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EQE 7ol Zh Thol=ERle 6%elleH, S| A% AT U Rl FAAF 4500 Hiet
HA A =2A|9 7| &4 A FodRe SRlsiAH.

NGS 715t 42 s g AAke] QPa/d2 AL T 2R 9 ok, AAMT(mES)E, =AW
A€l Hol B7FetAnt. & HAF & J ZANYAES Hs B3 giolt). 4
AT (U] AL v 2 AT 1HoA H1519]a, BRCA Ed¥o] AZoA Sanger G714 EEA]
(germline BRCA, gBRCA) tH] &84 AKtumor BRCA, tBRCA)] Am}&-2 5.7%(2/358)&E Bl
st.om, 1 U912 AFtsAe] Q711 A0 Hlstt.
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A2 FA[AR 24909 IDR, f44E A 2 2 =25R3ol| sl Hlstaet. el
A 718 Y [ARAL tiy] SAAAY BAH5AA EA0l9] DR H| WA 3HOA] B als)
et PIK3CA 47 #o] & DR 2HolA B8R, o] 5 182 HR+/HER2- 35 tha
RT-PCR ] S4AAL9] IDRE 46.2%& B15t3th UM A 1HOJAE Sanger G714 FEAS
T 2 Aty o 12F A9 i8] SAAA] IDR 10.9%, 22+ A3 ti8] SA7ALS] IDR 5.5%
& B3I, Sanger F7IAEEA 13} A9 Al vlFEE 3719 A9 W] & E9(hotspots)d]
d&(exon) 99+ 209] W2(10% HITh Wol&o] ¥lo|itt. BRCA %12t #lo] & 1HolA /3
H(77%) WA} Sanger F7IALEA(eBRCA) HH] SAIAAKBRCA)S] IDRE -5.71%2 X151
o} §42 Sddolof] T oA 2 X EHRS-S BIgh 292 & 6HEH AT 53, SHEY
1H)of| A It H5A 0 tiAk 182 BRCA HHo] 47, PIK3CA ®o] 9o] &Rlx|o] oF
AAE-L 7.2%(13/1807)°01902H, o] F WIAE 5Folv S50 DA H&QokE AH-Z
535 THAF A2 5.6%(10/1808) At thik PIK3CA Ho] 2} 5 33%(3/998)= SR
AE F7HH 0 R AlFotal HAXRE ottt A3 Fet tiA2 3wollA EaE ek 33H F 1
A AR} Hol golo] whE JAAH tlAL 14.3%(5/357)0]112 ™, o] % BRCA2 & Ho] &
T2 QAT W2 8.5%(3/357), °1F WA Al i E 222 40%(2/57)7F F=FA
Th2 A 82 uhx] gofch thE 1#o]A] BRCA, PIK3CA Wo] 89l & ¥AX|7 YL A8
7h53t Hol TRttt 6.2%(5/818) AL, AA ti4d 3.9%(5/1278) & SRI=| et LA 13| A]
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2 2304 BaE 9t} 21 5 1ol 4= PIK3CA #o] g1l w2 PI3K AAA| -8, PI3K <
AA @5, AKT AR 522 FAcks DA A HHAE7T 7hsgt Hol 3 it
13.8%(28/203%), AA A} 6.4%(28/440%)= SHR1=]Qict. k& XA (best response)S &
ExkS(partial response) 14.3%, U W(stable disease) 35.7%, ZAHAH(progressive
disease) 32.1%%11L, 17.9%= Al Aufisiict. Ad/gd/AHold et o 182 o k=
S SHksH A 9 Hol4 §HIH(1)ol 4] BRCA2 ¥ol7t €919l Olaparib BFAX|E& v =]
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AH5438)(European Society for Medical Oncology) (2024) 7ll=2lRl HE A}, A4 &
ulolofA] Z9F 78t NGS AAR= AANE BRCAL/2 BARE T3t 2 glon, HAX|57} 7153t 94
A} #o] 8-S PIK3CA 30~40%, ESR1 30~40%, BRCA1/2 3~4%, PTEN 7%, AKT1 5% H15}3ic},
TS NCCN (2024) 7lel=giRlof w2, HR+/HER2- 3439} thit PIK3CA ®o] 811 A] Alpelisib +
Fulvestrant 859, sl o]/ug PIK3CA/AKT1/PTEN Hlol2 74 79 Capivasertib +
Fulvestrant H-8E0}E 23} oA} S&2 77 A5l

U 3 AT EARRE Q5 AFAAIE BRCA HAR] 07132 7153 0] JIAY Yol Akt &
oz At oz AZEA. T HR+/HER2- 3% 5 2F 50%E AHAI5k= PIK3CA/AKT1/PTEN
Ho |7} QlE =4 AP E= ol FHIdolA| Capivasertib©] Fulvestrant@} H-8Q3Ho g =y
A1oF4] 5715 HigltY.
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1. H7HHZA

A A7 | A A 718E 54 s d A A 113 @ Next generation sequencing technology base
genetic panel test-solid tumor] < B4 11 F Y SRIO] HAof| A HARS: 25351 T A~ 71 9]
S0 slto] 2 FAJsle] SE11, o)S i @7 QRS B chrt AHI ¢ Bl
$72 BolZ BAl0] AFoH= FARA Amok Al 9 ARHISA ol 59| BH o2 ol gt
A H 71 A GEA (next generation sequencing, NGS) 718F 544 s d HAR= 20179 39 5-E
ZAF AEFo] EAREE 50%= A4, 20199 5¢ Pt Foi7]E S = ERAIFEE 50%/90%
H7, 202319 128 ERIFHE 50%/80%/90%= M= o] ALg-Folth. & AAR= 4195 7]&H7} §lo]
Holshe AANR, FoRARE F9 E2d o,

7k vt diAl mrleo] EAShe @AIRCNA 71€71e vl 789t SRtollA & AR Pd/d
4 83 5ol thet ZAE ERIskarzt, 20248 A3A} o778 7H 9212024 3. 8.)°14 A|F7}
AgA 9 29193 T (FAZTIHL 391, BT 191, A=A st 191, T2 W 191, &HH+)
191, 231103} 191, ARla} 191, 2717]ekols} 1208 Aloftol A Saslaic

1.1 7ty 2=7l= 7L

1.1.1 XME7IMERA(NGS) 718 RHXL IS HAL

o
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rlr
o,
Fm>:
>,
ﬁ
é‘

NGS+= =35t 7119] DNA %= RNA ©Ho]| thgt 7228 QB =0] A DS thatid 2 A Y(massively
parallel and high-throughput sequencing)ol=7|&2, -F4A(genome) F= E AR £E4
HE O] W3PS AHetHNagahashi et al., 2018). 2000t ZRHE] AJ-83515]7] A28 NGS HAR=

7122 Sanger A7 14 B4 BI3f A2 vl 8 AREe 2 G841 A B4E 73 THGagan



NEC

et al., 2015; Shendure et al., 2008).

FRAA o LAY sh= Hol= ARKtranslocation)t 22 FAA EAHl(chromosomal mutation),
A &Hsubstitution), AU(insertion), A<&(deletion) 5 &o] F=AHO|(point mutation), 5=
(amplification) ™} 22 EA=H0o](copy number variation, CNV) 522 £53F 4= It} o|3gt
Ho| =2 ERIsh] YsliAle 1 SFol weh ohafet &Y RARPEARS: AREsfiok sHAIRE, NGS&= A2
FY] AAE 7ML thefet HolEE 7t Wofl &RI 4= Q1= “d0] AtHMorton et al., 2024).
DNA AJEA(B714E =) A Y] J el et A7 544 A8/ (whole genome sequencing,
WGS), A% & Al@Al(whole exome sequencing, WES), Bl 3'd A|#Al(targeted panel
sequencing, multigene panel sequencing) & Ud 4= QITHIE 1. 1)(AF2 &2 A, 2022).
/1 NGS “g#H]0l14 AE(DNA E+= RNAXS 141510 7|4 Fi41E 5171 flshiAl= NGS A8 2go]
R8s} ol MES ¢73 2Z(fragmeny) 0 & FASRE F, F Bof] BT AVIAES 7K
=722 2E =(oligonucleotide)E Eol 2rolB e H(library)E A&sk= Zoltt. ol
TH=ol7l golEejelE 71 2H¢] §lo] NGSE otod HE DNA9] HlofElE di= A& WGSE ohH, Uok=
FARE 299t Hux} giohd EA5IaA} Sk §42] DNA S22 RNAE Adsfof gt} o|A&
71 (target enrichment)©]2} 5L, ©]F NGSE oh= 2= BHA siid Al8/Jolet gt e AES
SUREAAHTESpolymerase chain reaction, PCR) Z2}o|H(primer) & FE5k= 2 amplicon)
i3 T2 H(probe)E 085t W3 hybridization)sH= 4 (capture) 2= v 4= Qltk PCR
NS P22 HAF QAT B AL, T2 0 = 212 o] DNAZF Z 8510] & HAIQIE 2R =0
FAAL s d G Aatol F-8-5HAI9t, wfid o] {7 HolA AU WESE 35k -9 T2 H 2o
gJolth. WGSE= 't E2] -1 RS Aok 704 155 240k AAE, eAE eAPF R glo

RIEE(introne)= A3 FH IRt F A2 EA IR A4 v A S7I5H, Adthd o= 7 g
184 o7t woA)7] thgol 47887 wobet. Hiil JIEEF} Y F-9{(untranslated region)S

N = Qlo] 24 oy §3A I 28 (regulatory) TR HlolE AET 4= = Aol AUk

[e)

F{E* 4o 4
nopE O

SQH0|E AEY & 9lor], 37 ARo] A8 ZolE B 4 9tk WGl uls) Helsjol s
glojelofo] 2o} B4 ulgo] A} EAo] A sl A7ko] Zojgo] B&Aolct WESE oz
oS- Qg 2919 @ Blol= 4% 7ML, ot we] Wojxl 29jo] Qe 9
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J3 1.1 B ERA0 T DNA AlEde 37
(EA): ABeloREHaA, 2022)

1.1.2 LN FHXL THR HAL

T FAoIA NGS 71E 204 wid dare] 28-S EAstsha (1d 1.2)3 ot

S
L

T3 1.2 THANML NGS 7|8t QFA} IHSZAL
(ZA: Nagahashi et al., 2018)

AFAlA AR @Ak Gl o] 9] A A=A §ES(<], EGFR, BRAF, ERBB2, ALK, ROSI,
RET, NTRK 5)Z Ul3(Cll, KRAS E1H0]) A%, A A wrhle-2 d&she @rliAl E434
(microsatellite instability, MSI), % &d®Ho] F-5Ktumor mutation burden, TMB) —4 HE,
TP53 & oll%-e} TAE {34} Ho] A&, v 9 APEY I35 At L 7|9 4 59 40w
APt o FAF s g-2 HARE g0y el 8o wet S wdS A Algsto] ARgst
o, §3/848/ A sid, oF AM|E EAHo] 1, rER-d wid 5ol A, ml=r S E A 5}
AAt HAAE- oA AAE Y FAA i HE= (1. DI 2o 55249 S5 o]A]).
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H 1.1 Genetic Testing Registry0il SZ2 &l QA QEX} I
=7} 77| s 4| SHX = 25 RHMX}
AKT3, RAD50, CDK4, CDK6,
CDKN1B, CDKN2A, CDKN2B,
CHEK2, CREBBP, CSF1R,
CTNNB1, ASXL1, EGFR, ERBB2,
Centogene AG ERBB3, ERBB4, ERCC2, AKTT1,
o - the Rare Solid Tumor Paraffin 135 AKT2, ESR1, EZH2, FANCA,
o= Disease Panel block FANCD2, FGFR1, FGFR3, FGFR2,
Company FLT3, SF3B1, ALK, MTOR, ABL1,
GATA2, GNA11, GNAQ, GNAS,
SETD2, MSH6, H3-3A, APC,HRAS,
IDH1, IDH2, AR, JAK1, JAK2,
JAK3, KDR, KIT, KRAS, etal.
AKT3, BCL2L11, SH2B3, MEF2B,
RADS0, ARFRP1, CDK4, CDKS,
CDKN1A, CDKN1B, STAGT, CDKN2A,
MayoComple CDKN2B, CDKN2C, IKZF1, HOXB13,
e Mayo Clinic te Solid Paraffin 476 CEBPA, CENPA, CTCF, GNA13,
Laboratories Tumor Panel block STAG2, PLK2, FRS2, MALT1, PNRCT,
(MCSTP) RAB35, CHD2, CHD4, PTPRT,
CREBBP, AMER1, CRKL, PARP1,
CSF1R, CSF3R, CSNK1A1, CTLA4,
CTNNAT1, CTNNB2, CUX1, CYLD, et al.
CEN4GEN
Comprehens Saliva, CDKN2A, CTNNB1, EGFR, ERBB2,
CEN4GEN ive Solid Isolated AKT1, ESR1, FGFR2, MTOR, APC,
Institute for tumors DNA, HRAS, IDH1, IDH2, KIT, KRAS,
LT Genomics and (somatic Frozen 32 MET, ATM, NRAS, PDGFRA,
Molecular genetic tissue, PIK3CA, MAP2K2, PTCH1, PTEN,
Diagnostics testing): Paraffin RB1, RET, SMO, BRCA1, BRAF,
Sequencing block BRCA2, STK11, TP53, VHL, WT1
Panel
CDKN2A, CTNNB1, EGFR, ERBB2,
ERBB3, ERBB4, AKT1, AKT2,
ESR1, FGFR1, FGFR3, FGFR2,
Quest Solid Tumor FGFR4, ALK, MTOR, GNA11,
Diagnostics Core GNAQ, HRAS, IDH1, AR, JAK2,
e Nichols Panclfresh Paraffin 49 KIT, KRAS, MDM2, MET, MYC,
Institute San frozen tumor block MYCN, NRAS, NTRK1, NTRK2,
Juan | NTRK3, DDR2, PDGFRA, PDGFRB,
Capistrano sampie PIK3CA, MAP2K1, PTCH1, PTEN,

RET, ROS1, BRCA1, BRAF,
BRCAZ2, TERT, TMPRSS2, TP53,
TSC1, VHL, BAP1

E4: v]= FPRAY EH0]X|. Available URL: https://www.ncbi.nlm.nih.gov/gtr/
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1.1.3 Ak

NGS 719t 732} s GAERL o Al A #4014 AARE2 (IE 1.3)3 &

Gamplo ssolation and Sopamncing iwary Target arwichmant Semmncing Data sralysn Inberprotation and
ST antraCTEon PrispaTsinn applacation
A 1 L
L|_ g '1 ¥ } j= i
AT
b f‘-
o ),
- |

J3 1.3 NGS 7|8t SHX IS ZAL Tigdabd
(Pei et al., 2023)

GHAIE AR

O MEFE ¥ FdE R M oAte] AAEA ¢ Sxpe] AA(FZF=A, EH 5) A T,
M|z glof A DNAE F=&5t0] A &Rl

@ DNA glol|Be]2] A& NGS A8 [7HEE DNAE Ql4lsto] A4S 4= Q1= AAfefoli= g o=, MES
gt 3712 B4 fragmentation)slto], 5§ 714 EE 7 S8 awE8 2Bl =(oligonucleotide) &
2oiF= golB =] ARt

® EPAAE: BAotaiat o= 34 F-9(target region)2] DNAE A1

@ AEA: EF Aoy 549 9ol He o7 79 fAXE o]Fojzl Hide] AVNEE
£A5to] HolH & 4k

® do|E&A4]: FASTQ(Z A4 21=9] A714E} Phred 4= FA]) D SAM/BAM(H o] ¢4
gAE 119d) glolg A4, HolHE, Ty AlZst

