Targeted Analysis of Proteins in

Human Serum:

> CTERTIFIC High-Throughput h-SRM Analysis with

the TSQ Quantum Ultra

The world leader in serving science




Protein Analysis and Biomarker Discovery

LTQ XL Linear lon Trap
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= Automated Label-Free Differential Expression Software

4 ProSightPC"

Top-Down Identification and Characterization

| LTQ FT Ultra
LTQ Orbitrap - Ultra high res., Accurate Mass=e =

- High Res, Accurate Mass - 10p Down, Biomarkers, PTMs

- Ultimate Peptide Machine and PEAKS de novo
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General Biomarker Discovery & Qualification Strategy:

a Split-sample Design and h-SRM Targeted Analysis

CONTROL TREATMENT (R)
(NR) (complete & partial)
200 x 1 mL plasmas 60 x 1 mL plasmas

A A
50x 1 mLNR 5x1mLNR (A-E)
(FJ) b 5x1mLR (A-E)
blinded, randomized
candidate-based * candidate-based
screening & quantification BRIMS SPL PREP WORKFLOW screening & quantification
by IDMS or h-mSRM on internal standards, depletion, by IDMS or h-mSRM on
triple quadrupole digestion (trypsin) triple quadrupole

A

BRIMS LC-MS WQRKFLOW QUALIFIED
randomized, sequential DD LC-MS
; . MARKERS
high-flow split setup w/sample

collection for every run )
iterative analyses based on SIEVE Discovery
results

A

HT DATA ANALYSIS
SIEVE, Sequest

A
CANDIDATE MARKERS

stable isotope-labeled peptides

Barr JR etal. Clin Chem. 1996 Oct;42(10):1676-82. Th Fish
Thermo Isotope dilution--mass spectrometric quantification of ermorisner

= CTENTIFIC  specific proteins: model application with apolipoprotein A-1. 3 ~CIERIEEET L



Marker Verification: Targeted Protein Quantitation

= Sensitive, Robust, Peptide Assays

= Enhanced Selectivity
 h-SRM
e FAIMS

= Hundreds of SRM transitions / second
* Very short dwell times (2 ms)
* 1 microscan/transition

= MRM-triggered MS/MS for peptide
structure confirmation

= Fast chromatography with NEW Accela
UHPLC

TSQ Quantum Ultra

Thermo ThermoFisher
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Schematic of Reaction Monitoring:

High Selectivity and Sensitivity

Ql Q2 Q3

Precursor lon

Product lon
Pre set CID

Pre set

A “proteotypic” peptide is selected as being representative of a
targeted protein. Q1 is set to transmit only the parent m/z of the
selected peptide and Q3 is set to transmit only a selected fragment
lon. Quantum has a very fast SRM dwell time (2 ms), so that multiple
SRM (MRM) analyses can be carried out during each scan of an

LC/MS/MS run. It is practical to monitor up to 300 SRM
transitions/sec.

Thermo ThermoFisher
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Hyperbolic INVAR Alloy Rod Design:

Unmatched Resolution to Enhance S/N

v Increased bioanalytical method robustness

v Eliminate matrix interferences

|||||
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Collision Cell
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From Protein...to SRM

MNSFSTSAFGPVAFSLGLLLVLPAAFPAPVPPGEDSK
DVAAPHRQPLTSSERIDKQIRYILDGISALRKETCNKS
NMCESSKEALAENNLNLPKMAEKDGCFQSGFNEET
CLVKIITGLLEFEVYLEYLQNRFESSEEQARAVQMST
KVLIQFLQKKAKNLDAITTPDPTTNASLLTKLQAQNQ
WLQDMTTHLILRSFKEFLQSSLRALRQM

!

Previously detected in discovery experiments? l

/Yes \ NoO
é

~

SRMs chosen based on SRMs designed in silico
peptide MS/MS spectra based on protein
acquired from previous sequence by using “P3
experiments. Predictor™.

- 2N j

*Use of P3 courtesy of Mike MacCoss, ]
-!-!T?Nrm.? University of Washington 7 !'}elrgnl\lof ﬁh.ecr



Peptide Selection and SRM design

= Protein detected in previous LC/MS/MS experiments:
* peptide was seen many times
unique for targeted protein
contain no Cys, Met or other commonly modified aa residues
600 — 2000 MW
SRM transition chosen based on MS/MS spectrum
= |f no HPLC/MS/MS data, use P3 Predictor SRM prediction tool
» provide amino acid sequences of targeted proteins
* in silico trypsin digestion
« Tryptic peptides which contain no Cys, Met, His, NxS(T) modification, or R-P or K-P
« user defined peptide length

» User selects one or multiple candidate peptides from the list and P3 Predictor
provides Q1 and Q3 SRM transitions automatically with proper collision energies

» Output .csv file which Quantum can accept directly

= Generally, multiple fragment ions for each selected peptide will be used to
maximize specificity (reduce possibility of interferences).

