Volume 2 / Number 11 / September 2019

B 4R E W hE DR

TUMORBIOMARKER COMMUNICATIONS

&l Fr ¥ 1 = fE =

20195 #fThln 55 3HA
2551381

AHEIREY
B ImRIZTT #iH R

R M oE W =
TENEDEMBEFRSEIERS

www.tumorbiomarker.com




(M fate 2 AR ) #2344

i AL £

Ew: =Mk
» SRR AP R EF IR MR R E R
BROERE
- FERBRETSE L ERSRE
- RNGTEFAHAEHATAER

MiTESR: BFBERIE

s TAERAZFWEMBERFEMNMIERE . TEERKFHEMEER

s FEREDEFETIVERSETFERS
BEEER

MITESR: ROFHIS

B3
s FENEDSMEREZLERS
BEER

s TEREDSHERSERZEEER

RiTER: SRS

o [TAERKFEWEMEERTEIMY
FEEM

- FETENSEEMEZ LEREER

s MENEDSFETIVERIEERNWD

MGIﬁ #ﬂﬁﬂﬁ

s MAERAFHEMBEERRTREE
o IR ERRBSN AT REREROEE
« Br—EATERERRGE

HiTER: EEERNE

 TEEEAFEMEFREESHIEEE
FHMERBUR

o REEDSIEIRE ?ﬂéﬁ%%ﬁéﬁ

- BRAETEDSENSEERRIEEER

MiTELR: HNEHE
- BRREASE—HRERIT RS

EEIJEHZTLJ\
« FEHEN MBS TV EREETFER

- AR TVEDSMETESEEREIEEER

MiTER: F@EEt
- SERRBE A R ER MR R ER
Bt

- FEENDSHETSELERSSR

HMiTER: FTEHEEL

s TEREDSEEERREIEAEER
s FTAEMAKFELEIFL “SIFITR”
e

s TBAERKENE

MiTER: HR/EL

s TENEDSEFEERRER

o XEMAERIAFEAH DK
(UC Davis) EEEH7ER

« IRERBANFESTEESIN

s TREEMXFEHEMEER
« TRERBTENFETIN
o ERITALRL. BRERERFRSCHEN10R

iTER: hERET
- IEER A EARER
- EB/\BEEERE
- BRI EEERREREE




o) @ womiE R
Noigeenss/

TUMORBIOMARKER COMMUNICATIONS

2
b s
Bor pioWat

B X
[FEIZERIRTE] Nature: FKEREFFEMRIHRE —EHRAF IR FHEERTT
[FEIERIATE] ACOT-12 KB ZELHES A KFERTBEIRMBEEZFIES LK - [BREW,
#m{Ed AHEER
[FEEIEZARIF] Cancer Discovery:. B- EWE R EWTEREERT e R kiel
*}TL PD-1 53"‘7‘“'?% ................................................................................................ 07
[FEIEZART] GUT: FHEB G REaTHAR: $m M-MDSC NigaFEERS R
5@;“7‘;‘7‘7‘){& ............................................................................................................ 09
[FEIESIARTE] p38y TE4HRE/E B BAN AT AE by & 4t 12 KSR 1EFD
[REIEZFAIE] Journal of Experimental Medicine: BEE(ZR S| EEFFEARPHIMIES -
[REIEZARIT] Cancer Cell: REEMEZEAF DB TRD FIFIENBREIZUHITEY -
[FEIERIAT] RAECATRNTERZ B R RETUR SR EE PR FHART4RRE -
[FEEIEFIARIT] Nature Materials: ctDNA BEMIREY R TR ERZMrMFunAT =G
[RE|EZHART] GUT: GEZAFELIBRT HCC NESIERRMEMITNRERE S -
[FEIZERIRTE] Nature: PERIZFRRETEKFHRIBT HBY BX 4 REAREAT LS -
[FEIEZARIT] Hepatology: FHAZERERART AR FA ZHFMEMIRARR M
[FEEIEZART] Clinical Cancer Research: Z—HMFE LM FAMEEEETHRE
53"?8’9*%%#%?%1%7%&7‘55% ....................................................................................
[EEIEZZKIRIE] Hepatology: MEBLHMEER (VETC) aIfERHFIkT HCC Fifg
EIER RS Gl sty
[FEIEZART] JCO: FMEBIMYT — RAMEEH 11/11 BT IpKEIe R a7 kg,
IL-6 BT BE BT E /9 T AT 7 R A4 547

Journal of Hepatology: ERHAMFETE WNK2 I RFARERYIRTIE F
MBS LZNBEREAR

B-catenin #ERE HCC % /a¥r B7EMZS Biomarker

GUT: RSPO2 ERZEHZZMBAMA B-catenin BUEMRMIKEIE R

Journal of Viral Hepatitis: 127 FF HBeAg IMiEF ¥R 5HY HBcrAg 7K FRI TN Az MBS

Annals of Surgery: ZEFRHAFREEZENATIEE, —TREBBALEMMSIHAR e 62

Hepatology: HRBELEEEM, 1B/RATEE PD-1 /VEGFR-2 7 &R XN E BEETHLH!

GUT: @35 E DNA 1N R HARH AT 5 0%

SEM : FPTINERETFTME, HEirlALe, RRARES, MBEREIERE, KRR




i 15 S 19 @ i

TUMORBIOMARKER COMMUNICATIONS

Nature: FHEIREBFERFHRE —FEBHRAF IR TR

)Y - AN
En|1T

REIEFRT: RIMMEER; Frigt

[ERSF)] TEARFEXR, LRANEXR, #H%, PEESHEARRS 35 T4,
HEEF—F, FEFHRHEAA, RERE, PELATARRRE, THITERETF Atk
JE Tk B BIFFH &, 125 542 5%BHIKT 70%. FRIEBIFEDBEFFRydes, iR

BT RELEALARAAETZEL,

SELYFF, AEREREREREL
FfA. BNIHRRREIAURE B RFZHIER
RZ= T HNFT RIS AMRETURESE 7
BARK—EINERRHENERRARE
IENBRUEARAERE, I 7FARERSE
AT RBTERTEE .

FFARER S KEERTHNE=ZRRRE, =X
RZBEHRAREERRAARENTERKLR
22—, BIRERTIMX, 2AFRNETH
RREFHMEBEEN, BFERESFEFERN
79 50%~70%, B35 A S1@E Y 110 5 2 2L AT
RIS BB X B Im R R R RT AR 2 BV BB LA R
MIFMERRAERERRAFNHRREQRAT
oif. RAEEHT 9252 MER, HHPEHES
847 MELER L E B R H ERY 27 651 DEEER LA
Ro PERIEXXER LT 7 EREAMIZRAN
Fo MIERTREHMEFERENRERMNE, AR
ARBHEZASI S-11MS-N3FHEER, H
RE=XKEBESLN 30%, —EKFANBTHELS
rEEFEXRE (B 1,

Proteomic subtype

Timn T
I 1L JURY TR R 1)
e e P T

= | Proliferation

" Tii: | Immune
] 'é metastasis

o
[&]
§
c
5
g
[}
£
2
<4
s
[
2
B
@
=
o
k=l

Probability
2
—
Probability
(=]
(=]

o
=

log-rank P = 0.019 log-rank P = 0.001

0.2-

T T T T 1 I T T T 1

0 20 40 60 80 0 20 40 60 g0
0OS (months) 0S (months)

Serum AFP (ng ml-) MV
<200 [ =200 No [l Yes

Proteomic subtype

Hs S-I [Ms-n

El S-IIZEANGHERE

EEMRAM, S-INTE RS 2EEEE
REHERRZIR, XEBEERBAMBERBERKEL
AR T, E5MEEERSHEXNEDN LDLR
(1%EX) NPCI (¥%3z).SCAP.SREBF2 (JE#%).
HMGCR (&5%)CYPTAL (fXi5}) LUK SOAT1 (85

P01




t) HHMAEAS. HPSREEREL T RAEE
EEFRfETF RS B O- BRE4%1588 (SOATL) #H&
Eijg‘ ' b %%%TE%H EEN.IL*E% (. 2)0

— g R i

_—

E2 SOATIMEBRMEARL, EFBEETRHINK
EFHHE—

PRI A 2 (R SN B AR I 58 IE SL T 1
) SOAT1 BREKIX, sEPARR/AEIIMNEBEIEZRY
iz, FRRAMEAR _ERYRBREIEZ/K T, RIARRID
A EARNIZENES. &E, ARARTE
EBEXFNMERMEE ) RRED (PDX 1R
&), AR ARKILA SOATL HIHI5 M = %
(avasimibe) &7TRE ZEMFIMERN £K (B
3)o BB SOAT1 R A BEE—MFifEIREMN R
HART R BB RIS EYIINSY), MERKZHA

i 15 S 19 @ i

TUMORBIOMARKER COMMUNICATIONS

BEALA SOAT1 B RIAFTHEBEBENEMAEST
ALY

PDX: SOAT{"™

ke -' * -—
. 'Mf =l

PDX: SOAT 17"

PDX no. 4

PDX no. 4 (n = 6)

PDX no.1{n=2g)

Contral ‘;ﬁs
_| e Avasimibe e

_

(]

[=]

=]

[=]
1

Control
e Avasimibe

P =0.0005
A‘n
™
v

A
p=osr
4
i
¥y

A
| P O U R R S L
0 59 14 1923 28 0 59 141923 28
Days (after treatment) Days (after treatment)

El3 7ESOAT1EZ&REPDXREI A, falfkZ= R ia7r Rlm) i
B IAR

Turmneur volume {mm?)

Tumour valume (mm

[=]
|

[&E&3¢2ik]

Jiang Y, Sun A, Zhao Y, et al. Proteomics identifies
new therapeutic targets of early-stage hepatocellular
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LSRR, BITA4HLEEN PBMC 2 E/E,

B p38 IFIFI%E, H M-MDSC thl B & T
(Fig.5), XiEm, LHEEWIBITECE p38 MAPK IE

BTIER, 820 M-MDSC &1, fMmATEREHE,

TNF signaling |

Positive regulation of MAPK cascade
NOD-like receptor signaling -

ERK1 and ERK2 cascade+

AGE-RAGE signaling

Regulation of apoptotic signaling
NF-kappa B signaling -

Fc-gamma receptor signaling 4

Toll-like receptor signaling

MyD88-dependent toll-like receptor signaling A

#1 #2 #3
&
wocP Cf" &P
OG\ @0% G\ @Q ‘\ \!\Q%
@D R \4\° & @0 W
— - - — 38 kDa

p_p387s1r1807_vr18? - | -

P38 |em - - - 38 kDa

B-actin |- —-—{.d— 42 kDa

5

10 15

-Log10(P)

= Vehicle
- GW856553

15+

800

600

400+

M-MDSCs/

wn
1

200+

=]
Number of M-MDSCs
/10%liver cells

)
=
-
L2}
D
Q
+

p]
<
(@]
(O]
—
Q
2

0

Vehicle GW856553

o
1

Vehicle GW856553

M
"’ ‘
w
d
f
Y N
vk sl 2N £

1t week

o

3 BETHDRIFIRIRIA . 1&g 3E iz

AT H—F T R p38-MAPK & B% i 13
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ESHE M-MDSC RIREER—RIIAR LI,
ZIE B RV ROE S BT 2 K48 IE S 59 M-MDSC
PN &6 3% 58 F C/EBPP K p300 fk #i #9315 58 F i

&, 5 M-MDSC B9 TS, BET
EENTIEERNBEHS5ERF RNANSG
%, W& —FE R BET &5 JQ1, %I
It 7EINE] C/EBPR. p300 & MMER,
PEAK T M-MDSC BY¥ 38 e NI 5 T 4
IhAE, BET iM% i-BET762 BRIAT | #A /Il #A
IGEREAST A, BN E LI HIFI R BB F T4 (L RT
EEE PBMC, &I M-MDSC BILL I B & T %,
JESRT BET #MIHIFIST A AT R BB IRERE
M, XEEFRBAT p38-MAPK i@ % 2 i H 1
BFIATERE M M-MDSC —&FIThaE,
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p B4
NEMRBEIN SR T ENWERE
MIFIRBRER, BXIBTR T A4+ M-MDSC
MNAFEA RN ATIRm, FARZaTikET
WHERABNEKARLN. AREELLM, 4
#HAF R/ NE R EEH M-MDSC tbflEE,
HipgmEKERRER, THEEUE, £FH
MR 4858, M-MDSC (CD33) ®J#efEAFNLF
KU ETENINEZ— X M-MDSC BYIf
REIATHRRIRER, ARELMT M-MDSC #Y
INRER F p38-MAPK @R L& FRIATI THREV &2
0w, MTEKIHRFE BET HNHIFI SR Mg F, &
2T MIFIE A M-MDSC X3 G2 R ARV INEIER.
BET #PII57 B9 N F B BBV 3S 41 1 BT 2 BV )2 B
B MR R RIE” , AR e TR 7 B,
BET #p#&IFI#0 PD-L1 EXFEEI T MEN TS
AR, HEZEKT/MEMNERR, BRI TR
HIZER, 79 BET #M&IFIEXS PD-L1 IafRiXIEAY
FREMETEILKIE, Lo, FX+ p38-MAPK
BB EIER S, [EHF 9 p38-MAPK # i 51#Y
IR FR1R 4 T 4z,

[(&E k]

Liu M, Zhou J, Liu X, et al. Targeting monocyte-intrinsic
enhancer reprogramming improves immunotherapy
efficacy in hepatocellular carcinomal[J]. Gut, 2019, 10.
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p38y TELHAA A MR R AN AT BERAPE &2 £ I 2P py X B {E R

R E HA B 2 B AR B HR &R B AR 14 R R
(CDK) - #ifAHIE B E W™ &R IE,
B2, M GO R Gl M E RIS IZE M MAE
EHMAERFMRR. ZMARIEAT p38 MAPKy
(p38y) fE; CDK#¥#E85 CODKMEER S,
MmATAEERRE . p38y 5 CDK K& R
AEEE—XNEIIENRM, IHIsRMERRY
HEM, T/BEFELRS, p38y @idEEM
B9 CDK 2B S B i 3 300 ) A £ 40 A 728 i Jeg 411
H1& B BEER (L SRIB ST FFUIRRA BRI AE G
JE, MERZ p38y S EM p38y HHIHIFIMLIEfE
BRA BT ARG Lt 2 75 758 S T AR B2 AL, Lt
oh, ANEFARENEFHLAKESRT p38y &K

%, EIRR p38y AIRERL J9AHERY AT #E R
R% CDKs T4 AR #ETRNIERBESL
BRHA, 1BR7EA S ¥ 4HA I8 ik % 4 B ) 4P
MBS 2 FHEIZR R F M, p38 MAPKs
(p38a. p38B. p38y 1 p388) # CDKs )&
F CMGC ER BRI, XTEBRENER
J52 18 14 45 19 15 B9 == 51| 53 477 R BH p38 MAPKs 5
CDKs RIEF AL 7 Bk B, XTBUEIRESH CDK1
M CDK2 M=% (3D) EEEBREHME K
BSMELL, p38y RILESMEMMBMNE. 7F
sh I F R E = CDK1 #1HI5 RO3306 ¥ p38y
M CDK1 B ATP il m&& & BB HIKM FEF 77,
xf CDK2 # p386 By s 3E M 13R55, X¥ p38a

