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Abstract

regulates the repair of DNA double-strand 
breaks by suppressing the nucleolytic resection 

ends is currently unknown, but there are two 
models that provide the best potential explanation 

strengthens the nucleosomal barrier to end-

binds to single-stranded DNA via OB-fold domains 

of shieldin impairs non-homologous end-joining, 
leads to defective immunoglobulin class switching 

that encode shieldin subunits also cause resistance 
to poly(ADP-ribose) polymerase inhibition in 

we show that binding of single-stranded DNA by 

with a model in which shieldin protects DNA ends 
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Cancer Chess:

Molecular Insights 

Into PARPi Resistance

Adapted from: 
Marco Barazas, Stephen J Pettitt, et al. 

The Shieldin Complex Mediates 
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Main Text

repair by suppressing the nucleolytic resection of DNA termini 
 

 

strengthens the nucleosomal barrier to end-resection nucleases 

impairs non-homologous end-joining (NHEJ), leads to defective immunoglobulin class 

 
carrying a hemizygous 

 and ATMIN, which encode an 
 was a hit in 

 led to outgrowth 
of 

 and  led 
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Shieldin. (A) Venn diagram of 
(B) 

Schematic of the competitive 
(C) Competitive 

represents mean fraction of GFP 

(D)
resistance caused by mutation 
of 
transfected with indicated 

growth was normalized to a 

(shown is a representative plot 

(E)  Domain 
architecture  of  Shie ld in 

(F) Protein interaction 

arrows represent interactions 

affinity purifications from 

proteins were immunoblotted 
with the indicated antibodies (n 
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,  or  caused 

immunoprecipitation coupled to mass spectrometry (IP-MS) to expand the interaction 

 ,  and 

was highly enriched in genes encoding NHEJ factors by gene ontology enrichment 

, , , ,  and 

 or  caused sensitivity to the clastogen 

 or  led 
to olaparib resistance in  cells, with the  resulting in a phenotype 

independent clonal knockouts of 
 cells 

KO



568795-L-sub01-bw-Barazas568795-L-sub01-bw-Barazas568795-L-sub01-bw-Barazas568795-L-sub01-bw-Barazas
Processed on: 9-11-2021Processed on: 9-11-2021Processed on: 9-11-2021Processed on: 9-11-2021 PDF page: 119PDF page: 119PDF page: 119PDF page: 119

Cancer Chess: Molecular Insights into PARP Inhibitor Resistance

(A)
(B) Competitive growth assays 

(C)

(D)

(E)
 and (F) Kaplan-Meier curve 
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 and 
targeting  and 

 mouse embryonic stem 

- and 

 
(A-B) A or at laser-

B (C) B
(D) Colocalization of GFP-tagged Shieldin subunits with 
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 loss in 

- and 
-mutated tumours exhibited a partial response to olaparib, with mice succumbing 

 As expected of a complex with a direct role in DSB repair, Shieldin accumulates 

genetic epistasis between 

c d

e

SHLD3 γH2AX mCherry Merge

GFP–SHLD1
s
iC

tr
l

s
iC

tr
l

s
iC

tr
l

s
iC

tr
l

s
i5

3
B

P
1

s
iR

IF
1

s
iR

E
V

7

s
iS

H
L

D
1

s
iS

H
L

D
2

s
iS

H
L

D
3

0

25

50

75

100

C
e
lls

 w
it
h

 G
F

P
–
S

H
L

D
1

 s
tr

ip
e
s
 (
%

)

C
e
lls

 w
it
h

 G
F

P
–
S

H
L

D
2

 s
tr

ip
e
s
 (
%

)

