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Nz G835 st} ol MAdAAFo|HA] F2o] Hjuwd m=3 7hast gt
AufA]el A & Aghs 5 ulAEe] Zhs oy 7HA] S A d.

A. nidulansv 3l A

o2
it
©
Y
)
—d
o,
o2
e
>~
>
-
[eb)
[0)]
(@)
b
o
=N
E
D
(@]
<
=N
D
p——a
o
:\o

3 & Ak (sexual life cycle)= E5F 7FA 2 glow, AT A= n

Fol & uf, dIAAE] A =

Audt 2AAAE 7ML & A

1l RS P B e =

g AIAE 7Y 538 AR AR GA el 553 =48 DAL

(para—sexual life cycle)& 7FA L Qlo] F338t4], Asters FAlo] gols}

thoolelgk Ao Hatel FAESTH Vw Ejjew

o] AT FAdEstel ot A7 Es] x&E s gk
A 2] (haploid) &9 A, nidulanse AAE EHS E&o] FAEZA

B4 ST pERdel o8 AdEA

oN

1—;‘5].31

(conidia) & A8t

4

oL
ofr
o
rlr
Jo
oX,
oZ
>,
i
2
&
vk
=l
By
i
!
4N
Jo
oX,
o
>,
:\_I‘
v
1o

(ascospore) S A
A S 7R, 24z o]l ¥ xS FA sk el H53E JE o] o] F

o]t} (Smith et al, 1977; Zonneveld, 1977).

TAAERE mape A= d, W AAR mape]l s EHlvh wEA



FAAel g map] AT Yol o T&Hol: WE Yol B

= 274 0] Sequence Tagged Sites(STSs) 2] =9]o]dt). STSef 23k

ol

map®] AL A FAAE AL AREAT Aete] Y& DNA 748
in situ hybridzation®l 2]3] microscope® XAlste] A AMA| = o] ¢

EN
N
o
it

Al =7He AR RkEolRth 27 dl STSE genomic # 9
FE dojx]7] wFo polymorphism®|4} virus 52 A WHol7}
it o3k He = 9 ¢ vke @Ho] . olE =

Jojup= SRt 9d mapd Aol ALE Y=Y 17l nlE

0
™,

Expressed sequence taggings (ESTs) o] t}.

%, ESTE 54 zZ oA @3 d mRNAZYE cDNAE A3t wHE9

71 cDNAS] @71AMde EA3te] dojxl=d dojx ESTE 7FAaL STS$}
ol

Fole e A QA AES Yo ESTE o] 48024

R olE ESTERYE #oh 280 Bold sbsiol gt



nucioar exchange
hyphal anastomosis

* Howrokaryon
i \

AT, / Parasexual N Diploid
¥ \ Cycl
'S mitosis

\ haploidisation
. mitolic recombination
Sexual '
Cycle :
Asc
g meiosis :&D .
recombination Hyphaa

' Asexual

Hallg Cell gy Cycle
Claistothacium mitosis

o

: haiia

AL

Conidia

Figure 1. Life cycle of Aspergillus nidulans (Adams and Yu., 1993)



A AIAE

1. AMg a5

B AdoA] AV EH Aspergillus nidulans 72X A. nidulans®] ok

T FGSC4E AH&skitt. #AAe] A& =AdRoAE W=7 9%
TFEE HSY2E ARSIt (Table 1). AEEAWolE AFstax 3§t
14719] ESTE< Table 29 Azttt

2. WA <} wF =1

2+ A¥eAM A nidulans®  wi%Fel  AREE €d WA (CM),
H %] (MM) = Scott and Kafer®] WS ARSIt #4729 v e
37CE ofo] hdufA|olA 33Uzt wieksilon, FH8ka FAe faiM=
FEaTEe] H7bE FHA wiAE AREEAT A H] A
3U7E wiokst wiFHAIZHEE 0.08% Tween 80°.% 33t
HE5(107~10%m) Z 84 35ke] CMR broth 100 me wiFo ol 738kt
Aspergillus nidulans vjoFel AFg¥ wx] W AFE-¥® Chemicals< Difco,
Q—Bio, Sigma®} MP &S AREsFIth wiAl 9] 242 vhg3 2

é

= =AEAE

:

ﬂ
4

* CMRK
1% Glucose
0.15% Yeast Extract
0.15% Casein Hydrolysate
100X Vitamine solution
50X Minimal Salt
10x Arginine
KCl
100X Thiamine HCI
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* CMR
1% Glucose
0.15% Yeast Extract
0.15% Casein Hydrolysate
10% Arginine
0.25% (100X) Vitamin Solution
100X Thiamin HCI
50X Minimal Salt

1% Glucose

0.15% Yeast Extract
0.15% Casein Hydrolysate
100X Vitamin Solution
100X Thiamin HCI

