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From Global to Targeted Proteomics Approaches

Global, Discovery Proteomics |

Shotgun, LC/LC-
MSMS approaches

1D-2D Gel
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From Mueller, L. N., etal., 2008

- Label-free quantification
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Examples of applications from our lab

Proteome and Metaproteome Analysis of Arsenic-Resistant
Bacteria and Bacterial Communities

Collaboration with Bertin P. and Ploetze F., Strasbourg University

Acid mine drainage (AMD) of the

Carnoules mine (south of France) From Global/Discovery Proteomics :
characterized by acid waters containing AmaZon ion trap
high concentrations of arsenic and iron. 2D gels (Bruker Daltonics)

;i Systematic
Sediment analysis: o | cutting NanolLC-
. gels - 4 Q-TOF Synapt
- Metagenome sequencing of - In-gel trypsin MS/MS (Watgrs) P
the community = digestions F -
- Metaproteome analysis i g
using the metagenome data - ‘

== |dentification of ~900 proteins among which
interesting candidate proteins involved in
arsenic bioremediation

Carapito C., et al. (2006) Biochimie 88: 595-606
Muller D., et al. (2007) PLoS Genet 3: e53

Weiss S., et al. (2009) Biochimie 91: 192-203
Bruneel O., et al. (2011) Microb Ecol 61: 793-810
Bertin P.N., et al. (2011) ISME J. 5:1735-1747
Halter D., et al. (2011) Res Microbiol 162: 877-887
Halter D., et al. (2012) ISME J. 6: 1391-1402



Examples of applications from our lab

Proteome and Metaproteome Analysis of Arsenic-Resistant
Bacteria and Bacterial Communities

Collaboration with Bertin P. and Ploetze F., Strasbourg University

Acid mine drainage (AMD) of the
Carnoules mine (south of France)

To Targeted Proteomics :

characterized by acid waters containing
high concentrations of arsenic and iron.

TSQ Vantage QQQ
(Thermo Scientific)

Liquid digestion
LC-SRM

heavy labeled analysis
- Metagenome sequencing of peptides

Sediment analysis:

the communit
e LC-SRM assay for accurate quantification of

targeted proteins in sediments over the
watercourse and seasons.

- Metaproteome analysis
using the metagenome data

Mining excavation

Carapito C., et al. (2006) Biochimie 88: 595-606
Muller D., et al. (2007) PLoS Genet 3: e53

Weiss S., et al. (2009) Biochimie 91: 192-203
Bruneel O., et al. (2011) Microb Ecol 61: 793-810 e
Bertin P.N., et al. (2011) ISME J. 5:1735-1747 00 to 350ppm Natural attenuation
Halter D., et al. (2011) Res Microbiol 162: 877-887 )
Halter D., et al. (2012) ISME J. 6: 1391-1402



Examples of applications from our lab

B-cells lymphoma biomarker discovery

Sarah Lennon, Christine Carapito, Laurent Miguet, Luc Fornecker, Laurent Mauvieux, Alain Van Dorsselaer, Sarah Cianferani
Collaboration with Institute of Hematology and Immunology, Strasbourg University

From Global/Discovery Proteomics :
B-cell Lymphoma: Blood disease characterized

Q-TOF MaXis
(Bruker Daltonics)

by a proliferation of B lymphocytes

1D SDS-

PAGE

=== Systematic

i i % Differential

. cutting NanoLC- o= & Spectral

— —) Q-TOF Synapt =—= :
In-gel trypsin MS/MS (Waters) counting
digestions -

P - analysis

Microparticles Membrane proteins

Blood cells . . . .
induction enriched fraction

== |dentification of 2 robust candidate biomarkers:
CD148 and CD180

a

-
o
o

ot o '.n‘
A Validated by flow cytometry
ﬁ (on 1 epitope) on > 500 samples

Miguet L. et al., (2006) Proteomics 6: 153-171 ]
Miguet L. et al., (2007) Subcell Biochem 43: 21-34

Miguet L. et al., (2009) J Proteome Res 8: 3346-3354 et A
Miguet L. et al., (2013) Leukemia Epub ahead of print
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Examples of applications from our lab

