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Biomolecules

e Proteins, glycoproteins, phospoproteins,

other PTM Soft ionization techniques:
MALDI
e Polysacharides, glycans ESI

* Nucleic Acids, Oligonucleotides
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Proteins

e What can MS tell about proteins?

¢ |ntact mass - MS
Confirmation of right molecular weight
Quality control of purified proteins, recombinant proteins, synthetic peptides
Analysis of modification

e Fragmentation of ions — MS/MS
Identification of proteins
Intact protein molecule — N-term and C-term sequencing
In source decay — MALDI-TOF

Protein digestion — separation of peptides on NanoLC — tandem MS of peptides — search
against selected database

Quantitation




"Mass of Intact protein
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ldentification of protein by Tandem MS
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Sample preparation

e Compatible with enzymatic digestion, LC separation and ESI (the most intolerant
step — no detergent, very low salt concentration)

e Reduction and alkylation of -S-S-

e Basic buffer - generaly

Digestion

e Enzymatic — Trypsin, Chymotrypsin, AspN, GluC, LysC
e Desalting off-line and on-line

e Optimal final buffer — 0,1 % Formic acid

LC-MS/MS

e Nano LC - 300 nl/min, gradient 20 min — 3 hours (depends on sample complexity)
* MS/MS — data dependent acquisition

Database search

e Appropriate search engine and right database!
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MSMS scoring function

The comparison of theoretical and experimental MS/MS spectra is performed by
scoring function and the score (ideally complemented by p-value) is used to
recognize the correct peptide from the database. Reliable peptide identification
can be then considered for protein identification.
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MSMS scoring function

Score - dependent on the search engine

E-value - statistical expectation value

eexpected number of peptides with score better or equal than observed score undre the
assumption that peptides are matching the experimental spectrum by random chance
e|nvariant under different scoring methods, clearer interpretation of goodness of match

Correlation function — Sequest

Shared fragment count and dot blot
e MASCOT, TANDEM, OMSSA

e Empirically observed rules — SpectrumMiill
o Statistically derived fragmentation frequencies — Phenyx

* sequence tag algorithm, allowing the degree of implication by an MS/MS spectrum
of each region of a database to be determined on a continuum — Paragon (Protein
Pilot)

Neither the best match nor a high search score (or low E-value) are reliable indicators of
true match — discriminating true from false is critical step




Modification

e Fixed modification
e Cystein alkylation by lodoacetamide - +57mu

e Variable
e Met oxidation
e Pyroglutamate
e Phophorylation
The more modification allowed the more time and space taken to for search




Statistical assessment of peptide assignments
In large-scale datasets

° discriminating true from false

® Probabilistic approaches that provide statistical measure of
confidences and estimates of error rates




1.

2.

Target-decoy searching

e  Spectra searched against
decoy database (database
augmented with reverse, or
randomized or shuffled
sequence of the same db)

e  FDR cut off
False discovery rate —e.g. 5%

double the searching time,

is the random sequence really
random?

Empirical bayes approach

Peptide prophet

e Two component mixture of
distributions representing

correct and incorrect
identification
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Protein Level FDR Analysis

Number of Proteins Detected

Proteins Identified at Critical False Discovery Rates

Critical FDR Local FDR Global FDR Global FDR from Fit
1.0% 1076
5.0% 1031
10.0% 1031

60

Nonlinear Fitting

* It is recommended you use numbers in bold and avoid using numbers in italics.

50 4 o Data

Fit

40 -

30 +

20

Cumulative Reverse

10

0 200

-

400

]

[ ]

[
_Hg.
F i
=]
&
£

800

Ranked Proteins

7

1000

1200

1400

True Postives

False Discovery Rate

12%

-
=]
&

oo
ES

6%

4%

2%

0%

1400

1200

1000

800

600

400

200

Estimated False Discovery Rates

= Global FDR
4 ===| ocal FDR )
Critical Values (Global)
i O Critical Values (Local)
Global FDR (Fit)
o /
.'rl’l
¥
o] 200 400 600 800 1000 1200 1400
Ranked Proteins
NumericROC plot
0 20 40 60 80 100 120

False Positives

False Discovery Rate

Correspondence between FDR Levels and

ProteinPilot Reported Confidences

Corresponding ProteinPilot Confidence

Critical FDR | Local FDR | Global FDR | Global FDR from Fit

1.0% 63.7%
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/Protein identification

e Combination of peptide ID
e Score = sum of the highest score for each peptide
(standard)

e Sources of errors

Splice variants
Redundant entries in the db
e correct peptides tend to group into a relatively small
number of proteins — e.g. human serum