50X Minimal Salt

* MMK + Thiamin HCI

1.0% Glucose

2.0% agar

4.47% KCl

100X Thiamine HCI
50X Minimal Salt

* 50X Minimal Salt stock

15.2% NaNos

2.6% MgSO,

15.2% KH,PO,
2.6% KCI

0.4% (NH4) 6MO7024
0.04% 7ZnCls
8x107*% MnCl,
3.2x107°% CuSo,
1.27x107°% FeSO,



* 100X Vitamine solution stock (500 mL)

Riboflavin 50 mg
p—Aminobenzoic acid 250 mg
pyridoxine—HCI 250 mg
Biotin 2m{

Ascorbic acid 250 mg

Folic acid 250 mg

Thiamine 250 mg

Nicotine acid 50 mg

* 100X Thiamin HCl (100 mé)

TDW 100 m¢
Thiamin 0.15 g
filter —strilized with 0.45 @l

3. A AgH &4 9 A

Ao AFg3F PCR primer = GNOTECH e©llA, Taq polymerase +
GENENMED ¢] Nova Taq polymerase & AF&3F3th. PCR clean up kit 2+
Gel extraction kit & QIAGEN A& o]&3F3it}.

Southern blotting ©f] AF&-3% A& &4t New England Biolabs (NEB)
oA F¢Jstlew ECL (Enhanced Chemiluminescence labeling and

detection) kit + Amersham Life Science A} ZALS A}-g3}3t}.

1) A. nidulans A3 | ALE Ak
* 58 (Osmotic buffer)

0.6 M KCl, 10 mM Nacl



«* STC ¢354
1.2 M sorbitol
10 mM Tris—HCI1(pH7.5)
10 mM CacCl,

# Polyethylene glycol (PEG) &
25% PEG 8000
50% Polyethylene glycol
in LiAc—TE solution

0.6 M KCI
50mM CaClsy

* Soft agar
1% Glocose
1.7% Bacto—agar
100X thiamine—HCI
4.48% KCI
50X Minimal Salt

* GlucaneX
GlucaneX 1g
Osmotic buffer 10 mf
filter —strilized with 0.45 uf



* BSA (Bovine Serum Albumin)
BSA 0.2 g
Osmotic buffer 10 mf
filter—strilized with 0.45 ¢

2) A. nidulans genomic DNA FZ¢] A&¥ AJ¢F
* Breaking buffer
2% Triton X—100,
1% SDS,
100 mM Nacl
10 mM Tris—HCI, pH 8.0
1 mM EDTA, pH 8.0

* Phenol: chlorophorm: isoamyl alcohol (25:24:1)

* RNase A (Ameresco, cat# 0675)
10 mM Sodium acetate
(pH 5.2) 9.1 me
RNase 100 mg
1 M Tris—HCI (pH 7.5) 900 ut

3) Southern Blotting ol AH&-® A<k

* Depurination solution 20 N HCI



* Denaturation solution 1.5 M sodium chloride

0.5 M sodium hydroxide

* Neutralizing solution 1.5 M sodium chloride

0.5 M tris—HCI(pH7.5)

* 20X SSC 0.3 M sodium citrate
3 M sodium chloride

* Primary wash buffer 6 M Urea
0.4% SDS
0.5X SSC



Table 1. A.nidulans strains used in this study

Strains Genotype
FGSC 4 Wild type, veA”
HSY?2 pabaAl, anAl, FargB: trpC, trpC801 veA”
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Table 2.

EST used in this study

EST protein number & name domain

esd183 (AN8714.2) hypothetical protein /

esd184 (AN7123.2) hypothetical protein /

esd206 (AN3600.2) hypothetical protein /

esd210 (AN6716.2) hypothetical protein /

esd211 (AN4172.2) hypothetical protein /

esd218 (AN0641.2) hypothetical protein Transmtio“agfo‘t“e’ffoned tumor
esd232 (AN9297.2) hypothetical protein /

esd234 (AN3756.2) Ci)r;zié\i]fd hypothetical proteasome A—type and B—type
esd239 (AN7036.2) hypothetical protein Cation efflux family
esd247 (AN1493.2) hypothetical protein /

esd248 (AN4051.2) hypothetical protein /

esd252 (AN2425.2) hypothetical protein putative phOZTI;i?ife regulatory
esd508 (AN7501.2) hypothetical protein /
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1. DJ-PCR& ©]&-3F knockout mutant A=

Deletion mutant A %E ¢33 5, 3 flanking region 2} F&3 z}7}9]
esd(early sexual development) gene® ORF #&<& oAl AZ selection
marker argB2] primers A3t 5 For, 3 Revor 3 For, 5 Rev
+ argB maker tailZ E9IA] primerE A|#8F T Knockout construct

