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Figure S1, related to Figure 1. Wild-Type Telomerase-Positive Lineages Grown in the Absence of Doxycycline
Display of TetO2-TLC1 lineages (n = 31) grown in the absence of doxycycline in the microfluidics device. See Fig. 1B for a description of the representation.
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Figure S2, related to Figure 2. Telomerase-Positive cdc5-ad and tid1∆ Strains have Similar Cell Cycle Durations to Wild-type.
 (A and B) Display of TetO2-TLC1 cdc5-ad lineages (n = 30, A) and TetO2-TLC1 tid1∆ lineages (n = 47, B) grown without doxycycline in the microfluidics device. See Fig. 1B for a description of the representation.
(C and D) Percentage of non-terminal arrests (C) and prolonged non-terminal arrests (D) over all cell cycles for telomerase-positive lineages of the indicated genotypes (wild-type, cdc5-ad and tid1∆), as extracted from experiments shown in Supplemental Fig. S1, S2A and S2B, respectively. Total number of cell cycles in each genotype: N > 1300. n.s., not significant by χ2 goodness-of-fit test.
(E) Cell cycle durations calculated from the data shown in Supplemental Fig. S1, (B) and (C) for telomerase-positive TetO2-TLC1 wild-type, cdc5-ad, and tid1∆ strains.
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Figure S3, related to Figure 3. The cdc5-ad Mutant is Checkpoint-Proficient. 
(A) Quantification of fluorescent foci of CDC5 and cdc5-ad cells harboring Ddc2-eGFP and left untreated (-) or treated with zeocin 300 µg/mL for 3.5 h. n ≥ 200 cells for each condition and genotype.
(B) Fraction of cells with a large bud, corresponding to the G2/M phase, in CDC5, cdc5-ad, CDC5 rad9∆, and cdc5-ad rad9∆ cells left untreated (ctrl) or treated with zeocin 300 µg/mL for 3.5 h. n ≥ 200 cells for each condition and genotype.
(C) Representative western blot of Cdc5 and total Rad53 (unphosphorylated and phosphorylated) in CDC5 and cdc5-ad cells left untreated (-) or treated with zeocin 300 µg/mL for 3.5 h. Phosphorylated Rad53 appears as a slower migrating band after electrophoresis, as previously described (Sanchez et al. 1996; Sun et al. 1996). Ponceau red staining of the same membrane is shown as a loading control.
(D) Representative spot assay showing the growth defect in the cdc13-1 CDC5 and cdc5-ad strains grown at the restrictive temperature (30°C). Five-fold serial dilutions of cells of each genotype were spotted and grown at 23°C for 3 days or at 30°C for 2 days.
(E) Mean survival frequencies measured after recombinational repair of a DSB induced at the indicated locus (“TEL6R”: subtelomere of the right arm of chromosome 6; “LYS2”: LYS2 locus), with the indicated recombination substrate (“Donor”; “ura3-1i”: ura3-1 allele in reversed orientation; “ura3-1”: ura3-1 allele; “ø”: no donor). Strains with no donor were used as a negative control. Error bars represent the standard error (SEM) of at least 3 independent experiments. n.s., not significant by the Mann–Whitney U test.

