Regulation of Mec1 Kinase activity by SWI/SNF Chromatin Remodeling Complex

Supplemental Material
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Supplemental Figure 1: Genetic screening of Mec1/Tell pathways. (A) Western blot
analysis of y-H2AX induction after MMS treatment in different mutants using whole-cell
extracts (top panel). Actin was used as a loading control (bottom panel). (B) Serial
dilutions (5-fold) of wild-type cells and the indicated mutants were tested for sensitivity

to HU (50 mM). Plates were incubated at 30°C for 2 days and photographed.
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Supplemental Figure 2: Mec1 protein level was not substantially reduced in Asnf2.
(A) Western blot analysis of Mec1-FLAG in wild type (MEC1-FLAG) and mutant
(Mec1-FLAG Asnf2) strains using whole-cell extracts (top panel). Actin was used as a
loading control (bottom panel). (B) Graph showing percentage relative expression of
Mecl-FLAG in wild type (MEC1-FLAG) and mutant (Mec1-FLAG Asnf2) strains as
observed by protein levels using Western blot analysis in (A), results presented are the

mean of five independent experiments + S.D.
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Supplemental Figure 3: Cell-free extract to address Mec1/Tell activity. (A)
Mec1/Tell Kinase Activity within whole cell extracts. In vitro Kinase assays contained
ATP, GST-p53, and 5 ug whole cell extracts of different strains as indicated. The
phosphorylated p53 was detected by Phospho-p53 (Serl5) antibody (top panel, over-
exposed to reveal background level of signal). Western analysis of p53 used in the
reactions (bottom panel). (B) Kinase assays contained 0.1 ug whole cell extract of Asnf2,
100 nM GST-hChk2;. 197, and SWI/SNF complex as indicated. Concentrations of

SWI/SNF are 5, 10, 20 nM in lanes 3 to 5, respectively.
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Supplemental Figure 4: Purified components in Mec1 activation assay. (A) SDS
PAGE analysis of purified GST-p53, GST-Chk2;.597. Migration of molecular weight
markers are indicated. Gel was stained with Coomassie blue. (B, C) Mecl-Lcdl

complexes were purified with low salt (0.1M KCI) buffer or high salt (0.5M KCI) buffer,



and were treated with DNase [ or RNase A as indicated. Complexes were separated by
1% agarose gel and stained by Ethidium Bromide (B), or separated by 10% SDS PAGE
gel followed by silver staining (C). (D) Western blot analysis of Dpb11, indicating there

is no Dpbl1 contamination in purified Mec1-Ddc2 complex.
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Supplemental Figure 5: Activation of Mecl by SWI/SNF complex in absence of
known activator Dpb11. SWI/SNF complex purified from AdpbI1-1 mutant activates
Mecl kinase activity. Equimolar amounts of SWI/SNF (10nM) purified from wild type
(Y300) and dpb11-1 (Y1185) mutant strains were used in the standard kinase assay.
SWI/SNF purified from slow-growing mutants such as dpbl1-1 frequently shows slightly
reduced activities. The phosphorylated GST-hChk2,.197 was detected by Western blot

using Phospho-Chk2 (Thr68) antibodies.
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Supplemental Figure 6: Snf2 subunit of the SWI/SNF complex is required for Mecl
activation. Graph showing quantitative analysis of y-H2AX level in various mutants
described in Fig. 3a, and 3b. Results presented are the mean of five independent

experiments + S.D.
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Supplemental Figure 7: FACS analyses of DNA content of WT and Asnf2 cells. (A-

C) WT and Asnf2 cells were arrested at G1, G2/M, and S phase of the cell cycle

separately as described in the experimental procedure, and their DNA content was

measured by FACS analyses after 60 min. of arrest. G1, S, and G2/M phases are labeled

in the respective lower panel.



