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APPLICATION BENEFITS INTRODUCTION

B mAb LC-MS method which enables Biotherapeutics have emerged as one of the major sources of innovative
users to achieve highly sensitive medicines in drug discovery and development. As these biotherapeutic
bioanalysis of intact trastuzumab agents have complex structure and extremely high molecular weight,

® Detailed methodology and guidance their detection and quantification can be challenging especially for the

for evaluating and choosing software bioanalysis community that traditionally focuses on small molecules. The

processing parameters and tolerances most common approach for quantifying these biotherapeutics is ligand-
binding based assays complimented by LC-MS/MS analysis of surrogate

which optimize quantitative outcomes
peptides post protein digestion and sample cleanup. More recently, direct
intact level protein quantification using LC-MS has gained traction as it
offers direct measurement of proteins, including isoforms, and simpler

sample preparation.

This application note describes a method for highly sensitive intact level
quantification of a 150 kDa therapeutic protein, trastuzumab, in BSA solution
capable of achieving an LLOQ of 3 ng/mL (30 pg load on column). The
development and evaluation of peak based quantification is described in
detail, from acquistion through processing. It provides detailed instruction
for data processing options using UNIFI (using the Quantify Assay 2D Tof
analysis method), including the impact on quantification of using different
mass tolerance windows and numbers of peaks for integration of signal.
Quantification attributes including: linearity, dynamic range, accuracy,
limits of detection, and quantification are reported.
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EXPERIMENTAL

Method conditions

The analytical LC-MS experiments were performed on a Waters ACQUITY UPLC I-Class System and a Vion IMS QTof Mass
Spectrometer. UNIFI Scientific Information System was used for data acquisition and processing.

LC conditions
LC system:

Column:

Column temp.:
Sample temp.:
Injection volume:
Flow rate:
Mobile phase A:
Mobile phase B:
Gradient table:

Time Flow rate

(min)  (mL/min)

0.00 0.200
1.00 0.200
2.00 0.200
7.00 0.200
7.50 0.200
8.00 0.200
8.50 0.200
9.00 0.200
11.00 0.200

ACQUITY UPLC I-Class

Polystyrene divinylbenzene based,
4 um, 1500 A, 3 x 50 mm

80°C

10°C

10 L

0.2 mL/min

Water with 0.1% formic acid

Acetonitrile with 0.1% formic acid

Composition Composition

A(%) B(%) Curve
98.0 2.0 6
98.0 2.0 6
75.0 25.0 6
50.0 50.0 6
10.0 90.0 6
98.0 2.0 6
10.0 90.0 6
98.0 2.0 6
98.0 2.0 6

MS conditions
MS system:

lonization mode:

Acquisition
mass range:

Experiment:

Capillary voltage:

Cone voltage:
Cone gas flow:
Source temp.:
Source offset:

Desolvation
gas temp.:

Desolvation
gas flow:

Scan time:

Sample preparation

Vion IMS QTof
ESI*

500-4000 m/z

MS full scan, sensitivity mode
2.75 kV

150 V

O0L/h

150 °C

150 V

600 °C

800 L/h

1s

Trastuzumab solution at 20 mg/mL in formulation media

(source: Roche) was serially diluted using 0.1% formic acid (FA)

containing 0.1 mg/mL BSA aqueous solution to a concentration

range of 0.003 ug/mL (3 ng/mL) to 100 ug/mL. Polypropylene
vials were used (P/N: 186005219) for the dilution.
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RESULTS AND DISCUSSION

LC AND MS SPECTRA OF TRASTUZUMAB

Trastuzumab, sold under the brand name Herceptin, is a monoclonal antibody, which was approved by the FDA in 1998 for

the treatment of breast cancer (HER2 receptor positive). It has a molecular weight of around 150 kDa. Under typical ESI+ MS
conditions, trastuzumab exhibits a mass/charge envelope distribution typical for biotherupeutic proteins (Figure 1A). For a

100 pg/mL solution, the multiply charged species has an m/z of 2000-3500 with a plateau at around 52* to 55* charge states,
centered around 2600 m/z at concentration. Within each charge state, there are multiple peaks representing the distribution

of various glycosylation forms (Figure 1B). The average mass of the molecule could be obtained through MaxEnt1 deconvolution
as shown in Figure 1C. The deconvoluted spectrum is also useful for structural confirmation.

