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Assessment of radiation resistance in head and neck cancer with high metabolic
tumor volume by using organoid culture method

Yabuki, Kenichiro

3,600,000

Tumor specimens from surgically resected salivary adenoid cystic carcinoma

(ACC) were proceeded for the preparation of patient-derived tumor xenograft (PDX) and organoid
culture. The orthotopic transplantation of patient-derived or PDX-derived organoids was demonstrated

into submandibular glands of NSG mice and those histology was evaluated. PDX-derived organoid cells
were evaluated for the presence of MYB-mediated fusion genes and proceeded for in vitro drug
sensitivity assay. Human ACC derived-organoids were successfully generated in three-dimensional
culture and confirmed the ability of these cells to form tumors by orthotopic injection. Short term
organoid cell cultures from two individual ACC PDX tumors were also established that maintain the
characteristic MYB translocation and histological features of the original parent and PDX tumors.
Lastly, the establishment of drug sensitivity tests on these short-term cultured cells was confirmed

using three different agents.
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1. AFZEBAE 4 FI DY 5

SESEE I O 85%1% M « WHEH - MEEHIFR CTH Y, T ORIRIER L L QI FHIRE & A
FRICKBI SN D, FIHEETIXEBEFEOFF « BEMHEREDRIEIC 22 Z LR Wi, KiERGT %
HEYE U ULRRERR A HRRIEN B RZ S, KT SND K027, Lo LIEHE
BOBESCHBERBODLHEANDRnETHY, 2 HICHT 2 R8EF FMIIC I T LA27m& L
THEMMAHEDHENREmL b LS TWVD.

FGEHE D I I BRIRIR 21T o T2 BESEE R - LR (HNSCC)  FRE okt L TR P1% TRIR o
R A B AME LTV, 1BPERTICHIIT L72 PET (Positron Emission Tomography) #i#IZIIT 5
FDG (Fluoro—deoxyglucose) DEEFERIEZMENT L7- MTV{E (Metabolic Tumor Volume) 23EfA
DIEFNIIBETHEN AR TH D EME L= (Yabuki et al., PLoS One 2015, Yabuki et al.
Head Neck 2016). 7z, Z® X 5 7o MTVAEE G5 U CIEBUERRIEHR LV & FITRIEDIZ S
NPHNINZ EHRENTEHY (Yabuki et al. Laryngoscope 2016), FDG DEEFF L, HEEOD
TEHRARENE & ORI S 20O N B 5 L& 2 b D, EIEEE O KRR ITEIZ SV T
I% HNSCC {ZRR & TRk 2 72 I BV TREID 2 STV DY, Wb B S 7= fliakk o A
TORFTH Y, BREFAICHEET H2MENHI I TV, 2 S larkk o Ew R A
KN TOENEZEMICKM L TWRWnE W RIBEZZ TWAD. ZD7-% FDG 58 & Uit
PUE O BHEIZ DWW T OB IRITH 012 SN TRV ONRBIRTH 5.

2. WZEDOBEK

WA, b MEMM S, b MEHSERIRP BGHIM (HUVEC; Human Umbilical Vein Endothelial
Cells), BLUE MHIFERHMAL (hMSC; human Mesenchymal Stem Cells) & 3L 9 2 A4 /L
H A REEFENBRE SN, 2RI E IO RE 2 & A Esk S h Tk, fitko
AMRERE & HE_T R AN WERE COMT % in vitro TITRADAREMENRHDH Z &
NS/ o7 (Boj SF et al. Cell 2015). ASHFZE TILiGHERT MTV {73 S o> HNSCC JEF
BT D FIMREN AT ) A4 REER L, 2O TEMTHIFEERBETHIZ L ZHW
LT 5.

BARMCIE, F9REFOBESEGE MK, b FREEERESAE (hMSC), & NI ER RN B2 e
(HUVEC) ZILEF#& L, MEZA Lot MESHR S LMk (774 <V v MNESEERF -
SFEANTT ) A R) ZAERA 2720 ORI AN 2 fesr 3 5.

