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ABSTRACT:

When a homothallic ascomycete Aspergillus nidulans is exposed to visible light, cleistothecial devel-

opment is inhibited. The light response of development in A. nidulans implies the existence of delicate regulation
process including reception and translocation of light signaling and determination of development. Previously,
mutants that could develop cleistothecia even in the presence of relatively intensive visible light were isolated and
several complementation groups were identified. A gene that was able to complement the sil498 mutation, which
was responsible for preferred cleistothecia development under visible light, was isolated from AMA-Nofl genomic
library. The silA gene retained in the 4.3 kb recovered genomic library DNA has an open reading frame (ORF)
consisted of 2,388 bp nucleotides, interrupted by 3 introns and consequently encoding 795 amino acids. The putative
SilA carries a Zn,Cys, binuclear cluster motif at N terminus and shows high amino acid sequence similarity to
Aro80p of Saccharomyces cerevisiae. Deletion mutants of silA showed a strong induction of sexual development
under visible light, indicating that SilA is involved in the negative regulation of sexual development in response

to the light.
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Aol &b e AWHO® f7d (sexual)
2 T (asexual) 2] o]F AEAE Zteth A
Al 32 (vegetative cell)®] 3/d-2 T4l (haploid)o] i, o]ul
A (diploidy= A& s 3482 oA A A o=
ebdTh. AP X191 Aspergillus nidulanss 73] ¥
3t2 BHH 33R AGAE 7RI, ©EAl ] o]
W37t gle 7442, dA|olA oA 2 = ATt 7
Tl ofa] Tl E Mok A2, 2E]aL oA 7
7Egol| kA nondisjunction®]] 2J3l] T 8}s})
£ 7444 (parasexual cycle)°] ZZ7lo]tH(Pontecorovo et
al., 1953). ©] & §442 AN = A2 T Folilo]
s & o8 Fo]d(coenocytic hyphae)°] ©]E/F
(dikaryon)2] AP W= EA 3 Fo]29l ascogenous
hyphae® *3}ato] 31-§-F(karyogamy)o] dojubal THi+
A (meiosis)y AAA =W, ZH4Ed T AA|EZL| 2

&l shuke] Ad(ascus) Stoll 8719] Apd3EA}(ascospore)”}

&
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AT Fold §3 Fo mE e FolaAd <
3 AAE FAAR2] FZEQ cleistothecium WHF-olA &
ojutt},

gk 9 Alskely B4 Aol sk FAdxEAt
(conidia) FAoll= oI 714 ALY o] 8AE =
Aoz dHA T JAWHAdams and Yu, 1998), °]E2]|
ARA 7Folu 2 7)%el| et A= B8R ok AF
ojty, Evole] &3 WIxg A3 ol ojshd, ¥4
Z2F GAole Holx oF 2001 FAAE ey
(Clutterbuck, 1969), F-AHZAE JA38la e AA=ZF
Bl mRNAE €of o] thgh ¢cDNAE ¥=o] ANt 4
= °F 1,200009 FEAPE adEva e
(Timberlake, 1980), ©]+&= A A2 6% =5 A3}
FolH, o] F EAFAHGN FolatA #gsh=
Az e 30009502 FYHT). ol9h e A= 4
o= mRNA oA & o 43s] B2 o 85
7F FAREAL 23 gl ol&Ht AMES AlAFSIT
S BRI Als BF Ao #HAT Aoz FHF
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= fluG(Lee and Adams, 1994), 53} A4 3g &
ot Zow FAHEE fIbB, fIbC, flbD(Adams and Yu,
1998) 5] R =AUt}

A5 =GN Aspergillus®] /33 Sac-
charomyces 5= Neurospora®] f/3538ke} 2 Q3
& FEFEY] o] FAEESE frEshe Zlo] of

