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On-site cancer diagnosis by high-sensitivity detection of genomic abnormalities
in residual tumor samples
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In the definitive diagnosis of pancreatic tumors, histopathological
evaluations often deem samples inadequate, typically due to the limited amount of tissue that can be
collected. To overcome this challenge, this study employed digital PCR, which excels in the
absolute quantification of minute quantities of nucleic acids, aiming to construct a system for the
rapid and reliable detection of driver gene mutations in small cell and tissue samples. By
multiplexing the system for absolute quantification of genetic abnormalities, including KRAS
mutations, we confirmed that it is possible to simultaneously detect KRAS and GNAS mutations and
identify the mutation types in less than 1ng of nucleic acids.



B X C—19, F—19—1. Zz—19 (@)
1. WFFEBRMA L P D 5

AR T B W OB ABIRICRPEROREFETH D, KITIIEEZWOZ 72 53,
BAR T RN, A~ — T — %ME?%UVka%@U[Fﬁj®ﬁﬁ%ﬁét®@¢%%
RITTE A2 Z & BMmEANIT RO DTV 5, BEALIE RS & 84 O WIHIBRE ) & Al i 25
RO U —BREFEORILTFRENHA DI, IO OMGFHRIZZE OfEE NS O AW i 72
@f%%ﬁ?é?ﬁf%ﬁ%&hﬁk&élﬁw/%@%ﬁfﬁbﬂéﬂﬁmﬂhﬁ/b7m
TrA Y TRATIE, EROEIGHROSMEMIED RO b DT, £V % < OMRERER
DL & 72 Wiﬁ%lib!k% KRB LPBESND, SHIZ, BEREZRODONDHELE L,

(28] DRHI & 72 % I i TSI AR e ;

% = ORI ER oW B ARD SN D, 1 : RSAN-ERRHICLDIDF2in
WG THOERICL Y, 7 2 REOKH SRR

BT TR/~ FTEE-> TS, ﬁ%@ﬁyﬁéa"

ZD XD R R I T2 T O O A T

&%f\%ﬁmﬁfé:xhkﬁﬁwifﬁ% =y =
Hﬂﬁzﬂyfﬁ%@aﬁmﬂﬁafmyw IR me |
ﬂh&/AE%ﬁﬁ@ﬁ%%ﬂzt iz v $REERIS

BT, EREZK (HEf - f@)@%%%ﬁﬁ Fﬂ M TOHih

BICIHE L oo, 7 ) I+ 5 O d e lv G

FEBEIZID AN MERD S, B 21X, KRAS

X° EGFR 7 EHAFEZ MBS DB 6 AR, 1*%&0) KRASREOD

e 72 LOBETREORIT, WiRkovsE | S WR O FSI-RR
IC LB EH & L TR %f LD 5TV DFGERH

575> Z DWIE B ADFEZENT BIGH T

. PRE DM - ﬁ%@%%ﬁ“ﬁﬁfL@ﬁﬂh#/Aﬁ T 5 HIER RO LD,
E W —Fr oY —%2 XL T 58 M%mw&mmﬁb<@Mwaéo_hE®%ﬁ&
WD EEKRZ XX HHEPE A TNDLD, < OGE, TR & 2 2 R0 . BHF B2
WZBITDIHICITEEZ K D N— RARHFIET D,

ERFEEHE DITE =ML PCR L MEIN DT P HZ L PCR (LLF. dPCR) & VY, Mtk
72 E ORI ERILE AW TR R A2 A% » 7" L KRAS & RO 2 FE 3% [Water-burst ¥4
ZBA%E L7 (Sci Rep 2020 ; HjFE 2020-217083), L2>LERTIL, KRASER L WHH—D KT
ANR—EBIENNEED , SOICEBRXY A TOREIZIZEZELRNEVWIERD -T2, £7-, FF
ICHERB O, HEEGERIE T O R Z RIRHR 3 2 A HEIN XM ST ieno iz,

