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The Influence of Sirt2 on the Warbug Effect in Myc-driven Tumors 
 
Alexandra V. Schmidt and Eric S. Goetzman 
Human Genetics, Graduate School of Public Health, University of Pittsburgh 
 
Background: About 30% of patients with the most common form of primary liver cancer, hepatocellular 
carcinoma (HCC), develop a molecular subtype associated with rapid tumorigenesis due to high levels 
of c-MYC expression. This phenotype is attributed to c-MYC’s role as a major driver of glycolysis, and 
subsequently, the Warburg effect. Recent studies suggest a therapeutic benefit of inhibiting the lysine 
deacetylase enzyme sirtuin 2 (SIRT2), which slows the rate of cellular proliferation and invasion in 
many human cancer cell lines. SIRT2 localizes to both the nucleus and cytoplasm, and has been 
shown to interact with MYC and several glycolytic enzymes in these respective cellular compartments. 
Although it’s been shown that SIRT2 maintains the stability and activity of the pro-Warburg glycolytic 
enzyme isoforms pyruvate kinase M2 (PKM2) and lactate dehydrogenase A (LDHA), the effect of these 
interactions has not been tested in vivo. I hypothesize that deletion of Sirt2 in vivo will slow the tumor 
growth rate through regulation of the Warburg effect, but only in tumors that express high levels of the 
major transcription factor, MYC. 
Methods: A novel HCC mouse model was created by crossing a strain harboring an inducible c-MYC 
transgene in the liver with a Sirt2-/- strain. Whole livers were isolated and weighed at 17, 36, and 50 
days post-induction of c-MYC. Livers were homogenized for western blot analysis. Global blood 
glucose and lactate levels were measured with handheld meters throughout disease progression. 
Results: Western blots show that Sirt2-/- HCC tumors have less MYC, but higher PKM2 and LDHA 
protein levels, than control tumors. During disease progression, Sirt2-/- mice have delayed pyruvate 
kinase isoform switching from PKL/R to PKM2. Although survival times are similar between control and 
Sirt2-/- HCC mice after c-MYC induction, tumors are significantly smaller at death and blood lactate 
levels are lower. 
Conclusion: Molecular and physiological evidence suggests that Sirt2 deficient mice have a 
delay in Myc-driven HCC tumorigenesis but die from a more lethal tumor type. Studies are 
underway to tease apart the effects of nuclear Sirt2 on transcriptional reprogramming through 
Myc stabilization versus the direct effects of cytosolic Sirt2 on glycolytic enzymes via 
deacetylation. 



Implementation and Evaluation of a Genetic Services Referral Phone Line in the New York Mid-

Atlantic Consortium (NYMAC) Region 

Alyson E. Evans, BS1, Beth Vogel, MS, CGC2, Robin E. Grubs, MS, PhD, LCGC1, Todd M. Bear, PhD, MPH1, 

Yu-Fen Chou, PhD2, Andrea L. Durst, MS, DrPH, LCGC1 

1Graduate School of Public Health, University of Pittsburgh, Department of Human Genetics
2Wadsworth Center, New York State Department of Health 

Abstract 

The NYMAC Regional Genetics Network implemented the Genetic Services Referral Phone Line 

in August 2018 with the goal of improving access to genetic services for medically underserved 

populations. During the first year, the phone line was under-utilized despite multiple marketing efforts 

to increase awareness of phone line services amongst individuals and healthcare providers. 

NYMAC staff are tasked with maintaining a regional genetics service directory and staffing the 

phone line. Between August 2018 and February 2020, phone line utilization was tracked and analyzed 

based on a phone line call volume, number of callers who were referred to relevant genetic services or 

support resources, and number of individuals who contacted phone line staff via email. Online activity 

surrounding digital and email marketing campaigns was also tracked. Preliminary qualitative interviews 

were conducted to gauge healthcare provider perceptions of the phone line and implementation 

process.  

The phone line received 67 calls from 51 unique callers, as well as 7 email inquiries between 

August 2018 and February 2020. A total of 19 phone and email inquiries were handled by NYMAC 

phone line staff, providing those inquiring with referral information or contact information for support 

resources. The initial digital marketing campaign (Facebook, Instagram, Google search, etc.) reached 

over 250,000 individuals in targeted medically underserved areas throughout Maryland and Delaware 

and generated over 30,000 website clicks. The provider email campaign reached more than 48,000 

healthcare providers in the NYMAC region and generated 131 website clicks. A subsequent digital 

marketing campaign was launched in New York starting in January 2020.  

As the phone line continues to receive sparse calls, additional analysis of call volume and online 

marketing reach is needed in order to guide further implementation efforts. Future studies regarding 

individual or healthcare provider attitudes and beliefs about decreasing barriers and improving access 

to genetic services may be warranted. Improving access to genetic services in medically underserved 

areas is of public health significance, and lessons learned from this project will inform future NYMAC 

efforts to reach individuals in need of genetic services.  



