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WE BN HEFELNiE DNA RAEG v(POLG) #il 5I FLVE iz (ddC) X =B LA MDA-MB-231 41 i B Fiz 22 91k
FH IR HXT R AR A U5 B, ik MTT DU ddC X 4 TG 77 A5 0 5 240 M40 JR S5 36 A1 Transwell 2% 5255
600 40 B0 119 3 B R0 22 B8 7 5 18 FH U 2 A0 MR R V-FITC/PT 20 i I8 1A% 00 28 70 0 46 300 40 3 14 98 12 7K O ; Western blot 6 1
POLG NADH B &7 3 [ (NADH1) NADH fi S B I (NADH2) (ATP & il 5 6 (ATPase6) A0 C E AL 3
I (COX-1) Mtz C A LRI ST (COX-3) M 3R iA /KT ; qPCR T8k ill POLG A9 mRNA 7K1 mtDNA #% DLEL; 1
JH MitoTracker Green D¢ YGHREN AT ATP 5t ia057) & I 22 41 A0 27 R B 5 A ATP /K 8 POLG Fad 26 ik 2k AR YL 1] MDA-
MB-231 4, H Western blot 40 LRI SR SLIR AT Transwell /272555 K 1E POLG 101l 77 X6 40 i A0 12 B8 AR 2B HE I W sE ), &5
R POLG 7E MDA-MB-231 4t ek m T A IEH FLAR E2 MCF-10A 41 (P <0.01) , ddC 37 32k A8 14 b 10 51 41 a3
R T MDA-MB-231 4iiffi 4% (P <0. 01) F{ZZEEE ST (P <0.01) , HAESEH R & FXTIEF FLIR F R MCF-10A 400700 i 3
P, ddC 7] % MDA-MB-231 4iiffi iy POLG & (P <0.01) Fl mRNA 7KF-(P <0.01) , FF MK mtDNA HD1E (P <0.01) LI K
mtDNA Z#f% /] NADH1 NADH2 ATPase6 ,COX-1 1 COX-3 F[FRE (P <0.01), ddC ATH)IH] MDA-MB-231 4 i 2k fA & i
(P<0.01) Al ATP /K- (P <0.01) . 7€ MDA-MB-231 40 Jifi 4333235 POLG 58 T ALY #% (P <0.05) FI{R 22 R8T (P <
0.05) , 1M ddC X POLG i3k #) MDA-MB-231 AR 1222 I AR R IH B BA0H . 45i8  ddC 7T T4 MDA-MB-231
POLG Y721k , BHAS LA 1A LR M) & AN FRAR ATP 7KF , HETT 05 MDA-MB-231 4/l 1B RS MR 28,

KR =RHEFLNE TR 1R 28, POLG 415 ki ) & 1 ATP Bk
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= BAPEFLIRIE (triple-negative breast cancer, TN-
BC) HA W28 (et o ik (T 2255 5, /2
FLARS v R R f s i ALY AR AR B
J77& TNBC H i EZRNGT B HIR PSR A,
BEMRIT AR 5 R AR S 8OET &
FeRSIEIRIT TNBC [MOCHEINER , ARFFED KW, TN-
BC A /e A% B vh T R SRR A= 6
PR AR AL K-35 HOT A% 2268 ), i 2ok
A= & =BT TNBC 6 7 1) B 2R 48, miDNA
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RWH (5 BEHE T 6 AA[2021]5632 5 BRHE 3
fili-ZK[2023 ] 545 034) ; SN P R 2 | RO B 2Bl 25 4
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R4 B y(mitochondrial DNA polymerase vy, POLG) J&
AR R mtDNA S| e S AR DGR 2
—, i POLG FTREBAH miDNA & 51852, #E
MR LR A A Y G RN . 1 A, 2 ] i 6 4 i
TR A7 28, FLPE b ¥ (27, 3'-dideoxycytidine,
ddC) & POLG H 2 5 VR4 il 71, 7T 52 4 1 3 0 ol
POLG FMEALTE LS JF58 0 11 975 | 6 Pt 933 240 174
mtDNA FE451 , B LML T RE B i A S8 A 1R 1k 7K
SREAR, $27R% ddC BA —E PR s B0 e
HAE B T FLIRIE R T v AN B

