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CRITIQUE 1: 
 
Significance: 6 
Investigator(s): 1 
Innovation: 3 
Approach: 5 
Environment: 2 
 
Overall Impact: A talented and experienced investigator has submitted a proposal to characterize a 
live attenuated HSV2 vaccine using mouse and guinea pig models. Strengths of the application include 
the experience of the investigator, the environment, and the novelty of the vaccine construct. The 
vaccine is based on an innovative model in which the possibility of viral replication and limited spread 
can occur in the recipient and the further possibility that casual contacts may be exposed by shedding. 
As such, this approach is highly controversial for the additional reasons that recipients of the vaccine 
who have latent infection may be at greater risk for a more severe effect of the vaccine if unanticipated 
recombination occurs resulting in viral spread. These considerations are major weaknesses in the 
approach that result in the lowering of this reviewer�s enthusiasm for this vaccine concept. Additional 
weaknesses include the limits of protection by the vaccine such that an infection is established despite 
prior vaccination with the possibility of both horizontal and vertical spread including recombination with 
latent viruses already present in the vaccinated individual. Aspects of the immune evaluation showed 
innovation but others were unnecessarily complex, including the adoptive transfer experiments as an 
initial characterization of the potential for protective immunity. In addition, there is novelty in the IVIS 
imaging experiments in which the extent of infection will be monitored using light. There were additional 
concerns about the simultaneous inclusion of multiple animal models in a single description of an 
experiment in which the specifics of each animal model were not carefully separated and individually 
justified. Reagents, timing of infection, and its extent are radically different in mice and guinea pigs, yet 
both animal models were grouped together in a number of experiments that weaken the impact and 
significance of those proposed studies. The greatest challenge of this approach is the establishment of 
sufficient safety that an asymptomatic individual, despite being infected with a latent virus, will not be 
harmed or adversely effected by the vaccine virus by any of the possible routes of risk that were 
discussed. It is unclear whether this approach can be made sufficiently riskless to create a universal 
vaccine applicable to both sero-negative individuals and those already having virus infection and 
herpetic sequelae.  
 
1. Significance: 
Strengths  

• HSV infection causing genital ulcers is an important problem in all ethnic populations that 
impacts quality of life.  

• While not completely resolved, HSV and HIV may co-regulate each other�s progression and 
pathogenesis leading to exacerbation of disease for both pathogens.  

Weaknesses 

• The fundamental thesis of this proposal is that an attenuated but replication competent HSV-2 
mutant virus will be a satisfactory vaccine alternative. HSV replicates in neurons and in the eye, 
the tenability of a live replicating virus is nil since the author�s data suggests viral shedding 
which could lead to unanticipated vertical and horizontal infection of unaware casual contacts 
and might expose pregnant women to teratogenic effects on their developing conceptus.  
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• Applicant commingles studies of mice and guinea pigs without clearly differentiating qualities of 
each in a confusing manner that detracts from this reviewer�s understanding of the unique 
capabilities of each model lessening the impact of this study.  

• The immunologic analysis is unnecessarily complex and overly ambitious in Aim 3, as a simpler 
evaluation of qualities of T cells elicited by the vaccine without resorting to adoptive transfer is 
the most reliable test of the protective capability of the immune response. The value of a live 
replicating vaccine would be to prevent infection and horizontal spread, yet preliminary data 
clearly demonstrate challenge vaccine shedding after vaccination which defeats the purpose of 
the vaccination. The demonstrated need of prevention of spread is not attained using this 
vaccination formula.  

 
2. Investigator(s): 
Strengths  

• Applicant has been reasonably productive since 2009, co-authoring five publications in the HSV 
field.  

• The applicant has experience with HSV mutants and vaccine studies.  
• Applicant has an existing R21 investigating a vaccine virus that is the basis for this application.  
• Co-applicant has strong record in HSV vaccine and immunopathology studies that complements 

the PI.  
Weaknesses 

• None noted. 
 
3. Innovation: 
Strengths 

• ICP0 mutant HSV-2 vaccines are a newer less researched topic that differ from traditional 
protein subunit, replication defective, or live severely attenuated HSV-2 virus vaccines.   

• The use of a live attenuated virus as an HSV vaccine is a controversial approach that has many 
detractors, yet it remains an innovative strategy.  

• Assessment of viral spread and establishment of latency of the ICP0 mutant virus employs 
novel approaches that show creativity.  

• Use of imaging is a creative approach of demonstrating HSV vaccine efficacy.  
Weaknesses 

• Feng Yao developed an HSV-1 vaccine that is missing both copies of ICP0 and has 
demonstrated that it protects against HSV-2 genital disease in the guinea pig. Consequently, 
the ICP0 concept is well established, but has been thought of more as part of a highly 
attenuated virus that would be replication-defective.  

• The evaluation of the protective capacity of the virus is very straightforward without employing 
technology beyond what is standard practice. 

• Immunology experiments do not break new ground and are unlikely to provide new insight into 
protective capacity of HSV vaccines accounted for by immunologic mechanisms.  

 
4. Approach: 
Strengths 
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• Vaccine aims which evaluate protection based on assessment of survival and shedding are well 
designed and will provide important information concerning the strength of the vaccine virus.  

• Imaging experiments will provide precise localization of the challenge virus and the extent of 
protection.  

Weaknesses 

• The use of replication-defective viruses, particularly when used in latently infected individuals, 
impose certain risks as they might regain replication competence in the presence of wildtype 
virus or reactivate latent wildtype virus infections (Brans and Yao, 2010). This problem with the 
approach seems irreconcilable as a viable strategy for a vaccine that would have widespread 
clinical use. 

• The barrier that needs to be overcome is a safety issue regarding viral spread and shedding 
that has not been successfully met by this virus vaccine candidate.  

• While the HSV ICP0 mutant has valuable properties, it is unable to prevent infection, thereby a 
problem of horizontal transmission remains.  

• Data in Figure 8B show shedding of the vaccine virus from the eye which is an untenable 
situation in the field and would expose casual contacts, potentially immunosuppressed or 
others, who are contraindicated for the virus to have exposure. How will this virus vaccine be 
prevented from being transmitted if it naturally sheds from individuals who receive it?  

• Aim 3.1 proposes an adoptive transfer experiment that is complex and without sufficient 
justification that results will be indicative of protective immunity. Simple ex vivo correlation of 
immune response characteristics in animals that are protected is a more realistic initial 
experiment.  

• Applicant proposes in Aim 3.3 the more realistic analysis of T cell infiltrates, but makes a 
confusing argument in which mice and guinea pigs are interwoven in a single paragraph. The 
experimental models are vastly different and should not be mixed in a single proposed 
experiment.  

• Aim 3.2 states that a polyclonal antibody response will be evaluated and this is a part of the 
initial rationale but diverges with a proposed evaluation of T cell qualities, including 
polyfunctional phenotype without proper discussion of what qualities are likely to be most 
associated with protection and the basis for choosing functional response characteristics.  

• Preliminary data shown in support of Aim 3.3 demonstrates that ICP0 mutant viruses are 
incapable of preventing infection which could eventually lead to shedding and persistence which 
was not evaluated in the proposal. Long term durability experiments would be needed to 
evaluate if eventually there is breakthrough and shedding that could result in horizontal 
transmission of the challenge virus.  

• Aim 2.1 which proposes to evaluate vaccine induced protection against genital herpes is a 
combination of guinea pigs and mice in which there are vast differences in evaluations that 
should not be admixed as they are in this proposal. Reagents, extent of challenge, virus 
inoculation, regimens, and timeframes are different among these two different species.  

 
5. Environment: 
Strengths 

• The equipment and facilities at SIUSM are sufficient for achieving the goals of this application.  

• The co-investigator at DMEI is a leader in the field of herpes virus vaccines and immune 
response, and has developed necessary facilities to conduct experiments that will be supportive 
of the goals of the application.   
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Weaknesses 

• Some concern about the collaborative atmosphere at SIUSM as few kindred souls in the 
virology or herpes virus field are mentioned with respect to scientific environment.   

 
Protections for Human Subjects: 
Not Applicable (No Human Subjects) 
Data and Safety Monitoring Plan (Applicable for Clinical Trials Only): 

Not Applicable (No Clinical Trials) 
 
Vertebrate Animals: 
Acceptable 
 
Biohazards: 
Unacceptable 

• No specific plans for containment of HSV at SIUSM.  

• A specific BSL2 containment facility is described for the DMEI site.  
 
