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Data analysis

For manuscripts utilizing custom algorithms or software that are central to the research but not yet described in published literature, software must be made available to editors and
reviewers. We strongly encourage code deposition in a community repository (e.g. GitHub). See the Nature Portfolio guidelines for submitting code & software for further information.
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The complete code used to analyze data in the study can be found at: https://github.com/kevinbdsouza/Hi-C-LSTM

1. The Hi-C data for GM12878 was acquired using the GEO accession number GSE63525 (https://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSE63525). The Hi-C
data for other tier 1 cell types was acquired from the 4DN Data Portal, like H1-hESC (https://data.4dnucleome.org/experiment-set-replicates/4DNES2M5JIGV/),
WTC11 (https://data.4dnucleome.org/experiment-set-replicates/4DNESPDEZNWX/), and HFF-hTERT (https://data.4dnucleome.org/experiment-set-
replicates/4DNESVUMGLG2/). The Hi-C data for GM12878 with lower read depths were also downloaded from the 4DN Data Portal, like 300M (https://
data.4dnucleome.org/experiment-set-replicates/4DNESJFTAURO/) and 216M (https://data.4dnucleome.org/experiment-set-replicates/4DNESLQG7ZKJ/).

2. The intra-chromosomal Hi-C data set text file on the hg19 human reference genome assembly was obtained at 10Kb resolution with KR (Balanced) normalization
using juicer tools (https://github.com/aidenlab/juicer/wiki/Juicer-Tools-Quick-Start)

3. RNA-seq data for GM12878, H1-hESC, and HFF-hTERT was obtained from the Roadmap Consortium (https://egg2.wustl.edu/roadmap/data/byDataType/rna/
expression/). For GM12878, H1-hESC, and HFF-hTERT, locations of known enhancers and transcription start sites (TSSs) were obtained from FANTOM (https://
fantom.gsc.riken.jp/5) and ENCODE (https://www.encodeproject.org/files/ENCFF140PCA) respectively.

4. For GM12878, we defined promoter-enhancer interactions (PEI) as the ones that were used to train TargetFinder (https://github.com/shwhalen/targetfinder). For
GM12878, Frequently interacting region (FIRE) scores at 40Kbp resolution were downloaded from the additional material of Schmitt et. al 2016. For GM12878, the
replication timing data was downloaded from Replication Domain (https://www2.replicationdomain.com) at 40Kbp resolution.

5. For GM12878, Loop Domains and Subcompartments were obtained using GEO accession GSE63525 (https://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?
acc=GSE63525). For H1-hESC and HFF-hTERT, Loop Domains were obtained by running HICCUPS (Rao et al. 2014) and Subcompartments were obtained by running
Gaussian HMM (Rao et al. 2014).

6. Segway and Segway-GBR labels were obtained from Hoffmanlab (https://segway.hoffmanlab.org) and Noblelab (https://noble.gs.washington.edu/proj/gbr)
respectively

7. CTCF, Cohesin peak calls for GM12878 were downloaded from ENCODE} (https://www.encodeproject.org). The CTCF orientations were obtained by using the
CTCF motif from the MEME suite version 5.3.3 (https://meme-suite.org/meme/doc/fimo.html) and running FIMO (Grant et al. 2011) to get the motif instances.
Other Transcription Factor binding sites (TFBS) for the feature importance evaluation were downloaded from the The Human Transcription Factors repository
(http://humantfs.ccbr.utoronto.ca/).

8. For GM12878, Topologically-associating domains (TADs) were downloaded from TADKB (Liu et al. 2019) and subTADs were obtained by running GMAP (Yu et al.
2017). For H1-hESC and HFF-hTERT, both TADs and subTADs were obtained by running GMAP (Yu et al. 2017).

9. For our duplication experiment, we obtained the duplicated Hi-C for the 2.1 Mbp region between 67.95 Mbp to 70.08 Mbp in chromosome 7 from Melo et al.
2020. For our anchor deletion experiment, we obtained the 5C data for the TAL1 and LMO2 fragments in chromosome 1 and 11 from Hnisz et al. 2016.

10. Pseudo-bulk single-cell Hi-C (scHi-C) data was downloaded using GEO accession number GSM2254215 (https://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?
acc=GSM2254215)
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