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Ahstracts:Fmdwdeveqummdcﬁagmsﬁcpolymmseclmmmcﬁm(PCR)mﬁmgalmfecﬁmby
dermatophytes Trichophyton and Microsporum, detection of the fungal DNA by PCR and analysis of the
DNA pattern were undertaken in the present study. A total of 15 strains were tested and those consisted
of 3 reference strains and 12 isolates such as: reference strains of T mensagrophytes (downy type, ATCC
9533), T rubrum (IFO 6204) and M gypseum (ATOC 9083), and each isolate of T mentagrophytes
(powdery type), T mentagrophytes (granular type), T mentagrophytes (purple-red type), T rubrum, T
raubitschekii, T tonsurans, T equinum, T ajelloi, T verrucosum, M cookei, M nanum and M gypseum.

The DNA were purely isolated from all strains of Trichophyton spp. and Microsporum spp. by a simple
method partly consisted of disruption of fungal cells by lyophilization and grinding and extraction of fungal
DNAwithO\nphenolneaummwmchisamuﬁneplmech:reinDNAisolatimForﬂlcdetectimofﬁmga]
DNAs, optimal condition of PCR was determined as preheating once at 94°C for 5 min, 35 cycles of
denaturation at 94°C for 1 min, annealing at 38°C for 1 min and polymerization at 72°C for 2 min, and
1 cycle of final extension at 72°C for 5 min.

In PCR using arbitrary primers AP-1 (5" ACCCGACCTG3") and AP-2 (5" ACGGGCCAGT3' ), DNASs in
various numbers and sizes were detected from different species of Trichophyton and Microsporum, while
DNAs in similar size were also detected in all strains of Trichophyton spp. and Microsporum spp. There
were unique DNAs observed from certain dermatophytes by AP-1 such as 1,900 bases in T rubrum, 950
and 1,100 bases in T raubitschekii, 2,100 bases in T equinum, 400 bases in T verrucosum and 1,150 bases
in M gypseum. The unique DNAs were also observed by AP-2 such as 1,200 bases in T ajelloi, 250 bases
in T verrucosum, 1,150 bases in M cookei and 2,000 bases in M narnum.

The results indicated that PCR can detect a specific DNA. from certain Trychophyton and Microsporum
spp, which can be the information for further development of diagnostic PCR to dermatophytes.
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1. 3A o5 o WY

A 5 759 FEF EPA e, T3 R/ F
o|¥ Trichophyton (T)%} Microsporum (M)3 2] ¥&F
2 EZFE FAENLH, 5 2 FEAY S8
£2 Table 13 7t} 7z} #FE potato dextrose agar

Table 1. Dermatophyte strains used in the present study

(PDA; Difco, USA) B ¥ uix]of} HE3 26T 2~
3F wioksled A BHEA HAHEE slPoew, T
verrucosum-2- thiamine (0.2 mg/md)=} inositol (50 ug/mé)©]
H7ME PDAE AM8-8led 37Tl A uj<kste] DNA £
of AHg-8tdrh

2. TRAMR DNAC &2

RainaS} Chandlee’c] AAH9E Z3o] Sclerotinia
homoeocarpa 2] DNA R-&]Wylo] F3le 2 gF25
E] DNAE $&3l9 PCR 4% AME3Igh &, PDA
Py wixel A H&5 FAE 9F 200 ng¥ T8t
A8 microcentrifuge FHe| AT A7l BF
PBS (pH 74)8 Y1 R =gA &8 ¥ 1,500 pmel] A
1087 914 B8l AR 8 A Asgen, ooy 3
& FHTE FYstA A

Raina$} Chandlee’®] W 3 #AM kB 918 o
Adar T AU il FAANE ERAR
(Maxi Dry Lyo, Heto, Germany)oll A z2A1Z1 ¥ -2
Ao Y3 F FEol AAA ZolA v 2AEE
ol&-&la] viyAlA Bus sk FAA) Bl diat
o} 300 ;09] extraction buffer (100 mM tris-HCI, pH 9.0,
40 mM EDTA)S} 60 p£9) 10% SDS 2 180 ;09| benzyl
chloride®] E3 & 7}ete] BFAIATE o] RE 50T
A 308 F9 HEERA FU1H SR vortex2H 13
#3838 Ak FAF 73 gl 300 489 3 M sodium
acetate (pH S.0)& 718t QoA 1A A F

