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.c.Q..I d c:::: 
fllJ'l'ilmJfl~Ll1V1i:lflt-J,n,J (fusants) Termitomyces striatus x Volvariella volvacea 

'U 
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Abstract 

Polyacrylamide gel-electrophoresis (PAGE) disc type was introduced to• 

seperate the hyphal protein extracted, from mushrooms five strains, to determine 

5 kinds of enzymes which developed on disc gel by their specific enzyme 

activities, peroxidase, amylase, acid phonphatase, ~, a-D-glucosidase, on the 

purpose of comparison and studies the relationship among 5 hybrid-fusant strains 

of mushrooms in term of Allozyme activities. 

The activity of peroxidase were tested, 2 strains of fusent (VT) 1, (VT)2 

showed 4 bands of activity developed at Rf 2.5, 5.0, 5.5 and 7.0. The fusant 

(VT) 1 posses 3 bands, 2.5, 5.5 and 7.0, while (VT)2 posses 2 bands at 2.5 and 

7.0. The amylase activity developed 2 bands at Rf 0.5 and 0.6. This activity 

were showed by (V) and (VT)2, but no bands observed in Termitomyces sp. of 

T1 and T2· The ~,and a-D-glucosidase activities were detected, there was only 

one band at Rf 0.2 founded in all 5 strains, but no activity of a-D-glucosidase 

was observed in all strains. The acid phosphatase activity showed 5 bands at Rf 

1.4, 1.6, 3.5, 5.0 and 5.5. Termitomyces (T1) posses 4 bands at Rf 1.4, 3.5 

and 5.5. There were 3 common bands between (T1), (T2) and common bands 

among (V), (VT)2, (VT)2. These activities bands showed the relationship among 

strains. The common bands of enzymetic reactions in between 5 strains, parents 

and two fusant hybrids showed allozymes in the form of inherit evidents, which 

supported by their morphological charactors of mushrooms. 



/I nT';iUfln hJ";i~h..l~n"'(;l~ln~lfl1m l1 (;l~lfln";i~ll~lyJ-w 11 'W Polyacrylamide Gel 

Electrophoresis PAGE hH~~ U~~m(;l(;ll3JLa'W1'Zf:J.J 5 'lfW(;l peroxidase, amylase, acid 

.cJ d Q..I Q.I tI Q.I II'tV 

phosphatases, ~ and a glucosidase Ll"If)AnHlf1113J~3Jl"I'Wu'lJf)~~nt:J~3JU~~~lfll"l'Wq(;l'WLLlJlJ ~n 

t:J~3J~Ln(;l~lnnl";il-1~f)3J";il3J11.1'11(;ll"l~1~~lflvr'W5• (VT) 1 U~~ (VT) 2 l(;lmtl~fllJLiifllJLLtlU~~Ln(;l 

, , 

5.5 LL~~ 7.0 ~nt:J~3J (VT) 1 3l 3 LLtllJ ii 2.5, 5 .5 LL~~ 7.0 ffl'W (VT)2 tl 2 UtlU ii 
" 

2.5 U~~ 7.0 Lf)'Wl'Zf:J.Jf):iJL~~Ln(;ltliln~m3l 2 LLtllJ ~ Rf 0.5 LL~~ 0.6 ~~L~(;lyJl~ (V) Ln(;l 

tliln~m 2 LLtllJ ~f)~,"h Rf 0.5 LL~~ 0.6 ~~l"IULLtllJLVl3lf)'W1'W~nt:J~3J (VT) 2 ffl'W1'WLl1(;l1f1'W 

T 1, T3 laJl"IlJLLtlutliln~m'lJf)~ amylase LLtllJ~~'Vl(;l~f)Unl";iLn(;l~lntliln~mLf)'W1'Zf:J.J beta-D

glucosidase t:J~~(;l";il~l"Iu3lL-Wfl~ 1 LLtllJ ~1'l1 Rf 0.2 ~~ll1tliln~mLVI:nf)'Wn'Woyf~ 5 ~lflvr'U5• 
ffl'W alpha- D-glucosidase laJtl";iln!lutlu~ nl";i'Vl(;l~f)ULB'W1'Zf:J.J acid phosphatase l"Iutlil 

n~mLn(;l2f'W 5 LLtlU iii'll Rf 1.4, 1.6, 3.5, 5.0 U~~ 5.5 ~~lflvr'Wq (TO 3l 4 UtlU~l'll 
, 

