162

msldiasasmnemduianin SRAP lunssuunidulafinanauissu
wAzLAG TN AN D
The Using of SRAP DNA Markers to Identify the Mycelium of Oyster Mushroom
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Abstract: The Pleurotus and Cordyceps mushrooms are popular among consumers due to their rich
nutritional and medicinal benefits. Pleurotus mushrooms are easy to grow and inexpensive, while
Cordyceps mushrooms must be grown in aseptic conditions and are quite expensive. The
classification of these two genera can be easily done by morphological characterization during the
fruiting body stage. However, in the early stage of mycelial growth, morphological characterization is
unsuccessful due to their resemblance. The objective of this study was to utilize SRAP DNA markers
to discriminate between Pleurotus and Cordyceps mushroom species in an early mycelial stage,
which will benefit genetic improvement through protoplast fusion. In this study, two cultivars of P.
ostreatus, the Phoenix oyster mushroom and the Bhutan oyster mushroom, and C. militaris were
investigated. A total of one hundred SRAP primer pairs (Me1-10/Em1-10) were examined. The results
revealed that 57 primer pairs can be used to discriminate C. militaris from the two oyster mushrooms.
Additionally, 33 primer pairs successfully discriminated between the Phoenix oyster mushroom and
the Bhutan oyster mushroom. However, only 16 pairs of primers allowed for discrimination between

these two P. ostreatus cultivars and C. militaris.

Keywords: mushroom identification, molecular markers, PCR
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Table 1 The sequences of SRAP primers used in this study. The dash line (
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SRAP forward primers (5'-3')

SRAP reverse primers (5'-3')

Me1 TGAGTCCAAACCGGAAA

Me2 TGAGTCCAAACCGGAAG
Me3 TGAGTCCAAACCGGAAC
Me4 TGAGTCCAAACCGGAAT
Me5 TGAGTCCAAACCGGAGC
Me6 TGAGTCCAAACCGGACA
Me7 TGAGTCCAAACCGGACC
Me8 TGAGTCCAAACCGGATA
Me9 TGAGTCCAAACCGGTAG
Me10 TGAGTCCAAACCGGTCA

Em1 GACTGCGTACGAATTAAC

Em2 GACTGCGTACGAATTAAT
Em3 GACTGCGTACGAATTGAC
Em4 GACTGCGTACGAATTGCA
Em5 GACTGCGTACGAATTCAA
Em6 GACTGCGTACGAATTCAG
Em7 GACTGCGTACGAATTCAC
Em8 GACTGCGTACGAATTCTG
Em9 GACTGCGTACGAATTTGA
Em10 GACTGCGTACGAATTTGC
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Table 2 The number of DNA band generated by SRAP primer pairs in all of three mushrooms, the Phoenix oyster
mushroom, the Bhutan oyster mushroom and Cordyceps militaris. A set of number in form of x/x in each cell represent
a total number of DNA bands / polymorphic bands.

Primers Em1 Em2 Em3 Em4 Emb Em6 Em7 Em8 Em9 Em10
Me1 3/3 6/6 4/3 6/5 4/4 2/2 4/4 7/7 3/3 4/4
Me2 5/5 4/2 4/4 6/5 6/6 5/5 0/0 5/5 3/3 3/2
Me3 11 9/9 5/4 7/6 3/3 2/2 3/3 5/4 77 2/2
Me4 8/7 3/3 2/2 7/6 3/3 5/5 6/6 6/6 6/6 2/2
Me5 4/4 4/4 5/5 4/3 4/4 3/3 0/0 4/3 6/4 5/5
Me6 4/4 5/5 5/5 3/2 2/2 4/4 5/5 0/0 4/4 4/4
Me7 4/4 6/6 3/2 4/4 3/3 4/4 5/5 3/2 4/4 4/4
Me8 4/4 6/4 7/5 5/5 8/8 4/4 6/6 4//4 5/3 5/5
Me9 5/5 3/3 7/6 717 21 4/4 8/8 4/4 5/5 4/4
Me10 4/4 7/6 3/3 3/2 5/5 5/5 6/6 5/5 4/4 6/6

|:| SRAP primers cannot differentiate |:| SRAP primers can differentiate

Table 3 The number of DNA bands of the Phoenix oyster mushroom, the Bhutan oyster mushroom and Cordyceps
militaris revealed by SRAP primers that can differentiate. A set of numbers in the form of x-x-x represents the number
of DNA bands of the Phoenix oyster mushroom — the Bhutan oyster mushroom — C. militaris respectively. The total
number of DNA bands and the (average) of each mushroom are 43 (2.68) for the Phoenix oyster mushroom, 35 (2.18)
for the Bhutan oyster mushroom and 31 (1.93) for C. militaris.

