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Instructions:  Please complete all of the items as instructed. Do not delete instructions.  Do not 

leave any items blank; responses must be provided for all items.  If your response to an item is 

“None”, please specify “None” as your response. “Not applicable” is not an acceptable response 

for any of the items. There is no limit to the length of your response to any question.  Responses 

should be single-spaced, no smaller than 12-point type.  The report must be completed using 

MS Word.  Submitted reports must be Word documents; they should not be converted to pdf 

format.   Questions?  Contact Health Research Program staff at 717-231-2825. 

 

1. Grantee Institution: Trustees of the University of Pennsylvania 

 

2. Reporting Period (start and end date of grant award period): 1/1/2011 – 12/31/2014 

 

3. Grant Contact Person (First Name, M.I., Last Name, Degrees): Gearline Robinson-Hall, 

BSF 

 

4. Grant Contact Person’s Telephone Number: 215-746-6821 

 

5. Grant SAP Number: 4100054874 

 

6. Project Number and Title of Research Project:   9- Personalized Cancer Vaccines and 

Somatic Tumor Mutations 

 

7. Start and End Date of Research Project: 7/1/2011 -12/31/2014    

 

8. Name of Principal Investigator for the Research Project:  George Coukos, MD, PhD 

 

9. Research Project Expenses.   

 

9(A) Please provide the total amount of health research grant funds spent on this project for 

the entire duration of the grant, including indirect costs and any interest earned that was 

spent:    

 

$400,238.06     

 

9(B) Provide the last names (include first initial if multiple individuals with the same last 

name are listed) of all persons who worked on this research project and were supported with 

health research funds.  Include position titles (Principal Investigator, Graduate Assistant, 

Post-doctoral Fellow, etc.), percent of effort on project and total health research funds 

expended for the position.  For multiple year projects, if percent of effort  varied from year to 

year, report in the % of Effort column the effort by year 1, 2, 3, etc..of the project (x% Yr 1; 

z% Yr 2-3  
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Last Name, First Name Position Title % of Effort on Project Cost 

Coukos, George Clinical Associate 1%Yr2-4;  2%Yr3 6323.96 

Robert, Annalisa Research Specialist 100%Y1-2 63,306.40 

 

 

9(C) Provide the names of all persons who worked on this research project, but who were not 

supported with health research funds.  Include position titles (Research Assistant, 

Administrative Assistant, etc.) and percent of effort on project.  For multiple year projects, if 

percent of effort varied from year to year, report in the % of Effort column the effort by year 

1, 2, 3, etc. of the project (x% Yr 1; z% Yr 2-3). 

 

Last Name, First Name Position Title % of Effort on Project 

Zhang, Lin Research Associate 4%Yr.1; 6%Yr2-3 

 

 

9(D) Provide a list of all scientific equipment purchased as part of this research grant, a short 

description of the value (benefit) derived by the institution from this equipment, and the cost 

of the equipment. 

 

Type of Scientific Equipment Value Derived Cost 

None   

 

 

10. Co-funding of Research Project during Health Research Grant Award Period.  Did this 

research project receive funding from any other source during the project period when it was 

supported by the health research grant? 

 

Yes_________ No___X_______ 

 

If yes, please indicate the source and amount of other funds: 

 

 

11. Leveraging of Additional Funds 
 

11(A) As a result of the health research funds provided for this research project, were you 

able to apply for and/or obtain funding from other sources to continue or expand the 

research?  

 

Yes_________ No_____X_____ 

 

If yes, please list the applications submitted (column A), the funding agency (National 

Institutes of Health—NIH, or other source in column B), the month and year when the 

application was submitted (column C), and the amount of funds requested (column D).  If 

you have received a notice that the grant will be funded, please indicate the amount of funds 

to be awarded (column E). If the grant was not funded, insert “not funded” in column E. 
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Do not include funding from your own institution or from CURE (tobacco settlement funds).  

Do not include grants submitted prior to the start date of the grant as shown in Question 2.  If 

you list grants submitted within 1-6 months of the start date of this grant, add a statement 

below the table indicating how the data/results from this project were used to secure that 

grant. 

 

A.  Title of research 

project on grant 

application 

B.  Funding 

agency (check 

those that apply) 

C. Month 

and Year  

Submitted 

D. Amount 

of funds 

requested: 

E. Amount 

of funds 

awarded: 

 

None 

NIH     

 Other federal 

(specify:_______) 

 Nonfederal 

source (specify:_) 

 $ $ 

 

11(B) Are you planning to apply for additional funding in the future to continue or expand 

the research? 

