RESULTS

1. Detection of the Enzyme Succinate Dehydrogenase in

@ from in_vitro cultivation were

-ﬁ

isolated from host red.é v : m—\ olest cell-free parasite were then
lysed and called crud /// \ \:\ r centrifugation of the crude

P. falciparum ( Tg isolate)

P. falciparum ( T

homogenate. was exirag A-/L/ ot \ on fraction. The supernatant
fluid was also saved. Tl - fire ?’ \\ \- bjected to enzyme assay of
SDH activity. The resu : ';‘? “s\‘-.‘ crude homogenate, supernatant
fluid and detergent solubilizatiga-fract \ falciparum (Tg isolate) are shown

in Table 2. The specific P“W crude homogenate was 91.11+59.25
nmol/min/mg .E;.,z.__-.._';.;._.t;..;q-..;.;..\;_ uid was 85.02 + 58.73
nmol/min/mg prntei' :

pellet was 5.12 + 4.04¢nmol/min/mg profein ( n=7 ). The specific SDH activity

in crude hom%euﬂvg m&ni%q n‘inzyme activities in the

) R R[0T e

nbiuhilization fraction of the



SDH Activity

yw § | fumol/min/mg protein)
\
\ / '

Experiment No. | cride"homogenat swpernate  detergent extract

=] o wh B W N e

e
-

5.08
|

o)1 TN SRS e

PN TR UM TRA Y-

43



49

2. Purification of P. falciparum (Tg isolate) Succinate

Dehydrogenase

The supernatant fluid containing more than 90 % of enzyme SDH
activity was used as a source of starting material for purification. It was directly

| omatography column and assayed for
nd methods, section 6.5 ). The

—
ftaction_numbers 3, 4 and 5 with specific

applied to anion-exchange
enzyme activity ( as desi ‘
major SDH activity was, in the ion_ns
activity of 5.38 nm o ‘a\r Jconcentration of 3.76 mg/ml
(Fig. 4). :

The active iry eluted from the Mono Q

column were pooled \Y\ ono S column ( as described in
materials and methods, sec == - The major SDH activity was found in the

fraction numbers G-and 4 with'si cific act ,: 2 nmol/min/mg protein and

Y

protein concentrati ig.5 m
‘a Y

The ﬂ% &’aanw gm@m&m@ eluted from Mono S

column 1i='.r::ral'l'{I led and thenfapplied tosthe Superosea gel filtration FPLC

cclum’ﬂq(ﬁﬁ&mﬁm:lw ﬁtmgj) The major SDH

activity was found in fraction numbers 30 and 31 with specific activity of 9.0

nmol/min/mg protein and protein concentration of 0.1 mg/ml ( Fig. 6 ).

It was found that the purification fold of each step was relatively low, as

the enzyme tremendously lost its activity due to the long running time at room
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temperature, especially in the Superose 6 gel filtration chromatography.
However, the results on the Superose 6 gel filtration column was used to
determine molecular weight of the native enzyme. Table 3 shows a
representative experiment on SDH purification from P, falciparum ( Ty isolate ).

It was noted here that very low % yield and fold purified was obtained.

each step purificatiéfi, i #o8 fden w ated that¥the purified enzyme after the

Superose 6 columa®( Jné F, G. Fig onftained 2 major protein bands,
indicating the subu ‘ z e n *1 5 » Tfom the parasite. However, the

was apparently shown only after
loading the enzyme with “ :f mown in Fig. 8, the purified enzyme

obtained from the \Sui 6 colun ee Mable) 3 ) was then subjected to

. v ; g
nondenaturing PAGE a OFe protein band after Coomassie
1
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3. Prnpert:les of Purified Malarial Succinate Dehydrogenase

ARTANNIUARIINE IR E

3.1 Stability of Malarial Succinate Dehydrogenase

staining.

Stability of P. falciparum ( Tg isolate ) SDH was performed by
keeping at 4°C, -20°C ( freezer ) and -196°C (liquid N7 ) and considering the

first day of laboratory experiment as day 0 having 100 % activity. The result is
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purification step| total pgéte J tivity purfication %
. mg)  fold yield
l. Homogenate 1.00 100
2. Supemate 2.18 88.96
3. Mono Q 392 42.33
4. Mono S . 4.91 4.65
5. Superose 6 0.09 9.00° 6.57 0.18
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shown in Table 4. The enzyme SDH activity was found to be extremely labile.
The activity was decreased by more than 80 % overnight at 4°C. And this

enzyme was more stable when stored at -196°C than that of 20°C.

