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6545XT AdvanceBio Q-TOF

The centerpiece of multiple 

biopharma workflows
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Affinity Purification

Subunit
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Intact Protein Quantification Workflow
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Sample Prep Separation Detection
Data Processing & 

Report

For Research Use Only. Not for use in diagnostic procedures.
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Sample Prep Separation Detection
Data Processing & 

Report

Agilent 1290 Infinity II Agilent AdvanceBio LC Columns

PLRP-S 1000 Å

AdvanceBio RP mAb

Zorbax SB 300 RRHD

Poroshell 300

Every protein can behave 

differently.  Agilent has 

multiple LC columns for 

protein separation.  

6

Intact Protein Quantification Workflow
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Sample Prep Separation Detection
Data Processing & 

Report

Agilent 6545XT AdvanceBio Q-TOF

Designed to excel at intact protein analysis.  

(see features and performance slides later in 

presentation)
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Intact Protein Quantification Workflow
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Sample Prep Separation Detection Data Processing & 
Report

Intact Protein Quantification Workflow
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6545XT Features for Large Biomolecule Analysis

• Excellent protein spectral clarity from ultra-low TOF vacuum

• One-click optimization for large molecules with SWARM autotune

• Capable of analyzing very large molecules, with a variable mass range up to 30k m/z

• 50k resolution from improved beam optics

• Protein performance verification at install, and includes quick-start protein method

• Ease of maintenance with vent-free capillary removal
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Analytical Sensitivity / 

Dynamic Range

Accuracy / Isoform 

Detection

Reproducibility

Robustness
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Agilent 6545XT AdvanceBio Q-TOF - Improved TOF Vacuum
Confident identification of low level of glycan isoform

Excellent Glycoform Peak 

Shape, Sharper, with 

Reduced Noise
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New Large Molecule SWARM Autotune Procedure
Increased Signal by 4X for Proteins

4x10
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Same Agilent 6545XT AdvanceBio LC/Q-TOF

Blue – Large Molecule SWARM Autotune

Red  – Standard mass range SWARM Autotune

Unprocessed mAb spectra 

zoomed to show charge states

Greater than 4X 

increase in signal
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49+ 48+

Intact NIST mAb Analysis (0.5 µg injection)

Excellent raw spectral quality to 

detect and identify minor isoforms 

such as loss of amino acids, minor 

glycoforms, and other PTMs.

Glycosylated Intact

Intact Protein Raw Spectral Quality

14 Agilent Confidential.    For Research Use Only.     Not for use in diagnostic procedures.



MaxEnt
Deconvolution

- 0.64 ppm

1.44 ppm

- 0.06 ppm

0.78 ppm

- 3.72 ppm

G0F + G0F

G0F + G1F

G1F + G1F

G1F + G2F

G2F + G2F

3.54 ppm

(G0F+G0F) 

- GlcNAc

(G0F+G1F) 

- GlcNAc

(G1F+G1F) 

- GlcNAc

(G1F+G2F) 

- GlcNAc (G2F+G2F) 

- GlcNAc

Intact NIST mAb Analysis (0.5 µg injection)

As seen in the raw spectra, the 

increased spectral clarity leads 

to improved deconvoluted 

results, both in accuracy and to 

detect minor isoforms.

Maximum Entropy deconvolution 

preserves low intensity signals 

for investigation of heterogeneity. 

Intact Protein Deconvoluted Mass Accuracy and Isoform Detection
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Know More at the Intact Level
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1. Schiel et al.; State-of-the-Art and Emerging Technologies for Therapeutic Monoclonal Antibody Characterization Volume 2. ... ACS Symposium Series; American Chemical 

Society: Washington, DC, 2015. 

• In a previously published multi-lab study1 characterizing the NIST mAb, 18 proteoforms are 

described by three labs using different HRAM systems.  Each lab missed some of the proteoforms, 

while injecting 5 µg or performing an infusion.  
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Know More at the Intact Level
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1. Schiel et al.; State-of-the-Art and Emerging Technologies for Therapeutic Monoclonal Antibody Characterization Volume 2. ... ACS Symposium Series; American Chemical Society: 

Washington, DC, 2015. 

Agilent 

6545XT

148363.1

148488.1

148525.2

148623.6

148652.9

148686.6

148846.7

149003.5

Agilent 

6545XT

146592.5     

146755.8

146918.5

147632.5

147836.0

147998.5

148038.6

148161.9

148200.9

148324.7

• The 6545XT AdvanceBio LC/Q-TOF detects every proteoform described, while injecting less material, 

and with the best mass accuracy for 13 of the 18 peaks

Missed by:

2 Labs

2 Labs

2 Labs

2 Labs

1 Lab

Missed

by:

1 Lab

2 Labs

1 Lab

1 Lab

1 Lab

2 Labs

5.0 µg 0.5 µg 5.0 µg 0.5 µg
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Reproducible Mass Accuracy even at Low Levels 

Histogram of mass accuracies for 100 replicate 10ng injections of trastuzumab.  

The top two glycoforms for every injection were recorded
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Agilent 6545XT AdvanceBio Q-TOF
Quantitation Comparison of Five Glycoforms
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Quantitation results from intact NIST mAb 

glycoforms – 10 replicates

Comparison between 2 

NISTmAb glycoforms 

(G1F + G1F)

Agilent Pub # 5991-8796EN
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Accurate Quantitation of NISTmAb Sub-units Ten Replicates

Pub# 5991-8796EN
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% Quant Value of MS Deconvolution of HCTotal Ion Chromatogram (TIC)

Relative Quant % of Sub-units

10 Replicates SD < 0.24%
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Ultra-Sensitive Intact Monoclonal Antibody Quantification

• Monoclonal antibody drugs (trastuzumab and rituximab) calibration curve (0.02 to 10 µg/mL) and
quality control (4 levels) samples were prepared in mouse plasma.

