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Experiments GHUHEZRS"T7 A 77 VICEAT 2 A %7 —%) ORLMNEN R D, %
I HIEY | EGA Tld, 7 — X BEFITHMS L TDAC 2T HZ L &b, Z
® DAC (ZFHT D 1FHE ZORF R TRERT 5, 6 OREITIZ, WEB X—V &=
— A H T 2 — R LT 5 EGA Webin Z W= kL 2a—F—MER LIz v 7
T LB LD FEIBHESR TV,

2) HIRAFT—2REDOFiRE

4-2 1%, HIRART =2 ZFMMAT DI L COEARMRFIEZ RLIEbDTH D, Fl
MEZ AR LIEWT =2 R EDT =2 ThHDLNEFR BERT —ZRRO0o 2881
(T, FIH B Z IR LR RS2 DAC ICHIRE L, HREQVEKR SN RICT — 2 2
5T LNAREL TR D,

oo OFFARE DAC
-~ (Data Access
FIRE Commitee)

4-2  HIRRBAT —Z Z RIS 5 720 O FEATFIE

dbGaP & EGA HWTWHHIIRAB A 1 = X A%, LRy, EAFKIEIFALCTHD
3. DAC DJZRERLIEM FIEN B2 > Tnd (K 4-3),
dbGaP DIERECHEEE 71k, ERIJFEIIUI T OM@Y Th 2,
[DAC DI fE
® LifLEHHE  (Senior federal employees) THERL S D
® A N—E, BEERYEEMANRE, MEIAVREMTEER, & N 2R R L T DRI T
HEMMEEA L TCWDHETHD

[DAC D5 )71k]

® AL N—DEHIE, NIH NOFEE LI (£ v, DAC MiEiE S AN 12
LXoTRETHZENTXS

o WEDHMMEZFF > a LY Z L M DACICEDS I —T 4 LV ZICBIMEET0 |
DAC O & LTHELTED THZENARETH D (s o MIEHRE T
BB MBI, DAC D A U —REIZE G LTI 5720

WHTTP a2 ha A ZHWT XML F— % 29— & ZEET 5 Ik,
1 DAC D—ENTENTWS, D DAC NFEET 5, (hitps://gds.nih.gov/pdf/NIH_DACs_Chairs.pdf)
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[DAC DiEH]]

® DAC &, GDS Policy IZ/ RSN TWDHAEKR OWIFET 1 77 Ly & O H ZEEIZ LD
W, dbGaP 1T ENTWDT =X ~DT 7 v ZAEHFE L, Kb« Hidd D

® FIHHFSICIE. 7T —F BB L o TEIL SN TV A FIHFEEZEZ D TUIWIT 20

FUHHRFHIL, 2SN TWE T = 7= TR %fﬁfniﬁgﬁw

o FIM&EIX wm;ﬁﬁ$ Fatet L (Kb o®) ., AR IS E1ICT —2 B35 H
BEes (KHon©)

® FEHAEMYT S DACIE., T —F DBEIZE D 2k DAC TH 5

® dbGaP ~D T 7 & ZAHFEITK L T OISERENCITIE N 3 0 15555, 2 To DAC X T
%éﬁﬁ&%bv%umé%ﬁéio:%@6«%kéﬂfwé

EGA DJEHECHES 1L, WA FIEIZLL FOmY Th 5,

[DAC D ke

® I, DAC L, RIUHHMEICE TS 1 AL B BRI D

® DAC DA =1L, FIABENT —F~T 78 AT HHINRDHIREICETEZAT
LHTHD

® EHOFT—xN, 1-50 DAC Ot FIZEE LES

[DAC DEE 7 1k]
® DAC Z#HEHT H7=0I21X, EGA ~DT — X BEFRBFRIZB W T, il 2 B8k 3 o L E
2% (DAC 4, T%EJZE% T =Xy MZOWTIEH)
® DACHEOERIZIL, LLTIORTEHOBENMLETH D
v T—XRHEFED AT 7 +— 2L (Data Access Application Form) : R 25, FIH
EHRLT LT =2y b FABR, ETREFELZRTEODOT +— b
v TF—XRHREE (Data Access Agreement : DAA) : T —X &> hEED I HIZ
RETHNR.ZDOT—4 v b EAWTFEREZ Vo0 il LTk
(Embago) &\ o 7=7 — X FIRIHR D R65:1F
v T 7R ARY —EEER (EGA DAC Access Policy Document) : 4 P& Y — /L
(EGA DAC admin tools) # T, 747 0 v MEBCSCHEIRRE 2T 2 FikE R
L7 RFaA B

[DAC D J515]

® EGADAC admin tools Z ) C,EGA IZBIT 28 LW T B 7 hDIERSCT 7 & AHE
FROF%E D AT H T%é

® FIHEIX, £, &iﬁ%#%ﬁ#éﬁﬁ(:// VT LEEET) BRET
éDNj_ﬂ%$m%%ﬁb(l¢®®L RENTGEIHIAREE 705 (KH
2Ie))
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3E , dbGaP — R R — EXJH (EV) , EGA — SRR —

NIHFIZ&BI7FERITT Wellcome TrustlZ& 277 RE(TT
ERsnf-7—% ERINn-T—4
BHDODACEED TSR EASIA TR AR

T_QEE{:/H\:{*%“ DAC DAC
(F—HEEEA (T—5EEHSD)
DAC DAC DAC )
(NHGRI) (TCGA) (NIAID) ~. P

®
©«\ @@@@4 o G [l E D
d €0 (s |
| em L FRE
' 7B
() ZOtTFURE
GaPVA DAC S TERESNET—4
= LN NCBI (F—hEEEQ)

T—HRBASIC

FAZZ, OFTDACICFIABELEHL . @QThAROLN | FAFX. OFT T 2EEENTET A QY- 7 L%EES
S EICHIATREL G S (BEEELUTH0ACIK. T—20E | ©)IMRETHDACICHIAREEEL. QTN RHONIEEIZFIA
$XIZE o= #ARDDAC) . aRELTE D,

4-3 dbGaP & EGA OF — ¥ ABHFNED Eriik

(2) DECIPHER (Sanger Institute)

DECIPHER®IZ, WIZEBNE (BELE) BTV B Y 7o hOitfs 78 L HEBH 2 %
FE L. fEATRE RO bo, BT 2818 - REM 2 G T HME ORE, REICEEL
BLIETHAREERDH DB TOBRRLE VoL R T 27— =7 ) 7 TH
%), DECIPHER 284k STV BRFZESINE OF — # 1%, 51,500 AT KA T2 (40
INE OB E AR S OBEREZ T T D) B 2o 5% 17,000 AL LEOF— 2 %
RISV CES T RABLTBY ., Z0iho 18,000 A4yDF — 4 % DECIPHER O#f
ZedLFRIZ B W T GEAR) LTna,

12 hitps://decipher.sanger.ac.uk/
18 =R 5i%. Chatzimichali EAet al. Hum Mutat. 2015 Oct;36(10):941-9. U D ¥ Td 5,
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DECIPHER IZBIJ AT =4 =27 Vo T DA B =ALIK 4-4 D@ ThDH, TDL—

IV LIRS,

® W E N A AW LZREFECFE LEGA IS EA L SN T — 2 1 E— A
Bl SN AS AIREMED B D

o T —HEMEIT MW IED—2H D WNIEEDO N T2 MIOWTIHARE

ERRRTHD
Private cABR - HEFEENR W (F— X RS O B B FTRE
Managed O WIER ORI ER TOE (5 — 2 Bk R T A %
K 3 A =LA IR E AT
Public o FEMIFRZABH

ki@ Y . DECIPHER %, &fs4 - REVAIDALIT 28 INE 2 [FET DHEREL
HAELTWD I L0, T H BB LI EER L CHEZOIFEITZAD I D, R
HENAEETIRONT-HEHPE TCOT—2 G2 RET LA 7T L L THABNDZ LN
TE 5,

DECIPHER Patient DECIPHER Search &
Analysis Analysis

External Genome Browsers

eg Ensembl!

(oo | [iooe) [ Folced

qum., e A e E& f,’-"".".','.‘..,H‘Database of genomlc ianants]

¥ 4-4 DECIPHER IZBIT 27—+ =T V7 DA T =X L
(HiPT : Swaminathan GJ et al. Hum Mol Genet. 2012 Oct 15;21(R1):R37-44. Epub 2012 Sep 8.)
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(3) MatchMaker Exchange (GA4GH)

Matchmaker Exchange™ (%, ZWZENDF —Z > =7 ) o VA8 2 T, HFRE R LnT
— G T ML THY BR 1207 =2 =7 V) U T EBRSIML T\ 5 (X 4-5:
k3o DECIPHER b &£ 5) P, ZOAD A B = X hE, fANZIIFFeH i ik
ZRD G o ECHAEDRENLT DLV DO THY MREEINEST 521 2=7 4 NT
DT —Z A L) HTDECIPHER LHEI T2 &Moo T0DH, ZOAN=ALITE
2 P E OFIILLFOEY Thd (2 4-6) WY,

(1) HOMEENT =X =7 Vo TR B OT — % 2835 (KMo 1

KON 2)
(2) BOTF—=22 =T Vo T EBICBEFEIN TS T — X% L THREZ )T 5 (K
® 3a)

() BT D LDONRH - T2HEITHITOFT — 2 ekE 2@ md 5 (KFo 3b, 4)
(4) MIEFNEMKEEZERD A

ZD 3k 3 OBEEEELL Y RS T A THEWICAEAZLT 9 729512 APIL (Application
Programming Interface) DBAFESC, WFESINFE R LOFLMEZFHE T H72DIc7 VT Y XA
DERREAHED HH TN B,

4-5 MatchMaker Exchange [ N4 57 —# > =7 U > 7 3
(HFT : http://www.matchmakerexchange.org/i am a clinician_laboratory.html)

% http://www.matchmakerexchange.org/

BHR, 1207 =22 =7 V) ZEERBIML TOE03, ZOF T2 OHE DA THIEh T\ b0,

DECIPHER (https://decipher.sanger.ac.uk/) ., GeneMatcher (https://genematcher.org/) . PhenomeCentral
(https://phenomecentral.org/) @ 3 FHM DA TH 5,

O OEETRS LR, HDVIENLOMm S EANT —4 & LTSI ORI % 3+ 5.,

FHALEGFR D~ v F 2 Z1ZiE,. OMIM, Orphanet, HPO, HGNC DB+ Mz, A > b o U—33F]

MEins,
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4-6  MatchMaker Exchange |28 534 £ THOFIE
(HiFT - Buske OJ et al. Hum Mutat. 2015 Oct;36(10):922-7. doi:10.1002/humu.22850.)

(4) GeCIP (Genomics England)

Genomics England i, 100,000 Genomes Project T3 H 727 — X R L, ERIZTE
T 57 DiEEE LT, Genomics England Clinical Interpretation Partnership (GeCIP) % i
TV, GeCIP Tix, HFJEHE . ERUEEH. HHEHZHMRB L LT, BT —~Z LI
RALVEFRR L, ZDA A= NTEEMICT — 4 214 LT 5Y (K 4-7), BiAIC
BT, 10 FEON AT D B A A VB, I3FEOADEBICET S B A A VBE #HF -
N—=V7 BFHRELER, ARBICED D EEW ). W - T, ERRE T
RS REOREICE D 20 R AL UHEERFEL TVDYE,

[GeCIP » HEY]

® W%« ERICKITDH T u—DiEl

v ERIRT — 2 RO VDR

vV ERESCEENEHT D700 LR— hOT — X ORI
® [RIRIIGIZEIT DY ) AEFROUGESCHRIZEE N D05
& L —=VIUBEORE

[WF5E B A 1 DRSS TT15])

o e, ERICEE . WHEEDHIZE N A A 2Rk 2 (WF5ed. EREEE 3y
TN, T—H AXNVEERMT D)

O TOWRA L N=N, BEOKEBL D WVIIHEOMEEZR VT TRAL V] %
Genomics England (Z#2% 95 (IR, 2SA, YUE, N 7 2 R OFRIREIZ O
TORAAL PFET D)

® ffFEKNAA UL, V—F— (UK ZHLEET255) #HEL, TOU—X—n NHS
LR B DT

®  EEOMAIT TR MENOMBEN S OB MERD TS (7272 L [EERMEE
ITHOMM LW LEE BTN TND)

o REINDLOBIMEFRD TR, thikdi@E Y | GeCIP & D=V — 7 ARk

7 http://www.genomicsengland.co.uk/about-gecip/gecip-domains/
18 2016 4 3 A oWkt (http://www.genomicsengland.co.uk/about-gecip/gecip-domains/)
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TLTWD

[ KAA IR DN 72T — 2 4]

HDRAAL T, ZD R AL HNIZEIT % 100,000 Genomes Project D7 — (2%} LT,
6 » AMIIEBERNICT 78 ATHZENRTES

RAA L NOT — ZFIHTAR DM TR - SR RIS DU TR & 328 5 B2
l/\

UK SR DIFFEE TN R A A 2D A o R—=TERVFEE L, T—2 DT 7 & AHk
M2 LT TED0, 6 7y AMIXT — 2R ZRHFOMLERH Y | S HIZE RN SHA
IMENRD D

[y T — & LA LS OEBNE]

T —~ & LT Fbn s _R&FIEEBERETE S

FVBRBE L GRESNDIEOE R LRETE D

WIET —~ DBEREITH N TE D (AR BIZET 2 AL > E5ET —~ T
BIRAAL DAL IR—=DIR)

RALUBHGELTWD T T NORET D

WEB 7 7'V &r—3 g > Th % PanelApp®% HV 7=, /IR EZITT % - 0is
FRENDOF 2 b —a b FEITHIZLENTED

[ & D= hF— v )

GeCIP D BHIIZAE LT-5A . Aigidy (Pre-competitive) 7RI WCTRM & D
aLIV—IT AEHKRTE A
EMbHMMOTA o AEZITHZENTE D

19 http://www.genomicsengland.co.uk/about-gecip/for-gecip-members/

2 Randboud University Medical Center. Illumina Trugenome Predisposition Screen, Emory Genetics Laboratory.,
UKGTN @ U Y =AM B AR E EN D BB FOBMESIE L, ZA6ICH L TFRalb—a %2179,
GeCIP IX, RAA VHMSOBHMFIZE ZOIFENZBNTHZ EE2FHEL TN 5D,
(http://www.genomicsengland.co.uk/panelapps-new-look/)
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Genoamics England
clinical, phenotypic,
health outcomes

Genomics England
whole genome
sequence data GeCIP domains

Musculoskeletal
Interpretation, . ]
: Validation and \L
Commit 1 Feedback
results back R Renal:
BAM files to Genomics | . '
England : 5 E_thl'? f!"d : Non-malignant
Knowledge 1 acial Sciences ! Haematalogy
Base . = i

] .
| Advanced analytical Inherted Cancers J

: methodologies |

____________

dara Function-specific and
disease-specific domains in:
Cancer Rare Diseases
| Breast | | Hearimg and Sight
e Condovascior
authentication disease
5 Lung
Genomics England R
knowledge base n ¥ Y |
| Owarian | )
Endacrine
_ | Prostate | and metabolism
Domain
and/or research
embassy access Haematological | Gastroenterology
Malignancies )
JICRERSS datasle't Immunological E:
l\l’_CF s, annotation, diseases -
interpretation, =
clinical validations, - i E
longitudinal Data airlock Meurological and ES 2
outcomes data) rmachaniem degenerative diseases |'n_‘ E:
g 2
2
=3
B

LU S| 515190135 J31Y D puejbug sHLIouSD,

Paediatric

____________ Rheumatology

1

| Pathogen WG5S [ P : 1
@ I (HIV, Hep C, TB, AMR) * HE'.E les?nnse a

! ! infection

GeClP user

4-7 GeCIP D RAA L LiEFEENDT —H
(HFT : http://Amww.genomicsengland.co.uk/wp-content/uploads/2014/11/GeCIP-Guidance FINAL.pdf)

(5) GDC (NCI)

K[E D National Cancer Institute (NCI) 1%, KENZI T 203 AMZEE F3ET 5 NIH O 5
M TH D AT < NIH O FE#LER C & 5 National Human Genome Research Institute (NHGRI)
T, 7 DENTEIRIC L o T, AR 5 B fER e B 2R T 5 KB 7' e ¥ =
2 [ Td % The Cancer Genome Atlas (TCGA) %, KBRS ) MMl 7wy = 7 F D
TWb, 7ayxZ FTERIND T —Z DRFBLT DI il 2 ORFEE DT — 5 iR
o0 EERA AT CHRT 5 Z ERREEII R TE LI R0 7T —FIREIZHKE
BRIFRMDDD Z D ENDETRT HTEODOHKE LTI/ IV Karvta—T 47

LA, 777K &End,) OIERERF LTV, b2 b, TCGA DBitAE, 3 <Iz,
dbGaP T KBMER T — X AWMV K> = L NN TH 5 = L AU LA, University of
California, Santa Cruz 2 TCGA D 7=b DT —H > =7 V) 7 FAfE T % Cancer Genomics Hub

(CGHUB) #MEH L, ZZIZT —#NBENTT —FILENED LN TE L ) BN

A a7 MNETO 2016 4FF TIZ 25PB DF — X BNAEKEIND TIE,
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HbH, DX DN S . NCI BRFTEED TND Y F 7 RTIE, TCGA DT —HX D X H
IR e T — 2 MO PR Db D ER>TWD, NCIL X, 777 RICBET 28 E LT
Cancer Genomics Cloud Pilot (CGC) & Genomics Data Commons (GDC) ##THH LT\ 5%,
A IZIZ A vy MORMAIE S H 0 GFHERIT — ¥ EM BT 2 m0E RISk 55
MENRFERH L 220 TWDEE, HBEIT, DAMIET I 2 =7 412k LT, TCGA 5D KAt
TAEIERTHZER BOBRET DT —H 2T 5 Z LN TELREARIET S
DTHH, KETIZ GDCIZHOWTHHT 5,

GDC /&, University of Chicago ZH.0INZBAZE D7 7 RTH Y | 2016 4 7~9 HITAY
—E AT D TEL /2> TS, GDC L, TCGAZIZUL®HETAHNCIOTrY =7 MZ
FoThERINTET =R —VF—NRET L7 —ZZFIEHT 2 REELRIET 2 (¥
4-8), LLFiZ., GDC M4 2H8ETH 5,

TCGA %, KHHLT —Z O&ER (IR LS TER)

=P NF —H T 7 & AT DHHEEEORR

APl Dl (F—%~DOT7 78 A% T 07T A THEILT H729)

T — X GRS RE O TR

BER ST D T — & OfMTRE R 2 468 - wIHb T D BRE DRt

ID & B DOiRE

X U7 OfELR

HEROT —4 =T V) 73 (doGaP %5) D DT — X BLY iAHBERE
FERB 72T — 2 TR E (XU 7 2 R ORIESRCEL T RELDOE &

22 hitps://chiit.nci.nih.gov/ncip/nci-cancer-genomics-cloud-pilots

B 50 ROEMERFTAEZOO M uy b FaY=2 b ThHY ., LITFOIEBENMRICY T 7 FikE
FL. TNENDMITY — /L OBIRES API OFR%E, 77— 2 BUHIK (10~100 £5) ZfF D i e - B

a2 ORI, BX 2 U T RS E FET 5, CGC OREARIT 2013 HERE S, 2014 HIZLL TR T8
BB\ T, ZOMEE - EANRE. 2016 F HANBOHRE I —E A EBET 2 TETH Do

®  Broad Institute (Google Cloud Platform %% H)

® Institute for Systems Biology (Google Cloud Platform % % /)

®  Seven Bridges Genomics (Amazon Web Services % it F)

