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247 Predictive : ZHIIRIZWTDHIET VX
Oncogenic : LR FIZHFTHITET VX
RRMNER TEICHT IBENERZLHLET,

ELEHSNDBRNBEZROFMIL, p.18 [RERNEEDNTHAR] 2 22R<E
S0, BRHNEENERSINATOVAVERR, ZHEBYET,

IETUR

C-CAT CERSINEIETUVALRNILERZHLES,

L~ REESNDIRARE [337 TETUVALRNLER] 28RS,

H ERICHTDERELZEHLET,
FRERIz—XDEVEFITEWNTE, BRESEECPHEES N EH I D
ZEERHYFET,
SEINBZEAX, [423.CKDB1 o7/ 7—va>vodvyy, BLULKR—
TavIR)S—] ICHBAT HIREICTHRHELTBY £,

EE~DHZES | ERICHT IEF~OBZFEEEZLZHLET.

ENEERARTH Y DHE. BHEONICEEHLE T,
EE~DOBEME [423.CKDB1 07/ F7—avasy sy BLXUOLR—TF
A VTR =]) IZHBATAREICTHRELTHBY £,
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RH A

KEIETUVR | RKEDIETUVALRLESHLETS,

LR REENLHIARIE, (432 KXEITET XL ANJL(Actionability)] |

B LUV [433 (kEI ET 2R LARJL(Pathogenicity)] SR &L,
BARKEBRTH Y DI5E. HHEONICEHLEFT,

BL, RRSNDIUBHIFERTIOH/TTLELRYET,

> INRILE A TFoundationOne CDx] DEFDRT
INFILE D TFoundationOne CDxJ MiIFE.
O E—#HZE L OfEIE Amplification, F7=I% Loss ZE2&H L F 9,
Fl-. EGLTFOBZFEHE INEL A,
R—A—FTFEDRHLEBYET,

JE—#Z L
No. ¥—7#— IET>YR BENEE IETYR A EEAD KEIET>
2147 LAIL iz ZLAL
7 CDK4 Predictive Sensitivi- C palbociclib EIRNFRE Tier 2C
Amplification ty/Response EAREFRBRD Pathogenic
(1) BIERRERR
FDABGRE (1014)
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(5) £EMieRINER (T/NEERE OH)
*1 T/NEREHRE E X, Tumor (JEEMAE) & Normal (EE#HAE). WA D DNA 2T LE=RE

DT LT,
IR ZER (T/NERREDH) FENABBBBERDDNARITIERERTLTED &Y,
No. ¥—7— IEFYR BENEE IETYR EH EHAD AETET>
217 L3 L~ = AL~

9 | BRCAZ2 Predictive Sensitivi- A olaparib E AR —

R2318* ty/Response E MR P

0.51 (102/200) (1fF)

FDAZAGREE
#ToMMo

Allele frequency = 0.02% Predispos- | Pathogenic  F

ing Breast-ovar-
ian cancer,
familial 1
Predispos- | Pathogenic F
ing Breast-ovar-
ian cancer,
familial 2

> £EHERIIEZE (T/NEEREDOHK) ELTHREHENAEY—HI—DBERELZHLET,

RH A

No RESNEERIST LBEEZLEHLES,
N—h— EROR—Hh—BETHLFT,

1478 1 BicT4

2178  ZRDER

317B  TLILVEE (BFE)— M/ — FE0)
5478 : ToMMo @ 7 L ILSBE &SR

IPFUR | EROICTURAAA TELTUTERRLET.
247 Predictive : EHFIZFEIZHTIIET VR

Predisposing : BEMEERIZHITIIET VR

FRERRI R & ZRICHT IBENERETEHLET,

REL LRESINDEERNEROFEMIL. p18 [BRERNERORZEHAR] £ SR8
S0, BRNEENEHRIATOLANERIR, ZHERYET,

T ETVRAA TH Predisposing DFEDH, BRIRHNBRD NICKBRLELEHE

LET.
IEFUR TETYRRATH Predictive DIFE, BBRNERAHNIETET VAL AL
LR EREBLET, BENERNEVSERIEALAYET,

I ETUREATH Predisposing Di5E. ERERMIERRH Pathogenic, Likely
Pathogenic THNIXFTET UV ALRILEEHLEFT, FAUMNFIZIET VX
LRLAEHERY FT,

C-CAT TEESINEIETVALRNLEZRZREHELET,

HBESINDIARE, [337 TETUVALANLER] 2RI,
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RH A
ZH REICHTIEAETHLET,

FRIz—XOBEVEFITE VTR, BRESEELPHEESNEH I D
ZEEHYFET,

SEINBERX, [423.CKDB1T o7/ 7—>3>vaPyy, BLUPLR—
TAVTRIS—] CEHRATHIREICTRELTBY £,

EF~DEEMS

ERICHTHEF~NDBERELHLET,
EEA~DOFEMF [423.CKDB1 07/ F7—2a>vosy sy BLULKR—F
A VTR)—=] IZHBATHAREITHRHELTBY £,

*XEIETUR
LRI

KEIECETURALRLEFEREShELA, N1 TV “—7 ZRHLET,
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(6) #AX—H—"T—TIL
*2 AR —H—LIE, BEOR—H—DBEABDEBITTERERIY—H—TT,

BaY—h—-7—7I

No. ##&~Y—H— IETYRZAT BENES IETYALRIL ZFH RRIAD
iz
11 | ABLT F317L+BCR-  Predictive Sensitivity/Re- o ponatinib hy- EAEGSE
ABL1 fusion sponse drochloride

>EEY—HN—ELTRESNEY—D—DERELEHLE T,

EH A

No BRHSNZERIT LBBEEDEHLET,

BAY—H— | ZERON—H—LEDHLET.

