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Determination of the invasion mechanism of adenoid cystic carcinoma using
patient-derived xenograft model
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We generated three PDX (patient-derived xenograft) models from patients with
adenoid cystic carcinoma. One model has distant pulmonary metastasis which is of substantial
importance on deciphering the mechanisms of invasion in adenoid cystic carcinoma. By comparing
genome-wide data of patient’ s peripheral blood, primary tumor, and PDXs (subcutaneous tumor and
lung metastasis), we detected characteristic genomic alterations of metastatic tumor cells. To
reveal factors promoting metastasis, we examined intravenous administration and invasive surgical
procedure to the PDX model but failed to identify any possible factors that might affect metastatic
potential. We have also developed the international research project collaborated with University of

California, San Diego.



# X C—19, F—19—-1, Z—19, CK—19 (#)

1. BFZEBAG SR O 5
MRS TR AR - MERRAR - FLARZR BT
L MRS < 2V RTEE R 2358 < |
B WEMEERE Ch 5, i E T
|2 e U CHRCREF ST SR L e o 72— A
L UC. MRERZE R OA A2 IR N FE L
N EnEF N5, BEBEMRIEE N
TR T ) BNENT OIS L IFET D08,
TATF R ENT T 7 DN ED X5 1Tk
JE PRS2 E OB EICH ST A0 E 0D
FEEEMENT AT TH BT, WK L DREHE
HHHLMNIT 2o TR,
RiEE OIX I E CREEGEAZ AW
SRR SEIC L 0 . SRR 7 NGF
(nerve growth factor) X RFDZRMAK
TrkA (tyrosine kinase receptor A) D E3§
Bl AR E PR & A EICHET s Z & %
Zex EDHE LT,

2. MEOBER

AR, IEERFERA T (PDX, patient—
derived xenograft) A9 HEAEWET L
UG LT EBRIZ X 0 | IR O R
REREFEMIATAZEEHEMET S, &
Fa ORI & R BRERRE ST Ol BLFN

(ZIRDIAE L T2 DT 038 D ATRENEZ B A

HWIRISREE T L O b EHET 5,

3. WO Hk

B ORI O A ~ 7 A KIS E B
Bhi L CRER T 2 BB R T v &1 %R

(PDX, patient—derived xenograft) Z F|H
T2, PDX BT VTR AMED KL T HIme
FEARR 09 Z B R C O ISR O RS B < PR
FFS ., MIRERAFAE L2 W BLIRIZ I W Tk
BEHEE A D in vivo EERBAIRER R TH D |
i CTH R 7eitse Bl Cc o %,

FERF) Z &2 B HORIEE (K1) &% 0 PDX
ET IS L > TH O HMRIEE & 234 &
L T Exome AT ATV, FDESL « B
H3 5, BEMBITCMAEBETFREOTZD
RNA-seq . FISH ( fluorescence in situ
hybridization) & FEMid 2, £7z, HEHRIC
EEND LR O T SR 7 7 o
— RPN T 5 70, = bRiR
BET BV THEOEREERE ) S EREL
L7z fEEMIa D 7 ) MRNT 21T 9,

4. WFFERR S

1) ARBFZEIC LY IRERERED PDX £T /L 3
BN S, 9B 1 Bl 2 F 5 =iE
BET VLol (K2), BRI IS
ey OB R I BT D D T,
WIS A B = X LB fRIAT 5 2 L lCidk&
RERND D, BEIER MR, BEIEE, PDX
(B2 F). PDX (Iilisis) 4 ) % Helskidt+
HZEIZXKY, BT T a— TR
IR AR AR LB b A A LT,
WICHER R T DR 2R T D720,
B FRBE 50 PITEREIC L 0 mIRiEE 2 ME
HEINDNE I DERRGELTZ3, FRERN D
BREREELNR ST,

£, AIEORREL LT, ERiEBET
JAZBWTHEE ORI I B L 72 &
BRI D7 ) DT D TN D,

_‘ "‘ = %‘~ r 'A A
2B PDX EF /LD ffiliifH

2) RNA-seq |2 & 2 &85 4R HHE & FRGIE
T 572 BEEND MYB-NFIB & &m0 FISH
R L (X3), ZivE AW CHRRE &
IGFOFELRBE L0, BORAUICEET S
LN LOIERIETE -T2,



)

X3 FISHIZ & % MYB-NFIBRWEEE T

3) AWIZET S BN EBE TR D & Ik
PR 2 RIS 5 Z L2 AR L.
ey FEHIHGED B OSSR T 5 2 &
DTETND,

4) AAFZEIE, EEEILREFZEE L CKEA Y
TAN=T REY T 4 2 aARBI Y7
T ARakg, Va R RTRUAKRFE
OIFEFITICFIE LTz, & 2 ClIIREE s
72T, B M R—< T A L AREHEH
WHEERE & ARNT G & LT\ 5, BRI R 75
AT E 5> TE LN DG EY O M
(AT TA AR T b)) OBRHBIZHRE LT,
INDEHEINRERT 5 L1 KoTU %
REELRTICBIT 2B TERS I/ n~T
UKEE DRI L ) ALYV THEET S 2 &
NHBEIZ 72D oo d D, Hoii=T — X fifhr
MRABRIET 2720, AT —FR—2 %1%
H L7- bioinformatics fEAT & FEhE L7~