B-cells lymphoma biomarker discovery

Sarah Lennon, Christine Carapito, Laurent Miguet, Luc Fornecker, Laurent Mauvieux, Alain Van Dorsselaer, Sarah Cianferani

Collaboration with Institute of Hematology and Immunology, Strasbourg University

B-cell Lymphoma: Blood disease characterized
by a proliferation of B lymphocytes

Microparticles Membrane proteins
Blood cells . . . .
induction enriched fraction

Miguet L. et al., (2006) Proteomics 6: 153-171
Miguet L. et al., (2007) Subcell Biochem 43: 21-34
Miguet L. et al., (2009) J Proteome Res 8: 3346-3354
Miguet L. et al., (2013) Leukemia Epub ahead of print

To Targeted Proteomics :

6410 QQQ
(Agilent Technologies)

Liquid digestion
Blood cells LC-SRM

lysate ° X
Y heavy labeled analysis

peptides

LC-SRM assay for absolute quantification of
targeted proteins, following at least 10 peptides
per protein (versus 1 epitope)

1 MKPAA REARL PPRSP GLRWA LPLLL LLLRL GQILC AGGTP SPIPD PSVAT

51 VATGE MGITQ ISSTA ESFHK QNGTG TPQVE TNTSE DGESS GANDS LRTPE

161 QGSNG TDGAS QKTPS STGPS PYFDI KAVST SPTNY TLTWK SNDTA ASEYK

151 YWWKH KMENE KTITY VHQPW CNITG LRPAT SYVFS ITPGL GNETW GDPRY

201 IKVIT EPIPY SDLRV ALTGY RKAAL SWSNG NGTAS CRVLL ESIGS HEELT

251 QDSRL QWNIS GLKPG WQYNI WPYLL QSMKT KGDPL GTEGG LDASM TERSR

361 AGSPT APYHD ESLWG PYDPS SGOQS RDTEY LLYGL EPGTR YNATY VSQAA

351 NGTEG QPQAL EFRTH AIQWF DWTAV NISAT SLTLI WKVSD NESSS WYTYK

4@l IHVAG ETDSS NLWYS EPRAV IPGLR SSTFY NITYC PVLGD IEGTP GFLQY

451 HTPPY PYSDF RYTYY STTEL GLAWS SHDAE SFQMH TTQEG AGHSR WEITT

S@L NQSII IGGLF PGTKY CFEIV PKGPN GTEGA SRTYC MRTVYP SAVFD IHWWY

551 VTTTE MJLDW KSPDG ASEYY YHLYI ESKHG SNHTS TYDKA ITLQG LIPGT S
661 LYNIT ISPEY DHVWG DPNST AQYTR PSNVS NIDVS TNTTA ATLSW QNFDD equence Coverage
651 ASPTY SYCLL TEKAG NSSNA TOWT DIGIT DATYT ELIPG SSVTY EIFAQ

701 VGDGI KSLEP GRKSF CTDPA SMASF DCEWY PKEPA LVLKW TCPPG ANAGF Of CD148 (Q12913)
751 ELEVS SGAWN NATHL ESCSS ENGTE YRTEY TYLNF STSYN ISITT WSCGK

861 MBAPT RNTCT TGITD PPPPD GSPHI TS¥SH NSWKY KFSGF EASHG PIKAY

851 AVILT TGEAG HPSAD VLKYT YDDFK KGASD TYVTY LIRTE EKGRS QSLSE

901 VLKYE IDVGN ESTTL GYYNG KLEPL GSYRA CWAGF TNITF HPQNK GLIDG

951 AESYY SFSRY SDAYS LPQDP GVICG AVFGC TFGAL VIVTY GGFIF WRKKR

1661 KDAKN MEVSF SQIKP KKSKL IRVEN FEAYF KKQOA DSNCG FAEEY EDLKL

1851 VGISQ PKYAA ELAEN RGKNR YNWVL PYDIS RWKLS VQTHS TDDYI MWANYM

1161 PGYHS KKDFL ATQGP LPNTL KDFWR WVWEK NWYAL IMLTK CVEQG RTKCE

1151 EYWPS KQAQD YGDIT VAMTS EIVLP EWTIR DFTYK MIQTS ESHPL R(FHF

1201 TSWPD HGVPD TTDLL INFRY LWRDY MKQSP PESPI LVHCS AGWGR TGTFI

1251 AIDRL I¥QIE NENTY DWYGL VYDLR WHRPL MWQTE DQYVF LNQCY LDIVR

1361 SOKDS KWDLI YQNTT AMTIY ENLAP YTTFG KTNGY 1A




Targeted quantitative proteomics workflow using SRM-MS

interest

!

