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pS189/FL CIII—2

1 2 2 2

! 630038
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MNNG FL

; : pS189

610044 3
pS189 FL CIll—2 :
SupF 1 7% 10 °,
SupF MNN G
., Q 32ug/ml AL
DNA :

THE ESTABL ISHM ENT OF pS189/FL CIII—2 Sy STEM

FORM UTAGENESIS STUDY
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M olecular B iology,W est China U niversity d M edical Science D et o Biology,Second M ili-
tary M edical College

Abstract A mutagenesis experimental systan has been established for detecting mutagens
and elucidation the mechanisn of mutagenesis of DNA level in mammalian cells, using a
SV 40 based transient replication shuttle vector plasnid (pS189) and a human amnion cell
strain (FL ). Themutant frequency of control in this system isonly 1 7x 10 ° A fter treated
with Q@ 32ug/mIMNN G, the induced mutant frequency increased significantly (P < Q 05).
Themutantsw ere analysed by the agrose gel electrophoresis, restriction enzyme analysis and
PCR amplication of SupF gene It isindicated that themajority of the SupF mutants induced
byMNN G or EM S in the pS189/FL CII[—2 systen may be point mutations

Kew words ShuttleV ector;M utagenesis pS189

, - D- galactoside), GBCO ;
(Ethyl methanesulfonate, BM S),
: (N - methyl- N’- nitro- N
\ , - Nitrosoguanidine, MNN G), Fluka
(D methylnitrosam ine,

, DMN), (D iethyInitrosam ine,
DNA W / DEN ), Signa ; BM - cycling,
, Bochringer ; PCR , Promega
2 ) )
) ) DNA
, : Sambrook® ;
, , ®
DNA
DNA )
DNA 1 pz189/pS189 : pZ189/pS189
SV 40 pzZ189
1985 Seidnan  © :
5 4Kb, SV 40 ori
1 CFL : ; T ; pBR 327
pS189 M BM 7070 ,
M ichael M. Seidman tRNA
EcoR I,BanH I, Handlll, A/EcoR I- H indIlI, SupF pS189 pZ189
:Dpn I, 100bp DNA lad- © 5337hp,
der, DM EM , , , pZ189 EwR |
IPTG (Iopropyl- S D- thiogalactoside), 176bp . SupF
X- gal(5- bromo- 4- chloro- 3- indoxylB pZ189 :
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pZ189/pS189 Hind Il , EcoR L 5
3Kb;BanH 1 3 0,2 3Kb; HindIIl: 2 6,1 2,
Q 96,0 53Kh :
, SupF 160bp, RN aseA 'NHAA c-
(pBR 3270ri EcoR I,BamH I, HindIl1
Amp) , MEoR I- Hindlll ,Q 8%
pS189
pS189 DNA O.D.
1 EoRI ,2 BanH|I .4 260/0.D. 280 1 7, img/Mml
AL
l
BM - cycling
psS189 .
1
M BM 7070 !
[
! ! ! l
l
pS189
l !
FLCII- 2 AL Clll—2
4 !
EMSMNNG EM SSMNNG,DMN ,DEN
!
Hirt® DNA,
!
Dpnl pS189
!
M BM 7070
!
Amp, X- gal, IPTG
1
i ! i l
Amp, X - gal DNA PCR SupF
IPTG BamH I, HindIIl
SupF
2 A FL S9 , ¢ )
, 1956 Fogh Lund @, « )