 

Yes_________ No____X______ 

 

If yes, please describe your plans: 

 

 

12. Future of Research Project.  What are the future plans for this research project? 

 

The project has been transferred to Switzerland, where I moved recently. 

 

 

13. New Investigator Training and Development.  Did students participate in project 

supported internships or graduate or post-graduate training for at least one semester or one 

summer? 

 

Yes_________ No______X____ 

 

If yes, how many students?  Please specify in the tables below: 

 

 Undergraduate Masters Pre-doc Post-doc 

Male     

Female     

Unknown     

Total     
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 Undergraduate Masters Pre-doc Post-doc 

Hispanic     

Non-Hispanic     

Unknown     

Total     

 

 Undergraduate Masters Pre-doc Post-doc 

White     

Black     

Asian     

Other     

Unknown     

Total     

 

 

14. Recruitment of Out-of–State Researchers.  Did you bring researchers into Pennsylvania to 

carry out this research project? 

 

Yes_________ No____X______ 

 

If yes, please list the name and degree of each researcher and his/her previous affiliation: 

 

 

15. Impact on Research Capacity and Quality.  Did the health research project enhance the 

quality and/or capacity of research at your institution?   

 

Yes_________ No____X______ 

 

If yes, describe how improvements in infrastructure, the addition of new investigators, and 

other resources have led to more and better research.  

 

 

16. Collaboration, business and community involvement.  

 

16(A) Did the health research funds lead to collaboration with research partners outside of 

your institution (e.g., entire university, entire hospital system)?  

 

Yes_________ No____X______ 

 

If yes, please describe the collaborations:  

 

 

16(B) Did the research project result in commercial development of any research products?  

 

Yes_________ No_____X_____ 

 



 5 

If yes, please describe commercial development activities that resulted from the research 

project:  

 

 

16(C) Did the research lead to new involvement with the community?   

 

Yes_________ No_____X_____ 

 

If yes, please describe involvement with community groups that resulted from the 

research project:  

 

 

17. Progress in Achieving Research Goals, Objectives and Aims.  
List the project goals, objectives and specific aims (as contained in the grant agreement).  

Summarize the progress made in achieving these goals, objectives and aims for the period 

that the project was funded (i.e., from project start date through end date).  Indicate whether 

or not each goal/objective/aim was achieved; if something was not achieved, note the reasons 

why.  Describe the methods used. If changes were made to the research 

goals/objectives/aims, methods, design or timeline since the original grant application was 

submitted, please describe the changes. Provide detailed results of the project.  Include 

evidence of the data that was generated and analyzed, and provide tables, graphs, and figures 

of the data.  List published abstracts, poster presentations and scientific meeting presentations 

at the end of the summary of progress; peer-reviewed publications should be listed under 

item 20. 

 

This response should be a DETAILED report of the methods and findings.  It is not sufficient 

to state that the work was completed. Insufficient information may result in an unfavorable 

performance review, which may jeopardize future funding.  If research findings are pending 

publication you must still include enough detail for the expert peer reviewers to evaluate the 

progress during the course of the project. 

 

Health research grants funded under the Tobacco Settlement Act will be evaluated via a 

performance review by an expert panel of researchers and clinicians who will assess project 

work using this Final Progress Report, all project Annual Reports and the project’s strategic 

plan.  After the final performance review of each project is complete, approximately 12-16 

months after the end of the grant, this Final Progress Report, as well as the Final Performance 

Review Report containing the comments of the expert review panel, and the grantee’s written 

response to the Final Performance Review Report, will be posted on the CURE Web site.   

 

There is no limit to the length of your response. Responses must be single-spaced below, 

no smaller than 12-point type. If you cut and paste text from a publication, be sure 

symbols print properly, e.g., the Greek symbol for alpha () and beta (ß) should not 

print as boxes () and include the appropriate citation(s).  DO NOT DELETE THESE 

INSTRUCTIONS. 
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Personalized Cancer Vaccines and Somatic Tumor Mutations - The purpose of this project is to 

understand whether personalized cancer vaccines can be based on the identification of somatic 

mutations on individual tumors. 

