Development of a bioinformatics-driven external quality

assessment platform for RSV whole genome sequencing
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Introduction Results
External quality assessment (EQA) systems that incorporate bioinformatics Bioinformatics analyses demonstrated high concordance in RSV classification.
evaluation are essential to ensure accurate interpretation of complex genomic
data. RSV Subtyping
Respiratory Syncytial Virus (RSV) Is a major cause of severe respiratory 100% accuracy for specimens 2524 and 2526; 95% for 2525.
disease Iin infants, older adults and immunocompromised individuals. Each Lineage Assignment
year, RSV accounts for over 3.6 million hospitalisations and approximately Strong concordance against the reference sequences across most participants
100,000 death in children under 5 years of age. The overwhelmingly majority results.
of these paediatric death occur in low and middle income countries where  100% correct lineage for specimens 2524 and 2526.
supportive medical care is often limited.  95% correct lineage for specimen 2525
RobL_Jst aljd high-qL_JaIity genomic surveillgnce for RSV Is therefore essential to T Specimen | Intended P Participant with
monitor viral evolution and to inform vaccine development. 1D Result Lab result intended results
RSV 2524 RSV-B RSV-B 15/15 (100%)
L Subtyping | 2525 RSV-A RSV-A 19/20 (95%)
ObleCtl_Ve- | o | | 2526 RSV-B RSV-B 16/16 {100%)
To design, Implement and evaluate a bioinformatics-centric EQA platform for Lineage 2524 B.D. 411 B.D.4.1.1 15/15 {100%)
assessing the accuracy and quality of RSV whole-genome sequencing (WGS) 2525 AD.3 AD.3 13/20 (35%)
aboratories worldwide 2526 B.D.E.1 B.D.E.1 16/16 (100%)
across la - Legacy 2524 GB5.0 5a GB5.0 5a 15/15 (100%)
lineage 2525 GAZ. 3.5 GAZ.3.5 19720 (95%)
2526 GB5.0.5a GB5.0.5a 16/16 (100%)
In 2024, the World Health Organization (WHO) in collaborations with UK Table 1: Result summary for participating laboratories
NEQAS for Mlcroblology rolled out the first RSV WGS EQA scheme involving Sequencing Quality Metrics*
21 laboratories globally. « Genome coverage =90%: achieved by 46—90% of participants
 Low ambiguity (% Ns <2%): observed in 26—85% of sequences
s * Sequence similarity 295%: reported in 46—80% of submissions
0 » Mean read depth =50x: reached by 56—-60% of participants
r;ou h H;v - Indicator Specimen | Recommended | Reference | Participant summary
O RS _ ID Value* Lab result | Mean (IQR) Participants
_.omc:"‘_o s Kozakhstan ik Mingole mEEti"g
United States NEith W g rumw" vy ol i Japan threshold
Atiantic Q | Alghanistan | . Genome Coverage | 2524 90% or higher 95 7 83 (78-98) 7115 (46%)
i Gl it T g (%) 2525 90% or higher | 97.5 97 (98-100) 18/20 (90%)
. Mol | Nger) | sudan ”o_'” 2526 90% or higher 99 .8 af (64-100) 1116 (66%)
I, A e i Ethiopla 9 Ms in Sequence 2524 2% or lower 1.7 17 (2-21) 4/15 (26%)
EQ"’":'.'“ £ S S Y- / (Y] 2525 2% or lower 0.0 2 (0-1) 17720 (85%)
F ao | \Tanzania - s 2526 2% or lower 0.0 13 (0-16) &/16 (50%)
8 N L - Similarity (%) 2524 95% or higher | 95.0 82 (78-97) 715 (46%)
South Q4.5 acein 9. 2525 95% or higher | 96.1 95 (97-98) 16/20 (80%)
| (S 2526 95% or higher | 98.9 85 (82-99) 10/16 (62%)
Q
| wgtnin Head Coverage 2524 50 or higher 3550 6149 (1695-9503) | 915 (60%)
(mean) 2525 50 or higher 233780 15762 (2947- 12720 (60%)
- _ SN . 27042)
Figure 1: Map of participating countries 2526 50 or higher 119120 11277 (1292- 9/16 (56%)
19301)
Bioinformatics pipelines and data analysis tools were developed with Table 2: Sequence quality for participating laboratories
collaborators from the University of Cranfield and University of Technology of | _ _ _ . |
Compiegne. An interactive dashboard (Figure 3) provided participants with IGV-style
visualisations, enabling direct inspection of read alignments, genome
Participants sequenced three EQA specimens (2524, 2525 & 2526) using coverage and areas of ambiguity within their submitted RSV sequences.
In-house protocols and submitted raw or processed data (FASTQ, FASTA, or
BAM) G — m—=H —F - M2-2 EPI_ISL 1653999
— NS2 — V] —— m— M 2-1 genes
A standardised bioinformatics workflow was applied to evaluate data quality, TN i T T Seq, variants
incorporating:- | | L oo o o
* Nextclade: RSV subtyping, lineage assignment, genome coverage, % o | . <>+

ambiguous bases (Ns), and similarity against curated GISAID reference | | | | |
genOmeS Read Coverage

 QualiMap?2: depth-of-coverage profiling across genomic positions.
« Reference-guided assembly pipeline: Employed for BAM-onIy submissions Figure 3: Interactive genomic visualisation (IGV) for the submitted sequences and reads

Including alignment, consensus generation, and variant confirmation. Discussion/Conclusion

Results were benchmarked against a reference laboratory dataset generated
using lllumina sequencing achieving >99.9% coverage at 220x depth. Each
participant received a comprehensive report comparing their output to the
reference sequence, reference lab results, and aggregated peer performance.
The end to end workflow of the EQA exercise is illustrated in Figure 2.

This bioinformatics-driven EQA platform provided a rigorous assessment of
RSV WGS performance, highlighting strong accuracy in subtyping and lineage
determination but notable variability in coverage and consensus quality. The
Integration of standardised analytical tools (Nextclade, QualiMap2, and
harmonised assembly workflows) proved critical for cross-laboratory
comparability.

- L This initiative developed by UK NEQAS with Cranfield University represents a
R e = Anslyes yih Naxtotade major step toward establishing globally standardised WGS EQA frameworks
. / ,. s ﬁ for RSV and other respiratory pathogens, strengthening the reliability of
[ “ Analyse with QualiMap2 pathogen genomics for public health surveillance.
Participants Receive &
Reconstitute Specimens . o
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