, AL
®
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FL FLCIII—2
FL , pS189/FLCIII-
, 20% , MNNG BM S
) , ,DMN DEN
X,
BM - cyling (RCE, rela-
o tive cloning efficiency) Y,
) FLCIl— , 1
2, ’ , MNN G BM S ,
, 90% 50% Q
, 40—80 1184ug/m| 257 3762ug/m| 4
) FLCIII—2 ,
235 DNA
3 MNNG EM SDMN DEN
Table 1 The Cyotoxicity Cure Parameter of Four K ind of M utagens
M utagen MNN G BMS DMN DEN
Regression equation Y=A. EBX Y=A. EBX Y=A+B. log(x) Y=A+B. log(x)
Factor (A) 116 7591 95 39369 67 52123 69 2869
Regression ooefficient (B) - 12 19543 - 2 509904E- 3 - 1 616845 - 1 452769
Correlation Coefficient (R) - Q9818696 - Q 9764247 - Q 8234951 - Q 8871219
RM.S Error () 12 69592 8 653564 14 84534 10 07324
F- test Result (F) 1 082746 1 906286 1 431397 2 468798
4 pS189 FLCII—2
DNA
) DNA
o GBCO
, 300uF, ) FLCII-
I—2 ,
200 400 600 300 1000 1
R/ Bk 50%
Figure 1 TheRelationship Betw een the Field Strength and ,
the Cell survial 5 Dpnl
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: M BM 7070
[F- LacZ (Am) CA 7020- LacY1, hsdR - DNA  Dpnl

hsiM + A (araABC- leu) 7679 galK rpd M BM 7070, ,
thi, dam + , dam + ,
DNA Dpnl DNA ,
5 —GmATC- 3, ,
pS189 19 , , ., Dpnl
M BM 7070
DNA
,  Dpnl DNA Dpnl
, M BM 7070 Amp
2 DNA  Dpnl Dpnl
, 2 Dpnl 5ug
pS189 DNA M BM 7070 DNA, ;
( 10); FL
DNA pS189 ;

Table 2 Dpnl Restriction D igests of pS189 Plasn id Recovered fram
FL Cell and E coliM BV 7070

DNA DNA Dpnl Volune MBM 7070  CloneN umber

(ul) ) (uD DNA (ul) N)

Plasnid 10 0 20 200 20 < 500

DNA 50 20 20 0 20 < 50
(1pg/ul) 25 20 20 0 20 0
10 20 200 20 0

Q5 - - Q5 > 5000

Low Hirt DNA 100 20 200 20 > 2000

M olecular P+ C” 100 - - 20 > 1000
W eight DNA P+ C” 10 0 20 200 20 0
P 10 - - 20 0

* P+ C:Cell+ Plasnid DNA ,NO Electroporation, O thers as T hat of Hirt DNA
* * P:Plasnid DNA ,NO Cell,Others as That of Hirt DNA

6 MNNG BMS pS189/FLCIII—2 M BM 7070
: 24 MBM 7070 S
, 0,Q 02,Q 04, Q 16, Q X- gal IPTG LB
32ug/mi MNN G, 3 :
, 24 SupF )
DNA ,Dpnl - 70 X- gal, ; SupF
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,M BM 7070 pS189/FL ClI1—2 ,

L acZ , X - gal, DNA Dpnl M BM 7070,
IPTG,Amp ; BM S ,

MNN G MNN G (

: ) , FL

: 3 3 ,
MNN G pS189/FL CI11—2 , ,
SupF MNNG FL
, DNA .

0, 50, 100, 200, 300, 500ug/m IEM S

Table 3 TheM utation Frequency of SupF Gene in pS189
After Treated withM NNG to pS189/A CIII- 2

Dose Transfomant W hite Clone M utant X- Test
(ug/ul) N um ber N um ber Frequency Probability
0 112181 2 17x 10 %
Q 02 37736 2 5 3x 10" ° > Q 05
Q 04 23032 1 4 3x 10 ° > Q 05
Q 16 158598 13 8 2x 10" ° < Q05
Q 32 91688 12 13x 10 4 < 0 005

1E-10 0.32

Figure 2 The Relationship Betveen MNN G Induced M utation Frequency of SupF Geng in pS189(Solid L ine) and the
Cytoxicity of FL Cell L ine
Regression A nalysis Y=A=BX A= 3 110624E- 05 B= 3 153126E- 04 R= Q 9702623 S= 1 215929E- 06 Sh=
3 372381E- 06

7 DNA ,
71 : SupF 2 ,
; DNA , 2
DNA, : , DNA
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