1.4, 1.6, 3.5 LL~~ 5.5 ffl'W (T3) 3l 3 LLtlU ii Rf 1.4, 3.5 LL~~ 5.5 ~lflvr'W5 (V) l"Iu3l• , 
3 LLtllJ iii'll Rf 1.4, 5.0 um~ 5.5 ~nt:J~3J (VT) 1 LL~~ (VT) 2 U~(;l~f1113Ji3Jvr'W5'lJf)~ 

~'WLLUlJnlJ~nt:J~3J LL~~Lu'W'li'milAqJer'WVI~~~~13Jl";itl-W~~'W1~';h~nt:J~3Joyf~~f)~ (VT) 1, (VT) 2 1~ 

3Jl~lnm";iVl~f)3J";i13JL'Zf~~1(;lfl151mtl";il(;ll"l~l~ 



W'W6fl"j""j":IJ 'l11:IJ1~~fl~:IJ 'YI1 '1'il'Wfl "j":lJ161'WU~:::mr1JGl'W'Wfll"j""j"l:IJvlloll'il'lGll rJlrJ~ (;)l'l'lfU~'ll 'il'l b -}i ~(;)l'1'lfU~
" 'I" .. 

nwf'W 1vHhlrJ'Il'WLGl'W'il 1-)'YI~lm~'il'l May et al (1982) 1v1111fll"j"e.JGl:IJGllrJW'WBL-}i~ Agaricus. , 

brunnescens LL~llL,","j"l:::lhULL1J1J~Ln~~lfle.J~ isozyme b~'ilfi'Wrr'WilaJfll"j"e.JGl:IJn'U"j":::W)l'lGllrJlrJ
'U 

Gl'il'l'lfU~ (intraspecific) l~rJ~~~l:IJ~m~ru:::Lu'Vn:::'ll'il'l~ULL1J1J isozyme ~ Ln~y]'U1~rJl~i5 

Polyacrylamide gel electrophoresis (PAGE) ~'1e.J~fll"j"lL,","j"l:::lffi'Urr'U1V)-6~L~'U';h1V)Ln~fll"j" 

"j"1:IJ'll'il'lGllrJlmb~:::Ln~w'U61mJ'll'il'lL-}i~V)lrJ15v1'1fl~11 Royse (1 987) 1V)Yilfll"j"'YI~~'il'le.JGl:IJGllrJ, 

W'UBL-}i~'Vh'l Volvariella volvacea GllrJW'UB~L~~ru~lfl'YI~'1Glu'il1'.yliiQjl'YIil 5 LL 'Yi'lL~'ilfl:IJ1'YI~~'il'l, , v 

19 GllrJW'UB .ylaJml:IJLL~fl(;)l'l'll'il'l Allozyme e.JGl:IJGllrJW'UBLmhddJ'UA Lb~TW1:IJ1~"j"1~Gl'il1J
, • 'U 

Allozyme v)lrJ1B PAGE 

Sugiyama et a1 (1990) 1~1.gL'YI,",il,",LLrJfllu"j"&i'Uv)lrJfl,):::LLGl1vJvh PAGE 8flL'l1'Un'U'YI~Gl'il1JL'il'U ' 

1'Zf:IJl'Ufl~':IJ'll'il'l Allozyme n1J,",ll:IJ'ihL'vn:::'ll'il'lGl1Jm~"j"'Y1 L~'il~~fl~ :IJ'YI1'l'il'Ufl"j":lJ161'U'll'il'l. , . 
Aspergillus 1v)~"j"1~Gl'il1JL'il'W1'ZfaJ(;)1'l '1 ~Ln~y]'Ul~rJl.gL'il'U1'Zf:IJ1'U Kreb's cycle Lb~::: glucose-

6-phosphate dehydrogenase (G-6PHD, ZEC 1.1.1.49) 

Lfl'U1'ZfaJ~Ln~~lflui]fl~m'ihL'Wl:J'U '1 ~i1'ililLtJ'Ufll"j"LmrJ1JLYirJ1J,",ll:IJLL~flm'l"j":::vl1Jl:IJL~fl~, 

~lflfll"j"Afl'Hl'll'il'l Gibas et al (1992) 1V)~lU'Wfl"j"1 Aspergillus sects Clavali l~rJ 

