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Schlafen 11: SLFN11
• A member of the SLFN (schlafen = sleep) family (innate 

immune response genes), found only in mammals
• Found by cancer cell line genomic analyses as determinant 

of response to a broad range of chemotherapeutics drugs
• A putative DNA/RNA helicase (Walker motif)
• Binds to chromatin, RPA at damage sites, tRNA…
• Located in nucleus (NLS, IHC and immunofluorescence)

Immunofluorescence microscopy
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• Schlafen 11 (SLFN11) is a determinant of response to all drugs 
approved for SCLC treatment (cisplatin, etoposide, topotecan) 
and to PARP inhibitors beyond BRCA; i.e. replication inhibitors

• How does SLFN11 put cells with replicative damage to sleep?

• SLFN11 translation to the clinic?
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High correlation between expression of Schlafen 11 (SLFN11) and 
cellular response to talazoparib in non-isogenic cell lines (NCI-60) 



SLFN11 inactivation in 4 different isogenic cell lines confers high resistance to PARP inhibitors
=> SLFN11 inactivation is a causal and dominant mechanism of resistance to PARP inhibitors

DU145: Prostate cancer
MOLT4 and CCRF-CEM: Leukemia
EW8: Ewing’s sarcoma

(CRISPR/Cas9)
SLFN11 determines response to a broad range of DNA-targeted agents:
TOP1, TOP2, PARP inhibitors, cisplatin, carboplatin, gemcitabine, hydroxyurea…
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SLFN11 expression is correlated with sensitivity to talazoparib
in small cell lung cancer (SCLC) cells

Note the high dynamic range of expression 
(“on” or “off”) and correlation between 
transcript and protein levels



SLFN11 inactivation in isogenic cell lines confers high resistance to 
Replication inhibitors but not to IR or taxol or protein kinase inhibitors

=> SLFN11 inactivation is a causal mechanism of resistance



SLFN11 expression is highly correlated with sensitivity to 
topotecan in non-isogenic cell lines

MGH-Sanger 
(GDSC) cancer 
cell line collection
P < 0.001

http://discover.nci.nih.gov/cellminercdb

http://discover.nci.nih.gov/cellminercdb


NCI-DTP SCLC cell line collection (Bev. Teicher)

SLFN11 expression is highly correlated with sensitivity to 
topotecan in non-isogenic SCLC cell lines  highly penetrant 

response determinant

P < 0.001

http://discover.nci.nih.gov/cellminercdb
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SLFN11 expression is the highest genomic determinant correlated with sensitivity to 
topotecan, PARPi, etoposide, cisplatin  highly penetrant response determinant

http://discover.nci.nih.gov/cellminercdb

http://discover.nci.nih.gov/cellminercdb
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DU145
(SLFN11 +) DU145 (SLFN11 KO)

Control

Talazoparib

24 h

SLFN11 enforces irreversible cell cycle arrest in S-phase

48 h

2n 4n 2n 4n

Same results with other replication 
inhibitors (camptothecin)



SLFN11 is recruited to chromatin in response to replication damage
(CPT: camptothecin; HU: hydroxyurea; CHK1 inhibitor: Prexasertib)

Hydroxyurea

Chromatin bound

Control

Prexasertib
(LY2606368)

CHK1i

Immunofluorescence 
microscopy after non-
ionic detergents to 
detect tight chromatin 
binding



SLFN11 is recruited to chromatin by the single-strand binding 
replication proteins RPA

siRNA control

siRNA RPA2
abrogates SLFN11 
recruitment to 
nuclear foci



SLFN11 is recruited to chromatin by RPA independently of ATR

Control

Camptothecin
(2 h; 0.1 µM)

Camptothecin
+ AZD6738

(ATRi)
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SLFN11 induces replication arrest independently of ATR



SLFN11 acts independently of BRCA2 and HR
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Replication 
Slow down -

Repair
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SLFN11

Replication 
Arrest

BRCA1/2

Homologous
Recombination

SLFN11 induces lethal replication arrest
independently of ATR and BRCA1/2

Murai…Pommier
Oncotarget 2016 

and ongoing studies
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Replication Stress

PARP, TOP1, TOP2 
inhibitors

Replication 
Slow down -

Repair

ATR

Survival

BRCA1/2

Homologous
Recombination

SLFN11 deficient cancer cells
are hypersensitive to ATR inhibitors combined with DNA-replication-targeted therapies

Murai…Pommier
Oncotarget 2016 

and Mol Cell 2018
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How does SLFN11 irreversibly arrest replication?