 

In the last two decades, intense clinical experimentation has maximized the benefits of 

chemotherapy for most solid tumors. However, cancer mortality remains considerably high, 

especially in adults, creating a pressing need for additional therapies.  

 

Cancer immunotherapy has made significant advances in the last two decades, with three 

randomized, multi-center, double-blind, controlled phase III clinical trials reporting positive 

results this year in follicular non-Hodgkin's lymphoma, melanoma and prostate cancer. However, 

additional optimization is needed. One limitation of currently used monovalent vaccines 

targeting a single cancer protein is that they can select for immune escape tumor variants. Whole 

tumor antigen vaccines have consistently outperformed single-target immunotherapy in early 

phase clinical trials, but they carry an overwhelming amount of “self” antigens, which could 

dampen immunogenicity, or vice versa, markedly increase the risk of autoimmunity, if immune 

therapy becomes potent enough with the advent of immune modulation. Developing polyvalent 

tumor vaccines comprised uniquely of cancer-specific proteins should thus maximize cancer 

vaccine efficacy and safety. However, the specific tumor-rejection antigens remain to date 

unknown for most solid tumors.  

 

Recent deep sequencing analyses have revealed that solid tumors harbor numerous somatic 

mutations, most of which differ among tumor specimens even within the same tumor type. We 

hypothesize that somatic missense point mutations acquired by tumor cells result in the 

expression of aberrant ‘non-self’ protein products, which are tumor rejection antigens. We 

further hypothesize that effective therapeutic immunization with whole tumor antigen vaccines is 

mediated in part through a potent response against these unique, mutated proteins. We proposed 

the following aims: 

 

 

Aim 1. Identify and validate somatic missense point mutations in advanced ovarian cancer using 

next generation high throughput sequencing. 

 

The subset of the mutations that alters the protein coding sequence creates neoantigens that may 

elicit cytotoxic T-cell reactivity. From a therapeutic prospective, the definition of the tumor 

associated epitopes on a patient-specific basis will provide the basis for enhancing T-cell 

targeting antigen therapy.  

In this study we analyzed the tumor samples of 11 patients with recurrent high-grade ovarian 

carcinoma that were previously enrolled in a dendritic cell (DC)-based autologous whole tumor 

vaccination and achieved antitumor immune response and clinical benefits.  DNA and RNA 

samples were harvested from tissue specimens and Next Generation Sequencing (NGS) was used 

to define the patient-specific set of potential tumor neo-antigens that could have specifically 

stimulated the antitumor T-cell immunity. We performed exome capture and paired-end 

sequencing using HiSeq2000 Illumina platform. As the definition of antigens, we selected for 

non-synonymous mutations that result in the expression of non-germ line protein sequences. In 

order to discriminate between germ line and tumor-specific mutations we performed whole-
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exome sequencing on tumor DNA (same DNA used for vaccine) and from matched blood for 

each patient.  Consistent with published results of others, we annotated 838 (~77 per tumors) 

somatic mutations in 690 protein coding genes. Although, we identified some recurrently 

mutated genes, the overall analysis confirmed the high heterogeneity in the ovarian cancer 

mutational spectrum as each patient has a unique set of tumor-specific aberrations. (Figure 1) 

From an immunological point of view, mutations in genes that are not expressed cannot lead to 

the formation of neo-antigens. Thus, we combine the transcriptome profiling (RNA-Sequencing) 

with the whole-exome sequencing analysis to exclusively focus on the expressed protein coding 

mutations. We found that of the 838 somatic mutations in coding genes, 460 occured in 

expressed genes. The remaining 378 arose in silent or low expressed genes, which mutations 

cannot be considered as potential neo antigens (Figure 1). RNA sequencing data were 

furthermore used to analize the expression level of the mutated genes. As a confirmation, we 

found that the 460 Somatic Expressed Mutations (SEM) occurred in actively transcribed genes. 