2. Proteotypic peptides
for proteins of interest

!

3. Transitions selection
and optimisation

! Skyline

‘ 4. SRM analysis ‘

!

‘ 5. Quantitative data

‘ 1. List of proteins of ‘

interpretation




Targeted quantitative proteomics workflow using SRM-MS

f
T Lot or Previous global/discovery proteomics experiments
proteins of < +
interest Additionnal hypotheses, Biological observations or litterature/data mining, ...
.

Upload of targeted proteins
(.fasta file)

Ill Skyline - testsky

File  Edit View  Settings Tools  Help
DEH|XEB@|9-
Targets

%, 19393121930265
B KADDATYTALEARY [64, 75T

RWEALESLDIATIAR.E [139, 152]
F.ONTTTDIVSENSR.L [412, 424
K VOAEGLDOATFEK Y (522, 534]

=
=
+
+-© R ED&WNLINPLAGADEK. G [350, 875
Mé‘i K. YDVELIAPIR v [305, 3147
% 299643212513070/5L0091989 Y1
+§L K.NELIVNGNHIR.Y [66, 76]
-9 KLSAPSEK [119,127]
+§L K FGIENGLMTTYHSTTATAR.T [174, 192]
+ % RYPTLOVSWWDLTYNLEN [241, 2567
+-@ KGILGYTEDE Y (278, 286]
+- 2, KAWSWYDNEIGYSHIY [316, 329

%, 72132721757
+-® K NIBLLGNDGSGK.T [10, 21]
=
=
:
=

{'.

T
-
-
:

1) KVHEGDDLTNADR G [326, 337]

‘E‘L K.GTEEIPLEWGGK. L [530, 541]

7@ KILEPIYDVEVFYPSDK M [620, 635

7@, K FASYELYPTDVREK.L 692, 7057
10705531 0GE007

‘E‘L K. MwINSYR.D [73, 79]
gL AL TAEFLWREGHTAHATRE [104, 119]
+-9 REEAEAEADK.M [120,128]




Targeted quantitative proteomics workflow using SRM-MS

[Useful functionalities to identify best flyers and unique peptides :
1. Building of Peptide Spectral Libraries generated from global proteomics data

nanoLC-MSMS data

2. Proteotypic ) ) )
peptides for Interpretation using 2 search engines
proteins of
interest
Mascot searches OMSSA* searches

MSDA in-house developed interface
MATRIX 3
SCIENCE

Welcome to our M; ass Spectromet ry Data Anal ysis Interface
http://www.matrixscience.com https://msda.unistra.fr/

N

Identification
Validation (FDR control)

\ .mzldentML import into Skyline

* Geer, LY et al. ) Proteome Res 2004



Targeted quantitative proteomics workflow using SRM-MS

[Useful functionalities to identify best flyers and unique peptides :
1. Building of Peptide Spectral Libraries generated from global proteomics data

2. Proteotypic Spectral Library Explorer
pep“des fOI’ msl:iectral Library Explorer
prOtemS Of Library:

interest IlI;SAt'd i LSA - AAQFVDLLGYFSLK, Charge 2
eptide:

1|

'ELMNPGQSLEDFVHH B con 1
AANVLYSESLMCK ++ T
ﬁ AANVLYSESLMCK++ -
Gy PAPRALOLFLSR

) PAPEASGTPSSDAVSR-+
% AAPFSLEYR 4+

0, PAQAFSSFLLYDLK s+

i (rank 1)

s00

NIEI NH:-: nﬂ]:.

