Dps uiwet apy3en
Dps is looking for friends

Ennsaseta [lpankuHa™, TatbAHa beccoHoBa, Codba MapywaHL,
Onbra HMKonaesHa O30nnHb, Mapua TyTyKnHa, YnbAHa LLBbipeBa

scale
BeepgeHue. Dps (DNA binding protein from starved cells)- ocHoBHOM 6enoK Hykneonaa B Knetkax E. coli Ha ctaumoHapHoi ¢a3e pocta. OH BbINOAHAET 3aWUTHYIO U BbipaBHUBaHMe perynstopHon obnactu reHa DPS B reHomax baKtepui 0 .1/5ite ok ) A np n» = A =
apXUTEKTYPHYIO PyHKUMK. Dps (MW= 18,9 k[1la) dopmunpyeTt noaekamep m3 12 oanHakoBbIX cydbbeanHul,. B HacTosALLee BpemMa CYMTAETCA, YTO OH Hecneunduyeckm cBasbiBaeT 61M3KOPOACTBEHHbIX K E.coli u npeacrasutenei Apyrux rpynn {_]gfﬂmmcma coll str. K-12 substr. MGLE55 (- strand, 8428583..852883) Ll L L
[IHK, obecneuymnBan ynakoBKy HyKknenoaa. TpaHcKpunuua dps ocyuectsaseTtca ¢ npomoTtopa Pdps pacnosHaBaemoro curma-70 mn curma-38 cybveanHuuamm PHK-nonnmmepasbi. THps o — Eeessse—— - oo - [ -
Kpome 3T0ro, ero perynatopHas o6nacTb COAEPKUT HECKOIbKO AOMNOAHUTENbHBIX MPOMOTOPOB, HEOBXOAMMbIX A8 MAaKCUMabHOM IKCNPeccun reHa. PaHee Hamm 6bino +C05-Ope B T -7 ST o £06-bps COB-Hizd COG-HisH  COG-Glwg
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NOKasaHa onp:e,u,eneHHaﬂ cneymndunyHocTb camoro Dps B cBSiI3bIBAHUM MMEHHO € 3TOW 0b6nacTbio. Kpome Toro, B pe3ynbraTe aHaausa gaHHbix ChIP-seq ¢ aHIMTeﬂaMM K EXuR B L b LU LR VL DT L L] akidal | lavadal ]
perynatTopHoi obnactn dps HeoXKnaaHHoO 6blnv 06Hapy»KeHbl NOTEeHLKMaAbHble MecTa CBA3bIBaHUA 3TOr0 peryaatopa yrAesoaHoro metabonnsma KMWevyHoM naaoyKku. CLUSTAL W (1.3} multiple sequence alignment dps e “-'”_- E—— e e i
noaTOMY l.l,enbl'O ,ﬂ,aHHOI'O I'IpOEKTa ABNANACD TEOpETVI‘-IeCKaFI n 3KC|'IepVIMEHTaf| bHAA ﬂpOBepKa BO3MOXHOCTU perynﬂLIIMM 3KCﬂpeCCMVI reHa dpS peryﬂﬂTopaMM er'IEBOLI,HOI'O E.coli CFTO73 ATTTAC AT TIC T AT A TTA T R TR e AT A AT TT TC T O CTACTT T T T OO IO T A GO ST CTT TATATAT —C AL, ﬁ :E}EChE&]ﬁgTﬁlf albertii Twﬂ?ﬁzing?ﬂtﬁ-lg 'E:-;Hﬂtr"aﬂd §9533 LB35330 A1l blg aikg —I
~ E_coli E-12 ATTTRCAT TICTGCAT GETTATGCATAROC AT ECAGRA TTTCT G CTACT TITTOCTCT ACADCET CTT TRATATAT —CDGAR dns _ : 0
meTabonn3ama, a TakkKe OLeHKa BEPOATHOCTM HANMYMA MNOTEHLMANbHbBIX MapTHepoB, obecneynBatowmx ero cneunduyeckoe s3ammogenicramne ¢ JHK. & o meroes T T T e T AR S AT s ot e e a e r rh Th psComes a < <ammm = | = =
5. enterica P Enterohacter cloacae subsp. cloacae HICC 13047 (* strand, 28960278..2970276) .
E.Dm.— m&m AOGOCCATTITIAG—————CECRATGAE—— =~ ————————— +|:|:|G—DF:|S D. _ % GEEI—:' E IEI:L_IJEHEH } FDG_HISH HEEL_HEQEE }
C . rodent iuum ST AT RO T AT AR O TR AR e TA T TY I C R TT TI G TCATGOETTTAT TCT G C-TEGECTECT TRTOC ODGEAT
E1trnhacter Pndent1um ICC1eE - stranﬂ ge2510. 9&251&)
dFIS Fs ROD_0&5151 alnH
istributi i inti ithi i i CETO7 GCALL-B-GC CCTGECGRED GALTTG AT _ I:l}
MS40.2% glucuronate Promoter distribution and potential transcription factors within the dps regulatory region E.coli CFI073 TTATGCARA-A-GCATATTTATTCCEARAATTCCT GECGAGCARR TRA RT ARG AR TIG T CTTAT TA-~AT-~ATATCTA — E— — >
' E.coli E-12 TTATGCAARR-A-GCAT AT FIATTOCCARRATTCCT GCOCCAGCAGA TR AT AMGARTTE TTCTT AT CA——AT-—ATATCIA Salmonella enterica subsp. enterica serovar Tuphi str. J185 n:u:untlg (+ gtrand, -2783..72162