B B AEER T ddC X MDA-MB-231 4 fifd i
FE R ZZH952m , LL R mDNA &2 i AN BH e DL K 2
RLARA W& VR, i POLG 104 5510 26 245 9 i H]
T TNBC #¥R YT SR b4k

1 #MRExF*

1.1 ##
1.1.1 5%l MDA-MB-231 fil MCF-10A 4 fifd
A3 ) R R 2 B S T 440 e 26 A S [ 1 b O i
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L (ATCC)
1.1.2 &M% 3111 B Co, B2 3548  Varioskan
LUX AR A 1 35 [ 28 Bk R B 28 W) 5 DMiS
8 B AUEE I B = Leica 23 A ; NovoCyte i 2040
WA 1 35 B SRR AE R 8 A 1-14K R R ES O
ML H 32 Sigma 23 7] ; ChemiDocTM XRS + W% &
4t .CFX96 SEH} PCR &40 H 3£ [E Bio-Rad 22 Hl;
SimpliAmp 3% 5% AU A & E N AV RS0 T,
1.1.3 £ZRXA5HMA  ddC(H5:HY-17392)
EES MedChemExpress 2~ w5 JIii 2F L3 (92 5.
10099141) | H il ¥ ( 575 :16050130) 14 H £ [F Gib-
co AT ; DMEM/F-12 }5 35 5600 [ 26 [H ATCC (%5,
30-2006 ) 1 Gibco 24 ] ( 52%5; C11330500BT) ; 75 K
KL (HE) Je (iR & (595 : G1120) Il AL U R
SEERHE A BR A F] ; i M 72/ (5245-:353097) |
Matrigel JEJ5 i (555 : 356234 ) 4 H 3£ [E Corning 2o
Al V-FITC/PL 40 ffd 7 1= A% 0 3K 57 & (9% 5.
KGA107) W B VLI AE W8 ) 5 240 B SR A 43 25
A& (F85.C3601) I H B3 A RAEYHARSA
FRZSHE]; RNA SO & (5845 ET111) i % 54
& (555 AE311) .qPCR & & (575 : AQ601 ) iy
At XS4 YEARGRA F ; ATP & 5 il &
% 5. A22066 ) | MitoTracker Green FM ( % 5.
M7514) W A 25 EFEBR KR BHE AR, POLG Hifk
5 :5¢-390634) Il | 35 [E Santa Cruz biotechnology
23T 5 B-actin HUAK (525 BS6007M ) W4 H e % L 4
3 E R A BR 2 B TOM20 Fidk (585 11802-1-
AP) \NADH1 Hifk (585 :19703-1-AP) . NADH2 #1
R ($25.19704-1-AP) . COX-1 ( 575 . 13393-1-AP)
AIEIES Proteintech 2\ 7 ; ATPase6 $T{A (52 5 .
abs146200) .COX-3 ( 575 : abs138441) W [ & W {55
( i) AR RA ]
1.2 FHik
1.2.1 #@p¥zd MDA-MB-231 40595 T & A
10% R A=W F1 1% T - 5% 2 1 DMEM/F-12 K%
F2 4 (Gibeo) H1; MCF-10A 4 35 T &4 10% &
M 1% % - #E % %K 0.5 mg/L AT HY 0. 1
mg/L EHLEEER .20 pg/L KA KK F EGF, 10
mg/L B8 2 DMEM/F-12 55353 (ATCC) . LA
AN E T 37 °C 5% CO, (4R MR IR AR TR
F ARG AR KRS & 90% I HEAT AR, S8
AR A F A RO
1.2.2 MTT %l @mpeiE 5 KaiLl 8 x 10° 4/
LI R 2 96 FLAR N 24 h J5 , 45 T ARl 40k

