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Aspergillus nidulans®| SM8=810] 204

Hafi -

AR R Aspergillus nidulainso| A 3331 27194, £ FAES =25 AT A3 24 A=A
B AL =2 A 3HE FAAE FAs ) A AdF2HE 58 F4 535 A3 8}x X3 NSD (never
in sexual development) & Q¥ o] 7} ¥-8] = o] nsdA, nsdB, nsdC, 18] L nsdDS] 4 ARF 22 FAA vl . B
A Fo| M o] E FAA F nedC FAAE B2l 824} A. nidulans AMA1-Not I Genomic DNA library 2 nsdC6
SS9 o] 55 BAA R FYYAY FALHNE T 5 U= PAAWAE B8t o) B2 e 10k
genomic DNAZ} 4441 2 library DNA-& ¥2] 3} o). Genomic priming system (GPS)& o] &8} nsdCs €< o]
E AR AR PR MES G2 8 F A4 DNA 9714 9 & A4 st o AR A3 nsdCE intron
9l 9] 1,929 7164371 9] o}v]xAh2 T4 ¥ Open reading frame (ORF)E 7FA| v, ¢} 1kb A =] u| A 7] 5'-
UTR H-$e]] 278 9] intron& 7FA 3L 9)-&-0] ¥el=¢i}. E8 NsdC polypeptide®] %} C,H,C,H,C,HC ¥2]
zinc finger DNA binding domain C 2%} 3-$] ¢]] coiled-coil domain o] 24 8} }. nsdC6 S ¥ o] = ORFY] 407
bp2} 408 bp Atol o] d7] T7} A4l H o] frameshift7} Qo d A o2 g3} walA nsdCs EQH )T @
A 1397] otvlxAlgl Zk: Qi AA DA o] PAYE & 4 ATk
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Han 58y F-3XA 0] S A) AAEIAN Rdiglel=
A Qe AR e 231E AR, o] 23NN {4
&3} g0 ode] AZ EARIC|FE-& tFF EEsisict. ¥
I o] fest B9 9ol I 37, § A9 A
3] doubA] %= NSD (Never in sexual Development), F-43 8
3l #4e] dF TdAAA FTEEE BSD (Block in sexual
Development), &1 983 HZTHAZR = Hao] HAgk
1 kot A7 o83 T2 ASD (Abnormal in sexual
Development)= &-7F3HATHS). o] Foll4 NSDO|| &3k EdW
olFE gt A BHE T8l 3% B (nsdA, nsdB,
nsdDY®] FAEATHY). O)15 £ nsdD AR} B - BAER
=6 o] FHALEL GATA type zinc fingers H-A-311 e
transcription factord AL 2 FAEW FA4E3 S 7)%S
zZkat Q= EAE) B ZH A positive regulaton)2 STEHTHI0).
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TFE o= ZAAME FAES 7180 A& 451
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Aspergillus nidulans®} ©FY ¥ 5 Fungal Genetics Stock
Center (FGSC, http://wwwfgscne)ol Al THT A4E ARSI}
nsdC EGW0) FFEE NSD206 (nsdCHSF SSCO14 (nsdC,
argB") 1811 nsdC EAWOIE FET F e FAABE
T2 pyrG89 EQWOIE JIAZ e AT (pyrG89H)T
SSC014 FFE wHjdte] Aol NSDP697 (pyrG89-, nsdCyS:
ALEEYQTY. Escherichia coli 52 DH50E A-g3tgch & 4
ol AR gEe) g WEES Table 19 28
Rt

i x| 2t vHef =

S SHCM)St HAHIAMM)E Han (1009 o
ZH8IAT. A nidulans TF9] #jFE 3 T2 HAE
ol g3t o, fH8E £4g iie HamAld Had 4
FaT7EC| vt HAAE AEEHT HEE FAHEAE 3
A3t GRS W FHAIZRE 0.1% Tween802E 83to] ALE-
At A nidulanse BE- 37°CHA] W8T E coli T
E2 LBHIR], ampicillin®} kanamycin®] H7}E LBHjA] Ex
MacConkey agar 2]ol] 8] s},

B4 H A

A $+EAE Roche (USA), Promega (USA), NEB (USA) A&
AHE-BLH T ligase™ T4 DNA ligase (Takara, Japan & Promega,
USAYS AME3}9 T Reverse Transcriptases= AMV  (Roche,
USA)E AHE3INTE 98248 ©E7] 98] Glucanex®200G
(novozymes®, USAYE AM83}413, BSA (Bovineserum albumin)
£ SIGMA AlES AH838ATE Agarose geld Seakem® LE
agarose (FMC, USAYE AH&-3t 21, agarose gel2FE DNA
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Table 1. Strains and plasmid DNA

