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e fi{K DNA Btk SK-Hepl ZARE4E L R ik
RE RIS R EY S

AEH

REA ™

EZEEXREFHERE R, EIX 400037)

W"E #317 éi*i%DNA&kSK-Heplémﬂéz(wsx-Hepl)#%éi*iﬂiéﬁ#iﬂ (SK-HeplCyb), 5

Wit T KAk DNA Sk K5t AT A i S R AL 69 B0

VAIE"F AAn MR A SH R RALRABAK, R

R B akb7 k32 % p°SK-Hepl 0t K44k 4% SK-Hep1Cyb, +v4 PCR. Southern # X A&
Western ¢ 34T 5%, MTT 0 2 4 kW &, Transwell 330450 4 42 £ 48 /7, Western £ 44
WA T-48 % & 4 Bel-2 A7 Bax #9 & A H /L. PCR. Southern ¢ X & Western 78 RiEE R A H E T p°SK-
Hepl fmfiadt &A% SK-Hep1Cyb. 4 SK-Hepl #= p°SK-Hepl 4@/ieAatk, SK-Hep1Cyb 4mf0BH4K
te3gatia) s R K, A Kk ERIER, REKR AR TR, AT A TH,; @ p°SK-Hepl @ie 54
etk kg B H5REMEAARIER, WATHR AR, RABRBEBRARAELT p°SK-
Hepl # &4k AR, SO @EMBEHMALR A A KEE., RERSH. WATHRAVITH.
L A24R DNA 4745 5P AT 7 I B M AR ST R %, Mk ELEW BA IR 05 BT 84 B R A

X52ia

SRR IIRANE, 25T ARANES IR
HISEEL, weEEBAW. BT FE. BR. 2R
MK SRS AAEE). WHLRETEY, 2
R T B2 BB 4 L IR AR AE 2 —, SRk
DNA (mtDNA)FRAZ T2 F >0, BFFTRH, IE
HHRERAARNENATFEREESR. KAk
RUGRESEMREEN, SEEMNNEMERE
HREFTREREMHNAERE. BiEARESER
40 M R & T2 A 24 AT 0 O T RER IR R VR PE AR AL, 12
THRERSPIRES S T BRI R. H TR
BT A5 00 iR 4 AR SR B R R, BRATTRA i/
W SNE LR A4t 4E, #I T SK-Hepl1Cyb 4,
MMM ERERE . RREES . ATHREARE
YEXT ELRFSE, #R1T mDNA R0\ 40 it %
R F 0.

1 #REA%E
1.1 ¥

ABFE SK-Hepl 41 itk B+ E R 2B LigA4
RE R Y E S A YRR . &
K FEE(DMEM). R4 M5 H Gibco BRL A,
AR, TR EEEM N A Sigma A7 . K&
5. PEG1500. —H T E Amresco 2.

2K 1A DNA; BE &40, e, SRRl

JEJERE . FHERAT4E W B Roche A F] . 4 it
B EEHEEEEAT. EHACOX I B
Pk, BPIA Bel-2 BgEHA. RITA Bax £ 5%
RBEHLARFI RPN B- MishE A B S B Santa
Cruz A #. BREENY B 5 Bdbt e
& HF/A5]. Matrigel B B Becton Dickinson 2 & .
Transwell /NE 1 B Corning Costar A ], FRHIMER
Y& EcoR1 ) B NEB A 7). 41 ffi5E K41 DNA $#2EX
RF&E. PCR Y4tk i AF &M H Omega A F].
Southern EliZibRic 5 HRF &M B Pierce A ],
MREREMET (COX ). ARBRAIMLET
(COX INHE B OH &
1.2 4ApELESF

SK-Hepl Ziffi7E DMEM #5574, & 10% G 4-1L
. 100 IU/ml HFEE. 100 g/LHEEEK, 5% CO,,
37 C4&MF FHEFR. Zpifk DNA & SK-Hepl 412
(p°SK-Hepl ) ALK EFHFF. REFEN, L&
DMEM ;3854 & 100 pg/L AERER. 50 ug/L R
WERE, 15% R4 MLiE, 5% CO,, 37 C&MHETHFR.

WA B 59 2008-10-27  #:5% H 7 2008-12-02
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1.3 p° a5 m/ MERLE

1.3.1  f ] 8 E S R OCERROE 777 2 B I
MR FRBKIL(7~20 ml)IEE T R HLEE T EiR K
& 1~4 h, O 1/10 4F#7 0.15 mol/L NaCl. 0.1
mol/L #I#®4# (pH 7.0), 4 C, 150 g > 14 min.
W E3/4 8 & i/ MREIIMEE, 4 C 2 300 g&5.0230~40
min, M40 K758 TH U/ MREE, FRUTELL 10
ml 4 78 57K B & (0.15 mol/L NaCl. 0.015 mol/L Tris-
HC1 2% pH 7.4, 25.C).