2. WHEOHM

TE DT OEEEM, SHIEa A T, EE 5D - DICRIKBLE 2 EH 25D 2
EEARFEOEMNE Lz, AR EICE > TELONZARREIN S| FREORZEICB N TAS
N5 KRAS R A CxiuL, WEEZW 2 e T 28 S L b,

AWFFETIL., B 72 dPCR FEATHIN 2 FAV T, M2 oMl R 7s & OB R SR iR 23R
BrE L, D KT A NRN—BROREREE N 72 NEED ATREe ik B 2 /54 5,
ZOEM EREHEIR T 2B CHET 54 A MRE~OE AR L L CHELT 5,

3. WHEDITE

FE 1. w/LF 7 LU & dPCR OS54t

dPCR T, EHFIL DO DEMLFDFED hotspot BRI T HHRA T v —T7 2 RHEHIZ
HW\Wb, ZO-O8BOBLFERZREHRE L, BEMNIEIARNV T P OBETE 2R/ EE
LW, LU, MERT IV EBEBETROEEROSA TS 5T 7V 728k b
BB TG S5, MR ORI 28 TR IC ARV BIZR S5 | KRAS 35 L TN GNAS i
GO D FEREEBICB W TEBEEIZZRO O hotspot UTE i‘f‘@‘é*ﬂ?ﬁﬁ’] primer/probe
v Ak Lz, BRI ORRMEZ LT 572012, probe (ZIZZAER N TAAFE LNA Hi %
FAIAATE, F72. #ED high-fidelity polymerase %)ﬂb‘f %Lfﬁ%@ hotspot fEEk o 4
SRR BE 2 Lbik L7z,

R MR E K OWERE S O AMVEHEIERMERE (FFPE) 22647 A DNA AR L, ~ v F 7L 7 A fR
23 AT REZR primer/probe & v M A @EHIL, ZOREGHZAEST 2 Z & TRHEE, Z250NT%
BARTEROHBNZI T 2 R BN R T D DG DB RRGE LT,



FBR 2 BRMRIRZ T /RGE

FEBR | Chetifl L7-5oF 2 Jhic, ALEEMIES RS b2 8 T) OERIAZ V-
REZAT o7, 28 B KRAS 38 L TNGNAS @ 9 BAHEE D\ 10 FEFED hotspot 22 5% 5 f HHGE
ERFET 57, 4 =5y M= ACE VBB N R S L,

4. WFIEERH

XU OIT, F/NRO DNA B2 71735 KRAS 38 X O GNAS & fn+ D E DA R 2 [FE T 5 72
?D dPCR XN—ZDT v A WL ET 0 —71EA2BTRE Lz, KRASDO = K212 &L GNAS D=2 R
2201 TfRERERAIEN S L, LNA Vo —7 2 L TEROKEZRAT-, Tun—T7 0
ErfEx O RICHEELTHZ ET, 20w NT 0y N ETORER Y T 2 X —FER 0 R S,

PR L BRAETR T LV A R BRI
AT B2 LATRETHSZ L B2 : KRAS/GNASERDIIVFIVYIARIH
iR LT (X 2), HpaRimlark

HiskkD 4 7 2 DNA % BN T-WREE
TIX 1-10ng FREE OTRE /2RI
X0 EBERRLEBERDY T F L
PIRIET D7 T A —DRE %
WD &85 2 LRSI, ER
& A 7[RI E DRSO Ry BB D LR
NARETH - 72,

