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WE: B BAET M@ ERBIRETY (thiotepa) &Il AR N 1 — Z- BT IR 2590 , T4 795 27 ol

pl5, pl6, p53 Fo K-ras kBB G R EE L, T
kOB i F R A B4t R (RT-PCR) & R A=
DNA M FH AR, R HULEHE@IE pl5 F» K-
ras B AL A E AR, EIHEAE P, &AL
ML IS G K AL K8 pS3 H 4T BT
CCGC—TCG( i RBR — £ 2R ) 33, e sb A mh b 37
LR XK A, plo A £ BEAS-2B &1 e F=
BEAS-STE %a ftL v 3 4 5 A A, £ BEAS-TTh %m i
B 4 BT A A TCG>TAG( £ R R4 L BT )
IR ERALNLRE, 519, 52 FBF 4 5
K GAG— AAG (5 R BR — W B BR ) 3% ¥, GCGC—
ACG( R &R — 7 28R ) 35 3 09 45 L R X . BEAS-TTc
w5 19 BT KA CGAG>AAG( SRR~ MR
BR) # 3 6 B LR K, Mo XA T A2 69 BEAS-TTa 48
fewy mRNA A, &5 plo AR R TR Ak
kL TR0 R G LA L
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A E ARSI IR AT LA [ Z R0 — e, T
FERIRGE NI A LRI A EC AT 1
FERFIRIF S K AN SR L Bz 4 (immortalized
human bronchial epithelial cell transformed by thiotepa,
BEAS-TE ) (1) 3 H 28 A8 1 B 4E 143t 2 A5 %t
BEAS-TT F#R /) U122 i 150IR 4t i A 48 2R (umorii-
genic human bronchial epithelial cell transformed by
thiotepa, BEAS-TT)#47 T 572Kl 5 76 T itk 5% A 40
A RSO Ao A ) B e R O PR A, PR T 2
BIRAFEREDLH] o

1 M E

il
&b RNA 42 UK ) & (Promega) , 38 % 55 5 IR
?ﬂ]ﬁ(f’romega) , TaKaRa Ex Taq( K i% TaKaRa =4/
A]), 100 bp DNA I F R EARIC Y ( Promega ) ,
BEAS-2B 4ii}fi% 22 (3£ [E American Type Cell Col-
lection) 2 BEAS-TE %) B I8 B8 7e B 4 3% 411 Jifd ( BEAS-
TE cells selected from agarose, BEAS-STE) %% 6 1.
BEAS-TT(a,b, )55 25,24 F1 24 1% (At )B4,
1.2 2 RNA HyH#R R 5 R R

Foe R G UL AT, Rl = A T 58 A e 4l
JEMISE o 774 - 20°CHRAT
1.3 35|¥#i%It R PCR R

SIS B 519 B K DNAMAN 4.0 B3
FIAL TN R R A 2 b DAk SR 33 A7l B A
ZH DNA X4 G H952 . B ps3 A 4 i 5 91 20 1
1.1 kb, p53 LA gt 5 73 By 8 . B A 5191t
¥ Bioasian A5 . PCR ¥ 3% T 541 17 41 )2
1.3.1 p53 BERRGFFIHY
p53A1A  5'GGAATTCCACGACGGTGACACG3’
p353A2B  5'CGAAAAGTGTTTCTGTCATCC3'
PCR S A AF - 94CTHALYE 4 min, 94°CE Pk 45

1.1
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s,62°CiR K 60 s,72°CIEfH 60 s 32 I, fie i 72°C 7
min, P> 4 686 bpo

p53BIA  5'TCTGTCCCTTCCCAGAAAACC3'

p53B2B 5’ TTGGGCAGTGCTCGCTTAGTGCTCC3'

PCR SV Z5 14 : 94°C T A8 P 4 min, 94°C A1 45
s,64°CIR K 60 s, 72°CHEA 60 s 32 JEHF, 5 Jm 72°C 7
min, =) 644 bp.

C1A 5 TAGTGTGGTGGTGCCCTATGAGCCG3

(2B 5'GGAATTCAAAATGGCAGGGGAGGG3'

PCR J IV £5 14 : 94°C Fi A5 1k 4 min, 94°CAEPE 45
s,69°CiE K K ZEAH 90 5,32 FEH, )5 72°C 7 min,
1] 613 bp.

1.3.2 pl6 BEERBFFIH 1

pl6 514

p16-15  5' AGAGGGGGAGAGCAGGCAG3’

pl6-14  5'CCTGTAGGACCTTCGGTGAC3'

PCR SV £5 44 : 94°C T AE P 4 min, 94°C A1 45
s,60°CIR K 60 s, 72°CHEAH 60 s 32 JEHF, 5 Jq 72°C 7
min, )4 580 bpo
1.3.3 pI5 BEERBEF I 1

pl5 519

p5271  5'TAAGTTTACGGCCAACGGTG3'

p5821  5'CTTCATCGAATTAGGTGGGTG3'

PCR J IV £5 14 : 94°C Fi A5 1k 4 min, 94°C ALk 45
s,60°CiR K 60 s, 72°CIEfH 60 s 32 FHIF, e fi5 72°C 7
min, P4 550 bpo

1 Shkkp

Fig 1.

