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Precision Medicine ({EIB{tLEE)

2015F — i EEN

| 1o “the right treatments at
L) STt e the right time, every time,
to the right person.”
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- President Obama, January 30, 2015
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Genomics

The end of the beginning....

MR

Figures as at 01/03/2019

122,208 AL resuts for 71,035
Samples collected

104,7 78 genomes sent to NHS GMCs

and received at the Genomes sequenced
UK Biocentre > }

o . Equivalent to 18}655
36,415 cancer 23,705 cancer 'ﬁ'ﬁﬁ‘ cancer genomes and

i ? 81,073 52,380 rare disease
85'?,93 ‘7 rare disease
rare disease 20-25% actionable findings for

Rare Disease

~ 50% cancer cases contain
potential for a therapy or a trial

+50,000 in our report
/ Genomes since
last February

Genomics England
Mark Bale RC 1=t
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HEsEduplicated readZE (%) 18. 401 17.159
* HeEduplicated readf&%:%% MDgenome coverage® 153, 531 40, 97¢]
* BE-TE~ 7 REOR—EREEDER: Pass
: 12081k 3ot o
SHSEFEENADEY ) LEETICEE T DA B ARIEESSE 60



Lik—MERRFIR (5—T>>>Jik— MDAERR)

Fastq 7—%

Al
FASTQ

»

fERAG EN

T — St

BHEEs or SEPEFET DT —FHEIA

PI)7r—>3>
GEEFZEIEDEEFTT)

Somatic alteration

SNV/Short Indel
TMB N
MSI

Y VCF
CNV

Mutational signature
HRD

Tumor content

Germline alteration

SNV/Short Indel
S\
CNV

FERTEZT—2R—ZX, V7
k77
B In housedatabase: COSMIC,
OncoKB, CGlI, ClinVar, DoCM,
CIViC, HGMD, IARC-TP53 etc.
B Commercial software:
QCI Interpret, ICA etc.

WHRE T HEBEIEF

m {FifRZER

BIEF I RIVESEETF
(FRERE2HE - B EREETF)(RI)

m B RaRIIZE R
IMZUBESHERTF (55) : hIE. 7
>IV—, I7NIREBAY—EATO
MLPA® B —ERAIRE D T HE

SHSEELAOET ) LEITICREEI DA BERHEESE

7SR (FRREIALST-DIRS)

RE(L-LR—ME

»

B Circos plot: circlize,
B Report generation:
officedown, flextable
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2. RSN EEEFE(EDHESR

3. ok - IaRRED R

4. 27 ) hfERIC L O TIRESNEZ (LD A RAE
5. RSN EEEFE(EDFHIGEER

6. R - REFHDGHEHMSTRKEBDERA
7. AR ORI E
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1. REGEROmMEMHRE (1/2)

R BDRVER
25 ) ©ERLKR—b

B2 (2022 £ 1 BET)
IFR/N—-MRIVEER : 202245818

LR-MERE : 202246 4A 158

1. EXIER
BES 25 ) LEN (5 - [BR7) | AT7L% 25 LB AT A
ARE OOBMERERR AT 0O O ®w&Est
BENS 156_G0022_01_PO-034 {RFATIRE ID 156_WGS009921
2. BEBER
3] £l
i (EP REE) 57 %
FRIBMEREZHT (DAREXSY) Acinar adenocarcinoma(LUAD, Ahifi#E)
BIRE (SIRER) 20214 12H 208 (81#%)
BEAEHERS OOt S-
A, 1B5ER 1 IFIRERIMY 00 OO
ZRR, BHELE 2
3. RE&IER
RIS 20214128208
it fib
Bk Fify
RFE/ TS R
ARAFOTER R
EEMRSEES FRIEEE : 40 % HEAUE : 35 %

ZOULK— hOFRATSHD, BBWHHWTT . COF-FEELICRIREBMCED TR A
WHTRRTEBOSNFERREN B BEBNET

ZOLR—NIOOWTOSHLEhEED

OODOMkE
7R BEEES FHEA-LTFRUZ
25 LRATICETS AHFIR AR TR 1/20

K1 B

BE# 25 ) LB (A8 - IBXTP) | SATL% Y LB ATA
IRETHEES OOMERTPR k¥t 0 0O wES
BRTS 156_G0022_01_PO-034 {kFEci8E 1D 156_WGS009921
2. BEWE
155 B
s (EP EiE) 57 i%
RIBMEHEEZHT (KA D) Acinar adenocarcinoma(LUAD, AlifR%EE)
BIRE (SRIGENR) 2021128208 (81#%)
EEREERS OONALEA—
2FE, 1BLEMA 1 DEORES A Q0O DO
2Rl BXER 2
ERCCN
R E 20214128208
FiEivd B
5k Fify
[RF/¥F% [R5
RGOS SREE S
BEMRSHEIS RIEE : 40 % HERIME : 35 %
COLR—MOFARBTH, BEMBTT. COF-IEELICRREMEDEEA.
WHTRATIROSNEMBRTM LDBWEBDET,

RIRTORERR
BRENVNE
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1. REGEROMEWHSR (2/2)

4. REOREWEE

PIEFIRTRE (D\L-2)

A4 ID IR AT
Rl AAPO-000O-N-OLD | 32.15
il o8t AA-PO-0000O-T-01-D 125.33
WERIEE (240)
47 1D DNARE | 54750 | 5-r25> | sEwmme (@)
AN AAPO-000ON-01-D | BfE | A | B P
MBS AA-PO-0000-T-01-D ot atm | o P
TN | S TORMBECOWTHEEEEH:LTHD, ERCETUELE
QC 5%
DNA S{T5UHAZ(bp) S{TSURE(NM)
[l SRR A 1.90 773 7.87
Jinb 73S 1.83 769 11.04
ESIBIRE Q30 5 (%) I9TE(%)
A 125.33 92.27 99.81
hiERE 32.15 91.97 99.76
st e /\
1.88 XY X 3 0 N
x120LLF
(L2255 ED

SIRELE(LR
BHTLFE A

B3

\

BB SRR

{4, REORMARE

ESETRTEE (hIL—5)

NicFastqd71 )z A
WevES I DmE

2y

IENABB(IE) .

47 1D A B AT TR PAEB. ENENK]
x30 x1208 t
MM AA-PO-0000-N-01-D 32.15
WS AA-PO-0000-T-01-D 125.33
E=7N!))
FEo
MTESITWE (T
#477 1D DNASH 54759 | 5-4325)  SEEEEN (24)
18 AA-PO-00C0-N-01-D a5 s 1% P
MEEE  AA-PO-0000-T-01-D a4 e &% &tk
[ Db | STORMABCOLVTHERRERELTH), ERCETUILE. |
QC 1%
DNA 8 54T5U44Z(bp) S4TSR (nM)
B 1.90 773 7.87
kR 1.83 769 11.04
AR RS Q30 EEE (%) QYT (%)
EmaE o~ 125.33 92.27 99.81
W | 321 91.97 99.76
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2. RbENEEEFZEEDH:R (1/2)

SHSEENADET ) LETICBIT 2 A B RIEESSE

r--g--ﬁﬁﬁﬁé ----------- | EEyIEI%EH@v%gu
1 St
- ) (M)
(5.-1. EMMARIIUP> MAE |
5. RERR BETH [BUTIESE[PLASE| TR | COS WL | PL/MEIL | Clinvar | Significance |SNP  F—9ri—2, Benign, Likely
.1, \U7> = (%) (8] (9%) .
5 1. ErmMIRF1) U7 MR 4 | . . | benign(dpx4t. Deep
Pl Bﬁ%ﬁﬁ?b&&fﬁ ERIER | CDSE(L |TFIUEEL CIiFI;/ar Signiﬁcance}SNP (1—)9/%2 i BRCAZ BAA 54.44 | Frameshift | c.658_655del | p.Val22lfs | 9342 Paihogenic m[n.&i:::(l;-.oij. i intron(IE’Eo «%ﬁé
BRCA2 | AAA | 5444 | Frameshift| 658 650del | p.val220fs | 9342 | Pathogenic | 1000g: () . o = e e e e e e e e e e e e ! RNA—seq’&‘}EFﬁo
ExAC : 0.00
Zx il
BIE A
[ 5.2, MEHEBCSWTHRHENEBETEE ] (H %%ﬂﬁz) .
5.2, IEERICH TRIEEN B E TR T ) L2AKT(E SNV,
. . A HrHv
5.2.1. IEEER-EA - REQEE (25 /4) 5.2.1. IERIE- 2 - TEOEE (25/0) Inde”;ﬂﬁj{@y&b‘%jb\é
FAHXSY LRI BE (%) wltE TR | -
ZREM 28,597 100 meen 28,507 100
J-F4 4R, 168 0.59 EEp— 168 059
—r 9
FFERIRGAIE 125 0.44
2T FAREML 5 0.02 IR 125 0.44
IFI—Réfitsk 67 0.023 AT AT 5 0.02
1>h0> 8,217 28.73 IF]— FaRisE 67 0.023
BT RGES, 20,015 69.99 P 8.217 38.73
ped W A 3
BT T 20,015 69.99 e s
: TBEERE(ICEEET BIK
5.2.2. IERER-HA - RE (FABBEETF) e j—
B FZL
BETE | ERFUMAE(%) | ZRER CDSZHL | PI/MZEL | COSMICID | EPEERE
EGFR 25.3 nonsynonymous| ¢.3573'>G p.L858R COSV21765161 L] 5.2.2 H'lh‘;‘)\k* {#ﬁ.-ﬂil'iﬂﬁ-?}
PIK3CA 18.6 nonsynonymous| ¢.1624G>A p.E542K COSV55873227 oy - - S/ e . I o,
SNV L BETE | ERTFLLHEME(%) | ERES CDS Z1k FL/BEEAL | COSMIC ID B Rz 1 SBEEOERDDH
T ' A}
NF1 20.0 Stopgain SNV | €.2464G>7 p.G822* COSV62211448| H EGFR 25.3 nonsynonymous| ¢ 3573'>G p.LABSER COSV2ITEeS5161 L] ' Dgfa'o
L) P VP (N SN e ] !
PIK3CA 8.6 5 3 162464 JES42K COSVEERTI227
5.2.3. JE-#Z1{k 1 N '.';zr:,-muug c.1624 p.ES4 n
o 3 NS
BETA Je—gtk L KB LOME EIPIREETE NF1 20.0 Stopgain SMY | .2464G=7 p.GE2ZY | COSWE2211448 U—RERRRER, 5. *ﬁ
el — T~
MyC 4 1218 8Q24.21 VA (CREE tHéntlE'fE?g'ft(D
HAICEEET S e yied s
E{E?%{ﬁ@CNV E$%H1|ﬁ¥& (p30)(;aa
25 MBI TS AHER NS 3/20 5.2.3. ¥ -8k HLUTHhET,
HREFE Je -8tk o e FoddE B R R
O wve 4 ] 8024.21 152 H
e e e e J
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2. RSN EEEFECOHE:ES

(2/2)

O I = s 2 S ( S = L e N <
i | 5.2.4. REeGEN -

o — BEFE T it 1 S0 2 EIRRIZE
BETE | — E2 | mwomax KIFS5B-RET | RAGHMI) | chrl0:32315614-32316008 | chr10:43611326-43611893, °
R || e | e | * (KIF5B, NM_004521; intron | complement (RET,

15) NM_020975; intron 11) 15) NM_020975; intron 11)
N\RINRBELDIEHE.

5.2.5. BREEFERKBE (TMB) %4[’5(;\ }}-:_LPD 1})'3[,%}3\5@},‘50

TMB (mutations/Mb) | RHEN A ZE R EPREERE éb‘-‘jAﬁg*ﬁ-(:BLj—é\ LJ%L/\
s : ) 5.2.5. EHEGEFERGE (TMB) BRI DB E.
TMB (mutations/Mb) BBz [E3[eNp7 8

5.2.6. Y¥MO0Y751 MRENE 10.2 28, 597 ‘ P

AF=HR MSI-HIGH |
5.2.7. HRMEARISERERIP RALBCOHERAE
— — — 5.2.6. Y{J0Y751 NREER [FTEFOTLEL,
AT=HR MSI-HIGH
_ FEREICOHI EELE
—)5.2.7. HEEHRIIEEREIT7 FEFOTLLL,
25 ) ARARICBITE AM RS TR 4/20 Z;_gx ‘ E:‘:‘;

SHSEENADET ) LETICBIT 2 A B RIEESSE
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6. ERKZRIAR

6. EIMRBRIFR

6.1. (EFARTRERSRA DA

BN AT —H— EGFR [p.L858R]
6.1. (EFATIHER SRR DA
B FT—H— EGFR [p.L858R] | GREFR1L) EGFR [p.E709G]
GREFESE) EGFR [p.E709G] -
@ wA Gefitinib: EGFR P& U RN Gefitinib: EGFR A% %
e ;;af,«uiénsz U S5 A Av—h— &R EALERLTEEM HENERER

TEFYRALALY

?’Eﬁ’ﬁﬁﬂ ERIORRARER. %0
BERIER. BIREREZMERI D

A

HEHNAR, ENERENHD/FOARRENHD/HAFFAVRBINATLS

A
LEHAE, ENFKRENHD/FOARRRY BB/ HAFFAYREShTVS

A : 1 IEF/ALRML®
HEHNABIIEVT, HBESA AV —H—2BLE LEEARZENFET D
FRENTLIDREIHR EGFRBEFERBUED Fi T"‘){Ilﬁﬂ# AR B
1%%#% (PMDA ) hitps:// mda.go.jp ail, allist/4291013 }
- ERA~OFLEIEDOIRE *
2 FA Erlotinib: EGFR FAE®
SEREURE T
HEHNABEANREL, ABSAAT—H— (TR) L BCELE L TIERFRARNDHD r
e AR FEENATLIDEX DR

RH (PMDA BEWE®)

W (PNDA FEBES)

https://www.pmda.go.jp/PmdaSearch/iyakuDetail/GeneralList/4291016

LB AF TN~ (AR) LALREL T IMAFRRI DD

HBEHFAE, MARRESDS/FOARBRELSHD/HAFFAVRREATVLE

|1

| SEHFABCHNT.

[EGFRREFERRB

HESAFT-H—%BL L LEERAFRZENFET S
SEOFHTEILFRA/ERIEHE

hllps:-’/www.pmda.go.m/’PmdaSea!ch /iyakuDetail/Generallist/4291013

ERA~OBEEOIEE * 1
LEHABEBWT, S A2 —h— LB & LEERKE m{a'»::

ERENTLIHRERIIHE CIMT LA  EITHT. P ALPREETE (BT LI 2 .m
EGFRMEFERMUOTIBTELBR - £ITE T, HALPREFR] Hﬁmr N R
BRI R AR EERERER

@ =R

Afatinib: EGFR B3

WEWRRRLE

IEFYALALY

1

TEFURLARG

HBHABEHSLL, UEAATY—NH— CES{E) EEGRE LT EENFRENH D
A

HEHAABEHKE L, HEAAFT—H— (ER) ERMGREL TIEN.

