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EEFRILE COX I gt R BB E RN
FR B 4% R IR T REPE RS

WO g

w2 M %

B AT

(EMEZBRE SRR BBEZE, BEMH 325035; LEMEFIREME 2, EM 325035)

BE BA@RBREE cfLBE ] A (COX DA R BER BIALZBKREE /5], ME
pEGFP-N1-COX I A#4% £k #i4k4: F SK-N-SH @f., it COX I &y kA & f4h(NaN,) 7| #2849
SK-N-SH @&tk o) A IR P46 Al . SR A IS S 24 h E5MR COX T AR B A e Rk
PR, FE2VFHEF 72h. COX I AR AR KFMTE KA T EFEAIRE 8 4,
o B 4447 4] NaN, 3| Aoy mp3g s S MAE R . 4R 7 COX I e R M A B TR IRy L

e
KR

MEMMKIFEE. BEMFTR ARMERIT
PEBI R —> FRORRAE, T 48 P ) IX S A4k B ek 4k
BEMRX. AREBHHSBITHERBAEL AR
F4£i%#E(mitochondrial electron transport chain, METC)
B, T A 4 B 6 % c B AL BE (cytochrome ¢ oxidase,
COX)HYETE T B 7L IE 7 2 M AN LRI T PR
HICAB B0 b Rbih F EREAREE cE L
B 1 WRI(COX I).

1042 BE 4 a8 4 bk SK-N-SH B THE RSk
R PR A B R, R RS . BB AL ThaE
J7H 5 IE% MM 240 AR, FIHRHEME R
GRS N . AR SKE IS 7E SK-N-
SH 41 il 52 K1k COX I ThREIX g Fr B, a2
COX I TERIRIR AL HL 14 DNA 5838 P (AR ELAE
R, A#— SR COX 11857 SRR AR AR
TR R A T FEAK YR

1 mRl5RZ*
1.1 kS5 ERFT

SK-N-SH %5 RE4H f 88 40 BRI B o B R 2= B
LEARE. KBBEKIMI09 AR ERE. &
BT LR R [ FFHI(MTS) I COX IHhReX 84t F B
B b e A YR R R PR F A R
1.2 pEGFP-N1-COX I HiZFR &£ K2

& COX 1 ThaeX 51 i B ) pEGFP-N1 iUkt
(Clontech 23 8]) LA EcoRI 5 Xhol (TaKaRa A &)X E
Y, 4RI E E§ B, B T4 DNA &#:E§(TaKaRa

BV BACR Bk R R NaN, Fk, K BRI m i eg1E A .
MM E c EALEE I TR, BEY; Lk

N F)IEEEHMRZ AR IM109, AFRIEBETF
HEHBHATEEY). PCR AIMFLE.
1.3 pEGFP-N1-COX I A RiEH kst
WL FE SK-N-SH 41 ffd, pEGFP-N1-COX I &
20 kL4 PureYield™ Plasmid Midiprep System
(Promega A H]) N B EH &AL, ATERER)E,
PLJFHRL DNA © # 4 -Sofast® (KFH AW AEH M 1 ¢
3 i EL B 3 8% 37 5 B IA Bl 60%~70% ) SK-N-SH 41 i
WATHESR . 24~72 h J5, AABCEHHEHARLEBHME
(CLSM, Olympus FV1000)73 #7458 45 2 PR g i 55 4L 3%
1.4 COX I ik
14.1 Western EliF  $2H{ SK-N-SH 4185 & A,
BCA VAW EIRE . S EEB#HIT SDS-PAGE, ¥
JEE, 4y 3hn COX I —#i1 : 800 (Santa Cruz 2 H]).
B- WzhE A —#H1 1 : 1 000 (Santa Cruz A #]), 4 ‘Ci&
B, HRP #7112 —#0 1 1 5 000 (FEEAF]), FiRiE
B 1 h, ¥981k % % 6% (enhanced chemiluminescence,
ECL)Z%.
142 COXItmpi e RiAZ (5 BEFRBH A
LRk 7 ekl MitoTracker Red CMXRos (Invitrogen
AT, A HRIRE R 50 pmol/L, 37 ‘CIRE 30 min.
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To I ¥ 5 FRIR IR YE 3 1K R CLSM MK .
1.5 SK-N-SH #H gk hi R 45 5 Bkl
R Z Y4 Fl%E % pEGFP-N1-COX 1 41 # SK-
N-SH 4 g 3% 35— K5, I NaN; (Sigma A 8)), %
LYW ESB RO, 16, 32, 64, 128, 256
mmol/L, H/MNKREHR 3 MNES, /EH 24 n 5, i#
AT B8 J5 R 1E
1.5.1 CCK-8 #| SK-N-SH £m .3 1% /& &9 tm feLi& HE
I CCK-8 (H AR S FA- b EFF A
FT¥E 10 ul, 37 CHLRE 2 h. UIEHFBTEN
%, 7EEEFRAX _EIEER 450 nm KA BITR LR (S HE
£ 600 nm).

