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nested PCR %% JH\» 72 INFRED AR E & I HIE DRl A

e WE AFEFW K M D0 R OE B
B W B Y S ORI

DUHBERAT R TR
DR R > 5 —

[EE] HalERIK R SR 2 5252 U 7 GBI O U ST 78 44 O JIUHFRZS 2 & [E 2 E B 2k
DNA Z3hH L. nested PCR 31T & 0 B ORI NS [FIE #1T5 720 PCRICIZ, 28S rRNA A T O
Fap &35t Ue BEISHD 77 4 < — E RN 7 T 4 v — 2 Ui, T O, 3094 70 first
PCR 13213 62.8% (49/78 f5]), nested PCR IZ & 2 £ 4tk B DNA B2 1% 85.9% (67/78 Bl), Tricho-
phyton rubrum 1% 82.1% (64/784)). T. mentagrophytes VX 14.1% (11/78 ) Th o7z, Fiz, HEET NV E S
74 A T aF YV —NIRGEEZO TN OEE I DNA OF#tE 1241 TR L7z &£ 25 71Tk
PR L T Tre F77  OFERIL I IWTURZE OEE & L < —3 L7z, DLEDOFER X D | PCR FEIENEEDT

HAS 2 S R O FAEDHBECH D . WIRERER O FIRRIEHEICHHTH % Z LRI S LTz,

T C &®Ic

JEERE . BRTRRE O THEADER LD [ JTTH
DINECRE > 2T 2B TH 5, FmlinE T,
FIREDFEFER L 40 LA 1Cld 20% 282 5 L s T
BOY, FRIOMRIEEC B\ CEEICEE T 55
WRRBOVEDTH S,

JNESEORCRE 1L Trichophyton rubrum 73% < | T.
mentagrophytis & KFIZTRD H L5 o F 7z B ARE I
X 2 TR b | U SIS T B 2 D3, Aspergil-
spp.74 £ D R RIRE LSO IRE >, Candida
albicans 75 £ OIERFER G . JNEEREORRKRE & LT
FHETH S,

PESI D REWT & WRTEHIRE 1. ISR & BFe i
Lo TUTbNTE Tz, UL LB MRS 15-50% &
L BRI BO 2 29 2 C e EMEE SNT
& 72279, TSR R R = PCR k7 £ D31E)
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BED S TR 2B L . WERRN 77 A ~—2 [
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TR UTzo JRHIFNCES | BEDJNRRZ D & | T D
ZRHOWT, 2T O NHZE mg B LU 72, 72,078
B 12PN D Tid, PIERFENRRLG 6 » A% L
6 » FILARE 2 LA | | [B & 72 1388001 TSR & F7
Wl eo WWEBERB T VESF 74> (T 33 —10)
125 mg/ H O NARE. 72134 v Za -y —v
(A4 VY —1®) 400 mg/H % 7 HEPIR 3 BEERSE
DISVAFRE 1 7 — )& LT3 7 —VERLL 72,
RN T T A <~ —DIFED

PCRIZAHW 2 REN 7T 4 ~—ix. HE D 28S
RNA B =T DRSS ERL U7z (Fig 1) 37
HEHE 7 A ~— (fungal universal primers; FUP)
ZPEELL | first PCRICHA L7z, S 61, FERRE
@ Trichophyton rubrum & T. mentagrophytes = Jif ¥
K72 7 Z A ==X} % 28S rRNA B R TFEAICED»
TYESLIL 7z (Table 1), 72, T. rubrum <> T. menta-
grophytes o % &L T DR RIRE 2 MRHT 2720
W2 B SRIRESE 77 4 < — (dermatophyte univer-
sal primers; DPUP) % #Effi L7- (Tablel), Z#.5 3
D7 Z 4 ~—xtik FUP$EE O N %5 L
(Fig. 1), nested PCR IR L7z, 72, ZhoDA )

i

6T 3

T X7 VA F Nik4e T GenBank data base @ 28S
RNA BB FORINC FE DWW TEEF L 72 (Table 1),
ThEhD 77 4 ~—DE% % GENETYX-MAC
Version 10 (V7 b7 7B, W) W X DT L.
77 A = —I% Amersham-Pharmacia Biotech Co. Ltd
GR) LDEEA LT,

