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BBeaeHune

B aHHOTauun gaxe Taknx XopoLlo U3y4YEeHHbIX
reHomMoB, Kak E.coli, ectb "0enble naTtHa".
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[Toka3aHo, YTO B a3pOBOHbIX YCITOBUAX CUHTES
yOuXmHoHa He npoucxogmT 6e3 3Toro y4yacTtka, a B
aHadPOOHLIX - CHUXKaETCH, NPUYEM KPUTUYHO
coxpaHeHue Tonbko nocrnegHux 150 HykNeoTuaos.
OOHoM rpynnon nokasaHo, YTo B 3TOM y4yacTKe
HaxoauTca benok-kogupyowmn red ubid [1], a
apyras rpynna nokasana Hann4dne HKPHK,
3akogmpoBaHHOW reHoMm esre [2].

Lienn

» OnpenennTb, KOOUPYET N 3TOT Yy4acTOK reHoMa
6enok nnn HKPHK.

> Ecnun ato HKPHK - npeackasatb BTOPUYHYIO
CTPYKTYPY.

» Ecnn 6enok - npeackasaTbe AOMEHHYIO
opraHusauunio 1 yHKLMIO.

BbiBOOb

» ITO Oenok. ['eHa esre He cyllecTByeT

> ['eH ubiJ koanpyeT ymuTonnasmaTudeckmum 6enok,
COCTOSALLNN N3 ABYX JOMEHOB: CTEPOIJT-
cea3biBaownm gomeH SCP2 u coiled coil aomeH.

MaTtepuanbsl 1 metogbl

»[lounck romornoroB: BlastX, BlastP, PSI-Blast

»Mownck gomeHoB: Pfam

» BoipaBHuBaHue: AliView, ClustalX

» CTpyKTypHOE BblpaBHMBaHune: TM-Align

»Busyanunsauuna: PyMOL

»MNoacyeTt Kn/Ks: CBU Kn/Ks Calculation tool

»[1penckasaHne BTopudHbiX CTPYKTYp PHK: RNAfold, The

UNAFold Web Server,

»MpenckasaHne BTOPUYHOM CTPYKTYpbl benka:

REPROFSeq, PSIPRED

'IpeackasaHue TpaHcmembpaHHbix gomeHos: TMHMM

»[1penckasaHne curHanbHbIX NenTuaos: SignalP

»[NpenckazaHne IHK-cBasbiBatowmx gomeHoB: GYM,
2Z1P, DBD HMM search

»[penckasaHne npomoTopoB: PlatProm

>

Pe3ynbTaThl

1. B BblpaBHMBaHWUWM rOMOSIOroB reHa ubiJ
npocnexmneaeTca 00sibLLIoe KOIMYeCTBO
CUHOHUMNYHBLIX 3aMeH (Kn/Ks=0.02).

Alignment of ubiJ homologes has many
synonymous substitutions (Ka / Ks = 0.02).

2. benok npeanonoXntenbHoO
UmuTonnasmaTtnyeckmn. TpaHcMmeMbpaHHbIX
CErMEeHTOB U CUTHanbHbIX NENTUAO0B He
oOHapyXeHo.

The protein is likely cytoplasmic. Transmembrane
segments and signal peptides were not found.

3. benok UbiJ coCcTONT N3 AByX OOMEHOB: CTEPOII-
cBa3biBaowero SCP2 n BMFP-nogobHoro nomeHa
(cMm. Puc.1)

UbidJ protein consists of two domains: the sterol-
binding domain SCP2 and a BMFP-like domain
(see Fig.1)
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Results

1. NpegckasaHue BTOPUYHON CTPYKTYpPbl PHK
esre u3 ctatbm [2] He Bocnpounssogmmo (Puc.2).

RNA secondary structure prediction of esre [2] is
not reproducible (Fig.2).

Puc.2. BropunyHasa ctpyktypa PHK
esre, npeacKasaHHaa nporpaMmmomn
PNAFold.

Fig.1. RNA secondary structure of
esre by RNAFold.

2. [lpoMmoTOpPHOW NocrnegoBaTeNbHOCTU Nepen
reHoM esre He 0DHapyXeHo.

There is no promoter sequence upstream the
esre gene.

3. [NaTTepHa KoMneMeHTapHbIX 3aMEH B
MHO>XECTBEHHOM BblpaBHMBAHNN rOMOJSIOIOB
esre He 0OHapyXeHo.

There is no pattern of complementary
substitutions in the multiple alignment of esre
homologs.

4. ObHapyxeHa ownbka B MeToaunke
nccrnegoBsaHus [2] - npu nposeaeHnmn RACE He
obin gobasneH dpepmeHT TAP,
obecnevynBaroWN CENEKTUBHOCTD.

A flaw in the crucial experiment of [2] was
found: while carrying out RACE, the TAP
enzyme providing selectivity was not added.
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Introduction

Annotation of the even well studied genomes, such
as E.coli, contains "white spots".
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The analyzed region is located within an operon
between two genes responsible for the synthesis of
ubiquinone. This site is known to be essential for
the ubiquinone synthesys under aerobic conditions.
Only the last 150 nucleotides are crucial. One
group annotated this site as a protein-coding gene
ubiJ [1], while another group annotated it as a
sRNA-coding gene esre [2].

AIms

» To determine whether this region encodes protein
or sSRNA.

» If it is SRNA, to predict the secondary structure

» If it Is a protein, to predict the domain organization
and function

Conclusions

» It Is a protein. The esre gene does not exist.

> The ubiJ gene encodes a cytoplasmic protein
that contain two domains: a sterol-binding
domain SCP2 and a coiled coil domain.

Materials and methods

» Search for homologs: BlastX, BlastP, PSI-Blast

» Domain search: Pfam

» Alignment: AliView, ClustalX

> Stuctural alignment: TM-Align

» Visualization: PyMOL

» Ka/Ks calculation: CBU Ka/Ks Calculation tool

» Prediction of RNA secondary structure: RNAfold,
The UNAFold Web Server,

» Prediction of protein secondary structure:
REPROFSeq, PSIPRED

» Prediction of transmembrane domains: TMHMM

» Prediction of signal peptides: SignalP