1.5.2 3k KA E x4 M fm e F &M E(ROS)H
i W 4E NaN, 15 F 815 B R 5 Y fn ik 4

pEGFP-N1-COX I ij SK-N-SH 41 ffd, i85 40 il F
9 1x10° 4> /ml, IINBE ALY B B 5 ek il £ 5t
DHE (Sigma /A F)JL R, fF HLWE A S pmol/L, 37
CYEE 10 min. #.0FF% A DHE FERR, EF&
41T Hepes 2 rfi(Merck A F)). FAEAIIE
{X(SHIMADZU RF-5301PC)J & % fL I3 58 E

(}"ex 535 nm* A’emGlO nm) °

1.5.3 JC-1 % & CLSM H.% NaN, %t m e X b AR
B #eHh B IC-1 ¥ (Invitrogen A F)IIA NaN,

Y P BT 5 A0 40 A AR A LW 8 0.5 ug/ml, 37 Cil
B 10 min. FIJCMLE B FRIEL 3 G A CLSM
T
1.6 FZithAE

SPSS 13.0 i kA AL B E IR, AR B R E
HESER, BRI « irEERT

2 BR
2.1 EEBRNOEEIFNFEE

4 ki pEGFP-N1-COX 1 f)K/NAIh 5.4 kb,
5P RN BWENHAEEARL N
pEGFP-N1-COX 1 £ X B U K 3t e bk g el vk 04,
43 IAE 4.7 kb F10.75 kb &b & — 44, H A BRKR/N
BEWR—F(E ). #HE R BT R E
ARIEH A, ZEHREFRNENT, i€ CoX 1
EEAFBRIERBEAN, HFHERERE,
2.2 pEGFP-N1-COX 1 HiZFiAH kSR

e YLj5 24 h, COX I KA BH 3 hn, #3448 h it
CLSM T 87~ BT B ek R, WIWLER B304y 5 2
R IRTERS, EIHEGRIGEATN, BATHLME

1000 bp —m—

500 bp ———m

M 3 2 1

Fig.1 The identification of recombinant plasmid pEGFP-
N1-COX 1

M: marker; 1: pEGFP-N1-COX I recombination plasma; 2: digested
by EcoRI and Xhol; 3: pEGFP-N1-COX I amplified by PCR.

1590% LA L. £ 72 hi, BF SK-N-SH Zi i 145
SFHIERH, S04 THBREN COX 1#EET —
R40H, B BN R R, BRI AT
SRS, JFEEERII M aY. T EAR R
ARFERIG(E2).
2.3 COX I RiERIH
23.1 WesternPiEed|  REF PRI Y pEGFP-
N1 % Fhiff) SK-N-SH 40 142 Western ENZ 5347 B 7R
NE RN COX 1RE, SXRAMTAAM, ¥
#. pEGFP-N1-COX 1 48 h ff) SK-N-SH 41} COX 1%&
EHEFR, T B- NahEAREBUAKE3).
232 WA COXTHARXZIL CLSM %t
MR B RGEBAFER B EED ZENEHN K
KN, H 5L AERAEREES, @RRENES
Jia) 7 51 BA B AR o 2 DR ) IE A R 1A (B 4) .
2.4 RSN ERGEBE KR
2.4.1 CCKS8 &z mpesgsiEh NaN, "J B &
HEI 4 A . BEE NaN, IR R0, ¥ 4« pEGFP-
N1-COX I K40 a7 A 5 G i 40 B ) 35 80 B BRI,
F BRI AR B VR AR . 256 mmol/L NaN,
YEF 24 h J5, 54 RTHI SK-N-SH i ffaMith, #4¢
pEGFP-N1-COX Tf40 f R 30 th AR %4 45 =i B 40 B viE 0
(P<0.05) (A 5).
2.4.2 NaN, 5} SK-N-SH @@ A ROS K-F ¢4 %A
SEH R IR, 32 mmol/L NaN, fERIR, REHLH
SK-N-SH #4129 ROS /K FFH &3, 128 mmol/L









B UTEE E RRIE COX I ThREME T BB B R TSR A T RE R AT 365

J&, IE % SK-N-SHAH M it 1 41 (2 58 e s — sk
SOCFTHUR, RIS RRE s B B 2tk fk, H iRk
HIRERS . TS CoX 1 XRANABAENEBE
NaN, H R K m, RIALRAEN IC-1 HIRERE
BB & 7).