REIE KA. RIMEER; FEiEL

BEFEMN. XKBF p38y A CDK1 BB HEIMEY
I
JT M p38y 1 CDKs BB HBEHEM
R, %A FT XS 40 0 B £ 0 R S A I I &2 1
(Rb) #1TTHEFT. Rb 7E GO HAFR{BAATETE(R
BERLANEL, EEARERBEZEHE, R
CDKs IRFFREER 1, 1ZE ARG KTE(R##H N
HNRE A HARNILTE, AIMEESIE 2R p38y A
PETE 12 1 CDK #5118 EBEER L Rb, HETE
AR RPN E p38y MRE TR hZ7E
Rb (Bl la). BEIAFEFERMRERRSERN
p38y Exbk (Mapkl2-/-) /NEREAKEF MY
F2ZCRY p38y (AAVp38y*), FRBEBTERFAE p38y
TSR Rb BWEEERL (B 1b), XLEHIEREA
p38y BB 5 CDKs MAEA = &t : FEBBLEN
BRI, 7 ATP 556 i = Xt RO3306 EFHE
IBLE & B 11 AR A RS =
ERF4RR S, BBRURPELHMNEAERE
R # GO #im Gl #AM iR, 24 FFUIBR AR
(PHx) B—MPARRTARRILEERR, %
120 p38y BEER L HWBUE (B 10)e ATHRR
PHx [& p38y /TS89 Rb BAER (LB E BRI, 1%
AR T FFARE R ERZ p38y BY/NER (AlbCre-
p38y) FxtER AlbCre /N (AlbCre+/-) HIBF
MR ILTEE . AR AI, PHXESXE/NE
H Rb BIBEER (L, TXF{ERTE AlbCre-p38y )\
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RAERR (B 1d) B CDKs WREEHE L.
AlbCre-p38y /N A Rb BEER (L RUER SR S 4RE/E
HAZEH E M A BESRAEX. & BrdU &
E, Ko7 REReMIgEMARZNERIE (B
le-g) 1MAI, AlbCrep38y /NiRAYATHE DNA
REEMR. 1 AlbCre-p38y NRIFRBERE
PR ZRBAFTAREIE AR R (Bl 1h), B2,
X Le4E RIRAA p38y B AT AR A Rb BEER (LA AT
EB LB EN,

p38y REASEMPABLE, BRHFEME
7 (I R#IEE 3a), X5 PHx /3 60 hRb BFR
AT ARAIE A RIS EN SR —K. p386 =&
5 p38y R EYIHXE p38 EFE, BT R4
p38y = H e FEH KB ELR o AlbCre-p38y
INER B9 p388 BIRIRTE PHX [G1E N, HBEERR
ZXRIPEESRIAT 4R (AlbCre-p38yS), Rb
BiES L HEDR, FTARRILIEth BEIER, b,
HUE p38y T SRV AR B HA A 1T A N R T AT 4H
R, p38y W AIMTHRERERIMNOIER L
B R RS ER 1L Rbo

E %1 CDK1 JERhe] LAFRBA TR A 4. B
JAENE, ARF4ARRE (HCC) #74 CDK1
# p38y IR AR, M{LTF p38y Y L16 }F
RERFSHEWN. BHARELM p38y EAZE
HCC AfE R RIESFTRERAFAR, HEE
R T2 HCC/NRIE R B FF AT p38y #EE.
Itesh, p38y RBIEANE HCC THARERELL
IFEALEEILR (B 2a). MAPKI2 Rix5
ACTA2 #1 COL1A MRIXEHIZMEX, XEERS
AmIEAMEBRMKRRER, ESIEFRTEL
HAREY), MR ENBERETEEZA

i,
/a2 N
2 g ; E“j
Z 2
“ancea
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(Bl 2b), Ib4h, & p38y ‘X EFMEREN

FrEfmfIEx (B 2c), p38y afk=mE/ HCC

R R P RNIETE A R EESE AL, XERRER A

REZRBA p38y AIRES 5 A ARTREAERI A £ & B

AR —ZE TR (DEN) 5 p38y S
&, p38y fk=MIBA )55 DEN iF5SHY Rb BEER
MR EMILE, X5IEEMARZTIRRER
R UAR R D B PR IE A M X tk9h, HCC 1E
AlbCre-p38y /NER A 4% 5B ZUHD I, Aeb y83 Rk 2L Rk
)y, HEFEEREM (B 2d-g).

RSO URR S SERIRASIESH
FrEiRR A, AlbCre-p38y /NERIFRIP, 2
W SRIE T RITG T p38y S EXT AT A A & 4 HY
=, p38y MHIFIMtIEEERLE & FHiDE p38y
BARF M CDK2 &M (B 3a), SHELENR
TRE R EIFTAE DNA & R0R MERAREM AlbCre-
p38y /N (B 3b). MtIEEERR /LT DEN LI
ER/ MBI EEN KD, HiEST Tl
NEEE, FNEEHENEER (B 3c-e),
gk, p38y MFIFIR AT ERABEE S EMTE
251 A AAV2/8-CAG-Cre Xt p38y H1THi =
MEREWIEE. BFIRNE, EMIFEER
BA/NEPMHEARRIZARD (B 3f) ; XKREAE
WIERERET/E, REMZ Rb AP EA BEBLL
T, XLHURES MEHIHIEFRIEHFIG Rb i
BEAEIETBEIFEARRTENER X,
M RALIE S BR AT LB BT FFELRE Rb #Y
HCC FhiE,

S REREKE p38y 5 CDKs K £ HE
e, XAMNFREESEPRLIMB MAPK 1£
COKESEEFMIEA. p38 MAPK &EH Kk
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AR B A AR, p38a F p38B B—
p38y 1 p385 TEF — XMNRERFTBEK A
AR L MAPK BESEUENLS, FAm, X
RMEFAHEZEMERESHIEEM, p38a i@
it Rb B9 N- Rif BB LI M4 FE, XSHK
Rb XF CDKs6 RYSRIERBUR, FLLTEFAMAE
£ p38a M HCC WMERFERE, XLLLRRE
&7 REIZEEH p38 BIRER B R FITIRERYNL Ao
ZSERFTIERR T BRSE CDKs B9ZRiATTiE, p38y
R LSS HNAE R, XAMMEERRETR
HMTHER, RPFETHENEELOIRES
0 CDKs #UERRE, HMEHAR el =BT
BARR LA p38y JEEIER, HRAXAMRE

a Livar
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HAFIT 2R, %R S CDK- 4BR/EHA
EREAYRIE, FZEHRY CDKERWATLL
R L LI R T AR ARE AR S VS 54
REREHA. p38y AIEfUR—MhIR4T R B RYEES,
REBS E MR TE RO R B AT 1B AL B2 LEKES,  RIRY
B SRIESE p38y XF Rb {5k #1440 AR f&] HA LA K AT
HEMENRELAREXEE, BENMXET
p38y F HCC AT EERmmE ], HABTZK
IR T —MeME A

(&% k)
Tomas-Loba A, Manieri E, Gonzalez-Teran B, et al.

p38y is essential for cell cycle progression and liver
tumorigenesis[J]. Nature, 2019, 568(7753):557-560.
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Journal of Experimental Medicine: BSE*Z&5|EIFE LR

REIERIER

IR L, SHNFELAER—ESTRN, BH2EMTXMERIERE? AXXH
HIER R B R L Z AR R AERAARRE 73 i RIREEX =K F4RE, BEEXR @A A0S AMP
AUEHIE B HES (AMPK) 1 p38a RFEETAAREIEEHMFIMEERK, EEEE/NEMN
ABEFA4EREHEY INK 'R, INK T FAEBXRD @I, X—AIMRT T IEHARSH
ENERAXR, AESFEERRTHEARIEFHEINERRR, AEREST

R T RS,

2019 &£ 5 B M JEM % & £, Guadalupe
Sabio HWAMBFHNAREART —REAN
“Adiponectin accounts for gender
differences in hepatocellular carcinoma
incidence” MINE, MWAERAENERERR
TN FEE#HIT T R,
1 THNSERKRKFERLVFENLRE

MREBFEPAN—AREZHE, KM
FEERARKESTHIE. AERMtIIHEENERE S
BRI 7B, AT #H—FRRERNNFE
MASEXZE KT, AREBLU T @B HE SR
ISR EK SN/ NE—. A THREREK
REFPNEANEERSEMABER, (]
FigEM. BBEXZE KO (Adipog-/-) HIBEME/NER
MWT /NERHTTREMEEBIELT, £ WT
IR, TR B RIMELLEE R, ™
Adipog-/- NEEE ETERER.

AT H—TEMEKEI BN/ NBRRIP/E

H, MREXBAZZELER (DEN) S8 WT

REIERART: RIMEER; FRiE:

NERAFREEEELA Adipoq-/- /NRFHEIREY, 45
BRREEXRBVRZ EAEIR B BRAEM, KT
Lt SEEERF K FREB TN AT & o
2 BERRLALR PR Z INK 17] LARS LEFFEERY#H R
AEBA2A 4R INK = E B AR B A FRY = £ 3K
BTG, BAE NI T %/ R BIAERh A
£ INKSEME S TS, XS5RERRKFRER
BX. MRERKNEMEERE NEM AR
By INKe A TIERR , (AR EER 7 %R,
&I/ N RAERALR INK G ZEE,
SHABELERE, MA/NR INKELIZEER,
BT RNEWETREMARFRIERPR INK
RS/ (FKO) FH42 (FKO) sixdfR/ER
(FWT) BVgtEmBREKERE. BEEKEKT
£ FKO HMEZ =T FWT ##1%, m TNFa. IL-
18 IL6 KFEEREER, EMHFEBIERET
R AV & ELTE FKO HEME/NERAYREEX KT AR
=, BMEEKLLNIRAE, TEREETRMHE
B, [EHEH, 72 DEN ESHAERERWS
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2T HENS R
3 SKTFRIBEEX R EEPHILFKORE I /MR TR &
3

AT IFNBEELERTE FKO /N E I AFE+
HABEER, AREER WT M INK 1 #RE/NR
S5@MZEERZN/NR (Adipog-/-) 3. MEE
K £ FWT Adipoq-/- 1 FKOAdipog-/- t# B A
B8, R FKO MFEREKTEASE
SHEMBERKBLVNERRE, #MAREDIHT
DEN 3% § B FWT Adipog-/- #1 FKOAdipog-/-
RN NUANRMEITHEER, X&RA
AEBX R TR E iR BRI,
3 BEEXZBEAMPKaflp38afHlrEE# R

B BX = 183 BUE p38a 1 AMPK 7% 2% 8 B

EEPRREES, AFEARPEIIEEF

o ALAREMNRIISIEKRRKERMEEINR
F, BIRE p38a fl AMPK B EMI K, ME
Adipog-/- /NEHRMEE p38a 1 AMPK #iE
NMRNES, R XEHEsa a2
RKTEASHNER. HAREX75IHA RN
EILUBCE AMPK, 7E#21EE%E 9. 22 KiEgt
BIE M p38a WFE RFEZHUE p38a, WET
p38a 1 AMPK #&E & X i 14/ ER AP/ BR3P 1E
A (&1,

a b

wr Adipog*

ms_remss Nme _reme
PAPK ) D R AV (e —— )
AHPKe (6 o - g = ] ANPK: (62)-{D e |
Posa(ae)[- o o WO | P50 (30) {0 = S W
R T T e ) D DD
GAPDH (37) 5w o e = =] caror 7 W D 8 & O
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Us —_
-510
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d
Allograft volume

s 8 8

Volume (mm?)

8

F*"shScramble F*"shAMPK F*°shAMPK

1 AMPKa and p38a activation protects against

tumor growth.

4 BLE
FresttREONARSRENNEBERTRE
, BMEFENAEES TN, XEBI—F
FIKIGIESE T, FERFAALR R INK @D MBS
BXEM D WK FERLFMM p38a LA K AMPK HY
BUE MR E. mEESHHE NEBT
MHENTE, SHEMRHRP INKELEZE
HARE, ZMREERERERARPE A INKLNE
HEYRIE, 1 INKL BERSHNHIREEXEMN =&, &
KSR THENAEETAEAMINPEFETER. X
SRFREREN], BTFAIT 2 BUFERKBR AMPK
BUEFI ZBWAME A LIRS B8 ENEEE,
AMPK IETERL A— M EER RGN HIEF,
BERARBEMLAET R BT S,

(&% 3#k]

Manieri E, herrera-melle L, Mora A, et al. Adiponectin
accounts for gender differences in hepatocellular
carcinoma incidence[J]. 2019, 216(5):1108-1119.
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Cancer Cell. RERFEZELAFAINIETH FIFERBE
R EY

FFERpRsE (HCC) FIFFRBEERE (ICO)
EEAZMAE (PLC) WRMHEZRE, 73
549 80% # 15%. EEEAFE (cHCC-ICC)
—MERNREMERE, KALEKNTFHE
— MRS R SE RIS S AT 4RREE (HCC) SHAT
WREEEE (ICC) MIAKHFEFI
R REEEMEAEAERNERENEENT
&, MBRTRZEMNETHZE, FAYIER
MARRETERETIRE, ALk, BYFREM
FHESEMENS FRIE, UMEEEEYRE
WA, WHEND FIZERHINEEE R ETRY
%o

2019 & 5 B 23 B & &R 1E Cancer Cell %+
S, REBIERKFE—ERKTEBMAL
RAFEYEFFIALIFFOB R R
REMER G OB AREREAN B AELH

5Fr (RIKEN) AR)IZRTIEAEXGHRRHIXE

“Genomic and Transcriptomic Profiling of
Combined Hepatocellularand Intrahepatic
Cholangiocarcinoma Reveals Distinct
Molecular Subtypes” H, AR AREZEIEH
ZENFEAEUARBIESTFER, 2EHMARE
SR E=MREIET R AR R A U R RAST

REIE KA. RIMMEER; FEiEL

i, RHTESEMENDFOE, RARR
T RA AT ERFMRIER 5 ENAT 4R mE A AT
NIEEAMRERMA DI RERRXSR, H8B
BRI T HANZEATEIREY), XEERNE
BEENERIZE. FEMETRETEER
BYAE Y F N IEER T AE.

Tissue bank of primary liver
HCC

cancer (China, Japan, and Singapore)

Case » @
screening | W
Y 4

Sapara'ts_ t;'p_e Combined type Mixed type

Subtype

classification O.

