CHAPTER 2

MATERTALS’ AND METHODS

1. Extraction of Plasmodial DNA (Tungpradubkul, 19563)

blood of a Thai pa nce in 19/9. This strain

| \\\““*
NN

M used in the experiment

tant with concentration

teu of 1. S:cll;l6 and 5x10 5!-[

was both chloroquin
of drugs that inhik

respectively.

was obtained from Sodsgi ment of Biology, Chulalongkorn

University, and was con ;b, ined in the laboratory of

Department of Bi SEry, Faculty of Science’Mahidol University.
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Cherfi s and Solu

ﬂuﬂimﬂmiﬂﬂﬂﬂi
M ASHETN T A

~ 3M Sodium acetate pH4.8

= 0.01 mM Tris-HC1 pH 8.0, 0.0lm!} EDTA, 0.85% NaCl

= TE buffer : 10 m Tris-HCl, pH 7.4, lmM EDTA

- Pronase (Calbiochem) proteinase 400 ug/ml of 10 mif

Tris-HCl, pH 8.0, 10 mM EDTA, 10 mM NaCl, 2% SDS
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- Water saturated distilled phenol containing 0.1%
8-hydroxy quinoline

= 3% isoamyl alcohol in chloroform

- RNase "A" (sigma) DNAase-free. 10 mg/ml, heated
at 100°C for 10 min just prier to use.

/- absolute ethanol, 70% ethanol

= diethyl ether

_ Twenty m g Pl ame 7 faie: infected human red cells
approximately 10 | population of ring,
tmphozoite- and s 1 20 culture dishes
(10x35 mm ) and géshed dq ' aCl ' . by centrifugation at
650g for 5 min at :-. 14 discarded. 1 ml of packed
human red cells werg gp sl:' water and centrifuged at
maximum speed in a bes or 15 min at 4°C and

supernatant fluid discazdad as suspended in 6 ml of 1%

Triton x-100 #f-ordar to Solusiliss oi ;" ne. The parasite pellet
obtained after ca Sain was washed with lml
of 0.01M Tris-HC1, RH 8, 0.01 H » 0.85% NaCl and centrifuged

again. ﬁaﬂn%ﬂ ’l‘] % %W%’ }ﬂaﬁes was deproteinized

by incu!ml:ioﬂ"l at 37°C for 5 hours in 2&1 of pronase, solution.

q W’] a}i n i,gﬁ] separat’] ’grcv pghlit:lﬁriijﬂmml"ﬂhlﬂmf‘m;

extraction as follows. Equal volume of water=saturated phenol was
added into DNA solution. The tube was gently mixed by inverting for
2-3 min. One volume of 3% isoamyl-alcohol in chloroform was added
and the solution gently mixed as above, The solution was then

centrifuged. at 650g for 5 min. The lower layer was removed and phenol-
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chloroform extraction step was repeated 2 times., The aqueous phase
was reextracted for 2 times with 3% isoamyl in chloroform. Phenol
and chloroform was removed by extracting with 2 volumes of ether for
5 times. DNA solution was treated with 100 pg/ml DNase-free RMhase

by incubating at 37°C for 1 hour . The solution was extracted with
phenol-chloroform for 2 timgs and once with chloroform. The aqueous

was extracted 3 times with ethe Tb DMA solution was then added

1/10 volume of 3M

' .—J
14 ab@ml were then added and
e A was collected by

DC "\ _perat:ure. The pellet

the soclution was le

centrifugation in & 1 speed for 10 min,

washed once in 70%

was dissolved in 20( Eored at 4°C. DNA concentration

was estimated by measih 260 nw (Shimadzu UV-240

spectrophotometer). lvalent to 50 pl DNA/ml.: The

DNA concentration should b nige of 0.1-0.5 ug/ul.

2. Preparation f,,— :
!~Iai:tzu*:ial~£m!B

@ WHANUNIH ke lEdi end a1, gve w06,
thi, had R17, uup E 44, rel Al, F' tra D36, Z &M 15)
e AROENES AT AR Y
2, Chemicals and stock solutions
- Lugia-Bertani (LB) media, 1 liter containing
Bacto-triptone (Difco) 10 g

Bacto-yeast extract (Difco) 5 g

NaCl (Carlo erba) : . 5 g
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- Amphlicillin (Sigma)

Stock solution of 10 mg/ml solution of the sodium
salt of ampicillin in sterilized water, 2.5 ml were added to 1 liter
of LB-broth-to make a concentration 25 ug!;xxl and stored at 4°C for
only 1-2 weeks,