Dominant peptides from few proteins only

Incorrect spectral identification match randomly to the much larger
number of proteins —increase in FDR on protein level

* peptides shared by several proteins -
Homologous proteins C i_.:.ii
D —H - T




Parsimony principle (Occam’s razor)

® Determining the smallest number of proteins that can account

for all observed peptides

e Scoring functions
— Bayes rule-based — Protein Prophet
o Concept of number of sibling peptides

— Poisson distribution-based statistics
* Protein length, model of protein abundance etc.




Proteome complexity
Example: human

may be 21°000

genome proteome
~ 22’000 human ~ 1'000'000 human
protein-coding genes proteins

post-transiational modifications

alternative splicing (EIMs)
alternative promoter usage
mRMNA editing
s transcriptome Not predictable at the
~ 100’000 human genome level |

transcripts

(Jensen O.N., Curr. Opin. Chem. Biol., 2004, 8, 33-41, PMID: 15036154).
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Automated extraction
of protein sequence
(translated CDS), gene
name and references.
Automated annotation
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How to understand the results?

Protein ID from gel band

1D ELFO

@] proteinpiiot™

ﬂfrle Configure  Window Help
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Workflow Tasks

LC...

Spot-Based (MS only)...

Analysis Log...

Result...

Peptide Summary...

Protein Summary...

MGF Peaklist{s)...

Identify Proteins

Spot-Based (MS and MS/MS)...

View

Proteins Detected

Protein ID

Spectra

Summary Statistics

N |Unused| Total | % Cov | Accessio... Name Species Peptides(95%) | Biological Processes | Molecular Functions| PANTHER ID
1| 13227 13227 75.0( jblirCatlo... | confirm Cterminus, putative OS=Jakub Benysek... [ IXOSC 166
2| 6756| 6756 61.9| cont|00... | pdbl1FNI_A|AChain A, Crystal Structure Of Por... | Sus scrofa (contaminant) 66
3| 4205 4205 46.8| cont|0C0... | cra|hCP1812051| keratin 10({epidermalytic hype... | Homo sapiens (contaminant) 25
4 3810| 3810 45.8 | cont|000... | cra|hCP1609834 2| keratin 1 (epidermolyic hyp... | Homo sapiens (contaminant) )
5[ 2588| 2586 20.6| cont|00D. gi[114838|5p|P00722|BGAL_ECOLI Beta-galact .. | Escherichia coli{contaminant) 15
[} 815 815 35.9| cont|0a0. gi[7441528|pir|| A5S088 beta-casein variantCnH... | Bos taurus (contaminant) 6
7 8.00 8.00 26.2| cont|000... | gil115646|5p|P02662|CAS1_BOVIN Alpha-S1c... | Bostaurus (contaminant) 5
8 701 71 14.4| cont|0C0... | spt|P48666| Keratin, typell cytoskeletal 6C (Cyt... | Homo sapiens (contaminant) 4
9 401 40 43.6| cont|0C0... | spt|P81605| Dermcidin precursar (Preproteolysi Homo sapiens 2

10 225 225 17.6| contj000... | gil27806963|reflNP_776953.1| caseinalpha-22... | Bos taurus (contaminant) 2
1 200 200 25.8| cont|0C0... | gi|27881412|refNP_776719.1| casein kappa[Bo... | Bos taurus (contaminant) 1

Protein Group 1 - confirm C terminus, putative 08=Jakub Benysek GN=1scW_ISCW007008 PE=3 SV=1

