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ALY

Escherichia coli®| purine repressori} O| 2%t S8 A O A
&t ®3}E A|E2® DNA-binding domain®| i@ % WA [FFH

Al 2% DNA-binding domain (DBD)& 7I¥# 322 E. coli®] purine
repressor DBD®& ©] #2399t} Purine repressort= purine A¥A ] #
A= FAAEL] promoterd] &A1+ 16bp palindrome$] purine
repressor response element (PurRE)e] ZA%{3le], o|& KAAES ¢d
€ =A%} Guanine, hypoxanthine3 ¢l corepressor’} JH8A] w9
corepressor-binding domain (CBD)ol 2@%3 ¥, purine repressore]
dimer 727} W3=Ele] 5 749 DBD7}F ME 2339 palindrome?]
major groove®t minor grooveo| HWHIA ¥}l Purine repressor$
DBD®C.2 corepressor®t F#37 DNAol AFY + UEH Gald9
dimerization domain (DD)& Z¥AlA PurHG® M= A3 Aj=2o] 7]
¢¥ DBDE A @My AEdAA EF PurREY 2@ A3gE&
el 1t} Progesterone receptor ligand-binding domain (LBD)%
SREBPla activation domain (AD)-& PurHGS®} st 13 AA1A
(PurAD) % & 8 &M (PwANR) & AXs9 1, olgL FAAZ
AA target #HUA] LH& AHHo2 ZAH}HU

ol4te] d¥& B FHME Lacl Alge AAQA9] 3u<l purine
repressor®] DBDE #YHMEANA 7]Fg& JYEINER 148 5 UYL
o, olf% d¥ FIe FUAMEAN BAHE B& TR ANIXE
9] DBD# ¢1F HAFIA 7Rl o] 8% & U&F& AAHgL

# Al 5= @ : DNA-binding domain (DBD), dimerization domain (DD),
AA AL o =84, AF 8 ¢4



Escherichia coli®| purine repressorfl} Ot 73 M| X O A
At ®8H= A2 DNA-binding domain®| 7HEl 3 %A 7

<Azae dFHd>
Axchetn by oA

o 2 3

I.A &

AED FA= AAR(transcription)® #3 KA A9 promotersd =3
H-$o) general transcription factor$} transcription activator’} %3}«
M2 e A gg Tt 2AE HFE transcription activator®
# homodimer“t &+ heterodimer& ©]3H, B4 g7] Ad& A4 3HA
A &3l DNA-binding domain (DBD)®, #Al® R4 & A7) activator
domain (AD)2 2 ol¥ojAgict?  HZo ME o}E transcription
factorel A ##Zl€ ADS DBD& At M=& Yo AF AA1A
ol MEE o7 7hx) AT 8= Ark €A ALY AF WA
AAEAA = LexAst Gald®l DBD7F 743 del AHgHaerd, HE
GCN4¢} Zif268e1 4 #ei¥ DBD& WgAA N2Z& DBD# /HEstd
AHgstEle @771 ®¥3 olFoixm YUtk GCN49) %%, DBD7}
DNA-binding consensus 2| half-site?te. 2% )9 2 A= AR
o] glolX, o]& o]&% ANz E DBD7} sfgsel ARIHULF =@
zinc finger DBD& ¢] €% B 37 o]Fo|xx v, 2 o & zinc
finger transcription factor DBDW®] DNAZ ¥ #o3e ofv| =4t
WA g 4, DBD7F 948t Afsle dr] wide] Hatdvie A
¥ TAZ &9, OIS FTHY N2 L DBDE A FEI olgd HIE
ez FPAPoEAN JEE F714ES J43= DBD® Adstse
A=7b lge



4 RAZE AX WM AL ¢ W ASEHE WA
expression vectore CMV promotertt SV40 promoter@ ©]8#3te %A
FAAE ALY ed EAE T osich 2Eu Hile XA, d
i A7), WAt wSET @Yol oA RE | A ARt
OS2 AEHE expression vector2v BILEE} olE{R BEHOZE AL
5o A= promoter@E< £ Rl Q] XFo o KHAAGHUE YU R
turn-on ¥ tum-off 4 $lofeF #t} Nuclear hormone receptor
family] 48+ steroid hormone receptor& 2 7%-% hormonec] $1-& Al
i v R/AE o] Act7l hormoneo] A EA receptor’t A 8E
Yoz o]t MY #HAS transcriptiond FEVFE Ry
inducible expression systemol]Al¥ steroid hormone receptor¥ ¢
ligand-binding domain (LBD)¢] ®We] ©]£xoxx §ltt. ¢] 4 human
progesterone receptor (PR) LBD®|“} murine estrogen receptor (ER)
LBD¥°] ¥A F=2 o|£5Hi gld), PR LBDY 4% 712EA ¥&9
915-933 o}m|xAt-g MAF® F#2) domain® HFHSZE YA hormone
Ql progesteronedt+ FHEBIA 2 progesterone antagonistd] RU486
(mifepristone)ol| Rt #o)Z o2 wkg-g veEldTE ERS 74 525 A
glycine§& arginine® 2 A|¥A1H 74+ estrogen antagonist?] 4-OHT
(hydroxytamoxifen)s} ¥t w&-& ®.<c}h.>® weg LBDS} DBD® A%
A7l ¥ expression system©] Weol AJHAIL ed, 1 F
Beerli (2000)° F& MZ& #ulel zinc finger DBD® wHago] #H8H
LBD® A A regulatord 7Yt o]Fe] 4-OHTH RU486¢1 <3
fAA wHo] 2MHER inducible expression system& M3t B2
8- ot

 AFNME FHME HollA B G7MEE A3 AHIE
AM=zF DBD&E /Hslar, o]& ol €% inducible expression system# %
EAc. &, E coli purine repressor®] DNA-binding domain#& HH A A
Vo] G7|dd HHEo] ¥ DBDE MYdtzm, I A& 7oA
E. coli9l purine repressort 34170¢] olmxito 2 FAFH glow
purine®} pyrimidine®] de novo pathway® ZR3= A Qzpo)o) 8



olu) = kel 52709 ofmxeAto 2 TAHO v DBDY J2HA T
choll 289702 ofmwito 2 o]F |2l corepressord ¥ dimerizationol
Po3tE CBDE FAH 9lew, o] 5 domainAlele] hinge region®]
U] g AAANAFET At DBDE helix-turn-helix motif& | i
Al target DNAS® major grooveel ®Eo|dlA HYaH, o helixT&¢
“hinge” helixt minor grooveo] #H3¥tE o], AAMAH L E purine repressor
o] DNA YL A} 458172 purne repressore pyrC, pyrD,
purF, purHD, purL'%% %7 At promoterel] &A%+ 16 base pair(bp)
2 TA45Ho] 9= purine regulatory sequenced] AHPTTE o] &
purF9] regulatory sequence® WHANNY @¥¥ 16bp palindrome
sequence®| 7} el wriym U A U} Purine repressore 7HE
HA geto)] &A% CBDYl hypoxanthine®| '} guanine corepressor?}
Aol v EA FAHHo, DNAY AHWt® ¥ =2 purine
repressor?] DBDYte 2+ DNA 5ol glv] WiEd, £ dFelMe
yeast9 galactosel} melibiose?] catabolic enzyme #HAES HHE =
A 3= transcriptional activatord] Gald dimerization domain (DD)&"° 2
A#, corepressor’t A E ¥A Y purine repressor?l DBDHE& <!
HH o2 wgol corepressord] EAH-F-o @ARel DNAY H¥s&
M U=F zeksidd. £33 sty A= DBDY ®A4& 78
B, ol& oE£® NMEE UF ¥ FEAR A FHYAXNAN
inducible gene expression system-& 3L¢F3lstt



