o R 40 A 4% 244/ Chinese Journal of Cell Biology 2017, 39(9): 1188-1195 DOI: 10.11844/cjcb.2017.09.0062

ZRIRDNAZ B A EIRYA f R A AR B R L

BT EAME B K A DHEE ANEE P A EFT K 5 % K

(TR AN FE P A 2B, TR 215123)

BE  ZHR R R4 T4 (ethidium bromide, EtBr)st A K A 4K A it 7 a8 it (HaCaT) AT
5, RART-PCR%. MTTikFefE AR %k 4 &3 R BE 6% & EtBratHaCaT 4@ it £, #2 Ak DN A (mitochondrial
DNA, mtDNA)# N £k 49 %A1, 22 2 R FImtDNA#E N #% B ¢9HaCaT40 A2 R! . 4 R 27, HaCaT@mfi0.2
100 ng/mL#=50 ng/mL EtBr4 51432210 A&, @i st & MA AL T2 o i8] 6938 KR A 2R, BN 438 T
JRiZHT R, 3 ORI, A A K, WA G R, LA mIDNAZL B 698,V , 4afegga
REYP R T, RIPCROMTERE T, 5 RL4E, 50 ng/mLA2100 ng/mL EtBr&t #10 d49HaCaT
28 it F , mtDNA 9 5 0 35 31KV T 52.9%F297.6%[ VA & #5 ARKDNABL S5 | (mitochondrial NADH
dehydrogenase 1 gene, ND1)45 H it B -3-55 B2 B 254 (glyceraldehyde-3-phosphate dehydrogenase,
GAPDH)#) teAl k 2 ~mtDNA# AR 3% M AL T A ML), ARG R & 2 7, & 4EHaCaT4m il ¥
T3 A A0 T4 & KR4, 100 ng/mL EtBrit 2210 d/E ¢9HaCaT2m i b, BMA T B4 E4
KRB RIR Y. 45 EATR, iZ AR AER T HaCaT 48 e ¥T 18 i EtBrif F-4% s 3 Fx sp 28 e, HL
EtBrik & 5 HaCaT 48 JEmtDNAE N 4569 TALE—Z 80 B N AL F T £ A,

FiIE ZRIADNA; ZER/ADNABR K HaCa T L 5 ; R4k 24T

Establishment of HaCaT Cell Model with Different
Mitochondrial DNA Numbers

Ni Yiping, Wang Xiaojuan, Sun Yidan, Zhang Li, Ma Chenxinan, Liu Jiting, Yan Rui, Tao Shasha, Zhang Jie, An Yan*
(School of Public Health, Soochow University, Suzhou 215123, China)

Abstract In this study, the HaCaT cell model with different mitochondrial DNA (mtDNA) numbers was
established based on ethidium bromide (EtBr) induction. The copy number of mtDNA was identified by RT-PCR,
MTT assay and Janus Green B staining technique. The results showed that the cell morphology changed significantly,
for instance, the shape of the polygon was gradually rounded, some cells became smaller and the edge of cell were
not smooth, after HaCaT cells were exposed to EtBr for 1 and 10 days in 100 ng/mL and 50 ng/mL dosage. Along
with the decrease of mtDNA number, the cell proliferation efficiency decreased significantly. RT-PCR analysis
showed that compared with the normal control group, there were 52.9% and 97.6% of the mtDNA copy numbers
in the HaCaT cells which had treated with 50 ng/mL and 100 ng/mL EtBr for 10 days, respectively [the ratio of
NDI (mitochondrial NADH dehydrogenase 1 gene)/GAPDH (glyceraldehyde-3-phosphate dehydrogenase) to

the relative copy number of mtDNA changes]. Janus Green B staining showed that the blue-green mitochondrial
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granules existed in the control group, which meant the mitochondria remained normal activity in the control group
cells. While there were no blue-green mitochondrial under the microscope in exposed cells, indicating that EtBr
could induce HaCaT cells changed into p HaCaT cells. It meant that HaCaT cells could be successfully cultured
into p~ cell lines under EtBr exposure, and a dose-dependent manner was occurred between the changes of mtDNA

copy and EtBr exposure. In conclusion, HaCaT cells can be successfully cultured into p~ cells by EtBr induction,

and the changes of mtDNA copy number with EtBr are in a dose-dependent manner.

