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Supplementary Figures Legends

Figure S1. Analyses of EL7E1 immuno-purified Rad53.

(A) Western blot analysis of cell lysates before and after EL7E1 immunoprecipitation under
unperturbed (-) and MMS-treated (+) conditions, showing the protein levels and characteristic
mobility shifts of Rad53. Aliquots of eluents after immunoprecipitation were examined on the
same blot.

(B) Coomassie blue staining for the indicated unlabeled and spiked-in SILAC-labeled EL7E1
immuno-purified Rad53 protein complexes. Tryptic peptides from 12 gel slices per mixed
sample were subjected to LC-MS/MS analysis using an LTQ-Orbitrap hybrid MS analyzer. The

majority of Rad53 was contained in fraction 4.

Figure S2. Rad53 phosphorylation analyses upon S phase DNA damage.

(A, B) Bar graphs indicating the effects of mutations of the kinase domain or checkpoint
mediators on the relative levels of mono-phosphorylated S789, S793 or S795, di-phosphorylated
S789-S793, S789-S795, or S793-S795, and tri-phosphorylated S789-S793-S795 (A), and
phosphorylated S198, S373, S750, S766, and S789 (B). Note that the detection of
phosphorylation at S789, S793, and S795 was resulted from the same tryptic Rad53 fragment
IHS™2V/SLS™22QS™QIDPSK so that, compared to WT, impairment of phosphorylation at S789,
but not S793 and S795, in kinase-defective strains would cause a pattern of impairment for the
levels of mono-phosphorylated S789, di-phosphorylated S789-S793/S789-S795, and
tri-phosphorylated S789-S793-S795 but enhancement for the levels of mono-phosphorylated
S793/S795 and di-phosphorylated S793-S795.

(C) Precursor mass spectral scans of the unlabeled (light) and spiked-in SILAC-labeled (heavy)
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Rad53 tryptic fragment counterparts for an unmodified Rad53°"°%" fragment FLLQDGEDIK as
input control (a) and the unphosphorylated (b) and mono-, di-, tri-, and tetra-phosphorylated (c-f,
respectively) SCD2 Rad53*®**? fragment MSPLGSQSYGDFSQISLSQSLSQQK (the M468
was S-oxidized) in the indicated strains. Mass to charge ratio (m/z) of the monoisotopic
precursor is labeled in each top panel.

(D) Tandem mass spectral assignments of a tetra-phosphorylated SCD1 tryptic peptide [the
N-terminal Met is N-acetylated and S-oxidized in the monoisotopic precursor m/z of 1170.41
(MH,)?']. * indicates the signature loss of phosphoric acid (98; H3PO,) that is labeled in the b
and y ion assignments.

(E) Tandem mass spectral assignments of a tetra-phosphorylated SCD2 tryptic peptide [the Met
is S-oxidized in the mono-isotopic precursor m/z of 1013.72 (MH3)**]. * indicates the signature
loss of phosphoric acid (98; H3PO,) labeled in the b and y ion assignments.

(F) Bar graphs showing the estimated phospho-stoichiometries of selected Mec1/Tell-target sites
(a) and auto-phosphorylation sites (b) based on the relative depletion ratios of the corresponding
unphosphorylated peptides. Note that S789 and S791 in (a) and S175, S743, and S750 in (b) with

small font are not Mec1/Tell sites and auto-phosphorylation sites, respectively.

Figure S3. Examination of Mrcl- and Rad9-mediated Rad53 activation.

(A, B) Precursor mass spectral scans of the unlabeled (light) and spiked-in SILAC-labeled
(heavy) Rad53 and the co-precipitated Mrcl (A) and Rad9 (B) tryptic fragment counterparts in
the indicated strains. Spectra in (a) are from an unmodified Rad53 fragment as input control, and
the others are from several phosphorylated Mrcl or Rad9 fragments as indicated. The * in (A)

indicates the m/z from contaminated peptide ions.



(C) Bar graphs showing the effects of SCD1, rad9, and mrcl mutations on phosphorylation
levels of DNA damage inducible auto-phosphorylation sites after 45 min (a) and 135 min (b)
treatment of MMS in S phase.