IETUR EEDIETVRBATELTUTRERZELET,

24T Predictive : XM EIZHTHIET VX
Oncogenic : BIERFIZHTHITET VX

FRERI R & ZERICHT IBERNEREZTEHLET,
LHEINDERRNWEROFMIE, p.18 [(RERNERDOLEANA] 2 2SR E
S0, BEMNEENEZRINTOWAWNERIK, ZHERYET,

IETVR C-CAT CEESNEIETUVALRNLERHLETS,

LR LEINDIRAIL, [337 TETUVRLRNILER] 28RS,

A TERICHTIEXZEHLET,

FRIz—XOBEVEFITE VTR, BRESEELPHEES N EH I D
ZEEHYFET,

SEINBEAX, [423.CKDB1 o7 /57— avadyy, BLULKR—
TA4VTRIS—]) CEHRATHIREICTRELTBY £,

R~ DEEME

ZRICHT DER~NOBZEEEZHLFT,
ERNERRERETHY DFHE., HHEORNICEHLET,

HAA~DBEME [423.CKDBT D7/ F—Yavavyy, LU LR—TF
1 VTR —=] ICHBAT HREICTHRELTHY £9,
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RN EZRDZEHAR
BRRMNERIE. AEBS XLV C-CAT HBEDT —2XR—X[CEHEINTVWSERESBLTVET,
FIZ, PALDERICHLTRHBDT—AR—XESRLTHEYFT,
2009 12 A 20 HRFE R TOHABRITTENEY T,

<NHEF—%H RX— X BRCA Exchange HEDEKRHNEER >

Benign
Likely benign
Pathogenic

Uncertain significance

BHRINTVAEERNESEOHNRIZDOWNTIE, T2 Web R—TSE#TSEBLEXL,

https://brcaexchange.org/help#fwhat-data-sources-and-fields-are-provided-in-clinical-

significance-tiles

<PAET—EZRX—=X CNVIC HERDERRMWER >

Resistance

Sensitivity /Response

BHRINTVIEENESEOHNRIZCDOWVNTIE, T2 Web R—SE#TSHELEIL,

https://civiedb.org/help/evidence/evidence-types
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https://brcaexchange.org/help#what-data-sources-and-fields-are-provided-in-clinical-significance-tiles
https://brcaexchange.org/help#what-data-sources-and-fields-are-provided-in-clinical-significance-tiles
https://civicdb.org/help/evidence/evidence-types

<PAET—EZ X=X ClinVar HEDERKRHVES >

Benign

Benign/Likely benign

Benign/Likely benign, risk factor

Conflicting interpretations of pathogenicity

Conflicting interpretations of pathogenicity, drug response
Conflicting interpretations of pathogenicity, other
Conflicting interpretations of pathogenicity, risk factor
Likely benign

Likely pathogenic

Likely pathogenic, drug response

Likely pathogenic, risk factor

Pathogenic

Pathogenic, risk factor

Pathogenic/Likely pathogenic

Uncertain significance

BEHRINTVWIBEERMEEORBIZDONTIE, T2 Web R—UZETHRESLN,
https://www.ncbi.nlm.nih.gov/clinvar/docs/clinsig/

<PAET—EZX—X COSMIC HEDERKRHEER >

Likely Pathogenic

COSMIC IZ& 8D &H DX —H—IZIEPERMEBERICEAT 2 BHRMNGE I N TR =8H,
—12 7 Likely Pathogenic & LTEHLTBY £,

<C-CATHEHOT—AR—RX BRI BEANEER>

BANEER y={3

Inconclusive REMGETET VXA

Likely Neutral NAENDEEENRER I N TR
Likely Oncogenic NAE~NDBEENREIND
Oncogenic NAEICEEET S

Resistance EXMEERD

Sensitivity /Response EERSHENTESIND
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333 ML 2 BREAR—E

3fRfE BB ERRER—R

# TREOEE - BERERICOVWTIE, FHETEREE - BABEICERL TV 2HED. BEERRMNFTH20EN. [EHEHE (EE
) 1 NDEBHBBEEGD ET,

No.l : AMERIZE R (ATM) Z R & L 7 ERARER

Y—h—&S |11 HBRBIEHRID, T—2EHA)
HEI—H— %ﬁr:l:??ﬁ%gtiﬁﬁﬂﬂ%%%%‘&ﬂ?;t},g\ Faln
5 RTALEEERUANS AT T L ORB/RERICT 2L
S ™ LT, AROZXTRUA SN TRAEFRAL L RS
Jr—X 7r—2Z3 T BEIEAL SR 7 5 AR RAFEIRER
A% RNV AR, TalnNWeZ, #3807, (JapicCTI-184212,2018/11/21 )
TSR ASNUT, Falnwed 7
SR, AR TZFo+Ro) 251wl
HATE HTINEE
E il i3] 7 X k525 (RD-clinical-information-Japan@astrazeneca.com)
(ERESE)
X—h—&S |1 HBAIERID, T—2FHH)
WRY—H— | ATM p.E2444K A PHASE 2 STUDY TO EVALUATE SAFETY AND ANTI-
ER/E5% sEoL TUMOR ACTIVITY OF AVELUMAB IN COMBINATION WITH
! TALAZOPARIB IN PATIENTS WITH BRCA OR ATM MUTANT
71—X Phase 2 TUMORS
3=l talazoparib (NCT03565991)
A Solid tumor
EHEREE Pfizer CT.gov Call Center (ClinicalTrials.gov_Inquiries@pfizer.com, 1-800-718-1021)
(E=f85%)