PCR& Double joint PCR(DJ—-PCR) WH¥<& o| &334t (Yu et al.,, 2004).
First PCR 4]+ 5 For + marker tail & 5 Rev, 3° For ¢ 3 Rev +

=
o

_11+l

marker tail, marker gene(argh) = Z7ts T33 & A7|Ywo =2 &9l 3+
}2 QIAGEN PCR clean up kitE ©]-83}9] purifystth. First PCReA] &
o]Z productE< 5  flanking amplicon : marker gene(argB) : 3 flanking
amplicon 1:3:19] H]E&=Z 4 oJAq second PCRE F33% ;. second PCR
productE template® 5’ , 3’ Nest primers ©]&3ste] HF2 O =F third
PCRE& A3ttt PCR F M719%ez &l 3 th gel elution 3}
QIAGEN gel extraction kitE ©|£3}9] purifyst$itt. DJ-PCR Z} @A vt}

°] PCR mixture$} reaction & Table 49 A #3s}9th.

2. A. nidulans® A A%

CMRKOA 3¥3t straine wWsted 5 ml=E 0.0008% Tween8090.%
harvestale] 107~10° cells/m¢ F %2 conidia® CMR brothel #H%E3d}o]
37ColA 16A17F MEujerslal Miracloth® =&3F9] osmotic buffer?
H M2 st 2715 AASEY 0.5 g GlucanXE 52 20 ml osmotic buffer
o] BSA 0.2 g= H7}sk Ao €a1 30T 4 80 rpml.&E 2A17F &9k HES
A7l % protoplast® Miraclothdll F3A1A &350t 4T 2,000 rpm &

_12_
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2283t dalRdste] HAAAD F A
buffer2 F W AFAFACE. 500 m2] STC buffers 7}ste] FHdd
protoplast® +°]1 microfuge tube®] 10 ¢ DNAS2 100 w9
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BE A oS 500 w9 25% PEG 80002 Wil Aol 15%7F WA
skt o179 KC buffer 1 mé= 3 7Fskal MMK plate©] soft agar 5 ml3}
Ao] =gt $ 37TelA 3UzE vkt
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3. Transformants 2] 3
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wild typed} &7 CM plate©l| pickingsle] 347t wijokst & 23S A=

t}. 71 & MMK plateel streakingdle] A& o] & Q3 colonyE &3t

4. A. nidulansZ%€ 2] genomic DNA FZ

A. nidulans genomic DNA= tha3 o] B3kt 2 mé CM brothel
conidia® 7}sto] 16413 &3t vk & loops ©]&3te] dAMAE &3t}
71 % Breaking buffer 500 ml, slica beed 300 pgf, “18]3 Phenol
Chlorophorm : isoamy lalcohol 500 m{E 7}t ¥ beed beater® 7|+Tt}.

13,000 rpm .2 1023 A& ste] 400 wo] 43S ds Ao AT &
SNl 2u]9] ofgk&S 715le] DNAE HHA7]a2 ¥ DNAE RNase A
7} £013F TE 50 plell =<1t

5. Transformants® &<l
Genomic DNA isolation®] 2]3l] Ao{%l transformants& For, Rev primer

9} argB1, argB2 primerS ©]&3}o] &<l13}it}.
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PCR mixture®} reaction Table 49l & 2] 3}%itt.

6. Southern +4]
A7 A &S] disruption HA=A FH1E7] Y] Amershams ECL
nonisotopic method & A}F3}9] Southern blotting & 4333t} Genomic

DNA = Table6 3 Zo] AstaLE A g DNA H#H-S size marker & 7

k=3
o] 1% low EEO agarose gel |4 #1719 % 3lo] #2]3F 3 depurination &
M4 15 &, denaturation §YollA 40 & 18] 31 neutralization & 9 ofA]
40 7+ A3k olo] gel o] DNA ©#

2 Schleicher & Schuell €7]& o]&3lo] 20X SSC WeolA Hybond—N*

membrane 0% 4 A|ZF EQF o] A #H1 UV & cross—link(0.15J/cm?) <]

HES reverse transfer WHO

membrane °f 173t
Prehybridization = 42C9|4] 1 A7} &<t ECL hybridization solution ©.
% 3%l Probe labeling & 100 ng/ml®] probe DNA 2.5 plell TDW 7.5
wE Aol + F F<F boiling Al#A denaturation A7l ThS ice o A%
] Yo]F2lt}. Labeling reagent £} glutaraldehyde & 10 w0 @i 2z A
o] & & 37CoA 10 7 incubation 3 U2 Prehybridization 3t
solution ¥} 2+ 410} =11 Hybridization < 42T for 16 A7t F<9F X35k

t}. Primary Wash Buffer & membrane & wash 3t 2X SSC & ©A] wash

o

3t & ECL DNA detection reagent & ©]€3}°] detection 33+ v},
o

chemi—doc °A Quantity one (Bio—Rad) program & ©]&3}%] signal & &
QlakA .