U AR, EARRENSHS/FOARBENHD/HA F 74 Y RBEATLS t
FANONEEORE |1 EMAOTEE DM *

SEAABEEVT, BEAAFT—H— LB E LEARERENEET 5
ABERTOIMMREBR | ECFRINGFERBED FHT X 1 B RS
W (PMDA BERE®) | https://www.pmda.go.jp/PmdaSearch/iyakuDetail/GeneralList/4291030 'iua hTL

. \SMER R

@ mA Dacomitinib: EGFR BE%
WEWRBEE 1

TEFYRLALY

A

HENAR, ENERENSHD/FOARRENHI/HAFFAVRBIATLS

RS (PMDA WRWE®)

25 ) LRI AR FR AR TR

5/20

RO BRI OIRER * 1

HENABIIEVT, HENA AT —H—2BELE LEEARZENFET D -
ARENTOSHEREMR | ECFRME T ZRMIE D FAT R 13 B 55 @IS 3 EM
R#H (PMDA FEBE®) | nttps://www.pmda.go.jp/PmdaSearch/iyakuDetail/GeneralList/4291056 |

5 ®A ib: EGFR &% WERERER

WEWEREE 1

LEFABENRE L. XA~ (ER) 2ACEL L TIRAFRRNHS }
TEFYRALAAT A IEF/ALRL*

LA, ERKEBESHS/FDARRENHD/HA K74 Y RBESATLS
FA~OHEEORE * 1

LEAABEBVT, BB/ AAT—A—GBRE LERRFRRATET 5 { ~
FRENTLOEDREXEBE EFZRBEOFHTER I HRF ARRE EMA ORI ORR
1RWE (PMDA FEES®) https://www.pmda.go.jp/PmdaSearch/iyakuDetail/GenerallList/4291045

FRERTULIMER DR

| Erlotinib: EGFR FAE
‘ 1
HENARENRE L,

A

HERAAT-H— (ER) £EORBLTIERFERHYDS

MENAE, BAKREYHS/FOARBEYHB/H4FF4 Y RBEEATVLS

71

ENARIIEWT,
"“W»’&f;dm - EITIET
EGFRARTFERBHEOYIRTE ’u‘i% ERT
lﬁ,wv:; FN- ;‘;1‘:.
Ahllps./,‘ www.pmda.go.jp/PmdaSearch/iyakuDetail/Generallist/4291016

| Afatinib: EGFREAEE

[1

| SEAABE R

A

HERAFT—-N— (ER) 2ETRLETIENAFS

SEAA AT - —% 80 & L - ERHRES ﬁf

. AP RERTR(CORE L"JM\'I: ok
AR FERMERE AQDJIH\:?”"""

HEAAE. BARRENDHD/FOARRENBD/HAFF4 BBEATVD

B

BAABEBVT,
EGFR R 7 Z RIBH

 L-EAFRERAAET 5

DFHFRRIEBRA SIS

|1R#H (PMDA WEWEW)

hll;)ﬁ //www.pmda.go.ijp/PmdaSearch/iyakuDetail/Generallist /4291030

e T T — S —" T —
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e alREEDRER (2/3)

BEAAFT—H— TMB [12.94 Muts/Mb]
GREFEA)
[mm Pembrolizumab: i PD-1 %
HERRUES 1

LB AN, ENERENSD/FOARREABD/HAFFA Y RBUINTLS

IEFYRALALS

FRAOTEROWE S |

A

EBHAE, BRREENSS/FOAREENHD/HA K7 YEBENTUE

WT, $FAA AT -h— LB E LERAAREST

FRENTLAWREL SR

B (FDA)ICHL T, FICDx £ v/8= E &£ LT TMB-High(=10Muts/Mb) D12
# L T Pembrolizumab #2020 % 6 A 16 HIZKREATL S,

cEROBREYA 7097 74 FTREH (MSI-High) 28T 25508 - B8
PD-L1 B0+ L€ BEEMM A D HER2 fatE 0 FHRHER X RAE
LERFHLEETT - BROFEHE
h ICHE LABVEBRETERR (TMBHigh) 2HT 281 - BROBME (RENLHR
HEHLBEICRS)

845 (PMDA BESER)

https://www.pmda.go.jp/PmdaSearch/iyakuDetail/GeneralList/4291435

B AT R~ ’KIFSB—RET fusion
OREF L)

] Selpercatinib: RET A%
WETERKE 1

HEHFABCENWT, WEAMFI—H—EBE L LEBANFRESFFES

C-CATTEFYAL AN

A

YEHAE, BNFRENHD/FOARZENHD/HAFFAYRBEATVS

C-CAT ERADHEHOER

FRERTLIMER R

1

HENABEHREL, HEAAFTv—H— (ER) 2EERRLT %Eﬁii’i‘iﬁhé
RET EREFBEOVRFELET - BROE/MIHIE

WiE (PMDA BEWER)

https://www.pmda.go.jp/PmdaSearch/iyakuDetail/GeneralList/42910F2

HARMAEEEPIEOSHOER. MEBIFRISICEVT, UBSAFEIREL, YW UA-D- (BEFEL) LECEELTIE
WIRRENSHZBECHENTOHRLMINE Y, FHHEREOFMIOVTIE 6-2 £TWIBL.

* HAY I LIBIREIRE > —(C-CAT, Center for Cancer Genomics and Advanced Therapeutics )DESSI TEF S ALAIL IS LU

[FEFHINDREE OISER (AL I HERAETT,
* FHROBRESLICRIREMT TRBAOEBRHRE LA . dud T, EDSNRETEICLIREREN LW TT .

25 ) ARFICIITIAH ERASN TR 6/20

‘ FHES 2 851 0 W ETwE
333*)(1,)3{&!1.?" BT 52HABAE
[ RAVIBRAFHELETT - RO RGHE
HBBMAFHRELETT - MEOBREYA 20774 FFREMHE (MSI-High) 287 588 - ER
|PD-LL B0 A€ BREMBH A~ > HER2 Bt O EMAHER 1T MR ILE
| BAACLE I EE ICE L YR TFHELETT - BROFEHE
| HFAMLFBELRIRELL-BEVWVERERETFERM (TMBHigh) 2/ T 5817 - BROBTESE (BBEMNLER
3 | B WEICIRS)
lm (PMDA BEHEE®) l https://www.pmda.go.jp/PmdaSearch/iyakuDetail/GeneralList/4291435

B

By A FT—h— | KIF5B-RET fusion
(GEfEFR{L) |
| A ' Selpercatinib: RET FAE %
| WEWICREE i1
f A EAAR ST, SE A AVT—D—ERBGE L-ANRRENTET 2
|C-CATZEF Y AL ~N A o o -

L uBHAR, BARRESSS/FORRBEIHD/HAF 54 Y RBEATLS
|C-CAT BRI~ EH OIS ‘1

[ 7 | SBAABEHKEL. SFSAFT—H— (BR) ECRRLTIERKE
| ZBENTVLIDRRBHR | RET BEREFRECVRFELET - BROIENERE
|{R9E (PMDA FEWEW) | hitps://www.pmda.go.jp/PmdaSearch/iyakuDetail/Generallist/42910F2

HAZMFCEBPIEOSHOMR., MEBIEARIFICHVT, BENABEHREL, W (AV-N- (BEFEL) 280ERELTE

PG RN BIBACHVTOHEEBWENE T, FHEBEDOFHICOVTIE 6-2 ETTEEL,

* SAY J LIBREIRE S —(C-CAT, Center for Cancer Genomics and Advanced Therapeutics )DESDS IEF Y ALAIE LY
[ SEFINOREF OISER (CHAERL 1L SHEBRAETT,

¥ AHROBNECLICRIREMNT FTLRFIOBEABERILA. T, EDHSNARESECLAELREN 2T,

DHSEENADET ) LFECBI T DA B AHEESZE
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I —
- <
C-CAT BRI~ OB DR ?ﬁrﬁt\

HSENAREERKREL, HENMFY-—DH— ) :
ARBENTULIHERBBR | RET HERAETRBECUBRTELET - B0 IR

BEAAFT—DH— TMB [12.94 Muts/Mb] . :
‘;ﬁilﬂz) tH#H (PMDA HFE®EM) https://www.pmda.go.jp/PmdaSearch/iyakuDetail /Generallist/42910F2
A Pembrolizumab: # PD-1 AHH
HERRuBE 1

TEp AN, EPRRERD 5/FDARRER S S/ F5 A VERERTLS
IEFYRALRLY A

HEH AR, ENFRENSHD/FOARRENHD/HAF T4 YRBBIATVS
ER ORI OHEE * 1

HARMPEEEPIEOSHEOBR. MEBIFRIFCSVT, BN ABENREL. B (AT-H— (BEFEL) 2RCEECTIE
RHRRESBIBECHNTOHFLW|SINEY, FTHMABEOFHICOVTIL 6-2 £ITEKIZEL.

* A LIEIREIR 49— (C-CAT, Center for Cancer Genomics and Advanced Therapeutics )DESHS[ IEFVALANIB LU
S [ FEFYADBFEIE OISR J(CEEML S HEBAETY,

gt SRR X AMROBREGLICHRIREMT FiomMOERIEREFRA . Cd T, EDSNIRE /A L ot iR N €9 .

HEECRECRS)
x:amzmﬁ:mm

LEAABEEVT, ERAAFT-H— AN E LABNKREATES 5
(FOA)IZHL T, FICDx 22 /¢=4 ik E & LT TMB-High(=10Muts/Mb) D1k
# BUEERBEATWLD,

FRERTLIWR SR

6.2. AR MEAE

(- BRNALY 2 — BEREHLSE

WO (PMDAWERER | ntos//www pmda go.p/Prdasearch iyakudetai/Generall st/ 4291435 1 YBAABEMNREL, YBRAAFT-h—%BORE L TIERFRENDS

2 HAABENRKEL, YBEARAAAT—Hh—2B/EREL FTIEANRRPENDHS

3 HEHANABEMREL, HRAAAT-H— 2R ANBERETE, AREFAE A TOA TV 2EINHS

4 | KFRAAT—NH— (ZER) LLLIEASGFEFNE LAFERIIOLT, YEHNABEXRRE L7 all comer DEREFABNTHAT

- BROBVE (RENTHR

R L7\ fTiEl (TMEH-LH) AT DT

BYAA A=~ KIF5B-RET fusion
(RETF R
w3
A Selpercatinib: RET A3
WENRRRR 1
o o HEFABCEVT, BEAAFI—H—5EG E LEEANFRENFFET S — -~
CCATTEFYAL<AL A - IETFVALRL
o YA AR, ENFKRENSHD/FOARZENSHD/HAFF4YRBESATVS A HEHAAE, BEAK
|C-CAT ZRI~0EEHORE |1 R -
| [SZFABEAKE L, HB S AFv—h— ER) EELERL T SERERENDHD B | ¥EAAM, #&E
FBENTUSHRRGAR | REVWERGTRIEOURRELED - BROS I BRIA C | HEhAME, EAE(EFDARZEENSHS / h Mi zﬁ:raﬂ :&‘zaaumu\gtﬁ A RRFEHPIRMOAL LY ZHBS [ HAR
1H4E (PMDA FHWEN) https://www.pmda.go.jp/PmdaSearch/iyakuDetail/GeneralList/42910F2 = Bijh & ? Iﬁﬂd)l & \,\Lmnx@’( Py ’;’A? ARENTLS

D | AAECHDLS Y, EFIRETHANNREATLS

E | ATENERELER (in vitro % in vivo) THEMNARE ShTUVS
HARMAEGPIEOSHOBR, MEBIFRISTHVT, SEAABIR. SAAT-H- (REFEL) DHCRELIZE F  AAMLCEET 32 L ARBNT LS
WRRREFSIRECEVTOHLHING Y, FEEEOFHMIOONTIE 6-2 £THUZAL),

FHWECHS T EAHOATLS
* WAY ) LIEREIR L9 —(C-CAT, Center for Cancer Genomics and Advanced Therapeutics)DEHS [ IET S ALAIL IS LU R |FABELRSTEC LARSNTLS
[FFINOTEIE OISER IICAEPU I FERAETT,
* AHIROBRESLICRREMT FRBFOEMRBRELA . i T, EHSNARETEICL FHLRTH LW TT .
!ﬁ«oﬂ!ﬁoﬂl %

1 | YBAABICELT, YEARAFT-N—EBE L LEEAFRRENFET S

2 | HEHA BULT, HBAAFT—H—EBGANREL LBRARKARYFET D
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¥ T Bl Core DNA Damage Respanse BARAISEOTESFTHP BRCAZ OBIER A %3] S TAMKAS 510, YAMTREFTLCHRALL, h. (4
£ 1) BRCAZ RHEEAHRZ - & 5 DNA AWM OSEA1E 1657 3. DNA YIS T2, MRN &k [MRE1L/ ABEF /SRR - ROFRRERMTHBEAY R - (Verd.1 20210815)] AFERFLAER, YBRREFRL [EME
RADS0/NBS1(NBN)]. BRCAl, ZL T CUP L2 MAHIEMENS, BV T, TORHEINLLWEHD ' FITH /R IL REJEROMPEEMR ) (CEZTI /L,
—ERIC L Y — R 3RWAIES N, % 212 RPA (Replication protein A) B8 TE - LItk >TEREfE N3, BRCA? iE BEEEEICE T, BRCAZ OBMOIE—HIR 2 THEH. TLAKEOSHHD AT RESHANELLRE LOH =52 &
Z®ORPA & RADS1 OZREGARL L. WMo RADS] E&4kOHHICM<, 0k, RADSI EAEAMHRESEOHEE £ X L3 7=, BRCA2 D3tkis Copy-neutral LOH (cnLOH, 2 & —MA TR L AL AT DEAHOBE)ORIEC H 2 LR
BRI MIZEAL, —AHOTREREETICETHRYTA Py /2 a 7 FRBRANSEEGHRET TS, BRCA2 D4R N3, cnlOH OME, HEAETECGRBHERI-EVWTHEDRETHET 5725, BRCA2 RLUMRETFELIEREL VR
FHTRRIRBEILSE S L RS > olEM 0o hT VS, HREOKBLEHFEXIOND. (RA—YVCENLE, BRCAZARFRAD I -—BHELUTLAREDS S 7% 8H)
TR (77 LEL) chr13-32930747-G-T BEFERRE: K. H*ABR{EF (Oncogene); W, A AMSIBETF (Tumor suppressor gene); 8, HAREF/ A ADYAEF B, PRITELL
SR RTHMIEE - Germline test D EM: [V ABEF/SFAMB - ROFRBFFARHZET Y R +(Verd 1 20210815)] (CB-TE LM
IR (CDS ;L) c.7617+‘IG>T Garmiline test DBMEY L s
FE T/ BEL o - sRliCPSItECIOT H1GST 2, Germline Conversion Rate #1M L 7= FiB) & L THZERFEXHT 5, ;: O, Germline Conversion Rate A% mmmm. TESRIERRREEET S, ; O,
ERT LI (FMm) % 53.33 ) Gumlinc Conversion Rate IZE Y A F =24 Z LV A0MAT IARULETIBOAEBRELRET 2, ; A, Germline Conversion Rate AE LM T 5%
214 1
I| msymirmeE GRm) 30 I REAHTABOARZRELEHT 5, ; REAODE, BEONS (FRE) FEROL0THHBERRIRELERT 5, ; EHORME, BEERHFEROE
1 | 1 HOWSIENERELERT 3, ;U P L OREM, WED Founder Mutation I-—HT 2 WA RIEREERETZ, | ** HRETGOBAIZ(2, BTERBI LG
|| ER7LANR (RS) % o | X OO VHL HORREEET 305 S RERELRNT 5.
\ ERFIRGTEE (S 78 y; MAF: 7 1 +—7 L LA
—————ﬁ——————
“GbSNP 13 No. TeSTT0Y 22 .
e B7OTALLLBARAIR— FEETETAF—FLAKEOMBANRREIATLET
mA < n"F‘) 1 °
-(n R (!’}.’Al 2 AMP (The Association for Molecular Pathology)2#: J Mol Diagn. 2017 Jan; 19(1): 4-23.
iMorp (BFA MAF) 3ACMG (The American College of Medical Genetics and Genomics) 5348 Genet Med 2015 May; 17(5); 405-424
HGVD (& A MAF) * LTPS3 R ROBAMBHRMINET, TPS3 DERHEEHCSZ SRFICOL T, IARC TP53 Database IZBH X h TL 2 RBMIFENRBHE 1. “non-

functional & L < It partially-functional"m &, TPS3 OMMEZET IV IERLIMLET, 7L—LY 7 FERBLCF VX RAEROWE, FENBQRERS

