CHAPTER V

RESULTS

1. Clinical isolates

A total of 120 Candida isolates collected from stock cultures, Mycology Unit,

Department of Microbiology, King Chulalong Memorial Hospital, were used in this
study. All Candida species were isolated fic A5 specimens; 24 (20.0 %) isolates
from sputum, 22 (18.3 %) blood;" » uAeolar larvage (BAL), 15 (12.5

%) body fluid, 11 (9.2 %) nai
swab, 4 (3.3 %) skin and 7

\ 3.%) urine, 4 (3.3 %) comneal
“* \.-‘\\'t 2 stools, 2 tissues, and 1 swab

A male and 46 female patients.
nd 77 (64.2%) Non- albicans

from foot). These cultured s
Of 120 isolates were identifie

Candida species (NAC) by routifie Jab ; [Umit. The routine identification

is based on the microscopic e bgica X an ~ on, hyphae, chlamydoconidia

production. Figure 9 showed the 1d the number of isolates that

reported by routine identification @ er 2002.
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Sources of specimen

Figure 9. Sources and number of clinical specimens, which Candida was
isolated during January to October 2002 from Mycology Unit,
King Chulalongkorn Memorial Hospital
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2. Identification of Candida species by conventional method

Identification the strains of Candida species have been previous performed in
Mycology Unit of Microbiology Department, King Chulalongkorn Memorial Hospital
(Fig.9). However, all strains were verified by conventional methods, i.e.; Reynold Brown
phenomenon (germ tube production), chlamydoconidia production, and carbohydrate
assimilations and carbohydrate fermentations (Table 14). These sixty-one isolates
produced chlamydoconidia on glutinous ?\eZg/r within 48-72 hrs. All of these cultures
except one demonstrated the ability to produ be within 3 hrs. in serum at 35°C.
Furthermore, the carbohydrate m&non 31d ca‘tﬂk‘dte fermentation was done. The
results showed that eighty-two.i wa corresw those yeasts identification
able. 15) The-lc')‘fhm.??a isolates were unable to
of carbo‘lydrate assimilation and fermentation
em&t'ea API 20C AUX (bioMerieux, France).
Thus, based on the identificati (mvénu‘,&\ai thod pIus commercial kit (API 20C
AUX, bioMerieux, France) y 1's§):l\htes§ edi ed’h\n Table 14. In detail, there were
61 (50.8 %) C. albicans, 26 (. '3 ﬁ 195" 3%) C. parapsilosis, 9 (1.5 %)
C. glabrata, 3 (2.5 %) C. guil rmﬂl?a'u, and;@ff 0) C. krusei (Fig. 10). In clinical
specimens, not onty C. albicans was /pmd buﬁm other species was isolated (Fig9).

.-".-",_

C. albicans was found m@tly in oral swab (100%), spuM’?:} %), BAL (62.5%), body
fluid (53.2%), skin (50°/3,lescellaneous (42.9%), blood (31.8%), urine (14.3%) and nail
(9.1%) orderly. C. tropchJs, the second com speciesavas found mostly in urine
(71.4%), miscellaneous ( 4269(@» blood (40.9‘7&, body fluid (20%), BAL (12.5%), and

sputum (8.2%), reﬁ%lﬂ K%tl% Wnﬁ)%% arﬂsﬁésis was isolated from

most of the specirfiéns especially in nall (81.8%), skln (50%), corneal swab (50%),

miscellane ﬁﬁ@ﬁﬁﬁm‘ﬁ m (4.5%). C.
glabrata § 3%) /bjm m (8.2%), body

fluid (6.7%). C. guilliermondii was found only in blood and body fluid with 9.1% and 6.7

table (Beneke and Roger)

identify because of the unco

o) C,tropick
o J.

%, respectively. For 2 isolates of C. krusei was found in each nail (9.1%) and body fluid
(6.7%) (Fig. 11). Table 17 showed distribution of Candida species, which results from
routine and conventional method in clinical specimens and distribution of Candida species
which results from Candida commercial kit (API 20C AUX, bioMerieuz, France) in

clinical specimens were showed in Table 18.
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Figure 10. Candida species identification by using conventional assay

and Candida commercial kit (API 20C AUX, bioMerieux, France)
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Sources of specimen

Figure 11. Sources and number of clinical specimens, which Candida was
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Table 15. All 120 Candida isolates were identified by conventional assay.