__Icc Histology (H&E and IHC)
- Whole genome sequencing

approaches -

designed for HEe UG

each subtype Laser capture
microdissection

Multiple

ome sequencing

RNA sequencing
Nestin ing

Genomic landscape Mono-clonal origin

Prognostic marker

Nestin
Multi-clonal arigin \

Oe e
X ERHRIERMMERSNZE S,
RESHEFES AUT=1TILE: Separate
type (9B A). Combined type (£&HE)
#1 Mixed type GCESE),
NEERETET 133 MNEARFEEEN
BERAMBZRAFEE: ESHEFNE. £
P19
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‘74:&_ Py,
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BERANFNERANFRAST T REERA
ENESMIEEEY, SIEFAMmRE. HBY if
Nim, BIHZESR, EERH, EHTR,
SREAERF, ETREIS TCGA, ICGC
FERINEFEIA R RV EMAEE A
BHIESS ARG, HRELAN: BEE
FRP TPS3IREEEEE, ANEZFAM
BEFESEMNCINNBLRE, HiRZHEEHMME
EHEER KRAS RE, MREGHNESEM
EERAEEULERAERE, ERTRESE
FHEERENMISHNERANIE, ARIBFHF
REATES FENERNMBEL,

BETER, MREBIDFAEGERRERE
SR ESHAREMAARNBERNS FIL
BUSEAE, &I Combined type JE & B FFEH
Mixed type ‘RSB EEEBFARIGEKMN 2
FHERN AR E —H - Combined type
RREMENS FEIEERIABEMME,

B AR AT AR 5 7 EEAE
o HEIMNFAZE A RIR & BLX R AL B B S 1l
MBHBEMESR, XTRHNAMILAEN S
AT RITFRRETE2ARENTR. U LRSS
RiET, EKREEELEXFRMHLEEES IR
ERY, RENAEREST B REX RIS FFEITaE
1T BT Mo

tesh, BEESBCEHIIE, REME
HRE St AR RZNE, ZRRHE—PIER
AffEAERRENS
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FebE#S)R, ™ Combined type #1 Mixed type

REMFEHNER=ERR BEEEMFEN
HCC #1 ICC B9 B AR BEHERNRERIRES
— PN KEAFENER, AXHRET BRI EY
M EA D, RIMARREAFEE ALK
BHEENEREER, RAFEREEDT, Tk
DT B RBENESRE ZENERREZ,
BIMNKIARIER I T REBFEFNS F
WS FTRIAVEHIHISEIRIERR Nestin RTRE(EN
BREEMENIZEMNSY), HILRREBEIL
BROMETRSEFTERN Nestin FIFRIAKFEE
&5 T HCC,B5 ICCHRAKFELEEER,
MEEZGIEE (128 GIBSILAFRE. 99 fFIFF
Rz AR 86 BFIRFRREEE) NRBALSE
BETR, BREEMERIHESH Nestin &
X, XIER Nestin B[1ER & B FHERIZ B
FfEtnE. A EEIEREA: JKFH Nestin
RIABREEAEA XIS, TN
SHUNSARATEEEERM, BEZFED
TR, BEREMEZRED Nestin AR
F[EERTEENG, £XMUB, ZECTERFHA
R RRB SRt A&, U LFERRA:
Nestin & B A LAEAR & B AT LA AT 4ARR 22
AT AR BRI R TR EAT S0
| St
ZMRPRRERME T RS EAFEIFHA
BERAEE, HxREEFRESFARTER
FFABEEH#HTT 2HELR. F89MET,
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YHIE, BINEEKFERIA AFP, GPC3, APOE
M SALL4, UM ESKFERIME AFP, ZHf
RERE T EERRSEFENMRALREE
FENMBRERAT R THRUS RS EAT
ERN—MITE, EEEMZEMRLIN Allen A
Lisa #7/E5 cHCC-ICC I3 F 72 £ —3, TlaE
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EEEEMNE, 2 Combined type (4
&8) F Mixed type CESE) BARREMDF
TE, BE(#HERE FHEHEMIEREZ/M
G SATERSEFREPERFSTHNAR—
N EBERVEFIRITHRE, NRREZIE
Combined type (&%) # Mixed type CE
A8) FFEEY Nestin RIXBEFH. ZHAR
45 RZREA Nestin AT LUMERIZHTR S BLFF R
EYREY, BL Nestin RIXFHIEME AR
MNTFHRRESEEBEDWRSHBETER
NEEHEMEEERMET TN,
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Xue R, Chen L, Zhang C, et al. Genomic and
Transcriptomic Profiling of Combined Hepatocellular
and Intrahepatic Cholangiocarcinoma Reveals Distinct
Molecular Subtypes[J]. Cancer Cell, 2019, 35(6): 932-947.
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5

RiEER A TIRNTERZEFARENEDSEEEERN
P HARTERRETE

BT LA DNA MIZARBRISFHLNECRRERNAFFE ALK FHAEE
BB, AT, BRERNHRAE D EEIMERR, KA N EFRRELEIZINS
E, MRANEBRAR. SARART MBI ANARERERNGZE, ZF5EFRS
Mm3REL, RINM 331 ZZAFREHFAEN AR R THEDL 4 §IRHIFARESRE
(<3 EX), MXLBENMBRREQMESICEI ARG, ZICNEE 17% #IFE
HIE, mreTEmeRENHR. XMARKA, EHESEEXERTRNGT
X ABHR, T4 DNA FMiEE BARCIRIEX SN REIFHERIZET R B EER Xo

FREIEZRIT: RIMMEE, FEEL

1 f‘éiit% E"J II&;’*%?&*D Iﬁiﬁ - il{;;reening ?;:rspl
uesti}anna?:;r::'; :eru:loH;sA
MAEREONFEROHREAB (7 = : :
72720) #TMKZ FREHERG WA % T s vaa
AL, HPZBEFARENRBENME (7=
3793) MEHTRIAEE [ BERSE, mXE _t
n=176 ~
Zﬁﬂ*ﬁ%ﬁ?ﬁ}?l}a:lﬁzmq\ﬁkq] , 176 Aﬁ_% Dynamic CT/MRI n=3.617
Z$E ;é EI\J $ Hé% E / EF:E?E% (hérj% yg $ Hﬁ% Trainin; cohort algorithm Validation cohort
65 HCC&70 non-HCC & cutoff n=331

[/ BBAEMAY / S0A) , TEHSMZEFAR HoGsroon  |————|  HGCstroon
EEAE R EAMEIRED [ BEBYA (7 :

HCCscrean-positive HCCscreen-negative

n=24 n=307

=3617) ATHEMIHFARERT, Follow up in &-8 monihs Follow up i 6-8 months
XEDREREEVIRFER 2 NARHITH
ST ERE / AEEIRRGRE, HP
FARERSE RSN EREZERANSH

Diagnosed HCC Dlagnosed HCC
n=d{17%) n=0

Fig. 1. Study design. The enrollment, training of the HCCscreen model, and
validation in sampled AFP/US-negative individuals.

HEVNLEAY, HARENXLERENELRR £3617 RERRER /BERPMLEMES,
BA /BEBEMFHRTT FERERERN £ 60% EEAMANELREZNBESHRR
(B 1), A /EBELE (B 1. AT HIELIRESR
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MR FERIRIRMME, AAREEEFEZAL
EIFERIFRER /BFRENAREN
WIEPAFI (n = 331), RIBMEFI. BAEKI
SIMAFELEEGIRIE R EAKTF, REREH
BEH/BEAMS5ENS RS ZRRER
FIRMES5838EY, ARECELPRE
B / BB fHE B34 MR IE BA T S U &2 A9 I i 4
AT T FARBERAERNR, HEELMR
EiE 6 £ 8 MANHEHFEITHIN., LIMARER
Xt 70 BB RESRENBEANHRITTH
HRRSE TR,
2 FFERBRTEIRIC 5 FROEZE

MREF LT BEREEYIREYHIRFA
MERESN: OEFERETIEETBENE
FXZT;, QmEEBIMCYRREBME YR
BERMBR, TUNEEERAHRRF,
AREMEZHRSHEXNFARBEEUTE
[IEEDLE—1RE: TP53. CTNNBI.
AXIN1 2 TERT B&iF. ZAFRENEBSHTR
EIEEE M 7 AP R R B EE MRS, IR
Figit 7T — el RSN S MHEE TR 5D
A%, BRI THME DNA EZE—1NE
#1897 DNA £ IBMIEEaE L, RET 8%
B— N RENERAXE, A—MEMUFIRE
1% cDNA R (RACE) WA%, FIEABE
TP53. CTNNBL #1 AXIN1 gF3X. TERT B&Eh
FXHM HBY F5INZES Y, FERRTMZ
FRSEES, T ~N—NFIIEEE LA

i,
/a2 N
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Z 2
“ancea
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FREFIDBEREIR AT DNA, LM
B [ iSRRI SRR R IR R T,

REIENARMEXTATHMBE. FF6E
AN MR X% B (EBR BB R H A TR,
MERBERNE y RERMNBENASTES
7 R B RF AR B A R B M AT RE (L A E R
BB EMSRENE RS, B, AAREXH
MIEEBMICY S T DNAEES, &
REFTRETRNENAZE (BIFFBREA.
BB — SESHI LM DNA) BRREEMRER
HART4HRR =,
3 IGFRISERS FFARRRE TR 1S A — B ik

W5 & X312 W 70 BT 4R A R ok AR AT 4R AR e Y
BEBITHARRERZIRK, 193 MBS
EH /8% / BIREIZEFIEET 65 fFIFF
SMRRERIRGIAN 70 GIIEFF ARG, B
1BHE CT/ IR G MALFH EHZ T NAT
HRRR. X 135 fIBEMRL T IIZTI, FE
ARE SN ERERES RS IRRIZHT
ERBTHL. ATHE—EESTRAERE
MITRCI DR RS, HREBE L FIRLEMN
T 4BR DNA RE DR AT ERE (L AR
BXIE (RO ¥ BRLEbzZ 5, HREIRE
M7y mANEHERHE (TERT BalFX AR
MEMZPRSESMUSR) . — M ERFE (&
i DNA RE). mTMEBRNE (RiaER
ME y BRERIEEER) MAENMERIFE (Fif
MR UEFUNAFARERSH S ERE
(& 1). MATAEXEIMCHETIZERTIE
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%, ZAGBEWX S T AR EESIER
AMpEEE (B 2A), @I 65 NATAARE
HEIFD 70 N IERFARRR R GIRIIGSIBESH
17 100 X EERBERRXXWIE, HRELINZ
RIETEFT ARSI R R BE S 85%, $55&
49 93% (& TEMR= 0.928) (B 2B.C),
RELEIEHRESNFAREMESOHILE
79 0.4, XitBHTC4ARE DNA FM1E B RIrie YAt
MBS TREIIEEER (B 20),
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Table 1. Characteristics of HCCscreen features and their coefficients

Feature class Features Coefficients

cfDNA TP53 other than R2495
TP53 R2495
TERT
SV_TERT
CTNNB1
AXIN1
HBV integrations
cfDNA concentration
AFP
DCP
gender
age
(Intercept)

2.02
0.21
137
0.70
1.20
0.01
0.82
-0.27
0.21
1.59
0.66
1.69
-2.68

Protein

Clinical information

Penalized logistic regression: L = 0.14; a = 0.

B

(@)

10
i

sScore
0.91

SCone

0.8
i

HCCsreen 2" HCCscreen Validation Diagnosis Size

True
non-HCC

5
65

Training
dataset

Predicted HCC
Predicted non-HCC
Sensitivity(%)
Specificity(%)

F

Score  Actual
HCC
non-HCC

Actual
Predicied

HCCscen
TP53
TERT
AXINT
CTHNB1

93

Specificity

Validation
dataset

Predicted
HCC

True
non-HCC

True

mathods HCG

Dynamic CT

(cm)
not-HCC

20

0.84

Dynamic CT[HCC |3 Predicted

Sensitivity

0.8
i

0.82

0.49

Dynamic CT | not-HCC

non-HCC

0.67

04
1

0.87

Dynamic CT | HCC Sensitivity (%)

0.62

0.23

Dynamic CT | HCC Specificity (%)

0.59

0.45

Dynamic CT | not-HCC

oz
i

— HCCsreen

— ciDNA 3

Dynamic CT | not-HCC

0.56

= Pratein :
_ 8

0.40

Dynamic CT
Dynamic CT

not-HCC |
not-HCC

04 02z 0B

Specificity

10 0e 08 " 053

0.51

[notHCC |
not-HCC

Dynamic CT
AFP/US

0.48

Telephone | not-HCC

0.48

4 ERRIRER/EFAEA

Dynamic CT | not-HCC

0.48

Dynamic CT | not-HCC

327 non-HCC

APFIUS not-HCC

B P AT A RRE TR E A XY

0.45

Dynamic CT| HCC

0.44

Dynamic CT | not-HCC

0.44

APFIUS not-HCC

P AR ER TN (E

0.43

Dynamic CT | not-HCC

0.43
0.42

MREH—THRT

not-HCC

Dynamic CT | nol-HCC |
not-HCC

AFPIUS

0.42
0.41

=

Telephone
Dynamic CT

not-HCC |
not-HCC

0.41

FrEARRER TN ZE 5 e

telephone | not-HCC

MEBRER / BER%EXIRKRERN Z AR
EFERE AN EAFARE, H5 331
ZHRRER /BRAERHAEEZIZNLL, R
EINZRATIBBEME 7 24 FIFEIERB (AR
FFTARRRETRIERRTE) (B 2D),

MRENX 24 BEREHITT 6~8 T AW

fEih. HAP 17 AER T ohZBRETEAER
B, AANERRTHREL/BFRE, 3 A&
R7TBIEMIA. REE 4 BEE IS ATHAR
%, ZANAEETUNERE 17% (B 2E).
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BREEZ SN, 70 BIFERMNZIREREHE LN
WA ERG. &R LA, TRKBERD/
BEREREE RS, FapREREiiRas
17% BIPHMFIUNE. 100% (4/4) BORBUEM
94% BI4EZ M (307/327) (B 2F), @IS
HENEE RIS, Fra A FF4mhhE
WNF 3EX (B26), HERBEZRMNE
FRER, MEEBEYREEEWL,
EFE—REME 6~8 MNB, HAREXT 24
{5 FFEmRRZE TR 2 PRME AP R 13 I B & BRR M,
BT ZRFFARERERN, —& 8 —RiHE
I 6 U B 14 Y R AR B e 2 2 58 R AT 9 PR
%, HERNES. Z—RFHARERGIES
ZRAAME BAEE SN F AR TR AP TIRR,
HIfMERELER AN, SEKRER—
o 11 GIHERT4RREREE HAT4IRRRE R E PR
mEER, BT (64%) EHERKENFN
PR, REHEF 2 FlieNss RizikHE (0.40).
H &P EFT 4R R R 517E 55 IR AT 4R R i
ERMAZAY (B 2E), XLELRKE, &
S 1E 5B T B {a] MBI TIOM, %A IR TR
MERLE—FIRE. BriXLEBENIELRLE
R BB .
5 TEf2RR A B¢ P IT AR TR 2 AV ISIE
FafERERlE RHETES X AR
FRiR AT ARRE AR KAE ST FeRiBvRRST I,
EREMEEESAZ RSB AREMER
ERFEMAERASHITIR, XFE XK
SNSRI R G T, AT RIEX—/&
%, REXT 70 BEZHRSERE (ZHRE

i,
ft EE N
Z =
et

i 73 5 & 1) a8 il

| -
% TUMORBIOMARKER COMMUNICATIONS
MRAM) RUERMAHT TN, HERAX
LEBRE R T IIZREAT G 70 & ZAFREHRFE
MEBYAERT AR R 7 5. B XY TEA4RARE DNA
ME L RIFCYHITENE 2, 2R
MR B IR B AT ARRRERG, BE 98%
BY R BUE A 100% B4 =% AT, REZI
4PN (FFAREMEZREME) MNEEEIR
KETURAMERIEAT ARG PR
ANZ AT AR ERAIW LAY, RIEE
%, FFARRENEFARERIEEES. It
5h, IRIEPAFIRYRIAEFEAE, RERMBEED
FrefERAIEN P EEAER, BR1FS
ZEIRF R FRETMIRFAME MR DRI, 1)
B 58% M 2.8% BYFHR MMM E, 5—
i, KEARENIEARERFINEE
IEHISFRERERME (100%) 233E09RRE.
6 B4
ZFRIERRTE SR AR R E T M DNA
MEORTICYINTGE, eBRORMIFARE
BE. EE—MIER NIRRT HRF] iR 2R B
BINTE, HTR0E, AR, BA8E,
fEEE SRR IRRIXNTTR, FFARER
EREREEESHNEREERRVBETEENS
i, McRE R AREE B RpyarmiR.
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Qu C, Wang Y, Wang P, et al. Detection of early-
stage hepatocellular carcinoma in asymptomatic
HBsAg-seropositive individuals by liquid biopsy[J].
Proceedings of the National Academy of Sciences of
the United States of America, 2019.
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Nature Materials: ctDNA BEIREY) A F R EFi2 Erfl i