>RESNER—H—IIHT S, BRRABRO—EELH LTI,

RH AR

X—h—&=S M2 AERR] ICRBENF=Y—H—D No & BHEHSNE-RBTORLES
7 THALEESTY., RREROBERNMTE SN —H—DHETEH
LET,

WNEX—H— | BRABRTHRLET O —N—KETHLTT,

ER/ B ER/BHOFNETHLES,

Jz—X FRRRBRO 7 —XZREHLFT,

EH| 42 PRARAR TRII SN D EFILELHL TS,

NATE PEARBEBRONE LG DNABETH LT,

K et R PRARSBR M L - RREE BEREE. © L JRBRARSAREETE (EfD. o
RE) DR ETLEHLETT,

AR KB OB ETH L ET,

ABREH BB | RRAROARELH. BRAKARD. T-20EHBETHLES.

D. T—4FEH | EN/BHAOEEN. BERNOHRICOVWTER, T—2EHFBZLHLEFT,

H) EAR/BNAOEEN. BAOERICOVWTIE, T—2EHAFZREH I LEE A,

20 OB C-CAT




3.3.4. ZEERT DFFM

N—h—

4 BEBGF DFH

ATM HE

ATM is a tumor suppressing serine/threonine protein kinase
involved in DNA damage and repair [PMID:28847820,
PMID:28782203, PMID:28825373]. Loss-of-function mutations
and gene deletions cause ATM inactivation [PMID:28830922,
PMID:27413114].

P53 s

TP53 is a transcription factor involved in cell growth and
survival through regulation of apoptosis and cell cycle
pathways [PMID:28886379, PMID:28637690J. Loss-of-function
mutations, gain-of-function mutations, gene deletions,

and loss of protein expression cause changes in TP53

activity [PMID:28607134, PMID:28783539, PMID:28423230,
PMID:28390900].

> AERRICEHSINAEAY—I—DOEGFOHBELHLET,

RH AR
Y—H— EREOR—N—RBETHLETT,
M= RESNEEEFREROGAZLCHLET, SETFRICETIXEE. 525

EXEIc—BE LTREEALET,
BECRHEHSNTL D PMD oxik%z [3.35 &EXHE] (CRHB;LET,
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3.3.5. &k

5 BE XM
XES BSEXMR T—H—ES
1 PMID: 20739657 No.ll (M)
2 COSMICE$R%% : 8 No.1-2 (E)
3| The role of the ataxia telangiectasia mutated gene in lung cancer: recent advancesin | No.1 (&%)
research.
4 Deletion of 11q in Neuroblastomas Drives Sensitivity to PARP Inhibition. No.l (&5l)
5 Chaperoning the DNA damage response. No.1l (&%)
6 ATM-dependent pathways of chromatin remodelling and oxidative DNA damage No.1l (&5t)
responses.
7 ATM Mutations in Cancer: Therapeutic Implications. No.1l (&)
8 PMID: 22698404 No.2-1 W
9 PMID: 8023157, 11900253 No.2-2 (ER)
10 Dysfunctional diversity of p53 proteins in adult acute myeloid leukemia: projectionson | No.2 (G&%})
diagnostic workup and therapy.
11 Mutant p53 in Cancer: Accumulation, Gain-of-Function, and Therapy. No.2 (st)
12 p53 Deletion promotes myeloma cells invasion by upregulating miR19a/CXCRS. No.2 (&Est)
13 p53: master of life, death, and the epigenome. No.2 (&51)
14 Putting p53 in Context. No.2 (&%)
15 Gain-of-function p53 activates multiple signaling pathways to induce oncogenicityin | No.2 (&9}
lung cancer cells.
16 Multifunctional Abl kinases in health and disease. No.3 (&9h)
17 Somatically mutated ABL1 is an actionable and essential NSCLC survival gene. No.3 (&7
18 Kinase domain mutants of Bcr-Abl exhibit altered transformation potency, kinase No.3 (i 4t
activity, and substrate utilization, irrespective of sensitivity to imatinib.
19 The capable ABL: what is its biological function? No.3 (&sl)

> [33.2 AEHER]

TRESNEY—H—IIHTISEXMETHLES,

EH A

XEES BEXBMO—EBIZH L TELESZZRHLFT,
EXFTHOTRI VI EB>TVINBMBESEWMT T2 LS5EH D URL
AEEET., SEXHMOER CEHO PMD NEH S N T 355 135E 0
DIVVID—ENREEFTS, EXFONXEESICIZ) VINHY EFLEA,

&% Xk PMD, 8EZX#%&. £LEAKT 2V —XOBERETHLET,

N—h—&F%5 IETYVARALRNLLAERDE S, (332 FAERR] CEFH-ENEY—H—0D

No &, RBEIN-ABTITOBLEBNY—N—FFLLQYEFT, IETUX
LRNLOITEIZSEXBRERHE L FT,
IETYVRALRLABADZEIE. (332 ABHKER) IcZHSIhY—H—
D No WY—H—BESLHYFET, [334 LTEBEFOFHM] OMEIZHD
PMD OSEXHOHI A MLEZEH LET,
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336.FHY I b7 N—T3 Y

6ERY I DTNy

C-CAT CKDB

refGene 20181125 | X3
lensGene 20160222

11000 Genomes Phase_3(20170504)

ESP6500 V2-SSA137

ExAC

HGVD v2.30(20170807)

