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First Presenter:  Rodney Dietert, Dept. Microbiology/Immunology, Cornell University  

Title:  Protecting the Human Superorganism 

Date and Time:  Tuesday, January 24th 4 pm EST;  
Wednesday January 25th, 8 am AEDT (Sydney); 10 am NZDT (Wellington) 

Abstract: Human safety evaluation and risk assessment are predicated on 

modeling, evaluating, estimating, and then responding to the likelihood of adverse outcomes from 
exposure to environmental chemicals, food, physical agents (e.g., radiation), pathogens, and drugs. 
Fundamental to the process has been the assumption that the target organism being protected via the 
applications of safety evaluation and risk assessment is the mammalian human.  Until recently, little-to-
no attention was directed toward the role of thousands of non-mammalian, human-inhabiting species 
collectively known as the human microbiome.   Yet, humans in their normal, healthiest state are by 
some measures a majority-microbial superorganism with a slight majority of microbial to mammalian 
cells and an even larger disparity among genes.  Additionally, because the microbiome resides at the 
boundary between humans and their environment, it serves as a gatekeeper engaging microbial 
pathogens, chemicals and drugs before they reach human mammalian cells.  Protection of the newly-
defined human superorganism requires a re-thinking of what has been a largely mammalian-centric 
environmental health focus. This webinar presentation considers how microbiome status drives human 
health and needs to be a centerpiece of Next Generation benefit/risk assessment.   

Slide sets for SRA webinar series can be downloaded from http://sra.org/upstateny. 

Biographical Sketch: Dr. Rodney Dietert is Professor of Immunotoxicology at Cornell University in 

Ithaca, New York having served on the Cornell faculty for 39 years. He received his PhD in 
immunogenetics from the University of Texas at Austin. At Cornell, Rodney previously directed Cornell’s 
Graduate Field of Immunology, the Program on Breast Cancer and Environmental Risk Factors, and the 
Institute for Comparative and Environmental Toxicology, and served as a Senior Fellow in the Cornell 
Center for the Environment. In research, Rodney has more than 300 publications with most concerning 
the safety evaluation of drugs and environmental chemicals, the microbiome, the developing immune 
system, environmental health risks, and non-communicable diseases. Among his authored scientific 

books are  Strategies for Protecting Your Child’s Immune System and the 2016 
book The Human Superorganism. Beyond Cornell, Rodney:  was President of the 

Immunotoxicology Specialty Section of SOT; served on grant, 
advisory, and document drafting panels for the NIH, WHO, 
EPA, USDA, NIH, and Department of Defense; consulted for 
industry on safety evaluation; and currently is a toxicology 
book series editor for Springer. In 2014, he appeared in the 
award-winning documentary film, Microbirth, and in 2015, 
Rodney received the James G. Wilson Best Paper of the Year 
Award from the Teratology Society for a paper on infant 
microbiome deficiencies as a new type of birth defect.  
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Second Presenter:  Michelle McGuire, Washington State University 

Title:  Human Milk: Mother Nature’s Prototypical Probiotic Food 

Date and Time:  Tuesday, March 21st 1 pm PDT/4 pm EDT;  
Wednesday March 22nd, 7 am AEDT (Sydney); 9 am NZDT (Wellington) 

Abstract:  Human milk is inarguably the only food "designed" to be consumed exclusively by humans - 

providing all the essential nutrients (and other bioactive compounds and constituents) needed for 
growth and development of the human infant. However, our understanding of human milk composition 
and its impact on host and microbial health is far from complete. For instance, until recent advances in 
instrumentation allowing the detection and identification of difficult-to-culture bacteria, common 
dogma was that human milk was sterile unless produced by an infected mammary gland or 
contaminated after expression. Researchers now know, however, that (like bovine milk) human milk 
contains diverse populations of bacteria. This webinar will briefly describe what is currently known 
about variation in the human milk microbiome as well as relationships among maternal diet, maternal 
health, milk nutrient content, and the milk microbiome. In addition, we will introduce an ongoing cross-
cutting study funded by the Integrated National Science Foundation Support Promoting Interdisciplinary 
Research and Education (INSPIRE) funding mechanism designed to help us better understand what is 
normal in terms of milk microbes in various locations worldwide. The importance of cooperation and 
interdisciplinary discussion around methods and vocabulary will be discussed. Finally, a framework for 
considering what work is needed to link the human milk microbiome to human health and disease will 
be presented.  

