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software platform, visualization plugin
Neda Peyrone : An Integrative Software Platform for Cancer Precision

Medicine. Advisor: Duangdao Wichadakul, Ph.D.

Precision medicine is a strategy to personalize disease identification and
medical care decisions through genetics. The rapid development of -omics
technologies e.g., DNA and RNA sequencing, which reveal specific gene mutations
in a patient’s tumor or profiling of gene expressions for drug responses, helps
oncologists find effective treatments for individual patients based on their genetics.
Hence, besides the clinical records, -omics data become essential for personalized
diagnosis and treatments. In this paper, a web-based standalone software platform
for cancer precision medicine, called RUN-ONCO, is proposed aiming to help
oncologists and researchers manage and make use of the available clinical and -
omics data easily and efficiently. The platform allows the management of clinical
records, biospecimens, and -omics data and enables various integrative data
analyses together with public databases such as STRING and OncoKB. With the
increasing number of published methods for various -omics data analyses together
with the availability of numerous javascript libraries for data visualization. RUN-
ONCO was designed and developed as a web-based application with the 3-tier and
component-based architecture. There were also several design patterns applied in
this platform for enabling the highly extensible plugins for both visualizations and

analyses.
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unin

1.1 anandunuazanuaragussiyim

o

IsauziSedsnadulsafiantinnulnadusududy 9 TuudesdTdieselmini

Y

a Y a aa 1

130,000 578 uariifidedinunndt 60,000 18 uenanladivunliuiidwugiisussae

Y

a X aa @ < | a v a4 Ao yva = [N
dinRuanadRanTunziswiand (1] Jadeideanvibiiinlsefe suiuunsldddn anm
¥ v ¢ <& A [d o o <
wndeuneusnkasnsIuiug  lsruusedelulymansisugudfaueting  Wuglasse
drfglunsiaunyssme uazdimansznusadinuuasiasugialae sy
anuAniiunswmdinlugnisinwalsausuuuwiugazinme  (cancer
precision medicine) lagld3sn1sniafieseauiugnssy wetilumitadefnnulsn &9
danalianunsaionizsnwnazeimingauiuUisusiasau YigannatIufes vuiaiuae
ansuuluMsSnwTunsienseiuRuAMTInlinugUae
nMsmaRuLUaRLdULe (DNA sequencing) tlussAusznaudifglunisdnuiauilu
ind (genomics) LiedieyUINMvBEUNANITNAIERUS Feealinarenisiinlsn TIu99
o Nav Yo a o w N & N @
Hamssnwinalulagilasuanulledlunsmarduiuaiiduefe nalulagiduiied (next
generation sequencing: NGS) Fsanunsamanuiudlasngs tnglutagiuiiduyueldany
inassieduudayad i uLlUaIATIE LAl AEIBNIANANTHUGNTTUNT A LLE
(DNA) $ruwrumatewududu Wududu 9 auin 25-1,000 wa Juiurdaveanalulad s
NFEUIUMSRNTILIL N1seuaTULE wavthuieuAesiuilundndaiednseininis
v oa o [ J [d £%
wUsiudeiugnssuludnuaesng o 1Wudu
Tunsiwszideyadlunussindudedideyadlununfissuiisuiudoyadluy
vouilailonsisandiieedeiu  Inevsaesazgniueuiisuiutoyanioglugiutoya
AN rateaiugnssluauUng Wy grudeuaitatiud (dbsNP) [2] sruteyanduins
(Clinvar) [3] gnudeyaneaila (COSMIC) [4] wazdoyanisuusiuvessriaiugnssuainias
M3 1000 Genome Project [5] Jusiu &in1snsramanduansiugnssudmsunissng
Ispuzisaamzgn  ssfnwimanuduiusseninnisulsiulssnning o dulsauzsales
gnImseuAauaMITUsnAnduly  Wewniinfiveyavnemdtinlaeniunisaensiaiugnssy
T - o = 4 A P’ o Y
wnzduidudnseunmunludluy viienSuninanlay (exome) %50819ATOUARLITIE

Ly

& ot ~ & a o v -1 < v & ¢
uFNTINNIRLUY (genome) Flunvosuuiiealinnududou Juliausssenoulumeiaad



Unfuasiwadunds Tnsuinasa « vestuiliefioafidnuaemananeiusdunnsaty vl
mMyBeseteyadauuareszsvilaen Jududeddinaliamadiasaund wagszuy
AoumasUsEANSAMEIntsluNTIATIER
uenanmsdnuilusziuiTudndnedluunandnluuud teyalefinddu 4 wu deyalu
seunsuaasUlng (transcriptome) #imnnsuansoonvesduiasluanunaluladetsens
BT (RNA-Seq) Uayalusesivlusilon (proteome) F¥nsuantoanvedtUsiu waz
foyaiumlulay (metabolome) fifansuanseanvesimilulaviumalulad Wy uwaaa

Insuv3 (mass spectrometry) JoyansMaUALBREEIVDIBDTHNUUDEAR 9 AgNUiu

e

FoulssUszneumsidadouassnulsavsooonuuuidmsinuidime  uasvsnzausug
theusazsglinniu

feruaLazAIMaINvateYesteyalelind Teyanisddinuazdeuadu o annvios
UHURMT WU walden nsneuauewoIvetEly MINBUANBIRELIYBIRDITLNUBLATEY
fae Dudu sasisermainanegluinsiengiuasmanansmadoyamand e
gowdlunanlefuiioaiuayunisinwilsnuzduvuiduardune  Jellanudidy
wanduiidesnmafuogan  Mlulifveseruaunsalunisuimsianistoyaivainvans
wazfivunlng eomanunsalunsimunresennsiesyinayidenlssoyaluvanefi 1wy
MIMANNdNTuSTEnINsLUsIuessaRugnssuiulsauzisy  AnuduiusvesBuiuen
Snwlsavomadenlostoyaszmiteasunuoss  MstansoenvesduLALNIMBUALD RS
e \Jusiu i’mﬁgqmmamﬁﬂumiﬁmmﬁiEJEJammmmmammé’mﬁuﬁ‘ﬁdﬂﬁiﬂﬂugmmuﬁ
vannviany  Lieluuumislumsinwlsn  msdenldenazmsuiurunnelviaenndesiu
Areusazauldeg1alusednsam

o/

1.2 InqUszaeAvasuivY

o

a v & s L3 a o € 1 ‘&J
THeeonuuuuaziimuvendwsunannesy Ineiiingussasdnwmaluil

wa Y ¥ % ¥

1. ieafuayunsinnisdeyatseiigiae deyanenddn deyataing doyaledind
uazdoyaningudeyaasisausdiioades

2. ieatfuayunisysannsdeyadiatiuayumsiesgy  Ieduuazesnuuunisinm
TspuziSauuiug1dmig

3. eatiuayuliinifauasadsluganslinnziteya  wagnisuansuatoyad

wannvaneiingszuulalaedie uazidussuy



1.3 YaULIANTUIY

1.

govldurfunanosugnimunduduiildnunelumissmiosdns (web-based
standalone application) sessuiiuuseslaudgialasuesdu 60 uwagls
wendiiosiu 54 Fuly
fimunannsoadauasinseneulmuurimaiinseilmivuumanrosusnludfi
emauiulan (command line)

dldanunsadmnudeyalseiiguae deyaniendiin deyadiegadaringuasiUieriu
Jglold (Graphic User Interface: GUI)
msdamsdeyalefindluneituisesiunsiamsdeya 2 o léud 1) doya
MumaiAamsuusiuresiiduefidunainnisaensiiauaiinsissideyadnley
v3odluy TuguuuulndiBien (Variant Call Format: VCF) lnpanunsaibeslosly
fagrudeyadnnzvadsauzsigiudeyacadlanl (OncokB) waz 2) doyanis
wanseanveduInmaAluladeniiouedalusuuuulnddidndii (Expression Matrix
Format: EXP)

ez Rnneiiognsudndunisinsgideyauuuysanmstiluuwanosy  Idud
1) nsilFeuifisunsudsiuresibueaindedsding 2 vlinveswlieseieaiu

6 (%

oy 2) LLﬂﬂ\‘iNaﬂWSﬂ’ﬁaLﬂ‘i’]%‘lﬂi%ﬂUﬂ’TﬁLLaﬂ\‘i@@ﬂ“U@\‘ig‘LJﬁLﬁﬁ]’l%ﬂx‘iﬁUﬂJ%L%QﬁhULLNu

v ¢ 1 ¥

IRNUTEUMILARANBTUNTUWES  UazuanIn1siudunusseninglusiuaing1u

Toyansamelalaaial (Cytoscape)

1.4 YUABUKAZITNITAIUNISINY

©® N o U

o
av a a 14

Anwuideiifeitesaranudululalunmsiaunsenduwsunanasy
Anvmquiifedesiilddmiumsiinneideyanisinulsauzifauuusiud,
ﬁﬂmﬁaadmmﬁﬂLLazLﬂ‘%@ﬁ@ﬁiﬂi’fﬁm%’umﬁmeﬁﬁﬁay“ami%’ﬂm‘[iﬂmﬁmw
Waiuen

gankuusTUUNMSINUlaeasaungulastaissuuANduiuSuelayas  wasnIs
advayunsihteyaluinseiteyanisinulsausSauuuiug

A5 19AULUUVDITEUY

NAFBUNISYINUYBITLUY

ATIADUNANITVINTUVDITEUY

ARUNNAINUIY



9. aUnauaviSEUREINeI NS

1.5 Uszloviifiandnezldsu
1. fwevdwunanvlesudiatuayumsinnisuazysannsdeyausziansine o ilenns
AAT129A A0 warveonwuunsinwIlsANz S UULINE T INElA
2. lemewsuasunanosuiaduayunmaifislugamsiinseideya  uazmsuanwado

PN Y 1 ' [
yavannvaneigssuulalaede wasdussuy

1.6 UnAMIAIYINIRIFTUNSARUA
dunisvednednusilgsumsiiuiunaninnisluhidodoil
Neda Peyrone and Duangdao Wichadakul, “RUN-ONCO: A Highly Extensible
Software Platform for Cancer Precision Medicine” Iui’lm’mmiﬂimgm%’lmimmma
2019 6" International Conference on Biomedical and Bioinformatics Engineering

(ICBBE 2019), Shanghai, China, November 13-15, 2019.
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= av dd v
VIi]‘H{]LLﬂgﬁ']U'JQE’JVlLﬂEJ??JEN

"]
aa a

2.1 nauiiiedas

nuifiAetesiunisesnuuuuazimunnuideuseneuluse  dnvusdeyailisitos
wazrmalulaBvidonszuiunsiildundsdoyameand Usenoude memaduvaiime nns
wUsiumaiugnssy deyalefind wiu arduuavudluy sduivauwdnlay afdud Tildgy
wuuiBien wazweluladildlunsinnsuanseenvesdu (Judu nszuiumsadadeya ns
wasdeya uaznisideyaringlndadeda amdnenssu 3-Wes anlngnssudieneuln

¢ ! Ql' °
i wazluugususuusing 9 figniunldlunmsesnuuussuy
2.1.1 MmIsmaduLuaEmLoue (DNA sequencing)

waluladidudiea (Next Generation Sequencing: NGS) [6] Linanadalun1saensiia

'
U ¥ =

WugnIsu MesAfignasegauinyszana 1,000 aeaansansgrediuy lutqiuduieal

a

Dunideuwazldiuunniian leiun n1smaviuiuauy sequencing-by-synthesis (SBS) Vo1

v
CY v A

a a a . & o o a % § a a =
U3yN8gauun (Ilumina) IWEJ“U‘L!G]EJL!WW%’]&W@UL‘Uﬁ@L@uLEJ@’JULLWﬁ@W@iMEJQlIU’] [7] 4m9U

Y

NSASELALDULEARULUY (Template library preparation)

fiddutuneuntsyhaudsznausie

1. fnenemSuesondududy 9 YUV 9 AU (DNA fragment) Lazgonvalsasf
Buetigndasieieulssl 7id Auewediueisa (T4 DNA polymerase) AAUT
(klenow) waziid Twatndlelnalatua (T4 polynucleotide kinase) [8]

2. Tdwassiuiivasanefdue Waweuaefiduetuozuiunes (adapten) lng
avuAUweITIUAUAUagaNSendn Tnsiwes (universal primer)

3. iuduiuvesaefiSuesiensviniidens (polymerase chain reaction: PCR)

4. donddueiideutuosuaumeiiifinunw Aflvunavi q fu iledhdtunouns

pansEaRULUaRaly



2.1.2 NM309AsHaILUL (Whole Genome Sequencing: WGS)
Tunsnessviaugnssuiluy - Mdueasduiilinnnnefesdiduefuuutis

fuazgmirandaiatusiunszanalad (flow cell) uazloudiaiasaensia Faadwsi

¥de wnvesdduivavesiduemeduswiunn  sxgmitluSeudsutuiluudiess

WediangimnsuUsiunaduluusiue 9 vesdluumsld

2.1.3 msaensadnlay (Whole Exome Sequencing : WES)
L v o a A & [ 1 =

nsnensadnlylaznensiaiugnIsuanzUsnuidud nveunmualuiluy
Faonweumani [9-11] udiulsynevresduiiaansanvasianeluilulusiu (protein
coding gene) mMsmadulvaudnlaudldisnisiietiunsnensadlundsiy lneay
fignansiafidnnnziildnisdnsiaiugnssuamzuinandudnyeu Jadusuwuuadng
an8LduD15LOUe (MRNA) dmsudamszilusiu

a o v ] d' a 1% o = [

nswasuwlasesimsuiuanuiinmsisuwlandalasasimsluiluuuasdn
louduanmsyiliaalsamaiugnssuanesda  dslunisAnwinisuusiumaiided
AN AyINwazgniInllnTekagAtiadennuiaUunivnatugn sy

B 3 & L) a A o a o &

Wernndnlaulusianugnssuameusnandudunaunsawlasiansluidy
Wshu shanunsaeulesnuwsiuniatuiuilinduresduladiiendt fAesianan
aldlunisnensiawardnnuteyannaneaniniuTiiulesnitn1snensadluuuin

Weirhwan  ladnseensiadnleueenindnnuunnuasiigiudeyailaasisaegns
C

EXAC [12] figldvluanunsadnludududoyald

2.1.4 nsuUsiumaiugnssu (Genetic variation)

M3swUsAUNIaRUgNss [13, 14] aansauwdsnuanuivesdadaeandu 2 Ussunm

v A

1. 9a2aNiANUVRINISNUDENILBY 1% 89UsENTNamus (common  varia
9

a

tion) ¥3BL3uNdNTULIINIWALLTTL (polymorphism)

[y

2. 98aaNUAMUDVDINITNULBYNIN 1% VoIUTEUINTaniun (rare variation)

2.1.4.1 Funatndlelnalnavesigy (Single Nucleotide Polymorphisms)

Fafaindlelndlnduesidunieadud (SNPs) (Ul 1) Wunisudsiunig

Wgn33u (genetic variation) [15, 16] Wiwulseign lagawsiinainnsiusiuves

o a = o 1 1 P & a v
AAULUEUUALDULELNEY 1 lualuslruasng i IUQIUNTQQNHHB HUINYNUNTAUNU



pgtloy 11 awuatdld lag 7 duatvdilanuivesnsnuuinnil 5% uazatdudn
WiRBIANNATENIN 1-5% veduiuUsenns [17] neunfiasnuadudlunn q 100-
300 wa wazUszanu 2 Tu 3 vesaiivdasnunisunuinuglela@u (cytosine: C) fne

Ingiu (thymine: T) Fsanunsatludssendldlansnisitiade nsshw nsdesiulse

LAZNITADUAUDINDY

SNPs
Reference CCETTAGAGTTACAATTCGA
Read 2 TTAGAGTAACARA
Read 3 CCGTTAGAGTTA
Read 4 TTACAARTTCGA
Read 5 GAGTARCARA
Read 6 TTAGAGTAACAAT

Y I

JUT 1 fegnalivd dnwladnn [18] Inelinsidswaniua T Tudduuadedadu A lu

AUBIATUIATN DDA T ALNLAAINAIDE S

-2

2.1.4.2 &uma (Insertions and deletions: Indels)

Suea (indels) Ao mstfundavidemsuaveluvesdduiuadiogintu
Fruautfesndn 50 fuamda [19] WewtsuduiTuudneds JU7 2 uamamsifisdian
vosdruia GTA Tudeyasedislnglinuludfuivasneds uwavdrduiva CA 1

%ﬂﬂiﬂﬁ]’lﬂ%@%aﬁlaﬂﬁﬂ

Reference ACTGACGCATGCATCATGCATGC

Insertion ACTGACGCATGGTACATCATGCATGC
Indel
Deletion ACTGACG--TGCATCATGCATGC

SUN 2: A7987199ULma AnLkUadIaIn [20] TnginSuNIALNUIUDIaIAULE GTA waziinng

Y

Pevngluvesansuua CA

2.1.4.3 msuuseudalasiasie (Structural variation)

'
a

mMawdsiuddasain Ui 3) Jdunswisundamesiduuavesdiug

ARgUINNINAY 50 siuviianegindiu [21] Inedl 5 sUkuunan 9 destaluil



1. Budsmiu (insertion) Ao Insuiuauvesdfuivavesiluniiogne Wewleuiy
uue1989

2. @Ay (deletion) e nismameluvesduavesdlunfes deafeutu
ALUND19DY

3. unuey gnalAty (tandem duplication) Ag AuremBuleMAnTUT Az IS
iy Asssurafnvestluudete delsuiuiTuudeds

4. Bunestu (inversion) fie druvesiidueiiiimsndusuiuvesdisuiuaiiodiou
AUILUND19D9

5. n3ualadu (translocation) Ao d@rwvesiBuefiinisiemumisniglulas

Tloy  vseanlastulaunidaludadnlaslulouniavasdluusegs  wWatieuiu

AN
Insertion
Insertion ]
| | | | | |
deletion
‘ ‘ Deletion
| — |
......... T Vi i . <
Duplication
| | | —_— | | |
Inversion
| —_— |
k\ 4
Translocation
Rl I
v L _ i L )
__ ) ) ( ) )
SUN 3 sUwuumsuUsTRudelassaisvedlundiegne (131) Weiguiudlundneds (Fe)

1Y

ARLUa9N [22]



2.1.5 sUuuulnddFien (Variant Call Format: VCF)

sUuuulvdIBen Junnmsgruguuuulnaildinusmuniaiiianisusiuvessidy

0 lnglassasiwadnduanddugun 4 wagdegntoyanelulid wanddusudn 5 aw

a0 TN 1 wansdeduteaeduting 9 aeluldludiuvesteya lnalvdiden

Usznau

meta
information

header line -

data lines -

LUy 3 @unaneadl

1. duumainivesteya (meta information) YNUITVIALITUAUMIY ##

2. @wivedeya (header line) zi3usiusig #CHROM Fulureduleilan

! d
AN € AIUAITNN 1

3. dwvesleya (data lines) azUseneuseteyadlulnduagsmuniiiin

ANMULUSHUYB I UEVI DA A ULUE

meta  __|
information

header line =

data lines =

Ul ¢: Tassainaladisien fauvasann (23)

~ ##fileformat=VCFv4.1
##fileDate=20110413
##source=VCFtools

I #CHROM POS ID REF ALT

1 I ¢ ACG A,AT
1 7 C T;ET
1 5 rsl2 A G

L. X 100 . T <DEL>

Y 1

U7t 5: feeslndidien faudasen [24]

##fileformat
##FILTER
#4FORMAT

#4INFO
##SERMPLE (opticnal)

##contig

#éreference

#CHROM POS ID REF ALT

VCF record
VCF record
VCF record

##reference=file:///refs/human_NCBI36.fasta

##contig=<ID=1, length=249250621,md5=1b22b98cdeb4a9304cb5d48026a85128, species="Homo Sapiens">

##contig=<ID=X, length=155270560,md5=7e0e2e580297b7764e31dbc80c2540dd, species="Homo Sapiens">

_| ##INFO=<ID=AA,Number=1,Type=String,Description="Ancestral Allele">
##INFO=<ID=H2,Number=0, Type=Flag,Description="HapMap2 membership">
##FORMAT=<ID=GT,Number=1, Type=String,Description="Genotype">
##FORMAT=<ID=GQ,Number=1, Type=Integer,Description="Genotype Quality">
##FORMAT=<ID=DP,Number=1, Type=Integer,Description="Read Depth">
##ALT=<ID=DEL ,Description="Deletion">
##INFO=<ID=SVTYPE,Number=1, Type=String,Description="Type of structural variant">

L ##INFO=<ID=END,Number=1,Type=Integer,Description="End position of the variant">

SAMPLE1

QUAL FILTER INFO

40
67

PASS
PASS
PASS
PASS

H2; AA=T

SVTYPE=DEL ; END=299

FORMAT
GT:DP
GT
GT:DP
GT:GQ:DP

1/1:13
01

1/0:16
1:12:..

SAMPLE2
2/2:29
2/2
2/2:20
0/0:20:36



A15199 1: Wanuanlulwaidan

10

podutl | Jomodunl Ussmdaya Aa5UY

1 CHROM String Folaslule

2 POS Int AuImiusNTeUATARNSULUSHY

3 D String sWanmIuUsuRfinssnuantoulugw
Toyandaiud

4 REF String LUAMIDAAULUAULIUNDNS

5 ALT String wanioduiuavasshegefivhu3eu
WisuAudluueedauazinnisuusiu

6 QUAL Int ABINNYBILUA

7 FILTER String A0ULYDINIINTBIVOYA 19U PASS,
LowQual tJusu

8 INFO String dufisydeyaifianiy 1wy S1uaudadaris
yunieguuduiumiaienty (allele cou
nt: AC) Anudvesdada Gllele frequency:
AF) o msmdnmdvesdadaviiay 9
rodnuvesdadaTuniioguuiusiums
e Wudu

2.1.6 WaMAunsuanieanaodu wselnasLondd (Expression Matrix Format: EXP)

sUnvulvaBdndfidunmsgruguuulnaalddinnunisuanseenvesduainna

Tulagonsidwedna [25] lneuf 6 wandlassadrsvesinduaziegsdayanialulng way

ael 2 wansdedunemeduine 9 arelulidludiuvesioya  Taelndddndd

Usznauluaie 2 dunaneail

1. d@wiivestoya (header line) 9zi3uduMe Gene ID uludeSureilan

AN 6 AURITIN

2

2. duvestoya (data lines) agUsEnaumedouasiaveddu Jodu Auniaves

PULAZNITUANIDBNVBITUNANINTFIUGA 9




header line

data lines

11

Gene ID Gene Name Reference Strand Start End Coverage FPKM TPM

ENSG00000237613 FAM138A 1 — 34554 36081 0.175923 0.028469 0.058367
ENSG00000223972 DDX11L1 1 + 11869 14412 0.421951 0.068284 0.139993
ENSGO0000227232 WASH7P 1 - 14363 29806 63.059364 10.330416 21.179062

ENSG00000243485 MIR1302-10

a

1 + 29554 31109 0.000000 0.000000 ©0.000000

SUN 6: drag1elwddiandgd

Y

A5197 2: Waneng o TulWadidngd

podutl | Jonodunl Uszmdaya Aa5UY

1 Gene ID String SPEUDIBU

2 Gene Name String Yodu

3 Reference String 1Aslulaue198s

4 Strand String WaAIANIBINFLIgUOtEE AW
WIamng “+7 el aefdueiieny
ndgllun wasedemune ¢ Ao aed
Bueiieufounduananundie

5 Start Int funtasuduvesiu Jaiansuaindud 1

6 End Int FULIARATINEYDITY

7 Coverage Float Aadsvesiunuiniinseunquaua
il o Tuusoaiduiy

8 FPKM Float sEAUNsLanseenYeIduUTUINATT LAY
AeNNLALD (Fragments Per Kilobase
Million: FPKM)

9 TPM Float sefuNsuanteanvesBuiusuImT U8
ATILBL (Transcripts Per Million: TPM)

2.1.7 37uea (Extract-Transform-Load: ETL)

87iuea [26] (3UN 7) \Dunszuaunsudniuszuulndadeya (data warehouse)

lngisuannisaindeyainunasdeyaiifents  vasntwinsasuudeyauaivi

1 v LR v Y = 1 Id ] o &
ﬂ']iiﬂEJI@U%@H@L?HQI?]@Q“UE)NU& FILULUU 3 IURDUAIU

1. msaiadeya (extract) Ao NszuIUNMIAWayadNtaToyaNTIvTININ
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2. mawdsusUdeya (transform) Ao nszurumsilasteyalinswmiasnnsgiu
yaslndadoyataemsiiazting wagsniluiamsvinmnuazeindoya (data
cleansing) @adunszuaunsnsnaeunazuiludeyalignios msdadon
anus (field selection) m3nsesteyalanizdoyaiifiomnis (filtering) ns
wlasdayalinssnnsguresinasdoyadiunia (encoding free form) s

3. msthidndeya (oad) fie msdddeyafilunadndands 2 hglnds
Toya

uwnasdoyafiaztiningnszuiunmsdiuea leud deyaangudeyanieuen feya

Pnuiliien (flat file) wu Wd%eaT (comma-separated value: CSV) ludiSnwa
(excel file) WaBONIN waglndiBion Wusu saudenisfsdeyaangrudeyaaisisoe
fU REST (Representational State Transfer) Faduantnenssuvesszuuiieanwuuli
nuuuszuuaseviglugdiuulaaewi/gsnnes lnennnissewevedlaaeuiazds
89928 URI (Uniform Resource Identifier) 14U http://onco-api/getAppVersion 1Uusiu
wazazdedlififoyavedlrawudgniiulilu@sies (stateless) Foyavrgnasliiini
SuBuwirdu s

Data Sources ETL Process

i
] : Extract @ Transform & Load
Flat file ! _.=L_J >

Staging Data Warehouse

REST APls

'
a

JUN 7: lassasnamsinauvesdiiues
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2.1.8 anUnenssu 3-7iss (3-Tier Architecture)

a01UnensIy 3835 [27, 28] (gﬂ‘ﬁ 8) Wuantnenssunuulaaeusd/igsnies
FfnsuendIunTHanInE (presentation tier) d@uvaIN13UsEANaNE (application tier)
wavdiudanisteya (data tier) eanaNiu hlvissuuiianudaneueas a1mnsanIun
nsdEduusandlesiimulaondoundedy  annududeuveddn  felunsaau
AunBSTuTReNAIS  uazTeaiuMSYhysANMITRNTerldufegusailes  (conti

nuous integration)

Business Layer
Client » Presentation Layer SEvicetayen -
Data Access Layer
ORM
Client Presentation Tier Application Tier Data Tier

5UN 8: lassadvanndnenssy 3-1iles

2.1.9 antnenssndsnoulniuuyl (Component-based Architecture: CBA)

andnenssuidareulmuwd [29] (3U7 9) wiuaduaunsalun1sdigeniuas

6 U 9.1’0" é 1 € v a 6 r-:l':u 1
poulnuwindunlde  (reuse)  FeusazAoulnwuindynveslsituiidnion  wu
Aoulmuunlunsindteyaledind  Aeulmuwinldlunmsuanmalugluuulasaiieves
TUsAU AaulntULANITlunSAUIA LT (Tumor Mutational Burden: TMB) wusu
Toelunisoaniuutazimuineulnuuydasrtansdssaludl 1) arnududasssoiuy 2)
1 I3 = £ 1 a I d' ] Y @ d"

wiagmoulnuuiaunsagnisentdnuiudumefinanimun i luunsgu 9578
azdenvaINIsynaunslumsulmuuausausudsuls Tagludensenuiugensng

saaa s

Munsenldnunsulnuuity 9 wavaiunsagnununlameneulnuuinidumesivayn
Weaiuwaz 3) eeulwuwiasiilsidumly ierialenalunsihluldalaun el
dulsznounns o aeluandaenssy 3-Wes veswondwIsunanasuiaus Azt

nseenkuukazimuleglusuwuvandnenssunaulnuug
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LayaltyProgram

