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Protein Digestion

Quick, Clean, Complete
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Protein digestions are plagued by long digestion times and performance trade-offs

Challenges with Protein Digestion

Productivity and data analysis can be hampered by messy maps with various non-tryptic peaks

What if you had reproducible, efficient digestions that deliver high sequence coverage and low 
baseline noise?
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MS-Grade Trypsin

Coming February 2023…

Quick, Clean, Complete
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QUICK | Tired of long sample prep times?

High enzyme ratios (1:5) are faster, but typically lead to high autolysis. RapiZyme trypsin’s unique autolysis 

resistance and low missed cleavage unlocks efficient 30-minute digestions vs. standard 3-hour digestion 

(using 1:20)

Trypsin Autolysis (% of TIC) Missed Cleavage (% of TIC)

6.4%

0.1%

Leading Competitor RapiZyme

4.2%

0.9%

Leading Competitor RapiZyme

Remicade™ digestion, 1:5 Enzyme: Protein Ratio, 30 min.

Digestion details: 37 °C, pH 7.5. N=6 per enzyme, 2 batches of each enzyme, 3 digestion replicates per batch.
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RapiZyme Trypsin

Leading Competitor

% Impurity 1

12.3%

3.8%

Leading Competitor RapiZyme

CLEAN | Looking for noise-free maps for quick and easy data analysis?

Critical decisions are made distinguishing the smallest changes in a peptide map. Proceed quickly and 

confidently with exquisite baselines free from noise

1. % total TIC area associated with autolysis, unmatched, non-specific, and missed cleavage peak area. N=6 digestion replicates, 2 batches of each enzyme, 3 digestion replicates per 

batch. Chromatogram is of 1:5 Enzyme:Protein ratio digestions of Remicade, 30 minutes, 37 °C, pH 7.5. 

Autolysis peaks 

High Background Noise
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COMPLETE | Need to ensure full identification and characterization?

Deliver confident protein identification in efficient 

30-minute digestions, while maintaining high-

sequence coverage

% Sequence Coverage

91.0% 93.5% 93.5%

Standard Digestion
(1:20)

Leading Competitor
(1:5)

RapiZyme
(1:5)

1:5, 30 Minutes Digestions: Remicade™ digestion. Average of n=6 per enzyme, 2 batches for each enzyme, 3 digestion replicates per batch, 37 °C, pH 7.5

Standard Digestion: 1:20 enzyme:protein ratio, 3 hours, 37 °C, pH 7.5, leading competitor enzyme, 1 batch, 1 digestion replicate 
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How Can You Ensure

Maximum Confidence in Your Results?
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What Happens When You DON’T Have Confidence in Your Results?

You inject a sample 

and expect this….
But see this….

Where is it?
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To suppress binding losses of known interactions…

Molecules Can Bind to Surfaces

Non-Specific Binding (NSB), Non-Specific Adsorption (NSA) can be a problem

▪ Any binding or adsorption that was NOT intended

▪ Molecules tend to adhere to any exposed surfaces

▪ Any chemical interaction can be the source of 
binding, but especially:

− Polarity-based interactions (e.g., hydrophobic attraction)

− Ionic interactions (e.g., coulombic attraction)

▪ Avoid interaction between the surface and analytes

▪ Maintain the environment so that interactions are not strong
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Some LC Separations are More Challenging Than Others

Biomolecular Analytes Prone to Metal Interactions

Acidic & Phosphorylated 
Peptides & Proteins

Oligonucleotide

Phosphodiester Backbone

(ionic interaction)

(Photo Credit : Sponk (talk)/Wikimedia Commons)

R O OH 

OH

O

Nucleotides

Oligonucleotides

Sialylated glycans

Glycoproteins…
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A Better Solution from Waters R&D 

COLUMNS AND SYSTEMS

with

Vials & Plates
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Analytical Tools & Solutions 
for Bioseparations

Reversed Phase
Peptide 

Mapping

Amino Acid 

Analysis

Hydrophobic 

Interaction
Size Exclusion

Glycan HILIC/ 

Mixed Mode
Ion Exchange

▪Separate oxidized, 

fragmented species

▪Intact mass

▪Reduced mAb

characterization

▪mAb Identity

▪PTM 

characterization 

▪Disulfides

▪MAM

▪Understanding 

molar absorptivity 

▪Protein 

concentration 

▪Quantitative AAA

▪Separate based 

on hydrophobicity 

under non 

denaturing 

conditions

▪Separation based on 

size of molecule

▪Dimers/aggregation

▪High molecular weight

▪Low molecular weight

▪Clips, SEC-MALS

▪Glycosylation pattern

▪Released N-Glycan

▪Orthogonal methods 

for intact, subunit, 

glycopeptide mapping

▪Separation based 

on charge

▪Monitor 

deamidation, 

sialylation, 

pyroglutamate

Higher Order Structure

HDX-MS

SEC-MALS

Process & Product Impurities

Host Cell Protein

Excipients Analysis (e.g., Polysorbates)

Understanding 

Primary Structure

Purity, Content, 

Glycosylation
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Protein Premier Peptide PremierSEC Premier

Glycan Premier

waters.com/MaxPeakColumns

waters.com/BioAdvisor

Need help 

selecting 

bioseparation

columns and 

kits?

More Information and Additional Educational Assets

https://www.waters.com/webassets/cms/library/docs/720007543en.pdf
https://www.waters.com/waters/library.htm?locale=en_US&cid=134810917&lid=135074584
https://www.waters.com/nextgen/us/en/library/library-details.html?documentid=720007471&t=waters-MaxPeakPremierProteinSECColumns-720007471
https://www.waters.com/waters/library.htm?locale=en_US&cid=134815665&lid=135082532


Waters @ WCBP 2023
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New Literature

MAM eBook
Interviews with 

subject matter experts

MAM Application Notebook
Collation of Waters MAM material 

for BioAccord & QDa

Booth #1

https://www.waters.com/waters/library.htm?cid=135087537&lid=135108094
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Chromatographic methods for the 
analysis of RNA therapeutic compounds; 

Matt Lauber, Joe Fredette

WCBP Posters

Evolving Biotherapeutic Methods from 
Characterization to Commercialization; 
Robert Birdsall, Scott Berger
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Implementation of a Qualified HRMS System in the QC Environment

Yuwei (Serena) Wu