Primers Em1 Em2 Em3 Em4 Em5 Em6 Em7 Em8 Em9 Em10
Me1 2-1-1
Me2 2-2-2
Me3 5-3-2 4-4-2 5-3-1
Me4 7-2-3 2-1-2 1-3-2
Me5 2-2-2 1-2-2 2-1-2
Me6
Me7 1-2-1
Me8 2-2-1
Me9 1-1-3
Me10 4-3-4 2-3-1

|:| SRAP primers cannot differentiate |:| SRAP primers can differentiate



168

INFNANFASINHATLATNNITAANIS 8 (3) : 162-173 (2568)

Table 4 Total DNA bands and the polymorphic bands of the Phoenix oyster mushroom and the Bhutan oyster mushroom

revealed by SRAP primers that can differentiate. A set of number in the form of x/x in each cell represents a total number

of DNA bands / polymorphic bands.

Primers Em1 Em2 Em3 Em4 Em5 Em6 Em7 Em8 Em9 Em10
Me1 3/3 4/3
Me?2 6/6 4/4
Me3 6/4 5/3 6/4
Me4 8/7 3/3 4/4
Meb 3/2 3/3 3/3
Me6 5/4 4/4 4/2
Me7 3/3 6/4
Me8 3/2 7/3 8/3 6/2
Me9 5/3 5/2 7/4 6/5 4/2 2/2

Me10 5/2 5/5 5/3 5/5 6/3

|:| SRAP primers cannot differentiate

|:| SRAP primers can differentiate

Table 5 Total DNA bands and polymeric bands of the Phoenix oyster mushroom and Cordyceps militaris revealed by

SRAP primers that can differentiate. A set of number in the form of x/x in each cell represents a total number of DNA

bands / polymorphic bands.

Primers Em1 Em2 Em3 Em4 Emb Em6 Em7 Em8 Em9 Em10

Me1 3/3 6/6 6/4 3/3 3/3 8/8
Me?2 5/3 3/3 4/3 3/3 4/4 3/3
Me3 9/8 5/3 6/5 5/4 6/6
Med 2/2 5/4 3/3 4/4 6/6 3/3 2/2
Me5 3/2 4/4 5/5 3/3 4/2 4/4
Me6 4/4 4/4 4/3
Me7 2/2 4/4 3/2 4/3 4/4
Me8 4/4 5/4 4/4 4/4 4/3 6/2 5/4
Me9 3/3 6/5 3/3 8/8 4/4 5/5

Me10 4/4 6/4 3/2 5/5 3/3 4/4

|:| SRAP primers cannot differentiate

|:| SRAP primers can differentiate
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Table 6 Total DNA bands and polymeric bands of the Bhutan oyster mushroom and Cordyceps militaris revealed by
SRAP primers that can differentiate. A set of numbers in the form of x/x in each cell represents a total number of DNA

bands / polymorphic bands.

Primers Em1 Em2 Em3 Em4 Em5 Em6 Em7 Em8 Em9 Em10
Me1 6/6 3/2 5/4 3/3 4/4
Me?2 5/2 6/4 4/4 3/3
Me3 6/6 5/4 4/3 4/4 5/3 4/4
Me4 4/3 3/3 6/5 3/3 3/3 3/3 5/5 2/2
Me5 4/4 3/3 5/5 4/3 3/2
Me6 4/3 4/4 3/2 2/2
Me7 2/2 4/4 4/4
Me8 3/3 6/4 4/4 77 4/4 4/3 6/3 5/3
Me9 4/3 3/3 6/5 4/4 3/3 3/3 4/4 4/4
Me10 4/4 6/5 3/2 4/4 4/4 5/4
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on agarose gel electrophoresis. The red arrows indicate the uniquely distinguished bands of each moshroom. (100bp:

100 bp plus DNA Ladder; P: the Phoenix oyster mushroom; B: the Bhutan oyster mushroom; C: Cordyceps militaris)
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Figure 2 The UPGMA dendrogram based on SRAP data demonstrated the genetic relationships among two oyster

mushrooms and Cordyceps militaris.



172

INENANFASINHATLATNNIFAANIS 8 (3) : 162-173 (2568)

GE

Aiiueiriesangaiia SRAP 416190
LENANUANAINTBUTAUINAT W)Y
waziagndnesld lnaannnimeaesldeingi
854U 100 A (Me1-10/Em1-10) WUINH 16 A
Inaied fenananldluniansageunauansng
seadinris 3 9nld Tnewuunudiiuie 86 uaw
WLALIHUANGNNTDILDLALEUI (polymorphic
bands) A U 82 unu Anly 96.18 Lasidus
AuFunisuanAINuAnAN ez ANLdHg
Twsiad 33 ﬁﬁmmiﬂﬁmﬂmmLLmﬁmide
winneiuazuinn Il uasiiglnawes 57
A Aeanunsnlduenanuuansinassineiiaunai
fudiadandnes site FLNINUTAUNAD WL
Windandnedls

nmRnssnlsznA

1919 UANAIIT N EATUAZINATUTAE
NEAT NNNINERETITAUIUANAALATNTTEN
ngamne wazAudinaTulad@aniwinwms
WAngnaeinensAand nels Audatnudu
wasumalulag@anininens d1ineuddn
NIENIWGANANE INeANART ISeUATUIANITN
(AG-BIO/MHESI) Uszinalna

