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ZEEHYET,
REHINDEHFX, [423.CKDB1 D7/ T—y3avadyy, BLKUPLKR—
TaAvIR)S—] ICHBAT HREICTHRHELTEY £,
IET U REA THPredictive DIHZAIESEXBMAD ) VI BENTEHINE
9, VDVIBBEHTTDLZABDOSEMIIR—UBHLET,
BEADEEYE | NMAIX—N—DRAT—RRIZHT EEFN~DBZEEEZTZHLET,

ENERERRETH Y DIFE. HHEONICEHLFT, £, ZUOBRKAR
BWAD) I BEMNLEEHEINET, VU IVBSERTT S LEZLOBRKA
BRBWRIR—UBBLET,

HHN~DBEMF [423.CKDB1 07 / T—yarvAaP vy, 8LV LR—F
4TRSS =]) ICHAT IR THRELTHBY £,

12 ODC-CAT




(3) BEE#, HA. R&E (DNA)

"ME2) EESA A0 7. T@ES) EREFER.

EREER, FA. RK (DNA) TAES) HEEFREROREBE O ¥ TT,
No. ¥—#h— B IETYA BENEE IETUR EA FEHAD RETET>
B a1 LAJL EEt AL
3 | ABLT 1 | Oncogenic | Likely Onco- | F Tier 2C
p.F336L genic m: Pathagenic
0.26 (548/2141) 2 | Predictive Resistance R2* dasatinib EFE G gﬁ;ﬂ e
m Alo
3 | Predictive Resistance R2* imatinib mesy-  EFIEGHE
late FDAZEESE
m
4 P53 1 AMG 650(Tri- ErEFEEES Tier 2C
p.A268Y al Condition (1%) Likely Pathogen-
0.80 (376/469) Match) @20 ic
W25 EERERED
(315)
A 10~1?
5 J|ATM Tier 2C
p.E2444K Likely Pathogen-
0.39 (165/421) ic
ENERERED
(91F)
Al13-2]
6 BRCAZ Tier 3
p.v21081 Uncertain Signif-
0.51 (387/755) icance
#ToMMo Allele
frequency = 0.65%

> IBEEHR, AL RE ONA) L LTREHShER—H—BERELHLFTT,

IRH Bl

No RESNEBRISH LBBREZEHLET,
Y—h— EEODR—h—RBETHLFTT,

178 1 EEF4

2178 ERE0E®W

31TH T LULEE (BEE)— R/ — R
4 /5478 : ToMMo @ 7 L ILSEEER
X34TH  TULEE (BE)— FE/B) — M) OEFZHESI LGN
BENdYET,
XX LD [FoundationOne CDx] DFHE.
STBE 7 LIEE (EE) — FH/MBY) — FE) OEFEESIhEL A,

BE IETUVRICHLBEEREHLET,

IETURANEFEELBEVTIZERZE I NE A,
IETFTUX TEODIETURAA TELTUTERHLET,
AT Predictive : EFIHRIZHIT I IET VX

Oncogenic : LR FITHITHIIET VR

13 OB C-CAT



i

ZRIZHT 2BRNBRETHLTT.
LREHSNDERRNBEROFMIE. p.277 [BRERHNBEROTHNE] £ Z5HR<
EEL, BRPIEENEZRSINATORVNERR, ZEHEBYET,

C-CAT CEESNEIETUVALRNLERHLETS,
LESINBIRAEIL, [337 TETURALRNILER] 28RS,
IETFTURAAA TH Oncogenic DIBBIESEXBAD) VI BENTZEH N
T, VVIBSERNTIDLERADSEXRICR—VEB LET,

ZF

ERICHTDEHREZHLET,

FAREIz—XODBEVEFICTENTIE, BRESLESCHERESNEREIND
ZEEHYFET,

RHEHINDEHFE, [423.CKDB1 D7/ T—yarvAavyvy, BLUPLKR—
TAVIRY =] ICHATIREICTHRELTEY £9,

T ETYVREA TH Predictive DIFEIESEXEBAD Y VI BEMNTHINE
T, UV BBEWTIDLZALEDSEXHIIR—CBBLET,

EHI~DEEME

ZERICHT IEF~DOEEEEZEHLET,

ENERERRETH Y DIFE. HHEONICEHLFT, £, ZUOBRKAR
BEWAD) I BEMNEEHEINET, VUV IVBSERTT S LEZXBOBRKRA
BRBWRIR—UBBLET,

EENI~DEEME [423.CKDB1 07/ F—vavasysy, BLULR—
T4 VIR —=] ICEHATIREICTHRELTEBY Y,

KETIETUR

L~

KENDIETUVALRLEZHLET,

REINDIARIE, [432 (KEIET VXL AJL(Actionability)] |

B &LV [433 (EITET Y RXLARL(Pathogenicity)] #ZSBB < EE LN,
BARKEBTHY DS, HBREONICERHLES, £, XS OBRKHER
BWAD) VIO BSHEEHEINETT, VU IBSERTT 2 ERBDOMHIKHA
BIBERIR—UBBLET,

BL, RRSNDIBHIFARTIORETLELY FT,

14 ODC-CAT




> N ILE D TFoundationOne CDx| DEFD R
INFILE D TFoundationOne CDx] MIFAE. 7 LIVEEE (R — /4

) — R OB

LREShEEA,
R—Nh—IETEDEEHEBY FT,
TBES) EEEWA0 ) 7. @ES) EREFEEE.
EEE®R. A R&E (ONA) TAES) HEEFREROREBE O ¥ TT,
No. w—#H— B IETYA BENEE IETYR EA FEFIND REIET>
& 217 L~ =l i3 AL~
1 ABL1 1 | Oncogenic | Likely Onco- | F Tier 2C
F317L genic ] Pathagenic
2 | Predictive Resistance R2* dasatinib EFE G gﬁ;ﬂ e
o Ao
3 | Predictive Resistance R2* imatinib mesy-  EFIEGHE
late FDAZEISE
m:
2 TP53 1 AMG 650(Tri- EREFEEE Tier 2C
A268Y al Condition (1) Likely Pathogen-
Match) oL ic
2L BT
(215)
A 10,11
3 | ATM Tier 2C
E2444K Likely Pathogen-
ic
AR B
(91F)
A 172~20
4 BRCAZ Tier 3
V21091 Uncertain Signif-
icance
#ToMMo Allele
frequency = 0.65%
15 OSC-CAT



