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Mitochondria gene expression in human liver cancer cell line SMMC-7721

WANG Jie, WANG Xue-min” , LONG Jian-gang, YU Jun, WANG Zhen-cheng, JIAO Bing-hua (Department of Biochemistry and
Molecular Biology,College of Basic Medical Sciences,Second Military Medical University, Shanghai 200433, China)
[ABSTRACT] Objective: To observe the mitochondria gene expression in human liver cancer cell line SMMC-7721. Methods:
Four pairs of primers for multiple PCR were designed according to the sequence of human mtDNA with primer premier 5. 0 bio-
soft. The primers were then used to amplify D-loop region and the gene ND6., ATPase8-ATPase6 and 16sRNA. The expression
of D-loop region and the 3 genes of mtDNA in SMMC-7721 was measured by RT-PCR,and the results were compared with those
in normal human liver cells (L0, ). Results; Compared with those in L0, cells, the expression of the D-loop region, ND6, AT-
Pase8-ATPase6 and 16sRNA subunits in SMMC-7721 cells was increased,and the expression of 16sRNA subunit remained un-
changed. Meanwhile, there was difference in the transcription of H-strand and L-strand of a certain gene. Conclusion: The mtD-
NA-encoded polypeptides are enzyme complex subunits of the oxidative phosphorylation compound,and their aberrant expression
harms the oxidative phosphorylation capacity of cells and leads to decreased synthesis of ATP,which may be one of the reasons
for glycolysis of SMMC-7721 cells.
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37T CHEEFAM T .95 %2 +5%CO. T3 H For-
ma Scientific 23 A Ak Bk 55 55 4 B R L AR K%
JEL 1.6 10°/ml, 0. 25 % () g 26 1 37°C Ak 1
min, BT AR 4 B 2 180, DL 20 2% B L AR
YifE .2 d 3 1k .3 d 40 1 K. TRIzol Reagent
(Invitrogen 23 F]) . i 7% 5% i 7 ¥ 1 TaKaRa 2\
PROEALHEA AMV 30 55 SRl RNA R 30 57 45,

PCR {7 J&: i TaKaRa 2> @] 4244,
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Tab 1 Primer pairs used for PCR-amplification of mtRNA

Site Primer Sequence(5'—>3") Tm(T/C) Product(bp)

D-loop L1 CCC TTA AAT AAG ACA TCA CGA TG 56. 6 426
R1 GTT AGT TGG GGG GTG ACT GT 60. 3

ND6 ND6L CTC CTA ATC ACA TAA CCT ATT CcCC 58.6 524
ND6R TTT CTG TTG AGT GTG GGT TTA GTA 56. 8

ATPase8/6 ATPase L CCT CTT TAC AGT GTT ATG CCC 58.0 841
ATPase R CAG GTA GAG GCT TAC TAG AAG TGT 60. 3

16SrRNA 16S L TCC TAA ACT ACC AAA CCT GCA TT 56. 6 437
16S RGG TGG GTG TGG GTA TAA TAC TAA G 60. 3

1.3 #m# mtRNA #9455

1.3.1 “Zhtkmynw Kaif LR L s, 0
FE W W 5 7 Eppendorf % #, 2 000 r/min & L 3
min WA 40 T 45 iS5 LS & TBS 28 vl vk & 1
WL, FHUL STE Z2 0P M BE % 1 0, B DI & 4
Mfi,2 000 r/min,3 min; T2 MULTEH INAE &7 &
A B (0. 25 mol/L EEH¥, 10 mmol/L Tris-HCI,
0.5 mmol/L EDTA, pH 7. 1), IR I % £ 5%
A m AR 15 ~30 s B AW T 4°C,
1 000X g, &0 10 min, L LW, HEE 2~3 K48 L
$ i B AR, 4°C,10 000X g B 10 min, FF {5
PR UL TE B S bk

1.3.2 mtRNA &y FELR R in AS &
TRIzol X5 (29 500 D), Hl TiP kAT 20~30 X,
RIEHIRGHIRA) ; ZIREE 5~10 min, f#f TRIzol
FEA BHEME A 100l 5405, B 2R % 10 min,
PR # IR 2T 54°C 13 000 r/min B0 15 min, /N0
R E— 4 H ) Eppendorf & W ;M A 2 £%
RRTEK G, T —20C B H L LA 13 000 v/
min,4C, &0 30 min, WILTE., =BT 5,50 pl
DEPC 4b ¥ i /K E % , H DNase | B (TaKaRa 2
AR AL BRI P DNA, —70°C A7,

1.4 PCR AT KW AT A3 H mtRNA & BIRA
% DNA Al mtDNA  FeAT53 51 DL 4 %5 46 i) 25 DA )
1 f#% DNA R A /) 5 K 18StRNA 1 51 9
(1881: GCT TTC TAC CTA CAT GGT TGA
TC;1882:GGC CTC GAA AGA GTC CTG TA)
#EAT T PCR RN RAZBA DNA {55, 25 pl PCR

