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FE I o BT BRSO E A0 (BEAS-2B )B4k i 2R R4k 10484k, o« DLE AN R 0.1 Gy
0.25Gy. 0.5Gy. 1Gy a K745 BEAS-2B 4Hf), #EZH 0.223 Gy/min. Y5 48 h kil 4 EiG %, F¢
L LDso FIEXT45:4% 10 RANMEEAT 2 IR K 4 RIS, /AR5 FR 48 40 4%, FH R HE T B A DA ) BRIk B4 e
TLREIGEIE L, A S B SGE M S HIAE, Bl Q-PCR KillZ itk DNA (mtDNA) #% IUAsik, AR
YNAAKTIZE KL AR ROS 7= 2B R AR BT B0 . IS o R IRGT 0.25Gy J&, ZRRi At s i i 38 Bt
KRR ETE A . mDNA #5 D10 ROS /KT R& S VB0 3G I 388 00, Zei R IS i 67 WU AH B R R o 25
RIREERLAAFE VUL ). ROS 7KF B8 ATV = B4 B A 26 A R P TR S8 4R R

X8 o ki, BEAS-2B, Zikifk
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1.1 iR

JC-1(Invitrogene, = [H ), ROS #R%t (Invitrogene,
F[E), SYBR(Invitrogene, 3 [E), 5|4 (Invitrogene,
% ED , DNA #EHGHE (Qigene, EED)
12 {U&F

MppIZFE4E (Thermo Forma, EEH) , FHIEE
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1.5  ZHEE mtDNA &0

B A A KA. (1) DNA $28. %18
41 i DNA $2HUaR E 5 AF 48 e $E L4t i DNA, %
AN FETERETFIE Agson Aggo LLAE, ZEAGIN 2
FWIHHLE 1.8-2.0 Z [8], DNA R4 R, &8,
FEMI-20°CI A7 % - (2) PCR 74 . K] real-time
PCR J5i£4 53 1 18S RNA. 12SRNA I GAPDH.
SR HI LR 1. 524 PCR VAR 5 (25 pl):
Sybr 12.5 uL, 5% R\ F % 1 uL, 10 ng mtDNA #&
B, 1 ddH,O % 25 uL. (3) PCR M &M, E¥R
A 94 CHIAEME: 5 min; 94°CARE 30s; S5°CIB
k30 s; 72°CHEMH 60 5 35 MEIR; fRJE 72°CLE
fH 10 min, 4°CLRAF. JRMZEH, HU 5 pL PCR *¥)
28 1.5%5 IR Wt o FL vk 5 7 o

F 1 LKk DNA 519555
Table 1 Mitochondrial DNA primer sequence

BER A4 B S5

Gene name Primer sequence

12S rRNA 5’-AGAACACTACGAGCCACAGC-3
5’-ACTTGCGCTTACTTTGTAGCC-3

18S rRNA 5’-GGAGTATGGTTGCAAAGCTG-3
5’-CGCTCCACCAACTAAGAACG-3

GAPDH 5’-TACTGGTGTCTTCACCACCA-3
5’-CAGGATGCATTGCTGACAATC-3

16 ARG

BB P TR SR B0 K 2 4 i, T AL S0, PBS

Ve 2 ; 0.2mol/L [ —EE[E e dn . 126 H B = HIME
ALY . @S BT NS4 a1

ZMREZ R IR LN E
HON A K & HR S A 40, T4k ES O, PBS Pk
2 3k; JIN JC-1 TAEW 500 uL, 37°CH%HE 20 min 5%,
FEIREE 30min J5, HRAGIMASAEN (E=488 nm;
E,,=530nm) ZHMf 7, G402 it FITC i@iE
JELL FL1 Aill; 2r ey i PIdiEiE s bl FL2
K, A5 SLE FL2/FL1 EefE
YMBEIZERIA ROS SNE

SBOR B A A 2 HR S AL e, VAL, PBS

1.7

1.8

Be 2 ;A ROS TAEH 300 uL, 37°CH##E 20 min
sEIRIE 30min J5, FH A OGN .

