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Safe Harbor Statement

This presentation is not and does not form part of any offer, invitation or recommendation in
respect of securities. Any decision to buy or sell NuSep securities or other products should
be made only after seeking appropriate financial advice. Reliance should not be placed on
information or opinions contained in this presentation and subject only to any legal obligation
to do so, the Company does not accept any obligation to correct or update them. This
presentation does not take into consideration the investment objectives, financial situation or
particular needs of any particular investor.

To the fullest extent permitted by law, NuSep and its affiliates and their respective officers,

directors, employees and agents, accept no responsibility for any information provided in this
presentation, including any forward looking information, and disclaim and liability whatsoever
(including for negligence) for any loss howsoever arising from any use of this presentation or

reliance on anything contained in or omitted from it or otherwise arising in connection with
this.
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NuSep Global Locations
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Empower Proteomic Data Analysis

Proteorne Discoverer 1.1.0

PROTEOMICS

Scienc sl
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ProteolQ Provides a Comprehensive Feature Set

@ NuSep

Label free - Spectral Counting

iy

Label free - Precursor Intensity Yes
Label free - Total lon Chromatograms Yes
Isobaric labelling - ITRAG, TM Yes
Isotopic labelling - SILAC, iCAT Yes
Analyze reproducibility Yes
Onboard normalization procedures Yes
Apply statistics to protein quantification Yes
Biclogical pathway analysis Yes
View protein function and localization Yes
Link to popular protein databases Yes
Peptide and protein probability Yes
Peptide Protein False Discovery Rate Yes
Mascot, SEQUEST, Proteome Discoverer, .

XITandem, pepXML, mzXML
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ProteolQ - Label-free quantification

experimental workflows

Spectral Counting

Liu et al! -linear correlation between
spectral counts and relative protein
abundance over 2 orders of
magnitude. Spectral counting
shows strong correlation with
isotopic label? based approaches
such as *N/**N and precursor peak
area intensity measurements?.

1. H. Liu, R. G. Sadygov, and J. R. Yates IlI, “A model for random
sampling and estimation of relative protein abundance in shotgun
proteomics,” Analytical Chemistry, vol. 76, no. 14, pp. 4193-4201, 2004.

2. B. Zybailov, M. K. Coleman, L. Florens, and M. P. Washburn,
“Correlation of relative abundance ratios derived from peptide ion
chromatograms and spectrum counting for quantitative proteomic analysis
using stable isotope labeling,” Analytical Chemistry, vol. 77, no. 19, pp.
6218-6224, 2005.

3. W. Old, K. Meyer-Arendt, L. Aveline-Wolf, K. Pierce, A. Mendoza, J.
Sevinsky, K. Resing, N. Ahn “Comparison of label-free methods for
quantifying human proteins by shotgun proteomics. “ Molecular & Cellular
Proteomics vol. 4 , pp. 1487-1502, 2005.

Quantitation by Spectral Counts

State 1 — Peptide 1
from Protein A

X% X-8MSMS events
X

Intensity

X 8\
x X
Retention time
State 2 — Peptide 1
from Protein A
X - 4 MS/MS events

WA

Retention time

Intensity

Relative Expression
Between State
2 and 1: 4/8 =0.5

@ NuSep

Intensity Based

Integrated measurement of precursor
peak areas across multiple LC-MS/MS
analyses®. Chelius et al*-
demonstrated linear correlation for
proteins over concentration ranges of
10fmol-1000pmol.

A=k e,
325 326 327 328 329 330 331 332
Retention Time

4. Chelius, D., Bondarenko, P. V., Quantitative profiling of
proteins in complex mixtures using liquid chromatography
and mass spectrometry. J. Proteome Res. 2002, 1, 317-323.
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Advantages of label-free quantification

Scalable for studies requiring large numbers of samples and
replicates. Label based technologies (SILAC, iTRAQ etc.) are
limited.