FAM probe

w0 |GIQR . e . KRASWT . GNASWT
10000 =X ' RV ‘1/ S ca%e J'V‘A -

Wiz, BT RS T EE R A R201H
(EUS-FNA/B) O¥iE¥sa{A (FFPE) i o -
MBI L7247 7 & DNA % v HEX probe
TART v A i i L=, < /L F
TU oy AENTOBRIC, BRI L HAR O TS VRIEIC L D E B A~OEEEN GRS
728, 77 L— e D DNA BERRDEMT T A M LR, FFIZ Ing O DNA Z4LBE L
Yo TINT A=y b= I IV ELNEREREE VBt R L, WG
BRI H5E1T, hotspot RN OFFREIS L O 7 b7 LIVBHE OFHRIZIAEN
A CRT WRENAE U,

000 150

B2, EFLO primer/probe & v kA N— R (2, 6 FEEHOHE R 2N FTREZ2 8 LV ddPCR 7
v b7 4 —2 (QX600 Droplet Digital PCR A7 A : Bio—Rad ##) 1ZxHG EF A2 D&
AT TV, RIS TERBOREZ L0 SRR T 2R Z 2R S8 7 GRsUkrtEe
i),

b7 7a—FI12L b, EFITDED DNA 2R 7 BN ThH, BROEM K
HETEENAREL 20 | AKIIFEICB I 2 BEE AL R ET D00 EHIF & L TRy
I CE D, A%, WILER 2D &9 DL, S DK ORAICEE R KT A /3—
ERAZMEICERETI2HRERICEYD . BEOBWCIRIFE S OWREIZB O TH IS 22 TS 2
T 5 ARetE N R STz,




1 1 0 0

Maeda Chiho Ono Yusuke Hayashi Akihiro Takahashi Kenji Taniue Kenzui Kakisaka Rika Mori 99
Miyuki Ishii Takahiro Sato Hiroki Okada Tetsuhiro Kawabata Hidemasa Goto Takuma Tamamura
Nobue Omori Yuko Takahashi Kuniyuki Katanuma Akio Karasaki Hidenori Liss Andrew Scott
Mizukami Yusuke

Multiplex Digital PCR Assay to Detect Multiple KRAS and GNAS Mutations Associated with 2023

Pancreatic Carcinogenesis from Minimal Specimen Amounts

The Journal of Molecular Diagnostics 99-99
DOl

10.1016/j . jmoldx.2023.02.007

miR-425

30

2022

Hidemasa Kawabata, Yusuke Ono, Nobue Tamamura, Hiroki Sato, Kenji Takahashi, Kenzui Taniue, Tetsuhiro Okada, Syugo
Fujibayashi, Akihiro Hayashi, Takuma Goto, Hiroaki Konishi, Mikihiro Fujiya, Hidenori Karasaki, Andrew S. Liss, Yusuke
Mizukami, Toshikatsu Okumura.

Tumor-suppressive effect of mutant GNAS through the restriction of tumor aggressiveness in established pancreatic cancer.

DDW2022/AGA2022

2022

Kenji Takahashi, Hiroki Sato, Shugo Fujibayashi, Akihiro Hayashi, Hidemasa Kawabata, Hidetaka Iwamoto, Takuma Goto, Yohei
Kitano, Yusuke Mizukami, Toshikatsu Okumura

The application of EV RNA panel as liquid biopsy for pancreatic ductal adenocarcinoma.

26

2022




Yusuke Ono, Kenji Takahashi, Akihiro Hayashi, Toru Kawamoto, Tetsuhiro Okada, Keisuke Kimura, Nobuyuki Yanagawa, Hirotoshi
Iwano, Kuniyuki Takahashi, Hidenori Karasaki, Yusuke Mizukami

Molecular barcode sequencing using duodenal fluid for profiling genomic alterations in pancreatic neoplasms.

26

2022

Hidemasa Kawabata, Yusuke Ono, Hiroki Sato, Kenji Takahashi, Tetsuhiro Okada, Syugo Fujibayashi, Akihiro Hayashi, Takuma
Goto, Mikihiro Fujiya, Yusuke Mizukami, Toshiktsu Okumura.

Mutant GNAS limits tumor aggressiveness in established pancreatic cancer via antagonizing the KRAS-pathway.

26

2022




