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Ve BURFE S DAL, JEsT 100083)

WE UAEEHARR EC109 1 59T (driver), BA#E—4%{b %0 (nitric oxid, NO) %S EC109 1 4y 52 56
i (tester), M HIARENE #EAYAE (suppression subtractive hybridization, SSH) . Bz v mRNA BE A E[1EE F1 RNA B[ ik
SRR TBEIY T NO 53 10 £ 5 0 A0 A b R R ) ok IR . SR 6F B 280k Ak IR 1) 223K AU BR A (expressed
sequence lag, EST) SCHEJF#1I5E, I6Y5 GenBank BEAT BLAST [w) ¥ 1 Lb 50 R 21 5845 40 B, &5 256 I M M 69
A SSHPH 1w W L S5 52t 6 2Rk DNA ( mitochondrial DNA, mtDNA) #iiS (LK, BJ ND-4L . ND-4 .
COX-2. Lys\RNA . ATP-8 Fl ATP-6. W] NO W LLiF 5 fr &5 40 0 miDNA & i (0 55 ik 238, 5 4b, £
ND-4LI ND-4 JER B (10 736~ 11 449) BB T = Ab R 4r e s 4 (10 872 T - C, 11 001 A -G,
11346 A=G), £ COX-2/ LysstRNA/ATP-8/ ATP-6 3L 7 Bt (8 011~ 8 589) b B 1 — Ak 5 B 95 i Bk 2
(8 380 A). ZJIEREIFH MR, 16 NO %S EC109 Pl GEAEAEAT —Fh a5 ¥ S i 1 ATP-8 IkBE (— 476 N Ui
WA 0 A 11 AN LR R IE Y IBE, T AT P8 JRBE N 68 NEUIL IR IR L) . XU oY A Bl W R
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NO bf S0 40 i v £ F AL RIS 008 T8 i) g ek
XBEiE friva,
FRSES Q343.1°3

HAl, 5% D8y 8 5 T RIS AR dn BB 5T 4
SR BRI, R0 A 7R T W R S0 TN ) D)
AEMISE 32 N JE DR BT D RE P A~ 2 1. H G 6
fif, L5 RELEPE MR I AR L BRI R, WFSE
PN B AN KU DV G AR R 2 R A
22, R i 7 ik R Tl 136 1) T 2 BT el A %
7 o B - ( nitric oxide, NO) &Y
RN —MEEZREA ST, MR T2
MEP 2R L. 1998 £ LK, VFZWFSEUER] NO
X iR 0 AT % S 0 R 4 TS £E NO R
MR FEADIE R R R b, A2 R BURBILE A
JOUER — SEIE DR (1) 25 e At Rk, 1 A I B A A 2 Stk
K (R HE TR R Ta) A ] fie AT 55 35005 08 40 M 4 D) AH 5K
MIRERIAEAE.  FRAFIXLEIER], TEIR 2N IR iR T
BUTIBT, 3 A2 XS TR A B R AR R B AT
RS AT N A R EC109 124 9K
HEJ5 (driver), M54 NO 5511 EC109 154 54
J7 (tester), N H AW il 7 #k 2% 22 ( suppression
subtractive hybridization, SSH) %4 R T B (i
FOR L NO e 98 % T 14 i 40 0 4k R 4& DNA
(mitochondrial DNA, mtDNA) #afith (1) 3L K ik k.
M5, 7EiX SR Bk B T 2 A Bt 52

RALE, ZRBR DNA Gl L, REPIRE O, RN A Ag

AR, IXSEHFFTE ROGIRANI 78 NO X Ji e 240 JH2 F) £
RIFLHIE O 1B i 2 R,

1 #MR5R%

1.1 YHpatESR

T AR EC109 f o [ B 2 2 b i 8
WFFCAT AR R WF T 50 . 40 s 97 41 MEM X
eI, 37°C, 5%CO, 10% /NI
1.2 #PHIERZ3Z (SSH) 236

LA (sodium nitroprusside, SNP) 4 NO
Pk, XF EC109 /I EE S 400 Bmol/ L, 1 H]
A 8 h. {2 EC109 F 4 9KEE 75 (driver), 88
NO 1EHI) EC109 /0L 5 J7 (tester), 41— A
SSH R 4. polyA™ RNA [F4EHUK A QIAGEN kit,
il SSH 52 4% 2K M Clotech PCR select ¢DNA
subtraction kit. AEARSLIG LRI a. 43 AR HL
driver I tester PAFPAH UM polyA®™ mRNA, Bekesx

