CHAPTER 1V

MATERIALS AND METHODS

1. Microbial isolates

1.1 Yeast Reference strains

C. albicans ATCC 90029*

C. parapsilosis
C. krusei

C. tropicalis

C. guilliermondii
C. glabrata

C. dubliniensis

ATCC = American

1.2 Yeast isolates

One hundred a "’T"'“‘“"'—,“‘“““-‘--‘—‘ ollected from blood, pus,

urine, skin and o ther 9,-:"‘ 8 ﬁ-" 02 in Mycology Unit, King

0

Chulalongkorn Memorial F ospital

2. Culturem%(uﬁl’a Qn Ejﬂjw Ejl]ﬂi
ARNASAIALNAAINY G B s

Sabouraud 3extrose agar (SDA) and then incubated at 30 °C for 1-2 day before discard.

After the cultures grow, a single colony was collected. All selected colony were cultured
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on SDA slant. All cultures were identified by morphological and biochemical examinations

\
and 'were kept at -70 °C by used.

3. Identification methods

3.1 Conventional methods

The morphology of yeast isolates was initially confirmed by microscopy. After

The strains to be tes 5 ': . formation were grown on SDA at room
temperature, 24 - 28 °C for 2 ' Lh yeast coloni ¢ inoculated into 0.5 ml serum

germ tube were determined

microscopically at the end of the ifibcu it £ st of the isolates are likely to be

e fubes forte &

tellatoidea tilis, € tropicalis;and Schizosaccharomyces

C. albicans or C. dubliniensis if vever, several other species are also

able to form germ tube
fragilis. Some exception?
Roger) [162].

-3 LY
= AHAFRENINYING
U
Ch{ﬁ:nﬁsyire formation was determined atfoom temperatufe’ on glutinous rice
ented

ialﬁ mg‘m NM thvye];%: ’:rlaiﬂccordance with

standard pro?:edures (Beneke and Roger) [162]. The small amount of yeast colony on SDA

germ tube (Beneke and

agar suppl

was transferred onto the surface of the glutinous rice agars and covered by a flamed cover
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slip over the streak and incubated at 25 °C for 48-72 hrs. C. albicans produces the

chlamydospores. Occasionally, C. stellatoidea and C. tropicalis produce chlamydospores.

3.1.2 Biochemical examinations

A. Carbohydrate assimilation
A yeast strain was grown in Sabouraud dextrose broth (SDB) for 18-

24 hrs. at 30 °C under shaking at 150 cycles/minute. After that, the cells were harvested by
centrifugation at 1,500xg and wash twi ‘w

/ ile distilled water. For inoculation, a

' &Jland Standard number 4 - 7 using
;

& @ onto assimilation media by a

llowing carbohydrates; glucose,

ere incubated at 24 - 30 °C

suspension of yeast cell is prepa
sterile distilled water (DW).

swab. Disks impregnated wit

dulcitol and xylose, were

for 24 - 72 hrs. Growt ization of the carbohydrate

D
contained in the disk (positive t). Tte" any carbohydrate but DW was

et e
B. Carbohydrate feﬁnmfatx i
,.,-=x.*zx-;, Ve

The y' ------------------- as-prepared as-sam »-.aS the inoculums suspension

s added to each 16x125 mm

tube containing 10 ml Qbroth with 1% sugars glucose, sucrose, lactose, maltose,
galactose, and tre i of medium with 2 ml
paraffin oil. All t@,m ﬂm ﬁﬂnﬂﬁ dicator of bromcresal

purple changed from purple to yellow ifidicated the acid %)ductlon Aeid or acid with gas

wasapos&ﬁ'lo@wﬁ]ﬂ‘ﬁm AN1INETRE

used for assimilation test.”
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To determine the species of Candida, the patterns of carbohydrates
assimilation and fermentation were comparing with Table 8. For result unidentified the
species of Candida, the carbohydrates assimilation with commercial kit (AP1 20C AUX,

bioMrerieux, F rance) w as p erformed. A Iso, this kit verified some o f the identified y east

with conventional method.