ToMMo 3.5kjpnv2-20181105

COSMIC v87(20181113)

ClnVar wwoous
LR—bkVYZ oz 71N—>3> 100

LAF7IbN—=232 2.2

1
1
1
1
1
1
1
1
1
i
r0.3 i
i
1
I
1
1
T
1
1
T
1
U

> TEMERBDERVIMNIITELVT —EAR—RON=U a3 VERHLET,

VI T4 A

C-CAT CKDB CKDB1 T —AR—ZAN—U 3 v ER#EHLEFT,

CKDB2 mi&#RI&. QIAGEN ™ WebAPIQCI-NZEFEA L TERELTH
YEIH. QCH dN—=T 3 vIE, C-CAT AERBRICEH S nFE
Ao 20194 11 B 26 HRERD/X—2 3 I 5.6.20191025 T9,

CKDB1 OLIEREBDIRNHELT —EIR—ADN=D 3V %
LELET,

BT —HR—2

*3 ! KEDHATIE, EET—4
N—REEFEDT AFKT—
AR—Z] LRHELTHYE

ER

LR=hVYTRDT

N—T3 Y

C-CAT AERREZHNT D LR—PHAVATLON=U3 V%
LELET,

LAT7 I hNN—=2 3y

C-CATHEREDOLA TV FEREON—U 3 VELHLET,
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33T TETVALNILER

TIETYRLANIILESR

CAERICETATE T Y A LAILSE]

e 3

LEHARE, EREGREN S Z/FDARRELNHZ/HA EZ1 UREINTWS.

WA AR, BEHHEREOEVEEFRZER - X2BIFr SPRMO IV 29 ANH 3.

AR, EREIISFOARGENH D/MNAE. FEERILORVERAER - AZEFCFPIRBO
AV HY DB R/HABICEDS Y. RED NS VERSRTEAENTIN TV S,

HABICEOLS T, EFFRSTERAMLATIATVS,
BUERARERER (invitro®invivo) THRAMAEREIATWS,
HAICES T2 6TV S,

ZHRIMMICBEETA MRS TWAS,

O W >

A M om Qo

[FEHIAQFEMEDIEF]

LEN AR, BIRNERENDH S,
LFHAE. EBREFRARYH5 .
At ATE. ERARENLH S EIHN).
LN AR, BHBFRERNH 2.
HARICENH S Y. FDARRENH S,
Esust.

DU WN =

» C-CATIZTEREINEIETUVALRNILORNREZRHLET,

338 KkEITETYRL AN (AMP/ASCO/CAP Guidelines)

8 KEILEFT > X LAJL(AMP/ASCO/CAP Guidelines)

Strong Tier 1A | Biomarker predicts response or resistance to an FDA or EMA approved therapy,according to
Significance drug label or professional guidelines for this diagnosis

Biomarker included in professional guidelines is prognostic or diagnostic for this diagnosis

Tier 1B | Biomarker predicts response or resistance to a therapy for this diagnosis based on well-
powered studies

Biomarker is prognostic or diagnostic for this diagnosis based on well-powered studies

Potential Tier2C  Biomarker is associated with response or resistance to an FDA or EMA approved
Significance therapy,according to drug label or professional guidelines but only for different diagnosis

Biomarker is an inclusion criterion for an active clinical trial
Biomarker is prognostic or diagnostic based on multiple small studies

Tier2D | Biomarker shows plausible response or resistance based on case or preclinical studies
Biomarker may assist in desease deagnosis or prognosis based on small studies

Uncertain Tier3 | Biomarker has uncertain clinical significance and not known to be likely benign or benign
Significance

https://jmd.amjpathol.org/article/S1525-1578(16)30223-9/fulltext

> C-CAT ABERRICEH SN TLWIAXEIET VALRNILOEENRZELHLET,
SEEHRIZ D ULNTIE [43.2. kE T ET Y XL ANJL(Actionability)] & [433. kETET U RLAR

JL(Pathogenicity)] # ZSBB S LY,
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3390.XBFE  BEFHE

9FRFE - REFE

O C-CATHEZER WUT THRRERER V5. ) 3. IFZN— FARLICBVLTERKERS - 6 THRERERSE
RT3 ECFNARIGEERERSZORRE EAZ BT -008ZEHY LURBEINZLDTY,

O FFEEFERR. TFAN—EARILICEHIRFICETE LS. AT/ LBEREBRE V2 - HEELN#HT —42~
— 2 BAT—H~N—2Z (QIAGEN Clinical Insight*1) #EICBEEICT / LBRERICH L TER - BBRNEZE DI
TobOTIN, EOFMICELTIE. ROSIHDISTEESBEVWLET,

OFAEFRICOVTE. FERICEVWTERBRE Y LTERRINLDOTEHEL, T—ER—ZAP I ATLICEALTD
SHRORBOEREREIISICREVHEORMLSH I EZTED., BEATIIEREEYL L TOERMIMRES
NELOTIEHD FBA, FZOAFICDVTIE, TFIAN—EARILICEWT, BEEM. Y4, BEiER Y EHiRD
LT BERTIMESBDET.

