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Texas MD Anderson Cancer Center ) PishvaianZ5iiEi 1 “SIIE Z5H9 M ( Know Your Tumor, KYT) 7 11X, Z53REM, 7E
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[ Abstract | Pancreatic cancer is a highly dismal malignancy and has a poor response to major treatments. Patients with pancreatic
cancer usually have poor prognosis. Precision therapy has a great potential to improve the outcome of pancreatic cancer. Over 25%
of patients have druggable targets, which mainly involve in KRAS mutation status, homologous recombination repair deficiency, gene
fusions, and immunotherapy related pathways. Patients with familial or personal history of malignancy, younger patients, or patients
with acinar cell carcinoma may benefit from precision therapy. However, only 4% of patients have received precision therapy, and
thus precision therapy is still not a major therapeutic method for pancreatic cancer. It is common that genetic/molecular reports are
lack of critical information, such as KRAS mutation status, tumor cell content, fusions and germline mutations. It is necessary to
promote precision therapy from streamlet towards mainstream by formulating detection technique, establishing expertise team and
stressing cooperation to accumulate evidence, thereby providing benefits for the patients. Recent reports have shown that precision
treatments could improve the outcome and survival of patients with pancreatic cancer. In 2019, The New England Journal of
Medicine published the POLO study which investigated olaparib, an inhibitor of poly (ADP-ribose) polymerase (PARP), in patients
with metastatic pancreatic cancer and BRCA1 or BRCA2 germline mutation. This is the first clinical trial of precision therapy based on
therapeutic targets in pancreatic cancer. In 2020, Pishvaian et al. from the University of Texas MD Anderson Cancer Center published
the results of “Know Your Tumor (KYT)”. In this study, among 1 856 patients with pancreatic cancer, patients with actionable
molecular alterations who received a matched therapy (n=46, 2.58 years) had longer median overall survival than did those patients
who only received unmatched therapies [n=143; 1.51 years; hazard ratio (HR) was 0.42, P=0.004] . The patients who received
a matched therapy also had longer overall survival compared with the patients who did not have an actionable molecular alteration
(n=488; 1.32 years; HR was 0.34, P<<0.000 1). This real-world study indicates that matched treatments for patients with pancreatic
cancer and actionable molecular alterations could prolong the overall survival of patients for more than one year. To date, therapeutic
targets in pancreatic cancer include KRAS mutation status (KRAS wild-type and KRAS G12C mutation), homologous recombination
repair deficiency (BRCA1/2, PALB2, ATM/ATR/IATRX, CHEK2, CDK12, RAD51, NBN, BLM, FANC, RAD51/51C, RAD50, BAP1,
BARDI1, BRIP1, MRE11), gene fusions (NTRK, NRG1, ALK, RAF, RET, MET, FGFR2/3, ROS), immunotherapy related pathways

[ MSI-H, TMB, MMR-D (MLH1, MLH3, MSH2, MSH3, MSH6, PMS1, PMS2, POLE, EPCAM) ] and others [ BRAF, human
epidermal growth factor receptor 2 (HER2) | . It is necessary to establish specialized team which focuses on precision treatments in
pancreatic cancer for the reasons that only limited proportion of patients have therapeutic targets which are widely distributed. The
overall survival of patients with pancreatic cancer is poor. It is hard to acquire tumor specimens from advanced pancreatic cancer. As
great importance has been attached, we believe that there will be a bright future for the precision treatment in pancreatic cancer.

[ Key words ] Pancreatic cancer; Targeted therapy; Immunotherapy; KRAS; Fusion gene
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AXo 20194, (Bides 2B ) (New & RBURETRYT T OHGE TR0 7 B

England Journal of Medicine ) il T & %f H A
BRCA18LBRCA2JIR R 578 F W 39 e Ji oo 147 22
ROBEMRIE TR AW [ poly (ADP-ribose)
polymerase, PARP ] #Iliifil 5| BLH7 i I 4 K716 97
fYPOLORFSE * ', MIMTHLHF T eI RS A7
PHE. 20204, 36 E1F R KA MD 2 {8 2%
JEEE 0> ( The University of Texas MD Anderson
Cancer Center ) PishvaianZs "7 $iE T “HLA K
B M9EE ( Know Your Tumor, KYT) " &, 7
1 856l B, 1 08261 (58% ) 4%
% T REAGI, 28241 (26% ) fAAETTIRYY
(ORI JEEERTIT  IRIE T 67T SR AT R
BRI e s B IR YT O, b 189 HA AY
IRITIEE A . SRR, HoAAnIGY TR A HLILRE
XTREVRIT AR (46f], i A A7 1012h2.584F )
HoE WAL T BA AT a 7 S E AR P AC T R R
SR [ 14300, BRI LS, KL
( hazard ratio, HR ) =0.42, P=0.004 | LI} TG
AYRYT LS R B (48861, i AEAA .32
4£, HR=0.34, P<<0.000 1) . #kifi, HA G
ST R R DR FCX LIRS (4 R B S 40 5 Jgal
BT AR E R TG I R E L (P=0.10) .
XIS AR ], XA A IR YT A R AR
I SR HETGR YT TR TR MR AR Y AR AR I AR
UL B BIRBETENE N 1B S A A7 A& P D
far, (ARFFREE RATIRIRAT A C, HIGES T TR IR e A
HEVRIT I

