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BRI (Black Swallowtail) — i & Hft
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O Human mammary epithelial cell (HMEC)
O HCC2218: breast cancer cell line

Log,(Genome HCC2218/genome HMEC)
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20S Proteasome 26S Proteasome
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#
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§
x

Log,(Genome HCC2218/genome HMEC)
o
|

1
N
I

I ! T T L

|
-5 0 5 -5 0 5
Log,(Proteome HCC2218/proteome HMEC) Log,(Proteome HCC2218/proteome HMEC)
Geiger et al., “Proteomic changes resulting from gene copy number
variations in cancer cells”, PLoS Genet. 2010, 6, €1001090.
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[ Proteomics, 19954

J
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ABAXNHERRYINEE

& XEMEERENERAR
& EESSIEE. M. Mpa. HL, £TBE. U
& AEPMRGREEBRMNERNERRER

FEh
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o —NEMERAEEES OMEAR?
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EHELYE vs. EF4H

O FRFFBEMMRNASSEIZERERR
SRMRNARIEERKE, SREKPEHT

u
|
I
ol
Al

D E%EIJ\E,‘Jié'E:
£ mRNA, RNABIIE, EiFE&p
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FEHBRAMFTREE RN

Medical T Slﬁnalﬁ o Disease
Microbiology Fanscuetion  » rechanisms
Drug Discovery \ / Glycosylation
Tareet m Fﬁ Protein Expression
L arset Proteome Profiling Post-translational .
Identification/validation Mining e Phosphorylation
Differential Display Proteolysis
PROTEOMICS
Yeast Genomics gﬁﬂE Yeast two-hybrid
Affinity Purified Functional Protein-protein C itati
Protein Complexes Proteomics Structural Interactions O-precipatalion
Proteomics
Mouse Knockouts Phage Display
Organelle Protein
Composition Subprotgome Complexes
[solation

Graves and Haystead (2002)

_ : Microbiol & Molec. Biol.
Bioinformatics, 2025, HUST Rev. 66, 39-63




W =] EERZ Rk (2D-Page)
‘1’ & tH& L (Liquid Chromatography, LC)
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Mo 113
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COO™ COO

H.N—C—H H.N—C—H
CH, ?Hz
(‘300— P

CH; CHj;

Aspartate

Leucine
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| .
Ru R

H....HN-CH-CO:NH-CH-CO-NH-CH-CO-...OH
i : , E :

/

N-terminus |

s

| .
C-terminus

AAresidue;; AAresidue, AAresidue;,,
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FHA/ITTE

BLAST Align Retrieve/ID mapping Peptide search

UniProtKB - P02666 (CASB_BOVIN)
DISplay |m| laFurmat”ﬁ'Add to basket”@H'\stary | *® Feedback D Help video ¥ Other tutorials ar

Protein | Beta-casein
Publications
; Gene  CSN2
Feature viewer
Organism | Bos taurus (Bovine)

! http://www.uniprot.org/uniprot/P02666

Feature table

Compute pl/Mw tool

Compute pl/Mw is a tool which allows the comput

Documentation is available.

Compute pliMw
Compute pl/Mw for Swiss-Prot/ TrEMBL entries or

Please enter one or more UniProtKB/Swiss-Prot p CASB_BOVIN (P02666)

theoretical pl and Mw (molecular weight) will then b

CASE_BOVIN Beta-casein precursor [Contains: Casoparan; Antioxidant peptide; Casohypotensin]
[ Bos taurus (Bovine).
The computation has been carried out on the complete sequence (224 amino acids).

Molecular weight (Da): 25107 .23 (average mass), 25091.25 (monaisotopic mass)

% Theoretical pl: 5.26

Or upload a file from your computer, containing one
Resolution: ® Average or © Monoisotopic

| Click here to compute pl/Mw | Reset |

http://web.expasy.org/compute_pi/
Bioinformatics, 2025, HUST




—HERERRH Kk (2D-Page)

w! wn
» &
T >
P 9]
Q) m
M J
| o n 30
ll | L 2al & -
. -— 27 =
a0 M@ .' & 28 5o
'.. - 25 26
28 | . » 12 22 R
51 si= | 10 9 - 1
- b # -
[ e - - t \
- 16 15
14 13 T 5’ P
1 7 -
- 6
s 1 ’
3 2 L
- 6
5 j — - = - e
3 3 ! Basic Acidic



A B
S
§ | Protein separation
§ Gel / LC / multi-dimensional LC
8 l

| l . l ime

| | | |
: Fracton1 1 Fraction2 '  Fraction3 | Fraction4 | L
| | | | . . .

