Ilya Raskin
BIOGRAPHICAL SKETCH

PERSONAL:
Born: - January 16, 1956, Moscow, Russia
Nationality: - US citizen
Marital Status: - Married, two children
EDUCATION:
1980-1984 - Ph.D. Michigan State University, East Lansing, MI, USA
1977-1980 - B.S. Brandeis University, Waltham, MA, USA
Magna Cum Laude with Highest Honors in Biology
1973-1976 - Medical School #28, Moscow, Russia
1972-1973 - Moscow Pedagogical University, Moscow, Russia
EMPLOYMENT HISTORY:
2000-Present - Distinguished Professor, Center for Agricultural Molecular Biology,
Rutgers University, New Brunswick, NJ
2005-Present - President, Global Institute for Bioexploration (GIBEX)
2006-Presnt - Adjunct Professor, Pennington Biomedical Research Center / LSU
2010-Present - Chairman and Partner, Nutrasorb LLC.
1996-2011 - Director and Chief Scientific Advisor, Phytomedics Inc.
1994-2000 - Professor, Center for Agricultural Molecular Biology,
Rutgers University, New Brunswick, NJ
1993-1998 - Director, Phytotech Inc., Monmouth Junction, NJ
1989-1994 - Associate Professor, Center for Agricultural Molecular Biology,
Rutgers University, New Brunswick, NJ
1986-1989 - Principal Investigator, Central Research and Development Dept.,
DuPont Co., Wilmington, DE
1984-1986 - Associate Plant Physiologist, Shell Agricultural Chemical
Company, Modesto, CA
HONORS AND AWARDS:
2008 - Elected member of the European Academy of Sciences and Arts
2005 - Thomas Alva Edison Patent Award for the revolutionary product innovations
and scientific breakthrough
2002 - One of 108 most cited researchers in Plant and Animal Science, ISI
2000 - Named Century Innovator in Botany by the Outlook 2000 issue of U.S.
News & World Report
2000 - Sustained Research Excellence Award, Rutgers University
1999 - World Technology Award for Biotechnology (finalist)
1998 - Research Excellence Award, Rutgers University
1997 - Discover Award for Technology Innovation (finalist)
1996 - Board of Trustees Award for Excellence in Research, Rutgers University
1993 - Charles A. Shull Award, American Society of Plant Physiologists,
for outstanding investigations in the field of Plant Physiology
1992 - Research Excellence Award, Rutgers University
1989 - Accomplishment Award, Du Pont Co.
1986 - Special Recognition Award, Shell Agricultural Chem. Co.
1983-1984 - Shell Distinguished Research Assistantship and Travel
Award, Michigan State University
1984 - Ernest A. Bessey Memorial Award for Excellence in Research,
Michigan State University
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SELECTED PROFESSIONAL SERVICES & ACCOMPLISHMENTS:

e Ad-hoc reviewer of manuscripts for 18 scientific journals and grants for 9 agencies and
foundations

o Presented over 250 invited lectures at professional meetings, universities, and

companies (since 1993)

Involved in organizing 14 scientific meetings

Published 225 conference abstracts (since 1991)

Received over $25 MM in research grants

Featured in over 50 popular science articles and 8 TV and radio science shows

Trained 9 graduate students, 35 postdoctoral fellows, and 6 assistant research professors

IMPORTANT CONTRIBUTIONS TO SCIENCE:

1. Mechanisms of growth and aeration in rice. Before my Ph.D. work, it was not understood
how deep-water rice plants coordinate their stem elongation with rising paddy water and maintain
adequate oxygen supply to the roots. Working with a small group of scientists, we have
discovered that water traps the gaseous plant hormone ethylene in the submerged parts of rice
stems causing rapid activation of genes responsible for stem elongation, while it slows down once
the stems reach the water surface and ethylene diffuses out of the above water parts. At the same
time, submerged rice roots can get enough oxygen by creating an active “snorkel” effect resulting
from the reduction of pressure in the air-conducting system of the plant caused by consumption of
oxygen and solubilization of respiratory carbon dioxide in the surrounding water. This work was
published as a cover article in Science (1985) and has since been incorporated in many plant
biology and agronomy textbooks.