MRHETFIS

FHERRERE ROMEZ—, SEHRLKRA ST FERARGIE 50%. FFE
ERfEE, MaXi, SEHMTEMERM, RHiZEEFERERSEATRG
7, MNMEAENERETFIS. BRBNIRZIEEFERERISETFE, BRRER (AFP)

BATHEFERENER

, BRESKMERE 50%-60%, HIEATEFHAIZHTRVIE

BinE. Fib, AT HEIFEENOAERRIZEFER , RIREEIR M KERAERE AT

Bytikm 7 B E4AE DNA (ctDNA),

CtDNA 2 B4R IATE. BT PR E 5
BmPrSEEYRNAEE, BTFEERESRA
AR —RRVREANZT, Eie LRTUAA
CtDNA Ry B ISR H1TIo0, X—TelR
RIKTERL” TR BRI S R PR 53 e
BRRZ— HHETSERNMEZHEAR, &
FEORAREHENLENS, 52T,
BRI E D EINE MARASEN BT SEAALN, =TI
15T BRI RERIBY B ATERL, SETXYAMERRY
DFEARISERS LN, ThA& /R M B AR RS
ZRTMELHE, EXABATIZHMYEEFER
BRANAEMNE, &G, ctDNA AJ2ERRE
RNBEARN S FREESNENR, BRMER
BB = XS B LRI LS RAVRZMM,

EXTAFRH, MAUEARZZEEARE
F ctDNA BYREARN £, REUZRERARZA
BW—MEZEESN, EBTMARNERNE
o HEEARREANIEINEAMBELREIIET
WERADFEGHZ—, ESRBHENIERRSX

REIETRART: RIMEER; FRigt

&, FELERIE B R ERIZ MRV IEARAR 4.
MRAREFEMEERAKT EXIFHEAR
FNIEE Mm% DNA 89 485 000 4 CpG = HE WL
KEHITTHR, MEHERUREENMS,
®it AN BN IRE (padlock probe), ik
T GI B R 0 IE % A M 3R 1R BRI E ctDNA
HITTREMN PCRYIEMNE; WE T XL
RHBREMNKTE, #MMETAKENFRITFEST
MitE, HAUBEZWHA LTS EEMNNNEZFES
Fi%, RESHTEEL 10 M8 MIREMLT
PR EETEEE, ZISMEREYIZRA
715 {5 B2 2 & A0 560 B 1E E A Y12 BT 8hUR
MFRFR M D FXE T 85.7% #1 94.3%, 750
JE4H 383 BIAFEE B & 275 I EE ARHYIZH
BRMAFEZR MR FIXE T 83.3% M 90.5%,
HEAE S TINE FRILEREY AFP, HHiZiE
BXgEmNXoFREEEMEMAAX (HBY/
HCV) FRERAATEE, EREEERRIZEFR
NERNE, LthIh, ZIREEEE SRR AT
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TENFERE, REEEHEEREHITED,
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e, BEITANEZ LK F R
whl, EEFNTFTHAREAETKBIMENETT, 3
TREMEZENEERTHETEARN, BF

BRNRASENTEEERTFESNRAEE, B [ EANIGRKEATSNEANTSE TR,
T SR A LOEFR TN AR B &S,
ENFNARENNRHNEZHTEAMELH
a¥ro
X—RRAENHE. 128, TRENS
FEFUNRM T HNERF R X—RRA#H—
SRAGHET E IR AR S AR RIS M e SUR
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Xu RH,Wei W,Krawczyk M,et al.Circulating tumour
DNA methylation markers for diagnosis and
prognosis of hepatocellular carcinoma.Nat Mater
2017;16:1155-1161.

HCC (TCGA)normal blood (GSEY
mthylation data

Moderate t-statistics to
select top 1,000 rmarkers

Padiock probe design

Targeted bisullite seguencing
in 28 paired HCC tissue DNA and
plasma ciDNA samples

407 usable markers

Targeted bisulfite sequencing in
HECC patient /normal blood samples
n =1933 (1,098 HCC/B35 narmal)

[
Diagriosis analysis

Training dataset
n=1275 (75 HCC/560 normal) |

Prognosis analysis

Training dataset
i = 68O HCC

Marker selection . Marker selection |

| Univarfate Cox

LASSO
(30 markers)

Random-farest
(24 markers)

LASSO-Cox

Diagnosis predictive model by
overlapping 10 markers

Valldation

| Validation dataset
| =658 (383 HCC/275 normal) |

Prognosis predictive model
by B markers

Walldation

Validation dataset
n=369 HCC
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Training Validation
dataset dataset

Predict HCC Pradict HCC
Predict normal Totals Predict normal

Totals 1,275 Totals

Correct 1,162 Carrect
Sensitivity (%) Sensitivity (%)
Specificity (%) : Specificity (%)

e — ‘ 1 r O — — — l‘

ALUC = 0944
95%C| 0.928-0961
Data point
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GUT: ZREZAFHIFBTT HCC MES MBI RIEMEHE

RERE

REILERT: mFIBEHIR; FTEMEL

[ERSF] HalERRERATRETFRREGEEZ —, HLXFE—HEERR
EEBERALIBTANA, RNARAS, ETREGEGRASFRMBAS, REAX
MR Ao R W% 5 AR ARIRE 84 HCC BEF 2 AR B R AR, LI HCC
IR BREGFREATR Y . BT LA SBEE., S8R fo o P H H AL 65 = F¢
B4 HCC TR, FAARRNTE, XAMNBHBEHFEETHF %k,

FrefpafE (HCC) EERMAME, LTHEESK
EMER, REERRTIRKETHTY. £
RFHYATT RIS, THMEROIMEXREE,
FAT, BRZXY HCC FMERRMENEEMR,
FHEXTHEZRRENIEIEEH R FEUGRE
BRI E. HIk, M 8 il HCC BZEPIUE
T A2 ER, AEREINEFENEF. RNA T
F. EFRIENESRAFMNCHAT, TR
AR AR R AR DT KIT LA R S,
TREBARCFNEERSHE RN UBIAER
BYRIAKF, H—DER=IRILATIRIEIE

A _ PTPRC i FOXP3

— —

Relative expression (fold)

%R,

REMAENERA. BREA. ERRAN
REEARBERERNERM, HCC HIfIREE
RENEREERRLD, UEIHEBEAERR
—MEENSS AN TS £, BERE
HCC MM IR R AR, METRAERRE
M. R ERFE A S I HIFIE R = Fh IR 4F HCC
&, F#—TH/RTARLENEERE
EFAREF | BUEFRAKE, ERZEA
LY FHyTE CDA5 F Foxp3 B RIXKF(R#H T
HCC BEMEMWSENTNETE (B 1),

B

hlgh PTPRC low
77| (CD45) TS
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High expression Low expression

HR = 0.46 P=0.0019
P=0.0010 —— Subtype 1]
—— CD45 high —— Subtype 2 ¥
—— CD45 low " —— Subtype 3
20 40 0O 20 40 60 8 100
Time (months) Time (month)

Bl HCCREBMRD M= RFRET R,
FEEEEXS

Percent survival

2
e
=
(7]
=
:
o

F

Tumor biclogical l
heterageneity |

(&% k]

Zhang Q, Lou Y, Yang J, et al. Integrated multiomic
Precision < e Practicability ~analysis reveals comprehensive tumour heterogeneity
and novel immunophenotypic classification in
hepatocellular carcinomas[J]. Gut, 2019.

Phenome I

Single cell  Clone Lesion Tumor/patient Group Population
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Nature: REEIZRRTEHFHREET HBV X 2RI =
RITHEE S

FFARETRERGERENAFERENIETER, “RaEFAUR HEFFES
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HAFESENES FRBEFARRT, RALIAMEENFER? IXFEAETAE
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110 R 2 H HBV Xt FFARERE, SRR
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MRE, NEHEENRESAE. EARE B7R. AXEAQER. ROIEEMILLIES
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ETXR, FERENRKRFHEUR L AEH
HMRER, ARARERH HBY X4 RE
PR=ZARER: S-I.S-II #1 S-1ll, +8EE S-1#7 S-1I
BE, S-NEBERHEBEABARELRRS. LB
SEANSEFRE. TEEENSS. FER
79 S-1l B HRSRE IF AFP PRME SR K55 4A 4R
4 I & /2 I8 (microvascular invasion, MVI)
EAEXPEAS. AN, ARARRETF S
RFHEE, FNEWHERERAFRHE, &
M5 S, S-l#ELL, WEAMBEAEEFE
H (CDK1. PCAN. HDAC2 %&). 1% / #% %148
*ZEH (TGF-beta.MMPs.HIF1 %) BRE FiA,
tb5h, FZIEIE Y - ST RRE - &
BRIFR” ER9F (W0 M2 BEERAMR,. &
BIFEETYE T ARZEBXD FF) EXKE
EPHIMAEESR, MXEERRZSERINTAM
2545 =,
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EXRZHNEE B/ AH" RENE
SEBW, HRZEN & W SOAT1 (Sterol
O-acyltransferase 1) NREEFRANEE, ¥
FZ S BLRHAEE, SOAT1 B FAIE 5T
BARBELEAREF, cRUBEEAKRY, #
W R REERERE. TEELLER (EiJHﬂG*’ﬁ‘*?FEE
. BFEE) REARFHEEBED
ZHB, MRIRE: MTRAGYEEFENT
g8, HIFENHEES5FEITEER S MIE K.
2016 FHREMZFERLZI, SOATL 5 --
%ZfHm (—MHTEBFEREZ), TLUBEIBI A
7, iNEMREENE. AL, EF LRER
B, AR ARBIE SOATL 5 FHITRERAN
MR BEY AEEAE, ELLTIRLERERKFER
BHRKT, HILIEEAL, SOATL ZAF:E
FIREKTFIIAR Eif, @I ARRBIATI R
3F Lt TCGA (The Cancer Genome Atlas) #KiE
SFED, B FEALRT SOATIL EREXE
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FRBVIGTE . TR RRBEEIIZ R T A AV,
—75 M, FF SOATL i

IBFTEAN, bRITIHEFERFENSER. HRA

RIEMERE, FEMMEZRT SOATL RIXK,
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EBEE, HILL, ARAGHEN: SOAT1 FEB

SEHEE RS G R, LIA4MRAEEERREES
& (LDLR. ITGAV. ITGB4. TGF-betaR2 % )
H&RIA, HMEHTRBENRESHE, XLIR
FERIARHBRTHRNIERLEM. ME, o
RARKEKIE PDX sp#1= 8 (patient-derived
tumor xenograft mouse) , H XA KEHiH

EARER EEMEERNEEREREXZA (LDLR. 1TR4EE, RI/NBEBEMENE KRR
ITGAV. ITGB4. TGF-betaR2 %) WHIMAIEE &l HILKREA, SOATI BEMNE—NETH
AL, MXEREWEARBER. I8 /R HAREIEBEES.
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Jiang Y, Fan J, Qian XH, Fuchu He, et al. Proteomics
identifies new therapeutic targets of early-
stage hepatocellular carcinomalJ]. Nature, 2019,
567(7747):257-261.
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Hepatology: FRHAEHARTARREEEIL 2 ERIGRRZ N

BT RO BBAERMEE, FHERRSEHEM. S, BTREBR. FRER
MBS AR, FENRRERES. €5k, FENBRADHNRTER
FIBRET IR . AMRARHFLRER. PHMBRAFENERALAERE,
EHEFNERREERR, LW 5 BEFSATFTNTIBRASGTT. HEUATT MR HCC
BENLSETR, BHE HCC BEMHE MET 7 1EIHERI5E MET #IHIFaTT ST sEENS

BT BT o

HTFRERER. ARERMHEIHNR
[, FF4ifE (HCC) BE—MREMRANE
&, BRERAZ (Hepatology, 2007, 45:42-52)
BOIERAERESBEIBHCCHONE6PNILE
(G1-G6), BEEEX S HCC BETiF. ZEH
% (Gastroenterology, 2013, 145:176-87)
27, #F51EE (HN1. RAN. RAMP3,
KRT19 #1 TAF9) RiAMABVITH RS (5- BEE
W) RREZTNEZAFIRARN HCC BE LR
4778 (0S) MEEEFH (DFS), {BigSh
IE, B4R (HCC) HNERAD TR T
FFIbRAIT B R HA HCC, Ak, EHRZEERF
KiRZ 7 R HA. REARIBRHEA HCC MY ERAEIE,
MRERERTE Hepatology
ZHMRMAND T 720 ffl HCC BE (410
BIRFLIBRA. 137 FIRFS1E. 122 2 ZERE
52 Bl 2 MR TF) BY 801 /NBhE, T 190
PMEANFREN 31 M REER, @2 M%ETA
AR MALRTERIREL, FIRIXT 41 fliEZ @R
AT BYHREEEA HCC # 156 il BCLC 0/A #A HCC

REIE AT MFIBEHIR; HERFEL

HITEIEFNFEDH, FOHERAEES M
BOH. BERKSTEREERZENXR,
MNHIEE R, BCLCO. AL BFICHI S
3 &5 9.4% (67 f5). 59.5% (425%1). 16.2%
(116 f51) #014.9% (106 1), 801 A fhyEE
BERNMERZRZTH TERT (57.3%). CTNNB1
(30.3%). TP53 (18.6%). ARID1A (13.2%).
ALB (11.3%) .APOB (9.5%) #1 AXIN1 (9.1%),
H—F 73 E B G1-G6 734k 5- EEIF 72 M
NRAWRHERBTHH HREADHE
R ER, G1-G6 B Lt 5 93 5179 6.7%. 8.1%.
14.7%. 44.6%. 17.3% #0 8.6%, B HA HCC
BEGIEHE (P<0.0001). FiEEDE P
< 0.0001) BEEFRHAKFIGEMES MWLM,
R 5- BEEES RS, £4AHHE 61% BB
JFABREFHE" H, 39% WHEHRITIFR
fE" 4. ML FRFIBRARLE (40%). FFiBiE
4B (36%) FTHERRLA (29%) , it B5ATT4AH (64%)
EBEZLHINBEFEEFRIGE" M5 ERF
4> (P=0.0002), BEFARRAETHAHNTHS
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EHZEZSTRM, 5 BERTHZAEREN Liver resection
WMIUBREER; ‘BEFNE ABENREEER
BESTF AR 4. RIE5ERTHTMR
TTIBRAATF (P < 0.0001) SEREEATF (P=0.01)
MEEEA (P=0.04) HCC BEMELER, 415
Tk BATFITRBE A HCC A 156 BIHE AT bt ‘
BRARSATTHIRE HCC TR N EFNFEHTE Badpogress 14 o &

I, 41 FIFRBEHA HCC 7 6 543 MRIBEFIM D e
RT; FARE BB REHA N S——
104 (20-604) #1103 (1-784) 4, {EFAE
ENREREAEBRENBNTLEEER PR ey 0
REEHI HCC BE A ESMEMNERRT, GiF

=
T

== Good prog. 5-gane
= Poqr prog. 5-gene

& o @
T T T

Parcent gverall survival
n
T

(=1

(=]

:-:.nmf:‘
i T T 3

Percent overall survival
n
T

=

T 1
40 &0

=]

SF3B1 (P=0.0003). P53 (P=0.0006) #1 RB1 . ® » -
(P=0.03), 22% BYFPEGHER HCC B ER T
HERENZ, MET ¥ ig 58 HCC B2E1E= Percutaneous ablation

Bad prognosis 51 34 27

-

RE MET M&I5TaTr G BT 2 &M% E X

- (Good prog. 5-gene
== Poor prog. 5-gene

¢

Bad prognosis according
to the 5-gene score

g

P =0.0002

g9

1
Nurmnbers at risk
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Bad prognasis
L L L

Fercutaneous Transplantation FResection Mon curative
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Percent overall survival

o

MNon-curative treatments

g

Bad prognosis according
tothe 5-gene score

P<0.0001
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== Ppor prog. 5-gens
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AL

Non-curative
treatments

Resection

l.ﬂlll]ﬂ_ll.