Proteins in Group

Peptides in Group

N |Un||sed‘ Total ‘Aooessio...‘ Name | Species | Con... 7| Conf | Sequence 2 Modifications | Cleavages | AMass | PrecMW | z | Sc| Spectrum ' | Type
1] 132.27] 132.27] jliCatL... | confirm C terminus,... | IXOSC | 200 99| AFTFYSNGVFYDPK -0.0001| 165476...] 2| 23] 1.1.1.49144
200 99| AHGLASDEDYGAY cleaved Y-... | -0.0047| 1367.55...] 2| 16[1.1.1.4665.4
200( 99| AHGLASDEDY¥GAYLGQDGT cleaved I-C... | 0.0004] 1950.85...] 3| 26(4.1.1.48702
200 99| AHGLASDEDYGAYLGQDGI.. glzrgamidomathylt(:] 0.0038| 2592.12...] 4| 27[ 14147198
200 99| ALANVGPVSVSIDAR cleaved A-... | -0.0003] 1382.74...] 2| 14[1.1.1.49333
200) 99| ALAKVGPVSVS IDAAVE 00027 1609.90... 2| 16[1.1.1.49245
200 99| APTHALPFPK -0.0055| 105457... 2| 15[ 14147203
200) 99| ASDEDYGAY LGODGICHDTR F@irgamidomethyltcl cleaved L-... | 0.0099] 2213.92...] 3| 21[ 10147272
200( 99| AVGYGTLOGEPYWLIK cleaved L-... | -0.0015] 1793.93..] 2| 24[1.1.1.49404 | Win..
200) 99| AVLPDVTSFEFVR cleaved G-... | -0.0007| 1478.77...] 2| 13[1.4.1.49904 | Win..
200 99| DGYVLISQK cleaved N-... | 0.0002] 102454...] 2| 15[1.4.1.47083 | Win..
200( 99| DNNCGVASOGTYVE LHHH F@amamidomethyl{cl cleaved H-... | -0.0011] 2036.87...] 4] 19[1.1.1.45783 | Win..
200( 99| DNRCGVASQGTYVE LHEEH g'rbamidomeihylﬂcl cleaved H-... | -0.0012] 2473.93...] 4| 19[1.1.1.45242

Protein Sequence Coverage - confirm C terminus, putative O5=Jakub Benysek GN=IscW_|SCW007008 PE=3 SV=1

QL

IDCSWNQGNNGCDGGEDFR

TLLGSHFDKYELIYHGFSREPLPSSVFDITHLINETCROFPGPGAEHLALHSPMAEFM!
AHGLASDEDYGAYLGODGICHDTE'

RSQELPEWGDVYEVEGVLYLPYAEIREPFT

NYINVTDRESLOKALANVGEVSVS IDAAVEKAFTFY SHGVFYDPE

GMVQTIQVAPDAEGGRSEAPYGANYKIAYMPDRETWOPRRTCELVNGT INNTVPLOAVLEDVT SFEFVROESCWEGT TAVDEPAER?
\APTNALPFPRDRFSSDLPDY IDWRLYGAVTPVRDQAVCGSCWSFGTVGELEAALL
AVGYGTLOGEPYWLIRNSWS TYWGNDGYVLISQRDNNCGVASQGTYVE LHHEHHE

FQLAVTNEHRVSKYTLWVSRD




[
Protein Group 1 - confirm C terminus, putative OS=Jakub Benysek GN=IscW ISCW007008 PE=3 SV-1

DCSWNQGHNGCDGGEDFR

AHGLASDEDYGAYLGODGICHDTR

N‘.EINUTDRES LORALANVGEVSVSIDAAVEAFTFYSNGVEYDPE

AVGYGTLOGEPYWLIENSWS TYWGHDGYVLI SORDNNCGVASQGTYVE LHHHHEH

Proteing in Group Peptides in Group

N |Unused| Tofal | Accessio... Name Species Con... *| Conf © Sequence "I Modifications ' | Cleavages | AMass | PrecMW | z | Sc| Spectum ' | Type
1 13221 132.27) jbliCatL... | confim C terminus,... | IXOSC 200 99| AFTFYSNGVFYDPE 0.0001| 165476... 2| 2314443144 | Win...
200 99| AHGLASDEDYGAY cleaved Y-... | -0.0047| 136755... 2| 16| 11146654 | Win...
N [Unused| Total | % Cov | Accessio... Name Species Peptides(35%) | Bi 2000 99/ AHGLASDEDYGAYLGODGI cleaved -C... | 0.0004| 196086, 3| 2611448702 | Win..
1| 13227| 13227| 750/ jbjrCato... | confirm C terminus, putative O3=Jakub Benysek... | [XOSC 166 200 39 AHGLASDEDYGATLGODGL.. f?&?gaf"”m"'ﬂ“ 00038) 29012 4\ ) 14147108 | Wi,
2| 5788\ bB7E6| 619|cont000... | pdb[TFNI_A|AChain A, Crystal Structure Of Por... | Sus scrofa (contaminant) 66 200 99| ALANVGPVSVSIDAR cleaved A-... | 00003 1382.74...) 2| 14[14149333 | Win..
3| 4208 4205| 46| contj000... | cralhCP1812081| keratin 10(epidermolytc hype... | Homa sapiens (contaminanf 2 200 39| ALANVGRVSVSIDAAVE A0027| 160390... 2 16| 11145245 | Win..
o| 30| 10| 458] conto.. | cralhCP109342)keratn 1 pidermolyichyp.. | Homo sapiens (contaminar 7 S LGS 1041 28] ALIATS | W
. — — 100] 99| ASDEDYGAYLGODGICHDTK | Carbamidomethyl(C) |cleaved L-... | 00099 24392..) 3| 21| 14447272  |Win...

