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MUT &)L T, (RO VTR PCR k12 { £
THETEIZ M X 42w PCR TUEILIA 2 5 & DNA Wi A5 nf fig
ThihZ PCR P10 T 4 B I % f8 o 7
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Candida glabrata X* Candida krusei (Z%f L CTIUEZMET
%2, Candida ISIZHFEIZ X - THOVL SO & ZVED
NE WA PUrTIR SR R 1) 7 58 e O L D 726
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BRI A2 ERBIETH 5 real time quantitative
PCR &** %2 I5H L 720

Wi % #EEFE (reporter B # B & U quencher f.4)
TE#L7Z30bp DRRMTO—T%, W77 1=—I
HENLEIRIC XA L2 PCR MEE AT IS ATT
o—7IZEET A&, 70— TIINKS M ST ihith Y
FMIOMBEEIIENICREREL, =2V X =IO RIS &
LHIMEAENN THEHIGRESHMT B KU &<,
HEMEL T4 2V T ISR L, PCR RIIREE o 1Y
MB35 reporter &3 @ H IR IL DN N X
NILDHLHA 7 VEREBMOVIKEEDRFELS, K
HMBEOHEBXERT H7-DDOREME ER L 7.

SH7ICi3 PCR 2, SOGBYEM o ¥ ¥ IR, ok
RIEACCD # 27, HliH - A PCHLHRIND
GeneAmp®5700 Sequence Detection System (PE Ap-
plied Biosystems ft. 3l Applied Biosystems #l:, USA)
g AAYAN

1) C. albicans RN T IA<—LEXTO—-TD
B

774 <—I1l1d C. albicans—secreted aspartic pro-
teinase (SAP) BZF% 5 —% v & LT, 263bp D
DNA Wi % #¥i&85 5 77 1 ¥ —x} (forward primer: 5’
—-CTGCTGATATTACTGTTGGTTC-3’(bp 495 to 516
on SAP6 from C. albicans), reverse primer: 5-—
CCACCAATACCAACGGTATC-3'(bp 759 to 740 on
SAP6))“ % F\ 7z,

ERICEZEMS T EAETU—TIE, W74 71
BENLHEBIHFRNINAT) YA XT5H LIS
L (bp 535 to 564 on SAP6), reporter B & L T5
il 2 “Fam” (6—carboxy—fluorescein), quencher & #
& L T 3H IZ “Tamra” (6-carboxy-tetramethyl-rho-
damine) D # K & F % 0 L 7= (65— (Fam)-CGTTA-
TTGTTGACACTGGGTCTTCTGATTT - (Tamra) -3’)
FHWI,

2) PCR RS &l E&HFDORE

PCR Rt i i¥ & & 50 uL(25 uL: universal master
mixture (Taq B #% (AmpliTaq Gold®) . AmpErase uracil
N-glucosylase (UNG), dNTP, dUTP, passive reference
1, optimized buffer), 4.5 uL: 10 uM each primer (900
nM), 1xL: 5uM Tagman probe (100nM), 10 uL:
template) & L7,

UNG incubation (carry over prevention) & L T 50
T, 2% hold %, t#Ic X W iEMIL S5 Taq B
# O activation 3 £ ' UNG inactivation & L T 95
T, 10 % hold ? hot start TH# L, denature (Z 95
T, 20 %, annealing/extention |2 58C, 17D 2 X7
v 7T, BISH A 7 VEUE 5044 2 VERELT

C. albicans tx. TIMM 1768 % (% K¥ & E & Af
by —1t) PEBKEREN ISR OET T

— ATV YTRICHME g g S — R IND, RN
TGN S8, B - cell count D# 2 2 Na-EDTA JiI
M Az e L TR E L.

MR DR N D B btk & LT, il fif 7% cell
count T# L7 C. albicans Wil B % & b Ik
SN (A7) 100 gL iR MER (T L. 1.0x10"cells/mL
(1.0x10%ells/100 uL/tube) @ C. albicans & Ai il ik
EMWL 7o S OBERRAD O MR K] Sepa Gene”
(Z¥hud) #4)LTH L7 DNA # TE (pH 8.0)
JIRMEL, S5ICTE (pH8.0) THK 10 fHH/MLT,
1.0x10". 1.0x10*, 1.0x10", 1.0x10° 1.0x10°cells/mL
WA B DNA WD ARRS 5 Hi & R L, REMIE
W7z “Hil" template & L 7o

