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Between 1000 ond 2050, the In 2030, more than 1in 3

number of people oged 60 people will be 60 years
ond cw-sarpoclmi or older

By 2030, B0%of older people will be kving in low~— and middle~income countries.

Key facts of ageing and health wo, 2019

* Between 2015 and 2050, the proportion of the world's population
over 60 years will nearly double from 12% to 22%.

» By 2020, the number of people aged 60 years and older will
outnumber children younger than 5 years.

* In 2050, 80% of older people will be living in low- and middle-income
countries.

» The pace of population ageing is much faster than in the past.

« All countries face major challenges to ensure that their health and

social systems are ready to make the most of this demographic shift.

24

PSSl

AM=ZE 654 0] &
18 HEE

-0 w0 518

(2016 Q1 RFeh =
/2017,8,31 SHH




I. =04 i E2d MiEst get=

92.1
88.9

7M_5

654

81.1

g7t

, .

1970 1985 2000 2016 1970 1985 2000 2016

(2016 MY T, 2017.12.6 SHHE BN =)

CIJt HIE (2016, EHA)

—HI7}R mmm1QI7ER ~O-1917t7 H|g
572 27.9

O o
. ...._..M,.._..‘,.,‘
L r
| | W. l l

2005 2010R 2015 2016

25



26

KIHASH = S=3 S48 l=2o= =2

WA IEE B =

m 20153 w2016

25.8 26.2

11.2 116
l l 4

DAXTZE Y ZFF DBXD Y ZFFE D_X 1A

26

A 11015 27.9% S 1S X 12 Ji+ 24%

=l 2k
=2l a5 S35 =HJLT

80-84All

80—-84Al




I. =04 i E2d MiEst get=

FFTNRFEH

146
10.2
I i
=129 WX} 04X} - - 6-11 12-18 19-29 30-49 S0-64

(=249

iU rxigaasm

123
10.0 " 75 75 9.0
7.2
35 =0
' ¥ ﬁ -
T1xa 1-2

s
3-5 &-11 12-18 19-29 30-49 5S0-64

== of X}
(M)
ARDUHTED B - AN 4RO B2 T5% oI201AM U8, U, vE A 2B EHU0 BRE2Y
olgel 24, A0l : I PHL L TA
AR EAYEHT BE - AN SN0 BRIV 125% OLNIRA N HHRO NEAXATIEl SBuE i 2les, 2017)

(111

1111111

W
&

J0[ITHIETTT A

2,
3

27



i

3| ‘4Z 100A|

sleEs

= 1273

1751
1594
1235
9
a3
O I I

n:

1085

00
i
300
00
0o

0

3515
3123
2274
195.9 I

148.3
924 I

611
1-2

300 2784

o0
100
(+]

e 198 08 08

5 &l

:

& 12-18 199 3048 S0 [
co= I
)
= R L
200

35

80.2
l s

146.0

611

1141
I 854

65 (44,

B 19-29 30-49 S0-64

R
<) =

_Aoam

zr od o
= 0 39

<J v &0

e}
n0
I
fujn
i)
<0
o0
50 ol
ol of
o o
H 50
0l RN

mlll =iy

20 =
ZE-T.

o1 (A O
EE c__u_: x__._
zr o) oT
IF = <8 K0

28



= QIAlO] It B

Healthy aging

= The WHO’s World Report on Ageing and
Health defines healthy ageing as

s ‘the process of developing and
maintaining the functional ability
that enables wellbeing in older age’

~ » EVERY OLDER PERSON IS DIFFERENT

Some have the level of Some require full time assistance
functioning of a 30 vear old. for basic everudau tasks.