1.3.2 485 p°SK-Hepl fmfties 44 SK-
Hep1Cyb4 ffa: Il /MRBR(1.4x107~4x107/MTE15 C
2300 g &+ 20 min, /i RUTIEE 3 P 2 ml p°SK-Hepl
(105 ~105 /), 160 g B5L» 5~10 min, B R _LIEWH,
YTIELA100 pl 2B 2. —FE(PEG)% (S g PEG 1500, 1 ml
10% —FHE T, 4 ml DMEM)R &% . SEKE
1 min, &%+ 1A 10 ml DMEM #¥(& 100 pg /L
AEER. 50 pg /L REERE, 10% JA41ML1E). A
BB FT 5 A 50 ml B F, =R 58 A%
R E(DMEM & 10% FR4-M7E, A EWEER. R
WERE). LEFEREFE T R)E, TR LA E
& 40 B 5T B TE A o

1.4 SK-HeplCyb ‘AL E

1.4.1 Southern X (1) DNA{RER #Z4Hffufu
2% DNA $#REUAF S#A/EFRT, M 5x10° M4 32
EUEERI 4] DNA, M LI ETHIUTE Asgon Asgo K
HHEEE, i DNAAFEREER, FaT -20 CE
f&H. (QPCRY I RHEICHERS, R PCR Jiik
SR COX 1. COX II & G3PDH. 51417510
# 1. ¥4 SK-Hepl. SK-HeplCyb & p°SK-
Hepl iK1 DNA & 100 ng. 2.5 pl 10xPCR 2%
M. 200 pmol/L dNTP. 5[#1% 10 pmol/L. 1.5
ul 25 mmol/L MgCl,. 0.5 U Taq DNA FR&58§, K&
WK BARFR 25 ul, YRAIJE B0, BF PTC-100 #
TEFR Y 1. FEIREAF: 94 CTAEME 5 min; 94 °C
A 30s — 55 CiB A 30 s — 72 °C iEMH 60 s, 3L 35
ANEIF; B J5 72 "CHEAH 10 min. HX 5 pl PCR =#14

1.5% ZRRRRERERS Ik 8, HRT 20 CR7F. (3)
Southern 43¢ H{ SK-Hepl #iffi. SK-HeplCyb 4¥
HaF1 p°SK-Hepl 41l DNA % 6 pg, UL EcoRI X3
41 DNA #H17BEY LB, BUS pl BEU) =4 B ik WL 2 1)
MR &8, SR, LK. BBRAKRSELA
s, BIF=HIR 0.7% MBEREERER: 60 V LR FL ¥k
4~5 h, BEFERS . BRATHE. BRI, 20xSSC AEH
LMW, BREEK D EH DNA FBEB 2R iR
Lo %M Pierce WA S ERAIETE R K FHBENLE 1 91iZbRid
Y EBRE COX 1. COX II N2 G3PDH, ¥#5id
HIREH 5 B RIEZAT, W RIE BRI & .
1.5 Western 2¥3%

. FH £ 23 40 P S8R W 4 51| 344% SK-Hepl 401 M0
p°SK-Hep1 #H AL F1 SK-Hep1Cyb #H ff 75 2| 40 ff 5 &
H. V4R HBSA) IR R, %D ETR R
ITEEREE. BEMNBSXLAEQKRE, SFfFE
B 20 pg, 10%SDS-PAGE 43 B, Tk ENT
PVDF [ b, A& . 1500 #% COX II
—#%1, 1 11 000 7% Bcl-2. Bax 1 B- PlshEH—
i, 52L& ARAER PVDF 4 CREIR. 1:
10 000 AR BAR L EALIBEFR DI — 91, ZEEE 1 h,
B ECI ZHF, 76 5 min W B ER, BAEHRTH
J&, iIBF4 R . Quantity One B4 #7 R4 (3£ H Bio-
Rad A R)HAT&HFBOCESHT,LLEHER Bel-2 5
Bax & KW ELAE#AT 4047 MERIKAMES 31K
K B1E .