- Tetracycline (Sigma)

Stock so of 12,5 mg/ml solution of tetracycline

ymth was made up to final

hydrochloride in steril

concentration of 12.5 *C for 1-2 weeks,

p by dissolving solid

NS

\ glucose, 25 mM Tris-HCl

entration of 34 mg/ml

Lyso >
PH 'B'ID’ lu IIIH d ‘!!J_ s Ly \.‘

vdred just prior to use by

Al ﬂi 1iwh i) ﬂﬁi“‘“‘“"’“
AR GRSAERIT e &

Method

2.1 Large scaleextraction of Plasmid pUN12l and recombinant

plasmid (Birnboim and Doly, 1979)

Escherichia coli J¥ 107 harbouring plasmid pUNI21, or

012545
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recombinant plasmid pUNK1-32, pUNK1-34, pUNK1-43, pUNK1-45, pUNK1-51
were grown in 10 ml LB medium containing 25 pg/ml ampicillin (for
pUN121) or in 10 ml LB medium containing 12.5 pg/ml tetracycline
(for recombinant plasmid) at 37°C with sh;ﬁing overnight, 1% of
activated cells were transfered to 250 ml of LB medium containing

25 pg/wl ampicillin (pUN121) or 12.5 pg/ml tetracycline (recombinant

plasmid) in 500 ml flask, andy bated at 37°C with vigorous shaking

lified by adding 170 pg/ml

by centrifugation in
GSA rotor at 5,006 o 3 g :;‘_ min. cell pellet was suspended

in 10 ml of fresh - pfi gk ‘ _-\. f\1ysezyme, for 30 min on ice

ML of freshly prepared 0.2 M

HaDH-1$ 505 was addedg | " j -' -,' \‘ ¥sis and to ﬂenat-ura mA. The

solution was gently m 0% for 5 min, The cell lysate was

then neutralized by #l spdium acetate, pH 4.8, and

i -
left on ice for Birmen=—1 Mited during tais tine,

7 3

AU ANANTNYANL. e
N 015 NI4TV PV MR} 10T S

The high concentration of sodium acetate also caused precipitation of
high molecular weight RNA and protein-SDS comple . The solution was
then centrifugation at 8,000 rpm (Sorval ss-34 rotor) for 15 min.

The supernatant fluid contained plasmid DNA and low molecular weight

RNA. Plasmid was precipitated by addition of 2 volumes of absolute
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ethanol at -20°C for 1 hour. The DNA pellet was obtained from
centrifugation at 6000 rpm (Sorval ss-34 rotor) at 4°C for 10 min

and washed with 70% ethanol for 2-3 times and dissolved in

2ml TE. The solution was transfered to :e-m:rifuga tube (15 ml tube)
and TE was added up to 8 ml, Then 8g of CsCl was dissolved in the
solution and 0.8 ml of 10mg/ml (HED} ethidium bromide were added, The
final density of solution should be 1.55 g/ml and the concentration

of ethidiumbromide should be & ely 600 ug/ml., The solution
and protein aggregat .'f43 ml ultracentrifuge tube

(Beckman) and was

70M ultracentrifuge
(rotor 70,1 Ti) rs, The band position
was detected unde® consisted of bacterial
chromosomal DNA, ghe siddle %\\ nicked circular plasmid
DNA, and the loweryba . . - - \ \ circular plasmid DNA. The
lower band was remo th = | b\ ermic needle (Terumo).

1-2 ml of closed circlatipaies F collected and an equal volume

of isoamylalcohol was adted ‘to s hidium bromide., The solution

was cerutrifuged uug Ior 3 min & - :' rature. Extraction
step was rapeatedﬁbu uh&s of water were added

to dissalve salt, fellowed by 2 w s of absolute ethanol, The

solution waﬂnuﬁe% md&lem ﬁ W’EJ %ﬂ ﬁu The plasmid

was collected by centrifigatdon at 800g.for 15 min., gFhe DNA pellet !
was w&m&&ﬁ nhmmmg‘m giqa ﬂln temperature.
The pel‘!tat was dissolved in 500 pg of TE, The concentration of plasmid
DNA was estimated by measuring the absorbance at 260 mm (Shimadzu

UV-240 spectrophotometer)
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2,2 small scale extraction of recombinant plasmid

(Birnboim and Doly, 1979)

