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Academic Profile and Professional Career Path:

Ming obtained his B.Sc. in Animal Science in July 1985 from Department of Animal Science
at Xinjiang Agricultural University (http://www.xjau.edu.cn/), Urumgqi, Xinjiang Uygur
Autonomous Region, China. Ming studied for M.Sc. in animal nutrition in a program (1985.09 —
1988.07) jointly administered by the Jilin Academy of Agricultural Sciences, Gongzhuling, Jilin
Province and Northeast Agricultural University, Harbin, Heilongjiang Province, China after going
through a national graduate entrance examination and an interview process. Under the mentorship
of Prof. Jiashi Yang, Ming started his original animal nutrition and metabolic research and
scientific writing through conducting his M.Sc. thesis project. This thesis project focused on
estimating metabolizable energy requirements for maintenance (MEy) in broiler chicks by using
the comparative carcass composition analysis technique and the closed-circuit respiration
chamber-based indirect calorimetry. Ming obtained M.Sc. majoring in animal nutrition from
Northeast Agricultural University (http://www.neau.edu.cn/) in July 1988. After graduation from
his M.Sc. Program, He continued his research as a Research Associate in Prof. Jiashi Yang’s
research laboratory, participating in establishing two computerized open-circuit respiration
chamber-based indirect calorimetry systems designed for medium-frame size of farm animals such
as pigs and sheep (1988.08 — 1989.08). These indirect calorimetric systems were the first sets ever
built in China. These research project grants were granted to Prof. Yang by the Chinese Ministry
of Agriculture and the Natural Science Foundation of China.

Ming studied for Ph.D. in animal nutrition (1989.09 — 1994.06) in the Department of Animal
Science at the University of Alberta, Edmonton, Alberta, Canada. Under the mentorship of Prof.
Willem C. Sauer, Ming learned how to design and conduct pig nutrition and in vivo digestive
physiological studies with pigs such as formulating experimental diets, performing experimental
surgery and caring research animals as well as writing original scientific research manuscripts in
English. Ming’s Ph.D. Dissertation projects focused on investigating the major methodological
aspects of measuring distal ileal crude protein and amino acid digestibility and the gastrointestinal
endogenous losses of these nutrients associated with test feed ingredients [Fan M.Z. et al. (1994)
-J. Anim. Sci. 72:2851-2859; Fan M.Z. and W.C. Sauer (1995) - J. Anim. Sci. 73:2364-2374; Fan
M.Z. etal. (1995) - J. Anim. Sci. 73:2319-2328]. Ming obtained Ph.D. majoring in animal nutrition
from the University of Alberta (http:/www.ualberta.ca/) in November 1994.

After graduation from his Ph.D. Program, Dr. Fan pursued his post-doctoral research training
under the mentorship of Prof. Michael I. McBurney in the Department of Food and Nutrition in
collaboration with Prof. Chris I. Cheeseman in the Department of Physiology at the University of
Alberta (http://www.ualberta.ca/) (1994.07 — 1994.12). Dr. Fan learned how to conduct basic and
classic in vitro intestinal cellular nutrient transport physiological research with membrane vesicles
in Prof. Cheeseman’s laboratory during this period of training, continued his post-doctoral research
training and completed his in vitro amino acid transport project at Purdue University [Fan M.Z. et
al. (1998) - Comp. Biochem. Physiol. Part A. 121:411-422]. Dr. Fan continued his post-doctoral
research training under the mentorship of Prof. Layi O. Adeola in the Department of Animal
Sciences in collaboration with Prof. Eli Asem in the Department of Basic Medical Sciences at
Purdue University (http://www.purdue.edu/), West Lafayette, Indiana, USA (1995.01 — 1997.06).
While Dr. Fan continued the in vitro intestinal cellular amino acid transport research with
membrane vesicles, he also worked on characterizing physiological and biochemical properties of
some of the important porcine gut mucosal apical membrane hydrolases with majority of the




laboratory work being conducted in Prof. Asem’s laboratory at Purdue [Fan M.Z. et al. (1999) - J.
Nutr. Biochem. 10:299-305].