(EH DNA O

TERL e 774 =~ — DR RS2 RG22 D EH
%7 u—E4Hh (Sabouraud dextrose agar; SDA ; 1%
NN A% TN —=ANS% T Ha—R) 12T 27°C
TSHEEE L, PROa0=—fESHD . RIRE
VAHEAETIG 300 21 (200 mM Tris-HCI [pH 8.0]. 25
mM EDTA, 0.5% sodium dodecyl sulfate, 250 mM
NaCl) WAL, 774 >%— (Micro multi mixer®,
leda Chemical, B5%) % T 20~30 BRIMFEL 720
P27 10,000X g, 10 S LEEL (B E T
J—=l=r7aaR)VLA-A4YT I )NTIVa—) (25:
2411, v/v/v) THEH L 720 DNA ZEREHNC 70% =5
S VTCEHER LIRS E 05 50 ul OBE K Z I
ZCHRRE . RIRE DNAW E LTz, E70. AR
BEOWAZ 3g DA I VT —> (LHEH, KIR)

— | 58SrDNA ‘ — } 28S rDNA —
First PCR
FUP 28SF1 FUP 635
Specific primer F
Specific primer R
Nested PCR

Fig. 1

Design of specific primers in the fungal 28S rRNA sequence.

Table 1 Primer pairs used in the present study

PCR products

Target Primer name Sequence (5 3') size. (bp) GenBank accession No.

FUP* 28SFI  AAGCATATCAATAAGCGGAGG

Fungus . ] 600-650
FUP* 635 GGTCCGTGTTTCAAGACGG
DPUP** FI ~ AGTAGAGTGATCGAAAGGTT

Dermatophyte ) :| 273-275
DPUP** Rl  ATTACGCCAGCATCCGAG
TRUB F1 CGTCGCCCGTGCACTG

T. rubrum ] 137 AF378734, AY 176744, AY213629
TRUB RI1 GAGCGCGTTCCTCAGTCT
TMEN F1 GTGCTCGTCGCCCGTGT

T. mentagrophytes :l 102 AF378739, AF378740, AF378738
TMEN R1 GGCTATAAGACGTCCCG

*fungus universal primers.

**dermatophyte universal primers.

(2)
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FEBRERNFE—R Y ayh— (RHEEMW) 2T
1800 r.p.m.. 20 FPRIREL 72, Z D, Y > 7%
RIHRERICIR L, a0 =—3 > 7))V EERRO T
DNA ZHhiH . 50 x| DWHEAKIIEEL . £ DFm (25
wl) ZEEFEAD first PCR AWz,

<PCR |Z & % DNA OIEE & #&H>

&Y > 7D PCR K i, 10X PCR #EEE 10
ul, ANTPs 100 uM (Amersham Biosciences Corp..
NJ). Taq polymerase 2.5U, %77 4 ~— 30 pmol,
DNA ¥ 25 gl %G U R ZIIZ & 100 1l O
PCR G & Lizo SRR v = —H2kd PCR K
W% 94°C T 4 HEBEME S $ 74212, 94°C T 1 43,
60°C 15FP[H], 72°C IS T 259 4 7 WIS &
72°C T 10 MR R K s %2 T-o 72, PCREY) % 1.2%
THAO—ATFNVERWTESWEL, =5 YA 0
~ A FHOEIC, RIS T CHIEEY) 2 R L
720 TR D PCR JZEA L Tlk FUP % FHW T first
PCR % fififT L7z, 94°C T 43BN S B 15212,
94°C | 4. 55°C 2431, 72°C 1.5 93T 30 %1 7 v
SO & 72°C T 10 MR SIS 21T - 72 o SR 1

{ETlE il 5 44 - nested PCR 3% w72 )OO BERE A E & EIeHIE O3 A
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FEVNEPRE KT 100 AR L . SEER a3 s oo
EFE. FNFN 1l % nested PCR OFfA & L THw
oo 77 A4~ —1% T. rubrum. T. mentagrophytes.
DPUP @ 3 FJE% F>7z (Table 1), 94°C T 4 53 fHiZk
B S BRI, 94°C 1 4301, 60°C 15 B, 72°C 15 %
T 25 VA 7 V&, 72°C T 10 Z3 iR s %=
To7-0b., [FARICESUKENC THREY) & i U
720 2. FFNOD PCR IEIFEY)L DNA ¥ —7
vy 7 ¥ v b (Applied Biosystems Japan Ltd.. J5T)
FHWTHEIY — 27 = > % — (Genetic Analyzer 310,
Applied Biosystems) T —727 > A L, GENETYX-
MAC 10 (¥ 7 b v =7 Fi%e) TR L. HERTID
FRELE 2 HERR L 72,