GFP–SHLD2

GFP–SHLD3

N
o

rm
a
liz

e
d

 f
o

c
u

s
 i
n

te
n

s
it
y

0

5

10

15

20

25

s
iR

IF
1

s
iR

E
V

7

s
iS

H
L

D
1

s
iS

H
L

D
2

s
iR

IF
1

s
iR

E
V

7

s
iS

H
L

D
1

si
S

H
L
D

2

s
iS

H
L

D
3

0

2

4

6

8

10

N
o

rm
a
liz

e
d

 f
o

c
u

s
 i
n

te
n

s
it
y REV7

U2OS–FokI cells

3

s
i5

3
B

P
1

s
iR

IF
1

s
iR

E
V

7

s
iS

H
L

D
1

s
iS

H
L

D
2

s
iS

H
L

D
3

0

25

50

75

100

h

i

W
T

53
b
p
1-
A

53
b
p
1-
1

S
hl
d
1-
5

S
hl
d
1-
21

S
hl
d
2-
1

S
hl
d
2-
2

S
hl
d
3-
1

S
hl
d
3-
2

–10

0

10

20

30

40

P
e
r 

c
e
n

t 
C

S
R

 (
Ig

A
+
 c

e
lls

)

CH12F3-2 mouse lymphoma cells

Knockout

3 h after IR (25 Gy)

30

93

W
T

53
b
p
1-
A

S
hl
d
1-
5

S
hl
d
1-
21

S
hl
d
2-
1

S
hl
d
2-
2

S
hl
d
3-
1

S
hl
d
3-
2

W
T

pRPA32 (S4/S8)

KAP1

CH12F3-2 lines:



568795-L-sub01-bw-Barazas568795-L-sub01-bw-Barazas568795-L-sub01-bw-Barazas568795-L-sub01-bw-Barazas
Processed on: 9-11-2021Processed on: 9-11-2021Processed on: 9-11-2021Processed on: 9-11-2021 PDF page: 122PDF page: 122PDF page: 122PDF page: 122

that  and  were epistatic in terms of modulating talazoparib resistance in 

-edited cells having a reproducibly milder phenotype 
 was epistatic with both 

KO and  mutations, consistent with them acting in the same genetic 

 and  mutations impaired random 

et al
that 

in 

KO
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probe by electrophoretic mobility shift assays (EMSA), and competition with unlabeled 

 To explore whether ssDNA-binding is involved in Shieldin function, we generated 
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 cells when fused 

also has implications for the management of -mutated malignancies, as alterations 

Materials and Methods

Plasmids 

AgeI 
and BamHI (designated as LentiGuide-NLS-GFP or –mCherry), as described 

 

AscI and Not
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fragments and mutants, standard protocols for primer-directed mutagenesis or 

using KpnI and Asc
AscI and XhoI 

Cell lines and gene editing 

 

o

, cells were kept under 
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, ,  and  gene knockouts were 

,  and  were created 
by mutating  from the  
knockout cell lines of ,  and ,  or  were created by 
mutating ,  or  in the  

 

,  or  knockout populations of cells, 

(without doxycycline) and kept in batch culture or further split to generate single 

 clones with mutations were chosen for further 
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 To generate  clones A and 
 or a non-

 Mouse ES cells with a selectable conditional  deletion ( ) 

  mouse 
mammary tumor and cultured as described 

  mouse mammary tumor and cultured as described 

, and 
 and  or 

targeting 

Antibodies, siRNAs and drugs. 

An overview of all the antibodies used in this study, including dilution factors, can be 



568795-L-sub01-bw-Barazas568795-L-sub01-bw-Barazas568795-L-sub01-bw-Barazas568795-L-sub01-bw-Barazas
Processed on: 9-11-2021Processed on: 9-11-2021Processed on: 9-11-2021Processed on: 9-11-2021 PDF page: 128PDF page: 128PDF page: 128PDF page: 128

 The following drugs were used in the course of this study: olaparib (SelleckChem, 
Houston, TX, USA, or Astra Zeneca, Cambridge, UK), talazoparib (SelleckChem), cisplatin 

Olaparib resistance screens

 

 

 (later time points) 

 

positive score for each gene was calculated by using the ‘run’ function with the following 
arguments:
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Command used for read count generation:

Command used for MLE analysis:

restriction sites, including BsmI (GAATCG) and Bsm
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cloned into the pLCKO vector as previously described 

 

Two-color competitive growth assay

automatic InCell Analyzer (GE Healthcare Life Sciences, Marlborough, MA, USA) with a 

positive cells was performed using an Acapella script (PerkinElmer, Waltham, MA, 
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Mass spectrometry

Triple TOF (AB SCIEX, Framingham, MA, USA) coupled to an Eksigent NanoLC-Ultra 
HPLC system and a nano-electrospray ion source (Proxeon Biosystems, Thermo Fisher 