Strains (Morphological types) History Animals Dermatophytes Isolated

T mentagrophytes (downy type) Reference strain (ATCC 9533) -

T mentagrophytes (powdery type) Isolate Rabbit
T mentagrophytes (granular type) Isolate Rat
T mentagrophytes (purple-red type) Isolate Dog
T rubrum Reference strain (TFO 6204) -

T rubrum Isolate Dog
T raubistchekii Isolate Dog
T tonsurans Isolate Goat
T equinum Isolate Horse
T gjelloi Isolate Soil
T verrucosum Isolate Cattle
M cookei Isolate Soil
M nanum Isolate Pig
M gypseum Referecne strain (ATCC 9083) -
M gypseum Isolate Dog
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16,000 xgol A 1587 914 B sk

A3d & 8ste] 254 o) isopropanel s} 4 & o
20CHA 20F F<F AA5H .01, 16000 xgoll A 557+
AA B8] pellets AUk o] pellet-g 250 w9} TE
buffer (10 mM tris-HCl, pH 8.0, 1 mM EDTA)d] 233}
o 65TA SE7F AT F 16000 xgollA] 187 944
Felaled #ae F2EHoy olF 33 vy
DNA &89 E¢4E + A& 2AE A7) s
o} 0354 %9 ethanol (100%)2 HH 3 BRI FA 4
A1 9,000 xgol A 5H7F 94 EelE gtk oloj+ DNAE
FHar e AEAE Hotx orld 018 e
7.5M ammonium acetate 2 0.654) k<] ethanol (100%)&
A7V 20l A 3087 whEd F 16,000 xgoll A §
7+ 94 #asho] pelletd 8stith o] pelletd 200
2] TE bufferol] o] 10 4£2] RNase A (10 mg/m) &
WA 37CAA 1A7F Bt dk-gA1A RNAE A AFG
t}, Al&sted 019 2] 7.5 M ammonium acetate 9} 24)
2] ethanol (100%)S 71812 -207CeliA 3087 -3
A7} & 16,000 xgol A 5E7F 94 #elsisich DNA ¥
2] A 24l A phenol-chloroforme o] &8 F&42
Al st o, o]@A 3t L pellets ethanol (70%)
2 A AT £ 100 42 TE buffero) &9 & 2 w8 s
o 1.2% agarose-gelol| A #1319 ). o} DNAE -20TH|
B@slA ojfe) PCR H¥o) AHE-&5)

Table 2. Concentration of reagent mixture used in PCR
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3. PCR

7 HRAMFoRRE EEl® DNAY b
arbitrary primer& AHg-3tl PCRE 430315921, primer
8] F/ol o DNA & 4& FABIYTE PCRY A}
SEHUR Aleke] Fx Table 29} 7How, 2} primers)
H714E (BT EH 2, 3)& Table 33 7+ck. A A primer
¢ #3 annealing 28 Z4317] $18led Trichophyton
%8 zt #5154 T5E Yo E HTAA 587
preheating 3t & 2957, 33.77, 387, 423C E3= 456T
oA 187 anpealing S HAIEIA 21, o]E annealing &
itk FFHLE HTHAA 1§87 denature & 72T
A 227 polymerization 1 A2 3lo] F 3538 §
QF T-gradient thermocycler (Biometra, Germany)<l 4] PCR
£ AN AL 2TAA 5% HF extensiond # ATt
o] d¥e] A7 ofFe] £YH HA amealing 2E=E
o]% 9] PCRe| #&3t5itt