© AT 9 B3 A% P 7%} o] 3l 3, AT L By

S{OF AH

Y WLQHX}

H

—

1.4

Kl
ok

i

UFALZ A Qo= FIAEZS(HIAAZ, 71ZAE, BN 5)Z Bol| 2SI glo] AA|=
EAOIE IJAAIAH NGS AAR] 917 =S o=t Sohn, 2019). A& 2SS A A (fresh frozen
tumor sample)= 7F¢ FZE2] DNAE AlZT = YA T gl A tfi-29] dx2e 22wy 17
otk Edfj(formalin-fixed, paraffin embedded, FFPE) £% £5°% HIHTY FFPE=
DNARA2}} 216H2Q1 Hh5-& U 0 A A|HA Zolofl B & 5= UL VS 2T &= Uk sHAEL,
| 7|& WS 59 FFPE 221 0]-&3|4 = Clinical Laboratory Improvement Amendments®]



NEC

Q5L e 5 Q1S M E FHO] DNAS B8 4 9L, 0] ol &3l AHBHeNGS 7|4t Hlo]e g a1
2 91& A7} Hlo] @A thEe] JAtolA FFPES ARSI otk

B WP el T Aok S71E v A BAPE Y B9 AAH14E)E 984 vdo] glo]
AT QEHAZ R EAAEZIY, 2024). BASAE SlE gl BN Ee @A) sk
ARkt PRI 5] ALG of .2 AASH=g] 7o) SN Herk el §HRjolcHAEOloRERkAR

B 1.2 HASXE DA DY [T 145

no. X} 7|
o WOt MF | SR8 HES ol= ST

* large cell lymphoma, neuroblastoma, non-small  EML4-ALK,

orr

FQHO0|

2
ol

J
Il

ALK receptor

1 ALK tvrosine Kinase cell lung cancer 52| HRI RTA HO|2 & U2 UZ TPM3-ALK,
Y - 7FE 30| GiTE 9f §IQ1 0| gene fusion© Tt KIF5B-ALK
ot FTRLE ZAgtet
B-Raf *  MAPK/ERK pathwayE Z0{5t0{ MEZZE 2 23515
oo Zols %3S B VB00E
2 BRAF protoroncogene, -, Melanoma, non-Hdgkin lymphoma, colorectal ’
serine/threonine . K601E
¥ cancer, thyroid cancer, non-small cell lung
nase cancer S9| 2401 QEIA} HI0|2 22K IS
* DNA double strand breakZ repairst?| 2Iaf],
BRCAT DNA homologous recombination0] Z0{ot= {TMAIZ onsense
3 BRCA1 . ated tumor suppressor G&2 &t ‘ h'f’
[GPAITassocated . of puxiol was Hol= SMK Ruy U dagy
HAE Ao H UM US
* DNA double strand breakZ repairst?| 2Iaf],
BRCA2 DNA homologous recombinationdi| 0otz REXAIZ nonsense
4 BRCA2 : ated tumor suppressor g2 &t f h'f’
[ePAIrassociated . of ool was HOl= RMK Ruy o dagy
HAE ACE H UHNY AUS
epidermal o MIE 2 Y M H0oh= HEAMQ!I ST} L858R, T790M,
5 EGFR growth factor * Non-small cell lung cancer, glioblastoma 89 &  4E7460750,
receptor Ol QMR HO|Z AN US G719A
. HEE SOOI BRI TR} ERBB2
erb-b2 receptor amplification,
6 ERBB2 ; e ki 9 * Breast cancer, stomach cancer, non-small cell S310F
yrosine inase lung cancer S9| #4921 RFX H10|2 L2 U ’
L755S
Gt TCAcycledlA NADPH 4410 20fets &40
7 IDH1 (NXDP(Q+)) ] e Glioblastoma, thyroid, melanoma2| Q1 XXt H R132X
cytosolic , 0= M 218
isocitrate
e php  Jehvdrogenase  +  DIEEE2I0i0A engergy A0 ROIGHE REXI R1400Q,
(NADP(+)) 2, * Glioblastoma2l &0 XAt HO|2 & AUZ{M™ AUS R172K
mitochondrial
T ©HE H5 NI BOfR0] ME BB MY U 0ISE oo
9 KIT proto—oncogene RSl EtS 5 ,ean ,
oooooptOr . GISTOl (AR €9l A HOI2 YR %S Hmutation
yrosineg ki
10 KRAS KRAS * RAS/MAPK pathwayE &Escl= SFAE MZ 4 G12X,G13X,




no. S} s FQHO|
o 25t E2 Aol dgs
proto—oncogene, ¢ ¢ #QI H0|9 LHEXN FMAIZ, LS S0 2 061H
GTPase ol=t| 9| colorectal cancer, non-small cell lung
cancer0j|A] 20| EAlat
MYEN © TR CE TIBS BEIet 33 GiEs
proto-oncogene, 5t MYCN
M MYCN oHLH * Neuroblastoma, retinoblastoma®| &2l XA #H  amplification
transcription o ToEs e e P
0|2 Y™ U=
factor
MYC
proto-oncogene, * AXE MANAMEHE XAH5H= A2 ©f MYC
12 MYC bHLH e Multiple myeloma, Burkitt lymphoma §2| ¢! amplification
trascription FEIX HO|Z ABX US
factor
o MIZ MSHEHEO| ool MEZEES} Y Y S2
NRAS XHol= IS &
13 NRAS proto—oncogene, * LCIYst AELQ| QI QT HHO|Z UK JUCH, 6125%?;(3)(’
GTPase colorectal cancer, non—small cell lung cancerd|
A HO| Y BT =2
platelet derived ¢ M &= M0 2HO{ol0] ML M Y FHES ZFH5 D842V, exon
14 PDGFRA growth factor =9ggs & 18,12, 14
receptor alpha o GISTY WEAQI HO| RXAZ LN US mutation

SA: AFAGFSHA, FAU A7 B4 HARE] A2 HolsiA gl A5 sfdA (2022)

AAE Hol(somatic variant)= GLH7]A<E HHol(single nucleotide polymorphism), AUZ2<&
(indels), FAA] e Lo oJst §3-4 XK fusion gene), EA|4 Hol(copy number variation)&
ILQRITHARZOIORERPAA, 2022). vl= @3], vl= A 45Uers] H Hes]o] 35 29| 7ol =&
ojlA= w3 HERF A7t 152 Fojof 716tsto] bAoA HhAE #olof 2] 93 Aol wet
HolE 4719 Tier®2 728 A Aok JUTHLi et al., 2017). 3F AAEPFOA YA AJ2]A) =2
Ho |7} ol == A5, A A E T AR A AEE HolE IRlsk=s A2 dargitt

r
il

1]=0J8k-5-248k3] ZholEafelo] W= A AA| A Bo](germline variant)= ¥ d(pathogenicity)el
et ZA 9] =5 L 7ol w2t (1) B4 HHol(pathogenic variants, PV), (i) -ARH H-YA Hol(likely
pathogenic variants, LPV), (iii) 75 7|&}Q1 ¥o](variants of uncertain significance, VUS), (iv)
¥ 7Fs/d0l =2 Hol(likely benign), (v) F/3(benign) STHAIR &57sto] AT 22 HdskaL -
B Ho] 2E= ZAVIEES 7 S8kl W 7R A7 &85 0] very strong (PVS1), strong
(PS1-PS4), moderate (PM1-PM6), T+= supporting (PP1-PP5)%2 T-E-HtHRichards et al., 2015).
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T 1.3 Z2H7|2t MM #H0|(somatic variants) &

= Tier | Tier I Tier 1lI Tier IV
H|EHA e H|
RFHAO| OIAIY Z=OAMS ok OlO OIAFN =0 =
2eip s seyg iy | TFID BOH SRES I EH BE BOR | waoe 2y
(il | SAOE7|'|_ il | \_
&= 0|
OoF 12y OX . He 3
X|2H, &N, KTty X|2H, &N, RCtK o HE REA EH"" =7
e b eeT Ol HAEE= ot MANI
{Level-A R |2H ZQH8 7K|= <Leve| C X|ZX z248 7} e SAH0|= HOIY ks
Ho[) = HHO[) M, 8N EQ 40l =3
« EZE Y RO st | » tr%%r%ow FDAZSE 7b LXK o | e EE HRE
FDAREE 2£90I= X229 20| X|ZH0| QAL M AL e U3 H|Qlot 2F
HISM = XIS o=t 2 XEMo| ZatE e oA BETE = 50% HE=
£ Qe BYEAN | O ®EojenM ans | O EE ok ef) 100%9
(biomarker) e HAY X|2ot HElE SoME 20E HErHdd
.+ HEXEMO SNE ZURY | H0| H gl ol HIE(VAF)7}
Of CHEt XI2, ZIEt U 0SS | 2-C AN e E |+ UsEQl ony | mE
ZOFOX|AIR T5tE ZH4Q CI2 HH0| 122 EMR | ot H|O|E{H|O|A
{Level-B X[2X Z=QMES 7IX| HMR|Z IS Q5 QA OIME RR0IEt
= Hopy 9| THAAE M0 AFZE HErddtls
e | HE7HE0| gelst ’é* 7:%%' = H0| (VAF)Zt ZE5|
o

(Level-B TH/0IEX F2d

TS, E= Al
I:I|-EI-IO§ 7-I7<E|7-||_|- |'_|-: j_
SS0A el 2UE 2A
E Az@ol TSy F= N
CERYE
JPIk2 A Lo FDAGIM &
QE X2Hs M22 X822
0|7, H2XAIEMO 2t
O= Level-AZ7t E A=
Ol

o

o

7HXf= Hol)

H2IS0| Bt Y A
TS, Tk AFD A7
BEXOR HEHLL

RIS fSEi
S 12 ot TE EE

OI=E HI0|20H7

QHJHI.'_H'UOIH

Jor & i = rin

(Level-C ZIHH/0IS0I= &2
A& 7IX|= Holy
o E20| AHR HTE Sof
I|Ef I:|| 0:||oI‘| O)\‘Iol [e]]
SE HI0|20
o ofL}o] HEtE of 59| T
H/0Z0S0| AFZEHLY,
Ci2 HO|SY &/ T &

EN

{Level-D X|2¥ =QME 7}

Kl= #Ho| 27

o MAUMGASOHN BHAEX|
=2 ¢t S HO|= HiO|
ROHS

Al 4010k

FDA, food and drug administration; VAF, variant allele frequency
E3]: A1FOYRREIHA(2022). AAHE7IABEA AFHAA Q15 HAHEORE 7ho] Eekl-AAZ(Somatic) Y1991 QHAA]

1.1.6 4

4] SBSIREAAAN 5 ANl ol 8k A A BRABA 1305
Aok 166710] 2

S2IAFUTA si7pAE

RlE|fom, A7

EZo] Tt SARRE CE 1

49} 2},



B 1.4 I AS2AZHR o17tAtet

TE e
M7 | M EELER

o7t (5171e)

2|01 23-40405(2023.1.25.)
XIMICHE 7 | S EMEEX |(NovaSeq 6000Dx)

N01060.01(2)

RIMICHE 7 IMS2M(NGS) S 0185101, DNA 2t0[22{2|9] F7 | MBS BAMok=0l A= X<
=717

H|Ql4=01 22-44285(2022.9.5.)
MK 7 | ML 2 M &R (lon TorrentTM GenexusTM Dx Integrated Sequencer System)

NO01060.01(2)

FUAL 2t0[E22] 7|, MRt 4 /s S2= H2 el 78X &S FAot0 T
ARE5t= AMLHE7 IMBE TR SEAES7 |7 10| 2ETTS ol Y 8H S ME E= &
A2 HA(DNA £i= RNA)S SE0t= LURTNSEYIP ZeE ZHATIH=7|7]

H2l4=21 20-47335(2020.11.13.)
RATHY 7 I ME 24 EXI(DNBSEQ-G50)

N01060.01(2)
B2 YO RO FVIMET ZBMVESTE 7IE HUIMEEAY|Q 2Rl RUAL 201282 TIE, o
FAE7|E, HARHE 715 S22 He Yo RUA F7IMES EMot0] TIE| AIZot= HA

A2l 20-43315(2020.6.17.)

23322 RIMICHE 7 IM S MEXI(DNBSEQ-G400)

2RHS(ED) N01060.01(2)

Jurseeee RS EF oz QIXOIM #0| 52 ASoH| ot XMUEZIMSEMB(NGS,
o Next-generation Sequencing) Q2 SFA MY ZAL| AFRSH= &EX|

ZAIACF

HIQIM5] 24-575(2024.1.23.)

N02030.01(3)

TR Y AR B} EE QpATIO| BN FEF MERHMCADNAA 106740 S+
21 QIR H10|S RIS INSLA(NGS)O2 2A501 SO U HHOIO| HAIQHSIE 2
8 2 EE BXIQHS HEE Mot HelRIHel27))

HLIX[5 20-3975(2020.5.28.)
ZQF 2 QEAIHAIAA(NGB131V-048)

N02030.01(3)

DAY, HY, E/ATY, Y, Hda/qUY, LRY, HEHY §) &t £ Auite ©
& 2% 9 FFPE MZ R M R%XHgenomic DNA)E SOLIDaccuTest DNA I{E9] £

=2 2 MUY IMSEL-INGS)S 2 8471 [Tt
O HOIS EMol0 DY EARMS 2E MM L= 27| S4/AdNe] ZARHSH F2
= Misot= MATEHA=7 7|

A A&7 71 SR BAIAE, QRS HAIAR(HAY, 2024.3.19.)