II. M2 4 4

1. Recombinant DNA-binding domain construct] =

7}. pGEX~-PurR, PurG, PurHG A=

Recombinant DBD%! pGEX-PurR& ©&7] 98] pPRIOIO plasmid®"
F8 2 2 polymerase chain reaction (PCR)® A8l DBD®& #4
&ttt Primers @5'-CTG AGA TCT AAT ACC ATG GCA ACA
ATA-3'% @Q5'-ATC GGT GGA TCC AGC TTT TGC TTC
ACC-3'& AM&3t3x, WE M REL AHNAHe=E THE Bgllsh
BamHI <14 #-#jolt}, PCRuFg-¢] Al8® #AE Tag polymerase
(BioBasic Inc., Canada)el®}, 4% PCRAME-& Bglll®} BamHI A%
BEAE2 FHd3e 1% agarose gelol H7|H9F & £ Qiaquick gel
extraction kit (Qiagen Inc., Valencia, CA, USA)# A}43}9 DNA
fragment@& ¥ 2]3t¥cl. T4 DNA ligase (Bio Basic Inc., Canada)®
o] 88l pGEX-4T1 vector (Amersham Pharmacia Biotech Inc.,
Piscataway, NJ, USA)$] BamHI ¥ 9o A#A#H pGEX-PurR& A=
At pGEX-PurGH# 7] $13 WA pPR1010 plasmid@ F3 o
Z PCR& AAMET AHEE primers #dA A" O#F @
5-CCT TTT GGT TTT GGG GCT AGG GGA GTA GTG TAA
TT-3elt}, 2 d& pCMV-GaldANR& T8 22 PCR% AA8H I,
AL#-¥ primere @5'-CAC TAC TCC CCT AGC CCC AAA ACC
AAA AGG TCT CC-3'1 ®5-TGA AAA AGT GGA_TCC GGG
CGA TAC AGT-3¢]7 W& F$+ BamHI 14 FHeojtf, 7]
A A7 270¢] PCR A8 3822 thA] PCR& A A4 3L, primer
v O @& AH83ET A2 $49% PCRAMHE & Bglll9l BamHI A
FALZ AGEF ¥ pGEX-4T1 vector®) BamHI H-#o %A #H o},
atx] 2o 2 pGEX-PurHG# A 237 #18) $4 pPR1010 plasimd&
FH o2 PCRE HAAZHTE 97)e) AH4E primere O3 @5-CCT
TTT GGT TTT GGG GTT AAC CTT CAG GCT ACG CG-3'&
AME-3tH Tt 1 o pCMV-GaMANR& F¥ 2= PCR& AA&Hch



AE-¥ primers= @5'-AGC CTG AAG GTT AAC CCC AAA ACC
AAA AGG TCT CC-3¢t @& AHgsich F 719 PCRAME & A&
X olg¥ FY22 A PCR& HAA#AY. Primer2E O3 O#F
Alg-8tg o, dojF PCRAHE L Bgll® BamHI A$ALZ A
Bld  pGEX-4T1 vectory BamHIFE#d HEYAA HEHow
pGEX-PurHG®# <%t}

1}, Recombinant protein ¥ 2]

Recombinant PurR, PurG, PurHG &% 3§ 87 #3oq Axzw
pGEX-PurR, pGEX-PurG, pGEX-PurHG® E. coli BL21 (DE3)d] %
d A8AZ H, colony 3HHE 100 pg/ml 9 ampicilline] X8E 5
ml Terrific Brothdl %ol HF &1, 37C 7)ol A 12413 8 okA]
Hrh o] AMxulofd-g ThA] 100 pg/ml ampicilline] E8® A wj
doll 1:100L.2 HM 3t HEF F 600 nmel X FR=7 060 | o
74X WAl H Tk, d7]el  isopropyl-1- 8 -D-thiogalactopyranoside
(IPTG)& HFFE7F 05 mMe] Hx R golgd & 3A7 F<F 33T
7] oA wiFA R, WS AE WA ES bacteria M ER T
A% F, PBS (Phosphate Buffered Saline, pH 7.4)& %] ¥-& Azl
F dg HelM 2032 58 sonication®& ¥ F, 4ColAM 12000 rpme.
2 1583 94 B8 39 soluble fraction® insoluble fraction® & #
gt el olulx Teto] glutathione S-transferased AU glo)
glutathione-agarose (SIGMA Chemical Co., USA)& o] £8to #e|3}
H1, FEtv SDS-polyacrylamide gel -electrophoresis (PAGE)¥
Coomassie Brilliant Blue staining& %3t #9135},

2. Electrophoretic mobility shift assay (EMSA)

7}. Oligonucleotide
Recombinant @i 3e] A3 292 GrAEE o I



(Bioneer, Chungwon, Korea). PurE+ 5'-CCC TAC GCA AAC GTT
TGC GTT TTC TGA GCT-3, 5-CAG AAA ACG CAA ACG
TTT GCG TAG GGA GCT-3, mPurEl€ 5-CCC TAC GCA AAC
AGT TTG CGT TTT CTG AGC T-3, 5-CAG AAA ACG CAA
ACT GTT TGC GTA GGG AGC T-3, mPurE2+= 5-CCC TAC
GCA AAC AAG TTT GCG TTT TCT GAG CT-3, 5-CAG AAA
ACG CAA ACT TGT TTG CGT AGG GAG CT-3, mPurE3&
5-CCC TAC GCA AAC GCG TTT GCG TTT TCT GAG CT-3,
5-CAG AAA ACG CAA ACG CGT TTG CGT AGG GAG CT-3,
mPurE4+ 5'-CCC TAC GCA AAC GTT TAA ACG TTT GCG
TTT TCT GAG CT-3, 5-CAG AAA ACG CAA ACG TTT AAA
CGT TTG CGT AGG GAG CT-3, "tA|%e.2Z mPurES+: 5'-CCC
TAC GCA AAC GTT TAA ACT TTC TGA GCT-3, 5-CAG
AAA GTT TAA ACG TTT GCG TAG GGA GCT-3'o|t},

L}. Electrophoretic mobility shift assay
(1) Oligonucleotided] A4 FHEA EA
AY 27heA W= oligonucleotide (10 pmoles/upl)®& 1 wl A8
o &3 @o| probed AZBHT. 1 w9 oligonucleotided] [r
—%pP]- ATP (6,000 Ci/mmol, Amersham Internationa)® 2 x ¥7}
83l 1 9 10x T4 polynucleotide kinase ¥+& @&£ (IM
Tris—Cl, pH 7.6, 200 mM MgCI2, 200 mM B -mercaptoethanol),
T4 polynucleotide kinase(10 U/uf, Promega) 1 uf H7}#1 HF
Fog 10 pE st §F 37CelA 908 A AT o] HEg-<fd
ARAE F71wdE e oligonucleotide (10 pmoles/ul) 3 4, 10x
H &&8¢ (500 mM Tris-HCl, pH75, 100 mM MgCg, 10 mM
Dithiothreitol, 1000 mM NaCl)& H7tstd HF: £H7t 20 w7t &
TE 3l 90T o]dolM 387 ®vtE F MAE 2z g 2ol
annealing = =& 3tk «7])e] TE 80 w& H] Sephadex G-50
(Pharmacia Fine Chemicals, Sweden) resin®& ©|-43l9 ¥l &



100 ¢£ (0.1 pmoles/ut)@ THao] o] & 1 e AY 211h(2)e] A
£3nd.

