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ABSTRACT

In the current study, 62 dermatophyte isolates obtained from human and animal
dermatophytosis as well as from soil were subjected for phenotypic and genotypic identification.
The conventional (phenotypic) method for identification of dermatophytes in the present work
was succeed (o identify all isolates through macro-morphology, micro-morphology and
differential media into species.

Identification of 48 isolates obtained from human cases revealed 15 M.canis, 12
T.violaceum, 12 T.rubrum, 5 E.fluccosum and 4 T.mentagrophytes. The eight isolates obtained
from cattle were identified as T.verrucosum, while the four isolates obtained from dogs and cats
were identified as M.canis. On the other hand, two dermatophyte isolates obtained from soil
were identified as M. gypseum.

On other hand, three methods were used for molecular (genotypic) identification of
dermatophytes which include: a) PCR for amplification of ITS1 and ITS4 followed by restriction
fragment length polymorphism (RFLP) using Mval for 30 isolates of dermatophyte formerly
identified by phenotypic method. b)Application of PCR using single repetitive oligonucleatede
(GACA)4 for30 dermatophyte isolates formerly identified by phenotypic and RFLP methods c)
DNA sequencing which done for 5 representative isolates of M.canis, T.verrucosum,
T.violaceum and T.rubrum.

While RFLP using Mval method and repetitive(GACA)4 method identified the thirty
dermatophyte isolates into species identical to those identified by phenotypic methods,
sequencing identified one isolate formerly identified by phenotypic,Mval and(GACA) as
T.rubrum with similarity 99% as T.raubitschekii.

Although molecular methods are rapid and represents technological advance in the
laboratory diagnosis, it is expensive. So we recommended its use in absence of skilled
mycologist, in identification of atypical or variants of dermatophyte species.

INTRODUCTION

Dermatophytes are the main cause of
superficial mycoses. These fungi have the
capacity to invade keratinized tissue of
humans or animals to produce
dermatophytosis (ringworm) that are generally

restricted to the corneocytes of the skin, hair,
and nail. Routine procedures for dermatophyte
species identification rely on macroscopic
examination of the colony (pigmentation of the
surface and reverse sides, topography, texture,
and rate of growth) and microscopic
morphology (size and shape of macro conidia
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and microconidia, spirals, nodular organs, and
pectinate branches) (1).

The etiologic agents of dermatophytosis
are classified in three anamorphic (asexual or
imperfect) genera, Epidermophyton,
Microsporum  and  Trichophyton.  The
descriptions of the genera essentially follow
the classification scheme of Emmons (2) on
the bases of conidial morphology and
formation of conidia and are updated
following the discovery of new species (3).

Dermatophytes and their congeners have
long been divided into anthropophilic,
zoophilic and geophilic species on the basis of
their primary habitat associations (4).
Anthropophilic dermatophytes are primarily
associated with humans and rarely infect other
animals (5). Zoophilic dermatophytes usually
infect animals or are associated with animals
but occasionally infect humans. Geophilic
dermatophytes are primarily associated with
keratinous materials such as hair, feathers,
hooves and horns after these materials have
been dissociated from living animals and are
in the process of decomposition (6).

Dermatophyte identification is usually
depending on conventional methods based on
detection of phenotypic characteristics such as
microscopy and in vitro culture (7).
Morphological and physiological
characteristics can frequently vary, in fact, the
phenotypic features can be easily influenced
by outside factors such as temperature
variation and medium (8).

In the Ilast few years genotypic
approaches have proven to be useful for
solving  taxonomic problems regarding
dermatophytes. Genotypic differences are
considered more stable and more precise than
phenotypic characteristics (9). Molecular
techniques are more  beneficial for
dermatophyte identification as they are rapid
and more sensitive. Moreover, these methods
rely on genetic makeup, which is more
constant than phenotypic characterization, and
they can identify atypical dermatophytes that
could not be identified by culture based
techniques. These genotypic approaches can
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identify dermatophytes into species as well as
the strain levels (10,11). Molecular methods,
such as, PCR (random amplification of
polymorphic DNA (RAPD) (7), arbitrarily
primed PCR (AP-PCR) (12) and PCR finger
printing (13) have brought important progress
in distinguishing between species and strains
(14).

The present work was done to study
methods of identification of dermatophytes
from human, animal and soil by conventional
and genotypic methods.

MATERIAL AND METHOD
Samples
Human samples: Fifty five skin

scrapings and hair were collected from patients
suffering from dermatophytosis and attending
to Out Patient Clinic of Dermatology at Misr
University for Science and Technology
(MUST) and private laboratory for mycology
investigation (Cairo) between May 2010 to
September 2011. The cases include 25 tinea
capitis, 15 Tinea corporis, 10 Tinea cruris and
5 tinea pedis.