WL &l A 7o DML LT, 1.0x10° 5.0x
10°, 2.0x10*, 1.0x10%, 5.0x107, 2.0x10", 1.0x10°, 5.0
x10%, 2.0x10°, 1.0x10% 5.0x10°% 2.0x10°, 1.0x10°cells/
mL ® 13D C. albicans S FMBZERL, Th ¥
hh 6 DNA #ith* v b #HVT 13#D DNAED "k
5" template & L7,

X512, 2 ABAEEROZNEFRIZRERML
BAnERM ALK T A0, HESANEE EREE
AHRENE Z N ZFh 5.0x10° 2.0x10° 1.0x10°% 5.0
x10", 2.0x10", 1.0x10’cells/mL 6 f& 0 i B T £
L, DNAH#iti¥F v b2 HVTH 6, & 128D tem-
plate & L 7=,

2. nested PCR % Fl\: - B fliR i DM %

C. albicans, C. tropicalis, C. parapsilosis, C.
glabrata B X U C. krusei ® PCR 2 & % D FE %
RFEN Y A7, first PCRIETHOELE 50 uL X 1) 1uL
% template & L, BTN ETHNICHRN LT I54 v —
% F\v27- nested PCR % 1T > CTHENR E 21T 72,

HE 5 MOBKS B FIHLE ZER KEW IR K
FEhRBRERMEMBREERG T £h 2Na-
EDTA M 100 uL ISIRAFEML - EE S F ML 5
DNA Z#Hil L T, BiTHER & L7, £72. C. albicans
L C. tropicalis, C. albicans & C. parapsilosis, C.
albicans & C. glabrata, C. albicans & C. krusei M
BRR MK 2R T8 % € h £ h 2 Na-EDTA il I #
100 L ICRERML-BEREEEFVEZ/ERL. DNA
P L TREREICBITI2HERENTT G2 HET S
e DEMTAARE Lz

First PCR, semi-nested PCR 3 & U" nested PCR #
479 PCR#¥#E & L T, GeneAmp®PCR system 9600
(Perkin Elmer #t, 3l Applied Biosystems #t, USA)
RV,

1) first PCR

KR ? 18 S-rRNA DOBIZFEF|H T, Candida & 5
IR R Vi region 27— v b BTI54~
—x$?*® (forward primer: 5~-TATTAAAGTTGTTGC-
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AG-3"(bp 532 to 548 ). reverse 57—
CCTGCTTTGAACACTCTAATTT-3 (bp 672 to 651))
&, nested PCR 2% % 7:0 first PCR 12l L 72

PCR LS i’mn: 50 uL
4 uLl: 25 mM dNTP (200 u M) .
primer (50 pmol: . 6 uL: 25 mM MgCl.
uL: Taqg DNA polymerase 11.25 U,
T. denature (294C. 1
30 4,
Il = L7

2.  semi-nested PCR £

PLIEE Y PCR i (first PCR) i) % ) PCR #:4Y
% template & ’f % semi-nested  PCR 1] T, 7V
— VAP U O Candida Vs 2 FE o) 14 R ] ¢
et L7z

First PCR )7 5 4 v — 1}z
WL 7

primer:

5 uL: 10xreaction buffer.
1.25 uL: 40 pmol each
3mM) . 0.25
10 uL: template)
7. annealing 1252C., 179
LG A 7L K 40

polymerize {274 C. 177,

PRE AW, LY
“Ji?7 7 4 7 — (semi-nested primer) %. C.
‘C. glabrata-3" GCCA-

(X sence ] (C

glabrata X anti-sence fll (2
AGCCACAAGGACTTGG .
krusei-5: CTACCTATGGTAAGCACTGTT)

C. krusei

(il L

72 Wi 7 4= =1L first PCRO7 54 ~<— X
L7z bOueiild, first PCRVEW 1wl %85 L LT
e =}

50 ull (5 uL: 10xreaction buffer, 4 ¢L: 2.5 mM
dNTP (2004 M). 1.25uL: 40 pmol each primer (50
6 uL: 25 mM  MgCL (3 mM). 0.25uL: Taq
DNA polymerase (1.25U'. 1uL: template) = L,
denature {2 94C . 1 75, 175 30
¥, polymerize {2 74C, 155, I8 1 7 L £ % 20
& L7

3. nested PCR )

C. albicans, C. tropicalis 13 £ U C.

A DOu T g,
L Cur % 72012 semi-nested primer O ,i%il 7244 L <,
5 MO MGEIZIE (full-) nested PCR A & O y) <
first PCR )7 7 4 < —xf il F 40720k

pmol/,

annealing (2 52C,

parapsilosis )

target Wik T ) sequence 74 .