Ao}, Q388 RS T GO vyt
Qo] J& uf B 2 dojdti(Han et al., 1994). ©]
A A nidulans®] FHd ZAF B0 FA &S &
SHEs7] f1g Wgelr] Bk, £ Y o
SO o S At S MY s
AAFSEAL et
A. nidulans®] 3ol YIS vA|= o
A&l s
27F E2AE o fEESkE AAE s
= o] o] FAEATHHan ef al, 2003). &, IF
Fo] g 9 FAE e ATy 22 gaddA
AEstRt RS F2 fEE, v AEE
S E FARE F2 f29 XA acetate)S
grgdor FAE e TS| AT ol
AR At F2 3714 TFel o2 o et
ot TSR] A o] dofas AlAKSHAL At o
A st FARE IAMAR $7] T F71E AEStaL Al
& wiFsh /8713 WA sk, olelg A A4t
Z>(hypoxia) == 714 (anaerobic) 2= A4 E3}H
7t F2 FEHS HojFEtH(Han ef al, 1990). =3 1M
KClL, 0.5M MgSO,5 9+ 2~Ed|X(salt stress)9t 1.2 M
sorbitolZ} 72 4AHF 2Ed| 2 (osmotic stress) = 2o
o|gt ~E# X (light stressys-2] 4% 2EHZ7F E4)
g o fAEsShe A AIE L T3Skt doju=t
otz FAVGEH RO A X 3= XA R 7
AEAE Aok AR S YERAL Sl ol A3
= oA ZE# 2 whgete] ko] WEkE A ske
AN L] SR AYS AAKSEAL Utk o)9f Zo]
ZE# 2o ¥hgste] wshe] Weks AAste 5ol 14
2A7F EAE Aolgh= g st AR Ak o
S 98 wpH o = A Hlof] ¥-g-51A
AHESF A4S B Ao g FFsk 2744 s
o] g ERClE #EE AEste], Yol tisliA
oJsHA| Whgete EAWol7} 8Fo] U= ol
7}7t 652 M2 tE complementation 150 &35
Ao R AYPEon 7H7ke] EAMo] FHAES 5ild98,
silB216, silC18, silD6, silE1l, silF174% 8% A tH(Min
et al., 2007).
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A. nidulans®] ©F33¥ FFZ Fungal Genetics Stock
Center(FGSC)oIA B4Rk A4S ARSI oH f3%)
gy 9 ARdE FFEEE prG89s 7H ATI3HEF
o} wujste] ved ol pyrG89e] AXE AYe AZFTA
= 5835l HSY2(ved', AargB::trpC, anAl)Z 8 H 3
o o5 AME-SIATE. Escherichia coli 4+ DH50E
ARSI RS B8] 918 genomic library=
FGSColA #4% pRG3-AMA1-Nofl libraryS AFE-3}1
A, AZE plasmid DNA A &3} DNA S35 93t ¥E
= pBluescript II SK(-)(Stratagene, USA)®} T-Easy
vector (Promega, USA)E A3}t

AR (CM)S} HAHIA] (MM)E Han 5(1990)2]
Wo g FHEAT}. 4. nidulans TFE 37°C, SEAE[A] 9|
Al 347 wiFeidlen, fHets E4E% gt Zash
FYaTEo] H7H HAE AREsln E2Y 2
715 Agkel7] $18iA sodium deoxycholates HF&E %=
7} 500 mg/le] EA H7FetAth FEEA S 397 wiF
Sk Wl FHAIZHE 0.01% Tween802-2 33t U3 4
I HETE FAEA o] A 1 miE A wfFdel
JEste] wig, FEHSo] ARSI AEsE &
Aoz FE37] Hal HE -, 24A7F <t BE-3te] ul
kol SAIAZ] T2 Al vlFskti(Han et al., 1990).
E. coli #5752 LB A, ampicillin? kanamycin®] 37}
F LBHIA9} MacConkey agar®l =] ol|A] vl o5} t),

sildA Al A7IMEE BAs] flEl AMAL-
Notlibrary2] Nofl-Smal 4.3 kb2] genomic DNA7Z} 4]
H dHS A3 o]& pBluescript II SKoll S22 3}
o] pSILA 2} 3t eH o] Agda i A=E st
(Fig. 1). o] HHLE ThA] Sall self ligation 6 kb(pSILA9S03)
I} Sall-Sall 1.3 kb ¥ (pSILA9804), Psf self ligation
5.7 kb(pSILA9801), PsA-Psii EH 1.6 kb(pSILA9802)
53 70| pBluescript 11 SKel subcloningdted @714 4
< s AEEFEYS Fs] g Fekans
DNAT alkaline lysis®' (Sambrook ef al., 1989)= AMg-
ste] FH|sIRoH, TdaA AMN-Eolvt 4. nidulans
FAASAZHE Z2rE DNAE 3, 28|
Southern analysisE S33l7] 91§ genomic DNAE Lee
and Taylor(1990)°] o2 FZ3Uth 5, 2 #A}
Al 7FE 20~60 mge WFFE] "o}, 400 we] Lysis
buffer[50 mM Tris-Cl(pH 8.0), 50 mM EDTA(pH 8.0),
3% SDS, 1% 2-mercaptoethanol[& #7}ste] 2 &31s}
St} o] tubeE 65°ColA] 1A1ZF B2 WhgAIZl &, F&F
] phenol/chloroform ¥o] FZ3IL A eSE A
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(A)