(2) Electrophoretic mobility shift assay

A% g8 AW 22D AT probe 1wt AAE 2429
GST-PurR, GST-PurG, GST-PurHG ¥4 & 0-120 ng =+ 500
ng°l 10 mM HEPES, pH 7.9, 75 mM KCl, 1 mM EDTA, 5 mM
dithiothreitol, 5 mM MgCly, 10% glycerol, 1 ug/ul poly(dI-dC),
0.5% fetal bovine serum# Wi & £do] 20 wFHA #HHt. oA
& AeelA 3083 BHEAZ Fo 1x TBE (45 mM Tris, 45 mM
boric acid, 1 mM EDTA)7} €9 %e 4% polyacrylamide gel-# 1x
TBEZ 200 voltellA] #7145 & < 1A A Heacth d7)19 5ol
w¢ gel®€ Whatman 3MM papere]] #2tA)H gel BZE7)A g
F -70TC9 A over night¥<¢ X-ray filmol =& At

3. 21F o 84 9 reporter gene construct® =

7t 1F 8 484 construct A=

AE Y F8MA pCMV-PurANR& HE7] §18ta] WA A9 17}
9] pGEX-PurHG# F82o=Z PCR& AA%d <k 520bpd PurHG
domain AN # FAZHANT. ALEE primere AY 1719 OF Bo
), PCR AtZ & Bglll¢} BamHI MAL2 HE3le] B ¥ T4
DNA ligase® ©])-%3%9 pcDNA3 (Invitrogen)2] BamHI $ixje] A%
AA pCMV-PurHG construct® <Ltk ¢7]e] PRRIILBDR
SREBP AD®-#& %7 #1349 od&34 Z& 4¥9& I 94
pGal4ANR construct®] SREBP AD®® 3 vector ¥Z % ¢l BamHI
AFEAS A4 98 HE7] H3to site-directed mutagenesis# 4
ARG, 9714 ARE mutagenic primers 5-TAC TGC TTG
AAT GGA TCC AGA TCC ATG GAC-3'¢} 5'-GTC CAT GGA



TCT GGA TCC ATT CAA GCA GTA-3°|¢ dHw 3 REY=
BamHIA # &4 QA4 Fgjojth, 8 pGaldANR (10 ng/ul)¥ 1 uf,
Z+z+9] primer (10 pmoles/wd)e 1.25 w04, d.NTP (10 mM)= 14,
10x Pfu polymerase %8 ¢&-844 5 ¥ € F Pfu polymerase 1
wad B, F 4797 50 #H =R 3o PCRE HAA 3%t PCR
< 95T 30, 13, 95T 30%, 55T 30%, 68T 10#z3t 158, 4C =d
o2 AAgtga, ¥& Feof Dpnl (10 U/)EL2E 1 w0 8& 3 PCR
Rhgge] W@ 37CoA 1A wHgAIRT) o] 89 1 @ A3
DH5a ol HaAE ANATE o] colony & 71# AP Ly e
AEu el Wo] wigAZ & QuickGene miniprep. Kit (GENEPIA,
Seoul, Korea)# ©]&23 4] plasmid@d ¥33Ach o plasmid@
BamHI A¢asr2 AdY F 1% agarose gelol] H#lstc}, ol
DNA fragment® T4 DNA ligase® ol€3ld pCMV-PurHG
construct9) BamHIA # &3 ¢4 #4e] ligationAlZl ¥ DH5a ol
B AEgAAE o] colony ¥ NE HEY AY Lol A A
FulFQl Terrific Broth ¢} 719 Qiagen Plasmid Midi Kit (Qiagen
Inc)Z pCMV-PurANR& ¥ 335},

tlgos  pCMV-PurANRAGald construct® &7l 93
pCMV-PurANRE& F822Z PCRE& AA3HY. PuH DBD2 Gald
DDA}elo] BamHI Al3#& A Q14 R4 g7l 3 site-directed
mutagenesis® AY 3.71¢ & WP o AASHI, ALEH primer
< 5'-AGC CTG AAG GTT AAC GGA TCC ACC AAA AGG
TCT CCG CTG-3'# 5-CAG CGG AGA CCT TTT GGT GGA
TCC GTT AAC CTT CAG GCT-3°|9 W& 3 B %= BamHI A
FHA Q4 EHeltt. Mutation® plasmid® #3231 BamHIC. 2
Ao Gald DDE- Y& AMAR*IL, vector?t WAl self-ligation A]H
th, DHSa ol 8AAH A7l F 48 Lol AE-3 Terrific Broth
Ml eklo] A 719 Qiagen Plasmid Midi Kit® pCMV-PurANR
4Gal4 plasmid@& ¥ 8% o},

¥ & constructs pCMV-PurANR(G1)®% pCMV-PurANR(G2) 2
Mel plasmid#t #2371 #1814 WA pCMV-PurANR& FHo.2



site-directed mutagenesis® H¥ 371 & WHoZ HAFATH
AHE-E primere 5'-AGC CTG AAG GTT AAC GGA CCC AAA
ACC AAA AGG-3% 5-CCT TTT GGT TTT GGG TCC GTT
AAC CTT CAG GCT-3¢|9 W& A e & A9 glycine¥ /M5
Heldh, £ b primere 5'-AGC CTG AAG GTT AAC GGA GGC
CCC AAA ACC AAA AGG-3'# 5-CCT TTT GGT TTT GGG
GCC TCC GTT AAC CTT CAG GCT-3°|9 H& M B¢ F A
9] glycinee] A7tg-& vebd Aok

LAt o 2 pCMV-PurANRGal34, pCMV -PurANRGal57& &)
18ty pCMV-PurANRE 802 site-directed mutagenesis& 4
Algtg et Al8® primere 5-ATT TTT CCT GGA TCC GAC
CTT GAC ATG-3 , 5-CAT GTC AAG GTC GGA_TCC AGG
AAA AAT-3 , 5-GCA TTG TTA ACA GGA TCC TTT GTA
CAA GAT-3 , 5-ATC TTG TAC AAA GGA TCC TGT TAA
CAA TGC-3' ol ¥& 2 B%& BamHl A AA QY B8
bl Zolth, &)W 479 plasmid® BamHI®.Z A esle] Gald
FHEA] g ed AAY ¥ 1% agarose gelol A vectordt . F
o self-ligationA| Ft}. thAl DHS e ol HAAE A1) F plasmid& ¥
2] 8} o},

L}. Reporter gene construct &

Recombinant ©# o] ZAftste 299 d7MA%E 49 2719
#ol Mz} (Bioneer, Chungwon, Korea). ¥ 2.7}¢} H& 9y
o2 7+ oligonucleotided HAY ¥ 10 £ TES) =9 ¥ 1 w9l
10x T4 polynucleotide kinase¥t8 <+&8< 10 mM ATP 2 «f, T4
polynucleotide kinase 1 w®& W3l & $97} 20 w7) H=H 3o 3
7ClA 4587+ phosphorylationA]| Zit}h. ¥ 71¢] sampleg 4& F 9
0Col oA 283 71981 A3 &= W27t annealing &
ok 7)o oligonucleotide?t o1& 7} ut&E =] AYEEE T4 DNA
ligase® 1 wb¥& F 16TCAAM 24 F¢  WEAIHE, pACLS0
plasmid®® Sacl ATAALZ AE £ AY LIt e Pyes

10



DNA fragment® 1% agarose gelolA ##]8la] TE 30 wiol =Rl
olg] ¢ vector® #2 annealingA]%] sampleo] 1 ¢, T4 DNA ligase
1wt W& F 1A &< ligationAl713L, DHSa ol ®a HYAH )
Colony <& 7§18 #3s Z4& HdY 1uve 3 Uz wigA
¥ plasmid& #2339 T7 sequencing kit (Amersham Pharmacia
Biotech Inc., Piscataway, NJ, USA)Z sequence® #<13}o 57/ ®&
3707t WrE-Ee) ol plasmid@ AR EH ACL -60/+67
promoter@# TATA boxE Hl47] 913l HA¥ 3719 #L WRe=
pACLE0E FH o & site-directed mutagenesis® A A|33ct HF:H
o2 Ay 1vs & WHoeR 242t reporter plasmid@d ¥ 3%
t}.

