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Background & Objectives

« Genome-wide CNVs detection
« CNV impact on gene expression

theta.edu.pl

Chromosome

Deletion Reference genes Duplication

A copy
of gene B
has been
deleted

source: https://illustrated-glossary.nejm.org

EAAP 2018

duplicated



Dataset

Accession - NCBI

BioProject PRINA354435
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DNA-seq:
lllumina HiSeq 2500
150x2 PE
average coverage: 15

one Duroc x Pietrain
crosbreed pig ¢~
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RNA-seq:
lllumina HiSeq 2500
150%x2 PE
fat: 2 X 93 725 452
liver: 2 X 78943 463
muscle: 2 X 85905 149



Methods
1. CNVs detection (DNA) 2. Transcript quantification (RNA)

3. CNV impact on gene expression
Investigation



Methods

1. CNVs detection (DNA)
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2. Transcript quantification (RNA)

guality control & FASTQC

data filtering & Trimm.
transcript

guantification kallisto

& normalization

3. CNV impact on gene expression
Investigation

Permutation tests
(Wilcoxon test) & R
Correlation



40

20

o

40

20

Results

CNVs characterization = the numer of CNVs

# deletions = 420
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# duplications = 304

il

mmHH el s

123456 7 8 9101112131415161718X Y

272
(65%)

W transcripts

148
(49%)

transcripts

intergenic

156
(51%)

intergenic



Results
CNVs characterization > CNVs length (bp)
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Results
CNVs characterization - CNVs functional annotation
Deletions

Duplications

® sensory perception of
smell (+)

e G-protein coupled
receptor (+)

e cellular metabolic
processes (-)

e regulation of
metabolic processes (-)

e pathways of lipid
metabolism class

e olfactory transduction
e inflammatory
mediator regulation

e carcinogenesis

e serotonergic synapse

e production traits and
the meat quality

e skeletal system and
bone structure

e immune system

e ...and others



Results
CNVs impact - CNVs in transcripts

Permutation Test
Ho: Ecny 2 Erandom Ecny - €Xpression of a transcript with CNV
H: Ecny < Erandom E . ndom- €XPression of a random transcript

fat p=0.0008 pP<0.0001
muscle p=0.0010 pP<0.0001
liver p=0.1418 pP=0.5908

theta.edu.pl EAAP 2018 9



Results
CNVs impact -

size of a deleted transcript

% of deleted transcript
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Results
CNVs impact -

size of duplicated
transcript

% of duplicated transcript
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Summary & conclusions

« Genome: more deletions than duplications
deletions shorter than duplications

 Transcriptome: less deletions than duplications,
deletions located in ,neutral” regions
,Jmportant” regions duplicated

* Deletions and duplications = lower expression in fat and
muscle

* No correlation between the size of deletions/duplications
and expression level
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Future work

« DNA-seq and RNA-seq of 20 male Polish Large White
PIgS

« Matched by age, sex, breed and environmental factors
(diet, housing, slaughter conditions)

« Additionall CNVs validation by PCR

« Statistical analysis to provide population-wide
Inferences
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