27 AECjoRE



NEC

1.2 @ty 2=7ls2] sUe 2

1.2.1 =LY

BT

al
=

ron
Okt

s}

rok

o
5 AARE 174 39 ERIHETEE 50% AEFoZ2 SAEICH, 194 59 S Fof7|E SR
ERIFEE 50%/90%= HAF= Ut o]F 23 128 HP/-Ad/g - Hol4d Hlﬁ‘-/\ﬂit*c‘l H A%
B S0%, ol ] A8 A0l LI, 6 FORD UL SR 0%, 2
Q] 6t 9 GAY, 27|Y 5L 90%E HAE o] FA7IA] AR& Fo|tHH 1.6, 1.7).
H 1.5 ¢4 2% 50{-H|IZ0 H|IE 55 S o1&
=RHS Ic =5 =
H1H 2 20-H50 55 & 50 47X [Hs
28 &2 20 =5 M7 I™s 2 AKX
H2% aAM=
M2 He| A=
AR RTRE EXIRTAA
00, W), TSt MR = TR0 TS Q1E B2 ™
27 H=51T MEATME 2P - H|X[oH R0 TE ARSI
2. 2t S=Y QUK SRE 'QYZTHO| MET|E L B0 Bt HE
Areh O M2} 228s W fMAHE TES APYTE A B X2t
5 B K20l 275t 2 L-598-12 MIQISITt
(&8
Lt-598-1 AMIEHSZ 2N 7 HE @K TEZAL Next Generation Sequencing
(NGS) Technology base Genetic Panel Test
01, THEE0 XE 2 AN SO &St 71E) EH20| M2 AZ06NE
2. RNA fusion genes ZAfst R0l A™ERM10%E 7HASICE
(AFYEE S I Xt2{of 12 7|XK)
o3 AEoloEeA RAIUIZIINEEANGS) SLRAL, 915 2
CB013 Y7 OA AZUAZOKMT G 7HAIL) B2 A|2f-THIE A
CBO14 26HK| U2 ARE Level 1 8,664.204, Level |1 12,377.438S
CBOTS ARttt (@ 7H)1), 7H2)2), LK1EHI), LH(1)XLH4), LK2)
CBOI6 (h5), (2)('4)6))
7t QXN QMXIAAL Genetic Tests for Germline Variants
CB001 (1) Level | 11,070.91
CB002 (2) Level Il 15,815.61
L}. HIRAN QEXIZA Genetic Tests for Somatic Variants
(1) I8 Solid malignant tumor
CB003 (7D Level | 11,070.91
CROO7* Z HIAMIZY HAOIN 238 FXA YA FR0x AF
F=E MESHTY
CB004 (LD Level Il 15,815.61

10



H 1.6 Al #Z 0|
TAA ) LHE
H2017-153 REMICHE 7 M2 M(NGS) SERIE AL S047|E A1d

(2017.3.1))
H2017-25% RIMICHEZ IMEZ2A(NGS) FEAH THEHAL HAZ|E S A
(2017.3.1) MG 7 IMEZANGS) REA IHEHAS] S0itie A 2R HE 222 EE b0%2 /Hg
H2019-753 RIMICHEZ IME2H(NGS) REA THEHAS] 212 HE 50%/90%2 7HE
(2019.5.1) o TllY, TOIY, AR €Y 50%
o O AEEY ekt 90%
H2023-225% RIMICHEZ ISR (NGS) FTA THEHAS] 2RI HE 50%/80%/90%2 7HE
(2023.12.1.) o TR, TOlY, MEG HIAMZEY HH: 50%
o TIRY, TOY, ALY TFY (HIAMZY MY He), f8d et 3 22 80%
o 19 AYE it 90%
Y, REY BE, AZZ0REFAY, JENES, 2 S5d UEY, 59
DOAXAN|IZ=OF OFAZITIZ=S{0HO}
O 1o o 1 Oo—o =210

QT YA
YT wEy, BB, B4
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HISOIALS

(HASX|E TA| H2019-752, AlfY: 2019.5.1) (HASX|E DA] H2023-2255, AldY: 2023.12.1)

[

RIAICH G7IMERA J18E QEXF THEAANext Generation Sequencing (NGS) Technology
base Genetic Panel Test) 1 S0E 2
LT [HOIN MASH ZR CH3 20| Qg

D
rr
-
mx
g
oH
L2
Pl
ox
e
nx
>
oln
2
=]
ro
N
M

—
T
H
w
=2
i

7t 20ty Zet H 2R EAt
1) 20 iy Zet2 B11p 20 AR AIZE 22 KTAF IHE0| HIEA| Zeloly] 74

S0l 0y Ta e
U JaA A PRPF31, RHO, RP1, RP2, USH2A, PRPH2, RPGR
g Y GJB2, POU3F4, SLC26A4, TECTA
A=2T0E|EAH GJB1, MFN2, MPZ, PMP22
HINHPIRIC) TEHE A | o0
o3t QRN Mgt s

HER2, EGFR, ALK, KRAS, NRAS, BRAF, BRCA1,

rok
Ogl=
&
my
dlo

oy BRCA2, KIT, PDGFRA, IDH1 IDH2, MYC(C-myc), [
N-myc(MYCN)

AEMEE NRAS, KRAS, TP53

—ad A HHSI CEBPA, FLT3, JAK2, KIT, NPM1, RUNX1, TP53,

Ho =2To 1=o IDH1, |DH2

=4 gy sy TP53, RB1, JAK2, NRAS, IKZF1

L8401, B4SA | ASKLI, CALR, CSF3R, DNMT3A, JAK2, MPL,

R RUNX1, SETBP1, SF3B1, SRSF2, TET2

AHEIDE MYD88, BRAF, TP53

2) RNA fusion gene ZAt Al= S24RHHMT ELQMXALE 022t 20| &
- ABL1, BCR, CBFB, ETV6, KMT2A, PML, RARA
L =71 APy Hi
1) MY WAL ZA
7}) Level | @ TKt 2~307H O|ALE R ™AL 2017t 150kb 0[5t B2
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MEQIgAL

(HA=XE TA| H2019-755, AldY: 2019.5.1)

(BASXE DA H2023-2255, AldY: 2023.12.1)

L}) Level Il : QTR 317H0|4 O|ALE ST 207} 150kb Zst AR2M Ty
AP, STY LY, M2 T0RIEAH 51510 Q1F

2) HIRTY FTA At

71 Level | 1 S 5~6074 0Lt %X 20| 150kb 0|512! Z2
L Level Il : %Xt 51740]AF 0| 7Lt SFAL 20| 150kb Z15t AL
3) CIXsIS
7h R8Y STAAALY] 22 HedE 18] o1
Lh HIS%Y STAEALL 22, TIH Al 13| 21HS HRC=2 & O, XY 2 X2=S Alo]

-

otott F71 12818 e
L. 471 711) S0ty 2o 2IRHE2 "S5 A1 X HAl S0 &t 71E, SH20] 0
2} Otetet 20| M&st

=

ER NIEE
1) 91 71 S0iCh L 5 DRI AU HE S HOISEE 50%E NE 1) 471 7k 1) SOIh DO 5 HIAMEAY TS Ty, FOLY, Hgryrel 32
2 #| 7). Folhy TR B YD T, HOY, MU' B0 ZOILTE 50%E O BOINEE 0%E X8
XZ5i, 019] AFEE2| ©f EAI] ZQOE EOEE 0% HEE. 7L ZOREE  2) 47| 7k 1) S0/ HE-THY B Ch1)3 Hel X, Hol, HgAe 290k
90% HZA| |2 S OISX EIZA0 St SMAZIAIS FEGI0I0F 3 2OIHICIE B0%E X2
" I, TOLY, M DS e ERO IS0GIE OO ChSt R2E0fe] 871E ) 47171 1) S0iChY HB S DHUS Xi9E WES EOlvEE 80%E X8

{

o 0l TSt ALY S S, CITt, MT0] BAT} gl ZR0= 97| 37, 47|12 512,
H71950] Of2i2 U 2 THREFWBARIZR(KCD), MMZO| HE 220 TRt Y5
A 2RSS /301402 3

4 47/ Ch1)-3) ol M= © fixie] F20j= BoleEE 90%E KB Ciat, =0l
£ 90% X/ Al XI2 5 OJ81% EIA0 ChSt SAHAIE FESI00F 3
21 D1 1) Soithl B8 5 T8el A3 S8 SOl QS0 B,
ABIPAL- A 2 SHE 0 310 Y 27ES &

* Tl FONY, Tk T2t - T SRIOIA HLFOIGHs Ok thet 2F ool X
871 U W0l Bst MIAIR,S WS, CI2H, Hz0] BAD} gl PR0s 2| 37,
4712 S, WA0| of2iz Yo B2 HITAZISARIZRKCD), Bl

SE0) Tie} BEUA 2EBS /3 0402

ksl

ool I

3 89019 2-871E 9 ol et ARARY
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NGS 7[5t 722 s dGARE AAISIAAL Sk 87182 M E o

30l w2t A, 19, AH], 7 g it 828 S5t AR
NGS 719E F32) s gAr A SA7 182 & 744 BRI

H 1.8 NGS 7|2t RTA THEHAF HAIZ=H

[
o o
o

iz}

| 5ol I3t 7|, BR
a5, 24 29 71,

7h RMTHY 7 IME R 7|E X THEHAKOISH NGS
21, FH|, REA W0 et 225 S50 AHH0| $21S ZOtof 8

FRUX WEHANS HAISILAL ofs QY722 LS9 A4,

1) Al

TMES 2] 2 OFMO)| &St HE | MA9X0| 2 QEAIAAL 7| O 2 M= QQF7|HO|HA,
SO FIA AN QFERIZIALS] HEHT TILE 33 O[AF 82 0[2{0] Q11 AOIAE Xixm7}
A} Ol2Yo] £7HS BE EZ5H= |t
—otgy -
Al I -
(1) ZAR 29 SIRAAE A S
(2) BV 13} 20| SAATI A S
(3) T712 134 20| QS HE Ba| Hast 90 OJAL
x CIDH ZAt A 9l =S 092 Tyt 9F Tu MO0 B 1, 20] HyIZIp} Usgls 2o
o )t (S oS Bait S s Sreio! S RO 5
2) 012
olzl 7 T X 2 57 20| 191 0JA AIZ5HTL,

S
—| -
A

5
L) ZAE HAIRIZ(HEIA 191 0140 HaHOF &

13 O10] ZEO| U= BT} T FTAIY
|

3) ZH|
sy 7D ABCIIEIAE(0/3: NOIX) 87} i ADE
L) TR NGS SN o5 aeiEel Beois

4) OIW IHE FHd2 OF2Het Z0I5H, 17|22 2ok= I20] et Az(M2Y, HXl, M85, KTt
XX} =+ E= RUAZ0|, BarAL, HE—.“%IJXD% S LHAIOf HIZ5H0{0F 2.

L4
2 e ZopiE o S0l e T QNS Te60F 5
TE ) weoNR rueige) 3 O B UE OO TRt Ak

AEHEE
[ By W |

H,

7h) LAQMAM= TQOKZ0{0] MR 7|2 L HitHo|| TS MIEAIEH S TN |A

Hel=F0|

HEM(NGS) 7|2t FTIXE

AU FHAE HRALHOIA

Lt.

-

20172 SXRLE T

Ho
it}

£ MSol0{0F g

_IT‘_

I§20f CHet W2 E7t HUIMS HUYEAYARE7HEE0A MIESH00
HA Q7|2 S ZX10) Cigh TInt ZAL HAL
B7HEE0| 2ot EA=X|R FRO|A 211610{0F &

ct.

A=

19

E
30
>
P
=
T

p
i
0

d

S QFM0| 2ot HS AIRMTAL[EX] H413 M4
O] S2IS 2Ot 22at0f ottH, = =7t REM Al S SUH G582 HI%

HJIO ~
o 12
o |-O

: %ﬂﬂ%% NGS 78X 2 A BAEAIUS S5 27|22 Adol0] MiEotd, S2 717t S= TIK| fHA
| i

SA: AFEAAAEVH .71 Ed TR

1.2.2 I Yg57|s JHHE

NGS 7|8t -84} sfdAAR] 179 3YEE] '223 109714 AaHY

AT SRS 42.4%= 71 FAI°IH, 224 VIE Ad oM AtEA

SRIEATHE 1.9). g H1IAFTS AmREH, vlad4d 19
18R GHN(17.6%) &0 2 HLeko| WITHIE 1.10).

jas

14

BAAT} H2 470E( 18~ 2149)

T 372 17%=

o
T

A AK31.1%),



H 1.9 SH 0|2 NGS 7|t RTA 20| Y71oigt

(1: 21(%), o 9, 3, 3)

[E] H(1~10
+& (:2,’(31 Z_?:) 20184 20194 20204 20214 202(3;;?2,;()) 2)
a2k A)) 36,243
HTEH(A) 5,337 12.868 21,968 27,785 37,176 (43.492)
[BLUE %) [A70.7] [A26.9] [A33.3] (A42.4]
Z21042) 506
ST 65.6 158.4 285 374 505.2 (607.2)
HERREHH 328 792 140.6 181.3 245.9 294.2
(50%/90%) ' ) (140/0.6) (180/1.3) (244/1.9) (292/2.2)
A0 5,171 12,449 21,287 26,878 35,569 34,578
1012 B
AI22HA/B) 1.03 1.03 1.03 1.03 1.05 1.05
1) AHEEE SAMEERO & Qe AL 7ol T4k
2) 2N 7H-8FH
E4: A7 AR 7
H1.10 NGS 7|8t QX I 3732
(F: 3], %)
20224
£ £ £ =
e A 20194 20204 20214 (1~108)
= F4E HRE |37 HRS | 7Y HRES | ¥ HesS | ¥7Y HesS
A 123,172 (100) | 21,968 (100) | 27,785 (100) | 37,176  (100) | 36,243 (100)
B9 EY
a0t 63,1256 (561.2) | 11,447 (52.1) | 14,131 (50.9) | 18,624 (80.1) | 18.923 (52.2)
J—%:ll:l
HIREY
S40H0F 21,681 (17.6) 397 (18.0) | 4938 (17.8) | 6,636 (17.9) | 6,160 (17.0)
FUdEe 38367 31.1) 6574 (29.9) | 8716 (31.4) | 11.916 (32.1) | 11,161 (30.8)

2X): AR PP

T

NGS 718t S-A42}F (I AAL 7P B E 7139-Level [(S-4A: 507] T -S4} Zo] 150kb ©]5})
712 9195 1,139,860¢, B 988,850 02 FRIE | 1P Y-Level [I(G-AASG 5170 oA} =
SHA}F Zo] 150kb 23} 7]& 9YF 1,628,380¢, HYF 1,412,6509 0.2 SRIEJATHIE 1.11).
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HE1.11 782

= _ FEHZE)
3c AP E] Sri7pxES o e
== LLooo = o2

RIMCHE 7 MM T|HE ORKE TS ZAA - O x A

CBO01006  gacy M 8 WEAMSSARES 2178 1130800 988,850
T [ oo
SIMCHOE 7 MM T(HE O/ T ZA A f— O KA

CB002006 ﬁﬂﬂ;ﬂﬁfggﬂ@ﬁﬂ HEBARES 1739717 1628380 1,412,650
T [} oo
THICHOE 7 | A LA 7 |HE O AR THSA A Ab—H | S KA

CB003006 ey MEE NS REAMIBAHRES 42178 1130800 988850
T [} oo
RAICHSE 7 A=A 7| ©R{R} THE A b—H| @ KA

CBOOM00S o s S TS R MEBAEIRES 1739717 1628380 1412650
T [} oo
XM MG EM J18E M IS AA-HIRTY

CB007006  RTAAA-TIHY-Level |-HIAMIZEY KON 12178 1,139,860 988,850
238 RN HEHAL 82
XM 7 M SR 7[5 M T AA-HIR Y
QERIHA-TSHA-Level I(NGS LMAAM 015

CB013008 o ) s dor sy 1176732 1100490 954,690
AZ5HR pre 22
RIMCHEZ IME 24 7|8 SMXAF INE HA-HIRAS
O™ KIAA-T15{0FH— OIAFA | O|=

CBOT4006  TABM-I-Level NGS YBAL AS 500y 1) 145540 1,271,380

QU7|HOIM Ao S7HHL) B2 Alof-THIS
MESH g2 E2)

A AEIAATIE RG-SR (AN Y 2024.4.3)
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1.2.3 32| 2 A HHSK iz

5 Aot Teislel S9) B 1Y 2 B9 SA oIS BT A3k vF PARFI= current

procedural terminology)®t U AFHY SA| HBAA BA W9k FRIUTk 1] CPT

FEo Az 27 S0 kA EIe] WSlo] wa 81445 5~507)E Balstel 22 19 4719] £

A8, 814555 5170 oo SRS BAst 1Y A7) % FAYE 229 Aot Ak
o

28 EI9ich, YR AR FNAE BAMPE, 471, T B 5 TAA 0 sk giglom,
£ 927 Bl (@S 2ok B402 A HTkR AXSICHIE 1.12)

H1.12 29| 28 U 89| Sy 515}

=7} =5 e
Targeted genomic sequence analysis panel, solid organ neoplasm, DNA
analysis, and RNA analysis when performed, 5-50 genes (eg, ALK, BRAF,
81445  CDKN2A, EGFR, ERBB2, KIT, KRAS, NRAS, MET, PDGFRA, PDGFRB, PGR,
PIK3CA, PTEN, RET), interrogation for sequence variants and copy number
variants or rearrangements, if performed
0= CPT