Gt ot
FGETE o Wi SASS. 1 JFEAT HHls 1 77 22 43 HT o
#R
o N TFREEFEERNER

HE BT 5 48 h KGN 5 AH 40 B A7 0GR W3R 2. 3R

2 TR, BEEWIGHERIE I, st R

. BT 025 Gy FIE MRS T R
FEIT 50%, WURFZFEIAT 5 SR
2 o RFEE 24 h BUHBREEE

Table 2 Survival percentage of a particle after 24 h

1.9

2

2.1

irradiation

R / Gy AR %
Absorbed dose Survival percentage
0 99

0.1 87

0.25 55

0.5 45

1.0 12
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Table 3 Colony formation in soft agar  (n=3, X £9)
iRl D%/
Group Number
Control 0.30+0.05
P40 26.63+0.43*
D-P40 37.51£0.47%"
F-P40 51.29+0.62%"

e SXTEAMLL, *p<0.05: 5 P40 XLk, °p<0.05.
Note: *p<0.05: Compared with control, “p<0.05: Compared
with P40.

LRI mtDNA 2 AT

M 4 AT LAE Y, BEE R IR EU 2 K AN E
SHRBUR RN, mtDNA 2 NBHRN I %, HAgpd
F-P40 HA0R IS i % .

23

040206-2



JB A o R MRS BN SV b B R R Al B AR R T AR

R4 BOREYE B

Table 4 Mitochondrial copy number change in trans

formed cells (n=3, X +£9)

151 5 U
Groups Copy number change

12S/18S 16S/GAPDH
Control 1 1
P20 4.02+0.59* 2.65+0.07*
P40 10.50+0.22* 9.48+0.28*
D-P40 16.09+£0.15%" 13.96+0.38+"
F-P40 19.79+£3.31*%" 15.70£0.58+"

W SxTHRZIALL, *p<0.05: 5 P40 XLk, “p<0.05.
Note: *p<0.05: Compared with control, “p<0.05: Compared
with P40.

Control(10kx)
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R A CILIET D)o B 1 AP SR G Sk AR A O ERRLAR
TSk A8 ) A A . IE O TR A B I o
WML RAAAE TR R, JFE S T, 2
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B AR PR ) AR A 5% E T R IR o ARG B2 R
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Control(40kx)
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Fig.1 Mitochondrial morphological structure in transmission electron microscope
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AR FEL FELAE 7K 5 T 8 X B A AH LU 2 PRI, (H%
b TR A R TG 35 1 22 . ROS 7K 5 I H % R ZH AR
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Table S Mitochondrial membrane potential change in

transformed cells (n=3, X £3)

15 A LRHLIK DNA SO
S Fluorence of aggragated mtDNA
Groups

MMP ROS
Control 0.55+0.03 1.86+0.02
P40 0.36+0.01* 2.08+0.01*
D-P40 0.4120.01* 3.28+0.04*"
F-P40 0.43+0.05* 3.74+0.15%"

W SxTHRZIALL, *p<0.05: 5 P40 XtLk, “p<0.05.
* p<0.05: Compared with control, “p<0.05: Compared with P40.
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HPE4%L (Reactive oxygen species, ROS) #8%%
O WAV R S TG IR K Oy AU =9 S HL AT AE )
TEDRRRR, MRIEEFEIRES T, Lhiffr=E
1) ROS (WIHZASE . HEANE . S8 B FAA
H3E2%) SENKRENL RS RGFEDNE T, S
55, ot WTAHKRHE 514 F®5, KIS
HEMThEE EASG | g 5. 7652 B
HERRRBEE, LRfkn] =481 ROS, IR
AR BB 11 e B o8 s e S e 2 B, LA s
AL /AT 5 . ARSI, o KPS R, 4H
JLP ROS 7KV~ 25 B I T iy » 177 2 o A S e o7 2 25 P
i, R o b PRSP A TSR, At T
AP RES