- High dynamic range

- Relatively inexpensive compared with traditional label based
approaches

- Amenable to biological specimens from non-culture conditions
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ProteolQ — XIC Label Free Workflow

Traditional Label Free

MS Alignment %

Report Ratios

Tar g d LC MS/MS
||||||||||




Label free quanfication of human serum proteins

Results courtesy Dr. Kumar Kolli at Windber Research Institute

: . . 0 ug
Biological specimens protein
« 3 patients load

» Serum collected at one month, three months, and one year time points
» High abundance proteins depleted via an Agilent MARS column

o

* Enzymatic digestion with trypsin e
\-Peptides analyzed in triplicate via LC-MS/MS on an LTQ-FT (Thermo)/
/Data analysis I

| —

e

« 27 RAW files converted to mzXML

» Mascot search — Strict Trypsin and Semi Trypsin enzyme specificity
» Proteome Discoverer — Strict Trypsin and No Enzyme specificity

» Results assembled in ProteolQ

* 1% Protein FDR, 0.9 Peptide Probability filter \
» Quantification performed in ProteolQ via spectral counting and XIC \

- S
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Robust data integration in ProteolQ

Combine search results from multiple search engines

» Combine multiple search engine and

instrument results.
R OT E O I » Combine search parameters (enzyme,

PTMs etc.)

Describe Project
Describe Proteome
Describe Quantitation
Describe Samples
Choose Database(s)
Search Result Options

Select Decoy Files For Parsing
Select NonTarget Files For Parsing
Select LC-MS/MS Files For Parsing
Select LC-MS Files For Parsing
Peptide Parsing Options

Parse Files

Parse MS lons Data i T

Parse LC-MS/MS Data —————
Parse LC-MS Data

Cluster Peptides

ITandem{, xml)
PepXML{xml) r

Experts in protein discovery
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Validation via probability?

a
File Hrip
Peptide FDR
160,000 160
s .| o)\ Peptide False Discovery Rate =
‘w0 oo L]
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== | = :
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gmm Fl el i
£ Decoy Peptides “ g
g ol ooy o 2 g
#0000 H hd i
o Target Peptides ©
ta000 e :
0000 e |
o0  Proteold - Pobabiiy Charts
- File Help
10,000 Sedect The Plol Lo View:
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L] 0 k] » 0 L] L p'::”s:". L] 00
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‘@ Linw Plot
. Rar Chart
Wirw Chart

@ NuSep

1. Weatherly, DB et al. Mol. Cell. Prot. 2005, 4, 762-72.

Discriminant Value Distributions for All Peptid

4 4 4 2 a4 8 1 2 3 4+ & & 1 0 & W
Discrimmant Storg (Fval)

= opsereavaiues —Pregicse Posive

2. Keller, A., etal. Anal. Chem. 2002, 74, 5383-5392

False-Discovery Rate Filters
Metric to Use for FDR

Max Peptide FDR (%)

Max Protein FDR (%)

II

Starting Pep Coverage for ProFDR

Control stringency via
statistical filters

Mascot ions score -

0

Probability Filters
Min Peptide Probability

Min Protein Probability

Min Protein Group Probability

-
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roteolQ - Visualizing Multiple

Search Results

Mascot IDs

SEQUEST IDs

643,506 1,285,596 1,285,558
Ao c c.

Enzyme Specificity
Maodification Name

DB Search Engine

(8) NuSep

Mo_Enzyme
Trypsin
semiTrypsin

+0.95
+15,99
+57.02

Mascak
Sequest

504

i

ol WD WIH
w12 w1
Win

| ma

Al

Peplide. SEAEDASLLSFMOOTME  Precursor Mass: 851.8604

s
i)