Health is crucnol to how we expenence older age.

b ' Assistive
?I-?;ng:,slmed technologies

04
Genetics _ S

Transport
Social facilities
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* Fact 1: The world’s population is rapidly ageing

*Fact 2: There is little evidence that older people today
are in better health than their parents

* Fact 3: The most common health conditions in older age
are noncommunicable diseases

(Good health in older age is not just the absence of
disease)

*Fact 4: When it comes to health, there is no 'typical’
older person

(Diversity in older age)
» Fact 5: Health in older age is not random
+ Fact 6: Ageism may now be more pervasive than sexism or racism

+ Fact 7: Comprehensive %ublic health action will require fundamental shifts in how we
think about ageing and health

+ Fact 8: Health systems need to be realigned to the needs of older populations
+ Fact 9: In the 21st century, all countries need an integrated system of long-term care
+ Fact 10: Healthy Ageing involves all levels and sectors of government

30
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Fact 2: There /s little evidence that older
people toaday are in better health than their
parents

- A58 EE} ANH BFL
FAE A

— Rowe, J.W. and Kahn, R.L.,1998
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A 2017 -25% (WHO, 2017)
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106.2 £24.7 (8%)*

428.9 £217.7 (0%)

3.75 £0.39 (20%)

164.3 +£35.2 (18%)

98.6 £53.9 (2%)

o] M= X4
(Index of Nutrition Quality)

100Al National
(65K Ol 4t)

0.90 +0.26 1.0

0.73 +£0.53 0.7
1.20 £0.30 1.5
0.79 £0.32 1.0
1.08 +£0.74 0.7
0.92 +£0.28 1.0
0.67 £0.34 0.7

0.86 +0.27 14
1.25 £0.70 1.8
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(1) Cancer: anti-mutagenic potentials

(2) Degenerative diseases: anti-oxidative potentials

(3) Cardiovascular diseases:
Limits of saturated fats and

lipid peroxide elimination

(4) Immune disorders: Immune enhancing
activities

ML7FS JlsE
> ZSHXILO0| S
p SR A} HOHA
BYMS XM, SYAHE
- Eh8, 42N S
p CiLot T EAH D[RS CHEe

— SISl E, 888 E, Lol Al




2 ASZ SEAF A
A2 e I f =08 E 2E

— DSAAS HETF 2SSE
EHHYE 20/=




Vit B12 sources in
Korean centenarians

Meat,

eggs &
fishes

52.3%

(=)
.
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=001 () :102Al

- Energy (k)
‘ ' 3 Ca(mg)
( i? Fe(mg)
0 e &
! — A

Vit. Al#8RE)

Vit B, (mg)

Vit. By(mg)

Vit, Clmg)

S UUX ERE

DLWT (Doubly Labeled Water Technique)
(Institute of Medicine of National Academies, 2002)
In adult, total energy requirement=total energy expenditure (TEE)
TEE=a —B x age(yr) +PA [y x Wi(kg) +& x Ht(m)]

- OHX| 2R
Male: 662-9.53 x age(yr) +PA [15.91 x Wt(kg) +539.6 x Ht(m)]
When PA=1.11 (low active), TEE=1,545 kcal/day

Female: 354-6.91 x age(yr) +PA [9.36 x Wit(kg) +726 x Ht(m)]
When PA=1.12 (low active), TEE=1,173 kcal/day

St= BHA[CIS HILH Kl &t
Age Weight | Hight (cm) BMI Energy intake
(yr) (ka) (kg/m?) (kcal/day)
Male (n=6) | 101.7+1.9.|52.44+8. |.1556.2+10. |21.0+2.7 |1,718.7+327.1
0 0

Female 102.1£1.7 |35.7x6. |141.5+7.1 |18.3+3.6 | 1,247.4+363.3
(n=37) 9




USA Unified Dietary Guidelines*

Korean centenarians’ diet

1. Eat a variety of foods, mainly from plant © DVD17.2
sources Plant source 83.4%

3. Eat at least 6 servings of grain—based © Grains 220 g/day (mainly,
foods daily rice)

5. Limit fat intake to 30% or less of total © Fat 14.4%Kcal
calories

* Suggested by American Cancer Society, American Heart Association,
American Dietetic Association, American Institutes of Health

Okinawa food pyramid

Korean centenarians’ diet

1. Eat 10 vegetables and fruits © Plant—based diet :
daily (9-17 servings) Vegetables 220 g/d
Fruits 80 g/d

3. Eat 3 calcium foods daily (2-4 X Dairy foods 40 g/d,
servings) Ca intake 355 mg/d

5. Eat 2 omega—3 fatty acids daily © Perilla seed & oil,
(1-3 servings) Fish (mackerel, pacific saury)

7. Drink alcohol in moderation or © Drinking, often:
not at all Male 16.7%, Female 22.9%
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A PUBLIC HEALTH FRAMEWORK