FIRTBESE 1 36, 2925% 0 i iR 2 77
TERIGIT I3 FHE A, X FEAE P FEKRASHE
Ar L [AUR AR B . RGBS | SR
A4 (F1) o M, BIRE AT
TEAFIBTE IR T LA, 45 CDK4, CDKG6 .
IDH1, STK11, AKT1-3, CCND1-3, FGF3,
FGF6., FGF23 . FGF41., PIK3K%:, jXULHM 5
1 A AT M o T AR AR R . S AP A X S
ARTTANE N e — B Ve RE 1Y “ 88 71059 ( basket
trial ) 7 WU Sk JER RS AORE MEVR YT IR AL T H 251 2
YFERR

HARKEUEIR T R RS i, SR AR JE
T S Y IR AN AL . 20154, CRE

1797 (individualized molecular pancreatic cancer
therapy, IMPaCT ) W5y, X5 H] A 1% 110
ARG T REARORENRI P T 58, K N AL A
NFR K F3ZK2 (human epidermal growth
factor receptor 2, HER2 ) JEHP 1Y . KRASHFA:
TPL K DNA#i B E %7 (BRCA1, BRCA2
PALB2 . ATM ) , (i 3R A A I i 45 1 Bsf [ S
215 d, HTHEARR/N, HEERIESSE
b, FEOZIE S H R, R4 H ARk
WP AIBET NS L 20174, — Tk [ 36
20 A T B LR R AE oL ( Memorial Sloan-
Kettering Cancer Center, MSKCC ) FBFFERI T
33641 [ o I AL 2 rp S R g A, Hid
26% 1Y A AFAEEAE PR LA, SR 4% Y
HVCHC 7R BRSHEIG YT, ELGRAEBIZRAG K 1
R4 ry Szt i) 20 d L 25 E 2l
W4 W BERE (Johns Hopkins Hospital ) T-2013—
201740 02451 J i F8 # HEAT T BEDIAGIN ,
T 11 % 00 B A AE R EE A8 A 5 i =l ek
A5 ( BRAC2,56%, ATM\%3%, BRAC1,51%) ,
IRTTASNS 3% 4 E St T DE I RS ity 12
PRI, VA 24 17410 [ e £8 5 AT e MRS VR YT
Tk, SR T BT AR HETR Y T IA TR
AR, RAEREIERT BB AR
4%,
2 XEEXREZEEBEMNZ ( National
Comprehensive Cancer Network, NCCN ) 55
T

FEHEIRYT SRV JLAENCCNTE m B 3T Fc il BR 1)
R . 20224555 1SRN CCNHE 7 78 I i S5 45 v
ST A BRI IR, R L R s nd
FEEIGI T B E AL . NCCONTE pg 17 5% BT A5 fige Jit gea
BHHEATIR ZRGSAKGI 5 HEFERT R DL SRR
ARG B2 0 TR R 98 FE A R AT bR /A 4 B 3%
K ( tumor/somatic molecular profiling ) , HT
80% (1 JEk B w12 ) B g e 30, HL 22 B0k g 9
BEMIGARGE SR E k&, B EEA by
A1 T MR R R AT IR R A A o3 T A
W BARNEARE D O X TA S N
i 96 1) RR A HE A A T im A% T B PR S AR A N, i )
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Tab.1 Summary of common therapeutic targets for pancreatic cancer
Pathway or molecule Related genes or indicators Frequency

KRAS KRAS wild type, KRAS G12C mutation 10%

BRCA1/2, PALB2, ATM/ATR/ATRX, CHEK?2, CDK12, RAD51, NBN, BLM, FANC,
RAD51/51C, RADS0, BAP1, BARDI, BRIP1, MRE11

Homologous recombination repair
Fusion gene
Genome stability POLE, EPCAM)