[image: Macintosh HD:Users:teresatelott:OwnCloud:PAPERS_InProgress:PaperCdc5:CoutelierXuEtAl_180307:FigS4.pdf]
Figure S4, related to Figure 4. Specificity of the Checkpoint Activation Reporter.
(A) Fraction of cells in G2/M phase (i.e., carrying a large bud) carrying wild-type (wt) or mutant (H75A) forms of the FHA1-mCherry reporter. Cells were left untreated () or treated with zeocin 300 µg/mL for 3.5 h. n ≥ 170 for each condition and genotype.
(B) Representative phase contrast and fluorescence images of cells carrying a single cleavage site for HO endonuclease and expressing the FHA1-mCherry reporter. Cells were incubated for 2 or 6 h in galactose-containing medium to induce expression of HO endonuclease. Control cells (no DSB) were cells with an uncleavable HO site and were incubated for 2 h in galactose-containing medium. 
(C) Quantification of the nuclear mCherry signal in the experiment shown in (B). n > 400 cells for each condition and genotype. ****p < 0.0001 by the Mann–Whitney U test.
(D) Demonstration of adaptation by the cdc13-1 strain used for the experiment in Fig. 4D. Cells were incubated at 32°C for 3 h in rich liquid medium before being plated on solid medium. Microcolonies of more than 3 cell bodies were counted immediately (3 h) or 21 h (24 h) after transfer to plates, and the percentage of adapted cells calculated. Data represent the mean ± SD of three independent experiments.
(E) Representative phase contrast and fluorescence images of cdc13-1 cells carrying the checkpoint activation reporter and incubated at 23°C (unchallenged), 23°C then shifted to 32°C for 3 h (arrested), 23°C, 32°C for 3 h, then 23°C for 2 h (recovered), or 23°C and 32°C for 24 h (adapted) (see Fig. 4D).
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Figure S5, related to Figure 5. Expression of the Checkpoint Activation Reporter Does Not Affect the Senescence Profile of Telomerase-Positive or -Negative Lineages.
(A) Display of TetO2-TLC1 FHA-mCherry Hta2-yECFP lineages (n = 35) before and after addition of doxycycline (30 µg/mL, designated generation 0). Black arrows indicate the lineages represented in Fig. 5A and 5B; white arrows indicate prolonged cell cycles (here defined as >5 h rather than 6 h to ensure sufficient events) selected for analysis in (B-D) and Fig. 5C-G. See Fig. 1B for further description of the representation.
(B) Description and enumeration of cell cycles considered in Fig. 5C-G.
(C) Enumeration of adapted cells as a function of their proliferation potential.
(D) Representative plot of the average nuclear FHA1-mCherry signal over several cell divisions in a single lineage showing activation of the DNA damage checkpoint (increasing FHA1-mCherry signal), adaptation (maintenance of higher than basal FHA1-mCherry signal), and eventual recovery (return to a basal signal). The gray shaded area represents the average basal reporter signal in normal cell cycles, and the gray vertical lines indicate budding.  
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Figure S6, related to Figure 6. Replicates of the Fluctuation Assays.
Replicate experiments that were pooled to generate Fig. 6B–6E.
(A–F) Three independent experiments comparing the mutation rate of telomerase-negative CDC5 and cdc5-ad cells, each performed with 5 independent cultures per genotype. (A–C) Mutation rates were estimated by the fluctuation assay (see also Fig. 6). 
(D–F) Individual growth curves that were averaged and plotted in Fig. 6B. 
(G–J) Same as (A–F) except telomerase-negative TID1 and tid1∆ cells were examined.
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Figure S7, related to Figure 7. Analysis of CanR Colonies
(A) Replicate assay of Fig. 7A. Chromosomes of CanR colonies of the indicated genotypes (obtained as in Fig. 6A) were separated by PFGE and visualized by ethidium bromide staining. Arrows illustrate rearranged chromosomes.
(B–D) Colony PCR analysis of CanR colonies obtained as in Fig. 6A. CAN1 was amplified using primers on either side of the gene (B, red arrows). Colony PCR products from small- (C) or normal- (D) sized CanR colonies were electrophoresed and visualized with ethidium bromide. 