QFAFAEERIE. BEOEAOWEENREAMRLELD ., BLERTHOTEHG L, . HEOER OMEENRNS LRV
R, BIGPRIERD VWL ERTHDTIESHD FHA. BLXOEROERICEL TE. FMAIXEZFICEOWTEA
DREETEYT IEMI IR ET o TLIET L,

GERFARBICE L TARINTVWAERIEY / AEEEZEHRL LTERINA TV A DI TIERWLW D, H9 LLEGEFIC
ST INTEST. FATRKRICSVLWTEEIANBMITREABFARTBBENICBEHE TEI TOARWITREEL S £
To oo BRI TV RBREBRNEBETAICLN Y FLTWVWALIED EFE A,

@EARRICOVWTIE. AEESRICEHEINTURVERZEPBEBRRAOELEFICLDBETANBNTERN
T—ZBEZBNET, BROAB[ICOVTIIERZBEOEMLRBICEBVEHE I,

CAFEHERICBHIN TV A EHO—Ek. BRAXIEEN TEARPERLIBRTOERZTHO . RLEEMNE - ReMH
BULTLALDTIEHD EFRADT, BHLAOEETANOZHOEAVEFRABANOERORIEICOVTIE, IFX
NR= b RIS EEEDEFHNFHOD LI LT IET W,

OEEROERRAPRLNNEZFRIALEFINTVET. CNSERSOBROT Y IT— D2 I 2 TDEVIC
U, FHEEBRTRESTTLWABHRABH TIEBVLTEMDHD T, BRAAOTEEEOH A L ARERR
OREHICIEEN HBIESICIE. BEORABEBELTIEI L.

OFFBTFERORBICOVTI. BODEEEH>TLETH, ABN. S RFLHATIS—HELEBETEMDLEET
FEEADT. ITFAN—EARLICEVTE. BEFARLRERRBEZr OB EHETI e rbic, BAY
ZICEALTHRRN B AIBSICIIC-CATICBEW I ETLS5BBVLET,

EFAERRIIFRFER SN CBEEFATIBERREBSSICEBEINTVWANUT Y FOAZRERNRELTVET,

OFABLER . FERARELVRTY ZBEEF\FIREGERRSELELS 7L ILRVWSHEREEEYDEL
E)THERS T8V H 570, Y- A—BEIFRL->TERINBLHHDET., 4. +HEBRTEREITh
BY—N—% BEFIURIL)DWTIE. FitWebR—UE THBRLEE L,

EHAAMRE 22— BAT S LEREEE Y2 —(C-CAT)R—LR— I EBEERIF - >C-CATHERRICALT
https://www.ncc.go.jp/jp/c_cat/jitsumushya/index.html
OAFEERTIE. UTOREERICOVWTIATERNRALLTED ET,
- ERHERR
+ Tumor Mutational Burden : TMB
- Microsatellite Status

WFEFAEER T BEF/ARILBED/2ILER A FoundationOne CDxDIFE. Genomic Findings Tfusion¥ 4 5T L)
2H0ERAENRLLTEDET,

QARAEERIE. BEFARILREFEBEARIIZEFRET R LTWAEEIE. ZRERMIRTZEr #7540
THEL. BEERERLTEDET.

BAFEERIE. TFAN—FARLOBEEH L LTERINEZHOTHD. BEITALNRARIMESYERITES Z
CEBRELTHERINEDDOTIRSD FH A

WELDREIE. BEICHT2+945HAEZT-/LT. BLA0BELTERELYTIEMOEERVEBICEDOWVWTITS
HDOTHD. C-CATHREICET 21T R, BEANOHBIOVWTEREESHOTIEHD EFEA.

*1 QIAGEN Clinical Insight (QCI™) is a variant analysis, interpretation and decision support tool for research and clinical
labs analyzing human genetics data and is not intended to be used for diagnostic purposes.
KEIET YL, BHREARS LFUBENHO S 5EALRROH 20, BNEESBTOH. EREGCFOHA
IZQIAGEN Clinical Insight - Interpret 3R & D £ 7,

e

> C-CAT HERBROMY B WNICEET HIRBFEIR. BLURBFHEZTHLFTT,
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4 H#ET— 2 X—2X (Cancer Knowledge DataBase) 2D\ T

41.C-CATHBERBROERA A —2 (£BHBE)
C-CAT ABHERIL. BHERBFERERR. TLEAAY / AEERDPEILARREENSEONTL
545 ) LRITHER (3 L C-CAT AHEEE L /=803 7 — % X— X (Cancer Knowledge DataBase : LA,
CKDB1) &BmEY—EAXT&HS QIAGEN Clinical Insight (LI, CKDB2) #EHIZ#IR - BBERMNERN
FTEAVWEEZLITERLEZHDTT,
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4.2.CKDB1 122UV T
4.2.1. CKDB1 M ALIEMEE

ZTEBFBRI7AILERNREEODREBELND, BERNEELPIET VALNIL, BLUEEYT 5 EH|
PRBROBRENETHUNEBETVET, HPD(A)~D)IL. CKDB IFHRHRE DRI, H L UELIE

it (A>B>C>D) &Y Fxrd, FMIcDLNTIE [423.CKDB1 07/ T—2avnavyy, LU
LR=T 4 IR —] 2ZSRMIESL,

FLBI

: —=_ = | =g T— ARALCER — .
1@@0)35&11 —>T—AOmE T % ;7’?“/ Ref S iEAD QLI LIRS 0B F_ER—X

BEFEBER
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422 CKDB1 T —4 RX—X#EiE
» CKDB1 [, FED4D2DT—AR—ATHEREINTLET,
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<—#—DB BNABEEERFI—H—DJ Rk,
) EGFRTT90M
1) BRCAT germline mutation
XEMEBRFERUMNCZ 2 DULDEGFEEREODHEAEHOETCY—H—LT 55
EtHYET,
<% DB NABRERIOY X b, NABEDENARE, FDA ARE, ERERTOEA

