Supplemental Table 1. S. pombe strains used in this study

Strain
number
KLG | Genotype

246 | ade6-M210 ura4-D18 leul-32 h-

6303 | ubp9-TAP::kanR ade6-M210 ura4-D18 leul-32 h-

6918 | ubp9-TAP::kanR nda3-km311 ade6-M210 ura4-D18 leul-32 h-

7027 | bunl07-TAP::kanR ade6-M216 ura4-D18 leul-32 h+

7155 | uchl-TAP::kanR ade6-M210 ura4-D18 leul-32 h-

7156 | uch2-TAP::kanR ade6-M210 ura4-D18 leul-32 h-

7157 | ubp4-TAP::kanR ade6-M210 ura4-D18 leul-32 h-

7158 | ubp7-TAP::kanR ade6-M210 ura4-D18 leul-32 h-

7159 | ubp8-TAP::kanR ade6-M210 ura4-D18 leul-32 h-

7162 | ubpl4-TAP::kanR ade6-M210 ura4-D18 leul-32 h-

7164 | ubp2-TAP::kanR ade6-M210 ura4-D18 leul-32 h-

7165 | ubp5-TAP::kanR ade6-M210 ura4-D18 leul-32 h-

7166 | bun62-TAP::kanR ade6-M210 ura4-D18 leul-32 h-

7422 | ubp9-GFP::kanR ade6-M210 ura4-D18 leul-32 h-

7512 | ubp9-GFP::kanR bunl07::ura4+ ade6-M210 ura4-D18 leul-32 h-

7513 | ubp9-GFP::kanR bun62::ura4+ ade6-M210 ura4-D18 leul-32 h+

7869 | sst2-TAP::kanR ade6-M210 ura4-D18 leul-32 h-

7879 | ubp9-GFP::kanR bunl07::ura4+ bun62::ura4+ ade6-M210 ura4-D18 leul-32 h+

8319 | rpnil-TAP::kanR ade6-M210 ura4-D18 leul-32 h-

8321 | otul-TAP::kanR ade6-M210 ura4-D18 leul-32 h-

8530 | Ubp9-TAP::kanR cdc25-22 ade6-M21x ura4-D18 leul-32 h-

9146 | uchl-TAP::kanR nda3-km311 ade6-M21x ura4-D18 leul-32 h-

9147 | uch2-TAP::kanR nda3-km311 ade6-M21x ura4-D18 leul-32 h-

9149 | ubp6-TAP::kanR nda3-km311 ade6-M21x ura4-D18 leul-32 h-

9150 | ubp8-TAP::kanR nda3-km311 ade6-M21x ura4-D18 leul-32 h-

9152 | ubpi2-TAP::kanR nda3-km311 ade6-M21x ura4-D18 leul-32 h-

9153 | ubpl4-TAP::kanR nda3-km311 ade6-M21x ura4-D18 leul-32 h-

9154 | ubpl5-TAP::kanR nda3-km311 ade6-M21x ura4-D18 leul-32 h-

9155 | rpnll-TAP::kanR nda3-km311 ade6-M21x ura4-D18 leul-32 h-

9162 | otu2-linker TAP::kanR ade6-M210 ura4-D18 leul-32 h-

9163 | ubpl-linker TAP::kanR ade6-M210 ura4-D18 leul-32 h-

9165 | ubpll-linker TAP::kanR ade6-M210 ura4-D18 leul-32 h-

9167 | sfp47-TAP::kanR ade6-M210 ura4-D18 leul-32 h+

9181 | fip105-linker TAP::kanR ade6-M210 ura4-D18 leul-32 h-

9194 | ubpl6-linker TAP::kanR ura4-D18 leul-32 h-

9301 [ ubpl6-linker TAP::kanR ade6-M21x ura4-D18 leul-32 h-

9303 [ otul-TAP::kanR ade6-M21x ura4-D18 leul-32 h-

9616 | ubp3-TAP::kanR ura4-DI18 leul-32 h-

9617 | ubp6-TAP::kanR ura4-D18 leul-32 h-

9618 | ubpl5-TAP::kanR ura4-D18 leul-32 h-

9619 | ubpi2-TAP::kanR ura4-D18 leul-32 h-




Supplemental Table 2. Phosphorylation sites identified in DUBs and their partners