. 120 ! @,3,45(6) ' (65,6789 ' (910,11 Enzymatic digostion

! | | | |

|
C Selected ions () L

Peptide separation
MS mode LC / multi—dimentional LC
‘ | ‘ | | ‘
MS/MS mode "*1 MS analysis
| mi

3 ‘ ‘ | ‘ ‘

v L1

doi:10.1371/journal.pcbi.0030114.g001
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K Ex g i

O Rkfig (Peptidase)
& FEERES (Trypsin): K/R!, not with P
) JﬁEEEﬁ (Chymotrypsin): Fi/kKESREES
@ Arg-C: R !
® Glu-C: E!
& Lys-C: K!
@ V8-protease: E!
& Pepsin — R4 3F55, FEHLYIE

ln)
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15 E LAC

BEMKRE _ 762

1-letter | 3-letter | Chemical | Monois 100
. |Average ()
code code formula | otopic e
Ala | C,H,ON |71.0371|71.0788 3 875
C
R Arg | C4H,,0N, |156.101 |156.188 3
<
N A 114.043 | 114.104
SN C,HgO,N, 3 0 .02’
D Asp | C,H;O;N |[115.027 |115.089 [
o 1022
C Cys C3H;ONS |103.009 |103.139 nd
S 778 907102f 1080
E Glu | CH,0,N |129.043 |129.116 °0 1 TR
Q Gln CsHgO,N, |128.059 |128.131 250 500 m/z 750 1000
G Gly C,H;ON |[57.0215 | 57.0519
H His C¢H,0ON; |137.059 |137.141
I lle C-H 113.084 | 113.159 =1 =
6H110N Jﬁi%#
L Leu CeH;;ON | 113.084 |113.159
K lys | CgH,,ON, |128.095 |128.174
M Met CsHgONS | 131.04 |131.193
~3ifr
F[ e | cmon (10w [1617 5 RiE— B EERF
P Pro | C.H,ON |97.0528|97.1167
S Ser | C4H;O,N | 87.032 |87.0782
T Thr C,H,0,N |[101.048 | 101.105
W Trp C,,H;0ON, | 186.079 | 186.213
Y Tyr CoHgO,N | 163.063 | 163.176
v Val CsHyON [ 99.0684 | 99.1326 Bioinformatics, 2025, HUST
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RRESfEESE . — 4R

O Tandem MS, MS/MS

Mass
Analyzer 2

]—)[ Detector

Mass Frag-
[Ion Source _>[Analyzer1 —> mentation l El
H B, O E;
| | I b l
N—C—C N—C—C==0"
| | | |
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LC-MS/MS

lon Source

Frag- Mass
Analyzer iy mentation ) Analyzer 2

Mass

v

Detector

intensity
intensity
intensity
intensity

]
intensity
r

intensity
—
intensity

intensity

intensity

——
intensity
ity |
intensity
—
intensity

AL {i AL {i Ll

mass/charge mass/charge mass/charge mass/charge  mass/charge
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lon Mass
Detector
[ Source I I Analyzer I I

MALDI
ESI

4

intensity

mass/charge
Bioinformatics, 2025, HUST




[}
@ 'f; :}{"‘;mf = \
Ga -&ﬂ‘f fj}:'_*"j:@:;_i:.@;;&.'_.'.p JEE% *ﬁ j:'/_s' :r"J =l
: 0a@,°00 . 0cge.o?! oo 7|(/)\ B
— A R
» & 0 % H

~1.5-2.5 kV E f?;ﬁ

Bioinformatics, 2025, HUST




B B B A R R EE S

: —>[ Bﬁ%ﬁ. H RN Es J

OH

I\/\/,\?H
V4

a- BE-4- BEE R
(alpha-cyano-4-hydroxycinnamic acid)
Bioinformatics, 2025, HUST




[ Detector]

BT EEE
LT

.......