1.6 HPEEACIKRTNE

B x4 K #IH SK-Hepl . p°SK-Hepl F1 SK-
Hep1Cyb 4l Bl & i 5 1 BT 44 5 i % 6x10* 4 /ml
B4 s v . 53 A T 96 FLAR, B L 200 pl
(1.2x10° 4~/ £L), && 6 M FATIL, FH MTT &R
WFEE . EEES R, LR TERUS LU FRI 8] AR AL
bR, WOCREEE A PALYR, H M EKHiZR. REH
FECh 6x10° A /ml, W4 SR LT | ml EMZE
24 FLAR T, FH A pER 157, EF 5% CO,, 37 C
BFRFENER. N1 RFERASHIERERE, @

Table 1 Primer sequences

Primer

Sequences (5'-3") Products (bp)

COX1 Upstream ACACGAGCATATTTCACCTCCG 336
Downstream GGATTTTGGCGTAGGTTTGGTC

cox 11 Upstream ATCAAATCAATTGGCCACCAATGGTA 297
Downstream TTGACCGTAGTATACCCCCGGTC

G3PDH Upstream ACCACAGTCCATGCCATCAC 500

Downstream

TCCACCACCCTGTTGCTGTA




i EH S 001K DNA Rk SK-Hepl 41 i 5 AR R IR ST R A A 0 109

M HARCCH SUE 4 A, SRR R HER 3 FL, THE
Bfl, ELS K. EICERETHE BRI .
1.7 Transwell {01521

Transwell /NE(EFL12 0.8 um), FEFFHRIE I N
A 500 ml I K NIH3T3 B35, /N EEZ A
100 pl Matrigel i2(1 : 1 %K), fFAIY5 B HE -
% B VAL EF O 40 L B (Sx 104 AN i) In N /D 3B 3F
SEEBEER L, 5% CO,, 37 ‘CHEFF 36 h J5, BRES:
/NE AR Matrigel & K& RAZIE 40/, To/K B2
SE, B ERE, AR TUEFLRHEATES AR
] 200 fEHLEF T B4 sk, LMR 4t i B = k40
FIRZRN . A KRFATER3 NDNE,
1.8 FitFEabE

K F SPSS 10.0 ¥4, 1T t YIS F 2 K5

2 #R
2.1 PCR ¥ 1

COX 1. COX I % P9% G3PDH 7 SK-Hepl
SK-Hep1Cyb 40fu 3y ul ¥ 84 B AHN I 4 77, T
p°SK-Hepl AR RAS K HHITEE(E 1),

Fig.1 PCR products electropherogram
1: Marker (100—600 bp); 2, 3: SK-Hepl1 cells; 4, 5: SK-Hep1Cyb
cells; 6, 7: p°SK-Hepl cells.

SK-Hepl SK-HeplCyb p°SK-Hepl

e el

G3PDH probe‘ camnus

Fig.2 COX1Iand COX II Southern hybridization

2.2 Southern 23

EYIESFHIFFIC COX 1. COX II ¥4, th¥k
HERBRFERL . FENCOXI (7.3 kb). COX
II (7.4 kb). G3PDH (6.1 kb) Southern 7<%, 45 %
BIR, SK-Hepl #1 SK-Hep1Cyb 4 7] I COX 1.
COX II ZA5 4, p°SK-Hepl AR RAS &£ H K
TER(B 2). LRI DAHEE p°SK-Hepl 40 il Nk
&I .
2.3 COX II Western 2* X4 R

SK-Hep1 #1 SK-Hep1Cyb 4 ffia] . COX II Z¥3
%, p°SK-Hepl 4t R . S & HITE AL(B 3).
AT AR SE Zekiik DNA 43R A IhAEk B .
2.4 PR KIRE

DA SR B (8] R R AL bR, DA s 5% 1~5 RIIR
FEE PR, LRlEKIEZ(E 4). HEKH
SALEN, ZMARNEFEHEER, SK-
Hep1Cyb 44K 518, 1M p°SK-Hepl 4 A=K &
. SK-Hepl 408 p°SK-Hepl 40 ffifl SK-Hep1Cyb
40 P B AR A5 G BT 1) 23 Sl - (25.240.2) h.(20.9+0.4) h.
(33.4+0.1) h, =E WAL ER BF (P<0.01).

Fig.3 COX II expression
1: SK-Hep1 cells; 2: p°SK-Hepl1 cells; 3: SK-Hep1Cyb cells.

14T _e—SK-Hepl
2 b —0—p°SK-Hepl
’ —&— SK-Hepl Cyb
1.0 |

g 08

<
0.6
04 T
02 F

Time (day)

Fig.4 Cell growth curves determined by MTT
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Fig.5 Transwell invasion test (200x)
A: SK-Hepl cells; B: p°SK-Hepl cells; C: SK-Hep1Cyb cells.