Use of P3 courtesy of Mike MacCoss, ]
'!!‘.?J!.‘?B University of Washington 8 !'}EﬁrEINOTF ﬁh.ecr



The Benchmark

Quantitative Mass Spectrometric Multiple
Reaction Monitoring Assays for
Major Plasma Proteins*

Leigh Andersont§ and Christie L. Hunter"]
s were designed for tryptic

Q titative LC-MS/BAS™3 .
p:;:?t?c_ileas f::presenti and medium abundance 53 targeted prOteInS

proteins in human pld sing a multiplexed multiple

reaction monitorin pproach. Of these, 47 pro-

duced acceptable g e data, demonstrating with-
in-run coefficients of variation (CVs) (n = 10) of 2-22% MRM assay
(78% of assays had CV <10%). A number of peptldes gave

CVs in the range 2-7% in five exper}
runs each) continuously measuring demon- 141
strating the precision achievable in chdgp 137 SRM tranS|t|OnS
pletion of six high abundance proteins by immunosub-

traction significantly improved CVs compared with whole

plasma, but analytes could be detected in both sample

types. Replicate digest and depletion/digest runs yielded _ i
correlation coefficients (R?) of 0.995 and 0.989, respec- Add lL 6 tO dEtermlne
tively. Absolute analyte specificity for each peptide was 1tiv/i

demonstrated using MRM-triggered MS/MS scans. Reli- SenSItIVIty

able detection of L-selectin (measured at 0.67 pg/ml) in- |_| near dynamic range

dicates that proteins down to the upg/ml level can be

quantitated in plasma with minimal sample preparation,

yielding a dynamic range of 4.5 orders of magnitude in a

single experiment. Peptide MRM measurements in plasma Assay performance

digests thus provide a rapid and specific assay platform for

biomarker validation, one that can be extended to lower

abundance proteins by enrichment of specific target pep- . . .

tides (stable isotope standards and capture by anti-peptide Peptlde Conf| I’matlon by MS/MS
antibodies (SISCAPA)). Molecular & Celluiar Proteomics

5:573-588, 2006.

Thermo ThermoFisher
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Sample Preparation

 Whole Human Serum (Sigma).
e Diluted 40X with 6M Guanidine
* IL-6 exogenous protein standard curve

e 1 mL of diluted human serum sample was reduced with 1M
dithiothreitol and S-carboxymethylated with 1M iodoacetic acid.

 Reduced and S-carboxymethylated human serum sample was
exchanged into 100mM ammonium bicarbonate buffer and
digested with trypsin.

* The digest mixture was dried by a Speed-Vac and reconstituted
with 200uL water containing 0.1% TFA.

Thermo ThermoFisher
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Peptide Selection and SRM transition design

* 53 high and medium abundance proteins (same as
Anderson) were analyzed.

* One representative tryptic peptide for each protein was
selected based on several criteria defined by Anderson

50 peptides - multiple fragment ions were chosen
3 peptides - single fragment ion

e Total of 103 SRM transitions

Thermo ThermoFisher
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P3 Predictor Software

Paste Protein Sequence

MNSFSTSAFGEVAFSLGLLLVLEAA DVAAPHR gy [ E e 47 (20 [Pt e
I FETCNKSHMCESSK HAEKDGCFQSGFNEETCL Min Pentide Lenath: 7 ) .
YKIITGLLEFEVYIEVLONR AVOMSTK KAKNLDAITTED frERE e Eveclude Potential Ragged Ends D
PTTHASLLTELQAOHOWLODHTTHL I LREFK ALROM Mas Peplide Length: 17 Protein
Elirnitiate first 25 AL
v Uze Monoizotopic Precurzor lons NG ¢
v Uz Monoizotopic Product [ons
Reset
Exclude Peptides Containing:
e Don't Digest
v hiet
v Hiz A . .. -
Check Library: Collizion Energy Prediction
v M54T motif Mane - Slope: | 0.034
v R-FPork-P Intercept: | 3314
Peptide Sequences: 7 Precursor Info Product lon Info Predicted SRM Transitions
FP&PYPPGEDSK. Peptide: EFLOSSLA Zeq # B-Ion # T-iom 430.26, 530,33, 20
[PFLTSSER ) ) E  1: 13008 81 979 52
TILDGISALR M onoizotopic Mass ¥ F. 29717 7. 2EQ0. 48
EALAEMMLMLFE M = 978513 B & emn i — Add
FESSEEQAR td+H = 379521 0 4: 518.26 E: 53033
YLIOFLOK, [M+2H)/2 = 430,285 § 5 g05.zs 4: 482.27
(M+3H)/3 = 327.173 2 & 69233 3: 37524
Averans Mass L 7: E0E.41 Z: EBB.Z
M = 979101 B 8: 96151 1: 175.12
h+H = 380,109 4R924 B7927, 1849
[t +2H)/2 = 430,553 453,24, 733.41, 1849
[M+3H)43 = 327.375 430,26, 530,33, 20
430,26, 703,47, 20 Remove
Collizion Energy [+1] = 366 434.81, 530,32, 201
Collizian Energy [+2] = 20 43481, BE3.38, 201
Collision Energy [+3) = 14.4 541.74, 6323, 217
541.74, 71933, 21.7
SE0.82, B16.38, 22 4
Hydrophobicity B etention Factor = 26.4 SRO.BZ. F31.41, 224 Qutput CSY
620.81,729.34, 24.4
E20.81, 925,46, 24.4
BE3.36. B38.42, 2519
BE3.36. 812 46, 25.9

Use of P3 courtesy of Mike MacCoss,
!!T?Nrmg University of Washington 12 EI}%TLOTF ESFhler



HPLC

e PicoFrit C18 column from New Objective (75pum x 100mm)

o Surveyor MS pump; MicroAS autosampler
Buffer A: 0.1%FA/2%ACN/98%H20
Buffer B: 0.1%FA/100%ACN
Post-split flow rate was 300nL/min.
Gradient 2% B to 50% B in 85 min.

e The sample loading flow rate was 5uL/min and loading time
was 15 min.

