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A CRISPR-screen to find new genes involved in drug resistance in BRCA1-mutated cells
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Gene Symbol  STARS Score e Gene Symbol STARS Score p-value
DYNLL1 9,117519799 0 IEEE LD, Y
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’ EP300 56462175  3,6238E-05
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IENAR2 GRISEES L S L ST SUPT20H  4,72601053 0,00032313
TEN1 4,886833622  0,000373931 DYRK1A  4,43030584 0,00063266
DHX29 4,748660891 0,000482711 MYBL1 4,41369903 0,00065531
NHEJ1 4,431478718 0,000951824 MED12 4,33048023 0,00078366

Olaparib screen

Cisplatin screen

He et al., Nature, 2018



DYNLL1: light chain component of cytoplasmic dynein

Cargo

Light chains
¢ Hub protein of 10 kDa

Stem

% Thought to be involved in linking dynein to cargos

Heavy
\ ot chain
3 (Globutad % May play a role in changing or maintaining the cytoskeletal structures
| " head -
I B < Promotes dimerization of various targets

¢ Promotes apoptosis by interacting with BCL2L2

)

* Inhibits resection via its interaction with MRE11

L)

He et al., Nature, 2018 ; King, 2008 ; Becker et al.,2018 ; Song, 2008



Objectives

» To understand the biochemical mechanism by which DYNLL1 prevents DNA-resection, in vitro

DYNLL1
MRNOVNONORNONON ——»

DYNLLD)  MIQOVIVIOVIVON

» To determine whether DYNLL1 is a good prognosis marker and a good biomarker for BRCA1-

deficient breast cancer therapeutic decision, in cellulo and in vivo



Fragments of MREI11 bind preferentially DYNLL]1 in cellulo and in vitro
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¢ Pulldown in cellulo showed that the N181 region and
the 294-483 region of MREI1I bind preferentially
DYNLL1

¢ Pulldown in vitro (co-infection (a) and with purified
—MRE11 294-483 HIS proteins (b)) show the specific binding of those

MREI1 regions to DYNLL1
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» DYNLLI binds DNA to inhibit resection by MRE11




DYNLLI1 knockout leads to PARPI resistance in BRCA1-deficient cells
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DYNLL1 is a potential good prognosis marker in BRCA1-deficient cells and tumours
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% Patient data show a better overall survival when DYNLLI1 is more expressed in a BRCA1'°Y context

¢ DYNLLI antibody is very specific in immunohistochemistry and can be used further on TMA

> BRCAT1'Y DYNLLI1!""¥ — HR reactivation — PARPi resistance




Summary

% We aim to determine how DYNLL1 regulates DNA resection via understanding biochemically its
interaction with MREI11 ;

¢ Understanding the role of DYNLL1 in PARPi resistance using different models (2D, 3D, in vivo)
will allow us to find better ways to counteract this resistance ;

¢ Establishing DYNLL1 as a biomarker for the therapeutic choice of BRCAI-deficient cancers
could provide a more precise approach for personalized treatment with PARP1
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