CUEE ARSI H (990799, 984068) M4 I
PR AN O GBI (B1999105).
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Jill Rsa 1 (GT + AC) 4bHE ¢DNA. b. #RJ5 i
tester cDNA $5 53 A P4y, 70 il 4% B AN I 4% 3k,
PR 5 A2 P 1 ok & driver ¢DNA %48, e 440
Ja, FEPFEAR G T4k 22 5 MY driver <DNA
AL, d. B0 PCR 449 b3 4100 i 3 s Ak BE 11
cDNA F B, RJSHI 8P b 2 T 8k, ¥k
KIGHFR, 3513 SSH cDNA SCHE. e JEILWE (1 5E
SEHE M SSH eDNA - 3CJE H Jifi 8 th n] BE 41 1. f.
KRG Fe BRI vE N DIEE EcoR 1T VI, B IR R %E
e vk, WAL ZBE G, FAMER T IR B
SSH BH 7 .
1.3 /%[5 mRNA BE 5 ENERLE
L3.1 B EERE ] & A SSH BHE 5 e Bl
PUEHL 30 4, LA PCR ZEY M A v B, W4i o
{EJe el F A% I 6 x 5 J5 240 AN BE 5P AT R,
BN ST R BB AN 1 em x 1 em, 1) 75 5F
AR LA B b U 4 1 PCR P2 K4
300 ng (1 1.
1.3.2 HEHRIC RENE R R:  driver 1 tester 3256
FRAS polyA™ mRNA FIF2HLFAFE K] QIAGEN kit.
B EF b5 d K B Amersham Pharmacia Biotech [1]
Alkphos direct labelling and detected kit. %2
TAHPRICH driver 2L tester [1) polyA™ mRNA K%y
300 ng, [} 4355) 55 b A 6 X BE R BN IR B S A 1k
B AFROCIEARTIN, R R RGN [A) 3 £F 60 min,
DU R HEAT T B 1) 50E s B8 D' 393 90 H
1.3.3 = fi mRNA BER{EZEG 14 2 i dh
RhEEJ77%: 7F Leica Q550IW L& % Hi4X |, R
H Leica Qw in #KAF LG tester F1 driver 99> 471 (1)
Sl mRNA B s EVZE 3 ) 34T 6% e 4, BAF
B AL RBOGE R, WA — AN i AR
I A GE AT SO L BT 5, TR
F P25 %5 N 52 (7] tester Y5 driver 165 FEA 1Y L
i (R). MMGETH 2 g, 45 Rk ik DA e B 1)
5 PR UERL E N tester 5 driver 196 % & 8 1) LE A
KT8 T 2. 00.
1.4 IFRIAEEE RNA ENE 5473 IE

S PEH A driver F1 tester 4 g 1) 52 RNA
(Trizol reagent, GIBCO A7), 7E W EEAERER T
WK, Bl DL IAJED] EST ) PCR ™4 ()it
FiAUE T A SSH eDNA L) h#%F (AlKphos
direct labelling kit, Pharmacia) M7 %%, CDP-
star f29 ( Pharmacia /A 7).
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1.5 SARIEEFEFFINNEREEBRED

HAEN pT- Adv B AR (K3 RIA L 1) EST K
BEHBERITWE (LEXEAR), RiEHRH
NCBI 2> 3L 80305 #0647 BLAST 2087 (1) 5k bE
FNGEAL5HT)

2 &5 R

2.1 ND-4L/ ND-4 B[ SSH R4 ERYEE

IR 5 R BRI N VIR EcoR T P1%), 3/l
WUk, WAL 288 Qe th, AN OO HAHSE Jy
%, XELECI09 124 driver, L NO %S EC109
YE M tester [ SSH ¢DNA 3¢ 1 f m] BE T 41 13k 47
Yo, LRI T 69 ANPHYE B, XL T B I BE
RN EZAEFLE 500~ 1 000 bp Ll K, #0458
W 1. 75 69 /NBHPE T BE & A RS NO i T
JGAE EC109 H 2 B 0k (L DAL 03X 46 356 [R] b
IR I — 20 I ER T B e W5 48 & AT 0 ik H ok
Bl 1Ay 15 AR SO 5 5 tHOR ) miDN A G fith 2k
Xl ND-4L/ ND-4 [{]—4> Rsa 1 J7BL.