Ten skin scrapings and hair samples
were collected from cattle showed clinical
signs of ringworm at private farms in Zagazig
Providence. Five skin scraping and hair
samples were collected from 2 dogs and 3 cats
showed ringworm at private veterinary clinic
and owner’s. Five soil samples contaminated
by animal wastes were collected at El Sharkia
Governorate from- soil.

Collection of samples: after treated the
lesions with 70% ethyl alcohol, skin scrapings
were collected from each case in sterile Petri-
dish (6 mm) by using new sterile blade scalpel
for each case. Hairs were collected by forceps.

Direct microscopic examination was
done after use of KOH, DMSO, orcalcofluore
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white (Remel) which used for direct
microscopic examination for fungal elements
by light or fluorescent microscope.

Cultivation of the specimens

Skin scraping and hair fromhuman and
animal samples were inoculated in the
following media: Dermasel agar, DTM, Derm-
Duet, and In-Try DM (All inoculated media
were incubated at 30°C for two weeks.

Hair-bait technique (719)

Soil sample placed on Petri dish then
covered by sterilized short hair (3-5 cm).Drops
of  mixture of  cycloheximide and
chloramphenicol were added then incubated at
room temperature for 10-15 days.The growth
transterred to Dermasel agar.

Identification of isolated dermatophyte
Phenotypic identification (20-24)

a) Macro-morphological examination: Growth
rate, consistency, surface color, reverse
color as well as change of DTM and in-Try
DM color were examined every three days
of inoculation until the end of incubation.

b) Micro-morphological examination: in case
of In Try DM, the cartilage was examined
through clear viewing window under
microscope for hyphae and conidia, in case
of other media particles from the growth
were added on slide with drops of LPCB
then overlaid by cover slip and examined
under microscope for modification of
hyphae, macroconidia and microconidia.

¢) Cultivation on differential media: subculture
of the isolated dermatophyte was done on
the following media, BCP,LA, MHB and
RG (21-24).

All inoculated media were examined for
rate of growth,surface and reverse color of the
growth and changes of the medium.
Sporogenous effect of the media was
examined by microscopic examination of the
colonies after LPCB.
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Genotypic identification of the isolates

Thirty isolate from 7 species of
dermatophytes identified by phenotypic
methods were subjected for PCR (Table 1).

Table 1. Samples subjected to PCR

Samplesource Human Animal Soil Total
T. verrucosum - 6 - 6
M. canis 4 3 - 7
E. floccosum 2 - - 2
T. rubrum 4 - ; 4
T 2 - - 2
mentagrophytes

T. violaceum 7 - - 7
M. gypseum - - 2 2
Total 19 9 2 30

Kits for DNA extraction: DNA extraction from
isolated sermatophytewas done using DNeasy
plant Mini kit Qiagen Genomic Protocol
extraction kit as described by manufacturer
manual of Qiagen, Germany.

Primers: There are 2 types of primers were
used

General primer (11)

Forward (ITS1)5"-TCCGTAGGTGAACCTGCGG-3".

Reverse (ITS4)5” TCCTCCGCTTATTGATATGC-3".

Repitative primer (GACA) 4 (11)
5-GACAGACAGACAGACA-3'

Gene Sequancing was done by Lab Technology
Korea for 5 representative isolates {T.
violaceum (1), M. canis (1), T.verrucosum (1)
and 7. rubrum (2)}.
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RESULTS
Direct microscopic examination

In human cases positive microscopic
examination (KOH) was detected in 92.72%.
Whilecattle ringworm cases revealed positive
KOH in100%, 80 % ringworm cases of dogs
and cats were positive KOH.

Isolation of dermatophytes from examined
samples

a) Dermatophytes were isolated from 48 out
of55 human cases on Dermasel agar and
DTM, while In-Try DM and Derm-Deut
failed to isolate many of them.

b) Dermatophytes were isolated from 8 out of
10 cases of cattle ringworm.
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c¢) Dermatophytes were isolated from 4 out of
5 dogs and cats, four isolates (one from
dog and 3 from cats).

d) Dermatophytes were isolated from 2 out of
5soil samples.

Table4 showed the results of cultivation on
different media wused for isolation of
dermatophytes from human, animals and soil.
Dermasel agar and DTM were suitable for
isolation of human dermatophytes while In-
Try DM and Derm-Deut failed in isolation of
some of them. Dermasel and DTM were the
most suitable for isolation of dermatophytes
from cattle. All media succeeded in isolation
of dermatophyte from dogs and cats as well as
from soil. Figs.(1 and 2) showing macro and
micromprphology of M. canis on In Try DM.

