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Prediction of drug efficacy by patients derived tumor organoids (PDOs) and early
response markers (ERMs)
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Prediction of therapy outcome is important to optimize therapeutic strategy
for individual patients because drug efficacy varies widely among cancer patients. Patient derived
tumor organoids (PDOs) are three-dimensional (3D) tumor cell cultures from primary tumors. PDOs
potentially offer great benefits as a preclinical cancer model because they closely recapitulate
morphological and genetic features in matched original tumor tissue. Furthermore, success rates for
establishment of PDOs are generally higher than those of traditional 2D cell lines among various
types of tumors. Previously, we suggested that early response after the drug treatment could predict

an efficacy of the drug. Based on the data, we proposed diagnostic model using such biomarkers
(ERM; Early Response Markerg to predict drug efficacies. Here, we aimed to establish the diagnostic
system by using PDOs in combination with ERM.



DNA

2
Sato et al, Gastroenterology 2011; van de
Wetering et al, Cell 2015

ATP
4-6

Early Response Marker ERM

ERM
1
/( j,:\ ATPEMMAFOERLT SRR (14-68R)
9 ™ C i, 38 Les 5B = .
B i ™ i = o o
T 50 MITUUE  ITANH/ARICE DA BRI
1 FXEABE, EHICHE DS SERILLL)
so
ANA/AE | ERMEMSBBMRER (K2-38M)
oy @ 38 g B Omneo o PTTTED
2 :E»yﬁig S O+
LETRL, EHHEL #92:8/H)
1,
ERM
1
Sato (Gastroenterology, 2011), Kijima (Cell Mol
Gastroenterol Hepatol., 2018)
24
(Corning )
Wnt, R-spondin, Noggin B27 ThermoFisher
EGF TGF(3 A83-01 Nicotinamide N-acetyl-cystein Prostagrandin E
Hepes GlutaMax ThermoFisher Advanced DMEM/F12 ThermoFisher

Wnt

3 0.8-2x10%cells/20pl



15pm  70pm 15-70pm
5
3D Celltiter Glo Promega
3 NSG
6-12x10*
200pl NSG
1 100cm?
3
4
RIPA
Block Ace (DS )
0.05%Tween-PBS
5
4% 1xPBS
0.5%Triton-PBS Block Ace
0.05%Tween-PBS
1
RiERFLRE RiERE
‘ ANA /4K lﬁﬁii‘ﬂ FNBHIAF lﬁ%#ﬂﬁ
N~ : ! © e -
3 S
O O
w wi 7o
B (2R B (E5ER)
FNHIAF FIWHIAF J)E #ﬂl_&
3 2
5 3
APC WNT )
WNT
20 12 14
2
5' = 80
PI3K/mTOR PF-04691502 ="
MEK PD325901 % “
trametinib S »l

15
Cisplatin conc (uM)

20 25

ATP



3 MEK

ERM: Early Response Marker

ERM
TMK1
4
TMK1 Proteome Profiler phospho-kinase
array (R&D ) 43
c-Jun
5
o Mock 5uM Cisplatin
"y 7/ p-p38 p-JNK ™\ p-p38 p-JNK
H T| BEE 8. a8
: El o raaaPCdUN SRy
’ 5. TMK1
" ‘ Cwsgjl;lnvx cone (uM) “
4,
c-Jun
15 c-Jun
c-Jun
(pearson’s r=-0.75, p=0.001251)
ERM MEK
ERM MEK S6 pS6
MEK MEK pS6
ERM
MEK pS6
Hirashita Y, Tsukamoto T (co-corresponding author) et al,
Lab Invest 2021 p-c-Jun
( 2020-143512)
4
ATP
4-6
ERM
1 MEK ERM
ERM c-Jun
c-Jun ( 6)
MEK MEK ERM S6
pS6
7 ERM
ERM
i Mock trametinib