 Mass spectrometry data extraction and interaction scoring was performed 
essentially as described previously 
converted to mzXML and analyzed using the iProphet pipeline 
within ProHits 

reviewed Swiss-Prot entries only), to which common epitope tags were added as 
well as common contaminants (common contaminants are from the Max Planck 

 
scores were computed independently for each replicate against eight biological 

six virtual controls to increase robustness as described 
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output was deposited as a complete submission in ProteomeXchange through the 
partner MassIVE housed at the Center for Computational Mass Spectrometry at 

Immunoprecipitation

Clonogenic survival assays

, 
 or 
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survival was calculated for the drug treatments by setting the number of colonies in 

 For  cells, Cre-mediated inactivation of the endogenous 
mouse 

experiments with 

performed as described previously with minor adjustments 

Short term survival assays

 parental cells and additional mutants (  
) with or without stable integration of indicated eGFP-fusions by 

assayed using CellTiter-Glo according to the manufacturer’s protocol (Promega, 
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GFP-tagged Shieldin subunits to DSBs at the LacO array, FokI stabilization and nuclear 

Microirradiation

 cells were nucleofected with 
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HPO ), using 

Phospho-RPA immunoblotting

of ionizing radiation using a Faxitron X-ray cabinet, and were then collected by 

g

Mouse mammary tumour models

All animal experiments were approved by the Animal Ethics Committee of The Netherlands 
Cancer Institute (Amsterdam, the Netherlands) and performed in accordance with the 

transduced using spinoculation as described previously 
were purchased from Janvier Laboratories and used for transplantation studies at the 

organoids were allografted in mice as described previously with minor adjustments 

culture medium and Basement Membrane Extract (Trevigen) in a cell concentration of 
 cells were injected in the fourth right mammary fat 
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Class switch recombination assays

 cells were cultured 

Plasmid integration assay

of Bam Eco

DNA binding assays

Shieldin proteins were isolated using the immunoprecipitation protocol described 

Coomassie staining, followed by comparison to a standard curve of known bovine 
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-

-

KD) was determined in GraphPad Prism 

concentration of ssDNA probe, and subtracting this from the initial concentration of 

Statistical analysis

All data is represented as individual replicates and replicate number, mean and error 

Data availability statement

All source data represented in the graphs displayed in this article are available online 
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Author Contributions

 screen, validated 

 and 
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Nucleic Acids 

A high-throughput 
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Controlled gene expression in primary 

Supplementary Figures and Tables

response to genotoxic treatments. (A) (B) Competitive growth assays 

to obtain TIDE data for the ATMIN (C)
Methods

(D)
(E)

(F)  cells  Data is 

(H)
KO

 revertant 
subclone (
ANOVA was performed for each 

(I)  and  cells were virally 
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(A)
(B)

BRCA-KO  or 

in (C)
(D) Supplementary 
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data that mouse Shieldin promotes resistance 
to PARP inhibition in -mutated cells 
and tumours. (A) Clonogenic survival assays 

alone and untreated groups were stopped 

(B)

(

(C) Clonogenic 
survival assay of 
null mES-cells virally transduced with the 

Supplementary 

(D) Clonogenic 
survival assay of  mES-

Supplementary 
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that Shieldin localizes to DSB sites (A)

in (B)
(C)

,  and 

and reverse transcribed before being assayed by 

the amount of 

(D)

(E)

(F)
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(A)

 (left panel),  (middle 
panel) and  (right panel) cells after viral 

can be found in ) or empty vector 

for  and 

KO EV vs sg
EV vs sg
EV vs sg

Values for  EV vs sg
EV vs sg
vs sg
for : EV vs sg
sg
sg (B) Talazoparib 
sensitivity of WT or two independent 

targeting  (
(sgCTRL
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(A)
(B) (C)

(D)
(E-H)  and representative 

micrographs (F,H)
(E,F) or mCherry 

(I)
(J)

(K)
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 (A) Streptavidin pulldown analysis 

(B)

(C)

(D)

Figure legend continues on next page. 
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(A)

