CHAPTER 111

MATERIALS AND METHODS

1. P. falciparum Samples and in vitro cultivation

A.
One falciparum were
used for PFGE ones were from Thailand.

Four clones kindd#® 8 W Einh vere from Vietnan.
One isolate | Wided by Dr. Guan wai Bin
lones were tested for a
susceptibility to j he method of Thaithong et al.
{1981 which_ is -.;7~-ﬁiﬁ; of Lthe minimum dnhibitory
concentrat -~;r';

b;iﬂhe parasites. Their

drug suscepti Iity 0 : tamine ;, presented in tabhle 1.
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B. DNA

Te/54 and T9/94 (M1-1) b3 DNA which were purified by
equilibrium gradient centrifugation with ethidium bromide and
0sC] solution were kindly provided by Dr. Mike Goman. Another 4
DNA samples for dot hlob analysis were from Thailand. Their drug

susceptibility to pyrimethamine is presented in table 2.



33

Table 1. Parasites studied in PFGE

27
Clones
B3
C5
C6

FB5 VO3

isolate/ 1x10

mﬂumﬂﬂnmmmw

Wﬁmnmum'mmé'v

S = sensitive ( 5x10 " ¥ )

intermediate resistant ¢ 1x10 ~ - 5x10 ° M )

e
"

resistant ¢ 1x10 © - 2x10 © M )

=
"

NY= Year data was unknown



Table 1 (cont”’d). Parasites studied in PFGE

rtlones ' cont'd

k31 CB2 5%10 "
K31 CB5 5x10 "
K31 CB6 5x10 °
K21 CBT 5x10 °
T9/94 5%10

T8/94 RC1 5%10 °
T9/94 RC2 5x10

mﬂmnmmmn'sm -
W"fmnmummmé‘ﬁ

_____._.,..._.,_.,,._‘..._._.____..._.,__.__..-.-_-_-—_--—------"————n-———-n————-—_-_-.-----.————

T8/94 S200/200° Te/94 1x10° "

To9/94 iM1-1» a1l ' Thailand, 1980 1x10



Table 1 (cont’d). Parasites studied in PFGE

T9/94 (M1-1) ape 1 = 1%10
T9/94 (M1-14 | ‘ 1x10°°
T9/94 (M1-1 ; XY\ \\ W 507
T8/94 (M1-14h) N 3 \\ 1&E 1x10 °
T9/94 (M1-1) | F 1x10 °
T9/94 (M1-1) 1x10"°
T9/94 (M1-1v ha''* 5x10 "
T9/94 (M1-10) , L) sx107°
T9/94 (M1- b?r = 5x10"°
5%10 °

T9/94 (M1-1) }i

------- AUYINUNTHEIAT

Hutageﬁ,&ed twice by 309 pg/nl of EMS (Ethylmeighane sulfonate).

& Wbk Tl T SRR IAL e

nitrusnguan:dine! prior to selection under the drug pressure at

7

pvrimethamine MIC 10 ~ M.
Hes Yutagenized by 1 pe/ml  of MNNG iN-pethyl-N"-nitro-N-
nitrosoguanidine) prior to selection under the drug pressure at

pyrimethamine MIC 3x10° M.

Vit nemor
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Table 2. Parasites studied in dot blot analysis

T9/94

TH4 (8.2

e s e el

T9/94 (M1-1: b3

TM4 CB.2 /4,1/148

n1trﬂ$ﬂg‘n1

ﬂmaﬂmmumwmaﬂ
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1.1 Inception of parasite culture

Parasites init.ja]l:r derived from the inoculum of either
a previous petri dish cultures or cryvopreserved ampoules.
scquired from the former dish cultures, P. faleiparum was
transferred to 15 m] centrifuge tube and spun at 1,500 rpm for 5

min.