Keywords

FETE T BT A A% 40 i P9 1 28 060 2 ) Joit 4
10 1% BR AL AATP A J 1) 3 B 37 i, 25 0 0% % (1)
BT REEACUE. 40P T DL R 4R R4 A Y
PR B TP R 2 P E B AR AR . R
P W% B 2 — R 1) 1 32 S I R 3 PR T R 4%
FE — 5 I HE 2 T e B A R A R
SR T A% 3 4 S AR BROK, TR A ATP . 28 6
42 77 42 ROS(reactive oxygen species)f] £ Z R
JE, ¥ % 24% DNA(nuclear DNA, nDNA) 5 £k ki {4
DNA (mitochondrial DNA, mtDNA )X} 5 i # 1,
mtDNAK 6k = 20 8 [ R 47 1M 5 IR 85 1) P 4 XUk
IR, B 552 BIA A7, R, JLIeAR A B
5 TnDNA. BFFAR I, AR 2 Rl it Kk & (i
FUAR R S 45455 K T2 A 5 miDNA
T 2 AR 2 PR . I AE Ok, mtDNAZE A
FMEGRELZZ AR R WG T AT K2
(0 ACT . b R A O 5 0 L BIE AL R R
F ZlmtDNASR 2k B TG 26 i 1k T RE 1 p 40 fi 458 2L .
mtDNA SR 2K (20 i 2 9 W FemtDN A 5EAR Fir 35007 9
(73 T AL S D7 T4 AL 1 264 . 4K £ %€ (ethidium
bromide, EtBr)ffi N\ JEA% & [ -4 I mtDNA % T 2
PRAHEF 00 6 55 5 2 18], AT 5 mtDNA 1) BUE 2=
4B MBI mtDNA & 1 A0 % 5%, TinDNAF) & i Al
R HAZE W, HEDHRE S, FRLAMA
JFR T %40 B (HaCaT)p 4 H A5 Y, HL B A ff 455 74 v
mtDNA$E UUECH 3 T B0 P R il o 1 05, 1R
D FFEMDNAANFIEL H X709 &AL R R 2

AHF 5T LAHaCa T4 i v BE A 41 ffd, K FH EtBrifs
SEE 7 mDNA SR L [ HaCaT4H A A, ¥ mtDNA
B2k I HaCaT & X Np HaCaT. k& K FIRT-PCR
R4 R 25 G £8 B RS MIEtBrX HaCaT4H fimtDNA
5 DU 520, JE R MT TR I mtDN A i 2k 241 i 3
IS A, T IE mtDNA B 2 o 248 o 438 4 4 FH

mitochondrial DNA; mitochondrial DNA deletion HaCaT cell line; ethidium bromide

1 MRI5REE
1.1 ZHRESKIR

AKAE AN A T A PR F K2 R R R 5
H BH 45 SR
1.2 X7

ARSI i F R R 4 YR A £ BE(EtBr)(38
AmrescoAH]) TN EABREN(3E Bl Amresco A F]) R
WE (3% B AmrescoA 7). 4 g 4= 5 K ZHDNA$2 Bt
AR AR L) A R A ], SYBR Green
Mix(3& [F Roche /A 7). MTTHH g 3 5 K 20 o 75 P 46
MG S AL B EREA R A F]). Janus Green
B(3E[E Sigma 2 7)) Hlp i 15 7755 (3€ [ Hyclone A 7] ) o

W B 97 FE A 4> AL FE: 4.5 g/LIK B BEDMEM
B 7% (35 EHyclone A &) 10%f 4 1L 35 (3%
Hyclone s ). H/4E % = ( LB E = RAEVEEA
B 28 ) F10.25% )56t 1 B (_E 38 = R AR A
BRA D).
1.3 YHpEFRS 2R

