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•High-throughput sequencing (HTS) has the 
potential to identify both known and unknown 
adventitious viruses by sequencing all the 
nucleic acid within a sample without needing 
prior knowledge of the contaminating agents 
whatever the virus

• Aug 2010 : FDA letter to licensed vaccine manufacturers

 Development of Adventitious Virus detection by HTS at Sanofi Vaccines started in 2010



And to strengthen our adventitious virus detection 
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Viral Stocks 

• The 16 NIH viruses represent 
potential contaminants that 
could be introduced during 
vaccine production, includes 
human and animal viruses 
from a variety of families, 
both RNA and DNA genomes 
as well as enveloped and non-
enveloped virus

• The NIH protocols for virus 
propagation and titration

• Characterization of viral 
stocks includes Infectious 
Titer and GEQ

=> Allows to link our HTS data to 
NIH in vivo data from Gombold et 
al, 2014), as proposed by Ph. Eur. 
5.2.14



in vivo Sanofi HTS 

Using viral stocks as representative spiking materials in our detection pipeline, we were 
able to document the breadth of detection and sensitivity of our HTS pipeline. 
Our data package supports the substitution of in vivo test by HTS for adv virus detection
test, as recommended within Ph.Eur. 5.2.14 
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➢ The chosen reference viruses must represent viral diversity in terms of 

structure (enveloped, non-enveloped), nucleic acid type (RNA or DNA genome, 

single-stranded or double-stranded genome, linear or circular or segmented), 

genome size, virus morphology and chemical resistance. 

➢ These reference model virus stocks are characterized for genome copy number, 

infectious titre, viral genome sequence(s) including any variants, and any 

additional expected background signals (e.g. from production substrates).
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Validation Plan
• Define validation characteristics (LOD and specificity)
• Study Design
• Qualify internal controls as critical reagents
• Define validity and acceptance criteria

Validation Execution
• Validation execution (LOD and specificity)

✓ Two (or three) spiked samples

✓  (16 model virus or WHO viruses as spike-ins)

  

✓ One un-spiked sample
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Viruses Spiked into the Sample Matrix 

(at 104 copies / mL)

Spiked 

Sample #1

Spiked 

Sample #2

Unspiked 

control

Adenovirus 5 + + -
Adenovirus 41 + + -
Bovine Viral Diarrhea Virus + + -
Herpes Simplex Virus Type 1 + + -
Simian Cytomegalovirus + + -
Influenza A virus + + -
Mumps virus + + -
Bovine Parainfluenza Type 3 + + -
Measles virus + + -
Coxsackievirus A16 + + -
Coxsackievirus B3 + + -
Echovirus 11 + + -
Rhinovirus 2 + + -
Simian Virus 40 + + -
Vesicular Stomatitis Virus + + -
Rubella virus + + -
DNA Control + + +
RNA Control + + +

+ = confirmed detection
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The follow up investigation is to be built based on the identified signal(s) with dedicated tools
to conclude on the replicative status of this potential viral contaminant.   
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This work was funded by Sanofi

Carine Logvinoff and Song Sun are Sanofi employees and may hold 
shares and/or stock options in the company
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Multiple approaches for adventitious virus detection by HTS (e.g., viromics, 

genomics, transcriptomics) are described in Ph.Eur 2.6.41. Within this 

presentation, we will discuss Sanofi Vaccines’ rationale for approach selection 

based on sample type, considering both validated release testing as well as 

investigational testing. 

We will also discuss how we designed and configured our HTS pipeline for testing 

under both scenarios. 
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