RESULTS

1. Demonstration of Enzyme Dihydroorotate Dehydrogenase in
P. falciparum

The results of the study of DHODase activity in crude homogenate

And after s cording to the method of
Lambros and Vanderbe :, fescribed in section 2.9 of ‘Materials and
Methods', the result JDase activity and protein
concentration in ring ‘stages of P.falciparum are
shown in Table 2 and F ifie activity was found in tropho-

zoite staga (2.59 nmol/mi weotin fing stage (2.06 nmol/min/mg), and

zoite stage (3.84 mg# l} starl to decline in schizcﬂ stage (3.26 mg/ml) and

further daclinﬁ:ﬁ Erﬁh% @W%(w%at ring stage (1.76 mg/ml).
Y - ﬁﬁﬁ‘ﬁfﬁiﬁiﬁﬁé@ﬁﬁﬁ:ﬁﬂ:

schizont stage are much more than when they were at righ statge parasites.
This is due to the fact that the DHODase activity band can be clearly seen in
trophozoite and schizont stages but not in ring stage parasite, after staining

with mouse antibody against the malarial DHODase (Fig. 5).
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FIGURE 4:
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2. Purification of P. falciparum Dihydroorotate Dehydrogenase

The results of the stu Dase purification are shown in

Table 3. The detergent solubi fon § | ( prepared as described in
‘Materials and Methods h : ¢ DHODase activity of

2.94 nmol/min/mg an ncentratio 10 8 mg/ml.

The dete L iase was directly applied to an

anion-exchange Mo _ ‘ n : ‘assa nzyme activity as des-

cribed in section 5 of ° e peak of DHODase act-
ivity was found in fractio pecific activity of 4.64 nmol/
min/mg and protein peaks : , ion numbers 3, 4, 5 as a first
peak and 10,11,12asa secg., : -‘ of tein concentration of 0.21 mg/ml.

(Fig. 6).

The antiv@ractu s from'Mono Q 5/5 &Iumn were pooled and
concentrated on a Centfieon—10 (Amicen),and then applied to the Cibacron

Blue F3GA- ﬁ u&}wlﬂmmiw E’Lf]‘ﬂ ﬁiun 6.2.4 of ‘Materials

and Methods’. Hvar peak of DHODase activity was found IIUractlon numbers
7 and Bq walaﬁﬁﬁ m‘adr‘qlﬂ@%ﬁﬁl”aaks were
found in ftaction numbers 5,6 as a first peak and fraction numbers 7,8,9 as
a second peak, as protein concentration of 0.09 mg/ml. (Fig. 7.2)

After each step of purification,the small amount of pooled active
fractions was checked for the purity of enzyme by SDS-PAGE technique.

The result are shown in Fig. 8.
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The active fractions from affinity column were pooled and concen-
trated on Centricon-10 (Amicon). They were then applied to the Gel filtration
Superose 12 column as described in section 6.2.5 of 'Materials and Methods'.
1t was found that the purification fold of this step is lower than the affinity
column's as the enzyme lost its activity tremendously due to long running
time (40-45 minutes) at room tem peraiub of Superose 12. However, the

result of this step can still fetefnining molecular weight (Fig. 9).
As shown in Fig. 9, the ‘ a@eteroganaity, containing
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Steps Activity| Purification | %
- pmaymin) | (nmovmin/mg) | Fold Yield
1. Detergent Extraction| 2.40.4 /< /3. 9.04 2.94 1.00 | 100.00
2. Mono Q 005 0.4 . 4.64 158 | 21.57
3. Affinity (PIERCE) _\! | . dlesf, 2167 | 737 2157
y_k Jr'
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FIGURE6 : Profile of DHODasglagfiity of P ar; * ted from a
anion-exchange Moo @ geltir C system.
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or Mono Q column
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FIGURE 8 :SDS-PAGE patte \ alciparum DHODase.
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FIGURE9 :SDS-PAGE analysiglofiPialcipe " \ D =’l . A 10% polyacrylamide
gel was run in 0.196 SD$. Matks m 1\ 5 phosphorylase B
(110 kDa), bovine safuih a -r.'.r--:, N\ovalbumin (47 kDa),
carbonic anhydrasé ( KDAJ: 5oybban T‘" n inhibitor (24 kDa),
lysozyme (16 kDa). THe prateins v alned with Coomassie Blue.
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3.Properties of Purified Dihydroorotate Dehydrogenase