4 T7| AHE

PCRe 2)dle] 2AE @ DNAE 337 fstq 2
DNA 10 48 2 109 6X DNA loading dyes} E£84 ¥
TAE buffer2 £8]% 0.6% agarose-gelol 4] 40-60 volts2
AMErGTh ololM gel& 4%2] ethidium bromide -89 o]
A 1087 GM3Y T, rocker platformell A ZF4E 10
B2 28 §#8 £ UV illuminator Aol A 28T

Reagents Yolume (z8) Final concentrations
dH,0 27.0 -
10 X PCR buffer 5.0 1X
25 mM MgCl; 6.0 3ImM
2.5 mM dNTPs 4.0 200 1M
20 M primer 2.5 1 M
Fungal DNA 50 10%
Tag DNA polymerase (5 units/y0)” 0.5 -
Total 50.0
*: Perkin-Elmer
Table 3. Arbitrary primers used in PCR
Primers Nucleotide Seguences Mers %GC References
AP-1 5" -ACCCGACCTG-3 10 70 2
AP-2 5" -ACGGGCCAGT-3’ 10 70 3
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1. AT DNAS] &2

HRAPIFY FARE 52 2AFAK F rkiele o
& B2rg SDS} benzyl chloride”} 7% extraction
bufferel] £33k ¥, phenol-chloroform & 742 A
& Ag AQdstiy BAAR Wl viel DNAE 8
sk 11 A3 Fg 10149}k o] A FA #FEFE
RNA¢ @i go} E§EX 42 =% DNAE A& &
Ao, o] DNAE PCR A#ol AME-aHich

Fig 1. DNAs extracted from 15 strains of Trichophyton and
Micrasporum spp on 1.2% agarcse-gel: 1, T mentagrophytes
(downy type, ATCC 9533); 2, T mentagrophytes (powdery
type); 3, T mentagrophytes (granular type); 4, T mentagrophytes
(purple-red type); 5, T rubrum (IFO 6204); 6, T rubrum; 7,
T raubitschekii; 8, T tonsurans; 9, T equinum; 10, T ajelloi;
11, T verrucosum; 12, M cookei; 13, M naruum; 14, M gypseum
(ATCC 9083); 15, M gypseum; M, 1 kb DNA plus marker
(GibcoBRL).

2. PCRol o8t DNAS| #&

YA} 07 2% 2| arbitrary primer®] annealingll # 3t
3 LL 8 2AVEL] 95t Trichophyton 49 #EHME
134 736} tiste] 2957, 33.7C, 38T, 423C £+
456TE HE3AES 0, 7 & ZHAA FHE DNA
bandE #AF <+ UAT v} B3] 383°C o)A} annealing Al
ol DNA Z% 85} ¥ band®] 7E3E 7 7P FUdvh
ojeka o] F2] PCR A ¥l ME 38CE amealing &%
2 At

WA 1558 AR AP-1 primerS o] &8}
DNAE 723599 d3= Fg 2 % Table 40 A 9t Zirh.
Trichophyton% T 3 T mertagrophytes 45|~ Bejg
Ao g FR¥Q YFF (ATCC 95339} ¥-8iF 5 ¢
8 9 Ay Foa] FAsA Z717F 9 300, 500,
700, 800, 1,000 basesq! 571¢] DNAZF #&H oW, &

A5 & 248 FAME o) 570 o= <F 1,200, 1,300,
1,650, 2,000 bases =17}1¢] DNAY} 712 &l gk v}
A T AE B2 9] DNA bande] patterno] €} Hl5
9 38} ol gk Aol AARUTE T rubrum 25 A
£ UEF (FO 62049} Fel5oA BdsiAl <F 300,
500, 700, 1,000, 1,400, 1900 bases 1711 6711 2] DNA7}:
H2E AT T raubitschekii H215F 1380141 F 300, 500,
650, 950, 1,100, 2,200 bases 1712 67}, T tonsurans ¥
2)Z= 13o| A= 2F 300, 500, 700, 1,000, 1,200, 2,200 =
719} 6747} BREUTY. T equinum F-e]F 150 oF
300, 500, 700, 800, 1,000, 1,200, 2,100 bases =7]2] 774,
T ajelloi ¥-2)5 150 M+ F 300, 500, 650, 1,000, 1,200
bases =27)9] 5717} SEHACh T verrucosume] 73-9-9l
£ 13]¢] PCR %o #7]9F Ao DNAE #+38 + ¢
A2} o] AL template® Bl EYI WS ZHoT
PCRE A +WEHE o 5 1504 oF 300, 400,
500, 700 bases =17]2] 4707} B&= ATt Microsporums;
T & M. cookeiol X <F 300, 500, 700, 1,200, 1,400 bases
719 570, M nanuma) A <F 300, 500, 700, 1,000 bases
719 470, M gypseum th3F (ATCC 9083) 15-9} #&
Z |z A= <F 300, 500, 700, 1,150, 1,650 bases 3.7)
o] 5747} AUt

