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Abstract

Contacts between promoters and distal enhancers play a key role in regulation of
gene expression. It is offen assumed that enhancers and promoters rely on random
DNA diffusion in order to find each other. Experimental methods, such as 3C,
measure probability of contact between genomic elements, which is usually
interpreted as the frequency of enhancer-promoter interactions. However, the
time unfil the first interaction ('first passage time") is a more relevant measure, as it
characterizes the time needed for an active enhancer to come in contact with
the promoter. Here we use polymer simulations to quantify the relationship
between interaction frequency (between contact time = BCT) and first passage
time (first contact time = FCT). We find significant differences between the two
quantities in a variety of situations.

BeeAeHMne

B3OMMOAENCTBME MPOMOTOPA M IHXAHCEPA - BAXHbLIM PAKTOP MPOLLECCA
peryAiumm tpaHckpmnumm. OAHUM M3 TAOBHBIX OAKTOPOB, OMPEAEAIIOLLMX TAOKOE
B3OMMOAEMNCTBME,  ABAIETCA  AMAPDY3IMI  XPOMATMHA B qape. MHorme
DKCMEPUMEHTAABHBIE METOAbI M3MEPAIOT BEPOATHOCTb KOHTOKTA MEXKAY ABYMS
[EHOMHbIMU  DAEMEHTAMM. OAHOKO BOBCE HE 23TA  BEAUMMMHA  9BAJETCH
OCHOBOMOAQrAIOLLLEM  XAPAKTEPUCTMKOM  Npouecca. Mbl pACCMATPUBAEM
CpeAHee BpeMa A0 NEPBOro B3AMMOAENCTBUA ('first passage time") mnpomMmoTopa M
DHXAHCEPA, KOTOPOE MOXKET ODBEKTUBHO MOKA3ATh, CKOABKO B CPEAHEM MPOOXOAMUT
BOEMEHM  MEXAY OKTMBALMEM DHXAHCEPA M €ro  B3AMMOAEUCTBMEM C
NPOMOTOPOM. C MNMOMOLLBIO MOAMMEPHbI CUMMYAILMMA Mbl MCCAEAOBOAM CBY3b
BOEMEHM AO MEPBOro B3AMMOAENCTBUA (first contact time = FCT) ¢ BEpOJATHOCTbIO
KOHTOKTO (between contact time = BCT) m MNOKA3QAM, HTO 3DTU  BEAMYMHDI
CYLLECTBEHHO PA3AMYAIOTCA.
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BCT and FCT are power-law distributed
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DoAee BEPOITHbl MOCAE AAMHHBIX MPOMEXKYTKOB  3HAYEHMIM PACCTONHUIN MEXAY MOHOMEPAMM.

FCT and BCT in the context of genomic
iInterractions
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Facilitation Control Ratio

FCT | 227.08 £3.27 | 183.42+£1.2 | 0.81
BCT | 48.64+0.64 | 43.61£0.19 | 0.9

Insulation Control Ratio
Chromosomal 10op FCT |875.22+23.14 [ 703.71 £9.92| 0.81
[leTAd B Xpomocome BCT | 142.78+£2.97 | 107.75x6.1 | 0.75
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AOKOABHOE NPUTIKEHUNE
Attraction Control Ratio
FCT 290.19 332.66 1.15
BCT 36.26 56.73 1.56

For a simulation with local attractive interaction between the enhancer and the
promoter, the change in BCT was about 4 times more than change in FCT.

AAS CUMYAILMM C AOKOAbHbBIM MPOUTIKEHUEM MEXKAY DHXAHCEPOM M MPOMOTOPOM
mameHeHme BCT npomcxoamT B 4 pasa OoAbLLE, YeM mimeHeHne FCT.



