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Abstract

This application note demonstrates the method equivalency of a peptide map method when transferred

between LC platforms.

The ACQUITY Arc System has the ability to emulate legacy HPLC methods, but also allows HPLC methods
to be updated to UHPLC methods with the use of Arc Multi-flow path technology. By updating an HPLC
method to a UHPLC method and incorporating the ACQUITY QDa Detector, routine mass detection can be

incorporated into analysis to aid in confirmation of results.

Benefits

- Seamless method transfer of a peptide map from an Agilent 1100 Series HPLC System to the ACQUITY

Arc System without changing method parameters
- System-to-system reproducibility between different ACQUITY Arc Systems

- Complementary mass detection data incorporated with routine workflow

Introduction


http://www.waters.com

The ACQUITY Arc System was introduced as an LC platform meant to bridge the gap between HPLC and
UPLC by enabling both HPLC and UHPLC separations to be run on a single platform. Arc Multi-flow path
technology readily switches between Path 1 and Path 2 to allow seamless method transfer or improvements
to existing methods. Previous work demonstrated the ease of use of the ACQUITY Arc System in transferring
SEC-HPLC'and CEX-HPLC? methods for monoclonal antibody analysis. Both studies used Path 1to emulate
an HPLC separation, and both analyses showed near identical relative retention times, peak area
percentages, and resolution between systems. The purpose of this application note is to demonstrate method

equivalency of a peptide map method when transferred between LC platforms.

Peptide mapping has become a routine analysis in the biopharmaceutical industry, and is often used as a
platform assay. Peptide maps are used to characterize the amino acid sequence of a protein in order to
establish identity and characterize post-translational modifications. As products move towards
commercialization, peptide maps are commonly used for batch release or to determine genetic stability once
identity is established.® Peptide maps are not considered a general method, but rather as an assay that must
be developed for each unique protein.* Each assay must consider both digestion and separation factors in an
effort to yield a reproducible peptide map for enabling assessment of identity and critical quality attributes

(CQAs) associated with stability, safety, and efficacy.

Because establishing a peptide map for a unique protein can be challenging, this application note uses a 60
minute general platform method to assess method transfer from an Agilent 1100 Series HPLC System to the
ACQUITY Arc System. This same method is then used to address system-to-system variability by comparing
results obtained from two different ACQUITY Arc Systems. Finally, an ACQUITY QDa Detector will be used in

addition to optical detection to demonstrate how mass detection can be incorporated into analysis.

Experimental

Sample description

A 90-pL aliquot of infliximab at 10 mg/mL was reduced with dithiothreitol and alkylated with iodoacetamide.
Samples were then digested with trypsin at a 1:20 enzyme to substrate ratio and incubated at 37 °C for 18
hours. Neat TFA was added to deactivate the trypsin. Digested samples had an estimated final concentration

of 0.4 mg/mL and were injected without any further dilution.

LC conditions



LC systems:

Extension loop:

Absorption wavelength:

Sample rate:

Columns:

Column temp.:

Mobile phase A:

Mobile phase B:

Sample temp.:

Injection volume:

Gradient:

Time(min)

Initial

5.00

Flow

rate(mL/min)

0.500

0.500

%A

95

95

ACQUITY Arc System with 2489 UV/Vis

Detector and QDa Detector, flow path 1

Agilent 1100 Series HPLC System with

quaternary pump and DAD detector

100 pL

214 nm

20 Hz

XBridge BEH Cqg 130A, 3.5 ym, 4.6 mm x 100 mm
(P/N 186003033)

XBridge BEH Cqg XP 1304, 2.5 pm, 4.6 mm x 100
mm (P/N 186006039)

40 °C

H>0 with 0.1% (v/v) TFA

Acetonitrile with 0.1% (v/v) TFA

4°C

75 pL

%B %C %D
5 0 0

5 0 0



Time(min) Flow %A %B %C %D

rate(mL/min)