(D) Western blot analysis of Rad53 immunoprecipitations probed for Rad53 and co-precipitated
Rad9. Samples were collected during alpha-factor G1-arrest (0’) and at the indicated time points

after release into the S phase with 0.05% MMS.

Figure S4. Combined effects of rad9A or mrclA with SCD1 mutations on Rad53
auto-activating and priming phosphorylation.

(A) Precursor mass spectral scans for an unmodified Rad53°"%°" fragment FLLQDGEDIK and
the phosphorylated Rad53**% fragment VQGNGSFMKTFCGTLAYVAPEVIR (the underlined
M352 and T354 was S-oxidized and phosphorylated, respectively) in the indicated, unlabeled
“light” (L1~L11) experimental samples relative to the SILAC-labeled “heavy” (H)
DNA-damaged WT references. The effects of SCD1 mutations with fewer TQ preserved (L1~L4)
and the combined effects with rad9A (L5~L8) or mrclA (L9~L11) on the levels of pT354 are
shown in (a) to (c), respectively. Mass to charge ratio (m/z) of the monoisotopic precursor is
labeled at each top panel.

(B and C) Monoisotopic peak XICs (with 25 ppm tolerance) for an unmodified Rad53%7°°"
fragment (a) and the mono-phosphorylated rad53-T8-3AQ*™"’ fragment (b) in the indicated,
unlabeled “Light” Rad53™ >4 relative to the normalized spiked-in “Heavy” DNA-damaged WT
references. The effect of rad9A (B) or mrclA (C) on the levels of mono-phosphorylated
MENIAQPTQQSAQAAQR in rad53-T8-3AQ were semi-quantitated by normalizing the levels

of the corresponding spiked-in references and their inputs. In panel b, the XICs of light



rad53-T8-3AQ""" are principally from T8-mono-phosphorylated MENIAQPTQQSAQAAQR
based on the tandem MS spectra (data not show), while the XICs of heavy Rad53'"
(MENITQPTQQSTQATQR) are from the mixture of four possible mono-phosphorylations at T5,
T8, T12, and T15. The XICs in (C) were acquired from UHPLC-MS/MS analyses, thereby
showing higher separation power than those in (B).

(D) Monoisotopic peak XICs (with 25 ppm tolerance) for an unmodified Rad53°7%®" fragment
(@) and the mono- and di-phosphorylated SCD1 rad53-T5T8-2AQ"!" fragment (b and c,
respectively) in the indicated, unlabeled “Light” Rad53™"®#*Q relative to the normalized
spiked-in “Heavy” DNA-damaged WT references. The effect of rad9A (L2 relative to L1) or
mrclA (L3 relative to L1) on the levels of mono- and di-phosphorylated
MENITQPTQQSAQAAQR in rad53-T5T8-2AQ were semi-quantitated by normalizing the
levels of the corresponding spiked-in references and their inputs. In panels b and c, the XICs of
heavy Rad53"'" (MENITQPTQQSTQATQR) are from the respective mixtures of four possible
mono-phosphorylation and six possible di-phosphorylation at T5, T8, T12, and T15 within the
SCD1 (see Table S2).

(E) Monoisotopic peak XICs (with 25 ppm tolerance) for an unmodified Rad53°"%®"® fragment (a)
and the mono-phosphorylated Rad53"™*" fragment (b) in the unlabeled, indicated “Light” Rad53

relative to the normalized spiked-in “Heavy” DNA-damaged WT references.

Figure S5. Combined effects of rad9A with FHA mutations on phosphorylation dependent
depletion of unphosphorylated SCD1 fragment. Monoisotopic peak XICs (with 25 ppm
tolerance) for an unmodified Rad53%°°” fragment (a) and the unphosphorylated Rad53"*’

fragment (b) in the indicated, unlabeled “Light” strains relative to the normalized spiked-in



“Heavy” DNA-damaged WT references. Note that the L1 peaks were from the immuno-purified
Rad53 WT in unperturbed S phase condition, while L2 to L4 peaks were from 0.05% MMS

damaged S phase for WT, rad53-R704 rad9A, and rad53-R6054 rad9A, respectively.