# Protein Sequence Site(s) #PO4 | TSC| Precursor mass | Error (Da) | z| Obs.z | MM score FDR Motif Kinase/binding motif | Refs.
| LIQDLDVFDsPSAGWNDPWSPHSSR S25 1 5 2904.998 0306 |3 3 51.4192 0 sP pmh“e'd“;’\cft)ed (WW-
5 LIQDLDVFDSPSAGWNDPWsPHSSR S35 1 5 2906.078 0774 |3| 23 | 432641 0 sP pmh“e'd“;’\cft)ed (WW-
DRIPVYYEEEELPEPHV(sPTK TH2S113 | 1 4 2707.345 0069 |2 2 36.5345 0 pxg  |Protine-directed/FHA-2 pT
3 binding motif
4 IPVYYEEEELPEPHVTSPTK S113 1 | 20 2436.338 0191 |3]| 23 54.0142 0 SPxK proline-directed, CDK_| X
5 IPVYYEEEELPEPHVTsPTKSEFATTSTCMK S113 1 | 31 3680.258 0597 |3| 23 | 47.9035 0 SPxK proline-directed, CDK
6 IPVY YEEEELPEPHV(SPTKSEFATTSTCMK T112 T | 20 3695.648 0014 |3 3 38.8058 | 0.0083
7 | Ubp2 TTKSEIEVEWR S135 1 8 1456.865 0171 2| 2 36.7233 0 S[DEJXE CKIllike
8 SSSHQGSSHsSQPSLFTTFTSLELFLR S179 1 2 3046.778 0658 |3| 3 46.1419 0 Sxx(st] CKI
9 SGTsSVMDLSSSR S722 1 | 12 1392.805 0212 |2| 2 41.3826 0 Sxx[st] CKI X
SGtssVMDLSSSR TRUST2AS |- 2 1473.525 0932 |2 2 34,3478 0 Sxx[st] CKUFHA-1 pT binding .
10 723 motif X
S728/S729/S7
11 SGTSSVMDLsssRELSNLNER 30 1 |30 2349248 1183 3] 3 73322 0 X
S719/5722,
12 sGTsSVMDLsSsRELSNLNER S728/5730 | 2 8 2428898 0833 3] 3 54.1979 0
13 SSSVHPSSVLTYLALIPLTLDQVKsGTsSVMDLSSSR S719,5722 | 2 2 4023.548 1545 |3]| 3 49.2439 0
14 NMGVSEsDAKDSLER S19 1 3 1717.405 0669 |2| 2 38.7696 0
S43/S44/S45/
15 GLLFAEDNASFHRPFTDVSAHLssssLsK S46/S48 1 7 3200.438 09069 |3| 3 56.7936 0 Sxx(st] CKI
S43/S44/S45/
16 GLLFAEDNASFHRPFTDVSAHLssssLsK S46/548 2 2 3279.458 0073 |3| 3 43.9223 0 Sxx(st] CKI
17 PFTDVSAHLSSSSLSK S46 1 4 1742.465 0639 |2| 23 | 442873 0 Sxx(st] CKI
S54/S55/T56/
18 LVPIMsstsIASSLPSyQDTFELPSPR S57/Y65 1 | 3021.908 1414 3| 3 59.5881 0 Sxx[st] CKI
Ucp6 S54/S55/T56/
19 LVPIMsstsIASSLPSyQDTFELPSPR S57/Y65 2 5 3101.708 10938 3] 3 36.9507 0 Sxx[st] CKI
proline-directed (WW-
20 NVsPSANHNEQWYLVR 463 1 3 1994.198 128 3| 3 53.939 0 sP V)
21 NFIAEDNEYFDDELAGITHsPtVSTR S555/T557 | 1| 31 3031.928 045 |3| 23 54.6439 0 sP proline-directed
S555/T557,
2 NFIAEDNEYFDDELAGITHsPtVsTR $559 2 | 4 3113.198 082 |3| 23 51.0956 0 sP proline-directed
23 SRNsACEFPESMHVEHSG $598 1| 45 2139.368 0472 |3| 23 51.684 0 SSU’;"E[?% CKI/CKII
24 | HVQGDsPVKK $89 1 2 1174.146 0558 |2| 2 299021 | 0.004 sPxK P “’h“e'dlrf\cf)ed (WW-
25 SGLDSFDDQssVEASGWTEVGK S281/5282 | 1 3 2379.585 0423 |2| 2 34.5079 0
- FLREDVEEEEESPDAVEK S145 1 9 2229.788 0818 |[3| 23 | 483523 0 sP pmh“e'd“;it)ed (WW-
FLREDVEEEEEsPDAVEKEK S145 1 2 2486.828 0721 3| 3 443425 0 sP proline-directed - (WW-
27 | Nx3 V)
28 DVASEPYVNGVQsQEHLPSAK S167 1 6 2334.985 2089 2| 2 30.8829 | 0.008
29 KDVASEPYVNGVQsQEHLPSAK S167 1 5 2463 248 1066 |3| 3 69.7662 0
30 SQASVSSTASTTGQTVK 5285 1 3 1719.445 0639 |2| 2 61.0853 0 Sxxlst] CKI
31 Ubp4 sPIAPLTEDQLSAR 5343 1 5 1577.588 0.805 3 3 41.5432 0 sP proline-directed X"
32 | stpa7 GVVLSVDTVTsPISQSPK S221 T | 17 1894.118 1135 |3| 23 545591 0 SP proline-directed