L

00 T B0 GO0 1000 1I00 130 1300 140 1500 1800 1700 1800
Mass (mi

Experts in protein discovery

344 One 344 Three 371 One
Mascaok Mascak Sequest Sequest S OB Month Log2 || 344 One Year SREETRY (| SRR Monthes Log? &l O Month Log2 | 3711
Observed Mriexpt) Mricalc)  |Mass Delta)| Charge Peptide Month N . LogZ Relative Monthes N Month N
Ions Scare Prob Yrarr Prob Relative Intensity Relative Relative In
Intensity . Expression Intensity . Inkensity .
Expression Expression Expression
643,508 1,285,602 1,285,583 15,292 2 24.21 0,993 1,382 0,936 ESLSSYWESAK 17,087,234 -0.612 13,706,694 -0.92 7,229,082 -1.848 28,232,503 0.115 47,
543,504 1,285 592 1,285,583 7.695 Z 46,56 1 1,92 0,995 ESLSSWESAK 17,087,234 -0.612 13,706,694 -0.92 7,229,052 -1,548 28,232,503 0.115 47,
643.505 1,285,596 1,285,583 10,164 2 44,04 1 1.631 0.97 ESLSSYWESAK 17,087,234 -0.612 13,706,694 -0.92 7,229,052 -1.848 28,232,503 0.115 47,
643.61 1,285,606 1,289,553 17.856 2 3493 1 1.228 0967  |ESLSSYWESAK 17,067,234 -0.612 13,706,694 -0.92 7,229,082 -1.448 28,232,503 0.115 47,
3 10,734 z 23.95 1.235 ESLSSYWESAK 17,087,234 -0.612 13,706,694 -0.92 -1.548 28,232,503 0,115




Unigue peptide assignments by

search engine — fully tryptic

Mascot
(1238)

Nalidation Methods \

1% Protein FDR
0.9 Peptide probability
2 peptides/protein

Result

Combining multiple
search engines
increases the number

assignments

\_

of unique peptide

268 protein groups and 3530 unique peptides confidently

identified

@ NuSep
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ProteolQ — Combining search

results using multiple search rules

- Biological samples are inherently complex

- Traditional workflows utilize a database search strategy
In which there Is strict adherence to enzyme rule
searching using only the enzyme utilized for the
experiment

- Such an approach ignores protein degradation, “non
target” enzyme specificity and protein truncation

- A better approach is to search using “loose” enzyme
specificity

@ Nusep Experts in protein discovery f
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Robust data integration in ProteolQ

Combine search results from multiple search rules

» Combine multiple search engine and

instrument results.
R OT E O I » Combine search parameters (enzyme,

PTMs etc.)

Proteome Discoverer 1.1.0

oteolQ -- New Project -- Label Free
Describe Project
Describe Proteome
Describe Quantitation

Strict No -

Search Result Options

Trypsin Enzyme » e

Select NonTarget Files For Parsing
Select LC-MS/MS Files For Parsing

St ri Ct S e m i - Select LC-MS Files For Parsing

Peptide Parsing Options

Trypsin Trypsin S

kl n r
Parse LC-MS/MS Data se
Parse LC-MS Data
Cluster Peptides

Wanually group search results files to source
Peptide/Protein Viewer a8

ITandem{, xml)
PepXML{xml) r
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ProteolQ — visualization of search

rules and resulting peptide IDs

Enzymatic Termini

Peptides Pmtehsl 20 Gel
Max Mum Total
Mascot Mascot Sequest Sequest . . . .
Mass Delta| Charge Peptide Sequence Maodification Enzymatic Spectral
Ions Score Prob Xcorr Prob Termiri Count
22,561 2 133.36 1 2.546 0.999 WTGEGCYYLQTSLE +57.02 {Ca) 2 ]
456.075 2 114.85 1 3.308 1 MYYSAVDPTEDIFTGLIGPME 2 8
45.451 2 114.82 1 3.448 1 FAHYVWTSQVVNTAMEAR. 2 ]
21.723 2 114.24 i 1.77 0.997  |HPNSPLDEENLTQENQDR i &
45.941 2 113.77 1 2,996 1 SLGECCDVEDSTTCFMAK +57.02 (C5); +57.02 (Ca); +57.02 (C14) 2 &
30,416 2 111.71 1 1.873 0,997  VLSLAQEQVGGSPEK 2 7
23.154 2 109.8 1 3.013 1 SGMATADVTLLSGFHALR. 1 5
0.28 2 109.03 1 3.794 1 SEAEDASLLSFMOQGYME 1 G j
Enzyme Specificity Mo_Enzvme [ \
Trypsin . Did the addition of
seriTrypsin Select for peptides multiole enzvme
identified by different P y
Modification Name +0,98
08 search rules cleavage rules
+57.02 \ y benefit proteome
DB Search Engine Mascak cove rag e an d \
Serest guantification?