Although it has already been confirmed by two independent experiments (RNA sequencing and 

tumor exome sequencing), we decided to further validate the SEMs by targeted resequencing 

before being screened for T cell recognition. We generated a multiplexed panel of 384 amplicons 

specifically targeting each SEMs. Primers were specifically generated to spanning the exact 

chromosome position annotated with Illumina sequencing platform. In the primers design we did 

not included the SNPs that have been already described in Single Nucleotide Polymorphism 

Database (dbSNP). In order to confirm the somatic origin of the SEMs, for each patient we 

analyzed both tumor and blood DNA. Sequencing was performed on a PGM sequencer (Ion 

Torrent). Torrent Suite software (Ion Torrent) was used to align reads to the reference genome, 

and to generate run metrics and the variants were identified with Variant Caller software (Ion 

Torrent). An average of 70% of the mutations were validated by Ion Torrent platform, almost all 

of them were confirmed to be tumor-specific, only 9 on 471 mutations resulted to be germ line as 

the mutations were annotated in the matching blood sample. (Figure 2) 

By altering the protein coding sequence the somatic expressed mutations might generate patient-

specific neo antigens. We are currently performing high-resolution HLA genotyping for each 

patient by using a newly developed next-generation sequencing technology. By providing a 

deeply HLA typing for Class I and II alleles, this new technology will improve the reliability of 

the in silico prediction of peptide-MHC binding affinity.  

Discrepancies between DNA and RNA sequences are likely due to RNA editing mechanisms.  

Identifying true editing sites is still affected by bioinformatics bias due to the difficulty in 

properly mapping RNA-Seq reads. We developed a new bioinformatics approach that strongly 

reduces false-discovery rate. By comparing exome- and RNA-sequencing data we annotated 406 

potential editing sites among the 11 samples. Although still under validation, we are refining the 

lists of RNA somatic editing sites in ovarian cancer expressed genes.  

In contrast with the high heterogeneity found in the DNA somatic mutations, alterations in RNA  

editing seem to be a shared mutational mechanism in ovarian cancer. Currently, we are 

investigating the oncogenic function of two new ovarian cancer correlated editing mutations.We 

have found that both hypo- and hyper-RNA editing events occur in ovarian cancer patients and 



 8 

we have demonstrated that these alterations are shared among samples (Figure 3). Presently, we 

are investigating the possible clinical correlation between the editing events and ovarian cancer. 

We are also studying the biological function of these alterations in order to understand if they 

might confer or enhance tumorigenicity in vitro.                                                                         

RNA "editing" mutated proteins can also act as tumor-associated antigens and this represents an 

additional level of complexity in tumor biology and a completely new prospective in cancer 

immunotherapy.  

 

 

Aim 2:  

After we identified and validated the spectrum of the somatic expressed mutations specific for 

each of the ovarian cancer patients, we tested the immunogenicity of the potential tumor neo-

antigens that could have stimulated the antitumor T-cell immunity in the 11 patients under 

investigation. 

 

1) Identification of potential neo-epitopes based on HLA Peptide Binding Predictions algorithms. 

By using the NetMHC algorith, we derived a list of candidate epitopes (nonamer and decamer), 

predicted to bind with high affinity (<500nM) to the HLA-I alleles for each patient. An average 

of 3 to 7 potential neo-epitopes was predicted for each mutation in each patient. Based on the 

prediction model a total of 263 HLA-matched peptides were synthesized (with a median number 

of 26 peptides per patient), in order to cover the whole spectrum of predicted mutations among 

the patients analyzed. 

 

2) Confirmation of peptides HLAs binding. 

Although, the accuracy of in silico T-cell epitope prediction continuously improves, this toll is 

exclusively based on bioinformatic algorithms without biochemical experimental evidence. In 

order to validate the binding of a large set of predicted peptides to their cognate class I HLA 

alleles we used a recent cell-free assay developed by TcMetrix. This method allows evaluating 

the ability of a peptide to drive the refolding of HLA class I molecules and to assess the stability 

of HLA-peptide complexes in physiological condition. In brief, microtiter plates coated with 

HLA-peptide complexes are washed with acidic buffer to remove the original peptide and β2-

microglobulin (β2m) and immediately incubated with biotinylated β2m and peptides of interest.  

 

After staining with PE-streptavidin, effective peptide binding is determined by reading PE 

fluorescence. Furthermore, the kinetic of the signal duration (i.e. decay rate) reflects the stability 

of HLA-peptide complexes. Of interest, using this functional assay, more than 90% of in silico 

prediction was confirmed by the effective binding of peptide to HLA molecules, additionally this 

experiment also provided a specific assessment for the peptide-HLA complexes stability. 

 

3)Immuno-assays to screen for the presence of neoantigen-specific T cells in PBMC from 

vaccinated patients . 