Table 2. Comparison between dermasel agar, DTM, In-Try DM and Derm-Deut in

isolation of dermatophytes

Media/ source Dermasel agar DTM In Try DM Derm-Deut

Human 48 48 38 22

Cattle 8 g _ -

Dogs and cats and cats and 4 4 4 4

cats

Soil 2 2 2 2

Total isolates 62 62 44 28
C- Phenotypic Identification of dermatophyte a) Human: As showed in table (3) 48

. - e dermatophyte isolates were identified

Macro : - logical S

acro and micro-morphologicalidentification asM.canis  (15), T.violaceum (12,

of dermatophytes isolates

With help of keys manual for identification
of dermatophytes. Sixty and two isolates
obtained fromhuman,animals and soil were
identified according to macro-morphology and
micro-morphology as the following :

T.rubrum (12), T.mentagrophytes (4) and
E. Fluccosum (5). While M.canisand
T.violaceumwere the causative agent of
tinea  capitis,7.rubrum,M.canis ~ and
T.violaeumwere the causative of tinea
corporis. On the other hand T.cruris
caused by E.fluccosum and T.rubrum,and
tinea pedis caused by T.mentagrophytes.
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Table 3. Identified dermatophytes among 48 human samples

M.canis  T.violaceum T.rubrum  T.mentagrophytes  E.fluccosum
Tinea .capitis 12 10 - - -
Tinea corporis 3 2 9 - -
Tinea cruris - - 3 - 5
Tinea pedis - = = 4 )
Total 15 12 12 4 5

b) Cattle: The eight isolates of dermatophytes
obtained from cattle dermatophytosis were
identified according to macromorphology
and micromorphology into T.verrucosum.

c) Dogs and cats: Four isolates obtained from
dogs and cats were identified as M.canis

d) Soil: Two isolates obtained from soil
samples identified as M.gypseum.

Figs. (3, 4, 5, 6 and 7) showing the
micromorphology of M. canis, M.gypseum,
I.mentagrophytes, T. rubrum and T
violaceum.

Cultivation on differential media

Cultivation of dermatophyte isolates on
RG,LA,PCP and MHB media confirmed the
identification of dermatophyte after macro and
micro- morphological identification. Figs. (8,
9, 10 and 11) showing the growth of
dermatophytes on BCB, RA and MHB.
Increase pigmentation, change of medium
colour, hydrolosis of casein as well as increase
conidiation were the tool used in this type of
identification.
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M.Canison In Try DM

Fig. 1. M. canis on In Try DM hairy white colony

and the medium turned red Fig. 2. Microscopic exam. of M. canis on In Try

DM showing macroconidia

showing spindle shaped macroconidia
(LPCB)

33 & =

Fig. 5. Microscopic examination of T, Fig. 6. Microscopic exam. of 7. rubrum showing

mentagrophytes showing microconidia  sessile on sides od
macroconidia and microconidia hyphae (LPCB)

(LPCB)
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4 A\

Fig. 7. Microscopic exam. of T. verrucosum Fig. 8. BCP medium: left T. mentagrophytes turned
showing chains of chlamydospores the medium purple while right M. canis
(LPCB) showing profuse growth without changing

in color

Fig. 9. M. canis on RG showing yellow Fig 10. 7. verrucosum on MHB with halo zone

Pigmntation around colonies and green color (7 days).

Fig. 11. T. verrucosum on MHB (14 d) showing
good growth with coloration of the
medium
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D.PCR results

In the present study three methods were
used for molecular identification of
dermatophytes which include:

a) PCR for amplification of ITS1 and ITS4 by
common primer followed by restriction
fragment lengthpolymorphism (RFLP)
using Mval.

b) Application of PCR using single repetitive
oligonucleatede (GACA)4

Fig. 12. Agarose gel electrophoresis T. verrucosum

and Microsporum gypsum DNA products
Lane 1: Molecular weight marker,
Lane 2-7: T.verrucosum (cattle).
Lane 8-9: Microsporum gypsum (Soil)
Lanel0: E. floccosum

6909 bp

Fig.

Lane 1: Molecular weight marker,
Lane 2-8: T. violacewm strain (human)

14. Agarose gel electrophoresis for PCR
product of the ITSI and ITSII of the 7. violaceum
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c) DNA sequencing which done only for 5
representative isolates.