Gl G2 63 G4 G5 G6

Gl G2 G3 G4 G5 GB

Gl G2 63 G4 G5 Ge Gl G2 53 G4 G5 GB

Bl HRIEHCCIETT AR EHITHRRAF DL
A. IRIES-BEEITE D #ITHILA D (7=695) ; B. IRIEBCLCOHARGAETT AR AR ITHILA S #7; C. RIES-E
EFD#ITOFESM; D. FFigtEd; EHRAE; F ST ad; G RIEGL-G6RAN AT AN AR#ITHILA DI

(n=75T7)

Zr LRk, HCC AR EANERA 71715
7 M EAILE, BBITFIRFIEERNATTRIE
WArS o

(&% k]

Nault JC, Martin Y, Caruso S, et al. Clinical impact
of genomic diversity from early to advanced
hepatocellular carcinomal[J]. Hepatology, 2019.
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Clinical Cancer Research: —{XiFE AR FMARENERS
TR IR SRR T Fh5 %

SEER HCC BEMIRPARARA#H TR ER SR, LAHiEAE N EAR S Y LA B B

IGARR RV ST EE R IRE, LR RA =

XMF (next generation sequencing,

NGS) EAFIBEMEMISIT 127 ] HCC BEIaKInA, LIIEHEIE PI3K-MTOR &
BREXZR HCC ERAIIEE/BTr RIrMEE, M WNT/B-catenin BRHFHX SN RE
RESIEFINRAMAEEX. BTEREEEEENERANFREE, A3t

EFEHMRET ZREEENSE,

PD-1 &&te s S I E AT 4R (HCC)
BEDRIIE TR ERTH, BHIEFREESEYH
METT IR, TR FUNAR S HIXT e R i 2e i =%
BERITEXEKXR, FARENEESFEEE
W25, A, BRZSMAIIBITAERIR
TRHEE, RZTEGTEINRRETENIRK
HASIEE. AMRENAIEA NGS N i HA
HCC BEMIRKRITA, RRZABFBETNIT
MMM ENERBEMITST. ZIERFR M
AN 127 5 HCC B, REHMEAL &M
B, R MSK-IMPACT #17—NFE, 9
WERARKER. HEREHAE (TMB) Kbt
BHIZERREYE (MS), RELERS5IGKT
M FREHITHE XD .

FEMRRER: ©95% I HCC BE K
MEBERFALARANE, RESMENFIEZER
&% 7 TERT(55.6%). CTNNBL1(35.7%). TP53

(32.5%) .ARID1A (12.7%) #1 TSC2 (10.6%) ;
B&% 7 CTNNB1, WNT/B-catenin i@ & #Y £ 1

REIT AT RLOFHIR; HRA/EL

TEDFHRERT, BIE AXINL (6.3%),
AXIN2 (0.05%) #1 APC (5.2%) ; # %Ki 18
A9EEF CCND1/FGF19 (7%), MYC (6.1%),
MET (1.5%) #1VEGFA (< 1%), # N#HUR D
MERA HLA-B (2.7%), EREMNE, £LH
EREREEERRRK. QEMEFIF TMB ALK
77 4.08, 5 TCGA ¥ 5 & 4% i EL 3R,
TMB 95 EEE, XELEBEMERS (2.71vs
1.75) ; KI&NE MSI-H MBRZ, O5F&EZ
AR ERA S ITER—, TP53 RERD
5 WNT BERTRENA%, RRtIIRXRER
HENARANS FEE, @rERNEERATFHIT
HOH (n=81), BER PI3K-mTOR @R
T 54K AY DCR (8.3% vs 40.2%) . AER &
fiL PFS % OS (19vs531H; 104 vs 17941
B) %, OERERE RINHIFIET LA H
(n=31), WNT/B-catenin @R EENEE L
KBENBETHRMEEZE (DCR 7 0% vs
53%, I PFS}2.0vs 7.4 MNB; HI0S A

P39




9.1vs 152 1M A), E{EATMB R, A1 TMB
X738, RE1HIEEMTMB > 10, Z&EA
FFERABMERFM TMB 9518 3.8F13.9 (P =
0.98), LA TMB 73 Z 43 #7HY HCC B & H (il PFS
HEEEESR (TMB< 3.8:3.11MH;TMB3.8:
301MA, P,021) ®REF24% W EBEES
T OncoKB HIBREFERNMBRMERRT,

BHEBELRE 1 KK 2A RKE, TEMAIZY
kB, OEZEZRFATH 8T BEER, (XB

>

100 M Progressive disease
80 Stable disease

60 Partial response
p M Complete response
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CTNNB7 EE H EEEE
AXINT | I | | | 1%

TP53 | I | HEE B i EE m3%

TERT B EER ERCER R B Iﬂ 48%

M Missense mutation M Inframe mutation B Amplification

B Truncating mutation B Promoter mutation

cC

= WNT unaltered 1007 1
= WNT altered

o
=]

= WNT unaltered
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e ~
=1 o

Progression-free survival (%)
5]
&

P <0.0001

o
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Months on IO Months on Sorafenib

Wnt/CTNNB15RZE B A BEE A TN et 2 s 157 BY
M 25 B E VAT S )

i 15 S 19 @ i

TUMORBIOMARKER COMMUNICATIONS
5N (5.7%) #EHHNERRTSETHRITA,
Hf 1 A—88TiESMEET PFS B 5 1A,
FAAN—ZERRNIEREHFEINTALI
FEHE, “RIESIREZTFED 3 F11K3
5 MM ERE, NHRKRAEFARES,
PI3K-mTOR @& A Z A g Z FUM R HLIEE T3
MAEMIFEY), Wnt/CTNNBL REHBRIRE(ER
FiMRT G2 B 10 & s HIFI 25 B9 £ AR S,
BRENXLEHIBHITEAERNIGKRIZIE,

b

Partial response | Non PRICR  Stable disease || Progressive disease | Not evaluable

s
S

=1

Months on sorafenib
= N W
o o

PIKICA ' 26%
ereny (|11 :‘ 5%
rscz |[m) ]l 9%
rsor |18 i

M Deep Deletion M Truncating Mutation W Missense Mutation * VEGFA amplification

=]

C

M
t

T p<00001 - p=001

Progression-free survival (%)
I
&
Overall survival (%)

o

0 10 20 30 40 o 25 50 75 100

Months on sorafenib Months on sorafenib

PI3K-mTOR&EEX AL AJ RE R TN ZR A F e ST BV E RATESH)

[&E k]

Harding JJ, Nandakumar S, Armenia J, et al.
Prospective Genotyping of Hepatocellular Carcinoma:
Clinical Implications of Next Generation Sequencing
for Matching Patients to Targeted and Immune
Therapies[J]. Clin Cancer Res, 2019, 25(7):2116-2126.
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Hepatology: MEBLHIMEEE (VETC) =I{EHHIER HCC
FiEEE AR EY

FF4REE (hepatocellular carcinoma, HCC) HEAXEMARMN D FHIH 544m
& (angiogenesis) £METIMEX, AN, RMMMEN S FIREMEEAERHI R
HCC FiigEIRIcY), EF#H—PIRE, AR, —mZHOHPATIRRRA, OE
BB ER (vessels encapsulating tumor clusters, VETC) 5 HCC BYIREE
REBHS HCC FARTIREEZBBKR, FHE HCC PRAZCNEI, VETC 5]

73 HCC T/ & B2 B 3BV AR S o

HCCHEMERELREGRREENENS
HMpErfR S a FIGIEYIEX, S5
REZHA—EHRES HCC RERBZBENE
BHRXHDFIREY), MXRREY, HE
MHCC FEMNEZED Fins¥. EH, —In
HERFAKR=ZCEIRKMAZTHR O (Humanitas
Research Hospital, Rozzano, ltaly). &
E ittt K FEZF P (Severance Hospital,
Seoul, Korea). HARAKRZEZF MK (Kurume
University Hospital, Kurume, Japan) 3t &
AR—ImZSHLHASIH, SRERAF. 7
E B8 541 FIZAFIRRET B ER HCC
AT T IE BLRMEER (VETC) 44
HEImARNRENREEEHITTLER DA
W, MEEMKIRERES HCCHFFE X,
/R T HCC R VETC ME £ KR F HCC
FAREFEHIBEIRRE N

REIERRT: SREUR; HREMREL

ZMAER, BEXNARG HCC H#ARRIE
MIFF/NRSTARHITHAR S HENEMR,
VETC R& (E X CD34 & i arMEmE
> 55%) AWKRNEIHBR TFESERE
VETC-HCCs HEZNFAFIRY 18.9%, HA /)
P RATIBILL BIRRAE (8.7%, HZABAGI). @
BY, VETC MRIAKT S MERKRETF AFP,
BB A/N> 5 cm. HCC IR L. #B/NREY,
HEE D, RURALD. BOERILMEE
ERFEFTEEEEEX. #—FPHNZ2TE
SER, VETC 5RHAE % [HR: 1.52 (1.06-
2.19) ,P=0.023].DFS[HR : 1.66(1.21-2.27),
P=0.002] & OS[HR: 2.26 (1.37-3.72),
P=0.001] Z N4 X, RIEHBV. HCV. ME
218, B¥HDPFERRARKXE (B-catenin/GS+)
SHHCC BEBHITHERINGE, EREHER
BR VETC BB 2 %+ HCC EB & B & 7518 Bl &2 Milo
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VETC X— S M ERAEETERINTHE
INRHCCIEEAPESE, HEEXRNNT.8%
(42/541), B 5 AFP XF&E. HCC RS 1L
EFIGFRREIE YA X,

XL RRIA, VETCHEEKERS
HCCHRRBREBREEEZUIRR, H#5
HCCFRERBENTEEX, 2 M 4

—_
(=]

IE1RN

—NE
=7

EENEBENRELN. #8, VETCERE
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HCC RRAEZ M NEI, AI{EAFIk HCC BE
FRBTETENEDKE (B 1),

[&E& 30k
Renne SL, Woo HY, Allegra S, et al. VETC (vessels
encapsulating tumor clusters) is a powerful

predictor of aggressive hepatocellular carcinomalJ].
Hepatology, 2019.

B VETC-HCC (n=102)
M Non-VETC-HCC (n=433)

Percentage of Cases (%)

Non-VETC-HCC

0.4

Early recurrence

VETC-HCC

Disease free survival

0.2

< 0.001
0.01 {°

Non-VETC-HCC

Non-VETC-HCC

VETC-HCC

Overall survival

p <0.001

10 15 25 0
Time (months)
343 307

64 53

0 20
Numbers at risk
Non VETC-HCC 433

VETC-HCC 99

272
47

433
99

252

82 42

50 75
Time {months)
247 83

46 14

50 0 25
Time (months)
137 26

22 6

433
99

362
72

Bl VETCREMEXIRIBIGRIFIE R ESTHCCEE £ FZNF M
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JCO: Fh¥EBMTy — EREFESH /1N B )RkEERYE
FrFiREE, IL-6 RIGERT{FAFHNMYT T EREY)

BRERAMERTAREE (HCC) MuritififmiR, RZ | KIE#E. XF&H PVTT BYAT
ERITEREE, EAFTHNEARLTHNEREFEERASFN. AKERETEETRINSE
FrERB&, /8 HCC £ PVTT EF#EHA (BCLC-C HA) , FhidE e S — TRV ATT REL,
BRAAERFEH PVTT FHERERTER, LEHENTFIEMIHAERIIEAARE
HSEFNEINES 1.5 1A, MEKE, FHESH PVTT BEGITHRSEFN, &
BIMNELFEAR. A B, ®fr. BUTERTFR, BHIEHERIEBERE, BRZ&

{ERYIBTT RB& T,

7R 77 BT RB M) BE Bre A vt B 2352 A BA B — 9 P
M. FRE. ZHO0ENNBRAETR, XNFER
&M ARk HCC 4 PVTT 5561, 72 (18Gy)
MBI RTAREAFAARERS T EEN
OS #1 DFS, BRUTHREMFARHLAE; BT
ZIWIME 1L-6 7] B AT 1 79 T BT 7 39T 75
¥, BE{E NCCN 5@ E S MEH AT ENBEE
EAFARYIBR HCC AT ARNZ— ((RA1b
HKiER), ZATIEHIL T BUT ERE AT A
BN, AREIMATYIRR PVTT IRIEERHA
g
FEAMEFARESE R E&E RS MR
Bz—, EBEHRDEARMG T, 2030 FKE
100 25 B &3 F HCC, HCCE ZRIBII#
RS, BMEENEEREY— EHKE,
£910%~40% BE M IZHRE LRI BKER
(PVTT), EFMEAREERM, BHREAT, P
SEFHRE 2~5 M H. ERE, FFREH PVTT

REVESRIT: RUBHIR; HEHEL

BENBITARSR—, SEIMEFAR TAL
[, K57, BUTHFRT FER. BHRILERAIE
BAR, TRZAITRBATRMEMRNAR, g
90 LR, =4ERMST (3D-CRT) AT
HCC &3 PVTT RUGFF HEUS T ol T3 LA
75 BFFRESMNE EE BeAz i B F PA— DRI F L 0 A 2
N, BT HTREBROT R AR PVTT RIESEEM
SE, FRRMET SMEAEMEINS, RER
FEEER, BRZHHENBYT V&SRS IERIERE,
EFIit, 2019 % 7 B 8 B Journal of Clinical
Oncology %<& &R =R 73 FFRBIMNEL EE e g i B ]
FARY—I0IREA. FFAIE. ZH0BENITERIAR,
EbERT HCC & PVTT MEBIITEFR 58
FARRTTRY, FIREMET EREBRTRINE,
AlaKRME T #REE; FERIT IL-6 (ERTTNRK
T M EVIR SR eI BE 1
Pzt XML, FBRAYZH X RIE
KRR, TENAIRENER 18~70 %, FEiQ
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B RGN BT RE th = TE RIAR 12 9 HCC, HCC R

