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Figure S1 (Figure 1 continued). USP7 Is Physically Associated with the MRN/MDC1 Complex. (A) Whole cell 
lysates from HeLa cells treated with vehicle or DNase I were immunoprecipitated with anti-USP7 and then 
immunoblotted with antibodies against the indicated proteins. (B) Fast protein liquid chromatography analysis of 
MDC1-containing protein complex. Nuclear extracts from HeLa cells were purified with FLAG affinity gel from 
FLAG-MDC1-expressing HeLa cells and eluted with FLAG peptide. The eluates were fractionated on Superose 6 size 
exclusion columns with high salt buffer. Chromatographic elution profiles (upper panel) and Western blotting analysis 
(lower panel) of the chromatographic fractions are shown. Equal volume from each fraction was analyzed and the 
elution positions of calibration proteins with known molecular masses (kDa) are indicated. (C) GFP-tagged deletion 
mutants of USP7 were transfected into HeLa cells followed by co-immunoprecipitation and immunoblotting analysis. 
MATH, the meprin and tumor necrosis factor-receptor associated factor (TRAF) homology domain; CD, catalytic 
domain; UBL, ubiquitin like domain. (D) FLAG-tagged deletion mutants of MDC1 were transfected into HeLa cells 
followed by co-immunoprecipitation and immunoblotting analysis. The asterisk indicates the FLAG-N3 mutant. (E) 
GST-pull down assays with bacterially expressed GST-fused PST or BRCT domain of MDC1 and His-tagged 
recombinant full length or deletion mutants of USP7 purified from Sf9 cells. GST affinity beads-precipitated proteins 
were examined by immunoblotting with His antibody. The asterisks indicate the recombinant proteins stained by 
Commassie Blue. (F) His-pull down assays with full length or deletion mutants of USP7 purified from Sf9 cells and in 
vitro transcribed/translated proteins as indicated. (G) GST-pull down assays with bacterially expressed GST-fused full 
length or deletion mutants of NBS1 and His-tagged recombinant full length or USP7/MATH purified from Sf9 cells. 
The asterisks indicate the recombinant proteins stained by Commassie Blue. (H) Illustration of the molecular 
interfaces required for the association of USP7 with the MRN/MDC1 Complex. FHA, fork head associated domain; 
C-ter, C-terminal region; PST, proline/serine/threonine rich repeats domain. 
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Figure S2 (Figure 2 continued). USP7 Is Recruited to DSB Sites. (A) Quantitation of the laser stripes intensity. HeLa 
cells stably expressing GFP-USP7 were subjected to laser micro-irradiation and live cell imaging at the indicated time 
points. The relative fluorescent intensities in micro-irradiated areas to the background signal of the undamaged regions 
(determined by Image J software) are plotted and shown. (B) HeLa cells subjected to UVA-laser microdissection were fixed 
and immunostained with antibodies against USP7 and γH2AX, or USP7 and MDC1 followed by confocal microscopy 
analysis. Scale bar, 10 µm. The relative fluorescent intensities are plotted as shown. (C) HeLa cells were transfected with the 
indicated siRNAs and subjected to UVA-laser microdissection. Then, cells were fixed and immunostained with antibodies 
against USP7 and γH2AX followed by confocal microscopy analysis. Scale bar, 10 µm. The relative fluorescent intensities 
are plotted as shown. (D) Quantitation of the laser stripes intensity. HeLa cells stably expressing GFP-USP7 were 
transfected with the indicated siRNAs, and cells were then subjected to laser micro-irradiation and live cell imaging analysis. 
(E) Western blotting analysis with cellular lysates from HeLa cells transfected with the indicated siRNAs. (F) Western 
blotting analysis with cellular lysates from GFP-USP7 stably expressing-HeLa cells with the indicated genes knockdown. 
For USP7 bands, the higher one with larger molecular weight represents GFP-tagged USP7, while the lower one indicates 
endogenous USP7. (G) HeLa cells stably expressing GFP-USP7 deletion mutants were subjected to laser micro-irradiation 
and live cell imaging analysis. Scale bar, 10 µm. Quantitation of the laser stripes intensity is shown. The laser path is 
marked with arrows. In (A), (D) and (G), more than 20 nuclei were scored from biological triplicate experiments. **P<0.01. 
Two-way ANOVA. In (B) and (C), more than 100 nuclei from biological triplicate experiments were scored. *P<0.05; 
**P<0.01. One-way ANOVA.  
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Figure S3 (Figure 2 continued). USP7 Acts Upstream of 53BP1, BRCA1, and RNF168. (A) HeLa cells stably 
expressing GFP-USP7 were transfected with the indicated siRNAs, then cells were subjected to laser micro-irradiation and 
live cell imaging analysis (left panel). Scale bar, 10 µm. The relative fluorescent intensities in micro-irradiated areas to the 
background signal of the undamaged regions (determined by Image J software) are shown from biological triplicate 
experiments with more than 20 nuclei (right panel). P values were determined by two-way ANOVA. (B) HeLa cells were 
transfected with the indicated siRNAs and subjected to UVA-laser microdissection. Then, cells were fixed and 
immunostained with antibodies against γH2AX and USP7 followed by confocal microscopy analysis (left panel). Scale bar, 
10 µm. The relative intensities of laser stripes to uncut regions are presented with box plots from biological triplicate 
experiments with more than 100 nuclei (right panel). P values were determined by one-way ANOVA. (C) Western blotting 
analysis with cellular lysates from GFP-USP7 stably expressing HeLa cells transfected with the indicated siRNAs. For 
USP7 bands, the higher one with larger molecular weight represents GFP-tagged USP7, while the lower one indicates 
endogenous USP7. (D) Western blotting analysis with cellular lysates from HeLa cells transfected with the indicated 
siRNAs. 
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Figure S4 (Figure 4 continued). USP7 Deubiquitinates MDC1 but Not the MRN Complex. (A) HeLa cells were 
cultured in the absence or presence of increasing amounts of GNE-6640 for 24 hours as indicated. Cellular extracts 
and total RNAs were collected for Western blotting (left panel) and qRT-PCR (right panel) analysis, respectively. Each 
bar represents the mean ± S.D. from biological triplicate experiments. P values were calculated by one-way ANOVA. 
(B) Analogous to (A) for GNE-6776. Each bar represents the mean ± S.D. from biological triplicate experiments. P 
values were calculated by one-way ANOVA. (C) HeLa cells stably expressing FLAG-MDC1 were transfected with 
HA-Ub/wt and cultured in the presence or absence of GNE-6640 or GNE-6776. Cellular extracts were 
immunoprecipitated with anti-FLAG followed by IB with anti-HA. (D) HeLa cells stably expressing control vector or 
Myc-USP7 were co-transfected with FLAG-MRE11 and HA-Ub/wt, HA-Ub/K48-only or HA-Ub/K63-only as 
indicated. Cellular extracts were immunoprecipitated with anti-FLAG followed by IB with anti-HA. (E) Analogous to 
(D) for RAD50. (F) Analogous to (D) for NBS1. 
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Figure S5 (Figure 5 continued). USP7-promoted MDC1 Stabilization Is Potentiated by DNA Damage. (A) Mass 
spectrometry analysis of USP7 phosphorylation sites under DNA damage. HeLa cells stably expressing FLAG-USP7 
were exposed to IR (10 Gy) and cellular extracts were prepared 1 hour later with high salt buffer followed by FLAG 
affinity gel purification in the presence of phosphatase inhibitors. After trypsinization, the retrieved peptides were 
subjected to mass spectrometry analysis. Fragmentation spectrums of the identified USP7 peptides with 
phosphorylation are shown. (B) Co-immunoprecipitation analysis with cellular extracts from HeLa cells expressing 
the indicated USP7 mutants. HeLa cells were transfected with USP7 mutants carrying S18A, S49A, T54A or S963A 
and whole cell lysates from these cells were immunoprecipitated with anti-FLAG and then immunoblotted with 
antibodies against the indicated proteins.  
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Figure S6 (Figure 6 continued). MDC1 Overexpression Is Able to Restore the Recruitment of the MRN Complex in 
USP7 Deficient Cells. (A) HeLa cells stably expressing control vector or FLAG-MDC1 were co-transfected with the 
indicated siRNAs and GFP-MRE11. Then, cells were subjected to UV-laser micro-irradiation and live cell imaging analysis 
at the indicated time points. Relative fluorescent intensities in micro-irradiated areas to the background signal of the 
undamaged regions were determined and shown. More than 20 nuclei were scored from biological triplicate experiments. 
**P<0.01, two-way ANOVA. The expression of the indicated proteins was examined by Western blotting. For MRE11 bands, 
the higher one with larger molecular weight represents GFP-tagged MRE11, while the lower one indicates endogenous 
MRE11. (B) Analogous to (A) for GFP-RAD50. **P<0.01, two-way ANOVA. (C) Analogous to (A) for GFP-NBS1. 
**P<0.01, two-way ANOVA. 
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Figure S7 (Figure 6 continued). MDC1 Is an Essential Mediator in USP7-regulated DNA Damage Response. (A) 
HeLa cells stably expressing control vector or FLAG-MDC1 were transfected with the indicated siRNAs. Cellular extracts 
were prepared and analyzed by Western blotting. (B) HeLa cells were transfected with control siRNA or different sets of 
MDC1 siRNAs. Cellular extracts and total RNAs were prepared and analyzed by Western blotting (left panel) and 
qRT-PCR analysis (right panel), respectively. (C) HeLa cells with Dox-inducible expression of FLAG-USP7 in the absence 
or presence of Dox were subjected to UVA-laser microdissection, fixed and immunostained with antibodies against 
H2BK120ub1 and γH2AX followed by confocal microscopy analysis. Scale bar, 10 µm. The expression of the indicated 
proteins and the level of H2BK120ub1 were examined by Western blotting. (D) HR efficiency was determined by FACS in 
DR-GFP U2OS cells with depletion or overexpression of genes as indicated (upper panel). The knockdown or/and 
overexpression efficiency was determined by Western blotting (lower panel). (E) NHEJ efficiency was determined by FACS 
in EJ5-U2OS cells with depletion or overexpression of genes as indicated (upper panel). The knockdown or/and 
overexpression efficiency was determined by Western blotting (lower panel). (F) Efficiency of DSB repair analyzed by 
neutral comet assay after IR (6 Gy) in U2OS cells with depletion or overexpression of genes as indicated. Representative 
images (left panel) and quantitative data (right panel) around 50 cells in each case are shown. (G) Analysis of the G2/M 
checkpoint. U2OS cells with depletion or overexpression of genes as indicated were untreated or X ray-irradiated (4 Gy), 
then incubated for 4 h before fixation. Mitotic cells were determined by phospho-histone H3 staining and FACS analysis. (H) 
Viability analysis was performed with U2OS cells expressing the indicated siRNAs or genes under different doses of IR or 
CPT treatment. In (B), (D), (E), (G), and (H), each bar represents the mean ± S.D. from biological triplicate experiments. 
**P<0.01. One-way ANOVA for (B), (D), (E), (F) and (G); two-way ANOVA for (H). 
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Figure S8. IHC Analysis of the Expression of USP7 and MDC1 in Multiple Tumor Samples. Human tissue arrays 
including series of paired normal and tumor samples as indicated were used to examine the expression profiles of USP7 and 
MDC1. Representative images (200 X magnification) from three paired samples in each case are shown. Scale bar, 50 µm. 
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Figure S9 (Figure 7 continued). USP7 Is Implicated in Cervical Carcinogenesis and Patient Survival. (A) 
Uterine tissue samples derived from the same patient were immunostained with isotype IgG or corresponding 
antibodies against the indicated proteins. Representative images are shown. Scale bar, 50 µm. (B) Human tissues 
containing genital warts (GW), CIN lesions and normal cervical samples were analyzed by immunohistochemical 
stainings. Representative images are shown (upper panel). Scale bar, 50 µm. The values of the stainings were 
determined and presented with box plots. *P<0.05; **P<0.01. One-way ANOVA. The correlation coefficient and P 
values were analyzed as indicated (lower panel). (C) FLAG-tagged E1, E2, E6, E7 or bicistronic E6/E7 (E6+E7) from 
HPV-11, HPV-16 or HPV-18, was transfected into HPV negative C33A cervical cancer cells, and cellular lysates were 
collected and analyzed by Western blotting. (D) Different sets of siRNAs targeting E6 or E7 of HPV-16, or E6 or E7 
of HPV-18 were transfected into SiHa or HeLa cells, respectively, and cellular lysates were collected and analyzed by 
Western blotting (left panel) or q(RT)-PCR (right panel). Each bar represents the mean ± S.D. from biological 
triplicate experiments. **P<0.01, one-way ANOVA. (E) DNA fluorescence in situ hybridization (FISH) assays with 
USP7 FISH probe (16p13.2, green) and chromosome 16 centromeric probe (CCP16, red) to examine USP7 copy 
number in human normal cervical cells and cervical cancer cells followed by confocal microscopy analysis. Cells 
were synchronized at G1 phase by double-thymidine block before hybridization. Scale bar, 10 µm. Representative 
images (upper panel) and the distribution of copy numbers in each type of cells with around 100 cells (lower panel) 
are shown. *P<0.05; **P<0.01. One-way ANOVA. (F) Cellular extracts of cells used in (E) were collected and 
analyzed by Western blotting. (G) Coefficient analysis of USP7 copy number and its mRNA expression level in 
cervical carcinoma samples with TCGA dataset (https://portal.gdc.cancer.gov/projects/TCGA-CESC).  
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Figure S10 (Figure 8 continued). USP7-promoted MDC1 Stabilization Is Required for the Growth of Cervical Cancer 
Cells. (A) Whole cell lysates from SiHa cells were immunoprecipitated and then immunoblotted with antibodies against the 
indicated proteins. (B) SiHa cells were transfected with control siRNA or different sets of USP7 siRNAs. Cellular extracts 
and total RNAs were prepared and analyzed by Western blotting (left panel) and qRT-PCR (right panel), respectively. 
**P<0.01, one-way ANOVA. (C) SiHa Cells stably expressing control vector or FLAG-MDC1 were cultured in the presence 
or absence of GNE-6640 (7.5 µM) or GNE-6776 (10 µM) followed by X-ray irradiation (2 Gy). Colony formation assays 
were conducted and representative images from biological triplicate experiments are shown. (D) The expression levels of 
the indicated proteins in SiHa tumors were examined by Western blotting and immunohistochemical stainings. Scale bar, 50 
µm. 
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SUPPLEMENTAL METHODS 

 

Antibodies and Reagents 

The sources of antibodies against the following proteins were as follows: HA (sc-805) 

from Santa Cruz Biotechnology; -actin (A1978) and FLAG (F3165) from Sigma; 

H2AX (05-636, for IF and ChIP) and USP7 (05-1946, for WB, IF, IP and ChIP) from 

Millipore; Ubiquityl-Histone H2B (K120) (#5546, for IF), BRCA1 (#9010S, for WB and 

IF), 53BP1 (#4837S, for WB and IF) from Cell Signaling Technology; MRE11 (ab214, 

for WB, IF and IP), RAD50 (ab89, for WB, IF and IP), NBS1 (ab32074, for WB, IF and 

IP), H2AX (ab2893, for WB and IF), H2B (ab52484) and Histone H3 (ab1791) from 

Abcam; USP7 (A300-033A, IP, IF and IHC), MDC1 (A300-503A, IP and IF) from 

Bethyl Lab; RNF168 (21393-1-AP), MDC1 (24721-1-AP, WB and IHC) and His 

(66005-1-Ig) from Proteintech; and Myc (M047-3) from MBL; anti-HA affinity gel 

(E6779), anti-FLAG M2 affinity gel (A2220), 3 × FLAG peptide (F4799), MG132 

(SML1135), 4-OHT (H7904), blasticidin (15205), puromycin (P8833) and doxycycline 

(D9891) were purchased from Sigma. Ni-NTA Purification System (K950-01) was 

purchased from Invitrogen. CHX and HBX 41,108 were purchased from TOCRIS. 

DNase I (GD201-01) was purchased from Transgen Biotech. Mitomycin C ((M4287) was 

purchased from sigma. GNE-6640 and GNE-6776 were purchased from Glixx 

Laboratories.  
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Plasmids 

The FLAG- or Myc-tagged USP7/wt was amplified from USP7 cDNA kindly provided 

by Dr. Yang Shi (Harvard Medical School, Boston) and Dr. Ruaidhri J. Carmody 

(University of Glasgow, Scotland, UK) and integrated into pLVX-Tight-Puro or 

pLenti-hygro vector, while the FLAG-tagged USP7/C223S carried by pLVX-Tight-Puro 

or pLenti-hygro vector was generated by quick change point mutation assay. The 

GFP-tagged deletion mutants of USP7 carried by pLenti-NLS (nuclear localization 

signal)-GFP-Puro vector were generated by PCR and standard cloning procedure. 

His-tagged USP7/wt, USP7/C223S, and deletion mutants of USP7 were carried by 

pFastBac-HTA vector. The deletion mutants of MDC1 including FLAG-tagged N1, N2, 

N3, C1 and C2 were gifts from Pro. Xingzhi Xu (Shenzhen University, Shenzhen, China) 

and Dr. Yue Zhao (China Medical University, Shenyang, China). The FLAG-tagged PST 

and BRCT carried by pcDNA3.1 vector or GST-tagged versions in pGEX4T-3 vector 

were amplified from FLAG-MDC1 kindly provided by Pro. Junjie Chen (MD Anderson 

Cancer Center, The University of Texas, Texas), while GST-PST was a gift from Dr. 

Manuel Stucki (University of Zürich, Zürich, Switzerland) and GST-BRCT was a gift 

from Dr. Michal Goldberg (Alexander Silberman Institute of Life Sciences, Hebrew 

University of Jerusalem, Jerusalem, Israel). GFP-MDC1 (Addgene plasmid #26285) in 

pLenti vector was a gift from Dr. Eric Campeau (Zenith Epigenetics Ltd, Calgary, 

Canada) and FLAG-tagged MDC1 carried by pLenti-hygro vector was generated by PCR 

and standard cloning procedure. The MRE11 construct was a gift from Dr. Xiaohua Wu 
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(Burnham Institute for Medical Research, La Jolla, CA), while NBS1 and RAD50 were 

gifts from Pro. Junjie Chen (MD Anderson Cancer Center, The University of Texas, 

Texas). The FLAG-tagged MRE11, RAD50 and NBS1 used in vitro 

transcribed/translated proteins were carried by pcDNA3.1 vector, and the GFP- or 

FLAG-tagged MRE11, RAD50 and NBS1 were carried by pLVX-GFP-Puro or 

pLVX-puro vector. GST-NBS1 was a gift from Dr. Weiguo Zhu (Department of 

Biochemistry and Molecular Biology, Shenzhen University, Shenzhen, China) and 

GST-tagged deletion mutants were further generated. The Myc-RNF168 was a gift from 

Dr. Michael Shing-Yan Huen (The University of Hong Kong, Hong Kong Special 

Administrative Region, China). The HA-AsiSI in pLVX-puro vector was derived from 

pBabe HA-AsiSI kindly provided by Dr. Gaelle Legube (Paul Sabatier University, 

Toulouse, France). CRISPR/Cas9 constructs lentiCas9-Blast (Addgene plasmid # 52962) 

and lentiGuide-Puro (Addgene plasmid # 52963) were gifts from Dr. Feng Zhang (Broad 

Institute, Cambridge), and HA-tagged ubiquitin K48-only (Plasmid #17605) and 

K63-only (Plasmid #17606) were gifts from Dr. Ted Dawson (Johns Hopkins University 

School of Medicine, Baltimore). FLAG-tagged E1, E2, E6, E7, or bicistronic E6/E7 of 

HPV-11, HPV-16 or HPV-18, was chemically synthesized and integrated into 

pLVX-puro vector by Youbio (Hunan, China). 

 

Cell Culture  

U2OS, MCF-7, HEK293T, SiHa, HeLa, C33A, DoTc2 4510, CaSki, MS-751 and Sf9 
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cells were got from
 
the American Type Culture Collection (Manassas, VA) and cultured 

under the manufacturer’s instructions. HCerEpiC was got from ScienCell Research 

Laboratories (Carlsbad, CA) and cultured under the manufacturer’s instructions. Cells 

that allow protein expression under doxycycline treatment were created in two steps. First, 

cells were infected with lentivirus carrying rtTA and subjected to Neomycin selection. 

Subsequently, the established rtTA cells were infected with virus carrying 

pLenti-Tight-Puro vector that encodes USP7/wt or USP7/C223S followed by puromycin 

selection. All of the cells integrated with rtTA were cultured in Tet Approved FBS and 

medium from Clontech. All of the Cells were authenticated by examination of 

morphology and growth characteristics and confirmed to be mycoplasma free.  

 

USP7 Knockout Cell Generation 

USP7 knockout HeLa cells were generated by co-transfection of plasmid encoding 

FLAG-Cas9 (lentiCas9-Blast) and sgRNA plasmid (lentiGuide-Puro) targeting USP7 

(AATCAGATTCAGCATTGCAC). Forty-eight hours after transfection, cells were 

selected by blasticidin (5 g/ml) and puromycin (1 g/ml) for 2 days.  

 

Immunopurification and Silver Staining 

Lysates from HeLa cells stably expressing FLAG-MDC1, FLAG-NBS1 or 

FLAG-MRE11 were prepared by incubating the cells in lysis buffer containing protease 

inhibitor cocktail (Roche). Anti-FLAG immunoaffinity columns were prepared using 
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anti-FLAG M2 affinity gel (Sigma) following the manufacturer’s suggestions. Cell 

lysates were obtained from about 5 × 10
7
 cells and applied to an equilibrated FLAG 

column of 1 ml bed volume to allow for adsorption of the protein complex to the column 

resin. After binding, the column was washed with cold PBS plus 0.2% Nonidet P-40. 

FLAG peptide (Sigma) was applied to the column to elute the FLAG protein complex as 

described by the vendor. The elutes were collected and visualized on NuPAGE 4-12% 

Bis-Tris gel (Invitrogen) followed by silver staining with silver staining kit (Pierce). The 

distinct protein bands were retrieved and analyzed by LC-MS/MS.  

 

Nano-HPLC-MS/MS analysis 

LC-MS/MS analysis was performed using a Thermo Finnigan LTQ linear ion trap mass 

spectrometer in line with a Thermo Finnigan Surveyor MS Pump Plus HPLC system. 

Tryptic peptides generated were loaded onto a trap column (300SB-C18, 5 X 0.3mm, 

5μm particle) (Agilent Technologies, Santa Clara CA) which was connected through a 

zero dead volume union to the self-packed analytical column (C18, 100μm i.d X 100mm, 

3μm particle) (SunChrom, Germany). The peptides were then eluted over a gradient 

(0-45% B in 55 minutes, 45-100% B in 10 minutes, where B = 80% Acetonitrile, 0.1% 

formic acid) at a flow rate of 500 nL/min and introduced online into the linear ion trap 

mass spectrometer (Thermo Fisher Corporation, San Jose, CA) using nano electrospray 

ionization (ESI). Data dependent scanning was incorporated to select the 5 most abundant 

ions (one microscan per spectra; precursor isolation width 1.0 m/z, 35% collision energy, 
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30 ms ion activation, exclusion duration: 90s; repeat count: 1) from a full-scan mass 

spectrum for fragmentation by collision induced dissociation (CID). MS data were 

analysed using SEQUEST (v. 28) against NCBI human protein database (Dec, 14, 2011 

downloaded, 33,256 entries), and results were filtered, sorted, and displayed using the 

Bioworks 3.2. Peptides (individual spectra) with Preliminary Score (Sp) ≥500; Rank of 

Sp (RSp) ≤5; and peptides with +1, +2, or +3 charge states were accepted if they were 

fully enzymatic and had a cross correlation (Xcorr) of 1.90, >2.75, and >3.50, 

respectively. At least two distinct peptides were assigned to each identified protein. The 

following residue modifications were allowed in the search: carbamidomethylation on 

cysteine as fix modification and oxidation on methionine as variable modification. 

Peptide sequences were searched using trypsin specificity and allowing a maximum of 

two missed cleavages. Sequest was searched with a peptide tolerance of 3 Da and a 

fragment ion tolerance of 1.0 Da.  

 

LC-MS/MS Analysis of USP7 Phosphorylation Sites 

Cells stably expressing FLAG-USP7 were exposed to IR (10 Gy) and cellular extracts 

were prepared with high salt buffer followed by FLAG affinity gel purification in the 

presence of phosphatase inhibitors. LC-MS/MS analysis was performed using a 

nanoLC-LTQ-Orbitrap XL mass spectrometer (Thermo, San Jose, CA) in line with a 

Eksigent nano LC 1D plus HPLC system. Tryptic peptides generated above were loaded 

onto a self-packed trap column (ReproSil-Pur C18-AQ, 150μm i.d. X 2mm, 5μm particle) 



7 
 

(Dr. Maisch GmbH, Ammerbuch) which was connected to the self-packed analytical 

column (ReproSil-Pur C18-AQ, 75μm i.d X 200mm, 3μm particle). The peptides were 

then eluted over a gradient (0-36% B in 78 minutes, 36-80% B in 12 minutes, where B = 

100% Acetonitrile, 0.5% formic acid) at a flow rate of 300nL/min and introduced online 

into the linear ion trap mass spectrometer using nano electrospray ionization (ESI). Data 

dependent scanning was incorporated to select the 10 most abundant ions (one microscan 

per spectra; precursor isolation width ±1.0m/z, 35% collision energy, 30ms ion activation, 

exclusion duration: 120s; repeat count: 1) from a full-scan mass spectrum (300 to 1800 

m/z ) for fragmentation by collision induced dissociation (CID). Lock mass option was 

enabled for the 462.14658 m/z. MS data were analyzed using Proteome Discoverer 

(version 1.4.0.288, Thermo Scientific). MS2 spectra were searched with SEQUEST 

engine against uniprot human protein database. Peptides with and above +2 charge states 

were accepted if they were fully enzymatic. The following residue modifications were 

allowed in the search: carbamidomethylation on Cysteine (Static modification), oxidation 

on Methionine, phosphorylation on Serine, Threonine and Tyrosine (Dynamic 

modification). Sequest was searched with a peptide tolerance of 20 ppm and a fragment 

ion tolerance of 0.6 Da. Peptide spectral matches (PSM) were validated by a targeted 

decoy database search at 1% false discovery rate (FDR). Peptide identifications were 

grouped into proteins according to the law of parsimony. 

 

FPLC Chromatography 
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HeLa nuclear extracts, FLAG-USP7- or FLAG-MDC1-containing protein complexes 

were applied to a Superose 6 size exclusion column (GE healthcare) that had been 

equilibrated with dithiothreitol-containing buffer and calibrated with protein standards 

(Amersham Biosciences). The column was eluted at a flow rate of 0.5 ml/min and 

fractions were collected. 

 

Immunoprecipitation 

Cell lysates were prepared by incubating the cells in NETN buffer (50 mM Tris-HCl, pH 

8.0, 150 mM NaCl, 0.2% Nonidet P-40, 2 mM EDTA) in the presence of protease 

inhibitor Cocktails (Roche) for 20 min at 4 ºC. This was followed by centrifugation at 

14,000 g for 15 min at 4 ºC. For immunoprecipitation, about 500 g of protein was 

incubated with control or specific antibodies (1-2 g) for 12 hours at 4 ºC with constant 

rotation; 50 l of 50% protein G magnetic beads (Invitrogen) was then added and the 

incubation was continued for an additional 2 hours. Beads were then washed five times 

using the lysis buffer. Between washes, the beads were collected by magnetic stand 

(Invitrogen) at 4 ºC. The precipitated proteins were eluted from the beads by 

re-suspending the beads in 2 × SDS-PAGE loading buffer and boiling for 5 min. The 

boiled immune complexes were subjected to SDS-PAGE followed by immunoblotting 

with appropriate antibodies.  

 

Lentiviral Production  
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The shRNAs targeting USP7 (Sigma) in pLKO.5 vector or vectors encoding rtTA, USP7, 

MDC1 carrying by pLenti vectors, as well as three assistant vectors: pMDLg/pRRE, 

pRSV-REV, and pVSVG, were transiently transfected into HEK293T cells. Viral 

supernatants were collected 48 hours later, clarified by filtration, and concentrated by 

ultracentrifugation.  

 

In Vivo Deubiquitination Assay 

Cells with different treatments were lysed in RIPA buffer containing 50 mM Tris-HCl 

(pH 7.4), 150 mM NaCl, 1% NP-40, 0.1% SDS and protease inhibitor at 4 ºC for 30 min 

with rotation, and centrifuged at 20,000 g for 15 min. About 0.5-1.5 mg of cellular 

extracts were immunoprecipitated with anti-FLAG agarose affinity gel for 2 hours. The 

beads were then washed five times with RIPA buffer, boiled in SDS loading buffer and 

subjected to SDS-PAGE followed by immunoblotting. 

 

In Vitro Deubiquitination Assay 

HeLa cells expressing full-length MDC1 and HA-ubiquitin were collected and then lysed 

in RIPA Buffer (300 mM NaCl, 0.5% sodium deoxycholate, 0.1% SDS, 1% Nonidet P-40, 

and 50 mM Tris-HCl, pH 8.0). The resulting lysate was purified with anti-FLAG affinity 

gel, eluted with 3 × FLAG peptide, and then subjected to HA affinity gel to enrich 

HA-Ub conjugated MDC1 (MDC1-Ub). His-tagged USP7/wt or USP7/C223S was 

affinity purified using Nickel-chelating resin from extracts of baculovirus-infected insect 

http://baike.baidu.com/view/1846036.htm
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cells. Recombinant MDC1-Ub and USP7/wt or USP7/C223S were then incubated in 

DUB buffer (50 mM Tris-HCl, pH 8.0; 50 mM NaCl; 1 mM EDTA; 10 mM DTT and 5% 

glycerol) at 37 ºC for 2 hours. The reactions were stopped by boiling for 5 min in 5 × 

SDS-PAGE loading buffer, and the boiled protein complexes were subjected to 

SDS-PAGE followed by immunoblotting with appropriate antibodies. 

 

Recombinant Protein Purification and Pull-down Assays 

Recombinant baculovirus carrying full-length USP7/wt, USP7/C223S, or deletion 

mutants of USP7 was generated with the Bac-to-Bac System (Invitrogen). Infected Sf9 

cells were grown in spinner culture for 48 to 96 hours at 27 ºC and His-tagged protein 

purified using Ni
2+

-NTA agarose (Invitrogen) according to standard procedures. For His 

pull-down assay, His-tagged protein were incubated with recombinant MRE11, RAD50 

or NBS1 that was in vitro transcribed and translated according to the manufacturer’s 

procedures (TNT T7 Quick Coupled Transcription/Translation Kit; Promega, Leiden, The 

Netherlands) at 4°C overnight. GST-fusion proteins were purified from Escherichia coli 

by glutathione-Sepharose 4B beads (GE Health Care) and then washed with high salt 

buffer (20 mM Tris-HCl (pH 7.4), 0.1 mM EDTA, and 300 mM NaCl). For GST 

pull-down assay, GST-fusion proteins were incubated with His-tagged proteins or in vitro 

transcribed and translated proteins at 4°C overnight. The beads were washed 3 times, 

then boiled in SDS loading buffer and subjected to SDS-PAGE followed by 

immunoblotting.  
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RNA Interference 

All siRNA transfections were performed using Lipofectamine RNAi MAX (Invitrogen) 

following the manufacturer's recommendations. The final concentration of the siRNA 

molecules is 10 nM and cells were harvested 72 or 96 hours later according to the 

purposes of the experiments. Control siRNA (ON-TARGETplus Non-Targeting Pool, 

D-001810-10), USP7 siRNA (ON-TARGETplus, L-006097-00-0005) and MDC1 siRNA 

(siGENOME, M-003506-04-0005) were got from Dharmacon in a smart pool manner, 

while the individual siRNAs against USP7, MRN complex and MDC1 were chemically 

synthesized by Sigma (Shanghai, China).  

 

qRT-PCR  

Total cellular RNA was isolated with TRIzol reagent (Invitrogen) and used for first 

strand cDNA synthesis with the Reverse Transcription System (Roche). Quantitation of 

all gene transcripts was done by qPCR using a Power SYBR Green PCR Master Mix 

(Roche) and an ABI PRISM 7500 sequence detection system (Applied Biosystems) with 

the expression of GAPDH as the internal control.  

 

Chromatin Immunoprecipitation 

About 10 million cells were crosslinked with 1% formaldehyde for 10 min at room 

temperature and quenched by the addition of glycine to a final concentration of 125 mM 

for 5 min. The fixed cells were resuspended in SDS lysis buffer (1% SDS, 5 mM EDTA, 

http://www.jbc.org/cgi/redirect-inline?ad=Invitrogen
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50 mM Tris-HCl pH 8.1) in the presence of protease inhibitors and subjected to 3 x 10 

cycles (30 seconds on and 30 seconds off) of sonication (Bioruptor, Diagenode) to 

generate chromatin fragments of ~300 bp in length. Lysates were diluted in buffer 

containing 1% Triton X-100, 2 mM EDTA, 20 mM Tris-HCl pH 8.1, 150 mM NaCl. For 

immunoprecipitation, the diluted chromatin was incubated with control or specific 

antibodies (2 g) for 12 hours at 4 ºC with constant rotation; 50 l of 50% protein G 

magnetic beads was then added and the incubation was continued for an additional 2 

hours. Beads were then washed with the following buffers: TSE I (0.1% SDS, 1% Triton 

X-100, 2 mM EDTA, 20 mM Tris-HCl, pH 8.1, 150 mM NaCl), TSE II (0.1% SDS, 1% 

Triton X-100, 2 mM EDTA, 20 mM Tris-HCl, pH 8.1, 500 mM NaCl), buffer III (0.25 M 

LiCl, 1% NP-40, 1% sodium deoxycholate, 1 mM EDTA, 10 mM Tris-HCl, pH 8.1), and 

Tris-EDTA buffer. Between washes, the beads were collected by magnetic stand at 4 ºC. 

Then the pulled down chromatin complex together with input were de-crosslinked at 70 

ºC for two hours in elution buffer (1% SDS, 5 mM EDTA, 20 mM Tris-HCl, pH 8.1, 50 

mM NaCl, 0.1 mg/ml Proteinase K). Eluted DNA was purified with PCR purification kit 

(Qiagen) and analyzed by qPCR. 

 

Colony Formation Assay 

HeLa or SiHa cells stably expressing shRNAs and GFP or GFP-MDC1/FLAG-MDC1 

were cultured in the presence of vehicle or USP7 inhibitors for 48 hours followed by 

X-ray irradiation. Cells were then maintained for 14 days, fixed with methanol and 
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stained by crystal violet. 

 

HR and NHEJ Reporter Assay 

HR efficiency was examined with DR-GFP U2OS cells, in which two incomplete copies 

of GFP genes are integrated into chromosomal DNA and cleavage of the I-SceI sites 

leads to the restoration of GFP gene through HR, while NHEJ efficiency was determined 

with EJ5-U2OS cells, in which excision of the two I-SceI sites followed by NHEJ 

eliminates the translation start codon of the otherwise non-sense transcript and enables 

the reading frame shift and subsequently expression of the GFP gene. Percentage of GFP 

positive cells was counted by FACS analysis with Accuri C6 (BD Biosciences). For each 

treatment, a minimum of 10,000 cells were analyzed by FACS. Data analysis was done 

using Flowjo software. 

 

Cell Viability Assay 

Cells plated on 96-well dishes were cultured in the presence of compound for 72 hours or 

transfected with siRNAs for 48 hours. Then cells were exposed to IR and cultured for 

another 72 hours before assaying viability. Specifically, Cell Titer Aqueous One Solution 

Reagent (G3582, Promega) was added to each well according to the manufacturer’s 

instructions and cell viability was determined after 1 hour incubation by measuring the 

absorbance at 490 nm using a 550 BioRad plate-reader (Bio-Rad, Hertfordshire, UK). 