nELA,
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B{FZED

¥l TR ¥R

I'-------------\

8.2. b%emsa:mumsm#mm..aswam&*xm I
W IEEER- A - R%
MEFE EGFR [p.L858R]
REFH EGFR
HFARET/HANSNRET  HFAMETFT ClinVar Accession ID VCV00D016609.6
BEKECRN s ClinVar BEHER drug response
T:"n.:cﬁ.'nleu P N’.!: e ClinVar IR0 EROBE * %% | reviewed by expert panel
Tnnscvi:t ID (Ensembl) Eh;éTOOﬁODZTStIQS AMP 441 ° Tier | - variants with strong clinical significance
WS AEMHSAR - R ACMG 9% * Pathogenic
LU LERS RTK JCGA 9% Tierl MORRELTF—2R-AL/REIATLI)
(3] EGFR(XERBB 7 7 2 U~ T 2B FHF R v ¥+~ TH S, EGF, TGFa, amphiregulin, & L T Heparin-binding EGF- TP53 (TA-class) * ~
el "fs et i b s b s L L Ba B | SHMGEFRILE EGFR DT 7 7> 21 CHET SRAMGF 51— BRTH 75, HAMBRGTRILE L7, S
X AxicEL TAE TAELY 5, B EGR &, AL O THRRCMAL, RAS oBtbe BEF T EGFR D%+ —tEHRAREA €23 2 L CFROEBMMRAAS 7+ L BHOEEL 3] SR L, HRERE
L TTFHRD MAPK & X U PI3K/AKt/mTOR & 7+ Ll & FHc e €5 2 &L CRIRNN, BE. OVFE AMHELUML P, RN, FLTHSEROLES L-5T T EXMsNTLA (PMID: 29533785, 28979142, 16187797)
OMMET Z, FERTRIE. BRESLUVBSMCSVTRVWAETRHSAS, FBSCELTREINITEROKE TnERE s — : = .
SRERENIAET 25 F—EF A HEINDIT I/ 1821 KHEET D HIS, =2V B oREELFTIY Y
21 ® L858R EROMEA <. EGFREEEERE LTHOAT LS, —AT. BEMCHVLTRIZ V¥ 6~T OMRAR BEAERICS T3 UZAETFOERMNE [JCGA 3R]
WOXTRP, DEEBMRICLINVELZZ IV 2~T 2 RELE EGFRIlI (EGFR variant IIl) £ Pf {8 h 2 BEEF (L AR & FI/BRNLEOERDE (RTFARFF—/To/272—Y41 FOERIEBFREhIEA) ERAE OB E(L 20 AN (REFEH 4-12 /& SM)
o, BETEEREICHRE FFRZ L THRRERTFLESCELTRYS NS, SHMRAIIERZ, RENHEE 0N EGFR : ENST00000275493 (NM_005228) : 1210 aa EGFR
BEPPHMBE T h TV, e y ” DAEORE
5 L2 chr7-55259515-T-G = R
CDS 1k ¢.2573T>G pd n =W
FE/EEE  pl858R (p.Leus58Arg) 80 i "
(| ZRTUARE (58 % 201 Y m
: IR R (M) 368 I 5w
R V- FR 552 1 " ;z 5
d rs No. 5121434568 20 - =
COSMIC ID COSV51765161 10 Tiler . uk
o e emsmamEeme ¢ o s oF sl W e WS P e e e
gnomAD (K7 &7 A MAP) ' T e AT o
jMorp (B&A MAF) ! p.Leu858Arg
HGVD (B&A MAF) () 100 200 %0 400 800 600 700 800 9% 1000 1100 1200 Ill
PEJMER EOnR P, l....--___
:ts.)gb o £71.r21¢,4.» ::-;Vm“.m a S =
SR LT 249§u9g=¢ 852%3
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[
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‘1
WGSERNA sequencing (RNA-seq)

DT EARBIBRR IR ZR)ZREY
(SATITENHERFT

m REEHEEK

BEIEZFEIL NC_000010.10:g.32315614_43611325inv [KIF5B - RET (K15; R12) fusion]
fELY 1 chr10:32315614-32316008 (10p11.22; KIF5B, NM_004521; intron 15)
REHFOME 10p11.22
BIZFH KIF5B
HBABEF/HBAMFEET | -
Gene ID 3799
HEES 4R --
T FIVERR -
$B1E 2 chr10:43611326-43611893, complement (10q11.21RET, NM_020975; intron 11)
FEFoiiE 10q11.21
BIZFH RET
HBABIEF/DAMREETF | HFAEEGETF
Gene ID 5979
EES 4R FES R - 1878
ST F VR RTK
B8 pr=Xiva
’RNA Sequencing Iz J: 6 chromosome 10 chromosome 10 -'\
BER p11.22 q11.21 1
|
[ R
breakpoint1 breakpoint2 I
10:32317356 10:43612032
238 [ r 1
%} g
g
5, . :
1
|
1
|
1
- |
1
e o 1
5———————————————————————————————————————————————————————_,

BT

Wy RFERL L 10 BREMKICH T B TH Y. KIFSB - RET (K15; R12) BAEGFARIIYT 5, YFZRBAEETFIE RET +
F—EOEBENGEE ETEGRIRER AR 2 EAMREINT WS (PMID: 22327624), % DRE & 75 5 YR B AEHR
= HABEEETE & HIHT L7z, RNA sequencing (LB WTHBEINIBATRICH T 2GEEEY DEFENEREI N,

BIZFHRRD: K NAERETF (Oncogene); &, BAMFIEET (Tumor suppressor gene); &, DABETF/DAMNGIEET; B, ¥HFlTEHmn
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EREFEICOFHTRER

| NC_000012 11'g 57487924_57493271inv

B Comparison of expression level between tumor samples

100

B Fusion transcript detected in RNA-seq

chromosome 12 hromosome 12
q13.3 q13.3
breakpoint1 breakpoint2

1257487381 1257493223

Coverage 1

EBD}
0

a:aan-—

.. NAB2 STATE
el E ISTO0000300131.3 e ENST00000300134.3

--a*aau::::

CCCTGTGTGCCTGCGAAGCCACCTCTCGCAGGCTCTCCACAGATAGAGAACATCCAGCCAT

2 kbp

Introns nof to scale

0019 B STAT6 Immunohistochemistry
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BREFZEILOFMTREHR

8.3. RHETNLEEFELOFHERBRICBI(ER

(1) FHEER

EGFR MIVY> 21 [(MUBIRARNBEHEERTHD
L858R h#&itiaNn/z, ST, COMEIML EGFR EHZERN
FABROTTEZ (SUHET FMBOERICEEESITVIEE R
5N, 18, MAREICHVT EGFR EHEEREZB T35S,
EGFR OIIEN'HHE TIRL SN SAENHS.

VHL ORKICERTZFRIULTICED. VHL DIIFIIRTHS
EEHEEF HIF1aDERFEE AR EIN, ZOBIETI(C
HZMEMHECEISIS VEGF P I-2A0EAH(CEESTS
GLUT1 OFINEIZME LS8, MIMETEDTLENSIEF RSN
HE]EEMEN BB,

EXR> H3 0 36 BEOUZ AR (H3K36)FFREVZNXFIL
{EICH#I< SETD2 [CEBVWTRENMREZNTVBIENS, TOFEIR
ETICREAIIMERT CIDIEDIRFwIRMEZLTVS
AJHEEEE RSN,

DNA ZASHU)ERBSOS{EHIS TH B EEHREEDEE
7F BRCAL [CREMRESNTVSIENS, EORBUK T HE
RERDASEH (IAEEHHRSEEORBEE T 2L TVS0]
HEMEN' BB

ZUT. MDM2 DIRIEICEER T HEDFRIRTUEL, TO@ETE(L
ZBIEEECL TPS3 ONMOTUEZRFIZLT. MBOLEFE
TOHEREIHTBP5 S B D TPS3 U HIEIBOIEHET
ESIEEILTVSEHEREND,

FEFCSVTEENRETV SRR B3> 7 TV

HERESYMA

SUFINVEEES

MRS

Cell Cycle
Cell Division

HABRSE

Apoptosis

LLE R R

GPCR

Hippo

JAK/STAT

MAPK

MYC

NFKB

Nuclear Receptor

PI3K/Akt/mTOR
RTK

TGF-B
511 Hedgehog
NOTCH
WNT
Response
DNA Damage Control
TP53
R Immune
] Drug metabolism
Metabolic pathway
REEA PL ARG KEAP1/NRF2
o) TROATEEOMES Protein Homeostasis
IS 135 1y oU
wE5HE RNA Metabolism

Transcriptional Regulation

*: TRIDSE {L
™ ITRCIDA=NS

CVSOJHEIEOHDMES L US T TN
LA BIHETEOG SIES LU TV AEE8

(2) MEFREICLDZEERIDINABLES I T IViEHE

Ly

nUMOSRORRE

- vy
Gene Rt

EXLAsTOMN

[oS——

{:} AEFLEOMEINESTF

'

L

’ X
et e s prosx

ra N

GLUTI VEGF  WFE | %6

L e A

U aRER BN KX

RTK { PIBKIAKUMTOR )
,,,,,,,,,,,, ne
P PI3A5P.] aeve” PRSP TR 7o
L e Y piicatn i e rao
- oNAME TR
he |Gmee 5081 nm 4 Rf
Lald L) 1 s 2 n ' ‘
n; [ \, mAJ ‘ﬂ] 5 o bl
.- oG ‘ez ow
la~]
MAPK ey cocmc
- ¥
‘ Cw “ L
hu.m |
< - T |

4 . aw
BAX 32 o o ¥nac
iy

Conpase 8~ Canpase ¥

Apoptosis

Canpase 307 T o Capam 37

e — Reagensn
& Cadrwen RO [
'ml Tpe petman fEE b Do
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X ' o0
anyy u-—nﬁ—r Ll NY
TGF-B % PN s

JCGA

Copyright 2022 Shizuoka Cancer Center, All Rights Resscved.
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9. EALET—9N-ADN-T3>-BE#HA

F=RR=2

ZRORRATRHEE

COosSmiC

dbSNP

Genome Aggregation Database (gnomAD)
jMorp

HGVD

ClinVar

The TP53 Database

Web7 FL R

-ht'.p: 'sph.med.kyoto-u.ac.jp/gccrc/kouroukosugi.html
-h::p'-;.'-‘ ‘cancer.sanger.ac.uk/cosmic
https://www.ncbi.nim.nih.gov/snp/

ttp:

ttps:/

ttps://

./ /gnomad.broadinstitute.org/

ttps://imorp.megabank.tohoku.ac.jp/202109/#

'www.hgvd.genome.med.kyoto-u.ac.jp/

/www.ncbi.nim.nih.gov/clinvar/

tp53.ishb-cgc.org

10. ERAULEZYS)LBIRNAT 54>

WGS analysis pipeline ver. 0.6 (2022/02/03~)

K= ay /BWB

Ver3.1_20210815

v94 (2021/05/28)

build 155 (2021/6/16)

v2.1.1

release 202109

2017/08/02

Version: 07-Dec-2021

R20 (2019/07)
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6. TR -REFHDCLHEBSESITHKEDER

11. AESEICAHTIER - RWNBHR

* AWRSEO1A-JBALIFRACFREZOBPLSMLITIOHNFIHIBE, BINCEPHCREBRELVIF
AN = PFIVICEE SRFBERICOV TORBESMILET

o AUSEBFIFARICBIIAMEENLLTRBLERY ) ARITORRICEICEOTHY, BRIV TREB LUEMS
HORERECHABLTRVERA.

® FHMROBREGLLCERMEZMTENOEARHRIEA . EHSNERELEICLIMEBRENIBETT .

RSN TVIEINAREIRESBENITOERTY.

EARFGRIRICEITZERIOVTOFMIE, IZITEUEA EERERMIFLESHE (PMDA)N AL TWSIERELT
HEERL TKIZEL). (https: //www.pmda.go.jp/PmdaSearch/iyakuSearch/)

AIRERQ, CWHENTLVIERIOMNRERIETIEOTEHNEEA.

AIRERL, BHENTVIRFIOFEOZRIET DO TEHNERA.

AIRSEE|(I, BWENTVZEREKABAOSIREFRILTIEOTEHNERA.

BT F B IV A A= D—(OVWTOFEIE, RIBEBIEABFOLFHET —AR-ZDBIRICHNIZ THRRICI/HTENTL
BFMARS LUERARMA R OTERERICEETWMU TVET . SAFTROEREICHV, BRIROIFMCZ(ENEUSBIREENHDET .
BEFORIEBREZSVFMBRGE. FPEREE - B IIESHIHNET.

REBHAEHE 2022 F OF OH

ocood ke 0000 ER
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7. BEROHENREE

4-13. ) KB ERIEAFGR

EbDFRBEDEL : $937J820002EDHENSTETTOBEENNTVET . (Ann Hum Biol. 2013 40:463-471.)

¥ J)h (Genome) : 1920F(CRIYDIEMZEE I\ X -T42D5—(CEoT. BIEF(Gene) 4K (chromosome). (BULERTOERIETEREWVD
BEREF DTS VEEDIRESE - ome) 2SN TESNIEEE T, IRTEFERLEARDIEERSCENM TVBERBIROETIEERINTVET,

ErORER : BBEFTHIBFLINBEZRVZZOMOMRE ((RHIIZ) TE. EPOREBIRI22OEREMARE 1T OMEREADFT46AK (23 %21y
B) DSIBRREN TVET .. BEYNISEREBFENSENTNL1EY NI DZRIFMOTEOTHD, CORREZIE -2 2 LEVFT . REARERIBIROAKTH
BDNA (TAFIUNLER) N EXPEXENZIDNDITEEMVIONFABEZED TNHSSICHET BTSN, MRRAODKICRIFENTVEY .

DNA (FAFIURKER) : RAICREBAREVSETIDSNTULBDNARTTZY (A) J7Z2(G). FZ(T). 2 (C)DATELEDMMENENHDTTETL
F9 . COAEFADYE DU U N Ednim BNzt I D Ie(CEIKT 92U E | DFEETRITIRDE T,

EEF : HREHBEEEL . LamE B Z T I 2IEOCEBKDRI IV NIE T FRL BRIV EMEHFEDSNTRRRMESNE T, ELTRERI(Z>T TS
VINDENHERET HTET. IEERAamEENNHERFSINTVET . DNASHIC(E. ZOYVIIBZEDHDIBImRNE O TVSrEIEN'®DD . ENNBIZFITI. b
MZ(3#920,000DEEFHHDFT .