5. ERIEEmIE
(WFgEAREFE . WFIe o3 B ONEHEIF 7551
ERN )
GEEEam=s0) GE 11 1)
1. Fukusumi T, Guo T, Sakai A, Ando M,
Ren S, Haft S, Liu C, Amornphimoltham P,
Gutkind S, Califano J. The NOTCH4-HEY1
pathway induces epithelial mesenchymal
transition in head and neck squamous cell

carcinoma. Clin Cancer Res. 24:619-33
2018

2 Omura G, Ando M, Saito Y, Yoshida M,
Akashi K, Ebihara Y, Asakage T, Yamasoba
T. The prognostic value of 7P53 mutations

in hypopharyngeal squamous cell carcinoma.
BMC cancer. 17:898, 2017

3. Shimura T, Tada Y, Hirai H, Kawakita
D, Kano S, Tsukahara K, Shimizu A, Takase
S, Imanishi Y, Ozawa H, Okami K, Sato Y,

Sato Y, Fushimi C, Takahashi H, Okada T,
Sato H, Otsuka K, Watanabe Y, Sakai A,
Ebisumoto K, Togashi T, Ueki Y, Ota H,
Ando M, Kohsaka S, Hanazawa T, Chazono H,
Kadokura Y, Kobayashi H, Nagao T.
Prognostic and histogenetic roles of gene
alteration and the expression of key
potentially actionable targets in
salivary duct carcinomas. Oncotarget

9:1852-67, 2017

4. Saito Y, Omura G, Yasuhara K, Rikitake
R, Akashi K, Fukuoka O, Yoshida M, Ando
M, Yamasoba T. Prognostic value of
lymphovascular invasion of the primary
tumor in hypopharyngeal carcinoma after
total laryngopharyngectomy. Head Neck.
39:1535-1543, 2017

5. Saito Y, Ushiku T, Omura G, Yasuhara
K, Yoshida M, Takahashi W, Ando M,
Fukayama M, Yamasoba T. Clinical Value of
the Epstein-Barr Virus and pl6 Status in
Patients with Nasopharyngeal Carcinoma: A
Single—Centre Study in Japan. ORL J
Otorhinolaryngol Relat Spec. 78:334-343,

2017

6. Saito Y, Ando M, Omura G, Yasuhara K,
Yoshida M, Takahashi W, Yamasoba T.
Induction chemotherapy for pl6 positive
oropharyngeal squamous cell carcinoma.

Laryngoscope Investigative
Otolaryngology. 1:28-32, 2016

7. Omura G, Ando M, Saito Y, Kobayashi K,
Yoshida M, Ebihara Y, Kanaya K, Fujimoto
C, Sakamoto T, Kondo K, Asakage T,
Yamasoba T. Association of the
upregulated expression of focal adhesion
kinase with poor prognosis and tumor
dissemination in hypopharyngeal cancer

Head Neck. 38:1164-9, 2016

8. Saito Y, Ando M, Fujimoto C, Omura G,

Kobayashi K, Sakamoto T, Asakage T,
Yamasoba T. Human papillomavirus 16
physical status and 7P53 codon 72
polymorphism in Japanese pl6-positive
oropharyngeal cancer patients. ORL J
Otorhinolaryngol Relat Spec. 78:46-54,
2016

9. Omura G, Ando M, Saito Y, Kobayashi K,
Yamasoba T, Asakage T. Comorbidity as
predictor poor prognosis for patients
with advanced head and neck cancer

treated with major surgery. Head Neck.
38:364-9, 2016



10. Kobayashi K, Ando M, Omura G, Saito
Y, Kondo K, Yamasoba T, Ushiku A, Fukayama
M, Asakage T. Nerve growth factor signals
as possible pathogenic biomarkers for
perineural invasion in adenoid cystic
carcinoma. Otolaryngol Head Neck Surg.
153:218-24, 2015

11. Ando M, Saito Y, Morikawa T, Omura G,
Kobayashi K, Akashi K, Yoshida M, Ebihara
Y, Fujimoto C, Fukayama M, Yamasoba T,
Asakage T. Maxillary carcinosarcoma:
Identification of a novel MET mutation in
both  carcinomatous and  sarcomatous
components through next  generation
sequencing. Head Neck. 37:E179-85, 2015

(XE) Gt 1 1)

R, Bin 2 Wr-iESEEIES. BRI
ME R BESEABIIHE » — N 2 i, 2 &1k
JErt, 2016

(FR¥FER) GH 1)

Ando M, Saito Y, Omura G, Yoshida M,
Asakage T, Yamasoba T. A case of maxillary
carcinosarcoma: Identification of a MET

mutation by next generation sequencing.
SHSHE 2y 2015.6.5

6. MFITELR

e =

ZZREREAE (ANDO, Mizuo)

HUR R « R BRI RE - SAm
e ETE R - 60511467

(2) WFFE4T 4R
L

(3) HAEMNTFEH
7mL

(4) WFFEH 18
AL E N (KAWAZU, Masahito)
WA (MATSUMOTO, Yu)