Targeted genomic sequence analysis panel, solid organ or hematolymphoid

neoplasm, DNA analysis, and RNA analysis when performed, 51 or greater

genes (eg, ALK, BRAF, CDKN2A, CEBPA, DNMT3A, EGFR, ERBB2, EZH2,

FLT3, IDHI, IDH2, JAK2, KIT, KRAS, MLL, NPMI, NRAS, MET, NOTCHI,

PDGFRA, PDGFRB, PGR, PIK3CA, PTEN, REIl. interrogation for sequence

variants and copy number variants or rearrangements, if performed

(& 7z Z=mA HAD

o TAMSH

- Y| SUME E= HMS HA Y= o104, 10074 O&el 2 & REX

H0|1E EX|

- XMIOE7 ISR A(NGS)

at

[CL 0|22 HtO 74O |
4 o= c oT Ve

81455

[y

on 0
ro

AtZ5tH, 0|2 2fsh 227|712 A T2 &
=
o

H

. MR

- ZAIZIE FXF 1915 1512 HBHOI0) CHSO PP HOUS 0[5t AL F71
02 382 1) YsiX 0|92 ZYHEE 0|83t AL BIKset 22, 2) BY
HES 0[S ZNOIN R23t ZNUS | 23t 32

. Oy R

- BREA2H0| ol THY B}

- A Tl = FO[RS B2 BER|RVt AREOUIL 528 HO= fyE= 22

- ZRio| EH| T HEioH 57 P52 T fol0] AL 3 SIB1RE KR 745 0| 52 39

« ool

- ZAZIHFASTQ, BAM B40| ST HREOIE)S A4HES XIS St
Ofl 2 7 2 2 ME(C-CAD A&

- Bix} SOJot RS MRS 7|20 HY0 e HEHS F4

-S43y

- C-CATO| HOIEIS HIZ3H| /7iLt SOI2 9X| 25t B2 HMES TE 4
olo0, 00 Chet LIS 712

e =

- S SOl EGFR, HERR, BRCAT )2+ ZRIEI 57 I2IMS S5 X Raie 2

- RS IHH0IN 2T HE 3 S0 NpIoR MY

=

J
—_
—_

-

-

A
az  DO06-19

CPT, current procedural terminology
£ vl= CPT 2023; 9, 34579 EH|o|A]
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el

Ag0] molA e Agjolu, oF 1000748 Wi B A7 G
58k JeHERR IS, 2017). QuHHOR QoA AR
530]3, sl X W REA RS Tas

o
O,
d

f
rl

T
-
g ot rlr
= 24
2 =

H

it

2

(E

)

N

N

Sl

> fol R oz
E o4 _g‘
o )
o\o —_—
o 19
= <
<
ftes
0,
u
v
EO
)
>,
m]I
3
9‘15
Ir
(0]
X,
Y
rE
ofh
rlo
R
4o
>,
il
o,
ru
of,
=
__):]_5‘
1o
me
T
IS
XN

o
0] ¥H7) 47 = vt 29 82 AP d(sporadic)e] i, A 8=

> O ox

2

s)
A FAR EA ™7} gl HIE/d 2K non-mutational hypermethylation)7} &% 7RH MYC,
CCND1, ERBB2 (HER2)9} -2 k- 42} E<dwo] o o] 2 457 b 343t 2710 Ve,
ojojA E tE of2] /|9 FHA EAHol7t FE olojA yeRdth R0l 2Jjt BRACAL/2
HIZsE Ay oA A9 UeiuA] ge Adke diRZoE EAWHo] gle= AL

285 (promotor) B33} 52 &3] YERdTt.

1.3.1.1 LAQLMX}/AKXMXHoncogene)

FHAE v AR EAS o] (o) (copy number aberration)] 84| F 50% 7 Lol A]
Hygm f3%; FF0 2 £ B919] EAlG7H 57T L= A A Z AA-R1AF 4=8A(human
epidermal growth factor 2, HER2), AIAE 270 =~8A|(estrogen receptor, ESR1), MYC2} CCND 1<

5 3.

® c-myc MYC)

MYC= 8% FAA 71 2494 8q24dp HIAIskAL, 122 /37 L S-4]3 =t -FdRte] 20% WeollA
SE3} 3P0l HE|Ql 1, 3-5-FHhigh grade)t =2 S4183} A3to] Qlo] 7] A = APFe)
AHdo] A= .

@® c-erbB2 ¥+= HER2/neu

QIR = 8AHgrowth factor receptor family)©ll 561= transmembrane receptorg ¢&8}slH
3R] oF 25%0]1A4] S=of| 2ol HpAETE S -FAt] Qs A Al et =84 = AdARIAR]

43 G0l A4 A 02 LSS SR ATE AE W2 ATetn QIS SESit HER2/neu
S0 Tpeo] Sl et AEAE 8 2 Aol '52jo] Z7hElo] 9L, c-erbB-2-32k0] o]

A= Y AfEo] IEFo] gl xS Hlo U A28 Hlth fRQR2 thokst A=Y
502 o]Fo|A 9lom ZZte] 5L 1 £ X 7o tfst §i-go] th2r}, $ 2 & =84|(hormone
S

receptor, HR)®} HER29] &d A= -GHIQFe] A2 7of QlojA] ZQ5F HARFZ 2Ra5ict 54H19t9]

rir

1



HAH cDMAE TH=0]
-rr’q;df':%‘q _quma_ 710 = AT A Vdolk= Q—Z\——M@?‘ﬁ@ﬂ (inmunohistochemistry,
[HCO)O| 9JgH4] 0 & AHojR] o AEZ A 4~8H|(estrogen receptor, ER), T2AIAHIE 4=8A|(progesterone
receptor, PR), HER2, AP|EARFE] 5/6(cytokeratin, CK 5/6), ATME34 4~&A(epidermal growth
52 53l AF(luminal A), IBF(luminal B), HER2-positive(F43%), basal like
3 vl 74 OPOJ_E s 4= UtiRosa, 2015). basal like= ER, PR, HER2°] 45233 (triple
negative)°|™, CK 5/6 = EGFRO| ¥4 A EQItH 1Y 1.4).

Intrinsic Basal Type
Type

Histological Low to inter- Intermediate to  High High

Grade mediale high

Breast 40 20 20-30 ~15

Carcinomas, %

Most Common  ER positive ER ;uyeaker} ER negative ER negative

Marker Resulls pp ocitive F"D@”'W_ _ PR negative PR negative

HER negative fg gﬂi‘:'”ﬂ OF  HERZ positive  HERZ2 negative
Low Ki6# 9 - CKS/6 positive

HERZ positive: EGFR -
or negative positive
Higher Kie7

Prognosis Good Intermediate Poor Poor
Mutations in High frequency
TP53 of BRCA1
High rick of mutations
relapse

Targeted Hormonal Hormonal HERZ-targeted  No targeted

Treatment therapy therapy therapies (eg, treatment

trastuzumab) options
I 1.4 {42t 2X}0t&(gene expression)

(Rosa, 2015)

ER T= PRO| P 4% 57 $1L 228 A= a7} e Aoz &2A Qo ¥ HER2
IPEE QO] A9 o FAHo|a W2 A| g ot= EA o] YA Trastuzumab (Herceptin) gt 4]

A=ZA7F LA I F-8/92 H= AR "J(Sposno et al, 2023). Z1&4} HER20] tgt -2
=zollA drtEE A HH¥o| oJ 0] AAMIE 0 & [HCE 0]856157]
wZoot. Ao Hds 4 H, A S L M Y 5ol Wt ol
AFE B 4= Qlt}. HER29] HAMTHO = dé%f JIAH2] -3 (fluorescence in situ hybridization,
FISH)2 [HC2} B wolo] 2 Wizt el e o] IS E A= o= AEsH4 07 thill A\ T} QP &9l
DNAE o83t "iHol]7] —EOIE](Kallioniem1 et al., 1992).

®ESR

R Ao SR DNSOl 2|4 24-8sto] f-28}e] Had-S 8ok 84 (nuclear receptor
famﬂy)oﬂ 251 A 2 ERe(ESR1)Q ERA(ESR2) T 2571 9Ith ERe= 68 G4 A2H6q25.1)0
A7t ESR1 AR oA WA= 67kDa 3719 ©@Hi&oll, ERAsms 14W FMA|
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&2 (14q23.2)0ll ARG ESR2 F-314] 28 A== 60kDa =7]2] Thligolt}, ESR1 = o7}
Fe=Ea¥ U ER+ 189 SAolA U= S8 Sd¥ololthMa et al., 2015).

® PIK3CA

PIK3CA (phosphatidylinositol 3-kinase) 3-AA= M| ZZAI S 7 2 (cell signaling pathway)°l| 3#o{dl=
OlAKSFa A & 5Pl PI3K (phosphatidylinositol 3-kinase )9] alpha isoform (p110e)& ZE5=
FAte]}, PIK3CA 5744 #ol 7 Hhge -2 downstream pathway 2] @AHIEAISK constitutive
activation)= -FYo 24, Al /5 ohil Y/ 14 IALRE(regulation of apoptosis) 52
BollE ;oA Hck. Fae] 39 WEHIR =] et A4 R A8 R1983 Aol Qurt. 7<) oF
70%C] 3o LA HR+/HER2-& WEFH, o] & F 40%°14] PIK3CA Hol& 7H]= Zo=
de{A Qlch

1.3.1.2 SYAMKRFEXHtumor suppressor gene)

Ais(genome) 2] S FAGH=E RS 444420 DNA BEAIE H-stA 2480, S0l
Yo 2HE DNAE ES3it) ols F 43 E34 3% (mismatch repair), F2EIQER|IE &

3% (nucleotide-excision repair) 121l 9718tk 312 (base-excision repair) SAAE 2Hsk=y

r

—_ =

ol oA Hol7} A7 LAAEe] EXJQ1 FAA| EQFAJ0] YERATY. oA EQFYAIS Al Edwel”
AFo5] ZA T =S o1, Tro] 345 DNA 32+ £A12 o]ofzfa] -8R} o|=/d 3} o[ 75 4-419] Y9lo]
31, SFIAGHA} 715 A (loss of function)Z HZAETEH BRCA1/2, TP53, PTEN --%%} 50] it
O BRCA

BRCAL1 (breast cancer gene 1)¥} BRCA2 (breast cancer gene 2)= 2}z G4A] 17q213} 13q12.39]
AAI51H 81kb(1863 amino acids)@} 84kb (3418 amino acids)® =7]7} A4E3d] & 4ol
AA7HA] 8151 - BRCA FAAH] 7152 SYAARAAZA AA 9] L2} FAd(integrity)=
Aok A= 5tal DNA 5o Aot Al237] 28, 304 AAE 248 50 Hofsk= A 0 & FEA
U} BRCAL EARI01E 711 19 $RAke] 2215k4] A2 A 20] Eal7F v 11 350 2 2)3} 7 A7}
S A2A S oF At H i A2 Skt T2 84| 34901, p53 &AM 7 S5t
HER2/neu #&o] gltt. BRCA2 SRl ¥ HA4 e A 8] 245H] 243}
ZAlo|E HolA] o=t} AR -RHQtollA BRCAL/2 E80] ¥le=Ao] RARE &A1) 2F 50%°11A]
BRCA1 ©R ¥Hglo] ZhAEAY AAEEY| 11 7142 g7 o884 (loss ofheterozygosity:
LOH)Z} promoter hypermethylation®]™, BRCA1 Ha A= L of| 501z}2 A8l G, 2000).

o o B B IRy

@ p53 (TP53)

TP532 442 20~30%°l1A] EAHo|7F =11 170 HAA| g2 AxJeict HARMIGS], DNA
A 9 C-T A5TA Y2 28 3FR-0 = Yt g B9 AHIFES ubiquitination)&
Sk= MDM29} o282 5h, TP532 DNA 40| Q& 7% Qhlste]o] 43 H 7 §l9ol%
HE(post-translational modification) 22 FFSIEIT}. TP5300+= 200078 o2l ©d ¥~7| wHol|7}t
Hueglon, Bett 7150l tishal= oFa] A7 B Bagt A7golt 2/3014 thie] A Hol=DNA
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ols

AT Jool FYY/ AR st o] F 85% w7t AAGAOR F p53EY U Bl
olefat il Rt 2710 Wele] $Y), 22 53 57 Ao Wm o % At vl
Slckar BTslo] B PR RE s AASE ] et T B 4 oirk

® PTEN

PTEN (phosphaase and tensin homologue)< PI3K A1 &A= 0] o} B2} 2191 AKTO] tish
FAA= b Esas(phosphatase)oll et FAAAIL:. wWakA 079 Vs &4 B Wols
AA 0 2 AKTO| Al BE ASE SHAZA "ot AT §191e] o= =49 Cosden
SISOl A= o] AW = Qlste] FHd ARkl f17o] F7tsHA Het

1.3.2 RTXHAEAL

TP A st FAAAE A AAYTRH(PCR)-2H, F71AEEH(sequencing), FISH,
o

PCRZ ©o]3uU419] DNAC] &S 7}di %‘3—;17}‘3“9& = th{denature), 1489 AR
ZASHA7] 1(primer annealing), A/HAS 7]7‘%% Z35+a 47} DNAO] AHE A 91 971 M5
THA] 5= 715H9] DNAE THEA| it extension). © —S—J—PQ S HHESHPHA] PCR AHE0] THE0(X| 11
PCR F=71°]| H]&5to] 75kg<2 0 &2 e/ =+ 30~4 03] PCR 715 ¥HE5HH 230~240412] DNAZF
SEHER, 239 DNARRE H7IeA7E 5288 B2 F9 DNAS 552 5= St PCRE DNAS
7\1}0}“ TEEO] AAPYROIA AR E= 7FE 712241 7ot
FAR A7 QAR Sanger 5o 7Rt HElSAIREH L E A2 HE]9 RartgHo]l
HEZo=g olgE1 913, o] 7|¥E& HEeE FFHAe} E’\ﬂl} A719% 71He] AbsshE
W7 EAAPT Lutste] o] Qlet. FAF AA | e eAtz e 55 o549 DNAS PCR=
ol &3 T Sanger ¥7|AEEAE B3l ERI0l 5= wERh

AE

FISH:= EAPN 2G4 AALRZ JAA9] E4 DNA 971449 ZARFE #9517 §i5t Zxo=z
ol-g3ttt. W T= WA hybridization) DNA B4 K probe)oll #A &4 241X & DNA
AR} Bl HARSTALAL 5= All2E9] DNAS RAAIA SL7IH 0= ke & RESARIT. ofnf 32| HAA]of
DNA g7 51 Aot & BA 280 29 5 e Fded S A7ista Aejds wen
B = WA di-35k= DNA 971429 #7573 fAIE 243

