CHAPTER 1V

MATERIALS AND METHODS
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A fluconazole susceptible C. abicans strain, K44.1, from oral lesion of HIV
infected patients with oral candidiasis was used in this study. Its minimum inhitory
concentration by Epsilometer test (Etest) was 8 pg/ml. The range of susceptible range is
< 8 pg/ml while the susceptible dependent on dose (SDD) range and resistant range of
this agent is 16-30 pg/ml and > 64 pg/ml, respectively (73).
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Single cell isolation

To avoid genetic diversity of yeast cells, the single cell isolation was performed.
At first, the yeast at the exponential phase, 30°C for 24 hours, in Sabouraud dextrose
broth (SDB) was prepared and streaked on a Sabouraud dextrose agar (SDA) plate.

1.The modified single cell isolation cell tool

Using light microscope which the modifi€dsingle isolation tool (under support of
Mr. Boonchuay Eampokalap,“Banirajnagadul=iHespital) was attached with the low
objective lens, the single cell*was pitked up and released onto another side of the SDA
plate with free-cell area. Jn de}a‘ﬂ the pasture pipette was stretched through the flame to
make the string shape. Ish'en this plpette was attached with magnetic bar which was
placed on the stainless stepr plate; ThH pla’fe was trapped with the low objective lens of

microscope by rubber ring. Figlirg 7) v B .

i

Figure 7 Demonstratedthe tools of smgle Icell isolation.
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2. Single cell isolation
The diluted suspension of this C. albicans was streaked on SDA. Under

microscope, the single cell on the streak line was pulled out by the tip of the pipette
(Figure 8) and then placed on another area of SDA. The plate was incubated at 30°C for

24 hours. Each of the twenty-five singleicellsiwas grown overnight in SDB in separated
tube. These cells were immediately used to )éﬁne its MIC against fluconazole again
by broth dilution test and to perfori the inductiGivexpétiment. These cells were kept at

-70°C

Figure 8 Demonstrate

Fluconazole powder

Pure powder of fluconazole with the potency of 99.8 % provided by Siam

Pharmaceutigablimitted. gilhe,drugavas keptaty-20%C until gsed:

Minimum Inhibitory concentration (MIC) Determination
1. Epsilometer test (Etest)
To determine the MIC of fluconazole, the exponential phase of each separated
single cell at the concentration of 1-5 x 10°® was prepared in SDB. This culture was

spreaded on the surface of RPMI 1640 (Sigma, USA) plate. After that, the Etest strip
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(ABiodisk, Sweden) with gradient concentration fluconazole from 0.016 pg/mlto 256

ug/ml was placed on the plate and the plate was incubated at 30 °C for 48 hours. The
MIC was read at 80% of fungal inhibition growth

Reference strains, C. parapsilosis ATCC22019 was used as experimental control,

medium and the strip test.

2. Broth Microdilu
The broth microdi

National Committee of

ed the standard method from
LS) volume 17 number 9 in

1997: Reference method broth dilution antifungal suseeptibility testing of yeasts;

The stock solution of fl az , atration of 640 pg/ml in sterile water was

prepared. The amount of dfilg powder Wwas dete selow.

Weight (mg) = Voluzaé {m¥) X Desite ion (ug/ml
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To obtain 640 pﬂu stock solution, 0.026 mg of flaconazole powder was used to
suspend in 4.0 m

WO,hngﬂuﬂqwﬂﬂiwawnﬁ

The ﬂuconazole stock solutio was diluted.1:5 with RPMI ;1640 medium to

s AR DU 5 £

Braoth dilution test

The range of fluconazole concentration to be tested were 0.125, 0.25, 0.5, 1, 2, 4,
8, 16, 32, 64 pg/ml. To perform the test, one hundréd microliters of 2x concentration of
each tested concentration were dispensed into the 96 sterile well plate (Nunc, Sweden).
For example, in the plate row 3 contains the highest drug concentration and row 12

contains the lowest drug concentration and row 1 contains RPMI 1640 medium drug free
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medium 200 pl for media sterility test. While row 2 contains 100 pl of RPMI 1640 drug
free medium was added the yeast cell for growth control. Reading method or MIC point
at 80% of fungal growth inhibition when compared with the reference strain C.
parapsilosis ATCC22019.

These trays were sealed, kept i i¢ bag and stored frozen at 70 °C for up to

6 month without deterioration o
Inoculum size Prep
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Figure 9 Preparation of broth microdilution plate
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Drug resistant inductiog m

After single cell ofJ( .1 strain was i ted and grown in SDB, MIC of each of

) @wm e

1. Resistaiif Induction

RS- e b 2

were performed in each group.
1. Group 1 (No. 1-5) : Control group:
- only RPMI 1640 broth without fluconazole.
2. Group 2 (No. 6-10) : Original MIC group:
- RPMI 1640 broth with 8 pg/ml concentration of fluconazole.