4., FHARE JYellM9] §A &3 (Transient transfection assay)

7F, A3 uf<F

ATCCel A FY% NIH 3T3 A& 10% fetal bovine serum, 100
unit/ml penicillin G-sodium, 100 gg/ml streptomycin sulfate$} 0.25
ug/ml amphotericin B7} 3 7}¥ Dulbecco’ s Modified Eagle Medium
(DMEM, Life Technologies, Inc., USA)el A il kA 2 o},

\}. Transient transfection assay® ¥4 &3

(1) Transient transfection assay

NIH 3T3 M %8 2 X 10° cells/35-mm dish®] density2 plating8}
i, 2 &% transfection®& 4AEHE. WA pCMV-PurANR
plasmid®# pPuRE-luc, pCMV-8-gal plasmid®} 4Ach 35-mm
dish 1 welld 100 w2l DMEM (free FBS, antibiotics)3} Plus
reagent (Life Technologies, Inc.) 4 (& o] ¥ plasmid¥ A
o] EHFE A2 15T WAAD E A 100 w9
DMEM (free FBS, antibiotics)el] Liphofectamine reagent (Life

11



Technologies, Inc.) 2 ut# Wol A ¥ 9o E¥E Hxu
&ol A 1583 WXt o] W Hd wE] platings] ¥ AE
£ DMEM WA & AAY ¥ PBS #3440 2 | mi2 28 A3z
i 800 4% DMEM (free FBS, antibiotics) ¥l A& #o] ¥ttt o]
AT el Mol F& EUE 200 @ EF3%T 37C, CO
incubatorell 4] 3A12F wlkA|Ztt,  Transfection® viA& =5 AA
3 o, thA] A} DMEM A2 Zrold i, 2412 s A F T 244
b Fol 2 p09] RU4S6 (1 mM/puh)& Helstgom, tha] 24A1F o)
%A%},

(2) Luciferase ¥ %73
h AE & 99 FH

A4¥ 4 U4 (DY AES SolE platedl H wgd& AAH
2 mle] PBSE 23] MAzsc}. 2 plateo] 20 u€2] reporter lysis
beffer (Promega)® 7}8 ¥, A ¥R 7o AX® He3iHd. 1&
ZF vortex 3] @A AEF lysisAlZl Fo 4TolA 13,000 rpm
o2 58 WAEE % ¥ JEAg ity HE EEHEF D
Ak, AEPEEH 20 ¥ B -galactosidasef A& 248U, 5
we luciferase |4 & =3 H

(\}) B -galactosidase %% &3

B —galactosidase ®A 9 &4 £ Hall 5(1983)8] WHo= A%
Aok, ME g F94 20 el 32 mg9 O-nitrophenyl- 8
-D-galactopytanoside (ONPG), 0.1 M sodium phosphate beffer,
pH 78, 4 ml, 40 2] 100x Mg&9 (01 M MgCl;, 45 M 8
-mercaptoethanol)-# & 180 ¢ Wi 37C, 420 nmolA FH=&
&3 s A Tt

(v}) Luciferase #4 &4

Luciferase ¥4 Luciferase Assay System (Promega)® ©|&
3t &AL, ME g F9 5 pol 50 e Luciferase
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Assay Substrate® W3 Luminometer]A luciferases] <%
substrate 8] Y= & &A1 ).

13



m. & 2t

1. E. coli®] purine repressor® ©}-§ % recombinant DBD | &%

MZE ¥Elel DBD& TEV] #Hgtq T&7F & 4@A e E
coli purine repressor®] DBD-& ©| &3} ¢t} Purine repressorts oFv]
wdel] 6kDa®] DBD# 718-A] wete] 32 kDa®] regulatory domain®.
2 solsitt® DBD7F E#E 1-155 olumAREGE  mojuo
glut;athione S-transferase (GST)o] AAAAH GST-PwR d¥adg g+
TAL(ZY 2A), o]¥°] DBD2EZAN S #A4E& JYeEllerlg ol
%9 purine repressor? binding site(ZH 2B)% probeE 3t
EMSA# A% @, W3 DNASY A¥s¢ TAY & gz
H 2C, lane 2-6). |2} L HAI= purine repessor?] oful Wk
DBD®2. 2+ corepressor’l AY® A% AHe purine repressor
DBDTZ# #HAEAY T LT AAHEY 4% Al purine
repressort- DBD2] 7154 ¥¢ 39 hinge helix7} M2 2HAEE
dimer7} &4 ¥ 2.2 A, helix-turn-helix motif’} major groove®l, hinge
helixt minor grooveo]l AHE & & 78 o2t (ag 1. 29
22 purine repressor DBD& 71E-A] Wb glofM Q9o dimer
8 ¥A8ANAE 49, T 719 hinge helix’} SHEA YA =AM
DNAd) Z¥d & A& Aolgdte 7Hd& A% (29 D, 218 2A9
X} el hinge helix (AVARSLKVN, 97§ o}u]:ib) R $7He x5
2 @AY ¥ XE¥ purine repressor DBD& Gald DD} o7 &k,
T 7N Az d¥y, & GST-PurG GST-PurHGE THedch
°]§9 DNA ZA¥s& EMSAR %3 oA d34(2Y 2C, lane
12-14), hinge helix?} X &8 GST-PurHGSl 7% o439 d uvle} 7
o] 2% DNA A¥%5 & velde d v3ld GST-PurGY 7% DNA
ZAstsol A FHHA vk 0|49 ZHIT purine repressore
DNA A%l hinge helix7t 8% A& ¥ole Rugsd dXNg =
Zol, DNAe) A#37] 9814 = hinge helix®##7F M2 24%¢ 4
AEE dimer7t A= olof #rbs A& AlAMCL

14



Inactive form Regulatory
domain

l-ﬂ— ® Corepressor

Active form
Gal4 DD
Purine repressor PurHG

19 1. Purine repressor?l DNA-protein AY BAE. v|FAY
purine repressor®] regulatory domain®| corepressor’} Z¥aA A
HEi7l Ho] DBD¥ DNASC major groovedl, hinge helix® minor
grooveo] 2+ APt 2 8Z WL purine repressor DBD, hinge
helix¥} Gald DD& 42 PurHG v d e BATE Gad DDl 9]
3 WA B 2 purine repressorst T HE|Z DNAY] AW &= A_&
VERY B2 xo|o},

15



GST-PurR [ esr W  pumitass) |
GST-PurG [ esr Hrmisn | owuaim) |

GST-PUurHG [_csr  Hpwriisn }| ssaqerm |

B Purll DNA binding site

S'CCCTacgcaaac gtttgegtTTTCT 3*
3'GEGAtgocgtttg caaacgcaRAAGA 51

C

GET-Pul GET-PurHi3

s B

Foein et e 7 5
PurR PurHa Purs

Fe

1234568 789101 1213 14

I 2. 4=% DNA binding 9932 DNA #¥s 54, A, d=H
DNA-binding Tt 259 =& deld 24% B, purine repressor?
DNA-hinding =ite%! 16bp palindrome®] T probe 2 7144, C,
GST-PurlR, GST-PurGst GST-PwHG #H=f wwiEs o/ &%
EMSAZ ko) w, cialEe] kg 23 2o lane 1 0 ne lane 2-6,
GST-PurR 10-500 ng: lane 7-11., GST-PuwrHG 10-500 ngi lane 12,
GST-PurlR 500 ng: lane 13, GST-PurHG 500 ng: lane 14, GST-Pur(
500 .

