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HNH Insertion (containing the yellow ORF) is at AACGAG, which is duplicated at each end (blue). 

 

 
 
I wonder if it were removed, would this restore the long open reading frame of lysin A?  Here is 
the DNA from the start of gene 29 through the end of gene 31.  The repeated AACGAGs are set 
apart. 
 
GTGACCACGAAAGATCAAGTCGCCCAAATCACCATCGCCGAAGCCAAGGCGCGCGGCTACACCCGCAGC

GAATGCCTGGCGGTCATGTCCACCTTCTACCAAGAGTCCGGCTGGAACGACACCATCTGGGACCCCACC

CACACCACCTACGGCATTGCCCAGCAGGACGGCTCCTACCCACACCGCTTCGACGGTGCCGCAGCCCAA

ATCAAAGGCTTCTTCGACAAGCTCGACGTGTGGCGCGCCAAACCCGGTGCCAGCACCGATATATGGCTG

AACATCTGCTGGATGCAGCAGGCCCCCAACTGGCCCAGCGCTGACTACTGGTACGCCAACGGCCGCCGC

GCCTACCTCACCGAAATCAAGTCACGCATCGCCACCGTCACCCCATACCTCGACAAGTACTGGCCCACC

ACTGGAGGTACCGCCGTGCCCGACGAACCACGCCCCGACTTC 

 

AACGAG 

 

ATGCGGGCGTGCATTAAAGACGGGCGCGGGTGAGACGCTTGGCATACCGTGCCCGCGCGCGCTCGTTGC

GGCACGTTTTGCAGTACCGCATCGGCCGCCGAGTGCTCGGTCGGTAAAACACCCCGTCGTAGTCGTGCC

https://docs.google.com/document/d/1bMp1EoKTOZOC_9mfqeFDX1qKlBKDDPZ1UiksYI5kL6E/edit?usp=sharing
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CCTTGGGGCATGTCGTCTTCTTGCTCTGCCAGTTCGTTCGGTGTCGCACAGCGTCATGGTTGTTCTCCG

TGCGGCTGTCCCAGCGCAGATTGTCGAGACGATTGTTGGAACGGTCCCCGTCACTGTGGCAGCCCTCCA

TGCCGTCCGGGCAAGCCCCGACGAACGCCGTCAGCACGAGCCTGTGTACGAGCGCGTTTCCACCAGGTA

GGCCCACCTTTAGGTAGCCATTCGGCATCACGGACTGAGACAAGACCCGCCCGCGCATATACCGGCGCC

CGCGCCCATCGCACTCGATCTGCCGATCCAAACTCCGCACGCGACCTCCGTCGGAGACCTCGTACAGCC

CCTCGTATCCAACTACCGGCAACCAGGCTTCAACCATGTTCCCATTTTAGTCGAAAGGTGGGCCCTGAA

CCCCATGACAAACCGGCCTCCGTAT 

 

AACGAG 

 

TTTCCGATCTGGTCGAACAACAACAGCGCCCGCAGCGGCAAGCCCACCATGTTCCTGATCCACACCCAA

GAAGGCGGCGGCGGGGACGCTGCCGCCGAGAACCTGGCGAAGTGGTTCCAGAACGGCAACGGCGTCTCG

TACCACTACACGATCTCCCAAGCGTCCGATGGTGGTGTGACGGTGGTCGATTGCGTCGACACTGACCGC

GCCGCCTGGTCTGTGGGCAACGCCAACAGCATCAGCATCAACCTGTGCTTCGCGGGGTCGCGAGCATCC

TGGATGCGGGATCAGTGGATGAAGCAGTCCAACGCAATCGACGTCGCAGCATACCTCGCGGTGCAGGAC

GCGAAGAAGTACGGCTTCACCCCGCTCGTGGTGCCACCGCCGTATACGAATGGGCGACCTGGCATCTCG

GACCACCGGTGGGTGACCGACGTGTTCAAGTGGGGCACTCACACCGACGTCGGAGACTGGTTCCCGTGG

GACTACTTCGCCGAACGGGTCAACCACTGGGCCAACGGTGGCAAGACCGAGCCTGAACCGCCCAAGGTG

AAACGCTTCCCGGACGACTGGACCGACCGCGAAATCCTCGTCGAGATTCTGCGGCAACTGCGCGGATAC

AACCTCACTGGCTGGCCGCAGCTCGGCGGAAAAACCCTCGTGGACGCGGTAGCAGAACTGTTGGGCCAC

TGA 

 
Cut out the HNH insertion and one of the duplicated copies of AACGAG: 
 