FOR HEALTHY AGEING

(Be healthy

HIGH AND STABLE

/_\

Prevent chronic
conditions or ensure early
detection and control

HEALTH SERVICES

LONG-TERM CARE

Promote capacity-enhancing

ENVIRONMENTS behaviours

DECLINING CyFACITY

declines in capacity

Be mobile, p9, WHO 2018)

capacity

Reverse or slow Manage advanced

chronic conditions

Support capacity-
enhancing behaviours
Ensure a
dignified late life

tion,
i

sxfel oIA - YE
D BN ERSGHRS

JAPAN CARE FOOD CONFERENCE
HstA migtol =

gy

HEA
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HIGH AND STABLE |

A PUBLIC HEALTH FRAMEWORK FOR
HEALTHY AGEING

WHO 2018)

DECLINING CAPACITY | SIGNIFICANT LOSS

Prevent chronic

HEALTH SERVICES conditions or ensure early
detection and control

LONG-TERM CARE

Promote capacity-enhancing
ENVIRONMENTS behaviours

Al

Healthy aging= 7‘:’—/ 0;///(7’ —
s J|E=EL

L
==
=}
=

- O oSN

Manage advanced
chronic conditions

Support capacity-
enhancing behaviours
Ensure a
dignified late life

Remove barriers to participation,
compensate for loss of capaci
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A Al

THE

ANGELINA

EFFECT

© X X} APOE

R tor bindi Lipid bindi
n ul?:r:;j. ,,_,ng p,'u ,n “gl_,,, Alzheimer' s disease Vascular dementia
a2 j lcon
ekl Hele? Heled  Hebxd oo o Genotype
Pt o Allele frequency €2/e3 referent group referent group
n2 158 General AD
APOEZ Cys Cys BA% 39% £2/e4 0.74(0.18-3.09) 1.78(0.61-5.17)
APOE3 Cys Arg 77.9% 59.4%
APOE4 Arg Arg 13.7% 367% £3/e3 1.50(0.20-11.04) 1.09(0.16-7.97)
b _ €3/e4 3.00(1.52-5.94) 1.12(0.53-2.35)
Mon-carrier  Heterorygous Homorygous
AD frequency 20% 4% 91% ed4/ed 7.21(1.51-34.39) 0.52(0.05-5.90)
M f
clinicatonset | 54 ol ) €4 allele
Absent referent group referent group
Present 3.33(1.79-6.20) 1.00(0.51-1.97)

ALZHEIMER'S DISEASE, LATE ONSET

Gene Tested -

APOE

Description
This patient has typical genetic risk for late onset Alzheimer’s disease. This does not
mean the patient will or will not develop the disease. This test outcome was determined
using genetic laboratory results in conjunction with the patient’s self-reported ethnicity.

ARl B Efl2HH Hlo| 2

FHH| A S

((INCREASED RISK

)

ABOVE AVERAGE RISK
AVERAGE RISK
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Tailored
medicine
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Nutrition & Diet
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TAMINS AND NUTRIENTS ARE AN
IMPORTANT PART OF OUR HEALTH

g VITAMIN B2

are genetic marke 1 beng precapossd

u VITAMIN B&

B VITAMIN B12

[ rouse- Fouc aco
D VITAMIN A

a VITAMIN C

B VITAMIN D

g VITAMIN E
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Exome/Targeted

.