(L ILavaltyProgram

Holiday
THalidayRes Reservation HotelRes CreditCardBilling
Session —@— —@—
r]\ IHotelRes 1Billing
ICarRe
1 _owee
CarRes AirRes

Y I

JUN 9: sheglassaianUnenssuneulnuuriain [29]

2.1.10 wuugulzen (Facade Pattern)

wuugUnlzena [30] (U7 10) Wunuuguiiiinguszasdiiieanmnududounes
madeulusunsy  Inegusaldnifinnududeulilussenvesnaanzatn  Tslviiese
maFenldon  szmagnihunlflunisesnuuuendunanwosuiiaue  Alilean
Anugudouluunsyailendunisvinu legaduayuanuaunsalunisiauisesenssuy

Tusurenlalngdne

Clientl Client2

T
| £

/
' dosomething() + doSomething()
I
. K
Facade

doSomething()
T A}

doSomething() {
Classl ¢l = new Class1();
Class2 c2 = new Class2();
Class3 c3 = new Class3();
cl.doStuff(c2)
c3.setX(cl.getx());
return c3.gety();

-~ 3
packagel \, * |package2 \ pa\ckage3\
L | |

Classl Class2 Class3

JUN 10: fegrenandlaasunsuveswuusunesa [30]

2.1.11 uuuUamuaugduandu (Dependency Injection: DI Pattern)
wuusURmueudduantu  [31] (U 11 Juisnisinesuldndidiueiiu

) & & cay Y a & eay v a & a v
nMepuanAmasYBIBaUlINANliuIMT agesuldndilliusnistazgnisenldanunaen



15

pgmuheuresesudndlaaioud msldfimunuituanduszaneiuiusofusswi
soulindlaatouduazesuldndiliuimsiigndadian  Tasannsauduasuwaingsy
nshiusnisialugaedulngd  Amueudduantugniunldluniseenwuugenduisunan
vpsuiihaueiiieativayunisifislugansuansealuguuuusing 9 dluszuuléloy

9

<< Inteface >
NewAlgorithm

Result

<< creates =-
NewAlgorithmImpl f«-----------—-------— Assembler

2.1.12 lana-3-paulnsaees (Model-View-Controller: MVC)

Tuwa-3r-roulnsaiaes (Uit 12) Wuandmenssuguuuunieiiuonnsiany
oonidu 3 daundnde 1) wuushassdeya (data model) iudnuinnsteyauaznssnyd
T#lunsfuaunszuUN1TMegIAe (business logic) 1Wu nMsduIneIgaInTuRnTgld
szyliludunansna Wusu 2) 3 (view) druiidnnisiesnsuaniua wag 3) druniuns
(controller) vhwithiimuaunssudsdeyaseninauuuirassdoyariui Inefinugiih
luwa-3-roulnsamesunliluniseeniuudiuinseussaunuiudly (user interface)
Tnewuan (template) Aldlunsuansmavuduusawes Weudenwiesiibuues
(HTML) legflénsevirunsegnsuudiuaning drumuauaziumamindiulaninauas

derinfesveludueiile uwavihdmsunduilasuaneiilowladvieglusuveuuudigaes

Toya uazuanmaUUILNansaly
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Controller

Reads

A

Model

View

JUN 12: laseaialuea-33-reulvsatass dauUaann [32]

2.1.13 fmulasoyaseninsliunaidainguasiieduius (Object-Relational Mapping:
ORM)
Y ¥ ! a o IS N < (Y A A v o 6
muasdeyasenislunalieinguasdedinius  Wumnansieumnudusiug
seiedouanduavasndeya  lnepandluwuudiaesingasifisuwiiunissdeyaly
Fudoyaidaduiug wazueanitadlupanaldonsdisiladsng 9 Tumsisdeya Uselewnd
Y0inslilunaBeinguaziBesduiusae 1) muasiestuvaineteyalugiudeya lag
szuvanunsanvaeulaviuniiladlatieninisiuasundas ssedeyalatiameluain
£ < ¥ 12 a o ¥ o o ¥ a
Jiuteya Wudy 2) lWiefndugiutdeyandnme 3) aduayunisesnuuumeuiAn
Tuwaliisa (model first) sosruduiusvesdayadeing iliniseenuuusiniiuasd
UsgAninm lngsvuvizaiamsdeyalugiudeyadaludfnneaanasely uaz 4)

Feulanlaauas yiliinsungesnundiedu

2.1.14 Iagnisidniiateya (Data Access Object: DAO)

[y 1

Fgnisiinfadeya [33, 34] (3UN 13) Ao nsaseaaadviuiiugamdmsows
anfifnsoiugIuteya  lnedlinguivatAilousntudeyaoenIINTUNTLUIUNTNIGIAT
(business layer) 1Hun1sanaudideureddnddinisieuegiuteys wavatuayy

nsnauanldgn  Fmgnisinddeyagniuneeniuunaziaunludiuesdageiia Loy

'
-2

Feuserumulasdeyasznindunadeinguasdsduius - Jwihmihnduiinanfiese

[y

fugutoya
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Delegates Data Access Transient Object- i
- . . - | ject-Relation
Business Logic persistence —>| 50 (DAQ) object >|  Mapping (ORM)
operations to
E E Get data
. | Business Object CEEEEFRRE Data Source
Manipulates Maps data/from ORM
JUT 13: Megumsvinuvesingmisiiniadeyaiieuseiuiiuuastayaseninaluinaid
TnOuAzedITUS (AaLUasangun 9.1 ves [34))

2.2 UIYMNYIUD4
2.2.1 FuindwesiadvsulsauzisesyuuAseenazaine  (GENIPAC: A Genomic
Information Portal for Head and Neck Cancer Cell Systems)
= a 4 6 o ) Ly @ a o A Aa 1y v
FludindneiiadmiulsausiSssuufsueiazdinevedduna [35] gnimunly
L‘ﬁmma'ﬁaunwﬁaaga dialdlumsdisiateya wanmamenmuayiiasizvideyadlug
wavloyadu q Mfetes wu deyanswanseenvesdu Dudu dmsulsausseszuy
Aswenazaimalagnly  seuuduAILduuSsEeutazaulIfesnsnu lsAuiS
Ingdinsiwenseriugiudeyaseddanld  (OncokB) [36] aAdeillaviusiudeya 44
I < A a v ) = =~ ° P Yy 1 v Ay
waauziSigteiulsausssuLATesiasainen 3 Yadeya laun Jeyaddle
915uoa (ORL series) \HungiSeaslnuiinasainda (squamous cell carcinoma) 16
aewwad (cell lines) [37) Yoyayalefid-22 (OPC-22) Wudeyaananuidoussadsue
waraIne 22 aewwad [38] wardeyad3dey (H series) Wumewaduziisosinyile
avAild INUVIVEIREUTanea Useinadingy [39] Feldainnisiesizideyaonsiou
LONIUNTNBATHEDN5IOULD (RNA sequencing) WWumdn
Netlewauddunavuknanwasudlulonasiia (cBioPortal) [40] Wiaes
wan q 7AuImMs wWu wihaumdkanslugun 14A)  gldanunsaienyadeyanis
usNssUNFRINITAUM lokA F3dloensuen Lona-22 uavdSdiey Tudiugun 14(8) wae
SUN 140 ansadaniludayadeyanauls ieuansseasidunasunan1sAne (study
P A a P PRy o w ° ) ~ v
summary) wagtayaiianinainyadeyanfinwniuaisu d@wsusuil 1400) dldanse

seuRaululunsdumlagldsiavesdaln (human genome organisation: HUGO) %38

' '
IS I

Yodu warun 14() gldanunsanilvandeya ialnienveyauuueenlals

Y
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£ \
QUERY VNLOAD DAT/ \ E )
Select Studies: 1 studies selected (16 samples) Deselect al

Head and Neck 3" 71 Select all listed studies (3)

Head and Neck

AT
4 /7‘\\ Head and Neck Squamous Cell Carcinoma ( B ) View study summary
{ A ) [ HSeries S 7 s 08 €
X / T OPC-22 08 e
~—
ORL Series € 086
Select Genomic Profiles: Mutations @
Putative copy-number alterations from GISTIC @
mRNA expression @
Enter a z-score threshold = 2.0
Select Patient/Case Set: Al Tumors (16) .
o build your own case set, try out ou
enhanced Study View
Enter Gene Set: User-defined List -
Advanced: Onco Query Language (OQL)
- EGFR
£ : \
\ D
© All gene symbols are valid.
Submit Query
Study Summary Clinical Data Mutated Genes
C
Selected: 16 samples / 16 patients = @ F 3 < | Query Q J Select cases by IDs | | Add Chart
-
Mutated Genes (16 profiled samples) CNA Genes (16 profiled samples) With Mutation Data With CNA Data
Gene # Mut # * Freq Gene Cytoband CNA # * Freq
A Y " o CCND1 119133 amp 12 75%
DHRSX 35 16 100% -
FGF3 11q13.3 amMP 12 75%
AMOTL2 19 16 100% -
FGF4 11q13.3 AMP 12 75%
SLC30A9 31 16 7 100%
. FGF19 11q13.3 AMP 12 75%
CAPL 48 16 100%
EGFR 7pll.2 AMP 12 75%
ARAP2 20 16 100% ~
FANCC 9q22.32 AMP 1 68.75%
LRRCBC 20 16 100%
PTCHL 9922.32 AMP 11 68.75% O
MAF1 16 16 ) 100%
BCLE 3q27.3 AMP 10 62.50% :
UBE2]1 16 16 100% ~
EIF4A2 3q27.3 AMP 10 62.50% 3
NSUN4 22 16 100% 2
EPHB3 3q27.1 AMP 10 62.50% 1
FN1 a7 16 7l 100% o
P . » . ETVS 3g27.2 AMP 10 62.50% 200 P o o0

Mutation Count

# of Samples Per Patient

) [J

U7 14: wiheedumdeyaiiundmiulsauziSzuufsusuazdine (A) Midenyadoyani

U

wugnssueldlunisdum taun d3dlearsuen lefid-22 wardidey (B) Awiasunaynteys
Maugnssd loun FEdlearsuea leiid-22 uavd3diey (O) Wennfsiyadayadsdloniswen
sruvIkansdayaasURansnykardiudayaianiudy o (D) fuviveduluyesdum gy

EGFR \Judu way () uwiivdoyannilvan Jldaunsathesnyedeyafiaula ielinse

Foyanuvoonlatls (13Ul 1(4), 1(8), 1(C), 1(D), 1(E) Finudasannguil 1 ves [35)
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JUN 15 wansiegadeyanisnateiuguesdussuifisuiugiuteyalusiy

Y

Ay (Pfam) Ineiinsuansiuniavasnsnosiluiifianisnateiuginules (hotspot)

Tuangiwad uenantudadinisiansteyadu o Wedfuduiu q Wy mMInaieiugvesdiy

v a

niinafudeyaniendin anudvesdunnuluguteyaneaia (COSMIC) [4] 10udu

A ——
\A Change: ATTSVIR174_A175deiraXRI17SH
10 B Coer Yoo Onme_

@ ) Taas e acs S Cut Crcmerra. 8

2 y o

2 R175

8 < -

S

= H179 R282

S . B e / R196 RT3 /¢ o .

o B e I I ) e o e . . .
0
T T - X
0 100 200 300 393aa
B Show / hide columns Showing 92 mutation(s) in 38 sample(s) Search:
Sampie 1D Cancer Study AA change Annotation - Type Copy » cosmic _nut
p—

caLsz orc-22 R17SH . Missense Owtea 992 6866
OETROIT-562 orc-22 R17SH ® Missense Oiplees 992 an19
caLz? orc-22 n193L - Missense P 1% 7011
WU HNE orc-22 Wiz - Missense Owies 329 6606
WSU-HNS orc-22 R196X » @ Nonsense Owied 195 6872
WSU-MN13 orc-22 vira - Missense Ouplond 144 7170
UM-SCC-118 orc-22 ca428 ® Missense Coin 172 6092
onL-186 ORL Series R17SH ® o, 2 tusense 992 azs6
oRL-136 ORL Series c1rer » @ Missense 261 4145
ORL-195 ORL Series m23I7K - Minae 149 4399
onL 206 ORL Series Rr273C - Missense na 1312 a1a1
ORL-214 ORL Series saa1r - Missense - 152 4209
oRL-218 ORL Series Rras2w o @ Missense ~a 536 4294
any orc-22 Gi13arms - 2 S del Owiea 7 6929
sicR22 orc-22 Ar7sV ® o Missense La— 6596
caLIs orc-22 RIIGH ® 2 Missense Ouwiea 6866
OETROIT-562 orc-22 R136HW ® o Missense Owied 19
WSU-HN13 orc-22 viseL o & Missense Ouplond 7170
UM-SCC-2 orc-22 R174_ALTSaelinsx 30 - e Nonsense Can - 7355
ORL-214 ORL Series x342r - 8 Nonstop 109 4209
Downioad Show 50 : perpage O

JUN 15: nsnaneiuguestu TP53 angludliunameniswSeuiisuiugudeyalusauiiumy
(A) suvisrasnsaezdlunaneiugiinuvesluuiu o Tuguuuunswaeadndon (lolliplot)
WAL x AodurUIraInInesiily uasunuy y Aeanudvesnisnateiugueduiinsneosiily
13 C Y = A uoa Y [T [ v =~ v

Aty 9 (B) msesgasideainedfiuguiiy q wu dusgluyadeyala wuduluguteya

sadlmnduiold Uszianvsamsnanesiug 1udu (f3: gﬂﬁ 3(A), 3(B) w04 [35])

1%
S ] v I

wennifalinsuanssndiunguaduz st oanawadanivaauz s lug

v A

sUnm  TegAnidendunivesnsnaneiugddgiian 5 @1euwsnIINUayanHunluy

o

112159 (The Cancer Genome Atlas: TCGA) 1uidsfidalsinszaunisuanseanvetuly

FZAUDLOISOUENITIWAATIZRIUNMIUUSHUYRITIILAROUE  SeTduT  (copy
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number variation: CNV) Litow3euiieutoyaseiunsianisanduseninatayaunui
= & v aAda | o L ! = 1% & [ <
FlunuzSaiuituna Wy Auudisduremsasuwlamedieuiiosoniuluuzs

A 1A = 1 | . A [ L%
L‘W@‘VITJ’]EJ‘lﬂ,\'mJﬂ’]iLLﬁﬂQ@BﬂNWﬂﬂ’J’]ﬂWNW@?ﬁqu (overexpre555|on) 'ViiE)bLZLI Wunu

I3 aaa I3 & o [ a I3 [y}
2.2.2 AuiidleunannesueaulatdmiumsiinseilsausiSauuysannsiuseiu
T,‘J,JLaqa (Web-TCGA: an online platform for integrated analysis of molecular
cancer data sets)

¥
av A o I3 [

s ] a < ¥ A
Q’]N’J"\]EJU‘L!']LﬁuaL’JULLWEﬂWWEﬁZJﬁ’WiU'}Lﬂi’]%ﬂ/ﬁiﬂmgLiﬂﬁ]ﬂﬂ‘g@%@i&ﬁﬂ%%@fm

v
IS S

[ o v ¢ Y ) [ =
sgivlaana [41] lesgnimuililiasigideyadunasiilesendundn dnisuaniuanis
Baszvideyalusuuuunivlkagansoyalaediaesvan o AWUINIT WU niuand
v v 6 1 = = a a aov ¢ a < a
ANUALTUSTEVINTULAzNSe 2 viln 1n3UN 16(A) wansnilvirivesduuzise 2 vila
wudluuziSusuy Bu 7P53 fAdnsanisnaneiug (mutation rate) Wiy 33.1% u
LY 1 < 4 Y < a a 1w LY [
megnauzisusinuy Tumenduiuusiidla aswudu VAL dednsinisnaieiugasiniu
40% wazBu TSHZ3 fiadnsnisnaneiugnaiuinuazdinsnsvlinuluuzisas 2 wia
JUN 16(B) uar 16(C) uanansmenas (pie chart) laguiannaumudadiunisinueg
NansenureInInaneiugred duaelusfulunzsaiuusazuzslamudiu
JUT 17(A) uwansaouswSaaturesdu SFRP1 way SFRP4 Tunzibednldlvg
(colon adenocarcinoma: COAD) @awuindu SFRPI inauSatatuluusnufidudiuves
a I Ay o v A A v a d' Ay !
g (body) avegralitdudAnydlafisuiuusnudy o luvueilinuanuwang1awesnis
Aewdaatuluuiimeng 9 vesdu SFRP4 BagnldiluBudneda Tugui 17(8) waz 17(0)
LAAINTINATUTZUIUNITNIZANYAIVDIAIAMULANFNVDINSIAAT AT ULUTI ULTIEU
sEnIneinegeunfuariednmess IneRasunandy SFRPI way SFRP4 anuasu
WU X LEAIAIAIULANAINYDINITAALNTAATUTENINAIDE1Y LaZhNY Y LEAIIIUIU

A8
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(%

UoNNUTINTLENIALENNUSVRINISLARIDONUBIBU (gene expression)
Tunzi5edu 9 FAIUAINAMINTFIL z-score  warILanIAduTUSTuULUY

ns RN (waterfall plot) wazluguuuunsvinisasganuunaas (box plot) Liegiinis
wanseenluluiimnafediuvield

B Mutations of Breast invasive carcinoma

22%TP53 Splice Site

4.3% TPS3 Frame Shift Del

A Mutational Landscape 475 TPS3 Nonsansa Mtaon
13% TP53 Frame Shiftns
Kidney renal clear cell carcinoma . X .
Mutation
> Rate (%)
=3 .
O 10
<] ® 20 20% TPS3 Missense Mutation
g ® 30
=
® w0
C Mutations of Kidney renal clear cell carcinoma
Breast invasive carcinoma L ]
3.9% VHL Spice Ste 1.4% TP53 Missense Mutation
1.1% TSHZ3 Missense Mutation
8.2% VHL Nonsense Mutation 108% VHL Frame Shift Del
3 8 :
o
g % >
2
Genes

41% VHL Frame Shift Ins

21.5% VHL Missense Mutation

= a v ¢ = < a < = [ v ¢ = = = [y
UM 16: ilvimivesBungide 2 vila (A) Wisuifgudnsinsnanesiuguesty ielfiguiu
TsAuzisewingedniu (B) waz (O) wanansmhenaunudadiunsnateiuguszsaveng q Tudu
TP53 uaw VHL maanau (Mun: gU 1(A), 1(8), 1(C) e [41])
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A B Distribution of SFRP1s Differential Methylation
x
g
L J .
Percentage ‘ -
@ : "o
* 10
Dife f T Methyi:
£ ok 50 erence of Tumor Methylation
[+ %
® 30 C
@ 40 Distribution of SFRP4s Differential Methylation
@® 0

Gene

SUN 17: nymivanmsiinsigimsiiauBaatuvedy (A) Wisuieunanisiiaudaadu
TuuSturg 9 908U SFRPI way SFRP4 (B) waz (C) n31MLansA1UszuIain1snszane
ADYBIANAIIULANANYDINTITNALLT AT ULUTIUMBUTE IR 208 19UNALALAIDE19

Uu1Sslnefiansandu SFRPI way SFRPA snudnsu (Fan: gﬂﬁ 2(A), 2(B), 2(C) wa4 [41])

2.2.3 unesiiakuuysanmsdmsuiluuusse  (canEvolve: A Web  Portal  for
Integrative Oncogenomics)
Aunesiauuuysannisdmiuilunuzsosoweudlad  [42]  gnanlidu

] ¢ 3 % o & v ¢ .
LLWaﬂﬁ'ﬂUﬁ'ﬁJf\ﬁuuﬂJgLiﬂ %QQ@LﬂU%@H@IMIﬂﬁ@qiLQUL@ (microRNA)  N15LLEnIaanvUay

L% v 6

TUsfu (protein expression profile) n1suUsiuvesTwIuAdue Toyansiufduius

[

seinlUsAu (protein-protein interaction) tletisinidelsauziddlunisiszidoya

Y
v

Jeddu 1wy Msmseikuuysannisresnsuanseanvedlulaseniidue  s3umang
a '3 L% o a & ¥ aa 6 a a Ca
PATIEINTUUIHUYRIIWIUYAREWEAITENTRTIalAs i louesLsdytinatiUesisd
(SNP array) uagnsnianuduiussznitensuanseonuesduilmindneaenisnain

warszersondnvediiounse waudlailiuinisdeyailunuzis 90 Uszan ang
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Yrganndn 10,000 918 FgrgseuaaminmtiiauaumMInavauamaifuiulse

Y

3 A ° v =
ULLIN 151N 3 LLaﬁNUiBLﬂVlLLagf’U']u’JuGU@lluaVlag’iu5$UU

M13N 3 Usennuazdnuiugateyaluwauilaa

DR Uszinndoya UIUYATRYA SRITEIVEATRE
1 Gene Expression 55 6,677
2 Copy Number a3 6,537
3 mMiRNA Expression 7 466
4 Mutation 14 2,867
5 Protein Expression 8 2,190
6 Protein-Protein Interaction NA NA

LAUBLIANIUINIINAN 9 WU MILanINaM AT IEitayalUawiugagunin §u
= oY) | = = = = v i
7 18(A) ufeganisuaniman1seuifigunisuanieanueddy Wegnnseauszning
wadiindenvUssianaulnled (lymphocyte) wiindiwad (B cell) wazuziSaudnidon
yfadiiadedlaun (multiple myeloma: MM) meyataya GSE6AT7 U 18(A) 1)

= o

wanesensyadoyaninnssudmsunsiesz 2) fuinguiuveszisdlunisiadly
v A A % ¢ A N oA = ) 1
Yosrum ieRsseTedunelinisnd 3) enistedunauls JUN 18(B) fieg1enis
% ‘:4' v = = = €| aw
LansameuNunANTauUTsUTBuN1sHanseanvedlilasesidueluwadundfy
waduzSweYatoya GSE64T7 Feeyatihundwmsizilugadeyades waslinuaiy

HaunAvegasluynUayafang
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A) About Query Interface canEvolve Compare Studies About  Social canEvolve

Diff. Gene Expr. [PA]

Your Gene List: Studies Help

L

PTPRC

w Results  Series Name Series Title Description Num. of
CEBPG ) Samples
LA2

?’NFSH) o n GSEE477 Expression data from different stages of plasma cell neoplasm NORMAL - MGUS 37
NFAML

A AR AN . .1 X K . 1 Y S—
L] o 13 GSE6477 Expression data from different stages of plasma cell neoplasm NORMAL - RELAPSED 43
:g:g o 14 GSEE477 Expression data from different stages of plasma cell neoplasm NORMAL - SMOLDERING 39
INaA 0 15 GSe477 ta from different stages of MGUS - MM 95

LAT

CD40LC o 16 GSEE477 a from different stages of ma MGUS - RELAPSED 50
LAX1

CD79A o 17 GSE6477 Expr m different stages of plasma MGUS - SMOLDERING 46
:ga‘ig 0 18 GSEE477 Exps on data from different stages of plasma cell neoplasm MM - RELAPSED 101
T ~ necenrr Eunraeeinn Aatn frnom Aiffarans etanme nf nlnemn el mastsems i cunineome

MSigDB defined pathwa
¥ CRYACTIVATION Summary | Heatmap | Output | Data Download
Get Pathway Memb:

Diff. mIRNA Expr. [PA]
Copy Number [PA]
Regulatory Networks [Net]
WGCNA Networks [Net]
Survival Analysis

Gene Set Enrichment [1A]
GemiNi [IA]

& Gene Expr. [1A]

otein-Protein Interaction [1A]

Normal Samples MM Sampl

hsa-miR-155-4373124/hsa-miR-155
iR-486-4378096/hsa-miR-486 0

h
h i
hsa-miR-572-4381017/hsa-miR-572
[

h

miR-152 1
hsa-miR-199b-4373100/hsa-miR-199b 2
ceeooleRReRRRRRRRRA
e LA R R R R
___________________

Normal Samples MM Samples ° = ¢

JUN 18 mamsilnTendeyailoswiudeguaim (A) 1) srenmsyateyandnwiendmsunis

Y Y Y

a 6 !