Biographical Sketch: Dr. Michelle McGuire is a human nutrition researcher with expertise in 

maternal and infant nutrition, particularly during the period of breastfeeding. Classically trained by some 
of the longstanding leaders in human and bovine lactation research at the University of Illinois and 
Cornell University, Michelle has been conducting clinical research related to nutrition, lactation, and 
breastfeeding since 1995. Most recently, Michelle’s research shifted to focus on understanding factors 
such as environment, maternal diet, childcare practices, and evolutionary selection that might be related 
to variation in bacteria in human milk. More importantly, her research team is committed to 
understanding how this variation might be related to health and disease. They posit that there are 
“normal” shifts, in this regard, to support unique combinations of biological, cultural, and environmental 
constructs. This work has opened her eyes to the critical nature of cross-disciplinary, international 
collaborations. In addition, Michelle is also a seasoned science writer. Her introductory college-level 
nutrition textbooks are used around the globe. Michelle works closely with her husband, Mark McGuire, 
studying both bovine and human lactation with particular interest in the health 
and safety of foods for human consumption. They recently edited a book entitled 
Prebiotics and Probiotics in Human Milk, which directly addresses the most recent 
information about bacteria in human milk. Committed to exceptional education, 
she was awarded Washington State University’s prestigious Thomas E. Lutz 
Teaching Excellence Award in 2016. Michelle has served on the executive 
committee of the International Society for Research in Human Milk and Lactation 
since 2010, and is an active member of the American Society for Nutrition.   
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Third Presenter:  Mark McGuire, University of Idaho 

Title:  Bovine Milk Microbiota  

Date and Time:  Tuesday, May 23rd, 2:30 pm PDT/5:30 pm EDT;  

Wednesday May 24th, 7:30 am AEDT (Sydney); 9:30 am NZDT (Wellington) 

Abstract:  Through a variety of dairy products including fluid milk, cheese, yogurt, ice cream, and 

butter, bovine milk provides myriad essential nutrients to the human consumer. The dairy industry has 
great desire to produce the highest quality milk possible. Of particular concern in this regard are 
pathogenic bacteria that might lead to foodborne illness. Long-considered sterile unless produced by 
infected cows or contaminated via milking equipment, any milk containing bacteria has historically been 
considered a health risk to the consumer. However, the advent of culture-independent assessment of 
bacteria has confirmed that milk is not sterile, even when cows are healthy and the milking equipment is 
properly cleaned. Recent research sequencing 16S rRNA genes has clearly demonstrated that, like 
human milk, bovine milk is a rich source of a variety of different bacteria. Evidence also exists that the 
bacterial communities in milk can differ among farms, suggesting that local environments may 
contribute to the relative abundance of particular bacteria. Some studies report microbiological 
indicators of milk quality and safety, including prevalence and levels of pathogens in bulk tank milk 
samples that are important inputs to microbial risk assessments. In conclusion, cow’s milk contains 
bacteria which may have no effect on consumer health, may be deleterious, or may impart health 
benefits. Additional interdisciplinary work is needed to balance benefits and risks. 

Biographical sketch: Dr. Mark McGuire is a lactation physiologist with expertise in factors such as 