Hhk %Z_

(2, TALEALO MR Y Y 4 7 7 4 ¥ — 1) (nested
primer) f\’)ﬁ"f‘(",if,‘,l‘l 72 C. glabrata = C. krusei
2o ThL PCR AUE R IF oA Lo 7200, BBz 7
74X — L |‘u|‘ L 72C.C. albicans] 5-GGCCGG-

TCCATCTTTTTG-3" and 5'~AGTCCTGGTTCGCCA-
TAAATG-3", C. 5-GGCCGGTCCATC-
TTTCTGAT-3" and 5-AAAGTCCTGGTTCGCCAA-
AA-3'. C. '~-GCCGGTCCATCTT-
TTTTGAT-3’ -AAAGTCCTGGTTCGCCAAA-
3. C. glabrata . 5-TTCGTGTACTGGAATGCACCC-
3" and 5-AAAGT-AAAAGTCCTGGTTCGCC-3". (.
5-GCGGACGGTCTACCTATGGTAA-3" and
5-AGTAATCGTCCTGGTTCGC-3")

WG, first PCR Y 1ul 2555 5 L T4t 50

tropicalis |

parapsilosis | 5

and 5’

krusei

4 yL: 25 mM dNTP
1.25 uL: 40 pmol each primer (50 pmol),
(0.5 mM)., 0.25 uL: Taq DNA po-
1.25U), 1 uL: template) & L. denature (-

annealing (2 54 C. 1% 30 fb.
et 4 7 L 1% 20 & L7z

. #& ES
1. PCR %272 C. albicans 01 il

TF Ty LT A ORI XD PR T,
C. albicans (AT L C. albicans "8/ P8 LT
SN E T L Bl ko PCR WD S AL JERERY
PEPNE A Z E DT E 2 E 72 R NI E no

ul. 5 ul: 10xreaction buffer,
(200 u M),
1uL: 25 mM MgCl.
lymerase (
94C. 175,
1274C. 175,

polymerize

template control 7> ZV 3410 PCR EW & fifial <4
72 (Fig. 1)
C. albicans 7 A7 ML @) PCR % {5\, reporter {f 4

DUERIE S 4 7L 2 E LT S
PCR i sz O WS X 2 S0OGsa iz oo 45 K03 £y 70 1
MAHREE <Az itk > 7L 2 LT C. albicans 7547
ML A & @) DNA I o £ LT 41 % template & 37

VLR AC o

L‘ )

LIS IR LY A 2 VT A Ao
A I E /A S A
OGS IEE O WM X L a1 7L

L C. albicans A SN O MO
&, 10°~10"cells/mL O 1L
T EE A

(threshold cycle)
PR A o 450 0 7 & 1) Uk’f
Ut Candida OB 5E W TED (A1 %

5417z (Fig. 2)

Bl S AU AT o 7L ooy A, ik L L
SR AL A BT RIS R S Ut o AMTER T ”u‘Ui’fD%.‘f'i. 1.0x
10"cells mL 7% 1.0x10°cells/mL % T, #¢1¥ 1L 10. 000
fiTl2 B X PHC, Pl E PCROENWZ L 4 Jzallll ftio
Zsdifference Ci—9 2+11.6% 2% £ - 7 (Table1). =
U228 (o UK (o S8 1§ TR T O I S/ A Bl = BV N e lL'I'

L. 10°cells/mL LL I~ o) 14 i 7

WA X Hw T

5, 10%ells/mL £ T 1
ClE B Jog¥=0.983  1logX+0.070,
0.998, P<0.001) L 7= PC A S LD 2 b
fifi 2T X 72 (Fig 3 I X b 5.0x10%ells
mL 72> S CE L 2 oz NI L IR
‘L. DNA I EZ 1.5 HEIR], PCR K35 X OVE 12 2.5
Wl o) 75 Gk 4 W T dy - 72
C. albicans % 2=l

r=

IR L s e, A
B L 7z T 2 2z, g g oo ikt
BBl % PCRGE N L 7245 s, UL G A7 i T g 1L
lu ,L-'..-T[.A»ﬁ-‘f't SIS LT, VO R P T
(NG IL7eho T 1’».ﬂiﬂf«. EAO¥  /AUNE
0x10"cells/mL VL F T EEY L 2720 b
Ho 7z (Fig. 4)
a2 70 0%
fibs % ‘H’“I’J" ]

