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LR LHEHINDIRAIE, (432 KEITET XL ANJL(Actionability)] |

B LUV [433. (EI ETFT VXL ARJL(Pathogenicity)] SR,
BARKEBRTHY OI5E. BHEEORNICEHLET,

BL, RRSNDIBEHIFRTIORETLELY FT,

> N ILE D TFoundationOne CDx| DEFD R
NIV A [FoundationOne CDx1 DIFE. 4 ANV ROMEKXZRE S NEE A,
R—HA—IFTFEDEZEH ERY F£9,

BEFEHEMR(DNA). #ERE(DNA)

No.| ¥—7h— IETVR EBERNEE IE7>X  EH EHIAD KEIEFTY
s LRI BEY AL
5 | GBA-NTRK1 Predictive  Sensitivi- A entrectinib EIREZE Tier 1A
ty/Response ERERFRSARK+T | Pathogenic
(1%) BAERKABRP
FDARERE (8%)
Predictive = Sensitivi- A larotrectinib ERERRA R
ty/Response (1)
FDAERE

Oncogenic | LikelyOnco- | F
genic

13 OB C-CAT



(4) aE—#HZ1t

No. ¥—#H— IETYR BRNEE IETVX ZFF FHIAD KEIETY
ok 74 LAJL HEH ZLARIL
7 | Cpk4 Predictive = Sensitivi- C abemaciclib ERERE Tier 2C
2.1342 ty/Response ERERRsET | | Pathogenic
chrl2:57, 747, 727-57, 752, (21%) BHERFRSER
310 FDAZGEE (10¢4)
Predictive | Sensitivi- C palbociclib ERFERE
ty/Response ERERRARP
(4%%)
FDARZRE
Oncogenic Oncogenic F

> AE—HERE L THREENEY—H—DEHREZEEHLET.

RH

R EA

No

REHSNEBERICSLBEECHLET,

X—Hh—

EEOY—h—EETHLET,

1478 1 BfcT4

2178 IE—¥Z{DE

31TH Bz FDOEER

KX JLEH TNCC oncopanel] DiFAE.
OE—#EEDEElog, RELEHLET,

XX ILE D [FoundationOne CDx] DIFA.
O —¥ZT DAL Amplification, F£7/=I1& Loss ZX2&H L £,
T, ERFOERITHEINEL A,

IETVR
247

FEDIETURAAA TELTUTE2ZEHLET,
Predictive : BEHIFIEIZHTHIETU X
Oncogenic : LR FIZWTHIET U X

ZRIZHT IBRNBEERECHLTT.
EEHSNDIBANEZROFMIL. p.18 [BRNEZNTHAR] 2 22R<E
S0, BRNEERLSEHINATOWVAWVWERIE, ZHEGYET,

ITEFTUR

L~

C-CAT CEEBENEIETUVALRLESRHLET,
SEHEINLIAAE, [337 TETURALRNILERE] 2B,

)

ZTRICHT EHREZEHLET,

AREIJ I —XDBEVEFICENTIE, ABEREPESPHEZSNBEHIND
ZEEHYET,

SHEHINDEFX, [423.CKDB1 D7 /77— 3>vovvs,. $LUTLKR—
T4 VTR —] ICHAT IREICTRELTHY £,

RFI~DEEMS

ZRICHT 2ER~DREMEEZTHLET,
ERRKRBRTH Y D5E. HREONICEHLET.

14 ODC-CAT




EENA~DBEMIX [423.CKDB1T O 7/ T—YavaPy sy BLUPLR—TF

AVTR)=]) IZHBTIREIZTHRELTHY £,

RH

i

KEIETUX
LU

KENDIETVALRILEZHLET,
LEINDZRNAIE, [432 (ETET AL ANJL(Actionability)]

B LUV [433. (EI ETFT VXL ARJL(Pathogenicity)] SR,
BOBRKEABRTHY OFE, BHEEONICEHLFT,
BL, RRSNDIBEHIFRTIO/ETLELY FT,

» N ILE D TFoundationOne CDx| DEFD R
INZILE A TFoundationOne CDx] DIBE.