nutrition, endocrinology, and bacteria that affect milk synthesis and quality. Mark received his BS from 
the University of Illinois (1984), MS from the University of Florida (1987), and PhD from Cornell 
University (1994). He has been on faculty at the University of Idaho since 1995 and is a Professor in 
Lactation Biology. Mark served as Head of the Department of Animal and Veterinary Science from 2012 
to 2015 before becoming the Interim Director of the Idaho Agricultural Experiment Station and Associate 
Dean for Research in the College of Agricultural and Life Sciences in August 2015. The interim status was 
removed in November 2016. Mark works closely with his wife, Dr. Michelle (Shelley) McGuire, studying 
both bovine and human lactation with particular interest in the health and safety of foods for human 
consumption. They recently released a book, edited with Dr. Lars Bode, titled Prebiotics and Probiotics in 
Human Milk; Origins and Functions of Milk-Borne Oligosaccharides and Bacteria, which directly 
addresses the most recent information about bacteria in human milk. Mark has published over 90 
refereed papers and 8 book chapters and is an active member of the American Dairy Science 
Association, American Society for Nutrition, American Society for Microbiology, and the International 
Society for Research in Human Milk and Lactation. Mark and Shelley live in Moscow, Idaho.  
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Fourth Presenters:  Peg Coleman, Coleman Scientific Consulting & Warner North, NorthWorks  

Title:  Preparing to Deliberate Evidence on Benefits and Risks Posed by the Microbiota of Milks 

Date and Time: Tuesday, August 29th, 2:30 pm PDT/5:30 pm EDT;  

Wednesday August 30th, 7:30 am AEDT (Sydney); 9:30 am NZDT (Wellington) 

Abstract:  Scientific advances over the past decade are transforming our 

knowledge of the natural microbes (microbiota) of breast and bovine milks. 
Unexpected results from culture-independent studies of milk microbiomes are raising questions about 
assumptions of past risk analyses for breast milk banks, food safety regulators, and milk consumers 
around the world. In ‘milk wars’ around the world, the opposing positions (fresh unprocessed milk from 
licensed farms is ‘acceptably low risk and safe’ or ‘poison and inherently dangerous’) are often stated as 
definitive beliefs for all time, not as evidence-based communications that merit further deliberation as 
science advances. Understandably, consumers around the world are confused by conflicting statements 
about benefits and risks in the media and from regulators. Some history of major microbiological 
discoveries influencing perceptions of raw milk is discussed, as well as assessments based on ‘top-down’ 
data (from outbreaks and other epidemiologic investigations) and ‘bottom-up’ data (from microbial 
ecology of foods and dose-response relationships for illness). In the next phases of the joint project, 
frameworks for assessing and communicating benefits and risks using objective, unbiased evidence-
based processes (e.g., evidence mapping, mental modeling) will be applied. 

Biographical Sketches: Peg Coleman is a medical microbiologist and microbial risk assessor who 

contributed to human health risk assessments for bacteria causing diseases including anthrax, E. coli 
O157:H7 enterocolitis, listeriosis, and salmonellosis. Peg is a former regulator (USDA/FSIS) and currently 
sole proprietor of Coleman Scientific Consulting. As a guest editor for the journal Human and Ecological 
Risk Assessment, she organized a special collection of manuscripts on the Microbiota and Risk. She and 
her husband consider the benefits to exceed the risks of consuming fresh unprocessed (raw) milk from a 
licensed dairy near their home in upstate NY. She serves on the editorial board of the SRA journal Risk 
Analysis and as president of Upstate NY SRA. Together, Peg and Warner serve as lead organizers for the 
partners of a joint SRA Regional Organization project, Understanding Perceptions of Benefits and Risks 
Posed by the Microbiota of Milks, that began with this 2017 Advancing the Science Webinar Series: 
Microbiota Informing Next Generation Benefits and Risks. 

D. Warner North is principal scientist of NorthWorks and author of the first formal microbial risk 
assessment for NASA in 1974 on potential growth of microbes on Mars. Warner was a member of the 
committee authoring the 1996 National Academies report, ‘Understanding Risk: Informing Decisions in a 
Democratic Society,’ on analytic-deliberative process. Over the past fifty years Dr. North has carried out 
applications of decision analysis and risk analysis for electric utilities in the US and Mexico, 
for the petroleum and chemical industries, and for government agencies with responsibility 
for energy and environmental protection. Dr. North has a long association with Stanford 
University as adjunct faculty beginning in 1976 and as a consulting professor in the 
Department of Management Science and Engineering from 1988 to 2009. Warner is a 
Fellow of the Society for Risk Analysis, Past President, and area editor for the SRA journal 
Risk Analysis in Decision Science. 