2. Salicylic acid as a new plant hormone involved in plant thermogenesis and systemic
disease resistance. A number of plant inflorescences (e.g. in Araceae family) produce heat to
volatilize odiferous compounds that attract insect pollinators. While the biochemical mechanism
of heat production in plants (uncoupling of mitochondrial electron transport chain) has been
known, biochemical signals responsible for committing mitochondria towards heat production
remained elusive. In 1987, we identified salicylic acid as an endogenous regulator of heat
production in Araceae — a discovery that made the covers of both Science and in Nature.
Subsequently, we identified salicylic acid as the key endogenous signal that activates systemic
plant resistance to pathogens, resulting in another publication in Science. That work was followed
by our cover paper in Nature that demonstrated that damaged plants convert salicylic acid to
volatile methyl salicylate, which functions as an airborne signal capable of activating pathogen
and herbivore resistance in neighboring plants. These discoveries added salicylic acid to a short
list of recognized plant hormones and were also incorporated in most plant biology textbooks.

3. Phytoremediation — using metal accumulating plants to remove heavy metal pollutants
from soil and water. We have coined the term phytoremediation in 1994 to define the
technology of using metal accumulating plants to remove heavy metal pollutants from soil and
water. We have identified a number of plants that can accumulate large quantities of heavy
metals, such as Pb, Cr, Cu, Cd, Zn as well as some radioactive isotopes in the above ground parts,
thus depleting polluted soil and water from these toxic elements. We have also elucidated several
biochemical mechanisms involved in metal concentrations, and developed and subsequently
transferred phytoremediation technology to bioremediation companies that have successfully
used it in the field. Our first phytoremediation papers and reviews on this subject (see below)
have the highest citation index of any work my group has published (over 2000).
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4. Plants and human health. In the last 15 years, the interest of my research team has shifted to
discovery and characterization of pharmacologically active natural products from plants,
enhancing their levels and defining their modes of action in in vitro, in vivo and clinical models.
Working on the interface of pharmacology, molecular biology, plant biochemistry, and
microbiology we have published over 100 manuscript related to this subject covering a variety of
bioactive phytochemicals and molecular targets. Our most notable, recent contributions to this
area are: isolating and characterizing anti-diabetic compounds from Tarragon (Artemisia
dracunculus) and elucidating their molecular action in decreasing insulin resistance (14 papers
published since 2006); developing a new method for the effective concentration, stabilization and
delivery of dietary polyphenols (currently utilized by food industry); developing a new variety of
lettuce with antioxidant polyphenols levels higher than those in blueberries (currently available in
stores); describing highly active and stable anti-inflammatory and chemoprotective
isothiocyanates from Moringa olifera (developed into commercial ant-aging cosmetic ingredient);
and discovering the effect of dietary polyphenols on gut microbiome as it relates to metabolic
syndrome and gut health.

5. International Extension. Over the years, my laboratory participated in multiple international
collaborative programs with researchers in Africa, Asia and South America. Major international programs
I currently lead involve the Global Institute for BioExploration, which partners with 22 Universities in 17
countries on 4 continents to transfer technologies for ethical, natural product-based pharmacological
bioexploration that benefit human health and the environment, and the International Research Training
Center for Botanicals and Metabolic Syndrome in Tajikistan (funded by NIH).

PUBLICATION LIST (llya Raskin) Also see:
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224, Kim, Y., A.G. Wu, A. Jaja-Chimedza, B.L. Graf, C. Waterman, M.P. Verzi, |. Raskin. 2017.
Isothiocyanate-enriched moringa seed extract alleviates ulcerative colitis symptoms in mice 2.
PLoS ONE 12(9): e0184709. doi: 10.1371/journal.pone.0184709

223. Jaja-Chimedza, A., B.L. Graf, C. Simmler, Y. Kim, P. Kuhn, G.F. Pauli, | Raskin. 2017.
Biochemical characterization and anti-inflammatory properties of an isothiocyanate-
enriched moringa (Moringa oleifera) seed extract. PloS one, 12(8), e0182658. doi:
10.1371/journal.pone.0182658

222.  Armas, l., N. Pogrebnyak, I. Raskin. 2017. A rapid and efficient in vitro regeneration
system for lettuce (Lactuca sativa L.). Plant methods, 13: 58. doi: 10.1186/s13007-017-
0208-0.

221.  Welch, C., J. Zhen, E. Bassene, I. Raskin, J.E. Simon, Q. Wu. 2017. Bioactive
polyphenols in kinkeliba tea (Combretum micranthum) and their glucose-lowering
activities. J Food Drug Analysis. (published on line).