JC-1 & —Fh B e p o e gekl, mIAE kil
LR B B AT AR R . ZHAE JC-1 Yeth ), kg
O ASCASE 0] 240 Pt F 58 5 DL £ 0 6 R AR A SR S N7 20 i
5 BT A AT o L SRR 2R b A RS FR S 1 B2 4
MO T R bR S SR . [, Zhang 20
RINNSIE F R A i o kLT I8 S 5 R 2k
WRBE AL NP COX G T PR AIR R FE R =D . (HE
ASIGH, AV I 4 R F AN S i K] R B TR B 4
IO T+, A RARSR T X R, R R A B
AT {65 240 PO AL I AN [FI B B %

N S5 PR 2 /60, 24 R A P 2 AT 2 % 4 P I
P ZRRLAR SR 2H o 2R A A Bk T 4 A% 2 AhaE—
& DNA (mtDNA) FIZ4NMss. 758 R kKA K
JEIEFEF, mDNA 535 e 5 B VI, O
ZREAM R, WAE. L RSGME . HE. B
g LI YR R IGE . 2Rk A AL AN
—MEIREE AR, HOREsi Ay
DNA F1#% DNA LA 1% . mtDNA 2 XEFRIR,
LB K /NE 15 kb— 18 kb 2 [8], AZK4H
KN 16569 bp. — MM T H ZANEbifk, —A
LRRiR ] 24> DNA 437 T80 mtDNA 7] 4ifil
kAR 2 Filb rRNA(12S J% 16S), 22 B tRNA AT 13
FhZ Ik (RERRZ)E 50 MRIERIRIL) . BRIk 4,
S 2R R AAR B A (P B T, 8K 0 A F %
DNA i H-1EA M AL BE R & G , Fiz ik 228
RS ERThReA S b Rk, RRRRIEE RS
TSR BAG T A HuAZ a8 E R G0, Rk A&
PN, AR LRy it Ar . ARSLie
IR 5 G R DU B 3, Zehi B R
FINIEZ,  SE R R A b R UL, IR o ki
RS PR 1% 285 AN A i 1) S A I T e 3

5] () 5 N AR o BT [ A B AR SEER R SE mtDNA
A 1 Ry B ) 3 AR 4 T S A G2 gt

IEAESR, B E B mtDNA K% DNA B E
AT REAE IR N R A Pkt B R ), B8
HERRMEBERLLH L DNA FEEIANRM®, 7~
KB mtDNA . iX 46 mtDNA A] 2% F i1
ALBEANAZ N, fE DNA EREEH T, BEHLES
FIFEERAN, REFPBUEHEFFEEH . mtDNA
TE [P 988 41 B A% P9 BB 5 R R R MR R AR B A 2
—, [HESEH— DRI .

AR TR 45 5, mtDNA #2 DKl I8 5 ek
(RIS T 384 0, LI 6 00 S0 e R (Y 38 A g 34
SE RPER LR EE DA, nIE N2 2] o fE
TG, WA R A B AL AN TR R A5 o
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Changes of malignant transforming mitochondria in human bronchial epithelial cells

induced by a-particle radiation

GU Chao NIE Jihua CHEN Zhihai

LIU Xing LI Jianxiang CAO Yi

TONG Jian

(School of Public Health, Medical College of Soochow University, Suzhou 215123, China)

ABSTRACT To explore the role of mitochondria in the malignant transformation of immortalized human
bronchial epithelial cells (BEAS-2B), BEAS-2B cells were treated with a particles at different doses of 0.1 Gy,
0.25 Gy, 0.5 Gy and 1 Gy. And the exposure rate was 0.223 Gy/min. After the second and fourth irradiation, the cells

were cultured for 40 generations. Proliferative capacity of the cells was measured by a soft agar clone test, and

changes of mitochondrial morphological structure were observed by a transmission electron microscope.
Mitochondrial DNA (mtDNA) copy number was detected by Q-PCR, and alterations in ROS production and

mitochondrial membrane potential were analyzed by fluorescene-activated cell sorting (FACS). After the irradiation

of o particles at dose of 0.25 Gy, mitochondrial morphological structure altered significantly. Soft agar clone

formation rate, mtDNA copy number and ROS production increase, while the mitochondrial membrane potential

decleased with the irradiation times. The results indicated that these changes may be used as indexes reflecting the

phenotype of cell transformation.
KEYWORDS a particles, BEAS-2B, Mitochondrion
CLC TL77
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