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Program

Session 1(July 15 ~ July 16)

01  Application of NGS to Translational Genomics Murim Choi(Seoul Natl. Univ.)

Jinheum Kim(Univ. of Suwon)

02  Biostatistics using R Ju Hyun Park(Dogguk Univ.)

03 Introduction to Genetics Sun Shim Choi(Kangwon Natl. Univ.)

04  Epigenome Data Analysis Inkyung Jung(KAIST)

Session 2(July 17 ~ July 18)

Large—scale Genome Data Analysis using

05 e Bong-Jo Kim(Korea Natl. Institute of Health)
06  Analysis of Single Cell RNA-seq Data Semin Lee(UNIST)
07  Machine Learning for Bio—data Mining Kyu-Baek Hwang(Soongsil Univ.)
08  Human Microbiome Analysis Han-Na Kim(Kangbuk Samsung Hosp.)
09  Genomic Epidemiology Ji Wan Park(Hallym Univ.)
10  Cancer Genomics Sanghyuk Lee(Ewha Womans Univ.)
11 Omics—based Systems Biology Daehee Hwang(Seoul Natl. Univ.)

Je-Keun Rhee(Pusan Natl. Univ.)
SungHwan Kim(Konkuk Univ.)

12 Multi-omics Data Analysis
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ZIMH T (Application of NGS to Translational Genomics)

- 2|74, 0|55}, wEIE,

ZXA Jana Kneissl, 0| 0|xZ 0|Xst, T2

NGSE 7|BI2 = Sh= F&MSte| L0 o5t 2E HQle RMA O[sH=7t 7HIt=EH| &6t ULt
0|22t 20l U0 FTMSE 0|20 /UL LS| 0|FUX| L UM 0| St FHoge=
EEE 7|2H, A4E UXMO0| O|FHX| L UL} &2 2= HYHO| fHSHA O[E S°ot 22 522
UOLE = SHAHFTE ot 0 SF2 et A9 KAt &S ¢°”°*7*0IEF Eot S7HAL| Lo
e dEolsle| 01lkl9f%'$, A2 A S SIS0 0|2 /6H0 NGS HI0|E 2] A nt 0| E #lgt
35 DB AEH, LYot R Y ’élﬁf(*l?l"'%f SetEst &2 H|23 somatic Z2hH Q| M7 TR,
_4%;1 H|O|E ofiAdut Auto| o) MEHA o|0| 20 S CHE AO0|CH 2f A5 A7 =LA 2t
OFZtOl O|2 X QI Zof2t O LA 2lot MA| HI0|EE 0|80t 522 FLd 50 QUL
- %HI%‘iEﬁ K& g QIHY HE, linux, R AS
- sdMsFE ATt elE
ZoUE | HIEZAME | =
09:20-10:30  xmwo| QEfstx of8y X HHUolsto] 73 A &l
11:00-12:30 NGS methodology AEE 49
DAY T SWHFE /et public DB, dat
:00-15: < T2 public ata ot XMoo 40| [ AlA
14 00 15 30 repos|tory°| XEQ]' 9_|'_9_|:H Olool', o o—l/Er:l
. . Whole exome sequencing =441t "
15:40-17:10 . O|&8H RIHA 2t0] /Al
> Mendelian 2E Q! 7 HH ISot, 2 /4
09:20-09:40 A58 flotERE &8 &4 HE o5
09:40-11:10 RNA sequencing GlI0|E &M FEHE, Jana K 4o/ HE
DAY 2  11:20-12:30  Single cell RNA sequencing HI0|E{ 241 0|4st/0|x5 4o/HE
14:00-15:30  Somatic disease2| XM X ™21t 0|5k R PESNEN dol/ A&
15:40-17:00  Whole genome sequencing HI0|E £ HFE dol/dE
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PAr3 Y]l 02. RS 0|23t 7| X EH|3H(Biostatistics using R)

ZA}: B,
A ERSHD S skah 203 60| B ntets

= BRME 7| R2EAS 7= HES Sadtil 48 ALEQNQI RS 0|E¢t 55 Aot At oftt.
= ZZ0|M A SHE R 7| X[= SAS, SPSS, MINITAB, STATA 4t 22| == IﬂI'—El K& Z2710]
510 TRELX| 47| 20| $XY 7 2| ALRE| T Qs ATESO{O|Ct E3ER HH?IXI'— e