Fig 2. DNAs fragment amplified from 15 strains of
Trichophyton and Microsporum spp. by PCR using arbifrary
primer AP-1 on 0.6% agarose-gel: 1, T mentagrophytes
(downy type, ATCC 9533); 2, T mentagrophytes (powdery
type); 3, T mentagrophytes (granular type); 4, T
mentagrophytes (purple-red type); 5, T rubrum (IFO 6204);
6, T rubrum; 7, T raubitschekii; 8, T tonsurans; 9, T
equinum; 10, T ajelloi; 11, T verrucosum; 12, M cookei;
13, M nanum; 14, M gypseum (ATCC 9083); 15, M
gypseum; M, 1 kb DNA plus marker (GibcoBRL).
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Table 4. Numbers and sizes determined from DNAs amplified from 15 strains of Trichophyton and Microsporum spp by

PCR using arbitrary primer AP-1

Strains (Morphological types) Strains m Approximate Sizes of DNA bands (bases)
T mentagrophytes (downy type) ATCC 9533 5 300, 500, 700, 800, 1,000
T mentagrophytes (powdery type) | Isolate 5 300, 500, 760, 800, 1,000
T mentagrophytes (granular type) Isolate 5 300, 500, 700, 800, 1,000
T mentagrophytes (purple-red type) | Isolate 9 300, 500, 700, 800, 1,000, 1,200, 1,300, 1,650, 2000
T rubrum IFO 6204 6 300, 500, 700, 1,000, 1,400, 1900
T rubrum Isolate 6 300, 500, 700, 1,000, 1,400, 1900
T raubitschekii Isolate 6 300, 500, 650, 950, 1,100, 2,200
T tonsurans Isolate 6 300, 500, 700, 1,000, 1,200, 2,200
T equinum Isolate 7 300, 500, 700, 800, 1,000, 1,200, 2,100
T gjelioi Isolate 5 300, 500, 650, 1,000, 1,200
T verrucosum Isolate 4 300, 400, 500, 700
M cookei Isolate 5 300, 500, 700, 1,200, 1,400
M nanum Isolate 4 300, 500, 700, 1,000
M gypseum ATCC 9083 5 300, 500, 700, 1,150, 1,650
M gypseum Isolate 5 300, 500, 700, 1,150, 1,650

38 Trichophytond; R Microsporums; o & B34 o
FoA FYsA BE=E= DNARA T ndrumell A 1,900
bases, T raubitschekiisl A1 950 bases ® 1,100 bases, T
equinuml 4 2,100 bases, T verrucosumol| ~ 400 bases, M
gypseumollA] 1,150 bases®] DNA7Z} QA=A EA 9
2 pFo Mt BatEe RAO2A T mentagrophytesst T
equinumol ~] 800 bases, T raubitschekii$} T ajelloid) A
650 bases, T raubitschekii®} T tonsurans™| A 2,200 bases,
T rubrums}t M cookei*)| A 1,400 bases2] DNA7} 2145
Atk =8 T raubitchekiis}t T ajelloid A )& Trichophyton
3 Microsporum<:¢] 7 @FolA < 300, 500 2 700
bases Z17]2] DNAZ 7A€ pattemo] FEHCE #3
Qo m, T raubitschekii®t T verrucosums A} 13+ Tri-
chophyton&:2] A fFo4 ¢F 1,000 bases =712 DNA
7t FEFHOE BAFYT