EFHROICYRMEL, BRBRNREE. x—H—, ENOSF (A—4F v ) 28EL
FHDTY,

TEFXDB

NEF—%X—Z (CIVIC, BRCA Exchange, ClinVar, COSMIC) & &TUNCC T
— B R—Z M SEXIHE (Predictive). FEFHEF (Prognostic). 27
(Diagnostic) .:Ef=tEgE (Predisposing). #E{LEF (Oncogenic) IZBd 5T E
TUREEEBLZHDTY,

XKW, FRPARFERAEBRICERLTEY T A,

’aEx DB

ERN N ABERRKEERD ) X ~, JAPIC, UMIN, JMACCT. JRCT. ClinicalTrials.gov
AONAKREICEATSRBE VA MEL, WRETHEHR. KE. Y —H—%E
HLEEDOTY,
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ERTHEARNER
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(A) | I—H—I2E D 3hEE - RN FDA. PMDA THEBEIN TV IERS. BLUFZFD
EXREFESHRRZBROBEREZRERT IRETT,

(B) | ZTEFVARDBIZBHFINTVWAIETYRIZL Y., AEHEN predictive HEZES,
BEUOEOEEREZESIHRRABROBEHREZRRT OIRETT,

(C) |BEBEDBICEZINTULRERICLY., BEOI—N—%x% e LEBRR (B&LU
LEEBATHLLON TS EE) #1777 IRETT,

(D) (A) ~ (C) IZEERZ ERBUATZLL BB EDD, I —H—I2 & D IHERAIRRE KA NG
B2, REDOELELTA—HF Y MILETYFUTET., BBETIEERR. FOE
EREAWBEREBN T 2EERNH DI EBONLZHICHE LEREKTY,
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LS

R—H—I2E T REE - BN FDA. PMDA THEEBS N TNDHEE
BLUOZOEERZEZFESBRERABROBHREZERT IRETT,
AREOBERTHIN., BEAHILRDZEBFONAIZTH L, UTROWTAADTE
BEMHDEEZTHEY., Q. QDBEEHBERRBREBN T 2EKRNHY 7
OAXRF TEBABEEN

QAF TIXBEBIMER

QAL TILFRAFE

¥ T ] FERFRER (LUTRD
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- AR
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432 HKEITET2XLAXIL(Actionability)

CKDB2 IFAASNEBEFEES LUMNAREICH LT, UTD I3 D20OHT I D Criteria #i&7=9
MM L. & LEHRID Actionability 8B L9,

1. Therapeutic Category

Criteria
ﬁ

Biomarker predicts a response to FDA or EMA

approved therapies for this diagnosis el

Biomarker included in professional guidelines is
predictive of response to FDA or EMA approved AMP 1A-S2
therapies for this diagnosis

1A

Blomarker pred_lcts_re5|st§mce to FDA or EMA approved AMP 1A-R1
therapies for this diagnosis
Biomarker included in professional guidelines is
predictive of resistance to FDA or EMA approved AMP 1A-R2
therapies for this diagnosis
Biomarker predicts a response to therapies for this

. ) ; AMP 1B-S
diagnosis based on well-powered studies

1B

Biomarker predicts resistance to therapies for this

) : ; AMP 1B-R
diagnosis based on well-powered studies
Biomarker is associated with response to FDA or EMA AMP 2C-S1
approved therapies for a different diagnosis
Biomarker included in professional guidelines is
associated with response to FDA or EMA approved AMP 2C-S2
therapies for a different diagnosis
Biomarker is associated with resistance to FDA or EMA . 2C-R1 2C
approved therapies for a different diagnosis
Biomarker included in professional guidelines is
associated with resistance to FDA or EMA approved AMP 2C-R2
therapies for a different diagnosis
Biomarker serves as an inclusion criterion for one or AMP 2C-CT
more clinical trials
Blon'_larker shows plausible response based on case AMP 2D-S
studies

_ ' 2D
Blon'_larker shows plausible response based on case AMP 2D-R
studies
Biomarker has uncertain clinical significance and not

; . ; AMP 3 3

known to be likely benign or benign
Biomarker is classified as likely benign based on the AMP 4 4

ACMG/AMP guidelines
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2. Prognostic Category

Criteria
@

Biomarker included in professional guidelines is
prognostic for this diagnosis

Biomarker is prognostic for this diagnosis based on

well-powered studies AMP 1B-P 1B
Biomarker is prognostic based on multiple small AMP S -C
studies

Biomarker is plausibly prognostic for this diagnosis AMP e -0

based on case studies

3. Diagnostic Category

Criteria
M

Biomarker included in professional guidelines is
diagnostic for this diagnosis

Biomarker is diagnostic for this diagnosis based on

well-powered studies AP 125D 12
Biomarker is diagnostic based on multiple small studies AMP 2C-D 2C
Biomarker is plausibly diagnostic for this diagnosis AMP 2D-D 2D

based on case studies
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433 ¥¢EITETFT> XL ARJL(Pathogenicity)
CKDB2 FAHNENFEEBEEFEES IUDLATBICR LT, UND% Criteria 23 7=3 Ml L. &R

D IL—IL & BN THEKRR A Pathogenicity ZRE L E T,
1) Pathogenicity @ Criteria

Cases Category (Direction: Pathogenic)

