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Abstract

Three fusants from protoplast fusion (PP,, PP, and PP,) between Lentinula edodes and
Lentinus squarrosulus were selected by morphological characteristics. Isozyme patterns were
used to study the genetic variations between fusants and their parents. Vertical PAGE
technique was used. It was found that the relationship between fusants and their parents could
be described by MDH zymograms; however, the SKDH zymograms were not clear, while that
of BEST could not be identified because they were all alike. Finally, the other 3 systems

namely: DIA, FDH and 6-PGDH could not be identified due to their non-stained bands.
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nssuansoanuindnd i fiminzasdae
3. Buffer
Buffer uananmiifnumannsanuihungs-a mmﬁ"mmaf;wu
(supporting medium) tazitludmivhazawvesasfeseuds Buffer ﬁ'«ﬂuﬂﬁé’ﬂmﬁmﬁﬁna
demuindeufives Tumanalusun IWf8ndae Ao
31 anudlunsa-snues buffer  iflessndaTumgalaenalu luheadiu Ty
wSensaiindsn dndvyiumasiszquanuazaveqluluaga  Felidnisuands
(dissociation ~constant, pK) @AW iU mssmnﬁwmmjﬂs:qmdﬁ:ﬁuagjﬁn pH 983819
asaeiiy wu Tnadu fingezdily (NH')) uazariuenda (COOH) Failmmsuandai 9.6
wag 234 muddy gt 2 smduldhussganivedlnaduszifAew lhdesgly busrer

dd 1 o L7 9’/' <& a W Iy Uy
Al pH AN9 NU #U pH 489 buffer BNunumdnglumsdinuaytiauasumues

Usgquesms

"H,N-CH,-COOH = +H3N-CHZ-COO' 2 H,N-CH,-COO
PH 9840190200 acidic isotonic alkaline
Ionic form cation Zwitterion anion
Ussqans - 0 +
ﬁﬂmamnﬂﬁﬂuﬁ‘lu towards cathode stationary towards anode
A I

< Aag o " - ¢ - =
51#1 2 uamswaves pH Alidemsuaalszquenyezi Tunasasvengaveslnadyu



10

4 d d
32 Iomic strength Y84 buffr MuAdeuiveseshlidssgluauu v
@ < . . v A a o < 4 < g
uUsHARUAUSINAADIYBY  ionic strength WuABeTYHAReIfUvzIABOUTIIY buffer #i3
: ] A |1 -4
jonic swength M1RANNIu buffer AT iomic stremgth g waluvmdeadu M
P ) A
electrophoresis 14 buffer A1l onic strength g4 92 1AUD (band) vesMsuBnauFRnIuiin1d
A 1]
buffer #11i ionic strength #1
o/ L4 U N4 A QU
Ionic strength Y84 buffer wenMINIANNERYFINa UG WINE BT
da d ] d
anufounina¥ulusenina electrophoresis #2¢ An Daufms 14 buffer ATl ionic strength
e o < J a 4 1
gessh I Idmsuendrvesmsiiaudaney uathidifaanudougs Fuduwadodenms
. A d4 2 4 e @ 4 d
1 electrophoresis IHBIMINANUTBUTIRYGITUTlozRUMS diffusion HazdATIMTIARBUN
' 44 2 4 da d o
yeedooutlizang 24% dsguuginmuiu 1° usanniinnudouiiiatudslilasany
o ? P : 2
nilavesdimiqu Mldanudunmuidfhesss  FulluwaldnszuaWfuiviu v =R,
4 ! £ A\
Wl constant voltage) uasvirlMifaanufouRuvudaiistulsn  fdulwfoniozldld
. d e 4 \
NARAIIAIIDY ionic strength VB4 buffer 7119@%e Iaenfiezld buffer N1 ionic strength
FEWIN 0.05-0.10 mole/lit
L4
4. fANANFIPU
- $ as : 9 @ o [} 4{3‘ Qg
nsidenlFdanarediquidimuizayfuasdedisniassnisuenTagis
1 4
electrophoresis ~ UWAABMSHENYBINIS  ImTzdmnandiguunaiaeivih liifamsgadu
9y
1 e 1 v o o d
(adsorption)  FEHINMIMBENAVAINAWAIQE  wIeevUnsuant/aeusequesans
@/ ] & e 4 q’: (K- 4’ =) [ o :
dwwgnnudminanmiquld  sawsanuliihufie®eaty  (inhomogenesisy woIAIAIgU
' . } 4 . ’: b d A é
AunariliinadematenvesmsTagdtilnedu  Trumniznsiie electroendosmosis  Fu
od o & o s
Usingmasininaunnilssquesdaiiiquies
o t o : Py o + ay R
au ldndmnandiquiiimumdrigrenisuena1sTaeds  electrophoresis
“ 1w A e ‘ o | o ) o o
ligangowluniilededug fldndnuuds dnandquitdnisiidnuusialudsil
- Tu'llumsyalgisen
- van Iftasded i IdeeaE)
- ANTOUBNENIAIBE IATRIOY
- mansagauenitiudiug 18
o > ) o -3 Y a Q’I 4! o o
danawdiquiivaieria sufenldwilalaiuivegivdnuasveimnanes