BERY ddC(0.0. 156 25 .0.312 5.0.625 .1.25 2.5 .5,
10 .20 pmol/L) ALHH, L0 wmol/L Xt B4, HA4x
WIE A R IE R E 3 AN FL, 48 h 5, M
A 20 wl ) MTT ¥ (5 mg/ml) | 4KZEAE 37 °C IRk
HIEE . 4 h )5, WBREEFREE, A DMSO (100 pl/
FL) HE THIRIRSE 10 min, JHEEBR O E % FLIE
570 nm ARIESEEEAE A, TR MR (%)
RN R NEE 111G B N 1 €5 W =2 i VS

1.2.3 b XE S teml s it 4548 A KRR
PERPT 6 FLAR, 55 37 40w 552 B 3k 90% i, i FH 10
wl TCHEHE L EATRIIR, F PBS 8 6 I 17 (1 20 i e Fr
JE4R2E, A 0,48 h AR I E B ER . TBER
(%) =(1-48 h FWRPIRFEEE/ 0 h FRIIRFEE) x
100 % , FELH A Z5 T AT T3 AL R RS R R
1.2.4  @@feAz £ A & ez 4 5k sk 25
25 48 h JE 940, Bl DMEM/F-12 LAl 3 55 3 i
YIHE , FFAEFT T A Matrigel & 5T (4 400 i 155 57 /1
FEW L RERINE R TS e IR 24 FLAR
o, REREESR 16 hJE, FHRRZORE /NG P 0 2 0 e
22, A P EERE SE 10 min FRIAKE YL 5 min I
ZLYAT 10 min, el i 8 S BB IR, A4 B AL
TEH 3 ANRLES | LAAF X T X6F B8 20 4 28 1o L I 1)
MR R NG AR,

1.2.5 AXmpRbenmiem oKt IELZ
48 h JF AR {3 ] V-FITC/ P20 58 1 46 0 38 3]
GO EIEA T S G €, I 3 Aok I 2 SR T A
Ex/Em =488/630 488/530 nm 4t 15 38 & | %
NovoExpress # A4 #47 3 .

1.2.6 Western blot % & & & & g 250 B
48 h J5, N RIPA RFRITE T 0K b2 I
fEY 5 LA 12 000 r/min 4 °C 250> 20 min, W HL |3
WEEE 1 5 D3 A, o R 6 43 25 4 U o 2 1 Nk
FAREE 1. H BCA ¥E w8 1, 2R 58 i SDS-
PAGE HLIK/3 85, ¥EE & PVDF X3 F 2% BSA £} 4]
1.5 h IR 5MBMPUAT 4 CE R, Ak
RICW 5, Bio-Rad AR REERIEE , Image Lab
RAEHEAT IR BEAE 53 HT

1.2.7 gPCR # i mRNA 7K -FF= mtDNA # 0N 4
T UNMI S 25 A BT 48 b, ] RNA 4R HGAF &
FEHUE RNA , JF00%% 4 ¢DNA, 85 (1 cDNA 514
Fl PerfectStart® Green qPCR SuperMix i 7] 7E qPCR
Kol RGN A TP 4 L) B-actin HNZ: 2 724kt
. POLG B mRNA Fik i 51590k . 1F L4 5'-
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GGTCACACCTAAACTCATGG-3", Jz 4% 5'-CTGAG-
TAGTGCAGAGGGAAG-3"; B-actin; 1F X 5% 5'-GAT-
TCCTATGTGGGCGACGA-3', Jx 4% 5'-CACCAGAA-
GAGGTAGCGGG-3', Fi4b, #i | MiniBEST i F %t
[RIZH DNA 2 B & 32 B i 2L K 20 DNA |, 7145
4 mtDNA W5 5] 4 44 ( SLCO2B1 . SERPINAI . NDI1
HI ND5) Al TB Green® Premix Ex Taq™ Il i 7] 7F
qPCR Fill REGE N #EATY 1S, AR P54 3153 mtDNA
j;%mﬁ — [2(SIAC()ZBI -ND1) +2(5I<1RPIN/\I -ND5) 1/20