CGC /31 v v MYZRALESITIZKD H T, GDC L LT, BAME I 2 =T 1 ITHR D &V FHERE
NERMET DD, =22 KRR TAHTELRSTND,

2RI, DAL OBIZETK LRI 2 R 5 T o TV B,

19


https://cbiit.nci.nih.gov/ncip/nci-cancer-genomics-cloud-pilots

GDC Interfacea

GDC Users GDC System Components

Data ' l

eRACommons
Open Access & dbGaP
Data Users Access Tools Reporting Data Security
@ System System
Controlled Access ' - ' g .
Data Users Data Sources
- Metadata&Data  para import {DCG, Cohub)
® Storage System
Data

4-8 GDC nNgftd 29— =2
(HFT : GDC B3 7 L — 7 0 & OFRE B))

a—H =X, WEB X—Y LOR—=Z YA~ (K 49) O T—FORBELHF 7 m—
R.7 v 7a— R KNaRETH D, 2—F =N GDC 27 v 71— K LI=F — & O#EEHE & (B
KT =%, T METET— %, BSOS AR T — 2 o, fiftr OB
. TOR—F VYA IO OHERTELL1ToTWND,

NATIONAL CANCER INSTITUTE
GDC Data Submission Portal

NIH

Q  TCoA-TEST User's Guide A FGERTHOFFERT ~

& Home/TCGA-TEST (68

u Dashboard @ Browse @ Dictionaries

CASES WITH CLINICAL

CASES WITH BIOSPECIMEN

CASES WITH EXPERIMENT DATA FILES UPLOADED

42

165% o1 256 Cases 3% ot 256 Cases

DETAILS [DETALS DETALLS] DETAILS
@ REPORTS ~ LATEST TRANSACTIONS
Case Ovenview [£LATEST| (B PREVIOUS SNAPSHOTS #2681 Feb 19, 2016
Data Vaidation | £LATEST|  No snapshots for this report ~
Fob 19, 2016
1. Upload & Validate 2. Reviow & Submit 3. Release ~
Feb 18, 2016
1. UPLOAD AND VALIDATE DATA BROWSE OR DOWNLOAD DATA ~
To submit data to GOC, you first need to upload and Use the following links to browse ar
clinical, bi d data download data stored in the projest Feb 15, 2016
0 the project werkspace. For additional instructians, workspace. Data will be exported in
please see the GDC Data Submission Portal User's Guide » TSV format. These file can be used to: Feb 18, 2016
A Data must be compliant with the project « Review data before submission
dictionary. View Dictionaries to GDC Feb 18, 2016
B. Data must be submitted in TSV format. Download « Update and re-upload data to
Project TSV Templates to add your data. project workspace Fob 17, 2016
C. Upload your TSV data files 1o the project workspace. P su
DOWNLOAD - | Browse
[UPLOAD| [ TEMPLATES - | taxt Fob 17, 2018
SUBMISSION

4-9 GDC OF —Z Bk —Z LA b
(HiFT - GDC BA%E 7 /v — 7 h & DAL kL)

F72. UNIX ROFHE) 77 2T 52— —D7=0DOI0, a~ RIAL A H—7T
T ABELHEINTWD, FROR—Z YA FEFEBEIC, T—FDT7 v 7 a— R9F Y
va—RE(THZENRTX S,

B UNIX % OS T— VW SE N TWAZ—IF a3 axHlnl-a— WA 2 72— A ThHhH, 2~
VREANTHIETOSROS ETBBIT57 0T A8 ETHLOTHD,
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4-10 GDCIZRBII DT —HimkDa~vy RIL A Vv H—Txz—A
(AT : GDC BA%E 7 v— 7" & DR LK)

iRy . GDC I%, U T v FOREREIS FRELOE & & W\ o T2 IEARR 22 Tt ae
o—H—Txt U CREET 2, ZORERIL, —HEOMTFIEZ A 7T A4 b Lzt D & 72
STHEY, BAMPHDO Y —FROffiH, V77 L AT ) ADf~ v B 7 Lo T ikRE
LEENLTVD (K 4-10), AU 7> FORGEICE L TiX. GATK T X 2 AEFHARILRF M
DN /3A 7 Z A L 1ZH1 %, Baylor College of Medicine, University of Washington 73559 %
AR AT DM NA 7T A R REET 5 (K 411 (2R LT A 7T A id, Baylor
College of Medicine (Z X % 1 A & University of Washington (Z & 5 2 KD&FE 3 A),
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[ DNA Sequence Pipeline ]

| GDC Workflow Management System

By Read Group

Adapter Clipping (Optional)

4-11 NV T2 MAEASA T T A 2 ORI FRBRFE A 7T 1

[ RNA Sequence Pipeline ]

GDC Workflow Management System

!

Extract FASTQ
tar

By Read Group

Pre-alignment QC
FastQC

.

Adapter Clipping (Optional)
Trimmomatic

Alignment Statistics
RNA-SeQC
etc.

Alignment, Sort, Merge
STAR (2-pass)

Alignment
STAR

(H P - GDC BHFE 7 L — 7 7 & OFRE B}

Baylor/MDACC MuSE Somatic Variant Calling Pipeline

Tumor BAM

Normal BAM

MuSE Call

47/

MUSE Call
Merged
Qutput

/L.

MuSE Sump

—/ Variant VGF /

WashU VarScan Somatic Variant Calling Pipeline

Tumor BAM

Normal BAM

g SNV VCF !

Samtools " " VarScan
. Pileup File N
mpileup Somatic
High Conf Germline
SNV SNV

L

Low Conf
SNV

; SNV LOH /—

Y

VarScan
ProcessSomatic

WashU SomaticSniper Somatic Variant Calling Pipeline

Tumor BAM

Normal BAM

SomaticSniper

—7/ Variant VCF /

4-12 MG O Y T RREANSA T T A
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43 EEDEOHOBET—4%T 72 IJEBE (Clinvar)

RETIL., BEFBREEOEECAZH N E LT —2 =27 ) 7 HETH 5 Clinvar
IZOWTHAT 5 (ClinVar I 57272y =7 FTéh 5 ClinGen [2OW Tl 4.4 3= T
T5), REOHNFIILLTOHEY TH D,

Clinvar ® Hiy & A0 ZE (1) HAY - #E22)

Clinvar O3 HBARFER & BIEOERAH] (1(2) Clinvar O |)

WEB X— Y} NFTP Y4 b b 07—tk (1Q) 7 —# #tiHik))
BeksvieT — & ORI 7 EEME (1(4) ERRAY 7 EENE )

Begksiier — 2 OREME (I6) LEa—AT—H )

BeksivicTr — 2L R&x (I(6) 7—FB8E - 1 X))

T —H OBERA T SALTO DB R VBRI % L7 BfRr 0B84 (I(7) 7—%4
ek )

T — X OXGEITE (1(8) 7 — & OXekFHE])

() By - M=

Clinvar 1%, EFRICBWTEERANY 7 N ERFMEOBRMEEZIRVIE I T—4 > =7
Vo 7 HMETHD, Clinvar DIV S T —%, T—F =7 Vo7 OffA, 200
HNELLFIZERT 5,

Clinvar 8B 0 5 N0 7> M, BIRIICIE, B30 72 R ANSIERER 2 T E
THBETFICET LI T R Th D,

ClinVar X, T —Z X—=2ANSLHH SN =T — &0, FFEESCRAESIED BB
ENFET—HEZRE L, TS ZIERIRAICABT 5 Z & T, ERSEOHM CTIALIE
AT&23L9512LTn5™® (K 4-13),

F 0L OERFEDOEREER - AT HI &L, NY T2 b &R
LR —2 « R —HERETE L2 L, SHIL, FO—FH « F—HLxF AN
— "R NVEIZLAF 2L —2 g Lo TARY T b ERBA L OBRMEICERE
EEMAHETEDHLIICLTND,

ANYT 2 ML ZWEEICAE A CTh 2 LB/ INREOE R 5 SN TNWDHDAHATH D,
&N DRI, REA, R OMEER - B0 72 BB DR, IR
KT HEM L - FEHE N T FORETE, ZNDICET I T A L o
TWA,

FIRHFILZWEB X—UCFTP YA B HICT —XIZT 7 BATHZ ENTE D,
TRz T VT OBENG T RS EFHF L O TOala=r—va
VEMEE L, T2 BREEOEMRE Lo LM A0S, T2 BEkEmOT
—HBEFH e 2 X7 Ntk WEB X—U B A LTS,

23



e

NG
CinGen

BE

Genome

§F‘1§l &3 Connect
FaLr—>ayv

(IERE 150 #ER)

BEN DOEREH

(T Clinvar

0 :' Al'

WEBR — ¥
—fFEFra—F (v

FTIE. BE—EERICHITSIREFTADERMENET - LhbinEY.
TEMIZIE, UTOIIITKELTUVKAIREAHLHEEZLND

> RESHE DS ALK

> BRMRR (CRMATR) ~ 0 REEE

> BEAD., FHRHGERREED-OHDER

4-13  ClinVar OfEs
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FabkoE Y . Clinvar X, B - R 2=T 4B T7 42 =7 UV 7HMETH
n.A /&—Xy et L CT —28eE T — 2 FHENT — 2 23G9 54 L 7e -
TWb, £ 4312, T—HXOF|H « BEKICEA L TERZEMHT 5,

#F 4-3 Clinvar lIZBIT 57 —XFIH « BERDOF S

=

— & i e FIHFIZ. BLrHELITo CWAHEEMGRES, ¥/ IV R -
BEFICE D> TV A HFREE
® FfFEIX. ClinVar 2 B F-HREZICBITHIV—7 70 —7 7

V/or—3a Tl BIAT Z kﬁﬁf HE

® Clinvar XKEDT — X %Lz, 7T —XDEMMENRR ET5Z &
2L 5T, FERMICIZLL T O X 5 7@ 5 aleetEn dH 5 (X
4-13)
vV RESHEPNBEETFRAETIGICS AT S ATREMEOJEKR
v ERERIFTR (ZWRAETR) ~Oxtis rTRetE D |
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4-14)

0 KU T —HBEEITHITZOIZ, =TT AT Ty 77 AL
T — A ERH LTy 7e— T2 LI TT—# &4
BT D A L BB T — X B AT O T2 DIT, R—F T
A MZT —ZBEH O N— D %k
vV T A2BEHOR—U TR, T REER Y P —FEH

WS B HICT — & 258k
Vi ZITBARLTT Yy NI 7 AINTOT —XBGIZIET — X %
BT 272000 T 7 L— 7 7 A VAR (F 4-16)
& T U7 L— LTy AMIL, FEMREREINT D T2 DSERIR
L B/NBROERIET R8T D720 DT A4 NRBIFLE
v BRI ANEOT — X 2 ED D 2 LA
v BRI Z X CE ARWERN ST — % BEEES
) EEHDH LN

vV ELLD0T T L — T A NEROCDLNET — X R
WKFETHY, HANEOT —2 ETERELIZL RWGAITIX
74 MREAOIUE LD

® Clinvar N8 (NCBI WIZERE S 4u7z ClinVar F— A D A 2 /3—)
6 H, OMIM DT — 2 R—=2 Wb L7 — 4% & £

(ZNBDOFEZHOWTIE [(6) T—F B&dk - 4 X, [(7) T—X

Bkt B H)

(2) Clinvar OEFR

ClinvVar 71 s % A 713 2012 4% 11 AIZEM ZBAtA L, 2013 4 4 Al EAGERH A E -
TW5, ZOBR%E - EH O &AL, NLM OFTNAfE 7" 1 277 A (Intramural Research Program)
NHEDHDOTHY . NCBI WIZRE SN Clinvar F— A L Wb T\ 5, FFZEECH
BEHNOBREEINDST =X L TOF 2 L—3 3 VI Clinvar F— A3 b->TWn5
DD, T —ZBEE L DHIROEBZTx L CEEE Lt W o melEnsnTng
(ZORITBELTIE, [(8) 7—# ORERTIE) IZBWTHIRTS), B, Z0OF =2 L—
T a TR ALDREELTWDS LD ETHDY,

% Melissa J. Landrum f&+7>5 O (Melissa J. Landrum f#+iZ, ClinVar I2B3 23 n#EESD)), = o
2134 DY 7 b = THEENEboTWAEDZ &, 772 L, Clinvar IZ{if4 23> T a0 &
DI LTI EM#EREEZWAST 20 L0 2 & (BIFRE X, doSNP, dbVar, dbGaP OB% - i
EEAHITRLLTWDD),

25




Q) T—HRMAE

ClinVar 1X, LLFIZART 230 OFETHAFEICT — % 247 5,

® [WEB X—U b0k
FIRE T, FIAFICE > THEERSH D La— RERRE L, La— FONFE#RIT S
R=IZT 7B AL THEEZHET S,

® [FTP ¥4 hd 6 Dfzft]
FIAZE X Clinvar iIZEE SN TWA REDT — X &% —fFTHx v rrn—RT5%,

LIRS, £ TWEB X—U 060 ] ICOWTHHBA L. IC TFTP 31 kb it ]
WZHOWTHET %, [WEB ~X—U 026 0l ] Tid, TWEB RX—U b RIHF ICR x5
T SRER OB, TWEB ~<— Y ORERR ) 12OV CEHT %, [FTP 1 b b offit] <
I, FTP otk na 75— OfEE LA, T —F VA ROV THAT %,

TWEB ~2— 0 & Ot
FAHE . NCBI @ WEB ~<— 2 21T 5TV D EREEEE A VT ClinVar (ZH#H
ENTWET =X L a— RORPPLARERLEREREMBTLHZENTED (K
4-14)

ClinVar ClinVar M [ Search |

Advanced

4-14 ClinVar ® WEB ~X—JI2H % MR HE
(AT : http://www.ncbi.nlm.nih.gov/clinvar/)

B b HRIARBRSRTIEL, BET v AR, BEFImo Y 7o R dbSNP IZE T BN T
> O ID (rsnumber), HE%L, BEELEF—T—RLELTHRETIZETHLE -0
FRFRHEAREIZ. NCBIIZE 1T DO FEHEAE & [AIERIC 7 — L5k (AND <° OR Z#lafbH /-
BER) R, 74— REEELTORBEYR—FLTNBEE, K 4-15 |E, 2 OREE R
FRLTZ WEB RXR—TUThbB, ZOX—=IZE, e N LD 77 L AFIITH D
GRCh37*%IZ 35U T, 17 & Hefafko> 43000000 7 H DA 5 44000000 3% B O FIFIET S
NYT U MEBRRLEREEN -EFRRENTWDS, P A RZFO—ETHY ., 1T
Flicey hLIEAxDOLa—RThob, La— NiE, @RicBi 2 e o0 72 hMEIC
T—HEFLDLELDOTHY, —EOKINL, NY T hOfE, 7 ARSI EOAEIZE
WTCTEDRY Ty heA—nR"—=TF 7T o8, R, BE, BRAREEME (%),

27 Human Genome Variation Society (HGVS)IZED SN 7 NOFRBEFETH 5, 7/ L RNA, &

5% a—RLZDNA, Z R BEORGNCT 530 T2 ONEE | 7T LVORGI NS — v KBTS,

FORBUL, V77 LU ARSIOT 7y arFEE, AHOmME, 2OMEETOME, VT L

AFRINCBIFBT LIV E, B —FFDOT LML S D (il : CCDS4702.1:¢.123C>T),
(http://www.ncbi.nlm.nih.gov/variation/hgvs/)

2 http://www.ncbi.nlm.nih.gov/clinvar/docs/help/

B TS T 2 EROR AL, Clinvar OB 6, B2 1E, BFFes 7 — 5 4, 8D T RO 1D,

TUNADID, T—ZBERAENRT 4 — /L RERSTND,

%0 Genome Reference Consortium (GRC)IZ & > T 37 HHICHE SNt 7/ LDV 7 7 L > A,
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LE2—RT7—H R (i) ZRLTW5D, HHFD B iX, MEHERIHTL7 4052 —T
HYV, TANT—FRIRTHZET (V2% 7 Vw7352 L) T EARERORITKY
AL EINTED, 74 N0F—E LTL, B TOfE, RN EEE, L2 —XT7—
AL NYT U NOEME (B— ~"TaXA 7% 7 LAREESISRoME (4
FEARRSR A, ML) A WD ZENTE D,

<« C A | [ www.ncbi.nlm.nih.gov/clinvar/?term=17[chr]+AND+43000000%3A44000000[chrpos37] QHhYy & @ =
B P GPAUR D
I 2 NCBI  Resources (¥ How To @ Sign in to NCBI [
ClinVar Clinvar v | (iiiianaassssauniansaas 537] | search |
_ ) . Help
ZOHDY) T w7 Y
H About A Using th - = FTP sit
ome out ¥ CCess ¥ SINg v 7 ﬂ—é - k C \ u%é 0) - site ¥
S N AL s =
B Tabular~ 100 per pjEAN V7 NMZBET 5T Download: ~ [
R —SNELDLRIA ;
Clinical Search results [N 21 £
significance B
Uncertain significance (3) Items: 35 A
Pathogenic (31) R
Review status A
Multiple submitters (2) Variation Clinical Reviow,
Single submitter (14) Location Gene(s) Condition(s) Frequency significance status
At least one star (16) (Last reviewed)
Allele origin [J NM_014798.2(PLEKHM1).c.296+1G>A  PLEKHM1 Osteopetrosis Pathogenic no
Germline (1) 1 GRCh37: Chr17:43555265 autosomal (Apr 1. 2007) assertion
De novo (1) GRCNH38: Chr17:45477899 recessive 6 criteria
provided
Method type
Literature only (1) ) GRCh38/hg38 17g21.31(chr17:456295 CRHR1, MAPT, CRHR1- See cases Pathogenic criteria
Clinical testing (34) 2. 20-46111134)x1 IT1, SPPL2C, STH, (Aug 12, 2011) provided,
GRCh37: Chr17:43706886-44176717 KANSL1, MAPT-AS1, single
Molecular GRCh38: Chr17:45629520-46111134 MAPT-IT1, MGC57346- submitter
consequence CRHR1
Splice site (1)

- [J GRCh38/hg38 17921.31(chr17:455783 |CRHR1, MAPT, LRRC37A, See cases Pathogenic criteria
Variation type 3. B1-46273786)x1 CRHR1-IT1, SPPL2C, STH, (Aug 12, 2011) provided,
Deletion (30) GRCh37: Chri7:43655747-44351152 KANSL1, KANSL1-AS1, multiple
Duplication (4) GRCh38: Chr17:45578381-46273786 MAPT-AS1 MAPT.IT1 submitters,
Single nuclectide (1) _.more no
Complexity conflicts
Simple (35) [) GRCh38/hg38 17q21.31(chr17:456264 CRHR1, MAPT, CRHR1-  See cases Pathogenic no
Variant length 4. 35-46110126)x1 IT1, SPPL2C, STH, (Mar 24, 2014) assertion
Less than 51 bp (1) GRCh37: Chri7:43703801-44167492 KANSL1, MAPT-AS1, criteria
Between 50 and 500 GRCh38: Chri7:45626435-46110126 MAPT-IT1, MGC57346- provided

kb (12) CRHR1 -

[X| 4-15 ClinVar IZ8 1) 2B fE R O~—
(HFT : http://ww.ncbi.nlm.nih.gov/clinvar/?term=17[chr]+AND+43000000%3A44000000[chrpos37])

ty hO—REIZBITD NV T NOAE] OINCHHY 727 )y 7352 8T, AN
V7> MIET T —2nF o= VIcBET 5, EdomEy), La— R, R
KRBT DML DNV TV MEZT—ERELOLNTHEDOTHY BekShizT — ¥ %k
HLIZbDOTHD (M 4-16 O“Variant”), ClinVar I8k LD T —X 1%, NU T heFk
BRI 5 EMAEGATE DO TH Y BREIZL > TEORARICERNFELELLDOT
7% (X O“Variant Phenotype Submitter”), L =— REED 20 b, NU T2 b (Geafk b
DR CALEIZFIE L, S DI T VAR BIER S H /Y 7 0 b)) L REOMEAEDFH
CThLdbOEME L TELNT L a— R, K OH BT & % “Variant Phenotype” T& 2,
ZDRMINE, SBIT, WUANY T M2t L THEE L b oy, ik o “Variant”
(Mo EBICHH L2 — ) ThdH, “Variant Phenotype Submitter”® L — R|L“SCV’D
LFHNNOIEDLT 72y v a &S (] 0 SCV000000010) %, “Variant Phenotype”® L =
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— FIZ“RCV O FFINBIGE D T 7 & v & 2 V&5 (1 : RCV000000050) % £ > TV 5,
“Variant’® L a2 — KX, TNH6DOL IR T 7ty a vFEEEFF-TELT, HGVS TED
LNERLERF-oTEY, TORDICE > TEITED L1222 TNHY, LUF, “Variant
Phenotype Submitter”® L =— K% SCV L =— R “Variant Phenotype”® - =— K% RCV L
a—R&n9,