[HCE JA % ol= Ak Y Solddo] ofy7] figol d=oz Sol3 ez W &= girt. Eot
A T A9 B vl ThFsHAl LHEFLEA] g SgolA o S
e 2sol| os) Atke W27 = . oS S, AWRERISY] 47 Be AV Ukad] ARl F4e
Pz e Zlo] ofy7] fizof sgetdn] g 47 j’Jr WA B4} oA AAxste] sfalo] WSttt
A FAAFEAR T A4 B EE AR (E 1.13)9F -
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H 1.13 SUXZAL 243 JA| S HIE HE
"= Hlu7|&
KURBAHRHY, HIRTA)
W= PIINEER __E .
. . smsspmue  HURI(ME)EERIA
EIAI-DO:I 7|H|_L|'|C';EXI' %%”E_jﬁ_o._q_f—Ht.%E %‘7|A‘|C§5‘—k|2) (F|SJ|-_|L)§; (|HC)4)
THEBA (PCR)-=t% = AHEADEIS
(SISH)
HAMIIA T KAt
. SOIA 215 TS
HIAMEZA HQ Bixfo] o s
HI R v R Y Qloll 2AI=RE xHFE
g Eﬂiﬁ'ﬁﬁi":gig'&g’)‘”a' SR HER-2 A% 2 M HAA
X{o| al X|Ct ©XxI5} gl OXK} == == —L 19 et B2
i_ll: %ﬂ;%\%% EtO|2M7 LKA X K|(tyrosine Eg*f* S5 015S PP L1°] E"ﬂt ':E,E
2= gquxaocn =l FOMISATIOSNG  gosim 3 Amel  pioimE)/MmssE
1SS Ol Six} AL kinase inhibitors) X|2& /501 M2t 0 50)E IO 30[51
Tpg o JIEMVITAES SIS xmwmas  weismel ojojs mash)
Slet M 25 52 B3t
sa2
FEIF Usos1 LeB3L) LSS L-BES@e) Li-567
- CBOO3 C5672
=
FEEDL Chomu o C5836 C5841 C5673
T CBOO07 C5674
201 o Me3 20 20 EL =L
. (UL evel 1)
AL 7| 11070.91 Level I 676.05
A (DFU-levell) 10274 2415.06 2723.68 Level II: 832.39
15815.61
(T evel 1)
20 1,139,860
ZIZHIE 2088850 124,040 196,100 221,160 21 54,900
27 (DFA-Levelll) 2A142,980 Y 226,050  2AY 254,940 2|21 63,280
5121 1,628,380
°/21 1,412,650
; (C5672) -
EANEZ  (Level ) 340 (C5833)12,123
127,067 52,114 (C5673-Level I) 1,523,161
E] ' ' e,
(2022)  (Level 11)18,196 (C5834) 9,242 CooTaLenel ) 66,42

FISH, fluorescence in situ hybridization: IHC, immunohistochemistry: PCR, polymerase chain reaction; SISH, silver
in situ hybridization

1) HRAE AR SR A A A2~ NS [EGFR Genel

2) Bl FAAEA- 71 A - 7141 FRES- 83][EGFR Genel

3) Bl FAAEAL_7 e B8RS, AWEAnARE(HER2 Gene)

4) Az AMZ)SFFEAHEED

A A7 Qg H8(20249 19), ATEFHAFE7HY Q471 HAFEZE(HA L 2024.4.12.)
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1.4 S| Wt X YT X|E(HAS)

ZIHEAR]Er kA (2021)0] T2 2 NGS 71&2] WA 0 & FF 1441 Holof| thgt Hlo|87F g3
ZA 5|11 a1, e -RdA| A74The Cancer Genome Atlas; International Cancer Genome Consortium)
of|Af= 500 E2] o] thsl} 7148 of2}, RNA =t A7 14E FH, S/47-04 JEE E4l610]
71 A3E FAe]Eof| I7HSIAL Quetal g5kt ESE £815%F DNA(circulating-tumor DNA) HAIE:
o]t o W S AR & A, A BEA (targeted sequencing)2 82 4= 3o, o
TR A5 B8 S RV HEoIA A 2 7420l NGS 79 AR o182t = itk A5 ik(thzt
AAefsts], 2021).

Goldman-Cecil 28 3}41(2023)°141+= NGS 718 2492 HAR= E4 S T 23171 Sl A =0
it SR 2] ZBAQ] B7HE 7Re oA AL AFSIATHE 1.14). U T S| AHEY S
ofstar, FAA wig 59 YA AFARGCIA =& HolHE E85to] MER EYXEAE
ZWEstar Qiet. 12y o] 23t o] ol ke Etstal A& A/ Y] T 7He A 52 alefsto] EhRtol|A|
7V ARt A 5 AIE AEstEd oAzt A4l o] B asial Ausioitth B3 EARS S ES)=
NGS &4 glofel7} X 5 Ae-E 913k QJAEES A bok= et E3lEo]2tal A5st3ArHGoldman
& Cooney, 2023).

Harrison W2Fh #}4(2022)04= 9] B710] whe A mH 27 2gollA] AR = NGS 2410]
FEETT AFsiitth. A7 vl=9] tiqti QA o= Hol7t gl U U= ZoRt He
AAOl tis] E2A 02 NGS AARE 33t} AFsEHtHLoscalzo et al., 2022).

] =2S3RM| E |3 (National Comprehensive Cancer Network, NCCN)(2024)°f| th2 ™, H]|AA|E
H oA AjekE A 2212 B2 0= BE517] s NGS 715t 3318 215t EARITHHS Harsith
TS 5070 ool RS ook Wi AR AlIRFeH, AR T AISHE 0] B4 25k
AL AA% 4= QoA AFsIGtHRiely et al., 2024).

0] QAEFSS|(American Society of Clinical Oncology, ASCO)(2022)014+ o]/ = 254
T SRl A A7 o] SRIRE HIo] QA A mE W2 5 Al S s AR A Al B

ARERE AAIAARE BB AL = F55). A7 18 S A=A+ 7H olde] Hieleu#| 2}

AVFE: 73R, SR R AR HdS
ARESIe] FF AlEAS 5k B AR W07} Q= ol A 4xQlE A= 7Rl e
7}E90] Q= EAFe] 739 A FARRE FAd R o 4 Atk g5t Chakravarty et
al., 2022)
=253l (European Society for Medical Oncology, ESMO)(2020)°41= X134 v]HY
H|AA 2] w9, ABAY, dAad 2 HHt] T WESZ o83 NGS AA 38 Halsiqitt ol
TUY A 47 w4 F7HaEo] WAtk Aol A= tit R ths A g HARE 1T 5

Aokl AGoFet. ESH A4 = NGS HAFFPCR HARS diAIE o= otkal A5t tHMosele
et al., 2020).
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e

We

Goldman-Cecil

Medicine
(2023)

Chapter 33. Applications of Molecular Technologies to Clinical Medicine: Cancer
pharmacogenomics: somatic sequencing of tumor DNA for targeting drug therapies
NGS now allows a comprehensive assessment of actionable tumor markers that
indicate the potential for a specific therapeutic to have efficacy in a given tumor
The International Cancer Genome Consortium and the Cancer Genome Atlas
represent international collaborative efforts to define the spectrum of mutations
found in tumors, mapping the genomic landscape of cancer. These efforts
provide a foundation from which to develop additional therapeutic strategies
against new targets; however, even when successful, the results may be
short-lived as therapeutic resistance evolves. Despite the promise of NGS, an
integrated interdisciplinary approach is needed to select the best therapeutic
option for any given patient. Molecular tumor boards have become a powerful
platform to foster debate, discussions, and overall communication and decision
making for the use of NGS data to select therapy

Harrison's
Principles of
Internal
Medicine
(2022)

Depending on the tumor stage, molecular diagnostic or NGS analysis to assist in
determine potential therapies would be performed. (52 Some high-volume U.S.
centers routinely perform NGS on all specimens, including from the primary tumor for

patients without metastatic disease

ASCO
(2022)

Somatic Genomic Testing in Patients With Metastatic or Advanced Cancer: ASCO
Provisional Clinical Opinion

Section 1: Framework for decision making on multigene panel-based genomic
sequencing with disease—specific approved markers

(&)

When should multigene panel-based genomic testing be performed when there is
only a single genomic biomarker or small numbers of genomic biomarkers linked to
regulatory approvals of anticancer drugs?

PCO 1.2.1. For patients with metastatic or advanced solid tumors, genomic testing
using multigene genomic sequencing is preferred whenever patients are eligible
for a genomic biomarker-linked therapy that a regulatory agency has approved
(strength of recommendation: moderate)

PCO 1.2.2. Multigene panel-based genomic testing should be used whenever
more than one genomic biomarker is linked to a regulatory agency-approved
therapy (strength of recommendation: strong)

(&)

Qualifying statement

Germline testing and genetic counseling may still be needed in patients with
personal or family histories suggestive of an inherited predisposition, even when
no germline alterations are identified during tumor genomic sequencing using
various seguencing panels

ESMO
(2020)

Recommendations for the use of NGS for patients with metastatic cancers: a report
from the ESMO Precision Medicine Working Group

The European Society for Medical Oncology (ESMO) is proposing three levels of
recommendations for the use of NGS

Based on the current evidence, ESMO recommends routine use of NGS on tumour
samples in advanced NSCLC, prostate cancers, ovarian cancers and
cholangiocarcinoma. In these tumours, large multigene panels could be used if
they add acceptable extra cost compared with small panels. In colon cancers, NGS
could be an alternative to PCR

ASCO, Amerian society of clinical oncology; ESMO, European society for medical oncology; NSCLC, non-squamous
non-small-cell lung cancer; PCR, polymerase chain reaction
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Xiong 5(2024)2 314 #o|e} Y A= gt 9 47| ol $-eke] #el/dZ &Rlstr] s HER2+
R 2EK22278) TV AT S AR5 13 genes) HIOTEIE $F4] 02 ZAISIGIH: #4143} thl®
AR 57} HHoT8-2 TP53 60%, PIK3CA 15%, ERBB2 11%= SRI=|Sitt. 48.65% A7 %254
AA-S{(pathological complete response, pCR)}& E 3101, EAF5H4] o}y (ER-/PR-/ki67=20)7}
Herceptin + Pertuzumab B-8X| 5= 7§A%H pCRI}F 3-2J5t o] 1 oH, FEAIE 7| 7Hdisease
free survival) €AlolA KMT2C, TP53 ¥o|7}-R-2lsHA| S715tith. TP53 #oli= HER+/HR-(harzard
ratio [HR]=3.712, p=0.027), pCR(HR=6.253, p=0.027), Herceptin @S] &2(HR=4.145, p=0.011)
SRpol| A A Qm)7t ArKXiong et al., 2024).

Akahane 5(2020)2 97 549, A/ Aol g Fel A f8ollA AFE 228 o] 83 B NGS
HAAHQIAseq Human Breast Cancer Panel, 93 genes)E 5935 23}, A/ o)A oA LdbA
9 vlasto] HEE F7HEIN0l= TP3(3%8)e Xt A9t ATR, BLM, CBB, EP300, ERBB2,
MUC16, PBRMI, PIK3CA 2 1740]{e. T2t A/ ol 18942] 73%(8/117)0llA A& 71s?t
Ho] 9 EA|4= $o|7} FEE|tHAkahane et al., 2020).

Liang 5(2018)2 958 ¥ (inflammatory breast cancer, IBC)llA &/ =] =AM 24
%A} ol & Bl(non)-IBCE} Bl 457] 9I5]l IBCEZHE 156712 TF=x2] AAIE o83t EF NGS
H Hcustom-made panel, 91 genes)& FH5IUT}. non-IBC Ho[Ee= JHEHZHTCGA)S]
197789] AEd Sl gt A4 2utd Ho|H & o|-&sto] v|wsieitt. A4 4x, At
Hol= IBCHolA B2 o7t ERI= A, & 7F 59t Ato|7} IITHIBC, AMEF 2.57H;
non-IBC, A& 1.67}, p<0.0001). IBCOIA ER1E tRl%k -R-dA} ¥ol=TP53 43.0%, PIK3CA 29.5%,
MYHO 8.3%, NOTCH2 8.3%, BRCA2 7.7%, ERBB4 7.1%, FGFR3 6.4%, POLE 6.4%, LAMA2 5.8%,
ARID1A 5.1%, NOTCH4 5.1%, ROS1 5.1%°] it} F-40] AE7]17Hmetastasis free survival, MFS}>
PIK3CA EHold 543 2670Y, PIK3CA oP¥dE(wild type) 4% 101.1719=2 PIK3CA
EAHol = MFSQF 255k Aol AUe™(p=0.002), °lzet #ALS 534
HR-/HER2+0ll4] 1=, HR+/HER2-0A4] ER1=]7] 2k3trKLiang et al., 2018).

1.6 7IE =728t

FHOIM NGS 719E 234F s d g4t B Ql271e87e =9 170] A=A

e 29]0] FEHRAUQ022)0NAE F4 Y 52 Aol F49k HR+/HER2- Sl PIK3CA Mol
BolS 913 FAES) AT =S Besh] 919) ©)27]$B71E SPohink. PIK3CA HolE 7Hl
FRS HR+/HER2- S 8449] 2/t) 36%E A5t 12 glololl A o oF 48739 B4} PI3k
A Alpelisib) NEE T2 4 93, EAHZA ] glof PIK3CA o] Hele Fasi.

r

o
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37187k, PIK3CA Ho] 212 918 1) 27§9] PCR AT, 2) 2709) NGS #-344+ AL 3) PCR &
NGS @A) A= EJ_'&J 3719 A5 EsiA oY, AAPgR =S i 27 E3EokL

TAz0 7] okokh I 717 AL dd I HAF 7F YxAdo] =9tHCohen's ki
0.80~0.86). PIK3CA %—F:E%M &= 787 PCRS ARERF HARE0] NGS 73t s AR =
H-go] 2o 37} E1Ho] HE2 915 PCR 242 AR 4%, FH180] S718I3AH. Z=29elollA
md oF 14075 9] Aol f1e EAF7F PIK3CA o] AHARS] thidoletar 71g sk Bl-8-2 2F 322,000
Norwegian Krone (NOK) 2.2 3= 1t} 2= AAR AR AlRB o] 1ot 2¢hdet A = Qls)
243t w7} o Hlem, PIK3CA o] 2Rl it AAre] Ae2 AAre] 24, A4 aL=Ar,
A 73 % 28 9, A AQARE SOl W ERiAH g5 GAF of o] mE fiyf i 9 E AFE
$3sto] A7 9 = A9S shlsfjof strhal B 115t tH(Flodgren et al., 2022).

