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Promoters revisited



Traditional view of transcription initiation

TSS
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Divergent transcription in promoter regions initiates
multiple transcripts

sense

upstream antisense RNA

antisense
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Dynamic experimental setup
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|[dentification of
closely spaced promoter



ldentifying closely spaced promoters in
Cap analysis gene expression (CAGE) — Sequencing data

Transcript 1
Transcript 2

RNA-Seq
reads
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coverage
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reads

CAGE
coverage

hhﬂ**

Adapted from Yu et al. (2015, Nucleic Acids Research)



Example: MDM4
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PeakPair
<400 bp

Closely spaced
promoter
<2500 bp

Example: MDM4

TSS#1: upstream antisense RNA
TSSH#2: sense RNA

TSS#3: downstream antisense RNA
TSS#4: downstream sense RNA
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Closely spaced promoter in the epigenome
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readcount

Closely spaced promoter in the epigenome
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Transcription interference?
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Change in TSS expression in
all bidirectional PeakPairs

TSS#2(Log,FC)
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Change in TSS expression in bidirectional PeakPairs

TSSH2 7 —
- ITssHT TSSH3
81 n=170 n=392
6-
O 4
LL
S
3 2
H
3 o
|_
_2-
~4 n=204 R=048 n=193
4 -2 0 2 4 6 8
TSS#1(Log,FC)

TSSH2 TSSHAL -
—TSSH1 4 [TSSH3)
81 n=73 n=420
6-
G 4
LL
S
g 2
I
B0
|_
_2.
4 =249 R=0.54 n=307
-4 -2 0 2 4 6 8

TSS#3(Log,FC)

14



TSS#2(Log,FC)

Change in TSS expression in bidirectional PeakPairs
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Cooperativity of
closely spaced promoter:

RFX7 ChIP-seq (U20S)
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Cooperativity of o s
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Summary

Closely spaced promoters...
e are surprisingly prevalent in the genome
* possess a distinct chromatin structure

* elicit convergent transcription without the need for spatial
separation

e overcome transcription interference
e cooperate to enable co-regulation by transcription factors, such as

P53
TSS#2 TSS#4
ghost RNA l—» dsRNA
%]IMIIEQIIMIIMHDED”‘H
uaRNA daRNA

TSS#1 TSS#3
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Preliminary data: Single-molecule FISH of nascent RNA
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|dentifying bidirectional peak pairs and closely spaced promoters
on MCF-7 CAGE-Seq data
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Count of elements in data set
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TSS#3(Log,FC)

TSS expression in convergent transcription
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TSS#3(Log,FC)

TSS distance in convergent transcription
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Host-gene expression and TSS expression in MCF-7
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Read count of TSSs
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Biotypes of annotated features
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