bl 2586 26.86| 206 cont|l00... | gil114939)sp|PO0T22|BGAL_ECOLI Beta-galat.. | Escherichia coli (contaminan) 15 @16
6| 915 015 359 cont000... | qi[7441526|pir||A5068 beta-casein variantCrH... | Bostaurus (contaminan) ; 200 %) AVGHGTLOGEPTWLIK e e s i o R
: — 200 9| AVLPDVTSFEFVR cleaved Q-... | -0.0007| 147877... 2| 1311443004 | Win...

7l 8001 800) 262|cont|U00... | qi|115646|sp|PO2662|CAST_BOVIN Alpha-31<... | Bostaurus (contaminant) B

. . — 0| 9| DGIVLISK cleaved N-... | 0.0002) 102154... 2| 16 11047083 | Win...
§) 701 71| 14.4| cont|i00... | spt|P4368E| Keratin typell cytoskeletal 6C (Cyt... | Homo sapiens (contaminant) 4 20| 9| DNNCCVASQGTIVELEEE | CambamidomethylC) | leaved Heve | 00011| 203687.. 4) 1] 11045763 | Wn..

9] 4011 401) 436|cont|iC0... |spt|P81605| Dermeidin precursor(Preproteatysi... | Homo sapiens (contaminant) 2 @t
200[ 9| DNNCGVASQGTYVELEHRE | Carbamidomethyl(C) | cleaved H-... | -0.002| 2173.93.. 4] 19/ 1404542 | Win...

10 225 225) 176|cont000... | gil27806963|ref|NP_776953.1| casein alpha-a2... | Bostaurus (contaminant) 2 @4

1) 200 200] 258|cont000... | gil27881412|ref]NP_776719.1| casein kappa[Bo... | Bos taurus (contaminant) 1
Protein Sequence Coverage - confirm C terminus, putative 05=Jakub Benysek GN=IscW |SCWO007006 PE=3 SV=1

115VQLRGGSDLNMELCILLAVVAFVGLSL RSQELPEHGDWKVRWLYLPYAEIREPE‘""'“' SONLSRIDYYRGUMVTIQVAPDAEGGRSEARYGANYRT AYMEDRETH(PRRT CFLVNGT INNTVELOAVLEDVTSFEFVROESCHEGTTAVDEPAERL 5CE RFQ LAVTNEHRVSRY TLWVSRD )R AV PERY LMMGYN
TLLGSEFDRYELIYEGFSRRPLPSsw'DITELINETERQFPGPGEELALHSP}MH{:‘ DARMES A F DK FKE DR R DY GHATEHERRR DT FR L RE TR S THRANRGY TVEVHHLADR S SEELGYLRGRLE SRAPTNALPFERDRFS SDLPDY IDWR LY GAVT PVRDQAVCGS CWSFGTVGELEAALFRY TGELTRLSEQOLY




