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The Genetic Characteristics of Strains and the Optimal Condition for
Mycelial Growth of Naematoloma sublateritium on Sawdust Media

An-Seok Kang*, Won-Sik Kong', Soon-Ja Seok’,

In-Pyo Hong', Dong-Yeol Cha',

Kwang-Po Kim', Dong-Hyun Kim’ and Seung-Hun Yu’
Kangwon provincial R.D.A,, ‘Nat'l Insti. of Agri. Sci. & Tech., R.D.A, Suwon 441-707

*Korea Univ.,

ABSTRACT:

Seoul 136-701 and *Chungnam Nat'l Univ., Daejon 305-764, Korea

In order to compare collected strains of Naematoloma sublateritium, elec-

trophoretic isozyme and RAPD band patterns of DNA from mycelia were studied. The two
characteristics of the strain, ASI 11010 were much different from those of ASI 11005 and 11006.
These patterns may be used as valuable criteria for identifying strains of N. sublateritium.
Optimal conditions on the vegetative growth of N. sublateritium using sawdust media were fa-
vourable on alder sawdust media added with 30% beer waste. Optimal water content was 70%.
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(1) Gel z7|

W\ EE S8 W] SE@FAAR) BAE
o]&&lo] acrylamide vertical slab ge]i Hoef-
er ih o] ujz} 4=83}¢ic}. Seperating gel-S 237
mM tris-HC] buffer(pH 8.48)0l| acrylamide &
T 10%¢} bisacrylamide %% 5%= #H7}3li
ammonium persulfate, TEMEDZS 3 7}3}gic}.
Stacking gel& 39.5M tris-phosphate buffer
(pH 6.9)°l bisacrylamide 20% 5%<2 acrylam-
ide gel& #|%3}3 riboflavin, TEMEDE {¢]
Bg 2AlEte geld 23Tl

Buffer:= discontinuous A| A8 22 s}Eeg 3=
63mM tris-Hel buffer(pH 7.47), ArR-=i=E
37.6 mM tris-glycine buffer(pH 8.89)2 A}-&-3}
gon], &8 50 W= 20 ul sucrose dye £
(0.1%, bromophenol, 5% sucrose)s} £§tsled A
71935 shsict.

7135 5°CollA AAlstglen  tracking
dye”} stacking gels =3} 3 w7lx] 80V(20
mA/13 cm gel)2 #7435} 7 seperating gelel A=
120V(50 mA/13 cm gel)2 =4 s}9ic}.

) 494

Gel Qo] AL2-5l A2k o Sigma AEF-S
Aleslg on] WA= 5% acetic acidel] B3
shof A7k

(@) General protein: ¥ o2 o€ dF 50 ml
¢l| coosamic Brilliant Blue 0.05 gr, acid 10 cc
o] & 7}3le] 100 mi2 ZAste] 2A|3}5ic}. o]
ol 217]93% gel& AA|3le] el A] 50 rpme
2 50| s} Jepduzpz] M A Zic}.

(@ Esterase: Z7]°1%% gel& 0.2M phos-
phate buffer(pH 6.5)ol 33] w&sle] gele] A=
E wAsledc}. 35°C2] whalel(a-naphthyl ace-
tate 20 mg, ethylene glycol monomethyl ether
2 ml, fast blue RR salt 20 mg, 0.2M phos-
phate buffer(pH 6.5) 120 ml)ol| Zx|5}e] FAlel
4] 50 rpm o2 E£E50] Wyl A& w7hx] o
3037} whal Al 7ol (Kabler, 1970; Kitamoto %,
1986).