Identification of dermatophye isolates by

common primer and RAPD

PCR with the ITS1/ITS4 primer set for 30
dermatophyte isolate resulting in amplified
products of approximately a fragment of 690
bp specific for T. violaceum, T. rubrum, T.
verrucosum, M. gypseum and T. iolaceum
(Fig. 12,13 and 14 and 740 bp for M. canis
(Fig .15).

Fig. 13. Agarose gel electrophoresis T. rubrum
and T. mentagrophyte DNA products
Lane 1: Molecular weight marker,
Lane 2-5:7. rubrum (human)
Lane 6-7: T.mentagrophyte (human)
Lane 8: E. floccosum (man

Fig. 15. Agarose gel electrophoresis M. canis
DNA products
Lane 1: Molecular weight marker,
Lane 2-8: M. canis (Human)
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Mval digestion of these amplified
products from each of the dermatophyte
isolates revealed unique restriction patterns,
with no interspecies variation. M. canis
isolates showed three band patterns, ranging
from 100 bp to 500 bp in size, with a marked
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size difference between the largest and middle
bands(Fig.16).

On the other hand, both 7. violaceum and
T. rubrum isolates resulted in four bands, with
sizes ranging between 50 bp and 400 bp (Fig.
17).

Fig. 16. Agarose gel electrophoresis of Mval Fig. 17. Agarose gel electrophoresis of Mval

restriction products of M. canis
Lane 1: Molecular weight marker,
Lane 2-7: M. canis (Human)

Mval restriction
T.verrucosum, M.gypseum, T.mentagrophytes
and E.flucosum showed fourband patterns its

products of

restriction products of 7. vielaceum and T.
rubrum

Lane 1: Molecular weight marker,

Lane 2-8: T. violaceum

Lane 9-12: T. rubrum

sizes ranging between 100 bp and 500 bp
(Fig.18).

12 13

Fig. 18. Agarose gel electrophoresis of Mval restriction products of T.verrucosum, M. gypsum,

T. mentagrophyte,.floccosum
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(a) Identification of dermatophyte by (GACA)
4 based PCR

Thirty  dermatophyte  isolates  were
amplified with (GACA)4. The results showed
that the numbers of PCR bands ranged from 9
to 13 (size range, 200 bp to 1300bp).

Fig. 19. Agarose gel electrophoresis DNA products
Lane 1: Molecular weight marker,
Lane 2-6: T. verrucosum (cattle)
Lane 7: 7. verrucosum (Human)

Profiles for M. gypsum, and T. rubrum
were more complex, in M. gypsum comprising
eleven or twelve bands, between 160 bp and
approximately 1,200 bp in size. In 7. rubrum
we found five to twelve bands ranged from
200 to 2000 bp.(Fig.21).

Fig. 21. Agarose gel electrophoresis of DNA
products of Dermatophytes isolates
Lanel: Molecular weight marker,
Lane 2-3: E. floccosum,
Lane 4-5: T. mentagrophytes
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T. verrucosum(6 isolates)revealed banding
patterns ranging from 177 bp to 1,240 bp in
size, with one strong band of 628 bp.(Fig.19).

(GACA)4-based PCR of M. canis strains
revealed the most complex profiles, with up to
11 bands, ranging from 170 bp to 1,200 bp in
size. There was no interspecies variation
among M. canis isolates, all of which had the
same band pattern (Fig. 20).

Fig. 20. Agarose gel electrophoresis DNA
products using GACA primer
Lanel: DNA ladder,
Lane 2-7: M. canis (Human)

DNA sequencing

While,M.canis, T.verrucosum, T. violaceum
and one isolate of T.rubrum were found to be
identical to similar in Gen Bank, the other
isolate of T.rubrum obtained from a case of
human tinea corporis was found to be identical
(99 %) for the sequence of theT.raubitscheki
(Figs.14,15 and 16) and table (4).
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Table 4. Sequencing of five dermatophye isolates relate to 4 species
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S.N.

Description

Max
score

Total
score

Max
ident

1F

1R

2E

2R

3F

3R

4F

4R

5F

5R

Trichophyton violaceum isolate UOA/HCPF13250

18S ribosomal RNA gene, partial sequence; internal
transcribed spacer 1, 5.8S ribosomal RNA gene, and
internal transcribed spacer 2, complete sequence; and
28S ribosomal RNA gene, partial sequence
Trichophytonviolaceum isolate UOA/HCPF13250 18S
ribosomal RNA gene, partial sequence; internal
transcribed spacer 1, 5.8S ribosomal RNA gene, and
internal transcribed spacer 2, complete sequence; and
28S ribosomal RNA gene, partial sequence
Microsporumcanis strain ATCC MYA-4605 18S
ribosomal RNA gene, partial sequence; internal
transcribed spacer 1, 5.8S ribosomal RNA gene, and
internal transcribed spacer 2, complete sequence; and
28S ribosomal RNA gene, partial sequence
Microsporumcanis strain  ATCC MYA-4605 18S
ribosomal RNA gene, partial sequence; internal
transcribed spacer 1, 5.8S ribosomal RNA gene, and
internal transcribed spacer 2, complete sequence; and
28S ribosomal RNA gene, partial sequence
Trichophytonverrucosum 5.8 rRNA gene and ITS1
and ITS2 DNA (strain CBS 134.66)

