Upstream Open Reading Frames
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But walit, there's more...
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But walit, there's more...

upstream Open Reading Frames (UORFs




Post-transcriptional gene expression
regulation

Upstream open reading frames in 5-UTR
* Exhaust the ribosome
* Mostly suppressive

 Adaptations and diseases




How frequent are uORFs In different
species?
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Canonical and alternative start codons

@ canonical uORFs ® all uORFs

o1 canonical uORFs start with
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Hypothesis

UORF mutations may lead to
gene over-translation anad




Whole exome sequencing from TCGA




Study set up




uAUG, aTIS and uStop bases [%] covered by 210 reads in bam files
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SNVs affecting uStart, and usStop
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Recurrent somatic uORF-assoclated SNVs
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Variants in Start codons
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Variants in STOP codons




Vast majority of
SNVs are cancer
specific

Jurgens et al. Biomedicines 2021, 9(6), 618






Dataset selected tor luciterase

experiments (24 genes




The selected genes possessed the whole spectrum of

different uUORFs
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Nineteen SNVs caused significant
alteration of translation level

Different effect tor different transcripts and
mutations
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Nineteen SNVs caused significant
alteration of translation level

mutations
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oNnclusions

s revealed recurrent somatic uAUG, aTlS, or uStop mutations in a large proportion of
ents

 Qur analys
cancer pat

e [ndividual uORF variants caused a wide range of activating and repressing effects on
ownstream translation

* We extended the catalog of translationally active uORFs by 19 somatic variants observed in
patient-derived malignant tissues




-Follow up study - whole genome

seguencing data




UORFdDb - a gene-centric database of
upstream Open Reading Frames

- Institute of Bioinformatics Miinster
HOME TEACHING PUBLICATIONS THESES TOOLS INTERN
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uD R de Welcome to uORFdb!

Upstream open reading frames (UORFs) are important regulatory elements in the 5°-transcript leader sequences (TLSs) of eukaryotic messenger RNAs. With uORFdb we aim to merge expert annotations of the latest uORF literature with the
crucial sequence context of individual uORFs in humans and 12 other species. At present, the database contains more than 1,040 manually curated publications and more than 6.6 million uORFs of which over 2.4 million are located on human
transcripts. For human uORFs, you can access information on genetic variability via external databases (e.g. dbSNP and ClinVar) and at the level of individual studies (e.g. WGS data of cancer patients). Currently, the database contains more
than 129,000 somatic variant positions identified in WGS data of patient cohorts from breast, colon, blood, lung, prostate and skin cancer.

Query

About
Documentation
Statistics
Publication Updates If you want to learn more about the database and how to use it, please click the "About" and "Documentation” buttons in the menu on the left or read its ©>’ publication which includes a thorough example analysis.

Downloads reinitiation

contact 5 (éap ST~ T
—-

Selection History leaky scanning

coding sequence

D ——

Query the database by using the search bar below. The panels below the search bar define which fields will be queried. By default, you are searching in all searchable fields. Click on the blue arrow in one of the panels to go to your view of
interest. Numbers show the number of hits for the searchable fields of a given view. For performance reasons, the number of hits per view is limited to 1000.

The database contains genomic sequences. Submit your nucleotide queries using "T", instead of "U".

Search (cannot be empty):

&

B Publications [0] B Genes [0] B Transcripts [0] B uORFs [0] B Variants [0]
® PubMed ID Entrez gene ID ® NCBIID B Start codon ® ClinVar ID
B Authors NCBI accession B Kozak context B Stop codon ® dbSNPID
B Taxa Gene symbol ® Kozak context
® Title Gene names
B Gene name in paper Symbol aliases
B Gene symbols




A Bit of Statistics

J40.010/0

- Gene number - Transcript number
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UORFs per taxon
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UORFdDb - a gene-centric database of
Jupstream open reading frames

Search (may not be empty):
formin Of

B Publications [3] > Genes [111] > B Transcripts [0] > B uORFs [0] > B Variants [O]
® PubMed ID Entrez gene ID ® NCBIID B Start codon B ClinVar