-976 cccggggatc gttgtgggta atttttcgac ccteggtgtt aagggacgta 1375 AGGACAAGCG GAGCTGGTCC CTCGCGTATG AGGGGTATAT CCCTAGCGAC
-926 tttagatgga tcttcctatc tagacgtgcc gtacgtacaa gaaggaatcg DKR SW%W¥SsS LAYE GYTI PSD
-876 ctaaagaaga aatgagaaag aaggattgtt gttgcaagga agtcttgtag 1425 CAGATCAAAC TTCGACGACA GCGGGTTCAG CGACTGCTCT ATGTTTACAT
-826 gtggctcacc gccttcagga cagegcagge cttggecgag tcactaaggt Q I KL RRQ RVQ RLLY VYI
-776 ctaaggtcta aggtccttgt ataggeasag gacccataac actcgggtge 1475 CAACCAACTA GCATGGAGAA TAGGATGTGT ATCTCTTATG CCTCAGAGCT
-726 tccagccagc acgcaatcat tataaatata tattggtgac ggtataaggg NQL AWRTI GCV SLM PQSTL
-676 ttcgtgagea taccctaccg ccagtgacga tgeaccaata cttacaacac 1525 TGAATCATGC CATCTTAAAT AGGCAAACAT CAAGGAACTT GAAGCACTAT
-626 cagacatagc atagttagta attaattatg atagcccatt actatactgg NHA I'LN RQTS RNL KHY

-576 tacatatgcc aaatgatgca tcgtgaatac aatgtccaaa ggcacgtgat
-526 tcgtgagcac cagtggtgaa ctttcttata tattttttta ataattcata
-476 tttcaacaaa ttggcaaggt ggccgagegg tctaaggege geggttaagg
-426 tatctaatta gaacctcctc ttgatctatc aagtttccge gtcattaatt
-376 tggcgtgggt tcgaatccca cccttgtcat attttttttt tttctcacgg
-326 gttttctaaa tccgacttca ctccaatccc taagagagag atttatatat
-276 cctgtgacca tagctctgea caataccget aaaaccattg cgttgttcat
-226 tctttgaatg cagattgaag gaaaacctgg cccaggtcaa cttgggetgg
-176 cggatatttt tcacttcggc tagtcgegge tgttttattc ccaacctcag
-126 gcattctttc actttacaac acccggtcag ccagecgetg tcteggttge
-76 atccgegtga getgaatcta gattgeatga ttatcttata tactgaacca
-26 acggtcattg gtcgaatttg attgtcATGG AAGCCAGAAG GCATTCAAGG
ME ARR HSR
CCCGGCAATT CGTCAGAGCG CACGTACCAG CGTACTTACA AGGCTTGTAT
PGNS SER TYQRTYZK ACTI
CCCTTGCCGG CAAAGGAAGG CCAAATGTGA CCTGGGCGAA CTCCCAGACG
PCR QRKA KCDLGE GPDG
GGTCTCCCAT CGGCCCACCA TGTGCAAAAT GTCGGAGAGA GCAGAGAGAA
S PI GPP CAKC RRE QRE

1575 AACGACCAAT GGCTTGCATT TATGGACTCT TGGATGGACC TCACAAAGCT
NDQW LAF MDS WMDVL TKTL

1625 GGCTAAATCC GTCACAGATG TTTTTTTTCC GTCCGCAGAC TTTGCTCGGC

AKS VTDV FFP SAD FARAQ

1675 AACAGTTACG TAGTGGTCGG TATATTGATA TGTTGGACCA CTTCCGTCCT
QLR SGR YIDMULDUH FRP

1725 CTACTACTAA AATGGGAGGA AGATCATCTC CGGCCGGAAG gtaagctact

LLLK WEE DHL RPESGEG

1775 agccatatga tgcatccaca gaacacttgt cagctaatac attgcagTAC

L

1825 TCAACAAACG CTTTTATAAC GACCTGTTCA TCGAGTATCA CTTCGTCCGA
NKR FYN DLTFTI EYH F VR

1875 GCTTACACCC ACTCGATCGG TATGCAAGCG GTAGTGGAGC GTGTTCTTGC
AYTH SIG MQA VVER VLA

1925 GGATAGCGAC CCGGACGTTG AAATCCGCGC GGCGAGCATT GACCAAGTTG

DSD PDVE I RA ASI DQVD

1975 ATTATGAATA CATCCAAGAA GTCATCGACG GTTGTTGCCA GGTCTTACAG
YEY I QE VIDG CCAQ VLAQQ

2025 AAAGCAAGTG AGCTGGGCGA AGCCGGGGCT CTGAAGTTTT CCCCAGTCCG
175 TGTGTGTTTA GCGAGACAAG GGCATGGGAG AGGAGGAAAA AGCGAGgtag KASE LGE AGALKTFS PVR

