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ABSTRACT

Identification of wild mushrooms is difficult considering visual and / or metabolic approaches. Molecular markers,
especially DNA markers are quick and reliable to establish the identities of wild collections and are helpful in
mushroom taxonomy. Hence an attempt was made in the study to characterize the wild mushrooms by molecular
methods. Fungal material used in the present study is the fruiting body of wild mushrooms. The genomic DNA of the
mushroom was extracted, the rDNA - I TS fragment of the genomic DNA was amplified using ITSL and ITSA primers
and subjected to nucleotide sequence determination. The sequence thus determined was aligned using Jukes-Cantor
Corrected Distance model. The aligned sequence (559bp) revealed 88% match score with Perenniporia sp.
(GQ982890.1). Hence this wild mushroom which belongs to Agaricomycetes is a new addition to the Indian
mushroom biodiversity.
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INTRODUCTION

Mushroom is broadly defined by Chang and Milesg&]‘a macro fungus with a distinctive fruiting bodafich can
be either epigenous or hypogenous and large entouge seen with the naked eye and to be pickedalog™
Mushrooms appeal to different people in differerstys: They are objects of beauty for artists, andnfedical
people they are the possible source of new drugsteTare many traditional methods for testing tliesgi but they
are unreliable [5].

In 1990 the magnitude of fungal diversity was eatid conservatively to be at least 1.5 millioncsge [4]. Of the
1.5 million estimated fungi, 140,000 species pradfraiting bodies of sufficient size and suitabteusture to be
considered macro fungi, which can be called “musing’. Of these, about 7000 species are considerpddses
varying degrees of edibility, and more than 300€cggs are regarded as prime edible mushrooms. fEp atdy 200
of them are experimentally grown, 100 economicalljtivated, approximately 60 commercially cultivéiteabout
10 have reached an industrial scale of productianany countries [2].

Mushrooms mycelia and spores are often microscapit usually filamentous with very few phenotypicrkeas
that can be used to differentiate between indiviglirma population. In Indian context, all edibleishrooms other
than the common button mushroorgaricus are grouped under the specialty mushrooms [13].

The use of molecular tools is almost essentiahtuge that the inoculum used is from the correetigs. Molecular
tools provide more accurate methods for identifazathan the few characters afforded by traditianalphological
features. Molecular markers, especially DNA teche& are quick and reliable to establish the idestiof wild
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collections and are helpful in mushroom taxonomlyy.DNA markers other than RFLPs are based in sorag ar
other upon the PCR. After the advent of cycle saqing methodology [10], direct sequencing of PCRdpicts
became a routine matter at least in organelle DbEA dr repetitive nuclear DNA such as ribosomal BNAZ2].
This technology is considered to be one of the mposgterful methods for phylogenetic studies [11].

The ribosomal RNA genes (rDNA) of fungi are locateda single chromosome and are present as repaaiadits

of a tandem array of transcribed and non-transdrgteetches of DNA, which appeared highly consefi&. ITS
(Internal Transcribed Spacer) refers to a pieceoof-functional RNA situated between structural sibmal RNAs
on a common precursor transcript. Sequence congpas the ITS region is widely used in taxonomy and
molecular phylogeny because it is easy to amplifgnefrom small quantities of DNA and has a highrdegof
variation between closely related species. Thisrdgion is most widely used to sequence the DNAoregn fungi.

It has typically been most useful for molecularteysatics at the species level and within the sgetiethis study, a
preliminary study on molecular characterizationwoid mushroom was performed, and the results weed 1o
assess the identity of the mushroom.

MATERIALS AND METHODS

The wild mushrooms were collected during Novembed Becember 2009 and stored in a polythene bagrunde
refrigeration until processing. Using tissue cudtdechnique, the mushroom was aseptically inocdlateMalt
extract agar (malt extract 157glagar 20 gt, HiMedia) and incubated under dark condition &tC&r 5 days and
were looked for the development of white mycelilfare cultures were raised in petriplates on Mditaex agar for

10 days to obtain uniform mycelia growth.

For DNA extraction, mycelia cultures were raisediduid culture medium (malt extract 10glglucose 5gt) for
eight days at Z%. Total genomic DNA was extracted as describeGiahamet al. [3].

Amplification of 5.8S rRNA gene for assessing IT8&ndth variation was done using primer ITS1
(TCCGTAGGTGAACCTGCGG and ITS4 (TCCTCCGCTTATTGATATGC) as described by Vehet al., [16].
PCR amplification products were electrophoreticayparated on 1.5% agarose gel prepared in 1X TAE.gel
was run for 2 hrs at 50V. Staining was done wittidéim bromide and photographed.

PCR product of the ITS - amplified region contagniiTS1, 5.8S rDNA and ITS2 was directly sequencsithg
ITS1 (forward primer) and ITS4 (reverse primer)Big dye Terminator method with ABI 3130 Genetic Arzzr at
Chromous Biotech Pvt. Ltd., Bangalore. The sequelata were assembled and analyzed. A distancexnveds
generated using the Jukes - Cantor corrected distamodel. The phylogenetic tree was created usieghtbour
with alphabet size 4 and length size 1000 [17].

