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Job ID:  20260216082926845156
Date:  2026-02-16 20:29:26
Gene Name: Icl|X87973.1_cds_CAA61231.1_2 [gene
Expression Host Organism:  Escherichia coli (E.coli)
Sequence Type: DNA
Size: 1578bp
Excluded enzyme sites:  []

Kept enzyme sites: []

Original Sequence (Original Sequence Length: 1578bp, GC%:63.05%):

ATGAACGTGCAAAGAAAACTTGCATCCACCCAGCTGAAACCCGTGTTGCTCGGCGTGCTGCTGGCCACCAGCGCCTGGAGCCAGGCCGCCCCGCCGGAGCAGGCGAGGCA
GTCCGCGCCCCCCACCCTGAGTTCGAAGCAGTACAGCGTCACCAGCGCCTCGATCGAAGCCTTGAAGCTGGACCCGCCCAAACTGCCGGATCTCTCCGGCTACACTCACGC
GGCGGTGGAGGCCAAGATCCGGCGCAAGCCCGGTGGACGCATCGCTGCGGCCATGCTGCAGCAGACCGCCCTGAAGGACTTCACCGGTGGCAGCGGACGTCTGCGCGAG
TGGATCGTCCGCCAGGGCGGTATGCCTCACGCGATCTTCATAGAAGGCGGCTATGTCGAGCTGGGTCAGTTGGCCAGGCAGTTGCCGGCCAATCAGTTCGCCGAGACCACG
CCGGGCGTCTACGTGGCGCGGGTGCCGATCGTCGTCGCCCCCGGCGCGACCCTGCACATCGGCAAGAACGTCAAGGAGCTGCGCCTCTCCGAGGAGCGCGGCGCCTTCC
TGGTCAACGATGGCAAGCTGTTCATCACCGACACCAAGCTGGTCGGCTGGAGCGAGAAGAACAACGCTCCGTCCGCCTACCGCGGCCCGGAAAGCTTCTGGGCCTTCCTGG
TGTCCTGGGGCGGCACCGAGACCTACATCTCGCGCAGACCCGTCGCCAGCCTGGGCTACAACACCAGTAAGGCCTACGGCGTGAGCATCACCCAGTACACCCCGGAAATGC
ACAAGCGCCTCAAGCGCCCGCGCCCGACCGGCTGGCTGATCGACTCGGTATTCGAGGACATCTACTACGGCTTCTACTGCTACGAAGCCGACGACGTGGTGCTCAAGGGCA
ATACCTACCGCGACAACATCATCTACGGCATCGACCCCCACGACCGCTCGGAACGCCTGGTCATCGCCGAGAACCACGTCTACGGGACGAAGAAGAAGCACGGCATCATCG
TCTCGCGGGAGGTCAACAACAGTTGGATCATCAACAACCGCACCCACGACAACAAGCTGTCGGGCATCGTTCTCGACCGTAACAGCGAACACAACCTGGTCGCCTACAACGA
GGTGTACCAGAACCACTCCGACGGCATCACCCTCTACGAGAGTTCGAACAACCTGATCTGGGGCAACCGGCTCATCAACAACGCGCGCCACGGCATCCGCATGCGCAACAG
CGTGAACATCCGGATCTACGAGAACCTGTCCGTCGTCAACCAGTTGACCGGTATCTACGGTCACATCAAGGACCTCAGCAGCACCGACCGTGACTTCAAGCTCGACCCCTTC
GACACCAAGGTGTCGATGATCGTGGTCGGTGGCCAACTGACCGGCAACGGTTCGTCGCCGATCTCCGTGGACTCGCCGCTGAGCCTCGAACTCTACCGCGTGGAGATGCTC
GCCCCGACCAAGAGTTCCGGCCTCACCTTCACCGGCATCCTCGAGGACAAACAAGAAGAGATCCTCGATCTGCTGGTGCGCCGCCAGAAGGCCGTGCTGATCGACCCCGTC
GTCGATCTCGCCCAGGCCGAGCTGTAG