3 it

EFFK, COX TEFT/RZ BB (Alzheimer’s
disease, AD) KR H HITE I Z#T LB AN ER S,
LT FAE R, AD BE LR AN COXEHRIAEF
FAER B B0, B A S HER COX TETE
B AT R S BOE SR A A R N IR LAD
¥ FE AR

NaN, 24 H T2 ki ik COX fyts R, H
RS I COX v 1 BB e b iR S AL BB 1L,
AR, W A mEMAER, NI51E RSN
B, K. S84 F NaN, o] SEEWM R COX
A TR G R IR, AR SR
FEBHMIKAY SK-N-SH 4 itk 5 NaN, LR &, DI pf
ZRAT AR P A S 40 AR A 3N, AT A 2 HH B
FAESRLE T Rl i SRS IE 3 AE K M 4 40 i 4
R, ¥R, NaN, /EFMBGEIRE Y 256 mmol/L,
TESLVR BT, SK-N-SHAH i (122 KLk Th BE 2 B HiE
REEEEEK. AR PIERINHYLT pEGFP-N1-
COX 11# SK-N-SH 4 fill 2 G5 & = & NaN,; #3R 1
U, X 7] §85 DHE #4F = ERMBE I & 70,)
K, TEWREE NaN, 41 fi/= 4= ROS 7] g H e
Mgz 7, dEEMH,0,). S5 8 HE(OH)
i EAHE B (LOOH) % .

AL COX I —B EETREX FEE (6 481
~7 088 bp)HHT &L, COX 1 £—H G EF{BBEZ AU,
BTV SCHRTR T8 AH ¢ 4 R o e e va M R B /D X3,
MEFEERBIT RS ERINFR, BATY HE A RS
MIEFE T 182~396 )% BKAL B AT SR (A %05 T 3
BHATER TSR, HPaE 4 MIGEM S, 240
PREEE AL AR R ) B8 B DX 3, HAEETE D)3 & COX
1 R B e SUIE B H B S vd e B/ X B i) E
A COX I R8IE % RIE RN XAEE WA, AHF5
{§H pEGFP-N1 {E A RIEE A, ZBBISER
E 41 iy 5% B (cytomegalovirus, CMV) A 51 F, Al {##
NI 2 SUREAL A BN R R BT BN A %, B4
3' I B ¥R 1 FE IR AT 3G 3R 4% 6. 9% ) 2R 1 (enhanced
green fluorescent protein, EGFP)Z: [, EGFP 1 488

nm BUR B AL RETE A B B4R €050 0, TEAAFN4E M
W BB 52 & A b B ARSI ROt . BTSN
HWMERREANEL RS RAEEENRE M, XF
BERFEFEM.

K5 YL i) SK-N-SH 41 i3t NaN, 428 )5, 41
P B R L A R EL AL B 8 25 R4k, ThisE H IRRERS, k%
P COX 1 BRI 40 i fE B B AE R NaN, #r R
ml, MITE&7R COX I ISENMAMBHIEZAER
KEgm, 3 B &M REFEM CoX 1 RiEHIHIEL
RERSHARINAEZNEERNE. 44, H
FARELE J X coX I MEEINGEX BT T REM
B, X COX T FoAh X 35875 38 4 Rk b A GE R 1
BEAETHR, R EEE EMEEyLs A5
AN, {BAHFF N T BT 2R AT PR IR YT
BERUC R IR T — @ MSERAKE, IR A IRIRDIEHE
BITHERRETES., FRANEBERM.
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Targeted Expression of Domain Regional Fragment of COX I Gene
Alleviates Dysfunction of Mitochondria Induced by Sodium Azide

Xin Hu, Feng Tan', Yin Xu, Yi Zheng, Jian-Xin Lu*
(School of Medical Laboratory Science and School of Life Science, Wenzhou Medical College, Wenzhou 325035, China;
'The School of Basic Medical Sciences, Wenzhou Medical College, Wenzhou 325035, China)

Abstract To study the protective role of targeted expression of cytochrome ¢ oxidase I (COX I) domain
regional fragment in mitochondrial dysfunction and oxidative stress of SK-N-SH cells resulting from sodium azide
(NaN;), a mitochondrial targeting sequencing was inserted into domain regional fragment of COX I and the plasmid
pEGFP-N1-COX I was constructed and transfected into the SK-N-SH cells. The studies showed that the expression
of COX I'markedly increased at the time of 24 h after transfection and persisted up to 72 h and directional expression
of COX I domain regional fragment could not only maintain the mitochondrial potential but also inhibit the toxic
effect on proliferation of cells induced NaN,. These data indicate that COX I domain regional fragment could prevent
the cells from NaN, toxicity, which may be related to the maintenance of mitochondrial function and inhibition of
ROS production.
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