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Epilepsy in 1400

St. Geminianus exorcising the daughter of the Byzantine emperor Jovian
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Epilepsy in 1900




Epilepsy in 2026




Typical perception of Disease

Mechanism

.

Manifestation




Traditional perception of Obesity

Mechanism (Behaviour) Manifestation




Robert Plomin

Heritability:

BMI 77%
Waist circ. 77%

Identical twins
differences all environmental

Non-identical twins
have both genetic and
environmental differences

Over 5,000 same-sex twin pairs
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Where do most risky genes work?
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Physiological system

Locke et al, Nature 2015



Brain control of body weight regulation

Homeostatic factors g S Nonhomeostatic factors
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Adiposity signals

Stress

Satiation signals

Taste

Vagal afferent signals

Blood-bhorne signals
g Motor areas

Eating, satiation, gastrointestinal and glycaemic regulation

The Endocrinology of food intake, Begg DP, Nature Endocrinology, 2013 Oct;9(10):584-97



Modern perception of obesity

Mechanism Manifestation




Breast cancer

BREAST CANCER IS NOT
ONE DISEASE

Understanding subtypes helps guide treatment

HORMONE HER2- TRIPLE- RARE
RECEPTOR- POSITIVE NEGATIVE SUBTYPES
POSITIVE too much not ER, PRo less common
ER and/or HER2 protein HER2 positive types
positive

SUBTYPE GUIDES TREATMENT




Heterogeneity of response to treatments

Surgery

Endoscopic intervention®

Lifestyle intervention
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Tirzepatide 15-0 mgi:

Semaglutide 2-4 mg

Liraglutide 3-0 mg
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Perdomo et al Lancet 2023



Mechanisms of weight loss after RYGB

Cognitive control/ ] "\
reward system i oothalamus a.\z "’ “

Brainstem

Galibladder |

t Gast

Bypassed duodenum/
upper jejunum

Miras A & le Roux CW, Nature Reviews Gastroenterology, 2013
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1 appetite* 1 nausea

1 insulin 1 glucagon

1 gastric acid secretion

1 lipid deposition T lipogenesis

1 bone resoption

1 appetite 1 nausea
1 food intake

1 insulin, 1 glucagon

1 gastric emptying

1 lipolysis

1 cardioprotection T heart rate
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amylin
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1 appetite 1 nausea
} food intake

1 gastric emptying

1 energy expenditure

4 appetite 1 nausea
1 food intake

' T insulin
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1 lipid oxidation
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. 1 appetite 1 food intake
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T energy expenditure

g 1 gastric emptying
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Melson, Miras and Papamargaritis 1JO 2024



Need more mechanisms and sites of action

Liraglutide .
Semaglutide| g
GLP-1R

Tak & Lee, Current Obesity Reports, 2021
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Surgery + medicine

Cognitive control/
reward system  pnothalamus

! Incretin
: effect

Bypassed duodenum/
upper jejunum

Miras A & le Roux CW, Nature Reviews Gastroenterology, 2013



Interrogating the complexity - Work in Progress

+ Appetite disorders
* Parkinson disease
» Alzheimer disease
* Neurodegenerative
| diseases
* Multiple sclerosis
* Anxiety
+ Depression
| * Autism
* Stress
* Addiction
| * Obesity

@iﬁmm Multimodal Imaging Approach
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Preclinical Models

Gut Microbiome Composition and Behavioral Data
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