AULINENTNEINS
ARIAINTAUNN TN
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3.2 API 20C AUX Yeast identification system (bioM’erieux, France)
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API 20C AUX is a commercial kit for the precise identification of the most

frequently encountered yeasts in clinical microbiology. The API 20 C AUX strip

consists of 20 cupules containing dehydrated substrates which enable the performance

of semi-solid minimal medium and the yeasts will only grow if they are capable of

Test names

GLU
GLY
2KG

ARA
XYL
ADO
XLT

GAL
INO

SOR

ab 1Y
ELLEE N

N}l

Glucose

Glycerol

L-arabinose
D-xylose
Adonitol
Xylitol
Galactose
Inositol

Sorbitol

\

Cellibiose

\
\

artose

accharose/Sucrose

rehalose

—— 4
Hyp ae/pseudcmphae

. Aﬁq}uﬂxﬁiweﬂuﬂﬁfmmm

2576 174 C. albicans

ethyl-D-Glucoside

etyl-D-Glucosamine
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Methods

Preparation of the strip

- Prepare the incubation box (tray and lid) and distribute about 5 ml of distilled
water into the honeycombed wells of the tray to create a humid atmosphere.
- Record the strain reference on the elongated flap of the tray.

- Remove the strip from its indivi packaging and place it in the incubation

.

tray.

Preparation of the ino

- Using a loop / 10 \\~\-\ suspension in to SDB,
shaking overni t 30 ;208 \\ er that washing 3x in DW and

- y '- ! \ \ d
make a suspensi a-turt 3}{'\\:\ 2 McFarland.
iV A\
- Open an ampoule and fransfer 100 wl of the previous suspension
into it. Gently homogenize wi " c pipette, avoiding the formation of bubbles.

Inoculation of the strip

- Fill the cupules=with {] wmm - e ‘.‘ poule of C medium.

: A
Avoid the form 1o E the pipette against the
0

verfill or underfill the

[ 1 .
cupules 5 . ?1 iwg] ‘ﬁut never concave),
otherwisﬁcﬁﬁjmﬁ obtdined. ‘;‘Tﬁ

- Place the 1?5 on the tray and ineubate at 30 °Cfor 24 - 72 hrs. o

QRN TUANINETRE

side of the cupules. Care should be taken not
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Reading the strip
- After 24, 48, and 72 hrs. of incubation compare growth in each cupule to the
zero cupule, which is used as a negative control. A cupule more turbid than the

control indicates a positive reaction to be recorded on the result sheet.

Identification

- Using the Analytical Profi of the reactions obtained must

-

be coded into a numerica

sl |
3.3 Molecular methods _ LA A

- oA

Genomic DNA

Candida slgins were grown overnight in 8 n@ SDB at 30°C on rotary
shaker. Of each ¢ ‘iﬂ' 5 ml m imes in DW and
resuspended in 3%411;&:3 bmeﬂmgl s‘ a ‘ an flln ncubated at room
temperature for 50 min on a shaker. Afﬁr incubations“the mixture wa$-€entrifuged at
5000 rprfoi 05 b T bbbl radstand] 5 degluie and ws
centrifuged at 13,000 rpm for 3 min. After the supernatant was removed, 300 pl of

nucleic acid lysis buffer was added to the sample and mixed. Protein precipitate buffer

was added to the suspension at 100 pl, mixed, and centrifuged at 13,000 for 3 min.
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The supernatant was transferred to a new tube, 500 pl of isopropanol was added, and
the suspension was incubated at —20 °C for 30 min. The supernatant was then

decanted, the extracted DNA was rinsed with 70% ethanol, dried at room temperature,

and dissolved in 50 pl of sterile distilled water.
3.3.2 Polymerase chain reaction (PCR) amplification

PCR amplification was perfi d on total DNA with primers ITS1 (5'-

TCCGTAGGTGAACCTGCGG-39 CCGCTTATTGATATGC-3)

as descnibed by Williams et . The

primers includes the intem spacer 1 and

nt amplified with these
31 and ITS2, respectively)
) v A."Reaction volume of 50 pl
contained 5 pl of 10xPCR.buffer, 5| of a deoxynueleoside triphosphate mixture (2

distilled water in place of the ] N ification reaction were carried out
in a Perkin Elmer Cetus DNA ki
initial denaturation for 1 min at 95 ‘:@E by
at 55 °C, and 2 min at ﬂ)“C" and a final exter -
purity of the PCR produe;

mer Corporation, USA) with

S.cycles of 1 min at 95 °C, 1 min

3.3.3 Sensitivity studies

ﬂuﬂ’mﬂﬂ‘ﬁwmﬂﬁ

détermine the limit ogsensmvﬁy of this PCR assay‘PNA of each

Candida eﬁ{h AR pg’u;‘unﬂ %W%ﬂd} aexil)erformed

with 400 n , 4 pg, 400 fg, 40 fg and 4 fg of genomic

DNA. The experiment was performed at least three times in difference round.
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3.3.4 Purification of PCR products by QIA quick PCR Purification Kit

A QIAquick spin column (QIAGEN, Hilden, Germany) was used to
purify the PCR products and the manufacturer’s reagents and protocol used
throughout. Buffer PB was added in a ratio of 5:1 to the PCR reaction and mixed. The
sample was applied to a QIAquick column and centrifuged at 13,000 rpm for 1 min.

ater.