Others BRAF, HER2

MSI-H, TMB, MMR-D (MLH1, MLH3, MSH2, MSH3, MSH6, PMS1, PMS2,

>10%

NTRK, NRG1, ALK, RAF, RET, MET, FGFR2/3, ROS 5%

1%

1%

A MR LR AR T &N G E . X THRA
FOw R 284 (ELFEATM . BRCA1, BRCA2,
CDKN2A. MLH1 ., MSH2 ., MSH6 . PALB2 .
PMS2. STK1URITPS3) , A7 Mk e 5 i s
JCH IR R ZR S W s, NE R R Hh 3
WPE R 2848, FHERER] Ll N AT T35t
) Q@ HEAEXT R . I AN RS LU KRR
A5 52 e ) I i g 8 3 A I e /R 4 B S 13
R, DL E AR RTIR T LS . AR YT R AR
Y AR SRR R EARIR T BlA IR (ALK,
NRG1., NTRK. ROS1. FGFR2 ., RET) . }®H
%75 ( BRAF., BRCA1/2. KRAS. PALB2) . 3
HNy38 (HER2) | T BAEAFE (microsatellite
instability, MSI) 1 (=% ) &5 B & & St
( mismatch repair, MMR ) 4. HEZE0H FH MR
HATPEATRI, Y MR AU PR A, v
SR B 207 BSDNA ( cell-free DNA,
cfDNA ) KL,

BTN L FlA L RR I R Y FGFR2
RETWASTIIRY TR A

R A2 Ak hoRT EE MS TR, DA i
e 2 B i T R i AR

RS 3: BEHER2GEAST Y 1A, PR i
JidiE T HER2 € R 52 UL, A L HER24)™ 14 0]
WZ W, SREE NN, HER25EAS Y HEHR
AR INTE R

R4 KR RRZERN (germline
testing ) MCABE SN AR ( genetic testing
for inherited mutations ) , PAJ7{E RARFRAF .

BB S Kk ik [ e d S ke
. RAEWHEE W ( polymerase chain reaction,

PCR) . —fRllJ¥ ( next-generation sequencing,
NGS) | 2Bk, P& THEYERRNEL,
et 22 AR DG AR B Y H Tl R, IR T 1
HTHIHA

T aG6: B AN Bk AT, XE
B T B0 S T DORTE L BRUKSEAGI, Hedn
A TE AR KPR I S0 28 36 97 A OG5+ WPD-1
PD-L1, MLHI, MSH2., MSH6Z:1FIA
3 FRERERARITHEA
3.1 KRASRE KA

KRAS A Mg v B R 8 UL B0 36
HGRAR AT 5 RN e AH OCAF 5 e 3l I YRR 22
T, RECEVEMIE KA . KRASFEAZEZIILT90%
AR rh L R IR AR A A R b e o R )
TS . FEKRASZEAZ NI, 80% B 2%
WREE25HM T, BRI R R AR A
G12D. GI2V. GI2RFIGI2CE, HBIRKRASHKAL
— EHH R TCEAE A H bR, (AR ST
b R A S KRASTR AR RS WL 5 W IR A e YR
JT R OCEEE ., XL HE KRASEF A= 84 I i 9 1)
HEYATT . KRAS G12C/NoF- il ) 64 e 2h L i
DL % IE ZEBFSE 06 X6 KR A ST Ath 285 751 58 45 fy f 7iF
FIHERYT A
3.1.1 KRASEFH: I

KRASHEF A= R g 2 o5 R 88 0 10% , 3
A b BT KRASEY A= 1Y 5 B 9 #0 A FEHG IR T
B, AFRER XS R AEKH T2k (epidermal
growth factor receptor, EGFR ) f¥FEH Flfh &
FH (NRG1, NTRK1%) (L a1IGYY, A4k
BRAF. FGFR1. HER2. MAP2K1. PIK3CAR)ZE
A al P DURC S R FE B IR TR
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— Tk [ A g g 2E 1 T b I PR AF ST 4%
K T FIATEGFRITJE Z 2R ELTIC A 7 P9 A% L
LR TG T VI IR YT e A R IR ORI, 45
FRIE ZEHRAPLRE B E R E R FE TG (F
PETEW: 8.6 H vs 6.0 H, P=0.0341) ,
KRASHY A= Y Jife B g F B WP RO A (1ARAEAF
%, 53.8% vs 15.8%, P=0.026) "', 20224F,
Za s e 2 I PRIR 22 ( American Society
of Clinical Oncology, ASCO) 44 FiE T JE
TR PR A T VU IR TR T KRASHF A= 7 5y i i
09 ol 5 B M R i B8 B Notablefiff 5T, 5%
HRTRENE . BEHLXTIR . XS . e TSI RBF
5%, ARG R I s L v e R,
1 IBEHLABCESZ JE 2 Bk AP THR A 75 PH X
CRFIA T bR T . SRR, %
BRBABTIE AT PG A I 2 0 P 7 A A7 S
FET RV S 2 A 50% (10.91H vs 8.5 H,
P=0.025, HR=0.50) . W4 #ridmn, K&
TEAERHIAYT B £ LA TE FA s i i A AR 25
il N8