1.3.4 K-ras BEERBF I 18

K-ras 51

ras94 5'GCCATTTCGGACTGGGAG 3’

ras646 5'CACCCTGTCTTGTCTTTGCTG 3’
1.4 PCR =¥ 515347

Py ps3, pl5, plé 1 K-ras 3K 9615 5
FIH) PCR YA BT 51 W) & alifb I H 2 k1T
W, ¥ TAE B i Bioasian 4= ¥ 4% K /3 F] 5¢
o

2 #£R

2.1 p53, pl5, pl6 1 K-ras EFE) PCR ¥ 1&g

it BEAS-2B, BEAS-STE #1 3 ' BEAS-TT 4l Jfd /1Y
RNA 23055 55 I, B 5% 55 72 1) DNA Ak, 43 )
Y44 p53, pl5, pl6 1 K-ras FER Y 4R G 7 51
P2 2.0% SR WEEE I F UK UE S S B H A
YL A 1,
2.2 p53, pl5, pl6 #1 K-ras EERNFER

BEAS-2B, BEAS-STE #1 3 Ff BEAS-TT 4 ffdf% p53
N K-ras HEK cDNA 938200 7 , 45 5K 3R] K-ras
FERIFE 5 bRA AL i R AR R AR N AR R
HaIr) ps3 FEFIFELS 47 (%M T LA CCG—>TCG(Jif
IR CRR ) FEA0 S A48 L7 78 BEAS-TTb 4
it ps3 FEHH 356 Z ST F AL T GGG—~GGT 44
(IR L2878 . P R IR 1,

¥ 2% B e W, BEAS-2B, BEAS-STE , BEAS-

26 7T M ZB2V30 31 32 13

Electrophoresis of PCR product on a 1.8% agarose. BEAS-TT: tumorigenic human bronchial epithelial cell trans-

formed by thiotepa. BEAS-STE: BEAS-TE cells selected from agarose. Lanes 1, 2, 8, 9, 10: p53 gene PCR product C(613 bp); lanes 3,
4,5, 6, 7: p53 gene PCR product B(644 bp) of cell BEAS-2B, BEAS-STE, BEAS-TTa, BEAS-TTh, BEAS-TTc; lanes 11, 12, 13, 24,
25: pI5 gene PCR product(550 bp) ; lanes 14, 15, 16, 17, 18: p53 gene PCR product A(686 bp) ; lanes 19, 20, 21, 22, 23: K-ras gene
PCR product(552 bp) of cell BEAS-2B, BEAS-STE, BEAS-TTa, BEAS-TTh, BEAS-TTc; lanes 28, 29, 30, 32, 33: pl6 gene PCR prod-
uct (580 bp) of BEAS-2B, BEAS-STE, BEAS-TTc, BEAS-TTh, BEAS-TTa; lane 31: p53b gene PCR product (613 bp) of BEAS-TTa; lane
M: marker.
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Tab 1. The sequencing result of p53 and p16 gene cDNA coding region of BEAS-2B, BEAS-STE, BEAS-TTa,
BEAS-TTb and BEAS-TTc

Cell Passage Sequencing result of p53 gene Sequencing result of pI/6 gene

BEAS-2B 22 47 Codon CCG—TCG Wild type

BEAS-STE 6 47 Codon CCG—TCG Wild type

BEAS-TTa 25 47 Codon CCG—~TCG No detected expression

BEAS-TTh 24 47 Codon CCG—>TCG Codon 4 TCG—TAG

356 Codon GGG—>GGT Codon 19 GAG—AAG
Synonymous mutation Codon 52 GCG—ACG
BEAS-TTe 24 47 Codon CCG—>TGG Codon 52 GCG—ACG

TTa, BEAS-TTb #l BEAS-TTc 5 #R4ifiirf p15 FEH ¥y
KREHERA ., ple BT KW BEAS-2B Fil BEAS-
STE 20 it i 45 13 5]y B A 78, 7 BEAS-TTh 41 g v
W 4 BT R A TCG—TAG (£ AR~ 15 )
R e 4 25 o T A8, 55 19, 52 BERSF 430 &
A GAG>AAG (A AR —ffl & IR ) % 1, GCG— ACG
(ALA—J3 2R ) et 1) 4t L5 . BEAS-TTe 4 i
5519 BT & E CGAG—>AAG(F E IR —~ i A R ) 5%
R A LGS A RS 25 A T 4 3 SRR AR Y
pS3 LY HI TG IR Y 1 Y BEAS-TTa 41119 pl6
SR8, BEHITE BEAS-TTa 40 il o S/l #6300 () pl6
P mRNA KIXEI(1E) .