Claire McDonald, Department of Human Genetics

Lynch syndrome is a relatively common hereditary cancer syndrome that is highly underdiagnosed in 
the United States. Management guidelines for cancer prevention exist, but it is unclear how well 
individuals with Lynch syndrome understand these guidelines. This study aims to assess knowledge of 
and adherence to these guidelines in adults with a diagnosis of Lynch syndrome. A survey was 
distributed via social media sites of Lynch syndrome advocacy groups. Results are pending.  



Transcriptome-wide association study of human facial shape identifies potential 
mediating genes 
 
Dongjing Liu 1, Myoung Keun Lee 2,Jacqueline T. Hecht 3, George L. Wehby 4, Lina M. Moreno 5, Carrie L. 
Heike 6, Mary L. Marazita 1,2, Peter Claes 7,8, Seth M. Weinberg 1,2, John R. Shaffer 1,2 
 
1Department of Human Genetics, University of Pittsburgh, Pittsburgh, Pennsylvania, United States of America; 
2Department of Oral Biology, University of Pittsburgh, Pittsburgh, Pennsylvania, United States of America 
3Department of Pediatrics, University of Texas McGovern Medical Center, Houston, Texas, United States of 
America; 4Department of Health Management and Policy, University of Iowa, Iowa City, Iowa, United States of 
America; 5Department of Orthodontics, University of Iowa, Iowa City, Iowa, United States of America; 
6Department of Pediatrics, Seattle Children's Craniofacial Center, University of Washington, Seattle, Washington, 
United States of America; 7Department of Electrical Engineering, ESAT/PSI, KU Leuven, Leuven, Belgium; 
8Department of Human Genetics, KU Leuven, Leuven, Belgium 
 
 
Genome-wide association studies (GWAS) have now identified hundreds of independent 
genomic loci influencing the normal-range variation in human facial shape.  As most of 
these GWAS peaks are in non-coding intergenic regions, identifying the relevant genes at 
these loci is often not straightforward.  We conducted a transcriptome-wide association 
study (TWAS) in 2,329 individuals with three-dimensional facial images and genome-wide 
data with the goal of identifying potentially functional mediators of the SNP-trait 
associations. We divided the full face into hierarchically arranged facial segments, and 
generated multi-dimensional phenotypes representing the shape variation within each 
segment. Gene expression levels were imputed by fitting prediction models trained using 
PrediXcan and UTMOST, and were then tested for association with the multi-dimensional 
facial phenotypes. Eleven genes at six loci (WARS2, RUVBL1/EEFSEC/SEC61A1/GATA2, 
CRB1, HOXD4, SUPT3H/VEGFA, PDK4, LINC01152) showed significant associations in four 
potentially relevant tissues, all of which overlap or are nearby known GWAS loci. We 
revisited the SNP-trait associations at these loci, while conditioning on predicted gene 
expression to identify the most likely contributing genes at each locus. In some cases, the 
nominated genes had an unknown role in craniofacial development or disease, indicating 
potentially novel associations. We also identified five suggestive loci which yielded a much 
stronger expression-trait p-value than SNP-trait p-value. These loci were missed in GWAS 
and therefore represent new candidates, which await follow-up together with the 
prioritized genes. Taken together, these findings demonstrate the benefits of TWAS in 
mapping facial genes.  
 
 



Authors: Jessica Tiner1, Nicola L. Hawley2, Daniel E. Weeks1, Ryan L. Minster1, Guanyun 
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Title: The utility of combining CREBRF genotype with BMI to screen Samoans for type 2 
diabetes 

Abstract:    

