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Abstract

This study was conducted to do the comparative analysis of mating type locus controlling the direct formation of
fruiting body in Schizophyllum commune which is indigenous to North America with that of other identified mating
locus. The 3120 bp Y-region nucleotide of A ¢3 mating locus activating a developmental pathway in S. commune was
determined, and appeared to have about 96% homology to S. commune 1-71 Aa3 allele indigenous to South America,
showing strongly a conservative feature. This nucleotide analysis also showed above 96% homology highly in the
seven presumed exons, and about 97% in the acidic rich region (AR), about 99% in homeodomain (HD), about 97%
in the basic rich region (BR), about 95% in the serine rich region (Ser) respectively. In the comparative analysis to
the translated polypeptide sequence, S. commune A @3 mating locus containing Y-region also showed about 97%
homology to the region of S. commune indigenous to North America, but the identity ratio to Y1 including Y4, Y5,
Y6 different allele types was declined to about 41~49%. In the analysis of functional loci controlling mating activity,
it is assumed to have a highly conservative feature showing about 98% homology in homeodomain polypeptide.
Especially, it is notable that the homology ratio of above 85% in homeodomain motif between mating type alleles

was higher than in the AR, BR, Ser showing about 10~50% homology .
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Table 1. List of Schizophyllum commune strains and cosmid

clones
Strain Genotype Source
UVM 1-71 Aa3pl Be4p7 C. P. Novotony
UVM 1-34 Aa3p206 Bae3p3  C. P. Novotony
UVM Tl A4l Ba2B2 trpl ural C. P. Novotony

UVM 4-40 Aa4p6 Bealpl C. P. Novotony
pBluescriptil Amp’ Stratagene
pSC13 Amp’ This work

Aa, A, Be and Bp mating type gene (numbers indicate specific
alleles and x refers to an undetermined mating type); trpl,
synthesis of tryptophan (indol 3-glycerol phosphate synthetase
and phospho-ribosyl-anthranilate isomerase); ural, synthesis of
uracil (orotidine-5’-monophosphate ecarboxylase)

A x|

S. commune2] ¥l 3} mating test, 12|31 Trpl" transfor-
mantE ¢ Aol CYM WjA & AR 2.1, trpl recipient
¢} tester 8 AMS-E W& tryptophang HFEE 08
g/ L & 4718 CYMT WA S AH-Ah E. colie) wj gl
LB, 2YT Wi A& AH&-3.om, Y Qo w2} ampicilling 50~
100 pg/ml2 H7}ste] AL-g3tgith(Table 2).

DNA sequencing ¥ polypeptide =4
S. commune 1-34 strain®] A ¢3 mating type gene®] se-

quencing2 dideoxy chain termination methodol w}z} 3§

Table 2. Compositions of culture media

Medium Medium (g/ L)
ingredients CYM CYMT LB 2YT
MgSO, 7H0 05 0.5
KH,PO, 046 046
KHPO, 1.0 1.0
Bacto-peptone 20 20
Bacto-yeast extract 20 20 5 10
Dextrose 20 20
Tryptophan 0.8
Bacto-trypton 10 16
NaCl 10 5
Agar 15 15 15 15

CYM, Complex yeast medium; CYMI, CYM plus
trptophanmedium; LB,  Luria-Bertani  medium; YT,
Trptone-yeastextract medium; TB, Terrific Broth medium

31 TH15). AH83 sequencing kit= United States Bioch-
emical®] Sequenase T7 DNA polymerase version 2.0& A}
£3992m1, 7]g acrylamide, bisacrylamide, urea F<&
Sigma %@ BRL AEE& AM83l9th. 18]3 Age3 mating
activity 2 UEh) &= 5.7kb9] Pstl-fragments= random subcl-
oning method pBluescriptll KSu} pGEM7¢] BamHI site
o)) 0.5-2 kb 7] 2 partial digstionA]7] DNAE subcloning
3to] sequencing reactiond] AMEESTE ¥R AHEHE
primer¢! T7, T3 2 reverse primert oligonucleotide syn-
thesizer (Dupont)2 43t zH wkg-of 510 ng T2 A}
4359t} @719} polypeptide /Gl tlgh homolgy HliL
B2 blast programS A3t T