Table 2 Invasion test of the cell lines

Cell lines Transwell invasion test
SK-Hepl 28.2+3.8
p°SK-Hepl 36.8+3.7**
SK-Hep1Cyb 21.6+4.4*

*P<0.01, vs SK-Hepl cells; **P<0.01, vs SK-Hep1 cells.

2.5 Transwell A% Z&L18

AR RK 4 R BIR, p°SK-Hepl 41 U2 726
S &R, Tt MR %, SK-Hep1Cyb 41 iR 325k
H1&E, {&F SK-Hepl K& p°SK-Hepl 4Hffl. =4
MM R ZERA BEHWP<0.01) (BS, £2).
2.6 Bcl-2. Bax Western #3458

Western ENiZE B- ULz H. Bcl-2 1 Bax &H
4 TR K/NrHIK 43 kDa. 28 kDa F1 23 kDa, Quan-
tity One B&53Hr RGE5r# /5, =F 40 Bel-2 5 Bax
45 IR BE I HL 1B (Bcl-2/Bax) 4 Bl 2 : SK-Hepl 4 /2
0.53+0.06. p°SK-Hepl #41/80.61+0.03. SK-
Hep1Cyb i1 0.43+0.05. BT Bax 55 Bcl-2 7
¥R AR AT SEERBCl- 2340 A T I ThEED), FUR
ZREER &, ARPTE TR R, B HE
B4 FT AT 48 31, p°SK-Hepl S MIHTAT-RE J158, TIHEA
EHE LR SK-Hepl Cyb AP T-RE hIRZE .

3 i

FL7E 1930 4F Warburg B3 tH KA Th R A 4]
R FBA ML, SIS 5 HERIRE, HEE
DLYE th % HEEHE B8 mtDNA R 5308 EH
FEERRXR, RFFRF, RATLL PEG 1E 4 BHEH),
K F 41 MRt A, R IEH A ML/ MR EE A p°SK-Hepl 4
M, BINEESL T S A4 it 2 —— SK-Hep1Cyb,
PCR. Southern %3 & Western %38 %} 40 futs &Y i3

1 2 3

' B-actin

Bcl-2

Fig.6 Protein expression of Bcl-2 and Bax
1: SK-Hepl1 cells; 2: p°SK-Hepl cells; 3: SK-Hep1Cyb cells.

ITHRIE, HhE LR IREE NN

%} SK-Hepl. p°SK-Hepl Fl SK-Hep1Cyb 4 il
AW 2EAT AT X AT B, SK-Hep1Cyb ZHAEAE
K BB B T R, BEAfEIRS [R]3E K, T p°SK-Hepl
ARAEKEZIHE MNP, Transwell AR RLH R
7~ SK-Hep1Cyb 4 iR 2256 /1B & T B#, T p°SK-
Hepl 4R AN R EFA M MEIGIR. RZ mtDNA
FAERHIES, TEH mDNA 45, 508 Rt
FHE mtDNA R4 A F LR, p° HRE
E WA T AR B8 700, Fi 41 4% ki ik DNA
BRAR, T REGRADAH LA IA PR R 5 &Y 54,
FETREETHRERIRERS, KX F U BERRLTIRE, ATP
TES R BB = A . AT T A M N AL B
PR A PR AEK B 240 O B A B0 e R 4 PO 32 B3t 38 A AR
#Hou, £EEMNEREI TR R RERES 50
REZWHEM, #E5EABERILEERBIR—3.

R 0L 53 45 52 i) e YR8 40 P 3R B F L A1 1 A B
T RHF Western %35 X% 40 ff P 8 T- 4855 A Bel-2