A B C D E F G H 1 1

e

1 |N !Unused Total SaCov %Cov(50) %Cov(35) Accession Mame Species Peptides|35%

2 1 184.43 184.43 82.04 80.14 74.78 jb|IrCatLo confirm C 1XOSC 237

3 2 52.1 52.1 62.33 57.4 51.57 cont| 0001 pdb | 1FNI Sus scrofa 76

4 2 0 52.1 60.17 5541 49.78 cont| 0001 spt| PO0O76 Sus scrofa 76

5 2 0 52.1 62.33 57.4 51.57 cont| 0000 gi| 291448 Sus scrofa 76

5] 2 o 52.1 62.33 574 51.57 cont|0000 gi| 494360 Sus scrofa 76

7 3 29.2 29.2 37.73 31.68 31.68 cont|0001cra| hCP1E Homo sap 17

a8 3 o 29.2 37.73 31.68 31.68 cont|0001 rf| NP_DOE Homo sap 17

9 3 o 29.2 37.73 31.68 31.68 cont|0001sp|P0426<Homo sap 17

10 4 27.49 27.49 37.66 37.66 36.22 cont|0001cra| hCP1E Homo sap 17

11 4 0 27.49 40.24 40.24 38.7 cont| 0001 trm|Q8N1Homo sap 17

12 4 o 25.15 35.08 35.08 33.56 cont| 0001 pir| KRHU(Homo sap 16

13 4 0 25.15 35.08 35.08 33.56 cont|0001 spt| P1364 Homo sap 16

14 5 23.89 23.89 18.55 16.6 16.6 cont| 0001 gi | 114933 Escherichi 13

15 & 10 10 26.17 26.17 26.17 cont|0000 gi| 115646 Bos taurus 5

16 7 6.58 6.58 32.88 23.42 23.42 cont| 0000 gi | 278069 Bos taurus 4

17 8 6.33 6.33 38.76 35.89 35.89 cont|0001 gi| 744152 Bos taurus ]

18 8 o 6.33 36.16 33.48 33.48 cont| 0000 gi | 459292 Bos taurus 5

19 2 0 6.33 36.16 33.48 33.48 cont|0000 gi| 115660 Bos taurus 5

20 8 o 4.2 27.23 24.55 24.55 cont| 0000 gi | 162805 Bos taurus 4

21 9 4.75 4.75 21.66 14.71 12.57 tr| Q5D57¢ Actin (Fra) IXORI 3

22 9 o 4.75 21.54 14.63 12.5 tr| Q5CAR: Actin OS=I1XORI 3

23 9 o 4.75 24.18 16.42 14.03 tr| B7PBG: Actin, put IXOSC 3

B c D E F G H I I K L M N 0 P Q R s T [(FormulaBarj™, W X ¥ z AA AB

1 |N Unused Total %Cov %Cow(30) %Cov(95) Accession Names  Used Annotatio Contrib  Conf Sequence Modificati Cleavages dMass PrecMW Precm/z Theor MATheorm/zTheorz Sc Spectrum Specific Time Precursor: PrecursorElution
2 1 184.43 184.43 82.04 80.14 74.78 jb | IrCatLo confirm C terminus, putative Q 2 99 AFTFYSNGVFYD cleaved D 0.000105 1429.619 715.8168 1429.619 715.8168 2 14 1.1.1.4867 1 44,1906 196.227 44.2223
3 1 184.43 184.43 82.04 80.14 ?4.?Sjb|IrCatL0 confirm C terminus, putative O 2 99 AFTFYSNG Ammonia-loss(N)@" -0.00172 1637.739 819.8765 1637.74 B819.8774 2 18 1.1.1.4765 1 40,7634 1615.713 40.7791
4 1 184.43 184.43 82.04 80.14 74.78 jb | IrCatLo confirm C terminus, putative Q 2 99 AHGLASDEDYGAY cleaved Y- -0.00459 1367.558 684.7865 1367.563 634.7888 2 16 1.1.1.4501 1 30,1511 1328.73 30.1561
5 1 184.43 184.43 82.04 80.14 74.78 jb|IrCatL0 confirm C terminus, putative O 2 99 AHGLASDEDYGAYLG( cleaved D -0.00185 1780.752 891.3834 1780.754 891.3843 2 19 1.1.1.4622 1 34,8851 270.4055 34.7998
6 1 184.43 184.43 82.04 80.14 74.78 jb|IrCatL0 confirm C terminus, putative O 2 99 AHGLASDEDYGAYLG( cleaved I- -0.00825 1950.851 976.4329 1950.859 976.4371 2 23 1.1.1.4693 1 37.7562 586.3611 37.7613
7 1 184.43 184.43 82.04 80.14 74.78 jb|IrCatLo confirm C terminus, putative O 2 99 AHGLASDI Carbamidomethyl({C -5.035 2583.08 862.0338 2592.119 B865.0468 3 20 1.1.1.4585 1 334735 1703.331 33.4439
2 1 184.43 184.43 82.04 80.14 74.78 jb|IrCatLo confirm C terminus, putative O 2 99 ALANVGPVYSVSIDAA cleaved A -0.00336 1382.737 692.3759 1382.741 692.3776 2 15 1.1.1.4750 1 40.0856 235.0982 40.069
i) 1 184.43 184.43 82.04 80.14 74.78 jb|IrCatLo confirm C terminus, putative O 2 99 ALANVGPVSVSIDAAVK -0.0034 16059.901 805.9575 1609.904 B805.9592 2 15 1.1.1.4731 1 39.3285 501.4322 35.1705
10 1 184.43 184.43 82.04 80.14 74.78 jb|IrCatLo confirm C terminus, putative O 2 99 ALANVGPVYSVSIDAA missed K- 0.02065 3246.68 1083.234 3246.66 1083.227 3 20 1.1.1.5207 1 49.8455 315.0218 45.8065




