ox  RELEEN

ARARKEPX

R

\\.qr.
!

(L1
1 44
Hig
—i
1
R
O
@
[T
O
o
g
o
i
O
~

LR -




#HEMAKFEWEILS) LEER -

tm=m)LEHAREFR -

e Dde Uhal e Gal
Feed, Muidien = HNuman Bedy, Phipficals, ([Healall

Humans consume a distinct diet compared to other apes. Not
only do we consume much more meat and fat, but we also cook
our food. It has been hypothesized that adopting these dietary
patterns played a key role during human evolution.
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FUREANT 2R SNPs
SNPIE WE s B NEED T
14,010 G>C -- Kenya/Tanzania
13,915 T>G rs41380347 SaudiArabia
13,910 C>T rs4988235 Europe
13,907 C>G rs41525747 Ethiopia/Sudan

FREAMN: GG, TT, CC. CC

Human Genetics. 124(6) (2009)
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: — 4 T W T S {S] LCT proregion [ LCT mature [AlC]
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V565fsX567 S688P R1587H E1612X
S = signal peptide
A = membrane anchor
C = cytoplasmic tail
mim 7| W f— - =4/
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PRAFEATIR . 55 I Maleiatt T Annals of Medicine. 2009; 41: 568575
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Fig.1A-C. Postnatal evolution of beta-cell fraction, beta-cell
mass and beta-cell number from birth to adult age in offspring

of food-restricted mothers S

Mothers were food-restricted from day 15 of pregnancy until E—/E:H ﬂﬁ{% J'—é{t H% H7§ Betagm H@
the end of lactation. Their offspring were studied at days 1, 7, WL B3 —

21 and 90 (@) and compared with control offspring ([]). All *& E*D 12':*[] I}EZ //l\

animals were nourished normally after weaning (day 21 post- =4 7\

natal). At all stages studied, mean values of beta-cell fraction

(A) were used to calculate absolute beta-cell mass (B) and ab-

1 1l number (C), ibed i ials - . .
i{,’o“’f: I\’;itﬂ{:a,';u::w; i%édmwdmmtem SR GarofanoA,et al. Diabetologia(1998)41:1114=C112
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n %With OR Adjusted OR n  %Wih OR Adjusted OR
depression  (95% Cl) (95% Cl) depression (5% Cl) (5% Cl)
Birthweight (Ib)
<65 76 132 3.0(09-106) 35(1.0-128)' 76 171 07(0.2-19) 07 (0.2-2.2)
6.5-15 149 2l 27@095-87) 32(1.0-10.5) 9 162  08(03-22) 0.9(0.3-24)’
15-85 176 4 25(08-79) 28(09-89) 95 I58  07(03-18) 0.7(03-18)
>85 % 43 10 10 45 200 10 10
(P=002) (P=0007) (P=019) (P=032)

HATF19205CR9882 AS N, 6555, MEIIERFIHAEMRERXRR

Thompson C, et al. British J Psychiatry.2001;179:450
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values of <1 show a protective effect of
breastfeeding against obesity :

Breastfeeding is good 5 1 15
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Breast feeding better Formula feeding better
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Owen, C. G. et al. Pediatrics 2005;115:1367-1377
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Nutritional Interventions or Exposures in Infants and Children Aged up to Three Years and
their Effects on Subsequent Risk of Overweight, Obesity, and Body Fat: a Systematic
Review of Systematic Reviews -- Obes Rev. 2016; 17(12): 1245-1257. A consistent association of breastfeeding with
a modest reduction in the risk of later overweight and obesity in childhood and adulthood was found (the odds decreased by

13% based on high quality studies), but residual confounding cannot be excluded. Lowering the protein content of infant
formula is a promising intervention to reduce the risk of later overweight and obesity in children. There is no consistent
evidence of an association of the age of introducing complementary foods, sugar-sweetened beverage, or energy intake in
early childhood, with later overweight/obesity, but there are some indications of an association of protein intake during the
complementary feeding period with later overweight/obesity.

the International Early Nutrition Research Project
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b. Maternal pre-pregnancy BMi<=30 Kglmz
1.0