Currently, we have performed functional cellular assays to screen T cells for their reactivity 

against mutated epitopes. Two major experimental settings are pursued in parallel. Unlike viral 

antigens, the unambiguous ex vivo detection of TAA-specific T cells in peripheral blood is well 

known to be challenging due to the very low frequency of circulating cells. We have been 

developing strategies to overcome this limitation by specifically expanding cells in short-term in  
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vitro stimulation assay (IVS), in order to increase the detection sensitivity.  

Initial set-up experiments were performed using cryopreserved PBMC from healthy donors with 

known reactivity against immunodominant viral epitopes derived from cytomegalovirus (CMV), 

Epstein-Barr virus (EBV) and influenza (Flu) tested individually or pooled (CEF peptide pool). 

In addition, HLA-A*0201 healthy donors or melanoma patients with known reactivity against 

Flu (M158–66 GILGFVFTL), EBV (BMLF1280-288 GLCTLVAML), CMV (pp65495-503 

NLVPMVATV) or the TAA Melan-A26-35 (ELAGIGILTV) epitope, respectively, were also 

analyzed. Preliminary data indicated that, as hypothesized, in vitro T-cell expansion significantly 

increased (up to 10-fold) the frequency of antigen-specific T-cell responses, thus improving 

detection sensitivity.  

The experimental set-up was then further validated in HLA-A2 patients with a set of HLA-A2-

restricted peptides from known TAA. Using the above mentioned set-up method, total PBMCs 

from the 11 ovarian cancer patients are currently being tested for their specific reactivity against 

the 263 HLA-matched mutated peptides that were predicted with the in silico algorithm. 

 

An alternative strategy is currently also under investigation. In this approach, T-cell stimulation 

is not provided by exogenous peptides, but rather by autologous DC (i.e. professional antigen-

presenting cells, APC) transfected with mutated mRNA encoding for the predicted SNPs; this 

allows the generation of multiple epitopes from individual or several proteins. The rationale of 

this alternative strategy is the possibility to bypass epitope prediction based on HLA haplotypes. 

 

 

Aim 3. Extend the approach for the prediction and validation of patient-specific tumor antigens 

to the entire cohort of patients vaccinated with autologous whole-tumor-cell vaccine. 

 

We demonstrated that immunization with whole tumor antigen in ovarian cancer patients is 

mediated in part through a potent response against specific somatic missense mutations.  

As a consequence of the intertumour heterogeneity (genetic diversity among the same tumor 

type), we confirmed that CD8+ T cells are able to recognize one or more neoepitopes from 

mutant proteins unique to that specific ovarian cancer patient.  

 

These results emphasize the need for personalized strategies for cancer immunotherapy that are 

compatible with mutational heterogeneity and the requirement of polyvalent tumor vaccines 

comprised uniquely of cancer-specific proteins in order to maximize cancer vaccine efficacy. 

After we validated the efficacy of our approach for discovering, prediction and validation of 

tumor neoantigens derived from individual tumors we decided to expand the cohort of patients 

analyzed and to correlate T cell immunoreactivity (pre and post vaccination) against somatic 

missense mutations with clinical response. 

 

Following the same experimental approach as was used for the first set of samples, we analyzed 

15 additional advance ovarian cancer patients that were previously enrolled in the whole tumor 

antigen clinical trial. We identified mutated candidate epitopes through sequential application of 

whole exome sequencing followed by HLA-binding prediction and screen of T-cell reactivity 

against mutant peptides. 
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In order to map all the expressed somatic mutations, we combined whole exome sequencing of 

matching PBMC and tumor DNA with gene expression data from tumor RNA (RNA- 

sequencing). Our analysis confirmed the high degree of heterogeneity in the spectrum of ovarian 

cancer somatic mutations. As well documented, somatic mutations in p53 gene were found to be 

the most recurrent in our cohort, although none of theme were predicted to be T-cell epitope 

candidates. BRAC1 and BRAC2 genes have been described as recurrently mutated in ovarian 

cancer; however, mutations in these genes are mainly germ line and consequently removed in 

our approach for antigen discovery.  

 

We are currently performing high-resolution HLA genotyping for each patient by using a newly 

developed next-generation sequencing technology. We will then follow the experimental 

approach, as described in Aim 2, for prediction and validation of mutated neo-antigens. 

By using a major histocompatibility complex-binding algorithm, we will derive candidate 

peptide epitopes encoded by nonsynonymous mutations in tumor-expressed genes predicted to 

bind with high affinity (<500nM) to the HLA-I alleles for each patient. 

