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mt-tRNA

New therapeutic strategies targeting mt-tRNA modification for
treatment-resistant oral cancer
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In oral squamous cell carcinoma cell line SAS and 5FU-resistant oral
squamous cell carcinoma cell line FR2-SAS, in which the ms2i6A modifying enzyme CDK5RAP1 was
suppressed, a decrease in the number of viable cells and an increase in the percentage of dead cells

were observed when 5-FU was administered. Furthermore, i6A is known to have an antitumor effect,
and in this study, we confirmed a decrease in proliferative capacity when i6A was administered to
SAS and FR2-SAS. This was more pronounced in FR2-SAS. In addition, the measurement of live and dead

cells using trypan blue staining showed that i6A treatment induced cell death in a
concentration-dependent manner.
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IZHEWTH mt-tRNA @ 16A N TFF A FNUAUES &2 15 Z L2 L0 18A 1T #H%fxﬂ%ﬁ £
il AL VBRI A JES L QD DRI H e B 2 b b, BIEE T OSCC 175 tRNA
B AR & LRI TH Y | ZOWFRITRERE 2 EHS7ZT 7 e —F T 0SCC &
B LVWAATHY | 26 DR ST R Wr-CH LR, [ER LR ORI O —8) &
RFEL T ENMRNNCHIFFTCED EE XD,

3. WFZED ik

[1. 0SCCIZEIT D tRNA FA A FIAVAER O IR I E 3% OfiEHA ]

0SCC A 60 44 L 0 15 b - #sm AR (I & OVE PHIE A fAR) 2 VT %A, ms?i®A 2@
L. BEZLOZENLDMEEIERE YA X, L. B O, B - (LSRRI 5 3%
M BRI EORRRT — % &R BT 21T D,

[2. mt—tRNA DA VR T = UALES i, T4 A FIAGIERG DS D AR I 5 2 5 RO iR ]
5-FU it PHEHEREAE &2 AV T mt—tRNA T4 A FUALEAfE%SE Td> 5 CDKSRAPT % siRNA % FH W CTHII
L. BEXmIZ ‘%ﬁ%m%%m®W%%m$btﬁ ETOHAERE, PrsAIEZ M2 HMET 5, %
7. 2 by KU 7 OEEREZFHMlid 5 729D \\bn/kJT&yﬂamﬁﬁ%%wﬁﬁéo

[3. mt—tRNA &£ o il B OSH 7= 72 R kI o B % ]

0SCC 23 mt—tRNA @ i°A % F A4 X FIAUERIT 5 Z L2 K » TREBESIMEZ2EESE L TWb520THh
AU, RUERZ R 2 2 LIS L0 F7- 2R O BR300 L7 5 Z L RHIfFTX 5, 18RI
TIERTUIEE SR Z 0 iA DBAICEI VB ERI I TVWBEDOTH L, ALY i 2
543 LK iBERZHEON ENRAAEND, F7-. CDKSRAPL Zifl4 5 Z Lick - T,
TR H I E O 2 X 5,




4. WF7EE R

O M e HElakE SAS 35 108 5-FU ffittERE FR2-SAS i & IV T 5-FU (Zxbd 2 s M Okt 51T
277, SASIZBWTIZ 5 uM @ 5-FU IZHBW T H MaBEEAHf S vTnd (K1) —F T, FR2-
SAS IZBWTIL 15 u M TH MR DO 2R 7= (X 2),

SAS cells FR2-SAS cells
§ 10 —*—0WMS5FU 8 10 -
99 —=—5uM5-FU & 9-
g 8 —a—15 yM 5-FU g 8 1
2 7 2 7 —
® 6 © 6 -
g 5 E 5 - /
4 4 - f
g3 2 3.
2 $ 24
£ £ 1]
€ 0O +—T—TTTT" € 0 —
0 20 40 60 80 100 120 0 20 40 60 80 100 120
Time (h) Time (h)
X1 X 2

@SAS 1 L UVFR2-SAS 1235\ T ms?i°A (Efifil%55 Td 5 CDKSRAPL 24l L7= & Z A, 5-FU &5
L7250 AMRER O SEAIREOEIG 0NN HER Sz (X3), Fio, [RERICEEIC
SEES AT 5FU T 0 R S - R s AR FR2-SAS % FIV T CDKSRAPL Z 4 L 7= 23, SAS & bl
35 L 5FU OR EFITbTI N TH-o7= (K4),

SAS FR2-SAS
mAlive mDead = Alive ®Dead
100 100
S0 2 5 15 50 0 2 5 5 50 5-FU(LM) 0 2 5 15 s 0o 2 5 5 50 5-FU(uM)
Si-Control Si-CDK5RAP1 Si-Control Si-CDK5RAP1

(3CDKSRAP1 ZHIfI L 72 SAS B L TNFR2-SAS 1B W T, X bay RUTHEREES RO Z R
BV AZRD, I har R TR TR (X 5), 51T, SAS IZBW T Bk
INK o AR—=E 3 D#EIMb Ao, TR M= AZFHFEL TWEZ ENgEbhz (X6),

SAS FR2-SAS SAS
CDK5RAP1 . i N CDK5RAP1 i N R
knockdown knockdown
CV-ATPSA ) WD D s |
CITI-UQCRC2 Gy S S s JNK
CIV-MTCO1 " ' .
- - ——
CII-SDHE e "% s o
Caspase 3 guumn S R
CI-NDUF$$ B-actin Gee—— NS GE. S
5 = 6