@ NuSep
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The importance of multiple enzyme

cleavage rules — Apolipoprotein C-lll

Ce = ]=]

Protenld -- Protein Sequence Wiewer

File “iew Help
Group/Replicate Mascok Protein Prob Sequest Prokein Prob Tokal Protein Prob Mum Peptides Spectral Count {5C) Mormalized 5C (N-5C) N-Inél)_qoj?sslzizlstive ‘
344 One Month 1 2 5.0 2,67 -0.3
344 One Year 1 2 7.0 2,33 -10.36
344 Three Monthes 1 1 2.0 0.67 0,34
371 One Month 1 3 5.0 1.67 -0.42
371 One Year 1 2 6.0 2 -0.45
371 Three Manths 1 2 7.0 2.33 -0.6
427 One Month 1 5 13.0 4,33 0.45
427 One Year 1 1 1.0 0,33 0,34
427 Three Maonths 1 3 13.0 ~ 433 1.36
Total {Mon-Redundant) 1 1 1 5 62
1 MQPRVLLVVALLALLASARASEAEDASLL SFMQGYMKHATKTAKDALSSVOESQVAQQAR 60 Sequence Id: MP_D00031.1
51 GHVTDGFSSLEDYWS TVEDEFSEFWDLDFEVRE TSAV. 120 Sequence Name: apolipoprotein C-Ill precursor [Homo sa H‘
Protein Length (AA): 4959
Protein Weight (kDa): 10.8275 Spectral counts range from 2-13
Hyperlinks: .
. . . . S across 9 samples. Difficult to
- MCBI Pratein (Entrez)
Single semi-tryptic peptide ID accounts b E o quantify by SpC
. GO fy .
0,
for 20% of the protein sequence GObiological_process
Coverage and 62% Of the total SpC (39) 500010897 negative regulation of triglyceride catabolic process
GO:0010803 negative regulation of wen-low-density lipoprotein paticle remodeling
GOi0010987 nedative reaulation of hioh-density linonrotein baticle clearance S
344 Cne
Total 344 One " 344 One Year " 344 Three
Observed Mr{expt) Mricalc)  |Mass Delta| Charge gk fliaccck s StagE Peptide Spectral Month Manth
Ions Score Prob Heorr Prob ,
Counk Inkensity
692,69 2,075,049 2,075 23,646 3 15,59 0,999 i i G TDGFSSLKDYWSTYE 1 581,45 [ Spectral View and Peptide Fragmentation Table
953,965 1,905,549 109.05 1 SEAEDF\SLLSFMQG\"MK 39 15,654,757 s D
0 1 E 3000
1 2780
1 s
1 2380
1 £ a0
1 g 1150 -
3
L @
15,654,757 1 w o
1,000 1
= oy ‘“J Lt W
00
o ‘\ai!‘ ‘. | -"’J A
- o Tl m..xu ' |l| O
mmmmmmmm-mnm-mnmumnmnmnmnm
Mass (mi

| Pepbge sEARDASLLSFMOGTME  Precursor Mass 9539604 |




Unique peptide assighments by

enzyme rule and search enqgine

Mascot Proteome Discoverer

Validation Methods Result
Combining multiple enzyme

1% Protein FDR cleavage rules yields an average
0.9 Peptide probability  219% increase in the number of
@NuSep unique peptide assignments f
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Unique peptide assighments by

enzyme rule and search engine

Validation Methods \

1% Protein FDR
0.9 Peptide probability

Mascot + PD
Fully-Tryptic
(2954)