Species No of isolates (%)

C. albicans 41 (34.2%)

/ 218 3%)

765:8%)

C. tropicalis
C. parapsilosis
C. glabrata
C. guilliermondii
Unidentified 1e

Total

Table 16. 38 unidentified | identified by Candida

commercial kit (A 20C AUX, bioMerieuz, France).

C. albicans

s Ine niWEAns
RTaen Tl unyINen g

krusei

C. guilliermondii 1 (2.6%)

Total 38 (100%)
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Table 18. Distribution of Candida species, which results from Candida

commercial kit (API 20C AUX) in clinical specimens

75

ARIAN TN INYAE

g
AuINENINYINg

2 -
2 £ S S 3
: S| £ 2| 8| % 8
£ S S K S £ 3 =
b 5 RS Sp Y =~ Y e
& O O ) O ] =
n (%) n (%) n( n (%) n (%) n (%)
skin 0(0%) | 0 (0%) | 1 0%) | 00%) | 1(2.6%)
corneal swab 0 (0%) %) | 2:(100% %) | 00%) | 2(53%)
{ N
urine 0 (0%) ) [0 ) | 0%) | 12.6%)
miscellaneous 0 (0%) 00% 0% _ ) 0(0%) | 2(5.3%)
oral swab 1(100%) | 40(0%) ] 0 %) | 0(0%) | 1(2.6%)
nait 0 (0%) o) £ 0(0%) J5833%) 1 06.7°%)| 0(0%) |6(15.8%)
body fluid 2 (50%) (%P 0 {5\ ‘ %) %) | 0(0%) |4(10.5%)
BAL 5 (100%) 09 Q'i 0. (0%) 0%) | 0(0%) |5(13.2%)
b g« an
blood 5(62.5%) | 0 @0%)/kae12.5%) ol 0(0%) |1(12.5%)| 8 (21.1%)
sputam 7(87.5%) | 0(0%); 5%)| 0(0%) | 0(0%) |8(21.1%)
Total 20 (52.670 [4(10.5%) | 2 (5.3%) o) | 1 @.6%) |38 (100%)

3
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3. PCR amplification for detection of Candida species
3.1 Reference strains

3.1.1 Sensitivity for DNA detection

To analyze the sensitivity of PCR assay by using the ITSI and ITS4 primers,
all the diluted templates were performed the same conditions. The result showed that
merely 10 Candida cells or 400 fg DNA of C. albicans was able to be detected. Not
only four hundred femtograms at least amount of DNA of C albicans but also the

same amount of DNA of other six reference Candida strains were also detected. (Fig.
12)

Figure 12. Sensitivity of DNA_detection by PCR of seven difference Candida
DNA with ethidium bromide Staining on agarose gel

electrophoresis.

M 12 3 448 67/8%

872
603
310

C. albieans 3
(536 bp) Lane M: ®x 174/Haelll
— Lane 1: 4 ng of Candida DNA
Lane 2 : 400 pg of Candida DNA
C. dubliniensis
(541bp) Lane3: 40 pg of Candida DNA
Lane 4: 4 pg of Candida DNA
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3.1.2 PCR and RFLP patterns of Candida species reference strains by using
ITS 1 and ITS4 primers.

The intergenic spacer region was successfully amplified from all reference
strains, and a distinct product size was consistently obtained for all reference strains of
a given species. Candida glabrata yielded a unique product size of approximately 870
bp. Similarly, C. guilliermondii yielded product sizes of 600 bp (Fig. 13, Table 19).
C. guilliermondii and C. glabrata showe sr cies-specific differences in the sizes of
the PCR amplified products. A product })pr I
remaining strains (Fig. 13). By th!,‘;ﬁjll-rﬁérely differentiating the species.

These PCR products were s@er by‘}RFLP_% lysis following digestion of the
o Hug 1ML, Dide Land. Tru9 1. Figure 13, 14, 15

ely 520 bp was obtained with the

:-e-—--.--;—=.-,-.—;-.—---,-:-:—.:.--, ----- sis show 5 types of

restriction fragments patte " . If product size t

by thﬁ enzyme showed bands
approximately 650 bp an z;pproximately 220 bp was analyzed as C. glabrata. C.

guilliermondii showedetypi % OO oM 6 imately 400 bp,118
bp, and 80 bp. C. FJ:I’EE]: S oﬂﬂﬂiﬁrﬁﬁmﬁ bp, and 100 bp.
This enzyme cut the DNA of C. krusei S three bands & oximately“380 bp, 90 bp,
and 40 bp.ar ao@'\&l;;]nj woum?ﬁlzrﬁ d 2 bands

at approximzﬁely 450 bp and 90 bp that were cut with Hae III. The RFLP patterns of
Hae 111 cannot speciate C. albicans, C. tropicalis, and C. dubliniensis because it gave
the similar 2 bands of RFLP patterns at approximately 450 bp and 90 bp.

