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BACKGROUND

The SARS-CoV2 pandemic had shown that the determination 
of viral load is important to gain an insight into disease 
progression and treatment options in patients. However, 
difficulties in comparing measurement results between 
laboratories limits our understanding of the disease and 
reduces the effectiveness of clinical intervention and disease 
management.
   
The ability to determine the number of viral particles present 
in a representative biological sample, known as viral load, is 
essential in our continual quest to reduce the burden of 
infection on society. However, viral load is indirectly 
measured via the quantification of sequence specific-nucleic 
acids, or proteins.
 
We are interested in assessing the comparability of viral load 
measurements using these different approaches with the 
aim of reducing the measurement uncertainty, improving the 
accuracy and standardizing viral load measurements to 
facilitate overall measurement comparability. 
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Method workflow for the quantification of viral proteins by isotope dilution mass 
spectrometry (IDMS). Tryptic cleavage fragments of viral proteins were quantified using 
synthetic peptides as calibrator peptides of known concentration and isotopically labelled 
analogues as internal standard. The amount of protein was calculated based on 
comparison of the signal ratio obtained for the virus sample and the calibration solution.

We quantify viral capsid proteins to 
determine how many virus particle 
are present in a biological sample.
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RESULTS

● Peptide-based protein quantification
● Isotope Dilution Mass Spectrometry
● 3 capsid proteins with at least 2 peptides per protein
● specificity ensured through 3 transitions per precoursor
● complete release of signature peptides from viral 

particles within 10 hours of tryptic digestion
● LOD= 4 fmol
● LOQ=13 fmol
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Example chromatogramm, MS1 und MS2 spectra of peptide IDFVDALK (from major capsid 
protein). MS2 spectra were used for quantification.
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Time course experiment of the major capsid protein - Release of peptides during proteolysis. 
All peptides were released from viral particles within 10 hours.
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y= 0.06109x - 0.02562

R2= 0.9910
σ= 0.0779

= 4 fmol on column

Detection Limit (DL)

= 13 fmol on column

Quantification Limit (QL)

Calibration curve for DL and QL calculation. Both were calculated according to the ICH 
guideline.

Outlook, Challenges and Future Perspectives

● Viral DNA copy measurements
● Viral load calculations by combining protein and DNA 

measurements
● Measurement uncertainty estimation
● Commutability - in vitro vs. in vivo
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