M 1 2 3 - 5 6 7

 ERRERR Y

Fig. 1 The electrophoresis analysis of SSH partly positive
clones after EcoR 1 digested
M: 100 bp ladder marker; [: SSH positive clones of the ND-4L/
ND-4 gene (a Rsa | fragment, 714 bp): 2~ 7: other SSH positive

!‘Iﬂi](‘?ﬁ,

A& miDNA _FIELEAE RS 13 ANl (1 i 9k
A, oA 12 AN mtDNA SRS, 1 ) A — AN )
t mtDNA #8EdEa. 1 mtDNA SRR 12 4N
15 4 1 i DR 27 s i Bk 5 24 0 B 10 4% mRNA 43
TLAE LR RN 2R A B2 . X 3L ND-4L Al
ND-4 {16 e R E R — 4 mRNA 07 b, @i T A
PERIAASE A0 10 469~ 12 136 (8) [X, %X AF
4G 4 A Rsal A7 f8. A SCHT %€ WKk 1) ND-4L/
ND-4 JER) Rsal Fr BEUPAE 55— F1 55 A Rsal 17
JZIH) (714 bp, 10 736~ 11 449). 534k ND-4L Fl
ND-4 SERRT G B AHE, IFEER LT 7 Witk
(10759 ATGCTAA - 10765) (S (% 1 FE 2).
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Table 1 The mRNA reading frames transcribed from mtDNA H strand!®!

mBENA number gene name Location, Length/bp Rsa 1l site Length between two Rsa 1 site/ bp
mRNA 1 ND-1 3 304~ 4 261, 958 3 335~ 3 338
mRNA 2 ND-2 4 469~ 5 510, 1 042 5053~ 5056
mRNA 3 COX-1 5891~ 7 443, 1 553 6 998~ 7 001 17
7012~ 7014
mRNA 4 COX-2 7 585~ 8 293, 709 7 896~ 7 899 19
7911~ 7914 104
8011~ 8014
mRNA 5 ATP-8 8 364~ 9 205, 842 8§ 586~ 8 589 415
ATP-6 8 997~ 9 000
mRNA 6 COX-3 9 206~ 9 988, 783 9 745~ 9 748
mRNA 7 ND-3 10 058~ 10 403, 346
mRNA 8 ND-4L 10 469~ 12 136, 1 668 10 736~ 10 739 714
ND-4 11 446~ 11 449 16
11 458~ 11 461 92

11 546~ 11 549

mHRNA 9 ND-5 12 336~ 14 741, 2 406 13 323~ 13 326
mRNA 10 CYTB 14 746~ 15 880, 1 135 15 810~ 15 813
10 736 10 836 10 936 11 036
1 1 1
D4 C—T G—A |
A A
10 872 11 001
11 136 11 236 11 336 11 449
Il i 'l L
ND-4 G—>A |
A
11 346

Fig. 2 A schematic representation of the sequence of ND-4L/ ND-4 gene Rsa ] fragment (10 736~ 11 499, 714 bp) from the
EC109 cell line induced by NO ( nitric oxid)
The dubious mutated nucleotides (10 872 T =C, 11 001 A=G, 11 346 A= G) in the ND-4L/ ND-4 gene from the EC109 cell line induced by NO

are denoted by a small black triangle. The seven nucleotides overlap between ND-41 and ND-4 genes is not denoted.

