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Bl
= 28 FAxsH, AA A== 7S HolEHo]~(210, Institutional Database), F&AA] A& Aw A=
(221, Genomic Lab Information System), 94 AHX A]2=®l(222, Clinical Information System), & A A
2~®l(223, Administrative System), dl°]E] A]Z}3}(231, Data Visualization), &% dlo|E R9(232, Common

Data Model)S X%E 4 Jvt. FHA F& A= Ed A FX= 71 do]go] (210, Institutional
Database) & ©]&3tAY Al2Hle] thE FA4& o83 4 v}, E3, A FF A8 B A Ax= 7|H
sl £ Qlar, A& gE AL ¥3E x Q).

o] E] ¥ 0]~ (210, Institutional Database)& ¥3tdt

FrAA A R A="22D A o] &Y I55HE BEe AU 97149 A (NGS, next-generation
sequencing) A¥(results)d = AUrh. P AR A|="(222)dAM= AEA 2 HARd A3 (lab and
radiologic results)®} 2]& =E(MD notes) 592 AH7} o]&FH AL 5" 4 9lv}. 8 FH A|~E(223)
o= W X7, Fud(visits, treatments, claims) 59 BE7} o] &Y 5" 4= gu}. dolg Azt
3}(231)& cBioPortal (www.cbioportal.org) ¥ 72 ule] e #= X Afo]E Fo] o] &4 4 Q).

2

[*]

FAA F& Ax Ed A A= 4F doly 2 fFdA delH(clinical and genomic data)E F&
(extracting) ¥ =% (loading)3}”7] Y3+ M2 Zd=2A, 2 %74 @ AlE(demographic and specimen)¥}

2o 3z} AW (patient information)E YERHE 32 5 (Patient module)S EFat7} o] &d 4= v},

44 FE AR 2A AHF FAXE F<E(surgery), 33 QW (chemotherapy), WA A E(radiation

therapy) % HMAPA ¥kS- H7}(radiological response evaluation)®} 22 44} AbA(clinical events)=S e}
A} dlole EE(Clinical Data module), 2| dlo]¥ X%E(Genomic Data module)S XE&3}AL o]&

j= e}
g Fx QT
5 32 d Ao mE fHA F5 A5 B AA AR o] AAdE HolEe 7S U EHolt),
T 38 Fxed, §AA 3% A5 EE ARG A 55 Fo] AdYUHEESS FEste] §XA dolE el
25 AT F At A 3F AR EE A FX = 1A HAG We], A & ¥ol, f3x vd
7] i) ol 3t genomic_copy_number_variation, genomic_structural_variation,

genomic_single_nucleotide_variants &< HeolES AAT 4 vk, genomic_copy_number_variation,

genomic_structural_variation, genomic_single_nucleotide_variants EH|o]& Z+Z2 F2A4 3% A5 Zd A
& AA7F A specimen(A8) HeolEo| AZ=E 4 9},

FAA FE A5 2 AF AX+= person, provider, procedure_occurrence, concept, concept_class,

vocabulary, domain ¢ HolEE AT 4 Jr}. person EH|O]EL specimen, provider, concept,
procedure_occurrence FEl|o]Eo] AZ=E 4 t}. specimen H|O]E-S person, concept Elo]Ee] AZA=E $
9lth. provider EJo]E<2 person, concept, procedure_occurrence El|o]Eo] AZE 4= T}, concept Ho]EL

person, provider, procedure_occurrence, concept_class, vocabulary, domain Eo]Eo] AZ= 4 9},

Z}zve] FAA F% A8 2d A% ZAXd & A" H ]%3 &AM E (attributes) T+ AHE(colums) S
23S 4 Q). ouf, ZA7te] §HA FE A= EE A XA o) AdH HolELS 7] 7](Primary Key)
e AE ARzA ZF golEe dolEd Ud idE &4 T Ao ¥ 4= Q.

FAHE A FAA dolEe FL&EEE Holr] Yoy, AE Ed A AX+= NGS(Next-Generation

Sequencing) ¢ 9 ElX~E(cancer panel test) A& AFst= S S5t &3 4 ).