WA FEFGIRIT BT 2 BHSETEIER TO FHTREDSEANT /A REERL, 200 AW
IR 2 AT 5. BURPOIZIE, BRI MTV NEETH > iilan S/ER LizEA vy 2 A4 R
&L MV EAMEAE T H o 7oAl s HAERR L7z A VA 7 A RIZ OV THGHRCPUIEE FR kF 3
DRZVEDER AT T 5. S DISHEHRISPIE 2 /R LA v 2 A RIZBWT, & O ##
WP EGTHINSA A ~—D—ZFETH L LI, BFRERZEE2SET LD LRI
WTERREIT .

3. WD HE

- b MEHSEEE O BE BRE

WFFERt oA L LT, 2016 4F 12 A 75 2019 4 3 HIHEIR SR SFIR b & BRI i ST R =
Yo 2 —THRIIRR & 52 T T BESHERE D BE N D RIR 2157, T COEBRIL, BT R
D NP A B THIRERBEEERICE > TUKREN TS, (KR ID : A171130010) YL
ENTHERIT 4 SOFRSICHEIS N, A~ CEE, ST AR, PDX (PDX; patient
derived xenograft) {ER%, ANA /A FEEEDTZDIHEH L.

- b NEESHESREHSRA N ) A REG#E

5O BT AT, TrypLE™ Express Enzyme 2 W CTEERLEE L, 70um D& /LA
hL—F—Z W TIEE L7-. EGF =2 FGF, wnt3a 72 & DY A N A v & W T L 7= 52457
MRk 2 Bk L, growth-factor-reduced (GFR) Matrigel Ta—7 47 L7=7L—Fk Lk
WCoHZ, BH, > NIV EDAT 4L EREL, ~ NV SV THEa—T 73528
TR A 3 kot L7z,

c BEE kRO BFEBAL (PDX; patient derived xenograft)

Wite 12 BERLANICHE DL IEE 2 /0> < Z 2, NSG <7 2 (R~ 7 R) O FICBHEL
7o, MEBZ RRKER 1.56~2.5 cm £ TR S, SVRHICERIL L 72, & 6472 PDX Mikix, 41
77 A R B L PDX ~OfER, STHOBREA by 7, BRXONT 7 7wy 71T
L7z.

*PDX HERANT A K

Bohiz PDX BRIKOEI O~ 7 AMfkE2 T 57204 < UIR LIZ%, b NEERERE AL/
A FEEHBEFEUCFNETOER LT, PDX kDA NG /A4 RE{ERkLT=.

AT A ROVER

OFzM (BEfFOSESEER R AR, 1Bk L= NEESHERREH A VAT /A K, 1B L7= PDX H 3k
FNH I A R), @t biEHEIRP AN (HUVEC; Human Umbilical Vein Endothelial Cells),
@t MEEZRSA (WMSC; human Mesenchymal Stem Cells) ZiEEFHIK I N7~ Matrigel = —F
g T E Tz well ECIHEERT D, K 24 ReRICEE LT VT ) A KBRS, Zhi
[ L NSG <~ 7 A CEFTHEREBE L7-. S6IO~B@%2 7 F L FL— FTE®EL, WvhogE4



VI A REERL, 3EHIFEMm (1C50) (ZHw 2.

- STR AT

YERR L7z & NEESEEREHSRA VT ) A K, b NEESESREE PDX HHSRA VY /A R&, & FRIEEAS
AR - PDX & B FRICHER L., FOMREMEEHEEE LT,

AN A RBIOPDX HARKANT /A R, BANT /A FOFRFTEREEEH

PDX OYEREE & [F] U5k T~ o A IZFRE 2 22, NSG ~ 7 ZADFTSEERICHKI Lem OAEYIEE 2 AT
IR ARHE L, AT /AR, PDXHKRDOANLH /A4 K, HDHWNIZ7 T L7 L— FTIER L
BEAINH ) A R Matrigel IZWRB L TH6, A OB TR Z ORRIBIK % 27~296 O#F% v
THES L AT OB Uiz, il 1~ 218, EEEkE MR Lz, AT 7 A4 R, 3T
ik B ARIZOIBE 2 AV CUIBRICEEA AT & O 1T HE L 7o, BT~ 7 A O REYIBR 148 % Thé
ALTHLTWA.