SNP / In-Dels
Gene Vanants

Structural Varants
Pont Mutatsons
Copy Number Variation

FTEEECIEEN Ejj2pdl dho] @ SHK| A

© Precision 4

(V/ 292 Hjo|elg 7|o = o WY S WS TS D WU X 2E

Right person, Right Time, Right Treatment

TotalOmics

Sequencing lor Everyone

ﬁ\ GO L '.%

Long Read by de novo
'8 Assembly
e L;_a-? ‘ég_,?‘.fﬁ «— £
» -y ==\ - :
/—-_/'\/‘\_/ \; FLé el
S Bl
.4“ -— --—é:’a‘h =
.1'.\-_;1:7 &l d' e

Gene Expression
Gene Fusions
Sphce Vanants
RPEMY FPIOM

DNA & Protein Interacton
Methylome resource
Epigenetic mechanism

Long Read Asyembly
Quality Long Reads up to 12Kb
Phauing analysin

ATGC

Sanger Sequencing Next Generation Sequencing
I
||]‘ 20034 2008 2009 2012'4 2013 20149 20154 znml%
Ao AR 277454

LR0JLEAI2| =

Miseq, ® Hiseq 2000, - Hiseq X5,
Next Seq _ 2500,4000 ! X10
. lon lon
- Torrent Torrent o Par':
7 rom Proton
2AIC Spartan
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MinION 2013

SmidgION 2017

gl Eiermol E|2hH vlo| 2 REH| AR

DNA can be seq d by threading it through a mi pic pore in a memb
Basaes are identified by the way they affect ions flowing through the pore from one

side of the membrane to the other. — e
DNA DOUBLE o “iqﬂ
{ ';

[y HE

P, { i J
© A flow of ions through
] // the pore creales a current.
Each base blocks the
© One protein flow to a diferent degree,
unzips the altering the current.
DNA helix into
two skands. I 1
GATATTO sLgcce
© Asecond
protein creates
a pore in the J‘Lﬂ-
membrane
and holds -
an “adapter” - -
R g — 10 The adapter molecule

keeps bases in place long
enough for them to be
identified electronically.
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115} Participant 445 - Personalized
Nutl'iti(?n by
~ 100} J— Prediction of

%é, f S —— GWCEIT"C

= Responses

g 851 . ; — Banana _ »

%, 115k I I — Cookies 2

B

-

@ 100} Cell, Volume
163, Issue 5,
p1079-1094,

85 Participant 644 : ] 19 November
0 30 60 90 120 2015
Time (min)

TEEETERS 6j2ha bto] 2 SHA| A%

Pathway Fit (7} QIS¢E HUCIO|0E)

vitamin B2 p. 22 N Endurance Tralning p. 30

Tami p.27 M NTAK B 13
CHALE 32 R HAH B oeeen
Elevated LDL Cholesterol p. 40 f WE A Exercise p. 34
HDL
s Elevaled Triglycerides p. 43

Adiponectin Levels p. 38
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1,46

1,44

1,42

HDL 14
(mmol/L) 1,38
1,36

1,34

1,32

13
Low
Medium
(SOI4ER) 5 14016
E%)

Petrend (low)=0.07
Ptrend (medium)=0.35
Petrend (high)=0.35

ALA/LA

P-mteraction=0.03

Pearend (CAC)= 0.04¢
Petrend (T/C)=0.02
Ptrend (T/T)=0.96

TIT
TIC

High
(20.16 E%)

Hellstrand. 2012
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Proper functioning helps
reduce risks of:

® Infection

o Cell disrepair

o Wrinkles

« Inflamed gut

o Lack of new brain cells

* Stress

5,10 Me

Proper functioning helps
reduce risks of:
» Hearl disease
» Neural tube defects
« Disabilities conceiving
e Cancer

TEEEGREES ezt vlol2 SHA Alls

Proper functioning helps
reduce risks of:
= Neural tube defects
« Disabilities conceiving
= Lack of B12
« Lack of energy
e Cancer
= Pernicious anemia
« Not waking from
anesthesia

. 2 x"‘-/ v‘
MTR
MTRR

Iic_ml{} steine

- SAMe

ﬂ Cmcv

reduce

Proper functioning helps
risks of:
» Decreased energy

o
X
/RNh SHMT 1&*} \ { <

Proper functioning helps

reduce risks of:

» Decreased muscle
tone

Proper functioning helps

Proper functioning helps
reduce risks of:
+ Heart disease
» Diabetes v
* Alzheimers Sulfites
» Stroke el

_ 4 reduce risks of:

+ Higher levels of ammonia
« Brain fog

* Downs syndrome

Ammonia

Proper functioning helps
reduce risks of:

» Higher levels of sulfites
« Sensitivity to sulfites

* Acid reflux

= Migraines

GENOTYPE

TESTING

+ MTHFR

C677T,; A1298C
+ MTR

A2756G; C3518T
+ MTRR

AB6G (lle22Met)
« BHMT

¢.G716A (BHMT R239Q)
COMT
GA4T72A; G304A
« AHCY

PHENOTYPE
TESTING

+ Homocysteine

+ Folic acid .
+ 5-MethyleneTHF .
+ Vit. B12 .
* Methionine

+ Methylation

potential

Vit B6

Ll

c.-C124A; C112T (Arg38Trp);

G367A (Gly123Arg); C56G

TARGETED

SUPPLEMENTS

Folic acid
5-MethyITHF
Methylcobalamine
Betaine, Zn

SAMe

Vit. B6

TEEETER 623 bto] 2

FHH| AL
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sequence” 'On’ or '‘Over’ the genetics information encoded in the DNA

} genetic difference

} epigenetic difference

WAYAYRY, | WAYRYRY,

-

Mutations DA

VAR, | prvry,

HE R R B[ 2 Ho| @ fHH| At

Environmental factors and Epigenetics

Epigenetics and Gene Activation
for Improved Health and Longevity

i.— a™ u =
Signaling
< o molecules
Excercise : ;
*BDNF {
o 4 S

Environment
*Clean air, water
and soil
*No smoking

00)

Transcription <

—, !
factors (] o2 /&‘
[e]

Nutritional Factors 4.~
* Calorie Restriction \
*Mediterranean Diet

*Polyphenols -
Emotional Health
- * Religion
) \ 4 « Meditation
Anti-Inflammatory « Spirituality

Anti-oxidant, Anti-mutation
Epigenetics changes are reversible and changeable by environmental factors

TEEEREES ezt vlole SHA Alls
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3yearold SOyearold
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Chromosome remodeling
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ethionine
I sam

physiologic and pathologic processes.
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Dietary inhibitors of DNA methyltransferases

EGCG

(green tea)

Sulforaphane \/ = Resveratrol

(grapes/red wine)

L

|— Genistein 4

(soybeans)

Selenium —|

#’ (Brazil nuts)

‘_

IO IIINIS
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| Epigenetic Nutrients and Bioactive Foods

NH; cns NH2 HATSs, HDCs,HMTs,HDMTs,etc
SN DNMT XN a2
- ' L T T
N’J%( SAM NAO <=:> ‘3"\ -t‘_.(-y‘ ) — <=> f'-"‘l"‘ |
H H
Cyoay 5-methylcytosine ,

micro RNA

Al c Neurocognitive Obesity &
ging ancer disorder Metabolic syndrome

]
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Good diet, bad genes Bad diet, bad genes
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Good diet, good genes Bad diet, good genes
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n|gALs]o] EAL ARAAFAS] E2 HlojUA 211 SARSIQE Al(artificial intelligence)
Aol Zdoltt, AFA7EAIS] 84S Hlolu 179 & F4H o] HEAHA A7t Zefgitial
DE Mgk FAo] dQ &of Ay Aito] H et 71HA "Hokal ditt Al 5

ASstal Ak =

A7)0l WESHAA o]A7A] @ 21& ALkE HERCRE 3 w4l d(Machine
learning)& A2 E LMY Fol 5 FH 33 AAFEEY AIHE Hoju A7tke] Ax| %}
P5= B AA E4ste d 2ld(deep learning)s 3 A7} 7hsstAAl AAabdol obd
A7} 7RIS BEH A== FolA 43 AFdE o] Wad Fatolth 43Tl
A1z} A o] F #o]7] Al&EAR]o] AT}l 4AH| 417} uf> WASH] AAE7] R A
r }% | 42+ 44 @8] 7 ARl AkQdol & Aol miE9] AFARdo] 43} AFA S at
7V AL Ao 434 ¥ 3D Y, ANER, ATy T oM E At A& A
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