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Protein Quantitation with Confidence

* Goal: Addressing protein and peptide quantitation with the
same ease as that of traditional small molecule quantitation

* Challenges:
 Transitioning from traditional workflows for small molecules
» Developing robust, sensitive, reproducible G

methods regardless of expertise
» Addressing sample preparation complexity
* Reducing cost/sample

* Confidence from Sample Preparation,

LC-MS, to data analysis and reporting
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Sample Prep with SMART Digest Kit: Why?

* Ensuring reproducibility is a critical challenge
 EXxisting in-solution trypsin digestion of proteins is
* Time consuming
* Requires multiple steps (protein assay, denaturation, reduction and alkylation)
 Labor resulting in increased chances of errors, and lack of reproducibility

« SMART Digest Kit
 Highly reproducible
* Quick and easy to use
* Detergent free
* Less prone to chemically-induced PTMs
 Autolysis-free
« Amenable to automation
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Four basic components of Peptide Quantitation

Challenge:

Quantifying with confidence multiple
targets

Complex matrices

Limited sample volume

Selection of peptides Internal/external

as surrogate candidates StanQarq
for protein quantitation Quantitation

_ ) —>

QQQ-based
Quantitation

" HowbDow

e Get Started?
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Optimization Process

* Immuno-
purification

» Subcellular
fractionation

* Chromatographic
separation

Sample

cleanup

Biological
Sample

Enrichment

Target
Proteins

Trypsin
Digestion

Heavy
peptides
added for

guantitation

SRM Method
Optimization

Final SRM-MS

Gradient optimization
P Method

RT Scheduling

Run Standards

Transition refinement

Quantify targets

Internal Standard Spike )
in samples

Level

Process data

Cycle Time
CID Gas Pressure

Collision Energy
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For Targets Without Empirical MS (Discovery data)...

Do the math!

 For the Top-Class QgQ available today, 10's-100’s amol can
be detected

Questions
 How much total sample do you need to load to get this range
(or higher) of your target peptides?

 What do you need to do to enrich your sample to get ~100
amol on column?

Sample Enrichment Equivalent Sample Volume

1 ug neat plasma (no enrichment) ~15nL

Plasma Depletion (protein level) ~220 nL per inj.

Orthogonal Chromatography (peptide level) ~500 - 1500 nL per inj.

Antibody Enrichment (peptide level) ~100-1000 pL per inj.

g ThermoFisher
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How Many Peptide Candidates per Protein is Ideal?

e Considerations:

« Can you get multiple peptides from each
protein?

* Do you need to look at site-specific
PTMs?

* What do you do if you can only detect 1-
2 peptides per protein?
HHS Public Access
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Protein biomarker discovery and validation:
the long and uncertain path to clinical utility

Mader Rifail, Michael A GilletteZ & Steven A Carr2

Better biomarkers are urgently needed to improve diagnosis,
guide molecularly targeted therapy and monitor activity and
therapeutic response across a wide spectrum of disease.
Proteomics methods based on mass spectrometry hold special
promise for the discovery of novel biomarkers that might form the
foundation for new clinical blood tests, but to date their
contribution to the diagnostic armamentarium has been
disappointing. This is due in part to the lack of a coherent pipeline
connecting marker discovery with well-established methods for
validation. Advances in methods and technology now enable
construction of a comprehensive biomarker pipeline from six
essential process components: candidate discovery, qualification,
verification, research assay optimization, biomarker validation
and commercialization. Better understanding of the overall
process of biomarker discovery and validation and of the
challenges and strategies inherent in each phase should improve
experimental study design, in turn increasing the efficiency of
biomarker development and facilitating the delivery and
deployment of novel clinical tests.
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Peptide Selection Criteria

Differentially Expressed
Proteins from DDA

80
60
= Control
20 = Experimental
0
1 Ifyes
Protein X
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External Standards

Sample

Peak
Integration

/——

1

Standard

SMART Digest Kit

Standard 1

Peak 1000 ’

Integration 800 /
) e oo
Area 400 /
0 ‘ T T 1
0 2 4 6
Concentration

SMART Digest Kit

-
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Stable Isotope Labeled (SIL) Internal Standards

Sample R (A10Da)
K (A8Da)
& ABCDEFX
iy SMART Digest Kit v/ LC/MS
% ‘ S Unlabeled
e SIL
’ Peak
Integration
Standard R (A10Da)
K (A8Da) Standard 1
ABCDEFX 6
LC/MS 5
SMART Digest Kit / Peak Area 4
e Unlabeled 3
/) ) ) e
L. 1
0 T T )
Peak 0 2 4 6
Integration Concentration

https://www.thermofisher.com/br/en/home/life-science/protein-biology/peptides-
proteins/custom-peptide-synthesis-services/peptides-targeted-quantitation.html
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Advantages of SIL Standards

* Helps with ID due to same RT and fragment ratio pattern

» Serves as Internal Standard for Sample Prep

* Each SIL spiked in at same concentration, every sample should have
similar SIL Peak Area

» Using SIL’s for each peptide can improve precision (reproducibility) of
guantitation
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Two methods for CE optimization

« Large number of targets

* “Automated”
» Specific softwares (Skyline)

o LC multiple targets/run

* Few targets

» Manual Optimization
 Direct infusion

* One target at a time

17
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Collision Energy (CE) Optimization

* On a triple quadrupole MS, each product ion is made
separately by CID, and transferred to Q3 and the detector

ESI

Organic (%)
\

a\m
$6%
s

&l =

T >0
Q0
"
J ~wow
_—
Intensity

* CE can be optimized for each Q3 product ion individually

Multiple product ions should be monitored in complex matrices

« Confirms peptide ID and provides a means to determine if there are
interferences

ThermoFisher
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CE optimization for large number of precursors

4y Skyline-daily - MSQC_CEopt_v01.sky *

Efficiently performed utilizing
the LC system and software
such as Skyline

Start with >5 fmol on-column
for nanoflow (above LOQ)
Select fragment ions to target
If >10 peptides require CE
optimization, first find RTs for
the LC method, then schedule
CE optimization runs

Most vendors provide a
starting “CE regression
equation” for their platform

File Edit View Settings Tools  He
O ke % 2@ (9 -

Targets
=-E% MSQC1
=-a'® GGPFSDSYR
B @ A 4932223+
b @ AL PyT] - B71.3945+05)
e M Fy6]- 774.34174(2)
@ A 5 [y5]-627.2733+[1)
@ AL D y4] - 540.2413+(3)
@ M P b3]- 212.1030+{4]
? VLDALZAIK
@ A 485.8002++
? AVQQPDGLAVLGIFLK
A 8349878+
A 5569943+
? SADFTNFDFR
@ A 5852647+
EGHLSFDIVAEQK