# Protein Sequence Site(s) #PO4 | TSC| Precursor mass | Error (Da) | z| Obs.z | MM score FDR Motif Kinase/binding motif | Refs.
proline-directed (WW-
5| St47 KL{P{TSPINSTSLSFVDAK T231,T233 | 2 2 2266.838 0717 3| 3 48.7993 0 {P/PXXS TR
34 MVIGETLVDSQK T3 1 6 1387.266 0622 |2| 2 29.7431 0
35 MVTGETLVDsQK S10 1 2 1387.165 0521 2| 2 39.2365 0 [S‘]’E:t’]‘([)sﬂl GSK3/PIKK
[st]xxx[ST]/
36 MVTGETLVDsQKSLINNDTLLNEK S10 1 15 2742.128 0775 |3| 3 67.8174 0 s GSK3/PIKK
37| s SLINND{LLNEK T19 1 6 1453.766 0146 [2| 2 44,0488 0
2 CFYNLQEMNEPVS{TELTK S274/T275 1 5 2401.725 0662 2| 23 39.0904 0 [stxx(ILV] | FHA-I pT binding motif
39 EALNPSIQLAELR S554 1 3 1533.485 0691 |2| 2 46.4072 0
40 VEsPVNELNSTMEEVK S648 1 2 1900.525 0.669 2 2 38.0984 0 sP proline-directed
41 {FtQSELSTGDIICFEPCRPSALEDDIVNSGFDSALK T763/T765 1 4 4200.158 1264 |3| 3 77.8765 0
4 NLPKENSELDLSNFQDDLDFENSISQK S136 1 12 3218.078 038 [3| 3 77.5521 0 SIDEJXE CKILlike
43 ENSELDLSNFQDDLDFENSISQK S136 1 2 2766.765 0577 |2| 23 65.4099 0 SIDEIXE CKlLlike
[DEIX[ST]
44 ENSELDLSNFQDDLDFENsISQKNEFSQK S152 1 2 3500.498 097 3| 3 46.5063 0 [ILFWMVA] Polo kinase
45 SPSVPLsPVSTFPASSISLDASSDVSAADVSVGGSSTIK S169 1 2 3786.638 0791 |3| 3 40.86 0 SP proline-directed
P LNLSPGAAIENQYR S374 1 3 1625.525 0.73 2| 2 34.1734 0 sP pmh“e'd“f%ed (WW-
. SQPLVALNSEGssDFESK $652/5653 1 8 1974.165 0260 |2 2 71.9983 0 SXXEXK BRCT-B Iﬁgﬁ binding
a8 SQPLVALNSEGsSDFESK S649,8652 | 2 4 2054.465 0569 2] 2 60.3211 0 SXXEXK BRCT-B Iﬁgﬁ binding
49 SSDNTSLDGTPLQNTDFK S664 1 5 2018.745 0.136  |2]| 23 403521 0 Sxx(st] CKI
50 SSDNTSLDGTPLQNTDFKK S664 1 16 2148458 1482 |3| 23 44.2583 0 Sxx[st] CKI
5 KVAtVEDDSPFDELDK T680 1 4 1886.825 0027 2| 2 507673 0 txxE FHA-2 pT binding motif
Ftp105
" VAtVEDDSPFDELDKFSSPFSSSSSR T680 1 5 2915.465 0193 |2]| 23 33.061 0 txxE FHA-2 pT binding motif
53 VATVEDDSPFDELDKESsPESSSSSR S695 1 1 2916.008 0736 |3| 2 432794 0 P proline-directed
54 VATVEDDSPFDELDKFsSPFSSSSSR S694 1 6 2915.706 0434 |2| 2 33.4668 0
S698/5699/S7
55 VATVEDDSPFDELDKFESSPFsssssR 00/S701/5702| 1 10 2915.946 0674 2| 2 41.2093 0 Sxx[st] CKI
56 NVsIsVPTVLQDVFSDSPLVLSR S715/5717 1 16 2551.686 0359 |2| 2 55.888 0
S746/ST47/ST
57 GKIPENVSsssELIK 48 1 13 1579.865 0045 |2 2 36.4596 0
S746/ST47/ST
58 GKIPENVSssSELIKK 48 1 1 1708.625 0711 |2 =2 33.9483 0
59 TPENVSSSELIK S746 1 ] 1394.985 0282 |2| 2 31.7635 0
60 IPENVsSSELIKK S746 1 3 1523.325 0527 |2] 2 297102 | 0.0054
61 VASPENSSNSMENATK S893 1 2 1745.325 0594 2] 23 41.3906 0 Sxx[st] CKI
62 AIPELSDAVsQFENSSGGLVAEYR S129 1 6 2489.345 0.164 |2| 23 45.1165 0 [s1Q PIKK
(I [ AIPELSDAVSQFNsSGGLVAEYR S133 1 2 2489.906 0725 |2| 2 593718 0 [stIxxx[ST] GSK3
64 b TLLNSMQSNAPV(PMR T143 1 | 25 1839.385 0509 2| 23 45.8935 0 P proline-directed
65 IQPSEDEKEAEAECR S350 1 7 1870.365 0594 |2| 23 32.5667 0 S[DEIXE CKlLlike