225 wt RoA thE ‘:t‘: K K th A 2075 TATCTTCCTT CGGATCACGA CGTCCTCCAT CTTCTTGATG AAGGCATTGA
gtgeceggac aacgatcacc gtattttcca tgttgacaaa atctacag! I1 FL RITT S S I FLM KATL S
2125 GCATTGGGAC CCGCCATGCG AAATTGCGTG AGTCTCTAGA TATCATTGAG
16T RHA KLRE SLD IIE
2175 CGCTGTATAC AGGCGCTTAA GTCCAATGCA CTGGACGATA TTCACTTGAG
325 TAACGTACGA TCTCATGATG ATGAGGGGCA GGAGATTCGA CAGCGCGATC RC1o ALKk sxa ool nis

NVR SHDD EGQ EIR QRDL
2225 CACCCGCTAC GCTGCCCTGT TGGAAACACA TGTGTCGCGC CTACGACGCA
375 TGACCTCAGG TGACAATGTC GACGGGTACA CTGAAAGTAA TTTAAGTTCT TRY AALL ETH VSR LTERERN

2 CAECAiCC(T;A CBGCZ’AAXAA ETCgCAzACE CGECSCTET CkGCiTCEAC 2275 ATTTGCTCGC CTCTAAGGCT ACAAGAAGCA CCAATGGGTA TACGGTGCGG
5 ; A LLA SKATRST NGY TV R

HQPT AKN SHT RQLS AST
2325 TCACCATTGG CAGATACCGG CGCAGAAGAC AGTACGCCAA CAATCGGTGT
ATTGGAAAAC TCCATGATGC GCACTGTAGT ATCGAGCGGA AATGATGCAC SPLADTG AED STPT IGUV

LEN SMMR TVV SS G NDATL 2375 TCCTGCTG66 CAAATAGTAC CCGAACTGGG ATCTGTTCCA ACATTTCAGA
525 TCAATATCCT CTTTGAGGCA GCTGCCCATA GCCAGGAAGC GGACCTGGCC Pac o1 vr Pl S VR TR AN

2

o

7

(52

12

(%2}

275 TCGCAGACGA GCACTCCCTC GCCCGCGAAT ACTCGCAGAA AATTGTCAAG
s QTS TPS PAN TRRK LSS

47

(%2

NIUL FEA AAHS QEA DLA
2425 ATATGGCTGC TGACGATTGG CTTTCTTTGC CTTTTGATCC TTCTATGGCA
575 GAGGCGAGAA TGGATTCGAG GGACACCAGC CGTGCAGTTA ACGCGATGAG M AA DDV LSLP FDP SMA
EARM DSR DTS RAVNAMS 2475 CCATTTGGGA TGAGTGGCGG AGGACAATTC CCAGCTTACG AAGGAGGTGC
625 CTACGAGAAT GCATTCAGTC AAATGCACTC TGCAGTCCCG ACCGGAATAT PFGM SGG GOF PAYE GG A
YEN AFSQ MHS a4 VP TGIF 2525 CTTGAACTTT ATCTGGAACT TACCTTCTTG Aacgtaagag tgtggttgag
675 TTTCAATGGC AATCCGGCCG GTGGAAATCT CCAATGCGTC AAAAGAGGTA LNF I WNL PGS %
SMA I RP VEIS NAS KEV
2575 ggcaggtgtt gtataacggg tggtttgaca atgeggtggg ttegtctagg
725 ETC¢CC$CT; GGEAA$CGEG CEGAETTSTG QTGQTGSGA; GGETT$CC;C 2625 atcatcgtta cgaaatcgat agaccatgge aagcgatctc cgecacttee
! 2675 ggggcaagga agctgaatgt ttcgtagegg ggctcgeaat ggegaaagtg
775 CAGAGAAGCC ?TTACACTCA TTGACCTata agtgecctat gtttaagtat 2725 atatcccagce caagtcaagt acaaaacttt ccgatatcgt cccccaattg
RREA VTLI DL 2775 actcggectt ctttgagecac atacatctat gaagcatctc cagccgceagg
825 gtggtcagea tagtggttga tctcttgega gecagATTTT ACGAGAACAT 2825 aatacgaagc gagtggctis gtictggatt gegagatcga aactcgegea