Type 2 diabetes is a major global health concern. This particularly affects Samoans, who 
have high rates of obesity (66% of women and 45% of men) and, as a result, face high rates of 
obesity-related morbidities including diabetes. In Samoa in 2013, 23% of women and 21% of 
men were diabetic. A minor allele of common genetic variant in Samoans, rs373863828 
(CREBRF:p.R457Q) has been associated with a 1.6-fold lower risk of diabetes. The ADA 
recommends testing for diabetes in adults when BMI is >25 kg/m2. Such a threshold might be 
inappropriate for Samoans, and additionally, more precise thresholds could be determined with 
the addition of genetic information. Here we determine how the addition of CREBRF genotype 
affects the usefulness of BMI in predicting diabetes status in Samoans. In 2010, as part of the 
Soifua Manuia Study, we collected BMI, fasting glucose, diabetes diagnosis, age, and CREBRF 
genotype on 2,978 Samoan adults, 25–65 years old. We used receiver operating characteristic 
(ROC) curves analysis to assess the utility of BMI, via the area under the curve (AUC), in 
predicting diabetes status. These analyses were subsequently compared to models that included 
genotype. All models were conducted separately in men and women and included age as a 
covariate. We also calculated threshold values and specificity at 80% sensitivity, in men and 
women, both overall and by genotype group. The AUC for diabetes classification was 0.74 in 
women and 0.75 in men. Including genotype improved the AUCs to 0.75 in women and to 0.77 
in men. However, these differences were not found to be statistically significant (p=0.61 and 
p=0.52, respectively). In women, the 80% sensitivity thresholds for BMI were 30.3 kg/m2 overall 
(with 27% specificity), 30.3 kg/m2 for GG (30%), 31.4 kg/m2 for GA (30%), and 29.7 kg/m2 for 
AA (17%). In men, they were 28.7 kg/m2 overall (with 40% specificity), 27.8 kg/m2 for GG 
(39%), 30.6 kg/m2 for GA (48%), and 32.2 kg/m2 for AA (57%). These analyses show that 
higher Samoan-specific screen thresholds are merited, and that the addition of the CREBRF 
genotype does not usefully alter the ability of BMI to predict type 2 diabetes status as assessed by 
examining the change in the AUC. However, 80% sensitivity threshold values by genotype 
suggest that including CREBRF genotype may be beneficial over BMI alone, by improving 
specificity without loss of sensitivity. This benefit needs to be weighed nonetheless against the 
costs of genotyping for this variant. 



 

Jodi Kutzner, Department of Human Genetics 

 

Genetic association analysis of the LTA/TNF/LTB region on chromosome 6p21 with susceptibility 

to Systemic Lupus Erythematous (SLE) 

 

Systemic Lupus Erythematous (SLE) is a chronic, multisystem autoimmune disease that is characterized by the 

production of a wide variety of autoantibodies against various self-antigens. SLE is a complex disease that is 

believed to result from an intricate interaction of environmental and hormonal risk factors with multiple genetic 

susceptibility loci. The major histocompatibility complex (MHC) region located on chromosome 6p21 was the 

first risk locus found to be associated with SLE and it still constitutes the strongest contributor to genetic 

susceptibility. The genes at the MHC locus encode for various proteins including those involved in 

inflammation, antigen presentation, and other innate and/or adaptive immune responses. The MHC class III 

region includes 3 genes belonging to the Tumor Necrosis Factor Super Family, LTA/TNF/LTB, whose protein 

products show biological interaction. The primary objective of this study was to investigate the association of 

genetic polymorphisms at the LTA/TNF/LTB locus with susceptibility to SLE. For this purpose, a total of 15 

SNPs (located in the LTA/TNF/LTB gene cluster or flanking intergenic regions) were evaluated for their 

association with SLE in a case-control sample comprising ~1,150 European-descent individuals. Allelic 

association analysis using the chi-square test has revealed 2 SNPs significantly associated with SLE risk 

(Bonferroni-corrected p-value<0.05); rs1800683 and rs1800629 located within LTA (5’ UTR variant) or 

between LTA and TNF (TNF promoter variant), respectively. A moderate linkage disequilibrium was detected 

between these 2 SNPs (r2<0.5). In summary, our results implicate functionally relevant LTA/TNF 

polymorphisms in SLE susceptibility, which are currently evaluated in additional data sets for replication of 

observed associations. 



Julie Gerow - HUGEN

Participatory Education in Genetics and Precision Medicine for Family Medicine Residents Engages 

Learner While Meeting Competency Requirements 

Julia Gerow, Phil Empey, Mylynda Massart 

Background: Historically, genetics has been utilized in research or for targeted clinical testing.  Since the 

completion of the human genome project, there has been a robust surge in clinical applications of 

genetics as well as a growing direct to consumer genetic testing market.  The prevalence of genetic 

testing and the rapidly decreasing costs have led to greater demand for these services.  The model of 

clinical medical geneticists supported by genetic counselors will not be able to meet the mass demands 

for genetic services.  Since genetics impacts medication prescribing, family histories and disease risk 

assessment, prenatal care and complex chronic diseases, it only makes sense that a bulk of genetic 

services will be delivered in the Primary Care setting.  Currently, the largest barrier to the integration of 

genetics in Primary Care is the genetics knowledge deficit amongst providers (Haga, Kim, Myers, & 

Ginsburg, 2019).  Genetics education in medical school has been minimal and primarily focused on basic 

genetics and aneuploidy disorders.  Although, the American Academy of Family Practice published 

competencies in genetics and genomics in 2007, there has been no curriculum development or 

implementation to meet these competencies.  Therefore, current physicians are not graduating with 

the knowledge necessary to meet the rapidly growing needs of this technology and its application to 

health care. Test2Learn was developed to teach these competencies with an optional genetic testing 

participatory aspect to provide an engaging opportunity for Family Medicine residents to learn about 

genetics and implementation of Precision Medicine. 