Variant PTPN11:c.205G>C

Variant PTPN11:c.205G>C PTPN11:c.205G>C
Phenotype Noonan syndrome Rasopathy
RCV000000050 RCV000000050

Variant PTPN11:c.205G>C PTPN11:c.205G>C PTPN11:c.205G>C
Phenotvpe Noonan syndrome Noonan syndrome Rasopathy

. Lab A Lab B Lab C
Submitter SCV000000010 5CV000000020 SCV000000030

[4 4-16 ClinVar (23T WEB _— U bRIAF IRt &S 5 7 — 2 ik DB s
(H4PT - ClinVar:A Central Repository for Interpretations of Clinically Relevant Variants, Human
Variome Project, Melissa J Landrum) ©%

Clinvar i%, L a— FORNFZFAE RIS 272012, BLFIORT 2 fEHO~—2 2
BELTWD (M 4-17), 2o OR_X—UF, IZFFRBRONR 2RI A IRt 228, —%
o TWD, TOMELZR 3-1ICELDD,

® Variation report

FR D “Variant™ (2B 5 L a— Rt 27200 ~"—2 (REAY 7 ML T
“Variant Phenotype” & & L7 L 2— K, 2% U | “Variant Phenotype Submitter” > 7 —
ZbhEEND)

® Record report

RCV L a— RERMET L7200 =2 (ALY 72 MIBELTSCV b a— Rt
A Liz—)

5%V “Variant”® L 32— ROA . HGVS TED LNT=RIENT VB v a v EEOREERT-T,
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= NHLOD2BIEPTINY = NM_002834.3(FT' x

Revew saus PTPN11:¢c.205G>C

Based on 2 subaissions [0
Record status current

Allele description [Variation Report for NM_0029 R CVOOOOOOOSO

NM_002834,3(PTPN11):c.205G>C (p, GIuBSGIn)

2 NM_002834.3(PT x L}

Variation report
TU LPAUR DS

72 NCBI  Resources (¥ How To (¥

€ 5 C & [ www.ncbi.nlm.nih.gov/clinvar/variation/40408/

ClinVar T — |

Advanced
Variation report D_— :/ NM_002834.3(PTPN11):¢.205G>C (p.GIu69GIn)
J:_ Iz Zb) 73) ” See Variation 10 @ 40498
supporting ClinVar e
records””> % Record
report DrX—= /\i%fg Interpretation @
[ — g

Last evaluated, Sep 11,2014
Number of submission(s)

770 rauns oz

Gumnrl

Lab A
SCV000000010

criteria clinical Noonan

crreria prowided, multiple submitters, no conficts

@ Search Cinvar for variants within

« - c 3 www.ncbi.nim.nih.gov/ Cinvar/ variation

PTPN11:c.205G>C
Noonan syndrome

PTPN11:¢.205G>C
Noonan syndrome

single (Autosomal
submitter cominant
(Ltan Inhertance)
Culteria) [MegGen |
Qui
Pathogenic noassertion  clivkal Rasopatny

crtena testing [MedGen)
provided

PTPN11:¢c.205G>C

Rasopathy
RCV000000050

PTPN11:c.205G>C
Rasopathy
Lab C
SCV000000030

1
1
1
1
1
1
Record report ‘IV

€ # [ www.ncbi.nlm.nih.gov/chnvar/RCVOOC
Y L PAUN LD

Sk 0 10 NCB

ClinVar Gmar : : feercn )
Advanced Hep
Pome | Ao - | Access v | Usmhevetste - | Submasen - | Sscs - | FIPste -
NM_002834.3(PTPN11):c.205G>C (p.Glu69Gin) AND Rasopathy Recent activity =
Cleat
wnicalsgnficance:  Pathogenic (ot evak

i s N oonan syndrome

PTPNI eoten tyrosme pho ) Seomar
(Gene - OMIB - HGNC :

single nuckeotide variant

1292413

= NM_002834.3(FT

cH

B Gray PTPN11:c.205G>C

Cnical assertons|

Noonan syndrome
Lab B
SCA/0NNNNNN2N

omine A oo ok
gomine | oipg | Staealnk

Patnogenkc
(sep 11,2014)

SCVO00057374 GaneDy

no assertion cancal

SCV000196658 cenapogea | PADOGERE | umknown (0

Using the webste ~ | Submisskn v | Statistks v | FTPste ¥

NM_002834.3(PTPN11):c.205G>C (p.GIu69Gin) AND Noonan syndrome 1 Recent actvity =

PTPN11:c.205G>C
Rasopathy
RCV000000050

STPNI1 protein tyt\sine phosphatase, non-(eceptor type 11
A v

sngle nuxieotie vara)

PTPN11:c.205G>C

SC\/00NNNNN2N

(Assertion  Significance  Origin
method)  (Last evaluated)

cettera provded,
singhe submiter
(LM Creeria)

g
HR | o Prenne

Q@ NM_000059 (4670)
Q@ NM_00088 (0)
Q 123456789(uk) 0)
]

Clinvar - The NCBI

Rasopathy
Lab C

Pathogeni: cinical
(oct28.200  F™™ tesing

4-17 ClinVar ® 3272 WEB ~<—< (Variation/Record report)
(HEFT @ http://Aww.ncbi.nlm.nih.gov/clinvar/variation/40498/

http://www.ncbi.nlm.nih.gov/clinvar/RCV000037633/.

http://www.ncbi.nlm.nih.gov/clinvar/RCV000033469/)
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RCV L o— RiI =V g v oO&a&E > T\Wa, Clinvar IZiZiinw—y s oo a— R
HIRF SN TWS (Fl21E, ko> RCV000000050 (1%, 2 S /3—< 5 > (RCV000000050.1
& RCV000000050.2 75 f#4E LTV %%, Record report dD~<—J 1%, ZH 5 D/R— g (Tt

LT (DFEY, 26D 2oL a— ROFNFIUITHONWT) 1FET 5,

# 4-4  Variation report & Record report & 1Z351) 5 NE OFHE
(HFT : http://www.ncbi.nlm.nih.gov/clinvar/docs/compare_displays/)

W H TR B 5 i FT

Record report @

Variation report ®~<—’

T B ESIROMAE DT
nT'a Z A7) ClinVar (2
BEkIh TRy, T b it
R DE—DONRY T R
ClinVar 288 ST 555

AN
=

EL

H—p/Y 7 b Clinvar
ICBRER SN TV D EA, K
H72 EEME (Clinical
significance) %, WEB ~—’
- >“Assertions for related
alleles.” &\ 5 & 735X
WIS IZ R~ T %

ek X7- RCV L a— R
BT, EREsIERIT
ME (Pathogenicity) o ki
ik

ACMG TEZINLTWDH 5
DD LAY & D ks 77 Lk
IZESX b HEERE AN
—% (Conflict) & L THET
5

Record report DA LY
DWVHIGAEAT ) -
“Pathogenic” &

“Likely pathogenc”<°,
“Benign” & “Likely benign” {3
A—F LT LR

JESR (Condition) (2R 50
HOFEM X

WEB ~_— LoD
“Condition(s)” & V9 FEIKIC
HaRRTH0, 2Lk
DRI RN

BERHY72IE L 220\ To

#2715 (Clinical assertions) @
G, S8 EIZEI VAN
SV Wit e N o I

Record report ~D YV > 7 DA
45

‘L

“See supporting ClinVar
Record” & i S 7257
IZ.RCV L a— RHE~D Y
7 iR T %

ExRi@ v . Record report d~<—3> & Variation report (D=2 — < & TIZFRNADMELE > T
WA ZHLABEIZIE, Variation report D~S— P INEIZHOWTHEIAT % (Record report ™
N=VIZOWTIFAEMT 5) . K 4-18 R UER 45 (TX—2 0 B, K 4-20~K 4-22 K}
% 46 13—V O TFHICHET 2 W ¥+ 7' F v — L ZORATH D,

R XYY XFELTCT /Ry a v BEORRBIINN—a v B2 45 LSO,

sty arFel LTI HEbhD,
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A%y & @ =

Interpretation @

Clinical significance:
Last evaluated

Uncertain significance
‘Cct 30, 2015

Number of submission(s). 5
Condition(s): Breast-ovarian cancer, familial 2 [MedGen - OMIM]

Hereditary breast and ovarian cancer syndrome [VliedGen - Orphanet]
Hereditary cancer-predisposing syndrome [MedGen]

Breast cancer [MedGen

See supporting Clinvar records 4

= NCBI Resources Sign in to NCBI
ClinVar ClinVar v xpressions, con J { Searcn |
Advanced Help
| Home About ¥ | Access ¥ | Using the website ~ Submission ¥ Statistics ~ FTP site =
NM_000059.3(BRCA2):c.8351G>A (p.Arg2784GIn)
variation ID: @ 52559 1 Affected gene D
Review status: @ criteria provided, multiple submitters, no conflicts breast cancer 2 (BRCA2) [Gene - OMIM - Variation

Haploinsuficiency - Sufiicient evidence for dosage
pathagenicity (Jul 6, 2012)

Triplosensitivity - No evidence available (Jul 6, 2012)
Q, Search ClinVar for variants within BRCA2
Q, Search ClinVar for variants including BRCGAZ

Allele(s) @

NM_000059.3(BRCA2):c.8351G>A (p.Arg2784GIn)

Allele ID: 67227

Variant type: single nucleotide variant

Cytogenetic location. 13q13

Genomic location Chr13: 32370421 {on Assembly GRCh38)

Chr13: 32044558 (on Assembly GRCh37)
GCther names: BETOG=A

Protein change R27840Q

HGVS NG_012772.3:9.50042G>A

NM_000059 3:c B351G=A

NC_000013.11:9.32370421G>A (GRCh38)

.more

Links: dbSNP: 20359076
NCBI 1000 Genomes rs80359076
Browser:
Molecular consequence: NIVM_000059.3:c.8351G=A: variant Cntology S0:0001583]

Allele frequency: GO-ESP 0.00008 (A)

Variant frequency in dbGaP @ E

NM_000059.3(BRCA2):c.8351G>A (p.Arg2784GlIn)
GRCh37 Chr13:32944558

(Called variants
10f2952

Potential variants
Sample count 2040806

Called variants ar= samples submittad 1o doGaP that have the varant
allele. Potential variants ar= SRA runs that display the allele in at keast
30% of the reads covering the position, and have 10 or more passing
reads covering the postion.

Browser views

RefSegGene F
Variation Viewer [GRCh38 - GRCh37]
UCSC [GRCh38/hg 36 - GRCh37/hg19]

Related information G
dbSNP
Gene
MedGen
OMIM
PMC
PubMed

4-18 \Variation report O~2—7 (L)
(HEFT : http://Aww.ncbi.nlm.nih.gov/clinvar/variation/52559/)
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# 4-5 \Variation report D~X— (E¥) OFIRAE
(HEFT : http://mww.ncbi.nlm.nih.gov/clinvar/docs/variation _report/)

HEIK FRANE
A NYT U RO HGSV KR L B o — A7 — & A%
B B (Interpretation) (R 5T —& & LT, BRI AR EENE, BREAY 7R BN

WS BAR, BER SR, Bk S IEREE, Record report ~D U > 7

O

70 AECANZ BT BN T S OSLE., doSNP TO ID, 7 LIVHERES

O

T ARSN TRV T b A== T T LRSI LTD Y 7 (NCBI
21T D Gene DX— X OMIM D~<— Haploinsufficiency <> Triplosensitivity
LWV o LB OMEIZK L COBLROMERIZESS 5 ClinGen »~—3 (Dosage
Sensitivity Map) %)

dbGaP BT AN 7 FOsEE (X 4-19)

NCBI @ Variation Viewer <°, UCSC Genome Browser & Vo 7= Aa[filfb>Y —/L~D 1
NS/

G

dbGaP <> MedGen & W27 —4 > =T ) U7 HEMEICHLTOY v

41913 [0 4-1812351F 5 ED#S Tdb 5 (M 4-18 1E“NM_000059.3(BRCA2):.8351G>A
(p.Arg2784GIn)” O 2 — 7 b | 4-19 1 “NM_000041.2(APOE):c.[137T>C;388T>C] —
Haplotype” 7 5O ZHEF ¥ 7 F ¥ —Th D), ZOH7IE, dbGaP TS TnD
FRICHESEFHEINTEANY TV FOREEFRRT HE, CoREICER SR

(Study) ®—%& X, ClinVar ® FTP % F B AFARETH D (k).

¥ ZoBEE, doGaP OF —H MLEEENT LD THY | FREOKEN (NFES%) CHEIWHETIX

AV >N

AHRGEIUTO®EY Th D,

® VCFOHEAIE. ity 1o0) 7y hRbIUTHEERIZBLET S
¢ V—FF—ZDEAIE, V—FD30%b LT 10 KL ER, ZONRY 7o NaEtelh A ITEE x5
ET5
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Variant frequency in dbGaP @) =

NM_000041.3(APOE):c.388T>C
(p.Cys130Arg)
GRCh37 Chr19:45411941

Called Potential
variants variants
Sample 3452 of 6545 of 24665
count 11445

NM_000041.3(APOE):c.137T>C (p.Leud6Pro)
GRCh37 Chr19:45411110

Called Potential
variants variants
Sample 81 of 10299 185 of 47255

count

Called variants are samples submitied to dbGaP that
have the vanant allele. Potential variants are SRA runs
that display the allele in at least 30% of the reads
covering the position, and have 10 or more passing
reads covering the position

4-19 dbGaP IZ81F 530 7> N OSEE
(AT http://www.ncbi.nlm.nih.gov/clinvar/variation/17870/)

Z NM_000059.3(BR x

€< > C # | [1 www.ncbi.nlm.nih.gov/clinvar/variation/52559/ A% & @ =
EPIU QTFAVA/ D
Assertion and evidence details Gota: ¥ &
Clinical assertions | | Summary evidence ‘ ‘ Supporting observations
(2]
Germline
S —
Clinical Condition(s)
significance Review status Collection (Mode of origin Citations Submitter - Study name Submission
(Last (Assertion method) method b 9 (Last submitted) accession
inheritance)
evaluated)
Uncertain criteria provided, single clinical Hereditary breastand = germline PubMed (1) Invitae SCV000073501.4
significance submitter testing ovarian cancer See all records that (Jan 8. 2016)
(Oct30,2015)  (Invitae Variant syndrome cite this PWID]
Classification Sherloc MedGen | Orphanet]
09022015}
Uncertain criteria provided, single clinical Hereditary cancer- germline Ambry Genetics SCV000184238.2
significance submitter testing predisposing
(Jan 20,2015)  (Ambry Autosomal syndrome (Feb 13, 2015)
Dominant and X-Linked MedGen!
criteria (9/4/14);
Uncertain no assertion criteria research Breast cancer germline CSER_CC _NCGL: University of SCV000190140.1
significance provided (Autosomal dominant Washinaton Medical Center - ESP
(Jun1,2014) inheritance) 6500 variant annotation
MedGen Study description
(Aug 28, 2014)
Uncertain no assertion criteria clinical Breast-ovarian cancer, germline Sharing Clinical Reports Project SCV0001092332
significance provided testing familial 2 SCRP)
(Aug 21,2012) MedGen | OMIN (Aug 8, 2013)
Uncertain no assertion criteria clinical Breast-ovarian cancer, germline Breast Cancer Information Core SCVO00147330.1
significance provided testing familial 2 BIC) (BRCA2)
[21\.;;;)29 MedGen | OMIM (Mar 28, 2014)

4-20 Variation report OX—" (F#F : “Clinical assertions”® ¥ ")
(HFr : http:/imww.ncbi.nlm.nih.gov/clinvar/variation/52559/)
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£ NM_000059.3(B

€ = Cf
Y GFAVD T3

[1 www.ncbi.nlm.nih.gov/clinvar/variation/52559/#summary-evidence

A%y & ﬁ% =

Assertion and evidence defails

Goto: ¥ @

] —

(2]

Individuals

2

not provided

not provided

not provided

Allele

Central/Eastern European; Western European;

Western European, Central/Eastern European

Central/Eastern European; Western European;

‘Western European, Central/Eastern European

Clinical assertions Summary evidence H Supporting abservations
Submitter Families Ethnicity
origin
Total for all submitters not germline
provided
German, Hungarian
Ambry Genetics not germline  not provided
provided
Breast Cancer Information not germline
Core (BIC) (BRCA2 provided
German, Hungarian
CSER CC NCGL: University not germline  not provided
of Washinaton Medical provided
Center
Invitae not germline  not provided
provided
Sharing Clinical Reports not germline  not provided
Project (SCRP! provided

Geographic
origin

not provided

not provided

not provided

not provided

not provided

Citations and
Databases

Other citation [%

not provided

not provided

PubMed

Cther citation [2

not provided

not provided

Description

not provided

not provided

not provided

This.
sequence
change
replaces
Full
description

not provided

@

Lest Updated: Apr 21, 2018

[X] 4-21 Variation report ®O-X—" (F#F : “Summary evidence”® % ")
(HFT @ http://mww.ncbi.nlm.nih.gov/clinvar/variation/52559/)

« 3
#PTY GTFAVD T

C' # |[1 www.ncbi.nlm.nih.gov/clinvar/variation/52559/#supporting-observations

Assertion and evidence details Gota:l¥) &
Clinical assertions || Summary evidence H Supporting observations
] —
Submitter Qllele Individuals iegobpesiftecied Ethnicity Ggu_graphlc Citations Description
origin status) origin
Ambry Genetics germline  not provided Hereditary cancer- not provided not provided not provided
predisposing syndrome Cther &
(unknown) citation
Breast Cancer Information Core germline 1 Breast-ovarian cancer, not provided not provided not not provided
BIC) (BRCAZ familial 2 (yes) provided
Breast Cancer Information Core  germline 1 Breast-ovarian cancer, Central/Eastern European not provided not not provided
BIC) (BRCAZ familial 2 (yes) provided
Breast Cancer Information Core  germline 1 Breast-ovarian cancer, Western European not provided not not provided
BIC) (BRCA2 familial 2 (yes) provided
Breast Cancer Information Core germline 1 Breast-ovarian cancer, ‘Western European not provided not not provided
BIC) (BRCAZ familial 2 (yes) Central/Eastern European provided
German, Hungarian
CSER CC NCGL: University of germline  not provided Breast cancer (unknown) not provided not provided not not provided
Washington Medical Center provided
Invitae germline = not provided Hereditary breast and ovarian  not provided not provided PubMed not provided
cancer syndrome (unknown)
Other [2
citation
Sharing Clinical Reports Project = germline 1 Breast-ovarian cancer, not provided not provided not not provided
SCRP] familial 2 (not provided) provided

[X] 4-22 Variation report ®O~<—< (F#&E : “Supporting observations”® 4 ")
(HHPT : http://www.ncbi.nim.nih.gov/clinvar/variation/52559/)
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# 4-6 Variation report D-~X— (TH) DFTRNE
(HEFT : http://mww.ncbi.nlm.nih.gov/clinvar/docs/variation _report/)

5 74

E AL

Clinical
assertions

Bkl L a— RgIo, BRMZeEENE, REEHH, LEa2—RXT7—%
A RAEOFHE, GER CBREEIC L - TR S5 BRI 70 BB I BB ER
KOG T 25811, ZOBEEEXLFEH) . MedGen <° Orphanet, OMIM
HADY U BRENGE o MIRBORRE (AFEAIESR S S 2 W IR
Lo cifaotEiR) . 51, BEE, R e Y= s M REBEA EE
Y5, BIRT DY, T X OBREE, BRI REEN AR D A
WBLTORF 2 A MNERMTAMERS D, ¥ 7128105 KRR E
M IR, EDORF 2 A MIHT LU 7Rz 6D (M 4-23), Bk
FITE L T, BEE ORALMERT, BEE, £ O8I - JEREOFET
VBB TREFRORHEERTEX=U~D) I RIS (K 4-24),

Summary
evidence

BERE I, BEEL, BE LFERR, B8 LA, maEdSRE 2o
oA (AL, Bk AL Z oM (Geographic origin) . 51
LK OT —=Z _XR=2A~D Y 7 BgE I L CORAERRT 5,

Supporting
observations

B, AR, RER, A, 2O BRESR L 722 o ol oM 2
MAGDELbOEBEMERE LT, BEHRBICZONELZRTT D,
422 1ZH DY, HOBEEND, BEOBEHRPBERINATNDZ &N

TIND
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2 Modify this letterh x | ¥
C A @ https://submit.ncbi.nim.nih.gov/ft/byid/7oynscmk/mdi-5616_26957_genedx_irsy
7Y GFAUD DY

DNA nwmomc EXPERTS
Where Rare is Common

General Variant Classification Assertion Criteria

General Information
When evaluating a variant for pathogenicity, GeneDx reviews information and evidence that
includes, but not limited to, the following:

1. Gene and disease information (e.g. disease mechanism, pathogenic variant
spectrum, disease incidence, inheritance pattern, penetrance, expressivity,
functional domains etc.). Summaries of this information are available on our testing
information sheets on our website.