ZJERIIBR, PVTT #RIZEHE A 1/ INE (PVTT
RILNEAES. £XHETF). BHMAN 164 7
BE, Bl 1IBNOIREEAGEFAA (n=
82) MFHBIMIT + FRE (n=82), BUTIE
XA=ZHESHEHIT, ITRIEBXAITRR2FER
18 Gy, BXRDEIFIEN 3 Gy/ R, HIEEEIKST
AESTRETEBIBYT G 4 AREHITM, WRE
EBEEHMF MZEPIRIFARFES d
W17, PAFRANEE, ERENPARSd
Iz BRIt RIHEITF R,

AR B AUT 7T RUT N K IL-6 FRIEAREY 2
#r: BRRER A mRECIST #RA M R & fw kK
FTRITR; S PVTT, 2R R IMAE[
S BUR RS IT]ER BRI R BR B R E 9 A S5
£ (PR), Rz, FANSE EFIIEI M
BM &R (PD), HRNEXAIEEERE (SD).
QEBREMED PVTT 5788 PD, M 2EBST
FTRRENX 7 PD ; WIREAMER PVTT T A
Hh—I PRMB— SD W E, N EBEBITTr
MENXFI PR ; SARFEMESE PVTT FT K& 5

=]
ZIS 10N Y

=18 (0S), READRE

wEFHA (DFS). F
AEXRH R IERERHRBTE T
R BT A REIA RS E] Y 15.2 1N A,

HA

=< v

M E 5 20.7% (17/82 5 PR), 58 {3l

(70.7%) 73 SD, 7 f51 (8.5%) 73 PDo 17 3l
b 12 FI3R1G PVTT FEHA (PVTT MAZNBLRY
NIBUREZE | BUSM I BLE | BY), TEFERBIIUT
[ PD BEEXTLL PRI SD B E, B4
MK IL-6 KFREERS (P=0.047), £ HCC A

N o 3
\ N = ol
=\ (= =
g. | | e
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Lo, BY1F SD XTLLEX{S PRAVEE, IL-6 Rk
KFEFEEFS (P=0.018), HLERER, IL6T
BE AT LUVE R T 7 3B T4

Baseline Level of IL-6 in Serum (po/mL}

IHC Score of IL-6 in HCC
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TABLE A5. Univariable Analysis of Risk Factors for Progressive Disease After Neoadjuvant Radiotherapy in Patients With Hepatocellular
Carcinoma With PVTT
Characteristic Progressive Disease, No. Stable Disease/Partial Remission, No. P

No. of patients 7 75
Median age, years (range) 53 (22-70) 53 (33-59)
Male sex 6 61
ECOG performance status
0 18
1/2 57
Viral serology
Positive for HBsAg 68
Positive for HBeAg 13
Seral HBV DNA load (= 2,000 IU/mL) 36

Antivirus treatment 28

Liver function status

Child-Pugh grade A 72

Child-Pugh grade B 3
PVTT type

Il 3 38

I 4 37
Median tumor diameter, cm (range) 11.5 (5-14) 8.5 (2.5-20.7)
Tumor No.

Single 6 8

Multiple 11 67
Liver cirrhosis

No/mild 6 63

Yes 1 12
Median IL-1B level, pg/mL (range) 8.2 (6-15.2) 9.4 (2.4-65.6) 556
Median IL-2 receptor level, U/mL (range) 568 (375-1,374) 468 (94-1,919) .245
Median IL-6 level, pg/mL (range) 57.9 (8.5-127) 19.3 (2.2-129.4) .047*
Median IL-8 level, pg/mL (range) 220 (55-763) 206 (56-3,003) 967
Median IL-10 level, pg/mL (range) 7.7 (4.4-13.2) 5 (2.5-18.5) .072

(
Median TNF level, pg/mL (range) 12.6 (5-21.3) 12.2 (3.5-43.8) 947
(
(

Median AFP level, ng/mL (range) 16,770 (7.7-324,600) 1,610 (1.6-849,000) 292
Median DCP level, mAU/mL (range) 2,357 (205-45,650) 2,561 (22-90,781) .648

NOTE. Categorical variables were analyzed using the Fisher’s exact test. Continuous variables were analyzed using Mann-Whitney U test.

Abbreviations: AFP, a-fetoprotein; DCP, Des-gamma carboxyprothrombin; ECOG, Eastern Cooperative Oncology Group; HBeAg, hepatitis B e
antigen; HBsAg, hepatitis B surface antigen; HBV, hepatitis B virus; IL, interleukin; mAU, milli arbitrary unit; PVTT, portal vein tumor thrombus;
TNF, tumor necrosis factor.

*P < .05.

OSA DFS 73 #fr: MMHBIMITHRIOS S F ANAH 7 81.7%. 43.1%. 16.7% 1 9.4% (P
DFS BEMFRAFARA, HHWBIMITHG ™ <0.001), FiHBIMITAHG6 NA. 1218, 18
B.124B. BT BM241BAm0S4m 35l NAM241MHAB DFS 93317 56.9%. 33.0%.
79 89.0%. 75.2%. 43.9% #127.4%, PR 4 20.3% F 13.3%, M 4 F K H 7 42.1%.
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14.9%. 5.0% # 3.3% (P=0.005), I 4H 43 #fr
BN, TEXNFIUEZEZ A PVTT, iR
BMIrAOSHMDFSHMEZMR T RAEFKRA (P
< 0.05), HEHBBITHSBAFAAMBLES
BRNELARSFRTER, fHiEBIRT AT 66 5
A% HCC &%, 56 fI5EF HCC, MEBAFAR
AR, 75 BI&%E HCCE%, 66 BI5EF HCCo

MNeoadjuvant RT
— Surgery alone
P00

0S (probability}

T T

0 6 12 18 24
Time Since Random Assignment (manths)

No. at risk
MNeaadjuvant RT 82 73 57
Burgery alone 52 G 29

30 14
10 4

Maoadjuvant RT
— Surgery alone
P 001

DFS (probability)

T T T T
6 12 18 24

Time Since Random Assignment {months)
Mo at risk

Meoadjuvant RT &2 46 24
9

Surgery alone 82 33

Typr Il FATT
Mrnadjireant 51

— Surgary alang
F=.01

DS {prohability]

=
b

a E 12 14 24
Time Since Random Assignment (months)
P AF risk

Madgdljuevanl BT 41 3% 2 27 4

Surgery dluny E1 Ad | & 4

RAf

ol ) O
| ] E"
)b‘llurg‘gkﬁ1i":‘
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Type LI PYTT
PMraadjueart RT

— SUrpnry & nne
£ am

05 {probability)

T T T T
a B 12 T 24

Time Since Random Assignment {maonths)

M. At riak

Maogdjuesnt KT 41 34 5 & 5

Surgery alone o 2z 1 a

Typr ll FWTT
Mrnadjpreant 51

— S gEry 8lane
Fo01E

DFS (prabability)

Lt
X3

a & 12 1d 24
Time Since Random Assignment {monthsh

M. ar riak

Maoadjevail BT 41 28 14 <] )

Burgary alone E1 27 7 = 2

Typr LI PYTT
Meaadprart Bl

— SRy &g
oo

DFS {prabability)

ot
[N

a & 12 =8 24
Time Since Random Assignment {manths)

Mo, ot riak
Maoadjuvent T 41 = & 3 2
Burgary alone 3| -] 2 (] a

FARHKE: EMHBIBITASR, 2 FILHI
2 REFBABNES, WRT7dH#HTFER, 96l
HOMFARBRRIENEE, GIFE 76 PDF 2613
IRATRES M, KEBEZFARBT, FMRT3IG0EE
TEHMHMBYT BERFAR, AEEREEARPIIH
ZEHPVTT, MAHSHIBELMEARGH
%ZJE (Clavien-Dindo #E N3 EHKER), M
HFARMEXHLENRIEREL,
P46




i 15 S 19 @ i

TUMORBIOMARKER COMMUNICATIONS

TABLE 3. Comparison of Surgery-Related Complications in the Necadjuvant RT and Surgery-Alone Groups
Grade KI, No. Grade N1V, No. Grade V (in-hospital mortality), No.

Neoadjuvant  Surgery Alone Neoadjuvant  Surgery Alone Neoadjuvant RT  Surgery Alone
Type of Complication RT (n=73) (n=82) P RT(n=73) (n = 82) (n=73) (n=82)

Total 16 23 .380 4 1 ; 1 2

Intra-abdominal 2
hemorrhage

Liver failure

Partal vein thrombosis

Bile leak

Intra-abdominal infection

Pulmenary infection

Wound infection

2
Pleural effusion 2
Ascites 6
1
2

Dysrhythmia
Other

Bl lWINDIND]WIN

NOTE. Graded by Clavien-Dindo classification. For patients with more than one complication of different grades, the one with the higher grade was counted.
For patients with more than one complication of the same grade, the one that occurred first was counted.
Abbreviation: RT. radiotherapv.

| St

N FHFESH PVIT 2ER/FE (18Gy) (S5
T AR B IEE y Wei X, Jiang Y, Zhang X, et al. Neoadjuvant Three-

WERBIBUT T RAFAR, BT HKRIEMFER Dimensional Conformal Radiotherapy for Resectable
H 4 -6 AT AEEIVE N TN BT E BT B a5 Hepatocellular Carcinoma With Portal Vein Tumor

" Thrombus: A Randomized, Open-Label, Multicenter
T Controlled Study[J]. J Clin Oncol, 2019.
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Journal of Hepatology: BEFEANFEE WNK2 HRT4HRTE
HIRENEFF R EAS ARV EPEE =

P RER

FrpRiE (HCC) B—ME AVEERE,
HEREMFETERE LA, SFELREEDN
782 500 5l ¥ & BT 22 %% 151 #0 745 500 {5l BT %2 5
TRHIPNE—FLETEFE. BEEFNA
B, FEEEarNsBndRgRaTEEE,
AT, HMENRHEAXRMARS, XRHT
FAUIBRENKBAEEFE, RE—LEMRIBTR
T HCC BT EM 2 FHHl, BEENHS
HCC BHAE & Z BRI X EXMAATR AR E LR,
AARETRAME X HE HCC BENERA
T, HBESXLEERHMBEEABEXHN
KL,
> IRER

REMREHE X EBENERALTK

NTROHEFREEETRAETIRFRAGER
HAME S A MBERARTER, XF49 6 HCC &
E WERERMERAMTIRAGEE L) #iTTH
FALAMEEARNNEERANEF (FHENFE
N RER 54.5 15, EBARNENREZR
ER 36.11F). ZERFIILLNEIALSEZER
(B, HETFH 1662 031 MEARERERTS

(snvs) #0136 684 1 indel, &1 MEEF LA

B 2446~99 031 MR %, F Sanger M F 3% IiE

FKig: B, #HEEX: EREEHR

1 146 PREVLEERNFAREERTETHEHN
HILKRIME (95.5%), & Mb FiJH 6.52 ™MK
HRRET (B 1A), BRTE> 10/Mb Y 74
MEEEAR (14.3% NHEER) PEABRE, &
B8 HCC HhEAR R C > ABBFIC > THI T >
CHMEBEE (B 1B), M, £7 M MBR
T HCC #AHH 6 MIEBEEM T > A Hig,
BRsHNEBRTHEHEEFEFEM C > G il
B, INMERBTRIXERERTOEEHMT
HCC HHBRE, EIEREET 32 M H ],
Heb@s L EMEER, 90 CCND1, TERT
FMIMYC, £RTETET 18 MrKFE, Hep
BIEMEINEIRF, ®8E TP53 (17p13), RB1
(13g14) #1 CDKN2A (9q21) (& 1E), Itt4h,
WM FEENERBENTE (SVs), M
T34 43.4 9 SVs, XEER LML FEIE 483
NERERK, 18 MAIERSK, 189 MENERSK,
414 NEREBKES, 3 MEAN 1019 MREKR
A B Z 4L (B 1F) , [EIBTIETE 26 1~ (53%)
yEEARF LI T HBY BEMEE, BTE TERT
(—MARFrTEH HCC IRBhER) LAWY
EAMHBY BEE S, UREMBEAFEE
E|T CCNE1 89 HBV N, XS5MERERZE
MAE X,
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AT EYRARBHCCRERE ZHWNK2,
RUNX1T1, CTNNB1, TSC1FfITP53{A4HkE
RERETE

1 TRXT 18 X ARy A1 CLAC B9 IE 4R R 1T
TERIEFNRFE, HREEBRRIEINE FHIRF
B A 4R AL SNVs F Indels 5 M WGS 3RS 89 #k iR
WMESDI, $TEM 10 MNEERTWER, H
B 6 4 (TP53. AXIN1. CTNNB1. CDKNI1A.
ALB #1 ARID1A) TELARIRIARH EHRETE BT
BB EIRTIEI R, #H—FFIA 182 {3 HCC #4Hy
MEER, T RIS AMKRFHE AR HCC
FERRMEREAMRRTMZE, LI WNK2
ERTHMELAEREENER: 101 GIFHE%R
B9 HCC ##2xmhE 12 5l (11.9%) WNK2 R&E=R
T, M8lARBERHELZNHCCHFAFR
161 (P=0.006), Efth—LEFE, %0 RUNXI1T1

A

No early recurrence (n=81)

Tachnique |f|

HBsAg [II | [ININIL

TP53
TERT
AXIN1
ALB
crunsi | |
ARID1A
RB1
WNK2
XIRP2
TSC1
TsC2
PTEN
RPS6KA3
RUNXTIT
CREBBP
KEAP1
KMT2B
KMT2D
MYHs
NOTCH1

I I
111
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(P=0.018). CTNNB1 (P=0.019) #1 CTNNBI1
(P=0.044) EFMEBEZEINRTINE LT
BEER, MIPS3ERABEZRGHRER
(P=0.057) (B12A, BERTEETSMULH
APHER), #F—TMRXAPEER (WNK2.
RUNX1T1. CTNNB1. CTNNB1 # TP53) Ky 4H
B, ZM23GIEEHEF 216 (91.3%) BFE
MRZNERERE, 85 FlEEHE 49 §1(57.6%)
AE—MERRE, 746 (49.1%) TEARE
WEERE 31 FIAERIE % (B 2B-C), Ith4h,
S5MNERPE 2N RAESEARENEE S R

DS AKRES (95.7%), BESTFRE—EE

VAN RER =

F 0S XN 304%, EERFRE—E

MEBEERARTREE (B 2D).

Early recurrence (n=101)

mrmn wes [WES |Target
LT Negative [Positive

LU T [T 11

Il No early recurrence
M Early recurrence

[l Missense ] Nonsense

Promoter

1| Splice Site

In-Frame Indel [ Frame-Shift Indel ] Multipie 0 20 40 60
Mutation frecuency (%)
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Gene mutation
— 22 (n=23)
1 {n=85)

VS P=0.018 VS P=0.026 — 0 (n=74)

VS| P=0.034 z VS| P=0.024
VS| P=5.9x10* | VS| P=4.1x10%

Overall survival

Cumulative recurrence
e o o
h

(=]
(=]

s q}&‘?

