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Integration Site Analysis (ISA) is a key method for monitoring the
safety of cell and gene therapy (CGT) vectors, essential for both
integrating and non-integrating (low-integrating) therapies.

This safety assessment is critical for understanding the integration
of genetic material, as required by regulators for long-term patient
monitoring. Stably-integrating vectors permanently modify the
genomes of targeted cells, and in rare but significant cases,
integration events within or near proto-oncogenes have led to
serious adverse events, such as leukemia [1].

Your Partner in Vector Integration Site Analysis

With over 20 years of experience in gene therapy and vector safety
assessment, including over 130 peer-reviewed publications and

participation in over 70 different trials supporting numerous BLA

submissions, ProtaGene has been instrumental in the regulatory
approval of groundbreaking new therapies. Our services have

played a crucial role in various stages of preclinical development,

clinical testing, and post-approval assessment for multiple gene
therapy drugs using viral vectors. For examples on the data

utilization, please refer to recent original publications [1-6].

FACT SHEET

CGT Clinical Trials Safety
Integration Site Analysis (ISA)

To assess and understand potential risk(s) of delayed adverse

events associated with integrating gene therapy vectors (e.g.,
lentiviral- or retroviral-based vectors or transposons), FDA
recommend design of long term follow-up studies (LTFU

observations), which are important to monitor long term safety of GT
products.
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What is insertional mutagenesis?

There have been CGT clinical trials reports of serious 
adverse events, such as leukemia, attributed to integration 

events of the therapeutic vectors. While ISA results shed ligth 

onto the occurence of pre-dominant clones and intregration 
located within or near proto-oncogenes, early-stage 

insertional mutagenesis can be detected in patients.

Clonal dominance refers to the unexpected 
overrepresentation of cell clones with specific integration 

sites within a sample. This overrepresentation may result 

from vector integration near cancer-associated 
genes (insertional mutagenesis) altering the growth potential 

of cells. Longitudinal monitoring of patient samples can 

provide insights into clonal dynamics following gene therapy.
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What is ISA and Why is it crucial for Gene Therapy using

integrating Vectors?

Integration Site Analysis (ISA) plays a vital role for 
assessing the risk of insertional mutagenesis and 
clonal tracking, which are essential in preclinical and 

clinical trials in order to ensure the safety of gene 
therapy products. This method can be applied in long 

term follow-up monitoring of potential risks or severe 
adverse events (SAE; e.g. leukemia) in patients 
treated with viral vectors. 
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Working With Us

ProtaGene delivers a full service tailored and unique to the 

needs of each client, from receiving samples to report 
delivery, including sample QC, library preparation, next-

generation sequencing (NGS), bioinformatics analysis, and 
comprehensive reporting.

We provide customer-focused solutions to support clients at 
every stage of the vector safety assessment process and 

aim to ensure biosafety of research participants or patients 
as well as the integrity of data and adhering to project 
compliance: according to GCP, GCLP, and GLP guidelines.

Our validated method, S-EPTS/LM-PCR, established for 

lentiviral vectors is the first validated method for 
ISA, and has supported several viral vector drugs from 
toxicology studies through to approval in both Europe and 

USA. This method was and can further be adapted  to other 
vectors applied in cell and gene therapies.
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