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Molecular mechanism of LacZ gene mutagenesis induced by 9-aminoacridine
LIU Yong CAO Jia, SUN Huaming (Laboratory of Molecular Toxicology, Third Military Medical University, Chongging, 400038, China)

Abstract. Objective To analyze the mechanism of molecular mutagenesis induced by the 9-aminoacridine (9-AA) with the molecular mutation
detective system of A gt11 DNA with LacZ gene and to evaluate this detective system. Methods The 9- AA-damaged A gtl IDNA was added to Lamb-
da packaging extracts and then the repacked Lambda phage were cultured in E. coli Y1090 on a selective plate pre-supplemented with X-Gal and
IPTG. The positive cloned DNA molecule was determined with DNA sequencer. Results 9-AA had an obvious effect on the swvival rate of the
Lambda phage and induce DNA mutation in a dose-effect manner. The %-AA induced not only frameshift mutations but also base substitutions. The
frameshift mutation mainly occuwed in the repeats of As Cs Gs. andTs and the frequency elevated linearly with the increasing amount of As Cs
Gs and Ts in the repeat. The 9-AA-induced base substitutions were mainly base transversion and the base transtion was only in Gs repeat. Con-
clusion With this mutagenesis detective system, the genetic toxicity of exogenous compound can be easily investigated and the mechanism of molec-
ular mutagenesis can also be obtained.
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(dATP, dCTP, dGTP, dTTP), 30 pmol primer 1, 30 pmol primer 2.

PCR :95 C2 min 30 (95 C30s 68 C30s72 C
90 $); 72 “C 10 min, 4 °C, ;
PCR ; ; PCR
DNA (
), 700 ~ 800 bp s 500 bp
2
2.1 9AA MAEB KRG E EFRE F69 #oh
, 5410.25.0.5. 1.2 g A
gtll DNA, 0.25.0. 5¢¢g
;0 lbg ;2 Mg 1
, 2 g 0.2 g , 5011 0. 31
, O-AA
(P0.00D. 9AA ,
1.5~1.8¢ .
, « LER L
xGal PTG s
( ) ( ) 1 , AA
lacZ s - ,
, (P<<0.00D).
1
Tab1 Effect of 9-AA on Survival and frequency of Lambda phage
Dose Total No. No. muiation Suwival Mutation
(t1gf5 D) phage? plaque (%)b rde
0 22100 0 100 <5< 1075
0.9 1940 1 8.78 " 51074
1.2 1357 3 6.14 " 2.2 1073
1.5 1102 4 4.98"" 3.6¢X10 3
1.8 69 1 0.31* 14X 1072

a: Total phage numbers of 4 phtes in every dosage; b: Proporation of

phage numbers between treated groups and control groupy  **. P<<
0. 001 vs nomal control group
2.2 9AA B FHHTREH
9-AA s
48 : D9-AA
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(28.3%), 2 @9-AA 4

Tab 2 Mutations in LacZ gene induced by 9- AA

Franshift mutation Base substitutin

Deletion Iserim  Total mutaion Tansiton  Transvesion Total mutation

G 5 3 8(24.2%0) 2 4 6(46.2%)

A 5 4 9(27.3%) 0 2 2(15.4%)

T 3 5 8(24.2%%) 0 1 1C7.7%)

C 7 1 8(24.2%0) 0 4 4(30.7%)

Btal 33(71.79%) 1B(28.3%)
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Tab 3 Relation of composition and repeat length to the occurrence
of single base fr ame shift mutations

Deletion (insertion) flarget size

Repeat
length

A% GO%) cep T otal (%)
1 4h35G.0  0A690) 0164(0)  2/123(1.6)  6/591(1.0)
2 183G 854(14.8)  349(6. 120 3/28(10.7) 15/164(9.2)
3 25¢40 20222 26222 2/5040) 8/28(28.6)
4 3k 0£(0) 1£(50) 0/1(o 41040
5 — — — 0/1(o 0/1(0)
6 0L — — — 0/1(0)
Total 102424, 13) 10812(3.2D)  6£98(2. 01 7/203(3.45)

—: Indicate no this kind type of base in sequencing fragment
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Tab 4 Single-base substitution in LacZ gene induced by 9-AA 9-AA G . Sheaman [ 13]
Mu tation Position Seqience surrounding Mutation
type in gene the mutated base ty pe DNA °
G—>T 2392 AAGC—AATC transversion DNA
2416 AGTG—~ATTG DNA N , DNA
A—>T 2371 ATAA—ATTA transversion L. .
2385 CTAA G GITAG (Misincorporation ) .
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