# Protein Sequence Site(s) #PO4 | TSC| Precursor mass | Error (Da) | z| Obs.z | MM score FDR Motif Kinase/binding motif | Refs.
. SLQLsPCLTDDEQLSK $333,8337 | 2 | 20 1993.165 029 |2 =2 47.197 0 sP p“’h“e'd“;cf)ed (WW- %
67 SLQLSPCLTDDEQLSK $333 1 1 1913.285 041 |2| 2 452128 0 [stIxxx[ST] GSK3
6 SLQLsPCL{DDEQLSK $337, T341 1 7 1993.405 053 |2 2 47.5859 0 sP pmh“e'd“f;t)ed (WW- -
6 SLQLsPCLTDDEQLSK $337 1| o4 1913.185 031 2| 2 38.948 0 sP pmh“e'd“f;t)ed (WW-
70 SLQLSPCL{DDEQLSK T341 1 9 1913.465 059 |2| 2 56.5592 0
. ELSQSSDSSQHQHDSFLPANSSPLAASSTK 5420 1 |17 3223.268 0824 |[3| 23 61.5852 0 sP pmh“e'd“;it)ed (WW- X
Ubp7 S401/5406/S4
72 ELsQSSDssQHQHDSFLPANSSPLAASSTK 07 2 2 3303.278 0834 |[3| 23 31.5933 | 0.0064 Sxx(st] CKI
73 SLPSSELLDSssDKGQQVFK S439/5440 | 1| 21 2231.545 0475 |2| 2 50.8316 | 0.002
74 RsLDILR $493 1 2 951.585 0.061 2 2 35.3742 0 x*
75 LGELsSDDMMLDK S503 1 3 1533.125 0477 |2| 2 36.4709 0
76 RLsDLsVNSSGQISK S648, 651 | 2 1 1750.125 0288 |2| 2 32.8255 0 Sxx(st] CKI
77 RLsDLSVNsSGQISK S648,5654 | 2 | 10 1750.266 0429 |2| 2 41.5824 0 Sxx(st] CKI
78 RLsDLSVNSSGQISK S648 T | 1 1670.565 0728 |2| 2 39.4339 0
79 RLSDLSVNsSGQISK S654 1 2 1670.465 0628 |2| 2 40.8827 0 Sxx(st] CKI
80 LSDLSVNsSGQISK S654 1 2 1514.445 0709 |2| 2 36.7344 0 Sxx(st] CKI
81 GGLTSDNDKysFNNSVYR Y722/8723 | 1 3 2116.446 0522 |2| 2 475216 0
32 WMGMNsPGSTDR S11 1 47 1417.745 0.196 2 2 38.3581 0.0038 sP proline-directed X!
83 KSsLYGSNGINSCGCVDISNVGSESGTK S110 T | 12 2956.598 0321 |3| 3 65.5451 0
84 ESIKPMSIPSQLKQESVEVSNLSStPR T462 1 3 3067.178 0645 |3| 3 42.9948 0 P proline-directed
85 QESVEVSNLSStPR T462 T | 12 1611.725 0023 |2| 23 | 462688 0 P proline-directed
86 SYFDREPSLDAER S505 1 5 1664.168 0446 |3| 3 44.0801 0 [KR]xxs PKA/PKC X
87 SKFFGSSQSNsPK S550 1 6 1479.965 0.292 2 2 40.5044 0 sPK Histone H1 kinase
83 | Ubpo FFGSSQSNsPK S550 1 9 1264.485 0061 2| 2 329137 | 0.0021 SPK Histone HI kinase X
89 FFGSSQSNsPKDSPLR $550 1 2 1833.345 0502 |2| 2 345135 | 0.0013 SPK Histone H1 Kinase X
% FFGSSQsNsPKDSPLR $548,5550 | 2 2 1913.618 0775 |3| 23 | 413943 0 Sxx[stl/sPK | CKIHistone HI kinase
91 FFGSSQsNSPKDsPLRDTHK 5548, S554 2 1 2394.998 0.926 3 39.1385 0 Sxx[st]/sP CKl/proline-directed
FFGSSQSNsPKDsPLRDTHK $550,8554 | 2 | 1 2394278 0206 |3| 3 46.4129 0 oK, sp  |Histone HI kinase/proline-
92 directed
0 KGNVNMPSALSPLR S568 1 9 1562.805 0008 |2 2 35.5641 0 sP pr"l‘“e'd“f\cf)ed (WW-
o GNVNMPSALSPLR S568 1| 45 1434.525 0178 |2 2 53.2642 0 sP pr"l‘“e'd“f\cf)ed (WW-
95 NRKPHTEVVGsPTVVR S655 1 3 1855.598 0618 |3| 23 | 41.7664 0 P proline-directed X
96 Bunl07 KPHTEVVGsPTVVR S655 1 2 1585.105 0.269 2 2 33.6854 0.0028 sP proline-directed
97 VESTGTSVTSPQALSK S710 T | 15 1688.885 0049 |2| 2 35.5883 0
08 VESTGTSVTsPQALSK S717 T | 73 1688.805 003 |2| 2 34.6703 0 sP proline-directed X
99 SKsSKsLQTDFMK S790,5793 | 2 8 1645.945 0195 |2| 2 35.4553 0
100 SSKsLQTDFMK S793 1 1 1366.845 16222 2| 2 29.5159 0 Sxx[st] CKI
101 SVSEIVDKTQSLNI S951 1 3 1612.266 0457 |2| 2 36.9104 0
102 SVSEIVDKTQsLNI 959 1 1 1611.766 0043 2| 2 36.955 0 [KR]xxs PKA/PKC
proline-directed (WW-
Bun62 StPQITGSPLDPNTPVK T37 1 1 1831.305 0395 |2 2 30.965 | 0.0055 P IV)/FHA-1 pT binding