A9 2) Foshuniieszynquiuvesuzisslumsiidnaula 3) senstedunaula waz (B)
=i 1% = = s & s | aw 2 @ A
wnufinNTawUSeuisunisuanseenvedlilasesidueluwadunddunsiiadaiben

anstanfiaseslaun Jun: gﬂﬁ 1(A), 1(B) w94 [42])

SUTL 19(A) uamamansiiAsIesieadiiusseninamsuansoonvestunasszey
sondnvewhenzisudadonvilaffiaiodlann  laewdninsninsizinissondn
(survival analysis) fredSualuwaudies (kaplan-meier) Fauny y Ao Arunasduves
srovsentwlunniadiadenynifafiadedlanfloutuuny x soznadaudFusnw
fadeTin  Tnbadudnnuifou AUaNLEARIBE1IAUALRUSIZMINNITHEARS
PONYRIBY £272 uarizersenIn meyntoya GSE6477 laguusnaudu F2F2 a1y
fsegulunndegieeniu 2 ngu wazldalf logrank test AuawAiLIg (p-
value) lawSsuifleuszasansendnveansiniia 2 Wuiilanuuendnsfundeld way
SUT 19(8) uansnswinansiasgibuuiieafuduguil 19(A) snafuiiunu x Suvedy
Fruufy widesanuanisieedseninegil 19A) uaz 19(8) hiaenndesiu sy

F1UIUAIBE19NLN AT LN
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i Surviva | Series Name Series Title Susvival Info

¢ 16 GSE2658 Gene Expression Profiles of Multiple Myeloma TT2 patients” survival analysis results

0 26  GSE3N41 Lung Cancer Dataset Overall Survival for lung cancer patients

ho
Get Studies . .
Your Gene Symbol: e "'ﬂ.u.-u‘
e : .,
Show Survival Result

MSigDB defined pathways ‘—“
Select One H s

Get Pathway Members

Gene Set Enrichment [1A]

GemiNi [14]

Copy Number & Gene Expr. [IA]

Pratein-Protein Interaction [1A]

Compare Stugies o w0 = = - = =

(

JUN 19 wamsinseinnuduiusseninnIsuanieenvatdulayseue sonTnveU e

Swheyadeya  GSE6ATT (A)  nywuansanuunsiliuresszeysentniisuiuszeziia

(How) waz (B) nsmuanianuiaviduvesssezsontmieuiuszaziial (Tu) @un: JUN

2(A), 2(B) wps [42])

U 20 wamsnsaiauuutaesihmensifeuziadindonvniiafifiadios
Taun Tngmanuduiusserinamsuanslduunames (Transcription factors) wagdu
Hhunefiinsuansesniisadestunisiasyiulnegidmausnisunateduusde &
nTMLAazIdULERTITEAUNTLanIRNURITIUAAT UTWLN A e Sa Bl viune  uau
x Ao svevvedsauzi Wud svevnidedowenlsafidify Jednuaeninddnnuls
ﬁgﬁLLﬁihjﬁmﬂﬁ (Benign monoclonal gammopathy of undetermined significance:
MGUS)  aunseiiaduuansennisiivsvenindulsasserusiadndenuniafiiadesla
11 (Multiple myeloma: MM) uazszeslsaumieounduiiugn (relapsed stage) waz
wnu y Wuaiildannisiuamen -log(pvalue) feddmsieseiaudfyes

ﬂﬁjmgu (gene set enrichment analysis: GSEA) Iﬂﬂiﬁgﬂuﬁa%amﬂ MSigDB (molecular



-og10(p value)
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signatures) [31] annsnUImTuaasUtuLames lawn MYC, FOX, NF-kB [46], lu
lp5e1518Wwe MIR-17 uay LET-7 33uaun1suaniosntasdunsuausisonsoniaud

auzsiuniliitessesisuwsnvedlsailonanazdeuluiluuzsadinden

a a o a

ysfafiadedlavnegsdideddny waznsiuarsutuwawes CREL FaduaunTnngy

NF-kB  fiannunianlunvihlifiisssezussadadonuidafiiiadedlannuasuludy

o w

< v [y & 5 1 a v
izaﬂsmwmaaummﬂumammuammy

w—uCREL
—-@YC
w—ipFOX
w———FKAPPAB
w——NFKAPPAB
Q| ET-7

'MIR-17

0
MGUS MM Relapsed

a Y 1 o a < < A U a a v a v o ¢
E"LJ‘VI 20:  @rpgmaiuignsiiauzisLlalfonvndaniatedlaulagmanudunusse

winsuaasutuwamesiarudminemeitiassinnuddgueaingudy (i sUf

7 w99 [42])

WANAINUTITIATILATEVIINITAIUANNTUARIBBNVBIB UM TN DTN
ARACNE  [43]  vemsuansutuwiawesiiseudmunsuasianinainsoingsie

TUsunsulelaaay [44] (http//www.cytoscape.org) NITHAAIAUANNUSIZTNINAIIM

HaUNAveIRluLLaYNITLAN0NYRITUNIBLUSAUMIETUNIN  NTHARINANITIATIZNTD
a a o [V 1 a [ & A & @ v A
yansiuduiusveansmuausEnimsuaasUtuwinnesvselulasensidueiugu
Wwngmelslinsgideyaidaunsadng dChip-GemiNl (gene and miRNA network-
based integration) [45] wagAmuIamIALeNWADIS (false discovery rate: FDR) Ve

afuEANLLANANNTRINISwanteanvadungulilasersiduessmadUnfuazivad


http://www.cytoscape.org/
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W39 LATNSUWANIHANTIATIEROANTU (meta-analysis) ¥0vaTy § WanSANWTILA

=\ 6 ¥ v U
MnnuALdlaNnIgiu

2.2.4 Husazlunedumesiladmivinssimanuduiussenindoyansndidnuay
Alusl (The Cancer Genome Atlas Clinical Explorer: a web and mobile interface
for identifying clinical-genomic driver associations)

mAdeihiauegandwisunaniasufudunsinsernuduiussening

Y =

¥ aa v A < a
Toyadlunuazdeyanendiin [46] 1nyadeyaiivlienseunqulsauziie 25 wila uax
¥ a 5d‘ 1 ¥ % a d‘QJ = :’Id 1
Joyaledinddu 9 Wu Jeyaluszdunsiuarsulauiinnsuanteanvesguriadluuxiu
walulagegweniiduweda Jeyaluseauldsalouitinnisuanseenveslusiu Wusdu lay
finsthanuimadluinduazlusaledinduneduiensnavesdunviiiindnwaens

AATNLAYNNINOUALDIWREN WipatuayUNITNNELiuEN
SUN 21 wamamslesgiiuunisannesnuiumeilindunisadng - Gadny)
AuduusvekUsBaseIlaudutusas o Tundudeyausswnnifiendu taun nau

¥ 1 1%

Toyadu nquioyalulasensiduouazngudeyalusiu iensiadeuinduslutdoyaniy

Y 9 R
aa A v v fu A § A a a =) 1 a and 1 a a <
ARUNUAIMUFUNUTN VYUY leIIﬂiEﬂiLE]UL@M?E]IU?G\U"\]N‘W%]IN laisunIsiinananniie

(elastic net)

Cancer Genomic/Proteomic

* Whole exome sequencing : Rank Gene Rank Gene
« Methylation : - 1 Genel 1 Genel
« SNP array i Gene-oriented ! 2 Gene2 | 2 Gene2
Elastic-net Analysis on_N_ | 3 Gened 8 Gened :
~a S Clinical parameters ! . .
/ *RNASeq— | miR-oriented ; RankmiR | Rank miR. ' 000
Mutated DNA  Aberrant RNA* MiR-Seq— ¢ 1 miRt 1 miR1 :
) i i 2 miR2 | 2 miR2
/ : 3 mR3 ! 3 miR3
¥ i i | 1
\ * Reverse phase o : Rank Protein | | Rank Protein !
e protein array (RPPA) ; Protein-oriented ! 1 Protein | 1 Proteint |
! 2 Protein2 i 2 Protein2 !
rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr \..3 Protein3. . 3 Protein3 /
Clinical Stage M-Status

N a ¢ v aa a Y aa = a & c{' =
EU‘Vl 21: ﬂiz‘U’JUﬂqifJLﬁiqgﬁm@yjaﬂ"lﬂﬂaUﬂLLag‘ﬂIUN@nEJ’JﬁLLU‘U@a’]ﬁGmLu@ (uN: E‘UW 1

U849 [46])

PngUN 220 gldanansaszyviavesiuslungudeyanauls 1wy Yedu
Uszunnvesunss  lulasensiduevielusiu udu  wagseydoyaniandiniivesnis

ATIREBUANNANTLS ngUn 22(B) Hldanunsansideunisnaneiuguedleansinly
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wziSwilasng 9 Mfenuigdesivdeyanindtnedls wenanifldaunsenageu

AUNAFIULUU Knudson's two-hit hypothesis fiflkwiAninsnateiuginty 2 assly

s

nauBuFuNS (tumor suppressor gene) TAsLsNRANIsNaERUSluTAAAUITLS

]

EN

(Germ cell) launisanenesriumesiugnisy  wazassiaeinnisnateiugluead

51908 demabigutuihnuRaundneliinduwaduzids angun 22(0) ldanunsaszy

[
A A [

yiavomzde seydedu lulasorsiduevdelusiiu fiAansnaneiusasiusnuasasd
ol

UL 23 waneihnasegansAumanuduiussenineButasdeyansaadn
nndegadinsseyleudu  TP53  uasvlnveanzSadunssdldnguayldnse
(colorectal cancer: COADREAD) gﬂﬁ 23(A) WARIANTNHANIATLIUATHLG lerinan

o v

WATIVIEY  TP53  dewadnAsetoyaniseatndiuusmilatne  Ineivuaaiiing
9zhoatoenI1 0.01 afuialeindu TP53 ﬁmmé’uﬁuﬁ‘ﬁu%yjammﬁﬁﬂé‘hLLUiﬁ?uﬁﬁa
Tngi3ssarnuaudIAyanunlutey %ﬂLLﬁﬂﬂ’]iLLam%’a%aLﬂu 3 uwiulaun v
LARSKAMTIAT VIR (outcome  summary)  uituamsamdlunsnanesiug
(frequency-mutation) wazuTULaRIAINEeT ST (frequency-copy number) g‘lJ‘ﬁl
23B)  uanaegemsnagudungudeyatu  lulasorfifueuaslusiu  wien
Ipswimanuduiusseniruzswldnguagldassiudoyaniwadndis 9 wu e
UsyiRnseunir Wusu uazsuil 23(C) wansmnsnasusniungudeyadu lulasensidy
euazlUsiu ignihundeneiiemanuduiudserinedusing @ MAeadeaiuuzise

aldnguazldnssiussazvadlsnmudnuuzniepain (clinical stage)
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What Genes are associated with a Cinical Parameter of your interest? These genes
are identified by Bastic-net analysis.

| Checkif Gene/Protein/miR of your interest is associated with Clinical Parameters
Target: @ Gene Protein " miR m

n What Cancer Type are you i What Cinical Parameter are you
interestedin? interested in?

Select Cancer Type [m Select Clinical Paramefer m

Query by Gene, miR, or Pratein by Cancer Type and Clinical Parameter

(Ex Genelic profiles of TP53 in Colorectal cancer by MS dalus)

Target ‘@ Gene ) Protein ) miR

Select Cancer Type F Select Clinical Parameter F‘
Two-hit hypothesis test
(Bxx Mutation couns for TPS3 and WRN fran COADREAD)
Select Cancer Type >
Select First Target/Genomic pair
Target: ‘@ Gene " Protein  miR Select Gene Genomic E‘
Select Second Target/Genomic pair
Target @ Gene T'miR Select Gene Genomic F‘

SUN 22: NT199DNNTIATIZAANUAUNUSTEMINITDUANINAATN haLILlULAEITNNSDaNd

Y kY]
a <

dnide (A) fldanunsaszyvinvessuyslunguioyatiaulald wu Bu (B8) awsansraaey
uziSeifnnmsnaneusveswadUnilusmeiniedesiuteyansaddnedndls  way
@ izq%ﬁmaqmL%ﬁLﬁammaauauuﬁgmLLw two-hit hypothesis (37: gfdﬁ' 2(A), 2(B),
2(C) w04 [46))



30

A. The list of clinical parameters that TP53 is associated with

Outcome Summary Frequency - Mutation Frequency - Copy Number

15 v |records per page Search

Cancer Type * Clinical Parameter Rank Gene Copy Number mMRNA expression Methylation Mutation P-value
COADREAD Country 40 TPS3 0.000E+00
HNSC ClinicalStage 41 P53 1.912E-05
PRAD N-Status 24 TP53 5.439E-04
STAD MolecularSubtype 2 P53 2.340E-16
STAD MolecularSubtype 15 TP53 3.355E-08
UCEC HistoGrade 4 TP53 2.765E-20
UCEC HistoType 42 P53 8.334E-22
B. Summary of COADREAD analysis C. Summary of clinical stage analysis
R . m EEEry s ot g  — B il o ) —— P R Ay
RN - =) - = = - - -
= T = = = = o = =
- — et - = ] @ e bt -
EE O T T eee— E— S— p——
T — ey s - - = = -
] S ° = o =
- @ o
@

= v & 1Y v o & A 9] aa
E‘U‘V] 23: Naa‘WﬁsﬂﬁNﬂ'ﬁﬂu%qﬂjqﬂﬁNW‘Uﬁi%ﬂ?qﬂﬂu%a%?J@N”aﬂ/]']\‘iﬂa‘Uﬂ (A) LEAINITINNANNTT

1Y a

AWIAILIgUedY  TP53  dawadifyseteyanisedtnduusiilatne  IneiSesdsiv

anudIf  (B) wanemsnaguswaungudeyaiitihundesizinanuduiusseninasse

Y

aldlvguasldnseiudeyanisediin uay (O wanwnsasUdwIungudoyatiuniassn
mANUduTUSSEIsdus - g AnedesiuuziSnldivauayldnsaiuszezvaddsani

anwugn1Aaln (MU JUN 4 vea [46))

2.2.5 v3awAy (Research Electronic Data Capture: REDCap)

% =

sauAy [47] Ao szuudansteyanuidesuemddngagnitmuiluguuuuveniu

Y

U I

weUndiedu  sanaUidurounishauudidu U 24 wansnszuaumstivua
Tassasrsteyaiizdaiulilupudeyaiionuidofuedin Buanfususunudes
M3 (requirements) 31agdniuseavidaseslstndlussuy  MnungUuuuvemaw
ynsudoya (data dictionary) lngmsifiuanuenviddndsng q Afesnislulndmuiman v
msdinlassadamsnsdeyalnde dmumanilugrudeyasauay ndsmnmiuang

Auneundinduiuwuu Wielifiudnidediumegeu din1svinauresssuugnses ssuy

Tndazgnihauldnuass usdligndenssuiunmsiususuaufenIsasgniingidn
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Ase  auavazdaivteyamAdesuadiniieaiiy  Jszuuliaunsomanuioy

losmeiugnssuiutoyanimadnla

Requirements Development Prototype Testing Deployment
Initial Conversion 4
i »| to REDCap ,| Prototype
Meeting .
Project

\ 4

v

Rsch Team
Defines Study Test
Metadata DB
3 < Tables
YES Revision? INO—»| Production
Sl Informatics Team Research Team Research Team

Research Team

JUN 24: nszvrunismuualassasisteyalusauay (un: 5Ui 1 ves [47))

2.2.6 Flulindrevneudveadudle grudeyauazinsesdiodmsunisunnduiug (NC
Genomic Data Commons (GDC) as an engine for precision medicine)
v a5 a ¢ ¢ A aaa 2 I s &« %
Toyadluiindmansaudvisodnavendudle [48] Wuwnanvlesuniusiusiude
= 1% aa o a 3 o A v ! dl' < 4
yadlunuazdeyaniandin  vhnmsiwneikasieanlaeendasisausiioiluuselol
! G4 oY) [ < @ [ Y Y a ' |
Aawnndianiznenivinisinulsausss  eawudlenereundndulinineiiusiuie
seninUsemAlun1smyuainsguteyadluduas Uayan1anidn
anvuzUYBILNanaTUIRATAR
1. dafudeyadiu Faanunsahdeyandumndaglnld
2. Wwelalddladlunsieseideyatnansauna  eliisdaanuaiuisalunis
Anzideyaniinnuainuanglisiniiuasgnees
3. sanuuulilimnugavguivesesiutoyailiiudunaziianuvainvany

(% '
£ =l aada v =

4. deyailuuuavlayanirdtinasgniniusnuludfdnmun Feinddeauisen

Y

[

voyaluldlusuidulalaeluidualdansla o

Y

5. dnidennausrdeslfiRnuulovieveadulewy  (National Institutes  of

Health: NIH)
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[
[

6. ToyaludfdAuleuges 9  uanlugudeyadAyiiviglunisfineidenis
wngnaugndmsulsauzis

¥ (%
[ v

Ul 25 uansmsvooyimifeonaithsruuddd Tnedduneussll 1) amsdeu
Tasauiy dbGaP Fadumhsnuiliivnuruteyadlulnduazillulnd g doGaP 4z
yhmansaaeudeyanamninldsunisusonndihesiadold Weldsunmseyian
dbGaP 2) awzileudeyaiirounzsulnanonastusey 3) vhnmssulvandoya detu
poutirlinsnsndeunnugniesuasdoya dgniosioun 4) vhmsBudunisiud

Toyauay 5) unddayaiasaauysel

Register your
Study (Project)
in dbGaP

Contact GDC
Regarding New
Project

Obtain dbGaP
Approval

Contact GDC Help Desk

Upload and Submit Release

Register Subject - 3 : GDC Data Submitted and
7 Validate Project Validated Data 2 %
IDs in dbGaP Data in GDC to GDC Processing Proc!isc_s\le[;:iCData

WEB-BASED CLIENT-BASED > API-BASED

GDC Data Submission

GDC Data Transfer Tool GDC API
Portal

JUN 25: nsrutunsvesylimihveyainseuudng (Man: JUn 1 vea [48))

JUN 26 WERINTIINTEUIUNTIATIEdeYaTiansaumememnailialudladl

< | ddaaa v Yo a ¢ (] a
UINIATINTUTTIIRtayaaInvangIULUY. lan n1TlAsIiniswUsiuvessilauy
@ MIBATINIsuLEnIeaNTatesidueuazlilaTesdwe MIRuMBBUINNTeya

atudonsisduaznismansesuAd Ul alatu
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: : Aggregated
Aligned Variant . :
DNA Reads Variant Calling Calls Mutanop Soma_tlc
(BAM) (VCF) Aggregation Mutation
(MAF)

Aligned Raw

(BAM)

Normalization
Counts

FPKM-UQ

miRNA

Aligned expression

: Expression
i Quantification +
Reads

(BAM) Normalization (sitatinn

expression

GDC Copy
Number
Segment

SNP 6.0 Array Copy Number
Intensity Data Liftover

Methylation Methylation GDC

Array Beta [ Fooer Methylation [l Data File [l Analysis
Values Bata Values

JUN 26: nmsaunssuIumMTleseidedadiansaumemewmaialudlad (w: sUn 2 ves
[48])

aaa

Kom vo 9 A a ¢ v '3
u’e]ﬂf\]’mwﬁ%dmm’iﬂm’sﬂwamayjamﬂ%m LW@'JL?]?W%V‘U@%@LLUU@@WVL@U

Usznaume 3 350 1) adlvastayaaindunediia 2) anulvandeuadnwauna
Y U

'
v a

Fufirarsuwedosldon way 3) arniivasdoyamneiile Fssndudesinidu (token)
WleBudusinu

Tumsinsgiiasnsianmalagunm Iaglaiiauinisuanmauuwnanmlasy
Flulenedia (cBioPortal) Faszneuseiilaeindnvesindesdlanin (GDC OncoGrid)
'gﬂﬁ 27(A) N5 IBATALNTULAAINNTLINLAIANNAYBINTUUTHUVOUTAFTNY UAY X
fonsAnwlamzne (single case) wazuny y Aedruiunsudsiuveswadsnanie Ui

v v

27(B)  MNS19NSALAAIANUANNUSTENINEN (kD7) AUAI881LIBNYRINTMAN Y
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(redui) wazAdludesie JUMUUVBININANeUS Wy ddu uannswlsiuvesua
daalinsnozfiludeuguuuy (missense variant) Wudu JUN 27(C) m3n3auans
ANudTUssEninsleyanendiln (Wwan) AunsAnyianesney (Aeduy) uazAdludes

Ao AN 9 needtin Fangnieulilans

AT
I I I | A |

[&]

Mutation freq.
N

7! missense variant || startlost [l initiator codon variant

C
w
I
»
>

B frameshift variant stop lost [l stop gained
— Race
— Age at Diagnosis
— Vital Status
— Days To Death

Clinical Data:
Gender: male: Il female: [l

Race:
asian: .
white: £ \
not reported: . ‘EJ
black or african american:
native hawaiian or other pacific islander: .

Ethnicity:
not hispanic or latino:
not reported: |
hispanic or latino: .

Age at Diagnosis: 0 . . 100+

Vital Status: alive: ll dead: ll

Days To Death: 0 HEBE o0

SUN 27: F9g 19N 1sHanIHaBegUnnenedng eadlansa (AARENUIUIEINIINUN 4 209

(48])
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awv o a

2.2.7 Wiguiiguanidgiineldes
awv A Yy v o s & I ] % -
MATeAnanTRuaueganlIsunannasuiuwaTIUTINToYa WD
Ilunisnsiaaeudeya  NFIATIRRTRLALALILARINATRLA L UTULUULNUATNAIEYATD
yaas15ae (public dataset) 1 Toyanlassniswnuiidlunuzse WWusu tnawiunis
Wnsidoyadlunuazdeyalodndilundn  Jodesde  weav3daddeyanisedinies
wasliifidndnnisteyanerdin WaWisuiusauay (REDCap) Fuluszuudnnisdeys
MAdeAuAdlinleenss wideresvaasaualfe launsadwsenanuduiussening
= 1% a e v =i = = a v e{' ° ]
Flunuaztayaleindsine o 10 a5 4 wWisuiigusiadeyangnildluusiasunan
Wosu M15199 5 Wisuiiuileindnluudasunannesuiugensusunannasy RUN-

ONCO MvausluIne1fnusatul



X uolssaidxa uiejoldoydsoyd,ui210id
X X X uoneAylsw YNG
X X X X X suoneleA Jagquinu Adod
X SdANS
X X X uolssaldxs yNYIW
X X X uolissaldxe YNYW
Bj}ep SdIWo-
Blep yoieasal

X X X
1B2IUND PaJINIdNIAS
X sasew|
X X X $1)NSaJ |edI80\01g
X X X S9WIODIND
X X X X soiydessowsg
Blep 1esiund
X X X X X nv
adA} Jsdued

210\dx3
2d5 IDN dedg3y 1es31und voIL SA10AJUED VODL1-9dM | DVdINID wiojied

9¢

DERLAUILRLLILMBLINGELNT b UBLELY




2In303)1ydle paseq

Jusuoduwod 9gISudIXd

uoljezpnensiA eyep

e1ep solwo-

X uswipadsolq

X | X | X | X

X B1eP BdIuUND

(¥219p/HP3/PpPE) elep d5euew

X X X X }oselep ongnd

J2101dx3

VOD1-g°oM JVdIN3ID wiojieyd

2d5 IDN deD@3y 1e21unD VODL SA10AJuUED

ODNO-NNY

FECMUBMNZRWIM] UBKECRIMARBKINGEMT -G LRLELY

X gyoduQ

JINSOD

S)jul) elep eulaixd

mwcwgwmcmt ol 1einionils

210\dx3

2d5 IDN

ded@g3y

VOD1-9oM

JVdIN3ID

1eso1und voOL

3A)0AJURD

wiojie\d

A%

(GW) DERLRUILRLLILMLBAINGEELNT b UMLELY
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o
UNM 3
ad o a a v
9N1INNUUIIUIVY
3.1 AMNTIANTNNUYBITEUY
unanrasugneaniuuliloanANNdUtoureINTItduLaLeRNLUUNITINBIUUUNTT
3 [ o < & %4 v [y a L5 14 =]
wnndusiuglulsauzise Feggligldsvuvansadanmsuariinsgideyavesnuedls laed
TUABUNMTVINTULUUAIAU 1INFUN 28 BSuatnuaneuainUseiagUleiilasunisidadedn
Julseuzisaduiindeyadndssuy nassndiisdnuniunssne wnnddguanasduiinde
yanepdtinvesitiesiednan laun deyansitadelsa (diagnosis) N53fiadenimens
e (pathological) syevapilsaNgise (cancer stage) warn1saiulsa (clinical course)
IngszuvagyhmadenlesiulseifgUaslidnludd - dasdadnisifiudedimsin  1aud
don waduseilledeaingUiy  Wimhiviesufifinisastuiindeyaseazidendiegiaiu
Y (Y ' [ ad 1A aa < o < v o 1
M373 Mok Uszavvesiieguiunsia Imsudiden FBnsiiuinw Wudy wazaviids
v ! [ =~ a wva = Y o v 2
megufunsaluiviesujiiims  ivethgnssuiunisaensiadluduaznisaensiadnloy

mamalulaglelind  nadasizivzegluguuuulidiBenviolnddionddl I mihnivios

UfUAnsasthliadinanduivanidndssuusoty

Patient Nursing Staff Oncologist Lab Staff Laboratory
Patient diagnosed Find patient | 4| Find Da‘i\ilent by
with cancer by HN
Add Diagnosis
Does specimen

Add new
patient

Does the
patient has

been surgery
or biopsy?

Add
Pathological

is tissue?

Validate patho
no.

!

Add

Test to find and

biospecimen

»| Diagnose Cancer

==,

Find biospecimen
by ref no.

Add Cancer
Stage Course

Add Clinical

v

e

Save clinical

Upload VCF/ EXP file
into the system

data

JUTN 28: N NSIUNTTUIUNTINNUVRITEUY

Return variant calls
(VCF) or gene expression
profile (EXP)
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3.2 WHUNNLERASTUABUNTIUTUTEUY
- & v & v I g a v wa v
JUN 29 uanstunaunisiaiudeyadtieluasausn susuuane uansenyseingUae
loun deyaaviassdeu (HN) deyaiiugiuvediie (demographic information) itu
o a & a 8 o < v v o« y A o o= v & 2
e Juliin Wewd Wmdn diuas Wusiu wdinady “Save” ietuiinteya vivesda (Ju
druniiwesszuy lngliswandealuiited 3.3) ATINEOUANINATUNIUYNABY NoUdam
Sowelufondlawesia (Judwndsinuvesszuu lnsiiseazidenluiiden 3.3) iiedudin
UsgiagUae TnevzuwuulniAu (token) iieBuduimuiuesdawesiannase weniiniless
laweFiadullvunounisnsivdeuANugnieIrasayaiiugiy (master data) fugiudeya

loun iakaznguy@aiug neunszduiinasgiudoya

Nursing Staff ONCO WEB ONCO SERVICE

Fill out the

patient form

Click "Save" Validate patient
button data form

[valid]

Validate an
. . access token
[invalid]
field is required." messages [invalid]

. Redirect to login [valid]
Show login page age
pag Gheck if patient's hospitaD

I

number (HN) exists
Display "HN already [yes]
exists in the system.” message
[no]
Validate attributes against
data on database

[valid]

®

Transform DTO to Entity

. . (Transient Object)
[invalid]

Display "Data Throw validate exception
does not exist." message "Data does not exist."
Save patient information
into database
Show patient Redirect to patient [success]
search page search page
[failed]

Display "A database Show error Throw DB exception "A
error has occured." message database error has occured.",

JUN 29: urunnAInssuvesdiudansteyauseingUe

®

®
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U 30 LLam%gumaumﬁmLﬁu%’ayammaﬁﬂ atoyanendtnuisoonidu 4 Ussiam
vin 1) msitladelsa (patient diagnosis) laedeyamsitadenanlsthsiaitadelsaly
5vuuledf-10 (10th revision of the International Statistical Classification of Diseases
and Related Health Problems: ICD-10) [49] w411 2) n153lladen1anesinen (patho
logical diagnosis) WHuseazidunvestuilomane diner uenaniflsstaidaselsely
syuuledd-lo (International Classification of Diseases for Oncology: ICD-O) [50] 11
a%ma@zué’ﬂwmmaq%mﬁa 3) sz83UndlsAusLST (cancer stage) linszuy TNM w89 AJCC

Wl WednuunszezvedlsakuunasgIvaInamilan [http://cancerstaging.org] uas 4)

o a L. = a & v o & o = ¢ v
nsaliulse (clinical course) taAamulsauzSedounduldugy Weownnddauansen
Joyanwediinueailie  winalu  “Save” fietuiindoya LIusedaasnsivdaunIy

Asuugndes  neudirSewelidventlawesiaietuiinlszifgtie  lngazuuulnfu

(%
v a o

(token) eduduimuiveatlawesiannAse  uonInloadlawesiadalidunoun1snga
douaNugneBIvesayai e sianInsdeuLardayaugutoyadu 9 laud Yszam
veuilowle (tissue type) wazseavveniiasen (histologic grade) WWusu neufiavduiinas

Futoya


http://cancerstaging.org/
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Oncologist ONCO WEB ONCO SERVICE

Fill out the

clinical form

Click "Save"
button

| _/Validate clinical
i data form

[valid]

Validate an
access token

[invalid]

[invalid]

: Show error
: messages

Display "This
field is required."

[valid]

Show login page Redirect to login Cialidate attributes againsD

page data on database

[valid] Transform DTO to
ct)

Entity (Transient Obje

[invalid]
Display "Data Show error i (Throw validate exception
does not exist." message "Data does not exist."

Save clinical data
into database

Redirect to clinical
search page

Show clinical
search page

[failed]
©(_<Display "A database ) ( Show error Throw DB exception "A
error has occured."” : message : \database error has occured.’,

JUT 30: ununmAanssuvesddnnisieyanianiin

JUT 31 wanstupeunsdaiudoyadsing (biospecimen) Usznaulume Useanwes
fegfiunsin (sample type) laun 18ea (blood) Weile (tissue) uaziwad (cell) lny
1% Y oy a wa v o v A & o Ada 1% ! « ' =
WnthiviesUfiRnsasduiinteyasvazdendringMiunsin  wdnadu  “Save”  Lite
Juiindoya iveadlrazasisdeunuasudiugnies newdwinsoweludisedaweiiaie
TufinUseTagUae Tnevzwuulnfu (token) Wedudusnuivestlawesiannase ueniand
padlAwesiallunaunisnsiaaeuaLgnABIvestelaiiumeTianImzileuLazlaya
& £4 ! (Y ! [ & A
wugu Mown Ussnvesdiegnniunsin (sample type) wazUssivveniae (lnes
asvdeuloyaUsuinvveuilele Ndelladenusuinvvesiegiuiunsiaduilews) u

L= [

A neunavduiinasgudeya
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Lab Staff ONCO WEB ONCO SERVICE

Fill out the
biospecimen form

Validate biospecimen
data form

Click "Save"
button

[valid]

Validate an
access token

[invalid]

field is required.” messages [invalid]
l [valid]

. Redirect to login
Display "Ref No. already
exists in the system."