FY ENM 2875 taataacttg agattggata tacccacaaa catgatcaag ggaatcatcg
875 GTCCTCATTG TCCCCAATCC TGACCGACTT CTATGCGGAC CACCGAAATC 2925 tgctaatgat ctactggaca atgaaactca gegtgetege cattatcgtt

ssL sPILTDF YAD HRNH 2975 gacttgaagt ttgctcaaag tcttgcgcac gctatcgaat tggacgctca
925 ACCGCGAATT GATCACCTGT GATCCCGTCC TGTGCTGCAC GATGCTCATG 3025 agctattaag ccagtatgea agaagagacc aagtcgaaga ggatcagcga

REL I TC DPVL CCT MLM 3075 ctagcattgg atgacaacac gatgacccca gttaagaagc tattcgacat
975 TTATCTTCGA GGTACCATAT ATTACCGGGG CCAGGTGGCG AGTCAAGAAA 3125 ttaatgatga caccggcagt gactgttcat atttccageg gotctgteac

LSSR YHI LPG PGGE SRN
3175 agcctaaatg atcgcttcat gaacagccag tgacggagtc agaaaacgat
1025 CTTCTTTATC CATCATCGTC TGTGGCAGCA TTGCCAACAG CTAGTTACAA 3225 geaggacctt tcatgacata cacgcagcga Caggasgaga CAECEAEAAg

FFI HHRL WQH CQQ LVTR 3075 gottagagat coRoREOCHS
1075 GGCTTATATT TGGGCAAGAA CGGACCTCCA ACTCAAAACT TCGAAGAATT
LIF GQE RTSN SKL RRI
1125 GGCACAATTG AGGCTCTCCT ATTGATGTCG GAGTGGCATC CAAGATCTCT (B)
6GTIE ALL LMS EWHP RSL
1175 TCACTTTCCC CCAGAAAGCG ATGGATGGGA TTCTGACCTA GTCATCAAAG Smal  Xbal Pvull Kpnl BstXl  Clal Notl
HFP PESD GWD SDL VIKA
1225 CTCCCCAGCC CAGAGATGAG GATGTGTCAT CGAAAAACCG GTTCCTGGAG
PQP RDE DVSS KNR FLE
1275 GACATGGTTG AACCGGCGAA GAGATCCGAC CAAATGTCAT GGATGCTGCT
DMVE PAK RSD QMSUW MLL !
1325 TGGGGCTGCA TTGTCCCTCG CCCACGAGCT GGGAATATAT GAGGTCAACG 1kb silA ORF (2388 bp)
GAA LSLAHEL GIY EVNE

Fig. 1. DNA sequence and Physical map of si/A gene. (A) The complete sequence of Smal-Nofl DNA fragment which includes
the whole sil4 ORF is shown. Underlined capitalized letters are binuclear zinc cluster motif and underlined small alphabet
regions indicate introns. (B) Restriction map and gene structure of sil4 gene. sil4 ORF is indicated as arrow. Introns and
Zn,Cys, binuclear zinc cluster motif are represented as black boxes and dashed box, respectively.
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Table 1. Oligonucleotide primers used in this study

ol
5
o

ol

Name Sequences (5'-3")

SAS 1 ACAATGTCCAAAGGCACG

OMK?24 AAGGGTTCGTGAGCATACCC

OMK?25 CAAATGAGGCCTCTAAACTGGTCAGGCAAGGGATACAAGCCTTG
OMK26 CAAGGTAGATCCAGGCCTAACACAAAGAGTIGTGTGGTTGAGGGCAG
OMK?27 CTGACGTAGCAAGCACTGCA