Supplementary Table 1. Genotypes of yeast strains used in this study.

Strain Genotype Source

W1588-4C | MATa ade2-1 canl-100 leu2-3,112 his3-11,15 R. Rothstein
trpl-1 ura3-1 RADS

2159-9D MATa ADE2 CAN1 mrc1-AQ-13myc-HIS3 H. Klein

Y53 sml1::HIS3 (@D

Y57 rad53-R70A sml1::HIS3 @)

Y59 rad53-K227A sml1::HIS3 2

Y122 rad9::LEU2 sml1::HIS3 3

Y123 rad9::LEU2 rad53-R70A sml1::HIS3 3

Y205 rad53-R605A sml1::HIS3 4)

Y206 rad53-R70A-R605A smi1::HIS3 4)

Y1015 rad53-4AQ sml1::HIS3 (5)

Y1016 rad53-T5-3AQ sml1::HIS3 (5)

Y1017 rad53-T8-3AQ sml1::HIS3 (5)

Y1018 rad53-T5T8-2AQ sml1::HIS3 (5)

Y1075 rad9::LEU2 rad53-R605A smi1::HIS3 This study

Y1095 rad9::LEU2 rad53-R70A-R605A sml1::HIS3 This study

Y1206 rad9::LEU2 rad53-4AQ sml1::HIS3 This study

Y1208 rad9::LEU2 rad53-T5-3AQ smi1::HIS3 This study

Y1210 rad9::LEU2 rad53-T8-3AQ smi1::HIS3 This study

Y1212 rad9::LEU2 rad53-T5T8-2AQ sml1::HIS3 This study

Y1378 mrc1-AQ-13myc-HIS3 rad53-4AQ smll::HIS3 This study

Y1397 rad53-T5T8T15-1AQ smll::HIS3 This study

Y1398 rad53-T5T8T12-1AQ smll::HIS3 This study

Y1451 rad9::LEU2 rad53-T5T8T15-1AQ sml1::HIS3 This study

Y1456 rad9::LEU2 rad53-T5T8T12-1AQ sml1::HIS3 This study




Y1584 lys2::NAT arg4::KAN CAN1 This study

Y1587 rad53-D339A sml1::HIS3 This study

Y1632 mrc1-AQ-13myc-HIS3 sml1::HIS3 This study

Y1633 mrc1-AQ-13myc-HIS3 rad9::LEU2 smi1::HIS3 This study

Y1634 mrc1-AQ-13myc-HIS3 rad9::LEU2 rad53-4AQ This study
smll::HIS3

References:

1. Zhao, X., Muller, E. G. D., and Rothstein, R. (1998) A Suppressor of Two Essential
Checkpoint Genes Identifies a Novel Protein that Negatively Affects dNTP Pools. Molecular
Cell 2, 329-340

2. Pike, B. L., Hammet, A., and Heierhorst, J. (2001) Role of the N-terminal
Forkhead-associated Domain in the Cell Cycle Checkpoint Function of the Rad53 Kinase.
Journal of Biological Chemistry 276, 14019-14026

3. Pike, B. L., Yongkiettrakul, S., Tsai, M.-D., and Heierhorst, J. (2003) Diverse but
Overlapping Functions of the Two Forkhead-associated (FHA) Domains in Rad53 Checkpoint
Kinase Activation. J. Biol. Chem. 278, 30421-30424

4. Pike, B. L., Tenis, N., and Heierhorst, J. (2004) Rad53 Kinase Activation-independent
Replication Checkpoint Function of the N-terminal Forkhead-associated (FHA1) Domain. J. Biol.
Chem. 279, 39636-39644

5. Lee, H., Yuan, C., Hammet, A., Mahajan, A., Chen, E. S., Wu, M. R., Su, M. |, Heierhorst,
J., and Tsai, M. D. (2008) Diphosphothreonine-specific interaction between an SQ/TQ cluster

and an FHA domain in the Rad53-Dunl kinase cascade. Mol Cell 30, 767-778



0
A Q B

o o

% & Wt
‘;p é&’ (untreated S phase)