Objective: Demonstrate that Test2Learn Genetics and Precision Medicine course can increase 

understanding of basic genetic terminology, testing and clinical applications to family medicine 

residents.  The program has been implemented at UPMC Altoona Family Medicine and UPMC 

Shadyside Family Medicine in Pennsylvania and the Family Medicine Rural Residency Programs of 

Caldwell and Nampa Idaho. 

Research Question: What is the efficacy of the Test2Learn participatory educational program on family 

medicine residents concerning genetic data in clinical applications? 

Design: Survey data was collected at all three sites from family medicine residents and faculty who 

participated in the course. Pre- and post- course surveys were created and made available to 

participants through Qualtrics. Survey data was analyzed using SPSS. 

Assessment: According to survey data analysis, understanding of both basic and complex genetic 

knowledge increased after completion of the course. The percentage of participants that agreed they 

would be comfortable speaking with patients about genetics in general increased from 20.6% to 26.7% 

for basic genetic principles and from 4.8% to 20% for complex genetic principles. Before the course 

44.4% of participants agreed they’d be comfortable discussing genetics in general with patients which 

increased to 73.3% after the course. Also, only 85.7% of participants were previously aware of direct-to-

consumer testing, which increased to 100% after this course due to the participatory nature of the 

educational program. 

Conclusion: These preliminary data show that participation in the Test2Learn course increased general 

genetic knowledge in family medicine residents.  In addition, participation in the course increased the 



comfort level of discussing genetic related issues with patients.   Future analysis will include comparing 

data from rural vs urban residency programs as well as comparing testing platforms from SNP panels to 

WGS and ongoing delivery of the course to additional residency programs.  

Preliminary data analysis: Understanding for both basic and complex increase as well as that amount 

that agreed they would be comfortable speaking with patients about genetics in general 

Pre Post 
Rate your knowledge: 
Genetics of complex 
disease -> I would feel 
comfortable discussing 
genetics in general with 
patients 

44.4% agree 73.3% agree 

4.8% more than moderate 
understanding 

20% say more than moderate 

understanding 

Rate your knowledge: 
Basic genetic principles -> 
I would feel comfortable 
discussing genetics in 
general with patients 
Crosstabulation 

44.4% agree 73.3% agree 

20.6% more than moderate 
understanding 

26.7% say more than 

moderate understanding 

Prior to this course were 
you previously aware of 
direct-to-consumer 
genetics testing (e.g 
23andMe, etc.)? 

14.3% hadn’t heard 100% had heard 



Pre: 

Rate your knowledge on a scale of 1 to 5 on the following subjects 

(1=no knowledge; 2=minimal understanding; 3=moderate understanding; 4=above 

average understanding; 5=expert understanding) - b)   Genetics of complex disease * I 

would feel comfortable discussing genetics in general with patients Crosstabulation 

Count 

I would feel comfortable discussing genetics in general with patients 

Total 

Strongly 

Disagree Disagree Neutral Agree 

Strongly 

Agree 

Rate your knowledge on 

a scale of 1 to 5 on the 

following subjects 

(1=no knowledge; 

2=minimal 

understanding; 

3=moderate 

understanding; 4=above 

average understanding; 

5=expert understanding) 

- b)   Genetics of

complex disease 

1 1 1 2 3 0 7 

2 0 11 12 9 1 33 

3 0 1 7 12 0 20 

4 0 0 0 2 0 2 

5 0 0 0 1 0 1 

Total 1 13 21 27 1 63 

44.4% agree, only 4.8% say more than moderate understanding 



 

 

 

Rate your knowledge on a scale of 1 to 5 on the following subjects  

(1=no knowledge; 2=minimal understanding; 3=moderate understanding; 4=above 

average understanding; 5=expert understanding) - d)   Basic genetic principles * I would 

feel comfortable discussing genetics in general with patients Crosstabulation 

Count   

 

I would feel comfortable discussing genetics in general with patients 

Total 

Strongly 

Disagree Disagree Neutral Agree 

Strongly 

Agree 

Rate your knowledge on 

a scale of 1 to 5 on the 

following subjects  

 

(1=no knowledge; 

2=minimal 

understanding; 

3=moderate 

understanding; 4=above 

average understanding; 

5=expert understanding) 

- d)   Basic genetic 

principles 

1 0 0 1 2 0 3 

2 1 4 7 6 0 18 

3 0 7 11 11 0 29 

4 0 2 2 7 1 12 

5 0 0 0 1 0 1 

Total 1 13 21 27 1 63 

 

44.4% agree, 20.6% say more than moderate understanding 

 

 

 

 

 

 

 

 

 

 

 



 

Rate your knowledge on a scale of 1 to 5 on the following subjects  

 

(1=no knowledge; 2=minimal understanding; 3=moderate 

understanding; 4=above average understanding; 5=expert 

understanding) - d)   Basic genetic principles * Prior to this course 

were you previously aware of direct-to-consumer genetics testing 

(e.g 23andMe, etc.)? Crosstabulation 

Count   

 

Prior to this course were you 

previously aware of direct-to-

consumer genetics testing (e.g 

23andMe, etc.)? 

Total Yes No 

Rate your knowledge on a 

scale of 1 to 5 on the 

following subjects  

 

(1=no knowledge; 2=minimal 

understanding; 3=moderate 

understanding; 4=above 

average understanding; 

5=expert understanding) - d)   

Basic genetic principles 

1 1 2 3 

2 14 4 18 

3 26 3 29 

4 12 0 12 

5 1 0 1 

Total 54 9 63 

14.3% hadn’t heard of DTC, all of which rated their basic genetics knowledge as moderate or 

less – same for complex Look at age vs this 

 

 

 

 

 

 

 

 

 

 



 

Post: 

Please rate your knowledge on the following subjects: - b) Genetics of Complex Disease * I 

would feel comfortable discussing genetics in general with patients. Crosstabulation 

Count   

 

I would feel comfortable discussing genetics in 

general with patients. 

Total Neutral (3) Agree (4) 

Strongly Agree 

(5) 

Please rate your knowledge 

on the following subjects: - b) 

Genetics of Complex 

Disease 

None (1) 1 0 0 1 

Minimal (2) 0 3 0 3 

Moderate (3) 3 5 0 8 

Above average (4) 0 2 1 3 

Total 4 10 1 15 

73.3% agree, 20% say more than moderate understanding 

 

Please rate your knowledge on the following subjects: - d) Basic Genetic Principles * I 

would feel comfortable discussing genetics in general with patients. Crosstabulation 

Count   

 

I would feel comfortable discussing genetics in 

general with patients. 

Total Neutral (3) Agree (4) 

Strongly Agree 

(5) 

Please rate your knowledge 

on the following subjects: - d) 

Basic Genetic Principles 

Minimal (2) 0 1 0 1 

Moderate (3) 4 6 0 10 

Above average (4) 0 2 1 3 

Expert (5) 0 1 0 1 

Total 4 10 1 15 

73.3% agree, 26.7% say more than moderate understanding 

 
 

 

Haga, S. B., Kim, E., Myers, R. A., & Ginsburg, G. S. (2019). Primary Care Physicians' Knowledge, 
Attitudes, and Experience with Personal Genetic Testing. J Pers Med, 9(2). 
doi:10.3390/jpm9020029 

 



Ngo, Marilyn - HUGEN

Investigating Known Pathogenic Variants for Familial Hypercholesterolemia within Samoa. 

Familial Hypercholesterolemia (FH) is a genetic condition that makes it difficult for an 
individual to remove excess low-density lipid cholesterol from their blood. As a result, a person’s 
risk of developing premature cardiovascular disease is increased 20-fold. FH affects 1 in 250 
people; however 90% of cases remain undiagnosed. Although the prevalence of cardiovascular 
disease in Samoa is relatively high, the prevalence of FH in Samoa is unknown. Furthermore, the 
frequency of previously identified risk alleles for FH in the Samoan population is unknown. FH is 
treatable and, in other countries, implementation of screening programs have identified at-risk 
individuals and enabled them to receive lipid-lowering medications. Although other studies have 
looked at the prevalence of obesity, diabetes, and adiposity, there are no studies on the prevalence 
of FH risk alleles and subsequently, the usefulness of a screening program.  

This study aims to determine the frequency of commonly known FH risk alleles in LDLR, 
APOB, and PCSK9 in the Samoan population and whether having a known FH risk allele correlates 
with having the phenotype for FH, which is having elevated LDL-cholesterol levels over 190 
mg/dL In addition, this study will look at comorbidities, such as obesity, to see the effect it has on 
LDL and total cholesterol levels, when interacting with the effects of FH risk alleles. Finally, based 
on the frequency of FH risk alleles and correlation to FH phenotypes, determine whether or not a 
screening program would be useful in Samoa. If the frequency of FH is “high,” implementation of 
a screening program may benefit the Samoan population.  

Results to date.  
Preliminary data analysis performed on all three genes revealed that there are 6 known 

pathogenic FH variants present among the 3475 individuals in this study. However, upon further 
investigation, the individuals with these pathogenic variants do not have the typical corresponding 
LDL-cholesterol levels of 190 mg/dL or over. 

The distribution of LDL-cholesterol levels in the sample had a mean of 130 mg/dL, which 
is above the recommended levels of under 100 mg/dL. This may be due to the change in lifestyle 
and diet after modernization. When stratified by sex, the means of the LDL-cholesterol levels were 
very similar to each other, showing no significant difference in cholesterol levels between males 
and females.  