SAM7| X2t =] 0] SO0k & A+ ”THEOI 7| X0l B = W7EK] 225 = A[ZH0] ZOA]
SA & B0l 02 RE0HH AFS R ULE = ZEUN= R X2t 7|2 AMEE, RO 2ot 1A,
UHS Xtz 9| Yol Qof U S RS &8 Atz HE'-I Y =g/t dd, & HEe vl 5
EMES, JHEA U 5HEM, MY Mzo| SRGAESE Zeols 01HE =2 %’5. Y S 7=

S OI=0l THSHK %*9 2 A0t

09:20-10:50 R &X] & A0 S IEAYSER
11:00-12:30 RS 283 JamA e olEUHATQ

DAY 1
14:00-15:30 szt xf2o| He % 29 s ClEUESER
15:40-17:10 HENAHERL, HERE g5 IHUPESER
09:20-10:50 =3 ails IHAUESER
11:00-12:30 7243 FARNE=S HA™ESER

DAY 2
14:00-15:30 T YO HW W 2AHES ds = PO s

0|#1Z X2 £4:
. = : ZIX|= o HI X AT O
15:40-17:10 T Be, Sl ARl QIEAHSTR
O L—Lr 1, £ 1, T HoO OO
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03. 7|x K8 XM3sHIntroduction to Genetics)

HiL - oOTr

HO|S

A ':'E|O'| OI'— EII-O|- OtAd ox—1

LAF: H A

A ZA0fsm

Zo|e

2 ol A SHQEIS TS LS IX} SH= QRS HIFTXIS YOI, HlE QFSE7|x 9 24,
SRR O 3 REX HEO| HHES O[ShA7| 2, REXISL RAXIC| HEE HEIS (alleles)T SO

MBS 0|efAI7| =0 XS FIXF SITE 0|0, SYMESL 7|2 X0l QESI0| T2t 0[sHS 7|22
Ol X|0f 05 B E|= EHESIXIR S K|BEQI RXE0| §010] = #10|7} 71 =2t RRRIIR
(linkage)2 o104 01| KOIX|= X| O[6H2HC}, 0t OfL|2, THR SE3r QEE0|2} ST FEMHX|

MHES 32'(')'|-_I ZICt L JHEAFS 0| 7ERl SR LHO| EXHsHs Ante

= HA He=X] 7|2 HEHR e /g S Ofalel.

= o —l — E L -HCTr
LIOt7, OH —.”51 A+t E'JEEOH 7|x5t S E Aot 4t AUE sfiAe = U= 7| R E OHXIC
- FH|E: Zoux] 2 EEst FH|Z HR8IS
- d&elg
- AMLE 7R U X AO| 2ot Ao 2 ABMMESH 7| XE2XMEZS X|A0] Q= AR

09:20-10:50 7| XQFS overview M4 49

11:00-12:30 Cell division: mitosis/meiosis M4 49
DAY 1

14:00-15:30 Mendelian inheritance A MA 49

15:40-17:10 Expansion of Mendelian inheritance E| M4 &9

09:20-10:50 Genetic linkage and mapping EdFa R 49

11:00-12:30 Heritable diseases A MN 49
DAY 2

14:00-15:30 Gene vs. DNA vs 23 A MH 49

15:40-17:10 Genetic variation/GWAS A MM 49
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04. ChIP-seq % SME 3xt72x H|0|E E4(Epigenome Data Analysis)

