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Significance of p53 expression in BEAS-2B cells during malignant transformation
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Abstract; Obiectlve To study the change of biological characteristics and significance of p53 expression of BEAS-2B cells dur-
ing malignant transformation. Methods BEAS-2B cells treated with NNK at the oonceatration of 500pg/mL for 24 h were subcul-
tured continuously in vitro and their biological characteristics and ultrastructure were observed. The change p53 expression of BE-
AS-2B cells were detected by immunohistochemical method. Results The serum resistance was significantly increased in the 5th
passage BEAS-2BNHK cells and could not grow into tumor in nude mice. The plating efficieney of the 15th passage BEAS-2Bunk
cells in soft agar (0. 32%;)increased 13. 9 fold compared with that of control cells(0. 023%). The cells had the biological character-
istic of transformation cells but could not grow into tumor in nude mice. The 25th passage could grow into tumor in nude mice. The
tumor was squamous cell carcinoma in morphology confirmed by histopethologlcal examination. The ultrastructrure showed that
BEAS-2Buk cells were transformed into cancer cells. p53 protein expression of BEAS-2B cells was negative.but positive in the dif-
ferent passage BEAS-2Bynk cells. With the passage of BEAS-2Bywk cells increasing gradually, p53 protein expression rised more and
more obviously(P<C0. 001). Condusion The model of malignant transformation of BEAS-2B cells induced by NNK (500 pg/mL)
can be created successfully. During the period.the change of bicological characteristic and ultrastructum indicated that the malignant
transformation of BEAS-2Bunk cell is a multiple-step course. The characteristic of p53 being expressed before BEAS-2By cells
changed into cancer cells is beneficial to early-warning and mass screening of lung cancer in high-risk smoking population.

Key words: p53; BEAS-2B;malignant transformation

JIts 9 2 R B N 2 i R e ™ R R R e 2 — B R R AR
802 ~90% HWL A . EHAT T BIH M 50 ZREEY T
JH SRR A0 e A- ON-YIE A 5 FY 20 ) -1-(3-mit 58 55)-1-T i
(NNK) & 5 d £ VBUE ) I o & — Bl A0SR M 0 A0 5 4 e 1
B . AT R p53 Bk R AR Oy il g kAR A R8T R 1
P53 TE P Hh 3R 3K R AR S 12 I R ) — A 8 AR AR B £ 4
W SCHE AT REA B TN 5 8 AR AR R 1 U K A
P UL A W7 L NNK 35 R A SCUE BRI (BEAS-2B 41D
T AR S0 A B A e A AT LN pS3 AE B o AR i B A
o R FAE I A K Rk AR P i /R R B L
1 #REFE
L1 4ifutk kL% shy BEAS2B 40 £k [ 36 H ATCC
(American Type culture collection), 3% [ & | 5. U. S. Pat.

ORI ER AT A

4885238, AS4 it A 1Y) BEAS-2B 4 M by 75 g 5 = Bl Bt —
JIT DU %5 2R e A S B2 5 8 5 BALB/Conu/nu #RE 6 H ClfEE: L6 ]
I AR 20~27 @), W B R S5 5 S W b 53 4l b
Ew e )= e S T TR/ =i

1.2 R R pab 3 BEAS-2DB 40 i LHC-8 TG i 1%
REFRMWT 37 C.5%CO, . 95% {8 B 4% 11 85 9%, 40 K Bk
1.0X10"/em® BB 42 Fh . Ab 48 A K1 BEAS-2B 41 g
TE 545 500 pg/mlL NNK 58 235 3 P S 5% 24 h )G .
PL5E 4 LHC-8 B 5% W 4% 2 3% 57 1E b 55 B 41 40 e (BEAS-
2Bani) o FFLUAH R BEAS-2B AT 20 i 4% £ 55 55 4F o % 8 40 4
Jifl (BEAS-2B) ,

1.3 Aifmygsidescss  Woakss 5 AR 8d: K BEAS
2Bunk 40 i F1 BEAS-2B 411 i , 12 2% % B¢ 2 500 4> 41 i / L 42 Fh



2276

F 6 em BEFEM AL A 6 ML, b 3 & 10% 1 2F 1L 3% 1)
LHC-8 st 4537 il i 3.8 d Jah ik 3% . PBS Uk 3 K. H
85 30 min, Giemsa Y4, @ T H A4 M4 75 B CK T 16
AR — A ARTED o e o2 R = A M AR Y5 4/ B B 4 i
HX100 Y0 kTS Rk