4 thin 1 &1 was made to determine a
i féthrnmrtes vere then added

v and pipetted into

number of parasi{B&m

with 1.5 ml \"*g\_\

nex  %5mm petri e placed in a dessicator

By
with a white sbad been 1it. the 1id of
this Jjar was %was then closed vhen Lhe
candle nearly combustion vielded an
atmosphere of 7% ?—:{{&-' ‘ d 884 N_. The dessicator

H F -]
was placed in an i d at 37 c.

.,‘}':: 7
ampoules the :,u s des 1 ection 1.5.

£ W ANBNIN EJ’lﬂ‘i
! 1&1 Attt )T P

pmedium  was carefully withdrawn without disturbing the

ervthrocvtes at the bottom of the dishes and 1.5 ml of complete
RPM] media were added daily. Freshly washed red hlood cells isee

appendix 11" were added every 4 days. The frequency of media
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changing was increased from once to twice a day when the
parasitemia was higher than 3%. After reaching 10% parasitemia,
the cultures wvere expanded into larger 60 mm dishes, and 5 ml of
conplete media was added.

1. is essential that the dishes should be gently shaken

prior to placing them in a dessicator because unshaken cultures

resull. in multiple e media should be changed

asept.ically  in a “hams flo : ont.aminated cultures were

immediately dis®

A drop ol Al »-S\ QEEE \\\F dish was used to make
a smear daily. | \\\\\
1.2 Svnch
In  gener '!F* = ifluous cultures consist of
parasites in variol _5@¢ 3CES pvelopment. However, the stage
required ‘.‘;:,,,...._.....f....—..(_.—..—:;:::_.. nts in which the DNA

" ‘yj . _1;"“ ‘
BEval, 1884). To obtain

iF |

content. is

cultures consisting mwainly ofg schizonts, they were synchronized

] L YENI BN Fosrers o
ﬁmﬂiﬁ pibiiprili g

supernatant was removed. The pellet was treated with 5 volumes
of 5% (w/vi D-sorbitol ¢ Appendix 11 » for 10 min at room
Lesperature, then centrifuged as hefore. All stages eﬁcept the
rine were killed by this treatment. The supernatant and Lhe

hrovn laver of dead parasites were removed.



The remaining packed cells vere washed once with an equal volume
of complete medium and then reestablished in the new dishes. The
rings developed reasn;ah]v svichronously for t¥o succeeding
eveles of growth. An even greater degree of svnchrony could he
produced by & §econd sorbitol treatment approximately 24 hr

after bthe first one. Virtuslly 100% ring population being

obtained because g time of transition betwveen

schizont.s and newed

¢e culture rcontaining a

»ﬁ;
’ k\\ t mostlv more than 3%
...... ‘\\
&) stages ) were collected by

The

sufficient.  qus

parasitemia 1in

centrifusation j?; win at ambient temperature.
The superngpant HTQ%EEEEEEE w: the parasite pellet was mixed
with an R ' i Ei;wutinn iAppendix I1 .
After 1 min j: e : %ﬁhe mixture was aliquoted

into small v:al, nd frozen i dlahelv in liguid nitrogen.

ﬂ‘lJEJ’J‘VlEWI‘iWEJ’]ﬂ'i

5 Recultivatidh
Q wf] reI] [ 3 ;n umllg uﬂ’]@ &L ampoule was
repoved from liquid nitrogen tank and quickly shaken in 40-a4 e
vater. The Lhawed suspension was instantly transferred to a
sterile centrifuee tube and spun at 1,500 rpm for 10 min. The

supernal.ant, was discarded. The packed cells were then
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resuspended in an equal volume of sterile hyvpertonic saline
solution (3.5% NaCD) E centrifuged as above.The packed cells
vere washed twice with an equal voluse of complete media. The
cells were finally resuspended in complete mpedia vashed
uninfected ervthrocvtes being added. This suspension vas placed

in 35 ®mm petri dishes jncubated in the wusual way as

described in section Jd&

preparat.ion of b-- films. A drop of blood

from each cult nd of a microscopic slide.
another slide e \ this drop and drawvn along
uniformly. Thus, vere spread out into & thin
smear. This was vy and fixed by immersing the

slide in ;Jm'_--“ After air dryving, the

smear was :i Wit ! -EJ‘J' 1 » for 10 min followed
by rinsi with tap water and air drying. The parasites
were si@yﬂ g nﬂnsﬂmﬂ’] ﬂ ‘j .