Check if biospecimen
ref no. exists

Show error
message

Validate attributes against
data on database

[valid] Transform DTO to
Entity (Transient Object)

[invalid]

Show error
message

Throw validate exception
"Data does not exist."

Save biospecimen
data into database

[success]

Display "Data
does not exist."

Show biospecimen i edirect to biopsecimen
search page search page

Show error
message

[failed]

Throw DB exception "A
database error has occured.'

Display "A database
error has occured."

JUN 31: WHUANAINTTUYRIEINTANTVRLATYING

Uit 32 uanstupounstdndeyansusiuresiidue ideldfunanisiieseiann
wesufjuRn1sluguuuulngigien Fmihiesufiinsazdeadonussiannisnonsiia
(sequence type) WarstaveTITnguewie (sample source) wdddsdUlvanludigion
Sonatu  “Save”  usedlaszmsisapuanuasuiiugndes  neudsiiesslusieesla
woSiarilosuInanlnditieniirgszuu Tnsazuuulnify (token) efudusinudiusesla
weSiannads  wenmnileadlaweiaiituneumansiaaauaugniosvessiaiaingues
the  tulushedafunmavesiinensisi  werlndifendindrnsindgssuuluud
el duneuilidifienazgninfivlilulnamesfignatednwislivudinnes  Tny

Avualidanug “DRAFT” Wiesen1sianuveiundlunisaindeyainlididievsely
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Lab Staff ONCO WEB ONCO SERVICE

Fill out the
variant call form

Upload VCF file

Click "Save"
button

Validate variant
call form
[valid] Validate an
; |-d]’ access token
invali

Display "This Show error
field is required."” messages [invalid]

K Redirect to login [valid]

Validate attributes against
data on database

I

Check if VCF file
exists in the system
[invalid]
Display "Data Show error Throw validate exception
does not exist." message "Data does not exist." [invalid]

l [valid]
Display "Sample VCF alread Show error JThrow validate exception Save VCF file in a
Y _ in the system." y
Transform DTO to
Entity (Transient Object)
Save VCF file info
into database
Show variant call list's tab Redirect to variant call Iis*A [success]
under patient info page tab under patient info pagy
[failed]
Display "A database Show error / Throw DB exception "A
error has occured.” message Qatabase error has occured.”,

JUN 32: ununmAanssuvesdud g gien

®

®

UM 33 wanstusaunisidlidniswanieanvesduanmeluladensidueda wWislasu

3
a ¢ v a wa s & oo 1Y v A v a wa v a Y]
Nﬁﬂ'ﬁ':lLﬂﬁ']%ﬁﬂ']ﬂﬁ@QUQ‘UWﬂW{LUEULL‘U‘UIWﬁ@L@ﬂGUW LQWMUWWV@QUQ‘U@ﬂW'ﬁ‘\]%@@QLa@ﬂi'ﬁa

= o

Fringuewie (sample source) wandwwulnanlwdddndil Wienaly “Save” iveadlaay

¥

ATIREUANINATUMILGNADY  NeudirnfavelufinadawesiiadiosUlnanlnddiandiiing
3

520U Ineazuuulniiy (token) edudusmnuiuosdawesiannase wananileadlawe

(%
a Ao o

JafiduneunsnyvdesuaugnieesiadIinguestie  Tluiinguesthesedes
warlnadiandfinananaetidgssuuluudmiell  duneuiifeyavzdniuluuuuulndly
Tulwlawesngnasiedawsoulivudsniaes lneivualidlaniue “DRAFT” wWiasen1svineu

voswuadlunsadndeyaainiiddidndiisely
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Lab Staff ONCO WEB ONCO SERVICE

Fill out the
RNA-Seq form

Upload EXP file

Click "Save"
button

Validate
RNA-Seq form

[valid] Validate an

access token

[invalid]

field is required. messages [invalid]

. Redirect to login [valid]
Validate attributes against
: data on database

[valid]

|

Check if EXP file
: exists in the system
: [invalid]
Display "Data Show error : Throw validate exception
does not exist." message "Data does not exist." . .
[invalid]
»]/ [valid]
: " Throw validate exception —
Displ S le RNA-S
O D rSample RA-seq aready ) (Gas Tl 2
: exists in the system." y
] Transform DTO to
Entity (Transient Object)
Save EXP file info
into database

®

[success]

Show RNA-Seq list's tab Redirect to RNA-Seq Iist's\ :
under patient info page tab under patient info pagy :
| [failed]
O Display "A database Show error : / Throw DB exception "A
error has occured."” message Qatabase error has occured.’,

a a 6

JUT 33: ununmianssuvesdtdlnaBidndd

a

JUN 34 wanadumeunisanadoyanludigieon wusdasyinaunn 9 5 uiil ashstoya
‘ﬂl 1 g

swazdonlndifiovameiifanuy “DRAFT” iy warduinmaniuzvestoyaiieutuin
Tduaniur “PROCESSING” Tnpenumsveslnditiensisnanangiudeya udhdaduarin
foyannlwdition  westufindoyavimuniliasgiuton  uenantagdummaniusves
foyareazdoalnditiewlfiduaniuz  “WAITING VARIANTS ANNOTATED” Litesauund

A o a v a o a
\‘1']14!1/]‘1/]']ﬂ'ﬁa\‘iﬂSU@;{IJQEJUﬂU@@QIﬂLWU@@lU
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Batch Variant Call

¥

Retrieve data from table
TB_T_SAMPLE_VCF

Are there any No

sample VCFs with
"DRAFT" status?

Update sample VCF status
to "PROCESSING"

l

Read the data from
VCF file which is saved
on the server

¥

Save variant annotations
into the database

l ..

Update sample VCFs status to
"WAITING_VARIANTS_ANNOTATION"

End

JUN 34: ununmLansaAuTuReunTsYIuYeLURgaintayaanlidIgieon

sUft 35 uansdunountsasadeuBuiifendestunssiiannandnwld wuadasin
nn 9 10 ud TeeeziedeyasnoaziBonlidiFoviameiilanius “WAITING VARIANTS
ANNOTATED” Wity LLazﬁﬂmeamumaﬁa%aﬁémﬁuuﬂﬁ@uamuz “PROCESSING”
Mé’amﬂﬁ?uﬁﬂ%’auuamﬂmiw TB T VARIANT ANNOTATION Gaifiusumisnisudsiuvesd
BSueiifendestudeyaneandonlndifiondy 1 wdeduluusasisaneialunsaaouiy
foualumsns TB_M_ACTIONABLE VARIANT #afufeyasnesdlaad dnsaeaeuduin
Husuiferdestuusduazdnuld fiad ONCOKB ANNOTATED vausanainfing1n ax
Qﬂé’UmemLﬁu “Y” LLazLﬁa%’aaﬂamﬂumiN TB_ T VARIANT _ANNOTATION AAerdosiu

14 d

Joyasivazidenlndidiendinanlasunsnmiaaeuasuiiu  szuvazdUinnan Uy deyae

Y

azanlnd Fendy “ACTIVE”
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Batch Variant
Annotation

Retrieve data from table
TB_T_SAMPLE_VCF

there any
sample VCFs with
"WAITING_VARIANTS
ANNOTATION"

No

Update sample VCF status
to "PROCESSING"

l

Retrieve data from table
TB_T_VARIANT_ANNOTATION

|

Is gene No
annotated with

OncoKB?

Update ONCOKB_ANNOTATED flag to "Y"
in the table TB_T_VARIANT_ANNOTATION

!

Update sample VCF N
status to "ACTIVE" End

JUT 35: unun kAR AuTunsuN YN uYeLuagitonsavaeuBuneadeiuuesad

annsasnwlandeyasadaiad

JUT 36 uanstumaunisaiadeyaantWddidndil wuadazieumn 9 15 Wil azh

Y Y
Joyaseazdunlnadidndianiziiiaoiug  “DRAFT” whiu uavdUnnaoiusvestoyad
grutuniiluaniug “PROCESSING” Taggnunisvestiddidndfidananaing udeya uda
Jasuaindoyannlnaddndil  waztuiindeyavianuafiliasgiudeys nuuslmaaniuy

[ 4

Yosloyasazidunlnasiondiiiidy “ACTIVE”
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Batch RNA-Seq

h 4

Retrieve data from table
TB_T_SAMPLE_RNA_SEQ

Are there any
sample EXPs with
"DRAFT" status?

No

Update sample status
to "PROCESSING"

l

Read the data from sample EXP file
which is saved on the server

h 4

Save expression data
into the database

l ..

Update sample EXP
status to "ACTIVE"

End

<

JUT 36: WHUANLAAIEIAUTERBUNNTYIN TR URSaTnTaya N LABLENG T

3.3 anUnenssuvasszuy
NuddeliinaverondusunanvlasuLuuysaNMSien1ssnwlsAuSUULLuE
Wosannswnnduiugndunitadeseduiugnssuanizuana  lngszuuazdnnudeya
nuadinyn o asiiddnsumssivsdunaiuied@iing laun den Juile

< A o v a wa % ay a e o a ¢ v N
w3 iethunsrlueslfiAnismewmalulagleindsne 4 wazihlulnseideyanisd

[

anulussuuAowtnefivunlnguagiiusinu

Y

JansaumA  (bioinformatics)  dawalviteyadi
10 Fadulelundeu 1 ﬁ’uﬂ‘%mwﬁﬂwﬁﬁﬁu MN3UT 37 szuuUszneudie 4 @ ldud
1) Hueesla (ONCO WEB) Mldldneuvieneuaussraglinu uananidniaIaNsoLiu
ﬂgﬂaumﬁmeﬁu,azmema%’amﬂaﬁwafmwma 2) sodlAwweiia (ONCO SERVICE) azilu
druvasmsdamsdeya s dudeyananatn doyadode nmssulnanludifion ns
FUlnanlnadidndit dadudeyaignuszmnanauuds 3) wusd (BATCH) azdinnshaulg
Silusfiniugaamn Gob scheduler) Tasndnlnadigndmiiulineounthil snadadeyauay

deyaniladuiinatlugiudeya wu galrdiderswiunn Wusu 4) adeuladaieiile
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(Data Analysis AP)) \udwitoygaliidnianvietniimsauna aunsouiisdaneii
e 9 Wiensieeideya 1wy Sanesfiua-dud (kmeans cluster-ing) Sane3viunisin
nauauuud Uiy (hierarchical  clustering)  dane3fiuiflddunmariidnd  (Tumor
Mutational Burden: TMB) lalngdte waiunmeniwlnseu (python) waglauslean-1asu

(scikit-learn) ¥590191015 (R language) tJufu

T pubicdam AP ]| RUN-ONCO Architecture
7 STRING \
New Plugin New Plugin
h 4 h 4
[ REST API ] REST API - Front-end

OfﬂTyCOSN“C — DATAA::"'YS «<—>  ONCO WEB

[ mestapr | / I -Omics data
@ | WGS/WES

Back-end Job Scheduler | (VCF files)
ONCO SERVICE BATCH -

i RNA-seq

(EXP files)

Public data files

OnceKB —— oncoos

U 37: amsilassadrsmonduasinanme sy RUN-ONCO

3.4 nsUsgnalduuusULiNan15eenLUUTEUY

(%
av A o

Adviliiauevendiunanosuifmudanguge ealtuayunisunmdutiugr 3
foyathinniinnzinazmauanssateyafimumainvareiieliiedonsiann  uazsio
ganrondLIsunanlougnesnuuunelikiAnn1seenkuuLuUIyU (design pattern) wein
q datl wuuUneen (facade pattern) wuuguAmuAuEBwandy (Dependency Injection:
DI pattern) Tuna-12-Aaulnsalass (Model-View-Controller: MVC) faaqseninlunalds
Trnuazideduius  (Object-Relational Mapping: ORM) uagingnisidniiadeya (Data
Access Object: DAO) 91n%aNNNTOBALUUTIAY YIlrganslIsunanasusassun1syineuy
ffudounaziinveneszuulusuian

NnguRl 38 Wumsesnuuumerliuasunantle faludiuveseadawesianuaning

NITU 3-L7185 M9 6 LansA1esuIBLaaTas o Tuoodlaweoiid
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Front-end and Back-end Integration

: ONCO SERVICE
Client : . @
Service Consumer ' o 'g & X
H o 5}
E g g g g o ONCO DB
: : 5 P z < = (MysQL)
Request | ONCO WEB : "«-_) ‘}:J % = o
) L, ——— £
Client i ! a = =
Web Browser Response Angular ; & a
Client : Presentation Tier Application Tier ; Data Tier

JUN 38: Inssaieweniduasunaniasy RUN-ONCO aelauuifnanilnenssy 3-1ies

AT 6: Lalwoseng ¢ Tussslaeiig

AR LaLas ANNUNE

1 | REST Controller dwmundluesdawesia  sxudideyasenidlaaoud
Inenssudsdoyasenindiumuauiuivesdalugiuuy

L9 (JSON)

2 | Business Facade | diudansdeyauaznssneililunisAiuimnssuiunimig

5379 (business logic)

3 | Service ddnnisteyanazasineldlunisiu udly wazaudeya
lugudeya

4 | Data Access Aanadmsunugaidmseseniildfndoiugiudeya
< LY o A v v 6 ! 3 3

5 | ORM Jusnansieumnuduiiusseninadeulanduazmns
Joyalugiudoya

Uil 39 dedldiFenuiiteuansmeasBondeyaliditenimuavositaeenis
druuanna variant-call-list.componenthtml agdsdsludsnata VariantCallListCom-
ponent dududiumuny wazvedeyasieaziBunveslwditienunata Dataservice 1
&1 endpoint /variant-calllist @sAonana SampleVcfController Tusaslawasia daiild
wuuglima-d-raulnsameiunldan  lunisSendeyaseazidenveslididen aana
SampleVcfController azi3enaatd SampleVcfFacade Fausznevludenana Sample

VcfService laginuusunzmialazamuaudduanduinussendld drunsiveuseiugiu
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Uaya Aa1E SampleVcfService awisenAand SampleVgDao Baiinmsvinanukuuguingnis

vihfadeya Inswlasteyanlniuangrudeyalviedlusuluwmaigdainguas deadumius

MVC Pattern
User

|

]
w
= VariantCallListComponent
o
3]
z
o
Reads .
variant-call-list.component.html
Facade Pattern and Dependency Injection
¥ DI Pattern
<<Inteface>> | ____________ '
SampleVcfController SampleVcfFacade « = '
paN ' '
1 ' !
[ ' [
1
<creates>>
SampleVcfFacadeImpl <------- Assembler
|
u [
E SampleVcfService
@ =~
o Ll
0 ¥
S . T DAO Pattern
SampleVcfServiceImpl SampleVcfDao
——
o
'
1 .
Transient object
SampleVcfDaoImpl |ransient ovjecy, TbTSampleVcf
1 . =
i '
i '
1 . [q]
1 ' o
' ' ay
'---->  SampleVcfDto  [€----- ! oy
o
o
(=]
8 ONCODB
=z
o

JUN 39: fregrnsuszgndlduuusiluunanosy

3.5 Mslinziazesnuuuwe anazguuuudeyaildfudeneluszuy

UL 40 uansuRuAmuansEduTesnssudsdeyaneluiueeda edlfidunuiiee
wansswaziBentoyalidifenimunvesdinemevil duuanwma  variant-call-list.com
ponent.html avdsddslusanana VariantCallListComponent #upana DataService tite
Soseteyauavidunuedlnldiienluds endpoint /getSampleVcflistByPatient @3de

Aana SampleVcfController Tusaslasasia ﬁnﬂg‘d‘ﬁ' 41 aand SampleVcfController v¢
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Senldaunana SampleVcfracade wiensivaaumNgnfotvestoyaisese noudwiol
Aana SampleVcfService Wilanisiausaludigiutoya uazdainda SELECT wiofsdoya
swasdenvatlaiTienang uteyamenata SampleVefDao wamdswdastoyanlasuli

aglustlunaigainguasdeduiug
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3.6 Anszuazasnuuugudoyavasszuy
3.6.1 Anwilassasadoyaidendin
Anwilassaiedeyanisndinilfanguitiinendeszuu auzunndmans g
ANTANMINGISY (Chulalongkorn University System Biology Center: CUSB) (g‘dﬁ

42) uazdoua®ying (U7 43) lngilassaidinananiinsgieenuuulasiasivoya

L [

Weanuduius  anuduiusuasanuienleswesleyasenindseiagie  Jeyana

v a v [}

aa = = & A v v o o &, & o @& v
ﬂaUﬂLLagiqﬁJaSLaﬂﬂsﬁfanN U LN@Q‘U'JEJL‘U']N']s‘Uﬂ']siﬂ‘H']L‘UUF’ﬁ\‘iLLiﬂf\]']L‘Uu@ENa\‘i

Usgiagihednszuu asgnimiulilumsnsdoyaguil 44 wazdmiudeyanisndinn

q

Aswwasinw liun n1sitiadelse msifademane§iven svezvedlsausie uay
maaniiulsn lnessuvastenlesse IR elidnlud® wasgniniulilunsisdoyagy

= ° IR 6= -1 v o o - S a wa
n 45 ?ﬂ‘Vﬁ‘UQU'ﬁEJU']Q?']EJLLWWEJQJﬂ']iN']WWLu@\iaﬂ Qz(51@Qu’]m']@SWQ%ULuaaQﬁ@QUQUWﬂqi

v &

Wensiidadumsnateiugvesdudely Inuneasduntiringazgnimiulilunisnsde

Y

gagﬂﬁ 46

A B c D E F G H | J K L
I text F/M yyyy/mm/dd |kg cm yyyy/mm/dd |Ten1 (ICD 10) Number yyyy/mm/dd |1ent
Diagnoses
Date of
Date of tissue
No. [[+] Diagnoses (by Primary Pathology Site of Resection
Race Gend: Date of birth | Weight He thological
“ aht first tissue Diagnoses number s or Biopsy
= A report
U 42: hednlassaireteyaniendin
] : U
A B e D E F G H [ 1
text [ten [:en text text Ilexl ]text Number
No. D Preservation
Sample Type | Blood Type Tissue Type Cell Type Cell line Type | Freezing Method Method Initial Weight
Example Example Example Example Example Example Example Example
Blood plasma Colon Fresh tissue cell line HCT116 -20°C 20 mg
Tissue serum Lung Fresh tissue Colon organoid A549 -80°C Snap freezing
Cell PBMC Ovary Fresh tissue Lung id liquid nitrogen
Liver Fresh tissue (Ovary organoid
Colon PDX Liver organoid

Lung PDX

Ovary PDX

Liver PDX

JUN 43: segnlasiasnteyaiilode
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JUT 44 wandlassadennuduiusassdeyause ity Jsdmnudeyaaai

= [ & v . . . 1 v a & a
NYsEileU To3aiugIuueEUle (demographic information) WU 1w Wie 1 WeYIR

Y

uwitn diwge luansidoya TB M PATIENT uazUseifnisinmunsiidinvesUe

(survival follow-up) 5lums1s TB T SURVIVAL FOLLOWUP wenanilasifumsn

1%
A

Toyanugu i Wewd (TB_M_RACE) wagina (TB_M_GENDER)

TB_M_VITAL_STATUS
TB_T_SURVIVAL_FOLLOWUP :
VITAL STATUS ID int(11) <pk>
FOLLOWUP ID bigint(20)  <pk> VITAL_STATUS_CODE varchar(2)
DEATH_DATE date CREATE_DATE datetime
AP EEILLRILE_DRITE e — f— VITAL_STATUS_NAME varchar(20)
RECORD_DATE date STATUS varchar(s0)
STATUS varchar(s0) UPDATE_DATE datetime
PATIENT_ID bigint(20)  <fk2> CREATE_USER_ID bigint(20)  <fk1>
VITAL_STATUS_ID int(11) <fk1> UPDATE_USER_ID bigint(20)  <fk2>
TB_M_RACE
RACE ID int(11) <pk=
CODE varchar(2)
CREATE_DATE  datetime
TE_M_PATIENT = — NAME varchar(255)
PATIENT 1D bigint(20)  <pk> STATUS varchar(50)
BIRTH DATE date UPDATE_DATE datetime
CREA'I_'E DATE datetime CREATE_USER_ID higint(20) <fk1>
DEATH?I:_JATE date UPDATE_USER_ID higint(20) <fk2>
HEIGHT decimal(5,2)
HMN varchar({20)
STATUS wvarchar(50) TB_M_GENDER
UPDATE_DATE datetime GENDER ID int(11) <pk>
WEIGHT decimal(s,2) GENDER_CODE  varchar(2)
CREATE_USER_ID bigint(20) <fk2=> CREATE_DATE datetime
GENDER_ID int(11) <fhd> | | | | GENDER_NAME  varchar(20)
RACE_ID int(11) <fka> [ ! SEQ_NO int(11)
UPDATE_USER_ID bigint(20) <fk1> STATUS varchar(50)
UPDATE_DATE  datetime
CREATE_USER_ID higint(20)  <fk2>
UPDATE_USER_ID higint(20)  <fk1>

JUT 44: Tassasernuduiusamssdaiudoyagioe

NNgURl 45 uamdlassaismnuduiudansadoyavnanain  dedaifuteyaly
spyismsienunsinnld Ssheunndiidenvigauisaeenuuuusunind
wangauUaendy uazilauusiudedUiy asiteyananse TB T CLINICAL_DATA
Tnedmiiutoyamenatinesndu 4 Ussiandneiu 1) msitadelsa Usznouse Sud
AlaaelsA (diagnosis date) siadmsunisitiadendn (primary diagnosis) Usznause
widled-10 1wy C18 Felflumsduunuazszyisazidoaveslsa malignant neo
plasm of colon laedaiAulunisietoya TB T DIAGNOSIS 2) n53adenianensine

1 v 1

P& I dy Y o A 2 dy
gneenuuulvidanuteyanwialull sanils (pathology number) Jufidwsiaguiile

Y

'
v a

(date of tissue) JUNTIVIMUNNNETINEVDITULLD (date of pathology report)
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FLUNUYINITNIARALNTULLD (site of resection or biopsy) @nwealzUadLUDIDNLAY
wa a a I3 & Y Y] aa =
AaNUANITINe e RLaduz5e (morphology) Usenausie svialedi-lo ddldlunis
asueRudnuuzvesduile lnedafiuluansadeya TB T PATHOLOGICAL 3) szey
Yoilsanzise lihszuu TNM 983 AJCC iy oduunszezadlsaluuinsgu
) Yo & &
anavilan loun Ussinnszezuedlsausisy (type of stage) svazwedliauziSInIm
anwgAdlin (CT Stage) WarsyaranIlsANLISIMUANBUENIINGISINYT (pT Stage)
Judu wenanuudlideyadu 9 wu svezvedlsauziimudnuaenieedin (clinical
stage) 15PN SIMNENBUENIINESINeT (pathological stage) ¥ 2 Hanillildegszuu
™M Aduldlafie | 01, 0 waz v deyaludiuiasgniniulilumsisoya

TB T CANCER STAGE uaz 4) nisdufiulse iiedhinmulsauzidedounduilud

'
[

Toyangniaiiu laud anugdeunduilugr (recurrence status) Jundounduilugn
(date of recurrence) Faaziiulilumsnadaya TB T CLINICAL_COURSE

a o

JUN 46 uanslassasinnuduiusmedeyadaing Ysenaulume Yssianves

[
&

frografiunsin (sample type) lun 1don (blood) iaida (tissue) uay wwad (cell)
Uizmmauﬁm’?}a (tissue type) L colon fresh tissue, lung fresh tissue, overy
fresh tissue $9anls 3o 1sudiBenuds (freezing method) Wy -20° C, -20° C, liquid
nitrogen ABIAUSNWIRIBE1LAUATIA (preservation method) Wy RNAlater, snap
freezing Tnsazgnanifiulflumedoya TB T BIOSPECIMEN usndnfasdutoya
fiugnu Wy TB M _SAMPLE TYPE Bufiufioyaussinvuesiiognafunsaa s
Tunsaltuilefifnnnmsidnlaedaeunmdazdonhdnsalneng Bunme
wzasiutuiornansiistanilseme  Tnsandetuanensdiduidodoriniu
Tnoszuvazidieslesmuduiussenindoyadringiumsitadenedinenls  91ngud
16 pdeyavvidenlesiumsnedeya TB T PATHOLOGICAL Tumandurdu fdoya
Fringlaildtunszuiunmemedinenn  Jeyaazidenlasiudeyausziadiielngnss

ABg1Y 1Hen MUeWALINMsARTULLeLiaNTIATIERYINlAvaneAss SEUUR

spesunswelesAuduTUS TENINRwBNgNAINa i AUTRaNLsRe iUl
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TB_M_ICD_O

ICD O ID
ICD_O_CODE
ICD_O_DESC
ICD_O_NAME
DATA_VER_ID

Int(11)
wvarchar(20)
wvarchar(500)
wvarchar(150)

<pke>

<fk>

i

int(11)

UL e PR TB_C_DATA VERSION
EARAM 1D iy - sple TB_M_ICD DATA VER D inf(11)  <pk>
PARAM_CODE  varchar(2) : CREATE_DATE  datetime
CREATE_DATE datetime ICO I Int(11) =pk=
" ICD_CODE  varchar(20) DATA_DATE date
PARAM_NAME et ICD_DESC  varchar(500) DATA_TYPE varchar(50)
SIEEL LG ICD_NAME  varchar(150) UPDATE_DATE datetime
Ll VAT DATA VER D int(11) <fk> VERSION varchar(20)
il LINEE — CREATE_USER_ID bigint(20)  <fk2>
3 | igint(20)
CRUBUEDLSTE it UPDATE_USER_ID bigint(20)  <fk1>
CREATE_USER_ID bigint(20)  <fk1> |S_DEFAULT )
UPDATE_USER_ID bigint(20)  <fk2>
TB_T_PATHOLOGICAL
Lt Do S ES PATHOLOGICAL 1D bigint(20)  <pk> T\55u;BF_':dc_JESEUE_P\F:u?[zE)DURE <pk>
ISSUE TYPE D imtt1l)  <pk> HISTOLOGIC_GRADE int(11) TISSUE_PROC_CODE varchar(2)
TISSUE_TYPE_CODE varchar(2) PATHO_NO varchar(255) creaTilS -
CREMEAIH i RESECTION_BIOPSY_SITE varchar(255) =0 TISSUE_PROC_NAME varchar(30)
TISSUE_TYPE_NAME varchar(30) L= sTATUS varchar(50) sl = T,
ST VRN TISSUE_REPORT_DATE  date UPDATE DATE datetime
DATA I varha DIAGNOSIS_ID bigint(20)  <fk2,Mké> CREATE_USERID  bigint20)  <fki>
HFERITE AT 2 HEETE TISSUE_PROCEDURE_ID  int(11) <fk1> UPDATE USERID  bigint(20)  <fk2>
CREATE USER ID  bigint(20)  <fk1> TISSUE_TYRE_ID int(11) B = =
UPDATE_USER_ID  bigint(20)  <fk2> MORPHOLOGY_CODE varchar(20)
MORPHOLOGY_NAME varchar(150) e e Gt
; STAGE ID bigint(20) <pk>
AJCC int(11)
TE_T_DIAGNOSIS CN_STAGE int(11)

LT e RIS DIAGNOSIS ID bigint(20)  <pk> CN_SUBSIScE nt(11)
COURSE 1D bigintizl) - <pkx DIAGNOSIS_DATE  date - LSS nt(11)
RECORD_DATE date = CT_SUBSTAGE int(11)

