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Abstract: 

we hare ~stablished a ne1t, simpL~ and effic~cnt raethod for site-
specific mutasenesis. The principle of which is still based on 
oligonucleotide-directed site-specific rautanenesis.Thf: ilethod enables to 
obtain large amount of mutations with various mutant-s1tP combinations in 
only one reart1on by 1eans of annealing dozens of mut~9enic primers to a 
target sequence si1ultaneo11siy. Since the resulting 11Jtants are screened 
preliminarily by expression, no hybridization and seq1Jencin9 is need for 
those1utants without desired phenotypes. Cca:pared with other methods, the 
aethod has the advantages of high-Pfficiency, simpl ic it.Y, time-saving and 
cont ro 11 ab il i ty. It could be used to change the characterization of the 
enzyme, for instance, to 1akethe enzyme more thermostanle,more stable at 
higher or lower pH.more active etc. 

To set up this method, -e ha\·e select :d i:. t. : suotil1sin E fJPne as our 
target. according to the published results. 15 muti13enic primers for 
subtilisin E have been designed to check i~ the met.t1rJd is good or not. 
The results ~hich are 0btained testify ~he ~ethod feasi~le. 
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?art 2 
OBJECTIVES/METHoDOLOGY 

(proposed at the thne'o[ the submlsslon of the research roposal), 

1. To estab!ish a powerful s~te-specific mutagenesis method ~h1ch ~n~bles 

large anount of mutat~uns to Jccur in only one reaction. 

To Lonstruct :i mutant 1 ibrar:. of subt i l isiJi E for 1bout 1} :nuta9en11· 

sites 

3. To obtain ~e~eral 1utants ~1th desired prop~rties. 

~- To publish a paper about the ne• method 

IL--------·- -----
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RESULTS I 
·------· ---------~(c~o:.:m::.:.£-p.=are:.__:___a..Jgz_· a_ln_st_th_e_se_t_ob___,.,J'-c_c_tl_v_e-=s)'------------1--1 

l.We have established l simpie and efficient method for multi-point site-

specific mutagenesis. The procedure includes:annealing to a single-

stranded uracil-containing DNA template •ith fifteen oii9onucleotide 

fragments at a ti•e, in ntro synthesis and ligation, transfor1ing 

JM109 of E.coli, cloning the 1utart gene 1ixtures into the vector which 

can express heterologous gene.screening thP mutant genes by phenotype 

:ompared •ith other ~ethods,the method has the advantages af high-

efficiency, simplicity, time-saving and controllability. 

Z.We have contructed a mutant library of subtilisin E contJining various 

mutant ions for fifteen mutagenic sites. The rando1 library has been 

selectively screened to be reliable by dot-blot hybridization and DNA 

sequence analysis. 

3.we have obtain iive 1utants exhibiting more thermostable, more stable 

at higher pH or/anti resistant to oxidation. They al 1 have been 

5equenced out and found to differ from wild-type subtilisin E. Three by 

one amino acid(~et222Ala,TrylO~Phe.~et222Cys),one by three a1ino 

acids(Asn76Asp/Asnl09Ser/Ile205Cys),the other by four a1ino 

acids(Asn76Asp/Asn109Ser/Ile205Cys/Met222Cys). 

4.~ow we have no less than three articles to be published: 

l)construction of site-1ut&nt subtilisin E pool with a set of 

oligonucleoti~es. Science in China(series B)(press in chinese and 

English) 

2)Study on mechanis1 of 1ulti-point site-specific muta3enesis.Science in 

China(series B)(press in chinese and English) 

3)A novel, sim~le and efficient site-specific mutagenesis suitable for 

protein engineering. 

Proc.Satl.Acad.Sci.USA or Sucl.Acid Res. 
--------------------------------
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Work plan and tlme schedule 
(orlglnally envisaged) 

1991-1992: I.To design the pri•ers. 

2.to synthesize these primers. 

3.to construct the mutant library. 

~.To identify the mutant libr&rr br dot-hlct )ybridi:ation lnd 

D~A sequence analysis. 

1992-1993: 1.to prepare of mutant Apr E genes 

2.to construct a expression syste•. 

3.To set up a convenient screenins 1ethod 

1992-199-t: 1.To 0btain several mutants with desired properties for 
instance, more thermostable. more stable at hisher pH or 
resistant to oxidation. 

2. to analyse the mutants by DS.\ sequencing. 

--- ---------------------- -··----- -------·-----
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Work plan and time schedule 
(actual) 

Project, landmarks. duration of ~ndlvidual tasks (use bar charts): evaluation crtlerta (publications. 
patents. sen.tees. tralning} 

project landmarks duration of indi~idual tasks 

Jesign of the primers 1991,9 ---1991,il 

Synthesis of the pri1ers 1991.11---1991.12 

Construction of the 1utant library 1991.12---1992,3 

Identification of au:ant library 1992,3 ---1992.7 

Preparation of 1utant .\pr E genes 1992,9 ---1992,12 

Construction of the expression system 1~92,12---1993.~ 

Construction of the screening method 1993.~ ---1993,1 

Screening of the mutant5 by expression 19S~.9 ---199~.12 

.\nal;.:sis of the mutant br sequencing 199~.12---1995,5 

Evaluation criteria:fnterim report 1.2, terminal ernluation repol't and 

publications(So less than three articles are to be published}. 
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NETWORKING 
• 

SONE 

So\t no less than three pape"s shall be p11bl i.shed. 

I.Construction of site-mutant subtilis1n E pool ~ith a set of 

oligonucleotides 

SCIESCE [S CHISA (series Bl (press in Chinese an( English) 

2.Study on mechanism of multi-point site-specific mutagenesis 

SCIESCE I~ CHISA (series B) (press in Chinese and English) 

J . .\ novel.simple and efficient site-specific mutagenesis suitable for 

protein engineering. 

Proc. Satl . .\cad. 3ct. USA. or Suet. \cid. Res. 

~-----· -------------------------
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