(4) EETHEER ONA), #EEE (ONA)

BIZFEHEM(DNA). #iERE(DNA)

MES) EEZTUPA0U Y. T@ES) ZEMEFER.
TAES) FEsEFEBOFaEE 0V o TY,

No. =—#H— ¥ IETYR EBEMNEE IETFR OEA EZ|AD KEIETY
#F a1 LAl = Z LAl
6 | GBA-NTRK1genefu- |1 | Predictive | Sensitivi- A entrectinib ERBRERE Tier 1A
sion ty/Response S FDAZERE Pathogenic
q22-g23.1 EREFEET | BAEFEEET
(1% (81F)
@10 A2,8,2106
2 | Predictive Sensitivi- A larotrectinib FDAZREERE
ty/Response H2 EREFEET
(1fF)
@1
3 | Oncogenic | Likely Onco- | F
genic S

EEFHEBEHR ONA), #HEER ONA) ELTREEER—H—DEBRELHLEFT,

RH

R EA

No

RESNEBERISH LBEEZEHLET,

XR—h—

EEOY—h—REZLHLEFT,

1478 1 BzT4

217 A4 b XU K

X178  BEGFRICEGTFBEERO 2 A THRBEINDIHZELHY £,
BEERFEEROZ A TEHEMIE p.299 EGFHERO 2 1 TRENE] &
CHSRAEIV, T BEEGTOEEARANIEE L TLVAEVNSEICE
2 BYDEREAREEBLTY—HA—Z228BELTVWET, TDHE
2. BBRERNERAFTERRBLEZBOGEFRANOND LS ITERFED
# A1 T(C-CAT : GBA-NTRK1) ] &E&EHLET,

X24TB U A MNY FOEEFRZEHEINGVNEENHY £,

XX ILE A [FoundationOne CDxJ DiH&.
Y4 NV ROERFEESNEE A,

GES

IETUVRIZHLBEZLZEHLET,
IETYUINEE LB WNMTIZIEREE S hEE A

ITEFTUR

247

EREODIETURARA TELTUTERHLET,
Predictive : ZHFIZIRIZHTHIETU X
Oncogenic : BIEEFIZHTEZ2ITETU R

=
paiy
&
il
i

ZERICHT IBRNERELCHLET.
LHESNDERRNEROFMIE, p.277 [BRERNEROZEARNR] 2 5K <
EEW, BRHERIEHRSINATOWAWEBRE, ZHEAGYET,

16 OB C-CAT




HH A

IETVXR C-CAT TEESINEIETVALRNLEZZHLET,

LI REESNDRRE. [337 TETUVALRNLER] 2S8R ELN,
IETYRZATH Oncogenic NIFEIFSEEAD) VI BENTEHIN
£, VVIBBERT I LERADSEXRICR—VBBLET,

HI EERICHTIEREZEHLFT,

AR —ADEVEFICEVNTIE, BRESESCHAEEZES I BEHINSD

ZEEHYFET,

SLEHINDIEHFE, [423.CKDB1 07/ F—varvavvyy, BLULKR—

TAVIRY =] ICHATIREICTHRELTHY £9,

I ETYXZA THPredictive DIFEIFSEXBMAD ) VI BEMNEHINE

Y. VVIBSEWTIDERBDSEXBMIIR—UBRLET,
BEH~DOEEN | EERICHTIEFN~ORESEELRHLET.

ENERERRETH Y DIFE. HHEONICEHLFT, £, ZUOBRKAR
BWAD) OB EMNLEEHEINET, VU IVBSTERTT S LEZBOBRKRA
BRBRIR—UBBLET,

HHN~DBEMF [423.CKDB1 07 / T—yarvAP vy, 8LV LR—F
1 VTR —] ICHBAT HIREICTHRHELTBY 9,

KETIETUR
L ~JL

KENDIETUVALRLEZHLET,
REINDIARIE, [432 XEITET VXL AJL(Actionability)] |

B &LV [433 (EIET Y XLARL(Pathogenicity)] S EE LN,
BARKEBTHY OGS BB EONICERHLES, £, XS OBRKEER
BWAD) VO BSHAEEHEINETT, VU IBSERTT 2 ERBOMHKHA
BRIBRMICR—UBBLET,

BL., RRSNDIHBERIERTIOHETLERY FT,

17 ODC-CAT




> N ILE D TFoundationOne CDx| DEFD R
INFILE D [FoundationOne CDxJ MIFE. Y4 ANy ROMEZEFH I NELE A,
R—HA—IFTFEDEEH ERY F£9,

_ BES) s 0>y, T@ES) REREFRER.
BEFEHERL(DNA), HERE(DNA) TAES) IBABFEBOREERADY > T,
No. ¥—#A— B IETYR BENEE ETYR | EA FEH~D HETETY
& a1 L~IL EhEtE A LA
5  GBA-NTRK1 1 | Predictive Sensitivi- A entrectinib EREERE Tier 1A
ty/Response LBl FDAZEESE Pathogenic
ErEFERT | EAEEEST
(14%) (8%)
[ A2,821~26
2 | Predictive Sensitivi- A larotrectinib ERAERE
ty/Response LBk FDAZERSE
EFES REE
(15}
[ )=
3 | Oncogenic | LikelyOnco- F
genic WG

18 QDC-CAT



(5) aEF—#HZ1t

THE2) FEESUWA A0 >S., @ES) REAEFEER.
qE—HEL ASS) BENEFHBOMEER DU > ST,
No. ¥—#A— B IETYR BENEE IETYR | EA FA~D KETETY
5 s17 LAUL HEtE LAY
9 Jcok4Amplification | 1 | Predictive Sensitivi- (o palbeciclib ERAER Tier 2C
log2 fold-change: ty/Response W12 12 FDAZEEESE Pathogenic
2.13 EREFRERT [ AR
chrl2: 58,141,510~ (7%) (101F)
58,146,093 @®23~29 A 21,27,31~38
2 Oncogenic Oncogenic F
MW 14~16
3 abemaci- ERAER
clib{Drug Target = FDAZERSE
Match) EFREEREE P
el (26%)
®230,31
4 abemaciclib + FDAZEISE
fulvestrant(Drug = EREFEERT
Target Match) (1)
W26 [_JEi

