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“ fli Classic view of promoter structure
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Alternative view of promoter structure
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Alternative view of promoter structure

Nutlin treatment to activate p53
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Alternative view of promoter structure

Nutlin treatment to activate p53
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Mystery of convergent promoters
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i Do convergent RNA polymerases clash?
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Do convergent RNA polymerases clash?
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Yes, RNA polymerases collide into each other and terminate transcription*
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““fli Yes, RNA polymerases collide into each other and terminate transcription*
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““fli Yes, RNA polymerases collide into each other and terminate transcription*
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":’fz.fli Yes, RNA polymerases collide into each other and terminate transcription*
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g fli Can we detect results of RNA collisions?
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':::Ez.fli Example of convergent promoters
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Can we detect results of RNA collisions?
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Can we detect results of RNA collisions?
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How common are downstream antisense RNAs at TSS#3?
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-:1:5:'ﬂi Mystery of convergent promoters
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Independent regulation of convergent promoters?
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fli Indirect influence of p53 on hostTSS and daTSS?
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Knockout of p53 responsive element (p53RE) to check causality
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":Efz'ﬂi Knockout of p53 responsive element (p53RE) to check causality
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Knockout of p53 responsive element (p53RE) to check causality
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":Efz'ﬂi Knockout of p53 responsive element (p53RE) to check causality
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fli Major take-home points

e ¥4 of active TSSs in human cell lines leads to
overlapping convergent transcription

* Expression of hostTSS and daTSS are positively
correlated and causally linked.



i Major take-home points

e ¥4 of active TSSs in human cell lines leads to
overlapping convergent transcription

* Expression of hostTSS and daTSS are positively
correlated and causally linked.

... but what is the mechanism behind this link?
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Collision as enhancer of transcription?

Published in final edited form as:
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= Collision as enhancer of transcription?

fold change
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=l Parpl seems to mediate cooperativity
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=l Parpl seems to mediate cooperativity

Parpl doesn’t exist in yeast

\ Molecular Cell

v RNA Polymerase Il Collision
Interrupts Convergent Transcription

Transcriptional collision between convergent
genes in budding yeast

Elizabeth M. Prescott and Nick J. Proudfoot*
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Battle for DNA damage?

“fli
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= fli Battle for DNA damage?
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“ fli What are expression levels of transcripts from TSS 1, 2, 3, 4?

MCF-7 U20S RPE-1
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“fli Outlook: spatial cooperation can be one of explanations
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Outlook: spatial cooperation can be one of explanations
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Supplementary slides



How do you know that TSS#3 is not enhancer/eRNA?
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-:3:5:'ﬂi Mystery of convergent promoters
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g fli Maybe TSS 3 and TSS 4 are expressed from different alleles?
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Long distance promotes cooperation between TSS #2 and #3
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CRISPR: workflow with cells

Construct
Design

Transfection

Cell pool
analysis

Ogg:;luﬂon

s1/2
may be
required

FACS

Single cell

Single
cell
clone
analysis

3-5 high

potential
clones

3

Y
O

Y

Gene of interest

Choosing custom /

PAM SgRNA

pre:

designed sgRNA sequence

Clone into all-in-one plasmid

Lipofection -

o %t/ murine cells

(e.g. N2a, MCEC)

Electroporation

DNA isolation and PCR from bulk cell
culture: do we have expected PCR

product of expected size?

-30-28-26-24-22-20-18-16-14-12-10-8 -6 -4 -2 0 2 4 6 8 101214 16 18 202224 26 28 30
INDEL size

Reporter positive

; /}b\—}?fmner negative

Assessment of KO probability score

Editing efficiency INDEL identification

Clone expansion, freezing down, DNA

isolation, PCR genotyping

SIVTO U % "€ V€ % U 9 1V .3 TIQIIDINL IIUAUUIND Ul anll anciecs

SUTR}—f— _PMS' UTR

l |
A’GGTAGCTCGTATGCCTGN{I‘TCAG TA:'\GTTCCTCCATMGC?

TCCATCGAGCATACGGACTTAAGTGATTCAAGGAGGTATTCGA

Ribonucleoprotein of Cas9 with gRNA

Selection of cells with high
signals from both fluorophores

RPE1-p53 BE RPET

]
- 3
g 1 o
50% m;:_r—
cell pool 3
analysis 3
@ :] .
_IIIIIIII T ||||||| T |||||||| T |||||||| T
102 10" n* 103
APC-A
50% .
FACS SgRNA sgRNA
o) /
\ [
\

,\.} ‘

N |
L N AASROC | N vOGOC

J

INDEL size

Modified from H.Tobias et al. 2023



o

What can go wrong? Risk management - risks and bottlenecks

Gene of interest

|
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l Clone into all-in-one plasmid

Selection of inefficient gRNA,
selection of wrong cell line

g

Elina and Konstantin checked RNA-seq
data for SNPs in targeted regions.
Selection using IDT gRNA tool.
Exclusion MCF7 cells due to genomic
instability (in top 5 out of 60 cell lines).

Modified from H.Tobias et al. 2053



“fli What can go wrong? Risk management - risks and bottlenecks
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“ fli CRISPR: workflow with cells
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£l CRISPR: does gRNA work at all? Genotyping of cell pools
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