Trichophyton verrucosum 5.8 TRNA gene and ITS1
and ITS2 DNA (strain CBS 134.66)

Trichophyion rubrum 5.8 rRNA gene and ITS1 and
ITS2 DNA (strain CBS 392.58)

Trichophyton rubrum 5.8 rRNA gene and ITS1 and
ITS2 DNA (strain CBS 392.58)

Trichophyton raubitschekii strain BMU(04349 18S
ribosomal RNA gene, partial sequence; internal
transcribed spacer 1, 5.8S ribosomal RNA gene, and
internal transcribed spacer 2, complete sequence; and
28S ribosomal RNA gene, partial sequence
Trichophyton raubitschekii strain BMU04349 18S
ribosomal RNA gene, partial sequence; internal
transcribed spacer 1, 5.8S ribosomal RNA gene, and
internal transcribed spacer 2, complete sequence; and
28S ribosomal RNA gene, partial sequence

304

304

880

1227

1188

1184

1085

1184

1134

1134

356

401

880

1227

1188

1187

1488

1184

1134

97%

94%

99%

98%

99%

99%

96%

99%

99%

99%

From the above mentioned results we

become

in T.rubrumwhich has similarity in some 22&23).

morphological and physiological characters
confident to the similarity of withT raubitschekiiwhich
genotypic result and phenotypic result except

considered

homologue genetically with 7.rubrum (Figs.
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Sequence ID: gb|EU921293 1|Length: 774Number of Matches: 1
Related Information
Range 1: 153 to 774GenBankGraphics Next Match Previous Match

Query
Shjcs
Query
8bjce
Quexy
SEhjen
faexy
Ehjen
Queszy
Shjce
Cuesy
Sbice
Quesy
Bhjex
Query
Sbjen
Cuezy
Shjee
Luexy
Sbjce
Quexy

Shice

Scare

4

153

é4

2i1

124

271

14

231

249

321

04

451

264

511

424

E71

484

€21

5d4

451

604

751

Alignment statistics for mateh #1

Expect Identities Gaps Sitrand
1134 bits (614) 0.0 622/625 (99%) 3/625 (0%) Plus/Plus

LEEEGCGﬁiﬁ&ﬁﬁ#&ﬁﬂﬁﬁﬁiﬁﬂéﬁfﬁfEEEGﬁiﬁGﬂEﬂtE&&Eﬁfﬁﬁcﬂr&iﬂﬁdﬂfﬁ&

PET FRUIEINLER llllillilifllllll!iililllI!IiiiilliEIii!!llil
A A G L T e CA G T e C OO C OO AL R T AC GG AL CEACE TTCCATCAG GGG TEA

TERLER AR ERR RO R E RO R R T E L R R R N REL L]

T O e C T e AL G A R C T L B O G C o CC T TCTEGEASCC TOGARSES
l!iEEEiliiill{liiiilfill[ili[liliiliiilllilllliflillillliil!
: GICCOS OGO CCITTCISEEAGCC TCRAGCTS

GA R CC O C GO CGCAGTAC ARG ACACCARGARARARTT CTCTCARAGACCTGICAGTUTGA
LR R RN R R RN E AR e RS AN IR IR AR RIRERITRNE
A O R CRE A A AL A O RO CA A CA A A AR A TTCTCTGARGAGC TG TCAGTCIGA

LI TYCARCARCGERTCICTIGETICOGGOATCG
iillf!liEil!illiiIl!lillilllllili!illllli!E!il!liffif%lliflt
SOGT I TG ARG A A IO AG T TARA LS T T T L AR AR GEATCT CI TGGTICCGAGOATES

ECER AT IAGTARTCTGAATTCGCASARTTCCGTEARATCRTCGR
llilEii!lilil[[lillifllliiil!lil!illilll|ill!§lllt!llll!iiIl
ATGARGIACGCAGCEIART COGATAAG TART CTGCAATIGCAGART TCCOTGARTCATCGA