1B % RS

Electrode 1

Amplifier

Electrode2 =

Bioinformatics, 2025, HUST




| Analyzer

O %{ThAtE (Time-of-flight, TOF)
O Rf#ii%H (Magnetic Sector)

O PUZR#F (quadrupoles, Q)

O EFBF (lon trap, IT)

O BF
O #iE

Tied

L (ion cyclotron resonance, ICR)
B (Orbitrap)

Bioinformatics, 2025, HUST
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Fema=m%Y - 2(E+vxB)
dt
@ 2 EBEH
E HBipEE

R

d— v RE
mav — - — B HilpEE
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Z | dt
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Time-of -Flight, TOF

2
A/:HDL
2
L =vt
L
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X{THHE]
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DETECTION

Faraday

collectors
Mass 46 —1---

Mass 45— |
Mass 44 ——3- i

wen: JUDLIN D rmmmmeee

Amplifiers V\/\/

-

ION SOURCE Ratio

output

Beam focussing
<<« Ion acelerator
i
\ Electron trap
lon repeller
Gas inflow (from behind)
lonizing filament

Bioinformatics, 2025,
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T2
DETECTOR

IONS | fto detector}
FESONant ion
(detecied)
NEN=-resanance an
soues 5l (ot }
Y
—U -V cos(wt)

U +V cos(awt)
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&R (Orbitrap)

» Characteristic frequencies

Fraguancy of retahon w,

Frequency of radial oscillalions w,

Fraquancy of axial oscilations s,

Thenne: 5 = LT0 ORETRAP XL

LTQ Orbitrap XL Bioinformatics, 2025, HUST




UL FF - 18] 4T SR B &

O HitEEL MR (Collision Activated Dissociation)

{Ion SourceJ Detector ]

Mass Frag- Mass
Analyzer 1 mentation Analyzer 2

Quadrupole Time-of-Flight

Bioinformatics, 2025, HUST | ‘ | ‘ ‘ |




Linear Ion Trap / Orbitrap

ESI Linear lon Trap

lon
Source

J

Frag-
mentatlon
>\CAD
ETD
Frag- Mass
Detector mentatlon Analyzer 2 Detector
\ / Orbitrap
< £
A Stacked Ring 8 Dual linear c Combo C-trap/
* lon Guide * ion trap . HCD collision cell
!_1_\ A A
] | [ |
Electrospray lon Source S-Lens Square Quadrupole Octopole High Pressure Cell  Low Pressure Cell Multipole C-Trap HCD Collision Cell

—]

A ¢ mig—t

=

— Jn

E

Olsen J V et al. Mol Cell Proteomics 2009, 8:2759-2769

©
@

Orhitrap
Mass Analyzer
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JRiZE: MALDI-TOF

RXES 5%,

E vs. m/z | M
'AJL BRI

Bioinformatics, P zmo v 2910
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JRiZE: ESI-LC-MS/MS

RREIEEE vs m/z vs time

i

(62

875

o

750 1000

m/z
Fragment intensity vs m/z
Time -~ Simae, cvmo,ion,




MALDI ESI

Peptide

intensity

1+ 2+
2
Z’ -
Q
E
2t T L
mass/charge mass/charge
m M+nH w-szs
- = n — B
Z n H- RFHSTE

O 9 F=898 DaRJRkER

& 57
& 57

14 H*: (898 + 1)/ 1 = 899 m/z
521 H*: (898 + 2) / 2 = 450 m/z

& 155

531H*: (898 + 3) / 3 = 300.3 m/z

Bioinformatics, 2025, HUST




FILE 577

O m=1035Da O m= 1878 Da m=2234Da
12C O
14
£ 16CN)I +1Da
gl
S +2Da
+§Da
m/z m/z m/z
0.015% 2H
1.11% 13C
0.366% 1°N
{Y4512C and 13C: 0.038% 170, 0.200% 180,
p=0.0111 0.75% 33S, 4.21% 34S, 0.02% 36S
n: BKEFRCHI M n
m: BXERsRI3CH MY T = ) p™ (1 — p)™m
T,: BXEE M B3CRyF X 5d B Bioinformaticm025, H




4#E3R (Resolution)

AM = full width at half maximum (FWHM)

AM = BNRBIENSBELES, RERHFHTEL
RIHEF 500

50 % — —

Relative Intensity

I I I I I
4995 500.0 500.5 501.5 502.0
m/z

STEE (R) = M/AM = 500/0.5 = 1000

0 SEHSRRLEBX S ZEAL (acetylation,
+42 .0100)f1=HE{t (Trimethylation, 42.0464)?
& R = 1600/0.0364 = 43,956
& 1/R = 22.75 ppm