L4 AUy MR KT LHC-8 5 g L 0. 7%
TS B (B E KD BN 6 cm 5532 ML L 4 i 2 L 75 14 H) it
54 M. BORES 15 8 BEAS-2Buwk 4l s I BEAS-2B 418 5
0.7%FENEHE 1+ 1 IRAT, 00 S04 25 45 1 IS 2 BE e b (40 i e
JE 2k 2 000 A 40/ ML L F5 FJREB NGB SR S L A LA 2 mL
LHC-8 ¥ . T 37 C.5%CO, .95 % B 5 F i3, 3
Rk 13 R E T E F 50 MMM s e, %A
3 TR RETE % = TE BB/ B R AN B E X 1 0009, 38 11430 422 Al 3L
1.5 #REBUEIE Bk S 25 f BEAS-2Buw 41 s #1 BE-
AS-2B 4. LL LHC-8 K537 ik 85 .0 Ve ¥ 2 U, T80 41 Ml . 8
MBI R F T PBS W P& . 6 AL REELY N 2
MR 3 H. B 6 551 Sk i 55 8% 40 AR R4S A I )
KR &R 2 AN He 1X107 A4/ 8 U0 R AR BRI A IR
PE X AR R I He st AT B B S R A

1.6 ZMMUEMAE ML BEIEDIEE 5.15.25 1 BEAS
2B 1 BEAS-2Buni 40, 28 4 %0 5% % K 1% DU 4 Ak Bk Ol 155
W D 1 T o RS [ (pH7. 2~7. ) %% 2 h, Z K% 79 i 3%
K R A E W 6187 A1, F] Reichert-Jtmg # # V) K
HLAE 0.5 mm JE 8] .2 1% P - K7 1 4@ LG 78
FEBE T A AL il A R T o P T R XS il A A TR A e L T
FH H-600 5 41 L 55 055 .

1.7 BEAS-2Bywk Fil BEAS-2B 4ii Jifl p53 4K 19 3% 1k 0 95 4H 1k %
Rl DA A AL IR K p53 BRIk, H U W] 43 20 SRR AE.
JEBEEE  AEEHE R (X 400) T3, 25 14 Bl AL 0 I A2 10 4
o A5 AL BT 0 BR PR AR I A A R IO (E . 2 R 0 - L i A%
P 0 M 2 T B S A T A B L Bl i 2 2 (o
TG M A% 0 5 A% B 5 Y TG 2 0 10 40 B

1.8 SiFZEAb sl SRR L T4 s R0 KB 4 b 41 1| 22
o LI P<<0.05 BESESHIFFE L.

2 & R

2.1 BEAS-2B J BEAS-2Bux 41 T X1 Ifil 35 42 43 A6 A A i 4
KR 455 4% BEAS-2B 4 M 7F TC LT i RS SRR A K R AT,
AL I M R SR A K 2 8 B30, 5 5 {8 BEAS
2Bk 4N L AE B I T 09 B 55 0 b AR RAE R ROR W3
FHAR i) BEAS-2B 41 i, B # b i 2 B A St 2 B L (P<
0.001) , % W 41 bl 25 4y 2 btk € e A 78 {1k 41 i 348 43 i ) 484 i
of P B 1 3 4 Tk AN AR R ARG IR 1

2.2 BEAS-2B }% BEAS-2Bu 4 % 107 M4 K fig 15 FR B
BEAS-2B 41l jfd JLT- A~ RE 75 ~F [E 14 B A P 4= 1, 1if BEAS-2B
YA K R4, 5 KR [t BEAS-2B & 13. 9 fiF, B 4L 1A) b
B, RH G E L (P<<0.001),% ] 15 {{ BEAS-2Buw« 4
i 85 2 Ak S R 2B KRB B R R O LA AL A0 Y R T
# 2,

2.3 PREKEME 9 25 ft BEAS-2Byw 4 il il BEAS-2B 44
MR B .7 JH S 3 Fh BEAS-2Ba 19— R RO 223 j2 T
SEAT s 11 N 4594 0.3 emX0. 4 em; 15 B i T 451
270.5emX0.7 em;20 FB 42 1.0 em X 1.2 ecm, {E
20 JE] Bt B B 21 250 B 2 K A, R D g 2 4 HEAR HE ) L 8 4B

EFREF 201059 A% 39455 1748

M Zh R B R R e, W] L B ARk R FL 2
Wl I AR C T ~ 1190 (B 2 ] 1), BEAS-2B 4H# B —

HARWENTE .

x1 % 5 AT I &R 5 4 89 it i Rz
2451 it WM 109 AR D
1 BEAS-2B — 14.33+1.33"
2 BEAS-2B + 1.8340.49%
3 BEAS-2Bank - 9.20+1.90
4 BEAS-2Bynk + 12.40£1. 20