LbrJfllu"j"&i'WV)lrJfl"j":::LLGl1vJvh (PAGE) LL~l~"j"l~Gl'il1J Allozyme v)lmLfl1J~.ylLn~~lflui]fl~m 

L'il'U1'ZfaJ- Gl1Jm~"j"'YILu'Vn:::LL~:::Gll"j"lli'~ LU~rJ1JLYirJ1JLLfl1J~YI Ln~y]'ULmha ~~fl~:IJ'll'il'l,)lv1'1fl~ll, 

U"j":::fl'il1Jn'UL~mr~UrJflLL1J1J (type) Aspergillus fumigatus Pichyangkura (19 1~1.ge.J~ 
I 

'll'il'l Ubiquinone U"j":::fl'il1Jn1Jtffl'Hf.'U:::(hrJ'YI'il~'YI1'lGl'U§1'U1'Y1m~~,)1 Chlamydomucor sp L'l1'U 

L~mn'U 
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• • 
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':\llfl~l'Ul~~fll'),rh\lf{l~~'ULh0}1~L~~m')"f);}Jb'lH:l~~"'1iI15 protoplast fusion f{;}Jl~bbt'l~V'tru:: 

(2529) l~f{fl~~fl(;,Jf{;}J,)::VrJl~bo}1~LV't'U Termitomyces striatus (T1) Heim (1977) flUbo}1~ 

Yh~ Volvariella volvacea l~t'lfl (;,Jf{;}J (fusants) 'Ylt'l1~f{1~~'U51~b~tlfl;}Jl'Yl~t'ltl~ 2 f{1~~'Uci'
'IJ • • 

(VT) 1, (VT) 2 (~m~;}JAtl THT4, WGT7) ~~l~'Vilm,)~,)d':\lf{tlU~fl(;,Jf{;}J.J'~f{tl~~'w~m~ru~'Yll~ 

~'U~l'Ul'Ylm bbt'l~l~'Yl~f{tlu DNA-hybridization Cih~qJA~ 2538) 'Wullbn~ DNA-DNA 

hybridization flU mitochondrial DNA probe bU'Ufll')fi'Uf1'Ull~fl(;,Jf{;}J,r'Uii DNA iil~-ru 

fj'U;}Jl':\llflf{1~~'U5~'UbbUU.J'~f{tl~'lJtl~ T 1 Ut'l~ V 1'Ufll,)1~m;l'f~rl1~lm5fll,) P AGE bWmtl'U 1'lf • 

~u,hll1'Vilt111fl~mnu~um~,)'Yl~lb'Wl:: b~tl~,)l':\l~t1UUU'lJtl~ Allozyme iiiitl~l'Uf{l~~'Uq~'Uuuu 

Termitomyces striatus (T 1) Ut'l:: Volvaviella volvacea (V 1) bbt'l::l'U~fl(;,Jf{;}J (VT) 1, 

(VT)2 11~t1UUU'lJtl~ Allozymes iil~ii~m~ru::ii')d;}Jn'U'Yl~tlhJ b~mu'U15mrUf{~'U~fl15'Ylti~11 

(VT)1 Ut'l:: (VT) 2 bU'U~fl(;,Jf{;}J (fusant) ~bn~':\l~~':\llflm,)'Ylt'ltl;}J')d;}Jb'lft'l~ 

~rmUu.~:nm-n 

rrm~L' 
'\.,hf{l~l~Yiu~fll~':\llfl~tlml1~ Termitomyces striatus Beeli (T 1) Hiem 

(1997) ff1~lml1~Yh~ Volvaviella volvacea (V) Ut'l~f{l~l~'lJtl~bl1~t'lfl(;,Jf{;}J iil~{;1')d':\l
'IJ 

Q.I c::J 'V, odQ.,l "r, Q.I oi ~ Q.I tI 

t'lfl'Hru::'lJtl~~tlm'Yl~Umdl;}Jt'lflBru~V'tt'll~'Yl~f{l~'W'Uq T 1 Ut'l~ V V'ttlf{l~'W'Uq (VT) 1 bbt'l:: (VT) 2 