I I A S,
PCR Wi H3bul: Ty - 72723,

JII /'~
Zan

Fr

URiE .24
Wl N L — > PEigioy vt
PCR %% )

| BTN
B

real time
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WCHERR O KN BENE % 17 o 72 PCR W@ htAT S 1L 4.13
x10'cells/mL T& Y, BilEIN C albicans &% TH %
EBML, PRI X BIEMAMSA L WO RIN
TEBVA, —BMR 2 & LIS R AETH V08
R s (Fig. 5o

2. nested PCR % JIJ v 7z (4 Bl i J:

1) semi-nested PCR il

C. glabrata & C. krusei {22\ T 4 fli 4 Y1y %
PCR WA 5N 5 Z & Hf agarose gel sl 4%UkIh Lz B\
THEZA S, YFHEWH KLU D PCR EW I gel 1112
DT, COUH2MOMEHHETH B T & AW
L7z

(th
— 612

263 bp

— 210

1 2 3 4 5

Fig.1. PCR detection of Candida albicans—SAP gene in
thermal cycling condition for real-time PCR.
Lanes; 1, human whole blood + C. albicans; 2, saline
+C. albicans; 3 and 4 are negative controls. Lane 3.
human whole blood; 4. saline; 5, molecular size
marker— ¢ X-174 RF DNA-Hinc [I digest. These
primers were confirmed specific for C. albicans under
the condition for this reaction, and had no-—cross
reaction with DNA from human blood.

A

o o o
[ S = - B¢ ]

Reporter signal intensity
=)
o

(=}

7~

lThreshold cycle

bbdod
30 40 50

0 10 20

PCR cycle

Fig. 2. Quantitative analysis of standard samples.

60

2) nested PCR ik

5 14l & target (= L7z nested PCRIZ & 1), FHLAL
[ BE4S WYy 22 PCR JE 477 agarose gel Yl % ik 812 Tl
AR MK LCRIT RO PR X gel LZiE
LR B ol e TH S S EAMNIL 72 (Fig.
6)o WMEBEFNIIHEWTL, LML TH
7 (Fig. 7).

R AR 203 B s H:

N1 700, UVEe IR, BRMEREN 92 OF 5E.
HUR TS L e WA B 0k LT, SO s s & ko
7o LA S D VU PCR IZYL T . nested PCR
LT C glabrata T A L BWE L7 11, LK

Table 1. Quantitative results of “unkown”samples
Actual amount Measured amount® “»difference”
{cells/mL) (cells/mL) {cells/mL)
oy 1.0 =< 10° 1.02 % 10" +2.0
2 5.0x 10" 3.53x10" -29.4
3 2.0x10" 2.05 710" +2.5
Ky 1.0x 10" 8.22x 10" -17.8
5 5.0%10" 4.29 - 10 -14.2
(6 2.0x10 1.36x% 107 -32.0
(0 1.0%10’ 6.92 < 10° -30.9
8 5.0%10° 4.19x10° -16.2
‘9 2.0%x10° 2.45 ~ 10° +22.2
10 1.0x10° 8.87x10° -12.6
47 5.0x10° 6.52 <10° +30.4
12: 2.0%x10° 1.77x10° -11.4
13 1.0x10° 8.84x10° -11.6
14 0 0 -
-9.2%11.6
* Average of 2~4 times measurement
* Measured amount/actual amount - 1
B
n=19)
44 "’
4
401 ™
S,
. \ t%d
2 361 7
o=} ¢/
: \\,/T»e
4 321
i)
£
i \
284
\0
24 1

Quantity (Iog)

(A) Amplification plot of Candida albicans—SAP gene on standard samples. The standard
sample—diluted DNA solution—corresponded to C. albicans'11.0x10°, 21.0x10%, 3 1.0x10",
11:1.0x10% (51.0x10°%ells per human blood 1mL. The reporter signal intensity rapidly
increased at a particular threshold cycle corresponding to each amount and plateaued later.
(B) Standard curve of C. albicans DNA. The initial Candida amount was closely correlated
with the threshold cycle (Y=—4.14 log X+62.91, r=0.997, p<0.001).
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HERRET C. glabrata DRI A M 21, nested PCR
(cells/mL) EoMkREL—H L7 (Fig.8)e

