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N3yyeHne ocobeHHOCTM NPOCTPaHCTBEHHOW OpraHn3aLmm XxpomaTtmHa
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MeToabl nccnegoBaHUS NPOCTPaHCTBEHHOM opraHu3aLmm

XpomMaTtuHa
1. Mwukpockonuyeckme
a. FISH-based
JlocTonHcTBA:
Bbicokasa 4OCTOBEPHOCTb, KNEeToYHasa cneum@punuyHoCcTb
HepocTtaTtku:

Huskoe pa3pelwieHne, HN3Kasd 4yBCTBUTEINTIbHOCTb.

1. MonekynspHble
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1. 3C
[ocTtounHcTea: [lelweBnaHa, BbiCOKasi YyBCTBUTENBbHOCTbL, BLICOKOE paspeLlleHme
Hepoctatkn: Hu3kast TOMHOCTb, HEO6XOAMMOCTbL 3apaHee 3HaTb BO3MOXHbIE KOHTaKThI.
2. 4C
HocTtounHcTea: [lelweBnaHa, BbiCOKasi YyBCTBUTENbHOCTb, OTHOCUTENBbHAdA NpocToTa.
HepocTtatkn: Huskoe paspelueHne, Heob6xoaMMOCTb 3apaHee 3HaTb BO3MOXHbIE KOHTaKThI.
3. 5C
HocTtounHcTBa: [leweBnaHa, BbiCOKast YyBCTBUTENBHOCTb, OTHOCUTENbHAA NPOCTOTA, BbICOKOE pa3peLleHme.
Hepoctatkn: Heo6xoaMMOCTb 3apaHee 3HaTb BO3MOXHbIE KOHTAKTbI.
4. Hi-C
HocTtounHcTea: NonHoTa BbIABNEHME KOHTaKTOB.
HepocTtaTkn: Huskoe paspelueHue.
5. ChIA-PET.
HocTounHcTea: NonHoTa BbiBNEHME KOHTaAKTOB, BbICOKOE pa3pelleHne, BO3MOXHOCTb Noncka cneunduyHbIxX
B3aMMOOENCTBUN.
HepocTtaTtkn: CrnoXHoCTb MeToaa, 60mbLLIOe YNCNO METOONYECKNX OLLNBOK.
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Table 1

Chromosome conformation capture and its derivative assays

Name Year Probe region Steps Resolution limit  Input Time Bioinformatic References
consideration pipelines
3C 2002 A pair: one bait and one Fixation with formaldehyde, restriction digestion 1 kb to few 100 kb ~10® yeast 3 days Dekker et al. (2002);
interactor and ligation, PCR or qPCR quantification cells ~ Hagege et al. (2007);
5-10x 10° Comet et al. (2011)
mammalian
cells ~ 10°
drosophila
embryo
4C Single bait vs whole genome
3C on chip 2006 3C followed by 2nd restriction digestion, ligation, kb to few 100 kb 5-10° 4 days R package FourCSeq Klein et al.; Simonis
inverse PCR and chip detection of PCR products Mammalian et al. (2006);
cells Walter et al. (2014);
van de Werken et al.
Open-ended 3C 2006 3C followed by 2nd restriction digestion, ligation, kb to few 100 kb 5x105-6 cells 4 days Wurtele and Chartrand
inverse PCR and chip detection of PCR products (2006)
Circular 3C 2006 3C with four-base cutter, inverse PCR and chip and kb to few 100 kb 4 days Zhao et al. (2006)
sequencing based detection of PCR products
Olfactory receptor 3C 2006 3C with four-base cutter, inverse PCR and chip and kb to few 100 kb 4 days Lomvardas et al. (2006)
sequencing based detection of PCR products
5C 2006 A few 100 kb up to few Mb: Regular 3C followed by ligation mediated amplification 1Kb 107 3C+2 days 5CPrimer, my5C Dostie et al. (2006);
many vs many strategy with primer library base on the defined region platform Fraser et al. (2009);
Lajoie et al. (2009)
Hi-C All vs all
Dilution Hi-C 2009 Pan Genome: all vs all strategy ~ Modified 3C with biotinylated dCTP filling at restriction 1 kb—1 Mb depending 107 cells 4 days Iterative modeling Lieberman-Aiden et al.
ends before ligation, sequencing of streptavidin captured on sequencing (2009);
products depth Imakaev et al. (2012)
Dilution Hi-C: no 2012 Pan Genome: All vs all strategy ~Regular 3C followed by adaptor ligation and sequencing 1 1 kb-1 Mb Drosophila 4 days Probabilistic modeling  Sexton et al. (2012)
biotin embryos
In situ Hi-C 2014 Pan Genome: All vs all strategy Dilution Hi-C except the ligation being done under 1 kb-1 Mb 2-5x10°cells 4 days Juicebox Rao et al. (2014)
undiluted conditions
DNase Hi-C 2015 Pan Genome: All vs all strategy DNAse digestion, sonication adaptor ligation 2-50 Kb 2-5x10° cells 4 days Ma et al. (2015)
Micro C 2015 Pan Genome: All vs all strategy Micrococal nuclease digestion, biotinylation, ligation, <200 bp 3-4 days Hsieh et al. (2015)
sonication
TCC 2012 Multiple Fixation, digestion, protein biotinylation, captured on a Same as Hi-C 2.5%107 cells 4 days Kalhor et al. (2012)
streptavidin surface, ligation
Capture Hi-C 2015 Multiple Hi-C followed by region specific pull down of interactions Same as Hi-C 3% 107 cells 6 days GOTHIC Mifsud et al. (2015)
by biotinylated RNA molecules (120 nt)
C-Hi-C 2015 Multiple Hi-C followed by region specific pull down of interactions ~ Same as Hi-C 500 ng of Hi-C 6 days GOTHIC Schoenfelder et al. (2015)
by custom biotinylated RNA molecules (120 nt) Library
T2C 2015 Multiple 3C followed by second RD and ligation, pull down of 4 Kb 107 cells 6 days Kolovos et al. (2014)
interactions by custom oligos or array
ChIAPET 2009 Pan genome Fixation, ChIP, half adaptor ligation, pooling, ligation 200 bp 2x107 5 days Fullwood et al. (2009)
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Figure 3 ChlA-PET data analysis flow of library IHHO15A. A library, IHHO15A, is used to demonstrate the ChlA-PET Tool data analysis flow, and the
non-chimeric data IHH015M from IHHO15A is used to show the analysis results.
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[ pO6J'IeM bl CTaTUCTUYECKOIo aHalin3a

1. Owunbkn HeponpeuKasaHus
a. HWU3KOE MoKpbITNE
b. 6onbwoe yncno koHTakToB(FDR)
2.  Owwnbkm nepenpeackasaHms
a. cuctemartumyeckue MnOrpeLLlHOCTM 3KCnepuMeHTa
b.  cny4anHble norpewHoctn (FDR)