HaCaTZH 5 s 77 T3 10% 624 % . 100 U/mL
T % 2 1100 U/mLEE % 3 FIDMEMH, 37 °C. 5%
COFAR P 75 . FRratif AR KORES RIFRT, #eFp KE
FRHE(E AR B EBrif) 5 T 15 77 58 gk g 77, Horp
X} HE 2 (control 2H) 9 AN s INEBrif A& AR 4H . FR 4 3¢
R, EtBrib 3K 5 DL K B 0] Jif 34 S 56 75 8 L3k
1L R e TS 6 25 AR B, i BT EtBrik 5
R[], 4k 2Lsens .
1.4 RIFETHNEp HaCaTAEF ST HIAR IR
e I 0 7R BRI A A e 1

# 450 ng/mLA1100 ng/mL EtBr4) H) 4L #10 d
J& BT HaCaTZH i 73 il 42 B T 7 3 35 7% B2 (A & T B
P 9 55 R s g ) R 405 25 T TR I TR B 5 R e E 1Y)
Bk rp gkt R, 5% AR RRAAR LG, WS40 AR
K. EEDAIET . WEM AN, K H Bz
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1 HaCaTHEEBribIEiRE SHTEIFIERIE AR
Table 1 The protocol of selected the concentrations and treatments time of EtBr
4 13k 8 2 (U/mL) #5 2(U/mL) JRIEEIE (mg/L) P (mg/L) WAk 2 HE(ng/mL) B [)(d)
Group Serum  Penicillin (U/mL)  Streptomycin (U/mL)  Uracil (mg/L) Pyruvate (mg/L)  EtBr (ng/mL) Time (d)
Control ~ 10% 100 100 50 100 0 1,10
1 10% 100 100 50 100 25 1,10
2 10% 100 100 50 100 50 1,10
3 10% 100 100 50 100 100 1,10
4 10% 100 100 50 100 200 1,10
%2 NDI15GAPDHS|¥)F5
Table 2 NDI and GAPDH primer sequence

BEDH A FK SIFEFI(5—3)

Gene name Primer sequence (5'—3’)

NDI Forward primer: CCC TAA AAC CCG CCA CAT CT

Reverse primer: GAG CGA TGG TGA GAG CTAAGG T
GAPDH Forward primer: CGA CCA CTT TGT CAA GCT CA

Reverse primer: AGA GTT GTC AGG GCC CTTTT

ASCHGL I 40 JH M B S 0, A FEMT Tk ) 6 U B 5
HATHERAE
1.5 RT-PCR#&Mp HaCaTZAEImtDNATRKIE R

i 10 d2 J5 15 440 i 48 iR 2R I g VE 4k,
w2 N3 000 r/min 05 min, IXELIR. &
HE 24 i 4 32 DR ZH DN A B2 Bk 1) 46 %) 488 4R 100 BH 42 X
YR 4 BE R ZHDNA . 540 6 6 B TH I e Mot B2
Do M DosofH, 1 7 DNAZEFE I 5 & .

K F mtDNA %5 f#) ND I (mitochondrial NADH
dehydrogenase 1 gene)¥ 4 mtDNA, UL GAPDH
(glyceraldehyde-3-phosphate dehydrogenase)ff 2
FE[H(R2). K DNAR: i FH DEPC/K i BE 42 50 ng/uL,
HEAL25 pLR VAR R (3R3).

RT-PCRIVE ¥ 24 95 °CTi A 1410 min; 95 °C
PE1S s, 60 °CCEPEL min, 72 °CIEfH1 min, 3£407
&3, 572 °CLEAH10 min. A E6ANHEIL, 3
ALY HEnDNA, 3 LY HEmtDNA. ¥ )5, i
FGeneAmp 5700 SDS software#X {4 X} PCR Jz . []
By 2 h B A0 i it 26 55 34T 2 A, A8 7500 RT-
PCR System[¥] 7 B 3 £, ¥ HaCaTX} &L 40 IND1/
GAPDHWJHAE W€ N1, I F Comparative CT /711
SHEBrib 2 5 HaCa T2 Y mtDNAAH XS $5 UUEL .