Thermo ThermoFisher
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TSQ Quantum Ultra with lonMax source equipped with a column adapter for

nanoflow (New Obijective).
For SRM:

SRM 1: Q1, 0.7 FWHM,; Q3, 0.7 FWHM Compare 3 Q1
SRM 2: Q1, 0.4 FWHM; Q3, 0.7 FWHM Resolution Settings
SRM 3 (h-SRM): Q1, 0.2 FWHM: Q3, 0.7 FWHM

Sc?n_mu.d.th-,-g-.g@.’z.miz'

Scan time, 20 ms and 2 ms ggrggzaeﬁmes
SRM-triggered MS/MS:
Scan Event 1.

Q1 & Q3: 0.7 FWHM; Q2: 1.5 mTorr; Scan width, 0.002m/z; Scan time, 20ms
Scan Event 2:

DD precursor mass from Scan Event 1; Q1, 0.7 FWHM; signal threshold
30,000 counts; Q2: 1.5 mTorr, CE: 0.034 x precursor mass m/z + 3.134;
Dynamic exclusion settings: repeat, 1; duration, 30s; exclusion time, 30s;
exclusion list size, 50.

Thermo ThermoFisher
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Fast SRM Scan Time (2 ms available)

Scan Editor ] Swringe Pump ] Divert Valve ] Accurate Mass ] Method Summarny ]

Calibration Comection Method [
Run Settings

M5 Acquire Time {min): [25.00 Segments: |1 +I| Cument Segment: |1 +I
To display a chromatogram here, use Quantum."Open Raw File...

| I Segment 1 I|

 r 1 1 1T 1 T 1T T T 1 T T T T ] T 1 1T T [ T T 1T T 1 T T T T T 1T T T T [ T T 1 T T T T T 1 T T T T 1 T T T 1 1

o 5 10 15 20 Retention Time {min) 35 20 a5 50 55

Segment 1 Settings

Segment Time {min): Tune Method:

Scan Events: |1 il s v (10 il

Chrom Fitter Peak Width (s}

C:wMcHale Peptide Analsis SMPhangiotensin_&0uLlmin. TSQTune

Collision Gas Pressure {mTom):

e
o

Cumert Scan Event: |1 Scan Event 1

E

Scan Evernt 1

Polarity:
Full Sv::.an] SiM SRM f+ Positive i~ Megative
Same value for all SRMs
: i | Parent Mass Product Mass |Collision Energy -~ Data Type:
= . i - | 1 077 * Certroid ¢ Profile
é Time (s}: ¥ [0.020 4 20 s = Skimmer Offset:
{ = =0 Skimmer Cifset (W) v |7 il
Coll. Energy (Vi 1 l'_‘— 4 4 =0
= T = 5 2 oz Accurate Mass Mode:
Pealk Width = - 22 OHf =
Q1 (FAWHM): [» (370 - 7 = 23
E S5 =1 Micro Scans: 1 =
Q2 (FwHM: 7 [o.70 - 5 &0 27 =
10 51 28
Use Tuned Tube Lens Valus: W :; fl Ei Copy ScanBEwvent | Paste ScanEwvert |
- =
13 el >0 b
Help | Tune |
Thermo Thermo Flsher
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Unique High Resolution For Q1 & Q3

File Quantum Help

D=Ed & X%

- Scan Editar | Suinge Purmnp | Divert Walve | Sccurate Mass | Method Sumnman
o Calibration Correction Method
Rl
Run Settings
TS0 Quankum FS Acguire Time [min]: | 130,00 Segments: |1 = Current Segment: |1 =
|

To display a chromatogram here. use Quantumd0pen Faw File...

=1
Surveyor M5
(o Flhes || Segment 1 ] |
B e e e e e B B B B e e L B I B B B e e e B R e B B B B B B B e
[z} 10 =0 =0 40 50 Fietention Time [mir) =0 20 100 110 1zZ0 130
Segment 1 Settings
Segment Time [min): Tune Method: |C: wecaliburidatshE colismethods03_14_06_MS1.TSQTune R
ticro A5 - - =
Scan Events: |1 - Chrarn Filter Peak Wwidth [z W |8 - LCollizion Gas Pressure [mT o 1.5 ~
Current Scan Event: |1 - || Scan Event 1 | |
Scan Event 1 el
Full Scan | SIM SRR * Paositive Megative
Samne value for all SRk s = = — = EHINGIE [Bcfio TaEres
= arent Mass roduct Mass Collis 8
S Wi () L | - 1 FE2.500 545 400 16 S Frofile
Sean Time [s): b [0.020 2 62,800 EAERT) i Skimmer ifset
3 405 .900 EE4 400 17 Skimmer Offsst (v); v |2 =
4 405,900 FiV.a00 17
) 5 408 500 533300 17 Accurate Mass Mode:
Preak 'w/idth 3 409,500 £70.400 17 off -
Q1 [FuHR]: 7 437 200 T04.300 18
E 437 200 803 400 15 Micro Scans 3 =
03 [P HR): 455 300 S02. 500 15 =
435,300 515400 15
e To—— 442 300 685400 18 Copy ScanE vent Paste Scank vent
o 442 300 TE4. 500 15
444 =00 70 400 17

Help Tune

You get high resolution with one click

Ready

Thermo ThermoFisher
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*“MRM-Triggered” Data Dependent MS/MS

Segment 1 I

I T
J

T T T T T T T T I T I . I
Retention Time: {min) 14 16 18 20 22

3 —
r-
i —
[ee]

Seqment 1 Settings
Segment Time (min): Tune Method: |C:\Peterman 030606 bradykinin. TS0 Tune J :

Scan Events: |2 il Chrom Filter Peak Width {s): [# |5 :I Collision Gas Pressure {mTom): [+ |1.2 il