Strain

BY4741(WT)

Atell

Amecl

Amrel |

Amrel I Atell

Amrel | Amecl

R561

(Atell Amecl)

Asnf2
AtellAsnf2

Amrel 1Asnf2

Amrel I Aino80

Supplemental Table 1
Genotype

MATa his3Al leu2 A0 metl5A0 ura3 A0

MATa tell A::KanMX his3Al leu2 A0 metl15A0 ura3 A0

MATa smllA::KanMX mecl A::URA3 his3Al leu2 A0 metl5A0
ura3A0

MATa mrel lA::KanMX his3Al leu2AO metl5A0 ura3 A0

MATa tell A::KanMX mrel 1 A::HIS3 his3Al leu2 AOQ metl5A0
ura3A0

MATa smllA::KanMX meclA::URA3 mrel1A::HIS3 his3Al
leu2 AO met15A0 ura3 A0

MATao tellA::HIS3 smlIA::TRPI meclA::LEU2 riflA:: TRP1
rif2A:: KanMX ade?2::hisG his3A200 leu2 AOQ met15A0 lys2A0
trpl A63 ura3A0

MATa snf2A::HIS3 his3Al leu2 AQ metl15A0 ura3A0

MATa snf2A::HIS3 tellA::URA3 his3Al leu2AOQ metl15A0 ura3A0
MATa snf2A::HIS3 mrel 1A::URA3 his3Al leu2 A0 met15A0
ura3A0

MATa mrel lA::KanMX ino80A::HIS3 his3Al leu2 A0 metl5A0

Reference
Deletion
library
Deletion
library
Deletion
library
Deletion
library

This study

This study

(Chan et al.

2001)

This study
This study

This study

This study



Amrel [ Aswrl

Aexol

Asnf2Aexol

Asgsl

Asgs1Asnf2

Aradl7

Aradl7Asnf2

Addcl

AddciAsnf2

Y300 (WT)

Y1185 (dbpl1-

ura3A0

MATa mrel IA::KanMX swrlA::HIS3 his3Al leu2 AO metl5A0

ura3A0

MATa exol A:: KanMX his3Al leu2AO metl5A0 ura3A0

MATa snf2A::HIS3 exol A::URA3 his3Al leu2 AQ metl15A0 ura3A0

MATa sgs1A::KanMX his3Al leu2AOQ metl5A0 ura3 A0

MATa sgslA::KanMX snf2A::LEU2 his3Al leu2AOQ metl15A0
ura3A0

MATa radl7A::KanMX his3Al leu2AO metl5A0 ura3 A0

MATa radl7A::KanMX snf2A::URA3 his3Al leu2 AO metl5A0
ura3A0

MATa ddcl A: :KanMX his3Al leu2 A0 met15A0 ura3 A0

MATa ddclA::KanMX snf2A::URA3 his3Al leu2 A0 met15A0
ura3A0

MATa ade2-1 trpl-1 ura3-1 leu2-3 his3-11

MATa dpbli-1 ade2-1 trpl-1 ura3-1 leu2-3 his3-11

This study

Deletion
library
This study
Deletion
library

This study

Deletion
library

This study

Deletion
library

This study

(Wang and
Elledge
2002)

(Wang and



1)

Y 1185-Asnf2

Asnf5

Asnf6

Asnf11

Aswi3

MECI-FLAG

TELI-FLAG
R561-DPBI11-
FLAG
MECI-FLAG-
SNF2-HA
TELI-FLAG-
SNF2-HA
R561-SNF2-

FLAG

MATa dpbli-1 snf2A::URA3 ade2-1 trpl-1 ura3-1 leu2-3 his3-11

MATa snf5A::KanMX his3Al leu2 AOQ met15A0 ura3A0

MATa snf6A::KanMX his3A1 leu2 AOQ met15A0 ura3A0

MATa snfl1A::KanMX his3Al leu2 AO met15A0 ura3A0

MATa swi3A::KanMX his3AI leu2 AO metl5 A0 ura3A0

MATa MECI1-FLAG his3Al leu2AOQ metl5A0 ura3A0

MATa TELI-FLAG his3Al leu2AO metl5A0 ura3A0

As R561, [pDPB11-FLAG]

MATa MECI1-FLAG his3Al leu2AOQ met15A0 ura3A0 [pSNF2-HA]

MATa TELI-FLAG his3Al leu2AO met15A0 ura3A0 [pSNF2-HA]

As R561, [pSNF2-FLAG]
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Elledge
2002)
Deletion
library
Deletion
library
Deletion
library
Deletion
library
Deletion
library
(Morrison et
al. 2007)

This study

This study

This study

This study

This study



R561-
SNF2(K7984)-
FLAG
R561-INOSO-
FLAG
R561-1PK2-
FLAG
Asnf2-SNF2-
FLAG

Asnf2-
SNF2(K7984)-
FLAG
Asnf2-MEC1-
FLAG
Y300-SNF2-
FLAG

Y 1185-SNF2-
FLAG
BY4741-
MECI-FLAG

BY4741-

MECIkd-FLAG

As R561, [pSNF2(K798A)-FLAG]