2.2 ND-4L/ ND-4 EH 5 BRI IFiE

i R 5[] mRNABE B2 52 56 % ND-4L/
ND-4 JE[N SSH v BEREAT T #IB ik, &5 R WK
3. fEHWREFEHIZ T, X tester 1 driver P94
FEZI R ND-4L/ ND-4 JEPDW R Dot (D5 #1) [
o S SE R, AER A E AR, o SR
ND-4L/ ND-4 JEIRAE tester F driver PN B 41 H 1) \a) (b)
YeBE BE M L R h 3.50. X—&5 &M, ND- Fig. 3 Screening of overexpressed ND-4L/ ND-4 mRNA in

. NO induced EC109 cell line by using reverse mRNA dot blot

4L/ ND-4 JEREREAE NO 5 319 EC109 U3 A~ £ and 1~ 6 showed a across and a down of SSH positive clones
iok 2 ik B R v e array, respectively. (a) and (b): tester and driver polyA* mRNA were

used as probes, respectively ( detail see methods). D5: ND-4L/ND-4

genes (a Rsa | fragment, 714 bp).
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2.3 ND-4L/ ND-4 £ R i3 RiA R8T

K H RNA B H R %) ND-4L/ ND-4 SR 7E
NO % FH EC109 W & i Rk AT Tk — D%
iE, ME4TTW, 76 NO %S EC109 1 ND-4L/
ND-4 JER ) mRNA 4 W b b RS 00 o ke, i 76 46
kK EC109 o ND-4L/ ND-4 3L X (f) mRNA
RAPHRE I k. XL B ND-4L/ ND-4 JER{E NO
G EC109 Hf iy 92 i Fak 1.

tester dn ver tester dr'i\.'l,-r

(a) (b)

Fig. 4 Identification of overexpressed ND-4L/ ND-4 mRNA
in NO induced EC109 cell line by using Northern blot
(a) GAPDH gene ( house keeping gene control) : (b) The Rsal fragment
(714 bp) of ND-4L/ ND-4 genes.

2.4 ND-4L/ ND-4 ZERERMES

F 4G pT-Adv A& 1) ND-4L/ ND-4 JE[A]
] Rsa 1 HBL (ORUET SSH ¢DNA L) 4351 LA
M 13 AU T7 Q3 547 X il e, PG 5
GenBank #EAT BLAST Z3#r. M 2 Hhaf W, S
T NO % 51 EC109 # ND-4L/ND-4 3k [ 1)
Rsa 1 W ELAKA 714 bp, 17T AZE mtDNA 19
10 736~ 11 449 X, {4 T 30 bp ] ND-4L Jk[A]
3 i F AR 691 bp [ ND-4 LK S 5if¥ 41, 5K
FNRNGAEL H R R3] (NC-001807) 1O [y AH AL
H99.6% (711/714). BE—L Mk, 76Kk
T NO % 51 EC109 # ND-4L/ND-4 3k [ 1)
Rsa 1 B FAFAEA 3 bl BE AR (10 872 T -
C, 11001 A~G, 11346 A ~G). {HZEILEEFH 4>
B, bk 3 AbmyBE i S AR I A 5 RS AH I 2 SR
BRIE R 4. X HOR, 76 NO i S 10 EC109 i,
ND-4L F1 ND-4 JE R n] G HOAR PR R S04 A i
KPR H LT 4 5 3 R ARAR.
2.5 COX-2/ Lys-tRNA/ ATP-8/ ATP- 6 £ E i 75i%

WP miDNA LR E 45 bk o (—408E LY
FERIEHI —A A3 1) BLE mtDNA I Rsa 1 {7
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S AL (2 1), FRATHEDNZE AL SSH FH
PESEREFET B T ND-4L Fl ND-4 b, W Reibf7 1
A mtDNA 4ifid (1) ATP-6 S5 LA IE K1) Rsa 1 J
Bt A TEM X — Rl A7 EM KD R 450 ~
650 bpJ v Bt (ATP-6 JEN EEASH) Rsa 1 7B
KJE N 415 bp, FEn I SSH £k 50 RF40) M
69 A~ SSH. BH P 70 [ Bk th ok, LA &0 7 48 .
SRR T 16 ANTTEEBE, AR WA S.
Pl 5 H 219 AT 114 5 5 AR ST 4 5 2Kk 19 mDNA
i COX-2/ Lys-tRNA/ ATP-8/ ATP-6 J& K 1f) —
AN Rsal JTBL (8011~ 8 589, 589 bp) M H AL
e bE.