- YT v A

FNNTT 7 A RITHARD 10~14 BRERIZIE S L, TrypLEM IC X DEERLEIZ KL - T 1 814720 2
~5 ERfE OISR Rl S Bz, D EOFEERBMIBEE LAV /A4 R&, GFR~ MU 7L
a—T7 47 L7z 96well ffulEE 7 L — D% well [ZFET-, RDOBEDO L, 2R E I 0
v A e X —(Y-27632) BN LTz, 24 Rilith. EELOEHAZREL, K well ZIHIT
GFR ~ MU F L Ta—F 47 L, 0%, \INAFRIOKIREIZHR L eta 5E L,
UK G5 72 B[] #4102, CellTiter—Glo 3D (Promega) %1 L CHIfRATEROFEAM & 1T

ST,

4. WF7EEk R

MFEBRAG YN BN T, b NEEHSER - LR D =R oehs® (v ) A4 REEE) o FHiz-o
WTOHEITR <, BT SN TR T-. FD7d, £TIEEFO e FESET R
RO E LT Fabu (2 Wtk CTIER S, 58 ST 2 FIHEERIaRE) 2 v
T, FOIWITEREZITo7-. X BHITHUVEC & hNMSC 2 &b THEERZITV, WAL /A N
R LT-. ZOFANT ) A ROMWEOFHO =012, VER L= b bEESEER - bR o[
ERWIEA NG ) A4 K (FaDutHUVEC+hMSC) & BEAF DO BESHERR - b R fiiakk (2 WwoThs#
L72 FaDu O &) ZHRERE~ DT AOESLHE FIRICFEFHEREEM L T, MikiFsEcisg oo
WTHH U7z, LovL, AT 7 A MO S, BRI X 0 EBIIERT 2 b O/ 2
SHEL Y v \BiEsRE LA cE oz, (Figure 1,2)

— 5 C, BESEEE O CHMERIRME T ENHE L <, 2N E Tin vitroX° in vivo AF4E CE
FTRE 2 IR IZIE & A ETFE Lo 728, Fex BHRICAT 7oAV H ) A RESRETIE
WV IRE 2> S W DDAV H 7 A Rffifakk & PDX HiskANH /A Rk 2B+ 5 = &
T&72, SHITBNL LTINS DA N 7 A Rk O BN & A B2 57202, [T
PEFEFERR,. HHT v A (1650 OB H) . STR MHTIC CTIERRL LAV A Rilfagk & PDX i
KA NTT I A KPS, MR - BRSPS IER ICHBMENE < . EAFHMEZ2 D in vitro, in
vivo WF2EMAIRE TH B Z & MR S iz,

ZOEDICHHROEERIEIC L o T, ZIVE CTHEMBFZENE A TV 72 h o 72 R CEESESR
@ in vitro. in vivo WFFEETFNEERT A Z LN TX 7=, Z OEEFIEOSIIZHOW T, B
Eim R CTh s, AHl, REZSOIIFRICE Y e PN D7 < 7 6% 4 T4
H A REERIIFEE TH 720D, MM N TE A2 ETCRELLLDIF 2B TH -T2, Tz
ABFIEBIE D D+ 72 DO RIE DB A D F CTICH 23 U772 010 . B Ia IR % 0 3
CE CTHIREED D Z LN TE o7, 5% BIEFIEZ I Lo, AR IETESE O
P HATV, FRCERIC TR RERET S TETH D, (Figure 3)

FaDu+HUVEC+hMSC Figure 1.7 7 L7 L — b %& W CEESESS R - b B2 J A e
¥k (FaDu) +HUVEC+hMSC 423814, B L CEA L
A4 REEKR L CTWD. BASAT R V- _E R ME (FaDu) 1% GFP
W TRRBEIZE L TN D,

Oh

22h




Figure 2.6 R4~ U AZBAEATORA VAT /7 A4 K (88
SEER R b R A RR (FaDu) +HUVEC+ hMSC) O 8RB .