In addition, 135 individuals have LDL-cholesterol levels over 190 mg/dL, one of the 
hallmark signs of FH. Although other factors that contribute to high LDL-cholesterol levels must 
be taken into account, such as diet, exercise, and comorbidities like diabetes, this is a good 
indication that at least one individual in this sample may have an FH pathogenic variant.  



Dean’s Day Abstract – Pooja Solanki, Department of Human Genetics

Title: Experiences of People with Cutis Laxa with Healthcare 

Rare diseases, while individually uncommon, collectively may impact up to 10% of the 
population. Up to 80% of rare diseases have a genetic etiology. Cutis laxa is one such rare 
connective tissue disorder; people with the condition often face a high burden of disease but 
face challenges in finding well-informed and knowledgeable healthcare providers. To better 
understand the experiences and challenges that people with cutis laxa have while navigating 
their healthcare systems, up to 15 qualitative interviews will be conducted amongst English-
speaking adults who have cutis laxa. Participants are being recruited through the Cutis Laxa 
Internationale Facebook page and interviews will be recorded and conducted through Skype 
Business. The interviews focus on questions about the process of diagnosis, medical 
management and care, availability of resources, and sources of support for these participants. 
The interviews will be transcribed and coded for thematic analysis. There have been no other 
qualitative studies that focus on the experiences of people with cutis laxa. This study will fill this 
empty niche, provide more information about the experiences and challenges of those that 
have cutis laxa, and may provide insight for healthcare providers of patients with cutis laxa and 
other rare diseases. 



Rosemarie E. Venier, HUGEN 

A Germline BARD1 Mutation in a Patient with Ewing Sarcoma: Therapeutic and Genetic 

Counseling Implications  

Rosemarie E. Venier, Lisa M. Maurer, Elena M. Kessler, Sarangaranjan Ranganathan, Richard L. 

McGough, Kurt R. Weiss, Marcus M. Malek, Julia Meade, Jean M. Tersak, and Kelly M. Bailey 

Ewing sarcoma (ES) is a rare pediatric bone tumor. Although ES is not classically associated with 

hereditary cancer predisposition syndromes, recent reports suggest that approximately 13% of ES patients 

harbor inactivating germline mutations. Notably, DNA repair pathway genes and genes involved in 

hereditary breast cancer signaling are often impacted. Here we report a novel finding of a 

germline mutation in BARD1 – a DNA repair gene – in a patient with Ewing sarcoma. The patient 

presented at diagnosis with right tibial ES and metastatic lung disease. He was treated with chemotherapy, 

surgery and radiation and went into remission. One year following end-of-therapy, he experienced a 

relapse. To confirm the diagnosis and inform clinical management, a metastatic lung lesion was biopsied 

and sequenced. Tumor sequencing identified a frameshift mutation that results in premature termination 

of BARD1 (c.176_177delAG; p.Glu59Alafs) with a minor allele frequency of 43.2%. Germline 

sequencing from saliva of the patient and his parent indicated the mutation was of paternal germline 

origin. To our knowledge, this is the first confirmation of an inherited germline BARD1 mutation in ES. 

Family history identified second- and third-degree paternal relatives affected with early onset breast 

cancer. Thus far, one female relative with breast cancer has tested positive for the BARD1 mutation, 

others have not been tested. Additional studies are required to confirm the BARD1 mutation segregates 

with breast cancer in this family, however, empirical evidence suggests pathogenic BARD1 mutations 

confer moderate breast cancer risk. Given the involvement of BARD1 in DNA repair, and the propensity 

for ES tumors to accumulate DNA damage, we hypothesized that this tumor would be sensitive to PARP 

inhibitors (PARPi). Following informed consent and assent to research participation, a cell line 

(PSaRC318) was created from a metastatic lung nodule. Preliminary data show that PSaRC318 is 

sensitive to PARPi, and in addition, decreasing BARD1 expression in other ES cell lines increases PARPi 

sensitivity. This report highlights the utility of paired tumor/germline sequencing for precision medical 

care and targeted therapy. There is a growing body of work that suggests underlying cancer predisposition 

syndromes are more common in pediatric cancers than originally thought. This case describes the 

identification of a germline mutation in a DNA repair gene following ES tumor sequencing. As this 

practice becomes more common, and as studies continue to identify more pediatric tumors associated 

with predisposition syndromes, it becomes increasingly important to offer genetic counseling to patients 

with ES or other traditional non-hereditary tumors and to consider whether inherited mutations alter drug 

sensitivity.  