RESULTS

Using genomic DNA isolated from the mycelial cuipan approximately 500 basepair fragment of tiéAB- ITS
region was amplified using ITS1 and ITS4 primerg (B and subjected to nucleotide sequencing. Thelified
product was found to have 559 basepairs (Fig. 3.&Be aligned sequence (Fig. 4) was depositedeimBank and
named ag\garicomycetes sp. India0l (Acc. No. HM167516.1). Based on Distanmatrix table it was observed that
the wild mushroom has homology score value of 8B Rérenniporia sp. (GQ982890.1). Mushrooms of medicinal
importance like Coriolopsis caperata (GQ372861.1) andGanoderma pseudoferreum (FJ374876.1) exhibited
homology score value of 87 and 86, respectivel\ol@d). The phylogenetic tree (Fig. 5) construciesh revealed
that the test organism is closely related?épenniporia sp. Based on the above results, it is assumedhisatvild
mushroom could be a member of the family Agaricoetgs with economic significance.

DISCUSSION

With increasing demand for edible and medicinal lnasm, it becomes a necessity to unravel the rigtliersity
of ectomycorrhizal fungi. Identification of thoségh-quality fungal species is not only necessary lims great
economic significance as it will help in detectingudulent products being marketed.

Agaricomycetes function as degrading organism dahqgens, parasite, and ectomycorrhizal symbiontfost
trees. Majority of the edible mushrooms are Agarigoetes and being collected from the garden, thehnaom
taken up for the present study can possibly betlorggaricomycetes.
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Recently molecular characterization has been intred to detect the living organisms as this proeeduspecific,
rapid and requires only a small amount of samplewéler, this procedure does not directly refleat th
pharmacological activity of the specimen being &dd7,9,15]. Although they have been proven teeffigient in
taxonomic identification, the application of thesethods is limited by the high cost of the fine lguaemplate
DNA that is required in these experiments.

Fig. 1 Amplified gene product on agarose gel

5 kb

500 bp

Lanel - amplified DNA of ~ 500 bp
Lane2 - 500 bp DNA ladder

Table 1 : Alignment view and Distance matrix table
(With Sample Mushroom sequence taken as reference sequence)

NCET Accession No. Organism Name Score
GOOEIE00.1 Feremmiporia sp. g8
AJ1320411 Palyporus tricholoma 26
GOQ372861.1 Coriolopsis caperata &7
EIT11050.1 Tinctoporellus spimiltinus &7
AY216473.1 Marasmius cladophyllus 87
GU388303.1 Tincioporellus sp. 26
FI374876.1 Ganoderma pseudoferrsum &6
EFIZ10320.1 Coriolopsis byrsina 26
AJB0ET131 Ganoderma philippii 26
EIT11056.1 Earlizlia scabrosa 26

Score: Sequence Match Score obtained based on nucleotide alignment

Singh et al., [14] performed molecular characterization of gty mushrooms collected from germplasm
accessions from Rajasthan using DNA fingerprintimgl rRNA gene sequencing and added two new adslitmn
the Indian basidiomycetes biodiversity. This is first kind of report documented from India on nmitar
characterization of specialty mushrooms. In thes@né study, rDNA-ITS fragment sequencing was attethpo
identify the biological identity of the wild mustom, which again is the first report from India as &s wild
mushrooms are concerned. By increasing the spiggifibe results of amplification are less sensitie changes in
reaction conditions and are more reproducible H8nce,Agariciomycetes sp.India01 can be characterized with
primers constructed specifically so that it canphiel molecular taxonomy of wild mushroom to a geeaxtent.
Also, the present study validates the homologyhefwild mushroom with medicinal mushrooms li&anoderma,
Coriolopsis, etc., (Table 1). Molecular identification resutilsthe ITS sequences of 5.8S rRNA gene and puddish
mushroom records of India validate that Agaricongsesp.India0Ol is a new addition to the Indian Agganycetes.
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FIG. 2 DNA Sequence Using ITS1 Primer
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FIG. 3 DNA Sequence Using ITS4 Primer
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FIG. 4 Aligned Sequence Data: (559 bp)

ATGGGT TGTAGCTGECCT TCCGAGGCAT GTGCACACCCTGCTCATCCCCTCTACACCTGIGCACTTACTGT
AGGTGACCTTTGCGAGCECTGECTTTGCTGECTTTCCT TCGEGT TGCTTACGT TTCACTACAAACGCTTCA
GTATCAGAATGT GTATTGCGATGTAACGCATCTATATACAACT TTCAGCAACGGATCTCTTGGECTCTCGCA
TCGATGAAGAACGCAGCGAAAT GCGATAAGT AATGT GAATTGCAGAATTCAGT GAATCATCGAATCTTTGA
ACGCACCTTGCGCTCCTTGGTATTCCGAGGAGCATGCCTGI TTGAGT GTCATGAATCTCTCAACCTATAAG
TCCTTGTGACTTGTAGGATTGGACT TGGAGGCT TCCTGECGEGT TTATGACT TTGT CGGCTCCTCTCAAAT
GCATTAGCTTGGT TCCTTGCGGATCGCCTCTCAGT GTGATAATTGT CTACGCTGTGACCGTGAAGCGT TTG
GCTAGCTTCTAACTGICTCTCTAGAGACACT TATATCTGACCTCTGACCTCAAATCAGGTAG

FIG. 5 Phylogenetic Tree
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CONCLUSION

In conclusion, an accurate and practical phylogeratalysis establishes a theoretical foundationdfefining a
classified status of new edible or medicinal furgi.addition, their evolutionary relationships abyrovide an
important clue for further exploration of the aeticompounds. Furthermore, molecular characteoiza an
authentication of wild mushrooms.
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