Bioinformatics, 2025, HUST




O ppm = AM/M = 106

Mass Dynamic
Instrument Applications Resolution | accuracy | Sensitivity range Scan rate
LIT (LTQ) Bottom-up protein identification in 2000 100 ppm Femtomole | le4 Fast
high-complexity, high-throughput
analysis, LC-MS" capabilites
TQ (TSQ) Bottom-up peptide and protein 2000 100 ppm | Attomole le6 Moderate
quantification; medium complexity
samples, peptide and protein
quantification (SRM, MRM, precursor,
product, neutral fragment monitoring)
LTQ- Protein identification, quantification, 100,000 2 ppm Femtomole | le4 Moderate
Orbitrap PTM identification
LCTQ-FTICR, Protein identification, quantification, 500,000 <2 ppm Femtomole | le4 Slow, slow
Q-FTICR PTM identification, top-down protein
identification
Q-TOEK Bottom-up, top-down protein 10,000 2-5ppm | Attomole le6 Moderate, fast
I[T-TOF identification, P'I'M 1dentification
Q-LIT Bottom-up peptide and protein 2,000 100 ppm | Attomole le6 Moderate, fast

quantification; medium complexity
samples, peptide and protein
quantification (SRM, MRM, precursor,
product, neutral fragment monitoring)
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IS (Peak height):
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—— Experimental spectrum
= Peak model
E Estimated noise

MW [~

Signal intensity [arbitrary unit]

1 i | |

1150 1155 1160
miz [ Da]

doi:10.1371/journal.pcbi.0030114.g003
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[ Peptide Mass Fingerprinting (PMF)
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ARERIEEUEETE

%Jjntenfity .

330.087

4= B-casein i

11111111

=[.:37)

L I

645.998
780.102

742.083 748.017
830.087 2186.111

333333

@ 909.840
e . _L_aﬂzmsm? .

2E00 3300
Iass [miz)




IR BRI AR EZ HE AX

»zp|POZ66R |CASE_BOVIN Beta-caszein 05=Fos taurus GN=CSN? PE=1 5v=2
MEVLILACLVALALARELEELNVPGEIVESLSSSEESITRINEE IEEFQSEEQUATEDEL
QADEITHPFAQTQSLVYPFPGE IPNSLPQNIFPL T TPV VWP PFLOQPEVMG VEEVEEANATE
HEEMPFPEYPVEFPF TESQSL TL TDWENLHLPLPLLG SWMHGPHIPLPE TYMFPPQSVLSL
SQSEVLPVPQREAVPTPQREDMP IQAFLLYQEPVLGPVREGFFPIIV

PeptideMass

PeptideMass [references] cleaves a protein sequence from the UniProt Knowledgebase (Swiss
isoelectric point and mass values for the protein of interest. If desired, PeptideMass can return th
variants.

Instructions are available.

Enter a UniProtKB protein identifier, ID (e.g. ALBU_HUMAN), or accession number, AC (e.g. PO
MAD SRDP ASDOMGHWE EQRAAQE ADVL T TG AGNPVGDELNVI TVGPRGEL
LVQDVVF TDEMAHFDRERIF

ERVVHAKGAGAFGYFEVIHDI TKYSKAKVFEHIGKK TPIAVRF STVAGES
GSADTVRDPRGFAVEFYTED

GNWDLVGHNTE IFFIRDPILFF SFTHSQERNPQ THLEDFDMVWDF W SLEF
ESLHQVSFLFSDRGIPDGHER

HMHNG VG SHTFEL VNANGEAVTCEFHYE TDGG TENL SVED AARL SQEDFD T
GIRDLFNATATGKYPSWIFY

TQVMTFNQAE TFPFNFFDL TEVWPHKD YPL IFVGKL VLNENFVNYF AEVE
QTAFDPSNMPEG IEASPDEN .
LQGRLF AYPDTHRHRLGPNTLHIP¥RCP YRARY ANTQRDGPHCHADNGG G
APNYYPNSFGAPEQQP SALE p

Reset |the fields. | Perform |the cleavage of the protein.