& xR

EEHEHA TS A v —DISEMEORED

R EE kO DNA 5 > 71— (Table2) %
FwT, WREBRENT T A ~—OREMEEHGET LTz,
PCRIZE D | FHEEIHIRT 577 A ~—"TI& 100-
600 XEEL D IEIHEY) DS S iz, (Fig 2, Table2),

Table 2 Specificity of the dermatophyte primers

Sample No. 1 2 3 4 5 6 7 8 9 1011 1213141516 17 18 19 20 21 22 23 24 25 26 27 28 29 30
age 10 36 61 61 85 60 64 39 28 58 58 64 75 57 72 68 67 70 76 79 75 42 55 72 72 80 69 65 82 67
sex MFMFTFMMMMMFMMMMEFEFMMMEFFMFFMMFFM
FUP O--—-000-00-—-00000-00-0-00000O0OCO
DPUP O000OO0O00O0O0OOOOOO-0DODLOLOOODOLOLODOOOO —
T. rubrum OO0~ 00O -~-00OO-~-0C0OOOODOLODOODO-0O0OO
T. mentagrophytes == = = = = = = = = = = = — = = — e — o — — —
Sample No. 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60

age 26 69 63 63 65 73 40 72 60 53 80 56 58 69 68 79 59 83 80 54 58 29 73 46 37 56 52 51 50 61

sex FFMMMMFMFFFMMMFMMMMFMMFMFMFVFFM
FUP ==J0=044 — —— — = o-0000-=-=--0---00060
DPUP O-00-0- 0000 -—-0000O0DOOOOOOO-—00O-00
T. rubrum O-0-0-—-00-0000O-0-000O0OO0OO-00O0O0O-00
T. mentagrophytes — = — - 00— -0—-= ===~ (l — = — = = =

Sample No. 61 62 63 64 65 66 67 68 69 70 71 72 73 74 75 76 77 18
age 48 41 62 74 34 59 45 53 69 55 35 78 58 71 67 23 58 64
sex MMFMMMFMMMEFMMEFEFMMMM

FUP - — 000 -0000DO0CDOO-000O0
DPUP O-0000-0000O0OOOOOOO
T. rubrum O- 00000000 OOOOOLOOLOO
T. mentagrophytes ~— — — — — — — — — — — — b — = — =~ O
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M 1 2 3 4 5 6 7 8 9 10
Fungus (FUP) —600bp
Dermatophyte (DPUP
ermatophyte ( ) —274bp
T.rubrum
«—137bp
T.mentagrophytes
—102bp

Fig.2 Specificity of dermatophyte primers in gel electrophoresis.

M : DNA molecular marker (Roche, Mannheim, Germany); 1 :

T. rubrum; 2: T. mentagrophytes ; 3: Aspergillus

flavus ; 4 : Scopulariopsis brevicaulis ; 5: Fusarium solani ; 6: F. oxysporum ; 7: F. verticillioides ; 8: C. albicans ;

9: C. tropicalis ; 10: water (negative control).

T. rubrum. T. mentagrophytes D75 A < — X FEEfF
HYTH Y . KERRELSLOER DNA 2 LTk
KIGUZdnotz, 72, PCREY RS — 7 2 A LT
A HEIN TS EETFES L 100% —2 L 7z,
{PCR (2 & 5 TERZED b DEERIREEE T
D
EREBRIG T O UL 78 #47 & JTU AR % 7Y
L. Bk 77 4 ~—% il L T first PCR B & O
nested PCR %35 L7z, Table 3 127”3 X 9 T first
PCR D /¥ > REGMEER 13 62.8% (49/7841) TH 77,
nested PCR D N> FEGMERI, BERIRE L 85.9%
(67/78 ). T. rubrum i 82.1% (64/78 $). T. menta-
grophytes 1% 14.1% (11/78 %)) ThH o7z /2. T ru-
brum & T. mentagrophytes DEFE R H & 2172 )1
TofEDt 4 Bl - 72,
GEEEXSEROEERREET T OB
JNEEEEE T8I0 5 5, TIEEEOBESHZ O Uk
OIS AIBE T H > TofEBNIE 12 B TdH > 7z (Table

The arrows indicate the size of the PCR products.