45.00 0.500 50 50 0 0
47.50 0.500 5 95 0 0
52.50 0.500 5 95 0 0
52.60 0.500 95 5 0 0
60.00 0.500 95 5 0 0

QDa settings

Sample rate: 2 Hz

Mass range: 350 to 1250 Da
Cone voltage: 10V

Capillary voltage: 1.5 kV

Probe temp.: 500 °C

Data management

Empower 3 CDS Software, SR2

Results and Discussion

HPLC peptide map shows method equivalency when transferred from an Agilent 1100
Series HPLC System to the ACQUITY Arc System



To assess method transfer of a peptide map method from an Agilent 1100 Series HPLC System to the
ACQUITY Arc System, a peptide map of infliximab was generated using the method parameters described
above. Based on a previous evaluation, an active preheater (CH-30A) was configured on the ACQUITY Arc
System to ensure comparable temperature control between the two systems.® The separation was first run
on an Agilent 1100 Series HPLC System to establish a benchmark result (Figure 1A). The method was then
transferred to the ACQUITY Arc System without any changes to the method parameters. The results showed
a gradient offset equivalent to 185 L between the two systems. Gradient SmartStart Technology® was used
to compensate for differences in dwell volume between the two systems and was applied post injection. This
feature allows the gradient to be adjusted relative to the injection without making any changes to the
gradient table. The resulting chromatogram produced by the ACQUITY Arc System can be seen in Figure 1B.

The chromatograms generated from the two systems show good agreement with one another.
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Figure 1. Comparison of infliximab peptide maps acquired on an A) Agilent 1100 Series HPLC System and B)
ACQUITY Arc System with gradient offset applied. Relative retention times were determined for all labeled
peaks. Peak selection was determined by elution position and intensity. Relative retention times are

calculated against Peak 1.

To further evaluate the comparability of results, retention time can be studied. Slight differences in retention
time are seen between similar peaks and are reported in Table 1 for 52 peaks. When relative retention time is

calculated, the difference between like peaks is negligible. By using Path 1 with Gradient SmartStart



Technology, an HPLC methodwas successfully transferred to a modern LC platform without any changes

made to the method.



Agilent 1100 Series HPLC System ACQUITY Arc System
Peak | Retentiontime @ Relative retention  Retention = Relative retention A
(min) time (RRT) time (min) time (RRT)
] 13.01 1.00 12.89 1.00 0.000
2 13.96 1.07 13.97 1.08 0.010
3 14.16 109 14,12 110 0007
4 15.02 1.15 15.04 117 0.012
5 15.12 1.16 15.15 1.18 0.013
6 15.98 1.23 15.99 1.24 0.01
7 17.43 1.34 17.43 1.35 0.012
8 18.26 1.40 18.25 1.41 0.012
9 18.48 1.42 18.46 1.43 0.0M
10 18.61 1.43 18.59 1.44 0.01
" 19.19 1.47 19.14 1.48 0.010
12 19.40 1.49 19.37 1.50 0.011
13 19.57 1.50 19.51 1.51 0.009
14 1868 151 1982 1.52 0.008
15 19.99 1.54 19.96 1.55 0.01
16 20.15 1.55 20.08 1.56 0.009
17 2039 1.57 20.34 1.58 0.010
18 21.03 1.62 20.95 1.62 0.008
19 21.23 1.63 21.15 1.64 0.008
20 2146 185 2140 1.6 0010
21 21.61 1.66 21.56 1.67 0.01
22 21.73 167 21.65 1.68 0.009
23 22.19 1.71 22.12 1.72 0.010
24 22.33 1.72 22.25 1.73 0.009
25 22.86 1.76 22.76 LT 0.008
26 23.31 1.79 23.20 1.80 0.007
27 24.81 1.91 24.69 1.91 0.008
28 2594 199 25.80 2.00 0.008
29 26.30 2.02 26.14 2.03 0.006
30 26.42 2.03 26.29 2.04 0.007
31 26.58 2.04 26.46 2.05 0.009
32 26.88 2.07 26.73 2.07 0.007
33 27.10 2.08 26.96 2.09 0.007
34 27.45 2.11 27.29 2.12 0.006
35 27.66 2.13 27.51 2.13 0.008
36 29.23 2.25 29.06 2.25 0.007
37 29.92 2.30 29.72 2.30 0.005
38 3058 2.35 3039 2.36 0.006
39 3094 2.38 30.75 2.38 0.006
40 32.81 P 32.63 293 0.008
33.40 33.23 0.010