_14_



Table 3. PCR primer used in this study

Primer name

Primer sequence (5° — 3" )

5For183
5Rev183

3For183

3Rev183

5Nest183

3Nestl183

5For184

5Rev184
3For184

3Rev1R4

Bnest184
3nest184
5For203

5Rev203

3For203

3Rev203
S5nest203
3nest203

5For206

5Rev206
3For206

3Rev206

AGCCAAGGTAGATCCAGGCCTAACACACGGATGAGAACA
GAAAGATACTG

CGACCAAGTCATTTGCCAGGACG
GCCTACTTGTCAGCATGAAGTAC

AGTCAAATGAGGCCTCTAAACTGGTCAGGCATCGCTATT
AGCTGAAATAG

GTGTAGGTCCATTTGTGCGG

AGCTCTGAACGGGTCAGCAG

AGCCAAGGTAGATCCAGGCCTAACACAGATTAGACTACG
GAGACCCTGTG

GTCTGATTGGTTCTAATGACGGC

GTTAGTGCCTCAACATAGTCCGC

AGTCAAATGAGGCCTCTAAACTGGTCAGGAGATGTCTGG
ATACTTCCTGG

ATGCTTGCTCAAATTTGAGG
TGACGGGATTCTCACGTCAT

GTAGAATCACCTCGTTATAGAGG

AGTCAAATGAGGCCTCTAAACTGGTCAGCACATTCGTTG
GCAAGGACTCG
AGCCAAGGTAGATCCAGGCCTAACACAATGGATGCTAGA
CCAATCATTGG

CAACTCAGAGACCGCAGATATCG
AGACAAGTAGCGTGCCTCGC

GTCAGGTCACGTATAACATG

AGCCAAGGTAGATCCAGGCCTAACACAGGTACGGTTCAA
TCGTCAAGCTC

CTAGCTCGGTGTACCTACGTTAG

GTCGAGCTTCGACATACTCCAAG

AGTCAAATGAGGCCTCTAAACTGGTCAGGTGTTCTGGTA
AGGATGACAAG

_15_



Table 3. PCR primer used in this study (continued)

Primer name

Primer sequence (5° — 3’ )

Snest206
3nest206
5For210

5Rev210

3For210

3Rev210
5nest210
3nest210
5For211

5Rev211

3For211

3Rev211
Snest211
dnest211
5For218

bRev218

3For218

3Rev218
bnest218
3nest218
5For232

S5Rev232

3For232

3Rev232

CAGGCCAAGTTCCACAAGGA
ACGAGATTCACGAAACGAGT

AGATCTGAGGCTTGAATTCCTCG
AGTCAAATGAGGCCTCTAAACTGGTCATATGAAGAAT
GCGTGCTGTCTTC
AGCCAAGGTAGATCCAGGCCTAACACAACGATATGATC
GCCATCTGGATC

AGTCCAACAAGCTCCCACGACAG
CCATAGCCGTTCATATCCTC
CCAATGAACACAGGATTGCC
GCAGAAGAGATTCGCGTGGTATG
AGTCAAATGAGGCCTCTAAACTGGTCACTGACAGGTTG
CCTTAGGCCTAG
AGCCAAGGTAGATCCAGGCCTAACACACATGGTGCCAC
ATAACTTTGGTC

CGCGAACTAGCACGTCAGTTGTC
ATGAAGAGGATTGATCAATG
CGGTCAGATCACGAATATGG

GTTAACTTCGTGTATAACCGCTG
AGTCAAATGAGGCCTCTAAACTGGTCAGATGGATTGGC
ACACGGCTGGAG
AGCCAAGGTAGATCCAGGCCTAACACACAACGATCAGG
CCTCGAGTTCGC

CCTACACTCACCTGTACTCATTC
GACGAGAAGGCAATCGTGTG
CAATATGCCTCATCCTCAAC
TGATTCTGCACCTGTTGCAATGG
AGTCAAATGAGGCCTCTAAACTGGTCACATATGCTTAT
GGCTGCCGGATG
AGCCAAGGTAGATCCAGGCCTAACACACCGTAACTCGT
AGTGTTAGCTCG

GGATGTCTAATGATCCGAATTGC
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Table 3. PCR primer used in this study (continued)