Supplementary Table
Table S1. List of strains.
	Strain 
	Figure
	Genotype

	yT528
	Fig. 1/S1/S3
	Matα ura3-1 trp1-1 leu2-3,112 his3-11,15 ADE2 LYS2 RAD5 can1-100 tlc1::HIS3MX6-PrTetO2-TLC1 cdc10::CDC10-mCherry-kanMX

	yT719
	Fig. 2/S3
	yT528 cdc5::cdc5-ad

	yT762
	Fig. 3
	ura3-1/ura3-1 trp1-1/trp1-1 leu2-3,112/leu2-3,112 his3-11,15/ his3-11,15 ADE2/ADE2 LYS2/LYS2  RAD5/RAD5 TLC1/tlc1::kanMX6 CDC5/cdc5-ad

	yT791
	Fig. S3
	yT528 ddc2::DDC2-eGFP-caURA3

	yT792
	Fig. S3
	yT528 cdc5::cdc5-ad ddc2::DDC2-eGFP-caURA3

	yT815
	Fig. S3
	yT528 rad9::LEU2

	yT843
	Fig. S3
	yT528 cdc5::cdc5-ad rad9::LEU2

	yT835
	Fig. S3
	yT528 cdc5::CDC5-3HA-TRP1

	yT838
	Fig. S3
	yT719 cdc-ad::cdc5-ad-3HA-TRP1

	yT851
	Fig. S3
	Matα ura3-1 trp1-1 leu2-3,112 his3-11,15 ADE2 LYS2 RAD5 can1-100 tlc1::HIS3MX6-PrTetO2-TLC1 cdc5::CDC5-3HA-TRP1 cdc13-1

	yT853
	Fig. S3
	Matα ura3-1 trp1-1 leu2-3,112 his3-11,15 ADE2 LYS2 RAD5 can1-100 tlc1::HIS3MX6-PrTetO2-TLC1 cdc13-1

	yT855
	Fig. S3
	Matα ura3-1 trp1-1 leu2-3,112 his3-11,15 ADE2 LYS2 RAD5 can1-100 tlc1::HIS3MX6-PrTetO2-TLC1 cdc5-ad::cdc5-ad-3HA-TRP1 cdc13-1

	yT856
	Fig. S3
	Matα ura3-1 trp1-1 leu2-3,112 his3-11,15 ADE2 LYS2 RAD5 can1-100 tlc1::HIS3MX6-PrTetO2-TLC1 cdc5::cdc5-ad cdc13-1

	yT936
	Fig. 6/S6/7/S7
	yT528 can1-100::CAN1 chrV(29898-29899)::URA3

	yT938
	Fig. 6/S6/7/S7
	yT528 cdc5::cdc5-ad can1-100::CAN1 chrV(29898-29899)::URA3

	yT945
	Fig. 4/S4
	ura3-1 trp1-1 leu2-3,112 his3-11,15 ADE2 LYS2 RAD5 can1-100 hta2::HTA2-ECFP-KANMX6 ura3::caURA3-pRPS20-FHA1-mCherry

	yT972
	Fig. 5
	ura3-1 trp1-1 leu2-3,112 his3-11,15 ADE2 LYS2 RAD5 can1-100 tlc1::HIS3MX6-PrTetO2-TLC1 hta2::HTA2-ECFP-KANMX6 ura3::caURA3-pRPS20-FHA1-mCherry

	yT999
	Fig. 2/S2
	yT528 tid1::LEU2 

	yT1008
	Fig. 6/S6/7/S7
	yT528 can1-100::CAN1 chrV(29898-29899)::URA3 tid1::LEU2 

	yT1014
	Fig. 3
	yT762 TID1/tid1::LEU2

	yT1046
	Fig. 4/5/S5
	ura3-1 trp1-1 leu2-3,112 his3-11,15 ADE2 LYS2 RAD5 can1-100 tlc1::HIS3MX6-PrTetO2-TLC1 hta2::HTA2-ECFP-KANMX6 ura3::caURA3-pRPL24A-FHA1-mCherry

	yT1048
	Fig. 4/S4
	ura3-1 trp1-1 leu2-3,112 his3-11,15 ADE2 LYS2 RAD5 can1-100 tlc1::HIS3MX6-PrTetO2-TLC1 hta2::HTA2-ECFP-KANMX6 ura3::caURA3-pRPL24A-FHA1-H75A-mCherry