In 1997.07, Dr. Fan was selected and awarded a prestigious USDA/ARS Post-doctoral
Research Fellowship to continue his research as a post-doctoral trainee Animal Research
Physiologist (GS-11) under the mentorship of Prof. Douglas G. Burrin in the Children’s Nutrition
Research Centre (CNRC) at Baylor College of Medicine (http:/www.bcm.edu/cnrc/), Houston,
Texas, USA (1997.07 — 1998.10). While Dr. Fan participated in conducting intensive human
infant nutrition research with the newborn neonatal pigs fed liquid formula models in combination
with in vivo stable isotopic tracer kinetics [Stoll B. et al. (2001) - Am. J. Physiol. 279:G288-G294],
his primary research project focused on studying the expression of major gut mucosal enterocytic
apical membrane hydrolases and nutrient transporters during the cellular proliferation and
differentiation along the crypt-villus axis in young pigs by adopting the extended intestinal sac
technique originated in the rodents for isolating primary porcine small intestinal epithelia in Prof.
Burrin’s laboratory at CNRC [Fan M.Z. et al. (2001) - J. Anim. Sci. 79:371-381; Fan M.Z. et al.
(2004) - Am. J. Physiol. 287:G385-G398]. This last post-doctoral training opportunity at CNRC
had several other long-term impacts on Dr. Fan’s academic development as an independent
investigator and a research and teaching faculty. These include exposure to major biomedical and
human health issues by attending regular academic seminars and discussions, organizing and
conducting intensive and integrative animal biology research, developing original research ideas
and preparing high-quality competitive research proposals, writing up high-quality, hypothesis-
based and concept-driven original research manuscripts for peer-reviewing and publications in
high-impact biomedical journals, and preparing and delivering high level of scientific oral and
poster presentations.

In November 1998, Dr. Fan was selected and appointed as tenure-track Assistant Professor
in Nutritional Ecology in the Department of Animal and Poultry Science, Ontario Agricultural
College at the University of Guelph (http://www.uoguelph.ca/). He was granted a tenured-faculty
status in December of 2001. He was promoted to be Associate Professor in July 2003. Dr. Fan has
been promoted to a full Professor since July 2009 at the University of Guelph. In addition to
teaching various undergraduate courses at the college level such as experiential education, agri-
food problem solving, and independent research, Dr. Fan has taught animal metabolism,
introductory animal nutrition and critical analysis of animal sciences for undergraduate students
and nutritional technique research and advanced animal nutrition and metabolism courses for
graduate students in the Department. Dr. Fan has actively obtained a number of research grants
on the continued basis to his laboratory group primarily from the Natural Science and Engineering
Research Council of Canada (NSERC), Agriculture and Agri-Food Canada (AAFC), Ontario
Ministry of Agriculture Food and Rural Affairs (OMAFRA) and various industrial sponsors such
as Ontario Pork, Elanco Animal Health, Inc., the Grant Valley Fortifiers and Metagen Enzyme
Corporation.

Dr. Fan’s most significant conceptual and novel contributions to research and/or practical
applications include the followings largely through training high quality graduate students, post-
doctoral fellows and visiting scholars and through effective collaborations with other researchers:

(1) Apical amino acid and sugar transporters are expressed along the entire intestinal crypt-villus
axis controlled at transcriptional and translational levels in neonatal pigs in support of high growth
rate and efficiency of whole body energy and nitrogen utilization [Yang et al. (2011) — American



Journal of Physiology 300:G60-G70; Yang et al. (2016) — Amino Acids (in press)]. Our study has
identified that the EAAC-1 protein expressed on the small intestinal epithelial apical membrane
along the crypt-villus axis is the same high-affinity X ag-system transporter expressed in neurons
for the uptake of glutamate and other acidic amino acids in mammals including pigs [See: Fan et
al. (2004) — American Journal of Physiology 287:G385-G398]. These research activities have
been the continued research and collaboration with Prof. Douglas G. Burrin. Roles of enteral
amino acids and short peptides for modulating gut growth and functions have been revealed under
challenged conditions such as bowel inflammation in collaboration with Prof. Yoshinori Mine in
the Department of Food Science at Guelph [See: Kim et al. (2010) — The Journal of Nutritional
Biochemistry 21:468-475; Aito-Inoue. (2007) — Journal of Peptide Science 13:468-474; and
Young D. et al. (2012). The Journal of Nutrition 142:363-368].