3. Group 3 (No.11-15) : 2x of the original MIC

- RPMI 1640 broth with 16 pg/ml concentration of fluconazole.
4. Group 4 (No.16-20) : 3x of the original MIC

- RPMI 1640 broth with 24 p.g/ml concentration of fluconazole
5. Group 5 (No0.21-25) : 4x oft

- RPMI 1640 br \ r centration of fluconazole

The same culture ing| wa 1 iately used for the induction

experiment.

speed of 150 round per he second day, 0.5 ml of the first
and cultures with the same
performed until the day of 60.

the resistant gene and the resistant

day culture was pipette
condition. The same exp
The culture was picked up fo

genes’ functions at 14, 29, 50 and 60

-

ur e plus 0.5 ml culture at the
concentration of 0.5 Mcgland was we xed and shakm at the speed of 150 rounds
per minute (rpm), 30°C forfl 6218 hours. The &etond day, 0.5 ml of the first day culture

was vietea oD DN IS ATTD e seme e

Everyday from the’econd day until the-day of 60, expenment wwperformed as the

second 51 m W@oﬂfﬂlﬁ] la E’stant gene and
stang genes’ functions at 1

the resi 0 and 60 days.
The remain groups, group 3, 4, and 5 were also prepared the same as group 2 but

To prepare -;-p P ,- I ,‘ m AL.1640 broth with 0.5 ml of

10x concentration of :'kf. ml

with different fluconazole concentrations (Table 4 ).
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Table 4 Preparation of experiment for Fluconazole induction test

RPMI 1640 | Culture* Stock Final dru.g Total
fluconazole concentration | volume
broth (ml) (ml) (pug/ml)/ (pg/ml)
Amount (ml)
Group 1 \“ / / 5.0
(No.l -5) 4.5 = .
Group 2
(No. 6 - 10) 8 5.0

Group 3

(No.11-15) / /:7‘ ‘\\ 16 5.0

ST 4.0 J 'i\\&\‘} 24 5.0

Group 5 N
(No. 21 - 25) 4.0 Az A - =

The induction 4 t on SDB and streaked on
SDA and incubated at 3ﬁ
was grown in ﬁ\ nazole by shaking at
150 rpm at 30@” ET ngﬁ gyr;jhe induction procedure was
e AN A
pl of new I1 ine the'i ion ability of

the yeast, the culture was collected at each interval time, 14, 29, 49, and 59 day and kept

for 48 hours. The mductlon expenment was started by stock

M=

at -70°C for investigate the MIC and determine the resistant genes.
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ERG 11 gene sequencing
1. Genomic DNA preparation by Wizard™ Genomic DNA Purification
Kits (Promega, USA)

Candida strains were grown ovegnight in 8 ml SDB at 30 °C on rotary shaker. Of

each cell suspension, 0.5 ml was pelleted ree times in DW and resuspended in

min on a shaker. After incubation, the mixt re@ged at 5,000 rpm for 0.5 min.
The supernatant was transfeged toan centrifuged at 13,000 rpm for 3
min. After the supernatant wé o//,a '’ \\ \‘ c1d lysis buffer was added to
the sample and mixed. Pro ‘ \ \\- to the suspension at 100 pl

mixed, and centrifuged+at 13,000 fo 3[p:1 l -- t was transferred to a new

tube, 500 pl of isopropangl was 2 ed,ﬂhé € SUSpENS - as incubated at —20 °C for 30

min. The supernatant wasthe % d, the extracted DNA was rinsed with 70%
A e
ethanol, dried at room temperatureg, and cissoly 50l of sterile distilled water.

2.PolymeraseL'cpw"";" actio

PCR amplification
Marichal et al (58) .

CaERG2 5’ TCA'i“ﬁeAg]‘ CAATATGQGT ATIGITG 3?

craf] PP WHART

The 1.6 kbjof DNA fragment amplified W1th these pnmers is the ERGII

R g

of each primer (5 pmol of each primer), 0.5 ul (5.0U) of Taq DNA polymerase

Wi th primers as described by

(Promega,USA) , and 3 microlitres of template DNA, with the remaining volume
consisting of distilled water. Negative controls were performed with sterile distilled water
in place of the template DNA. Amplification reaction were carried out in a Hybaid

Expresss (Hybaid, , USA) with initial denaturation for 1 min at 95 °C, followed by 35
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cycles of 1 min at 95 °C, 1 min at 55 °C, and 2 min at 72 °C, and a final extension for 5
min at 72 °C. The size and purity of the PCR products were confirmed by 1% agarose gel

electrophoresis.

3. Purification of PCR products .
The PCR products of C. a

ified by QIAquick PCR purification kit
). The QIAquick system is a

er (Bio-Rad, U.S.A) and

iencing reaction.

sequencing ready reacti n, USA). The sequence reaction

required 4 pl of BigDye :grminator as described by manufacturer, with 3.2 pmole of

=Y o
primer and IOOﬁ ﬂpﬂﬁﬂ Wmewa:ﬂi , ﬁéﬁvolume of 10 pl The
5 cycles of dena

sequencing cycle.was performed using aturing step: 10 sec at 96 °C,
SV BT 1l (1T
IR e
5.Ethanol-Sodium Acetate Precipitation
The PCR products were precipitated using 2 pl of 3 M sodium acetate (NaOAc),

pH 4.6 and 50 pl of 95% ethanol (EtOH) for each sequencing reaction as described by
manufacturer 6. The precipitated DNA was stored at —20 °C until used. The precipitated



DNA was subjected to automated sequence analysis on ABI prism 310 automated

sequencer (Perkin Elmer Corporation, USA).