4), WHEESHIO first  PCR D/ REBERIZ 50.0%
(6/1247) Tad > 7zh, nested PCR D3> R 4R L.
B2 R RORE 1 91.7% (11/12), To rubrum 13 100%
(12/12 %), T. mentagrophytes % 0% (0/12 5. &7
VEF 7 4 VEGENIREE LA ST a Y -
AFRE DO IR ERA T H 5 . 1B 67
AR TR DI RE T B - 72 7 HIH 4 BTl
first PCR & nested PCR & TH -7z, 129EFID 5
B PCR OEJERFHAIE, Be5b5iiG 4 A0S 164 H
8% EED D 2 A, 124 745 T first PCR & nested
PCR DWW boiketk & e o/, PIEREEORSIC
X0 RN S RIKE DNA 3L L Tnic b E 2
S, ZO T EFEETNFRADR L LEHI
DLz Z e XML T,

%

PERDETERIC L 2 )N AR E . TR
R S IR I B Z NS L F-EEED O ¥

=

Table 3 PCR analysis for dermatophytes using toe nail samples from onychomycosis patients

Primer sets for detection

Species examined Strains

T. rubrum T. mentagrophytes Dermatophyte (DPUP)

CNO11102601
CNOI1102609
KTR26
KTRI1

Trichophyton rubrum

+ -

+
+
+

KTMI
KTM14
KTMI8

Trichophyton mentagrophytes

e




2009 477 H Vil {54 nested PCR % Fl> 72 U BEFEIE]E & ¥EH0HIE DR A —303 —
Table 4 PCR analysis for dermatophytes using pre— and post-treated samples
. Detection by the primers
Sample No. Treatment Treat'mgnt
PRLIG FUP DPUP T. rubrum T. mentagrophytes
4 T pre — + + —
IM + + + —
11 T pre — + -+ -
oM - — — —
20 I pre =+ + < —
16M = = — —
38 1 pre — + + =
8.5M + + — +
41 T pre — + + -
4aM - + + —
43 | pre + - -+ —
oM = — — —
44 I pre = + + =
6M - + + —
10M — — - —
53 T pre + + + —
6M — + + +
57 I pre + + + —
6M — — - —
60 T pre =+ e + —
6M — — — -
64 T pre + + + —
6M + + + —
66 | pre — + + —
6M — = — —
M : month
I : itraconazole
T : terbinafine
EECICRPMEET 2 C EHERTH o, L B DNAHERE LT 270 CHHTH 57z, DNA

LI, PCR &2 W FAEYTEICE DL &Y
TR CIEE R EE O RENTREIC 5 7o, BiFE L7z T
o =—»5OFEETIE, arbitrarily primed PCR?, il
FREEZEWT Fr =% 8119 double-round PCR'V, real-time
PCR'?_ PCR-direct sequencing''? 7¢ & DT LM
SNTze BT, HEOBRETREELELDZ VAT %
RIS 2 7z 0 TR D & B R 2k DNA
I3 2 ARG S 00 e D TIED
RA > M ldL W L CTUWRED S O DNA SRl
RELTENEND ZETHS, WAL IR OME
5, E—XA¥avh—CYHNCEREHRT 2 &
b DNAHIHERZmS T 2 e 2Rl L, %
7oo RN E MR DNA BFEL RV £, B

BRI DWW, BB TR D 2 b O OIRE & Rp
D> nested PCREZMFHI LTz, /oy —27 2y
¥ 72 &) PCR EVIORFRIE 2 MR L 72,

SRR DA TIR. 78 B TR O TR A
xF L. FUP % Wiz first PCR DN > R [GPESR I
62.8% TH o7z F7z. nested PCR L TIE 85.9% (67/
18P DEETH >z ZHE nested PCR FEDOH
BEDE S BRI 2558 ThH %, nested PCR I E M
HTH 20, 2EO PCR {757z 2 &6 first PCR
ERAR IR D W Z & DRB I NIz, SEl0HE
X DB SN BRI 3. T, rubrum 73 82.1%
EEBIC % L . T. mentagrophytes 1% 14.1% T & -
720 BRMUHERIIPEROREERE I T U C AR /vy

(5)
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M. T. rubrum/ T. mentagrophytes LRI K & 7028
bide o7z, LEOFER» & Tk & EEER
13 DNA % #iH U nested PCR T DNA %405 4
2 5kiE, B, RS X OEBREO S TR R
HETHDLEEZOND,