(2) Intestinal apical alkaline phosphatase is essential for the detoxification of enteral source of
lipopolysaccharide endotoxins. Our research has shown that early weaning reduces intestinal
alkaline phosphatase affinity, maximal activity and abundances at the transcriptional and
translational levels, providing biochemical and molecular mechanisms for early-weaning
associated growth check and mortality in pig production [See: Lackeyram et al. (2010) — The
Journal of Nutrition 140:461-468]. Up-regulation of luminal alkaline phosphatase functionality is
an effective alternative strategy to antibiotics for the management of monogastric food animal gut
health and feed antibiotic-resistance concern [Fan and Archbold (2015) — Animal Nutrition 1:138-
143].

(3) We have established a novel methodology for rapidly measuring organ and tissue in vivo
protein synthesis rates through intraperitoneal injection of a flooding dose of a stable isotope tracer
L-[ring-?Hs]Phe in piglets. This method work will lead to further progress in understanding factors
affecting translational control of gene expression in growth and metabolism [See: Bregendahl et
al. (2008; 2004) — The Journal of Nutrition 138:1976-1981; 134:2722-2728; Fan et al. (2006) —
Journal of Animal Science 84 (suppl. 1):E79-E93].

(4) With pigs fed a high-fat and atherogenic diet, we have revealed that the hypocholesterolemic
effects (e.g., reducing LDL cholesterol by 37%) of the viscous soluble fiber guar gum consumption
is mediated by increasing hepatic nuclear active sterol regulatory element binding protein 2
(SREBP2) and the low-density lipoprotein receptor (LDLr) protein abundances. This study and its
relevant animal model will help develop effective dietary strategies and provide molecular
mechanisms for nutritional management of human cardiovascular health and heart disease
preventions [See: Rideout et al. (2007) — The Journal of Nutrition 137:568-572; Rideout et al.
(2008) — Vascular Health and Risk Management 4:1023-1033]. Consumption of resistant starch
increased calcium digestibility and cecal butyrate concentration and reduced cecal indole
concentrations. Thermal properties are associated with different resistant starch varieties and these
may be useful markers for developing resistant starch varieties with desired specific functionality
[See: Rideout et al. (2008) — British Journal of Nutrition 99:984-992]. Some of these activities
have been conducted in collaboration with Dr. Qiang Liu at AAFC Food Research Centre, Guelph.

(8) Development of novel methods for determining the endogenous phosphorus (P) loss and true
P digestibility as well as intrinsic phytase activity and phytate P contents associated with various
feed or food ingredients. These studies have improved our understanding in mineral nutrition and
digestive physiology for both pigs and humans. The application of these results in pig diet
formulation can potentially reduce P excretion from pig industry, help the P management issue
facing pork producers and save about CAD$ 15 millions of feeding cost per year (calculated as



saving CADS$0.75 per pig and 20 millions of pigs marketed per year) by using 30% less
supplemental P in Canada [See: Fan et al. (2001) — The Journal of Nutrition 131:2388-2396; Shen
et al. (2002) — The Journal of Nutrition 132:1199-1206; Shen et al. (2005) — Journal of
Agricultural and Food Chemistry 53:853-859; Fang et al. (2007) — Livestock Science 109:251-
254]. Contribution to the characterization and functional analyses of the transgenic phytase
Enviropig™ developed at Guelph by Prof. Cecil W. Forsberg’s laboratory. The potential
commercialization of these novel pigs will solve the P-pollution issue for the pig industry on the
global scale once for all [See: Golovan et al. (2001) — Nature Biotechnology 19:741-745; and
Meidinger et al. (2013). Journal of Animal Science 91:1307-1320].

(6) Our research has demonstrated that crystalline cellulose is not a functional dietary fibre in both
pig and human nutrition because crystalline cellulose in feeds and foods could be effectively and
rapidly degraded in the distal small bowel and the large bowel in growing pigs [See: Rideout et al.
(2008) — British Journal of Nutrition 99:984-992]. This has led us to develop a microbial
metagenomic library for the discovery of novel and potent cellulases from the porcine gut
symbiotic microbiome for potential industrial applications [See: Wang et al. (2012) — Journal of
Animal Science 90:400-402].

Dr. Fan has produced a number of publications including peer-reviewed journal papers, book
chapters, research abstracts in peer-reviewed journals through conference presentations,
conference and workshop presentations, and short extension publications.
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