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SSCp
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2 DNA
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M13mp DNA
DNA PCR-SSCP
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- polymerase
chain reaction-single strand conformation polymorphisms
PCR-SSCP Orita * 1
PCR
1.1
1.1.1 Streptomyces fradiae
DNA DNA Escherichia coli JM109
DNA pGEMT  Promega

1.1.2 20g
15¢ 2.5¢ K,HPO, 1g
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MgSO, 1.5¢ g pH 7.5 1.5.2 DNA
1.1.3 DNA DNA Keiser
1mL 10000r/min Imin
0.3mol/L 25mmol/L
pH8.0 Tris-HCl 25mmol/L. pH8.0 EDTA
250p
50pL 50mg/ml.  37°C
1h 10000r/min 10min 200p.L
GA 20pL K
20mg/mL 2min 220p1. GB 70C
1.2 10min 220pL
50mL
250mL 30C 36h 12000r/min 30s 500p.L.
20mL 250mL 120001/ min 30s 7001
20mL. 28°C 200r/min 12000t/ min 30s
30min 100pLL 500p.L 12000r/min 30s
120001/ min 2min
1.3 eppendorf 90pL
N* Smin 120001/ min
10" Pa 10kev 2min
2.6 x 10" ion/em® 5.2 x 2min 12000r/min 2min DNA
10" ion/em® 7.8 x 10™ion/em” 1.04 x 10” ion/em” 1.3 DNA
x 10%ion/em® 1.56 x 10 ion/em® 2.08 x 10™ion/cm’® PCR Pal" PbF PcF PdFF PeF  PaR
PbR PcR PdR PeR
1.4 DNA PCR 94°C
Smin 94°C 30s 58°C 30s 72°C 30s 35
1mL 8%
1.5.3 SSCP PCR
28°C 2d 90 % 0.5% 0.5%
- / 20mmol/L pH 8.0 EDTA 8min
-20C 3min
1.5 _ PCR- 0.5 x TBE
SSCp 10°C 13V/em
1.5.1 10% 6min 1%
DQ432028 HNO, 3min 2 Imin 0.1%
PaF 5'- AgNO, 10 ~ 15min 1
CTGGTCGACGACAGGG-3" PaR 5'-CGACGCAACCGT 2.5% 0.02%
AGGA-3" PbF 5'-GAGCAGCGAGAGAACC-3" PbR 5'- 1 Imin
TCCAGGGCCTTGTTCA-3"  PcF  5'-GTGATGTGGCCT 10% 2min 2min
CCAT-3" PcR 5'-GCTTGGAGTAGATCACCG-3' PdF 1.6
5'-CGTCCAAGATGAAGGC-3"  PdR  5'-GAACCACC SSCP PCR
CGTAGTCG-3"  PeF  5'-AGGTTGGGTCAATTTC-3' T-A pGEMT

PeR 5’-TCACGGCCAGCCTTG-3’
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2 2.4
2.4.1
2.1
PCR pGEMT
10% 1
10% + 10% 15 50 60 203 239 501
2.2 1 TGase
1 Table 1 Mutations identified in transglutaminase gene
after radiation of N* ion
120 - No. of mutants Codon and amino acid change
100} 15 725 983
% 8ok CGC—CAC CA A—CCA
TE 6ok Arg-His Gln-Pro
£ 50 12 115 736
5 401
i 20 GAC—GAT CAG—TAG C deletion
Asp—Asp  Gln—Sip
0 . \ . . . . . )
0 10 20 30 40 50 60 &0 60 353
N* implantation dose (X2.6X 10" ion/c1n2)/1neq GAC—GGC
1 10keV RISy
‘ 13 169
Fig. 1 The survival rate of Streptomyces fradiae with various N*
62 AGG—GGG AGC—AGT
implanted dose in 10keV energy. Gly Arg
155 336
2.3 PCR-SSCP
ATC—ATT
DNA DNA Tle—Tle
Pal* PaR PbF PbR PckF PcR PdF 203 674
C deletion
PdR PeF PeR PCR - ;
PCR SSCP 2 GAC—TAC
Asp—Tyr
239 12
CTG-GCG
Leu—Ala
485 3 714 723 987

CTG—CIT AGA—AGG CCG—CCA C
Leu—Leu Arg—Arg  Pro—Pro

501 12 115 690 708 734
GAC—GAT CAG—TAG GGC—GGG AAG—AAA  GCC—GGC
Asp—Asp Gln—Sip  Gly—Gly  Lys—Lys Ala—=Gly

502 117
CAG—CAT
Thr—Thr
1130 235
AAA—GAA
Lys—Glu
2.4.2
2 PCR-SSCP N*
Fig.2 Screen the mutants by PCR-SSCP. Lane 1 control Lane2 3 6
. ) PCR-SSCP 12
7 16 is the mutants without base change on the TGase gene Lane4 5 9
10 11 12 13 14 15 17 19 20 is the mutants with base change on the 24

TGase gene.
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87.5% 12.5%
58.3% PCR-SSCP
29.2% C>T A—>G
G—>T C—~G DNA 4
50% G 25% A 24
20.8% T 4.2% 2 87.5% 12.5%
2 58.3%
Table 2 The type and characteristic of mutations in transglutaminase 29.29 DNA 4
gene after radiation by N* ion )
Type of mutation Number of occurrence Frequency/ % s
Base Substitution 21 87.5 M13mp DNA
Transition 14 58.3
A—>G 4 16.7
G—>A 3 12.5
C—>T 6 25
T—C 1 4.2
Transversion 7 29.2
A—>C 1 4.2
C—>G 3 12.5
G—>T 3 12.5 C-T DNA
Base deletion
-C 3 12.5
Total 24 100 8- 8-
C-G A-G
3 H
DNA
20 80
N* X Y
H" Ar’ N* H* C-T A-G
Ar’ N DNA DNA ° C-T A-G
N +
DNA
N +
13
v DNA
” Yu 14
“ ” 10 11
2 = CH—
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Mutation spectrum analysis of transglutaminase gene in Streptomyces
fradiae after irradiation by N* ion

LIU Xiao-giu ZHANG Guo-qing QIAN Shi-jun”
State Key Laboratories of Transducer Technology —Institute of Microbiology — Chinese Academy of Sciences  Beijing 100080  China

Abstract A series of mutants of transglutaminase TGase gene from Strepiomyces fradiae strains were obtained by low
energy N* ion beam irradiation and the irradiation dose response curve was also investigated. Both the wild type and the
mutants of TGase were compared by PCR-SSCP and specific fragments were sequenced. Then the types of TGase gene
mutation induced by N* were characterized. The results show that the types of DNA base mutation included the
transition the transversion and the deletion. In all of the 24 bases of mutants the base replacement occupies about
87.5% of the total mutants with only a small portion of gene deletion 12.5% . Interestingly the frequency of the base
transition 58.3% is obviously higher than that of the base transversion 29.2% among the base replacements. The
base substitutions induced by N* ion beam irradiation are C—=>T transition A—>G transition G—>T transversion C—>G
transversion. Furthermore mutations can be induced in all of the four DNA bases by low energy N* ion beam
irradiation and cytosine shows the highest frequency of mutation.

Keywords ion beam mutation Streptomyces fradiae transglutaminase SSCP
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