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By, ISICAFEBIIRNE I, MEHEIIE
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BRAZREES EHEVOERETHEA L. ZITOHRIE
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EERANOBMME, Btk l2EBL. IGEELT
CH,CH,-SH ##§> TetraPEG-SH &. NHCOCH,CH,-
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BEFEBUN CEEVNENB Y ZSTTR?
2B BELTHOSBEATHHEOMIC, 2T L —TH
MIAFEEHFEL B, LM, E@OBE. Firkk
OWEPLE. MBEORS R ENOICANEZLSNET,
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FSCIBERITIEN A T T THED EiF s, MARER
HOBEISAPLRA=NLEZVLZWDH LELL, £
7oy BXEEYT A P TRENNOREDIHERTEETO
Ty OVDZVTLEVET, CNETRIZEDT LD
BEEMDPS LR EDL SR WIRIBIZH 72D TTH., &
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THFa—tyVIBKRE CREF 7Y v ) OEY
YFE%E Leonid Mirny &, B> TWREOH %
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Mimy i&. DNABBROE—Y—¥ VNV BEx2HZ2 T
BOHRF TV —T2E>TVBDRZEFRELTND, D
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DNA QOFFEE A2 Z N FNE LD TBE, 7/ L0fth
DR EAKAEDRNEDITLZD, REEDOFESHE
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T AICIIMEDLPPEEND T &7,

%72 Mirny ® € 7 )L & Lieberman Aiden ® € 7 )
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DF x ABO LS IIRREN, ERAREORBVEDM
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E hDT ) LIEESHIVEERELEWDbNAY, KFEDHE
EfeIE TAD OF CRFAMICEZ > TR 2D TH 5,
Mimy DF —A4lk, Ao ¥a—¥—-¥3Ialb—ra>v
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(loop-extruding factor)] &WHEECHEEICEAR L
P FOEMBIIOVTIFH XA THEAAA THEL TV
%o AP TII L, REEIBELEDAENATLS
LEOMBETIE, Ie—Y UL —TEREREET SR
B> TWBERNRZZDIE0 ZDBOFRLTH S I3,
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HELFHP OO 1 DIECTCFEMIENS Y V808
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5. L—7HREAMNICLIPERS NG, BENZERAOM
IR SN R VDR G EEA 5 D,
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FZRT. L—TFOMLELYIEESET L Je—
UIENEFNOCTCFEZERELIDICE DA &I B,

722U, A=Y UaRBALZDIE [RWEHEET] 72
7z & YY) 2% 3 Geoff Fudenberg 13589, 1
Mirny D EZETHELSEZEE L, REEIHY 7+ L=
TREY YT IV AR CKE) I2Wa, [TheDE—
=V RTEPL—THLUHLEZToTWBHET A%,
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V) OEEFE Eric Lander 39 I, Y4B AFAREL
FTRELEMTENMREDOL 4 LAHI-Cv vy TO—
ERFESIZ 721,
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2ADRICE-TWA (KEVEMAS] W), #
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i 2O L7 oMb ZROMET A [Haxticxy
Hawn] & oy FYREIZN=VT 1ALy Y (3K
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A OBFTHMRIEEE VI
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Je—Y i [MEOREZ R—FY] TH-T. B
FBICIR a6 WEEET. [T —3 V3B REAEE T
T, Je—YVFDHDIEE—F —TlE a0 EREL L
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Lieberman Aiden . fAl2>ftORFA I — 0 %28
PLTVBEEZITED. COTFOMEEDZLBEN
IKEBELTWA, TITALAREERL VY — (FF>
&0y TIVE L) OFTEYYIFEEE Claire Wyman
X, Ie—YUHDNAZOHLATHLET OO X
L —HEBEIDLEWI LETEFP-TED., 207
B, Mirny OE FIVCKEZHRE TI L —> VR ERIC
Mo TEH ETEHEZFICIEEDNH S BT . [H
HESOTCZOUREEZRBDO THLHVEEAN, Vv
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W35Ed. L Ly T—9254HT. RNAKY XT—F¥D
AWREHHENSDIIHVFEVERIMTITMEA TV,
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28 © 2017 Nature Japan K.K. Part of Springer Nature.
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IKEEDONDEVIFEE, B2 IFERICBEELEL
7z] &, Mimny EEUC7a Yz 7 b THEREZ LT
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bHB. [HEPEOIF, BERTEFPELNENSZET
9] ENoyldES,

VOL. 141 NO. 7 | JULY 2017



nature.com/naturedigest

GUNILLA ELAM/SPL/GETTY

MECTCREINEEEHA

2017 2AHI1C, A=Y U E—49—L L TEKZ L%
ZITEE L EEbNAEBRERSERSNL D, N—
N—= FRZEZRZR¥R CRE~YYF 12—t v VMK Z
) OMEMAEY#E David Rudner 525, MEHE
(Bacillus subtilis) OWBEEREHI-C~ v 72/ERK L.
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