BEFRER  BLTFORRCEIVT, Y2\ VENEMINIBIEOILZ B FRIFILVWWET , TOBIEEF. KE2EEHODNANSAYE> v —
RNA (MRNANWEREN D ERE |, ELTAYE> S —RNADECHIICEDEIV N INEMIN D EIER IOBIENHNFT . COLI(C. [BIRIEIRIFDNA—
XS Sv—RNATY N IBDIRIARESND 1LV EMPR(CHITDZDEZI T ML RIVIEEVET,
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7. BEROHENREE

4 13. ) LABEAGERRER (RE) A
EP2RUDHETIERENDEEFIBIE : LMZEUHETIERENIDIE |
EF ORI, 7>/ BEEARKT BRODIERNHOTVBI TV b ] e S
IF(EN208EE . ZORICERENS 1> b0 [EMEEN 2 5EEA BDDET . €D Y [ T
fzth. DNA%SEEYCMRNAZ SR I 31865 | BFRIC (31> MO SR ZERD | |
BROTIIY D ZHEA T BIRNAZRT A S04 [EWSIBIENSHDET . o5 Toras

B 7l LBAROEUAE (BEAI) ([CHBIFDZHRMED—DUEDDIEZTUIEEVET, E MO IEERHIE TEMmIRNSZ (HROE2ADEREBANFIEI 2T —
ER2DIRRE(CHBD T, 2DDTVUIHFIET BLICRDFET , LBk EDOR— RSB U THADBGFEALII TR —1BELANOZSHRMECTULT
EAVBNET, —1EEZE (SNP) DZENZNOREBAERLEDIEES7UIO—FETHD. TENENDIEEDFELLRDOEZTUVIISEEEEVE T, COT7LIL (SNP

DHESHIER)NE—TH3H5aZREES . BERIBEEANTIIESLE L\ MEBRSOBORIREE —EI27LIVNGENE (MBIEMHE)EL. £5—H 0TIV %
B (RIS E)EEVET,

B LOH (loss of heterogeneity, ATIESIEDIEX) : IEEDHAD TIIMIRNSZIFROE2ARDREAENEIE T 2IE —ER2DIRREICHDF TN, RKICLD
ZDS5—HDT7UIDHFELTVSIREEZLOHESE W\E T,

B REARTEN D HORCRBANEEICHEEINT . READIHDIEBECEEZSLTVIIREZI REBAALZTERILEVET, JE-EDIER

(R DEAELRZIE-E2NSOIER) LU TREEINZIE-HZ(LDEHRZEHL(C. RBARETEEMCE TV EEMZIERUET  LEAANTTEE(TIE
BHlRCEVWTRASNZHMEINRZE(LTT . ABARLZEECBVWTESNIREBARBOZLTELFRIREOEEZS IS AEBABEDZILITELTF
DHREZZ(LEEZIeD. EBOREERICHEZSXFT.

m REAERE (Chromothripsis) @ FSFEOREARLETIEMOREARRN(CBV T, READARIEMESDOIIEL BiRRNRESZIRFKRTHD, JIE—H0D
ZAEN IR AL TD HRENTD) AL TEBZIBIENTEET  COREBARODBEERKCLONAINFIER FORIEPHAEGFOIEEMNEISECEN 3. &
BOREDERICHEZSXFT,

u ﬁﬂﬂﬂﬂkﬁutﬁﬁ?gibh‘ﬁ%éhtﬁlﬂ (ERYIIRFv—#ih) : BLTENFRINDIERLLT SMNEAEOER (BEHR. LIMNR. (LEME. B
455, BRR). AERIEOER (S OBR7Z/ R, DNAMEERE) | U TNEH'GRIZENMFBNTVET . 5 LAFERICEIDIER(CEVWTEREETVEFLF
@E@J(D’Eﬂ: (LIEEE) DIEEE/\F-%FHN, %}\‘”9—>®$EF§EB&(:%H:§+E’\Jﬁﬁﬁﬁﬁizttﬁﬁ¥gﬂz7&; RULESEEHE I DN TEET,
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7. BEROHENREE

4 13. ) LBEREMRH ()
REEERROES :

R5% = FA—ZEBERNICFET 2D0HIHR
EOMEEN RELE T . HMAIFLERFCHIID
RK(IHEAETRKZS|IEEIL. MAEICEES & O
SEREMEN' DB EHERISNF T, l

_>!_>

B8 = A—Z2BARNCFET 200U R
EOTEHOIEORUNEEET , MABIEF(CH .
FREE N ABICTFOKBETLEZSISETT

ZET B AALICBIET BRI REMEN DB EHERIEN

ESCIN

Wi = F—2BAERNICEEI IO S TY ) ABHIH R EL
IR THELFT . WAIOFEREL TEMINIRIE BT
E-A—-I2) Y- LtORMEEFINAALDIRRICRBRIEEENGDDET

A i
| [ N R
r i1 11

R = BRZREA EICFEEITI200UaEE U tEgzR
U, SnBOEREV TEKRNZREE L FPIOE—5—-I2/\>
Y—LOMEEFINALDIRRERBBIEETENGDDET

1! I

SHSEENADET ) LETICBIT 2 A B RIEESSE
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7. BEBROERRE

4 13. ') LBSEREREHR (#:id)
FENAPEDROFEBOERICEET FEEFOEM | BETIECTORMANAERLGRT L [HAIIFLIERRF 1. [DNAEEBEFIO3EENHNFT,
[HHAIETE |(CRAS5 3 2B FEL T, [PABIGF LI PAIIBRIEIEF INGDFET . [ B ABIET I (SHIFBIEZ EH BT ORI CTHD. EOT7IIUARZHEL
F9, B, TU—FHABHEIZONTHAMIELIEIEFITY . TLU T, FRA BRRIBOERICKDZIFHEISNZDNADE (BIzFZEL) ZIEION. [DNABEER

FITHD XNV EUET . 5, Fb‘/u BT I BLUNHAIFELIERFICKAIT25E. [ DNABIEERF G FAIFIERFICHFEEINET.
B ER (IBRER. A - RK)DERADEVNERE T :

-~ o o > —_
IREVRNYT Vb AY7L=LnRYTFTY b+ (EA) AY7L—=LNRYTY b (RER)
AMOT I/ BEEET 53 P ~DEEDEHE BEOBAICLY 7 I /BEAIEAIND D, SEAHARIETNARN BEORKICEY T I/ BARKTBH. mARiETIngn
NM_005228.3 (EGFR): ¢.2573T>G NM_005228.3 (EGFR): ¢.2317_2318insCCAACCCCC NM_005228.3 (EGFR): ¢.2235_2249delGGAATTAAGAGAAGC
p.Leu858Arg (p.L858R) p.Pro772_His773insProAsnPro (p.P772_H773insPNP) p.Glu746_Ala750del (p.E746_AT750del)
2562 2565 2568 2571 2574 2577 2580 2583 2586 2307 2310 2313 2316 2319 2322 2325 2328 2226 2229 2232 2235 2238 2241 2244 2247 2250 2253 2255 2259
T T T T T T T T T T T T T, 1 T T T T T T T T T T T 1T ‘ T T
ACAGATTTTGGGCTGGCCAAACTGCTG GTGGACAACCCCCACGTGTGCCGC, GTC CTATCAAGGAATTAAGAGAAGCAACATCTCCG
[Thr H Asp H Phe H Gly HITIBH Ala H Lys H Leu H Leu ] [Val H Asp H Asn H Pro H His H Val H Cys H Arg | [val | lﬂ. Cile H Lys HEET ... MEHIEH Thr H _ser H Pro_
854 855 856 857 858 859 860 861 862 769 770 771 772 ¥73 774 775 776 742 743 744 74 746 748 749 75(1 751 752 753
| TREEOTI/B (FRUY) &
8E8EEDT I /N4 L YATAF = VICEREANS: | T TBBEBOT I/ B (EXFVY) e '7’4@5@, VB (ILEIVE)
| T oMicyayy - FRATEY - e HOTEEDOT I/ B (F7=)
| | TRurpEAE L ETHRELS
2562 2565 2568 2571 2574 2577 2580 2583 2586 i i 2226 2229 2232 235 2238 2241 2244

T 1 1 [ T T T 1 T T 1 [ T T [ T T T T 1 T T T [ T T 1 2307 2310 2313 2316 § 2319 2322 2325 i 2328 2341 2344 2337

ACAGATTTTGGGCGGGCCAAACTGCTG
GTGGACAACCCCCCCAACCCCCACGTGTGCCGC

GTCGCTATCAAAACATCTCCG
[l | [Pro ]

854 855 856 87 858 89 80 861 862 ~Pro | - ~Pro | 742 743 144 145 146 747 7148
769 770 771 772 773 775 776 77 778 779
- ~ > ~ >
FrEVRRYTY R ZL—=L 7 bRYTY b (EA) ZL=LY7 bNYTY b (RK)
BEOBERICLYRIEI R ~OBBRARE D BEOBEACL Y EAROTAIRE, KL RV AERENS BEORKICEYFHROTNAIRE, KIET R HTEENS
NM_000179.2 (MSH6): ¢.1444C>T NM_000321.2 (RB1): ¢.219_220dupAG (c.220_221insAG) NM_000077.4 (CDKN2A): ¢.47_50delTGGC
p.Argd82Ter (p.R482*) p.Ala74GlufsTer4 (p.ATAEfs*4) p.Leul6ProfsTer9 (p.L16Pfs*9)
1434 1437 1440 1443 1446 1449 1452 1455 1458 207 210 213 216 219 222 225 228 231 234 237 45 AS 51 54 57 60 63 66 69 72 75 78
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
TATAAAGTAGCACGAGTGGAACAGACT CATGTCAGA ‘AG‘AG‘AGCTTGGTTAACTTGGGAG ‘TGGHCTGGCCACGGCCGCGGCCCGGHGG‘THC‘ GTAGAG
Ar AlaH Arg H Gy H Arg H val H Giu ]
478 479 480 481 482 483 484 485 186 70 72 73 15 15 17 18 19 20 21 22 23 24 25 26
TL—Ly7 FEROERTAEBOT 7 =V UTIC S TL—Ly 7 NEROBRIGEROO A VU TFICEA S
ARFEDT I/ BT AX = UHRIEAFVICERS Wi TN BET, SN2 I VEBTHREIHHY — ETC, 7OYVTHRELHLARY T4V I 7L —LHNTE,
FAVTTL—LHTE, ZFINLHATIEED ZIHhOHRATIBEEDIF P RIEAF Y o1
| AFYARIEI RV E BT
1434 1437 1440 1443 1446 1449 1452 1455 1458 207 210 213 216 219 ZZZi 225 228 31 234 237 15 18 51 54 57 60 63 66 69 72
TATAAAGTAGCATGAGTGGAACAGACT CATéT‘c‘AG‘A‘AéAGAGAGCTTGGTTAACTTGGéAé TGGCCACGGCCGCGGCCCGGGGTCGGGTAGAG
STOP ; S0 ‘ ‘ : : ‘ ‘ B2
478 479 480 481 482 76 SP 17 19 21 23 24
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=ERLKR—b : Sequencing Report

BizF4% (Ensembl Expression ID)

EGFR (COSMIC-R, ENST00000275493)

RED L 7RN— BARECEY

REEH

nonframeshift deletion

WIBGIE (REk EEES)

1:595, 242, 466

BIEFIE—HE FHIE')— FHL)

1.14

TET7LUIEE (%)

15.8 (136/860)

CDSZE1E

exon19:c. 2236 2252081 | [CTIEIEH D

7 I/BEE

p. 146_751>1

COSMIC | Clinvar E#HBES

COSMIC | Clinvar Z#}%k

COSMIC_Status | Clinvar Significance

SNPTF—H R—X

B TE

known

{Z1E

M &

BizF4% (Ensembl Expression ID)

EGFR (COSMIC-R, ENST00000275493)

R 7R — bERER

ZEEHE

nonframeshift indel

WIBGIE (RBE  BEEES)

1:55, 242, 466

BIEFIE—HIE FHE')— F#L)

1.14

TET7LUIEE (%)

15.8 (136/860)

CDSZE1E

exon19:c. 2236 2253XA1C

73/ BEL

p.ET46_T751>1  EGFR ex19MD{EMI0ZAE

COSMIC | Clinvar E8H(&ES

COSMIC | Clinvar Zg}%k

ETHCEEEEIDITDS

COSMIC_Status | Clinvar Significance

SNPF—H R—X

BRHE7TE

known, manual
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=ERLKR—b : Sequencing Report

R R ARER
Fiiﬁ%ﬁﬁzm
ERREID

[ e i
eI

BE

|15 FIDNAEE (ug)

VE—T A E)

BizF4 (Ensembl Expression ID)

EGFR (COSMIC-R, ENST00000275493) IRED L AR— SECEL

LEEH

honframeshift indel

MIEGE (RBE . EEES)

1:55, 242, 466

BEFIE—HE HE')— R

1.14

ZET7LIEE (%)

15.8 (136/860)

CDSZ 1k

exon19[c. 2236_2253>ATC

T/ EEE

p.E7T46LTIS>]  |EGFR ex19MEIM TR

COSMIC | Clinvar &%&ES

=<

—_ TS |

COSMIC | Clinvar Z&&%k

TETH T EE ET IS

~

COSMIC_Status | Clinvar Significance

SNPF—42 R—X

R 5%

Known, manual

ZreL
iscordance= ()

ismatch= (%)

eletionZE (%)

nsertionZ ()

3

1

1 v4

Iﬂcc
SureSelect
0.2

MiSeq
2017/02/02

SCI11-TG5162N01-Fr-onc4-S01_§128. SS4
456

444

W7 — 5 AThe
BRI TOT S LN—D3 >

EZa—)L

pipeline-1.0.0, ComplexMutation-1.0.2-rc01,

SBHH
BEFEEEREAE (SN, InDel)

T—82tvk Dataset-1.0.3

= -

Matcheda > FO—LT—52 % SCI1-TG5162N01-Fr-onc4-S01_S128-RA
Unmatched3 > FO—ILTF—% & SC11-mixedNO2-Fr-onc4-T03_S001-RA
TFT—231 2017/02/04

E -S. -SNP(+C/Tr). VR20.05

EEFESEREE (CW)

X/Sp.
CNR>4. 0

BETFEEFIREH (Fusion)

target

Clinical-1.2.0-rc01
Muton-5.1.Tc, Fusion-5.1.1, Cton-7.0.2-rc01, GATK-

TK ATP-biding region

Exon746-A750 del type 1
Exon746-A750 del type2
L747-P753 insS
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PR URL
COSMIC https://cancer.sanger.ac.uk/cosmic/
CIViC https://civicdb.org/home
OncoKB https://www.oncokb.org/
PeCan https://pecan.stjude.cloud/
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COSMIC (Catalogue Of Somatic Mutations In Cancer)

AR E I FEEDKRFIET
Genome VersionhYEIR\]

(GRCh37 or GRCh38)

72[E welcome Sanger instituteh' &

EHARIRE e D

—IN—XK

EEW

LvarianthMEFI THEE Lfd‘ﬁﬂ:‘. =

NTUNBHNEDHCDULTHE

EIL\\E_I- Hb

s COSMIC

Catalogue Of Somatic Mutations In Cancer

e e e K ] e

COSMIC v92, released 27-AUG-20

COSMIC, the Catalogue Of Somatic Mutations In Cancer, is the world's largest and
most comprehensive resource for exploring the impact of somatic mutations in
human cancer.

Start using COSMIC by searching for a gene, cancer type, mutation, etc. below.

SEARCH

COSMIC News

Want to learn more about how COSMIC can help you?

Discover what COSMIC has to offer in our downloadable introductory guide to
COSMIC. More...

) ©)

NEW Product coming soon: COSMIC Actionability!

We have recently launched The Cancer Mutation Census to much acclaim and

O
+
o

Follow @cosmic sanger

L3
Cancer Gene Census &
A catalogue of genes with mutations that are causally implicated in cancer

GA4GH Beacon — access COSMIC data through the GA4GH Beacon Project &
COSMIC in BigQuery ® — search COSMIC via the ISB Cancer Genomics Cloud @

— success! But at COSMIC we never stop! Now we are working on our next product,
. Mutation Actionability in Precision Oncology! More...
Projects
COSMIC is divided into several distinct projects, each presenting & separate dataset
or view of our data: COSMIC Release v92 is live!
Not only have we expertly curated 2 new genes, updated 4 existing expertly
COSMIC curated genes curated new drug resistance data, we have also made changes to
The core of COSMIC, an expert-curated database of somatic mutations our download files in response to user feedback. Find out more before exploring
the v92 release. More...
Cell Lines Project
Mutaticn prefiles of over 1,000 cell lines used in cancer research
Tools
% COSMIC-3D 4 Cancer Browser — browse COSMIC data by tissue type and histology
An interactive view of cancer mutations in the context of 3D structures
— 4 Genome Browser — browse the human genome with COSMIC annotations

MABIGFDIHE. EEHIOEFEN DD/ MIFRNER

DEIE

EENZE ZBND

A E S F OIGHEEZS

Z(OVWTUIRNZETEEZRNLBVEEEEL
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COSMICOfENS

http://cancer.sanger.ac.uk/cosmic/

dJsCOSMIC

Catalogue Of Somatic Mutations In Cancer

COSMIC v92, released 27-AUG-20

COSMIC, the Catalogue Of Somatic Mutations In Cancer, is the world's largest and
most comprehensive resource for exploring the impact of somatic mutations in
human cancer.