Optimized Sequence (Optimized Sequence Length: 1578bp, GC%:53.23%):

ATGAATGTACAAAGGAAACTAGCTTCAACACAACTGAAGCCGGTATTGCTGGGCGTTTTACTGGCCACCTCGGCGTGGTCACAAGCGGCTCCGCCAGAGCAGGCGCGTCAAA
GCGCGCCTCCGACCCTGTCTAGCAAGCAGTATAGCGTTACCTCTGCGAGCATTGAAGCGCTGAAGCTCGACCCGCCCAAACTGCCAGATCTGTCCGGTTACACCCACGCCG
CGGTGGAAGCTAAAATCCGCCGTAAACCGGGTGGGCGCATCGCGGCCGCTATGCTGCAGCAGACCGCACTGAAGGACTTCACCGGTGGCAGCGGCCGTCTGCGTGAATGG
ATTGTTCGTCAAGGTGGCATGCCGCACGCAATTTTTATCGAAGGTGGTTATGTTGAACTTGGCCAGTTAGCGAGACAACTGCCGGCAAATCAGTTTGCAGAAACCACGCCGGG
CGTTTACGTTGCCCGCGTGCCGATAGTGGTGGCGCCGGGTGCTACCCTTCACATTGGTAAGAACGTGAAAGAACTGCGTTTGTCTGAGGAACGTGGTGCGTTCTTGGTCAAC
GATGGCAAGCTGTTCATCACCGATACCAAGCTGGTTGGTTGGTCGGAGAAAAACAATGCCCCGAGCGCGTATCGTGGTCCGGAGAGCTTTTGGGCATTCCTGGTATCCTGGG
GTGGTACGGAAACGTACATTTCTCGTCGTCCGGTTGCGAGCCTGGGTTATAACACCAGCAAAGCGTATGGCGTGAGCATCACGCAGTACACCCCGGAGATGCATAAACGTCT
GAAGCGCCCGCGTCCGACAGGCTGGCTGATCGACAGCGTTTTTGAAGATATTTACTATGGTTTTTACTGCTATGAAGCTGATGATGTTGTTTTGAAGGGCAACACCTACCGCG
ACAATATTATCTACGGCATCGACCCGCATGATCGTAGCGAGCGCTTGGTCATCGCCGAGAACCACGTTTACGGTACGAAGAAGAAACATGGTATCATCGTGAGCCGTGAGGTT
AACAACAGCTGGATTATCAACAACCGCACTCATGATAACAAACTCTCTGGCATCGTGCTGGACCGTAATTCCGAGCACAACCTGGTGGCCTACAATGAAGTGTATCAGAATCAC
TCCGATGGTATCACCCTGTACGAGAGCAGTAATAACTTGATCTGGGGCAACCGTCTGATTAATAACGCGCGGCACGGCATCCGCATGCGTAATTCCGTGAACATACGGATTTA
CGAGAACCTTAGCGTGGTTAACCAGTTGACCGGCATCTACGGCCATATTAAAGACCTGTCTTCGACCGATAGAGATTTCAAATTAGACCCATTCGATACTAAGGTGAGCATGAT
TGTGGTCGGTGGTCAATTGACTGGCAATGGTAGCTCTCCGATTAGCGTTGACAGTCCGCTGTCCCTGGAGCTGTATCGTGTTGAGATGCTGGCTCCGACCAAGTCCTCTGGT
CTGACGTTCACCGGCATCCTGGAGGACAAGCAAGAGGAAATCTTGGACTTGCTGGTACGCCGTCAAAAAGCGGTTCTGATTGACCCGGTGGTGGACCTTGCGCAGGCGGAA
CTGTAA
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GC Content Adjustment