LT3

Cument Scan Event: |1 il I Scan Event 1 || Scan Evert 2 I
Scan Event 1
can Ever Polary:
Full Scan ] g SEM l ¢ Positive © MNegative
Same value for all SRMs — }
e v ] Parent Mass Product Mass Collision | & Data Type:
Scan Width (m/z)i ¥ J0002 | — — FERED = ¢ Controd " Profie
Scan Time () W IT j 2 EiEEfE :1%?3[: 13 Skimmer Offzet;
3 2iliis Sl - Skimmer Offset (V): W |7 il
Coll. Energy (V): I~ |i =] 4 228 880 414250 g :
B T i[5 330.190 361.210 15 Accurate Mass Mode:
ST 5 330.130 £74.290 E OF |
Q1FwHM): I Joro  ~|||[7 337 660 349.170 15
B 337 65 453.220 15 Micro Scans: i =
Q3 (FWHM): W |C.?: h g 337.650 580.270 5 :I
1d 3687.220 423.260 G
Use Tuned Tube Lens Value: 11 367 220 S20.310 G Copy ScanEvent Paste ScanEvent
12 378.740 401.290 :
17 7R 740 30 25 Tl
Help Tune
Thermo ThermoFisher
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*“MRM-Triggered” Data Dependent MS/MS

Segment 1 I

T T T T T
J z 2

T T AL T ] T I T I T I U
Retention Time (min) 14 16 18

i —
oo

Segment 1 Settings

Segmert Time {min): Tune Method: |'::"-.Peterrnan"-.[ECECE"-J:lrad;.-l-:inin.TSQ Ture

Scan Events: |2 i‘ Chrom Filter Peak Width (s): v |5 i‘ Collision Gas Pressure {mTom): [+ |1.2 i‘

Current Scan Event: |2 il |

Scan Evert 1 Il Scan Event 2 |

Scan Event 2

Ful Scan | SIM | SRM  Dependent Scan | Data Dependent Settings

Sca maim

Polarity:
¢ Pgsiive { MNegative

. Data Type:
Mass determined from scan event: - From Scan ¢ From Parert List * Centroid ¢ Profile
Nth Most Intense lon: [T = r Shimmer Oifset:

Signial Threshold (1074 courts): |C.1 :‘ Weighting Factor: |:,: j Skimmer Offset (V): v |7 :l

Scan Farameters

Accurate Mass Mode:
Sean Time =):[1.000 | calision Energy v): [3 < |a1 Peak Width (FwHM): [0.70 |of |

u. i il

Charge State: |2 i‘ CE grad({V per m/z): |0.0340 i‘ (33 Pealc Width (F\WHM): |0.70 - S 1 il
Source Dettajm./z): :‘ DD Dettajm/z): :‘ Energy Bamp (V). [0 i‘ :

Advanced Data Dependent Settings A rHwatom

; o Copy ScanEvent Paste ScanEvent
| Dynamic Exclusion | [ :.Slf'e':rb' mass I|:;1$ N SEQUENCE row Advanced Settings... ‘
Normalized Collision Heln Tune
Energy Settings
Thermo s ThermoFisher
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Excellent sensitivity: 20 amol Detection Limit for IL-6

RT: 29.99-36.11 SM: 7G
RT:33.14 NL: 1.15E1
AA:24.73 m/z= 844.39-844.59 F: + c ESI
SN: 22 sid=8.00 SRM ms2
560.820@cid22.00
955 [616.379-616.381, 731.409-731.411,
B 844.489-844.491] MS Genesis

3 IL_6_20amol

YILDGIDSLR
representing IL-6

1004

° m/z 560.82 — 844.49

60

55

50

45+

Relative Abundance

40~
35%
30~
25-]

20

H
T

H
T

al
NN NEEN

T T T T T T T T T T T T T T T T T [ T T T T [T T T T [ T T T T [ T T T T [ T T T T [ T T T T [ T T T T [ T T T T 1
.0 305 31.0 315 32.0 325 33.0 335 34.0 34.5 35.0 355 36.0

Time (min)

w @
o

Thermo ThermoFisher
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Wide Linear Dynamic Range: Over 4 Orders of Magnitude

YILDGIDSLR representing IL-6

Thermo ThermoFisher
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LGPLVEQGR (Apolipoprotein E)

RT: 0.00-90.00 SM: 7G

100— 36.10 NL: 4.07E4
- TIC F: + c ESIsid=8.00
] SRM ms2
80 . 484.800@cid20.00
1 Q1:0.7 FWHM [586.299-588 301,
m 701.399-701.401] MS
60 humanserum01
40|
20{ 55.74
B 37.70
lng 36.67 NL: 2.02E4
TIC F: + ¢c ESIsid=8.00
] SRM ms2
o 80— 484.800@cid20.00
e 7 . [588.299-588.301
c — ’
g Q1l: 0.4 FWHM 701.599.701 401] MS
5 607 humanserumo02
<
2 404
8
© 7
T 204 ‘
1037 36.47 NL: 1.59E4
’ TIC F: + ¢ ESIsid=8.00
7 SRM ms2
80 . | 484.800@cid20.00
- Ql:0.2FWHM (556200 885 301
E 701.399-701.401] MS
60 humanserum03
40 \
20 |
] I
o Il
L R B M I M I I I B M I I B M M A B A A M B M) R A R RN AR RAAN AR AN RARN MARIRARE AR R nan
0 10 20 30 40 50 60 70 80 90
Time (min)

Thermo

SCIENTIFIC

21

Thermo Flsher
SCIENTIFI



QGFGNVATNTDGK (Fibrinogen beta chain)