Under the present LC conditions, trastuzumab eluted as a symmetrical peak at 4.6 min and is baseline separated from the
BSA peak (Figure 2). MS spectra of the sample show there is minimal mass overlap with the charge envelop for BSA between
m/z1000-2000 and trastuzumab between m/z 2000-3500. This baseline LC separation and minimal mass overlap suggest the

matrix interference from BSA in trastuzumab quantification is likely to be minimal and the quantification results are a good
measure of the protein quantity.
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Figure 1. (A) MS spectrum of trastuzumab, m/z ~2000-3500, (B) Zoomed charged states, and (C) Deconvoluted spectrum.
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QUANTIFICATION OF TRASTUZUMAB

Serially diluted solutions of trastuzumab in 0.1% formic acid containing 0.1 mg/mL BSA were analyzed under full scan ESI* data
acquisition conditions. Sample at each concentration was injected in triplicate and quantification assessed using bioanalytical
criteria for biologics (deviation <25% and S/N at LLOQ = 10). The effects of several processing parameters on quantification
outcomes were evaluated. Specifically, quantification was carried out using mass tolerance windows ranging from 0.1to 2.0 Da,
and a wide 1000 Da window. In addition, the effects of summing varying numbers of peaks (1to 42 peaks or summation of the
entire protein envelope) were studied and are described in detail in the section that follows.

Overall, the best quantification was derived based on a 0.5-1.0 Da mass tolerance window. The 3 ng/mL LLOQ was achieved

with a S/N ratio greater than 10. The calibration curve was fitted with linear regression using 1/X? weighing. The extracted ion
chromatograms (XICs) showed a concentration dependent response and the observed linear range was from 3 ng/mL to 780 ng/mL
or 2.4 orders of linear dynamic range with R? = 0.98 (Figure 3A). Table 1shows the calibration table for the three replicate injections
at each concentration. The data shows that linear deviation at the LLOQ using a “sum of multiple peaks based method"” - whether
it is six peaks, nine peaks, 14 peaks, or 14 charge states, is <25%. When quantification was derived based on a single peak or a wide
1000 Da mass tolerance window, the data showed outliers with deviation >25% at the LLOQ. When outliers were excluded, the
same LLOQ of 3 ng/mL was obtained with the dataset meeting the method validation criteria. When the data was plotted in log-log
scale, the calibration range extended from 3 ng/mL to 1560 ng/mL or 2.7 orders of magnitude with R? = 0.997 (Figure 3B).
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Figure 3. (A) Plot of peak area vs. concentration at the low concentration region (3-10 ng/mL). The full calibration curve is shown in the insert graph.
(B) Plot of peak area vs. concentration in log-log scale. The straight line is fitted using linear regression.

Representative XICs for the m/z 2907 peak (3-780 ng/mL) are shown in Figure 4. Mass spectra for each concentration provided
positive confirmation (Figure 4). When multiple peaks are summed for quantification purposes, a total peak area is reported

in the results table. Individual chromatograms for each m/z of the multiple peaks are displayed in the chromatogram window
allowing the user to inspect and manually adjust the peak integration when desired. Figure 5 is an example for the sum of nine
top GFO/GF1 peaks at the LLOQ concentration (3 ng/mL) using a 0.5 Da mass tolerance window. For these nine peaks,

the calculated S/N values ranged from 11 at m/z = 2696 to 22 at m/z = 2907, all meeting the LLOQ criteria of S/N >10. At this
concentration range, mass shift of the charge states are minimal, multiple peaks used for quantification provided adequate
coverage of most abundant charge states at each concentration.
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Table 1. A summary of % deviation values with respect to the processing method used. Peak integration was performed with a 0.5 Da mass tolerance
window except for the 1000 Da window data.