Start using COSMIC by searching for a gene, cancer type, mutation, etc. below.

Proied IEALF & CIRZR

COSMI ach presenting a separate dataset
or view of our data:

COSMIC
The core of COSMIC, an expert-curated database of somatic mutations

Cell Lines Project
Mutation profiles of over 1,000 cell lines used in cancer research

COSMIC-3D
An interactive view of cancer mutations in the context of 3D structures

Cancer Gene Census
A catalogue of genes with mutations that are causally implicated in cancer

OIIOIC)

COSMIC '\,le\,(s Follow @cosmic sanger

Want to learn more about how COSMIC can help you?

Discover what COSMIC has to offer in our downloadable introductory guide to
COSMIC. More...

) (€

MNEW Product coming soon: COSMIC Actionability!

We have recently launched The Cancer Mutation Census to much acclaim and

O
+
O

w” Success! But at COSMIC we never stop! Now we are working on our next preduct,

Mutation Actionability in Precision Oncology! More...
COSMIC Release v92 is livel
Mot only have we expertly curated 2 new genes, updated 4 existing expertly
curated genes curated new drug resistance data, we have also made changes to
our download files in response to user feedback. Find out more before exploring
the v92 release. More...

Tools

4 Cancer Browser — browse COSMIC data by tissue type and histology

¢ Genome Browser — browse the human genome with COSMIC annotations

4k GA4GH Beacon — access COSMIC data through the GA4GH Beacon Project &
4k COSMIC in BigQuery® — search COSMIC via the ISB Cancer Genomics Cloud &
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COSMICT “EGFR" ZtR3&

Pathogenic variant

GRChOversion(dZCTZEER] &%
(IRTEDMRE TIFGRCh37/hgl19n LN TLS) Y,

GRCh38 - COSMIC v92

SMIC

Catalogue Of Somatic Mutations In Cancer

Ualn W

Gene view
The gene view histogram is a graphical view of mutations across EGFR. These mutations are displayed at the amino acid level across the full length of the
gene by default. Restrict the view to a region of the gene by dragging across the histogram to highlight the region of interest, or by using the sliders in

the filters panel to the left. sh
B External links P SHORIIIS
U —— . "
104227 200 400 600 800 1000 1200 max: 1043 %Va rla nt@mf%*&
=2 iKYy

' i
L 858R

Ed Genome browser

Mutation distribution

Variants s T/90M Variants
References
Reset page Mutations | Fusions | | CNV & Expression | | Methylation
Seqrch This tab displays a table of mutations for the selected gene. You can see more information in our help pages.
| Search COSMIC.. ‘ Show entries Export: Wrch: [Lss8
i | . - Position (AA) * Mutation (CDS) Mutation (Amino Acid) Legacy Mutation 1D @ Count Mutation Type
Filters Amino acid 858 C.2572C>A p.L858M COSM12366 5 Substitution - Missense
Show advanced filters o ) )
Pfam 858 C.2572C>T p.L858= COsSM26129 4 Substitution - coding silent
[ 858 C.2572 2573delinsAA  p.L858K COsSM24268 1 Substitution - Missense
Complex 858 €.2572 2573inv p.L85S8R COSM13553 1 Substitution - Missense
oy d 858 C.2573T=A p.L858Q COSM259578 1 Substitution - Missense
35287 858 C.2573T>C p.L8SSR COSM&224 2592 Substitution - Missense
® Amino-acid Insertl&:.ns- i L. ..} = A0 U R T 1. 858 C.2573 2574delinsGA p.L858R COSM133630 1 Substitution - Missense
O cDNA Deletions r 858 C.2573 2574delinsGT = p.LBS8R COSM12429 8 Substitution - Missense
E=L 858 C.2574G>A p.L858= COSM133590 1 Substitution - coding silent
858 c.? p.L858= COsSM4a1667 1 Substitution - coding silent
Showing 1 to 10 of 3,442 entries First  Previous 2 3 4 5 .. 345 Next  Last
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COSMICT “EGFR L858R"” Zi&R3

Pathogenic variant

> COSMIC

Catalogue Of Somatic Mutations In Cancer

Mutation : :
COSV51765161 Overview VariantB D&%k

This section shows a general overview of the selected mutation. It describes the source of the mutation i.e gene name/sample name/tissue name with unique ID, and also
bu shows the mutation syntax at the amino acid and nucleotide sequence level. You can see more inform&tion on our hele pages.

Genomic Mutation ID @ COSV51765161
B pathways affected

GRCh38 - COSMIC v92

Legacy Identifier @ COSM&224

Gene name EGFR

Reset page

AA mutation p.L858R (Substitution - Missense, position 858, L—R)
CDS mutation c.2573T>G (Substitution, position 2573, T—G)
SNP Mo
Nucleotides inserted n/z

Genomic coordinates GRCh38, 7:55191822,.55191822, view Ensembl contig @

oD n/a
HomoloGene n/3
Ever confirmed somatic? Yes
FATHMM prediction Pathogenic (score 0.98)
Remark n/a
Recurrent n/a

Drug resistance n/=

Alternative Ids @ 125918314{EGFR ENST00000454757%}, 126533041 {EGFR._ENST00000455089}, 164416757{EGFR _ENST00000638463 7

Tissue distribution

This section displays the distribution of mutated samples and tissue types (top 5). You can see more information on our help pages.

Tissue Distribution

Tissue

A
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COSMICT “EGFR L858R"” Zi&R3

Pathogenic variant

Gene Tissue distribution
EGFR TS TOWE T Ot UUOT O mutations across the primary tissue types that are curated by COSMIC. Histograms show the percentage of mutated samples for point
mutations, CNV data and gene expression data. Moving your mouse over the histograms will show additional data. The number of samples tested on this page include samples
from the targeted and whole genomes/exome resequencing where all the protein coding genes have been screened for mutations.
Ov
- You can see additional information about the data presented here in the help pages.
B External links
Show |All v | entries o
B Drug resistance Search:
B Tissue distribution Tissue Point Mutations Copy Number Variation Gene Expression Methylation
: : % Mutated Tested Variant % Tested % Regulated Tested % Diff. Tested
Methylated
Adrenal gland . 1112 ] 267 = 79 =
Autonomic ganlia s 1556 . . .
Reset page -
Biliary tract = 2323 = = =
Search
Bone 1 1032 - - -
| Search COSMIC.. | Breast = 10708 I 1492 = 1104 i 707
Central nervous = 6021 = 1035 e 697 -
Filters system
Show advanced filters Cervix " 1038 o 299 == 307 =
Range Endometrium = 1432 [ 586 = 602 398
n— e ! 28 ) ) B
. . o Fallopian tube [ - _ _
1 304 605 909 1211
Coordinate system Female genital 22 = = =
@ Amino-acid indeterminate)
O cDMA i i
Gastrointestinal 3 - - -
[ Apply filters | [ Reset filters in ;té?gtrm%%te}
Genital tract ] 218 = = =
Haematopoietic = 8438 1 661 = 221 -
and lymphoi
Kidney [ 995 = 600 =13
= — Total Samples tested: 99694 718 = 610
~Arge Intestne = Total Mutated samples: 26499 — —
Liver = Total Percentage of samples 663 = 373 -
mutated:26.58
Lung 1006 = 1019 F17
Mediastinum 1 = = =
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COSMICT “BRAF A762V" ZtR3&

VUS

o COSMIC

Catalogue Of Somatic Mutations In Cancer

GRCh38 - COSMIC v92

Gofle view

The gene view histogram is a graphical view of mutations across BRAF. These mutations are displayed at the amino acid level across the full length of the gene by default.
Rastrict the view to a region of the gene by dragging across the histogram to highlight the region of interest, or by using the sliders in the filters panel to the left. Show more

o, T T R T T T TR T T T R T T T masks : 5
B Drug resistance ¥ %Va rla nt@%ﬁi;&

B Tissue distribution

:
V600 mutations

Substitutions
B varants B B
B References

Reset page
Search
| Search COSMIC... | LI
Amino acid
Filters . Variants
Tam

Show advanced filters

o M Mutations | Fusions | ‘ CNV & Expression | ‘ Methylation

@ Complex

Range This tab displays a table of mutations for the selected gene. You can see more information in our help pages.

Al 49 4 - Mutation (CDS) Mutation (Amino Acid) Legacy Mutation ID @ Count Mutation Type
: o ° o Insertions 758 C.2274G>T n.G758= COSM7089651 1 Substitution - coding silent
Coordinate system o dI L1, | 1. . ) ‘
758 c.? p.G7585f5%30 COSM9278976 1 Deletion - Frameshift
Cf) Amino-acid Deletions 759 C.2275G>A D.G7S9R COSM4992003 1 Substitution - Missense
O cDMNA b :|I . 759 C.2276G=A p.G759E COSM9395542 1 Substitution - Missense
760 C.2279A>G p.Y760C COSM5625572 1 Substitution - Missense
762 €.2284G>C RA7E2P COSM9251928 1 Substitution - Missense
762 €.2084 2285insA p.A762Dfs*33 COSM5751833 1 Insertion - Frameshift
762 €.2285C>A p.A762E COSMB108893 1 Substitution - Missense
762 €.2285C>T p.A762V COSM3878757 7 Substitution - Missense

764 C€.2290C>T p.P7645 COSM9406537 1 Substitution - Missense

Showing 341 to 350 of 351 entries First Previous 1 32 33 34 - 36 Next Last

DHSEENADET ) LFECBI T DA B AHEESZE 112




COSMICT “BRAF A762V" ZtR3&

VUS

Gene :
Variants
BRAF
Mutations | Fusions | | CMV & Expression | | Methylation
This tab displays a table of mutations for the selected gene. You can see more information in our help pages.

B External links
B Drug resistance Show entries Export: Search: | |
B Tissue distribution .

Position (AA Mutation (CDS Mutation (Amino Acid Legacy Mutation ID @ Count Mutation Type
(AA) (cDs) ( ) egacy yp
758 €.2274G>T p.G758= COSM7089651 1 Substitution - coding silent
B variants 758 c? p.G7585fs™30 COsSM9278976 1 Deletion - Frameshift
759 C.2275G>A p.G759R COSM4992903 1 Substitution - Missense
Reset page 759 C.2276G=A p.G759E C0OSM9395542 1 Substitution - Missense
SECIN:I'I 760 C.2279A=05 pY760C COSM5625572 itution - Missense
| E— | 762 C.2284G=C p.A7G2P COSM9251928 mﬁi;yk& . 7 stitution - Missense
762 £.2284 2285insA p.A762Dfs*33 COSM5751833 = - rtion - Frameshift
Filters 762 C.2285C=A p.ATG2E COSM&108893 1 Substitution - Missense
how ad d fil
Showscusnced fiters 762 C.2285C>T RATE2Y COSM3878757 Substitution - Missense
Annotated Mutation Distribution in MSK-IMPACT Clinical Sequencing Cohort (Zehir et al., Nature Medicine, 2017)  OncoKB https://www.oncokb.org/gene/BRAF
Y-Aods Max: (I | 313 Legend @ o
WEIDEMIR and 1 more
313 -
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=
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CIViC
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- EEHEES: Washington University School of
Medicine
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Griffith et al., Nat Genetics 2017

CIViC

CLINICAL INTERPRETATIONS OF
VARIANTS IN CANCER

Discover supported clinical
Interpretations of mutations
related to cancer.

The Precision Medicine Revolution

n medicine refers to the of prevention and treatment strategi

tailored to the unique features of each individual and their disease. In
the context of cancer this might involve the identification of specific
mutations shown to predict response 10 a targeted therapy. The biomedical
literature describing these associations Is large and growing rapidly. Currently
these interpretations exist largely in private or encumbered databases
resulting in extensive repetition of effort

CivicC

ASCE + illumina

June 2nd, 2017

cal Oncology, In

ibution of predictiv

atic ge nmerciall
assaciations were curated b lllumina’s

o e B XE Db
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About Participate Community Help FAQ

SEARCH ACTIVITY

Participate with colleagues
add variants and support for
cancer-related mutations

CIViC's Role in Precision Medicine

Realizing precision medicine will require this information to be centralized,
debated and interpreted for application in the clinic. CIViC is an open access,
open source, community-driven web resource for Clinical Interpretation of
Variants in Cancer. Our goal is 10 enable precision medicine by providing an
educational forum for dissemination of knowledge and active discussion of
gnificance of cancer genome alterations. For more details refer to
in Nature Genetics

CiIvic

April 3rd, 2017

llumina Inc. makes a significant donatior matic f 3

the CIVIC project. This generous donation makes Illumina Inc. the largest
single contributor to the CIVIC project to date. The donation includes
thousands of associations of theraneutic value with evidence aathered from
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Nature Genetics 49, 170-174 (2017)

Level

A

Validated
association

Clinical
evidence

C

Case study

D
Preclinical
evidence

E

Inferential
association

Definition

Proven/consensus
association in human

medicine.

Clinical trial or other primary
patient data supports

association.

Individual case reports from
clinical journals.

In vivo or in vitro models
support association.

Indirect evidence.

Examples and further comments

"AML with mutated NPM1" is a provisional entity in WHO
classification of acute myeloid leukemia (AML). This mutation
should be tested for in clinical trials and is recommended for
testing in patients with cytogenetically normal AML. Validated
associations are often in routine clinical practice already or are
the subject of major clinical trial efforts.

BRAF V600E is correlated with poor prognosis in papillary thyroid
cancer in a study of 187 patients with PTC and other thyroid
diseases. The evidence should be supported by observations in
multiple patients. Additional support from functional data is
desirable but not required.

A single patient with FLT3 over-expression responded to the FLT3
inhibitor sunitinib. The study may have involved a large number
of patients, but the statement was supported by only a single
patient. In some cases, observations from just a handful of
patients (e.g. 2-3) or a single family may also be considered a
case study/report.

Experiments showed that AG1296 is effective in triggering
apoptosis in cells with the FLT3 internal tandem duplication. The
study may have involved some patient data, but support for this
statement was limited to in vivo or in vitro models (e.g. mouse
studies, cell lines, molecular assays, etc.).

CD33 and CD123 expression were significantly increased in patients
with NPM1 mutation with FLT3-ITD, indicating these patients may
respond to combined anti-CD33 and anti-CD123 therapy. The
assertion is at least one step removed from a direct association
between a variant and clinical relevance.

DHSERNAOEY ) ©EITICBIT 2 A B RIEESS
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Last Modified by i :V Last Reviewed by g M

Gene Summary Gene Talk 3

B FICOVWTORIE R R

EGFR is widely recognized for its importance in cancer. Amplification and mutations
have been shown to be driving events in many cancer types. Its role in non-small cell

lung cancer, glioblastoma and basal-like breast cancers has spurred many research Entrez Symbol: EGFR Entrez ID: 1956

and drug development efforts. Tyrosine kinase inhibitors have shown efficacy in Aliases: ERBB, ERBBI1, HER1, NISBD2, PIG61, mENA
EGFR amplfied tumors, most notably gefitinib and erlotinib. Mutations in EGFR have
been shown to confer resistance to these drugs, particularly the variant T790M, which
has been functionally characterized as a resistance marker for both of these drugs

Name: epidermal growth factor receptor

@ MyGene.info

Chromosome: 7 Start: 55086714 End: 55324313 Strand: 1

The later generation TKI's have seen some success in treating these resistant cases, Protein Domains: Furin-like cysteine-rich domain, Furin-like repeat,

and targeted sequencing of the EGFR locus has become a common practice in Growth factor receptor cysteine-rich domain, Growth
treatment of non-small cell lung cancer. Overproduction of ligands is another possible factor receptor domain 4, Leucine-rich repeat domain,
mechanism of activation of EGFR. ERBB ligands include EGF, TGF-a, AREG, EPG, BTC, L domain-like.