In Dde 1 pattern analysis, it showed five type patterns of RFLP; the first was in
C. glabrata showed the band approximately 780 bp and 50 bp, the second pattern was
in C. guilliermondii with band at approximately 380 bp and 210 bp, the third pattern
was in C. dubliniensis that showed band approximately 420 and 100 bp, the fourth one
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was in C. albicans, and C. tropicalis with band approximately 400 bp and
approximately 118 bp, the last pattern showed in C. parapsilosis and C. krusei with
one band approximately 520 bp. Only the Dde I RFLP pattern of our study showed it
can clearly identified Candida species as C. glabrata, C. guilliermondii, and
C. dubliniensis, but difficult to identify in C. albicans, C. tropicalis, C. parapsilosis
and C. krusei.

RFLP patterns of 7ru9 I in Candida species reference strains showed 7 types

of RFLP patterns; C. glabrata show 5 ban prommately 250 bp, 230 bp, 120 bp, 90

bp and 50 bp, C. guilliermondii has ately 400 bp, 90 and 40 bp. All of

C. dubliniensis, C. tropicalis, ow 3 band-patterns of RFLP
following, the band approxi bp for C. dubliniensis, the
band approximately 350 bp G tropicalis, and the band
)sis. The two bands of RFLP
approximately 500 bp, Was tifi albicans. The single band

pattern approximately 50

approximately 330 bp, 90 b

C. glabrata, C. guzllzerllﬁqndu md‘d’ ﬁtbhizi"e

be identified seven SpCeies—eof Candida-reference st such as C. glabrata,

C. guilliermondii, C. pﬁa

C. albicans. The combin

iniensis, C. krusei and
de 1 could be identified 5

species as C i ﬁ ﬁ‘ﬂ ﬂa; C. krusei and
C. dubliniensis. lils z'lv ﬂn 'ﬂ/ EI'&II ation of 7ru9 I and Hae

I or 7ru9 1 and Dde 1 or Tru9 1, Dde Iand Hae III. &M seven refererieé Candida spp.

gaveone@tiﬂoﬂ@ﬁQMWﬂq Nnenae

a 1on results between Hae I and
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Figure 13. PCR amplification of Candida rDNA with ITS1 and ITS4 primers
in seven difference Candida species reference strains
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i ¥

MI1=0x174/Hage N1 = @ albicans, 2= C. dubliniensis, 3=C. tropicalis,
4= C. parapsilosi§ 5& @ frusei, 6='C. guilliermondii, 7= C. glabrata,
8= Negative controly M2 = 100bp ladder

Table 19. PCR products of:'qur;zdida rli_&g‘{vith ITS1 and ITS4 primers

in seven difference Candida species reference strains

Organisms GenBank PCR ?roducts
Accession no. (base pairs)
C. albicans AF217609 586
C. dubliniénsis AF321539 541
C tropicalis AF218966 523
C..parapsilosis L47109 521
C. krusei L47113 510
C. guilliermondii AF405231 608
C. glabrata AY168784 875
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Figure 14. Restriction digestion of PCR products with the enzyme Hae I11
in seven difference Candida species reference strains
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Table 20. RFLP patterns of seven diffcrence‘f@d;{dida species using Hae 111

enzyme analyzed by Bioedit progr‘:’iiﬁ"*" ‘

GenBank
RFLP patterns of Hae III enzyme
Organisms Aceession no.

(basepairs)
C. albicans AF217609 445,91
C. dubliniensis AF321539 451,90
C. tropicalis AF218966 445,78
C. parapsilosis L47109 402,105
C. krusei L47113 382,90
C. guilliermondii AB105435 390, 117,79
C. glabrata AY168784 652,223
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Figure 15. Restriction digestion of PCR products with the enzyme Dde |
in seven difference Candida species reference strains
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Table 21. RFLP patterns of seven difference -Mda species using Dde I enzyme

F

e

analyzed by_Eioedit program

-

GenBank | RFLP patterns of Dde 111 enzyme
Organisms

Aceession no; (base pairs)
C. albicans AF217609 418,118
C. dubliniensis AF321539 420,98
C. tropicalis AF218966 410,113
C. parapsilosis L47109 521
C. krusei L47113 510
C. guilliermondii AF405231 395,213
C. glabrata AY168784 782,49,44