a 4 q dd . . o
uawummmm#’fmmﬂwn am‘lu"nﬁﬂ:nmaﬁammzmﬁm polyacrylamide gel INTUU
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v [

todafiifeveaiiy polyacrylamide gel
Lanududuvay polyacrylamide gel
< < ! o $ . 2
Msn TUsausuaaeg munsasennniuleeld polyacrylamide gel 49
da ] A ' 1w 4 A wa o ' a
nligusruasusundewlifhderamiy  Millssninquani@matlumdienseasunss
' H oo |
(sieving properties) Y84 polyacrylamide gel Mmuw¥Ioasunseilmihfidnnsensesash
T v < o :/' A 1
flaweeeg dusennindu  dufumsldanududuves g el lduunamdiense
cJ - @
azunsesangaydalianuddyy
4
Polyacrylamide gel 1LUmMIFUATILHHURANINMS  polymerization B4
acrylamide monomer aofuilumoenuily polyacrylamide Taeidi N,N‘ - methylenebis-
H ] P v oA '
acrylamide (W30i5unduq 1 Bis) i UM crosslink  wBBUTEHINEEYBY
(73 1 [ -y d
acrylamide YW lddnuuzmirenTesiunawiia ua 3 anududuves acrylamide uaz
o o . da 2 & g
Bis 92iluAIMMUARNE1I98988 polymer UAZVINAYBIFMTIBIIAATY Fevhmihidlu

AZUNTINTOIAITVYUIARNE IUDBNNINNAY

El) 0]
[CH,-CH-C-NH,] + CHZ(NH-(“:-CH-CHZ)Z
acrylamide N,N'-methylene bis-acrylamide
(Bis)
L Free radical

-CH,-CH----- CH,-CH-{ ---- CH,-CH-

:=O (;?:O (l'3=0

Wl

i ik

NH NH, NH

CI'1=O ('3=O ('!:O

-CHZ-(IZH---- CHZ-(IZH-- . CI—IZ('ZH

51l 3 m31AA polymerization
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2030 polymerization

Polyacrylamide gel NANINMT polymerization U84 acrylamide monomer
Tat free radical #1410 ammonium persulphate TABMINTEAUUBY base-catalyst AB
NNN' N - tetramethylethylenediamine (TEMED) ¥30 3-di-methylaminopropionitrile
(DMAPN) UdnN9IN free radical uéa polymerization ﬁ'«ﬁﬁﬁu'lﬁmn photochemical
reaction WIW riboflavin AUKEANBNE

U3110989 ammonium persulphate U@Y base catalyst IFUHARDMT
polymerization ¥4 gel Fth 1 ludasra il linemurzfiosshld polymerizion 1Aneths

Tafraiyssd uasmsuenasoe 1 ldnadmirfians

qﬂmaﬁ‘;‘a‘lmum‘:m electrophoresis
1. Lﬂiﬂjﬂhﬂﬂjﬂlﬁlﬂﬂl (power supply)
iSostienssuaInthiildly electrophoresis Wuwiiangsuanse (Direct
current, D.C.) éaﬁﬁ"umu low voltage (100-500 volt) 1la high voltage (500-10,000 volt)
Segusmnsondmnsessenszua I e lulsanalneuazsn laiunedn
2. nﬁmlﬁ'__bumumﬂ";xﬂﬂﬂj (chamber and electrode)
litwaily electrophoresis lafiew navsld butfer sziieg 2 daufe
drunitsdmsuda IWdhuan (cathode) (10BN Md LS 1AL (amnode) NABY buffer
dnyasuanmefuudiuariiaves  electrophoresis ihrialuuuas mnAwLIYase

1 [ A 3 v
(cylindrical rods) M358 1HuIAY (slab) unsuviidsfuasdaifenuaniiy

MIAAMUTIIAIBEIHEI0INM electrophoresis
4 .
Wono s udenyiiaves  electrophoresis  WALHIMIUONAITAIOEI
A d’ g4 ad a @ 1 P [y 100 1 '
Teeitiuds fd3TmsAamuaisdiediaiisididefdnuregitegidiuvislny
4 sax '
FaliTBmsdee winue
mafioud (staining)
d . o 2 d
dnlddoumsndarh electrophoresis Inaneasiia dauARsssum Iloudedn
< e/ I 4 - 1 . - o cf
fianudumetuenisianilirialaleomme  udmsfny isozyme msdmaaneulodi
4 w ¢
AeamsfAnuh 1Taelsy activiy stain  Fefianudumzmmesueuladfidesmsfnm