BEBMANG /AR

IR

SRTSFY

WA LA /4K




6. 7. Mock

c-Jun(p-c-Jun) S6 pS6 pS6
p- trametinib pS6
c-Jun trametinib pS6
5

-

EC002 (4L ®) EC007 &L EY

B
NSG L
ts

3/9(33.3%) 6/10(60%)
4/7(57.1%)

&

{%

ECO007 2

b

8 ]

EC002
8 2
ECO007
8
§ Y 3500
9 ﬁ 5 3000
} w o
ERM 0 s
In vitro RSN 1§
CcCcos3 MEK o
MEK g1
6 pS6 9 00
MEK ERM . . ‘.5‘55‘\“-‘)\"?2“;1" ¢ Mock  trametinib
ERM Invitro 20 days
In vivo 9. CCo3
6
S6
10-15mg

2 ERM



5 5 0 0

Fukumoto Takuro Ikebe Emi Ogata Masao Kohno Kazuhiro Kuramitsu Madoka Sato Yusuke Fife 6

Nichole Matsumoto Takashi Yahiro Takaaki Ikeda Masanori Kusano Shuichi Okayama Akihiko

Hori Mitsuo Hijiya Naoki Tsukamoto Yoshiyuki Hirashita Yuka Moriyama Masatsugu ( )

Complete Sequences of the Human T-Cell Leukemia Virus Type 1 Proviral Genomes from Newly 2018

Established Adult T-Cell Leukemia Cell Lines in Oita Prefecture, Japan

Genome Announcements -
DOl

10.1128/genomeA.00090-18

Nakada Chisato Hijiya Naoki Tsukamoto Yoshiyuki Yano Shinji Kai Tomoki Uchida Tomohisa 251

Kimoto Mami Takahashi Mika Daa Tsutomu Matsuura Keiko Shin Toshitaka Mimata Hiromitsu

Moriyama Masatsugu

A transgenic mouse expressing miR- 210 in proximal tubule cells shows mitochondrial alteration: 2020

possible association of miR- 210 with a shift in energy metabolism

The Journal of Pathology 12 25
DOl

10.1002/path.5394

Ratsada Praphasawat Hijiya Naoki Hidano Shinya Tsukamoto Yoshiyuki Nakada Chisato Uchida 528

Tomohisa Kobayashi Takashi Moriyama Masatsugu

DUSP4 is involved in the enhanced proliferation and survival of DUSP4-overexpressing cancer 2020

cells

Biochemical and Biophysical Research Communications 586 593
DOl

10.1016/j .bbrc.2020.05.140

Kurogi Shusaku Hijiya Naoki Hidano Shinya Sato Seiya Uchida Tomohisa Tsukamoto Yoshiyuki -

Nakada Chisato Yada Kazuhiro Hirashita Teijiro Inomata Masafumi Murakami Kazunari

Takahashi Naohiko Kobayashi Takashi Moriyama Masatsugu

Downregulation of ZNF395 Drives Progression of Pancreatic Ductal Adenocarcinoma through 2021

Enhancement of Growth Potential

Pathobiology 19
DOl

10.1159/000514593




Hirashita Yuka Tsukamoto Yoshiyuki (co-corresponding author) Kudo Yoko Kakisako Daisuke
Kurogi Shusaku Hijiya Naoki Nakada Chisato Uchida Tomohisa Hirashita Teijiro Hiratsuka
Takahiro Akagi Tomonori Ueda Yoshitake, et al

Early response in phosphorylation of ribosomal protein S6 is associated with sensitivity to
trametinib in colorectal cancer cells

2021

Laboratory Investigation

DOl
10.1038/s41374-021-00590-w

DUSP4

107
2018
pre-and post-embedding
35
2019
42

2019




ZNF395

79

2020

58

2020

ATL

82

2020

2020-143512

2020




http://www.med.oita-u.ac.jp/byori2/index.htm

http://www.med.oita-u.ac.jp/byori2/index.htm

(Hijiya Naoki)

(80305036) (17501)
(Moriyama Masatsugu)

(90239707) (17501)
(Hirashita Yuka)

(70771955) (17501)

Hubrecht Institute




