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Basic study on antitumor effects using the cancer cell specific metabolic
reprogramming.

Teruya, Kiichiro
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This research was performed to develop the suppression of the cancer by the
strict discrimination between cancer cells and normal cells. The state of reprogrammed metabolism
of cancer cells was employed for this research. As results, high-sensitive cancer cells for Low
molecular weight fucoidan extract (LMF) exhibited high tendency of Warburg effects with
high-producing lactic acid and inactive mitochondria. On the other hand, low-sensitive for LMF
exhibited low tendency of Warburg effects with low lactic acid production and active mitochondria.
The reprogrammed metabolism related factors, PDK1, GLUT1, and LDHA were downregulated by LMF
treatment.



20

LMF

1
HT1080

LMF

Relative Cell Number

2
LMF
LMF
8,000 xg 4°C 30
HCT116
RT-PCR
LMF HT1080
HT1080
1.2
1.0
0.8 - 5
0.6 i *kk
04 |-
0.2t
0
0 500 1000
LMF (ug/mL)
HCT116 LMF

*: p<0.05, ***: p<0.001

LMF

LMF
48

Relative Cell Number

121°C
HT1080
WST-1 assay
Warburg

HCT116
LMF
1
HCT116
1.2
1.0  —=
0.8 ek
0.6 -
04 |-
0.2 |
0
0 500 1000
LMF (ug/mL)
WST-1 assay



LMF HT1080 LMF HCT116

2
HT1080 HCT116
2.5 25
J20fF = 520 -
g g
g 15 E 15
a 2
£ 10k 10k =
3 3
05+ 0.5
0 0
0 1.25 0 1.25
Oligomycin (uM) Oligomycin (uM)
2 LMF HT1080 LMF HCT116
HT1080 HCT116 48 Lactate Assay Kit WST (
) *x%: n<0,001
ATP oligomycin HCT116
HCT116 ATP oligomycin
ATP ATP
oligomycin HT1080
ATP ATP LMF
LMF
ATP Carbonyl cyanide-p-trifluoro-
methoxyphenylhydrazone (FCCP) LMF
FCCP LMF FCCP
3
HT1080 HCT116
1.2 1.2
8 10k = 8 101
g = g
=z 08 = e z 08 i KKK
] ]
O 0.6 O 06}
£ 2
T 04} T 04}
[0) [0)
14 14
0.2+ 0.2
0 0
0 2.5 5.0 0 2.5 5.0
FCCP (uM) FCCP (uM)
3  HT1080 HCT116 Carbonyl cyanide-p-trifluoromethoxy-
phenylhydrazone (FCCP)
HT1080 HCT116 FCCP 48 Hoeshst 33342
**: p<0.01 ***: p<0.001
FCCP LMF LMF
Datanot shown

LMF
Warburg LMF



1 GLUT1

LDHA
CoA PDHB PDHB
PDK1 CoA
LMF RT-PCR PDK1
GLUT1 LDHA LMF PDHB
4
HT1080 12E-01 HT1080 5.0E01 HT1080 e HT1080
£ 156-02 | PDK1 T GLUT1 £ LDHA T PDHB
g X 1.0E-01 g S 10e01
3 . & M I S 40E-01 -} 3 _I_
X 5 soe02 | = - T soe02 |
g 10602 | . 3 S 30e-01 | g
8 § 6.0E-02 | 5 § 60E02 |
8 g § 20601 | g
[o% 8 - L o & L
E 5.0E-03 } g 4.0E-02 E g 4.0E-02
<
z 2 20e02 | g 10801 2 20602 |
£ 4 £ £
0.0E+00 L 0.0E+00 L 0.0E+00 L 0.0E+00 L
LMF (ug/ml) © 100 200 300 LMF (ug/iml) O 100 200 300 LMF (ug/mL) O 100 200 300 LMF (ugmL) © 100 200 300
3.0E-01 HCT116 256400 HCT116 10401 HCT116 50801 HCT116
= PDK1 £ GLUT1 c LDHA £ PDHB
o © o o
& 25601} S 206400 LT % 8.0E+00 {. % aoe01 |7
T =
& 20e01 | 3 5 p 5
< O 156400 | < 6.0E+00 | S 30e01 |
§ 15601 | s 3 £
2 8 10e+00 | £ 40E+00 | © 20e-01 |
g 10e-01 | g g g
Z : s s
g soeor | z 5.0E-01 | g 208400 | g 1.0E-01 |
0.0E+00 0.0E+00 L 0.0E+00 L 0.0E+00 L
LMF (ug/mL) O 100 200 300 LMF (ug/mL) O 100 200 300 LMF (ug/mL) O 100 200 300 LMF (ug/mL) O 100 200 300
4 LMF mMRNA HT1080
HCT116
HT1080 HCT116 LMF 96 PDK1
1 GLUT1 LDHA PDHB
RT-PCR B-actin
Control *: p<0.05 **: p<0.01; ***: p<0.001
LMF GLUT1
LDHA LMF PDHB
PDHB PDK1 PDHB
HT1080
HCT116 LMF
LMF 5
HT1080 HCT116
120 120
g 100 g 100
O o A KRR
% 80 % % 80 ® ok
z - <
& B0 | N 80 L
o o
2 o
s 40 | « 40
5 5
20 | 20 |
0 0
0 100 200 300 0 100 200 300
LMF (ug/mL) LMF (pg/mL)
5 LMF HT1080 HCT116
HCT116 HT1080 LMF 96 Control 2-[N-

(7-Nitrobenz-2-oxa-1,3-diazol-4-yl)amino] -2-deoxy-Dglucose (2-NBDG)
*: p<0.05 **: p<0.01; ***: p<0.001



LMF

6
20 HT1080 0.7 HCT116
B3 06 |
~ 16 F -
‘:é‘ § 05 | +
é 1.2 - e é 04 | ool
2 . Q
208 | 2 03 |
= = 02 }
04 }
0.1
0.0 0
0 100 200 300 0 100 200 300
LMF (ug/mL) LMF (pg/mL)
6 LMF HT1080 HCT116
HT1080 HCT116 96 Lactate Assay Kit WST
**%: n<0,001
HT1080 LMF
CoA HT21080 HCT116
CoA LMF CoA HT1080
7 HT21080 LMF LMF
6 HT1980 12 HCT:‘ES
5 10
3 e
7 4 = 0.8
(=] =]
Q 3 Q 06
2 2
@ [}
<2 2 04
it 0.2
0 0.0
0 100 300 0 300 500
LMF (pg/mL) LMF (ug/mL)
7 LMF HT1080 HCT116 CoA
HT1080 HCT116 96 LC/IMSIMS
*: p<0.05
LMF

LMF



2 2 0 2

Ogawa Mizuki Udono Miyako Teruya Kiichiro Uehara Norihisa Katakura Yoshinori 13

Exosomes Derived from Fisetin-Treated Keratinocytes Mediate Hair Growth Promotion 2021

Nutrients 2087 2087
DOl

10.3390/nu13062087

Hamasaki Takeki Kashiwagi Taichi Komatsu Takaaki Kabayama Shigeru Nakamichi Noboru Teruya 9

Kiichiro Shirahata Sanetaka

A new colorimetric method for determining antioxidant levels using 3,5-dibromo-4-nitrosobenzene 2022

sulfonate (DBNBS)

MethodsX

101797 101797

DOl
10.1016/j .mex.2022.101797

44

2021

2021

2021




2021

2021

2020

2020