- @
- @

=¥

-@ A 715.871%++ heavy)
‘? ALIVLAHSER

@ L 5548273+

? ESDTSYVSLK

@ A 564 7746+

? GYSIFSYATK
E- @ A 5687848+
? FEDENFILK

H- @ A 58175714+ fheawy)
? VSFELFADK
@ A 532 28171++ heavy)
? TAENFR
@ A 3691825+
? GAGAFGYFEVTHDITK
! l @ A B60.9247++ heavy)
¢ e @ A 5742855+ heavy)
= a9 FSTVAGESGSADTVR
e A 74235484+
=@ § NLSVEDAAR
B @ A 487 7487+

a.ala.a.alalalalallolt
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Start with Recommended CE Regression Equations

e TSQ QuantlvaTM haS the fO”OWlng rEditEﬂlliS]Dn Energy Equation - ﬁ1

recommended CE regression Name:
equations for peptides at CID gas
pressure Of 15 mTOrr Begression parameters:

i Charge Slope Intercept

L o 0033 2.3597 _
e 2+ precursors: CE =m/z * 0.0339 + 2.3597 3 0.0295 15123

e 3+ precursors: CE =m/z * 0.0295 + 1.5123

* CE regression equations can be e
adjusted based on your peptide set. || Sese Step court
P h

ThermoFisher
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LC-SRM-MS Methods Can Be Generated and Imp

]
. E'lrap_MSQEs_DﬁlﬁlB_Easy5pray_l:EDpt_sl:heduled_&uL_vm.meth - Thermo Xcalibur Instrument Setup
yline generates the CE step ===

Disla| &| x|2|

dient f ht It
g —
L) " - W Method I_Juratiun
 Transition lists can be imported
into the TSQ Method Editor |
4
T BB e
. Scans
. Au to m atl C M eth O d EX p O rtS fro m Compound Start Time (min) End Time (min) Polarity Precuflor (m/z) Product(m = | Collision glergy (V)
! 1 GGPFSDSYR(+2).4 12.48 15.48 Positive | 493.2} 212.063 11
S k I i n e are avai I ab | e i n TS Q V 2 1 2 | GGPFSDSYR(+2).-3 12.48 15,48 Posifive | 493.2% 212.073 3.1
y - — 3 | GGPFSDSYR(+2).-2 12.48 15.48 Positive | 493.2} 212.083 15.1
4 GGPFSDSYR(+2).-1 12.48 15.48 Positive | 493.2% 212,093 7.1
S Oftwa r e 5 GGPFSDSYR(+2) 1248 15,48 Fosifive | 493.2% 212,103 1.1
e 6  GGPFSDSYR(+2).1 12.48 15.48 Positive | 493.2} 212,113 211
- - - 7 | GGPFSDSYR(+2).2 12.48 15,48 Posifive | 493.2% 212,123 2.1
. P ro d u Ct I O n m/z IS Ste e d I n - 8 GGPFSDSYR(+2).3 12.48 15.48 Posiive | 493.2 212.133 25.1
p p 9 GGPFSDSYR(+2).4 12.48 15.48 Positive | 493.2% 212,143 271
O O 1 . . 10 MLSVEDAAR(+2).-4 10.33 13.33 Fosifive | 467.7 317.153 0.9
b 12 NLSVEDAAR(+2).-2 10.33 13.33 Positive | 487.7 317.173 4.9
- 13 NLSVEDAAR(+2).-1 10.33 13.33 Positive | 487.7 317,183 16,9
C E n 14 | NLSVEDAAR(+2) 10.33 13.33 Positve | 487.7 317.193 18.9
- 15 NLSVEDAAR(+2).1 10.33 13.33 Posifive | 487.7 317.203 0.9
16 NLSVEDAAR(+2).2 10.33 13.33 Positive | 487.7 317.213 29
f : 17 | NLSVEDAAR(+2).3 10.33 13.33 Positive | 487.7 317.223 249
® L arg e n u I I l b e rS O p e ptl d eS 16 NLSVEDAAR(+2).4 10.33 13,33 Fosifive | 467.7 317,233 %.9
19 VSFELFADK (heavy)(+2).4 | 19.34 22.34 Positive | 532.2¢ 341,151 12.3
- h d I d 20 VSFELFADK (heavy)(+2).-3  19.34 2.34 Posifive | 532.24 341161 4.3
> 1 O I I l ay re q u I re S C e u e 21 VSFELFADK (heawy)(+2).-2 | 19.34 22.34 Positve | 532.24 341171 163
22 VSFELFADK (heavy)(+2).-1 | 19.34 22.34 Positive | 532.28 341181 18.3
h d 23 VSFELFADK (heavy)(+2) 18.34 22.34 Fosifive | 532.2¢ 341191 0.3
I I l et O S 24 VSFELFADK (heavy)(+2).1  18.34 22.34 Positive | 532.2¢ 341,201 2.3
25 VSFELFADK (heavy)(+2.2  19.34 22.34 Positive | 532.2¢ 341211 24.3
fo r C E O ti m i Z ati O n VSFELFADK (heavy)(+2).3 | 19.34 22.34 Positive | 532
P

ThermoFisher

21 SCIENTIFIC



CE Step Gradient for On-Line Optimization

* Import data for acquired CE optimization runs back into Skyline

* Choose for “precursor” or “product” optimization (optimal CEs
may be different)

« Save as a CE Optimization Library, and the settings will be
exported for all methods with these optimized peptides.

