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Table 1 Details of P.vivax isolates im\ study.

Isoclate Date collected Age MQ Ef:rig: % Parasitemia
NN N

T117 19 Apr 1991 19 P.vivax <0.01
T128 19 Apr 1991 20 P.vivax <0.01
TD403 4 Oct 1993 28 P.vivax <0.01
vio0 15 Oct 1993 - P.vivax 0.50
TD414 8 Nowv 1993 9 P.vivax 0.26
TD424 8 Nowv 1993 12 P.vivax 0.18
TD425 8 Nov 1993 32 P.vivax 0.26
TD430 8 Nov 1993 25 7 P.vivax 0.07
TD438 8 Nov 1993 18 T— ¥] P.vivax 0.36
TD439 8 Nov 1993 15 .vi'l.ra_x + P.falciparum 0.40
TD452 8 Nov 1993 Thai P, vivax + P,falciparum 0.01
TD458 8 Nov 1993 ﬁ a{ .vivax 0.48
TD183 10 Jan 1994 ﬁuﬂ ﬂﬂﬂh Wﬂqﬂi.ﬂuv&x <0.01
TD201 10 Jan 1994 ¢ Thai <0.01
D207 10 Jan

il QW’iﬁNﬂ‘iﬁU W’]’mm’ﬂﬁ" s

* Dashes = No data available.
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Figure 6 RAnalysis of the polymerase chain reaction (PCR)
products of the Pv200 gene from blocks 4 - 6 by 1% agarose
gel electrophoresis. Lane 1 = V100; lane 2 = T117; lane 3 =
T128; lane 4 = TD183; lane 5 = TD201; lane 6 = TD207; lane
7 = TD403; lane 8 = )\ Hind III/EcoR I marker; lane 9 =
TD414; lane 10 = TD424; lane 11 = TD425; lane 12 = TD430;
lane 13 = TD438; lane 14 = TD439:; lane 15 = TD452 and lane
16 = TD458.

13 14 15 16
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Figure 7 (A) Scheme for Pv200 gene showing PCR primers
(Pvl and Pv2), the PCR amplified DNA fragment and location

of the oligonucleotide probe (J2) for hybridization. (B)

Southern hybridization of the PCR products from Figure 6

with J2 probe.
g 4 R 11 12 13
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213 14 15 16
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Figure 8 Nucleotide sequences of the Pv200 gene among
P.vivax field isolates in this study [V100, TD430, TD458,
TD207, TD183, TD201, T117, TD438, T128, TD414, TD424,
TD425, TD403, TD425, TD452 and TD439] comparing with
monkey-adapted strains [Sal-1l (Gibson et al., 1992), Belem
(del Portillo et al., 1991)], Brazilian isolates [RO (Porto
et al., 1992)], Sri Lanka isolates [16, 6B (Premawansa et
al., 1993)] and Colombia @gplates [Coll, Col2 (Mancilla et
al., 1994)]. A and B aftes théd #hai isolates TD430, TD425,
TD458, TD207 an-%,fﬂn- , ent clonal mixtures.
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Figure 9 Deduced amino acid sequences of the Pv200 of
P.vivax among Thai field isolates [V100, TD430, TD458,
TD207, TD183, TD201, T117, TD438, T128, TD414, TD424,
TD425, TD403, TD425, TD452 and TD439] comparing with
monkey-adapted strains [Sal-1l (Gibson et al., 1992), Belem
(del Portillo et al., 1991)], Brazilian isolates [RO (Porto
et al., 1992)], Sri Lanka isolates [6A, 6B, 16, 21, 40, 109
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Table 2 Nucleotide and amino acid substitutions in the conserved
blocks 4 and 6 in the Pv200 gene of P. vivax from Thai isolates

Amino acid Amino acid Codon Type of change
residue No.*

621 Thr ACC

Ile -T- Transition
622 Ile ATT

val G-- Transition

634
Transition

666
Transition

671

Transversion

673
Transition

824
Transition

825
Transition

829
,s ransition
" U Transition

853

ﬂuzﬁ wﬂm;ﬂ el

Tr B.D. ition

’QW'IMv,E}‘iﬁUﬂJWB’JWEL'lﬁﬂm

Transversion
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Amino acid Amino acid Codon Type of change
residue No.