- Lo PRIMARY_DX_CODE varchar(20) o 4
FESIERANEEDANE G PRIMARY_DX_NAME varchar(150)
RECURRENCE_STATUS int(11) STATUS varchar(50) M_STAGE int(11)
AN Ve IEiE D) CANCER_STAGE_ID bigint(20)  <fk2.fkd> M_SUBSTASE nt(11)
DIAGNOSIS_ID bigint(20)  <fk1,fk2> N = ’ y PN_STAGE int(11)
CLINICAL_DATA_ID \:I)\gmtfz()) <fk1 fk3> PRLGIESTEEE 4
ha PT_STAGE int(11)
TB_M_PATIENT 1 PT_SUBSTAGE int(11)
PATIENT ID bigint(20) <pk> PATHO_SUBSTAGE int(11)
BIRTH_DATE e TB_T_CLINICAL_DATA PATHOLOGICAL_STAGE int(11)
CREATE_DATE  datetime CLINICAL DATA ID bigint(20)  <pk> STAGE_TYPE int(11)
DEATH_DATE date CREATE_DATE datetime YPN_STAGE int{11)
HEIGHT decimal(5,2) REF_NO wvarchar(20) YPN_SUBSTAGE int{11)
HN varchar(20) I < STATUS wvarchar(50) YPT_STAGE int{11)
STATUS varchar(50) UPDATE_DATE datetime YPT_SUBSTAGE int{11)
UPDATE_DATE  datetime CREATE_USER_ID bigint(20)  <fkZ> DIAGNOSIS_ID bigint(20) <fk1,fk2>
WEIGHT decimal(s,2) PATIENT_ID bigint(20)  <fk3>
CREATE_USER_ID bigint(20)  <fk2> UPDATE_USER_ID bigint(20)  <fk1>
GENDER_ID int(11) <fkd>
RACE_ID int(11) <fk3>
UPDATE_USER_ID bigint(20)  <fk1>

U7 45: Tassasnanuduiusansdaiudeyanispdiin




TB_M_CELL_TYPE

CELL TYPE ID int(11 <pk>
CELL_TYPE_CODE varchar(2)

58

TB_M_FREEZE_METHOD

CREATE_DATE datetime FREEZE METH ID int(11) <pk>
CELL_TYPE_NAME varchar(20) FREEZE_METH_CODE wvarchar(2)
STATUS varchar(50) CREATE_DATE datetime
UPDATE_DATE datetime FREEZE_METH_NAME varchar(20)
CREATE_USER_ID bigint(20)  <fk2> STATUS varchar(50)
UPDATE_USER_ID bigint(20)  <fk1> UPDATE_DATE datetime

CREATE_USER_ID bigint(20)  <fk1>

TB_M_TISSUE_TYPE UPDATE_USER_ID bigint(20)  <fka2>
TISSUE_TYPE ID int(11) <pk>
TISSUE_TYPE_CODE varchar(2) A
CREATE_DATE datetime TE_T_HGSEE . TB_M_CELL_LINE_TYPE
TISSUE_TYPE_NAME varchar(30) | BIOSPECIMEN 1D bigint(20)  <pk> e D P
STATUS varchar(50) COLLECT_SAMPLE_DATE date CL_TYPE_CODE varchar(3)
DATA_TYPE varchar(1) CREATE_DATE datetime CREATEIT A —
UPDATE_DATE datetime FREEZE_DATE date 0| CL_TYPE_NAME  varchar(20)
CREATE_USER_ID  bigini(20)  <fk1> INITIAL_WEIGHT decimal(19,2) e varchar(50)
UPDATE_USER_ID  bigint(20)  <fk2> REF_NO varchar(20) UPDATE DATE  datetime
4 WAL T, CREATE_USER_ID bigint(20)  <fki>
SISl = D0 G UPDATE_USER_ID bigint(20)  <fk2>
-+ BLOOD_TYPE_ID int(11) <fk2>
A\ CELL_LINE_TYPE_ID int(11) <fkB>
TB_T_PATHCES . CELL_TYPE_ID int(11) <fk6>
PATHOLOGICAL 1D bigint(20)  =pk= CREATE_USER_ID bigint(20) <fka= TB_M_PRESERVE_METHOD
HISTOLOGIC_GRADE int(11) FREEZE_METHOD_ID int(11) <fko> PRESERV METH 1D int(11) <pk>
PATHO_NO varchar(265) PATHOLOGICAL_ID bigint(20)  <fk7> PRESERV_METH_CODE varchar(2)
RESECTION_BIOPSY_SITE varchar(255) PATIENT_ID bigint(20)  <fks> CREATE_DATE datetime
STATUS varchar(50) _| PRESERVE_METHOD_ID  int(11) <fk1> = PRESERV_METH_NAME varchar(20)
TISSUE_REPORT DATE  date | samPLE_TYPE_ID int(11) <fka> STATUS varchar(50)
DIAGNOSIS_ID Digint(20)  <fk2,fkd> TISSUE_TYPE_ID int(11) <fk11> UPDATE_DATE datatime
TISSUE_PROGEDURE D int(11) <fk1> UPDATE_USER_ID bigint(20)  <fk10> CREATE_USER_ID bigint(20)  <fk2>
TISSUE_TYPE_ID int(11) <fka> \ 7 UPDATE_USER_ID bigint(20)  <fkT>
MORPHOLOGY_CODE varchar(20) B
MORPHOLOGY_NAME varchar(160)
TB_M_PATIENT ‘
PATIENT ID bigint(20)  <pk> ! TB_M_SAMPLE_TYPE
BIRTH_DATE date Pl tan) T SMP_TYFE 1D int(11) <pk>
CREATE_DATE  datetime — = SMP_TYPE_CODE varchar(2)
DEATH_DATE date BLOOD TYPE 1D Ini{11) =pic CREATE_DATE  datetime
HEIGHT decimal(5,2) RS ODINIFE FODE walienar 2 SMP_TYPE_NAME varchar(20)
HN varchar(20) CREATE S datcistey STATUS varchar(50)
STATUS varchar(50) BLOOD_TYPE_NAME varchar(30) UPDATE_DATE  datetime
UPDATE_DATE  datetime SRS VETRIET T CREATE_USER_ID bigint(20)  <fk2>
WEIGHT decimal(5,2) UPDATE S dalciuny UPDATE_USER_ID bigint(20)  <fk1>
CREATE_USER_ID bigint20)  <fkz> CREATE_USER_ID  bigint(20)  <fk2>
GENDER_ID int(11) g UPDATE_USER ID  bigint(20)  <fk1>
RACE_ID int(11) <fka>
UPDATE_USER ID bigint(20)  <fk1>

JUT 46: Tassasnanuduiusmsnsdaiiudoyaseazidendaing

3.6.2 Anwlassairateyanglulnaiden

Anundeyaluliididon Ui 47) TaethlauiBievnwes (vcf-parser) ¥eq
W153:AIT (PharmKGB) [51] wsiauuas Lﬁmi'aUﬁlumiaﬁ’mﬁﬁa;ﬂaa’lﬂlwgi%ww mﬂgﬂﬁ
48 uandlpssadmnduiustoyanisulsiuvesibulszneulusme  deyanisuusiiu

YIdRULUAUUALD UL (variant calls) F9l9a1n WGS/WES szuuagyinnsidauleaniny

v [ 1

duiusseninadeyalednduazdayaseaviduntning awnsadideyadina1nluliasey

Y

<

' v Y a 1 = 1 <@ a a A v LY aa ' o
FIUNUVBAABUY €] YU YUNBUSLIT (oncogene) YUMNYIVBINUVUSLINNUNANDNITINTN

(actionable variant) Tngaaalenad Wusu
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3.6.3 Anwilassaietoyaniglulnddidnd

welulagorsiduedagniunldlunisinssdunisuaniesnvesduluuziiin
#1499 3UT 49 uansfegisteyaeiiduiedn ilesnmilnnevissdunmsuansoonves
Busuiinsuanaadoyanisuanseananusvhldvarnvansiiuazsuuuy  seuuegn
sonuuulinsiinseideya vsensuansradeyalefindansavimiueedawesia lu
nsfivosdeyafiduedal dulmdniiannsnfsiusedaweiialdussnoude s
fu (Gene ID) wazANISLARIEENYBITUAUTUINASTUMEATITEY (Transcripts Per
Million: TPM) (Uugiu

sUR 50 uandlassaienudiiusmaedaivtoyasziunsuanieenvesiy
Usznauludie deyasziunisuanieantesdu @dlsannlwddidnddl svuuagihnisidon
losmnuduiusseninadeyaleinduavdeyaseandenting awnsatideyadenaily
Answsisiududeyadu 9 1wy deyansiiujduiudsenindlusiiu  (protein-protein
interaction) ANFUToYAAASY WIeleyan1sig  (pathway) NgWdeda  KEGG

PATHWAY 1dusu

A B C D E F G H | J K
#CHROM POS ID  REF ALT QUAL FILTER INFO FORMAT TUMOR NORMAL
chrl 13838 . C T germline_risk;t ECNT=1;HCNT=8;MAX_ED=_;MIN_ED=.;NLOD=0.556;TLOD=5.10;CSQ=T |d: GT:AD:AF:AL 0/1:9,3:0.25( 0/0:3,0:0.00:C
chrl 129285 . G A germline_risk;t ECNT=1;HCNT=1;MAX_ED=_;MIN_ED=.;NLOD=1.81;TLOD=4.29;CSQ=A |up GT:AD:AF:AL 0/1:13,3:0.2:0/0:10,0:0.00
chrl 827476 . G A germline_risk ECNT=1;HCNT=1;MAX_ED=.;MIN_ED=.;NLOD=0.903;TLOD=9.55;CSQ=A |u GT:AD:AF:AL 0/1:3,4:0.50( 0/0:4,0:0.00:C
chrl 925965 . G A t_lod_fstar ECNT=1;HCNT=2;MAX_ED=.;MIN_ED=.;NLOD=20.47;TLOD=4.92;CSQ=A |u GT:AD:AF:AL 0/1:104,2:0.(0/0:97,0:0.00
chrl 926806 . A G germline_risk ECNT=1;HCNT=1;MAX_ED=.;MIN_ED=.;NLOD=0.903;TLOD=12.52;CSQ=G | GT:AD:AF:AL 0/1:1,3:0.75( 0/0:6,0:0.00:C
chrl 931513 . T C germline_risk;t ECNT=1;HCNT=2;MAX_ED=.;MIN_ED=.;NLOD=0.903;TLOD=4.50;CSQ=C| ir GT:AD:AF:AL 0/1:0,2:1.00: 0/0:4,0:0.00:C
chrl 962312 . A T t_lod_fstar ECNT=1;HCNT=1;MAX_ED=.;MIN_ED=_;NLOD=59.41;TLOD=4.04;CSQ=T |u GT:AD:AF:AL 0/1:269,2:8.0/0:271,0:0.0!
chrl 1049516 . G A t_lod_fstar ECNT=1;HCNT=13;MAX_ED=;MIN_ED=.;NLOD=40.94;TLOD=4.26;CSQ=A| GT:AD:AF:AL 0/1:210,3:0.(0/0:182,0:0.0/
chrl 1050900 . C T t_lod_fstar ECNT=1;HCNT=2;MAX_ED=;MIN_ED=_;NLOD=11.93;TLOD=5.21;CSQ=T |ir GT:AD:AF:AL 0/1:69, 0/0:63,1:0.02(
chrl 1087321 . G A t_lod_fstar ECNT=1;HCNT=12;MAX_ED=.;MIN_ED=;NLOD=26.44;,TLOD=4.34;,CSQ=A| GT:AD:AF:AL 0/1:131,2:0.(0/0:115,0:0.0/
chrl 1180089 . G A t_lod_fstar ECNT=1;HCNT=2;MAX_ED=.;MIN_ED=_;NLOD=20.71;TLOD=4.83;CSQ=A|s' GT:AD:AF:AL 0/1:105,2:0.( 0/0:94,0:0.00
chrl 1205911 . C T germline_risk ECNT=1;HCNT=1;MAX_ED=.;MIN_ED=.;NLOD=1.20;TLOD=7.47;CSQ=T |int GT:AD:AF:AL 0/1:2,2:0.50( 0/0:4,0:0.00:C
chrl 1242666 . G A t_lod_fstar ECNT=1;HCNT=9;MAX_ED=.;MIN_ED=.;NLOD=42.35;TLOD=4.30;CSQ=A | ir GT:AD:AF:AL 0/1:210,2:0.( 0/0:207,0:0.0/
chrl 1281504 . A G t_lod_fstar ECNT=1;HCNT=8;MAX_ED=_;MIN_ED=.;NLOD=18.03;TLOD=4.71;CSQ=G | u GT:AD:AF:AL 0/1:121,4:0.(0/0:106,1:0.0
chrl 1299915 . G A t_lod_fstar ECNT=1;HCNT=27;MAX_ED=_;MIN_ED=.;NLOD=12.94;TLOD=4.34,CSQ=A| GT:AD:AF:AL 0/1:65,3:0.0: 0/0:56,0:0.00
chrl 1304112 . C A t_lod_fstar ECNT=1;HCNT=6;MAX_ED=_;MIN_ED=.;NLOD=56.89;TLOD=4.30;CSQ=A |u GT:AD:AF:AL 0/1:208,2:0.(0/0:278,0:0.01
chrl 1313551 . G A t_lod_fstar ECNT=1;HCNT=9;MAX_ED=.;MIN_ED=.;NLOD=39.32;TLOD=4.35;CSQ=A |n GT:AD:AF:AL 0/1:193,2:0.(0/0:199,1:7.1:

JUN 47: fegnelndigennunn@ny
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TB_M_ACTIONABLE_VARIANT
ACT VAR ID int(11) <pk>
ALTERATION warchar(100)
CANCER_TYPE warchar(100)
DRUG_ABSTRACT  varchar(1000)
DRUG_PMIDS varchar(500)
DRUGS varchar(500)
ENTREZ_GENE_ID varchar(50)
GENE varchar(50)
ISOFORM varchar(20)
TB_T_BIOSPECIMEN LEVEL varchar(2)
BIOSPECIMEN ID bigint(20) <pk> PROTEIN_CHANGE varchar(100)
COLLECT_SAMPLE_DATE date REF_SEQ varchar(20)
CREATE_DATE datetime TE_M_PATIENT DATA_VER_ID int(11) <fi
FREEZE_DATE date PATIENT ID bigint(20)  <pk> /
INITIAL_WEIGHT decimal(19,2) BIRTH_DATE date
REF_NO varchar(20) CREATE_DATE  datetime
STATUS varchar(50) DEATH_DATE date TB_C_DATA_VERSION
UPDATE_DATE datetime HEIGHT decimal(,2) DATA VER ID int(11) <pk>
BLOOD_TYPE_ID int(11) HN varchar{20) CREATE_DATE datetime
CELL_LINE_TYPE_ID int(11) STATUS varchar(50) DATA_DATE date
CELL_TYPE_ID int(11) UPDATE_DATE datetime DATA_TYPE varchar(50)
CREATE_USER_ID bigint(20) <fk3> WEIGHT decimal(5,2) UPDATE_DATE  datetime
FREEZE_METHOD_ID int(11) <fkg> CREATE_USER_ID bigint(20)  <fk2> VERSION varchar(20)
PATHOLOGICAL_ID bigint(20) <fk7> GENDER_ID int(11) <Frd> CREATE_USER_ID bigint(20)  <fk2>
PATIENT_ID bigint(20) <fk5> RACE_ID int(11) <fka> UPDATE_USER_ID bigint(20)  <fk1>
PRESERVE_METHOD_ID  int(11) <fk1> UPDATE_USER_ID bigint(20)  <fk1> IS_DEFAULT varchar(1)
SAMPLE_TYPE_ID int(11) <fkd>
TISSUE_TYPE_ID int(11) <fk11>
UPDATE_USER_ID bigint(20) <fk10> TB_T_ATTACHMENT
T ATTACHMENT ID  bigint(20)  <pk>
TB_M_SEQ TYPE Iy CONTENT_TYPE  varchar(255)
CREATE_DATE  datetime
SEGQ TYPE ID Ini11y spk= TE’T’SAMPLE’Y'}R‘ANT | | FILE_NAME varchar(255)
e Swpcuap e we o e
SEQ_TYPE_NAME erir::ZO) CREATE_DATE d:ﬁ.:'.:‘: AHESEE bigint(20)
= = ' STATUS varchar(50)
STATUS varchar(50) -| IMPORT_DATA_DATE datetime
. uuID varchar(255)
UPDATE DATE  datetime I | VCF_VERSION varchar(10) CREATE_USER_ID bigint(20)  <fic>
CREATE_USER_ID bigint(20)  <fk1> STATUS varchar(50)
UPDATE_USER_ID bigint(20) ~ <fk2> ATTACHMENT_ID pigint(20)  <fk5>
BIOSPECIMEN_ID bigint(20)  <fkd> | = e VL L ST
CREATE_USER_ID  higint(20)  <fk2>
TB_T_VARIANT_RESULT PATIENT_ID bigint(20)  <fk1> YALAE SENN D biﬁ‘"':m:m <pk>
wvarchar
VAde= D bigintiz0) P SEQUENCE_TYPE_ID int{11) <> presees varcharEﬂOO))
ALLELE FREQUENCY decimal(20,5) € BIOTYPE varchar(100)
ALT_ALLELE DEPTH  decimal(20,5) CONA_POSITION varchar(100)
ALT_ALLELE_F1R2 decimal(20,5) T CDS_POSITION varchar(100)
ALT_ALLELE_F2R1 decimal(20,5) .
AAEEos o oA cooo e
GENOTYPE varchar(10) VAR 1D Digint{20) e D CREATE_DATE datetime
OXOG_READ_COUNTS decimal(20,5) ALT_ALLELE varchar(1000) DISTANCE varchar(100)
REF_ALLELE_DEPTH  decimal(20,5) CHROMO SOM e EXISTING_VARIANTION varchar(500)
REF_ALLELE_F1R2 decimal(20,5) ECNT decimal(20.5) EXON varchar(100)
REF_ALLELE_F2R1 decimal(20,5) FILTER VEfC_hanO) FEATURE varchar(100)
REF_ALLELE_QSS decimal(20,5) HCNT deC!m8|(20,5) FEATURE_TYPE varchar(100)
SAMPLE_TYPE varchar(1) o MAX_ED dec!mal(ZO,S) } = FLAGS varchar(265)
SAMPLE_VAR_ID bigint(20) <fk1> MIN_ED deC!m8|(20,5) GENE varchar(260)
VAR_ID bigint(20) <Fk2> NLOD decimal(20,5) HGNG_ID varchar(100)
POSITION bigint(20) —— varchar(255)
QUALITY decimal(20,5) e varchar(255)
REF_ALLELE varchar(1000) DT varchar(100)
el EEEIELE INTRON varchar(100)
WS TEIEIETEN ONCOKB_ANNOTATED  varchar(1)
AN B N e o PROTEIN_POSITION  varchar(100)
STRAND warchar(100)
SYMBOL warchar(100)
SYMBOL_SOURCE varchar(100)
UPDATE_DATE datetime
CREATE_USER_ID bigint(20) <fk2>
SAMPLE_VAR_ID bigint(20) <fka>
UPDATE_USER_ID bigint(20) <fkd>
VAR_ID bigint(20) <fk1>

JUT 48: Tassasneanuduiusnsnedanutoyansuusiuuesdfuiuauumaue



A

Gene ID
ENSG00000223972
ENSG00000227232
ENSG00000243485
SAMPLE1

SAMPLE1
ENSG00000223181
ENSG00000240618
ENSG00000229905
ENSG00000228327
SAMPLE1
ENSG00000224956
ENSG00000235373
SAMPLE1
ENSG00000237491
ENSG00000230092
ENSG00000269831
ENSG00000240453
ENSG00000177757
ENSG00000225880

B

Gene Name
DDX11L1
WASH7P
MIR1302-10

RNU6-1199P
RP11-206L10.5
RP11-206L10.4
RP11-206L10.2
RP11-206L10.1
RP11-206L10.3
RP11-206L10.9
RP11-206L10.8
AL669831.1
RP11-206L10.10
FAM87B
LINC00115

C

Reference

D E

Strand  Start

+ 11869
- 14363
29554
30366
- 14363
- 693613
- 694412
696291
- 700237
- 694412
- 661611
- 677193
- 661611
714150
- 736259
- 738532
- 745489
752751
- 761586

+ +

R R R R R R R R R R R R R R R R R

[y

End

14412

29806

31109

30503

29370
693716
700305
697369
714006
714006
663527
685396
685396
745440
745541
739137
753092
755214
762902

G H |
Coverage FPKM TPM

0.262214 0.043015, 0.110758
45.029705  7.610724| 19.596645
0.05191 0.02625 0.06759
0.25 0.041011,  0.105599
19.56953) 8958896 23.068014
0 0 0
16.225164  2.661656  6.853425
0 0 0
15.90947,  2.609868 6.720078
13.178737  2.677485  6.894183
19.332743  3.171439 8.16605
0.675205  0.110764, 0.285203
7.977602 1.783345, 4.591886
1.123616 0.39832 1.025622
6.558317 1.075859 2.7702
0.263566  0.043237, 0.111329
1.435323) 0.235457 0.606273
0.617284  0.101262| 0.260738
2.181473  0.362806, 0.934178
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TB_M_PATIENT
PATIENT 1D bigint{20)  spk>
BIRTH_DATE date
CREATE_DATE  datetime
DEATH_DATE date
HEIGHT decimal(5.2)
HN varchar(20)
STATUS varchar(50)
UPDATE_DATE  datetime
WEIGHT decimal(5,2)
CREATE_USER_ID bigint(20)  <fk2>
GENDER_ID int(11) <fkd>
RACE_ID int(11) <fk3>
UPDATE_USER_ID bigint(20)  <fk1>
TB_T_RNA_SEQ A
RNA SEQ ID bigint(20) <pk> TB_T_SAMPLE_RNA_SEQ
COVERAGE decimal(12,6) SAMPLE RNA SEQ ID bigint(20)  <pk=
END int{11) CREATE_DATE datetime
FPKM decimal(12,8) IMPORT_DATA_DATE  datetime
GENE_ID varchar(100) =f———|sTaTUS varchar(50)
GENE_NAME varchar(250) ATTACHMENT_ID bigint(20)  <fk4>
REF varchar(250) BIOSPECIMEN_ID bigint(20)  <fk1>
START int(11) CREATE_USER_ID bigint(20)  <fk2>
STRAND wvarchar(10) PATIENT_ID bigint(20)  <fk3>
TPM decimal(12,6)
SAMPLE_RNA_SEQ_ID bigint(20) <fk> T
TB_T_ATTACHMENT
ATTACHMENT 1D bigint(20)  <pk=>
CONTENT_TYPE  varchar(255)
CREATE_DATE  datetime
FILE_NAME varchar(265)
FILE_PATH varchar(255)
FILE_SIZE bigint(20)
STATUS wvarchar(50)
uuID varchar(255)
CREATE_USER_ID bigint(20)  <fk>

61

TB_T_BIOSPECIMEN

BIOSPECIMEN 1D

COLLECT SAMPLE_DATE
CREATE_DATE
FREEZE_DATE
INITIAL_WEIGHT
REF_NO

STATUS

UPDATE_DATE
BLOOD_TYPE_ID
CELL_LINE_TYPE_ID
CELL_TYPE_ID
CREATE_USER_ID
FREEZE_METHOD_ID
PATHOLOGICAL_ID
PATIENT_ID
PRESERVE_METHOD_ID
SAMPLE_TYPE_ID
TISSUE_TYPE_ID
UPDATE_USER_ID

bigink(20/
date
datetime
date
decimal(19,2)
varchar(20)
wvarchar(50)
datetime
int(11)
int{11)
int(11)
bigint{20)
int(11)
bigint{20)
bigint(20)
int(11)
int{11)
int{11)
bigint(20)

<pk>
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62

Anwdeyalidesdlawd (U 51) Fulubuiietesiunziiansadnula

A ) L. . A Y] 2 & Y]
Waeduuanslun1sine (clinically actionable) Watiglunisidadelsauziss @onlgen

LagAARUNANTINY Feanunsawenleadeyasenineilan Symbol wWu fiasd Gene lu

Tndosdlanl Feanunsadenlosiu £GFR Tuly

fal

TN

Isoform RefSeq Entrez Gene[Gene  |Alteration Protein Change Cancer Type Level Drugs(s) PMIDs for drug Abstracts for drug
ENST00000275493 NM_005228. 1956|EGFR Exon 20 inse 762_823ins Non-Small Ce R1 Afatinib, Erlot 23371856, 24065731, 19536777, 24353160,
ENST00000275493 NM_005228. 1956|EGFR T790M T790M Non-Small Ce R1 Afatinib, Erlof 24478319, 260¢ Yang et al. Abstract# 003.C
ENST00000256078 NM_033360. 3845]KRAS Oncogenic V Oncogenic Muta Colorectal Car R1 Panitumumal 21228335, 20619739, 18316791, 20921465,
ENST00000369535 NM_002524. AS Oncogenic M Oncogenic Muta Colorectal Car R1 Panitumumat 20619739, 24024844, 25110411, 24024839
ENST00000257290 NM_006206. 5156|PDGFRA D842v D842v Gastrointestir R1 Imatinib 25905001, 17087936, 12949711, 24963404,
ENST00000318560 NM_005157. 25JABL1 BCR-ABL1 FL BCR-ABL1 Fusiol Acute Lymphc 1 Dasatinib, Im. 17496201, 11287973, 24441288, 20131302,
ENST00000318560 NM_005157. 25JABL1 BCR-ABL1 FL BCR-ABL1 Fusioi Chronic Myelc 1 Nilotinib, Das 28095277, 28218239, 27217448, 11287973,
ENST00000389048 NM_004304. 238JALK Fusions Fusions Non-Small Ce 1 Crizotinib, Bri 28586279, 29596029, 29668860, 28475456,
ENST00000288602 NM_004333. 673|BRAF V600E V600E Anaplastic Th' 1 Dabrafenib + 29072975

ENST00000288602 NM_004333. 673|BRAF V600E V600E Melanoma 1 Vemurafenib, 29573941, 22735384, 28961848, 25265494,
ENST00000288602 NM_004333. 673|BRAF V600K V600K Melanoma 1 Dabrafenib + 29573941, 28891408, 27480103, 22663011,
ENST00000288602 NM_004333. 673|BRAF V600 V600 Non-Langerhz 1 Vemurafenib 26287849, 29188284

ENST00000288602 NM_004333. 673|BRAF V600E V600E Non-Small Ce 1 Dabrafenib + 27283860, 28919011

ENST00000357654 NM_007294. 672|BRCA1 Oncogenic V Oncogenic Muta Ovarian Cance 1 Rucaparib, Ni 27717299, 28882436, 28916367
ENST00000380152 NM_000059. 675|BRCA2 Oncogenic V Oncogenic Muta Ovarian Cance 1 Rucaparib, Ni 27717299, 28882436, 28916367
ENST00000275493 NM_005228. 1956|EGFR A750P A750P Non-Small Ce 1 Afatinib, Erlot 28336552, 19625781, 25179728, 15737014
ENST00000275493 NM_005228. 1956|EGFR A763_Y764ir A763_Y764insFC Non-Small Ce 1 Erlotinib, Afat 23371856, 24353160, 23969006
ENST00000275493 NM_005228. 1956|EGFR E709K E709K Non-Small Ce 1 Afatinib, Erlot 28336552, 23566546, 18000506, 25179728,
ENST00000275493 NM_005228. 1956|EGFR E709_T710d« E709_T710delin« Non-Small Ce 1 Erlotinib, Afat 21531810, 28336552, 26206867
ENST00000275493 NM_005228. 1956|EGFR Exon 19 dele 729_761del Non-Small Ce 1 Erlotinib, Afat 22452895, 25589191, 23816960, 22285168,
ENST00000275493 NM_005228. 1956|EGFR Exon 19 dele 729_761indel  Non-Small Ce 1 Erlotinib, Afal 22452895, 25589191, 23816960, 22285168,
ENST00000275493 NM_005228. 1956|EGFR Exon 19 inse 729_761ins Non-Small Ce 1 Afatinib, Erlot 28336552, 22190593