Strain Genotype and description
A. nidulans strains
A4 (FGSC4)*  wild type
A773* pyrG89; wA3 pyroA4; veAl
NSD206 biAl; nsdC6; sB3; chaAl
SSC014 biAl; nsdC6; argB2 methH2; chaAl veAl (?)
HSY2 anAl; AargB::trpC
NSDP697 biAl pyrG89; nsdC6; pyroA4
NSDP6971 biAl pyrG89; nsdC6; pyroA4 (pNSDP6971)
GPS619 biAl pyrG89; nsdC6; pyroA4 (pGPS619)
GPS622 biAl pyrG89; nsdC6; pyroA4 (pGPS622)
GPS627 biAl pyrG89; nsdC6; pyroA4 (pGPS627)

E. coli strains
upE44 AlacU169 (¢80 AlacZ M15) hsdR17 recAl

DH5o endAl gyrA96 thi-1 relAl
Plasmid DNA
About 10 kb nsdC genomic DNA screened from
PNSDPES7L 4 MA-Nor Itibrary ’
pGPS619 pNSDP6971 gene targeting by GPS system
pGPS622 pNSDP6971 gene targeting by GPS system
pGPS627 pNSDP6971 gene targeting by GPS system

*Fungal Genetic Stock Center

A= UltraClean™15 DNA Purification Kit (MO BIO, USA)E
AF8315AT} Plasmid DNA F3&-& Wizard® Plus SV Miniprep Kit
(Promega, USAYE AM8-5}4T).

DNA &=

SubcoiningS 5=383}7] 3t plasmid DNAT alkaline lysis*d
W A8 m(16), B7IME 4L 2i8te] Wizard® Plus
SV Miniprep Kit (Promega, USA)E plasmid DNAS F&3}%]
t}. A. nidulans genomic DNA &2 Lee (13)9] WHE o)
st

E. coli®t A. nidulans2| S$EME

E. coli®] AL CaCl, W} Electroporation **H-& A}
LB O (16), A nidulans®] BAHE-E Kim (12)2] FHE
WA ALEEETE 0.1 % tween802E FEF FATAE ¢
Aol AFstA 16/ 7 WS DA FolElE FRTE A
31 osmotic buffer (0.6 M KCl, 10 mM NaCHE ThA] ©)-8-&}a
2% Me ¥, A7 osmotic buffer 10 ml? Glucanex 1 g2 47
2 g 30°CAA 1A1TE B BhEAIRT o} AFAA £
? % FFHFE Kim (12)9] HE 5t

GPSE 0|88 FUXt ¢V |MY 24

Edo] fHAke] 28 2 E7IME 242 transposonel] <
3 4% A4S 283 GPS (Genome Priming system: NEB,
USAE AHBSIel st fae Baue) R 99
kanamycin A @47 DNA W% o] priming siteS ZHe
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transposon 8.4~ DNA 0.02ug3 pNSDP6971 0.08ug 2
wransposase [ plg EH3IATH ERAS 37°ColA 10871 5
A &, start 88 1 ukE 47ksk 37°CelA 1AL F4E
A7)3L, BAE EEAS8I7I9E 75°CollA 1087 whE-slact.
WS- N O Z E coli HARABAE Aol wanspositiond plasmid
DNAE F&3 §, NSDP6975 ¥AAE AZth nsdC6 ST
Ol FFE FREA Y FAAEAE LSl plasmid DNAE
Wizard® Plus SV Miniprep kit (Promega, USAYE ©)-8-3}] 3
23l GPS AFA U= N, S primerE ©)-&3] ArIMEL
A8}

b &

olo

FEEA AMBSZ(PCR) &I} Primers

THEL AHYHEE Han F(10)2) el whet 38t
PCR¥} RT-PCRES F3J5}7] &} 1Taq, ExTaq % reverse
transcriptase (TAKARA, Japan)s-9l 840F AME3ITE £ A5
oA A8 primerE-& Table 201 HAIBHET ‘

2o ¥ 2%

nsdC FHX}e| 22|

AMAIA o] ZA3te] YAAEo) A58 PIIUTT 8
18 B} U= A nidulans AMA-Noil Genomic library U=
FGSC (Fungal Genomic Stock Center)oll Al T8t nsdC 73
zpo] Bl o]8-8lH). o] library2) vectorol= A. nidulans®
pyrG89 EH0lE ABE 4 Q= Newospora crassa®] pyrd
FHAY selectable maker® EASIER, nsdC6 E A o)l
pyrG89% Q13 NSDP697 #F-E8 BAAS &32 ARSI

nsdC FRAE FEYEII] A8, A nidulans AMAL-Nort
Genomic library DNAZ NSDP697 5 AXETAA dolzl
pyrG* BEABAES SAuAo FAHLT 3, 37°Co A 427
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Table 2. Oligonucleotide primers