After GenSmart Codon Optimization Before GenSmart Codon Optimization
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\ Figure 1- GC content of the sequence before and after GenSmart Codon Optimization. The ideal GC content range is between 30% and 70%. /
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1 ATGAATGTACAAAGGAAACT AGCT TCAACACAACT GAAGCCGGTATTGCTGGGCGTTTTA
1 ATGAACGT GCAAAGAAAACT TGCATCCACCCAGCT GAAACCCGT GT TGCTCGGCGTCCTG
61 CTGGCCACCT CGECGT GGT CACAAGCGGECT CCGCCAGAGCAGGECGCGT CAAAGCGCGCCT
61 CTGGCCACCAGCGCCT GGAGCCAGGCCGCCCCGECCCEGAGCAGGECGAGGECAGT CCGLGeee
121 CCGACCCTGTCTAGCAAGCAGT ATAGCGT TACCT CTGCGAGCAT TGAAGCGCTGAAGCTC
121 CCCACCCTGAGT TCGAAGCAGT ACAGCGT CACCAGCGCCT CGATCGAAGCCTTGAAGCTG
181 GACCCGCCCAAACT GCCAGATCT GT CCGGT TACACCCACGCCGOGGT GGAAGCTAAAATC
181 GACCCGCCCAAACT GCCGGATCT CTCCGGECTACACT CACGCGGECGGET GGAGGCCAAGATC
241 CGCCGTAAACCGGGT GEGCGCAT CGCGECCGCTATGCTGCAGCAGACCGCACT GAAGGAC
241 CGGCGCAAGCCCGGT GGACGCAT CGCT GCGGCCATGCTGCAGCAGACCGCCCTGAAGGAC
301 TTCACCGGT GGCAGCGECCGT CTGCGT GAATGGAT TGT TCGT CAAGGT GGCATGCCGCAC
301 TTCACCGGT GGCAGCGGACGT CTGCGCGAGT GGAT CGT CCGCCAGGGECGGTATGCCTCAC
361 GCAATTTTTATCGAAGGTGGTTATGT TGAACT TGGCCAGT TAGCGAGACAACT GCCGGCA
361 GCGATCTTCATAGAAGGCGGCTATGT CGAGCTGGGT CAGT TGECCAGGCAGT TGCCGECC
421 AATCAGT TTGCAGAAACCACGCCGEECGT TTACGT TGCCCGOGT GCCGATAGT GGTGECG
421 AATCAGT TCGCCGAGACCACGCCGEEECGET CTACGT GEGCGCGEGT GCCGATCGTCGTCGCC
481 CCGGGTGCTACCCT TCACAT TGGTAAGAACGT GAAAGAACT GCGT TTGTCTGAGGAACGT
481 CCCGGCGCGACCCT GCACAT CGGCAAGAACGT CAAGGAGCT GCGCCT CTCCGAGGAGCGC
541 GGTGCGTTCTTGGT CAACGATGGCAAGCTGT TCATCACCGATACCAAGCTGGT TGGTTGG
541 GGCGCCTTCCTGGT CAACGATGGCAAGCTGT TCATCACCGACACCAAGCTGGTCGECTGG
601 TCGGAGAAAAACAAT GCCCCGAGCGCGTATCGT GGTCCGGAGAGCT TTTGGGCATTCCTG
601 AGCGAGAAGAACAACGCT CCGT CCGCCTACCGCGECCCGGAAAGCT TCTGBECCTTCCTG
661 GTATCCTGGGGT GGTACGGAAACGT ACATTTCTCGT CGT CCGGT TGCGAGCCTGGGT TAT
661 GT GT CCT GGGECGECACCGAGACCT ACAT CT CGCGCAGACCCGT CGCCAGCCTGGECTAC
721 AACACCAGCAAAGCGT ATGGCGT GAGCAT CACGCAGT ACACCCCGGAGATGCATAAACGT
721 AACACCAGT AAGGCCTACGGCGT GAGCAT CACCCAGT ACACCCCGGAAATGCACAAGCGEC
781 CTGAAGCGCCCGCGT CCGACAGGCT GECTGATCGACAGCGT TTTTGAAGATATTTACTAT
781 CTCAAGCGCCCGCGCCCGACCGGECT GECTGATCGACT CGGTATTCGAGGACATCTACTAC
841 GGTTTTTACTGCTATGAAGCTGATGATGT TGT TTTGAAGGGCAACACCTACCGCGACAAT
841 GGCTTCTACT GCTACGAAGCCGACGACGT GGTGCTCAAGGGCAATACCTACCGCGACAAC
901 ATTATCTACGGCATCGACCCGCATGATCGTAGCGAGCGCT TGGT CATCGCCGAGAACCAC
901 ATCATCTACGGCAT CGACCCCCACGACCGCT CGGAACGCCT GGT CATCGCCGAGAACCAC
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GTTTACGGTACGAAGAAGAAACAT GGTATCATCGT GAGCCGT GAGGT TAACAACAGCTGG
GTCTACGGGACGAAGAAGAAGCACGGCATCATCGT CTCGCGGGAGGT CAACAACAGT TGG