Protein ID from complex protein mixture — human tissue

@] proteinpilot™

@Eire Configure  Window Help mmm

Workflow Tasks 1] _ Protein ID Spectra Summary Statistics
Proteins Detected
LC.. N |Unused| Total | % Cov | Accessio... Name Species | Peptides(95%) | Biological F F i PANTHER ID
Spot.Based (MS anly).. 1[ 5581| 5591 51.2| tr|B4DNT.... | cDMAFLJS4370, highly similar to Heat shock70... | HUMAN 34 =
2| B253| 52E8 51.0| 5p|PO7T90.... | Heatshock protein HSP 80-alpha OS=Homo sa.. | HUMAN 29
Spot Based (S and MSIMS)... 3| 5042 5042 89.5| sp|POET3... | Alpha-enolase OS=Homo sapiens GN=ENO1 P... | HUMAN 28
4| 4935 49386 40.8| sp|P223 ... | Ubiquitin-like modifier-activating engyme 1 03=... | HUMAN 28
5| 4393 4898 71.8| sp|P1481... | Pyruvatekinaseisozymes M1/M2 OS=Homo sa... | HUMAN 27
G| 4545 4545 69.8 | trlQ55U1... | Beta 5-tubulin 0S=Homo sapiens GN=TUBBPE... | HUMAN 30
Analysis Log... 7| aem2| 2432 48.3|sp/P1363... | Elonaation factor 205=Hamo sapiens GNEEF.. | HUMAN 2%
G| 4072 4072 38.8| trlH&VRG... | Keratin 1 0S=Homo sapiens GM=KRT1 PE=35... | HUMAN 24
ettt 9| 3525| 3525 46.3( 5p|P1080.... | 80 kDa heatshock protein, mitochondrial O5=H... | HUMAN 21
10| 3505| 3505 341 sp|P1C2 78 kDa glucose-regulated protein OS=Homo sa. HUMAN 18
" 3473 4819 51.8| tr|B4DMA___ | cDMAFLJ54023, highly similar to Heat shock pr. HUMAN 29
Peptide Summary... 12| 3452| 3452 667|sp|POSST.. | ATPsynthase subunitbeta, mitachondria OS=H... | HUMAN )
Protein Summary... 13| 3408 3400 42.2| 5p|PSELT... | Transitional endoplasmic reticulum ATPase 0S=.. | HUMAN 18
14| 3388 33.98 85.4( 5p|P1227... | Creatine kinase B-typeOS=Homao sapiens GN=.. | HUMAN 20
MGF Peaklist(s)... 15| 3309 3300 60.1|B3KTO... | cONAFLI37388is, clone BRAMY2027467 hig... | HUMAN 22
16 33BN 33m 61.9( 5p|PO0SG... | Phosphoglycerate kinase 103=Homo sapiens... | HUMAN 20
17 324 324 32.1| 5p|PO%ET.... | Poly [ADP-ribose] polymerase 1 OS=Homo sapi... | HUMAN 17
18 3207 3814 35.9( sp|P1114... | Heatshock cognate71 kDa protein O 3=Homaos HUMAN 23
18( 3066 3066 41.1| sp|P2ET0.... | ATP synthase subunitalpha, mitochondral 03=.. | HUMAN 17
200 308 3018 57.7| sp|P40%2.... | Malate dehydrogenase, mitochondnal OS=Hom ... | HUMAN 15
21| 2040 3382 32.3| trlQBCA... | Tumorrejection antigen(Gp96) 1 0S=Homo sa... | HUMAN 17
22| 28221 2822 39.9| 5p|04370... | Alpha-actinin-4 05=Homo sapiens GN=ACTM4... | HUMAN 14
23| 2883 28863 31.9| tr|B4DHO.... | cONAFLJ50E10, highly similar to Heat shock70... | HUMAN 14 v
Protein Group 1 - cDNA FLJ54370, highly similar to Heat shock 70 kDa protein 1 OS=Homo sapiens PE=2 SV=1
Proteins in Group Peptides in Group
Accessio... Name Species Prec MW
1| 5591 5591 tr[B4DNT... | cDNA FLJ54370, hig... | HUMAN 200 99| AFYPEE ISSMVLTE 0.0005| 1613.80...| 3| 20| 1.1.1.8086.3 Win... i
18( 32.07| 38.14| sp|P1114...| Heat shock cognate... | HUMAN 2100 99| RQIHDLVLVGGSTR -0.0007| 1484.80...| 3| 16]1.1.1.8558.4 Win__
29 2574| 27.77| tr|B7Z4V... | cDNA FLJ51907, hig... | HUMAN 2.00 99| RRFEELCSDLFR Carbamidomethyl(C)@7 | missed RF... | -0.0032| 1541.72...| 3| 13| 1.1.1.8896.4 Win...
0.00| 55.85( tQ39EI... | Heat shock 70kDa pro... | HUMAN 2.00 99| COEVISWLDANTLAEKDEF.. | Carbamidomethyl(C)@1| missed K-D... | -0.0005( 264421, 3| 19| 1.1.1.8378.3 Win...
0.00| 55.85| tABKSI0... | Heat shock 70kDa pro... | HUMAN g:ﬁ%‘::ﬁ:ﬁfgg
0.00| 55.85| sp|PO810... | Heat shock 70 kDa pr... | HUMAN 200 99| DAGVIAGINVLR —0.0022| 1198688 | 2| 20[1.1189318 wWin....
DRELDERQIHDIVLVGGSTR missed KL 1.1.1.8802.4
EIREAYLGYPVINAVITVE.. 1.1.1.9470.2