. Population frequency and state (homozygous/hemizygous) data
a. dbSNP (use discontinued after release of 1000 genomes and NHLBI ESP)
b. 1000 genomes (http://www.1000genomes.ora/)
¢. NHLBI Exome Sequencing Project (ESP)
(http://evs.gs.washington.edu/EVS/)
d. Exome Aggregation Consomum (http://exac.broadinstitute.ora/)

(Limited Use: The Exome Agg (EXAC) provides a beta-version of a set of exome sequencing
data from a variety of large-scale ing projects. A pe i and final release of data are
currently pending. The data includes low coverage and poor confidence calls which affect the data quality. The
EXAC set includes data from individuals who were recruited for disease-specific studies, including cancer and

Therefore, GeneDx does not routinely consider data from the ExAC browser in variant
interpretation at this time b\.rl will eontmue lo evaluate the utility of this data set in a clinical setting and wdll include
ExAC data once a pee pL is 1 and the full data set is released.)

e. Internal exome data

. Clinically significant literature

. Gene specific variant databases

. Type of variant relative to disease mechanism

. In silico Prediction algorithms: Predication algorithms in use are listed in Table 2 of
the “Standards and Guidelines for the Interpretation of Sequence Variants: A Joint
Consensus Recommendation from the American College of Medical Genetics and
Genomics and the Association of Molecular Pathology.” (Richards et al. Genetics
in Medicine, 2015). In general, three prediction algorithms are assessed for
missense and splice site predictions.

. Familial testing or segregation studies

. Contextual evaluation with other testing results (e.g. seen in cis/trans with other
pathogenic variants)

4-23 FERRMREEMNZ R T D2 HEICEHL TO RF¥a A hOR—Y
(Variation report D-~X— 5D Y v 7)
(H4FT : https://submit.ncbi.nlm.nih.gov/ft/byid/7oynscmk/mdi-5616 26957 genedx_interprules_final 061215.pdf)
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2 Laboratory for Mo x § %

| « C A  [1 www.ncbi.nlm.nih.gov/clinvar/submitters/21766/ ARy & @ =
S GFAUh /D
= NCBI Resources ® HowTo @ Sian in to NCBI -
ClinVar ClinVar v P
Advanced Help

Home About ¥  Access ¥ Using the website ~ Submission ¥ Statistics ~ FTPsite

Laboratory for Molecular Medicine (Partners HealthCare Personalized Medicine)

General information Summary of submissions to ClinVar
Laboratory for Molecular Medicine Total submissions: 12297

Partners HealthCare Personalized Medicine

65 Landsdowne Street Gene

Cambridge

Massachusetts

United States - 02138-4232

hitp:/wwwpartners.ora/personalizedmedicine/imm Gene Submissions Last Updated -
Organization ID: 21766 ABCA3 14 Jan 29,2015
Viewthis laboratory in GTR ABCA4 1 Mar 6§, 2015
. L. ABCB4 1 Aug 18,2015
Assertion criteria ABCCZ 1 Aug 18, 2015
Level: Assertion criteria provided ABCCS 1 Aug 18,2015
LIMM Criteria ABCCY 81 Jan 29, 2015
ACADM 1 Jan 26, 2015

ACE 1 Aug 18,2015 -

Condition

Name Submissions Last Updated -
21-hydroxylase deficiency 1 Aug 18,2015
3-Methylalutaconic aciduria type 2 12 Jan 29, 2015
St :
Achromatopsia 2 1 Aug 18,2015
Acrocallosal syndrome. Schinzel tvpe 1 Aug 18,2015
Adultjunctional sis bullosa 1 Aug 18,2015

Aicardi Goutieres syndrome 1 1 Aug 18,2015 -

4-24  BEEIZBET S HEFO~— (Variation report O~X— 5D ) )
(HHFT - http://www.ncbi.nlm.nih.gov/clinvar/submitters/21766/)

FFTP A kb L]

ClinVar @ FTP %4 F2251%, ClinVar I ST\ DT — 4 7 — X EEDERN/R S
NTNWDLT7AN, T—EBEEDOT T L—h 5774/, ClinVar 1233 5%H R
2 A F (F‘aa‘ﬁl%%@%,_\%7 LEUOEED, =% A= Mo UICBET 2 &R 2 5 (M
4-25), T—HRT —HFEOEREKM LI 7 7 A ML, Fora—RKLEHER, T—
&Mﬁﬁa LTV WD EHERT 572012, MD5 T = v 7 A& LT27 7 A VDMHRE L
TWa,

LFIZ, FTP A bt s 7 7 A V2 E L5,

& NUTYRNIHETET—% (VCF, #7XUIY ., XML @ 3 FlikH)

v VCFDZ77ANL
t 7LD T 7 L ARBIEITAER STV D (BLK, GRCh37 & GRCh38 (Z
DNTT =7 bDT7 7 A NVPERR ST D), GRCh37 IZOWT DT —H 1%,
vcf_GRCh37 L WHAHTDT 4 L7 FUEL FIZENNTWD (R 4TITRENDT
7 A NEEDRENIL TN D), ZD7Hd clinvarvef 1213, BRREY 7e EEMERBA |
HoRICEI 9 B L UE (Assertion criteria) O F BE T 3T —2NRNEaFEN D
(common_and_clinical.vef* %0 7 7 A MZIZE F TR0,

S OEEPRARERICB L COT BT v ARG S BRI DAY 7o N EEWT A7 7 AL (R
4-7),
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v

v

[ ]
v

XTEYI 77—~ hDT 7 AV

ClinVar IZ8gk SN/ T7 — X G - BHLIZHLOTHY, WEB X—U N HHET
XDHRESY DT —ZuEG A TWD (#F 4-8), ZNbHD 7 7 A /LEET. tab_delimited
EWHAHTIOT 4 L7 FPYBRTICEIN TV D,

XML 74—~y hDOT7 7 A )V

RCV L a2— ROET— X EKM LTS, oD 7 7 A EHT. xml 294
HiOT 4 L7 NURTICEITEY, 1, EHshTnd, o7 —F S
B L T o #13 clinvar_public.xsd (2R E TN 5%,

BEAR, BinF LEELORRMEICET 27 7M1

PRBAICEAT 57 7 A4 /L (disease_names)

Genetic Testing Registry (GTR) & ClinVar Tffi i S 2R B4 BT 57 — % 234
SN TND, ZOT7T =21, KEAEIC, ZORBAPHNON TV LIEHRY —
2 (Human Phenotype Ontology %), =&~  ID¥, MIM®3® 1D %73 Bdiff 17 &
NTW5, Z7AMImHEEHIND,

BT &R & OBIRMEIZEET % 7 7 A /L (gene_condition_source_id)

BAR T EHEBEOBMREEZ DT 7 7 AV THY | ZORRMEN, NCBI At
55 BE#E DT — % ~X— 2 (ClinVar, Gene, GTR, MedGen) (Z& b &1
2%, ZOBRMEIX, OMIM <> GeneReviews, NCBI DA X v 7L 5% 2 L—
N EoTHLNEbDTHD, T—HIiE, BIETOIDHIZ, BEFOT R
. RS, 287 R ID, MIM @ ID FERBEM T B TWD, 77 A VIE s
AR SLD,

a7 N ID OB S L7z~ 7 4 /L (ConceptlD_history.txt)

a7 N ID OBRENFEINTZZ 7 AV Th D,

T ABEOBEIEH SN T T L= T 7 AL

submission_templates &\ D £ HTDOT 4 L7 hUELFICEPNLTWD (#ih),

NRY Ty NOHEZHETDEOICHOO IO~ EE2 M L7 7 AL
ClinVar [Z331F % Variation report O-~X—1Z1%, dbGaP (2SN TV DT —H 125k
DNV TV FOBENRRINTWD, EOREOHEIZHW b 7-0F5E (Study)
D—EH, dbGaP_frequency study list.html & dbGaP_frequency study list.txt (Z & &
TS,

ClinVar (ZB4 2% R¥ o A > M

ClinvVar O#FRIZEI4 25 Rd o A > e, 7' LB 27— 3 ) document_archives &

B XSD I, XML D AF—~ (F—F O : T—HICHEENDHMEZ DR, T bOERME) 2iE%
D7 F—<v b,

% XSD DJEFEIL, xsd_public LW 5 F 4 L7 b U OETIZENNTW5, xsd_public DELFIZH %
variation_report L\ 95 4 L7 R UIZIE, “Variant”®D L 22— RIZ2WT O XSD HENN TV D (ZAEF]
ABEICRH L TORH LT —Z 251k e LT 20154 7 BlzBMahi), BekEhicra—R (TF7ty
T a & EINSCV ThhE D L 23— ) @ XSD I, clinvar_submission.xsd T& ¥ . % D JEFEIE xsd_submission
EWIERIDOT 4 L7 FVIZEINTVD,

¥ RBRA B EET 57200 1D,

¥ b MiEaT TR LAED L RBRUCET 215 H % Y — A TH 5 Mendelian Inheritance in Man (MIM)(Z
175 ID. OMIM I MIM O > T A i,
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WO T 4 L7 KU KO presentations &5 T ¢ L7 b UITHKE STV D,
® THXAN—RIANRAEIKT HTDD FF 2 A MH

ClinVar TlE, #4250, 3 DEDL Ea2a— LA ELH7-0I1I21F, =% A3—
RIS T F =2 DX 2 L— 9 UIMTONALERS D, =% 28— k3
FVE, T A BEEPIRET HEMEICL > TR IS LD TH Y, ClinGen 12
EoTROLNDHLENRHS, ClinGen LWV HF 4 L7 hUIZiE, TOHERS (=
X AN= IRV DRA N5 FOANT D7D ¥ 2 A ) & ClinGen 12Xk -
TROBNTTF A= SR VOPNR LG EROF 2 L— 3 VHIEICH
THRF2 A MBRENMLTVND,

G S e

[ FTP Directory: ftp: x %%
<« C M [ ftp://ftp.ncbi.nlm.nih.gov/pub/clinvar/
B PIFU LFEAUB ) D2

FTP Directory: ftp://ftp.ncbi.nlm.nih.gov/pub/clinvar/

Parent Director
aClinGen 9 16:14

Concept [0 history . tx 24 14:14 374k

L3

README .t xt 8 10:02 26k
clinvar public.xsd b Z201A =¥ Jfwsd public/elinvar public.xsd
clinvar submission.xsd 10 13:34 -» xsd submissionfclinvar submission 1.4.xsd
dbGaP frequency study list.html. Sep 28 2015 38k E‘
dbGaP freguency study list.twt . Sep 28 Z015 17k ¥
IZ disease names hor 24 14:14 2580k
a document archives hpr 24 2014
ene condition source id . . . . dpr 24 14:14  HAGK @
a resentationg Now 7 2014
a release notes fpr 11 19:55
Dsubmission templates Jun 11 2016
a tab delimited fpr 11 19:29
avcf GRCh37 Apr 11 15:089
avcf GRCh3a fpr 11 15:07
uml hpr 12 16:56
O sed public hor 11 18:57
a xed submission Feb 10 13:31

4-25 ClinvVar ® FTP -1 k
(AT« ftp://ftp.ncbi.nlm.nih.gov/pub/clinvar/)

% Request_for_Expert_Panel_or_Practice_Guideline_Review_Level_Designation .docx
“ BIfE. CFTR2, ENIGMA, InSiGHT, PharmGKB 7> HEH ST 5 =F A 84— bSO LT 5 R ¥
2 AV IRIOT 4 L7 FUICENPLTVD,
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# 4-7 Clinvar ® FTP %1 FbffitEid VCF 7 7 A L
(HFT @ http://ww.ncbi.nlm.nih.gov/variation/docs/human_variation vcf/)

T 7 AN OB | BB | NAE
BEEE

common_and_clinical. | 58 | EFRAIZRERICEI L COxT EF v ANFT G S L7 A Gl

72 FINDNY T o R BT D7 7 A

common_and_clinical X Getafhk - Y Yeta K BITAAET 2 HEELAY 70 5 Yu R i I S

_Ppapu.vef (Pseudoautosomal region (PAR), Alternate loci, patch
sequences and unlocalized or Unplaced contigs (papu)) (25 £ il
HNVT N EEMLIZT 7 A0 (“common_and_clinical”
IZEENRNE D ZHEHN)

common_no_known_ BASMEIR B~ (Pathogenicity rating) 734375 T

medical_impact.vcf 72N O A K&

clinvar.vcf Locus-Specific Databases (LSDB) ., Efx 1A= (Genetic
testing laboratories) ., OMIM ZE0 5 DF ¥ o FL v b 7a <
EH1OoDNRYT U RARESN TS s (dbSNP (2T
V77 LU AE LTI EDR TS EHY) 2Lz
7 A

41 http://ww.ncbi.nIm.nih.gov/SNP/get_html.cgi?whichHtml=how to_submit#REFSNP
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# 4-8 Clinvar ® FTP #++1 FhbfEffisnd # 7RIV XD 7 7 1 v
(HHFT : ftp://ftp.ncbi.nlm.nih.gov/pub/clinvar/README.txt)

77 ANV OBEREE | EEHTHE N

gene_specific_summa | i /] BRFICET 67 — ¥ B USRI 57

ry.txt FALTHY, BEFEC, HSTHRIEFLS ) A
Bl ECER LAV T Mo, N T ML T
DRGRIN T 2 KA %

variant_summary.txt A NYT v MCBET 57— & 28 - fE R A 4N
L77A4NTHY 8T LHN) T MeT ) LS
FTCHER LB, BRI EEN, 4T 567
7 MCxT DB FRAESFET D2 (Genetic
Testing Registry (GTR) (28I TWDHH D) &%
¥#9 % (ClinVar IZ8617 57 LA D ID T — 4 %
F&ANT )

cross_references.txt w5 A NY T2 RSO ClinVar LIAAOF —Z _X—Z2~D )
VI EMTH (U7X, Clinvar iZ81F57 Lv
D ID IR ESNTZHDTH D)

var_citationsvar.txt i NUT L IO XER~OB A ZE2#MT 5 (ClinVar
WZBFLT7LADIDEICY 7 ZRET D)

summary_of_conflictin | 2016 £ 1 5 | B&k& M (2 FHH) 1TI1T D BERNEE DOFEE Z k4

g_interpretations.txt oMt | B (TEERAZ2EZEME (Clinical signficance) | =° L&
2= AT —RF A FILERN DTN T v MO
TERONEEZINFET D)

special_requests BLEIX BERE VBT 27 — X AN LT 7 7 A VENE D)

(F4v7 bY) EEEE [ ATWBET LS kY
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(4) BRRMGCEEM

ClinVar (%, B350 7 > b ORI EZM: (Clinical significance) & L TF 4-9
IR BRATREE LTV 5%,

# 4-9 ClinVar (28 &k S 5 R r 7 s
(AT http://www.ncbi.nlm.nih.gov/clinvar/docs/clinsig/)

fiEl Bl
Benign ACMG,/AMP®HELEIZ L 5. A 7 /L5 (Mendelian disorders) (2R84
DNV T v N ESET Bz o FE
WRES|IEE T O TIERWAY T N THDLZ EEEKT D
Likely benign | ACMG,/AMP®#t4t|Z L 5, A 7 /LiE{5% (Mendelian disorders) (ZE3
DY T v N ESHET Bz O FE
Benign T % A[REMENEWAY 72 hTHHZ L 2EKT S (PDTix
0%LL EOMENSIZH D) TV M ZHIZHET 5L LTV D)
Uncertain ACMG,/AMP®BHESE|Z 1 A . A 7 /L5 (Mendelian disorders) (ZE3
significance HR8Y T v N ESET B O HFES
Benign. Likely benign, Likely pathogenic, Pathogenic {27748 S 4172 8 D
(2. Uncertain significance 525,
Likely ACMG,/AMP®HES#|Z L 4. A 7 V{59 (Mendelian disorders) (2R3
pathogenic AT S ESET DT OHEES
Pathogenic “GE%)%)_I EMEREVANY 7L N ThD I ERERT S (DT
90%LL EDFENSIZH DY T M ZHUIHETH E LTV D)
Pathogenic ACMG,/AMP®BH#ESE|Z 1 % . A 7 /Li{55% (Mendelian disorders) (ZE

HANYT v N ESET A0 EES
REBAB X T T Mozt L TOEH

Drug response | JEEBICIT B A KAE S 720, FRICKT 2 SO B %2 KIETNU 7o b
(5%, SOBUSITH LT X 0 FE7efE (CPICYHERED FE) &8T5

FIE)

Association GWAS 12k > CIRIESATAY 7o Mokl LT, & B 1o BaRr 72 B 85 PE A
mzenibo

Risk factor AR XTI CARVWAEZDY AT EEmb b 7o R

Protective Rl (B ET) OUAZE FF U 72k

Affects FLBEAMPE (Lactose intolerance) @ K 9 72, IR ORBIRIZ DS

NYT b

2 BEFET X o T THIRR /R R

(X L TREE OBISER R E S T2 5 6

WZiE, ZOBBRAREREND (K 4-20),
43 American College of Medical Genetics and Genomics(ACMG) (https://www.acmg.net/) .,

Association for Molecular Pathology (AMP)  (http://www.amp.org/)

44

https://cpicpgx.org/

42
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[ ]

Conflicting data | =Y —3 7 ApDEEEIND N T MK L THEISNLDREL : =
fromsubmitters | > v — 7 ANTHRICR—ENRHL5HE. ZORRAEAND

Other ZOFEBIZ, ClinvVar 2MERT 54 7Y 3 I, MU RERN WA
HAWSILA, ZOHA. Clinvar DA X v 7R, F— 2 B350 x LT,
ClinVar D4 7> a ANIMAR DRI KBNS D0 ERIWEDED Z L7

50
not provided ERPR A 72 EEBEME I 6t L C ORI 28 £ e WS I IV B L 2 R BLS

SCV L =— FREZftA LT RCV L3 — RafE T HBRIC.SCV L o — REED KA T
FNEICHEN AZ T oD Aa 0N H 5, T LD T, ACMG KT AMP 23 #EHE4 2 K EL
(Benign, Likely benign, Uncertain significance, Likely pathogenic, Pathogenic) 72723
HBNTEY, ZNOICERNHST284A. RCV L a2— RTiX, “Conflicting interpretations of
pathogenicity” (EERAYZREEMEICEH L TOMBRICA—E1H D) L0 REAZH N5,
“Pathogenic” & “Likely pathogenic”, “Benign” & “Likely benign”, &\ > 72 728 |Z1%, “Conflicting”
EWVWIHFEEEL AW (F 4-10),

