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Strain Differentiation of Trichophyton rubrum Using
Polymorphism of rDNA Intergenic Spacer

Jong Soo Choi, Dong Hoon Shin, Jun Je Seung* and Ki Hong Kim

Department of Dermatology, College of Medicine, Yeungnam University, Daegu,
and Dr. Seung’ s Skin Clinic, Gumi, Korea*

Background: In Korea, Trichophyton (T.) rubrum is occupied more than 80% of causative fungi of
dermatophytosis. Strain differentiation of 7. rubrum is essential for epidermiologic study.

Objective: The aim of this study is to develope the primers for amplification of rDNA intergenic
spacer(IGS) to detect polymorphism of 7. rubrum.

Methods: The primers were designed from 25S and 18S of rDNA, and were applied to 20 strains of T
rubrum, which included 1 standard strain and 19 clinical isolates.

Results: Primers for amplification of polymorphic rDNA IGS were designed from the 3' end of the 25S
(primer ANID25-3, 5" -GACAGGTTAGTTTTACCCTACTGA-3" ) and the 5° end of the 185 (TR18-2R, 5 -
ATCTAATAAATACACCCCTTCCGA-3"). PCR condition was adjusted for detecting polymorphism. Best
results were obtained at 55°C for annealing temperature and 3 minutes for extension time. Eight bands sized as
1.1,2.4,2.7,2.9,3.2,3.8, 5 kb were amplified with PCR using the primers. With 4 bands sized 2.7, 2.9, 3.2 and
3.8 kb, 20 strains of 7. rubrum could be grouped into 6 subtypes.

Conclusion: The PCR fingerprinting with the primers for rDNA IGS was able to differentiated strains of 7.
rubrum, and it can be applied in clinical and epidemiologic studies. The primer could be applied to other fungi
with unknown sequences.
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Primer

Ribosomal DNA¢] IGSE Z=%3}17] Y38t T
rubrum=} Aspergillus nidulans 2] 25S2} 18S 9] (Fig
DE olg3tel pimer AZetelrh (whol2ujo}
AL FE 39),

Down stream primer : T rubrum®] 25S (AJ232182)
Z7HE-9loll A TR25-1 (5-GAGTTATCTTTTCTTCT

Table 1. The list of Trichophyton rubrum used in this

study
Code Source Site of isolation IGS type
TR-1 IFM4811 D
TR-2 YUMC Toe nail D
TR-3 YUMC Sole E
TR-4 YUMC Toe nail B
TR-5 YUMC Toe nail C
TR-6 YUMC Sole D
TR-7 YUMC Toe nail D
TR-8 YUMC Toe nail A
TR-9 YUMC Toe nail C
TR-0 Chilgok Sole C
TR-11 Chilgok Toe nail C
TR-12 Chilgok Toe nail D
TR-13 Chilgok Sole F
TR-14 Chilgok Sole A
TR-15 Chilgok Toe nail F
TR-16 Chilgok Sole C
TR-17 Chilgok Sole D
TR-18 Chilgok Toe nail C
TR-19 Chilgok Sole D
TR-20 Chilgok Toe nail F

TR : Trichophyton rubrum

IFM : Institute of Food Microbiology, Chiba University
Chilgok : Catholic Skin Clinic

YUMC : Yeungnam University Medical Center

TGACGGC-3"), Aspergillus nidulans 25S (Z27114)¢] 3’
B E oA AN25-1 (5-ATTCGGTAAGCGTTGGATTG
TTCA-3'), AN25-2 (5-ACTAATAGGGAACGTGAGCT
GGGT-3"), AN25-3 (5-GACAGGTTAGTTTTACCCTA
CTGA-3'), AN254 (5-~AGTACGAGAGGAACCGTTG
ATTC3)E a3

Up stream primer : T. rubrum 18S (X58570)¢] 5°
F-2lel A TRIS-1R (5-TGATTTAATGAGCCATTCG
CAGTT-3), TR18-2R (5-ATCTAATAAATACACCCC
TTCCGA-3"), TR18-3R (5-GCCATGCGATTCGAGAA
GTTATTA-3), TR18-4R (5-TCGAAAGTTGATAGGG
CAGAAATT3)E a3t
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HES S3HE 504l 10 mM Tris-HCI (pH 9.0 at 25
‘C), 50 mM KCl, 0.1% Triton X-100, 2 mM MgCI2, 200
#M dNTP, 0.2 M primer, 1 Unit Ex Taq polymerase
(Takars Japan), 7% DNA§9) 54 5% E38 2
2 718 SRR s PRS Al ST AHee
thermal cycler= Perkin Elmer 480 (Perkin Elmer,
Norwalk, USA)] 1t}

HFS-Z A8 xS0l denaturation (94C, 5%) &,
denaturation (94°C, 30%), annealing (55°C, 1%),
extension (72°C, 3%)S 353] WHE-E}¢1 L wlx] gt
extension (72°C, 108)S sttt 2 24L& 37
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A7) 3L, extension A]7HS 280 A 487}A] WHEIA
7194 PCRS A shelth

=25 DNAE 1% agarose gelol 4] 100 volt=
40~60%-7F 719  (Mupid-2 Mini Gel Migration
Trough, Cosmo Bio Co., LTD)%, ethidium bromide 2
Al 3led ultraviolet transilluminator=. ZH2H} 91

4 i
1. Primer(Fig. 2)

o8 primergS X938l PCRES AAISH Y,
I FolA SFo] Z 3, polymorphismE H.o]&
primerE A1 & 3}

Primer AN25-3 (5 ‘GACAGGTTAGTTTTACCCTAC

E 25S IGS

‘ l—b AN25-4
ANZ25-3

P AN25-2

L AN25-T
——* TR25-|

18S 255

Fig. 1. Primers for amplifying ribosomal DNA intergenic spacer (IGS), which is located between 25S and 18S.

M AN25-2 & TR18-2R

TR25-1 & TR18-2R

AN25-3 & TR18-2R M

Fig 2. Screening of primer sets with 5 strains of 7. rubrum. PCR was done with annealing at 55°C for 1 minutes
and extension at 72°C for 3 minutes. Primer set AN25-3 and TR18-2R amplified 2.5 - 5 kb sized bands which were
polymorphic among strains of 7. rubrum. Primer set AN25-2 and TR18-2R, TR25-1 and TR18-2R amplified
numerous, short bands which were same pattern among strains of 7. rubrum.
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Fig. 3. PCR result of 20 strains of 7. rubrum.
Various sized bands, 1.1, 2.7, 2.9, 3.2, 3.8, 5 kb, were
amplified. The amplified bands were different among
strains of T rubrum. M : size marker (1 kb ladder).

— — 3.8 kb

— —— E—— — 3.2
— 2.9
— — — 2.7

Fig. 4. The types of PCR-amplified results of T.
rubrum. With the analysis of 4 bands (2.7, 2.9, 3.2,
and 3.8kb), 20 strains of 7. rubrum were classified
into 6 types. The primer set AN25-3 and TP18-2R
were used.
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3. PCR &
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2O 2 3o Trubrum20 435S thAo 2 PCR
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&5 A4e 5 Aok
oo g U Be Trbum dF5 Ao E B
’\] ﬁo}l 7}7+9] bandEo] IGSH-9] ol A
< Southern hybridization, subrepeat element
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