tomname (ISR mmzsor R0 JRG  pesks cluters  window
0.003 pg/mL 1 -36.27 4.79 8.76 12.27 14.94 53.07
0.003 pg/mL 2 -2.89 -4.33 -6.94 -9.54 -5.26 -8.65
0.003 pg/mL 3 29.97 -7.79 -8.48 -6.73 -11.20 -22.47
0.0061 ug/mL 1 -0.25 1.85 0.64 2.27 -0.54 -0.32
0.0061 pg/mL 2 -8.28 -14.6 -12.66 -14.51 -13.69 -25.05
0.0061 pg/mL 3 4.40 3.66 1.36 -4.91 -3.71 -17.19
0.0122 pg/mL 1 18.74 7.42 8.40 9.25 6.91 -0.20
0.0122 pg/mL 2 5.71 8.77 10.99 11.35 10.58 -9.14
0.0122 pg/mL 3 2.3 9.65 6.62 8.89 4.92 -9.82
0.0244 pg/mL 1 8.41 11.32 10.40 9.36 8.84 3.74
0.0244 pg/mL 2 1.24 8.51 8.23 8.71 6.93 1.06
0.0244 pg/mL 3 9.67 5.70 6.36 4.80 3.46 -1.92
0.0488 ug/mL 1 5.00 5.01 6.89 7.29 6.52 9.39
0.0488 ug/mL 2 112 10.23 9.69 9.85 10.37 12.66
0.0488 ug/mL 3 8.95 15.11 16.15 14.92 14.01 1218
0.0977 pg/mL 1 12.54 10.00 9.10 9.18 9.43 1.47
0.0977 pg/mL 2 12.86 12.05 11.61 11.33 10.89 12.14
0.0977 pg/mL 3 14.81 8.62 8.35 7.32 10.87 11.28
0.195 pg/mL 1 5.08 4.48 4,79 4.99 5.51 8.87
0.195 pg/mL 2 4.82 414 4.7 4.37 4.84 8.55
0.195 pg/mL 3 -11.69 -10.62 S9N -9.69 =S8 8.49
0.391ug/mL 1 -4.88 -6.76 -6.77 -6.72 -5.78 -1.39
0.391 pg/mL 2 9205 -713 -7.00 -6.96 -6.56 -2.48
0.391 pg/mL 3 -13.57 -12.36 -12.3 -11.53 -10.29 -3.43
0.781pg/mL 1 -22.86 -22.59 -23.21 -21.86 -21.43 -16.77
0.781pg/mL 2 -23.35 -21.87 -22.41 -21.26 -20.32 -16.50
0.781pg/mL 3 -21.63 -23.24 -23.5 -22.42 -21.50 -17.58

High Sensitivity Intact Monoclonal Antibody (mAb) HRMS Quantification 5



[ ADPLICATION NOTE |

SLo@P e o s e it —
Item name: 0.003 ug/mL TmAb. @)X Item name: 0.0061 ug/mL TmAb. @ X Item name: 00122 ug/mL TmAb @ x 7 ) =1
Channel name: 2 +2907.3000 (0.5000 Da) : TOF MS (500-40.. Channel neme: 2 +2907.3000 (0.5000 Da) : TOF M (500-40.. Channel name; 2 +2907.3000 (0.5000 Da) TOF MS (500-40.. 3.05 ng/mL »{6.10 ng/mL 12.2 ng/m B

“Noise 21 “Noise 56 “Noise 60 A - 150
T 7w e
H] 3.05 ng/mL ¢ 1| 6.10 ng/mL ¢ 112.2 ng/mL 5 H H
. .
] : 3 7 B 7 = He T W e T ie|| mw @ Bk e e e e
Retention time [min] Retention time [min] Retention time [min] T T — B (o T e —— B
Item name: 0.0244 ug/mL TmAb @)%  Item name: 0.0488 ug/mL TmAb. @)% ltem name: 00977 ug/mL TmAb EF3 2 56 L6
Channel : 2: +2907.3000 (0.5000 Da) : TOF MS (500-40... Channel : 2: +2907.3000 (0.5000 Da) : TOF MS (500-40... Channel : 2: +2907.3000 (0.5000 Da) : TOF MS (500-40... 300
e e e 24.4 ng/m . «197.7 ng/mL
“Naie w7 “Naie 5 “Nose -l