B ZoRAOMEMIT. UTOLIRBAICAVSENLS (WTFhLoBa b, KRICETAEEENLAHTH
5 EDHHE)

& NUTYIMMIHETLIMIERDIZOIC, TDO/Y T > k% ClinVar IZ5657 DB
o ERERREBEARERT OB BIAE, XUV HE LAV TIRZEOERP LN EERV L D RER)
o U=y rRMKREIZL > TRIBEIZET DM (NU 7> bER-> TOLEACETS

THH) BRESNDSGE
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T 410 BEEFIIBWTHEN D - 72355 O KRR 72 M 0 F B4
(AT http://www.ncbi.nlm.nih.gov/clinvar/docs/clinsig/)

SCV IZ&ENHEI (H)

RCV (28T 5 FKE

Pathogenic & Likely pathogenic % & ¢ e,

Pathogenic/LikelyPathogenic

(Pathogenic % L < |& Likely pathogenic & L < i3 Benign
% L < 1% Likely benign) & Uncertain significance % & ¢»
FH

Conflicting interpretations of
pathogenicity

(Pathogenic % L < (& Likely pathogenic) & (Benign &
L < 1% Likely benign) % & e 5

Conflicting interpretations of
pathogenicity

Benign & Likely benign % & T35

Benign/Likely benign

ACMG,/AMP HEZEERHLD e | T LSO R B %
ETeFRBL (1 21F. Uncertain significance & Risk factor
EETeR)

Uncertain significance, Risk factor

ACMG,/AMP HEBERBIA—H L TE LT, &6
ACMG,/AMP HESELISI D AGE A SR Bl (B 21X,
Pathogenic & Uncertain significance & Risk factor & {p 3
Hi)

Conflicting interpretations of
pathogenicity, Risk factor

ACMG,/AMP HERREBLNEEN TE LT, ACMG LT
AMP 3HELE L TWVWEEE O HIFE 2 G0 RI (Bl x
I%. Drug response & Risk factor)

Drug response, Risk factor

F AR T B — T ANIIBWWT, FD
ACMG,” AMP HELER B AN Y] CTH 2 0> Hm sl ik 23 [EH
F o TR

Conflicting data from submitters

%) LEa—RT—4 X

Variation report & O Record report D~<— (213, BERE I L - TR SN ERA) /s B

PEDAEISE 2 7= 977212,

LEa2—AT—=FANRFRINTWVWDS, ZOLEa2—AT—H X

X, flx OFgR (SCV La—R) IZHEZ 656D THY, 7 7 4/ kTl “single submitter
- criteria not provided” & 72 > T\ 5, LEa—RAT—X X%, B, B 4E (4 stars)
D5 BRI ND, B L, 215, B3O, 2401, A4 DSCV La—FIZXLT
EWDHZENTED, B2o1F, BHEDOSCV La— RELRETHZLICL-TEDDLZ L

MTED, R4, ZOHLDEDHTEE LD D,
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£ 411 LV Ea2—RAT—XADPREIE

(AT : http://mww.ncbi.nlm.nih.gov/clinvar/docs/review guidelines/)

LEa—1L L

RS e VA

ClinGen ®Eg+ 1

L

L

*
(1 star)

BRI 72 BN A HET D - DI W b 5L (%
DIEMELE IR LT SCE) B, HD 1 ANOBEHE D OB G
ENTFBREICZDLEa—RAT—F 2% 527 (&b
%i%?@%#%ﬁtﬁﬁ%ﬂ%&

o T LAY LITEBTFHOSETECET LR
Xa A NEERT 52 (ZOHEFEZ —
BT AR DA IRV E 2 — (BIEOTA R
74 > (Practice guidelines) & L <ILZ HIThEEL
WKL —H T AL Ea—) TS D)

® HBETHEE (AT AEBEREKE) LT, 4
72< &b 3B EFEATT (Pathogenic, Uncertain
significance, Benign) 72N TWAHZ &, F7-
VAt D3 B 72 B R A 7 R EEME N R STV D
&

o ANUT U MNMIBEAT 54 (Pathogenic %5 DGR
TREEM) & FOIMENIR I STRICHRTT 5 5]
e, ZOEFEARZBET 52 & (ClinVar
R—LRX=U N6 ZNHIIKT DY 7 85056
)

o NUTUIFDOHBICET LT ARG
AR (B, r—2% =T AR ER LT

LEE), o ¥ NEERRETH L

Clinvar TiX, &S5RI L CREM 731X

T2

L

* *
(2 stars)

R DB ERF T K > THIR e EEMER RS ST
BY, SHIZEALIZ—HLRWGERICZOLE2—
AT —HRAEH52%5 (R—E»HHLEEITIE, 1 star
L7 %)

2L
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LEa—1L L

R K OV

ClinGen ®E§4 1

. 0. O ¢
(3 stars)

TXANR— FRFUZ LTl B a— - KRB EINTH
BILZDAT—Z A% 525
® HEFIT, =X AN R D A L AN—TEET
%1 & B 5 E (ClinVar Expert Panel request form)
\ZFEA L. clinvar@nchbi.nlm.nih.gov %6 (212354 L,
TR BT LR B

® =X A N— hFIUTIREROFZE (A
2953_41:%75:1%%?6 BEICENLD %:1%*0
). \ZHE b B E (Medical geneticists)

Ennﬁ#ﬁﬁﬁm&“O) ZWrE - sy EEE (Molecular
pathologists) ., x5t & 72 2R BB 1, HEREHT
(Functional assay) . #Eatfi#HT DEEFIZE N E 41D
DR END

® X A= PSRAD A NI O
B8 - RPN DAk S D 2 &

@ T X ANN— FRXRILD A N — T EBRAYITE R
THNMTHY, BERICL, HEaIa=7 1
IR THREDHEBRICE > TR DL LN TWVS A
mchdr L

® ClinGen X, —ODBEMLEFIZXHLT—D2ODTFHF R
PN "N SN D Z & 2T (Z OfEK
DIZHFANR—EIRZIIWZEENDZELEEN
%)

0 HIHBIETIZHLTEFEDZ X A X— k3L
DEETIUR, N6 & —fEIZmF A/3— h3x
NEREEET H L AT ORERDHY £ O T
LOTRITIUL, &9 —DDTF Z/N— b3z )L
AT D IEY AR THER D D

® lstar DEMAEEIZLTWDHI L

® X ZAN— FARRAVMBITFET 25 b 5k
HIZR RIS DAFAE L . £ OB IELZ BT D
&

ClinGen [T= % A/ N — M /X)L DR A HELE L TE

D, ZTOREEIZEL T, BWERENSHERIZIS TS &

DTk

BB NS N
T A N— f R L
3. Clinical Genome
Resource (ClinGen)
program (Z X > Tl &
- KR SN D WE
%5(46)
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LEa—1L L

R K OV

ClinGen ®E§4 1

. 0.0 0. ¢
(4 stars)

HA RITA BB THLARIZZIDLE2—AT —
HARB 225

B4 1., FAEE (ClinVar Practice Guideline request
form) (CHEFHAZFLAL,
clinvar@nchi.nlm.nih.gov (Z264f L |

HE5 L., ClinGen DL B 2 —|Z k0 ¥ s
1 star fz Of 3 star DEfF 27 L TWD Z &
TET UV ADEND LE AT 52 AT AT
DONWTaAT L2 &

AR T, N T2 MPEEBIZEDD Z &
ERETHZ LW LTED LY AT T
Ea—7 v A& ANEnEBilHT 528
NYT MR DERE, EO LI L THIZ
B Listld a5 2 &

koY AW VAN RSV
1. ClinGen Steering
Committee ([Z X > Tl
Ea— - KR SN D
B35
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6) T—REHH - Y1 X

# 4-1212.2016 4F 1 H 25 AW TO ClinVar I8k SN =T — X I+ et 2R,
B (0F VY SCV La— Ro$) 13817 F3 THTHY . DN, KK 22 EEME A 4]
ET D= DFEUE (Assertion criteria) 35 STV A 803K 8 75 5 T (&5 DK

FE) Lo T,

< 4-12 BER SN TWAD T — 2B 2#tEE (2016/1/25 O#iET)
(AT : https://lwww.ncbi.nlm.nih.gov/clinvar/submitters/)

baE| (G~
Bk (SCV L a— M) 173,252
BEPR B 72 BB 224 B 72 O D FEUE (Assertion criteria) 235 S T2 gk | 85,663
#
== R | 2= RN T MR 135,430
RY Tk : : _
" RN 5 STV Y 7 M 121,834
BRDIDOEENFEINTNENNY T MR 70,816
*xkk*k A K71 (Practice guideline) (ZIZEET 230 7 23
~ %% (ClinGen Steering Committee (2L > CL B a— Sz 7
)
*Khkk THXFAN—EIRRXLZE-sTLEa—NEANT TV B 3,620
%
*k BEEOBEHIZLS>T, RO OOEENRFHEINTE 7,359
D, ZRNHONER—H LR T MK
* FEROTLDOEERME SN TNH )T MK 56,879
77 MBS ETA—N—T o T DB TR BEM T O H N T R 8,749
C¥7 ) AFdS) 1C 2 DU EDBAR RIS A —/N—TF v T LTV B 5EIT, ZOEBITIEET 53
U7 v b
BT NYT b EEEMT N5 BT 26,613
1 OOBEFIFRITH LN T v N e R OBIE 3 4,492
(K7 LEH LT, D —2DBIE T ORI ORIIFET DAY T2 h %)
1 OO NI Exa— T HBEFICRENTHL Y 7 ¥ 4,406
R OB
(K7 MBS LT, NI EE a— RT 555 —2>DOBE DO O HRIAF
T BTV N Ok)
1 2L kDY 70 b & BEM T S5 @R 10 26,498
CREHDONY T2 b EGBR ETEH—R—T » T T HERT D)
BEREE 440
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ClinVar ® FTP A MZEINTWD 7 7 A ILVDORN, Bk SNT-T— 2 2B L7 74
JL. DF Y Clinvar O FEZENDOY A AR KEWNWT —HIFILLTO®mY ThH 5,

# 4-13 Clinvar ® FTP %A MIEMPNTWA FER 7 7 A VDT —H P A X

(HHFT : ftp://fftp.ncbi.nlm.nih.gov/pub/clinvar/)

7 7 A L DOFEIE A X
XML 74—~ h®D7 7 A JL* 143Mbyte
2TXREIY 7 —~< v RDT 7 A LA 15Mbyte
VCF D7 7 A VX 1,914Mbyte
PS RCV L 2— ROET — X &ML T 5 7 7 A /L, ClinVarFullRelease_2016-03.xml.gz ® 7 7 A
N A XA K& LT,
PPS ClinVar IZB ST — X &#HA - BHALZ O TH Y, WEB X—I 0 HLHE TE 5 Ky
DT —=REGILTNDT77 A/ (RCV La—RD—H4), LFO7 7 A VOEFEE Z DY
A RXE& LT,
gene_specific_summary_2016-03.txt.gz
summary_of_conflicting_data_2016-03.txt.gz
summary_of_conflicting_interpretations_2016-03.txt.gz, variant_summary_2016-03.txt.gz
PP E b7 LD) T 7 Ly ARSIEIER SN TS 7 7 A4/ (RCV L a— KO—#5y),

GRCh37 & GRCh38 IZ DWW TR ENLTW D 7 7 A VDEFHEL Z DY A XL Lz, wH L
2727 7 A FLELT D@D (GRCh37 IZ DWW TR S 7 & GRCh3B I HOWTHERR S 4172 %
DOWIT)

clinvar_20160302.vcf.gz

clinvar_20160302_papu.vcf.gz

common_and_clinical_20160302.vcf.gz

common_and_clinical_20160302_papu.vcf.gz

common_no_known_medical_impact_20160302.vcf.gz
common_no_known_medical_impact_20160302_papu.vcf.gz

(N T—5255KE

ClinVar I27 — X 258k T 5 2 LM TX 55 00F, UUFITRTIEY & 720 T 5%,

EER A fER%  (Clinical testing labs)

7% (Researchers)

IR T REZIRIET 227 U = > 2 (Genetics clinics)

T LEDORYT o NOMEEROE D T —Z =7 Y 7B (Locus-specific
databases)

TF A/8— k3L (Expert panels)

HA RTA L ZRET D27 /V—7 (Groups establishing practice guidelines)

BIE, ClinVar |27 —# & 88k 57201, /U 7 > MO 2 BRRA 72 BN 44 E
LIODFELE L TROONTWDFEITE 414 1 TRSN5H 31D Lo T D,

6 http://www.ncbi.nlm.nih.gov/clinvar/docs/submit/#who
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# 4-14 ClinVar (27 — % 2883 5729012
SN T MK D EGIRA 7 BN 2 fE T 5 72O D FER
(AT http://www.ncbi.nlm.nih.gov/clinvar/intro/)

FB Bl ClinVar 7> 5 OFIHFEITE @A 21k
THEICHWLN D HEE
BRI AR A CLIA & L <% 1SO 15189 % Huf% L | clinical testing
(Clinical TR IS I T D BRI AR A ORGSR
testing) D—E & LT S D IR 72
M (Clinical significance)
Wroe bt hERRET O Tr =/ | research
(Research) FO—EE LT, N T MIxfL
TfH S5
SCERNS O | AN B A KT8 7o | | literature only
H B LT, stz E EN TV o
(Extraction | 5 GEHIC X 2 itk i iXEssi 2z
from the T &S 5)
literature)

# 4-15 (X, ClinVar [Zx9 57 — 2 B8E O—HE2 R LIcbDTh 5, 2016/3/31 (23517
DAL 482 TH D, TORITIT, BEEDNL W EALO 20 HEDOH 2R, LUTIE,
ZD LD 20 FE T D,
® (MDTFT—XT =7V TR
OMIM* . GeneReviews*®, Sharing Clinical Reports Project’®, Breast Cancer Information
Core (BIC) *°, Retina International®

o fraratt
GeneDx*?, Invitae™, Laboratory for Molecular Medicine; Partners HealthCare Personalized
Medicine®. Ambry Genetics™

® =
Emory Genetics Laboratory; Emory University School of Medicine®, Genetic Services

Laboratory; University of Chicago. Cardiovascular Biomedical Research Unit; Royal
Brompton and Harefield NHS Foundation Trust®’

47 http://www.ncbi.nIm.nih.gov/omim

8 http://mww.nchi.nlm.nih.gov/books/NBK 1116/

49 https://www.clinicalgenome.org/data-sharing/sharing-clinical-reports-project-scrp/
https://research.nhgri.nih.gov/bic/

http://www.retina-international.org/

http://www.genedx.com/

https://www.invitae.com/en/
http://personalizedmedicine.partners.org/laboratory-for-molecular-medicine/

http://www.ambrygen.com/

http://geneticslab.emory.edu/
http://www.rbht.nhs.uk/about/our-work/publications/08-09/research/cardiovascular-biomedical-research/
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https://www.clinicalgenome.org/data-sharing/sharing-clinical-reports-project-scrp/
https://research.nhgri.nih.gov/bic/
http://www.retina-international.org/
http://www.genedx.com/
https://www.invitae.com/en/
http://personalizedmedicine.partners.org/laboratory-for-molecular-medicine/
http://www.ambrygen.com/
http://geneticslab.emory.edu/
http://www.rbht.nhs.uk/about/our-work/publications/08-09/research/cardiovascular-biomedical-research/

a1

9
60
61

ay =T A TV b, BRI
ISCA site 1/6/4°® International Society for Gastrointestinal Hereditary Tumours®®, Biesecker
Laboratory - ClinSeq Project™® (ClinSeq I3 K EDEHKFAIC L %870 V=7 FTh

% CSER O—ERCTHH 7=, ZDOHT 3V IZ5H)

¥ 34 fLl2h CSER MO DORERN T o F 7 S TWWsh (CSER_CC_NCGL;
University of Washington)

% 141 {i£121%. American College of Medical Genetics and Genomics (ACMG) 75 @D
BERDNT % 7 I TS, ClinVar [Z8$k S 41TV % Practice guideline L
NDXER (231F) 13, DL A, BTACMG NH DGR L > T D,

FHEF DR

Inova Translational Medicine Institute; Inova Health System®*

76 AL B IEEF OWFFEEEI T & D HudsonAlpha Institute 75 OB ERMN T > F
I TS,

http://www.ncbi.nlm.nih.gov/projects/gap/cgi-bin/study.cgi?study_id=phs000205.v2.p1

http://insight-group.org/

https://www.genome.gov/10000356/biesecker--group/

http://www.inova.org/itmi/home
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# 4-15 ClinVar ICk9 57— Z &ékE (2016/3/31 1 D#EFHT BT 5 B8 LAro 20 #)
(AT : http://www.ncbi.nlm.nih.gov/clinvar/docs/submitter list/)

Bk Ehm Lo | B RIS | Bn | REER
— AT —H R T2 B R FH H
OMIM; Johns Hopkins University - 26518 26517 3951 | Mar 18,
2016
GeneDx Assertion criteria 23735 22377 650 | Oct 23,
2015
Emory Genetics Laboratory; Emory University | Assertion criteria 16047 15982 1297 | Jun 09,
School of Medicine 2015
Invitae Assertion criteria 13115 8425 334 | Jan 27,
2016
Laboratory for Molecular Medicine; Partners | Assertion criteria 12297 12207 405 | Aug 18,
HealthCare Personalized Medicine 2015
Genetic _Services Laboratory; University of | Assertion criteria 10413 10413 818 | Sep 15,
Chicago 2015
Ambry Genetics Assertion criteria 9995 9995 204 | Nov 25,
2015
ISCAssite 1 Assertion criteria 5563 5563 | 24927 | Jun 21,
2014
GeneReviews - 5165 5149 614 | Mar 03,
2016
ISCA site 6 Assertion criteria 3690 3690 | 21110 | Jun 21,
2014
ISCA site 4 Assertion criteria 2983 2983 | 21035 | Jun 21,
2014
Inova Translational Medicine Institute; Inova | Assertion criteria 2692 4 171 | Dec 01,
Health System 2015
International  Society for Gastrointestinal | Expert panel 2368 2368 9|Jan 28,
Hereditary Tumours 2016
Biesecker Laboratory - ClinSeq Project Assertion criteria 2215 2215 107 | Mar 01,
2016
Sharing Clinical Reports Project - 2145 2144 2 | Jul 28,
2014
Breast Cancer Information Core (BIC) - 2001 1976 1| Mar 28,
2014
Breast Cancer Information Core (BIC) - 1792 1758 1| Mar 28,
2014
Tuberous sclerosis database - Tuberous sclerosis | - 1671 0 2 | Aug 09,
2 (TSC2) 2013
Retina International - 1549 0 21 | Dec 20,
2012
Cardiovascular Biomedical Research Unit Assertion criteria 1509 1508 14 | Oct 08,
2014
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http://www.ncbi.nlm.nih.gov/clinvar/submitters/500060/
http://www.ncbi.nlm.nih.gov/clinvar/submitters/500060/
http://www.ncbi.nlm.nih.gov/clinvar/submitters/500031/
http://www.ncbi.nlm.nih.gov/clinvar/submitters/21766/
http://www.ncbi.nlm.nih.gov/clinvar/submitters/21766/
http://www.ncbi.nlm.nih.gov/clinvar/submitters/1238/
http://www.ncbi.nlm.nih.gov/clinvar/submitters/1238/
http://www.ncbi.nlm.nih.gov/clinvar/submitters/61756/
http://www.ncbi.nlm.nih.gov/clinvar/submitters/505237/
http://www.ncbi.nlm.nih.gov/clinvar/submitters/500062/
http://www.ncbi.nlm.nih.gov/clinvar/submitters/505242/
http://www.ncbi.nlm.nih.gov/clinvar/submitters/505240/
http://www.ncbi.nlm.nih.gov/clinvar/submitters/504914/
http://www.ncbi.nlm.nih.gov/clinvar/submitters/504914/
http://www.ncbi.nlm.nih.gov/clinvar/submitters/500189/
http://www.ncbi.nlm.nih.gov/clinvar/submitters/500189/
http://www.ncbi.nlm.nih.gov/clinvar/submitters/500064/
http://www.ncbi.nlm.nih.gov/clinvar/submitters/500037/
http://www.ncbi.nlm.nih.gov/clinvar/submitters/504197/
http://www.ncbi.nlm.nih.gov/clinvar/submitters/504196/
http://www.ncbi.nlm.nih.gov/clinvar/submitters/500074/
http://www.ncbi.nlm.nih.gov/clinvar/submitters/500074/
http://www.ncbi.nlm.nih.gov/clinvar/submitters/500304/
http://www.ncbi.nlm.nih.gov/clinvar/submitters/500163/