 

 

 

Figure 1:  Schematic representation of exome sequencing and RNA-sequencing result 

(Illumina platform). 

 

 
 

Figure 2:  Results of targeted resequencing (Ion Torrent) of Somatic Expressed Mutations.   

 

Patient Mapped Reads Illumina Variants dbSNPs Amplicons Ion Torren Variants Not Validated Germ line %

1 328,127 35 3 32 26 6 0 81.25

2 385,484 43 10 33 25 8 2 75.75757576

3 405,04 59 7 52 31 21 1 59.61538462

4 377,567 63 6 57 42 15 0 73.68421053

5 358,751 9 2 7 5 2 0 71.42857143

6 316,88 47 14 33 25 8 3 75.75757576

7 303,575 20 7 12 8 4 0 66.66666667

8 498,08 62 9 53 40 13 0 75.47169811

9 408,65 29 4 24 13 11 1 54.16666667

10 309,67 37 7 30 20 10 0 66.66666667

11 389,567 59 8 51 35 16 2 70  
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Figure 3: Hypo and hyper RNA-editing in ovarian cancer. 

 

 

 

 

 

 

 

18. Extent of Clinical Activities Initiated and Completed.  Items 18(A) and 18(B) should be 

completed for all research projects.   If the project was restricted to secondary analysis of clinical 

data or data analysis of clinical research, then responses to 18(A) and 18(B) should be “No.” 

 

18(A) Did you initiate a study that involved the testing of treatment, prevention or 

diagnostic procedures on human subjects?  

______Yes  

___X__No  

 

18(B) Did you complete a study that involved the testing of treatment, prevention or 

diagnostic procedures on human subjects?  

______Yes  

___X__No  
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If “Yes” to either 18(A) or 18(B), items 18(C) – (F) must also be completed.  (Do NOT 

complete 18(C-F) if 18(A) and 18(B) are both “No.”) 

 

18(C) How many hospital and health care professionals were involved in the research 

project? 

______Number of hospital and health care professionals involved in the research 

project 

 

18(D) How many subjects were included in the study compared to targeted goals? 

 

______Number of subjects originally targeted to be included in the study 

______Number of subjects enrolled in the study 

 

Note: Studies that fall dramatically short on recruitment are encouraged to 

provide the details of their recruitment efforts in Item 17, Progress in Achieving 

Research Goals, Objectives and Aims. For example, the number of eligible 

subjects approached, the number that refused to participate and the reasons for 

refusal. Without this information it is difficult to discern whether eligibility 

criteria were too restrictive or the study simply did not appeal to subjects. 

 

18(E) How many subjects were enrolled in the study by gender, ethnicity and race? 

 

Gender: 

______Males 

______Females 

______Unknown 

 

Ethnicity: 

______Latinos or Hispanics 

______Not Latinos or Hispanics 

______Unknown 

 

Race: 

______American Indian or Alaska Native  

______Asian  

______Blacks or African American 

______Native Hawaiian or Other Pacific Islander 

______White 

______Other, specify:      

______Unknown 

 

18(F) Where was the research study conducted? (List the county where the research 

study was conducted.  If the treatment, prevention and diagnostic tests were offered in 

more than one county, list all of the counties where the research study was 

conducted.) 
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19. Human Embryonic Stem Cell Research.  Item 19(A) should be completed for all research 

projects.  If the research project involved human embryonic stem cells, items 19(B) and 19(C)  

must also be completed. 

19(A) Did this project involve, in any capacity, human embryonic stem cells?  

______Yes  

___X__No  

 

19(B) Were these stem cell lines NIH-approved lines that were derived outside of 

Pennsylvania? 

______Yes  

______ No  

 

19(C) Please describe how this project involved human embryonic stem cells:  

 

20.Articles Submitted to Peer-Reviewed Publications.  

