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Adenoviruses are nonenveloped double-stranded DNA viruses with about a 38-kb genome that most commonly

cause respiratory symptoms. Adenoviruses are lytic to human cells, but not oncogenic due to lack of host genome

integration.
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1. Definition

Adenoviruses are nonenveloped double-stranded DNA viruses with about a 38-kb genome that most commonly

cause respiratory symptoms. Adenoviruses are lytic to human cells, but not oncogenic due to lack of host genome

integration. More than 50 serotypes of adenoviruses have been identified. Recombinant adenoviruses are widely

used as vehicles for the expression of exogenous genes in target cells. These adenoviruses are used for gene

transfer. Another use is as oncolytic viruses. Adenoviral serotype 5 is most common in the clinic. 

Oncolytic adenoviruses (OAVs) are “living drugs” that commandeer tumor cells as factories to support production of

multiple copies of their genome and the therapeutic transgene that they carry; this leads to cell lysis, the release of

infectious virus particles, and the expression of the therapeutic transgene. These self-amplification properties

 magnify the effect of even small inoculations of OAVs. Progeny viruses rip through cancer cells in waves of lytic

replication, but infection dies away in normal cells, which leads to a high therapeutic index. Aside from the

expression of therapeutic transgene(s), lysis of tumor cells releases “danger signals” and pro-inflammatory

cytokines and chemokines that summon immune cells.

One limitation or obstacle to the success of OAVs is the presence of tumor-induced immunosuppression, which

may counteract the anticancer effects of OAVs.

2. AdAPT-001

TGF-β is one of the main immunosuppressive cytokines; this has led to the development of an oncolytic

adenovirus called AdAPT-001 in a clinical trial, which carries a TGF-β trap as its transgene. This TGF-β trap binds

and neutralizes the TGF-β1 and TGF-β3 isoforms to reverse the immunosuppressive effects of TGF-β in the tumor

microenvironment as well as resistance to anticancer therapies such as immune checkpoint inhibitors. Blockade of
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TGF-β signaling also diminishes vasculature abundance.  Therefore, AdAPT-001 acts in four separate ways, as

shown in the figure below to:

directly eradicate tumor cells via lysis as cancer cell therapy

indirectly stimulates the immune system through the release of danger signals and tumor cell antigens following

lysis as cancer cell immunotherapy

decrease angiogenesis through expression of its TGF-β trap as cancer environment therapy

reverse immunosuppression through expression of its TGF-β trap as cancer environment immunotherapy

Figure 1. The Four Targeting Strategies of AdAPT-001.
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