Result

Combining multiple

search engines and

enzyme cleavage rules

[;gg\%‘:gr yields a 48% increase
G») in the number of unique

peptide assignments

Fully-Tryptic

(1716) \ /

2

@ Nusep Experts in protein discovery f

A\



Increased protein sequence coverage adds

confidence to label free quantitation

o All Cleavage Spectral counting thresholds
® Specificities
T e Accurate quantification is not possible for
' ®e aiy-Tryptic proteins with very low spectral counts
o B Typical thresholds for spectral filters are
2.00 - . above 4 spectral counts for a single
%_ S IR o protein?
U) [ ] .. " °
% o oo . . .
4; © % 158,° Does this mean that a protein with 8
— * e ° SpC of 10 SPC is 2 fold over expressed when
o ° ° [ ] p o . ) :
o . e * o ° compared with the same protein with 4
— o ' ? 2
Y i SPC? Maybe or Maybe Not~
° ‘le 1. W. Old, K. Meyer-Arendt, L. Aveline-Wolf, K. Pierce, A.
¢ 0o oo Mendoza, J. Sevinsky, K. Resing, N. Ahn “Comparison of label-
free methods for quantifying human proteins by shotgun
SDC Of 10 ° ° e proteomics. “ Molecular & Cellular Proteomics vol. 4 , pp. 1487-
° 050 1eee o 1502, 2005.
] @ e @ oe®e o ]

Log2 Rel Ex XIC

Experts in protein discovery

@ NuSep

\""/



Increased protein sequence coverage adds

confidence to label free quantitation

% . B Semi - tryptic only / \
g_ 10 - Validation Methods
Q5 .
X 1% Protein FDR
0 - 0.9 Peptide probability
3 or more peptides/protein
250
oo Result
Addition of multiple enzyme rules
Does not effect RelEx on highly abundant
£ 150 proteins. Proteins with low #SpC exhibit a
% shift in RelEx.
g 100 k
3+
50
0 :  — N N e

03 02 -01 0 01 02 03 04 05 06
Delta RelEx SpC Tryptic + Semi vs. Tryptic Only

@ Nusep Experts in protein discovery
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ProteolQ —

\

Proteome Discoverer 1.1.0

XIC Label Free Workflow

Unlike spectral counting XIC based
guantification only requires that a single
precursor must have triggered and
MS/MS event in order for a peak area
to be calculated.
J

MS alignment and

guantification /

@ NuSep
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ProteolQ - Visualizing XIC Qaunt

Protein Centric

|Pephdes| Proteins | zjg;dl

RelEx

427 One 427 One 427 One Year
5 Protein Isoform " Month Month M-Int
Group Classification = = = Mormalized 5C | Log2 Relative Nmm(:_;ect; =
(MN-5C) Expression
1 Top MP_000055,2 complement C3 precursor [Homao sapiens] 177 -7.6599E-17 142,333
1 Other MP_001719515.1 IPREDICTED: similar to complement component C3, partial [... 140 -3.375E-17 107.333
1 Other WP_0017241596.1 PREDICTED: similar to complement component 3 [Homo sap... 35.667 -4,912E-17 32.333
4 D
. . ~
Peptide Centric .
q ) Intensity RelEx
J J
Peptides | Proteins | 2D Gel
427 Cne
Mascot Mascot Sequest Sequest ) ) 427 One Month | Month Log2 427 One Year
Charge | s Score||  Prob ¥eorr Prob PEizizaTs SIiEL Intensity Relative Intensity
Expression
2 133.36 1 2.546 0.99%9 WTGEGCVYLQTSLE +57.02 (C&) 25,899,557 2.313E-18 12,631,399
2 114.85 1 3.308 1 IMYYSAVDPTKDIFTGLIGPME 34,141,539 1] 45,192,341
2 114.82 1 3.4498 1 FAHYWWTSQVWNTANEAR. 34,852,615 a 55,027.27
2 114,24 1 1.77 0.997  |HPMSPLDEEMLTQEMQDR. 25,773.66 4.626E-18 45,523.822
2 113.77 1 2.99% 1 SLGECCDVEDSTTCFMAK +57.02 (C8); +57.02 (C6... 282,751,979 a 580,335.884

@ NuSep

25 328 327 328 320 330 331 332
Retention Time

Experts in protein discovery
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ProteolQ — MS1 Quant Settings for

the human serum proteome

MS1 Quant Settings L]

A — Modify quantification settings on
- a global level or for individual
e peptides — get instant feedback

Max Peak Width (# Scans) :

Chromatograms Aligned using Peptides Identified in all Runs \ )
|:| Samples Part of a Fractionation Mum Contiguous Fractions
Quantitation Method:

@ Quantify Using Top Peaks within Elution Window
Mumber of Scans for Quant of Each Peptide:

() Quantify Using Total Area within Elution Window
|| Use Smoothed Elution Curve / \
Blution Vindow Calalstion Methoc: | XIC Quant Methods

@ User-defined Window

I

Peak Width (# Scans)
© Automaticall Determined by PrateolQ Precursor ppm tolerance = 100.00
Percentage of Peak Height to Determine Peak Width

[[] Use Same Scans for All Spedes

Prealignment performed
2 most abundant precursors within each
XIC used for ratios calculations

| Max RT Variation of Precursors (5) 15

Minimum Signal-toJioise for Incusion of Peaks In Quantitatiort
Number of Most Intense Precursors to Use for Quantitation of Proteins

Perform Background Subtraction

wl M| (& o
o
a4

Max RT variation = 45 scans

Reference Group

* Mote: These settings only affect protein sets created after the settings are applied.

KS/N filter = 2.0 /
|

@ Nusep Experts in protein discovery
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XIC based quantification across 3

patients and 3 time points

Protealq) - Relative Expression of Proteins Across Binlogical Groups (bof) .

File Help
it e Do Mot Relative Expression of Proteins Across Biological Groups
Groups For Comparison &
5
-
4
3
=
Th the 7 °
@™ 1
&
w o
=
£,
=
Select Group(s) To Use As E =+
Reference o
5 -3
-4
-5
-
-6
-7
Expression Level Data 344 One Month 344 One Year 371 Cine Maonth 371 One Year 371 Three Manths 427 One Maonth 427 One Year 427 Three Months
Source Proteins by Biclogical Group
Inkensity - ) ) 344 One 344 One 344 One 344 One 344 One 344 One 0 oo M The
Peptide (Replicate) Monthirepl | Monthirepz | Month:rep3 Month veariepl | Yearrepz | vesrreps |02 LA monthesin
ENU— LogzRatio Log2Ratio LogZRatio | LogeRatio | Llog2Ratio | Log?Ratio | LogZRatio LogzRat
WHQSIFLCYER, Theolr: 1256.6517, charge: 2 .19 -0.63 043 -0.46 086 0.73 039 .66 jo.07 o
Show Standerd Devigtions | DYACHPGYALPK, TheoMr: 1326.6571, charge: 2 o2t -0.02 0.04 .08 019 0.51 0.36 0.3 0.9 N
CNMGYEVSER, Theolr: 1307.4985, charge: 2 133 s 311 -0.89 0.3 2.26 185 -1.26 o7z
Show Proteins in All Groups (57 L PRTYQNAVIVER, TheaMr: 2020.059, charge: 2 0.3z 0.3 [0.3% 034 4 015 0.19 0.28 fo.14
9] Showe Connections DTSCHNFFTYONAYIVSR, Thealr: 2019,5501, charge: 3 -ziz ‘L L3 179 0,61 0.3 0,65 055 273
AGEQUTYTCATVVK, TheoMr: 1653.793, charge: 2 EX] .98 218 235 -Li6 0.74 Lot -0.97 267 |
PPQCEGLPCK, Theolr: 1184.5412, charge: 2 01 1.66 sz 0.0z 552 541 5.7 354 [5.27 -
SIDVACHPGYALFK, Thealr: 1526.7751, charge: 3 0.5 223 I 1L 273 251 z.89 z83 [3.85
SIDVACHRGYALPK, TheoMr: 1526.5088, charge: 2 5.16 0.32 3.3 271 051 0.5 .31 081 419
TGESVEFVCKR, Theobr: 1310.6406, charge: 2 m m I NA 0.3 0.89 -0.79 -0.88 I
SSAMEPDREYHFGQAVR, TheoMr: 1978.9169, charge: 3 A 137 s LE7 0.3 0.38 A n.z8 s
ECELPKIDVHLVFDR, Theahr: 1518.5436, charge: 3 m [ i M 041 0.37 0.06 ool 0.74
EQUQSCGRPPELLNGNYE, TheoMr: 1967.6858, charge: 2 .74 176 194 L4z .25 A 133 2.2z
TKEEYGHSEVWEVYCNPR, TheoMr: 2259.0097, charge: 4 0.9z s 0.5z .18 143 116 017 0.z8
SPOVINGSFISQK, Theohr: 1340.7315, charge: 2 2.7z .64 255 -LO07 0.23 0.29 0.18 006
IDVHLWPDR, TheoMr: 1062.5977, charge: 2 0.21 0.78 0.1 055 0.48 0.71 058 0.08
FSCKPGFTIVGPNSWQCYHFGLSPDLPICK, Theobr: 3424.7829, charg.. e.07 2.5 23 A s -1.96 196 s
[VSSAMEPDREVHFGQAWR, Thealr: 21910854, charge: 3 143 133 155 0.2 0.09 0.13 0.z 236
[VSSAMEFDREYHFGQAVR, Thealr 211,081, charge: + 0.6z Lg% 133 178 1.53 175 Lz 11l
TGDELTYGCR, TheoMr: 1241.5608, charge: 2 0.4 0.36 135 243 0.75 1.49 155 [3.53
MGFYPATR, Thear: 924.4597, charge: 2 s s 0.2z 103 A L3 E3
|IEGDEEMHCSDDGFWSE, Theohlr: 2040.8177, charge: 3 1 L8 141 0.3 0.2z .19 L3
HGGLYHENMR, Theoklr: 1212.565, charge: 3 -0.23 0,51 019 025 0.23 .64 0,53
SCONPYIPNGDYSPLR, Theolr: 1866.9017, charge: 2 187 139 1.7 0.61 -0.55 -0.57 0,19
TDCLSLPSFENAIPMGEK, TheoMr: 2008.0243, charge: 2 L1 [r.e8 158 0.3 L3z 11z Lzt
TKNDFTWFK, Theolr: 1185.5975, charge: 2 Lea 145 -LE7 0.04 0.23 .15 0.3
SLGNVIMVCR, TheoMr: 1147.5959, charge: 2 109 -1 0,71 -0.93 108 1.52 128 0.85 <
< e ] »
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Correlation between SpC and XIC