> IE—HEEELTRHEENEY—I—DERELHLET,

HH R EA
No R SNEBERIST LBEREZEHLET,
N—h— ERODR—H—BEZTHLFTT,

1478 1 BiaT4
247H  JE—HEDE L BEA
3178  EETDEEZE
X2TBE QE—#HERDELEA. 317TH  EGTFOERZEEEH I NG
ZBandbYET,
XK ILZ D [FoundationOne CDxJ DIFE.
O —# LD EE Amplification, Z7=1% Loss & L £
T, ERFOERIZHEINEL A,

=& IETYURICH LBEEZEHLET.

IETYANEE LR WMTIZEEEH I AT A,
IETUR EEODIETVREATELTUTRERELET,
247 Predictive : EFIBRIZHTHITET VX

Oncogenic : EIELRFIZXHTHTET VX

FRIRHIE & ZERICHT IERNERELCHLET.
RHEINDEBERNERROFMIE, p277 [BBENEROLERNA] = I5H<
EEW, BRHERIEHRSINATOWAWEBRE, ZHEAGYET,

=1
=

19 OB C-CAT



HH A

IETVXR C-CAT TEESINEIETVALRNLEZZHLET,

LI REESNDRRE. [337 TETUVALRNLER] 2S8R ELN,
IETYRZATH Oncogenic DIFEIFSEEAD) VI BENTEHIN
F9, VVIBBTERT I LERADSEXRICR—VBBLET,

HI EERICHTIEREZEHLFT,
AR —ADEVEFICEVNTIE, BRESESCHAEEZES I BEHINSD
ZEEHYFET,
SLEHINDIEHFE, [423.CKDB1 07/ F—varvavvyy, BLULKR—
TAVIRY =] ICHATIREICTHRELTHY £9,
I ETYXZA THPredictive DIFEIFSEXBMAD ) VI BEMNEHINE
Y. VVIBSEWTIDERBDSEXBMIIR—UBRLET,

BHI~DOEEN | EERICHTIEF~OEESEERHLET.

ENERERRETH Y DIFE. HHEONICEHLFT, £, ZUOBRKAR
BWAD) OB EMNLEEHEINET, VU IVBSTERTT S LEZBOBRKRA
BRBRIR—UBBLET,

HHN~DBEMF [423.CKDB1 07 / T—yarvAP vy, 8LV LR—F
1 VTR —] ICHBAT HREICTHRHELTBY 9,

KETIETUR
L ~JL

KENDIETUVALRLEZHLET,
REINDIARIE, [432 XEITET VXL AJL(Actionability)] |

B &LV [433 (EIET Y XLARL(Pathogenicity)] S EE LN,
BARKEBTHY OGS BB EONICERHLES, £, XS OBRKEER
BWAD) VO BSHAEEHEINETT, VU IBSERTT 2 ERBOMHKHA
BRIBRMICR—UBBLET,

BL., RRSNDIHBERIERTIOHETLERY FT,

20 ODC-CAT




> INRILE A TFoundationOne CDx] DEED R
INRILE A TFoundationOne CDxJ DIFBA.
O E—#ZE L DfEE Amplification, F7=1% Loss #EE&EH L £ T,
F-. ELFOBEZEEHE INEL A,
R—A—FTFEDRBEHLBY £,

TBES) EEEum~0) >y, TOES) REREFER.
aE—EEE TAZS) IHENEFREROBEERADY ¥ 5 TT,
No. ¥—#h— B IETYA BENEE IETYX EH EFIAD XKETETY
#F a1 L)L EE AL L
7 C(DK4 1 | Predictive | Sensitivi- (o palbociclib ERZEE Tier 2C
Amplification ty/Response 10,11 FDAZEEER Pathogenic
EREFRERT | EAEFERS
7%) (104F)
@511 A 20, 26, 30~37
2 Oncogenic | Oncogenic F
W12~14
3 abemaci- EREEE
clib(Drug Target = FDARERE
Match) ErEFEERS
W22 2%)
@113
4 abemaciclib + FDAEERE
fulvestrant(Drug = EFREFESBRD
Target Match) (1)
u2 [ Dk
8  RAD5IC 1 | Predictive Sensitivi- C olaparib FDAZEER Tier3
Loss ty/Response 2 ErEFEBT | Pathogenic
(1F)
[ DS
2 | Oncogenic | Likely Onco- F
genic M 15~17
21 ODC-CAT



(6) £EMieRIERE (T/NEEHRE OH)
*1 T/N E2fEaE &1L, Tumor (BEEHIRE) & Normal (EEE#AD). WA D DNA 2247 L =&

D ETT,
BES) FEEE~oUu>y. TOES) EREFER.
TAES) FENEFEBOSEEEE~ 07 TY,
SRERERTER (TINEREEDH) N AR EODNARITERERTL TSN ET,
No. ¥—#H— # IETYA BENEE IETYR B FHAD KETET>
& a2 EEE L~JL EEE ALl
1 [BRCAZ 1 | Predictive Sensitivi- A olaparib EREERE —
p.R2318* ty/Response Bl FDAZEIRE
0.51 (102/200) ErEEFER T
(1%)
#ToMMo Allele LS
frequency = 0.03% 2 Predictive Sensitivi- A talazoparib FDAZEIRE
ty/Response mZ
3 | Predictive Sensitivi- C bevacizumab+ @ FDAZEEE
ty/Response olaparib
4 | Predictive Sensitivi- C niraparib FDAZELRE
ty/Response L
5 Predictive Sensitivi- C platinum com-
ty/Response pound
W20
6 Predictive Sensitivi- C rucaparib FDAZEISE
ty/Response m2
7  Predispos- | Pathogenic F
ing Breast-ovar- | W21
ian cancer,
familial 2