(iim&1;}J THT4 Ut'l:: WGT7) Ut'l::f{l~yf'Uqbl1~LV't'U T. indicus (T3) Pegler and 

Vanhaecke (1994) lh.J'~ 5 f{l~~'Uq;}Jlb~~~l'Utll'Yll,)b'Ylm PDB (patato dextrose broth) 

u;}Jiitlru'Yl.fljjl1tl~
• 'U 

30+ 
_ 

2 t1')::;}Jlru ·15 - 30 l'U bbcl'duliifll,)b':\l~ru'lJtl~uliit'l~f{1~yf'U5LnUf{1~1~'lJtl~
U II 

~11.h61u!fi»l~~f1 (Soluble proteins) 


l.hf{l~l~iifl')tl~l~;}Jlu~~d~Lfl~~ l'Uf{.fll'Wiib~'U~{;1-zt,ml~1.~f{~ 10 flf;}J L~;}J'Yl,)l~ 


Ltl'U1'lf~ U~t1')~;}Jlru 30 'U1Yi bLcl'lf{n~LtI')&i'U~d~15'lJtl~ Gunsatus L~~{;1fl{;1~fltl'Ult1')&i'U~d~tl:zf 

l{;1'UL~'U~~ - 200 e Ucl'dfl')tl~~l'Ufl,)~~l'Hfl')tl~LUtl{ 3 LnU{;1~fltl'Ult1')&i'U11u'Ufl,)::~1'Hfl,)tl~ bLt'l:: 

bnul1~ -20oe L~tl1.m'Um,)'Yl~t'ltl~liitllt1 



Termitomyces striatus (Tl) 

Volvariella volvacea (V) 
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Termitomyces striatus X Volvariella volvacea 

Fusant no.l (VTl = THT4) 



_... ... 
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Termitomyces striatus X Volvariella volvacea 

Fusant no.2 (VT2 = WGT7) 
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Temitomyces indicus (T3) 
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m·nL!Jfl1m6\u~TUJm::LLft1'WYh PAGE (Polyacrylamide-gel electrophoresis) 

t:·N(;1mll'W1tJ"j"~'W~1~~1f1rn"j"(;1f1(;1:;f111'W~lflll?11(;1'W2.l1I~~lfl'lm11(;1...t~ 5 ~lfl~'W~
• 

ozT~ 

a.m. \111tlLb'lh~'W~ 100 C 6 ozT11:1N t111tliJ'W(;1f1(;1:;f111'W~ 4,500 "j"lIu/'W1Vi ~ 250 C 25 'W1Vi 

b(;1~m.J111ri'l'Wb~~bv1l1bbflf1LlI'W1'Z1:iJ~lflf1"j":;bb~1wvh'l'W1'W~lIA~~larm~~ 7 % 1th~'W~1~t111tlvn 

m:I.Jlru2.l1l~1tl"j"&i'W~lfl152.111~ Lawry et al (1951) 'lVl1~m:I.Jlru2.l1l~1tl"j"&i'W 100-300 

1:I.J1A"j"f1-r:I.J~1I:I.J~. 

f11"j"Uflf11tl"j"~'W~lflf1"j":;U~1WVh(;11:I.J152.111~ Qunsteine bb~:; Davis (1964) 1(;1fl 

'l~ Tris-glycine buffer U~:; acrylamide (N,N'-methylenebisacrylamide (BIS), 2

amino-2-(hydroxymethyl)-1,3 propanediol (TRIZMA Base or TRIS), N, N, N', 

N' tetrametylethylene diamine (TEMED) riboflavine hydrochloric acid U~:; 

UlI:I.J1:I.Jbijfl:I.Jb'WlIi.zr~bW(;1Lbflm~~~lflf1"j":;Lb~ 3.5 :iJ~bbll:I.JLbtli / Lb'Yi~b~~ 120 11~Y) tl~lIflf1"j":;Lb~1w 

b1j'Wn~l 30-40 'W1Vi b~lItl~lIfl'l~f1"j":;U~1W~lLbflf11tl"j"&i'Wb~~~bl~1 t11b~~1I11f1~1f1V1~1I(;1 lb~1t11 

