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Abstract

end joining (NHEJ) pathway that is essential for 

break (DSB) joining events during immunoglobulin 

rendered resistant to poly-ADP ribose polymerase 
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Introduction

employ a complex network of DNA repair pathways 

replication fork collapse, and as programmed intermediates of antigen receptor gene 
rearrangements during variable, diversity and joining (V(D)J) recombination and class-

essential DNA repair pathway owing to its utility in the repair of DSBs encountered 

 

the direct ligation of DSB ends, a mechanism utilized by developing and antigen-

also known to promote genomic rearrangements and translocations associated with 

cellular context, or genomic locus is therefore crucial for the maintenance of genome 

 

chromatin functions to inhibit nucleolytic DNA end resection, favouring DNA joining 

reaction in activated B cells that mediates the replacement of excised default 
IgM-encoding constant (C) gene segments of the Ig heavy locus (Igh), with 
downstream C

defects that manifest as a result of the aberrant hyper-resection of Igh DSBs 
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de-protected telomeres: telomeric DNA ends exposed upon disruption of the telomere 

ends are hyper-resected in - and 

 

mice, germline -deletion suppresses the embryonic lethality and mammary 
tumourigenesis associated with homozygous  loss-of-function mutations, a 

 mutation-associated cancers: genetic 

tumour models of 

nucleosome core particles in vitro

of its OD, and this recruitment depends on interaction with the multifunctional 

NHEJ events in  mutant cancer cells: deletion of  or its transcriptional 
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in vitro and in vivo

Results
 

ODm) only negligibly 

ODm

ODm

ODm protein recapitulated 

 mutation did not interfere with OD-mediated oligomerization in vitro 
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(A) 

n = 
(B)

determined in stable cell lines as in A n = (C) As 
in A-B n =

(D) 
C n 

Data, representative of n = (E)

a single nucleus with n n =
(F)

n =
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 gene in 
ODm -depletion in these 

populations (without selection for stable  knockout clones) caused a near 
ODm p <

p =

 mutant protein complexes were immunoprecipitated 
from lysates prepared from irradiated and untreated stable cell lines and analyzed for 
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 mutation 

ODm

B cell development, and its deletion in the early B cell lineage using  leads to 
dramatic losses in circulating and mature splenic B cell populations (Supplementary 

 driver ( Tg) to delete  
in mature B lymphocytes in  mice, which supported the development of normal 

-deleted B splenocytes upon stimulation 

Tg 
CreTg

-mediated deletion 
of the Asciz

consistent with previous results in B cells from 
 and Asciz-deleted B cells could not be explained by 

the defective expression of Igh switch region germ-line transcripts (Supplementary 

 primary B splenocytes 
ODm, 

 mutant proteins, or as a negative control, the NHEJ-

of large  inserts in retroviral particles, all rescue constructs express a truncated 
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(A) In vitro  Tg and 
control Tg

(B) +) B cells as a 

Data, n = (C) In vitro
(D) C

represent mean, n =

c d

120

p < 0.0001

p < 0.0001
p < 0.0001

p < 0.0001

100

80

60

%
 s

w
itc

hi
ng

 to
 Ig

G
1

(n
or

m
al

is
ed

 to
 5

3B
P

1B
R

C
T

Δ )

40

20

0

GST

GST

10
5

10
4

10
3

–10
3

0

10
5

10
4

10
3

–10
3

0

10
5

10
4

10
3

–10
3

0

10
5

10
4

10
3

–10
3

0

10
5

10
4

10
3

–10
3

0

10
5

10
4

10
3

–10
3

0

0 50K 100K 150K 200K 250K 0 50K 100K 150K 200K 250K 0 50K 100K 150K 200K 250K

0 50K 100K 150K 200K 250K 0 50K 100K 150K 200K 250K 0 50K 100K 150K 200K 250K

Ig
G

1

FSC-H

W
T

53bp1–/– + 53bp11–1711

53BP1WT

53BP1LC8m 53BP1ODm 53BP1LC8m/ODm

53BP1L1619A

L1
61

9A
LC

8m
ODm

LC
8m

/O
Dm

4.66% 16.3% 5.27%

8.90% 5.75% 5.20%

Cd23-Cre
Tg

 Dynll1
+/+

Cd23-Cre
Tg

 Dynll1
F/F

Cd23-Cre
Tg

 Dynll1
+/+

Cd23-Cre
Tg

 Dynll1
F/F

20

b

15

10

Ig
G

1+
 c

el
ls

 (
%

)

5

0

20

15

10

Ig
G

1+
 c

el
ls

 (
%

)

5

0
0 1 2 3

Number of cell divisions

4 5 6 0 1 2 3

Number of cell divisions

4 5 6

0.
00

2

0.
00

2

0.
05

0

0.
00

5

0.
00

3

0.
00

8

0.
02

6

Cd23-CreTg Dynll1+/+

8.13%

Ig
G

1

CTV

a

2.8%

Cd23-CreTg Dynll1F/F



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: 91PDF page: 91PDF page: 91PDF page: 91