2000 000
7 T T £ ™ 7 i
s 24.4 ng/mL H 48.8 ng/mL % ] 97.7 ng/mL i - |
< < < 5 §

§ g i, LI i \
2 2 2 - - ‘ l
S o 2 t0 o I o . DWMAUA MAY L
7 : 3 7 : 3 3 i 3 B ™ e A e e I A
Retention time [min] Retention time [min] Retention time [min] 0195 ug/mL TmAb. Commndmec il # % 039lug/mL Tmab —— @ 0781 ug/ml TmAb. e
Item name: 0.195 ug/mL TmAb. @)X Item name: 0.391ug/mL TmAb # X Item name: 0781 ug/ml TmAb @ x = 215 38703
Channel name: 2: +2907.3000 (0.5000 Da) : TOF MS (500-40... Channel name: 2: +2907.3000 (0.5000 Da) : TOF MS (500-40... Channel name: 2: +2907.3000 (0.5000 Da) : TOF MS (500-40... 2000- 1 95 5000
ng/m 391 ng/m

15000 “Noise 1257 “Noise 1942 ~Noise Bag3 9 o g o 781 nglm L

_ 40000 1500-

T Z 20000 z H z oo

] 195 Ng/mML 391 ng/mL ¢ | 781 ng/mL H H

g g g S0 < o

£ o g H . o -

- - - '1000-

2,121 3, U
3 i H 3 i H H 4 H S rhe me mm me e Hu|| e me me mn e Me|| e mm mm  We me e me
Retention time [min] Retention time [min] Retention time [min] ‘Observed mass rva] Observed mass fmvz] Observed mass m/z]

Figure 4. (A) XICs at 2907 m/z across the calibration range. The shaded area is the noise region used for calculating S/N value.
The yellow peak label is the S/N value. (B) Full scan mass spectra at the corresponding calibration concentration.
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Figure 5. XICs for the individual m/z peaks used for the “sum of nine peaks” quantification at a
concentration of 3 ng/mL. The shaded area is the noise region used for calculating S/N value.
The yellow peak label is the S/N value.
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EFFECT OF PEAK SELECTION AND MASS TOLERANCE WINDOW ON LLOQ

The presence of multiple peaks in the full scan spectrum, for large proteins, shown in Figure 1, raises a general question about how
best to perform quantification. A single peak or multiple peaks may be combined to yield a trace that is quantifiable. In the case of
multiple peaks, there can be many charge states and/or isoforms. Additionally, the mass spectrum peak of an intact protein is wider
than typically seen for small molecules and peptides and leads to another variable that may be optimized (mass tolerance window).
For example, Figure 6a shows that for an XIC using a 2 Da mass tolerance window (2965.3 +/- 1 Da), the entire peak (isoform) is
integrated. Reducing the mass tolerance window may lead to enhanced selectivity albeit with a reduced peak area. When the mass
tolerance window is too narrow, low peak coverage could lead to low sensitivity. Therefore, balancing selectivity and peak coverage
maximizes sensitivity and reproducibility (ultimately balancing S and background N to yield the maximum S/N).

[ » 2 RT=. 1 e 3 ug/mL TmAb Channel name: 2 RT=4.5658 mins : TOF MS (500-4000) 6eV... # x [ Trem naene: SAAD61 20161019 Intact 5. Channel name: 2 RT=3.7631 mins : TOF...
Item name: SAAD61_20161... Channel name: 2: RT=3.762... o i 0.1% P plastic vl s ription: BSAST
254863

Intensity [Counts]
Intersity [Counts]

2750 2800 2850 2900 2850 3000 3050

Observed mass [m/z] J Observed mass [m/z]

Figure 6. Example of peaks selected for data processing. The green highlighted regions provide a visual indication of the mass tolerance window and which
peaks are being quantified. (A) Single GOF/GIF peak with a 2 Da mass tolerance window, (B) Sum of 6 GOF/GIF peaks using a 2 Da mass tolerance window,
and (c) 1000 Da wide m/z window.