AP-2 primer® ©| &3l DNAE H&39" AA+
Fig 3 ¥ Table 5o A 9} 7). Trichophyrond; & 5 T
mentagrophytes 471X §E¥<Q ZF (ATCC 9533)
g #E5F F 2UY 5 9 AYY FAM BdsA 2
717} <F 200, 350, 650, 800, 1,300 bases¢l 57 2] DNA7}
#EHRoH, FelF F 24E FME oF 200, 450,
600, 850, 1,000, 1,100, 1,400 bases =.7]2] 77} DNA7} &
Z=2Act vk AP-2 primere]] 813t FEE =4HE
£]5 2] DNA band®| patterno] & Ee]F ¥ x5

AAoldt Ao FJEATE T rubrum 2FN M 2F
(IFO 62049} #-2)5-o A FL3kAl <F 500, 1,000, 1,500
bases 7131 3782 DNAYY BaE ATy T raubitschekii
E8]F 153004 eF 200, 300, 550, 700, 1,100, 1,900 bases
A7) 674, T tonsurans 215 15700 A= < 200, 300,
450, 550, 700, 1,100, 1,900 bases=.712] 777} AZE
o} T equinum E215 1304 2F 100, 850 bases 7))
20, T gjelioi B35 15064 = <F 100, 350, 400, 500,
650, 850, 900, 1,100, 1,200, 1,400, 1,500 bases =712} 11
M, T verrucosum #2]F 15 A= ok 250, 300, 450,
500, 650, 700, 1,100 bases =7]2] 7787} #A=H A}

Microsporum#;: ¥+ & M. cookeio| A <} 350, 650, 850,
1,100, 1,150, 1,400 bases 371¢] 67, M namumo)») <F
350, 450, 500, 900, 1,000, 2,000 bases =719 67§, M
gypseum 5 (ATCC 9083) 1591 E2|F 15 e
ok 400, 450, 500, 850, 1,400 bases 7)¢] 577} Haw
AT

¥ Trichiphyton®; R Microsporum® o+ 3 B4 &
FoA FYsHA BEE= DNAEA T gjelloiol A 1,200
bases, T verrucosumlA] 250 bases, M cookeiol A 1,150
bases, M nanumo) A} 2,000 bases®] DNA7} Q1A= At
EE B 2 gFMT BB E DNARA T rubrum
2 M nanumol A 1,000 bases, T rubrum=} T ajelloiol] 4
1,500 bases, T raubitschekii 2} T tonsuransl| A1 550 bases
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9 1,900 bases, T equinum}+ T ajelioiol A} 100 bases, T
ajelloi®t M gypseum| X 400 bases, T gjelloi®t M nanum
o] 4] 900 bases2] DNAZ} 1A= At

Fig 3. DNAs fragments amplified from 15 strains of
Trichophyton and Microsporum spp. by PCR using arbitrary
primer AP-2 on 0.6% agarose-gel: 1, T mentagrophytes
(downy type, ATCC 9533); 2, T mentagrophytes (powdery
type); 3, T mentagrophytes (granular type), 4, T
mentagrophytes (purple-red type); 5, T rubrum (IFO 6204);
6, T rubrum; 7, T raubitschekii; 8, T tonsurans; 9, T
equinum; 10, T ajelloi; 11, T verrucosum; 12, M cookei;
13, M nanum; 14, M gypseum (ATCC 9083); 15, M
gypseum; M, 1 kb DNA plus marker (GibcoBRL).