1tltl:I.Jnuium(;1"j"'Ylb\l'W1:;2.I11~bll'W1'Z1:iJu~~~lJ(;1bll'W1'Z1:iJ~1I1tl 

fmmNml1.JWU1mJ 
bll'W1'Z1:iJ.y{'l~(;1"j"1~~lIU~ 5 'lflJ(;1 All lI:iJb~~ btlllillllf1~b(;1~ bll~Yh - f1~..1A~Wl~ 

lIiJl~~ 1~(;1"j"1~~lIU1~fl(;11:I.J152.111~ Brawbaker (1968) U~:; Clayton et al 

(1972) AlI'l~Lbil~,!f1 2% b~:I.J~~'l'W PAGE nll'W~:;'lri~~'l'Wbb'Yi~b~~ b~mbflf11tl"j"~'Wmhulu'Yi~ 

b~~ Lb'd~~'l'W KI biJ'Wn~l 5 'W1Vi ~:;bl1'Wu~nru'lmiJ'Wbl(lU~Lb'Yi~b~~ U~~~ill1iJb~~1~flllflUil~'l'W 

u~nruJ''WbiJ'WUt;lU ~lIiJb~~f1"j"~lflllfl'l'WUt;luJ''W l~~h Rf u'WYif111.. 
btlllillllf1~b~~ (peroxidase) 1~'Yh(;11:I.J152.111~ Macko et al 1967 ll~:;~(;1Lbtl~~ 

1(;1fl Webb et al 1972 mr~~lmbflf11tl"j"&i'W'l'Wb~~U~1t11b~~..Jl'Wl'W 2 U'Yi~ 2.I11~blvi~~~lfl~'W5
• 

tl:I.J~~'l'Wium(;1,)'Yl~lI~l"j"~~~lfl 0.02 1:I.J~12.111~LbA(;11AlI~ (catachol) ~~biJ'W&11tl~lIfl1t!1(;1,)b~'W~:; 
~lflllfl'l'W 0.02 1:I.J~1 WlImW(;1UUbWlIiVivhll'Yl 5.8 tl:I.JbiJ'Wn~l 30 'W1Vi ~lIruVlil:iJl1l1~ u~1t11.. . .. 
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1 'livl (H2 0 2) 0 .3 % l~B1~ln~ll(1Uul]tl~m (band) LL(1Uul]tl~m~Ln~~'Uu'UYitl'j:;~::'YI"Nm'j 

Ln~ILL(1U~nU'j:;~:;~L~~'Ut1~Ua1~LLyj~L~G'!~~Ln'U1ut1~ 

LLB~~vJm1'vhL'Yl~ (acid phosphatase) m'j~~mlJulitl~m~hL'V'41::'j:;ldl~LB'U1'liaS 

nuium~'j'Yl 2JB~LB'U1'liaS&1l'wl~~llJ152JB~ Jensen's (1962) 'mr~~lmL~tlLu'j&i'U~J~ii~BLG'!~LVl 

'jLvJ~:z1~ lhL~G'!BBtl~lmLyj~LLnJ LL~JLLiG'!~l'Um'jG'!:;a1~m'lfL1J'UffumVl'j'Ylu'j:;tlBu~J~ 0.6 tl-rlJ2JB~ 

LG'!~1'ULVl'j'Yl (PbN03) ~G'!:;G'!l~B~l'U 500 lJG'!. 0.05 LlJa12JB~m~LVl'YluuLvJB{wLu'Yl 4.5 LLG'!:; 3 

ii L'liL&i~lJii~11tlm'lfmbvJBmvJVl (sodium-beta-glycerophosphate 5H20) 0.10 LlJG'!l 

G'!:;a1~mJ~J~ UWWLB'YlLll'U 5.0 LL~JUlJ~ 37°C 30 'U1Yi ulLLyj~L~G'!~l~~J~tl'j~m~~~ 2 % 
'U 

Ln~~'ULll'Um'jLL~~~t1~ul]tl~m~lL'V'41::2JB~LB'U1'liaSti'uffumm'Yl Al'UJ'U,"h Rf LL~Ju'UYitl11 

LU~ltl~L~~L~~ (~-D-glucosidase) LLG'!:;LBG'!vJltl~L~~L~~ (a-D-glucosidase) 

1~'Yl~~BUrf~~B~LB'U1'lil1VlllJ15~ell~L~~ Webb et al (1972) L~~U1L~G'!'Hi~~ltlYhBLG'!~LVl'jLvJ~ 

:z1~ LLiG'!~l'U~l'jG'!:;G'!l~ PNP-a-D-glucoside, 1.5 lJtlilJG'!. l'U 30 lJG'!.2JB~m'jG'!:;G'!l~L'lfL&i~lJ 

m:z1LVlVluuLvJB{ WLB'Yl 5.4 ulJu'j:;:lnru 5-10 'U1Yi ~:;Ln~LL(1U~L'HaB~2JB~ulitl~mu'jltl.fJU'ULLyj~ 