B Authors NCBI accession B Stop codon ® dbSNP
B Taxa Gene symbol B Kozak context

m Title Gene names

B Gene name in paper Symbol aliases




UORFdDb - a gene-centric database of
Jupstream open reading frames

Authors | | Publications | ' Genes | Transcripts | uORFs | | Variants

+ || — NCBI transcript IDs Filter
B NM_001305424.2 = Start Codons Options

I NM 001348094.2 M ATG [ |AAG [ |ACG [ |AGG | |[]stopcodon
I NM_020066.5 [ JATT [ |CTG [ |GTG [ |TTG [ ]introns

Homo sapiens / NCBI ID: NM_001348094.2 / Genesymbol: FMN2 Reset || PNG | SVG

Homo sapiens / NCBI ID: NM 001348094.2 / Genesymbol: FMN2
5' 50 BP 240091882..240474153 (+)
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ATG.2
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UORFdDb - a gene-centric database of
Upstream open reading

frames

Authors | | Publications | | Genes | | Transcripts | BHORES

+ || — Start Codons + [ —

JATG [JAAG [ ACG [JAGG || TGA
BWATT CcTG [JGTG g TTG

Stop Codons

Selection | Apply || Undo | Select | Page+ | Page- | None || 0/48 Export | Excel || CSV

Select rows

NM_001348094.2 ACG.1
NM_001348094.2 ACG.2
NM_001348094.2 ATT.1

NM_001348094.2 ATG.1

Chromosome

Genomic start

240091900

240091909

240091925

240091928

Genomic end

240092071

240092071

240092012

240092012

Start codon

uORF length [bp]

Stop codon

[N

CDS distance [bp]

w
0

w
00

5'-cap distance

[bp]

[
(00

N
~N

Kozak kontext

GCAGCGACGG

GCAGCCACGG

CCGCGCATTA

CGCATTATGC

Kozak strength

Type

strong

strong

weak

adequate

W Reading frame

Exonic sequence

ACGGCAGCCACGGGAGCCGCCGCGCATTATGCA
AAGCGGCGGCAGATGCGAGCGGGGCCAGCCGGG
CGCGCGTCGGCCTCCCCTCCCAG

ACGGGAGCCGCCGCGCATTATGCAAAGCGGCGG
CAGATGCGAGCGGGGCCAGCCGGGCGCGCGTCG
GCCTCCCCTCCCAGCGGCTCCCC

ATTATGCAAAGCGGCGGCAGATGCGAGCGGGGC
CAGCCGGGCGCGCGTCGGCCTCCCCTCCCAGCG
GCTCCCCCCGCCGCCGCCTGA

ATGCAAAGCGGCGGCAGATGCGAGCGGGGCCAG
CCGGGCGCGCGTCGGCCTCCCCTCCCAGCGGCT
CCCCCCGCCGCCGCCTGA




UORFdDb - a gene-centric database of
Jupstream open reading frames

uORFID NM_001348094.2_ATG.2
Chromosome chrl
Genomic start 240091945
Genomic end 240092071
Strand +

Start codon ATG

Stop codon TGA

uORF length [bp] 126

CDS distance [bp] 38

5'-cap distance [bp] 63

Kozak kontext CGGCAGATGC
Kozak strength weak

Type

Reading frame 3

Exonic se quence ATGCGAGCGGGGCCAGCCGGGCGCGCGTCGGCCTCCCCTCCCAGCGGCTCCCCCCGCCGCCGCCTGACTCTCCCGGGAGACTCCCTAGGCCCGGACCTGG
GGCCGAGGAGGGCCGGGATGGCCTGA

Exon i cam in 0 sequence MRAGPAGRASASPPSGSPRRRLTLPGDSLGPDLGPRRAGMA*

Exon variants in dbSNP  E&»

Exon variants in Clinvar EI»




Acknowledgments

Lynn Ogoniak