 



14 
 

Comet Assay 

Cells were exposed to IR (6 Gy) followed by 1 h recovery in culture medium. Neutral 

comet assays were conducted with the Comet Assay kit (Trevigen) using GelBond films 

(Lonza) to support agarose gels. Samples stained with SYBR–Green I were observed 

under an epifluorescence microscope. Images were analyzed with Casplab-Comet Assay 

Software by scoring around 50 cells in each case. 

 

G2/M Checkpoint Assay 

U2OS cells stably expressing control vector or FLAG-MDC1 were transfected with 

siRNAs. Cells were untreated or X ray-irradiated (4 Gy), then incubated for 4 h at 37 ºC 

before fixation. Mitotic cells were determined by phospho-histone H3 staining and FACS 

analysis. 

 

FISH Analysis 

The slide samples from tumor or normal cells were hybridized by 2-color FISH with a 

USP7-specific probe (CT-LSP447-10-G, CytoTest, Rockville, MD) and a chromosome 

16–specific centromeric probe (CT-CCP016-10-O, CytoTest, Rockville, MD). The USP7 

and centromere 16 probes were hybridized with nuclei from cells synchronized in G1 

phase of the cell cycle by double-thymidine block. We counterstained slides with DAPI 

and used the Olympus confocal microscope to capture FISH images. Results were 

expressed as a ratio of the number of copies of the USP7 gene to the number of 
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chromosome 16-centromeric markers. A ratio of greater than 2 indicated gene 

amplification. 

 

Tissue Specimens  

The tissue samples were obtained from surgical specimens from patients with genital 

warts, CIN lesions and cervical cancer. Samples were frozen in liquid nitrogen 

immediately after surgical removal and maintained at minus 80 ºC until protein extraction. 

Human cervical tissues were prepared, incubated with antibodies against USP7 or MDC1 

and processed for immunohistochemistry with standard DAB staining protocols. Images 

for normal (21), genital warts (24), CIN1 (12), CIN2 (8) and CIN3 (9); tumor adjacent 

normal (26) and cervical carcinoma (Grade I, 19; Grade II, 54; Grade III, 20) samples 

were collected under microscopy with 200 X magnification. The image quality was 

evaluated and the background with uneven illumination was corrected with Image-Pro 

Plus software. Then, the cervical cells or cervical carcinoma cells were selected as region 

of interest (ROI) according to morphology features of the tissue or cells. The scores of 

the stained sections were determined by evaluating the mean intensity and nuclear 

staining extent of immunopositivity following the instructions of Image-Pro Plus 

software. All studies were approved by the Ethics Committee of the Tianjin Medical 

University, and informed consent was obtained from all patients.  

 

Tumor Xenografts 
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SiHa cells were plated and infected in vitro with mock or lentiviruses carrying control 

shRNA, USP7 shRNA together with pLenti vector or GFP-tagged MDC1. Forty-eight 

hours after infection, 3 ×10
6
 viable SiHa cells in 100 l PBS were injected into the 6- to 

8-week-old female athymic mice (BALB/c; Charles River, Beijing, China). After one 

week of inoculation, tumors were received 10 Gy of IR exposure for half mice in each 

group, then tumor growth and mice weight were monitored over another 3 weeks. Six 

animals per group were used in each experiment. Tumors were measured weekly using a 

vernier calliper and the volume was calculated according to the formula: /6 × length × 

width
2
. The measurement and data processing were done with blinding. All studies were 

approved by the Animal Care Committee of Tianjin Medical University. 

 



Supplementary File 1 

Mass Spectrometry Analysis of MRE11-, NBS1-, or MDC1-containing Protein Complex

Mass Spectrometry Analysis of MRE11-containing Protein Complex

Description Score Coverage # Proteins # Unique Peptides # Peptides # PSMs # AAs MW [kDa] calc. pI

MRE11 13678.73 73.13 7 71 71 4214 707 80.5 5.90

Sequence # PSMs # Proteins # Protein Groups Protein Group Accessions Modifications ΔCn q-Value PEP XCorr Charge MH+ [Da] ΔM [ppm] RT [min] # Missed Cleavages

LRVDYSGGFEPFSVLR 128 4 1 F8W7U8 0 0 4.656E-16 4.35 2 1841.95220 -1.27 26.67 1

QFFmEDIVLANHPDIFNPDNPK 36 4 1 F8W7U8 M4(Oxidation) 0 0 4.656E-16 6.71 3 2617.23429 -1.91 27.64 0

LAQENEVDFILLGGDLFHENKPSR 34 7 1 F8W7U8 0 0 4.656E-16 7.21 3 2741.38712 -0.85 29.18 0

VTQAIQSFcLEKIEEmLENAER 9 4 1 F8W7U8 C9(Carbamidomethyl); M16(Oxidation) 0 0 4.656E-16 5.34 3 2654.27469 -2.06 28.24 1

qFFMEDIVLANHPDIFNPDNPK 78 4 1 F8W7U8 N-Term(Acetyl) 0 0 4.656E-16 6.02 3 2643.25101 -1.48 47.55 0

qFFmEDIVLANHPDIFNPDNPK 10 4 1 F8W7U8 N-Term(Acetyl); M4(Oxidation) 0 0 4.656E-16 5.12 3 2659.24381 -2.27 29.19 0

QFFMEDIVLANHPDIFNPDNPK 99 4 1 F8W7U8 0 0 4.656E-16 6.37 3 2601.24314 -0.47 29.22 0

VTQAIQSFcLEKIEEMLENAER 13 4 1 F8W7U8 C9(Carbamidomethyl) 0 0 4.656E-16 6.17 3 2638.28135 -1.48 30.13 1

QYFQTAEKNVQLSLLTER 3 4 1 F8W7U8 0 0 4.656E-16 5.04 2 2168.13750 1.30 24.54 1

KYcmGDRPVQFEILSDQSVNFGFSK 2 7 1 F8W7U8 C3(Carbamidomethyl); M4(Oxidation) 0 0 4.66E-16 6.51 3 2968.3881 -2.97 25.84 1

KYcMGDRPVQFEILSDQSVNFGFSK 23 7 1 F8W7U8 C3(Carbamidomethyl) 0 0 4.66E-16 7.59 3 2952.40647 1.51 27.52 1

LAQENEVDFILLGGDLFHENKPSRK 8 7 1 F8W7U8 0 0 4.66E-16 7.18 3 2869.48807 1.27 26.29 1

YcMGDRPVQFEILSDQSVNFGFSK 74 7 1 F8W7U8 C2(Carbamidomethyl) 0 0 4.66E-16 6.2 3 2824.3013 -2.03 33.91 0

GMGEAVQEFVDKEEKDAIEELVK 76 4 1 F8W7U8 0 0 4.66E-16 6.86 3 2593.26834 -0.77 32.53 2

kYcMGDRPVQFEILSDQSVNFGFSK 2 7 1 F8W7U8 N-Term(Acetyl); C3(Carbamidomethyl) 0 0 4.66E-16 6.19 3 2994.42276 3.4 27.57 1

lAQENEVDFILLGGDLFHENKPSRK 1 7 1 F8W7U8 N-Term(Acetyl) 0 0 4.66E-16 7.32 3 2911.48954 -1.87 27.63 1

lAQENEVDFILLGGDLFHENKPSR 7 7 1 F8W7U8 N-Term(Acetyl) 0 0 4.66E-16 7.66 3 2783.39957 -0.16 29.36 0

VTQAIQSFcLEKIEEMLENAERER 1 4 1 F8W7U8 C9(Carbamidomethyl) 0 0 4.66E-16 6.55 3 2923.42582 -1.08 29.21 2

gMGEAVQEFVDKEEKDAIEELVK 4 4 1 F8W7U8 N-Term(Acetyl) 0 0 4.66E-16 4.65 3 2635.27457 -2.4 30.83 2

nYSEVIEVDESDVEEDIFPTTSK 17 4 1 F8W7U8 N-Term(Acetyl) 0 0 4.66E-16 5.5 2 2687.20781 -0.63 31.87 0

vTQAIQSFcLEKIEEMLENAER 10 4 1 F8W7U8 N-Term(Acetyl); C9(Carbamidomethyl) 0 0 4.66E-16 5.56 3 2680.29123 -1.71 32.75 1

ycMGDRPVQFEILSDQSVNFGFSK 4 7 1 F8W7U8 N-Term(Acetyl); C2(Carbamidomethyl) 0 0 5.53E-16 6.5 3 2866.31247 -1.79 30.9 0

TGEEINFGKLITKPSEGTTLR 4 4 1 F8W7U8 0 0 1.13E-15 4.77 3 2291.22434 0.03 21.99 1

eDENSWFNLFVIHQNR 12 5 1 F8W7U8 N-Term(Acetyl) 0 0 1.39E-15 5.03 3 2089.97202 -0.33 31.28 0

GmGEAVQEFVDKEEKDAIEELVK 18 4 1 F8W7U8 M2(Oxidation) 0 0 1.60E-15 5.94 3 2609.26151 -1.43 28.3 2

WSSTSSSKIMSQSQVSK 2 4 1 F8W7U8 0 0 3.00E-15 4.5 2 1857.89861 -1.38 15.4 1

ILVATDIHLGFMEKDAVR 7 7 1 F8W7U8 0 0 4.02E-15 5.01 2 2028.09435 -0.21 24.43 1

EDENSWFNLFVIHQNR 44 5 1 F8W7U8 0 0 4.84E-15 4.75 3 2047.95792 -2.06 28.81 0

GVDFESSEDDDDDPFMNTSSLRR 11 4 1 F8W7U8 0 0 1.67E-14 4.97 3 2634.08109 -3.3 24.64 1

hIDALEDKIDEEVR 8 4 1 F8W7U8 N-Term(Acetyl) 0 0 2.74E-14 5.06 3 1723.85135 0.9 22.35 1

VEDLVKQYFQTAEK 6 4 1 F8W7U8 0 0 3.35E-14 4.38 3 1697.87491 0.22 23.25 1

NEQQLFYISQPGSSVVTSLSPGEAVKK 21 4 1 F8W7U8 0 0 3.71E-14 5.86 3 2893.49027 -1.39 25.43 1

iLVATDIHLGFMEK 16 7 1 F8W7U8 N-Term(Acetyl) 0 0 4.02E-14 4.03 2 1628.87004 -1.03 30.19 0

VDYSGGFEPFSVLR 165 4 1 F8W7U8 0 0 3.73E-13 3.95 2 1572.76702 -1.49 30.69 0

SmSVEKIDISPVLLQK 11 5 1 F8W7U8 M2(Oxidation) 0 0 4.08E-13 4.42 2 1802.99199 -0.73 22.37 1

IAPTKNEQQLFYISQPGSSVVTSLSPGEAVKK 8 4 1 F8W7U8 0 0 4.76E-13 5.85 3 3403.80576 -1.51 24.29 2

YcmGDRPVQFEILSDQSVNFGFSK 9 7 1 F8W7U8 C2(Carbamidomethyl); M3(Oxidation) 0 0 8.31E-13 5.88 3 2840.28989 -4.25 27.31 0

IAPTKNEQQLFYISQPGSSVVTSLSPGEAVK 21 4 1 F8W7U8 0 0 1.53E-12 5.34 3 3275.72129 1.63 27.12 1

VANPKDIIHFFR 13 4 1 F8W7U8 0 0 2.46E-12 4.56 3 1456.80585 -0.11 22.19 1

KTLHTcLELLRK 9 7 1 F8W7U8 C6(Carbamidomethyl) 0 0 3.64E-12 4.75 3 1511.8707 -1.33 14.38 2

LGNSHQPEKPLVR 20 4 1 F8W7U8 0 0 4.62E-12 4.03 3 1474.81134 -0.82 9.2 0

NEQQLFYISQPGSSVVTSLSPGEAVK 81 4 1 F8W7U8 0 0 5.50E-12 5.16 3 2765.39719 -0.77 27.49 0

hIDALEDKIDEEVRR 17 4 1 F8W7U8 N-Term(Acetyl) 0 0 5.94E-12 3.66 3 1879.95005 -0.47 21.1 2

DAIEELVKYQLEK 2 4 1 F8W7U8 0 0 7.06E-12 4.24 3 1577.84159 -0.38 26.9 1

iALYGLGSIPDER 41 5 1 F8W7U8 N-Term(Acetyl) 0 0 7.24E-12 4.02 2 1445.76262 -0.63 47.44 0

vDYSGGFEPFSVLR 26 4 1 F8W7U8 N-Term(Acetyl) 0 0 1.15E-11 3.91 2 1614.77812 -1.11 31.03 0

GmGEAVQEFVDKEEK 9 4 1 F8W7U8 M2(Oxidation) 0 0 1.66E-11 4.55 2 1711.78533 0.51 18.89 1

HIDALEDKIDEEVR 26 4 1 F8W7U8 0 0 1.82E-11 4.93 3 1681.83689 -1.4 20.81 1

ILVATDIHLGFMEK 268 7 1 F8W7U8 0 0 1.86E-11 4.24 3 1586.861 -0.1 26.05 0

ILVATDIHLGFmEK 149 7 1 F8W7U8 M12(Oxidation) 0 0 2.92E-11 4.16 2 1602.85173 -2.71 23.74 0

SQSEESASAFSADDLMSIDLAEQMANDSDDSISAATNK 62 4 1 F8W7U8 0 0 4.05E-11 5.8 3 3951.68515 -0.42 32.64 0

KTLHTcLELLR 27 7 1 F8W7U8 C6(Carbamidomethyl) 0 0 5.05E-11 3.46 2 1383.77666 -0.78 16.43 1

sQSEESASAFSADDLMSIDLAEQMANDSDDSISAATNK 2 4 1 F8W7U8 N-Term(Acetyl) 0 0 6.94E-11 3.93 3 3993.69577 -0.4 32.85 0

QKNTNEEDDEVREAMTR 27 4 1 F8W7U8 0 0 7.32E-11 4.2 3 2064.92612 0.45 14.44 2

KMNMHKIPLHTVR 9 4 1 F8W7U8 0 0 7.99E-11 4.66 3 1604.88773 0.04 11.32 2

SQSEESASAFSADDLMSIDLAEQmANDSDDSISAATNK 4 4 1 F8W7U8 M24(Oxidation) 0 0 8.42E-11 4.72 3 3967.67649 -1.32 36.7 0

lGNSHQPEKPLVR 54 4 1 F8W7U8 N-Term(Acetyl) 0 0 8.80E-11 4.23 3 1516.82315 0.03 11.31 0

iEEMLENAERER 7 4 1 F8W7U8 N-Term(Acetyl) 0 0 1.33E-10 3.6 3 1560.73239 0.04 24.27 1

SMSVEKIDISPVLLQK 14 5 1 F8W7U8 0 0 1.54E-10 5.25 2 1786.99639 -1.12 24.62 1

GNDTFVTLDEILR 256 7 1 F8W7U8 0 0 2.04E-10 3.98 2 1492.76213 -1.43 41.71 0

GMGEAVQEFVDKEEK 18 4 1 F8W7U8 0 0 2.94E-10 4.17 2 1695.78801 -0.9 23.58 1

IDISPVLLQKGSTK 5 5 1 F8W7U8 0 0 7.16E-10 3.52 2 1498.88188 -1.41 20.44 1

TLHTcLELLRK 23 7 1 F8W7U8 C5(Carbamidomethyl) 0 0 9.75E-10 3.73 3 1383.77762 -0.08 16.9 1

gNDTFVTLDEILR 83 7 1 F8W7U8 N-Term(Acetyl) 0 0 1.16E-09 3.71 2 1534.77385 -0.64 29.91 0

gMGEAVQEFVDKEEK 6 4 1 F8W7U8 N-Term(Acetyl) 0 0 1.33E-09 3.89 3 1737.806 3.4 24.1 1

GVDFESSEDDDDDPFmNTSSLR 18 4 1 F8W7U8 M16(Oxidation) 0 0 1.78E-09 4.45 3 2493.97867 -1.97 25.83 0

IEEMLENAERER 43 4 1 F8W7U8 0 0 2.11E-09 4.08 3 1518.72269 0.61 18.61 1

HIDALEDKIDEEVRR 59 4 1 F8W7U8 0 0 2.25E-09 4.78 2 1837.93779 -1.4 19.1 2

NYSEVIEVDESDVEEDIFPTTSK 50 4 1 F8W7U8 0 0 2.39E-09 4.58 3 2645.19175 -2.72 29.77 0

GVDFESSEDDDDDPFmNTSSLRR 10 4 1 F8W7U8 M16(Oxidation) 0 0 3.30E-09 4.78 3 2650.07993 -1.8 24.52 1

SQSEESASAFSADDLmSIDLAEQmANDSDDSISAATNK 1 4 1 F8W7U8 M16(Oxidation); M24(Oxidation) 0 0 4.79E-09 4.38 3 3983.68576 2.29 27.42 0

EKTGEEINFGKLITKPSEGTTLR 1 4 1 F8W7U8 0 0 4.86E-09 3.28 3 2548.36319 0.53 20.17 2

IALYGLGSIPDER 233 5 1 F8W7U8 0 0 5.69E-09 4.11 2 1403.75652 2.53 25.22 0

vTQAIQSFcLEK 28 4 1 F8W7U8 N-Term(Acetyl); C9(Carbamidomethyl) 0 0 5.94E-09 3.5 2 1465.7365 0.61 22.05 0

qKNTNEEDDEVREAMTR 12 4 1 F8W7U8 N-Term(Acetyl) 0 0 7.46E-09 3.96 3 2106.93344 -1.1 16.75 2

NTNEEDDEVREAMTR 26 4 1 F8W7U8 0 0 8.87E-09 4.21 3 1808.77384 1.21 17.26 1

iDISPVLLQK 55 5 1 F8W7U8 N-Term(Acetyl) 0 0 1.07E-08 3.19 2 1167.6989 0.42 47.98 0

lITKPSEGTTLRVEDLVK 3 4 1 F8W7U8 N-Term(Acetyl) 0 0 4.34E-08 2.81 3 2041.15592 0.92 23.6 1

nTNEEDDEVREAMTR 2 4 1 F8W7U8 N-Term(Acetyl) 0 0 5.08E-08 2.56 2 1850.77605 -3.33 18.72 1

nEQQLFYISQPGSSVVTSLSPGEAVK 14 4 1 F8W7U8 N-Term(Acetyl) 0 0 8.97E-08 4.85 3 2807.40818 -0.61 29.5 0

kTLHTcLELLR 9 7 1 F8W7U8 N-Term(Acetyl); C6(Carbamidomethyl) 0 0 9.56E-08 3.54 3 1425.78714 -0.81 18.63 1

GMGEAVQEFVDK 4 4 1 F8W7U8 0 0 9.63E-08 3.39 2 1309.60881 -0.42 23.27 0

VTQAIQSFcLEK 132 4 1 F8W7U8 C9(Carbamidomethyl) 0 0 1.06E-07 3.74 2 1423.7227 -1.64 23.93 0

GVDFESSEDDDDDPFMNTSSLR 20 4 1 F8W7U8 0 0 1.85E-07 4.48 3 2477.98679 -0.76 26.96 0

LITKPSEGTTLRVEDLVK 24 4 1 F8W7U8 0 0 1.88E-07 3.32 3 1999.14145 -1.01 21.06 1

IEEmLENAER 37 4 1 F8W7U8 M4(Oxidation) 0 0 2.29E-07 3.17 2 1249.57305 0.06 17.36 0

lRVDYSGGFEPFSVLR 30 4 1 F8W7U8 N-Term(Acetyl) 0 0 2.33E-07 4.29 3 1883.96427 -0.45 29.77 1

GSTKIALYGLGSIPDER 8 5 1 F8W7U8 0 0 0.000000354 4.23 2 1776.94646 -1.5 22.81 1

MNMHKIPLHTVR 3 4 1 F8W7U8 0 0 3.69E-07 3.03 3 1476.79456 1.26 11.9 1

KMNmHKIPLHTVR 8 4 1 F8W7U8 M4(Oxidation) 0 0 4.79E-07 2.72 2 1620.87456 -4.95 10.99 2

GmGEAVQEFVDK 2 4 1 F8W7U8 M2(Oxidation) 0 0 0.000000513 3.56 2 1325.59978 -3.39 18.47 0

iEEmLENAER 2 4 1 F8W7U8 N-Term(Acetyl); M4(Oxidation) 0 0 0.000000528 2.86 2 1291.58574 1.71 19.87 0

nVQLSLLTER 16 4 1 F8W7U8 N-Term(Acetyl) 0 0 5.89E-07 3.28 2 1214.67436 0.32 25.71 0

gmGEAVQEFVDKEEKDAIEELVK 3 4 1 F8W7U8 N-Term(Acetyl); M2(Oxidation) 0 0 7.07E-07 3.67 3 2651.29941 8.9 26.92 2

iEEMLENAER 17 4 1 F8W7U8 N-Term(Acetyl) 0 0 8.19E-07 3.36 2 1275.58611 -1.97 25.31 0

iLVATDIHLGFmEK 1 7 1 F8W7U8 N-Term(Acetyl); M12(Oxidation) 0 0 9.17E-07 2.64 3 1644.86533 -0.8 28 0

IEEMLENAER 108 4 1 F8W7U8 0 0 0.000001259 3.15 2 1233.57952 1.19 20.76 0

TLHTcLELLR 123 7 1 F8W7U8 C5(Carbamidomethyl) 0 0 0.00000153 4.13 3 1255.68344 0.54 24.34 0

TGEEINFGK 84 4 1 F8W7U8 0 0 0.000001843 3.23 2 994.48369 -0.36 15.91 0

EEKDAIEELVK 2 4 1 F8W7U8 0 0 0.00000208 2.72 2 1302.679 0.15 19.05 1

DAVRGNDTFVTLDEILR 4 7 1 F8W7U8 0 0 0.000002088 4.55 3 1934.00278 2.53 27.87 1

QKNTNEEDDEVREAmTR 24 4 1 F8W7U8 M15(Oxidation) 0 0 0.000002277 3.29 3 2080.91855 -0.75 10.63 2

EKTGEEINFGK 41 4 1 F8W7U8 0 0 0.000002382 2.84 2 1251.622 0.3 12.97 1

hIDALEDK 1 4 1 F8W7U8 N-Term(Acetyl) 0 0 0.000002673 2.97 2 982.48363 -0.42 15.95 0

mNmHKIPLHTVR 1 4 1 F8W7U8 M1(Oxidation); M3(Oxidation) 0 0 0.000002679 2.66 3 1508.7808 -1.14 15.4 1

iAPTKNEQQLFYISQPGSSVVTSLSPGEAVK 1 4 1 F8W7U8 N-Term(Acetyl) 0 0 0.000003801 3.63 3 3317.72678 0.09 28.17 1

tLHTcLELLRK 3 7 1 F8W7U8 N-Term(Acetyl); C5(Carbamidomethyl) 0 0 0.000004775 2.67 3 1425.78696 -0.94 16.7 1

HIDALEDK 1 4 1 F8W7U8 0 0 0.000008833 2.91 2 940.47338 -0.11 9.4 0

eRLGNSHQPEKPLVR 1 4 1 F8W7U8 N-Term(Acetyl) 0 0 0.00001449 3.43 3 1801.96891 1.15 10.87 1

LITKPSEGTTLR 125 4 1 F8W7U8 0 0 0.00001513 3.13 3 1315.7555 -1.94 16.82 0

eKTGEEINFGK 16 4 1 F8W7U8 N-Term(Acetyl) 0 0 0.00001939 2.88 2 1293.63103 -0.89 16.04 1

NTNEEDDEVREAmTR 40 4 1 F8W7U8 M13(Oxidation) 0 0 0.0000244 3.47 3 1824.767 0.24 13.93 1

ERLGNSHQPEKPLVR 4 4 1 F8W7U8 0 0 0.00002481 3.38 3 1759.95664 0.21 10.64 1

tLHTcLELLR 13 7 1 F8W7U8 N-Term(Acetyl); C5(Carbamidomethyl) 0 0 0.00002629 3.7 3 1297.69416 0.64 25.22 0

IEEmLENAERER 9 4 1 F8W7U8 M4(Oxidation) 0 0 0.0000326 2.69 3 1534.72171 3.28 13.99 1

lITKPSEGTTLR 25 4 1 F8W7U8 N-Term(Acetyl) 0 0 0.00004504 2.91 3 1357.76822 -0.29 18.67 0

IMSQSQVSK 3 4 1 F8W7U8 0 0 0.00004506 2.2 2 1007.51872 -0.32 8.6 0

IDISPVLLQK 205 5 1 F8W7U8 0 0 0.00006869 3.36 3 1125.68744 -0.35 24.07 0

qKNTNEEDDEVREAmTR 5 4 1 F8W7U8 N-Term(Acetyl); M15(Oxidation) 0 0 0.00007571 3.63 3 2122.93009 -0.27 11.71 2

tGEEINFGK 14 4 1 F8W7U8 N-Term(Acetyl) 0 0 0.0001451 2.92 2 1036.4937 -0.88 18.4 0

iMSQSQVSK 8 4 1 F8W7U8 N-Term(Acetyl) 0 0 0.0001575 2.43 2 1049.52922 -0.38 16.47 0

NVQLSLLTER 165 4 1 F8W7U8 0 0 0.000263 3.48 3 1172.66297 -0.38 22.03 0

NMSIIDAFK 2 3 1 F8W7U8 0 0 0.0004477 2.75 2 1038.53093 1.95 25.29 0

QYFQTAEK 6 4 1 F8W7U8 0 0 0.001033 2.2 2 1014.48924 0.13 11.8 0

KVTMLRPK 1 5 1 F8W7U8 0 0 0.001154 2.01 2 972.6035 1.19 9.72 1

FSQKFVDR 5 4 1 F8W7U8 0 0 0.001606 2.76 2 1026.53557 -1.15 11.89 1

dAIEELVK 1 4 1 F8W7U8 N-Term(Acetyl) 0 0 0.002397 2.13 2 958.50945 0.25 23.17 0

kTLHTcLELLRK 1 7 1 F8W7U8 N-Term(Acetyl); C6(Carbamidomethyl) 0 0 0.002766 2.32 2 1553.88249 -0.5 16.33 2

YQLEKTQRFLK 2 4 1 F8W7U8 0 0 0.003522 2.96 3 1453.82123 3.45 15.29 2

dIIHFFR 6 4 1 F8W7U8 N-Term(Acetyl) 0 0 0.004248 2.33 2 989.51964 -0.73 25.91 0

DIIHFFR 3 4 1 F8W7U8 0 0 0.005492 2.08 2 947.5092 -0.63 23.68 0

VTMLRPK 2 5 1 F8W7U8 0 0 0.005943 1.93 2 844.50719 -0.22 9.13 0

KHVGLLR 3 4 1 F8W7U8 0 0.001 0.01229 1.9 2 822.53111 0.3 9.64 1

DAIEELVK 6 4 1 F8W7U8 0 0.001 0.02252 2.03 2 916.49895 0.34 21.65 0

vTMLRPK 2 5 1 F8W7U8 N-Term(Acetyl) 0 0.001 0.02338 1.94 2 886.51702 -1.04 19.29 0

gmGEAVQEFVDKEEK 1 4 1 F8W7U8 N-Term(Acetyl); M2(Oxidation) 0 0.002 0.02836 2.39 3 1753.81107 9.16 15.7 1

hVGLLR 4 4 1 F8W7U8 N-Term(Acetyl) 0 0.003 0.04503 2.1 2 736.44591 -0.76 15.68 0

vEDLVK 9 4 1 F8W7U8 N-Term(Acetyl) 0 0.004 0.06137 2.39 2 744.4135 -0.45 17.9 0

sQSEESASAFSADDLmSIDLAEQmANDSDDSISAATNK 1 4 1 F8W7U8 N-Term(Acetyl); M16(Oxidation); M24(Oxidation) 0 0.004 0.07251 2.3 3 4025.66161 -6.36 40.62 0

VEDLVK 2 4 1 F8W7U8 0 0.006 0.106 2.07 2 702.40318 -0.12 9.81 0

RAD50 4464.43 74.16 12 152 152 1514 1312 153.8 6.89

Sequence # PSMs # Proteins # Protein Groups Protein Group Accessions Modifications ΔCn q-Value PEP XCorr Charge MH+ [Da] ΔM [ppm] RT [min] # Missed Cleavages

SEHQKLEENIDNIKR 10 3 1 Q92878 0 0 4.66E-16 5.72 3 1852.94693 -2.32 14.06 2

LNKELASSEQNKNHINNELK 4 4 1 Q92878 0 0 4.66E-16 5.33 3 2323.19767 -1.07 12.58 2

RNEELKEVEEER 9 3 1 Q92878 0 0 4.66E-16 4.01 2 1559.76567 -0.26 12.96 2

KLDQEMEQLNHHTTTR 11 5 1 Q92878 0 0 4.66E-16 5.76 3 1980.95304 -1.33 13.48 1

TANQLMNDFAEKETLKQK 1 5 1 Q92878 0 0 4.66E-16 4.79 3 2109.06351 -0.51 20 2

RRDEMLGLVPMR 15 3 1 Q92878 0 0 4.66E-16 4.19 3 1472.78135 -0.82 20.28 2

NSNVETLKMEVISLQNEK 5 4 1 Q92878 0 0 4.66E-16 5.44 2 2076.05986 -2.11 24 1

NSNVETLKmEVISLQNEKADLDR 1 4 1 Q92878 M9(Oxidation) 0 0 4.66E-16 5.33 3 2662.33243 -1.1 24.08 2



HSDELTSLLGYFPNKK 15 5 1 Q92878 0 0 4.66E-16 4.8 2 1848.94451 -2.49 24.89 1

NSNVETLKMEVISLQNEKADLDR 1 4 1 Q92878 0 0 4.66E-16 5.2 3 2646.34128 0.31 24.53 2

AVLNNVIFcHQEDSNWPLSEGK 6 6 1 Q92878 C9(Carbamidomethyl) 0 0 4.66E-16 5.1 3 2557.2125 -0.63 26.05 0

RQQLEEQTVELSTEVQSLYR 8 3 1 Q92878 0 0 4.66E-16 5.64 3 2436.23417 -1 26.14 1

HSDELTSLLGYFPNK 7 5 1 Q92878 0 0 4.66E-16 5.6 2 1720.84465 -5.51 26.56 0

lKNDIEEQETLLGTIMPEEESAK 9 3 1 Q92878 N-Term(Acetyl) 0 0 4.66E-16 5.45 3 2659.29691 -1.92 27.52 1

lFDVcGSQDFESDLDR 5 4 1 Q92878 N-Term(Acetyl); C5(Carbamidomethyl) 0 0 4.66E-16 4.01 2 1944.82366 -2.28 30.25 0

lKNDIEEQETLLGTImPEEESAK 3 3 1 Q92878 N-Term(Acetyl); M16(Oxidation) 0 0 5.62E-16 5.28 3 2675.29154 -2.01 25.64 1

LKNDIEEQETLLGTIMPEEESAK 17 3 1 Q92878 0 0 5.99E-16 6.11 3 2617.28995 -0.57 26.73 1

vFQGTDEQLNDLYHNHQR 2 5 1 Q92878 N-Term(Acetyl) 0 0 8.96E-16 5.21 3 2256.03751 -2.39 23.44 0

LDQEmEQLNHHTTTR 3 5 1 Q92878 M5(Oxidation) 0 0 1.11E-15 4.51 3 1868.85477 -0.45 9.81 0

rRDEMLGLVPMR 3 3 1 Q92878 N-Term(Acetyl) 0 0 1.38E-15 4.23 3 1514.79105 -1.36 22.21 2

iLELDQELIKAER 1 4 1 Q92878 N-Term(Acetyl) 0 0 1.58E-15 3.57 3 1611.89481 -0.3 27.36 1

VFQTEAELQEVISDLQSK 19 4 1 Q92878 0 0 1.67E-15 4.67 2 2064.04717 -1.19 31.09 0

LQGIDLDRTVQQVNQEK 2 3 1 Q92878 0 0 1.73E-15 4.19 2 1984.04326 -1.32 21.68 1

VFQGTDEQLNDLYHNHQR 12 5 1 Q92878 0 0 2.28E-15 4.69 3 2214.03092 -0.64 19.84 0

LLNQEKSELLVEQGR 13 5 1 Q92878 0 0 2.72E-15 4.88 3 1755.95926 -0.43 18.44 1

QQLEEQTVELSTEVQSLYR 18 3 1 Q92878 0 0 3.43E-15 5.33 3 2280.13364 -0.8 27.93 0

LKNDIEEQETLLGTImPEEESAK 14 3 1 Q92878 M16(Oxidation) 0 0 5.17E-15 6.05 3 2633.2833 -1.16 23.99 1

TTELVNKDLDIYYK 16 3 1 Q92878 0 0 1.42E-14 4.72 2 1714.89055 0.41 22.66 1

TANQLmNDFAEKETLK 18 5 1 Q92878 M6(Oxidation) 0 0 1.68E-14 4.65 3 1868.90348 -1.32 18.29 1

KNIDQcSEIVK 4 3 1 Q92878 C6(Carbamidomethyl) 0 0 3.76E-14 4.02 2 1333.67766 -0.32 11.05 1

LFDVcGSQDFESDLDR 4 4 1 Q92878 C5(Carbamidomethyl) 0 0 3.83E-14 4.31 2 1902.81523 -1.2 26.1 0

SEHQKLEENIDNIK 5 3 1 Q92878 0 0 5.53E-14 5.09 2 1696.84905 -0.63 14.52 1

MEVISLQNEKADLDR 8 4 1 Q92878 0 0 1.01E-13 4.3 3 1760.88517 0.2 21.13 1

STTNELKSEKLQISTNLQR 1 3 1 Q92878 0 0 1.23E-13 3.57 3 2190.16825 -1.96 17.58 2

KEEQLSSYEDK 7 4 1 Q92878 0 0 1.25E-13 3.79 2 1355.63213 -0.32 11.2 1

TANQLmNDFAEKETLKQK 2 5 1 Q92878 M6(Oxidation) 0 0 1.30E-13 3.99 3 2125.05429 -2.45 16.02 2

EIKDAKEQVSPLETTLEK 7 3 1 Q92878 0 0 1.47E-13 5.26 2 2058.09355 -1.48 17.82 2

lIQDQQEQIQHLK 5 3 1 Q92878 N-Term(Acetyl) 0 0 1.91E-13 3.69 2 1662.87932 -1.02 21 0

ILELDQELIKAER 17 4 1 Q92878 0 0 2.23E-13 4.19 3 1569.88474 0 24.2 1

ELASSEQNKNHINNELK 7 4 1 Q92878 0 0 2.39E-13 4.52 2 1967.97576 -1.23 11.2 1

eLASSEQNKNHINNELKR 1 4 1 Q92878 N-Term(Acetyl) 0 0 2.53E-13 3.71 3 2166.09079 0.43 13.5 2

DSLIQSLATQLELDGFER 3 5 1 Q92878 0 0 5.62E-13 2.99 2 2035.03325 -0.53 34.95 0

ENIESLAHALVEIIK 1 3 1 Q92878 0 0 7.33E-13 3.07 2 1678.93486 -1.57 30.78 0

LQGIDLDRTVQQVNQEKQEK 2 3 1 Q92878 0 0 7.40E-13 3.59 3 2369.23935 -1.13 19.86 2

NVKYELQQLEGSSDR 10 5 1 Q92878 0 0 8.20E-13 4.49 2 1765.86919 -1.36 21.13 1

sEHQKLEENIDNIKR 1 3 1 Q92878 N-Term(Acetyl) 0 0 1.04E-12 4.56 3 1894.95719 -2.44 13.31 2

kLDQEmEQLNHHTTTR 1 5 1 Q92878 N-Term(Acetyl); M6(Oxidation) 0 0 1.17E-12 4.32 3 2038.95792 -1.58 11.94 1

qQLEEQTVELSTEVQSLYR 6 3 1 Q92878 N-Term(Acetyl) 0 0 1.72E-12 4.72 3 2322.14133 -2.03 30.32 0

ETELNKVIAQLSEcEK 3 3 1 Q92878 C14(Carbamidomethyl) 0 0 2.46E-12 4.38 2 1890.94548 -1.23 26.06 1

KLDQEmEQLNHHTTTR 14 5 1 Q92878 M6(Oxidation) 0 0 2.83E-12 4.5 3 1996.9495 -0.55 9.7 1