The peptide masses are
with cysteines treated with: | nothing (in reduced form}
with acrylamide adducts
with methionines oxidized
® [M+H]" or [M] or [M-H] or [r-v-‘|+2H]2‘ or [I‘-«‘I+3H]3‘ .
average or ® monoisotopic.

Select an enzyme | Trypsin v

http://web.expasy.org/peptide_mass/

The peptide masses from your sequence are:

[Theoretical pl: 6.90 / Mw (average mass): 59756.17 / Mw (monoisotopic mass): 59718.75]

mass peosition #MC modifications

45699768 389-430
3432.6285 274-301
3209.5149 178-203
3176.4880 321-349
2518.2037 136-156
2189.0685 48-66

2184.0720 481-499
1755.8999 366-380
1712.8278 78-93

1708.8877 507-522
1528.8158 157-169
14936979 432-444
1483.7023 113127
1481.7383 445-456
14147172 2438

1342.5844 6-16

12926117 253-263
12806303 222.233
1278.5684 211-221
1119.5581 355-363
1097.5772 459-468
1049.5625 264-273
1001.5666 307-315
974.4901 244-252
968.5887 39-47

962.5305 469-476

849.4465 500-506
R37 ARTT 171 177

Bioinformatics, 2025, HUST
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peptide sequence
DGPMCMQDNQGGAPNYYPNS FGAPEQQPSALEHSIQYSGE VR
YPSWTFYIQVMTFNQAETFP FNPFDLTK
DPDMVWDFWSLRPESLHQVS FLFSDR
NPVNYFAEVEQIAFDPSNMP PGIEASPDK
FYTEDGNWDLVGNNTPIFFIR
GPLLVQDVVFTDEMAHFDR
NFTEVHPDYGSHIQALLDK
LGPNYLHIPVYNCPYR
GAGAFGYFEVTHDITK
NAIHTFVQSGSHLAAR
DPILFPSFIHSQK
FNTANDDNVTQWVR
FSTVAGESGSADTVR
AFYVNVLNEEQR
ADVLTTGAGNPVGDK
DPASDQMQHWK
LSQEDPDYGIR
LVNANGEAVYCK
HMNGYGSHTFK
LFAYPDTHR
LCENIAGHLK
DLFNAIATGK
DYPLIPVGK
NLSVEDAAR
LNVITVGPR
DAQIFIQK

YNAEKPK
NPNATHI K



RE IR

% intensity
= h o
[ o [

D gzlzlj_\JJ\ESE

BIEREZENTRIFIRE

O 4§ SEFRIE 5SS

330.087

HIeIELE BT 5

|IPM(a) — PM(b)| < Error
score(TM(a), TM(b,))

909,840
186.111
ke M _L_3.1_21.s1_~a? )

1300 2600 3300
hass [miz)




Mowse

The Mowse scoring algorithm is described in [Pappin, 1993].

The first stage of a Mowse search is to compare the calculated peptide masses for each entry in the sequence
database with the set of experimental data. Each calculated value which falls within a given mass tolerance of an
experimental value counts as a match. A molecular weight range for the intact protein can be used as a pre-filter.

Rather than just counting the number of matching peptides, Mowse uses empirically determined factors to assign a
statistical weight to each individual peptide match. The matrix of weighting factors is calculated during the database
build stage, as follows:

A frequency factor matrix, F, is created, in which each row represents an interval of 100 Da in peptide mass, and each
column an interval of 10 kDa in intact protein mass. As each sequence entry is processed, the appropriate matrix
elements ff}j are incremented so as to accumulate statistics on the size distribution of peptide masses as a function
of protein mass. The elements of F are then normalised by dividing the elements of each 10 kDa column by the
largest value in that column to give the Mowse factor matrix M:

fz',.r'

.=
1,
P;rf

After searching the experimental mass values against a calculated peptide mass database, the score for each entry is
calculated according to:

50,000
MFr:ut * I;I N, J

max in coluran j

Scowr =

Where Mp,¢ is the molecular weight of the entry and the product term is calculated from the Mowse factor elements
for each match between the experimental data and peptide masses calculated from the enftry.