HB-EGF, EPR and NRG1-4 (for detailed information please refer to the respective
ligand section). In ligand-activated cancers, Cetuximab appears to be more effective
than tyrosine-kinase inhibitors (Arteaga et. al)

Pathways: MAPK signaling pathway - Homo sapiens (human),
ErbB signaling pathway - Homo sapiens (human), Ras
signaling pathway - Homo sapiens (human), Rap1
signaling pathway - Homo sapiens (human), Calcium
signaling pathway - Homo sapiens (human)...

Sources

Yewale et al,, 2013, Biomatenals

.
etal, In Vivo

al., 2014, Cancer Ce View MyGene.info Details

Kvariantdl>%

EGFR Variants & Variant Group

02289V @ A763_Y764INSFQEA @ A767_V769DUPASV ) AS59T | @ A864T  AMPLIFICATION EGFR TKI Resistance Group

©@cC797S @C797Y COPY NUMBER VARIATION  D761Y @ D770_N771INSG @ D770_N771INSGL O G12A @ c12c

© D770_N771INSGT @ D770_N771INSGY @ D770_N771INSNPG =~ @ D770_N771INSSVD D G12C & T790M

©OE709.T710-D @E734Q O E746_A7505IP 535VS
(ST = = TH e prrr——r

OT1725M O TT785A JinsASV

© V769_D7T0INSASY @ V769A @ VT7T4_CT O vasi Vil

O W731L Y1092 PHOSPHORYLATION = @ Y69FS*11 @ Y764_VT65INSHH @ YB01H
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[z]~]) VARIANT T790M

Last Modified by Last Reviewed by
Aliases: RS121434569 and THRT90MET BIREHH - ERE

EGFR T790M was one of the very first mutations recognized to confer resistance to targeted

Variant Summary Variant Talk e '

Ref. Build: GRCh37 Ensembl Version: 75

) A - i ) ) Chr.  Start Stop Ref. Bases Var. Bases
therapies in non-smg\l cell lung cahger_ While successful "T ampllﬂed EGFR, the efﬂcgcy ofthe first 7 55249071 55240071 C T
and second generation TKI's (erlotinib, gefitinib, neratinib) in treating patients harboring this
mutation before treatment is notably lower. This lack of efficacy can likely be to blame for the poorer Rep. Transcript

prognosis for patients with this mutation as compared to patients with wildtype EGFR or other types ENST00000275493.2

of EGFR mutations. Approximately half of EGFR mutant tumors with acquired resistance to TKI
inhibition have been shown to harbor this mutation, implicating it as a mechanism of acquired
therapy resistence A third generation TKI (osimertinib) has been approved for the treatment of EGFR
T790M mutant NSCLC. Patients positive for TT90M in a plasma-based test have similar outcomes
like those with tumor biopsy testing.

Variant Type: Sources: = 1 | r
Missense Variant Greig, 2016, Drugs Evidence Evidence Type
Oxnard et al, 2016, J. Clin. Oncol. B Validated Predictive

HGVS Expressions:

ENSTO0000275493.2:c.2369CT, B Clinical ;N Prognostic IR ERRLERT
NM_005228.4:c.2369C>T , NP_005219.2:p.Thr790Met,, . - ;

X 6C-T NP p Case Study ®Y Diagnostic " CSV fileT =
and NC_000007.13:9.55249071C>T E Preclinical L u
Clnver D sposingl = (HFIEIAE 2

’ E Inferential =
16613 AEEEREEN

Evidence for T790M 29 total items N .
EID DESC DIs DRUGS,

R3RT] RRT] |

238 The T790M mutation in EGFR... | Non-small Cell Lung Carcinoma  Erlotinib
1592 Osimertinib has been approve.. MNon-small Cell Lung Carcinoma  Osimertinib
1867 Randomized, international, op.. Non-small Cell Lung Carcinoma | Osimertinib

646 In a phasel-2 study, patients ... Non-small Cell Lung Carcinoma Rociletinib

---------------------------------\

T790MZ E(IFE/INIRZRI D AICH N T,
elrotiniblli4E, osimertiniblFBXI THB.

~--------------------------------‘
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ClinVar ID:

16613
Evidence for T790M < GetDana i
EID DESC DIS DRUGS EL =« ET ED cs Vo TR v =
v v v v v v
238 The T790M mutation in EGFR.. Non-small Cell Lung Carcinema Erlotinib n m ﬂ 5%
1 Osimertinib has been approve.. Non-small Cell Lung Carcinoma Osimertinib “ m g n 5%
1 Randomized, international, op... Non-small Cell Lung Carcinoma | Osimertinib “ E g n 5%
¢ In a phasel-2 study, patients .. Non-small Cell Lung Carcinoma Rociletinib “ m u n 4%

E EI D23 8 Evidence Summary Evidence Talk o
submi by A by B =
Submitted by |44 Accepted by %;Eg% Eﬁid)gfﬁg

The T790M mutation in EGFR has been shown to confer resistance to the tyrosine kinase inhibitor erlotinib, and patients harboring this mutation that are placed on the drug
are likely to relapse.

Evidence Level: BLSAEITEEN Disease: Non-small Cell Lung Carcinoma

Evidence Type: Predictive S B LU

. R Citation: Denis et al,, 2015, Clin. Chim_ Acta
Evidence Direction: Supports c " o

- £ 5668
Clinical Significance: Resistance or Non-Response Pubmed ID: Qe

Variant Origin: Somatic Mutation Trust Rating: % % % %

Glossary of Terms APl Documentation Data Releases Presentation Graphics Meetings and Events Statistics Contact

Disclaimer: This resource is intended for purely research purposes. It should not be used for emergencies or medical or professional advice.

@ Washington University in St.Louis

SCHOOL OF MEDICINE

Global Alliance
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« MSKCCDOU=AILTTO—, UB—FIT
O—(CENF1 L—3 5~ SHTAlS — 4 OnCOKB

N—A 595 4472 38 79

eeeeeeeeeeeeeee

- EEHLES: Memorial Sloan Kettering Cancer e
Center (MSKCC) FDI;_ea\nl:IuLd Level 2 _I_.evel'3 ) L(.evel_4 Level cRa'L

aaaaaaaaaaaaaaaaaaaa

20 Genes 10 Genes 25 Genes 14 Genes 4 Genes

e BEERIERMKEICE S TL1~4MD4ER |3rb\ B LN
% (CDULVTCR1,R2 D2EPEDITEFT > X L-NIL
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OncoKB

Onc KB Levels of Evidence  Acflionable Genes Cancer Genes APl Access  About Team News Terms FAQ

OnceKB

ecision I JNCC | ||| }\ ]|':'."||—‘|'|| e E\'.--—-

682 5601 55

Genes Alterations Cancer Types

Search Gene [ Alteration / Drug

Level 1 Level 2 Level 3 Level 4
FDA-approved drugs Standard care Clinical evidence Biological evidence
43 Genes 12 Genes 24 Genes 19 Genes

Powered by the clinical expertise of Memorial Sloan Kettering Cancer Center
When using OncoKB, please cite: Chakravarty et al., JCO PO 2017.

Drugs

Q & Account~ @

1 BEFETRER

Level R1/R2

Resistance
12 Genes

http://oncokb.org/
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OncoKBODIEFTYAULANIDFA

FDA-recognized biomarker predictive of response to an FDA-
approved drug in this indication

3

Standard care biomarker predictive of response to an FDA-
approved drug in this indication*

N

Standard care biomarker predictive of response to an FDA-
approved drug in another indication, but not standard care
in this indication

N

Compelling clinical evidence supports the biomarker as being
predictive of response to a drug in this indication

o,

N

Compelling clinical evidence supports the biomarker as being
predictive of response to a drug in another indication

Compelling biological evidence supports the biomarker as
being predictive of response to a drug

Standard care biomarker predictive of resistance to an
FDA-approved drug in this indication

Compelling clinical evidence supports the biomarker as being
predictive of resistance to a drug

€< DIDID.

Standard
Therapeutic
Implications

*Includes biomarkers

that are recommended

as standard care
by the NCCN or
other expert panels
but not necessarily
FDA-recognized
for a particular
indication

Investigational
Therapeutic
Implications
possibly directed
to clinical trials

Hypothetical
Therapeutic
Implications
based on
preliminary, non-
clinical data

Standard
Resistance
Implications

Investigational
Resistance
Implications
based on
clinical data
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OncoKBODEL\A

onc KB Levels of Evidence  Actionable Genes ~ Cancer Genes ~ AP|Access About Team News Terms FAQ Q  &Account~ @
EGFR Cancer Types with EGFR Mutations @
25.0 1
Oncogene
. . 20.0 4
Highest level of evidence: Level 1, Level R1 =
@
Also known as PIG61, ERBB1, mENA, ERBB, HER1, NISBD2 8 107
Gene ID: 1956 ; 100 -
GRCh37 Isoform: ENST00000275493 RefSeq: NM_005228.3
GRCh38 Isoform: ENST00000275493 RefSeq: NM_005228.3 501
EGFR, a receptor tyrosine Kinase, is altered by amplification and/or mutation in lung and brain cancers o e ;9 e :0
’ among others. %, %, %% oég%ﬁf%ﬁ’ocg"@gﬁq ,;@6?%2‘0%%6(’0%
. N L N S S, T @
Show EGFR background ® e e, G0 % O’(zfg’c;,%@,%o{. %y Oy o,
7 4. s, U, S0 0,
Q{ G, o3 oc&.ch’_;,,}) B 5,
2 Ay, Dy LA - O
o, % W o “
U ", % ~
%G S
Annotated Mutation Distribution in MSK-IMPACT Clinical Sequencing Cohort (Zehir et al., Nature Medicine, 2017)
V-dods Max: QI | 131 Legend® & sl Oncogenic
. LETER E&N Neutral
% B o Inconclusive
5
= H
o L ]
L —
(]
] . TN ]
= -
o s o% . e T Tame® o e . - .o .0“0 "t e .
. | : : ! -
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OncoKBODEL\A

Or.c KB Levels of Evidence Acfionable Genes Cancer Genes APl Access About Team MNews =

TEF>ALARILS EIC
VariantB LUEAI h\FlEETN TS

Annotated Alterations Clinically Actionable Alterations
Alist of the cancer type-specific EGFR alterations that may predict response to a targeted drug and the corresponding OncokB level of evidence
assigning their level of clinical actionability.
If you notice any mistakes or missing alterations / citafions, please contacti@oncokb.org. Search ...
Level “* Alteration “ Cancer Type Drugs Citations
Ealabinim re
Q G719 Maon-Small Cell Lung Cancer ) 3
AZD9291 in EGFR inhibitor.resistant non. *
(1] Exon 19 deletion MNon-Small Cell Lung Cancer small-cell lung cancer. 16
Janne PAet al. N Engl J Med. PMID
2015 25923549 —( A
CNS Efficacy of Osimertinib in Patients | 74 ~ X _—
With T790M-Positive Advanced Non- J 7 J l//Zb 571-\3*15
(1] S768I Non-Small Cell Lung Cancer Afatinib 4
[ 1] T790M Nan-Small Cell Lung Cancer Osimertinib 4
Q L838R Mo — - . . . 16
EGFR T790M(CXf U Tosimertinibht
) _\\\ “w
TES>ALNILL
Gedfitinib
Q L8612 Man-Small Cell Lung Cancer Afatinib 6
[ 2] ATB3_YT64insFQEA Maon-Small Cell Lung Cancer Erlotinib 6
D Kinase Domain Duplication Nan-Small Cell Lung Cancer Afatinib 3
sl
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PeCan (8807 —IN—AREBHEEY1 M)

2 St. Jude Cloud PeCan

A Home 2 ProteinPaint Ll Studies & Pie © About

[(HIE] [43F4]
COSMIC, ClinVar, CIVICEFIAAZREN(C  HMBEO/NEHNAZET — 5 BIIRFRR~OIEE,
HETED, BIGFEYIO RAAESEYI— RIDIIFYVS., BERENA
EERERET: St. Jude Children’s Hospital BODMEDINDER. &5 —IR—ADEHRERTRAIEE,
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BEFREICVYFUEZRAIICLIEFNDTS

B Patients receiving genomically matched therapy (N = 51)
B Patients with druggable alternation, not receiving genomically matched therapy (N = 145)

M Patients without druggable alternation (N = 222)

B MST: Not reached (95%Cl, 12.9—-not estimated)
B MST: 15.3 months (95%Cl, 11.0-18.0)
B MST: 16.1 months (95%Cl, 12.9-18.3)

1.0 -

Survival probability

| |
0 12 24
Months trom specimen shipment

T. Koyama. Cancer Sci. 2022 Sep 14. 127



CGPIRER. MAEICKIRAFEDER

94.8%
Common cancers 59.5%
Actionable genomic alteration
W Druggable genomic alteration
8330, ™ Genomically matched therapy
Non-common cancers
1 1 1 1 1 1
0 20 40 60 80 100 (%)
Common cancers (N = 173) Non-common cancers (N = 245) Chi-square test
Number (%) Number (%) P
Patients with actionable genomic alteration 164 (94.8) 204 (83.3) .0002
Patients with druggable genomic alteration 103 (59.5) 93 (38.0) <.0001
Patients receiving genomically matched therapy 28 (16.2) 23 (9.4) .0365

Common cancer (the top 10 most frequent cancer types in terms of mortality as reported by World Health Organization): lung cancer, colorectal cancer, hepatocellular carcinoma,
gastric cancer, breast cancer, esophageal cancer, pancreatic cancer, prostate cancer, cervical cancer, and endometrial cancer

T. Koyamaet al. Cancer Sci. 2022 Sep 14. SHISEERNADOERY ) ©AFATICET A AM B HEETZE 128
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Cancer Discov. 2021 Nov;11(11):2780-2795.

Registered and

EXC'%%? assessed for 5,556
= : eligibility , - Registration
Screening failure n = 2,340
Withdrawn consent 2 2,000 BT
Tissue not 2 ’ \évﬁf
available/not suited Sequencing data < 100 .Wes'seq
for sequencing available B 4 000
Clinical deterioration n=1,484 = .
Alternative treatment z -
0 Locol-amia

B FIREDT —FDH D CEED
lreatment MN24.3% (362/1484) W ELTE

recommended

n=1138 BlCEYIEERIzIs5E TN/,

No treatment
recommended
n=li2

Death before MTB
n=107

<

Treatment not

implemented or Treatment

implemented
n =362

lost to follow-up
n =669
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Progression free ratio(PFSr)

B FEEBCYYFURERIOP FS
ERIOIRELEDP F S

Molecular
tumor board STS
} > GIST _ cup
PFS1 PFS2
Standard therapy Molecularly LMS
informed therapy n=230 Tl
PFS ratio (PFSr) = PFS2/PFST RME
RNA
PFSr
51.3 >1.5
36% 31%
= TEFTALANILAMEWLY,
®FALSE * TRUE SR ERAE (CR/PR or PFS>1.3)H
, : : 2551113041
-5 0 5
Log,(PFSr)
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HAIZZECHTIZT /LAS—IIVADBHIE

JSRIVRETIZR DD SRVELEF2ADR KN
RRMEREDY ) LOZ{ENRONS

ARG F OREHL |
D AHD ] DAEHEE ... ;
E'fﬁ?@'ﬁs(c—_bkéﬁ_’\% Hg19, chr17:41,198,000 414285,ooo§

BRILE, SRR DD T
PARPBEZEESDIHDINA AL —H—ERD : 5 p—

Guo et al, HMG, 2018

M AEEFDIEEE |
Case 4: MO_1081 B FGFR2 Bxprassion MO-1081

Promote ﬁﬁiﬁﬁt@ﬁi@(:&b Patient 57-year-old male %

AN == o i \ = . Cancer type Prostate cancer %

D AJJE{E?G)% Eh J:;_I- - Gene fusions 6 fusions (SLC45A3—-FGFR2) g

= DFIRFEERO/\AAY-h—-E123

Prostate cancer compendium

SLC45A3—-FGFR2 fusion (822 a.a.)