2.57

2.58




m column is displayed for comparison purposes (see also: Figure 1A). Figure 3B shows results from the
ACQUITY Arc System using the 2.5 yum column, and Figure 3C shows the corresponding mass response. In
decreasing the particle size from 3.5 um particles to 2.5 um particles, small differences in resolution can be
observed. A high degree of correlation exists between the UV/Vis data and the corresponding mass data,

suggesting that the ACQUITY QDa Detector can be implemented with routine analysis.
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Figure 3. Comparison of infliximab peptide maps acquired on an A) Agilent 1100 Series HPLC
System and B) ACQUITY Arc System with C) corresponding mass data acquired from an
ACQUITY QDa Detector. Data collected on the Agilent 1100 Series HPLC System used an XBridge
BEH Cy5 130 A, 4.6 mm x 100 mm column packed with 3.5 um particles, while data collected on
the ACQUITY Arc System used an XBridge BEH C;g 130 A, 4.6 mm x 100 mm column packed with
2.5 um particles. The corresponding mass data shows a high degree of correlation to the optical

data.

The usefulness of the addition of the ACQUITY QDa Detector can be envisioned in a scenario where peaks
have already been characterized and the additional mass data aids in identity confirmation for batch release

or lot-to-lot comparisons. For example, consider the peptide given by the following sequence:



ASQFVGSSIHWYQQR where the bold portion describes a complementary determining region (CDR)
sequence. Using the average mass of the peptide, 1794.0 Da, the [M+1H],*" [M+2H],"? and [M+3H]*3 charge
states can be calculated as 1795.0 Da, 898.0 Da, and 599.0 Da respectively. The integrated peak in the optical
trace in Figure 4A shows corresponding mass data at the apex of the peak in Figure 4B. The ACQUITY QDa
Detector was set to scan from 350 m/z to 1250 m/z, which is the maximum. From the mass data in Figure 4B,
the charge states that fall within this scan range can be seen. In a laboratory environment where it is
assumed that characterization would already have taken place, the additional mass data serves as

confirmation of the desired product.
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Figure 4. Zoomed-in region of infliximab peptide map from an ACQUITY Arc System showing A)
optical data and B) corresponding mass data for the integrated peak in the optical trace. Data
collected employed an XBridge BEH Ci5 130 A, 4.6 mm x 100 mm column packed with 2.5 um
particles. The charge states indicated in B) match [M+1H]*" and [M+2H]*? values calculated for
a peptide given by the following sequence: ASQFVGSSIHWYQQR where the bold portion

represents a CDR sequence.

Conclusion

The biopharmaceutical industry acknowledges the need to adopt new technologies and methodologies by

incorporating modern LC platforms such as the ACQUITY Arc System into laboratories. Because it has



become commonplace to transition methods across an organization or to contract organizations, there is a
need to demonstrate consistency of results across the same and different instrument platforms alike. The
ACQUITY Arc System has the ability to emulate legacy HPLC methods, but also allows HPLC methods to be
updated to UHPLC methods with the use of Arc Multi-flow path technology. By updating an HPLC method to
a UHPLC method and incorporating the ACQUITY QDa Detector, routine mass detection can be

incorporated into analysis to aid in confirmation of results.
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Featured Products

ACQUITY Arc System <https://www.waters.com/134844390>
ACQUITY QDa Mass Detector <https://www.waters.com/134761404>
Empower 3 Chromatography Data Software <https://www.waters.com/513188>

2489 UV/Visible (UV/Vis) Detector <https://www.waters.com/515198>
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