103

motif




# Protein Sequence Site(s) #PO4 | TSC| Precursor mass | Error (Da) | z| Obs.z | MM score FDR Motif Kinase/binding motif | Refs.
STPQITGsPLDPNTPVK S43 1 16 1831.725 0815 2| 2 303142 | 0.0088 sP proline-directed  (WW-
104 v)
Bun62 line-directed/FHA-1 pT
SHNFSSSNtPYLK T116 1|3 1560.425 027 2] 2 44.3447 0 tP Tt AR B 1y
105 binding motif
106 LSEEsQssSNMDDISQK S19/521/ 2 6 2132.078 124 3] 3 49.0096 0 | Sxxstl/ sxxE CKI/CKILlik
SLS. SUUSS SZ4/S26/S27 . . A XX|[S SXX: -11Ke
107 SLSEESQSSSNMDDISQK S19 1 5 2052.278 144 3| 3 66.8216 0 SIDEJXE CKIL-like X
108 SLSEESQSSSNMDDISQKSISLGDASEISK S37 T | 1 3239.388 1447 3| 3 41.6835 0 Sxx(st] CKI
109 SISLGDASEISK S37 T | 17 1285.225 0389 |2| 2 31.0884 0 Sxx[st] CKI X |
110 SISLGDASEISK S39 1 9 1285.805 0.091  [2| 2 33.6944 0 [KR]xxs PKA/PKC X
111| Ubpl2 IPTGWNMsVSNLPLLTER 708 1 5 2106.946 0105 |2| 2 51.2939 0
112 DLEsTVDPLDAHSIEEEDDSEFK S725 T EE 2699.565 043 |2| 2 38.4617 0 X
113 DLESTVDPLDAHSIEEEDDSEFK S734 T | 21 2699.646 0511 |2| 2 62.3641 0
S725/T726,
114 DLEstVDPLDAHSIEEEDDSEFK 734 2 5 2779.666 0531 |2 =2 46.6045 0
115 DLESTVDPLDAHSIEEEDDSEFKDVAPGSYPEPSK S725 1 | 14 3927.848 1136 |3]| 3 633675 0
116 DLESTVDPLDAHSIEEEDDSEFKDV APGSYPEPSK S734 T | 23 3926.378 0334 |3| 3 51.9836 0
117 TILSDKKDDSEDSR S819 1 ] 1688.365 0601 |2| 2 38.7734 0 [KR]xxs PKA/PKC X
118 | Ubp14 YssFSSQGLTLTVPR s453/8454 | 1 | 19 1722.465 0629 |2 2 33.4542 0 S"ﬁiﬂ; I:E‘S[j”/ CKI/PKA/PKB
119 IPTDNDDSRDsVAYALQR S271 1 2 2115.625 0664 |2| 23 | 421824 0 Sxx(st] CKI
10| UPPIS LDHILsPVTAEDVPFHVR §553 1 3 2124.646 0572 |2 23 31.7945 | 0.006 sP pmh“e'd“;’\cf)ed (WW-
121 YHGFDM(DFSASDDDPVLITTK T608 T | 13 2555.078 0983 |3| 23 | 49.5536 0
SSSDLPQEDYPSLNssPtENsNLPISSSR SISO/SI89/S1) 7 3225.128 166 |3]| 23 32.883 0
90/T192/5195
122 sst2
123 FEKTSLSDSK 5208 1 2 1221.125 0559 2| 2 33,4746 0
124 LVsPEPLDDNKDIQFIK 5216 1 3 2050.605 0.569 2 2 35.0474 0.002 sP proline-directed
125| Rpnll VQNEVTLSPEQLR 5265 1 7 1592.525 0731 |2| 23 | 49.0355 0 SP proline-directed X |
126 DISSKsPSGNDALNDK S10 1 8 1727.405 0.63 2 2 41.2491 0 N proline-directed x*
127| Rpnl DISSKsPSGNDALNDKK S10 1 6 1855.628 0758 |3| 23 | 403369 | 0.004 sP proline-directed X
128 DISSKsPSGNDALNDKKGTK S10 1 2 2141.978 0.944 3 3 51.0394 0 N proline-directed
o] TTEEKEA(PMEMDEEK T856 1 3 1977.305 0508 2| 3 45.0112 0 P proline-directed
30| P DAVPASADTEPGEQEAsPPEDFEYPFDDDD 952 1 3 3335.258 0973 |3| 3 54.8409 0 SP proline-directed
131 | Rpn1301 | DQDLLDPARsDVATVSDMMEVDTVEQSEPIAQPTESSK S122 1 7] 4213.988 1094 |3| 3 60.2375 0
Key:

TSC = total spectral counts

#PO4 = number of phosphate groups

MM score = Myrimatch Score

z = charge of specific spectrum

Obs. z = observed charge states for modified sequence

FDR = false discovery rate for sequence

Refs. = site identified in previous study as indicated

Kinase/binding motif as defined by ELM (http://elm.eu.org/links.html)

Footnotes:
a = Wilson-Grady et al.(2008) J Proteome Res, 7 (3), 1088-97.
b = Beltrao et al. (2009) PLoS Biol, 7 (6), e1000134.