2y o uF

7Y AR AAH(mating gene)E Fedt] 43t

E FEAFY 5o 38317 st A@APL o 2
Z o2 o}F &A EuHA multialleleic mating type
AYE X e A(S. comune)] mating genes o] &34l th
HA FE FAX ] B2 E 98t Ax2E genomic library
2 B¢ 25 pSCl3 cosmid cloneo] A ¢ mating activity
of a3 Zregion®] YF-9 Y-region AHE AU A&
& AR CH10| HAPEFo] Z-regiono] ] wHj =
A8 Y-regiond matingo] doj'd W] mating alleles
typeol whe} AAA F47A ) WA Befste Reg &
#A 9lon, metA 229 cosmid cloned] o3 mating
activity S B21317] 93} ojn] ¥ Ael~Ae99 A
o mating allelesol] thate] Z4zte] 4¥L Sk 1
A 1-71 FFANAM 239 459 2 Y3region EFE X F
3 of 5.7kbe] cosmid clone pSC130] A o1& # 93 Aw
2 2 Agd~91A 9 allele type #F| st EF
activity 2 JeRJIl e o] @r)4te] A ¢3 mating locus
o 22 A7%E Jehiglch 281 Fig 19] Yregion?| 9
71 dA JeEY gE 3719 hoemodomaing mating
activity 2] 2@oj] A ¢1 mating allele type-& ¥ 33t mating
activity f-%o] 4 BRoZ &z glon19], £
AT AFHE 2L Ao EHste A2 Yehd.

AR 4z st Specht F[191& Z-

region¥} Y-regionofj A wE0]A F-AA}F AHE-E o] multimeric
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protein complex Fej7} =o] AA HA 2Hd FAT
A0 R F=33 glon o]d #3 Z-Y polypeptide com-
plex o) & 843} ZdS AR)S vt ot 18] X uhd
Aol #ALZEH genomic libraryE A 23}3 7] A £
2] ® mating activity 3 A ¢3 mating locus?] ¥7]4 ¥
BAL Y3t 29 cosmid cloneF Z3-region [10]2 A
913 Y-regiond] H7I1MEE AU

A9 Y- region®] 3] DNA sequencet 3,120 bpZ A
Fig. 1] Yeht glow, o] dujid 2o 4(1-71)¢] mat-
ing #4<¢ UYehlE Ae3 locus E714 8% Y-region?)
EE sequenced X3t JIFE AAHoE FAU3Th
A719F )X second loading 2. & g7 w33 <F 250 bp
£ g%len, o]E subcloneE 9| sequence overlapping
25 & oligonucleotide synthesizer primerZ A3 s}
o AA sequenceE 4o 2 13t} Blast program
£ A3 A A2 nucleotide g 7141 E <] homology Bl ¥
Ao e 1-719) st oF 9% & homologyS e}
Wlen, 1-71 A ¢3 mating locusi| X 25 7702 345
= exon? $x]o] ma} 1o th3k homology Z23}& Fig. 1
o] A} homeodomain} acidic-rich, basic rich region, serine
rich region 3% 7 Jehi Ao

770¢] exond| A9 @7IMEL FRIAAY 171 Ae3
mating locus®] Y3o] tjste] A9 %% o]4e] o]Z& ho-
mologyE Uehf3len, A0 2 AR (acidic rich region)
o)A <k 97%, HD (homeodomain)ojl A= 2F 99%, BR (basic
rich region)o| 4 <F 97%, 18] Ser (serine rich regon)o|
A 2k 5% 9] %2 homologyE e o] A7 FHA

B9 2 WE UehiA g Ro2 Y5t 28 Fig
20 A= blast programS ©]83 translated polypeptide
sequenceZ 75 Uehl o o] AR} thE dulit
S. commune A @3 mating locust] ] Y-region-g |53}
02 Aq allelest]] Y-region# Wi 24§ Aol
Table 34419 homology ¥4 A4 E 4HBH vt Aa
3¢] Y3-region [20]7}= <F 97% 2] -2 homologyE YE)
I YA 2 9] Ae mating allele gene, Z Y1, Y4-region
[20], Y5-region [24], Y6-region [17]F= 41~49%9] =&
homology 2 mating activityd] #3}l1 e ASE e
wto}. E3] matingol] 19 transcription regulator2 &2 3l
homeodomain motifel] & 2 98%2] homology7} v}ebd
0.2 Z-region [11]9] 74%° ¥15te] ) zbe] 433] =
& FAFH HEA] FAHUTE B H1]9 Y394 AR
A 97%, BRo A 100% 18] Serd| A= 98%2] A3 =
& homology & AU I AF= I3} th(Table 3). o2 §
e Fig Bujd AYste
of 71 gl 1o} 433 &L e FHH HEC] 9
Fo A1 LS F5T F 3lev, 53 homeodomain
motifo] & Y1-& ] £33 t}E mating allele geneZt = 85%
o]4+9] &£ homologyE Yehfiglor| I 9] AR, BR, Ser
BYo)AE 10~50%0] o] Z& F& WEE uehgh 53
A" 971A8F A homeodomaing helix-turn-helix
gelo] vide BAHbE FREL Drosophilad] antennapedia
proteindl| A 28|31 Ustilago maydis®] mating-type poly-
peptide (bE2 & bW) FolM T Hl&3lA ez gle A
o2 gEA Uk