Precursor Level Optimization

Product Level Optimization

[ Bl r = = M
&4 Skyline-daily - MSQC_CEopt_v01.sky * . R &y Skyline-daily - MSQC_CEopt vO1.sky * EE
File Edit View Settings Tools Help File Edit View Settings Tools Help
D ke % Ga@|9- DEHk Xl (9-
e %% 061916 M5QC_34min_Trap_EasySpray_5ul_CEopt 002 | ¢ b v x | Peakdreas #x ] B3| 061916 MSQC_34min_Trap_EasySpray_5ul_CEopt 002 | 4 b + x | Peakireas ax
529
- a'® GGPFSDSYR @ § GGPFSDSYR — Step 4
B o 4 4532223+ I B A 4932223+ — giep-; — g:en-f = Step -3 i
@ I P [y7]-871.39454]5] @ L P y7]- 871.3945+[5] I e — Step -2
a_I_ FIy6]- 774.3417-2] g::nf o @ L FIy6)- 774.3417+2) -_ é?e'pﬁz“” 2413+ g:zg; m— Step -1
@A S [y5]-627.2733+11] COPESDSYR - 403 2993 4s GGPFSDSYR - 4932223+ @ L 8 |y5]- 627.2733+1] Step ¢ — g - 5140 2413+
= —_—
@ /L D [yd]- 540.2413+[3] Step 1 g:en ; PO 41 540.2413+3] - St:g :
a_ PB3-2121030:14) Step 2 e @ AP b3]- 212103044 —Step 3
- @@ VLDALQAIK Step 3 g:zgf B-9 9 VLDALQAK —_— stefm
@ A 4858002+ Step 4 @ A 4353002+ 120 £
@ AVQQPDGLAVLGIFLK 61 =9 % AVOQPDGLAVLGIFLK
[l @ L 8349878+ \ @ A B3£9878+s
@ _A_ 5569943+ A 55699434+
- @@ SADFTNFDPR = SADFTNFDRR
@ A 5852647: 5+ Ji2 - @ A 5852647+ 3
£ @ % EGHLSPDIVAEGK 3 o9 @ EGHLSPDIVAEQK H
@ e A 7158719+ eavy) < - @ A T15.8719+ heavy) _ <
@ ALIVLAHSER i @ @ ALIVLAHSER © x
’ A 554.8273++ 4T g iv A 554.8273+= 5 &
@ _ a - @ X e a
o a9 ESDTSYVSLK L4 = B § ESDTSYVSLK = =
@ A 5647746+ e 2 B @ A 564.7746++ %' 2
@ ® GYSIFSTATK 3l 2 | o-9% GYsFsYaTk £ @
o A 5627843+ s ES - @ A 5687848+ £ 5
- @'® FEDENFILK s 2 o § FEDENFILK = 2
& A 5217971+ heavy) £ 5 - @ A 58179714+ heavy) =
£ e ® VSFELFADK 21 o o '® VSFELFADK o
e e A 53228114+ eavy) H - @ A 53228114+ heavy) E
a® TAENFR 2 =9 $ TAENFR 2
Yo A 391825 i i@ A 3691825+ i
* e
@ GAGAFGYFEVTHDITK 1+ o9 @ GAGAFGYFEVTHDITK
@ A 8609247+ heavy) - @ A 860.9247++ heavy)
| e A 5742855 heaw) | @ A 5742855+ ++ heavy)
@@ FSTVAGESGSADTVR =-a ¥ FSTVAGESGSADTVR
@ A 7423548+ 0 t t ' t 9 A 7423548
£ 3§ NLSVEDAAR 13 14 15 16 5uL_CEopt_002 L =~ 9 NLSVEDAAR 5ul_CEopt_002 L
(. 9 A 4877487 Retention Time Replicate @A 477487+ Retention Time Replicate
Ready 1/1 prot 1/14 pep 1/16 prec 1/111 tran Ready 1/1 prot 1/14 pep 1/16 prec 4/111 tran
— — = L
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Optimal CE for Each Fragment

Automated CE optimization complete using LC

QUAN_40min_1844trs_2min_071616_y02.meth - Thermo Xcalibur Instrument Setup =] |
File T5Q Quantiva Help

o= 2 x|2]
Method Editor | ciobal parameters [ty o

Method Timeline

-
Method Duration
Therma {min)
EASY-nLC ——

™ Mixed Scan Mode

Compound Retention Time {min) RT Window (min) Polarity Precursor {m/z) Product {m/z Collision Energy
Chromatographic Peak Width
TAENFR(+2) 9.1 2 Positive | 369.182 322.187 13 (se0)

Full Scan Q1 TAENFR(+2) 9.1 2 Positive | 369.182 436,23 18.9 Use Cyde Time
TAENFR(+2) 9.1 Positive 369,182 565.273 129
Cydle Time {sec)

Full Scan Q3 TAENFR(+32) 9.1 Positve | 350.182 536.31 14.9

K Use Calibrated RF Lens
TAENFR (heavy)(+2) 9.1 Positive | 374.186 332,195 13
Product Ton Scan

TAENFR (heavy){+2) 9.1 Positive 374.186 446,239 18.9 Q1 Resolution (FWHM)

Precursor Ion Scan TAENFR (heavy)(+2) 9.1 Positive | 374.186 575.281 12.9 Q3 Resolution (FWHM)
TAENFR (heavy)(+2) 2.1 Positive | 374.186 546,313 14.9

CID Gas (mTorr)
Neutral Loss Scan SSAAPPPPPR(+2) Posive | 488.764 466,277 26.9

SIM Q1 SSAAPPPPPR(+2) Positve | 488.764 563.33 229 Source Fragmentation (V)
SSRGS Positve | 968764 860.383 189 Use Chromatographic Filter

SIM Q3 SSAAPPPPPR(+2) Positve | 488.764 731.42 18.9
Use Retention Time Reference
SSAAPPPPPR(+2) Positve | 488.764 802.457 18.9

SSAAPPPPPR (heavy)(+2) Positve | 493768 476,286 26.9 Display Retention Time
SSAAPPPPPR (heavy)(+2) Positve | 493.768 573.338 22.9 Use Quan Ion
SSAAPPPPPR. (heavy)(+2) Positve | 493.768 570,391 16.9 T .

SSAAPPPPPR (heavy)(+2) Positve | 493.768 741,428 18.9

Copy Experiment Time

SSAAPPPPPR (heavy)(+2) Positive | 493.758 812.465

EWDTI 2rnrike T LTy Dnitie 417 117 ana 71

Ready b

ThermoFisher
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Manual Tune Page Optimization

Select precursor m/z

Quad resolution

Optimize RF Iens\&

(best ion transmission
for each precursor)

Choose CID gas ——

Z
/ﬂ

Pressure

Collision energy range

CE step number

Click optimize to start

£ TS50 Quantiva Tune Application 2.1.1514

ION SOURCE

Sample Injection Mode

Mass Input Opticn

Product Input Option

Collision Energy End (V)

Collision Energy Steps

Adjust Product Mass

-

Product Mass
476.285
573.338

670.391

- L [ [

741.428

w

DEFINE SCAN

CALIBRATION

Scan Optimization |

Syringe
 Formula (add adduct to formula)
@ mjz

" unknown Product Ions
= Known Product Ions

Collision Energy Start (V) ‘ 10

‘35

Use Collision Enargy Step =

‘ID

|7

Product Mass

+ Positive
W1 centroid
. Ava.() OFF

\ myz value ‘ 493.768 |
Compound Name ‘ SSAAPPPPPR(heavy) |
Q1 Resolution (FWHM) ‘ 0.7 - |
Charge State ‘ 2 |

& Source Fragmentation ‘ 1] |
Precursor - Optimize RF Lens [
Adjust Precursor Mass ~
Product I3

—> CID Gas (mTorr) | 15

Infusion-based approach

Samples must be more
concentrated and have
some organic solvent for
better ESI performance

MS ramps voltages
XICs are plotted to
determine optimal
settings

PDF report is generated
Optimized settings can

be pasted into
Method Editor
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Optimization Without Known Fragment lons

Product Input Options:

Select Unknown PrOduct IOnS /ﬁUnlmuwanductIuns

" Known Product Ions

Collision Energy Start () | 5 |
Top N Collision Energy End (V) | 55 |
(how many fragment I7' Use Colision Energy step |
ions to optimize) ey G =

¥ adjust Product Mass

LOW maSS eXCIUS|On v Excude Loss Masses 18,17,15 |El:|it Mass |j5|:1
(doesn’t select ions
below this m/z)

Oplimizziion in progress...
Oriimization completed successfully.

Setup Mass Loss Lisk

Minor mass losses can 'T;";‘ﬁ;ua}
also be excluded.

[+ ammenia (17)
[« Methyl (15)
Click on Edit M useremne | |

Mass List, select masses to Ty i |' |
exclude.

oK Camncel
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Example Optimization Report

Compound Optimization Report

ACITNTICTIC

Date & Time Monday, April 11, 2816 11:45 aM
Instrument Model  TSg Quantiva
Instrument Serial TQH-Q1-8188
Software Version  2.8.1292.15

source Parameters

source Type H-EST
spray voltage (V) 3500
sheath Gas (Arb) 18
Aux Gas (Arb) ]
Sweep Gas (Arb) ]
Ton Transfer Tube Temp (°C) 358
vaporizer Temp (°C) 25

compound optimization Input

source Fragmentation (W) 8
step Collision Energy Value 5
collision Energy Start (V) 5
Collision Energy End (V) 55
Charge State 2

step Collision Energy ves
uUnknown/Known Products Known
Exclude Loss Masses None
Compound Name compound
Product Yes

CID Gas (mTorr) 1.5
adjust Precursor Mass ves

mfz value 861.411
Q1 Resolution 8.7
adjust Product Mass Yes
Number of Products 5
optimize RF Lens ves

Compound Optimization Results

] e llre:l;;snr Fr:j::t
compound 8a1.533 772.315
compound 801.533 028.45
compound 801.533 1015.491
compound 881.533 1872.531
compound 801.533 1171.53

Precursar Mass Tsolation for 0141
/ \

B

Precurzor ion current

s L] HLS ELS Ly A

collision Emergy  RF Lens
w)
28.282 117.586
28.051 117.586
29.466 117,586
29.77 117.586
27.747 117,586
LS
£000
0000
£000
Esmm
g
g /
E]
/ o
/
/ 000
B L

Intensity Source [r(f}.ﬂrtatmn

5182.385

2476.773

]
-]
1815.119 -]
7327.675 ]

-]

2064.839

1751
SRIG tuming fior 80141

15
SIG RF Amplitude V)

[ I N =
g 8 8 8

Product lon Current
—
&

%

15 0

g

wn
=]

Collision Energy (V)

25 30 35 40 45 50 55

Breakdown Curve for 801.33 to 928.45 transition

B 8 B

8

Product lon Current
£ [=]) -] =
(=] (=] [=] 8

a
[=1

15 20 25

30 35
Collision Energy (V)

40

45 50 53

serial Number: TQH-Q1-8188

signature:
Monday, April 11, 2816 11:45 AM
1 of 5

Serial Number: TQH-Q1-8183

Signature:
Monday, April 11, 2816 11:45 AM
20f 5
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Application outline for peptide quantitation

* (1)
* (2)
* (3)
* (4)
* (5)

* (6)

* (7)
* (8)

Background and Workflows

Peptide selection and standards

Collision energy (CE) optimization

Liquid chromatography (LC) gradient optimization

Thermo Scientific™ TSQ Quantiva™ method editor
and parameter selection

Experimental set up for peptide quantitation — an
example workflow

Results

Data processing with Thermo Scientific™
TraceFinder 4.1™
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lon ratio confirmation in matrix background

Neat Standard

PRTC-60mingrad #18130-18865 RT: 23.46-24.40 AV: 49 NL: 2.01E5

23.99 F: + ¢ NSI SRM ms2 422.432 [559.309-559.311, 674.329-674.331, 731.350-731.352]
100
00 731.35
90 1007
o 807 ]
S 70 9 80
o5} c |
2 60 g
3 £ 60
< 50 3 *
S 404 *
= 2 401
© 30 k=i 7 674.33
(14 g ,
207 20 559.31
10 ]
01— T T T 1 [ T 1 T T [ T T T T [ T T T T [ T T T T [ T T T 1 7””‘””‘””‘”” AR
22 23 24 25 26 27 2 559.310 674.330
Time (min) m/z m/z m/z
1fmole-PRTC2 #3262-3507 RT: 24.07-24.47 AV: 61 NL: 7.21E3
24.25 F: + ¢ NSI SRM ms2 422.432 [559.309-559.311, 674.329-674.331, 731.350-731.352]
100 100 731.35
90 ]
o 397 a(r:
2 70+ g 1
3 g
E 60 25.75 S 60
Q 3 -
< 50 o B
(] < _
2 40 S 40
g =
i g A 674.33
g 307 23.44 g -
20 20 559.31
10 -
L 5 S s s B s I B e B B B B \J\\\ T T T ] O [ R I
22 23 24 25 26 27 2 559.310 674.330
Time (min) m/z m/z m/z
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If CE optimization done neat, check signal in the matrix

« Ensure none of the target peaks have interference from the
matrix background (peak splitting, shoulders).

« Modify the gradient to help shift interferences
Short Gradient Long Gradient

— v8-889.4973+ (heawy) —— yB-812.4853+ (heaw) —— y0- 8004073+ (heawy) —— y8- 8124653+ theaw)

— y7- 7414282+ (heawy) —— y6-B70.3910+ theaw) —— 47- 7414282+ theaw) —— yh- 6703910+ theaw)
—— 45-573.3383+ (heawy) — y4- 476.2855+ (heaw) —— y5-573.3383+ (heavy) —— y4- 476.2855+ theavy)
¥3- 379.2327+ (heawy) ¥3 - 379.2327+ (heaw)
400 -+ 200 +
Jas 58
400 +
o Interferences
Interferences resolving
_ closely _ oo
g : g
= 2
S 0 eluting to 2
] ‘n
target
- f=
= 200
100 +
100 +
141 s . o0 .
i i A 2R - i
1561 N C180 163 _ i i
o i A.' A:ll-i_:_ A}"i A‘_-.e-.-. ’ 0 { i i L .1;5.;5
128 13.0 134 14.0 148 150 14I_5 15I_D 15IE 1BI_D 1BIS 17.0
Retention Time Retention Time
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Optimization of LC gradient

Goal: Maximize the time between targets and minimize the

effect of the background matrix, while eluting in the
shortest time possible.

)
o 100 = A“L
C i |
© E
e = ‘
c 100
S =
P i
o 100 E Jmm
= E )
S 100 T ML
) =
x E Al
100 = d”“h
100 = Jm |
= I I I \ ‘ ‘ I — I I I
20 22 24 26 28 30 32 34
Time (min)

Short

Long ‘.‘

Gradient Chromatographic Sensitivity Reproducibility Sample
Length Resolution Throughput

L)

1 4
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Application outline for peptide quantitation

* (1)
* (2)
* (3)
* (4)
* (5)

* (6)

* (7)
* (8)

Background and Workflows

Peptide selection and standards

Collision energy (CE) optimization

Liquid chromatography (LC) gradient optimization

Thermo Scientific™ TSQ Quantiva™ method editor
and parameter selection

Experimental set up for peptide quantitation — an
example workflow

Results

Data processing with Thermo Scientific™
TraceFinder 4.1™
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Method Editor for Thermo Scientific™ TSQ Quantiva™

UAN_40min_1844trs_2min_071616_v02.meth - Thermo Xcalibur Instrument Setup 1ol x|
File TSQ Quantiva Help
D[=a| g x|2]
Method Editor | ciobairarameters il
Method Timeline
d #
Method Duration Mew
Therma (min)
EASY-nLC _—

Q + Delete = Mixed Scan Mode
40

Clear

Compound Retention Time {min) RT Window {min) Polarity Precursor (m/z) Product (m/z) Collision Energy
Chromatographic Peak Width
TAENFR{+2) 9.1 2 Positive | 359.182 322.187 13 (sed)

Full Scan Q1 TAENFR(+2) 9.1 2 Positive | 369.182 436,23 18.9 Use Cyde Time
TAENFR(+2) 9.1 Paositive 369.182 565.273 12.9
Cyde Time {sec)

Full Scan Q3 TAENFR(+2) 9.1 Positive | 369.182 636.31 14.3

N Use Calibrated RF Lens
TAENFR (heavy)(+2) 3.1 Positive | 374.186 332,196 13
Product Ion Scan

TAENFR. (heavy)(+2) 9.1 Positive | 374.186 446,239 18.9 [ Q1Resolution (FWHM)

Precursor Ion Scan TAENFR (heavy)(+2) 9.1 Positive 374.186 575.281 12.5 Q3 Resolution (FWHM)

TAENFR (heavy)(+2) 9.1 Positive | 374,186 546,318 14.9

CID Gas {mTorr)
Neutral Loss Scan SSAAPPPPPR(+2) Positive | 438.764 456,277 26.9

SIM Q1 SSAAPPPPPR(+2) Positive | 488.764 563.33 229 Source Fragmentation (V)

SSAAPPPRPR(+2) Positive 438.764 660,383 16.9 Use Chromatographic Filter

SSAAPPPPPR(+2) Positive | 438.754 731.42 18.9
Use Retention Time Reference
SSAAPPPPPR(+2) Positive | 438.754 802,457 18.9

SSAAPPPPPR (heavy)(+2) Positive | 493,768 476,286 26.9 [isiayRetniaime

SSAAPPPPPR (heavy)(+2) Positive 493,768 573.338 228 Use Quan Ion

SSAAPPPPPR (heavy)(+2) Positive | 493.768 §70.391 16.9 Show Visualization r

Copy Experiment Time

SSAAPPPPPR (heavy)(+2) Positive | 493.768 741.423 18.9

SSAAPPPPPR (heavy)(+2) Positive | 493.768 812.465

EWDTI Crmrel LT Dicitive an 117 ana 12

Ready v

ThermoFisher
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Method Editor for Thermo Scientific™ TSQ Quantiva™

IQUAN_40min_1844trs_2min_071616_v02.meth - Thermo Xcalibur Instrument Setup 1ol x|
File TSQ Quantiva Help

D= & x[2]

Global Parameters Scan Parameters

Method Timeline

Method Duration nr

Retention Time {min) RT Window {min) Polarity

Compound

‘ =
750 Quantiva - Experiment 1 5

Product (m/z)

Compound Retention Time {min) RT Window {min) Polarity Precursor (m/z) Collision Energy

Chromatographic Peak Width
1 | TAENFR(+2) 9.1 2 Positive | 359.182 322.187 13 (sed)

Full Scan Q1 2 TAENFR(+2) 9.1 2 Positive | 369.132 436,23 18,9 Use Cydle Time v

3 | TAENFR(+2) 9.1 2 Positive | 369,182 565.273 12.9
Cyde Time {sec) 1
Full Scan Q3 4 TAENFR(+2) 9.1 2 Positive | 369.182 636,31 14.9 :
N Use Calibrated RF Lens v
5 | TAENFR (heavy)(+2) 9.1 2 Positive | 374,186 332,196 13
Product Ion Scan
& TAENFR (heavy){+2) 9.1 2 Positive | 374,186 446,239 18.9 Q1 Resolution (FWHM) l 0.7 - ‘

Precursor Ion Scan 7 | TAENFR (heavy)(+2) 9.1 2 Positive 374.186 575.281 12.5

5|

Q3 Resolution (FWHM) I 0.7 - ‘

& | TAENFR (heavy)(+2) 9.1 2 Positive | 374,186 546,318 14.9

CID Gas (mTorr, 1.5 -
Neutral Loss Scan 3 | SSAAPPPPPR(+2) 11.23 2 Positive | 438.764 456,277 26.9 (mTorr) I ‘

SIM Q1 10 | SSAAPFPPPR(+2) 11,23 2 Positive | 488.764 563.33 229 Source Fragmentation (V) |0

11 | SSAAPPPPPR(+2) 1123 2 Positive 438.764 660,383 16.9 Use Chromatographic Filter ~

12 | SSAAPPPPPR(+2) 1123 2 Posifive | 438.764 73142 18.9
Use Retention Time Reference -

13 | SSAAPPPPPR(+2) 1123 2 Posifive | 438.764 802.457 18.9
) ) -
14 | SSAAPPPPPR (heavy)(+2) | 11.23 2 Posiive | 493.768 476.286 26.9 DSEVRSteiai: ~

SSAAPPPPPR (heavy)(+2) | 11.23 2 Positive 493,768 573.338 228 Use Quan Ion -

SSAAPPPPPR (heavy)(+2) | 11.23 2 Positive | 493.768 §70.391 16.9 Show \isuskizalion r

Copy Experiment Time

SSAAPPPPPR (heavy)(+2) | 11.23 2 Positive | 493.768 741.423 18.9

13 | SSAAPPPPPR (heavy)(+2) | 11.23 2 Positive | 493.768 812,465 18,9

EWDTI Crmrel LT Dicitive an 117 ana 12

Ready v

ThermoFisher
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Parameter Selection for Targeted Peptide Quantitation

" Set chromatographic
_ peak width

|

p
Use cycle time for best

— Chromatographic Peak Width
(sec)

_ sampling frequency

-

Set cycle time to get

_10-15 points across the peak
p

If RF Lens was not optimized for
_each target, use calibrated value

p
Q1 and Q3 Resolution can be

N

Use Cyde Time v

| > Cyde Time (sec) | 1

Lse Calibrated RF Lens v
01 Resolution (FWHM) | 0.7
03 Resolution (FWHM) | 0.7
CID Gas (mTorr) | 1.5

35

Source Fragmentation (V) | ]
individually set for targets in the e
>SRM table’ or gIOba”y here / Use Retention Time Reference r Features
Choose the CID gas pressure Display Retention Time v new to
\you optimized with p—— = v2.1
é . . . ) Show Visualization I S OftW are
Chromatographic Filter provides
“ ” H . C E i tTi
_“on the fly” signal averaging ) oy Experment e )
ThermoFisher
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Cycle time determination

Use the peak widths from narrowest target peaks (at lower concentrations).

12 42

1141.7&

1154

153 09

11 .5 120 e {mi‘ln2}_5 130
peak width
cycle time = Scans across the peak

9.6 seconds/0.64 seconds = 15 scans

ThermoFisher
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Quadrupole Unit Resolution (0.7 FWHM)

281357

—
] o]
= =

|

| wn]
= =

(]
=

07U — —

Felative Abundance
N
[}
TN I N T N T A T T T A T A I I A A O

40
a0
282.35
20
10
283.12
e e T I T T T R [ [ [ LT A
274 280 285 290
iz

Note: 0.7 FWHM is equivalent to 1.0 mass width at base of peak (m/z scale)

ThermoFisher
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The Effect of Q1 Resolution on Intensity

 PRTC peptide mix spiked into HeLa and analyzed with the
same gradient and method, only Q1 resolution was changed

15.99

100, 20
. unit resolution #.c e
i 040815_SS
- P_HLnoHel
i Ql = 07 a BRMSQ_
I PE_O-
7 7Res_005
40
20
] 2038 2157 400

1 126 161 1904 321 521 703 77773 25.46 25.60 2650 27.38 28,09

0
NL:
1007 7.12E6
2 TIC Ms
80 040815_ssp
8 b _hinohela_br
§ 7 imsq_pf_O-
c 604 — 4res_007
e Q1=0.4
< ]
2 40
8 A 9.37
[0
m —
20
] 8.10 906 | 995 1619 : i 2041 2162 23.04
] 1.61 6.98 7.73 i | 27.24 28,19 29,01
oL 142 21 176 309 575 dhec e Y . b v (2354 2524 2664 27. 19 29.
NL:
1007 1.94E6
: narrower isolation iosts
| 040815_ssp
807 13.52 _hinohela_br
] width g i
60— 2res_012
Q1=0.2
20
] 8.23 20.95 21.85
0,046 164 181 359 525693 '8 A dh. 2306 2328 2574 27.02 27.70 28.89
R L] L s Ll R L) AN A maa b M A \\\P“T’\\\\\\\\\\\\\\\\\
0 2 4 6 18 20 22 24 26 28 30
Time (min)
ThermoFisher
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Isobaric Discrimination — Effect of Increasing Resolution

107.6
100

90
115.7

80 183.7

* Unit Resolution isolation

155.6

70
60

50

40 144.6

130.7 250.0
30 172.6
20

1185
1317 157.8
0 e il

10
115.7

o b b oo e e b

v 183.8

107.5

4.9

4.0

Q1 set to pass only sulfonamide

Hi Resolution Isolation
i m/z 250.1

35
3.0
25
2.0
15

1.0
166.7

0.5 1827 250.1

e e beve b b b e

0.0

, L . kiR . L, . .
B B B s ey S B ms 1 1 1 1 1 1 1 T T 1 1 1 T
120 140 160 180 200 220 240 260 280 300

ml—:

ThermoFisher
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SRM vs HSRM

e 200 amol on column GISNEGQNASIK[HeavyK]

 While the signal drops with Q1 setting of 0.2, the
background and chemical noise are drastically reduced

1IN

e d
SRM
Q1=0.7
H-SRM
Q1=0.2

ThermoFisher
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Parameters to consider- Dwell Time

Increasing Dwell Time - s
improves S/N by increasing Lo
lon statistics i 77 488 43
Repr_odumblllty of signal is §w;
also improved fu
Dwell Times of 10 msec or %.:
. - - 5 20 803 €3: 827 g
greater provide high quality =7

-
L=4
13

data for low abundant
analytes
TSQ Quantiva™ can detect =i s cwe sflen 252 on oo e

. £08

signal with dwell times as i
" 1000 ms

low as 1 msec &
RT scheduling will iINCrease =i s so s coselln 5 5 o pos
dwell times vs unscheduled 5T TR TR R AT
SRM methods o

-

100 ms

& o
o - L
METRLETTS |

41
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Dwell time can be variable using cycle time

cycle time
# product ions

0.5/10 = 0.05 seconds

= dwell time per fragment

0.5/50 = 0.01 seconds

e Minimum dwell time should be 10 milliseconds for low
abundance targets.

o Shorter dwell times have poor ion statistics and can
make guantitation more difficult.

 We want to have optimal chromatographic resolution of
targets and minimal RT overlap.

