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CRITIQUE 1: 
 
Significance: 5 
Investigator(s): 2 
Innovation: 5 
Approach: 8 
Environment: 2 
 

Overall Impact: This application proposes to develop a recombinant HSV-2 vaccine based on 
protective immune results obtained with a live attenuated strain of HSV-2 in which a portion of ICP0 has 
been deleted (HSV-2 0ΔNLS).  Strengths of the application include the investigational team and the 
resources and environment that will be available to conduct the proposed studies.  Innovation is modest 
since the HSV-2 0ΔNLS vaccine strain has already been constructed.  There are several major 
concerns and many minor concerns with the proposed research.  First, the preliminary data provided 
lacks critical details necessary to make meaningful comparisons that clearly demonstrate that these 
results have significant value to the field.  Second, the rationale for executing a strategy to develop a 
recombinant subunit vaccine based on further testing of the HSV-2 0ΔNLS strain is not well-justified 
and thus, is likely to have little impact given the results that basically confirm that the HSV-2 0ΔNLS 
vaccine stimulates immune responses against antigens already reported in the literature.  Third, the 
proposed approach has weaknesses in the study design which further dampen enthusiasm for the 
proposed studies.  In particular, the approach for producing the candidate subunit antigens and 
adjuvanting them with appropriate immunostimulatory molecules is not described in sufficient detail to 
inspire confidence that these studies will lead to the development of an HSV-2 vaccine candidate for 
clinical evaluation.  In summary, the concerns negatively impact the overall level of enthusiasm for the 
proposed studies as a strategy that will ultimately lead to a promising HSV-2 candidate vaccine for 
clinical evaluation. 

 

1. Significance: 

Strengths  

 The PI has engineered a live attenuated HSV-2 strain (HSV-2 0ΔNLS) which appears to 
stimulate reasonable protective immune responses in mouse and guinea pig infection models. 

Weaknesses 

 The preliminary data provided by the PI is hard to assess in terms of how good the protective 
immune response really is to the HSV-2 0ΔNLS vaccine.  For example, the gD2 control 
adjuvanted with alum/MPL should have provided a better protective immune response than 
what is presented.  Details such as the strain of mouse that was used, the gD2 alum/MPL 
vaccine composition, source of the raw materials, and method of preparation were not provided.  
In addition, the route of administration used (footpad) is not normally used and could have been 
the cause for lack of a robust immune response to the gD alum/MPL formulation.  

 Although the PI claims that the HSV-2 0ΔNLS is 10-100 times more effective than the gD2-
based vaccine that they tested, the advantage of recombinant subunit vaccines is that they can 
typically be produced in much larger quantities at lower cost.  Thus, it is conceivable that 
administration of 10-100 times the dosage used might result in equivalent protection as that 
observed for the HSV-2 0ΔNLS vaccine without the concerns associated with live vaccines. 

 The strategy to develop a subunit vaccine based on the proposed studies with the HSV-2 
0ΔNLS vaccine and other attenuated live viral vaccines lacks a compelling rationale.   
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2. Investigator(s): 

Strengths  

 The investigational team is well-qualified to conduct the proposed studies. 

Weaknesses 

 None noted. 

 

3. Innovation: 

Strengths 

 The most innovative aspect of the proposed studies is the HSV-2 0ΔNLS strain. 

 Of interest is the cellular immune response assays apparently developed in the laboratory of a 
Co-investigator (Dr. Carr). 

Weaknesses 

 The proposed evaluation of already discovered HSV-2 antigens as potential targets for HSV-2 
subunit vaccine development is not very novel. 

 

4. Approach: 

Strengths 

 The only interesting study is Experiment 2-2. 

Weaknesses 

 If the central goal of the proposal is to “define the minimal requirements for a superior HSV-2 
vaccine” so that a subunit vaccine can then be designed, it is unclear why the screening of other 
attenuated viruses and latency studies proposed in Specific Aim 1 are necessary and what 
value such studies would ultimately have on the HSV-2 vaccine development field.  For 
example, the AD472 construct has already been tested by MedImmune.  It is not obvious that 
testing of AD472 in the proposed assays is going to generate significant new information. 