:immw—m—z—m——u
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HIEFRBRICESRMULEREIZEISOEIS
RILAR Kt [E MATE BEHEY  EHRERS, 28
TOP-GEAR Japan  Pan-cancer 187 13.4% Sunami et al., Cancer Sci, 2019
RIREZIE Japan Pan-cancer 418 12.2%  jKoyama et al., Cancer Sci, 2022
(20215?;'2’1% - Japan Pan-cancer 12,263 7.0%* https://www.mhlw.go.jp/content/10901000/000959740. pdf
(NCCN;;?}'\QE;&SE@ Japan  Pan-cancer 315 9.5% Ueno et al., JSMO 2021
MSK-IMPACT USA Pan-cancer 5,009 10.5% Zehir et al, Nat Med, 2017
NCI-MATCH USA Pan-cancer 5,560 12.4% AACR-NCI-EORTC, 2017
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TAmEELI 5nERE
. 15
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7 A17EBI( 5 %)

Z At
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BEBHRE
119/EHI(14%)

EPTIR RSN
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RIRECHR
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Prince Margaret Hospital iﬁﬁﬁ’ébﬂ/\@fﬁﬁg

=5 1AHEER SN E EI’J(C\ A 5971 ADFBENEITS

265 A =5 1HEER(CS NI
WTE
Covariates OR® (95% Cl) p value OR® (95% CI) p value
TR 936
=i 0.98 (0.97-1.00) .010
= BT IOT7A4)>T (HD VS BU) 1.66 (1.25-2.21) <.001
PMHI (vs. 3) <.001 <.001
0 4.81 (2.17-10.70) 2.96 (1.29-6.82)
1 1.87 (0.902-3.86) 1.27 (0.59-2.73)
e 2 1.04 (0.49-2.21) 0.87 (0.39-1.94)
%j;\‘%@ﬁﬁi RMHPI 0, 1, 2 (vs. 3) 239
NER (2 EEOL IA 821
HEERETOIERE (50kmIA VS 50kmid ) 349
ECOG PS 0-1 (vs. 2-3) 129.32 (7.94 to >999) <001 79.68 (4.94 to >999) .002
sHIiEZsh Avs JEAEER D AL 473
A vs BRst 1.80 (1.34-2.41) <001 1.65 (1.29-2.27) .002

== “Note: an OR of >1 indicates a higher likelihood of trial enrolment in the presence of listed factors vs. reference as indicated in brackets.
Abbreviations: Cl, confidence interval; ECOG, Eastern Cooperative Oncology Group; Gl, gastrointestinal; OR, odds ratio; PM, Princess Margaret;
PMHI, Princess Margaret Hospital Index; PS, performance status; RMHPI; Royal Marsden Hospital prognostic index.

PMHA > 7992
UTHEBHTFFNELR: ECOG PS1BA L. PIVIZVIEEMELT . S8 Eb24E L £

Oncologist. 2019 Jul;24(7):e518-e525. SHISEERNADOERY ) ©AFATICET A AM B HEETZE 135
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Hokkaido [9

Hokkaido (9)

Tohoku [ 22

Yamagata (12). Aomori (6), Fukushima (3), Iwate (1)

Tokyo NN 339

Tokyo (339)

A total of 1167 patients
from June, 2020 to May, 2022

Kanto (except for Tokyo) | 535
Kanagawa (278), Saitama (94), Chiba (80), Gunnma (47), To‘chigi (25), Ibaragi (11)
Chubu e
Shizuoka (42), Toyama (24), Niigata (16), Aichi (15), Nagano (9), Ishikawa (7), Yamanashi (7), Mie (3), Gifu (2), Fukui (1)

Kinki ‘l””‘”

Hyogo (30), Osaka (19), Kyoto (9), Nara (4), Shiga (1)

Chugoku
Hiroshima (21), Okayama (6), Yamaguchi (5), Shimane (1)
Shikoku [ 11 %8
Kochi (4), Kagawa (3), Tokushima (3), Ehime (1) }/,
kyusyu .I 28 ?gh ’ Prefectures (No. of patients)
Fukuoka (14), Kumamoto (9), Miyazaki (2), Oita (1), Okinawa (1), Kagoshima (1)
0 100 200 300 400 500 600
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CGPHREENCCHICZEZ UL BB DT

Referral (n = 1127)

Reasons not offered trial (n = 699)
Comorbid condition (n = 255)
Currently on treatment (n = 107)
Poor performance status (n = 72)
Other treatment (n = 87)

Rapid progression (n = 43)

= | No trials available (n = 39)

Refusal (n = 38)

Distance to NCCH (n = 38)

Lost to follow-up (n = 17)

Brain metastases (n = 13)
Stabilized disease (n = 9)
Awaiting molecular profiling (n = 1)

Potentially Eligible
Offered trial
(n =428, 38%)

Patient not screened (n = 112)
Rapid progression (n = 31)
Comorbid condition (n = 22)
No trials available {n = 14)
Other treatment {n = 14)
* Refusal (n = 8)

Poor performance status (n = 5)
Brain metastases (n = 5)
Distance to NCCH (n = 4)
Lost to follow-up {n = 4)
Stabilized disease (n = 3)
Currently on treatment (n = 2)

Screened
(n = 316, 28%)

Patient screened, did not enter trials (n = 75)
Patient no longer qualifies (n = 35)
Rapid progression (n = 20)
Refusal (n = 4)
’ Brain metastases (n = 4)
Comorbid condition (n = 3)
No trials available (n = 3)
Other treatment (n = 3)
Megative for biomarker (n = 2)
Distance to NCCH (n= 1)

Entered clinical trials
(n=241, 21%)

v

Entered
genotype-matched trials
(n=127, 11%)

(202046 8152022468 )

EHIDRFTMTONEER © 38%
%ﬁ(g%bubt_,ﬁi : 21%

Eﬁ?w‘,\?‘ﬁ:bt* FICHEELZERS : 11%
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Outcome

Travel time/distance

No./total No. (%)

B e ishE L e RbREIC K HEEAIZEE

OR (95% CI)

Genotype-matched
trial participation

<40 minutes

40-120 minutes

2120 minutes

38/283 (13%)

70/568 (12%)

19/276 (7%)

1 [Reference]
0.73 (0.44-1.13)

0.44 (0.24-0.78)

All cancer clinical trial

participation

<40 minutes

40-120 minutes

2120 minutes

58/283 (20%)

138/568 (24%)

45/276 (16%)

1 [Reference]

1.03 (0.70-1.52)

0.71 (0.44-1.13)

Genotype-matched
trial participation

<20 km

20-100 km

2100 km

34/260 (13%)

67/557 (12%)

26/310 (8%)

1 [Reference]
0.74 (0.47-1.19)

0.56 (0.32-0.97)

All cancer clinical trial

participation

<20 km

20-100 km

2100 km

52/260 (20%)

135/557 (24%)

54/310 (17%)

13MTHI=TIDL /I IVVY/ I/ Z LADTVIV<IR] 7 /N1 FIPAIEAEEETT I

1 [Reference]

1.08 (0.73-1.62)

0.79 (0.50-1.25)

EEADE

Higher odds of
participation

Lower odds of
participation

L ] T T T

0.2 0.5 1.0 2.0 5.0
OR (95% ClI)
Y. Uehara, T. Koyama et al ASC
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1S Az 0S5 (CH 1T 5 2 HIB)ETE

BRI 2 EZKIRI =
- (RIREZTR
. ERIRTIE, BB RS RSN TOBIEN S

&
. &k

« JBERT —AN-ADMEER jRCT. JapicCTI. ClinicalTrials.govid &
« C-CATHMEMHI 27N, flFEME. D FNX—h—EDEFEEVDSRTH ALV

- SSfEE
o EHEANTHRIEEE—E (2023/05/165TA 301E48, B 70784)
https://www.mhlw.go.jp/topics/bukyoku/isei/sensiniryo/kikan02.html

- BEBPNRES

« BHENEDDIBREHULEE 5 (2023/06/1B R T101E5E)
https://www.mhlw.go.jp/topics/bukyoku/isei/kanja/kikan02.html
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LAJLA S MBAESEXTRELT:
1. FEEHGRICHBVW T, BICOFEFELTHITBN TVDBIETFRE
2. FDAFGRICEW T, BILOFEAFEL THITEN TV ERFESR
" (LU IBRIGEPENEE TR I/ A AV-H1—¢tU T, BARSWIEBIOF=iEtTFOH
A RSAUINFE N TVDE L TFES

LARILB a2 MRIES 2 3T REVISERICHT I DRISEPEIIEZ T R I/ AY—-1—LU T fRETFRER
DB VEGRENER CAEBASN. MO S D EFOFFIRE OIS U YA BB TFER

LAILC 1. SRMBEBLUNON AR ZIIERIC, FFHAGD. FDAKR. BUEFERERINITEBEADKRIG
PRtz P RIECTFER
2. BRARER(CEVWTEREREELU UERAIN TVWSELFES

LAJLD 1. /NRARER REER OB EDIESIFR S NS, TaB T I DRISIEPENIE2 T R I35/ \ 1 AV-h—-&U
CREENZEFES

2. BIERPREAZTNS., JBBCXT I BRI EL BT F R I/ \A AV —H—E LU TUREEN DB FES
ABEITITTILK. FREOERE (FHllEBIEE. REIIHEE. ZRIHAEERERLE) 630,


http://www.jshem.or.jp/genomgl/table01.html#tkome

XWSRIE(LFDE

ERPRAY (CERMEL FEEDIEIADIE)

HARMARFEEMERERT / LEETARSA
EERAIB AT L—KLA)LT (353B1EF)

NCCA>a/\ARIL
(1241E1:F*)

2351E1nF 45
(67%) (13%)

FoundationOne CDx (30912 % F*)
B TFER - IBEZEE I AESHICIFY g E i REUDE{EFEE

EIfZiEEZ M REVIE\NRIVICEZFENLAV, MARAEZ 78IS T

EEQELT

2 UNIA : 22887 (BRESHEASEIREED

JRELEEF . E MRS FAECEIET AR D
ZEZZ(ED. DML, ETV6, RUNX1, FUS, GATA273:
£)

FEFB LANIA : 52:8F (MECOM, RUNX1.
NUP214, SETBP173&)

aEEiEIR LAWA : 5:81cF (BCR, BIRC3, FIP1L1,
PIGA, PML)
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- YZMBRIEBEXTREVTERRDRAFLLTHIFENTVIELFRESE

« PMDADOH TR FDADBEIGDEFEL THITENTUVREBIGTFEEDLSEINDS
o KIEBIIERAKELEAT, drug laghtiz1E 9 3IREN DS

5l ZERELFEEA TSR R FDAEGR

« IDH1: Ivosidenib* AML (#%E. BX -85 July/2018
« IDH2: Enasidenib AML (B¥-#8) Aug/2017
« JAK2: Fedratinib MF Aug/2019
« KIT: Midostaurin FLT3mut AML, systemic mastocytosis Apr/2017
« KIT: Avapritinib¥ Systemic mastocytosis Jan/2021
« BRAF: Vemurafenib?® Erdheim-Chester disease Nov/2016

BENZENREU. BUKEERDE RIS THAGESINIE

& : 2020£F(C. F9. PDGFRA exon18ZEzHDGISTICEAGR N o . 5
o FIN MR IEECARINBTED. FDESEHS

# : 20214E(C, IDHIEZEZH DAEEHNAICH AR
$: 20114E(CF T BRAFEEBEREH AITEER
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« IBEONITBIRILECIENEZFRIBIINAAV-D—-¢ULT. BEEUBADE
SEHEFOHAL RSAUINEEINTVIEEFREE
5 : ABL1ZZEETKINER
« AFITImatinib, Nilotinib, Dasatinib, Bosutinib, Ponatinib, AsciminibhMEa]&E
« ABLIZZE(X, TKIEIEDIRE DK 28757 BAT 5
o ABLIZRE(CIOTTKIORASZENERRBIZH. ABLIZRE(GURETKLEIRZITOSZENME

m) T315I/AZRE(CLT. PonatinibZiEiR9 31BHLE D

SSSSSSSS

AsciminibbT315Z &L TERESNS

Genome Biology 15(9):461 SHISEENADES ) ©FEMTICBET D AM B I ES 2 151
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« SZMRAEREXTREL
et FNERIEDEVERARHER TSN, hDOZE%!

SLEEFRE

SaBCN I BRTIEPIRNIEZ PR IDNAAV—-D—-LUT,

FOEMIREIDOI LY A%

5l : Waldenstréom'’s macroglobulinemialc*§ 9 3ibrutinib;aEDBZNENMYDESPCXCLANZE

FHICKFID

Bififa 2 ZSA 5L

TLR MYD88 CXCR4 antibodies e "
inhibitors assembly Ulocuplumab
p=006 > TLR4 blockers ILIR
P-032 | | /
3 s | |
— I
N =] . ) il PI3K inhibitors
e : n 265D 1265P (4 1 Idelalisib
= C BTK MYD88 MYD88 : Buparlisib
= i P=0.003 — ! Copanlisib
Z ¢ 10 | | o =
< .= = ] o  NONSENSE AND FRAMESHIFT
[ I e (V)] o \ CXCR4 WHM MUTATIONS
s a . inhibitors
Sa : _ ) -
s o i . — Minor response — o
2‘0 = 0.5 _- f i E AKT & . . .
£ o’ — Partial response ' ®) o . (
5 - | D _ \\ ; m
] - = —g-t . . (D) BTK inhibitors
] Very good partial 0 Ibrutinib @)
MYDS88L265P MYDS88L265P MYD88WT response g\éaéagﬁginib »_ -
\ 4 5
CXCR4WT  CXCR4WHIM  CXCR4WT e 60 (g8 S
LHIVEP2 _'| NFKB SURVIVAL

Ibrutinib®BRN 4 (ECXCR4, MYDSSDZERE(CIH>TERD

N Engl J Med 2015; 372:1430-1440

SHSEENADET ) LETICBIT 2 A B RIEESSE

EXPERT REVIEW OF HEMATOLOGY, 2017, 10(8), 739-744
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A

ot =gl =lbES ELN risk classification 20224EhR
B IR AEIRES IPSS-M

UFAMEXRMREHED)>)CEE - Lymphogen system
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FITE DFERIDEROMBI(C, SMEHAREBBDOEISICECNSDURTNERINS

SHSEELAOET ) LEITICREEI DA BERHEESE 153



{AzENE R Fprofilelc k3 FETFRIDH

ERERAZAAEI&EF(CXT I BIPSS-M

IPSS-R (2012) IPSS-M (2022)

IR R
SHSHIS ) SEFRIS
BRI BRI

TR1

16 BT 17&2F

£H2

15EIF(ZEERDNH)

BRI IREHCOBVTHVSNTULEFRE
FAS AT L (IPSS-R)CHUT, BIFER
ZHAFADHTHLARL, FITERFE RIS AT
LB

NEJM Evid 2022; 1 (7)

Probability

Hazard ratio (from average patient)

6DDURIHFTT
— (%8

0.25 0.5 1 2 4 8 16
L ML MH . + VH
33% 0 1% 4 1% . ' 17%
0.3
>
% 0.2
=
@
(a]

0.1 ‘ | |
Ascore -1 : Ascore 1 :
ﬂ—| 5°°¢9 =0 ok

average patlent i

0.0

-2 -1 0 1 2
IPSS-M risk score

Very Low — Moderate Low High

IPSS-M __ Low

Leukemia-free survival Overall survival

1.00 p <0.0001 1.00

0.75

o
v
=}

0.25

0.00 I 1 - - 0.00

— Moderate High — Very High

Leukemia free
™ survival ()&
Overall survival

()

01 2 3 4 5 6 7 8 9 10

01 2 3 4 5 6 7 8 9 10

No. at risk Years No. at risk

778 583 438 323 232 158 103 78 56 40 29

839 634 490 375 265 171 106 79

Years

57 40 30
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- Beat AML study: #FEBEANT.JLMEEOMERZIGH