N

e

St RO A NGS 718E 542 s HARY] UAFA QFAA FE a3 5ol st ojatshd] AF =7}t
E2(trustworthy) 41 A 715 5o AEE Al5st7] Aol
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ST BANH NGS 718 S AL Qbky 2 Ebd 52
o

wH7157] Stak A
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7P

o

o=
“NGS 7]t 44 TEZAA- TR, TS, Sk, Ao B 2A|(olsh ‘292 o
Fhehy o] =012 A4 sl

- R BRIA NGS 71% A} AR R Edol

RS Agshey] ko ekdsha aakASIAl
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o
i

ol

H 2.1 PICOST-SD MELHE
TE HEE
Patients _
oy gxp o9
I?;iﬁ(;f;t NGS 7|2t R} T AL
[=]
Reference - SRS A MBS -2 (Polymerase chain reaction— extended)
el - Sanger @7|ME &4 (sequencing)
Comparator - 2 EEEE(In situ hybridization)

(R EF/HI LA

- oA EEEE(Fluorescence in situ hybridization)
- HAXX|(M|2) 3 A Immunohistochemical stain) S

Outcomes
(Zateis)

. AL BRI SRS 9 0jyIS

UM QY o ZAALE
. ZEWYZES

- FRIEE(DR)
. RV Y3
SHENS - onme o

- X|=¥S(ORR, DCR)

=
2

ZH1g HIE=Hd, AHES

oo
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7= MELUHE

Setting
(E78tE)
Time
&5 7170 |
Study design
(B123)
DCR, disease control rate; IDR, incremental detection rate; NGS, next generation sequencing: ORR, objective

response rate
1) A& 7153t Hol(actionable mutations): PIK3CA, AKT1, ESR1, BRCA, PTEN

B7PF 9 TS FH] Il 919304 =0l AR thEat At
A Thet AEgol7t SR 9] 85l 2 A (BARAR 1A A2023-2262,
%l o] % Au} =7 k2 Aol A A7 FE Sedfcks FAIE AEfste], =] A
g= AARER 9 AU @ 2412 At FHE Also] 252 9ol "Bzl 2 5| = stk
e S R StolH, oF9] H7] = A o B = A|gkeHA] ekttt
SAAAR= NGS 71847 g'd AAKNGS technology base genetic panel test)]™, o]+ H]-3-44]
2 A genetic tests for somatic variants) 24| =104 &1 7153t 49 Al AR 2| mheb 2 2]
AZAA, 2k&H circulating tumor) DNA, 8N 59 A E S wide] S5, sidol =3k {32t
5 FEslo] AHeElsl7|Z skt T3 FoundationOne CDx (companion diagnostics, CDx),
FoundationOne (laboratory developed test, LDT) 53} o] &30ttt NGS AAF &2HE0] Ao|st
A3} Asto] ESFC] w2t HlolE A&, Fe 59 4d% Afel7t Q1L o] = sl FAF At 7t
H /o] et 927} =yt ol A= 41984 §)71edo] ofd LDTE st etz A o] 28]
7FsstE R 2 grIolA = AA EHEZ AlRksHA] ¢ & SkeiT
/v w A % ¢ B YA EA T 743 Ho| B vl v S 2l 4= 9= PCR,
Sanger @7]A1QEA, FISH, THC 59 9 $4xpdAR 44819t
ATA R T T AR PGS AR T 2R 9 o]k, AAMEE, AN E A xR
Aot o, oA T HARE-2 x3lslR] Attt 832 37T HE E(incremental detection rate,
IDR), -S-AAPE kA A1), 24344 X 5HFE-E(overall response rate, ORR), AR X8 E(disease
control rate, DCR) 5 & #HAIZ Qg &7y} AREER FE 443t 0<da dago] oF
5~10%= +44 aQlof| ofsf WAgstar, AR Aol FHtat dAaeke] 715Eo] = A% 744
LSt RS Tdstr] 5l Aol A| 5443 X AHgenetic tests for germline variants)&
AL Stk SFERA dEAA A W S84 7H BRCAL/2 AFAA|E #o](germline
variants)”} QA== 749, R4S B9l A HolE Halsle s Earshal Qlom, dA joflA=
FAskeray X|= 40| Y germline BRCA (gBRCA)+/HER2- 918 7] $249 2 o] A
S o= E2 S84 (poly ADP-ribose polymerase, PARP) AIAQ1 Olaparibo] 4]2FA]
5|71 wotth A913]o)4= @4 PARP JAIA AE(EA)S Ao & AARE A& H8514

—~
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te AL 0 2 oA Wi 915l & AANE e

| A AT ER1E]= oF 6%2] pure sSBRCAE 53 4
¥= gBRCASF $¥£4] 79 BRCA (tumor BRCA) HARS 27 A3t
&3 HgBRCA) tiH] & HAKSBRCA)OIA 33 s ST 4= = A7 2 /st S
A0t whahA] Fietat TAQe] A9 AR =A7E 9lo] A&7t MR dE 5248 7R
A} Ho](actionable molecular alterations)& A<&dh=t] 7|&3AF tiH] SA7ALS] IDR,
TR A, 2| =HS{ORR, DCR)y2 B3] A|#= 25 H7gsIqith i dadolA /4]
298& 7 T4 -8 Hgenes of interest) 532 AL Ho|(FH)E0] &2 PIK3CA, AKT1, ESR1,
BRCA1/2, PTEN 952 a3M 23S Helol7| 2 sF3ith E3t R ekAAld A= 5 AA AR
T Aol 5EE o] FAA} Holo] wE FAA 5 W F9E AH3t mdnt=E HEskith

B grlof] =5he|R] 9o BXI8Y AE(progression free survival), AAE(overall survival) 2 o527}
A= T dAR A avepr|En 5 HARE &6 AEE A9 A7 adets ool
AHgeHd2 712 AR A2 571 SRjollA] & AARR A gRIehS Sgsto] 2det A=Y

T = -8R SHo] oy, siE-8-2 w3olA ERlsh ] offth= ool TRt -5 AALR T
AR gl ARSEA E A8 AIo] A2 th2H {AL Blol(fH)&0] W2 f-4Ake] 45
7|1EHAR F o HAA 0 2 AMGE= 7, @A naba] 9} 7ol =Rl A 2eF A7 15l FDA 5<1
EE 3(clinical laboratory improvement amendments, CLIA)E A#AoAx 3= NGS
WA ARG HL6HL = A 5= AN 1] FAIRol|A AAF T g vl wohe 22 21 &5k
2= ool

ESF A9 3o A= A= o] @A I flo] SRl wet A = w2 {thelo] BHl=A] Halsta

ol

oY

A

ﬁ_,
N

L il

N
o 12

o do 1o
!

x

1.3.1 132|

=2] floJgH|o]A= Ovid-Medline, Ovid-EMBASE, EBM Reviews - Cochrane Central Register
of Controlled Trials ©-8slo] A|AH FAZ Al F8 FAYo = == Hlo|EHo|AE 236}
ACHE 2.2). AMol= Ovid-MedlineolA AR&E AMolE 71H o7 7} 279lo] EAof| 9| 4451
MeSH term, =294k}, At A4 59 FA752 S8t
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H 2.2 9| TX} H|O[HH[0]A

I 23 MY URL ZF4

Ovid MEDLINE(R) In—-Process & Other Non-Indexed Citations and Ovid http://ovidsp.tx.ovid.com

MEDLINE(R)

Ovid EMBASE http://ovidsp.tx.ovid.com

EBM Reviews - Cochrane Central Register of Controlled Trials http://ovidsp.tx.ovid.com
1.3.2 LY

=4l HlojefHjo] A= o o] 37] FARIZIE o]-85to] RYSIATHE 2.3).

H 2.3 =LY FXt HIO|E{H|0]A

U £ M URL =4
KoreaMed http://www.koreamed.org/
O|Sh=220|O|E{H|O| A ZA(KMBASE) http://kmbase.medric.or.kr/
StEstEMEA(RISS) http://www.riss.kr/

AR Bl F2 Jidolel BWR BolE T Teleiglow, =9 HAYUY ¢
Ovid-MEDLINEO|A] 883t AMolE 7| o7 7 2t g i Z-g33ich =] HAUo] 49
A A] ARSSE AA AZRS 7] E0 2 oy =] AARp A o] A LE|R] Y= o] EfH|o] A9
8% ol Ads| £7gstaL 1Haslolo] AREStH, 7 Hlo]EH|o|AS] B/ YEo] i 9 HE-S
S-8oto] AT A1 A Q1 FAA 9 HA AT = [HE 3] A5k

>
o

1.3.5 7|44

AR L] AAAES B giste] A AAH BHTE U EA AN SR AL 2
Bk FAl i AR Y 5L Bz, £ W) /A 7|2 A B9 571 FEskrt

1.3.6 7I0|1E21Q1 I =L 2igh A

rio

7tolegtel e | YA Z X2 HHAE (Korean Medical Guideline Information Center), =A]|
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A8A- Y EHA(Guideline International Network), F== =HEAUFAFA(National
Institute for Health and Care Excellence), t]= FEAUUELT(National Comprehensive
Cancer Network)olA] ‘breast cancer’, ‘next generation sequencing’, NGS', ‘multigene
profiling’ & F8015 Z2sto] HASILL, AME 7to| EellS E-85te] =9 Q5787718
A Hw5H8], A 7|l A W 7o =EielS 427] HASHATHE 2.9)(AMY: 2024. 10. 14.). ETE,
=W A EARAR, AFOREIAA ookEetduel, HAEIAMARETIE oA
AASIH. FAIA 1 AAdEr 9 HAE T [R5 4]0 XS o]F Af|3]oflA 7o =aql

M URL Z4
710|1=2421
U UM X|E HEAME https://www.guideline.or.kr/
=N M=XE HEHA https://g-i—n.net/international-guidelines-library

National Institute for Health and Care Excellence (NICE)  https://www.nice.org.uk/

National Comprehensive Cancer Network (NCCN) https://www.ncen.org/guidelines/ncen—guidelin

Guidelines es

American Society of Clinical Oncology (ASCO) https://ascopubs.org/jco/special/guidelines
European Society for Medical Oncology (ESMO) https://www.esmo.org/guidelines
5t=22ot5HS|(KBCS) https://www.kbcs.or.kr/html/

U g

BAH=XE https://www.mohw.go.kr/

QU ZOrMLIE} O UZ S HAIAE https://nedrug.mfds.go.kr/index
HYESHMANEI https://www.hira.or.kr/main.do

o AEste] & Hle] FAl9 weiko] Girky B BHL WAL
WA TgoIA s MBS AEste] Aol e 8 47150 B ERS Mesholr
-
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MH7|= b &7 [=
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AAIE HAIK| 942 E9)
- YR EE E7}
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st 017
1.5 HISE L "It
WERSIE Bk T 7 ol4te] QAT SYH 0 Agel, SfAReA Al w08 53] 24l
skt BEYYY HriETE Aredo] wet FRulA ¥R YA E AT (randomized
controlled trial, ©]3} ‘RCT )= Cochrane9] Risk of Bias (RoB), 1 2]of ]2 A8 729

H G, 2 E A+, & A, IS A+ 52 Risk of bias for nonrandomized studies
(RoBANYS) 2.0 S#3= °]-8-517]=2 s3It

1.6 A2FE
AmFE2 AR A A A& Eoto] o B AEALAH 08 Aass Ao et 2os
B T 3 g HEAYT #EE AT 5HA 08 HESIL 0F7t lEA] Selshe Ao

Ao, ABFEY 8 WG o] o EREHAE, AR, A7E AT B)
SRR BB L SYALN 37, A 20 A BB R, vaAe
9, P4 L A3y 23t 5L TSI
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Az el= A4 AE(qualitative review) &

32



G7r&4t

= [ (n = 10,617) =4 D8 {n - BN 214 (n = 5)
(EY: 2024.5,3) (R4 2024.5.3) (HYL: 7024.8.13)
+ Onid MEDLIME [n = 4,238) + KoreaMedin= 71) + Googhe Scholarin= 5}
- Owid EMBASE (n = 8147} - KMBASE in = 4)
- Onwid EBM Reviewers (n = 232) - AISSn = B

- EEHA (h-3,318)

v

13} S O B
{n= 7380

* S S ER AR T WAE 28 - 6,795)

Fap A 8
(n = 642}

- HE 8 ¥ oE 28 (n- 633
Sy ERr G 3XEE = HUEET 0= 12

WS GHEEE RS 2 =1)

B2} OFH BHER, letter, commeant ) £ SlEH
(28 B & coor-roucndl HET | DR 2 n=0)
-ApEo] WA CRaELTE 01 W@ (n = 1050
AR B0 ERANR AR B2 A {n =15
L ] AN BYMHIHAE SBER ZE AT =0

MM RO TNTER THER e N 476
AR B PR A T SE W in=0)
EEEHIn= 00
HE w ¥7tn=1)

R n =19

a8 3.1 2d¥sEr
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e B} oy AR £ oW o R o] F FUWAA Y v ATE AAISE A= 3Ho|UT
A74dY 7= g 3H(Lee et al., 2024; Kim et al., 2023; Suh et al., 2022), 9= 2#H(Gurda

et al., 2017; Rizvi et al., 2017), o|&&]o} 2H(Falcone et al., 2023; Venetis et al., 2022), 7i4ytt
1H(Pezo et al., 2018), =Y 1¥H(Arsenic et al., 2015)°]| At}

A= 2 EE A, Holg, A fetol tiFE-EE AR5k o, 7\;‘10”3 A #
AT Y ductal carcinoma in situ), SHIA 8% metaplastic carcinoma), OFEIHESIQ}

Z(carcinoma with apocrine differentiation), & I{E-E& Hol= A ¥ (invasive
breast cancer with medullary pattern) 59 &50] 45 F3lo] 2= o] gl o FEA}5H4] o}
Y e TUEE Aolsielth. SAAAY AAls SYERE] 89, SUYRE Eiz FHol 1Ho|UT
TY g SF= TTEE Aolotila, widol 23 R38R o= HalsHA] g2 2HE A ¢jsta
A& 2370, Ho 548719 v RS Zebolal Atk BluHAR: T Ee GAZ of&St
Sanger Y714 EE4, RT-PCRo] &1= At
PR/ & 1HoA ﬁ*]’“”ﬂ E—Lo}oﬂ‘:} BIMI2 F 9o H1519l o, o] F IDR 34,
A AE(E)> 69, A Holl A Halskoict.

o

L_O

AR 542 < 3. D3 &t
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H 3.1 MEEA EH
CHAL SERE SHEA = UoNE:S
oy 1RRE @7 @7 ooular sub S p— A HI T A}
EFo@z) 98 3 N gm) Mmoecuarsubgoup, oy S BEHQMG BHXEAH  (ZAH) omy  suy
n(%) (CESINES) (5X)
AAMIOIEE)E U F7IHES(EH)
HR+ 23(29.9)
: _ Sanger
1 KM owmem s= 77 BC HER2+  1702.1) tumor N MASTERpanel  gpp ) - sequencing ZAKIIIE Z7|ZEE
(2023) (409) (blood)
TNBC 27(35.1)
. (138)custom panel
o Venells ynown ool 16 MBC  HR/MER2-  16(100) tumor  (3F)Oncomine  pikacA - ATPCR  — suzs
(2022) Comprehensive (tumor)
Assay v3
ER+/HER2-  57(42.5)
Arsenic ER+/HER2+  1(10) customized Sanger a
3 (2015) HudAL =Y 64 MBC tumor  sequencing panel PIK3CA - sequencing - FIHESE
ER-/HER2+  2(16.7) (48) (blood)
ER-/HER2-  4(13.3)
OfFMH U X|2HS(6T)
o
HR+/HER2-  72(40) (70%)CancerSCAN .
(375) plkaca  Olaparib
Lee = & (110%)TruSight PARPI B )
4 (2024) SHET - w= 180 BC HER2+ 126.7)  tumor Oncology (TSO) 500 BF&CS,%11/2 Talazoparib OFRIME
Alpelisib
TNBC  96(533) DNA/ e 15e pets
HR+/HER2-  20(53)
HR+/HER2+  1(2.6) . PIK3CA AKTi
Falcone tumor/ FoundationOne CDx .
5 =3I o|=2lot 38 ABC - BRCA2 PARPI - - Ot
(2023) o HR-/HER2+  1(26)  blood (324) ESRT (mmunoTy)
TNBC 15(39)
other 1(2.6)
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CHAF SR SHEA F-NIDNE:
o AR Nige Nige lecul b i) 2 ] H| W A
CTo@E) 98 2t N @) MoecuRrsubdoun. ooy o HMQMA BEREH  (FA) oMM amy
n(%) (—.—.—EXI‘T) (57<
HR+/HER2-  87(63) (642)SNUBH
Pan_Cancer v1.0, PIK3CA
Suh = HER2+ 6(4) (89) BRCA1/2 PARPI
zyo B - - RS
6 oz AT #=m 137 ABC Wmor TTG3ESNUBH  ESRT PI3KI S
TNBC 44(32) Pan_Cancer v2.0 PTEN
(546)
ER+/HER2+  44(9.1) TruSeq Amplicon
ER+/HER2-  265(54.9) Cancer Panel(48)
ER-/HER2+  18(3.7) lon AmpliSeq Cancer  PIK3CA
Pezo = PI3Ki OfH|ME/
7 (201Z8> 3aeT JHUS 483 MBC TNBC 91(18.8) tumor Panel(50) é‘il%ll AKT] - - iﬁt‘._%
ER+/ 10(2.1)
HER2unknown ) custom multiplex
enotyping panel(23
unknown 55(11.4) g yping panel(23)
HR+/HER2- 17(37
/ ©7 mTORI
HR+/HER2+ 2(4) - Bevacizumab
8 Gob zuET 0@ 48 ABC tmor | A ey Pren. FGFR - - omme
HR-/HER2+  1(2) P : (Lucitinib)
HR-/HER2- 26(57)
ER+ /
Rizvi = recurrent PR+ Foundation 1 _ ~ ~ OF R A1
9 2017) g2y 0= 1 MBC HER? 1+ tumor (F1LDT) BRCA2 Olaparib x28re
MKI67+