KnepperZs 1101 %1004 [ i g5 5 25 0 17 5L
RIS, & BR13% 0 5 W KRASHF A=Y, Hirp
31% (4/13) fAfeml &N, WiSFGFR2 .
MET, NRG1, RAF1, XYL F B2 T XN HY
RO 36T, o 1) BB s R 5 4 2%
1M K RAS5E 78 Y J5f B g R84 A A ) 8] il 5 256 1A
MR
3.1.2 KRAS G12C%7%

RAEKRASTEB R E MM BUERENZ —, H
KRASTAS N R R TCEA g s , H
I RIT R — B A R, TR
JEKRASHE [ B/ BUAR A /N T 45 & U, X
P i 56 A1 28 A 4 il 57 . 20194F, Canon
ag (7R MAMG 5107 5KRAS G12CH 11911
HEZES, NTINHIKRAS G12CHE K 275 Pk fithygd
M, AT A& R AR 9 P S Ny TR
PR REERIT ROCE . R IRRIFFTIESE, RIT
Fi P54 (sotorasib, AMG510) % T'KRAS G12C
HE PR 2 AR B AR /N 40 B g RR 3 2L R A K
B 2021465, BN TKRASH AL 12y
WIRFCH U An 4 256 [ 2 25 i A HUREIE BT

3.1.3  KRASHAhZAIZE AR
3.1.3.1  HPEEEENAYY

20224F, Leidners """ $R3E T 1 F T 40 Ml
ZAK (T-cell receptor, TCR) FRFJTFEIGIT
I g R B AE . RS R R AR T 40 Y
BEAT B TR GE , i LRI W Rl S B KA T
MMZik, HFEEHALEMENEEZSY (major
histocompatibility complex, MHC ) FE[H #I [ 5
AANFEHAAPT)E (human leukocyte antigen,
HLA) -C*08:02, [F]ifAEGEHEHIIHIKRAS G12D
JHE PR S AR A bR 7 A T BT L, RS T2 e [
R FRN, BB BN, 6
AR/ INEREIR72% , Ff BARZ e SCHREAS I 3
ZARATIIRFREE . IR, AL Z8% K H AP AFIT1%
(14 B N FEIRHLA-C*08:02FE A Y, 33 ™ o B3
THIEAEN A . BeAh, S AN AT KRAS
G12D% A% LA JLHLA-C*08:02 3k P A (1 e i 975 B
FAEA BT ik es , RUIRIE] B Z [ B
AN R A A ST 20 A,
T N EE X KRASHE 7 [ i 1 S B IR YT R
THEE,
3.1.32 HUmKRAS TiF sty LI RIEUE

i T H TR Z 5K RASZE 7 R e = A
AR IERIT 25, DI KRAS TR Ui G BE(H
SRR AAE U EERE L BRI E A
T MR A A RS R, SX
- R ALY ( CDK7-MCM2., AKTI1-FLNA
PAK1-BAD. PAK2-MAPK6, SRC-STAT3) 7
i i g b 3 R ARGk, TR S A PAK /2 A
KRAS FFE5 5 S, nez 24 s b rik
fitf ( mitogen-activated protein kinase, MAPK )
/RSN E T B R (extracellular regulated
protein kinase, ERK ) F1%JIg Bt AILE 3 - 3 il
( phosphoinositide 3-kinase, PI3K ) /#EH B
( protein kinase B, AKT) /MiZlL3h¥) e h%: 5=
#H ( mammalian target of rapamycin, mTOR )
) T 5 R ot 40 o) P2 4 e g s 5 Y L B
Sh, ABFSERD, KRASTIiE T KRAS/PI3K/PDK 1
BT PR R P R E D, O BT A
TE [RIFE B A KRASHEAS (1) il h S E AT, $7n -
XoF T TR Mg A ARG R S, BELIT 123 B e 410 i JoRe
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M A I A e R L Ko IR T —
I I Z2 v i R A9, 0 BE AT AR it 24 1)
WS JE i B, S8 e (BT RTEGER )
Fia] LR e [ BE 22 451 b 8 1 S0 e e
( mitogen-activated protein kinase kinase, MEK )
12 ] BB IESY, LA T 468k, Tk
4% B E RIS E BT, i it RAfE
W19 H o i, 2 R [ i s 1
—E BPURARIERCR , SR 1R 58 Z R IR 2
TEHE A SRR A )R T R B
3.1.3.3 RNATE