M 114 105 104 97 96 095 83

500 bp —»

M 234 219 243 250 255 256 26l

500 bp —»

Fig. 5 The electrophoresis analysis of partly 450~ 650 bp
ESTs in SSH positive clones after EcoR1 digested
M: 100 bp ladder marker. The numbers in figure are the numbers of
SSH positive clones. The 114 th and 219 th are two same clones for
COX-2/ Lyss\RNA/ ATP-8/ ATP-6 genes which is identified after

sequence analyzing.

2.6 COX-2/ Lys-tRNA/ ATP-8/ ATP-6 BRI
F FIRTTBE v B2 HILA M 13 LT 7 A HlF 514
BEAT AU e, $FJ5 5 GenBank 4T BLAST 43
Bro WE 6 AT W, kT NO i3 1 EC109
COX-2/ LysstRNA/ATP-8/ ATP-6 3£ X Rsa 1 J¥
B4 1K 589 bp, 721 A2 mtDNA (1) 8 011~
8 589X, {UFH 258 bp [ COX-2 FEA [ 3 i P4
Lys-tRNA (70 bp) F1 ATP-8 (206 bp) FEH4:
FFHILL K 46 bp 1] ATP-6 3L 5 iy 41, 5%
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PET NN B AR (NC-001807) 1O (16 4 46
T4 99. 8% (588/589). HE—L 43 My I AE XA
Rsa 1 J7 Bt I Lys-tRNA K1 A TP-8 JEPRf 85 1) 54 Bt
VAFAEA — A AT IR K (8 380 A), 45K T
A, FILRIF MR, HIEARH AT fiE
SHAENO F T EC109 H /= A — B 45 ) 5 10
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ATP-8 ik, —44E N sl i i 24 11 el 2k
FRVR LR EE (IEH 0 ATP-8 ik 68 Nl IL 1R
BRIAE), T HUCIKEE C i 6 N IERRIRIE S IE W
(] AT P-8 JPREEAH B A7 5 2 FE R IR FEAN T L. A7
KET RN 7.

8011 8 268 8 294
L
8 363 8 365 8 571 8 589

! ! 365

8 380 A gap

Fig. 6 A schematic representation of the sequence of COX-2/ Lys-tRNA/ ATP-8/ ATP-6 genes Rsa 1 fragment
(8 011~ 8 589, 579 bp) from the EC109 cell line induced by NO
The single nucleotide deletion ( 8 380, A) in the ATP-8 gene from the EC109 cell line induced by NO are denoted by a small black

triangle. The 46 nucleotides overlap between A TP-8 and AT P-6 genes is not denoted. The spacing region betw een COX-2 and Lys RNA
(8 269~ 8 293) is denoted by vertical stribes.

I'MPQLNIELZPY G P P

2 ATG OOC CAA CTA AAT CTA O0G TAT GGC OCA (CA TAA

3 ATG OOC CAA CTA AAT ACT ACC GTA TGG CCC ACC ATA ATT....
4MPQLNTTVWPTM L

Fig. 7 Nucleotide and deduced amino acid sequence of ATP-8
gene 5 encoding region from the EC109 cell line induced by NO

I: It is shown that deduced amino acid sequence of ATP-8 gene 5

encoding region from the EC109 cell line induced by NO: that in box are
mutated amino acid residues; 2: It is shown that nucleotide sequence of
ATP-8 gene 5 encoding region from the EC109 cell line induced by
NO: the blacked TAA is stopping codon. 3, 4: They are shown that
nucleotide and deduced amino acid sequence of ATP-8 gene 5 encoding
region from GenBank ( NC-001807), respectively; the downlined A is a