OMK28 GCGATCATTTAGGCTGTG

argB Forward GACCAGITTAGAGGCCTC

argB Reverse GIGITAGGCCTGGATCTA

SAS22 CCCTCGAGGGCCACACTCTTAC
SAS23 CCCTCGAGGGGAATTTGATTGT
consensus RRVSKACDRCRKRK TKCDGRKP~~—~=~=~~~PCSNCIKRGL~—ECTYSDSKKRKKK A Aol 3F2Ho] HHE o] 83l §33= PCRES &+
A.nidulans RRQNHSCDPCRKGKRRCDAPEN neanr ngwvSCSNCKRWNK--DCTFNWLSSQRSK 0 . .
AMstI 7 w ul 5] = =
C.heterostrophus  VEMDFRCKDCEEKKIRCFVETSs——----—- gRCAGCTSYGA-—ECSLFYSEKEWEE 45kar, PP et ©AIR annealing?t PCR mixtures 5
P.anormala KGNPNPCDHCRRRQIKCITVPN ]~ SNCVQCETKGI —ECTHSESPSNPAL O 2 3} nested primer 1 SASI, oMK28(Table 1;
S.cerevisiae GNLMGSCNQCRLKKTKCNYFPD ] —==—=-—— gNCLECETSRT——KCTFSIAPNYLKR . - . -
o 5] i O 9o)F]
N.crassa ASKTKACYNCHRKRLRCDKSLP~~=~=—~=-=ACLKCS INGE—ECLGYGIVLRWAA Fig. 3A®, C@)»—E PCR 3}] sild deletions #13+ PCR
1. edodes VRGARACTTCRAAKMKCVGAEDgq-—————-rQCQRCKRANY--QCI FEKHRRGRKP FHZAES A X3 UL FAHSTE F5¢ HSY2E
S.cerevisiae KYSKHGCI TCK IRKKRCSEDKP~—==—=—=——VCRDCRRLSF—PC Y ISESYDKQS
I

S.cerevisiae SKAFKTCLFCKRSHVVCDKQRP—======———~ CSRCYKRDIahLCREDDIAVPNEN

Fig. 2. Multiple alignment of Zn,Cys, binuclear zinc cluster
motif between various fungal transcription factors.

A ZTh 9olx DNAE Sambrook(1989) el ¢js)
DNAZZ}o]| ARg-8F3] T

UVEALE 53l &R3 Ed™oldFE5S complemen-
tationdh= FRAXNE WA, A nidulansOA A7}
B4 < (autonomous replication)?! AMA1S 7R 3L Q)
= 9HE AMS 18g FEAS
pRG3-AMA1-Nofl libraryS ©]-8&3}o]
AT}, A. nidulans®] FZ7AZHS Min
AEER oW E colis FAATLS
S tH(Sambrook et al., 1989).

THEL AHNES Min 5(2007)°] ol wt
Y3t Th. ORF #41& 918 PCR¥} RT-PCR2 rTaqe
ExTaq(Takara, Japany2 ©]-8-3I%1. 91, reverse transcriptase
+ AMV(Promega, USA)YS ARSIt WHAHE2 0.7%
agarose gelolX H719E sted, oF¥ DNA bands
UltraClean'"'15 DNA Purification Kito.2 RAs 3
pGEM"-T Easy Vector System I ©]&3le] &2y 3}
AT

A2} A A (deletion) 4382 18] Double-Joint PCR
(Yu er al., 20060 3stATH. WA oMK24, oMK25
primer(Table 1; Fig. 3AD, @)= 5'-flanking regions,
oMK26, oMK27 primer(Table 1; Fig. 3A®), @)Z 3'-
flanking regions TEHY 4 UEF PCRS T3l
argB AR argB Forward, argB Reverse primer
(Table 1; Fig. 3A®, ®)= PCRS Faste] 3 WA
PCR 225 Aot} F #A PCRE 3 #A] PCRO

genomic library!
FAAE HAAlst
S(2007)9] W&
CaCl, "'H< AHE-3F

Akl tH(Fig. 3A).

sild ] Hohdd WEE Axs7] 98t 4.
nidulans °F8 dF2] genomic DNAS F3o g 3lo]
SAS227} SAS23 primers(Table 1) PCRE 43 3}¢]
silA®] ORFE ¥3Fal= 9F 2.4 kbe] PCR products LU
I, o]& pGEM T-Easy ¥Elo] F2435}5t}. o] 7]
MES A & A F7IMEe] BF 43R0 pSILAOETS
HofiAtt. pSILAOET8 niid promoters 3313l
JE= pRB2-1 vector Z}ZHS Xhol® 2 *]E]3}e ligation
Fal E. coli FAXHSAE Ao o] pSILAO21°]2t &
sATh.

=

of o ¥O

SouthernZ} Northern hybridization

0.7% TAE agarose gelol4] DNAZS A7|9% 3t 04N
NaOHZ ©]-&3F upward capillary ©1'52 & Hybond™-
N'Z o]gAIZtE. DNAE ©]5AIZl §, cross linkingS
#3kd UVE AZ3FaL Modified church buffer(Church
and Gilbert, 1984)9} 8% [a-"P] labeled probeZ A}
43l hybridizations 33} th. Probe= Random
primer labeling kit(Takara, Japan)S AF&-3}o] A| 23813
t}. Hybridization &, membranes 2X SSC® 0.5%
SDS &g oz Hox 1087 A3k, ol g W
o wHE AFe F 1X SSCe 0.1% SDS o=
65°ColA 3037+ MA3IATt. oA MZ ¥ membrane
< -70°CollA] KODAK BioMax MS Film(Kodak, USA)
o =ZAIZT.

