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mRNA from the mRNA vaccines has the potential to integrate into 
immunoc omp romise d  p at ie nts  who have  he ighte ne d  

re t rot ransp oson and  the ta  p olyme rase  ac t ivity.  

FDA Fo c u s  Are a s
1. Medical countermeasures preparedness for emerging 

infectious diseases.1
2. Model-informed product development.1

Th e  Is s u e

1. U.S. Food and Drug Administration. (2022, September 6). 2022 Advancing Regulatory Science at FDA: FOCUS AREAS OF REGULATORY SCIENCE (FARS). 
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Integration Effects

● Genomic Instability

● Sp e c ific  Mutat ions  (e x. p roto onc oge ne s)

● Immunoc omp romise d  are  at  highe r risk

● Re c e nt  s tud y foc use d  on ge nomic  inte grat ion of mRNA 

from Vac c inat ions

○ Viral RNA inte grat ion has  b e e n ob se rve d

● Mult ip le  me c hanisms:

○ Re trot ransp osons  (in humans)

○ θ Polyme rase  (in humans)

● Ne e d  ad d it ional t e s t ing for immunoc omp romise d  

p at ie nts

Research 

Acevedo-Whitehouse, K., & Bruno, R. (2023). Potential health risks of mRNA-based vaccine therapy: A hypothesis. Medical hypotheses, 171, 111015. https://doi.org/10.1016/j.mehy.2023.111015



Regulation



Regulation Overview
● mRNA vaccines have been under 

d eve lop ment  for d ecad es , b ut  only 
recent ly got  ap p roved  for use  d uring the  
p and emic

● Heightened  p otent ia l to integrate  has  
b een shown in immunocomp romised  
p at ients

● Current  vacc ine  te s t ing areas :
○ CMC Safety evaluation

■ Antigen d e tec t ion
■ Affinity d e tec t ion
■ Efficacy evaluat ion

Gurushankar Chandramouly et al., Polθ reverse transcribes RNA and promotes RNA-templated DNA repair.Sci. Adv.7,eabf1771(2021).DOI:10.1126/sciadv.abf1771

https://doi.org/10.1126/sciadv.abf1771


Chemistry Manufacturing and Controls (CMC)

● CMC: Manufacturing stage of 
pharmaceutical companies 

● The FDA’s Role:
○ Decide and disseminate CMC 

Guidances-rules that drug 
companies must follow while 
developing drugs

● Focus on safety on mRNA vaccines 
throughout vaccine regulation

● This is the most important stage to 
address RNA genomic integration

Workflow for Vaccines R & D. (n.d.). Acrobiosystems. Retrieved from https://www.acrobiosystems.com/A1167-Solutions-for-COVID-19-vaccine-safety-and-immunogenicity-
evaluation.html?gad_source=1&gclid=CjwKCAiA3ZC6BhBaEiwAeqfvyot-_1z0CiRZAygdiLqtVdmdLG1TzTYh-kWbL058mlFcDm7u5xzsxxoCc50QAvD_BwE#p3. 



Safety tests for integration into genome:

● Nanop ore  DNA seq uenc ing 
○ Checks  for ent ry into genome  and  genomic  

seq uenc ing1,3

○ Inexp ens ive : ~$2,0 0 0  to b uy the  seq uence r3

● Ilumina
○ Fas te r than DNA seq uenc ing1,2

○ More  exp ens ive  [$3,350  for 150  cyc le s  of high 
outp ut  seq uenc ing]2

Regulatory Solution
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Steps FDA can take: Update CMC guidances for mRNA vaccine 
t e s t ing to inc lud e  integrat ion te s t ing for comp anie s  to follow

Implementation
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