42 ThermoFisher
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Determining Cycle Time when “setting” Fixed Dwell

Method: 1 ms Fixed Dwell
Transition List: 10 Peptide, 8 transitions each (80 Transitions total)

PRETC_l0Peptides_3Transitions_lmsFixedDwell 1fmol 060414 1#45820 RT: 15.52

Total Ion Current: 10479.21 S H d
Scan Low Mass: 625,29 Can ea er
c i ass: 1171.56
ime (min): 15.52
45520
3285.78
1072.49
+ c N3I SFM mszZ 501.411 [6E5.291-625.293, 685.312-6585.314, 772.344-772.346, §71.413-571.415, 925.434-925.436, 1015.466-1015.465, 1072.4585-1072.490, 1171.556-1171.558]

A | T30 Quantiwa Data:

Elapzsed Scan Time (sec): 0.0l1l8
Average 3can by Inst: Mo
Micro 3Jcan Count: 1

* Elapsed scan time of 18 ms for 8 transitions

* 18 ms/ 8 transitions = 2.25 msec dwell time per transition

* With a setting of 1 ms dwell, an interscan delay of ~1.25 ms is calculated
» Elapsed scan time of 18 ms x 10 peptides = ~180 ms Cycle Time

* Note: The interscan delay will be dynamic and specific to the mass jump

43 ThermoFisher
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Application outline for peptide quantitation

* (1)
* (2)
* (3)
* (4)
* (5)

* (6)

* (7)
* (8)

Background and Workflows

Peptide selection and standards

Collision energy (CE) optimization

Liquid chromatography (LC) gradient optimization

Thermo Scientific™ TSQ Quantiva™ method editor
and parameter selection

Experimental set up for peptide quantitation — an
example workflow

Results

Data processing with Thermo Scientific™
TraceFinder 4.1™
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Experimental Design Example for Peptide Quantitation

Goal: To quantify >360 peptides in a single QgqQ method

« Sample Detalls

» HelLa Lysate Digest (Pierce, 88328)
e 0.5 ug/uL

* Retention Time Calibration Peptides (Pierce, 88320)
* Response curve from 25 amol-100 fmol/uL)
e Light versions spiked at a fixed 10 fmol/uL)

* 6 X 5 LC-MS/MS Peptide Reference Mix (Promega, V7495)
* |soforms for each peptide ranged: 20 amol — 200 fmol/uL

* MS Qual/Quant QC Mix (Sigma, MSQC1-1VL)
e 14 light and heavy peptides at various L:H ratios
* Peptide concentrations ranged from 160 amol/uL — 300 fmol/uL

ThermoFisher
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Experimental Design Example for Peptide Quantitation

* Discovery Experiment to Select Target Peptides

* Top 20 data dependent acquisition on a QE HF
* 30K Resolution
« Max fill time: 20 msec
« AGC target: 1e®

ThermoFisher
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Peptide Selection and Spectral Library Generation

Top 20 dd-MS2 Screen

21.44 3797
20.45

20

nnnnnnn me

Balance RT windows
and number of
transitions

* Adjust MS parameters
for best cycle time

Optimize CE (optional)

Peptide Selection

» Select peptides from
search engine results

Proteome Discoverer 2.1

Mass Informatics Platform for Protein Scientists

* Import list into Skyline
Software

© Copyright 2008-2015 Tharme Fisher Scieablic . Al ights reserved.
-

e B e e Thermo

Th pe
dexcrosdinMelpAsot 0 SCIENTIFIC

* Generate Spectral Library
« Select and refine peptide list

* Export targeted list of
transitions

.5 |
tSRM Method

=] “ 2847 313 %73
SO Quantiva

77777
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LC Conditions

* Trap-Elute configuration (Easy nanoLC 1000)
e Trap column: Acclaim PepMap 100, 100 um x 2cm, 5 um beads
 Analytical column: EasySpray PepMap, 75 um x 25 cm, 2um beads, 50°C.

» Gradient
e A =2% ACN/0.1% formic;
* B=90% ACN/0.1% formic

Sample pickup and lnading  Gradient I Fre-column and Analytical column I Auvtozampler I EASY-Spray I

— Gradient
i =
Time | Duration | Flow [rimin] | %8| oy o ilmin] AID e )
00:00 00:00 300 5 i i i i i
27.00 27.00 300 40 295 1
32:00 05:00 250 95 zao
3700 05:00 250 95 e
280 ~
275 +
270
265 ~
260
255 +
250 1 t t 1 t t y
Add Del Up Do u} S 10 15 20 25 30 35 40
Time [min]
— Solvents
A wak B: tamitril
Acetonitile concentrations over 95% shorten the:
lifetime of system components

— Pre-column equilibration

Wolume: I 15 J W}dwm o
Flaw: | 400 pl/ min C} {
b ax. pressure: Im Bar -

—&nalytical column equilibration

Yolume: I 10 .-

'ﬁ} = R
Flow: | 00 ; Loy L T
ot 00 pl i min S } T/. ‘i

Max. pressure: I E00.00 Bar

— Sample pickup

Yolume: I 1 pl[Max. iz "loop size - 2 pl)
Flow: I 10 pl 4 min

— Sample loading

Tl e [——% _‘J\w ﬁa\m& |
Flaws: 4.00 pl ¢ min - E‘qu':' T':'“\“.-.
* Total run time = 60 minutes ' (J
Mex. pressure: | 250.00 Bar U
ThermoFisher
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Targeted SRM for 361 peptides (1842 transitions)

e Cycle time =1 sec e Chrom Filter=8
e CID gas pressure = 1.5 mTorr « Collision Energy = optimized by
 Q1/Q3 Resolution: 0.7/0.7 transition
 RT windows: 2 minutes  Dwell time range = 3.5 - 125 msec
« Total method time = 1 hour
952 F?iel\féc’_Qu
905 —— 2 Minute Window antiva_190
85 — & Minute Window -
80 — 10 Minute Window
e @ 1400
70 2 1200
| o 2 1000 SN
§ = £ 800 /o \
é 5(%% 15.15 21.01 600 ff “‘iit
% 452 20.04 g 400 !-
& 4c€ 13.58 . E 200 ;‘f \\
35§ 13.93 . S D ¥
304 18.90 ©
257 17.15 2364 0 10 20 30 40 a0
20 1287 Scheduled Time
(SE 9.48 10-77!”“ M MM HM\LL‘“\““mmhl\“m“ ‘\L\‘LJ“"\\‘m“unﬁ‘m‘mm\u |1| \“h “‘H‘ 30 4 M 328 34.28 33
10 12 14 16 18 20 Z%me (i) 24 26 28 30 32 34 36
49 ThermoFisher
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Application outline for peptide quantitation

* (1)
* (2)
* (3)
* (4)
* (5)

* (6)

* (7)
* (8)

Background and Workflows

Peptide selection and standards

Collision energy (CE) optimization

Liquid chromatography (LC) gradient optimization

Thermo Scientific™ TSQ Quantiva™ method editor
and parameter selection

Experimental set up for peptide quantitation — an
example workflow

Results

Data processing with Thermo Scientific™
TraceFinder 4.1™
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Reproducibility — Peak Areas

. GISMNEGQNASIK - 609.2097++ . G|SNEGLMNASIK - 613.3168++ (heavy)
0.025 : 0.25

% CV (n =4)

16
14
12

10

Heavy Peptlde Concentratlon (fmol/uL)

