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Protein
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Mycobacterium tuberculosis, which has very low genomic plasticity, is
thought to have a mechanism for obtaining diversity that is independent of DNA mutation. Since
Mycobacterial DNA-binding protein 1 (MDP1), the major DNA-binding protein of mycobacteria, is an
intrinsically disordered protein, we conducted a structural study of the diversity generated by its
capricious behavior. We found that MDP1 has a unique activity of attaching DNA like double-sided
tape. It binds and cross-links certain DNA regions at whim, independent of the base sequence, and
generates a chain of DNA cross-links starting from it, randomly aggregating specific gene regions
and possibly causing expression repression. This mechanism is thought to create a unique
individuality in the bacterium and contribute to their acquisition of diversity as a group.
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(Nature 2013), Bt TH 2 OEEFEME TG L T\ 5, 2019 0 WHO OEHFOWMEIC L
X, 2017 FEOIETEEIT 150 T AE A2, BidlBE 1,040 TN, T OFRAERK & 72 D IE
Yo BIEMERSES) X 14 O NEICKR AT, ZOX ) ICHEEREITS bHEMTAZREBERE LT
WLIRIFIRT (SARS-CoV-2 HELLIAT) . KA 7 A L AR M 722 8l Tl & WOV
BT o o TIRIFEIRDS, HlE SN TERE L R Th D, AR E25T 51T, NS
HET, 7Far he—AT&RWVWEKEZ, WO TAMDLIVNERH D LB LT,

fEitZHE (Mycobacterium tuberculosis) 1%, 3 X 7T HFRNZ, 77 U ORI W TS
EH AN~DOFEREEZES L ANFEOHT 7 U DItk CTHFUZIEE L7 S b, Z O,
MRS ECTHBESNTZE DS 7 AESZ TR S, BBRIEN Z L, FiEERE 7 Aok
M, F LAV, BREIL 1EMIC TIEERE T, 77 A REE0ISRBELR T OAS,
BB LA CThH D, (Gagneux S, Nat Review 2018 £5),

70 ARSI ML, ZERMEE AT D AP E MR T DREN e o TN D,
BRZADT 7 AD 46%1%, VA NARENKRBETHEOLOTHD LN TWS, MEEIZHW
T, A& n T O NITHEE T, 5 2 B OE 1L Pathogenic island URFMEEG 1) <0,
ANMPEREIZIZ T 7 A ROFHABRBD D, ZEMEZ Ko7 AEMIT kST VW EE 2 BN
HM™,AAETa P — A EINTICWDREEEO T ABSIOFEPEILE L /Ky, 2o &
MNST ) AOERIEFET | [ZERMEZ BT 2 RO A B = X LBFEREICHFEL TV D,
DTIERONEE 2T,
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AN FTE SNTMEERICEO DDA S— A X —F, SR DMEOAEED
HRIN DLFBITdo 505, FEEH 2 5 e hiREE 1, FRICIRIR U CTEA ORI 2 o 572012, 3K
Bl R—=2 22— (L LT\, L2y o THREFEIE DTGRP DEFEIC KA TE Y | 2
ICRE BB EZRNTND, IRIRE X, HEAHE 2 il IR, b LUIEILL TR, Bx
AR DEENH Y . NED 14 ITRIRFEZE DRI LT D & nbi, R34 R,
REFRK L T 5,

MARFEX, BREUHENBEICEEHR L, HEELEERHNASA— ¥ —%2FET 5
Mycobacterial DNA-binding proteinl (MDP1) % @&\ 72 L T\ 7= (Matsumoto et al.,
Microbiol Immunol., 1999) . 2018 FZE4A, ME CIIAmR RINEMEEAE CTHH Z L W
LT\ /= (Savitskaya et al., Sci Rep.. Ohara et al., PLoS One),
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KL 2 B HE DIVERK ; Escherichia coli & U < 1% Mycobacterium smegmatis% R A k& LT,
MDP1 &#EGT 2EAE A~ /L h— ARG MEEAER 6XHIS # 7 L 0GR E L TRIL S,
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MDP1 & DNA O, 7 A=A NVESIKENC L5757V 2 —F—va 7 vk A 0,
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LS % . MDP1 K& M. smegmatis \ 23BN LT, ZOFEH, ¥ X F71K%Z%814 5 H O DNA IX
BHEE L, HIEMEILT D2 o Tz, 726 MDP1 £ROESEMG & DNA EEEEREDS.
MDP1 RKARZEMERE A K HU IS 2 2 THAEL D EahoTo, 2 b OMEN
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% R\72 L7 (Shaban AK,, et al., Sci Rep., 2023), 2% 9, MDP1 (X BCG U 7 F L #hHic
HEEREEERTELTNDZ LB L, S HICRIEEEAE OB HAE & LT, 23,041
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PURE IR 72 RARZEMEEHE MDPL 13, B0/ IV TRA M7 A ERICYH
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