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(a) Oligenuclectide-directed mutagenaesis
{i} Base-pair substitution

Oligo binds to ssDNa Replication in cell
C
Oligo —= g7
s5DMNA
E —_— and

{ii) Insertion

and

{iil) Deletion

and

{b) Cassefte replacemant  (c) Delefion (d) Sets of deletions {e) PCR mutagenesis
+ 15t PCH to obtain long
Tl WU L{\ I, primer
v Erosion SEESEEEEEEEES

i

by
micoase  Product JSCTTTLL

+ 2nd PCH using long
prirmer
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Aspergillus terraus 9h-1

2. Aspergillus terreus cbs

3., Aspergillus niger var. awamorl
4., Aspergillus niger T213

E. Aspergillus niger HRRL3I135
6., Aspergililus fumigatus 13073
7. Aspergillus fusiigatus 32722
B, Aspergillus fumigatus SB1z8
9. Aspergillus fusiigatbus 26906
10. Aspergillius fumigatus 32239
11. Emgericells pnidulans

12. Talaromyces thermophilus
13. Myceliophthora thermophila
COn eSS

Consansus phytasa-1

14. Thermpomyces lanugingsus
15, Faxilluazs invalutus (phyall
16, Paxillus involutus (phydd)
17. Trametes pubascens

18, Agrocybe padisdes

1%. FPeniophora Iyzii

20, Conbasidio phytasa
CoOnsSensus

Canaansus phytasa-10

Consansus phytasa-11
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QVLARHGARS
OVLARHGARS
OVLERHGEARY
QVLERHGARY
CQVLSREHGART
QVLERHGARY
CVLSRHGARY
CVLSRHGEARY
CVLSRHGARY
CVLSRHGEARY
QYLSRHGARY
OLLESRHGEARY
QYLSREHGARR

QVLSEHGARY
CVLSRHGARY

QVLSRHGARY

NIIQRHGARF
NIICRHGARF
HIIQRHGARF
NIICRHGARF
MLIQRHAARW

NIICRHGARF

OVLSRHGARY
OVLERHGARY

QVLSRHGARY
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FTOEKTEAYR
PTESEGEEYS
FTEEKGKEYS
PTLERGEREYS
FTSESKEKEYE
PTSSESKEYR
FTSSKEXKEYK
FTSSESKEYR
FTASKEXKEYK
FTESKSKEAYS
PTSSXKTELYS
FTLERAASTV

FTSSK-KAYS
FTSSKSKAYS

FTAHESEVYA
FTSGATTRIK
FTSGAATRIK
FTSGAAKRID

FISGAGTRIQ
FTEGARERJV

FISGRATRIQ

FTESKSEKYS
PTESKS¥EYS

PTSSKESKEYS

ATTARTIOKSA
ATIAATCOFHA
ALTEBETQUNV
ALIEETCCONV

ALIEBEIQORA
ELVTATORNA

ELAVTALGRANA
ELVTAIOARA
ELVTAIQANA
ELVTAIOEHRA
GLIRATQENA
CLISRIQETA
DLIDRIHHGA

ALIBAIQENA
ALTEATQFNA

ELLORIQDTA
AGLTELOGVD

AGLISELQIVE
TAVAXKLERAS

AAVEELQSAK
ARVAKTIQOMAR
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ALT-AIQENA
ALTEARIQEMA

ALTERIQENA

TAFPOGKYAFL

TALPGETAFL
TTFDGEKYAFL

TTFEGETAFL
TTFDGKYAFL

TOFKGEFAFL
TODEFEOEFAFL
TDFKGEFAFL
TODFROGEEAFL
TEFKGEFAFL
TEFWGOYAFL
TAYKGYYAFL
ISYAEPGYRPL

T-FEGEYAFL
TAFFRGEYAFL

TEFFDFAFL
HFTDAEFNFI
HFITDFEFDOFL
NYTDELLAFY
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FFTDFEYEFL
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EDTRYQLGAN
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Unfolding temperature (1) determined by DSC
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DNA Shuffling# A

- DNABA
DNA Shuffling . DNAY:

 DNABEALEH
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DNA Shuffling ] P4 i

What 1s DNA shuffling?

* Crossovers,

Darwinian Evolution® deletions, Directed Evolutidn

* insertion :
SCILIONS, Targeted selection

' * Inversion .
Na%tu.ral selectlpn of V,e S10LS, ] of created mutations
existing mutations * point mutations

What happens after DNA shuffling

* Generation of a large library of novel genes (chimeras)

gdtion for improved/desired bio-functions
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DNA Shuffling:
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How DNA shuftling works - 1

How DNA shuffling is done in the tube

* Random fragmentation of a pool of related genes;

 Self-priming polymerase reaction and template switching (causing crossovers);

* PCR amplification with primers of reassembled products

Giel Purify PCR PCR Clone into
[N Asel 10-34 bp without with whise pLUC1R

Termplaie  PCR digest fragmenls primess prmers derivative
v — 4 —  —= ¢ — d et

Lac alpha 4 '
bl .

colonies

50 bp
100 bp

25 3 35 40 45
cycles
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Single gene shuffling
library of point mutants

mutants generated by
or-prone PCR, random and
e-directed mutagenesis

Family gene shuffling
library of chimeras

|HI

U

Generating chimeras with
crossovers of large blocks
of sequences
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