o —
A2y FH0|AE M TSI}, OFF LSt AeTrsta
2|7

= %*EFOHME —?’8%’33* | 712 70 A0 oA A2 SRS TN S0 2EET U=
ChiP-seq X GMZA 3ALR0 2ot 22 0|2, A &, J2(11 7|2 HI0|H 248 A &
éxlﬁh_ﬂ °H1f 0|0ﬂ 2 AX ME2 2 H4RMS Al ChIP-seq 2™, 12|11 7|X H|0|H 241 0|2
Aot = 0|0{A| ChIP-seq HIO|H 24 7|x /115 M&S E6f MACS peak calling, peak-to- gene
assignment by bedtools, UCSC genome browser visualization with bigwig, peak overlap
analysis, sample clustering with protein-binding & TF motif analysis2AHS =X|6t2 STt SRy
2 22 FUX ZEH A 7| M= MAIEHL QU= FAE 3RO et MEHEOL AJHQt 2 HIOIH
—E—*—1 BifS Aot = 2018HE0| 7HYE 3DIVE 28610 7|8 HMA XX H0|H 2410t RS
2Zot Hi-C H|0H 7|2 OO0 24 B g 25| Bt

- FHE EES XY

- AE A 85

09:20-10:50 SHLTM L ChIP-seq 12 HMolA PAgel]

11:00-12:30 ChlP-seq HI0|H 24 7HQ HolA 49
DAY 1

14:00-15:30 ChIP-seq M A& (7|1%) SFCH R Ao/ AHE&

15:40-17:10 ChlP-seq &M A& (13) SFCH R 2o/ AE

09:20-10:50 HAMZ IXHE THR HolA 49

11:00-12:30 HAHZE] XL |0 B 24 el HolA Z9|
DAY 2

14:00-15:30 3DIV 7|8t Hi-C HIO|E A HolA 29|/ MG

15:40-17:10 RS 22 Hi-C B0JE] 24 Mg Holz

oy
|0
-
>
>
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PAZS Y] Il 05. $H=2Q1%I2 0|23 72 QXKML B M(Large-scale Genome Data Analysis using KoreanChip)

=2 XM e 2 EHAT M HZESHKorea Biobank Array (0]6F $H=2QI1ENE A8t 0|2
0|2t RUNEE B4 uitsS AHSI, St=QIR2 ot HER A HTAE {loH o=l MRTMEA
ME Sl 00| 2 20{0] MEE 7|80 2 H|IZH= SNPEICZM o201 QMAN| CHEA 2t (genomic
coverage)E 2ol tagging SNP & 7|5 &8 H0| & & 830712 Z=H= LML} & LEUM=

SIROIZIALY AT, BROIR ZEIX S7 U YS2N AT £40H Y 2| QTHHE 24 S
SHEOIEIS 0| S8t HYREM Y 2410 BE WS S5 4 UTS UES Bl Ty,

- EHE ES XY
2|

AL AL
Mg QIEU L

. SHOIEIAR] Af
O7r20TIOn0 (o1 W 29 Y 5) ast @
11:00-12:30 S0l ZIEIX £X 91 S A Sus 210)
DAY 1
14:00-15:30 S0 QEMEE HEpa| (1) 21547 219
15:40-17:10 smolE QEMEE HEp2| (2) 0] A
Soln QANEE 24
09:20-10:50 - Pals: PN 710
’ U (o1ma. BEL Conditional, GRS 24 ) S el
StmoIE QEMAE 2 o
11:00-12:30 = StA 3 Al
oAY 5 (@12+. BIEL Conditional, GRS 241 ) | "
14:00-15:30  SH=0IE QEMER SAZD &4 (1) a1 219
15:40-17:10  SI=QIA QEMEE SMAT}81A (2) 2RI} A
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06. THMIZZ HAN| HIOJE| £M(Analysis of Single Cell RNA-seq Data)

2L OlH 2l
Aty SIS S HBS

zoHe

= ZHOIAE A2 24 20 s TR TIARK BOE] 224 7|50 Tt A7H2F ALK HIO|Efo] Chst £
52 SUBHIA SITE DIME FIAHH 24 7|22 M| 231 210| A3}, BONE Z2mjolel 3l £

L 0|2 =4 S0l ZEE1 UCH, &4 7I$T’-} SE A0 CHet a7 S odx 7he de| MEEU /=

10x GenomicsAte] Chromium Single Cell Gene Expression SolutionS AF2SH AAHE T
TAM HIO|HE = Ot 24 80| tiot &S TIHSt A} oLt