As R561, INOSO-FLAG

As R561, [pIPK2-FLAG]

MATa snf2A::HIS3 his3Al leu2 AO met15A0 ura3A0 [pSNF2-
FLAG]
MATa snf2A::HIS3 his3Al leu2 AQ metl5A0 ura3A0

[pPSNF2(K798A)-FLAG]

MATa MECI-FLAG snf2A::LEU2 his3Al leu2A0Q met15A0 ura3 A0

As Y300, [pSNF2-FLAG]

As Y1185, [pSNF2-FLAG]

As BY4741, [pMECI1-FLAG]

As BY4741, [pMEC1kd-FLAG]
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This study

(Morrison et
al. 2007)

This study

This study

This study

This study

This study

This study

This study

This study



RAD53-HA As BY4711, RAD53-HA This study

Asnf2 RAD53-  Assnf2A, RAD53-HA This study

HA

Supplemental Table 2

YNLO64C 1 42.8 5 23 YDJ1
YLLO24C 1 40.2 14 30 SSA2




Supplemental Table 3

LCD1---SNF5
1 LCD1:120--SNF5:174
R.QIEQQK[1808.98]GQQTAQTALEQQR.Q K.QELQK[2535.3]LEDEK[284.17]K.F
LCD1---SNF2
2 LCD1:712---SNF2:1279
K.RESGVEEEEELK[2353.17]DSEINEILAR.N R.IMQVK[2839.41]YDEK[284.17]FQEM[147.04]AR.T
LCD1--MEC1
1 LCD1:676--MEC1:406
R.HLVDSLHDLTIK[1059.57]DQASYYEDAFEDLPEYIEEELK.M K.FNK[4333.08]TER.G
2 LCD1:676--MEC1:395
R.HLVDSLHDLTIK[1051.64]DQASYYEDAFEDLPEYIEEELK.M K.QLEK[4333.08]LR.L
MEC1--SNF5
1 MEC1:1072--SNF5:174
R.QIEQQK[926.52]GQQTAQTQLEQQR.Q R.K[2535.3]QTER.S
4 MEC1:674---SNF5:447
K.LK[284.17]VYK[1098.65]QAM[147.04]NETSEQLVPIR.L K.NM[147.04]AK[2684.45]ILK.K
MEC1---SNF2
5 MEC1:1072--SNF2:1138
R.LDGHTK[926.52]SDER.S R.K[1422.71]QTER.S
R.LDGHTK[926.52]SDER.S R.K[1422.71]QTER.S
6 MEC1:1072---SNF2:675
K.LLDQTK[926.52]DTR.I R.K[1354.75]QTER.S
9 MEC1:56---SNF2:1138
R.LDGHTK[1038.58]SDER.S R.NLK[1422.71]DQR.R
15 MEC1:1577---SNF2:1355
R.EVLLQYNIAK[2536.2]ALIAISNEDPLR.T R.ERK[2748.54]TATYNDNMSEEQWLR.Q
R.EVLLQYNIAK[2552.2]ALIAISNEDPLR.T R.ERK[2748.54]TATYNDNM([147.04]SEEQWLR.Q
R.EVLLQYNIAK[2536.2]ALIAISNEDPLR.T R.ERK[2748.54]TATYNDNMSEEQWLR.Q
18 MEC1:2318--SNF2:1306
R.NMDHSIQK[1411.79]ALK.V R.SK[1549.83]KEEELGVK.S
19 MEC1:674--SNF2:1441
R.ADTDLAMNDDDFLSK[1082.65]K.R K.NMAK[2063.97]ILK.K
R.ADTDLAMNDDDFLSK[1082.65]K.R K.NMAK[2063.97]ILK.K
R.ADTDLAMNDDDFLSK[1082.65]K.R K.NMAK[2063.97]ILK.K
R.ADTDLAMNDDDFLSK[1082.65]K.R K.NMAK[2063.97]ILK.K
R.ADTDLAMNDDDFLSK[1082.65]K.R K.NMAK[2063.97]ILK.K

R.ADTDLAMNDDDFLSK[1082.65]K.R K.NMAK[2063.97]ILK.K
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