QIITFFSPLTILVGPNGAGK 3 5 1 Q92878 0 0 3.22E-12 3.61 2 2073.17119 -1.54 33.32 0

KLIQDQQEQIQHLK 18 3 1 Q92878 0 0 3.49E-12 4.41 3 1748.96518 -0.14 14.78 1

cAEIDREMISSLGVSK 11 5 1 Q92878 C1(Carbamidomethyl) 0 0 3.55E-12 4.55 3 1794.87302 0.26 22.81 1

IAQDKLNDIKEK 9 3 1 Q92878 0 0 3.55E-12 3.77 2 1414.78862 -1.04 10.46 2

NEELKEVEEERK 8 3 1 Q92878 0 0 4.83E-12 3.65 3 1531.76053 0.4 12.17 2

EKAcEIRDQITSK 5 5 1 Q92878 C4(Carbamidomethyl) 0 0 6.31E-12 4.27 2 1577.80425 5.7 12.65 2

mEVISLQNEKADLDR 3 4 1 Q92878 M1(Oxidation) 0 0 8.43E-12 4.35 3 1776.8776 -1.2 19.27 1

DAKEQVSPLETTLEK 10 3 1 Q92878 0 0 1.29E-11 4.72 2 1687.87383 -0.67 19.5 1

tANQLMNDFAEKETLK 3 5 1 Q92878 N-Term(Acetyl) 0 0 1.57E-11 3.92 2 1894.92021 -0.73 23.8 1

NDIEEQETLLGTIMPEEESAK 9 3 1 Q92878 0 0 2.01E-11 5.22 3 2376.11057 -0.77 27.99 0

tTELVNKDLDIYYK 3 3 1 Q92878 N-Term(Acetyl) 0 0 2.13E-11 3.78 2 1756.89409 -3.59 23.73 1

LQLQADRHQEHIR 7 5 1 Q92878 0 0 2.17E-11 4.03 3 1643.8729 0.23 10.79 1

ELASSEQNKNHINNELKR 6 4 1 Q92878 0 0 2.63E-11 4.49 3 2124.07596 -1.57 10.78 2

acEIRDQITSK 4 5 1 Q92878 N-Term(Acetyl); C2(Carbamidomethyl) 0 0 3.44E-11 4.05 2 1362.66789 -0.26 14.47 1

TANQLMNDFAEKETLK 7 5 1 Q92878 0 0 5.91E-11 5.14 2 1852.90849 -1.37 22.69 1

dIENYIQDGKDDYKK 4 3 1 Q92878 N-Term(Acetyl) 0 0 7.76E-11 3.66 3 1885.88303 0.82 21.19 2

cAEIDREMISSLGVSK 1 5 1 Q92878 N-Term(Acetyl); C1(Carbamidomethyl) 0 0 1.04E-10 3.31 3 1836.87943 -2 24.92 1

LIQDQQEQIQHLK 22 3 1 Q92878 0 0 1.17E-10 3.48 2 1620.87041 -0.03 16.56 0

IAQQAAKLQGIDLDR 2 3 1 Q92878 0 0 1.54E-10 4.29 3 1639.91269 0.01 18.38 1

QMEKDNSELEEKMEK 2 5 1 Q92878 0 0 2.11E-10 3.56 2 1867.83989 -0.76 12.88 2

KQLEDWLHSK 1 5 1 Q92878 0 0 2.25E-10 3.41 2 1283.67217 -1.67 16.92 1

VVMLKGDTALDMR 8 4 1 Q92878 0 0 2.95E-10 3.68 2 1448.76067 0.4 19.93 1

IIELKSEILSK 6 5 1 Q92878 0 0 3.10E-10 3.3 2 1272.77788 0.38 19.81 1

hSDELTSLLGYFPNKK 14 5 1 Q92878 N-Term(Acetyl) 0 0 3.16E-10 4.24 3 1890.9578 -0.99 26.32 1

QKGYEEEIIHFKK 10 3 1 Q92878 0 0 3.79E-10 3.58 3 1648.86728 -1.28 15.43 2

FQQEKEELINKK 19 3 1 Q92878 0 0 3.84E-10 4.14 2 1533.82646 -0.48 10.44 2

kLDQEMEQLNHHTTTR 1 5 1 Q92878 N-Term(Acetyl) 0 0 3.87E-10 2.66 3 2022.96512 -0.55 15.55 1

FQQEKEELINK 7 3 1 Q92878 0 0 3.93E-10 3.86 2 1405.73052 -1.22 13.6 1

kLIQDQQEQIQHLK 6 3 1 Q92878 N-Term(Acetyl) 0 0 3.98E-10 3.65 2 1790.97038 -3.13 17.32 1

cAEIDREmISSLGVSK 8 5 1 Q92878 C1(Carbamidomethyl); M8(Oxidation) 0 0 4.13E-10 4.18 2 1810.86308 -2.42 18.76 1

VVMLKGDTALDmR 6 4 1 Q92878 M12(Oxidation) 0 0 5.60E-10 3.1 3 1464.75583 0.57 16.72 1

FQMELKDVERK 5 3 1 Q92878 0 0 8.25E-10 3.2 3 1422.74018 -0.61 16.19 2

GYEEEIIHFKK 5 3 1 Q92878 0 0 1.21E-09 3.6 2 1392.71416 -1.21 18.83 1

yELQQLEGSSDR 3 5 1 Q92878 N-Term(Acetyl) 0 0 1.96E-09 3.71 2 1466.67021 -3.83 24.22 0

kEEQLSSYEDK 2 4 1 Q92878 N-Term(Acetyl) 0 0 2.47E-09 3.44 2 1397.64116 -1.41 14.22 1

RDEmLGLVPMR 3 3 1 Q92878 M4(Oxidation) 0 0 2.75E-09 4.31 3 1332.67545 -0.67 18.76 1

TANQLMNDFAEK 8 5 1 Q92878 0 0 4.01E-09 3.17 2 1381.64067 -0.75 21.49 0

YELQQLEGSSDR 15 5 1 Q92878 0 0 4.67E-09 3.14 2 1424.66362 -1.15 20.65 0

mEVISLQNEKADLDR 1 4 1 Q92878 N-Term(Acetyl) 0 0 4.88E-09 3.1 2 1802.89885 1.92 24.04 1

hSDELTSLLGYFPNK 2 5 1 Q92878 N-Term(Acetyl) 0 0 6.01E-09 2.76 2 1762.8615 -1.81 29.37 0

lNKELASSEQNKNHINNELK 1 4 1 Q92878 N-Term(Acetyl) 0 0 6.67E-09 3.76 3 2365.20957 -0.49 14.54 2

TANQLmNDFAEK 10 5 1 Q92878 M6(Oxidation) 0 0 7.26E-09 3.17 2 1397.63603 -0.42 16.52 0

tANQLmNDFAEKETLK 1 5 1 Q92878 N-Term(Acetyl); M6(Oxidation) 0 0 7.28E-09 2.64 3 1910.91739 0.46 18.52 1

LmRQDIDTQKIQER 2 3 1 Q92878 M2(Oxidation) 0 0 7.34E-09 3.83 3 1789.91544 -4 12.99 2

LKEIEHNLSK 5 5 1 Q92878 0 0 9.04E-09 2.96 3 1210.67832 -0.61 9.74 1

nHINNELKR 2 4 1 Q92878 N-Term(Acetyl) 0 0 9.37E-09 3.42 3 1179.62326 0.28 10.33 1

NSNVETLKmEVISLQNEK 7 4 1 Q92878 M9(Oxidation) 0 0 1.01E-08 4.44 3 2092.05539 -1.8 23.41 1

kNIDQcSEIVK 2 3 1 Q92878 N-Term(Acetyl); C6(Carbamidomethyl) 0 0 1.03E-08 2.91 2 1375.69267 2.93 14.29 1

lLNQEKSELLVEQGR 1 5 1 Q92878 N-Term(Acetyl) 0 0 1.24E-08 2.78 2 1797.97148 0.5 22.6 1

SYENELDPLKNR 7 5 1 Q92878 0 0 1.35E-08 3.37 3 1477.72739 -0.55 19.55 1

AcEIRDQITSK 8 5 1 Q92878 C2(Carbamidomethyl) 0 0 1.72E-08 3.15 2 1320.65715 -0.4 12.28 1

QDIDTQKIQER 7 3 1 Q92878 0 0 1.72E-08 3.47 2 1373.70281 0.59 11.77 1

VcLTDVTIMER 15 3 1 Q92878 C2(Carbamidomethyl) 0 0 2.36E-08 3.33 2 1336.65911 -0.67 23.76 0

DAEEKYREMMIVMR 1 3 1 Q92878 0 0 2.41E-08 3.09 3 1800.84574 0.84 23.26 2

rNEELKEVEEER 2 3 1 Q92878 N-Term(Acetyl) 0 0 2.89E-08 2.8 2 1601.77825 1 15.05 2

sYENELDPLKNR 9 5 1 Q92878 N-Term(Acetyl) 0 0 3.34E-08 3.18 2 1519.7365 -1.49 21.77 1

IKKNIDQcSEIVK 1 3 1 Q92878 C8(Carbamidomethyl) 0 0 3.59E-08 3.22 3 1574.8577 0.37 11.1 2

eLASSEQNKNHINNELK 1 4 1 Q92878 N-Term(Acetyl) 0 0 3.66E-08 2.89 3 2009.99009 0.67 14.16 1

VIAQLSEcEKHK 4 3 1 Q92878 C8(Carbamidomethyl) 0 0 3.96E-08 3.54 3 1441.74707 0.17 10.2 1

tANQLMNDFAEK 1 5 1 Q92878 N-Term(Acetyl) 0 0 6.87E-08 3.3 2 1423.65508 1.97 23.85 0

vcLTDVTIMER 10 3 1 Q92878 N-Term(Acetyl); C2(Carbamidomethyl) 0 0 7.48E-08 3.52 2 1378.66814 -1.76 27.79 0

NEELKEVEEER 10 3 1 Q92878 0 0 7.85E-08 3.79 2 1403.66411 -0.6 14.41 1

VcLTDVTImER 1 3 1 Q92878 C2(Carbamidomethyl); M9(Oxidation) 0 0 9.52E-08 2.48 2 1352.65691 1.47 21.19 0

cSAGQKVLASLIIR 1 4 1 Q92878 C1(Carbamidomethyl) 0 0 1.04E-07 3.53 3 1515.86826 0.41 23.65 1

SEKLQISTNLQR 2 3 1 Q92878 0 0 1.13E-07 3.01 2 1416.77886 -1.21 15.48 1

RDEMLGLVPMR 17 3 1 Q92878 0 0 1.22E-07 4.14 3 1316.68183 0.3 23.42 1

vFQTEAELQEVISDLQSK 4 4 1 Q92878 N-Term(Acetyl) 0 0 1.26E-07 3.86 3 2106.05948 -0.34 35.2 0

WLQDNLTLRK 1 3 1 Q92878 0 0 1.28E-07 2.91 3 1286.72156 -0.03 19.53 1

qMEKDNSELEEK 1 5 1 Q92878 N-Term(Acetyl) 0 0 1.28E-07 2.51 2 1521.67436 0.37 12.59 1

DVNGELIAVQR 7 5 1 Q92878 0 0 1.53E-07 2.81 2 1213.65325 -0.28 20.86 0

iLELDQELIK 5 5 1 Q92878 N-Term(Acetyl) 0 0 1.54E-07 2.64 2 1255.71208 -1.89 30.05 0

lNKELASSEQNK 4 4 1 Q92878 N-Term(Acetyl) 0 0 1.74E-07 2.94 2 1402.71697 -0.24 11.62 1

eMGQMQVLQMK 7 3 1 Q92878 N-Term(Acetyl) 0 0 2.08E-07 3.2 2 1364.63689 -0.21 24.74 0

mEVISLQNEK 3 4 1 Q92878 N-Term(Acetyl) 0 0 2.13E-07 3.18 2 1232.6176 -1.28 23.8 0

sYENELDPLK 6 5 1 Q92878 N-Term(Acetyl) 0 0 2.69E-07 2.6 2 1249.59343 -1.03 23.77 0

STYRGQDIEYIEIR 1 4 1 Q92878 0 0 3.32E-07 2.76 3 1742.86814 -1.55 21.21 1

fQQEKEELINK 2 3 1 Q92878 N-Term(Acetyl) 0 0 4.38E-07 3.05 2 1447.74321 0.29 18.59 1

ILELDQELIK 20 5 1 Q92878 0 0 4.50E-07 2.94 2 1213.70281 -0.89 24.44 0

eQVSPLETTLEK 8 3 1 Q92878 N-Term(Acetyl) 0 0 4.51E-07 3.33 2 1415.72466 -1.29 23.34 0

YIcTGDFPPGTK 31 5 1 Q92878 C3(Carbamidomethyl) 0 0 4.87E-07 2.67 2 1355.62871 -1 17.97 0

nEELKEVEEER 3 3 1 Q92878 N-Term(Acetyl) 0 0 5.02E-07 3.58 2 1445.67546 -0.04 17.42 1

lQLQADRHQEHIR 1 5 1 Q92878 N-Term(Acetyl) 0 0 5.41E-07 3.29 3 1685.8826 -0.29 13.66 1

cSVSSLGFNVH 3 3 1 Q92878 N-Term(Acetyl); C1(Carbamidomethyl) 0 0 6.39E-07 3.34 2 1248.56682 -0.78 24.74 0

DNSELEEKMEK 4 5 1 Q92878 0 0 8.13E-07 3.4 2 1351.59941 -3.88 13.6 1

KIAQQAAKLQGIDLDR 1 3 1 Q92878 0 0 8.40E-07 2.93 3 1768.00724 -0.23 17.28 2

DKQIITFFSPLTILVGPNGAGK 2 5 1 Q92878 0 0 9.30E-07 2.52 3 2316.29441 -0.82 31.82 1

FQmELKDVERK 3 3 1 Q92878 M3(Oxidation) 0 0 9.57E-07 2.76 2 1438.7365 0.38 12.3 2

DIENYIQDGKDDYKK 17 3 1 Q92878 0 0 9.70E-07 3.92 2 1843.86846 -1.33 19.66 2

lKEIEHNLSK 5 5 1 Q92878 N-Term(Acetyl) 0 0 0.000000993 3.28 3 1252.68949 -0.11 13.84 1

rDEMLGLVPMR 3 3 1 Q92878 N-Term(Acetyl) 0 0 0.000001042 3.8 2 1358.68694 -3.72 24.46 1

dVNGELIAVQR 5 5 1 Q92878 N-Term(Acetyl) 0 0 0.000001106 3.37 2 1255.66106 -2.47 22.31 0

QKETELNKVIAQLSEcEK 1 3 1 Q92878 C16(Carbamidomethyl) 0 0 0.000001329 3.9 3 2147.09854 -1.31 23.81 2

fQMELKDVER 3 3 1 Q92878 N-Term(Acetyl) 0 0 0.000001397 3.06 2 1336.65618 -0.34 23.39 1

VIAQLSEcEKHKEK 1 3 1 Q92878 C8(Carbamidomethyl) 0 0 0.000001576 2.46 3 1698.88547 0.63 9.56 2

IIELKSEILSKK 1 5 1 Q92878 0 0 0.000001584 2.5 3 1400.87107 -0.92 16.52 2

VKEYQmELK 2 5 1 Q92878 M6(Oxidation) 0 0 0.000001599 2.37 2 1183.60393 0.97 13.79 1

ALKQKFDEIFSATR 1 6 1 Q92878 0 0 0.000001654 3.42 3 1653.89225 -2.25 21.94 2

fDEIFSATR 3 6 1 Q92878 N-Term(Acetyl) 0 0 0.000001741 2.69 2 1127.53642 -0.35 27.7 0

MEEINKIIR 2 4 1 Q92878 0 0 0.000001815 3.36 3 1145.62955 -4.56 16.35 1

VIAQLSEcEK 12 3 1 Q92878 C8(Carbamidomethyl) 0 0 0.000002021 3.1 2 1176.59099 -1.67 15.63 0

lEENIDNIKR 8 3 1 Q92878 N-Term(Acetyl) 0 0 0.000002406 3.29 2 1285.6779 2.48 17.33 1

MEVISLQNEK 11 4 1 Q92878 0 0 0.000002781 3 2 1190.6082 -0.34 18.77 0

QLEDWLHSK 8 5 1 Q92878 0 0 0.000003612 2.56 2 1155.57891 -0.38 20.33 0

WLQDNLTLR 12 3 1 Q92878 0 0 0.000005187 2.67 2 1158.62651 -0.1 24.13 0

YIKALETLR 2 6 1 Q92878 0 0 0.000005892 2.87 3 1106.65656 -0.27 17.34 1

ImKLDNEIK 10 5 1 Q92878 M2(Oxidation) 0 0 0.000006072 2.49 3 1119.60752 -0.33 11.47 1

DIENYIQDGKDDYK 1 3 1 Q92878 0 0 0.000006952 3.12 2 1715.77251 -2 21.7 1

FQMELKDVER 10 3 1 Q92878 0 0 0.000009534 3 3 1294.64966 2.77 19.21 1

EIVKSYENELDPLK 1 5 1 Q92878 0 0 0.00001096 2.53 2 1676.87261 -0.96 22.41 1

nIDQcSEIVK 1 3 1 Q92878 N-Term(Acetyl); C5(Carbamidomethyl) 0 0 0.00001139 2.34 2 1247.59233 -1.08 17.18 0

FDEIFSATR 8 6 1 Q92878 0 0 0.0000126 2.76 2 1085.52519 -0.97 22.42 0

RKEEQLSSYEDK 2 4 1 Q92878 0 0 0.00001349 2.45 2 1511.72954 -2.74 10.33 2

EEQLSSYEDK 2 4 1 Q92878 0 0 0.00001466 2.4 2 1227.53679 -0.65 14.5 0

cSVSSLGFNVH 5 3 1 Q92878 C1(Carbamidomethyl) 0 0 0.00001607 2.71 2 1206.5584 0.97 21.39 0

FQmELKDVER 5 3 1 Q92878 M3(Oxidation) 0 0 0.00001891 2.71 3 1310.64109 0.08 14.37 1

LEENIDNIKR 13 3 1 Q92878 0 0 0.00001968 3.35 2 1243.66228 -1.51 14.82 1

SYENELDPLK 8 5 1 Q92878 0 0 0.00002183 2.49 2 1207.58574 1.32 22.49 0

tLDQAIMK 7 4 1 Q92878 N-Term(Acetyl) 0 0 0.00002232 2.47 2 961.5031 0.78 23.12 0



wLQDNLTLR 5 3 1 Q92878 N-Term(Acetyl) 0 0 0.0000256 2.71 2 1200.63664 -0.46 21.65 0

NIDQcSEIVK 7 3 1 Q92878 C5(Carbamidomethyl) 0 0 0.00002701 2.71 2 1205.58183 -1.06 15.53 0

GYEEEIIHFK 6 3 1 Q92878 0 0 0.00002838 2.48 2 1264.6198 -0.85 22.18 0

EAQLTSSKEIVK 2 5 1 Q92878 0 0 0.00003229 2.38 2 1332.73577 -0.91 11.49 1

fQQEKEELINKK 4 3 1 Q92878 N-Term(Acetyl) 0 0 0.00003726 3.2 3 1575.83786 0.06 15.63 2

DIENYIQDGK 2 3 1 Q92878 0 0 0.00004226 2.52 2 1194.56352 -0.19 21.36 0

yIcTGDFPPGTK 5 5 1 Q92878 N-Term(Acetyl); C3(Carbamidomethyl) 0 0 0.00007086 2.36 2 1397.64031 -0.23 26.74 0

LEENIDNIK 2 3 1 Q92878 0 0 0.00007448 2.17 2 1087.56267 -0.33 16.07 0

qKFDEIFSATR 6 6 1 Q92878 N-Term(Acetyl) 0 0 0.00007665 3.06 2 1383.69231 1.4 23.27 1

DEMLGLVPMR 11 3 1 Q92878 0 0 0.00007783 2.89 2 1160.57952 -0.69 25.67 0

EMGQMQVLQMK 8 3 1 Q92878 0 0 0.00008059 2.81 2 1322.62505 -1.18 21.8 0

iAQDKLNDIK 1 3 1 Q92878 N-Term(Acetyl) 0 0 0.00008297 2.4 2 1199.66362 0.45 16.41 1

eMISSLGVSK 5 5 1 Q92878 N-Term(Acetyl) 0 0 0.0000977 2.67 2 1092.56096 0.33 22.57 0

lQISTNLQR 9 3 1 Q92878 N-Term(Acetyl) 0 0 0.0001035 2.99 2 1114.62004 -1.34 22.35 0

lEENIDNIK 4 3 1 Q92878 N-Term(Acetyl) 0 0 0.0001099 2.74 2 1129.57097 -2.32 20.5 0

VKEYQMELK 8 5 1 Q92878 0 0 0.0001649 2.6 3 1167.60743 -0.38 15.22 1

DEmLGLVPMR 5 3 1 Q92878 M3(Oxidation) 0 0 0.0001843 2.44 2 1176.57402 -1.02 23.37 0

dEMLGLVPMR 3 3 1 Q92878 N-Term(Acetyl) 0 0 0.0001868 2.5 2 1202.59099 0.09 28.67 0

tQMEMLTK 3 5 1 Q92878 N-Term(Acetyl) 0 0 0.0002373 2.28 2 1023.48369 -1.27 21.73 0

LQNVNRDIQR 1 3 1 Q92878 0 0 0.0002436 2.77 3 1255.68647 -0.12 10.18 1

sELLVEQGR 9 5 1 Q92878 N-Term(Acetyl) 0 0 0.0002979 2.52 2 1072.56365 0.26 19.74 0

TTIIEcLK 6 5 1 Q92878 C6(Carbamidomethyl) 0 0 0.0004284 2.42 2 977.53374 0.11 20.39 0

RDEmLGLVPmR 2 3 1 Q92878 M4(Oxidation); M10(Oxidation) 0 0 0.0004631 3.24 3 1348.67246 0.89 15.82 1

vAQETDVR 2 5 1 Q92878 N-Term(Acetyl) 0 0 0.0004666 2.25 2 959.47881 -0.51 11.74 0

EQVSPLETTLEK 15 3 1 Q92878 0 0 0.0004735 3.02 2 1373.71477 -0.83 21.67 0

QKGYEEEIIHFK 8 3 1 Q92878 0 0 0.0004815 2.89 3 1520.77448 0.04 18.32 1

LMRQDIDTQK 1 3 1 Q92878 0 0 0.0005051 2.43 3 1247.64182 0.41 10.21 1

eLREPQFR 3 3 1 Q92878 N-Term(Acetyl) 0 0 0.0005385 2.61 3 1116.57959 -0.08 18.69 1

QSIIDLKEK 1 3 1 Q92878 0 0 0.0005812 1.94 2 1073.62102 0.81 14.59 1

EmGQmQVLQmK 2 3 1 Q92878 M2(Oxidation); M5(Oxidation); M10(Oxidation) 0 0 0.0006002 2.45 2 1370.6082 -2.3 10.67 0

tTIIEcLK 4 5 1 Q92878 N-Term(Acetyl); C6(Carbamidomethyl) 0 0 0.000661 2.25 2 1019.54314 -1.04 22.05 0

TLDQAIMK 7 4 1 Q92878 0 0 0.0007154 2.26 2 919.49138 -0.44 17.2 0

mEVISLQNEK 5 4 1 Q92878 M1(Oxidation) 0 0 0.0007388 2.99 2 1206.60076 -2.3 16.42 0

QmEKDNSELEEKMEK 1 5 1 Q92878 M2(Oxidation) 0 0 0.0008013 2.99 3 1883.83408 -1.14 11.1 2

YREMmIVMR 3 3 1 Q92878 M5(Oxidation) 0 0 0.0008055 2.35 3 1244.59513 0.18 16.91 1

SEYVEKFYR 3 3 1 Q92878 0 0 0.0008242 2.53 2 1220.59697 1.91 16.45 1

VLASLIIR 38 4 1 Q92878 0 0 0.0008814 2.66 2 884.59184 -1.09 24.56 0

vKEYQMELK 1 5 1 Q92878 N-Term(Acetyl) 0 0 0.0009006 1.91 2 1209.61833 -0.08 17.97 1

FHSmKMEEINK 1 4 1 Q92878 M4(Oxidation) 0 0 0.001007 2.6 3 1409.65738 1.51 10.37 1

IAQDKLNDIK 11 3 1 Q92878 0 0 0.001033 2.94 3 1157.65198 -0.47 11.74 1

gQDIEYIEIR 6 4 1 Q92878 N-Term(Acetyl) 0 0 0.001074 2.42 2 1277.63054 -5.26 22.3 0

TLDQAImK 1 4 1 Q92878 M7(Oxidation) 0 0 0.001149 1.98 2 935.48589 -0.86 15.6 0

nSNVETLK 4 4 1 Q92878 N-Term(Acetyl) 0 0 0.001241 2.35 2 946.48186 -2.3 12.49 0

KELREPQFR 6 3 1 Q92878 0 0 0.001332 2.41 3 1202.66379 -0.25 11.3 2

QKFDEIFSATR 19 6 1 Q92878 0 0 0.001387 3.03 3 1341.6803 0.37 21.14 1

eMMIVMR 5 3 1 Q92878 N-Term(Acetyl) 0 0 0.001484 2.16 2 951.44536 -0.79 26.38 0

LQGIDLDR 7 3 1 Q92878 0 0 0.0016 2.45 2 929.50517 0.06 17.93 0

SELLVEQGR 12 5 1 Q92878 0 0 0.001674 2.65 2 1030.55242 -0.37 15.54 0

sFGIEDKDK 4 5 1 Q92878 N-Term(Acetyl) 0 0 0.001686 2.67 2 1080.5219 0.98 19.91 1

GQDIEYIEIR 8 4 1 Q92878 0 0 0.00178 2.68 3 1235.62516 -1.24 22.21 0

EMGQmQVLQmK 3 3 1 Q92878 M5(Oxidation); M10(Oxidation) 0 0 0.001822 2.57 2 1354.6165 0.05 13.95 0

EmGQMQVLQMK 18 3 1 Q92878 M2(Oxidation) 0 0 0.001852 2.46 2 1338.6209 -0.47 19.28 0

tLEGVITR 6 5 1 Q92878 N-Term(Acetyl) 0 0 0.001917 2.48 2 930.52648 1.03 24.23 0

IMKLDNEIK 5 5 1 Q92878 0 0 0.001988 2.59 3 1103.61124 -1.57 14.7 1

IEKMSILGVR 4 4 1 Q92878 0 0 0.002134 3.28 3 1145.67176 0.52 18.73 1

vLASLIIR 4 4 1 Q92878 N-Term(Acetyl) 0 0 0.002327 2.21 2 926.60301 -0.39 28.52 0

LQISTNLQR 15 3 1 Q92878 0 0 0.002598 2.42 2 1072.60979 -1.1 18.01 0

RRDEmLGLVPMR 9 3 1 Q92878 M5(Oxidation) 0 0 0.002645 2.96 3 1488.7779 0.29 16.78 2

imKLDNEIK 2 5 1 Q92878 N-Term(Acetyl); M2(Oxidation) 0 0 0.002667 2.43 3 1161.61649 -1.69 17.13 1

EmISSLGVSK 2 5 1 Q92878 M2(Oxidation) 0 0 0.003357 2.47 2 1066.54595 0.94 14.94 0

TQMEMLTK 10 5 1 Q92878 0 0 0.003442 2.03 2 981.47447 0.05 15.98 0

TLEGVITR 3 5 1 Q92878 0 0 0.004481 2.17 2 888.51457 -0.42 16.59 0

lQGIDLDR 11 3 1 Q92878 N-Term(Acetyl) 0 0 0.0046 2.56 2 971.51586 0.17 22.79 0

rKEEQLSSYEDK 2 4 1 Q92878 N-Term(Acetyl) 0 0 0.004818 2.35 3 1553.74692 1.72 12.44 2

ELREPQFR 9 3 1 Q92878 0 0 0.005556 2.64 3 1074.56925 0.12 15.94 1

EMMIVMR 3 3 1 Q92878 0 0 0.005935 2.1 2 909.43535 -0.22 19.93 0

vIAQLSEcEK 2 3 1 Q92878 N-Term(Acetyl); C8(Carbamidomethyl) 0 0 0.006096 2.05 2 1218.60393 0.34 14.33 0

qSIIDLK 4 3 1 Q92878 N-Term(Acetyl) 0 0 0.006768 1.91 2 858.49272 -0.49 20.81 0

EMISSLGVSK 7 5 1 Q92878 0 0 0.006893 2.61 2 1050.55022 0.18 17.76 0

lmRQDIDTQK 4 3 1 Q92878 N-Term(Acetyl); M2(Oxidation) 0 0 0.007668 2.1 2 1305.64836 1.2 12.11 1

YREMMIVMR 2 3 1 Q92878 0 0.001 0.009625 2.91 3 1228.59931 -0.56 19.5 1

lQLQADR 2 5 1 Q92878 N-Term(Acetyl) 0 0.001 0.009667 2.17 2 885.47838 -0.58 17.82 0

eYQMELK 1 5 1 Q92878 N-Term(Acetyl) 0 0.001 0.01039 1.92 2 982.45415 -0.91 22.49 0

ELREPQFRDAEEK 1 3 1 Q92878 0 0.001 0.01062 3.63 3 1646.81229 -0.65 14.25 2

GDTALDMR 6 4 1 Q92878 0 0.001 0.01263 2.16 2 878.40294 -0.87 14.12 0

lKEEIEK 2 7 1 Q92878 N-Term(Acetyl) 0 0.001 0.01353 2.05 2 930.51396 -0.35 10.86 1

EKEIPELR 6 3 1 Q92878 0 0.001 0.01434 2.04 2 1013.56224 -0.39 13.45 1

eKEIPELR 2 3 1 Q92878 N-Term(Acetyl) 0 0.001 0.01435 2.06 2 1055.57561 2.28 17.13 1

mSILGVR 7 5 1 Q92878 N-Term(Acetyl) 0 0.001 0.0182 1.91 2 817.45934 -0.92 24.3 0

QSIIDLK 6 3 1 Q92878 0 0.001 0.0216 2.1 2 816.48235 -0.29 18.11 0

mSILGVR 7 5 1 Q92878 M1(Oxidation) 0 0.001 0.02394 2.31 2 791.44444 0.01 15.8 0

lDNEIK 1 5 1 Q92878 N-Term(Acetyl) 0 0.002 0.0256 2.17 2 773.40392 -0.1 12.94 0

MSILGVR 11 5 1 Q92878 0 0.002 0.02984 2.28 2 775.44908 -0.56 20.29 0

FQMELK 1 3 1 Q92878 0 0.002 0.03256 1.94 2 795.40715 0.21 17.49 0

mEEINK 1 4 1 Q92878 N-Term(Acetyl) 0 0.003 0.04985 1.95 2 805.37547 -0.75 13.37 0

sFGIEDK 1 5 1 Q92878 N-Term(Acetyl) 0 0.005 0.07373 2.13 2 837.39794 -1.17 19.33 0

iNEDMR 1 3 1 Q92878 N-Term(Acetyl) 0 0.005 0.07989 1.92 2 819.3662 -0.46 13.38 0

VVmLKGDTALDmR 1 4 1 Q92878 M3(Oxidation); M12(Oxidation) 0 0.006 0.1062 2.08 2 1480.74626 -2.46 15.06 1

NBS1 1115.04 51.46 5 41 41 403 754 84.9 6.9

Sequence # PSMs # Proteins # Protein Groups Protein Group Accessions Modifications ΔCn q-Value PEP XCorr Charge MH+ [Da] ΔM [ppm] RT [min] # Missed Cleavages

NKEQHLSENEPVDTNSDNNLFTDTDLK 2 1 1 O60934 0 0 4.66E-16 5.05 3 3117.42148 -0.95 21.06 1

KQPPQIESFYPPLDEPSIGSK 7 2 1 O60934 0 0 4.66E-16 4.7 3 2357.20255 0.04 24.7 1

EQHLSENEPVDTNSDNNLFTDTDLK 1 1 1 O60934 0 0 6.44E-16 5.86 3 2875.2786 -2.76 23.06 0

EISNNDKLQDDSEMLPK 11 1 1 O60934 0 0 1.14E-14 3.66 2 1975.92656 -0.63 19.15 1

mDIETNDTFSDEAVPESSK 9 1 1 O60934 M1(Oxidation) 0 0 3.21E-14 4.02 2 2130.89849 -1.68 20.58 0

NcAILIENDQSISR 6 3 1 O60934 C2(Carbamidomethyl) 0 0 5.97E-14 3.77 2 1632.79863 -1.49 20.22 0

MDIETNDTFSDEAVPESSK 6 1 1 O60934 0 0 1.43E-13 3.76 2 2114.90557 -0.75 22.46 0

IEYEPLVAcSScLDVSGK 1 3 1 O60934 C9(Carbamidomethyl); C12(Carbamidomethyl) 0 0 1.01E-12 2.65 2 2026.94255 -1.74 24.95 0

TTTPGPSLSQGVSVDEK 30 1 1 O60934 0 0 1.68E-12 3.71 2 1702.84831 -0.67 18.7 0

KLSSAVVFGGGEAR 12 1 1 O60934 0 0 6.59E-12 4.8 2 1377.747 -1.14 17.07 1

YGTFVNEEKmQNGFSR 1 2 1 O60934 M10(Oxidation) 0 0 4.21E-11 3.42 3 1922.87052 0.16 17.89 1

QPPQIESFYPPLDEPSIGSK 3 2 1 O60934 0 0 4.82E-11 3.57 3 2229.10746 -0.01 26.86 0

NYcDPQGHPSTGLK 9 1 1 O60934 C3(Carbamidomethyl) 0 0 8.24E-11 3.04 2 1573.70378 -1.67 11.98 0

TSSNNNSMVSNTLAK 10 1 1 O60934 0 0 1.34E-10 4.11 2 1567.7387 0.37 14.37 0

NPSGINDDYGQLK 12 1 1 O60934 0 0 4.20E-10 3.82 2 1420.66875 -1.13 17.96 0

lSSAVVFGGGEAR 9 1 1 O60934 N-Term(Acetyl) 0 0 7.20E-10 3.62 2 1291.66374 -0.33 22.55 0

IPNYQLSPTKLPSINK 5 1 1 O60934 0 0 2.60E-09 4.03 2 1813.01653 -2.95 21.74 1

TSSNNNSmVSNTLAK 13 1 1 O60934 M8(Oxidation) 0 0 4.65E-09 3.29 2 1583.73137 -1.05 10.28 0

lLTGVEYVVGR 7 3 1 O60934 N-Term(Acetyl) 0 0 1.23E-08 3.06 2 1247.69927 -0.16 27.76 0

tSSNNNSMVSNTLAK 4 1 1 O60934 N-Term(Acetyl) 0 0 1.26E-08 3.25 2 1609.74748 -0.75 17.12 0

KNcAILIENDQSISR 3 3 1 O60934 C3(Carbamidomethyl) 0 0 1.99E-08 3.2 2 1760.89653 0.28 17.79 1

LLTGVEYVVGR 11 3 1 O60934 0 0 4.88E-08 3.12 2 1205.6884 -0.41 22.98 0

FRmLSQDAPTVK 1 1 1 O60934 M3(Oxidation) 0 0 5.38E-08 3.41 3 1408.72464 -0.53 14.97 1

LSSAVVFGGGEAR 20 1 1 O60934 0 0 8.67E-08 3.88 2 1249.65398 0.3 19.61 0

mLSQDAPTVK 4 1 1 O60934 N-Term(Acetyl) 0 0 1.38E-07 2.74 2 1131.57353 1.8 17.65 0

mLSQDAPTVK 16 1 1 O60934 M1(Oxidation) 0 0 1.46E-07 2.73 2 1105.55596 0.1 11.79 0

nYcDPQGHPSTGLK 1 1 1 O60934 N-Term(Acetyl); C3(Carbamidomethyl) 0 0 1.64E-07 2.64 3 1615.71567 -0.81 15.21 0