Name Sequence Use
PC1 5'-GCC GAG CAT AAA GAA GCA-¥ Sequence, PCR
PC2 5-TCG TTC ATC ATC TTC ATC-3' Sequence, PCK

PC3 5-CAA TAC AAT CGT GI'C ATC-3' Sequence
PC4 5'-GTT CCG TTC TCA GCA GIG-3' Sequence
PC5 5-AGT GCT TTCTTG TTT CTG-3 Sequence
PC6 5-GTC TTT CAC GCT ACC TCG-3' Sequence
PC7 5-TGGTTT CTC ATG GCA TTG-3' Sequence
PC8 5-GTG CTT GGA GAA CAG GAG-3' Sequence
PCY9 5'-CCT CTC AGA AAC GCC ATC-3' Sequence
PC11 5-CTT CAT CTC TTG TAC TCC-3' Sequence

PC21 5'-GTC ATC AAC GGC ATC AAG-3'
PC22 5-CTA GCC ATA CAC TCC GAC-3' Sequence, PCR
PC23 5-GCT TCA TAC TGG TGA GCG-3' Sequence, PCR
PC26 5-CGA ACA GTC CCC TAC AGG-3' PCR
PC47 5-CTT CTT CCA ACT TCC TCC-3' PCR

Sequence, PCR

F3t U, fgREte] f - B8 BT nsdCs EHO)

591 A8 55 NSDPE9T& FA3%881E W Fale A
of ¥is], HAAJAE FollA A8 R3S 3= 82

A g T o) FEHBAEC] nsdC FAAE X
@38l= Gemonic library DNA® 9J3)) 3802 fd&38% o)
= AYA F118}7] 3, o] EZ2E] genomic DNAE F&3}0]
(13), E coli BAAZAS & £ coli FRABA A plasmid
DNAE F&3t9H}. ©jgA €2 Genomic library plasmidS
pNSDP6971°]2} B3Il o] plasmid’t FEE nsdC EEH 0|
a5 oA 2448 A F e plamiddA] 13}
7] N8} NSDP697 7ol ThA| @ Ag sttt Fig. 1004 5
= vke} o), nsdC6 EHO|HFENSD06E RHESE A3
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Fig. 1. Phenotypes of transformants targeted by GPS transposon. A; A4 (wild type), B; NSD206 (nsdC6), C; NSDP6971 (nsdC6 mutant
transformed with pNSDP6971 plasmid), D; GPS619, E; GPS622, F; GPS627. The photographs were taken from 72 hr cultures (magnification X 30)
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GCGTCTGTACAGAGTACATTGATTGCCCGCTGTCGTACAGGGCCTTTTGTCCCACTGGGGTGGCTCATCCCGGCATGETC

1

§1 TATATCTTGGCCGACCTACGTCTGCCCATCTARAGGSAARTGTTTGTATTGAGATGCTGCCTTGTTCAGGTCCTCACCTTT
161 TTCATGACCTGAGTGTTTGACTGRAGCTGAAGCTGAGACTGGGAGAARAAAGTCAGTCATCCGGGAGCTGATCGTTTAAAT
241 GCGACACAACCGCGGCGCCTTTTACATATGTATCAAGGGTTGAATCAAACAT T TTGTAATTGAGCGGCTTGCGTATGGAG
321 TACAAGAGATGAAGATGAATCTCTATTTACARAGTGCTGGGCCTGGTGGGAGTTCATACCGTAATTPACACTAGGCLGGE
401 GGCTTTTGGCGGACAGTIGTACTAAGAGCCGCTTCTCGGCCATGATCCATCGTCACTCCAGCCGCTCTTCTTCCAACTTC
481 CTCCTCTTTTTTCGCGCAACTGTTGACCTGTTACGTGTGATTCTGGCTCTGCCAGTGCATCCAATTTCAATTTTITAACCC
561 AGCCTGCTATATGCCATTTTCCCCTTTTTCTTTTCTTCTCCACACCCCCTCGTTCCGAACCTTGCACCTCTCAGAAACGC
641 CATCATCTGCAGACCTATCCTGCCTCGACCCARACAGTCCGTTCCGTTCTTCACTTGATCTTGACATATACGGAATACTG
721 CTGTCACCAATCTATGCCTCGCTGCTTACCATCAGTCCCAATCTCTGTTCGTACTAGTGCGCCGATTACCTCCTTTGGGA
801 TACT - cgtaattcteectgtttgtetegaceeegtictigagagectectgttetecaaycacgeatagtege
881 ccgtcaacacggecgatcgtcteegtacctgetttataacaagctteggagtetgttegeaatacgt: <otegttg
961 attgtttte AGACGGAGACPTGTGGGCTCAGTCTACTAAGGATCGCCCGTCGCAACTTCTACCTGCAGTGCAGCCTA
1041 GCTGAGCATCCCGATCTCGCTGCGTTTCCGCTACGGGCATCARAGCTTTCCCACCCGATGGGTTGARTCTATARCARGGT
1121 GACAAGCTCTATACGAGAGGAAAAGAAAGCATTTCAATCTTCTTGGTGAAGCTGATTCAGTATCCTGACGCTTCCGCGGG
1201 GTGCATCGTCTTGTTCCTGGCCCGAATTTGTTCTAATAATACTGCGAGGCTGAACCTCCCAGCTTGCGCCACACTGGT.
1281 - .5 ccacgcgacagcgcctettgaggeatettecccategetttgectttgeactetttectttottgagaataatit
1361 cctctggatccaaggtecgttetetetaaaccateteccagteaatgttiteoecaccecgacgeatecaacticateect
1441 ccttgccaagagacctgecatctegeta ttcgatectate CTCTTGGCCACCATCATCCATCGTTTCGAGGT
1521 AGCGTGAAAGACCCGGTACCCATGGCCGCGTTGATGCAGTCAAACAACGAGCCCGTCGLCATCTCAACCCCTTTGACCGC