6.Analysis

The nucleotide sequences were pared with C. albicans reference strain by

using ClustalX program.

mRNA expression
1.Isolation of total

An overnight cultur easured an optical density at

alldd n
A i i n
600 nm of 1-3. The cu «collected by ifugation (2500g, 5 min at 4 °C)

and resuspended in 10 ransferred to 50 ml plastic tubes.

One-tenth volume of 10% Vol s phen ol(65 °C) are added to the cell
suspension and immediatel fed the' wa ~~\- h shaker set at maximum speed
for 4 min at 65 °C and cooled Lgtisch y temperature in dry-ice ethanol water

bath. The organic and aqueous ph
i I

temperature. The remaining 1s phase €wolume of prewarmed phenol is

ated by 10 min centrifugation at room

added and centrifuga "':';'-I,- -repeated-as-descrive: 1 én per phase is transferred to

v : dded Jthe sample is vortexed for 2

min and centrifugation again. The aqueous phase is transferred to a new tube and
extracted once withgl o i _ . The upper phase is
transferred to mﬂ gvm;:mnﬂa e'and 3 volume ethanol are
added after that briefly vortexed. The RNA is precipifate —20°C fi 1 hours.
ARTAIT M AA T INEARE

2. lq-obe preparation

new plastic tube and o

The probe for Northern hybridization was performed by PCR amplification from
genomic DNA.
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ERGI11 gene
ERGI11.1 ATG GGT GGT CAA CAT ACT TC
ERG11.2 CTT CAT CAG AAG AGT TAA ATC
CDRI gene

CDR1.0 5’-TTA TGT CCA AC
CDRI1.1 5’-CTG TAC AT :
MDRI gene
BENRN 5°-AAA A
BENRC 5’-AAA
CDR?2 gene
CDR2.1 5’-GGTAT
CDR2.2 5’-CG

A AGA TGT TC-3’
AAT-3’

‘T TTT TAA GAG-3’
A GAT CTT-3’

d 2o Ff 2 ‘
DNA probe is random pn ned labeling 1 DIGOXIGENIN-11dUTP using DIG-
j c was added to the sterile double
distilled water to reach=fiiat-voliie-oi-to-p-tiricactomn-vial: The DNA was denatured
";' '{QJ
by heating in boiling watér bz kiy chilled in an ice water bath.

The DIG-High Prime was mlxed throughly and added 4 pl'to the denature DNA, mixed

and centrifuged for 20 hours at 37 °C.

The reaction wﬂnﬂ'l}mﬂ m‘;m"[ﬂj The concentration of

DIG- labﬁd ﬁ:}] ﬁevalﬁt% DIG f] ﬁl ﬁl\ Teststngi (t8ehe, Germany).
teE

orthern dot blot
10 pg of total RNA were dotted on the nylon membrane (Hybond-N+, Amersham
pharmasia biotech, USA) and dried at room temperature. The membrane was irritated

with UV light (302 nm) for 4 minutes for fix RNA. The blotted membrane is now ready
for hybridization or stored at 4 °C until used.
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5. Northern hybridization

The hybridization was performed according to the instruction manual of DIG high
prime labeling and detection starter kit I (Roach, Germany). DIG Easy Hyb was
preheated to hybridization temperature ( 50 °C). The membrane was prehybridized with
preheated DIG Easy Hyb at 50 °C fo 0, minutes in hybridization bottle with gentle

USA). The DIG-labeled probe was

agitation in hybridization oven (

denatured by boiling for 5 mi 1 oling in ice/water, then added to
preheated DIG Easy H mmixed well but avoid foaming.
The preehybridization solut off an \ probe/hybridization mixture was

hybridizatioon oven ( d;USA) embrane was removed from

F
é

was detected by color detection—with
immunological detectign that Al b
agitation. Briefly, thk ‘nembrane was rinsed briefi ‘
was incubated for 30 minutes | 1 ‘ 1/100 cm’ membrane) and
incubated in Antibody g)lution (150mU/ml, 20 ml/100 émz membrane)for 30 minutes.
After that, the ‘ ~ i ai _ 1 00 cm® membrane) for
15 minutes a@ﬂﬂ:‘;m&m ﬁml > membrane) for 2-5
minutes. Incubate membrane in freshﬁ' reﬁed coldr substrate solfition (NBT/BCIP) in

appropri (st ik ko (). e Jediol i stpped when

desired sp%t or band intensities was achieved, by washing the membrane for 5 minutes

agitation. After hybridization and st {séiic shes, the membrane-bound labeled probe
The color was detected by
med at 15-25 °C with gentle

with sterile double distilled water (50ml/100 cm” membrane) . The presence of mRNA

was detected by color development.
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