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The effect of blocking the expression of mtDNA on lung cancer SPC—A1 cell by

antisense peptide nucleic acid

WANG Guang—hui,et al
(Institute of Respiratory Disease , Xingiao Hospital ,the Third Military Medcial University)
[ Abstract JObjective : To study the change of the physiological characteristic of lung cancer SPC—A1 after its mtDNA transcript promoter
was blocked by antisense peptide nucleic acid (asPNA). Methods : asPNA to the transcript promoter region on the heavy chain of mtDNA
was synthesized,then asPNA-triphenyl phosphate complex was constructed and identified. This complex was transfected into SPC-A1l.
laser confocal microscope was used to detect the location of asPNA-triphenyl phosphate complex in SPC—A1. At 48 h behind transfection,
the transcription of the gene encoded by mtDNA was detected by RT-PCR. Cell cycle and apoptosis/necrosis of SPC~A1 were detected by
flow cytometry. The concentration of ATP in SPC-Al was examined by spontaneous fluorescence analyzer.All of those results were
compared with those of untransfected SPC—A1. Resulfs:asPNA - triphenyl phosphate complex was successfully obtained. Confocal laser
scanning microscope discovered that antisense peptide nucleic acid — triphenyl phosphate complex had been successfully transfected into
the mitochondrion of SPC-A1. The transcriptional level of the gene encoded by mtDNA and concentration of ATP in the transfected
SPC-A1 were lower significantly than the untransfected SPC~A1 (P<0.01). The analysis of Cell cycle displayed that noticeable sbu-G1
peak appeared in the transfected group. Annexin V -PI double labeling confirmed the apoptosis rate of lung cancer cell in the transfected
group significantly increased. Conclusion:Carried by electronic shift lipophilic cation—triphenyl phosphate,asPNA can enter the
mitochondrion of SPC-A1 and block the transcript of gene encoded by mtDNA to impact the synthesis of energy and induce apoptosis of
SPC-AL.
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2, BAAIL AT, Bk L M UENERT, LR kg
MR DGR BUE , MU S TR B g e & K Rk
B MBEE SR, &Sk MEaRET
FORBEE, [k, LARG a8 40 M 2R R AV R R 7 B A
—MEBRRE S FH . LK K DNA (Mitochondrial
DNA, mtDNA)fE o B 40 B Ml — i R AP i 0 I,
Gt 13 5 REEARBIAH S 2 ik, FEHR 4 P i
AN S BT R Y £ IR IR WD B TR RS
TR, BB LI, AR ;5 Rl A, A%
& B it 92 4 L 4 R 00 R T IE R VR IRGE |
B2 40 M, T B, ¥ B 67 % AR VE FH BS - 289 J (Delocali
zed lipophilic cations , DLCs ) 7F 15 28 Jor {4 B B8 {7 ) 1
BT, BEAS L B b E A BRI T I i 40 Y 2 s 4
Ao,

FIUA BB R, A BF S LL DLCs- =K B4y
B, K53 miDNA # 568 3 7 X 9 R SR B
(Anti sense peptide nucleic acid, asPNA ) # [n] $ H135
FE it A0 BRI A Y, 38 3 asPNA 5 mtDNA #%
FEHFREKNR RELS S, ME mDNA 45 &
B 00 3% 5%, WLBEHO X B oA 40 MO e 8 7= 2E (TR /8RB
G W2 P B RE R, DT Ry £ % 8 PR 28 B IR T
AR R L B BRI R BB RN S B

1 #EFIAZE

1.1 #H#

NH AR SPC-A SR 551 B 26 E SR BE 52 W) (i P
/> (American type culture collection ), RPMI1640 35382  fR 4+
1 3 ¥4 W B 35 [E Hyclone /2 A, ATP A& WX & W A £ E
Promega /A F) ,RT-PCR #i &M B XFERAR QLT )2-
FEZE =ZH LB IBTP. ZHEWE A TAY TERA
] ,asPNA J£51H FAM—0O-TCTTTGGGGT, i1 8 [F PANA-
GENE 474 AnnexinV-PI T A7 &M B #iyr s
LRAT,
1.2 asPNA-ZFRBHE ety

HRABSCHR[21 i, 8 50 nmol asPNA %A 50 wl & 1 mmol/L
EDTA /J 10 mmol/LHEPES #, 1 2- FiZ L 40°CHIEF 1h,
PRI MAZ] 200 wl 7 500 nmol IBTP ] HEPES ¥+ 40°C 3t
$E 4h, L 2- BEECEERYS , RN Y oL o AT SO
T AR R A AT /0 8 o SRMEAB I FFIRMRE N 3 0.1% =
H WA, ERIKE N . & 0%MZIEM 0.1% =82
B8 EHT 30 min fEARTG RN Y o LA B €3 R RS %
o