deleted nucleotide in the EC109 cell line induced by NO.
3 it it

A& mtDNA & A 2856 R4 ) 322 4 a8 4,
T 16 569 ANMRIEXT, y— 4 WEEHR ) DNA 7
T OWEER RO ERE, BN REE, XS
AT 3= W AE CsCl A % (K AS [7) 1 X 49 (1.
AN miDNA FICAEAE S 37 AN R, 250 2 A4
rRNA 731 . 22 AN (RNA 20 A 13 AN E AR 2K
ST, X AR R H YY)
FERE. FPHI TR B, A2 miDNA 5 A #
DNA 7R 0210 EAT B & 22 5], A28 miDNA (1)
— AR A SR, A FE (RN A B
(Al rRNA 3 PR AR 5 4 B 3 DR 2 o 1) — A ) 3
TS, XA A miDNA [f]— 4 8E 1Y)
BIEPREAT — AN LR BRI e s AT 4. 514k,

AZE mtDNA 83 g it 1k R 1 468 K 2 30 (12/13)
Aet miDNA (B k1), e — S 2R 4
tRNA JER B M HE. e e T, %
mRNA 73 7 e 5 % (RNA 23118 H 8y D) 2
RIPEAE — k2 (1O, 3 o — BOME B 5 JE i AL
S (1) 8 53 AR i MAKs 7T 6 Al 2R R0 R P % mRNA 4>
T RARFEER — AP, JF HiX 2 mRNA 73
] fi 43 163 5 DU R 3% Ja I 2 1 LB 4 e — Sk [
FIA VRS N E R A — M 0 E iR e~ R,
AT NLE NO S EC109 [ T ND-4L i
ND-4 JE i R IAHh, AT REIEAF/EAT tH miDNA
A 1) LAt B 5 G R Bk TR (e Rk SRR |,
fENO T EC109 o I IE (19 56 it M4 R B vl fig A&
K4 miDNA HRE, L5 [F I 4 mIDNA &
BELEN T mtDNA & i 3k DA f) e s 4. AR
Pt At xR, HAYEE U4 XL
AT PR, KA mtDNA JEH | Rsa T AV
R ATTOL (R 1), FRATTHED e ALK SSHBH
PEEEEPE R BR T ND-4L/ ND-4 1ii 4k, W] ik 474

H mtDNA %S ATP-6 JLH F—4 Rsa 1 HEX
(415 bp) . SRIMTA N, FEBE S 56 Gk 1 52

b, M\ SSH BH M ve B P b HE AR MR I T — 5%
589 bp ) COX-2/ Lys-tRNA/ATP-8/ ATP-6 %X
I Rsa T FBLMIZERE, EIEHNOLT, 2Rk
COX-2 . Lys-tRNA Fil ATP-8/ ATP-6 %KX 1 1%
PSR AR AR —ile, RSBV TF A
I RNA 40 F. DI, ARSI Bk g5 5 5 b 4
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, fENO S ECI09 H COX-2 5 Lys-tRNA,
u&Lﬂwmm 3 ATP-8/ ATP-6 S5 3E[K 2 W) [y %
SISO LR REAMNE] 1. T RAT A SR R
T COX-2 5 Lys-tRNA, Eb&LwﬂﬁNAtiATF
8/ ATP-6 SFJEIN Z [ M sk e By Y 1, X
jNoﬁ%MMﬂHE%Mkwwﬂﬁw&Tﬁ
fE.OEE, PO RNA BT 1 BY D) R0 AN IE
iR IEAL R % B e IR 2R, (RO T
NO i 18 EC109 4 i £ A b A7 70 45 AH DY (1) 4 ¢
P JEALEE. S AME Lys-tRNA 5 ATP-8/ATP-6
FEIR 2 1) BY 1) pi B A 0 A% T R ik 2k SE A (8 380,
A) R LRI AL 5% Ja By U1 il 47 AR 1
ER. AR TR W, X — AR I B S R S
ﬁm%mLmﬂmAMimﬁw,wwﬁw%ﬁ@
RN S S S W o N 11154 N ) S PR 5|
gmMﬁ&ﬁ@uum@%T%ﬂAW@ﬂw
A=A — R 548 (Bl 7), HILLE NO i
[ EC109 4 I 26 br 4 o n GEAF 75 A5 — B &5 14 S 0
M ATP-8 ik%E. 1T ATP-8 ELRIANIEATP &
SRS TR ALK B, R (R IEE) N
FE, BTl R AR A e MR T ok A i L
ATP A5 BAT 5% (0 1 A% 340 38 (A7 el 3¢, Rtk
LRI I AT P [ 45 BRAT A 252 1) 5200

UTAER, AR RAAIE R 4L WF 50 SR B o ke T
NATVER 288, it ELF R e oy 2 3RS T
—Ueib e, LRSI IR A . —
S TR A0 I P U 24 P LR i ) A o B U A5 T g
mtDNA X7 5546, AAIHE SR AR IR 5 ik
FILT W WO R N ST B R A 1 A 1
e TR PESUGAE S AR . ORI P I 37 1 (1
JER « Box- SV AHI I EA 3R o ) 5T R 5 75 DL B 2k
LA 5 8 LA S0 g 0 T O T SRV 2 T T4
EE PIEet Ykt LA /N TTE2 3 A o B 3 *
M, MAEEAVFZ RRRII R, inte 3 ar
DNA Jirémfith (1) — L8 85 (1 5T, A0 46 A S0 % 5 1 oK
] ND-4L F1 ND-4 [V e &2 sk 24 A .
KU TR, SRk, BRT b4
Al ATP X — 2 g b, wfigid A3
b 2 T e MR BTN, ST, Bobf
N HH 2R A AT il A — A T2 1) 40 Mo A 35 1 4%

R R G A A — S A U
RVE YN R AR I T — > an A 2 M

2%, FEFR TS SRR S A0 W 45K 2 ) ) — &%
15 BL2 1 (0 A5 B F 5€ 1OnS 4 i A Y 3 1A i 4.
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— R AT Z IR BT, [ S —
FIGEE A HIEY. ARSCIAT I SE R, NO &)
20 o 1 A O PL AT 8 55 1 4% miDNA G g 6 A f10) it
FIEAT XK. HAMHT NO SR 2040 Ta 4
A % 5 LeRLARAE A 3N 4 i 23 ), 4 b AT T4
W NO A At — Pl 2Rt 5 4% sl L Ath 40 o S 45 1)
2 A4 A5 5 (R 4 i 1 4 D47

st AEA SO LR g 19 ) R )
MR AR N B 4R T, FRALEGH. Hsh, &
e ] B 2 2 B IR F 9 MR AR 9 03 Dk AR ST
LB 4 R EC109.
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Overexpression of Mitochondria DNA Encoded Genes in Human Esophageal
Carcinoma Cell Line Induced by Nitric Oxide

LI EnrMin™, XU LiYan”, YangFan", YUAN Lan”, CHEN Yue’
(" Biochemistry and Molecular Biology Department, Shantou University Medical Collage, Shantou 515031, China;
? Institute of Oncologic Pathology. Shantou University Medical Collage, Shantou 515031, China;
¥ Analytical Center of Medicine and Hygiene, Beijjing University., Bejjing 100083, China)

Abstract Overexpression of the genes induced by nitric oxide (NO) in EC109 esophageal carcinoma cell line
was studied by using suppression subtractive hybridization ( SSH), reverse mRNA dot blot and Northern blot.
The nucleotide of their expressed sequence tag ( EST) was sequenced and analyzed by NCBI database. The six
mitochondrial DNA coding genes, ND-4L., ND-4, COX-2, Lys-tRNA, ATP-8 and ATP-6 were identified
from 69 SSH positive clones. T he results indicated that NO can distinetly induce overexpression of mitochondria
DNA encoded genes in the esophageal carcinoma cells. In addition, it was discovered that there were single
nucleotide substitution in three sites of the fragment of ND-4L and ND-4 genes (10 736~ 11 449, 10872 T -
C, 11001 A-G, 11 346 A »G), and one single nucleotide deletion (8 380, A) which will lead to occur the
frame shift mutation in the peptide in the fragment of COX-2/ Lys-tRNA /ATP-8/ ATP-6 genes (8 011~

8 589). The analysis of amino acid sequences showed that an incorrect structural AT P-8 subunit existed possibly
in the EC109 cell induced by NO. These results provided a new clue for further exploring the mechanism of NO

effecting on carcinoma cells.
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