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1. Stability of food allergens to digestion in vitro.

An integral part of the safety assessment of genetically modified plants is
consideration of possible human health effects, especially food allergy. Prospective testing
for allergenicity of proteins obtained from souseesswith no prior history of causing allergy has
been difficult because of the absence of vaiid methods and models. Food allergens may
share physicochemical properties that distinguish them from nonallergens, properties that
may be used as a tool to predietthe inherent allergenicity of proteins newly introduced into
the food supply by geneti€ engineering. One candidaie property is'stability to digestion. We
have systematically evaluated the stabiiity of food allergens that are active via the
gastrointestinal tract in a simple mode! of gastric digestion, amphasizing the major allergens
of plant-derived foods such as legumes (peanuts and soybean). Important food allergens
were stable to digestion'in the gastric model(simulated gastric fluid). For gxample,
soybean beta-conglycinin was steble for 60 min. In contrast, nonallergenic food proteins,
such as spinach ribulose Bis-phosphate carboxylase/oxygenase, wereg'digested in simulated
gastric fluid within 15 sec. The data.are consistent with the hypothesis that food allergens
must exhibit sufficient gastric stability te. reach the intestinal mucosa where absorption and
sensitization (developmentiof atopy 4% & #% ).can-oceur. Thus, the stability to digestion is
a significant and valid parameier that distinguishes food allergensfrom nonallergens.
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2. Immunotherapeutic potential of antibodies produced in plants.

Plants are capable of synthesizing and assembling virtually every kind of antiboc
molecule, ranging from the smallest antigen-binding domains and fragments, to full-len
and even multimeric, antibodies. A number of plant hosts can be used, and because thij
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3. Targeting glycosylation as a therapeutic approach.

N- and O-glycosylation of glycoproteins make up 1-2% of the human genome.
In the case of N-linked GLYCANS, more than 30 enzymes, located in the cytosol, the
ENDOPLASMIC RETICULUM (ER) and the GOLGI APPARATUS, are required to
generate, attach and process the oligosaeehaiides. Many functions have been
described for protein glycosylation#ineltiding pfomoting protein folding in the ER1,
stabilizing cell-surface glycoproteins, and providing recegnition epitopes that activate
the innate immune system=1tis therefore not surprising that-genetic mutations that
decrease or eliminate the activity of GLYCOSYLTRANSFERASE S.and
GLYCOSIDASES can lead to seriotis physiological disorders and can be lethal in
animals as well as in humans.

Increased understanding of the role of protein- and lipid-linked carbohydrates in
a wide range of biological processes has ledto interest in drugs that target the
enzymes involved in glycosylation. But given the importance of carbohydrates in
fundamental celiular processes such as protein folding, therapeutic sirategies that
modulate, rather than ablate, the activity'of enzymes ipvolved in glycosylation are
likely to be a necessity. Two such approaches thattise imino sugars to affect
glycosylation enzymes now show considerabiepromise in the treatment of viral
infections, such as hepatitis B, and glucosphingolipid storage disorders, such as
Gaucher disease.
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4. Resveratrol improves mitochondrial function and protects against metabolic disease
by activating SIRT1 and PGC-1alpha.

Diminished mitochondrial oxidative phosphorylation and aerobic capacity are
associated with reduced longevity. We tested whether resveratrol (RSV), which is known
to extend lifespan, impacts mitochondrial function and metabolic homeostasis. Treatment
of mice with RSV significantly increased. their-aerobic capacity, as evidenced by their
increased running time and consumption of oxygen.inimuscle fibers. RSV's effects were
associated with an induction of génes for oxidative phosphorylation and mitochondrial
biogenesis and were largely'€xplained by an RSV-mediated-decrease in PGC-1alpha
acetylation and an increase in PGC-1alpha.aciivity. This mechanism.is consistent with
RSV being a known agtivator of the protein deacetylase, SIRT1, and by the lack of effect
of RSV in SIRT1(-/) MEFs. Importantly, RSV treatment protected mice against
diet-induced-obesity (fE##) and insulin resistancesThese pharmacological effects of RSV
combined with the association of three Sirt1 SNPs and energy homeostasis in Finnish
subjects implicates SIRT1 as a key regulator of energy and metabolic homeostasis.
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