"o
MUY



i

nszay .
Paper electrophoresis

(cathode) - 92190 (anode)

Unifps

1WIay (cathode)

\\ﬁ

naovu

Cylindrical rod

9NN — !
{%a
UNN7
¥
I~ o
YWIN (anode) nanIa
Ld

Horizontal PAGE

Lint wick Butler Buller Basc Elcciroge
companment  surface  plate
dJivader
- d
owanInsayy Chianetls

NapIuy Yo lamsaanoiy

d@nTnsaan

Yo Nd WM Ulana

nanaas
Vertical PAGE

jﬂﬁ 4 Electrophoresis lL‘lJ‘UﬁiN‘]
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midefifedewazadands
loTa laduasdidnlns W55

To T lafiShuTulstuiidtlssqfuinnn wyosiTu wymduenda unsnyiledsu
lus1e509 (side chain) vasnsaesd TuilssnevdudiuTsin WemeudilunseuaIndh
udrmansonsoneuld  Taemsth  subswae  MvWGRSeunwsiuew ledfignuendae
nszuerlifh  hiddanmsanasnewiluuoy mand) Fweasnnuuanmesznindegsi
Ao R (qian, 2535)

madnnTle Tolsdiuduetl 1950 TasodeFiTnsunTansuncian Tns THSaa
HUUNTSAY (paper chromatography) Smithies (1955) laWauuvaiindianlas IWTFea viln
waufle waseinsofeudionlysi Tronssumeantls #¢ Hunter ez Market (1957) 16
wrue g s Tunnsy  zymogramy  iileuasiaauvevey lanffiunnguuivion
woeWiiowdi loTalesl  Shueulef@i Twananmegiuuuisissl fizededuly
feliFiariamentn aansouensenendiulfleeldBidn lns TW55a

sufudidalas IS Fasudiudil 1o smumundeuilvesaynniiduseyIndhly
awn i dulngidluans Tndweslumndnmn (iological  polymer)  Feiitlizqle
musoindoui w18 ewivquanidindnd madasidalas s Sasagmiun
WWlunmsAnmquaviifuesn InsTuana @macromolecule) 1y Tals@u (91arer51,2537)

Hoquiniidioy Mdmatdansdualivasiugmansssavluaga  lumsfnnsdsy
guazdmdsnaenuiusuiiamudosms (La et al, 1988) madaneduall 1wy mails
wadidaTas T55n gmhanidlumsiiansvqluuyle s lwdveveu lashniafignadh
Fustrntern ‘la’ﬂumim'nuﬂuazﬁﬁm‘uf]mﬁ'ﬂummmé’hﬁ%’iﬂﬁgﬂuﬁﬂf (Menendez
et al, 1986 ; Bournival and Korban, 1987 ; Doong and Kiang, 1987 ; ANNT ’Jii‘(mﬂ‘i’dﬂ,
2530) &3 (DeLorenzo and Ruddle, 1969 ; Nelson et al, 1987) shnfulufiangihnn
loTalafunabulad  IdSumsfnuuacidesusannme ey Spiem (1975)
SnmevilsAunaslolalesl 2 ¥iinfle acid phosphatase une esterase 1431 Neurospora
intermedia  MuWNUMAWNG  vesTan suhiamuiulsnanaulssnnsiisnend

4w o d o
1RUINH UASTNUIVINNANAU
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Fagns (2538) l&vimsfnugtunlelelydveuntalau  (Termitomyces sp.)
TeeldquvnwesloTelad 4 wilafe  6-phosphogiuconate  dehydrogenase (6-PGDH),
isocitrate  dehydrogenase (IDH), malate dehydrogenase (MDH), glucose-6-phosphate
dehydrogenase (G-6PDH) Tre'loTololia 4 ¥in  sunTousnaNuuAnIYBIEANBIENT
wugnssuvesleleladludalau 11 sedw 1dillu 6 nqu

@ (2533)  I@vhmsdnnanduiuissninelelolyd duanvawnselumsiia
aonvesmewuigonauiianey  Teemsasdasuguuumsndmeulsd  glutamate
dehydrogenase A% acid phosphatase TeeisordnlasInida wuindwlufeneuiinaass
wﬁmau'lmfﬁgmmf:'lﬁ’mhqaz;ﬂuumﬁm (monomorphic pattern) Tuvaisfigiunew lasf
laccase WAL esterase INOIRTIHATTOLIAWN vesmandgynuhiigtiumimndadu
wanegUuuy