RBARZMTT  mtRNA B4R 1 w5149 1 0.5 pl, 3l
20.5 pul, 1 XPCR 2w, INTP 100 pmol/L,
Taq DNA R4 (TaKaRa 2 A2 2. 5 U, & W
R 2,

F2 PCRIMEEH
Tab 2 Condition for PCR amplification

Site PCR amplification
D-loop 94°C 5 min;94°C 40 s,55°C 30 s,72°C 40 5,19 cycle;72°C 7 min
ND6 94°C 5 min;94°C 40 s,53°C 30 5,72°C 40 5,19 cycle;72°C 7 min
16SrRNA

ATPase8/6 94°C 5 min;94°C 40 s,57°C 30 5,72°C 51 5,19 cycle;72°C 7 min
18SrRNA 94°C 5 min;94°C 30 5,55°C 30 s,72°C 40 5,19 cycle;72°C 5 min
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fiT% PCR W16 PR BCHEAT T 0 36, i 4T 7 13.19.25
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1.5.1 cDNA # & & FF 34 1R 19 mtRNA
HEAT5E — 2, cDNA ## 19 & i (TaKaRa AMV RT-
PCR kit),5 pl MWK R B RNA 1 pg.1 X
AMYV buffer,dNTPmix 1 p1(2.5 mmol/L) . 5§55l
WRAE LR 4NEWEET 8 &5 Wa5ENE
W51 #)) 5 pmol/L., RNase inhibitor 0. 5 pl, AMV
RTase 0.5 pl, 0% s SR A6 1F 4 42°C /KB 1 h,
95°C K 5 min., ARG W0 5% SERFLE A R, LA 2 fif
FEY 2.5 mol/L NH, Ac Fl 3 %5 By JC/K 2 B ¥ 3%
St siA  LUE KBRS S AL ANTP,
wE 2 W,
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PCR =¥ EAETF & 0.5 g/L EB (19 2% Bl 1 B Ig b
EEMEHL YK, 80 V/em, HLYK 30 min, 5AMT T WL 2% 45
IR, SRR 4 A 2l B IR 53 2R 48 CR g
BERE AR AL B R 48 Tanon GIS-1000) 347 4% 4 4
.

2.1 #mf RNA # E %X % oteE i &m
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Fig 1 Electrophoresis of PCR products of mtRNA
1:18SrRNA; 2. ND6; 3:16SrRNA; 4:D-loop; 5: ATPase8/6; M.
Marker
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BP0 T LR 2.3 43 B 19 #1025 A9 R
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Fig 2 Results of RT-PCR amplification after 19 cycles
1:L1;2:R1;3:16S(R);4:16S(L);5: ND6(L);6:ND6(R);7. ATP
(L);8:ATP(R) ; M:Marker

B3 25 MMERY WHE RT-PCR &1
Fig 3 Results of RT-PCR amplification after 25 cycles
M:Marker;1:L1;2:R1;3: ND6(R) ;4. ND6(L);5: 16S(R);6: 16S
(L);7: ATP(R);8: ATP(L)
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B & A ey OBl ) mtRNA Bl RT-PCR )
D R T AR R R PR G Rk L L vk g R an R 4 A
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Fig 4 Electrophoresis of RT-PCR products of
mitochondria mRNA of SMMC-7721 cells
1:L1;2:R1;3:16S(R);4:16S(L);5: ND6(L);6:ND6(R); 7. ATP
(L);8:ATP(R) ; M:Marker



B0 E WL AR SMMC-7721 4 RS 43 SR A 56 PR 3R 35 1 F 5T « 49 -

bp
2000 —

1 000 —
750 —
500 —

250 —

100 —

5 L0, ZHRa gtk p
mRNA RT-PCR # 1% 7= 4 i3 ik &
Fig 5 Electrophoresis of RT-PCR products of
mitochondria mRNA of L0, cells
M:Marker;1: ND6(R);2: ND6(L);3: ATP(R);4:. ATP(L);5:
16S(R) ;6. 16S(L) ;7. L2;8: L1

) B e A% 2 42 20 B SMMC-7721 41 i B2 1F
TN ML Lo, 730 35 B RT-PCR H1 K 2545 1) I
FE A, AT LR UL M T X B 3 R 36 A Y 2 )
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Tab 3 Comparison of electrophoresis of

SMMC-7721 cell and L0, cell products

Gene SMMC-7721 cell L0, cell

L1 161 82

R1 196 116
16S(L) 250 242
16S(R) 249 240
ND6(L) - 65
ND6(R) 134 70
ATPase(L) 101 68
ATPase(R) 119 86
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