To study the effect of peak selection and summation, and mass tolerance window on quantification, the full scan data was
processed using one of seven different ways of peak summation according to Table 2. With the exception of a 1000 Da wide
window, for each peak list selection, the mass tolerance window was also varied (0.1 Da, 0.5 Da, 1 Da, 1.5 Da, and 2 Da). Figure 6
shows examples of mass spectra used for, single peak, top six peaks, and 1000 Da wide mass window data processing. The green
highlighted regions display the mass tolerance used. Instructions on how to enter the peak list and corresponding m/z, global,
and component specific mass tolerance values are described in detail in Appendix I.

Table 2. List of components and their peak inclusions processed in the present study.

Component name Method of quantification

1000 Da wide Centered on a single m/z at 2800 and a 1000 Da wide mass tolerance window

2907 single peak Centered on a single m/z at 2907 and a narrow mass tolerance window

6 top GFO/GF1 peaks Sum of the six most abundant GOF/G1F peaks using a narrow mass tolerance window

9 top GFO/GF1 peaks Sum of the nine most abundant GOF/G1F peaks using a narrow mass tolerance window

14 top GFO/GF1 peaks  Sum of the 14 most abundant GOF/G1F peaks using a narrow mass tolerance window

Sum of the 14 most abundant GOF/GOF, GOF/G1F, and G1F/G1F peaks, using narrow mass tolerance
window. A total of 42 peaks are summed

14 top clusters

High Sensitivity Intact Monoclonal Antibody (mAb) HRMS Quantification 7
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Results showed that using an increasing number of peaks or mass tolerance window led to an increase in peak area as one would
expect, but the increase did not directly translate to better data quality or an increased sensitivity. Close examination of the
calibration table shown in Table 1indicates that at concentrations >12 ng/mL all methods of quantification using a fixed 0.5 Da
mass tolerance window produced acceptable %accuracy. It was near or at the LLOQ that different methods of peak selection had
a direct effect on data quality. To quantify this effect, the readily available %RSD reproducibility of peak area from three replicate
injections at the LLOQ was used. A higher %RSD indicates poor reproducibility where some data could appear as an outlier in the
calibration table. Figure 7 is a summary of %RSD of all peak list selections and mass tolerance windows.

Plot of %RSD at LLOQ vs. peak list inclusion and mass tolerance window
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B 9% RSD using 2.0 Da 12.2 10.8 11.3 12.7 13.1 41.8 reproducibility (%RSD) at
the LLOQ.

Data showed when the sum of multiple peaks was used as the basis for quantification, in general, increasing the mass tolerance
window from 0.5 Da to 2.0 Da led to an increase in %RSD. The best data quality was obtained by summing six or nine top peaks
and using a 0.5-1.0 Da mass tolerance window (the green bracket region in Figure 7). There was no outlier and the S/N ratio of

all individual traces was >10. Using a narrow 0.1 Da mass tolerance window, the %RSD was generally higher. Although %RSD

from the sum of 42 peaks using the 0.1 Da window was low, further inspection of individual XIC traces indicated poor data quality
with S/N for many of the traces <3. The use of a 0.1 Da window is thus not recommended. The use of a single m/z peak or a wide
1000 Da mass tolerance window is also not recommended due to poor data quality as reflected by high %RSD. Although other
data processing methods result in similar or lower %RSDs, they did not meet the >10 S/N ratio requirement at the LLOQ (the black
bracket region in Figure 7). To summarize, the present analysis suggests that quantification based on summation of multiple peaks
and using a mass tolerance window between 0.5-1.5 Da produced the best quantification results especially at the LLOQ level.

It should be noted that the present study applies to the specific sample/matrix used and is restricted to the limited number of
permeations of peaks and mass tolerance windows investigated. For new samples and new matrix, especially those where
potential matrix interferences are expected, users are encouraged to explore additional permeations for obtaining the best
quantification outcome. How to set up processing parameters is illustrated in Appendix I.

