
Poster Print Size:
This poster template is 24” high by 48” wide . It can be used 
to print any poster with a 1:2 aspect ratio including 45x60, 
and 48x64. 

Placeholders:
The various elements included in this poster are ones we 
often see in medical, research, and scientific posters. Feel 
free to edit, move,  add, and delete items, or change the 
layout to suit your needs. Always check with your conference 
organizer for specific requirements.

Image Quality:
You can place digital photos or logo art in your poster file by 
selecting the Insert, Picture command, or by using standard 
copy & paste. For best results, all graphic elements should be 
at least 150-200 pixels per inch in their final printed size. For 
instance, a 1600 x 1200 pixel photo will usually look fine up 
to 8“-10” wide on your printed poster.

To preview the print quality of images, select a magnification 
of 100% when previewing your poster. This will give you a 
good idea of what it will look like in print. If you are laying 
out a large poster and using half-scale dimensions, be sure to 
preview your graphics at 200% to see them at their final 
printed size.

Please note that graphics from websites (such as the logo on 
your hospital's or university's home page) will only be 72dpi 
and not suitable for printing.

Change Color Theme:
This template is designed to use the built-in color themes in 
the newer versions of PowerPoint.

To change the color theme, select the Design tab, then select 
the Colors drop-down list.

The default color theme for this template is “Office”, so you 
can always return to that after trying some of the 
alternatives.

[This sidebar area does not print.]

Development of a Highly Sensitive Cell-based Infectivity Assay for the Assessment of 

AAV  Vector Shedding in Clinical Serum Samples
Alisa Bowen1, Theresa Seitel1, Brian Long1, Melissa Calton1

1 4D Molecular Therapeutics, Inc., Emeryville, CA, USA  

Introduction

Assessment of AAV vector shedding post-administration is required by 

regulatory health agencies and has traditionally been characterized by 

qPCR, a method that detects both transduced and encapsidated, 

potentially transduction-competent vector DNA, but does not 

discriminate between the two. As a follow-up to the qPCR method, 

clinical study sponsors have been compelled to investigate with an assay 

that specifically characterizes the infectious potential of shed material1-3. 

Characterization of shed material may have added relevance for AAV 

gene therapies administered intravenously, as vector genomes have been 

detected in matrices such as blood and semen out to 12 weeks4. Cell-

based transduction methods are ideal to evaluate this infectivity 

question, as they simulate the entire AAV vector transduction process 

from entry into the cell, endosomal escape, nuclear transport, double-

strand synthesis, and productive expression of vector mRNA and 

corresponding transgene proteins. However, previous attempts to 

develop infectivity assays in relevant shedding matrices have been limited 

by the sensitivity of protein-based readouts5. To achieve a clinically 

meaningful sensitivity that is specific for transduction-competent vector 

DNA, the assay described here employs cell-based transduction paired 

with RT-ddPCR as the endpoint detection. These molecular readouts are 

expected to be more sensitive than traditional readouts that detect the 

expressed transgene protein.

Methods

This assay was developed with the AAV-permissive cell line HEK293 2v6.11 (Johns Hopkins) to detect transduction-competent viral particles in human 

serum following administration of AAV gene therapy. Incubation of the cells with a therapeutic AAV spiked into serum results in cellular transduction of 

the vector and subsequent expression of transgene mRNA. To measure productive transduction, cells were lysed for RNA extraction, followed by cDNA 

preparation by reverse transcription. RT-ddPCR was performed with an exon-exon spanning amplicon to quantify vector transcripts. The primer set was 

designed to target a splice junction, creating a sequence that is not found either in vector DNA or human genomic DNA. This strategy is intended to 

facilitate unambiguous detection of productive transduction events that lead to mRNA expression, without interference from other nucleic acid 

sequences anticipated to be present in clinical test samples.

Results
To characterize the performance of the exon-exon 

junction spanning primer set in a representative 

shedding matrix, key parameters such as range of 

quantification, accuracy, precision, limit of detection 

(LOD), and specificity were evaluated using a 

synthetic cDNA template spiked into human serum. 

This RT-ddPCR assay demonstrated excellent 

performance in all parameters, ensuring that this 

molecular readout is capable of reliably detecting 

vector mRNA transcripts in the presence of human 

serum. 