+ cells following stimulation after subtracting the baseline percentage of IgA+ cells 
(B-C)

be found in (D)

(E)

(F)

(E) 

(F)
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(A)  cells transduced 

(B)

(C)

D determination shown in (D)

to 
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(A)  cells complemented with the 

 untransduced 
cells, 

(B)
(C)

(D)

(E)
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cell lines additional genotype sgRNA used for editing mutation*

 TP53 (1.1) CAGAATGCAAGAAGCCCAGA 322delT

TP53  BRCA1 (3.6) AAGGGTAGCTGTTAGAAGGC 4277delTC

  53BP1 TCCAATCCTGAACAAACAGC

 BRCA1-KO (3.6) 53BP1 (3.3) TCCAATCCTGAACAAACAGC

  SHLD1 (3.12) TCTGACTGGCCTTTCACAGC complex (no WT 

  SHLD1 (6) TCTGACTGGCCTTTCACAGC

 BRCA1-KO (3.6) SHLD1 (5.18) TCTGACTGGCCTTTCACAGC 246insG

  SHLD2 (2.3) GCCTCGGAGGAAGATCTCTG

  SHLD2 (2.5) GCCTCGGAGGAAGATCTCTG 1706insA

  SHLD2 (2.7) GCCTCGGAGGAAGATCTCTG 1706insA

 BRCA1-KO (3.6) SHLD2 (2.6) GCCTCGGAGGAAGATCTCTG 1706insT

 BRCA1-KO (3.6) SHLD2 (2.9) GCCTCGGAGGAAGATCTCTG 1704delAG

 BRCA1-KO (3.6) REV7 GAGGTCTTGTCGTGTGAGCG (data not shown)
SUM149PT  SHLD1 (5-1-C1) ATAAGAGATTACGTCCTGC

  SHLD1 (5-1-C2) ATAAGAGATTACGTCCTGC 92insCAGCT

  SHLD1 (5-1-C3) ATAAGAGATTACGTCCTGC 92insCAGCT

  SHLD1 (5-1-C4) ATAAGAGATTACGTCCTGC 92insCAGCT

  SHLD1 (5-1-C5) ATAAGAGATTACGTCCTGC 92insCAGCT

  SHLD1 (5-2-C1) TGACTGGCCTTTCACAGCA 247insT

  SHLD1 (5-3-C2) GATGGCCTTCGGAAATCCC

  SHLD1 (5-3-C3) GATGGCCTTCGGAAATCCC

  SHLD1 (5-3-C5) GATGGCCTTCGGAAATCCC

  SHLD1 (5-5-C1) GGCCATTTGAAAACTGCGG 371del62

  SHLD1 (5-5-C4) GGCCATTTGAAAACTGCGG 371del62

CH12F3-2  53bp1 (A) TTCTAGCCCGCTATCTGATG (data not shown)

  53bp1 (1) CAGTTGGTGACCACTAACTC (data not shown)
  Shld1 (5) ACACACCGCGGGTAGATCCA 55insA

  Shld1 (8) ACACACCGCGGGTAGATCCA 57delT

  Shld1 (21) ACACACCGCGGGTAGATCCA 46del10
  Shld2 (1) AACCTGAGTGATATGACTAG

  Shld2 (2) ACGTTTTGACGACTTCTGTG

  Shld3 (1) AGTGAAGGAGCAGACCAATG

  Shld3 (2) GGAAGTTTGGACTCATCGTA

 Shld2-KO (2) Shld1 (6) ACACACCGCGGGTAGATCCA

 Shld2-KO (2) Shld1 (9) ACACACCGCGGGTAGATCCA

 Shld2-KO (2) 53BP1 (27) CAGTTGGTGACCACTAACTC (data not shown)

 Shld2-KO (2) 53BP1 (28) CAGTTGGTGACCACTAACTC (data not shown)
alleles are separated 
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cell lines additional 
genotype cells*

pooled sgRNA 

transfection

editing 

    

Cas9 TP53 BRCA1-KO (3.6) 53BP1

  BRCA1-KO (3.6) RNF8
  BRCA1-KO (3.6) C20orf196
  BRCA1-KO (3.6) C20orf196
  BRCA1-KO (3.6) SCAF1
  BRCA1-KO (3.6) SCAF1
  BRCA1-KO (3.6) ATMIN ND
  BRCA1-KO (3.6) ATMIN ND