1.6 Janus Green B %5 % Ep HaCaTHH £k
R IETE S

Z: I8 4S5 9288 U715, #40.5 g Janus Green

B AR &) i 50 mLA:EE R /K b, iR £30~40 °C,

3 25 pLIR AR ZRIRL 7 R AT
Table 3 The composition of the reaction in 25 pLL

D%y AH(UL)
Composition Volumn (pL)
SYBR Green Mix 12.5
Template 1

Forward primer (10 umol/L) 1

Reverse primer (10 pmol/L) 1

DEPC water 9.5

Total 25

i 78 43 V5 A, TC 1% Janus Green B« £F
ZERT-PCR¥E JE ¥ 41 i A= 4K fil & F180% N I A 1%
Janus Green BYL W27, 2~5 min/a & T &5 tes
MEL,
1.7 #iESeit

SEIG HHE imeantS DL XK R, BEEMER
7 BT FHSPSS 1158 3 47. P<0.0508 7 5 & 3,
P<0.01 9% iR 3 .

2 H#HR
2.1 EtBr{ERRTELURERIREBITHiE

38 L 7 7] SCHR, HaCaTZH M mtDNA [ il s 8 Sz
3605 R IR, H AR EBrif i B % E 45N 0. 25,
50, 100 200 ng/mL, FcFRF A1 dFI10 d, JHTE YL
R F MR IUmDNA, 3247 RT-PCRAG I 4% 1
B AR DL o
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SZOG 45 B IR, 200 ng/mL EtBribFEES 1 dE) &
K B AET; 50 ng/mLA1100 ng/mL EtBrE 43
BEAT dFI10 dUAJS, ZRRIAADNA bR 2 53 ik
BT 21.5%. 55.1%F178.8%- 96.3%(F 4), BEiilT
Hh 52 I mtDNA BT AL AN R BEIR A, B LAFRAT T Bk ik
50 ng/mLA1100 ng/mL ¥ FFEBrif B, 1 F i8] 53 51
91 dAN0 d, GRS T 5 S50 .

2.2 YHRARSHINEE

of {21 v IE  HaCa T4 H 2 50 1 A R, AR AR
T VLR, B0 50 B, BN TR 028 oL, A IS i T A
(EI1A). 50 ng/mL EtBri%s 310 di5, HaCaTZH il 4 K
TN RS, HLAN T AR A 5 (B B).
100 ng/mL EtBrifs 10 d/iF, HaCaT#H 2 4 51 % /% B
AR T R LH, TR I T A [, e L A i Ak FRAR /)N,
BT A, A K, BRI 2 AN B AMBIE,

=4 ‘APImtDNA

WA 2401, %543 FREANTE W (EI1C).
2.3 HHREEKTEK

50 ng/mLA1100 ng/mL EtBr/» HIALFE10 dj5, 5
PR AR L, 50 ng/mL AL EEZH 41 B3 FE AN B 52, 41
BHIEAAZS . 100 ng/mLAb 2 41 148 hpy 1% 97 3L
SEAARHE, MMETEAE T, B N B, E72 hit i EE
Y AN, A KA T (E2) -
2.4 TAERER 95 FRIGIERES % SEI0

50 ng/mLA1100 ng/mL EtBr43 il 4L #10 dJ5 (1)
HaCaT4H M, 4250 T 55 74 i B8 Bk 5 DR 1 g 1) 85 77 ik
W2k SRR 7272 h, RIAEAS & PO A R AN 5 PR e i (1)
IR, KA e, MBS D, A KSR S
5k, HIEEATEW . 7E/NEES T NI RE 5 IR
WA IE AL FRZE Y, 50 ng/mLAT100 ng/mLAbF 4L A
S 6 35 e 4 1 I S BELRE 0 (E13) 6

PRI EER

Table 4 Calculation results of cell mtDNA knockout numbers

s AL 5E (ng/mL) I A](d) mtDNAGEFRR
Group EtBr (ng/mL) Time (d) The ratio of mtDNA knockout
Control 0 1 0
10 0
1 25 1 11.3%%*
10 43.7%"
2 50 1 21.5%*
10 55.1%"
3 100 1 78.8%*
10 96.3%"
4 200 1 -
10 -
#P<0.05, SRR T AL “P<0.05, X HRALI 10 dEbk. “—on A .
*P<(.05 compared with 1 d control group; “P<0.05 compared with 10 d control group. “~ means no data.
(©)

(A) (B)

A: XTHRZH; B: 50 ng/mL EtBrib 210 dJ5 fHaCaT4HAE4H; C: 100 ng/mL EtBrib#10 d/i5 fHaCaT4H fiI2H o
A: control group; B: HaCaT cells after 50 ng/mL EtBr treatment for 10 days group; C: HaCaT cells after 100 ng/mL EtBr treatment for 10 days group.

