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Characterization of simple sequence repeats in the Pleurotus
ostreatus cultivars, ‘Heuktari’” and ‘Miso’
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ABSTRACT: Simple sequence repeats (SSR), also referred to “microsatellites” consist of tandemly repeated short DNA sequence
motifs and have been applied in various marker-based studies. SSRs were isolated and characterized from ‘Heuktari” and ‘Miso’,
which are major oyster mushroom cultivars in Korea, by genome sequencing and bioinformatic analysis. The genome sizes of
‘Heuktari’ and ‘Miso” were estimated to be 40.8 and 40.3 Mb, respectively, which are larger than those of other P ostreatus
species (PC9 and PC10) and smaller than those of P eryngii (KNR2312P5). In total, 949 and 968 SSRs were found in the
‘Heuktari” and ‘Miso’ genomes, respectively. Comparative analysis of five mushrooms including P ostreatus var. florida (PC9 and
PC15) and P eryngii revealed that the number of SSRs in ‘Heuktari” and ‘Miso’ were the highest among them. All mushrooms
studied showed similar SSR distribution patterns. Tri-, hexa-, and octanucleotide motifs accounted for the top three fractions of all

SSRes.
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Table 1. Comparative statistics for the JHH021, HMS012 and other Pleurotus genomes.

Genome assembly Characteristics
Strain PC9 PC15 JHHO021 HMS012 KNR2312P5
Genome size(Mbp) 35.6 34.3 40.8 40.3 43
Number of scaffold(contig) 572 19 127 67 340
Largest scaffold(Mbp) 44 4.8 5.4 4.6 32
Sequencing platform 454+Sanger Sanger PacBio RSII PacBio RSII 454+Hi-Seq

gk 9910 @ Qlsle] Hxlaie] 2802 SSRel| =AW
o]7} A7 4 J&ul(Chistiakov e al, 2005), o]uf WHE
Aol el R ALt wAUzko 24 SSRe] 7|7t Eebd
2= ATH(Wei ef al, 2015). SSRo| EojU7AL} Zo] =&

e
AL FAA AA o] AT Kste wate] @S v
T e Ao 2 HIEAT(Ellegren et al, 2004; Loire et

al, 2013).

LERIMAS FUldlA] 7P Bo] AlEE MAlEoR
2015190 62,466=0] AAkE]o] HA| HA Ak 167,366.14
E9] 373%E AA|SItHMinistry for Agriculture, Food,
Rural Affairs, 20155-8-2EA2Hd 2 ) 2016). Thdst &
ol M= =, 1 F SERE]HAS trdolH
ZAo] kol A-2AY KA o] $-3ted 917]17F =31 (Choi
et al, 2015), ‘Pl&’ = U 159 Hago)lFoz U
A e FFoln ZHAlo] MAjo] 3 2 Ho] Thsattt
(Lee et al, 2010).

B AFoM = “ERIWAY T8 £ F HHIES
A <SERE] e} m A ] Dl FALE AWt PacBios
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HMS012A15& Aoz et ol Ase
A= ofHole] AT AR Fet dojuke Az
Steo] Agtolu g ojwo] fdAe] H#Ad EAHS AWS
Aoz o =3 5= It} gDNA F52 915to] MCM A
iRl HEsle] 25°C, 120 rpm o2 10 o]} mjst
T Ao R A A% T sAAZs] ekt
Wizard Genomic DNA purification Kit(Promega
Corporation, Madison, WI, USA)E ©]-&3}o] AR 2]
] gDNAE %3} DNA template Prep Kit 2.0
(Pacific Biosciences, Menlo Park, CA, USA)9} Blue
Pippin system(Sage Science, Inc, Bevery, MA, USA)°]

43t libraryE %33l Pacific Biosciences SMRT
(PacBio) sequencing system(Au et al, 2012)S 53l 3
A& 53t PacBio W ZE2 1O Z alignmentE %
314 contig® ZH3IAth. JHH0219F HMS012A1%52]
AA Z7)= 2H2; 40.8 Mbpe} 40.3 Mbp(Table 1) A
e} (P. ostreatus var. florida)Z 4737 PC153 PC9
©] 34.3 Mbp3} 35.6Mbpell Hlsl °F 117% ZAth(Riley
et al, 2014). S=Etg]e] {2 Z7I?0 43 MbpHUth=
3717} AAJTHRyu et al, 2012). FAAL =77} 2
A& PCY7} PC157}F AFE =Elg]eh= Afolof] o o=
T A RE, A EEA ] Wl ok VAR wiAIE ¢
$1T}h. PacBio sequenceing®] 2] #7414 s E5HHL Ay
Ao g g2 Zol2 A B 59 contigZt A=
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FAA el GC BlIEo] w9 =AY ¥ Z9-ole Al
2 3AA &S 7} dth(Carneiro er al, 2012). =E}
7/ A silsELe] o7F WA Fo B R oA HE
Q1 =g, A =g, el FAA 2710A=
F7HQ A7 288 A0 2 AlsH

SSR =2t 53
SSR Locator I (Maia et al, 2008)2 ©o]&3}o] F4gh

Table 2. Occurrence of SSR in the five fungal genomes.

Repeat type Number of SSR loci
PC9 PC15 JHHO021 HMS012 KNR2312P5

Mononucleotide 8 18 16 15 18
Dinucleotide 18 28 24 40 43
Trinucleotide 105 112 131 125 203
Tetranucleotide 40 40 78 109 32
Pentanucleotide 56 70 88 90 74
Hexanucleotide 142 147 156 155 107
Heptanucleotide 77 67 85 90 33
Octanucleotide 99 126 109 155 66
Nanucleotide 39 49 116 83 47
Decanucleotide 14 18 93 63 27

Compound type 24 40 53 43 9
Total 622 715 949 968 659
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10-20mers | 21-30Omers | 31-40mers | 41-50mers | 51-60mers | over 60mers
Opce 110 398 19 6 28
Opcis 145 415 23 9 51
B jHHO021 191 539 31 18 70
OHMs012 215 558 32 14 59
M NR2312PS 164 373 29 5 24

Fig. 1. Length-frequency distribution of the SSRs in the five fungal genomes.
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