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Method

Tissue-specific enhancer-gene linkage:

Data from ”Learning three-dimensional regulation of gene expression” (Jianrong
Wang, Manolis et al), contains enhancer-gene linkage from 56 tissues.

Variants Sampling from 1KG

FunSeq 2.1.2
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Weights for discrete features
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Motif breaking score fitting
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Motif gain score fitting
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Case study: Glioblastoma

1. exome somatic mutation (public data)
2. test on three set of gene-enhancer linkages:
Original enhancer-gene linkage;
E070 Brain Germinal Matrix
E071 Brain Hippocampus Middle
Results from different linkages set are the same
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Distribution of Noncoding Score
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Enrichment analysis
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Motif Gain

Variant TF diffscore
chr20:24565630:G:A GATA 3.819
chr4:175229838:A:G ETS 3.271
chr6:146350618:C:T TEAD1 4.394
chr6:30131441:C:T ZNF354C 0.811

chrX:153208532:C:T ETS 4.395
ETS high expression lead to glioma proliferation, and we found the motif gain of ETS
followed by highly expression of ETS.
TEAD1, MAPK14 and SERP1 promote glioblastoma progression.
GATA, ZNF354C
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Network visulization
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Relative importance of features

Features are independantuse hirachical rule-based scoring to decrease the dependancy of
different features, such as: motif gain/break versus gene-link(promoter, enhancer) etc
however,the annotation and linkage is quite important, annotation currently cannot
Todo:

1 redefine enhancer-gene linkage

2 code rewrite

3 flexible on-the-fly weight updating, weight schema and relative importance.

4 Add more features, as indicated in ncvar grants

5 Functional annotation by enhanced gene-based network/visualization
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Function annotation

Extend the current output to a network-like view:
construct gene-based annotation and network, integrate with network analysis for the
functional annotation of non-coding variants.
Motif break/gain; GENE-link,promoter, distal; hot/encode region;
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