Escherichia coli JM 107 containing recombinant plasmids
were grown in 1.5 ml LB-media containing 125 pg/ml tetracycline. The
suspension was incubated with shaking at 37°C, overnight. The suspension

was transfered into 1.5 ml Eppendorf tube and the cells were pelleted

by centrifugation for Z min rf microfuge. 100 ul of 2 mg/ml

lysozyme solution was was mixed well and incubated
on ice for 10 min. ~ fres prépared 0.2 M NaOH in 1% SDS

n incubated on ice for

R
i Ee \\\ added, to neutralize the
5 \ '].'he precipitation was

r.uba was centrifuged in

solution was added
5 min. 150 ul of 3

solution and to pre

an Eppendorf centrif ﬁ 56 .': M for| l0ymin. Plasmid DNA in

L d ith 2 volumes of cold absolute
ethanol at -20°C for lho 'ﬂy »' ugation, the DNA pellet was
dissolved with 20 CpH8.0,) 0.1 M sodium
acetate, The -'-?7-% ‘ \- 2 volumes of cold

absolute ethanol at —2{] C for 30 miu. The pellet was washed in 70%

ethanol for ﬂ:ﬁﬂ ?rﬂl&] WTW:EJ ﬂﬂ&ﬂaﬁﬂssulved in 25-50 ul

of TE buffer.%! The plasmid DN} was analyaed on ngnose gel electrophoresis.
= RARATUHNIL NHARY = == - =

DNA bands were visualized under short wave UV light. Plasmid concentration
and size was estimated by comparing with known concentration of ADNA

markers generated by cutting ADNA with enzyme Hind III.
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3. Restriction endonuclease digestion (Maniatis, 1982)

Meterial

1. Buffers : Restriction endonuclease can be divided into
three classes, depending on the requirement of ionic strength in buffer
system. By following this scheme, only three stock buffers need to

prepare as 10x stock solution which can be stored at -20°C. But a few

enzyme will not work well tse three buffers and the specific

Table 1 10x Buffet £ reg B tion \"' case digestion

Buffer NaCl Dithiothreitol (DIT)

0 bt F ey -1\ W0 o 1 o
medium 50 mM | a Lo
high 100 mM RO 1 nM

specific* -

* buffer .'Eor‘e Smal

ﬂ‘NEJ'J‘VIEWliWEJ\’m‘i

2. Restriction epdonuclease enzymes :

Q Wr] ﬁ%tﬁ@é%ﬂﬂ Q"%‘&l{]’a '&Jd to digest

plasmid pllel EcoRI* was used to digest Plasmodiwm faleiprum K1 DNA,

and others enzymes in table 2 were used to characterize recombinant

plasmid
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Table 2 Restriction endonuclease enzyme used in this study

-

L incubation 8
Enzyme Salt Recognition sequence
temperature
Accl med 37%c 5* ...GT+(AG) AC...3?
Aval med i7’e 5'...G+PyCGPuG ...3"'
BasHI  med | W o sGIEATEE 4403
BStNI  low . / , .cce(hoe ...3'
Clal med | e J
Ddel med . 1
EcoRI high . L
EcoRI#* low P L
Hhal med T
Hind II med el B SN Nerevipuac .30
Hind III med s .
Hinf I med sesd?
kpn I low sond?
Nae I med esed!
Nde I 37%c 5%, .Gﬁi-T&TG e L
TR e
Pst I Az cs 5% ...GTGGMrG ...3
mammnwwwﬁmaﬂ
SacIl 37%¢ 5'...CC0C466G ...3
Sal I high 7% 51,..01TCGAC  ,,..3!
Sau961 low 37% -5'...G+Tﬂﬂﬁﬂ sred?
Sma I specific 37%¢ 5%, .CCCEGGG 4 ,a3"
Sst 1 low r'e 5 BABCTHC 44
Xbal high 37°c 5"...T+CTAGA ...3'

dhol high 37°c 5'...C+TCGAG  ,..3'
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All enzymes were stored in buffer containing 50%
glycerol at -20"c. In the reaction mixture, enzyme was not more than
10% of total volume because a high glycerol concentration inhibited
enzyme activity. One unit of enzyme was defined as the amount required to

cémpletely- digest 1 pg of lamda DNA in 1 hour in.the recommended buffer

at 37°c
3. DA '
- _ m '&KI DNA from section 1
— LN L _‘; o tiﬂn 2-1
y section 2.1 and 2.2
4.
Method

121 digestion for cloning
ﬁ m h digested with
EcoRI*, Thiﬂnmﬂ digested idif:led condition,
LG T
salt bﬁe T‘[am:M ycerol in the mixture) and

24 ul sterile double d:l.stﬂled water. The mixture was mixed well and

incubated at 37'c for 2 hours to obtain complete digestion. The enzyme
was then removed by phenol-chloroform-ether extraction and DNA precipitated
by ethanol precipitation. The DNA pellet was washed once with 70% ethanol,

redissolved in 20 ul TE buffer and analysed by gel electrophoresis on
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0.7% agarose. DNA digested with EcoRI* was used in cloning experiment.