    

Cas9 TP53  SHLD2

   SHLD2
   SHLD3
   SHLD3

assay     

Cas9 TP53 BRCA1-KO (3.6) 53BP1

  BRCA1-KO (3.6) SHLD3

Epistasis experiments     

Cas9 TP53 BRCA1-KO (3.6)

  BRCA1-KO (3.6)
  BRCA1-KO (3.6)
  BRCA1-KO (3.6)

  BRCA1-KO (3.6) ND shown))

  BRCA1-KO 53BP1-
KO (3.3) (mutation already present in KO clone)

  BRCA1-KO 53BP1-
KO (3.3)

  BRCA1-KO 53BP1-
KO (3.3)

  BRCA1-KO 53BP1-
KO (3.3)

  BRCA1-KO 53BP1-
KO (3.3) ND shown))

  BRCA1-KO SHLD2-
KO (2.9)

  BRCA1-KO SHLD2-
KO (2.9)

  BRCA1-KO SHLD2-
KO (2.9) (mutation already present in KO clone)

  BRCA1-KO SHLD2-
KO (2.9)

  BRCA1-KO SHLD2-
KO (2.9) ND shown))

mouse BRCA1 tumour 
model     

KB1P-G3  
   

 
Rosa26 ;

Brca1 ; p53-null 
mES cells

 

   

 
Rosa26 ;

Brca1 ; p53-null 
mES cells

 

   
  
   



568795-L-sub01-bw-Barazas568795-L-sub01-bw-Barazas568795-L-sub01-bw-Barazas568795-L-sub01-bw-Barazas
Processed on: 9-11-2021Processed on: 9-11-2021Processed on: 9-11-2021Processed on: 9-11-2021 PDF page: 156PDF page: 156PDF page: 156PDF page: 156

BAIT PREY BFDR
C20orf196 FAM35A 10,2 0
C20orf196 GTF2F2 0

P40937-2 4,33 0
45,67 0

MAD2L2 30,33 0
P35249 5,33 0

FAM35A 13 0
FAM35A B5ME19 EIF3CL 10,67 0
FAM35A 0,01
FAM35A MAD2L2 5,67 0
FAM35A FAM50A 5,33 0,01
FAM35A C20orf196 3 0,02
MAD2L2 4,17 0
MAD2L2 P11717 3 0,01
MAD2L2 SLC3A2 14,17 0
MAD2L2 DCAKD 0
MAD2L2 DNAJA3 0
MAD2L2 SLC27A2 5 0
MAD2L2 CHAMP1 0
MAD2L2 O75306-2 NDUFS2 0
MAD2L2 LEMD3 6,33 0
MAD2L2 SCO2 6,67 0
MAD2L2 P40616-2 7,33 0,02
MAD2L2 POGZ 5,33 0
MAD2L2 YME1L1 10,17 0
MAD2L2 P53007 SLC25A1 3 0,01
MAD2L2 O00217 4,33 0
MAD2L2 3,5 0,01
MAD2L2 O14735-3 CDIPT 0
MAD2L2 O00264 19,33 0
MAD2L2 MLLT11 11,67 0
MAD2L2 WBP2 5,17 0
MAD2L2 NDUFAF4 0
MAD2L2 DNMBP 33 0
MAD2L2 NCSTN 2,67 0,01
MAD2L2 3,17 0
MAD2L2 TMEM9 0,01
MAD2L2 BIN3 0
MAD2L2 FAM35A 14,67 0
MAD2L2 7,33 0
MAD2L2 0
MAD2L2 MAIP1 5,17 0
MAD2L2 4,5 0
MAD2L2 SYDE1 4,67 0
MAD2L2 ALDH3A2 11 0
MAD2L2 COASY 17,33 0
MAD2L2 OTUD5 15 0
MAD2L2 GTF2I 0
MAD2L2 P10321 HLA-C 4,67 0
MAD2L2 O95573 ACSL3 7,67 0,02
MAD2L2 AFG3L2 15,33 0
MAD2L2 NPTN 7 0
MAD2L2 3,33 0,01
MAD2L2 PTGES2 4,5 0
MAD2L2 3 0,01
MAD2L2 3,5 0,01
MAD2L2 SPINT2 4 0
MAD2L2 4 0
MAD2L2 PON2 2,33 0,02
MAD2L2 C20orf196 2,67 0,02
MAD2L2 ESYT2 2,5 0,02
MAD2L2 3,5 0