 The proposed approach in Specific Aim 2 to “define which viral proteins are dominant antigens 
in animals immunized with the…HSV-2 0ΔNLS vaccine” and then use this knowledge to 
develop a subunit vaccine is not well-justified; one could use a sub-lethal dose of HSV-2 MS in 
mice and obtain the same or better results since ICP0 is considered by some to be a good 
target antigen for vaccine development.  In addition, determination of the dominant antigens by 
antibody response and then assuming that these are the best targets for development of an 
HSV-2 vaccine is not well-rationalized.  Further, the preliminary data provided suggests that the 
likely outcome of conducting the proposed studies is that antigens will be selected which are 
already known.  If the objective is to develop a subunit vaccine using the HSV-2 0ΔNLS strain to 
identify key antigens, then the guinea pig studies proposed in Specific Aim 2 are not likely to 
generate valuable data. 

 In general, the subunit vaccine development approach proposed in Specific Aim 3 to “determine 
if a combination of dominant HSV-2 antigens and potent adjuvant elicit protection against HSV-2 
that is comparable to the live HSV-2 0ΔNLS vaccine” lacks sufficient detail to be convincing 
enough to believe that these studies will lead to the identification of a promising lead candidate 
for development as an HSV-2 vaccine for clinical evaluation.  For example, a detailed plan for 
producing and adjuvanting candidate subunit proteins was not provided.  The logic of using 
alum/MPL as the only “potent adjuvant” is not clear given the preliminary results provided by the 
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PI suggesting that the alum/MPL used does not stimulate protective immune responses in 
animals. 

 

5. Environment: 

Strengths 

 The facilities and environment are adequate to conduct the proposed studies. 

Weaknesses 

 None noted. 

 

Protections for Human Subjects: 

Not Applicable (No Human Subjects) 

 

Vertebrate Animals: 

Acceptable 

 The five points are addressed. 

 

Biohazards: 

Acceptable 

 The facilities are capable of safely handling any biohazardous materials generated through the 
performance of the activities associated with this project. 

 

Budget and Period of Support: 

Recommended budget modifications or possible overlap identified: 

 The budget for guinea pig studies in Years 1-3 is not necessary to conduct the proposed 
studies. Thus, the entire subaward budget for the guinea pig studies for years 1-3 should be 
deleted. 

 
 
CRITIQUE 2: 
 
Significance: 3 
Investigator(s): 2 
Innovation: 3 
Approach: 5 
Environment: 2 
 

Overall Impact: The goal of this proposal is to compare live attenuated and subunit vaccine strategies 
for the protection against HSV-2 infection.  Preliminary data from the PI has demonstrated that a live 
HSV-2 ICP0- mutant virus yielded 10-100 times better protection against HSV-2 in both mice and 
guinea pigs relative to the gD-2 subunit vaccine; this proposal will assess whether this protection is 
related to the presentation of the entire proteome to the immune system (live attenuated) or whether 
there are dominant antigens other than gD-2 that are important for superior protection (subunit 
vaccine).  The PI has assembled an impressive research team with expertise in virology, immunology 
and vaccinology to execute the proposed studies.  The development of a protective HSV-2 vaccine is of 
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major public health importance.  The major weakness of this proposal is that the translatability of the 
candidate vaccines that are protective in animals to the human is not addressed.  Moreover, there is no 
explanation as to why antigens that are immunodominant in mice and/or guinea pigs would necessarily 
be immunodominant in humans; this would not be an issue in the live-attenuated vaccine which 
expresses most of the HSV-2 proteome but a major issue in the subunit vaccine studies.  The lack of 
description of statistical analyses is also a weakness.  Overall, this is a well-written proposal from an 
excellent research team to study an important public health issue that may lead to the rationale design 
of protective HSV-2 vaccine. 

 

1. Significance: 

Strengths  

 It is of paramount public health importance to develop of protective vaccine to HSV-2. 

 The development of a protective vaccine to genital herpes would have a significant impact on 
public health.  

Weaknesses 

 The translatability of a protective HSV-2 vaccine in animals to humans is not discussed and is a 
major weakness. 

 

2. Investigator(s): 

Strengths  

 The PI has a track record of HSV research over 20 years and has constructed and analyzed 
and published studies on the live-attenuated HSV-2 ICP0- mutant to be studied in this proposal. 