EIIIEIi!llllill!lll!lﬁll!Ellfllliillli!l!!Ill[i!lfllii]!lill
l!ET3IE1JGﬁEl£!I!ECFECE1ﬂTGGE!IICCEEEEEGC!:ECCTE!ICGQGEGIEIZ

AR O T A A G O e e T T T e T G D G A AT L TC OGO OO TCCC T TOGEGEEC

R e RN R R R SRR R R RN RR NI SRR LICR I EIL
T A Y CAR G G C T T oI G T GA T GG ACGAC CE T OB GC OO ICOC Y TOGEGGET

GG e AR C A T e CA GG OCG I EAT TGO ST TCC TASGCFARTESGOAG
l!liiEiiElliiiliiilifll!lillf!liliiiiililiIEiFilliiliII!lill
: [ TCCTAGGOGAATEGGCAG

AT I RGO eI AR G OO G oL TGO COCARTCT Teatatatstat ataslT
R e RN R R R R R R R RN RN AR TR AR TR AR EIY
A TG C G CT O GG A GE OO GC O T GG OO CC AR CT TTATATATATATATATET

TITCAGGTITGACCICGGAICAGGTA 638

PERTEETY BRRRRRQIERETININY
TITCAGET GACCTCGGATCAGGTA 774

Fig. 22: Forward sequencing for sample number 5.
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Sequence ID: gb[EU921293 1|Length: 774Number of Matches: 1

Guery
Ibjce
Cramsy
Shjce
Unexy
Jbjcs
Cuecy
doice
Guery
dbjew
Guery
Sbjece
Quesy
Jbjes
Query
Injes
Quesy
Jkjen
Cuery
8bics
Goecy
53ce
Gusry

Sbjce

Score

1210 bats (655) 0.0 668/674 (99%) 2/674 (0%) Plus/Minus

13

774

73

714

133

a4

153

554

253

334

213

£74

273

414

433

354

493

z94

553

Zad

€id

174

§73
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s Next Match Previous Maich
A]ngmmt statistics for match #1

Expect Identities Gaps Strand

TACCTIGATCCOAGETCACCIGAAAAGat atatata b anata AR TIGEEFCCAGESCGES
Ili!iiilflll!]]llIllil]llllliliiillllliilEfllilllfi!ilillfli
TACCTGATCORAEGTCACCYGAARASATATATR TRAAGATTICGOLOCA

CCGETO T GAGGELCCTCAAT T G TGO CCATT OSCO T AGGAAGECEEAATCOCGECC TS
R R R R R R AR RN IR R RSN RRREEY
T T A G T AR T Y Go T T oL LA T TS CC T AR A RS C CEGARTCGCEGLC TS

A T T T T e G e T C L C B OO C e AR G S CAS G R C COGAC GG TOR TCCATOAS
R R A RN AR R NI IR
GCCBEtEtTTITCGGG:GCGIEﬁt:ﬁﬁﬁﬁcﬂllﬂﬂilﬁGﬂ#Etﬁﬁi:GﬁltﬁmtChlth:

A e e T T A G O e T T A A T A L S T CAAC R GG CA TEC CC OO G CAATE O CAS
tliiiiiiill!lllFi]fllliitlFl!iiiif!lflilllitli!llt!illilllii
ARG EE T T G eECE T TEAART GAC G TCARA CAGGCATECOOOUTEEAATGLTAL

A G AT T GG T LA ARG AT TG TGA T oA CCEAATTC TS CART TOACATTACTT
R e RN R R A R NN RN RN ER R IR INRRINT
ITCIGCRATTCACATTACTT

AGGC oG CART TGO T T CARAG AT IO GATGATTCACGGAN'

ill!!]i!!llll!llllll!llllllfl!liii!llillilllli|lll}lll!iilll
TIIETEIETEIGCTTEEIEEIEGETElﬁlE!ﬁiCIEE!C!TEIEIE&I!TT!IthTEET

ST GO GG OSGGOO LR TO DG Y CoAGGC T CAGRAGG GG OSCCEGACEST

R N R R RN N RN RERES RN IAa R IRIET
ST T T O OGO E GG L L TG T CEAGGT T O CAGAAGG GG U CECCEEACGED

TCICC L - GRGGCANCCL
Iil!i!fi!llllIlll!l!ll?fllillilii[!llliiIlfllill!li!!kiliill
IO TEeCAGG S A BT B UGG CCOC COAGGCARCC GG S TGAGGTAGACAAG RATGSG

GECCTACTACCGGORCACET L : CCTATCGIGEESS
lifitil EIEI|1£1Illll!ii[il!]lil!llllillIIilllllkiifillliil
SO G A LG E GO C T CT G T AT C O TOA T CEA R G TOGG TCCCTATCG TG 6050

A T O e e T R S G T T A A T A T S T TE CE CAC G T TCACE TACE CARAC CT TR TT
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Fig. 23:Reverse sequencing for sample number 5.