K (T L @SRRI R K2 Golan % >
EEXT LSBT KRAS G12D %25 1) Jay 340 W 1 e Ao
B, S BT RNAT A YsiG12D-
LODERTM 2 g i, 45K, fE12069E T
HHENURZ 1% ( computed tomography, CT) 1
flhiry B, 26822, 10015 EE, |
REAEAFI 151240 H, o S B A
RN, B, %A BAIELEF e —3 [ 3G R
5% (NCT01676259)
32 RRETAKAARRE

DNA#/1&% ( DNA damage repair, DDR )
fuFERJRE 4 &2 (homologous recombination
repair, HRR) FEERIEEHBEE, HIELAERE
FmABE, FIREGAMBEEF AR BokEE )
YiDNA, R R [R5 41185 Sk
TEEIE LU R %848 ( germline mutation ) 5
R RIS & & I 2
AR S (JLPaiBisife AACRE, AR T 2 i
HRHA — B RAES ) |, AT SN I 4 RS
W XA BTN A R A AR
JaAn TP R I 2845 ( somatic mutation ) o A
BFFE 250 HRAE, 12% ~ 25% [ B R HR AR
JVR R Bl AR A R R 2 R, 7% ~ 10%079
TEME 52 g BRCA/PALB25E7 1) £ 45 HLAT PR 240 Jfd ] 5
H G, XA AW AT REAZ 25 THIZR 25 ) B
PARPHITlFI 6T

20204F, EEUEIEM RIS ( American
Association for Cancer Research, AACR ) 44>
B T — TR U A B R R i s A v [ s R 2

552 FLF %€ 4% (homologous recombination repair

gene mutations, HRRm ) [J#}F5% IgER %
WKL T POLOMEFE HH PR A7 I PR A A, IF
Sy gE Fe 4 3% 31 &) (the Cancer Genome
Atlas, TCGA ) PN FE4 22/ F] ( Foundation
Medicine Inc., FMI) FJAHCE IR AT X . 45
WX, fEPOLO. FMIFITCGA =/ A%,
HRRm A LSR5 5 415.5% . 12.0%F111.0%,
HrPIEBRCAM ¥ HRRm (non-BRCA HRRm )
KSR HNT.5% . 5.6%F18.9%, XFAIFH
GEARITR AT GBS MR RN L AR BRI Bobr AR ok TR
(R BRI RS ) 2647 5%, HRRmH L)
BRCA2. BRCAVMIATME M WL, - H =&171E
HJRM ., fEPOLOMIEMIBASIH, BRCA1/2/44H
A K R A 2%, BRCA1/2 M IR £ 5878
AR SR A AFAE B R . —Tk 3 32 E G2
AOBIFSE 2 W T 25019 e M 8 HEA T
R FR %4 ( pathogenic germline variant, PGV )
R, 3k 2 0 3 IR AR BB il A 08 Ty T A 7
e, ZREY, 152%0NEEFEPGY, HAE
YRR Z05 L B BB HA R PGV R AR, X
YEPGVH, 68% M [RIRE B LA CHLE, [
BRCA1. BRCA2. PALB2, ATM. CHEK2. NBN
FIRADS1C,

20194F, GolanZs ) 4[{i# T 4%t A BRCA1
5l BRCA2 I 72 53 75 1) 6 1) JE Jig 9 1284 7 PAR P ]
FI BRI AR 4E 1A 7 HIPOLORI Y . %9 R —
WREHL . XU . O B I R A 5E, B BR
PR AZ EN I 25 W) — S Ak 7 L B v ok Hh B E
&, TS 2 B A R 54 R R B SRR T o
gERHT, BARLF]RE B e K R et
AW (7.440H vs 3.8 H, P=0.004) , SRifi
TEF AR A AE b (B A BE R 46% 1 2%
), BBMAR LS X LA O R AT SR A
FiRzs (A 18940 H vs 1811 H,
P=0.68) . ZWFF A IR G AT AEY
P i I PRASY . BARPOLOMF G FE#2 i
SR AN A R ECE R R, (AU B e
JE, IR IFIE T BRI T A AR IR T 1
el on, R IR T S B AR LIRS,
PishvaianZs i ] “KYT” i1t llcgE 8201
B s FB T R AS A 7 JS 22 R AR 240 e ] 8 4 e
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FARGIN , AHOC IR 4EBRCAL/2 . PALB2 . ATM/
ATR/ATRX . BAP1. BARD1. BRIP1. CHEK1/2.
RAD50/51/51B. FANCA/C/D2/E/F/G/L%: . %%
FEH, X S AN S 2 IR T I TR R R
E bR R Y S o T i e | [ B/
HERBEEHE (PO AAW]: 2.374F vs 1.454E,
P=0.000 072) , TARIZZHEAGYIRITINEE
W Z A AEAF IR 22 g e L, Tibh, 1F
FARYIBE HE 25022500307 B i e
WL Z [l VAR A A Dl 22 S RG22
33 BALR