based guantification

pDel O Pprote JQuUd 2d 0DV
either intensity based XIC or
spectral counting (SPC)

Validation Methods

1% Protein FDR

0.9 Peptide probability
2 peptides/protein

5 or more SPC

Results
Significantly more
proteins can be
quantified by XIC
approaches

\_ /
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Correlation between SpC and XIC

based guantification

) SpC of 10

: °
NI .
= & .
& 18 | E e
%5)] g 8 .80 0 ®
SOoF 3 4. L e .

g e o &
o § . %e Taat T ogllas e e
X 1] ¢ o % Te o °°
O : ° ° .. [ J
o o
n e
I 27 ﬁSpCofl.O]
< °
O o

-3 A °

/.

Logl10 # SpC

@ NuSep

Validation Methods

1% Protein FDR
0.9 Peptide probability
2 peptides/protein

Results
High degree of

and SpC for
highly sampled
proteins. XIC preferred

correlation between XIC

Qelow SpC of 5. /

N

Experts in protein discovery r /



Total Peptide Spectral Counts

18 -

16 -

14 -

12

10 -

XIC quantitation for peptides from proteins

with no spectral counts in patient 427

)

o @

EMEDTLNHLK (8 SpC)
* o (Log RelEx -0.235) from IGFBP-3

e r —

(] e ®

e ele1e O o0

oD30 000 00 @G0 60) O O

() e 00

-2 0 2 4 6

Log2 RelEx XIC

Validation Methods
1% Protein FDR
0.9 Peptide probability
2 peptides/protein

Results
1271 peptides were not

were identified in other

by XIC.

identified in patient 427 that

samples and were quantified

/

Experts in protein discovery
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XIC quantification of IGFBP-3 (4-5 Log,, pg/ml*)

