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Evolutionary conservation of promoter width
INTrODUCTION

TpaHcKpMnums reHa Ha4YMHaeTcs C MPOMOTOpPa, & NPOMOTOPbI ObIBAOT PAa3HOro TMNA - Transcription of a gene starts from its promoter, and promoters can be of different types, broad or
LUIMPOKKE 1 y3KMe. B 3TOM NpoeKTe Mbl NPOaHaIM3NPOBan KOHCEPBATNBHOCTb LINMPWHBI narrow. In this project we analyzed the conservation of promoter width of genes present in
NPOMOTOPOB Y FEHOB, COXPaAHUBLLUMXCS B Pa3HbIX BuAax, YToObl Nyylle NOHATb €€ CBA3b C different species to better understand its link with gene function.

PYHKLUNAMMN FrEeHOB.

DATA anbD MeTHODS
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Pre-processing of CAGE data Separating broad and narrow promoters orthologous genes
1. LLInpokne npomMoTopbl 3KCNPEeCCUpyoTcsa B 60/bLLIEM KONYECTBE TKAHEN U 2. LLInpnHa npomMoTOpOB COXpaHAETCA B pa3HbIX TKaHSX N HA pa3HbIX CcTagmnax
cTaguin passuTtus. Broad promoters are expressed in more tissues and OMOpMOHaNbHOro pasBUTUA opraHnama. The promoter width is similar across
developmental stages. tissues and developmental stages of an organism.
Mouse tissues Mouse embryonic stages
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3. LLInprHa npoMoTOpOB KOHCEepBaTMBHA Y YenoBeKka U Mbiwn. The promoter width 4. leHbl C Y3KMU MPOMOTOPAMU Y MbILLN 1 LUMPOKUMI Y YenoBeka 060raLLeHbl
Is conserved between human and mouse. perynatopamu TpaHCKpUNUMn 1 meTabonmama, a TakxkKe reHammn passBuTtus. The

set of genes with narrow promoters in mouse and broad in human is enriched in
requlators of transcription and metabolism, as well as developmental genes.

Tabnuua 1. Konn4ectBo OpTONOrnNYHbIX reHOB

human broad human narrow yesioBeka 1 MbllLn C onpeneneHHoN WnpuHom
mouse NPOMOTOPOB (B CKOBKax oXngaemoe KOMYecTBO)
broad 1573 (1340) 198 (430) Table 1. Number of human and mouse orthologous | _ _
. . . 4.4e-05 Negative regulation of metabolic process
mouse genes with different promoter widths (the expected {
narrow 438 (670) 448 (215) numbers in parentheses) 3.8e-05 Negative regulation of macromolecule metabolic process

5. [lpoMOTOpPLI C pa3HOW LLMPUHOW pasninyatoTCsa No KOHCEPBATUBHOCTU
nocnepnosaTtenbHOCTU. Promotors of different width have different levels of
sequence conservation.

Puc. 4. ®yHKuMoHansHoe oboratwleHne

{ 4.4e-05 Negative regulation of cellular metabolic process

1.2e-05 Negative regulation of nitrogen compound metabolic process reHoB, MMEOLLNX Y3KNE NMPOMOTOPbI Y
MbILLW U LUMPOKNE Y YenoBekKa.

3.5e-05 Regulation of gene expression
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/. LUVIpOKVIe NMPOMOTOPbI MEHEE BCEIO CKITOHHbI UBMEHATBLCA Me>XKAyYy BNOaMW.

6. ['eHbl, nmeroLme pasHyo WPUHY MPOMOTOPOB Yy YesloBeKa 1 MblLu, Broad promoters are less likely to change their width in different species.
accouMmpoBaHbl C pa3HbIMU TPAHCKPUNUMOHHLIMKU pakTopamun. Genes with

different promoter width in house and human are associated with different
transcription factors

Orthologs among zebrafish, mouse, and human

broad in all Puc. 5. KonnyectBo opTONMOrnMYHbIX

reHOB, OTHOCSLLUXCS K Pa3HbIM
rpynnam LLMPUHbI MPOMOTOPOB

broad in human and mouse, narrow in fish

Enriched in mouse Narrow vs. Tabnuua 2. OboratwieHne nNnMKos broad in human and fish, narrow in mouse

Enriched in narrow vs. broad

human broad (orthologs) odds ratio (p-value) TpaHCKPUMNUUOHHBLIX hakTopoB 1 CpG broad in mouse and fish, narrow in human
odds ratio (p-value) _ _ _ .

TBP 2.6 (10%) 4.8 (104) OCTPOBKOB B pasHbIX Tunax npoMoTopoB broad in human, narrow in mouse and fish Fig 5. Number of orthologous genes

Sp1 0.3 (1016) 0.4 (1015) (TeCT CDVILIJepa). broad in mouse, narrow in human and fish with different promoter widths
Table 2. Enrichment of peaks of transcription broad in fish, narrow in human and mouse

CpG islands n.s. 0.4 (101°) . L .

factors and CpG islands in different types of narrow in all

CTCF n.s. 0.4 (10°16)
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* LlunpuHa NnpoMOTOPOB Yy FrEHOB, COXPaHUBLUUXCS Y * (CpaBHeHMe nocriegoBaTesibHOCTEN MPOMOTOPOB OPTOJIOroOB ®* Phantomb http://fantom.gsc.riken.jp/5/
pPa3HbIX BNOOB, KOHCcepBaTuBHa. Promoter width of MbILUW U YeNOoBEKA, MMEIOLLMNX pas3Hyto WnMpuHy. Compare ®* UCSC genome browser https://genome.ucsc.edu
genes present in different species is conserved. promoter sequences of human and mouse orthologs with ®* DRSC integrative ortholog prediction tool

* L|lunpwuHa npomoTopa - ycTtonymsas different widths. https://www.flyrnai.org/cgi-bin/DRSC orthologs.pl
XapakTepucTnKa reHoB, CBsi3aHHasa C UX * CwucTtemaTnyeckmn aHannsa no BCEM OOCTYMHLIM TKaHSM U ® ShinyGO http://bioinformatics.sdstate.edu/go/
pyHKUMAMU N perynaunen. Promoter width is a TPaHCKPUNUUOHHLIM pakTopaMm. Systematic analysis for all ®* Nepal et al 2013, Genome Research
stable characteristic of genes linked to their function available tissues and developmental stages. ®* Vorontsov et al 2018, BMC Research Notes

and requlation.
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