DIOITNUITTIAULS, £ULD, MMUD |
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Ik B 0-10kDa [10-20kDa|20-30kDa| ...
0-100 Da 54 23 7
100-200 Da 34 12 23
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MASCOT PMF

MASCOT Peptide Mass Fingerprint

D 1 E
1 /‘ Your name |Yu Xue Email [xueyu@hust edu.cn

Search title |PP1

a SWi s s P rot Database(s) |Flants_EST - Enzyme | Trypsin v

Prokaryotes_EST

Rodents_EST Allow upto |1 T | missed cleavages
Verebrates EST

| |- none selected — Acetyl (K)
= Acetyl (M-term)

n
a I ryps I n contaminants -
Taxonomy | .. ... ... ... Mammalia (mammals) v
Acetyl (Protein N-term)
Amidated (C-term)
Amidated (Protein C-term)
n p ut Display all modifications Ammonia-loss (N-term C)

Biotin (K)

2 |- none selected - Biotin (N-term)
3 645.998 - Carbamidomethyl (C)
- Carbamyl (K)

3 742.083 Carbamyl (N-term) -

Protein mass kDa Peptide tol. + |12 Da v

:> 748017 Mass values ®MH* CMp OM-H” Monoisotopic ® Average
<2 780.102 Data file BRI | FAFEAXH

® Query

< 830.087 045,908

Data input 742. 083

T48. 017
2 2186.111 1.1
2186.111 P
Decoy Report top |AUTO ¥ | hits
Start Search ... Reset Form

http://www.matrixscience.com/cgi/search_form.pI?FORMVER=2&SEARCH=PMF



MASCOT PMF

MATRIX

science Mascot Search Results

4 Mar 2017 at 0B:51:57 GNT
82 for CASE_BOVIH, Beta casein 05=Bos taurus GH=C5N2? PE=1 5¥=2

Timestamp
Top Score

Ozer : Tu Xue

Email : xueyudhust. edu. cn

Search title : PFP1

Database : SwissProt 2017_02 (bb3655 zequences: 19817T7H66 residues)
Taxonomy : Mammalia (mammalszs) (66570 =equences)

Mascot Score Histogram

Protein score is -10#Log(P), where P iz the probability that the observed match is a random event.
Protein scores sreater than 61 are significant (p<0.05).

1. CASH BOVIN Mass: 25091 Score: 82 Ezpect: 0.00047 Matches: @
Beta-cazein 05=Foz tauru= GN=CSNZ PE=1 5¥=2
CASH BUEET Ma=ss: 25090 Score: 82 Ezpect: 0.00047 Matches: 6

Beta-cazein 05=FBubaluz bubalis GN=C3INZ PE=2 5V=1

B33 RAT Ma=s: 135322 Score: 38 Expect: 9.4 Matches: &

Anion exchange protein 3 05=Rattusz norvegicus GN=5lcdad PE=1 5¥=1

CENFT MoOUSE Mass: 152888 Score: 30 Ezpect: 68 Matches: 6

Centromere protein J 053=Mus muszculus GN=Cenpj PE=2 3V=Z

CASH CAPHT Mass: 24849 Score: 44 Expect: 2.4 MNatchesz: 41

Beta-casein 05=Capra hircus GN=C5HNZ PE=2 3V=1

CASH SHEEF Mass: 24809 Score: 44 Expect: 2.4 MNatches: 4

Beta-cazein 05=0viz arie=z GN=CSNZ PE=1 5¥W=3

NFACd MOUSE Ma==s: 95723 Score: 3 Expect: 27 Matches: &

Maclear factor of activated T-cellsz, cytoplasmic 4 05=Mus muzculus GN=Nfatcd PE=1 3¥W=Z

LANCZ? MOUSE Mas=s: 50745 Score: 33 Ezpect: 30 Matches: 4

LaniC-like protein 2 05=Musz musculus GN=LanclZ PE=1 3V=1
Bioinformatics, 2025, HUST




CASB BOVIN

Wike: MASCOT Search Results
Protein View: CASB_BOVIN

Beta-casein 0S=Bos taurus GN=CSN2 PE=1 SV=2

Database: SwissProt
Score: g2
Expect: 0.00047
Monoisotopic mass (My): 25091
Calculated pI: 5.26
Taxonomy: Bos taurus

Sequence similarity is available as an NCBI ELAST search of CASE BOVIN against nr.

Search parameters
Enzyme: Trypsin: cuts C-term side of KR unless next residue is P.
Mass values searched: 6

Mass values matched: 6

Protein sequence coverage: 23%

Matched peptides shown in bold red.

