CHAPTER 1V

Methods

1. Identification of uridine phosphoryls se gene
The bioinformatics un \ ying NCBI resources was used to study

on enzyme uridine phosphorylase and xrwsms. The selected model

organisms were identified f¢ idi n -\'ﬁ lase gene using database

of the National g e hilole \ - on (NCBI) available at
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All gene were/tt en | u alyzed for sequence homologies using the

http://www.ncbi.nlngin

BLAST program (Basic loe e:F.-:.! ne search tool) of NCBI available at
777
htt://www.ncbi. h.goV/BLAST/, ( . sThe resulte homology

s’ -
sequence were thén "Sequence of a candidate

urie phosphorylase. JB
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2. Specimens

P. falciparum (T9 isolated) was cultivated by a modification of
the candle jar method of Trager and Jensen (32), using a 5% hematocrit of
human red cell type O suspended in RPMI 1640 medium supplemented with
25 mM Hepes, 32 mM NaHCO, and 10% fresh human serum type O. The

cultures, started at low parasig \% w, were changed with the medium
twice daily until the cul = ;pmla and then harvested for

DNA preparation. 7" ?

was mixed with 1 ml of
EDTA"* SDS (10%).

or 10 min at 4 °C and the

- Wer ' rem oved by extraction twice with an
o "# -

equal volume of,:éhenollchloroform/' ' ol(25:24:1,v/v) at 13,000

shiase was transfered to a
fresh tube. DNA w%g prempltated by addition of ice-cold absolute ethanol

v R G i i

with 1ce-cold absolute ethariol. The pellet was.air dried and resuspended in an

oproph aGae W TE el ased sk, | 6 £

4. Calculation of DNA concentration
The DNA concentration was quantitated by measuring the

absorbance (OD) at 260 nm . An OD, of 1 corresponds to approximately
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50 pg/ml for double-strand DNA. So that DNA concentration was calculated
from the following equation ;

b

DNA concentration (ug/ml) = OD,,, x 50 x dilution factor

5. Candidate gene amplification by polymerase chain reaction R

PCR was used to ampli DNA encoding P. falciparum uridine
phosphorylase, the 5’ ends of prim »/nd primer SK14 (Appendix B)
s i u.‘ﬁ”respectively, were used to

amplify P. falcipa 1din€-phe , The volume of 50 ul of

dNTP, 5 pl of ez fimer jand 2.5 I aq polymerase. The automated
iﬂ"’, . X
thermal cycler was"usgd according {0 the, time and temperature program as

indicated in Table 4-1.

P -.-. =
’ o el
using agarose gel electrophoresis

Table 4-1¥CR parameters for candid
Cycle
1
. 30
AR 1
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6. Agarose gel electrophoresis

The DNA fragments can be analysed by submarine agarose gel
electrophoresis. The concentration of agarose gel depends on the size of
DNA. In this thesis, 1% (w/v) agarose gel in 1X TAE was used. The agarose

gel in 1X TAE was melted, poured into an electrophoretic tray and allowed to

set at RT. The 1X TAE was use\ %’ ctrophoretic buffer.
N )} —
—_— =

The DNA

¥ w of loading dye and loaded
onto the prepared .bh‘\o v/cm and stoped when
dye front reached - 1w stained with ethidium bromide
(EtBr) solution fo

pattern of DNA b

,p 4
e
_.--r.-l"" ‘

A Yféume of PB buffer was added to 1

product and the was vortexed. Tk e was transfered to the

volume of the PCR

microspin cup that’jeated ina receptacle tube, cenltlgfuged at 13,000 rpm for

1 min mdﬂsﬁdﬂ%ﬁm;wﬂﬁfﬂ?p was added with

750 ul of PEWashing buffer and  centrifuged at 13,000 rpm f%r_.‘[r 1 min , discard
oo 8 561 3 bl T4 PR Bt
fresh ﬁlicrocentriﬂage tube and added with 30 pl of EB buffer directly onto the
top of the fiber matrix at the bottom of the microspin cup. The tube was
incubated at RT for 1 min and centrifuged at 13,000 rpm for 1 min, then
discard the microspin cup. The purified PCR product was analyzed by

submarine agarose gel electrophoresis.
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8. Purification of DNA using QIAquick Gel Extraction Kit

