Evaluation of a commercial assay whole genome HIV-1 using next-generation sequencing

Biological
Laboratories

Background

Drug-resistance mutations are routinely detected
using standard Sanger sequencing, which does
not detect minor variants with a frequency below
15%. NGS Is thus becoming the new standard
for genotypic drug resistance testing for HIV. The
global spread of SARS-CoV-2 mobilized both the
public and private sector and resulted in a rapid
development of solutions focused on SARS-CoV-
2 detection and sequencing. Many laboratories
are now equipped to perform Whole Genome
Sequencing (WGS). The objective of this study
was to evaluate the performance of the WGS of
HIV-1 assay.

Methods

A total of 10 positive samples were prepared,
extracted (Roche MagNa Pure 24, Roche). Three
HIV-1 genomic targets were amplified using the
CEIVD DeepChek® Assays PR/RTand INT
regions (ABL) and were sequenced using the
SANGER SeqStudio system (Applied
Biosystem). The whole genome HIV-1 was
amplified using the DeepChek® Assays Whole
Genome HIV-1 (ABL) and was sequenced using
the NGS 1Seql00 (lllumina). Sequences were
compared to those obtained by Sanger
Sequencing. HIV-1 QCMD and AcroMetrix™ HIV
Mutant (Thermofisher scientific) were
sequenced. DeepChek® HIV-1 Whole Genome
software (ABL) was used for the interpretation of
drug resistance.

Advanced for the detection of HIV-1 drug resistance mutations

O. Ardizzoni!, L. Naldit, J. Bernard?, L. Deblir?, D. Gonzalez!, R. Boulme?, C. Sayada?, S. Mohamed!.
LABL FRANCE - Marseille (France), 2ABL LUXEMBOURG - Luxembourg (Luxembourg)

170A_Whole Genome HIV

| Accessory proteins :

____________________________________

= 10pL 10uL
.................. ®
W- W- W- W - DeepChek
10pL cDNA i :
GAG Pol

T puritcaton & WG HIV report

Results

The median coverage per sample for the WGS of HIV-1 was 17°500 reads. High
analytical reproducibility and repeatability were evidenced by Percent Agreement
being 100%. Duplicated samples In two different NGS runs were 100%
homologous. NGS detected all the mutations found by Sanger sequencing and
identified additional resistance variants. The score of the QCMD panel detection of
drug resistance mutations for RT/PR and INT were 339/339 and 125/125,
respectively. All AcroMetrix™, Seraseq mutations were detected using WG HIV kit

i RT mutations of | PR mutations of | INT mutations
Sample Ref Viral Load subtype . . .
l l l v interest |~ interest *| ofinterest -
1 HIV Zeptometrix | 2.1077 TCID50 B wildtype wildtype wildtype
2 HIV Zeptometrix | 2.1075 TCID50 B wildtype wildtype wildtype
3 HIV Zeptometrix | 2.1071 TCID50 B wildtype wildtype wildtype
4 HIV A trix | 140,000 cp/mL B xg?'vﬁi% L10R, D3ON, N tati
crometrix , cp/m , , A71V. L9OM o mutation
T215Y
5 HIV A trix | 28,000 cp/mL B xﬁ'yﬁ% = DEBL N tati
crometrix , cp/m , , A71V. LIOM o mutation
T215Y
6 HIV A trix | 20,000 cp/mL B xﬁ'yﬁi’ H10R, D3ON, N tati
crometrix , cp/m , , A71V. L9OM o mutation
T215Y
7 HIV Seraseq 20,000cp/mL B L10l T215Y, K219Q, No mutation
M41L, E44D,
D67N, T69D L10F, D30ON
8 QCMD1 4.57 Log10 cp/mL C ’ ’ ’ ’ No mutation
A98G, M184V, N88D
L210W, T215Y
9 QCMD2 4.24 Log10 cp/mL| A/G No mutation No mutation No mutation
K43T (19,63%),
10 QCMD3 5.16 Log10 cp/mL B No mutation M4eél, 154V, V82A,] No mutation
L90OM

Conclusions

This study Is the first evaluation of the
DeepChek® Assays Whole Genome HIV-1
(ABL) using the 1Segl100 system combined with
an easy software. The NGS should occupy a
major place in HIV resistance survelllance and
clinical care, thanks to its decreasing costs
(due to COVID-19 pandemic) and ability to
reveal resistant variants and study their impact;
especially on the new capsid/maturation
Inhibitors and detection of potential new
clinically relevant mutations In the HIV
genome.
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