Supplemental Figure 1. Representative spectra and observed fragment ion tables for all modified
peptides listed in Supplemental Table II.
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| Pg.| Protein scan Sequence Site(s) # PO4| z | Precursor mass| error (Da)
4 | Ubp2 14301 LIQDLDVFDsPSAGWNDPWSPHSSR S25 1 |3 2904.998 -0.306
6 | Ubp2 14450 LIQDLDVFDSPSAGWNDPWsPHSSR S35 1 |3 2906.078 0.774
g | Ubp2 11504 DRIPVYYEEEELPEPHVisPTK T112/S113 1 |2 2707.345 0.069
10 | Ubp2 11634 IPVYYEEEELPEPHVTsPTK $113 1 |3 2436.338 0.191
12 | Ubp2 14706 IPVYYEEEELPEPHVTsPTKSEFATTSTCMK $113 1 |3 3680.258 0.597
14 | Ubp2 11490 IPVYYEEEELPEPHVtSPTKSEFATTSTCMK T112 1 |3 3695.648 0.014
16 | Ubp2 9205 TTKSEIEVEWR S135 1 |2 1456.865 0.171
18 | Ubp2 15897 SSSHQGSSHSSQPSLFTTFTSLELFLR $179 1 |3 3046.778 -0.658
20 [ Ubp2 6965 SGTsSVMDLSSSR S722 1 |2 1392.805 0.212
22 [ Ubp2 11165 SGtssVMDLSSSR T721/S722/S723 2 |2 1473.525 0.932
24 [ Ubp2 13327 SGTSSVMDLsssRELSNLNER $728/S729/S730 1 |3 2349.248 1.183
26 | Ubp2 11008 sGTsSVMDLsSSRELSNLNER S719/S722, S728/S730 2 |3 2428.898 -0.833
28 | Ubp2 16537 SSSVHPSSVLTYLALIPLTLDQVKsGTsSVMDLSSSR S719, S722 2 |3 4023.548 1.545
30 [ Ucp6 11495 NMGVSEsDAKDSLER S19 1 |2 1717.405 0.669
32 [ Ucp6 12648 GLLFAEDNASFHRPFTDVSAHLssssLsK S43/S44/S45/S46/S48 1 |3 3200.438 -0.9069
34 | Ucpb 13030 GLLFAEDNASFHRPFTDVSAHLssssLsK S43/S44/S45/546/S48 2 |3 3279.458 -0.073
36 | Ucpb 9550 PFTDVSAHLSSSsLSK S46 1 |2 1742.465 0.639
3g | Ucp6 12 LVPIMsstsIASSLPSyQDTFFLPSPR S54/S55/T56/S57/Y65 1 |3 3021.908 1414
40 | Ucpb 144 LVPIMsstsIASSLPSyQDTFFLPSPR S54/S55/T56/S57/Y65 2 |3 3101.708 -1.0938
42 | Ucp6 12968 NVsPSANHNEQWYLVR S463 1 |3 1994.198 1.28
44 | Ucpb 14229 NFIAEDNEYFDDELAGIIHsPtVSTR $555/T557 1 |3 3031.928 -0.45
46 | Ucp6 | 15558 NFIAEDNEYFDDELAGIIHsPtVsTR S555/T557, S559 2 |3 3113.198 0.82
48 | Ucpb 8349 SRNSACEFPESMHVEHSG $598 1 |3 2139.368 -0.472
50 [ Ubp3 2522 HVQGDsPVKK S89 1 |2 1174.146 0.558
52 | Ubp3 11316 SGLDSFDDQssVEASGWTEVGK $281/5282 1 |2 2379.585 -0.423
54 | Nxt3 8060 FLREDVEEEEESPDAVEK S145 1 |3 2229.788 0.818
56 | Nxt3 8395 FLREDVEEEEESPDAVEKEK S145 1 |3 2486.828 0.721
58 [ Nxt3 8646 DVASEPYVNGVQsQEHLPSAK S167 1 |2 2334.985 -0.899
60 [ Nxt3 8362 KDVASEPYVNGVQsQEHLPSAK S167 1 |3 2463.248 1.066
62 [ Nxt3 3220 SQASVSSTASTTGQTVK $285 1 |2 1719.445 0.639
64 | Ubp4 8347 sPIAPLTEDQLSAR S343 1 |3 1577.588 0.805
66 | Sfp47 9339 GVVLSVDTVTsPISQSPK S221 1 |3 1894.118 1.135
68 | Sfp47 8724 KLtPtTSPINSTSLSFVDAK T231, T233 2 |3 2266.838 0.717
70 | Ubp5 8753 MVIGETLVDSQK T3 1 |2 1387.266 0.622
72| Ubp5 6153 MVTGETLVDsQK S10 1 |2 1387.165 0.521
74 | Ubp5 | 13287 MVTGETLVDsQKSLINNDTLLNEK S10 1 |3 2742.128 0.775
76 | Ubp5 | 10353 SLINNDtLLNEK T19 1 |2 1453.766 -0.146
78 | Ubp5 | 12713 CFYNLQFMNEPVStTELTK S274/T275 1 |2 2401.725 0.662
go| Ubp5 [ 11314 EALNPsIQLAELR S554 1 |2 1533.485 0.691
g2 [ Ubp5 9618 VEsPVNELNSTMEEVK $648 1 |2 1900.525 0.669
g4 [ Ubp5 | 15470 tFtQSELSTGDIICFEPCRPSALEDDIVNSGFDSALK T763/T765 1 |3 4200.158 1.264
g6 [ Ftp105 | 14082 NLPKENSELDLSNFQDDLDFENSISQK $136 1 |3 3218.078 -0.385
gg [ Ftp105 | 12742 ENsSELDLSNFQDDLDFENSISQK $136 1 |2 2766.765 0.577
90 [ Ftp105 | 14157 ENSELDLSNFQDDLDFENsISQKNEFSQK $152 1 |3 3500.498 0.97




| Pg.| Protein scan Sequence Site(s) # PO4| z | Precursor mass| error (Da)