I E—#HZETDfEIE Amplification, Ff=I1x Loss #2H L F T,

Fl. BLFOEREEH TR A,
R—h—F D& ELY £,

No. ¥—#H— IETYR BERNEE ITETVX  EH FHAD KEITETY
21T LA BEH ZLAJL
7  CDK4 Predictive  Sensitivi- C abemaciclib EREDE Tier 2C
Amplification ty/Response ERERFRARFR | Pathogenic
(21%) BHABRRFRP
FDARGER (104F)
Predictive | Sensitivi- C palbociclib EREGEE
ty/Response ERERFRAR
(4%)
FDAEERE
Oncogenic = Oncogenic F
15 OBC-CAT




(5) £hEMiERIIER (T/NERERE" OH)

*1 T/N EfEaE &1L, Tumor (BEEHIRE) & Normal (EE#MAD). MAD DNA 47 L=#&E

N ETT,
EEHRERIER (TINKRREREDH) N ASBIBRMERODNARITERERTL TED XY,
No. ¥—H— IEFYR HBENEE IEFVR X FHIAD KEIET>
A 3 LA =l ZLAL
9 | BRCA2 Predictive | Sensitivi- A olaparib EREZR —
R2318* ty/Response ERERFRABPR
0.51 (102/200) (114)
FDARERE
Zﬁll?gfre(:;uency -0.03% | Predictive | Sensitivi- A talazoparib FDABGEE
ty/Response
Predictive | Sensitivi- C niraparib FDAZGEE
ty/Response
Predictive Sensitivi- C platinum com-
ty/Response pound
Predictive Sensitivi- € rucaparib FDAGEE
ty/Response
Predispos- | Pathogenic F
ing Breast-ovar-
ian cancer,
familial 2

> HIEMiERSIE R

(T/NEBREDH) L LTRESNEI—D—DERECHLFTT,

HH B
No RSN ZBERICT LEBEREHLET,
T—Hh— EEODN—H—RETEHLET,
1478 : EfET4
2178 ZRDOER
317E  TLILVEEE (FE)— P/ — %)
5478 : ToMMo @ 7 L LB IE%R
IETVUR EEDIETUVRRAA TELTUTERH#HLET,
247 Predictive @ ZEFIBHRIZCHTEHIET VX
Predisposing : BEMHERICHTHIIET VX
FRERIVEE ZERICHT DEBENERETEHLET,
e REHSINDEBRRNWEROFMIE. p.18 [BRERNEROLEANR] 2 TSR
S0, BERMNEENEHZKINTOWAWVWERIK, ZHERYET,
I ETYRAA TH Predisposing DIFEDH, lBERMEZRD NITEBELELH
LET,
IETVUR I ETURAA THPredictive DiFE. BRRHBENONEIET VAR
L~ ERELET. BENEENRVSEEEALAYET,

IETUREA TA Predisposing DA, EarkrEZEAS Pathogenic, Likely
Pathogenic THNIETET UV ALNILERZEHLES, ZhUNMEIIET VX
LARLAZERERY FT,

C-CAT CERSINEIETUVALNLERHLET,

16 OB C-CAT




EHINDIARMG, [337 TETUYALANLEE] 2RI,

KR B

H ERICHTDEHREZHLET,
AEI I —XDEVEFIICEVNTIE, BREDESPHREZS N EEH 1D
ZEEHYFET,
LEHINIEHFE, [423.CKDB1 D7/ FT—ravodvyy, BLTLR—
TAVITR) =] ICFHATHREICTHRELTHY £,

EHN~DREE | ERICHT 2EF~OEEEEZHLET,

EENADOFEMF [423.CKDB1 07/ 7—2avosy sy BLULR—F
AR =] IZHBATIREITHRHELTHY T,

KEIETUX
L XL

KXEIETUALRNLEFRE S EF A, N TV “—7 ZEFHLET,

17 ODC-CAT




(6) EE~X—H—"FT—TIL
¥2 AN —Hh—¢IE, BHOIX—D—DHEAEDLEIZTEKRERNITY—H—TT,

H#av—h—-7-7I

No. I&<—h— IETYRE147 BRRMESE IEFVALAL  ZFH FHIAD
Ealpe
11 | ABL17 F317L, BCR- Predictive Sensitivity/Re- € ponatinib hy- BB RN
ABL1 fusion sponse drochloride FDAEGRE

>EEX—Hh—ELTRESNEY—D—DEFEREXLHLES,

HH A

No BRESNZERLBEELHLES.