@ &Q\ N
\ WT/SILAC

@“ #‘" ﬁ*’ Q}@ MMS

+ + + 0.033% MMS

Rad53

EL7E1
heavy chain

Chen_Fig. S1

WT
(S phase + MMS)
-+

WT/SILAC



A BWT B BEWT
BWT+MMS (0.05%; 45 min) BWT+MMS (0.05%; 45 min)
mK227A+MMS mK227A+MMS
Brad9A+MMS Hrad9A+MMS
~ 900 ; Bmrcl-AQ+MMS = 200 3 mmrcl-AQ+MMS
& B mrc1-AQ rad9A+MMS E 150 ] "mre1-AQ rad9A+MMS
c 800 A c
2 £ 160
S 700 1 S
g £ 140
£ 600 4 K=
§ § 120 1
500 1
s S 100 1
Y— N—
o 400 - o
P P 80 A
9 300 [
8 LS
.g 200 A .g 40 A
© ] © E
o 100 o 20
v o
0 1 0 -
9 H H P P P A2 S P
4\% /\Q /\9 ,\Cb ,\Q %»?-" ‘.9@ Al Al é\
€ o F o oF SRR R R
A& A
F & £
.-,,\Q Q <Q AD
¢® &
& ¢
QQ
D Iﬂ*lﬁ y12_yi1 ya* yg* y7 YB[SEHFF
Ox Ph Ph Ph Ph
M E NIJTJQJPT Q' Qs TgAJTlQ R -
b4  bs* be* b7 b2t b10*bitws bia*bia'bis*
- X2 x2
100 1121740 !
90 [MH,-98]2* ] 43:51.5&
80
§ 70
3
S &0
o
g 5 [MH,-196]>*
% 40 bs-98 yii-.
o b11.NH3
30 Y5-NH3 1072.35
y6  ye-98 Y12-NH3
2 - b10-98 'I Y1498 hus1
25 o 951‘3/‘,9_ e k| L TR
10 4 .43 T 13- 168754 ol
0

400 600 800 1000 1200 1400 1600 1800 2000
E "
y222* y182y1re yi3  ynryiw*ys* ys ys ys ya* y3
Ox Ph Ph Ph Ph
-MSPITGﬂQ SYlﬂD FI;IﬂrllrSLS QISILlle Q, K-
ba bs* b7* bs* bs bio?* bi12*b1abisa*bis 4 bir* b20?* b24?*
b1s-H,0
i x4 | T x4
100+ 981.34
90
80
70 1453.41
8 7
5 .
3 604
c -
3 1
< 507
:$ yio
= 1 1265.37
§ 40_; 6537 |
304 ySY"" b4
] 12.98 bisss
20: y4-98  ya b17
E - 570.24 BISN, s
1 1775.53
107 \\ bie+,0974.31
403.35 b17-98
D_

800

1000 1200

miz

1400

1600

1800 2000

Chen_Fig. S2

L1:WT
L2: WT+MMS (0.05%; 45 min)