Purified pUN 121 vector was digested with enzyme
EcoRI. The reaction mixture, 50 ul, contained 10 ug DNA, 5 mg of 10x
high salt buffer, and 20 units of enzyme EcoRI. The mixture was
incubated at 37°c for 1 hour. After completion, the digested plasmid

was phenolized and precipitated. The DNA pellet was washed once in

,f//m buffer and characterized by
Z.
". | T——

digestion for Southern hybridization

/ $}\\ as used to select highly

- 70% ethanol, then dissolved

agarose gel electropho

3.2 Rectmb:
St h o

repetitive DNA from gfecgmbi gs lone | \ lously selected by colony

A
hybridization. The ghose: ' \\. were extracted (see
i
4 %

N

dd DNA could be determined by

section 2.2) and digesfed 'k in order to open the closed

circular form so that t

comparing with DNA size mai? ;’ action mixture, 20 ul, contained

0.5 ug of recombimdnt p lasmid DNA —_—i—.. :_‘ salt buffer, and
e ——— wre—— \.

i

reaction was stopped by the addition of loading dye, prior to loading

1 - u
e o A NN HEIN
. (
3.3 Plasmodial genomic DNASdigestion fc&’_n_utharn hybridization

ﬂWTﬂ» UARTINE TS

In order to locate recombinant plasmid pUNKI-34 and

2 units of Bam HIV’ T 37°c for 1 hour. The

pUNKI-45 on Plasmodium faleiparum genomic DNA, P. faleiparwn KI DNA was

cut by various restriction enzymes and the ‘recombinant plasmids were

used as probes. The digestion mixture, 30 ul, contained 1 ug P. faleiparum
strain KI DNA, 3 ul of 10x high salt buffer for EcoRl and Sal I reactionm,

or 3 ul of 10x medium salt for Bam HI and Hind III reaction. Enzymes



were of 10 units. Incubation was at 37 c for 3 hours. The reaction

was directly stopped by the addition of 4 pl of loading dye. The
solution was mixed well and analysed by I‘J.?_I agarose gel-electrophoresis.
The DA in agarose gel was the processéd for Southern h}hridizat:l.nn

experiment (see section 6.2)

3.4 Recombinant DNA digestion for mapping

Three hundred %&1-3& and pUNE 1I-45 was cut

fo ion mapping using 2 pl of

St gnzyme! in a total volume of

with various rentric

10x salt buffer, 1—

\\‘*-

r with Bam HI or HindIII.

a ectrophoresis,

20 pl. Bam HI or Hi gestion experiment and

4. Ligation between pUN 1 and Zlapmodin ‘aletparum K1 DNA
Tt \

P, falmpm’wn DNA gested with EcoRI*

ﬂwmﬂmwmm
Vb arisredined it gLl

10 mM Hgﬂlz (H & W ; JT-Baker)
11 mM DIT (Sigma)
1 mM ATP (Sigma)
100 pg/ml nuclease-free bovine serum albumin (BRL)

1l mM spermidine which was already neutralized to

pH 7 (Sigma)



3. ‘].‘«il DNA ligase ( BRL)

4. Double distilled water
Me thod

The cohesive ends of plasmid pUN 121 and P, faleiparum K1
DNA (from section 3.1) were ligated in the ratio of l:1 using enzyme T4

ligase. The reaction mixture, 20 pl, contained 600 ng each of EcoRI

digested pUN 121 and EcoRL%* "-{r - faleiparum K1 DNA, After
e b
incubated the DNA at &0.°C for néuick cooling on ice, 1 ul

of 10x ligation buffg

ae enzyme were added. The
reaction was carri . Self ligation of EcoRI
digested pUN12l waé pattemns of s&lf ligated