Primer name

Primer sequence (5° — 37 )

bnest232
3nest232

S5For234

bRev234
3For234

3Rev234

Snest234
3nest234
5For239
5Rev239

3For239

3Rev239
Snest239
3nest239

5For247

bRev247
3For247

3Rev247

Bnest247
3nest247

S5For248

S5Rev248
3For248

CGGTATAGGTTCGCCTTGTG
CACTACTGCAAGGGCAGTGG
AGCCAAGGTAGATCCAGGCCTAACACAGACCATAGTGT
TTGCTAGGAGTG

CGTAACCACGATACTCCAAGATC
GAAAGCAGATGAACGACGGTGAG

AGTCAAATGAGGCCTCTAAACTGGTCAGCGGTGAGCAA
TGATCATATCTC

GGCAGCCCAGGTAGTCTTGC

GCCTCGATAGCCAGCAAGTG

CGTCAGGTACGGTAGTTCTCCAC

AGTCAAATGAGGCCTCTAAACTGGTCACAGAAGACGGT
GCTGGAAGCTGC
AGCCAAGGTAGATCCAGGCCTAACACAATCAGTTCATG
TCGCTATGCTGG

GTCCATCACATTCAGCTGGTCTG
AGCCTCACCTCCACTTACGG
GGACTGCTCAAGGATATACT
AGCCAAGGTAGATCCAGGCCTAACACAATGATCT
GGTAGCGACTGTAGAG
TAGTACGGACTCTCAACGTTAGG

TGACCGTGATAGTGCCCTATTGC
AGTCAAATGAGGCCTCTAAACTGGTCATTCTGGC
ATGGCATACTATACCG
TGCGTATTATAGAGGGCAAG
CAGGTCAAAGATCCGGACTA

AGCCAAGGTAGATCCAGGCCTAACACATCTCAAG
TGAGTAGAGTATCGAG

ACTTGAGAGAACTGCTCCGATCC
TGCTAGTGAGCCACTCATATGAG

_17_



Table 3. PCR primer used in this study (continued)

Primer name

Primer sequence (5° — 3" )

3Rev248

bnest248
3nest248
S5For252

SRev252

3For252

3Rev252
Bnest252
3nest252

5For508

5Rev508
3For508

3Rev508

5nest508
3nest508
argB OF
argB DR
argB 1
argB 2

AGTCAAATGAGGCCTCTAAACTGGTCACGGGTATGATA
AAGCATTGCAGG

CATAACAGAGTCTGGCTTCT
GATAAAGCTGGCCGTTAACA

GCCATCGTCGTTCAGATGCCTTG

AGTCAAATGAGGCCTCTAAACTGGTCACAGCGGTAGAG
ACCACGAAGAG
AGCCAAGGTAGATCCAGGCCTAACACACTATCCGTTAC
GTGTGATCGCTC

GTCATGTGACCAGGAACATCAAC
CGTTGTGTTCCTCAGTTGGC

ACCATCTACAAAGACTACTG
AGCCAAGGTAGATCCAGGCCTAACACATGCTTGCTGAA
CTGTCAAGTGC

AATCCTGCAACGCGTTAGACCTC
AGCTAGAGCTAATCTACTTGGAG

AGTCAAATGAGGCCTCTAAACTGGTCAGCGTGTACATG
CTTATACAGACC

CCAGTGACTTCACAATTTCC
CAGTCATAGACTTTGTCAGA
GACCAGTTTAGAGGCCTCATTTGAC
GTGTTAGGCCTGGATCTACCTTGGC
ATCGTCCTACCTCTCGCTTCATC
TCGCACCCGGTGACTTTCACATG
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Table 4. A. nidulans esd deletion PCR conditions for DJ—PCR

First PCR: amplification of 5° , 3’

flanking regions and marker

PCR mixture (final 40 1)

PCR reaction

5’ flanking region
Template DNA (FGSC4)
5 For primer
5 Rev primer
dNTP
10X Buffer
Taq polymerase
TDW

3’ flanking region
Template DNA (FGSC4)
3 Rev primer
3 For primer
dNTP
10X Buffer
Taq polymerase
TDW

argB
Template DNA
(PILJ16)
argB OF primer
argB DR primer
dNTP
10X Buffer
Taq polymerase
TDW

©l
©l
ol
©l
©l
©l
ol

©l
©l
©l
¢l
vl
©l
©l

vl
©l
¢l
©l
©l
©l
©l

94°C
94°C
55T
72T
72T

4°C

3 min

30 sec

30 sec

1 min

5 min
(0e]

:| 30 cycle
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Table 4. A. nidulans esd deletion PCR conditions for DJ—PCR (continued)

Second PCR: fusion of three fragments mix

PCR mixture (final 25 #£1) PCR reaction
5" flanking amplicon 1 ul ] .
3" flanking amplicon 1 xl 940(3 2 min
argB amplicon 3 4l 94°C 30 sec
dNTP 2 ul 580C 20 mm :| 10 cycle
10X Buffer 95 x1 72C 5min
Taq polymerase 0.25 ul 72°C 10 min
TDW 1525 n1 40