Months after operation

20 40 60 B8O : 20 40 60
Months after operation—

B2 182flE R MHCCARIE IR GHBREHE ANERRT
A: HCCHREHRE AR THLE R, B: EHWNK2. RUNX1T1. CTNNB1. TSCI1MITP53TAI182-NHCCHILLEI; C:
ETARAHENRTHEEAMHCCEERIAE A=, D: WNK2. RUNX1IT1. CTNNB1. TSC1fITP53RTHERE kX

MEAEERDR

> (FARRZEE, EIHMEXMWNK2RARRE
R FNE RETIREREMES &

i@ Sanger M ¥ {dh 7 5 9b 554 4~ HCC
@M ESHLEH WNK2 NFr B RBIN2

Fo E1I7THIER HCC BEHE 17 I &M

T WNK2 AR T, HAEXREZHRHER
B 437 FIBEFE 9 GlAIMT WNK2 (AR
T, BT S , MEIZTEY 736 7 HCC Rl S 88,
B39 BARREBEPRAET 40 Hl&kE WNK2 I
MR 218 HIBERE 29 (13.3%) £
FEREE %, 518 fflEEHE 10 (1.9%)
REERARHHER (B 3A-B). WNK2 i FHE
& 9q WAEREAXIHA, 7E#I5A 49 5 HCC #
mEERANFENTHEI T ZERN R Sk
(B 1E). H9, X#1TT qPCR BLUTEFIE
736 {5 HCC %59 WNK2 B9 %k, ERET
£ 27.2% B9 SR WNK2 3218 EER L E (B
30), IWHNEE A WA ETE 736 N HCC
BAE—S LT WNK2 RXER, ERE
™, SERIIEMEATAE ML, MEE &P

WNK2 FR3X T (B 3D-E). TR, & WNK2
FHARRT, ENRELNREKTESEENIG
PREFEMEXEX. WNK2 F4REZR T S hhE A/ N8y
g, MERICMEERTERX. WNK2 1Z0#K
EREMEA/NRIEI, MBRERIEM, mE
RIC, BERTUNMES LM TNM 2 HAG 0
X, WNK2 IRAKFESEEHN GGT KF,
PR AR EIE N, MERIE, EERT
M TNM S HERE NAE X, S4b, 7E 736 ffl HCC
BER, BRLEE WNK2 (AAAERT, #NK
ERFIREBRENWEBERNHRPELEARS
(B 3F), BA—LIRRFHEMMEANIEE
RLE, AfUERSYIRERMEER, B
WNK2 (4R, #ENRELRSERKINESE
LR E XN EEERZLIMERIAE L
(B 3G), i@id Kaplan-Meier EEZ D ITIEE R,
5% B XL EEMRL, WNK2 R4
T, BIHERIREARENEEN OS ZESR
HERMELAXES (B 3H).
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Zhou SL, Zhou ZJ, Hu ZQ, et al. Genomic
Sequencing Identifies WNK2 as a Driver in
hepatocellular carcinoma and a Risk Factor for
Early Recurrence[J]. J Hepatology, 2019
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B-catenin #;EE HCC ®Rf&E AT BTEMZ Biomarker

it El 2027 &£, HCC ¥ mhi1H %X 40 {23&7T, PD-1/PD-L1 MHIFIE 2R KR
EiH, RA=92Z2—B HCC (FF4RRRT=) SIhaeikEME CTNNBL (B-catenin) =
THEAN T HARSEFHREX. YTHFIEIERA, XAEE HCC fHHFIMELLA PD-1
MESIHIFIATT. CTNNBL1 (B-catenin) REZRRBIE SINFIFIETHANEE

Biomarker,

HCC —BEUREREFZRPEMEAZ—,
HARERAE INME T HE R EMIRRIAR,
EM—MEBEERARAGMATNEREZ NG
RIEE EERMBIERZ—, Dawkins J
Webster RM™ 1R#EB &1 HCC BATF AR EE
NEMAMEL (B 1), X HCC MY T Al
R 2017 £ HCC MAYITH AR 8.7 123
JoiS, FitE 2027 &£, HCC AV EE DR
EHRIAR 40 {25=5T (B 2) o X 40257t
@Ft PD-L1 #RHIF7RE B 79 $H & WA RI 254 26
A, FETHHEEMAIKX ITZERT, HEBI
PD-1 #pI57; PD-L1 #P8I5HiE— R SHEER
H durvalumab, durvalumab BER] 1A 5
tremelimumab BXFR{ENBRERZ BN —LL AT
7 IL; durvalumab 7E i EE R HIZHIAE]
T 3.21Z%7T; atezolizumab (5 MRk HEX
) it XERAEEN—&aTrHETS, F
2027 9 5.312%; @ PD-1 &RV HE G
it 1512575, EH nivolumab & 11 2% 7T,
HEA 2027 T 25% U E; BIABEHE—4
BITHEEHRZS, 18 nivolumab TE5HENATT

Kig: BT, #HEEX: ERERHR

FHHETASHSHERH—F; @ CTLA4
30 &1 577 ipilimumab # tremelimumab B9 £ &
N&1t 3.2 {2375, it{kF PD-1/PD-L1 5,
ipilimumab #1 tremelimumab FIEEEH 35S
nivolumab #1 durvalumab BBt FHEH; @7
2017 EW™I7, MIMEERINGEIFIEHHEE
TR, RETNEEELREY/N
SFMEERIMNFEIFISRGHE, BHEHETEE
2019 FiXEIEE, AFTEFTNEARRNERNT
B, FHARIZEEYRHIZFN A HIZR IRHIR KR
HERS, UKREAD HCC iz,

Companies.

~ Targetor mechanism Development
Cabozantinib
(Cabometyx)

Exelixis/Ipsen/Takeda -MET, RET, AXL and

VEGFR1-3
Merck & Co. PD1

Preregistration

Pembrolizumab Preregistration

(Keytruda)

Roche/Genentech/ PDL1
Chugai

Roche/Genentech/
Chugai

AstraZencca PDL1
Eli Lilly VEGFR2

Atezolizumab Phase Il

(Tecentriq)

Bevacizumab
(Avastin)

VEGFA Phase Ill

Phase lll
Phase Ill

Durvalumab (Imfinzi)

Ramucirumab
(Cyramza)

Tislelizumab

Tremelimumab

BeiGene/Celgene PD1 Phase Il
CTLA4 Phase lIl
Phosphatidylserine Phase Il
c-MET Phase I
TGFpR1 Phase Il
CTLA4 Phase

AstraZeneca
Bavituximab Oncologie
Capmatinib Novartis Oncology
Eli Lilty

Bristol-Myers Squibb/
Ono Pharmaceutical

Novartis Oncology PD1 Phase

El HCCEEMEMEL

Galunisertib

Ipilimumab (Yervey)

Spartalizumab
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PDL1 PD1 CTLA4 Angiogenesis
inhibitors inhibitors inhibitors inhibivofs"

E2 HCCEEMHETME (RRAYERIX )

BAl®ZKE S F nivolumab Al
pembrolizumab 3 8] A F HCC Y Z 45 & %
a¥fr. M HCC ZMRIER TNk E, PD-1/
PD-L1 #I&IFPEEARFK TS, BN FHER
HRAEEMN R B AT PR E BE W IaARSE
BHESRMARARZ—. E MSKCC (Memorial
Sloan Kettering Cancer Center) #Y Harding JJ
REEE /8 MSK-IMPACT HZ: 335k NGS
KRS T HCCEBE (n=127) HIMEHARA
DNA R EEEITHIIE E DNA &R, FBIrERM
G NS5 FEIEMEXE. ARER, WNT/
B-catenin @& (45%) #1TP53 (33%) L&
REZME, ZHRF, B3 UEEERT
RREE TG, BEEZNERNE
=IEFET AT NE 3, AREFHES 27
BRI RS HCC B2ERATRNEEERA
REEEEXE (B4), FHAHW WNT/B-EF
FERESERNBERETSRMAI DCR (0%
vs 53%), BB mPFS 2.0 M Buvs7.4 4
B) ME5EH moS (9.1 M8 vs 15.27AH) 18

*. ZRREER, 24% HWEEEH I REATEE
BAIRZ, E4E TSC1/2 (8.5%) 4%5&E /| BIER
T, FGF19 (6.3%) # MET (1.5%) # i, X
K IDHL X RT (< 1%), &R KRPIES
CTNNB1 RZE M HCC BER A ZEXT PD-1 A
MAT M RE, XtRZMRPRAERS S
RV HE, ERIESS T H Wnt/CTNNBL REE
X B HCC“/Z BhE” X %877 TR M X — 1R 1%
REENXH, EERHARNEARS/NERZITR
MR R RFEEMNDINRE, BX—HIERTE
BEHA HCC R SRR IBEMREM R B ET R
R 7 #EV AR, RESEAREAMERIGRK
R PBERELRH,

Immunotherapy, N, (%)
Anti-CTLA-4 monotherapy
Anti-PD/PD-L1 monotherapy

0.03
0.81
0.16
0.03

0065

0.065

+ anti-CTLA4
+ anti-LAG3
+ anti-KIR

B3 MSKCCHRAZRH, 31 BERRNREINE SHNHIF

1
5
Anti-PD-1/PD-L1 + immune checkpoint inhibitor 5
1
2
2

ATAR

100 M Progressive disease
80 W Stable disease

60 Partial response

M Complete response
40 a 4

20
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-20 o | |
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Best change in tumor diameter (%)
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e RRRNRERRRRNRRRNRRARRRANNNE =
o JERERENRRENRRNNRRNNRNRRNNNN
o QNNNGRENNEENRANNRANNNANGENE =
e QERERRRANRRNERNRRENRRANDNE] =

B Missense mutation B Inframe mutation B Amplification
M Truncating mutation Bl Promoter mutation

E4 27TIHCCEEN BN E R FBMTATT R AR R A
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&5 WNTECERIHCCHR R inEIFa T EEPFSIREE

7£ WNT/B-catenin @& 1, B- EHK E H
(B-catenin) 2 CTNNB1 ERRIEH—FZ
hEEEH. APAZ@EE® CTNNBl EERZIE
JRY0fAI?  Perugorria MJ 2 AR S LRk
. O CTNNB1 YR I T B-catenin BY
RENMZEL, HEHSSMAMIEE. TBM
EBRINERNFESR,; @ CTNNBL # 75% X
B, HEERTLZETEL 18.5% Y HCC H,;
(3 CTNNB1 RERMKELR T HCC mE, O5
HBV #H<BJ HCC CTNNB1 KT 11% #8LL,
HCV #Ex=3EE =1 HCC A8 E =8I CTNNBL
RETHME, 5517 28% F126% ; @ CTNBB1
RES5HEEMBEXHHCCHERX, HRTIMER
42%, JFEMTABEPIRARIIRE TiH
BARSEZEENSERYE, MEeBERE (BIAEE
] T 4ARRRIET T ARSEME) SIREX
1 T HEAM, RIBEFEELZPIMESIEMN
EB48R (TILs) BIZ ., RRIEETE X R hE”
MAE”, BELAIMFLMHEREZH CDS”

;II,,*:.'T HIIIT'*]K.U%L'&‘»

/ TUMORBIOMARKER COMMUNICATIONS
T HEHAREFEEH. BENESHREELT
RRIT EB R RETE “BIE” e Pinyol R
FATE 2017 FHR T —ME T RERIE 5 K/
B HCC DFNXEHZ* (B6) Y BmsZ,
M25% B HCCEE TILs, HEEBFEMWTE
RBMY %87 NS FRHE, %3 HCCIRE
X9 HCC %353 (HCC Immune class) ; @4
30% HYBERIE TILs #iF, =% CTNNB1 =®
TMEMBRAZMEME 52 FHHE, %3 HCC #
TEX /I HCC HE/FZE (HCC Exclusion class)

Inflamed hot tumors & inflamed tumors
Immune |ntermed|ate Immune exclusion
class class-30%

T cells, cytotoxic cells, TIL lT cells, B cells, cytotoxic

HCC immune classes Immune class -30%

Immune subtypes Active immune ~20% | [& 7 I',‘

structures, macrophages, cells

L PD-1signaling

[T IFNy, GZMB, PRF]]

Molecular pathways

Activated
; strom:
and gene signatures

Signatures of Lo d
response to T-cell
immunotherapy exhaustion

Chromosomal
aberrations
and mutations

WNT/CTNNBI mutations

TChromosomaI aberrations ]

[_ *Chromosomal aberrations

Immunohistology PD-1/PD-L1 negative

TIL structures

PD-1/PD-L! positive

Immune cellinfiltration
TIL structures

Immune cellinfiltration ]

Primary resistanceto
immune checkpoint
inhibitors

Response to
immunotherapy

' Responders to immune checkpoint
inhibitors

CCR Translations

E6 ETRERTHHCCHFHIH

Berraondo P HEHM R P thigeE, §X
BERAENRES REART RZHE
Bx (BT, @IEREREMRN/NRER E#
TTRT R LKA, BEBRESHNB- ENE
HRERASBREN T AZHE. TREINEE
EENEEPRRVERERE, UAXEE ST
FIFIRY R a7 TR o

B-catenin 3
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RERE SINEIFER HCC RRAYHH
WEH. BFERSE, B HCC RETE 24%
AEEERET, BRERE 6% NEEIZEZEL
RavET. NiREEERBATRE, Bi1HE
BHTREREESHTRET AATHNES,
SR EMTRIE, AJREEBTIESEERTH
RMIERFR, E HCCH, L Wnt/CTNNBL RZE
ER SR HE A T2 AT RE R TN N G B i 2 s i)
IR AL EY, HAXEEEZHIEEN
KA I PRIGIE

(&5 Ef]

[1] Dawkins J, Webster RM. The hepatocellular
carcinoma market[J]. Nat Rev Drug Discov,
2019,18(1):13-14.

[2] Harding JJ, Nandakumar S, Armenia J, et al.
Prospective genotyping of hepatocellular
carcinoma: clinical implications of next-
generation sequencing for matching patients
to targeted and immune therapies[J]. Clin
Cancer Res, 2019, 25(7):2116-2126.

Pinyol R, Sia D, Llovet JM. Immune Exclusion-
Wnt/CTNNB1 Class Predicts Resistance to
Immunotherapies in HCC[J]. Clin Cancer Res,
2019, 25:2021-2023.

Perugorria MJ, Olaizola P, Labiano I. et al. Wnt-
B-catenin signalling in liver development,
health and disease[J]. Nat Rev Gastroenterol
Hepatol, 2019, 16(2):121-136.

Berraondo P, Ochoa MC, Olivera I, et al.
Melerol. Immune Desertic Landscapes i
n Hepatocellular Carcinoma Shaped by
[3-Catenin Activation[J]. Cancer Discov, 2019,
9(8):1003-1005
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GUT: RSPO2 BRI EHZEMEMIA B-catenin HER

CE S B[P E

EEBEEKRFEFE Longerich Filr

BE—

AR ZREA, RSPO2 EEEHSH

WNT S @8BBUZEESHEUE, KR T B-catenin ;ZLITAEEE (bHCA) R&ER—

MERNE, TRAFEHING TERT BohFRE,

MREMANT RAFERNETFREHEHTER
SECET4RARARE (HCAs, n=185) RATHIERE
(HCC, n=468) BEMNFI, D TELHRE
EE %M CTNNBL EFIAY b-HCA 1 HCC /Y
CTNNB1 BEARTIRE, HEIREMNFGERK
ffaE CTNNBL F 4 B & B-catenin j& 1L EY HCA
X HCC, Z3t HCA RIHIFRIAIE,

HERETR, F8q23.1 £BE L 46.4kb K
NN ER R T S REPO2 R EHAE AN
B-catenin JE1LHY HCA BRI EL 82 5 FIRTH R+
RSPO2 R & PHMEY HCA E/RiH RSPO2 EA R

A, %A B-catenin EFR X B-catenin-target &
FEREEAS, 1T 7 WNT ESBRBIESE.