ENST00000275493 NM_005228. 1956|EGFR G719 G719 Non-Small Ce 1 Erlotinib, Afat 21531810, 28336552, 15118073, 26051236,
ENST00000275493 NM_005228. 1956|EGFR Kinase Domz Kinase Domain [ Non-Small Ce 1 Erlotinib, Afat 28336552, 26286086

ENST00000275493 NM 005228. 1956 AEGER e _11747P L747P Non-Small Ce 1 Afatinib, Erlot 28336552, 22190593
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uwastoyaiieiu 39l9asnamnsns TB_C_DATA VERSION #s3ufl 52 Faiuusein

westuveteyaassae  edesiunansenuiiinannisiudsuwdasiesturesdaya

Idl v

anssugnsiedayangluunasvlesy lunestutagtu RUN-ONCO lahsiiaiilady

lsanflegluledd-10 wuiinlilunsdafivtoyanisndfinvesiisusiassne wavdnly

Y]

=~ d' aa o <, ) | | aa I3 ' Y]
amﬂﬁmmilfdaEJU‘ma’Juf\mEJIiﬂLUUL?EJ?UUIWJ LYU 1@%@-11&%“ ﬂﬁ]glﬂaﬂmaﬂig‘WUﬂU

Foyauin uonnidsdifoyaamsisardu q ldun foyadufifedetuunieifnarens
$nw1 9 neealawed (TB_M_ACTIONABLE_VARIANT) $9@le@@-10 (TB_M ICD) wazsia
lo%f-lo (TB_M_ICD O) smLﬁuﬁagaszasmaaiiﬂmzL%ﬁﬁl&]’mﬂﬁzw TNM w99 AJCC
(TB_C_PARAM) Aiimsiasuuasdeyatiosunn Jdlideafuiduneiduresieya
Fefinmsasemaedeyalminidudogaasisae  Sdoyadsnaninsasu

waslUmunestu azdeudeuluadoyaludinisadeya TB C DATA VERSION iawe
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wazdndesnisldnudeyadina1nviuil azvinissuweilad 1S DEFAULT ludiandu Y

warluiesdull RUN-ONCO sessunisiindeyaledd-10 wazledf-loruntigloves

[~3 ¥
Nueadlale
TB_M_ICD_O e
N TB_C_DATA VERSION PR it <ol
ICD O ID int(11) <pk> DATA VER ID int{11) <pk> PARAM CODE varchar(2)
ICD_O_CODE  varchar(20) CREATE_DATE datetime CREATE DATE datetime
ICD_O_DESC  varchar(500) DATA_DATE date PARAM_NAME varchar(30)
ICD_O_NAME  varchar(150) — DATA_TYPE wvarchar(50) SEQNC_} int{11)
DATA_VER_ID int(11) <tk> |~ UPDATE_DATE  datetime STATUS varchar(50)
VERSION varchar(20) PARAM_TYPE wvarchar(30)
CREATE_USER_ID bigint(20)  <fk2> UPDATE_DATE datetime
TB_M_ICD UPDATE_USER_ID bigint(20)  <fk1> CREATE_USER_ID bigint(20)  <fk1>
ICD 1D int(11) <pk> == IS_DEFAULT wvarchar(1) UPDATE_USER_ID bigint(20)  <fk2>
ICD_CODE wvarchar(20)
ICD_DESC varchar(500) T
ICD_NAME wvarchar(150)
DATA_VER_ID int(11) <fk>

TB_M_ACTIONABLE_VARIANT
ACT VAR 1D int(11) =pk>
ALTERATION warchar(100)
CANCER_TYPE varchar(100)
DRUG_ABSTRACT  varchar(1000)
DRUG_FPMIDS varchar(500)
DRUGS varchar(500) ~0
ENTREZ_GEMNE_ID varchar(50)
GENE varchar(50)
ISOFORM wvarchar(20)
LEVEL varchar(2)
PROTEIN_CHANGE varchar(100)
REF_SEQ wvarchar(20)
DATA_VER_ID int(11) <fk>
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TB_C_ROLE TB_M_USER
ROLE ID int(11) <pkc> USER ID bigint(20)  <pk=>
ROLE_CODE varchar(50) CREATE_DATE  datetime
CREATE_DATE  datetime TB_T_USER_ROLE FIRST_NAME varchar(255)
ROLE_NAME varchar(100) (1= USER_ID bigint(20) <fk1> | _ AR E varchar(255)
UPDATE_DATE  datetime ROLEID int{11)  <fk2> 0| PASSWORD varchar(100)
CREATE_USER_ID bigint{20)  <fk1> STATUS varchar(50)
UPDATE_USER_ID bigint(20)  <fk2> UPDATE_DATE  datstime
STATUS varchar(50) USERNAME varchar(50)
SEQ_NO int(11) CREATE_USER_ID bigini(20)  <fk1>
UPDATE_USER_ID bigint(20)  <fk2>
TB_T_ROLE SE;F:EEN s B CEMERT
T 4 SCREEN 1D 111) <pk>
. = MENU 1D Int(11) <pk>
ROLE_ID  int(11) <fki> P=(———{SCREEN_CODE  varchar(s0) p— m—
SCREEN_ID int(11) <fk2> CREATE_DATE  datetime CREATE. D el
SCREEN_NAME  varchar(200) =
MENU_NAME varchar(100
ROUTER_LINK varchar(150) ~ e thargw)}
STAIES i) - UPDATE_DATE  datetime
UPDATE_DATE  datetime >
CREATE_USERID bigint20)  <fki> CREATE_USER_ID bigint(20)  <fk1>
v v UPDATE_USER_ID bigint(20) <fk2>
UPDATE_USER_ID bigint(20)  <fk2> scokel = mfmg )
MENU_ID int(11) <Fka>
ROUTER_LINK varchar(150
SEQ_NO int(11) = fils0)
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TB_C_DYNAMIC_CONTENT

COMP _ID int(11)
ANALYSIS_NAME varchar(100)
COMPONENT_NAME wvarchar(255)
CREATE_DATE datetime
INPUT_FIELD varchar(100)
MODULE_NAME varchar(255)
MODULE_FATH varchar(1000)

STATUS varchar(50)
UPDATE_DATE datetime
CREATE_USER_ID bigint{20)
UPDATE_USER_ID bigint{20)

DATA_TYPE_ANLYS varchar(50)

<pk=

<ak=

<fk2>
<fk1>

TE_C_ROLE
ROLE 1D int(11}) =pk=
ROLE_CODE varchar(50)
CREATE_DATE datetime
ROLE_NAME varchar(100)
UPDATE_DATE datetime
TB T ROLE DYNA CONTENT CREATE_USER_ID bigint(20)  <fk1>
= UFDATE_USER_ID bigint(20 <fk2>
RO D =1 aratus v;;grch(ar[é{))
COMP_ID int(11) <fk1> SEQ_NO int(11)
TB_M_USER
USER ID bigint(20)  <pk> TB_T_USER_ROLE
CREATE_DATE  datetime ——C=] USER_ID bigint(20) <fk1>
FIRST_NAME varchar(255) ROLE_ID int(11) <fK2>
LAST_NAME varchar(255)
PASSWORD varchar(100)
STATUS varchar(50)
UPDATE_DATE datetime:
LUSERNAME varchar(50)
CREATE_USER_ID higint(20)  <fki1>
UPDATE_USER_ID bigint{20) <fk2>
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3.7 Ainsesiuazesnuuustuueatuayumsinanwasdafldlunsimssiteyauas

uanIHataya
3.7.1 maifisweAafllunsuansuateya

Mnunfnvesannenssudeneulnuun - Aoulnuuiszgnasilvidauauds
M3vieval (encapsulation) dsdeunalnmsyieulinigly Taedmuamuusdunmniiiedy
Foyartunuazsulsiodwaiiledideyasenly Ineninusinhauaudisina1nundss
yndldasrdlauniinreumusiueudians (dynamic content handlen Fafuglonauwmu
wes (Ul container) dmsuudndupeulmuwilal q dunuuivesdelslneds e
dudneawluntsinuuesenlmuwivgn (parent component) srensinsslauniin
AeuWUARBUMaes A sfiunIswanmalezilvl 9 Tnglidesdlulsunsuvie
Sulvsunsulml Jaadiesgiagiasiuiluasiuln Weliinfaunifsmiefaulas
poslmuLlFeannB s

UL 55(A)  uamsnmsasnalamsvhauedlaundinaeumudusudiaes  Tng
onfagsnsUanduRdamesunsImainou LY (clustererammer component) Lile
uanananTinsEsinsinngudeyalusuiuunuiinnudon anguil 55(8) azwiuin
aoulmuuvindndsnuusdunmulinansadononlniunyi  (component name) LY
“ClustergrammerComponent” lugalamninnoumudusudiaosifioas sduaunuvives
piameiunsueireulmuwitu  uazuansmanITieTeidsUnndelauinda
wosunsuwesneldnaumnuLueIiiLed

launfinAeumudususiaesvihmihnduinaninsivdsdoyassninneulnuum

]
a [ a

ndnuarudndu Fegudl 56 Useneudhe 2 Tuga 1) ama DynamicContentService
melulildZenld SystemJs vhmthillnanluganasaeulndudndufiamadeulifuszu
2) mand DynamicContentModule Twiinfismsssunoumuuesliudnduuanmans
Anszdt lunsdaldouudnduuuulauninlidedonsulmuws wu “Clustersrammer
Component”  aaulmuuviazudnmaluaesulng  dwsureulmunvlafigesnisaiiu
auuMILanmaInTEitesUdndunuulaudnliindeana DynamicContentModule
lugslugasioauaziiuuiin dynamic content Tuwanmansauandlug 57 nszuiu

[

Mmauvedlaudnaeumudugusiaes  J0ll 1)  IndivPatientAnalysisComponent
(parent component) Fadupeulmuusinaniidnisandsnsiaunuulawndin Tunis
Ueldoulandusng 9 aeldreulmuuid Sududesds@orsulmuusi (component

] o = (3 a a d'
name) MNATY (3U 57) uenanildsanunsadedouiand params Liisidy ieldlunis
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1
[y

TATgvkalagagiuiunszuunseanwuulUsunsuvestiniww thdslugirana Dyna
micContentModule 2) @and@ DynamicContentModule az\3unl¥9u  Dynamic
ContentService \fioasaduaunuduosnatdroulniuuyl uaz 3) aatd  Dynamic
ContentService avasauduaunugnaulifenand DynamicContentModule WuUDY
Falpsifa (asynchronous) \ieunsnaeulmuuvisanannsasumisiildinuauin dyna

mic content WAluwmuiwan

Parent Component (A ) Clustergrammer Component

<a?cp:;r?1¥:)ar1ne‘:ﬁ-lvngr?1t:]n=t”'C\uste rgrammerComponent™ > Dynamic Content <h2 class="page-title" >Clustergrammer</h2>
</app-dynamic-content> Handler <div id="cgm-container'> </div>

Parent Component

<app-parent-component>

|/ 77 \n
(B)

<app-dynamic-content [componentName]=" 'Clustergramm-éi-cu mponent™' >

Dynamic Content Handler

Clustergrammer Component
<app-clustergrammer-component>
<h2 class="page-title">Clustergrammer</h2>
<div id='cgm-container'> </div>

< /app-clustergrammer-component>

</app-dynamic-content>

</app-parent-component>

JUN 55 nalnmsyihauredlauniinneumuduauniiaes (A) uHunmnIsieuseseninmey
TMUU A NLaE AT AL B S LN TUBS ARl NLUYIMIg AW NABULNUALEUNEDS (B) TASIasnd

AN U TEPA AN DS WATULNDS MADLIWUUNAANNIU AU TN AB U UALTUMNADS

<«—————— Dynamic Content Handler —M——>

IndivPatientAnalysisComponent DynamicContentModule DynamicContentService ClustergrammerComponent

1 i T T
: ‘ : :
M Add <add-dynamic-content> | ' :

in template rl ' H

Call getComponent(componentName)
in DynamicContentService Retrieve component
instance
1) Pass params to the component instance i
2) Insert component into a specific DOM __Component instance
node .
.. Render component ___ i
i :
L h '
T i : '
' h
' ' I '
IndivPatientAnalysisComponent DynamicContentModule DynamicContentService ClustergrammerComponent

JUN 56: wHuNMLEASEIAUTRlANINABUIUALEUARDS
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6V ' (%
v a Y

NN 57 wansiedslauiinUandundnssldanulussuy RUN-ONCO lag
WiAfifidy  9nrainszaunsuanseanvesBuluianguiiedanesiiua-dud  wazih
nadlas1zunlalllansuuuauinuseusialauns  clustergrammerjs  [52] 310

[https://github.com/Maayanl ab/clustergrammer]

Tunsasaddndulnldululaiiinmilavi3anansusanneuenedas
clustergrammer.js 1taslunsuane dstunsunsasdlauiinudnsunazingsann
ansuRanmeueniifetuiselud 1) dWulng clustergrammerjs lugaunlsudénves
Fuoadlauazimuanisvasindsenarilui angularjson (gﬂﬁ 57(A) 2) adreudnaulm
fifinanade  ClustergrammerComponent LLaxﬂizmﬂﬁ’JLLUiLﬁ@L‘%ﬂﬂIﬁE’fﬁ?é’ﬁﬁﬁ@Qiu
1aus13 clustergrammer.js fag1anisisenly "declare var Clustergrammer: any” (E‘U‘ﬁl
57(8)) 3) \iunanaUdnaulsiensisd declarations (‘g‘U‘ﬁ' 57(C1)) entryComponents

(5UT 57(C2) uagdidauus mapping %ﬂﬁ’mumﬁum’la DynamicContentModule (3U

Y

a

7 57(C3)) 4) Ansaad DynamicComponentModule Upana IndivPatientAnaly
sisModule (E'U‘ﬁ 57(D))
lnvaana indivPatientAnalysisModule tiulugadiszuueenuuuliduniihsm

Uandu enslianziiuazuaninateyaluguiuuivainvay

angular.json (A DynamicContentModule C
qohteect ( { @NgModule({
"options": { declarations: [
"scripts": [..., clustergrammer.js] l ClustergrammerComponent, o~
¥ // Insert new component here a)
3 1,
¥ entryComponents: [
ClustergrammerComponent, )
ClustergrammerComponent (B) // Insert new component here (2)
]
|declare var Clustergrammer: any; ‘ 1))
export class DynamicContentModule {
IndivPatientAnalysisComponent (D) static mapping = {
ClustergrammerComponent, i
@NgModule({ // Insert new component here (3)
imports: [..., DynamicContentModule] };
}) }

JUT 57: nsivuaenlulidsng 9 Adndudmsunisiadslandusuulaundinluinannesy

RUN-ONCO

o 1 T a 1Y) s sy v ¢ . .
NAIDYNUANDUANALADIULNTULUBDIVIHU ﬂ']EJIUﬂ@@JIWLUUVIMaﬂ IndivPatient

AnalysisComponent ~ §insdstoneulniuuilageouldnd  params HIUWAN  app-


https://github.com/MaayanLab/clustergrammer

68

dynamic-content @aguil 58 wasenldlauinasumudusunaes lnawoiiaazasng
DUALAUNIVDIARALNDILNTULDTADUINUUYITUNN  wazasndunliluUesBlaTia M
MnuulaufinreumudusunaesaviduaLnuinlaunsnludsiumdaeain - app-

dynamic-content [BLAASNANITIATIZNAY clustergrammer js

Indiv Patient Component
<app-indiv-patient-component>
Omics Data Analysis

Analysis

Clustergrammer

Dynamic Content Handler
<app-dy i tent [comp tName]=""Cl gr C t'" [params]="patient">

Clustergrammer Component
<app-clustergrammer [params]="patient">

RNA-Seq

RNA-Seq Cancer Gene Group
RUN-CAQS.exp, RUN-CAO7.exp - OncoKB-52 - Update
@ Settings (k=3 using K-means clustering)

Clustergrammer

v N s @ ey 0
7 g9 & g o £ e e S SISy A oA
P2 gl e Lo F&F Oeqo%\&q’\oq\*/ QQ‘}Q\D”,\:.}’,\L,D;?

-

g ! 23 L)

& P O 2P
& F TP F @ L LR 4 ~

‘2 FLELPEFIEEFTIFLEELLE R4

FEEFLLEL

RUN-CAOS

RUNCAOMXDI I I III
-

< /app-clustergrammer>

< /app-dynamic-content>

</app-indiv-patient-component>

JUN 58: fegrawan1suandu clustergrammer.js Wibupesulniuwivgn (parent compo

nent) LUlAUNNNABULNUALIUALADS

TunseenuuuesdlaigesiasslufinisihaesTmuwindululdomd vonanils
uaasgiuvesdeyaifisliiesenisiiluliviooludeseniieatsudndul 1
fidnduseszuy  eeedlamwesianestulagtulslivinsteyansulsiuvesdifuua
widue  leefimaideslesdeyatuilfetestunziSeiitinadenisinulngoaslend
Fufis  uazuenanigsuinsteyamauansoonuesduiildaneiidueda Uil 59
LLﬁNﬁ’]ﬁUﬂ’]i%JUﬁQ‘aj@iﬂaLﬁaLLa@QNaL%QEUﬂ’]W@f’JEJ clustergrammer  {1uNEDLlA

\wosid lneaand ClustergrammerComponent @r3asue POST U8 /getRnaSeq
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ListForClustergrammer %w‘ﬂu endpoint ¥83U5DA getRnaSeqListForClustergrammer
neldnana DataProcessController TnenanassnanilaziSenldnata RnasegFacade
TunsiFengrnisnsiainnisuansesnvesduseiavitldszylndsedns (sample RNA-
Seq IDs) Fsmelusaataznmaauarugniesesteyanoudslulyl Rnasegservice
iieilnnsileusegiuteya uazi3onld RnaseqDao Witeashadds SELECT idendoyad
dioamsnngiutoya Tasthdswadwsiildndulussaana RnaseqService warditunzaa
wihnsudasesuldndildlvegluguuuuiinieudelou (Data Transfer Objects: DTOs)
dlo  ClustererammerComponent léisemsensuanieantesdy  asynsdeive
POST 1Uéf /clustergrammer Fadu endpoint 98341507 clustergrammer A glala

[ |

clustergrammer apipy (Jusegumsmeouladaeiile) lesazdanguuaziiasizi
ANUFLTUSYBINSUARIRBENVRE LSS Tneainieunladaedlelilndnnseudanasiiy
= & aa Ry o 1 i 1 v a = = 4 [ a = o o &

Fadunteuldiumnlunisdangu lawn danesiiue-tud uasdanesiiuwuudiuiu lag
nadnsTlaazgnuladlieglugunuueeudndi clustergrammerjs dmuald ety

I3 = o ]
wanaduunuAnusauLuaaa ClustererammerComponent saly

3.7.2 msfimwesiaildlumsiianeideys
mdoulataefilognesnuuuliaivayumsihanuresudndunuulaugn g
clustergrammer apipy #inisdedadidlumidenount  Hushegrweindewla
Faofile laedifledunsdnnduseiunisuanisanvesdumedanesiiumsdaudengy 1o
ud Saneifa-iud uazdanodfuuuudiduiu uenantSuhnanisiiesgildan
msdautangurhmaudasdeyalioglusuuutedmmesunsumaiimun lnstunaundn
Tumsiiugesiaddwiely 1) a¥elndde  clustererammer apipy  agldlnlanes

api/services (3U#l 60) 2) a¥1ausen clustergrammer() ioldlunisFwiameniidud

=

wagfmun endpoint e clustergrammer lulvld clustergrammer _apipy (5U#1 61)

megdlagazdendmiunisiiugeialunisinseideyasgluiden 4.7
dusunmaiUSeuiisunsuUsiuresRowessninedying 2 wia azvhuiwean?

wea (Structured Query Language: SQL) Wuwanlaguansdunounismbiluniaxuan

Q.
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data-anlys-api

api
algorithms
constants
models
services
A __init__.py

[ = clustergrammer_api.py ]

= cystoscape_api.py
= tmb_api.py
utils

docs

tests
o -gitignore
5 Dockerfile
@~ main.py
wp: README.md
= requirements.txt

JUN 60: suvianiiinlng clustergrammer_api.py Tunidnaunladaiedile

from flask import Blueprint, request, jsonify
from api.utils import app_util, data_preprocess as preprocessor

clustergrammer_api = Blueprint('clustergrammer_api', _ name__)
Endpoint
@clustergrammer_api.route(["/clustergrammer'], methods=['"POST'])
def clustergrammer():
req = request.get_json()

Request
files, items = preprocessor.prepare_data(req['sampleOmics']) | Ny
norm_gene, norm_sample, df = preprocessor.clustergrammer(files, items

sample_group = app_util.execute_module(norm_sample, |req['sampleClusger'])
gene_group = app_util.execute_module(norm_gene, [req['geneCluster’]) ¥

clustergrammer = app_util.clustergrammer(files, sample_group, gene_group, df)

gene_id = df[['gene_id']]
df_ideogram = preprocessor.ideogram(files, items, gene_id)
container, datatable = app_util.ideogram(df_ideogram, gene_group)

Response | output = {
"clustergrammer": clustergrammer,
"ideogram™: {
"container": container,
"datatable": datatable
e
}

return jsonify(output), 200

JUN 61: fregensleulusunsuiiiudrunsinsigvideyalulng clustergrammer_api.py
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Ui 4

NAN15I8LazasUs1uNa

[
va o

Tuunilideavihdnlafnwiuastunsuniseonuuuliluuni 3 uimungenduIsunas

Wosuuwuuysannsion s nulsauz Ui wazi g

4.1 AINSINVDITLUU

unannesugnesnLuuIiioanAudutoureIn sinykuuNIsuIgLLug lulsAus
=~ o P o a &Y v a A v ¥ Iy
Fegelirldszuvanunsadnnisuagiiasizitoyarasnuiedla 9NFUN 62 Wegthetusy
mssnwndupswsndndusdesdnszifitiediszuy wazrednnudeyamendinnnasives
135N lawn n193tadelse wensInen szuzvedlsauziss waznisadulse Tngszuuazyin

d‘ [ wa Y1 o wa Y &l 1 L} dy :il‘ o
nmswenlysiulseTagUelilaedalud®  ludUlsunseunmddnsiviniessn ez
Mogaguilledwinsliinaiiensiadiadenisnanenuguesdy  wenaNUUEINTOTANE
ngadvioanzidenlunnalavuiuiuediurinuazszezadlsausss 1enseuIunmnga
I1A5129197129¢ 19N 190005 AT LUL NI5DBASITALDNIUUNSN1THTIVTIANITLAAIDDNUBITUNIU

a ¢ =~ = | fal = @ e o w =

walulagonfiduweda uivazdmwanisnmaluguuuulndigenvselnadidndfiniudadu e

losunarldanunsailnadeyadunanosy

4.2 msdaiudayauszifguae (Patient Information Management)
sruuuinsddanisteyauszifgie  Tnedaiudeyaaaiivssleow  Joyaiiugiu
Yos5Ue 1y e Tuin Wend dhwiin diugs (U 63(A) uazUseiinsfinmunisiyin

Yourjthe LU JUN 63(8) uar JU 63(C) teyadiuynmauaztoyaiavidungauieiiugUag

A Yo Neg wunitnsusyyvu Jusu azligniaiulilussuy



RUN ONCO

Search > Patient Form

Patient

___<<incluge>> " Find Patient
i Manage Patient by HN

Nursing Staff

7
P

E

& ;
£ i
£ &

Oncologist
Mamage
Bluspemmen
v”7<1
Lab Staff

Find Pathological
by Patho No.

Manage
-Omics Data

|
<<extend>>
'

Upload EXP file

JUT 62: N NTIUYBITTUY

Find Biospecimen
by Ref No.

