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Viral Contaminations | Sources and Downstream Impact
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Limited test sensitivity and breadth of detection

▪Only two cell lines used: a bovine (BT or MDBK) and a primate (VERO) or target species cell line

▪Only viruses that can grow in these cell lines with CPE or HAD/HA can be detected

▪Only 7 viruses chosen for their pathogenicity for cattle tested specifically by 9CFR 

▪Assay LoD unknown

▪Hard to grow/detect agents are readily missed (e.g., BPyV, retro, parvoviruses, adeno, picobirna, 

annelo, circo, calici-virus)

Long assay duration (technically > 28 days)

Limitations of Current Serum Bioassays
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Agnostic NGS in Viral Safety
From broad detection to biologically meaningful viral-safety evidence

WHAT “AGNOSTIC” NGS ADDS

Targeted PCR

Is virus X present?

Agnostic NGS / HTS

What viral sequences 

are present?

Unbiased sequencing → bioinformatics → broad viral identification

WHY IT MATTERS

• Broad detection beyond predefined virus panels

• Known, divergent and potentially novel viral sequences

• Potential complement / alternative to selected conventional assays

KEY POINT  — Broad detection does not by itself demonstrate infectivity

REGULATORY FRAMEWORK

BOVINE SERUM / ANIMAL-DERIVED MATERIALS

Ph. Eur. 2262 — Bovine serum

Ph. Eur. 5.2.5 — Extraneous agents

EMA/CHMP/BWP/457920/2012 Rev.1 — bovine serum

NGS / HTS FOR VIRAL SAFETY

ICH Q5A(R2) — Viral safety

Ph. Eur. 2.6.41 — HTS / NGS

Validation, controls and meaningful interpretation

The regulatory logic is converging: control the serum risk, broaden detection, then interpret biological relevance.
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How to Demonstrate Viral Safety Effectively
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Virome vs Transcriptome: Why It Matters and How It Works
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Benefits of Using Transcriptome NGS-based Assays

• Cell culture phase with 2-3 passages, followed by Transcriptome NGS

• Only live (replicating) viruses are detected

• Equal or less assay duration than conventional tests

• Able to detect a very wide range of viruses (addresses both serum users & regulatory needs)

• Also detects emerging or novel viruses

• Detection and identification accomplished at the same time, minimizing a need for lengthy 

investigations

• Overall method can be validated and performed under the GMP requirements
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Demonstrating Carry-over from bovine serum if requested 
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Summary of Approaches
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Application of NGS for Bovine Serum Testing
Supporting Viral Safety from Early Development to Commercial

Phase 1:
slaughterhouse blood collection in individual bags → serum separation from each bag → small serum pools (~5L) 

→ storage

Phase 2:
Thawing of 5L containers →final pool, batch size 1600-2000L → aseptic filtration → dispensing → labeling →

Storage → QC testing → CoA → distribution

BS Production (FBS Manufacturer)

First IND / IMPD

Phase II–IIIPathoquest · IABS Bovine Serum Conference · September 2026

Storage → QC testing for cell/virus growth potency → CoA → use

User of BS (Pharma)

Final batch testing.

Likely point of transcriptome NGS introduction (bovine indicator cell line).

Additional test from cells sampled during BS potency testing on production cells.

Likely point of transcriptome NGS introduction.
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Our Methods in Two Peer-Reviewed Publications
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Add labelling compound

a few hours before last harvest

No replication Replication

Standard NGS (as PCR)  is unable to distinguish 

inert sequences from replicating viruses

NGS targeted to newly synthetized RNAs 

differentiates both situations

No

replication 

replication 

Inoculate serum and passage the cells

Use production cells corresponding to the usage of the serum

Ex : WI-38, MRC-5, Vero, 293, MDCK, CEF

Application of this testing method  to BS presented April 2019 

Bioprocess International (BPI) Viral safety and raw material meeting in 

Vienna by Jean Pol Cassart from GSK vaccines – “An infectivity/NGS 

combined assay to specifically detect live viruses and control the risk 

of viral contamination”
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