BEX—Hh— EEODY—Hh—LETEHLET,

IETUR EEOIETVRAA TELTUTERELET,

247 Predictive : EFINRIZHTHIITET VX
Oncogenic : EIERFIZHTHTET VX

PRI R & FEICHT IBEANEREZTHLET,
REHSNDEERIEZROFMIE p.18 [BRRNEROTENSE] 2SR E
TV, BERNEENEHRINTOWARWNERE, ZHERYET,

IETUR C-CAT CEBESINLIETUVALNLERHLET,

LA EHINDIARGE, (837 TETUVALARNLERE] EISRESN,

=341 ERICHTDEREZHLES,

HREIZJI—XDBEVEFICENTIE, AEREPESPHAEZS N BEHIND
ZEEHYET,

HEHINDIEHE, [423.CKDB1 07/ F—vavaPvy, BLULKR—
TA4VTRYS—]) CHRATIREICTHRELTBY £,

EFI~DEEMS

FRIZNT DEAN OB ETHLES,
EWERRKRHARTH Y DIFE. GHEONIZEHLET,

EHFI~OEEME [423.CKDB1 07/ F—>avOs vy, BEULR—TF
A4 TR) =] IZHBATHIREICTHRELTHY 9,

18 ODC-CAT




FRARNEEDZEHAR
R EERE. AEB LU C-CAT MBDOT —2R—RIZEHZINTVIERESHLTVET,
FIZ, PALDERICH L TIIHBDT—A4R—ZXE2RLTEY FT,
2009 12 A 20 HRFE R TOHARRITTELENEY T,

<NHF—%H RX—Z BRCA Exchange HEDEERMEZER >

Benign
Likely benign
Pathogenic

Uncertain significance

BEINTVWAEERPNEZEOARBRIZDWNTIE, T2 Web R—CSETSHBE S,

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

significance-tiles

<PAET—EZRX—=X CIVIC HERDERRMWEE >

Resistance

Sensitivity /Response

BEINTVWAEERPNEZEOARARARIZDWNTIE, T2 Web R—SE TSI,

https://civicdb.org/help/evidence/evidence-types

19 OB C-CAT


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—AZRX—=X ClinVar HEDOEHRKRHESR >

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

BEINTVWAEERPNEZEOAHARBRIZDWNTIE, T2 Web R—SETSHBE I,

https://www.ncbi.nlm.nih.gov/clinvar/docs/clinsig/

<AHET—AZX—X COSMIC HEDERKRHNEER >

Likely Pathogenic

COSMIC =B8N % 3 X — H — S FBRNEE CHT 2 BHRAMTE S AT ORI =0,
—12 T Likely Pathogenic & LTE&HLTHY ET,

<C-CATHBEDT—2RN—X&SRT IBRNEER>

RN EE =0 S

Inconclusive REMBIET Y XIEAEL

Likely Neutral NAENDBEEMNRE S TR
Likely Oncogenic NAE~NDEENREEIND
Oncogenic NAEICEESET %

Resistance BFHIm 4 & =D

Sensitivity /Response EREZEINREIND

20 ODC-CAT
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333 BHE B IERABR—E

3R B BERREER— &

K TROABE - BAFRICOVTIE, FlGOBREE - RABECSHRLTVIHNED. BEERINRTHZIHEH. [HHEHEE (B
%) 1 ANDREEHNVBEBD ET,

No.1 : {F4FaZER (ABLT) 2R & LI-BFRER

I—hHh—%FS 1 HBRAI(ERID. 7—428#HA)

WRIY—H— ABLLp.F31T7L A Phase Ib/Il Study of the Safety and Pharmacology
mws e s
SR Phase 1 ( NCT04205903)

=5 ba nilotinib

H AR Breast cancer

E S The Ohio State University Comprehensive Cancer Center (OSUCCCClinicaltrials@osumc.edu,

(®#85%) 1-800-293-5066)

X—H—#S 51

No.5 : RMIIIZ R (GBANTRKI)Z NRC UI-EBARR R

WRY—H— ntrkl BEFEMHEAR positive Basket Study of Entrectinib (RXDX-101) for the Treatment

Er/m5 Em A/B/C), ROS1, or ALK Gene Rearrangements (Fusions)
IR Fm—A 2 (NCT02568267 ,2020/06/30 )

R4 Drug: Entrectinib

AT Breast Cancer|Cholangiocarcinomal

Colorectal CancerlHead and Neck

HBRBI(ERID. 7 —2EHH)

of Patients With Solid Tumors Harboring NTRK 1/2/3 (Trk

>REIhEY—h—Icxtd b, BEKHABRO—ExZXHLET.

HH B8

R—H—BE | NHEERKR] CEHSAEI—H—0 No &, BEHINERBRTORELES
% - TRALEESTY, BRAROEBRIMS ST —h—OHER
LET,

NEX—H— | BRERRABRTNRET DY —N—RETRHLET,

Er/m5 ER/ BB ERBLES,

Jr—X BERABRO T T —XETHLET.

SH 4 R CRITS N EFIL EZRB L E T,

hATE BERRBROMR LB NABEDHLET.

S e R AR L R EREE. & L RBRRERELE (BEM. 5
RE) DEHELBLES.

