Gene regulatory variation in Atlantic salmon in multiple tissues
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INTRODUCTION METHODS

Atlantic salmon is the largest group In foreign culture, and the data of
Atlantic salmon iIn fish species Is relatively large and has a lot of DNA
data, RNA data and other genetic data. However, relatively perfect
collation and meta-analysis are not available. If the molQTL map Is
constructed for Atlantic salmon and the conservation of regulatory
variation is explored, it will provide a basis for the mining and
Identification of major genes of economic traits in Atlantic salmon.With
eQTL analysis, researchers can identify which genotypic variants
(typically single nucleotide polymorphisms, SNPS) are associated with
changes in gene expression levels. cis-eQTL can directly reflect the
regulatory expression information of the target gene itself, while trans-
eQTL analyzes the relationship between the genetic variation of other
genes and the expression level of the target gene, and is often used to
construct gene regulatory networks in combination with other methods. At
present, eQTL technology has important applications in human disease,
animal disease resistance growth and other important traits. This analysis
helps to reveal gene regulatory mechanisms and the genetic basis of
complex traits.

Through the collection and

filtering of public data of Atlantic .....]
salmon, 647 highly sequenced
DNA data and 5200 qualified
RNA sequencing data from 21
tissues were obtained. The DNA
data were genotyped according to
the standard procedure and the
reference group was constructed.
The RNA data were also
genotyped, and the DNA typing
results were used as the reference
group to fill in, and then eqtl sqtl
3agtl analysis was performed on
the 21 tissue typing, and then
tissue specific analysis was
performed, and finally multi-
tissue expression panoramas were | ,
constructed, in order to provide
data support for subsequent
breeding and selection of Atlantic
salmon
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Fig.1. Each chromosome's SNP count and gene count

RESULTS

BEBSTSSHISTER 5> 16 FERTSSHYSNZE 7710
0.06 F intragenic_variant 1 o
E
€
| - . ¢
| initiator_codon_variant -
|
0.06 ]; . . ¢
Tissue . Tissue stop_retained_variant - .
v 0.04 brain I_—I | brain
5 2, g ‘ SN 09 os- .
@ ) — hk x — hk
5 — intestine € 0.04 — intestine 4
> n — kidney il — Kidney start_lost -
S — liver ) — liver
o — Muscle %) — muscle 4
o 4 ~ Pituitary_gland S — pituitary_gland synonymous_variant 1
LL . pyloric_caecum S ) — ¢
0.02 (t <kin o pyloric_caecum
w .
' splenic LL skin | .
0.02 — splenic missense_variant - .
. . ¢
3_prime_UTR_variant 1 .
. 4
0.00 0.00 stop_gained - "
:\9@ 9@ R’QQ :\Qe 'Qe 9:@ | o 290 5190 §Q PSS SRS S ‘»QQQ S N
. Q . . .
Distance to TSS (kb) ¢ _ 5 prime_UTR _premature_start_codon_gain_variant -
Distance to TSS (kb) 4
Flg. 2. Proportions of TSS distances for eGene loci in eQTLs across different tissues Flg 3. Proportions of TSS distances for eGene loci in LncQTLs across different tissues 5 prime UTR variant- ¢
B -7 ¢
= AR 3R -
L PEESTSSHUSAE 5375 o +
splice_region_variant - .
0.15 : : ——
splice_donor_variant -
-
_ . -
splice_acceptor variant -
Tissue 0.2 ——
m b_fﬁlin Tissue ding 1 - - —=
— — o ) i non_coding_transcript_exon_variant 1
5, 010 — heart - B b.rﬁun - I PLEXON_ -
— hk (@ al
"g | — intestine 1 — heart : ¢
> K ™ — hk downstream_gene_variant -
| kidney = : : - - ¢
g — liver o — Intestine
S — muscle 1) B kidney ¢
4 — pituitary_gland 3 — liver upstream_gene_variant -
&’ Syloricyggecum 0.1 — muscle ¢ .
0.05 r skin E_: — pzlloric_caecur N -0- 3'aQTL
splenic zpllgnic intron_variant - ¢ eQTL
| v‘\ | e - sQTL
Mv\ intergenic_region -
| W & VAT .
i [N TN . !;{‘r %l",. L ' ‘ v & ' ' ' ' '
0.00 *&f,:.,*.w_:Q@ﬁ:@ﬁmﬁ.&}‘m@,’e it PO A et 2.5 0.0 2.5 5.0 7.5
log2(Odds ratio)
:&QQ 9@ S,QQ :\QQ ,@Q 59@ '@e 9)@ 5'90 §e S LSS S '&Qe

Distance to TSS (kb)

Distance to TSS (kb) Fi g. 6. Enrichment of variant types

Flg 4. Proportions of TSS distances for eGene loci in sQTLs across different tissues Flg 5. Proportions of TSS distances for eGene loci in 3°aQTLs across different tissues

CONCLUSION FUNDING

[1] The GTEx Consortium. The GTEx Consortium atlas of genetic regulatory effects across
human tissues[J]. Science (New York, N.Y.), 2020, 369(6509): 1318-1330.

[2] Boel, Brynedal, JinMyung, %¥. Large-Scale trans-eQTLs Affect Hundreds of
Transcripts and Mediate Patterns of Transcriptional Co-regulation[J]. The American Journal
of Human Genetics, 2017.

[3] Liu S, Gao Y, Canela-Xandri O, et al. A multi-tissue atlas of regulatory variants in
cattle[J]. Nature Genetics, 2022, 54(9): 1438-1447.

[4] Jinyan Teng, Yahui Gao, Hongwei Yin, . A compendium of genetic regulatory effects

across pig tissues[J]. Nature Genetics, 2024, 56(1): 112-123.

We explored the distance distribution of SNPS In eGene from transcription start sites in various tissues. It was found that
the closer to the transcription start site, the higher the proportion of eGene, and the same trend was found in all twelve
tissues. In addition, the results of Cis-eQTL, Cis-sQTL, and Cis-3 'aQTL were enriched by variation annotation types.
We found that Cis-eQTL was mainly enriched in some variation regions such as intra gene, start codon deletion,
terminon deletion, and stop codon retention. Cis-sQTL Is mainly enriched in the start codon retention and stop codon
retention regions, and Cis-3 'aQTL Is mainly enriched in the mutation regions of the gene, stop codon retention and stop
codon deletion regions
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