RT: 0.00-90.00 SM: 7G

100 34.69 NL: 1.27E3
TIC F: + c ESIsid=8.00
] SRM ms2
80— R 57.21 654.800@cid26.00
1 Q1:0.7 FWHM [706.299-706.301,
m 805.399-805.401] MS
60 humanserum01
40|
] 41.94
204
E 48.63
E 36.75 I 56.59 | 6261
07 A A A
100 35.21 NL: 1.08E3
TIC F: + ¢c ESIsid=8.00
] SRM ms2
o 80— 654.800@cid26.00
e 7 . [706.299-706.301
e ,
g 1 Ql:04 FWHM 805.399-805 401] MS
5 607 humanserumo02
<
2 40
8
& _ 33.51 62.66
20 | 57.83
i | J\ |
. y |
100 34.95 NL: 1.60E3
TIC F: + ¢ ESIsid=8.00
7 SRM ms2
80 654.800@cid26.00
- QL:0.2FWHM [706.205-796 A0,
E 805.399-805.401] MS
60 humanserum03
40
20 \
] I 57.21
o I |
LA A B o A B B B B A B L B A R B R LA AR A AR RA T (RN A RS RN EAA RARS R AR Ra
0 10 20 30 40 50 60 70 80 90
Time (min)

Thermo
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TVIGPDGHK (Fibrinogen alpha chain)

RT: 0.00-90.00 SM: 7G

100 35.14 NL: 2.98E3
m/z=780.30-780.50 F: + ¢
] ESIsid=8.00 SRM ms2
80 . 570.800@cid23.00
1 Q1:0.7FWH |\/| [780.399-780.401,
m 29.80 867.499-867.501] MS
60 humanserum01
405 39.31
20{ 29.03 44.65
07 A h
100— 35.76 NL: 9.34E2
m/z=780.30-780.50 F: + ¢
] ESIsid=8.00 SRM ms2
o 80— 570.800@cid23.00
e 7 . [780.399-780.401
c — )
g 1 Ql.04 FWHM 867.499-867.501] MS
5 607 humanserum02
<
2 40
= B
< ] 38. 74
T 204
- 017 J \b‘a 87
1037 35,51 NL: 4.64E2
m/z=780.30-780.50 F: + ¢
] ESIsid=8.00 SRM ms2
80 . 570.800@cid23.00
7 Ql 02 FWH M ‘ [780.399-780.401,
E 867.499-867.501] MS
60 humanserum03
40
20 30.62 | 44.19
] 2934 ‘ | 48.05
7 m JlLA L—/u\ H_J
G T T T T I T T T T I T T T —‘ T T I T T T T I T T T T I T T T T I T T T T ]
0 10 20 30 40 50 60 70 80 90
Time (min)

Thermo
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AEIEYLEK (L-Selectin)

RT: 0.00-90.00 SM: 7G

100 38.06 NL: 3.25E3
- m/z=794.30-794.50 F: + ¢
] ESIsid=8.00 SRM ms2
80 . 497.800@cid20.00
1 Q1:0.7 FWHM [681.299-681 301,
m 794.399-794.401] MS
60 humanserum01
40|
B 31.22
204
B 44.54
G ]
100 38.52 NL: 1.53E3
m/z=794.30-794.50 F: + ¢
] ESIsid=8.00 SRM ms2
o 80 497.800@cid20.00
e 7 . [681.299-681.301
c — )
g Q1l: 0.4 FWHM 794.399-794.401] MS
5 607 humanserum02
<
2 40
8
© 7
T 204
m 43.77
0 J A )L I8
100 38.27 NL: 9.82E2
m/z=794.30-794.50 F: + ¢
7 ESIsid=8.00 SRM ms2
80 . 497.800@cid20.00
- Ql:0.2FWHM (581, 205.683 301,
E 794.399-794.401] MS
60 humanserum03
40
20
] | 4495
— I
0 L A I I B I BN B RN RS M A AN LA ARAN AR 1\ T 5 N B I B B B B B ) ) A L N LA RN A AAAN ARAY ARAN ARAN AR
0 10 20 30 40 50 60 70 80 90
Time (min)

Thermo
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VVGGLVALR with Different MRM Scan

RT: 39.99 - 48.05

100 4438 NL: 6.15E4
E _44.43 TIC F: + ¢ ESIsid=8.00
B SRM ms2
907 4433 442.300@cid18.00
= 44.48 [685.399-685.401,
807 784.499-784.501] MS
] humanserum01
g 70- 20 ms
e 7
S 60
c —
K J
& 507 44.28
[ 1
= 3
T 407
E J
30
B 4453
20 4423
104
100 4423 NL: 4.02E3
E 4420 TIC F: + ¢ ESIsid=8.00
SRM ms2
907 44.18 || 44 27 442.300@cid18.00
[685.399-685.401,
807 2 ms 44,29 784.499-784.501] MS
705 4411 R serum_2msdwelltime
60 44.32
50 44.34
: 44.09
40—
3 44.36
304 44.39
20 44.41
E 44.06 44.43
|
o3 I I
f T f IRARE T [T IRARR T T T f T f [T f T
40 41 42 43 44 45 46 47 48
Time (min)
Thermo Thermo Flsher
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MRM-Triggered MS/MS: ATEHSTLSEK (Apolipoprotein A-I)

RT: 19.90 - 40.03 SM: 7G

30.11 NL: 5.91E5
100 TIC F: + ¢ ESl sid=8.00
905 SRM ms2
1 405.900@cid17.00
= [664.399-664.401,
80i MRM Of 405.9 +2 777.499-777.501] MS
705 humanserum_MSMS
o 704
g 7
% ]
S 607
=4 -
3 3
< 507
o A
-
& 40
S 7
x
30
20
10
Gi\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\ [T T T T[T T T T [ T T T[T T 1T [T T 1T Trrrr]
20 21 22 23 24 25 26 27 28 29 30 31 34 35 36 37 38 39 40
Time (min)

humanserum_MSMS #29175 RT: 30.03 AV: 1 NL: 1.24E6
F: + ¢ ESI sid=-8.00 d Full ms2 405.900@cid16.80 [30.000-821.800]

572.90
100

90

MS/MS of 405.9 +2

80

458.02

70 513.22

60 363.14 52251

147.09 249.28 399.82 777.52

50
577.53

40

Relative Abundance

266.99 368.26 664.34
86.04 g99.94 476.34

83.79 129.36 173.02 406.35 568.80

7a. 17 220.89 348.13
‘ ‘ 214.83 275.78 32821
il AL
50 100 1!