A A L M QS N NE PV ATI S TP

M L A
1601 CTCATCGGACCCGATTGCCTCGAGTTCCCCGGGATCTGCTACCTTTTTAAAACAGTCTAAACCTGACTCGAACCTCACCT
21 S S D P I A S S L D N L T
1681 CCATTGCCAACGCGGGGTTAAACGTGACGCGATCAAAAGACTCCTTPCCGGCGATGTCAACAACAGCAGTGCCAAACTCT

7§ I A A

S K DS L P A M ST T AV P NS

4
1761 GGCTCCGCGGAGCGGCAGCTCGAATCTCATAGAGATGCGGACCAGGATAGCTCTCAGGTTGCGCGCGAAGCGCTCGGCGC
74 S Q L E S H R DAD QDS S O V A REATLG A
1841 TAGTGAGAAACATCAGTCTAGCTCTGTCGGCGACTCACTAGCCATACACTCCGACCAAATGCAGGTCGACTCTCATCCTG
101 5 E K HQ S S sV G D S L A I H S D QMOQV DS HP

1921 GTCCCGGTGAAGCGGGCGATCCGGTTTTCAACACTGCTGAJAACGGAACTTCTTTAATAAACAGCTCGACTGTAGCAAGC
1276 P G E A G D P V F N T A E N G N N 5 S
2001 CCCGGACCCATAGAAGATTCTGTCTCTCAGGACGGTGACCAACCCCCTCATCGAGACGACGGCGACTTGCATCAACAAAA

154 P G P E S 5 D G D o P H G L H E
2081 TAATAACAAAGCTTTCTCATACCCCATGCCTACAGGGGCGTTCAACCACCCCCGGCGTGGTCTCAGCTTACCAAGCTCCG
181 N N K A F S P M P T GA F N D PRI RGIL S L P 5 8
2161 GCCTCCACAAGGCTGGTCAACGGTCTCCATCCGCTAAGAAGCATAGATGCCCCTATT”CC”AA CGGAGTTCACACGACAT

2076 L H K A 6 Q RS P S A K KUHURCPYCCATETFTR
2241 CACAACCTCRARAGCCACCTCCTCACACATAGTCAAGAGARGCCGTTTGTATGCACGACCTGTCAGTCACGCTITCCGGLS
234FNLKSHLLTHSQEKPFVCTTCQSRER
2321 ACTTCATGACCTCAAAAGACACCAAAAGCTTCATACTGGTGAGCGACCCCATATATGTCCG.
261 L 3 P L KR H Q K L H T G ER P H I P
2401 CTCGCGGTGATGCCCTTGCGCGTCATAATAAGGGCCAAGGTGECTGTGCTGGTCETAGES!
287?&36DALARHNKGQGGCAGRRASMG
2481 CCCGAAGATGAGTATGGTGATGCCGLAGCTGCTGGTGCCCACGAGGLTATGGATGGGCTAGTTTACGCCGAGCCGGAACG
3144 p E D E Y G DAAAAGAEDEAMNMDO GULV Y AE P ER
2561 CATGGATGAAGATGATGAACGACGTTACAACATGCCGAGCATAAAGARAGCATGATGTGCCCTCGGATTCTGCCGTTCGCT
341 M D EDDEIRI RYNMP S I KK HDV P S DS A VR
2641 CAARACAGCGTAAGCAGCTATCAAGCGCGTCAACCTAGCACTTACCCTCCARTTGCCGCGAGCAGRCCGTCGCCTGGLGESE
378 ¥ $ VS 8§ Y QA ROQP S TY PPIAASRUPS P GG
2721 CTTTTCCCTCCTCCTACAAGTCATGGCGGTTCTAGTGCCTCCCCTTCTCCCATATCTCAGTCCGGCAATATGGCGTTCCC
34 L F P P P T S H G S A § P 8§ P I G ¥ M A F P
2801 CTCGACARACCAGCCATCTGGCTCCTCTGCTTTTGCGCCTTCAAACATGGCTGAAAGTCCAAGACCGCTCTCACCGAACG
421 S T N S N M A E S
2881 CACTATCTTCCCACCAATTAGGACACGGGCCGGAAARACGGTCTACARATGCACCATCECGCCCACTCTGLTGGARTCTCA
447A L § 8 H Q0 L G H G P E N G L O M HHRAH S A G I 5
2961 CATCCATTCCCTCAACAATCATACAATCGTACAGGCCCCTCTCAGGCTTCTCTTTCCAACCACACTGCACCGAGCTTAGS
474 H P F P 9§ 0 S Y N R T G P S ¢ A S L S N H T A P § L G
3041 CCTTCCACCACCTCAGCCCGGGGCCCCTCAACTTCCGCCGCCACCTGGCTTGGGGTCTTCTGAGCCTCGTTTTTCCCFCC
501 p P P QP GA P QL PP PP GL G S S E F 5