92 | Ftp105 | 13460 | 5psypLsPVSTFPASSISLDASSDVSAADVSVGGSSTIK S169 1 |3 3786.638 0.791
94 | Ftp105 | 10677 LNLsPGAAIENQYR S374 1 |2 1625.525 0.73

96 | Ftp105 [ 10334 SQPLVALNSEGssDFESK $652/S653 1 |2 1974.165 0.269
9g | Ftp105 [ 11213 SQPLVALNSEGsSDFESK $649, S652 2 |2 2054.465 0.569
100| Ftp105 | 10086 SSDNTsLDGTPLQNTDFK S664 1 |2 2018.745 -0.136
102| Ftp105 | 9489 SSDNTsLDGTPLQNTDFKK S664 1 |3 2148.458 1.482
104| Ftp105 | 11826 KVAtVEDDSPFDELDK T680 1 |2 1886.825 -0.027
106| Ftp105 | 14537 VAtVEDDSPFDELDKFSSPFSSSSSR T680 1 |2 2915.465 -0.193
108| Ftp105 | 11486 VATVEDDSPFDELDKFSsPFSSSSSR S695 1 |3 2916.008 0.736
110| Ftp105 | 11504 VATVEDDSPFDELDKFsSPFSSSSSR S694 1 |2 2915.706 0.434
112| Ftp105 | 14599 VATVEDDSPFDELDKFSSPFsssssR $698/S699/5700/5701/5702| 1 |2 2915.946 0.674
114| Ftp105 | 13304 NVslsVPTVLQDVFSDSPLVLSR S715/S717 1 |2 2551.686 0.359
116| Ftp105 | 10650 GKIPENVsssELIK S746/S747/S748 1 |2 1579.865 0.045
118| Ftp105 | 8203 GKIPENVsssELIKK S746/S747/S748 1 |2 1708.625 0.711

120| Ftp105 | 9744 IPENVSSSELIK S746 1 |2 1394.985 0.282
122| Ftp105 | 10572 IPENVsSSSELIKK S746 1 |2 1523.325 -0.527
124| Ftp105 | 7173 VASPENSSNsMENATK $893 1 |2 1745.325 0.594
126| Ubp6 18272 AIPELSDAVSQFNSSGGLVAEYR $129 1 |2 2489.345 0.164
128| Ubp6 18122 AIPELSDAVSQFNsSGGLVAEYR S133 1 |2 2489.906 0.725
130| Ubp6 15569 TLLNSMQSNAPVtPMR T143 1 |2 1839.385 0.509
132| Ubp6 9647 IQPSEDEKEAEAECR $359 1 |2 1870.365 0.594
134| Ubp7 9895 sLQLsPCLTDDEQLSK $333, $337 2 |2 1993.165 0.29

136 Ubp7 13954 sLQLSPCLTDDEQLSK $333 1 |2 1913.285 0.41

13g| Ubp7 9756 SLQLsPCLtDDEQLSK $337, T341 1 |2 1993.405 0.53

140| Ubp7 9297 SLQLsSPCLTDDEQLSK S337 1 |2 1913.185 0.31

142| Ubp7 11468 SLQLSPCLtDDEQLSK T341 1 |2 1913.465 0.59

144| Ubp7 10411 ELSQSSDSSQHQHDSFLPANSSPLAASSTK S420 1 |3 3223.268 0.824
146| Ubp7 10959 ELsQSSDssQHQHDSFLPANSSPLAASSTK S401/S406/S407 2 |3 3303.278 0.834
14g| Ubp7 11416 SLPSSELLDSssDKGQQVFK S439/S440 1 |2 2231.545 0.475
150| Ubp7 10013 RsLDILR S493 1 |2 951.585 0.061
152| Ubp7 13453 LGELsSDDMMLDK S503 1 |2 1533.125 0.477
154| Ubp7 9744 RLsDLsVNSSGQISK $648, S651 2 |2 1750.125 0.288
156| Ubp7 9559 RLsDLSVNsSGQISK S648, S654 2 |2 1750.266 0.429
158| Ubp7 9682 RLsDLSVNSSGQISK S648 1 |2 1670.565 0.728
160| Ubp7 9446 RLSDLSVNsSGQISK S654 1 |2 1670.465 0.628
162| Ubp7 8324 LSDLSVNsSGQISK S654 1 |2 1514.445 0.709
164| Ubp7 10401 GGLTSDNDKysFNNSVYR Y722/S723 1 |2 2116.446 0.522
166| Ubp9 8693 WMGMNsPGSTDR S 1 |2 1417.745 0.196
168| Ubp9 9436 KSsLYGSNGINSCGCVDISNVGSESGTK S110 1 |3 2956.598 0.321
170 Ubp9 10550 ESIKPMSIPSQLKQESVEVSNLSStPR T462 1 |3 3067.178 0.645
172| Ubp9 6870 QESVEVSNLSStPR T462 1 |2 1611.725 -0.023
174| Ubp9 8715 SYFDREPsLDAER S505 1 |3 1664.168 0.446
176| Ubp9 6458 SKFFGSSQSNsPK S550 1 |2 1479.965 0.292
17g| Ubp9 5945 FFGSSQSNsPK S550 1 |2 1264.485 -0.061
180| Ubp9 9537 FFGSSQSNsPKDSPLR S550 1 |2 1833.345 0.502
182| Ubp9 8728 FFGSSQsNsPKDSPLR S548, S550 2 |3 1913.618 0.775
184| Ubp9 7018 FFGSSQsNSPKDsPLRDTHK S548, S554 2 |3 2394.998 0.926