ﬁ AAQLATEIADIK++

% AADLIGTCSONVAAQEQYLGLGAL R +++
éLmuTT|ET,'.\|H:3L|ETLK+++ [ |
9 BASEYENGDVE -+ [ ¥ [rank 3)
ELMSDIAMTELPPTHPIHJM 200 +

Intensity
e

B A (rank 2)
300 + ba

W O e

b2 I b
v2 (rank 113

I ,Inul i

émMSDIAMTELPPTHPImH yd(rank &) ¥S (rank 4 10 (rank 5)
éLMSGFNAMEDAQTLHH [5 L v l i1 rank &)
b10
éLAASGFNAMEDAQTLHMH 0 A L l".‘ .l il i} Lll.. | “ I “
AASITSEVFNE++ a0

100 + b3 bt

, PASGENAMEDATTLR

AASGFNAMEDARTLRKs+ b1

4 |
e

@ AASLLLEILGLLCK++ = 200 400 600 1000 1200 1400

M/Z

L lul
T

<4 Previous Page 1 of 181 Mest >
Peptides 1 through 100 of 18 081 tatal, File: F132212_fusilinjection].dat RT: 0

Add Add Al | 7 Associate proteins




Targeted quantitative proteomics workflow using SRM-MS

[Useful functionalities to identify best flyers and unique peptides :
1. Building of Peptide Spectral Libraries generated from global proteomics data

2. Proteotypic Targets A
peptides for =- f;, 1939312|153|3255 T P
proteins of e K. TTTGSLOLGNNE.T [38? 398]
interest eﬂ LOMTTTDRSENSR.L [412, 424] [rank 11)

L EAVMDNMELYTTEVYYMETE M [459, 475] [rank 5]
K.VEﬁEGLDQATFEK.V [622, B34] [rank. 2]
k.LPELPAIAGYFD TWFEK.TV[ﬁ B, ¥33] rank 1]

KN TYDVLPYEY G TPAR TEADVYYRLN [734.757] [rank 4]

%%%%

<y BGYAVAUTAIGNPTEFEK.Y [346, 362] [rank 3 - b T

- Among all possible peptides of the proteins of interest, several have already
been seen in global proteomics experiments and are likely the best candidates

- Ranking of peptides added (Expect values, picked intensity, spectrum count)




Targeted quantitative proteomics workflow using SRM-MS

[Useful functionalities to identify best flyers and unique peptides :
1. Building of Peptide Spectral Libraries generated from global proteomics data
2. Defining a Background proteome

2. Proteotypic Upload a background proteome as a database .fasta file
peptides for
H neludes | Peptide | pl | =pl | spl _| spl -
pr-OtelnS of - Includ le7 Peptid |D434|E3|AN32E |0955|2_5|AN32D |Q925'3_E|AN328 |QSZE'E_B 2]|AN32|
Interest 73 EPEDEGEDDD O O m| - J
[ (LPOLTYLDGYDR O O
=2 S GELEVLAEK. i O O
v LSTIEFLK. =] =]

g R.WLDAGDPTSR.G [328, 337]

- @~ RNSHLSATYPALEGALHR.S [458, 473]
% spIPOB7I4FCERZ_HUMAN

%, spIPOBS7SIFTPRC_HUMAN

g [oPizied |

Protein Mame: |SD\PESBB?MN32A_HUMAN . i splP0276BIALBU_HUMAN Serumn albumin 05=Homo sapiens GM=ALE PE=1 5%=2
% splPO2768-2IALBU_HUMAN  |soform 2 of Serum albumin OS=Homo sapiens GM=ALEB

Drescription: IAcidic leucine-rich nuclear phosphoprotein 32 family member & 05=Homo sapiens GH=AMP324 PE=1 SW=1

GLEYLAEKCPMLTHLMLSGNKIKDLSTIEPLKKLENLKSLDLFMCEY THLMDY REMYFHLLPQLTYLDG Y DRDDKEAP
DEDAEGYYEGLDDEEEDEDEEEY DED A QN EDEEDEDEEFEGEEEDY SGEEEEDEEG Y NDGEYDDEEDEEEL GEEE
RGOKRKREPEDEGEDDD LI

Cancel |
Y

Sequence: MEMGRRIHLELRNRTPSDVKEL\l’LDN5RSNEGKLEGLTDEFEELEFLSTINVGLTS\ANLPKLNKLKKLELSDNRVSGﬂ

- Allows to easily visualise[unique]/[shared] peptides (much faster than performing
BLAST alighments)

- Especially important for discriminating isoforms that are present/added in the
\ background proteome




Targeted quantitative proteomics workflow using SRM-MS

.