E % LB DEREEEBLET.

HBREM (AR | RERRORBRELH. MEKRRD, T 20EHEEERHLET.

D. F—4EH | EN/BHAOEES. ENORRICOVTE, T—2EFAEEHLET,

H) EA/BHOEE A BAORBRICOVTIE T4 EHAETHILEL A,

21 OB C-CAT




3.34. ZEBEEFDFM

>

4 ZRBEF DOFFHE
z—hH— ABL1 BE

ABL1 encodes the Abelson tyrosine-protein kinase 1
protein, c-Abl, which is involved in cell growth and
survival [PMID:20841568]. Activation of c-Abl has been
reported in several tumor types, ascribed to either ABL1
activating mutations or overexpression [PMID:22307624,
PMID:22521882, PMID:3856862, PMID:7665185]. The
chromosomal translocation (9;22)(q34;q11), resulting in
the BCR-ABL1 fusion, has been reported as the hallmark
of chronic myeloid leukemia (CML) [PMID:15719031,
PMID:27069254, PMID:9808572].

FERRICEHSINEI—N—DOEGTFOHRBELHLET,

RH A
X—Hh— EROR—Hh—BEZHLEFT,
M= BRESNEEEFEROFAELH LT T, SETERICET2XHZ. 655

EXEIc—EE LTRELET,
BMEICEHSINTULD PMD OX#E %E [3.35. SEXHE] CEHELFT,

22 QDC-CAT




3.3.5. 2&E 3K

5 2EXM
XihES  BEXRE I—h—B5
1 Simona Soverini et al. "BCR-ABL kinase domain mutation analysis in chronic myeloid | No.1-1 (ER)
leukemia patients treated with tyrosine kinase inhibitors: recommendations from an
expert panel on behalf of European LeukemiaNet." Blood(2011) PMID:21562040
2 Sequence and analysis of the human ABL gene, the BCR gene, and regions involved in | No.1 (i&%}) )
the Philadelphia chromosomal translocation.
3 Global tyrosine kinome profiling of human thyroid tumors identifies Src as a promising | No.1 (G&4})
target for invasive cancers.
4 ABL tyrosine kinases: evolution of function, regulation, and specificity. No.1 (&)
5 Cell lines and clinical isolates derived from Ph1-positive chronic myelogenous No.1 (&%)
leukemia patients express c-abl proteins with a common structural alteration.
6 Efficient and rapid induction of a chronic myelogenous leukemia-like No.1 (&%)
myeloproliferative disease in mice receiving P210 bcr/abl-transduced bone marrow.
1 Oncogene-specific activation of tyrosine kinase networks during prostate cancer No.1 (&%)
progression.
8 The 2016 revision to the World Health Organization classification of myeloid No.1 (G&4l)
neoplasms and acute leukemia.
9 Mechanisms of BCR-ABL in the pathogenesis of chronic myelogenous leukaemia. No.1 (&%)
10 ATM and related protein kinases: safeguarding genome integrity. No.2 (&%)
1L Role of key-regulator genes in melanoma susceptibility and pathogenesis among No.3 (&%)
patients from South Italy.
12 Uveal melanoma and BRCA1/BRCA2 genes: a relationship that needs further No.3 (G&4t)
investigation.
13 BRCA1, BRCA2, TP53, and CDKN2A germline mutations in patients with breast cancer | No.3 (&%)
L and cutaneous melanoma. J

> [3.3.2 AEMER]

THREINEY—h—IcxT 2SEEETH LTI,

BH B

XERES SEXBO—EICH L CBELEBEZREHLET.
BXFTHOTRI VI EBO>TVWIXEEE T T 5 LSEHO URL
AREET., SEXFOERICEHO PMD AREH SN T 35E1E5E
DYV DO—ELNRAETET, EXFOXBMEBEESCE) VI8HY EEA,

SE Xk PMD, & XA, F-EAXT 2V —XOBEREZEHLET,

XR—H—&F=S IETFTURLRILAEARADIZA. [332 AEER] cZHSNAEE—H—D

No &, BESINERBTOBLEENAY—H—FBELLYET, TETUX
LRNILDITEICSEXMELEH LT,
IETUALRNLLNBHNDBEIE, [332 FAEHR) c8HIhi=~v—Hh—
D No WY—H—FBELHYZET, [334 TEERFDOFHM] OBEIZHD
PMD O&E XM DwmX 2 1M1 MLEZREHLET,
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336.FERY I b TN=D3 Y