220 Cheng, D. M., D. E. Roopchand, A. Poulev, P. Kuhn, I. Armas, W.D. Johnson, A. Oren,
D. Ribnicky, E. Zelzion, D. Bhattacharya, 1. Raskin. 2016. High phenolics Rutgers
Scarlet Lettuce improves glucose metabolism in high fat diet-induced obese mice.
Molecular nutrition & food research. 60, 2367-2378. Doi: 10.1002/mnfr.201600290.
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Kellog, J., N.J. Plundrich, M.A. Lila, D.B. Croom, R.F. Taylor, B. Graf, I. Raskin. 2016.
Engaging American Indian/Alaska Native (Al/AN) Students with Participatory Bioexploration
Assays. NACTA Journal 60:42-50.

Graf, B.L., L.E. Rojo, J. Delatorre-Herrera, A. Poulev, C. Calfiob, I. Raskin. 2016.
Phytoecdysteroids and flavonoid glycosides among Chilean and commercial sources of
Chenopodium quinoa: variation and correlation to physico-chemical characteristics. J Sci Food
Agric. 96: 633-643. doi: 10.1002/jsfa.7134.

Graf, B.L., P. Rojas-Silva, L.E. Rojo, J. Delatorre-Herrera, M.E. Balde on, and I. Raskin. 2015.
Innovations in health value and functional food development of quinoa (Chenopodium quinoa
Willd.). Comprehensive Rev. Food Sci. Food Safety 14: 431-445. doi: 10.1111/1541-4337.12135.

Anthony, T.G., E.T. Mirek, A.R. Bargoud, L. Phillipson-Weiner, C.M. DeOliveira, B. Wetstein,
B.L. Graf, P.E. Kuhn, I. Raskin. 2015. Evaluating the effect of 20-hydroxyecdysone (20HE) on
mechanistic target of rapamycin complex 1 (mTORC1) signaling in the skeletal muscle and liver
of rats. Applied Physiol. Nutrition and Metabol. 40: 1324-1328. doi: 10.1139/apnm-2015-0301.

Grace, M.H., A. Truong, V.-D. Truong, I. Raskin and M. A. Lila. 2015. Novel value-added uses
for sweet potato juice and flour in polyphenol- and protein-enriched functional food ingredients.
Food Science & Nutrition 5:415-424. doi: 10.1002/fsn3.234

Roopchand D.E., R.N. Carmody, P. Kuhn, K. Moskal, P. Rojas, P.J. Turnbaugh, I. Raskin. 2015.
Dietary polyphenols promote the growth of the gut bacterium Akkermansia muciniphila and
attenuate high fat diet-induced metabolic syndrome. Diabetes 64: 2847-58. d0i:10.2337/db14-
1916/-/DCL.

Guzman 1,, M.H. Grace, G.G. Yousef, I. Raskin, M.A. Lila. 2015. Novel strategies for capturing
health-protective mango phytochemicals in shelf stable food matrices. Int J Food Sci Nutr. 66:
175-185. doi: 10.3109/09637486.2014.979315.

Waterman C., P. Rojas-Silva, T.B. Tumer, P. Kuhn, A.J. Richard, S. Wicks, J.M
Stephens, Z. Wang, R. Mynatt, W. Cefalu, 1. Raskin. 2015.Isothiocyanate-rich Moringa
oleifera extract reduces weight gain, insulin resistance and hepatic gluconeogenesis in
mice. Mol Nutr Food Res. doi: 10.1002/mnfr.201400679.

Graf B., L.E Rojo, J. Delatorre-Herrera, A. Poulev, C. Calfio, I. Raskin. 2015. Phytoecdysteroids
and flavonoid glycosides among Chilean and commercial sources of Chenopodium quinoa:
variation and correlation to physicochemical characteristics. J Sci Food Agric. (published on-line)
doi: 10.1002/jsfa.7134.

Tumer T.B., P. Rojas-Silva, A. Poulev, I. Raskin, C. Waterman. 2015. Direct and indirect
antioxidant activity of polyphenol- and isothiocyanate-enriched fractions from Moringa oleifera.
J. Agric. Food Chem. 63: 1505-1513. doi: 10.1021/jf505014n.

