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What is RAN translation and why do we do this?

Repeat-associated non-AUG(RAN)translation(first time discovered in 2011 ZuT et al. Proc. Natl Acad. Sci.)

ÅMicrosatellite expansion (3-6)

ÅShown in 7 neurological diseases

ÅTranslation from: introns, UTRs, exons, non-coding RNA (?)

ÅIn multiple reading frames

ÅProducts: multiple homopolymericor dipeptide repeat-containing proteins –involved in protein aggregation

ÅG-rich, role of G-quadruplexesunknown
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Aim:
ÅFind new potential 
RAN translation sites
ÅCreate database

Disease Repeat Strand

Number 

of 

repeats

RAN protein Region Gene

CAG antisense >73 poly-Alanine

CAG antisense >42 polyGln

CAG antisense >58 polySer

CTG sense 80-4000 оΩ¦¢w DMPK

CAG antisense poly-Glutamine

GGGGCC sense >145 poly-GlycineProline
1st 

intron
C9orf72
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Known in literature RAN cases

Articles RAN translation cases Genes

Annotating known cases of RAN translation

Gene Strand Repeat

Repeat 

length 

range

FMR1 sense GCC 55-200

HTT sense CAG >23

HTT antisense GCT >52

HTT antisense GCT >52

HTT antisense GCT >52

HTT antisense GCT >52

HTT antisense GCT >52

HTT antisense GCT >52

HTT antisense GCT >52

HTT antisense GCT >52

C9orf72 sense GGGGCC>145

ATNX80Santisense CAG >42

ATNX80Santisense CAG >42

ATNX8OSantisense CAG >58

ATNX8OSantisense CAG >73

DMPK antisense CAG >80 3
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ORF: Consensus + Kozak

Articles RAN translation cases Genes

Search for ORF Motifs
Annotating known cases of RAN translation

Kozakconsensus sequence

RepeatStart Stop

CTG
GTG
ACG

ATT
ATG
GCG

TAA
TAG
TGA

3-6 nucleotides

G

=> ʕ ·͍͙͍͙͔ͪ͊ͤ͊ͤ ͤ͊ ͔ͦͤͫͤͫͯͫ͟ ͙ ͍͍͔͔͙͔͒ͤ ͙͔ͫͫͭͣ· ΄ͭͪ͊ͺ͍ͦ4
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Testing for G-quadruplex

Articles RAN translation cases Genes

Search for ORF

mRNA structure G quadruplex or not?

Motifs
Annotating known cases of RAN translation

(G{3,4}[AUGC]{1,12}){4,4}

G-quadruplex

Kim et al. Nucleic Acids Research, 2016 
https://doi.org/10.1093/nar/gkw272
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Typical amino acid content

Articles RAN translation cases Genes

Search for ORF

Amino acid sequence

mRNA structure

Typical amino acids

G quadruplex or not?

Motifs
Annotating known cases of RAN translation

Ala, Gln, Ser, Gly, Pro, Leu
GlyPro, GlyArg, GlyAla, GlyPro
ProAla, ProArg, 
MEWNG, LPAC, QAGR

Typical amino acid content:
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RAN rules

Articles RAN translation cases Genes

Search for ORF

Amino acid sequence

mRNA structure

Typical amino acids

G quadruplex or not?

Motifs

RAN rules

Annotating known cases of RAN translation
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Find potential RNA translation sites using RAN rules

Annotating known cases of RAN translation

Find potential RNA translation sites using RAN rules

Articles RAN translation cases Genes

Search for ORF

Amino acid sequence

mRNA structure

Typical amino acids

G quadruplex or not?

Motifs

RAN rules

Tandem repeats 
database

Annotate using Cider, ClinVar
For cases of disease

sRANBase: 1136

Literaturehttps://tandem.bu.edu

RAN rules

Selected21 cases associated
with diseases for analysis

Å Domain search,
Å Beta-arch search
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Our result – the sRAN online webpage and database!

Links
Webpage: 
mityasmirnov.wixsite.com/sran

Github: 
https:// github.com/Borschevik/RAN-Translation
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