Supplementary figure 1: Reproducibility of the peptide sorting protocol. MALDI-MS
spectra of six consecutive LC-MALDI fractions (labeled n to n + 5} following the four-stages

fraction n fraction n + 3
fraction m+ 1 fraction m + 4

fraction n + 2 fractionn+ 5




Supplementary figure 2: Charge distribution of MAPC peptides identified in the six
different SCX fractions. Most peptides that are neutral at pH 3 are not ratained by the
column and thus present in the first fraction. As column retention increases, the overall
peptide charge shifts to higher values indicating ample fractionation of tryplic peptides by

SCX.
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Supplementary figure 3: Shuffling of methionyl peptides by two cxidation stages.
Three synthetic, single methionyl peptides were used for this study. GIHETTFNSIMK (P1,
diamonds), MDGIVPDIAVGKTR (P2, circles) and PMFIVNTNVPR (P3, triangles). The
alution times of their three oxidized states (unmodified {black), sulfoxide (blue) and sulphone
(red)) are given. Clearly, the hydrophilic shift introduced by H:O; treatment and the
hydrophobic shift introduced by perfarmic acid oxidation are not uniform (e.g. following HO;
oxidation P1 shifts more than 7 min while P3 shifts only 4.5 min, whereas this is 1.4 min for
P1 and about 1 min for P3 after performic acid oxidation). The nat result of such different
back-and-forth shuffles is an improved separation of methionyl peptides, thug allowing a

more efficient selection of peptide ions for further fragmentation analysis.
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Supplementary Table 1: List of enzymes involved in ubigquitination and de-
ubiquitination identified in the MAPC proteome. Proteins are ranked according to their
function in the ubiquitination process and the number of spectra and peptides linked lo each
protein is indicated. Clearly, enzymes involved in all steps of ubiquitination are present —
gither in an active form or dormant - in the MAPC proteoma and a potential equilibrium

between ubiquitination and de-ubiguitination appears to exist in these cells.

Ace, Numb. | Protein Description "!E"‘ i m Comment
P22314 | Ubiquitin-activaling erzyme E1 r 4 E1 {Lin-getivating)
©a5382 | Aulophagy proten THike 1 1 E1 {Lib-activating)
P41228 | Ubiquilin-activaling erayme E1 homaiog 1 1 E1 {Ub-activaling)

1 1
% ¥ 3 :..".
—

FA45ET4 Liniquilin-carboxyi-lemminal hydmdase 7 i de-ubiguitination
POSE346 Libiquin-carbmogd=-temmiral hydoolass isaryme L1 T 1 de-ubiguitination i
QE3008 Prabable Ubiquitin-carbasy-terninal fydmlase FAF-X i 4 de-ubiguilinatian ____if]
PE1754 | Ubiguir-carbanyl-faminsd fydmlass 11 4 Z de-ubiquitinglion
PS45TE | Ubigusn-carooxyl-iemminal rydrolase 14 2 ] da-ubiguitinatian
CAUPLS Liiguin=-caroocyl-berminal Frydrolass 24 2 2 de-ubiquitinatian
CHEC00E Ubiguitin-cakanyl-lerminal Fpdralass T 2 2 de-ubiquitinatian
Q14604 Litiguetin-carboryl-erminal hydrolase 10 1 1. da-ubiguitnation
(157395 Lisguitin-carbaoncyl-berminal Fydrolass 13 i 1 de-ubiquitinatian
i=El= Ubigputin-carbcy-tesminal bydrolass 19 i 1 de-ubkquitmnatian
CALHPS Liguitin-carkanyl-ieeminal hydrolass 15 1 1 de-ubiquitinatian
F153T4 Ubiguatin-carbanyl-terminal hydrolese sceyme L3 1 1 da—mnui'h'mmn
QEVERS Uibiguatin=carbeoonyl-berminal hydrolss mozyme LS 1 1 da-LibEguitnation
F2eT58] | Ubigutin-spachic prolainass 34 1 1 de-uhiquitiatian