INTIVNUYBY Okunishi (1979) 34198i8a Tns In5F Anmgmmutidveusy lasf
6 ssuvfiafenindule  primodium, @, WuINKAA  UAT  hymenophore (gills)
YOUPANDY (Lentinus edodes SJ 8541) lAun 18ulay) esterase, acid phosphatase,
malate dehydrogenase, glucose - 6 phosphate dehydrogenase 4% 6 - phosphogluconate
dehydrogenase  uaziowlwy esterase fiafineImAin  Corpinus kimurae AJ 8239
Uas  Polyporellus brumalis AJ 8169 ﬂui"uau'lmf esterase, tyrosinase, malate
dehydrogenase ¥ 6 - phosphogluconate  dehydrogenase ﬁf]manﬁ'ﬁtﬂu'lﬂeﬂmﬁ
unzdenuineulesl esterase axdguuuveslelyled Auandefuluduls primodium,
fuasniasuInifie

Toyomasu Mg Zennyozi (1981) wunaunsnld electrophoresis  patterns U9V
oulays esterase, ribomuclease, glucose - 6 phosphate  dehydrogenase U@Y malate
dehydrogenase fiatannidulesveufinlumssuunmenufveusianeyld luiin Agaricus
brunesscens 11130 19 meFanliuaziugmaas lumsduunmeiuinemsdes il
ﬂq'il‘] Treldanuaesms genotypic  classes vosloTwlayl 5 wiiafe mannosephosphate
isomerase, peptidase with leucyl - leucyl - leucine - 1, peptidase with leucyl -leucyl -leucine -
2, glutamate pyruvate (transaminase AU@C alcohol dehydrogenase wuimnwﬁuﬁzﬂtmu
o Yo loslidlunuuneausenianefuual (Royse and May, 1982a, 1982b ; May and Royse,
1982)
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. U4 a o o od
Electrophoresis pattern vououlad 9 wiia wvoudulufianen 93 mewufn
Sn51eH 1danse Huenanuiundsveudiavenlusssundld  Teewududiaveunn
g o - ] @
dszmedjifu 3w thihiladil  wasihduaud  udacaeWufl  isozyme  pattern
'3 a o e o P 4 < a
vousulyyl 9 wilaumnanduy sndu Haneufimminlssmagijuuazdu  § isozyme
pattern 1n&iA84U (Fukuda and Tokimoto, 1991)
q931 (2535n) 19inaila horizontal starch gel electrophoresis ANHININIENDA
dnvaennwugnssuves ol loduesauaesly  nneulel LAP wuhgnaiuquéetu
2 duwiiafie LAP - A §l 2 6afia fie A, uaz A, uaz LAP - B il 2 6ada fie B, uas B,
o/ 1 é
dada A, hidudes (ecessive gene) limnnsoumailulndooninld  Feewo
1 ) a s A U o
arvaevldenn urmnsaAnm1ddetidalasInida  F8u LAP imsoienendnuns
MINTLY (segregation) ﬁ'Ju'thuﬂmmmuma
Tl 1987 Wang and Wang ¥eianTns IS Farvosion ol esterase, polyphenol
oxidase, cytochrome oxidase, peroxidase, alcohol dehydrogenase, lactic dehydrogenase, acid
S v g w o
phophatase, malate  dehydrogenase  uaz luUsau lumsvinsdnuasnavesmenug
a 4 1 od ! 4
auyuileyes (Agaricus bisporus) wsizfuithudulaneufivsh lihwisdes Weaaszasna
QU L4 ] o A
Tumsdafentuf  dwlu L edodes  fimsifanaaemieldle Tolailumsduun
o ¢ sd A ' , 5
FWAUFUINUWY To o lassiidfion 14 1Aun glucose phophate isomerase, peptidase, malate
dehydrogenase, glutamate  dehydrogenase, alkaline phosphatase Lﬂuﬁu mnz'ﬂnm‘u
& o 1 d' @ & o [ U
loToladdinanil  awnsaduunaiedug L. edodes oontlungue  uazdiuama
anuAd1wafIiy (similarity coefficient) YBIAWWUT IR (Royse et al, 1983a, 1983b ;
Royse and May, 1987 ; Ohmasa and Furukawa, 1986)
d U -4 1 v
mu'lmi’nunwu‘lmﬁﬁ fio tyrosinase Ul81& laccase ﬂnaqlunqu monophenol
4 o < 24 o '
monooxygenase (EC. 1.14.18.1) mms‘mmmu"lwauq anldun phenolase, catechol
oxidase, polyphenol oxidase, monophenol oxidase, o- and p- diphenol oxXidase,
b 4
orthophenolase 481¢ urushiol oxidase mu'lcnﬁnqn monophenol monooxygenase i
d copper - protein i systematic name N monophenol dihydroxyphenylalnine : oxygen