• All sample preparation steps were performed by using the AssayMAP Bravo platform.

• Then, 50 µL of plasma aliquots fortified with different concentration of mAb were loaded onto each
cartridge at 3 µL/min. After loading, the cartridges were washed two times with 150 µL PBS buffer at
20 µL/min.

• First, 2.5 µg of biotinylated anti-human Fc antibody was immobilized on streptavidin cartridges at 3
µL/min and washed twice with 100 µL PBS buffer at 20 µL/min.

• The final elution step was carried out by loading 25 µL of 0.1% trifluoracetic acid to the cartridge at 2
µL/min. 5 µL of 50mM ammonium bicarbonate buffer was added to the final elution and 15 µL was
injected into 6545XT AdvanceBio LC/Q-TOF system for intact protein analysis.
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Immobilization of capture antibody on streptavidin cartridge 
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Immunoaffinity purification of monoclonal antibody from matrix 
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1290 UHPLC Conditions
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LC Conditions

Column: PLRP-S 1000 Å, 2.1x50 mm, 5 μm

Column Temperature: 80°C

Injection Volume: 15 uL

Multisampler Temp: 4°C

Mobile Phase: A: Water + 0.1% formic acid; B: Acetonitrile + 0.1% formic acid

Flow Rate: 0.4 mL/min

Gradient: Time %B

0 5

1.0 20

6.0 50

7.0 70

7.1 90

8.0 90

8.1 5

Stop time: 10 min

UHPLC: Agilent 1290 II binary pump, multisampler, thermostatic column compartment, DAD detector
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6545XT Q-TOF Method
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AdvanceBio 6545XT Q-TOF parameters

Ion Mode: Positive

Source: DAJS

Gas Temperature: 380 °C

Drying Gas Flow: 13 L/min

Nebulizer gas: 45 psig

Capillary/nozzle 

Voltage:

5500 V/2000 V

Fragmentor/skimmer: 380 V/140 V

Mass Range: 2000-3200 m/z

Acq. Rate: 2 spectrum/sec

Agilent Confidential.    For Research Use Only.     Not for use in diagnostic procedures.
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Raw spectrum of trastuzumab and rituximab 

trastuzumab rituximab
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Automatic peak summation for intact protein quant
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trastuzumab rituximab

Extracted ion chromatogram of lowest calibration point of trastuzumab 

and rituximab in mouse plasma 
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Calibration curve of trastuzumab and rituximab from 0.02 to 10 µg/mL in 

mouse plasma.

trastuzumab rituximab
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Day Statistic LLOQ QC (0.02 µg/mL) Low QC (0.06 µg/mL) Mid QC (1.0 µg/mL) High QC (7.5 µg/mL)

Trastuzumab Rituximab Trastuzumab Rituximab Trastuzumab Rituximab Trastuzumab Rituximab

Day 1 Mean 0.0234 0.0240 0.0519 0.0508 1.08 1.11 8.08 7.70

% bias 17.0 20.0 -13.5 -15.3 8.0 11.0 7.8 2.7

% CV 11.3 3.1 9.7 4.9 5.0 5.4 5.9 5.1

Day 2 Mean 0.018 0.0199 0.054 0.0568 1.19 1.19 7.85 6.97

% bias -10.0 -0.5 -10.0 -5.3 18.5 19 4.6 -7.1

% CV 6.7 9.3 11.7 13.3 3.3 5 8.0 2.8

Day 3 Mean 0.0176 0.0207 0.0494 0.0540 1.03 1.18 7.42 7.78

% bias -12.0 3.5 -17.7 -10.0 3.4 18 -1.1 3.7

% CV 10.2 6.5 6.2 5.3 2.4 4.3 6.4 5.2

Inter-

day
Mean 0.0197 0.0215 0.0518 0.0539 1.10 1.16 7.78 7.48

% bias -1.7 7.7 -13.7 -10.2 10.0 16.0 3.8 -0.2

% CV 16.5 10.1 4.4 5.6 7.0 3.8 4.3 6.0

Precision and accuracy of quality control samples in mouse plasma (n=6)
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Mid QC High QC Average

Trastuzumab 60.1 69.6 64.9

Rituximab 51.4 56.0 53.7

Recovery of quality control samples in mouse plasma (n=4)

The workflow achieved lower limit of quantification of 20 ng/mL by using 50 µL
sample for two mAb drugs in biological matrix.

The final on column quantification limit was about 0.3 ng for both drugs after counting
recovery, which is lower than current published literatures.

1. Veeda Clinical Research: www.veedacr.com

1
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Summary
• The AssayMAP bravo automation platform and 

6545XT AdvanceBio LC/Q-TOF system are ideal for 

intact protein quantification.

• The workflow demonstrated here achieved lower 

limit of quantification of 20 ng/mL by using 50 µL of 

mouse plasma samples for two monoclonal antibody 

drugs. 

• In three qualification runs, the intra-day and inter-day 

precision and accuracy of quality control samples all 

met regulatory acceptance criteria demonstrating 

excellent assay performance and reproducibility. 
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Thank you
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