L~G'! UU~l'UJ'ULL(1U~Ln~~'U ~l'UJ'U,"h Rf 2JB~LLviG'!:;LL(1ULnmm11 

LBG'!vJltlG'!L~~L~~ (a-D-glucosidase) l'lfiumVl'j'Yl~B PNP-a-D-glucoside
'U 

UlJ 30 'U1Yi ~ 37°C LL~JrrlmL'Yi~L~G'!lJ1LLiL'liL&i~lJB~LVl~UvJLvJB{ 0.5 LlJG'!l ~WLB'lf 9.8 

L~Bm~~ulitl~mLLG'!:;L~B1~Ln~m~~mwriB~ PNP BBtl'Yh1~Ln~~ LL~J-r~~1'j:;~::'YI1~LL~J~1'WJ'U~1 

Rf 

B~LG'!~ (amylase) 

tJG'!2JB~LL(1U~Yi\n~~'U~ltlulitl~m 2JB~LLil~,,!tlnuLULLVlm:z1~lJ1BLB~l~l~~.J1L~'U 

u~LJrul~1aJii~ Lll'ULL(1ul~iiu'jltl{JB~l'Um~vr'Uq V LLG'!:;(VT) 2 t'fJ'W T 1, T3 LLG'!:; (VT)I 1aJ 

u'jltl{JijLL(1ul~ LL~u~l~~U'jltl{Jii~l Rf= 0.5 LLG'!:; 0.6 Ln~~'W~m~vr'Uq V LLG'!:; (VT) 2 6l~ 

LL~~~1n'U~u~ 2 Ulitl~mLB'U1'lil1~Al Rf 0.6 2JB~~l~vr'Wq~tltJ~lJ (VT) 2 t11~::1~-rUlJl~ltl 

~1~vr'U5L~~vJl~ V• 
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~ ~ 

bY-lmmln'lfb~~ (peroxidase) 

bbtlU~Jl{ill~ b'li~tl~3,h-:) ~bn~~'UU~blUibtl'U1'lf~bY-ltl{tltltl~b~~i1uium~,)'Yl~lbY-ll::bn~ 

lhltll.:r-Jlii'YJtl~lfJ~'U~ fJtlbl'U T1 Y11 Rf = 2.5 iil'U~lfJ~'U~ V, (VT) 1 bb~:: (VT)2 'thu:: 

bb~~-:)llbY-ltl{tltltl~b~~ allozymes ~ 2.5 l'U~lfJ~'Uij~tl~~:J,,11~fu~1"llltlbl1~vh-:) bb~:: Rf ~ 5.0." 
2ltl-:)~tl~~~ (VT)1 I"Il,)"Il::1~fu~1"llltl~lfJ~'UBbl1~vh-:)b'\t1ijtl'Ui1'U v1-:)bb~~-:)1 n 'U,)U~ 3

" ". 
btl'U1'lf~bU(;)1-&i-tl~tl"l~b~~ (P-D-glucosidase) 

bbtlU~bl-1~tl-:)~bn~"IlltluiJtl~m21tl-:)b~'W1'lf~v11111~~1"llltluiJtl~m21tl-:)ium~')'Yl PNP

D-glycoside i1Utl~tl"l~b~mtl'U1'lf~ v1-:)U~~-:),)UUUU21tl-:)tll,)bn~bbtlU~1n'U')u~ 4 Y-lUlll'Ub"ll~1~ 
" " " 

U,)ltl!)b-WfJ-:)UtlUb&im~Y11 Rf = 0 .2 ~-:)btl'U1'lf~v11~bn~bbtlUb'VIijtl'Ui1'Ul-1~~~-:)1'U~lfJ~'U~(;)'UbbUU 

bb~::~lfJ~'UB~tl~~~ btl'U1'lfaJv1111~-:)1lJm~1')tl"ll::'I11~11'lfutltlI"l11:J,J bb~tlt?il-:)21tl-:)~lfJ~'WBbYHhtil~." . 

btl'U1'lf~btl~vh-&i-tl~tl"l~b~~ «(X-D-glucosidase)