(® Superoxide Dismutase: Tanksley HH4
(1983)% wWdsle] Ag3isich. geld ALY
(0.05M tris Hel buffer(pH 7.5) 100 mi, 0.1M
KCN 0.4 m/, MTT 10 mg, PMS 10 mg)el ge]
37°CellA] gHAtel 2 3087t A3 Af-dE v
3 B42-o%(0.06M tris HCl pH7.5 100 m/, ri-
boflavin 1 mg, TEMED 0.4 ml)}g- 7}3}e 30827}
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SIMQUAL(similarity for qualitative data)?]
UN1(Unnamed coefficient No. 1:2 m/n+m)2|
similarity matrix(Sneath and Sokal, 1973)%
Akstsich.
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Table 1. List of primer used for RAPD

Code 5 to 3 MW pmoles pg/tube
OPAX-01 GTGTGCCGTT 3041 5783 17.5
OPAX-02 GGGAGGCAAA 3117 4385 13.5
OPAX-03 CCAAGAGGCT 3028 4988 15.0
OPAX-04 TCCCCAGGAG 3004 5377 16.0
OPAX-05 AGTGCACACC 2988 5192 15.5
OPAX-06 AGGCATCGTG 3059 5088 15.5
OPAX-07 ACGCGACAGA 3037 4710 14.5
OPAX-08 AGTATGGCGG 3099 4892 15.0
OPAX-09 GGAAGTCCTG 3059 5088 15.5
OPAX-10 CCAGGCTGAC 3004 5377 16.0
OPAX-11 TGATTGCGGG 3090 5192 16.0
OPAX-12 GGTCGGGTCA 3075 5265 16.0
OPAX-13 GAGCACTGCT 3019 5300 16.0
OPAX-14 CACGGGCTTG 3035 5493 16.5
OPAX-15 CAGCAATCCC 2948 5413 16.0
OPAX-16 GTCTGTGCGG 3066 5615 17.0
OPAX-17 TGGGCTCTGG 3066 5615 17.0
OPAX-18 GTGTGCAGTG 3090 5192 16.0
OPAX-19 CCCTGTCGCA 29556 6014 18.0
OPAX-20 ACACTCGGCA 2988 5192 155

o] & frdell FA| whalsle] FAF 40 mgel 600 ul
2] buffer£94(1% CTAB, 0.7M Nacl, 50 mM
tris-sHCl pH 8.0, 10 mM EDTA, 1% 2-mer-
captoethanol}2- o] 60°Cel|+] 3057} whs-A)7
o T FREEE o|koPugET24:1DE A
AR F 58S &4 5342 isopropanol - 7}
St Y IS dAEEEle] =A% 300w
TE buffer(10 mM tris-HCl pH 8.0, 1mM
EDTA)el| =<¢ic}. o37]o] RNase 100 ug/ml-S 7}
3led 37°CellA 3087F 2esle] Zepe] ZLaay
§ ol2obUdEe Fhetol 4412 Ssich. A4S
g $eistel 50uls] T5M uoelol =g
7Fst 2vlgke] o= 2 DNAS A Az A4
=l DNAoi| 0.2M k= ol Hlo] E 300 w/E 7}3
=<1 F ofA] 26439] ethanolel] A7 F Az
A7 50 ul TE buffere]] =<ic},

(2) PCR(Polymerase Chain Reaction)=7]

Hkg-o Eegko 20 ulE 7|F°8 o] template
DNA 100 ng, MgCl; 2.5 mM, Taq polymerase
(Perkin Elmer) 1 unit, dNTP 1.5 mM=& A3}
F Uzle A 58 A7lelkdd o714
AR4-H primer: OperonAle] kit AX 01-202 A}

4-3l9ic}(Table 1). PCR program-& Perkin
Elmer Gene Amp PCR A]~¥ 9600 7]|&o =
94°Coll] 587t denature 4|71 & 94°C 1%,
35°C 1%, 72°C 2302 40 cycle S & 4°Co
4] holding 3}¢ic}.
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Fig. 1. Photograph of N. sublateritium in natural
status.
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Fig. 2. Microscopic structures of each organells in
N. sublateritium.
a. Spores, b. Basidia, ¢. Pleurocystidia, d.
Cheilocystidia, e. Pileipellis, f. Stipitipellis
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Fig. 3. Isozyme patterns from mycelium of N. sublateritium.
a) General protein, b) Esterase, ¢) Superoxide dismutase
Lane 1: ASI 11010, Lane 2: ASI 11005, Lane 3: ASI 11006