 

 

 



Genome-wide association study of longitudinal dental caries trajectory clusters 
 

Tianyu Zou1, Mary L. Marazita1,2, John J. Warren3, Steven M. Levy3, John R. Shaffer1,2 
 

1 Department of Human Genetics, University of Pittsburgh, Pittsburgh, PA 
2 Center for Craniofacial and Dental Genetics, Department of Oral Biology, University of 
Pittsburgh, Pittsburgh, PA 
3 Department of Preventive and Community Dentistry, College of Dentistry, University of Iowa, 
Iowa City, IA 
 
Abstract 
 
Objectives: Dental caries experience over time varies in humans and can be modeled according 
to longitudinal trajectory. The aim of this study was to investigate the interpersonal variation in 
the trajectory of dental caries experience across childhood, and to investigate the genetic 
contributions to specific trajectories. 
Methods: A total of 1882 individuals were recruited to the Iowa Fluoride Study, a longitudinal 
study of the 1992-1995 birth cohort. A subset of 520 white participants were included in this 
analysis. Total decayed and filled tooth surface (DFS) scores at approximate ages 5, 9, 13 and 17 
years were assessed via intra-oral examination. Latent class growth modeling was used to 
identify distinct caries trajectory clusters. Multinomial logistic regression model was performed 
to determine the predictors of cluster membership. Genome-wide association analysis was 
conducted to investigate associations between the trajectory clusters and 5.4 million genetic 
variants.  
Results: Three distinguishing trajectory clusters were identified. The first cluster was 
characterized by sustained low caries experience across all time points, with minimal increase 
over time. The second cluster was characterized by low caries experience during ages 5 to 13 
followed by a shift to higher DFS at age 17, yielding an overall increasing trend with age. The 
third cluster was characterized by higher caries experience at age 5 followed by lower caries 
experience in the permanent dentition, yielding an overall decreasing trend across time. Daily 
sugar-sweetened beverages (SSB) consumption was a predictor of DFS cluster membership 
(p<0.05). No genome-wide significant associations were observed either comparing cluster 1 vs. 
cluster 2 or cluster 1 vs. cluster 3. Several suggestive loci were observed near biologically 
plausible dental caries genes (e.g. SOCS5, TENM4, MBP, and GALR1). 
Conclusions: Our findings indicate that there are distinct dental caries trajectory patterns over 
time, and SSB consumption could be the predictor of cluster membership. We nominate several 
suggestive loci for further investigation. This study could provide additional insights into genetic 
pathways and mechanisms impacting dental caries and caries development over time. 
 



Trinity Sprague, Department of Human Genetics

Introduction: As genetics become increasingly incorporated into healthcare, the role of primary 
care providers (PCPs) in diagnosing and caring for people with genetic conditions will continue 
to grow. However, many PCPs do not feel they have adequate resources to promote their 
success in this role. This project looked at the usage of the ACTion (ACT) Sheets, a “just-in-time” 
reference resource put out by the American College of Medical Genetics (ACMG) in 
collaboration with the National Coordinating Center for Regional Genetics Networks (NCC). 
These ACT Sheets provide a one-page summary of over 80 genetic conditions.  These fact 
sheets include information relevant to PCPs such as differential diagnosis, next steps, potential 
referrals, and available management options. By making this information available to PCPs,  
development and marketing of the ACT Sheets fall under the third essential public health 
service – Inform, Educate, Empower. 
Methods: This project analyzed website usage statistics from the ACMG webpage where the 
ACT Sheets are posted. Access information by state was then compared to PCP density in each 
state to explore whether the ACT Sheets were being used as expected. The usage data was also 
compared to the schedule of conferences where NCC staff promoted the ACT sheets to 
determine if this impacted actual ACT Sheet usage. Responses to a brief survey regarding 
frequency of use and satisfaction with the ACT Sheets were also analyzed. 
Results/Conclusions: Visitors to the webpage were spread over all 50 states. Preliminary data 
analysis suggested that they were unevenly distributed, with many states being under- or 
overrepresented. The impact of promoting the ACT Sheets at conferences is still under 
preliminary analysis. Most survey respondents were satisfied with the ACT Sheets and reported 
using the resources more than once a year.  
Limitations: The ACMG website is a public website, so it is possible that a significant number of 
visitors to the ACT Sheet page and respondents to the survey were not PCPs. The website 
usage data was also only pulled from the main page linking to each of the ACT Sheets, so it may 
not represent how often individual ACT Sheets were viewed. 