DNA were determine

5, Transformacion (Hg

Materials

[I: liter containing

i
2% try'pl:one, U0.5% yeast extract, 10 mf

ﬂ uEJ’J VI ﬂmwm‘ﬂﬁ“ mM MgCl,, 10 mM
QR RIN TN

plus 0.02 M glucose

~ LB-agar : 1l liter containg
bacto-triptone (Difco) 10 g
bacto-yeast extract (Difco) 5 g
NaCl 5g

bacto agar (Difco) 15 g



- 12.5 pl/ml tetracycline (Sigma)
3. Solution = DMSO (dimethyl sulfoxide)
= DIT ¢ 2.25 M DIT in 40 mM potassium
acetate pH 6.0
- TFB : 100 mM rubidium chloride (Sigma),
45 mM }ﬁlﬂlz ﬁHzﬂ, 10 mM CaCl, 2H.,0,

2 2
hexamine cobalt chloride (Fluka)

morpholincethane sulfonic

o1 =g

4, DV LN - faleiparum K1 ligated product

Me thod
In prin kM 107 cells were obtained
by treatment with divalgr (; e =-'- or cation solvations, DIT

and hexamine cobalt, to enhames between DNA and the phospholipopoly -

saccharide of ce su " V.
V.o )
; ma ml SOB medium at 37°¢

E. co

"

with shaking overnight, 0.5 ml of agtivated cells were inoculated into

sou 500 oeaffh | ARERIWEIN T s -

for 3-4 hﬂm{until OD = 0.3-0¢4). The lag phase cellsswere tranferred
into ﬁmﬂamsimu wln’;m(&i{;]:ai g centrifugation
at 3.0Dﬂqrpm, 4°c in a Hettich-M 25 centrifuge for 10 min. The pellet
was suspended in fmiftu‘ha of cold TFB solution after incubation on ice

for 10 min. The pellet was collected by centrifugation at 3,000 rpa,

4°c in a Hetticn-M 25 centrifuge for 10 min again, and resuspended in

1 ml of TFB solution. Following addition of 35 ul DMSO, the solution



26

was left on ice for 5 min. Thirty five pl of 2.25 M DTT in 40 mM
potassium acetate pH 6.0 were added and the solution was left on ice
for 10 min. before 35 ul of DMSO were added again, The solutiomn was

cooled on ice for 5 min.

Two-hundred ten pl of competent cells {lEIB-ng cells) were

placed into a cold centrifuge tube and 100 ng of ligated product (from

solution was incubabe® 37//c \fox 1 hoir e transformed cells were

then seperated on agax plate containing 12.5 pg/ml tetracycline and

6. Screening for Fepftitive of Plagmodium faleiparum

Three steps w@te ugpt ; pn Fepetitive clones of P, faleiparum,
namely, colony hrbridia \Eep olony hybridization, and Southern
blot hy‘hriﬂiza o o 8 (o 4 .- B '—"*—“""j‘ 'Pmlm Kl was used as

probe.

QERINTUNAINYINY

« Media

- LB agar containing 12.5 vg!ml. tetracycline
- LB agar containing 100 pg/ml chloramphenicol
2, Solution

- 0.5 M KNaOH
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- 1M tris-HC1, pH 7.4

~ 0.5 M tris-HC1, pH 7.4, + 1.5 M RaCl
3. Nitrocellulose filter (BA 85, Scheicher and Schuell)
4. Sterile toothpicks

5, Recombinant clones (from section 5)

&: at low density om 12.5 pg/ml
lé&d by sterile toothpicks
and stabbed onto t{ o e

placed over tetracycline-

N
LB plate. E. colv aiping p \ p‘BRF'l-h", was used as
positive control an 07 e .-‘- 3 g plasmid pBR 322 was used

as negative cont ng set and other was kept

\ N\
7°c overnight.

\\

ljon 5, which were grown at

as master set. E

high colony densir.y, :'-—ér o two sets of nitrocellulose

filters, and the ‘_i_u.___—._:_, e at 37°c for overnight
f = A
incubation. m

mm@u"éjj"ﬂaﬁ A o oo,
Q WA ‘%‘ﬂd WA ) G eacers ver

remve and placed (colonies uppermost) om 0.75 ml of 0.5 M NaOH for

5 min, to lyse the cells and denatured DNA. Then the filters were:-
blotted dry on 3MM paper(Whatman). This step was repeated for complete
lysis of cells., The filters were neutralized twice by transfer to 0.75
ml of 1 M Tris-HCl pH 7.4 for 5 min, and blotted dry. The filters were
then put on 0.75 ml of 0.5 M tris-HCl pH 7.4 = 1.5 M NaCl, twice for

5 min each, to fix DNA on the filter. After that the filters were. .. . .
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subsequently washed with 95% ethanol, chloroform and distilled water
using colony hybridization filter device (MV 082/0 ; Schleicher &
Schuell). Then the filters were baked at 80°c for 2 hcurgand stored &t

4'c in sealed plastic bags until required for section 6.1.3.