oxidoreductase (Florkin and Stotz, 1973)
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sarrunmsfinni TulnivesTeToled SuifludomswnlaTunnsuudasuoudly
wanInalTuLlsmeRugnIsy  uazlimsteneadnuazmanszneduiiullaung
veamen uazmyinneslsTuunsy  Afetuuueaudbuiudemadnumsugm
neRugnssuvedlo Ty ladudazaiia ez le Ty lmiifaninanuuandeveswilavesme
Twanh/Induassuinvesnitedes (submiy  TeerewladfidhTuTuwedszneudae 1
mevasTndulling Fegnatuqulaedu 1 ¢ 2 Safia nvisuazuy ﬁ'ﬁfuﬁmmﬁﬂmnms
nauverisuazuiiisadasmety  uaaehidTulndddluuvy neterozygote  9stlsnguUOLE
2 noumilewsiavienazu  dawewlediti TaseafieTmanauinnh 1 miw outimeric

. d
enzymes) 9U5INQUOLARIMINA 1

o o P
m3h 1 uaasdnyaeyneleTuunsuyes homozygote 1AL  heterozygote UoBU lysih

]
Qlu monomer, dimer, trimer (i8¢ fetramer

homozygote heterozygote homozygote

monomer Y )
Facwacwac: ) aywr—

dimer — fe———
(a1 v.a. > LLLTIY CAn

trimer e o ~— ]
[C— ) ———

tetramer —_—— & T
[ ~—]

o
41 : Harris 18@¢ Hopkinson (1976)

30607
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MIAUUHIIU IV

gilnsaliazaandl

- flask (VIAUAIFUBNY) YUIA 250 ml. 4B 125 mi.
¥
- VIUIWIZIYD (petridish)
- HAOANAADY
4 4 2
- WUINHLHD (needle)
- NTZUBNADY
S '3 3
- fintnesuuiaegg

¥ A
- oo

%~ 22 .
- 195091 hunI89 (centrifuge)

- Tnss
- microtube
- suction pump MAT suction flask

- ATEANNTBIUDT 1

- forcapt

4 d d
- 19304 pack gel iazgiinsai 1 lums pack gel (31t 5)
T an 4 :
- yagilnsaiBian TnseTda sznoudie nTestwnszua’liih power

1] 1 : A
supply) uaznaoslatiinesuazd21Wf1 (chamber and electrode)(31/fi 6)

18



A ~ _~ e 4 1
71U 6 uamagagnsaitianlasveida Usznoudis inFessenszualuih

(power supply) uaznaodlaivivesiuazda Wi (chamber and electrode)



4 I /J] ﬁ y A

- nasdoud
' “ Y =
- NABIAT HIDYDINA

- magnetic stirror

=y
- VIRAW
< ad =
SANANUASITNITIATUN  stock solution (AAIANUIN Y.)

IEMINaaes
~ ) o
MIzRaadularia
1. I9508M13EAS PDA (IdY PDB dnTuMAva NI IAzIHAQANEY, BIMIS AT
@ -]
MA 1122 PDYB %38 MB @ m3SUfanen |nianuIn n)
y A w L% ~ -~ A 1 3
2z udulamamia 19 lumsadanu laldivsuisan Tas s Salaooeise
o =
NNOMITUTL (stock  culture) aslusmsival  dmsuiievensnnazitegnuaun 1y
0IM15qAs PDB aauiianenszmiz lue1m1sgas PDYB u3e MB  leeezanal¥nguues

. a 9 n) /e a = 3 o
lg'l‘ﬂﬂﬂﬂUﬂquuH’JHu']‘Uﬂ381"131”5']”1’1%3“@3‘“&1‘ 20 LB ll]unﬁq 30 U

matfiuifemazafaeulsinndulariaey 30 Tu
3 4 s 44 =2 K
Linuthendulomanasylueimseuderiamar - Jagmsnsoadis Buchner
¥ v v 0 v
funnel H1uNSraunNIoales 1 Srudulsldasomlsrranemsiasusodigiinguy 2 a5
{ e v ' : ) P '
2uiudulen ldmualtazdealuInssfidudaniolusrviwds dudulenvaudld
% ° y o o - ' a
adluvasa  micrombe wdaih TUdumdsananu§iseu 13,500  SOUADUIN
a 4 o - g <
gunil 4 ewmuyadea Wunar 30w 9ndwhaula (supematany hul319lu

msyoian las INSya
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A o & Y ]
U 7 wamsdnuazveudulufalusmsnain ldonmsimzideanewh

[ L
wanamu el
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mauaFeulndenialudioa
A A ¥ ' P
1. Y5300UN329N (sanwich glass) aslunTowdinwa dsgmirldeglugaiiauqad
4 v

