G @ | TOGETHER

!{’\N i D/? L&y

=S~ vears | for a sustainable future
OCCASION

This publication has been made available to the public on the occasion of the 50" anniversary of the
United Nations Industrial Development Organisation.

’-.
Sy
B QNIDQI
s 77

vears | for a sustainable future

DISCLAIMER

This document has been produced without formal United Nations editing. The designations
employed and the presentation of the material in this document do not imply the expression of any
opinion whatsoever on the part of the Secretariat of the United Nations Industrial Development
Organization (UNIDO) concerning the legal status of any country, territory, city or area or of its
authorities, or concerning the delimitation of its frontiers or boundaries, or its economic system or
degree of development. Designations such as “developed”, “industrialized” and “developing” are
intended for statistical convenience and do not necessarily express a judgment about the stage
reached by a particular country or area in the development process. Mention of firm names or
commercial products does not constitute an endorsement by UNIDO.
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without additional permission from UNIDO. However, those who make use of quoting and
referencing this publication are requested to follow the Fair Use Policy of giving due credit to
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Title of Project

\ novel efficient and powerful method for site-speciiic autagenesis

Keywords: site-specific mutagenesis, multi-point mutagenesis,
subtilisin E. autant library. screening by expresicn

UNIDO contract # 3]/053 ICGEB ref #: CRP/ CHN30-13
Project initiation: 1991.9 Project termination: 1335.3

Principal Investigator's name: Qisong Wang, Y1 \ie

Affillate Centre meil address = /.11 t0 o Genetics

Fudan university
Shanghai 200433, China

Telephone no.(081)021-5492222-3262 Telex no. 33717 HUAFU ¢X
Fax no. 00086 021 34918735 Email address
Abstract:

We have established a new, simpl: and efficient aethod for site-
specific mutagenesis. The principle of which is still based on
oligonucleotide-directed site-specific mutagenesis.The method enables to
obtzin large amourt of mutations with various mutant-site combinations in
only one reaction by aeans of annealing dozens of amutagenic primers to a
target sequence simultaneousiy. Since the resulting sutants are screened
preliminarily by expression, no hybridization and sequencing is need for
thosemutants without desired phenotypes. Cczpared with other methods,the
aethod has the advantages of high-efficiency, simplicity, time-saving and
controilability. It could be used to change the characterization of the
enzyme, for instance, to amakethe enzyme more thermostable,more stable at
higher or lower pH,more active etc.

To set up this method, we have select»d :lL. subtilisin E gene as our
target. according to the published results. 15 mutagenic primers for
subtilisin E have been designed to check if the methnd is good or not.
The results which are nbtained testify *he method feas:tle.




[T

OBJECTIVES/METHODOLOGY
(proposed at the ¢time of the submission of the research proposal}

[ %]

_ To establish a powerful site-specific autagenesis method which 2nables

large anount of autatluns to sccur in only one reaction.

. To comstruct a mutant librard of subtilisia £ for about 3 mutagenic

sites

. To obtain several mutants with desired properties.

. To publish a paper about the new aethod
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RESULTS
(compare agalnst the set objectives)

l.¥We have established 1 simpie and efficient method for multi-point site-
specific wmutagenesis. The procedure includes:annealing to a single-
stranded uracil-containing JNA teaplate with fifteen oiigonucleotide
fragments at a time, in vitro synthesis and ligation, transforming
JM109 of E.coli, cloning the mutart gene mixtures into the vector which
can express heterologous gene,screening the mutant genes by phenotype
sel=~tion.
compared with cther aethods,the method has the advantages of high-

efficiency, simplicity, time-saving and controllability.

2.%e have contructed a amutant library of subtilisin E containing various

mutantions for fifteen amutagenic sites. The random library has been
selectively screened to be reliable by dot-blot hybridization and DNA

sequence analysis.

3.¥e have obtain :1ve amutants exhibiting more thermostable, more stable

at higher pH or/and resistant to oxidation. They all have been
sequenced out and found to differ from wild-type subtilisin E. Three by
one amino acid(Met222Ala,Tryl04Phe,¥et222Cys),one by three aeino
acids(AsnT76Asp/Asnl095er/I1e205Cys),the other by four =zmino

acids(Asn76Asp/Asn109Ser/I1e205Cys/Met222Cys).

4.Now we have no less than three articles to he published:

l)construction of site-mutant subtilisin E pool with a set of
oligonucleotides. Science in China(series B)(press in chinese and
English)

2)Study on mechanism of aulti-point site-specific mutagenesis.Science in
China(series B)(press in chinese and English)

3)A novel, simple and efficient site-specific mutagenesis suitable for
protein engineering.

Proc.Vatl.Acad.Sci.USA or Sucl.Acid Res.
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Work plan and time schedule
{origlnally envisaged)

1991-1992:

1992-1993:

1992-1994:

1.To design the primers.

2.To synthesize these primers.

3.To construct the mutant library.

1.70 identify the mutant library by dot-hlct aybridization and
DNA sequence analysis.

1.To prepare of mutant ipr £ gemes

2.To construct a expression system.

1.To set up a convenient screening amethod

1.To obtain several autants with desired properties for
instance, more thermostable, wmore stable at higher pH or

resistant to oxidation.

2.To analyse the mutants by DNA sequencing.
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Work plan and time schedule
"~ {actual)

Pro}cci’ landmarks. duration of ndividual tasks (use bar charts): evaluation criterta {publications,

patents, services, training}

project landmarks duration of individual :asks
design of the primers 1991,3 ---1991,1i1
Synthesis of the primers 1991,11---1391,12
Construction of the wutant library 1991.12---1992,3
Identification of avu:ant library 1992,3 ---1992.7
Preparation of mutant Apr E genes 1992,9 ---1992,12
Construction of the expression system 1982,12---1992, 4
Construction of the screening method 1993,4 ---1993,7

Screening of the mutantc by expression 1984.9 ---1994,12

Analysis of the autant by sequencing 1994,12---1995,3

Evaluation criteria:Interim report 1,2, terminal evaluation report and

publications(No less than three articles are to be published}.
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NETWORKING

NONE

\ow no less than three papers shall be published.

oligonucleotides

2.Study on mechanism of pulti-point site-specific asutagenesis

3.1 novel,simpie and efficient site-specific mutagenesis

orotein engineering.

Proc. Satl. Acad. Sci. USA. or Vucl. Acid. Res.

SCIENCE [N CHINA (series B)  (press im Chinese an¢. English)

SCIENCE I[N CHINA (series B)  (press in Chinese and English)

suitable

l.Construction of stite-mutant subtilisin E pool with a set of

for
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