Figure 16. Restriction digestion of PCR products with the enzyme Tru9 1
in seven difference Candida species reference strains.
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M2= 100bp ladder /

¥,
Table 22. RFLP patterns of seven difference Qz}iéida species using Tru9 I

enzyme analyzed by Bioedit program -

82

“GenBank RFLP patterns of Tru9 I enzyme

Organisms
Accession no. (base pairs)
C. albicans AF217609 473,40
C. dubliniensis AF321539 359,119,40
C. tropicalis AF218966 344,101,40
C. parapsilosis L47109 327,85, 46
C. krusei L47113 487
C. guilliermondii AF405231 395,92,51
C. glabrata AY168784 253,231,122,87,56,40
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3.2 PCR products and RFLP patterns of Candida species from clinical

specimen

One hundred and twenty PCR products from clinical isolates using ITS1 and
ITS4 primers were analyzed with three restriction enzymes. Figure 17, 18, 19 and 20
show a typical gel electrophoresis of PCR products obtained from seven clinical
isolated Candida species and digested with Hae 1Il, Dde 1, and Tru9 1 restriction
enzymes, respectively, and the restriction profiles obtained with each enzyme for each
isolate is summarized in Table 23-26. From t e" }iC} analysis, there were 9 isolates
that obtained PCR products size at approximété}@ bp (Fig 17; P5) and PCR
products size approximately 600 bp were™ found 3 isolates (Fig 17; P4). Other

L -
remaining isolates showed a;ygaﬂ'fﬁ v 500 bp of PCR product size (Fig 17; P1, P2,

P3, P6 and P7). //;

The RFLP pattem;?{ | en_zyr:rlej in this study found 9 isolates that
obtained approximately 650°bp, _fbpl‘_o ; NAfragmentsi(Fig 18; H5), 3 isolates
'bp;' 8;5;; (Big18;, H4), 19 isolates have
approximately 400 bp, and 100bp (Fig 1:8', H6);;2 isolates were approximately 380 bp,

90 bp, and 40 bp (Fig 18; H1), 8{774‘§drlzates W&b}md at approximately 450 bp, and
J i < <y
90 bp (Fig 18; H2, H3, H7). — —

e

showed approximately 400 bp, 1

In Dde 1 patterns\.slhowed 'fia‘gment at -ﬁ%%}“&"i'fnately ?O bp, and 50 bp was
found in 9 isolates (Fig ;:,, ), approximnately 380 bp, gﬁp was 3 isolates (Fig
19; D4), and approximate'tly 420 bp and, 100 bp was 6f-isolates (Fig 23; D3),
approximately 400 bp, and 118 bp was 81 isolates (Fig 19; D2 and D7), and one band

approximately 500/bp was 21jisolates)(Fig 49; DI and/D6).

From RFLP, patterns of Tru9-1 were“showed 9 isolated with pattern of
approximately 250 bp, 230 bp, 120 bp, 90 bp and 50:bp (Fig 20; T5)5.3 isolates that
band approximately 400 bp, 90 bp,,and 40 bp| (Fig 20;/T4), 16 isolates! that band
approximately 350 bp, 118 bp, and 40 bp (Fig 20; T3 and Fig 25; CAS), 26 isolates
with band approximately 350 bp, 100 bp, and 40 bp (Fig 20; T7 and Fig 25; CA6), 19
isolates with band approximately 330 bp, 100 bp and 40 bp (Fig 20; T6), 15 isolates
with two bands approximately 480 bp, and 40 bp (Fig. 20; T2), 2 isolates with a single
band approximately 490 bp (Fig 20; T1), 16 isolates with approximately 480 bp, 350
bp, 118 bp, and 40 bp (Fig 21; CA2), 3 isolates approximately 480 bp, 380 bp, 100 bp
and 40 bp (Fig. 21; CA3), 7 isolates approximately 480 bp, 350 bp, 100 bp, and 40 bp
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(Fig. 21; CA4), 2 isolates with band approximately 380 bp, 100 bp, and 40 bp (Fig.
21; CA7). '

There are forty isolates, 16 isolates of CA2 pattern, 3 isolates of CA3, 7
isolates of CA4, 10 isolates of CAS, 2 isolates of each CA6 and CA7, that has atypical
patterns from Candida species reference strains in RFLP of Tru9 I enzyme whereas
conventional assay showed these strains were C. albicans, also the PCR products and

RFLP profiles of Hae 1 and Dde 1 showed correspond pattern to C. albicans
reference strain (Fig 22). The Tru9 1 at 1‘11 gattems were shown in Fig 21 (CA2 to

CA7). Then, the DNA of forty atypis * s were confirmed with Mbo 1, the
results showed that profiles of ) espo&a bicans reference strain. The

fragment of DNA in cuttinW pmzoo bp. and two bands at

approximately 160 and 140 b the number of isolates and

summarized RFLP patterns s, T  profiles. As describe above

in reference strains, Hae A % . i ¢ Candida spp. same as
‘ ns (Table 28).