C20orf196 2 0,17
C20orf196 MAD2L2 0,41
C20orf196 0,2 0,93
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Usage

targeting gene RPE1 cells SUM149PT cells

LacZ control CCCGAATCTCTATCGTGCGG

TP53 CAGAATGCAAGAAGCCCAGA

BRCA1 AAGGGTAGCTGTTAGAAGGC

53BP1 TCCAATCCTGAACAAACAGC

53BP1 CACCGACCTTCTCAATAAAGTTGAT

53BP1 TCTAGTGTGTTAGATCAGG

53BP1 GACTGCTAGGAACGATAAA

53BP1 GCACAAGAACTTATGGAAAG (Supplementary Figure S5B))

C20orf196 TCTGACTGGCCTTTCACAGC

C20orf196 ATCTATCCAGGGATTTCCGA

C20orf196 ATAAGAGATTACGTCCTGC

C20orf196 TGACTGGCCTTTCACAGCA

C20orf196 GATGGCCTTCGGAAATCCC

C20orf196 ATTTCATAGAATCTATCCA

C20orf196 GGCCATTTGAAAACTGCGG

FAM35A CAAGGTCTGAAGCAGCAGTT

FAM35A GCCTCGGAGGAAGATCTCTG

CTC534A2.2 TGTGAGAGTGATCCCACACA

CTC534A2.2 AACCTGGTCACACACACTGA

RNF8 AAGGGGTCCTGTGGAGCGGA

RNF8 CCCAGAGTCTAAATGGTGTT

SCAF1 CCACGGACAGCTTCCTCGCA

SCAF1 CAACCTGGCGAGCCGAGCGA

REV7 GAGGTCTTGTCGTGTGAGCG 

REV7 GTGCGCGAGGTCTACCCCGT

PTIP GGAGGTCAAGTATTACGCGG

PTIP GTGTGAGGCTAGTGCATTGT

ATMIN GATGTTGGTCCGCACGGCCC

ATMIN GGATGTTGGTCCGCACGGCC

PARP1 GACCCGAGCATTCCTCGCA

PARP1 GCTAGGCATGATTGACCGC

CAACAGTCGCATCGCCAAGA (Supplementary Figure S)

Nontargeting AAAACACGATGACGTCTCT

Usage 

targeting gene mES

Trp53bp1 CAGTTGGTGACCACTAACTC

Trp53bp1 TTCTAGCCCGCTATCTGATG

Shld1 GATCAGTAGTCGAAGAAGAA

Shld1 ACACACCGCGGGTAGATCCA

Shld1 GGCCCCGGTGCCACCGGCCC

Shld2 ATCAGTCAGATCCCTGCGTT

Shld2 ACGTTTTGACGACTTCTGTG

Shld2 AACCTGAGTGATATGACTAG

Shld3 GACTCATCGTATGGAAACCA

Shld3 GGAAGTTTGGACTCATCGTA

Shld3 AGTGAAGGAGCAGACCAATG

TGATTGGGGGTCGTTCGCCA
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targeting 
gene