The overall assay sensitivity of in vitro transduction at 

a serum dilution of 1:10 (MRD10) paired with the 

RT-ddPCR readout was established to be 3E4 vg/mL 

NAb(-) serum and 3E8 vg/mL NAb(+) serum, 

demonstrating significantly improved sensitivity over 

previously published methods employing protein-

based endpoint detection. 

An analytical assay with appropriate sensitivity and specificity is 

necessary to characterize the vector shedding profile of AAV gene 

therapies. The advantage of a cell-based infectivity assay is that it will 

only detect material that is potentially transduction competent. While 

infectivity assays utilizing protein detection are inherently less sensitive 

than conventional qPCR assays, a highly selective mRNA readout by RT-

ddPCR proved key to achieving a clinically relevant assay sensitivity, even 

in NAb(+) serum. Previous reports in both NHP and clinical studies 

have established that immune responses to the AAV capsid begin to 

accumulate 1-2 weeks following systemic IV administration, which can 

be highly neutralizing and pose signification inhibition to the 

transduction competency of any shed virus. Though this method was 

developed in serum as a representative shedding matrix, future work 

can expand on characterization in other matrices such as tears, nasal 

and throat swabs, urine, feces, or semen. With this assay, a 

comprehensive characterization of shed material can be used to 

understand the infectious potential of circulating AAVs in serum and 

assess the risk of horizontal transmission.

Conclusions
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Quantify transcripts by RT-ddPCR

Sample %CV %RE

STD1 1.0% 9.2%

STD2 0.1% 2.1%

STD3 0.7% -1.4%

STD4 0.0% -5.1%

STD5 7.5% -15.0%

STD6 15.0% -13.9%

STD7 28.9% 8.3%

DP1 DP2 DP3 DP4 DP5 DP6 DP7 NTC

Target copies 160 80 40 20 10 5 2.5 0

Replicate 1 102.7 92.5 32.3 13.1 10.0 0.0 2.5 0.0

Replicate 2 181.9 95.8 43.5 22.0 12.1 5.0 0.0 0.0

Replicate 3 195.0 101.7 27.8 19.5 15.3 8.4 1.2 0.0

Replicate 4 180.6 78.6 49.3 25.1 9.4 6.0 2.4 0.0

Replicate 5 165.8 67.6 52.2 29.5 7.2 6.0 1.2 1.1

Replicate 6 169.8 90.7 41.4 11.0 16.8 2.5 3.6 0.0

Replicate 7 173.3 113.4 52.0 15.9 11.9 4.8 4.7 0.0

Replicate 8 190.0 82.5 57.0 21.2 10.3 9.4 3.4 0.0

Replicate 9 163.6 96.5 40.8 23.3 7.4 3.7 2.4 0.0

Replicate 10 199.0 60.8 48.6 19.6 12.1 3.7 2.4 2.2

Average 172.2 88.0 44.5 20.0 11.2 4.9 2.4 0.3

%CV 15.0% 17.1% 19.6% 26.3% 26.2% 52.8% 54.6% N/A

Linear Range: 

1.00E5 – 1.00E1 vg/rxn

Limit of Quantitation:

10 vg/rxn

(lowest dilution point 

where CV < 30%)

Limit of Detection:

6.7 vg/rxn
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The forward primer sits in the chicken beta actin Exon1 from the CAG 

promoter, while the reverse primer sits in the transgene (Tg) Exon 2. The 

probe spans the exon-exon junction.

HQC LQC

Sample 1 2 3 1 2 3

Replicate n=3 n=3

Expected vg/rxn 3750.0 187.5

Average vg/rxn 3890.4 3852.3 4036.9 185.4 171.2 186.0

Intra-assay %CV 0.2% 1.6% 0.5% 3.5% 7.1% 2.1%

Intra-assay %RE 3.4% 1.1% 6.7% -1.1% -9.5% -0.8%

Inter-assay %CV 2.0% 3.8%

Intra-assay %RE 4.5% -3.7%

Intra- & Inter-assay Precision/Accuracy

Assay Sensitivity in Serum

NAb Screening

CAG Exon1CAG Exon1
Intron 1

Tg Exon2Tg Exon2

NAb(-) Serum Sensitivity: 3E4 vg/mL serum at MRD10

NAb(+) Serum Sensitivity: 3E8 vg/mL serum at MRD10
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