> £l RIER (T/NEBEREDH) ELTREENAEY—HI—DERELHLEFT,

BH A

No R SNZBRICH LBEECSHLES,
N—h— EEDODY—h—RBETHLFTT,

1178  Bf=F4%

2178  ZEDER

3T TLUILEE (BE)— FHE/E— N0

5478 : ToMMo @ 7 L L EEIER

X3MTH  TLIEE (BREY— /) — N OERFZH G0
BENHY T,

& IETFUVRICH LBEREZH LTI,
IETURAAREELGEWTIZIEEHE INEE A,

IETVR EEODIETUVAAA TELTUTE2THLET,
247 Predictive : EFIRRIIHFTBHIET VR
Predisposing : Bz &EREICRTHIIET VX

22 OB C-CAT



HH A

PARIIEER FERICHTIERERNERZTEHLET,

KREA REINIBROEBEROFMIE. p.277 [(BBEMNERORHAR] £ 258K (<
IV, BERHEERNEFZFINTLWEWVWERIEK, ZZRERY FT,
IETVRAA TH Predisposing DIFEDH, BERHBEED NICKBLELEH
LET,

IETVR I ETYXZA TH Predictive DIFAE, BBARNERERLHNIEIET VA LA

L~ ERBLET. BENEERNBRWNGEEZAERY FT,
IETYUREA TH Predisposing DIFE. ERERHBIEZE N Pathogenic, Likely
Pathogenic THNIETET UV ALRILEZH LEST, FNLNEZIETUX
LRLLBNZERELGY FT,
C-CAT TERSNLIETUVALRNLERHLET,
REEINDIRNARE, [337 TETUVALRNLER] 28RS,
IETURAA TH Predisposing DIFEIESEXTADY VI BENTH S
NEJ, VVIBSEHTIDEREDSEXRICRN—VEB LET,

HI EEICHTIEREZEHLFT,

FAREIz—XODBEVEFICENTIE, BRESEESCHERESNEREIND
ZEEHYFET,

SEIhEHFIL [423.CKDB1 o7/ T—yarvadvyy, LU LKR—
T4 TR —=] ICEHRATIREICTHRELTBY Y,

I ETYRAA FIH Predictive DIBEIESEXHRAD ) VI BENTZHINE
T, VI BSEWTT D LRBDOSEXBIR—UBBLET,

EHI~DEEMSE

ZERICHT IEF~OEEEEZHLET,

ENERERRETH Y DFE. BHEONICEHLET, £, ZUOBRKAR
BWAD) I BEMNLEEHEINET, VU IVBSERTT S LEZXBOBRKRA
BRBWRIR—UBBLET,

FENI~DEEME [423.CKDB1 D7/ FT—Y3vAv vy, BLULKR—F
1 VTR —] ICHBAT HREICTHRHELTBY £,

(EIETUX
LRI

KXEIETUALRNLEFREE S FTEA, N TV “—7 ZEFHLET,

23 ODC-CAT




(7) #E&~x—H—"5—TIL
¥2 AN —Hh—¢IE, BHOIX—D—DHEAEDLEIZTEKRERNT Y —H—TT,

. _ THES) EEELHEADU>S. T@ES) IZEREFREE.
#ex—Hn-7-7) TAES] HENEREROBERE O I TT,
No. &~—#H— B IEFYRET  BENES IEFYALA EE FFAD

& 7 L FEE
13 JABLT p.F336L 1 | Predictive Sensitivity/Re- C ponatinib hy- E PG
BCR-ABLT gene fu- sponse drochloride FDAEEER
sion n
2 | Predictive Resistance R2* dasatinib EFSEG AR
L]
3 | Predictive Resistance R2* imatinib mesylate = EPIEEH3E
| _Jetis FDAZELZE

>EEY—H—ELTRESNEY—ND—DERECHLES,

EH A

No BRESINBERICT LEBEEZREHLET,

BE~Y—h— EEODY—Hh—LETEHLET,

BE IETYVRIZHLEBEERZEHLET,
IETURNEE LBRWMTICEEREH I NER A,

IFETVR EEODIETUVRZATELTUTRERELET,

v Predictive : EFIRIZRHTDH2IET VX

Oncogenic : LR FIZHTHIET VX

FRIRER ZEICHT IBRRNERETHLFT.
REHEINDEBERNBRROFMIE, p277 [BERNEROLEANA] = I5HR<
EEL, BRPUBENERSINATOVRVNERG, ZHEBYET,

IEFUX C-CAT TERSNEIETUVALNLERHLET,
LRI THINDIARME, [337 TETUVALANILEER] 2SR ILESL,

IETFTUREA TH Oncogenic DIBBIEBSEXBAD ) VI BENTZH N
9, VVIBBEHTIDEZHEDOSEXXBIIR—UBHLET,

A ERICHTIERETHLETT,
FEIZ T —ADEVEFIICE VT, BRESLSCHREESNMEEIND
SEEHYFET,

SLEHINIEHFE, [423.CKDB1O7/FT—ravodyy, BLELR—
TA VTR —] [CHBAT OREICTRELTEBY £,

T ETYRAA FHPredictive DHBEIESEXMRAD ) VI BEHNEREHINE
T, VI BBEHTT D LREDSEXBIR—VBBLET,

24 ODC-CAT



RH

i

EFI~DEEMS

FEICHTIER~DOEZEEEZTHLES,
ERNERRARETHY DFE. HHEORNICEHLFT., F-.
BRADY I BBELNEEHINET, VUV IBSERTTD
BRIBRINR—UBBLET,
EHEN~DEEMIE [423.CKDB1 07 /57— 30029,
1 VTR =]) ICHAT IREICTHRELTBY Y,

ZE DR RHER
LB DR

BEUVLR—T

25

ODC-CAT



(8) RESHMDIA Vb

BgEegOaAY

HNRER A+

E3t3 OncoGuide NCCH > /(R L ¥ 2T LD 5 LR— FENBSHERHREATMBEL LTEELTVE Y. &
BHEEHUREICL ZTMBHED FEFEFNICHIIN-LOTIEED FH A,

ES"S OncoGuide NCCA > /{7 )L P AT LA S LH— F THAMSHIBEDOF EEEFNICHII N2 OTIZED
Ftho

£k FRFEFGEFLFARE NS LEESEROSENGS /L7077 MUY IBRETED. REEOEED
PHEENCETRDOTIERSD A, TRETHRHINCERERZFNY T Y MERICME T 32E 0
FEHTORMIE. EEOTFIN— ALY, BEOBEEINCARICEB IS T TREIL,