EISNNDKLQDDSEmLPK 13 1 1 O60934 M14(Oxidation) 0 0 1.75E-07 3.24 3 1991.91922 -1.76 17.91 1

MRIPNYQLSPTK 5 1 1 O60934 0 0 1.90E-07 3.26 3 1447.76941 -2.24 19.02 1

DTKPELEIDVK 8 1 1 O60934 0 0 0.000000304 2.61 3 1286.68366 -0.18 18.23 0

tSSNNNSmVSNTLAK 4 1 1 O60934 N-Term(Acetyl); M8(Oxidation) 0 0 3.16E-07 2.86 2 1625.74065 -1.82 12.48 0

LLPAAGPAGGEPYR 36 3 1 O60934 0 0 7.18E-07 3.33 3 1368.72626 -0.61 20.01 0

ncAILIENDQSISR 1 3 1 O60934 N-Term(Acetyl); C2(Carbamidomethyl) 0 0 0.000002209 2.4 2 1674.80156 -6.01 23.36 0

eESLADDLFR 2 1 1 O60934 N-Term(Acetyl) 0 0 0.000003147 2.71 2 1236.57451 0.14 27.89 0

IPNYQLSPTK 7 1 1 O60934 0 0 0.000003303 2.36 2 1160.63225 1.05 17.45 0

eRDEENQEMSScK 1 1 1 O60934 N-Term(Acetyl); C12(Carbamidomethyl) 0 0 0.00000467 3.13 3 1683.66025 1 9.94 1

LQDDSEmLPK 6 1 1 O60934 M7(Oxidation) 0 0 0.000005671 2.5 2 1191.55559 -0.55 14.39 0

SGDGITFGVFGSK 12 4 1 O60934 0 0 0.000007233 3.68 2 1271.62297 -2.94 24.78 0

tTTPGPSLSQGVSVDEK 6 1 1 O60934 N-Term(Acetyl) 0 0 0.00001009 3.05 2 1744.85784 -1.26 21.19 0

kLSSAVVFGGGEAR 1 1 1 O60934 N-Term(Acetyl) 0 0 0.00001159 3 2 1419.75908 -0.04 19.93 1

MLSQDAPTVK 10 1 1 O60934 0 0 0.00001206 2.33 2 1089.56096 0.03 13.87 0

kNcAILIENDQSISR 1 3 1 O60934 N-Term(Acetyl); C3(Carbamidomethyl) 0 0 0.0000146 3.21 3 1802.91025 2.03 19.55 1

vQKQEEDVNVR 1 1 1 O60934 N-Term(Acetyl) 0 0 0.00001638 2.2 2 1385.70342 1.03 11.89 1

mRIPNYQLSPTK 5 1 1 O60934 M1(Oxidation) 0 0 0.00001656 3.11 3 1463.76642 -0.78 16.44 1

mDIETNDTFSDEAVPESSK 1 1 1 O60934 N-Term(Acetyl) 0 0 0.00001661 2.44 3 2156.91538 -1.08 23.37 0

iSQENEIGK 2 1 1 O60934 N-Term(Acetyl) 0 0 0.00001947 2.61 2 1059.53118 -0.52 13.83 0

yGTFVNEEK 1 2 1 O60934 N-Term(Acetyl) 0 0 0.00001962 2.02 2 1128.52019 -0.56 20.84 0

GKTFIFLNAK 4 3 1 O60934 0 0 0.0000384 2.28 2 1138.66191 -0.04 19.94 1

NTELEEWLR 1 1 1 O60934 0 0 0.00004433 2.41 2 1189.58281 -1.7 25.19 0

sGDGITFGVFGSK 7 4 1 O60934 N-Term(Acetyl) 0 0 0.00005557 3.07 2 1313.6364 -0.67 27.02 0

LLTGVEYVVGRK 5 3 1 O60934 0 0 0.00006748 3.06 2 1333.78313 -0.56 19.88 1

ELKEDSLWSAK 3 1 1 O60934 0 0 0.00007213 2.39 2 1305.66741 -0.89 18.93 1

LQDDSEMLPK 2 1 1 O60934 0 0 0.00008209 2.49 2 1175.56145 0.1 18.34 0

lLPAAGPAGGEPYR 4 3 1 O60934 N-Term(Acetyl) 0 0 0.0001033 2.66 2 1410.73528 -1.69 23.44 0

KLLLTEFR 11 1 1 O60934 0 0 0.0001058 2.76 2 1019.62493 0.08 19.97 1

EESLADDLFR 11 1 1 O60934 0 0 0.0001301 2.92 2 1194.56133 -2.05 25.42 0

TFIFLNAK 1 3 1 O60934 0 0 0.0002 2.01 2 953.54656 1.09 23.76 0

YGTFVNEEK 6 2 1 O60934 0 0 0.0003001 2.78 2 1086.5092 -0.96 14.63 0

kVTYPGAGK 1 1 1 O60934 N-Term(Acetyl) 0 0 0.0009967 2.5 2 962.53069 0.09 10.67 1

kLLLTEFR 2 1 1 O60934 N-Term(Acetyl) 0 0 0.001382 2.1 2 1061.6375 1.97 23.57 1

nVDLSGR 2 3 1 O60934 N-Term(Acetyl) 0 0 0.005229 1.93 2 802.40489 -0.63 14.56 0

LLLTEFR 1 1 1 O60934 0 0.001 0.01506 1.98 2 891.52934 -0.59 23 0

YNPYLK 5 1 1 O60934 0 0.001 0.02446 2.05 2 797.41869 -0.67 13.38 0

RPA1 316.89 49.35 4 25 25 100 616 68.1 7.21

Sequence # PSMs # Proteins # Protein Groups Protein Group Accessions Modifications ΔCn q-Value PEP XCorr Charge MH+ [Da] ΔM [ppm] RT [min] # Missed Cleavages

SENLGQGDKPDYFSSVATVVYLR 5 1 1 P27694 0 0 4.66E-16 4.97 2 2545.26055 1.39 26.6 0

DKNEQAFEEVFQNANFR 2 2 1 P27694 0 0 6.09E-14 4.54 2 2085.9561 -3.09 26.63 1

VVTATLWGEDADKFDGSR 2 2 1 P27694 0 0 2.03E-13 4.67 3 1966.94547 -2.61 23.52 1

mVGQLSEGAIAAIMQK 6 1 1 P27694 N-Term(Acetyl) 0 0 4.40E-13 4.37 2 1688.87114 0.03 33.47 0

GDTNIKPILQVINIRPITTGNSPPR 3 3 1 P27694 0 0 2.14E-12 3.48 3 2714.52866 -0.97 24.97 0



ATAFNEQVDKFFPLIEVNK 3 1 1 P27694 0 0 3.14E-12 5.86 3 2210.14432 -2.25 28.21 1

GWFDAEGQALDGVSISDLK 2 2 1 P27694 0 0 3.43E-12 3.88 2 2007.96733 0.7 29.44 0

lFSLELVDESGEIR 8 1 1 P27694 N-Term(Acetyl) 0 0 1.58E-11 4.08 2 1648.84075 -1.32 31.85 0

LFSLELVDESGEIR 7 1 1 P27694 0 0 7.76E-11 3.93 2 1606.83025 -1.32 27.72 0

SKDSLVDIIGIcK 4 2 1 P27694 C12(Carbamidomethyl) 0 0 3.10E-10 3.66 2 1447.78801 3.76 23.48 1

RNIYLMDTSGK 1 2 1 P27694 0 0 1.34E-09 4.05 2 1297.65495 -1.54 16.15 1

ENcMYQAcPTQDcNKK 3 1 1 P27694 C3(Carbamidomethyl); C8(Carbamidomethyl); C13(Carbamidomethyl) 0 0 3.31E-09 4.13 3 2046.81168 -0.99 11.59 1

MVGQLSEGAIAAIMQK 1 1 1 P27694 0 0 1.07E-08 3.43 2 1646.85942 -0.67 26.83 0

DSLVDIIGIcK 2 2 1 P27694 C10(Carbamidomethyl) 0 0 1.29E-07 2.81 2 1232.6563 0.59 27.57 0

ATVMDVKPVDYR 6 2 1 P27694 0 0 2.65E-07 3.24 2 1393.71379 -0.49 18.44 0

SLSVLSSSTIIANPDIPEAYK 7 2 1 P27694 0 0 5.16E-07 4.08 3 2205.16294 -0.93 27.15 0

VVILmELEVLK 1 3 1 P27694 M5(Oxidation) 0 0 5.81E-07 3.22 2 1301.77385 -0.86 27.54 0

VVPIASLTPYQSK 8 1 1 P27694 0 0 8.20E-07 3.01 2 1402.78789 -4.42 22.29 0

VVILMELEVLK 2 3 1 P27694 0 0 8.52E-07 3.27 2 1285.7802 0.11 29.17 0

VKVETYNDESR 2 2 1 P27694 0 0 0.000001215 2.84 2 1339.64665 -1.66 10.05 1

VIDQQNGLYR 2 1 1 P27694 0 0 0.000001775 2.58 2 1205.62895 1.33 15.24 0

cDTEFPNFK 3 1 1 P27694 C1(Carbamidomethyl) 0 0 0.000005316 3.1 2 1157.49297 -0.23 20.34 0

ATAFNEQVDK 4 1 1 P27694 0 0 0.00002212 3.05 2 1122.54119 -1.29 12.09 0

ATVmDVKPVDYR 3 2 1 P27694 M4(Oxidation) 0 0 0.00005803 3.05 2 1409.70537 -2.86 14.49 0

SGGVGGSNTNWK 1 2 1 P27694 0 0 0.00006978 1.99 2 1163.54485 0.7 11.56 0

NIYLMDTSGK 5 2 1 P27694 0 0 0.0001906 2.5 2 1141.55693 0.96 19.94 0

NIYLmDTSGK 2 2 1 P27694 M5(Oxidation) 0 0 0.001292 2.36 2 1157.54949 -1.09 15.55 0

FFPLIEVNK 1 2 1 P27694 0 0 0.002895 2.14 2 1106.62346 -0.95 25.39 0

vSDFGGR 1 2 1 P27694 N-Term(Acetyl) 0 0.003 0.05207 1.92 2 779.36791 -0.49 14.79 0

QPVLAIK 3 2 1 P27694 0 0.003 0.05648 1.91 2 768.49693 -1.18 15.06 0

USP7 133.82 27.07 11 26 26 46 1086 126.2 5.71

Sequence # PSMs # Proteins # Protein Groups Protein Group Accessions Modifications ΔCn q-Value PEP XCorr Charge MH+ [Da] ΔM [ppm] RT [min] # Missed Cleavages

HQYINEDEYEVNLK 2 3 1 Q93009-3 0 0 4.66E-16 4.05 2 1793.83025 -2.15 20.02 0

LSEVLQAVTDHDIPQQLVER 1 4 1 Q93009-3 0 0 4.36E-14 4.34 2 2290.20268 -0.51 25.48 0

SLNYcGHIYTPIScK 2 5 1 Q93009-3 C5(Carbamidomethyl); C14(Carbamidomethyl) 0 0 2.65E-13 4.05 2 1812.83867 -1.17 20.16 0

IIGVHQEDELLEcLSPATSR 1 4 1 Q93009-3 C13(Carbamidomethyl) 0 0 1.89E-11 3.72 3 2267.13242 -0.58 25.51 0

IQSLLDIQEKEFEK 3 3 1 Q93009-3 0 0 5.48E-11 3.91 3 1719.91678 0.21 23.4 1

FDKDHDVMLFLK 1 4 1 Q93009-3 0 0 6.17E-11 3.39 3 1507.76355 1.4 22.97 1

LNTDPMLLQFFK 3 4 1 Q93009-3 0 0 2.49E-09 3.37 2 1466.76982 -0.99 30 0

LNTDPmLLQFFK 2 4 1 Q93009-3 M6(Oxidation) 0 0 1.24E-08 2.93 2 1482.76409 -1.42 27.93 0

FMYDPQTDQNIK 1 5 1 Q93009-3 0 0 4.42E-08 2.56 2 1499.68205 -1 20.29 0

AVYMMPTEGDDSSK 2 5 1 Q93009-3 0 0 1.63E-07 2.94 2 1530.64397 -0.77 19.41 0

RPAMLDNEADGNK 6 4 1 Q93009-3 0 0 6.09E-07 4.11 2 1430.66619 -2.21 11.12 0

SEATFQFTVER 1 8 1 Q93009-3 0 0 0.000001813 3.56 2 1314.63017 -1.78 22.23 0

TIPNDPGFVVTLSNR 1 4 1 Q93009-3 0 0 0.0000405 2.96 3 1629.85746 -1.3 24.25 0

VLLDNVENK 2 5 1 Q93009-3 0 0 0.000104 2.15 2 1043.57244 -0.73 16.07 0

LSESVLSPPcFVR 2 7 1 Q93009-3 C10(Carbamidomethyl) 0 0 0.0001254 3 2 1490.76616 -0.73 24.43 0

ALDELMDGDIIVFQK 1 4 1 Q93009-3 0 0 0.0001559 2.45 2 1706.8604 -3.9 28.77 0

IQDYDVSLDK 1 4 1 Q93009-3 0 0 0.0001637 2.05 2 1195.58342 -0.61 18.65 0

FDDDVVSR 1 5 1 Q93009-3 0 0 0.0002925 2.97 2 952.43688 -0.24 15.18 0

mNYFQVAK 1 4 1 Q93009-3 N-Term(Acetyl) 0 0 0.0004075 2.02 2 1042.50322 0.53 24.64 0

IQSLLDIQEK 1 3 1 Q93009-3 0 0 0.0004538 2.58 2 1186.66741 -0.36 22.06 0

VDVIFcDK 1 4 1 Q93009-3 C6(Carbamidomethyl) 0 0 0.0005514 1.99 2 995.48619 -0.5 19.76 0

DLLQFFKPR 2 4 1 Q93009-3 0 0 0.0008671 2.59 2 1163.65581 -1.2 26.28 0

MNYFQVAK 1 4 1 Q93009-3 0 0 0.001055 2 2 1000.49138 -0.72 19.5 0

KLYYQQLK 2 4 1 Q93009-3 0 0 0.001506 2.14 2 1083.61931 -0.38 13.72 1

FAIVMMGR 1 3 1 Q93009-3 0 0 0.001643 1.95 2 924.47991 0.48 23.17 0

EEEITLYPDK 1 4 1 Q93009-3 0 0 0.002377 2.05 2 1236.59416 -4.29 20.19 0

LLEIVSYK 2 4 1 Q93009-3 0 0 0.006087 2.51 2 964.56993 -1.51 21.71 0

SVPLALQR 1 5 1 Q93009-3 0 0.002 0.04226 1.97 2 883.53667 0.73 16.07 0

RBBP4 34.3508414 19.23 15 5 6 13 390 43.4550131 4.957519531

Sequence # PSMs # Proteins # Protein Groups Protein Group Accessions Modifications ΔCn q-Value PEP XCorr Charge MH+ [Da] ΔM [ppm] RT [min] # Missed Cleavages

IGEEQSPEDAEDGPPELLFIHGGHTAK 3 9 1 Q09028-4 0 0 4.656E-16 6.310145 4 2873.357809 -0.39762125 22.7891 0

HPSKPDPSGEcNPDLR 3 4 1 Q09028-4 C11(Carbamidomethyl) 0 0 2.869E-12 3.87452 3 1805.822178 -0.79055014 10.99729 0

YMPQNPcIIATK 3 4 1 Q09028-4 C7(Carbamidomethyl) 0 0 0.0003238 2.105705 2 1435.711107 2.66896944 19.59905 0

MDC1 12.15301347 3.19 5 3 3 4 1066 116.56265 4.919433594

Sequence # PSMs # Proteins # Protein Groups Protein Group Accessions Modifications ΔCn q-Value PEP XCorr Charge MH+ [Da] ΔM [ppm] RT [min] # Missed Cleavages

HQVSVEGTNQTDVK 1 4 1 Q14676-4 0 0 2.616E-07 3.715475 3 1541.754978 -0.32644616 10.08754 0

LDVSLPFVSR 1 5 1 Q14676-4 0 0 0.000001285 2.393832 2 1132.636888 0.65962805 26.2851 0

GPLTVEETPR 2 5 1 Q14676-4 0 0 0.0004832 3.125081 2 1098.576586 -2.21706465 15.24533 0

SEMG2 38.53392005 20.79 1 6 8 14 582 65.4054205 9.070800781

Sequence # PSMs # Proteins # Protein Groups Protein Group Accessions Modifications ΔCn q-Value PEP XCorr Charge MH+ [Da] ΔM [ppm] RT [min] # Missed Cleavages

SGQSADSKQDLLSHEQK 1 1 1 Q02383 0 0 6.853E-12 3.802688 3 1857.893345 -0.23499776 10.47573 1

TQGGSQSSYVLQTEELVVNK 1 1 1 Q02383 0 0 1.133E-09 3.343385 2 2167.08452 -1.50942198 24.673 0

ISYQSSSTEER 5 3 2 P04279;Q02383 0 0 0.000000119 2.673995 2 1286.587572 1.27524379 11.16522 0

MSYQSSSTEER 1 1 1 Q02383 0 0 0.000002013 2.255804 2 1304.543016 0.5021289 10.52896 0

GHYQNVVDVR 1 1 1 Q02383 0 0 0.000002172 2.69903 2 1186.596727 0.29157863 13.24553 0

GQLPSGSSQFPHGQK 2 1 1 Q02383 0 0 0.0001227 2.855999 3 1554.768284 1.47440881 13.3425 0

KSQQYDLNALHK 2 3 2 P04279;Q02383 0 0 0.0001941 3.5086 3 1444.750919 -2.36866981 12.83219 1

GSISIQTEEQIHGK 1 1 1 Q02383 0 0 0.0005847 2.297517 2 1526.790087 5.97027799 14.92065 0

HAT1 7.265227079 6.92 4 3 3 3 419 49.4807914 5.693847656

Sequence # PSMs # Proteins # Protein Groups Protein Group Accessions Modifications ΔCn q-Value PEP XCorr Charge MH+ [Da] ΔM [ppm] RT [min] # Missed Cleavages

LLVTDMSDAEQYR 1 2 1 O14929 0 0 4.235E-09 3.654333 2 1540.728685 -1.66544958 22.81763 0

cNTNTAIELK 1 3 1 O14929 C1(Carbamidomethyl) 0 0 0.001451 1.964178 2 1163.575975 2.9478377 13.92946 0

Mass Spectrometry Analysis of NBS1-containing Protein Complex

Description Score Coverage # Proteins # Unique Peptides # Peptides # PSMs # AAs MW [kDa] calc. pI

NBS1 3071.91 79.18 5 70 70 1115 754 84.9 6.9

Sequence # PSMs # Proteins # Protein Groups Protein Group Accessions Modifications ΔCn q-Value PEP XCorr Charge MH+ [Da] ΔM [ppm] RT [min] # Missed Cleavages

mDIETNDTFSDEAVPESSK 5 1 1 O60934 N-Term(Acetyl) 0 0 0.0000021 4 2 2156.90996 -3.59 23.68 0

NKEQHLSENEPVDTNSDNNLFTDTDLK 10 1 1 O60934 0 0 0.000008157 5.94 3 3117.42038 -1.3 21.72 1

nKEQHLSENEPVDTNSDNNLFTDTDLK 3 1 1 O60934 N-Term(Acetyl) 0 0 0.00001173 4.93 3 3159.42881 -1.96 22.72 1

LPHIIGGSDLIAHHAR 9 1 1 O60934 0 0 0.00001566 4.98 3 1706.94065 -2.53 19.17 0

KNcAILIENDQSISR 9 3 1 O60934 C3(Carbamidomethyl) 0 0 0.00001753 4.95 2 1760.89873 1.53 18.01 1

QPPQIESFYPPLDEPSIGSK 24 2 1 O60934 0 0 0.00001986 4.3 2 2229.10552 -0.88 27.02 0

LMPSAPVNTTTYVADTESEQADTWDLSERPK 1 1 1 O60934 0 0 0.0000225 4.65 3 3452.59458 -6.31 26.13 0

kNcAILIENDQSISR 7 3 1 O60934 N-Term(Acetyl); C3(Carbamidomethyl) 0 0 0.00002646 4.93 2 1802.90239 -2.33 19.93 1

eRDEENQEMSScK 3 1 1 O60934 N-Term(Acetyl); C12(Carbamidomethyl) 0 0 0.0000461 4.93 2 1683.65203 -3.89 10.57 1

QEMEVQNQHAKEESLADDLFR 3 1 1 O60934 0 0 0.00005586 5.96 3 2517.16147 -2.42 23.05 1

EISNNDKLQDDSEMLPK 8 1 1 O60934 0 0 0.00006533 4.63 2 1975.92424 -1.81 19.36 1

kQPPQIESFYPPLDEPSIGSK 8 2 1 O60934 N-Term(Acetyl) 0 0 0.00007564 4.3 3 2399.20823 -2 26.51 1

VTYPGAGKLPHIIGGSDLIAHHAR 5 1 1 O60934 0 0 0.00008774 5.49 3 2480.34537 -2.75 22.88 1

KQPPQIESFYPPLDEPSIGSK 37 2 1 O60934 0 0 0.00009458 4.7 3 2357.19669 -2.44 25.72 1

LPHIIGGSDLIAHHARK 5 1 1 O60934 0 0 0.0001199 5.18 3 1835.03757 -1.29 19.1 1

KVTYPGAGKLPHIIGGSDLIAHHAR 3 1 1 O60934 0 0 0.0001252 4.33 3 2608.44724 0.03 22.31 2

LmPSAPVNTTTYVADTESEQADTWDLSERPK 1 1 1 O60934 M2(Oxidation) 0 0 0.0001679 2.91 3 3468.60605 -1.51 25.43 0

EISNNDKLQDDSEmLPK 14 1 1 O60934 M14(Oxidation) 0 0 0.0001727 3.5 2 1991.92424 0.76 17.21 1

TIcALIcGRPIVKPEYFTEFLK 3 2 1 O60934 C3(Carbamidomethyl); C7(Carbamidomethyl) 0 0 0.0001772 4.49 3 2655.39969 -1.56 28.46 0

KREmDDVAIEDEVLEQLFK 5 1 1 O60934 M4(Oxidation) 0 0 0.0001881 5.48 3 2323.14475 -1.72 30.63 2

KLSSAVVFGGGEAR 16 1 1 O60934 0 0 0.0001945 3.92 2 1377.74748 -0.79 18.08 1

FRIEYEPLVAcSScLDVSGK 15 3 1 O60934 C11(Carbamidomethyl); C14(Carbamidomethyl) 0 0 0.0001946 5.65 3 2330.10294 -5.45 26.76 1

IETScSLLEQTQPATPSLWK 4 1 1 O60934 C5(Carbamidomethyl) 0 0 0.0002219 3.65 2 2289.14165 -0.68 26.85 0

ncAILIENDQSISR 6 3 1 O60934 N-Term(Acetyl); C2(Carbamidomethyl) 0 0 0.0002228 4.04 2 1674.80754 -2.44 23.89 0

MDIETNDTFSDEAVPESSK 8 1 1 O60934 0 0 0.0002595 3.66 2 2114.90166 -2.59 23.33 0

NcAILIENDQSISR 29 3 1 O60934 C2(Carbamidomethyl) 0 0 0.0002735 4.18 2 1632.79766 -2.09 20.48 0

sGDGITFGVFGSK 14 4 1 O60934 N-Term(Acetyl) 0 0 0.0004124 3.86 2 1313.63725 -0.02 28.3 0

NYcDPQGHPSTGLK 26 1 1 O60934 C3(Carbamidomethyl) 0 0 0.0004245 2.97 2 1573.70317 -2.06 14.66 0

TSSNNNSmVSNTLAKmR 1 1 1 O60934 M8(Oxidation); M16(Oxidation) 0 0 0.0004544 3.95 3 1886.86905 -0.27 10.96 1

TLKSGDGITFGVFGSK 4 4 1 O60934 0 0 0.0004892 3.55 2 1613.85234 -0.67 23.73 1

EQHLSENEPVDTNSDNNLFTDTDLK 8 1 1 O60934 0 0 0.0005103 5.84 3 2875.27274 -4.8 24.05 0

wIQSIMDMLQR 5 1 1 O60934 N-Term(Acetyl) 0 0 0.0005668 2.88 2 1462.71465 -2.43 31.54 0

QEmEVQNQHAKEESLADDLFR 2 1 1 O60934 M3(Oxidation) 0 0 0.0007573 4.98 3 2533.15757 -1.94 21.92 1

WIQSIMDMLQR 6 1 1 O60934 0 0 0.001096 3.22 2 1420.70671 -0.65 30.19 0

mLSQDAPTVKEScK 1 1 1 O60934 M1(Oxidation); C13(Carbamidomethyl) 0 0 0.001312 3.33 2 1609.75676 0.41 11.16 1

TTTPGPSLSQGVSVDEK 66 1 1 O60934 0 0 0.001329 3.63 2 1702.84575 -2.18 21.11 0

vQKQEEDVNVRK 1 1 1 O60934 N-Term(Acetyl) 0 0 0.001341 3.5 3 1513.79505 -1.27 10.26 2

LLTGVEYVVGR 135 3 1 O60934 0 0 0.001365 3.17 2 1205.68889 -0.01 29.55 0

IPNYQLSPTKLPSINK 12 1 1 O60934 0 0 0.001398 4.22 2 1813.01628 -3.08 22.52 1

EmDDVAIEDEVLEQLFK 7 1 1 O60934 M2(Oxidation) 0 0 0.001511 3.68 3 2038.9484 -2.08 34.4 0

lLTGVEYVVGR 77 3 1 O60934 N-Term(Acetyl) 0 0 0.001584 3.44 2 1247.69792 -1.24 29.29 0

wIQSImDMLQR 10 1 1 O60934 N-Term(Acetyl); M6(Oxidation) 0 0 0.001941 2.15 2 1478.71135 -1.19 29.3 0

LITEENEEEHNFFLAPGTcVVDTGITNSQTLIPDcQK 1 1 1 O60934 C19(Carbamidomethyl); C35(Carbamidomethyl) 0 0 0.002017 2.56 3 4219.98557 1.32 28.61 0

IEYEPLVAcSScLDVSGK 11 3 1 O60934 C9(Carbamidomethyl); C12(Carbamidomethyl) 0 0 0.002208 4.5 3 2026.94254 -1.75 25.94 0

ELKEDSLWSAK 3 1 1 O60934 0 0 0.002216 2.37 2 1305.66655 -1.55 19.2 1

LLPAAGPAGGEPYR 49 3 1 O60934 0 0 0.002218 2.83 2 1368.72771 0.44 18.9 0

ASQQQQTNSIR 3 1 1 O60934 0 0 0.002382 2.83 2 1260.62773 -1.12 7.59 0

aSQQQQTNSIR 4 1 1 O60934 N-Term(Acetyl) 0 0 0.002829 3.02 2 1302.63811 -1.23 8.89 0

mLSQDAPTVK 11 1 1 O60934 M1(Oxidation) 0 0 0.002877 2.77 2 1105.55437 -1.34 12.39 0

lLPAAGPAGGEPYR 10 3 1 O60934 N-Term(Acetyl) 0 0 0.002961 2.8 2 1410.73393 -2.65 23.67 0

TSSNNNSmVSNTLAKMR 1 1 1 O60934 M8(Oxidation) 0 0 0.003102 2.94 3 1870.87296 -0.91 16.63 1

TSSNNNSmVSNTLAK 8 1 1 O60934 M8(Oxidation) 0 0 0.003208 3.46 2 1583.72856 -2.82 11.17 0

lSSAVVFGGGEAR 18 1 1 O60934 N-Term(Acetyl) 0 0 0.00324 3.52 2 1291.66203 -1.65 23.81 0

tTTPGPSLSQGVSVDEK 13 1 1 O60934 N-Term(Acetyl) 0 0 0.003264 3.36 2 1744.85759 -1.4 20.58 0

NPSGINDDYGQLK 7 1 1 O60934 0 0 0.003415 3.76 2 1420.66863 -1.21 18.55 0

TFIFLNAKQHK 1 3 1 O60934 0 0 0.003501 2.6 3 1346.75626 -1.28 17.44 1

nYcDPQGHPSTGLK 7 1 1 O60934 N-Term(Acetyl); C3(Carbamidomethyl) 0 0 0.003603 2.53 3 1615.71256 -2.74 15.22 0

mRIPNYQLSPTKLPSINK 2 1 1 O60934 M1(Oxidation) 0 0 0.004388 5.4 3 2116.1561 -1.09 21.1 2

WIQSImDMLQR 13 1 1 O60934 M6(Oxidation) 0 0 0.004436 2.21 2 1436.69939 -2.2 27.75 0

kLSSAVVFGGGEAR 7 1 1 O60934 N-Term(Acetyl) 0 0 0.004755 3.26 3 1419.75812 -0.71 20.25 1

mDIETNDTFSDEAVPESSK 13 1 1 O60934 M1(Oxidation) 0 0 0.004986 3.7 2 2130.89751 -2.13 20.88 0

EESLADDLFR 12 1 1 O60934 0 0 0.005713 2.97 2 1194.56316 -0.51 26.08 0

SGDGITFGVFGSKFR 2 3 1 O60934 0 0 0.005746 3.14 3 1574.79508 -0.74 25.88 1

MLSQDAPTVKEScK 2 1 1 O60934 C13(Carbamidomethyl) 0 0 0.005967 2.61 2 1593.76177 0.36 12.56 1

LSSAVVFGGGEAR 41 1 1 O60934 0 0 0.005994 3.75 2 1249.65044 -2.53 24.45 0

dTKPELEIDVK 1 1 1 O60934 N-Term(Acetyl) 0 0 0.006047 2.62 2 1328.69304 -1.07 20.14 0

mLSQDAPTVK 7 1 1 O60934 N-Term(Acetyl) 0 0 0.006128 3.01 2 1131.56719 -3.81 18.68 0

QGLRPIPEAEIGLAVIFmTTK 1 1 1 O60934 M18(Oxidation) 0 0 0.006312 3.61 3 2300.2573 -4.83 30.78 0

eISNNDKLQDDSEMLPK 5 1 1 O60934 N-Term(Acetyl) 0 0 0.006826 3.16 3 2017.93668 -0.84 21.43 1

eESLADDLFR 5 1 1 O60934 N-Term(Acetyl) 0 0 0.007589 3.24 2 1236.57341 -0.75 28.21 0

yGTFVNEEK 3 2 1 O60934 N-Term(Acetyl) 0 0 0.008276 2.26 2 1128.51995 -0.77 21.06 0

dEENQEMSScK 1 1 1 O60934 N-Term(Acetyl); C10(Carbamidomethyl) 0 0 0.008404 2.41 2 1398.51164 -2.29 11.56 0

KNTELEEWLR 3 1 1 O60934 0 0 0.008591 2.73 2 1317.67436 -4.13 22.76 1

TSSNNNSMVSNTLAK 7 1 1 O60934 0 0 0.008635 3.99 2 1567.74211 2.55 14.38 0

MLSQDAPTVK 4 1 1 O60934 0 0 0.008834 2.3 2 1089.55925 -1.54 13.78 0

lQDDSEmLPK 1 1 1 O60934 N-Term(Acetyl); M7(Oxidation) 0 0 0.008842 2.25 2 1233.56096 -4.74 18.87 0

YGTFVNEEK 8 2 1 O60934 0 0 0.009067 2.54 2 1086.50969 -0.52 15.06 0

SGDGITFGVFGSK 94 4 1 O60934 0 0 0.009117 3.58 2 1271.62493 -1.4 25.47 0

WIQSImDmLQR 5 1 1 O60934 M6(Oxidation); M8(Oxidation) 0 0 0.009216 2.26 2 1452.69365 -2.62 23.2 0

LQDDSEmLPK 7 1 1 O60934 M7(Oxidation) 0 0 0.00978 2.33 2 1191.55315 -2.6 14.09 0

DTKPELEIDVK 12 1 1 O60934 0 0 0.01002 2.69 3 1286.68302 -0.68 19.18 0



MRIPNYQLSPTK 3 1 1 O60934 0 0 0.01075 2.92 2 1447.77031 -1.62 19.5 1

eISNNDKLQDDSEmLPK 3 1 1 O60934 N-Term(Acetyl); M14(Oxidation) 0 0 0.01099 2.4 3 2033.92728 -2.96 20.5 1

LQDDSEmLPKK 2 1 1 O60934 M7(Oxidation) 0 0 0.01106 2.49 2 1319.6541 2.19 10.84 1

tSSNNNSMVSNTLAK 5 1 1 O60934 N-Term(Acetyl) 0 0 0.01213 3.58 2 1609.74834 -0.22 17.26 0

IPNYQLSPTK 5 1 1 O60934 0 0 0.01307 2.5 2 1160.63078 -0.21 19.85 0

iSQENEIGK 3 1 1 O60934 N-Term(Acetyl) 0 0 0.01421 1.92 2 1059.53057 -1.1 14.72 0

tSSNNNSmVSNTLAK 10 1 1 O60934 N-Term(Acetyl); M8(Oxidation) 0 0 0.01453 3.11 2 1625.73882 -2.94 12.35 0

VQKQEEDVNVR 7 1 1 O60934 0 0 0.015 2.62 3 1343.68979 -1.22 9.39 1

vQKQEEDVNVR 4 1 1 O60934 N-Term(Acetyl) 0 0 0.015 2.25 2 1385.69731 -3.38 11.72 1

mRIPNYQLSPTK 13 1 1 O60934 M1(Oxidation) 0 0 0.01574 3.34 3 1463.7667 -0.59 16.76 1

iSQENEIGKK 3 1 1 O60934 N-Term(Acetyl) 0 0 0.01611 2.88 2 1187.62493 -1.49 11.09 1

qEMEVQNQHAK 1 1 1 O60934 N-Term(Acetyl) 0 0 0.01816 2.8 2 1383.63677 3.3 10.19 0

ISQENEIGK 4 1 1 O60934 0 0 0.01999 2.51 2 1017.51952 -1.62 10.36 0

GKTFIFLNAK 6 3 1 O60934 0 0 0.02138 2.22 2 1138.66142 -0.47 20.42 1

QEEDVNVR 2 1 1 O60934 0 0 0.02312 2.25 2 988.46807 -1.41 9.9 0

nYFQPSTK 3 1 1 O60934 N-Term(Acetyl) 0 0 0.02648 1.97 2 1026.48894 -0.16 20.54 0

tFIFLNAK 1 3 1 O60934 N-Term(Acetyl) 0 0 0.02791 1.95 2 995.55535 -0.74 28.15 0

NTELEEWLR 2 1 1 O60934 0 0 0.03165 2.62 2 1189.58318 -1.39 26.05 0

nVDLSGR 3 3 1 O60934 N-Term(Acetyl) 0 0 0.03313 2.03 2 802.40483 -0.7 16.89 0

kVTYPGAGK 4 1 1 O60934 N-Term(Acetyl) 0 0 0.03455 2.22 2 962.53038 -0.22 10.96 1

mRIPNYQLSPTK 2 1 1 O60934 N-Term(Acetyl) 0 0 0.03603 2.93 2 1489.77727 -3.99 22.27 1

EDSLWSAK 1 1 1 O60934 0 0 0.03622 2.07 2 935.44548 -1.55 18.34 0

FKKVTYPGAGK 1 1 1 O60934 0 0.001 0.06122 2.66 3 1195.68097 -2.05 10.72 2

EScKTSSNNNSmVSNTLAK 1 1 1 O60934 C3(Carbamidomethyl); M12(Oxidation) 0 0.001 0.07874 2.44 3 2087.92911 -2 10.06 1

vTYPGAGK 1 1 1 O60934 N-Term(Acetyl) 0 0.002 0.09491 1.97 2 834.43431 -1.57 13.07 0

