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Pseudogene annotation of
mouse strains

- REL 1509 assembly - fasta sequences & repeat masked DNA
seqguences

- Gene annotation:

e cgp_consensus_gene_set: Contains both genePred and GTF
files for the consensus between the comparative gene
predictions produced by Stefanie and the TMR consensus set

e augustus_gene_set: Contains just the Augustus predictions
from UCSC

- Pseudogenes liftoever:

o transmap_pseudogenes: contains the genePred and liftover
pseudogenes from the GENCODE M8

- Protein coding sequence:
« GENCODE M8 - Ensembl 83
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PseudoPipe annotation consistency
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RCPedia annotation
CGPVO2

Uses input strain annotated transcripts and mouse

reference genome GENCODE MM8 annotated
transcripts
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The pseudogene annotation is highly dependent on the
accuracy of the input protein coding annotation

~ CGPvO2 input protein coding annotation ~

Pseudopipe misses the pseudogenes resulting from strain
specific transcripts




Pseudogene Super set

* Using the union of RCPedia & Pseudopipe as well as overlapping with
the liftover from manually annotated Mouse reference pseudogene sets.

LEVEL100 - pseudogenes identified by both pipelines and by
manual annotation

LEVEL200 - pseudogenes identified by only 1 pipeline and by
manual annotation

LEVELS300 - pseudogenes identified by both automatic pipelines

LEVEL400 - pseudogenes identified by only an automatic
annotation pipeline

LEVELS00 - pseudogenes annotated only using the liftover of
manually curated reference genome



Pseudogene Superset Annotation
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ANNOTATION ANALYSIS
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What is the biological function of
pseudogene parents ?
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Case study: Oltactory Receptors

* 1294 transcripts & 1106 OR genes in mouse reference genome
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Discrepancies In sequence
similarity

* On average 2% of the annotated pseudogenes
have low amino acid seqguence similarity to the
parent while having a highly conserved DNA
seqguence

 However there are a number of pseudogenes that
have >0.6 amino acid seqguence seguence with the
parent gene but *no™ DNA sequence similarity



chr10:117497656-117498497;

ENSMUSP00000040488.9
22 16 12 4 0.537

ENSMUSP00000040488.9 - Cyclin D3 — 100 % sequence to parent

>Parent

MELLCCEGTRHAPRAGPDP---——- RLLGDORVLO-SLLRLEER-YVPRASYFQ-CVOKEIKPHM---RKMLAY
-WMLEVCEEQRCEEDVFP-LAMNYLDRYLSCVPT-RKAQLOLLGTVCLLLASKLRETT-PLTIEKLCIYTDQOAV
APWOLREWEVLVLGK--LKWDLAAVIAHDFLALIL-HRLS-LPSDROALVKKHAQTF-LALCATDYTFAMYPPS
MIATGSIGA-AVLGLGACSMSADELTELLAGITGTEVDCLRACQEQIEAALRESLREAAQTAPSPVPKAPRGSS
SOGPSQTSTPTD

>Pseudogene
MELLCC*GTLHGPPGWLDSWLFTGEHLLRDQYIL-\SLLCLEEH\FMPCTSYSG/CEHPETKMHAWC/RKVLAL
/WILEEYEEQCCKEEAFPCL*TIWIALRLPCIPT\KKGOVOLIGRIRWLVSSKPHKTT\P---——————- HOAE
SPCOLWKWELRGLGKA\LK*ALAAAVASNFLDLSL/HRL-/LPSDQOTMVRKHAQTF \LALCATNYTFAMYWPS
MIVVG----\AVOGLDACCTSGNKFIELSAGIRDSEVDCLWTCQEQIEAAIRESLRNAAQIIPSPVLKAPHGSR
S*GFSLSSIPTH



chri: 7847498-7/848944
ENSMUSP0O0000079306.5
28 9 3 18 0.690

ENSMUSP0O0000079306.5 - Heat shock protein 2

>Parent
LNVLRIINEPTAAAIAYGLDKKGCAGGEKNVLIFDLGGGTFDVSILTIEDGIFEV-
KSTAGDTHLGGEDFDNRMVSHLAEEFKRKHKKDIGPNKRAVRRLRTACERAKRTLS
SSTOASIEIDSLY--—-—--————- EGVDFYTSITRARFEELNADLFRGTLEPVEKAL
RDAKLDKGOIQOEIVLVGGSTRIPKIOKLLODFFNGKELNKSINPDEAVAYGAAVQA
AILIGDKSENVODLLLLDVTPLSLGIETAGGVMTPLIKRNTTIPTKOQTOTFTTYS-
DNOSSVLVQVYEGERAMTKDNNLLGKFDLTGIPPAPRGVPOQIEVITFDIDANGILNV
TAADKSTGKENKITITNDKGRLSKDDIDRMVOEAERYKSEDEANRDRVAAKNAVES
YTYNIKOTVEDEKLRGKISEQDKNKILDKCOEVINWLDRNOMAEKDEYEHKOKELE
RVCNPIISKLYQ-—-—-——-—- GGPGG---GG---SSG---GPTIEEVD

>Pseudogene
LNVFGIINEPTAVAIVYGLDKK—VGAERNVLIFDLGGGTFEVLILTIEDQIF—\KS
TAGDTHLCREDFDNOMVNHF IAEFK*KHSKDISEN*RAVWNLHTACEWAKYTLSFS
TOASIEXXXXXXXXXXXXXX\EGIVFYNSITQOA*FKELNVDLFHGALDPVEKVL*D
AKLDKSOIHDTVLVGGSTRIPKIQOKLLOYFFHGKELNKSINPDEAVAYNAAVQAAV
LSGDKSTNIQDLLLLDVSPLSLGIETASGVMTVLIKSNTTIPTKQTQTF----/DH
OPCVLIQVYEGERAMTKDYNLLGKFELTGIPPAPRGVTQIEVTFDIHTNGILNVSA
VDKSTGKKNKITITNDKGHLSKEYIEGIVOEA-KYKVENEKORDKFSSKISLESCA
FNMKATVEDEKLOGKINDEVKOKILDKCNEIISWLDKNOQTADKGEFEHQOKEMDKYV
YNPIFTKLYQOSSSGMLGGMPGGFPVGGAHPSSGAASGHTIEEVD

Lacks any DNA sequence
similarity to the *parent™ gene.

Options:

2 - the parent gene is another
protein from the same family
— > Incorrect parent
assignment

3 - it's a unitary pseudogene /
LOF event



WORK IN PROGRESS



Pseudogene Activity

* Evaluate the expression levels of pseudogenes in
various tissues and test activity conservation o
across strains

e |dentify LOF and GOF events using orthologous
pseudogene information
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