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ABSTRACT: This study was carried out to isolate and characterize Aa mating locus controlling
fruiting body formation directly in the Basidiomycete Schzophyllum commune growing in the North
America. Total numbers of genomic library of S. commune UVM1-34 was about 2 10 cells. About
90% library was appeared to have about 35 kb inserted genome DNA in cosmid pTC20 vector.
6 clones were proved to have positive signal to probes within Z and Y region in colony and southern
hybridization. In the mating activity test, all the 6 positive clones were appeared to have Aa3 mating
activity although they had two different restriction patterns. pSC13 containing 5.7 Kb Psrl-fragment
of UVM 1-34 Aa3 allele showed about 50% clamp cell formation indicating mating activity when
cotransformation was done together with cosmid pTC20.
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Table 1. List of S. commune strains

Vermont(US.A)ol] B&EH AL ARt om ge-
nomic library A|Zel& UVM 1-347} o]&-5g]c}.
28] 3 recipient$} test @-Foll th¥ mating type
2 oleko A2 Table 1o vlehgicth

E. coli DHla® genomic library A|ZA] host
52 AREglew, E coli JM109+ recombinant
phage®] Z]3} 4ub#<Ql plasmid ZA| AHE-H
qlc}. E. coli DH50% & subcloning®] host
2 183 pTC20 cosmide library Aol AME
H9]1, 299 plasmidE subcloningZ-oll A% %}
on, 0]59 genofype> Table 20l viehf it

FAFe] ui k3t mating test, 28] Trpl* trans-
formants®] AWl CYM wll=](0.5g MgSO,-7H,
0, 046 g KH,PO,, 1.0 g K;HPO,, 2.0 g Bacto-Pep-
tone, 2.0 g Bacto-Yeast Extract, 20 g Dextrose per

Strain Genotype Use liter)E AHE-31om™, trpl recipient®} tester F55
UVM 134 Aa3820 Ba3p3 ¢ AH&¢ W tryptophan s 35 08 g/ AR
UVM 165  Aa385 Balpx ¢ CYMT ®i#1& AH&-3h E. coli®] wi%ell= LB, 2
UVM 171 AdIpl Badg? ) YT #Ag AHg8on, Qo) et ampicilling
UVM 220 Aadpl Ba3p22 ¢ 50-100 pg/mi2 F7}ste] A8-3ksdct
UVM 12-43 Aa3p5 Ba2B2 wural t
UVM T1 AcdBl Ba2B2 trpl wral t TA Y 3 RA
UVM Til  Aa4pl Balp6 #p1 ural r Aop A FAke] e RaperS(1974)0] AH-8-3F
UVM T22 Aa3pl Ba2B2 tpl ural r CYM ®jA12 AHgstgdon) Boo wet agars A

Aq, AB, Bo and BB mating type gene(numbers indi-
cate specific alleles and x refers to an undetermined
mating type); t, tester strain; r, recipient strain.

7¥atedek. AHAA f-=& ohE mating type alleled
744 %E colonyE Hwrsled CYM & CYMT &3
wjA)e] of 5mm AL WA A, oF 2-39 Fol

Table 2. List of Escherichia cgli strains and plasmids

Strains & plasmids Genotype Source
DHla supE, hsdR~, recAl, endAl, gyrA96, thiAl, relAl Novotony
DH5a F~, endAl, hsdR17(r"k, m*k), supdd, thi-1, A, recAl, GIBCOBRL
2yrA96, relAl, AlargF-laczya)l69, a80 lacZAM15

JM109 recAl, supE44, endAl, hsdR17, gyrA96, relAl, thiA(ac-proAB)  Promega
pTC20 Amp~, TRP1%, cos C. Specht
pBluescriptll KS(+) Amp" STRATGENE
pGEM7 Amp’ Promega
pSC13 Amp* This work
pSCE1 Amp* This work
pSCE2 Amp’ This work
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ICN¢] Biotrans™ Nylone membrane-% AR&-3}o]
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o Azl
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2213 mating locus?) activityE #al3lr] S
transformation-& Specht5-(1988)9] | wg} 3=
# tryptophan 3 L7FZ RHE protoplastE vk
ot} 1-3X107cells A Ag3tglon, 30T oA
2-39 w|ok Fo JehI= FA} colonyE E mating
test& AAstATh

#R A EE®

Z|oHA Genome2 Ao locus Z4H
UVM1-34 3+5-2] genomic DNAW ]| Aa3 allele2]

Fig. 1. Restriction map of UVM1-71 Aa3 allele. P,
Pstl; G, Bgill; H, Hind1ll); B, BamHI; S, Sall;
E, EcoRI. Arrows indicate the direction of
transcription. MEP partially encodes a puta-
tive methalloendopeptidase. Genes Z3 and Y3
are shown with putative exons(open boxes),
and introns(shaded boxes). Nucleotide posi-
tions specify the beginning and end of DNA
sequenced(left-to right). Boxes a-k is fragme-
nts used in probe preparation(Mary et al.,
1992).
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Fig. 2. Southern analysis of S. commune chromoso-
mal DNA probed with ‘k’ and ‘a’ fragments.
The chromosomal DNA was digested with
Pstl completely.
Lane A: A-HindlIl DNA size marker, lane B,
a: UVM 1-71, lane C, b: UVM 1-65, lane D,
c: UVM 1-34



250 THE KOREAN JOURNAL OF MYCOLOGY, 22(3), 1994

el $}3to] Southern hybridizationg 433}
t}, Probe DNA¥ Specht5(1992)0] Fv]z}A2}
UVM 1-71 #5258 F2/3 Ao3 allele locus 1] 9
SR 52 A83lgckFig. 1). Z A3} Fig. 200 27
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Fig. 3. Electrophoretic analysis of UVM 1-34 geno-
mic library, Cosmid DNAs were digested with
EcoRI completely:
Lane A, G, M: 1 kb ladder DNA, lane B-F,
H-L: Cosmid library DNAs