 The PI has assembled a team capable of performing the outlined studies including Dr. 
Gershburg (assist in baculovirus vector construction for over-expressing HSV-2 proteins), Dr. 
Carr (analysis of T cell effector function), Dr. Cardin (genital HSV-2 model), and Dr. Bernstein 
(expert in genital HSV-2 animal models). 

Weaknesses 

 None noted. 

 

3. Innovation: 

Strengths 

 Innovation comes from several methods and reagents to differentiate effective from ineffective 
HSV-2 vaccines in animal models including novel challenge viruses whose spread may be 
visualized in vivo and a novel assay for quantifying pan-HSV-2 IgG.  

Weaknesses 

 The vaccine platforms or animal models are standard in the field.  

 

4. Approach: 

Strengths 

 Compelling preliminary data suggests a greater protection using the ICP0- mutant virus than the 
gD-2 subunit vaccine; Aim 1 will test more severely attenuated mutant viruses in an attempt to 
achieve an optimal balance between safety and efficacy. 
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 The studies are feasible and the reagents necessary to perform the studies described in Aim 1 
are available. 

 Aim 2 may uncover novel HSV-2 antigens that are dominant targets of the immune response in 
animals. 

 Aim 3 will directly compare a subunit vaccine composed of identified dominant proteins with the 
live attenuated vaccine in both mice and guinea pigs: the results will determine if the subunit 
platform is equal to or superior to the live attenuated vaccine platform. 

Weaknesses 

 Sterilizing immunity was not achieved using the current ICP0- mutant virus and there is some 
concern that more severely attenuated viruses would lead to lower protection. 

 There is a lack of description of statistics including power calculations and data analyses. 

 There is no explanation provided to support the notion that (1) immunodominant antigens in 
mice or guinea pigs would be the same as those in humans and, (2) dominant B cell antigens 
will be dominant T cell antigens. 

 Aim 3 will test subunit vaccines, the proteins of which will be determined from the results of Aim 
2: there is some concern that the identified proteins may be difficult to express and purify for use 
in a vaccine and thus a problem with feasibility of this Aim. 

 

5. Environment: 

Strengths 

 The environments at the 3 institutions (Southern Illinois University, Oklahoma University and 
University of Cincinnati) are excellent.  

Weaknesses 

  None noted. 

 

Protections for Human Subjects: 

Not Applicable (No Human Subjects) 

 

Vertebrate Animals: 

Acceptable 

 The description of housing the animals, the number of animals, and care of the animals is 
extensive and adequate. 

 

Biohazards: 

Acceptable 

 Use of and protection from biohazards are adequately addressed. 

 

Resource Sharing Plans: 

Acceptable 
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Budget and Period of Support: 

Recommend as Requested 

 
 
CRITIQUE 3: 
 
