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HEZEL 2AE, THFEZ2EICOETI2HFIMO THEODEWEERBTHS. HFOZHOREARERDD
IZ KOH IZ X 2E#EFEHREY T O— « T RUBEREHICKZ2EENEETHS. LA LEKICL > TEILT U6 ik
M RIEEZ E 5T, ERBFEAENHELWIEHH S, I CHEMRREDFEEEEMET 20 TEWEN
FEEZHWEGE - FEENERINTE . BAEMITIEEDNA, X a2 R 7 DNA, JRY —24 RNA (185,
28S), ITS1 (internal transcribed spacer 1) fEIg7 & DFEEFZFIHL T, TOEBZIKENNY —>2 2 /52 & T,
& % i3 direct sequencing 5 Z ETHET 2 HETHD. BLAIGHBEHKDY 7 F > (ACT) ® mRNA & DNA
EENEETEL T, WO viability DFEMi EHORIEEZ T 5 HEEERL, BIFRERERRZ. BEO L ZAHED
ZW, FEIE, S ETHROFEEZTHICSEZALD AT, TOHMITIS U THTEMFNFIRZIEHT A2 &

MRYITHS.

Key words: HED#ZWr (diagnosis of dermatophytoses), [E %48tk (direct microscopy), 5% (culture), JTNH®E
(tinea unguium), 73 FEW=#)TFE (molecular biological methods), 77 F > BT (actin mRNA)
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HE@ZE b, 2l JNEESR S THEE O & WL E
R THD. HEEOBMOEAIT KOH IZ & 2 HE EHEHK
EHTO— . TRUBEREMICLSBEEERETH S.
F 7= il TIRERE O FE I T EMFN T ENBEAICH
WHENDEDITIR> TERZ. I ZTIRRERDEFEMAE
EH LW TEYEN TR DN TR, I5IT5ED
HEOZHDOERICDONTE LD THE.

I EROEERE L ZTDES

EHEER TR RNOBEROAE, Hi, X/cBBX
MIEEOREE (ERIRED, B REZHET
LT EMTES. BREEXTRIEY 2 ITIIHEENLET,
—RENIZIZ T 0 — - T RUBERERE A SN D.
EREENS I IO —DMIRCHERED 2 WIS HaHE
FEEZFLSBIRTHILENTES. SBHITATA RN
WF ¥ = X2pETOREEMHRT D I & THEZF
ETCED. KERHRBERGIEELTT Yy BTV AIET
BE O HEEEROFEEZT vV TE, AT —7T
TIRBEIZTIVAARE SRR EEZE A 5N 28
KHWSNS. ZOfl, REER, b7 1 F 2RI,
Ty RITHRER ENAROZEOBICITTONS. £,
HOAER AR ERET S HELELT, YLy —F
T A MRBEZELHABN, BOEREZHET L HIEEL

BRI © IE
F279-0021 TS 2T M) 2-1-1
WEL R 25 7 S A TRE K 22  F FR

T, Za—hrINby REMHWENSZEHHS.

HEZHE CNERZZEH T 2BIid, RO &5 iafE
BRBD. UREDEZ 2 ENZITiE & L TENETR
NOMN. B T50% ENDONDEEBEROKS, N
IEESERIIGMZN, BETREICRsEE LIXLIE
BT 5. ISICHEAMEICK D MERIEDFERET
H5.

JNEEE KD IEREICEZET 2720 D HEICBE L T,
JREJ O (nail clipping) &#ift (1 mm curette) Zffo
T, TURZED TE SR OEAMN S METOEAEL 24
%% (subungal debris) & &% Z & TIREEBMERIZ77% E
TEHEDEREINTVWBY. M7 hocw
THFURTHRERAT S i T7 00— 1 hA RN —%
FIHT 2 HENERINTNWZ?Y, & 512 nail clipping
RERTR SN SHHEEAZES L, PAS Juf5
TEONROMHEREBINHBEOZWITETH D &T HHEMN
HOEY, PTH Lawry 51d, PAS YAk BT 85% D
PEiEER, S 5ICERLMHAEDE D ETHX DGR
WESNZERELTNDY, EEY AY HO—E 0
AT U Zw 7 TlE, 8L 72 RO E B % ) 5 5%
FHCEMT U TRE 2D TH 5 5 EWS FiEMThbin T
W5, ZTOHTZEA DN EWND BENITIH 2,
K OMEERRZMZRD D END HTHRMICIIRNET
b, BHZEE & ERZH D LT & QBN EEIZ /RS W]
BEMED D . EEWMEIZINERED 1.5~6% % HD 2
EEINTVDY. P FUNATIEY I RART T L
& 7 AN FINRJE, RZP U T LENE L, EEIC
WEEREE U TEMBRRIEN SN TN I &A%
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ﬁE}Eﬁ%’EE@HﬁDi EARE#TIO0=Z— oIk
PHEFE, HOWTEREEREZBRFEL, A 51 R
BTHAETZMIET D2 HETITONTE . L, #E
KD TR RBEE RS TREICHEET S
EFBBL <3, Fhi gﬂb‘(ﬁﬁﬁ?i%%ﬁ’ﬁ?&
ROV, REENERINTERY. ERIC
(geneus) D4y ¥, fE (species) DOEE, ENE R (straln)
DM EHMEL, TNETNOHWITIE LT, HED
DNA B8 & % WIiE Y >\ 21— R S EIE T Z R
BETELTOBRIKE/NY —>&2HD, @QPCR DD
EHEFRLH % P EF S (direct sequencing), @ HE1E /X
5 — > & HD (real time PCR) 7% ELFELEED ik
H5.