30
44.09

628.46 740.42
584 71 639.44 ‘
| 1 “

=
o

421.51 481.23 546.07
LD (= |
\M\MM “ \M \H‘N | “‘ T ‘1\ “ }‘M‘ L ‘ m\‘ H \‘ “”““hn‘me\“ :

‘ LI ‘
50 20 250 300 350 400 450 500 550 600
m/z

60 28
.

Thermo Thermo Flsher
SCIENTIFIC 26 ENTI



SEQUEST Database Search Match

g &

il - 7
DTA for scan: 29175 Precurzor ion: 4053000 Charge: 3 Activation kype: CID i azs type: mono
Mod's:
| AA | a | b | b-HH3 (b*) | b-H20 {bo) | c | ¥ | y-HH3 (v*) | y-H20 (yo) | z | | -
| N [v r r | [v .. I_ N
1 2 720444 - 11
2 T 1144 5544 10
) E 10435368 g
4 H 4391936 9144542 g
5 L T
=1 5 =3
75 T &
g L 535.4414 4
2] 5 940.47 34 ]
10 E 10695160 2
11 K - 1
-
_I:l\i{:l .‘{7-:2 .‘{7-:3 .r( ‘{ ‘( l{ .r( "( | 1 L
| A | T | E | H i | S T | i
2
|j|
‘ i 2 a32
‘ 4 ) g
1
.2:|
#28175-29175 RT:30.03-30.03 ML: 1.24E6
+2
¥ 10
100 . .5?2.9
o ¥
2 80—?! + 455.0 +
] - H a8 Y3 | ¥a 4,. i
£ &0 1 4 3631 5125 Y5 b
2 1471 1471 i » i % TTTS
b 403 b3’ o i w || LA -
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Summary Table: MRM-triggered MS/MS

B C ] E; H L

1 Scan(s) FPeptide WiH+ A DeltaCn Sp
2 1|Apolipoprotein A-| precursar
3 29175 K.ATEHLSTLSEK.A 121562156 2.84 0.44 105857
4 2|Similar to Complement C3 precursor
& 33313 K.ITGLOEVEYK.A 1002. 54660 1.949 0.23 a03.1
B 3|Seratransferrin precursor
7 50592 K.EDPOTFY Y ANANWYIC K 1629.81590 1.81 0.25 593 6
3 4| Apolipoprotein C-lIl precursor
9 J6836 K.DALSSYOESOVARQAR.G 1716.85112 3.03 0.65 967 .3
10 5|Prothrormbin precursar
11 41673 R.ETAASLLOAGYK.G 1251.65794 287 0.57 7416
12 B|Alpha-T-antitrypsin precursor
13 39693 K.OTEEEDFHYDQWTTVEY 1891.85559 2.46 0249 12677
14 7 |Ceruloplasmin precursar
15 32091 R.EVTDASFTHR. K 1203.52766 1.91 .43 ak60.3
16 g|Alpha-1B-glycoprotein precursor
17 53494 R.LETPOFCGLFK. I 1237 64632 1.84 0.41 3754
18 haptoglobin
19 36783 RAWYGEYYSEWERM 980.45454 1.76 0.50 8226
20 10| C4b-hinding protein alpha chain precursor
21 52057 K.LSLEIEQLELQR.D 1470.81623 1.54 0.43 2941
22 12|Beta-2-glycoprotein | precursar
23 27718 KATWVWYQGERY 1022.52653 1.46 n.32 4796
24 13]|Alpha-1-antichymotrypsin precursor
25 45013 R.EIGELYLPK.F 1061.58774 1.46 0.27 B25.5
25 14| Complement factor H
27 36260 K.SPOVINGSRIS QK. 1341.70087 1.45 0.43 27545
28 15|Hernapexin precursor
29 46055 K.NFPSPYDAAFR.CQ 1220.60585 1.35 0.21 2321
30 16|Flasma retingl-binding protein precursaor
31 53651 K AWWGEWASFLAK. G 1198.62552 1.35 017 189.4
32 17 |Gelsalin
33 33032 K.TGARQELLR.Y ga7.48451 1.32 0.41 201.7
=y |
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Assay Precision

A B & 8] E F ] | J K L [l =
Protein Peptide Segquence [=1] [=E] Run 1 Run 2| Run 3| Run 4| Run S Run & Aue Std| O ()
Area of total fragment ions

Afarnin DADPDTFF &K 5638 825 4 AE0361 343876 453639 375549 358701 449877 407001 53231 131
SE3.5 S940.4

Alpha-T-acid glycopratein 1 MW G LS Y ADKPETTIK 5703 5753 3363291 3149662 A0B7E24 3888870 3181300 3630443 3560348| 385063 108
5703 1052.5

Alpha-T-antichyrmartrypsin EIGELYLPK 5313 £33 4 3570363 3212687 3963132 3359817 3064500 3544359 3452476 316139 N
531.3 519.5

