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When do drunk ribosomes drop off the mRNA?
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The error rate of the protein synthesis is crucial for the

normal cell activity. One frequent type of errors during
caused by

translation I1s
riioosomal drop-off.

Recently, Celine Sin and David Chiarugi suggested a
method to evaluate the average probability of
large-scale
experimental data [1]. Here we applied this method o
Investigate the dependence of the ribosome drop-off
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probability on the properties of MRNA seguence and
structure.
We reproduced this procedure and obtained similar

results. Further, we demonstrated the dependence of

drop-off rates on codon usage in normal conditions.
Ethanol Iinfluences the drop-off rates dependent on
secondary structure, codon usage and occurrence of
Intfernal start-codons.
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Drop-off model 2

[laAeHne prbOCOM OMMUCHIBAETCH YOOABHEHUNEM
-R-n
fln)=A-e
rae f(n) — KOAMYECTBO PUOOCOM HA YHOCTKE HOMEP N,
R — napameTp, onpeAeAstioLLMM BEPOIATHOCTb NMAAEHMS
PMOOCOMBI.
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Materials and methods

AAd OQHOAM3A Mbl MCMOAB3OBAAM AQHHbIE RibO-seq U

RNA-seq Escherichia coli MGI1655 B HOPMAAbHbIX
YCAOBMAX U MPU AODABAEHMM STAHOAQ [2].
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Pacyetbl OCYLLUECTBAIAMCbL C TMOMOLLBID CKPUMTOB,

HOMMCAOHHbLIX HA 43blke Python.
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Structured and unstructured fragments
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The rate of drop-off in conditions with
and without ethanol tfreatment
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The comparison between no-ethanol and ethanol

samples: A — structured bins; B — unstructured bins; C -

bins with frequent codons; D — bins with rare codons

Dependence on internal start codons and SD-sequence
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Fragments with high abundance of
inner start codons

o Pe3yAbTATH

o BEpPOATHOCTL NAAEHMS

YCAOBMIX HE
MPHK,

oB YCAOBMAX IBTAHOAOBOIO CTpPECCAO

Conclusions
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NOUMEHEHMS
OMMCAHHOTO B CTAThbe [1], BOCMPOU3BOAMMDI.

3ABNCUHT

PMOOCOM B
OT
HO YBEAMYMBOAETCA MPU MCMOAb3IOBOHUM B
MPHK peAKmnx KOAOHOB.
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Fragments with high abundance of
inner Shine-Dalgarno sequence

HOBOIO

METOAJ,

HOPMUOAbHDbIX

CTOYKTYPUPOBAHHOCTM

BEPOITHOCTb

NOAEHUS PUOOCOM YBEAUYMBAETCH; NMPOU STOM DoAee

HYBCTBHUTEAbHb

PMOOCOMBI,

HAOXOAALLLNECH

HO

CTOYKTYPMUPOBAHHbIX M HA «ObICTPbIX) Y4aCTKAX MPHK.

o B YCAOBMSAX ISTAHOAOBOTO CTPECCA YBEAMYMBAETCH
NAAEHMS
COAEPXKALLMX BHYTPEHHME CTAPT-KOAOHDI.

BEPOATHOCTb

PMOOCOM

HO

YHYOCTKOX,

o Bce obcyxaaemble 30KOHOMEPHOCTM MOAAEXAT
AOQAbHEMLLIEM CTATUCTMYECKOM MPOBEPKE
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