High Sensitivity Intact Monoclonal Antibody (mAb) HRMS Quantification 8
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CONCLUSIONS

The complexity of trastuzumab, and biotherapeutic proteins in general,
require a multifaceted and flexible approach for their characterization and
quantification. Highly sensitive direct quantitation at the intact level was
achieved using a Waters Vion IMS QTof and UNIFI. Using trastuzumab,

a 150 kDa mAb protein, the LLOQ in the presence of 0.1 mg/mL BSA is

3 ng/mL (or 30 pg load on column) with linear dynamic range of 2.4 orders
of magnitude. Thorough examination of the quantification method, using
different peak selection and mass tolerance windows, suggests that a “sum
of multiple m/z peaks” based approach provides better quantification results
at the LLOQ than a single m/z peak or a very wide 1000 Da mass window
based approach. Above LLOQ different methods of quantification produced
similar results. Overall, the present data suggests that HRMS is capable

of providing highly sensitive intact level quantification of biotherapeutic
proteins. Data derived from the intact level analysis will complement

those from ligand binding assays or LC/MS/MS based surrogate peptide
approaches for a complete understanding of the proteins in question.
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Appendix |. Creating a quantification method based on “Quantify Assay Tof 2D Chromatographic” analysis type
DATA PROCESSING METHOD DETAILS ARE DESCRIBED BELOW

Step 1. Create an analysis method

To create a new method, choose the dropdown menu on the top left corner and then choose “Create Analysis method”. A “Create
Analysis Method" wizard appears. In the “Select Analysis Type"” panel, choose “Quantify” and then “Quantify Assay Tof 2D
Chromatographic” (Figure A). After advancing to the next panel, enter a flename and click on finish, the method file will be created.

B
- e [op—
A view my work — ‘ Create Analysis Method
: [ e
B | Create 2 new analysis .
Create » Select Analysis Type
UTS Analysis Method
| 1i_| Create 3 new analysis method 1
‘ # =" N Al Search al [}
 Startup/Shutdown Method Glycan Quantify (Peptide) Assay Quadrupole 2D Chromatographic
) . 1| Create 3 new startup/shutdovin method Matrix Effect Quantify (Small Molecule) Assay Quadrupole 2D Chromatographic
Mg Pominerstion : Quantify Assay Tof 2D Chromatographic

i Peptide Map Quantify UV
Protein
Quantify
Screening

>
- Identifies and quantifies targets using Tof data (MS, MSe, MSMS, Tof MRM, HDMS,
HDMSe) from 20 chromatograms.
o] (o

Figure A. "Quantify Assay Tof 2D Chromatographic” analysis method.

Step 2. Enter m/z values for quantification

Once the method is created, select the “Purpose” tab and “Manage Components” section. Enter component name, retention time,
and expected m/z as shown in Figure B. Multiple masses can be entered by clicking on “specify mass chromatogram(s)”, as shown
in the insert of Figure B. Enter individual masses in the table. After clicking the "OK" button, the entered masses will appear in the
component table. The six components used to process the presented data set are displayed.

| Purpose | Processing ' reporting | History

4@ = ~ [Home » Manage Components

Purpose Tasks — =
| Purpose Tasks R Ui fanage Components

& Purpose Tasks Experiment Type

Select an experiment type, based upon the type of data acquired, to show columns that allow specification of chromatograms

Home

Create Import Paste Results Delete fspecify Mass Chromatograms).

Component name = ¢ Expected RT min) | Expected m/z. Calioration response factor | Extraction mode | Use intemal standard | Ttem tags | Intemal standard? | Use calibration curve | Label  Description  Energylev

Manage Companents
Default Amounts

1 T-mab 1000 Da vindow 450 2mgoo 10 XC &}

2 TmAb2s0720e 450 2307508 10 xC &}

T-mAb 6 peaks 450 2851503, 2907.403, | Specify Mass Chromatogramis) )

N 2686.002, 2746002, Specify the mass and channel information used to generate chromatograms for the component: T-mAb 6 peaks’
2797702, 2851502,

T-mAb 9 peaks 450 280740, 2965.502,
3026.002, 3069.002.