Texid. COINENTMEREREEE OWEREHE A A
TE 20 E) EMETT 2 HWT, RS 124]
DUIERFENIRE O TR 5 . ERHZE DNA Of
Hik & OEE 23 # 72, 7T PN W T IRERNICIGIE T
bl HE MK DNA N> R38Rt e -
7o B DNA I XRFEIE b LIy ZeE & PR Sz
P, EEIZIRFERE 6 AR DNA Hh
OEFI T L Tz, Lizh3> T 28S rRNA #R
FOBEMEREFINHER T 2 2 ik, WIRIGEDER)
PR EICERTh S EEZONS, £7-. WIR
BB RRRMEE 252 THD S B 3D
WTIEL 2N ROt & 7 - 1B O MR ZE 2 b ¢
DIZTRE L Tnie, S8, & S IERIZEH T 2 L5
1Xd %5, nested PCR LI NEEREDIBREIC DWW T,
BRIRAT R & D & BRHNCHE LB 2 aleEtES H %,
Santos 59 1%, T, rubrum JEGUz L A ) EBEERED
7~ A — VIAIRIGE RO TR % F v T PCR i
MrefTv, NIRIGETIE TR S HERD T, rubrum 73
MHE NI 2 & 2HE L Tw b, ok HEER L 7R
428D T rubrum OFGECIZEE DS 12T
BLRWER b5, FIERFEONRIGEIC LD
HERE CTh - - ERONER L, Bz BRI X 2 Fi&
P B UTmREE O B ETE 2\, Lzdd > T nested
PCR LI G O TN B O S F 72 13 FISs % WGk
5 LETOYEHRATHLEEZ6NS,

SEOFEL OB W HERRZERT v E
FT7 4 AV TAF N EBIFITOTHS T
N, Sk, & 51% < OFEFIZER L, NIRGER
DJTHRIAREE DNA ORI e FEREIc DWW T, 38
FIOREIC L 2 EMMEDE N B ZD ., ML TnLF
ETHD,

B B

DNA : deoxyribonucleic acid

RNA : ribonucleic acid

rRNA : ribosomal RNA

FUP : fungal universal primers

DPUP : dermatophyte universal primers

SDA : Sabouraud dextrose agar

B OE OB OXR

=

=i

MoEE FoTH HiI3E

EDTA : ethylenediaminetetraacetic acid
TE: TrissEDTA
dNTP : deoxyribonucleoside triphosphate

T.
T.
C.

1)

2)

3)

4)

3)

6)

7)

8)

9)

10)

11)

rubrum : Trichophyton rubrum
mentagrophytes : Trichophyton mentagrophytes

albicans : Candida albicans

X (27N

Bradley MC, Leidich S, Isham N, Elewski BE,
Ghannoum MA : Antifungal susceptibilities and
genetic relatedness of serial Trichophyton rubrum
isolates from patients with onychomycosis of the
toenail. Mycoses 42 Suppl 2: 105-110, 1999
PEFFRIG, Okeke CN, FFERASE, [LIRIERL, R
HBORER, /NIFE 8L (R 7 7 7 > (ACT)
mRNA E &[] PCR I & 2 JINHF O R O [FlE
EHEREOMIE, Jpn J Med Mycol 43 : 91-93, 2002
Davies RR : Mycological tests and onychomycosis.
J Clin Pathol 21: 729-730, 1968

Kardjeva V, Summerbell R, Kantardjiev T, Dev-
liotou-Panagiotidou D, Sotiriou E, Gréser Y :
Forty-eight-hour diagnosis of onychomycosis with
subtyping of Trichophyton rubrum strains. J Clin
Microbiol 44 : 1419-1427, 2006

Monod M, Bontems O, Zaugg C, Léchenne B, Fratti
M, Panizzon R : Fast and reliable PCR/sequenc-
ing/RFLP assay for identification of fungi in ony-
chomycoses. J Med Microbiol 55: 1211-1216,
2006

Jackson CJ: Molecular identification and strain
typing of dermatophyte fungi. Jpn J Med Mycol
42 : 7-10, 2001

YH PR NS Kim JAI 5L
s —H. Okeke CN., IFEF : KJFERIRE~D
DTHEYEDIGH. Jpn J Med Mycol 42: 81-86,
2001

FOOE— I B JEHEEARRS . TERoTd 5
ROPIEREEORERIR B L EEREE A b
FAFV NSV AFREE T NE T T 4 R
HBO% firx I FEIRE A LB, FE R 61: 858-867,
2007

Liu D, Coloe S, Baird R, Pedersen J: Molecular
determination of dermatophyte fungi using the arbi-
trarily primed polymerase chain reaction. Br J
Dermatol 137 : 351-355, 1997

Kamiya A, Kikuchi A, Tomita Y, Kanbe T: PCR
and PCR-RFLP techniques targeting the DNA
topoisomerase I gene for rapid clinical diagnosis of
the etiologic agent of dermatophytosis.
Sci 34: 35-48, 2004