A8 29 A% A= FAA dolE HolE(genomic_data table)S Ao ZHN, FAA dolHE ¥3
U oolg e AT F ok FA4A "HolEY FFRE vdd 34 H3UE(genomic files) T B
(mutation)el th$t 54 (annotation) HHEE X e+sli= MAF(Mutation Annotation Format) IdolA Fxz"E
21Th. AMC(Asan Medical Center, ©FXFH€) NGS & #Md<9 Fdx= 741 elo]&(Concept table)olA] =% #
o] #4l(organization defended concept)C.ZA ZZ(load)® < Utt. A4 Hlo]Eo] 5E% e FHx:E
HGNC ™™ % (HUGO Gene Nomenclature Committee nomenclature)ol] webd M (named )= < Ut}.

8 A HolEdd= ot WY 9 7o A4 AT "oy o] 39-2=(CRDW, clinical research data
warehouse)o] FAHE 44 dolgrt 2HE 4 Atk NGS & dlE HAES £ B HEHe ITIZAZA o
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A dolE= 4 B A dHolEe S A7

B (Procedure table)o] =H= 4 gr}. oA
4 A dle]¥ API(open source genomic data API)Z

(integrated visualization)9} £4&
Al cBioPortal ¥ #Z& njo]o ¥
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T 48 #ZAZEH, F44 FE AR5 2d AF AXE= hAH410, person), AlFE (421, specimen), ZEAA
(422, procedure), WEFEH (430, omics_meta), =W o](441, mutation), HAIG Wol(442, CNV), T3 Wo]
(443, SV), 3 (444, expression), #2(451, observation), ZAN(452, concept)?] EHlo]EES A} &
g 4 Q.

07(410) Elol &2 AE(421), ZEAA(422) HeolEH 242t A4dE F k. Al8(421), ZEA|A(422) Ho]
E 7472 HEAR(430) EHlolE% 449 4 vt HWEFGR(430) HolES EAWO(44]), HAlG wo](442),
TZ Wol(443), TE(444) ®HlolE 74 A" F Advk. EAWO|(44]), HAl Wo|(442), T3 Wo](443),
F& (444) Hlol& ZH7h2 7441(452) 9] Hol& duAom Add & drt. EAR(441)S #HE(451) Hol&
Aeigoz Add 4 ).

e

=

A4 E AR BE AR ZAA7E AAdsAY ddsks Holes T Aol skl EHolES HolE=

chioportal, DNANexus, GeneGo &3} 72 9|4-5(460, External tools)ell WEW”](export)E % SUt}.

HEG R (430) E|o]&<] ©]F(name) omics_metad & SATh. ®EFAK.(430) Elo]E-2 Specimen_id, Test_id,
Source_type, Common values, Assay_type, common values, Allowed values, Panel_name, enrichment_methods,
Instrument, Center, Sequence_read_length, Sequencing layout, Reference_genome_build, Analysis_tool,
Gene_db, Tumor_cellularity(%) & A% & FA(attribute) T+ HAH (column) & 2A4 X388 4= 9o,
HER B (430) HlolES 77 &4 e A digste HolHES 238 & Ut

Specimen_id& Al& ololtj2A4 A& El|o]E(specimen table)ol X (matched)® < T}, Test_ide HIAE
ololt] 24 AMC_1, AMC_2 T3 Zo] 7]# WM& ( “institute_number” ) 53 FdaoF & 4 v}, Source_type
2 Ao x8E A= BHYY F Common valuesi= DNA(deoxyribonucleic acid, HISZAIZ]HAAL),
RNA(ribo nucleic acid, X&), @& (protein) Y 4 UTh. Assay_type> a3 Alg gYgd &

9}, common valuesi= WGS(Whole genome sequencing, ZA FHA A7|AdEA), WXS(whole exome

\"ggri

¢

sequencing, AA| A% A7) IEA]) | RNA-seq(sequencing), Targeted-Seq 5<Y < v}, Allowed values:

Sanger sequencing, IHC(immunohistochemistry, WIz2Zs}shH),  qPCR, FISH(fluorescence in situ
hybridization, &3%A2ZA3H), CISH(Chromogenic in situ hybridization, ¥MEAZTAZY) S 4 ¢

=

Panel_name Targeted-Seq(targeted sequencing)®¥ 7%, A¥ & (optional)¥d < i, OP_AMCv3 &< €
(panel) XY 4 v}, enrichment_methodsi= AL 4= i, F4H (capture), T H(amplification) &%
4= dal, WXS T targeted sequencingd 75 oWl WHo=z Q| AHE (enrichment) =R #3 ARA

4 AT}, Instrument+= Illumina Miseq, HiSeq2000 2] AF&% #nH]d 4 ). Centeri= Asan Medical Cent
(olratH ), SNUH(Medstuyg ) 59 HAge]l FgE A 4 Advh. Sequence_read_lengths ABAA
913, NGS(Next-Generation Sequencing)¥d A4 ALgE A7|AGEAE
ol
=al

S 4 9 dol(read length)d 4 AT},

Al eF(sequencing reagent)?] 3+ wHoj

Sequencing_layout& Ae# Y 4= 931, single—end, paired-end, mate-pair Y & AL, NGSY 25 A&
i

H
A PA #olo}2(sequencing layout)¥ <= 2T, Reference_genome_buildE NGS7]WF E|Z~E (NGS-based test)<]
745 B A (nandatory) ¥ 4= $1aL, hgl9, b37, hgd8 & FAol AH&E thx fd A (reference genome)d 4
ATt
Analysis_tool= NGS7IRF H|Z~E9] AS d5dd 4 i, & UlY: M ((tool name):(version)) 59 HH=E
A1 BWA(Burrows—Wheeler Aligner):0.7.10, GATK(Genome Analysis Tool Kit):3.8.0, PICARD:2.14.0,
Mutect:1,1,7 &9 Ao AH&d &4 Eol #g B + Art. Gene_DBE NGS7|W H|~EC] A5 d+4d
g 9lar,  dlolgue] =B A ((DB): (version)) ¢ ARZA Ensembl:90 T A o= o] 4 (gene
annotation)ell AF8-¥ F-dA dle]E Mo} X~ (gene DB)ol & HH Y = ). Tumor_cellularity(%) = T4 A
Z(tumor sample)®] 7% AeAA 4 9la, 70 T AH8d dxA 9 FY AXEA(tumor cellularity)d & U

o
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EAWol(441) Elo]ES] o]&F2 mutationd F Ut EAWe] (441) HolE9 HRE T AVIA D] (SNV),
AJNS)-ZA(DEL) sl &g AR 5 gtk EAWel(441)  Ho|ELS  Test_id, Chromosome,
Start_Position, End_Position, Strand, Variant_Classification, Variant_Type, Reference_Allele, Variant
allele, Mutation_Status, HGVSP(Human Genome Variation Society Protein), T_TOTAL_DEPTH , T_REF_DEPTH,
T_VAR_DEPTH, N_TOTAL_DEPTH, N_REF_DEPTH, N_VAR_DEPTH, ALLELE_FREQUENCY, EXON, INTRON, Transcript id %

Aoz s HA T Aoz xghst 4= )y, E¢Wol(441) HO|EL Zhzhe] 4 T A-d s}
= dolgHES 23 & 3

Test_idE E|A~E ofoltjo]il, Chromosome: A WZolal, Start Position:® Wol7} A7 X Azt
A dolal, End_Position= ®Wol7F A X #y= XHd 4 o). Strande= +, - 52 7MY (strand)¥ & A
i, Variant_Classification® SNP(Single Nucleotide Polymorphism, @& <d71c}&Ad), INS(4Hd), DEL(ZA),
TNP, MNP(Multi-Nucleotide Polymorphism, TFF7|ttdAl), - T Wo] FHFY 4 3Ar}. Variant_Type

silent, missense, nonsense, splice-site &< Wo] B4 4 At}. Reference_Allelex A,G,C,T 5< W=
PHEFAAY 4 Qa, Variant allele= A,G,C,T 59 WHo] gJgHAAY 4+ Ut}

Mutation_Status™ somatic(AAEA), germline( A AFEA), unknown(m]®]) 5o Wolo AHA 4 9
HGVSCE ¢.755C>A & HGVS 52 W wol 93 cDNA Ho] E7|Y 4 91al, HGVSP+= p.T790M 5 HGVS 59 9
ol 93k o} :=Ak(amino acid) ¥o] F7]Y 4 Urt.