> RESAASEMINEaA Y N EREHLET,
OAY MIEGRFARARIILBEEREEE L-BRESHIEEHLEZARTHY ., TZORBIZDONT
C-CAT CldERERLE-o>THYFEA, TDH. C-CAT ABRKERIZCETEI 7/ T—Y3 v
WAL, AV MNABRAFETDAIREMEAS S NET,

HH B
HRER SERETBHLET,

QA MAREBREAEZ[IREL TS LEERLET,
aAV R RESEMNSIEMShEOIA Y FEZEH LTS,

26 OB C-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—CSE TSI,

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

significance-tiles

<PAET—ZRX—=X CIVIC HERDERRMWEE >

Resistance

Sensitivity /Response

BEBRINTVWIERRNBEROABICDONTIE, TiE Web R—=2 72 TSRS,

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

27 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

BEBRINTVWIERRNBERDOABICDONTIE, TiE Web R—=2 72 TSRS,

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

<AHET—AZX—X COSMIC HEDERKRHNEER >

Likely Pathogenic

COSMIC 1280 85 ¥ —H — I FERRNEZECET 5 BHRAFESATOR LD,
—12T Likely Pathogenic & LT&HLTHYET,

<C-CATHBDT—AXR—XZLRT IBERNEE>

BRARMNEER =0

Inconclusive REMBIET YV XIEAEL

Likely Neutral NAENDEEEAIRIE ST ULVR LY
Likely Oncogenic NAIE~DEEENREEND
Oncogenic NAEICEESET %

Resistance BFHIm 4 & =D

Sensitivity /Response EREZEINREIND

28 ODC-CAT


https://www.ncbi.nlm.nih.gov/clinvar/docs/clinsig/
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4 BRBRT DM
< —h— ABL1 me

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 t(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].
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B PMDA No.5-1, 6-2, 6-3,
6-5,9-1
2 FDA No.5-2, 6-1, 6-4,
8-1,9-2,9-3,9-5
m: Simona Soverini et al. "BCR-ABL kinase domain mutation analysis in chronic myeloid | No.1-1

leukemia patients treated with tyrosine kinase inhibitors: recommendations from an
expert panel on behalf of European LeukemiaNet." Blood(2011) PMID:21562040

AVaishnavi et al. "Oncogenic and drug-sensitive NTRK1 rearrangements in lung No.5-3
cancer." Nat Med(2013) PMID:24162815

Audrey Sirvent et al. "Cytoplasmic signalling by the c-Abl tyrosine kinase in normal and | No.6-6
cancer cells." Biol Cell(2008) PMID:18851712

SEM X—h-—&S
ABL tyrosine kinases: evolution of function, regulation, and specificity. No.1,6
Cell lines and clinical isolates derived from Ph1-positive chronic myelogenous No.1,6

leukemia patients express c-abl proteins with a common structural alteration.

Efficient and rapid induction of a chronic myelogenous leukemia-like No.1,6
myeloproliferative disease in mice receiving P210 bcr/abl-transduced bone marrow.

Global tyrosine kinome profiling of human thyroid tumors identifies Src as a promising | No.1,6
target for invasive cancers.

Mechanisms of BCR-ABL in the pathogenesis of chronic myelogenous leukaemia. No.1,6
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338 KEITETYRLANJL (AMP/ASCO/CAP Guidelines)

8 XEITEF>XLAJL(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

Tier 2D | 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

> C-CAT HABEHERICEH SN TLWSIKREIET VYV ALRNILOEENRTEZREH LT T,
S DONTIE [4.3.2. $EIT EF Y X LARJL(Actionability)] 8& U [433. (EITEFURALAR

JL(Pathogenicity)] & 2SR 230N,
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O CCATHEHSZ (LT THREERRI V3, ) 3. TFZ/N=FARLICSLV TEFRERS 4 TREBEmSH
RT7 A EEF/ARIEEERESEOR L THAZRHT 31008 EEH L LTREE 220 TT.

O FEEBREF. TFRAN—FNARLICSTEBRICET345. BAY / LABEEEEE Y —EELCHET -2~
—ArEEAT—4~—2A (QIAGEN Clinical Insight*1) Z&ICEEEICY / LENERICH L TER - BENEE Sz
TokcbOTIN., FOERICELTE. XOSIC+oIcEEssBLLET,

OFEEERICO2VTEH. FERKSVWTEBFRBREL L TRESN O TREL, ERATIHEFEEL L TOERY
HEEEHNAEHDTRED £FHA. TOABK2VTIR. TFAS— FARLICEVWT, Biol, U, EEELY
THFO LT, FRTIHENBDET.

OFEEERE. FEOEFOWMEDREFIL. BLERTHOTREL., Fh. BEORFOHEDRS BN LD
. BEREHEREN TV EETRTHOTEHD A BL4OEFOERICIELTE., RSS2 IV TEADE
FEErEYTIEMN S BRRET TR L,

CEFERICALTABSATVAERRYS / LEFEHRL LTRASATVWEVLAD, AT LHESFICASITEN
TH57., FEERRICSLWTEECASINELBEFRERTEENCERTE TV LIS 3. 1.
BHINTVWAEFEBRFEEECAIKERLTVWAERED £ A

@EFERIIOVTR, FRERRCEHIQA TV EVEREFPEEERENOE (LS LD BESADSNTEZL
r—2AHEIohET, BROUFICOVTREFEROEHERE CSESbEEEL,

EFxETERICEHEINA TV IEFO Iz, EARGEATABYEFRESTOERITHD. £icEnl - 2240
BILTUVWELOTESED FHADT, BL0BETANDERNOERPEFREBAOTHORIEIIODVTIE, IF2
N=FAFLPEEECERMRHOL L ICBRIL T 2w,