2 mating allele typeZt

Table 3. Polypeptide identities of S. commune UVM 1-34 A @3 mating locus to other mating allele types (Y1, Y3, Y4, Y5,

Yé6-region)

Identity ratio of S. commune UVM 1-34 A @3 (Y-region)

Mating allele

types (Y-region) Polypeptide Homeodomain Acidic rich Basic rich Serine rich
sequence (exon) motif region region region
Y1 49 90 36 24 43
Y3 97 98 97 100 98
Y4 41 86 14 21 48
Y5 46 86 36 38 50
Y6 41 85 10 17 48
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ATGGTGGATCGACTCAAACTCCTCCAAGCGATATCTACTTCCGCGAAGGATCTCGCTTCCTTOGCCCTCTCTCGAGGOGC 80
CTCTOCOCTTOCACAGCCCGTTGECCTGACCGACGTGACCTTCGACCCTCTCCCACTCCOCGACCTCAACGCCCTCCACE 160
AR

GCOGTCTCAAAGATGCAGGGCTCCCTCCGAAGACCACCAAGTCTGCCATCAAAGCGTACGACGAAGCCTGCTCCCGATGE 240
AR

AGGAGCACCGTCGACGAATCCTTCAAAGCTACTGCTAGCGCAGTCTCGCCCCGCAACTTGCATCTCTTGCTGTCGCTCCG 320

TCATCATGTCTACGCGCAGCAAGTGCAGAAGTGGCTATGGCAGGTTCTTCAGGTTCCCGAGCTATGGAAGGCGGAGATGG 400

COCAAGCAGOGCGCTCACATTACCGCTACCATGGACACAGACAAGAAGCCTCGTCCAAAATTCCACTCTGTGCGTCTGTAC - 480
HD1

TCGGTGGCACTCGTATCCATCTCACACCTTCTCAGGAATACACGCCTCTGCTOGAGCTGTACTTCCACTTCAACGCCTAT 560
HD2

CCCACCTTCGCAGACCGTCGCATGCTOGCAGAGAAGACGGGTATGCAAACCAGGCAGATCACAGTTTGGGTACGTCCACC 640
HD2

TGTTCCCTTACTTCGCATCATATTGACGGCTTCCAGTTCCAGAATCATCGTCGACGGGCCAAGGGTCCCCTTCCCCGCAT 720
HD3

GGCGOOGACTGACAAGGTGCACCTGTTCCCATTGTCTGCCGCTCGATCGTAGTTGACCCGACTCTACCAGATCCCGATGG 800
AGGAATTCGAGCGCCAGCGOGAGAATATGGCACGCAAGCTACTGCCCGTTCTGTTACCCTCACACCTCCGCCCTGCCCCA - 830
TCAGGCAGCGAGAATGCGTCTCCTGCTAGGTCAATCCCGCGCGCCACGTTGAGCGCTGCGAAGAGCAAGAAGCCAGACGG 960
OGACAAAGAGGCCCTGCGCAAGATCGGGAAGAAGGCGCTCAGAGACGCAGCGAAGACCGCGAAAGCAAACTCGTCGACTG 1040
TCTTGGGCGOCTTGGTTGCGGCGGGAGTGCAGCAAGOGCCCGGGGCCAAGAATTCGAAGAAGAGCAAAAAGGCGGCTCGC 1120
AAGAACGCACAGGACGTCGAGATGCGCGATGCTACGAACTCGCACGAGAAGCGACGCAAGACCAAGGCGATGCCGCGACC 1200
OGCAGGTCAAGTTCCCATGGATGTGGATGGGCGCGCTCATAAGAAATCAACCAAGACAACCTTATCTGCCTTCGATAGCA 1280
AGGCAGAACTCGCATTCGCCOGGATGGCTTACCCTGCCCCGTCGCCTTACGCATGGGTTCATACGGCGCCCAAGTCTTCC 1360