863 Glu GAG
Lys A-A Transition
Transition
Lys A-A Transition
Transversion
867 Gln CAG
Transversion

869
Transition
875 | cai—
O ‘Mhﬂ“mh_ Transversion
876 _ \AC
A ‘ ransversion
878
Transition
879
Transversion
Transition
880
Transversion
881 4

e ansversion
Transvers .'I.DIJ.
” Transition

e ﬂ ) ﬂﬁ Ny %"M £)7) fiGnsition

N ama@mm umwﬂﬁﬁ

Leu -=A Transition




25

Amino acid Amino acid Codon Type of change
residue No.

911 Asn AAC

Asn -=T Transition
917 Leu CTG

Leu T— Transition
927 Tyr TAC

Tyr -=T Transition

&€ _(Gibson et al, 1992).

.d__

* Positions are after Sa

AULINENINEINg
PRIAATUAMINYAE
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Table 3 Types of nucleotide substitutions in relation to codon
positions in the P. vivax Pv200 gene from Thai isolates

Type of substitution* Codon position Total
1 2 3

Transition 10 4 16 30

Transversion ' 10

Total 40

t and the third codon

* Nucleotide substi
' greater than for

positions for trag
transversion. (y2 =

AULINENINYINg
RINNTUUNIININY
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Table 4 Analysis of the nucleotide changes in the conserved
blocks 4 and 6 of the Pv200 gene

Nucleotide Codon position

change in Total
coding strand 1 2 3

G/A, A/G 13

G/c, c/G 3

G/T, T/G 1

A/C, C/A 5

A/T, T/A 1

err, T/e 17

Total 40

RIS
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v) swasniaazidlu v ldgansn g vingseninansaaczilundasg

(amino acid pair distance )ﬁ”ﬁ'ﬂﬂuuﬂw
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Table 5 Chemical characteristics of amino acid substitutions in
blocks 4 and 6 of Pv200 among Thai isolates

Residue Amino Classification Amino
) acid
No acid Nonpolar Polar Charged polar pair

Basidiec Acidic distancex*

621 Tyr 0.86
Ile

622 Ile 0.85
Val

666 Ile 0.85
val

671 Lys 1.84
Asn

673 Ser 0.85
Gly

824 val 1.85
Ala

829 Thr 0.90
Ala

861 Lys 2.05
Asp +

B63 Glu + 1.14
Lys

866 Aﬂp 2.05
Lys

867 Glnﬂuﬂqwﬂm§WE”]nﬁ 0.84
Glu

55 mwaﬂnimummmaa heie

B75 Gln 1.14
Lys +

876 Asn + 1.40
Thr +

878 Ile + 2.14

Thr +
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Residue Amino Classification Amino
) acid
No acid Nonpolar Polar Charged polar pair

Basidiec Acidic distance*

879 Asn + 1.84
Lys +
880 Glu + 0.84
Gln *
881 Thr 1.40
Asn
908 Asn 1.31
Ser
* Value of amino a®ic a fter Miyata et al., 1979.

Mean amino acid pa “D.48

AULINENINYINS
PRI TUAMINYAE
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Figure 10 Hydropathy profile of Pwv200 from blocks 4 - 6 of Sal-1 allele.
Hydropathy was computed as the method described

Hydrophobic and hydrophilic areas are shown 2

respectively.
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Figure 11 Hydropathy profile of Pv200 from bloc
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Figure 12 Hydropathy profile of Pv200 from blncks 4 - 6 of 439B allele.
Hydropathy was computed as the method describe 4 b3 Kyte and Doolittle (1982).

Hydrophobic and hydrophilic areas are shown

respectively.
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Figure 13 Hydropathy profile of Pv200 from blocks 4 - 6 of 439A allele.

Hydr thy was computed as the method described by Kyte and Doolittle (1982).
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Figure 14 T cell epitope motifs in blocks 4, 5 & 6
of Pv200 among different alleles.*
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Figure 14 (continued)
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RO AN TINY THE

+ T cell epitope motifs are predicted after Rothbard & Taylor (1988).

(1) consists of glycine or charged amino acid + hydrophobic amino acid

+ hydrophobic amino acid + polar amino acid or glycine.

(2) consists of glycine or charged amino acid + hydrophobic amino acid

+ hydrophobic amino acid + hydrophobic amino acid or proline
+ polar amino acid or glycine.
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Figure 15 Restriction maps of the PCR product of different
Pv200 allele type 1l(sall), 2(414A), 3(439A), 4(439B) and
5(425A). Sizes are calculated in base pair (bp). H, Hae
III ; P, Pst I ; 5, Spe I and T ,Tag I .
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