TFIFLNAK 1 3 1 O60934 0 0.002 0.1067 1.99 2 953.54411 -1.47 23.75 0

VTYPGAGK 1 1 1 O60934 0 0.002 0.1096 2.14 2 792.42516 0.12 10.89 0

YNPYLKR 1 1 1 O60934 0 0.002 0.1121 1.93 2 953.51891 -1.5 10.98 1

YNPYLK 3 1 1 O60934 0 0.003 0.1591 1.95 2 797.41765 -1.97 14.54 0

MRE11 854.55 57.91 7 46 46 308 708 80.5 5.9

Sequence # PSMs # Proteins # Protein Groups Protein Group Accessions Modifications ΔCn q-Value PEP XCorr Charge MH+ [Da] ΔM [ppm] RT [min] # Missed Cleavages

HIDALEDKIDEEVRR 7 4 1 P49959 0 0 4.24E-16 4.56 2 1837.93682 -1.93 20.16 2

HIDALEDKIDEEVR 7 4 1 P49959 0 0 4.24E-16 4.43 2 1681.83525 -2.37 20.35 1

GVDFESSEDDDDDPFMNTSSLR 1 4 1 P49959 0 0 4.24E-16 3.31 2 2477.98662 -0.82 27.3 0

QFFmEDIVLANHPDIFNPDNPK 1 4 1 P49959 M4(Oxidation) 0 0 4.24E-16 4.82 3 2617.22898 -3.94 27.46 0

qFFmEDIVLANHPDIFNPDNPK 1 4 1 P49959 N-Term(Acetyl); M4(Oxidation) 0 0 4.24E-16 3.53 3 2659.24619 -1.37 28.84 0

LAQENEVDFILLGGDLFHENKPSR 2 7 1 P49959 0 0 4.24E-16 6.83 3 2741.38767 -0.65 28.98 0

QFFMEDIVLANHPDIFNPDNPK 2 4 1 P49959 0 0 4.24E-16 4.7 3 2601.23783 -2.51 29.6 0

GmGEAVQEFVDKEEKDAIEELVK 5 4 1 P49959 M2(Oxidation) 0 0 4.24E-16 4.84 3 2609.26883 1.37 30.05 2

NYSEVIEVDESDVEEDIFPTTSK 5 4 1 P49959 0 0 4.24E-16 3.51 2 2645.1895 -3.57 30.47 0

vDYSGGFEPFSVLR 3 4 1 P49959 N-Term(Acetyl) 0 0 4.24E-16 3.05 2 1614.77764 -1.41 30.99 0

NEQQLFYISQPGSSVVTSLSPGEAVKK 2 4 1 P49959 0 0 3.75E-15 4.31 3 2893.49448 0.07 26.2 1

LGNSHQPEKPLVR 12 4 1 P49959 0 0 7.85E-15 3.81 3 1474.81015 -1.63 10.14 0

NEQQLFYISQPGSSVVTSLSPGEAVK 9 4 1 P49959 0 0 1.92E-14 3.98 2 2765.39629 -1.1 27.4 0

QKNTNEEDDEVREAMTR 5 4 1 P49959 0 0 6.80E-14 3.57 3 2064.92118 -1.94 15.92 2

gNDTFVTLDEILR 4 7 1 P49959 N-Term(Acetyl) 0 0 7.64E-14 3.37 2 1534.77056 -2.79 30.28 0

GmGEAVQEFVDKEEK 4 4 1 P49959 M2(Oxidation) 0 0 8.31E-14 4.21 2 1711.78008 -2.55 20.07 1

LITKPSEGTTLRVEDLVK 2 4 1 P49959 0 0 1.21E-13 3.18 3 1999.13669 -3.4 21.43 1

qFFMEDIVLANHPDIFNPDNPK 3 4 1 P49959 N-Term(Acetyl) 0 0 1.96E-13 3.92 3 2643.24479 -3.84 32.46 0

GNDTFVTLDEILR 30 7 1 P49959 0 0 2.66E-13 3.63 2 1492.76055 -2.5 30.04 0

VDYSGGFEPFSVLR 9 4 1 P49959 0 0 3.77E-13 3.26 2 1572.76787 -0.94 29.74 0

lGNSHQPEKPLVR 12 4 1 P49959 N-Term(Acetyl) 0 0 5.09E-13 3.74 3 1516.81986 -2.15 11.75 0

gRADTGLETSTR 1 2 1 P49959 N-Term(Acetyl) 0 0 1.39E-12 3.28 2 1305.63616 -2.48 10.06 1

IALYGLGSIPDER 12 5 1 P49959 0 0 1.93E-12 3.35 2 1403.75017 -2 25.91 0

lRVDYSGGFEPFSVLR 1 4 1 P49959 N-Term(Acetyl) 0 0 4.43E-12 2.6 2 1883.95232 -6.79 29.06 1

IAPTKNEQQLFYISQPGSSVVTSLSPGEAVK 2 4 1 P49959 0 0 6.84E-12 4.17 3 3275.71103 -1.5 26.47 1

IDISPVLLQKGSTK 4 5 1 P49959 0 0 9.05E-12 3.8 2 1498.87712 -4.58 20.91 1

VTQAIQSFcLEKIEEmLENAER 1 4 1 P49959 C9(Carbamidomethyl); M16(Oxidation) 0 0 1.27E-11 3.18 3 2654.28916 3.39 28.99 1

KTLHTcLELLR 1 7 1 P49959 C6(Carbamidomethyl) 0 0 1.44E-11 2 2 1383.77251 -3.78 19.07 1

GMGEAVQEFVDKEEK 2 4 1 P49959 0 0 1.57E-11 3.31 2 1695.77812 -6.73 24.89 1

IEEMLENAER 7 4 1 P49959 0 0 1.59E-11 2.38 2 1233.57573 -1.88 19.07 0

iALYGLGSIPDER 2 5 1 P49959 N-Term(Acetyl) 0 0 9.35E-11 3.29 2 1445.7592 -3 29.2 0

VANPKDIIHFFR 2 4 1 P49959 0 0 4.03E-10 3.45 2 1456.80449 -1.04 24.25 1

vTQAIQSFcLEK 3 4 1 P49959 N-Term(Acetyl); C9(Carbamidomethyl) 0 0 4.49E-10 2.73 2 1465.73247 -2.14 25.58 0

GSTKIALYGLGSIPDER 1 5 1 P49959 0 0 5.26E-10 3.73 2 1776.94206 -3.97 24.01 1

KmNmHKIPLHTVR 1 4 1 P49959 M2(Oxidation); M4(Oxidation) 0 0 1.49E-09 2.6 3 1636.87479 -1.65 10.33 2

GVDFESSEDDDDDPFmNTSSLR 1 4 1 P49959 M16(Oxidation) 0 0 2.04E-09 3.11 2 2493.9771 -2.6 26.1 0

IEEmLENAER 9 4 1 P49959 M4(Oxidation) 0 0 4.83E-09 2.81 2 1249.57121 -1.4 15.14 0

iDISPVLLQK 1 5 1 P49959 N-Term(Acetyl) 0 0 8.29E-09 2.13 2 1167.69573 -2.3 27.26 0

LRVDYSGGFEPFSVLR 2 4 1 P49959 0 0 2.84E-08 3.48 3 1841.94797 -3.57 27.44 1

KMNmHKIPLHTVR 10 4 1 P49959 M4(Oxidation) 0 0 3.36E-08 3.26 3 1620.87943 -1.94 11.66 2

GmGEAVQEFVDK 2 4 1 P49959 M2(Oxidation) 0 0 4.23E-08 3.04 2 1325.60124 -2.29 19.13 0

aDTGLETSTR 7 2 1 P49959 N-Term(Acetyl) 0 0 5.01E-08 3.19 2 1092.51518 -1.48 12.38 0

KVTMLRPK 1 5 1 P49959 0 0 7.92E-08 2.51 2 972.60063 -1.76 8.74 1

QKNTNEEDDEVREAmTR 5 4 1 P49959 M15(Oxidation) 0 0 7.94E-08 3.25 3 2080.9169 -1.54 10.69 2

iEEMLENAER 1 4 1 P49959 N-Term(Acetyl) 0 0 1.19E-07 2.79 2 1275.58562 -2.35 23.76 0

VTQAIQSFcLEK 6 4 1 P49959 C9(Carbamidomethyl) 0 0 1.84E-07 2.91 2 1423.71721 -5.5 21.14 0

LITKPSEGTTLR 5 4 1 P49959 0 0 0.000000216 2.44 3 1315.75577 -1.73 12.95 0

NTNEEDDEVREAMTR 1 4 1 P49959 0 0 3.15E-07 3.52 3 1808.76889 -1.52 18.23 1

NVQLSLLTER 11 4 1 P49959 0 0 6.28E-07 2.65 2 1172.66167 -1.49 24.12 0

ADTGLETSTR 3 2 1 P49959 0 0 0.00000207 2.63 2 1050.50408 -2.06 10.06 0

TLHTcLELLRK 1 7 1 P49959 C5(Carbamidomethyl) 0 0 0.000002913 2.44 3 1383.77469 -2.2 18.83 1

IEEMLENAERER 3 4 1 P49959 0 0 0.00000498 2.8 3 1518.72068 -0.72 18.19 1

iEEmLENAER 1 4 1 P49959 N-Term(Acetyl); M4(Oxidation) 0 0 0.000006754 2.4 2 1291.57939 -3.2 20.37 0

TLHTcLELLR 8 7 1 P49959 C5(Carbamidomethyl) 0 0 0.00001557 3.57 3 1255.67914 -2.89 20.95 0

lITKPSEGTTLR 4 4 1 P49959 N-Term(Acetyl) 0 0 0.00002113 2.53 3 1357.76813 -0.36 17.83 0

TGEEINFGK 10 4 1 P49959 0 0 0.00003363 3.2 2 994.48094 -3.12 16.27 0

NMSIIDAFKSTR 1 3 1 P49959 0 0 0.00004276 2.5 2 1382.70769 -1.48 23.86 1

EKTGEEINFGK 7 4 1 P49959 0 0 0.00007347 2.97 2 1251.61833 -2.63 13.5 1

NTNEEDDEVREAmTR 7 4 1 P49959 M13(Oxidation) 0 0 0.00009331 2.94 3 1824.76169 -2.67 12.7 1

tGEEINFGK 2 4 1 P49959 N-Term(Acetyl) 0 0 0.0002449 2.27 2 1036.49309 -1.47 17.64 0

QYFQTAEK 1 4 1 P49959 0 0 0.000395 2.04 2 1014.48705 -2.03 12.56 0

GRADTGLETSTR 5 2 1 P49959 0 0 0.0005973 3.59 3 1263.62638 -1.94 9.17 1

nmSIIDAFK 1 3 1 P49959 N-Term(Acetyl); M2(Oxidation) 0 0 0.0008711 1.91 2 1096.53313 -1.14 26.49 0

FSQKFVDR 1 4 1 P49959 0 0 0.0008854 2.1 2 1026.53349 -3.17 12.77 1

nMSIIDAFK 4 3 1 P49959 N-Term(Acetyl) 0 0 0.00118 2.41 2 1080.53716 -2.14 28.83 0

iMSQSQVSK 2 4 1 P49959 N-Term(Acetyl) 0 0 0.001194 2.23 2 1049.52605 -3.4 16.01 0

NMSIIDAFK 3 3 1 P49959 0 0 0.00132 2.13 2 1038.52703 -1.81 25.62 0

NmSIIDAFK 7 3 1 P49959 M2(Oxidation) 0 0 0.001371 2.51 2 1054.52239 -1.36 22.51 0

kHVGLLR 3 4 1 P49959 N-Term(Acetyl) 0 0 0.001654 1.95 2 864.53984 -1.84 11.08 1

eKTGEEINFGK 2 4 1 P49959 N-Term(Acetyl) 0 0 0.001871 2.3 2 1293.62724 -3.82 16.9 1

KHVGLLR 2 4 1 P49959 0 0 0.004073 1.91 2 822.52898 -2.3 10 1

imSQSQVSK 1 4 1 P49959 N-Term(Acetyl); M2(Oxidation) 0 0.001 0.006495 1.94 2 1065.5219 -2.47 10.54 0

hVGLLR 1 4 1 P49959 N-Term(Acetyl) 0 0.002 0.07833 1.96 2 736.44457 -2.58 16.31 0

RAD50 469.45 38.34 9 54 54 171 1312 153.8 6.89

Sequence # PSMs # Proteins # Protein Groups Protein Group Accessions Modifications ΔCn q-Value PEP XCorr Charge MH+ [Da] ΔM [ppm] RT [min] # Missed Cleavages

VFQTEAELQEVISDLQSK 4 4 1 Q92878 0 0 0.00001002 4.18 2 2064.0418 -3.8 31.32 0

RQQLEEQTVELSTEVQSLYR 1 3 1 Q92878 0 0 0.00001072 4.35 3 2436.23032 -2.57 26.91 1

KEEQLSSYEDK 2 4 1 Q92878 0 0 0.00001209 3.97 2 1355.62676 -4.28 11.96 1

RKEEQLSSYEDK 6 4 1 Q92878 0 0 0.00001801 3.82 2 1511.73393 0.17 10.99 2

DIENYIQDGKDDYKK 4 3 1 Q92878 0 0 0.0000188 4.33 3 1843.87094 0.02 20.18 2

KLDQEMEQLNHHTTTR 3 5 1 Q92878 0 0 0.0000572 4.63 4 1980.95339 -1.15 14.44 1

FQQEKEELINK 1 3 1 Q92878 0 0 0.00005824 3.22 2 1405.73027 -1.39 13.76 1

LIQDQQEQIQHLK 4 3 1 Q92878 0 0 0.00006878 3.33 2 1620.86711 -2.06 16.19 0

KNIDQcSEIVK 1 3 1 Q92878 C6(Carbamidomethyl) 0 0 0.00009438 3.36 2 1333.67803 -0.04 11.61 1

FQQEKEELINKK 7 3 1 Q92878 0 0 0.000112 3.77 2 1533.82341 -2.47 11.31 2

KLDQEmEQLNHHTTTR 9 5 1 Q92878 M6(Oxidation) 0 0 0.0001157 4.81 4 1996.9468 -1.9 10.56 1

ELASSEQNKNHINNELKR 2 4 1 Q92878 0 0 0.0002314 3.9 4 2124.07705 -1.06 11.74 2

TANQLmNDFAEKETLK 1 5 1 Q92878 M6(Oxidation) 0 0 0.000361 3.11 2 1868.90215 -2.03 19.5 1

LKEIEHNLSK 11 5 1 Q92878 0 0 0.0004764 2.75 3 1210.67621 -2.35 9.9 1

VcLTDVTIMER 2 3 1 Q92878 C2(Carbamidomethyl) 0 0 0.0005527 3.15 2 1336.65141 -6.43 23.9 0

KLIQDQQEQIQHLK 4 3 1 Q92878 0 0 0.0005681 3.71 3 1748.96225 -1.81 15.55 1

cAEIDREMISSLGVSK 1 5 1 Q92878 C1(Carbamidomethyl) 0 0 0.000645 3.39 3 1794.87357 0.57 22.86 1

ILELDQELIK 1 5 1 Q92878 0 0 0.0007137 2.3 2 1213.70049 -2.8 24.71 0

VFQGTDEQLNDLYHNHQR 3 5 1 Q92878 0 0 0.0008174 4.02 4 2214.03164 -0.31 20.43 0

DVNGELIAVQR 3 5 1 Q92878 0 0 0.001143 2.77 2 1213.65337 -0.18 21.07 0

EQVSPLETTLEK 6 3 1 Q92878 0 0 0.001215 2.85 2 1373.71428 -1.19 20.64 0

YELQQLEGSSDR 4 5 1 Q92878 0 0 0.001216 3.06 2 1424.6624 -2.01 20.83 0

LEENIDNIKR 5 3 1 Q92878 0 0 0.001324 3.26 2 1243.66277 -1.11 14.28 1

ELASSEQNKNHINNELK 1 4 1 Q92878 0 0 0.001327 2.78 4 1967.97463 -1.8 11.96 1

NEELKEVEEER 3 3 1 Q92878 0 0 0.001804 3.13 2 1403.66094 -2.86 14.97 1

VcLTDVTImER 2 3 1 Q92878 C2(Carbamidomethyl); M9(Oxidation) 0 0 0.001908 2.39 2 1352.65044 -3.31 21.73 0

TANQLMNDFAEK 1 5 1 Q92878 0 0 0.002171 2.3 2 1381.64006 -1.19 22.15 0

IAQDKLNDIKEK 2 3 1 Q92878 0 0 0.002331 2.53 2 1414.7863 -2.68 11.37 2

NHINNELKR 1 4 1 Q92878 0 0 0.002624 3.44 3 1137.61063 -1.53 7.68 1

VKEYQMELK 3 5 1 Q92878 0 0 0.002687 2.55 2 1167.60954 1.43 14.82 1

NEELKEVEEERK 1 3 1 Q92878 0 0 0.002716 2.54 3 1531.75705 -1.87 13.29 2

FDEIFSATR 3 6 1 Q92878 0 0 0.002918 2.64 2 1085.52324 -2.77 22.38 0

MEVISLQNEK 3 4 1 Q92878 0 0 0.003048 2.37 2 1190.60881 0.17 19.33 0

VKEYQmELK 1 5 1 Q92878 M6(Oxidation) 0 0 0.003797 2.05 2 1183.60051 -1.92 10.28 1

QQLEEQTVELSTEVQSLYR 1 3 1 Q92878 0 0 0.004247 3.63 3 2280.13456 -0.4 28.44 0

SYENELDPLK 1 5 1 Q92878 0 0 0.004375 2.12 2 1207.58183 -1.92 22.21 0

RRDEMLGLVPMR 1 3 1 Q92878 0 0 0.00481 3.61 3 1472.7786 -2.68 22.22 2

gQDIEYIEIR 1 4 1 Q92878 N-Term(Acetyl) 0 0 0.006522 2.41 2 1277.63396 -2.58 24.1 0

WLQDNLTLR 1 3 1 Q92878 0 0 0.006896 2.27 2 1158.62444 -1.89 23.77 0

QKFDEIFSATR 4 6 1 Q92878 0 0 0.007666 2.62 2 1341.67681 -2.23 21.6 1

mEVISLQNEK 4 4 1 Q92878 M1(Oxidation) 0 0 0.008574 3.05 2 1206.60283 -0.58 15.89 0

FQmELKDVER 1 3 1 Q92878 M3(Oxidation) 0 0 0.00947 2.31 2 1310.63799 -2.29 14.99 1

SFGIEDKDK 1 5 1 Q92878 0 0 0.01131 2 2 1038.50823 -1.97 11.27 1

TANQLmNDFAEK 3 5 1 Q92878 M6(Oxidation) 0 0 0.01153 2.3 2 1397.63286 -2.69 17.49 0

GYEEEIIHFK 2 3 1 Q92878 0 0 0.01156 2.51 2 1264.6209 0.02 22.53 0

LKNDIEEQETLLGTIMPEEESAK 1 3 1 Q92878 0 0 0.01254 3.1 3 2617.28391 -2.88 27 1

YIcTGDFPPGTK 8 5 1 Q92878 C3(Carbamidomethyl) 0 0 0.01336 2.68 2 1355.62871 -1 22.1 0

lQGIDLDR 1 3 1 Q92878 N-Term(Acetyl) 0 0 0.014 2.38 2 971.51366 -2.09 22.29 0

VIAQLSEcEK 2 3 1 Q92878 C8(Carbamidomethyl) 0 0 0.0151 2.32 2 1176.58513 -6.65 14.89 0

GQDIEYIEIR 4 4 1 Q92878 0 0 0.01709 2.08 2 1235.61736 -7.55 23.58 0

EmGQmQVLQMK 1 3 1 Q92878 M2(Oxidation); M5(Oxidation) 0 0 0.01864 2.14 2 1354.61052 -4.37 15.21 0

SELLVEQGR 3 5 1 Q92878 0 0 0.01995 2.04 2 1030.5512 -1.56 15.37 0

EMGQMQVLQMK 1 3 1 Q92878 0 0 0.0231 2.36 2 1322.62407 -1.92 22.16 0

EmGQmQVLQmK 1 3 1 Q92878 M2(Oxidation); M5(Oxidation); M10(Oxidation) 0 0 0.02574 1.9 2 1370.6093 -1.5 10.92 0

EmGQMQVLQMK 1 3 1 Q92878 M2(Oxidation) 0 0 0.02609 2.51 2 1338.61955 -1.47 19.66 0

EMISSLGVSK 3 5 1 Q92878 0 0 0.0265 2.15 2 1050.54863 -1.33 18.58 0

VLASLIIR 5 4 1 Q92878 0 0 0.05422 2.27 2 884.59142 -1.58 23.65 0

mSILGVR 5 5 1 Q92878 M1(Oxidation) 0 0 0.05793 1.95 2 791.44243 -2.53 15.91 0

LQGIDLDR 2 3 1 Q92878 0 0.001 0.06779 2.05 2 929.50395 -1.26 18.74 0

MSILGVR 1 5 1 Q92878 0 0.002 0.0827 2.16 2 775.44811 -1.82 20.17 0

IAQDKLNDIK 1 3 1 Q92878 0 0.002 0.08365 2.35 3 1157.65061 -1.65 12.22 1

QSIIDLK 1 3 1 Q92878 0 0.003 0.1033 2.07 2 816.48119 -1.71 18.05 0

GDTALDMR 1 4 1 Q92878 0 0.004 0.1167 1.91 2 878.40215 -1.77 14.05 0



LQLQADR 1 5 1 Q92878 0 0.005 0.1452 2.03 2 843.46678 -1.84 11.87 0

EKEIPELR 2 3 1 Q92878 0 0.012 0.2537 1.97 2 1013.5634 0.75 13.53 1

USP7 51.74385881 14.64 10 15 15 20 1086 126.18856 5.706542969

Sequence # PSMs # Proteins # Protein Groups Protein Group Accessions Modifications ΔCn q-Value PEP XCorr Charge MH+ [Da] ΔM [ppm] RT [min] # Missed Cleavages

FLTLPPVLHLQLMR 1 5 1 Q93009-3 0 0 0.0001637 3.39781 3 1677.985996 -0.81361441 28.5996 0

HQYINEDEYEVNLK 1 3 1 Q93009-3 0 0 0.000211 2.951622 2 1793.831591 -1.40522249 20.11662 0

LNTDPMLLQFFK 1 4 1 Q93009-3 0 0 0.0002171 2.760337 2 1466.768968 -1.56998332 30.04949 0

RPAMLDNEADGNK 2 4 1 Q93009-3 0 0 0.001497 3.768057 2 1430.669359 0.01245724 11.29658 0

TIPNDPGFVVTLSNR 1 4 1 Q93009-3 0 0 0.001975 2.976048 2 1629.855883 -2.26323097 24.52802 0

PRMT1 133.520586 50.46 14 15 15 41 325 37.6848404 6.150878906

Sequence # PSMs # Proteins # Protein Groups Protein Group Accessions Modifications ΔCn q-Value PEP XCorr Charge MH+ [Da] ΔM [ppm] RT [min] # Missed Cleavages

KVIGIEcSSISDYAVK 2 12 1 E9PKG1 C7(Carbamidomethyl) 0 0 0.00001862 5.391204 2 1768.913134 -1.07510296 21.16106 1

VIGIEcSSISDYAVK 1 12 1 E9PKG1 C6(Carbamidomethyl) 0 0 0.0006887 3.632658 2 1640.814745 -3.24255718 23.81029 0

QTVFYMEDYLTVK 3 6 1 E9PKG1 0 0 0.001197 3.286234 2 1636.790819 -1.19271006 27.9358 0

GQLcELScSTDYR 2 6 1 E9PKG1 C4(Carbamidomethyl); C8(Carbamidomethyl) 0 0 0.001367 3.627438 2 1588.671678 -0.87547471 19.33087 0

ANKLDHVVTIIK 3 10 1 E9PKG1 0 0 0.001562 4.667381 2 1350.809984 -0.32364124 15.52653 1

VEDLTFTSPFcLQVK 1 6 1 E9PKG1 C11(Carbamidomethyl) 0 0 0.001675 3.77596 2 1783.889818 -2.10618021 28.23668 0

GKVEEVELPVEK 5 12 1 E9PKG1 0 0 0.00327 4.029547 2 1355.740404 -0.99374182 16.48401 1

EEF2 24.05 11.19 6 10 10 13 858 95.3 6.83

Sequence # PSMs # Proteins # Protein Groups Protein Group Accessions Modifications ΔCn q-Value PEP XCorr Charge MH+ [Da] ΔM [ppm] RT [min] # Missed Cleavages

LDSEDKDKEGKPLLK 2 1 1 P13639 0 0 0.0009601 3.05 3 1714.92075 -0.88 9.85 2

NmSVIAHVDHGK 2 1 1 P13639 M2(Oxidation) 0 0 0.001219 2.26 3 1323.64588 -1.19 9.19 0

EDLYLKPIQR 1 1 1 P13639 0 0 0.004865 2.32 2 1274.70952 -0.66 18.63 0

PRMT5 908.73 53.69 19 33 33 396 637 72.6 6.29

Sequence # PSMs # Proteins # Protein Groups Protein Group Accessions Modifications ΔCn q-Value PEP XCorr Charge MH+ [Da] ΔM [ppm] RT [min] # Missed Cleavages

VPEEEKDTNVQVLMVLGAGR 15 8 1 O14744 0 0 1.14E-13 6.05 2 2184.12895 -1.86 25.6 1

LHNFHQLSAPQPcFTFSHPNR 9 8 1 O14744 C13(Carbamidomethyl) 0 0 4.84E-11 5.91 3 2535.19974 -4.02 21.55 0

VPEEEKDTNVQVLmVLGAGR 5 8 1 O14744 M14(Oxidation) 0 0 5.89E-10 4.5 2 2200.12578 -0.98 23.78 1

DDIIENAPTTHTEEYSGEEK 12 9 1 O14744 0 0 3.08E-09 4.97 3 2277.99222 -3.17 19.08 0

DDX5 10.73224151 4.67 11 2 2 4 535 60.5253804 9.070800781

Sequence # PSMs # Proteins # Protein Groups Protein Group Accessions Modifications ΔCn q-Value PEP XCorr Charge MH+ [Da] ΔM [ppm] RT [min] # Missed Cleavages

APILIATDVASR 3 9 1 B4DLW8 0 0 0.01345 2.997539 2 1226.710253 -0.10485208 21.84606 0

GDGPIcLVLAPTR 1 11 1 B4DLW8 C6(Carbamidomethyl) 0 0.013 0.2644 1.924396 2 1368.725878 -3.35905326 24.9674 0

CDK9 15.40246773 14.78 146 6 6 6 372 42.7501538 8.792480469

Sequence # PSMs # Proteins # Protein Groups Protein Group Accessions Modifications ΔCn q-Value PEP XCorr Charge MH+ [Da] ΔM [ppm] RT [min] # Missed Cleavages

NPATTNQTEFER 1 2 1 P50750 0 0 0.003669 3.305084 2 1407.649095 -0.60799932 14.03199 0

IGQGTFGEVFK 1 3 1 P50750 0 0 0.01155 2.925413 2 1182.615648 0.20030573 22.69949 0

DPYALDLIDK 1 2 1 P50750 0 0 0.03003 2.951236 2 1162.59807 -0.86981076 25.73892 0

LADFGLAR 1 131 1 P50750 0 0 0.03493 2.153354 2 862.4775256 -0.76022144 20.20219 0

FTLSEIKR 1 2 1 P50750 0 0.001 0.1597 1.970356 2 993.5713977 -1.41268519 17.11638 1

ILQLLK 1 17 1 P50750 0 0.005 0.2657 2.097024 2 727.5078601 0.25951438 19.71353 0

PSMD2 11.27605236 6.28 4 4 4 4 749 82.1407012 5.135253906

Sequence # PSMs # Proteins # Protein Groups Protein Group Accessions Modifications ΔCn q-Value PEP XCorr Charge MH+ [Da] ΔM [ppm] RT [min] # Missed Cleavages

AVPLALALISVSNPR 1 4 1 Q13200-2 0 0 1.12E-07 3.023054 2 1520.91411 -1.22373857 29.19661 0

VGQAVDVVGQAGKPK 1 3 1 Q13200-2 0 0 8.75E-07 4.169227 2 1452.814379 -1.79833474 13.32731 0

DPNNLFMVR 1 4 1 Q13200-2 0 0 0.0002581 2.160394 2 1105.545214 -0.66725957 24.08858 0

EPLLTLVK 1 3 1 Q13200-2 0 0.005 0.05066 1.923376 2 912.5750598 -1.56863176 22.28626 0

Mass Spectrometry Analysis of MDC1-containing Protein Complex

Description Score Coverage # Proteins # Unique Peptides # Peptides # PSMs # AAs MW [kDa] calc. pI

MDC1 10016.45 61.23 8 118 118 2629 2089 226.5 5.47

Sequence # PSMs # Proteins # Protein Groups Protein Group Accessions Modifications ΔCn q-Value PEP XCorr Charge MH+ [Da] ΔM [ppm] RT [min] # Missed Cleavages

KAGFFLPPDEYVVTDPEQEKNFGFSLQDALSR 13 4 1 Q14676 0 0 5.58E-07 8.4 4 3644.78359 -2.01 29.73 2

AHSEKDQPPFGDSDDSVEADKSSPGIHLER 6 4 1 Q14676 0 0 1.42E-08 8.11 5 3250.48231 -1.9 18.52 2

TRQDGSQEAPEAPLSSELEPFHPKPK 17 4 1 Q14676 0 0 0.000001854 7.69 4 2875.42006 -0.75 20.35 1

TVIIKEEEEDTAEKPGKEEDVVTPKPGK 32 4 1 Q14676 0 0 2.81E-09 7.46 4 3095.59389 -1.84 16.94 2

TPKPVEPAASDLEPFTPTDQSVTPEAIAQGGQSK 42 3 1 Q14676 0 0 0.00000276 7.3 5 3493.73334 -0.04 25.27 0

aHEVGAQGGPPVAQVEQDLPISR 13 4 1 Q14676 N-Term(Acetyl) 0 0 6.41E-07 7.29 3 2397.21109 -1.98 23.7 0

AVLALGGSLAGSAAEASHLVTDR 194 4 1 Q14676 0 0 1.59E-07 7.28 3 2166.14426 -3.32 26.25 0

HQVSVEGTNQTDVKAVGGPAK 3 4 1 Q14676 0 0 1.61E-09 7.23 3 2122.08414 -2.21 12.61 1

AHEVGAQGGPPVAQVEQDLPISR 84 4 1 Q14676 0 0 5.12E-07 7.17 3 2355.19937 -2.5 22.39 0

AAGNPGSLAAPIDHKPcSAPLEPKSQASR 6 3 1 Q14676 C17(Carbamidomethyl) 0 0 0.00003766 7.14 5 2927.47083 -2.91 16.45 1

AAESLTAIPEPASPQLLETPIHASQIQKVEPAGR 3 3 1 Q14676 0 0 0.00001012 7.11 4 3549.87612 -4.28 25.2 1

LRDQELILFADLLcQYHR 14 5 1 Q14676 C14(Carbamidomethyl) 0 0 6.79E-08 6.89 3 2303.19358 -1.31 30.37 1

AAESLTAIPEPASPQLLETPIHASQIQK 40 3 1 Q14676 0 0 2.92E-07 6.87 4 2940.55898 -3 25.73 0

HLAPPPLLSPLLPSIKPTVR 177 4 1 Q14676 0 0 1.03E-08 6.86 3 2146.30735 -1.78 25.32 0

DQPPFGDSDDSVEADKSSPGIHLER 2 4 1 Q14676 0 0 3.36E-09 6.84 4 2698.20864 -5.26 21.46 1

aAESLTAIPEPASPQLLETPIHASQIQK 8 3 1 Q14676 N-Term(Acetyl) 0 0 0.00001235 6.73 4 2982.58535 2.34 26.25 0

aVLALGGSLAGSAAEASHLVTDR 35 4 1 Q14676 N-Term(Acetyl) 0 0 5.54E-08 6.58 2 2208.15703 -2.25 28.74 0

AHSEKDQPPFGDSDDSVEADK 14 4 1 Q14676 0 0 0.00001418 6.32 3 2273.97489 -1.98 14.07 1

MTPFPATSAAPEPHPSTSTAQPVTPKPTSQATR 33 3 1 Q14676 0 0 0.00004121 6.23 5 3389.67756 -0.6 20.09 0

LHIFSGAHGPEKDFPLHLGK 39 7 1 Q14676 0 0 3.31E-07 6.23 2 2200.16362 -1.21 21.58 1

mTPFPATSAAPEPHPSTSTAQPVTPKPTSQATR 4 3 1 Q14676 N-Term(Acetyl) 0 0 0.01803 6.14 5 3431.68012 -2.92 20.53 0

QDGSQEAPEAPLSSELEPFHPKPK 27 4 1 Q14676 0 0 0.00001187 6.14 4 2618.27089 -0.96 21.93 0

TPEPVVPTAPELQPSTSTDQPVTSEPTSQVTR 22 3 1 Q14676 0 0 0.00001002 6.12 3 3376.66257 -3.86 23.45 0

qDGSQEAPEAPLSSELEPFHPKPK 7 4 1 Q14676 N-Term(Acetyl) 0 0 0.000005652 6.11 4 2660.28164 -0.88 22.38 0

GPGAPGLAHLQESQAGSDTDVEEGKAPQAVPLEK 23 4 1 Q14676 0 0 1.73E-08 6.09 3 3383.66928 -0.67 21.64 1

SQPPGEDSDTDVDDDSRPPGRPAEVHLER 10 4 1 Q14676 0 0 0.00001058 6.07 5 3173.43153 -1.66 17.13 0

AMPVPTTPEFQSPVTTDQPISPEPITQPScIKR 8 3 1 Q14676 C30(Carbamidomethyl) 0 0 0.001007 6.05 5 3649.8155 -2.39 25.42 1

mTPFPATSAAPEPHPSTSTAQPVTPKPTSQATR 32 3 1 Q14676 M1(Oxidation) 0 0 0.00003609 6.04 5 3405.66785 -1.95 18.67 0

AmPVPTTPEFQSPVTTDQPISPEPITQPScIKR 7 3 1 Q14676 M2(Oxidation); C30(Carbamidomethyl) 0 0 0.000009721 5.89 4 3665.8146 -1.24 24.36 1

AGFFLPPDEYVVTDPEQEKNFGFSLQDALSR 8 4 1 Q14676 0 0 0.0005998 5.88 4 3516.68056 -4.38 32.13 1

QSEAEVVTEIQLEKDQPLVK 20 4 1 Q14676 0 0 0.0004902 5.87 3 2283.20304 -2.15 23.5 1

QTDVTGEEELTKGKQDR 2 2 1 Q14676 0 0 0.00001162 5.84 3 1933.94162 -2.38 12.42 2

TPEPVVPTAPEPHPTTSTDQPVTPK 45 3 1 Q14676 0 0 0.000002135 5.77 3 2623.31906 -2.3 20.29 0

GQASSPTPEPGVGAGDLPGPTSAPVPSGSQSGGR 6 2 1 Q14676 0 0 0.00002894 5.71 3 3059.46 -2.17 22.14 0

hLAPPPLLSPLLPSIKPTVR 17 4 1 Q14676 N-Term(Acetyl) 0 0 5.03E-07 5.63 3 2188.31559 -2.81 28.94 0

KHQVSVEGTNQTDVKAVGGPAK 2 4 1 Q14676 0 0 0.00009047 5.57 4 2250.18813 1.93 11.94 2

EEEEDTAEKPGKEEDVVTPKPGKR 7 4 1 Q14676 0 0 3.30E-08 5.53 4 2697.31826 -1.21 11.27 2

LLEGYEIYVTPGVQPPPPQMGEIISccGGTYLPSMPR 2 4 1 Q14676 C26(Carbamidomethyl); C27(Carbamidomethyl) 0 0 0.0005148 5.46 4 4106.95473 -4.6 32.47 0

ESLKVEIETSEEIQEK 93 2 1 Q14676 0 0 0.0000271 5.42 2 1890.95073 -1.9 25.47 1

AAGNPGSLAAPIDHKPcSAPLEPK 62 3 1 Q14676 C17(Carbamidomethyl) 0 0 0.00001564 5.4 3 2398.21488 -1.5 20.59 0

qSEAEVVTEIQLEKDQPLVK 2 4 1 Q14676 N-Term(Acetyl) 0 0 0.0001127 5.3 3 2325.22007 0.67 24.88 1