H[S: L ES X|A
- A& QHY H& linux, R AR
Z

PAE: Linux 7|2 BYR NS THsA B M2HES 2T}

09:20-10:50 Introduction Ol MIE! 49

11:00-12:30 Data processing O MI2! &9
DAY 1

14:00-15:30 Data analysis O A1 49

15:40-17:10 Data visualization o|M|2l 49

09:20-10:50 Processing scRNA-seq data O[MI2I, HHL o5

11:00-12:30 Quality check OIMIZI, HYe HE
DAY 2

14:00-15:30 Biological Analysis o|M2l, MR o5

15:40-17:10 Clustering visualization O[MIZI, HHL o5
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07. Hio|2G|o|E{Oto|'dE I8t 7|AIEH&(Machine Learning for Bio—data Mining)

LAF: S

a4 SACSHD ZRE

B0

iy

I.

ok

=
na

o
|0

|7HL

2 82 EH H0|H0 54N U= HE(HA)E F&ot= O 8 7| ASE2 0|2 X! #HHI
g 0|12 ANE MESH| fIetR HEJEH”'OH CHet ZO0ICH 7|AelE 71&2 3 WERE S L8561
et X7 | A8t & (supervised learning), AEHEES 1M *f7l 'r|°|' HIX|=7|Agt& (unsupervised
learning) 22 THE6tH, 0|2+ HEE 012t 71E, H2|t Y 2|ES THE AO0|C X7 |Alets ez
ME 3| (linear regression)E H|Z5H0] loglstlc regressmn lmeardlscrlmmantanaly5|s decision
treeE HEXHOE ZOfotr}, ot HIO|2H|0|E{0t0|' oAl 23| HSIA == 3/2f H|0|E(sparse data)
2HQ| etotE 2ot e O Z ridge Y lasso regularizationt bagging, random forest, boosting S2
g S CHECH Zo0lM THE 7| Alehs YR E AX 2X|0] 2E5t= A2 R 220U %%Oﬂﬁ Aottt
HIE: ES X|E(HE Al H0[H L2

)
- Al&: R % RStudio
- M -’._-S st o2 e 51 S /SA0f| Cist 7| & X|A0] Qe At

-

r

Flet B

rLIIrIJ
I
e
to

a2 a1
09:20-10:50 Bias-Variance Trade-off St a9
M7
KIAEl &
11:00-12:30 o =HRsEE S Zo|
DAY 1 Linear Discriminant Analysis
. ) =& g5 87t 71g — Of JAIA
14:00-15:30 R K| B 7|K Als gt dol/da
15:40-17:10 HEsl o 28 Mg he M

WXAS A Bootstrap

09:20-10:50 B4 MEH it PAze]
Ridge Regression
Lasso H PCR n
11:00-12:30 o k= 710
DAY 2 Decision Tree i gl
. . Bagging, Random Forest, Boosting -
14:00-15:30 bl Z1O| /AlA
>3 Shrinkage A& &t 4o/ HE
15:40-17:10 Decision Tree && CIgTy o35

© koGo
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PAES S/ Il 08. 21K Or0| 224102 £ (Human Microbiome Analysis)

ZEAF: ZUBHLE

o O

AL A gHE AKX EA, dHet o8| Itetd AY AT AA B et
B2

A2 A DR, 14 52 QA D=t Q17to] 12 S AH7HO| Hibd 0] HHX|HA, DM =S HY
SOILE 2T S X5 S HE =0 HESH AL HEIK|SHTIL 2Us| TG QUCH CHEF A HA
7129 UE2 7[E Y 7|8t DS A0 LM UME TP, O|Z2A HOT HEHK|= AEss
7t UMK E A0 OV IX| 2 HEFEES7|&0] HHE0| =0t J2{Lt Q17 RMAMXI=2E EHE|, oK
S0| Ot CjFot 0| E & HI0|EE 2A6t411 oA S{OFStE R, 0|F Il BHEA| LOt0F & 7[X XA 1}
HIO|E 24, 2|11 21| oA 50| Bttt 2 ZZ0|M= HEX|EE M8 Hols REXAA, 2

