2 e H vk
JIPRE A 1) PRI 2 P e R ot DX AR A S5 457 B PR )
FEAET T 8 11 RE BB, ] g AR A A AH X 45
N o AR 7R 2 A R () H SRR RE A 3T 2
FEPER T, T R R AR, = M DR R 45 4 A 5 R 1 22
S, P A& AR JE— 20X =i XA AR
Frife—20 1 Z 28V i R B, = ma i e AT g =
ANTRAT XA 1) H A i e e R S5 37 A DRRSORE %o ¢
&L 5 4350 0.853,0.776,0. 613, 1% 54



EPrEE AR b e 2012 7 A 4539 455 4] Int J Med Parasit Dis, July 2012, Vol. 39, No.4 - 201 -

P ERBR AT EOR T — B = B A R
P e A S JBE i /s AT DX A2 AR 11 e B A 05 % UM 2%
TFATRE 5 Z A0 3G, A [) 3t DX B 465 4 HAT b X e
fiE, X ATRE S A M BN MR AR A K, =
19 1) 9 L R i3 D 9 AT R ATS A7 7 SR A ol A 22
5, XAARHA T — 25T

ABEFER 1 AR AL S 3 AT X
90 BUREATEAT T 73 At , of s ZORVRE AR 25082 i 21> , ]
P Z W TR 2 AL R BEAT AR IR 9T, 1T RE
23 SIS 3t S R AN [] Fof A PR 08 0 o A ) 1 752 15
ZRENE, TRE R AT SR A T i e B AN [R)E IR
A7 DX 1] FE B R e 2, DA e 1) L P 75 9 2
BB S BN 125

£ % x W

[ 1] JAkFR, Ei, B3, 2. 2008 EeFEEHEER ] hEE
A 2 59 AR R 2R, 2009, 27(6) :455-456.

[2 ] Tang L. Progress in malaria control in China[ J]. Chin Med J
(Engl), 2000, 113(1) :89-92.

(3] BRI, WOEs, £/, S IR H SR BIR L1 &
WIAGLI]. AR dE S AR dup R, 2001, 19(5) .
260-264.

[ 4] Su XZ, Joy DA, Gonzalez-Ceron L, et al. Local adaptation and
vector-mediated population structure in Plasmodium vivax malaria

[J]. Mol Biol Evol, 2008, 25(6) :1245-1252.

[ 5] Anderson TJ, Haubold B, Williams JT, et al. Microsatellite mark-
ers reveal a spectrum of population structures in the malaria para-
site Plasmodium falciparum[J]. Mol Biol Evol, 2000 , 17(10) .
1467-1482.

[ 6 ] Machado RL, Povoa MM, Calvosa VS, et al. Genetic structure of
Plasmodium falciparum populations in the Brazilian Amazon region
[J]. J Infect Dis, 2004, 190(9) ;1547-1555.

[ 7 ] Anthony TG, Conway DJ, Cox-Singh J, et al. Fragmented popula-
tion structure of Plasmodium falciparum in a region of declining
endemicity[ J]. J Infect Dis, 2005, 191(9) :1558-1564.

[ 8 ] Peakall R, Smouse PE. GENALEX 6 genetic analysis in Excel.
Population genetic software for teaching and research [ J]. Mol
Ecol Notes, 2006, 6(1) :288-295.

[ 9] Imwong M, Sudimack D, Pukrittayakamee S, et al. Microsatellite
variation, repeat array length, and population history of Plasmodi-
um vivax[ J]. Mol Biol Evol, 2006, 23(5) :1016-1018.

[10] skili®, e, KEE, 5. (8 HIEFHURTE MSP-1 S5/ 4k
RARTE S ML T]. P EABIGE A&, 2005, 21(3):
234-236,205.

[11] Leclerc MC, Durand P, Gauthier C, et al. Meager genetic varia-
bility of the human malaria agent Plasmodium vivax[ J]. Proc Natl
Acad Sci USA, 2004, 101(40) :14455-14460.

[12] Imwong M, Nair S, Pukrittayakamee S, et al. Contrasting genetic
structure in Plasmodium vivax populations from Asia and South A-

merica[ J]. Int J Parasitol, 2007, 37(8-9) :1013-1022.

(WieFa H 1:2012-04-18)
(AR SCH e E W, B )

AR Z N EHNEREK

- BEH - AEE - WA -

R IO LIRS ToT A AR S IR SR P e B 9 R N, — RO A RAT O R E I s R . P08 —
BT 20 ANDUF . WNRIBRAL, 7] AR S RIREA S R 00 o RIS R R R S S AR A AN A I A A

SRUACIEIVACE

WHE LB EER S5 3, G35 H A (Objective) \J7i% (Method ) (£ 2R (Results ) FIZ53E ( Conclusions )4 #R7r. H B9
JVUTAG 5 7 AN IR LR TR A, WA BRI AL S A RERIL G 7 i s 4 R P B4 HH SC B PR B R M B, 1 2 R
TERG 5 b 2t HAR BB L s B518 25 F YRR, 52 MAZSCHY 25 R e 3 i, A RBIE S8 R TE RN AT BIZ5ed . il
BRI S AFRRE  ARBIIE R, AT R SCHR, AN RIS o 3 SO H R 2 — B b SO 8 A A A XN

ESHETE T





