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912 SRRFTEEFLHMIE F8E F45 912922 (1989)

2NV EER) (Saccharomyces cervevisiae) > B FEAE BLGEIR
ARS1 CMEERRHT 25 v 37 BRFICET 2%

IR KFEFEAECER _HE (FF AT BHIR)
A ¥ Foi3 iR
(CErX 148 H298 2 1)

%V B3 Saccharomyces cevevisize 0D HEHE BE %] (autonomously replicating sequence,

ARS) 24 D7 R & FiE, S. cerevisioce Ml 2 BHEECHEEIRTE 2/:9, ARS IBEBREKIE
JREMEREALELIONTVE . EREMCBU s REKENEREE*H s » T 2EWT, S
cevevisiae B 4 PeBEO €Y hu X FHEAIE T 5 ARSL SER L MHAERAT 2 7 X7 BRFERE
L7, B9, ARSI 4880 5 5 Pst1 Ej{ii2> > Rsal ZAID 6 bp L& TD 97bp 2 &tr DNA K
B (K49) #7u—7r LT, TN BRNCHEE T2 V2 ERFESNVY 7 L7 v A TR
FORE BRI TR~ K49DNA i F RN RS T2 7 BRFERELE. &
HAVTR VA FREHAOEIYRT 4 vaYERID, 2087 BRTFIC L 2ERETERICHE
E4p8Mp, C6ERA VTR IVAFR, Thbb, QAT Y2y ARFIE Z0EFED2 ¥
v RELES F S DERICHZ I HEss RS RIS, C6 BRA VIR IVAF P ET U
FTERAVWTELY 7 P Ty 4 2T, BREALS VA7 BREERE L. £, FEROOHEN
BOCOEAMA VTR LA F PO T L AKIC, BENL Y V7 BRFERHLL. a2 vy
AFRE & FDFEED 2 > € v ABUES 2 UERE, SABBEEREECTURTHE 0, §
B S 75 v BRTFAH, DNA BEEKRCES T 3N Ez ohi.

Key words S. cerevisize, ARS1, DNA binding factor, gel shift assay,
single-stranded DN A

BEFF Saccharomyces cerevisiae \Z 35133 DNA #HE!
X, Mo ELMM L ER, HEik DNA EOZHDH
fimsBI3Y. 2ORMBEAOEIE, 1HBEMEYD
15018 T4 90kilobase (Kb) DI CHEEL T
V. i, INSORBEDEELE SHicoHE
ZhEouHEhTHS.

(10>~10°2 0 =—/u g of DNA) REIEHIEEZEL
TBY, REEATEERNICERENRS . £,

ARS #& 075 R 3 FoOESE, Jufafk DNA L
HIZSHOHMEEZITBY, £/, 2055
ARS1 iz2Ww T, physical mapping & & - T, ia
vivo TEBICHEMBEHREL L TEHL T3 2o

oL nENEES RS DNAR®2 70—
b 38Ra0, BRZBWT, FHTbhTER? &
#5 0 DNA WA, BEERMES (autonomously
replicating sequence, ARS) £ FEIEN 2 LD T,
ARS #3275 A2 I Fix, BREUNLTEHE

Sz 510

%O ARS Wi OBERI OB LD, 22
+ 2 EF] 5-(A/T) TTTAT (A/G) TTT (A/T)-3" %8
BuHan, £, 20arer 4 ARG EEE
BEGEREECATARTH S 2 LR E .

Abbreviations: ABF I, ARS binding factor I; ARS, autonomously replicating
sequence; bp, base pairs; DTT, dithiothreitol; E. coli, Escherichia coli; EDTA,
ethylenediaminetetraacetic acid; Kb, kilobase ; PMSF, phenylmethanesulfonyl fluoride ; S.
cerevisiae, Saccharomyces cerevisiae : SV40, Simian virus 40
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Palzkill 5%i%, ARS WiF ik, #<DIrErH R
EUEFISEELTRB I L 2RL.