Significance: 2 
Investigator(s): 1 
Innovation: 4 
Approach: 4 
Environment: 1 
 

Overall Impact: A vaccine against herpes simplex (type 2) is an important public health objective. 
Recent clinical trials on subunit vaccine strategies (gD2 or gD2 & gB2) failed to provide protective 
immunity or sustained immunity despite encouraging data in pre-clinical animal model studies. The 
research proposal is based on an initial R21 grant which successfully generated a live attenuated HSV-
2 vaccine strain based on ICP0 mutant. A live virus vaccine is likely to produce a more effective and 
comprehensive immune response compared to a subunit vaccine approach. Most probably an impaired 
live virus is likely to also provide a longer lasting sustained protective immune response similar to a 
convalescent patient. Importantly, a live virus vaccine is likely to induce a more effective T cell 
response against critical antigens compared to a subunit vaccine approach. HSV has evolved various 
strategies to evade an immune response and ICP0 plays a key role in suppressing the interferon/ 
inflammatory response to infection. ICP0 is also important for viral reactivation and therefore any ICP0 
mutant based viral vaccine could be considered safer but will still establish latency. The gD2 protein is 
considered an important protective antibody and T cell target antigen but a live viral vaccine strategy 
induces an immune response to a number of viral antigens. The proposal seeks to evaluate vaccine 
strategies in mouse and guinea pig models to determine / identify dominant viral antigens associated 
with HSV-2 0deltaNLS attenuated vaccine strain and to additionally evaluate these as an alternative 
subunit vaccine strategy in comparison to the live vaccine in the animal models. The specific aims of 
the proposal will be performed by a team of investigators with relevant experience with both HSV and 
animal models (mouse or guinea pig). Although the proposal seeks to build on the success of the HSV-
2 ICP0 mutant vaccine strain developed by the PI, enthusiasm is slightly diminished as no strategy is 
outlined to develop an improved/ further attenuated ICP0 based vaccine strain. Instead existing 
attenuated HSV-2 strains (from other investigators) will be tested to compare the protective immune 
response and dominant antigens. Studies subsequently propose to characterize the dominant immune 
response to the ICP0 mutant strain in vaccinated animals. Followed by a final aim that will compare 
protection of identified antigens (used as subunit vaccine) compared to the live HSV-2 ICP0 vaccine 
strain. Consequently, the proposed aims are slightly disjointed and do not take into account that a 
dominant antibody/ immune response to specific antigens may not translate to protection. An 
alternative strategy of building a further attenuated ICP0 mutant virus vaccine that also expressed 
higher levels of gD2 would have increased enthusiasm for the proposed study. An additional concern is 
that some assays are not in place and in particular development of specific assays for the guinea pig 
might require too long a time line to be useful for the proposed study or indeed specific assays cannot 
be established. Overall the proposed study has potential to move forward the field based on past 
success but there are reservations associated with the focus on dominant antigens rather than defining 
or enhancing the immune response to protective antigens which are most likely not dominant antigens 
described (e.g. VP5).   

 

1. Significance: 

Strengths  
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 Development of a vaccine against HSV-2 is an important public health objective. The use of 
both mouse and guinea pig animal model to study the vaccine response increases enthusiasm 
for the pre-clinical animal model studies. The guinea pig model allows study of spontaneous 
viral reactivation in the genital tract which provides better relevance to the human disease and 
makes the proposed research translationally more relevant.  

Weaknesses 

 Potential weakness is the extensive focus on identified dominant antigens rather than 
development of a multi-attenuated HSV ICP0 based vaccine strain for further study. 
Undoubtedly, a live HSV-2 virus vaccine would have to be multi-attenuated before going forward 
to clinical trials. Although other HSV-2 strains will be investigated these have already been 
studied in other labs and do not carry a ICP0 mutation and so there is a potential lack of 
relevance to the vaccine strain developed by the PI.   

 

2. Investigator(s): 

Strengths  

 Excellent team of HSV investigators assembled into a team with defined roles in the proposed 
study. 

Weaknesses 

 None. 

 

3. Innovation: 

Strengths 

 The use of luciferase tagged virus to study HSV-2 spread in real time via bioluminescence 
imaging. Development of novel assays for detection of specific immune response in animal 
models.  

Weaknesses 

 Use of an attenuated ICP0 mutant virus is not innovative as it has already been studied and 
there is no proposal to improve the existing strain by multiple mutations of other pathogenicity 
genes (e.g. ICP34.5) which detracts from the innovation factor.  

 

4. Approach: 

Strengths 

 A comprehensive study is proposed with development of new assays to evaluate specific 
immune response in animal models.  

 Study of viral vaccine latency. 

Weaknesses 

 Enthusiasm is slightly reduced as the direction of the research goes from use of attenuated viral 
vaccine strains to testing subunit component vaccine strategies of identified dominant antigens. 
Potentially, a delay in producing recombinant purified proteins for subunit vaccine may result in 
this specific aim not being achieved. Additionally, sustained immune response would be an 
important factor for a human HSV-2 vaccine and this does not appear to factor into the 
proposed studies but this is a minor concern in this initial proof of principle study.  
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5. Environment: 

Strengths 

 Excellent facilities and defined co-ordination of effort by various well supported labs.  

Weaknesses 

 None. 

 

Protections for Human Subjects: 

Not Applicable (No Human Subjects) 

 

Vertebrate Animals: 

Acceptable 

 Acceptable animal model studies. 

 

Biohazards: 

Acceptable 

 

Budget and Period of Support: 

Recommend as Requested 

 

 

 

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. 

 

 

 

 