=2 O Ofole == US HEO| 7|X0|201 THot AAlet 21 AE &0t 0fL|2t, 16S rRNA gene?|
amplicon sequencing Ol 7|Bt-E&Sot, AH| ALCIXR! X A|HA raw HIO|HEE O/d=
TEEMTIX QIIME2 2O =2 A ME0 R FHsE =M AN H+0)| HIZ &8 JHSOHES oit,
=2 49E S5l sAME2 L2 22 7a8 Y = AU,

- HEMK|E A= TR

- Marker gene (16S rRNA gene amplicon) A|ZA G|0|E{ Q] Ea|E| i

- 16S rRNA gene A|[EA raw H|0|E{(fastq) 25 E 0|22 feature table -4

- OM=9 Tt (a-diversity, B-diversity) X taxonomic profile &4 5! Z1t siA

- QIME2 2| Cidot T2 3 2t&82 2ot HEHX|= HI0|E 2] importing/exporting

- ZH|E: L E2 X|E(-ES H22] RAM 4GB 04, Window 7/ 64bit 0|4 Q)
- A& IHY B Linux AR, Window/Linux/Mac OS At27tHs
AHZE 00| 2H0| g 242 M3 Hote £EXL

© ko&o 4
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08. 21| Ofo|3 2Ht0| = 24 (Human Microbiome Analysis)

ZEAL: ZISHLt
o O
Ay 22 A LR GITR|RIA, ST RITHSI AHSS B/ Il QAT AT 7Lt}
w=AUH™
AKX | AlZt | Zoug | HEZAY | =
OIX| O] A2HL0|S P17 ATH U HIE|X|=5 S .
09:20-10:50 4| Ot0| 2 2H}0] T A0 W HEXEHETE 21l 2t0)
C| Xkl
A|FEA H|0|E{ 2] 0|sH<2
11:00-12:30 16S rRNA gene ,LTOjRaW 4[0]E{2] O]3H2t 2131} 2t0|
DAY 1 .
Lt (a—diversity, B-diversity) 3 .
14:00-15:30 T N Zotl &9
= Taxonomic Profiles 2] 0]3H f 2
ZIS8H
15:40-17:10 QIIME2 Z27129| 7 % MX| (Hro‘:;,liw) Bo/ds
o e Ly e Y o]
Fastq ItUZ 2 H Feature Table ZHE7| ot
09:20-10:50 . . . .. 4o/ dE
7 2 (Importing, Demultiplexing, Denoising) (stem ZAA) gel/<s
] i Phylogenetic tree 2t Taxonomy 2Bt
11:00-12:30 e do/H&
Classification (e, 4ay) del/ds
DAY 2 DME Oy 24 U 28 £ HW 24 218t}
14:00-15:30 (a—diversity, B-dilvers)ity, Taxonomic (H_,f%j_ll:?:.lk._lg) 4o/ HE
analysis
. . QIIME2 2| Ctfst T2 T3 k22 Q[st ot}
15:40-17:10 . . : Zro| /AlA
5 HIEFK|s G|O|E{2] importing/exporting (2w, 44d) a2/ dls

© ko&o 10
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.-.
O
- =

H(Genomic Epidemiology)

ZAL: BEX|RE ZA K| MBS}

A stEltstn oSt} shaltshn HHO| QM C|Z skt HAM|CHSHW HAHSH HstAZLS RIS}
Zto|7He

STNGE2 QF 2Ho M AZ0| A o| S 20| 0|X|= oS 916]7| It SH20|CH 2
AN E AEHQEN S| 7|28 S AHSE T XA OIWIO%'Q.*E—TLOHM HHMOZ AIRE|=
HAAEHEN HMOI 24 toolS 0|28t JA-Hs-QFHO| H|0|EIE A6t 72"%% XE25t=
B S SESICE AHATERQ2IS 815]7] 2% Study de5|gn(7 = -2 IS E A7)
QYA AN AAEEN QM- Mo A HE 2AQ| 2M )0 I*E.*?_f 2N ATEY 0
AI2H BE £ MY EARMHES SHOZ S5 $F9| E1I0|F—1 2EMsE 558 SH2 it

- &=H|E: E=S X|&(Window 7 0]4&)