| I3



2. Y M X ol 2] recombinant DNA-binding domain ¥4 &%

MEA TEAA recombinant DBD7} AAZE #% AE JelA #AE
Uel= Ad @iyl f3tod, 23 3A9 #@o] MEe¢] Add DBDY
PurHG$ SREBPla®] activation domain (AD, 1-79 o}v]x=4h& dA 3}
o] transcription activator¢]l PurAD®& &, °]g9 W¥Hol CMV
promoterd]] && o]FojAEE pCMV-PurAD®& w%HE%c}. Reporter
plasmid¢! pPuRE-luct purine repressor response element (PurRE) 4
71Mde] 53 wtEETZE du 2 I FBozEZ TATA box7t EUH
minimal promoter, luciferase # 42}, SV40 poly(A) signal A€ TL=
Wl d gle] Az ZY 3A). PurRE |71 E& E. coli®l pyrC, pyrD
% purF, purHD, purLE 9 #FRANA LA HE purine repressor A ¥
2919 consensus®A @AY 16bp palindromer d& Argstch™?
PurAD transcription activator’t # %M Z WelA FAE Jdetlilert &
ol oz NIH 3T3 HA¥e pCMV-PurAD$} reporter plasmid?!
pPuRE-luc® cotransfection3t$itt. 2 A3} pCMV-PurAD7} & 71%9
we} juciferase FA A4 wdol F7HEATHE 3B). 10 ngd A& F=
9] pCMV-PurAD#F 9913 AElol M E luciferase o) AA F7HH RN
o, 50 ngol A= oF 100807FA) lucinferase f242 w¥o] F7lH AL,
50 ngol ol M€ © o A F/EAE A% ol#H ¥ HIHE purine
repressor DBD$} Gald DDZ o] ¥z A2 PurHG DBD7F A9 # 4
(g 2)NM} npAsE FYAE WHolMXE reporter plasmidii €]
PurREe] A ¥XH o2 A3 luciferase FAA T8E 7N & AAE
Lide

A7t 2 PurllGE AME8td RYAE Yol KAZ gdo]l 979
signale] 2J#A ZHFHEE AF o FL&AF FEUCT FEY AN
TEE progesterone 3 2 %3 A i 21 antiprogestin$l
RU486/mifepristone® 7+ HBolx oz  ZAgstd 45 e PR
LBD(645-891¢}7] =4h) 3} SREBPla®] AD®& 19 4A¢ #2 #d=E
o ¢1F 8 &4, PuANRE TeHe9oew CMV promoterol <8<
ol@d HdYP3leE pCMV-PurANR-E A33tgth. 1t¥® PurANR UF

17



o FEA7E FHAE JeA AIHoE RULBGH wHg-ste B4 fA
A wHE =AY ¢ de Ad dolrr] #siA, pCMV-PurANR&
reporter gene?] pPuRE-luc® Ze] NIH 3T3 Al X cotransfection& 4
A&tk RU486& A slr @& AElolAM e luciferase WOl
PurANRo| 93t o#8 oAAHNL™, RU4BEE HHT H 4,
pCMV-PurANRY 4-& F7Fgol wel dose dependent®lAl luciferase &
Mol Z7HE QA 4B). =% RU4B6SY F = @& luciferase 3 =}
o] d¥g TV #A3l pCMV-PurANRH pPuRE-luc®# NIH 3T3
M E cotransfectiondl L, RU4862] 4& F7tA 0 Z 3 luciferase W
o] 30nMelA elm] HulRo] EE AT (Y 4B). o449 HazE AN &A
THEO]T PurANRE #HHAE oA RU4869] &) &4 f-4a 4d
& Z2AY & UEF EAFAG

3. Gald dimerization domain ¥ ¥ wW& AF o &N HAHAEFH

Gal49] DD7} PurHG® DNA #H#o| #5HY& transient transfection&
¥ @A, pCMV-PurANReIA Gald DD S8 AHAMHS
pCMV-PurANR4Gal4® A3t #F{AHH 5B). ¥ LHBAA
Holx uie} Zo] PurANRE RU486°) wHE-3td AW o2 luciferase
A4 wdE& FUHA7IE ¥kl Galdd] DD® AAE PurANRJ
Gald9] ¢ RU4B6°] A¥ wlg§ RHolA &t od¥ ZAige
EMSA¢] Zatst AdA3e A7#2A PurHG DBD @9z o] DNA AH
T 5 AEE F2F YPEHE FAsted Galde DD7 A Y& A4
ok gy, ol AAEl Galdd DD AAZ dimerd ¥ 3t
PurHGel DNAZ Y-S 7154 & A8/ T34 8¢} g2t Gald
9] DD’} dA2 PurHG® dimerizationAl vt A& S93l7] #HE
o, Gald DBD® Al8-3te AF 9 L&A EF Y¥3= pCMV-GaldANR
& Abgate] AgEc Galde DBD 94 Galdel DD& §##37] &
ol GaldANR+# PurANR¥ heterodimer® #AE 4 Ay, malA o)s
Z& heterodimer A ® PurANR& HI@43 Ald RAeld, o4z
PurANRS] RU486¢) th¥ &AL GaldANRSY %% F7HAHe ozt
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JAEE #AY F AJHAH 50). o149 A% F¥89, PurANR
9] Gald DDFH7I AAZE HME WX dimerBAol TA3H, o=@
dimer$/Je] DNA A¥e] 44 A& AlAMET

PurHG®] DBD7} DNA Z¥%5& 7Fx7] #% HA¥9 Gald DDH 4 &
AAsL7] 8t 102709 olmxAito 2 o|RoA Gald DDE 7M&EA ¥
W BB AAsE, 1 A77T 340 ofm At F2 570 e ofneito g
o]Fo]7l Gald DD& e AF o FEAE udAoY, olEE
¥ 3= construct, § pCMV-PurANRGal349} pCMV-PurANRGal57-&
A Z3HtH Y 6A). pCMV-PurANRGal34$t pCMV-PurANRGal57 &
reporter gened ¥A MEWo transfectionAlZ) AT, RU4B6E X &%
Aeo] A pCMV-PurANRGal349] 1% o +&AM& pCMV-PurANR
# e AT o]l o)FojFeort, pCMV-PurANRGal57¢] 79,
RU48691] 28 %8 Holx ¥}t TH 6B).

PurH DBDl @ Ho|X & Gald DD A &FH9] ofvjx4t ¥ PKTK
7} cloning #A oA E& A A WY o] PNKE lysined} threonine
5 7h¢] o}m|x=Alo] asparagine®.E WHE cloneo] gAY o] Y H
PurHG ©¥ 3 & DNA A% {Ado] 4 PurHGEY wf§- st
olg# AL R Gald linker #919] W&o] DNA ZAEigel A A%&
o] A& AJAMgYE wlelbd PurH DBD3 Gald DDAlelol & 7 =& F
M9 glycine®& H71E 4% DNA A 4ol o|RA HEHcA&
transient transfection A¥YeE® @A} A pCMV-PurANR(GD)FH
pCMV-PurANR(G2) construct® HEITH® 7A). Glycineel H7Hd
AF o FEA A9 RU4BGH Mzt @4 Aue] =7 WA
ol o, yhE RU4B6ES 9 A2 48 AA F719E 3% F
AN THLE TB). &3] ¥ 7Hel glycine A7t Al ol g @Al 7HA F
A £ 7]Eo AlgE4X T Q€ Gald DBD® o] €% UF 9
-84 pCMV-GaldANR, PurHG® DBD# Al8-% <3 8 8% =5
oA RU486°] & #Ha WwHF7HF vls £A dvehvded, #3)
glycine 1707} A71E pCMV-PurANR(G1)e] 713 & Ae) #A viebst
o},
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A

