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<73 1> Macrodomain organization of the £. coli chromosome (Esnault, 2007)



2. Bacteriophage?| te/N/fos systemZ O|2¢t SFA| 1M

2013 & ACS Synthetic Biology =&0|Al= £ colR| single circular SEXE LM 5|7|
ISt <8 2a>2f 20| HMAHTZL 270 O|¢Ql M2 2Tl Vibrio spp.2] DNA =X
JHAl S™ XL bacteriophage N19| tfos siteE QFAM LU intergenic 2£0| ¢
protelomerase S X}IQl te/NZ YUSA|Z] MZE LHOIA 2 74O linear SEHE MrtE = Ql

£ strain 228 T &xTSEFLCL.

Of
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<33 2> HO| LtEtH HEQF ZO| £ coli FFN W fos7b =AE X0 M2 MIZo
viability0| 92 FLH= AS Y 4= QUL £ colif] single circular SFHE multiple 87X

oo =
2 A TtsT 7leS BIEYLR StLtel ME oA Vibrio spp.ot 22 =X ALEE RE

Strai Strain viability Anticipated
in .
Strain's relevant genotype chromosome sizes
- number without teiN with telN (Mbp)*
7 N 1 Oric(wt), tos? Yes Yes 464
/ - \ 2 OriC, OriC3, tos1, tos3 Yes No 258+2.06
f M) \ 3 AOriC(wt), OriC3, tos1, tos3 Yes N/A N/A
\¥ / 4 OriC(wt), OriC3, tosl, tos4 Yes No 129+335
\ /
e S 5 AOriC(wt), OriC3, tos1, tosd Yes N/A N/A
R 6 oric(wt), 0riC1, tos1, tos3 Yes No 258+2.06
7 AOriC(wt), OriC1, tos1, tos3 Yes N/A N/A
b o — c 8 OriC(wt), OrCl, tos1, tosd Yes No 1294335
10 9 AOriC(wt), OriC1, tos1, tosd Yes N/A N/A
Mby
(aporox 10 Oric(wt), OriC4, tost, tos3 Yes No 258+2.06
313 L L 11 AOriC(wt), OriCa, tosd, tos3 Yes N/A N/A
252 - e L] ° 12 Oric(wt), OriC4, tos1, tosd Yes No 129+3.35
& 1]
:;3 - 13 Mbp ° 13 AOriC(wt), OriC4, tos1, tosd Yes N/A N/A
105 o  MG1655 (36.60 + 0.65) 14 oric(wt), OriC2, tos1 Yes Yes 464
H 'l 0 MG1655 + tell (34.41 £ 0.08) 15 Oricwt), Oriv2, tos1 Yes Yes 464
o 0 ® strain 22(35.30  1.07) 16 AOriC(wt), Oriv2, tosl Yes No (4.64)
O Strain 22+ tell (55.5¢ + 0.37) 17 OriC(wt), OriV3, tos1, tos3 Yes No 2558 +(2.06)
o 18 OriC{wt), OriV1, tos1, tos3 Yes No 2.58 + (2.06)
001 w 19 OriC(wt), Oriv4, tos1, tos8 Yes No 2.62 +(2.02)
- piazz-oc 0 120 240 360 480 20 OriC(wt), OriV1, tos1, tos5 Yes Yes (few colonies) 3.714(0.93)
ime (mil i N/A
Time (min) 21 AOriC(wt), Oriv, tos1, toss Yes N/A
22 Oric(wt), 0riV4, tos1, tos7 Yes Yes 327+(137)

*The size of the chromosome, whose replication is driven by the OriV element is indicated between parentheses

<713 2> Chromosome fragmentation strategies (Liang, 2013)
a, tos/protelomerase(te/N)S ©o]-83F fragmentation: b, Pulse-field

gel electrophoresisg 0]&3F SAA L& A ¢, AAEE &4
3. Macrodomain®2| inversion0j] 2|$t S FH| xH1d

Oriet Ter domain & macrodomain®| inversiong S X3t & £ cofi S™HE M7 HsI=
HttHoz 2| deFE LIEtLf= replichoreQ| inversion@ 2 QFHE M7 Hss Az T
M| AULCE £ coli FKX W o2y SEX /X0 a8} attPE & UTH F| Int/Xis system=

0|23}0] inversion® S EZ38t1 /acZ integritydf O|8}0] HE|= B-galactosidasel| EAIBI2
inversion=l QE™NE ZHQISHSICE

<12 3B>0|AM LIEFH Zdp 20| recA(recombinase), fus(terminstion protien) S XtQ} =t
2 replichore2| H|Z0| cell viability@t cell growthof| dats F= AS =HQISIYULCL £ coli &
A M7EE R = Ue dEd=S =7eF /M #x9| balance?t Q5= AS 20
ZL @7 Zto|ct
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<712 3> Imbalance of replication arms (Esnault, 2007)
A, E. coli chromosome replicore structure (replication arms, red arrow; replication fork, yellow: ten

ter sites, black A to J): B, Colonies of imbalance strains: C, Co-culture assayS ©o|835t A& B2
4. SHH SHAAHE ME

L X WM™ (oriC) 42 S x4 (DnaA-dependent)
o2f 7He| SHIZHAIE S = eukaryotes@t archaealt= E2| BHH|Z|Ot= LS| SH| 7HA|
HOl orCE MR deter =X 7F A|ZHEICE 2011HE Xindan| AT E2 CHE T FAM LY
lacZG T XO| upstream EEO| WT ori(E #USID orizet BHESIACH o ZAup Zt
oriC, oriZ| KO M ZEHQ e =X A[AHO| LojLt= AS replisome 2S5 &
2ol SHRAL, time lapse microscopyE &5t0] MZZZ0| CHot ddES AHASIAULCE <
4> 0| A= £ coli o SFH| YT HE E35I0 eukaryotes?t archaea Z0| 02 £X|7
HE ERY = Us 7t M= =Xt 288 dAULE 24 = Us
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<ag 4> N=x ZA(A)L FEB)ol oIt i A (Wang, 2011)
WT E. coli cells (oriC), cells with two replication origins (oriC-oriZ),
and cells with only the ectopic origin (oriZ)



IL 22X 7§AMH>H(ori€) HHE E¢t T 1’d(DnaA-independent)

AMA EXes LHMo=Z EH|JWA|IHQ orice] QX|0f Eo|XMoz ZAstst = = dnaA
CHEEO| ol5tol =X JHAIZF O|RO{ZICtY e RUCL %2 ZOER AFE £ cof &
HAMAl SE QXL dnadlt orice MASIAS W M=t 2HE AIZSA| 2317| G20
M7} Aotz &= QIX|BL oriC2f DNA translocase(recG), Tus, RNA polymerase(rpoBE ||
H|7{5I™H stable DNA replication(SDR)O| S X %[0 replication fork collide(R-loop)E Lo 7|
7| ol M=7b dFSHA ECh= ¢+t Zato|ct.
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<713 5> DnaA-independent replication

(Rudolph, 2013) <713 6> Characterization of origin deletion
a, DNA replicore H|<&; in H volcanii strains (Hawkins, 2013)
b, dnad B= aiC FZAp oile S¢H0] w50] A A7 a-f, oriC A7 #Z replication profile £A1;

c. Replication profile g, Co-culture assayZ o] &3t AAI&LE BA
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