GTGACCACGAAAGATCAAGTCGCCCAAATCACCATCGCCGAAGCCAAGGCGCGCGGCTACACCCGCAGC

GAATGCCTGGCGGTCATGTCCACCTTCTACCAAGAGTCCGGCTGGAACGACACCATCTGGGACCCCACC

CACACCACCTACGGCATTGCCCAGCAGGACGGCTCCTACCCACACCGCTTCGACGGTGCCGCAGCCCAA

ATCAAAGGCTTCTTCGACAAGCTCGACGTGTGGCGCGCCAAACCCGGTGCCAGCACCGATATATGGCTG

AACATCTGCTGGATGCAGCAGGCCCCCAACTGGCCCAGCGCTGACTACTGGTACGCCAACGGCCGCCGC

GCCTACCTCACCGAAATCAAGTCACGCATCGCCACCGTCACCCCATACCTCGACAAGTACTGGCCCACC

ACTGGAGGTACCGCCGTGCCCGACGAACCACGCCCCGACTTC 

 

AACGAG 

 

TTTCCGATCTGGTCGAACAACAACAGCGCCCGCAGCGGCAAGCCCACCATGTTCCTGATCCACACCCAA

GAAGGCGGCGGCGGGGACGCTGCCGCCGAGAACCTGGCGAAGTGGTTCCAGAACGGCAACGGCGTCTCG

TACCACTACACGATCTCCCAAGCGTCCGATGGTGGTGTGACGGTGGTCGATTGCGTCGACACTGACCGC

GCCGCCTGGTCTGTGGGCAACGCCAACAGCATCAGCATCAACCTGTGCTTCGCGGGGTCGCGAGCATCC

TGGATGCGGGATCAGTGGATGAAGCAGTCCAACGCAATCGACGTCGCAGCATACCTCGCGGTGCAGGAC

GCGAAGAAGTACGGCTTCACCCCGCTCGTGGTGCCACCGCCGTATACGAATGGGCGACCTGGCATCTCG

GACCACCGGTGGGTGACCGACGTGTTCAAGTGGGGCACTCACACCGACGTCGGAGACTGGTTCCCGTGG

GACTACTTCGCCGAACGGGTCAACCACTGGGCCAACGGTGGCAAGACCGAGCCTGAACCGCCCAAGGTG

AAACGCTTCCCGGACGACTGGACCGACCGCGAAATCCTCGTCGAGATTCTGCGGCAACTGCGCGGATAC



AACCTCACTGGCTGGCCGCAGCTCGGCGGAAAAACCCTCGTGGACGCGGTAGCAGAACTGTTGGGCCAC

TGA 

 
Is this an ORF? Yes. (submitted sequence to a DNA translation program 
https://web.expasy.org/translate/)  
 
# 5'3' Frame 1 

VTTKDQVAQITIAEAKARGYTRSECLAVMSTFYQESGWNDTIWDPTHTTYGIAQQDGSYPHRFDGAAAQIKGFFDKLDV

WRAKPGASTDIWLNICWMQQAPNWPSADYWYANGRRAYLTEIKSRIATVTPYLDKYWPTTGGTAVPDEPRPDFNEFPIW

SNNNSARSGKPTMFLIHTQEGGGGDAAAENLAKWFQNGNGVSYHYTISQASDGGVTVVDCVDTDRAAWSVGNANSISIN

LCFAGSRASWMRDQWMKQSNAIDVAAYLAVQDAKKYGFTPLVVPPPYTNGRPGISDHRWVTDVFKWGTHTDVGDWFPWD

YFAERVNHWANGGKTEPEPPKVKRFPDDWTDREILVEILRQLRGYNLTGWPQLGGKTLVDAVAELLGH- 

 
How does this protein compare to others? 
 