RSPO2 EFEHH b-HCAs Fr, EMFIARE
HREMEURE RS ZEAYRTERGERZ K

BIRT X mhARE RIS 1Eo

K EREER; BEER: WHENE

iAo
te5h, £ 3 MEMREMAY. B-catenin
EUHHCCARASR, HREELARTRET
RSPO2 BRI M EH, WA RRESR, WTF
RSPO2 EEEHBWHCAFIHCCME, AZE
IRf SRR FHNRE —E MKz
CTNNB1 RZE A HCA BRI/
WE,

(&% k)

Longerich T, Endris V, Neumann O, et al. RSPO2
Gene Rearrangement: A Powerful Driver of
B-catenin Activation in Liver Tumours[J]. Gut, 2019,
68(7):1287-1296




i 15 S 19 @ i

TUMORBIOMARKER COMMUNICATIONS

Journal of Viral Hepatitis: 18 ZF HBeAg M5 FiFiREHY

HBcrAg 7K rIFil B2 R pe

R XA ZOEXME (HBcrAg) Z HBV BREWFHEMBFInEY, X FEIE

MZBPFXR (CHB) BEXARYE HBeAg MiEF G HBcrAg & EfAI#IlE K
BREFBAFIEWER To FiLHTMB—IHRKRA, CHB BELE

By ﬁ*/ﬁ%o

BEX, B

HBeAg MiEF4#%R/E 3 £MA, =KF HBcrAg SHTAMEE (HCC) SXFEIRIIAEX

ZIASRAN 207 fIBARIERBE A
HBeAg B F ¥ #ETEIAY CHB £¥&, E&R4%
HBeAg MFF M/ 3 ERN ((FAELKE).

5 FE#] 10 &S, 107 HBcrAg #1 HBsAg 7K,
B 4LB940 M HBV DNA, [ZF %R % Cox [2]Y3
RE, DAL HCCHTIMER, MBRM%
HBeAg M5 F ¥ F HBcrAg K5 HCC &
& XA X HITIT S,

SER TR, Pubsipedialz 13.1 (11.8~15.5)
F, AFIBBEREHCC (15 FRMEREEXR
%), SKELEHCCHEEMLL, &% HCC
KB EEZISFA HBcrAg K FEBEEEFH S

(4.78 vs 5.68 log U/mL, P=0.003), Cox Lt
BIRFAREL 3 4R BE, &4 HBeAg MF¥ %%

SR ERFTR; TR mHNERKE

WMETRYEEISERIE 40 % (HR=4.60, P=0.049).
B % B 77 72 BT B8 £ (HR=6.23, P=0.003)
Bl B B £ HBcrAg 7K F B & (HR=1.75,
P=0.032) 5 HCC RENXMMIIER, UEL
HBcrAg = 5.21 log U/mL A R 1{&, Full HCC
MR E TIRFERZ TETR (AUROC)
790.74, FRMTUNMETD 97.7%,

(&E k)

To WP, Mak LY, Wong DK, et al. Hepatitis B Core-
related Antigen Levels After HBeAg Seroconversion Is
Associated with the Development of Hepatocellular
CarcinomalJ]. J Viral Hepat, 2019, 16
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Annals of Surgery: ZSFREAFFEBERN QT IEE, —TiE

BB ZA2E TR

EH, BARFERN T —IXEFZEAFMARE (HCC) BENZEMEATITHFR,
ZRRET, WFEFRBEAR< 3.0 m WERMFEHE HCC ZERETT, EERFARIIR
AR REENELNKE. RE2EERE (0S).

ZHRRMANT EE > 75 SR HCC BE 6
490 5, HAaIFAREIE: IR (HR, n=2
020). SI#MHRE (RFA, n=1888). RUR HRE:
(MWA, n=193) FMLKZXEhBkbFERE (TACE,
n=2389), MAARDH T BENIGAZERER
&R, TEEA<3cmBI HR & RFA 4| q],
AT LEMEITES 2 (PSA) FREREL
TR
HZREBTR, EEAREFH (RFS) AM@E,
HR 4AB8 £ & F RFA. MWA. TACE ¢H, Hmh
RFA 8% F HR B9 XLE& b 59 1.22 (95% Cl :
1.09~1.37, P < 0.001) ; MWA 18 3¢ F HR
B X B Eb 9 1.51 (95% Cl: 1.22~1.88, P
< 0.001) ; TACE 4853 HR BOR &L 9 2.70 (95%
Cl: 2.44~2.99, P < 0.001), OS 5 &, RFA
MHR RAZBERERESRITFEX (KL

KR EFRRFRE; HETX: dhlBIBuR

$9 1.01, 95% Cl : 0.87~1.17, P=0.919), &f
MAY R E ST TACE 4B (TACE #3YF HR
B K B& Eb A9 2.11, 95% Cl: 1.86~2.40, P
< 0.001),

¥R < 3.0 cm BRFIOBERN fh B 4514
B9 HR F1 RFA F4HEBEE PSA RTHILER/S,
HE—FTHMATERETR, HREEEGESH
RFS (KESEL: 1.64, 95% Cl: 1.29~2.10,
P < 0.001) #OS (RpLL: 1.57, 95%CI :
1.12~2.20, P=0.009), Cox X.p& Lt 5l 3 47 2
=, HRAMFEMRLTF RFA,

(&% 32ik)

Kaibori M, Yoshii K, Hasegawa K, et al. Treatment
Optimization for Hepatocellular Carcinoma in Elderly
Patients in a Japanese Nationwide Cohort[J]. Ann
Surg, 2019, 270(1):121-130.
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Bor gioMt

Hepatology. Rk aEEM, B/RATE PD-1 /VEGFR-2 7%

By 3 5 BE Efr A1 Y

Bal, BIMEMEFMFETRE -1 (PD-1) REENMEERNENRBTE,
XA fES D AT 4RRE (HCC) BERm, REEKSEM, FIWNFEET PD-1 BXSHMMEE
B, BERRHIEFEFRAETRIR, JEEEM HCC BE BT NELLS, BZENHEE

ERNHIE R EE.

EEmME 2EPr Shigeta K EAfEA HCC
MNRAUBEEREFFSRREEN 7 XEIRER
ZR, BT RRERS S FERAKEATH
EFAMLE: 7£ HCC #, XXE PD-1 #1 VEGFR-2
PEETITE, AXAMEHMEIERE K, mMERE
smiEeENE (B 1.

( oT o T o » 3 \
Endothelial cells

CD4+ cell IFN-y-mediated

PD-L14 HCC cells
Normalized o
vessel formation &

——3 5 AntiHCC Z_

Z__ immunity =

J
E'-' |

Treg |

Myeloid cells

M1TAM 4

M2 TAM *

CCR2+ CTL 1‘

Ell HCCHHIPD- 187 fM4VEGFR-278T FUAE EL(EFHLH!
TRE

MRdg, VARMAENMEARRZ K2

FKig: EfrftR; HESTR: HBIEER

(VEGFR-2) #{THRR MM EZERIE T R
EMRENERKEREERETEKER, M
PD-1 ik LG8 r R R/ EEZE RS, B
=, WE PD-1/VEGFR-2 f7 2 EEMFHIR %
MR ER, e FERMIERRFEREREM
T—fZ

XMEESEARENT EENRET
REHIFEE, @idigi CD8' MRS T 4
=EAMEN, R MEEX EERARA M1/
M2 EbfI, AROEZD HCC LALRAHEY T ET4HAE

(Treg) #1 CCR2" BAiZ4HAR;Z AR TN (B 2)

A coscis B

‘(‘0 w u\g@
&

Anti-Tumor Immunity

ICB only
Antigen processing and presentation
il y cylokine producti

Immune ion, migration, activati
Lymphocytes, monocytes, granulocytes

E2 IWEHPD-1/VEGFR-2FEETXTHCC SR RIABI R
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TEX g AIch, VEGFR-2 £ M R A/
R RIE, BT HCC LARBIBRA SR,
RAKI: NE4ESH VEGFR-2 #PAYTET,
HCC ARELISE 2 A BT PD-L1 RiX, H5H
RIBZETFINE -y RIXIES; VEGFR-2 fEMTIES
1 hnRdyEEiRE CD4 * AR ARy PD-1 KX,

MREXRLI, E VEGFR-2 HABIHI
BEERAITE, MNP PD-15A877aI1E CD4™ 4
MRAERERHEZENERRIER (B 3).

A . B

4

CD31+ per field
e o B
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aSMA
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2
g
i
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=
o
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-

o,

Pl
AA+ICB+aCD4

E3 WE#PD-1/VEGFR-2FEBTXSHCCIMERZ A, Z549H]
ThEE LA K2 CDA+ZRRE {F R RY 2
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RERSR: WEH PD-1/VEGFR-2 7%
FAF HCC BY, RXEBRHANMERVIER,
B8 LUSE AR PD-1 5877 B RS R & =R
IBIRR, [EBYEILUE IR AT,

(&% k]

Shigeta K, Datta M, Hato T, et al. Dual PD-1 and
VEGFR-2 blockade promotes vascular normalization
and enhances anti-tumor immune responses in
HCC[J]. Hepatology, 2019, 5.
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GUT: B33 DNA 1 PRI RIS &

RZ = E SRR EIITSYE
FafpEEERfRMENEERRE, Hi1idE
AB—HIERNMIZHT S A, BEDFIRBFE DNA

(cfDNA) 1R ERFT R, ZINBFAF () || #U%.
EBRAFEIMNIERRTAMAER . Bt EE
AEFPE Zhang Wei Hi%. EBARFEHEH
WERREHIZERKSHEPA, KA 5hmC-Seal
FASY 2 544 FIHREZ X E B E DNA FE A
B 5- REEEMEEE (5HMC) #HiT2ERARIE
Bl (A 1204 fIFFREEE. 392 G142
RIFF X AR B &, 958 2R R ARG
NEf, Tl FEo M LR IE M AT R I R AR 51
STEROMT, BT RRAFFEAYIZHTIEEL,

Plasma cfDNA (n = 2554) *
HCC: 1204;
CHB/LC:392
Controls: 958

‘ Py
Training Set (n = 1120 ) Training Set
Early HCC (CHBILC history): 336; Design

CHB/LC: 263;
Contrals: 522

| Early HGC vs Gontrols | | Early HCC vs CHB/LC |
| J

Candidate Marker Genes
(Logistic Regression p<0.01)

Ay
Feature Selection for !
Early HCC vs non-HCC
using Elastic Net
(Lagistic Regression)
with 10-fold Cross-validation

Feature
——— Selection

f“s00 1 1
Uiterations! !
A 1

Marker Genes Occurred
over 85% Iterations

Weighted Diagnostic Score (wd-score)
for Early HCC vs non-HCC
using the Final Panel

Validation

] 4
Validation Set 1 (Intemal) Validation Set 2 (External)
{n = 1194} (n = 240)
Early HCC: 24;
Late HCC: 13;
HCC (Stage Unknown): 23;
Controls: 180

Modelling
and
Validation

Early HCC: 220
(167 with CHBILC history);
Late HCC: 442;
HCC (Stage Unknown): 147;
CHB/LC: 129;
Controls: 256

FKig: EfrftR; #HESTR: m@olBIEER

KEFEEEN ShmC-Seal HIEE R, &
2ERATBERD HEF SRR FIR
8o MIRBEILT—1 32 ERAZHIEE, RIE
BETRFESHAKERX D RHEFE (0/
AfR) S53FFEEE (ML TER A 88.4%,
95%Cl : 85.8%~91.1%) , B REMLTFHIBEH.

Specificity (%) Specificity (%)

p <0.001
p<0.001
p<0.001

TrainingMValidation—1

CHBILC  EarlyHCC  Late HCC HCC
(Stage Unknown)

p<0.001

Validation-2
Control HCC

Control

BR 7 AT LA R ARRT R s/ i (30< 2.0
cm) 5, ShmCHEREFIBZFFELRKE
NEESREFRNEZHFENENELES
i 7 AFP (Hh £ T E R 7 84.6%, 95%Cl :
80.6%~88.7%) o

tEsh, ShmC 2R R NP AR BB R E
= (WRIR. TREF) BIRZMm.

Zt, MREMEZFRHARIET —MIFE
NEFZE, & ERE RN ENIERR A
A7, mEIBAEESEARRNARUF
AR, ARIEIRETREN

P65




LI
£ 5

ColliR Ry R
‘e’ TUMORBIOMARKER COMMUNICATIONS

2 Number 1

lume January 20189
LU AR L AR AR

i ¥ 1R 55 )

TUMORBIOMARKER COMMUNICATIONS
LU AR AR L AE 2 4
20185 %11 20185 %21
i BT o

I1 i 2019
(2®=m)

20195 %2

(8] (25 M)
WFMAMRE .

' B ERTIRE

i ) 2

a 3
 ——— -
al¥ S
L -

‘}.ﬁ&&w#mfc @

,\
T
faom
4
kT

FN

il
o
s
=
-

& LR LR R
e 3 R B
= CLAE TR

201988318 & %AW E R

TUMORBIOMARKER COMMUNICATIONS

e SLA R ME WK AR RE
Volame 3 / fjumior’ 1 February 2015

20194 WA
(8%6)

ik o

WENFESAREREGH

SNOTLVOINOWAOD HANIVIOTIMONL

EnESHNEE

Py o &
AS@O 2010() &
Mg S E R
;“ \ . - TUMORBIOMARKER COMMUNICATIONS
MEFEEDENR ASCUMEEE
TUMORBIOMARKER COMMUNICATIONS

HAERR RS
1ES RS RT#R

EUEES 41 5 ]
BWzm

20194F WA — W

SEAEHENESITLERS
PERBBRNAESOEBAR www.tumarbiomarker.com

NTEERD, IREBEFNEIERMAERE, (MEGEYER) BEHEH ‘ELER T1, 5
M ELmREEBREETELEZER.
1. FERR

OKfS: BFHERCRITREINSYERITHE, Sk 500~1000 F FERXFR) ; @
Hig: BEMEIRSYUIEX RS EM, #HITEE, K.
2. TEBA R

R, ELI1E, AR, AFERER.

3. k3= #

RN +TBM 2E# 15l (FE2H) + FETUEDSMEIRENZEEZARAKRSRIMS
=, IR E A I AMERELREF
4, B3R

OIS EREE “EMETE";, QERFEYEFM L. BEEAUNEIRMRE;
CRKIFIFZR XXk, BEE—ENEIERPXEEEEN.

EANTEAFEZHIMAN! BB ARBFAEREZE: tbmcommunications@126.com, BERAT:
029-83655503 (MAZE) ; 18710300391 (FEZRiE), IDFEEEIG!

RRANFS B : ATIGEBRE— AR, MMBE, ARSHREBF,