Supplementary Table 2: List of identified ubiquitinated peptides. These peplides were

identified by re-searching the data, now allowing for diglycing motif on internal lysine

residues (such modified lysines are indicated in the peptide sequence with an asterisk).

| Protein Description & Accession Number ldentified Peptide Probein Funetion
2686 prosease regulatory subunit 4 [PE2191) FNQEQMKPLEEK GEEER™ :}mi" i","’" l’;‘:‘f"", SRR Searacetion of

COAGE artigon precursar (Q13740)

AT WM DNIR ™

cell adhesion, signal transduction

DM& replication licensing facior MCMT [F13033)

MNK*SEDDESGAGELTREELR™

mvalvad in ONA replication

Krav interaction trapped prodein 1 (000523 BILLER GK™ small GTPase regulator sctivily
rmpli EGF-like-domain protein & precursor i 5 ERCDERY™ sacreted? caleium ion binding




Supplementary Table 3: List of 163 identified MAPC proteins known or predicted to
cross the plasma membrane. The TMHMM Server version 2.0 at
hitp:/fwww.chs diu dk/services TMHMM-2.0f was first used to indicate MAPC proteins that
had at least one predicted helix crossing a biological membrane. Their comesponding
information stored in the SwissProt database at hitpwus expasy.org/sprot! was then

browsed and only those proteins known or predicted to penatrate the plasma membrane are
listed here. The number of predicted helices (column “PredHel™) and the number of MALDI-
MS/MS spectra coupled to the proteins (column “Spectra”) are given._Furthermere when

identifiag

Presein descipton and database accession mumisaer Predhe = 2 IV Idanitified i othar shidiag T
| B5T4 cncoloatal antigen precusor 4113641) 1 1
| 806 ardgen waran (Fragrman] (Q53HFT) 2 1
ADIAM 9 precurse (C13643) 1 2
B ot plaSITS MMbNaNE-35500 ried pectein {Q8HDCH -4
Amirdipeplidase M (PI6148)
Armyicid bats A4 profen precursor (PSDET)
Ao prolian 3 precorsor (ODE4ET)
;thh'nl: LBHEL 0L Drodnin 1 precursorJaEYnTE)
Angio paein 1 rectplor preounser [(D0ZT63|
Anifeac foxin recepior | precumsor (CISHENE]
Anuapaen-4 FRIGAT)
ARLEIPZ |DANEHE)
ARMCAZ promin (QTL)
ATP-serstive nwor recier polessim channal T4 SIEINES)
Auopragy peten G- 1 [CTE3CE)
Bt Pk bt-darii st facinr Peoepin: predursar (POSE1S)
Cakum-aoiaied potzssiam channel alphs sabuni 1 {012781)
| Carbonic anhydmss 1 precussor {OE3T0)
Camrppeptidis O pracusar (OTS0TE)
CO18E anbigen procursor {013740)
COA4 andgan precursar [P16ITH
CORZ andgan (927701)
COAY antgan precumer [PAA0ED)
| Cal surdace gheepmiein MUCE pracursor [PAT121)
Chemoling-ip cior super fomiy member G (OIENKTG)
| Cholingsinmse precursor [POGZTA]
| Chmmnsame 10 apn readng frams 4 [DENUR)
CLOCHE peatain (Fragmant) (D7Z404)
Camaotn assooiatad praiesn 4 peeawsor (PTEIGT]
(Caemack Evires and adenovinus recepior precumscr |ﬂ':1!|:1|:|:.“
| OFITE12 (0ALIH
Dipapityl pestizasa £ (PF74ET)
Deaesia, CLE and LCCL domain contining prolesn 9 peecursor (I BMBTG| |
Dwad homiokng subdamily B mamoar 12 |QEMNEE) |
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Ectonucleotide pyrophosphatase/phosphodiesterase 1 (P22413)
ELOVLS protein (Fragment) (Q7L2S5)
Endothelial protein C receptor precursor (QQUNNS)

Endothelin-converting enzyme 1 (P42892)

Ephrin type-A receptor 2 precursor (P29317)

Ephrin type-B receptor 2 precursor (P29323)

Ephrin type-B receptor 4 precursor (P54760)