SSVKTPEPVVPTAPEPHPTTSTDQPVTPK 1 3 1 Q14676 0 0 0.000000264 5.25 4 3024.55141 -0.38 18.78 1

VVITcPQDFPHcSIPLR 86 4 1 Q14676 C5(Carbamidomethyl); C12(Carbamidomethyl) 0 0 0.00001193 5.24 4 2039.01601 -2.05 22.94 0

aAGNPGSLAAPIDHKPcSAPLEPK 11 3 1 Q14676 N-Term(Acetyl); C17(Carbamidomethyl) 0 0 0.0002829 5.22 4 2440.225 -1.66 18.47 0

KSQLPAEGDAGAEWAAAVLK 3 4 1 Q14676 0 0 0.00001718 5.2 3 2012.04197 -1.43 25.38 1

AVLALGGSLAGSAAEASHLVTDRIR 2 4 1 Q14676 0 0 0.0003247 5.19 4 2435.33486 -0.73 27.02 1

ESEDSETQPFDTHLEAYGPcLSPPR 2 2 1 Q14676 C20(Carbamidomethyl) 0 0 2.16E-07 5.16 3 2862.24753 -1.7 25.25 0

SQTTTERDSDTDVEEEELPVENR 4 4 1 Q14676 0 0 0.00009275 5.15 3 2679.17795 -3.19 19.14 1

lRDQELILFADLLcQYHR 1 5 1 Q14676 N-Term(Acetyl); C14(Carbamidomethyl) 0 0 4.93E-07 5.05 3 2345.20035 -2.9 32.76 1

GPGAPGLAHLQESQAGSDTDVEEGK 2 4 1 Q14676 0 0 0.0001483 5.02 3 2450.13755 -2.28 19.15 0

vVITcPQDFPHcSIPLR 5 4 1 Q14676 N-Term(Acetyl); C5(Carbamidomethyl); C12(Carbamidomethyl) 0 0 0.00001786 4.98 3 2081.02732 -1.66 26.07 0

SQASMVINSDTDDEEEVSAALTLAHLK 2 4 1 Q14676 0 0 0.000002297 4.95 3 2874.35978 -2.67 29.37 0

eNLTDLVVDTDTLGESTQPQR 17 4 1 Q14676 N-Term(Acetyl) 0 0 0.000000714 4.93 2 2373.14189 0.08 29.07 0

TPESIVPIAPELQPSTSR 70 3 1 Q14676 0 0 0.00009724 4.93 3 1922.02237 -0.34 29.67 0

SQASmVINSDTDDEEEVSAALTLAHLK 3 4 1 Q14676 M5(Oxidation) 0 0 0.00001082 4.92 3 2890.35349 -3.07 28.74 0

EEEEDTAEKPGKEEDVVTPKPGK 5 4 1 Q14676 0 0 0.00007067 4.92 3 2541.21402 -2.51 12.12 1

AMPVPTTPEFQSPVTTDQPISPEPITQPScIK 12 3 1 Q14676 C30(Carbamidomethyl) 0 0 0.00002882 4.92 3 3493.71677 -1.81 27.69 0

AQPFGFIDSDTDAEEERIPATPVVIPMKK 7 4 1 Q14676 0 0 0.0002634 4.83 4 3201.6061 -2.41 26.72 2

lHIFSGAHGPEKDFPLHLGK 11 7 1 Q14676 N-Term(Acetyl) 0 0 0.001264 4.75 3 2242.1713 -2.47 24 1

LLLAEDSEEEVDFLSER 12 4 1 Q14676 0 0 0.0007572 4.75 3 1993.95096 -4.61 29.13 0

tRQDGSQEAPEAPLSSELEPFHPKPK 2 4 1 Q14676 N-Term(Acetyl) 0 0 0.0001064 4.71 4 2917.42934 -1.18 19.59 1

VGLPLLSPEFLLTGVLK 45 4 1 Q14676 0 0 0.0001163 4.66 2 1796.08928 -2.23 36.02 0

LNQESTAPKVLFTGVVDAR 2 4 1 Q14676 0 0 0.00004899 4.66 3 2045.0947 -3.9 22.85 1

AQPFGFIDSDTDAEEERIPATPVVIPMK 12 4 1 Q14676 0 0 0.0005202 4.61 4 3073.51162 -2.35 28.96 1

KHQVSVEGTNQTDVK 10 4 1 Q14676 0 0 0.001695 4.61 4 1669.84572 -2.83 9.63 1

HQVSVEGTNQTDVK 47 4 1 Q14676 0 0 5.62E-07 4.6 2 1541.74687 -5.58 15.04 0

KAGFFLPPDEYVVTDPEQEK 24 4 1 Q14676 0 0 0.0004554 4.59 3 2309.12839 -2.3 25.55 1

DQELILFADLLcQYHR 2 5 1 Q14676 C12(Carbamidomethyl) 0 0 0.00001669 4.58 3 2034.00638 -2.46 32.63 0

TKLNQESTAPKVLFTGVVDAR 1 4 1 Q14676 0 0 0.0003683 4.55 3 2274.24259 -1.21 21.4 2

ENLTDLVVDTDTLGESTQPQR 23 4 1 Q14676 0 0 0.00001282 4.55 2 2331.12749 -1.57 28.44 0

SQLPAEGDAGAEWAAAVLK 5 4 1 Q14676 0 0 0.001927 4.55 3 1883.94687 -1.6 28.24 0

AIPGDQHPESPVHTEPMGIQGR 16 2 1 Q14676 0 0 0.000003116 4.54 3 2353.13248 -1.27 17.76 0

DSDTDVEEEELPVENR 5 4 1 Q14676 0 0 0.00003344 4.52 2 1875.80303 -3.25 21.67 0

EVERPVANREcDPAELEEKVPK 3 2 1 Q14676 C11(Carbamidomethyl) 0 0 0.00307 4.45 3 2594.2789 -3.52 18.08 2

DcGSLNGTQILRPPKVLSPGVSHR 1 6 1 Q14676 C2(Carbamidomethyl) 0 0 0.001496 4.42 4 2588.36733 -2.07 21.05 1

DcGSLNGTQILRPPK 18 7 1 Q14676 C2(Carbamidomethyl) 0 0 0.0002274 4.42 2 1655.85027 -1.92 19.75 0

AmPVPTTPEFQSPVTTDQPISPEPITQPScIK 10 3 1 Q14676 M2(Oxidation); C30(Carbamidomethyl) 0 0 0.00007037 4.41 3 3509.71213 -1.68 26.19 0

qSEAEVVTEIQLEK 5 4 1 Q14676 N-Term(Acetyl) 0 0 0.0004659 4.38 2 1644.83586 1.89 24.17 0

SLATMDSPPHQKQPQR 3 4 1 Q14676 0 0 0.0000224 4.36 3 1820.90512 -1.18 11.3 1

MPDcSVALPFPSISK 55 7 1 Q14676 C4(Carbamidomethyl) 0 0 0.00003928 4.35 2 1648.80376 -2.22 29.95 0

kHQVSVEGTNQTDVK 11 4 1 Q14676 N-Term(Acetyl) 0 0 0.0001067 4.34 3 1711.85904 -1.15 10.83 1

GIPILSLDWLHQSR 12 4 1 Q14676 0 0 0.00003277 4.34 3 1634.9 -0.84 29.51 0

RGAGNGVVPAGVILER 8 4 1 Q14676 0 0 0.006489 4.34 3 1564.8909 -0.64 19.64 1

SQASTTVDINTQVEK 79 4 1 Q14676 0 0 0.00016 4.33 2 1620.80522 -1.45 25.55 0

RDQAEEEPNRIPSR 7 4 1 Q14676 0 0 0.004799 4.32 4 1696.83071 -3.25 10.65 2

EVERPVANREcDPAELEEK 7 2 1 Q14676 C11(Carbamidomethyl) 0 0 0.001729 4.3 3 2270.06668 -2.29 15.24 1

TVIIKEEEEDTAEKPGK 5 4 1 Q14676 0 0 2.32E-07 4.26 2 1915.97844 -3.94 12.73 1

hQVSVEGTNQTDVK 21 4 1 Q14676 N-Term(Acetyl) 0 0 0.000007576 4.24 2 1583.7636 -1.55 13.32 0

QSEAEVVTEIQLEK 26 4 1 Q14676 0 0 0.0008199 4.23 2 1602.81902 -1.97 29.06 0

mPDcSVALPFPSISK 26 7 1 Q14676 M1(Oxidation); C4(Carbamidomethyl) 0 0 0.0001705 4.2 2 1664.80278 0.27 30.77 0

aMPVPTTPEFQSPVTTDQPISPEPITQPScIK 2 3 1 Q14676 N-Term(Acetyl); C30(Carbamidomethyl) 0 0 0.002488 4.17 3 3535.72854 -1.45 27.35 0

dSDTDVEEEELPVENR 1 4 1 Q14676 N-Term(Acetyl) 0 0 0.00009356 4.17 2 1917.82097 0.66 22.68 0

AIPGDQHPESPVHTEPmGIQGR 21 2 1 Q14676 M17(Oxidation) 0 0 0.006969 4.15 4 2369.12807 -0.98 16.51 0

TPEPVVPTAPEPHPTTSTDQPVTPKLTSR 1 3 1 Q14676 0 0 0.0003317 4.15 4 3080.57558 -4.68 19.88 1

QHAEIEILAWDKAPILR 1 7 1 Q14676 0 0 0.002112 4.13 3 2003.10349 -1.94 25.41 1

GAGNGVVPAGVILER 7 4 1 Q14676 0 0 0.003567 4.13 3 1408.78891 -1.33 22.51 0

QEAKPEAFVLSPLEMSST 15 4 1 Q14676 0 0 0.003051 4.09 3 1963.96451 -1.89 27.82 0

kAGFFLPPDEYVVTDPEQEK 3 4 1 Q14676 N-Term(Acetyl) 0 0 0.001419 4.05 3 2351.1445 0.1 27.33 1

rDQAEEEPNRIPSR 2 4 1 Q14676 N-Term(Acetyl) 0 0 0.0001612 4 3 1738.84055 -3.59 12.3 2

RSLATMDSPPHQK 7 4 1 Q14676 0 0 0.006026 3.95 3 1467.73368 -2.5 10.48 1

vGLPLLSPEFLLTGVLK 9 4 1 Q14676 N-Term(Acetyl) 0 0 0.0001592 3.92 2 1838.10088 -1.62 40.88 0

SLATmDSPPHQKQPQR 2 4 1 Q14676 M5(Oxidation) 0 0 0.0001691 3.84 4 1836.89626 -3.23 9.61 1

AQPFGFIDSDTDAEEERIPATPVVIPmKK 5 4 1 Q14676 M27(Oxidation) 0 0 0.00055 3.84 4 3217.59829 -3.25 25.63 2

aQPFGFIDSDTDAEEERIPATPVVIPMK 1 4 1 Q14676 N-Term(Acetyl) 0 0 0.0003824 3.69 3 3115.52268 -2.16 29.86 1

QTDVTGEEELTK 22 2 1 Q14676 0 0 0.0006538 3.68 2 1349.64116 -1.47 15.17 0

LHIFSGAHGPEKDFPLHLGKNVVGR 1 7 1 Q14676 0 0 0.02825 3.66 5 2725.46461 -1.48 22.64 2

kIFHGVGTR 7 4 1 Q14676 N-Term(Acetyl) 0 0 0.01429 3.64 3 1056.59378 -1.09 15.07 1

AGFFLPPDEYVVTDPEQEK 18 4 1 Q14676 0 0 0.001088 3.6 3 2181.03641 -1.07 29.07 0

IPATPVVIPMKK 5 4 1 Q14676 0 0 0.005912 3.58 3 1293.79364 -2.11 19.06 1

AQPFGFIDSDTDAEEERIPATPVVIPmK 6 4 1 Q14676 M27(Oxidation) 0 0 0.01362 3.55 3 3089.50595 -2.53 27.78 1

qTDVTGEEELTK 7 2 1 Q14676 N-Term(Acetyl) 0 0 0.0001769 3.55 2 1391.65141 -1.65 18.46 0

nFGFSLQDALSR 8 4 1 Q14676 N-Term(Acetyl) 0 0 0.001336 3.49 2 1396.68352 -1.5 33.02 0

AQPFGFIDSDTDAEEER 3 4 1 Q14676 0 0 0.0002175 3.46 2 1926.8322 -1.6 24.97 0

SLATMDSPPHQK 22 4 1 Q14676 0 0 0.001886 3.44 2 1311.63469 -1.17 12.34 0

EcDPAELEEKVPK 20 2 1 Q14676 C2(Carbamidomethyl) 0 0 0.003668 3.41 3 1543.7294 -0.99 20.46 1

TPETLVPTAPK 1 2 1 Q14676 0 0 0.0003254 3.39 2 1153.64495 -1.24 18.07 0

dQELILFADLLcQYHR 1 5 1 Q14676 N-Term(Acetyl); C12(Carbamidomethyl) 0 0 0.0003074 3.38 3 2076.01096 -5.3 34.51 0



VEIETSEEIQEK 12 2 1 Q14676 0 0 0.000659 3.37 2 1433.69805 -1.82 18.91 0

DFPLHLGKNVVGR 2 7 1 Q14676 0 0 0.007198 3.36 3 1451.80872 -2.14 20.97 1

tVIIKEEEEDTAEKPGKEEDVVTPKPGK 2 4 1 Q14676 N-Term(Acetyl) 0 0 0.001399 3.35 5 3137.60328 -2.2 16.02 2

GPLTVEETPR 35 5 1 Q14676 0 0 0.01636 3.33 2 1098.57793 -0.99 19.82 0

SLATmDSPPHQKQPQRGEVSQK 1 4 1 Q14676 M5(Oxidation) 0 0 0.001355 3.31 4 2465.21401 -2.53 10.05 2

LDVSLPFVSR 79 5 1 Q14676 0 0 0.004439 3.23 2 1132.63359 -2.25 30.19 0

NFGFSLQDALSR 33 4 1 Q14676 0 0 0.004217 3.19 2 1354.67522 0.12 29.59 0

IPATPVVIPMK 9 4 1 Q14676 0 0 0.006671 3.19 2 1165.7 -1.2 24.17 0

tPESIVPIAPELQPSTSR 3 3 1 Q14676 N-Term(Acetyl) 0 0 0.01762 3.19 2 1964.03191 -0.85 24.71 0

sQASTTVDINTQVEK 6 4 1 Q14676 N-Term(Acetyl) 0 0 0.0005414 3.17 2 1662.81536 -1.68 19.72 0

VMGIPKETAER 3 2 1 Q14676 0 0 0.003929 3.14 3 1230.6478 -2.73 13.8 1

amPVPTTPEFQSPVTTDQPISPEPITQPScIK 1 3 1 Q14676 N-Term(Acetyl); M2(Oxidation); C30(Carbamidomethyl) 0 0 0.01166 3.14 4 3551.74135 3.6 23.83 0

HLAPPPLLSPLLPSIKPTVRK 1 4 1 Q14676 0 0 0.00006916 3.13 4 2274.40688 0.33 23.74 1

lDVSLPFVSR 12 5 1 Q14676 N-Term(Acetyl) 0 0 0.004161 3.11 2 1174.64519 -1.29 30.53 0

gAGNGVVPAGVILER 1 4 1 Q14676 N-Term(Acetyl) 0 0 0.004617 3.06 2 1450.7979 -2.38 23.25 0

ecDPAELEEKVPK 8 2 1 Q14676 N-Term(Acetyl); C2(Carbamidomethyl) 0 0 0.005807 3.06 3 1585.74039 -0.7 21.47 1

aGFFLPPDEYVVTDPEQEK 1 4 1 Q14676 N-Term(Acetyl) 0 0 0.00001799 3.06 2 2223.04106 -3.71 30 0

SRFTPELQPK 16 4 1 Q14676 0 0 0.02215 3.04 3 1202.65052 -1.94 14.6 1

GRQTVDKVmGIPK 8 2 1 Q14676 M9(Oxidation) 0 0 0.02667 3.02 3 1444.79193 -1.53 11.02 2

TVKFLcALGR 4 4 1 Q14676 C6(Carbamidomethyl) 0 0 0.02297 3.01 3 1164.65439 -1.24 20.67 1

sLATMDSPPHQK 5 4 1 Q14676 N-Term(Acetyl) 0 0 0.001138 3 2 1353.64433 -1.81 13.56 0

vLFTGVVDAR 6 4 1 Q14676 N-Term(Acetyl) 0 0 0.003347 3 2 1118.61943 -0.95 29.61 0

DQAEEEPNRIPSR 23 4 1 Q14676 0 0 0.02401 3 4 1540.73391 -0.77 12.76 1

lHIFSGAHGPEK 6 7 1 Q14676 N-Term(Acetyl) 0 0 0.001344 2.99 3 1334.68302 -1.65 18.89 0

LHIFSGAHGPEK 7 7 1 Q14676 0 0 0.001784 2.97 3 1292.67276 -1.46 12.85 0

VLFTGVVDAR 48 4 1 Q14676 0 0 0.02418 2.93 2 1076.61052 0.55 27.21 0

QTVDKVMGIPK 1 2 1 Q14676 0 0 0.0113 2.92 3 1215.67362 -2.49 15.46 1

nQLVTPEPTSR 6 3 1 Q14676 N-Term(Acetyl) 0 0 0.01496 2.88 2 1283.66167 2.04 17.93 0

NQLVTPEPTSR 24 3 1 Q14676 0 0 0.004771 2.85 2 1241.64665 -1.48 14.69 0

sLATmDSPPHQK 1 4 1 Q14676 N-Term(Acetyl); M5(Oxidation) 0 0 0.005475 2.84 2 1369.63762 -2.98 10.62 0

IPATPVVIPmK 4 4 1 Q14676 M10(Oxidation) 0 0 0.008637 2.76 2 1181.69573 -0.5 20.18 0

SLATmDSPPHQK 9 4 1 Q14676 M5(Oxidation) 0 0 0.002004 2.74 2 1327.63188 0.56 11.39 0

QTLPSKAFER 2 2 1 Q14676 0 0 0.01406 2.73 3 1176.63645 -0.64 13.3 1

cNVEPVGR 4 7 1 Q14676 N-Term(Acetyl); C1(Carbamidomethyl) 0 0 0.02653 2.71 2 972.45439 -2.46 14.44 0

LEPSTSTDQPVTPEPTSQATR 1 3 1 Q14676 0 0 0.001918 2.67 2 2242.07427 -4.1 17.87 0

FTPELQPKASQSR 2 4 1 Q14676 0 0 0.01186 2.65 3 1488.77872 -1.25 13.5 1

VLSPGVSHR 2 6 1 Q14676 0 0 0.0157 2.63 2 951.53661 -0.5 9.75 0

eGAQVPTGR 2 4 1 Q14676 N-Term(Acetyl) 0 0 0.01125 2.56 2 956.47917 -0.48 12.45 0

GLLNcKmPPAEK 1 2 1 Q14676 C5(Carbamidomethyl); M7(Oxidation) 0 0 0.02082 2.56 2 1373.69719 4.03 12.46 1

APQAVPLEK 5 4 1 Q14676 0 0 0.01158 2.54 2 952.54521 -1.1 13.06 0

vLSPGVSHR 4 6 1 Q14676 N-Term(Acetyl) 0 0 0.02289 2.53 2 993.54619 -1.47 14.26 0

dcGSLNGTQILRPPK 3 7 1 Q14676 N-Term(Acetyl); C2(Carbamidomethyl) 0 0 0.01682 2.5 2 1697.85002 -8.24 29.98 0

ecDPAELEEK 5 2 1 Q14676 N-Term(Acetyl); C2(Carbamidomethyl) 0 0 0.01186 2.49 2 1261.52312 -1.76 19.41 0

EcDPAELEEK 10 2 1 Q14676 C2(Carbamidomethyl) 0 0 0.009475 2.47 2 1219.51323 -1.27 16.15 0

EVERPVANR 1 2 1 Q14676 0 0 0.02592 2.39 3 1069.57267 -2.13 9.05 0

eVERPVANR 3 2 1 Q14676 N-Term(Acetyl) 0 0 0.03105 2.38 3 1111.58374 -1.59 11.18 0

eSQPAIWNR 8 4 1 Q14676 N-Term(Acetyl) 0 0 0.0165 2.35 2 1142.55815 -0.69 15.25 0

dAEEDMPQR 5 4 1 Q14676 N-Term(Acetyl) 0 0 0.002138 2.35 2 1132.455 -2.29 14.22 0

DAEEDMPQR 5 4 1 Q14676 0 0 0.009559 2.24 2 1090.44536 -1.53 12.23 0

ESQPAIWNR 4 4 1 Q14676 0 0 0.02369 2.21 2 1100.54717 -1.1 18.5 0

TKLNQESTAPK 2 4 1 Q14676 0 0 0.005269 2.19 2 1216.6519 -1.1 8.83 1

lLLAEDSEEEVDFLSER 1 4 1 Q14676 N-Term(Acetyl) 0 0 0.002741 2.19 2 2035.98235 5.71 33.87 0

dQAEEEPNRIPSR 11 4 1 Q14676 N-Term(Acetyl) 0 0.001 0.05249 2.95 3 1582.74314 -1.6 13.89 1

QTVDKVmGIPKETAER 1 2 1 Q14676 M7(Oxidation) 0 0.001 0.04251 2.93 3 1817.94248 -0.11 12.75 2

qEAKPEAFVLSPLEMSST 3 4 1 Q14676 N-Term(Acetyl) 0 0.001 0.07543 2.69 2 2005.97014 -4.31 29.87 0

DAEEDmPQR 1 4 1 Q14676 M6(Oxidation) 0 0.001 0.04483 2.24 2 1106.44072 -1.11 12.77 0

FLcALGR 10 4 1 Q14676 C3(Carbamidomethyl) 0 0.001 0.08361 2.03 2 836.44426 -0.6 20.5 0

VVLLQR 12 4 1 Q14676 0 0.001 0.09106 1.97 2 727.4807 -2.5 17.21 0

fTPELQPK 1 4 1 Q14676 N-Term(Acetyl) 0 0.001 0.04405 1.95 2 1001.52806 -2.2 22.85 0

fLcALGR 1 4 1 Q14676 N-Term(Acetyl); C3(Carbamidomethyl) 0 0.002 0.1055 1.96 2 878.45439 -1.07 29.48 0

vVLLQR 3 4 1 Q14676 N-Term(Acetyl) 0 0.002 0.1076 1.91 2 769.49175 -1.74 13.94 0

QEAKPEAFVLSPLEmSST 9 4 1 Q14676 M15(Oxidation) 0 0.003 0.1456 3.05 3 1979.95859 -2.3 26.18 0

QTVDKVmGIPK 1 2 1 Q14676 M7(Oxidation) 0 0.003 0.1166 2.19 2 1231.67034 -0.99 13.06 1

vmGIPK 1 2 1 Q14676 N-Term(Acetyl); M2(Oxidation) 0 0.055 0.6094 2.05 2 702.38475 -1.1 14.42 0

qTVDKVMGIPK 1 2 1 Q14676 N-Term(Acetyl) 0 0.062 0.6415 1.9 2 1257.6845 -2.16 20.94 1

gRQTVDKVMGIPK 1 2 1 Q14676 N-Term(Acetyl) 0 0.218 0.9332 2.03 2 1470.80791 -1.28 18.86 2

53BP1 322.475803 30.02 10 45 45 108 1972 213.442698 4.703613281

Sequence # PSMs # Proteins # Protein Groups Protein Group Accessions Modifications ΔCn q-Value PEP XCorr Charge MH+ [Da] ΔM [ppm] RT [min] # Missed Cleavages

KGVSQTGTPVcEEDGDAGLGIR 2 3 1 Q12888 C11(Carbamidomethyl) 0 0 4.407E-10 4.665062 3 2246.068149 -1.6588603 18.86105 1

TSSVLGmSVESAPAVEEEKGEELEQK 1 5 1 Q12888 M7(Oxidation) 0 0 1.138E-13 4.580197 3 2779.319065 -0.02208668 22.05462 1

GDSGAAPDVDDKLcLR 1 5 1 Q12888 C14(Carbamidomethyl) 0 0 1.385E-11 4.550265 3 1688.787021 -2.3116254 19.46725 1

SGTAETEPVEQDSSQPSLPLVR 6 6 1 Q12888 0 0 1.89E-08 4.546195 3 2327.132603 -1.55933885 22.86771 0

ENPVLDVVSNPEQTAGEER 4 5 1 Q12888 0 0 0.000000941 4.529662 3 2082.991306 -1.25549012 24.29835 0

QDKPmDTSVLSEEGGEPFQK 2 5 1 Q12888 M5(Oxidation) 0 0 0.000002674 4.430713 3 2238.017368 -2.59969532 20.26049 0

SNVSSPATPTASSSSSTTPTRK 1 5 1 Q12888 0 0 5.662E-07 4.057977 3 2151.051243 -0.57118656 11.93456 1

QDKPMDTSVLSEEGGEPFQK 1 5 1 Q12888 0 0 1.435E-07 4.043378 3 2222.021641 -2.9840854 21.94231 0

ADDPLRLDQELQQPQTQEK 2 6 1 Q12888 0 0 4.553E-08 4.004299 3 2252.110996 -1.96936723 22.30896 1

AADISLDNLVEGK 5 5 1 Q12888 0 0 1.958E-08 3.741094 2 1344.700365 -0.18317719 24.84743 0

TSSVLGMSVESAPAVEEEKGEELEQK 1 5 1 Q12888 0 0 7.564E-08 3.681708 3 2763.308323 -5.74983736 23.87162 1

NVcEQGTSTVDQNFGK 3 4 1 Q12888 C3(Carbamidomethyl) 0 0 9.27E-09 3.631692 2 1783.787889 -2.09436581 17.67386 0

VITDVYYVDGTEVERK 1 5 1 Q12888 0 0 6.412E-14 3.617564 3 1885.964145 5.24621875 21.23433 1

NYLLPAGYSLEEQR 3 4 1 Q12888 0 0 8.758E-12 3.593569 2 1652.827684 -0.1373298 24.93629 0

VITDVYYVDGTEVER 7 5 1 Q12888 0 0 3.994E-11 3.585817 2 1757.855516 -2.14178652 23.55579 0

TSGTEPADFALPSSR 4 5 1 Q12888 0 0 5.996E-07 3.559676 2 1535.730028 -2.39184781 21.59204 0

LSDVDANTAIKHEEQSNEDIPIAEQSSK 1 5 1 Q12888 0 0 5.291E-09 3.556535 3 3068.464939 -0.21260223 21.26421 1

GDDTDTRDDISILATGcK 1 5 1 Q12888 C17(Carbamidomethyl) 0 0 0.0002857 3.449135 3 1952.885166 -0.7728625 22.01365 1

VPETVSAATQTIK 4 4 1 Q12888 0 0 0.000001176 3.384645 2 1344.735887 -0.81343668 17.83069 0

EGDIIPPLTGATPPLIGHLK 1 5 1 Q12888 0 0 4.537E-08 3.343844 3 2039.149814 -1.88650887 26.59658 0

mAVILSLEQGNR 2 5 1 Q12888 M1(Oxidation) 0 0 0.000002659 3.342019 2 1346.706835 -2.15458317 21.73956 0

TMSVLScIcEAR 2 5 1 Q12888 C7(Carbamidomethyl); C9(Carbamidomethyl) 0 0 0.000002679 3.259272 2 1426.64287 -4.14920633 24.01793 0

LMLSTSEYSQSPK 3 5 1 Q12888 0 0 0.000007921 3.219554 2 1470.70891 -3.81543657 19.80227 0

QDKPmDTSVLSEEGGEPFQKK 1 5 1 Q12888 M5(Oxidation) 0 0 9.445E-08 3.178428 4 2366.112692 -2.30956693 17.41496 1

SEALSSVLDQEEAmEIK 1 5 1 Q12888 M14(Oxidation) 0 0 4.218E-07 3.150705 2 1894.88994 -2.73162204 24.70224 0

RTDVGAGALRR 1 4 1 Q12888 0 0 1.745E-07 3.13149 3 1171.663486 -1.71977641 10.61968 2

TmSVLScIcEAR 2 5 1 Q12888 M2(Oxidation); C7(Carbamidomethyl); C9(Carbamidomethyl) 0 0 0.000003502 3.082394 2 1442.639818 -2.69380714 21.79475 0

DIPVTAQPSKDVHVVK 3 5 1 Q12888 0 0 1.127E-08 3.079851 3 1732.958469 -0.47438475 15.71384 1

SPEPEVLSTQEDLFDQSNK 2 5 1 Q12888 0 0 0.000001207 2.884156 3 2163.004185 -2.1760277 25.1522 0

VDVScEPLEGVEK 3 6 1 Q12888 C5(Carbamidomethyl) 0 0 0.000003839 2.852296 2 1460.689135 -3.20450606 20.74397 0

GDGNSGFNEHLKENK 2 5 1 Q12888 0 0 0.000233 2.796853 3 1645.75394 -1.59252097 11.18478 1

SNVSSPATPTASSSSSTTPTR 3 5 1 Q12888 0 0 1.405E-07 2.717567 3 2022.956333 -0.57753077 13.80145 0

TDVGAGALR 2 4 1 Q12888 0 0 0.001672 2.690537 2 859.4705676 8.50095228 13.11364 0

ETAVPGPLGIEDISPNLSPDDK 1 4 1 Q12888 0 0 0.0004811 2.609109 3 2264.12418 -2.29300137 27.21685 0

ESGELYYSIEK 1 5 1 Q12888 0 0 0.0005806 2.60105 2 1317.617968 -2.24175706 21.39429 0

GDGNSGFNEHLK 3 5 1 Q12888 0 0 0.00003808 2.557862 3 1274.570499 -4.36386984 12.22797 0

NSPEDLGLSLTGDScK 1 5 1 Q12888 C15(Carbamidomethyl) 0 0 0.000006359 2.528539 2 1692.773851 -0.43360211 23.80289 0

lSDVDANTAIK 1 5 1 Q12888 N-Term(Acetyl) 0 0 0.00002982 2.511405 2 1188.610277 -0.36951478 19.13888 0

LAILDQELEHK 2 5 1 Q12888 0 0 1.873E-07 2.465872 3 1308.71381 -1.55993837 21.35666 0

SEALSSVLDQEEAMEIK 1 5 1 Q12888 0 0 0.00003488 2.448476 2 1878.895189 -2.66757812 26.19166 0

QYTESQLR 3 5 1 Q12888 0 0 0.002734 2.426764 2 1024.505541 -0.27382691 13.08211 0

ASMGVLSGK 1 5 1 Q12888 0 0 0.0007998 2.381603 2 849.4481677 -2.0643803 14.16827 0

SEDmPFSPK 1 5 1 Q12888 M4(Oxidation) 0 0 0.00802 2.201778 2 1053.451952 -3.64934003 14.52016 0

SEDPPTTPIR 3 6 1 Q12888 0 0 0.009224 2.13107 2 1112.557176 -0.99302312 14.18261 0

SEDMPFSPK 2 5 1 Q12888 0 0 0.0005882 2.122258 2 1037.460131 -0.72358775 18.64175 0

LDQELQQPQTQEK 2 6 1 Q12888 0 0 0.00001312 2.087353 2 1584.787889 0.90743729 14.65348 0

DGDmHSSSLTVEcSK 1 5 1 Q12888 M4(Oxidation); C13(Carbamidomethyl) 0 0 0.0002153 2.04767 2 1668.679491 -2.73230533 12.37749 0

SVEYEGDLK 1 6 1 Q12888 0 0 0.01033 2.042457 2 1039.49431 0.03751253 15.11515 0

eNPFQNLK 1 4 1 Q12888 N-Term(Acetyl) 0 0.002 0.03466 1.91324 2 1031.514818 -0.83197393 23.86937 0

ENPFQNLK 4 4 1 Q12888 0 0.003 0.05746 2.005693 2 989.5036487 -1.47814213 19.70961 0

EQYGLGPYEAVTPLTK 1 5 1 Q12888 0 0.006 0.09243 1.934889 2 1765.898729 -1.14506035 24.84293 0

UBR5 13.52 1.86 7 6 6 6 2798 309 5.85

Sequence # PSMs # Proteins # Protein Groups Protein Group Accessions Modifications ΔCn q-Value PEP XCorr Charge MH+ [Da] ΔM [ppm] RT [min] # Missed Cleavages

LLTATNLVTLPNSR 1 3 1 O95071-2 0 0 0.000001089 2.64 2 1512.8709 -2.37 24.62 0

VLLLPLER 1 2 1 O95071-2 0 0 0.00129 2.39 2 952.61736 -1.76 24.87 0

FAQLALER 1 3 1 O95071-2 0 0 0.002286 2.26 2 947.52983 -1.17 20.21 0

LYVPLYSSK 1 4 1 O95071-2 0 0 0.001598 2.06 2 1069.59331 0.44 22.4 0

LDLLYR 1 6 1 O95071-2 0 0.007 0.1104 2.2 2 792.46123 -0.27 21.94 0

AYSIVIR 1 3 1 O95071-2 0 0.007 0.1115 1.97 2 821.48699 -1.22 18.65 0

TRIP12 205.71 22.34 12 35 35 65 1992 220.3 8.48

Sequence # PSMs # Proteins # Protein Groups Protein Group Accessions Modifications ΔCn q-Value PEP XCorr Charge MH+ [Da] ΔM [ppm] RT [min] # Missed Cleavages

KPNPLANSNTSGYSESK 3 4 1 Q14669 0 0 2.54E-07 5.26 2 1793.86479 -0.95 12.35 0

NTAGAQPQDDSIGGR 3 9 1 Q14669 0 0 0.00005981 4.57 2 1486.68413 -2.71 11.99 0

YIQNLQGLFALPFGR 3 4 1 Q14669 0 0 0.0001105 4.54 3 1736.94596 -1.36 32.3 0

MADPESNQEAVNSSAAR 1 6 1 Q14669 0 0 0.0001381 4.37 2 1776.77471 -4 13.86 0

GLPPHLFGPLGPR 2 4 1 Q14669 0 0 0.0006211 4.11 3 1357.77124 -2.02 23.25 0

mADPESNQEAVNSSAAR 1 6 1 Q14669 M1(Oxidation) 0 0 0.000005222 4.02 2 1792.7769 0.1 12.24 0

NHAVSSHIASMLSSQDLK 1 4 1 Q14669 0 0 0.00027 4.01 3 1924.95005 -2.37 20.38 0

KPNPLANSNTSGYSESKK 1 4 1 Q14669 0 0 0.0001179 4.01 3 1921.95682 -2.41 10.49 1

TLFGVLYEVYSSSAGPAVR 3 4 1 Q14669 0 0 0.00004963 3.95 2 2016.03935 -2.18 33.26 0

QAESVMQDLGSSR 1 4 1 Q14669 0 0 0.0004059 3.8 2 1407.64836 -3.54 19.59 0

DIPVTIHNLEEYLR 3 5 1 Q14669 0 0 0.001086 3.8 3 1711.90317 1.02 29.5 0

SIVSESDVSSFEIQHSGFVK 1 4 1 Q14669 0 0 0.0002924 3.77 3 2182.05191 -6.61 24.48 0

LVDNFQHEENLLQQVASK 1 4 1 Q14669 0 0 0.000006056 3.75 2 2112.06645 -2.67 25.35 0

VEPVGNAPLLALVHK 1 4 1 Q14669 0 0 0.0004256 3.6 2 1556.91313 -1.82 23.96 0

IVVGALQMAEILMQK 2 4 1 Q14669 0 0 0.0002957 3.56 2 1643.92046 -1.18 32.12 0

SSAVVVDAIPVFLEK 2 4 1 Q14669 0 0 0.0005276 3.56 2 1573.8803 -2.14 28.88 0

LVDLPLGLPFYK 3 5 1 Q14669 0 0 0.0007144 3.29 2 1374.8012 -1.47 30.28 0

LPDYSSIEIMR 2 4 1 Q14669 0 0 0.0007456 3.26 2 1323.65972 -1.25 25.07 0

YSPPRDDDKVDNQAK 1 4 1 Q14669 0 0 0.006118 3.22 3 1747.82206 -1.48 10.17 2

LSTQSNSNNIEPAR 3 4 1 Q14669 0 0 0.001405 3.15 2 1530.747 -2.44 12.6 0

SVYHLEDIVR 3 5 1 Q14669 0 0 0.00337 3.14 2 1230.64519 -2.08 20.84 0

IIYFADAELLKDVLK 2 4 1 Q14669 0 0 0.0002655 3.08 2 1750.99663 -1.37 30.23 1

IDPLALVQAIER 5 4 1 Q14669 0 0 0.00006258 3.05 2 1337.7769 -1.42 31.89 0

SVESTcLcFAR 1 4 1 Q14669 C6(Carbamidomethyl); C8(Carbamidomethyl) 0 0 0.00397 2.81 2 1329.59184 -0.6 20.33 0

