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Figure S3. Epe1 degradation and heterochromatin binding in the FACT mutants. Related to Figure
3.

A. A representative Western blot for Epe1-Flag protein levels in whole cell extracts from the indicated
strains. Ddb71A was used as a control for the assay. Cultures were grown at 27°C +/- 20 mM
hydroxyurea (HU) as indicated. PCNA was used as a loading control.

B. ChIP-QPCR of Epe1-Flag at cnt (core centromere), dg (pericentromeric heterochromatin), /IRC
(pericentromeric heterochromatin boundary, a control region for Epe1 ChIP) and TEL1L regions in the
WT and spt16-1 (left panel) or in the WT and pob34 (right panel) strains. ChlP signals were normalized
to the average of 3 euchromatic regions. Error bars represent +/- SD from 2 independent experiments.
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Figure S4. FACT maintains histone stability and low turnover at heterochromatin. Related to
Figure 4

A. Boxplots of H3K9me2 ChlP-seq enrichment [normalized log2(ChIP/Input)] calculated in 250 bp bins
in WT and pob3A strains. TEL — subtelomeres, CEN — pericentromeres, EU — rest of the genome
(euchromatin). Average of 2 biological replicates is shown.

B. Median ChlIP enrichment [normalized log2(ChlP/Input)] of H3 in WT and pob34 strains at TEL, CEN
and EU regions (labelling as in A.). Two biological replicates are shown for each region. Statistical
analysis was performed by using a linear mixed effect model, P values are indicated above each region.
C. H3 ChlIP-seq enrichment [normalized log2(ChlP/Input)] at subtelomeres and pericentromeres at
chromosomes | and Il in WT and pob3A strains. Dark grey bars over the graphs indicate the localization
of H3K9me2 in the WT strain.

D. RITE histone turnover assay at pericentromere (imr, dg) and on an euchromatic gene (adh1) in the
WT, pob34 and pob34epe 14 strains. Primers locations (not-to-scale) are shown in the schemes above
the graphs. Input normalized ChlP signals from the uninduced samples (0 hr) were subtracted from the
input normalized signals from the B-estradiol-induced samples (4 hrs). Error bars represent +/- SEM
from 3 independent experiments.

E. RNAPII ChIP-QPCR at tlh1 gene in the WT, pob34 and pob34epe14 strains. ChIP was normalized
to the average of three euchromatic regions. Error bars represent +/- SEM from 3 independent
experiments.
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Table S1 Yeast strains used in this study

