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)TIAE | ast quarter report review

* 1.The Problem: Obesity, Diabetes, and Their Interactions

e 2. Prevalence and Associated Morbidity and Mortality of
Obesity

* 3. Genes XEnvironment Interactions
* 4. Historical Background
* 5. Central regulation of energy and glucose homeostasis
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5T The report content

Genetic basis of obesity

Perinatal environment and the
development of obesity and T2DM

H Gene-environment interactions

How can we use this information to
prevent and treat obesity and diabetes?
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1.1 single gene mutations
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A pair of cousins were severely obese. Their serum leptin levels
were very low. (Leptin mutation)

As in Ob/ob mouse




E)TAE 1 1 single gene mutations

@ Direct Leptin signal pathway :

v’ Leptin

v’ POMC

v' the melanocortin-4 receptor (MC4R) (1 in 200 obese people)

@ Central sensing and control of energy homeostasis:

v' Prohormone convertase 1;

v SIM 1 (a transcription factor required for hypothalamic
development)

v SH2B1 (an adaptor protein that modulates signaling through
tyrosine kinase and JAK associated cytokine receptors)
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1.2 Obesity as a polygenetic disorder

@ Obesity : 2/3 Polygenic fashion

€ Genome-wide association studies (GWAS)

@ Obesity: BMI

€ FTO was one of the first genes identified having
association with obesity.

@ Variants near the MC4R mutations leads to
severe obesity

€ Other variants with obesity associations are
BDNF, TMEM18, SH2B1, NEGR1, MTCH2, FAIM?2,

and GNPDA?2 .

& These genes might be markers rather than
playing any contributory role in obesity
causation.




e i 4% 2. Perinatal env ironment and the
NSRS |ENAN NORMAL UNIVERSITY development of ObeS|ty and T2DM

B. Postnatal Influences

A. Prenatal Influences on Offspring Metabolic
Outcomes
* 1. Prenatal undernutrition; | 1 naternal-infant
* 2. Parental obesity; interactions
* 3. Prenatal stress and e 2. Catch-up growth in
offspring obesity and intrauterine growth
diabetes; retardation and

accelerated postnatal

e 4. Gestational diabetes
growth
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e 1. Prenatal undernutrition

* Dutch Hunger Winter and the Chinese Famine
Undernutrition during pregnancy
Severe risk of T2DM in the offspring

* Macronutrient: Danish cohort. Increased dairy protein
consumption was positively associated with birth
weight

* Micronutrient: Indian cohort, Low maternal vitamin
B,, at 18 weeks of pregnancy were associated with
insulin resistance in the offspring.
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* 1. Prenatal undernutrition _animal model
* Total caloric restriction:

50% reduction of caloric intake during the last week of
prlegnancy and throughout lactation in rats led to loss of glucose
tolerance.

* Macronutrient: isocaloric protein restriction

Dams fed diets containing 5-8% protein, impaired insulin
secretion

Males dfed a low-protein diet displayed increased expression of
genes involved in lipid and cholesterol biosynthesis in the liver

* Micronutrient:
Zinc deficiency or Chrominmum restriction

increased leptin level, insulin resistance and impaired glucose
tolerance
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» 2. Parental obesity
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e 2. Parental obesity
- Y
« KB~ DR FEARKERER.

- 4, WIALBERBAEREY, ERHIER. BRSRR
Pl MPERAT .

» FMRE AENARFEFFELRR .
o XFRREEAT IR T HUA o Je AR R AL BR AR B R IRPUIEIR .




CVNEEIRY A. Prenatal Influences

e 2. Parental obesity

* F: 150%ReERHE, FENRTGHE M, &&ULH I

R B R DL
s ORI EEHE, TEDEPR;
s BORTIETE RS, SORIERE, JEAHIBIERS .
- HBLIERE. BRE DL, EZE2.
o AN T BIE R RIZZLNING T A DNART H ZAL .




A. Prenatal Influences

* 3. Prenatal stress and offspring obesity and diabetes

o LA 0 8 AT B A6 R T O IXURS: o

« MR, PSR R B, T e A SRR K A A A
HEHRRE.

s BERFAETERNMNE, RERTHEEREHHNE

BMI. BRERMPL. MAERE, TEM-FE-T LRE

FRDIBER A -




A. Prenatal Influences

3. Prenatal stress and offspring obesity and diabetes
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T i A A. Prenatal Influences
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4. Gestational diabetes
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A. Prenatal Influences

4. Gestational diabetes
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@ B. Postnatal Influences on Offspring Metabolic Outcomes

1. Maternal-infant interactions
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B. Postnatal Influences on Offspring Metabolic Outcomes
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2. Catch-up growth in intrauterine growth retardation
and accelerated postnatal growth
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Adverse Nutritional and Hormonal
Environment x Genetic predispositions
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FIGURE 2. Developmental origins of metabolic disease. The developmental programming of key regulatory
systems by the perinatal environment and./ or genetic background represents a possible mechanism by which
alterations in maternal and /or early postnatal nutrition predispose the offspring to obesity and type 2 diabetes.
This figure was created in part using illustrations from “Servier Medical Art” with permission.
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* A. Epigenetics

 B. Hormonal Influences
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* A. Epigenetics
* Epi-genetics, above the genetics

« KA. DNAFEAL. MM BIFHEREE (ZBib. H
ik, BRIk, &AL . JEZRIBRNA (miRNA )

o —FREREBIT AP S FPREL
- R S5HBERERH: REwE.

- JE) LA RZ RN BRERERNZ AR R. R
WBEEF)

- AREERITON, SRR, EH~412.
(RWBAEF)




* A. Epigenetics
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Agouti yellow, mottled and
brown mice all have the
same gene with different
levels of DNA methylation
Hugh D Morgan
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* B. Hormonal Influences

* Leptinflghrelin.
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W)T4ii4% 3. Gene—environment interactions
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 B. Hormonal Influences
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hij.k¥ 4. How can we use this information to prevent
and treat obesity and diabetes?
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?@f%ﬂﬁgﬁ&kg 4. How can we use this information to prevent

and treat obesity and diabetes?
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