The column was washed by centrifugation with 750 pl Buffer PE and the p urified
PCR products were eluted with 50 pl distil 1
é&ism (RFLP)
QJ,_,
——

the amplificd“fragments were digested
e

individually with the restri (ru91, and Mbo 1 (Promega,
I,

USA) Restriction conditi i1 \i\ué\?'

3.3.5 Restriction Fra

After purifi

tion buffer, 0.2 pl of

. : \\ endonuclease in each
reaction, and 5 pl of purifi fodlic X ! \ \\ was incubated at 37 °C
(Dde 1, Hae 11, and Mbo 1) . Ae ) for overnight (Table 9). After

incubation period, the mix electrophores ough 3% agarose gel.

AU INENTNYINS
RINNIUNRINYIAY
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Table 9. The cleavage site of Hae 111, Dde 1, Tru9 1 and Mbo 1 restriction enzymes

Enzyme name Restriction site Active Temperature
Hae 111 GG'CC 37 °C
CC. 66
A
Dde 1 37 <C

(ol

s

3.3.6 Agarose gel electr

d restricted endonucleases

digestion products

~ Gel elec -’“*"':“z-m'ﬁ“':ﬂ ducted with 1x TBE
buffer (0.1 M Tris, 0.09 M bo o:m for 2 hrs. Two DNA

markers; 100 base pair D A ladder (Pacific sc1ence USA) and ¢x174 DNA/Hae 111
(Amersham ph ﬁ amplicons for
sizing of the b:n‘q HEI& tM‘emlﬂjﬂ g:tlon for 30 min,
destained with tllled water for 'fﬁ umination
e ot B b0k el 11 161
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3.3.7 Interpretation of PCR and RFLP patterns

The DNA patterns of Candida species from PCR were compared with
reference strains. The primers ITS1 and ITS4 were designed to amplify the rDNA
gene ranged b etween interspacer 1 and interspacer 4 ofeach Candida species. The
PCR products of C. glabrata and C. guilliermondii yielded product sizes
approximately 800 and 600 bp, respectively (Fig. 5, Table 10). A product of

approximately 520 bp was obtained with Ibicans, C. dubliniensis, C. tropicalis,

C. parapsilosis and C. krusei (Fig. ab ; ese PCR products were studied
further by RFLP analysis following digesti amplicons by the restriction
y Y 4

les of these seven Candida

species are shown schematicallyafi Lig, 6, 7, 8, 1 3 and 13. All atypical Tru9

A 1 s g ': I enzyme and some
were further analyzed by thé ‘ 5 uén \ \n I RFLP patterns of

 bp (Bioedit program).

ﬂUEl’JVlEJVI‘ﬁWEJ']ﬂ‘i
QW’]@\‘Iﬂ‘iWNMW’JV]H’]ﬂH
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Table 10. PCR products size of Candida species using ITS1 and 1TS4 primers

S —— GenBank PCR Proc?ucts
Accession no. (base pairs)
C. albicans AF217609 536
C. tropicalis AF321539 523
C. glabrata AF218966 875
C. parapsilosis L47109 521
C. krusei L47113 510
C. dubliniensis 541

C. guilliermondii

Figure 5. Diagram of PCR g

primers.