3121 ACTCGCAAAGCTCCGTALAGGCTTCCGGTTLCGCCGCTAAACATACGLCATCACATAGLCACTCGAGTAATCACGCTGGT
521 $ 9 $ 5V QA S G S A A KHT P S H

3201 TCTTTGACTTCCAFGACAATCCCCGAAGCAGCATCAACGCATAACGTCCATACCTCTCACGATCCGAGCGTCTTCCATCA
564 § L T § K T I P E A A S5 T H N V H T S H D P 8 V

3281 GCAACGGGAACGGGAGGAAARGCTCTGGGAGTACATTCGCTCAGTTCATGAGGAACTAAATGGACTCAAGTCGGAGGTAG
581 Q R E R E FE K L W E Y I R S V H E E L N G L K § E v
3361 CCACCCTCAGGGCACAAGTGGCATCGTCGAGTGTGAACGCAT CCACTACGzC”GC TCTAGTGTTACACAATCA

609 A T L R A O V A 8 S 5 V ¥ A S T T 8§ s S vV T Q 8 S V
3441 GA ACGGGLACCACAAATACUGMGCAACGGTGAALTLA CTGACTGTGCCGGC! ”CCGCCATGCTTAGTLA" AC

634 E T 6 T T N T V
3521 ACCGuAC”G“*C”CGGCGTAALA”GTTTCTnGCGGCCACT”AT?GCCTTGTGAATGATATATCCATTCTACATGTGTTTT
3601 TATCTTGATGCCGTIGATGACACGAT
3681 CCCAAACCCTCGGTATATGGGAGAA.
3761 ACGGACATTTGTATGGTGCTTTACCT!
3841 ACCTACATGGTTTCTCATGGCATTGCATTTATCCGAATTACCTGTATAATCTCCAATTATTATTGCAGGGTGCATGAACA
3921 ARGCGCTTGCTCTTGGCARACCGTCTCTGGCGAGTCCGACTGACGCACGTGTGTTGTACGGAGTGGGCGGGGCCGGGATS 4
4001 TTTGGTCATGGAGTGTTATAGATCTTTCTAGCATCACCTGGTCGTGCGCAGTAGCCATGTGGTAATARATARATGTTTIC
4081 CTATTGAGTCGCTTTAAGGTAGGCAGCGTGATTCCAACTATATTCCATGGAACATTCCCTGCTCTGAGTCTAGAATCGCC
4161 TGGCGAAGTCTATTCGGGTCCAGAGTTGTATCACCTACTGGGCGGCAGTGGTGCCCGAGGCTTCAAGCAGGATCCGGGGL
4241 CCTTCCACTCTGGTAACCCCGGATGTCACGGAGGGCCCARARARCAAGARAACAGAGTGGAAGTTTGAARAGTGAAAAGA 4
4321 GRABACAGCAGATGGTTCACATTAGGCATTGTTTAGGAGGGAAGGTTAAGGCGGTGGGCGACGGGCGGCGACGCGCCATG
4401 ATGGCATGCATCTAARATATAGCAAAAAGATAGAACCARACTARATTACTTCGTAAGAGTCGATGACTGAGTAGATGCAT
4481 GCTTTCGCGTCTTATTCATGGATTCTTTACCAAGCAGGATABAAGGCAGAAGAAGTTGGTCCAGCCCGGCTGGATCCAGT
4581 TTCTTAGCCCAGTGAGGTGGGCTGGACGTTTCARTGACGTATTCATGAGTGGTGACAGCCCGACCTTTTACTGCAGAAAA
4641 CTAGAATCATCTCTTCGCCATTTCTTTCTGTACTCCGTACAACTCTTACAACCTTTARGGGAGAACACAATCTCTACCCG
4721 TCTTTGACCCAGTCCTACCTTTTCGTTCTTCTATCTTCACTTGTGCCGTCTCCTTTCCACARGATGACCGTCTACATAGE 4
4801 TTCTCTGTACTAACCCCCACCATCTGCTTGCTCGTGARTTCCACCCTGET