Protein Sequence Coverage - cDNA FLJ54370, highly similar to Heat shock 70 kDa protein 1 0S=Homo sapiens PE=2 SV=1

DLETTPSYVAFTDTERL

OVALNPONTVFDARRL (AFYPEEIS SMVLTRMEEIAEAYLGYPVTHAVITVPAYFNDSOROATRDAGVIAGLNVLRIINEPTAAATAYGLD G
EDARLDEAQTHDLVLVGGSTRI {LLOQDFFNGRDLNESINPDEAVAYGARAVQAATLMGDE PLS IETEQTQIFTTYSDN

K LDRCQEVISWLDANT LAERDEFEERREE LEQVCNPI ISGLYQGAGGPGPGGFGAQGPRGGSGSGETIEE




Proteins Detected

N |Unused| Total | % Cov | Accessio... Name Species | Peptides(95%) | E

1] 5691| 5B5M B1.2| tr|B40NT... | cDNAFLJ54370, highlysimilarto Heatshock70... | HUMAN 34

2| B2RE| 5258 51.0| sp|PO790.... | Heatshock proteinHSP 80-alpha OS=Homo sa... | HUMAN 29

3| &042| 5042 69.6| sp|P0&T3... | Alpha-enolase OS=Homo sapiens GN=ENC1 P... | HUMAN 28

4| 4086 4988 406|sp|P2231... | Ubiquitin-like modifier-activating engyme1 05=_.. | HUMAN 28

Bl 4853 4898 71.6]| sp|P14&1... | Pyruvate kinaseisozymes M1/M2 O5=Homo sa... | HUMAN 27

6| 4545| 4545 893 tr|Q55UN... | Betab-tubulin O3=Homo sapiens GN=TUBEPE... | HUMAN 30

7| 4482 4482 48.3| sp|P1363... | Elongation factor 205=Homo sapiens GM=EEF ... | HUMAN 25

Bl 4072 4072 39.8 f—
9| 3525 3525 483 Protein Group 1- cDNA FLJM3T0, highly similar to Heat shock 70 kDa protein 1 0S=Homo sapiens PE=2 SV=1

10| 3506 3605 341!