U

H3o AF 7EF 9904 e M FAA
¢} 7ge] 7Fs¢ restriction fragment-length polymorphism
analysis, tandom amplified polymorphic DNA analysis,
PCR E2 EAAQE%A 7ol BEET AT, ol
7o RAMEEH e AR dAHLE 48
A EE@ o] DNAVE 2790 F, DNAY EY5
= A& PCR, restriction endonuclease digestion, ligation
2o qlolA wal 247 B BT Fgo] AX
o] A Ayoz ZAsE thFAlrt £33 S
DNA $28o EYsng, B2 A7t & F%0]
DNAE &4 2ol ojgigo] Bk wapr F3eol
FH ERE oA, 99E 5§ AAsL £ DNA
£ a3tz @2 1A ol o] 5T Yo, 4A
AALE o] g8 Fyo) FA W¥E, phenol-chloroformel
93 & Fo| AAM=] Uck E§ Liu F& A
B2 AA DNAE F2372 FAVIZ #A FHAS
43 e 23A17)E EE AAEE Qe 1 A
= ge Aow 4zhgrt

B M e Trichophyton R Microsporum?; ol ©
#ted Raina®} Chandlee’ 7} A A& H %] (Sclerotinia
homoeocarpa)®) DNA $&373 F AHALE )&
FA e thile] FAAZ WYL A4 F i)
ANz ew, DNA B3] Alo) E4HE o]§ 5+ phenol-

Table 5. Numbers and sizes determined from DNAs amplified from 15 strains of Trichophyton and Microsporum spp. by

PCR using arbitrary primer AP-2

. , , Numbers of
Strains (Morphological types) Strains DNA bands Approximate Sizes of DNA bands (bases)
T mentagrophytes (downy type) ATCC 9533 5 200, 350, 650, 800, 1,300
T mentagrophytes (powdery type) Isolate 5 200, 350, 650, 800, 1,300
T mentagrophytes (granular type) Isolate 5 200, 350, 650, 800, 1,300
T mentagrophytes (purple-red type) | Isolate 7 200, 450, 600, 850, 1,000, 1,100, 1,400
T rubrum IFO 6204 3 500, 1,000, 1,500
T rubrum Isolate 3 I 500, 1,000, 1,500
T raubitchekii Isolate 6 . 200, 300, 550, 700, 1,100, 1,900
T tonsurans Isolate 7 200, 300, 450, 550, 700, 1,100, 1,900 -
T equinum Isolate 2 100, 850
T gjelloi Isolate 11 100, 350, 400, 500, 650, 850, 900, 1,100,
! 1,200, 1,400, 1,500
T verrucosum Isolate 7 \{ 250, 300, 450, 500, 650, 700, 1,100
M cookei Isolate 6 | 350, 650, 850, 1,100, 1,150, 1,400
M nanum Isolate 6 i 350, 450, 500, 900, 1,000, 2,000
M gypseum ATCC 9083 5 | 400, 450, 500, 850, 1,400
M gypseum Isolate 5 | 400, 450, 500, 850, 1,400
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chioroform & 34-& A&start 1 A3 oA, &
W RNA 5o] Ae] AAE 53 DNAE Fdahi
AL 4 AUtk wWEkd FHFE7lof ol# gl UE A
iU EA4o] gl phenol®] A& Al BVHXA Tricho-
phyton R Microsporum?; 7-2) DNAE &84 §818
& Qe AHFH Wgol Atk

W27 226 DNAE A48 98 Liu §°
o) MAEU R arbitrary primer¢] AP-14 A3} PCR
& AL d, T. mentagrophytes 470X B3
o7 grEel ATCC 95335, ¥-25 5 ¥¢¥ (powdery
type) &= 2 $9H (granular type) FoNX 24t TG
=7)¢] DNA 5747} @3] DNA pattemo] 435
o} whde BEF F B4 FIME o] S ek
=7)7} oF 1,200-2,000 bases ¥ $1Q1 47) ¢} DNAZ} o &
Z¥ 2 2% DNA pattern©] “dolatxith. o9 7ol =4
3 Fofl A 8<% DNA pattern®] x-oj7} HeisHAR &
¥ o] x}o)E Vet 2919 el AR nFof A
248 ¢ WO, £ Foll A DNA pattern o] /o]
Hol e ALt 278 T olf7t e Aok &l
o} A A FFM AR FAHE A7) DNASH §7
FEEE thekst 21719k 2ate] DNAZY SEEHYE v
M o Z B uf DNA patternol] W& Trichophyton &
2 Microsporum 49 7% TE0] 7Ve¥ ALE Y
Heck B3] 54 gFo4 fds #2HE DNAR
A T rubrumo) A 1,900 bases, T raubitschekijol <] 950
bases ¥ 1,100 bases, T equinumol*] 2,100 bases, T
verrucosum 4] 400 bases, M gypseumol| A 1,150 bases 2]
DNAZ} Q13 51919 1}, ©] DNA band Ao} €]l g} &
ZogRE olF #F9 o] 7Hsd ALE A7tE
Art.