1.2.8 MitoTracker Green # & # M & #5/Kk & &
i FH LRl 5% 357 2ol MitoTracker Green DGR &N B
% 100 nmol/L By TAEMREE Jf 8 T 37 CHiF#4f
PRTTOR . BULZA25 48 h S 4, 38 L 1 R s
AT S B2, TN 37 CHEFRAEM A . 30
min 5 IR YL, HJC EDTA JBETS 16 20 | 550 i
L0 M I PBS H B, 38 5 i =X 40 i ASORS: ) A
Ex/Em =488/530 nm 4k (2 658 &, 318 H Novo-
Express B HATEE R I0HT

1.2.9 ATP Z&iXHA &40 ATP K-F A T4
48 h 42 BE ARTE 1. 2. 6 AT VRS AR, B0
FRUSCHE 24, i ATP % J iR &R 7E 560 nm
QLA K AR, 138 i BCA E il & 2 ik
o f5R b RO/ B PR EEIH—1k,

1.2.10 #miastg AR T 6 fLA, BEaeal
% 70% ~ 80% it 45 FE ik B e N Opti-MEM 1% 7
%, 4 h J5, i1 Opti-MEM % 5% 5 43 5l #: B Lipo-
fectamin 2000 & 7] . pcDNA3. 1-EGFP Fl pcDNA3. 1-
EGFP-POLG JBuhr, #4218 ) J5 i 20 min, BEJSTH
INZE NS FRIEPFEYL 6 h J5 52 2R IR L,
UkLERE R 24 h G TIRSE45 25

1.3 SitFE4E FEH FH GraphPad Prism 8.0
Btz 3 oMy ST R A S 25 R AT BE 2 )
B, SR x 25 Fom . LB A — LR
2B bR IO BRI — Ak i ge it O =X, AT RRAL
“1(100% ), P 2 B4l F 3Rk ¢ K56, 22 21 50
SRR ZE T 22087, P <0.05 25 A Gt

2 R

2.1 ddC Xt MDA-MB-231 MCF-10A ZRAfiE B
2 ZWF5EIE T Western blot SE56 45 POLG 7E
A2 ry Rk, 4558 (Bl 1A 1B) 7R, POLG
FE MDA-MB-231 4fi ffd Hr (% 3R A 7K F- LU E # FLR 1
FZ MCF-10A 4t , 4278 POLG i 70 %o 1F 5 40 it

MR 240 0 7D 5 0 T BB A AE 25 57 . MTT SCgR 4521
(E1C) B, 5X A M, ddC fEH] 48 h J5, 24
YIHRE A 2.5 wmol/L Rz LA At BRBH S J0i ( F =
429.8,P <0.01) ,EECMHEIEBE 1C,, 4 3. 93 wmol/
L, AHERR ddC ¥ AE s R, ) MTT 246 I
AHFEIMREE T ddC X IE & FLAR L B2 MCF-10A 41 iy
IR, 559 (E10) B8, 24 ddC 4 48 h 5,
2.5 wmol/L K UL FIREERY ddC XF MCF-10A 4 {3
NEAR RS (F=3.189,P>0.05), £7
REEFL AFHIKEIN 0.25 0.5 .1.0 pmol/L iX 3 45
B ddC X MDA-MB-231 4 T80, 45 1 &
A(E 1D 1E),0.25.0.5.1.0 wmol/L f ddC £ H
48 h &, 4B Tt W 3 Ak (F =3.059, P >
0.05), MA, i HEHE ddC(1. 0 wmol/L) 43l kb
FH MDA-MB-231 4Hfifd 12 h 24 h 148 h, 407G 1y
WA (E1F) , Bk, %/ 0.25.0.5.1.0
pmol/L AE A5 4E ddC SEIRAR , Hr i 7 4 1 25 25 7k
FE.