Alpha-16- glycoprotein LETFDFQLF K FER 995 5 3515345 3411667 4013510 3945637 3065385 3791761 3523835| 219975 58
E519.4 5594.5

Alpha-2-antiplasmin LGNGEP GG ETALK E56.5 7714 1053920 504714 1221483 1057563 512108 1013693 1002295 165111 16.5
6568 900 .5

Alpha-T-antitrypsin DTEEEDFHYD @ T Twi 531.3 7o0.4 2103352 2725101 167 1955 1594758 1506790 152209 1680711] 841187 50
313 889 .5

Alpha-2- macroglobulin LLIYV A% LPT 923 11726 9115043 7EE5135 E513412 S0407 7 4 5044553 7233501 7918786| 1027185 13
223 1059 5

Angictensinogen PHOPTFIPAPICAK S05.3 556.4 157956 222930 226592 226163 1534594 209165 201085 31923 15.9
5083 724 4

Antithrornbin-Ill DOLY SOAFHK 437 .2 5034 208027 274147 172331 143431 167754 147782 185580 FEREE 25.4
437 2 7043

Apolipoprotein Al ATEHLSTLSEK 405.9 G644 310093 7404301 5758816 7389413 57325920 51581190 G120556] 611263 7.5
405.9 Fi7.5

Apalipoprotein Al precursor SPELOAEAK 486 8 545 4 14682243 13161798 16449486 15604447 | 15516303 15091455 15084289 1111632 74
456.5 5594

Apalipoprotein £ SLAPYAQDTOEK 6758 982 4 BEZ356 1040338 943183 1086796 1066425 978521 999603 REEEE] 79
E75.5 1079.5

Apalipoprotein B-100 FPEWDWLTK 524 3 B03.5 815385 751581 822726 8447 26 590265 GEG462 748524 101015 135
5243 E74.4

Apalipoprotein C_| lipratein TPDWSSALDK 516.8 7193 3775528 3505466 4138996 3724512 3750057 4077021 3841830] 217222 57
516.5 5203

Apolipoprotein C_Il liprotein STAAM STY TGIFTDEOWLE WL 750.4 11497 5757 13319 47439 20992 45405 37FE16 25760 17437 E0.6
7504 1002.6

Apolipoprotein C_lIl liprotein DALSSWOES QWARCAR 555.9 1144 .5 1505129 1271980 1643745 1452811 1323109 1284545 1420737 | 147500 10.4

Apalipoprotein E L GPLWVEOGR 484 8 5883 1219946 1091977 1272193 1028347 1144104 1103460 1143338 89358 78
454.5 701.4

Beta-2- glycopratein | AT OGER 511.8 7514 9889076 8814614 107 95000 9447598 10202994[ 10085120 9874267 | 679873 59
511.8 E52.3

Cdh-hinding protein alpha chain LSLEIEQLELGR 73589 9155 1350409 1340156 963933 1775467 1643076 1614620 1447944 292755 202

Ceruloplasmmin EYTOASFTMR 5023 E95.3 185697 1 1680285 1787627 2014591 2157 404 1910802 1901281 168670 5.9
B02 35 F24 3

Clusterin LFDSDPITYTYFYEVSR 957.5 12967 2395112 2520417 2552234 2590174 2535590 2FTFOE 2EEES15] 161392 5.3
937.5 5554

Coagulation factor % DFPSDLLLLK 555.8 B595.6 2057516 3484542 4611308 26497 25 3077363 FE72073 3392105] BE7953 20.3

Coagulation factor ¥lla heavy chain GG LWALR 4423 754.5 EES570 515835 526962 555422 595715 2279 733054  10B135 14.5
442 3 EE5 4

Complement 3 TGELGEWVE YR E01.8 731.4 EESEEEE] 4737497 5720918 51J0795 5471773 5EE1058 51853599] 4B1705 ERE]
501.8 6033

Complement C4 gamma chain LT LHFTK 3E52.9 5454 111095 112564 100589 159819 133237 125645 124325 21141 17
3629 a4 4

Complement C4 beta chain WGOTLMLMLR 557.8 543.5 2302932 2055312 1821734 2450075 1532647 2100302 2059334| 303503 14.7
557 8 529 4

Complement factor C3 AIECYINEFSWR 728.5 1271.6 185702 212040 1749597 161374 230357 205447 194991 25570 13.1
7285 1027 5