L3: mrc1-AQ rad9A+MMS H: WT/SILAC+MMS

@) Input control (®) ©
p (Rad53455-492)3+ (p_Rad53453492)3‘-
(Rad53570—579)2+ L1 H
v o s710 036.43
100—589.31 100 H 1001 "
® . 90977 :9\13’3'76 | '
§ 07 ll 'I 0 I L \‘l’“ 07|“I Irl
B 0042 M q0044 10042y
3 ] ] H 7
< ] ]
g G_ \| 'I G_| ll ‘HII G_‘ ||. ||IVI
g 10043 M 10043 1003
Tl Al S
07| l‘|‘ -l 07‘ ll.I ‘\H'I 07 ‘ ||I JMI"‘
590 910 935
m/z mz m/z
(d) (e) ()
(pp_Rad534EE-492)3+ (ppp_Rad534EE-492)3+ (pppp_Rad53455-492)3+
i obh 74 o6 40
100 3% 100 " 100 '
] ] Y ]
L1 I ]
@ 960.41 Jog7.07 ' u a I
t% 0 d’z 0 1 N I L 0 1 |4
L2 -
'§ 100 H 100 W 100 ]
=}
< % | ] ] |
£ o0 " 0- o} .
% 100 L3 100 H 100+
2 ] ]
Ls i | |
o, 0— 0 bt
960 990
m'z mz
F 788,
(a) §791,
, S53  Tsa3 T3t S793
0 p
X ]
§ 201
E |
Q ]
3 40
2 ]
o 4
n ]
0 60 |
o ]
m T .
2 80 ] B WT+MMS (0.05%; 45 min)
T 80 1mK227A+MMS
o) 1 Brad9A+MMS
o 1mmrc1-AQ+MMS
-100 J ®mrc1-AQ rad9A+MMS

~
(=)
~

BWT+MMS (0.05%; 45 min)

Relative levels of depletion (%)

-80 1 mK227A+MMS
Erad9A+MMS
Emrc1-AQ+MMS

_100 1 ®mrc1-AQ rad9A+MMS




Chen_Fig. S3

A

L1: WT+MMS (0.05%; 45min), L2: rad53-4AQ+MMS, L3: rad9A+MMS, L4: rad53-4AQ rad9A+MMS, H:WT/SILAC+MMS
(a) Input ctrl (Rad53) (b) Mrc1 phosphopeptide (c) Mrc1 phosphopeptide (d) Mrc1 phosphopeptide
(*"*DLKPDNILIEQDDPVLVK3)3* (EDGLVNETpS1'54QALK)2+ (IPVpSIQQDK)Z* (TPLLTTGRPGApT72QR)2*

L1 H L1 H L1 H
10028871 69406 74234 746 34 L1 s58.28 47924 485.91
3 v | 1 v } 354425 ;T ‘
§ H'I , |J 1 i ‘ . | . Ly | l:LZ ||
H _ L2 H =* _
§ 3 ] 3"2 s 558.28 1| = . H
_g Hl. | IJ 1 ‘ | l-t|| { I Il Y ™ 1 Ill T;Il
< 100 H L3 L3 o
® ] ]
] H } H _Ls‘
% i H'I ||IJ 1 [ | L | . [T I T |1 H
3 0 H _ L4 L4
03 H'l ||IJ 3 [ | H H 9 MI. H
T (SR R R R B R L L L A (L S L A L ARARE R LA AR LR AL RAR LA
890 695 742 744 746 748 554 556 558 480 485
mz mz mz mz

L1: WT+MMS (0.05%; 45 min), L2: rad53-4AQ+MMS, L3: mrc1-AQ+MMS, L4: rad53-4AQ mrc1-AQ+MMS
H: WT/SILAC+MMS