Criteria
mm

At least 20 independent somatic observations of Very
the alteration were found in literature QLI RS Strong
De novo (both maternity and paternity

confirmed) in a patient with the disease and no ACMG PS2 Strong

family history

The prevalence of the variant in affected
individuals is significantly increased compared ACMG PS4 Strong
with the prevalence in controls

Alteration may promote sensitivity to an

experimental drug QU EE P2 Seerng
AItera_tlon may confer resistance to an QIAGEN PSE Strong
experimental drug

At least 10 independent somatic observations of

the alteration were found in literature QEASEIE! P2 Sreng
For recessive disorders, detected in trans with a

pathogenic variant HERIE e fieeErEDs
Assum_ed de novo, bu_t without confirmation of ACMG PM6 Moderate
paternity and maternity

At least 3 independent somatic observations of QIAGEN PM7 Moderate

the alteration were found in literature

Cosegregation with disease in multiple affected
family members in a gene definitively known to ACMG PP1 Supporting
cause the disease

Patient's phenotype or family history is highly
specific for a disease with a single genetic ACMG PP4 Supporting
etiology
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Cases Category (Direction: Benign)

Criteria
mm

Lack of segregation in affected members of a

family S

Observed in trans with a pathogenic variant for a
dominant disorder or observed in cis with a

pathogenic variant in any inheritance pattern or ACMG
observed in cis or trans with a pathogenic variant

(phase unknown) for a dominant disorder

Variant found in a case with an alternate

molecular basis for disease A

Controls Category (Direction: Pathogenic)

BP2

BP5

Strong

Supporting

Supporting

Criteria
mm

Absent from controls (or at extremely low
frequency if recessive) in Exome Sequencing ACMG
Project, 1000 Genomes Project, or gnomAD

Controls Category (Direction: Benign)

PM2

Moderate

Criteria
mm

Allele frequency is >5% in Exome Sequencing

Project, 1000 Genomes Project, or gnomAD LG

Allele frequency is greater than expected for

disorder SRS

Observed in a healthy adult individual for a

recessive (homozygous), dominant

(heterozygous), or X-linked (hemizygous) ACMG
disorder, with full penetrance expected at an

early age

Allele frequency for this somatic alteration is
>1% in Exome Sequencing Project, 1000 QIAGEN
Genomes Project, or gnomAD
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BS1

BS2

BS6

Standalone

Strong

Strong

Strong
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Functional Data Category (Direction: Pathogenic)

Criteria
mm

Alteration confers sensitivity to an approved drug QIAGEN Standalone
Established common pathogenic founder

mutation QIAGEN PA2 Standalone
QLEegrann may confer resistance to an approved QIAGEN PA3 Standalone
Variant is a gain of function mutation with

literature references QIAGEN o Standalone
Variant is a loss of function mutation in tumor QIAGEN PAS Standalone

suppressor with literature references

Well-established in vitro or in vivo functional
studies supportive of a damaging effect on the ACMG PS3 Strong
gene or gene product

Located in a mutational hot spot and/or critical
and well-established functional domain without ACMG PM1 Moderate
benign variation

Missense variant in a gene that has a low rate of
benign missense variation and in which missense  ACMG PP2 Supporting
variants are a common mechanism of disease

Functional Data Category (Direction: Benign)

Criteria
mm

Well-established in vitro or in vivo functional
studies show no damaging effect on protein ACMG BS3 Strong
function or splicing

Databases Category (Direction: Pathogenic)

Criteria
mm

Reputable source recently reports variant as
pathogenic, but the evidence is not available to
the laboratory to perform an independent
evaluation

ACMG PP5 Supporting
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Databases Category (Direction: Benign)

Criteria
mm

Reputable source recently reports variant as
benign, but the evidence is not available to the ACMG BP6 Supporting
laboratory to perform an independent evaluation

Functional Predictions Category (Direction: Pathogenic)

Criteria
mm

Null variant (nonsense, frameshift, canonical +/-

1 or 2 splice sites, initiation codon) in a gene Very
where loss of function (LOF) is a known A il Strong
mechanism of disease

Variant is an inferred gain of function mutation in QIAGEN PVS2 Very
an oncogene Strong
Variant is a truncating mutation in a tumor Very
suppressor GG — Strong

Same amino acid change as a previously
established pathogenic variant regardless of ACMG PS1 Strong
nucleotide change

Protein length change as a result of an in-frame
deletion/insertion in a nonrepeat region or a ACMG PM4 Moderate
stop-loss variant

Novel missense change at an amino acid residue
where a different missense change determined to ACMG PM5 Moderate
be pathogenic has been seen before

Fusion containing an oncogene with any partner
supported by any curated data in the QIAGEN QIAGEN PM8 Moderate
knowledge base

Multiple lines of computational evidence support
a deleterious effect on the gene or gene product ACMG PP3 Supporting
(conservation, evolutionary, splicing impact, etc.)
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Functional Predictions Category (Direction: Benign)

Criteria Criteria
ID

Missense variant in a gene for which primarily
truncating variants are known to cause disease

In-frame deletion/insertion in a repetitive region

without a known function

Multiple lines of computational evidence suggest

no impact on the gene or gene product

(conservation, evolutionary, splicing impact, etc.)