-, not reported
ABC, advanced breast cancer; ER, estrogen receptor; HR, hormone receptor; HER2, human epidermal growth factor receptor 2; MBC, metastatic breast cancer: PR,
progesterone receptor; MKI-67, marker of proliferation antigen; TNBC, triple-negative breast cancer
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NGS 7|8F-R2; sa AL Qg2 AAL T
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2.1.1 ZA} 23 HXI2 9 0|AHIS

—

2.1.2 HAIAINO|HE)S

AU AE) 8-S H1st £92 1Holltk. BRCA E9Ho| AZEofA Sanger G7|AGEA
(gBRCA) 1] &4 A tumor BRCA)Q] A8-2 5.7%(2/352 )01 .01, 71 401 ZoF AH|9] ZHo|
553 Zloz 3RIE|o] AFsfae] 0791 Aoz AFTIA,

H 3.2 AARIE

XXt HXQHXL SC1HO|(n) as =
77(34/43) Sanger sequencing 100% -
: Kim - gBRCAp(26) (35/35")
(2023) - gBRCA2v(8) tumor based 94.3% 5.7%
- 9BRCAW(43) targeted NGS panel (33/35) (2/35)

1) 178904 271 §lo]7} ERIE]o] A& A& AA|

-, not applicable; gBRCA, germline BRCA: IDR, incremental detection rate; mt, mutation; p, pathogenic variant;
RT—PCR, real time polymerase chain reaction; tBRCA, tumor BRCA: v, variants of uncertain significant; w,
wildtype
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2.2 EM
NGS 7%t 414 S Ake] AIAL IDR, S84 OFA] A8(R) @ X|zukgol s H7tstaic

u] ZA7AR] DR ¥]3Q17 3HoIA B steict.

PIK3CA 542} ¥o] 3 [DR2 2HollA B sttt 23 5 1H(Venetis et al., 2022)°14] PIK3CA+,
HR+/HER2- Zo]A f5eH16%) that FAA S8 A A WRS{reverse transcription polymerase
chain reaction, RT-PCR) th¥] SAAALS] IDRS A FTF=22] 37.5%, Ho|2Z] 46.2%=
ZRI= et U A] 18(Arsenic et al., 2015)014= A(exon) 92} 2007141 483t PIK3CA+(554)
4 Sanger A714 BEAE F 2 AL, 13 A3 o] S ARS] IDRS 10.9%, 22k A3
thH] SAHAARS] IDR2 5.5%= SRIE| . 13} A3 Al Sanger 9714 Fi-419] njHE(3H) A=

ol =

2 F-9)(hotspots) 2] R Hol&(10% M

who] Yelelgich

BRCA %14} HHo] & IDR2 13#(Kim et al., 2023)°14 4H77%) ts Sanger

v] SR8 AKtumor BRCA)S] IDRE -5.71%°]31.

# 3.3 F7t 4=E(DR)

B GEA(gBRCA)
o, I A= Ao o 7R AFoHATh

XX} HHQHX SHHO|(n) ==
i b (Emolg) (D+/D-) HAHH UEE, % IDR, %
77(34/43) . 100% _
1 Kim _ gBRCAP(26) Sanger seguencing (35/35")
(2023) - gBRCA2v(8) tumor based targeted 94.3% 5,79
- gBRCAW(43) NGS panel (33/35) 7
i 62.5%
primary _ _
tumor RT-PCR (5/8)
sites tumor based targeted 100% 0
(8/0) 37.5%
) \éeneti)s PI(KB/: ) NGS panel (8/8)
2022 16/0 53.8%
RT-PCR -
metastatic (7/13)
sites(13/0) tumor based targeted 100% 146.2%
NGS panel (13/13) o
o 89.1% B
Sanger (49/55)
A . PIK3CAMt sequencing ond 94.5% :
3 é%ei r15|;: (hotspots: exon 9, 20) (52/55)
55/0
(55/0) tumor based targeted 100% Tst 10.9%
NGS panel (55/55)

reeseq  5.5%

1) 17014 27} ®io]7} ERlEo] HE A2 AlA|

-, not reported; gBRCA, germline BRCA: IDR, incremental detection rate; mt, mutation; p, pathogenic variant;
RT—PCR, reverse transcription polymerase chain reaction: v, variants of uncertain significant; w, wildtype.
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FARZAAL #o] 1ol whE ofA| AE(E) B AmHHS HAltt £ & 6HOA HAsk3IH.

543 S Y 18(Lee et al., 2024)2 BRCA HHo] 4, PIK3CA o] 9] BRlIxlo] SAlE
7.2%413/180%9)°1. 2, 0] F WA 5EO I -55/3%2] Y IAIE-82]ekE(emergency investigational
new drug) AF8-& B3 AR 2 2 5.6%(10/1807) SArt. thit PIK3CA Ho] 32t 3 33%(3/9%)= CDx
BAE 70 & Alggstal #AX =S Bl

U A2 3HOfA BA1EQITE 33 5 1H(Falcone et al., 2023)0114] 5214} o] elo]| u}=
A2 14.3%(5/35%)°191.2H, 0] - BRCA2 5 Ho| &Rlof w2 QVIAIE mi 32 8.5%(3/35%8),
o]% QA Wi H A2 40%(2/58)7t e A & T =5 A Yottt ok 1H(Suh et al.,
2022)2-BRCA, PIK3CA ¥o] ER1 & #8425 w32 42|57 715t Ho] 2kt o 6.2%(5/81%)°131 1,
ZA Tt 3.9%(5/1278) = 1=, W] 18(Gurda et al., 2017)°41= PIK3CA/PTEN 5] Ho]
o] w2 HAX| = w2 14.6%(7/4878) Tt

Hold FHiet a2 23olx] B=|det. 2 F 18(Pezo et al., 2018)0l41+= PIK3CA Ho] E1lof uf2
PI3K AA| ¥-8{combination with PI3Ki), PI3K JAA| T, AKTi JAA| 5-0& SAck= AIAH
§42 TR =27} 7FsSh Fo] TRt oV 13.8%4(28/2038), A T 6.4%(28/44078) 2 RI=| it oFE:
2| Z2HES(best response) =21 partial response, PR) 14.3%, QP9 H(stable disease, SD) 35.7%,
HZ8(progressive disease, PD) 32. 1% 1, 17.9%+= 30| Alufisteict. AetAd/ZAold -4t thiik
1#(Rizvi et al., 2017)2 P FIHES SHIRE A 2 Aol FeH17)ol4 BRCA2 WHol7}
ERIEIR1L, Olaparib #2422 = WA=t A5 & FUHET} 8 /7F Ho|7F A I3 H s3I

)
oy
ox,

uiel
o

AFA

o

|

i)

3

i
2

8

g

d

H 3.4 AMME L X2HS

XX EXQHX ) _
oM oo BMMgRG) DO mz wws %) XZHS, %(n)
Olaparib(1)
BRCAT _
: Lee IBC-NST PARP(1) 7.2% .
(2024) (180) BRCA2 Talazoparib2) ~ (13/180)
PIK3CA Alpelisib(©)
AKTI() 8.5% 40%(2/5)7
5 Falcone ABC BRCA2, PARPI(2) (3"/35)  YAAIEQ or=Exy
(2023) (35) PALB? £ 143% B2 222 9K
immunoTx(2) (5/35) LS
BRCA1/2 O;Zp;;i.?ﬁ) 3.9%
3 Suh ABC ! (52/127) ~
(2022) (127) T 6.2%
PIK3CA pels! (5/81%)

Fulvestrant(1)
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pp!

il (ETeE) =M HARHN) %EEOI EXX|ZH MEE, %(n) X283, %(n)
combination with PR  14.3%(4/28)
PI3Ki(10)
6.4%
SD  35.7%(10/28
4 Pezo MBC PIK3CA _ (28/440) 10728
(2018) (440) PI3Ki(15) 13.8%
(28/2033)) PD  32.1%(9/28)
AKTI(3) nfa 17.9%(5/28)
. Gurds ABC pikaca/ MO/ E;irrg'a"&g(‘” 14.6% i
(2017) (48) PTENS  rGrRRi/Lucitinib(t) /48
SOFARSEOH Ol 2| X
Rizvi recurrent . . STmE= X o=
6 BRCA2 PARPIi(Olaparib)(1) HE M
(017)  MBC() el o1

D) w3 X =l A "X = 27 AL 2t 5=
2) ERBB2-neratinib 17 A9] A} &
3) targetable genomic alterations
ABC, advanced breast cancer; IBC-NST, invasive breast carcinoma of no special type; MBC, metastatic breast
cancer; N/A not available; PARPi, poly ADP-ribose polymerase inhibitor; PD progressive disease; PR partial
response; SD, stable disease.

3. 710|=2tel H =LY

3.1 710|=2tQl ZEAL
Tlol=elale 5 GRS 5B, T 19) 24
AN ol

NS AR 5

S

2A1517] 1ol veeIX 20 b Bol
al., 2024).

ESMO(2021)+= HolAd 74
2123 off, PIK3CA “dei= 3709 hotspotsoi|A] PCR= &1
EARECRRER RS R

15T}, ESMO (2024)=

Q. ESR1°] JA(ready for routine use) A3F

Jtoll A AA|E Al o] A4

(0)=] lo) SN

TTou=x

FE= 2R 7[RENGS S BEARE T AS d
SRl A g ofof ghrtal

ALA|E

ez

=Yg 73

Il G 22| 025 H
AEk= E¥718Htumor based) NGS AAR= thi-=2] F+etoll 4] 4413 BRCA1/2

27l et HR+/HER2- X137

5lgict EHESR] Hol A
A ASFHATHIE 3.5)(Mosele et

RCA ZAHS 23] A 5=
,VLT’_ HER2+:= [HC/ISH BARR A &6lA
NGS T i aALE 4

AHA=0

TE=

L o
— u=

Begart

At AJABFATHGennari et al., 2021). =3 ESMO Asia-Pacific Oncology Drug Development

Consortium (2023)= #10|

agstol &

14 fuer

A 7]= Ao 851t AG5FAHLoong et al., 2023).
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H 3.5 2AEH| YYH R0 ME SE(ESCAT)

— oH-d
genes alteration Shitlni e ESCAT score* Drug class matched
prevalence
Advanced Breast Cancer
Anti-HER2 monoclonal
amplifications 15-20% |A antibodies HER2 TKls
ERBB2 Anti-HER2 ADCs
) Pan-HER TKls Anti-HER2
o)
hotspot mutations 4% IIB ADCs
. 1A a-specific PI3K
— 0
PIK3CA hotspot mutations 30-40% (ER+/HER2- ABC) T hibitors
1A
ESR1 mutations 30-40% (ER+/HER2- SERDs
ABC resistant to Al)
germline P/LPV 4% 1A PARP inhibitors
BRCA1/2
somatic mutation 3% [IB PARP inhibitors
PTEN mutation/deletions 7% I/ AKT inhibitors
AKT1 mutations 5% /1 AKT inhibitors
PALB2 germline p/LPV 1% IIB PARP inhibitors

ABC, advanced breast cancer; ADCs, antibodyedrug conjugates; Al, aromatase inhibitors; HER, human epidermal
growth factor receptor; PARP, poly (ADP-ribose) polymerase; ER, estrogen receptor; ESCAT, European society for
medical oncology (ESMO) scale for clinical actionability of molecular targets; SERDs, selective estrogen receptor
degrader; TKIs, tyrosine kinase inhibitors.

*ESCAT evidence tier I, ready for routine use, IA: prospective, randomised clinical trials show the alteration-drug
match in a specific tumour type results in a clinically meaningful improvement of a survival end point: tier II,
investigational, IIB: prospective clinical trial(s) show the alteration-drug match in a specific tumour type results
in increased responsiveness when treated with a matched drug, however, no data currently available on survival
end points; tier III&IV, hypothetical target: tier V, combination development: tier X, lack of evidence

NCCN(Q2024) 7tol=eiR] AE 23k, A A E7Fs B 471(M1) 332t B8R =5 4% NGS
HARR} I=#ste] HR+/HER2-14] PIK3CA WHol= Alpelisib + Fulvestrant BH-8501E 2%} ol4r
SER78 FarstRa(Category 1), PIK3CA/AKT1/PTEN HHo|= Capivasertib + Fulvestrant
185015 22k oV $EA = HAISHAHH Category 1) 3.6). FZoll= M=Z2 AR RE 913 24
Hpo| QupA 7 A HA HAFUA| 7 Fof] it o] M= A WSS THIE 3.7)(Gradishar et
al., 2024).

H 3.6 MY EHl 27t £ 47I(M1) FLM EXHX|Z 23 H0|20A

bioest . . FDA-approved NEE NCCN category
cancer biomarker detection " Category of of preference
subtype agents Evidence P
L . Preferred second
PIK3EWﬁtZ(tJit(|)\;atlng NGS, PCR éﬁggg; Category 1 or subsequent
HR+/HER2- line therapy
PIK3CA or AKT1 NGS Capivasertib + Category 1 Preferred second
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NEC

s . . FDA-approved HIEEN NCCN category
cancer biomarker detection acents Category of of preference
subtype 9 Evidence P
activating or subsequent
mutations or PTEN Fulvestrant line therapy in
alterations select patients
other
ESR1 mutation NGS, PCR Elacestrant Category 2A recommended
regimen
Germline BRCAT ermline Olaparib
or BRCA2 9 . parib Category 1 Preferred
: sequencing Talazoparib
mutation
. FISH, Larotrectinib
NTRK fusion NGS, PCR Entrectinib Category 2A
Any .
IHC, NGS, Pembrolizumab
MSI-H/dMMR PCR Dostarlimab-gxly ~ “21€9°Y 2A Useful in certain
( circumstances
TMB-H (=10 .
mut/Mb) NGS Pembrolizumab Category 2A
RET-fusion NGS Selpercatinib Category 2A

FDA, food and drug administration; FISH, fluorescence in situ hybridization:; IHC, inmunohistochemistry; NCCN,
National comprehensive cancer network; NGS, next generation sequencing; PCR, polymerase chain reaction.
*Category 1 Based upon high-level evidence, there is uniform NCCN consensus that the intervention is
appropriate; Category 2A Based upon lower-level evidence, there is uniform NCCN consensus that the
intervention is appropriate: Category 2B Based upon lower-level evidence, there is NCCN consensus that the
intervention is appropriate; Category 3 Based upon any level of evidence, there is major NCCN disagreement that
the intervention is appropriate

H 3.7 47|(M1) L A 241 HIO|0FAH 7|8 B EXMX|=
. . . FDA-approved NCCN NCCN category of
cancer biomarker detection t Category of reference
subtype agents Evidence P
Useful in certain
Neratinib + circumstances
ER+/HER2-  HER? activating Fulvestrant, » WER#/HER2", in
. NGS Neratinib + Category 2A patients who
ER-/HER2- mutations
Trastuzumab/ have already
Fulvestrant received CDK4/6
inhibitor therapy.
Any Somatic B‘RCA1/2 NGS Olaparib Category 2A Useful in certain
mutations circumstances
Any Germline PALB2 Germllhe Olaparib Category 2A Useful in certain
sequencing circumstances

FDA, food and drug administration; NCCN, National comprehensive cancer network: NGS, next generation sequencing
*Category 1 Based upon high-level evidence, there is uniform NCCN consensus that the intervention is
appropriate; Category 2A Based upon lower-level evidence, there is uniform NCCN consensus that the
intervention is appropriate; Category 2B Based upon lower-level evidence, there is NCCN consensus that the
intervention is appropriate; Category 3 Based upon any level of evidence, there is major NCCN disagreement that
the intervention is appropriate
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ASCO (2024) 4!