=

1 MEVLILACLYV ALALARELEE LNVPGEIVES LSSSEESITE INEEIEKFQS

51 EEQQQTEDEL QDEIHPFRAQT QSLVYPFPGF IPNSLPQNIP PLTQTEVVVFE
101 PFLOQPEVMGV SEVEEAMAPE EHEEMPFPEYP VEPFTESQSL TLTDVENLEL
151 PLPLLQSWMH QPEQPLPPTV MFPPQSVLSL SQSEVLEVEQ FAVEYPQRDM
201 PIQAFLLYQE PVLGFVRGPF PIIV

Unformatted sequence string: 224 residues (for pasting into other applications).

Sort by ® residue number increasing mass decreasing mass
Show ® matched peptides only ' predicted peptides also

Start — End Observed Mr(expt) Mr (calc) Delta II Peptide
115 - 120 645.9980 644.9907 645.3156 -0.3248 0 K.EAMAPK.H
123 - 128 748.0170 T747.00%7 747.3625 -0.3528 0 K.EMPFPE.Y
185 — 191 780.1020 775.05%47 779.4505 -0.3%58 0 H.VLPVEQK.A
1392 — 198 830.0870 825.07%7 829.444¢ -0.3649%9 0 EK.AVPYPQR.D
— 199 - 217 2186.1110 2185.1037 2185.1605% -0.05%68 0 R.DMPIQAFLLYQEPVLGPVR.G
218 - 224 742.0830 T41.0757 T741.4425 -0.3668 0 R.GPFPIIV.-
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Figure 11.5: Noise in a spectrum generates many “false” edges and vertices in the spectrum
graph and disguises edges corresponding to the real peptide sequence. Sequence reconstruction
corresponds to finding an optimal path in the spectrum graph.
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MaxQuant

pi)

MaxQuant

MaxQuant is a quantitative proteomics software package designed for analyzing large
mass-spectrometric data sets. It is specifically aimed at high-resolution MS data. Several
labeling techniques as well as label-free quantification are supported. MaxQuant is
freely available and can be downloaded from this site. The download includes the
search engine andromeda, which is integrated into MaxQuant as well as the viewer
application for inspection of raw data and identification and quantification results. For
statistical analysis of MaxQuant output, we offer the Perseus framework.
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PRIDE

Researchers

Data conversion to PRIDE XML: PRIDE Converter 2
http://code.google.com/p/pride-converter-2/

-
ﬁE‘IF H

Web interface PRIDE FTP repository

http://www.ebi.ac.uk/pride (Flat files)
ftp.ebi.ac.uk/pub/databases/pride/

MS/MS data

PRIDE DAS 1.6 server
http://www.ebi.ac.uk/pride- PRIDE BioMart

das/das/PrideDataSource/ (batch data retrieval)
http://www.ebi.ac.uk/pride/prideMart.do

MySQL public DB instance, via
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IProX L

]

iPro "integrated proteome resources

Integrated Proteome Resources

iProX is an integrated proteome resources center in China, which is built to accelerate the worldwide data sharing in proteomics. iProX is composed of a data submission system and a proteome database. The
submission system is established under the guidance of the data-sharing policy made by ProteomeXchange consortium. Registered users can submit their proteomic datasets to iProX in public or private modes. Once
an associated manuscript has been published, a dataset becomes automatically public.

Itis recommended to use the latest version of Fi « or Chrame browser.Please refer to the simple user manual for the new iProX.

As an official member of ProteomeXc e Consortium, iProX will assign ProteomeXchange identifiers (PXD) to datasets submitted to iProX. When using iProX, please cite the following reference:

Ma J, Chen T, Wu S, Yang C, Bai M, Shu K, Li K, Zhang G, Jin Z, He F, Hermjakob H, Zhu Y. iProX: an integrated proteome resource. Nucleic Acids Res. 2019; 47(D1): D1211-D1217.

Chen T, Ma, Liu Y, Chen Z, Xiao N, Lu Y Fuy, YangC Li M, WuS Wamgx Li D, He F, Hermjakob H, Zhu Y. iProX in 2021: connecting proteomics data sharing with big data. Nucleic Acids Res. 2022; 50(D1): D1522-D1527.
Please refer to iProX data license and CNHPP data license (in Chinese).