BRAOZIE

NATURE MEDICINE | VOL 26 | DECEMBER 2020 | 1852-

60U _EOFIFEAMLOFBRE(ICT ) LATOI7A )z T (7BAICEED)

b b 1.0 4 Group Eventsitotal Median (95% CI} Ka"'“;“sféiﬂim“
Consented == Beat AML sub-study 08224 12.8(10.3-14.8) 12-monith 0.55 (0.47-0.62)
Og - Standard therapy 517103 3.9 (2.1-88) 12-manth 0228 (0.16-0.40)
n= 487 = Imvestigational therspy ~ 11/28  Not evaluated (8.7—nct aval luated) 12-month 0.57 {0.35-0.75)
0_8 B == Palligtive care 34/40 0.6 (0.4-0.8) 12-monih on {G.Gf;(;.f:gr
I- - 92 screen fail % 0.7 -
. S 06- Investigational
Treatment assigned e
n =395 § 0.5 -
S o4 Sub-stud
‘ . g 0.3 -
56% 02- Palliative
Treated on sub-study Not treated on sub-study 0-11 |
n = 224 n = 1?1 0 B T T T T T T T T T
0 3 6 9 12 15 18 21 24
. . Months
InveStIgatlona| (28) Patients at risk
Beat AML sub-study 224 168 114 79 a9 27 17 7 3
Sta n d d rd TX ( 1 0 3 ) e;tanda:iuth:r:pz 103 39 26 15 11 5 2 0
_ “ . . Investigational therapy 28 24 19 16 11 7 5 2 1
ZEIOIT7AINTEDINT Palliation (38) vome 1 6 4 3 2 1

11DFKBROVS TUNCENN

SHSEENADET ) LETICBIT 2 A B RIEESSE
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- Beat AML study: #FEBEANT.JLMEEOMERZIGH

.« 60/ LDOFIFAMLOFBRE(S ) ATOJ74 )V ZheiT (7BBIAIGEAD)
. C

Core binding factor

NPM1* FLT3-ITD WT

MLL-rearranged

IDH2*

IDH1*

TP53*

TP53 complex karyotype
(>3 abn)

FLT3-ITD* or FLT3-TKD*

Hypermethylation*

Marker-negative

|

GROUP, n (%) PRIORI;I’AZE%S)CHEMA
Core binding factor 9 (2.3)
NPM1" FLT3-ITD WT 46 (11.7)
MLL-rearranged | 11 (2 .8)
IDH2* 45 (11.4)
IDH1* 23 (5 .8)
TP53* 76 (19.2)
TP53 complex karyotype (>3 abn) 31 (7.9)
FLT3-ITD* or FLT3-TKD* 27 (6.8)
Hypermethylation* | 49 (12.4)
Marker-negative 78 (19.8)

SHSEENADET ) LETICBIT 2 A B RIEESSE
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Turn around time (TAT)¢&Fast track

Prognostic Impact of Time from Diagnosis to
Treatment in Intensively Treated AML Patients
Real-world data of 2263 patients treated in the AML registry

of the SAL Cooperative Group Germany
> 15 days

AML B Start

Diagnosis 11-15 days Induction
6 - 10 days
0 -5 days

1.00
=
= 075
=
(3]
S
= 0.50 - %
©
=
£ 0.25 -
D p=0.21

0.00 -

L]
0 12 24 36 48 60
Time

Blood. 2020;136(7):823-830

TAT: BREZIEHUTSIRAIEN F TORE

TATIC(E, BB ENATIDHR5T | logisticst®, TFHX/\— MR OFE

SR (LTI B0 FF(CITHF AN - MR OBHESEE N ARSI ER F LB B,

E ML OB FEEEICHEE T Hina. TATOMEMEEIIFE(CER,

BLFIO0I71I2185F TCOABARIREDREDEN L. A0 FEEE
'ftét'“@b\ (£ German Study Alliance Leukemia—Acute Myeloid Leukemia (SAL-AML) )

UhU. BECSOTI2BREIDENH EIREERDEEHD.

TATOIREHEDIZD. IFAIN— MR ZZFVIT TEIEE%Fast tracktL
TEELTECENBRITHARIEEEN S S
Fast trackZEZDE4(XE)
B FRBOEROEFHEN S UAMEE A2 TH BRI EEEMMEL
RIS ENETHD GFICEEAE(CREZEX3)
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isMERiEE(CHlFBFast track

U7 A4 LTOIF RN = NR)OFRER HAMAF=SMeERT ) MRENA
WE LRV F55RID ] geER D E RSA>HhRIEd dFast track

: Bl 4 4 3 H 3 HOESASEHER

o DRSS —IIY-FEZ2RAWVOEIRF/ \(RIVREICE « 19581a¥ : ABL1, BRAF, CALR, CD79B, CSF3R,

DHAEZTELA Q/ZJ(;BU%)I/ETJZI//\)I/AUDEﬁ EZH2, FLT3, IDH1, IDH2, AK2, KIT, KRAS,
?%% (HENAREICKT U CEAAGRE . FDAKGRE. MPL, MYD88, NPM1, NRAS, RHOA, SF3B1,
FEHIFEHDOHA RSI1> e N'HD) STAT3 : HotspotZZEZzHDEDEDHZE()
. EHAIVRICBHBLET S ALANIRDEILFRE (5 . ERSAEENEET Z(PMDA/FDA)EM(E ABL1,
BIMECR S U TWBAZENFIBNTLD) BRAF, EZH2, IDH1, IDH2, JAK2D63&{nFDd+
- ESEENAMIO0YT31 MEEMN (MSI-High) « ZL(FEZHPFETFACERTHS
- ESEEREEELTFEE= (TMB-High) - MSI-High, TMB-Highl(&. sfU72 )

EMERERICAUVTIE. /I RIMEEZAEEIROMICEZIM TR FAISER I3 E2BEMNET
B, Fast track(CBWTEH. JABEIR(CEEESRIVVERAZIBETELTLS
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BNABEF)/ RIVRE ZRNMR SEHR #REERVYAN (Verd.2_20231003) : 57i&E&EF

> ZETHRE) V7> MRIFE (I SZEALEHOTA RSAONFIET D
AAA [4rc BRCA1  BRCA2 MEN1 ~ MLH1 ~ MSH2 MSH6  PALB2 PMS2 PTEN
\RB1  RET SMAD4  STK11 TP53  VHL

» ACMG SF v3.2 OF S EEREEEF
AA » NCCNAA RS BEEEF TEERmX C U CHRERSINTOSE0

ATM BAP1 BARD1 BRIP1 CDH1 FH FLCN MAX MET  MUTYH
NF1* NF2 POLD1 POLE RAD51C RAD51D  SDHAF2 SDHB  SDHC SDHD TMEM127
ISC1  TSC2 WT1 * ACMG SF v3.1(C(3FESEK

> NCCNHA RSA A EBECF CEERY C—EHUTLRVLED
A > TOMDBEEFTEERY C—HU CHRIEREINHIED

CDKNZ2A CHEKZ DICER1I HNF1IA  SDHA  SMAD3 SMARCB1  TGFBRI TGFBRZ2

> —ERDiRX DA CRIRIERDHIHD 585 : 5DOCGPIREIATIEH
B §F 1 AOOCCPIRE(IER
| CDK4 NTHL1 POT1 PTCH1 SMARCA4 SUFU ] FF : 3DNOCGPIRA(CIES

7R : FoundationOne CDx. FoundationOneLiquid CDxIC&&

£F : GenMineTOPICHE& ((AMHELGFERIRENZR)
https://www.ncc.go.jp/jp/c_cat/jitsumushya/030/Potentially_Actionable_SF_Gene_List_Ver4.2_20231003.pdf T42 : ver3.1h5EN,/ ZEEOH O -BLEF
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ERIHERREEIEEF

BIEYRER FREEEF EERN

FIRIER RRRRAEIE APC AD

FIRIERIRRRBERE (MEN2) RET AD

BRCA1 AD

BRI EFLEEDREE BRCA2 AD

PALB2 AD

SDHD AD

SDHAF2 AD

EIRIENTH T IA-TE AR SDHC AD

REE(RET SDHB AD

MAX AD

BEMRUN— ZGEREE
— - JSIXAZGE(=EE

TMEM127 AD
BMPR1A AD
SMAD4 AD
TP53 AD
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[REEEF
MLH1
MSHZ2
MSHG6
PMS2
MEN1
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NF2
STK11
PTEN
RB1
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TSC2
VHL
WT1

EEREN

AD
AD
AD
AD
AD
AR
AD
AD
AD
AD
AD
AD
AD
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Aortopathies

Arrhythmogenic
right ventricular
cardiomyopathy

EETEHERE
BEEEF

YV V

REEEF &R

FBN1
TGFBR1
TGFBRZ2
SMAD3
ACTAZ2
MYH11

PKP2

DSP

DSC2
TMEM43

DSGZ2

ERIERE

Biotinidase deficiency

Fabry disease

Ornithine transcarbamylase

deficiency
Pompe disease

AD
AD
AD
AD
AD
AD
AD
AD
AD
AD
AD

Catecholaminergic  RYR2
polymorphic vent- CASQ2

ricular tachycardia 7RDN
TNNT2
LMNA
FLNC
Dilated TTN
cardiomyopathy BAG3
DES
RBM20
TNNC1
REEEF EEER
BTD AR
GLA XL
oT1C XL
GAA AR

£ ) LEEFTICE W TR O BT RETEHD
SBAREXEOAE. RN CHRZRET IS

> UZAMIOEBEGFCOVWTESEORRMESTENS

AD
AR
AR
AD
AD
AD
AD
AD
AD
AD
AD

Familial hyper-
cholesterolemia

Hypertrophic
cardiomyopathy

TDMDIERTE
REBLEEE T

LDLR SD  Ehlers-Danlos

APOB AD  syndrome, COL3A1 AD
PCSK9 AD  Vvascular type

MYH7 AD  Long QT syndrome KCNQI AD
MYBPC3 AD types1and?2 KCNHZ2 AD
TNNI3 AD  Long QT syndrome

TPM1 AD  3; Brugada SCN5A AD

MYL3 AD syndrome

ACTC1 AD LQTStypesl14-16 CALM1 AD
PRKAGZ2 AD CALM2 AD

MYL2 AD CALM3 AD
BIRERE REEEF EEER
Hereditary hemochromatosis HFE AR
Hereditary hemorrhagic ACVRL1 AD
telangiectasia ENG AD
Malignant hyperthermia RYRI AD
J YP CACNAIS  AD

Maturity-onset diabetes of the HNFIA AD
young
RPE65-related retinopathy RPE65 AR
Wilson disease ATP7B AR
Hereditary TTR amyloidosis TTR AD
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Annotation
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Annotated VCF
1

WGSERTIE. —RREMT —IN—-AT1%FKEmD 7 LUIVSEE Dshort variant
(SNVs +short indels)At, 100,000/4A<&HENS

Filtering

!

Filtered/Annotated VCF
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BRI 7> MOt

I

Report

BIEARDE. V7> N5 EF (CBILIE TV T B
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- ) \7Big, (exon, intron, promoter,::-)
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RIREZHD MBIEF I\ RINRBEICH TS

DPABGF)\FIIRE ZRNPR EE8RR HEEERVIN
(Ver3.1_20210815)

Gene Variants* P/LP
BRCA2 41 8
TSC1 28 0
APC 26 0
BRCA1 18 0
MLH1 17 1
PALB2 17 0
7SC2 17 0
PMS2 16 0
NF1 14 1
TP53 14 5
MET 13 0
MSH?2 13 0
MSH6 13 1
ATM 12 1
CHEKZ2 11 0
RET 9 1
POLE 7 0
POLD1 6 0
BARD1 4 0
CDKNZ2A 4 0
RAD51C 4 0
NF2 3 0
RB1 3 0
STK11 3 1
MEN1 2 0
SMARCB1 2 0
VHL 2 0
BAP1 1 0
PTEN 1 0

SUM 321

FLAA
FENET
EE
Btk A
FERRN A (mosaic)
FERE

FERRRNA

BREPPUAE

FRiE& _ERZ

BMA (CH)
iz YA (mosaic)

FFAREE
BISZARD A
FRIRRREBER D A

(SHEH)

FERRD A

XEIFR REREDRER

DI JUR—b: 1248{5F
906/\U7> K~  (3054EH)
(3.0 variants/case)

MAEEFN\RIRE ZIRBFTRBERR
HLRERIVA MSEADEEF

PTCH1:c.724C>T:p.Q242* Likely Pathogenic
EEHRENA

BE(CERPRAYI(C(E

EKMSBHEREF (GorlinfiE(&#F) DFZih

6.2% CiE{R4HAEBE N HIBA

* Sequencing report(CEeEeniz/\U7> MR

rg /305EH!

2021.6.30.-2023.5.31. BHEET—%4
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—RBPFRRFEEDRA >~ (2)
o \UFY MNP

v' ACMG/AMPJi 4 RS54 2(CZEU TPathogenicityZ s 9%

v —BBDTranscript variantCOAHEZENETB/NUT> M ?

v IS/ \U7> M2IEd— ReEE, 4> MO EIED/\U7> MCIE (B]JEERS) RNA seqZFD7T —AE5Hi
v JNUZRTPUIBEE (S ?

> BAGFICEDOTACMG/AMPHA RS > TRENBEEDHRHGENERDZIENHD
(null varianth'wa9 UHPathogenicE R B3R TR, 1RE)
> NAF—R2transcript variantO#HFZENDDIZEEHD. B FDHEEERKNMELLRVENHSD
> B7VIBEE (30%FKiERE) THREUSNTUVBRIZSTETMIZEDAIsEMHEHD
(25 ) ©EEARTTRTTOETEHAR RS OFEUEE (T 30X BIETHDHIMAEHL L CEDBHD)
> &5 ) LAT-HIBEEENMDEEVT . REHRENMMEA (REZSR)
(AR RETBDIELET. /U7 MIREARBEN O] EERBD(CEANE)




27 ) AT FERICH I IIRGEHRE OB EE

(25" ) MR T — 9 DR E =1 *)
- FEATZEEALEITIZISO9001 ., BERBPIO NN RESEIRARRE—TEDBEERNKRHSN TS
- BRERARET L — ROHER, #B3H VBN TUVREIEESRL (Research Use Only TOREE, #28N AHLSNTULS)
- B S (LR TR * AMEDEFTH'A (R3-4FE) (CHIIEEEIE
| EEEZFD—EBZRIET DEF (EK29FEEES7S) | DRT
REREDREEED T LTV

[ERERIRE LU TDREEHRE]
mBAE RIRINE DB RETRERIEETFES
MBI T/ RIVEE fRE%/FEFRER SNV, short indel, CNV (—&B)
BIGMHEE (ER)EC T/ RINEE FEARPR SNV, short indel, CNV (—&B)
o RO TR RBL TSCL/Z - mia/segag SNV, short indel, CNV
BB FIIIINTA MEE* FEIRPR SNV, short indel
BB FMLPA JEFRBR CNV
NA9O7 A LEARIRHR fRIR/FEMRPR CNV
G-band/SKY3% {RP&R/IELRPR AERESEER
FISH% fRPR/IEMRPR AEAESES

* RESHLCIDMIGAIREMER T RIBEERD
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o BFREMRIBRICEASNDIERA . RIEANDRZE
« on-tumorhoff-tumorh** ? (RE(CSEZER)
- BFEEKBOEEMN. 2B, WUPEE ?
o RKADBEBEIRRIL?
o KIEDZTLIESDHE ?

. =~ 2t R P, * on-/off-tumor: FATXISROEZEEREY/ V7> Mg EN
» at riskEEZASNBFKIEDIRIL(S: * BEFEOBBIEAREN TV RENTUAL

> BBENOERMNEEE (EnPRR)eHRIEE. AA RIEOXZ (T LEHNEE
L<RRDILEHD

» RAD7)23FE)T 1% SBRICEVWVCRREIRET IS

> RADEBEMBIRINIINADZE . EROVTOERATRNREERIENHD
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