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Today’s Topic Accidents and Disease should be preventive
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Episodic Preventive Predictive
Treatment Medicine Medicine
4P Medicine This transformation is being accelerated by a combination of

revolutionary technologies and evolutionary practices
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Personalized
(Disease Prevention)

Non-specific
(Treat Symptoms)

Organized
(Error Reduction)

Evolutionary Practices
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Whole genome sequencing history

[T B s 2207 Hlg
2000 Human Genome Project Sanger sequencing o4 309 =g
2000 Celera Genomics Sanger sequencing 44 39 =y
2007 Craig Venter Institute Sanger sequencing 44 7,0009F 2y

Baylor College of Roche 454 ~nel .
2007 Medicine H2Ag) e loocrEa
Tllumina
2 v
2007 Beijing Genome Institute Solexa 20 509k &y
R Helicos PO +
2009 Stanford University Heliscope B | 48,000 24
M ofth QFK| oSt Tllumina, Solexa el o
2009 Iy Macrogen E 30,0002
2010 Complete Genomics Complete Genomics B -] 44008
2011 Life Technology(ABI) SOLID5500, NGS(2M|CH) 48A1Zt 3,000t2]
2012~2013 The Ion PGM™ Next-NGS (3| CH) 8A|ZH 2,0003]
2013 ~ Oxford Nanopore(TBD) Nanopore, (4Af| CH) 158 1,000t 24

100022 A5 Ao AE!

NGS(Next Generation Sequencing)

Oxford Nanopore in 2013
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Gene-Environment interaction for cardiovascular disease prevention

Polyunsaturated Fatty Acids Interact with the PPARA-1162V Polymorphism to
Affect Plasma Triglyceride Concentrations in the Framingham Heart Study.
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<0.69% >=0.69% <51% >=51%

N-3 fatty acids (% energy) N-6 fatty acids (% energy)

E. Shyong TaietcJ. Nutr., Mar 2005;135:397-403.

Gene-Environment interaction for cardiovascular disease prevention

ApoA-1 G allele ApoA-1 A allele
JHDL 4 HDL
oPARA CVDrrisk 4
= TG

L allele

recommended
PPARA CVDrisk +
V allele
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: PUFA

recommended

Gene-Gene Interaction

Monogenic disease

Polygenic or
Multifactorial Disease

GxE Wide Association of PUFA

Alpha Linclenic Acid

3| FADSI/FADS2/FADS3

) i FADS1/FADS2/FADS3

5.

Docosahexanoic Acid i

5
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. PLOS Genetics 2009
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Investigative Pathways Leading from Gene Discovery to Clinical Application

O'Donnell CJ, Nabel EG. N Engl J Med 2011
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X321 H3a1
: CtE OrAH (multiple marker) & AFE SH=X| : Ct= 01 (multiple marker)E A Sl=X|
FELE EELTE
g=u o E2Y gy

Phenotype | Gene Phenotype Gene

Phenotype Gene Phenotype Gene Sy CYPIAL ANI2ENE APOAS
SEAY CYPIAL d2z4s APOAS e mrc HgHE 4925
o myc RN 4425 T2t MmP7 asuEg HMGCR

2L MmP7 TusHIB HMGCR quot £5R1 PETE 9p21
Ry ESRI HESYF 9p21 Qubd 7iob MDM2 LFs WNK1

Ay T MDM2 EES WNKI oYy e Er 0
oz i 22EY 1o Az NRSAZ BOElaBEY GOFS
Hzey NR5A2 FOFE[ABEY GDFS5. ojghy gl PTPRCAP oHgAEEE UMOD
ojehy ¢l PTPRCAP ik UMOD Ao 22 oA PARK16
[=E 9p22 frigdEat PARK16 TEY 1L-17A HY GPR154
e 1-17A kel GPR154 Zatde FOXEL 285 TPH2
Zhabaior FOXEI 2835 TPH2 b 113 ERCC6 |2k FT0
oY ERCCE |2 fro P13 | uck2 H2ggay KCNQ1
g uck2 H2ESRY KoL 23Ry 1128 ASYAYEE APOAS
3ERY 1128 1AFEXYES APOAS HEAMY 8g24 DU B AH B EDNI
MY 8q24 DY AHESFA EDNI AlzHydoet ALDH2 HEUE B AHEK HMGCR