Clinical data Biospecimen Omics Analysis~

Logout

73

Patient Info
HN Gender Date of birth Race
HN620001 Male j 2019-06-29 = Asian j
Weight (kg) Height (m)
65.00 175 @
Survival follow up Variant call RNA Seq @
Vital Status Date of Last Followup Date of Death Date of Record Edit Delete
Alive 29 Jun 2019 01 Jul 201 8]
Survival follow up x
Vital Status Date of Last Followup Date of Record caneel m
Alive j 2019-06-29 ] 2019-07-01 ]
®
cancel
gih/l 63: TuppumsIaiutoyausyindgUae (A) nsenUseindUaglvd (B) sz iAns
Aanumstivinveithe Tasnsaaniily "+ Add" wag (C) TeyausyiinsAnaunsidin

vosrjthearduianlunsateyalnsnlulia
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4.3 M3daiudayan1enddn (Clinical Data Management)

szuuuINsddanisteyaniandin viidaiudeyaluseninansinaunissnuwle 3

Y a

BAULNNIALTY I YA TODDNUUULNUNTS AWTUNzaUUaonAe wazlinuuiugse

Y

o v a

AUae Joyanspatinutseandu 4 Ussinnndn 1) ns3fiadelsn (3UN 64(A) Useneusie

Y

a o

JuMdadelsa swad1nsuNTINIRENAN Usenousiy s¥aladn-10 wiu C18 Faldlunns
TIUNLAYITYTIUaLdenvadlsA malignant neoplasm of colon 2) N153HAdENINES
e JUT 64(8) uazgun 64(C) gnesnuuulidniiudeyadwieluil sianls Juidansiavy
W8 JUNTIBNUNIINYITINGUDITULLD ALILIVDINITHIARLDITUNID Snuwazupdliodan
wa A a '3 < Py | = a
wazAaNTRN1NTINe 1w wanuuSe Usenaume 1w 8010/9 galdlunisesunedssian
YBIUI5 carcinomatosis 3) svzvadlsANSa (UN 65) laihszuy TNM wee AJCC anld
U W UNTEezYadlse LN UYseinnseesuadlsnusise wazanannussny c SeuUay
LansilaensruzvedlsAusiSemuanwEN19Aaln (cT Stage) wazsveveos (cT substage)
= v A oA & a6 1 av v S o Ay A '
Puul Wiesidenasuia 2 flaa milafe cTxa wenInuuiiveyadu q 1 szuzvas
15AULLSIMNUANBAUENIIAATN TANZISINIUANBULNNEITINGT kag 4) n1satdulse wile
a & v [ I % v d' [ 3 v 1 v [ I3 a°/ 9 4:1' v (Y]
Ehanmulsaugsedounduilugn deyangniamiu lawn anusdaunduilug Jundeundu

Wuan

4.4 msdaiudayadaing (Biospecimen Management)
a [y < v a o 1% LY 1 <@ i 1 A
sruuuIMsdniuteyatiing Useneuluime Uszianvewiiegdiuiunsia loud 1Hen
\Welbe waviwaa UseinnueailelBie 1 colon fresh tissue, lung fresh tissue, overy fresh
tissue sWanls Aon1sudBenuds 1w -20° C, -20° C, liquid nitrogen 331AUShw 08

\AUMS29 19U RNAlater, snap freezing (gﬂﬁ 66)
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Logout

Search > Diagnoses

> Diagnosis Form

Diagnosis

®)

Pathology No

62-0001

a

SUN
Y

Date of tissue
01 Jul 2019
Pathological

Pathology Number

62-0001

Procedure (tissue assessment)

Biopsy

Morphology (1cb-0)

8010/9

Diagnosis Date 2019-07-01 ]
Primary Diagnosis ci8 Malignant neoplasm of colon
(Icp-10)

Pathological Cancer Stage Clinical Course

©

Site of Resection or

Biopsy Morphology (1cp-0y Edit Delete
colon 8010/9: Carcinomatosis
X
Date of tissue pathological Site of Resection or Biopsy .
report I

2019-07-01 1] colon

Type of tissue Histologic grade

j Pathology j 1 j

Carcinomatosis

save

cancel

64: TumpuMsiniudoyansidademenensiven (A) dindeyansitadelsaluntiae

(B) wiumsitadenianesingt lngmsadnida "+ Add" uag (C) Jeyan1sitadenianens

MedUnnlumstoyasnluli

Pathological

AJcC

6th

Type of stage

c

cT stage
(only neoadjuvant setting)

Tx j
M 1

Clinical stage
(only neoadjuvant setting)

l
Pathological stage

| Cancer Stage

T substage

a

M substage

a

Clinical Course

cN stage
(only neoadjuvant setting)

NO j b j

cN substage

Pathological substage

b 1
Cancel Save & Next

JUT 65: wuunlasunsenteyassesuadlsnuuss
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RUN ONCO Patient Clinical data Biospecimen Omics Analysis~ Logout

Search > Biospecimen Form

Patient Info

ID: HNB620001 Gender : Male Date of Birth : 29 Jun 2019

Weight (kg) : 65 Height (m) : 1.75 Race: Asian

Biospecimen

Biospecimen ID Sample Type Tissue Type Pathology Number
0001 Tissue = Colon Fresh tissue W 62-0001
Freezing Method Preservation Method Initial Weight (mg) Date of Sample Collection
-80°C - RNALater - 50.00 2019-07-01 i}
Date of Freezing
2019-07-01 ]

JUN 66: WuuneiunIandeyadving

4.5 M3daiuuan1snszidayalading (-Omics Data Management and Analysis)
szuuusnsdniudoeyaledind - Uszneulude  deyanisuusiuvesddiuiuauumduwe
(variant calls) @sl@ain WGS/WES uagnainszaunisuanieanvesdumemnaiin RNA-Seq

° 5% & Y s v v % wa v I
anansahinddeyariavuaigunanesy  lasludmihdanisteyauseiagUlununass

) [

WagaIumINaIay (JUN 67) seuvasyinniswenlesanuduiusseninedoyalelinduasdaing

Y 9

]
LY v =

Tidalud® anunsairdeyasnanliiwsizvsauiudoyadu 9 wu Guneusa (oncogene)

Y

v a o

MauUsiudeiugnssuiiieadesiuuziseiifinasenssnw  (actionable variant) lngess
lawad Yoyanisiiufdunusseningdlusiiu (protein-protein interaction) MNgIUTBYAANTI
wiodeyanisiag (pathway) 91ngiudeya KEGG PATHWAY Jusiu laeszuuliuinisnis
Anneideyaliednuuuysanmaifietislunsidadelsausds  uasdenldermnzauiy
fBusiar LN Bty

RUN-ONCO  gneaniuuslsifiauiavgugsinesonisnseldndulmi q fidaglums
AnneiuazuanssaiBsguam  Tnelugadinanazgnifimdgudeyauasuannalugisiu
st UdnBuflumdoufuunandlesy 1dun 1) maBsuileunisudsiuvesiidusewineda
9 2 3lle WAz 2) MIIATIEVHATATEAUNMITLARNIRENTDIETY

4.5.1 M3UTeuTisunswUsAuYeRowesenITring 2 wila (Variant Comparison)

mMafisuliisunsusiuvesiiduessnin®aingaesyiia (3UA 67) léun 0001

(Tissue) way 0002 (Blood) vesilresia HN620001 il actionable variant Buiifu



14

wilulugruteyasedland  GldssuvannsndenlidiBonidesns  Juandusud
67(A) unz 67(8) Bu MTOR grwuluwileifousn 0001 WES sl 11293367 uu
Taslouil 1 SafadnBs TA gunuiidaedada T Limunsnanetusiundsiludon
0002 WES Tngfu MTOR Wuduiinaneiiuduariiteyalugiudeyavesssdand Tng
fsvduvomdngusesiudl 34 vdnguiivdneeddndwiulsaunds  (compelling
clinical evidence in this indication) waz 4 wdngIUAivsNITInMdmSUTsANESe

(compelling biological evidence) ﬁﬂLLamﬂugﬂﬁ 67(C)

4.5.2 MIAATIERTTAUNSUERIDDNUBIBULEIST (Integrative Analysis of Gene
Expression Profiles)
mMyinzitihdeyaesiduedervesithenaty q 18 undangy (clustering)
A a ¢ v o & a I3 d' Y 2 1%
ielAsIzviANudITUsYeINIsIantoanTasBuNEiI 91n3UT 68(A) Jldszuuitendeya
¢ & = I oA 2 o '
asduednangUlanssnglarngubunssiiaula 1w OncokB-52 lag OncoKB-52

Uszneulumeduussa 52 Bunsnwlauasiismssnudldangiudeyasedeed wen

[
LY

N1 aﬁﬂejmﬁumﬁqﬁu 5 MimAsItle RUN-ONCO leiun ﬂa;uguuzL§ﬂﬁﬁﬂawm
desieniainuzisadildlvajae (High-risk colon cancer) Wu APC, AXINZ, BMPRI1A
nauBuNsSaiuILazuL595slY (Breast/Ovarian cancers) 1 BARD1, BRCA1, BRCA2
ﬂaq'mﬁumﬁaﬁswt,azﬂa (Head and Neck cancers) Wy DKCI, RTELI, TERT ngugu
uziSwewienlivie wWu MAX, TMEM127, VHL Jwiu wenanifldannsaden
danesfiumsinuuingulameiues lown danesiiue-Tud wazdanesfunuuafuty
1A8MUUA AL SUANYDINITIASIZNAD danasnuA-udwazAa (K value) windu 3
INFUN 68(B) WAAINAAATIENUUWNUTIAINTEUAIEY clustergrammerjs ATEHUNIS
= =& o | I3 1 o/ aa = 4 [ < 1 oA a [y
LaAnIeaNYesdY Jadauuseanily 3 Nqu AILITIA-HuEd sdunaiuingui 2 Awilseeu
A a o a ' a Y P

nsuanseanasaaiilaisuiudn 2 ngu N3UN 68(0) Jldanunsafnwinisuanieanyes
gulugunesnsiufduiussenindusfiunngudoyaanss Jafusiusudeyasinvay
5 wias lauA Neighborhood, Gene Fusion, Experiments Dueu ;ﬂ%’mmsmﬁaﬂ
B a < A ) ' v o A =~ < a oAl aa
uwaadeyanavdunsiaula ndiegnslavinisidentuusiie 4 8u 9nnqui 2 9l
JEAUNITHARIBBNVRITUEIER WA IDHI, IDH2, SRSF2, U2AF1 5UN 68(D) wananisd
Ufduiusseninalusiuangiudeyaanssluguuuunsineie cytoscapejs [44] uagny
nsdufduiussendnalusiu 2 g ldun 1) ggu IDHI uay IDH2 uag AEU SFSF2 uag

U2AF1 %38 U2AFBP
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Analysis HN

Variant Comparison - HN620001
Biospecimen @
Sequence type Sample source

WES - 0001 (Tissue), 0002 (Blood) hd ﬂ

Variant Call

VCF
0001_WES, 0002_WES - .B

Variant Comparison

OncoKB Variant Chrom Position Ref. Allelle Alt. Allelle Gene #1 #2
172796 G / A 1 n172796 G A MTOR v
111182261 GT / G 1 ma2261 GT G MTOR v
1187618 AT / A 1 ma7zeis AT A MTOR v
11270556 GA / G 1 11270556 GA G MTOR v
1M272636 C/ A 1 11272636 C A MTOR v
® 111293367 TA/ T 1 11293367 TA T MTOR v
115248250 CT / C 1 15248250 CT C NRAS
1ms2s~Known oncogenic X
1:M526| Isoform: ENSTO0000361445 @

115681 v
Gene Alteration Cancer Type Drugs Level
1:15681 v
E2014K Bladder Cancer Everolimus @
115682 v
115683 E2419K Bladder Cancer Everolimus @ v
115684 L1460P Renal Cell Carcinoma Temsirolimus 5] v
1:15684 . . v
MTOR L2209V Renal Cell Carcinoma Temsirolimus @
Showing 1to 15 of 104 1 /7 2 »
L2427Q Renal Cell Carcinoma Temsirolimus )
Q2223K Renal Cell Carcinoma Everolimus @
Oncogenic All Solid Tumors Temsirolimus, Everolimus o
Mutations

close

UM 67: wan1swIsuieunishusiuvesndueanTing 2 yilavasgUlgseinediu (A)

U 9

[

\FonnsileswviNg Variant Comparison uaznsensiagas HN620001 Litedumdiing
vouUeTefinan udndenussinvnmsiesgidduiuadu WES Taganunsadiending
wanvanevdaluastadeatu 1éud 0001 (Tissue), 0002 (Blood) wdsaniiu (B) 1Henla3d
vovlitail 0001 WES uag 0002 WES waznauyu “Update” waawsasusinguumtiae wae
(©) manillonsuvesensland drsiadeyasvaziBunnisnaneiiuduesdu MTOR uazeni

LT
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Analysis

Clustergrammer e @

RNA-Seq

RNA-Seq Cancer Gene Group
RUN-CAOS.exp, RUN-CAQ7.exp h OncoKB-52 v

©f Settings (k=3 using K-means clustering)

Clustergrammer

RUN-CAOS...

RUN-CAO7.exp

Cytoscape

©

Data source

Experimental, Database, Textmining -

Selected: experimental, database, textmining

. neighborhood fusion . phylogenetic . coexpression . experimental . database textmining
Genes
Gene ID ‘Gene Name Reference Group
ENSGO0000174775 HRAS n 3
/] ENSGO0000138413 IDH1 2 2
ENSGO0000182054 IDH2 15 2
ENSG00000096968 JAK2 9 1
ENSGO0000147050 KDMBA X 1
ENSGO0000157404 KIT 4 1
ENSGO00000133703 KRAS 12 1
ENSGO0000169032 MAP2K1 15 1
ENSGO0000135679 MDM2 12 1
ENSGO0000105976 MET 7 1
Showing 21 to 30 of 50 records Show: 100« ¢ 3 /5> »
SRSF2 U2AFBP

IDH1 IDH2

L3 U IS

U 68 mamTilATesisERUMIuanseenvesduLs3s (A) dennmsilanevina  cluster
grammer (B) 1donlWdBi8ndi RUN-CAO5 exp, RUN-CAO7.exp uawidannauiuuziifiaula
waznalyl “Update” Hadnsn1sdnnguavdsinguumtiiae (C) Wenuvaidayaanndayadanss
lnganunsaidenuvasoyanaty q uwaadlupsnfediu wdindn “Update” wag (D) n3w

a av o € ! 5 al a = 2/
LLﬁﬂ\‘iﬂ’]iNﬂ{]ﬁNW‘Nﬁ’i%‘WﬂﬂQI‘UW]‘L!“UENEJUﬂGUS‘Uﬁ’mQ‘Uu‘VIU'WEJ
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4.6 WauLATaIlaNdead 1WA UanduduLEaAINaULLIUDBlAlA DR LULR

(% [
A v A [ ¥

L% o d‘ = t:{l % g a 1

wannsvuYeaesesle (JUN 69) fided 1) lunsaianuwanuanduusiazasagsios
@ a d' S 9] Ly 1 £a d' & U Ly o @ =3 d' g a d'y
donduilatudusmmnuriuesdawesia 2) Wetudusnudnsa F99znsentousnduiines
ASE519 WU tmb-score 3) UandumanadlumeasnauInauLAIeIlnarinn1sas 19
wannSennuAnasluiinata DynamicContentModule 4) dtinaudanaasunn1euen
Afoan1sindsvuivendla  wazliirevdiduinoy  azdesilwdsinaniundinlvawmes
dropins tA3esiioazvinisinelndluddnanes assets wisuiuiumslngluesisd scripts
aelulg  angularjson Twenludd  Tunisndududilidesnisiiensindaraasddla 9
:’/ dyd,y :1' gfa ] ¥ d' = (4 g a [ 1 [
Tuneutidiuly 5) Wetuneunnegigndes n3edlevzdsdayalanduiinanludiosda

woiia Wetuiindeyasaly

—> Create a new plugin, then add
it to DynamicModule class.

/ Input
Username
Input
Password

Login to ONCO API

Is file
present in dropins
folder?

No

Is file has been
configured into
angular.json

Is login successful?
No

Move files from dropins
Input to assets folder
Component Name

Save new plugin info
via ONCO API

Is a component
exists?

Yes ‘/_‘
End

SUN 69:  WHUAIWLAAIEIAUNISVINUURIRIasiianaeasamuwanudnduuuliveadla
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4.7 WUINNNNITNAIUNARERAUANdUNTSAATIZHIN ¢ vuLNannWasy

wwanesu RUN-ONCO iiausluinemusilaliuinisteyaleiind 2 wiafe 1)

a v A 14

ToyansuUsHuTeRidue way 2) Jayasziun1swanioanveddu Unimundzfeslvydgld

vuwnannesy Jrzanansaeusdaiioveltuinisteyadiinails warlumse 7 uang
FENsUTMININunaanesulnlilday Beseazdending 9 aunsaguiiadslanaianuan
A,

VY v a

a a a & a v P
AN5199 7: 519015055 Iasnannasulaltiaunaiusaisenldaule

Y

AAu YaUsNg Tusnns

1 getVariantCallsBySampleld | Sengdayanisuusiuvesiiduuauuiidue

fhelaviisegns (Sample VCF D)

2 getRnaSeqListBySampleld | (SungUauaseiunIshanioanuedumeiaui

#9819 (Sample RNA-Seq ID)

Tughuseliazenshegsnsadrausnmsimid@ednd  (Tumor Mutational  Burden:
T™B) Badufiinuiinunisnaneiug Feduludondeudiuvesnmsdunniufudnanly
uwnaslosu laethdeyanisulsiuvesmidueaindeyadnlen (WES) unldlunisiesizi

nsassesianisAuanATeNd Stumeusil

1. ldslwaines data-anlys-api Baifvvesaldnvesmslinsizsiteyalofind nsads
Ina tmb_api.py WlulWawnes api/services (gﬂﬁ 70)

2. @$awsen calc tmb score() iisldlunsfummeniiiiud uazimun endpoint
%o calcTmbscore Tulvld tmb_api.py (‘3‘1J‘17i 71)

3. lufillawmes onco-web Fufulnawmesvesaldnvosiveada lasduanlnlames
570 (root folder) wodlusian lnefiurid1ds java —jar dynamic-component-jar-
with-dependenciesjar finouuudlas Uil 72) Faanslndd Duedesdiofign
W Tunndiady  WieldadmenlmuwilmifinassTuuunannoslilaesaluls
Tneaaulwiuln f\]zgﬂa%’lﬂﬁuﬁw}ﬁ src/shared/components/dynamic-content
nelaliames tmb-score (gﬂ‘ﬁ 73(A) Usznaulusaelng tmb-score.component

html uaz tmb-score.component.ts Wusiu wazusnainiaeslnuuriazgniiand
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lUdsmana DynamicContentModule & dynamic-content.module.ts laggnlud®

(U7t 73(8) 1itelinnnsldau

data-anlys-api
api

algorithms

constants

models

services
__init__.py
clustergrammer_api.py
cystoscape_api.py
tmb_api.py

utils
docs
tests
o -gitignore
o Dockerfile
main.py
i README.md
= requirements.txt

SUR 70: swndaiiiulndlvsvasassunladaiadite

Y

import time
import json

from flask import Blueprint, request
from api.utils import data_preprocess as preprocessor

tmb_api = Blueprint('tmb_api', __name__)

Endpoint

@tmb_api.route('/calcTmbScore', methods=['"POST'])
def calc_tmb_score():
start_time = time.time()

data = request.get_json() Request
Response = preprocessor.tmb_score(data[‘items'], data['exomeSize'])
print("--- %s seconds ---" % (time.time() - start_time))
json_string = json.dumps(tmb_score_result, default=lambda o: o.__dict__, ensure_ascii=False)

return json_string, 200

JUN 71: fregrnseulusunsuiiivdrunsinsizvideyaluld tmb_apipy

Y

nedas-MacBook-Pro:onco-web neda$ java -jar dynamic-component-jar-with-dependencies.jar
Welcome to RUN-ONCO Dynamic Component Generator.

Please Enter Username : admin

Please Enter Password :

Please Enter Component (e.g. tmb-score) : tmb-score
Generate component tmb-score successfully
nedas-MacBook-Pro:onco-web neda$

sUN 72: mssenlaeIasilainasisnaulnuuriluitasfnfsasuusnannasulilaednlula

Y



[import { TmbScoreComponent } from ”./tmh—score/tmh—score.component";]

@NgModule({

imports: [
CommonModule,
ReactiveFormsModule,
FormsModule,
TranslateModule. forChild(),
StepWizardModule,
OmicsAnalysisFormModule,
VariantAnalysisFormModule,
RnaSegAnalysisFormModule,
SharedServicesModule,
SharedDirectivesModule,
SharedPipesModule,
VariantComparisonModule,
ClustergrammerModule,
CytoscapeModule,
IdeogramModule

I,

declarations: [
PatientClustergrammerComponent,
PatientVariantComparisonComponent,

| TmbScoreComponent |

1,

entryComponents: [
PatientClustergrammerComponent,
PatientVariantComparisonComponent,

| TmbScoreComponent |
1

1
export class DynamicContentModule {
static mapping = {
PatientClustergrammerComponent,
PatientVariantComparisonComponent,
| TmbScoreComponent |

+

}

dynamic-content
patient-clustergrammer

patient-variant-comparison

tmb-score

B tmb-score.component.html

A € tmb-score.component.scss

A tmb-score.component.spec.ts

1} _tmb-score.component.ts

«—

'::\B;'ﬂ dynamic-content.module.ts

83

'g‘dﬁ 73: waanAsldiAIesile dynamic-component-jar-with-dependencies.jar TUswnsu

fananlazasenaulniuuyl tmb-score WaLLiNg18n1S tmb-score Wrlulumata Dynamic

ContentModule Tagenlusid (A) Twdsing ¢ f\]zagjﬁmﬁ src/shared/components/dynamic-

content nglalanes tmb-score waz (B) aAwlumata DynamicContentModule 4

unsneeAana TmbScoreComponent iorlan1slgau

[y
by

(Al
Y

4. \JeulUsunsudruuananaillng tmb-score.component.html Fadudiunneuldiu

dlY feenadu Werldnau “Update” (3U7 74) wsen updateVariantParams i

U Fausenilanmualifinatd TmbScoreComponent Tulwa tmb-score.

component.ts Avaglutunaudinll



Variant Call

<app varlant—ana

IVCF ~ |
0003_WES - Click "Update" button i

</app-variant-analysis-form>

84

tmb score component html

is- ' crlterla]- crlterla
(updatedChange)={' updateVarlantParams($event) >

of Settings (Exome size(Mb)=375) & Download

No. of all variants

No. of variants in protein coding

No. of variants w/ missense

No. of variants w/ missense w/ vaf>=1%
No. of variants w/ missense w/ vaf>=5%
No. of variants w/ stop_gained

No. of variants w/ stop_gained w/ vaf>=1%
No. of variants w/ stop_gained w/ vaf>=5%
No. of variants w/ frameshift_variant

No. of variants w/ frameshift_variant w/ vaf>=1%

No. of variants w/ frameshift_variant w/ vaf>=5%

14,571
10,839
1,993
1,925
299
m

109

16

174
166

50

388.56
289.04
5315

5133

;<tab|e class="table table-bordered margin-top-10">

<tbody>
<tr *ngFor="let tmbScore of tmbScoreResults; trackBy: trackByFn;">
<td>{{ tmbScore.typeDesc }}</td>
<td class="text-right">
{{ tmbScore.numOfVariant | formatCurrency:true:0 }}
</td>
<td class="text-right">
{{ tmbScore.rateOfVariant | formatCurrency }}

</td>

<td class="text-center" style="width: 50px">
<div [hidden]="tmbScore.level === null"

class="circle" [ngClass]="tmbScore.level"

</div>

</td>

</tr>
</tbody>
</table>

5U#l 74: fhegslusunsudrunanswalulild tmb-score.component.html

5. WeulusunsudumuauiveseSumdmindiuwananailig tmb-score.component

s WedldiSunuanisiuuaioud duaiuauazisen endpoint /sec/getVariant

CallsBySampleld veseadlaweiian unata DataService \ioRadayanishusiy

YosRduenay waviideyananadaslufl endpoint /calcTmbScore va3now

lagaedilonunana DataAnlysService (i‘lJ'Vl 75) Bawadnsiildayg gnaaludsdin

AIUAL LAYEIULARAIHANILEIAY (gﬂw 76)

tmb-score.component.ts

publiclupdateVariantParams(criteria: any)} void {

this.variantParams = criteria;

this.getVariantCallsBySampleld().then((res: any) =
if (res.responseStatus.responseCode === "ONC-SCC000') {

|this.calcTmbScore(res.data, this.tmbConfig.exomeSize)|

.then((x: any) => {
this.tmbScoreResults
i
bs
DK
+

= X;

private [getVariantCallsBySampleId()} Promise<{}> {
const p = new Promise((resolve) => {
this.dataService.connect('sec’, 'getVariantCallsBySampleld')
.then((res: any) => {
resolve(res); Request ONCO SERVICE endpoint
1) /sec/getVariantCallsBySampleld

N

return p;

private [calcTmbScore(variantCalls: any, exomeSize: number); Promise<{}> {

const

const req: any = { exomeSize: exomeSize, items: variantCalls };
= new Promise((resolve) => {
this.dataAnlysService.connect('calcTmbScore', req)
.subscribe((res: any) => {

resolve(res);

3

Request DATA ANLYS API

endpoint /calcTmbScore

1

return p;

JUN 75: fegrelusunsudrumuanlulig tmb-score.component.ts
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tmb-score.component.html tmb-score.component.ts

——

<app-variant-analysis-form EpublicEpdateVariantParams(criteria: any)} void {
[isMultiSelect]="false" [criteria]="criteria" + this.variantParams = criteria;
(updatedChange)=ﬁpdateVariantParams($event)"]> | this.getVariantCallsBySampleld().then((res: any) => {

</app-variant-analysis-form> if (res.responseStatus.responseCode === 'ONC-SCC000") {

<table ciass="tabie tabie-bordered margin-top-10"% this.calcTmbScore(res.data, this.tmbConfig.exomeSize)

1 then((x: any) =>
<tbody> [ ] —
<tr *ngFor="let tmbScore of{tmbScoreResults; ; . [this.tmbScoreResults = x;
trackBy: trackByFn;"> i

<td>{{ tmbScore.typeDesc }}</td>
<td class="text-right"> |
{{ tmbScore.numOfVariant | formatCurrency:true:0 }}::

</td>
<td class="text-right">
{{ tmbScore.rateOfVariant | formatCurrency }}

</td>

<td class="text-center" style="width: 50px">
<div [hidden]="tmbScore.level === null"

class="circle" [ngClass]="tmbScore.level"

</div>

</td>

<ftr>
</tbody>
</table>

JUN 76: M999usuiusEnIeadLLanINaLALEIUAITUAY

4.8 \3asiiefldlunsesnuuunazimunszuy

o unamosugnianlusiuuuduieundindy TeRrsanandedded 1) 414
annsodlfnussuuiuduoriees Sdedendoutussuuufitinig 2 ssuvasgn
RosaliTidsunesdunany Sahedonisuimsdants Wy msfndalusunsugeld s
drsesdioya 1Hudu uenandsruugnesniuuliikenmahauvesdiuiu (front-end) oon
Mndmwesia (back-end) Treanamdudoulunisiaunssuy uasdelinsiafiszuy
s

el duimudaveulunsiiugeansiessilml  Sududesdonnrwlusunsud
advayuanUnenssudpeulnuudt lain uena1s (angular) Suena (react) uaz T3L0d
(vuejs) Wusu usiidiesuesnansiatvayunuugulumai-aeulnsaaes Jaiamuniude

waanans westu 7.2 Tumsiauwesia ldhauSaym (spring boot) et 1.5.6 Fadu

a

as Y] ! a as . ) a
wisuIsniiausegenanausansuisn (spring framework) lagaiuayuLuusUanuAY
SNa 1) H o a ad Aa Jgv v v . ° |
FBuantu venanllddilaviznugrunfaadvmieulda (starter library) wagnisfimuaen
e 9 igwlud® (auto configuration) s &anAdugsenlunisiauilusunsy
HornalIaunilioudisn s (ava)  WWsuNsuasieuuuad@y (Java  Virtual
Machine: JVM) fsUaendy dmsuimulasdeyasenitdumaldeinguasieduiug liihle
\wesiun (hibernate) 11058u 5.2.10 Tdnusuivausayn dadudnansiiennnnuduiug
seninsdaulanduaradoya  lneazadauasUszananaeadiuea (Structured Query
Language: SQL) wuusalud@annusensis q wsspand lavesiuadudumsudsnilasu

Audley sesfumaiensiedugudeyavateviandvie nswWisubevesgiudeyaaylids
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wansenule 9 AulAn lnegiutoyadeduiusinldne wneeafuea (MySQL) Lastu 5.7.21

I3 v A

Wugruvauan

<9 Y

Lifaaduanltatewardeuldausgnawnsvaty  1agsadsuNISIANITNIIULSGA

FulaNsAIUANAIENSaNAY  (concurrency) wenNUunanWesuaINsafnnAslalagde

[

NUABDNLNDS AISUN 77

Y

Host
Docker 1 : Docker 2 : Docker 3 :
' ONCO DB ONCO API L
BATCH
(Database) (Back-end)
| Docker 4 . Docker 5
ONCO WEB Data Analysis
(Front-end) APL

onco-network

Internet

=

SUN 77: amsaunisiasaunaniosy
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unN 5

#3UNan15AY

5.1 #3UNaN133Y

WeinusatuidnauegondwisunannasukuuysaNMsiian sunmeduiug1vedlsa

2 =

uzi59 Jslasuniseenuuukaziauieswisauazmnigudidelsauzisuazlsaneiua

v

MeusnIsMsdaiudeyavierdtn Jeyanenedinet deyadaing uavindeyawaiilun

¢

AnsgviTiiudeyalelindsine o siuvidteyaannguteyaaisisaugineItes wetieluns

b

‘5“‘@@]5&1%3@%LLUULmeaﬂﬂi%’ﬂmimmﬁqﬁﬁmmaﬁwaﬁ’uﬁﬂwu&iaziw TAgiinSANAI
Uandumsiinseiiazianwaisguamuninannesumeandnenssufidnaue 1wy ae
aunladaieiile wazn1sfndslanduwuulawiin Fedengulunishndazaiunsausuusale
f o ay v o | a &Y v = = Y a
e AeilauansliludiegunisiessideyaUseneumey  MsUSeuliigun1sulsHuYed
Wuwenn®iing 2 wiavefiiesedieriuuaznisinziseAunisuanioonvosduuzise
Mg clustergrammer.js wagkanINTHUSaNTUSTEnINElUTAUAING UBYARTIAIE cysto

scope.js Usnandlanunsafnssunannesulalaeitenignenines

5.2 wumeidgTuaunan
dmsunisAnwireluasiauisaniuugIuteyansassunisusuwasiianantdnimu
warAEvaINangvesteyaleind  TINNIN1IATIRERULIBITUVRIRUNB9BY  (reference

genome) ludayanisuusiuvesdduuauudidue wenaninisAnwnguuneduasesioya

'
a

druypraieimusenuuugudeyalisessuldudandntu  wasihauladmsunuidediv

LB
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AANUIN N.

m131951udaya (Database) vasganduITUWanWasa RUN-ONCO

wauynsudaya (Data Dictionary)

1. TB_C_CHANNEL

89

Column Name Data Type Description
CHANNEL 1D INT(11) Channel ID
CHANNEL CODE VARCHAR(50) | Channel code
CHANNEL_NAME VARCHAR(100) | Channel name
STATUS VARCHAR(50) Status
SYSTEM ID INT(11) System 1D