A R A B 2 A 5L R 4R X 1
. BFFR—EREF (REHT . B
T BRG] KIEFE) BRIZT,
PR A 5 R R F B AENGS . 2t
P52 Fi AR (fluorescence in situ hybridization,
FISH ) FIPCRA: . Jfiss il & 5 DLKRASYY
AR AR R e A R TR R 2

8 [ [ S99 HP D Heining 25 ' 78 1744
% (24 ~ 49% ) JHRME B Th kAT T 2 A
FE S, 555 % BLA B KRASEF H: R g i
BE DM P AR A SRS (3BINRGT, 1
BIRET ) , H:rp2f5| A NRG 13- T HEAY 2 2 %f
ERBBH WA IR kR e | Jeig e e 5
Bk, FHRAEH BT R AR, BB 19-9
( carbohydrate antigen 19-9, CA19-9) L
o XIBFE RV, RlG IR B TEKRASET A
RUPRRRIE O F UL, HA Rl A SR DR AR g F A
S AR AR R X SRR YR T 25 A AR . Laetsch
2t 132 31 745 AT NTRK 1-3 -5 356 PRI 0l 725 1) e 44
RN LR A (AR ) 2FAT TR e
BT, S5 ABL, X XY B e R &
G mi893%, MAEATNTRK -3l 4 L K el
AR TG £ I AR D I W
3.4 HIEBTT

G BE IR T A i R A T A9 b B R
TG R AT, A R b AR TR AR EE X PD-1
() S R A P I o SR 1T —Tiimeta BT 2R,
AL 1% I g2 B 95 A7 A e MR S8 AR f fr 3K 49
iR LA 0 R 1 i Y s B 2 R Sl L, XA
PEVRYT BA B RBOR L SR TR

e tuds. O M4 fifr (tumor mutational
burden, TMB ) , F5XJ BRI ZHLUREAEL TN F
FEMbBEEL P A h R A M 28 A8 1 Rk, I FHE13.8
mut/Mb; @ MSI, F8DNAJFF i B 5 551
F B E A A (B ) HE A B B i sl b
185 L) |5 L EMSI ( MSI-high, MSI-H) ;
@ MMRAHKCIEH IR R A (EPCAM ., MLH1 |
MSH2, MSH6, PMS2. POLE) , HA 4
Vit 52 B b 1) £ 5 ] APD L [ 3857 3 R G Y7
Hhgkss YL HA I E WIS AR 4% . D PD-1/
PD-L13kik, FEGE gkt ,
H A1 1 AR A 785 RS 2 B PD-1/PD-L1 Y 34 fE
TR R AR SeETRT T AR s @ HLASM AL, M4k
PR N2 A MIH C 2 18 7 4 28 Iy 25 1) — 2 S5 % 3%
BOERE, BAmENmE 28N, HLAS R
T REANM “IX /IR AYOCHE, ANRHLASM ]
RE S M IR YT IR

MSKCCHHuZs: "3 %8333l i s i 4 T
FETC 18 52 B FE ( mismatch repair deficient,
MMR-D ) i, 455R %M, 0.8% (7/833) [fi
B P EAE RE CAR B G, T TR
ERAMRAF LR A IR s, FLrh 44 BB X R h
PR CLBISE 0%, 2B, 1B5%
FE) o

Y R RPN R g " MR, B,
BT ey S R e s I MR Ah, RER
B MR s HE R LR o L gy
R, s ¥ I B T S KT RO T A LA
K A0 f 3% 2 B B R AL, AN S R R AT
AT PR A0 3 A e AR AR, PR SR e
BT WAL P NI A ARG AN A0 i
R A RIHA

XFF MR, AEG HARYY, wiEiEs) .
oI5 . BT . BRIRRYT A RS R R
LT R Sk e T L | B S S S LA BTN &
% 2 Bt (0 BF 5% 1A A & A 43 o il DLARE F e 8
B 53R R R IL- 15Ra” CD8 T FRER
MR A, RERAAEI ST SR b T UK
PO ok T ZE R R RS BT K IS B A 3 K
P ATBATF J T — 34 T A A AR 5 &2 % I i 9 1
I IR IRITSY, A BRSLARE 8] IT ( stereotactic
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body radiotherapy, SBRT ) Bk-& AT ALk PR
( pembrolizumab, $TPD-1/PD-L125%y ) Fifh3&
e (trametinib ) APk B s
3.5 HALTTET ek
3.5.1 BRAF