Cancer Chess: Molecular Insights into PARP Inhibitor Resistance

 expression rescued class switching in  B cell cultures, while the repair-
-reconstitution 

 B cells complemented with a 
ODm

ODm

ODm 

t  =
ODm

t , was not 

data of three independent experiments (each comprising n

Consistent with t  measurements, the initial recovery rates of each protein reproduced 

ODm  mutant proteins, respectively, relative to WT 

in vitro
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its robust oligomerization as determined by a marked increase in higher molecular 

were mutated, and these reactions were characterised by an increased presence of 

-
-

 and Asciz genes 
 

whether mutation of  or Asciz

population and the surviving fraction was compared, before, and after, outgrowth in 

 and Asciz loci was 
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(A) Schematic of 
(B)

n = (C)
(D)

n =
(E) Change in the percent of edited 

alleles in  n =
(F) n >

and sgASCIZ — olaparib was determined by Log-rank Mantel–Cox test (p = n >
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in Asciz

 or Asciz locus 

performed in 

sensitivity in vivo
Myc

  transplanted mouse cancer 
Asciz

growth was attenuated in Asciz

of olaparib treatments in selectively killing 

dependent transcriptional senescence programs and the corresponding cellular 

to restore the sensitivity of 

Discussion

chromatin-binding domains, enhancing productive chromatin interactions that enhance 
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important for resection inhibition and NHEJ during V(D)J recombination, a loss of which 

recently reported in 

 (A) 
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results therefore suggest bivalent oligomerization modes are necessary to coordinate 

complexes, insights that will be relevant for understanding other macromolecular 

resistance factors in 

Materials and Methods

Cell lines and culture conditions

  cells which 

 derivative were both 

oligomerization
function is dependent upon bivalent 

for chromatin binding but results in 

modes of oligomerization eliminates 

sites and all associated repair functions 
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Primary B cells were isolated from red blood cell-lysed single-cell suspensions of 

Mouse models

Mice harbouring conditional  or Asciz
respectively) were intercrossed with 
to generate Tg  and Tg Asciz  experimental and Tg 

rounds of lentiviral transduction with viral supernatants generated using the same 
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slides using ProLong®

Olaparib sensitivity assays

 cells were subjected to two rounds of lentiviral transduction 

 

O

collected and three replicates were plated in DMSO and three in olaparib for viability 

O
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 per well in a six-well plate in 

Protein extraction and western blotting

Class switch recombination

old 

randomization methods were not used to allocate animals to control and experimental 

 under ambient 
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g

 Three days after transduction, infected B cells were analysed for the percentage of 

Tg  and -CreTg Asciz  mice, experiments 

 To analyse the transcription of Igh
cells from -CreTg, -CreTg Asciz , or Tg  mice were cultured with 

to reverse transcription with oligo(dT) and random primers using the SuperScript® III 

 germline transcript 
were normalized to the  input control, and expressed as percentage 
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Immunoprecipitation

FRAP

processed in ImageJ with the Stackreg plugin to account for nuclear migration in 

nuclei and a section of background were selected and mean intensity values were 
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a b
c d =

ODm: a b
c d

: a b
c d

E. coli

In vivo tumourigenesis studies

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

into single cells, washed in PBS, resuspended in tumour organoid medium and mixed 
 cells 

 cells were transplanted in the fourth right mammary fat 
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Treatment of tumour bearing mice was initiated when tumours reached a size of 
n

treatment group (n
 when the tumour reached 

Data availability

Infrastructure Support and Victorian State Government Operational Infrastructure 
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Author contributions

In vivo
 and Asciz
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(ASCIZ) Is a bi-functional transcriptional activator and feedback sensor in the regulation of dynein light 
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(A)  

(B)  

(C)

(D)
 

Supplementary Figures
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(A) 
 tags were expressed in E. coli 

(B)

 (C) 

(D) 
(E) ODm
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(A) 

(B)

 (C) Western blot analysis of the cell lines utilized in D
(D)
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B cells (A) 
Tg, Tg , Tg, and Tg

(B) Lysates prepared from Tg  control and Tg 

(C)  recombination in mature Tg  
(D) Lysates prepared from Tg Asciz  control, Tg Asciz -deleted, and Tg -deleted 

(E) In vitro 
Tg Asciz Tg  and control Tg 

(F)
-CreTg -CreTg Asciz , or 

Tg  
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and ASCIZ 
olaparib treated tumour cells. (A)

(B) 

(C)

(D)

(E)  

(F) and TIDE analysis histograms of control C and ASCIZ-edited D
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expression sensitizes Asciz-edited cells to olaparib. (A) Whole cell 
extracts of control and Asciz

(B)
(C)

independent experiments, each 