6.1.2 Nick Translation of DNA probe (Rigby, 1977)

Materials

ethyl ammonium salt, 6,000 €i/m mol

20 pCi/ml AR
2. t a1 dr ot 950, mM Tris-HCl pH 7.5, 10 mM
MgCl,, 50 ug/ml }
<
4.

1:111&:1 wnter

ﬂW‘TﬂEJVIﬁW e113

¥l. GF/A filter ‘?apar (Whatman,}

ARTAITI A RN

13, 95% ethanol

14, Sepadex G-50 (Pharmacia)

Method

The reaction mixture, 25 pl, contained 400 ng of K1 genomic

DNA, 2.5 pl nick translation buffer, 0.6 pymol GATP, 10 ymol of each
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dGTP, dCTP, dATP, 40 uCi of (a=-2P) ATP, 2 ug of Dase I and 1U of
E. coli polymerase I. The solution was incubated at 15°C until maximum

incorporation of {u—azP) dATP into the DNA was obtzined.

Kinetics of the reaction was followed by periodic
measurement of radioactivity of 1 ul reaction mixture spotted on GF/A

filter paper scaked in 108 TCA. The filter was washed with 10 ml of

counter (Beckman LS ' erpﬂratiun could be

determined by comparig , » loaetivi ty of 1 pl of reaction
mixture spotted on When ma:dmmn incorpora-
tion was obtained, by addition of an equal

volume of 250 mM EDT, t 65°C for 10 min. The
labelled DNA was sepa I"_'I.ent:ld? by loading onto &
l ml column filled wit 1 of TE buffer were added,

and the column r:entr:lfuga e was collected.

ﬁ.1f§;}—~-~—

Materials md stock salutiuns

A ummamm U St 9 st
“““ﬁ“m R9BIAUURINYNAY

-5 x SSC (lx standard saline citrate was 15 mM NaCl,

15 mM tri-sodium citrate pH 7.5)
= 5x Denhardt's solution
" 2. 50 x Dephardt solution contained

- 10% Ficoll 400 (Pharmacia)
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1 X polyvinyl pyrclidone (Calbiochem)
~ 1 % bovipe serum slbumin (BSA Fractiom V) (Sigma)
- 50 mM EDTA
- 200 m{ Tris-HCl pE 7.5
sterilized by filtration and stored frozen
3. Salmon sperm DNA (sonicated)

per= DNA/ ml PHB solution heated

4.

» denatured just prior

to use by heating i ~\-h ck cooled on ice.

Me thod

prehybridized with 5-7 ml
of PHB solution con A red salmon sperm DNA. All
air bubbles in the bag we much as possible, The bag was

sealed with plas sealer and inc 30 ¢ for 16-18 hours.

The l[ : ‘r,'j resh HE (the same as

PHB) solution conte ning heat denatured sonicated salmon sperm DNA

was added fnﬁﬁ ﬂ ‘J%ﬂﬂ ﬁwmbe (10° cpm/bag with

specific actfility of 1-5 x 10 cpm/pg) . Tha volume of hybridization

QRGN TRIWN N NYAE B oo

the bag Was then resealed and incubated at 30'c for 48 hours, .

6.1.4 Washing to remove non-hybridized probe

Materials and stock solutions

1. 20 x ssc (3M NaCl, 0.3 M Trisodium citrate pH 7.0)

2. 10% sSDs
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Method

All of the HB solution was removed and the filter
was washed twice with 3x ssc at room temperature with shaking for 10 min.
The filter was then washed with shaking in 0.1x ssc 0.1% SDS at 50°c
for 15 min for 4 times. The filter was air dried on 3MM paper and put

into sealed-plastic bags.

=xposed to x-ray film in an

x-ray cassette with nsifying © and left at -70°C for appropriate

=
ot

¥ fhe exposed film in

y
ﬂ u %ﬂ ﬁﬂéfwmﬂ ?nm ~70°C freezer and

allowed to wdpm up for 30 min, The film was removed from the cassette

= QTR RN TN ST B e

2-3 minf until the signal was seen. The film was then washed in water

time. The sigrn y N —

developer and fixg .

and immersed in fixer until the film was clear, The film was finally

washed in water for about 1 hour before air drying =t room temperasture,

6.2 Southern blot hybridization

DRA in agarose gel from section 3.2 and 3.3 were treated



and transfered to nylon membrane after the gel was stained with

ethidiumbromide (2.5 pg/ml) and photographed.