" 
~ Q.I" d Q.I .dcv

'Yl-:)mfJY-l'Uo 5 T1, T3, V, (VT)1 bb~:: (VT)2 b:J,Jtl'Yl~~tlUtlU~U~b~')'Yl'Yl PNP• 

(X-D-glucoside bb~lU,)ltltJl11lJiiuiJtl~m21tl-:)btl'U1'lf~v1111~-:) 5 ~lfJ~'W~21tl-:)bl1~ 

btl'U1'lf~bbtla~ - wmwhb 'Yl~ (acid-phosphatase) UtlU21tl-:)uiJtl~ml1L1J'U~2111 bbtlU 

btl'U1'lf~U,)ltltJbU'Utl~~21tl-:) allozyme 1~1'l1 Rf 5 Y11 ~ 1.4, 1.6, 3.5 5.0 bb~:: 5.5 ~lfJ 

~'U~ T1 ii 4 I'll~ Rf 1.4, 1.6 3.5 bb~:: 5.5 ~-:)U,)ltl!)tl~l'U~tl~~~ (VT)2 ~ 1.4 bb~:: 

1.6 bb~::~lfJ~'U~ V iiY11 Rf tl~~ 1.4 bb~:: 5.0 ~..:jU,)ltl!)llbU'UbbtlU~l~~..:jl'W (VT) 1 bb~:: 

(VT) 2 iiI'll Rf 1.4 U~:: 5.0 v1-:)f11Y-lri 5 "IlltluiJtl~m'lltl..:j bbtla~'Vffi~vhb'Yl~~b1J'Ubtl'U1'lf~ri 

bb~~-:)1r1bl1'Ui1-:)l"Il1~i~~'UB')::ydl-:)~lfJ~'UB(;)'UbLUUi1U~lfJ~'UB~tl~~~lr1bl'1'Umh..:ji~b"ll'U bb~::. ." 
btl'W1'lfaJbbtla~Wtl~Wlb'Yl~~bb~~-:)1 r1bl1'Ull T 1 bb~:: T3 bU'UI"I'U~::m~~i1'Um"ll"ll::mhl1~11bU'UI"I'U~::• 

'lfiJ~i1'Ut~fJli~m~tru::'Yll-:)iru~l'Ul'Ylmu')::tltlU"IlltlfllY-ltilfJ~U~ 1 u~::~u~ 5 T 1 "Illtl~m...ru::~1~ 

bb~::';ilfJ~::b8fJ~m';i..ij~tl~~21tl-:) Heim (1977)l"Il,)"Il::bU'U T striatus bb~:: T3 "Illtl Pegler bb~:: 

Vanhacke (1994) I"Il';i"ll::dJ'U'lfiJ~ T. indicus 

mh-:)hn~1~l"Il1~i~~'UB')::ydl-:) T 1 ~~~i1u V bb~::~tl~~~ (VT)1 .J''UiiI"l11~ 
" 
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(VT) 2 tT'ULL~~.:Jl"'d:hJflll:w«:w-w'Ulh::ldl.:J 2 ~lLl-W'Uqif l'U amylase, peroxidase LL~:: acid 

phosphatase fll:ll.:JL~'U1~~~ 

LL~~.:Jllnl'~1i allozyme LY7 fl'Yl~~flU LL~::dJ'U Lfl~fl.:JU.:J~flll:W «:w-W'Uci''llfl.:J~lLl-W'Uci' 

&i''ULLuunu~mm:w ~Ln~1~Ll15V1~fl:W'n:wL"ll'~~ (protoplast fusion) tT'U ~l:Wl'~f:llit:J~nl'~'Yl~~fl.:J 
" 

iffi'Ufl'Ul~ll allozymes ~~nt:J~:wl~-ru~lnvJmLaJVI~fl~lLl-w'Uci'v1'ULbuutT'U l~t;)lLl'Ylfl~:Wlfll:ll'U~n 
'U .. 'U 'U 

t:J~:W~.:J~l~n~ll:WlLL~l rl'm~ru::J.:J morphology 'llfl.:JLi1~~nt:J~:w~l~LL~::~tJLLuu'llfl.:Jn~':w
" " . 

allozymes th~::n~lll~'-.hl~t;)lLl'Ylfl~:Wl~ln~lLl-w'Uqv1'ULLuu (vJfl-LbaJ) 1~~~.:J ~.:Jm~liLfl'U1"ll'~ 