K

o

T_TOTAL_DEPTHE AAE B AAAE BH2E R5Fo 3 Frd
T_REF_DEPTHE AA|Z 2 AAME BHAE HFo| g Juy
A 2= 4 QY. T_VARDEPTHE AAME L A2 M EZ A=
971G NAY B2 & Aok

FoQa, Fgelde] B ARY Yo,
i, FFAA AUz A7 Le) A
Fo wat gue & ga, FFAe ol

N_TOTAL_DEPTHE= A= ©l~E(somatic test)ol thal /44 (normal) o2 wix]¥o] A1848 AL Aadgy &
9Jal, A (normal)olA el B AJFAA w2~ 4= v}, N_REF_DEPTHE AlA] H|AE 2 2 ] H
of AHgE AS, AuAHY = da, AAdolA Y dHs AVIAE AR FxY F 911 . N_VAR DEPTH% 2l
H2Ed g8 gydoz mx=o] Agd A5, ABdd = da, Fixy &

T At

ALLELE_FREQUENCY: 0< AF <=1 59| Wold7|d A AN w2 /dHyads dride] g12d 4 Q). EXONE
3/10 59 ®Wol7t A7 d(exon)d 4 Qar, INTRONE 3/10 59 Hol7} A7 QAEE(intron)d & YL
Transcript id3: ENST..., NM...., 59 AAME 2 A H(transcript ID)Y 4 Ar}.

D

Lo

E A4 HHo)(442) Ho]E9] o]E& (NV T copy number variationso] #3F HARE E3tst 4= Qlt}, EAS WA
0](442) H|o]EL Test_id, Chromosome, Gene or genes, Log2_ratio, Estimated_CN, Segment_start,
Segment_end ¥ Aoz shutE £A e AyowA IS 5 Qvk. HAlS Wol(442) EHolE2 Zhzhe] £4
EE Aded eets wolHESs 238 & 9l

Test_idE H|2AE ofolt]o]al, Chromosomes GAMA WM& 0|1l Gene or genes™= XY 4= A}, Log2_ratio
= log2_ratio 59 HEY 4 i, Estimated (N2 dF%+E EA4(copy number)d 4 Ut}. Segment_start
= AlIHE(segment) AlZ X H o)L, Segment_endt Al IHE FW AHA 4= gt}

T2 WHol(443) Hol B9 o]E& SV T & Wo|(structural variations)ol #E HABE ¥ekst 4= duh. F
% Wo|(443) Ho]ELS Test_id, Sequence_Source, Event_type, Gene, Breakpointl, Breakpoint2, Strands,
Supporting reads, Contig_sequence % Zolx 3FUE £A4 T+ AHoZA E3HS 4= QQu}b. F+F Ho|(443)
o8& 747t &4 e Add gg3te dHolHES 28 5 ).

Test_idE HAE ofolt]o]al, Sequence_Source:= WGS, WXS, RNA-seq 59 A% 2~ 011:} Event_type<
SV, fusion, virus_integration ¢ o/WlE YL <4 Ar}. Gene> GENE1-GENE2 % A A o] 2
Breakpoint12 & FAxFe] E(breakpoint)©]al, Breakpoint2t ¥ FAA}e] ¢ 4= Q).