4 hour treatment with 
100 nM CPT
± 1 µM AZD6738 (ATRi)

• Binding of SLFN11 to replication factories
• ATR-independent replication block due to 

ATPase activity (SLFN11 E669Q mutant)

ATPase mutant

Control 

Camptothecin

Camptothecin
+

ATR inhibitor

Murai, J….Pommier, Y. 2018 Mol Cell



SLFN11 irreversibly arrest replication by opening chromatin

4 hour treatment with 100 nM CPT
± 2 µM VE-821 (ATRi) Murai, J….Pommier, Y. 2018 Mol Cell

Nascent strand
DNA sequencing:

Replication origins fire 
independently of SLFN11

ATAC-seq:
Chromatin opening by 
SLFN11 in response to 

CPT
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SLFN11 binds the CMG (CDC45, MCM2-7, GINS) replication helicase
and DHX9 RNA helicase A
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Working model for replication block by SLFN11
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In the absence of SLFN11
(≃ 50% cancer cell lines: HeLa, U2OS, HCT116, RKO,
MCF7, MDA-MB231…), ATR-CHK1 transiently arrests
replication to allow DNA repair

SLFN11-negative cell

binds to stressed replication forks through RPA, 
and arrests replication  by blocking the replicative 
helicase complex

SLFN11-positive cell

Murai, J….Pommier, Y. 2018 Mol Cell
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Chromatin opening
ATPase

Murai, J….Pommier, Y. 2018 Mol Cell



Outline

• Schlafen 11 (SLFN11) is a determinant of response to all drugs 
approved for SCLC treatment (cisplatin, etoposide, topotecan) 
and to PARP inhibitors beyond BRCA; i.e. replication inhibitors

• How is SLFN11 putting cells with replicative damage to sleep?

• SLFN11 translation to the clinic?



Breast

Broad range of SLFN11 expression in tumor tissue
SLFN11 mRNA expression (RNA-Seq) 

The Cancer 
Genome Atlas 

(TCGA)

Ovary

Uterus

Colon

Prostate

Inactivation

Hyperactivation



NCI-60
47%

(38/60)

CCLE
43%

(440/1036)

GDSC
52%

(528/1013)

SLFN11 is inactivated in ≈ 45% of cancer cell lines

HeLa
U2OS
HCT116
RKO
MCF7
MDA-MB231
…

Especially in the 
cancer cell lines 
that are commonly 
used for screening 
resistance to PARP 
inhibitors



Slfn11 Antibody (D-2): sc-515071, mouse monoclonal, Santa Cruz
Selected by Junko Murai 

Colon cancer (SLFN11-positive case) Colon cancer (SLFN11-negative case)
Data from Drs. Anish Thomas and Markku Miettinen

Translating SLFN11 to the clinic

• Transcript levels reflect protein expression – high dynamic range
• DNA methylation, histone deacetylation and EZH2 repress SLFN11 transcription
• IHC is readily feasible



Outline

• Schlafen 11 (SLFN11) is a determinant of response to all drugs 
approved for SCLC treatment (cisplatin, etoposide, topotecan) 
and to PARP inhibitors beyond BRCA; i.e. replication inhibitors

• SLFN11 puts cells with replicative damage to sleep by opening 
chromatin with its ATPase activity and blocking stressed 
replicons with long single-stranded RPA filaments. SLFN11 may 
act as “guardian of normal replication”

• SLFN11 translation to the clinic?
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