ASHFATY ALDHZ HUT B A ELN HMGCR

FADS1 and HDL Cholesterol
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Calculating my genome risk for CHD
GENE/LOCUS MARKER GENOTYPE 0ODD RATIO
LTA rs1041981 A/C 12 1.2X1.5X1.6=
; 2.88?
MIAT rs2331291 c/c 15
PSMA6 rs1048990 c/c 16
LTA MITA PSMAG LTA+MITA___| LTA+MITA+PSMAG
present | abscent | present | abscent | present | abscent | present | abscent | present | abscent
MI 12 | 10 15 | 10 % | 10 0 | 12 6 | 15
healthy | 100 | 100 100 | 100 100 | 100 40 | 160 20 | 180
0dd ratio] 12 15 16 33 3.60
Genetic high risk Genetic high risk + smoking | Gene + smoking + obesity | smoking + obesity+inactivity
present | abscent present | abscent present abscent present abscent
MI b | | | 16 5 [ 16
healthy 20 180 15 | 185 14 186 12 | 188
Odd ratiol 3.60 335 415 4.90
Tell to patients their personalized risk for CHD according to genome*environmental data
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METABOLIC HEALTH FACTORS
ELEVATED BLOOD SUGAR
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Matching diet based on my genome

NAME/ID: KYONG-CHOL KIM

SEX: MALE DIEE
ACC # D3515283 DATRWAY
DATE: MAY 28, 2013 PAGE 8 GENOMICS

» YOUR RESULT <

DIET
ﬂ MATCHING DIET TYPE

Your diet has been selected by looking at many genetic variants associated with
how people respond to the different macronutrients (proteins, fats and

their food?34557, Your genetic risk inthe
Metabolic Health Factors section of ths report were also evaluated o determine
your recommended diet®?. Together, your genetiz results suggest which one of the
following diets may be best for you: "Low Fat," "Low Carb." "Mediterranean" or a

LOW FAT DIET
Your genctype i associated with
‘weight loss or other health berefits.
from a dietlower in fats, especially
saturated fais.

Matching exercise based on my genome

EXERCISE
BLOOD PRESSURE RESPONSE TO EXERCISE

High blood pressure, also known as hypertension, is a common health issue. It has
been majority of peopl pes atsome timein
their lives. A genetic variant in the EDN1 gene has been shown to increase the:
ikeihood of hypertension in people who were low in cardiorespiratory fitness, which
refers to the abilty of the heart and lungs to provide muscles with oxygen for
‘physical activity™. This genetic variant did not show an effect in people who were
high in cardiorespiratory fitness. If you have this variart, your result s *Exercise
Strongly Recommended," since you may need to exercise to reduce your chances
of hyperension. If you do not have the variant, your resultis "Exercise.
Recommended," siice exercise is sil the right decision to manage other risk
factors for high blood pressure you may have.

» YOUR RESULT 4

EXERCISE STRONGLY
RECOMMENDED

Your genotype is associated vith

an increased likelihood of elevated
blood pressure, if you have low
fitness levels. Exeicise may felp
You manage your blood pressure

{ YOUR RELATED GENES

PO B
cemope | svengey

[v— R

“Balanced Diet" It s highly recommended to discuss any change in your diet plan .
with your health care provider. § YOUR RELATED GENES Hypertesion 2007
Yar | Soienne
po— RCISE
YOUR DIET RECOMMENDATIONS i HDL (GDOD) CHOLESTEROL RESPONSE TO EXERCISE i Gl B
p— oax
v Eatadietiower in fatinstead of a low carbohydrate, Mediterranean or other diet. Jr— P One of the health benefits of exercise can be the improvement of your cholesterol. NORMAL BENEFIT
HDL chelesterol is known as the good cholesterol, and having more HDL is oL Gavitye i e sorsiet Wi
& 20 SKe o have [rrm— - beneficial. Most pecple can improve their HDL levels by exercising. In the Hertage pical icteae InHDX. (G0dd)
avalable. Famly Study, peopl with the AXG and G/C genotypes were more kely 1o hare an el pesien
/' You may nduige more than average on tepiing fo0ds. as you have a genetic fomideiiogio) | 68 | ok *Enhanced Benefi”in thelr HDL levels by exercising™ People with"Normal 20-week endurance training
S e e at ——— e Benefit"may also increase their HDL levels by exercising, but may not experience e
tempt you, an enhanced effect.
' As someane who has enhanced bitte taste perception, you may ot like the saeniini % | e T YOUR RELATED GENES
ger lealy greens. Try recipes e | e | aoh L
e A A o A o A Saamite
oot | o0 |
x| e
L OgE A I-O"h i |-'571|§D1 |J'|-h |.'7
: D E HAO| £ evidence2}l $HAE HA|SI=7}
3.0 SNP-by-fitness interaction: p=0.0025
DIET
» YOUR RESULT 4
25 “ MATCHING DIET TYPE
Your diet has been selected by looking at many genetic variants associated with LOW FAT DIET
20 how people respond to the different macronutrients (proteins, fats and O ke e o
- carbohydrates) n their food®34557. Your genelic risk profles discussed in the o ko o v [ et
® Metabolic Health this report were det from a diet lower in fats, especially
o 15 your recommended diet®. Together, your genetic results suggest which one of the esd s
@ following diets may be best for you: "Low Fat," "Low Carb,” "Mediterranean” or a
© “Balanced Diet” It s highly recommended to discuss any change in your diet plan
3 1.0 s with your health care provider. YOUR RELATED GENES
d >
You | scienstc
Ceneesed | =
08 ; YOUR DIET RECOMMENDATIONS e | S|
- 7 Eatadietlower infatinstead of a low carbohyeiate, Mediterranean or other diet. | | [ xeore.moes e | AR
7 You are fikely 50 be sure. y — |
0.0 available.
GIG T+ GIG T+ 7 You mayindulge more than average on tempting foods, as you have a genetic: il Wl i
e e — marker associated ith eating disinhibition. Reduce your exposure to foods that r— | xkx
Low fit High fit ot [rr— ok
i 7 As someone who has enhanced biter taste perception, you may not like the i i
taste of certain healthy vegetables, such as broccoli or leafy greens. Try recipes —— kk
adding too
: pwore
Hypertension 2007 7 Since you o sweet taste, you