2.2 ddC ¥t MDA-MB-231 T 2 ZEE N
200 AR ddC X MDA-MB-231 4% (22
BE ST B2, 0 S50 AT 440 i ) S 6 R 40 i 4R 28 5K
5, WPYRSEEEERAE 2A 2B s, ddC fEH] 48 h
J& , S BRAAR FE AR e R 2 A A T R R )
B4 (83.08 £5.40)% . (53.91 +2.27)% . (17.94
+4.34) % ; 534 AR 28 5550 (18 2C .2D) o,
AT RRZH I rp s ) A A= 2 0 o
(69.74 £5.52)% . (36.78 +4.92)% . (11.52 +
2.58)% , ERHAGITFE L (F =194.9.194.2,
P<0.01), DL EFIEAY ddC ¥ n] B 410 MDA-
MB-231 4t 1225,

2.3 ddC X POLG EH . &AL &5 71 mRNA 7K
THIENE ST ddC MH MDA-MB-231 41 g iF
AR 22U, R A £ 53 2 MDA-MB-231 4
L) L o 2 1 ok A 2R 1 O 4 RV B R AT
Western blot 256 25 5 ([ 3A 3B) B~ , 5XT R4
M, 28 1 pmol/L ddC 4b34 48 h J5, MDA-MB-231
Yl POLG MY S EE 1 M 5T 38 1 N2 AR 2 1 3R 3k
KW ETIH(P <0.01); % 5 qPCR L5645 3 (1A
3C) Won, M EEXT IR, 28 1 pumol/L ddC 4k H (1)
MDA-MB-231 4l fii POLG ) mRNA 7K - B & [ A%
(P<0.01),

2.4 ddC ¥t mtDNA W#E REMARBEF RIS
IS RSER BoR ddC AT POLG AYFEik,
it — M ddC R 250 mtDNA 145 DUEL,
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B-actin 43 2 30 £ 2 o o3
o 5 40 2% 40
2 zg =° o
E £2 2 R -
é 0 . T © s
J k ~ 0
abcdef gh.i abcdef g hi
D ddC(0.00 umol/L) ddC(0.25 umol/L)
E F 150 Z3ddC(0.00 pmol/L)
25 =2ddC(1.00 pmol/L)
S S
= 2.0 i‘?
= £ £ 100
ddC(0.50 umol/L) ddC(1.00 pmol/L) o L5 E‘
g B
1.0 g
& g 50
205 §
0 0
0.00 0.25 0.50 1.00 12 24 48
ddC concentration(pumol/L) Time(h)
Annexin V-FITC

1 ddC X7 E 4 M 7% 1 B 20
Fig. 1 The effects of ddC on cell viability of different cells
A, B:Immunoblots and expression level statistics of POLG protein in MDA-MB-231 and MCF-10A cells (rn=3); C. Inhibition rates of ddC on the
vitality of different cells (n=3); D,E:The analysis images of flow cytometry and quantitative analysis in MDA-MB-231 cells (n=3) ; F: The effects of
ddC treatment at different times on the viability in MDA-MB-231 cells (n=5); a: 0 pmol/L group ( control group); b: 0.156 25 pmol/L group; c:
0.312 5 pmol/L group; d: 0. 625 pmol/L group; e: 1.25 wmol/L group; f: 2.5 wmol/L group; g: 5 pmol/L group; h: 10 wmol/L group; i: 20
pmol/L group; j:MDA-MB-231 cells group (control group) ; k:MCF-10A cells group; “* P <0.01 vs 0 pmol/L group.

B 150
A 0.00 pmol/L 0.25 pmol/L 0.50 pmol/L 1.00 pmol/L
S
3
g 100 Hk
o £
é sk
‘g 50
48h 5
20
0.00 0.25 0.50 1.00
ddC concentration(pumol/L)
C 0.00 umol/L 0.25 pumol/L 0.50 umol/L 1.00 pmol/L D 150
S
3
= 100
E .
g
£ 50 *ok
o
2 ddC Xf MDA-MB-231 4 R;E 022 4L SRR & .
Fig. 2 The effects of ddC on migration and invasion abilities of MDA-MB-231 cells £ 0
A: Representative images of cells migration, bar =200 wm; B: Statistics of cell migration rates 0.00 0.25 0.50 1.00

. L . . - ddC concentration(pmol/L)
(n=3); C. Representative HE staining images of Transwell invasion, bar =200 wm; D Statistics

of Transwell invasion rates (n=3); ** P <0.01 vs 0.00 wmol/L group.