Resource Sharing Plans: 
Acceptable 
 
Budget and Period of Support: 
Recommend as Requested 
 
 
CRITIQUE 2: 
 
Significance: 2 
Investigator(s): 2 
Innovation: 2 
Approach: 4 
Environment: 2 
 
Overall Impact: Genital HSV infection is a significant cause of morbidity worldwide and also increases 
the risk of HIV infection, which is an important cause of morbidity and mortality worldwide. There is 
currently no effective HSV vaccine. However, an effective HSV vaccine would significantly reduce 
morbidity and mortality from these viral causes. The results of the proposed work have the potential to 
significantly move forward the field of HSV vaccine research.  Additional major strengths of the 
application are an outstanding team of investigators and environment and significant innovation in that 
the approach of creating an attenuated HSV-2 vaccine candidate is novel. An additional strength is a 
straight forward experimental approach, most of which is feasible and which directly compares their 
candidate vaccine to other contenders undergoing clinical evaluation in clinically applicable models.  
Enthusiasm for the application is mitigated by minor weaknesses in the approach which include lack of 
description of alternative approaches, feasibility of obtaining alternate viral vaccine candidates for 
comparison with the vaccine candidate of interest, and lack of description of future directions.  Finally 
an additional minor weakness is that handling of biohazards is not described. 
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1. Significance: 
Strengths  

• Genital HSV infection is a significant cause of morbidity worldwide and also increases the risk of 
HIV infection, which is an important cause of morbidity and mortality worldwide. There is 
currently no effective HSV vaccine and an effective HSV vaccine would significantly reduce 
morbidity and mortality from these viral causes.  The results of the proposed work have the 
potential to significantly move forward the field of HSV vaccine research.   

Weaknesses 

• No major weaknesses. 
 
2. Investigator(s):  
Strengths  

• The PI is well-qualified and possesses the necessary expertise to carry out the proposed work. 
• The Co-investigator, Dr. Carr, provides additional expertise in studying T cell immunity and in 

using the genital HSV-2 mouse model. 
Weaknesses 

• No major weaknesses. 
 
3. Innovation: 
Strengths 

• The proposed approach of creating an attenuated HSV-2 vaccine candidate is highly innovative. 
Weaknesses 

• No major weaknesses. 
 
4. Approach: 
Strengths 

• The experimental approach is straight forward and most of it is feasible and highly likely to yield 
interpretable data which will move the field forward. 

• Direct comparison of their candidate vaccine to other contenders undergoing clinical evaluation, 
in clinically applicable models represents a specific strength of the approach.   

Weaknesses 

• There is no description of alternative plans if the initial experiments do not provide the expected 
efficacy results. 

•  The source of the alternative viral vaccine candidates (HSV-2 ∆UL9, HSV-2 ∆ICP34.5-∆vhs) to 
be compared with HSV-2 0∆NLS, is not clear making the feasibility of much of the comparison 
work uncertain. 

• The justification for numerous time points for Experiments, 2.1, 2.2, 3.1 (3, 6, and 3 
respectively) is not provided. 

• There is no discussion of how the HSV-2 viral vaccine candidates would be evaluated/modified 
for protection against HSV-1 infection (another contributing cause of genital HSV infection), 
either as a proposed work or future direction.   
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5. Environment: 
Strengths 

• Facilities and resources are sufficient for completing the proposed work.  
Weaknesses 

• No major weaknesses. 
 
Protections for Human Subjects: 
Not Applicable (No Human Subjects) 
 
Vertebrate Animals: 
Acceptable 
 
Biohazards: 
Unacceptable 

• Handling of biohazards are not described in the application. 
 
Budget and Period of Support: 
Recommend as Requested 
 
 
CRITIQUE 3: 
 
Significance: 4 
Investigator(s): 2 
Innovation: 3 
Approach: 5 
Environment: 2 
 
Overall Impact: Live attenuated vaccines have been used successfully to eradicate or control many 
virus infections such as smallpox, poliomyelitis, mumps, measles, rubella, chickenpox and shingles. 
Current vaccine for HSV-2 is a subunit vaccine composed of the gD protein. The investigators have 
shown that HSV-2�s ICP0 gene mutants, such as HSV-2 0ΔNLS, are attenuated and elicit an immune 
response that is 10 to 100 times more protective against genital herpes than the gD subunit vaccine. 
Thus the research, if successful, has high impact. However, the proposal did not address some of the 
important questions such as the stability of the mutant virus in an event of virus recombination and the 
safety of these viruses in individuals who have already been latently infected. 
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NIH has modified its policy regarding the receipt of resubmissions (amended applications). 
See Guide Notice NOT-OD-10-080 at http://grants.nih.gov/grants/guide/notice-files/NOT-OD-
10-080.html.                                                                                                                                            
The impact/priority score is calculated after discussion of an application by averaging the 
overall scores (1-9) given by all voting reviewers on the committee and multiplying by 10. The 
criterion scores are submitted prior to the meeting by the individual reviewers assigned to an 
application, and are not discussed specifically at the review meeting or calculated into the 
overall impact score. For details on the review process, see 
http://grants.nih.gov/grants/peer_review_process.htm#scoring. 
 
 
 
 