R
AAGTGCGGACGCAGGTTTG
K C G RRTF
CCAGCATGGGAAGTTACGCA

GTATTGCAARAGGGGGCTTITTTCACTTGTTTIGATTGGCGTCTTCGCTTATA
TCTTTCTTGTTTCIGTTCTTCACTTCAAGGGTATACTATATATC TACGGAT
GGGTATAATTATTTCTTCCTATTCCTAGCGAACCGTGACARTAGTATCGICTCT

Bstx!
Bst8! Bstx! BstX/ Bstx! | Smal EcoR
B\ ol Nt
T I Zinc finger
ey L — — —
PC47 PC6 pC22 PC2 PCH PC286
5 —UTR nsdC ORF (1,929 bp)
(1 kb)

4850

249

Fig. 2. Nucleotide and deduced amino acid sequence of the nsdC gene. A. Nucleotide and deduced amino acid sequence. EST region is indicated
by italic type. Intron I and Intron II denoted in lowercase. The predicted polypeptide sequence is shown below the nucleotide sequence. In amino
acid sequences, conserved C,H,C,H,C,HC Zn-finger region are shaded and conserved coiled-coil are underlined. Mutation site of nsdC6 is

indecated of arrow. B. Physical map of the nsdC gene. The nsdC gene has Intron I and Intron II. Intron II is spliced the alternative of a-b or b
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ato] 22 PAHEA NSDP69TIE oRYR TFAHAE F
AESE 3t ApdTE FAsE RS BARGT. o] AR
PNSDP6971 plasmid DNAZ} nsdC FRAAE X338l ke
AL eJu|gic},

nsdC SR A7 |\MY @Y

pNSDP6971 plasmid= 10 kb HE2] A nidulans genomic
DNAE 7[AXx glemz wXA tansposond ©]&3F gene
targeting S AHESI asdC FEAE Xl B5E 2F
&9t} GPS (Genomic priming system) system AL8-3}
pNSDP6971 plasmidol| transposon®] 242 7]|JEA 3 F,
E. colivl EAANE 3l 977 plasmid DNAS AUt o]ZA
AL plasmidE FA transposon®| nsdC FHANEL] ol 7o E
o7} nsdC AR} BAH plasmidEE nsdC6 EFHO|FF
(NSDP69NE BAAE AAS 9 F4Es 2AFgS R
(complementation)3}X] £& Aojtk, AAZE o] plasmidES
nsdC6 EAHOIF-(NSDP697)0ll HAX B3}, fdw3t 4gS
AREA Fate FAAFAE 3] Lo, °lee 47
GPS619, GPS622, 12|31 GPs627°let B3t 3749 &
AATA S FRREE A X3l AdTE A 23l
THFig. 1). 99714 Lo]A plamsid DNAE Z+Z pGPS619,
pGPS622, 18] 3 pGPS6270]2kaL HHIR T, o|E2RE GPS
system®] N, S primerE A28} nsdC F-AAF GF-9 |7144
& AR3ATE. 3 o] F nig o g UmA] @71 ES 298]
<}l Specific primer PCl, PC2, PC3, PC4, PCS5, PC6, PC7,
PC8, PC9, PC11E A3 S.m(Table 2), 123 primerS ©]&-
3} pNSDP6971S FH o= F 4850 bpd) F71XLE AAESY
thFig. 2, 3).

nsdC REXL| = E4
A" G7IMEE A nidulans genome database (http:/

Fig. 3. Agarose gel electrophoresis of RT-PCR products. lane 1, 100
bp DNA ladder; lane 2, RT-PCR product of wild type total RNA with
primers of PC47 and PC6 (Table 2); lane 3, PCR product of wild type
genomic DNA with primers of PC47 and PC6 (Table 2)