E1 50 ng/mL#1100 ng/mL EtBr53 353210 dFFHaCa TR TR ST
Fig.1 The morphological changes of HaCaT cells after 50 ng/mL and 100 ng/mL EtBr treatment for 10 days
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2.5 EtBritIZ fGp HaCaTZH fimtDNAHE D14 B4
Tk

23 W50 ng/mLA1100 ng/mL EtBrab#1 dAl10 d
J& I HaCaT4H i, 25 H8 4> FE DR ZH DN AR i B £ B
i i 4= 2 K ZADNA, HEATRT-PCR5Z . &5 R W,
50 ng/mL EtBrit #1 dfi110 dJ5HaCaT4l flumtDNA
& UL /D 17 19.5%F152.9%; 100 ng/mL EtBr
AbFET dAI10 dJFmtDNAFE TG 58D T 73.9%A
97.6%(#5).
2.6 Janus Green B 48 M 2R A E M SLIE

Janus Green B(@ &%) 44 (4 2.7, Xf i ZHHaCaT
41 A R T DL 2y BORE AR 1 IR 2 € 2R R0 AR TR (14 A);
50 ng/mL EtBribFH 10 di5 (FTHaCa T4 AL, B P 475
A DL HCTE P R A R, {H 2505 0] 1 4 B 2 gl 2>
(El4B); 100 ng/mL EtBrib#10 dJ5 JHaCaT4H L,
AU R % £ SR A IO B R kD (14 6

(A) -~ Pyruvate and uracil

g 15+ —e— Control

P *H#

.2

g

£ 101

s

3

Iz

Z 054

3

o

2z

=

o

~ 0 1 L] L}
24 48 72

Time (h)

B)

2.0
—— 100 ng/mL EtBr

- 50 ng/mL EtBr

154 -~ (Control

1.0+

0.5

Relative cell proliferation ration (%)

0 T T T
24 48 72

Time (h)

*P<0.05, 55X HEAL AL
*P<0.05 compared with control group.
E2 50 ng/mLF1100 ng/mL EtBr53 3503210 df5
HaCaT4iRatE5E &R
Fig.2 HaCaT cell proliferation after 50 ng/mL and
100 ng/mL EtBr treated for 10 days

-8~ Pyruvate and uracil

W
1

—e— Control

*#

—_
(=]
L

0.5

Relative cell proliferation ration (%)

0 T T T
24 48 72
Time (h)

A: 50 ng/mL EtBrib#10 d/5HaCaT4lfi4H; B: 100 ng/mL EtBrib¥E10 dJ5HaCaTAIEAL; *P<0.05, 72 hi 7% 0 P4 i R A0 R 1 g 11 A R 20 524 hAk
R AR LA *P<0.05, 72 s V00 PR 6 R PR Is g Ak B2 572 o HEZHLAR LL 432
A: 50 ng/mL EtBr treated for 10 d group; B: 100 ng/mL EtBr treated for 10 d group; "P<0.05 compared with themselves between 24 h and 72 h;

*P<0.05 compared with control group at 72 h.