CERRORBREIVHENAREEZELAEFIITLEY, ChoEBRADEBROT Y I T ORIV IOEWIC

F0, FEEERTHECA TV IERSBFTREVWIESNLHD £9. BERAOTERBOHFATE XEEER
OIEEICHEESH3BSICE. IEOATEEEL TSV,
DEEEEROREICOVTR. BL0FEEL-TLETH. AEMN. PAFLALEIS—HELBEITEELEET
FEEADT, TFAN—FAFRILICEVTIE, BEEF R/ EEERREE r 0BES2RET I - HC. BEHE
ICELTEBrH2BSICEC-CATICES WS EF T L 5BV LET.
AFEERERIERERAIN BT IR EERERESICREITVLWR VT FOAHEBRTHRELTVED,
OFEEFRIE. MEREMEIRTIIBET/(FIEESAEREB LRALZ T I IV LAV HAEEEENOEL
H)THERS T2 EEKH I8, T—H—ERIFEL-TREchZ CerED T, s, FEERERTRIZCh
EI—A—F (BEFIUHRIL)DVWTIE. FRRWebR—S% T8 2L,
Iﬂﬁfa‘_f’yﬁ}%tpé—_ __ﬂﬂ’f!hﬁﬁ%&t _:/JST—EC-CADFF—J.M—.‘/“ EEEAITA—Y>CCATEERRICELT

OXFELER TR, LFOBREERICDVWTHEREREHRITT IBEF /R REEREEETOLA - MBS
FEMRELTEDET, BEF/R/IBREFBEBERE LTULVEVEABICOWTHFAEAERERETHEERSRAC LT
HHET,

+ Tumor Mutational Burden : TMB
* Microsatellite Status : MSI
+ Loss of Heterozygosity score © LOH

BREF/AFILEED/ A ILERIH OncoGuide™ NCC # > O+l ¥ AT LDEE. TREEER TR FEER(DNA).
EERT(DNAOEBICE#HTZ /U TFY ME, RGY—Fr 2oV F LR— FOEERER—SICE T 3 BT EERE
BOERERIfusionz LTRBEShTLAb0ENREL,. BELTEDET.

R EF/FIBED/RILER D FoundationOne COxMIBS., FEEER THECTEHER(DNA). EERE! (DNA)DE
BIZ#B# T 2/0) 7> k. FoundationOne COxEEATHEE L 7 — + MGenomic Findings# & TFAPPENDIX Variants of
Unknown Significanceicfusion& LTE#hTLWS3HDEHREL. BELTHEDET,

DFEEEERE. BEF/RLEEASEERENERFBERNSAL LTVWEIESRE. ZEEEEEENER-ATL
THEL. FEERERLTSDET,

BFEEERERIE, TFAN- AR OBEEHELTEEShcLOTSHD, BECAYNESAREZEENESHREC
CEHELTERINLOTIRBDFHA.

BiE4DAFE, BEECHT 3 HO0HBEET A LT, B40AFRTERIY T 2EMOEIRUVHERICERIVWTITS
HOTHD, CCATHAERICE TR ER, BEAOHBEIC DLW TETZESHOTIESD FHA.

*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 VAL, BREERS JUSEXRO S 5BALRECS 300, BHEFERTOH. EREGFORE
IZQIAGEN Clinical Insight - Interpret BEX H D 7,
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B|EEYTIEMDHSICBRET T HEEL.

CEFERICELTAMTATWSERIRYS / AESFTHRE L TREchTURuLAED., #7 L EEFICHTTEH
TH5T., FEERRICSVWTEE AN SNIECEFRERCEENCBHTITUVRVIESSSD 7. .
BEINTVIEFERYNEEETAISEGL TV LIRED £ A

DEREFERII VTR, FEERERCREI A TVWEVEREGPEEERRNOELFICLDBETADEMTELZL
r—2AHEIShET. FROUSICOVTREFRSEROEERBICSESHE L,

EFREERRICBECA TV I EFo—3E. BRARBEATERCEFRERTOEERTH D, £EHE - 2240
BEILTWAHDOTIRED FLADT. BL2DBECTANOEAOERVPEFREBRAOBROBIEICOVLTIE. IFR
N=FAFRIILPETEEOEEZNHFROL L ICBRLTESW,
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OFEERROKREICOVTIE, MO0FBEL>TVETH. ABN. YATLNRTIS—HFELBIUENLTET
FFEHADT, IFAN—FARNICSEVTIE, BEFAFIEEERERESr oA #RETAHIC. BE5HSE
ICE L TN S 3B EICRC-CATICHESLW AR I 2 TL58ELLE T,

EFFEEERIERER W CREF/ R RERRESH NI TLANUT Y FOAEBRERRELTVET,

OFFEERRE. TERERSF RT3 EET/\RILBEEREEE L AU57 LIV A LAV KEETENOEL
) TRERET2EEHH I, Y—H—EEHNBEL-THERTh3EABDET, . FEEERETRRESHh
BV —H—& (BEFIVREL)DVTIE, Fi2Webr—S%# BB EEL,

EubtAfEE> 22— HAY ./ LEEETEL Y 2—(CCAT)T—LR—2 EEERIFA—U>CCATEERRICELT
https://www.ncc.go.jp/jp/c cat/jitsumushya/index.html

WHFEEERTIR. UTOBREBERIC2WTIREEHRALLTEDET,
+ Tumor Mutational Burden : TMB
+ Microsatellite Status : MSI
+ Loss of Heterozygosity score © LOH

MBEF/IRIBED/SRJLERID OncoGuide™ NCC # > /%)L > AT LDOEES. FEAEHEE TESFEIEH(DNA).
SR (DNA)OEEICE#E T3V T M, RCI—F ¥ Y LA— FOIFERER—NIcH 1 3 BT BEmE
BOEREHR|ICfusion: LTRETNTLZ00ZENRE L. BELTSDET,

DBREF/IRIEEO /R ILERIN FoundationOne COxM B S . FETER THEFHER(DNA). HEEEE (DNA)DE
Biz#8# 9 3/0) 7> i3, FoundationOne CDXEEATHERE L7~ — k@ Genomic Findings# & LFAPPENDIX Variants of
Unknown SignificanceiZfusiont L TEREEiTh TV 35 0EHREL, BELTEDET.