10° (n=51) 2 52 R, Kk, BEAMk, MHFNL — 8l
ORI ED SRR EEBR L oo BENL-—
10° HEW O K PCR 12 TH 1, nested PCRiLTHIH
o C. glabrata ThH 2 LBH L7 HRREDHRNH
E b o) — KM 2 M & 312 C. glabrata AR

E H#i4 5 1, nested PCR DM R & ~H L - (Fig. 9)o
1o* COlEn, WEOBRRETERARZICKINL, &%

10° RELEXTOLHFREIHETE . (Table2)o
m. * %
5 P 7 s 9 hOBIRA F—F NV ORMABRRPLILRANRY b7 LK
10’ 10 10 10 10 (cells/mL)

Actual BERDOEE L LI L AP EEOMME, SHNHA

Fig. 3. Quantitative results for “unkown” samples. (1)
Measured numbers were closely correlated with
actual numbers of Candida in blood. (logY=0.983 logX
+0.070, r=0.998).

HBZEOHERBEOMME b6 L, WHIZHILENH
HBIZBVTIE, WRBREDLORMEAD 25% £ R
HEMEdLEVbhE . HERATHLIBMENDAH
it, MEEOHGICL I2BNMEROMELIHEOEM

(cells/mL) Blood (cells/mL) Saline
10° (n=18) 10° (n=18)
°
* .
108 o ® 10® ®
E . T 5
5 107 ° é 10
@
P =
108 108 b
10° 10° e
10° 107 108 10° 106 10’ 108 10°
Actual (cells/mL) Actual (cells/mL)
Fig. 4. Quantitative results for “unkown” samples. (2)

In saline, unlike in whole blood, measured numbers did not correlate with
actual numbers of Candida albicans, especially in low concentrations.

Case: 70 yo/M, Gastric ca. with liver invasion (post op.)

Sample = Drain discharge 204
(bp) a g
- 600 03
E Drain sample
0.2
@ \
8 Negative
- 9200 g' . co$r01
& o '’
Lo 0 10 20 30 40 50 60
PCR cycle

Candida-specific PCR

(C. albicans-specific) real-time quantitative PCR

Fig. 5. Quantitative determination in clinical samples.

Quantitative determination of Candida albicans by real-time
quantitative PCR was applied to a postoperative intraperitoneal
abscess. Drain discharge was found to be positive in Candida—
specific PCR, and 4.13x10‘cells per drain discharge 1 mL were
measured by real-time quantitative PCR. Along with bacteria
(Staphylococcus epidermidis, Enterococcus faecium), C. albicans
and Caendida glabrata were detected from germ culture.
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s & TIAY R T L, MIRAERS & A+ LT il
1#4) (fungal translocation) L, X ¢ (Zrvul@Ik#
T~TW~h4L CHIGHL, M) Al S L5 of iEPEA D
S 5 JCES, 1 B A W 1 T D=2
b‘“‘i@*%o\x’\*“\\ o e /ﬂu/r LIS & & b 1T, LUK PCREACKHS
\f¥b°o“o$ L L& IR TR L 7o & SRR L 7
S —— s AV VORI A LRI T B &, PR
> 200 EDLOCANTH D, MK TINIEIZL & DA%, M
C. atbicans - 100 AT 5 WL 7 5 AR O L HRT, &
"\ = %g Wi LAE O 46 LU A7 2w F 22, VORI 22
C. tropicalis - Y 100 1DV, EOS ANILE - ML RA % SR AL
300 EFBAHTH Y, LIRS 7 —F L O5 I BNA)
200 ﬁ:@b““""’o
€ paropsilosis 00 PO IR TR B &, IR RO 5114 5 12
S i, WM BE A T, AR R BT B
C. glabrata 100 ENRHEH, € POENRHTH H B Candida 18 HHE 92
300 RTHArI LR THETAHIZIE, AKRERTHLMBE E
— % DBIKD 5O Candide DRERALETH o MM
THEA/RM S NSRBI E 457, REHICEL

Fig. 6. Identification of Candida sp. by nested PCR (1).
Nested PCR was developed to identify medically
important Candida species. The specific nested
primer pair for the V 4 region of the 18 S ribosomal
RNA gene of Candida species was applied. Species—
specific reaction products were obtained, and Candida
species were identified correctly.

C. albicans + C. tropicalis

C. albicans + C. parapsilosis

C. albicans + C. glabrata

C. albicans + C. krusei

Fig. 7.