E3 EFHRPESIY Y E p HaCaTAARENT PRIBNE S A BRER 0 A k4 1

Fig.3 Nutritional defects identification of p"HaCaT dependence on uracil and sodium pyruvate

3 Wig

R — P AEAE T K 2 E 2t M rh 1 H G )2
FEEL 15 (40 2%, S A AT A IR 1) B B
mtDNAE ML F %4, Al Se e 4. A
] FnDNA 2, mtDNAZE# oG24 & (R,
KA 7 T AR AL P 8 ) iR EE R e b,
RAZ R nDNARS H VT 2. H 19884F, Holt% Al
Wallace %5155 7l 75 28 #0445 75 FH Leber’sist £% £ 71
PHE T S A 3 T mtDNAR A J&, mtDNA

RAEE NI A RAEAE 5 1 F 7C 0 4
Bt & B 78 IR N R B, mtDNAFE UL A8 B
T 5 MRE R AR IR AN, IE 5 0 LA R A — AR
WHVE O (K A 2R R R DIAR 9% AE IR 50 A 5k
B AR 5T, 5 FH B mtDNA 58 4% 6k 2% 1) p 4t !,
PO i 2 — SEmtDNABR 2K (41 i) &, FLRF i —
AL AR M B 1, EL A v E A P R R R A
N B — > p 41 i R A2 King T 19894 751 1A 98 41 il
143B. TK A il & ). Bl A, AT AR 25 o 4 it
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R5 AEIREEBratIE1 dF010 d/FHaCaTZRAEH mtDNAK BT IER
Table 5 Changes of mtDNA number in HaCaT cells at 1 d and 10 d after different concentrations of EtBr

il mtDNAFH X4 D5

Group The relative number of mtDNA
Control 1.000+0.036

p HaCaT(a) 0.805+0.084*

p HaCaT(b) 0.471£0.007*

p HaCaT(c) 0.261£0.009*

p HaCaT(d) 0.024+0.002*

pHaCaT(a): 50 ng/mL EtBrib#1 dfffHaCaT4iifd; p HaCaT(b): 50 ng/mL EtBrab#10 dfHaCaT4Hji; p-HaCaT(c): 100 ng/mL
EtBrit ¥ 1 dffJHaCaT4iff; p HaCaT(d): 100 ng/mL EtBrib#E 10 dAJHaCa T4 il; *P<0.05, 5 xF IR b4,

p HaCaT(a): HaCaT cells treated with 50 ng/mL EtBr for 1 day; p- HaCaT(b): HaCaT cells treated with 50 ng/mL EtBr for 10
days; p'HaCaT(c): HaCaT cells treated with 100 ng/mL EtBr for 1 day; p'HaCaT(d): HaCaT cells treated with 100 ng/mL EtBr

for 10 days; *P<0.05 compared with control group.

(A) _ (B)

N .
1ok

©

A

A: X B: 50 ng/mL EtBribF 10 dJF (I HaCaTZHAEL; C: 100 ng/mL EtBribFE 10 dJ5 UHaCaTANMILH o &7 Sk R AR S e i b A4 R o
A: control group; B: HaCaT cells after 50 ng/mL EtBr treated for 10 d group; C: HaCaT cells after 100 ng/mL EtBr treated for 10 d group. The arrows

indicate the mitochondrial particles stained by Janus Green B.

E4 50 ng/mLF100 ng/mL EtBriti210 diSHIHaCa TR EARLRR &
Fig.4 Janus Green B staining of HaCaT cells after 50 ng/mL and 100 ng/mL EtBr treated for 10 days

ity 22 5% 7% Bp At B RN, BT AV 22 4 B bR I R Ak
Thidar, Hp 40k AmtDNA 584 B g bk, Toik
W FEmtDNAFE JUECAS 7] B %o 9295 A 52, X 56—
S PRI 9T >R T AR OK B JR3 RO

AW TR mDNASE D1 AR 1 40 il e SCoRp
Y1, p 4B A ST 2 IR p A L ) 257 7 . pP4i
(1) N 7 VA B R BB Tk P R S A 1
S G R X i85 R A S5 TUm Y
S UGS SR8, EtBrifs S92 2 i i) 5 2,
FoAE R JEEE 2 EBro] L5 mtDNA ) XU R 77 [H]
(R4, FH 40 3 22, AT S mtDNA ) £ 5% I
I8/0, ABASEE IR 4 2 ORGP FnDNA TR & il 1)

AHIE FUAR 4 BT HA T SL 50 45 R, SR FHHaCaT4H i
VERBEARGH ML 37 p 4 Y, 36 50 ng/mLA1100 ng/mL
EtBroR 5 mtDNA S i, W42 41 i 2 25 DA S 48 A AR
1k, 18] — B IS 1] B FHRT-PCRZ ™ B4 46 M HaCaT4H
MImtDNAZZAE B . WFFE RN, FEEBrif il f v,
I R 25 W R A U, I G RS A —