Q W’T tﬂﬁfﬂwﬂr ? i ﬁ especially in
defecting QE presence of a sn:] umﬂj sgjes.

cpears were monitored daily under the microscope. The
level of parasitemia was estimated by counting the number of
parasite-inrecf,ed ervLhrocvtes per 10,000 total ervihrocvtes,

being calculated as percentages. IL should be noted that a red
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cell infected by more than one parasite (multiple infection) was
counted as one infected cell.

o Chromosomal DNA preparation for PFGE

2.1 Preparal.ion of parasﬁe pDNA bhlocks

In order to imi anape of the chromosomal DXA
polecule, procedufssdescr i .éet al.(1985) and Van der

e parasites in agarose.

Ploeg et al. (1 |
yr. a '-“ 1.0

predominant]y ‘ wenF 1ruged gl 1.500 rpm for

10 min. The pafkg B )6 Anfrel vashed twice with phosphate-
J I Ty \
buffered saline %}/’} = '\\ ». The supernatant was

discarded after SPippine. ot was suspended in two

volumes of PBS conbiiniii sonin, mixed very gently with

et e e — | .

a pasleur _5:;;'_'""‘:"-,-*---=---~-----—--—,—'-;_,-' wvater bath for 10

nered blood cell membranes
W

gin at 37°c. E

so Lhat tLhe p@pasites trapped,inside were released. The lysate

q TSR IWEIADT e s e
IR SRIINY E”if::i;fi;i

and the broken red cell membrane were removed. The grevish-brown
parasite pellets were resuspended in PBS and pixed with an equal
volume of mwmolten 3% low -melting agarose in PBS at 37°c Lo a

final agarose concentration of 1.5%. The suspension was then



quickly dispensed into 100 ul insert moulds and allowed to cool
on ice for 15 min. Selidified blocks were transferred from the
poulds into the 1lwsing solution (Appendix I1 ). Protinase K
vas adlded 2 mg/ 1ml of 1lysing solution. Treated hlocks were
incubated at 42 ic for 48 hr and stored in this solution at 4 ¢

until used for PFGE.

2.2 DNA si

In PFGE Sa*57 v dasbisehrOwsenal DNA, Saccharomvces

neremlslaa. strai

size of the P. M 1//

sere used to estimate Lhe
S

In addition, T9/%4
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clone was ]uﬁde- i Véry, o) s g -."4.;; karvotvpe of P. -

falciparum .

3. Pulsed Field ﬁradi;gé

3.1 Ele
Two tquﬁ of PFGE appa ratus were used: one was LKB

Pu]snphuﬂ u&q mam%m Ejﬂflﬂ‘i-ltnd CHEF-DR' " 11
apparat irlg re 9, FJ; the i ara vad used with 2.5
AR AN DI AT e
Sigma) gel in 0.5x TBE. Running conditions were described in the
relevent. Tfigures. The temperature was constant at lzﬂe by the

therwostatic circulator. For the Bio-Rad CHEF-DR . it

required 6 1 of 0.5x TBE buffer and 1% agarose (BCG, Bio-Rad)



Figure

9

Two apparabtus
eleclrophoresis
DR 11 pulse

apparalus.

used in PFGE analvsis

iPhamacia

field

LKEB!) apparatus

electrophoresis

ia) Pulsaphore

ihy CHEF-

iBio-Rad»
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gel in 0.5x TBE. Running conditions were also specified in the
figure legends. The optimal condition was 80 volt for 137 hr at

12 ®c with ramped pulse time from 180-300 sec.

2.2 Sample loading

after preparing the electrophoresis gel as mentioned in

section 3.1, sampleg could by arted into the wells while the
gel remained in WhesCEsSting &:h sanple hlock was cut to
— —

rit the slots

azor blade and spatula.