CATGTCAGTCATGCCAACGCACGTAGTCCCTCCCGCTGACATGCTTGCAGGTCATGCCATCTGCGCCATCTAAGGATGCT 1440
OGCATTTCCGACATCCGTAAGCTGGGGAAAGGGAAGCCCTCACAGAACGTGCGTCCTTCTCGTGACTTACATGTAATCTT 1520
GACATTAACTCGACTGTCACAGCCCACACCCACCOCCGCTACCTTCAGTACCGTTCCTCCTCGCCGCACCTCATCCCGCC 1600
TCAACGCGATGCGTCCTCOGTACGCATTCCOGGCCACCTACGACTCGGCCTCTGTCCCTATGACATTCGCTGCCGCTCAT 1680
ACTCTCAGATTCTCCTTCGTTACGGACAGCCAATCGTTCCGCTTCCGCCAACGTTACCCTTTGAGCGTCGGCGAGAAGGT 1760
CCATTCTGGCGOGATCGACGCTCTTACTCGTOGTTTCGAAAGCCTCAGGGTGTTATGTGCAGAGGTGTGATGATTCATTC 1840
ATACGGGTCTGCAAGTGCTGATTACTTCATCCCCAGTTCTCCACTCCGAAGAAACAGACTTCGTCCTTCGAACGCCAGAC 1920
CTTGTGTCGTCTACGCGCOGAAGGCCTCACGGCTGGAGAAATCGAAGTGCGCCATCTCGTTGCCGCTGATTCGTACGCTG 2000
CTCGTAGGGCGATCACATATGTTCCCCCGCGAGCACCTCTCGACTCTGTCGTTGTGGACCTTCCCCGCGCACTTCAACTC 2080
CGGCTOGTCAAGOCCTTAGTTCCOGCCGAGCCAATCGTTCGGCCAGACGACTTCGCCCCCTTTGTCGCTCTTGCAGAGAA 2160
BR

GCOTGCGAAGOGCAGGGCTCGGAAGGAGAAGAAGAAGCAGGCGGAGAAGGAGGCGCGCAAGGAGGAAAAGCGCGOGCGGA 2240
BR

AGGAGGCAAAGCAGGCCAAGAAGGACAGGAAAGAGCAAAGGGCCGGCCTTCCTCGTCGGTCACCGTCAACTCTCGACACE 2320
Ser

AGCCGAGCATCGTCCGTTACCTCCGACGCATCGGCGACGTCGAGGAAGTCGAGGACATCCCGAAAACCCAGGGACTCTTC 2400
Ser

CGCGTCCTCCGCTGCATCOGCACGTACCCCTTCTCTTTCTTCTACCTCCTCTCGACGCTCGTCGAGCACGAGCATGCCGG 2480
Ser

CGACGCCTCGCATGAACGAGAGCCTGCCCGTTGTGGCCAGCGACAACTTTGTGCTCGGCACGGACGAGGATCTGACCATG 2560
ACGCCCGAGTTGATGGCGCAGCTTTTCGGCGAAGACGATGCCTCCGGCCTCGACGAACCCATGCAATCCGAAGGGTTCAG 2640
TCCAGACATGCTCACCTTCTCGAGCTGCAACGATGGCGCTCTAGGTGACATGACGGCTGACGTTAATATGGCCCGAGCTC 2720
GGTGATCTCAGTAACACACAGCTGAGCTTCGACGACATGAACTGGACCAGCAGCATCGACCTCAGCACACAGCCTGCCGC 2800
CTCTTTCGACTCATCTTCTGAAACGTTGAGCATGGACTTCAATTGGCTGCTCCCCCAATGTGCCAACACGGCGCCCGATT 2880
GGTCCGCOCTCATTGGCATGACCCCCTCCACCACCTCCCAAATCAACGTTCTCGGCGGCACATATCCATGCGAGCTCGGC 2960
GGAACCAATACCACGAATGCACCGTTGAACTTOGCTGACCTGAGCTTTGAACTCGGCGCCGGCGAAGACTGCTTCATCAA 3040
CTTCGATCACAACCCCCTCGGTGGCACGATGCTCACCGTCTGAGCTCTGCATCCATCCTACACCATCCTACCCCTTCTCC 3120