Identifier | Genotype Figure; experiment | Source
PMM201 h-, ade6-M216, htb1-FLAG:KANMX Fig. 1A,1B, 1D, Jasson Tanny
S1A, S1A-D; ChIP- | (JTB62-1)
seq
PMM202 h-, ade6-M216, htb1-FLAG:KANMX, pob3::NAT Fig. 1A, 1B, 1D, 1E, | (Murawska et
1F, S1A, S1B; al. 2020)
ChIP-seq
PMMO1 h-, leu1-32 ade6-210 ura4-D18 imr1L(Ncol)::urad+ Fig. 1C, 1E, 1F; Sigurd Braun
otr1R(Sphl)::ade6+ mat1_m-cyhS smt0 RT-QPCR (PSB 0582)
rpl42::cyhR(sP56Q) cen1:hphMX
PMM191 h-, leu1-32 ade6-210 ura4-D18 imr1L(Ncol)::urad+ Fig. 1F; RT-QPCR This study
otr1R(Sphl)::ade6+ mat1_m-cyhS smt0
rpl42::cyhR(sP56Q) cen1:hphMX, res2::KANMX
PMM196 h-, leu1-32 ade6-210 ura4-D18 imr1L(Ncol)::urad+ Fig. 1F; RT-QPCR This study
otr1R(Sphl)::ade6+ mat1_m-cyhS smt0
rpl42::cyhR(sP56Q) cen1:hphMX, res2::KANMX,
pob3::NAT
PMM41 h-, leu1-32 ade6-210 ura4-D18 imr1L(Ncol)::ura4+ Fig. 1E; RT-QPCR This study
otr1R(Sphl)::ade6+ mat1_m-cyhS smt0
rpl42::cyhR(sP56Q) cen1:hphMX, paf1::KANMX
PMM47 h-, leu1-32 ade6-210 ura4-D18 imr1L(Ncol)::urad+ Fig. 1E; RT-QPCR This study
otr1R(Sphl)::ade6+ mat1_m-cyhS smt0
rpl42::cyhR(sP56Q) cen1:hphMX, paf1::KANMX,
pob3::NAT
PMM133 h-, leu1-32 ade6-210 ura4-D18 imr1L(Ncol)::urad+ Fig. 3B; RT-QPCR This study
otr1R(Sphl)::ade6+ mat1_m-cyhS smt0
rpl42::cyhR(sP56Q) cen1:hphMX, leo1::KANMX
PMM135 h-, leu1-32 ade6-210 ura4-D18 imr1L(Ncol)::ura4+ Fig. 3B; RT-QPCR This study
otr1R(Sphl)::ade6+ mat1_m-cyhS smt0
rpl42::cyhR(sP56Q) cen1:hphMX, leo1::KANMX,
pob3::NAT
PMM72 h-, smt0, ade6-M210, leu1-32, ura4-D18, Fig. 3A, 3C-F, 2H, Sigurd Braun
locus2::mCherry::HygR, mat3M::ura4 4G; growth assays, | (PSB0565)
RT-QPCR
PMM76 h-, smt0, ade6-M210, leu1-32, ura4-D18, Fig. 3A, 3C-F, 2H, This study
locus2::mCherry::HygR, mat3M::ura4, pob3::NAT 4G; growth assays,
RT-QPCR
PMM370 h-, smt0, ade6-M210, leu1-32, ura4-D18, Fig. 3A; growth This study
locus2::mCherry::HygR, mat3M::ura4 , leo1::KANMX assays
PMM375 h-, smt0, ade6-M210, leu1-32, ura4-D18, Fig. 3A; growth This study
locus2::mCherry::HygR, mat3M::ura4 , leo1::KANMX, | assays
pob3::NAT
PMM357 h-, smt0, ade6-M210, leu1-32, ura4-D18, Fig. 3E, 3F, 3H; RT- | This study
locus2::mCherry::HygR, mat3M::ura4 , epe1::KANMX | QPCR, growth
assays
PMM360 h-, smt0, ade6-M210, leu1-32, ura4-D18, Fig. 3E, 3F, 3H; RT; | This study
locus2::mCherry::HygR, mat3M::ura4 , epe1::KANMX, | RT-QPCR, growth
pob3::NAT assays
PMM363 h-, smt0, ade6-M210, leu1-32, ura4-D18, Fig. 3C, 3D; RT- This study
locus2::mCherry::HygR, mat3M::ura4 , mst2::KANMX | QPCR, growth
assays
PMM366 h-, smt0, ade6-M210, leu1-32, ura4-D18, Fig. 3C, 3D; RT- This study
locus2::mCherry::HygR, mat3M::ura4 , mst2::KANMX, | QPCR, growth
pob3::NAT assays
PMM385 h90, cenH:: ade6p:SF-GFP (Kint2); mat3m(EcoRV):: Fig. 2C, 2D, 2E, 4A- | Bassem Al-
ade6bp:mKO2; adebp:3xE2C:hygMX at Locus2; D, S2C-G; HSS Sady (PAS332)
AREII::REI(As1, As2) assay, RT-QPCR,
ChIP-QPCR,
Western blot
PAS331 h90, cenH:: ade6p:SF-GFP (Kint2); mat3m(EcoRV):: Fig. 2C; HSS assay | Bassem Al-
ade6p:mKO2; ade6p:3xE2C:hygMX at Locus?2; Sady
AREII::REII(As1, As2), clr4::KANMX
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PAS885 h90, cenH:: ade6p:SF-GFP (Kint2); mat3m(EcoRV):: Fig. 2C; HSS assay | Bassem Al-
ade6bp:mKO2; ade6p:3xE2C:hygMX at Locus?2; Sady
AREIII::REII(As1, As2, pob3::KANMX

PMM388 h90, cenH:: ade6p:SF-GFP (Kint2); mat3m(EcoRV):: Fig. 2D, 2E, 4A-D, Bassem Al-
ade6p:mKO2; ade6p:3xE2C:hygMX at Locus?2; S2C-G; HSS assay, | Sady
AREIII::REI(As1, As2), KANMX::spt16-1 RT-QPCR, ChIP-