1.3 fmpesdRA Ekhas

% SPC-Al fIEFHRTEH 10%4+miE FEE 100
U/ml S5 100 U/ml ff) RPMI11640 3555500 B35 5t K .
37C . 5%CO, BB E , FARKHEEFRERER, H
0.25% WMREEHILER . TN asPNA - KB R A WH
YLl R HA
1.4 asPNA-Z 3B H o445 4 SPC-Al WAL

B 4h F XA K HA K SPC-AT S L) 0.25% 1 B 1Y
LAt 1 08 1 x 10° 5 RERP B 6 FLAR, FI& 10% 064 M7
#) RPMI1640 R 3535, 7 37°C . 5%C0, & TR EMME
BEN 85% ~ 90% , T TE RPMI1640 53550, 24 h 53¢
EEEFER, A 1 ml & 25 nmol/ml asPNA — =B E &M
F 1M iE RPMI1640 ¥E 5550 H 4 h, BOL B A BMEE(TCS
SP5, Leica 22 F) , B ) T WERFL YR , B &t 488 nm, K5t
3 525 nm, RIERMAANE asPNA-=FEBEE SV,
1.5 RT-PCR #:#| SPC-Al #9A6 miDNA £4 % AL A ATP
4B 8( ATPase8 ) ¥ & ik

R SPC-AY 4R} & S0%Ml ¥ , E i JU i ¥ RPMI1640
FEFREE, 24 h JEFEBEFREL, MA 1 ml & 25 nmol/m] asPNA-
ZEBE AW I RPMI1640 5532 5075 48 h, (N4
M, REYLAARE asPNA —=FEBEE 4. L Trizol (Invit—
rogen A 8], E EDIREUE RNACR S BES R ), DNA
¥ HAL(PTC-200,M] AR, & EH )% %A AL cDNA, RE1T
PCR SR . $F 5t B HE4RTE RN ATPase8 135140, 5% . b
% 5’ —ATTCTAACCTGAATCGGAGG-3", F ¥ 5’-GATGCTT
GCATGTGTAATCT-3" , F=#JH BN 1 528 bp, S %At : 94°C
HiAs M 5 min, 94°CAF P 1 min 54°CiB K 1 min 72°CEEfH1 1.5
min, 35 MEHE 72°CHEH 8 min, LA GAPDH RNE R, 214
3. Li# 5°~ACCACAGTCCATGCCATCAC-3", F ¥ 5°-TC
CACCACCCTGTTGCTGTA-3" , F= ¥ K BF :450 bp, I &4
Rl REEHE, & 10 w1 PCR 4, A% 0.5 pg/mliR
ZAERY 1.5%3FNEMEE BSHEAT LK , Alphalmager TM2200 I ¥,
B2 80 (EEH ) AR, AlphaFaseFC k{4 Hr ik & 1, 7 E
BRI B BT
1.6 E4M8Estmii ATP KA HH

HIA 1 ml & 25 nmol/ml asPNA- =ZEBEE &Y T
RPMI1640 3535 3L % SPC-AL 40HE 48 h, K5 Y 4 A FH TG
M3 RPMI1640 35FR 5L W AR 4R, B ATP A& U
B, NAAENE, 2 HATP fndiih 28, - R I A R
(Berthold A&l , fEED RS R , A AR & bR e
2 HIbRERR LR HT AR R ATP HE, IR P B A R
EHRIE
1.7 *F SPC-Al @i ie B e a

A 1 ml % 25 nmol/ml asPNA — =38 & & ¥ 8 It
¥ RPMI1640 3% 52 5085 SPC-A1 40} 48 h, REEYu4H S
T RPMI1640 55575, WA 40HE , VAR 4B IR IR BE 0 1 x
1054 /ml, PBS ¥k 3 ¥,70% WA ZBEFE 24h UL E,
1 mg/ml RNaseA JHfb, 2.0, ML BE (PD# M, 200 B2
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P e , i =40 #1943 (Coulter Epics XL, 22 E Beckman 4} 7))
SRR
1.8 HAoMst R B mamta -adh

HIA 1 ml & 25 nmol/ml asPNA — =B E &Yy Ry 5 i
& RPMI1640 3535308 & SPC-A1 400 48 h, KL Y4 A
JEML T8 RPMI1640 5374 , Y £ 40 Md , A 48 U8 T i I am) &
F BB F AT R0 TEBE, LA Annexin V-FITC & P1 B &
J& , ML (Coulter Epics XL, 3 [E Beckman 2 F] A& .
1.9 %itFod

TR YRR LIS + ARAEZE IR, SPSS12.0 3448
HATGE AL, 4 A AR B LR IO XS ¢ A28, P<0.05 B2
FARGIFEREX,

2 & B

2.1 asPNA-ZXBEZ SMeh 2

B asPNA-=B 2 &), HAr 7825 3979.9,
B IERA B8 % E 45 R BoR , 7E 22.1 min &b AT JL—
g SR LB @AY 2 R IE, SARUER —BI(InE 1A);
WS, gt a8 a BN 3982.2(40
B 1B), Ll LR K . asPNA-=EKEBE YRS
WitEK,
2.2 asPNA-ZXBE Sk NmILE Ik A