3.2 Kinetics Parameters Determinatiuns

Kinetics y varying concentrations of

substrates of the e £ -l , and fixing enzyme SDH
concentration. The € £R0 1\x ., 7 and Fig. 9. The apparent
onstant ( kcat ) for succinate

\\\ \
er software program ( Fig. 9 ).

;.E’Il and 0.20 pM, and kcat

Michaelis - Menten co
and CoQg were cilcu
The Km values for suge

\
values were 0.11 and 0.0 \ n=2 )( Table 7 ).

Inhibitory effeets of various ggompounds on the purified malarial SDH

e

G el
nxaluaqtate were a.lsn cum it 13.02 and 12.06

UM. ( n=2 ). Plumbagin was found to inhibit more than 50% at a concentration
of 5 UM. Other antimalarial drugs, such as chloroquine, artemisinine and
atovaquone were found to have no effect on the malarial enzyme, as what found
with 2-thenoyltrifluoroacetone, a wellknown inhibitor of mammalian SDH

(Table 8 ). The structures of some antimalarial drugs are also shown in Fig. 10.
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Compound | Ki(uM ) ( % inhibition ) SDH
A ntimalarial ts:

Chloroquine na
Artemisinine 0P
Atovaquone 0c
Plumbagin* 554
Inhibitor®
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Oxaloacetate 7 4 240

Fumarate

Thenoyltrifluoroacstone), . - - oe
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3.4 Molecular Weight Determination

Determination of the molecular weight of the purified malarial SDH was
performed by 2 analytical techniques : sodium dodecyl sulfate polyacrylamide
gel electrophoretic ( SDS-PAGE ) and gel filtration chromatographic techniques.

By using SDS-PA 3E anafv&e™arious molecular weight marker
— -
proteine were loaded ¢ 10 ¥ @eI 6™ SDS-PAGE . These included
phosphorylase b ( MW" =9 VKD . boYinggserum albumin ( MW = 66.2
ydrase ( MW = 31 KDa ),
Wysozyme (MW = 14.4 KDa).
The relative mobility#of #p ' ' wete plertad “against molecular weights on
a semilog graph (Fig 1LOAThédmoledular weight of malarial SDH was
4

calculated from the standard’eeve—HEWES shown that the molecular weight of
e
e { f-

the subunits of purifie .4 and 35.0 + 1.7 KDa

:, ’
AY |

Yy
(n=l5}(Flg.11. m
By lﬁlugﬁl fguﬂoﬂ WW ﬁcﬁuque molecular weight

marker prutems thyroglobulin § MW = 670 KDa ) , immunoglobulin ( MW =
153 kb Y1 ilbiinn WM‘MQ%&M@ MV = 17 KDa ) and
vitamin Elg ( MW = 1350 Da ) were applied to the Superose 6 FPLC column
for calibration ( Fig. 12 ) . Standard curve was then constructed. The malarial
SDH was eluted as a native form at a position which corresponded to 86.0 +
2.6 KDa (n=6) (Fig.13).



MW ( Daltons )

——

e

e e e ar o

S 1500 552

[— AN 21,500

ﬂ‘LJEJ'J‘VIH‘VﬁWEﬂﬂ‘i

14,400

0.65 1.85 ¢ 245

QW’WGﬁﬂ@Mﬁﬂjﬂﬂ’lﬁﬂ

e MW ( Daltons )

3.60

08



A280
|
i

Lad | o e

4 B EREE N

==t
LR :
RAINE

"

K

===

0 45 9.0 13518.0 225

Fluant Volume ( mi )

¥l 670 KDa

#2 158 KDa

# 44 KDa

# 17 KDa

# 135 KDa



MW ( Daltons )

S

=

Augineningins
asasdlumainethy

—s— MW ( Daltons ) ‘

17,000

12.5




	Chapter 3 Results
	1. Demonstration of Enzyme Succinate Dehydrogenase in P. Falciparum
	2. Purification of P. Falciparum Succinate Dehydrogenase
	3. Properties of Purified Succinate Dehydrogenase