- = 1hdl= U SES

S| ofstel e

09:20-10:50 . . . . gEX |2t 710
0 2 Overview: Genomic Epidemiology | ael
XI5t O XK} 2f2 K2k
11:00-12:30 . =2 R4% H= B9 . SIoNE) 49
DAY 1 Disease Gene ldentification Strategies
KA OFH| HItA B
14:00-15:30 e Tl Em e T , EQA| 20| Al
= Genome-wide Association Analysis gel/d
Y R F7IME 24
15:40-17:10 o A Jro| /AlA
2 NGS Data Analysis ael/ds
INEN=DS|
09:20-10:50 cee BiX|et 4o/ HE
Survival Analysis
OX|_B}7] AIS Xt EA
11:00-12:30 TETES oRTS =5 . BER|24 20|/ Mg
Gene-Environment Interaction Analysis
DAY 2 oo SLREQ| LAY
14:00-15:30 CETT AT ETE X|AE 740 /Al
R Mendelian Randomization et gel/ds
QEIR| 3t A B/ A YR
15:40-17:10  New Trends in Genomic Epidemiology/ SIPNES) 49

Research Presentation

© ko&o
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1)

ey Il 10, &M Cancer Genomics)

ZAL O, 4B Z

A% 0|2t XICHS W IS L Z S5 |[=H

297

=2 20N = SedAEte A2 UM ST A 2 FHE H0IH 249 ZHOAM ML TX}; otk
KEMICH Al EANGS) o] =QJ0f M) 2aMMetE H|AXM Rl UME HESIH HE=, U =9
A 20f= &0 QO 1 LA L0 M= KEMITH A|EA 7|8Ee| ARTAEH0]| Tiot ATH2F NGS
HIO[E{e] 7|2 M2l &A1 2 S OHE A0|C 2& &4429 2710] == whole exome sequencingzt
transcriptome sequencing HI0|H 242 S50 somatic variantsE &1 2 H|0|E{ 22| DEGs,

signature genes, gene fusion & Lotz WH
Ao HLHRE B

olst 31
=

A AHIER 52

S ImzEsS

=

o3 74

= X
=S58

O @)
= usMs

= Hgit A Ot 2&At o= A2 &
I.

& H9K=

[}
sict A

L O
O T Al

| ChRFoh =HIE THR A}

O =
HlSotl 43g A0|Lt.

XS Al SRS A
TT =

= 0] A A0 e+

=AM YoM 2oz oS

09:20-10:50 KEMICH Al A2 ARTME Q. 0|45 49
Variant Discovery N

11:00-12:30 0| At 2t9]
DAY | (Mutations, Indels, CNAs) I s

14:00-15:30 Transcrlptome Analysis ' 0[S 240

(Expression, Signatures, Gene fusions)

15:40-17:10 NGS HO|Ef 24 d& ad=, o2 4ol /&

09:20-10:50 Single Cell Genomics 1 d&3 &9

11:00-12:30 Single Cell Genomics 2 PARE Z49
DAY 2

14:00-15:30 Cancer Immunotherapy 0|4 49|

15:40-17:10 Cancer Precision Medicine 0|45 49

© ko&o
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AL SV Il 11, 28]A 7[8E A|AEIME3HOmics-based Systems Biology)

This course teaches fundamental methodologies in omics—-based systems biology including (1)
Type, structure, and characteristics of biological systems (single molecules, molecular
complexes, organelles, cells, tissues, organs, circulation systems, etc.), (2) omics (genomics,
transcriptomics, epigenomics, proteomics, metabolomics, etc.) technologies, (3) standard data
formats for exchange and storage and data normalization and visualization, (4) Identification
of genes/proteins/metabolites predominantly expressed in a particular condition (e.g.,
diseases, stresses, and infections), clustering, and functional enrichment analysis, (5) Types of
biological networks and network modeling and analysis, and (6) Identification of key
regulators, pathways, or network modules governing a given phenotype. Case studies where
these methodologies are applied to real biological questions will be introduced.

