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Cell Metabolism

Metabolic Slowing and Reduced Oxidative Damage
with Sustained Caloric Restriction Support the Rate
of Living and Oxidative Damage Theories of Aging

Graphical Abstract Authors
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Leanne M. Redman, Steven R. Smith,
Jeffrey H. Burton, Corby K. Martin,
Dora II'yasova, Eric Ravussin

Correspondence
leanne.redman@ pbrc.edu

In Brief

Calorie restriction (CR) has been shown
to have health benefits and to extend
lifespan in diverse species. Redman et al.
conducted a 2-year CR trial in healthy,
non-obese humans and found evidence
that prolonged CR enhances resting
energy efficiency, resulting in decreased
systemic oxidative damage.

Redman LM, et al., Cell Metabolism 2018; 27:805-815
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Hypothalamic-Pituitary Axis Regulates Hydrogen
Sulfide Production

Graphical Abstract Authors
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James R. Mitchell
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Dietary jmitchel@hsph.harvard.edu (J.R.M.)

Restriction

In Brief

Reduced thyroid hormone (TH) and
growth hormone (GH) activity are
hallmarks of genetic models of longevity
in mice. Here, Hine et al. find that TH and
GH negatively regulate hepatic
production of the longevity-associated
gas hydrogen sulfide, which feeds back
to negatively regulate circulating TH and
IGF-1 levels.

IGF-1 Longevity

Hine C, et al., Cell Metabolism 2017; 25:1320-1333
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» Decreased thyroid hormone and
growth hormone signaling are
associated with longevity and
metabolic fithess

» Possible overlapping mechanisms
with those of dietary restriction
resulting in downregulation of
TH/GH axis

» Potential mediator is the longevity-
associated gas H,S, which is
increased upon dietary restriction

el LONgeVity

Hine C, et al., Cell Metabolism 2017; 25:1320-1333
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Pleiotropic beneficial effects of
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Hine C, et al., Cell Metabolism 2017; 25:1320-1333
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Thyroid hormone &
hepatic H,S production
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H,S is involved in negative regulation of TH / GH signaling, key longevity associated
hormones = potential mechanism of H,S action and mediator of its beneficial effects
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Rotterdam Study

Figure. Life Expectancy (LE) With and Without Cardiovascular Disease (CVD) at Age 50 Years Among Thyrotropin and Free Thyroxine Tertiles,
in Men and Women
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Bano A, et al., JAMA Intern Med 2017; 11:1650-1657
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Thyroid Hormone Receptor Beta in the Ventromedial
Hypothalamus Is Essential for the Physiological
Regulation of Food Intake and Body Weight

Graphical Abstract Authors

Saira Hameed, Michael Patterson,
Waljit S. Dhillo, ..., J.H. Duncan Bassett,
Graham R. Williams, James V. Gardiner

Correspondence

graham.williams@imperial.ac.uk
(G.R.W.),

j-gardiner@imperial.ac.uk (J.V.G.)

In Brief

Hameed et al. report that selective
knockdown of a thyroid hormone

T receptor in the mouse hypothalamus

results in a phenotype of severe obesity,
overeating, and reduced energy

. expenditure, which may be due to
FOOd Il‘ltake downstream changes in the expression of

WE|ght gain hypothalamic regulators of food intake.

Y POMC
M

Hypothalamus

Hameed S, et al., Cell Reports 2017; 19:2202-2209
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TRP in VMH & Regulation

of food intake
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Arcuate
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Food intake
Weight gain

Improved understanding of
the mechanisms that
regulate appetite and body
weight — design of anti-
obesity therapies

The TR-beta isoform (TRp)
IS expressed in the
ventromedial hypothalamus
(VMH)- a brain area
important for control of
energy homeostasis

Hameed S, et al., Cell Reports 2017; 19:2202-2209
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=) TRp knockdown in the VMH results in a phenotype of hyperphagia comparable to some of the
most extreme forms of monogenic obesity