Turin L, Riva F, Galbiati G, Cainelli T: Fast,
simple and highly sensitive double-rounded
polymerase chain reaction assay to detect medically

J Dermatol



2009 47 H e fil 5 4% : nested PCR k7% v 72 JTCEIHE O BERE A& & 36 FRHE D 4 — 305 —

relevant fungi in dermatological specimens. Eur J detection of Trichophyton rubrum DNA from the
Clin Invest 30: 511-518, 2000 nail samples of patients with onychomycosis by a
12) Gutzmer R, Mommert S, Kiittler U, Werfel T, Kapp double-round polymerase chain reaction—based
A : Rapid identification and differentiation of fun- assay. Br J Dermatol 157 : 698-703, 2007
gal DNA in dermatological specimens by LightCy- 17) Savin C, Huck S, Rolland C, Benderdouche M,
cler PCR. J Med Microbiol 53: 12071214, 2004 Faure O, Noacco G, Menotti J, Candolfi E, Pelloux
13) Makimura K, Murayama SY, Yamaguchi H: H, Grillot R, Coupe S, Derouin F: Multicenter
Detection of a wide range of medically important evaluation of a commercial PCR-enzyme-linked
fungi by the polymerase chain reaction. J Med immunosorbent assay diagnostic kit (Onychodiag)
Microbiol 40 : 358-364, 1994 for diagnosis of dermatophytic onychomycosis. J
14) Ninet B, Jan I, Bontems O, Léchenne B, Jousson O, Clin Microbiol Apr 45: 1205-1210, 2007
Lew D, Schrenzel J, Panizzon RG, Monod M: 18) Baek SC, Chae HJ, Houh D, Byun DG, Cho BK:
Molecular identification of Fusarium species in Detection and differentiation of causative fungi of
onychomycoses. Dermatology 210 : 21-25, 2005 onychomycosis using PCR amplification and restric-
15) Arabatzis M, Bruijnesteijn van Coppenraet LE, tion enzyme analysis. Int J Dermatol 37 : 682-686,
Kuijper EJ, de Hoog GS, Lavrijsen AP, Templeton 1998
K, van der Raaij-Helmer EM, Velegraki A, Griser 19) de Assis Santos D, de Carvalho Aratjo RA, Kohler
Y, Summerbell RC : Diagnosis of common der- LM, Machado-Pinto J, Hamdan JS, Cisalpino PS:
matophyte infections by a novel multiplex real-time Molecular typing and antifungal susceptibility of
polymerase chain reaction detection/identification Trichophyton rubrum isolates from patients with
scheme. Br J Dermatol 157 : 681-689, 2007 onychomycosis pre- and post-treatment. Int J
16) Gupta AK, Zaman M, Singh J: Fast and sensitive Antimicrob Agents 29 : 563-569, 2007

Detection of dermatophytes from onychomycosis patients using nested PCR

Kumiko SATOV?, Mutsuhito EBIHARAY?, Masashi YAMAZAKIV,
Koichi MAKIMURA®?, Shigeru ABE? and Ryoji Tsuboi?

YDepartment of Dermatology, Tokyo Medical University
Anstitute of Medical Mycology, Graduate School of Medical Science, Teikyo University

Abstract

We identified dermatophytes from nail samples using nested PCR. The fungal DNA was directly extracted from the
affected nail plates taken from 78 onychomycotic patients who consulted our dermatology department at Tokyo Medical
University Hospital. Fungal 28S ribosomal RNA gene was used to develop primer pairs for fungus universal primers (FUP),
dermatophyte, Trichophyton rubrum and T. mentagrophytes. The positive detection rate of the first PCR assay with FUP
at 30 cycles was 62.8% (49/78 cases). The nested PCR for dermatophyte was positive at 85.9 (67/78 cases), for T. rubrum at
82.1% (64/78 cases), and for T. mentagrophytes at 14.1% (11/78 cases). Furthermore, we compared the detection rate of fungal
DNAs from 12 patients before and after antifungal treatment by terbinafine or itraconazole. ~ After treatment, 7 out of 12 cases
tested negative for fungal DNA, which correlated with the clinical manifestations. These data suggest that detection of fungal
DNA by nested PCR directly from the nail samples is a sensitive and specific means of identifying dermatophytes, and is useful
for formulating an appropriate method of treating onychomycosis following the administration of oral antifungal agents.

{Key words> Onychomycosis, PCR, Antifungal