6ERAY 7 bV T7N—-D3 Y

C-CAT CKDB

___________________________________________________________

20191020
v32(20191028)
Phase_3(20170504)
V2-SSA137

r0.3

tHGVD v2.30(20170807)
‘ToMMo 3.5kjpnv2-20181105
ICOSMIC v87(20181113)
iClinvar 20190114
LR—RYTRYI7/8—Y3> 100
L7y R=YaY 2.6

> TERERDFERAVINIITELIVT —EAR—AON—=Ua VERHLES,

YVIbOxT74

i

C-CAT CKDB

CKDB1 T —AR—ZAN—U 3 v ELHLET,

CKDB2 m1&#RI&. QIAGEN ™ WebAPI(QCI-NZE=FEA L TEREBLTH
YEIH. QCH ON—T 3 vIiE, C-CAT HAERBRICTHINFE
Ao 202049 B 25 AR M /N—2 3 VI 6.0.20200609 T3,

NETF—EAR—=X

*3 REDHHATIX, FET—4
RN—REFEHT /KT —
AR—X] LBELTHY FE
ERS

CKDB1 OFTIEREBDIRAKT —ER—ADN—=2 30 %
EHEHLES,

LR=bVYT DT

N—T3v

C-CAT AR EZENTBALR—MNEAVATFLON—C3 0%
TELFET,

LA 7o b= 3

C-CATHRERRDODLAT I MEEDON—VaVERHLET,

24 OB C-CAT




33T IETURILRNILESR

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-CATIZTEREINEIETUVALRILONREZZHLET,

338 KEITETVRL 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 ABRKRICEHINTLWAIAXEIET VALNILOEENRZELHLET,
EEMIZDOLNTIE (432 (ETET Y XL ARJL(Actionability)] & [433. kEITETFTVRALAR
JL(Pathogenicity)] & SR X0,
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330.X8FHE - #FEFH

9FRFE - REFE

O C-CATREZER WUT THRRERER V5. ) 3. IFZN— FARLICBVLTERKERS - b THRERERSE
RT3 ECFNARIGESERERSZEORRE EAZBRHTI1-008ZEHY LUREINZLDTY,

O FFEEFERR. TFAN—EARILICETIRFICETE LS. AT/ LBEREBRE V2 - HEELENHT — 42~
— 2 BAT—H~N—2 (QIAGEN Clinical Insight*1) #EICBREEICS / LBRERICH L TER - BBRNEZE DI
TobOTTN, EOFMICELTIE. ROSIHDISTEESBEVWLET,

OFAEFRICOVTE. FERICEVWTERBRE Y LTERRINLDOTEHEL, T—ER—ZAP I ATALICEALTD
SHOEBOERXBEZIISICHEPHEORMABH R EZTED. BRATIHEREREY L TOEREIMRIES
NELOTIEFHD FPA, FZOAFICDVTIE, TFIAN—EARILICEVWT, BEEM. ZYM. BEiER Y EHiRD
T, FRTIMENHDET,

QFAFAEERIE. BEOEAOWEENREAMRLELD ., ELERTHOTEHG L, . HEOER OMEENRNS LRV
R, BIGPRIERD VWL ERTHDTIESHD FHA. BLXOEROERICEL TE. FMIXEZICEOWTEA
DBRETEYT IEMIHFICBRHAET T,

GEFRFBRICEA L TRARINTVAERIEY / AEBEZEHRL LTERSIN TV ADITTIERWL D, B9 LEEEFIC
BETINTESY, KAEGRICE VW TEEIANSMARGEFART BRENICBH TSI TOWRWVWIEYL S D £
To Foo BRI TLWRBFREBRNEBEIAICTYFLTWVWA LB EFE A,

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

CAFEHERICBHIN TV AEFO—Ek. BRAXRIEEN TEARPERLIBRTOERZTHO ., RLEEMNE - REMH
BULTVLALDTIEHD EFRADT, BHLAOEETANOZHOEAVEFRABANOERORIEICOVTIE, IFX
N=brNFILPEEEOEFFHMOL IR LTI W,

OEEROERRAPEFNNEZFRIALAEFINTVET. CNSERSOBROT Y IT— D21 I I DEVIC
#U., FEEBRTRESHTLWABHRABH TIEBVTEMDHD T, BRAAOTEEBEOHFAE L ARERR
OREHICIEEN HBIBSICIE. BEORABEBELTIEI L,

OFFBTFERORBICOVTIE. BODEEEH>TUETH, ABN. S RFLPATIS—HELBETEMDLEET
FFEEHADT, ITFIAN=EARILICEVWTIE, BEFNARIIBREERREESr 0B HRT 2 eHIC, BEK
ZICEALTHRRN B AIBEICIIC-CATICBEW LRI ETLS5BBEVLET,