A synonymous variant which does not create a
donor (GT) or acceptor (AG) sequence and the

nucleotide is not highly conserved

40

ACMG

ACMG

ACMG

ACMG

BP3

BP4

BP7

Supporting

Supporting

Supporting

Supporting
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2) Pathogenicity @ ¥|EJL—IL
ACMG 2015 dAHA Ko A4 VIZEH L, 3%HT % CriterialD O#xEH7T') (PA PVS,PS,PM, PP,
BA,BVS,BS,BM,BP) Z & 128 A . AR D JL— LA 5 Pathogenicity Z¥|%E L £ 9, =72 L. QIAGEN
HABIZEM L 1= Criteria AEFENFE T,
C-CAT AR CIX TR E#ERE M., Pathogenic, Likely pathogenic, Uncertain significance M5
&, KETET Y AL AN (Pathogenicity) #2&H L £,
(Richards, S. et al. Genet Med. 2015 May;17(5):405-24. % — Bk &)

Pathogenic

1 1 Stand-Alone (PA1-PA5) OR

2 1 Very Strong (PVS1-PVS7) AND
a. =1 Strong (PS1-PS7) OR
b. =2 Moderate (PM1-PM8) OR
C. 1 Moderate (PM1-PM8) and 1 Supporting (PP1-PP5) OR
d. =2 Supporting (PP1-PP5)

3 =2 Strong (PS1-PS7) OR

4 1 Strong (PS1-PS7) AND
a. =3 Moderate (PM1-PM8) OR
b. 2 Moderate (PM1-PM8) AND =2 Supporting (PP1-PP5) OR
C. 1 Moderate (PM1-PM8) AND =4 Supporting (PP1-PP5)

Likely pathogenic
1 1 Very Strong (PVS1-PVS7) AND 1 Moderate (PM1-PM8) OR

2 1 Strong (PS1-PS7) AND 1-2 Moderate (PM1-PM8) OR
3 1 Strong (PS1-PS7) AND =2 Supporting (PP1-PP5) OR
4 =3 Moderate (PM1-PM8) OR
5 2 Moderate (PM1-PM8) AND =2 Supporting (PP1-PP5) OR
6 1 Moderate (PM1-PM8) AND =4 Supporting (PP1-PP5)
Benign
1 1 Stand-Alone (BA1) OR
2 2 Strong (BS1-BS6)
Likely benign
1 1 Strong (BS1-BS6) AND 1 Supporting (BP1-BP7) OR
2 2 Supporting (BP1-BP7)
Uncertain significance
1 LD Pathogenicity & HIr S e - =54
2 Pathogenic @ Criteria (Criteria ID AP TihE )& . Benign @ Criteria

(Criteria ID "B THFE )N\ MAMILT 255
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434 FRFIH

D XEIETYALARL, BRARE SUSEXBD S BN ELHDH D D, BINRKARF D
#., ERERFOFMIE. QCHIIZTANSNDBELFEEOHMN 400 ZHBA D EXLHEHSNEE A,

2) kEITETUVRALARNILIZDONT
UTDZBEIFKEIET YV ALRNILNZEH SNER A,
- Actionability A% Tier 4. £ L < I& Pathogenicity A3(Likely) Benign & ¥|E S =54
- GnomAD T® population allele frequency M. 1 /18—t > b &Y £ FHWES
- BETEIOEEICH D ELTEEDSGE

LITDHE & Actionability ICE S FIZHKEIET VY ALRNLEZEHFLET,
- ACMG 59 B FHICEH L., TOELTFEEDFTHEA ACMG 59 IZEEH I N D EEDERITH L
T (Likely) Pathogenic &¥|FE S N=H5E

435 BIREREARERICD T
- Actionability A Tier1 & U Tier2 EHE SN EBLFERICH T IEERRBRETH LETT,
- Actionability A% Tier3 EHIE SNIGEIETRFEICERLZI5E. BERAREZSH LTS,

Amplification and gain of function in oncogene
(NABERFOBRICL DIEEREER)
Deletion and loss of function in tumor suppressor
(NAIFEBEFORRERIC KL HHERERALR)
Fusion in preferred orientation in gain of function
(HoNn=ARTOEGTFREICKIEERSGER)
Truncation, frameshift mutation in tumor suppressor and PVS1 triggered
(DNAMBBEFO T v r—>avERIF. JL—LY T N TPVSIOEBEHE-T5E)
Missense in oncogene and gain of function in literature and PS3 triggered
(RABEFOIRAECVRAEET, X TREIN TV L KEEESEECPS3IOEHGEHE-IHE)
Missense in tumor suppressor and loss of function in literature and PS3 triggered
(BDAMFIERFOI RV AEET, XBTRIN TV I EREERRER CPS3OEHEHmIT
58)

cKELTOBRKARENRELET,

R/ BEEFEAESHT ABERBROSE. BV T —X0DONS M 10 ETcEZRH LE T,
- BEOEE., MRIOBHREINBESNATVDIESE. FASICFEOGVEERREBZER L TCIHL
ij—o
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b. AEICE TS REFIE
1. HENTRETIBEROEEES LVREICOVTHLEZHTEON, TORRETRIAET D
DTIREHY FE A,
2. BENICHBESINEABICE>TELEBEFOVOEREFEAVERA,
. REHOEMIE— REOEMEHEZILLET,
4. QCHIIZEAF 2 REBICDONTIZ QAGEN # L YR SN =R XEMEZMR LEL L= D TTH,
RIRICHEELN H D HEFREBEREXEBELET.
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MHIZBEBNEDLEWEEVWERIC, EEESERTIETCVELSTEY, RELKE., RHIC
TIEREVEECRICE, BROShEEERESERGAVEECEISIBREVBLLETFET,
C-CAT AERREINDABICOLTIE, EA—LTERVELEEBELVELET,
4 < HBHHM
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TERUVIhe K< HBHTEM &7y L, IC-CAT AERBRICET S TEHM ~&
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