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= SA-T: senescence associated T cells (E{LBIETHRE)
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m= Spt GC: Spontaneous Germinal Center (BF#IFE D)
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m Alzheimer’s disease (AD)

= PSC modeling

= Cell culture automation

m iPSC neurons, astrocytes and microglia tri-culture
= AD progression modeling
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m DNA-encoded library (DEL)
m S —HAEH

m S —®IRM

m 1EE5E MR (SAR)

m BMPR2
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= MG (Molecular Glue)

= MGD (Molecular Glue Degrader)

m PROTAC (Proteolysis Targeting Chimera)
= TPD (Targeted Protein Degradation)

= Rational Hit Generation of MG
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mitochondrial RNA processing)

= rRNA processing
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= PER2
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m f&7 LAV %S (MLO)
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LLPSIC & YMLOZ% 2B L. PER2 mRNAMD3'UTR%Z 1 LT
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A new anti-obesity

approach controlled from
the brain using
nanomedicine!

Nanomedicine targeting brain lipid
metabolism as a feasible approach for
controlling the energy balance

Garcia et al., Biomaterials Science, 2023,
DOI: 10.1039/D2BM01751B
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Synopsis

Control of brain lipid metabolism, espe-
cially in the hypothalamus, by suppress-
ing fatty acid oxidation via CPT1A inhibi-
tion leads to satiety, but it is challenging to
achieve this outcome in vivo using
conventional drugs. This challenge was
tackled using a novel core-crosslinked
polymeric micelle-type nanomedicine
platform that stably encapsulates the
CPT1A inhibitor C75-CoA for in vivo hypo-
thalamic control of energy balance. Upon
central administration, the polymeric
nanomedicine loaded with C75-CoA
rapidly decreased food intake, peripheral
metabolism, and body weight in mice
through regulation of appetite-related
neuropeptides and neuronal activation of
specific hypothalamic regions driving liver
and adipose tissue changes. This report
can potentially contribute to developing
and validating a new generation of nano-
medicine for metabolic disorders.
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Background

A metabolic disorder such as obesity disrupts energy
homeostasis by creating a mismatch between food
intake and output. Despite significant advances in our
understanding of the pathogenesis of these metabolic
disorders, obesity, and type 2 diabetes continue to rise
and remain unmet medical needs.

The central nervous system (CNS) tightly regulates the
physiological control of energy balance, having the
hypothalamus as the focal area. Evidence suggests
hypothalamic lipid metabolism is a critical nutrient
status signal influencing feeding behavior and
peripheral metabolism. Remarkably, the accumulation
of fatty acids (FAs) or their metabolites in hypothalamic
neurons serves as a satiety signal and may reduce food
intake and hepatic function.

Highlights

A mitochondrial enzyme, carnitine palmitoyl-transferase 1A
(CPT1A), is crucial to brain lipid metabolism and regulating
energy balance. As CPT1A is highly expressed in peripheral
tissues and brain. Accordingly, CPT1A has two different
interventions to regulate energy balance. The overexpression
of CPT1A and induction of fatty acid oxidation (FAQ) in periph-
eral tissues alleviate insulin resistance and prevent weight
gain. On the other hand, CPT1A inhibition reduces food intake
and body weight in the CNS. Hence, inhibiting CPT1A specifi-
cally in the hypothalamus but not in peripheral tissues is a be
a potential treatment option for metabolic disorders.

A specially designed core-crosslinked polymeric micelle (PM)
-type nanomedicine was developed to stably encapsulate a
well-known CPT1A inhibitor (£)-C75-CoA. The crosslinked
PM has demonstrated excellent biological activity upon
delivery of the CPT1A inhibitor in brain cells, particularly to
neurons, after intracerebroventricular (ICV)administration
making the crosslinked PM valuable for in vivo applications.

The effective delivery and higher neuronal uptake of the drug
was evidenced in the potent and rapid satiating effect and
significant body weight loss induced by central administration
of core-crosslinked PM loaded with (£) -C75-CoA in mice, as
well as in the substantial regulation of appetite-related
hypothalamic neuropeptides and neuronal activation of
hypothalamic nuclei involved in feeding behavior, which were
not observed in response to free (£)-C75-CoA treatment.

This work emphasizes the significance of nanotechnology
beyond its current biological uses. It makes it easier to
comprehend the early stages of energy balance (i.e., acute
satiating actions), which is critical for the emergence of
complex disorders like obesity and diabetes.

Author information  Sabina Quader, PhD. Innovation Center of NanoMedicine (iCONM), Kawasaki Institute of Industrial

Promotion (KIIP), Kawasaki, Japan.
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Hiik i, B+TEE#R SN, £ NSLEERZE DXIST RNPICH T3
HeHE s BRI L7 (p=0.001), 7RI V&5 XistF
BWEHEEAAYVRA(SIL/D) TERLAED S A RHIN, 7
JRIVBEWTA AT IR (SIL/N) LYEBLANILTH 7=
(12, 16BF NEFnp=be-11&p=1e-29),

HYE BHLEER mME KEHERIEHASH

EM  RNAZHEIZE, RNAEWZ, R RER
SERBEN Lzimsld, T S £/ long noncoding RNAZ RS SHIFLTETWERY Y 7+ —RKRKDChangBiESDHRETT,

XCIA A Z X LAFF3E Tld. RNA-binding protein®XistNFAL TEDLIICH ALY YV I PBEILINZDN FHFRINTEEL
72, XIST RNPAfemale-biased B REE DEARMEICE TR EY DWW EBRMRDBEAERICESEZITE L,

5 masahiro.nogami@takeda.com
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Shonan Health Innovation Park
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