The DNA fragment was excised from the agarose gel with clean,
sharp scapel. Weight the gel slice in a tube and added with 3 volume of
buffer QG to 1 volume of gel and the mixture was then incubated at 50 °C for
10 min or until gel melting, The mixture was added with 1 volume of

isopropanol to 1 volume of
the bottom outlet capné centﬁ

into a Qai Quick spin column with

3,000 rpm for 1 min, then

Jrive cloning vector by the

ligation reaction that was performed i m a total volume of 10 pl. The ligation

reaction coﬁlu EJ.@ qqr&j gqn%g‘wcﬂ, "]pﬂfgCR product, 2 pl of

sterile dlstxll% water and 5 ul of2x ligation master miXx. Thﬁ_}lgatlon mixture

s S e o i o b 16°G o 2 s bl procee with

transformatlon or stored at —20 C until use.

9.2 E. coli transformation
The aliquot 50 pl of E. coli competent cells, strain EZ, and SOC

medium were thaw on ice, then the ligation mixture was transfered to the
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cells, gently mixed by hand and incubated on ice for 5 min. The tube was
heated at 42 °C waterbath without shaking for 1 min and incubated on ice
for 5 min. The mixture was then added with 250 pl of SOC medium,
gently mixed and incubated at 37°C for 45 min. The mixture was
centrifuged at 6,000 rpm for 1 min and removed the upper phase of
mixture, then plate the u&@ﬁ mixture onto the LB-ampicillin

agar (LB agar with ml aglpl@h had spread with IPTG and

anti thei@on mixture had absorbed
Jincut d}w\om.

x-gal) and incu

37 °C O/N with shaking mo}]mr n

_-
.-'--“..-

ampicillin. Thefa.ls ‘were harvested at 6,000 rpm 1 ior-5 min. The cell pellet

was resuspended uﬂOO ul of ice-colc (ﬂ the cell suspension was

added with 200 pl ofgfreshy prepared sgbutlonII and incubated on ice 5 min.

e o ) T ST, s v

invert and mcubated on ice ford5 min; then bacterial chromgsome and cells
der] Wi YoV bl Sl dooh onh et min. T
supematant was removed to a fresh tube and was then added with 0.7 volume
of ice-cold isopropanol to 1 volume of the supernatant, gently mix and
incubated at RT for 10 min. The tube was centrifuged at 10,000 rpm for 5
min, discard supernatant. The pellet was washed once with ice-cold 75 %

ethanol, air dry and dissolved in 200 pl of sterile distilled water which added
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with 0.5 ul of RNase, gently mix and incubate at 37 °C for 1 hr. The mixture
was then added with an equal volume of phenol/chloroform (1:1,v/v), mix by
vortex and incubated at RT for 5 min, then centrifuged at 10,000 rpm for 10

min. The aqueous phase was removed which carefully to a fresh tube and

precipitated with 3M sodium acetate and ice-cold absolute ethanol at

~20 °C O/N. The DNA peuet\%“lwg at 12,000 rpm for 10 min and

er drying, the pellet was

washed once with 1cem %)
resuspended in 30 ul‘m'—f

37 °C O/N with shaki mﬁ*éx

-*L e

ampicillin. The ovemlght“gfﬁfmi
LB-ampicillin r:[.a ¥

shaking. The cellfjvere harvested at
in 4 ml of P1 lysis lgaf er. The cells s%pensmn was added with 4 ml of P2

buffer, genﬂ %%Jb%%%@%ﬂﬁﬂ? min. The mixture

was added W1th 4 ml of ice-cold*P3 buffer, geatly mixed anddncubated on ice

CATIAIDRUNEIANIIAEL e

time, the tip was equilibrated with 4 ml of QBT buffer. The supernatant was

foﬁlS min and resuspended

transfered directly onto the top of the fiber matrix of the tip and was then
washed twice with 10 ml of QC buffer. The tip was added with 5 ml of QF
buffer to elute DNA. The plasmid DNA was precipitated with 3.5 ml of
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isopropanol at 15,000 rpm for 30 min and washed once with 70 % ethanol, air

dry and resuspended in sterile distilled water.