ARS1 iEESIVRE4D TRP1 BETF CBET
2# 800 base pairs (bp) DFRETH % »5, Celniker
LIDKIEEROMIEICELY, A, B, C, 3DDF A
AviEFFenTns. RAAL VAR, I ¥ A
g5 % &t 11~19bp QBB T, HHEEHRERIEM
CLBERERTHD. FAA Bz, FALAYADE
#, 50~100bp OERT, ARS 77 R 2 FOREHI
5L TH D, bending FRHSHEET 2. F x4~ C
X, K A4 YADTH, £ 200bp OFEBT, KEKI
B5T 58, ZOHFERIZF A4 YBEDb/IEL,
FA4YBEREBLEFZRAIRTOR, DOXES
zehd. 7, FALVCIE, in vitro DNA #8{%
KBWT, BBONTVORERSBERBENIBNTH
5.
£3F, ARS binding factor I (ABFI) 23 F XA >
B® bending 458k & BEH L 72 ABF 1 S{Lic#&¥ 5
e s Mz IR g7 ABF 1 SIOERHI,
ABFII S RHICHEE L TWA ZEXHEs N ER S
TWw3® LaL, A4 VABIUZOEFELEE
FERT25 VR 7BRFIEO2LTE, REBRESR
Ly,

SE, EEBEIFNVY 7 Ty 2HWT, ARSI

S CAREERT 25 v 7 BEF AN, TOF
B OFAAYABIUVZEDEBO A DNA L BR
WeRET29 v 7BRF2RVHELEOTZDHE
BiZo0wTDRS.

HEts L UFE

1. EHE#%E LTSRN, 770

1. EREk

M13 7 7 —VHABRZEOEEBS LT 7FALF
DIER WL, KIBE (Escherichia coli, E. coli}
JM105 #k (A lacpro, thi, strA, sbcB, hsdR, F'tra-
D36, proAB, lacl'Z AM15) #F\w /2.

g, BEBEBEEBEORABICIE, S cerevisiae
D13-1A (MATa, his3-532, trpl, gall) 27z,

2. PSAIF, 77—

YRp7 1, pBR322 @ EcoRI ALz, S. cerevis-
ize ® ARS1, TRP1 QS (# 1.4kb) ptEA S 72
FIAIRTHB. K49 i3, RECE > TER SR
72 M13 7 7 — Y DA Z AT, ARSI HED Y B
Pst I EBf7 (207) 2 & Rsal ¥{zod 6 bp LK (303)
FTHSATED (M1), ARSEMEF->TWV3 (N
L, ®RERT—75).

. 8 # %

SESBERITEE (R borvid, =y R>

f11

(118) (212) (311)
Hinfl ABFI site Pstl Rsal
L ! ! ]

 eo— | S— 7 R
9/11 9/11 9/11 11/11
bent DNA
domain B domain A domain C
PstI

11/11
'C

207

8/11
+ c-rccmssccn‘r'rrsmai‘uscuﬂuim‘cm TGTAAAATAACAAGATGTAAAGATAATGCTAAATCATTTGGCTTTTTGATTGATTGTAC
GACGTCCGGAAAGTTTTGGTTCSTATTTTICTAGATITGTATT TIAGACAT TTTATTGT TCTACATTTCTATTACGATT TAGTAAACCGAARAACTAACTAACATG

Rsal

303

220 255

T

226 25

237 255
| ——

i K49
() - (+) Strand
C6
2 j' (-) Strand

Fig.1. The configuration of ARSI region and maps of K49 deleted clone and
synthetic oligonucleotides. The regions of domain A, B, and C are those from
Celniker et al.? Domain A contains the 11bp consensus sequence indicated with
closed box. The ABF I binding site and bent DNA region are indicated in the
map. Consensus related sequences as reported by Palzkill and Newlon® are

indicated with open boxes.