Northern %418 A. nidulans RNA= D& A 71+
50~100 mgo ZHE Easy-BLUE'(iNtRON)Z ©]-&-3}o]
FE3I9 . dolzl RNA(SF 20 mg)E 1.0% formaldehyde
agarose gelolA] 719 E3sted, 20X SSCE o] &3t
upward capillary ©]%5-2 53] Hyboind'-N+& ©]FAZ
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Fig. 3. Construction and phenotypes of sil4 deletion mutant.
(A) Schematic diagram of generation of the silA gene
deletion construct by DJ-PCR. (B) Schematic diagram
of replacement of sil4 by a selection marker, argB.
(C) Confirmation of the silA gene deletion by
Southern hybridization. (D) Phenotype of sil4 deletion
mutant (KSILA-3) and sil4 allelic mutant (SIL9S).

t}. Hybridization, probe labelling, washing =12
E\REY
=

lo K

signal detection <= Southern hybridization?} 72
2 s

Fel

88 9 RdEsiel FHUES HIE AL

A. nidulans®] oS 45 2 sild AR AL 5
Ho| F3o] FAEZAE 0.01% Tween 8002 485}
glucose 1%2] A FHzwjA|o] HZF o] 2.0X10°cells/

(A) A4

OSIL11
AT. SN. AT. S.N.
silA
Total RNA
(B)
A4
OSILA 11

SN 0.6%
LIGHT

AT 0.2% AT 0.2%

DARK

SN 0.6%

Fig. 4. Phenotype of silA over-expression strain. (A) Confir-
mation of over-expression of sil4 by Northern blot
analysis. (B) Phenotypes of sil4 over-expression strain
(OSILA11). AT (ammonium tartrate); repression con-
dition, SN (sodium nitrate); induction condition.

A7k wjgate] AFsldct ARSI HES 36 mm’
otol] 9= cleistothecia®] 5 AL, FAHAEAS] H&
€ 36 mm’ ¢l Y FAZAZS 0.01% Tween 80 1 ml
o 824 A|# haemacytometerE ©]&3le] Fedn|Hoz
22| FE Alo] ZAFSHAT

An U

silA FHXe] E2Y1 UMY Z#H

A. nidulans °P8% 7= o] SAfstlA = 3484
o] sl A== 54 7K Uk 719 Al
A ZeAE o83t EARClE FEAIYl FAXAE
3,500 Lux®] €335 Blo] EAlste 24dolA Aol
Al uieFslds wl A2t (cleistotheciaye A/dste =9
HoldT5 8% E stk Min er al., 2007). °l&
717} 659 A2 tE complementation ZLFO] 3=
Aew wgEgen zizte] Aol FHAAEL sild98,
silB216, silC18, silD6, silE1l, silF174% "™ ¥ TtHMin
et al., 2007). 2| EAHO|HFTES complementation
3le #-4AE 1324}, genomic librarys ©]-8-31e]
HAASS AT oF 20,0000 pyrG” FAHATAS
FEAIS1 sil498 EAHO]E complementationdl= genomic
DNA %7} Nofl-Smal 4.3 kbS 53153t}

sild FAAE £ 57 918l 2holHeE] dH 4.3 kbe
genomic DNAE 2&3l= pSILAL] restriction map3}
DNAS| 471-E8S ZAA3I392™ Open Reading Frame
(ORF)°] TEE= #9158 F42Z RT-PCRS F-3Y 3]
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intron®] EAE RIS TH(Fig. 1). L A} sild A=
3709 intron 4709] exonl®E FAES] = A= g
o, 32yl EAsl= intron Z}Z} 52 bp(intron
I), 58 bp (intron II), 57 bp (intron IIN)2] F7|E 7FA| AL
ATt ORF= 2,388 bpe] 9712 A5 o] AdloH
795709 ofn|:=ihs FEstElal e AR FAFEHAUT
(Fig. 1). 9714 Yol #A4¢€ d3E EUE NCBI(Nation
Center for Biotechnology Information)®] 4. nidulans
genome database(http://www.ncbi.nlm.nih.gov)E ©]-&3}
of HAet A3}, sild FAAE chromosome VIO $]3]
3L 9= AN1893.2 F-AZ annotation o = A