(3) Inputcontrol (Rad53) (P) (Radg) (;)g (Rad9) (@) (Radg) (®)  (Radg) M Rade)
(P°FLLQDGEDIK®9)2+  (MPIANFFK™1)* ( NELII}Agr\ll‘RFﬁngpSQ (MMFISACIEKE (1229FL[YANENNGK 12¢¢)2+ (9%6]| LEDNEK?"3)*
L1 H H L1 H H H H
100710 89332 q00qL1 U2 qg0io7100 17600 oo 4 4882 qoo g OB g0l 491
R TR ¥ RN R | P sl A T O |
o) 0 | 1 G_ 11 g L | 0 | 0 N | C_ | L
2 100 H o 100452 100412 100 2 H 10045 1004 52 H
s L2 ] H ] H .
S TP VR | [T 1l L | b ER .
= 0 L 1 0 L 1 0 L L, 0 L ] 0 ] L 0 I ]
2 1001 L3 H 100L3 H 10043 H 100 L3 H 10043 H 100— L3 H
@ i i |
g Al I LI % \l 3I | ] ‘I
= odll L o1l I oL Lili I oL, o1Lh I 0 : .
= H L4 4 4 4 Z
< 1003 P 1007 H 1007 H 1003 T 1003 i T 1003 T
c ||J‘I T T T T | 07 ‘ ||‘ [ | I|l‘ T c_ |]‘| T \‘!‘ O T ||‘ T T T |\ O T l\ T ‘ IIII T C T ‘ll T ‘ T || T
590 595 370 375 485 645 490
m/z miz m'z miz miz m'z
mWT
(a) B WT+MMS (0.05%:; 45 min) (b)
B rad53-4AQ+MMS (0.05%; 45 min)
mrad53-4AQ mrc1-AQ+MMS (0.05%; 45 min) mrad53-4AQ mrcl1-AQ+MMS (0.05%; 135 min)
gé‘ 100 1 Hrad53-4AQ rad9A+MMS (0.05%; 45 min) 100 2 rad53-4AQ rad9A+MMS (0.05%; 135 min)
=t
Re]
g 80 - 80 A
o
-
o
@ 60 ] 60 ]
= L It
o
° a0 40 -
o)
>
Q@
o 201 Im 20 )
S 1
K . i Al F | | W L g .I‘..l_lll.@...l,]..\lll
@ ’\° »&‘ rer n.‘.? Gl 'v 69 é’ éf? » o F 08 T E P S P PGP P P o
FEELEETEEFEE E f«‘* @@é@@@&é@éé"@ﬁ:@ {ﬁ‘*@
N N
E & ¢ ¢
D Immunoprecipitation of Rad53
rad53-4AQ
WT rad53-4AQ mre1-AQ

aF MMS/YPD o-F MMS/YPD o-F MMS/YPD (0.05%)
V 45 90135 V 45 90 135 ¥ 45 90 135 (min)

Rad9 - - - et

- Phospho-
Rad53|:~"..--- -N". Rad53
1 2 3 4

5 6 7 8 9 10 11 12




A Chen_Fig. S4
(@) (b) (©)

