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Fighting Fire with Fire: Harnessing ADCC immunity elicited by HSV-2 ΔgD to protect against 
pandemic diseases
“Herpes Simplex Viruses 1 and 2 (HSV-1 and HSV-2) cause significant global morbidity and mortality. An estimated two 
thirds of the world’s population is infected with HSV-1 and one sixth is infected with HSV-2. Communicable diseases 
on the whole account for approximately one third of global deaths, highlighting the dire need for novel therapeutics and 
vaccines. That’s where we come in. The Jacobs laboratory specializes in creating genetically recombinant bacteria and 
viruses that serve as tools for studying immunity against infectious disease. Recently, in collaboration with the laboratory 
of Dr. Betsy Herold, we engineered a broadly protective vaccine against herpes simplex virus (HSV) subtypes 1 and 2. 
This vaccine consists of a recombinant HSV-2 virus lacking the glycoprotein D locus (HSV-2 ΔgD), which codes a protein 
required for viral entry. To our surprise, mice given two doses of this vaccine were completely protected against morbidi-
ty, mortality, and establishment of latency following challenge with a range of HSV-1 and HSV-2 clinical isolates. We now 
know that the vaccine initiates an incredibly broad antibody response which induces antibody dependent cell-mediated 
phagocytosis and cytotoxicity (ADCP and ADCC).

The virus must be in complementing VD60 cells that produce endogenous gD. When the virus infects non-complement-
ing cells, it produces virions that cannot enter additional cells (since they lack gD). Thus, HSV-2 ΔgD virions undergo 
exactly one round of replication in their host before they are inactivated. This attenuation allows us to use HSV-2 ΔgD as 
the genetic backbone for creating a number of biological and therapeutic tools.
The ability of HSV-2 ΔgD to generate a potent ADCC response is unique for an immunogen. As a result, the mechanisms 
by which immunogens generate ADCC immunity in general are not well understood. At the same time, ADCC and ADCP 
are being increasingly recognized for their ability to protect against infectious diseases and cancers. A growing body of 
literature points to ADCC as the main immune correlate for vaccine-mediated protection against influenza and HIV. We 
propose that vaccines against these pathogens must induce the creation of ADCC antibodies to be fully effective. To test 
this hypothesis, we have been recombining influenza A (IAV), HIV, and tuberculosis antigens into HSV-2 ΔgD and mea-
suring immune correlates of protection. Further studies with these and other recombinant HSV-2 ΔgD viruses will help 
us determine the mechanism of generating ADCC immunity as well as the potential of HSV-2 ΔgD as a vaccine vector 
specializing in ADCC.”
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