Strands+= 7F=(strand)©]al, Supporting_readsi= SV O]|¥lE(event)ES A Y (supporting)dts= 2 =(read) Y
= 9}, Contig_sequencei= ©JHIE (event)E A Y (supporting)dtes AlB2=Y Ut}

W (444) HolE9] o5 ¥ (expression)d] #3 HARE LT F drh. H3H(444) HolEL Test_id,
Expression_unit, Gene, Expression_value & Zol& sh}E &4 = AHomaA I 5 ot 2 (444)
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[0066]

[0067]

[0068]

[0069]

[0070]

[0071]

[0072]

[0073]

[0074]

[0075]

SIHS31 10-2019-0083114

oo 2zl £4 wi APl tgshe dolHEe 3T 4 Ak

Test_ide E|XAE o}o|t]o]al, Expression_unit< RPKM(Reads Per Kilobase Million), TPM(Transcripts Per
Million), FPKM(Fragments Per Kilobase Million), - &2 &S HAF= FUEY 4 At Gene> F4AA}

o]al, Expression_valuer ¥d #Y 4 Ur}.

% 5 A AAdel mE §34 F A% 29 A FH0) B4 P el sEEln

% 5% F2SW, H44 BF AR md A At 295, H44 BF AR wd A% gHe BA Py
e slsh 2o wAE THY 4 Aok K94 TE AR 29 A% FA B Pde §04 FF AR B
@ Aolw st 74 84 E: 494 3T

FAA B AR BE A FAE {04 BAS Wolo] B ARE ol gl {4 oy HolLE 44
g 4 oolth, FAA BE AR U A4F FAE f07 T2 vold) #e ARE olgste] F4A Heold Hel
e 4T FE Atk HAA FE AR BE A% AL 494 9 97 dold] #8 AuE ool &
A7 dleld Holge 44% FE Utk

=)
b
<«
)
N
=2
>
4
2
__)li_rq
off
oft
2
b
[l
i
2
o
o
rlr
of
oft
2
it
[l
i)
o
)
oo
ol
ol
o
ox
oX,
i,
o
¢

N

A dHeoly EHelEe

T4 gE AR B A FA= AGE 74 deld Holes ol&ste] gE ATE A $F MEAE
Asd s vk, 744 g5 A5 Bd A FA= 2o 559 7oA ATetr] 93 vEL A
et ARl2E AT 5 Ao

ool A AuE FA = =] T84, AZEC] 84, Y/EE =] 748 H AZEY]

3 gor Fdd F Utk odE Eo, AAAEdA AuE A H FHL8EE, odE B9, T2
A, ZEEY, ALU(arithmetic logic unit), YAE A& ZZAMA(digital signal processor), wo]a =7
¥, FPA(field programmable array), PLU(programmable logic unit), VFO|AZZZAN, X H
(instruction)& Adstil FHT F Uv o2 AJudt FX|of Zo], sht o]de HE FAFH EE 55 =
AFHE ol &3t FdE F dvk. AP A= G AA0S) D A7 &9 AA oA FaE=
o] AZEQO] o EFACAE FRL & Urh.  mg, AT FX = LAZEo9 A FHsle], HelHE
A<, A%, 24, A7 4 AT F= k. ol g Hsted, A7 A= st AMEHE AR A
HE ASE JARE ST T)siordA 4 AAE A Ae, A" FATE &BFE MY A a4
(processing element) Bl/Hx 5 §89 A7 245 3T = U5 ¢
= B 1Y ZEAA e i ZaAN F sl ZEEZHE 23

(parallel processor)9} 72, t& A2l 4 (processing configuration)® 7}s3}tt.

3|

T
)

e, elE Hol, A BA
9t

T, HE ZZAA

AXEO = HFEH T2 (computer program), FZE(code), W®(instruction), =& °lE F 3Jl} ]3]

23%E T F dorn, dste uE sHAst=F A AXE AU FHHeR s 2 2

(collectively) A& AAE WHIT & Ay, AZEo] U/E= dolHe, A Ao 9sto] A =AY

A Gl WE EE del AFst7] §ste], ofH I
% = = 2% I (signal wave)ol

2 AZ4R FAFY A =H Aol #AkE oA,

of W dolElE s} ol gl WHE WE b5 7

BAE PEoR AYEAY 4Yd S Yok 2TEY 1= )
Aol A 5 ok

ARl whE wpEe T AFY FUE Bole fad £ b ZRaY Py gez pasd 1y B
£ Jbs Al 7159 ¢ Avh. A7) AFE w5 ks AE 220y 39, doly s, ey Fx §
& uBoR wE 2¥se] £IF £ Ak A dAlel 1S0E T2y PYe ANAE skl 519
AN D FHE AL BFE 2ZEAC] FAANA FAH] AF b5 A = dnh. AR B
% b5 /1% A9 delE se fsa, 2w 023 % A7) delxs 2 A7) Al (nagnetic media),