EFAERRIIFRFERA SN CBREFATIBERREBSSICEBEINTVWANUT Y FOAZRERNRELTVET,

OFABLERE. WERARELVRTY ZBEEF/\FIREERRSELELZ 7L ILRVWSHEREEEYDEL
H)THERST3B5VH 570, Y- A—BEIFRL->TERINBLHHDET., 4. +HEBRTERESTh
BY—N—% BEFIURIL)DWTIE. FitWebR—UE THBRLEE L,

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

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

QARFELERIT. BEF/ARIVRENEBERRRIERERENRNC LTVWAEER. ZREREERERCH7EL
THREL. BEBRERLTEDET,

BAFEERIE. TFRAN—FARLOBEEH L LTERINEZHOTHD. BETALNRARIZESYERITES Z
CEBRELTHERINEDDTIRSD FH A

WELDREIE. BEICHT2+945HAEZT-/LT, BLA0BRELTERELYTIEMOEERVEBICEDOWVWTITS
HDOTHD. C-CATHREICET 21T BR. 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, BNEESBIOH. EREGCFOHA
IZQIAGEN Clinical Insight - Interpret B3R & D £ 7,

e

> C-CAT HEBROMYKWICET Z2EIRFER, BLUEEFHRETHLET.
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4 M#T—4H2 X—X (Cancer Knowledge DataBase) 122U\ T

41.C-CATHABEREROERA A —2 (£BHEE)
C-CAT AEHRIZ. HEREMERERR. TEENAY / LAEEDPRIEARRENS>ES>NTL
577 ) LEFTRERIZHK L C-CAT A HEEE L - H13#8 7 — 2 X— X (Cancer Knowledge DataBase : LAR,
CKDB1) LAY —EXTdH S QIAGEN Clinical Insight (LR, CKDB2) ZEHIZ#EWR - BEERNEZ(T
FEAVWEBEZEICERLEZLDTT,
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4.2.1. CKDB1 D ALIBHE
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42.2.CKDB1 T —4a RX—X{&iE
> CKDB1 IZ, FEED4 DT —EAR—ATHEREINATWET,

T—AR—24%& | A&
< —75—DB MNAUBEEEGEFY—H—D ') X K,
) EGFRT790M
51) BRCA 1 germline mutation
MKEMELRFEREUMNCZ 2 DULOEBEGRFEEDHAEDLETY—H—LT25
c8hHYET,
#F| DB NABRERIDY X b, NABEOERAEE, FDA ARE, ERNBRT OEH

EFHRNICYRMEL, BRBRNREERE, x—H—, EWSF (A—4F v k) 8HEL
FHDTY,

IETVXDB

NEF—%R—X (CIVIC, BRCA Exchange, ClinVar, COSMIC) & &TUNCC DT
— A R—Z M5 EXIZHE (Predictive). F#%FAIEF (Prognostic). 2
(Diagnostic) . :Ef=ltEg&E (Predisposing). #E{EEF (Oncogenic) IZBEF 5T E
TUREEELEEDTY,

XKW, FRPARFEREBRICERALTEY A,

s
<

o

&% DB

ERNABEREREED Y X b, JAPIC. UMIN, JMACCT. JRCT. CllinicalTrials.gov
NENAERRICET2HBE VA NMEL, RBETIEH, KE. X—H—%F
BLEHDOTT,
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423.CKDB1 o7/ 7—varvnvy i, 8LVLKR-—T4 VTR —
> CKDBT 2B H S = E¥n 5 C-CAT AEBRONBELHT 2RI A~D D 4RELNHY T,

(A) Y—h—IzH3FDA. PMDAKREEL, ZOBBEARER [C—GCAT##EER]
- <EAZ|I RS>
#=HIDB JBERDB
]
— L e a5
(B) TETFYADBHEOHE . £ DRIARSH REBH ‘
S T suw @)
AIJH\\ E:> =#IDB |::> SBERD B B «
b sy 4[]
%? C) HRD BHXMAR. ARENH | <mmuz e
& S SBERD B [:> 5RID B
EH @ @@
55 W_,ﬂ MBI DAL . T DBIEABRTH @zl
@0
=#DB E> 4ERD B
«@ | 7
D 1 20193318 ADC-CATTHE
ERTHEARNVER
R | AR