2. 1YY resolving gel 7.5% acrylamide (N 1AKWIN ¥.) e ldesazmedmiuh

resolving gel ud2 wauldidiu uasgreimaseniivualeely sucton pump saufiy
P 1 ' o Y A4
somicator W1asazaed ldnsenlavesssninnsson Teeldlulasthlas  miudieiuie
- : d T 73 Q'I
R tweseaSey vnhnh ldneBludifiuae  daeslvaudednlssina 1 #alus
& o a aaa a o o ¥ s o

(MIuemvsusainannlnsen Indwes lnwdy) udrgathesndreuiiam

3. 938N stacking gel (§N1ANUIN v.) Tpenauasazareldidiiy  udigaernin

U L. A
senlaeismendudulude 2 nsenmisasateh 18ivile resolving gel vudsvaunszanudnh
v & ) A A a

%3 (well comb) ¥uRaussnInnszon nelissue 1 ¥ lue e lfifanms Twdwes sy
& & 2 A ' g a . A o od
YU NNUUADY <] AYHIBAN 111819984 well slot AAALY stacking gel edstaaud
Twdwed 154 lununsen Taolfiiufiee g runing buffer (wis-glycine pH 8.3) MA9INTY

AAU81 running buffer EAIRYIA ¥INMIdN 2 AT

mynoanlnslWida

1. 13200UNSZN (sanwich glass) aslundesdianlnsInsda  Tadwazdeindos
power supply

2. nsazawewladfiadalfuussqasluudy IndeasmludioaTn1dluTas
talavwia 10 lulasdas geansazaienlSuing 10 luTnsAasasluses well siot i running
buffer 8914 chermber 1HIA mm‘fuqﬁmsazma brompheno! blue (FNANHIN ¥.) UTuas
100 1uTAs8As A9UY upper tank electrophoresis &A1 nniuilandas power supply
uaztlSuTaad

3. W&9IN rumning electrophoresis Jthlszum 5.6 $2Tus seduduiiiuves

1 - ‘ = < = a o A
bromphenol  blue ogMilaveUNITINA ARSI 05 WwUAWAT FTeadadiaTes

power supply

mamdaadden  (gn1wNwIN A1)
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msfioudlelalanife3s stain activity

1. MUAUNTEIN (sandwich glass) BNNINIASBIBIaA TAs THSFar nntfuunziewsy
wasenldaslunaosdend Taemsnmszuyle T ledlufifeshnsAnuuenled 6 souu
Failgadio 1l

- Malate dehydrogenase (MDH)

- BEsterase (BST)

- Shikimate dehydrogenase (SKDH)

- Formate dehydrogenase (FDH)

- 6-Phosphogluconate dehydrogenase (6-PGDH)

- Diaphorase (DIA)

2. wIsuaunauvesddoy manuan) asluviedy Ysdondoed audunay
#t magoetic stmer (Suna1 15 Wi SuduwauaslundesdeudfiussqurneaTiud
mnﬁ?mh'lﬂﬁnﬁqmmﬁﬁa«*ﬂunm 30 wift f 2 $lue Wensunawdunmsasaed
fowsen unsdredanir  thidinlaTuunsu 188umstequndeniaiuiinas tunszay
quondiiilsing

3. mydasied laTuunsy v le Tuunsed IundssdumanSoudfieunudiilsnng

° 4 | d d - U d s Cs .
Tamsduamvia R, (Relative fraction) Fullusmsfimmzdvesoy lolslydudas

o A </ d’
yialigasaall

Py s A 4
seugnNinoUtveusu lelindaun @u.)

Rf

4 A d
JLOEN NN RWIATHIURTOUN (B3

J P & ' L A
e R, il Tufnacluuoy le Taunsui 18 na Busueulodisasyiia wethun

< o @ Py [ 1 o o
1383 mﬁmﬂ?unmamwnmmuﬂnmﬁzmnwu‘qniiwauﬁu‘lﬂma
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unf 4

HanInaasy

(4 ] < o
vinmsnussuule Teled luduluftensy iaveusn  wanfiagnuausinms

swTusTawanadldun pp, PP, uaz PP, Taevhmsnuanssreulsl 6 seuudiedu

a
o

1.Malate dehydrogenase (MDH)

2.Esterase (BEST)

3.Shikimate dehydrogenase (SKDH)

4. Formate dehydrogenase (FDH)

5.6-Phosphogluconate dehydrogenase (6-PGDH)

6.Diaphorase (DIA)

- : . < -4
mneassleelfinaiin  polyacrylamide  gel  electrophoresis  MosiFua

4 ' 1
anududy 7.5% acrylamide Famnmsasrvasugluunlelsladvousulatiseg Tuiu
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Esterase (EST)
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Shikimate dehydrogenase (SKDH)
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MANUIN N.
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Malt Extract Agar
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Potato Dextrose Yeast extract Broth
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MARUIN U.