3. Transitions
selection and
optimisation

Useful functionalities to select the best (specific (no interferences) and
sensitive) transitions / peptides :
1. Again Peptide Spectral Libraries

Targets MS/MS Spectrum

=%, 19350121 930265
@ K TTTGSLOLGHMK.T [387, 338]

=€) KDNTTTDIVSENSR L [412, 424] frank 11)
= Ay B8NS

Microbiome-DIGE - DNTTTDIYSENSR, Charge 2

- %, 1939312/1930265"

i i
AT ~ g -
%@, KCYDNNELYTTEVYYNETKN [459. 475] [rank 5] \‘\\ 10 L ’ jremee N KTTTGSLD LENNKT [38?, 398]
- KVUREGLODATFER.Y (522, 6] (ank 2 ~q : e
%@, K LPELPAIAGYFDTYWFEKY [715, 733 lrank 1) e
¢..§: K PNTYDVLFAEYG TRAQTEAGVWYRLN [734, 757] liank. 4] TSN ="yl KDNTTTDITSENSHL [41 2_. 424] [rEIrIk. 1 1 ]
%), RUGYAVADTAIGNPTEFEK.Y (346, 362]frank 3] Seo : :
=%, 25954322513070/GL0091989 V1" ~< H =]
& gL K NELIMGNHIR A [B6, 78] [rank 5]' a0 | S~ H ?58-'331 5++
-9 KYAR0ONSNASCT THCLAPIAK V [147, 168 [rark 4) ~ : H
& ~ : e
=G FLAAGNIIPSS TGAAK A (807, 221) fark 2] hzz(:mlji) S~o : feeee !l.l.l T 9 - -I DB4?49D5+ [aﬂk 3
- RVPTLDVSWDLTUNLCH (241, 258) frrk 1] = Sso H HE
5@, KVWSWYDNEIGYSHK Y [316. 329] rank 3] o ¥ Gan3) : |r
%, 728132721753 o e ~ gk B !IL 'TI DrlE;] - ?55,331 9"' [rank 1 ]
t gm RLGYPYPPDANGPTSLYFFK.T [289, 306] rark 4] z a0 | s v H o=
#-@), KNHEGDDLTNADR.G [326. 337] frank 1) s . : - I|l _
‘.-ﬁ RLIPYOELYAGDIGCTYK.L (355, 3701 lrank 2) S T1~-~ - : . !LL N |:|2 EEI:I.-I:I??-I + [aﬂk 2
- RAKPVNEADVER M (402,413 rark 3 £ b L aw
-9, KILEFVDVEVFVPSDR.M [520, 535 lrark 51 =
=%, 1070531085007
@ KECAWTHYR.L (27, 35] a0t
& E“ K NAEDGSGYIVDPASK L [38, 52
S K NWINSYR.D [73,79) VI e
@ R DLPILCNOWANVWR.W [20, 93]
-9, R TAEFLWOEGHTAHATRE [104. 115]
20 |
v (rank 14
1268,
0 ;ih\] uhull \;Il iR |
200 400 600 600 1000 1200 1400
MZ
Ready 14 prot 222 pep 1418 prec 254 tran

- Spectral librairies built on LC-MSMS data acquired on heavy labeled synthetic
standard peptides (for yet unseen peptides)
- Transition ranking + many adjustable filters



Targeted quantitative proteomics workflow using SRM-MS

[ Useful functionalities to select the best (specific (no interferences) and
sensitive) transitions / peptides :

1. Again Peptide Spectral Libraries

2. Collision energy optimisation

= CE -6 = CE +2
== CE -4 == CE +4
== CE -2 CE +6

m=m GPNLTEISK - 483.8++ (heavy)

3. Transitions
selection and
optimisation

Replicates

Easily possible thanks to :
- Automatic collision energy optimisation methods setup with different CE steps
\ - Availability of heavy labeled standard peptides