A= T AR

2 spelsigt,
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silA RTKS 7= Y

silA §3A] DNA 9714 €S NCBI? BlastnoZ
AE5dsE 2AE A Saccharomyces  cerevisiae® A
aromatic ©Fv|:=Abol] REg-sle] Fido] ZHE = 4ROS0
ket AEdel e AeE ek, SilA T
L N-terminus §-9¢1 ofu|x=2t M 245E 59714 o
2+ Eol4(fungal specific)?] EEE Gald type Zn,Cysg
binuclear cluster DNA binding motifS 7FA|3 &= AL
2 U th(Fig. 2). 3 Al3EollA AALS 2Eshs GATA
boxt} TATA boxE e A7 GATA boxi= —174 bpell
& s8] A3 TATA boxs —40 bp S04 Z4181%]
A|RF GATA box®] &A] 1K= m]Fo] Kol —174 bpe]
GATA box7} AANE 2E3shk= o2 F43aL . 1
2|3l SolsHA JA| 2 dMA| 9] F 2elA AFE=
@ (telomere) A7141E 0] —34 bp~—766 bp -]l 4]
A=At

o}
=

=13
=

sil4 FEXe Z4 SHo|e E2 ¥ FHY 24

silA AR 715S L7198 A nidulans PR E o
Fo] §42=2 double crossing-overs £3F AEA A=
3H(homologous recombination)ol] ]} <l19]H R Ao
A71e WS ol8st] A4 EdWolE Alxsidith
sildA FFRAAE AAS] ApSILAS FHo 2 A5 2
W] 7143k ule} 7Ho] Double-Joint PCR(DJ-PCR; Yu
et al., 2006)= TH3t] Aojxl PCR HFAHEE JAH
38 #52l HSY2E A28 31 th(Fig. 3). WA argB”
FAASA F s5il498 =S} FAFSE FH S Hol

R =
= YHAZAE 45 E23to] Southern hybridizations
Bt sild FRAAE AAERASS FRlsaat sk

(Fig. 3C). Fig. 3Bl R%o] opAlEg2 sil4 ORF Ul
Pyull A5-917F 1ot argB 2 W-ell= {it. o
24 oS ORFZ 3' 22 probeE AMSIS A9
oF 3.7 kbe] DNA7} &ZE| A5t 5ild ORF7} argBZ 2|3+
H ANEAHC|E sild ORF 2] Pyull AeH5-9)gk
ZEe g oF 7.8kbe] DNAY Yebdtl. Fig. 3Ce= ol

e

[<)

B3I ), sild AAE

] A3 W3 dojut
, (0.6 M KCI) 52 2Ef 2~
ZAF 22 g ghdo s FolHS A
P AT 2 A3 Edol
oAM= o E Y o] £
232 sx] FEaFtkFig. 3D). 2By o5&
sil498 &Aoot AL AR F 2EH S 27151
A 53284 713 (cleistothecium)S 34381 = (Fig.
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silA X2 13 (over-expression)

sild 772 AAdEAH o] P2 SilA ThEo] Hloj
EolalA kgl FAEsE dAlske 7150l S
Bk sild A2 AoketA EAEAY 58 24
HAol| ZAAA R FALUS o ofuHg FFE PX=
A Lolr 7] Y&l nitrated] &A= =53 ammonium
o] oeM= JAE = niid ZZREE o] &SIt sild
FARE niid 2R A5 9 HolA 7]egh vkt
o] Azt drpdd WEQl pSILAO21E AZ3HA
on o]F TAE #5391 HSY29l A s19it). 015
Folo] dojxl FAXMRA F Southern hybridizationS-
Fste] ] copyRt AUE #Ql OSILA2IHTE
ARoem o] #FZ o]&3k] Northern HybridizationS
Fefate] AAPERAGES RISk (Fig. 4). TAFS
Has7] 918t niid Z2EE B A= ammonium
tartrate®} niid TERE WS FE8= sodium nitrate
< 7Kk wiA]olA Ho] gle 243 Yol e &27st
ol ztz} BS99, niid TERE YA S FEdte
sodium nitrate®] FE=E 0.1%2} 0.6% “JEfolA H23515
o 3 ¥l Ao o] Y o] ZF A F A
O|5 Ho|X| g¥gkon o] sild FHAL] W oL} £
Azpe] s ow Qe o7l = U= SilA @ ¢
o] zpo|7F FA] AA IS VAA FE F UeS B
o] FTHFig. 4).
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