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Search for potential heterodimer complexes of

bacterial transcription factors
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Abstract

ExuR is a transcription factor of Escherichia coli believed to be a local regulator of hexuronate metabolism genes.
Recent ChlP-Seq studies, partially performed at previous SMTB schools demonstrated that ExuR might regulate
much more genes. Based on ChIP-Seq data, we have compiled a complete list of ExuR targets during growth on
various media. ExuR may bind DNA directly or as a component of heteromeric complexes, e.g. with its homolog
UxuR [Tutukina et al., 2016]. We have compared the ChIP-Seqg-based list of targets with the results of SELEX
experiment [shigen.nig.ac.jp] and divided the list into to parts: (i) genes directly regulated y UsuR and (ii) genes likely
regulated by ExuR in complexes with other factors. We have estimated the frequency of heteromere regulatory
interactions and listed candidate ExuR partners for each regulated gene. We have also predicted a candidate binding
motif for ExuR. 3680000
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ExuR — TpaHckpunuuoHHbIn akTtop Escherichia coli. PaHblle OH cumnTanca perynartopoM 3KCNPECCUU FEHOB

rekcypoHaTHoro metabonnama, ogHako B HedaBHUX uccriegoBaHusaX ¢ npumeHeHnem metoga ChiP-Seq, 4acTb i =
KOTOpbIX Oblfla npoBedeHa Ha npeabiayLwmnx WKonax, obifio nokasaHo, YTO CrnekTp mMuweHen ExXuR gormkeH ObiTb argR "3
3HaunTenbHoO Wwupe. OCHOBLIBAsICb HA pe3ynbTaTax 3TUX 3KCNEPUMEHTOB, Mbl COCTaBUIIN NOJTHLIA CMNCOK MULLIEHEW eXuE

uxaCA/ 3
ExuR npwun pocte GakTepuin Ha pasHbIX cpeaax.

E.coli K-12 MG1655

(U00096.2)
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N3BecTHO, 4TO EXUR cnocobeH cBasbiBaTbCcA Kak Hanpamyto ¢ [IHK, Tak u B cocTaBe reTepoguMepHbIX KOMIMITEKCOB
(Hanpumep co cBouMm romoniorom UxuR [Tutukina et al, 2016]). ConoctaBneHne ¢ paHHbiMM SELEX
[shigen.nig.ac.jp] no3Bonnno HamMm pasfgenuTb Nofy4YeHHbIW CNMCOK Ha (a) reHbl, paboTty KoTopbix EXUR perynupyer,
HenocpeactBeHHo cBsa3biBasick ¢ OHK, n (0) reHbl, perynaumsi KOTOpbIX NPOUCXOOUT NpU CBS3biBaHMM EXUR C
OPYrMMN  TPAHCKPUMUUOHHLIMK  bakTopamMn. Mbl  BbIACHUIIN, HACKOMBbKO 4acTo npoucxoaut obpasoBaHue
reTepoaMMepoB, a TakKe COCTaBUM CMUCOK NOTeHUManbHbIX NapTHepoB EXuR onga HanaeHHbIX muweHen. Kpome
TOro, ObINn npeackasaH HOBbIM MOTUB CBA3bIBaHUA EXUR.
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Figure3. ChIP-Seq peaks mapped on E. coli genome
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Figure 2. ExuR binding motif
Results
SELEX We have identified the motif to which ExuR binds directly
Figure 1. The distribution of target genes by function We found 29 genes that are regulated through this motif:
a, b represent the same idea with different ChiP-Seq replicas tsG U Y tvrP Y U. cbl. fruk C. aloB. vibY. fabB | {7 W
The inner diagrams show the distribution of genes by their COG categories PSS, YCIU, many, tyr g uvry, asnU, cbl, Truk, napC, glpb, yibV, 1abb, yaqgl, me , metvv,
yhhA, ugpQ, uspA, yhjG, glnA, argB, argl, ginK, seqA, cydA, moaA, ginH, yliE, artP.
Methods
We have compiled the list of genes which are controlled by ExuR in heterodimers.
ChIP-Seq and SELEX are experimental techniques used to analyze protein-DNA interactions. ChlP- Among those are genes involved in translation, ribosomal structure and biogenesis (J),
Seq output consists of DNA sequences to which a protein binds either directly or in a complex with genes of unknown functions (S) and genes involved in amino acid transport and
another transcription factor, while SELEX identifies sites to which a protein binds directly. We have metabolism (E). Their regulators could be partners of ExuR.

compared the data of ChlP-Seq derived from bacteria cultured at different mediums (glucose,
glucuronate) and deduced which genes are regulated by ExuR. Then we compared these genes with
SELEX data.

At the intersection of ChIP-Seq and SELEX datasets we have found genes which are regulated by
ExuR directly. Then we have applied motif discovery tools (ChiPMunk and MEME) to find shared
motifs in ChIP-Seq peaks. We have discovered the list of genes which are regulated through this
motif.

For genes identified in ChlP-Seq experiments but not in SELEX we searched for other regulators that
could be potential partners of ExuR in heterodimeric complexes.
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