VI~flltJ~&i'Um~'U '1 ilLll'Unl~~~ml:W~lLl-w'Uci'~ltT'U l~iJ~lLl.:Jl'Um~'Yl~~fl.:JVlmLluuu~.:JLi'W ~lLl.:Jl'U 

'llfl.:J May LL~:: Royse (1982), Royse et al (1987), Sugiyama et al (1990) LL~:: 

Gibas et al (1992) 
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~il~ 1 	 bl,6f~\1ilEi n1f.l1~ bn~11U1JUbbfi\1b'<ilfl~bbfJnt?l1V PAGE aJ'~'fl~bn~11wilutJD n1f.l1 

"lJtJ\1 peroxidase "lJtJ\1 Tl bb!;l~ T3 (bbfl~ T8, T10, T14, T15) 

T = Termitomyces in varied species 
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Rf 

2.5 

5.0 
5.5 

7.0 
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I
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I I 

I I 


I I 
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~ I I I 


Tl T3 v VTl VT2 

5.5, 7.0 

T 1 = Termitomyces striatus 

T3 = Termitomyces indicus 

v = Volvariella volvacea 

VTl = Fusant no.l VT2 = Fusant no.2 

" 



1.3 

Rf 	 . 
I I 

I 

I I 
I 

I 
0.5 ~ I 1 
0.6 	 '-----J 

i I H1 . I . 
i 
I I 1 

(\)1 (\) () I ! 
>:: >:: 
0 0 , 
s:.:: ~gl 	

! 

I 

i 
, 

I 
I 

I _ !..___~_ ~______ 

Tl T3 V VTl VT2 

, 
~iJiIl .3 iJfj n~tJ'l"U 0 \'l bO'Whii 03J bflST n1JfriJSTb(7ldfl'bb'l1\'l 2% bbf'l'dtJ03-liJfj n~tJ'lrk;m1iJbblYlfl'bolitJ3-l 

lo1o~ntJ ~~ 1l7lbbbl1J 19J i1abbfl~1ST 

T 1 = Termitomyces striatus (b~(7l1A'W) 

T3 = Termitomyces indicus ( b~rl1A'W) 

V = Volvariella volvacea (b~rl~h\'j) 

VTl = Fusant no. 1 VT2 = Fusant no. 2 (b~rl fl m'JST3-l) 

(VTl. ,= THT4, VT2 = WGT7) 
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Rf ,-----T------ ,--·-r--
I I I 

I I I
0.2 

I 

V VTl VT2 

~yJVi 4 bbbl1Jg;rVit,n(il~lnyJfjn~!'JI-c;'jlb'vrl~ '.JlU\1 13-g1ucosidase n1Jt11it'lt,(il"Jt'l 

. P NP-p - D-glucoside 1Ubb~'3t,~!;l fibbtln b.h~ury'll!'J PAGE 

Tl = Termitomyces striatus 

T 3 = Termitomyces indicus 

v = Volvariella volvacea 

VTl = Fusant no.l VT2 = Fusant no.2 

II 
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Rf 

3.5 

5.0 

'1'1 T3 v VT1 VT2 

1il~ 5 tWiJf."lJ'l'1~tfil?l~'lnil~n~~'l~'lU'/'l:::;';i:::;'Pl';h-.:Jte:J'W lcuii acid phosphatase 

tliJailf.'tl?l';ii'f 'Pl~-.:J~'lmt~n11h~'W~'1~ PAGE l~l"h Rf, 4 "If'1-.:JA£l 1.4, 

1.6 , 3.5 ttSj :::; 5.0 1PI'l:lJ6h~iJ 


T1 = Termitomyces striatus (tiil I?lb~I'W) 


T3 = Termitomyces indicus ( tiill?lbl"l'W) 


V = Volvariella volvacea (tiill?ltJ'l -.:J ) 


VT1 = Fusant no.1 VT2 = Fusant no.2 (tiill?l~m.Ji'f:lJ ) 
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• 	 T3 VT2 

1yj'~ 6 	 bb6'f~\'lbbtl1J"lJf)\'lyJ~ n~f.Jld~'jijrh-.:JifyJ6'fblildsHiiJbfJU 1"1J~'jIf)\'l acid phosphatase 

'jIf)\'l T3, VT2 i1fl1 Rf. 1.4, 1.6, 5.0 
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