Third PCR: amplification of the fused knockout constructs

PCR mixture (final 100 z1) PCR reaction
Template DNA
(2" PCR product) 0.5 nl 94T 2 min
5 Nest primer I pl 941C 30 sec
3 Nest primer 1 pl 55C 1 min :| 25¢cycle
dNTP 10 pl 72C 2 min
10X Buffer 10 #1 72C 5 min
Taqg polymerase 1wl 4C o
TDW 76.5 ¢l

_20_



Table 5. PCR condition for confirmation of the disruptants by PCR

PCR mixture (final 40 1) PCR reaction
Template DNA 1 pxl
Primer ( For or Rev) 1 xl 94C  2min
Primer (argB1 or argB2) 1 pl 94T 30 sec
dNTP 4 pl 58C 30 min :| 35 cycle
10X Buffer 4 pl 72C 1 min
Taq polymerase 0.3 nl 72C 5 min
TDW 287 u1 4T @

_21_



First Round PCR

5’ flanking M (argB) 3" flanking
I

N ——
e
Second Round PCR
b —— e Y e——
—_——————— ——4

Third Round PCR

i
_—

Figure 2. DJ=PCR (Double Joint PCR) step
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Table 6. Restriction enzymes used in Southern Blot analysis and

estimated size of fragments cut by each restriction enzymes

Esd Enzyme Tran.sformants Wild type size (bp)
size (bp)

183 Sac 1 2321/2103 3028
184 Sacl 1794/3378 5983
203 EcoRV 2067/1981 3406
206 Sac 1 2268/2235 4110
210 Sph 1 2861/4216 6476
211 EcoR 1 4626 6189
218 Clal/Spel 3386 1665/2590
232 Sacl/Spel 2626/731 3671
234 PV 1 2791/3973 5968
239 Sall 2148/2235 6048
247 Kpnl 4711 3764
248 EcoRV/Sacll 2043/3895 5302
252 Bglll 2518/2690 6146
508 Sac 1 2765/2386 5181
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m. A3
1. DJ-PCR<& ©°]£3F knockout construct A%

Aspergillus nidulans +733-8Fell oA esd(early sexual development)
TFAAE] Tlss ety flste]l, DI-PCR ¥+ AFE3Fo] Knockout
constructsE W=tk DJ-PCR< 98t Primeri= 5’ For (50mer), 5’
Rev (23mer), 3° For (23mer), 3° Rev (50mer)2] 47019 primerE =%
o} ARl Al Eol3t A& 5 Forel 3 Revol marker® thAlE argB 3
P A2 (27mer) & F7Feth= Aotk DJ-PCR2 3@A19] PCRE 3 et
o] constructE A X s+ A O ZE First PCR oA+ 5 , 3’ , marker gene

#3}o] PCR productsE 92 %, Second PCRel| 4+ First PCR
productsE9 FEE 1elste] st v&ERE 4lolA FEg ths second
PCR productE template® 5’ , 3’ Nest primerE ©|&3lo] FHFZOoR
third PCR& X3 gt}

First PCR #}dolA 5  flanking region< Z} A% & 5For—5Rev

N

s
4
M
o
o|\

primerE ©| g4 533 PCR products® sizeE &<1st91a1, 3° flanking
region< 3Rev—3For primerE ©]&3A 53%3t PCR products® sizeE &

A3} tF. Marker gene®l . AFE3t argB FHAE argB OF—argB DR
primerS ©] g3l Z=Z3 1736bpe] productsE #<18+% T Second PCR
2 5’ flanking amplicon, marker gene(argB), 3’ flanking amplicons
1:3:19] H]g&R AlojA] 23k v} second PCR productsE template®
5,3 Nest primerZ ©o|€, FZA 2% third PCRS R3slo] 147012 217+
9] knockout constructs® A3tk o] E A A Z%E knockout constructs

£ gel elution 3Fo] AA|5FA T (Fig 6).
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1. esdD 183

1*PCR  3“PCR

5 33
- -
. W 4
3.63kb

= A A

1.01kb 0.98kb

4. esdD 206

1*PCR 3" PCR

5 3’
!_
e S A

3.60kb
1.07kb  0.93kb

7. esdD 218

1PCR  3"PCR
T
—3 ! -
= —— = A
A s
0.89b 1.00kb

2. esdD 184

1% PCR

5,
e
-_

A
1.06Kb 1.02kp  3-63Kb

3" PCR

3

5. esdD 210

1tpcR  3“PCR
& 3y

-

— 4
T A 3.58Kkb
0.89kb 1.09kb

il

8. esdD 232

1*PCR 3“PCR

5 3

il |

L
— — -

A A ?
0.87kb 0.83kb 3-41kb

3. esdD 203

1*PCR  3“PCR
-
-
-

Far =

1.02kb 0.95kb  3.52kb

6. esdD 211
1st PCR 3rd PCR
- e
A A
1.05kb 1.03kb  3-B1kb
9. esdD 234
1%t PCR 3@ pCR
(¥ 3:
! - —
e — '\
ek 3.71kb