154602 Expected m/z Energy level | Extraction mode | Include in summation

s 2513401, 2558.01, 7 27ee 00300 xe
2601.501, 2647.901,

2656007 2746001

Tt Top 14 450 27701 2851501
2907401, 2965501,

5026001, 308001

3154501, 3223301

6 2510.600, 2513400,
2516.200, 2553800

Add Delete

2797.70300 ac

2685150300 ac
250740300 ac
2965,50300 e

ol alw N

3026,00300 e
2586.600, 2559500,

2588.700, 260,500,
2604.400, 2645.000,
2647.900, 2650800,
2633.200, 2696000,
2638.900, 2743.000,
274,000, 2748.900,
Irsaron 7700
T-mAb Top 14 clusters 4350 2800800, 2848400,
2851500, 2854700,
2304.300, 2907400,

Figure B. Entering single or multiple m/z values on the manage component page. Note, in UNIFI version 1.8.2, if evaluating multiple
settings while simultaneously using the same mass, the repeating masses in different components need to be slightly different.
In the present case, the third decimal place of the repeating m/z value is varied to ensure they are different and displayed correctly.
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Figure B. Entering single or multiple m/z values on the manage component page. Note, in UNIFI version 1.8.2, if evaluating multiple
settings while simultaneously using the same mass, the repeating masses in different components need to be slightly different.
In the present case, the third decimal place of the repeating m/z value is varied to ensure they are different and displayed correctly.

Step 3. Entering concentrations for each standard/component
The standard concentrations are entered on the "Default Amounts” tab. Each component has its corresponding concentration,
which is named by the header: Level 1...Level 2...This header is called in the sample list.

|
o o IR . s ——

: Purpose Taske The values entered here are, by default, "Amount” values. There is a setting on the Calibration Parameters page ["Compenent value type') that changes these values to "Concentration” values.
Add  Delete

Home

Manage Components Component name :levell |level2 |Level3 | Leveld | level5 | Level6 |Level7 | Leveld | Leveld | levelld | Levelll Level1Z |Level13 |levelld level15 | level 16

Default Amounts
1 T-mAb25072Da 0003 00061 00122 00244 00488 0077 0185 03S1 0781 156 313 625 125 250 500 1000
2 T-mAb 1000 Da windew 0.003 0.0061 0.0122 0.0244 0.0488 0.0977 0195 0381 0781 156 313 6.25 125 250 500 1000
3 T-mAbTopid 0003 ODDEL 00122 00244 Q0488 Q0977 0195 0381 O7EL 156 313 625 125 250 500 1000
4 T.mab Top 14 custers 0003 ODDEL 00122 00244 Q0488 Q0977 0195 0381 O7EL 156 313 625 125 250 500 1000
5 T-mAb9 peaks 0003 000EL 00122 00244 Q0488 00977 0195  03%1  O7EL 156 313 625 125 250 500 1000
6  T-mAb 6 peaks 0003 00061 00122 00244 00488 0077 0185 03%1 0781 156 313 625 125 50 500 1000

Figure C. Screen for entering the calibration concentration for each component in the method.

Step 4. Editing sample list levels for standards

In order to perform calibration of the sample set, make sure “Sample type”, “Level”, and “Processing Options” are filled.
After acquisition, the sample list can be modified by choosing "Edit, sample information” at the top right of the screen as
shown in Figure D.

El process |G Edit = ¥ Tools ~ | (S File ~ Sample Information Editor
Sample information... cdit
Custom formula | po= Py -
w L]
Analysis method / k3] 157
Edit samples | Edit components  Refresh method information Sample types ~ N
General Table Display