MEP locus?} Aa locusE oj%¥A =43 7=
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probe ‘a’ ol =3l signale vehl= 170 clone®}
Ry} oF3t signald Wi 270 clone-d ¥%leH, &
3} clone 25 3] v} ‘d’ probed AM3-d
A5} ok 60%7} F probedll Wl positive signalS
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o] Zo| 4] probe ‘a’, ‘d’ ol 7}&t signalg W&
6712 4573 colonyE del& tiA] AA3}e] cos-
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Fig. 451X 2% 271A19] AgtEALF o] YehdozA
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UVM 1-34 Aca3 allele clonesoll CH3l southern
hybridization

AgE A3 o] 2+ clone FollA 2705 A1 s
MEP region®] ‘k’ ¢} Z %319 probe ‘a’ & ARg3t
As} 2712189 clone 25 74§ signal® el

ABCDEFGH 1 J B G H

Fig. 4. Southern analysis of UVM 1-34 Aa3 alleles

probed with ‘b’ fragment. Cosmid DNAs
were digested with PstI completely.
Lane A, E, J: 1 kb ladder DNA, lane B: UVM
1-71 Aa3 cosmid, lane C: No.2, lane D: No.6,
lane F: No.13, lane G: No.16, lane H: No.18,
lane I: No.20
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Fig. 5. Southern analysis of cloned 1-34 Aa3 allele
(No.13) probed with ‘h’ fragment. Cosmid
DNA was digested with 3 restriction enzymes
compeletely.
Lane A: HindlII/EcoRI, lane B: Hindlll, lane
C: BamHI/HindlIll, lane D: BamHI, lane E:
EcoRl/BamH]I, lane F: EcoRI, lane G: 1 kb
ladder DNA

Table 3. Fraction of Ag* transformants/TRP™* trans-
formants obtained with three recipients
each carrying 6 Aa3 allele clones.

Putative alleles Aa® allele of recipient cells

carried by cosmid UVM UM UVM

T1 T11 T22
pTC 20 cosmid 0/10° 0/10 0/10
17C cosmid 6/10 4/10 0/10
No. 2 6/10 8/10 0/10
No. 6 6/10 6/10 0/10
No. 13 6/10 10/10 0/10
No. 16 4/10 4/10 0/10
No. 18 0/10 8/10 0/10
No. 20 4/10 7/10 0/10

Ac?transformants produced hook cells and mated
with strainscarrying the same Ao and AB alleles as
the recipient, "Ratio of Aa to trp” transformants

gt} o]5 = 3K cloneo| Ts)A] probe ‘h’E

AMg-ated #eldh A, Fig soll A28 2% 744 si-

gnald & 4 9lglow, o|=4 #2of 2438 mating
e}

,]
locus& FH3HT 9SS F5E 5 Agleh

ABCDEFG abcde fg

Fig. 6. Electrophoretic patterns of UVM 1-34 Aa3

cosmid clone No.13, 18 digested with restric-
tion enzymes.
Lane A, a: 1 kb ladder DNA, lane B: No.13-
EcoR}, lane b: No.18-EcoR], lane C: No.13-
EcoRI/BamHI, lane c: No.18-EcoRl/BamHI,
lane D: No.13-BamH]I, lane d: No.18-BamHI,
lane E: No.13-BamHI/Hindlll, lane e: No.18-
BamHl/HindIll, lane F: No.13-Hindlll, lane
f: No.18-HindIll, lane G: No.13-Hindlll/
EcoR], lane g: No.18-HindlIll/EcoR1

Fig. 7. Phsical map of subclones from UVM 1-34 Aa
3 cosmid clone(No.13). The thick line indica-
tes for the S. commune genomic DNA and
the thin line for pBluescriptll KS(+). E,
EcoRI; P, Pstl; B, BamHI

UVM 1-34 Aa3 allele clone2| Mating test
Colony hybridizationell 4] §1-& 25 67 clone<]
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UVM 1-34 Aa3 allele clones2] HMjgtE4Ad 9
mating activity region ¢l

Mating testoll 4] AA% F719] clone(No.13, 18)
of gk AFEAA-LE Fig 69 veld wie} oo,
Fig. 7¢l45= No.132 2% ¥ Aa mating locus® %
8 Zeg FEF+= 3kb(pSCEL), 4 kb(pSCE2),
5.7 kb(pSC13) =+H-& pBluescript II KS(+)o)| sub-
cloning AlA EAEZ Jehdgch olF 3749
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pTC20 cosmid®} 3 cotransformation-g& A|A
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7= Zeg el

wm =

£ A7+ ZFEFF BAEF &3 Anpy
Aol glol AAA AL AHH o T 243 ma-
ting locus®] #2 ¥ EAE siax} shyich
Eu] 248 XA UVM 1-34 #5228 Aa3
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FAE 4 2X 10 cells2A] ©)F <k 90%7} <F 35
kb®) inserted DNAE 7}2 Ao 2 velyton, co-
lony % southern hybridization-& £3] 93L& 6719
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o4 17} cloneg XAt EwjAYe] UVM 1-71
Ao3 allele®] Z, Y region® ¥E33}= 5.7kbe] b
#-S pBluescript 11 KS(‘+)°1] subcloning Al# trpl
gene 2 pTC20 cosmid$} 37 cotransforma-
tion A|Z1 A F 50%2] clamp cell ¥AL 1w
224 o] clone®] mating activityE 7}A= Aoz
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