524 E L, P<C0.001:7 5 4 A L#, P<<0. 001; + : FRI/R ML
%,—%iﬂ%ﬂﬂm{%a

®2 FUHLRAKEFEFREDRERRE

21 51 %% S RETE L% (J0)
BEAS-2B 4 it 5 0.023%+0.010 37
BEAS-2Bxnk 41 g 5 0.3204+0.049 87~

* .5 BEAS-2B 4 il th 4%, P<<0. 001,

2.4 FACAI A R4 ARk BEAS-2B & 041 E &5 L
B @ A8k, BEAS-2B 5 BEAS-2B, 4UA7ESE 5 1R 40 M & iy
IEAS A0 M 25 7% B X 8 5 7R TE B 35 25 55 58 15 /R BEAS
2Buwk 40 il 5 BEAS-2B 41 il 4 [t , BEAS-2BH Ny 2 fitl H 5% 4k
0 R ARRAIE o 22 30 0 0 B0 e B b B OB AR TR Lt R T L A%
(B G R AR A M 2R K L BRI A L T B B 2R
25 X BEAS-2B 4t ffa S i A% B 0 w2 . Hh B0 BH i A R K &
AT, A AR A AR AE L DL 2.3,

2 % 25 % BEAS-2B 4B 45+ ( X 10 000)

“

R .9
\
-

3

Ak il e
& 3 % 25 X BEAS-2Buw BB HRIZ # (X 10 000)
2.5 £ ps3 HARB (B 2 B 4.5 £ BEAS-2B 41

Ji p53 IR E A . BEAS 2By 41 p53 & 1 B 2%
KRB G ABE N p53 A REEWIE BT R FEH 2~



FRES 2010 F 9 A% 39 5% 17 M

10 X p53 Kk Wk T, 7245 15,20 R A0 % 2% . 78 25 1R
Bk ) g (B 6) . 5 8. 15 AR 22 A i 2% 3 L (P<C0.
001);20 18,25 A 2 7 LG 112 5 L (P>0.05),

100%
0%
60%
40%
20%

0% o
i 5 10 15 20 25
i8] ({€)

B 6 & BEAS-2Bww 41 p53 EERIEFR

pS3E A MIEERE (V)

3 i i

WA 55 26 s 1 0¢ R DA oG . NNK J2& 7 Fl B4R A
PEW A R de AR —F . RE WS MR RN ERT
K Z IR T BN 2 20 i T M # fL . BEAS-2B 4 g 2
NNK Q3§56 Tk A 32 223 i - SO Bl & 2B A 2 3o ),

TEJH S BUR W 55 4 B B0 58 B B R AE T . BEAS-2B 41
JH 484 B/ G R 3 A ek R 0 9 ) S A O R i g AR e R P
HESUR., NNK BU# i HLH 24 (D NNK {44 54 7™ A4 A
FIEh A . 508 40 0 P gt 4% ) BT SR AR 5 47 5 (20 NNK i AR ™ ) 5
A0 b R S3F W BAR AR R R A . 7 A R R AR Bk
25 (3)NNK 7] 41l il A A4 1) 5 9% 2 G . {2 1k 200 P 20k 00 o 9% Wi
B 5 JBE S Mg

R FRER W] p53 B K 9748 Sy it i & A 1 R, Lilo-
glou ZL B9 46 B AE /NG 98 & B p53 FE IR 98 4% 5 g 4%
TG 5, [m) s At AT 07 FH 3 35 1 5% A 28 48 5 43 B 12 (selective ul-
traviolet radiation fractionation, SURF) X} % 5 4 ili fig p53 28748
PR PR ) 20 AT R AT T BRI p53 i DR 98 78 g () B R 34 ) 4 A1
P WD g M9 R 9K R b — AR A M R R T O Y, O 3R B
p53 Fk [R5 A8 S il & A R T SAF . Mitsudomi %507 R A 3R
A WA SN B A 52 22 25 3 R (PCR-SSCP) 4 £F 3 B HUM
B W AT pS3 HE R 43T 48t AT S 45 G 5L R I A i
RS W — A KR J7 17 . Bennet 28050 1 ] 40 95 4B 4K (¥ 7
PR 34 M5l 98 HENE 09 i 4 AT po3 A RIS, W
i FE A2 AT X IRAR I LA R 4548 (D IEH 44 p53 HH
Fik N 0, AR A LH R (DA 307 L iR
U1 ) 98 TR 0 A8 -1 S TR B A A T A i R AA 1 pS3
F1 5 (3) BEAS e 2 2 B2 1 389 i, p53 2 11 009 AR SR 900 A 1 A7 T 4%
. BOmETG A S W1, p53 & E A Kk 2/3 DL R, Rab-
bitts™ i 3 4 Al A% SN - BRI R B B 2 S AR (PCR-
RELP) B I, & 3B e AT B3 A po3 S &R &
KA p53 A, Sozzi F LG MM F T EYFE
PE 5 N e PE A VE DRI T — 2 2 R0 S M R A O i 2 4
20, R FRREAE A 17P YR gk (p53 KL K 88 R p53 &
Fab s Rk, X BT R W] p53 2R 11 235 2 i & A 1
FE . ARPFRAENE 0 R E R R N F A A
K X BEAS-2Bywk 4 -8 p53 25 A #EAT RN L FLA 1 AR R
BHME 2235 (6 90, I B £ A 250 0 18 v 8 8 . L v o 40 At 2E
Yy R E R AR AR AR I 363K R IR 47, 306 40 M A S A K
FE 77 W 4 S e 3R 5k S E — 2B SR 3K 80. 306 5 4R BRUSUR I 3R
IKERIK 91. 6%, FW] p53 FE [ 1 41 M Wk % 1k 1 TR B Bt )
TFIG R IR L FE3RGR 30 I 0 1 e Al g 2 384 o i 2 3005 ¥ 1 52 11
B, X5 ERERRE SIS E -, APFE ps3 EH
1E BEAS-2Buw 55 1 AR 30 30K 7E AR W 22 R Pk R AR 8 4k