§? FA Blank Well: 2C8 No. of Replicates: 6

i Item name Sample type  Level Sample position | Item description Replicate number  Processing options
2 BSA Blank Unknown 2D3 in 0.1% FA plastic vial 3
3 0.003 ug/mL TmAb Standard levell] 2A5 in 0.1% FA plastic vial 3] Quantitation standard
4 0.0061 ug/mL TmAb Standard Level 2 28,5 in 0.1% FA plastic vial 3] Quantitation standard
5 0.0122 ug/mL TmAD Standard Level 3 205 in 0.1% FA plastic vial 3| Quantitation standard
# 6 0.0244 ug/mL TmAb | Standard Leveld]| 2D5 in 0.1% FA plastic vial 3] Quantitation standard
7 0.0488 ug/mL TmAb | Standard Levei5) 2E5 in 0.1% FA plastic vial 3| Quantitation standard
8 0.0977 ug/mL TmAb Standard level6] 2F5 in 0.1% FA plastic vial 3| Quantitation standard
9 0.195 ug/mL TmAb Standard Level 7 A6 in 0.1% FA plastic vial 3| Quantitation standard
10 0.391ug/mL TmAb Standard Level 8] 286 in 0.1% FA plastic vial 3| Quantitation standard

Figure D. Modifying sample list post data acquisition.

Step 5. Adjusting mass tolerance window

The mass tolerance can be entered as a default value which applies for all components in the method, or as a custom value applying
to a specific component only. Navigate to the Processing Tab and select Mass Tolerance in the analysis method under Processing
Settings. The default mass tolerance value is entered in the method on the “Extraction Settings” panel as shown in Figure E and
will apply to all components entered in the “Purpose, Manage Components” section. In this example, 2.0 Da is entered as the
default mass tolerance. Component specific tolerances may be entered by clicking “Specify components...” which opens the
“Specify components” panel. Highlight the component of interest and click the "add > >" button to move the component to the
“Selected components” panel on the right and click “OK". You may now enter a specific mass tolerance for this component. In this
case, a 1000 Da mass tolerance value is entered for component “T-mAb 1000 Da Window" (Figure E). All other components can

be edited in this manner, or will continue to use the default value if not changed.
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Purpose | Processing | Reperting  History

(::I |E"Home » Extraction Settings

—li -
‘w Default Mass Tolerance

S
Extraction Settings’ Mass units:

Category Navigation

f0.8

A

Extraction Settings

window Mass Tolerance

Home Tolerance:  1000.0

Mass Tolerance
CCS / Drift Time Tolerance

Home Tolerance: 20

Mass Tolerance

| 6 Components
® s -

|| CCS/ Drift Time Talerance Specify components... /
Component defaults /
Components T-mAb 1000 Da window

Specify components.. 3

Component defaults

T-mAb 1000 Da window
4
il

2 Specify components ==

Select components that require special handling. Unselected components will have default
settings applicd.

Available companents

Selected components

T-méb 2907 2 Da
T-mAb Top 14

T-mAb Top 14 clusters

T-mAb 9 peaks | Add>> |

T-mAb 6 peaks

< < Remove

Figure E. Entering global and component specific mass tolerance window.

Final step: Confirming/visualizing the mass tolerances in the processed data
Once processed, the mass tolerance may be highlighted in the spectrum (as a green box). To view the tolerance window, right click

in the spectrum screen and choose “Properties...". The “"Spectrum Properties” window will appear. In the “Spectrum Annotations”

window check the box “Annotate mass tolerance in spectrum”.

" =) = |
[specra - N L S Speciram Properies
Item name: 0.781 ug/mL TmAb Channel name: 2: RT=4.5821 mins : TOF MS (500-4000) GeV...
Item description: in 0.1% FA plastic vial
290732515 148e3 Appearance
Lines
1250 Colors
Fants
bo10.52012 il
1
1000 -201054756
_ 291065729 Informatien
) -2910.71215 .
§ Title
B = 2003.95381) ~2910.78074
S 1 Madlicol 2
£ 2003.7894]] 31091791 FlTange Header
H
¥ 291385410 Fietioi fange Layout
= -2914.10113
5004 Next Range. Layout
—2614.15603
Scaling
¥ Tools B
291871441 Bes
i 4 201959354
250 .
i Copy i} Annotations
Bunt / Plot Annotations
i Peak Annotations
2010 2020 Propere —
Observed mass [m/z] | Spectrum Annotations

Reset to defaults
Spectrum Annotations
Mass talerance
Annotate mass tolerance in spectrum.

Zoom to mass tolerance region (best used without Link X)

=

Figure F. Viewing mass tolerance window in the Review panel.
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