Kor. J. Microbiol

www.broad. mit.edu)ll A A 7 nsdCs GHA T contig
1.699] 9)X)3h= ZAo) B ATE. Oklahoma FHHES] hitp://
www.fgscnet ALO] B S1E A. nidulans®] Expressed Sequence
Tag (BST)S I3 A3} nsdC ORF B9} FY3 EST
(c9b10al.fl, k5b08al.rl, z4f05al.f1)7t &43HS 3Q)8te] ORF
E #5% 4 JYot. 282 nsdC ORF Y intron £4L 93
RT-PCRE =33t . Primers Table 29 HA1Eo] e PC47
9} PC6, PC228} PC2 Z12]1 PCI1S} PC269) %3S o] &-3ldch
(Fig. 4). RT.PCR AHE-S agarose gelZHE AAT & PCY,
PC6, PC22, PC2, PC1, PC26 primer® ©|&3] RI-PCR AHZ2]
F7IMEE AR L A primer 2% PC22%} PC2, PCI
3 PC262.E FEI RLPCR 4HE 9 Fr7IMEL tizTdl
genomic DNAE Z3Z-¥ PCR AHE-9] H7IMEH 2yt AT
primer 2% PC47, PC62.2 5E3F RT-PCR 2HE-2 genomic
DNAZ ZF9 PCR AHEH Ajo|7t A= 2F 780 bpet & 680
bp AHEE TEUHFg. 3). 47 E71449 £4% ZH nsdC
5-UTRO 168 bp2l intron I3} 212 bp intron 7} £33},
intron [¥= intron 119} 114 bp%t splicing®] =& 7-$-(intron IIb)
o} intron T A 212 bp7} splicing®] == 7-$(intron Ia-b)7}
AATE. oF 780 bp AHE-S F71AQE A 784 bp Lol FRIHA
1 intron. ¥} intron b7} splicing® AT} €F 680 bp AHE-2- 686
bp $.2H, intron 17} intron Ma-b7} splicing™ A THFig. 2B).
24 nsdC ORFY A71XE2 1,9297012] nucleotideZ 64371 ]
ofuicAbe (5t Ut FAFIE TGA downstram O 2
374 bp F-$l°ll transcription $4 F7INER A== TACAT
7} E21¥o] TACATO)A] wanscription®] £2E Ao 2 o=}
NsdC2] o}m|iAt A8-8 NCBI databasedllA] 2233 A} ofn
=4 Z71 e CH,CH,CHC zinc finger domain®], www.ch.
embnet.orgE 5319 C U B9l coiled-coil domain®] EA%H

& FRASHAHFg. 3).

nsdC E1HO| FTXIe| HIIMH EH

NSD2062] EHo] FAA nsdC6e] 28 93] Table 19
HAIEol e PC9S PC4, PC229t PC2, PC23%} PC219]
primer ZFEE A3t PCRE 42383} Th PCR product®
agarose gel2HE] HAIZH ¥, PC4, PC22, PC21, PC23 primers
o]-&3t PCR product®] A71XES 435k} NSD206 B
Ho)FEo] DNAZRE PC229 PC2 primerd] o8 &=
PCR productol A nsdC ORF2] 407 bpS} 408 bp Atololl A7) T
7} AQEAL-S e ThFg. 24). G7) T Ao /A
Ao EafEIgol A frameshifrt TARS Ro2 oAdEt
o] A% nsdCot 13974 ofplio R FAE 24 dlds
o] AL AR FZH0) nedC ORF Woll 83131 =
C,H,C,H,C,HC zinc finger domains ¥H50] WA £3h= nsdC
E4lo] I A3 RIS Role 2EES EAFe
1. o] Z3E B3l nsdCe CH,C,H,CHC zinc finger domain
< A nidulans®] F-3E3tel Bi=A] B asitta Aekdnt




Vol. 42, No. 4
Ak &

o] =E-& 20059% YBuhstme] wHX| el sf =P
FUT

n&

rok

=

1. Adams, TH., JK. Wieser, and J.H. Yu. 1998. Asexual sporulation
in Aspergillus nidulans. Microbiol. Rev. 62, 35-54.

2. Adams, T.H. and J. H. Yu. 1998. Coordinate control of secondary
metabolite production and asexual sporulation in Aspergillus nid-
ulans. Curr. Opin. Microbiol. 1, 674-677.

3. Boylan, M.T., PM., Mirabito, C.E., Willett, C. R. Zimmerman, and
W. E. Timberlake. 1987. Isolation and physical characterization of
three essential conidiation genes from Aspergillus nidulans. Mol.
Cell. Biol. 7, 3113-3118.

4. Champe, S.P, P. Rao, and A. Chang. 1987. An endogenous
inducer of sexual deveolpment in Aspergillus nidulans. J. Gen.
Microbiol. 133, 1383-1387.

5. Cheong, S.S. 2000. MS. thesis. Study on the genes involved in the
sexual development of Aspergillus nidulans. Wonkwang Univer-
sity, Chonbuk.