	yT1120
	Fig. 4/S4
	ura3-1 trp1-1 leu2-3,112 his3-11,15 ADE2 LYS2 RAD5 can1-100 hta2::HTA2-ECFP-KANMX6 cdc13-1 ura3::caURA3-pRPS20-FHA1domain-mCherry

	yKD1411
	Fig. S4
	Mata hml::ADE1 hmr::ADE1 ade3::GALHO ade1 leu2-3,112 lys5 trp1::hisG ura3-52 Rad52-YFP hta2::HTA2-ECFP-KanMX6 ura3::caURA3-pRPS20-FHA1domain-mCherry

	yKD1413
	Fig. S4
	Mata hml::ADE1 hmr::ADE1 ade3::GALHO ade1 leu2-3,112 lys5 trp1::hisG ura3-52 mata-inc Rad52-YFP hta2::HTA2-ECFP-KanMX6 ura3::caURA3-pRPS20-FHA1domain-mCherry

	yKD1183
	Fig. S3
	Mata VI-R::ura3-ISceI(lox) ura3-1::ura3-1(lox-KanMx-lox) rap1::GFP-RAP1(LEU2) hmLΔ::HPH trp1::pGal1-ISceI-TRP

	yKD1285
	Fig. S3
	Mata lys2::ura3-ISceI(lox) rap1::GFP-RAP1(LEU2) hmLΔ::HPH trp1::pGal-ISceI-TRP1

	yKD516
	Fig. S3
	Mata lys2::ura3-ISceI(lox) rap1::GFP-RAP1(LEU2) hmLΔ::HPH trp1::pGal-ISceI-TRP1 ura3-1::KanMX

	yT1159
	Fig. S3
	yKD1183 cdc5-ad

	yT1162
	Fig. S3
	yKD1285 cdc5-ad

	yT1161
	Fig. S3
	yKD516 cdc5-ad

	yT1303
	Fig. S3
	yKD1183 tid1::LEU2

	yT1304
	Fig. S3
	yKD1285 tid1::LEU2

	yT1305
	Fig. S3
	yKD516 tid1::LEU2





Multimedia Files

Supplemental Movie 1
Time-lapse phase contrast images of a representative lineage of the TetO2-TLC1 strain, from dox addition to senescence and cell death. Timer starts at dox addition.

Supplemental Movie 2
Time-lapse phase contrast images of cdc13-1 CDC5 and cdc13-1 cdc5-ad cells incubated at restrictive temperature (32°C), undergoing adaptation after several hours (cdc13-1 CDC5 strain) or permanently arrested (cdc13-1 cdc5-ad).

Supplemental Movie 3
Time-lapse phase contrast images of a representative lineage of the TetO2-TLC1 cdc5-ad strain, from dox addition to senescence and cell death. Timer starts at dox addition.

Supplemental Movie 4
Time-lapse phase contrast images of a representative lineage of the TetO2-TLC1 tid1∆ strain, from dox addition to senescence and cell death. Timer starts at dox addition.

Supplemental Movie 5
Time-lapse overlay of phase contrast and fluorescence (mCherry and CFP) images of a representative lineage of the TetO2-TLC1 strain bearing the FHA1-mCherry Hta2-yECFP reporter system, from dox addition to senescence and cell death. Timer starts at dox addition.

Supplemental References
[bookmark: _ENREF_1]Sanchez Y, Desany BA, Jones WJ, Liu Q, Wang B, Elledge SJ. 1996. Regulation of RAD53 by the ATM-like kinases MEC1 and TEL1 in yeast cell cycle checkpoint pathways. Science 271: 357-360.
[bookmark: _ENREF_2]Sun Z, Fay DS, Marini F, Foiani M, Stern DF. 1996. Spk1/Rad53 is regulated by Mec1-dependent protein phosphorylation in DNA replication and damage checkpoint pathways. Genes Dev 10: 395-406.
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