REHR https://www.cnki.net
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A Total lysate group
ddc - + ku
POLG 140
B-actin 43
Cytoplasm group
ddC — + ku
POLG 140
B-actin 43
Mitochondria group
ddC - + ku
POLG 140
TOM20 16

w

150 ddC(0 pmol/L)
—ddC(1 pumol/L)

100

*k *% wE

50

Relative protein expression(%)

Q

150

100

ko

50

Relative mRNA level(%)

0 1
ddC concentration(umol/L)

B3 ddC xf MDA-MB-231 4iffl POLG & B FKik &R 5 71 mRNA K FHIZ M0
Fig.3 The effects of ddC on POLG protein expression, mitochondria distribution and mRNA level of MDA-MB-231 cells

A,B: Immunoblots and expression level statistics of POLG protein from total lysate, cytoplasm and mitochondria in MDA-MB-231 cells (n=3) ;C.

The quantitative analysis of POLG mRNA level in MDA-MB-231 cells (n =3); a: total lysate group; b: cytoplasm group; c¢: mitochondria group;

**P<0.01 vs 0 pmol/L group.

it qPCR 5256 %F MDA-MB-231 40 Jfd ') mtDNA #% Il
BT E , 4520 (18 4A) 7R, ddC B EFEAT T
MDA-MB-231 4iiffis mtDNA 95 D% (P <0.01)
% Western blot S50 %F mtDNA ZRAS I8 A, W
£2 ddC X MDA-MB-231 4i}fd i) mtDNA BHEE5200
gERL(E 4B 4C) R, 5XF R4 AL, 1 wmol/L ddC
AE W] T 5 SOk R fig & AC A OC 1Y NADHI
NADH2 , ATPase6 ., COX-1 Hl COX-3 & [ f % ik
(P<0.01),

2.5 ddC WEAEESEF ATP KFERENE  ViFE
7% ddC X MDA-MB-231 #ii g GE AR D se a2,
ZATFE T Mito Tracker Green 4t {0 F1 ATP & # 4y
VRS0 240 it A A AR 5 B R ATP K, 25 SR i 5
Fin, S AR A, 1 pmol/L ddC 4P 48 h )5,
MDA-MB-231 4 g 9 ZepifAR & & (P <0.01) Fl ATP
IKFEAR (P <0.01) , 2R H G4 E X,

2.6 POLG FixXt MDA-MB-231 4 Bf i 5T # #0
BEEAWEM  HIEF POLG 1YFEIEXS MDA-

MB-231 4l ff iF #% F1 1= 2% BE J1 19 52t , 3% OF 5% %
MDA-MB-231 4l i it 17 POLG i Fe ik Ab H ( 18] 6A |
6B) , gt ik POLG 45 T ddC J& % 4 i i i
B2, 4558 (18 6C - 6F) B, HH LB
PEXT IR 2 ( negative control, NC) , POLG 1 3% ik 4H
(overexpression , OE) 4 i 1Y 1 B AN AR 28 BE 1 B 0
Z5F NC A M ddC (1 wmol/L) A 5 | 2 A 1Y 1T
¥ (ZZERE B B, 22 A S EE X
(F=64.53.134.90,P <0.01) ; i 4T OE £H 4 ifs
ddC (1 pmol/L) 4bFHJ5  AMAEAYIERS (RIEBRE I AE
B B L, 25 55 G X, R W POLG i %
IKAERSHE dAC (1 wmol/L) X 4H ML 7% 4= 28 By
HIVERI(F =72.31 ,148.60,P <0.01) ,

3 itig

TNBC H i LIESY A £ E W 25976 )7 F B,
JUE R [ I 8 1R AR TNBC BVRIT B T — &8
B FE R, W22 5 ADP A% 0 5 & B 577 R 2



FMBEMKFFE®/  Acta Universitatis Medicinalis Anhui

2024 Oct;59(10) - 1725 -

B Mitochondria protein:
A 150 Y
—_ a
xX
2 100 b
=}
g
=
=
= c
j=5
=}
o
< 50
= d
2
g

0
0 1

ddC concentration(pumol/L)

4 ddC Xf MDA-MB-231 ZHAfl mtDNA ## IU#F1 mtDNA RBHWEER

S

ku

36

39

25

69

30

16

150 @z ddC(0 pmol/L)