PurHG SREBP

pPCMV-PUrAD ={ ,;omoter pED AD

Sx PurRE

PPURE-luc ~{fff- 7474

.5'- CCCTacgcaaac gtttgecgtTTTCTGAGCT -~ 37

300

250}

200 }

150}

100

50 I

° 0 10‘ 50‘ . 150. 200

0 100

B

RLA(X 103)

pCMV-PurAD(ng)

2¥ 3. 94X A2 recombinant DNA-binding domain
P3&A. A, pCMV-PurAD#®} reporter construct®] F+Z & vebd A
© 2 purine repressor®] DBD(1-57 ofd| =43 SREBPlag]l AD(1-70
olu) A8 AAAZ ot pPuRE-luc plasmidt® PurRE® 5¥ H¥HE-A]7)
I, 3% o2 TATA-box, luciferase gene, SV40 poly(A) A& ME-&
A@ Az B, NIH 3T3 A x| z+Z pPuRE-lucg 150 ng, pCMV- 4
~gal& 20 ng¥ 2  pCMV-PurAD® 014 200 ngZ7tA 7FA17)™
transfectionA] Z1 =}, 48217+ o} o) luciferase ¥4 ¥ B -galactosidases]
BAE 2439 2R ZS bare REWUAE VERACH
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A pCMV-PurANR

0 %
wr 80}
70
- 100 |
? & |
x 2f F sl
% ®r 3 4@
1 4 wl 0l
0} 2
] 10
RU4S 0
0 001 003 01 03 1
2 PCMV-PUrANR(ng) RU486(uM)

% 4. NIH 3T3 M¥AA9] AF ¥ 58M9 transciption Y&
A, A 9F 8 <84 PurANRE L8 32 constructd)
pCMV-PurANR F&2, purine repressor?] DBD(1-57¢}v]x4t), PRY
LBD(645-9140} 7] = 4H) 2} SREBPla®] AD(1-700}9] :=Ah)@ AR A AT
B, NIH 3T3 ¥ 2tz pPuRE-luc& 150 ng, pCMV- £ —gal& 20 ng
@ 51 pCMV-PurANRE] %48 094 200 ngZtA  27HA) 719
transfectionA] A th. 24417 o) 1 pM9] RU486¢ A&, £ A& s8R
L, thA] 24X ik Fo| luciferase M4 B -galactosidases] W
A& 439 C, NIH 3T3 AlE| pPuRE-luc 150 ng, pCMV- 8 -gal
20 ng3 pCMV-PurANR 200 ng#& transfectionA]Zth, 24412t F
RU4869] %48 0-1 uM7ZHA F7FA1 710 Al etz thA] 24413 vk Fof
luciferase ¥4I B -galactosidased] P& S} EE 29z y
bare oW AF vebdct
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pCMV-PurANR

EE pCMV-PurANRA Gal4

PCMV-Gal4ANR

| BT o TR
B Cau
80 80
PR
50
e & )
x &0 ™ 40
g w0 < 30
x
% & 5
20
10 10
0 0
RU4gs _- + -+ - ¢ Rudss + + +
DNA pCMV- pCMV- pCMY.
e PutANR  PurANR/:Gal Ga4ANRIg) @ 50 100 200

¥ 5. 9F o 584 PurANR 7]5o dl¥ Gald dimerization
domain® 9% Y. A, pCMV-PurANR#H Gald DD& #AH%
pCMV-PurANR 4 Gal49] % 9 pCMV-GaldANRTF =& e dt} B,
Zzte] pCMV-PurANR# pCMV-PurANR 4Gald# NIH 3T3 A o
¥ 29 & WYO=R transfectionA 7] i, assay® A& C,
NIH 3T3 Al E pCMV-PurANR 200 ng, pPuRE-luc 500 ng, pCMV-
B-gal 20 ng® ¥7 pCMV-GaldANRE& 0914 200 ng7tx] Z7}A]7)
™ transfection® 41 A) 8t}
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A PCMV-PUrANRGal34

RLA (x 10°)

-+ - +

PurANR  ANRGal34  ANRGal57

1§ 6. DNA-binding domain] Gal4 dimerization domain = 7]
g AF N T8MY transcription ¥4 &34, A, pCMV-PurANR
Gal3dte 42-7671x19] 3470 ofm|icAte g o]Ro|A Gald DD7} AYd o
F Y ggAelv, pCMV-PurANRGal572 Gald DD 97} Gald9] 42-99
7R &) 577e) oln|eAito R o] Rl AF H FEM{ Jebdth B, &
Zte] pCMV-PurANR Gal34, pCMV-PurANRGal573 reporter construct
& NIH 3T3 M X 1@ 29 #o] transfection¥F assay® A A8 .
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PCMV-GalANR . Come pGA-luc

T

pCMV-PurANR

ERCh RS

pCMV-PUrANR{G1) Sx PURE pPuRE-luc
e T ST R e it I

gga
pCMV-PUrANR(G2)

i

ggaggce
B 120
100 ¢
n 80}
D
% 60 t
T 40f
20k
0
RU466 pe DNM pCMV pcDNA3 pCMV
Gal4ANR PurANR PurANR(G1) PurANR(Gz)
pGA-uc pPuRE-luc

¥ 7. Purine repressor®] DNA-binding domain® Gald
dimerization domain A}o]o} glycineM7}o] WE AF ¥ 419
transcription §4 &4, A, AF & LAY FEE pCMV-Gald
ANR, pCMV-PurANR % purine repressor? DBD$ Gald DDA}e]d)
glycine ¥ 718 A7} pCMV-PurANR(GD F & A7 pCMV
-Pur ANR(G2)8] +2& JEldt) B, Reproter constructs ¢1% &
2408 IJdH}E  construct# NIH 3T3 Aol 2 29 3o
transfection& A A8t A &4,
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4. Mutant consensus sequenceso| @& PurHGS DNA A5 &

Purine repressor?] DBD# Gald®] DD} A #2 corepressors} Fua}
A BA DNAY Mgz og HA{JY ¢ UALT: INH2E PurHG DBD#
AgsiAed, Agd PurHG DBD7F Q148= DNA @714 de] ¥
purine repressor’t AHsE @rjMLd o7t e Ad B IIAL,
16bp9 palindrome®& o2 ¥ehz Pgdid 2 APA=EF AP3HHt. o
A 1%y 8A%} o] 16bp palindrome sequence FZto] & 7} & F 7l
9 'A'# 718t mPuRE1® mPuRE2® W&, 'CG| #A7ieta 9719
¢ palindrome® il mPuRE3# A =3t EMSA® dA® 43, ol
3714 probe®F PurHG @y A¥ @ge= 4dci(ad 8B). ol %
A3Z PurHG ©¥@o] Ao @dedl= & 16bp palindrome @714
oA A Foe] A7 Eo] DNAZAR AA w4 F83TE A& & F
ARt 2 FFY Gr)ME FAME ATt AMdo] FadARk &
olB. 312 16bp palindrome®] W% 8bp% ©}f- ¥t&9] 4bpW X Wi
24bp palindrome sequence® A mPuRE4%} 16bp palindromedl A} 3'%&
9] 4bpH WA mPuRESH THo](1¥ 8A) EMSAR A A&t 16bp
palindrome$! PuRE®WHE S #8 L oYX v mPuRE49 3% PwHG @&
Bao] ZatA AYY 4 Anen, mPuRES =3 ¢#3tX ¢ PurHG 2%&
#AY & AUy 8B). 28 =g & 16719 palindromic sequence®
Zhed REe A7IMd, %3] 5-128#7x 9] @714 Fo] DNA-protein
interactionol ¥ FREFE & & AN