Uhes] A=E ofd 2Aloll 24 A3

ATt 12 A 2= 22|22k CDK4/6 AAIA| 82 H

AR 495

< AIALE} J|o| Eof|A+= HR+/HER2- HolAd
293} = PTENS] H|[&As) EdwHo] &9

212 913371491

St oA ESR1, PIK3CA, AKT19]
AME 7IHEe 2 o] A|ZolHe
¥ok A& daleta, ‘H%‘ﬂ]i]i%
7ot
3% 719k s MRS $310] PIK3CA, AKT1 28} 5 9o] = PTEN vl2bgat

e
mAA A HeETT

2%} o A 7o A= CLIA 15

BRI A], 4| 29 + Capivasertib (AKT =2 2AA]) -8, PIK3CA Hol= WEH| Q¥ + Alpelisib

(PIK3 kinase GAIA) =

receptor degrader)?] Elacestrant &5 & +

et al., 2024).

H 3.8 0| LH=H| X|=0f T Mol RY

2, ESRI ®ol= Aelg o|AEgd -8
‘L‘o]— q—(:j—ﬂ /\1_ _u.\:l, ‘]—L OE:

e A= &4

) A|(selective estrogen

J5H(Burstein

Line of Tumor Genomic . .

Tz sy T Prior Endocrine Therapy
None, tamoxifen only, or no None, tamoxifen only, or no

prior recent Al therapy prior recent Al therapy
(Anastrozole, Exemestane, (Anastrozole, Exemestane,
Letrozole) Letrozole)
First-line Al + L
+
treatment CDK4/6 inhibitor Fulvestrant + CDK4/6 inhibitor

Tumor Genomic Testing

No targetable
mutations

Fulvestrant or
Fulvestrant + Everolimus

Fulvestrant + Everolimus, or
Chemotherapy

ESR1 mutation

Elacestrant or
Fulvestrant + Everolimus

Elacestrant

Second-line
+ i i . .
treatment . Fulvestrant Caplvggert|b, Fulvestrant + Capivasertib, or
PIK3CA mutation Fulvestrant + Alpelisib, or -
Fulvestrant + Alpelisib
Fulvestrant
} N ) }
AKT1 muta_tlon_ or PTEN  Fulvestrant + Capivasertib, or Fulvestrant + Capivasertib
inactivation Fulvestrant
N |
© targetable Chemotherapy or Further Chemotherapy or Further
mutations or targeted . .
) endocrine—based treatments endocrine—based treatments
therapy already given
Third-line ESR1 mutation Elacestrant or Chemotherapy  Elacestrant or Chemotherapy
treatment Fulvestrant + Capivasertib, or  Fulvestrant + Capivasertib or
and beyond PIK3CA mutation Fulvestrant + Alpelisib or Fulvestrant + Alpelisib or

Chemotherapy

Chemotherapy

AKT1 mutation or PTEN
inactivation

Fulvestrant + Capivasertib, or
Chemotherapy

Fulvestrant + Capivasertib, or
Chemotherapy

Al, aromatase inhibitor; CDK4/6, cyclin-dependent kinase 4/6

A10A} =g et Al A

9H2023)°141= NGS 715t th5 &
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AR, A4 g Aele A FFAARE o2t 7t e A9 AT 23R = QU
o213t -FARES B 737 Holof] HiRh o AT Ho] HRIRRE 913t 7ho|=2]lo] B£517] whizd,
AR} HolH BI7E B A o 2 &8 Ts Rt AL oYtk A4,
A FRAAEAL] HIs] vl Hol(VUS)7HEAE 7hs/dol 5715, the At Hid o] ARl
S7Ielal A TlolEl7t S WA vl Hol9] Bl MR g4 Aor AiHd, fow
TE == AlZT(genetic mosaicism)}E TAL SEE S7IRITE AA, fidof 23t FAke] S5
AL 7:-4/\}€J/]r_:*&°](turnalround time), -3} ¥o| A7 A T2 EF DNA/RNA £4] vho]
A2 TS 4= o] =7 9 gl S 2300 Aot AAMY/FA e S g o7 Stk

FEZ 0 BRCAL/2 9] 799 & 7234} wo] gjle 93] o5 A s diAp 284 Hicte]
AT LT W, 719 B2 7IEHoIA ofF T §RE YRS AT S AU 2Y
%@X}@/\}Oﬂfﬂ B EA] ok A fH8 L] B, A i EAE 1S 4
AHZATE 4, 1L5H B).
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2
Ey
U
=
J
oo
it
i
s0
5 "
:{o

1

3.2 =LY oigh XA}

=] Aol w2, HER2- #0]4d 3409 i gBRCA Blol&2 OF 7.49%(42/5707) 2 E 15t tHAhn
et et., 2023). Olaparib®] Z-352 7|& gBRCA+/HER2- #o]/d 753<to] o]o] gBRCA+/HER2-119H
27| QoA e & B Q¥ o = SfE|Qlt). RHH ] 531/ BRCA AR Fo{71&2 fHeto]
ZIE] 21 3R} 715 | A (3%} A o|W)ollA 178 o 73, daAet, W3R, Aol A AL,
FArgeto] Sli= 735, 404 olstell X 532, 60A] o5t e A5/ FHet, =4 75,
e A AR = FPgeto] WA B9, WA, YAl AR HFgort AlE o=
A=) 1 JeHAZFEAAARE 7Y, 2024). 0] 2ofl= S o183 gBRCA AAMY] Fof&-go] E7I5
d A A S 718 NGS #432 s dAARE Bl P31 BAPE 7hsst
PIK3CA %ol HR+/HER2- Z1e§4 3t2] oF 40%of|A] rebbe, i) z) 2o oigh WiAd, A8,
EA] 92 o 5o} o] Q. PIK3CA+, HR+/HER2-Q1 B & %183/4d Hol/d -Htol A YEHX &
ulvestrantgr 2 aH o2 Alpelisibo] 419F4] 571 ®ITtH2021. 5. 13).
ke St HAFZ = PIK3CA CDx (therascreen PIK3CA RGQ PCR kit)7} Q1.0
11 9] FF 719 NGS 742} s dAALE o]-&sto] 2T 755tk
HR+/HER2- ¥4} 5 OF 50%E XFASk= PIK3CA/AKT1/PTEN o7} Q1= 7%, A5 9] xgjo] wahd
= AU+=tll, 2 HR+/HER2- o]HA] S}t o4F2] PIK3CA/AKT1/PTEN WHo 7} Q= =4 AP Ev=
Hol/d FHetolA WEn| 8 5 T O F AHo] JPEAY, B QW & - 1271 o[l A
Fulvestrant®} -8 ¥ 0 & Capivasertib®] 2124 31715 HQITH2024. 4. 29.). 2|°FA] 3]7 Aol A=
PIK3CA/AKT1/PTEN ®io|o] A&t A Y] YA Al ARESH EHEIHFoundationOne CDx)
AAE BRI Al oH, S 718E NGS 734 sfdHARE o]-8sto] et 7kssttt,

ox,

O

X
5
o3

4of
]

rUE
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H 3.9 RYYM EXZ|=H X FUKEAL L ek ZARZ L

BEXX|=H| I|=EBA NGS 7|
XL . . SHXL IHEHAL
HEY/MEY IoHE A FoiHY  (Mezol 80%)
AAL I BRCA Olaparib/ 207|1%2 PCR, =0 AALY|E 2 R|A
HO| SNING HE~PS) A7IMGEREA  (U580CHA)/(B)  HHO| B& &0l TS
. PIK3CA 1
[PCR]
MMIZ  PIK3CA/AKT1  Capivasertb/  g07|& _ _ 0] 71
HO| /PTEN S ISP ere
Trastuzumab
HER2 = IHC, FISH, SH|HO|(CNV)
() Derugiltgfgn 5/ =20 SiSH =20 %@ Ihe
= T

CNV, copy number variants; FISH, fluorescence in situ hybridization; IHC, inmunohistochemistry; NGS, next
generation sequencing; PCR, polymerase chain reaction; SISH, silver in situ hvbridization
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)e131 o, o] F BRCA2 5 HHo] gRlof w2 A WA 8.5%(3/35), o1 /Aol i
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3.1. =2| HIO[E{H|O]A

3.1.1 Ovid MEDLINE® 1946 to SiX{7}X|

(A 2024. 5. 3.)

1= AHH =y HMZIH)
1 exp Lung Neoplasms/ OR Lung Neoplasms.mp. 284,975
e 2 Gargnomat DR matgmanmp. T O 81200
3 OR/1-2 385,518
4 exp Colorectal Neoplasms/ OR Colorectal Neoplasms.mp. 246,452
Chtor 5 gglgna%iaiigfﬂéédﬁ (cancer* OR tumo?r* OR carcinoma* 191923
6 OR/4-5 286,915
CHARE 7  exp Breast Neoplasms/ OR Breast Neoplasms.mp. 355,010
ouor 8 i(i;e_lziz%ao*%Rmsr;gs;%)*»égi. (cancer* OR tumo?r* OR 437982
9 OR/7-8 503,788
10 exp Ovarian Neoplasms/ OR Ovarian Neoplasms.mp. 98,545
SR 1R cnomat OR malgan e 118549
12 OR/10-11 144,546
At SE 13 30R60R90OR 12 1,231,600
10 &P High-Throughput . Nucleotide_ Sequencing/  OR 54 559
High-Throughput Nucleotide Sequencing.mp. ’
15 (next generation sequencing OR NGS).mp. 67,320
16 (target* adj2 sequencing).mp. 14,147
S 17 (multipl* gene* adj3 test*).mp. 272
18 14 0OR150R 16 OR 17 108,172
19  (panel or profil*).mp. 1344,960
20 18AND 19 29,757
CH&A TR & S 27 13 AND 20 4,271
22 exp animal/ NOT exp human/ 5,217,236
S=A7A2
23 21 NOT 22 4,238
£|Z MEDLINE 4,238
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3.1.1 Embase (1974 to 2024 May 01)

(AMY: 2024. 5. 3.)

7= A HAo] HMZIK)
1 exp Lung Neoplasms/ OR Lung Neoplasms.mp. 510,508

wy 2 (g OF punoe s (o O Lo OR g g

3 OR/1-2 612,915

4 exp Colorectal Neoplasms/ OR Colorectal Neoplasms.mp. 479,110

wgy s S OF flect) o5 (oot OR wnot® OR gy o

6 OR/4-5 506,804

CHALR 7  exp Breast Neoplasms/ OR Breast Neoplasms.mp. 680,575
oujof 3 S;E??E;S‘Rog;r;gix*)iﬂi_ (cancer* OR tumo?r* OR 773.471

9 OR/7-8 783,349

10 exp Ovarian Neoplasms/ OR Ovarian Neoplasms.mp. 189,699

aag1n (O O g e OR prtone) a3 (et OF 59

12 OR/10-11 233,140

OaX S8 13 30R60OR9O0OR 12 1,872,182

1a &P High-Throughput _ Nucleotide_ Sequencing/ OR 143346

High-Throughput Nucleotide Sequencing.mp. ’

15 (next generation sequencing OR NGS).mp. 124,165

16 (target* adj3 sequencing).mp. 26,242

&% 17 (multipl* gene* adj3 test*).mp. 454
18 14 0R150R 16 OR 17 232,880

19  (panel or profil*).mp. 1805,376

20 18 AND 19 60,966

CHARRE MR & XY 21 13 AND 20 13,095
22 exp animal/ NOT exp human/ 5,249,652

Hlet 23 20NOT 21 12,930
24 conference.pt. 5,901,814

A 25 23 NOT 24 6,147
Z|Z EMBASE 6,147
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3.1.2 EBM Reviews - Cochrane Central Register of Controlled Trials (March, 2024)

(BMY: 2024. 5. 3.)

T Ll ZMof HZE)

1 exp Lung Neoplasms/ OR Lung Neoplasms.mp. 12,092

(lung OR pulmonary) adj3 (cancer* OR tumo?r* OR

T 2 carcinoma* OR malignan*).mp. 27,177
3 OR/1-2 28,897
4 exp Colorectal Neoplasms/ OR Colorectal Neoplasms.mp. 12,847
Ctor 5 (OCF?lfnna%iai?‘;tﬂi)édjs (cancer* OR tumo?r* OR carcinoma* 9.347
6 OR/4-5 18,230
CHAFRY 7  exp Breast Neoplasms/ OR Breast Neoplasms.mp. 20,632
outot 8 ((Breast OR mammary) adj3 (cancer* OR tumo?r* OR 45,155
Ten carcinoma* OR malignan*)).mp. ’
9 OR/7-8 46,477
10 exp Ovarian Neoplasms/ OR Ovarian Neoplasms.mp. 3,443
dag 1 (O Oh oo v OR pertre) o e OF g
12 OR/10-11 9,466
aX S8 13 30R60R9OR 12 98,180
14 P High-Throughput  Nucleotide Sequencing/ OR 936
High-Throughput Nucleotide Sequencing.mp.
15 (next generation sequencing OR NGS).mp. 1,880
16 (target* adj2 sequencing).mp. 395
L 17 (multipl* gene* adj3 test*).mp. 10
18 14 0R150R 16 OR 17 2,269
19  (panel or profil*).mp. 112,320
20 18 AND 19 792
CHEAE A & S 21 13 AND 20 239
22 exp animal/ NOT exp human/ 3,665
S=ATHI2
23 21 NOT 22 232
Z|= Cochrane 232
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3.2. =LY HIO[E{H|O|A

(AN 2024. 5. 3.)

Cl|O[E{Hf| O] A i ZMof HMZAIKH) H|1
1 ("Lung cancer'TALL] AND "next—-generation 29
sequencing'TALL])
9 ("Colorectal cancer"TALL] AND 17
"next-generation sequencing'[ALL])
KoreaMed 3 ("Breast cancer'[ALL] AND "next-generation 13 Advanced
sequencing'[ALL]) search
4 ("Ovarian cancer"[ALL] AND "next-generation 14
sequencing'TALL])
| 71
1 (HYtotal) AND (RHHICHEZ [MBEA total) 3
2 (CHEYtotal) AND (RIMICHEZ IME2M [total) 0
St=19lat==0|0|E{H| 0| A NIE=pa )
Mmcy — 3 (RYeltotal) AND (XHMICHE 7 |MEBEXM |total) 0 =UgE
(KMbase) o R
[ |_X‘"
4 (dAtotal) AND (RIMINEZ IMEEA total) 1
AA 4
1 TR CAND) XIMICHEZ B M 2
2 DRI CAND) RIMICHEY MEEA 1 ALK|ZiA
L P S omror A
CHET MM _
LA (AND) RHIEHR A 1 =z A
A 5
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