L1: WT+MMS (0.05%; 45 min) L5: rad94 +MMS (0.05%; 45 min) » o X
L2: rad53-T5T8-2AQ+MMS L6: rad53-T5T8T12-1AQ rad9A +MMS L9: mre{A+MMS {0.05%; 45 min)
L3: rad53-T8-3AQ+MMS L7: rad53-T5T8-2AQ rad9A +MMS L10:rad53-T5T6-2AQ mro1A+MMS
L4: rad53-4AQ+MMS L8: rad53-T8-3AQ rad9A +MMS L11: rad53-T8-3AQ mrc1A+MMS
H: WT/SILAC+MMS H- WT/SILAC+MMS H: WT/SILAC+MMS
Input control pT354 Input control pT354 Input control pT354
(Rad53670-679)2+ (Rad53345-368)3+ (Rad53670-678)2+ (Rad53345-368)3+ (Rad53670-679)2+ (Rad53345-368)3+
L1 1 L5 H L9 L9 H
914.43 H LS H 920.44
100 589.31 5'9"3.32 100 920.44 100 589.31 5'943.32 10079]?4.43 920.44 100 589.31 59332 100 914.43
50% | 50 h 50 50— 50 j 50
0 ' | G_ " L ‘M“ 0: A‘ Il 0: Iﬂ. NLIAT G: ‘ | 0 3 I‘.
100 12 1004L2 16 H L0 H
H B H 100 100 H 100 100 H
= = e 3
0 L. ! 0 oL UL | GZHIH ) L oL | 0 Mlu. X IJ
100 Ho 1004 L7 H , H
L3 :LS H 100: 100 H 100; L1 100 H
50 I 505 l 50— 50L7 50— l 50 ..
0 ! ' = L. il 3 L L o3 I ) ’I. o3 .1 | T IJ.
100 H 100 H L8 H T T T IR
] 1002 100*: H 590 595 915 920
50 L4 50 . = m/z m/z
“ e | 503 503
0— \‘\ T \'| Gil‘nr'\ T T 4 G: ‘ ‘i‘ = ‘l‘ ozl‘?-i e |‘|
590 595 915 920 590 595 915 920
m/z m/z miz miz
B L1: rad53-T8-3AQ L2: rad53-T8-3AQ rad9A C
H: WT/SILAC H: WT/SILAC L1: rad53-T8-3AQ L2: rad53-T8-3AQ mrc1A
(@) Input ctr: Rad535795™ fragment (miz, LH: 589.31/593.32) F- WTISILAC H: WTISILAC
(a) Input ctrl: Rad5367%-67 fragment (m/z, L/H: 589.31/593.32)
o 100, 593324 593 32 H 593.32H
g 5?331 B 1 L2 0100 593.32H 589312
£ o\ g 579\31 L1
3 5] |\ B
o
E \R E * /
g 0 = E /
70 72 g0\\|\|\|\|\ Dl\lll\|\\
(b) Mono-phospho-rad53-T8-3AQ"7/-Rad53™7 fragment 35
(m/z, L/H:1005.44/1055.46) (b) Mono-phqspho—radSS T8-3AQ" 1}’-Rél(.‘1531 ’ fragment
. 1005441 - 1055451 (m/z, L/H:1005.44/1055.46)
: 100 0 /\ 2100 1053.45H 100 105?.46H
B 3 Hooblas L1 \
3 50710546 50 /oo 4412 E Ay \
) ; /\ < 50 | \ 50 \ \
5 \ £ Jﬂf \ PRl
e o 01+ 3 TN LN
36 38 36 38 © o /. B — ey .‘w\ :
Time (min) Time (min) 16 18 16 18
Time (min) Time (min)
D L1: rad53-T5T8-2AQ L2: rad53-T5T8-2AQ rad9A L3: rad53-T5T8-2AQ mrc1A E
H: WT/SILAC H: WT/SILAC H: WT/SILAC
(a) Input ctrl (no PTM): Rad53570679 fragment (m/z, L/H: 589.31/593.32) L1: WT Rad53 L2 mredA
» 100 580.31L1 100 5893112 100 589.31L3H H: WT/SILAC H: WT/SILAC
E a0 P s \vgf—s RPN (@) Input ctrl: Rad5 357957 fragment (m/z, L/H: 589.31/593.32)
§ 60 §100 :::,;;L; 100
e 40 B f/'\ 58931 5gg3112
B 20 3 | \»\—>593 32H
2 ‘é 50 \\\ 50
0 = AN
B 36 (min) g N \\
(b) Mono-phospho-rad53-T5T8-2AQ"-"7/-Rad53'""" fragment (m/z, L/H: 1020.45/1055.46) L Vs B e T T T 1 00— T T T \ T
1020.45 L1 36 35
; 100 (‘\ pTS 100 100 (b) Mcno-phospho-Rad53!17/-Rad53!1" fragment
$ 80 80 80 (m/z, L/H:1050.46/1055.46)
L2
3 80 pTEH \I 60 102?\-45 60 . o 100, 1050.46L1 100
R 105540/ Vol ®dmsas | 0T i0ssgs 10204 5 1085.46 105045 108546H
£ 20 (AR H,.f\/ 20 N\ X E
2 IPVAN SN /AN 2 50 Ld 50
0 0 e 0 e T
16 17 18 16 17 18 16 17 18 (min) % / \J
(c) Di-phospho-rad53-T5T8-2AQ" "7/-Rad53""7 fragment (m/z, L/H: 1060.43/1095.44) E 0 0
100, 108043L1 100 100 16 17 18 16 17 18
; . /\‘ ppT5TS o & Time (min) Time (min)
[}
g 80 1060.43.2 60
¢ 40 40 ’\ 40 1080.43L3
% BER/RN 1-0\95-44_'1 22 \109544H 22 4\\ 10954f'H
LA e e e \\II\\I\|\ e

16 18 20 16 20 16 18 20 (min)



L

1: WT (untreated)
H: WT/SILAC
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(a) Input ctrl (no PTM): Rad53670-679 fragment (m/z, L/H: 589.31/593.32)
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(b) Unphosphorylated Rad53'-17 fragment (m/z, L/H: 1010.48/1015.48)
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