Materials and stock solutions

1. nylon membrane (Dupont) cut to dimension of gel
2., 20x ssc (34 NaCl, 0.3 M trisodium citrate, pH 7.0)

3. 0.25 M ECl

gstin box containing 0.25 M
HC1 solution to depuris t ¢ D .7 C ... erature for 10 min, this
was dome, twice, The ge E;.-_;_ ‘-;_._', d in distilled water. DNA was
denatured by s “ w . ‘aining 200 ml 0.5 M NaOH,
1.5 M NaCl salut - for Ao ' twice. The gel was

neutralized by shaki-ig in 200 ml of 1 M Tris-hCl pH 8-1.5 M KaCl solution

fox 15 atn, ﬁuﬂﬁ%ﬁaﬂﬁ WEINT
NYaY

Nylon membrane was cut to a size 0.5 cm larger than

the gel. After soaking the membrane in sterile distilled water, the

membrane was soaked with 20 x ssc for 30 min.



33

6.2.3 Transfer of DNA to membrane

Three cm pile of Whatman 3 MM paper was soaked with
20 x ssc, and laid on Saran Wrap. The gel was then laid on top of the
paper and all air bubbles between the gel and the paper were removed,
A piece of treated nylon membrane was placed on top of the gel and all

trapped air bubbles were removed. Five to six em p:L'I.E of whatman 3 MM paper,

cut to a size 0.5 cm -large: . 1 el was plar.:ed on top of the

é letely covered with Saran
Wrap to prevent evaporatlom o = “11? and a weight was placed
omplete after 3-4 hour
ed and shaken in 0.4 N
. Tris-HC1, pH 8, for 5-
10 min. The gel was hid:lmbruu:l‘.de to check
s air dried on Whatman

3 MM paper and kept in Segl@d=plas agat 4°C until used.

6.24 JaclEranaatn ' be and hybridization

NA Trom section 3.2, K1

|

genomic DNA was used ‘ps probe (see sectinn 6.1.1). For digested

i S B AN ARG o

pUNK1=45 were llsed as probe, ‘The prutnr:ul was as in nectinn 6.1.1

o= S AR N A I G e

was 20 pCi

Prehybridization and hybridization was as in

section 6.1.3
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Weight
3 M4 Whatman
paper
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7. Test of sensitivity and cross-hybridization of recombinant DNA by

dot blot hybridization

Materialk and stock solutions

1. Recombinant plasmid DNA (from section 2.1) : PUNKI-32,
PUNKI-34, pUNK2-43, pUNK1-45, pUNKI-51

2. e bie dirus strain A, Plasmodium vivaz,

Methods g 13

; {4" (s .,J
7.1 DRA trentmen ,

‘ depurinated with 0,25N

HCl at room te.mpa } 'n@ned in 0,3N NaOH on ice

for 5 min. The sollition was neutr :l.zed in 1 M ammonium acetate and

s s 8654 VAT HEAR T ot o 5

The aulutinn as diluted to k ng/pl au@ ng/ful in LM ammonium acetate.
RLFONWRIEE ) Igeh L

Kylon membrane was cut to appropr:[ate size and soaked in

0.4 N Tris-HCl, pH 8.0, for 30 min. Then DNA solutions from section
7.1 were sputi:ed on nylon membrane using Minifold I (Schleicher-—5qhuell}.

In cross-hybridization test experiment, 50 ng and 5 ng of recombinant

1 1929%9472%
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plasmids, Rep 20 and pBRKI-14 were used, but amounts of the other DNA
were Sng and 1 ng. In sensitivity test experiment, 10 ng and 2 ng of
recombinant plasmid, Rep 20 and pBRKI-14 were used and 50 ng, 5 ng of
other plasmodial DNA, mosquito and human were dotted. The membrane

was dried at room temperature.

7.3 Nick translation and hybridization

DNA were mixed and weed fn fick 'trmraaction, and 40 uCi of

u-zzl’ dATP was adde

test experiment.

\\- A was used as probe for
sensitivity test of \ UCi of u-321= dATP was added
in nick translation #iix HybEs ation was as in section 6.1.3.