Base pairs
Gkp)

1,353
1,078

872

603

310

281,271

234
194

gw

M1

U

608

wdida species using ITS1 and 1TS4

P INENINYINT-
TR T U2 fio

Base pairs-
(kp)

200

Lane No. M1= ®x174/Hae 111, 1 = C. albicans, 2 = C. dubliniensis,
3 =C. tropicalis, 4= C. parapsilosis, 5 = C. krusei, 6 = C. guilliermondii,

7 = C. glabrata, M2 = 100 bp ladder
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Table 11. RFLP patterns of Candida species using Hae 111 enzyme

X GenBank RFLP patterns of Hae 111 enzyme
Organisms X .
Accession no. (base pairs)
C. albicans AF217609 44591
C. tropicalis AF321539 445,78
C. glabrata AF218966 652,223
C. parapsilosis L47109 402,105,14,3

C. krusei 1471

C. dubliniensis AF4052 ’,//

382,90,38
451,90

C. guilliermondii A ‘lj--v —— 7 -u—l 79,17,5
Figure 6. Diagram of P erns of Ca ecies using Hae IlI
enzyme. -V
| M2
Basepairs | Basepais
®p) ¢p)
1353
1’0‘8 el l,ow
872 —| 900
— | 800
mﬂ_ | 700
603 — o1 —| 600
310 =1 300
281271 - o/
s THANYNINY NG| =

TR TRMYING TH b

Lane No. M1= ®x174/Hae 111, 1 = C. albicans, 2 = C. dubliniensis,
3 = C. tropicalis, 4 = C. parapsilosis, 5 = C. krusei, 6 = C. guilliermondii,
7 = C. glabrata, M2 = 100 bp ladder
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Table 12. RFLP patterns of Candida species using Dde 1 enzyme

. GenBank RFLP patterns of Dde 1 enzyme
Organisms .
Accession no. (base pairs)
C. albicans AF217609 418,118
C. tropicalis AF321539 410,113
C. glabrata AF218966 782,49,44
C. parapsilosis L47109 521
C. krusei L4711 510
C. dubliniensis AF 420,98,23
C. guilliermondii 3.213.12

Figure 7. Diagram of PCR-K

L

v
"""' ' = &
ml)f]&ﬂ’&ﬂﬂﬂﬁ“ﬂqﬂi— :
W”aﬁmmummmaa

Lane No. M1= ®x174/Hae 1L, 1=C. albicans, 2 =C. dubliniensis,

3 =C. tropicalis, 4 = C.
7=C. glabrata, M2 =

parapsilosis, 5 = C. krusei, 6 = C. guilliermondii,
=100 bp ladder
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Table 13. RFLP patterns of Candida species using Tru9 1 enzyme

GenBank RFLP patterns of Tru9 1 enzyme
Organisms )
Accession no. (base pairs)
C. albicans AF217609 473,40,23
C. tropicalis AF321539 344,101,40,20,18
C. glabrata AF218966 253,231,122,87,56,40,34,28,23
C. parapsilosis L47109 327,85,46,24,21,18
C. krusei L47113 487,23
C. dubliniensis AF405231 59,119,40,23
C. guilliermondii AY 16878 2,51,32,23,15

Figure 8. Diagram of species using Tru9 1

enzyme

—, -
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M1

£

2

Base pairs

®p)
1,353

E

&
|
LTI

g 5888383

234

B
118 U e
AN 36

o.?

4 =
=
2

Lane No. M1= @x174/Hae 11, 1 = C. albicans, 2 = C. dubliniensis,
3 =C. tropicalis, 4 = C. parapsilosis, 5 = C. krusei, 6 = C. guilliermondii,
7= C. glabrata, M2 = 100 bp ladder
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3.3.8 Sequencing for ITS region of Candida albicans
A. Purification of PCR products

The PCR products of C. albicans were purified by QIAquick PCR
purification kit as described by the manufacturer (QIAGEN, Germany). The QIAquick
system is a combination of spin column technology with the selective binding

properties of a uniquely designed silica-gel membrane. DNA was absorbed to the

silica-membrane in the presence of high salt while contaminants pass through the
column. Impurities were efficiently w ‘ d the pure DNA was then eluted

with Tris buffer. The concentrati by spectrophotometer (Bio-

step: 10 sec at 96 °C, annﬁm ; f nsion step: 4 min at 60
OC. —

AMEANENINENT
AR IRIDIDUUBATIEIVE Bt st

acetate (NaaAc), pH 4.6 and 50 ul of 95% ethanol (EtOH) for each sequencing
reaction as d escribed by m anufacturer. T he p recipitated DNA w as stored at -20 g

until used. The precipitated DNA was subjected to automated sequence analysis on

ABI prism 310 automated sequencer (Perkin Elmer Corporation, USA).
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D. Analysis

The nucleotide sequences were compared with C. albicans reference
strain by using Clustal W, version 1.74 program.

AULINENINYINT
RN TUINING AT
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