11. Restriction endonuclease digestion (33)

The recombinant plasmid DNA was analyzed by digestion with

restriction enzymes. The d% &n was performed following the

conditions of restriction were consisted of BamHI

and Sacl . The dlges 1 in a total volume of 20 pl

v as
using 7.3 pl of steri '
pul of plasmid DN
37 °C for 2.5 hrs!

SS lved in 17.3 pul of sterile distilled

ethanol. After drying, the p@wj ﬂ

TH: candldate sequgnce (P fal&parum undu)&, phosphorylase

seq@mat@aemw onk oy t dideokyghit] teminaton

method using an automated Applied Biosystems Procise sequencer. The

sequence homologies were analysed using the BLAST program of the NCBI
available at http://www.ncbi.nlm.nlh.gov/BLAST/
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13. Recombinant protein expression and purification of P. falciparum

uridine phosphorvlase from E. coli

The construct plasmid, pDrive carrying PCR fragment of
P. falciparum uridine phosphorylase gene, was subcloned into pQE30
expression vector. First, the construct plasmid was double digested with both

of restriction enzymes, BamHINl‘,f %thod 11). Second, P. falciparum

uridine phosphorylase the digestion product using

QIAquick Gel Extr then ligated into pQE30

0 e?px vector, 1ul of uridine
ile” disti d‘,yvatcr nd 6 pl of 2x Ligation

y*o mix and incubated at

expression vector,

) Rl AN SRt g

- E. coli was fyduced by IPTG. First, the po§_i§'ve clones fr(@, SG13009 and -

M1l forpi bk ndedd e 3 el W £ st Hanamycn

medlum and incubated at 37 °C O/N with vigorous shaking, the overnight

culture was then diluted to ratio of 1:100 with LB-ampicillin-kanamycin
medium and incubated at 37 °C O/N with vigorous shaking until OD,,, was
about 0.4-0.5. Second, the culture was added with IPTG to a final

concentration of 1 mM and was then incubated at 18 °C O/N with vigorous
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shaking. Finally, the cells were harvested at 6,000 rpm for 10 min and

washed twice with ice-cold PBS and freeze until use.

All protein purification steps were performed on ice. Frozen cell

pellets were resuspended in 1 ml of lysis buffer added with lysozyme to

!

foaming. Crude hom 12,000 rpm for 20 min at

1 mg/ml, genly mixed by hand incubated on ice. The mixture was

sonicated on ice for 6 times ( sgc cooling), taking care to avoid

equilibrated twice with
aded onto the Ni-NTA
spin column and €entrj Tpm \ ‘ ¢ Ni-NTA spin column
was then washe i )0 i : : 0 ‘ 2,000 rpm for 2 min.
The protein were ce tﬁ ] uffer at 2,000 rpm for
2 min. All samples, ing’,lysa : o‘ , washing fraction and
eluate were analyzed on 2

T, . i
e TR

visualized by stfaﬂing with Coomassie blue.
K ]

Proteinmconcen sampl@ including  lysate,

ﬂow-throu?ﬁ washifig=fraction and eluate were determined by the method

| mu‘&l“gymmzim m m\ﬁm a5 & standard.

absorbance at 595 nm versus reagent blank and plot standard curve. The

of Bio-

unknowns were read from standard curve.
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14. Study on the enzyme uridine phosphorylase of P. falciparum

recombinantly expressed in E. coli

14.1 The enzyme assay method of uridine phosphorylase
The activity of uridine phosphorylase was assayed by following the
phosphorylation of uridine. The reaction was monitored by the loss of uridine

u H w n a Shimadzu spectrophotometer

aterb ssayed mixture contained 50

absorbance at 272 nm (e =

e reaction was initiated

37 °C for 1 min before

14.2 Study on gmetlc properties of uridine phosphorylase

ﬁ”%ﬁd’ %%E#W@%ﬁﬁqrﬂﬁ was determined by

varying sut?sltrates J(uridine) cqncentratlon d the amouajof enzyme was

. i b e bt 3;%1’3 ¥4 b | reentraton of

substrates, these values were plotted as Michealis-Menten kinetics and
Lineweaver-Burk plot then were calculated the Michealis-Menten constant

(K,) and the turnover number (k)
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15. Enzyme molecular mass determination

The molecular mass of P. falciparum uridine phosphorylase was
estimated by running SDS-PAGE compared with the standard protein

marker.
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