FLJ14466 protein (Q96D31)

GL0O04 (Q9NRG8)

Granulocyte colony stimulating factor receptor precursor (Q99062)

ala|lw[alalalalalo] -

High-affinity cationic amino acid transporter-1 (P30825)

High-affinity copper uptake protein 1 (015431)

HSPCO009 (Q9Y2R0)

HSPCO039 protein (QIY5U9)

HSPC179 (QINZZ1)

HSPC202 (Q9P0S3)

Hypothetical protein (QBNFQ8)

Hypothetical protein (Fragment) (Q53GI7)

Hypothetical protein DKFZp434C2415 (Q9GZZ9)

Hypothetical protein DKFZp564A026 (Fragment) (Q9Y438)

Hypothetical protein DKFZp66600510 (Fragment) {Q658X86)

Hypothetical protein DKFZp781020198 (Q68CQ7)

Hypothetical protein FLJ12436 (Q9HAOD1)

Hypothetical protein FLJ14363 (Q96KC3)

Hypothetical protein FLJ14400 (QS6KAS)

Hypothetical protein FLJ22969 (Q9HS5V8)

Hypothetical protein FLJ30001 (Q96NW2)

Hypothetical protein FLJ30107 (Q96NTS5)

Hypothetical protein FLJ40269 (QBN7WS)

Hypothetical protein FLJ40946 (Q8N7KE)

Hypothetical protein FLJ90251 (QBNCH3)

Hypothetical protein FLJ30433 (Q8NC77) 1

Hypothetical protein FLJ90509 (Q8NC37) 7

Hypothetical protein FLJ30709 (Q8NBW4) 1"

Hypothetical protein FLJ90767 (Q8N2I1) 1

Hypothetical protein LOC 196463 (Q8NHPS) 1

Hypothetical protein MGC15523 (Q96C66) 9

Hypothetical protein MGC17943 (Q8WUHS) : 2
1
1

Py
rS

D] m|lw]lalalalalw

alplalalatn

-
-

Nlalolalnp|a]lalal-

-
pry

afaloa|lalalw|mp|lw|alfalala|lalalsalno]=|-

N=

alalala

Hypothetical protein PSEC0198 (Q8N2F6)
Hypothetical protein PSEC0249 (Q8NBI8)
Hypotheticai protein PSEC0252 (Q8NBIS) 11
Integrin alpha-1 (P56199)

integrin alpha-2 precursor (P17301)

44 -
44,45

44
44, 46

44
44,46

alalalalale|-alwn

-
N

Integrin alpha-3 precursor (P26006)

w

Integrin alpha-5 precursor (P08648)

-
ey

Integrin alpha-V precursor (P06756)
Integrin beta-1 precursor (P05556)

Interferon-induced transmembrane protein 3 (Q01628)

interleukin-6 receptor beta chain precursor (P40189)

KIAAD747 protein (Fragment) (094848)

KIAA1201 protein (Fragment) (QOULLY)

KIAA 1250 protein {Fragment) (Q9ULHO)

Leucine-rich repeats and calponin homology domain containing protein 4 (075427)
Leucyl-cystinyl aminopeptidase (Q9UIQ6)

LOC51337 protein (Q8WUY1)

alalalalala|Nn]alal—nw|=2)-

aln|=ajalala]a]la|e

-
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Low-density lipoprotein receptor-related protein 1 precursor (Q07954) 1 13

Low-density lipoprotein receptor-related protein 10 precursor (Q7Z4F1) 1 2

Lutheran blood group glycoprotein precursor (P50895) 1 1

MARCHS protein (Q96GG2) 2 1

Mast/stem cell growth factor receptor precursor (P10721) 2 1

Matrix metalloproteinase-14 precursor (P50281) 1 2

Melanoma-associated chondroitin sulfate proteoglycan (Q92675) 1 7

Membrane associated progesterone receptor component 2 (015173) 1 1

MLN64 N-terminal domain homolog (095772) 4 1

Multidrug resistance-associated protein 1 (P33527) 16 1

Multidrug resistance-associated protein 4 (015439) 1" 1

Myeloid-associated differentiation marker (Q96S97) 8 1

Myoferlin (QINZM1) 1 25

Neprilysin (P08473) 1 44, 46
Neural-cadherin precursor (P19022) 1

Neurofascin precursor (094856) 1 T
Neuropilin-2 precursor (060462) 1

ORM1-like 3 (Q6UY83) 2

OTTHUMPO00000016463 (Fragment) (Q5JTD2) 4

P63 protein (Q07065)
Plasma membrane calcium-transporting ATPase 1 {P20020)