—=ddC(1 umol/L)

S
=
2
% 100
2
o
x
o
g ok P’
8 kK
é o *
5 50
B
=
©
-4

0

IR

Fig.4 The effects of ddC on mtDNA copy number and mtDNA-coded proteins in MDA-MB-231 cells

A: The quantitative analysis of mtDNA copy number in MDA-MB-231 cells (n=3) ; B,C: Immunoblots and expression level statistics of mtDNA-co-
ded proteins in MDA-MB-231 cells (n=3); a; NADHI group; b: NADH2 group; c: ATPase6 group; d: COX-1 group; e: COX-3 group; f: TOM20

group (endogenous reference protein) ;

**P<0.01 vs 0 pmol/L group.

A Mito Tracker Green FM Signal
1.0 B
ddC(0 pmol/L)
ddC(1 umol/L) .
X
0.8 4
= 0.6 E
— <
= =
g 2
g o
o 04 =
=
G}
&~
0.2

10° 10°* 10°

FITC-1I

10°

150

C 150
S
100 3
S 100
8
* %k &
<
50 £ *
g 50
5
o~
0 0

0 1 0 1

ddC concentration(umol/L) ddC concentration(umol/L)

5 ddC 3 MDA-MB-231 HREZ AT ATP & 28I
Fig.5 The effects of ddC on mitochondria and ATP contents in MDA-MB-231 cells

A,B: The analysis images of flow cytometry and quantitative analysis in MDA-MB-231 cells (n=3); C: The quantitative analysis of ATP level in

MDA-MB-231 cells (n=3); ** P <0.01 vs O wmol/L group.

PARAEPUI A B 1 AR 1 Tk it 40 o) ) R e g2 s A
AR AR 8 4 24 W 8 A T I TR 5 By
B, #54] TNBC i = AR vk, ik, S48
FHIPT TNBC # R 259+ wh 2L

ddC & TFAZ 200 55 SR 570, 7T 3% 4 1kt
P EE DNA 850 A S 1K IR - 20 H T
N R B HIV-1 193697 . (R s
200 2 SO 1 A AE 9 B RRE BT HIV 3897 T R
HIV B b LRI | 205 M 938 1T 51 B8 14 22 995 S
BRI E M, ddC XF MDA-MB-231 4
H B TE RS R ZE R 1 7 A A (0 LA AL
s i — 2L

TNBC 41 il o £& i {4

g

5 5 R B IE A

MO H AR Ry R b g b g L A A A
JACHHAKE S8 =128 4228 | N4 N B LSRG 1)
ey, IR Rk PIME R B0 Jyge 20 il kA7 2
RS B, B T R % B 28 47 o 4 2 2 4L BT 1)
ATP TG SRR T 53 A ZE LB & A e 24, 7
A R R K ATP (1RG5 B2 5 W 3R ik otk
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Fig.6 The effects of POLG expression on migration and invasion of MDA-MB-231 cells

A,B: Immunoblots and expression level statistics of POLG proteins of negative control group and overexpression group (n =3) ; C,D: Representative

images of cell migration and statistics of migration rates (n =3), bar =200 pm; E,F. Representative HE staining images of Transwell invasion and statis-

tics of invasion rates (n=3), bar =200 pum; a;NC group;b:NC + ddC group;c:OE group;d:OE + ddC group; * P <0.05, ** P <0.01 vs NC group;

#P <0.01 vs NC + ddC group.
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POLG inhibitor suppresses migration and invasion of triple-negative
breast cancer cells via blocking mitochondrial biogenesis
Liu Xing, Fan Shuangqin, Yan Xiaomin, Zhao Shijie,
Wang Rong, Shen Xiangchun, Zhou Xue, Zhang Yue, Chen Yan
(Key Laboratory of Optimal Utilization of Natural Medicinal Resources ,
Guizhou Medical University, Anshun 561113)
Abstract Objective  To investigate the effects of zalcitabine (ddC), a mitochondrial DNA polymerase vy

(POLG) inhibitor, on the migration, invasion, and to preliminarily explore mitochondrial biogenesis of human tri-
ple-negative breast cancer MDA-MB-231 cells. Methods