o & copys$® mPuRE49} mPuRESYE71A €] 4% reporter construct
(pPuRE4-luc, pPuRES-luc)@ "tgi, o8 AF o F&AF e o5
o] ¥4 E transfectiond ¥t B33 (2Y 9). mPuRE4E NEH
W PurHGel dwigt I#Po] gLz #78ta, «d¥3zdes v
mPuRE4 g71Md& 38 wrEAZ reporter constructdllA e AHXE oA
PurANRe] wigt wr-g4o] A #FAHRUG ol Wt pPuRES-luct 71
= AALgo] pPuRE-lucol ulsle ¢F 2v) Frixlglon, RU4B64 gt
luciferase @HF7IE @AW, 7|2 HAAMESY F712 WH F7F v &
< pPuRE-luc2t He}t, JF 8 #8AFANA = purine repressor DBD
2} Gald DDARolol glycine 1707} A7t] pPurANR(G1)e] pPuRE-luc,
pPuRES-luc EFoA 713 AHRH 02 luciferase WHE F7HA| 7
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A

PURE =ccttACGCAAAC GTTTGCGTitezapct
mPuRE] =cectACGCAAACAGTTTGC G Tt ttetgaget

mPuRE2=cccl ACGCAAACAAGTTTGCG Ttttetgapet

mPURE3=ccctACGCAAACG COTTTGCG Tl pagel
mPuRE4=cectACGCAAACGTIT AAACGTTTGCGTetgage!

mPURES= ccct ACGCAAACGTTTAAACHTIclgagel

GST- 5. nialE g |y 4 miREd
PuHG | & i ; el | ;e | el

19 8. 9@ WaE purine repressor-binding siteo]l ©E PurHG
gWde dfs =4, A, EMSA9 AFEE probeE 2 H7IME. B, 7
2428 probed] =& GST-PurHGE Y 28] HztsE S3 ¢ EMSAZSE
M graide) ero O 20, 60, 120 ngd 242} AE-E



5x PUrRE
A reue s LT

3x mPurRE4

PPUREAG  eeilffm 10 = e e
5x mPurRES

PURESAuc = s L T

B ..
[ -RU486
180F  mm +RU485

160

140 |
120
100

RLA(x103)

80}
8o |
40
20 F
0

-~

agdagd iy

pPuRE-luc pPuRE4-luc pPuRES-luc

a9 9. Wgd AF 9 FEAY dE o¥ WHE response
elementH9 w84 &7A. A Reporter construct®® 3. B, NIH
3T3 AXe] A=y vddg WHAFE plasmid®t pPuRE-luc,
pPuRE4~luc, pPuRES-luc® 1¥ 33 @& H'Y 02 co-transfecetionA] 71
I, 48A o) ) assayd Al B
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V. %

AW AsEAHOE KoM ANE RHAR =Ue KA AEY, A
Z e ow d¥Ee] 7€ W] #HY AF9A  inducible
expression systeme] Az Fo¥ Z=L2 ol EEHI U7 wfiEel,
inducible expression system 7gol] ¥ AFtEo] o) o|FXL )
ot EYE fAA AE&Hoz Agd Y AXY E4F A8 3
£o] HAY 7hEAol By WEC, FHA UL A7 AR =AH
7bedA e 4 FAA B HE HHAE I WY @ ofde AW
el By B& d7d 7eA & Aotk kA4 v 2L /A
2 AALGAG @AY FAGA, e @l AY secretion® A FANA
ol F AAT, FAHA MAIEGANML Mg B inducible
expression system® 7iwel] ot @77} S g o) FRoX I AT
2 o2& isopropyl A -D-thiogalactopyranoside (IPTG)® inducer® A}&
% lac repressor/operator system, > tetracyclinedl &% =& system$)
Tet repressor  system,*®  rapamycin®  inducer®  A&3lE
rapamycin-inducible ‘systt&‘m,‘?"s'27 steroid hormone® ligand® AM&-3l&
o8 AF ¥ F=EME o]#¥  inducible systemES] MEEI 3
T} 812132629

o]# ¥ inducible expression system ZQZelA 717 Fa¥ HA= AF
AARQI A e} Awtolth, thiREe] MAMR A HAAJQAE DNAC A
&3l DBD9F AALE A A= ADE o|¥oH e, oJg R A
2 Zg3og 4L Jedr] qEd 7] g AAARNAS FHE
DBD¢} AD#& Ax{3ted, M=§ HARIAE IHHo= MY F 3l
ooy AFTAARIA el JHE deEl AMg-EE DBDEE yeast
Gald transcription factor$}® LexA, GCN4*® zinc finger™ %% Zo| o]
|51 vk FEAZAAN o837 HE AFAAAR AL, FEA
oA K=E AAQAQAY DBDE AHSY A4, FEAXY S8 {4
A el Jgd & 7teAel £7) Wi F& yeastt} FYAMESL A
ARQlAbo A FeElE= DBD# F2 ALE3T o, A7 dEl ALE
St DBDS FH& vl§ AAo|c)t weEtAy £ Ao 3 F&27
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#F A e E coli® purine repressor DBD# ©]-83}4] # A ¥of
A ALY 5 e N2 DBD® RHEL, 1 ®A4§ HHsaA Pt
Purine repressort: Lacl familyo] 3= HAIQAAZA, Lacl familyl
£33t HARIAE ol B3 ojnjx TE H9) ofv)eit NEY 4T
Aol w9 wch® 8y purine repressort lac repressor® e Aol
ko] o]l deH, & lac repressord A$  tetramer® EA 3T,
corepressor’t A Y3  operatore] ZAgFHol AMNHEd kg,
purine repressort- dimer® &85, hypoxanthineo]} guanine¥® 9
corepressor’t A ¥ #lod o} operatore] & 1A A @8

Purine repressori= ©}P]x Wte] helix-turn-helix motif$} hinge helix
motif2 o}F X DBDS 7HE-A] ¥4 CBDEZ %o lct. CBDA
corepressor’t A% 3LA purine repressor dimer?] 4% FXo) A W
87 #wsEe] DBDH$7l operator® U3 HYgsA ol
Corepressor?} ZAEE ArejolA e DBDTZ& A% B, 48-56WH A 744
2] 9749 olulxAite g o]Fo|lA hinge helix”} minor groovest &% 3}
A, 1-43¥A7+A) 9] helix-turn-helix %7} major groovest H3ti
A ®ch? o189k o] purine repressor dimer$] DBD7} operatore] %
% A7) A E hinge helixZtel 2H®E &7+ $459 minor
grooveol] Falzjof 8oy o] ¥ HEF corepressor’t ¥ E CBD7F =
33} ? wglr purine repressor?] DBDR $)9o 2= hinge helix3tol
ZHY ¥H2 dimer¥deol #7157 Wi DNA dA{sd& 7Hd
T UL Aol B AYAA ¥AAY DBDE T3 purine repressor
Q] olrx Wk HHe] ARV AL FA 3P E viel o] WY
DNA ZA¥g%E3eo] glAtt Corepressor’t Z%d A% el purine
repressorel A &) DBDe] T8 AHAHoZ wHEY] Sl3tq £ HA¥AA
T yeast®] HAIRIAS] Galdo] €A3= DD¥® hinge helix®] 7HEA 4
ol AEAI Tt Yeast Galde galactoselt melibiose2] catabolismel
qile FAAEY HAME "AFAIF)E  activator22A], DBD, linker
region, DD, activation domain(AD)% 2.2 T4 H| 2t Gald®] DBD+
1-65 ojr)ieatoz ofmy Wekel A, F Y Zn™9 A4 A9
cysteine residue® T4 ¥ bimetal-thiolate clusterB 12 &A ¥} £§
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50-64H A 2] 1478 o}v) Ak DDRESYE o -helix¥ B2 dimer& ©]H
) 8 9} coiled-coil FENE EA#c}. DBDY DD®& ddsE= #4190 41-49
oln) i 4te] linker7} EA¥e}. 65-1004F0] 9] ofm| AR S FA) dimerZ
ol Zlojgctn A oY

o] % Purine repressor DBD$} hinge helix2] 7}&-A] wete] Gald 9
linker ¥ 2 DD# X3l 42-150 obvl4t & ddAA PuwHG
2 9E A3, DNAY Z% Fgs& 2ok 28y Gald DDR-S 7 &
A8 2t = purine repressor?] hinge helix %917} EA18kx @od DNA
of A8 A¥E X Yokl o2 A= hinge helixe] 97 obv] it
% DNAAH ®3 Fog FRoZ Ad#lxd e 37K olvxitg
mutationA] 3 & ®, & arginine® glutamin® 2, leucine® threonine2 &,
lysined& glutamine®. 2 W3 -& o] DNAY ZE#A %evte HI
o} Y22t Aztelc}. Purine repressor? hinge helix¥# ¢ Gald DD}t
917t DNAZ S| HFHA& AJALgc)

Purine repressor DBD, hinge helix® Gal4 DD %4 ¥ PurHG DBD7}
FYHAEZ o= 4§ Yetle7HE dotinzl, AD® o839 A
Al 404 PurAD®E THEJUT ADE AAIAEY #4z HALE
A A7 & domain® 24, VP16, NF-kappaB¢} p65 subunitol Al &2
¥ ADEC] <AFHARIA e F2 olgyrl. B HdYelAMe
SREBPla AD# Al82%ed, SREBPla®] ofvlx @de acidic
domain® CBP (CREB-binding protein), p300 (CBP-related protein)3}
#® coactivatorst He)stAl A H, T 1671 o] 49 cofactor® 2
complex® ©]F ]3] activator-recruited coactivator complex (ARC)$}=E
A¥Hos ZAeste wjg A HAR FEHNIGT dEA
¥ g dFo|Me PurHG DBDe| AD® AZAA PurADE wHad
AE dellA /S FA% AI, PwREY HEyoz ZHihso
luciferase 4z WH@¥E A F/HAZHAG o ANE EUR
antiprogestin?! RU486/mifepristone¥ %t #o|d o2 7 g3te], g4 3=
+ PRY LBD#& PurADel] A¢i3te] A AF ¥ 584U PurANR
T o]l AE oM B4E H8 A, RU4MBES 98] luciferase
A dHel WAB Frrsigich o]# ¥ RU4B6 <3 AXwe] fH
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2 HY A=E 7|Eo s Gald, Zif268°]Y GCN4 %9 DBD& ©]
£ AF A€ Y et HxA), ved 9 KA &
Ho] o]Fo) AL & & AN Gald DDl ¥ dimerization®] PurHG
9] DNA A% R&Helshes A& Gad DD#E  AAW
pCMV-PurANR 4 Gal4oll A WAL o] €43 424d5H™, £ PurANR
o 23 FAze d¥o] Gald DD¥ ¥/ £ GB AF o 584
¢l GaldANRe] ¢&le dAEteE HYE FTod Ax &AW + AA
t}. PurHG DBD#®} Gal4d DD9 dimerzation element Alel@d QA&
linker# % 94 DNA Z%| @& J%& v|A v, PurH DBD9 Gald
DDALolol glycine® AUAH A-F, € Hefo vis) =F 1 fAo
F7tekH oy, & /h9 glycined A7IAHE ), RU4B6S i3t ®H-g4 o]
7} AA vebxch ol#$ AlAR Gald DD linker ¥4 9] deo] R
1 flexibility’t DNA A% a3 Q¢ & Aoz &5

Purine repressor® 16bp palindrome sequence®] 8-9W# A}o]d]
nucleotide 4 €& 25 PwHG ¥ 3ol 2H & %4 Raer, 3F9
F7]9HL H3A7] mPuRE4%} mPuRES5: 25 PurHG @93 3 A
Faach o) ¥ AIAE 16bps 5-129A9 H7]Mde] PurHG @43
o] <14, A%sed /% FL&F R4 Aoz gEHAAY, pyrC,
pyrD, purF, purHD, purL% ¢ purine repressort ZA¥3lE purine
regulatory sequence® %] 16bp%® 5-1241A 9714 €2} homologyZ} vi-%
A velde AT 9 895% o] d¥ER B FHAEe
AARQIAHE ¢S] DBDR RHAFAN M A4 5 A=H HYY F UL
o, ola ¥ Mo FYAXANAN EHAEY B FHY Lacl familys]
A1 Sl DBD 9A) AF HARRIA i AHE# 4 &% AAgT
LI A=
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V.d &

Escherichia coli purine repressor®] DBD$} yeast Gald®] DD& o] &
8l A2 ¢ DBD(PwHG)& g lth Purine repressor DBDS 7128
Al @kl hinge helix (9709 o}®xx4h)9 Gald DD+ DNA-binding
activityol WF=A] E A3, hinge helix¥ ¥ 9 Gald DDAFelo} & 7iu}
T 709 glycine?] A7t2 A& #H ME HAAMY activityZ} F7H8HA
o, 2¥ #8 AME oM RU486° <A ZFHAE expression
system (pPCMV-PurANR)2 PurHG, progesterone receptor LBD,
SREBPla AD-§ dZ&ld WENLH, cellodr L@ o|3]= PurANR
£ RU486°) 2t w23} reporter gene (luciferase)®] WHE& F7HA A
T AU
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Abstract

Development and characterization of new DNA-binding domain
which acts in eukaryotic cells by using Escherichia cold
purine repressor

Eun Hee Yeon

Brain Korea 21 Project for Medical Sciences
The Graduate School, Yonsei University

(Directed by Associate Professor Kyung-Sup Kim)

We intended to generate the noble DBD, DBD of using E. coli purine
repressor, which could bind 16 palindrome and repress the expression
of purine synthesis-related genes 'in purine nucleotide-enriched
environment, and to apply this new DBD to construction of artificial
transcription activation and nuclear receptors, When the guanine or
hypoxanthine bind carboxy-terminal regulatory domain of purine
repressor, the quarternary structure of this dimeric transcription factor
is severely changed, and thus two DBDs are positioned into close
proximity to fit into major and minor groove of palindromic DNA
sequences. The replacement of regulatory domain with dimerization
domain of Gal4 could mimick the activated DBD structure. The
dimerization between Gald DDs might dispose two hinge helix of
purine repressor DBD in to the minor groove. The addition of one or
two glycine residues In amino-terminus of Gald DD markedly
increased the binding affinity in vitro and in vivo. Minimal peptide
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region corresponding to amino terminal 34 amino acids of Gal4d DD
was sufficient to recover DNA binding ability of purine repressor
DBD. This artificial DBD recognize and bind the same consensus
palindrome as wild type of purine repressor, and any mutations in
palindrome decrease the affinities. We tested their binding activity in
eukaryotic cell, in the form of the artificial nuclear receptor. The
artificial nuclear receptor, PurANR, regulates expression of the
luciferase gene in animal cells through microbial purine repressor
response elements according to the presence of RU486. The usage of
microbial DBD in artificial transcription factor can restrict the target
gene,

key words : DNA-binding domain (DBD), dimerization domain (DD),
transcription factor, nuclear receptor, artificial nuclear receptor
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