[EANE T S AR

<, BHEED 10% DT EEner,

M AR L, bAETHEASI T T
¥ (CAND-TECY, Ramcotl) it S h a2 HE
DREVLAHETHE ) 2, BE, BFREMEL, BEHE
DANVAT A M ZISH L ERERST

ORBEELTHYSNSE (1+3) -f-D- LA D
HRAMEZRTHREIL L 2V,

ERRICBIT ARE

Identification of Candida sp. by nested PCR (2).

Candida species were identified correctly in mixed infection models. These
results indicated that nested PCR was reliable to identify in mixed infection

cases.
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Case 1:70 yo/M, ileus (post op.), aspiration pneumonia
Sample = Blood

6GOO

200

100

First PCR

Nested PCR

Fig. 8. Identification of Candida sp. by nested PCR in clinical sample (1).
Nested PCR was applied to candidemia. Blood was found to be positive
in Candida—specific PCR, and was identified as Candida glabrata by
nested PCR. C. glabrata was detected from blood culture, and the two

coincided.

Case 2: 52yo/F, ileus (post op.)
Sample = Drain discharge
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Fig. 9. Identification of Candida sp. by nested PCR in
clinical sample (2).
Nested PCR was applied to a postoperative pelvic
abscess. Drain discharge was found to be positive in
Candida—specific PCR, and was identified as Candida
glabrata by nested PCR. Along with bacteria (Alcali-
genes xylosoxidans, Staphylococcus aureus (MRSA)),
C. glabrata was detected from germ culture, and the
two coincided.

RS+ FBEEIN TRV 2, cut off HOBREIS
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Table 2. Nested PCR versus culture for the identilication of Candida sp. in climeal gnmple
Case Sumpl ted PCR Cult
Age/Gender/Primary discasce ampre nested B utture
70 M Ileus (postop.) pncumonia blood . glabrata C. plabrata
52 F Ileus (postop.) drain C. glabrata C. glabrata (+ + V)
S. aurcus (MRSA) (+ + 1)
Alcaligenes xvlosoxidans (+ + +)
52 F Ileus (post op.) blood ' glabrata (=)
37 M Gastric ca. (post op.) blood ' albicans C. albicans
' glabrata
61 M Gastric ca. (post op.) blood . albicans (=)

Liver metastases

*ca. = cancer. “op. = operative stage
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New quantitative determination of Candida albicans by PCR and identification
of Candida species by nested PCR in fungemia

Yoshinori Inada. Takuya Tsunoda and Hiroshi Tanimura
Second Department of Surgery, Wakayama Medical School. 811-1 Kimiidera, Wakayama 641 8510, Japan

Candida species arc reported to be one of the major pathogens in serious infectious problems in the
surgical treatment of cancer patients. Candidemia is diagnosed by blood culture, [f-D-glucan, and
Candida antigen assay in Japan. However, these methods are not satisfied in the view points of confidence
and quickness. The polymerase chain reaction (PCR) has been applied to diagnosc fungal infections.
Candida—specific PCR was developed to detect fungi. especially medically important Cundida sp., and
proved to be clinically more reliable than conventional methods. However Candida—-specific PCR provided
only nonquantitative results and it was difficult to diagnosc fungemia more precisely. Therefore, the
present syudy was designed to investigate the real-time quantitative PCR for diagnosis and quantitative
analysis of candidiasis. The Candida albicans—secreted aspartic proteinase (SAP) gene was used as the
specific primer pair of in quantitative PCR. A specific fluorogenic probe was designed between the sequence
of the specific primer pair of SAP genes. Real-time detection of the specific fluorescent signal in each PCR
cycle indicated an essential information to quantify the number of C. albicans. This method was evaluated
using human whole blood mixed with different numbers of C. albicans isolates. Almost no difference was
seen between measured numbers analyzed within 4.5 hours and actual numbers. Furthermore. the present
syudy was designed to investigate the nested PCR for identification of clinically important C. albicans.
Candida tropicalis, Candida parapsilosis, Candida glabrata and Candida krusei, and it was successfully
established in candidemia. Each specific nested primer pair was designed to identify individual fungi.
between the sequence of the specific primer pair of the first PCR for the V 4 region of the 18 S ribosomal
RNA gene of Candida sp.. Our quantitative determination of C. albicans using real-time PCR and
identification of Candida sp. by nested PCR were confirmed to be applicable to fungemia and able to
diagnose easily and sensitively quantify C. albicans or identify Candida sp. from blood in a short time.



