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HEEERER (FEX) Mechanisms for ATP-dependent activation of highly-ordered complex
formed by the initiator protein DnaA.
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WFFERE R OBEE (F130) @ DnaA-oriC A RH Tld 2 A8 DNA sG> 1 ASHL DNA
A, Z L TDnaB Y h—BHE L) BARLMEMBEZRHE LKA EZ S, L Lk
Do, ZHbDRISEHIHNCEITT A0 D A=A LNIRATH-T-, HiEH I
ﬁ%£Wﬁ%m+%mwT KI5E DnaA-oriCEAIEPIZENEN OO R L S L7

BTHEREREIE NIER SN D Z L2 FO TR L7z, DUE &1 oriC DEN/y THEM I LD
DmA@ Ri% 2 EHGERE L DnaB EAE L 2R L7z, ZOBEAKIIEISIC >OEEGEND
R X7z, — DX DUE OmNALIZHE R S35 (DUE-distal) DnaA HEKT, ZOBEEERIX
1 REAL DUE & DFERREEZ A Lo, B 9 — DDA RIT DUE SrfHIZ B S 4, 1 A$H/k DUE
% DUE-distal DnaA #HEMK~E Y 7 — N HIERZH LT, 2O L) ICHtpEEOF T
DX AF I w7 B ER L2 R THE SRR OTTH D

e R OMEEE (953C) © ATP-DnaA multimerize on the DnaA-assembly region (DAR) of
the replication origin oriC, unwinding the duplex unwinding element (DUE) flanking
DAR. The ATP-DnaA-oriC complex binds the resultant single-stranded (ss)DUE,
promoting DnaB helicase loading. However, mechanisms in DUE unwinding remain unclear.
Here, using various in vitroreconstituted systems, we identify functionally distinct
DnaA sub—complexes formed on DAR and reveal their specific roles and novel mechanisms
in DUE unwinding. The DUE-flanking left—half DAR carrying high—-affinity DnaA box R1
and several ATP-DnaA-preferential sites formed a DnaA sub—complex competent to DUE
unwinding and ssDUE binding, thereby supporting basal DnaB loading activity. This
sub—complex is further subdivided to two; The DUE-distal DnaA sub—complex formed on
the ATP-DnaA-preferential sites binds ssDUE. The DUE-flanking DnaA sub—complex
formed on DnaA box R1 recruits DUE to the DUE-distal DnaA sub—complex cooperatively
with a DNA-bending protein IHF, promoting initiation. These dynamics in the initial
complexes are likely conserved in eubacterial evolution.
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