Numbers above lines are the distance in the

nucleotides from the Hind lII site that is at position 837 in reference'.
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S—v (Bl) o®R % Klenow fragment $EE
W, P4 EYVZAREFY - (EHE), T4 £
R7vAFREFF—LEEER (KR, 7077 -1
KB XUVEX 7L 7—¥Ald Sigma & CkE) O
Fax W7z, DNA E#80 [«-"P] dCTP, 8L U
[y-%P] ATP (~3000Ci/mmol) i3 7 =¥ v A& » ¥ ¥
Ny (EE) L DBEEALL. AU Y « PHO—RAB &
¥ Ficoll 1¥ Sigma #t (kK [E), DEAE-Sephacel,
Percoll # & ¥ DNA ® HEEZF K Y = — « poly
(dI-dC) iZ, Pharmacia #t CKE) K DAL, Ih
LA ORETHIISHBOBHEO LW OFVITNRY
FIEMERE (KIR), &2 LidEH s (EH oG 2 A
(DY A
I, BEgHHENRNE & UBIHER
1. EEEmEm o R
S. cerevisize DI13-1A % YEPD ##: [ 1 %
bacto-yeast extract, 2 % bacto-peptone, 2 %2 v
2—27], 30°CT, M (ODw=1.5) £ THE
LEDs, BElicd-> TEBLSEER (1M VLY
b=, 50mM Y EEA ) 72 (pH 7.8), 0.5mM i
feany v a] THE K 10g] 2L, R,
30mM dithiothreitol (DTT) x &t SIEFEK I EE %
BEL, SCCTLAMKE L%, ZEEE (1M Y
ALEMN—A, 25mM 9V vBAH Y YA (pH 7.8),
25mM 27BNV v A, 0.5mM EikAryy
., 0.5mM phenylmethanesulfonyl fluoride
(PMSF), 3mM DTT] BB LZBL, ¥4 E) =
£ Z60000% % T, 30°CTE»IZIEE S L. £330
AIED (3000rpm, 5 KKED A7 =TT A
RED, SEEBETHESLZ. KA 7077 A b
%, 0.4% Triton X100, 18% Ficoll, 10x g/ml o A
R7Fyv, W0pug/ml 7> F84 > E2EL PC BERK
[20mM Y >~ EH VL (pH 6.4), 0.5mM ELsn
v, 0.5mM PMSF] @B L THREL,
Potter-Elvehjem ®E& Yz F A ¥ — (777 Xy A
V) FRLTERBACREY 2+ AL, REY F—
FMidohUHTEEL THW230% Percoll I#EAR
[30% Percoll, 1M Y L E +—i%E&L PCEER
% 15000rpm 1EERE.GLZ B 0] Co®, KkFo—
& —T 3000rpm 205MEL L7, ZOREC & > TH
L, ZOMMOMBER S SBEL . D&,
Percoll S4B & D E S 2B D L, Percoll £
ET 572D 1M YLE =L %2&L PC EEHE %
10fEEMA THREL, BURLTHKERED:. Eod
OHEIROFTELL, Dignam &9 DFHEIRE> TR
DE3Tkot. HEEs e, CEER (20

mM HEPES (pH 7.5), 0.42M (k7 bV 7 4, 25%
) ea—n, 1.5mM b= 2y 724, 0.2mM
ethylenediaminetetraacetic acid (EDTA), 0.5mM
DTT, 0.5mM PMSF, 10ug/ml v 7+ 19
pg/ml 7o Fs84 >] WZEE L T, Wheaton k%
LrzFA4Y¥— (BENyANL) 2EVTKREY 244
ALtz RES A2 —MiE, E2WZ30H, A9y —5—
THE#E L%, 25000xg TOHELL. BonLE
B% g%, CHEM¥RCFM{t L .z DEAE-Sephacel
HTh (AT LERE, 3ml) BEET LD THEBLR
HELl. TOBREBE S %, DEE®R [20mM
HEPES (pH 7.5), 0.IM sE{bA Vv A, 20%7Y ¢
o—n, 0.2mM EDTA, 0.5mM DTT, 0.5mM
PMSF] izxfL THEHL 2%, B UED (25,000xg,
2090 LT E®RELL. ZOEETRbL, B
gy, EHERFTHEBL LR, —T0°CTREL
fo. HHHED Y vy BREIZEE 20mg (RER,
5~20ml) TH 7. B, o HEER
Bradford BE" 2 HwTRHIEL /.

2. ~ARX)rTHO—Re 7R NTTT 4 =&
35 7 BRTOERSHER

HRHE T 0 7 > 87 BRFOMANER I, ~%Y
v HE—RAvuv b7 4R BEY
HHYE (20ml, &> 87 BHEE 1mg/ml) & DEEHR
CHUTERL, doh UHREER TEFELLTS
WA YT A=A AT A (AT LAFE, 1.5m)
T 3. A7 AR 3ERORBERTHERLLEOD
B, 0.1M 25 1M FToOHEAELY v LABELR
(18ml) #FAVTHEH 2T 7. BHLEETIIOV
T, ¥P THE# L DNA Wik L Of&EEE S vy
7T w4 TRHELR. S, FXHW No32E
ME, F S EMEE, 0.7ug/ul T, 0.45M KC
THEHENILDTHS.