0.97kb 1.09kb

Figure 3. Construction of £sd gene deletion cassettes by DJ—PCR
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10. esdD 239 11. esdD 247 12. esdD 248

1% PCR 3“PCR 1*PCR 3" PCR 1*PCR  3“PCR
me: = : ‘
5 3 5 3
=__2% b Y. © e
1.04kb 0.96k0 - kP Frel =~ 4 4 3.35kb
' ' ROORDEE 0.86kb 0.911kb

st rd
TPCRSTRECR 1*PCR  3“PCR

' 3 5 %
¥ We "
T T - 4 f: —
A A 3.34kb : T ry A
3.34kb
0.89kb 0.85kb 0.86kb 0.87kb

Figure 3. Esd gene deletion by DJ—PCR (continued)
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2. PCRS &3 transformants®] &<l

CMRK plateol Aspergillus nidulans 2| argB geneg 7}Aal YA &
HSY2 straing AFE3Fe] DJ-PCRel &3] TF=o17 14709 knock products
£ transformationd}$t}. Transformation 23 A ¥ colonyE CMRKH|

Aol wiekste] xHP-S BESE F MMKH| Aol picking k3Tt

DJ-PCR& &3 A% knockout constructs &3] 7] 935t
transformation 23 & W& colonyE< Al MMKHEJA| o streakingd}o]
genomic DNAE Fglslth. a9 242t DNAELS For—argBl primer,
Rev—argB2 primerE ©|&3to] PCRS 433t F 87l (esd 183, esd 184,
esd 203, esd 206 , esd 232, esd 239, esd 252, esd 508)°] esdlA

transformants& &<l t}. (Fig 4)
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1. Esd 183

5 Rev
3 For

) =8B =4723=8 = 2&8- 3-4 3-8

0.95kb —»  — — l
- W (4 e - -

JE!.,I ' '.

- - s e .-
2. Esd 184
3 For 5 Rev
pegr- g
o BeD
-' *106kbi
po—
— S— !!l!! ——<— 1 21kb
]
-l .

Figure 4. Confirmation of the disruptants by PCR. (continued)
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3. Esd 203

5 For 3 Rev

e 3-3 3-4 4-3
.02
o 1,920 . 0.95kb

— —— - Ili - ‘I.
- —
T T
- -

P 0= bie S GO =1

4. Esd 206
3 For 5 Rev

' 1-6 44 . o =
i e e

— e > | O7kb
I — —

Figure 4. Confirmation of the disruptants by PCR. (continued)
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5. Esd 232

5 For 3 Rev
EcE i 1-8 PEL=
w— - - 0.83kb
i - g g =
0.87kb
6. Esd 239
5 For 3 Rev
D e G ] o i~ PASERESE =

Figure 4. Confirmation of the disruptants by PCR. (continued)
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7. Esd 252

5 For 3 Rev
124 458 - 0890 . S T
-— -
- e e . . |
0.85kb ¢— -
—
8. Esd 508
S 2-3 4-4

— 0,86k . — - < () 87kb
— —

Figure 4. Confirmation of the disruptants by PCR. (continued)
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3. Southern blottingS ©] &3 <2l

w502 knock mutantE Z}2}e] A|taAE A 2ldte] argB probeE ©]&
alo] Southern #41& FaATh. A3 242e] candidateel A 271 s}
+ band® g1 F USdth HAEe 14719] esd FelA 87 (esd 183, esd
184, esd 203, esd 206 , esd 232, esd 239, esd 252, esd 508) °] ¢+d3]

£9]Z deletion mutantE Zolugltt. (Fig. 5)
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Esd 183

(a)

3.02 kb -

Sacl Sacl
! AN2989.2 I WT

1.01 kb 298 =598 kb

s S s
] e ]
ang Knock out
< > < >
2.32 kb 2.10 kb

(b) Southern Blot

Probe : argB

.32kb
.10kb

Figure 5. Confirmation by Southern blot analysis. Confirmation of esd

gene disruption by Southern hybridization probed with argB.
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Esd 184

(a)
5.98 kb
N
Sacl Sacl
' Y AN7617.2 |
argB
1.06kb YD 121kb
S S s
! |
argB
< >
1.79'kb 3.37 kb
(b) Southern Blot
TeEi bt
(HSY2) 2-3 3-2 Probe : argB
—» 1.79kb

s —» 3.37kb

WT

Knock out

Figure 5. Confirmation by Southern blot analysis. Confirmation of esd

gene disruption by Southern hybridization probed with argB. (continued)
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(a)
P 3.40 kb ~
™~ 7~
EcoRV EcoRV
L AN0833.2 Y L WT
1.02ko 298 " 095kb
E E E
]
m Knock out
< > < >
2.06 kb 1.98kb
(b) Southern Blot
Probe : argB
—» 1.98kb
2.06kb