T B35 004k DNA SRk SK-Hepl 4 M F S b AR RU A L R AW HE AT 111

F Bax RXAHATRII, J## it Quantity One B 7 #7
RYx =R Bel-2 5 Bax &8 K BE 1 L AE3E4T 4>
M, =R Bel-2 5 Bax 47 2K FE (0 B0 43 31 2
SK-Hep1 4} 0.53+0.06. p°SK-Hepl 4iffZ 0.61+0.03
SK-Hep1Cyb 41 0.43+0.05, HHILFRATIAK, LR
MM EIEF LRATIRE S, PUAT R TR, Bel-2
I IR B B I R T L Ak 1 R T M T A R B A T
PR RE/ER . Bel-2. Bel-XL FHIFET-BEARK
ORI SRR SN ST R, TRV T Bel-2 KK,
Bax. Bak if5 3 AMEEE G, AL TE T ML
RLAARENLU2), Bax F1 Bel-2 i3 i MY B R Y5 — 3R
PRET AT, 2 Bax B FEE _RIENES
MM T; Bax 5 Bel-2 R IR BRI T
Bcel-2 #HI4 A TR ThEES . Bel-2 5 Bax EHE
FIEL R e B —H 4K (Bcl-2/Bax) 5[/ — R4k (Bax/
Bax)HI U, X5 o2 40 MR T ) 5 R M A S B4R
A, EH A Bel-2/Bax K EL 22 1819 4 USE T/ AT
A E AR, p° 41 M REA 4 AR A B B BT
T-fe 11, B EE Rk mtDNA 40 oS8 U E 245
WAHMPER . 400 P A 22 0L 145 FE AT e 40 P <ot
FLh R 2 R BURFR 10, BREFACK p° A
MBI T 8571, 5 ROS F=Au /b AR fh Sk fh
WEW BT R ERBET- R X, AT
¥ 4Kk DNA 19 SK-Hep1Cyb I M S -8 1 F
R . A 22k 1A DNA 278 1) RS 4 g F 2 ki /& DNA
BREKHT p°SK-Hepl 4 U E1H BB HIPUH T RE ST .
RS R B R B AR R, T e 40 il o xf
AN 2 HE A TCEEBARIE N, 2 5B IEN
BgR k3G in, W S EE (hexokinase, HK) A B2 f#
BRI — A RERE, 7R84 M P MY HK RIA )
B SATEMEREE, T HHK I Rtk A4 7 sedsn, 4
BHBEAREREBRT, NRRIEEBHER.
ANT RN TR AN R IEE T, M F ADPRIATP
HIAHe, ¥ ATP 2B MR+ . ANT-1 £ IEHE A
o §) 2RI T ANT-2 (IR %, 40 ANT-2 [k
BN 7E 1.5 40 i R 4 i i E A b it RE 081, 3
SR AR B8 40 BT B ANT-2 58, DA KR
LRRG R ATPHZ BT, 4 41 AR iR A
. AP0 mtDNA SRAHH T 6 2t
16 TN 7 A P SR AH S B SR B W i R A M Fr sk
EFI#R . PFUET-Bel-2 EA 54 EMEMET-X
REY], o230 40 M 5E, FHI40 ML T, {F 4 AR
R 2R, MEAI A RBT HXEANH

RN, p°SK-Hepl 40 fu$iIH = Bel-2 FE A RIEHH
B, MEMR, FUATRENYR, SRR
F¥o HBLBRATIA N Lk ik DNA RAZ B K f5 e 4h
MK, RERPUHT NG ERLHETE
BAR.
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Establishment of Transmitochondrial Cell Model for SK-Hepl mtDNA
Depleted Cells and Its Biological Characteristics Analysis

Yu-Qi He, Xian-Long Ling*
(Department of Gastroenterology, Xingiao Hospital, Third Military Medical University, Chongqing 400037, China)

Abstract To establish p°SK-Hepl1 cells transmitochondrial model (Cybrids) and analyze mitochondrial
DNA (mtDNA) depletion on hepatoma cell’s malignant phenotypes. Normal human blood platelets were used as
mitochondrial donors, and polyethylene glycol was used as fusion promoting reagent to establish transmitochondrial
cell model. These cybrids were confirmed by PCR, Southern hybridization and Western blot. Cells growth status
and their invasion capability were detected by MTT assays and Transwell chamber respectively. Western blot were
carried out to analyze the expression of apoptosis related protein Bcl-2 and Bax. PCR, Southern hybridization and
Western blot confirmed that cybrids cells had objective fragments of mtDNA and positive COX II activity. Cybrids
cells showed lower growth rates and less invasive capability than SK-Hep1 and p°SK-Hepl1 cells. Otherwise, p°SK-
Hep1 cells had higher growth rates and stronger invasive capability than its parental cells. The ability of apoptotic
resistance was highest in p°SK-Hepl cell but reversely in SK-Hep1Cyb cell. p°SK-Hepl1 cells transmitochondrial
model was successfully established. The cybrid cells showed lower growth rates, less invasive capability and
decreased anti-apoptotic ability. Damage to mtDNA might have an effect on malignant phenotypes of human hepatoma
cells, and those might be reversed by transferring normal mitochondria to the mtDNA depleted cells.

Key words mitochondrial DNA; cybrids; hepatocellular carcinoma; malignant phenotypes

Received: October 27, 2008 Accepted: December 2, 2008

This work was supported by the National Natural Science Foundation of China (No0.30470865) and 1520 Foundation of Xingiao
Hospital

*Corresponding author. Tel: 86-23-68774204, E-mail: lingxlong@yahoo.com.cn





