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GC Content Adjustment

After OptimumGene™ Optimization

Before Optimization
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Optimized T ATGAAAACCTTOGAAATCCTGAMCACTTOCARGCCEAOGCCATCSTTCTGTTTATGARA
original T ATGAARACATT IGARATTCTAARACATTIGCARGCGGATOCGATOGTGTTATTTATGARR
optimized 67 T CCACRACTTCCAC TOGAATE TCAAAGSCACOGATT TCTTTAACST TCATAAACGTCACG
original &7 TG CATAACT T CCAT GG AR TG TGAAAGGCACOGATTTT TTCAATSTGCATRAARGCCACT

Optimized 127 GAAGAAAT TTATGAAGAATTTGOGGACATGT TOGATEACCTGECCGAADSTATOSTOCAS
original 127 GRAGARRT TTATGARGAGTTTGOGCACATETT IGACCGATCTOGCTAAARGGATCETTCAAR

optimized 187 T EEGTCATCACC O TR ETEACCC TEAG TEAAG CAAT TARAC TGACEOG DS TCAMAGAA
original 187 TTAGGGCATCACCCCTTAGTCACTTTATCCGAASCGATCAAACTCACTOSTG TTARAGAR

optimized 247 GAAN CCRRRAACGAGC T T T CACT CTRRAGA TATCT TCAARGARA TCCTOGARGACTACARR
Original 247 GAAACTAMAACGACCTTCCACTCTAAAGACATCTTTAAAGAAATTCTAGAGGACTACAAA

Optimized 207 TACCTOGARRMARG AR T T L ARALG AN TOAG AR CACCOCAGARARRAGAAGGCGATARACTD
Original o7 TRTCTAGAAARAAGART TTARAGAGC TCTCTAACACCGC TEARAAAGAAGGOGATARAGTT

optimized as7 ACCETTACOTACSCTOACOACCRACTOCCCAAAC TECARARTCAATCTGGATGCTOCAR
Original 267 A TRRL T TATGCGEAT AT CARATTAGCCAAG T TEGCAARARTCCAT T TGEA TG UTGCAR

oprimized 427 GOGCACCTOGOGTAR
original 427 GCCCATTTGGCTTAA
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Optimized 1 MEKTFEILEKHLOADAIVLFMEKVHNFHWNVKGTDFFNVHEATERIYEEFADMFDDLAERIVY
Original 1 METFEILEHLOADAIVLFMEVENFHWNVKGTDF FNVHEATEEIYEEFADMFDDLAERIVY
Optimized 61 LGHHPLVTLSEAIKLTRVKEETKTSFHEKDIFKEILEDYKYLEKEFKELSNTAEKEGDEY
Original 6l LGHHPLVITLSEAIKLTRVEEETKTSFHEKDIFREILEDYKYLEKEFKELSNTAEKEGDEV
Optimized 121 TVTYRADDOLAKT.OKS IWMLOAHTLA*
Original 121 TVTYADDOLAKLOKS IWMLOAHT. A *
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Restriction Enzymes

areen. filtered site = ecked sites

HindII(AAGCTT)
BamHI(GGATCC)
Polymerase slippage site 1
Polymerase slippage site 2
Ribosome binding site

CIS-Acting Elements

E.coli_RBS(AGGAGG)
PolyT(TTTTTT)
PolyA(AAAAAAA)
Chi_sites(GCTGGTGG)
T7Cis(ATCTGTT)

Optimized Original
1(442) 1(442)
1(1) 1(1)

0 0

0 0

0 0
Optimized Original

0 0

0 1

0 0

0 0

0 0
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Background and Objective: As the main virulence factor of Helicobacter pylori, HP-NAP has an important
role in immunoprotection against this pathogen. This antigen is a strong candidate as a part of multi-
component vaccine in the clinical trial against this bacterium. Due to NAP importance, it was used in this
study as a template for optimization of heterologous genes with a low A-T content and low expression in E.
coli.

Materials and Methods: A synthetic single gene that could reach the highest level of expression in the host
was designed by using bioinformatics tools.

Results: A number of factors that influence gene expression level were changed for HP-NAP gene
optimizing: the codon usage bias in E. coli was changed; the G+C content was upgraded from 38% to 45%;
and the stem-loop structure was broken. These could result to prolong of the half-life of the mRNA and
overexpression of recombinant of HP-NAP protein up to 800 mg per liter.

Conclusion: Applying of bioinformatics tools was appropriated to optimize of HP-NAP overexpression in E.
coli. From our results, it appears that combination of In Silico and experimental approach is a logical

approach for expression of heterologous genes in another host.

Keywords: Helicobacter pylori, Bioinformatics, Optimization, Recombinant HP-NAP, Cloning,

Expression.
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