Figure 5. Confirmation by Southern blot analysis. Confirmation of esd

gene disruption by Southern hybridization probed with argB. (continued)
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Esd 206

(a)

< 4.11 kb S
Sacl Sacl

] ]

: ; AN3600.2 : ; WT
1.07ko 9B T 0 93kp

s S 3

' m . Knock out

N
2.23 kb 2.26 kb

(b) Southern Blot

Probe : argB

—» 2.23kb
2.26kb

Figure 5. Confirmation by Southern blot analysis. Confirmation of esd

gene disruption by Southern hybridization probed with argB. (continued)
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Esd 232

(a)
< 3.67 kb S
Sacl Spel
. ‘ ; AN9297.2 ‘ ; i WT
087kb 98 T 083kb
Sacl ISaC| Spel
I = I
Knock out
< > < >
2.62 kb 0.73 kb

(b) Southern Blot

Probe : argB

2.62kb

0.73kb

Figure 5. Confirmation by Southern blot analysis. Confirmation of esd

gene disruption by Southern hybridization probed with argB, (continued)
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Esd 239

(a)
P 6.04 kb -
N 7
Sal | Sal |
L : : AN7036.2 : ; ' WT
argB
1.04kb A 0.96 kb
s S 3
| - argB L— Knock out
< > < >
2.14 kb 2.23 kb

(b) Southern Blot

Probe : argB

Figure 5. Confirmation by Southern blot analysis. Confirmation of esd

gene disruption by Southern hybridization probed with argB. (continued)
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Esd 252

(@)

6.14 kb -
Bgl Il Bgl Il
. ; : AN2425.2 : ; . WT
089kb 198 T 085kp
B B B
L argB ' Knock out
2.51 kb 269kb
(b) Southern Blot
Probe : argB
WT T8 1
(HSY2) 1-4 4-3
2.51kb
2.69kb

Figure 5. Confirmation by Southern blot analysis. Confirmation of esd

gene disruption by Southern hybridization probed with argB. (continued)
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Esd 508

(a)
5.18 kb
Sacl Sacl
] ]
: ; AN7501.2 : ; WT
0.86 kb Arge 0.87 kb
: .7 kb :
s ? s
L argB L— Knock out
2.76 kb 2.38 kb
(b) Southern Blot
WT T Probe : argB
(HSY2) o_5 4-4
0 _, 2.38kb
£ 2.76kb

Figure 5. Confirmation by Southern blot analysis. Confirmation of esd

gene disruption by Southern hybridization probed with argB. (continued)
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V. 28

Aspergillus nidulansy= genome project’} Eo|y ZA nucleotide
sequence”} ¥/ Qlar ZF {3 A2l ORF7}F assign®o] o] th2
AAE Egstes Aol a8 o#e do] ot =3 54 fHAAE
deletion A|717] 918 W= DJ-PCRol&H= WHio] sdslof glo] 147) 9]
FAAE &4 deletion A4 & At}

olef we} fAdistel] wojsts FAAIE vk 23lE ol d = glow
Tz 7ls 9 wd 248 712 gre d 5l
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network< T+ Y8 8F oL A} 73 & 3 x7] 9 T AFA 2 5 E
expressed sequence tag(EST)S ¢
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A ESTES oz &dds a719 FHAAE L8, oE
TR e A4 EdWolsFE Axdv. ol deletion
construct7b A=z REAAFH =7 &lstr] 918 PCR¥
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Abstract

Construction of deletion mutants, in which each gene for
ESTs obtained from early sexual development stage were
disrupted in Aspergillus nidulans

Ji young Chun
Department of Biology Education
Graduate School of Education

Sungshin Women” s University

For identification of a regulatory network of genes involved in sexual
development of filamentous fungi Aspergillus nidulans, hundreds of ESTs
(expressed sequence tags) have been obtained from mycelia at the early
sexual developmental stage.

In this study, 14 ESTs were chosen to make deletion mutations for
further analysis because these encode mostly hypothetical proteins
annotated in A. nidulans genome project and is thought to be possibly
involved in sexual development.

First, deletion cassettes containing a argB gene as a selection marker
were constructed systematically by DJ(Double Joint) —PCR (Polymerase
Chain Reaction) and transformed into wild—type strain. Genomic DNA
were isolated from the transformants and deletion mutants were
confirmed by PCR and Southern blotting. At the end, each deletion

mutants for eight genes among 14 were isolated.
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