3.1 Stability of Dihydroorotate Dehydrogenase

The result of stability studying of P.falciparum DHODase at

3 ‘ iquid Nyj.b) sidering the first day of labo-
ratory experiment as day.0 and has 10 ity,is shown in Table 4 and
— 1 -
Fig. 10. Cell-free extra ; ', ase were found to be ex—
tremely labile. Even igh® fpro ibitors at ~20°C, the

at.And this enzyme was

activity was decreased
more stable at -196°C

ameters, studying by varying substrate
(DHO) concentratuﬂ mw zyme (DHODase) concentration are
patent iviic lis constant (Km) for

shown in Table 5 a ;—;Tr___:.
L-DHO and catalytic] n
Km value for L-DHO wgs8 88.7 + 24, UJM and I(cat value was 0.36 + 0.04 min'.

ﬂ‘iJEJ’WIEJVﬁWEJ’]ﬂ‘ﬁ

3.3 Inhibitor Studies

w @yﬂﬁﬂu} u:ne nﬁu:l geﬂnibitmn abi-

lity of 2 chemicals; 5- fluoroorotic acid (FOA) and 5-methylorotic acid
(CH30A). The results are shown in Table 6 that the inhibitory ability of FOA
(with 509% inhibition at 0.16 mM) is much more than CH30A (with 50% inhibi-
tion at 5.41 mM) (the inhibitor concentration that has 50 % inhibition of the
two chemicals were calculated by extrapolation).

| from calculations. The




bility at -20°C and ~196C.

: The result of the gtudyaf DI o's stal
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In this study, the figs _:‘_;:
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TABLES5 : Kinetic pararfiet dios 6f P, ul DHODase by varying
L-DHO concenfragions D néentration of DHODase .
PRt ’ !"'. \
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FIGURE 11 : Michaelis Menten kifiefic IH-.;;?ﬁ - ““Burk plot (inset)

of P.falciparum DHQDage. .
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TABLE 6 : The results gfth h : ility of two compounds;
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TABLE6a :5-Fluorooraiic dti -

TABLE6b :5- Methylorotic ﬂg

-

‘v: A d

AuEINENIneIns
ARIAIN TN TN



FOA % INHIBITION

(mM)

JQ_%ﬁquf 0.00

0.00
0.05
0.10

le 6b.

CH30A.
(mM)

000 T[F——r——————Y
0.10 T UL
0.20 * 1.5

AU AN

ARIAATUUMINYAE

63



3.4 Molecular Weight Determination

The molecular weight determination were performed by 2 tech-
niques; immunoblotting and gel-filtration chromatographic technigue.

Serum Albumin (MW=8dwkiDa) O i 7 kDa), Carbonic Anhy-
drase (MW=33 kDa), SoybedhiTryps nibit =24 kDa) and Lyzozyme
(MW=16 kDa), were loagdéd if racact 1006 SDS-Polyacrylamide Gel.

The electrophoresis wagiarf iéd out acearding to the method described in
"Materials and Methots’ #T1€ ¥alugs lativemobility (the ratio of the
distance of the tracking dye )W ﬂ ttod, aipstiog molecular weight of

the protein (Fig. 12). T
from standard curve. The
is 55 + 5 kDa (Fig: 9).

ecular weight of purified
enzyme by immunob ltlng technique but DHODﬂa protein band can not be

e
'Q ﬂ'lﬁg\muﬁam BN AR S sandar

mulecular weight marker proteins, consisting of Thyroglobulin (MW=670 kDa),
Immunoglobulin (IlgG; MW=158 kDa), Ovalbumin (MW=44 kDa), Myoglobin
(MW = 17 kDa) and Vitamin B (MW=1350 Da) (Bio-Rad), were applied to
calibrate the Superose 12 column before use (Fig. 13). Standard curve was
then constructed from the calibration (Fig. 14). The enzyme from the affinity
step was eluted at a position which corresponds to 53 + 6 kDa (Fig. 15).
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FIGURE 14

: Standard cu r o
Superose 12 chforfatograpiy N
* indicate the pgSitign of the malarial DHODase.
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