53

ThermoFisher
SCIENTIFIC



(7))
()
=
T
-
O
7
-
D
)
(D)
nd
|
>
=
kS
&)
)
©
@)
-
o
)
e

 G|ISMEGONASIK - 613.3168++ (heavy)

. G SNEGOMNASIK - 609.3097++

12.6
12.5
12.4

all| | uopuajay

12.3

SR 10U 00}
RO 10U 0-GT
EFO 19wy 0-0)
ZFO 10U 05T
WeO 19Uy Oo-)
OF0 10Uy OG-0
BED 10Uy 0550
BED 10Uy 00} -0
LED 19Uy 5700
FEO oWy 00}
EED 10Ul [O-GT
ZEO oWy o-o)
FEO 10Uy 052
OE0™ 10Uy oo-|
GE0 10UY O0G0
BE0 19wy 0SZ-0
AT0 19Uy 00)-0
070 19wy 5200
G20 HUE|q

ETO 10U 00}
ZO0 10Uy 05T
20 10wy o0}
0Z0 19wy 05T
GO 19wy 0o-|
810 19wy OO0
A0 19Uy 0sE-n
a0 [ewy ool-o
G0 19w 5700
Zh0 1wy ooy

biO 1wy p-g
0Lo oWy o-of
GO0 19U 05T
800 19wy oo-|
400 19Uy 00%-0
a00 9wy 0sE-o
G007 10Uy 00} -0
OO0 19w 5200

abueyag 0~ gon quelg

£E00 HUElq
Z00 yueq
| OO0 HUEg

Replicate

ThermoFisher
SCIENTIFIC

54



Reproducibility — Retention Times

* Eight XICs overlaid, show o
very good RT reproducibility .

21.4421,5021.56
N i

 SIL peptide is plotted

 Time range for shown data
IS 48 hours

Relative Abundance
al
o

* RT windows of 2 minutes %
were used, but could
reduce to 1.5 or 2
1 min.
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TSQ Quantiva™ : Consistent Sampling Freqguency

PRTC peptide ELGQSGVDTYLQTK
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Linear Response While Monitoring 1842 Transitions
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Linear Response While Monitoring 1842 Transitions
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Promega 6 x 5 Peptide Standard in 500 ng HelLa

Peptide LGFTDLFSK
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Application outline for peptide quantitation

* (1)
* (2)
* (3)
* (4)
* (5)

* (6)

* (7)
* (8)

Background and Workflows

Peptide selection and standards

Collision energy (CE) optimization

Liquid chromatography (LC) gradient optimization

Thermo Scientific™ TSQ Quantiva™ method editor
and parameter selection

Experimental set up for peptide quantitation — an
example workflow

Results

Data processing with Thermo Scientific™
TraceFinder 4.1™
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Processing peptide SRM data with TraceFinder 4.1™

Peptide Support Simplify Method Increase usability of Data
Development Review

Wethamidophos

aaaaa

Detector

Demeton SMetr

2 us
zzzzz

_\
* Peptide predictor tool » Redesign/Update compound * Redesign/Update to include
database, master method all peak information to review

* Amino acid formula support

« Import peptide and mass « Autoscan filter selection faster

lists from Skyline, Pinpoint - Ratio confirmations for all peaks * New advanced plots for peak

review including group and
batch plots

Enhancing Quan Workflows for Routine Bio/Pharma applications
and Simplifying Method Development for all markets

ThermoFisher
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 Remember to follow key points when establishing your assay.

» Careful selection of peptide targets, give yourself multiple options.

» Select m/z fragments above precursor and optimize CE’s for each.

* Optimize chromatography, ensure no interference with fragment ions.
 Utilize SIL internal standards if possible.

 Establish standards for endogenous protein concentration.

* Run “Scheduled” with RT windows when possible to maximize dwell

times.
* Ensure you have enough scans across the peak.
o Utilize ion ratio confirmation in your processing method.

* Quantitate utilizing fragment with best signal/noise.

ThermoFisher

62 SCIENTIFIC



Acknowledgements

Susan Abbatiello
Kristi D. Akervik
Brad Groppe
Nick Molinaro
Kent Seeley
Tara Schroeder
Alan Atkins
Katie Southwick
Detlef Schumann

ThermoFisher

63 SCIENTIFIC



Parts — Reversed Phase Columns

Part Column Bead
Description Dimensions Packing Phase Diameter

Number

(IDx L) (um)
ES800 EASY-Spray 75 um x 15 cm PepMap C18 3
ES801 EASY-Spray 50 um x 15 cm PepMap C18 2
ES802 EASY-Spray 75 um x 25 cm PepMap C18 2
ES803 EASY-Spray 75 um x 50 cm PepMap C18 2

e http://www.proxeon.com/productrange/easy_spray/intro/in
dex.html
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Parts — Reversed Phase Columns

Part
Number

164738

164739

164940

164941

164942

164568

164569

Description

Acclaim
Acclaim
Acclaim
Acclaim
Acclaim
Acclaim

Acclaim

Analytical
Column
Dimensions
(IDx L)

75 um x 15 cm
75 um x 50 cm
75 um x 15 cm
75 um x 25 cm
75 um x 50 cm
75 um x 15 cm

75 um x 25 cm

Packing Phase

Acclaim PepMap 100 C18
Acclaim PepMap 100 C18
Acclaim PepMap 100 C18
Acclaim PepMap 100 C18
Acclaim PepMap 100 C18
Acclaim PepMap 100 C18

Acclaim PepMap 100 C18

Bead Diameter (um);
Pore Size (A)

3; 100

3; 100

2; 100

2; 100

2; 100

3; 100

3; 100

* https://www.thermofisher.com/order/catalog/product/160

321
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Parts — Reversed Phase Trap Columns

Trap Column

Part .. : : : Bead Diameter
Description Dimensions Packing Phase
Number (um)
(IDx L)
164535 Acclaim 75 um x 2 cm PepMap 100 C18 3
164564-
CMD .
Acclaim 100 um x 2 cm PepMap 100 C18 5
also known
as 164564

e https://www.thermofisher.com/order/catalog/product/1603
21
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Parts — Metal Needle Kits and lon Source Accessories

Part Number Description

00950-00954 32-Gaug§ metal needle kit for high flow LC flow rates between SuL/min to
400uL/min

97144-20040 34-Gauge metal needle kit for low flow LC flow rates between 500nL/min
to 10uL/min

00106-10511 Tubing, 0.075mm ID x 0.193mm OD fused-silica capillary for low flow
applications instead of metal needle

ES232 EASY-Spray Emitter Positioning Tool
ES235 EASY-Spray Emitter Wash Cap
106868-0064 Cleaving Stone, 1" x 1" x 1/32”
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