(1) General protein

T35 F59 general protein(Fig. 3a)}2 ¥i=
7} & 202 et ond, AST 110059 110062
HEHe fAlHe 23 519 6o Wee
FUshA ehdeh 110102 thE FFol wle)
S UE g Bol BT Gl Ber ehe
o 2 HAE d2A vehd fd@Ar) dgiez
A7+ Qe

(2) Esterase

A5l F52] esterase F$F4(Fig 3b)=
band7} 9702 tepytel. v} 5(1988)0) ojapdE =
2] Al 7-$-ol| esterase T FAE = 147]9]
3357} ebgdti s gl AP ALE o]l vls}

H =22 7gko|gic}. ASI 110059 11006& wic

oFite] ulsslel o, 11010 ohE FFok= 2a)
g i) W=7t A== Aol SAA o). =3
E6lc = 335 2Foll4 FF22 vehA] o] Wl
=E MAle] Sel =2 B 5 9i9ic)

(3) Superoxide dismutase

Superoxide dismutase(Fig. 8c)= negative
staining® 2 SOD activity7} 9l 255 #1235}
3 gele] F24 A3t 49 FF2 SODY F
EL el 34 SVIE Jelten, 335

Table 2. Similarity matrix based on isozyme
bands from collected strains of N. sub-

lateritium
ASI 11010 ASI 11005 ASI 11006
ASI 11010 1.000
ASI 11005 0.469 1.000
ASI 11006 0.529 0.611 1.000
Zroll = A2 -1 geir} detA vlwslr] o# sl

uH(1988) So] B w3 eleluAle] 7$- SOD=
=7t sk vebdeka st A AldlA o]
o} Zro] @& wWizrl vehs ZE& SOD 24o)
ele|HAl R 2 7o AzbE o)

b AR 2| 5ol 213 frad A

FATTY THEA e d3Ade e} ‘311*’

A 1, gled 022 H4E Fo] datadl] Wi

55 FAFsle] o764 922 similarity 1".r1al;r'1:4:E
NT-SYS program°2 fAI=S A4 Az
(Table 2) W& 49.9%° A7} dojdon,
ASI 11005} ASI 11006 61.1%2] §AIES o}
gt defy FHELEZ B fATA A
ASI 110102 o+& 5 75l vlsl d o2 e
v}

v} =(1988)7 Z(1995)q)| o)5}w E9F 4 Wi
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Fig. 4. RAPD patterns obtained from N. sublateritium genomic DNA
1~20: primer OPAX 1~20
M: 1 kb ladder marker, C: Control
1: AST 11010, 2: ASI 11005, 3: ASI 11006
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2 Hold 1 7199-& FAsHA el F= Aoz
B 5 Uk 3 BN =35 FFE JHel =
OPAX-11, 14, 16, 20 primerelA= A2 W= 3
7} ck2A Jehg o] Se] sHAE] FUd #57)
ohd$ o 7 9l 2n, o] 5 t}e AL o] fslo] 1
TF 579 EX P=F g 9l Aoz A
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Table 3. Similarity matrix based on RAPD
bands obtained from N. sublateritium
genomic DNA using primers OPAX 1~
20

ASI 11010 ASI 11005 ASI 11006

AST 11010 1.0000000
ASI 11005 0.7543860
ASI 11006 0.7232143

1.0000000

0.9358289 1.0000000

v fALE £4

AR £4o o3 fddAE =4 29
(Table 3) HF 72.3%2°] =S ehllglz, o
B el gkl oF 93.6%2] fALE S Hof vt
=374l ASI 110100] fAl=7F A S &
Qe ol FHEAcN e} 2 Anely
T A4