8) T—R2DBEFEAE

LLTIZ, ClinVar iZxf L CT — ¥ 288k 5 72D B e B & FlRZ2 R~ 7,

o RERH
Fikoi@EY | BRRERZE, s, BnrREsRET 7V =y ¥ A ED
NYT v hONEEZROFE S T =22 =T Vo 7 M =X 28— L, A K
TAVERET DI N—T0, Clinvar ([ZxT 57 —FBEEIT25 2 L2725 T
D

® Ik TELT—X (FRRUCEILT)
ClinVar B8§x%2 2 31T 57 —4% (RU T2 MZOWTOMIR) 1T, MAEZEGIC
WA TE D LD DO TR (B DFEREZFOBEANEDO S OTIXRYY), BéRE
XL JER AL L FEREZFERAVERLEDE VO LI REHNSHEE

(Aggregate data) 7>, NIH DHA FI A4 L CF > TRAZREETERWE Sz

ETER ANV T U R OEAOT —F 2T BT AL LTRERT 5 2 LA ATHE
InTWnas,

® XETELHT7T—4% (NUT ML)
H—DRY7 2 b EEON) T FTHEN DT B 2 A To~T a S RO
& (Compound heterozygote) %z 1 L o— K& L TRERAIRETH 5, Hib+ 5@
0. BT BT 7 A NVEEHNTITOILDLD, 17 7 A WVITEEONY 7 |k
AT 5 Z ENAEETH D, Clinvar 1%, ERL~ Loy 7 o MEE iz X, &
BIRERESRNY 7 o b OBERITZ T AT T &,

0 BIRENDHT—HITEHEENDLNEND LHHH
Clinvar 1%, »2ERIZBIHT 530 7 MIOWT, ZOREKRISH 2\ TR 72
HEEMEICET DR A BT D ERH D & LTV D,

® HEHTERWVWT—X
FDO—FT, GWAS TH LR, RN AREENENRATHS 0%, 7
7T DX DR 72 EENE O ERERBM G- SN TN T NOT— XX TR
FanE LTWnWa (F272 0. 7 LIVBEEEIZESW T Benign &SN 70 b
DOBEITZ T T TN D),

® KGR IE
F—BBEEDT-DDR—=Z VYA NS, £, F— 2 OBREE VIR T DM
Wa T OR—F YA NMIBEEL, EOBRENRD HALIZZIZ, R—2 LA NH3F|
HrEEE 72D, —DDONRNY TV MIET AT — X 286k T 571217 Thiud, F—% L
YA MZHDLT AP —FPEZHND LR TE D, RO T > MM 57—
PR A5, Clinvar WHET AT 7L — 7740 (=287 7A40) I
VHEEIRZFLAL T v r—RT5,

82 dbGaP IZB Gk T 5 Z LT > T\ 5,

88 dbSNP, dbVar [Z&GkT 5 Z &2/ > T 5,

8 https://submit.ncbi.nlm.nih.gov/clinvar/

8 WEB ~—Y LT, A& T 27T 4 ZITEDO AN 24T 2 B,
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BECHWND 7 7 AL
TIRALT AN EZTEYD L LiFar~XKyY 74—~y hTERSINTZ7 7
AN, XML 7 43—~y hDT7 7 A )V TCT —ZBENARETH D, =7 LT 7 AV
CBL T, £ 416 IR T 2EEAHESIN TV D, ZOZ7 LT 7 A UE,
BoE7ThbHER STV S, 4-26 1%, 74 MROBEF ¥ 7 F¥—Tdbod, 7
A MRUICEENLTWDL X TIE, 207 7 A MCBET 23] (READ_ME), H&&1C
B4 57 —% AJIH (Submissioninfo) , /XU 77 MZBET 57— X AJJH (Variant) |
T T AT 5T —% A (ExpEvidence) . LARTOD Bk S -5 — & DI
(Deletes) & 72> T 5%, 4-27 1%, Variant ¥ 7 OE[{E* ¥ 7 F ¥ —CTh b, %5
X, BLHEE (T4 — v R) 7o THEY ., &AO 21TITE, ATMEOLFRE, £
BT D EEM i, BRIV RENTWD, BEREIT. 3TTELLEI DT — 2 %
LTS (N T2 MEOWTIERZ, 11TI2oE 12T Oid#i L T <), &
HIRRIZ 1%, ExpEvidence D Z 71T & £NTWRW, TORDVICEENTWD X 71T,
8 N> 7 — 2 AJIH (CaseData) . 2B B9~ % 4l > A JJH (PhenotypicDetails)
F EERC In vitro D FEBREE O A (FunctionalEvidence) & 72> TW5, ¥ 7 X
G b L<iFar~Kygh 74—~y NEOXML Y +—~ v N TT — X Z{ET 5
FFEIE, T — Z BRI BT B A D ~2— (http://www.ncbi.nim.nih.gov/clinvar/docs/submit/)
IORENTWDHEY THY, XML 7+ —~ v ML TIE, 207 —Z G0 e
T7ANTHD XSD bR Z T3 (fipdiitp.nchi.nim.nih.gov/pub/clinvarfclinvar_submission.xsd)
INHDT7 7 ANVNELMENDHE, Bl ENHERINAEER 4-17 ITRT,
LB a— AT — X% ZADEH L
ek X, Lstar, 3star, 4star ZHHET 252 LN TE D, 0 BEAZRIEHET Fiko
WY THD (F 4-11),
MR TNINLOT Iy v a VERBORS
Ty arFEEiE, N TV MIOWTOMX ORI LTG5 S5, —FE
ICBGENTZETOT A —F DL T EZNBIL—2DT /7y v ar&Es
52 DM TFF > TRy (DF D, T8ER] EW TR LTIE, 778y
B SNGZONHDIT TR, 778y va B Filc AFT 57201
. ANV T NCBET AT — 2 T 572D K 7 (Variant) (2 & 2 “Private
comment” & W) ZFIDOFNZ, ARDT-DIZT 78y a s BFaBlybBElTHDH] Z &
LT A MENH D, “Submission name” & N D A RTDINT, F DXFERS & ita L T
BT, Clinvar DR —LN—=IZBWT, £OREA ZF—U — FITHWTHRET
HZ LT . ZORBAN G2 ONIET —Fta vy hSEDLZ ENAREL R D,
F 72, “Release status” & VN 9 A HTDOFNZ, “Hold until published” & Fidk L T IFIX, i@
HEK E TEOMBITABE SR, B b L <IZEREED ClinVar (2% OFe3C3E
TN/ ENT=Z L &@mAd 50, Clinvar 28 O SURFRICKRMNT < B iE T — 2 %
kD6 r AR, ZOT —Z L ClinvVar PO ARSI D Z L1272 5 (Clinvar 1%, 0
NS T, 7T —FBEE I CFIMNICEOEZEIT D),
BikIni-7—% Ok
Bk SNTeT — 2L, oT —% LG ST FTP 4 A ENS (K
4-25: FiROiEY , RCV L a— R & LT XML 7 7 A MK SN TRt E N D).,
Bhk S T E N DA AFEO 1, (Geographic origin) 1%, EM7ZfEMN & T&
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NI DI, BERARBUCEBRINTAREND Z &IZR5, ZOT—XDO—N,
VCFRZ TN 7 —~ > hDT 7 A VKNS IVT FTP 4 bbb AR S
Bo HROANY T RiE, dbSNP L < 1% doVar [I288k &5, Clinvar (286 S
%5 —# 1%, NIH's Genomic Data Sharing policy Z 3457 L TH Y b 5,

7% 4-16

F BB ENAZ I BV T 7 ANDT T L — N OFEE

(HHFT @ http://ww.ncbi.nlm.nih.gov/clinvar/docs/submit/)

TrT L= RNT 7 AN it 5715
74 MR (Lite) ® /RO XER (Minimal submissions)
SubmissionTemplateL.ite.xIsx o EHIhi-7 —% D (Aggregate data only)
® HGVS Xk > TAY 7 &Gl (Variants
described only with HGV'S expressions)
seehi (Full) ® FNRY L <IEFEMZ2 %8k (Minimal or detailed
SubmissionTemplate.xlsx submissions)
o HERNINTT—#bH LIIEANEDT —F DXk
(Aggregate or case data)
® HGVS KitlMZ, Gtk EOER/ NV FIZ X
STANY 7 > h&itdk (Variants described with
HGVS expressions, chromosome coordinates, or
cytogenetic descriptions)

_|te g).xls‘r“llcmsoﬁ: Excei‘E@ﬂ‘

BA AT B T4 K O ®R @ - 2 2

i
D16 - F:3 -
A B c &
1 Spreadsheet for submitting data to ClinVar
2 If you have any questions about this form, please contact us at clinvar@ncbi.nim_nih.gov |
3 When you are ready to submit, please email this spreadsheet fo clinvar@ncbi.nim.nih.gov
4
5 Please note this workbook consists of four sheets, including this one
6 =
7 Sheet name Description Comment
Overview of the template and general
8 READ_ME instructions
To register information about the
submitter, and information that pertains to
9 Submissioninfo all data in the submission REQUIRED
To register summary-level information
about assertions, including the variant,
10 Variant condition, and clinical significance REQUIRED
To register aggregate-level evidence for
the assertions reported on the Variant
11 ExpEvidence worksheet REQUIRED
12 3
4 v W README. /S dbmissionlio  Vanant 7 ExpEvidel] 4 [ u ] 3l
vk | 3 | |=EO®@ 100% = v (1)

4-26

F— AIERN R INAZ BT 7 A NVDT T L— kDR

(74 NROEGE)
(HFr @ http:/iww.ncbi.nlm.nih.gov/clinvar/docs/submit/)
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Required: The full HGVS nucleotide
expression for the variant.
(http/fwww_hgvs.org/mutnomen/exa
mplesDNA html,
hitp/fwww_hgvs.org/mutnomen/stand
ards html). Can also be used for a
compound heterozygote or a
haplotype, e.g. ¢ [76A>C;105G>A] or
¢ [76A>CJ[105G>A] . For variation
represented cytogeneticially, enter
"cytogenetic” in this column and the
description (e g 11q14.3 deletion) in
the Location column_

Required if "Preferred condition Required if "Preferred condition
name" is not supplied. name" is not supplied.

Please specify the database  Please specify the identifier from
for the ID in the ConditionID  the database referenced in the

value column. Allowed values Condition ID type column. If there

are: OMIM, MeSH, MedGen, are multiple values, they all need
UMLS, Orphanet, HPO. If you be from the same source, and
use a different source, please  separated by a semicolon. See
check with us first hitp: /Avwew ncbi nim nih goviclinv:

Required if "Condition ID Type", "Condition
ID Value" are not supplied.

We strongly encourage describing
condition by specific database identifiers. If
there is no database identifier for the
reported condition, please provide your own
term in this column. If you do not wish to
make an assertion about condition, please
ar/ enter "not provided " In cases where the

to

docsifaq_submitter

for Clinical is "benign” and no

examples of identifiers. Values may condition is associated with the variant,

include both diseases and
phenotypes (but not genes).

please submit "not specified”.

R=T LI 8BRS 79 KA B
F30 > £
A B C D E
2 Variant Condition Clinical significance
3 HGVS name Condition ID type Condition ID value Preferred condition name Clinical significance Date last evaluated

Required, if available: date the
clinical significance of the
variant was last evaluated by
the submitter (not the date the
patient was evaluated in the
Benign, association, drug clinic). If not available, leave
response, confers sensitivity,  blank. f only month/year is
protective, risk factor, other, not provided we will convert it to the
provided. f "other” or "drug first day of the month. I only
response", please provide more year is provided it will be
information in the next column.  converted to the first day of the
first month of the year. Please
use the format yyyy-mm-dd

Required. Click cell for drop-
down list; allowed values
include Pathogenic, Likely
pathogenic, Uncertain
significance, Likely benign,

4
5 #Examples are in lines 6-9. Please start your submission in line 10.

6 EXAMPLE: NC_000007.13:9.117119262_117119264delCTC CFTR-related disorders Uncertain significance 2013/2/1

7 EXAMPLE: NM_000218.2:c.775C>T Long QT syndrome, LQT1 subtype Pathogenic 20137211

8 EXAMPLE: NM_007294.3:c.2506C>T MedGen C0346153 Benign 20131211

9 EXAMPLE: NM 000059.3:c.6238delT MedGen C0346153 Pathogenic 20131211 3
b v NEEAIE Submissionlnfo | Variant ExpEvidence /13 M4 [ | 20|
ok | & | |EEm 0% &) U ()

4-27

F— RBENFH SNAZ I BT ANDT T L— FONRE

(A4 MR Variant % 7))
(HFT @ http://ww.ncbi.nlm.nih.gov/clinvar/docs/submit/)

F 4-17 BERIND T — X BT D EOME
(H AT : http://www.ncbi.nlm.nih.gov/clinvar/docs/submit/)

ATIE DO

o &

o HEHE (M4, A4, ZOXREICE L CTAICERRE %
JHREEFEDNL)

RUY Ty OB (HGVS #
. NV NIz Xk 5ERD)

SiE AR

FIRI D DM IHERERY 70 BB

T2 ENE LT FE (B, iFge, %)

AU T NNEE SR R (CEREHIIE SRS 2 A
a7

PR FBFIE DA

l

o, Btk EofrfEic Lok

BB SN D

NY T BRI NTK

NYT b JER OB

R L~V DA GG FRIBA~T B )vRE D)
F IR D A 1

FUife,

56



http://www.ncbi.nlm.nih.gov/clinvar/docs/submit/
http://www.ncbi.nlm.nih.gov/clinvar/docs/submit/

4.4 ClinVar ICBAEY AMETO Y b (ClinGen)

ARETIL, ClinVar lIZB#T 27 r Y= 27 hThH5H ClinGen ([ZOWTHBIT S, REOW
FKIILLT OB ThH D,

® ClinGen ®EHRY (I(1) HHY)

® Ty REEKRH (12 77 v F - (KHlOBEE )

& [U—XLITI—TOHW - FERANEOME (IQ) V—F 77 N—7))

® ClinVar & ClinGen (281757 —# DLV Y - ClinGen (231757 —# 4mk (1(4)
ClinVar & D))

o ¥ (WESNE) k5 E#EN T — & %8k ([(5) GenomeConnect))

(1) B

ClinGen |3, FRE, WFEH R OBENEREIE L, Z0M#EERET 52 Lick-
TRFIREINAERL M ESED 2 Ea kX RBME LTNEY,

ClinGen ®HEZE 27—~ & LT, ClinVar 9.0 & LT (X 4-28), TivaxH.OIZitEd 5
F—H T p—v v hOERALRS, N T LR E OBIRMEIC BT 2 B O, b
FROEH 20DV T v =T (VAT — 2 R—R) OBI% & ClinGen (2 k- T &
NDHEROERAEN->TND B, Bk I—n %, LTFIORTY,

BRR L OWFERIH O 7= 12, BRIRE, s R OBEDIRIET 27 7 27— & L KB
WF— 2 % HErh{bEi-F —& ~_— 2 (Centralized database) =L » THAHT 2%
NY T2 MZx L COBRERNRT ) T — a v - Rl 2 b4 5

B RONRNY T RDOF 2 b — a3 DdIl, TET VAZHSW RS L
LHEBRFEAEFET D

Kx Ie Nx DY T MZOWTCOBRZRD 5 Z &2 & o TR Cls 1/
T DB fRETRD 5

NY T2 NIRRT A= N BT D720 FE 73 ) XL ERRT
5

BT LONY 7 MBS 215 E PR e kP UE OB EN7E T2 20 (2
D HFEFRFLIL “Medical actionability” Td 5, LLF, [T 27 aF VT 1] Lnvd,)
Z S 2

B ERGLE A TP L E T 52 a2 A7 A (EHR ecosystem) ([ZRBWCTH ) AIZRET 5
HEATERCEX A LT A10I0. ZOERRILE T 7 A FEARILT
FROasIa=7 4B ZhbDERME ) Y =A% AHATEL L2275
7o DI K IEE 217 5

% https://clinicalgenome.org/genomeconnect/about-clingen/

57 https://clinicalgenome.org/about/
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The ClinGen and ClinVar

Partnership

Both provide resources to support genomic interpretation

ClinGen - A Program

Encouraging
An NIH funded project data sharing
iy — Promote lab
Building a central rescurce that submissions 1o
defines the clinical relevanca of ClinVar
genes and varianlts

Assessing the
clinical

validity cnd
actionability

of genes and
their relationship
to diseases

i H
Bey Enre's s
.

