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A Nove Method for Ste-directed Mutagenesis and Its Application

in DdsA Mutant Research
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Absgtract To develop the gene mutagened's technique, a movel method of sStedirected mutageneds was
introduced. The haf-blunt end redriction enzyme dtes were used in this new method. Gonparing with the
traditional overlapping extenson mutageness, this method could replace any nucleotides covered the gene
sequence. Meanwhile , the mutant gene was cloned in the Tvector directly that make sequencing convenient.
Nineteen mutants of DdsA (decgprenyl diphogphate synthase) , focused on four resdues, were generated via
this method. The results showed that the new gene mutagenes s method was dficient.
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Table 2.
1
1.4
1.1 DNA [4]. PCR
DNA Taq DNA .PCR 50u 1, 1x
TaKaRa ,pMD18 T TaKaRa PCR , 2000 ol /L dNTP, 50 prrol , 100 pg
, FFu DNA DNA 2.5 U DNA . PCR 30
Table 1 Hasmids used in this sudy
Hasmds Relevant characteridics Surce
pMD18 T Ap' Takara, Jgpan
pLD,-trc Ap'; 1.2kb BamH - Hindl fragment contain ddsA in pTRC99a Ye (2004)
pF1B25 Ap , 1. 1-kb PCRfragment contain partia unchanged ddsA in pMD18- T This sudy
pFTB70 Ap , 0.4 kb PCRfragment contain partia unchanged ddsA in pMD18 T This sudy
pF1B186 Ap , 0.8 kb PCRfragment contain partia unchanged ddsA in pMD18- T This sudy
pFTB226 Ap , 0.6-kb PCRfragment contain partia unchanged ddsA in pMD18 T This gudy
pTB25X Ap , mutated ddsA gene with H25X in pMD18- T This gudy
pTB70X Ap', mutated ddsA gene with A70X in pMD18 T This sudy
pTB186X Ap' , mutated ddsA gene with A186X in pMD18- T This gudy
pTB226X Ap’ , mutated ddsA gene with K226X in pMD18 T This gudy
The letter X indicates different amino acids in different plasmid
Table2 Primers used in the experiments 2 , 1B
Primer Sequence
PL 5-TAAATGACCTGITGATAATTAATC 3 PCR ,
P2 5- GACCCCTTCTQCGITCTEAT3 B 5
uc2s 5 - TCRCOCCGGCA GACAA-3
UCT0  5-CGGTATGAGITAACTCAACGCA-3 3 (Fg1 )
UCl186 5-AGAGAGACCTCTTCTACTTCC3
uc226 5-AAGGCATATCACCCTACC 3 1.5
25TB 5- GCCCCCACAAGNNNGECG3
701B 5-TCATTCATACONNNACACTGCTCCF3
186TB 5-AAQNNNTGCGACCGGTTTGG3 2
226TB 5-NNNGCCTTCACGCATGICA-3 2.1 pFTB25,
The letter N indicatesA, C, G,or T pFTB70, pFTB186 pFTB226
The underlined sequences were redriction erzyme dtesfor Sma , Hinc pLD,-trc , 1.4 , PL
Su  and EcoRV uc , pFIB25,
, 95 30 s, 58 1 mn, pFIB70, pFIB186 pFTB226. Sma
72 2min. 1 , 72 (Fg.- 2A) ,Hinc (Fig-2B) ,Nco /Hind (Fg.2C)
10 min. 1.4% EcoR  (Fig 2D)
, .Fg. 1 2.2 pTB25,
) 1(P1) UC pTB70, pTB186 pTB226
pLD,-trc , 14 P2
pMD18-T , uC B ( pfu DNA
, B ). Sma ,Hinc ,Stu EcoR
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Fig.1 Nove method of site directed mutagenesis

Black dot indicates the mutant ste and black rectande indicates a blunt end redriction enzyme ste

Unchanged gene fragment is anplified with primerl/UQorimer and digested by the blunt end redriction enzyme. TB primer/primer2 is used to anplify the
mutated fragment with Pyrobes ™ DNA Rolymerase. The mutant gene will be produced by ligating these two fragments
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Fig.2 Hectrophoresis identification of pFTB25, pFTB70, pFTB186 and pFTB226 digesed with different enzymes
M :Marker (1 100, 1 600, 2 600, 3 100, 4 100, 5300, 9 000, 17 000 hp)

1: pFTB25 digeted with Sma 3.7 kb; 2:pFIB70 digesed with Hinc 3.0 kb;

3: pFTB186 digested with Nco  /Hind 0.4 +2.6 kb;

4: pFTB226 digesed with EcoR - 3.2 kb

pFIB25 , pFIB70, pFIB186  pFTB226.

: P1/P2 PCR
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Fig. 3  Hectrophoress identification of pTB25, pTB70,
pTB186 and pTB226 by PCR

M :Marker (500, 1 100, 1 600, 2 600, 3 100, 4 100, 5300, 9 000,
17 000 bp)

1: Postive resuit of pTB226,1. 3 kb; 2: Negative resllt of pTB226;
3: Pogtive resut of pTB186,1. 3 kb; 4: Negative resit 4 pl173186;
5: Pogtive reslt of pTB70,1. 3 kh; &. Negetive 1esut of p1t70

7: Negtive resllt of pTB25:  €: Rudtive resut f pTB25,1. 3 kb

TaKaRa dte-directed mutageness
PCR
) DNA
5 kb. ORF
DNA )
GAT ATC( EcoR ) ; GIT,AAC(
Hinc ) ;CCC, GGG( Sma ) JAGG,
CCT( Stu )
, PCR
(Fg.1). ,
DdsA . ,
T
1)
DNA
2

MutanBes )
3) b
, pMD18-
T , . MutarBes
(References)
[1] , , [M].

[2]

[3]

[4]

[5]

[6]

1994-2007 China Academic Journal Electronic Publishing House. All rights reserved.

(Qu Li-Jia, Qi Hong- Ya, & a. Introduction to Modern
Biotechrology [M]. Beijing: Higher Educetion Press) , 1998: 72-78
[31. (Cao Yang, Li Dong-Tian, Yin Bing:Nan, e
al. Egablishment and gpplication of overlgo-extenson PCR [J].
Hebei Med J) , 2005 ,27(11) : 803-804
WarrensA N, JonesM D, Lechler R |, e al. Slicing by overlap
extenson by PCR usng asymmetric anplification: an inproved
technique for the generation of hybrid proteins of immunologca
interes[J]. Gene, 1997, 186(1) : 29-35.
Sambrook J, Fitsch E F, Maniatis T. [M],
2 . . : ,1998 (Sambrook J,
Fitsch E F, Maniais T. Molecuar Qoning: A Laboratory Manua
[M]. 2nd ed. New York: Qold Sring Harbor Laboratory Press,
1998)
K79R
(Zhou Jun-Chu, Shi
Identification and eqpresson o a

dp J1.
QaoJuan, Ma Li-Xin, e al.
opK79R mutant of green fluorescent protein[J]. Pog Nat i) ,
2002 ,12(7) : 648651

[J1. (Zeng Jin Yang, Huang Jiar
Qang, Li Zhwo-VYa, & al. A rgpid and snple method of mutagenic
deletion[J]. J Cel Mol Immurol) , 1998 ,14(4) : 289-291

http://www.cnki.net