QPCR, Western
blot, RT-QPCR,
ChIP-QPCR

PMM411 h90, cenH:: ade6p:SF-GFP (Kint2); mat3m(EcoRV):: Fig. 3H; HSS assay | This study
ade6p:mKO2; ade6p:3xE2C:hygMX at Locus2;
AREII::REI(As1, As2), KANMX::spt16-1, epe1::NAT

PMM433 h90, cenH:: ade6p:SF-GFP (Kint2); mat3m(EcoRV):: Fig. 4C; RT-QPCR This study
ade6bp:mKO2; ade6p:3xE2C:hygMX at Locus2;
AREII::REII(As1, As2), clrdF449Y

PMM439 h90, cenH:: ade6p:SF-GFP (Kint2); mat3m(EcoRV):: Fig. 4C; RT-QPCR This study
ade6p:mKO2; ade6p:3xE2C:hygMX at Locus2;
AREII::REI(As1, As2), clr4F449Y, KANMX::spt16-1

PMM518 h-, ars1::prad15 cre-EBD-LEU2, H3.2 lox-HA-HY G- Fig. 4G, S4D, S4E; | This study
lox-T7, cdc25+, leu1-32 RITE assay, ChIP-

QPCR

PMM549 h-, ars1::prad15 cre-EBD-LEU2, H3.2 lox-HA-HY G- Fig. 4G, S4D, S4E; | This study

lox-T7, cdc25+, leu1-32, pob3::NAT RITE assay, chip-
QPCR
PMMS&57 h-, ars1::prad15 cre-EBD-LEU2, H3.2 lox-HA-HY G- Fig. 4G, S4D, S4E; | This study
lox-T7, cdc25+, leu1-32, pob3::NAT, epe1::KANMX RITE assay, ChIP-
QPCR
PMM245 h-, ade6-M216 htb1-FLAG::Hyg clr4-HA:KANMX Fig. S2A; ChiP- This study
QPCR
PMM275 h-, htb1-Flag::Hyg, pob3::NAT, clr4-HA::KANMX Fig. S2A; ChIP- This study
QPCR
PMM321 h-, ade6-M210 leu1-32 ura4-D18 Fig. 4G; RT-QPCR Daeyoup Lee
(CBL13)
PMM322 h-, fft3A::hphMX6 ade6-M210 leu1-32 ura4-D18 Fig. 4E; RT-QPCR Daeyoup Lee
(CBL3306)
PMM323 h-, spt16-1-kan ura4-D18 Fig. 4E; RT-QPCR Daeyoup Lee
(CBL2461)

PMM325 h-, fft3A::hphMX6 spt16-1-kan ade6-M210 leu1-32 Fig. 4E; RT-QPCR Daeyoup Lee
ura4-D18 (CBL4056)

PMM378 h-, smt0, ade6-M210, leu1-32, ura4-D18, Fig. 4E; RT-QPCR This study
locus2::mCherry::HygR, mat3M::ura4 , clr3:KANMX

PMM381 h-, smt0, ade6-M210, leu1-32, ura4-D18, Fig. 4E; RT-QPCR This study
locus2::mCherry::HygR, mat3M::ura4 , clr3::KANMX,
pob3::NAT

PMM445 h+, leu1-32, ade6-210, ura4-DS/E(ura4-D187?), Fig. S3A, S3B; Sigurd Braun
imr1L(Ncol)::urad+, otrR(Sphl)::ade6+, epe1-CBP- Western blot, ChIP- | (PSB2192)
FLAG:KANMX QPCR

PMM468 h+, leu1-32, ade6-210, ura4-DS/E(ura4-D187?), Fig. S3A, S3B; This study
imr1L(Ncol)::urad+, otrR(Sphl)::ade6+, epe1-CBP- Western blot, ChIP-
FLAG:KANMX, pob3::NAT QPCR

PMM450 h90, cenH:: ade6p:SF-GFP (Kint2); mat3m(EcoRV):: Fig. S3B; ChIP- This study
ade6bp:mKO2; ade6p:3xE2C:hygMX at Locus?2; QPCR
AREIII::REII(As1, As2), epe1-CBP-Flag:NAT

PMM453 h90, cenH:: ade6p:SF-GFP (Kint2); mat3m(EcoRV):: Fig. S3B; ChIP- This study
ade6p:mKO2; ade6p:3xE2C:hygMX at Locus?2; QPCR
AREII::REII(As1, As2), KANMX::spt16-1, epe1-CBP-