— Facilitata patient C‘ i DG en
e 1ca

ClinGen is addressing the following e R oG

crifical questions:

Clnizal Ganome Rescurcs

a . thraugh
—Is the gene associated with Geno?neCcnnect 5
disease? Experily curating
1 . and interpreting
Is the variant pathogenic? e
— Is the variant/gene — Provide curaled
information ac%iunahle? k:r-.%‘:/lllgfigg?ob

ClinVar and on
clinicalgenome.org

Partnership to
improve

knowledge of Expert

genomic variation | Curation

ClinVar- A Database

— Funded by intramural
NIH funding

Maintaining a
publicly available
database of:

— Interpratations of the
clinical significance of

Fresly accessible and

— downloadable public archive
of reports of the relationship
hatween variants and

condifions variants
Meintained by the Naticnal Supporting = Submiiecinformation
— Center for Biotachnology sharing : Sgreas
Information (NCBI) of variants — Supporting evidence
: Steed and individual level
interpretafions Hataihen
available
ClinGen Find out more online... ClinVar
@ htips://www.clinicalgenome.org/ hitp:/fvewvrnebi.nlm.nib.gov/clinvar/ E
./ @clingenresource ONCBI Clinical 7
“ ClinGen Resource @ =R =

v
=)

ClinGen Youtube Channel

©

4-28 ClinVar & ClinGen & @R &M
(HH AT« https://www.clinicalgenome.org/about/about-the-clingen-and-clinvar-partnership/)
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2) 7272 F - KEIDOHEE

ClinGen (&£, NHGRI & National Institute of Child Health and Human Development (NICHD)
D FlZ& % Eunice Kennedy Shriver National Institute 2°5®~7 7 > N2 XV, 201349 HIZ
TEB A BAA L%, BUEIE, NCIALD 7 72 REETW5, BRI 4ER L 8- Th
D, BB 3HENG OFERITAEF L THEMBIY 2 F5HL RV E7Zo5 T, ClinGen
DR, BEOV—F 77 —7 (HE, BRI TNWD), EEZES, A%
JVDSTER S ATV D (FRBATHY 200 44 DT & 72 > T ), ClinVar OTE &)X, iRk ClinVar
EBEBRBRICH DT, NCBI D A v 3—1 ClinGen OIFENZEINL TV 5,

Q@ I—F2TINL—T

BT, V=% 7 —T1F, Fal—Tar, HE EREN. 7 Ry — R
U —D5DIHEENTNDEY, ZONEE T —F 0 77 —TORE L FITRT,
® Xl —3zgyv
Actionability
Clinical Domain
Gene Curation
Genomic Variant
Phenotyping
o HH
v Education, Engagement & Counseling
v EHR
v' CADRe (Consent & Disclosure Recommendations)
® Rl
IT Standards & Data Submission
Data Model
EHR
Informatics & Analysis
Software Alignment
® T RAAHY—
v' External Scientific Panel
v Steering Committee
o KU—
v EHR
v' CADRe (Consent & Disclosure Recommendations)

SN NEN

AN NEN

68

https://www.nih.gov/news-events/news-releases/new-nih-funded-resource-focuses-use-genomic-variants-medical-car
€
8 https://clinicalgenome.org/working-groups/
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ZZIRENTWDIEY | EEROBFEITHE LY —F o I T NV—TDFET D, LTI
NHOU—% 2 77 N—TIZONTiHBT % (X 4-29), External Scientific Panel & Steerlng
Committee |, #ERI/R T —~ &2 Ffo -7 N —7Tlidani=d, Z ZTiEiHE4 <,

0@ 0 6

Actionability Clinical Domain IT Standards & Data Data Mode!
Submission
- -
e 1T By
Education, EHR CADRe (Consent & External Scientific
Engagement & Disclosure Fanel
Counseling Recommendations)

Gene Curation Genomic Variant Informatics & Phenotyping
Analysis

Software Alignment Steering Committee

4-29 ClinGen DU —x 2 7 I )—7
(HHFT : https://clinicalgenome.org/working-groups/)

U—% 7 7 N—74 | Actionability

GaE| Fal—gy
ZEE James P. Evans, MD, PhD
Katrina Goddard, PhD
(IS o E%@ﬁ%%%lé‘t*#iﬁ{ﬁ%“@&; D, S bITEDfERNE
G35 TV D IGEITZE DOELEE D 2 WIFFEF A T & %8s
TERETDHZ L %‘w‘: HEyE 4%,

® “Clinical actionability” &5 17 TV ZERKT HT-D Dk
ORI SN FIEZBERE L. TS T 5851
ERIBEIEET D, I HIZ, ENHDOROITHEE RIS
BEB¥T 5, ZOEHOMRIL ClinGen DA—L~_—
MO EN TS,

0 J&{m 71312 Actionability P 51 & AR & OBIRME, Dosage Sensitivity & #1126 LU7- —E 32t S
WT5, (https://www.clinicalgenome.org/clingen-tools-and-work-products/clingen-curated/)
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TJ—% T —T4

Clinical Domain

gl

Fal—T g

ZAK

Jonathan Berg, MD, PhD
Sharon E. Plon, MD, PhD

B

AN NN

ClinGen @ AR 72 HAED—> & LT kkx 72k 578 CTH
MZETF—L%2TER - RIS, BETEHEBORBFRS, N
U7 v RHBRBICK L TRITTRBICK L C ORI 2%
WMHEZFET 52 & TH D,
BEOERBIZHT DX 23— N ThHEKE, REZED
DWIE, FRENOBREINDI YT —F L T I N—T %
ML, ZORBIZEDOINI TV FadRELTT /T
—Yarvrua haLvoREELETS, YT U—F T
— T DA N=E, A 2a=T 4 ICEHEEN TSRO
BEDOEREND, LTOY T U =% 7 7 V—"T703F
1595,

w2 A (Hereditary Cancer)

fEER#a% (Cardiovascular Domain)

77—~/ ) 27 A (Pharmacogenomics)

Fe RPEDIHEE (Inborn Errors of Metabolism)
A A (Somatic Cancer)

U—F% T N—T4

Gene Curation

SaE | Fal—3gr
FEE Jonathan Berg, MD, PhD
Christa Lese Martin, PhD, FACMG
A ® =TT URIZESNWT, BinT &AL ORRMELZFHET
HFEZRFETHZEEAEHMNE LTV,
0 LIHBIETICLI- TRHEDEEEFIZREIINDZ &R
ESTHEDIL, FOTEF L AZFETH 7L —LT —
JHEFTHBANTC, Falb—va  r OERELELERTET
ADEA T EBEETED D,
® ClinGen 7 7V r—y g fliF—AIl,. Fal— a3
DEDITHNOND 22—V A U F T 2 —ADHAEE A &
VAT 5,
® XLZ. ClinGenlZBiJHF =l — a3 #EE L, Clinical

Domain V —3 > 7 J L —T7 OiEE A T 5,
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Genomic Variant

gl

Fal—T g

ZAK

Christa Lese Martin, PhD, FACMG
Sharon E. Plon, MD, PhD
Heidi Rehm, PhD

B

FZERL MEZHEZELANY T U MCET ORI 2
=T A OREZF LN, NV T MIHT LFREF 2 L—
Va VBN Tart A EFTHAL T H I OIGHE)
AT 9, FHCHEBEMEOEHWRBAIZOWTIE, # A7 F—L4
IR L CETy (LT XD REBP IR LER>TND ¢
Congenital Muscular Dystrophy, Developmental Delay, Rett
syndrome, Angelman syndrome, Early infantile epileptic
encephalopathy, Mowat-Wilson Syndrome, The RASopathies) .
F7-. ACMG Interpreting Sequence Variant Guidelines“® % &
BHRITEIC L > THIET 2F b AL LTV 5,
WEPERBIHT 530 7o b 02 (Pathogenicity)
BWE, A RITA4ICh> CAFTEXHTZ kijaj]
ﬂ##é@%f%ét@\%mﬁ%%iﬁﬁék
PATHOGENICITY CALCULATOR %" WEB 7 7' /%—“/
a s L TS,
¥7-. Dosage Sensitivity2lZB 253U 7 > b oYL fa (R AE Ik
HYVATIT Ay ZICEHE L, FHERS R A~ A 7 m T LA
DR OB EREICHND Z LR TE D X5 12
TOEHZITo>TWVD, ZOEIMI X 51F#%Z. ClinGen
Dosage Sensitivity Map 7> 5 Z8BH L Tuv5 ",

I PATHOGENICITY CALCULATOR (http://calculator.clinicalgenome.org/site/cg-calculator
http://calculator.clinicalgenome.org/redmine/attachments/download/252/ASHGUseCaseGLA-2.pdf) .

ALLELE REGISTRY (http://reg.clinicalgenome.org/site/cg-registry)

2 2 BRI WD TG FO— D =3 B — MR A R 0 LB A TR 5 2 5 5228 (Haploinsufficiency)
k\ﬁﬁ?@ﬂﬁﬁﬁﬁméﬂTZOuLKﬁéhk;iof%ﬁ@kﬁxé%“(WMWMMM(M)
3 http://www.ncbi.nlm.nih.gov/projects/dbvar/clingen/
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TJ—% T —T4

Phenotyping

gl Xal—i gy
FERE David Miller, MD, PhD
W ® ClinGen B D Y v — R |Zx} LT, KHAT — X OULE K Y

Bz T 5,

® ClinVar [Zx7 2B K ONRBIA OB EE (L S - %
#%) <°. Clinical Domain V—% > 7 7 )L—7 D&Y7 K 2
A ATK L TH Y b rP—0O@IRE BT 5,

U—X% T I N—T4

Education, Engagement & Counseling

53 ¥A BE
FEE W. Andrew Faucett, MS, LGC
Erin Rooney Riggs, MS, CGC
g ® ClinGen 7y =” b®Odb oL PHMIEHIZENT, HE. 7TV

MU —F, UY—RABHEEL, aI2=7T 1 LDENY
EFHLZEHHNE LT, UTFTO XS 205851795,

v NCBI=ClinGen V ¥V — ZA~DF — X BRI L ZH - T
WHREE, F5EHE . BREZODIC, mEFERAES
WX L CTHEET A 200 Y — L% N OERL « &3

v T MR X =7 ¢ R MEICKk LT, ClinGen DA =
VTFTR, TH =T VT EOEH, ¥alb—
Va v HEEEE LD HEEROIER

V BREEFEHEMOT—FZEHLV AN TH D
GenomeConnect (#%1R) DOffEH) ¥ A8 — b

v ClinGen @ 74— AL~_— X, Twitter X° Facebook &\ o7
V=X VAT 4 TERIER LA T4 EOT LB
AlA] |
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U—% 77 V—7% | EHR
GaK | HE
15 AT
AU —
FERE Marc S Williams, MD
WL ® Electronic Health Record (EHR) } (8% DRE S AT L DT
HECHEE M. ClinGen DY Y —AZHERIZT 7 B ATE 5
X912+ 5720Ic, ClinGen ® Y Y — 2 Z&KEHT 5, LLTFD
O RIEHEITO,
v EHR OFEZFIA (Meaningful use) ®x7 —3 3" i
ZR I TV 5 E-resource,/ Infobutton standards % VT,
EHR 725 ClinGen @V V' — R |27 7 & AT HHIEDFRE
v BRRICBT D EERAT — I R — (ZOMMBIE - 3%
FHCEED D BIRE) OO 5 Z LIk B, ClinGen
DY Y — ZADFFOFMEM: D FeiE b
v D7t 19D EHR VAT AIZOWTIL, ClinGen VU
Y —2Z (ClinGen 23f3»> TWBEF — & _N— 2%~
T U AR 2 SEAE
v EOFEECBE LT, oy AT 2MTxT DA A
vV ZORIETREINTWDNELHMERFT D72 OIZHERY

V=R L FNEETTHOICHNERFNEZDOWVWTD
il oo FH A%

™ The American Reinvestment & Recovery Act (ARRA)IZ K % “Health Information Technology for Economic and
Clinical Health (HITECH) Act”iZ38\\ T, 7 A U I EWNIZIB W CTHAEM 768 HER OB FIF FIENRE S
NTW5, ZOHFEIT Centers for Medicare & Medicaid Services (CMS) & | the Office of the National Coordinator
for Health IT (ONC)S 28R & 72 > TE Y . EHR DM D=0, A ) _X— a9 v D=, FFED -~V A
T T AN F ARV IRERNE DT D7D, CMS 1FZF OFEFAFLIFBTIIR L TA
T4 7 & LTESRMEIToTWD, ZOBEARIL, 3 2DRT—IIZH3FbiTns (stagel~3),
(http://www.cdc.gov/ehrmeaningfuluse/introduction.html)

™ https://clinicalgenome.org/tools/web-resources/
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TJ—% T —T4

CADRe (Consent & Disclosure Recommendations)

gl

#AE

R —

ZAR

W. Andrew Faucett, MS, LGC
Kelly Ormond, MS, CGC, LGC

B

v

HHBILT - NV T MIEoTHIERZ SNDERDA
BEVESCRE AL (Actionability) % FBFIZHAE T D854 2B
DD AMHERRY « AR - th2aY72 & (Ethical, Legal, and Social
Issues : ELSI) ZHtv#% 5,

BRAR AL IZER L COBIR RN 7 Maktge L LIZEF
fili GHERIZRIZF 2L — 3 VIELAOBLGETFRONY T
N, BRPRSEIEIZER L C o ELSI 25 & 2 7=5Hli 217 5)
P HLE DR E

BATONY 72 ORISR Ul e ik (BFI
% L CTHREDRIZIITONOHE - Bzt ) o7
DIFE) OFEFE,

IS OREICKTT 2 BRE OIS E TR D 720 OFA

(BEEAT ) VT EORERE LG L LTHE) &
179,

U—F% T N—T4

IT Standards & Data Submission

SaE| 15 AT
FEE Karen Eilbeck, MSc, PhD
Melissa Landrum, PhD
T i ® ClinVar DX 7N LERY M) ~DFT — X BEREE R
THZEEHNET S,
® T HRERA T = ALRT —FET /L DOENRREEAE I
95 R K ORI L <, Clinical Domain 7 —% > 27/
N—=T e DF =T ORI X 2 = — 3 U EAT
W, EINLT—=H DA Ty RV T ESN TS
W17V, R % R @€ L C Data Model 7 —F% > 7 7 )L—7°
(#83R) J ¥ Clinvar (27 4 — KXy 274 % (Data Model
T—% 2 7T N—T DL IIEA),
® X 5T, WFZEHERS=C Clinical Domain 7 —% > 7 7 —7" L |
BeT AR, T — X ORBFGIEOEELCHH T — 4
HEIZOWTiEm T Do
o F/-, WK T —FFIHFICL DAL RABRBERIZEZD

N5 EIITNCBI EDOBFEMIZaIa=r—va &2l
DAL 21T 5,
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U—% 2 7 7 —7% | Data Model
gl 15
ZER Larry Babb
Chris Bizon, PhD
RS o F XD - NAICMb S ClinGen DY —F 2 7 7 L—

7 (F—FEROVELHIRTDOI—F T T —F) 1Tkt
TR RELRUET 2720, MEET O a TS ET—
2T 47 at ) ERET D,

® T —AEEOTLEREEECEYE, HEEDY ClinGen OiEH)
WZBWT—EMnBns X olcE®RL, 51T, GlinGen
MOARENDEHRO—EMEAMRT L 2HNT S,

U—X% T T N—T4

Informatics & Analysis

T3¥A TE WL
FER Carlos Bustamante, PhD
e ® ClinGen \ZBIT 5T — & OHAS « f#hir « L D= b DOIEE) %

1T9,

® ClinGen i} B A v 7 4~T 4 7 AMEFRE DO~ >~ 7 (LD
L RIEHNITORTVE NERIL L D) OREE,
ClinGenDB GEfzf + NU T v MZxToFalb— 3
EATOTODT —HX—R) FOEOR#ET —& Y — AT
T2 AT B —/ b (User-facing tool) DF%FF -+ BAFE.
ClinVar 225 O7 —Z fli FINAR Y — L DO FfEsr, ClinGenDB
W2 L CORIBIZESLS T —F T 78 A LV FEE 7
— BT DT DFFIEDRIE, 7 — ALV OT—H R
AT —Z 2B T2 dDT —H _X— 2D, ERKH
TET VARER T ET U ARBRLN TV AHEEITNY
7 ORRIRA) 72 BN 2 TR DB E FIE OB &
1ToTW5,

® HEMKFEIZRY L CIL. Gene-Level Modeling & L C., #Eo
BAR T 2R L U CHRRFBEIRONRZ Tl 2 FIEDOM
%, Genome-Wide Modeling & LT, / v a—F (> 7 gl
XA haHEIRICH DN T N, WY TR
AREIR A TR E TR 2 FEDOREEZIT> TV D,

® I 7-. Experimental Validation & L C, CRISPR/Cas9 ~X— A&
DT ) IR E O FEBRIFIEIZ L > TN 7 Fok
RERY 7R 5028 2 T 5 FEDHFE HIT> T\ D,

"6 http://interactive.clinicalgenome.org/clingen-resource-system-map/
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U —% 7 7 —74 | Software Alignment

SaE | & BT

FERE Selina Dwight, PhD

iV ® ClinGen DX v ¥ a VIZHD HIEBE DR - 03 & e KA

HZEZHMELTC, EV—F TN —7DHK « =—
X« V7 Ny 2T HTOREO R HAZZAZDHTZDD
ClinGen NiZBiT s ala=r—rarx#o,

(4) ClinVar & D&

ClinVar I%, ClinGen ®WNHHI2T — 4% X—ZATHh % ClinGenDB (Eint « NU T v + &
Fal—a TR0 T—Z_N—2) LIS LIEFEETIEH D0, F 6 ORI CIE

>R

BT — A NS TW A, ClinVar 1L, ClinGen lZ& > T, NUT v MIBET 5 1 kY

F— R ) —2ADEEN R LTS (K 4-30), ClinVar 2> 51%, ClinVar (254 57 —% D
BERERC, Kia ) v T B SN —# % ClinGen (27 L T %, ClinGenDB 7> 513,
Fal—a &2V T Y hOTFT—%% Clinvar IZEL TW5b,

ClinVar/ClinGen System Interactions

Private
N Patient i \ Controlled Access
‘ 1] Registries | \ >
T M = 1 Public Access
LSDBs
Labs
(Genotypes & ‘
Phenotypes) dbGaP /
{ = Case-level Data Mef_itcal E t 1 f t
Crowd- pha.—m | Xternal Informatics
gl Clinvar @ Activities Enabled
uration | Vanant level Data Population
Datasets
[ Expert
Data | Curated / /“//
Vanants Application
Gene _Interface _/ ‘ | EHR Interface
Resource CNV CI G DB ~ ‘ 4
(Medical Exome, | cyration ‘ |n en [ Machine Learning | L
Actionability) | \_Tool (JIRA) ./ \ Algorithms /' portal for the Public

\_/

e ! \o/ LT o A\t -

Disease Area Curation Tool -

) ™ -l f”' _m‘ Disease WGs

\ Ao \o/ \ A/ \d o\ o At \ "/ /" Clinical Domain WGs

Expert Curation of Genes and Variants by Clinical
Domain and Disease Area Workgroups

4-30 ClinVar & ClinGenDB & OIC BT 55 — & O
(HHFF : https://www.clinicalgenome.org/site/assets/files/2750/heidi rehm clingen overview.pdf)
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Clinvar 7°5 ClinGenDB (27 — # R EZ D & E DT — X AR DEIDOVEENRAET D,
BT EHEREOBBMEICELTIE, fab—yarHoF ) r—ra "0 LT,
Clinical Domain 7 —33 7 7 )L—7" L GFAZEN T — 2|27 7 & A L CREIRAY7R 2 Y 4 2 5F
flid 5", TO—HOFN %L TIIRT,

1. Fal—F—NRZbET A (LEL - AN TVWEHD) %R LT 5
2. Fal—HF—=2MED%5¥E (Preliminary classification) Z %[0 4T%

3. ClinGen (2L > GEIENT-HEMFIZL > TR END I N—T N ONEERERT D
4, FBEIHESWTClinGen & L TONHEAERET S

ZO—EHDFAUCIBNT, F a2 b—F—LBHMFED T N—T13, "YU 7 MBI L TOHE
WMAEBDTOITHEA RIEFRIELER T 5, HREIL, wmUREY A4 S Th5 PubMed <2
Google Scholar, XV 7 v hDF—F~_—2Th % Clinvar, LOVD”, EXAC*%4%:, =7
ZELTHOONDIEDTH D, KOPFEIZHONWTIE, Fa2L—F—NLUFD 5 >% FHIH
HELTHERICELED D,

Probands D BEMWEREAT ARG ENLIZRE LT E 00T
Eleolf@AN (B EEZETLEAN) O

Independent Publication D AHLTCWDEETEEEB L ORRMIEIZ OV T OO

Times D BHL QW DT EREEB L OBMRMERRIIIC A ST
225 ORFE - (IED RS> TV 5 D)

Experimental evidence C EBRPATET L A

points

Contradictory Evidence D MERLE S E LTV DEIE T EREE OBMRMEICK L T—
BLARWANRZET U ABRFEL TR FELT
WD D THIILE O

INHORKHEBIZESNWT, BT LEE L OBRMEELRAT 5, BRI, 4-31 O
ERHWLND, ElL7ZFHERHICESNTARAaT 2R, 2 a 7SO TROHE
(Limited, Moderate, Strong. Definitive) % iRET 5,

" Pathogenicity Calculator (http://calculator.clinicalgenome.org/site/cg-calculator) <° Allele Registory
(http://reg.clinicalgenome.org/site/cg-registry) 238 £i15, ZFiLH ik, Baylor College of Medicine ™ F— A1Z

Lo THZENED LTV 5 Genboree - X— X & L=V —/LCTh 5 (http://www.genboree.org/site/) , BLIR,

BRI NABE & Tk Y (http://genboree.org/genboreeKB/genboree kbs?project_id=acmg-apitest) ., & 7' >4

TELMBEIAEER>TVD FREOTDIIIT AT BB T2 0ERSH D),

™ hitps://www.youtube.com/watch?v=Q8CB1kKIwF8

™ hittp://www.lovd.nl/3.0/home
8 http://exac.broadinstitute.org/
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Summary Matrix

Number of Points
Assartion

e Description

[Tokdl & of urrelatend prosends with

# Probands.

ariznls
erddence Ton disease causalily avrass Sl
ureed liergture

Experimental poires gren nesad an tha gene-devel
evidence i il e miparing a ke for
points hiiss gpuernes in e

i of Indepandent pualicebons Kemiting|
# Independeant varianis in tha pana in
Publications assanmlion wil disease