Graf B.L., D.M, Cheng, D. Esposito, T. Shertel, A. Poulev, N. Plundrich, D. Itenberg, N. Dayan,
M.A. Lila and I. Raskin. 2015. Compounds leached from quinoa seeds inhibit matrix
metalloproteinase activity and intracellular reactive oxygen species. Int. J. Cosmetic Sci. doi:
10.1111/ics.12185.
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Guzman I., M.H. Grace, G.G. Yousef, I. Raskin, M.A. Lila. 2014. Novel strategies for capturing
health-protective mango phytochemicals in shelf stable food matrices. Int. J. Food Sci Nutr. 1-11.
d0i:10.3109/09637486.2014.979315.

Obanda D.N., D.M. Ribnicky, I. Raskin, W.T. Cefalu. 2014. Bioactives of Artemisia
dracunculus L. enhance insulin sensitivity by modulation of ceramide metabolism in rat
skeletal muscle cells. Nutrition 30 S59-S66. doi: 10.1016/j.nut.2014.03.006.

Cheng, D.M., C. Waterman, T.B. Tumer, I. Raskin and N. Dayan. 2014. Moringa leaf
phytochemicals for skin benefits. Cosmetics and Toiletries 129: 16-23.

Grace M.H., G.G. Yousef, D. Esposito, I. Raskin, M.A. Lila. 2014. Bioactive capacity, sensory
properties, and nutritional analysis of a shelf stable protein-rich functional ingredient with
concentrated fruit and vegetable phytoactives. Plant Foods Hum. Nutr. 69: 372-378. doi:
10.1007/s11130-014-0444-7.

Joseph J,, M. Faran, I. Raskin, M.A. Lila, B. Fridlender. 2014. Medicinal plants of Israel: A
model approach to enable an efficient, extensive, and comprehensive field survey. J Biodivers
Biopros Dev. 1. doi: 10.4172/2376-0214.1000134.

llic, N.M., M. Dey, A.A. Poulev, S. Logendra, P.E. Kuhn, I. Raskin 2014. Anti-inflammatory
activity of Grains of Paradise (Aframomum melegueta Schum) extract. J. Agric. Food Chem. 62:
10452-10457. doi: 10.1021/jf5026086.

Yousef, G.G., M.H. Grace, J.L.G. Medina, S. Neff, I. Guzman, A.F. Brown, |. Raskin, M.A.
Lila. 2014. Concentrating immunoprotective phytoactive compounds from fruits and vegetables
into shelf-stable protein-rich ingredients. Plant Foods Hum Nutr. 69: 317-324. doi:
10.1007/s11130-014-0445-6.

Graf B.L., A. Poulev, P. Kuhn, M. Grace, M.A. Lila, I. Raskin. 2014. Quinoa seeds leach
phytoecdysteroids and other compounds with anti-diabetic properties. Food Chemistry
163: 178-185. doi: 10.1016/j.foodchem.2014.04.088.

Cheng D.M., N. Pogrebnyak, P. Kuhn, C.G. Krueger, W.D. Johnson, I. Raskin. 2014.
Development and phytochemical characterization of high polyphenol red lettuce with anti-
diabetic properties. PLoS ONE 9: e91571. doi: 10.1371/journal.pone.0091571.

Cheng, D.M., N. Pogrebnyak, P. Kuhn, A. Poulev, C. Waterman, P. Rojas-Silva, W.D. Johnson,
I. Raskin. 2014. Polyphenol-rich Rutgers scarlet lettuce improves glucose metabolism and liver
lipid accumulation in diet induced obese C57BL/6 mice. Nutrition 30: S52-S58. doi:
10.1016/j.nut.2014.02.022

Obanda, D.N., D. Ribnicky, I. Raskin, W. Cefalu. 2014. Bioactives of Artemisia dracunculus L.
enhance insulin sensitivity by modulation of ceramide metabolism in rat skeletal muscle cells.
Nutrition 30: S59-S66. doi: 10.1016/j.nut.2014.03.006

Ribnicky D.M., D.E. Roopchand, A. Poulev, P. Kuhn, A. Oren, W.T. Cefalu, I. Raskin. 2014.
Artemisia dracunculus L. polyphenols complexed to soy protein show enhanced bioavailability
and hypoglycemic activity in C57BL/6 mice. Nutrition 30: S4-S10. doi:
10.1016/j.nut.2014.03.009
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196. Waterman C., D.M. Cheng, P. Rojas-Silva, A. Poulev, J. Dreifus, M.A. Lila, I. Raskin. 2014.
Stable, water extractable isothiocyanates from Moringa oleifera leaves
attenuate inflammation in vitro. Phytochemistry 103: 114-122. doi:
10.1016/j.phytochem.2014.03.028

