Pan-cancer analysis of IncRNA regulation supports their targeting of cancer
genes and pathways in each tumor context
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LongHorn predicts IncRNA targets using
models for IncRNA regulation

Models for IncRNA regulation
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Strategies for regulation by IncRNAs include:
*Target and modulate promoters

*Target and modulate mMRNAs

*Target and modulate TFs

*Target and modulate miRNAs

*Targets and modulate RBPs

Our inference philosophy for RNA expression is predictions
based on target set enrichments instead of correlations

co-Factor IncRNAs
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Transcri pt1 ona'l inhibition: Post-transcriptional inhibition:

I l
< . TSS
/ LncRNA . -
a» 3 e m—— 2
) PCG
TF reservoir
|
(::) 5.3. N @
— £ 9 ¢ 8 TSS
a § —
G:D 2 2

[ &
E Modulator: IncRNA Effector: TF
) Effector:RBP WMl RBP binding site (eCLIP)
@O IncRNA is present ' BE iR response clement
ffi :
XD IncRNA is absent w™» Effector: miR

@ IncRNA binding site (triplex)

@ TF binding site (ChIP-Seq/PWM) o )
Transcriptional regulation by TF (+: enhanced)

——= Post-transcriptional regulation by RBP
—— Post-transcriptional regulation by miR
@ Blocked regulation

L
— Activationby IncRNA —— Inhibition by IncRNA

OIP5-AS1 predicted to regulate targets and modulate
TFs, RBPs, and miRNAs according to all of our models

OIP5-AS1 is a positive modulator OIP5-AS1 is a negative modulator
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F-test to compare two nested models by ridge regression.
FDR<0.01; adjusted p<0.01

Reduced: PCGgy + {TF; RBP; miRNA}g,,
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O Cancer genes (IncCN features)
B Other PCGs (IncCN features)

O Cancer genes (InceExP features)
B Other PCGs (IncExP features)

Dysregulation accounted for by IncRNAs
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INCRNA target sites enriched at TSSs
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Some pathways are significantly altered by IncRNAS
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sIOIP5-AS1 targets tumor suppressors including PTEN
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INcCRNA1 is a tumor suppressor

INCRNAZ2 targets DNA repair and response to X rays

Enrl hment plot: HALLMARK_DNA_REPAIR
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Rank in Ordered Dataset

Enrl hment plot: HALLMARK_DNA_REPAIR
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