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(Precision Medicine)¥} FHsl= HE
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Hamburg, M. A., & Collins, F. S. (2010). The path to personalized medicine. New England Journal of Medicine. 363(4) p.301-304.

Sadee W, Wang D, Hartmann K, Toland AE. (2023). Pharmacogenomics: Driving Personalized Medicine. Pharmacol Rev. 75(4) p.789-814.

Roberts MC, Holt KE, Del Fiol G, Baccarelli AA, Allen CG. (2024). Precision public health in the era of genomics and big data. Nat Med. 30(7) p.1865-1873.

LiL, Yao H, Wang J, Li Y, Wang Q. (2019). The Role of Chinese Medicine in Health Maintenance and Disease Prevention: Application of Constitution Theory. Am J

Chin Med. 47(3) p.495-506.

Bu-Yeo Kim, Seongwon Cha, Hee-Jeong Jin, Sangkyun Jeong. (2009). Genetic Approach to Elucidation of Sasang Constitutional Medicine. Evid Based

Complement Alternat Med. 6(Suppl 1) p.51-57.
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1) SNP(Single Nucleotide Polymorphism) 22|

FAA HlolE = 7HR1e] AA| Oﬂ*ﬂiﬂ DNA A ¥,

TR Ho] 59 AEE EZASH FESHY HolEHE
oulgttt. o= Zi7HRIS] AW Y SE FEcH4
54L& olsfistal diSste H Y 2A ArE &8
ot 4212] #oli= DNAS] AE W thtt FHi=
EA AR, 250l 7 tEA Q1 o] SNP(Single
Nucleotide Polymorphism)o|tt?. ol Q44
(genome)?] §4 A4 & 51t A7|17F thE
712 v ©d 7] WolE ofulsh=d|, A4
Hol & 7HE &5 FEi=A /A 7t fA4 S
Asts Fa% A #ojrh, I¥bH o HA Q4
oA 1% o] Ae] Rl = #HEE|ojof SNPE &5+
H, JX o ¥Er) Yo 513 Wo|(rare variant)t

EdHo|(mutation)= 7HFEITh

SNPE HEAY e A AX tFsHA
B35, gt ¥7]9] XK changing of A, T, G, C)O]
dojup= Aol EAolt}. tth9] SNP= JIEE
(intron) T+ B|YS3} J9(hon-coding region) 5
TR TEo] AN HoishA] e F9io EAsH]
fwo] AEdor Y4 AT sk S

J8y & SNP+= 9 453t HH(coding
region)t} 28 B (regulatory region)oll =]}t
ld 22 9 7, FAR SR HalkE Yo A
HEP(phenotype)°ll S & 5= AUt
o]-sﬁé F1AF SNPO| tiEAQI o2 5671 HolE
g5laAt ghc}, 3 SNPE= Q17He] ALDH2(EH|stol=
iZ) TR A T E = #oldld|, 5§73
@ﬂ*ﬂw 2 vixe By, ALDH2
A== oHEL S| =5
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t=o] 22 ol FFEe
22 3790] |A yeRdt
oZ, rs671 = © stHe 4717t e
7|2 A&Eo ah X7 HMFEHI, o2 9l
O ELTsto] =71 F425] #afi=A] 53 oA 27
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;7]—01- A]EOP = 011:1 %1-1?2 _'4040 1.—_011_ _Cli
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A= HE SuEA % o] Hol= oA oK,
S, Y& 5)ollA vl &5t fyolu ofzE]rt
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Wikipedialwebsite]. (2025). https://en.wikipedia.org/wiki/Single-nucleotide_polymorphism
Li R, Zhao Z, Sun M, Luo J, Xiao Y. (2016). ALDH2 gene polymorphism in different types of cancers and its clinical significance. Life Sci. 147 p.59-66.
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2) GWAS(Genome-Wide Association Study) i+
UM AR AFT rs671 F upR A 2
CThFet FAA| A5 Esto] SNP= 7ieE w95t
(Personalized medicine)2] 4] oz FEuky Qic}
Al EEZZ A E(Human Genome Project) &4
%, 20054 =91/ b/ dglof et SNP A7t
2072 GWAS(Genome-Wide Association Study:

AAFAA A/EA) FE= o] FojH}. o]& Izt
As AAE o= E4 FJAES oY 4414 4
) F44 Wo] 7+e] JHHAIE titE EASk=
AL HiHolt}, 7]&o= 31 34 K candidate gene)Lt
E4 AYo] digt A7 F= o] FH Y, GWASE
gk 7)) o]Fe] SNP(HL A7 T3 A) mHAE SAlol
ZASY 2 RO I HolHE E8f At
P2 Alo|o] BAF ATAS F= Ao, wekA
AT i HdE 2A F 1F, & Yoks 38 7
©l: 248 ) 2g 1FA (0l A7t dhE)

