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Thymidylate synthase (TS) of Plasmodium falciparum exist as bifunctional
protein together with dihydrofolate reductase (DHFR) and the two domains are
connected by a junctional region (JR). Although expression of pfDHFR domain yields
catalytically active DHFR, the TS domain of P. falciparum has never been obtained in
an active form. The knowledge of the molecular interactions between the DHFR and
TS domains are therefore important and will provide insight into a better
understanding of structure-function of this potentially important malarial target.

We report the cloning and investigation of the property of P. falciparum TS
domain (pfTS) and an additional three constructs which contained varying lengths of
junctional sequence, extended towards the amino-terminal end of the TS domain
(pfTS-JR935, pfTS-JR1004, pfTS-JR1079) to complement the growth of TS-deficient
E. coli ¥2913(DE3) in minimum agar plate without thymidine supplementation.

Our data revealed that the pfTS domain was not functionally active. When
co-transformed with plasmid expressing active pfDHFR, only the pfTS domain with
the appropriate length of JR (pfTS-JR1079) was found to be functionally active.
Evidences to support the expression of active TS included: a) ability to complement
the growth of TS-deficient E. coli x2913(DE3) in the absence of thymidine
supplementation, b) ability to detect TS activity in crude extract of bacteria by
spectrophotometric method, and c) positive autoradiogram from ’H-FdUMP binding.

The interaction process to yield active TS was species-specific, requiring
catalytically active DHFR. The presence of inactive pfDHFRs and DHFRs from other
species did not yield active pfTS activity. The results obtained demonstrated that
interaction between pfDHFR domain and pfTS-JR domain was species-specific and

requires only fully active pfDHFR.




Fac. of Grad. Studies, Mahidol Univ. Thesis / v

4136798 SCBC/M : 191391 : Fuadl ; .. (Fundl)

udiun Buudy : msAmmsuaasesnuazquaialudmveudy lmlinilaan
Suna vousouaniodadurfulununfised Tala (EXPRESSION AND
CHARACTERIZATION OF FUNCTIONALLY ACTIVE THYMIDYLATE SYNTHASE OF
PLASMODIUM FALCIPARUM IN ESCHERICHIA COL)  ignssumsaiunuanuiinug :

a a 4 e a v d 9
15978 A5950591, 15.0., Usenus 31asau, Ph.D., 127 nilh. ISBN 974-04-0609-2

g a @ t d a o [} a
TuiFeraSeiladisy oo wuiudu lmlingd lawa Fuma (TS) eguuaisTyanll
J v g o 1 o A 1 1 o
InadearudyladlalelaTwion Sanma (DHFR) TasfidaunlyInaen (OR) agsennudu
7o 9 o 1 o o aa o T P '
livisaes msnansoendmsudiuveudulmi DHFR lusuafiSerueglugdiiawnsoss
aaa 4 1 o L4 as v o o [ g awv ty i {
U518 udluduveaduland s Folivszauaudile dnfuaniioiitajumiunee
g f i o 4 d ° @
Anwmsuanseonveudu el luguivhamld weldldidulmiRemedmiumsiinm
Tnssadhaaenthnveslishiu
g o/ Y o o @ 1 -] L4 1
anzd3e Idims Tnauuasuanseenvedudmivamdu lanl TS (pfTs) uazdau
o L4 o 3 1 o A a '
youdu 'l TS Aflvedequesdiudydinarennney (pfTS-JR935, pfTS-JR1004, pfTS-
3 (-] o o ' [ { aaa
1R1079) luFeuuniided Tala wuhiduledfanan liaunsauanseenlugdis sgisnld
[ b4
nnteyaiiveitenuddgvenfduiussenindau pfDHFR uazdau pfTs virhigwa
] [l o J Ay o A a ' as ]
d15vveamsuaaseenluduveudulsl s AldunliInayendneyg Taverfsnnusae
mApuesdau pDHFR wasAnuenimngauvesdunhlIndifon msuansesnvesdu
o o | 1 o A a 1 {4 aaa s
duland TS Aifdnnly Indi¥eudasy (pfrs-1k1079) Tugdiiiswlfisenld tuduwnalavanu
aa dy A Aa v < dy Ay 9y a
annsalunmsseadinvoadeuuafiGoitinnuuanseawestu s VUBIMIALUFOUULIUR
iy minimum media, AN IUNIATI9TA activity voudu lanllR wasnuuoumsuanas
t )
ponvaalusau Taoldinaiin autoradiography Hen1ndl isvhmsnageuiudiu pfDHFR 1u
sihimnsasal§isonld vie DHFR vnmeiufou wudlilddiemaedu pfrs-
1 { o 1 v ) v .
1R1079 Ieglugiiivhenld mifoulunsdluesdau pDHFR mueWufui (wild-type) 910A
aw dy Y o v aov o o ] ] ] A a dy 9
ms3esldiiun Ufduiusseninediu pfDHFR wazdau pfTS-IR AINATU ABINISIANIE

v 3 H
DHFR vousomaisoiladhiy uazdeseglugdisa/fnsnld