[M3#Z25(0H)-D7KF£<37.7 nmol/L
(15 ng/mL) 22) LH&ERT(F)BMIE
Z=F> 37.7 nmol/L4E,

a. All subjects 2 T=r=—7 T T T T T T
1.0 4 25(OH)-Vitamin D levels 369812 2 3 4 5 6 7
-8 <37.7 nmol'L ¢ 3
o 3877 A . Maternal pre-pregnancy BMI>30 Kg/m’

0.5 4

05+

0.5 4

Months Years

Pediatric Obesity 13, 467475, August 2018 Age at measurement
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TLIFEEY (thrifty phenotype)

SR/ LBEERAR. Bk REF
RURDET, e UNVUREEIERN/ sl RE
BN, LREERRE (W0K) AY
SN, FTESR, BRXMENER
HRLWHEEEHEA. mERNABANM
HY, {EhR) LIVAREEE A BFIEAEKX
AMREE, CCanRSARED. HERD
WERFIANBINKFES, XENEESR
FEUNRATERIFIEENER. EFHT

FINGEHEFAINE, WHERERSEFRETL.

BIE. BHERBESATE.

e |\ T
resistance adipose tissue changes in growth,
L Wi )
HPA and and v
| Obesity e—t— Over-nutrition e— euroendecive
Hypertension Kidney glomendar P
‘mam e

Physiology & Behavior 88 (2006) 234-243
Hales,C.N.and Barker,D.J.P. Br.Med.Bull. 2001; 60:5-20
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FRHAIEN 2 (predictive adaptive responses)
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Gluckman PD. Horm Res 2006;65(suppl 3):5
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DNA accessible, gene active

Histone modification

PSR : The binding of epigenetic factors to histone “tails™
Histones are proteins around which ON Q = 'ghl—
DNA can wind for compaction and Z |9
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EPIGENOME
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Mazzio E A , and Soliman K F A Integr. Comp. Biol. 2014;54:21-30
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* Viable yellow agouti mouse

— Has transposon (metastable epiallele)
+ Regulatory portion of genome

->Agouti gene produces yellow coat color, increased
appetite = obesity, DM, cancers
 But, provide mother with higher Me donor-
containing diet at conception
- Methylated transposon
->Turns off agouti gene
->Brown coat, thin
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Table 1. Characteristics of studies included in the review.
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Characteristic Firstauthor, year
Obermann- Rossnerova, 2013 Soto-Ramirez, 2013 Tao, 2013 Simpkin, 2016 Mahmood, 2013 Raychaudhuri,
Borst, 2013 | . 2014
Country _ Netherlands | Czech Republic | England |usa | England” UsA USA
Study aim Evaluate the Evaluate if there were Evaluate potential Evaluate the Evaluate the association Compare breast Compare breast
association of methylation differences interactions among association of of early-life factors with milk with a high- milk with a high-
early-life factors  comparing regions with genetic variants, CpG early-life factors epigenetic age in children | carbohydrate carbohydrate
with LEP different levels of air sites and breastfeeding, | with methylation in | and adolescents. formularegarding formula regarding
promoter pollution and asthma aswell as their the promoter epigenetic epigenetic
methylation in case/control groups. relationship with asthma | regions of three regulation of Npy regulation of
young children Other variables genes in breast and Pomcgenes Sic2a4 geneinthe
(including breastfeeding) tumour tissues inthe skeletal tissue in
were evaluated in hypothalamusin rats
| secondary analyses O rr Sy} - | rats
Sample
characteristics | |
Species Humans | Humans _4 I-!mnans l Humans _JHu‘nut_s eme— Rats Rats
N 120 200(100 asthmath and | 639 (all breast ’ Upto 974 32 (16 per group) 12 (6 per group)
| 100 controls) | cancer cases) |
% females 42 45 o Y k_1|1____. . 100 | 52 100 o
Mean age (SD) 1.4years (0.2) 11.6years (2.2) {18.0 years (NA) 57.5 years(11.3) At birth (NA), 7.5 (0.15) 16 (0) and 100 100 days (0)
and 17.14 years (1.01) (0) days
Design Cross-sectional | Cross-sectional® | Longitudinal | Case-case” | Longitudinal Experimental Experimental
Methylation | | | |
Region LEPpromoter” Global methylation® | CpG regions associated CDH1, COKN2A 353 CpG sites used to Pomc and Npy Slc2a4 promoter
with 17q12 genetic and RARB estimate epigenetic age promoters
| ! | variation | promoters
DNA source Peripheral blood | Peripheral blood Peripheral blood Paraffin-embedded Cord and peripheral blood | Hypothalamus Skeletal muscle
tumour tissue
Outcome Proportion of | Principal component - Proportion of methylated Methylation status  Epigenetic age Proportion of Difference of
methylated DNA  scores of multiple - DNA copies (yes/no) acceleration (regression methylated DNA  normalised
copies methylated regions of epigenetically-predicted  copies methylation
age on chronological measures'
‘ - age), in years
increment in UNA methylauon, In never breastied  and epigeneuc age nign- carponyarate
breastfeeding although no statistical women, butonlyin | acceleration were carbohydrate formula group