11l 3a73] 4318 5184 Proteing in Group Peptides in Group

12| 3482| 3482 &ET7|¢| N |Unused| Tofal |Accessio. Name Species Con..." | Conf © Sequence Modifications | Cleavages | AMass | PrecMW | z | Sc| Spectrum | Type
13| 3409 3409) 422(1| 1] 55M| 55.91|{r|B4DNT...| cDNA FLJ54370, hig... | HUMAN 2000 99| AFYPEEISSMVLIK 0.0005| 1613.80...] 3| 20]1.1.1.90963 | Win...
14| 3398 3388 654|4| 18] 3207| 38.44|sp|P1144...| Heatshock cognate.. | HUMAN 200 99| AQIHDLVIVGASTR 0.0007| 146480..) 3| 16/1.1.1.85584 | Win...
15| 3308) 3309 60U | W 2574 2077\ trBTZ4V... | cONA FLIS4907, hig... | HUMAN 200 99| ARFEELCSDLFR Carbamidomethyl(CI@T | missed ReF... | -0.0032| 1641.72..] 3| 13| 1.1.1.88%64 | Win...
16| 3301 3301) 619! 000| 5585| t{Q39E... | Hest shock 70kDa pro... | HUMAN 200 9| COEVISHLDANTLAEKDEE.. | Carbamidomethy|(C)@1| missedKD... | 00005 264421..| 3| 19] 11133783 | Win..
7] 341 24 321). 000|585 F1ABKS0...| Heat shock T0kDa pro...| HUAN ggm‘::tt:g[‘gg

L I 000] 2588] splPUB1..| Heatshock T0Kapr... | HUMAN 0 B e e el I P et
19 3068 3086 41.1)¢

ol 300 306l 57l 200 93| DAKTL.DKAQIHDIVLVGGSTR missedKL... | -0.0084| 2135.16...| 4] 1311188024 | Win..
21l 2040 38| 328l 2000 99| EIAERYIGYEVINAVITVE.. 0.0022| 300048...| 3| 2711184702 | Win...
22| 2822 2822 39.9| 5p|04370... | Alpha-actinin-4 0S=Homo 5apiens GN=ACTHE... | HUMAN 14

23| 2883 2883 31.9)tr|B4DHO... | cONAFLJS0510, highlysimilarto Heatshock70... | HUMAN 14




Request for MS Proteomic Analysis

Request for MS Proteomic Analysis

Date accepted

From
e-mail or phone #

Team code

Sample description

Sample name(s)

Sample type Liquid O Gel O Solid [
buffer stai
volume (pl) nin
8
Estimated total amount of Based on
proteins (g and/or pmol) eg. BCA, Lowry, Bradford

Biological source (organism)

Other relevant information
eg. handling, storage

Analysis

Request specification
eg. identification of one or all
protein(s)

Protein sequence
(if known)

Database requested

Additional information

eg. return or storage request,
proposed digestion enzyme,
proposed measurement queue
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e Jana Hordkova
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Mass Accuracy and peptide frequency

# Peptides
140 - Distribution of tryptic peptides
—%— 25 ppm
—<¢— 10 ppm
120 - PP
—&— 5 ppm
—=— lppm
100 - 0 ppm
80
DB: SwissProt
60 -
40 -
20 -
0 ‘ S —— :
0 1000 2000 3000 4000 MMass




APLDNDIGVSEATR (Beta-galaktosidaza)

MS
¥z ¥a Zz Xz V2 Iz Xq ¥Wq Iy T e
729.3654 A S R N
100- 9.365 RIIO T RO R3O R4
1 RN R T
1 729.8720 HEN—(lz—:'C—:'F‘l-.I—r l—}C+P[|+E|Z—FC+P[|+E|:—CDDH
] BEORER D R L
S 730.3918 T
1 736.4456 ay by oy @z bz £z Az by o
] | r737.4578
0 I e oL \'.mh'\‘m'\ "m'm..'uwmrm"u M' "‘\ gl “u el ot m/Z - — i
715 720 725 730 735 740 745 Seq # B Y # (+1)
oy 1 TZ2.044958 1457 .72365 14
E 2 169.08775 13836 .68654 13
L 3 282.18181 «<J2893.6337D 12
MSMS D 4 Gi76.5487D> 11
ju) 5 1061 .52277 10
D ) G947 . 47984 =
R TA ES PvoiG i D N D L p i A G 719.36884 7
b2 -b4 1b6 W boZ2 .34737 &
: : - 10 982 .484549 S63.27896 5
100 7519'3724 11 1111.5271%9 476.24693 4
1 H oy 12 1182 .56430 347 .20434 3
4 T 13 1283 .6l1l198 2T76.16722 2
1 HH B 14 1439.71309 175.114955 1
1 1699914 . 259;35 832.4432 : :
X H . : H v
° i ; E 1176.5780 20 Prechody:
| 83,1405 | : X 1289.6g07 Y
1 4 __326.1555 8334423 90.7043 D Q1 Q3 CE
. APLDNDIGVSEATRYS 729,4 832,5 4
0- : i m/z
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