72

715

13z

655

19z

5835

52

535

212

318

432

255

432

295

552

235

116



Taha and Younes

DISCUSSION

Conventional methods for
dermatophytes identification are based on
detection of fungal elements by direct
microscopy of clinical specimens combined
with culture-based identification including
macro-morphological,  micro-morphological
and physiological characters of the colonies. In
the last few years, genotypic approaches have
been proven to be useful for solving
identification problems regarding
dermatophytes. Genotyping differences are
considered more stable and more precise than
phenotypic identification characteristics (25-
27).

The aim of the present study was done to
correlate between conventional and molecular
methods for dermatophyte isolates obtained
from human, animals and soil.

Fifty five human samples and 15 animal
samples (cattle, dogs and cats) collected from
cases of dermatophytosis as well as 5 soil
samples were subjected for mycological
examination.

While human specimens gave positive
direct microscopic examination (KOH) in
92.72 % and positive culture in 87.27%,
animal specimens gave positive KOH in
93.33% and 80% positive culture. Similar
results were reorded by previous authors (17,
28,29) who contributed the higher positivity of
KOH than culture due to; the cases were under
treatment, the culture contaminated by rapid
growing fungi giving no chance for slowly
growing dermatophytes to be appear or even
the use of unsuitable media for certain
dermatophyte ~ with  higher  nutritional
requirements. In general KOH and culture
complete each other and while direct
microscopic  examination showed higher
sensitivity, culture showed higher specificity
as mentioned (30).

Comparison  between four media
namely; Dermasel agar, DTM, In-Try DM and
Derm-Deut, it was found that Dermasel and
DTM  succeeded in isolation of 62
dermatophyte isolates from total of 75
specimens while from In-Try DM and Derm-

117

Deut 44 and 28 dermatophyte isolates obtained
respectively. The reason why the two ready
prepared media failed to catch up all
dermatophyte isolates may be due to, the
media subjected to dryness before the growth
of slow growing dermatophytes as
T.violaceum and T.verrucosum and plates of
Derm-Deut subjected rapidly for
contamination by non dermatophyte moulds.
These results coincide with (28) who obtained
high rate of dermatophytes on Dermasel agar
and with (31) who found that the usefulness
such in-office culture systems is still a matter
of debate.

Phenotypic identification of
dermatophyte  species rely on macro-
morphology of colonies (rate of growth,
texture and colour of surface and reverse side),
and  micro-morphology  (presence  and
characters of macroconidia and microconidia
as well as modification of hyphae e.g. spirals,
nodular organs, favic chandeliers and pectinate
bodies) and when identification of them not
reached, biochemical tests such as urease,
nufritional requirements and in-vitro hair
penetration test will help in its identification
(32,33).

On the other hand, besides rice grain
medium which used for differentiation of
M.canis from M.audouini (18), bromocrusol
purple medium (34) for differentiation of
T.mentagrophytes from  T.rubrum, other
differential media  were propagated
(16,17,35,36) for differentiation between
dermatophytes confused in their
morphological and physiological characters.

In the present work 62 dermatophyte
isolates obtained from human and animals
dermatophytosis as well as from soil were
subjected for macro-morphology, micro-
morphology examination and culture on four
differential media (RG, LA, BCP and MHB).

The identification of 48 isolates obtained
from human cases revealed 15 isolates of
M.canis, 12 of T.violaceum, 12 of T.rubrum, 5
of E.fluccosum and 4 of T.mentagrophytes.
These results are in accordance with those
published (17,36) who found that M.canis was
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the predominant dermatophyte isolated in last
few years in Egypt followed by T.violaceum
and T.rubrum, while differ from (38) who
isolated T.violacewmin 67% from cases of
tinea capitis in Sharkia Governorate which
may be due to the wvariation of results
according to the place where the study were
done.

Concerning  with  identification of
dermatophytes isolated from animals, it was
found that while T.verrucosum was the only
dermatophyte isolated from cases of cattle,
M.canis was the only dermatophyte isolated
from dogs and cats. Similar results were
recorded (39,40) who pointed out that
Iverrucosun is the major dermatophyte
encountered in cattle and with (41,42) who
considered M.canis as the dominant species in
dogs and cats.