BLASTp = identical to lysin A from MilleniumForce and others.  Blue shows the insertion point / 
break point in native gene. 
>MilleniumForce_31, lysin A, 384 

          Length = 384 

 

 Score =  824 bits (2128), Expect = 0.0 

 Identities = 381/384 (99%), Positives = 384/384 (100%) 

 

Query: 1   VTTKDQVAQITIAEAKARGYTRSECLAVMSTFYQESGWNDTIWDPTHTTYGIAQQDGSYP 60 

           +TTKDQVAQITIAEAKARGYTRSECLA+MSTFYQESGWNDTIWDPTHTTYGIAQQDGSYP 

Sbjct: 1   MTTKDQVAQITIAEAKARGYTRSECLAIMSTFYQESGWNDTIWDPTHTTYGIAQQDGSYP 60 

 

Query: 61  HRFDGAAAQIKGFFDKLDVWRAKPGASTDIWLNICWMQQAPNWPSADYWYANGRRAYLTE 120 

           HRFDGAAAQIKGFFDKLDVWRAKPGASTDIWLNICWMQQAPNWPSADYWYANGRRAYLTE 

Sbjct: 61  HRFDGAAAQIKGFFDKLDVWRAKPGASTDIWLNICWMQQAPNWPSADYWYANGRRAYLTE 120 

 

Query: 121 IKSRIATVTPYLDKYWPTTGGTAVPDEPRPDFNEFPIWSNNNSARSGKPTMFLIHTQEGG 180 
           IKSRIATVTPYLDKYWPTTGGTAVPDEPRPDFNEFPIWSNNNSARSGKPTMFLIHTQEGG 
Sbjct: 121 IKSRIATVTPYLDKYWPTTGGTAVPDEPRPDFNEFPIWSNNNSARSGKPTMFLIHTQEGG 180 
 

Query: 181 GGDAAAENLAKWFQNGNGVSYHYTISQASDGGVTVVDCVDTDRAAWSVGNANSISINLCF 240 

           GGDAAAENLAKWFQNGNGVSYHYTISQASDGGVTVVDCVDTDRAAWSVGNANSISINLCF 

Sbjct: 181 GGDAAAENLAKWFQNGNGVSYHYTISQASDGGVTVVDCVDTDRAAWSVGNANSISINLCF 240 

 

Query: 241 AGSRASWMRDQWMKQSNAIDVAAYLAVQDAKKYGFTPLVVPPPYTNGRPGISDHRWVTDV 300 

           AGSRASWMRDQWMKQSNAIDVAAYLAVQDAKKYGFTPLVVPPPYTNGRPGISDHRWVTDV 

Sbjct: 241 AGSRASWMRDQWMKQSNAIDVAAYLAVQDAKKYGFTPLVVPPPYTNGRPGISDHRWVTDV 300 

 

Query: 301 FKWGTHTDVGDWFPWDYFAERVNHWANGGKTEPEPPKVKRFPDDWTDREILVEILRQLRG 360 

           FKWGTHTDVGDWFPWDYFAERVNHWANGGKTEPEPPKVKRFPDDW+DREILVEILRQLRG 

Sbjct: 301 FKWGTHTDVGDWFPWDYFAERVNHWANGGKTEPEPPKVKRFPDDWSDREILVEILRQLRG 360 

 

Query: 361 YNLTGWPQLGGKTLVDAVAELLGH 384 

https://web.expasy.org/translate/


           YNLTGWPQLGGKTLVDAVAELLGH 

Sbjct: 361 YNLTGWPQLGGKTLVDAVAELLGH 384 

 

 

 

Where does the N-terminal domain join the C-terminal domain? 
 
Clustal Omega with N2 and N3 versions, all have same catalytic domain: 

 



 
 
Amazing -- the transition point between domains is the same NE site that the HNH insertion is. 
 
 