195.  Ribnicky D.M., D.E. Roopchand, A. Oren, M. Grace, A. Poulev, M.A. Lila, R.
Havenaar, 1. Raskin. 2014. Effects of a high fat meal matrix and protein complexation on
the bioaccessibility of blueberry anthocyanins using the TNO gastrointestinal model
(TIM-1). Food Chemistry. 142: 349-357. doi: 10.1016/j.foodchem.2013.07.073

194.  Roopchand D.E., P. Kuhn, C.G. Krueger, K. Moskal, M.A. Lila, I. Raskin. 2013.
Concord grape pomace polyphenols complexed to soy protein isolate are stable and
hypoglycemic in diabetic mice. J Ag. Food Chem. 61: 11428-11433. doi:
10.1021/jf403238e PMID: 24206100

193. Rojas-Silva, P., R. Graziose, B. Vesely, A. Poulev, F. Mbeunkui, M.H. Grace, D.E. Kyle, M.A.
Lila, 1. Raskin. 2013. Leishmanicidal activity of a daucane sesquiterpene isolated from Eryngium
foetidum. Pharmaceutical Biology 1-4. doi: 10.3109/13880209.2013.837077.

192.  Esposito D., T. Rathinasabapathy, B. Schmidt B., M.P. Shakarjian, S. Komarnytsky, | Raskin.
2013. Acceleration of cutaneous wound healing by brassinosteroids. Wound Repair and
Regeneration 21: 688-696. doi: 10.1111/wrr.12075

191.  Plundrich N., M.H. Grace, I. Raskin, M.A. Lila 2013. Bioactive polyphenols from
muscadine grape and blackcurrant stably concentrated onto protein-rich matrices for
topical applications. International Journal of Cosmetic Science. 35: 394-401.doi:
10.1111/ics.12057

190. Roopchand D.E., C.G. Krueger, K. Moskal, Fridlender, M.A. Lila, 1. Raskin. 2013.
Food-compatible method for the efficient extraction and stabilization of cranberry
pomace polyphenols. Food Chemistry 141: 3664—-3669. doi:
10.1016/j.foodchem.2013.06.050

189. Roopchand D.E., P. Kuhn, L.E. Rojo, M.A. Lila, I. Raskin. 2013. Blueberry polyphenol-
enriched soybean flour reduces hyperglycemia, body weight gain and serum cholesterol
in mice. Pharmacological Research 68: 59-67. doi: 10.1016/j.foodchem.2011.09.103

188.  Grace, M., I. Guzman, D.E. Roopchand, K. Moskal, D.M. Cheng, N. Pogrebnyak, I.
Raskin, A. Howell, M.A. Lila. 2013. Stable binding of alternative protein-enriched food
matrices with concentrated cranberry bioflavonoids for functional food applications. J
Agric. Food Chem. 61:6856-6864. doi: 10.1021/jf401627m

187. Wang, Z.Q., X.H. Zhang, Y.i Yu, R.C. Tipton, I. Raskin, D. Ribnicky, W. Johnson, W.T
Cefalu. 2013. Artemisia scoparia extract attenuates non-alcoholic fatty liver disease in
diet-induced obesity mice by enhancing hepatic insulin and AMPK signaling
independently of FGF21 pathway. Metabolism. doi: 10.1016/j.metabol.2013.03.004

186.  Komarnytsky, S., D. Esposito, A. Poulev, I. Raskin. 2013. Pregnane glycosides interfere
with steroidogenic enzymes to down-regulate corticosteroid production in human
adrenocortical H295R cells. J. Cell. Physiol. 228: 1120-1126. doi: 10.1002/jcp.24262
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Komarnytsky S., D. Esposito, T. Rathinabapathy, A. Poulev, I. Raskin. 2013. Effects of
pregnane glycosides on food intake depend on stimulation of melanocortin pathway and BDNF in
animal model. J. Agric. Food Chem. 61: 1841-1849. doi: 10.1021/jf3033649
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anthocyanins in skin aging and UV-induced skin damage. T.C. Wallace (ed.) CRC
Press. (in press).
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Raskin 1. 2012. Antiparasitic compounds from Cornus florida L. with activities against
Plasmodium falciparum and Leishmania tarentolae. J Ethnopharmacol. 142: 456-61. PMID:
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