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Development of Novel Cancer Therapy Strategies by Regulating Mitochondrial DNA
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Experiments were performed in esophageal squamous cell carcinoma cell lines
in which mtDNA copy number was artificially reduced and membrane potential was pharmacologically
decreased, and it was confirmed that mtDNA copy number reduction, via reduction of membrane
potential, causes interaction at mitochondria and nuclear DNA and induces EMT-related gene
expression via increased DNMT expression. We also demonstrated that DNMT inhibitors suppress EMT,
improve chemotherapy resistance, and enhance therapeutic efficacy in a mouse subcutaneous tumor
model. These results suggest that mtDNA and DNMT may be potential therapeutic targets for
treatment-resistant esophageal cancer cells.




EMT

Mani SAetal. Cell.
2008 EMT
(B),17K 16550 mMtDNA
In vitro CDDP
MtDNA 20
MtDNA 60% mtDNA
MtDNA
mtDNA EMT
mtDNA EMT
mtDNA EMT
mEDNA ShTFAM EMT
gPCR, wound healing assay,
invasion assay apoptosis assay, viability assay
mtDNA EMT
MDNA Retrograde signaling
MtDNA DNA
In vivo DNMT
mtDNA EMT
TFAM DNA
E-cadherin N-cadherin,Vimentin,ZEB1 A (B)
DNA (sh-TFAM)
C D DNA

(sh-TFAM) E (O



CCcCcp
) CCcpP
B CCCP
E-cadherin N-
cadherin PCR WB
E-cadherin
N-Cadherin,Vimentin,ZEB1
C D

(A)

o

TES

“w

FS

- N
.
:
- 4

Relative mRNA expression
w

(B)

FS

©

0/

TES8

Number of invaded cells

TEIl

coatrol-sh

6h

12h

tfam-shl

tfam-sh2

tfam-shl

s [ TEN =
tfam sh1 2 t ,
wtfam sh2 53 Wifam sh2
g
v -
. 2! . .t
.t t E
2
: . tt
ﬂﬂl : [ T Hﬂ[
ol
I—I &
0
vimentin 2¢b] E-cadherin  N-cadhotwn viwouin zebl
tfam-shl fam-sh2 ®

TEIl

(A)
Histogram
CCCP OuM CCCP 20uM °g
' ! P = CCCP OpM = CCCP OpM = CCCP OpM
4 s «CCCP 20pM «CCCP 30uM = CCCP 40pM
W W 5 k i 2 |
< = < A A\ (1
&, &, <3 R g , §
E o [ |; |
b= asuas-aascaar Siiiroueans - - pus T ) ' R '
FITC-A FITC-A '
CCCP 30uM CCCP 40pM ) ‘ .
w' . < | | -
Y <
. £3 § 8
N |
w
o, S ——
L) " o !
T e e e e w(C)
FITCA FITC-A E-cadherin N-cadherin
<10
g 8
te
§4
£2
i, A
day1day2day3dayd day5 day1 day2day3 day4 day5
Vimentin Zeb-1
6 6
§5 3s
b i
3 3
i 1 i fi fl
1 1
il ol
day1 day2 day3 day4 day5 day1 day2 day3 day4 day5

(D)

E-cadherin

day0 dayl day2 day3 day4 day5

[ — e e = |135KDa

N-cadherin [0 S S s gy | 140kDa

Vimentin

Zeb-1

B actin

57kDa
e ] 200600

[———— ——| 45kDa




mtDNA EMT
DNA T (A)  pNMT-1 DNMT-3A DNMT-38
3 - 25 L] 3 -
DNA gz.s g 2 'gzs
; - » ;
DNMT1,3A,3B $15 s 218
sh-TFAM £ £ £
PCR io.s 50-5 ios
WB ¢ shc  tfamsh1 tfamsh2 0 shc  tfamshi tfamsh2 ¢ shc  tfamsh1 tfamsh2
A B DNA ©) e
50 )
(B)
sh-TEAM control-sh tfam-sh1 tfam-sh2 %40
DNMT-1 | S sy s | 200kDa l1,3°
C DNMT 3A| S @B s 102602 § 20
71
coc o 5o o ] oo
B actin I-  — — | 45kDa control-sh  tfam-sh1 tfam-sh2
DNMT e~ —{SamDk 00 - Negaihes Conrel 00) + S “005
MR~ Postive Contral OO - Negatve Corrl OD) =2 + P
P~ Poativs Conrel smocnt
D (D)
DNMT-1 DNMT-3A DNMT-3B
<4 25 .3
3 - 2 25
P s b
AR il
0.5 05
i P I
T dayl day2 day3 day4 day5SCCP dayl day2 day3 day4 dayS CCCP day1 day2 day3 dayd days
sh-TFAM
(A)
DNA BALBCAK-N
% Bw, male
10x108 T
[:c«um 14 days
CDDP TES % Weaar-si1 ’
C “"‘nw '\IA njection of anug ewery 3.4 days ~ o ~
= i .COOPI2myhg) t t t t "
zebularine(DNMT , ) s ¥ — i TUNEL ssaay
| v cooeem I Immunostainng
CDDP \Zﬂbum%%m\q) \l l _\l _\l - ~/
i (8)
zebularine tfam-sh1 e _ tfam-sh1
Saline A,m - lumah 1+ COOP . :z
B cope E a0 : nmnu;um Ex * p<0.05
g &0 l;‘5‘)0
zebularine N- = 2 «0 e
cadherin E- ® 20 : a0
= &(‘ * p<0.05 b
cadherin 0 == o 00 Ik e
ENT dayl  dayd :.717 day10 dayld
(C) ) Saline coDP Zeb CDDP + Zeb £ :E 2
C E-cadherin s" ﬂ ﬁ I
LN
e o m oamna.  "P<0.05
N-cadherin " meh’:
N-cadherin . s g =
x [
Vimentin s I gz I §
: | ' N
MtDNA DNMT
EMT
EMT MtDNA DNMT




DNA



122

2022

mtDNA

31

2022

Association between mitochondrial membrane potential and epithelial-mesenchymal transition in Esophageal Cancer Cells
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