BRAFJE—A~EZ MR, 8/ MEK/
ERKAF 5 5% il #g A HEAE T, 52 mm 28 53 240
War, HRTZWTFROZE. 4. 7
RIS . Hendifar®s % 2 302.2% (84/3 781)
{14) B2 B 358 FR A AERAF AR G L M AR, LABRAF
V600E (#hT15) . BRAFANVTAP ( 4851
11 ) FISND1-BRAFlG B A5 5 A WL, XLk
HE T HE MMEK/ERK IR A7 h3ikes, Jolt
JEKRASHF A= TG R B . AN, RAFIEIRZE
7 ) g iR B R E M S-FURYY gk e . 6P
B8 - A 95 R F 5% T A guirre 55 O IRIE T 14166
B R R R R A (FTEBRAFHE
WER, fE AT s, R SER ek
FIERAT M . oM E AL, BT X A R
HfDNAHMEKZREAZ AT T 5L B, A0
X 1) B 3 X i 36 2 T 25 s T B TR I MEK 2
3.52 HER2}:H

HER2FE R J& 3 2 A= K 7 Z AR R i —
D, %SRRI H VLB 3G BT R (S o i
e, PRI LA . KB, HER2ME R BT
JirJEE (A R50A T RS B AR LR L B e T A E
WESE, HER2EE 45 UKy ¥4 i i3 vl 6 % iy
F-ERPAPTHUR . FEFEE DL EUZ S (copy number
variant, CNV ) J&—#4F1 kb ~ 3 MbAYDNA
BOAE S, R4 DUBUE S50 5 52 4 % 1)
R, TEBENRE R, HER2IENY BT &4 T2%
(4 R v, BCHER2ZEAR S i WL 0, B
20224F 55 1 IRNCCNTE 4 HER2 H [K] 1 58 722 Bl i
Y3, SRIMSE T P 4
4 FEERNESHEEAE

B i g B 3 B R s RN NS A TR R
PR EENERE X, WL 22 B E
RLAIIANG S o A A PRl SR S i Bl 4y
TR (Y IR AR B T b st AR R . KT
R R RARE R, <508, sHEA MM

YR A R R, AU T IR AR
41 BHMEREL

X ELA GG 2 P 9 o s 110 il i s AR
o, WAERAE . FLhE . B SSEESE,
XU R A Gy AR B R A, PRI T
AT EEDRI AT TR AR AR T, 2910% 00 i
B ARGV (familial pancreatic cancer,
FPC) . —IiRTHEMEEICHIIE 01T T 838K R
S 179K, KU 14 H R F S BRI,
g 2% i RR B R g ) XU 2 1 AN HE 4. 665,
AR AT 24 B R F R B, AR R)E R
Tl AR T 4 KU 2 1E o AR 6,448 Y L IR
AL <508 MAR R IR e R, W — 2%
JBB HEL B MR B XU 5 149,34 2 L MISEEIPGY
f335BRCA1. BRCA2. ATM. PALB2 . MLH1 .
MSH2, MSH6, PMS2, CDKN2A4 . TP53% ., —
Wik 1 2 E M RIS BT BESY TR X1 65240 s
AT T AL A OGRS AB RGN, A 20.73% 1)
JER R BB B AP B L A SR R A, HhATM
BRCA2 . CDKN2A ., MSH2 ., MSH6. PALB2 .
TP5355 53748 3 W0 S A% LA b R8I B g AURS: , T
BRCAVRAE S M2A5 LA XS . ik, X FH
AR R AR R, UL —90E)E
TR SCSE DRI , I X HA R R L R AR 0
i — 204 T i A DG T A
42 THMBAAL

R i g R BRI AR g sh Ty wn, LA
FUE . B . dEE . Ao . IR AR
o o1 2 IV 29 01 S
g2 10 KW, BA SRS R Y R R
A E I BRCA2FIATMZEAE W L], IR AT et
FAZEZ5 ) FIPARPHI 55134 T 7 ABURK o
43 FhrEH

MSKCCH VargheseZs ") I8 T 45011 <50
B AR R R IR R, X o 324 B kAT
TR ARG, A PL15.9% (21/132) 1
BE NKRASHEF R, X U6 B H AR RITH
KLk r, fUFEETV6-NTRK3 . TPR-NTRK]1 .
SCLA5-NRG1. ATP1B1-NRG1Fl4 . IDH1 R132C
AR DL M R L B S A S . JiAh, 31.9%
(44/138 ) BAEAFEWRHENER IR R FL A oA, B
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9 S VR 2R R R el A P A A I e R T
20 T 0 R R 2R 5 PR el A 1) A e s S
# (HR=0.42, 95% CI: 0.26 ~0.69 ) . Xt
FERY], AR S B 2T rAYT
B, A AT R L RRI SRS HETR Y7 Th k25 o
4.4 AEAHFIRIRI T KA Z — 6B Lm R