RFLP patterns of three

reference strains but 7ru9

ey

showed, 55 (45.8%) C. albicans, 20 :
( 0) ;.E-;ﬂ-ai;
9 (7.5%) C. glabratcﬁG (5.0%) C. dublir
.} _ L
and 2 ( 1.7%) C. krusei~data-showninTabie-29-and-+: ':; All Candida species

from clinical isolate exce . albica s same as the reference strain

patterns in the same species. C. albicans gave the same pattern with C. albicans
- ¢ o 9/
reference strain 1 mlﬂ b‘tﬂ e 7 patterns of C.
albicans RFLP in gutting With I,"one pattern 1 e as the reference strain and
TR M Inenae
3 :
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Figure 17. PCR amplification of Candida rDNA with ITS1 and ITS4 primers
in clinical isolates.
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Table 23. PCR patterns of Candida species in c‘i_inical specimens using
ITS1 and ITS4 primers

PatternID | Laneno. | Strain no. s PI‘O(.illCtS Expected Candida species
(base pairs)

Pl 1 1C-14 500 ?

P2 2 IC-16 500 {4

P3 3 1C-23 500 [

P4 4 1C-53 600 C. 'guilliermondii

5 IC-76 800 C. glabrata

P6 6 IC-84 500 3

P7 7 IC-90 500 ?




Figure 18.
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Restriction digestion of PCR products with the enzyme Hae III
in clinical isolates

base
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_— )

300
200

100

M1=0x174/HgeM] A =Hl 2=H2, PENEIS Wb T — H5 , 6= H6,
7=H7, M2= 100bp ladder

Table 24. RFLP patterns of Candidiz species in elinical specimens using Hae 111

enzyme
Pattern | Lane | Strain no. RFLP patterns of Hae 111 Expected Candida
ID no. enzyme (base pairs) species
H1 1 IC-14 380, 90, 40 C. krusei
H2 2 IC-16 450,90 ?
H3 3 IC-23 450,90 ?
H4 4 1@:53 400;1,18;,80 C| guilliermondii
HS5 = IC-76 650, 220 C. glabrata
H6 6 IC-84 400,100 C. parapsilosis
H7 7 IC-90 450,90 ?
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Figure 19. Restriction digestion of PCR products with the enzyme Dde 1
in clinical isolates
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Table 25. RFLP patterns of Candida species in elinical specimens using Dde 1

enzyme

Pattern | Lane Strain. | RFLP patterns of Dde I enzyme Expected Candida
ID no. no. (base pairs) species
D1 1 IC-14 500 E
D2 2 IC-16 400,118 ?
D3 3 1C-23 420, 100 C. dubliniensis
D4 4 1G53 380,210 Cguilliermondii
D5 5 IC-76 780,50 C.'glabrata
D6 6 IC-84 500 ?
D7 7 IC-90 400, 118 ?
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Figure 20. Restriction digestion of PCR products with the enzyme Tru9 1
in clinical isolates
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Table 26. RFLP patterns of Candida species in elinical specimens using Tru9 1

enzyme
Pattern | Lane Strain RFLP patterns of Tru9 I enzyme Expected Candida
ID No. No. (base pairs) species
T1 1 IC-14 490 C. krusei
T2 2 IC-16 480, 40 C. albicans
T3 3 IC-23 350,118, 40 C. dubliniensis
T4 4 1C453 400,90,40 (. guilliermondii
T5 5 IC-76 250, 230, 120, 90, 50 C. glabrata
T6 6 IC-84 330,100, 40 C. parapsilosis
T7 7 1C-90 350, 100, 40 C. tropicalis




Figure 21. RFLP patterns of C. albicans atypical Tru9 I RFLP patterns.
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Figure 22. PCR products and RFLP patterns in Hae III and Dde I of
C. albicans atypical Tru9 I RFLP patterns
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Figure 23. RFLP patterns in Mbo I of C. albicans atypical Tru9 I RFLP
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Summarize of RFLP atypical patterns of C. albicans in clinical