 

20(A) Identify all publications that resulted from the research performed during the funding 

period and that have been submitted to peer-reviewed publications.  Do not list journal 

abstracts or presentations at professional meetings; abstract and meeting presentations should 

be listed at the end of item 17.  Include only those publications that acknowledge the 

Pennsylvania Department of Health as a funding source (as required in the grant 

agreement). List the title of the journal article, the authors, the name of the peer-reviewed 

publication, the month and year when it was submitted, and the status of publication 

(submitted for publication, accepted for publication or published.).  Submit an electronic 

copy of each publication or paper submitted for publication, listed in the table, in a PDF 

version 5.0.5 (or greater) format, 1,200 dpi. Filenames for each publication should include 

the number of the research project, the last name of the PI, and an abbreviated title of the 

publication.  For example, if you submit two publications for Smith (PI for Project 01), one 

publication for Zhang (PI for Project 03), and one publication for Bates (PI for Project 04), 

the filenames would be:  

Project 01 – Smith – Three cases of isolated 

Project 01 – Smith – Investigation of NEB1 deletions 

Project 03 – Zhang – Molecular profiling of aromatase 

Project 04 – Bates – Neonatal intensive care  

If the publication is not available electronically, provide 5 paper copies of the publication.   

 

Note:  The grant agreement requires that recipients acknowledge the Pennsylvania 

Department of Health funding in all publications.  Please ensure that all publications listed 

acknowledge the Department of Health funding. If a publication does not acknowledge the 

funding from the Commonwealth, do not list the publication. 
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Title of Journal 

Article: 

Authors: Name of Peer-

reviewed 

Publication: 

Month and 

Year 

Submitted: 

Publication 

Status (check 

appropriate box 

below): 

 

1.  None 

 

   Submitted 

Accepted 

Published 

 

20(B) Based on this project, are you planning to submit articles to peer-reviewed publications 

in the future?   

 

Yes_____X____ No__________ 

 

If yes, please describe your plans: 

 

We are in the process of submitting the publication 

 

 

21.Changes in Outcome, Impact and Effectiveness Attributable to the Research Project.  

Describe the outcome, impact, and effectiveness of the research project by summarizing its 

impact on the incidence of disease, death from disease, stage of disease at time of diagnosis, or 

other relevant measures of outcome, impact or effectiveness of the research project.  If there 

were no changes, insert “None”; do not use “Not applicable.”  Responses must be single-spaced 

below, and no smaller than 12-point type. DO NOT DELETE THESE INSTRUCTIONS.  There 

is no limit to the length of your response.  

 

None 

 

 

22.Major Discoveries, New Drugs, and New Approaches for Prevention Diagnosis and 

Treatment.  Describe major discoveries, new drugs, and new approaches for prevention, 

diagnosis and treatment that are attributable to the completed research project. If there were no 

major discoveries, drugs or approaches, insert “None”; do not use “Not applicable.”  Responses 

must be single-spaced below, and no smaller than 12-point type. DO NOT DELETE THESE 

INSTRUCTIONS.  There is no limit to the length of your response. 

 

None 

 

 

23.Inventions, Patents and Commercial Development Opportunities. 
 

23(A) Were any inventions, which may be patentable or otherwise protectable under Title 35 

of the United States Code, conceived or first actually reduced to practice in the performance 

of work under this health research grant?  Yes   No  X  

 

If “Yes” to 23(A), complete items a – g below for each invention. (Do NOT complete items 



 15 

 a - g if 23(A) is “No.”) 

 

a. Title of Invention:   

 

b. Name of Inventor(s):   

 

c. Technical Description of Invention (describe nature, purpose, operation and physical, 

chemical, biological or electrical characteristics of the invention):   

d. Was a patent filed for the invention conceived or first actually reduced to practice in 

the performance of work under this health research grant?   

Yes  No  

 

If yes, indicate date patent was filed:   

 

e. Was a patent issued for the invention conceived or first actually reduced to practice in 

the performance of work under this health research grant?   

Yes  No  

If yes, indicate number of patent, title and date issued:   

Patent number:   

Title of patent:   

Date issued:   

 

f. Were any licenses granted for the patent obtained as a result of work performed under 

this health research grant?  Yes   No  

 

If yes, how many licenses were granted?    

 

g. Were any commercial development activities taken to develop the invention into a 

commercial product or service for manufacture or sale?  Yes  No  

 

If yes, describe the commercial development activities:   

 

23(B) Based on the results of this project, are you planning to file for any licenses or patents, 

or undertake any commercial development opportunities in the future?  

 

Yes_________ No_____X_____ 

 

If yes, please describe your plans: 

 

 

24.  Key Investigator Qualifications.  Briefly describe the education, research interests and 

experience and professional commitments of the Principal Investigator and all other key 

investigators.  In place of narrative you may insert the NIH biosketch form here; however, 

please limit each biosketch to 1-2 pages.   
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