Whole exome sequencing in the cardiac intensive care unit (CICU): Characteristics, 
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Identifying the correct diagnosis in the shortest time possible is crucial for the treatment of 
critically ill patients. Previously, patients with suspected genetic conditions underwent step-wise 
testing, testing only a single gene or panel of genes at a time. Whole Exome Sequencing (WES) 
bypasses this process by investigating the entire coding region of a patient’s DNA. WES could 
shorten time to diagnosis, improve care, and decrease health-care cost by reducing the number 
of tests ordered. Studies have shown that WES is clinically useful in the Neonatal Intensive 
Care Unit (NICU), Pediatric Intensive Care Unit (PICU), and outpatient clinics. Ordering clinically 
appropriate tests is an important public health aspect of medical genetics. The clinical utility of 
WES in the Cardiac Intensive Care Unit (CICU) has not yet been determined.  
 
This study sought to determine the yield of non-negative results, patient characteristics, and 
outcomes of WES in CICU patients treated at UPMC’s Children’s Hospital of Pittsburgh (CHP) 
through a retrospective review of electronic medical records of 24 patients who underwent WES 
while in the CICU between 2013 and 2018. Data collected included age, sex, type of cardiac 
disease, time to WES results, and impact on care. A result was considered to have an impact 
on care if it led to a change in diagnosis or management; if additional genetic testing was 
recommended for the patient or relatives; or if additional referrals/other evaluations were 
recommended for the patient or relatives. 
 
The mean age of patients at the time of WES was 3.18 years (range: 1 day to 25.85 years) and 
8 patients (33.33%) were female. Ten patients (41.67%) had positive result, 1 (4.17%) had a 
negative result, and 13 (54.17%) had Variant(s) of Unknown Significance (VUS) in genes 
related to their phenotype. The mean time from the initial genetics evaluation to the return of 
results was 119.17 days, with a mean time from when WES was sent to when results were 
available of 92.13 days. Nine patients (37.50%) had cardiomyopathy, 15 patients (62.50%) had 
a structural cardiac defect. Five cardiomyopathy patients (55.56%) had positive WES results 
while 4 (44.44%) had VUS. Five patients with structural defects (33.33%) were positive, 1 
(6.67%) was negative, and 9 (60.0%) had VUS. WES directly impacted management for 13 
patients (54.17%) and impacted care for the patient and/or family in 18 cases (75.00%)  
 
WES has the potential to shorten the diagnostic odyssey and improve care for patients. 
Previous studies have shown that the use of WES in some settings has a higher non-negative 
yield than in others, bringing in to question the utility of WES in the CICU setting. Overall this 
study showed that WES has high clinical utility in the CICU. In most cases, WES led to a 
change in the patient’s care by determining a diagnosis or by identifying appropriate next steps 
in the care of the patient and/or their relatives. Given the number of VUS that must be 
interpreted in the context of each patient to determine what steps should be taken, the use of 
WES should include medical geneticists and genetic counselors. 
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Obesity is a global public health problem with severe effects on not only cardiovascular 
health but also reproductive health in women. Menstrual irregularities and a wide spectrum 
of reproductive endocrine disorders are associated with higher body mass index (BMI). 
The high prevalence of female obesity (66.3%) in Samoa and the population’s genetic 
isolation make it an ideal population for discovery of susceptibility genes involved in 
female reproductive phenotypes.  

To detect genes and variants associated with reproductive traits in Samoan women 
in the Soifua Manuia Study, we performed GWAS with genotyped and imputed variants 
(via a Samoan-specific reference panel) for levels of hormones related to ovarian health 
and a type of infertility called polycystic ovary syndrome (PCOS) (1) anti-Müllerian 
hormone (AMH, n=831) and (2) total testosterone (TT, n=790). Serum levels of AMH 
were measured with an ultrasensitive ELISA assay, and TT levels with a chemiluminescent 
automated immunoassay. Association of SNPs with MAF≥0.01 was assessed using linear 
mixed model adjusted for age, age2, principal components of ancestry, and empirical 
kinship.  

For AMH, the 2 top SNPs are rs7156476 (p=1.75×10−6) and rs1008300304 
(p=1.93×10−6). rs7156476 (Samoan MAF=0.13, non-Samoan MAF=0.48) is located 
proximally to FOS which acts as a gonadotropin-releasing hormone repressor. 
rs1008300304 (Samoan MAF=0.017, non-Samoan MAF=0.00016) is in intron 3 of 
SLC44A1 and is 1Mbp proximal to variants associated with age at menarche in an earlier 
candidate gene study. For testosterone, we observe genome-wide significant (p<5×10−8) 
SNPs on 9q34.2 in the intergenic region between LCN1P1 and ABO with the highest peak 



at rs9411365 (p=3.75×10−9). LCN1P1, lipocalin 1 pseudogene 1, is expressed in ovaries 
and may bind testosterone as does lipocalin 1. In total, 10 loci for TT, and 9 loci for AMH 
were suggestively significant (p<10−5).  

Additional models that adjust for covariates such as BMI, smoking and menstrual 
status are necessary to refine these findings. Subsequent replication in Samoans and other 
Polynesians is needed to validate these findings.  
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