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What is RAN translation and why do we do this?

RepeatassociatechonrAUG(RAN Yranslation(first time discovered in 2012uT et al. Proc. Natl Acad. .yci

A Microsatelliteexpansion (&)

A Shownin 7 neurological diseases
A Translatiorfrom: introns UTRsexons, norcoding RNA (?)
A Inmultiple readindgrames
A Products multiplehomopolymericor dipeptide repeatontainingproteins—involved in proteiraggregation
A Grich, role ofG-quadruplexesinknown

Number PpPCH .
CGG sense oly-Glycine Ql ¢w FMR1
Disease Repeat | Strand of RAN protein Region Gene (>30) POly-5ly! P
repeats CGG | sense >88 polyAla
. CGG sense olyAr H
CAG |antisensg >73 poly-Alanine Fragile X(FXTAS Sl AI m .
Spinocerebellar overlapping CCG_|antisensg poly-Proline —_—
. CAG |antisensg >42 polyGIn A . d .
ataxia type 8 ATXN8OS and ATN CCG |antisensg poly-Alanine FI n n eW pOte ntl a.I
CAG |antisense >58 polySer . .
CAG | sense | >52 HD-poly-Alanine | 1st exor| HTT RAN tran S | atl O N S |tes
. T -4 Q1 DMPK (i
Myotonic cTe sense | 80-4000 0Q tw : ddzi}s/el;s{; y 3 CAG sense >35 HD-polySerine A
dystrophy type 1 | cag  |antisenss poly-Glutamine cTG |antisense HDpoly-Leucine Cre a.te datab ase
. . 1st
GGGGC( sense | >145 poly-GlycineProline| . C9orf72 3
intron TGGAA|antisensg 22 | POVWNGME. GST) . BEANL
(MEWNG)n
GGGGCC sense poly-GlycineArgining Spinocerebellar
ataxia type 31 wib th=e~m
ALS / ETD GGGGCC sense >38 polyGlycineAlanine TTCCA|antisense ' I TK2
GGCCCf{antisensg poly-AlanineProline 0
Mvotonic CCTG | sense 110(_)0 LPAC intron 1 CNBP
GGCCCfantisensq poly-ProlineArginine y
Dystrophy Type 2 CAGG |antisensd QAGR
GGCCCfantisensg poly-GlycineProline 2




Known in literature RAN cases

Annotating known cases of RAN translation

Articles—> RAN translatiomases—» Genes

Repeat
Gene Strand 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 GGGGCie145
ATNX80Santisense |CAG >42
ATNX80Santisense [CAG >42
ATNX80fantisense |CAG >58
ATNX80fantisense |CAG >73
DMPK |antisense [CAG >80




ORF: Consensus + Kozak

Annotating known cases of RAN translation

» Motifs

/ Search for ORF
Articles—> RAN translation cases—» Genes

Kozakconsensus sequence

\m‘—m

CTG ATT

GTG ATG 3-6 nucleotides TAG
ACG GCG TGA

CANONICAL SEQUENCE START CODON -> REPEATS CANONICAL SEQUENCE REPEATS -> STOP CODON
1 2 3 4 5 B 7 ) ° 10 | 11 | 13 | 16 | 18 | 22 a 2 2 b 5 g 3 19 18 27
G c G G c G G c G R Yy [ 6 | & T | e ¥ A i hic] i s < i3 8 9
100% | 60% | 60% | 60% | 50% | 63% | 55% | 44% | 56% | 90% | 60% | 45% | 45% | 45% | 45% BO%: | 6% | falve | 194% | 4% S6% | Ans | 2005 | Wa% | A%
A A A G T T
30% | 30% | 30% 31% 100% | 100%
=>¢ . h ~ e ~ e e ” o em e mx m




Testing for G-quadruplex

Annotating known cases of RAN translati

on

Articles—> RAN translation cases—» Gene54 MRNA structure

S-FMR 1 (CGG)ss-200
ORF JUTR |

Search for ORF

+ Motifs

" G-quadruplex
(G{3,4}[AUGC]{1,12}){4,4}
£ : Kim et al. NucleiAcidsResearch, 2016
—— %’3’,‘93;’3 https://doi.org/10.1093/nar/gkw272

» G quadruplex or not?

G S-C90RF72 (GsCz)23-1s00

SN oFrF

SUTR




Typical amino acid content

Annotating known cases of RAN translation

Search for ORF Motifs

Articles RAN translation cases Genes\ MRNA structure G quadruplex or not?

Amino acid sequence—> Typical amino acids

Typical amino acid content:

Ala, GInSerGly Pro, Leu
GlyPro GlyArg GlyAla GlyPro
ProAla ProArg

MEWNG, LPAC, QAGR



RAN rules G

Annotating known cases of RAN translation

Search for ORF » Motifs

Articles—> RAN translation cases—> Genes MRNA structure- —» G quadruplex or not” RAN rules

Amino acid sequence— Typical amino acid



Find potential RNA translation sites using RAN rules

Annotating known cases of RAN translation

Search for ORF

Articles—> RAN translation cases—» Genes MRNA structure—

+> Motifs

—» (G quadruplex or not~ RAN rules

Amino acid sequence— Typical amino acid

Find potential RNA translatiaites usindRAN rules

Tandem repeats

J {

database
L

Tandem"af-?ep a et Eﬁase fﬂ
https.//tandem.bu.edu

Literature

Annotate usindCider,ClinVar
For cases of disease

» RAN rules-

A Domain search,
A Betaarch search

/ sRANBase: 1136

-

Selected21 cases associate
with diseases for analysis

d
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Our result - the sRAN online webpage and database!

H a C k Known RAN SRAN DB RAN criteria

NM_017807

chri4 20447047 TTGT

9.75 OSGEP 0 0

Acute promyelocytic 3 5.32

leukemia

NM_001288714 chr11 20669550 TGG 8.666667  NELL1 Alzheimer disease

Links

. p g ' . . NM_001136016 chr21 25880549 GAAAA 11.428572 APP Alzheimer disease
mityasmirnov.wixsite.corstan ----—-——-

NM_130438 chr21 37420298 TITTG 6.8 DYRK1A Alzheimer disease

' NM_006221 chr19 9835206 GTTT PIN1 Alzheimer disease;

https:// github.com/Borschevik/RANranslation Amyolrophic latera

sclerosis
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