(A) | x—H—I2E D HEE - HEMNFDA, PMDA THEEBINTWIEER, BLUTZED
EEREFESHRKRZBROBEREZRERT 2RETT,

(B) | TEFVADBIZBHINTVWAIIET Y RIZE Y., SAEIEN predictive REZEK G,
BLUZDEEREZFESHRARAROBEREZRTT 2RE T,

(C) |AREDBIZEHZHKINTVIERIC&Y., BEOIX—H—&XRE LEBR (B&U
LURBRATHLLON TS ES) #1FTIRETY,

(D) (A) ~ (C) IZEERZ ERBIUNEL BRI EDD, I—H—IC XKD ERMNRRHEHER NG
Blz, REOELELTE—H Y MBI YFUI2T., BETIEERR, FOE
EREAWAREEBN T OIRRNHILERONLHICARLERETY,
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4.2.4.C-CAT

FAEERLR—Ta 2702y y (G

(A) =—H—IcE D FDA, PMDA ZEFRE L. = OEERERIER

(B)

HH S

1BERE R—H—ICEDLRHEE - RN FDA, PMDA THEERIN TS EER,
BLUZOEELEFESIBRARABROBEREZRTT HRETT .
EREDFERTHIN, BEANIDRDIEBHOLAICKH L, LTOWTANDE
BEMHDLEEZATHY. Q. OQDGAEIFBKRBEBNIT 2EHELADY £,
DOARPBCEFAREHAN
QA TIEBEBIMER
QAF TIEFRAE
X T4 ] FEREGER (UUTRED

7N X —h—

Somatic & Germline % X 3l

EGFRmutation @ & 5 BZEZDEHEHE ML LG E X Oncogenic H Pathogenic & &
- AR

keksqA
T IETUVALANL

REAREHEAN - A

BAMNMER : C

IETADB

HEDEA L, £ DOREERRER

IHH

AR

iind S IETURADBIZEHINTWNWDAIET Y RIZK Y., BEMEM predictive 7
EER. BLUVZTOEEREFESEARABRDIBERERRT 2RETY,
RA B S X—h—

Somatic & Germline % X3l

EGFR mutation @ & 5 R ZE RO &AL LVGE 1L Oncogenic A Pathogenic & &
- NAFE

koY
T IETVALANL

BEONALRLHE - ALLT

BEONALESHE CUT
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LTI, REODBMIZRYEET,
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MEWNZENHY., EDEIRIGHEIC. —REMESICEHTY,
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- AR
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8—47y MERBEEOEH L. T OBEARIER

IEH AEN
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4.3.CKDB2 [2D W\ T
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CKDB? (@ —E X TdH 5 QIAGEN Clinical Insight - Interpret
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432 (XE T ET XL AN)L(Actionability)

CKDB2 FANETNEBEFEES L UMNARBIZH LT, LT 3 D20OHF T D Criteria =9
M L. &_ERID Actionability 2B LEF I,

1. Therapeutic Category

Criteria
ﬁ

Biomarker predicts a response to FDA or EMA

approved therapies for this diagnosis Lo

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

1A
Bloma_rker pred'lcts' reS|ste_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
) h : } 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
B|orr_1arker shows plausible response based on case AMP 2D-S
studies
_ _ 2D
Blomarker shows plausible response based on case AMP 2D-R
studies
Biomarker has uncertain clinical significance and not
; X X 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
m

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
Bion‘_\arker is prognostic based on multiple small AMP >c.p e
studies

Biomarker is plausibly prognostic for this diagnosis AMP >D-p .

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 i LEFD e
Biomarker is diagnostic based on multiple small studies AMP 2C-D 2C
Biomarker is plausibly diagnostic for this diagnosis AMP >D-D 2D

based on case studies
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433. ¥ExTET > XL ARJL(Pathogenicity)
CKDB2 IZFANSNE=EBEFEES LTUMNAREICK LT, LD Criteria 5= M HBr L. %R
D IL—ILE B W THREH A Pathogenicity Z3RELE T,

1) Pathogenicity @ Criteria

Cases Category (Direction: Pathogenic)

g [

At least 20 independent somatic observations of Very
the alteration were found in literature CLLlE] e 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 QIAGEN PSS Strong
AItera_tlon may confer resistance to an QIAGEN PS6 Strong
experimental drug

At least 10 independent somatic observations of

the alteration were found in literature QUGN PS7 Strong
For recessive d_|sorders, detected in trans with a ACMG PM3 Vel
pathogenic variant

Assum_ed de novo, bu_t without confirmation of ACMG PM6 Madlaae
paternity and maternity

At least 3 independent somatic observations of QIAGEN PM7 e

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

Observed in trans with a pathogenic variant for a

dominant disorder or observed in cis with a

pathogenic variant in any inheritance pattern or
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

Controls Category (Direction: Pathogenic)

