Maria Elizabeth Mercado


Molecular and Genetic Epidemiology I

Written Final Project
Due by noon 3/16
Also, Brief Presentation of Project to Class on Last Day 
Over the course of the quarter you have undertaken a number of analyses of your phenotype(s) of interest using UK Biobank and other resources. In two pages or less:

1. Summarize findings from these analyses.

Type 2 Diabetes Mellitus is one of the complex diseases that is of substantial interest in genetic research. Like so many complex diseases, there is still a huge part of it’s heritability that is missing. According to Billings and Florez,
 in their review of GWA studies of type 2 diabetes mellitus, roughly only 10% of the heritability can be accounted for by the variants identified from these studies; additionally, much of the concordance rates
 reported from twin studies are from studies that primarily investigated obesity and how it relates to T2DM. This estimate of heritability is also reflected in the UK Biobank with h2 = 0.139. Additionally, there has been little research work done using populations that are not of European descent. 
Although the UK biobank data is sufficiently powered, researches using their genetic data are also few. The top variant from the Manhattan plot using this phenotype is a prime candidate for publication as a replication study; unfortunately, no proposal for this paper was seen in the UK biobank catalogue of approved studies.
Non-mendelian research for T2DM has also started to gain popularity, most of which are focused on methylation. Efforts are also being made to study epistasis mostly looking into adipose tissue markers and identified insulin markers. However, progress is limited by the differing views on how the interaction should be modeled. Similarly, gene-environment interactions research also faces a similar conundrum on modeling the interaction.
Of the top variants, from the UK Biobank, 2 SNPs were previously discovered to be associated with either the phenotype or a process relating to the phenotype. One variant, however, have never been published to be associated with any disease process and the association could be newly discovered.

All in all, along the course, the analyses done on this phenotype show that the ‘missing heritability’ problem for this disease may benefit from exploring other methods besides GWA studies or other populations.

2. Based on your findings, briefly outline a new genetic epidemiology project that you might propose. 

In recent years, some endocrinologists have been considering that type 2 diabetes mellitus in Asian populations
 
 and Asian Americans
 is a unique phenotype different from the one developing in Europe and US. This trend along with the findings from the work done through the course have led me to work on the phenotype using Asian populations. Currently, there is a biobank collected from persons of Chinese descent, for which access could be requested; however, I would argue that most of the data currently available on Asian population is already rich with data from Chinese descent. Data from other Asian countries have not been added to the pool. 
In 2009, the University of the Philippines established the Philippine Genome Center and have been conducting studies with the goal of adding the Filipino genome data into the pool. Recently, candidate genomic studies have been conducted to test whether SNPs discovered using European population will also show significant association with T2DM in the Philippine population. I plan on using some of this data in the future to test the association of the SNPs from the UK Biobank. Since the top variants were not essentially related to BMI, I am hoping to be able to replicate the association as Filipino T2DM patients are often of low BMI but high fasting blood glucose.
Furthermore, I would like to do further studies on variant rs12255372. This variant was the third top associated SNP from the Manhattan plot in the UK Biobank but oddly enough yielded no results in the GWAS catalog. However, when this same variant was searched in PubMed, a meta-analysis published in the Brazilian Journal of Medical and Biological Research
 showed that the variant is significantly associated with susceptibility to T2DM. However, this paper pooled information from studies that used different populations. Interestingly about half of the studies included were studies done on Asians – mostly Japanese and Chinese. Reinvestigating this variant may be fruitful both for replication and validation. Additionally, since the study I am currently working on has data on DNA from Filipino diabetic in the Philippines and diabetic Filipinos in US (specifically from the Bay Area), a gene-environment interaction study could be done with either this variant or any of the top three variants from the UK Biobank Manhattan plot.
� � ADDIN ZOTERO_ITEM CSL_CITATION {"citationID":"uD1ZMQo1","properties":{"formattedCitation":"{\\rtf Liana K. Billings and Jose C. Florez, \\uc0\\u8220{}The Genetics of Type 2 Diabetes: What Have We Learned from GWAS?,\\uc0\\u8221{} {\\i{}Annals of the New York Academy of Sciences} 1212 (November 2010): 59\\uc0\\u8211{}77, https://doi.org/10.1111/j.1749-6632.2010.05838.x.}","plainCitation":"Liana K. Billings and Jose C. Florez, “The Genetics of Type 2 Diabetes: What Have We Learned from GWAS?,” Annals of the New York Academy of Sciences 1212 (November 2010): 59–77, https://doi.org/10.1111/j.1749-6632.2010.05838.x."},"citationItems":[{"id":484,"uris":["http://zotero.org/users/4565357/items/JIPJ3ULG"],"uri":["http://zotero.org/users/4565357/items/JIPJ3ULG"],"itemData":{"id":484,"type":"article-journal","title":"The genetics of type 2 diabetes: what have we learned from GWAS?","container-title":"Annals of the New York Academy of Sciences","page":"59-77","volume":"1212","source":"PubMed Central","abstract":"Type 2 diabetes mellitus has been at the forefront of human diseases and phenotypes studied by new genetic analyses. Thanks to genome-wide association studies, we have made substantial progress in elucidating the genetic basis of type 2 diabetes. This review summarizes the concept, history, and recent discoveries produced by genome-wide association studies for type 2 diabetes and glycemic traits, with a focus on the key notions we have gleaned from these efforts. Genome-wide association findings have illustrated novel pathways, pointed toward fundamental biology, confirmed prior epidemiological observations, drawn attention to the role of β-cell dysfunction in type 2 diabetes, explained ~10% of disease heritability, tempered our expectations with regard to their use in clinical prediction, and provided possible targets for pharmacotherapy and pharmacogenetic clinical trials. We can apply these lessons to future investigation so as to improve our understanding of the genetic basis of type 2 diabetes.","DOI":"10.1111/j.1749-6632.2010.05838.x","ISSN":"0077-8923","note":"PMID: 21091714\nPMCID: PMC3057517","shortTitle":"The genetics of type 2 diabetes","journalAbbreviation":"Ann N Y Acad Sci","author":[{"family":"Billings","given":"Liana K."},{"family":"Florez","given":"Jose C."}],"issued":{"date-parts":[["2010",11]]}}}],"schema":"https://github.com/citation-style-language/schema/raw/master/csl-citation.json"} �Liana K. Billings and Jose C. Florez, “The Genetics of Type 2 Diabetes: What Have We Learned from GWAS?,” Annals of the New York Academy of Sciences 1212 (November 2010): 59–77, https://doi.org/10.1111/j.1749-6632.2010.05838.x.�


� � ADDIN ZOTERO_ITEM CSL_CITATION {"citationID":"00O0sdIT","properties":{"formattedCitation":"{\\rtf Omar Ali, \\uc0\\u8220{}Genetics of Type 2 Diabetes,\\uc0\\u8221{} {\\i{}World Journal of Diabetes} 4, no. 4 (August 15, 2013): 114\\uc0\\u8211{}23, https://doi.org/10.4239/wjd.v4.i4.114.}","plainCitation":"Omar Ali, “Genetics of Type 2 Diabetes,” World Journal of Diabetes 4, no. 4 (August 15, 2013): 114–23, https://doi.org/10.4239/wjd.v4.i4.114."},"citationItems":[{"id":490,"uris":["http://zotero.org/users/4565357/items/KUIKWQFC"],"uri":["http://zotero.org/users/4565357/items/KUIKWQFC"],"itemData":{"id":490,"type":"article-journal","title":"Genetics of type 2 diabetes","container-title":"World Journal of Diabetes","page":"114-123","volume":"4","issue":"4","source":"PubMed Central","abstract":"Type 2 diabetes (T2D) is the result of interaction between environmental factors and a strong hereditary component. We review the heritability of T2D as well as the history of genetic and genomic research in this area. Very few T2D risk genes were identified using candidate gene and linkage-based studies, but the advent of genome-wide association studies has led to the identification of multiple genes, including several that were not previously known to play any role in T2D. Highly replicated genes, for example TCF7L2, KCNQ1 and KCNJ11, are discussed in greater detail. Taken together, the genetic loci discovered to date explain only a small proportion of the observed heritability. We discuss possible explanations for this “missing heritability”, including the role of rare variants, gene-environment interactions and epigenetics. The clinical utility of current findings and avenues of future research are also discussed.","DOI":"10.4239/wjd.v4.i4.114","ISSN":"1948-9358","note":"PMID: 23961321\nPMCID: PMC3746083","journalAbbreviation":"World J Diabetes","author":[{"family":"Ali","given":"Omar"}],"issued":{"date-parts":[["2013",8,15]]}}}],"schema":"https://github.com/citation-style-language/schema/raw/master/csl-citation.json"} �Omar Ali, “Genetics of Type 2 Diabetes,” World Journal of Diabetes 4, no. 4 (August 15, 2013): 114–23, https://doi.org/10.4239/wjd.v4.i4.114.�


� � ADDIN ZOTERO_ITEM CSL_CITATION {"citationID":"8lhKxu2X","properties":{"formattedCitation":"Ronald CW Ma and Juliana CN Chan, \\uc0\\u8220{}Type 2 Diabetes in East Asians: Similarities and Differences with Populations in Europe and the United States,\\uc0\\u8221{} {\\i{}Annals of the New York Academy of Sciences} 1281, no. 1 (April 2013): 64\\uc0\\u8211{}91, https://doi.org/10.1111/nyas.12098.","plainCitation":"Ronald CW Ma and Juliana CN Chan, “Type 2 Diabetes in East Asians: Similarities and Differences with Populations in Europe and the United States,” Annals of the New York Academy of Sciences 1281, no. 1 (April 2013): 64–91, https://doi.org/10.1111/nyas.12098.","noteIndex":3},"citationItems":[{"id":637,"uris":["http://zotero.org/users/4565357/items/84W5LZP5"],"uri":["http://zotero.org/users/4565357/items/84W5LZP5"],"itemData":{"id":637,"type":"article-journal","title":"Type 2 diabetes in East Asians: similarities and differences with populations in Europe and the United States","container-title":"Annals of the New York Academy of Sciences","page":"64-91","volume":"1281","issue":"1","source":"PubMed Central","abstract":"There is an epidemic of diabetes in Asia. Type 2 diabetes develops in East Asian patients at a lower mean body mass index (BMI) compared with those of European descent. At any given BMI, East Asians have a greater amount of body fat and a tendency to visceral adiposity. In Asian patients, diabetes develops at a younger age and is characterized by early β cell dysfunction in the setting of insulin resistance, with many requiring early insulin treatment. The increasing proportion of young-onset and childhood type 2 diabetes is posing a particular threat, with these patients being at increased risk of developing diabetic complications. East Asian patients with type 2 diabetes have a higher risk of developing renal complications than Europeans and, with regard to cardiovascular complications, a predisposition for developing strokes. In addition to cardiovascular–renal disease, cancer is emerging as the other main cause of mortality. While more research is needed to explain these interethnic differences, urgent and concerted actions are needed to raise awareness, facilitate early diagnosis, and encourage preventive strategies to combat these growing disease burdens.","DOI":"10.1111/nyas.12098","ISSN":"0077-8923","note":"PMID: 23551121\nPMCID: PMC3708105","shortTitle":"Type 2 diabetes in East Asians","journalAbbreviation":"Ann N Y Acad Sci","author":[{"family":"Ma","given":"Ronald CW"},{"family":"Chan","given":"Juliana CN"}],"issued":{"date-parts":[["2013",4]]}}}],"schema":"https://github.com/citation-style-language/schema/raw/master/csl-citation.json"} �Ronald CW Ma and Juliana CN Chan, “Type 2 Diabetes in East Asians: Similarities and Differences with Populations in Europe and the United States,” Annals of the New York Academy of Sciences 1281, no. 1 (April 2013): 64–91, https://doi.org/10.1111/nyas.12098.�


� � ADDIN ZOTERO_ITEM CSL_CITATION {"citationID":"z84Ov8iO","properties":{"formattedCitation":"Unjali P Gujral et al., \\uc0\\u8220{}Type 2 Diabetes in South Asians: Similarities and Differences with White Caucasian and Other Populations,\\uc0\\u8221{} {\\i{}Annals of the New York Academy of Sciences} 1281, no. 1 (April 2013): 51\\uc0\\u8211{}63, https://doi.org/10.1111/j.1749-6632.2012.06838.x.","plainCitation":"Unjali P Gujral et al., “Type 2 Diabetes in South Asians: Similarities and Differences with White Caucasian and Other Populations,” Annals of the New York Academy of Sciences 1281, no. 1 (April 2013): 51–63, https://doi.org/10.1111/j.1749-6632.2012.06838.x.","noteIndex":4},"citationItems":[{"id":640,"uris":["http://zotero.org/users/4565357/items/CKARPNSL"],"uri":["http://zotero.org/users/4565357/items/CKARPNSL"],"itemData":{"id":640,"type":"article-journal","title":"Type 2 diabetes in South Asians: similarities and differences with white Caucasian and other populations","container-title":"Annals of the New York Academy of Sciences","page":"51-63","volume":"1281","issue":"1","source":"PubMed Central","abstract":"Type 2 diabetes mellitus (T2DM) is one of the leading causes of morbidity and mortality. While all ethnic groups are affected, the prevalence of T2DM in South Asians, both in their home countries and abroad, is extremely high and is continuing to rise rapidly. Innate biological susceptibilities coupled with rapid changes in physical activity, diet, and other lifestyle behaviors are contributing factors propelling the increased burden of disease in this population. The large scope of this problem calls for investigations into the cause of increased susceptibility and preventative efforts at both the individual and population level that are aggressive, culturally sensitive, and start early. In this review, we outline the biological and environmental factors that place South Asians at elevated risk for T2DM, compared with Caucasian and other ethnic groups.","DOI":"10.1111/j.1749-6632.2012.06838.x","ISSN":"0077-8923","note":"PMID: 23317344\nPMCID: PMC3715105","shortTitle":"Type 2 diabetes in South Asians","journalAbbreviation":"Ann N Y Acad Sci","author":[{"family":"Gujral","given":"Unjali P"},{"family":"Pradeepa","given":"R"},{"family":"Weber","given":"Mary Beth"},{"family":"Narayan","given":"KM Venkat"},{"family":"Mohan","given":"V"}],"issued":{"date-parts":[["2013",4]]}}}],"schema":"https://github.com/citation-style-language/schema/raw/master/csl-citation.json"} �Unjali P Gujral et al., “Type 2 Diabetes in South Asians: Similarities and Differences with White Caucasian and Other Populations,” Annals of the New York Academy of Sciences 1281, no. 1 (April 2013): 51–63, https://doi.org/10.1111/j.1749-6632.2012.06838.x.�


� � ADDIN ZOTERO_ITEM CSL_CITATION {"citationID":"mmwFgHFs","properties":{"formattedCitation":"William C. Hsu et al., \\uc0\\u8220{}BMI Cut Points to Identify At-Risk Asian Americans for Type 2 Diabetes Screening,\\uc0\\u8221{} {\\i{}Diabetes Care} 38, no. 1 (January 1, 2015): 150\\uc0\\u8211{}58, https://doi.org/10.2337/dc14-2391.","plainCitation":"William C. Hsu et al., “BMI Cut Points to Identify At-Risk Asian Americans for Type 2 Diabetes Screening,” Diabetes Care 38, no. 1 (January 1, 2015): 150–58, https://doi.org/10.2337/dc14-2391.","noteIndex":5},"citationItems":[{"id":643,"uris":["http://zotero.org/users/4565357/items/H69QMGVE"],"uri":["http://zotero.org/users/4565357/items/H69QMGVE"],"itemData":{"id":643,"type":"article-journal","title":"BMI Cut Points to Identify At-Risk Asian Americans for Type 2 Diabetes Screening","container-title":"Diabetes Care","page":"150-158","volume":"38","issue":"1","source":"care.diabetesjournals.org","abstract":"According to the U.S. Census Bureau, an Asian is a person with origins from the Far East (China, Japan, Korea, and Mongolia), Southeast Asia (Cambodia, Malaysia, the Philippine Islands, Thailand, Vietnam, Indonesia, Singapore, Laos, etc.), or the Indian subcontinent (India, Pakistan, Bangladesh, Bhutan, Sri Lanka, and Nepal); each region has several ethnicities, each with a unique culture, language, and history. In 2011, 18.2 million U.S. residents self-identified as Asian American, with more than two-thirds foreign-born (1). In 2012, Asian Americans were the nation’s fastest-growing racial or ethnic group, with a growth rate over four times that of the total U.S. population. International migration has contributed >60% of the growth rate in this population (1). Among Asian Americans, the Chinese population was the largest (4.0 million), followed by Filipinos (3.4 million), Asian Indians (3.2 million), Vietnamese (1.9 million), Koreans (1.7 million), and Japanese (1.3 million). Nearly three-fourths of all Asian Americans live in 10 states—California, New York, Texas, New Jersey, Hawaii, Illinois, Washington, Florida, Virginia, and Pennsylvania (1). By 2060, the Asian American population is projected to more than double to 34.4 million, with its share of the U.S. population climbing from 5.1 to 8.2% in the same period (2).\n\nAlthough it is clear that increased body weight is a risk factor for type 2 diabetes, the relationship between body weight and type 2 diabetes is more properly attributable to the quantity and distribution of body fat (3–5). Abdominal circumference and waist and hip measurements, although highly correlated with cardiometabolic risk (6,7), do not differentiate subcutaneous from visceral adipose abdominal depots and are subject to interobserver variability. Imaging and other approaches can be used to more accurately assess fat distribution and quantify adiposity (4,8), but they are not readily available, economical, or useable on …","DOI":"10.2337/dc14-2391","ISSN":"0149-5992, 1935-5548","note":"PMID: 25538311","language":"en","author":[{"family":"Hsu","given":"William C."},{"family":"Araneta","given":"Maria Rosario G."},{"family":"Kanaya","given":"Alka M."},{"family":"Chiang","given":"Jane L."},{"family":"Fujimoto","given":"Wilfred"}],"issued":{"date-parts":[["2015",1,1]]}}}],"schema":"https://github.com/citation-style-language/schema/raw/master/csl-citation.json"} �William C. Hsu et al., “BMI Cut Points to Identify At-Risk Asian Americans for Type 2 Diabetes Screening,” Diabetes Care 38, no. 1 (January 1, 2015): 150–58, https://doi.org/10.2337/dc14-2391.�


� � ADDIN ZOTERO_ITEM CSL_CITATION {"citationID":"BzsnOY7o","properties":{"formattedCitation":"Jinjin Wang et al., \\uc0\\u8220{}Association of Rs12255372 in the TCF7L2 Gene with Type 2 Diabetes Mellitus: A Meta-Analysis,\\uc0\\u8221{} {\\i{}Brazilian Journal of Medical and Biological Research} 46, no. 4 (April 12, 2013): 382\\uc0\\u8211{}93, https://doi.org/10.1590/1414-431X20132677.","plainCitation":"Jinjin Wang et al., “Association of Rs12255372 in the TCF7L2 Gene with Type 2 Diabetes Mellitus: A Meta-Analysis,” Brazilian Journal of Medical and Biological Research 46, no. 4 (April 12, 2013): 382–93, https://doi.org/10.1590/1414-431X20132677.","noteIndex":6},"citationItems":[{"id":647,"uris":["http://zotero.org/users/4565357/items/TMMK4PKG"],"uri":["http://zotero.org/users/4565357/items/TMMK4PKG"],"itemData":{"id":647,"type":"article-journal","title":"Association of rs12255372 in the TCF7L2 gene with type 2 diabetes mellitus: a meta-analysis","container-title":"Brazilian Journal of Medical and Biological Research","page":"382-393","volume":"46","issue":"4","source":"PubMed Central","abstract":"Our objective was to evaluate the association of rs12255372 in the\nTCF7L2 gene with type 2 diabetes mellitus (T2DM) in the world\npopulation. We carried out a survey of the literature about the effect of rs12255372\non genetic susceptibility to T2DM by consulting PubMed, the Cochrane Library, and\nEmbase from 2006 to 2012, and then performed a meta-analysis of all the studies in\norder to evaluate the association between rs12255372 and T2DM. A total of 33 articles\nincluding 42 studies (with 34,076 cases and 36,192 controls) were confirmed to be\neligible and were included in the final meta-analysis: 6 studies conducted on\nEuropeans, 14 on Caucasians, 17 on Asians, 2 on Africans, and 3 on Americans.\nOverall, the effect size was as follows: for the variant allele T (OR = 1.387, 95%CI\n= 1.351-1.424), for the TT genotype (OR = 1.933, 95%CI = 1.815-2.057), for the GT\ngenotype (OR = 1.363, 95%CI = 1.315-1.413), for the dominant model (OR = 1.425, 95%CI\n= 1.344-1.510), and for the recessive model (OR = 1.659, 95%CI = 1.563-1.761). In\nsummary, by pooling all available qualified data from genetic studies on rs12255372\nand T2DM, we have confirmed that rs12255372 is significantly associated with\nsusceptibility to T2DM in the global population.","DOI":"10.1590/1414-431X20132677","ISSN":"0100-879X","note":"PMID: 23579632\nPMCID: PMC3854403","shortTitle":"Association of rs12255372 in the TCF7L2 gene with type 2 diabetes mellitus","journalAbbreviation":"Braz J Med Biol Res","author":[{"family":"Wang","given":"Jinjin"},{"family":"Zhang","given":"Jianfeng"},{"family":"Li","given":"Linlin"},{"family":"Wang","given":"Yan"},{"family":"Wang","given":"Qian"},{"family":"Zhai","given":"Yujia"},{"family":"You","given":"Haifei"},{"family":"Hu","given":"Dongsheng"}],"issued":{"date-parts":[["2013",4,12]]}}}],"schema":"https://github.com/citation-style-language/schema/raw/master/csl-citation.json"} �Jinjin Wang et al., “Association of Rs12255372 in the TCF7L2 Gene with Type 2 Diabetes Mellitus: A Meta-Analysis,” Brazilian Journal of Medical and Biological Research 46, no. 4 (April 12, 2013): 382–93, https://doi.org/10.1590/1414-431X20132677.�





