BBepeHue

Bo BpeMst paboTbl Ha NpoLion wKosae 6b110 NoKa3aHo,
YTO KacceTa reHoB E.coli, oTBeyawwasa 3a MeTtabonunsm
CYNbMOrIIOKO3bI*, TaKXe NpeanosnioXnNTeNIbHO y4acTByeT
B MeTabonn3me fakTo3bl. Mbl NpoBepun 3Ty rMnNoTesy,
NCMOoJIb3ys Kak bBMonHpopMaTnyeckme MeToabl, Tak U

SKCNepmnMeEHTAaJIbHbIE.
* “Sulphoglycolysis in Escherichia coli K-12 closes a gap in the biogeochemical

sulphur cycle” (Nature, 2014)

Llenb

AHann3 BoBN1Ie4EeHHOCTU reHoB KacceTtbl YIhQRSTUVW E.coli B
MeTabonn3M aKTo3bl.

N yl

Co-location cases of orthologs of three genes from the analyzed cassette
(kinase, isomerase, aldolase) is shown on the phylogenetic tree. Kinase and
isomerase pair seems to be the most conserved combination. All three are only

found together in close relatives of E. coli.

Red - isomerase/ aldolase, blue — kinase/isomerase,
green - aldolase/kinase, yellow - isomerase/aldolase/kinase.

Abstract

Previously (SMTB-2014) we* predicted that the gene cassette,
described by Denger et al. (2014) as the “sulfoglucose cassette”,
might be involved in lactose metabolism. Here we used
computational and experimental approaches to map promoters for
the yihW, yihU and yihR genes. Further, we have demonstrated
that the yihTS operon and the yihV gene are transcriptionally
controlled by the global regulator cAMP-CRP. During growth on
lactose as a sole carbon source, they were activated, and cAMP-
CRP turned out to be essential for this activation. We also propose,
based on comparative genomic analysys, that the yihW gene
encodes transcriptional regulator from the DeoR family that,
together with cAMP-CRP, may be involved in the regulation of
yihW, yihV and possibly yihT.

*Sugar Lego I project with A. Eremina
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1. Anroput™M noucka npoMmotopoB PlatProm.
MHoXecTBeHHOe BblpaBHnBaHue - TCoffee mn rnasa.

2.Moabop npanmeposB ¢ nomowbio Primer3 v rna3 ans HapaboTKM MeXXreHHbIX

obnacremn.
MUP-aMmnandukaumsa mexreHHblx obnacten n BblaeneHMe NoyYeHHbIX

dparmenToB AHK u3 rens.
OueHka cBs3biBaHMA ¢ PHK-nonnMepason MeToaoM anekTpodopesa C 3a4epXXKon B

rene (band-shift, EMSA)
M yihV/IW yihU/V

M yihS/R yihVIW

yihV/yihW - 1 npomoTop
yihU/yihV - 2 npomoTopa
yihR/yihS - 1 npomoTop

Band-shift with RNA-polymerase for
yihV/yihW,yihU/yihV, yihR/yihS.
Single promoters were shown for
yihV/yihW and yihR/yihS, and
divergent promoters - for yihU/yihV.
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Aldolase Reductase Kinase Transcriptional regulator

NMonck CanToB perynsaumm NccneposaHve nyten
TPAHCKPUNUMHK JIAKTO3HOro Mmetabonnsma

1. MocnenoBaTenbHOCTU MeXreHHbIX obnacten — MicrobesOnLine. 1.BblaeneHme ToTanbHoi MPHK . Ycnosus: E. coli K12 MG1655 n E
[MoTeHUManbHble CanTbl TPAHCKPUNLUMOHHLIX dakTopos - Virtual Footprint. coli K12 MG1655Acrp, cpeaa Minimal Salts+5%LB+0.2% glucose/
MHoOXecTBeHHOe BblpaBHMBaHue — TCoffee n rnasa. lactose. 4.5 yaca poc{'a

2. DKCnepuMeHTanbHas npoBepka: 2 06 rY ' o

_ : aTHasa TPaHCKpUNuUusa ¢ NpanMepaMun K UccneayembiM reHam
TpaHcdhopMmaumsa knetok E. coli BL 21*(DE3) nnasmmngamu pGEM_CRP, 3 qR'[I?-PCR (c ||3<,£|,HK)p H P P ay

cynepnpoayuupytrowmnx CRP ¢ N- n C-koHLeBbIM His-Tarom.
Moabop ycnosuin, onTUManbHbIX Ansa cynepnpoaykuumn 6enka CRP. .

Lactose

anFOTOBﬂeHMe KNETOYHOro Jin3ata U oueEHKa CBA3blIBAHUA NCCNEAQYEMDbIX obnacren (Perrprecasi (PTS) G,TS ,)
c CRP meTtogom EMSA '
MoaTBepXXaAeHne cneundmnyHOCTU KOMIMIEKCOB C nomoubio western-blot ¢ anti-his n La;Lse LactoseP Lactose-P?
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vih\V wihU wihT vihR

yihV n yihT akTMBMpOBaHbl NMpun pocte 6akTepui Ha NakTo3e, 4YTo, NO-BMAMMOMY, ornocpeaoBaHo CAMP-

CRP.
Jkcnpeccus yihR v yihU Ha rnokKo3e n naktose He oTnndaetrcsd. CAMP-CRP aenseTcs Hecneynduyeckmnm

akTnBaTtopoM yihU un He BnuseT Ha yihR.

gRT-PCR under different growth conditions. The yihTS operon and the yihV gene are activated on
yihV/yihW - 2 canta CRP. lactose, with cAMP-CRP being vital for this activation. The yihU and yihR genes are not activated on
yihU/yihV — 1 canTt CRP (He TOT, KOTOpbIN B Shimada et al., PlosOne 6, 2011) lactose. cAMP-CRP does not affect expression of yihR, being non-specific activator for yihU.

yihR/yihS — HeT canTa CRP.
®akTop TpaHckpunuum YihW npuHagnexmnt cemenctey DeoR, noxox Ha GIpR,
ABNSAETCS aBTOperynsaTopoMm u, no-euanmmomy, pabotaet emecte ¢ CRP (MeToAb!

CPaBHUTENIbHON MEHOMUKMU).

Band-shift with CRP for yihV/yihW , yihU/yihV, yihR/yihS. Single CRP-
binding site was shown for yihU/yihV ( not the one from Shimada et al.,
PlosOne 6, 2011), double CRP-binding site - for yihV/yihW, no CRP-binding
sites in yihR/yihS intergenic region. Transcription factor YihW from the family
DeoR , similar to GIpR, is self-regulating and seems to be working together
with CRP ( methods of comparative genomic).
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