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Structure-fuction relationship of specific DNA recognition machinery
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The origin recognition complex, an initiator of eukaryotic DNA replication,
was analyzed in vitro, in vivo, and in silico. The eukaryotic origin sensor motif in ORC, which was
originally identified by our group, was shown to have a novel function. Another ORC-related protein
was also analyzed. Based on these findings, possible models regarding DNA recognition processes were

proposed.
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e OEAENY AR DNA ORFEBZ EATRR - 38k L CERKEAERERT 5 Z &3,
RN OB 7 R EATH D, Z0 9 BYR EOBERE R DNA IZ/EH 2 @k EG IR,
RS WEIE OETH D, T OBBRREIPEFET 5 & BARREERE ORIK L 725, Ei%E
=¥ ORC (origin recognition complex)~7 1 6 B ITH R 1 & Fr RAICHE A IR 25 i
PHAREH Td D, ORCIZ & 2 YR R D e )R 2 PEAFS 2 121X, ORC 28 ED & 9 12(1)H
Bk DNA 2 EEER L, (i)EERE S 2R RICRF#E L, GiDERER & SREA R EZ KT 5
Dy LWV EFEIRBEO A N =X N EERNORTZENEETH D,

REZITKRE =V FATY 7 n—/S—F 58T Bruce Stillman FrRAF7EE~DOREFEHIT,
FEERE ORC &I R & DO TGS G ICBI T 20 B OREEE 7 /L 2 #2198 L T 5 (Structure 2012;
Nat. Struct. Mol. Biol. 2013), Z OAEIENE# A 012 L7225 ORC OfEHTIL, ORC 6 SEARD RN
JEMECIREE R 72D AR ATRE T o 1o, £ 2 TlRER. IO L R&AEEZ WV 572 £ L TAER ORC
O R RE 2 e U, AR ORISR AR & A58 5 2 & T, ORC OREREREEMNT % Al 6E
|2 L 7=(Kawakami et al., 2016, Front. Microbiol.), % D#IDRFEE L, RSO [G)FFRM
k] W72 ORC BEREREIE 2 e K7 =~ | Orcl T L L EOS (eukaryotic origin sensor)
Lok Lz, ORC & B R & DL EREEWIERIZIEE D EOS B TR S 4 787k~ 2 it
BAGFET D Z L&D TORL, 15 LG U b7z ORC « HEL SEARIE O 48T
VAERE e o o Bl S 2 ME"E T & 72 (Kawakami et al., 2015, Sci. Rep.),

— 5, Yok DNA (3 —HE8 DNA DISMZ & — A8 DNA 72 E DSR2 1E %4 5 AT Y . ORC
IX— A8 DNA & HRBEN TG T& 5, ZM%4E7: DNA | TORC 8 ED L H IZEmkBEAIR
EREEA T T D0AATHY | e BT 208 6Tl olo, £/, ZOLHI R AT
= ALHORC LS OEHE THHEMIZRON I AR TH T,
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AWFFETIL, £ EOS O—A$ DNA EIZH1F 2 %H Z ML, ORC &f5A T % DNA O
WMZ X% ORC-DNA @ RAEE HEGHERE D IRIFIE & ZARMEZR & ONTHERE T HZ B 520232 2
EEFE1IORME Lz, WIZ, ORCIZEITH EOS L1725 DNA fEGETF —7 #FE L,
(ZFEHR DNA FEGREDMIBNIZ T 2 BEIRLEEMR LA LN T2 L2 2 0AME L,
iz, RO ORC /37 1 7 Cde6 THIRMEINDINEHOEMNITLHZLEZHEI3IDOAM L
L7z,
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(1)ORC 6 FAR D RERERE ST

RFH ORESL U T2 B ORC O & s g vk (Kawakami et al., 2016, Front. Microbiol.) Z H VN T H{ 3
F#FE ORC 6 &AL % 293T Al 7 & mdkER L 7=, DNA #5GHE. ATP 545 HE. ATPase fi e %
R L L CAE ORC ORBAIZFHE LT, #Hii-/n L8 % Ff> ORC 2T 25461, WEE
M O 1A% H(Structure 2012; Nat. Struct. Mol. Biol 2013)X15 AT & 71228 B8 AERAL % P8
L. ORC BT 7 A I NITHNIFFRAE TG AN 2T o7z, [FRRIC @i i & A b AT 217
VN, B2 HL ORC OBERFAIRINIZ I 1T DT H1T - 72,
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HEERRZR L NCE DY 77 LU RS ) A b NI, ORC & —AREEAEHE D ChIP-seq
F— 2 & T RIEMRIT 21TV, ORC 34/ A DOK RGN T ARSI ARELHD 9 50
FEL 72,

(3)Cdc6 DI REMEEFRMT

BE# C MV - F S5 (Structure 20 12)IZ9EV Y GST & 7 RS 28 B Cde6 % KIGE T CRBLE &,
R U= RC 2 720 LTz, 67 R Cdeo EHE OIEMA DNA ° " HEH DNA & Of
AReZ R L7z, FESR DNA FrRAICKRBZH T 25 L 5 G EREH Cdeo #[FEH#. D
B AV OIRERZNE cde6 78 BRRIC 1T 5 KRB 2 W800SR L 72,
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4. WFFERS