8. Detecting Plasmodium ’:":;fr:hr el Hlood. samples

tC Gy

Materi yf—— ¢ - -

l. Imm.tm t:ulture uf P, faleiparum (a mixed population

of ring, tmﬂaﬂ ?ﬂﬁﬂw mﬁ'l x 10° parasites/ ml

ack RBC corxgsponding to mx parasitenia (10 RBC/ ml pack RBC).
QY T IO FAE T, o
and pUNKL-14 (from K, Chansiri) '
3. P. faleiparwn DNA from section 1.
4. Chemicals :
- 0.6 N NaOH
= 2 M Ammonium acetate

- Pronase solution (100 oM Tris pH 10, 10 mM EDTA,
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0.4% Triton x-100 + 200 pg/ml Pronase (Calbiochem)incubated at 37°c,
10 min , before use,

5. Nylon membrane (Dupent)

Me thod

8.1 DNA treatment

Twenty ul Wyured P, faleiparum were in -

cubated with 20 ul of" : 5] uds 7°C for 1-2 hours., After

ddition of NaOH to final

// / \\\\ solutinn was neutral:lzed

pronase il:[gestion,

concentration 0.3

with an equal wolume b i \ and then heated at 100°C
for 10 min and gt | \\ e mixture was centrifuged
at 15,000 g for 1 @injend t} ‘ 'd. The supernatant was

. been soaked for 30 min with

L]

then applied onto nylow membrane hi
0.4 M tris-HCl, pH 8.0, f61d II vacuum filtration apparatus
(Schleicher & S : dd approximately 10 min ,

before prehybridiZzat “ = e

P, ﬁyﬁf‘}pﬂm DNA from sectiml and recombinant DNA were

treated as ﬂ ﬂ m wﬂ ﬂﬁdw Ej.{}ﬂ ‘571011 membrane as

positive ctmmols, 100 ng of ‘hman and nther Plasmodial DNA were used

A RAREN I UAIAINYIAY

3.2 Nick translation and hybridization

Six hundred ng of recombinant plasmid (pUNK{-34 or pUNK1-
45) or pBRK1-14 was nicked in translated using 80 PG of
- 321‘ dATP. The protocol was as in section 6.1.1 and hybridization

protocol was as in section 6.1.3.
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9. Detecting sporozoite and ococyst in Anopheles dirus

Materials and stock solutions.

1. Infected An., dirus were obtained from Armed Forces
Research Institute of Medical Sciences (AFRIMS), following &9 days,
10-14 days and 15-23 days of feeding with infected blood. The appearance

of sporozoite and oocyst forms were seen in least 80-100 Z of glands

and guts. N : /
Z. m s i&mmved from An. dirus salivary
gland. | —~
2 ive contrel (from AFRIMS).
4,
5. 2,1
6.

'Tris pH 10, 10 mM EDTA,

0.4% Triton x 100)

(Calbiochem) incubated at

37°C for 15 min bgfore

n;

0g6 N NaOH

ﬂ‘LLEJQ NENINYNT

ice.

awm%nmwnwmaﬂ

thnd

9.1 DNA ‘treatment

Three infected An. dirus mosquitoes from 2 groups

were dissected and separated head-thorax and abdomen part placed in
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Eppendorf tubes. The samples were homogenized in Eppendorf tubes using

a Kontes pellet pestle on dry ice. Pronase buffer was added and incubated
at 37°C for 30 min by shaking in water-bath. DNA was depurinated with
0.25 N HCl and denatured with 0.3 N NaOH, and then neutralized with M
ammonium acetate on ice for 5 min. The treated DNA was heated at 100°C

for 10 min  and quick cooled for 5 min. The solution was centrifuged at

10,000 g for 5 min and supe t collected. The supernatant was

dotted onto treated SAL # ection 7.2) using Manifold II

. 1¢ elqmng DNA was 3 infected

_.; e,

(Schleicher & Schuell) . "“Ths

mosquitces, 1 infe

, emoved from salivary gland

of An. dirus was difgegte 71t * on as described in section

B.1, and the extrac “nylon membrane.

toes were treated as

= Treated P, faloiraowmmm DNA “',"_, plasmid pUN K1-45 DNA
Vo X =

were spotted on nylorn dve trols.

Six hmdrail ng of plgur{d p‘IJHKI-ﬁv“ nick translated

usinga)wq;a.ﬂ’ﬂw M%’}%ﬂﬂ;’}:ﬂaﬂiu section 6,1.1 o

erbrldi ation was as in section 6.1.3.
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