E_aglbertii CTRCRCARR-A—-GCATATTTATTCT AL B TC T T ARG AR TR R TARG R TG CTCTTATTT-—AT——ATATATRE SE‘T‘ItE‘ET';:I el orE co htH ehtesTy “1“1“““?55?1
20 PacnonoxeHne NpoMoTOPOB U NOTEHLMANbHbBIX GAKTOPOB TPAHCKPUNLUKN B perynatopHon obnactu reHa dps . SosmEREiCE T ) —
P P 4 ¢ P P punt Pery P P Ep.. Iignalyricus S o Salmonella enterica subsp. arizonae serovar 62:zd,z23:1-- (+ strand, ZOZEEOZ . L 203EE02)
18 C.rodentium TTATCT TARTTCGOCC AL ETE TTACEIT T - TT- CC —GCCA~CRAT TAR AC TGCGC TTT AT CCT GT CRC GO TARAT TRGECR N COG-TroR 052194 COGHRET CoE-+htA 0G-Dps COG-HizJ COG-HizsH = COG-G1kE
LOG-Dp= <1 . = | | |
16 . . . .
14 ExuR E coli ACTCAT - TEACTTTT TT ATT o TR R T T — - CT TAC CACTATT AT R CAC AL TAG Salmonella enterica subsp. enterica serovar Tuphl str. AG3 ccglgnﬁi_—npftr‘and, -4787 . .521E0
Xu E.coli K-12 ACTCAT —-TGAAT-CT TTATTAGTI TIGTTI TTT ~CACGCT T—-GT TACCACTATT AGT GT GATAGEAA CAGC CAGRATAG COG-D0ps
12 I) L CRP P E_glbertii A R — TR A T-TTAT AT AT TT TT T AT TI T TR T CT T—— T TAG O CTATT AT T GAT R AR CR SO CEC AR TR
- 2 I " dps & anrerica e MTCTT—-GTCTGTACTATTANSGTGATAGGTARATT CALAL AL Salmonella enterica subsp. enterica fer;:cuuar* TthlnGSth E01-6750 E%gngzlsg (- Str*aﬂﬂ -3417 . .6532)
10 - e i —— En. Lignolyticus e ATGT T AATTGOGCTATCGEAT T GAT MG CTACE TTCTE OG0T COG-DOp= = - g
a3 C . rodentim AC--ATACTERAT-ARTRAT-GCRATTIT -TTOECC - AGCATGEATCTGOECTATT AR RO GAT REEEA GRS CASRAL DT
I 10 + P, « IR awFE L > « Enterobacter ligholuticus SCF1 Cdraft) contig (- strand 558177 ...0658177)
g | L 1 | X 1 P- - ' PI +COG DFIIE :FI:IG =TraoR [:;;.- CoG2194 COGSEST COG-rh Fl EI:IG -0= CoG-His.] COG-HizH COG-51nE L
3 o ) ) - - —— -
4 - pl d s E_zoli CETOT3 R R TR R TR T TR TR T TR T TG TT AR T TR ST - oA CA - TR R CAT CRA RCR GEATR TGRRRTT E - - _ I -1 -~
' rhtA - P E.coli E-12 oS AN L AT e e T A TAC T TR A TC IO TT A AT TA CT-Co0A—CA TR 2 CATCARCAGSATATGARLTT Klrh=irlla variinnla At=-22 (+ =strand. 3704849 537145490
2 1 S || | i E.albertii COGARCACATAGCTGGTGCTATACT TASICTOGTARAT TACT - GGG~ CA ~TA A~ CAT CAAGAGGATATGARATT
a = =3 S.enterics R R T TRRRR e T TR TR T TAT TT TG TT AR T TR ST GG CA—CR R CA T O R R GEATE TEGRERTT o . . .
oM o ke W o@m  k Vom0 b W ot e om0 e 81 = En.. Lignolyticus CEEGCCTTCTCTECEC TG TTATACT TAATCOCE AR TA TC- TEGAC TARTA R CAT CEAGAGGAGR TG GRT-T dunoreHeTnyeckoe AepeBo reHa dpS Y 6nAnmxKanwnx poACTBEHHUKOB Escherichia coli
é @ o @ oL ﬁ R B E oD oo E oL@ W ﬁ 4 9 Koo ) — = C.rodent i CREGAATCATALCCGGTECTATACT THE TEECE TRART TA. COC- GG G4~ CA -TA R~ CAT CA MR GEATA TGAR ATT
= = : F‘: [ [ [ [l P F- F— P e - = - ] o E el o oo o oo oo 1!2 I '.\_1'_,. A * [E PR P PR I P RIS MR P PR P PR ¥ e [T PR T P o i i Wk kkk ok Wk b bk i
= = = = = = = = = = = = = = = =T = = = = = = =T =T = — S 5 Y
o o o o o o o o o o o o o o o o o o o o o o o o o AN e |
10 P . O~ EXp
i P al o ) _
4 2 5 CLUSTAL W (1.83) multiple sequence alignment
I‘) — P - E_coli CETIO73 ATTTARC AT TIC T AT GG TTA T A TA R O AT G- T T TIC T GCT A TIT TOCTC TACGCOGTCT TTATATAT-COGR contr CRP—N CRP—C Dps
= . E_.coli E-12 ATT TR AT TIC T AT GG TTA T A TA R O AT G AT TIC T GCT A TIT TOCTC TACR O CGTCT TTATATAT-CGA
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CATAGCCGGTGCTATACTTAATCTCETTAATTACTGGGACATAA CITCIBGAE G ATATGAAATT