F7°. REH T ORC OMEREMEMITIE DRI, JHE IZHNE L7z EOS (2T il &2 78 3%
L7z (k. Fil, 2018; Kawakami, 2019),

RIZ, BOS DAL Z FERE S 7z, ORC 1L —AH DNA (2% EOS IZIKAF LRV HIETHAET S
23, EOS 7—A48{ DNA E® ORC ZHlfHIT202E 9 AP TH -7, MHD ORC HiffE Rk
(Kawakami et al., 2016, Front. Microbiol.)% #l|H L "C ORC D AALEM) 72 fif#HT 247V, ORC 23—
${DNA L CTT7 =0 X7 AT FEERRICESGT 2 2 &2/ E L7, KIZ, ORC 7% EOS
KT L CEHEAERZZ L, ORC ATPase {EMEARHET D L DT Ln, F72, HEFRRECE
NDF ) X7 AT —ZOFFPTIC L D, ORC O—AEH DNA A IXE R SIS ORI 727 )
LENL TR D E W BN LR ST, LLEORKEEN S EOS 1X ORC 12454 L7z —A8{ DNA
12X > CTHERE/{E L. ORC ®HCEAX ATPase Bz 7= L J LRS-, Zhickv, =
NETREEARHTH 7= ORC O—AEH DNA FEAREICEI T 5 &5 & M3 5 220 0 235 72
(Kawakami et al., 2019, Genes Cells),

EOS IR 7= b Orcl NIZAEIET 5 —77. %D DNA & OFFIEIEL ORC 6 FEfED 1/100
A T &> % (Kawakami et al., 2015, Sci. Rep.), #£-> T, ORC @ DNA #5GHEIZITE 72 5 DNA &
TF—TINMbD ERBEND, T TH~ITORC DBV T2= v F &G E LI KR
REREIEARAT 21TV . ORC @ DNA fEGRESEKIEIE BRI B D D B 7o e F — 7 28R L
72o ZEH ORC HAEROMEREEZHWT IO b 1 BEFEMCHIT LIz 245, L& oIk
I DNA 2K L COBFIMENTLHE L Tz, F 72 BRI A DNA ~OFE SR B K LTz,



—J7. ATP f5GRESS ATPase RelXBFAM & FRIFRERFFS N TV, T DS ORC A Ml TH
BLIED L. FEDRMETIRERSZM orc ZEREKOMIHZIAET 2 Z LML, T72b5,
ORC MFEHA DNA ~DFEAHEA I 70 L~ LT RD 2 & ANt 7 M a5 3 LRI X 1
5 (EBRFRECRERS  iwmCHER),

PWIZF~ 1X, ORC DIEHA DNA & OFEAREDRERE NMENT 217V BEFOIEHA DNA K54
EHELABREOHMMEZFF>Z L2 AW L, £72. ORC O Z OFEGICESIEIRMEN & 5
ZLEAWE LIz, PLEORRIE, ORC OIFEMI DNA G 2B ORE N 2 E A E IS L,
7 D EORFRFEIRCIE Z 5 &0 9 ATEEME AR SCRF L T D (EBR RS CREE . ; i CVE
1),

FIZ, AN A ORC 237 1 7 Cde6 \ZHEIE L7z, F£9°, Cde6 DOIEHE DNA FEAHEZ ST
BT DAY AT M L, RIZIEHA DNA FEGEEA (K T S 2 Cde6 KKERD[FE
IZEEh L7z, RIC, FER DNA FEGREICREID D R A A  OFEIKIREAITVY, HE DNA ~D
FEARE A B AT L [RIFREE (R EE LoD, FEIE DNA ~DFEGREN R L EL T 525 Cde6 D[FE
(R LT, E7o. 2O Cde6 2SMIaIEIE 2 HE 4 5 &b 2 RN 72 Lz, ZHUC &Y Cde6 D
FEHI DNA 5 G 2 FRIE & UT-BERERE IS ARAT 3 FTRE & 72 0 | ZORE A OMIBINIZIS 1T 2 B EMEA
RSN (FRBERER.

UbaElwd &, REFMA D ORC Bt EMmT Ak 4588 S+ 5 2 & T, EOS & DNA
OFEFEITIR U7z ORC OFFRN) SR Ak S & BEREDO I & W\ 9 &R T& 7o, Zhic kv,
ORC & Yfafk DNA & OERFEGEIRE L E OERHENHEI L7 A =X L Th D LR S
ATz, £72, ORC & FEHA DNA & OFEGDHIEN ORERFHIR TR Z Y 9 2 2 L 0MmMICE
D BN S YO TORE S 72, 12 CL IR DNA & OFEAEEO EEMET ORC /37 1 7' Cdeb
IZBWTHRBRI NIz, ZHDHOREIEL, EAE L DNA & OFEE A = XL & v ) ARAR
MRBEOHEMICB W TEELRNRE G 2 LITNAZ, Y%A D =X O8N & ZERVEO BLiE
EHlebT b0 Ebhs UL EEEEE X2 YYD B E @R T 5 LN TE LWL,
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