much sugar or other caloric sweeteners, such as agave nectar, honey or other
‘syrups, are in the foods you eat.
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Results derived from a large study of approximately 2,000 or
more people, with at least one additional study showing the
same results (replication study).
Results derived from a moderately-sized study of at least
400 people, with or without a replication study.
Small study of less than 400 people in some cases, with
other small replicated studies. Results in this category are
preliminary, but pass our criteria for statistical significance.
Results in this category should be considered extremely
preliminary.
H 23 - ENOIY .
2715 08 TEE] 2 EEE
& o o == =
S A H HSEE S ES UL YA
St = ASHR £ of ES
H 32 : £ RHM AA Fo AT 7&3{&&1 e kzoo @ ‘1290 (9\2@
s s gy |SPABRUEUTTUBA U ARy B0l [4FY0l AEey} yrjxoz ponz IEY BaAR = e
R T P Ty g e T woMe. B Y HFER NS 2y 28 TR Li0l 2 i i f
s og aan g [NEPIEHGEYNO T B8, M el Hag|av] ANE AEH 22 olislel 4ol Fad HA=d 93:! 160 160 163 167
TEEETETEY bisy s, R oH E0) 3 SH S0k 8l8 = 2 53 120 66.8 67
HEH BTN 01 |2E 4 3 SUE UF et 218 |SES 9E 29 88 oML 20.7 37.0 25.1 24.0
U6 AWl ¥E, NY SHNE BEH NS4 A0| £, 9017} 3,6 O o] 44 RA 2T HAl 28.7 42.3 31.3 43.2
Pathway s Iaimol upl =g SSUSELA0 U8, [AIE OB B8 2%, 238 OAE i AAE: A 99.6 52.9 48.5 ATS
personalized MUtTton & et b2 b12,.210LE CUATH LHE HlERel B2, B12, 241, E 50| MA{YE FE A AR S Sl 38.6 45.3 41.8 49.8
288 SN0 HUNE YL YuOY 524 B2 N7 2E NI AW YAl /A B 0.87 1.17 1.17 0.95
H 47 : QASER SUH-2IHR0 4358 F8 Anot UWERI /RS 28% 44% 443 27%
A BN | ANEH | Geneficrisk |wA| 6%t 4O/ HYUE A= HHULL. e 35.9 66.52 40.1 38.32
B4R oot | 28 BT O |AEol O SRS BOU, U SRR HE W 2dE HF 0.939 1.069 0.973 1.1m
HDL BHAHE 500l 4 BROS |UUTHF RT3t Hiolap) Hots SRRt 22 2t 1.031 1.343 1.054 1.229
LDL B8 F 1300/3¢ 108 BZoW  |BHoI o= riojols U 258 TN MR ARl H2AX A 1 5 3 3
ERATY 1000]3} 7 B2 S5 Lo| BAAHES FTH HH0| £202 M)
e 120/800/t | 130/%0 BZ O | NoiE 3 B2 ey
| 2HBMI) 250| 8¢ 413 3z
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