:
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Assay Precision

A E |93 [} E F €] H | - K L ] ]
Frotein FPeptide Sequence (o] Q3 Run 1 Run 2| Run 3| Run 4| Run & Run B A Sitd W (%)
Area of total fragment ions
Complerment factor B EELLPAGDIK, 575.4 E71.4 2011175 2312117 2128099 2011175 2447349 2128099 2173102 1739587 =]
Complermnent factor H SPDVIMNGSRPISOK g;?j gggi 330340 425920 267351 267545 427323 267351 331155 78120 236
Fibrinogen alpha chain CSESGIFTHNTR g;;; gggi 110715 94678 137387 116792 138650 138164 122738 18299 14.9
Fibrinogen heta chain QGEGMYATHNTDGH g;ig ?ggg E4139 E1523 7E351 g7158 91996 85959 Fa354 13156 16.8
Fibrinogen garmmma chain DT QIHDITG K iggg gggi Q50969 1127403 1211579 1290416 1105767 1122725 1132511 104564 9.2
Fibronectin DLOPEYTDN gg?g ?ggtal 145557 Fi-Iif| 95323 118265 113737 124585 113433 23945 21.1
Gelsalin, isoform 1 TEAQELLR E:ig gggg 422213 430807 S04372 AB5432 5539462 S63154 431907 E3210 129
Haptoglohin beta chain WEYWYEGWER iggg ;ég; 36340479 38692282 43475501 35250502 44157 166| 46000993 A06525822| 4452765 11
Hemopesxin NFPSPYDAAFR ‘El?gg gg;g 19718474 17178303 21208304 18586954 17260682 21933002 19312620( 1997910 103
Heparin cofactor |l TLEAGLTRR g:llig ;jii 1176350 1501771 1764117 1165217 1534067 1725999 1487927 262912 17.7
Histidine-rich glycoprotein DEPVLIDFFEDTER gjl“‘lig 1???‘51 1249297 1304152 1E0E9E53 1714889 1660153 1811153 1557873 228422 14.7
Inter-alpha-trypsin inhibitor heavy chain [AAISGEMNAGLYR 2;;:91 13333 2118520 2104554 2392357 2244207 2302923 2245588 2234748 109605 4.9
Inter-alpha-trypsin inhibitor light AFIQLVAF DA g;ig ggéi 1316403 1797675 1834854 1347062 1395663 1585799 1546743 229564 14.8
Kininogen TWiESOTEYSFEK ;ggg 1 gg?i 2601441 2995157 37E2552 2872619 2383236 2T 3052964 571426 18.7
L-selectin AEIEYLEK isgg ggji FFAE2 105168 M7EE Q5749 1026158 9722 95171 Q564 10.4
Flasrma retinol-binding protein precursol MAGWAZFLOK, gggg gi;g 275485 1964456 2450249 2254090 2047641 2444580 2233367 205950 9.4
Plasminogen LESPANITDR 438.3 B15.4 2221957 1958030 2432750 2097034 1719650 2002045 2072918 242677 11.7
Prothrombin ETAASLLOAGY K ggg g ggg g 1543693 1348273 1748347 1559157 1602953 1570716 1562196 128452 5.2
Serurm albumin L TEYTEFARK gsgf S;?: SE0TT4007 | SOS210531T| BE1792005| 512338571 SO03522280] 583128349 557867624 | 62637353 11.2
Serurmn amyloid P-cormponent WEEYSLVIGR g;gg 132?; EO5914 S04502 S03405 553431 552561 554935 545342 37744 [=R=]
Transferrin EDPOTE Y A A I gﬁgi 1 ?gég 8844379 7043347 9137074 8080055 8450470 8322479 8312967 TAVEEZ 8.8
Transthyretin AADDTWERPFAS G g;?; ' gg?z E443753 BEEE2339 F2TAG22 6840174 5414265 7032782 BE 14656 BE53601 9.9
Witarmin D-binding protein THLFPEWVFLSK gg;g g?gg I23F009 3218221 4293045 3497041 3206544 3713415 3527546 425343 12.1
vitamin kK-dependent protein C WYELDLDIR g?gg ??éi 168757 145466 258455 158613 205679 200416 189570 41128 21.7
Witronectin FEDGYLDPDYPR ?1?3 gggi 1924390 1EEEE234 1919119 1972180 1809203 2005032 1882877 124962 [=N=]
Finc-alpha-2-glycoprotein EIPAMSPEDPASADIT ;;:I] g 1 gg;’? 2062315 2005293 2619535 2236250 1758158 2EEE321 2225420 355207 1E6.1
891.9 725.4

Thermo Thermo Flsher
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Results comparison

Anderson et. al. Current Study
Sensitivity: Sensitivity:

Two proteins with Two proteins with
relatively low normal relatively low normal
concentrations in concentrations in
plasma were clearly serum were clearly
detected among the detected among the
MRMs tested.: MRMs tested.:
L-selectin and L-selectin and
Fibronectin Fibronectin

Thermo ThermoFisher
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Results comparison

Anderson et. al. Current Study
Maximum working Maximum working
dynamic range: >4 dynamic range: >4
orders of magnitude orders of magnitude

(from 1E+04 cutoff,
corresponding to a S/N
of 10, to the highest peak
area of 1E+08 for an
albumin peptide in whole
plasma digest samples)

(from lowest peak areas
of 6E+04 from Fibrinogen
beta chain to the highest
peak areas of 6E+08 from
albumin peptide in whole
serum digest samples)

Thermo ThermoFisher
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Results comparison

Anderson et. al. Current Study
Six proteins were not Two proteins were not
reliably observed: reliably observed:
coagulation factor V apolipoprotein C-l

(CV: 60%)

vitamin K-dependent
protein C alphal-antitrypsin

C4b-binding protein (CV:50%)

inter-alpha trypsin
Inhibitor light chain

apolipoprotein C-ll
alphal-antitrypsin

Thermo ThermoFisher
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Results comparison

Anderson et. al. Current Study
Assay Precision: Assay Precision:
Undepleted plasma: Undepleted serum:

CVs (n=10) were from 3-56% CVs (n=6) were from 5-26%
(50% of MRMs had CV<10%) (50% of MRMs had CV<10%)

Depleted plasma:
CVs (n=10) were 2-22%
(78% of MRMs had CV<10%)

Thermo ThermoFisher
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Conclusions

h-mSRM assays on TSQ Quantum Ultra provide robust targeted protein quantitation
in serum or plasma

» Biomarker verification
» Targeted discovery

2 ms scan times allow hundreds of SRMs/sec

h-SRM reduces matrix interference without significant signal loss
e improves assay sensitivity and robustness
» More proteins reliably quantified

“MRM-triggered” MS/MS for peptide confirmation

Demonstrated excellent analytical performance
» 51/53 proteins quantified
* CVs from 5-26% (with more than half less than 10%)
* Most peptides confirmed with MRM-triggered MS/MS
» Assay linear over 4 logs
» Sensitivity 20 amol on column

Thermo ThermoFisher
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