ZOHTHREMRFEII I FY 7 DNA Ol
FREEZEMN A EDOL R ZFIMH L2 AiE (restriction
fragment length polymorphism, RFLP) 9, % DNA % &
HICL, RN TS/ —THEIEL/7~H D (random
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amplification of polymorphic DNA, RAPD) D ERIK
TNy — > & H DS iEY, K ribosomal DNADITSI
(internal transcribed spacer 1) fH I (Ddirect sequenc-
ing'> 12, FF 2 &REESE (chitin synthase 1) EETD
direct sequencing® /2 ETH 5.

2. TOTFVEBEGFERVCAFENENFE

BLAIEBEOMBEEKOY NI THEIT I F >
(ACT) 21— RTBEETICEHL T, D viability
Ziriti 9 2 HEYT mRNA Z2#55 L 7z ¢cDNA % intron
Z DO primer THIRT 5 HEY &, BEFET S
HWTY 7 F 5T D intron NIZ primer Z3RET 5
FHiEwEFEZXEL, real time PCR (Light Cycler System)
#fro7= (Fig. 1).

T DFEHR, viability & 8 9 % J& K Y73 primer T
I dermatophytes Z M U, TR primer (Z
D& T. mentagrophytes 12K B 73 primer) % i © 7= 1
ATClEZzOMOBERINT S ZENTER (Fig. 2).

SIZMBABOHRET 0z HnzE A, /RO
ETIXE SR 1055, 2 DO FEED 4 60 BB
ThoE s, 727 F > mRNA X 10 FiREHETHifk &

Partial structure of dermatophyte actin DNA

Exon 1

Intron Exon 2

—
@ =

mRNA - RT - dermatophyte

-specific

genomic DNA ¥ TM or TR-specific

LightCycler

T™M1 TM2

TRl RO nghtCycler

Fig. 1. Designs of ACT primers

(D ACT primer pairs crossing the intron were dermatophyte genus-specific for viability assessment.

(@ ACT intron based primers were dermatophyte species-specific for determination.

M 12 3 4 56 7 8 9101112 131415 16 17 18 19 20 21 22 23 24

Dermatophyte-
specific primers
(for viability)

T. mentagrophytes-
specific primers
(for determination)

Lanes 1, M. audouinii, 2, M. canis; 3, M. cookei;4, M. fulvum;5, M. gypseuns,6, M. nanum;

7, E. floccosum;, 8, T. mentagrophytes; 9, T. tonsurans; 10, T. rubrum; 11, T. verrucosum; 12, T. violaceum

13, A, niger, 14, A. fumigatus, 15, A. flavus; 16, C. albicans; 11, C. tropicalis, 18, C. krusei 19, C. parapsilosis
20, C. guifliermondii: 21 Peniciflium sp., 22, Streptococcus sanguis, 23, S. epidermidis, 24, Human

Fig. 2. Specificity of ACT primers

Upper lanes: the result of PCR using dermatophyte-specific primers for viability. Lane 1 ~12 (dermatophyte genus) were positive.

Lower lanes: the result of PCR using 7. mentagrophytes-specific primers for determination. Only lane 8 (T.mentagrophytes) was positive.
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FERN—H Uz LEXORADERTIE, 77 F i
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RNA Offith 5k 2T 2 2 ENdIT 5N 5.
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Diagnosis of Dermatophytoses:
Conventional Methods and Recent Molecular Biological Methods

Masaaki Kawai
Department of Dermatology, Juntendo University Urayasu Hospital,
2-1-1 Tomioka, Urayasu, Chiba 279-0021, Japan

Dermatophytoses such as tinea pedis and tinea unguium are very common diseases in the field of
dermatology. The diagnosis of dermatophytoses is usually performed by direct microscopy and culture. The
identification of species is based on morphological features of giant culture and slide culture. However, in
some cases, it is difficult to identify the species clearly because the culture shows an atypical appearance or is
false negative. Therefore, several molecular biological methods have been developed for precise identification
of a species. The analysis of patterns of random amplification of polymorphic DNA (RAPD) and restriction
fragment length polymorphisms (RFLP) of mitochondrial DNA is useful for identifying isolates which are
not clearly identifiable by conventional biological techniques. The phylogenetic analysis of dermatophytes
was made by using DNA direct sequencing of nuclear ribosomal internal transcribed spacer 1 (ITS1).
Sequence analysis of chitin synthase 1 (CHS 1) is a rapid tool for species level identification.

We attempted the identification and viability assessment of dermatophytes based on the quantitative
measurement of dermatophyte actin (ACT) mRNA. An internal fragment of the ACT, 725 to 762 bp, was
1solated by PCR from the genomic DNA of dermatophytes and sequenced. ACT intron based primers were
dermatophyte species-specific and primer pairs crossing the intron were dermatophyte genus-specific. The
results indicated that quantification of dermatophyte ACT mRNA correlated with the results of culture and
KOH examination.

It is important that the identification of dermatophyte be done by combining conventional methods with
molecular biological methods. In some cases results of the two methods do not correspond, and is those the
fungal species needs to be re-examined.
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