Liu £°¢ arbitrary primer¢] AP-2E Alg-3lo] DNAE
A&e S ol T mentagrophytes 454 =AEH &+
= §R¥A ATCC 9533 &, Re|F & £33 &+ 4 &
Y& &9 Ao DNA pattern YJERA =], T ol
o #etd 2F ¢ FHEH ol ¥ otk AP2
primere]] ©FdE FEEER ek AV A
DNA7} 2251919 ul, DNA patternol] & Trichophyton
& 9 Microsporum#:9] #% ol 7ts8 A2 A
7t ik ®e 54 g2l §4sA #HaE s DNA
ZA T gelloiol Al 1,200 bases, T verrucosumel A 250
bases, M cookeio| A} 1,150 bases, M nanume| A 2,000
bases©] DNA7} Q1A 50|, o] DNA el il B} #%F
oz2E olF 7&e] 7o) 5T ALE AZEICE

H o)¢} o] B FEol ARt FHEE = DNA band
g olgsld FE& EFl slolM, HAE 2719

DNA7} B} #3oME @317 W&o thih A3 &
ol gog Ao Auch wel EF FFAMT
FA5E DNAE DAL E sl 33 11 949 2
et #2730 griXge 524 A%E IR 7%
WE BojAo] 3l DNAVY M¥EE u, 71 DNAE §%
AZ 4 UFE PCRYe) MEE £ g Aok

i@ B

EEA BAsle HRAMIRESE Z76 Bl
2 298 4 & polymerase chain reaction (PCR) ¥ 2]
AAE 8 A7 P BN, 29 Trichophyton B
Microsporum® #& AL E PCRE F8fsle] 75
e} A5 DNA AAte] ae] g 3 7heA e W
FuA A7E Sald 1 AHE ASdok wEA o
A7e AFAE FF 4F ARAIFOENE 549
% DNA band?te H&E 4 2l PCR ey 9] A
£ 98 12 AgE AAEA gk

Trichophyton 2 Microsporum?: #2] DNA ¥ & 9
B FAA w3 wpg o g Ak tiste] SEAR B
Z2HE) 93 o e FHEEe o, o)F9
DNA 22 Ao £33 2 phenol-chloroform F& 34 &
HA AT £43 DNAE ¥ + AU
Trichophyton 2 Microsporum?; ) DNA Z&& 9%
PCR 27224 94Tl M 587} preheating 13, 353] 4
o] 94CollA] 137} denature, 38°C ol 187} annealing
% 72CoA] 287 polymerization 2 T2ToNM 57
extension 13 whg-o] A3

Arbitrary primer AP-1 % AP-20 2]& PCR Aol d &
FojA] YR FALE H7)2) DNASH 7 #5HE o
& 2719} £2be) DNAZE BEFHJT v), Trichophyton
& 9 Microsporum®: ] 7% w}E DNA patteme] 2}t
o7} IAE Ak AP-1 primerol] £]&te] & #FolA
o fYEA JFEHE DNAZA T rubrumelx 1,900
bases, T raubitschekiio| 1 950 bases 3 1,100 bases, T
equinuml| A 2,100 bases, T verrucosum®l| 4] 400 bases, M
gypseumsl| A 1,150 bases®] DNA7} A EHUTh E§
AP2 primerdl]l 2&te] B4 FFoA {FAEA FEH
= DNARA T gjelloiol 4} 1,200 bases, T verrucosum| A
250 bases, M cookei®l*] 1,150 bases, M nanumoi| <} 2,000
bases®] DNA7} <14 =%t}
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