Flag:NAT
PAS99 h*, ura4-D18, leu1-32, ade6-M216, his7-366 Fig. S2B; cell cycle | Bassem Al-
Sady

PAS475 ars1::prad15 cre-EBD-LEU2, H3.2-lox-HA-HYG-lox- Fig. S2B; cell cycle Karl Ekwall
T7, cdc25 (HU2549)

PAS791 h%, spt16-1:KANMX, ura4-D18 Fig. S2B; cell cycle Bassem Al-

Sady
PAS886 h*, pob3::KANMX Fig. S2B; cell cycle | Bassem Al-
Sady
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Table S2 Primers used in this study

TC

Primer Sequence Usage Reference
adh1-prom _F TTTTGCTTTGCCGATGTTACTT ChIP-QPCR This study
adh1-prom _R CACCTGTCCACCACCCAC ChIP-QPCR This study
adh1-5prime_F ATTGGTGACCGTGTTGGTG ChIP-QPCR This study
adh1-5prime_R GAAAGTTGAATGTGAGGGCAG ChIP-QPCR This study
adh1-3prime_F GAAGGAAGCCGACATGATTG ChIP-QPCR This study
adh1-3prime_R CAGCTTGCTCGTAAGACTTGG ChIP-QPCR This study
act1_F AACCCTCAGCTTTGGGTCTT RT-QPCR and Sigurd Braun (P638)
ChIP-QPCR
normalization
act1_R TTTGCATACGATCGGCAATA RT-QPCR and Sigurd Braun (P639)
ChIP-QPCR
normalization
imr_F GAGCATGGTGGTGGTTATGGA ChIP-QPCR, Sigurd Braun (P1032)
RT-QPCR
imr_R CGACTAAACCGAAAGCCTCGA ChIP-QPCR, Sigurd Braun (P1033)
RT-QPCR
dg_F TGCTCTGACTTGGCTTGTCTT ChIP-QPCR, Sigurd Braun (P1020)
RT-QPCR
dg_R CCCTAACTTGGAAAGGCACA ChIP-QPCR, Sigurd Braun (P1021)
RT-QPCR
tih1/2_F ATGGTCGTCGCTTCAGAAATTGC RT-QPCR Sigurd Braun (P1024)
th1/2_R CTCCTTGGAAGAATTGCAAGCCTC | RT-QPCR Sigurd Braun (P1025)
tih1-prom_F TGGATGGTATGGGTGATTCG ChIP-QPCR Sigurd Braun (P1880)
tih1-prom_R CGCCAGCAATAACACCACAA ChIP-QPCR Sigurd Braun (P1881)
tih1-5prime_F ATGGTCGTCGCTTCAGAAATTGC ChIP-QPCR Sigurd Braun (P1886)
tih1-5prime_R CTCCTTGGAAGAATTGCAAGCCTC | ChIP-QPCR Sigurd Braun (P1887)
tih1-3prime_F TGCCCCGTACGCTTATCTAC ChIP-QPCR Sigurd Braun (P1896)
tih1-3prime_R TTGCCTTTCTAGCCCATGAC ChIP-QPCR Sigurd Braun (P1897)
SPAC212.09c_F TCCTTCAGAAATGGCTTGCT ChIP-QPCR, Sigurd Braun (P2942)
RT-QPCR
SPAC212.09c _R GCATGTGTGTTATCCCGTTG ChIP-QPCR, Sigurd Braun (P2943)
RT-QPCR
SPAC212.08c _F TAATGAGTTGCCCCGGGTAT ChIP-QPCR, Sigurd Braun (P2944)
RT-QPCR
SPAC212.08c _R CCGAATGGCAAGATGGTAAT ChIP-QPCR, Sigurd Braun (P2945)
RT-QPCR
SPAC212.12 _F TGACAGCCAAAAGCCCTACT ChIP-QPCR, Sigurd Braun (P2946)
RT-QPCR
SPAC212.12 R GTGGCAAGGCAGACTCATTT ChIP-QPCR, Sigurd Braun (P2947)
RT-QPCR
SPAC212.12 _F TGGTGTAGGGCTCATACTT ChIP-QPCR This study
(RITE)
SPAC212.12 _R CACACTGCGTTCCACTTT ChIP-QPCR This study
(RITE)
SPAC212.06c _F GTGGCAAGGCAGACTCATTT ChIP-QPCR, Sigurd Braun (P1900)