S8t x| =AH 79

7} & AzS B a5 A

NI AL FFA R G 55 ALAY 2
}(Table 4) 22 }5F-54oll4 126 4256 mmZ
TAHAe] 71 H5ios g FitollM 7
=%o0, bl Aty Fibeld e FARA
< k3ot FAML =7 sk} waba ek
A FTE Axs] Helixe 2T kel
71 AgE 7o Y=t

zZ+g BiAle] FAM A A3ke §e] Eo 2
Ae FaAlL TS, dAMALL TE

L=}

Table 4. Mycelial growth of N. sublateritium on
different sawdust media

colony Mycelial

Sewdust diameter® density”
Alder 425 ++
Birch 36.0 +
Oak 15.8 ++
Pine 37.8 +
Poplar 19.5 ++

“Colony diameter (mm/12 days)
"Mycelial density: +; poor, ++; good

Table 5. Effect of different supplements to sawdust media on the mycelial growth in tube culture of N.

sublateritium
Oak Polar Alder
Supplement -
ratio (%) beer rice wheet beer " rice wheet beer rice wheet
waste bran hull waste bran hull waste bran hull
0 53+3.2° 50+2.1 52+1.1
10 34 23 19 39 23 19 46 23 39
20 44 27 27 42 26 27 47 15 30
30 42 20 26 49 22 18 61 14 25

*Mycelial growth was measured in length 35 days after inoculation in the test tubes (200x 30 mm) and
standard deviation expressed as average of the three replications for each treatment.
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Table 6. Effect of bulk density on mycelial grow-
th of N. sublateritium on sawdust media

Bulk density® mycelial growth

(gfee) (mm/20 days)
0.19 14.0
0.21 11.3
0.23 11.3
0.25 11.0
0.27 10.5

*water content: 70%, substrate; Alder sawdust 70+
beer waste 30

Table 7. Effect of water content for the mycelial
growth of N. sublateritium on sawdust
media

water content Mycelial growth

(%)* (mm/20 days)
60 23.5

65 24.0

70 26.8

75 26.5

80 26.3

‘Bulk density: 0.19 substrate; Alder sawdust 70+
beer waste 30

Fah A 8] A 7ha]F-2(Table 6) 0.19 A =]
o olrc) 2SR FAPIA] Boi ol 2L
A wiAUe Aart $Es) HEe Aew
A7tsle, 7189 233}, 1981; 4 %, 1989; 7}
%, 1989; 7 5, 1994)sk= A gk A}t

TE FielR| e R 2elst] A A
7}H(Table 7) E-gaFo] 60%)4 70%71 )& &
Fadell webd BAE F718d a2 1
oldllxE Aol E3= vl o o BiAle
7472 2 Aot 5, 1978; 7 5, 1994).

¥

NEHA +=3F52 sy §4L 2R
A3 ze) & vlasty, AFAME 213 712 A
oz FALYA el gt FhlA] =7& 73]
of ohg-3} 22 AxE odgich.

714 SYEL WeE fkd g} ekl
e opE Belon, B3] esterase2] 6 i
7} BE 50 TdsA A S5 W
=of 93 fALEE vk A3} ASI 11005, ASI
110062] §-2}1=~} ASI 11010¢)] v]3}e] =4 e}
ek, RAPDe| 9|3 43359 f334E 44
3 Az dEox =9l5 ASI 11005, 11006&
93.6%2] frAl=E B3 o} vellA =9]5 ASI
110108}= f3AZE A A-s 4 4 ik A
HAL9] FALA | A3 Fhul A o] 52 2F
Uik A7 2 28UTE o] 4% o WSt
< 30% &£313 A7) dAAe] fEsigdh F
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7hebA, 2l 737, 1989. FEH AL alF s
3 AT FA =% 31(2): 57-61.
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