14 a
LAaN@1Ta19ay
NINATINTNHAS. 2556. AN I NEaiLLiA.
(szuveaulai). unasdoya: hitp:/www.
aopdh02.doae.go.th/ wonlop_het.pdf
(15 fUAINAN 2565).
NANIWAATIINeLsrens. 2541, doyaimanug
Winu3nIg. neslsaltuazqadadnen
NINTTINITINAT NIENTIUNHATUAY
avnsal. TsauvignyuannIainisnems
wialsznalng a1in, NpamwNMILAT,
21 wi.
I =8 = =
L1901 NBBFIN. 2558, NITANHULTELTEL
S Yo &
nasimaziaesdadaneslne ldiaize
WauasiaLTeudq1es Cordyceps
militalis UWNAASTYNG. 91941537913

TsaBeuunefasnszaaaauingn 13(13):
87-99.

Fauuia Usennd waztlsen §mils. 2553, N9
ILTINUAZA LN AN TS AN T
wrzidlunisddaeiaiasmnnsluians
BNFONR. IFRITNENT 26(2): 137-145.

g3ung Jezlaaning. 2552. RN RS we:
mﬂ‘ﬁuﬁmzjmiﬂizaﬂm‘. aviniuw
NNIANYIRYLINHATANART,
NIMNNUIUAT. 269 1.

8970900 401AGA, 1T ABIAGA, 59T NERIAUN,
ng 9aafad, un1assnu TudnFasde,
BIDUIA B1TALI, LNEYAT ATLT LATQINUE
NEYAUINA. 2552, N1FATLANATINN
meﬁmmwéﬁmﬂﬁuL'ﬁ'mnﬁmqa
199N, Aueudnnssumalulatinainis
fiufien sunanenda@adlal. 106 i,

Atila, F., Y. Tuzel, B. Cakir and D. Erogul. 2018.
Genetic diversity analysis of Hericium
isolates by ISSR and SRAP markers.
Journal of Microbiology, Biotechnology
and Food Sciences 7(5): 532-536.

Chang, S.T. and P.G. Miles. 2004. Mushrooms-
Cultivation, Nutritional Value, Medicinal
Effect and Environmental Impact. 2nd
Edition. CRC Press. Boca Raton. 477 p.

Das, S.K., M. Masuda, A. Sakurai and M.
Sakukabara. 2010. Medicinal uses of
the mushroom Codyceps militaris:
Current state and prospects. Fitoterapia
81(8): 961-968.

Dube, H.C. 2013. An Introduction to Fungi. 4"
Revised Edition. Scientific Publishers.
Jodhpur, India. 603 p.

Huang, C.Q., G.D. Liu, C.J. Bai, W.Q. Wang and
J. Tang. 2014. Application of SRAP
markers in the identification of
Stylosanthes guianensis hybrids.
Molecular Biology Reports 41: 5923—
5929.



Agricultural Science and Management J. 8 (3) : 162-173 (2025)

173

Li, G. and C.F. Quiros. 2001. Sequence-related

amplified polymorphism (SRAP), a
new marker system based on a simple
PCR reaction: its application to
mapping and gene tagging in
Brassica. Theoretical and Applied
Genetics 103: 455-461.

Regula, J. and M. Siwulski. 2007. Dried shitake

Ren, N.,

(Lentinulla edodes) and oyster
(Pleurotus ostreatus) Mushrooms as a
good source of nutrient. Acta
Scientiarum Polonorum Technologia
Alimentaria 6(4): 135-142.

J. Liu, D. Yang, J. Chen, M. Luan and
J. Hong. 2012. Sequence-related
amplified polymorphism (SRAP)

Winkler,

marker as a new method for
identification of endophytic fungi
from Taxus. World Journal of
Microbiology and Biotechnology 28:
215-221.

D. 2008. Yartsa Gunbu (Cordyceps
the

commodification of Tibet’s rural

sinensis) and fungal

economy. Economic Botany 62(3):
291-305.

Zhang, H., L. Fu, X. Wu, H. Li, H. Wei, Q. Wu

and L. Wang. 2009. Identification of
protoplast fusion hybrids of
Ganoderma lucidum by SRAP
analysis. Acta Edulis Fungi 16(04): 9-13.



