Ribo-seq

Abstract

Bacterial mMRNAs are often organized into operons. This

allows bacteria to co-regulate transcription of
functionally related genes. Nevertheless, levels of
franslation of cotranscribed genes can vary up to
100-told. Factors providing such differences In protein
synthesis still remain unclear. Recently, secondary
sfructure of mMRNA was shown to play a major role in
the regulation of translation rate [1].
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Translation of genes encoding subunits of the same
porotein complex with a defined stoichiometry should
be regulated even more precisely. Here, we focused
on ribosome dynamics of such gene pairs.

Results

MRNA ribosome occupancy is a good measure of
protein abundance
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Figure 4. Profein amounts derived from two
different mass-spectrometry experiments (this
figure) correlate no more than the ribosome
occupancy with both of them (Fig. 3).
KOppeJ'IFILI,I/IFl mMexay AaHHbIMU MaCC-CNEeKTpoOMETPUMN,
nony4yeHHbIMUN N3 pa3HblX NCTOYHUKOB, HE 6OJ'IbLIJe, yem

Koppenauma ¢ nokpbiTuem pudbocomamm gns obomx
cnydaes (cMm. Fig. 3).

Figure 3. Ribosome occupancies highly
correlate with protein amounts estimated from

mass-spectrometry data.

[1NOTHOCTL MOKPLITUSA pubocomMamMm KoOppenupyeT C
KOJIn4eCTBOM 6en|<a, oueHeHHbIM MeTOOOM MacCC-
CMEKTPOMETPUMN.

Indeed, mMRNA ribosome occupancy correlates with
the degree of its secondary structure
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Figure 6. Histogram of Gini-indices for

fragments with highest ribosome occupancies

(red) and lowest ribosome occupancies (blue).
['nctorpammbl [I>KNHN-MHOEKCOB ONA oparMeHTOoB,
0OUNBHO NOKPLITbIX pUuboCcoMamm (KpacHbIN rpaduk) m
ansa doparMeHToB, cnabo NoKpbITbIX pubocomamu.

Figure 5. Correlation of ribosome coverage
for a gene with the Gini-index of its DMS-seq

coverage.
Koppensaumsa nokpblitus pubocom ¢ [PKMHU-MHAEKCOM
nokpblTns no DMS-seq
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TOHKaA HacCTpoukKa TpaHCNALUUN y baKkTepun
Complicated birth of protein complexes
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Figure 1. Scheme of three experiments used

as data sources for this project.
CxemaTnyeckoe mn3obpaxeHne TPex SKCMEPUMEHTOB,
OaHHble KOTOPbIX ObINKM UCnonb3oBaHbl B 3ToM paboTe. [1]
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Figure 2. An example of predicted mMmRNA
secondary structure based on the results of
DMS-seq.

[Mlpumep npenckasaHns BTOPUYHOM CTPYKTypbl MPHK,
OCHOBaHHbIN Ha AaHHbIX DMS-seq. [1]
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[1aHHble PHK-
CEKBEHUPOBAHMUS,
pbOCOMHOro npodpannuHra
n npobuHra cTpyktypbl PHK
nnsa E. coli bbinu B34Tbl U3
ctatbu [1].

Counts

Bce ckpunThil,
MCNOSb30BaHHbIE AN
aHanu3a gaHHbIX, OblnNu
HanucaHbl Ha a3blke Python.
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Figure 7. Correlation of protein amounts of

equimolar complex subunits.
Koppensauua konudecTtBa benka Aans aKBUMOMSPHbIX
cyobeamHuL 6enkoBoro KOMmMekca.
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Figure 9. Correlation of Gini-indices for genes
encoding proteins involved in equimolar

complexes.
Koppenauma [DKNMHN-UHOEKCOB reHOB, KOAMPYHOLLMX
9KBUMONSPHbIE CYyObeaNHULLI OENKOBbLIX KOMMIIEKCOB.
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Translation rates of genes encoding equimolar complex
subunits are fine-tuned by mRNA secondary structure
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RNA-seq coverage of gene #1

Figure 8. Correlation mRNA amounts of equimolar

complex subunits of protein.
Koppensumna konndects MPHK.
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Figure 10. No correlation of Gini-indices for all

genes iIn one operon.
OTtcyTcTBME Koppensaunn )KMHN-MHOEKCOB AJ1si BCEX IEHOB,
HaxoOsALWMXCA B OJHOM OrMepPOHe.