Figure 3. b hMEK IR IRERFE NI

(a) JRFsNE L

(b) PDX fEi5

(c) b MERMEBEHEDOA LT /A K (x100)

(d) b MEFRIEBEHEOA VT 7 A K (x400)

(e) PDX H3EF/LH 7 A K (x100)

(f) PDX H3EF/LH /A K (x400)

(g) PDX H3kA/VH /A R +HUVEC+hMSC oI
A% (0 KA )

(h) PDX Hi3EA A4 /A K+HUVEC+hMSC D ILkz
FND 24 FRHIRE L, ANV A RIBE




9 8 0 0

Yabuki Kenichiro Sano Daisuke Shiono Osamu Arai Yasuhiro Chiba Yoshihiro Tanabe Teruhiko 127
Nishimura Goshi Takahashi Masahiro Taguchi Takahide Kaneta Tomohiro Hata Masaharu Oridate
Nobuhiko
Surgery-based versus radiation-based treatment strategy for a high metabolic volume laryngeal 2017
cancer
The Laryngoscope 862 867
DOl
DOI: 10.1002/lary.26233
44
Head and Neck Tumor . Metabolic 2017
Tumor Volume
564-568
DOl
Sano D, Yabuki K, Takahashi H, Arai Y, Chiba Y, Tanabe T, Nishimura G, Oridate N. 45
Lymph node ratio as a prognostic factor for survival in patients with head and neck squamous 2018
cell carcinoma.
Auris Nasus Larynx. 846-853
DOl
doi: 10.1016/j.anl.2017.11.015.
Sano D, Yabuki K, Arai Y, Tanabe T, Chiba Y, Nishimura G, Takahashi H, Yamanaka S, Oridate N. 45
The applicability of new TNM classification for humanpapilloma virus-related oropharyngeal 2018
cancer in the 8th edition of the AJCC/UICC TNM staging system in Japan: A single-centre study.
Auris Nasus Larynx. 558-565

DOl
doi: 10.1016/j.anl.2017.07.010.




Nishimura G, Sano D, Yabuki K, Arai Y, Chiba Y, Tanabe T, Oridate N.

The Second-Look Procedure for Transoral Videolaryngoscopic Surgery for T1 and T2 Laryngeal, 2017

Oropharyngeal, and Hypopharyngeal Cancer Patients: Protocol for a Nonrandomized Clinical Trial.

Auris Nasus Larynx e235
DOl

doi: 10.2196/resprot.8907.

ishimura G, Shiono 0, Sano D, Yabuki K, Arai Y, Chiba Y, Tanabe T, Oridate N 80

Efficacy and safety of postoperative bio-chemoradiotherapy using cetuximab and docetaxel for 2017

high-risk head and neck cancer patients in Japan.

Cancer Chemother Pharmacol. 203-207
DOl

doi: 10.1007/s00280-017-3352-3.

112
B 2019
704-705

DOl

Nishimura G, Hatakeyama H, Shiono O, Taguri M, Komatsu M, Sano D, Sakuma N, Yabuki K, Arai Y, 7

Shibata K, Chiba Y, Tanabe T, Oridate N.

Postoperative bio-chemoradiotherapy using cetuximab and docetaxel in patients with cis- 2018

platinum-intolerant core high-risk head and neck cancer: protocol of a phase 2 nonrandomized

clinical trial.

JMIR Research Protocols e11003

DOl
10.2196/11003.




34

2018

JOHNS 1041-1044

DOl

MTV(Metabolic Tumor Volume)

118

2017

Kenichiro Yabuki, Daisuke Sano, Yasuhiro Arai, Hideaki Takahashi, Yoshihiro Chiba, Teruhiko Tanabe, Hidetaka lkemiyagi,
Daiki Morishita, Yohei Hiiragi, Goshi Nishimura, Tomohiro Kaneta, Masaharu Hata and Nobuhiko Oridate

Prognostic significance of MTV in patients with piriform sinus carcinoma treated by radiotherapy.

The 12th Asia Oceania Congress of Nuclear Medicine and Biology(AOCNM)

2017

CRP/

120

2019




119

2018

NLR

43

2019

119

2018

(SANO Daisuke)

(10620990)

(22701)




(UENO Yasuharu)

(60375235) (12601)
(TANIGUCHI Hideki)
(70292555) (12601)
(ORIDATE Nobuhiko)
(90312355) (22701)