OFFERERE. BT/ \RIBELFEEEIRATNERERENRAL LTWRIESE, ERESET AMRERESTL
THEL. EEERFRLTEDET,
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36 QDC-CAT



4 m#T— 42 X—X (Cancer Knowledge DataBase) 122U\ T

41.C-CATHABEREROERA A —2 (£BHEE)
C-CAT AEHRIZ. FEREMERERR. TEENAY / LAEEPRIEARRENS>ESNTL
577 ) LEFTRERIZHK L C-CAT A HEEE L - H1#8 T — 2 X— X (Cancer Knowledge DataBase : LAR,
CKDB1) &EmAY—E X Tdh 5 QIAGEN Clinical Insight (BI~. CKDB2) Z#HIZHEIR - BERMWERFT T
ETVWEBESLITERLZHDTY,

37 ODC-CAT



4.2.CKDB1 122V T
4.2.1. CKDB1 D ALIBHE

ERFRI7 AN ERRBEORBEN D, BRNERCIET VAL, 8L UEET 5 EH
PHBOBBREWMBT 2NEETVET. NRD(A)~(D)F, CKDB EMRRDKE. &L MEELIE

it (A>B>C>D) &Y FxEd, FMICDONTIE [423.CKDB1 7/ T—2avnoyy, LU
LR=T 4 VIR —] 2ZSBIESL,

FLBI

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

BEFEBER
ERERT7AIL| (5L A ATE) BAH ) LAER U S by —
VAT A

:
£R $THFIU—1~5
¥ AHT 1 IO
T—H—A 7 )
4
v—H—DB o xonwk |
(A) < — —
Ty ,\l 5
¥ —h—EFRE (B)
IEFY DB » TETVRARE () D) dKDB!
v G Ry
T T BB (EF) BRE| 4—4v FEERE
<=%=m
Il:“-‘r’>+7\?—¢) ! !
EHT— T
+ } ¥
BgDB  —— BBRE
|
B | om | mmn fErewm SET
T [ WA ) LERLAS b1 —
4

¥

VAT L
C-CATHERR

38 OB C-CAT



42.2.CKDB1 T —4a RX—X{&iE
> CKDB1 IZ, FEED4 DT —EAR—ATHEREINATWET,

T—AR—24%& | A&

<~—#—DB NABEEEGEFI—H—DY R K,
) EGFRTT790M
51) BRCAT germline mutation
KERBTFEEUNC 2 DULOBEFERORAEROETY—H—LT 55
atHYET,

%I DB BNABREFRIO Y X b, NABEOERERE, FDA ARE, ERRFRKFOEH

EROBIZURMEL, RRBANRER, ~x—h—, BHHSF (2—4~ v ) 2%EL
FHDTY,

IETVXDB

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

XKW, FRPARFEIRAEBRICEALTEY A

s
<

o

&% DB

ERNABEREREED Y X b, JAPIC. UMIN, JMACCT. JjRCT. CllinicalTrials.gov
NENAERRICET2HBE VA NMEL, RBETIEH, KE. X—H—%F
BLEHDOTT,

39 ODC-CAT




423.CKDB1 o7/ 7—varvnvy i, 8LVLKR-—T4 VTR —
> CKDBT 2B H S = fE¥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—I2EDHEE - $hEHLFDA, PMDA TERBINTWIEESR., 8LUZOD
EXLEFESBRRZROBERERRT OIRETT,

(B) | TETYRDBIZEHKINTWSIIET Y RIZKY ., HBEMEM predictive REZR.
BLUOEZTOEEZEGESHBAABRDOBREZRTT 2R TT,

(C) |ABRDBIZEHZEINTVIEMICLY., BEOY—N—2HE L LEBRR (BLU
LURABRATAHVLLONTWVSER]) 2RRTIRETY,

(D) (A) ~ (C) IZHERZ EBMMNELBRZ2HEDD, I—H—IZ KD IFERMIRREER NS
Blz, REOELELTE—H Y MBI YFUI2T., BETIEERR, FOE
EREAWRREBN T OIREN DD ERDODNLEHICARLERETY,

40 OB C-CAT



4.2.4.C-CAT

FAEERLR—Ta 2702y y (G

(A) =—H—Ic&E D FDA, PMDA ZEFRE L. = OEERERIER

G))

HH S

1BERE R—H—ICEDLRPEE - RN FDA, PMDA THEERIN TS EER,
BLUZOEELEFESIBRARABROBEREZRTT HRETT,
EREDFERTHIN, BEANIDRDIEBHOLAICKH L, LTOWTANDE
BEMHDLEEZATHY. Q. OQDGZAEIFBKRBEBN T 2EHELAHY F£9,
DOARPBCEFAREHAN
QA TIXTBEBIMER
QAF TIEFRAKE
X T4 ] FEREGER (UUTRED

7N X —h—

Somatic & Germline % X 3l

EGFRmutation @ & 5 BZEZDEEHE ML LNGE X Oncogenic H Pathogenic & &
- AR

keksqA
T IETUVALANL

HEAGREHERN - A

BAMNMER : C

IETADB

HEDEH &, £ OBEERRIER

IHH

AR

iind S IETUADBIZEHINTWNWDAIIET Y RIZK Y., BEMEM predictive 7
EER, BLUVZTOEEREFESERAABRDBERERRT 2RIETY,
KA b T R—H—

Somatic & Germline % X3l

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

B4 73 0
T IETVALANL

BEONALRLEHSE C ALLT

BEONALESHE CUT

41 ODC-CAT




(©)

(D)

JAER DB MR DJRER. REREBR

HH AES
iy BEDBICEHFSINTVDBERICEY., BEOY—H—&EWRE LEBRRKRER
(BLUHEBERABANTHVLONTWSES]) %IRRT HBETT,
XKHERPOEERORTINEL LG DN, (A) ® (B) THEHBLAGELNGEVNEECK
LTI, REODBMICRYEET,
XEXK DB #5835 D(&, B8 DB ITBRMPEES - HRABSICLDEFIBERL
NEWNZEENHY ., TEDEIRGHRIC. —REMESICEZHTY,
RA > b X—Hh—