genomic 
locus

BRCA1 TCTCAAAGTATTTCATTTTCTTGGTGCC TGAGCAAGGATCATAAAATGTTGG

53BP1 CCAGCACCAACAAGAGC GGATGCCTGGTACTGTTTGG

53BP1 CCTTTTATCCTTGGGATGAGGCA CTGAAAGCCAGGTTCTAGAGGATGA

C20orf196 GGCTAAGAATCCTTGGTCCACA GGCTCTCCTGGCCTCTTAGTT

C20orf196 ACAAAATAACTCCTGGACCGC CCTGGGTTTGGCTTTTCATCA

C20orf196 to 5 AGGATCCTGCTATGTGGTGC ATCACACACCCGTATTGCTG

FAM35A CCAGAATCTATTGGTTCTCCAGA GAGTTTATGTGAATGCGGCT

FAM35A GGAACCAATTGGCTGTTACA CCATAATACAAGCGCATAATGT

CTC534A2.2 CATTGTCCTCAATTTAAGTTTGCCTC GTGTTCTATTGTCCATCTTGCTC TTCCTTTTCTCCCTGCCTGTTG

RNF8 TGAGAAGAGGTTCCAGTCTGG ACAGACACTTCGCTCCTCTTC

RNF8 AGCAGCAGGAGAGAGATTCC CCCTGAAGACCACTCTTGC

RNF168 GGACAAAATCTTGCCCTTGAC GAGCAGCCAGGCTCCTCC

SCAF1 GGAGAGTCTGGGGGCCTGATC GATCACCGCTACCATCACTACC

SCAF1 CACTCCTGCCACTGTCTCATC CTTTCTGTGGCTGAGGATCTG GGTATGGGCTGTTCTCTCATT

REV7 TGTCACCCAGGCTGGAATGC GGGAACTGGGGAAGGACCT

PTIP TTGTAATCCCAGCTACTCAGG CATCTGTCTTGAGGACAGACC

PTIP TAGGGGCCGAGGTACAGAGC GAGCGGACCCCGATTCGC

ATMIN ACGACAGGAGCCGCCGCC TTCGAGAGCCGCCTCCGGCC

targeting gene genomic locus

C20orf196 ATTTGTCATTATGTCTGGCTCC TTGGCCAATTCAAACTGTGC

C20orf196 ATTTGTCATTATGTCTGGCTCC TTGGCCAATTCAAACTGTGC

Trp53bp1 e6 GCTACCACACCCAGTCTGAT CAGCACTCACAACAATGGCT

Fam35a TCTGCTCAGGTGGATGAGGA CCTGTTGGTTCTGCCTCCAT

Fam35a e4 ATATGTGGTAGTGTGGGCCG ACCGTGTGTCAGAGAAGCTC

Shld3 e2 AGCTCTGAAGAATTCAGCTAAGAAA TCCATATTCATTTCATTCAGAATTC

HPRT CCCAGCGTCGTGATTAGC GGAATAAACACTTTTTCCAAAT

CTCTGGCCCTGCTTATTGTTG CTGACTCTGGGTGGCAGAAG

CCTGGCTGTTCCCCTATGAA GAGCTGGTGGGAGTGTCAGTG
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Cancer Chess: Molecular Insights into PARP Inhibitor Resistance

Primary antibodies Company WB dilution IF dilution

 1:150

 1:2,000

1:1,000 1:500

Santa Cruz, sc-22760  1:5,000

M anti 53BP1 1:1,000-3,000  

Santa Cruz, sc-55979 1:1,000 1:200

Bethyl A300-569A 1:7,500  

 1:5,000

homemade 1:1,000  

Bethyl, A300-245A 1:1,000  

Bethyl, A300-274A 1:2,000  

M anti Tubulin Calbiochem, CP06 1:2,000  

M anti Tubulin Sigma, T6199 1:5,000  

1:2,000  

1:1,000  

G anti GFP Homemade by Pelletier lab, Lunenfeld- 1:5,000  

Abcam, ab290 1:1,000-5,000 1:2,000

M anti GFP  1:2,000

M anti V5 1:1,000  

M anti HA 1:1,000  

G anti mouse IgA-PE  FACS: 1:100-150

M anti-AID 1:1,000  

Sigma 1:2,000  

Secondary antibodies Company WB dilution IF dilution

DakoCytomation, P0260 1:5,000  

1:5,000  
Jackson Laboratories, 1:5,000  

 

 

Invitrogen, A-11029  1:1,000

Invitrogen, A-11034  1:1,000

Invitrogen, A-11055  1:1,000

AlexaFluor-555 Goat anti Mouse Invitrogen, A-21424  1:1,000

Invitrogen, A-21429  1:1,000

AlexaFluor-647 Goat anti Mouse Invitrogen, A-21236  1:1,000

Invitrogen, A-21245  1:1,000

2 Fragment 
goat anti-rabbit Invitrogen, A-21069  1:1,000


