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Summary
Technical and computational advances in generating and deciphering the DNA code of living organisms (including the human genome and microbiome) have revolutionized medical research efforts, including those targeting emerging and persistent infectious diseases (EPID).  However, these efforts have largely targeted the world outside of Africa.  Africa, the continent with the largest genomic, linguistic, cultural, and EPID diversity, is only now seeing the first signs of these advances.  Major limitations to accessing genomics consist of social (including cultural) and economic factors.  The world outside of Africa needs to address the significant role Africa has played and continues to play in shaping the globe, from our human origins to the large biodiversity that has led to a number of EPID outbreaks.  The societal and economic challenges that face all 54 African countries calls for a concerted effort from the international community.  Building bridges between non-African and African countries, where communication and flow of technology and information is unidirectional, is the ultimate way that Africa can embrace western technology and that non-African countries can embrace African culture.  This paper will address why the western world needs to embrace African culture to be successful in translating technical advances in genomics within the region.
Current realities

Technical advances in DNA sequencing and computational analysis have revolutionized health care and created an era of “genomic medicine.”  In brief, genomic medicine is the use of information from the genome (e.g., the complete DNA sequence of a human and/or pathogen) to guide clinical management.  The draft sequence of the Human Genome (completed 10 years ago) provided a reference to capture DNA variation essential to defining disease susceptibility or resistance, disease outcomes, or response to treatments.  The human host is, however, more than just its cells and DNA; microbial cells outnumber human cells by a factor of 10 to 1 in any healthy adult.  Since extensive human microbial diversity will also impact health status in infectious diseases, genomics, within the context of this paper, may cover the human genome (host) and/or the human microbiome (pathogen).  The current reality is that while the benefits of genomics are widespread in the western world, the regions where EPID often arise and reach epidemic levels have largely been excluded from the genomics revolution. 
Africa is the second largest continent, home to one-sixth of the world’s population and approximately 2,000 linguistic groups (representing almost as many cultures).  According to the World Health Organization (WHO), Africa is home to the highest recorded mortality rates for the top three infectious diseases: malaria, tuberculosis (TB), and HIV/AIDS.  The United Nations Children's Fund (UNICEF) and WHO have noted some sobering realities, including that malaria claims the life of a child in Africa every 30 seconds, in 2010 more than 270 cases of TB per 100,000 population was recorded for sub-Saharan Africa, and by 2010 an estimated 15.7 million children in sub-Saharan Africa had lost at least one parent to AIDS.  As stated in the Areas of Consensus that emerged from prior ISGP conferences, there is no doubt that the potential for one of Emerging and Persistent Infectious Diseases (EPID) to reach pandemic levels is inevitable.  Thus, the question is whether the Actionable Next Steps to prevent such a major global threat are adequate for the African context?  Africa needs to be included in the revolution of genomic medicine.  Is Africa ready for this revolution or are we, as scientists and policy makers, ready to accept the challenges of making the genomic revolution work for — and not against — Africa?  This paper addresses challenges associated with the acquisition, sharing, and implementation of genomic data of relevance to EPID based on diverse cultural and economic systems of relevance within Africa.
Social and/or economic opportunities and challenges
Why is African culture so important?  African culture is the very essence of life itself.  To quote Dr. Maulana Karenga, chair of the Department of Africana Studies at California State University, Long Beach, “Culture is the totality of thought and practice by which a people creates itself, celebrates, sustains and develops itself and introduces itself to history and humanity (Karenga, 2009).”  One must caution the western world that it is ignorant to interpret African culture as “backward.”  A Senegal proverb states: “The chameleon changes color to match the earth; the earth doesn’t change color to match the chameleon.”  Translating genomic data of relevance to health care and response to EPID within the context of Africa cannot be done in isolation of “African cultural diversity.”  Culture and modern developments (such as genomics) can come together with the meeting of mutual respect, but there are social and economic challenges that need to be addressed.
Social challenges.  Human genomics provides a historical record of relatedness between peoples and cultures.  It is a code of our evolutionary past, human migrations, and adaptations.  Genomics therefore has the potential to place people into groups or “races” leading to unity or creating (or fueling) conflict.  In a continent like Africa, which has a complex cultural substructure, the impact of discovering that one’s ancestral heritage may not be “as you thought” (e.g., learning your father is not your father) has the potential for significant psychological and societal impacts.