PacnpeneneHune cantos cBsi3biBaHMA EXUR B perynatopHon obnactu reHa dps (ChlP-seq) OcHoBHOM npomoTop reHa DPS BcTpeyaeTca B reHoOmMax BCEX MPOBEPEHHbIX

Distribution of the ExuR binding sites within the dps regulatory region (ChIP-seq) OmpR (F box) NaclaigAre R INEE" . Crg HamK BaKTepuii M OTINYAETCA BbICOKOW KOHCEPBATUBHOCTbIO. OAHAKO, AmnanduKaLma bparmeHTos [IHK, COepKaLLMX OCHOBHOM
4 ]
OMNOIHUTE/IbHbIE MPOMOTOPbLI MPUCYTCTBYIOT B FEHOMAX TO/1bKO
€9 HUTD A P P . PUCYTCTBY Y npomoTop reHa DPS (PDps) n 4ononHUTENbHbIE MPOMOTOPbI .~ 18.8kDa
METOp,bI. AATTTCATATCCTCTTGATGTTATGTCCCAGTAATTAACGAGATTAAGTATAGCACCGGCTATGTGTTCCGCTATTCT HEROTOPbIX NPEAKOB KMLLIEYHOU NANOUKK, a TaK ke 'y U COXPaHAETCA TONbKO (DpS Up) '
TeopeTuyeckme: GGCTGTTCCTATCACARIEIAGTGGTAACRAGEE T CAARACTAAT AAAGATTCAATGAGTTAGATATAT y ee 61M3KUX poACTBEHHMKOB. HO Mbl HE CMOIM NPOCNeanTb
. o TGATAAGAACAATTCTTATTTATCTGCTCGCCAGGAATTT TG CTTTTGCATAATTCGATATATAA NPOUCXOMAEHMWE 3TOW rPynnbl IPOMOTOPOB
Virtual Footprint, anroputm nouncka npomotopos PlatProm, mHOXecTBeHHOe rcaceaTaTAcACTACCCRCRAATTCTEEA e & AAATGTAAAT [19 ManbHeiLIei paBoTh! , y4HTHIBaR OCOBEHHOCTH X
BbipaBHMBaHue (TCoffee), nounck npanmepos (Primer3) !
KCTIEPUMEHTAsIbHblE: e — - BO3HMKHOBEHMSA, LlenecoobpasHo bblao UcCaefoBaTb Eynel'pglf)zoﬁé?;l;ﬂ 6enkos CRP/N,CRP/C, DPS B kneTkax
1 (v
y OCHOBHOW W AONONHUTENbHbIE MPOMOTOPbI NO-0TAENbHOCTU .COll
dnekTpodopes AHK, anektpodopes 6enkos, anekTpodopes C 3a4epKKOM B rene A P P A
(EMSA), PCR, gRT-PCR, cynepnpoaykuua 6esika, ounctka PCR pparmeHToB 13 Bblin 06HApPYKEHbI CalTbl HECKO/IbKUX PEryiATOPOB YrNeBoAHOIo MeTaboiM3ama, B TOM Knetku ¢ makcMmanbHoOM UHAYKLMEN Bbinv UCNONb30BaHbI
NOMNAKPUNAMAOHOTIO rena m PCR-CN\ECVI, Western Blot yncne CRP AN NO/TyYEHUS MaKCUMaZbHOU d)paKLI,VIVI 6enkos ans

noneaywouien pabotbl
Several binding sites of sugar metabolism regulatory proteins including CRP were found

Western Blot 6enKoB, nepeHeceHHbIX Noc/e 3a4epiKKu ExuR n CRP B KnetKkax E. coli moryT BbiCTynaTb B PO/ aKTUBATOPA
KOMMNNEKCOB € GparmeHTamu nccnenoBaHHbIX parmeHTos [HK 3KCcnpeccumn reHa dps yBo Bpemsa 3KCMOHEHLMAIbHOIoO poCTa
c aHtutenamu K CRP n DPS
C BL21CRP/N CRP/C Dps DpsCRP/C CRP/NBL21 C 25
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BbiBoabl: B 06n1acTy 4ONOAHUTENBHBIX NPOMOTOPOB reHa dps eCcTb CalTbl CBA3bIBAHMA ABYX ' ‘ mABxuR glu
perynatTopos caxapHoro metabonnama — CRP n ExuR. Takxe obHapyKeH cneundunyeckmim KoMmnaekc \ > ) 1 s
6enKka Dps c cobcTBEHHOM perynatopHomn o0bnacTbio. Complex_5, | s
Conc;usion: Binding sites of the two regulators of sugar metabolism — ExuR and CRP — are present in | 0 . . ——
Dps (DNA binding protein from starved cells) is a major nucleoid protein in E. coli cells the upstream region of the dps gene. Specific complex of the Dps protein with its own regulatory Free DNA e il ”
at stationary growth phase. It plays both protective and architectural roles. Dps region was detected.
(MW= 18,9 kDa) forms dodecamer with 12 identical subunits. Up to date it is ~_ a5
believed, that Dps binds DNA non specifically leading to chromosome compaction. | /“ oy e %0
Transcription of the dps gene is carried out by the two sigma factors (sigma 38 and — - " TS s
sigma 70) of RNA polymerase. Moreover, there are several additional promoters in
the dps upstream that are required for the maximal gene expression. We have Besiok DPs hOpMUPYET KOMANEKChI KaK ¢ 060UMH 2 ::tEanRg.n
previously shown that Dps has certain specificity in binding with its own regulatory bparmenTamu (Pdps 1 dps up), oHaKo Komaneke DPS up 15 DdCRP gin
region. Moreovgr an.aly.sis O]_c ChIP'Seg data with antibo.dies for ExuR u.nexpectedly Pe3ynbTaTbl, MNONY4EHHbIE METOAOM 3a[4EPHKKM B rene KOMMNJIEKCOB pparmeHTOB MOXKeT GopmmnpoBaTbca ¢ MOHomepom DPS. A
revealed potential binding sites of this carbon metabolisms regulator in the OHK PDps n Dps up c 6enkamm U3 KNeTo4YHbIX 1M3aTOB Benok CRP obpa3yeT KomnaeKkc TonbKo ¢ pparmeHTom DPS °
regulatory region of dps gene in E. coli genome. Therefore the goal of our project is Up, YTO XOPOLLIO COMACYETCA ¢ AaHHbIMM virtual footprint 0 || S |
theoretical and experimental verification of possibility of carbon metabolism ’ Pdps i "

regulators control dps gene expression, and evaluation of probability for potential

partners of Dps to be involved in its specific interaction with DNA. Hakornenne MPHR, cuHTesnpyemon B pasHbix NPOMOTOPOB

perynatopHon ob6nacTtu reHbl dps B Knetkax E.coli Aukoro tTmna m
MYTAHTHbIX NO FreHaM exuR v crp pacTywmx Ha INOKO3e U INOKYpPOHaTe.