FOE Ui F, F 1504 SNP #3E H|us}o]
A 2 [ouet Zol7t Qe FAA Hol&E
=t} ol5 Boll WHH {42 #o|(SNP)7F 1 AH

o oj" A 0& PFZ F=A 5 A W
= X3t GWASE it ME
Al pEo] A5 do] YastHE tiqfh -ﬁ—ﬁx}
A A71AE EANGO)T 22 JAHIE,
Telol8] 4] o5fo] B4-Aott. AAf= ol2’t
Ao Q 6}04 GWAS= 20254 7] thef
= Ll A A )
o, FAlEe 5 78 J 9] ‘;}OE} Aeh} HAH 44
A A7 AA =] o] HATE| T 1= 2.

Jl

_4

H

o o rir

3ON ooop NN

5 oW o o
mirﬁrﬁmoﬂ
2

Ty

m

A

2025 SX|IEX] GWAS AT Mt

As of Feb 2025

* 7,171 publications

* 786,898 variant-trait
associations

* 106,786 full summary
statistics

EX: https://www.ebi.ac.uk/

o|AH 54 SNP7} oFE tiA Bzl dF= FAY,
g AR HEEA A, & Sl ot HeFde w2
UATh= Abdo] BHEiA A, dollAl= SNP HARE E3]
f?lrx}oﬂﬂl ARkt oFe2 AEsAY AY e 27100
d&stes AlErt oA Yot o Yot Q1A 9]
SRR A4 AeA8-2 olsfske bl SNP Hlolg7t
T8 GME AFstel, AoF AT A =T
e 2ofolA B2 el =72 ZEE A Sl

>_1Lr4n

3) HUOISHAITHO SNP 524

ArfolsolAs ojo} 22 94 HlolEE B3l
Ay B 9T AR WSHS BAst] el wE
SEBEE
BA71%0] WHSA o) 7] A BE A&
P R P R
Spge)3 Qlk. A%EA A E LeilolA 2%
AR BastEo] Ai9le] 44 B4l UE 95y
A7 QST Gl 4ol

Ruth J F Loos. (2020). 15 years of genome-wide association studies and no signs of slowing down. Nat Commun. 11(1) p.5900.
Tam V, Patel N, Turcotte M, Bosse Y, Pare G, Meyre D. (2019). Benefits and limitations of genome-wide association studies. Nat Rev Genet. 20(8) p.467-484.
Lappalainen T, Scott AJ, Brandt M, Hall IM. (2019). Genomic Analysis in the Age of Human Genome Sequencing. Cell. 177(1) p.70-84.
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One Drug Fits All

" A

Optimal responcers

@‘m

Sub-optimal responders

Human Dive mly

m P~

Gene-based Drug B ‘
Genetic Profile B

GmeMap
Gene-based Drug C

“*

Personalised Medicine

§

Gene-based Drug A
Genetic Profile A

Genetic Profile C
-

Non-responders = >
ﬂ LA Standard Treatment
-l

Adverse Reactions )

Multiple drugs

Unusual Genetic Profiles

\ Adverse Reactions

EX: https://www.ddw-online.com/genetics—personalised-medicine-whole—
genome-association-and-genetic-linkage-studies-1216-200612/

Afolstoll A A HlolE= 53] o AL} k=
A& FopollA FEX AIE Holil k. Htolut
e &R £ fAA Wolg gRlIste Y&
]‘%Xﬂa Afsial, AeE Bt Fgs] A& 5= A
. T3 OFE §AASH(pharmacogenomics)S
QF% 13-0] 7RIS AHgsh, oFE AL T FAt
Ho|2 olsf TSk oFlA 7+ &4 (DILL Drug-
Induced Liver Injury)d &2 F2-8-9] ofjdlo]
2 71998 33 Y?. g Eoi, £4 HLA /34
Hol= EFEEAMY 5 &4 Okﬁoﬂ ofgt 7kt

S Ho|m' CYP2B6 F&7 @42

FEEEHPIHAA thAl F=o "1"(}"* = & Sdeo

RUEAEG" ol A3 ARl 02 Foey

OOlA

_'rﬂ

—

A4 Fol7t 44 4 YT EF, OFE
FHAHSLCO1B1)9] wo] A
ZHE W] RS 4 Ik, oleid i

Hho] AR A3 8)d2 ojzH] A X2 a3 A

7]
1o A 0= 7|djE.