Targeted quantitative proteomics workflow using SRM-MS

3. Transitions
selection and
optimisation

[ Useful functionalities to select the best (specific (no interferences) and
sensitive) transitions / peptides :

1. Again Peptide Spectral Libraries
2. Collision energy optimisation

VVSQYHELVVQAR LVLEVAQHLGESTVR
400
a0a 350
£ 400 £ 300
- = 2i0
§ 300 S 200
< 200 < 150
[] ]
1] a 100
o 100 o
a0
a 0
i1 1 TN I
Replicate Replicate
After optimisation / Equation prediction After optimisation / Equation prediction

\ ==) |ncreased sensitivity for specific peptides



Targeted quantitative proteomics workflow using SRM-MS

[ Useful functionalities to setup up the acquisition methods:
1. Vendor specific method export from a generic Skyline file
2. Retention time scheduling et retention time prediction tools

Time scheduling is challenging but mandatory for multiplexing!

- Requires precisely controlled chromatography
- Retention times need to be highly reproducibility
- Peak width and retention time shifts limit the multiplexing.

[—— 5 Minute Window __—— 2 Minute Window __—— 10 Minute Window |
500 +

400 4

300 +

" 220 transitions

[V
/ / 5min window

200 +

Concurrent transitions

100 transitions
"\ 2min window

\
“l
\

100 +

4. SRM analysis ‘

Scheduled Time

Use of Retention Time reference (iRT) peptides, spiked in all samples

Escher C, Reiter L, MacLean B, Ossola R, Herzog F, Chilton J, MacCoss M.J, Rinner O
Proteomics 2012, 12(8): 1111-1121.




Targeted quantitative proteomics workflow using SRM-MS

4. SRM analysis ‘

.

Chromatographic
%B  condition A

e

30min

Retention time prediction

Gradient change,
Column change,
System change, ...

Chromatographic
%B condition B

L

90min



Targeted quantitative proteomics workflow using SRM-MS

Retention time prediction

[ Chromatographic Chromatographic
%B  condition A %B condition B
30min 90min
iRT measured in iRT measured in
condition A condition B

Predictor

Q
g ‘ o
Z # - ”/
.9 ///
= et (]
qc) n///( g
& . 5
iRT-value LCj
g
l Calculator e e
4. SRM analysis ‘ IRT-value
/./"" Determination of iRT
~ values for the

b peptides of interest Export of scheduled
S ] SRM method
iRT-value

Retention time




Targeted quantitative proteomics workflow using SRM-MS

4. SRM analysis ‘

Retention time prediction

.

- Gain of time for determining peptides’ retention times
- Less sample consumption

- Easy change in chromatography type and scale
(nanoLC <= microLC <= LC)

- Easy method transfer inside the laboratory and with collaborating
laboratories




Targeted quantitative proteomics workflow using SRM-MS

’f'

Useful functionalities for quantitative data interpretation:

- All Skyline views

- Easy data checking: manual verification is possible, in a fast and efficient way
- View of all replicates

- Visualisation of interferences

- Flexible and rich export templates
 PPskine - wevelostPst i 100 Quantpeptissst = G|