V. L7 b PoutAilzs 520K - DNA

HEENKRE

1. "P-iE3% DNA 7o— 7D

K49 7o— 704, MI3 a2 hoFA
DNA Mif% ., HindlllSacl T¥Ih L, V77 Y
L7 I RAALTHESEL 2%, Klenow fragment &
(«-®P)-dCTP #Mw T, Hindlll ® 3° KinE#Hz
Fot, GRAVIX L AF F7a—T70HBE
T4 RYRZLAFEFF—HEIZED, (y-"P)ATP
ERAVTS’ KIFERET> .

2. DNA « ¥ > 7 BEAKRORE

Zu—7B LU v~F 15— DNA OBREKR,
10mM Tris « HCl (pH 7.5)-lmM EDTA ##F,
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90~95°C, 543 TiTV>, B KGR THEIL 72D
b, FHEECAV. LY T T v d ORIG
Wiz, 201 T 20mM Tris + HCI (pH 7.5), 50mM
i b YT A, 10%27 ) ¢a—, 1mM DTT,
0.4~ 1 u g poly (dI-dC), *P-### DNA, I R7 4
y—DNA BLU0~5 pg OHAHEUES v 7 &
EEATVS. FIGIEECCTINA ¥ Fax— L
OB, 5plDF O —TF 4 v TEBER A0% 7Y &
gL LVTuET /-7 v—%&{ TBE &
& [90mM Tris+ Hs BOs (pH 8.0), 2 mM
EDTA] ) #imz, 80V EETTE6%RY 77 IYNLT
RSN ORT. 100 E, BEE 160V o b
7, A°CT1~3FMBREkE 2T o7, KB
TBE EEREM . kEE, 727907 IF7
% Whatman 3SMM 7 4 L ¥ — B L TEEL, X
#7 1 2 X-Omat AR (Kodak, KE), & U
A7) =Y EBRNT-70°CT1~2 84— 24
757 4 —%{Tolz.

nE, ~SV U7 Ha—-AEFDOYRKI I LT —€
ACKBRLEE L U757 7 —¥Kiz &k 210
i, wih b 100k g/ml OEERBE T, 37°C, 304
fTo7z.

V. @8RV ITRXILFFF

ERAV TR A FFE, DNA v >4 —
(ABI #, #E) ¢&MK L, NENSORB, PREP
(NEN, Research products, HKE) Z MW\ THE L
7. ARFETHOWISEA Y IX 7 VA F FOERT
B UEERT 2 UTIRT.

C2
5. CAGATTTTATGTTTAGATC -3
(19mer)
C5
5. GAAAAGCAAGCATAAAAGATCTAAA
CATAAAATCTG-¥ (36mer)
C6
5. CAGATTTTATGTTTAGATCTTTTAT
GCTTG-3 (30mer)
YARS®
5- GATCCGAATTCAGATTTTATGTTT
A 3 (25mer)
G6PD(®
5. GGAGGGCATCCATGTGGCT -3
(19mer)

HES5
5- CGTGGTGTGCACTGTGT -¥
(17mer)

HEI1
5. GCCCCAGCCAGTGGGGGTTGCGTCAG

CAAACACAGY (35mer)
B 1
I1.ARSI O F XA ARBERKETER /08

HF
ARS] 4H{0D, R A4 VABIUCELHAEERT2
RFEFNDL DI, K49 7ao—T2H0wTyF Ly
VT v BTN EEEEIE, S cerevisice DXF
BRI O L D ARL, S~y T A o—
Azavw b5 7 4 —2RVT, § N7 BRFOR
SRR B2 o7 . ARSI S0 3 B Pst I Hifidy