2277

CER Y 0T I 395 i 2 P A9 W94 0 42 S R B D o T 400 PR 25 2 i
WS A Al I S Tk B 1T 94 B 5 7 200 Yl A 0l S 4 A K RE T W]
3 O BT A 20N Y R AR BRUIR b Y SR TR 80 L 2
T TR 35 2 7 A WA S A7 I W A 6 s 200 Y R0 A I, G 3R 3K 3k —
AR . PP p53 EE 7 A M e 1 B A e DL EL A 3R

FIB S T REAT B T O g N TR R Y P
.
£ % 30k

[1] Chilakapati J, Wallace K,Ren H,et al. Genome-wide anal-
ysis of BEAS-2B cells exposed to trivalent arsenicals and
dimethylthioarsinic acid[ J]. Toxicology, 2010, 268 (1-2) ;
31.

[2] Liao WT,Yu HS,Lin P,et al. Arsenite promotes centro-
some abnormalities under a p53 compromised status in-
duced by 4-( methylnitrosamino )-1-( 3-pyridyl )-1-buta-
none (NNK)[J]. Toxicol Appl Pharmacol.2010,243(1)
5.

[3] Eom HJ,Choi J. Oxidative stress of silica nanoparticles in
human bronchial epithelial cell, Beas-2B[ ] ]. Toxicol In
Vitro,2009,23(7) :1326.

[4] Huang YC,Li Z, Hyseni X, et al. Identification of gene
biomarkers for respiratory syncytial virus infection in a
bronchial epithelial cell line[ J]. Genomic Med, 2008, 2 (3-
4).113.

[5] Lin PP,Yang MH, Liao PC,et al. Proteomic analysis of
proteins associated with tt-DDE induced toxicity in BE-
AS-2B cells[ J]. Biochem Biophys Res Commun,2008,376
(3):519.

[6] Liloglou T,Ross H,Prime W,et al. p53 gene aberrations
in non-small cell lung carcinomas from a smoking popula-
tion[ J]. Br J Cancer,1997,75:1119.

[7] Mitsudomi T,Lam S, Shiraksa T,et al. Detection and se-
quencing of the p53 gene mutations in bronchial biopsy in
patients with lung cancer[]]. Chest,1993,104.:216.

[8] Bennet WP,CollBy TV, Travis WD, et al. p53 protein ac-
cumulates frequently in early Bronchial neoplasia [ J].
Cancer Res,1993,53:4817.

[9] Sobti RC,Kaur P,Kaur S,et al. Impact of interaction of
polymorphic forms of p53 codon 72 and N-acetylation
gene (NAT2) on the risk of lung cancer in the North In-
dian population[ J]. DNA Cell Biol,2009.,28(9) :443.

[10] Duan W,Gao L,Wu X, et al. Expression of a mutant p53
results in an age-related demographic shift in spontaneous
lung tumor formation in transgenic mice[ ] ]. PLoS One,
2009,4(5) :e5563.

[11] Rabbitts PH. Application of PCR-RFLP analysis to allele
loss studies in small biopsies of lung tumors and preinva-
sive lesions of the lung[J]. Porto,1992,26.25.

[127] Sozzi G,Micozzo M,Donghi R, et al. Deletions of 17p and
p53 mutations in preneoplastics lesions of the lung[J].

Cancer Res,1992.52.6079.

(Wi B #7:2010-05-24 &9 B 1 .2010-07-01)





