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GenomeFrontier Therapeutics, Inc. – committed to the development of advanced, 

affordable and accessible immune cell therapies for efficacious cancer treatments   

Defining unmet needs in gene therapy  

• Viral vector is currently the most common vehicle for gene therapy due to its high gene 

delivery efficiency.  

• However, use of viral vectors are associated with several disadvantages including (1) virus-

associated safety risks, (2) high manufacturing costs, and (3) limited payload capacity of 

viral vectors, which severely restrict the repertoire of genes that can be encoded. 

• A virus-free vector obviates these shortcomings. It is safer than viral vectors due to lower 

immunogenicity and lower risk of genome toxicity. Moreover, virus-free vector has the 

capacity to carry larger fragments of genetic material and the manufacturing costs of virus-

free vectors are also markedly lower than those required for viral vector production.  

• However, despite the advantages of virus-free vectors, it remains a challenge to efficiently 

deliver these vectors into immune cells such as T cells and also to efficiently integrate genes 

into the genome for stable expression. Electroporation is currently the most efficient 

method for delivery of virus-free vectors into immune cells, but electroporated cells 

become fragile with markedly reduced viability and expansion capacity.  

• Therefore, there is clearly an unmet need for major improvements in this area of gene 

therapy.  

Quantum EngineTM addresses the unmet needs 

• GenomeFrontier Therapeutics, Inc. (GF) addresses these unmet needs of conventional 

gene therapy by integrating four platforms: Quantum Nufect™, Quantum pBac™, iCellar™ 

and G-Tailor™, which improve vector delivery, therapeutic gene integration, cell expansion 

capacity and gene design, respectively. Synergistically, these platforms form the Quantum 

Engine™ for producing virus-free, gene-modified cells optimal for immune therapy.  

• International (PCT) and Europe, Australia, Canada, Malaysia and Taiwan patent applications 

have been filed to protect Quantum Engine™’s core technologies. The applications cover at 

least 12 jurisdictions including the United States, China, Japan, Korea, and Australia. 

Notices of allowance/patents have already been issued in Europe, Malaysia and in Taiwan.   

• GF has successfully utilized the Quantum Engine™ to produce dual-targeting (CD19, CD20) 

CAR-T cells that contain a safety switch control gene (GF-CART01). As shown in Figure 1 

below, when compared with CAR-T cells that have been produced using the lentivirus 

system, Quantum Engine™ produces a markedly higher % (median of 75%) of CAR+ T cells 

that are also more robustly expanded (median of 1454 fold increase). Quantum Engine™ 

also produces a majority population of TSCM cells (median of 82%) that are thought to 

represent the most therapeutically efficacious T cell population.    

• The company plans to utilize GF-CART01 cells for the treatment of patients with B cell 

malignancies. IND-enabling preparation of GF-CART01 cells including GMP/GTP production, 

pre-clinical studies and pre-IND consultation is planned for 2021. Filings of IND applications 

in the United States and in Taiwan are planned for 2022.  
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Adoptive transfer of GF-CART01 cells dose-dependently eradicates Raji tumors in mice  

• As shown in Figure 2, GF-CART01 cells produced from donors PBMC-40 and PBMC-41 and 

adoptively transferred into Raji-bearing mice completely eradicated Raji tumor cells by Day 

21 post transfer. The treated mice remained tumor free for at least 70 days. GF-CART01 

cells’ anti-tumor efficacy was also dose-dependent, as can be demonstrated in IVIS images 

of mice injected with low, mid and high doses of PBMC-41 GF-CART01 cells. Importantly, 

even with tumor rechallenge (red boxes), GF-CART01mid and high dose groups remained 

tumor free.  

 
Additional ongoing endeavors to broaden the repertoire of “GPS-guided” immune cells,  

and to provide affordable, accessible and effective immune cell therapies   

• The company continues to pursue R&D projects to value create for Quantum EngineTM and 

all of its associated platforms and products.     

• GF is at the development stage for the next CAR-/TCR- T system for production of allogenic 

gamma-delta CAR-/TCR- T cells. 
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• The company is also focusing on the automation and decentralization of CAR-T cell 

manufacture with the long-term goal of providing affordable and effective CAR-T cell 

therapies that are widely accessible to patients in need. We are in collaboration with ADVA 

Bio to develop a desktop automatic and closed virus-free CAR-T cell production system.  

Company Information 

Founded Established in Cayman in January of 2018. In July of 2018, spun-off to a wholly-

owned Taiwanese company for conducting R&D in Taiwan 

Focus Licensing-out or collaboration to bring GenomeFrontier’s proprietary virus-free 

gene and cell therapy pipelines from R&D to phase I/II clinical trials  

Major 

Investors 

Capital: 3,565,050 USD; Total shares: 83,490,000 

• 62.33% from the management team and family and friends  

• 7.5% from National Development Fund of Executive Yuan, Taiwan through the 

“Industrial Innovation and Transformation Fund”  

• 12.6% from GICC Biomedical Co., Taiwan 
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