ATTATCAACAACCGCACT CATGATAACAAACT CTCTGGCATCGT GCTGGACCGTAATTCC
ATCATCAACAACCGCACCCACGACAACAAGCT GTCGGGCATCGT TCTCGACCGTAACAGC

GAGCACAACCT GGT GGCCTACAATGAAGT GTATCAGAAT CACTCCGATGGTATCACCCTG
GAACACAACCT GGT CGCCTACAACGAGGT GTACCAGAACCACT CCGACGGCATCACCCTC

TACGAGAGCAGT AATAACT TGATCTGGGGCAACCGT CTGATTAATAACGCGCGGCACGGEC
TACGAGAGT TCGAACAACCT GAT CT GGGGECAACCGGCT CATCAACAACGCGCGCCACGEC

ATCCGCATGCGTAATTCCGT GAACATACGGAT TTACGAGAACCT TAGCGTGGTTAACCAG
ATCCGCATGCGCAACAGCGT GAACAT CCGGATCTACGAGAACCT GT CCGTCGTCAACCAG

TTGACCGGCATCTACGGCCATATTAAAGACCT GTCTTCGACCGATAGAGATTTCAAATTA
TTGACCGGTATCTACGGT CACAT CAAGGACCT CAGCAGCACCGACCGTGACTTCAAGCTC

GACCCATTCGATACTAAGGT GAGCATGATTGT GGTCGGT GGTCAATTGACT GGCAATGGT
GACCCCT TCGACACCAAGGT GT CGATGATCGT GGT CGGT GGCCAACT GACCGGCAACGGT

AGCTCTCCGATTAGCGT TGACAGT CCGCTGTCCCTGGAGCTGTATCGTGT TGAGATGCTG
TCGTCGCCGATCTCCGT GGACT CGCCGCT GAGCCT CGAACT CTACCGCGTGGAGATCGCTC

GCTCCGACCAAGT CCTCTGGT CTGACGT TCACCGGCAT CCTGGAGGACAAGCAAGAGGAA
GCCCCGACCAAGAGT TCCGGECCT CACCT TCACCGGCAT CCTCGAGGACAAACAAGAAGAG

ATCTTGGACTTGCTGGTACGCCGT CAAAAAGCGGT TCTGATTGACCCGGTGGTGGACCTT
ATCCTCGAT CTGCT GGT GCGCCGCCAGAAGECCGT GCTGATCGACCCCGTCGTCGATCTC

GCGCAGGCGGAACTGTAA
GCCCAGGCCGAGCTGTAG
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The sequence was codon-optimized using the GenSmart™ Codon Optimization Tool (_https://www.genscript.com/tools/gensmart-codon-optimization ) [1].

1. Long Fan (2020, February 6). Codon optimization. (WO Patent WO 2020/024917 A1). Nanjing GenScript Biotech Co., Ltd.
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