Another challenge is to avoid the use of genomic data (and infectious disease data) for cultural discrimination.  Data that may suggest that one group of people is more susceptible (or likely carriers) of a disease than another has the potential for generating group-based stigmatization.  There are many examples of this throughout human history.  Stigmatization associated with HIV/AIDS resulted in its definition as a “homosexual disease” in the United States and as a “women’s disease” in parts of Africa.  Stigma associated with being HIV-positive in Africa fueled the spread of the epidemic. 
Genomic data provide the tools to link specific cultural practices that may be taboo in another society to the spread of diseases.  Polygamy and consanguineous marriage, for example, although fairly common throughout Africa, are frowned upon in most western cultures.  If genomic data were to highlight such cultural differences, would African societies once again feel the pain of colonial-based judgment?  Epidemiological data have associated specific cultural practices with the spread of infectious diseases in Africa.  For example, the spread of HIV is more limited among circumcised men than their uncircumcised counterparts; gender-based inequality has been shown to increase HIV infection rates.  
Because 70% of Africa’s population lives in rural areas, it is important to note that the day-to-day needs will be vastly different from those in a predominantly urban western society.  Public dissemination of data relevant for preventing or controlling EPID in the rural context will likely not be addressed through the standard methods of communication and technologies used in western urban societies.  Rural societies are spread over vast distances, making communication and access to health care and relevant information a daily challenge, even for local governments. 
Economic challenges.  Cultural identity is often associated with economic status.  In countries with minimal resources, the distribution of information is a significant challenge.  Even if the information is available, the basic needs for survival may be overriding.  Sex workers in Africa (via conversations with approximately 30 women) spoke of how the basic need for sustenance, or lack of purpose in life, were greater behavioral drivers than the fear of knowing they carried the invisible “killer germ.”   Economically challenged persons are not simple-minded; they are simply people without opportunities.  Addressing poor economic systems will enable changes in population behavior.
Policy issues
There are specific obligations to be fulfilled in order to meet these challenges.  Genomics plays a critical role (together with environment, social, and economic factors) in the creation of the global disparities in EPID.  In 2010, the first African Genome Project provided a glimpse into the extent of un-captured genetic diversity.  The obligation to bring genomics to Africa is summed up in the words of Archbishop Desmond Tutu: “Southern Africans are victims of many devastating diseases whose eradication requires immediate attention and international resources.  My hope is that my genetic code may provide a voice for the region and serve as the starting point for a map of DNA variation significant for Southern African peoples, to be used for medical research efforts and effective design of medicines.  I implore the scientific community to continue what I hope was just a first step to further medical research within the region (Tutu, 2011).”  It is of global relevance that we reach out to the African community (Hayes, 2011).
Addressing the actionable next steps
· As the center of global human diversity, it is essential that Africa be included in current DNA databases that map human genome and microbiome diversity.  These databases will allow for rapid prediction of EPID transmission and infection rates. 
· The most critical challenge will be the prevention of discrimination-based surveillance and genomic data of relevance to EPID within extreme diverse cultural systems.
· Although global standardization is essential, one must allow for flexibility.  The lessons learned during the HIV epidemic in Africa taught us that understanding and controlling the disease could not solely be based on developments happening outside Africa.  Disease staging measures, gender, prevalence and mortality rates, sources of exposure, and ultimately, the genomic profile of the infecting pathogen and the infected host, differed dramatically.  Information sharing needs to make room for region-specific guidelines. 
· Sharing of data should also look outside the framework of the “health care professional.”  In many African societies, the “traditional healer” is still the primary health caregiver. 
· On-the-ground education programs need to be established and run by local organizations to effectively introduce technological concepts (such as genomics) to the public.  The context needs to be tangible, regionally relevant, and embrace established social structures that can reach the most rural communities.
· For the western world to be successful in Africa, it needs to raise its profile in the region and overcome historical mistrust.  Economic imbalance between African and non-African communities can best be met by forming networks (bridges) between impoverished and wealthy research institutes, governments, policy makers, and scientists. 
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