ARSI PR32

i 1 | |

$S— §
DS~

12345 67

Fig.2. Gel shift assay of K49 probe. End-
labeled K49 fragment (0.2 ng) was incubated
with heparin agarose No.32 fraction (1.4 g
protein) in the presence of lu g poly (d1-dC)
and various amount of nonradioactive com-
petitor DNA fragment as indicated, followed
by electrophoretic analysis. Lane 1, the probe
alone. Lane 2 and 5, binding reaction in the
absence of competitor DNA. Lane 3 and 4,
binding reaction in the presence of 50 and 100
ng of ARS1-0.8Kb (EcoR I-Hind [} fragment,
respectively. Lane 6 and 7, binding reaction
in the presence of 50 and 100 ng of pBR322-
21Kb (Rsal-Rsal) fragment, respectively.
DS and SS indicate bands of double strand
and single strand probes.
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%5 Rsal Bz 6 bp ¥ E Td 97bp (1,
207-303) & ¥ K49DNA WiF £ 70— 7AW T,
IRHEDASY YT HO— R kB EAREEES L S
VYT NT kA RFEI L, S EC3I~4EDN
Y RBHENT:. TORXTIR, TASNYFDD
5, ARSI BERHLELNAENCRFIZDOVBTHELLRA
Nz, H2Ov—Y2RRTEIIC, NNV TH
o—A No32 B2 w3 &, WO DNA Yu—7
0, BEEO NSV KRB ENT. B3R
T, VYT T vA TREEDO/NS LN
RERTY /7 B5E No.30~32 EH) i~V
YFHO—R7ORNST T 4 =BT 0.38~
0.45M KCl TERBHENZ2OTHE. ZOES
o Fid, ARSL-0.8Kb (Hindll-EcoR I) DNA
Wi % 100ng ETMZBE, BALen (E2,
L—>3, 4), pBR322-2.1Kb (Rsal-Rsal) DNA
W22 %&E, SrYyrFeERRohizboi
(B2, v—>6, 7). £z, 707 7—LKT~/S
VYT Hu—AESERAB L0 NS T VT v
A EToREE, TONYNEIEHs 2o
25, YRX 7L 7 —¥AIZ X BHILEDEE TR
Ehl:. ThoDER»S, 20y Mg ARSI 485

CRHRENCREE T2 v 7 ERFRE I >TER: L
bDEEZ SN, UL, K49 DNA FiK i,
AT EEED D, K49 7o —7hid, b¥ax
BEO—FE -7 NEEgh TR (@2, v—
1) ZLTZDO—FKFET T =T DNV Fid, 7082
BEMz-r EFHERBIEER LD W2, v—y
2), —&8 DNA Fuo—7w s "7 BEBNREES LT
WARTREMRE z o hie. 22T K49 ZAKE 7 u—
TEBERR I >T—FKEELTRBLEDSL, ¥
YT NTvRA BITOREIR, ZODMNBNY R
BEEh: (€4, v—> 4, HEKEL, EaH%2).
ZDrE, —F§ DNA Yo — 7~ DREESEE TS
WL, 7uo—T7 3 eTHEREBRL TV, —
B, BEMLERW S u—TOEE, TLFAVERL
DR E N2k (R4, v—2). ZOZERE
D, WHEAL N RIZ, —K$EDNA Yu—-7Lr sy
VR7BEOEAER IO LERE N,

II. —&§i DNA— 2> R/ BBEENERYE
DECREE NN FERNYG DNA-F Ve
JEEERC LI O EI DAL DI, AF
VIXZVAFFPERBWTIYRT 4 ¥ a vEBS
Tote. LEROBEM LKLY 7o —TLEBI, O

3
ZAr Ak
E [
o 3 13
S =z
< LI
c2 40525
o =
bt 5¢ |
S] O X
a £
. m
0 o 4o

Fraction

number

Fig. 3. Partial purification of K49 DNA binding factor by heparin agarose chromatography.
The nuclear extract (volume 20 ml, total protein 20 mg) was dialyzed against buffer D and
loaded onto heparin agarose column (volume 1.5 ml) equilibrated with buffer D. The column
was washed with three column volume of the same buffer, and then eluted with a 18 ml
linear gradient from 0.1M to 1M KCI! in buffer D. Individual fractions {fraction volume; 1.5
ml (No.1~18), 0.5 ml (No.19~55)} were assayed by gel shift assay with double stranded K49

DNA probe as described under Materials and Methods.

Intensity of K49 DNA-protein

complex bands on autoradiographs shown in Fig. 2 was measured by a Simadzu CS-9000
densitometer. One a. u. (arbitrary unit) of binding activity corresponds to absorbance of 1.0
at 620 nm of desitometer. O——Q), protein concentration ; @ @, binding activity to K49