Proteald) -- Protein Sequence Wiewer E@
File Wiew Help
GroupfReplicate Mascot Protein Prob Sequesk Protein Prab Total Protein Prob lum Peptides Spectral Count (SC) Mormalized SC (N-5C) M-Ink LogZ Relative Expression
1 1 1.0 I -1
1 1 0 1 1.1
1 H il
371 ne Manth 0 0 0.0 ] -0.5
371 One Year 0 0 0.0 N 0 0.17
371 Three Months 0 0 0.0 \ 0 0.22
427 Cne Manth 0 ] 0.0 X, -0.58
427 One Year ] 0 0.0 [N 1.7
427 Three Months 0 0 0.0 0N 0.63
Total (Non-Redundant) 1 0.99 1 z B AN N
1 MORARP TLWAAATL TLLVLL RGP PVARAGASSAGLGEPVVRCEPCDARALAQUAPPPAVCAE 60 Sequence Id: NP_000589.2
51 LVREPGCGCCLTCALSEGQECG I¥YTERCGSGLEC OPS P DEARPLOATL DGRELCVNASAY 120 Sequence Name: insulin-like growth factor-binding protein 3 isoform b precursor [Homo sapiens]
121  SRLRAYLLEAPPAPGNASESEEDRSAGSVESPSVSSTHRVSDPEFHPLESKIIIIKEGHA 180 Protein Length (AA) 291
181  KDSQRYKVDYESQSTDTONFSSESKRETEYGPCREEMEDTLHHLKFLHVLSPRGVHIPNC 240 Protein Weight (kDa): 21.6357 Z r S C in
241  DKEGFYEKKQCRPSKGRERGFCWCVDEYGQPLPGYTTKGEEDVHC YSMOSKE 300 Hyperlinks: ero p
MNCEI Protein (Entrez patlent 427.
GO
TWO Ovel’lapplng h|gh G:hiological_process X
fd td GO:0014812 negative regulation of smooth muscle cell rmigration TWO peptldes
COH | ence pep | e GO0045663 positive regulation of myoblast differentiation |n atlent 344
aSSIgnmentS GOrmaolecular_function p
G0:0016942 insulin-like growth factor binding protein complex \ Used for XIC /
~\
344 One 344 Three 371 One
Mascot | Mascat | Sequest | Sequest ) SHONe | thloge |44 One ear | Tt Ome Year | 344 Thres ol S o | TLONE | thLogz | 371 One vear | 7 LOME Ve
Observed Mriexpk) Mricalc) |MassDelta| Charge Peptide Month " . LogZ Relative Manthes Month " h Logz Relati
Ions Scare Prob Koy Prob - Relative Intensity N - Relative " Relative Inkensity N
Inkensity Expression Intensity N Intensity N Expressiorn
Expression Expression Expression
1
615,307 ,228.599 | 1,228.578 . 2 g EMEDTLMHLE 4,336.5831 ,257.618 ,754. 11,590.055
473,284 944,553 944,544 9.31 2 1 1,748 0,963 |FLMYLSPR 3,463,367 9,330,469 7,971.726 990,163 -1.645 0
473,283 944,551 944,544 6,596 2 1 1,588 0,839  |FLMYLSPR 3,463,357 9,330,469 7,971,726 990,183 -1.645 0
473,288 944,561 944,544 17,839 2 1 1,476 0,919  |FLMVLSPR. 3,463,357 9,330,469 7,971,726 990,153 -1.645 0
473.253 944,551 944,544 6.725 2 1 1.503 0.955  |FLMYLSPR 3,463.357 9,330,469 7,971.726 990.183 -1.645 0
473,254 944,553 944,54 5,857 z 1 1,746 0,935 |FLMYLSPR 3,463,387 9,330,469 7,971,726 990,183 -1.645 0
473,282 944,549 944, 5kt 4,851 2 1 1,764 0,968 |FLMYLSPR 3,463,357 9,330,469 7,971,726 990,163 -1.645 0
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Increased guantitative dynamic

range Is achieved by XIC vs. SpC
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Conclusion

- ProteolQ supports spectral counting and XIC based
guantification

- Increased proteome coverage Is achieved by combining
multiple search engines and enzyme cleavage rules

- Spectral counting and XIC quantification correlate at
high spectral counts

- XIC guantification provides reliable protein expression
measurements for low abundance species
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