The two dermatophyte isolates obtained
from 5 soil samples were identified as M.
gypseum, the result which is in agreement with
(43).

The conventional (phenotypic) method
for identification of dermatophytes in the
current study were succeed to identify all
isolates  through macro-morphology and
micro-morphology  into  species  which
confirmed by the four differential media used

Nucleic acid based technique relies on
the genotypic differences in pathogenic
organisms. They are intrinsically more specific
and more precise than those based on
phenotypic features (44).

Recently a number of methods have
been reported for molecular identification of
dermatophytes which include:

1-Polymerase chain reaction targeting 18s Rdn
(45).

2-Random  amplified polymorphic DNA
[RABD] (46).
3-PCR  using single simple repetitive

oligonucleotide (GACA) (7)

4-Restriction fragment length polymorphism
[RFLP] (47).
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5- Chitin synthesis I (CHSI) gene sequencing
(Z3).

6- Arbitrary primed PCR [AP-PCR] (7).

On the otherhand, PCR immunosorbant
assay[PCR-ELISA], line block PCR[PCR-
RLP] and multiplex real time PCR are
propagated for detection of dermatophytes in
clinical materials (48, 49,50).

In the present study three methods were
used for molecular identification of
dermatophytes which include;

a) PCR for amplification of ITS1 and ITS4
followed by restriction fragment length
polymorphism (RFLP) using Mval for 30
isolates of dermatophyte formely identified
by phenotypic method.

b) Application of PCR using single repetitive
oligonucleatede ~ (GACA) 4  for35
dermatophyte  isolates  identified by
phenotypic and RFLP methods.

¢) DNA sequencing which done only for 5
representative isolates.

Amplified products wusing universal
primers ITSland ITS4 from T.violaceum,
T.rubrum, T.mentagrophytes and E.fluccosum
were found at 690 bp while M.canis was at
740 bp, the result which identical (11).

Mval digestion of amplified products in
the first step revealed unique restriction
pattern. Analysis of number and size of
patterns identified the 35 isolates examined of
dermatophytes into species typical to those
with phenotypic method. The results of current
work by RFLP are coinciding with (51) who
found that PCR-RFLP of ITS region was
easily identifiable fragment patterns for all
dermatophyte isolates into species.

Concerning with (GACA) 4 —based PCR
in the current study, it was found that all
isolates were identified by it into identical
manner as phenotypic as well as PCR-RFLP
methods. The present study is in agreement
with those done by (7,52) when they found
that repetitive primer (GACA)4 was able to
amplify all dermatophytes into species.
Comparing the two methods the RFLP is
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complex, needing much effort and time while
(GACA) 4 method is simple and rapid.

While the two methods of genotypic in
the present study are in agreement in 100%
with the results of phenotypic methods.
Identification of dermatophyte by the APC-
PCR was in agreement with the phenotypic
methods in 86.8% of the isolates. It may be
due to shortage in phenotypic identification as
lack  experience in identification  of
dermatophytes and use of macro-morphology
and micro-morphology without help of other
methods as differential media (28).

On the other hand five dermatophyte
isolates [M.canis (1), T.violaceum (1),
T.verrucosum (1) and T.rubrum (2)] formerly
identified by RFLP and repetitive primer
(GACA)4 were sent to sequencing then the
data were analyzed by DNA software
comparing to those in Gen Bank. While
M.canis, T.verrucosum, T. violaceum and one
isolate of T.rubrum were found to be identical
to similar in Gen Bank, the other isolate of
T.rubrum obtained from a case of human tinea
corporis was found to be identical (99%) for
the sequence of the T.raubitscheki, a
dermatphytes  considered as  atypical
dermatophyte confused of 7.rubrum and rarely
isolated from people who live or traveled in
Mediterranean (53,54). While it differ from
Trubrum in  some morphological and
physiological characters specially urease test
which is positive in 3 days, T.raubitschekii is
homologue genetically with T.rubrum (55). It
is the reason why RAPD and (GACA)4 not
differentiate them in the present work.

Although sequencing provides a very
accurate and useful wmethod for the
identification of dermatophytes, it is highly
expensive (0 wuse in routine genotypic
identification the  reason why (56)
recommended its use for identify a minority of
atypical isolates of dermatophytes.

The results in the current study revealed
the capacity of phenotypic (morphological and
differential media) and genotypic (RFLP) and
repetitive primer) in equally manner to identify
the isolates of dermatophytes obtained from
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human, animals and soil. Although molecular
methods is rapid and represents technological
advance in laboratory diagnosis, it is
expensive and facing some problems in our
country. So we recommended its use in
identification of dermatophytes for atypical
and variant of species.
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