Stock solution

Acrylamide-bisacrylamide (30:0.8)
acrylamide 30 g
bisacrylamide 08 g

v ‘ ' ¥
araelwhnduld1dUSuiasgadiedly 100 m nndunsesdrensemunses

o

3
@ <
Whatman No. 1 2 a5 iduluvaefin figungd 4°c

L)

MaM3a Stock Bromphenol blue (Dye maker)
msasaresznaudie
Bromphenol blue 100 g

Tris-glycine solution 100 mi

=
15199 2 F5ATen buffer

Stacks at pH 8.3, separates at pH 9.5

Stacking gel buffer: Tris-HCI(pH 6.8; dissolve 6.0 g of Tris in 40 mi of
' water and titrate it to ph 6.8 with 1 M HCL (~ 48 ml).

Adjust to 100 ml final volume.

Resolving gel puffer. Tris-HCI(pH 8.8); mix 36.3 g of Tris and 48.0 ml of
1 M HCI and bring to 100 m! final volume with water.
Titrate the solution to pH 8.8, with HCI, if necessary.

Reservoir buffer: Tris-glycine(pH 8.3) at the correct concentration for
use; dissolve 3.0 g of Tris and 14.4 g of glycine in

water and bring to 1 litre final volume.
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Stock

solution

20.0 175

15.0

12.5

Final acrylamide concentration in resolving gel (%)’

10.0 5.0

Reservoir

buffer’

Acrylamide- 20.0 17.5
bisacrylamide
(30:0.8)
Stacking gel
buffer stock”
Resolving gel o 1 o' 3.75
buffer stock”

Reservoir

buffer stock”

1.5% 1.5 1.5
ammonium
persulphaled
0.004%

riboflavin

4.75 7.25

0.015 0.015

15.0

%) 747

1.5

9.75

0.015

12.5

3. %8

1.5

12.25

0.015

10.0 5.0

378

1Y 1.5

14.75

0.015

1000 (ie.
undiluted)

* The columns represent volumes (ml) of the various reagents required to make 30 ml of gel mixture.

* Volumes (ml) of reagents required to make 1 liter of reservoir buffer.

© Stock solution prepared as described in Table 2.

* When the low pH discontinuous buffer system is used with ammonium persulphate as catalyst, increase

the volume of TEMED to 0.15 ml for the resolving gel and adjust the water volume accordingly.

Riboflavin is usually more effective than ammonium persulphate/TEMED at low pH whilst the latter is

more Effective at high pH.
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wiinveuoy las asazaeddomoulyd Fum
1. Diaphorase 0.0825 M Tris-HCI, pH 8.0 50.0 m!
0.096 M Tetrazolium thiazolyl blue (MTT) 2.5 mi
0.003 M [3-nicotinamide adenine dimucleotide |  50.0 mg
(NAD)
2,6- dichiorophenol-indophenol (DICIP) 1.0 mg
2. Formate 0.0825 M Tris-HCl, pH 8.0 40.0 ml
Dehydrogenase 0.0032 M Phenazine methosulfate (PMS) 1.3 ml
(FDH) 0003 M [3-nicotinamide adenine dimucleotide 6 ml
(NAD)
0.096 M Tetrazolium thiazolyl blue (MTT) 2.5 ml
Formic acid 30¢g
3. Malate 0.0825 M Tris-HCI, pH 8.0 40.0 ml1
dehydrogenase 0.0032 M Phenazine methosuifate (PMS) 1.3 ml
(MDH) 0.4918 M MgCl, - 6 H,O 1.3 mi
0.096 M Tetrazolium thiazolyl blue (MTT) 2.5 ml
0.003 M [3-nicotinamide adenine dinucleotide 53 ml
(NAD) 60.0 mg
DL-Malic acid
4. 6-Phosphogluconate | 0.0825 M Tris-HCI, pH 8.0 40.0 ml
dehydrogenase 0.0032 M Phenazine methosulfate (PMS) 1.3 ml
(6-PGDH) 0.4918 M MgCl, - 6 H,0 1.3 ml
0.096 M Tetrazolium thiazolyl biue (MTT) 2.5 ml
0.0026 M B-nicotinamide adenine dinucleotide 53 ml
phosphate (NADP)
6-phosphogluconic acid trisodium salt 40.0 mg
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yilpvouy lusl msazawidoueulyyd Y5
5. Shikimate 0.0825 M Tris-HC], pH 8.0 40.0 ml
dehydrogenase 0.0032 M Phenazine methosulfate (PMS) 1.3 ml
(SKDH) 0.096 M Tetrazolium thiazolyl blue (MTT) 2.5 ml
0.0026 M ﬁ-nicotina.mide adenine dinucleotide 53 ml
phosphate (NADP)
Shikimi acid 50.0 mg
6. Bsterase (EST) Solution A
0.12 M Phosphate buffer, pH 5.6 50.0 ml
Fast blue RR salt 100 mg
(filtrate) 53 ml
Solution B
0.12 M Phosphate buffer, pH 5.6 50.0 ml
Ethyl alcohol (absolute) 5.0 ml
0.1 M O(-Napthyl propionate (in ethyl alcohol) 2.0 ml
0.1 M Ol-napthyl acetate (in ethyl alcohol) 1.0 ml