=) Hypothalamic TRP major physiological regulator of energy homeostasis
Hameed S, et al., Cell Reports 2017; 19:2202-2209
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cardiometabOIic effECts in Vivo Deutsche Forschungsgemeinschaft
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Hones GS, et al., PNAS 2017; 114:E11323-E11332
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m Noncanonical TR signaling contributes significantly to physiologic actions of TH
= Noncanonical TR signaling predominantly regulates energy homeostasis

m Profound implications for the role of TRs in metabolism and physiology

m) Explain the pathophysiology in diseases caused by the various TR mutations

® Paradigm shift for TH action
Hones GS, et al., PNAS 2017; 114:E11323-E11332
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Thyroid hormone inhibits lung fibrosis in mice by
improving epithelial mitochondrial function

Guoying Yul!l, Argyris Tzouvelekis!->!1, Rong Wang!-1°, Jose D Herazo-Mayal, Gabriel H Ibarral,

Anup Srivastaval, Joao Pedro Werneck de Castro®*, Giuseppe Deluliis!, Farida Ahangari!, Tony Woolard',
Nachelle Aurelien!, Rafael Arrojo e Drigo>, Ye Ganl, Morven Graham®, Xinran Liu®, Robert ] Homer”>3,
Thomas S Scanlan®, Praveen Mannam!, Patty ] Leel, Erica L Herzog!, Antonio C Bianco® & Naftali Kaminski®

Yu, G et al., Nature Med 2018; 24:39-49
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DIO2 expression and activity in IPF patient lungs
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Thyroid hormone &
lung fibrosis
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Aerosolized T3 treatment in IPF mouse models
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Precision Medicine and Imaging Clinical

Cancer
Research

Genetic Analysis of 779 Advanced Differentiated
and Anaplastic Thyroid Cancers ®)

Nikita Pozdeyev"*®, Laurie M. Gay*, Ethan S. Sokol?, Ryan Hartmaier?, Saiee |
Kelsi E. Deaver', Stephanie Davis">, Jena D. French"?, Pierre Vanden Borre?,
Daniel V. LaBarbera>®, Aik-Choon Tan>’, Rebecca E. Schweppe"?,

Lauren Fishbein"%>, Jeffrey S. Ross*®, Bryan R. Haugen">, and
Daniel W. Bowles>’

Pozdeyev N, et al., Clin Cancer Res 2018; 24:3059-3068
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Genetic profiling of
advanced DTC and ATC
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Table 3. Pathways and genes more frequently altered in ATC than in DTC

Prevalence, %

Gene or group of genes DTC ATC P
Tumor suppressors 21 74 1.45e—-38
TP53 n 65 2.77e-50
NF2 2 12 4.26e—06
RBI1 2 7 0.01
NF1 3 9 0.01
Cell-cycle pathway 13 29 7.42e-10
CDKN2A 7 22 4.29e—-06
CDKNZB 4 13 0.001
CCNET 0 4 0.001
PI3K/AKT pathway 18 37 9.50e-06
PIK3CA 5 14 0.002
PTEN 4 n 0.01
SWI/SNF nucleosome modification pathway 9 18 0.007
PBRMI 1 4 0.01
Immune evasion 2 5 0.07
CD274 0 3 0.03
PDCDILGZ 0 4 0.01
JAKZ2 1 4 0.03
Hedgehog signaling pathway 0 3 0.009
Histone modification 1 19 0.03
Mutation-high genotype 2 B 0.05
RACI 0 4 0.004
KIT 0 4 0.004
KDR 0 3 0.03
PDGFRA 0 3 0.03
INPP4B 0 3 0.009
NFE2L2 0 3 0.03
CASP8 0 3 0.03
EPHA3 1 4 0.03
NBN 0 3 0.03

NOTE: Signaling pathways and groups of genes are highlighted in bold.
azz,Pvalues were adjusted for multiple comparisons using Benjamini-Hochberg

method.

Pozdeyev N, et al., Clin Cancer Res 2018; 24:3059-3068
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ARTICLE

MicroRNA-146b promotes PI3K/AKT pathway hyperactivation and
thyroid cancer progression by targeting PTEN
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kinase pathway through FOS/GABP in human
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An extremely high dietary

lodide supply forestalls severe
hypothyroidism in Na™/I
symporter (NIS) knockout mice

Giuseppe Ferrandino?, Rachel R. Kasparil, Andrea Reyna-Neyral, Nabil E. Boutagy?, Albert J.
Sinusas®® & Nancy Carrasco!

Ferrandino G, et al., Sci Rep 2017; 7:5329-5340
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