RT-QPCR
SPAC212.06c _R ACTGCTACTCCCTGGCTGTG ChIP-QPCR, Sigurd Braun (P1901)
RT-QPCR
SPAC186.05¢c_F GGGATCGTTCTCAAATTGCT RT-QPCR This study
SPAC186.05¢c_R CACCCCAATGAAAACATCAA RT-QPCR This study
SPAC186.09¢c_F TGCAGCAATTGTTGAAGCAT RT-QPCR This study
SPAC186.09c_R TTTCCAACACGGAATCCTTT RT-QPCR This study
SPAC750.02c_F CCCTTAAACATGTATGTGGTAGAT | RT-QPCR This study
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SPAC750.02¢_R ATATTTTTACACCCGCTGACG RT-QPCR This study
SPAC750.04c_F GTCACTAGGTCAGAAAGCAAGAA RT-QPCR This study
SPAC750.04c_R CGTGATATGAATCTTGATGGTGGA | RT-QPCR This study
SPAC750.05¢c_F TAGCTGCGAGACCAATGACA RT-QPCR This study
SPAC750.05¢c_R AACCGAATACCCCATAAGGTC RT-QPCR This study
SPAC750.07¢c_F GGCTTATGAGGGTGGTCAGA RT-QPCR This study
SPAC750.07¢c_R ACACCATTGTACGTTTCAAAGC RT-QPCR This study
SPAC750.08c_F ATCGTTTTTGCGGTTTTGAA RT-QPCR This study
SPAC750.08c_R CAACTTGGCATCATCTTTGG RT-QPCR This study
ade2_F AGGCATCTGATCCCAATGAG ChIP-QPCR Sigurd Braun (P2670)
normalization
ade2_rev ATTTTGGATGCCTTGGATGA ChIP-QPCR Sigurd Braun (P2671)
normalization
IRC_F TTGGCAAACTTCAAGGGAGT ChIP-QPCR Sigurd Braun (P3230)
IRC_R CCCGCAAAACCATAAAATGT ChIP-QPCR Sigurd Braun (P3229)
cnt_F TCGCCGGTAACAAAAGGATCA ChIP-QPCR Sigurd Braun (P1953)
cnt R GCATTAGACAACTCGTTCGATC ChIP-QPCR Sigurd Braun (P1954)
tel1_F CGGCTGACGGGTGGGGCCCAATA | ChIP-QPCR Sigurd Braun (P1906)
tell_R GTGTGGAATTGAGTATGGTGAA ChIP-QPCR Sigurd Braun (P1907)
tel2_F TATTTCTTTATTCAACTTACCGCAC | ChIP-QPCR Sigurd Braun (P1908)
TTC
tel2_R CAGTAGTGCAGTGTATTATGATAA | ChIP-QPCR Sigurd Braun (P1909)
TTAAAATGG
sgRNA_CIr4dF449Y_F | CTAGAGGTCTCGGACTCAAAGACA | sgRNA for This study
TTCAGCCTCTAGGTTTCGAGACCC | CIrdF449Y
TTCC mutant
generation via
CRISPR Cas9
sgRNA_CIrdF449Y_R | GGAAGGGTCTCGAAACCTAGAGG | sgRNA for This study
CTGAATGTCTTTGAGTCCGAGACC | CIrdF449Y
TCTAG mutant
generation via
CRISPR Cas9
HR_CIr4F449Y_F GCTGTTCGGAACCATGGATTTCGA | primer for This study
ACCATTTATGATCTCGCTTTTTTTG | homology
CCATCAAAGACATTCAGCCTCTAG | cassette
AAGAGCTTACATATGATTACGCTG | generation for
GTG Clr4dF449Y
mutagenesis via
CRISPR Cas9
HR_CIr4F449Y_R ACCACATTTGCACTGCCGGCGAAG | primer for This study
TTTTGAAATTCTATTTTGCTGAGAT | homology
TTTTGAGATTGAACAGGTGAGAAA | cassette
TCTTTTGCACCAGCGTAATCATAT generation for
GTA Clr4dF449Y
mutagenesis via
CRISPR Cas9
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