ACMG
ACMG BP2
ACMG BP5

Strong

Supporting

Supporting

Criteria
mm

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

Controls Category (Direction: Benign)

ACMG PM2

Moderate

Criteria
mm

Allele frequency is >5% in Exome Sequencing
Project, 1000 Genomes Project, or gnomAD

Allele frequency is greater than expected for
disorder

Observed in a healthy adult individual for a
recessive (homozygous), dominant
(heterozygous), or X-linked (hemizygous)
disorder, with full penetrance expected at an
early age

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

38

ACMG
ACMG BS1
ACMG BS2

QIAGEN 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
,dAil—tuegratmn may confer resistance to an approved QIAGEN PA3 Standalone
Variant is a gain of function mutation with

literature references QIAGEN A% 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 Pl 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 QIAGEN PVS3 Very
suppressor 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

41

ACMG

ACMG

ACMG

ACMG

BP3

BP4

BP7

Supporting

Supporting

Supporting

Supporting
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2) Pathogenicity @ ¥IFEIIL—IL
ACMG 2015 A4 R4 VIZZER L, %X T 5 CriterialD #E L5731 (PA PVS, PS PM, PP,
BA,BVS, BS,BM,BP) Z L%z LLTRDIL—ILH 5 Pathogenicity ¥ LE 9, /=7 L. QIAGEN
MBI L = Criteria AEFENE T,
C-CAT AR TIX TR HIELEEAN. Pathogenic, Likely pathogenic, Uncertain significance M5
&, XEITET AR (Pathogenicity) ZEE&EH L £,
(Richards, S. et al. Genet Med. 2015 May;17(5):405-24. % —E3ch %)

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 W o Pathogenicity & £ ¥t hah - =54
2 Pathogenic @ Criteria (Criteria ID AP TiaE %) & . Benign @ Criteria

(Criteria ID "B T FE )M AMILT 55
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434 FRFR

) XEIETYRALANL, BBRABRS L USEXBO S BN EELHDH D 6D, BHRKARF O
#., ERERFOFMIE. QCHIICANSNDEBELFEROHN 400 ZBA D ELESNEE A,

2) XETIETVALRILIZDNT
UTOBEFKEIETVALRLLAZEHINEE A,
- Actionability A% Tier 4. % L < (& Pathogenicity A%(Likely) Benign £ #IE S =154
- GnomAD T® population allele frequency A%, 1 /8—t > bk YU £ B WNEE
- BETEIOEEICH D ELTFEEDSGE

IR DIEE 1L Actionability IZE S FIZKEIET UV ALRNLEREHLET,
- ACMG b9 BIzFEIZHZHE L. TOELGFEEDTMA ACMG L9 [CRHRHFHE SN D ERBDIERIZK L
T (Likely) Pathogenic &¥IE SNBSS

435, BINERKRABRIZ DT
- Actionability 2\ Tierl & U Tier2 EHIE SN EBEF LRI T IBKRRBREZH LTI,
- Actionability A% Tier3 EHIE SN=HEBIETEREICEBLIZ5E. BERARKREZHLET,

Amplification and gain of function in oncogene
(BNABGEFOBIBIC X HEEESGERE)
Deletion and loss of function in tumor suppressor
(NAIFEEFORRERIC L HHERERALRE)
Fusion in preferred orientation in gain of function
(HoNn=ARTOEGFREICKIEEESGEE)
Truncation, frameshift mutation in tumor suppressor and PVS1 triggered
(DAMBEEFOST v r—avEERE JL—LAY T FTPVSIOERBEFE=T5HR)
Missense in oncogene and gain of function in literature and PS3 triggered
(DABEFOI RV REET, XM TRINTWVWSKEEESEECPS3OEG M-I 5E)
Missense in tumor suppressor and loss of function in literature and PS3 triggered
(BDAMFIERFOI RV AEET, XETRIN TV I HAEEREE CPS3OEKEMmIT
5&)

- KEeTOBRKRBRESGRE LET,

R/ BGFEAESHT ABERBROSE. BV T I —XDEDONS M 10 ETEZREH LET,

- BEOEE., MRIOBHRENABEINATVDIESE. FALICFEOGVEERRBEZER L TCIEHL
353_0
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b, AEICEH L REFIE
1. YENTRBEIIFEROEEMESLVRECODVTHLEZHTION, TORNBTETRIAT S D
DTIEHY FH A
2. HERICHBEINEANBICEI>TELEBEEFO—VOEEFEVERA.
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FERRIZAEL H DGR FEERXEB/ELES,
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EETHEANHY FT,
FRAGEICERBRSERTLES. RELKE. BEOSHAEEICECOERESEFMACES
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