probe ; soeeeee , KCl concentration.
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g ey ARSI L EDEFED T VL YA
WEH % &t 30mer ® C6 BMA Y TR 7 VAT F &
ayF 44— LTMABE, BEEK2DNNYFIE
0.5ng DI VT 4 F—TEEALHEL, BERF]
pRYELBELwIYRTFavaryEIFTLE @S,
=33, 4). Zhwxl, ARS EBFROAHA
)X 7 vA4F K, HELL (35mer) Ti, 1ng T
y2ony FIREMRES R (5, v—
v 9, 10). & 5 HE5, GBPD@&EERA V) T2 7 v 4
FRTHIng TIVRT4vaviERONBL O
ERFEsT). COBER»S, HAKLI B LU 21E
B 1A% DNA—5 VS BEEETHD, 3>
r v AR £ 2 OEEESCEREEEFERLTY
prEZONT. £, avEYYAEIEY v —
K5y &t 25mer DEARA VIR 7 VA F FTH S
YARS @#%av~2F 4 ¥ —E LTCMAE, C6 LFE
BiravF 4 v RN ERRST), 2
vy AT O A % ST 19mer D C2 A Y TR
JUFFRTIR, HEEKL, 20 Y FORPIRRES

Fig. 4. Comparison of binding activity between
double strand probe and single strand probe
of K49 fragment. Either unheated (lane 1, 2)
or heated (lane 3, 4) K49 probe was incubated
without (lane 1, 3) or with (lane 2, 4) heparin
agarose No.32 fraction (0.9x g protein) in the
presence of 1u g poly (dI-dC).

Nigao7: (@5, v—>6, 7). ThoeDEEy
5, SEMHEH DNA— R0 BEEEROFE
¥, C6DNA & YARS O0#@BHATHE 2> £ >
YAMFINEETH 551, 2% 4 2ARFIOH T
T+aTHY, ZOEBOEIIFLETHILELS
iz,

e, RHEHSN2EEH 1 tEAK 208 >~
NIBOBECEKEL T, BIECHWw2 /8y
HBEMEOEIE, EEE 1oy FaFickEE
hah, FY 7 BEEOEME bz, HEE20
N RBEIL, BN BRETRIELALES
ooy rosasEHEhl ERFEET). Zh
i, SN BBECEKELT, HEB1 L0 EERK
2R ENIzbDEEZ OGN, BESL, #EK1
DAY FI3 1 Bk—DNA Hak, Sak23 2 Bk
—DNA HERIZL2bDTHSS . 272, HEEL
R SICEAMOEVWE DY 7 ERFOREEIC

() €2 HE11
— 1 [

12345678910

Fig.5. Gel shift assay of K49 single strand
probe. Heated K49 fragment (0.2 ng) which
was end-labeled in & strand was incubated
with heparin agarose No.32 fraction (0.74 g
protein) in the presence of 1u g poly (dl-dC)
and various amount of nonradioactive com-
petitor DNA fragment as indicated, followed
by electrophoretic analysis. Lane 1, the probe
alone. Lane 2, 5, and 8, binding reaction in
the absence of competitor DNA. Lane 3 and
4, binding reaction in the presence of 0.5 and
1 ng of C6 oligonucleotide, respectively. Lane
6 and 7, binding reaction in the presence of
05 and 1ng of C2 oligonucleotide, respective-
ly. Lane 9 and 10, binding reaction in the
presence of 05 and 1 ng of HEILl oligo-
nucleotide.
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Lo THEEEK2PBRENCTAEELZELO>ND.
. g4 T2 LFFRTA—-TIL L 58EER
A5

THOERERICLY, EEBEOBRICEAEST 2
K49 FYu—7DEEIE, C6 FRAVIX 7 v A FF
EzhrERchE rELON D, C6 BEA
YyIX7LAFR27u—7 LT DNA-F /Y7
BHEOSENEREANEPIIDLTHEN. C6 &l A
JIRILVAFRFO—T 8, AU YT HOI—R
No32 B #HOTALY 7 T v A 2Tk 2
Z, M6D&Hiz, BEED/NSWIEL.IY Y (EE
tka) b, BEIEOKELHFO LN (#HEED) O
DOy REHERS. IRSDTODNRY FIXT
OF7—YKIZL B~ 7 A E— A D ATLE
ZE o THELRS, YRR Z LT —¥AIZL 2HL
BTREELZTRL-LOT, F U 37BRTFIZL
ayDEEZON. C6FERAVITIX 7V EF %
YT 4 - LTMA R, Batkao P
X, a>_F 4% —0.5ng TRR|WHEKL, HEED
v N3, 0.5ng TLi- 7z AMENL, Z0#% 1ng T,
FeIEELE (6, v—>3~5). L»L,

