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Six brilliant colors.
Three species of tropical fish.

Electric Green® -

Sunburst Orange®










Parent gene

Random mutagenesis

.T"""“'“"““" Library of plasmids with coned

P > A ST A
AU AR SN A v |

|

" ’_D =2
o~ O’ - »
1 ¥ Kinetic n
u " 3 e |
< J
g" .":0" }:‘3'2,‘:“: n:rlrr?-.,'vt

v 7 o “_1:' < S———

1/ -
M 1"‘

S (mM)




Evolved enzyme

314 evolution round

Fitness

2™ evolution round
Parent gene

|

18t evolution round

i

Parent
enzyme

Evolution rounds



Table 1.

Frequently Used Chemical Mutagens and Mutation Type Caused

Chemical Type of DNA Lesion Mutation Type
ICR-170 Intercalation Frameshift
MMC, DEO Interstrand cross-linking Deletion
4-NQO, DEB DNA adducts Base-parr substitution
MNNG. EMS, MNU Alkylation Base-pair substitution

NA HA Modification of bases Base-pair substitution
2AP Base analogue Base-parr substitution
MMS Alkylation/strand breaks Several different types
MA Transition mutations GCto AT
BS Reacts specifically with C in single-stranded

regions of DNA
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Two oligonucleotides primers

containing the desired mutations are used
with a DNA polymerase to extent the original
plasmid In single PCR reaction , resulting
in a nicked circular strant

Dpnl nuclease digests the
methylated parental DNA
template
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The circular, nicked dsDNA is
transformed into competent cells. The
l competent cells repair the nicks in the
mutated plasmids.




Primer 1 Primer 2

5’-IIIIII-'IIIIIIIIIIIIIIIIIIII 3'

3"IIIIIIIIIIIIIIIIIIIIIIIIIIII 5'

| PCR with primers 1 and 3 [ PCR with primers 2and 4 |

5rIIIIIIIIIIIIIII*II SII*IIIIIIII

31--III--IIIIII-I*II 3II*IIIIIIII

Denaturation and annealing result
in heteroduplex formation

5|ll'lllllllllllll*ll3'
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I Ovearlap extension: DNA

polymerase fills in 3
recessed ends
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2nd PCR reaction
am plifies mutagenic
DNA

Primer 1
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Engineered Luciferase Reporter from a Deep Sea Shrimp Utilizing a
Novel Imidazopyrazinone Substrate
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pETBluseTTUP primer #70725-3

T7 promoter lac operator Xbal

TE'ATAA.CGTE‘E'I'_‘GCGF}.R’ITAA.‘I‘F.OG}\CTCF.CT}\';A.GGGG.'P-.P.'I'I‘GTG.'F.GCGGATPAI'_'MTTCCCE'I‘E'I‘AGEC'I'I‘RCAATI'I‘E'CATTCGE‘E‘}\TTCAGGE'I‘GCGCF.RI'_'I'G'I'I‘GGG-MGGGCGATCGGTP.CGGGCCTCTTCGE‘TATTACGCCA
AGTATTECAGEGCGCTTTAATTATECTGAGTGATATCCCCTTARCACTOGCC TAT TG TTAAGGEEGAGATC TEAA TG TTAARGETARGOGETARGT CCGACGCE TTEGACAACCCTTCCCGCTAGC CATGCCCGEAGARGCGATARTGCGET

lacZ a-peptide ORF
pETBlueUP primer #70604-3 Bgl Il

Dzal
ke | Neo |

RES Mot
GOT T CGARACGETCEEETE e Te ARG GO CAT TAAGT TEEE TAR GO CACGA TTC T C oA S TCAC GACGTTETAR A ACCACCEC CAC CCACAGA T CTTEATT GG TAGCAGAR TAR TTT T T TTARCTTTARCAMCGCACATATACCATE
CGRACGCTTGCCACCCACGOGACGTTCOGC TARTTCAACCCATTGCGETCCTAAGRGEETCAGT CCTGCARCATTTTGC TECCGETCGCTCT CTAGRACTAACCGATCGTC TTATTAARACARATTGAAATTCTTCCTCTATATGGTAC

lacZ a-peptide ORF
3-ORF site Ascl ¢ eBSBT%I - 3-ORF site
BssH Il 25 > . ag —_—
EcoR v_5mal gepag | BamH | EcoR | Bsre | B30 1 per) Hinell kpnl  clal Mol P Veinam wotl  Pvw 1850107 oy HSV-Tag

Ao lle Ser Arg Glu Leu Val Asp Pro Asn Ser Val Gln Alo Arg Leu Gln Asp Yol Asp Gly The lle Asp Thr Arg Ser Lys Leu Ala Ala Ala Gin Leu T

] 1 Mla i Thr Arg Ala Ser Gin Pro Glu Leuw Ala Pro Glu Asp Pro Glu Asp
CCGATAT C GG AC CTC G TE AT CCGAA TT C T TAC A OGO C T CACGA e TG CC G TACCATCGATACGCGTT CEA RGO TT R CEECCGCACAGCTGTATACACCTECARCC CAGCCAGRACTCECTCCTEARGACCCACAGEATC
CECTATRGEEC O TCERGCAC TR CTTARGACA TE T OGO G GACET OO T G RGO TG CA T e TAGC TA TGO G C AR G CT T OGAR OO GO T TCGACA TATG T CACGTTOGETCEE TCTTEAG CGAGGACTTCTEEETCTCCTAG
-

lacZ u-peptide ORF
who | His-Tag
Lou Glu Fis Ris Fis kis Fis Bis End &

TCGAGCACCACCACCACCA CCACTAA TG T TAAT TARCTTEECCGT TG TART CATAC T CATAATCAATACTCC TEACTGCETTAGCAATTTAAC TETCATAARACTACCGCATTARAGC TATTOGATGATARGC TG TCARACATCGATARATTC
AT CGTEE TG E TG T TG TEA T TACAA TTAAT T AAC COGCAACA TTACTATCACTATTAC T TA TGAGCACTGAC GO AAT G TTAAA T TCACACTATT TGAT EECC TAAT TTCCATARCGCTACTATTCGACAGTTTGTACTATTARG
-

" RBS * -
lacZ a-peptide ORF pETBIueDOWN primer #70603-3 E. coli promoter

PETBIlue-2 cloning/expression region
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Figure 6. The pCR-
Blunt II-TOPO Vector.
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Figure 7. The pCR-
4Blunt-TOPO Vector.



Topoisomerase | recognition sites
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Topoisomerase | recognition sites

@\ AAGGG 5 min at

I TTC00 room temperature
® ®/ -+ PCR product —- ggg\lem
' <«—— 3" phosphate P
. gggAAGTGG -z S f/’ Topoisomerase |
@ GTGG is released
Directional TOPO cloning vector Blunt-end PCR product Extra GTGG removed after transformation
(designed with CACC at one end,
no modification at the other) Ligation complete

Figure 10. Directional TOPO cloning of blunt-end DNA.



Gateway technology
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Prophage Integration

Phage lambda
3
attP
a>tt<B E. coligenome

(Int, IHF)

Integration Excision
(Int, Xis, IHF)

sesssc T — — —
attL att

Int (integrasa), IHF (factor de integracion del huésped) y Xis (excisionasa)



gene of interest gene for negative selection
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