W R A B MBEWE, 7] I asPNA- =% 8
(868 4r 70 F 4R MR b, 7 25 025 (8] 43 A [R) SR R 44
FAR—F(E 2),1ER asPNA-=FEB sl Th A 40 i
LABEN
2.3 SPC-Al %82 mtDNA ¥ 4% % # 5 B ATPase8
HEKFTH

B YK &5 R A& 3 Bran, T 1 500,400 bp Mt 47
JF] B, ATPase8 .GAPDH ¥ #7491, KB 551Kk
1528 450 bp,, [ ARFE YA AH L, asPNA-= KB E &
MY 5 ,SPC-A1 41 i ATPase8 A mRNA /K B

- _DADIB, Sig=260,16 Ref=off (0708061024-0801.D )

15 20 23
DADIC, Sig=451, 16 Ref-off{ 070806\024-0801.D.)

A BERBGERES

SRR AR ER AW 56.01%, -, LKA
mtDNA HEH# KR X2 M,
2.4 SPC-Al @A ATP R E KK
asPNA-Z R B E GV LA AMA ATP K&
47(1.2040.11) nmol/mg FEH , &5 AR FERHAHAMBA
ATP ¥ B K7 (2.1940.15) nmol/mg ZE H , ¥ JeH A B
BT ARBYH (1 =7.280,P=0.002 <0.05),
2.5 SPC-Al @itk 3L & =43k
W 4 Frs, A F G B4 B4 5 2R :51.0%
(RFEYH),49.50% (B G UF A )  MFHIE R (S+
G/M) 435K .42.03% (REEYL4H) ;50.45% (&Y
HYH ), T asPNA-=RBE G ¥ YA Wl B
90 A5k (8.81%) 387N , BB M R 4 T W 1=/
W,
2.6 SPC-Al 4008 T=3§ Hm
REYHELHAMEAT-EN 11.83%10.66% ,
HEETRERH 2.56%+0.71% (1= 13.463,P =
0.001 < 0.05)(E 5), #7~ :asPNA-=FBE R S5
Y5 &Ry SPC-Al 4 & A1,

3 ' 8

KRR EFHAMEFR AT, EFHE
OUF iRt A AL BEER AL O 40 M 4R ik 45 K ER 4 ATP,
HIEES B SR EEE S ERR TR, IH5I
A2 15 M & # (Reactive oxygen species, ROS) 4= i, ¥
%, AT AT 2 M B AR AR RN IE BB Sk 4 - AR T
ME e, iS58 BRAERNEARY,F 13
A~ H mtDNA 455, 300 i 40 1 mtDNA 2 R 9%
KA RBCELNAEORA R AREER, &4
BERRALAE MG, BB AEMETRE,; ok
ROS 4= g% 2, 3 T 7™ 25 T H0 B 98 400 Pl 0 A= 2 FL I
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ThHE asPNA 12 88 % s 4 M 4 B ohL ik A

FLAB M A mtDNA SRiB R E R KW E K, &
i+ B9 asPNA B7 4T %7 mtDNA BN 3845 DL R #EFE51 ,
WREBHFEERNAE, BEFHRES R T X
mtDNA & #1538 8 asPNA, R EEIFH N mDNA
) A8344G 4b i3 52 7% 5| 8 W %5 9o — L I 2R B 0 1 PR
AAHKGHE, RELRBIESE, X2 asPNA KT H#
BEA LR BRI ] mDNA 454, SR T 30 K RE D
4t mtDNA W& H, FIE 5 A8344G b RE H
W B4 F ik Bt R BB B A AR, AR AT el AR R
B T T B EEET X A 40 miDNA R a3 B K
asPNA, [Flaf, KEFE XN, b FE=HEAMRE
17, i 4 M miDNA RAF & A AR &I Wk 2 1,
ShEER XY ERA AR AR MR TR L
ER BRATEATEE MR ERWER L, RN
T i 5 40 M8 mtDNA D-loop X &9 2 MR s T X
3 (531~568 bp .424~445 bp )R K E , A K I B 5
AR R AN, F i, BATHR T T £ X3 fifi 8 mDNA
EHEEZREHFREMN asPNA, SR EH , ZE4Y
Y5 mDNA B RGER N FERZEH B
i, EE RSN ATPase8 B mRNA 7K V- B E T,

g5 b, ABI 5T A0 At ot 40 R R Pk R e 07 7 T
IEH B —454, L DLCs (=28 ) 1E M &
1 K asPNA HU )t Hh iz 28 3 i 7 4 M oh R Y
it 5 mDNA BEHE R FHHFRFEEE, W
il mtDNA % 53 5 [H 055 5%, B Th Hb % 5 T Jili 9 48
MBI JE T, A 4R = B 4R B IR T SOR B T HT
PSR R0 5L B B A
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