GEEVTLSNPK 2 4 1 Q14669 0 0 0.02968 2.76 2 1073.54766 0.25 13.11 0

TcPFFFPFDTR 3 4 1 Q14669 C2(Carbamidomethyl) 0 0 0.001585 2.58 2 1434.64934 -1.26 30.09 0

LFLQFVTGSPR 1 5 1 Q14669 0 0 0.00273 2.58 2 1264.70415 -0.59 26.73 0

lFLQFVTGSPR 1 5 1 Q14669 N-Term(Acetyl) 0 0 0.002945 2.28 2 1306.7105 -3.8 32.33 0

SSFLASLNPK 1 4 1 Q14669 0 0 0.01817 2.21 2 1063.57854 0.24 22.47 0

EIIPTSEFINSK 1 4 1 Q14669 0 0 0.01443 2.09 2 1377.72344 -1.92 23.44 0

SLNPPLTIVR 1 4 1 Q14669 0 0 0.01228 2.08 2 1109.66704 -0.66 21.88 0

EGIFAVDTMLK 1 4 1 Q14669 0 0.001 0.04286 2.55 2 1223.63152 -2.12 26.75 0

LSLPGSSK 1 5 1 Q14669 0 0.001 0.04453 2.53 2 788.44945 -2.32 14.16 0

LQALLEAR 1 4 1 Q14669 0 0.001 0.06417 2.3 2 913.54436 -2.44 18.35 0

AQLMKEDPELAK 1 4 1 Q14669 0 0.003 0.1438 2.03 2 1372.71465 0.35 14.91 1

FFNTHQLK 1 4 1 Q14669 0 0.004 0.173 2.12 2 1034.54204 0.21 13.57 0

TVNREELLK 1 4 1 Q14669 0 0.09 0.7191 2.02 2 1101.62566 -0.58 11.8 1



RAD50 421.42 42.91 9 60 60 147 1312 153.8 6.89

Sequence # PSMs # Proteins # Protein Groups Protein Group Accessions Modifications ΔCn q-Value PEP XCorr Charge MH+ [Da] ΔM [ppm] RT [min] # Missed Cleavages

LKNDIEEQETLLGTIMPEEESAK 1 3 1 Q92878 0 0 4.99E-12 5.27 3 2617.2894 -0.78 27.18 1

TANQLMNDFAEKETLK 2 5 1 Q92878 0 0 6.29E-15 5.2 3 1852.91544 2.38 22.36 1

KLDQEMEQLNHHTTTR 4 5 1 Q92878 0 0 4.28E-16 4.8 3 1980.9523 -1.7 13.38 1

KLDQEmEQLNHHTTTR 5 5 1 Q92878 M6(Oxidation) 0 0 1.49E-09 4.73 4 1996.94851 -1.04 10.12 1

SEHQKLEENIDNIKR 1 3 1 Q92878 0 0 4.17E-12 4.41 3 1852.95554 2.32 13.39 2

ELASSEQNKNHINNELK 2 4 1 Q92878 0 0 2.79E-09 4.09 3 1967.97654 -0.84 11.7 1

ELASSEQNKNHINNELKR 2 4 1 Q92878 0 0 4.28E-16 3.97 4 2124.07583 -1.64 11.37 2

HSDELTSLLGYFPNKK 3 5 1 Q92878 0 0 2.95E-11 3.96 3 1848.94699 -1.14 25.1 1

KLIQDQQEQIQHLK 5 3 1 Q92878 0 0 4.28E-16 3.92 2 1748.96294 -1.42 15.4 1

ILELDQELIKAER 1 4 1 Q92878 0 0 6.87E-16 3.88 3 1569.88474 0 23.46 1

RQQLEEQTVELSTEVQSLYR 1 3 1 Q92878 0 0 8.76E-14 3.8 3 2436.23124 -2.2 27.06 1

TTELVNKDLDIYYK 1 3 1 Q92878 0 0 1.08E-13 3.78 3 1714.89438 2.65 22.06 1

KEEQLSSYEDK 2 4 1 Q92878 0 0 9.15E-15 3.72 2 1355.63017 -1.76 11.62 1

VcLTDVTIMER 3 3 1 Q92878 C2(Carbamidomethyl) 0 0 1.54E-09 3.64 2 1336.66045 0.33 23.76 0

RKEEQLSSYEDK 2 4 1 Q92878 0 0 0.0003515 3.59 3 1511.73209 -1.05 10.52 2

RNEELKEVEEER 1 3 1 Q92878 0 0 0.00002381 3.59 3 1559.76615 0.05 13.15 2

RRDEMLGLVPMR 1 3 1 Q92878 0 0 8.18E-10 3.57 3 1472.78135 -0.82 20.8 2

LIQDQQEQIQHLK 6 3 1 Q92878 0 0 8.41E-13 3.53 2 1620.86821 -1.38 16.31 0

cAEIDREMISSLGVSK 1 5 1 Q92878 C1(Carbamidomethyl) 0 0 3.32E-10 3.51 2 1794.86748 -2.82 22.54 1

RDEMLGLVPMR 1 3 1 Q92878 0 0 1.37E-07 3.46 2 1316.67937 -1.57 22.55 1

FQQEKEELINKK 6 3 1 Q92878 0 0 2.60E-10 3.38 3 1533.8255 -1.11 11.2 2

DIENYIQDGKDDYKK 3 3 1 Q92878 0 0 6.13E-08 3.32 2 1843.87444 1.91 19.64 2

VFQTEAELQEVISDLQSK 1 4 1 Q92878 0 0 2.42E-11 3.24 3 2064.04593 -1.79 31.47 0

acEIRDQITSK 1 5 1 Q92878 N-Term(Acetyl); C2(Carbamidomethyl) 0 0 0.00003773 3.23 2 1362.66545 -2.05 14.66 1

GQDIEYIEIR 2 4 1 Q92878 0 0 0.00001592 3.1 2 1235.62566 -0.84 22.54 0

YELQQLEGSSDR 1 5 1 Q92878 0 0 2.08E-08 3.09 2 1424.66411 -0.81 20.58 0

EQVSPLETTLEK 3 3 1 Q92878 0 0 1.32E-08 3.06 2 1373.71721 0.95 20.5 0

vcLTDVTIMER 1 3 1 Q92878 N-Term(Acetyl); C2(Carbamidomethyl) 0 0 5.50E-09 3.04 2 1378.66704 -2.56 26.69 0

IAQDKLNDIKEK 2 3 1 Q92878 0 0 2.67E-08 3.02 2 1414.78594 -2.94 11.1 2

ILELDQELIK 4 5 1 Q92878 0 0 0.000000254 2.96 2 1213.70244 -1.2 24.68 0

NEELKEVEEER 2 3 1 Q92878 0 0 4.47E-08 2.96 2 1403.66167 -2.34 14.51 1

eQVSPLETTLEK 1 3 1 Q92878 N-Term(Acetyl) 0 0 0.001141 2.95 2 1415.72002 -4.56 23.08 0

TANQLmNDFAEK 3 5 1 Q92878 M6(Oxidation) 0 0 0.000002408 2.95 2 1397.63152 -3.66 17.75 0

TANQLMNDFAEK 2 5 1 Q92878 0 0 1.51E-07 2.81 2 1381.64263 0.66 21.99 0

VIAQLSEcEK 4 3 1 Q92878 C8(Carbamidomethyl) 0 0 0.00001408 2.75 2 1176.59355 0.51 14.72 0

GYEEEIIHFK 1 3 1 Q92878 0 0 0.00001777 2.72 2 1264.62016 -0.56 21.98 0

RRDEmLGLVPMR 1 3 1 Q92878 M5(Oxidation) 0 0 0.000944 2.7 3 1488.77625 -0.82 18.13 2

QKGYEEEIIHFK 1 3 1 Q92878 0 0 0.002902 2.7 3 1520.77265 -1.17 19.13 1

QKFDEIFSATR 4 6 1 Q92878 0 0 0.00002875 2.68 2 1341.67632 -2.6 20.74 1

DVNGELIAVQR 2 5 1 Q92878 0 0 0.0000019 2.66 2 1213.65056 -2.5 21.35 0

VKEYQMELK 3 5 1 Q92878 0 0 0.001014 2.64 2 1167.60796 0.07 14.25 1

MEVISLQNEK 2 4 1 Q92878 0 0 0.00002542 2.59 2 1190.61455 4.99 19.54 0

lQGIDLDR 2 3 1 Q92878 N-Term(Acetyl) 0 0 0.003392 2.58 2 971.5147 -1.02 22.3 0

ImKLDNEIK 2 5 1 Q92878 M2(Oxidation) 0 0 0.00002208 2.57 3 1119.60633 -1.39 12.03 1

FDEIFSATR 2 6 1 Q92878 0 0 0.000008758 2.54 2 1085.52629 0.04 22.08 0

DEMLGLVPMR 2 3 1 Q92878 0 0 0.0002087 2.5 2 1160.57878 -1.32 26.43 0

FQMELKDVER 1 3 1 Q92878 0 0 0.001259 2.32 2 1294.64043 -4.36 19.92 1

TLEGVITR 1 5 1 Q92878 0 0 0.006151 2.28 2 888.51445 -0.56 16.77 0

SELLVEQGR 3 5 1 Q92878 0 0 0.00232 2.28 2 1030.55327 0.46 15.77 0

LQISTNLQR 5 3 1 Q92878 0 0 0.0002081 2.27 2 1072.61089 -0.08 18.64 0

WLQDNLTLR 1 3 1 Q92878 0 0 0.000003491 2.26 2 1158.62529 -1.16 23.54 0

TTIIEcLK 1 5 1 Q92878 C6(Carbamidomethyl) 0 0 0.001931 2.22 2 977.53484 1.23 19.52 0

TLDQAIMK 3 4 1 Q92878 0 0 0.005547 2.17 2 919.49065 -1.23 16.24 0

NIDQcSEIVK 3 3 1 Q92878 C5(Carbamidomethyl) 0 0 0.00001616 2.14 2 1205.5822 -0.76 14.77 0

YIcTGDFPPGTK 1 5 1 Q92878 C3(Carbamidomethyl) 0 0 0.0002411 2.13 2 1355.62737 -1.99 22.11 0

FQQEKEELINK 1 3 1 Q92878 0 0.001 0.01023 2.79 2 1405.72807 -2.96 13.19 1

LQGIDLDR 2 3 1 Q92878 0 0.001 0.007704 2.56 2 929.5031 -2.18 19.25 0

eMMIVMR 1 3 1 Q92878 N-Term(Acetyl) 0 0.001 0.01127 2.05 2 951.44444 -1.76 25.6 0

TQMEMLTK 2 5 1 Q92878 0 0.001 0.01797 2.04 2 981.47301 -1.44 15.52 0

EmGQMQVLQMK 1 3 1 Q92878 M2(Oxidation) 0 0.002 0.02262 2.41 2 1338.61894 -1.93 19.78 0

mEVISLQNEK 1 4 1 Q92878 M1(Oxidation) 0 0.003 0.04962 2.71 2 1206.60539 1.55 16.64 0

mSILGVR 2 5 1 Q92878 M1(Oxidation) 0 0.003 0.04891 2.26 2 791.44365 -0.99 16.22 0

GDTALDMR 3 4 1 Q92878 0 0.003 0.04807 2.24 2 878.40227 -1.63 13.8 0

LQLQADR 1 5 1 Q92878 0 0.003 0.03618 2.23 2 843.46727 -1.26 12.05 0

EKEIPELR 3 3 1 Q92878 0 0.004 0.057 2.21 2 1013.56377 1.11 13.14 1

MSILGVR 3 5 1 Q92878 0 0.004 0.05904 2.14 2 775.44859 -1.19 20.5 0

QSIIDLK 2 3 1 Q92878 0 0.007 0.08782 2.19 2 816.48137 -1.48 18.99 0

ELREPQFR 3 3 1 Q92878 0 0.017 0.2501 2.52 2 1074.56853 -0.55 14.25 1

USP7 311.15 43.83 11 39 39 105 1086 126.2 5.71

Sequence # PSMs # Proteins # Protein Groups Protein Group Accessions Modifications ΔCn q-Value PEP XCorr Charge MH+ [Da] ΔM [ppm] RT [min] # Missed Cleavages

LSEVLQAVTDHDIPQQLVER 2 4 1 Q93009-3 0 0 4.28E-16 6.93 3 2290.21012 2.74 26.19 0

cTKEEAIEHNYGGHDDDLSVR 2 5 1 Q93009-3 C1(Carbamidomethyl) 0 0 4.28E-16 5.95 4 2445.06875 -2 16.33 1

IIGVHQEDELLEcLSPATSR 4 4 1 Q93009-3 C13(Carbamidomethyl) 0 0 4.28E-16 5.63 2 2267.13213 -0.7 26.19 0

AGFIQDTSLILYEEVKPNLTER 1 4 1 Q93009-3 0 0 4.28E-16 5.36 3 2536.32773 -0.68 29.5 0

INDRFEFPEQLPLDEFLQK 3 5 1 Q93009-3 0 0 1.73E-15 4.5 3 2378.19669 -2.57 29.72 1

RPAMLDNEADGNK 6 4 1 Q93009-3 0 0 3.97E-09 4.48 2 1430.66692 -1.69 11.28 0

FDKDHDVMLFLK 4 4 1 Q93009-3 0 0 1.45E-10 4.1 2 1507.76018 -0.84 22.9 1

IEEIPLDQVDIDKENEMLVTVAHFHK 1 4 1 Q93009-3 0 0 1.17E-12 4.03 4 3062.54018 -3.36 27.23 1

SDRREDYYDIQLSIK 1 5 1 Q93009-3 0 0 0.000008855 3.88 3 1900.93833 -0.88 21.37 2

IQSLLDIQEKEFEK 4 3 1 Q93009-3 0 0 7.92E-11 3.85 2 1719.9135 -1.7 23.97 1

FLTLPPVLHLQLMR 2 5 1 Q93009-3 0 0 8.54E-14 3.81 3 1677.98655 -0.49 29.05 0

AVYMMPTEGDDSSK 2 5 1 Q93009-3 0 0 3.24E-12 3.51 2 1530.64397 -0.77 19.87 0

LNTDPMLLQFFK 6 4 1 Q93009-3 0 0 1.58E-08 3.46 2 1466.76775 -2.4 30.6 0

HQYINEDEYEVNLK 2 3 1 Q93009-3 0 0 4.28E-16 3.45 2 1793.83183 -1.27 20.07 0

SEATFQFTVER 4 8 1 Q93009-3 0 0 0.000001461 3.35 2 1314.63286 0.27 22.62 0

lNTDPMLLQFFK 2 4 1 Q93009-3 N-Term(Acetyl) 0 0 6.33E-10 3.11 2 1508.77727 -3.03 32.86 0

LNTDPmLLQFFK 1 4 1 Q93009-3 M6(Oxidation) 0 0 1.21E-07 3.09 2 1482.76714 0.64 28.52 0

VFYELQHSDKPVGTKK 1 5 1 Q93009-3 0 0 0.00001121 2.98 3 1875.99222 -2.22 13.26 1

SLNYcGHIYTPIScK 1 5 1 Q93009-3 C5(Carbamidomethyl); C14(Carbamidomethyl) 0 0 7.06E-12 2.98 3 1812.83969 -0.6 20.12 0

TIPNDPGFVVTLSNR 5 4 1 Q93009-3 0 0 2.62E-08 2.85 2 1629.85771 -1.14 25.65 0

VFYELQHSDKPVGTK 1 5 1 Q93009-3 0 0 0.0000235 2.85 3 1747.88926 -6.96 16.39 0

EVFGTFGIPFLLR 2 3 1 Q93009-3 0 0 2.01E-11 2.84 2 1495.82707 -2.52 33.11 0

HcTNAYMLVYIR 1 5 1 Q93009-3 C2(Carbamidomethyl) 0 0 1.41E-08 2.75 2 1540.73699 -1.93 22.38 0

FDDDVVSR 2 5 1 Q93009-3 0 0 0.001309 2.73 2 952.43871 1.69 16.31 0

VLLDNVENK 6 5 1 Q93009-3 0 0 0.00005666 2.6 2 1043.57366 0.44 17.01 0

YDAGEHGLQEAEK 1 5 1 Q93009-3 0 0 0.00006304 2.57 3 1446.65018 0.39 12.62 0

DLLQFFKPR 6 4 1 Q93009-3 0 0 0.0000686 2.54 3 1163.65601 -1.03 27.02 0

IQSLLDIQEK 1 3 1 Q93009-3 0 0 0.000204 2.5 2 1186.6668 -0.87 21.95 0

LLEIVSYK 5 4 1 Q93009-3 0 0 0.005954 2.49 2 964.57219 0.83 22.07 0

LSESVLSPPcFVR 4 7 1 Q93009-3 C10(Carbamidomethyl) 0 0 2.23E-07 2.42 2 1490.7647 -1.71 25.46 0

MNYFQVAK 2 4 1 Q93009-3 0 0 0.005959 2.4 2 1000.49205 -0.05 19.75 0

DDPENDNSELPTAK 1 4 1 Q93009-3 0 0 0.000001457 2.27 2 1544.66985 -0.85 16.53 0

lLEIVSYK 1 4 1 Q93009-3 N-Term(Acetyl) 0 0 0.001955 2.21 2 1006.58086 -1.09 26.92 0

AVYmMPTEGDDSSK 1 5 1 Q93009-3 M4(Oxidation) 0 0 1.36E-09 2.18 2 1546.63884 -0.79 18.14 0

KLYYQQLK 4 4 1 Q93009-3 0 0 0.0006437 2.17 2 1083.61821 -1.39 13.41 1

IQDYDVSLDK 1 4 1 Q93009-3 0 0 0.000002165 2.17 2 1195.58403 -0.1 19.24 0

DGPGNPLR 2 4 1 Q93009-3 0 0 0.007645 2.12 2 825.41924 -2.61 12.59 0

FAIVMMGR 1 3 1 Q93009-3 0 0 0.002892 2.09 2 924.47838 -1.17 23.57 0

VDVIFcDK 1 4 1 Q93009-3 C6(Carbamidomethyl) 0 0 0.007459 2.06 2 995.48345 -3.26 20.38 0

mNYFQVAK 1 4 1 Q93009-3 N-Term(Acetyl) 0 0 0.0004783 2.03 2 1042.50261 -0.05 25.35 0

ISHLFFHK 1 9 1 Q93009-3 0 0 0.003431 1.95 2 1028.56621 -1.39 15.37 0

ITDFENR 2 4 1 Q93009-3 0 0.001 0.01658 2.17 2 894.43083 -0.87 12.68 0

FAIVmMGR 1 3 1 Q93009-3 M5(Oxidation) 0 0.001 0.0105 2.02 2 940.47582 1.53 20.75 0

lSESVLSPPcFVR 1 7 1 Q93009-3 N-Term(Acetyl); C10(Carbamidomethyl) 0 0.003 0.05033 2.06 2 1532.76897 -5.77 27.13 0

IRDLLPVMcDR 1 4 1 Q93009-3 C9(Carbamidomethyl) 0 0.006 0.07134 3.54 3 1387.71823 -0.22 21.46 1

SVPLALQR 1 5 1 Q93009-3 0 0.007 0.07992 1.96 2 883.53478 -1.41 17.26 0

NBS1 65.91 19.1 5 11 11 23 754 84.9 6.9

Sequence # PSMs # Proteins # Protein Groups Protein Group Accessions Modifications ΔCn q-Value PEP XCorr Charge MH+ [Da] ΔM [ppm] RT [min] # Missed Cleavages

LSSAVVFGGGEAR 3 1 1 O60934 0 0 0.000001709 4.05 2 1249.65849 3.92 19.74 0

KQPPQIESFYPPLDEPSIGSK 2 2 1 O60934 0 0 1.16E-11 3.85 3 2357.20237 -0.04 25.1 1

SGDGITFGVFGSK 3 4 1 O60934 0 0 2.07E-07 3.58 2 1271.6259 -0.64 25.63 0

NPSGINDDYGQLK 2 1 1 O60934 0 0 0.000005843 3.43 2 1420.66887 -1.04 18.51 0

LLPAAGPAGGEPYR 5 3 1 O60934 0 0 0.00006716 3.15 2 1368.72759 0.35 19.39 0

TTTPGPSLSQGVSVDEK 1 1 1 O60934 0 0 3.77E-12 2.76 2 1702.84599 -2.04 18.91 0

EESLADDLFR 1 1 1 O60934 0 0 0.0000186 2.52 2 1194.56413 0.3 26.31 0

LLTGVEYVVGR 2 3 1 O60934 0 0 0.00004436 2.4 2 1205.68535 -2.95 23.8 0

KLLLTEFR 1 1 1 O60934 0 0 0.0008989 2.36 2 1019.62505 0.2 20.79 1

YGTFVNEEK 1 2 1 O60934 0 0 0.00000349 2.24 2 1086.50932 -0.85 15.27 0

TSSNNNSmVSNTLAK 2 1 1 O60934 M8(Oxidation) 0 0 0.0000837 2.08 2 1583.72991 -1.98 11.12 0

MRE11 19.96 8.68 7 5 5 7 680 77.6 5.82

Sequence # PSMs # Proteins # Protein Groups Protein Group Accessions Modifications ΔCn q-Value PEP XCorr Charge MH+ [Da] ΔM [ppm] RT [min] # Missed Cleavages

GNDTFVTLDEILR 1 7 1 P49959-2 0 0 5.19E-08 3.43 2 1492.76152 -1.84 29.21 0

IALYGLGSIPDER 1 5 1 P49959-2 0 0 0.0001022 3.26 2 1403.74736 -4 26.18 0

LGNSHQPEKPLVR 1 4 1 P49959-2 0 0 1.82E-09 2.95 3 1474.81089 -1.13 10.27 0

IDISPVLLQK 3 5 1 P49959-2 0 0 3.07E-08 2.94 2 1125.68572 -1.89 24.59 0

NVQLSLLTER 1 4 1 P49959-2 0 0 0.0000136 2.15 2 1172.66411 0.6 22.85 0

LMNA 131.99 38.86 8 24 24 44 664 74.1 7.02

Sequence # PSMs # Proteins # Protein Groups Protein Group Accessions Modifications ΔCn q-Value PEP XCorr Charge MH+ [Da] ΔM [ppm] RT [min] # Missed Cleavages

NSNLVGAAHEELQQSR 3 7 1 P02545 0 0 4.28E-16 4.28 3 1752.86112 -0.74 18.26 0

VAVEEVDEEGKFVR 3 7 1 P02545 0 0 2.09E-13 4.09 3 1605.8093 -1.66 18.88 1

MQQQLDEYQELLDIK 1 7 1 P02545 0 0 4.81E-11 4.02 2 1893.9301 1.99 27.88 0

LQEKEDLQELNDR 2 4 1 P02545 0 0 2.40E-11 3.88 2 1629.8062 -1.06 16.71 1

IRIDSLSAQLSQLQK 1 7 1 P02545 0 0 0.000001167 3.86 3 1699.96781 -1.4 25.02 1

SGAQASSTPLSPTR 3 4 1 P02545 0 0 0.00002104 3.65 2 1359.68462 -1.27 12.16 0

TALINSTGEEVAMR 2 6 1 P02545 0 0 1.11E-09 3.53 2 1491.74968 1.63 19.99 0

SVGGSGGGSFGDNLVTR 2 4 1 P02545 0 0 5.77E-16 3.49 2 1566.74675 -2.56 19.89 0

LADALQELR 1 8 1 P02545 0 0 0.00005021 3.14 2 1028.57182 -1.67 20.65 0

LKDLEALLNSK 4 8 1 P02545 0 0 0.000002009 3.1 2 1243.72441 -1.03 22.8 1

TVLcGTcGQPADK 3 5 1 P02545 C4(Carbamidomethyl); C7(Carbamidomethyl) 0 0 6.46E-11 3.04 2 1406.63896 -0.97 12.16 0

EAALSTALSEKR 2 8 1 P02545 0 0 1.74E-07 3.04 3 1275.689 -1.08 15.23 1

ITESEEVVSR 3 4 1 P02545 0 0 0.0000016 2.9 2 1148.57793 -1.29 13.03 0

lKDLEALLNSK 1 8 1 P02545 N-Term(Acetyl) 0 0 0.00007554 2.83 2 1285.73467 -1.24 26.66 1

TLEGELHDLR 1 8 1 P02545 0 0 4.85E-09 2.65 3 1182.61118 -0.17 19.47 0

lADALQELR 1 8 1 P02545 N-Term(Acetyl) 0 0 0.0002024 2.63 2 1070.5833 -0.75 25.42 0

EGDLIAAQAR 1 8 1 P02545 0 0 0.0003139 2.48 2 1043.54839 0.31 15.23 0

VAVEEVDEEGK 1 7 1 P02545 0 0 4.46E-07 2.45 2 1203.57292 -0.9 13.74 0

EAALSTALSEK 1 8 1 P02545 0 0 2.91E-07 2.42 2 1119.5844 -4.33 17.64 0

LQTMKEELDFQK 1 8 1 P02545 0 0 5.41E-07 2.35 3 1509.76032 -1 19.3 1

iTESEEVVSR 1 4 1 P02545 N-Term(Acetyl) 0 0 0.000785 2.01 2 1190.58562 -3.66 17.45 0

AAYEAELGDARK 1 4 1 P02545 0 0.001 0.01002 2.48 3 1293.64157 -1.43 13.25 1

LAVYIDR 1 4 1 P02545 0 0.001 0.01163 2.08 2 849.48302 0.13 18.11 0

NIYSEELR 1 8 1 P02545 0 0.001 0.01251 1.91 2 1023.50945 -1.11 18.18 0

LRDLEDSLAR 1 7 1 P02545 0 0.002 0.02335 2.83 3 1187.6377 -0.2 17.77 1

LQLELSK 1 4 1 P02545 0 0.002 0.02779 1.99 2 830.49834 0.13 18.22 0

KQLQDEMLR 1 8 1 P02545 0 0.013 0.1586 2.43 3 1160.6084 -0.76 13.89 1

RBM17 57.6 34.66 6 14 15 19 401 44.9 5.97

Sequence # PSMs # Proteins # Protein Groups Protein Group Accessions Modifications ΔCn q-Value PEP XCorr Charge MH+ [Da] ΔM [ppm] RT [min] # Missed Cleavages



SMGGAAIAPPTSLVEKDKELPR 2 5 1 Q96I25 0 0 1.40E-14 5.66 4 2267.20083 -2.52 20.34 2

HEQGLSTALSVEK 2 3 1 Q96I25 0 0 1.59E-13 4.37 2 1398.71965 -1.96 16.41 0

IIVGDATEKDASK 2 1 1 Q96I25 0 0 1.65E-08 4.35 3 1346.7136 -1.98 11.2 1

cVIFEIPGAPDDEAVR 1 1 1 Q96I25 C1(Carbamidomethyl) 0 0 1.73E-10 3.21 2 1787.8654 1.14 27.33 0

IIVGDATEKDASKK 1 1 1 Q96I25 0 0 5.96E-11 3.09 3 1474.81034 -0.61 10.07 2

KSDSNPLTEILK 1 1 1 Q96I25 0 0 0.00001376 2.98 2 1344.73393 -2.27 21.9 1

AAIPPPVYEEQDRPR 1 4 1 Q96I25 0 0 0.000004831 2.88 3 1737.88895 -1.72 17.41 0

QSTVLAPVIDLK 1 4 1 Q96I25 0 0 0.004585 2.72 2 1283.75603 -0.75 24.63 0

QSTVLAPVIDLKR 1 4 1 Q96I25 0 0 0.0007758 2.51 3 1439.85624 -1.3 20.92 1

DFPYEEDSRPR 1 5 1 Q96I25 0 0 3.95E-10 2.42 3 1410.62564 -2.02 17.92 0

IIVGDATEK 1 2 1 Q96I25 0 0 0.0006095 2.22 2 945.5244 -0.84 12.01 0

SMGGAAIAPPTSLVEK 1 5 1 Q96I25 0 0 1.05E-08 1.94 2 1528.79949 -2.99 21.85 0

LLQSQLQVK 1 3 1 Q96I25 0 0 0.00008363 1.91 2 1056.64067 -0.51 16.99 0

IFLEFER 1 7 2 Q96I25;O43663-3 0 0.001 0.01031 1.9 2 953.50835 -0.83 24.58 0

SmGGAAIAPPTSLVEK 1 5 1 Q96I25 M2(Oxidation) 0 0.002 0.01872 2.48 2 1544.80175 1.8 20.16 0

AVVDLNGR 1 1 1 Q96I25 0 0.003 0.04115 1.93 2 843.46727 -1.27 13.68 0

PRC1 23.8 10.48 10 4 5 9 525 61.3 7.83

Sequence # PSMs # Proteins # Protein Groups Protein Group Accessions Modifications ΔCn q-Value PEP XCorr Charge MH+ [Da] ΔM [ppm] RT [min] # Missed Cleavages

ALQLEVDRLEELK 1 5 1 O43663-3 0 0 3.40E-08 3.18 2 1555.87126 1.4 24.64 1

LPPSGSKPVAASTcSGK 4 8 1 O43663-3 C14(Carbamidomethyl) 0 0 8.97E-13 3.12 3 1643.8436 0.84 10.61 0

SQNEAVcEGLR 1 5 1 O43663-3 C7(Carbamidomethyl) 0 0 0.000005352 2.87 2 1262.57805 -1.1 12.95 0

LFLEFER 1 7 2 Q96I25;O43663-3 0 0.001 0.01031 1.9 2 953.50835 -0.83 24.58 0

TQVELMR 2 6 1 O43663-3 0 0.002 0.03031 2.17 2 876.45922 -1.82 14.83 0



Supplementary File 2

Mass Spectrometry Analysis of USP7 Phosphorylation Sites
Accession Score Coverage # Unique Peptides # Peptides # PSMs # AAs MW [kDa] calc. pI

Q93009 2003.108307 93.38 19 135 739 1102 128.2203389 5.554199219

Sequence # PSMs # Protein Groups Protein Group Accessions Modifications ΔCn phosphoRS Site Probabilities q-Value PEP XCorr Charge MH+ [Da] ΔM [ppm] RT [min] # Missed Cleavages

ITQNPVINGNVALSDGHNtAEEDmEDDTSWR 2 2 Q93009;H3BQD1 T19(Phospho); M24(Oxidation) 0.0373 T(2): 0.0; S(14): 16.4; T(19): 83.6; T(28): 0.0; S(29): 0.0 0 0.004741 4.64 3 3524.48948 -0.41 47.56 0

ITQNPVINGNVALsDGHNTAEEDMEDDTSWR 2 2 Q93009;H3BQD1 S14(Phospho) 0.0843 T(2): 0.0; S(14): 100.0; T(19): 0.0; T(28): 0.0; S(29): 0.0 0 0.000003114 4.02 3 3508.49265 -0.96 53.22 0

AGEQQLsEPEDmEmEAGDTDDPPR 2 1 Q93009 S7(Phospho); M12(Oxidation); M14(Oxidation) 0.0000 S(7): 100.0; T(19): 0.0 0 0.00705 3.63 2 2759.03398 0.23 30.86 0

AGEQQLsEPEDMEmEAGDTDDPPR 8 1 Q93009 S7(Phospho); M14(Oxidation) 0.0000 S(7): 100.0; T(19): 0.0 0 0.00002126 4.19 2 2743.03618 -0.82 40.39 0

AGEQQLsEPEDMEMEAGDTDDPPR 2 1 Q93009 S7(Phospho) 0.0000 S(7): 100.0; T(19): 0.0 0 0.00001876 5.04 3 2727.04154 -0.73 43.17 0

IIGVHQEDELLEcLsPATSR 1 2 Q93009;H3BND8 C13(Carbamidomethyl); S15(Phospho) 0.0000 S(15): 100.0; T(18): 0.0; S(19): 0.0 0 0.001233 4.14 2 2347.09307 -2.98 54.84 0

LQEEKR 1 2 Q93009;H3BND8 0.0000 0.007 0.1043 2.20 2 802.44145 -0.41 7.47 1

MNHQQQQQQQK 1 1 Q93009 0.0000 0 0.00154 2.02 2 1425.66533 0.08 8.00 0

IHQGEHFR 5 1 Q93009 0.0000 0 0.003513 1.98 2 1023.51201 0.09 14.45 0

RPAmLDNEADGNK 6 2 Q93009;H3BND8 M4(Oxidation) 0.0000 0 0.0000452 3.81 3 1446.66373 -0.36 15.70 1

KAVELGEK 1 2 Q93009;H3BND8 0.0000 0.004 0.03671 2.13 2 873.50395 -0.12 14.94 1

AVELGEKASGK 1 2 Q93009;H3BND8 0.0000 0 0.006466 2.61 2 1088.59392 -0.70 17.06 1

KHTGYVGLK 2 2 Q93009;H3BND8 0.0000 0.003 0.03069 1.94 3 1002.57254 -0.58 17.14 1

KAVYmmPTEGDDSSK 2 2 Q93009;H3BND8 M5(Oxidation); M6(Oxidation) 0.0000 0 0.00345 2.44 2 1690.73149 0.91 18.11 1

AVELGEK 1 2 Q93009;H3BND8 0.0000 0.004 0.03835 1.58 2 745.40874 -0.47 19.41 0

IINYRDDEK 2 3 Q93009;H3BND8;H3BQD1 0.0000 0.002 0.02307 2.27 2 1165.58513 0.27 19.55 1

HNYEGTLR 1 2 Q93009;H3BND8 0.0000 0 0.003961 1.72 2 989.47960 -0.34 19.99 0

RPAMLDNEADGNK 4 2 Q93009;H3BND8 0.0000 0 0.0004525 4.23 2 1430.66850 -0.58 20.19 1

kHTGYVGLK 1 2 Q93009;H3BND8 K1(Acetyl) 0.0000 0.003 0.0316 1.38 3 1044.58326 -0.41 20.58 1

kAVYMmPTEGDDSSK 1 2 Q93009;H3BND8 K1(Acetyl); M6(Oxidation) 0.0000 0.006 0.08979 1.43 2 1716.74541 -0.11 20.76 1

AVYmmPTEGDDSSK 1 2 Q93009;H3BND8 M4(Oxidation); M5(Oxidation) 0.0000 0 0.00006371 3.28 2 1562.63628 0.83 21.06 0

DFEPQPGNmSHPR 1 1 Q93009 M9(Oxidation) 0.0000 0 0.001587 2.65 2 1527.66484 0.17 21.52 0

YDAGEHGLQEAEK 2 2 Q93009;H3BND8 0.0000 0 0.0003017 2.79 2 1446.64971 0.06 22.15 0

DGPGNPLR 2 2 Q93009;H3BND8 0.0000 0 0.004139 1.98 2 825.42113 -0.32 24.80 0

DLLEEcKK 1 2 Q93009;H3BND8 C6(Carbamidomethyl) 0.0000 0.002 0.02212 1.74 3 1034.51831 -0.40 22.96 1

KAVYMmPTEGDDSSK 5 2 Q93009;H3BND8 M6(Oxidation) 0.0000 0 0.0006242 2.96 2 1674.73625 0.73 23.07 1

mKGTcVEGTIPK 2 2 Q93009;H3BND8 M1(Oxidation); C5(Carbamidomethyl) 0.0000 0 0.001985 2.65 2 1336.66094 0.69 23.51 1

