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Introduction
Dictyostelium discoideum - KNeTo4HbI cnu3eBuK (rannonaHas aMeéba), OTHOCSALLMIACSH K
Knage Amoebozoa. [pn HegocTaTKe NUTaTENbHbIX BELWECTB OAHOK/IETOYHbLIE aMebbl A
BCTYNAIOT B YXECTKO perynumpyemsiv umkn passutms (Fig.1), koTopsbili 3aBepluaeTcs

dopMMpoBaHMEM MHOIMOKNETOYHOIO NNOAOBOIo Tena. B cTpykType xpomaTtuHa D. discoideum

50 b A1
\ watonsvs  COREPXUTCS 6onbLUOe KonnyecTso netensb (Fig.2), dyHKLUMOHaNbHOe 3HaYeHne KOTOopbIX
N3y4YeHO HeJoCTaTOYHO.
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Dictyostelium discoideum - a cellular slime mold (haploid amoeba) belonging to the
Amoebozoa clade. Under starvation, unicellular amoeba enter a tightly regulated
developmental cycle (Fig.1) that culminates in the formation of a multicellular fruiting body.
The chromatin structure of D. discoideum contains a large number of loops (Fig.2), the
functional significance of which is poorly understood.
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Fig.2 Hi-C map of D. discoideum with

Fig.1 Life cycle of D. discoideum amoeba highlighted loops

Results

Bbina npoTtecTupoBaHa rmnoTtesa Toro, 4to ELEs (enhancer like elements), Haxopswmecs Ha ogHOM
OCHOBaHWWM NeTNN, MOryT OKa3biBaTb BIMAHME Ha reHbl, pacrnonaratoLmecd Ha BTOPOM OCHOBaHUM NeTnu
n3-3a conmxeHuns B NnpoctpaHcTie (Fig. 3). [1ns aToro 6binm paccMoTpeHbl ELES, cneundunyHblie ons ogHowm
13 YyeTblipex ctagun - Vegetative, Streaming, Mound, Fruiting n nsmeHeHUda aKcnpeccumn reHoB Npu
nepexope Ha aTy cTaguio.

Methods

1. Python: pandas, BioFrame,
numpy, seaborn
2. GeneOntology

3. NCBI BLAST

4. BedTools The hypothesis that ELEs (enhancer like elements) located at one base of the loop can influence genes
5. DAVID <t located at the second base of the loop due to their proximity in space was tested (Fig. 3). For this

6. KEGG purpose, ELEs specific for one of the four stages - Vegetative, Streaming, Mound, and Fruiting - and

Fig.3 Layout of ELEs and genes

changes in gene expression during the transition to this stage were considered.

Vegetative | Streaming Mound Fruiting
BnnaHne ELE Ha 6nmnsnexkalyme reHol oTpaxkeHo B Tab.1 VoS 29% 33% 38% 38%
The effect of ELE on nearby genes is reflected in Tab.1 S-M 37% 28% 31% 25%
M-F 34% 39% 32% 37%

Tab.1 The effect of stage-specific ELE on nearby genes

Bbinn oTo6paHbl Napbl KOHBEPreHTHbIX MTEHOB, NeXallmye B OCHOBaHWW NeTesb, TaKue 4YTo, OOVH U3 reHoB copepXuT ELE,
cneunoeuydHbin onga ctagum Fruiting. Mbl npeanonoxunu, 4to Takon ELE Mo)XkeT oka3sbiBaTb BIMAHME Ha paccMaTpMBaeMble
4 reHa, HaxogsiLLMecs PsAoM B MPOCTpaHCTBe B pesynbrtate chopmmpoBaHHom netnu (Fig.4).

Pairs of convergent genes lying at the base of the loops were selected such that one of the genes contains an ELE,
specific for Fruiting stage. We hypothesized that such an ELE may influence the 4 genes which are located next to each
other in space as a result of the formed loop (Fig.4).
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Fig.4 Loops formed by convergent genes
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the four genes at the base of the loop
(Fig. 5). No correlation in expression
changes was found.
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Fig.5 Scatter plots

Bbinn nepeceyeHbl KOOPAMHATLI OCHOBaHUW JalbHUX NeTenb U OVMHHBIX Hekogupyowmx PHK
(IncRNAs) (Rosengarten, 2017) - 7 us 14 netenb cogepxat IncRNAs (Fig. 6). Ctatnctnyeckas
3HAYMMOCTb NOJTYYEHHbIX Pe3yNnbTaToB bblNa NpPoBepeHa C NOMOLLbIO NepMYyTaLMOHHOIo TecTa.
MaTteMmaTmyeckoe oxxmnagaHme Ha Becb reHoM — 0.15 IncRNA, nexcalwen B OCHOBaHUAX OallbHUX
neTenb, YTO rOBOPUT O TOM, YTO 3TU NOocCegoBaTelbHOCTUM PACMNOJIOXKEHbl B OCHOBaAHUAX NeTeNb
Hecly4YauHo.

The base coordinates of distant loops and long noncoding RNAs (IncRNAs) were crossed
(Rosengarten, 2017): 7 of 14 loops contain INncRNAs (Fig. 6). The statistical significance of the
obtained results was tested using the permutation test. The obtained mathematical expectation
for the whole genome is 0.15 IncRNAs lying at the bases of distant loops, so these sequences lie
there for a reason.
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Fig.6 Variations of IncRNA location in the bases of distant loops

Conclusions

1. ELEs (enhancer-like elements), o6Hapy>KnBaeMmble Ha YeTblpex cTaguax pa3sutmsa D. discoideum, He oKa3sblBalOT BIMSIHNSA Ha SKCMPECCUIO FeHOB, Pacrnosiaralomxcs Ha
NpoTUBONONOXHOM OT ELES ocHoBaHMKM netnu.
2. KoHBepreHTHble reHbl, HaxogsLwmeca B OCHOBaHUAX MeTeslb, He PerynnpyroTca CUHXPOHHO 3HXaHCEPOM, PacnONOXeHHbIM B OTHOCUTENTIbHOU BIM30CTU K HUM, HanpuMep, Ha

OOHOM U3 KOHBEPreHTHbIX reHOB.
3. bbina ynydweHa aHHOTauua netenb D. discoideum. B ocHoBaHWAX 7 13 14 ganbHUX netenb obHapy»keHbl INCRNAS - foKa3aHo, YTO UX paCrnofoXXeHne He cliydanHo.

1. ELEs (enhancer-like elements) found at four developmental stages of D. discoideum have no effect on the expression of genes located at the opposite base of the loop from
the ELEs.

2. Convergent genes located at the bases of loops are not synchronously regulated by an enhancer located in relative proximity to them, such as on one of the convergent
genes.

3. The annotation of D. discoideum loops was improved. LhcRNAs were detected at the bases of 7 out 14 distant loops - this location has particular function.
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