WU BING
15 mix asacaedidedunieluredrudtliedionassdsuilunm 15 i

U d 1 1
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6 " solution A a4l naesdeud usuruwansly saining solution 10-15 ¥

A ) . 4
i 37° C 1AL soltion B LA inculate ABDN 20-30 W 1UAiA zone VDY

o s <t
esterase activity 9¢UnUAR



36

PNEID1909

1) Fygms  duvhan . 2538 . myAnudnusznduginewas loToladveaudialay
Termitomyces spp. (STUDY OF MORPHOLOGY AND ISOZYME IN
Termitomyces) . eniinutszdlSygnIn  wwuawgoumand  gwasnsael
wvinenay, S 67 nih,

2) auns 2squnlsan . 2530 . myldeuledluiynmainuas . Ineenans, 41(7) -
W1 - WO. |

3) dsedmas  Tenaaundwd . 2539 . muwaudufssnhaiaveuazfiaveusn |
meniinutsziulSygnln mwnmaluladdinm  mndndinenlseynd
anfuma TuTagnszesmndudnammisaansels, $1uau 140 nilh,

4 Yud Sudddu . 2533 . avduiudseniele Talwdsuanuannsalumsifasenves
AWWUTQIHAUVBURANDY (Lentinula  edodes) . InenimuiszdulSygy In
awunaTuladinnm gmasnssiuminends, §1uau 126w,

5) Bournival, B.L.. and S.S. Korban . 1987 . Electrophoretic analysis of genetic
variability Apply. Sci. Hort. 31 : 233 - 243,

6) Davis B.J. . 1964 . Ann. New York Acad. Sci . 121404

7) DeLorenzo, R.J. and F. H. Ruddle . 1969 . Genetic control of two electrophoretic
variants  of glucosephosphate  isomerase in the mouse (Mus musculus) .
Biochem. Gen. 3: 151 - 162.

8) Doong, Y -Y H. and Y. -T. Kiang . 1987 . Inheritaice of aconitase isozymes in
soybean . Genome 29 : 713 - 717.

9) Florkin, M. and E. H. Stotz . 1973 . Comprehensive Biochemistry, Enzyme
Nomenclature . vol. 13, pp. 114 - 115, Blsevier Scientific Publishing Company,
Amsterdam, London, New York, 3 ed.

10) Lu, S. I, T. J. Leonard, S. Dick and G. F. Leatham . 1988 . A new
strategy for genetic improvement of edible fungi through enhancement
of their lignocellulose degrading and fruiting ablities . Mic. Neotrop.

Aplic. 1: 5-19.



37

11) Mennendez, R. A, F. B. Larsen and R. Fritts, J. R. . 1986 . Protein and isozyme
electrophoresis and isoelectric focusing for the characterization of apple clones
. 29: 211 - 220.

12) Nelson, K., R. J. Baker and R. L. Honeycutt . 1987 . Mitochondrial and protein
differentiation between cytotype of the white footed mouse, Peromyscus
leucopus .Bnvolution 41 (4) : 845 - 872,

13) Ohmasa, M. and H. Furudawa . 1986 . Analysis of esterase and malate
dehydrogenase isozymes of Lentinus edodes by isoelectric focusing for the
identification and discrimination of stocks . Trams. Mycol. Soc. Japan 27 :
74 - 90.

14) Royse, D. J. and B. May . 1982a . Use of isozyme variation to idnetify genotypic
classes of Agaricus brunnescens . Mycologia 74(1) : 93 - 102.

15) Royse, D. J. and B. May . 1982b . Genetic relatedness and its application in
selective breeding of Agaricus bruanescens . Mycologia 74(4) : 569 - 575.

16) Royse, D. J. and B. May . 1987 . Identification of shiitake genotypes by multilocus
enzyme electrophoresis : catalog lines . Biochem. Gen. 25(9/10) : 705 - 716.

17) Royse, D. J., C. Spear and B. May . 1983a . Cell line authentication and genetic
relatedness of lines of the shiitake mushroom, Lentinus edodes . J. Gen.
Appl. Microbiol. 29 : 205 - 216.

18) Spieth, P. T. . 1975 . Population genetics of allozyme variation in Neurospora

intermedia . Genetics 80 : 785 - 80S5.