¥ of years since firs publication

regomng a diessse gssocishon (ir =2
Time {yr#}  bupications = men 118 max scors
for tme)

s there valid contradictory evidence? YINT Classification

Score

- Limited: 08 .
Da=cription of — ot Assertion:
Contradictory =

Evidence: Stru.n_g. 13-16
Definitive: 17-20

4-31 BIE 1 ERABR L OBMREEZBR ST 5720 O8SE
(AT : https://www.youtube.com/watch?v=Q8CB1kKIwF8)

Tk L7 =0 & R THE LN ROSHEICH L TR, & HICHMENER L, HET
HIUTEEZMA T, BB EERET 5, ZORMRIL, ClinGen DR —L~—Ih 5
M TRE L 7o T (432, [ 4-33),

Clinical Validity Classification Summaries
Classifications current as of January 2015

HGNC Gene Disease curated Orphanet ID OMIMID  Clinical Validity
Symbol Classification
AGTR2 ¢ X-linked non-syndromic intellectual disability ORPHATTT 2 VA I Contradictory (refuted)
AKAPS 3 Romano-Ward syndrome ORPHA101016 ¢ 611820 | K Limited

ARSD & Chondrodysplasia punctata 7y UA Mo Reported Evidence
c108@ Immunodeficiency due to an early component of ORPHA169147 (3 613652 (2 | | Moderate || I Strong

complement deficiency

CD3E@ Severe combined immunedeficiency ORPHA183660 ¢ 6156155 | i Strong”

CHD1L & Renal or urinary tract malformaticn (CAKUT) ORPHA93545  N/A B Limited

DICERT @ Pleuropulmonary blastema ORPHAG4TA2 @ 601200 | W Definitive

FGFR3 @ Achondroplasia ORPHA15 @ 100800 G | W Definitive

NGLY1 & Alacrimia-choreoathetosis-liver dysfunction syndrome ~ ORPHA404454 2 6152735 |l strong || [k Moderate
NHP2 & Dyskeratosis Congenita ORPHA1TTS & 613987 ¢ | Wi Limited

PALB2 & Hereditary breast cancer ORPHA227535 2 114480 @ | K Definitive

PMS2 @ Pancreatic cancer A VA I No Reported Evidence
RAD51C & Fanconi anemia ORPHAB4 @ 613330 G | W Moderate || I Limitea
RAD51D 3 Hereditary breast cancer ORPHA227535 2 614291 ¢ | K Contradictory (disputed)
RP510 Diamond-Blackfan anemia ORPHA124 2 613308 2 | i Limited

RPS24 5 Diamond-Blackfan anemia ORPHA124 &2 610629 | i Moderate

SCN4B & Long QT Syndrome ORPHATE8 2 611819 ¢ | K Limited

SMAD3 & Aneurysm-osteoarthritis syndrome ORPHA284984 ¢ 613795¢ | K Definitive

TMPO & Familial or idiopathic dilated cardiomyopathy ORPHA154 & 613740 3 | W Contradictory (disputed)
WRAPS3 3 Dyskeratosis Congenita ORPHA1TTS & 613988 ¢ | W Limited

4-32  ClinGen 7> LA EN TV 5 B8 s T & R & O BB
(HFT : https:/Aww.youtube.com/watch?v=Q8CB1kKIwF8)
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Gene/Disease Pair: SMAD3/Aneurysm-Osteoarthritis Syndrome Corstor

Assertion Criteria Descrintion Number of Points
Criteria riterl nipt 0 1 2 3 4 5 6 7

Total # of curated unrelated probands
# Probands | with variants that provide convincing N/A 6
evidence for disease causality

Experimental | # of points assigned for gene-level
Evidence experimental evidence supporting a role 6
Points for this gene in disease

# of curated independent publications
# Publications | reporting human variants in the gene N/A 5
under consideration

# of years since inital report defining a
Time (yrs) gene-disease association (If < 2 pubs, 2
then max score for time = 1)

Is there valid contradictory evidence? No Classification Total Score | Calculated

Limited 2-8 Classification 19
Description of Moderate 9-12
Contradictor: Stron 13-16 HH
Evidence ’ Deﬁniﬁ?fe 17-20 gll:ar:st%rcation DEﬁnltIVE
Clinical PMIDs: Experimental PMIDs: Experimental PMIDs:
21217753 20506210 24257415
22167769 21217753 15623506
23272854 11285272
22803640 19478656
23554019 23585475
21778426 23782924

4-33 Ein 1 &AL OBIRMEIC RT3 5 B AU R
(SMAD3 (i&fs+) & Aneurysm-Osteoarthritis Syndrome (M)
(HFT : https://Aww.youtube.com/watch?v=Q8CB1kKIwF8)

(5) GenomeConnect

ClinGen (%, HEDNEHEHIC ClinGen DIEENC S H4 5 FE & L T GenomeConnect & T
NBBFENTOR—FZ LI A ML TWEY (" 4-34), ZOR—F LY A FEEL T,
BFE (DR, HF2E2N) 138 b OfslE - BIE AR L ClinGenDB k325 Z & A3 H]
RBTHY, MIRELABOOT —F 2 LRCHAT L LA AREL 725, ClinGenDB 133k
=° ClinvVar Z0 5 DT — X %5217 AU TV % 23, GenomeConnect (X215 ST — 4% V) —
AL LTLESIT b b, GenomeConnect DR W T, o7 m =7 LU X MU IZER-
TRODL LD ZETIERL, BBFOVHALZ T L, BRIZES Z2IZH D,
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cale Ht(ps://wwwgenormregoﬁﬁecrt.worg
#PITU QFAUH /[ D>

" y
Patient Home  About CONNECT ~  Register

. - " .
. o S .
. o o g
@0 @0 @
s o s o s o

o '\
o o

GenomeConnect
The ClinGen Patient Portal

& | Name

alr

Femenber me Click bere to register row!

R . GenomeConrect — Partnering with YOU to advance genomic health
Forgot usemame / passward?
Create acoount GencmeCornect is a patient portal, or registry, that is working to build the krowledge base about

genetics and health that will allow researchers and doctors to study the irmpact of genetic variation on

health conditicns. This knowledze is key to the develcpment of rew treatrrents and therapies.

Reeistries lie GeromeCornect make medical dissoveries passbie by bringire treether hicrmation from
3 bree rumber of patients. YOUR participaticn h GencrmeGenrect will help bring the future of gencmic

About GeromeConrect mediche one shep clbser
Fatients steithe sperteatick el Click here 1o start the process of registering far GenameCannect You will bave arother copertunity
rmedical histery and geretic information, to decide whether to participate and will ot be fully errolied i GencmeCennect wntil you have:

and GencmeCenrent was developed to
empower patients to help researchers
and clihisiars in the effert to understand
the genetic contrbution to health ard
disease.

+ Corrpleted registration details
+ Read through a corsent form about particpation
« Filled ot 3 gereral heatth survey

Are you a patient cons dering joining
GenomeConnect?
If you a patient consider g participation

in GenomeCorrect, please download the C | i n G en

GenormeGornect flyer attached below for Ciinical Genome Resource v

4-34 GenomeConnect ® k v 7 X—
(HHFT : https://www.genomeconnect.org/)

GenomeConnect (. 2014 4E 10 A 2% & L. Geisinger Health System®™ 23479~ % fi P 45
FTEED OBR 28T, 1kt - 7R LT\ 5, GenomeConnect (%, xRS ETI DT
— X EREEBINEDLIE L, T 5 % Clinvar D4 — 7 2 7p 7 — Z _R— A DOFERITFED
TV D, RSINEIL, XY a s 7y b A= 740 Z@LT, A 74
TT Aoy baefEkL, A 74 ETCA v T7—L Rartey MZHEET S (10~17 %
DRBAEFITHEORENLE L 72%) (K 4-35, X 4-36), FEAKAL L%, HFZESM
FILH S O@EICE L Co— M2 ER 2%, BEOBG AR RS/~ ST PDF %
GenomeConnect DR —H JLIZT v 7’'a— K9 2%, 2016 4 1 H DT, 360 4 23 % DA%
INZFRE LT D,

8L K[ oo HE T ERERFSERE RS (https://www.geisinger.org/)
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L9 AAnSW

'CrOSSI’OddSW Home About CONNECT ~ View Data Profile Logout

MEDICAL SURVEYS TESTING RESULTS HEALTHCARE PROVIDERS
+) Add ? (L Add

@ tieaith Profile Jeneotic Test sult Doctor Name ~ Family Medicing

INVITATIONS
ACCOUNT INFORMATION

wite Others

7 Update ? Add your dependents and manage their )
_ Additional information
Phenotype captured added when pertinent
through surveys Genotype captured through
completed and test reports uploaded here

attached here

4-35 GenomeConnect |23 5T — & Bgg2—
(AT : https://www.clinicalgenome.org/site/assets/files/2296/acmg 2015 poster 3 16 15.pdf)

Account registration on
GenomeConnect.org

[ Completion of online consent/assent

Body systems survey
= Additional surveys based on initial responses

Genetic test report upload

Annual updates as health changes and
genetic information expands

4-36  GenomeConnect |23} HHFFE~DZ D 7 11—
(HH AT : http://onlinelibrary.wiley.com/d0i/10.1002/humu.22838/full)

GenomeConnect | %4k X415 #H T, Human Phenotype Ontology (HPO) ®i f-3uT
IR ENTZbDTH D, ZHUTEY | RSN ENZONFLZBFELLT VKL, &
DICERCHEE N ENDT — 2 ZIERH LT WK S I~ RBTOT — & EHFE Al HE
Lo TW5h, F£7=. ClinGen X, GenomeConnect D7=1Z, AFZESINFE N H & OFEEELHL
ERET DI ODT AT LEFFE L TND ANEE T S5 E CTORMZEMT 572012,
[ X 0 ERZ2EF 4 514087 (Branching logic) % #lAiATe Z & TRIER DM LXK -
TW5,

WF%E 2 N4 1L, GenomeConnect (Zxf L T, #Ef=xf% PDF O TT v 7Fr— KL,
GenomeConnect DY ENFE L L TL1ODLR— M HEKTLI0ED Y 7o b Z2hit4
Do WAL BIn T BT —FOEMEN IS LieFab—2a r&2{7H 2 & T,
W) - BT — 2 R S D Z L2 %, GenomeConnect (X, AFESINE DT F A N
VR AHEBERQMERFHRLE L TCRBY, RET NS HEHRITMEE LLEFE T

82 R BB UL S T AEE AR WV COMET B -9 D 2 25 A (hitp://human-phenotype-ontology.github.io/)
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PatientCrossroads 1373t % = U 5 ¢ ICELE L TIRE L T Z L I2R> TV 5,

GenomeConnect |2 & > TIEE SN Bm R L ORBANL, B4 ST, &7
— X 2T VU TEE TSNS, ClinVar (I27 —# &858 L TV HHE3X. Clinvar @
WEB ~—UIZFIIE STV A%, WIS INE Ik L ClIETREZIT - HEEBE 0 U 2
MZEFEFNTHHIE, GenomeConnect 75 ClinVar ~D 7 — ¥ OEERITITHONR, K0 EE
M7 W« KRBV O T — 4 1% dbGaP IR S D 2 E1272 5%, FEkAICIX, #FFESIN
FIZL DT ) AT —HOEENRT v 7 a— R b X a7 727 70 RS — BT
HEIDRDTETH D, IHIT, HESME KT HHREOMRL, HIWE OoHT

(Retrospective analysis) D72 12 #AEE T Ui, GenomeConnect IZHER S TWND Z &R0,
BN 72 G RORMUIE U D EENH D Z & B MEESINE 3T DA 21T > 7RI 8
MInbd,

B WHEBMELRGE LIV VR MY 28T 5 0%, FAekiE, KEICST 5 ERER oM BE

& LA AR R % 54 (Health Information Portability and Accountability Act : HIPAA) A3 %E D % i /L—

Jb (Security Rule) ZE5FLCW5, 72, NIHICHR LT, EHEFRFICL D EREY 2V 7 0 OFHEICET

%4 (Federal Information Security Management Act : FISMA) IZHEHL L 727" v 77 A& L T\ 5,
(https://www.patientcrossroads.com/)

& http://ww.ncbi.nlm.nih.gov/clinvar/submitters/

8 Wrges g ©F — & 7% GenomeConnect DAMETIZHADE S B HAITIL, Z DN DOFFE IS 5 WA R

ESH, BREWRERR IDBFIVIROND Z &2 D, £, FRSINER RS/ MMEHTCT 7 Y — MEHT

OFERZRA L TV DEEITIT, RO EBNIE S INE L CRHIAZBFETE S0 (0F 0,

T=ZHAICONWTHEEZR T LTS D) B, T—XOFHEHE LTI bhd,
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5. T—81 7)) U TERICEHT HRE

Fikoi@y, Ak, 7 AERESHET T v N7 —LoHE) L TKY ) DEEH
BT — A R—2EfEREE ] MHELED N Z L Lo TWD, AT, 4. & 57—
2T ) VAR 2 O R L ENGERE ST oA /R E D
EIC.INHDOHEIZROOENDIT =X =T U 7 EBEOBREEM: (B L~V TOEM:)
L BEINDT — X OfiiL, ERIRE - SNBEFEEDA vy T4 T Rl a=T
A ERGEEENZT D RE IOV TR - BHE L,

ARETIH, £T, [61F ENAREOLELNER - BR IZBWT, ENARE D
SELNIEEREBEREZE LD S, RIC, 623 IO ODT =2 =7 ) 75
L 153 % EHRDEZOOT—H =T U 7 i 12BN T, T b ORIk LTOmE
MEREE LD D,

51 ERF#HEMNMGEONER - ER
PIFIC, ENA#SEISST 510 2 Ea—iliReT —~mIZE LD,

[F—%s =7V o 7OEEMHICE LT

@ T T VU EHERLIEERVCHEL L TIRAT . T4 =TV U T OHEBE
T — & ORMEFECFIHAE OB VRN ER E-FE EOFEREZIT 5 L 9 AT B ENFM)
EWVIBEDDIRZD I ENEETH D,

® AN L L COMIES, SOEME NG HMERELZ 5 O A ORI FTaEMEICEE AT, 7
— X DG FIAICBE L COL—AED N RYITH D, AREETIUESNT=T —4
DN L F— 2 R LTI RE DT T 3 — DTG A EBRTH L0, T
IR AMERD 2> b r— R0 T — X OREM A IER O AiATe Z ENEE LD,
BTCOT —Z ZEBE 72 C7 — & 2 BRI 3 5 BEIX RV FBRATO T —
2 TCThIUE, T2 OEFITHNT - T, EFE - FHZFH CTOGENKUITH D,

0 F—HL =T ULITDEN, WRER L TERKZHT 255, TATF T NbL
HZRSOTHZ EMTE, I, FELZ TN aIa=T 4 ThUX, £Z
WZBMTHZEN, T—F =T VTN T A48T 7 b, £, %
AR OMREHET 25T b2 5,

o VU NENPIURIR T —Z T ) AR EITo THELNDMEITR OGN D720,
F=B 2T VT LTI KRERT — 2 CHRETE D HN BRI 2= 4
ELTHEOLNDMEITRELS 2D,

o HHRE/NENA. FHRMEOFEBRICBEAL T, T4 &2 TELEF =TIV LT,
HOHREORENT —H B LR T UL, 273 S S e,

® fEIRADT 7 RICL-s TEBINDWAET RY =7 NOBZEIZIZ. T —#> =T
U IREHALINDRETH D, ZOMEMMNEERBIVEX, TOMIZ7 7 o K
R LMD Z O RICHFEVIR->T (F=X VT - Fxovy - HB), 7—F
=T VT EBETRETH D,
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(eSO RBUZBI L ]

FANEIC WL, BB & KRB O BEEE 2 BB - fREE L 7o T — & N — R A
L. BERICHR, WHFEDIEEDTIZ O, ERHE - WA PHAEIZIE R T 2720 O
AHEDBED LI TWD, —J7, BARTIEZD L ) 2HHHAEY BT & A EfThbiILT
BOT, V7 RTHFAUBRDHILTND,

DANAR DRI R ZINE LT —# X—Z (COSMIC) ITFET DN, £ ZI2iE
ClinVar L~V OFER I3 S LT 70y,

ZDODBIEY V=N =V ADBBIZRDN, NI T NOBEKRMITE, L0
U T 4 IV IE#IZ-SUClE Foundation Medicine @ X 9 7 0 paH T — % X— 2
ELTEfHL TV D,

EGA I[ZHIRABRT — 2 D7 7 AERZH L TH VAR ARENZ LD D (£
DT 7 AHERIL, DAC (142 % RO DOGFT =2 =7 V7R %
FR) O LFITK L TO A= /VUKFT D7D, EOHYEFEN A — /L& Jik3 %I &
S THRHSDIEEN D ATREMEN 8 D) .

Bk, (M v Z B2 —xBH1T) EGAILT — X ZHE L TNDHN, TNUNRAL L Z—
REMBEWS Z LGN, TOHBTHDL, MOT—2 > =7 U v 75 L o ki
D T EGA Z IR L7z TRV,

Pan-Cancer Analysis of Whole Genomes (PCAWG) Ti%, 3 -2¢ Mutation caller % 6,000
(~3000 JERF) EWERT ) AT —ZIZR L THEHAL, 210 OFHliZ1T> T\ 5,
210 Mutation caller [ZoWC WG MFEL., O E{T>TW\5, 6 2Lk
DT —H ¥ H— Mk~ (Virtual Machine : VM) Z/EY | 6,000 ITW247 ) A
rHFL, TR To TS, KT —F B =D 1IPB DT 4 A7 AR—2A
ZRABLEN, TR TS Te<, Amazon D7 77 RLEFIHLTWS, Bk, £
NTHEEENPFEL TVDHIRNTH D,

[ B ARDHITES) 2 el + 17 LS 2572 OHHEICEE L T]

BRIz, BARERNDZ 7 NCTF—XAFEZ I L, £z ICGC IZFEkT 52 LItk
o7 LT, ZOHRARENDO T 7 RITEHRY —& | ICGC DR Y T —ITHEN
HolGAE, BARENORY — 2@ SE5 2 LIFARETh D, TDOEZ ICGC IZ
Bz, BfELTH O 2T LW, EEE. R Vid, BETE N7 — % 2o e
RWERIZ > TEY, ICGCIZBEWTHLENDREEINTWAILT TH D,

70 DFFROEE B D72 0I12iE, ENETRERTI V=T E2END ), DV
T N—TIIMD DN EETHDH, ZDZODENIADER Y FU—71E0 BLETH
bo TOEBRTITHARITEBEMIZENLEZE-> TV D,

ARG CT =422 =7 V7% LT THIRARH L, 7 VT OEA ZEXATLZ
Eb—oDHEELTEZLNS,

BTOT —F ZEER R C7 — & 2 IHIIRIC A T2 MEIX R, BRATOT —
A ThIUX, T —FDOIFITESL - T, ElE - FIHER CORERLETH D,
) DY A T ARREER O THD LG, &Y LMERZ DB OfR -
BIZIEE RO TEE DD D Z ENEE LW, [, 25O REN —EDT
TA— Reflio T, MRIEEI /i) 5 Z & 258D, SOICHERT XX ThHDH, DBH
S 2 ¢ AR E ORFRIEENL. DB ¥ 2T A0 HhE IR ik 2 s R L B o
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[7—

TOICARTHY, FERLAFOAL T 4 TEEDZ LIZEND,

Mutation calling OBFZEBRRE © 7 B 7 X > 7 IRFSERER DO —H & 72 V155 23, E Oy
Z AMED 2379 O Thiu, HOREREZRD, FHIZT /T Y X L% FH LRH
b, A — K& Ri-> TR 2D D RETH D, TGO ES - NEBSME
&%, %> Mutation caller BFZEBR%E 7V — 7 %R T. T 6 AR E HE
TH LWVDTIERWEA D Dy, Mutation caller OBIFR L, K& 7par Ba—X 2@
T ORI v AT ORRER HANAIRE RS DR A A LT AR TT o T
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