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TT125-802 prevents resistance development
KRASG12C lung cancer xenograft
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Targeted cancer therapies induce transcriptional resistance mechanisms

A phenotypic drug screening and development platform

Phenotypic high-throughput screening assay to target transcriptional drug resistance

Dorothea Gruber, Charles-Henry Fabritius, Thomas Bohnacker, Martin Schwill, Sara Laudato, Raquel Herrador, Katrin Westritschnig, Thushara Pattupara, Stefanie Flückiger-Mangual
TOLREMO therapeutics AG, Basel, Switzerland

An image-based phenotypic screen identified the bromodomain of CBP/p300 as new cancer drug resistance target and enabled
the development of the clinical candidate TT125-802

Poster #5891
•

Screening hit TT125-001 prevents broad transcriptional reprogramming

Small molecule library description and screening results

Targeted cancer therapies elicit their therapeutic effects by inhibition
of proliferative and pro-survival mechanisms. At the same time, they
have been reported to actively induce profound transcriptional
reprogramming events that are associated with drug resistance in
cancer (Boumahdi, 2020). For instance, inhibition of oncogenic MAPK
signalling using a BRAF/MEK inhibitor combination in BRAFV600E
mutated melanoma, triggers expression of the pluripotency
transcription factor SOX2 along with broader expression of associated
stemness and EMT genes (Benboubker, 2022). The master regulators
governing transcriptional escape mechanisms to targeted cancer
therapies are largely elusive.

new chemical class

TT125

novel target

CBP/p300 bromo

in vivo POC

resistance prevention

clinical compound

TT125-802

Library

16k small molecule
high diversity library

Readout

SOX2 as a readout for
transcriptional changes

Cell system &
pertubation+ +melanoma &
BRAFi/MEKi

H2L

Hit

LO

late LO

Inhibition of oncoprotein BRAFV600E represses ERK/MAPK signaling target genes but at the same time induces resistance-conferring stemness and EMT

Problem Approach and Solution

SOX2 immunofluorescence staining as a screening readout for broader cancer drug-induced transcriptional escape mechanism

In vivo lead optimization was driven by a multiple myeloma tool system

Linker position R4 delivers the most active derivatized probe

TT125 binds specifically to the bromodomain (BRD), not the HAT domain of CBP/p300
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Chemoproteomics identifies CBP and p300
as targets of TT125
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TT125 is highly selective for the bromodomains
of CBP/p300 without binding to BET proteins

HTRF assay for CBP BRD binding
correlates with primary assay

Final pulldown probe has nanomolar cellular potency

Target deconvolution: TT125 binds to bromodomain
of transcriptional co-activators CBP/p300

Conclusions: a unique strategy to drug development produces a versatile clinical molecule

TT125-802 is a versatile clinical candidate to prevent drug resistance
to multiple targeted cancer therapies in solid tumor

Battery of phenotypic assays drove stereospecific hit-to-lead phase of TT125 class

B

TT125-001 represses drug-induced SOX2
in a concentration-dependent manner

B

Primary phenotypic assay resolves activity of enantiomeric pairs Increasing potency of TT125
class during H2L phase

Orthogonal (qPCR) assay confirms stereoselective inhibition of stemness/EMT target genes

1st generation enantiomer pair

TT125-100-S TT125-100-R

100
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2nd generation enantiomer pair

TT125-300-S TT125-300-R

MeO

369 370
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300-R
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TT125-001 represses transcriptional induction
of stemness/EMT genes

Hit selected for H2L Confirmation of stereoselective inhibition of CBP/p300 target genes
after 6 hours of treatment

Primary assay correlates with activity on
known CBP/p300 BRDi susceptible cell line

A RNA-seq of BRAFV600E
mutated A375 melanoma
cells 6h after treatment with
BRAFi (1µM PLX4720).
Enriched pathways ranked by
p-value are shown for up-
and down-regulated genes.

B Gene expression changes
in BRAFV600E mutated A375
melanoma cells after 24h of
treatment with BRAFi (1 µM
PLX4720) and MEKi (0.5 µM
AZD6244).