N

Plasma membrane calcium-transporting ATPase 4 (P23634)
Platelet-endothelial tetraspan antigen 3 (P48509)
Poliovirus receptor precursor (P15151)

Poliovirus receptor related protein 2 precursor (Q92692)
Polycystin-2 (Q13563)

Polyposis locus protein 1 (Q00765)

Potassium channel subfamily K member 5 (095279)
Probable cation-transporting ATPase 13A1 (Q9HD20)
Probable G-protein coupled receptor 144 (Q7Z27M1)
Probable G-protein coupled receptor 37 precursor (015354)

Pro-neuregulin-1 precursor (Q02297)

Protein BATS (095870)

Protein C100:f70 (QINZ45)

Protein C1orf8 precursor (Q9BXS4)

Protein HSPC163 (Q9P003)

Protein KIAAD152 precursor (Q14165)

Protein 0S-9 precursor (Q13438)
Protocadherin gamma B5 precursor (Q9Y5G0)

Receptor-type tyrosine-protein phosphatase kappa precursor (Q15262)

Receptor-type tyrosine-protein phosphatase-like N precursor (Q16849)
Rhomboid family 1 (Q96CC6)
Ryanodine receptor 3 (Q15413)

DO |2 N2 a]lalW][2] 2 1N]2 N O|IN|OIN|N|2|=2&j0| N

alalolnjal=aslalalaloalalalalalalalalalalalalafin]|alalalalalajalalw]lalwIn{~wlm|wlalalals

SDFR1 protein (QENVX7) 1
Secretory carrier-associated membrane protein 1 (015126) 4
Seprase (Q12884) 1

Signal peptide peptidase-like 2B (Q8TCT7) 8
Signal-regulatory protein beta-2 precursor (Q9P1W8) 1

SLC15A4 protein (Q8TAHO) 10
Sodium bicarbonate cotransporter NBC1 (Q9NRZ1) 7
Sodium/calcium exchanger 2 precursor (QSUPRS)

Solute carrier family 12, member § (Q9H2X9) 12
SPFH domain protein 1 precursor (075477)

Stomatin-like protein 1 (Q9UBI4) 1

Stromal interaction molecule 1 precursor (Q13586) 1
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Synaptic glycoprotein SC2 (QINZ01)
T-cell surface glycoprotein E2 precursor (P14209)

Transfernin receptor protein 1 (P02786)

Transient receptor potential cation channel subfamily V member 2 (Q9Y5S1)

Transient receptor potential cation channel subfamily V member 5 (QSNQAS)

Transmembrane 9 superfamily protein member 3 precursor (QSHD45)

Transmembrane 9 superfamily protein member 4 (Q92544)

Transmembrane anchor protein 1 (P84157)
Transmembrane protein 16C (Q98YT9)
Transmembrane protein 24 (014523)

Tyrosine-protein kinase-like 7 precursor (Q13308)

UPF0347 protein LOC55831 (Q9P0I2)

Vacuolar proton translocating ATPase 116 kDa subunit a isoform 1 (Q93050)
Vang-like protein 1 (Q8TAA9)

Very low-density lipoprotein receptor precursor (P98155)

SlaiNIdvIN(a|lw|s2|lojlOo|NI (a2

-

V-set and immunoglobulin domain containing protein 2 precursor (Q961Q7)

X-linked interleukin-1 receptor accessory protein-like 2 precursor (QINP60)
YIF1B protein (Q96C02)
Zinc finger protein 179 (Q9ULXS5)

alw|a]lalalala|lwlalalalviIv]|wlallo
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