6. Clutterbuck, A.J. 1969. A mutational analysis of conidial develop-
ment in Aspergillus nidulans. Genetics 63, 317-327.

7. Gems, D., LL. Johnstone, and A.J. Clutterbuck. 1991. An autono-
mously replicating plasmid transforms Aspergillus nidulans at
high frequency. Gene 98, 61-67.

8. Han, DM., Y.J. Han, YH. Lee, K.Y. Jahng, S.H. Jahng, and K.S.
Chae. 1990. Inhibitory conditions of asexual development and
their application for the screening of mutants defective in sexual
development. Kor. J. Mycol. 18, 225-232.

9. Han, D.M., YJ. Han, JH. Kim, K\Y. Jahng, Y.S. Chung, J.H.
Chung, and K. S. Chae. 1994. Isolation and characterization of
NSD mutants in Aspergillus nidulans. Kor. J. Mycol. 22, 1-8.

10. Han, KH,, K.Y Han, I.H. Yu, K.S. Chae, K.Y. Jahng, and D.M.

Isolation of the nsdC gene in Aspergillus nidulans 251

Han. 2001. The nsdD gene encodes a putative GATA type tran-
scription factor necessary for sexual development of Aspergillus
nidulans. Mol. Microbiol. 41, 299-309.

11. Johnstone, LL., S.G. Hughes, and A J. Clutterbuck. 1985. Cloning
an Aspergillus nidulans developmental gene by transformation.
EMBO J. 4, 1307-1311.

12. Kim, J.H. 1994. MS. thesis. Isolation and catacterization of nsdD*
gene involved in early sexual development in Aspergillu nidulans.
Wonkwang University, Chonbuk.

13.Lee, B.N. and T.H. Adams. 1994. Over expression of fIbA, an early
regulator of Aspergillus nidulans asexual sporulation leads to acti-
vation of brlA and premature initiation of development. Mol.
Microbial. 14, 323-334.

14. Navarro-Bordonaba, J. and T.H. adams. 1994. Development of
conidia and fruiting bodies in ascomycetes, p. 333-49. In J. G H.
Wessel and F. Meinhardt(ed.), Growth, defferentiation, and sexu-
ality, vol. 1. Springer-Verlag KG, Berlin, Germany.

15. Pontecorvo, G, J.A. Roper, L M. Hemmons, K.D. MacDonald,
and A. W. J. Bufton. 1953. The genetics of Aspergillus nidulans.
Adv. Genet. 5, 141-38

16. Sambrook, J., E.E Fritsch, and T. Maniatis. 1989. Molecular Clon-
ing: Alaboratory manual, 2nd ed. CSH.

17. Yager, L. 1992. Early developmental events during asexual and
sexual sporulation in Aspergillus nidulans, p. 19-1. In J. W. Bennet
and M.A. Klich(ed.), Aspergillus biology and industral applica-
tions. Butterworth-Heinemann, Boston, Mass, USA.

18. Yu, J.H., J. Wieser, and T.H. Adams. 1996. The Aspergillus FlbA
RGS domain protein anagonizes G-protein signaling to blick pro-
liferration and allow development. EMBO J. 15, 5184-5190.

19. Zonneveld, B.J.M. 1977. Biochemistry and ultrastructure of sexual
development in Aspergillus. In: Genetics and physiology of
Aspergillus, J.E. Smith and J.A. Pateman eds. p. 59-80. Academic
press. London, UK.

(Received September 22, 2006/Accepted November 29, 2006)

ABSTRACT : Isolation and Characterization of the nsdC Gene in Sexual Development of Aspergillus

nidulans

Hye-Ryun Kim and Dong-Min Han* (Division of Life Sciences, Wonkwang University,

Tksan, Chonbuk 570-749, Korea)

A lot of mutants which cannot initiate sexual development were screened and several loci including nsdA, nsdB,
nsdC, and nsdD were identified in homothallic ascomycetes Aspergillus nidulans. The NSD206, which has
nsdC6 allele, showed typical phenotype of NSD (Never in sexual development) mutants. The nsdC gene was
cloned by transforming NSDP697 (nsdC~, pryG™) with AMA1-Nofl genomic library. The transforming library
DNA recovered from several transformants showing wild phenotype carried about 10 kb genomic DNA insert.
The DNA sequence of nsdC was analysed using GPS (Genome priming system). The nsdC gene has an open
reading frame (ORF) of 1,929 bp encoding a putative polypeptide of 643 amino acids. The NsdC carries
C,H,C,H,C,HC type zinc finger DNA binding domains in the middle of the polypeptide. A coiled-coil domain
at its C terminus were also found. In nsdC6 allele, a single T insertion was occurred between 407-408 bp leading
to the frameshift mutation and early termination of translation producing the truncated protein which has only

139 amino acids.