Normalize assay window to internal controls to
ensure comparability of measurements over time

2000 nM
1000 nM

0.0

0.2

0.4

0.6
0.8

1.0

sig
na
ls
tre

ng
th

(n
uc
le
ar
SO

X2
) SOX2

nuclei
SOX2
nuclei

screening conc.
BRAFi/MEKi

= relative signal
strength 1

Determine BRAFi/MEKi concentrations
for optimal and stable assay window

2
1

8
4

30
15

125
63

500
250

BRAFi
MEKi

0.1 1 10 100

-1.5

-1.0

-0.5

0.0

0.5

1.0

1.5

concentration [µM]

re
l.
si
gn
al
st
re
ng
th

TT125-001

10-3
p-value

do
w
n
w
ith

BR
A
Fi

Role of Macrophages, Fibroblasts
& Endothelial Cells in Rheumatoid Arthritis
HMGB1 Signaling
ERK/MAPK Signaling
G-Protein Coupled Receptor Signaling

Intended anti-proliferative effect:
downregulation of ERK/MAPK signaling

Intended anti-proliferative effect

10-4

10-4

p-value
10-3

Role of NANOG in Mammalian
Embryonic Stem Cell Pluripotency
Human Embryonic Stem Cell Pluripotency
Regulation of EMT Pathway
L-cysteine Degradation II

up
w
ith

BR
A
Fi

Unintended pro-resistance effect:
induction of stemness and EMT

Unintended pro-resistance effect

?

?

Stemness (eg SOX2)
EMT
TGFb
RTKs

Resistance
Clinical
benefit

EGFRmut
KRASmut
BRAFmut
PIK3CAmut
ARmut
...

up with BRAFi

10-1 100 101 102 103 10

DMSO [RPKM]

down with BRAFi

10-1
100
101
102
103
104

BR
A
Fi
[R
PK

M
]

A

A

TT125-001
(racemic mixture)

optimized scaffold + azide linker
optimized scaffold

primary assay; EC50 [nM]

C
B
P
B
RD

in
hi
bi
tio
n

IC
50

[n
M
]

r = 0.78
p < 0.0001

TT125-300-R

r = 0.88
p < 0.0001

primary assay; EC50 [nM]O
PM

2
ce
ll
vi
ab
ili
ty
;E
C
50

[n
M
]

10010-1 101 102 103 104
0.0

0.5

1.0

1.5

compound [nM]

re
la
tiv
e
m
RN

A
ex
pr
es
si
on

0.0

0.5

1.0

1.5

compound [nM]

re
la
tiv
e
m
RN

A
ex
pr
es
si
on

M
YC

M
YB

300-R
(active enantiomer)

300-S
(inactive enantiomer)

BromoScan

BET-sparing

Acknowledgments
NEXUS Personalized Health Technologies, Screening
& Lab Automation Team and Biostatistics Team,
ETH Zurich, Switzerland
Symeres, Department of Medicinal Chemistry, The
Netherlands

Drug-like high diversity library of 16'000 small molecules Phenotypic screening results reveal TT125-001 as hit
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Transcriptional in vivo PD readout in multiple myeloma xenograft tumors drove lead optimization and translates into efficacy
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High-throughput screen using BRAFV600E mutated melanoma cells treated for 24h with BRAFi (1 µM PLX4720)/MEKi (0.5 µM AZD6244) (to induce transcriptional reprogramming)
and 10 µM compound of a high diversity drug-like 16'000 small molecules library (to potentially prevent transcriptional reprogramming). A Characterization of the screening library
B Z scores after applying edge and plate corrections using the median polish method Tuckey or subtracting a smooth polynomial using the loess function (Prummer; 2012).
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Leveraging dynamic transcriptional escape mechanisms to targeted
cancer therapies, we developed a modular phenotypic screening
approach that enables the identification of novel resistance modulators
and the development of small molecule inhibitors against those new
targets. We employed an automated high-throughput image-based
screen using SOX2 as a marker for resistance-conferring transcriptional
reprogramming. A battery of phenotypic assays was utilised to
discover and develop the new chemical class TT125. De-orphanizing
TT125 identified the bromodomain of CBP/p300 as novel target to
prevent drug resistance to targeted cancer therapies.
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Conclusions
• Transcriptional reprogramming is an important driver of drug resistance to
targeted cancer therapies in the clinic.

• Inhibiting the bromodomain of CBP/p300 is a thus far unexploited strategy
to address transcriptional resistance mechanisms.

• TT125-802 is currently in clinical trials. It will be developed as a combination
partner for multiple targeted cancer therapies to prevent resistance
development and increase clinical benefit for patients.

• We utilized the complex biology underlying transcriptional drug resistance
to guide drug screening and development programs. The development of
TT125-802 validates this strategy as a versatile approach to deliver new
chemical scaffolds and place drug targets in a novel clinical disease context.

TT125
TT125

TT125

CBP/p300
bromodomain

'802

10-1 101 105103100 101 105103 104

101 102100

10010-2 102 104

105103 104 101 102100 105103 104 101 102100 105103 104