Fig. 1. The Nucleotide sequence of 3120 bp of putative A a3 mating locus(Y-region) isolated from Schizophyllum commune
UVM 1-34 indigenous to North America. Putative exons partially concerning with A 3 mating activity are
indicated with seven shaded boxes. Underlined sequences in the shaded boxes, HD and AR, BR, Ser, indicate
homeodomain motifs and acidic, basic, serine-rich regions.
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Y4 E
Y5 E
Y6 E
3 4
Y3(1-34) WFQNHRRRAKGPLPRMAPTDKIPMEEFERQRENMARKLLPVLLPSHLRPAPSGSENASPAR-SIPRA
Y1 M::iP: i i PITLG-N:KT: DLTTSS: :
Y3(1-71) ::: N A I S S L L
Y4 vl :SA vesLeclree IVt tPTo i FAP:N: tK:L:A--AS:Q
Y5 e S :::::SPN :PAP:N: : NN: TPFAVAK
Y6 H e (Revisiii it ViPiMKILTR: N: : DIITPRQAAMG

Y3(1-34) TLSA-AKSKKPDGDKEAL-RKIGKKALRDAAKTAKANSSTVLGALVAAGVQQAPGAKNSKKSKKAAR

Y1 RALPP: : ED: : PQVTRKTSK: VP: T: HPAPSTLVAPSQD: : M-: DAIS- - -~TK~--KTKKAK-S--
Y3(1-71) H PSS SRS R RS RS SRR R RS S SRS S S S S S SN S S S S S S S S S SRR RS VM
Y4 SAGKSS: NA: RLSEL: KA-QQVPR: PSEN: EAGPSSLGAMLARVMHNDS: SKKK-S:KA: : E: ASQQ
Y5 MMAQRS: GRSK : NANQSTSQAAK : Y: KKAGPSIFPGSLMD: VSECTSPKPKKLKKKKS: AV: T----
Y6 LKGMQSD: ALKTQKAAKQSS: KTPR: GPSTILG: LVVGDQPAVPERKKKSKTSK: PAHLAP: ~----

Y3(1-34) KNAQDVEMRDATNSI—IEKRRKlKAMPRPAGQ— - --VPMDVDG- - RAHKKSTKTT - -LS-AFDSKAELA

:QCA: It :K: --S:KP: : : :MKKL: KGVVGTAD- : AMCIDPP-QUP: : NKVKPKKSM-: :::Q: : ¢ 5
""":::::::::::----::::::: ::::::::::——s—:::::::::

‘M:KL: : A s :PFD-:::: :ERADK: SR: AMKKAKKSPR: :
: : M:KL: GA:N:GGSGA: : : : : 1 -Q:KTAP:K: SK--Q: —::::AN"
-- DV V 1SKK: :K::T:KL::VV::APAGL: : : : : TQDDKASRKAA-KK-A--KKEK: VASK

5

Y3(1-34) FARMAYPAPSPYAWVHTAPKSSHVMPSAPSKDARISDIRKLGKGKPSONPTPTPAT FSTVPPRR 'S
Y1 $iQAriSiiKerii i tR-PQTDA:K: KASSVT-: : VAR: :: :R:GKP--SP:A--S::::S::V:
Y3(1—71) :::::::::::::....::::::::::::F:::H:::::::::::::::L:S::::-::::::::::
Y4 (:QA::S::Q: Y i SR-:P:AQK: :SD:PRK---:FGQ: :: tR: :SN--8: ----St: it tH: e
Y5 KA TririiiiR-PQD:KQKDVRMR----:AS: i :: :R: TSA--: INPSSA:::::::L.
Y6 AFDS GELAFAR: AYP: P-SKYAYVHTRKPHPTPSDTSARPYGQLGKGR: Tt APTATT: :: : :H: V:

Fig. 2. Partial copmparision of deduced polypeptide of S. commune 1-34 Aa active mating locus(Y-region) indigenous
to North America. Sequences indicate for Aa putative translated polypeptides(Y-region) of Y1, Y3, Y4, Y5, Y6
mating loci. Identities are represented by (:). The beginning of each exon is indicated by the exon number
above strain No.1-34 Aa Y3 line. Dashes indicate gaps in alignment. Shaded boxes HE' and AR, BR, Ser
indicate homeodomain motifs and acidic, basic, serine-rich regions.
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Fig. 2. Continued.
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