- FH|E: LEE X|&(-ES HZ2| RAM 2GB 0]4, Window 7 0|4 HQ)
A QIEY H&(H0|H X ATEQI0 CHREE)

09:20-10:50 Introduction to Systems Biology S| 49

11:00-12:30 Genomic technology & analysis 1N k] a9
DAY 1

14:00-15:30 Data analysis of genomic data 1N ko] 49

15:40-17:10 Proteomic technology & analysis Sy 3 49

09:20-10:50 Data analysis of proteomic data 1N k] 49

11:00-12:30 Network modeling and analysis s 49
DAY 2

14:00-15:30 Application case study; Practice =3, A 4o/dE

15:40-17:10 Practice HE o5
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AVl 12, HIHI0[E| 24 7| S 83t CIF 29| A H|0|E £4(Multi-omics Data Analysis)

0}

Ab: OIHIZ, Hget

2: BANCHSI K|Q S S8 A|OM BTk, 7R StT SR EH L

AR

k

zoHe

2 ZE0AS BIE0|E S| 24 7S 2E310] CHS KA (multiple omics) HI0|ES 24/s= 042
JHR] S S Shaeitt 22 £ 17| X/Q REZ IS 0[25/0] 4| H0|E & 29| 242 =
A, S B IS 91 QU QXA HH0JE] 24 81 015 SFK| ZE 240l st 1 sig
=S L2} $ICH E3t AR HI0JE 24 &S So10 SMBISH oj0|S =3t WY B
CHECH 2ol 37 71X| HER Lhdc,

AW IEE= == 20|08 240 AFEots 7|2AQ21 7|Aels 7[eh B S0 Cholf B2 #H&C ==
RS 0|23t 7|22 H|0|H 24 HIHUIMEH, PCA, NMF, t-SNE S2 0|&%t A+ =4 (dimension
reduction) 5! A|Zt3t B S MK O 2 HYRL} 5t k-means clustering, hierarchical clustering=
H| 28104 heatmap 0|2%H A|Zt&t2} consensus clustering0il CHSHAM = A& E8l st&6tH, Z4HE
classification 20| CHOHAM = A&t SHH MTHELT

FHN IHE= 2 OHE SR FUA| H0|EHE Zeott 2456t= 0|15 KA 22 24401 CHol
SISt FHAMC 2= HIEFEE &2 (MetaQC), HIEF XXt B (MetaDE), HIEF ZE &4 (Meta
clustering), HIEFHEEXA (Meta prediction) 5! HIEFA|ZE3t (Meta visualization) S YWHES MTE
O|-HO|Ct,

rr

- FHIZ: TES X (S 7 (X R )

~ Mg OIEH H (UM 3 CRAN/bioconductordid E7| Th7|X| CHREC 9 44%))

- AUMAEIR T2 I0) U3 ZH U 71K KAS BHOILL DIFEAE 2oE 228 4+ UZER
T2 0] 3t 2HERSH 7] AT 20| RS0 TS oY,




WAL LAGAE R4S

14 Asian Institute in Statistical Genetics and Genomics

N
%
‘.\
'
Y:iii!§§=§iiii
Gyaduate School of Public Hea\-H« Seoul National Umvers--\';\j Seou\ Ko\"ea .‘
July 15(Mon) ~ July 20(Sat) 2014

oSy I 12, YIHIO|E £ 7|HE 83t CtE 29 A |0 2A{(Multi-omics Data Analysis)

ZAR 0[R2, AN
A SMTESH KIO|SHIRLHSHe) XIS, AT oD S S SA S}

- L _ L=

09:20-10:50 R A7 9 RE 0|83 HIO|H &4 O|™IZ2 4ol/dE
11:00-12:30 HI0IE] AHE 54 U AlZf3} olxI2 20| /Al
DAY 1
14:00-15:30 Bl0]Ef 2&eHClustering) e 2t0l/M%
15:40-17:10 Hl0|e & (Classification) oJps[= PASTJRNES
ES B I g
09:20-10:50 OmicsS ) =4 7 X MetaQe Ayg Lol /u%
(Quality control)
. . MetaDE(differential expressed genes N N
11:00-12:30 Gy TEEES ) Yz Zol/dg
DAY 2 =
14:00-15:30  Omics HI0|H S& AlZt=H(Visualization) dyet 2to| /Al
ics O E3} Xl g =2
15:40-17:10 Omics HIO|E| S8 =8 & 27 213t Sto| /Al

(clustering and classification) &4

© ko&o



