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Background
The insect cell-baculovirus expression vector system (IC-BEVS) has emerged as a versatile cell factory, allowing production of
biopharmaceuticals in a time- and cost-efficient manner. Nevertheless, the underlying biological mechanisms of the system
and the impact of baculovirus infection on the cell transcriptome and population heterogeneity are still not extensively
studied. In this work, we present single-cell and bulk transcriptome analysis of insect Sf9 cells during low multiplicity of
infection (MOI), dual baculovirus infection for the production of recombinant Adeno-associated Virus of serotype 2 (rAAV2)[1].
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Aim

Understanding the underlying biological mechanisms
of IC-BEVS during rAAV production using 

transcriptome analysis

Results
1. Cell growth and production kinetics 3. Single-cell transcriptome analysis

2. Bulk transcriptome analysis

Conclusions

✓Sample processing and data analysis workflow established

✓Successful implementation of scRNA-seq for IC-BEVS

✓Baculovirus infection impacts the host cell transcriptome, thus altering specific
biological processes

✓Cell population heterogeneity increases throughout infection, with successful
association of virus genes to specific clusters

Quality control

Strategy
rAAV production in IC-BEVS

Increase of baculovirus reads from 11 to 
87 % of mapped reads indicates take-over 
of the cell transcriptome along infection

Intracellular AAV particles production 
peak at 72 hpi

Infected cultures show cell growth inhibition 
at 24 hpi and decrease in viability at 48 hpi

Baculovirus significantly impacts host gene expression
levels along infection

Main biological 
processes 

impacted during 
infection are cell 

division, cell 
cycle (early), and 
protein folding 

(late)

Clustering of cells according to 
expression of viral genes

Differences in transgene 
expression levels from the 2 

baculoviruses observed

Increase in population heterogeneity 
along infection

Bimodal distribution of 
detected genes as infection 

progresses

Early Infection
(24 hpi infected vs. non-infected)

Late Infection
(48 hpi vs. 24 hpi infected)
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Bulk RNAseq
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Single-cell RNAseq
n = 1

Stirred tank bioreactor Measured by ELISA
Error bars represent standard deviation

Low levels of dead cells 
confirms suitability of the 
single cell capture method

hpi = hours post infection / rBAC = recombinant baculovirus

Cell cycle potentially impacts cell 
clustering

Relative baculovirus and transgene expression
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Combined integrated data

Illustrations made with Biorender

Bulk RNA sequencing

Single-cell RNA sequencing

Experimental setup RNA Extraction and 
library preparation

Sequencing
Read alignment and 

processing
Differential 

expression analysis
Functional 

enrichment analysis

Poly(A)-enriched RNA
Stranded library preparation

50 × 106 PE reads per sample
150bp per read

Quality trimming
Genome mapping 

Gene counting

Threshold: |FC| ≥ 1.5
adj. p-value ≤ 0.05
baseMean ≥ 50

Functional annotation
Threshold:  adj. p-value ≤ 0.05

Experimental setup Single cell capture and 
library preparation

BD Rhapsody system targeting 
6,000 cells

Samples: 0, 10 and 24 hpi -
infected

Working volume: 500 mL

Sequencing Quality control Single-cell data analysis

40,000 reads per cell
150bp per read

Threshold
% mitochondrial genes < 5

Program: Seurat

Pipeline: Data normalization → Data integration → Clustering

• Population heterogeneity

• Clusters of producing cells

• Dual baculovirus infection progression

Samples: 24 and 48 hpi –
infected and non-infected

Working volume: 60 mL

Snapshot of production process

0 hpi 10 hpi 24 hpi

Cell Clustering of Log normalized, integrated data

Single-cell data analysis

Read alignment Differential expression analysis

Functional enrichment analysis

Enriched terms

Enrichment ratio
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