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1. Clay NK.Adio AM.Denoux C.Jander G.Ausubel FM. |
- Glucosinolate metabolites required for an Arabidopsis innate immune response.
Science. 323(5910):95-101, 2009.

The perception of pathogen or microbe-associated molecular pattern molecules by
plants triggers a basal defense response analogous to animal innate immunity and is
defined partly by the deposition of the glucan polymer callose at the cell wall at the
site of pathogen contact. Transcriptional and metabolic profiling in Arabidopsis
mutants, coupled with the monitoring of pathogen-triggered callose deposition, have
identified major roles in pathogen response for the plant hormone ethylene and the
secondary metabolite 4-methoxy-indol-3-yimethylglucosinolate. Two genes, PEN2
and PEN3, are also necessary for resistance to pathogens and are required for both
callose deposmon and glucosinolate activation, suggesting that the pathogen—trlggered
callose response is required for resistance to microbial pathogens. Our study shows
that well-studied plant metabolites, previously identified as important in avoiding
damage by herbivores, are also required as a component of the plant defense response

against microbial pathogens.

it ey Innate Immunity.
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2. Navarro L. Jay F. Nomura K. He SY. Voinnet O.
Suppression of the microRNA pathway by bacterial effector proteins.
Sc1ence 321(5891):964-7, 2008.

Plants and animals sense pathogen-associated molecular patterns (PAMPs) and
‘in turn differentially regulate a subset of microRNAs (miRNAs). However, the
extent to which the miRNA pathway contributes to innate immunity remains
unknown. Here, we show that miRNA-deficient mutants of Arabidopsis partly
restore growth of a type I1I secretion-defective mutant of Pseudomonas syringae.
These mutants also sustained growth of nonpathogenic Pseudomonas fluorescens
and Escherichia coli strains; implicating miRNAs as key components of plant
basal defense. Accordingly, we have identified P. syringae effectors that suppress
transcriptional activation of some PAMP-responsive miRNAs or miRNA
~ biogenesis, stability, or activity. These results provide evidence that, like viruses,
 ‘bacteria have evolved to suppress RNA silencing to cause disease.
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3. Butelli E. et al
Enrichment of tomato fruit with health-promoting anthocyanins by expression

. of select transcription factors.
Nature Biotechnology. 26(11):1301-8, 2008.

' Dietary consumption of anthocyanins(ft & %), a class of pigments produced
by higher plants, has been associated with protection against a broad range of
human diseases. However, anthocyanin levels in the most commonly eaten fruits
and vegetables may be inadequate to confer optimal benefits. When we
expressed two transcription factors from snapdragon(4- &, %) in tomato, the
fruit of the plants accumulated anthocyanins at levels substantially higher than
- previously reported for efforts to engineer anthocyanin accumulation in tomato
| _:"and at concentrations comparable to the anthocyanin levels found in

 blackberries and blueberries. Expression of the two transgenes enhanced the
-'hydrophlhc antioxidant capacity of tomato fruit threefold and resulted in fruit
with intense purple coloration in both peel and flesh. In a pilot test, cancer-
susceptible Trp53(-/-) mice fed a diet supplemented with the high-anthocyanin
tomatoes showed a significant extension of life span.
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4. Okita K.Nakagawa M.Hyenjong H.Ichisaka T.Yamanaka S.
Generation of mouse induced pluripotent stem cells without viral vectors.

. Science. 322(5903):949-53, 2008.

Induced pluripotent stem (iPS) cells have been generated from mouse and human

somatic cells by introducing Oct3/4 and Sox2 with either K1f4 and c-Myc or Nanog
and Lin using retroviruses or lentiviruses. Patient-specific iPS cells could be useful
- In drug discovery and regenerative medicine. However, viral integration into the
“host genome increases the risk of tumorigenicity. Here, we report the generation of
mouse iPS cells without viral vectors. Repeated transfection of two expression
.plasmids, one containing the complementary DNAs (¢DNAs) of Oct3/4, Sox2, and
K14 and the other containing the c-Myvc ¢cDNA; into mouse embryonic fibroblasts

resulted in iPS cells without evidence of plasmid integration, which produced

~ _ teratomas when transplanted into mice and contributed to adult chimeras. The

production of virus-free iPS cells, albeit from embryonic fibroblasts, addresses a

critical safety concern for potential use of iP§ cells in regenerative medicine.
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5. Lagouge M. Et al.

~ Resveratrol improves mitochondrial function and protects against metabolic
disease by activating SIRT1 and PGC-1alpha.

B Cell. 127(6):1109-22, 2006.

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

-in muscle fibers. RSV's effects were associated with an induction of genes for
oxidative phosphorylation and mitochondrial biogenesis-and were largely
‘explained by an RS V-mediated decrease in PGC-1alpha acetylation and an increase

in PGC-1alpha activity. This mechanism is consistent with RSV being a known

~ activator of the protein deacetylase SIRT 1, and by the lack of effect of RSV in

| '-SIRTI( /-) MEFs. Importantly, RSV treatment protected mice against
diet-induced-obesity (J&B¥) and insulin resistance. These pharmacological effects
“of RSV combined with the association of three Sirt] SNPs and energy homeostasis

| Tin Finnish subjects implicates SIRT1 as a key regulator of energy and metabolic

. homeostasis.
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