Table 27.
specimens ;

Type | No. of Products size of PCR - RFLP

No. |isolates | PCR Hae 11 Dde X Tru9l Mbo 1
CAl 15 500 450590 400, 118 480, 40 210, 160, 140
CA2 16 500 450,90 400,118 480, 350, 118,40 210, 160, 140
CA3 3 500 450,90 400,118 480,380,100,40 210, 160, 140
CA4 7 500 450,90 400, 118 480, 350, 100, 40 210, 160, 140
CAS 10 500 450,90 400,118 350, 118, 40 210, 160, 140
CA6 2 500 450,90 400, 118 350, 100, 40 210, 160, 140
CA7 2 500 450,90 400, 118 380, 100,40 210, 160, 140
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Table 28. Summarize Candida spp. and number of isolates from each enzyme

Enzyme No. of identified| No. of unidentified | Identified Candida
| isolate isolate spp-
Hae 111 33 87 11,12,13,14
Dde 1 18 102 12,13, 15
Tru9 I* 80 40 11,12, 13,14, 15,16, 17
Hae 11l plus Dde 1 11, 12, 13,14, 15
Hae 1 plus Tru9 I* 11,12, 13, 14, 15, 16, 17
Dde 1 plus Tru9 I* 1,12,13.14, 15,16, I7
Dde 1, Hae Il and Tru9 I* 11,12, 13, 14, 15,16, 17
Tru 9 1 plus Mbo T** 17

* Only C. albicans that havg

** Assay only in atypica
11=C. krusei, 12= C. guillig
15= C. dubliniensis, 16= C.

'
ﬂumwﬂwmwmm
ammniﬁuumawmaﬂ

ondii

plﬁ

apszloszs

nce strain.
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Table 29. Summarize of Candida isolate in clinical specimens by PCR-RFLP

No of Similarity Patterns with reference strains

Candida species | . . Hae 111 Dde 1 Tru9l Mbo 1

Yes | No | Yes | No Yes No | Yes No
C. albicans 29 55 0 W 0 15 40 40 0
C. tropicalis 26 0 Y\\ ._ ; 0 n/a n/a
C. parapsilosis 19 4 0 n/a n/a
C. glabrata 9 0 n/a n/a
C. dubliniensis 6 0 n/a n/a
C. guilliermondii 3 0 n/a n/a
C. krusei p. 0 n/a n/a

n/a = not assay

Figure 24. Summarize of P dida isolates in clinical

specimens
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3.4 Comparison between a conventional method plus Candida commercial

kits (API 20C AUX) and PCR RFLP results

The comparative results of conventional and PCR-RFLP were showed in Table
30. The result of conventional method plus API 20C AUX and PCR-RFLP were
correctly in identification of five Candida species; 26 C. tropicalis, 19 C. parapsilosis,

9 C. glabrata, 3 C. guilliermondii, and 2 C. i. In sixty-one isolates of C. albicans

that resulted from conventional plus ly only 55 isolates with PCR-

RFLP, whereas 6 isolates show

/ |
Table 30. Comparison resul/ \

commercial Kits (A

% ' :
3% . g
1 g
%, . g % 3 g
s S = N S
% s L3 s | 5| i
3 kS ! & ]
S| £y S g
C. albicans 55 61 (50.8%)
C. tropicalis ||| 6 26 (21.7%)
=
C. parapsilosis 19 19 (15.8%)
C. glabrata ﬂ‘% — - 1A oo 9(7.5%)
C. dubliniensis o i 8 3 F | B ‘ ' [ 0(0%)
C. guilliermondii F 3 o 3(2.5%)
C. krusei o | r / | | 207%)
Total |55 (45.8%)|26 21.7%) 8%)| 9(7.5%) |"6(5.0%) 2.5%) 1 2 (‘'117%) |120 (100%)
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3.5 Sequencing of C. albicans Tru9 1 atypical patterns compared with

C. albicans reference strain.

One of six C. albicans Tru9 1 atypical patterns isolates (Fig 21; CA2) was
analyzed by sequencing analysis compared with the C. albicans reference strain (Fig
21; CAl). This strain showed the insertion mutation described at position 140 of

rDNA in ITS region using ITS1 and 1TS4 ptimers (Fig 25B). Figure 25A showed a

Figure 25. The chromatogra med f > sequencing showed
insertion mutati ] i n of C:albicans rDNA,

A) showed the reference sfrain ' e clinical strain
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