o HE1L
—

1

HELl AV IR 7V A FRE2IVRT 4 ¥— 1|
THWwkEE, lng THENY FRIESE T ("6,
L—>8, 9), #ZEML 7 pBR322-2.1kb (Rsa]-
Rsa ) DNAMTR #2274 59— L LTHOW Ik 5
b, 2ng TR AN FEBALE»-77 (K6,
Vv —>12~14). £72, HE5, G6PD @&RA ) o xX »
VAFRTYH, lng Tav~_F4vavizRons
Mot ERRET). ChoOBREID, Woavy
&, FREMNL Y N2 E -DNA HEBIC L3580,
£z oz, &7, pBR322-2.1kb (Rsal-Rsal)
DNA WiHIiZ2WT, &2larR7 4 ¥ —DEsH
PLTaYRT 4 aryEREToIER, ZOBRH
shizy v BRI BN L 7 pBR322 DNA ¥y
&b L2038 C6 &lA Y I X 7 vt F Rtk
ETAHIENbhot. BRHEHENLZZDOD/ VY Py,
BHMORLB2O07 VA 7BERTCEIZ2LDTH
500, 1208 R 7ERFOE/ v—LA )T
—ORFEICEZ LD THEONIE, BEDLIAF
BHTH2. .

DEIZ, O DNA b AR & >3 7 BRI
HERAT 20 EIE2RANLELOIZ, OHEDI V£

PBR322
r !

§ . COMPLEX a
- ~~COMPLEX b

123456 7 89 11L2BH

Fig.6. Gel shift assay of C6 synthetic oligonucleotide probe. End-labeled C6
oligonucleotide (0.04 ng) was incubated with heparin agarose No.32 fraction
(0.7 g protein) in the presence of 0.4z g poly (dI-dC) and various amount of

nonradioactive competitor DNA

fragment as indicated, followed by

electrophoretic analysis. Lane 1, 6 and 10, the probe alone. Lane 2, 7. and 11,
binding reaction in the absence of competitor DNA. Lane 3 4 and 5, binding
reaction in the presence of 0.25 0.5 and 1 ng of C6 oligonucleotide,
respectively. Lane 8 and 9, binding reaction in the presence of 0.5 and 1 ng of
HEI11 oligonucleotide, respectively. Lane 12, 13 and 14, binding reaction in the
presence of 0.5, 1 and 2 ng of heat denatured pBR322-2.1Kb (Rsa I-Rsal)

fragment, respectively.
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Fig.7. Gel shift assay of C5 synthetic oligo-
nucleotide probe. End-labeled C5 oligonucleo-
tide (0.04 ng) was incubated with heparin
agarose No.32 fraction (0.7 g protein) in the
presence of 0.4u g poly (dI-dC) and various
amount of nonradioactive competitor DNA
fragment as indicated, followed by electro-
phoretic analysis. Lane 1, the probe alone.
Lane 2, and 5, binding reaction in the absence
of competitor DNA. Lane 3 and 4, binding
reaction in the presence of 0.5 and 1 ng of C5
oligonucleotide, respectively. Lane 6 and 7,
binding reaction in the presence of 0.5 and 1
ng of HE11 oligonucleotide, respectively.
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Abstract

Since plasmids containing ARSs can transform S. cerevisiae cells at high frequency,
ARSs are considered to be replication origins of chromosomes. To study the mechanism
of initiation of eukaryotic chromosomal replication, we examined protein factors which
interact specifically with ARS1 region mapped on chromosome V near the centromere in
S. cerevisiae. Using gel shift assay, we found protein factors that bound to single stranded
DNA of K49 containing 97 bp region from Pstlsite to 6 bp upstream of Rsalsite of
ARS1. Competition experiments with various synthetic oligonucleotides suggest strongly
that the recognition site for these factors was included in C6 oligonucleotide containing the
consensus sequence and adjacent consensus-related sequence of ® strand of K49. Indeed,
when C6 oligonucleotide was used as the probe, sequence-specific oligonucleotide-protein
complexes were detected. When CS5 oligonucleotide, which contains @ strand of the same
region, was used as the probe, a specific oligonucleotide-protein complex was also
detected. Considering the fact that the region containing the consensus sequence and
adjacent consensus-related sequence is essential for high frequency transformation activity,
these results imyply that these detected protein factors participate in DNA replication.