JER R AD 3 0h  VE Fir Je g B 2 2E A , BR T
MR (AR FRRCTE AR . DA g |
PREEE . RIS ) b, AR BRI L |
ol - 4 R S 5 DL 2RSS R A B o T
I IR B 1% ~ 2%, HrpLE R E A
15%, Brirk, BHEFRER. kA TMSKCC
FORFSE 1 XoF 4400 g 300 40 L 98 A AR HEA T 43 T4
W, R IN23% 0 5] th AFFEBRAF L RAF 1 1) &
HNeEHE, HrBRAFFEHEH LISND1-BRAF R JH
W, iz B FHMEKP SRR A 8. o H %
I, 45% R B AE FE DN A0 18 52 3 % i)
PG, BRI B A B = RAFHE R HERUE
AT T 422 307 0 % 114) i 760 248 A 9 F8 8 A7 AR VR AR TR
SYREE . ok B T2 g R AR i Tiao
aie LD 2 340 AR 9 EL A MR 0 20 A 4 g
Pdes CELAG ARV AN MO . R | TR S
JEAE ) AT SN T, SR AMEIT1/38
W BIATAE PTIR YT IS, fHEBRCA2 . PALB2 |
ATM . BAP1. BRAFFMIJAK14:, Hitt, XFFFEN
o BRI HY (Y R A WA g S, I R M
R AT
5 rEERNFARRITILIE

Huris b A2 ER I A, SR T
i Z X R A me I, DR A IR
G EEXE, KBRS 2EATY, FEARIUR
UL R)

@ 6= KRASTRAMF B, . 45 HATE X4 K
ZEUKRAST SR o = A M IRy T 254, H
KRASHEFA: R R AR A AR TR,
S DRUAG IUH12 45 17 85 FB) H KRASHEARIRAS s @ Gk
Z MRS G . R TR ) T R
B, VFZINT SR i T R A M IR g
B BRI ) LS AR S B Bz RGP
B TR IER ARSI H Al R s s @ i
ZMARIEF AR . R T bR g 2 A

Y ZRAS , AR IR H IR R RAE . Hk, &
SERRAEAR A IR AR R AR, B AL 4 B
DIME F45 Ao (il Y, ST st A% 2 ) ] it
RS AU B AT BA X SRS it A ) -4 sl ik
PRI IR YT Y S
5.1 MBS TR IEE R

(1) ) HX K DNA S & . DNA G AR50
W ERf 1

2) I M (%)« HEALH-E
Yue J5 SR AT IR A0 M b Y e B A G A PR AL
M2 cEDNASIE I I DNA ( circulating tumor
DNA, ctDNA ) FEATCTE I A0 &7 HLiT Al

(3) F M FEA ST e A5 . 1) B B b 26 g P ik
PEAEDNA F By se Bk .

(@) FN PR (X)) HREER A
B A I 2] - A R K

(5) F1 H B T A Q303 Q20 R (% ) « Ml
FPEE TP T AEQ30 LA | (EPESIRET 2
—LIF) Q0L | (HPEFRFH 2 —UUT)
1

(6) SN AL (%) -
7 s 2 HeA

(7) FH UK bR : KRASTRASRA | flb &
FEPR VR ()R ZH G SR R S SR B iR T A G
ST
52 AFAFIAL

(1) bRAKIE . HEFEAT I LU AR 1 5+
R, AT 2 AT A BT SR DL SRAS B 2 AR AR
175 FHRl . A ARBORN BN HZIbRAS, W cfDNA
sl ctDNAMC R o J2& 15 7T 38 2o £8 2 > R % Al JRd
( patient-derived xenograft, PDX ) #&#H1 5 E
HERLRE (patient-derived organoid, PDO )
R AT o R IT 4R S m RV YT B ETIETE R
%,:F, [47] 5

(2) UM EBAL : Hh T I S B e A e, i
KRG PR AR B 22 7, FIE
LR LI B I fE I K T I A g, At
BRI TRE A R A SR R I L g
KW, MYCY R W T B %4, STK11
AL L W Rk, MATMFIARID25E7E N %
DT RREE R

H br ez X Sl He reads
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6 RESRE

KSR YT SR 18 AR R I T R b
o BT BRARIERT IR T A S A A B, HAF
FEAEAE I RARASMES AR 595 i, R I 0h 200
RS TR A AR A ZE, SRR 45 oL UME T
FURIHUE A 0 B 3a k. Rk, 74X
B s %) e M AS I T A 2 ek A, B g
SRR TR EER IR OL ARSI R DA T B
R R HENT B AR RS VAT TN, AT
TRYT I s KX I 2 1 AR, S I 4 S A
FERGIEIGTT N /INARE ] 200 . AR Bl 2l P X
KR AL, AR MRS ME VR YT L ok
BFBR,

FlzR)

.

=AM AR AR 3
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