File Edit Wiew Settings Took Help
DE e % @9
T

B 3 MSIMS Spectrum | 1F =X QEMMAIZIIOL 83b | OEMMALZ 4 b ¥ X OEMMA121101_22b | OEMMAL2110: 4 ¥ ¥ X
Replicates: CEMMA121101_22b i
@ €, AGAGHSNTLOVSTY S
%, spIPOD5EN Phosphoglycerate kinase 03 WP4VelosUPS1_1_100 - VLDTGGPISVPVGR, Charge 2
- B YWLEHHPR _ 507
a '?L YHIEEEGSR 40 + 507 40 1 (idotp 0.08)
° g: VLENTEIGDSIFOK I "
@ €, VDFNVPLDGK
TIWNGPPGYFEFEK 200 1
SSAAGNTVIIGRGDTATVAK
PFLAILGGAK,
LSYEDLDLE
IVAALPTIK.
ISHYSTEEGASLELLEGK.
HELSSLADVYINDAFGTAHR
GYEVWLPYDFIIADAFSADANTK,
ELOSLLGK
@ @, ELPGVAFLSEK ¥ 10 4 10 4
4 9 EGIPAGWOGLONGPESA 50 + iz
. g: ASAPGSVILLENLR 1
@ G ALDEWK v T ‘ | |
-0 G AGHENPE a PR I (11 Y A | 0 PO . S S 0]
- o @) AAGFLLEK
% 29 Cabepenliass Y D550t 200 400 600 800 1000 1200 1400 52 54 56 58 60 62 64 66 52 54 56 58 60 62 64 66 68
Ll ? YDEEFASQK MZ Retention Time Retention Time
@ @, DVWNFLELFFDOFPEYVNK
splPO07E1] Tiypsin precursr - Sus sorcfa peak Areas | 1F =X Retention Times | 10 - %
o @, VATVSLPR
@ 9, LSSPATLNSR
@ '?:‘ LGEHNIDWLEGNE QFINAAK
SpIPD0812| Arginase DS=Saccharompees 30 +
@ @, ELSMLAPFSGGOGK
spIPDDB15] Histidine biosyrithesis tifunctic
° EL VLPILFLIDDLASWNSK. 25 1
9 G QTSBANTATFOK Jdotp idotp
3 @ LFNDSALLDAK 0.99 0.98
Ll ?‘L ILGPGNOFVTASK
o @, FITAONITPEGLENIGR
% sPIPDDE1 7] Inorganic pyrophosphatase O
9 E” VALDIK
- @ €, VIAIDINDPLAPK,
- @ '?L GIDLTNVTLPDTPTYSK.
Ll ?‘L EETLNPIGDTE
& @, AVGDNDPIDVLEIGETIAYTGEVE
@ €, ATHEWFR
b spIPO0SA0 ATP synihase suburit beta, m 051

Spectrum: WPavelosUPS1_L_100 - 80 1 80

30 1+

w
=}

150 —

Ba5
(idatp 0.60)
[

20 +

Intensity (10+6)
B

Intensity (10+6)

Intensity (1043)

0050050050900

K]

o2

LAkt Rl

20 +

o~

idotp
0.60

B2 T

Peak Area (10%9)
@
t

B1

Retention Time

-9 EL WWOLLAPYAR
WOETLOTYE

5. Quantitative AT o0
d e & LYLEVAQHLGENTYR
LLDAAVVGOEHTDYASK
ata : & IINVIGEPIDER
:

i nterp retat'on i IGLFEGAGVGK

i
Ready ST(713prok  166/2250pep  193[2580prsc  595/7740tran

69
E &3 t t t t t t
23h 24k 26k a3 630 a5h

Replicate Replicate

Expected




An inter-laboratory performance evaluation standard

48 human proteins (Universal Proteomics Standard UPS1)
spiked into a yeast cell lysate background +

iRT reference peptides

Weekly injections over 6 months:

4

R

Strasbourg

G6410
(Agilent
Technologies)

TSQ Vantage
(Thermo)

Q-Trap (ABSciex)

Q-Trap (ABSciex)

—

Data processing/exchange with Skyline!

Definition of a series of criteria to meet
for System OK/Not OK:

Signal intensities (Peak areas)

Peak widths

Retention time

Peak distribution

Allows us to check:

Multiplexing capability

(689 transitions)

Signal fluctuations

Retention time variability
Platform comparisons
Robustness over time
Peptide storage over time, ...



Global/Discovery proteomics approaches with Skyline

MS1- filtering
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mmm) Fven easier integration of full-scan/discovery results

with follow-up targeted experiments !



From Global to Targeted Proteomics Approaches

Global/Discovery Proteomics Targeted Proteomics
Qualitative Quantitative Qualitative Quantitative
, Skyline &
< fs)
500-2000 identified | Poorly reproducible, 10-100 candidate | Precise reproducible,
proteins approx. quantitation proteins absolute quantitation

g, —

Skyline Skyline




Thanks !
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WP3 of the French Proteomics Infrastructure (Garin J.) :

-Grenoble : Benama M., Adrait A., Ferro M.

-Strasbourg : Opsomer A., Vaca S., Hovasse A., Schaeffer C., Carapito C.
-Toulouse : Garrigues L., Dalvai F., Stella A., Bousquet M.P., Gonzales A.