| Pg.| Protein scan Sequence Site(s) # PO4| z | Precursor mass| error (Da)
186| Ubp9 7026 FFGSSQSNsPKDsPLRDTHK S550, S554 2 |3 2394.278 0.206
188| Bun107 | 8263 KGNVNMPSALSPLR $568 1 |2 1562.805 -0.008
190| Bun107 | 9800 GNVNMPSALsPLR $568 1 |2 1434.525 -0.178
192| Bun107 | 5875 NRKPHTEVVGsPTVVR S655 1 |3 1855.598 0.618
194| Bun107 | 5792 KPHTEVVGSPTVVR S655 1 |2 1585.105 0.269
196| Bun107 | 8955 VFSTGTSVTSPQALSK S710 1 |2 1688.885 0.049
198| Bun107 | 7794 VFSTGTSVTSPQALSK S717 1 |2 1688.805 0.03
200| Bun107 [ 8179 SKsSKsLQTDFMK $790, S793 2 |2 1645.945 0.195
202| Bun107 [ 6707 SSKsLQTDFMK $793 1 |2 1366.845 16.222
204| Bun107 | 10200 SVSEIVDKTQSLNI $951 1 |2 1612.266 0.457
206| Bun107 | 10317 SVSEIVDKTQsLNI $959 1 |2 1611.766 -0.043
208| Bun62 | 7201 StPQITGSPLDPNTPVK T37 1 |2 1831.305 0.395
210| Bun62 [ 8756 STPQITGSPLDPNTPVK S43 1 |2 1831.725 0.815
212| Bun62 [ 8479 SHNFSSSNtPYLK T116 1 |2 1560.425 -0.27
214| Ubp12 [ 7983 sLsEEsQssSNMDDISQK $19/S21/S24/S26/S27 2 |3 2132.078 1.24
216| Ubp12 [ 8058 SLSEESQSSSNMDDISQK S19 1 |3 2052.278 1.44
218| Ubp12 | 10767 SLSEESQSSSNMDDISQKsISLGDASEISK S37 1 |3 3239.888 1.447
220| Ubp12 | 8042 sISLGDASEISK S37 1 |2 1285.225 -0.389
222| Ubp12 | 10668 SIsLGDASEISK S39 1 |2 1285.805 0.191
224| Ubp12 | 15034 IPTGWNMsVSNLPLLTER S708 1 |2 2106.946 -0.105
226| Ubp12 | 12562 DLEsTVDPLDAHSIEEEDDSEFK S725 1 |2 2699.565 0.43
228| Ubp12 | 13832 DLESTVDPLDAHsIEEEDDSEFK S734 1 |2 2699.646 0.511
230| Ubp12 | 11741 DLEstVDPLDAHsIEEEDDSEFK S725/T726, S734 2 |2 2779.666 0.531
232| Ubp12 | 10728 DLEsTVDPLDAHSIEEEDDSEFKDVAPGSYPEPSK S725 1 |3 3927.848 1.136
234| Ubp12 | 13475 DLESTVDPLDAHsIEEEDDSEFKDVAPGSYPEPSK S734 1 |3 3926.378 -0.334
236 Ubp12 8308 TILSDKKDDSEDSR $819 1 |2 1688.365 0.601
23g| Ubp14 | 11886 YssFSSQGLTLTVPR S453/S454 1 |2 1722.465 0.629
240| Ubp15 | 2973 IPTDNDDSRDsVAYALQR S271 112 2115.625 0.664
242 Ubp15 | 13724 LDHILsPVTAEDVPFHVR S553 1 |2 2124.646 0.572
244| Ubp15 | 4964 YHGFDMtDFSASDDDPVLITTK T608 1 |3 2555.078 0.983
245| Sst2 13745 SSSDLPQFDYPsLNssPtFNsNLPISSSR S186/S189/S190/T192/8195| 1 | 3 3225.128 1.66
247| Sst2 7802 FEKTsLSDSK $208 1 |2 1221.125 0.559
249| Sst2 12002 LVsPEPLDDNKDIQFIK S216 1 |2 2050.605 0.569
251| Rpn11 | 10700 VONEVTLSPEQLR S265 1 |2 1592.525 0.731
253| Rpn1 6781 DISSKsPSGNDALNDK $10 1 |2 1727.405 0.63
255| Rpn1 7133 DISSKsPSGNDALNDKK $10 1 |3 1855.628 0.758
257| Rpnt 7071 DISSKsPSGNDALNDKKGTK $10 1 |3 2141.978 0.944
259| Rpn2 8404 TTEEKEAtPMEMDEEK T856 1 |2 1977.305 0.508
261| Rpn2 | 12078 DAVPASADTEPGEQEAsPPEDFEYPFDDDD 5952 1 |3 3335.258 0.973
263| Rpn1301| 14807 | pQDLLDPARSDVATVSDMMEVDTVEQSEPIAQPTESSK $122 1 13 4213.988 1.094
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