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Supplementary Table 1. List of cell lines used in this study

Genotype Parental Cell line References
CtIP*- Chicken DT40 (1)
CtIPS332A-- Chicken DT40 (1)
BRCA1” Chicken DT40 (2)
BRCA1/-CtIPS332A-- Chicken DT40 (1)
53BP17 Chicken DT40 (3)
BRCA1753BP17 Chicken DT40 (4)
BRCA2” Chicken DT40 (5)
MRE117/D20A Chicken DT40 Fig. S3
PARP17 Chicken DT40 (6)
TDP1-TDP2" Chicken DT40 (7
MRE11H635- Chicken DT40 Fig. S3
BRCA1"MRE11M63%" Chicken DT40 Fig. S3
NBS17" Chicken DT40 (8)
BRCA1753BP17 Human TK6 (9)
CtIP " Human TK6 (10)
MRE117/H12N Human TK6 (10)

Supplementary Figure legends

Supplementary Figure S1: Disruption of 53BP1 reverses the HR phenotype of
BRCA1" chicken DT40 cells. (A) Proliferation rate of the indicated genotypes. Y-axis
and X-axis represent the relative number of cells and the time respectively. (B)
Representative images for the accumulation of RAD51 to the DNA damage sites
following 2Gy gamma irradiation. (C) Histogram shows the number of RAD51 foci per
cells following gamma irradiation. Accumulation of RAD51 at DNA damage sites is
reversed in the 53BP17BRCA1”7 mutant cells. The P-value for Student’s t-test was
*p<0.05.

Supplementary Figure S2: Sensitivity profiles of the indicated chain terminating



nucleoside analogs in the selected DNA repair deficient DT40 cells. The colony
survival was measured as in Fig. 1. The relative sensitivity of each isogenic mutant
chicken DT40 cell line was compared to that of the wild-type DT40 cell line. Negative
(left) or positive (right) scores indicate that the cell line was either sensitive or resistant to
the specified nucleoside-analog. Each bar length reflects the degree of sensitivity or
resistance to the drug (log2 units). Error bars show the SD of the mean for three
independent assays.

Supplementary Figure S3: The validation of nuclease dead MRE11 mutants. (A) Site
directed mutagenesis of MRE11P?°- mutant was confirmed by direct sequencing from
genomic DNA. Reverse primer was used to sequence antisense strand of MREL1.
Sequence for the complementary strands were provided. Sequence chromatograph
covering the MRE11 codon, which was changed from Asp (D) in the wild-type clone to
Ala (A) in the MRE11P%~- clone. (B) Site directed mutagenesis of MRE116%" and
BRCA17MRE11"6%" mutants were confirmed as indicated in figure S3A. Sequence
chromatograph covering the MRE11 codon, which were changed from His (H) in the
wild-type clone to Ser (S) in the MRE117%%%" and BRCA1”"MRE11"¢%" clones.

Supplementary Figure S4: An important role of NBS1 for cellular tolerance to
nucleoside analogs in DT40 cells. Liquid-culture cell survival in the presence of the
indicated genotoxic agents. Survival rate to the indicated agents was analyzed as

described in Figure 1A.

Supplementary Figure S5: BRCA17, CtIPS32A- and nuclease-dead MRE11P20A-
cells exhibited significantly increased number of YH2AX foci following ddC
treatment. (A) Representative fluorescence microscopic images of YH2AX foci in the
indicated cell lines before and 9 h after exposure of 100 uM ddC. (B) The bar graph
(upper panel) represents mean and SD of % yH2AX-foci positive cells (> seven foci per
cell) before and 9 h after exposure of 100 pM ddC in three independent experiments. At
least 100 cells were counted per condition in each experiment. The box and whisker plot

(lower panel) represents median number of YH2AX-foci per cells. Whiskers the first and



third quartiles. Statistical analyses were performed by student’s t-test (*p<0.01).

Supplementary Figure S6: BRCA1”, BRCA17-53BP17, CtIPS332A"- and nuclease-
dead MRE11P?4- mutants exhibit increased number of ddC-induced DNA double
strand breaks. Representative comet images of wild-type, BRCA1”, BRCA1/53BP17,
CtIP*, CtIPS3¥A"" and nuclease-dead MRE11P?°~- DT40 cells with or without ddC
treatment for 2 h.

Supplementary Figure S7: CtIP, BRCA1 and MREL11 are dispensable to maintain
the velocity of unperturbed DNA synthesis. (A) Schematic of treatment with ddC and
pulse labeling with 1dU and CldU are shown (Upper panel). Representative single forks
for the indicated genotypes (Lower panel). (B) Replication fork lengths were obtained by
converting the 1dU track sizes in uM to kb and analyzed in the indicated cell types. 1dU
track lengths are calculated by dividing the track lengths by the labeling time and
depicted above the track lengths. More than 100 forks were calculated in each cell types.
Statistical analysis was done by Student’s t-test (n.s.: not significant). (C) Replication
fork lengths were obtained by converting the CldU track sizes in uM to kb and analyzed
in the indicated cell types. CldU track lengths are calculated by dividing the track lengths
by the labeling time and depicted above the track lengths. More than 100 forks were
calculated in each cell types. The P-values for Student’s t-test were *p<0.001 and
**p<0.05.

Supplementary Figure S8: Representative images for the defective progression of
replication forks on ddc treatment. (A-E) Representative images for DNA fibres in the
ddC treated WT (A), CtIP*- (B), CtIPS%24- (C), BRCA1” (D) and MRE117P?%* (E)
chicken DT40 cell lines.

Supplementary Figure S9: BRCAL1l and MRE11l promote DNA restart of HU-
induced replication fork stalling. (A) Cells were pulsed with CldU, treated with 2 mM
HU for 6 h and released into 1dU to analyze for DNA recovery. Replication restart rate

was analyzed as described in Figure 7.



Supplementary Figure S10: Model for the restart of ddC-induced stalled replication
fork. Chain terminating nucleoside analog such as 2’3’ dideoxycytidine (ddC), causes
stalling or premature termination of DNA replication forks upon incorporation into the
DNA. There are two distinct pathways to re-stall the replication forks. In the first
pathway, TDP1 —dependent repair excises the CTNAs blocking the 3’-ends directly and
maintains the progression of replication forks (11). In the second pathway, MRN
complex and the collaborative action of BRCA1 and CtIP play critical role in the

nuclease-dependent removal of incorporated CTNAs from the replicative DNA.
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