@iAIIPUEBE D ENGFAET L2 N5 TEY . SAS (X 7) B X OVFR2-SAS (X 8) (2 i%A
545 2 LI X o THIERE DD ZHes Uiz, £7-. FR2-SAS ICBWTCEFNIZ L W EETH
Sfz, oo NIRRT A—GEE W CAEMBESEMaZHE LT 2 A, AEZERETHT
CIC XV BEERGFIICHEZFE L CWDH 2 EaoREn (K9, 10),



3 SAS cell number
H
£
o
7]
o
o
£
<
3
<
2
5
[ J )
14 20 40 60 80
Time (h)
B 7
*
- 2 g
) ~100
T 15 (7]
iy )
To10
SAS g ; 'E 50
= o
<y S ®
5, 2
0 <
0124 0124
i°A (UM) i°A (M)

X
©

3 FR2-SAS cell number
2
3 0 M FA
o
3
-3
©
£
£
o
'3
<
2 2 UM FA
8 5 uM FA
] 10 1M PA
80
* *
* = *
10 S =
N = <100
T N
FR2- 3% 5 T 5
SAS £x g
2 3
& 2
[ Z0
012 4 012 4
A (UM) P°A (M)

X 10

PLEOFER X0 | i 1T DA 2 s~ & < 2 L SRR KL, CDKGRAPL 2442 = &
WZX Y FIRENT %A 2B ms*i°A ~DOZELB D LT %A DBEINT 5720, IMEMH G 1A 2H& 5
L7z L RRRICHIRSE~ EFEIND Z ERBENT, N6 O mt—tRNA EEfIIZEH 5 2
& T O DT 72 BRI R V155 2 E RN RE S LT,



7 6 0 2

Ryo Miyazaki ,Natsuko Kimoto,Satsuki Okamoto,Asami Tsuji,Yusuke Nishigushi,Tomoya 16

Miyahara,Nozomu Takahashi,Tetsuji Omata

Breast carcinoma metastasis to the cheek: a case report. 2022

Journal of medical case reports 108
DOl

10.1186/s13256-022-03326-6

Masatoshi Hirayama,Kazushige Inoue,Hidetaka Arita,Nozomu Takahashi,Hikaru Nakashima,Junki 34

Sakata,Manabu Maeshiro,Yuka Nagao,Shunsuke Gohara,Keisuke Yamana,Yuichiro Matsuoka,Akira

Yuno,Masafumi Nakamoto,Kenta Kawahara,Masashi Nagata,Akiyuki Hirosue,Daiki Fukuma,Ryoji

Yoshida,Hideki Nakayama

Three-dimensional volumetric analysis of the efficiency of marsupialization in patients with 2022

mandibular dentigerous cysts involving impacted third molars

JOURNAL OF ORAL AND MAXILLOFACIAL SURGERY MEDICINE AND PATHOLOGY 690-697
DOl

10.1016/j .ajoms.2022.03.008

Asami Tsuji,Ryo Miyazaki,Natsuko Kimoto,Nozomu Takahashi,Tomoya Miyahara,Yusuke 34

Nishiguchi,Satsuki Okamoto,Nobuo Morita,Tetsuji Omata

Metastatic renal cell carcinoma in the maxilla: A case report 2022

Journal of Oral and Maxillofacial Surgery, Medicine, and Pathology 542-546
DOl

10.1016/j .ajoms.2022.01.008

Yuichiro Matsuoka,Ryoji Yoshida,Kenta Kawahara,Junki Sakata,Hidetaka Arita,Hikaru 102

Nkashima,Nozomu Takahashi ,Masatoshi Hirayama,Masashi Nagata,Akiyuki Hirosue,Yoshikazu

Kuwahara,Manabu Fukumoto,Ryo Toya,Ryuji Murakami,Hideki Nakayama

The antioxidative stress regulator Nrf2 potentiates radioresistance of oral squamous cell 2022

carcinoma accompanied with metabolic modulation.

Laboratory investigation; a journal of technical methods and pathology 896-907

DOl
10.1038/s41374-022-00776-w.




Maya Yakita,Takeshi Chujo,Fan-Yan Wei,Mayumi Hirayama,Koji Kato,Nozomu Takahashi,Kenta
Naganuma,Masashi Nagata,Kenta Kawahara,Hideki Nakayama,Kazuhito Tomizawa

28

Extracellular N6-isopentenyladenosine (i6A) addition induces co-transcriptional i6A 2022

incorporation into ribosomal RNAs.

RNA 1013-1027
DOl

10.1261/rna.079176.122.

Nozomu Takahashi, Akimitsu Hiraki*, Kenta Kawahara, Masashi Nagata, Ryoji Yoshida, Yuichiro 14

Matsuoka, Takuya Tanaka, Yuko Obayashi, Junki Sakata, Hikaru Nakashima, Hidetaka Arita,

Masanori Shinohara, Hideki Nakayama

Postoperative delirium in patients undergoing tumor resection with reconstructive surgery for 2021

oral cancer.

Molecular and Clinical Oncology 60
DOl

10.3892/mco0.2021.2222.

Kenta Kawahara, Masashi Nagata, Ryoji Yoshida, Akiyuki Hirosue, Takuya Tanaka, Yuichiro 21

Matsuoka, Hidetaka Arita, Hikaru Nakashima, Junki Sakata, Keisuke Yamana, Sho Kawaguchi,

Shunsuke Gohara, Yuka Nagao, Masatoshi Hirayama, Nozomu Takahashi, Mayumi Hirayama, Hideki

Nakayama

miR-30a attenuates drug sensitivity to 5-FU by modulating cell proliferation possibly by 2021

downregulating cyclin E2 in oral squamous cell carcinoma.

Biochemistry Biophysics Reports 28

DOl
10.1016/j .bbrep.2021.101114.