MTT assay. The migration and invasion abilities of the cells were evaluated using the cell scratch and Transwell in-

The effect of ddC on cell viability was detected using the

vasion assays. Cell apoptosis was determined using flow cytometry and a V-FITC/PI cell apoptosis detection kit.
The protein expression of POLG, NADH dehydrogenase subunit I (NADH1), NADH dehydrogenase subunit II
(NADH2) , ATP synthase subunit 6 ( ATPase6) , cytochrome ¢ oxidase subunit I (COX-1) and cytochrome ¢ ox-
idase subunit Il (COX-3) were determined using Western blot. The POLG mRNA level and mtDNA copy number
were determined using qPCR. The mitochondrial content and ATP levels were determined using MitoTracker Green
fluorescent probe staining and an ATP determination kit. MDA-MB-231 cells were transfected with pcDNA3. 1-EG-
FP-POLG plasmids to overexpress POLG. The inhibitory effects of ddC on cell migration and invasion were detected
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in POLG-overexpressed MDA-MB-231 cells. Results POLG expression was higher in MDA-MB-231 cells than in
normal mammary epithelial cells (MCF-10A) (P <0.01). ddC inhibited cell viability in a dose-dependent man-
ner. ddC inhibited the migration (P <0.01) and invasion (P <0.01) of MDA-MB-231 cells; however, it dis-
played no significant inhibitory effects on cell viability in normal mammary epithelial cells (MCF-10A) at the same
concentration. ddC downregulated the protein (P <0.01) and mRNA (P <0.01) levels of POLG, reduced mtD-
NA copy number (P <0.01) and downregulated mtDNA-coded NADH1, NADH2, ATPase6, COX-1 and COX-3
protein expression ( P < 0.01) in MDA-MB-231 cells. Furthermore ddC inhibited mitochondrial content (P <
0.01) and ATP (P <0.01) levels in MDA-MB-231 cells. POLG overexpression increased the migration ( P <
0.05) and invasion (P <0.05) abilities of MDA-MB-231 cells, while ddC did not significantly inhibit the migra-
tion and invasion abilities of MDA-MB-231 cells overexpressing POLG. Conclusion ddC downregulates POLG ex-
pression in MDA-MB-231 cells and inhibits mitochondrial biogenesis and ATP levels, thereby inhibiting the migra-
tion and invasion of MDA-MB-231 cells.

Key words triple-negative breast cancer; migration; invasion; POLG inhibitor; mitochondrial biogenesis; ATP
synthesis
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invasion were observed by cell counting kit-8 (CCK-8), cloning, wound healing, Transwell , invasion assays, and
the effect of miR-142-5p on angiogenesis was also detected by lumen formation assay. The expression of angiogene-
sisrelated proteins vascular endothelial growth factor (VEGFA) , vascular endothelial calreticulin ( VE-cadherin) ,
epithelial calreticulin ( E-cadherin ) , matrix metalloproteinase 2 ( MMP2 ), and matrix metalloproteinase 9
(MMP9) was detected by Western blot after overexpression of miR-142-5p. Results miR-142-5p was lowly ex-
pressed in oral tumour tissues and cell lines. CCK-8 and clonogenic assays showed that miR-142-5p was inversely
correlated with the proliferation of OSCC cells, wound healing and Transwell assays showed that miR-142-5p was
inversely correlated with the migration of OSCC cells, and cell invasion assays showed that miR-142-5p was con-
versely correlated with the invasion of OSCC cells. Analysis of lumen formation assay showed that overexpression of
miR-142-5p reduced the tube length and nodes of HUVECs. Western blot assay showed that up-regulation of miR-
142-5p inhibited the VEGFA , VE-cadherin, MMP2, MMP9 expression and promoted E-cadherin expression. Con-
clusion  Overexpression of miR-142-5p inhibites the proliferative, migratory and invasive effects of oral squamous
carcinoma cells as well as angiogenesis, suggesting that miR-142-5p is a novel target for anti-tumour angiogenesis
and against oral squamous carcinoma.
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