CD-ROM, DVD$} & 7= vlA(optical media), ZFEZA tl&F(floptical disk)9} 2 =7]-F wjA)
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[0076]

[0077]

ZIHSd 10-2019-0083114

(magneto-optical media), % B(RON, BRAD, FehA vlwel Sa g Taw Wys Agstn +43
% 598 748 ool FAs TN, Zzad gue delt Aule
ol SRR oide QXA FE ASAA BFe dod 92

7] '/'IE 9 H =

THAT. N el AR Ao T4 FAs] A8 sh o) g 2xESo] RERA g

s gE 4 slem, 1A% AT,

AAldse] v e = o AdwEdoy, &g vlEdordM Sl XS 7kl AR Adrle] Z1A

25 O 4 % W] Jhesitt. dE 5o, AWE Vel A%d Wiy e oME FAHAY

2/we AWE Az", PR, FA, F2 5o pdesse v wwm de Fhz AF e
E2FEAY, e TE8A B dowel dste] diAHAY AdHyete Add Ayt @dd 5 v

aeEg, ve TAs, g ANdE 9 Sa3 s @53 A FEst SslgTHelel Wed @

o

=g

EHI

r,,/100

QA 38 A2 29 MY IX

r/110 r/120

zm

0=10
0xe
I nr
Rl
>-I

T

_11_



k1
:
[\

ZIHSd 10-2019-0083114

/223

oz X
A28

7|2 G| O] EfH| O] =

N

210

231

N

CIO[E] Al

N
tot

F

P

vocabulary

geno

/232

55 HO[H 22

genomic_structural
variation

&2 sv_data_id: int8
panel: varchar
cli_rrpt_id: varchar

mut_type: varchar

o

cnv_data_id: int8
update_datetime: date
panel: varchar
cli_rrpt_id: varchar
mut_type: varchar
smp_id: varchar

16 more columns...

smp_id: varchar
prj_id: varchar

21 more columns...

specimen
A specimen_id: int4
person_id: int4

specimen_concept_id: int4

specimen_type_concept_id: int4

genomic_single_nucleotide_variants\w

£ snv_data_id: int8
update_datetime: date
panel: varchar
cli_rrpt_id: varchar
mut_type: varchar
smp_id: varchar
38 more columns...

specimen_date: date

specimen_datetime: timestamp
9 more columns...

AP vocabulary_id: varchar

vocabulary_name: varchar
vocabulary_reference: varchar
vocabulary_version: varchar
vocabulary_concept_id: int4

ot )

concept

domain

£ domain_id: varchar
domain_name: varchar
domain_concept_id: int4

> concept_id: int4

concept_name: varchar

domain_id: varchar

provider

2 provider_id: int4

vocabulary_id: varchar

concept_class_id: varchar|

standard_concept: char

4 more columns...

concept_class

2 concept_class_id: varchar
concept_class_name: varchar
concept_class_concept_id: int4

provider_name: varchar

npi: varchar

dea: varchar
specialty_concept_id: int4
care_site_id: int4

year_of birth: int4
gender_concept_id: int4
provider_source_value: varchar
specialty_source_value: varchar

person

2 person_id: int4
gender_concept_id: int4

year_of_birth: int4

specialty_source_concept_id: i...

month_of_birth: int4

gender_source_value: varchar
gender_source_concept_jd: int4

——1——

procedure_occurrence w

ﬁ procedure_occurrence_id: int4
person_id: int4
procedure_concept_id: int4
procedure_date: date
procedure_datetime: timestamp
procedure_type_concept_id: int4
7 more columns...

_12_

day_of birth: int4
birth_datetime: timestamp

13 more columns...
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