Somatic & Germline % X 3l
- NATE
BEONABBN—HT D5E
" IETUVRLANIL
T L

8—47y MERBEEOEH L. T OBEARIER

IEH AEN

1BERE (A) ~ (C) IZEER B ERBUMNELBRE2EDD, I—Hh—IC &K DIFRMNBRHE KL
WMEEIC.REDEELTA—HFY MIEBIYFUTETL, BETIERR.
TOEEREZRAVEAROBNMEREERTL-HOREKTT,

RA > b I —Hh—

Somatic & Germline Z X3l
- HATE
BEONABBN—HT D56
=Ty b
ANEERODEGRFREY—7Ty FEDRELC
CIETUARLARL
T L

42 ODC-CAT




> C-CAT HEBRANDHNA A=

(A) T—h—I=5<FDA. PMDARZEE . £ORBABRIH (C-CAT@AZER)
) <EFVAL>

mos|j\> mun

2

wuy 4ol

(=}
(B) TEFYXDBRADEME, TOBLARNE ARY ‘

0 B s > umos w4 (~]
—/|1v @F> s 41
%E - C) AKDBHXDAR. ABRENH SRR R b >

;E imnal:> mos «

i (D) #—4 v MEREEDEN L. T OBIMERNE -

° DB _l

moalj\> E « 7
IHH ES
iy ¥ (A) ~ (D) CTHLNEEXRR, BEREWMZEFT LH. C-CAT AERKRIC
R"BRLES,
XEELHDIGHEICIE, LDBEBETEY I 7Yy TEINEIDEBELET,
((A) T3 (C) THEXYFUIIBIHEIZE (A) BIWIZ L TRR)
R4 b A FERK

R—h—ICEDCEE - DRHY

PMDA A FDA TMDFRALEE

IETYVALRNLHY
B % :

RN—H—ICEIIBVNERELGEIET VALANLDY
C #%E -

Trial Condition Match & 528
D #%E :

Drug Target Match & 528,

43 Qc-

CAT




4.3.CKDB2 [2D W\ T
4.3.1. CKDB2 m g &

CKDB? (@ —E X TdH 5 QIAGEN Clinical Insight - Interpret

CQCH A EHRERFLTOE

9, SIS LTUWB/NRILIE, NCC A > a/8%JL, FoundationOne COXx BAS / L TFTO T 7 A IL &R
YEI, QC-l &, BGERY / LAAEZRIZH T IR -T2 20T (NGS) hBLNEEED
IR, D8, LR— M EEBITDEHOT T TR—ZADTIY NI+ —LTYE, COTTv b
TA—LlE, BROHIEELRLEEZR >EBEATCT—42ty bE2& LT, 5IAXEEE
ERXTLIFZ7LYASR—FERBHELET, QCI- (£, ASCO, ACMG, CAP, AMP ® & 5 B
HARTAVIZH S TEENETDIL—IIAAR—ROT7 TO—F&FEAL. BROLR—FT1 27D

-'j-ﬂf_ |\ é L/'C[/\ij_o

LI

lﬂﬁmﬁh .

7R
FasRetERD

S | JLIERE DB

7 \
[ o
e BEMAEER |
! ERWRT7 AL (um)ww iAW)
N e e - Fm—————— /
!
. REIFTUALAIL
(Actionabuity) DYITE
KETIET VAL

" (Pathogenicity ) ¥ TE

170 > B EHI O
Y—2 i
CKDB2 » BYMERAREER ORI
(QCI-I) ¥
> 2R B FOFEMOEN
v
Actionability%ﬁ%b@m
lTier 15722
o = Emm mm Em e Em e e Em Em e = = = ----II
RE enmm msme B
| IETUZ il sal §T+|; ELT I
AL T omm
|_ _ Ref_ _Ref _ Ref _ _Ref_.
o _ 3" _C = -
K || 2
IF5U2 §T+|; T
LAIL T e OEIE
CKDB1 e e _ _Ref
1B¥R v
C-CAT
FHEEE

44

ODC-CAT



432 (E T ET XL AN)L(Actionability)

CKDB2 FANETNEBEFEES L UMNARBIZH LT, ULTD 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. ¥E 1T ET > XL AXRJL(Pathogenicity)
CKDB2 IZANSNE=EBEFEES LTUNAREICK LT, UTFDR Criteria 5= M Hlr 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

48

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

51

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 L7573 (PA PVS, PS PM, PP,
BA,BVS,BS,BM,BP) T &Iz Z . LLFDIL— LA B Pathogenicity ¥ L3, /=7 L. QIAGEN
B IZEBM L = Criteria A& FENE 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. % —EBch %)

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 LI D Pathogenicity & H IS e - =54
2 Pathogenic @ Criteria (Criteria ID P TihE %) & . Benign @ Criteria

(Criteria ID "B T FE )M AMRILT 54
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) XEIETUYALANL, BBRABRS LUSEXBO S BN EELHDH D 6D, BHRKHARF O
#., ERERFOFMIE. QCHIICANSNDEBELFEROHN 400 ZBA D ELESNEE A,

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

LR DBE 1L Actionability IZE S FTIZHREIETVALRNILEREHLETS,
- ACMG 59 Bz FHICEZHE L., ZDEGLFEEDTEA ACMG 59 IZEBH N HEBDERIZH L
T (Likely) Pathogenic &¥|FE S N=15E

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
(NAMFEBEIEFORKEERIC L DIMAERELEE)
Fusion in preferred orientation in gain of function
(HoN=ARTOERGTFREICK DMEERBER)
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
(DABEFOIRAEVREET, XM TRINTWVLKEEESEECPS3I0EG M-I 58)
Missense in tumor suppressor and loss of function in literature and PS3 triggered
(BDAMFIERFOI RV AEET, XBTRIN TV I HAEEREE CPS30EKEHmIT
5&)

- KEETOBRKRARENSRE LFET,

- REB/ BEFENERTIBRERERDO SIS GV T —XD30O0L LA 10 #FTERHLES,

- BEOFE. MAOBERARBE SN TNDIGEEE. TALICFEORVERKABREER L TLHL
£9,
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