The agarose 1nsgd : Ln the botLtom front of

1] ed with the equal agarose
Y

the wells. Eachdfy

cnncentrntinn‘”nf \‘\lple in place and to get

rid of Lhe air 4 gy opheresis gel vas allowed to

harden at the room pin before running.

3,3 ,' -------------------------
after onjilete, the slab gel wvas
iF |
gently removed gand immersed gp electrophoresis buffer or water

e U ANERINEINT.
ARTAA U BRIAY o

stained gel in distilled wvater or used chamber buffer for 1 hr.

%.4 Recordine

XA bhands could he visualized on UV transilluminator
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vith a wavelength at 260 nm. The gels (using red filter) by
polaroid films (HP5, Ilford) with exposure time of 20 sec.
A clear plastic rule} were also photographed using as an
internal length standard. Optical scanning of Lhe negative
polareid film synwing DXA bands were then performed with an LKB

Ultra XL Laser densitometer using signal integration methed.

cerevisiae chromosonal
DNA  was expr I . ; je fet ﬁr“\.n“; f which each chromosone
poved from a 54 | ded 3 '}'\:JEH:'LBHBE of which 880 kb-
sized chromosong - 43;¢ 2 he z-:'e slet.. The relative
wobilities of = tifls ff yedsd §ton cels run by CHEF' " DR 11
and corresponding .re plotted (figure 11). The
re]ahinnship Was pr;» inear equation :

_The Fize <‘ajf%' chromosomal DNA was

|
W

est.imated from L} plot.

ﬂ‘lJEJ’JVIEJ'Vl’iWEJ’]ﬂ‘i

4. Dot analysis

QW']Mﬂ‘ifUlmeEl’]ﬂEl

4.1 DNA preparation

To Lest vhether putant clones had undergone
amplification of their DHFR-TS gene, equivalent amounts of DNA
from 5 rclones as described in table 2 were used to prepare dot

blols.
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The concentration of DNA Vas determined

spectrophotometrically at the wavelength of 260 and 280 nm
(Perkin-Elmer Lambda éﬁectrophntonetar}. Then the amount of DNA
vas calculated from the following equation :

cao

DNA concentration (ng/ul) = 0D x 50 x dilution factor

A ratio of OD_ , * OD of around 1.8 was acceptable.

sHO

4.2 Prepargls
Aliquot S P e | 150 00 B00 ne of DNA were spotted

in duplicate se®% oaf 0 g e Sl i QR\H pemhranes f‘Amersham’.
To denature the LY die prlle -

| 5 N\
vere placed Tor .§_‘??1;, \ﬁht 4

Ka0OH. The XNaOH

bine RYA, the membranes
Mpaper soaked with 0.4N
alized by shaking the
pepbranes in 250 n. The DNA was fixed Lo the
gembrane by or 5 min. The precise time of

s -
exposure 1s 18

4.3 thr }dization

ﬂ u&lj%mﬁﬂﬁwgﬁ]ﬂﬁam bottle vhich

cnntu:ned prehvbridizatdon sa]ukipn isee A ndixy for at

AR ANAALRIN Y e

labelled DHFR-TS DNA described above. The other hlot, vhich was

ﬁsed as a econtrol, was probed with [o -**p1deTP labelled B-
tubulin DNA.Radiolabelling of both probes was performed using a

random primer labelling kit (Stratagene) and hybridized to Lhe
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pembrane-bound DNA overnight at 65 ¢ in hvbridization solution
isee Appendix). Filters were washed at 65 ¢ as follows : 3 x 15
min in 0.2x SS5C / 0.1% SDS (50 m]l for each change! and 2 x 15
pin in 0,.2x SSC. The menbranes were put in the sealed plastic
bags whilst still wet.The bags and pre-flashed x-rav film (NFi00,

Dupent,' vwere put inkaes

sereen, DupnnLl

Files vwere deve

film developer.

counter (LS 7

AULINENINEINT.
ARIANTAUUNING 1A Y
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