ITDFENR 1 2 Q93009;H3BND8 0.0000 0.004 0.05042 1.93 2 894.43157 -0.05 24.24 0

PAMLDNEADGNK 1 2 Q93009;H3BND8 0.0000 0 0.00143 3.26 2 1274.56804 -0.14 24.48 0

DDPENDNSELPTAK 2 2 Q93009;H3BND8 0.0000 0 0.00001607 3.41 2 1544.66789 -2.12 24.73 0

SQGYRDGPGNPLR 2 2 Q93009;H3BND8 0.0000 0 0.003208 2.17 3 1416.69742 -0.35 24.92 1

FDDDVVSR 3 2 Q93009;H3BND8 0.0000 0.002 0.02123 2.31 2 952.43657 -0.56 29.72 0

mVSYIQcK 2 2 Q93009;H3BND8 M1(Oxidation); C7(Carbamidomethyl) 0.0000 0 0.001007 2.23 2 1044.48503 -0.26 25.34 0

GTcVEGTIPK 1 2 Q93009;H3BND8 C3(Carbamidomethyl) 0.0000 0.005 0.06906 2.05 2 1061.52959 -0.03 26.38 0

MKGTcVEGTIPK 1 2 Q93009;H3BND8 C5(Carbamidomethyl) 0.0000 0.005 0.06997 2.12 2 1320.66484 -0.19 26.66 1

AVYMmPTEGDDSSK 8 2 Q93009;H3BND8 M5(Oxidation) 0.0000 0 0.00003931 2.45 2 1546.63982 -0.16 27.02 0

VFYELQHSDKPVGTKK 3 2 Q93009;H3BND8 0.0000 0 0.000005311 3.20 2 1875.99590 -0.26 27.11 2

cTKEEAIEHNYGGHDDDLSVR 7 2 Q93009;H3BND8 C1(Carbamidomethyl) 0.0000 0 0.000001199 4.22 2 2445.07134 -0.94 28.50 1

DFEPQPGNMSHPR 1 1 Q93009 0.0000 0 0.001633 2.49 2 1511.66899 -0.44 28.10 0

EEAIEHNYGGHDDDLSVR 3 2 Q93009;H3BND8 0.0000 0 0.000004721 4.20 2 2055.90166 0.65 28.41 0

RISHLFFHK 1 3 Q93009;H3BND8;H3BQD1 0.0000 0.007 0.09855 2.42 3 1184.66828 -0.41 28.43 1

cTkEEAIEHNYGGHDDDLSVR 2 2 Q93009;H3BND8 C1(Carbamidomethyl); K3(Acetyl) 0.0000 0 0.0001811 3.00 3 2487.08548 0.52 28.46 1

VKYTVFK 1 2 Q93009;H3BND8 0.0000 0.002 0.02413 1.60 2 884.52410 0.06 29.51 1

AGEQQLSEPEDmEmEAGDTDDPPR 3 1 Q93009 M12(Oxidation); M14(Oxidation) 0.0000 0 0.00007671 3.92 2 2679.06548 -0.58 29.84 0

MVSYIQcK 1 2 Q93009;H3BND8 C7(Carbamidomethyl) 0.0000 0 0.001273 3.01 2 1028.49040 0.02 30.27 0

VFYELQHSDKPVGTK 5 2 Q93009;H3BND8 0.0000 0 0.000001229 3.32 2 1747.90215 0.42 30.87 1

KAVYMMPTEGDDSSK 2 2 Q93009;H3BND8 0.0000 0 0.00002908 2.85 2 1658.74065 0.32 30.91 1

ISHLFFHK 3 3 Q93009;H3BND8;H3BQD1 0.0000 0 0.002535 2.72 2 1028.56719 -0.44 32.42 0

VLLDNVENK 3 2 Q93009;H3BND8 0.0000 0 0.0003304 2.57 2 1043.57268 -0.50 32.65 0

FAIVmmGR 4 1 Q93009 M5(Oxidation); M6(Oxidation) 0.0000 0 0.005795 1.45 2 956.46880 -0.52 38.99 0

EEEITLYPDKHGcVR 2 2 Q93009;H3BND8 C13(Carbamidomethyl) 0.0000 0 0.000001755 2.36 2 1845.88091 0.47 32.75 1

FmYDPQTDQNIK 4 2 Q93009;H3BND8 M2(Oxidation) 0.0000 0 0.0001025 3.20 2 1515.67925 0.51 36.30 0

LYYQQLK 1 2 Q93009;H3BND8 0.0000 0.002 0.02476 1.85 2 955.52458 -0.18 33.35 0

ENEmLVTVAHFHK 1 2 Q93009;H3BND8 M4(Oxidation) 0.0000 0.002 0.01743 1.61 3 1570.76786 -0.29 33.68 0

YTYLEKAIK 1 1 Q93009 0.0000 0.001 0.01174 1.89 2 1128.63017 0.19 34.04 1

SVPLALQR 2 2 Q93009;H3BND8 0.0057 0.002 0.01948 1.74 2 883.53600 -0.03 36.12 0

AGEQQLSEPEDMEmEAGDTDDPPR 8 1 Q93009 M14(Oxidation) 0.0000 0 0.00002004 3.99 2 2663.07182 -0.11 38.37 0

kLYYQQLK 2 2 Q93009;H3BND8 K1(Acetyl) 0.0000 0.003 0.03079 1.86 2 1125.63127 0.88 35.02 1

IQDYDVSLDK 1 2 Q93009;H3BND8 0.0000 0 0.0006806 2.69 2 1195.58513 0.82 35.21 0

mNYFQVAK 2 2 Q93009;H3BND8 M1(Oxidation) 0.0000 0 0.000911 2.36 2 1016.48821 1.17 35.49 0

WcKFDDDVVSR 2 2 Q93009;H3BND8 C2(Carbamidomethyl) 0.0000 0 0.00001326 2.97 3 1426.64179 -0.18 36.53 1

AVYMMPTEGDDSSK 1 2 Q93009;H3BND8 0.0000 0 0.00003646 2.40 2 1530.64556 0.26 36.63 0

MVSYIQcKEVDYR 1 2 Q93009;H3BND8 C7(Carbamidomethyl) 0.0000 0 0.00001451 2.29 2 1690.79424 0.85 37.43 1

FMYDPQTDQNIK 2 2 Q93009;H3BND8 0.0000 0 0.0001068 2.86 2 1499.68169 -1.25 40.13 0

HQYINEDEYEVNLK 6 1 Q93009 0.0000 0 0.000000147 3.29 2 1793.83489 0.43 40.75 0

DLLPVmcDR 2 2 Q93009;H3BND8 M6(Oxidation); C7(Carbamidomethyl) 0.0000 0.001 0.007426 1.46 2 1134.52849 0.20 39.08 0

IRDLLPVmcDR 1 2 Q93009;H3BND8 M8(Oxidation); C9(Carbamidomethyl) 0.0000 0.002 0.02097 2.44 3 1403.71296 -0.35 39.38 1

EEEITLYPDK 1 2 Q93009;H3BND8 0.0000 0.005 0.05798 1.71 2 1236.59831 -0.94 39.73 0

VDVIFcDk 1 2 Q93009;H3BND8 C6(Carbamidomethyl); K8(Acetyl) 0.0000 0 0.001505 1.83 2 1037.49675 -0.49 40.17 0

MNYFQVAK 1 2 Q93009;H3BND8 0.0000 0 0.001973 2.42 2 1000.49175 -0.35 40.97 0

SLNYcGHIYTPIScK 2 2 Q93009;H3BND8 C5(Carbamidomethyl); C14(Carbamidomethyl) 0.0000 0 0.000001504 4.63 2 1812.83940 -0.76 41.48 0

FAIVMmGR 5 1 Q93009 M6(Oxidation) 0.0000 0 0.002504 2.27 2 940.47417 -0.22 41.42 0

AGEQQLSEPEDMEMEAGDTDDPPR 1 1 Q93009 0.0000 0 0.00001272 4.75 2 2647.07695 -0.09 41.43 0

FDKDHDVmLFLK 7 2 Q93009;H3BND8 M8(Oxidation) 0.0000 0 0.00001391 3.32 3 1523.75672 0.24 42.30 1

DDPENDNSELPTAKEYFR 2 2 Q93009;H3BND8 0.0000 0 0.002791 2.58 2 2139.94658 -0.02 42.71 1

RIQSLLDIQEK 2 1 Q93009 0.0000 0 0.0002565 2.82 3 1342.76850 -0.34 42.82 1

DHDVmLFLK 1 2 Q93009;H3BND8 M5(Oxidation) 0.0000 0.003 0.03482 1.79 2 1133.56621 0.17 42.77 0

ENEMLVTVAHFHK 2 2 Q93009;H3BND8 0.0000 0 0.000009592 3.14 2 1554.77434 0.61 43.89 0

HcTNAYmLVYIR 4 2 Q93009;H3BND8 C2(Carbamidomethyl); M7(Oxidation) 0.0000 0 0.000002503 3.85 3 1556.73520 0.21 44.31 0

HcTNAYMLVYIRESK 1 2 Q93009;H3BND8 C2(Carbamidomethyl) 0.0000 0 0.00002857 3.30 3 1884.90891 -0.34 44.34 1

SDRREDYYDIQLSIK 3 2 Q93009;H3BND8 0.0000 0.001 0.008283 2.48 3 1900.93943 -0.30 44.43 2

ITQNPVINGNVALSDGHNTAEEDmEDDTSWR 5 2 Q93009;H3BQD1 M24(Oxidation) 0.0000 0 5.222E-09 4.33 3 3444.52622 0.47 45.13 0

SEATFQFTVER 9 2 Q93009;H3BQD1 0.0000 0 0.002413 3.06 2 1314.63335 0.64 47.54 0

LLEIVSYK 1 2 Q93009;H3BND8 0.0000 0 0.00102 2.50 2 964.57152 0.13 46.00 0

IQSLLDIQEK 1 1 Q93009 0.0000 0 0.002197 2.39 2 1186.66753 -0.26 46.17 0

PWLGLDHFNK 4 1 Q93009 0.0000 0 0.00001037 3.24 3 1226.63129 -0.35 47.56 0

HQYINEDEYEVNLKDFEPQPGNmSHPR 5 1 Q93009 M23(Oxidation) 0.0000 0 0.00000619 3.36 4 3302.48330 0.74 47.54 1

IRDLLPVMcDR 2 2 Q93009;H3BND8 C9(Carbamidomethyl) 0.0000 0 0.005363 2.54 3 1387.71787 -0.48 47.68 1

REDYYDIQLSIK 2 2 Q93009;H3BND8 0.0000 0 0.00005111 3.19 2 1542.78044 0.36 47.83 1

DFEPQPGNmSHPRPWLGLDHFNK 1 1 Q93009 M9(Oxidation) 0.0000 0.001 0.007576 1.97 3 2735.28348 1.84 47.88 1

FDKDHDVMLFLK 7 2 Q93009;H3BND8 0.0000 0 0.000007092 3.95 3 1507.76154 0.06 50.27 1

ERQEAHLYmQVQIVAEDQFcGHQGNDmYDEEKVK 2 2 Q93009;H3BND8 M9(Oxidation); C20(Carbamidomethyl); M27(Oxidation) 0.0000 0 0.00001174 4.39 4 4156.84389 0.09 49.10 2

DLLPVMcDR 1 2 Q93009;H3BND8 C7(Carbamidomethyl) 0.0000 0.002 0.0153 1.47 2 1118.53374 0.35 49.05 0

MNYFQVAKTVAQR 1 2 Q93009;H3BND8 0.0000 0.002 0.02257 2.17 2 1555.80608 0.68 49.13 1

ITQNPVINGNVALSDGHNTAEEDMEDDTSWR 8 2 Q93009;H3BQD1 0.0000 0 4.703E-07 4.20 3 3428.52903 -0.19 50.92 0

GTcVEGTIPKLFR 1 2 Q93009;H3BND8 C3(Carbamidomethyl) 0.0000 0 0.0004055 2.98 2 1477.78423 0.67 49.35 1

HQYINEDEYEVNLKDFEPQPGNMSHPR 4 1 Q93009 0.0000 0 2.424E-09 4.34 3 3286.47947 -1.97 49.75 1

DLYHRVDVIFcDK 2 2 Q93009;H3BND8 C11(Carbamidomethyl) 0.0000 0 0.001153 2.17 2 1679.81938 -1.00 49.80 1

QEAHLYmQVQIVAEDQFcGHQGNDmYDEEKVK 2 2 Q93009;H3BND8 M7(Oxidation); C18(Carbamidomethyl); M25(Oxidation) 0.0000 0 2.896E-08 4.64 4 3871.70205 0.58 50.34 1

IQSLLDIQEKEFEK 2 1 Q93009 0.0000 0 0.0001716 3.26 2 1719.91680 0.22 50.42 1

HcTNAYMLVYIR 2 2 Q93009;H3BND8 C2(Carbamidomethyl) 0.0000 0 0.00007755 3.04 2 1540.74077 0.53 50.48 0

ERQEAHLYmQVQIVAEDQFcGHQGNDmYDEEK 1 2 Q93009;H3BND8 M9(Oxidation); C20(Carbamidomethyl); M27(Oxidation) 0.0000 0 0.00009175 3.35 4 3929.67739 -0.70 50.65 1

ERQEAHLYMQVQIVAEDQFcGHQGNDmYDEEKVK 4 2 Q93009;H3BND8 C20(Carbamidomethyl); M27(Oxidation) 0.0000 0 3.024E-08 5.39 4 4140.86098 2.99 50.84 2

DHDVMLFLK 1 2 Q93009;H3BND8 0.0000 0.001 0.01084 2.66 2 1117.57292 1.63 50.86 0

FAIVMMGR 1 1 Q93009 0.0000 0 0.005297 2.39 2 924.47899 -0.51 51.07 0

IEEIPLDQVDIDK 1 2 Q93009;H3BND8 0.0000 0 0.000002579 3.27 2 1526.79546 0.36 51.14 0

FDkDHDVmLFLK 1 2 Q93009;H3BND8 K3(Acetyl); M8(Oxidation) 0.0000 0 0.002509 1.98 3 1565.76615 -0.49 51.25 1

cIWLNSQFR 1 2 Q93009;H3BND8 C1(Carbamidomethyl) 0.0000 0 0.000268 3.03 2 1223.59929 0.21 51.76 0

IIGVHQEDELLEcLSPATSR 7 2 Q93009;H3BND8 C13(Carbamidomethyl) 0.0000 0 0.00006171 4.97 2 2267.13017 -1.57 56.44 0

QEAHLYmQVQIVAEDQFcGHQGNDmYDEEK 2 2 Q93009;H3BND8 M7(Oxidation); C18(Carbamidomethyl); M25(Oxidation) 0.0000 0 1.513E-08 3.14 4 3644.54018 1.03 52.17 0

QEAHLYmQVQIVAEDQFcGHQGNDMYDEEKVK 5 2 Q93009;H3BND8 M7(Oxidation); C18(Carbamidomethyl) 0.0000 0 0.0000187 4.27 4 3855.70595 0.28 52.34 1

ERQEAHLYmQVQIVAEDQFcGHQGNDMYDEEK 3 2 Q93009;H3BND8 M9(Oxidation); C20(Carbamidomethyl) 0.0000 0 0.001643 4.26 3 3913.65891 -6.72 52.30 1

ERQEAHLYMQVQIVAEDQFcGHQGNDmYDEEkVK 2 2 Q93009;H3BND8 C20(Carbamidomethyl); M27(Oxidation); K32(Acetyl) 0.0000 0.004 0.04403 3.04 4 4182.84536 -3.30 52.32 2

ERQEAHLYMQVQIVAEDQFcGHQGNDMYDEEKVK 5 2 Q93009;H3BND8 C20(Carbamidomethyl) 0.0000 0 1.261E-07 6.05 3 4124.85202 -0.41 52.65 2

TIPNDPGFVVTLSNR 3 2 Q93009;H3BND8 0.0000 0 0.003461 2.33 3 1629.86002 0.27 52.50 0

EDYYDIQLSIK 2 2 Q93009;H3BND8 0.0000 0 0.00006828 2.44 2 1386.68035 1.14 52.78 0

LSEVLQAVTDHDIPQQLVER 13 2 Q93009;H3BND8 0.0000 0 8.959E-08 4.10 2 2290.20000 -1.68 57.54 0

cIWLNSQFREEEITLYPDKHGcVR 2 2 Q93009;H3BND8 C1(Carbamidomethyl); C22(Carbamidomethyl) 0.0000 0 0.000001132 5.13 3 3050.46109 -0.05 53.67 2

LSESVLSPPcFVR 2 2 Q93009;H3BQD1 C10(Carbamidomethyl) 0.0000 0 0.00001401 2.80 2 1490.76872 0.99 53.75 0

QEAHLYMQVQIVAEDQFcGHQGNDmYDEEK 5 2 Q93009;H3BND8 C18(Carbamidomethyl); M25(Oxidation) 0.0000 0 1.004E-09 3.79 4 3628.54824 1.86 55.03 0

ERQEAHLYMQVQIVAEDQFcGHQGNDMYDEEK 3 2 Q93009;H3BND8 C20(Carbamidomethyl) 0.0000 0 2.485E-08 5.65 3 3897.67527 -3.86 53.97 1

QEAHLYMQVQIVAEDQFcGHQGNDMYDEEKVK 9 2 Q93009;H3BND8 C18(Carbamidomethyl) 0.0000 0 0.00001532 4.35 4 3839.71572 1.50 58.51 1

ALDELmDGDIIVFQKDDPENDNSELPTAK 7 2 Q93009;H3BND8 M6(Oxidation) 0.0000 0 0.00004178 5.05 3 3248.52500 2.99 58.95 1

IEEIPLDQVDIDKENEmLVTVAHFHK 8 2 Q93009;H3BND8 M17(Oxidation) 0.0000 0 0.000003855 4.18 3 3078.55112 1.87 58.12 1

HQYINEDEYEVNLKDFEPQPGNmSHPRPWLGLDHFNK 3 1 Q93009 M23(Oxidation) 0.0000 0 0.00000877 1.78 6 4510.10095 1.38 55.70 2

VTFEVFVQADAPHGVAWDSKK 1 2 Q93009;H3BND8 0.0000 0 0.000006786 3.04 3 2331.17795 0.44 55.41 1

IQSLLDIQEKEFEKFK 3 1 Q93009 0.0000 0 0.000000514 3.55 2 1995.08061 0.40 55.71 2

QEAHLYMQVQIVAEDQFcGHQGNDMYDEEK 9 2 Q93009;H3BND8 C18(Carbamidomethyl) 0.0000 0 2.137E-08 3.89 4 3612.55727 2.96 59.42 0

TDPKDPANYILHAVLVHSGDNHGGHYVVYLNPKGDGK 1 2 Q93009;H3BND8 0.0000 0.005 0.05963 2.85 5 3997.99818 0.92 56.58 2

ALDELmDGDIIVFQK 4 2 Q93009;H3BND8 M6(Oxidation) 0.0000 0 0.0000414 3.81 2 1722.86125 -0.41 56.80 0

HQYINEDEYEVNLKDFEPQPGNMSHPRPWLGLDHFNK 1 1 Q93009 0.0000 0 0.006235 3.15 4 4494.11147 2.59 57.03 2

FKFAIVMMGR 1 1 Q93009 0.0000 0 0.001143 2.87 2 1199.64360 0.63 57.18 1

FDkDHDVMLFLK 1 2 Q93009;H3BND8 K3(Acetyl) 0.0000 0.002 0.01236 2.25 3 1549.77243 0.28 57.77 1

DPANYILHAVLVHSGDNHGGHYVVYLNPKGDGK 4 2 Q93009;H3BND8 0.0000 0 0.0000221 5.00 3 3556.76767 -1.26 57.87 1

IQSLLDIQEkEFEK 1 1 Q93009 K10(Acetyl) 0.0000 0.002 0.0135 1.77 2 1761.92851 0.87 57.90 1

NLPWKIMVMPR 1 2 Q93009;H3BQD1 0.0000 0 0.001191 2.13 2 1384.76128 1.44 57.98 1

DPANYILHAVLVHSGDNHGGHYVVYLNPkGDGK 1 2 Q93009;H3BND8 K29(Acetyl) 0.0000 0 5.442E-07 5.82 5 3598.81391 8.67 58.28 1

TDPKDPANYILHAVLVHSGDNHGGHYVVYLNPK 5 2 Q93009;H3BND8 0.0000 0 4.358E-08 3.98 5 3640.83662 1.91 58.57 1

TFRIEEIPLDQVDIDKENEmLVTVAHFHK 1 2 Q93009;H3BND8 M20(Oxidation) 0.0000 0 0.00016 3.29 4 3482.76552 0.84 58.59 2

SVGFFLQcNAESDSTSWScHAQAVLK 20 3 Q93009;H3BND8;H3BQD1 C8(Carbamidomethyl); C19(Carbamidomethyl) 0.0000 0 1.41E-08 3.88 3 2929.32437 -0.03 61.88 0

ALDELMDGDIIVFQKDDPENDNSELPTAK 16 2 Q93009;H3BND8 0.0000 0 9.038E-08 4.74 3 3232.52304 0.83 59.31 1

cIWLNSQFREEEITLYPDK 5 2 Q93009;H3BND8 C1(Carbamidomethyl) 0.0000 0 0.001722 2.65 2 2441.18389 1.32 59.84 1

VTFEVFVQADAPHGVAWDSK 2 2 Q93009;H3BND8 0.0000 0 1.082E-08 5.42 2 2203.08330 0.61 59.85 0

IEEIPLDQVDIDKENEMLVTVAHFHK 7 2 Q93009;H3BND8 0.0000 0 0.000007065 3.37 3 3062.54898 -0.48 61.59 1

DPANYILHAVLVHSGDNHGGHYVVYLNPK 11 2 Q93009;H3BND8 0.0000 0 9.83E-11 5.09 4 3199.60952 0.70 60.18 0

GFIDDDKVTFEVFVQADAPHGVAWDSKK 12 2 Q93009;H3BND8 0.0000 0 0.0000196 4.99 3 3121.52158 -1.64 61.24 2

DLLQFFKPR 10 2 Q93009;H3BND8 0.0000 0 0.002337 2.28 2 1163.65813 0.79 62.92 1

SFGWETLDSFmQHDVQELcR 6 2 Q93009;H3BND8 M11(Oxidation); C19(Carbamidomethyl) 0.0000 0 0.000003861 3.41 2 2501.08623 0.04 61.73 0

ALDELMDGDIIVFQK 6 2 Q93009;H3BND8 0.0000 0 2.217E-07 4.32 2 1706.86870 0.97 62.43 0

IEEIPLDQVDIDkENEMLVTVAHFHK 2 2 Q93009;H3BND8 K13(Acetyl) 0.0000 0 0.002496 3.56 3 3104.59311 10.34 62.49 1

DLYHRVDVIFcDKTIPNDPGFVVTLSNR 3 2 Q93009;H3BND8 C11(Carbamidomethyl) 0.0000 0 0.00003013 4.13 3 3290.66159 -0.36 62.88 2

SLNYcGHIYTPIScKIRDLLPVMcDR 1 2 Q93009;H3BND8 C5(Carbamidomethyl); C14(Carbamidomethyl); C24(Carbamidomethyl) 0.0000 0.002 0.01455 3.06 4 3181.54458 0.97 62.84 2

GFIDDDKVTFEVFVQADAPHGVAWDSK 35 2 Q93009;H3BND8 0.0000 0 1.406E-07 5.81 3 2993.42868 -1.02 71.51 1

AGFIQDTSLILYEEVKPNLTER 30 2 Q93009;H3BND8 0.0000 0 8.404E-08 4.35 3 2536.33170 0.89 74.38 1

SFGWETLDSFMQHDVQELcR 7 2 Q93009;H3BND8 C19(Carbamidomethyl) 0.0000 0 2.818E-07 3.92 3 2485.09238 0.47 74.91 0

TFRIEEIPLDQVDIDKENEMLVTVAHFHK 2 2 Q93009;H3BND8 0.0000 0 8.111E-07 4.85 4 3466.77236 1.35 64.11 2

INDRFEFPEQLPLDEFLQK 16 2 Q93009;H3BND8 0.0000 0 0.001125 4.07 2 2378.20342 0.26 71.14 1

GVKFLTLPPVLHLQLmR 1 2 Q93009;H3BND8 M16(Oxidation) 0.0000 0 0.001277 2.58 3 1978.16837 0.62 65.46 1

ENDWGFSNFmAWSEVTDPEK 11 2 Q93009;H3BND8 M10(Oxidation) 0.0000 0 1.439E-08 4.43 2 2405.00298 0.08 68.35 0

LNTDPmLLQFFK 6 2 Q93009;H3BND8 M6(Oxidation) 0.0000 0 0.000002267 3.60 2 1482.76787 1.14 68.05 0

RISHLFFHKENDWGFSNFMAWSEVTDPEK 1 2 Q93009;H3BND8 0.0000 0 0.001857 2.53 4 3554.66274 1.11 66.51 2

GFIDDDkVTFEVFVQADAPHGVAWDSK 1 2 Q93009;H3BND8 K7(Acetyl) 0.0000 0 0.000161 4.63 3 3035.44187 -0.14 66.64 1

LNTDPMLLQFFKSQGYR 2 2 Q93009;H3BND8 0.0000 0 0.00005433 2.89 2 2058.05010 1.12 66.80 1

ESKLSEVLQAVTDHDIPQQLVER 1 2 Q93009;H3BND8 0.0000 0 0.00001709 3.77 3 2634.37479 0.51 67.18 1

FLTLPPVLHLQLmR 4 2 Q93009;H3BND8 M13(Oxidation) 0.0000 0 3.953E-07 3.22 2 1693.98296 0.40 67.65 0

LLEIVSYKIIGVHQEDELLEcLSPATSR 2 2 Q93009;H3BND8 C21(Carbamidomethyl) 0.0000 0 2.782E-09 6.27 3 3212.68760 0.10 67.88 1

ISHLFFHKENDWGFSNFMAWSEVTDPEK 1 2 Q93009;H3BND8 0.0000 0 1.228E-09 5.77 3 3398.55649 -0.35 68.05 1

SVGFFLQcNAESDSTSWScHAQAVLkIINYRDDEK 1 3 Q93009;H3BND8;H3BQD1 C8(Carbamidomethyl); C19(Carbamidomethyl); K26(Acetyl) 0.0000 0.001 0.01032 2.99 4 4117.92544 5.69 68.13 2

KNIFESFVDYVAVEQLDGDNKYDAGEHGLQEAEK 7 2 Q93009;H3BND8 0.0000 0 2.29974E-13 6.10 4 3857.81801 0.98 70.59 2

HNYEGTLRDLLQFFKPR 2 2 Q93009;H3BND8 0.0000 0 0.00003212 2.54 4 2134.11953 0.10 69.31 2

kNIFESFVDYVAVEQLDGDNKYDAGEHGLQEAEK 4 2 Q93009;H3BND8 K1(Acetyl) 0.0000 0 2.474E-09 4.54 4 3899.83047 1.45 69.45 2

GVKFLTLPPVLHLQLMR 1 2 Q93009;H3BND8 0.0000 0 0.000001461 3.23 3 1962.17337 0.59 69.52 1

NQGATcYmNSLLQTLFFTNQLRK 1 2 Q93009;H3BND8 C6(Carbamidomethyl); M8(Oxidation) 0.0000 0 0.004428 2.62 3 2764.35624 0.58 70.10 1

AGFIQDTSLILYEEVK 1 2 Q93009;H3BND8 0.0000 0 0.002332 1.61 2 1825.96037 1.15 70.41 0

FLTLPPVLHLQLMR 10 2 Q93009;H3BND8 0.0000 0 7.207E-07 2.88 2 1677.98821 0.50 71.67 0

LNTDPMLLQFFK 5 2 Q93009;H3BND8 0.0000 0 0.00002703 3.92 2 1466.77129 0.01 73.36 0

NIFESFVDYVAVEQLDGDNKYDAGEHGLQEAEK 18 2 Q93009;H3BND8 0.0000 0 0.000008172 4.86 3 3729.71738 -0.50 76.31 1

NSSLAEFVQSLSQTmGFPQDQIR 8 2 Q93009;H3BND8 M15(Oxidation) 0.0000 0 3.39E-11 4.33 3 2599.24582 0.01 81.64 0

HcTNAYMLVYIRESKLSEVLQAVTDHDIPQQLVER 1 2 Q93009;H3BND8 C2(Carbamidomethyl) 0.0000 0 0.0003737 3.06 4 4156.11196 3.94 73.54 2

ENDWGFSNFMAWSEVTDPEK 17 2 Q93009;H3BND8 0.0000 0 0.000001271 4.66 2 2388.99541 -5.22 74.84 0

NIFESFVDYVAVEQLDGDNkYDAGEHGLQEAEK 2 2 Q93009;H3BND8 K20(Acetyl) 0.0000 0.004 0.04592 3.41 3 3771.72251 -1.94 75.71 1

NSSLAEFVQSLSQTMGFPQDQIR 12 2 Q93009;H3BND8 0.0000 0 6.594E-13 4.80 3 2583.25101 0.05 85.18 0

IEEIPLDQVDIDKENEmLVTVAHFHKEVFGTFGIPFLLR 2 1 Q93009 M17(Oxidation) 0.0000 0.002 0.01554 2.66 4 4555.35952 0.25 76.25 2

FEFPEQLPLDEFLQK 4 2 Q93009;H3BND8 0.0000 0 0.000002686 2.69 2 1879.94841 0.36 77.94 0

KNIFESFVDYVAVEQLDGDNK 2 2 Q93009;H3BND8 0.0000 0 2.47E-08 4.09 2 2430.18730 2.00 76.79 1

NQGATcYmNSLLQTLFFTNQLR 4 2 Q93009;H3BND8 C6(Carbamidomethyl); M8(Oxidation) 0.0000 0 2.061E-08 4.17 3 2636.26004 0.15 76.86 0

HTGYVGLKNQGATcYMNSLLQTLFFTNQLR 2 2 Q93009;H3BND8 C14(Carbamidomethyl) 0.0000 0 0.001902 3.40 3 3475.72373 -0.38 79.80 1

NQGATcYMNSLLQTLFFTNQLRK 1 2 Q93009;H3BND8 C6(Carbamidomethyl) 0.0000 0 0.0003962 2.61 3 2748.36380 1.49 79.89 1

NIFESFVDYVAVEQLDGDNK 15 2 Q93009;H3BND8 0.0000 0 7.987E-09 5.65 2 2302.08818 0.30 81.91 0

ENEMLVTVAHFHKEVFGTFGIPFLLR 1 1 Q93009 0.0000 0 0.005755 2.63 3 3031.59244 2.00 80.35 1



EVFGTFGIPFLLR 9 1 Q93009 0.0000 0 0.00003521 2.67 2 1495.83257 1.15 84.67 0

VLKNSSLAEFVQSLSQTMGFPQDQIR 1 2 Q93009;H3BND8 0.0000 0 0.000000921 4.37 3 2923.50162 1.12 82.46 1

IEEIPLDQVDIDKENEMLVTVAHFHKEVFGTFGIPFLLR 1 1 Q93009 0.0000 0 0.003252 3.24 4 4539.37075 1.61 83.33 2

NQGATcYMNSLLQTLFFTNQLR 2 2 Q93009;H3BND8 C6(Carbamidomethyl) 0.0000 0 0.004065 2.86 3 2620.26999 2.00 84.76 0

IQDYDVSLDKALDELMDGDIIVFQK 1 2 Q93009;H3BND8 0.0000 0 4.264E-07 4.88 3 2883.43540 0.71 84.99 1

RPAmLDNEADGNKTmIELSDNENPWTIFLETVDPELAASGATLPK 1 2 Q93009;H3BND8 M4(Oxidation); M15(Oxidation) 0.0000 0 0.0001823 3.97 4 4946.37221 0.18 85.15 2

TmIELSDNENPWTIFLETVDPELAASGATLPK 2 2 Q93009;H3BND8 M2(Oxidation) 0.0000 0 0.00001503 5.33 3 3518.71982 -1.44 85.58 0

TMIELSDNENPWTIFLETVDPELAASGATLPK 1 2 Q93009;H3BND8 0.0000 0 4.659E-09 4.82 3 3502.72702 -0.84 85.66 0
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siRNA sequences 

siRNAs Sequences 

USP7-1 GACGUUUCGAAUAGAGGAA 

USP7-2 GCACUAAUGCUUACAUGUU 

USP7-3 GACUUUGAGAACAGGCGAA 

MDC1-1 GUCUCCCAGAAGACAGUGA 

MDC1-2 GAAGAUCUUCCAUGGAGUA 

MRE11 GAGCAUAACUCCAUAAGUA 

RAD50 GGAGAAGGAAAUACCAGAA 

NBS1-1 GUACCUUUGUUAAUGAGGA 

NBS1-2 

USP7 5’UTR-1 

USP7 5’UTR-2 

RNF168 

53BP1 

BRCA1 

HPV-16 E6-1 

HPV-16 E6-2 

HPV-16 E7-1 

HPV-16 E7-2 

HPV-18 E6-1 

HPV-18 E6-2 

HPV-18 E7-1 

HPV-18 E7-2 

GGAAGAAACGUGAACUCAA 

CUCACCUCGUCAGCCACUA 

CAAGUCUUGUGUUUAGGCU 

GACACUUUCUCCACAGAUA 

GAAGGACGGAGUACUAAUA 

GGAACCUGUCUCCACAAAG 

GAAUGUGUGUACUGCAAGC 

GCUGCAAACAACUAUACAU 

AGGAGGAUGAAAUAGAUGG 

CAGAGCCCAUUACAAUAUU 

CACUUCACUGCAAGACAUA 

GGUGCCAGAAACCGUUGAA 

CCACAACGUCACACAAUGU 

GCAAGACAUUGUAUUGCAU 

 

 

Lentiviral shRNA sequences  

shRNAs Sequences 

Control CCGGGATATGGGCTGAATACAAACTCGAGTTTGTATTCAGCCCATATCTTTTTG 

USP7-1 CCGGCGTGGTGTCAAGGTGTACTAACTCGAGTTAGTACACCTTGACACCACGTTTTTG 

USP7-2 CCGGCCTGGATTTGTGGTTACGTTACTCGAGTAACGTAACCACAAATCCAGGTTTTTG 

USP7-3 CCGGCCTGGATTTGTGGTTACGTTACTCGAGTAACGTAACCACAAATCCAGGTTTTTG 

Note: Red color indicates the targeting sequence against the corresponding genes. 



qRT-PCR primers 

Genes Sequences 

GAPDH F: GAAGGTGAAGGTCGGAGTC 

 R: GAAGATGGTGATGGGATTTC 

USP7 F: ATTCCTAACATTGCCACCAG 

 R: ATTTACACCATTTGCCATCC 

MDC1 F: GTAGGCCGAATGCCTGACTG 

 R: CGGAGGATAGGTGCCTTGTC 

NBS1 

 

F: AGGTGGGGAAGCTAGGTTGAT 

R: CACCGCCAATCCAATTTCTGC 

RNF168 

 

HPV-16 E6 

 

HPV-16 E7 

 

HPV-18-E6 

 

HPV-18-E7 

 

F: TCAACGTGGAACTGTGGACG 

R: CAGGTTTACTGAGCAGACGAAC 

F:GAGCAATTAAATGACAGCTCAGA 

R: GGGCACACAATTCCTAGTG 

F: TGCAACCAGAGACAACTGAT 

R: CAATTCCTAGTGTGCCCATTAAC 

F: GTGCCAGAAACCGTTGAATC 

R: GAATGGCACTGGCCTCTAT 

F: GAACCACAACGTCACACAATG 

R: CGTCTGCTGAGCTTTCTACTAC 

 
 

qChIP primers 

Genes Sequences 

chr22 proximal F: CCTTCTTTCCCAGTGGTTCA 

 R: GTGGTCTGACCCAGAGTGGT 

chr22 distal F: CCCATCTCAACCTCCACACT 

 R: CTTGTCCAGATTCGCTGTGA 
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