The iProX data files currently contains:
last week: 630 Data Files (253.19G)

last month: 3989 Data Files (4195.04G)
last year: 65356 Data Files (106319.65G)

Submit Data to iProx

iProX employs a web-based process of filling experimental information and uploading data files. iProX encourages and welcomes users to submit their protecme experiment raw data and meta-data, as well as protein
and peptide identifications, which is to be published in peer-reviewed publications.

https://www.iprox.cn/
Bioinformatics, 2025, HUST
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FAQ

PeptideAtlas is a multi-organism, publicly accessible compendium of peptides identified in a large set oftandem mass spectrometry proteomics

ATias DaTa: experiments. Mass spectrometer output files are collected for human, mouse, yeast, and several other organisms, and searched using the latest

Data Repository search engines and protein sequences. All results of sequence and spectral library searching are subsequently processed through the Trans

Human Plazma Froteomic Pipeline to derive a probability of correct identification for all results in a uniform manner to insure a high quality database, along with

{(Farrah, et al.) false discovery rates atthe whaole atlas level. Results may be queried and browsed at the PeptideAtlas web site. The raw data, search results, and

HPPP Data Central full builds can also be downloaded for other uses.

PeptideAtlas Builds
Search Database

SRiLAtlas

Contribute Data
Genome Browser

Setup SRMALlas
PeptideAtlas interface for _ == oiam iy PeptideAtlas and the
Chramaosome selection of PeptideAtlas Chromasame-Centric
REeLaTED: ~ Euplorer pest available Raw Data PaptideAtias SR Human Proteome Project
SRMAtlas (Human only}

_____ http:/lwww.peptideatlas.org/
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EHEELR (Proteogenomics)
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Confirmation of existing gene models

- Peptides mapping to predicted genes confirm the existence of annotated gene models
- N-terminally acetylated peptides can be used to confirm the N-termini of proteins
- Exon-exon spanning peptides confirm splice isoforms

Correction of existing gene models

Peptides mapping to annotated intronic regions signify the presence of a novel exon or extension of an existing exon
Peptides mapping to exon-intron boundaries extend the existing exon

Peptides mapping to different reading frames indicates identification of additional reading frames

Peptides overlapping a novel exon—exon junction represent novel splice isoforms

Identification of novel genes

- Mapping of peptides in the non-genic region indicates a novel gene
- Peptides mapping to an annotated pseudogene indicates a wrongly annotated pseudogene

Others

- Fusion protein identification from peptide mapping to two different protein-coding genes
- Peptides with sequences that diverge from known genomic sequences reflect sequence polymorphisms in the genome
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EELR;FRE: A. gambiae

Peptides mapping to annotated 3’ UTR
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CPTAC: IGKMBERRZA

CPTAC
The National Cancer Institute’s Clinical

Proteomic Tumor Analysis Consortium
(CPTAC) is a national effort to accelerate
the understanding of the molecular basis
of cancer through the application of

: = large-scale proteome and genome

e analysis, or proteogenomics.

L i L

Study Hame Description Journal Data
Protecgenomic study on a prospectively collected colon

Colen Cancer Therapeutic Opportunities cancer cohort with 110 paired tumecr and nermal adjacent Hature 2019
tizsues.
Protecgenomlic analvsis was performed on a cohort of 80

Proteogenomics of Gastric Cancer patients with earlyv-onset gastric cancer recruited from Cancer Cell 2019

the Eorean population.
Optimized workflow for global preotecme and phosphoprotecme
analysis of tissues or cell lines that uses iscbaric tags Nature Protocal 2018
(THT (tandem mass tags)—10) for multiplexed analysis
Comprehensive proteomic characterization of 174 ovarian
high-grade serous carcinemas (HGSC) previcusly
Proteogenemics of Owvarian Cancer characterized by The Cancer Genome &tlas (TCGA) along with Cell 2016
evaluation of peost—translatienal medifications, phosphosites,
in 69 of the 174 tumors.
Proteogenomlic analvsis of primary breast cancer tumors was
used to elucidate the functional consequences of somatic
Breast Cancer Protecgenemlcs Landscape Study mutations. Proteome and phosphoproteome mass spectreometry raw Nature 2016
data from 105 TCGA tumors are awvallable along with
supplementary data on copyv rumber alterations.

Eeproducible Proteome and Phosphoproteome
Worlef1ow
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