BEIRFFMN)LE \FEREZRREN, Slep (BERN

. CDKN2A (/Ezfg) .

S|c2a4 (FAIEESRENE) BaFONAREWKERRX, 5 pr (R0 BaFDNAE
BEAKEIERX,

PLoS ONE 12(3): 0173070.
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Gene locus® Average methylation, % (SD) Within-pair difference®, A%  Effect size®, SD units  P-value® Bonferroni-corrected P-value®
ILI0 20.8 (6.5) 2.4 037 18x107* 27x107°
GNASAS 488 (4.7) 1.1 024 3U0x100% 47 x1073
INSIGF 84.8 (2.6) -1.6 ~0.61 23x10°  35x107*
LEP 286 (4.9) 1.2 024 20x 107 44 x1072
MEGI 540 (24) 0.5 021 80x 107  0.12
ABCAI 199 (42) 0.7 0.17 0.017 0.26
369 (82) 1.7 021 82x107* 0012
KCNQIOTI 30.1 (1.5) -0.2 -0.16 0.053 NS
GRB10 472 (4.6) 0.4 0.08 0.091 NS
GNASAB 403 (5.0\ 0.6 0.11 0.092 NS
A HAT
Gene locus®  Average methylation®, %  Within-pair difference®, Effect size”, P-value®  Bonferroni Timing specificity
(SD) A% SD units corrected-P-value" P-valué®
ILI0 20.7 (5.0 -02 -0.04 0.76 NS 12x107?
GNASAS | 488(42) -1.1 -026 L1x1077 88x1077 31 x 107"
INSIGF 84.7(2.8) 0.0 0.0 0.95 NS 32x107*
LEP 28.7 (4.6) 04 0.09 0.18 NS 0.13
KCNQIOTI 30.2(1.7) 02 0.12 0.17 NS 0.058
APOCI 16.7 (3.1) -06 -0.19 0.2 NS 0.90
IGF2R 84044 00 0.0 0.88 NS 0.25
CRH 589 (4.8) 05 0.10 0.51 NS 0.86

Human Molecular Genetics, 2009;18(21)
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Figure 1 Ding X, Zheng D, ... Qi K. Gene 2015; 566: 74-83.
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B AD+normal [J AD+normal [ UN+high-fat [ UN+high-fat

HAERERET, LERUATE B T S e
SAT AR R R KR

P<0.001

118-HSD2 PPAR-a

B AD+normal [ AD+normal [@ UN+ fat [ UN+high-fat
diet+saline diet+leptin diet+saline diet+leptin

250 P<0.05
(.

2

AD+Saline  AD+leptin  UN+Saline  UN-+Leptin
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PPAR-a DNA Methylation
(% of control)
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Peter D. Gluckman, N Engl J Med 2008;359:61-73.
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bars: SP1 binding sites
Bold italic: NGFI-A binding site.
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Modes of human adaptability
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Developmental plasticity
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Gluckman PD, etal. Lancet 2009; 373: 1654
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