3 itig

SRR DR JC R I e R 2 b 80 I e 1 B
SRS AT BRI 2R A7 T A0 M A 1 43K
SRR RIS C A B 2R IE , Hr AR AR 5 ) [
SRSt A T M 8 S 4 AR IE . B i 24 A
p53, H-ras Fl K-ras FEH B A8 c-mye FEDH )ik
AP IRAERFGE s B4 % o BT K BEP2D S
PESCALC MY pS3 Jk PRI 928 m AN B B PR ek F
5% Hei XA & 1Y BEP2D B 54 1k A A8 40
IR ras FEPRIHEAT T 982 WT5E i8I cDNA k8
R AT R A Fek 22 RF g7 FAAET 8
SERY NSRS b B A AR 245575 5 9 S
S b RGP AL BUR A0 LR AT 0 1K P el s BF
5, ¥ A B9 A R AL B B, W48 T K-ras, p53,
p15 Fpl6 JE M RABNE DL, ras B 7 W) 2 A5
Rox 2 A R 1% o R A B G ALY
LI R AR RS TS ALY ras AL RE S| 1E
T A AR, FEAKEE R WEE B Koras K&
DA 972 , W] RE D I 245 IR A 48 Y 5 16 P 2 1 200 i

B SIR S FE A B M Koras FE R B0 58 78 38005 , 17 2
T 3 A A AR A M A R R A

P53 JEAS TR AT T ) R AR AR I IR i
o op53 BRI RAR 40 W, pS3 B ELR RAE D
BEE B 2 2 M & AE RN Z —. 48 Lehman
<1458 BEAS-2B 7E pS3 LM 47 B 45 HL P 2
AEAEIFIN RIZ AL 578 5 b K Al A Kk 2B Ak A
Ko AEATIS USRS e AL A0 2 e A st 2 B )
#5737 BEAS-2B 411 fid p53 FEIH 47 BE05F A R4S,
R B 78 Kb Ui ps3 JEPH 47 %1
PR G AE A0 M ) 7K A AL RS A 1ok R v ) 4 %
BE . 4R i A fb F I Ak =2 ) ) B Y
HMEZENZ5,

pl5 FER (MTS2) 5 pi6 FER (MTS1) ¥ fi T
Op21 , 7E 41 it J1 390 fy 981 42 e e 25 O S v g 7 1O
HETE NN pISs, pl6 FEF A5 TE HLE E 4l
PG SRAS R AL . APPSR, 7Ef% 1k
HEFEH , BEAS-2B 41 fitd fl BEAS-STE 40 il p16 JE[H 4>
BB 7 5 A5 B HE R 58748, i 7E 3 A e 240 i
o, BEAS-TTa 3% AI A5 1Y) mRNA 23k, BEAS-TTec
FI BEAS-TTh 4% 45 A [l 407 5 50 B ) 48 S 28 78 77
15, VLW p16 LR PR 9 AR 1 26 % B 3638 B 2k 15 288
URE T N SRS T HE A0 T8 Y A O

i ARG AR N 5K AR K
P53 BEDKER 47 R 1 S8 Bl Y ple BRI
i AR B TR R S AL A Mt — 2D ARG U P
AHOC , A R 75 0 B JHL il g 56 DR 41 9 56 1R 1) S5
U 1 e 2R
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Gene mutation in the tumorigenic transformation process of immortalized
human bronchial epithelial cells induced by thiotepa

ZHOU Zhe, YUAN Su-Bo, LIAO Ming-Yang

( Institute of Pharmacology and Toxicology , Academy of Military Medical Sciences, Beijing

Abstract: AIM  To understand the molecular
mechanisms involved in progressive tumorigene-
sis. METHODS

merase chain reaction was utilized to generate the

Reverse transcription poly-

total protein coding region ¢cDNA of pl5, pl6,
pS53 and K-ras gene which were sequenced for
mutation. RESULTS BEAS-2B, BEAS-TE and
BEAS-TT cells were used to detect the mutation of
p33 . The result disclosed codon 47 CCG—TCG
transversion of all the five cell lines, which is re-
sponsible for the immortalization of BEAS-2B
cell. There was no other cumulative missense mu-
tation detected at p53 gene in the BEAS-TT cell
lines. Protein coding region of pl5 and K-ras
gene was all wild type for all the five cell lines.
For BEAS-2B and BEAS-TE cell, the cDNA of

pl6 gene was a wild type, while a non-sense mu-

100850, China)

tation in the condon 4(TCG—>TAG) and missense
mutation in the codons 19, 52 ( GAG — AAG,
GCG—>ACG) were demonstrated in the BEAS-
TTb cell. For BEAS-TTc, there was one missense
mutation in codon 19 ( GAG—>AAG). There was
no detectable mRNA of pl6 gene expression in
the BEAS-TTa. CONCLUSION  Mutation of
pl6 gene may be mechanistically related to
thiotepa induced malignant transformation .

Key words: thiotepa; epithelial cells, bronchial,
human; genes, pl5; genes, pl6; genes, p53;
genes, K-ras; cell transformation, neoplastic;
mutation
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