2. TB_C_DATA_ANLYS

Column Name Data Type Description
PARAM ID INT(11) Paramerter ID
PARAM_CODE VARCHAR(50) | The code of the parameter
PARAM_NAME VARCHAR(100) | The name of the parameter
PARAM TYPE VARCHAR(30) The type of the parameter
SEQ NO INT(11) Sequence number
CREATE_USER ID BIGINT(20) Create user
CREATE_DATE DATETIME Create date
UPDATE_USER ID BIGINT(20) Update user
UPDATE DATE DATETIME Update date

3. TB_C_DATA_VERSION

Column Name Data Type Description
DATA VER ID INT(11) Data version ID
DATA DATE DATE Data date
DATA TYPE VARCHAR(50) Data type




3. TB_C_DATA VERSION (#19)

90

Column Name Data Type Description
VERSION VARCHAR(20) Data version
IS DEFAULT VARCHAR(1) Default flag
CREATE_USER ID BIGINT(20) Create user
CREATE_DATE DATETIME Create date
UPDATE_USER ID BIGINT(20) Update user
UPDATE DATE DATETIME Update date

4. TB_C_DYNAMIC_CONTENT

Column Name Data Type Description
COMP_ID INT(11) Component ID
ANALYSIS NAME VARCHAR(100) | Analysis name
COMPONENT NAME VARCHAR(255) | Component name
INPUT _FIELD VARCHAR(100) | Input field
MODULE_NAME VARCHAR(255) | Module name
MODULE_PATH VARCHAR(1000) | Module path
DATA TYPE_ANLYS VARCHAR(50) Data type analysis
STATUS VARCHAR(50) Status
CREATE_USER ID BIGINT(20) Create user
CREATE_DATE DATETIME Create date
UPDATE_USER ID BIGINT(20) Update user
UPDATE_DATESs DATETIME Update date

5. TB_C_MENU

Column Name Data Type Description
MENU _ID INT(11) Menu ID
MENU_CODE VARCHAR(50) | Menu code
MENU_NAME VARCHAR(100) | Menu name
ROUTER_LINK VARCHAR(150) | Router link




5. TB_C_MENU (sig)

91

Column Name Data Type Description
SEQ NO INT(11) Sequence number
STATUS VARCHAR(50) Status
CREATE_USER ID BIGINT(20) Create user
CREATE_DATE DATETIME Create date
UPDATE_USER ID BIGINT(20) Update user
UPDATE DATE DATETIME Update date

6. TB_C_PARAM

Column Name Data Type Description
PARAM ID INT(11) Parameter ID
PARAM_CODE VARCHAR(2) Parameter code
PARAM_NAME VARCHAR(30) Parameter name
PARAM_TYPE VARCHAR(30) Parameter type
SEQ NO INT(11) Sequence number
STATUS VARCHAR(50) Status
CREATE_USER ID BIGINT(20) Create user
CREATE_DATE DATETIME Create date
UPDATE_USER ID BIGINT(20) Update user
UPDATE_DATE DATETIME Update date

7. TB_C_ROLE

Column Name Data Type Description
ROLE_ID INT(11) Role ID
ROLE CODE VARCHAR(50) | Role code
ROLE _NAME VARCHAR(100) | Role name
SEQ NO INT(11) Sequence number
STATUS VARCHAR(50) Status




7. TB_C_ROLE (s9)

92

Column Name Data Type Description
CREATE_USER ID BIGINT(20) Create user
CREATE_DATE DATETIME Create date
UPDATE_USER ID BIGINT(20) Update user
UPDATE DATE DATETIME Update Date

8. TB_C_SCREEN

Column Name Data Type Description
SCREEN 1D INT(11) Screen 1D
SCREEN_CODE VARCHAR(50) | Screen code
CREATE _DATE DATETIME Create date
SCREEN_ NAME VARCHAR(200) | Screen name
ROUTER_LINK VARCHAR(150) | Router link
STATUS VARCHAR(255) | Status
UPDATE DATE DATETIME Update date
CREATE_USER ID BIGINT(20) Create user
UPDATE_USER ID BIGINT(20) Update user
MENU_ID INT(11) Menu ID
SEQ NO INT(11) Sequence number

9. TB C_SYSTEM

Column Name Data Type Description
SYSTEM ID INT(11) System 1D
SYSTEM_CODE VARCHAR(50) | System code
SYSTEM_NAME VARCHAR(100) | System name

STATUS

VARCHAR(50)

Status




10. TB_M_ACTIONABLE VARIANT

93

Column Name Data Type Description
ACT VAR ID INT(11) Actionable variant 1D
ALTERATION VARCHAR(100) | Alteration
CANCER_TYPE VARCHAR(100) | Cancer type
DRUG_ABSTRACT VARCHAR(1000) | Drug abstract
DRUG_PMIDS VARCHAR(500) | Drug PMIDS
DRUGS VARCHAR(500) | Drugs
ENTREZ GENE_ID VARCHAR(50) Entrez gene ID
GENE VARCHAR(50) Gene
ISOFORM VARCHAR(20) Isoform
LEVEL VARCHAR(2) Level
PROTEIN_ CHANGE VARCHAR(100) | Protein change
REF_SEQ VARCHAR(20) Ref Seq
DATA VER ID INT(11) Data version ID

11. TB_M_BLOOD TYPE

Column Name Data Type Description
BLOOD TYPE ID INT(11) Blood type ID
BLOOD_TYPE CODE VARCHAR(2) Blood type code
CREATE_DATE DATETIME Create date
BLOOD_TYPE_NAME VARCHAR(30) | The name of the blood type
STATUS VARCHAR(50) Status
UPDATE DATE DATETIME Update date
CREATE_USER ID BIGINT(20) Create user
UPDATE_USER_ID BIGINT(20) Update user




12. TB_M_CANCER GENE

94

Column Name Data Type Description
GENE_ID INT(11) Gene ID
CREATE_DATE DATETIME Create date
GENE_NAME VARCHAR(250) | Gene name
UPDATE_DATE DATETIME Update date
GRP_GENE_ID INT(11) Group gene ID
CREATE_USER ID BIGINT(20) Create user
UPDATE_USER ID BIGINT(20) Update user

13. TB.M CANCER_GENE GROUP

Column Name Data Type Description
GRP_GENE_ID INT(11) Cancer gene group 1D
CREATE_DATE DATETIME Create date
GRP_GENE_NAME VARCHAR(255) | The name of the cancer gene group
STATUS VARCHAR(50) Status
UPDATE _DATE DATETIME Update date
CREATE_USER ID BIGINT(20) Create user
UPDATE_USER ID BIGINT(20) Update user

14. TB_M_CELL_LINE TYPE

Column Name Data Type Description
CL_TYPE ID INT(11) Cell line type ID
CL_TYPE_CODE VARCHAR(3) The code of the cell line type
CREATE_DATE DATETIME Create date
CL_TYPE _NAME VARCHAR(20) | The name of the cell line type
STATUS VARCHAR(50) Status
UPDATE_DATE DATETIME Update date
CREATE_USER ID BIGINT(20) Create user
UPDATE_USER_ID BIGINT(20) Update user




15. TB_M CELL TYPE

95

Column Name Data Type Description
CELL _TYPE_ID INT(11) Cell type ID
CELL TYPE CODE VARCHAR(2) The code of the cell type
CREATE_DATE DATETIME Create date
CELL TYPE_NAME VARCHAR(20) The name of the cell type
STATUS VARCHAR(50) Status
UPDATE_DATE DATETIME Update date
CREATE_USER ID BIGINT(20) Create user
UPDATE_USER ID BIGINT(20) Update user

16. TB_M_FREEZE_METHOD

Column Name Data Type Description
FREEZE METH_ID INT(11) Freezing method ID
FREEZE METH CODE VARCHAR(2) The code of freezing method
CREATE_DATE DATETIME Create date
FREEZE METH_NAME VARCHAR(20) | The name of freezing method
STATUS VARCHAR(50) Status
UPDATE DATE DATETIME Update date
CREATE_USER ID BIGINT(20) Create user
UPDATE_USER ID BIGINT(20) Update user

17. TB_M_GENDER

Column Name Data Type Description
GENDER_ID INT(11) Gender ID
GENDER CODE VARCHAR(2) The code of the gender
CREATE_DATE DATETIME Create date
GENDER NAME VARCHAR(20) | The name of the gender
SEQ NO INT(11) Sequence number




17. TB_M_GENDER (sig)

96

Column Name Data Type Description
STATUS VARCHAR(50) Status
UPDATE_DATE DATETIME Update date
CREATE_USER ID BIGINT(20) Create user
UPDATE_USER ID BIGINT(20) Update user
18. TB_.M_ICD
Column Name Data Type Description
ICD_ID INT(11) ICD ID
ICD_CODE VARCHAR(20) ICD code
ICD_DESC VARCHAR(500) | The description of the ICD
ICD NAME VARCHAR(150) | The name of the ICD
DATA VER ID INT(11) Date version ID
19. TB M_ICD_O
Column Name Data Type Description
ICD O ID INT(11) ICD-O ID
ICD_O CODE VARCHAR(20) The code of the ICD-O
ICD_O _DESC VARCHAR(500) | The description of the ICD-O
ICD_O NAME VARCHAR(150) | The name of the ICD-O
DATA VER ID INT(11) Data version ID
20. TB_M_PATIENT
Column Name Data Type Description
PATIENT ID BIGINT(20) Patient ID
BIRTH_DATE DATE Birth date
CREATE_DATE DATETIME Create date
DEATH DATE DATE Death date
HEIGHT DECIMAL(5,2) Height




20. TB_M_PATIENT (si®)

971

Column Name Data Type Description
HN VARCHAR(20) Hospital number
STATUS VARCHAR(50) Status
UPDATE_DATE DATETIME Update date
WEIGHT DECIMAL(5,2) Weight
CREATE USER ID BIGINT(20) Create user
GENDER ID INT(11) Gender ID
RACE_ID INT(11) Race ID
UPDATE_USER ID BIGINT(20) Update user

21. TB_M_PRESERVE_METHOD

Column Name Data Type Description
PRESERV_METH__ID INT(11) Preserve method ID
PRESERV_METH CODE VARCHAR(2) The code of the Preserve method
CREATE_DATE DATETIME Create date
PRESERV_METH NAME VARCHAR(20) | The name of preserve method
STATUS VARCHAR(50) Status
UPDATE DATE DATETIME Update date
CREATE_USER ID BIGINT(20) Create user
UPDATE_USER ID BIGINT(20) Update user

22. TB_ M _RACE

Column Name Data Type Description
RACE ID INT(11) Race ID
CODE VARCHAR(2) The code of the race
CREATE_DATE DATETIME Create date
NAME VARCHAR(255) | The name of the race
STATUS VARCHAR(50) Status




22. TB_M RACE (sig)
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Column Name Data Type Description
UPDATE_DATE DATETIME Update date
CREATE_USER ID BIGINT(20) Create user
UPDATE_USER ID BIGINT(20) Update user

23. TB_M_SAMPLE TYPE

Column Name Data Type Description
SMP_TYPE ID INT(11) Sample type ID
SMP_TYPE CODE VARCHAR(2) The code of the sample type
CREATE _DATE DATETIME Create date
SMP_TYPE NAME VARCHAR(30) The name of the sample type
STATUS VARCHAR(50) Status
UPDATE DATE DATETIME Update date
CREATE_USER ID BIGINT(20) Create user
UPDATE_USER ID BIGINT(20) Update user

24. TB_M_SEQ TYPE

Column Name Data Type Description
SEQ_TYPE_ID INT(11) Sequencing type 1D
SEQ TYPE_CODE VARCHAR(2) The code of the sequencing type
CREATE_DATE DATETIME Create date
SEQ _TYPE_NAME VARCHAR(20) The name of the sequencing type
STATUS VARCHAR(50) Status
UPDATE DATE DATETIME Update date
CREATE_USER ID BIGINT(20) Create user
UPDATE_USER ID BIGINT(20) Update user
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Column Name Data Type Description
TISSUE_PROC ID INT(11) Tissue procedure ID
TISSUE_PROC_CODE VARCHAR(2) The code of the tissue procedure
CREATE_DATE DATETIME Create date
TISSUE_PROC_NAME VARCHAR(30) The name of the tissue procedure
STATUS VARCHAR(50) Status
UPDATE DATE DATETIME Update date
CREATE_USER ID BIGINT(20) Create user
UPDATE_USER ID BIGINT(20) Update user

26. TB M TISSUE TYPE

Column Name Data Type Description
TISSUE TYPE ID INT(11) Tissue type ID
TISSUE_TYPE_CODE VARCHAR(2) The code of the tissue type
CREATE_DATE DATETIME Create date
TISSUE_TYPE_NAME VARCHAR(30) | The name of the tissue type
STATUS VARCHAR(50) Status
DATA TYPE VARCHAR(1) Data type
UPDATE DATE DATETIME Update date
CREATE_USER ID BIGINT(20) Create user
UPDATE_USER ID BIGINT(20) Update user

27. TB_M_USER

Column Name Data Type Description
USER ID BIGINT(20) User ID
CREATE_DATE DATETIME Create date
FIRST_NAME VARCHAR(255) | First name
LAST NAME VARCHAR(255) | Last name
PASSWORD VARCHAR(100) | Password




27.TB_M_USER (si®)

100

Column Name Data Type Description
STATUS VARCHAR(50) Status
UPDATE_DATE DATETIME Update date
USERNAME VARCHAR(50) Username
CREATE USER ID BIGINT(20) Create user
UPDATE_USER ID BIGINT(20) Update user

28. TB_M_VITAL_STATUS

Column Name Data Type Description
VITAL STATUS ID INT(11) Vital status ID
VITAL_STATUS CODE VARCHAR(2) The code of the vital status
CREATE_DATE DATETIME Create date
VITAL STATUS NAME VARCHAR(20) | The name of the vital status
STATUS VARCHAR(50) Status
UPDATE DATE DATETIME Update date
CREATE_USER ID BIGINT(20) Create user
UPDATE_USER ID BIGINT(20) Update user

29. TB_ T _ATTACHMENT

Column Name Data Type Description
ATTACHMENT _ID BIGINT(20) Attachment 1D
CONTENT TYPE VARCHAR(255) | Content type
CREATE_DATE DATETIME Create date
FILE NAME VARCHAR(255) | File name
FILE_PATH VARCHAR(255) | File path
FILE_SIZE BIGINT(20) File size
STATUS VARCHAR(50) Status
UuiD VARCHAR(255) | UUID

CREATE_USER ID

BIGINT(20)

Create user
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Column Name Data Type Description
BIOSPECIMEN _ID BIGINT(20) Biospecimen ID
COLLECT _SAMPLE_DATE DATE The date of collect sample
CREATE_DATE DATETIME Create date
FREEZE DATE DATE Freeze date
INITIAL_WEIGHT DECIMAL(19,2) | Initial weight
REF _NO VARCHAR(20) Reference number
STATUS VARCHAR(50) Status
UPDATE_DATE DATETIME Update date
BLOOD_TYPE ID INT(11) Blood type ID
CELL LINE TYPE ID INT(11) Cell line type ID
CELL TYPE_ID INT(11) Cell type ID
CREATE_USER ID BIGINT(20) Create user
FREEZE METHOD _ID INT(11) Freezing method ID
PATHOLOGICAL ID BIGINT(20) Pathological ID
PATIENT _ID BIGINT(20) Patient ID
PRESERVE_METHOD _ID INT(11) Preserve method ID
SAMPLE TYPE ID INT(11) Sample type ID
TISSUE TYPE ID INT(11) Tissue type ID
UPDATE_USER ID BIGINT(20) Update usesr

31. TB_T_CANCER STAGE

Column Name Data Type Description
STAGE_ID BIGINT(20) Stage ID
AJCC INT(11) AJCC
CN_STAGE INT(11) cN stage
CN_SUBSTAGE INT(11) cN substage
CT_STAGE INT(11) cT stage
CT_SUBSTAGE INT(11) T substage
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Column Name Data Type Description
CLINICAL STAGE INT(11) Clinical stage
M STAGE INT(11) M stage
M _SUBSTAGE INT(11) M substage
PN STAGE INT(11) pN stage
PN SUBSTAGE INT(11) pN substage
PT STAGE INT(11) pT stage
PT SUBSTAGE INT(11) pT substage
PATHO SUBSTAGE INT(11) Pathological substage
PATHOLOGICAL STAGE INT(11) Patholosgical stage
STAGE TYPE INT(11) Stage type
YPN_STAGE INT(11) ypN stage
YPN_ SUBSTAGE INT(11) ypN substage
YPT STAGE INT(11) ypT stage
YPT SUBSTAGE INT(11) ypT substage
DIAGNOSIS 1D BIGINT(20) Diagnosis 1D

32. TB T CLINICAL_COURSE

Column Name Data Type Description
COURSE_ID BIGINT(20) Course ID
RECORD_DATE DATE The date of record
RECURRENCE DATE DATE The date of recurrence
RECURRENCE_STATUS INT(11) Recurrence status
STATUS VARCHAR(50) Status
DIAGNOSIS 1D BIGINT(20) Diagnosis ID
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Column Name Data Type Description
CLINICAL_DATA ID BIGINT(20) Clinical data ID
CREATE_DATE DATETIME Create date
REF NO VARCHAR(20) Reference number
STATUS VARCHAR(50) Status
UPDATE DATE DATETIME Update date
CREATE_USER ID BIGINT(20) Create user
PATIENT ID BIGINT(20) Patient ID
UPDATE_USER ID BIGINT(20) Update user

34. TB T DIAGNOSIS

Column Name Data Type Description
DIAGNOSIS ID BIGINT(20) Diagnosis 1D
DIAGNOSIS_DATE DATE Diagnosis date
PRIMARY DX _CODE VARCHAR(20) The code of the primary diagnosis
PRIMARY DX _NAME VARCHAR(150) | The name of the primary diagnosis
STATUS VARCHAR(50) Status
CANCER STAGE ID BIGINT(20) Cancer stage ID
CLINICAL_DATA ID BIGINT(20) Clinical data ID

35. TB_T_PATHOLOGICAL

Column Name Data Type Description
PATHOLOGICAL ID BIGINT(20) Pathological ID
HISTOLOGIC_ GRADE INT(11) Histologic grade
PATHO NO VARCHAR(255) | Pathology number
RESECTION BIOPSY SITE | VARCHAR(255) | Resection biopsy site
STATUS VARCHAR(50) Status
TISSUE_REPORT DATE DATE Tissue report date
DIAGNOSIS ID BIGINT(20) Diagnosis ID
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Column Name Data Type Description
TISSUE_PROCEDURE _ID INT(11) Tissue procedure ID
TISSUE TYPE ID INT(11) Tissue type ID
MORPHOLOGY CODE VARCHAR(20) | The code of the morphology
MORPHOLOGY NAME VARCHAR(150) | The name of the morphology
36. TB_ T _RNA SEQ
Column Name Data Type Description
RNA SEQ ID BIGINT(20) RNA-Seq ID
COVERAGE DECIMAL(12,6) | Coverage
END INT(11) End
FPKM DECIMAL(12,6) | FPKM
GENE_ID VARCHAR(100) | GENE ID
GENE_NAME VARCHAR(250) | GENE name
REF VARCHAR(250) | Reference
START INT(11) Status
STRAND VARCHAR(10) Strand
TPM DECIMAL(12,6) | TPM
SAMPLE_RNA SEQ ID BIGINT(20) Sample RNA-Seq ID

37. TB_T _ROLE_DYNA CONTENT

Column Name Data Type Description
ROLE_ID INT(11) Role ID
COMP_ID INT(11) Dynamic component ID
38. TB_T_ROLE SCREEN
Column Name Data Type Description
ROLE_ID INT(11) Role ID
SCREEN_ID INT(11) Screen ID
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Column Name Data Type Description
SAMPLE _RNA SEQ ID BIGINT(20) Sample RNA-Seq ID
CREATE_DATE DATETIME Create date
IMPORT _DATA DATE DATETIME Import date date
STATUS VARCHAR(50) Status
ATTACHMENT _ID BIGINT(20) Attachment ID
BIOSPECIMEN _ID BIGINT(20) Biospecimen ID
CREATE_USER ID BIGINT(20) Create user
PATIENT ID BIGINT(20) Patient ID

40. TB_ T _SAMPLE VARIANT

Column Name Data Type Description
SAMPLE VAR ID BIGINT(20) Sample variant 1D
ANNOTATED DATE DATETIME Annotated date
CREATE_DATE DATETIME Create date
IMPORT DATA DATE DATETIME Import date date
STATUS VARCHAR(50) Status
ATTACHMENT _ID BIGINT(20) Attachment ID
BIOSPECIMEN _ID BIGINT(20) Biospecimen 1D
CREATE_USER ID BIGINT(20) Create user
PATIENT ID BIGINT(20) Patient ID
SEQUENCE_TYPE_ID INT(11) Sequencing type 1D

41. TB_T_SEQUENCE

Column Name Data Type Description
SEQUENCE _ID BIGINT(20) Sequence ID
CREATE_DATE DATE Create date
DATA TYPE VARCHAR(1) Data type
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Column Name Data Type Description
SEQUENCE_NO INT(11) Sequence number
UPDATE_DATE DATETIME Update date
VERSION INT(11) Sequence version

42. TB_ T SURVIVAL FOLLOWUP

Column Name Data Type Description
FOLLOWUP_ID BIGINT(20) Survival follow up ID
DEATH DATE DATE Death date
LAST FOLLOWUP_ DATE DATE Last follow up date
RECORD_DATE DATE Record date
STATUS VARCHAR(50) Status
PATIENT ID BIGINT(20) Patient ID
VITAL_STATUS ID INT(11) Vital status ID

43. TB_T_USER ROLE

Column Name Data Type Description
USER ID BIGINT(20) User ID
ROLE_ID INT(11) Role ID

44. TB_T_VARIANT ANNOTATION

Column Name Data Type Description
VAR ANN_ID BIGINT(20) Variant annotation 1D
ALLELE VARCHAR(1000) | Allele
AMINO_ACIDS VARCHAR(100) | Amino acids
BIOTYPE VARCHAR(100) | Biotype
CDNA_POSITION VARCHAR(100) | CDNA position
CDS_POSITION VARCHAR(100) | CDS position
CODONS VARCHAR(255) | Codons
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Column Name Data Type Description
CONSEQUENCE VARCHAR(100) | Consequence
CREATE_DATE DATETIME Create date
DISTANCE VARCHAR(100) | Distance
EXISTING_VARIANTION VARCHAR(500) | Existing variantion
EXON VARCHAR(100) | Exon
FEATURE VARCHAR(100) | Feature
FEATURE TYPE VARCHAR(100) | Feature type
FLAGS VARCHAR(255) | Flags
GENE VARCHAR(250) | Gene
HGNC ID VARCHAR(100) | HGNC ID
HGVSC VARCHAR(255) | HGVSC
HGVSP VARCHAR(255) | HGVSP
IMPACT VARCHAR(100) | Impact
INTRON VARCHAR(100) | Intron
ONCOKB_ANNOTATED VARCHAR(1) OncoKB annotated
PROTEIN_POSITION VARCHAR(100) | Protein position
STRAND VARCHAR(100) | Strand
SYMBOL VARCHAR(100) | Symbol
SYMBOL_SOURCE VARCHAR(100) | Symbol source
UPDATE_DATE DATETIME Update date
CREATE_USER ID BIGINT(20) Create user
SAMPLE_VAR_ID BIGINT(20) Sample variant 1D
UPDATE_USER_ID BIGINT(20) Update user

VAR ID

BIGINT(20)

Variant call ID
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Column Name Data Type Description
VAR_ID BIGINT(20) Variant call ID
ALT ALLELE VARCHAR(1000) | Alt allele
CHROMOSOME VARCHAR(100) | Chromosome
ECNT DECIMAL(20,5) | ECNT
FILTER VARCHAR(10) Filter
HCNT DECIMAL(20,5) | HCNT
MAX_ED DECIMAL(20,5) | Max ED
MIN_ED DECIMAL(20,5) | Min ED
NLOD DECIMAL(20,5) | NLOD
POSITION BIGINT(20) Position
QUALITY DECIMAL(20,5) | Quality
REF ALLELE VARCHAR(1000) | Reference allele
TLOD DECIMAL(20,5) | TLOD
VARIANT VARCHAR(50) Variant
SAMPLE_VAR_ID BIGINT(20) Sample variant 1D

46. TB T VARIANT RESULT

Column Name Data Type Description
VAR RES ID BIGINT(20) Variant result 1D
ALLELE FREQUENCY | DECIMAL(20,5) | Allele frequency
ALT ALLELE DEPTH DECIMAL(20,5) | The alteration's allele depth
ALT ALLELE F1R2 DECIMAL(20,5) | The alteration's allele F1R2
ALT ALLELE F2R1 DECIMAL(20,5) | The alteration's allele F2R1
ALT ALLELE QSS DECIMAL(20,5) | The alteration's allele QSS
GENOTYPE VARCHAR(10) | Genotype
OXOG_READ_COUNTS | DECIMAL(20,5) | OxoG read counts
REF ALLELE DEPTH DECIMAL(20,5) | The reference’s allele depth
REF_ALLELE F1R2 DECIMAL(20,5) | The reference’s allele F1R2




46. TB T VARIANT RESULT (si0)

Column Name Data Type Description
REF ALLELE F2R1 DECIMAL(20,5) | The reference’s allele F2R1
REF_ALLELE_QSS DECIMAL(20,5) | The reference’s allele QSS
SAMPLE_TYPE VARCHAR(1) | Sample type
SAMPLE VAR ID BIGINT(20) Sample variant 1D

VAR ID

BIGINT(20)

Variant call ID
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SELECT 'Y' as ONCOKB_ANNOTATED,
CONCAT (var.CHROMOSOME, ':',var.POSITION,"' ', var.REF_ALLELE, ' / ', var.ALT_ALLELE) as VARIANT,
var.*
FROM (
SELECT CAST(SUBSTRING(var.CHROMOSOME, 4) as SIGNED) as CHROMOSOME,
var.POSITION, var.REF_ALLELE, var.ALT_ALLELE, var.SYMBOL,
v1.SAMPLE_VAR_ID as SPECIMEN_1,
v2.SAMPLE_VAR_ID as SPECIMEN_2
FROM (
SELECT
DISTINCT v.CHROMOSOME,
v.POSITION,
v.REF_ALLELE,
v.ALT_ALLELE, a.SYMBOL
FROM TB_T_VARIANT_CALL v
INNER JOIN TB_T_SAMPLE_VARIANT s ON s.SAMPLE_VAR_ID = v.SAMPLE_VAR_ID
INNER JOIN TB_T_VARIANT_ANNOTATION a ON a.VAR_ID = v.VAR_ID
WHERE s.SAMPLE_VAR_ID IN ( '1','2' ) AND a.ONCOKB_ANNOTATED = 'Y'
) var
LEFT JOIN TB_T_VARIANT_CALL v1 ON v1.CHROMOSOME = var.CHROMOSOME AND v1.POSITION = var.POSITION
AND v1.REF_ALLELE = var.REF_ALLELE AND v1.ALT_ALLELE = var.ALT_ALLELE AND v1.SAMPLE_VAR_ID
LEFT JOIN TB_T_VARIANT_CALL v2 ON v2.CHROMOSOME = var.CHROMOSOME AND v2.POSITION = var.POSITION
AND v2.REF_ALLELE = var.REF_ALLELE AND v2.ALT_ALLELE = var.ALT_ALLELE AND v2.SAMPLE_VAR_ID

U}
[y

[}
N

) var
ORDER BY var.CHROMOSOME asc, var.POSITION asc
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