41 Hf 38 5 e 77t B 2 32 B4 . RT-PCR&S S WUR,
50 ng/mL EtBrib P 1 dfi110 dJiF, HaCaT4H A i mtDNA
5 ULE 5 5> 1 19.5%4152.9%; 100 ng/mL EtBrik
H1 dFI10 dJE, HaCaTHH i FrImtDNA$E UL 73 5l vak
b7 73.9%K197.6%. UL 25 R, LEBrifs $ /5,
4N BEmtDNAFE DI 2 kA 0 A0, HmtDNAR L
7 T T T 2 ) 8 G

G e BAZ AV AT A AU Y 32 235
AT LB RS i RN 2 PR S e X R I R T RE
NHUARHERE . ZoRiA 7 57 i e 24 S I SL R R AR 2
ZREBIEH 5 F AR, T A B IR L 1X — 2D 1%
(R FH U 2 M) FH I 6 ) J5 5 JL 4 FGATP, RS TR fE
P, mtDNAGR 2K 1R 20 i 2% 4 0L A4 P IR B 1) e 52
B, 125 IR BE A=Y & R i) — 2 FLI5 R i A B AL
TERRL AR B b, PR T RS T R A I R i
Fok, TNEAER AR T =R ERIE PR, 4 =R IR1E
NI EAZ FELIST, 200 6 A A R 0 /1221, TR,
mtDNAGR K 1248 f S A 4056 40 IR R s g A0 T il
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BRI -

R 7 REHR At e = B A7 . K EtBrifs $10 dJ5 a4
J 4 T AN TR T R A S PR E (R B IR A, KR
PR E IR T, B IR A A [ g A2 8, H
TEASANIE W . T 7E 25 VA A R 4 5 R s W [10) 5% 9% ik
W1, 50 ng/mLAT100 ng/mL EtBrib P 25 w (1) 40 g 13
eI AR, RIS B 5 1) R e g 5 TR T R A

Janus Green B2 X 28 ki {4 % — 1 1) g ¥ 14 G
R L O O el s o1 e SO 2 % VAN N o
S € R E AL B R JURHMR FFEIR S, B,
T L J) B A 240 o o R 358 I, BN T (R .
100 ng/mL EtBrib#E10 dJ5 FTHaCaTA ML, &5
W 5% 0 23t €0 R R IR B S sk /L, 15 B 4l i mtDN A
¥ DLEU D 42 3 BRI SR T, DT 52 16 248 i 1
WIAERMRE . R R R, R A A) Y AR 3,
AE S T 40 M 7E AR A O 2 AR AR S R P AR K =
FR MY . IMRT-PCR S 20 i 384 5 25 R $27R, EtBrE
AN [FA FE BAN A4 F S )T, 6 40 fimtDNA$E D3
s AR AR, HAE— R ETEE N, =38 21
FAEHR B R

mtDNA [543 56 52 1 20 A 5 A 4, A 400 it 4
CLAEAF A e B A AN A2, DT 52 1 200 PR £ 4 R 3
o DR, AN[FmtDNAZL H 6 AH S bR LA A 9505
KA R WIS fE A3 FRAT 1% &

gx BRIk, A SIS AT 5T 45 RUE 52, HaCaT4H g
A DL ZEBriff 5 £ 37 BimtDNA B 2% (1) p- 4 i 5 Y
EtBr5HaCaT4ll fimtDNA$S U1 %4 1) 48 A6 7E — 52 1)
0 A BN 56 &, BT L@ it 42 i EBr
(1 Ak 2 R 5 L Rz A 3 (R], S AS [R]HaCaT4H g
mtDNAFE DU IBE FE AR Ak . ASHITF 70 45 AR A LR
AT PP AR B R R AN 2, il — B IR R R hL
A AE I B R AR ML DA B ZoRi AR 7 [ I AT T2 55
A R A B AR AL T 2 A TR R 2
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