NP+&= 719l 7+ 942 Aol AW 7444,

19

o o

rtl:’.
2 oo ¢

2

olE Agshz FA a]leltHIH3). A+
A gAHs U A5 77 24,

Roden DM, MclLeod HL, Relling MV, Williams MS, Mensah GA, Peterson JF, Van Driest SL. (2019). Pharmacogenomics. Lancet. 394(10197) p.521-532.
Daly, AK. et al. (2009). HLA-B*5701 genotype is a major determinant of drug=induced liver injury due to flucloxacillin. Nature Genetics. 41(7) p.816-819.
Awewura Kwara 1, Margaret Lartey, Kwamena W Sagoe, Naser L Rzek, Michael H Court. (2009). CYP2B6 (c.516G--)T) and CYP2A6 (*9B and/or *17)
polymorphisms are independent predictors of efavirenz plasma concentrations in HIV-infected patients. Br J Clin Pharmacol. 67(4) p.427-36.

Connie Oshiro, Lara Mangravite, Teri Klein, Russ Altman. (2010). PharmGKB very important pharmacogene: SLCO1B1. Pharmacogenet Genomics. 20(3) p.211-6
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2) £i70| Blola} £0F SAHH) PI7o| W
ol 4R 7|40] FAT Wl 6ol

1) 2tefstollM FR| HIOIE H-2e| HAL Jaet A HARIE 7] i ekefsts] WS AA,
ol ZoplM e #AA HolH Y F245 4 HAR WS, eF diA = 55 AR #E0IA

ofal o] &89t 7=l APH v . 55| AV ASSIEe Al 2EEiAAL At

AT FAA 7] ARGE ARt A=t

AU Av(EEZEAE = AMIALAES (1) Rz US BF

Ha a2 AR &3 7HedE B A2 or JAge 55 o) 7Is /M, ARl 24

HEARD A YGO. FROME F7F Qo] Hd G ohgt avyh BaElo] gio, Qle] whek A&

#7lE Mg A% 973 ZEIH (V2AF), Ol Aot AR TE Aol dFH e & dHA

'863 TR (FAV|&MD) GOl S Hopg ¥ 0101] el Fepaks2 HA =S a3t 2eld

ZFAA, g ZIE AU 5 LYAHAA - 79shs Bt a/le A Jla, I dge s

AAA -G AA - JAH] 5) AFE FARG. FAA $E01A o SNP7F HAR ¥R AgtE o]

ol &l Ht el AHCIES FAFEE AT E FASke A AR solHt. F= 55
A EA, Sl WS fEE A 54s T FAAE: 55 78A, ABAEEE, 95 WA

ol
ol

tuAk SRTHY. 1 7keE IR AFdoAE  BU AE-SEE 3 fERllA ol 2, WX g
Kol Gg'?, ZHE 5) Folst Wi A Alo|E AYshs At RaE .
SHEFS F, GWASE AA|ste] W3 AAEE A 2E 58It e eoley 7| -}
" SNPE Hod &= AEE Fth ol d¥E & Stk 7HE offl, OPRM1(k-Opioid
o] A JHo] FA4 ol Receptor) +#32+2] SNP(7Hg A118G ®Ho|)7} 55
o] AlEstoto], BEy Ad- A= Bk AT 43t AEo] FFE E & Fol IF AolA
AthE 7HsAS HolFdoh I8y gAlolE 24 SRIEUFY. dF SNP7F 91 3¢ 2u|Qo|=X
71&3} Hlojg] fo] FEA|] UGk, ATt Al R whEo] EEAE AAH, IAFol s Wiy
AgtH ool BES wigt e AR YL, o]l ¥ QolEYl BHEHE FrY 84 UHAER
sl grofstA A= FAA Aol Higt F4Hed  Zebd 7hsAe] ok, COMT(Catechol-0-

A Zro] BA=7] = stk methyltransferase) -44= 85 24| Holst=

p

oft

do o m 4 mok
ofl o

T =P 1N

2 e l’m
2

N

<k
1o

> nl-N rl

ox,
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= Support Vector Machine

* Logistic Regression

* Random Forest
 Artificial Neural Network
* Decision Tree

(b)

Drug Discovery Step

Relate BGCs to Diseases
using Microbiome Dataset

Experimental
Validation

Use Original | Build & Run
NP as Drug Target

Hit Assay

Find Lead
Compounds

Clinal Trials

+ Structure Based VS
+ Pharmacophore & QSAR Modeling

* K-means Clustering

+ Principal Component
Analysis

* Neural Network

Al (ML/DL) - :.mmm & QSAR Modelling
Algorithms g + Bioactivity & Pharmacokinetic

« Convolutional Neural
Networks

+ Generative Adversarial
Networks

» Autoencoders
* Recurrent Neural Networks

+ Structure & Activity Prediction =
+ Category Prediction of NP <C(:f
+ Prediction of Co-Factor :
+ Heterogenous BGC Expression =R

+ Toxicity Prediction
O
+ Pathway Analyses

- Molecular Target Prediction

+ Activity Prediction

+ Toxicity Prediction
Pharmacodynamics &
Pharmacokinetics

- Synthesis Planning

Use cases of Al
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