Coco12 gene 29-30-31

https://docs.google.com/document/d/1bMp1EoKTOZOC 9mfqeFDX1gKIBKDDPZ1UiksYI5kLGE
[edit?usp=sharing

HNH Insertion (containing the yellow ORF) is at AACGAG, which is duplicated at each end (blue).
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| 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
CACACCACCTACGGCATTGCCCAGCAGGACGGCTCCTACCCACACCGCTTCGACGGTGCCGCAGLCCCAA
ATCAAAGGCTTCTTCGACAAGCTCGACGTGTGGCGCGCCAAACCCGGTGCCAGCACCGATATATGGCTG
AACATCTGCTGGATGCAGCAGGCCCCCAACTGGCCCAGCGCTGACTACTGGTACGCCAACGGLCCGLLGL
GCCTACCTCACCGAAATCAAGTCACGCATCGCCACCGTCACCCCATACCTCGACAAGTACTGGCCCACC
ACTGGAGGTACCGCCGTGCCCGACGAACCACGCCCCGACTTC

AACGAG

ATGCGGGCGTGCATTAAAGACGGGCGCGGGTGAGACGCTTGGCATACCGTGCCCGCGCGCGCTCGTTGC
GGCACGTTTTGCAGTACCGCATCGGCCGCCGAGTGCTCGGTCGGTAAAACACCCCGTCGTAGTCGTGCC


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

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
AACATCTGCTGGATGCAGCAGGCCCCCAACTGGCCCAGCGCTGACTACTGGTACGCCAACGGCCGCCGL
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

VTTKDQVAQITIAEAKARGYTRSECLAVMSTFYQESGWNDT IWDPTHTTYGIAQQDGSYPHRFDGAAAQIKGEFFDKLDV
WRAKPGASTDIWLNICWMQQAPNWPSADYWYANGRRAYLTEIKSRIATVTPYLDKYWPTTGGTAVPDEPRPDEFNEFPIW
SNNNSARSGKPTMFLIHTQEGGGGDAAAENLAKWEFQONGNGVSYHYTISQASDGGVTVVDCVDTDRAAWSVGNANSISIN
LCFAGSRASWMRDOWMKQSNATIDVAAYLAVQDAKKYGFTPLVVPPPYTNGRPGISDHRWVTDVEFKWGTHTDVGDWEPWD
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 VITTKDQVAQITIAEAKARGYTRSECLAVMSTFYQESGWNDTIWDPTHTTYGIAQQDGSYP 60
+TTKDQVAQITIAEAKARGYTRSECLA+MSTFYQESGWNDTIWDPTHTTYGIAQQDGSYP
Sbjct: 1 MTTKDQVAQITIAEAKARGYTRSECLAIMSTEFYQESGWNDTIWDPTHTTYGIAQQDGSYP 60

Query: 61 HRFDGAAAQIKGFFDKLDVWRAKPGASTDIWLNICWMQQAPNWPSADYWYANGRRAYLTE 120
HREDGAAAQIKGFFDKLDVWRAKPGASTDIWLNICWMQQAPNWPSADYWYANGRRAYLTE
Sbjct: 61 HRFDGAAAQIKGFFDKLDVWRAKPGASTDIWLNICWMQOQAPNWPSADYWYANGRRAYLTE 120

Query: 121 IKSRIATVTPYLDKYWPTTGGTAVPDEPRPDEFNEFPIWSNNNSARSGKPTMFLIHTQEGG 180
IKSRIATVTPYLDKYWPTTGGTAVPDEPRPDEFNEFPIWSNNNSARSGKPTMEFLIHTQEGG
Sbjct: 121 IKSRIATVTPYLDKYWPTTGGTAVPDEPRPDFNEFPIWSNNNSARSGKPTMFLIHTQEGG 180

Query: 181 GGDAAAENLAKWFQONGNGVSYHYTISQASDGGVTVVDCVDTDRAAWSVGNANSISINLCE 240
GGDAAAENLAKWEQONGNGVSYHYTISQASDGGVTVVDCVDTDRAAWSVGNANSISINLCFEF
Sbjct: 181 GGDAAAENLAKWEQONGNGVSYHYTISQASDGGVTVVDCVDTDRAAWSVGNANSISINLCE 240

Query: 241 AGSRASWMRDQWMKQSNAIDVAAYLAVQDAKKYGEFTPLVVPPPYTNGRPGISDHRWVTDV 300
AGSRASWMRDQWMKQSNAIDVAAYLAVQDAKKYGFTPLVVPPPYTNGRPGISDHRWVTDV
Sbjct: 241 AGSRASWMRDQWMKQSNAIDVAAYLAVQDAKKYGFTPLVVPPPYTNGRPGISDHRWVTDV 300

Query: 301 FKWGTHTDVGDWFPWDYFAERVNHWANGGKTEPEPPKVKRFPDDWTDREILVEILRQLRG 360
FKWGTHTDVGDWEPWDYFAERVNHWANGGKTEPEPPKVKREFPDDW+DREILVEILRQLRG

Sbjct: 301 FKWGTHTDVGDWEPWDYFAERVNHWANGGKTEPEPPKVKREFPDDWSDREILVEILRQLRG 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:

CLUSTAL 0{1.2.4) multiple segquence alignment

FirstPart CocolZd lysinA & — —--—-————---- MITEDOVAQITIA 45
Sheunel 23 0 aewmossmee MITEDVAQI TTAEAKARGY TRSECLATMSTF—---YQESGWNDT IWDE 435
Poenphagie 23 0 i—sooo—eeeoer MITEDOVAQITTAEAKARGY TRSECLATMSTF ——--YQESGWNDT IWDE 45
Iweety 30 —————————— MITEDVAQI TTAEAKARGYARSECTAVMSTF—---YQESGWNDT IWDE 45
Gimbiesdl =000 e ETIfEQ?uQITI ELKRRGYARSECLAVMSTF——--¥YQESGRNDI IWDE 45

Velveteen 26
Cerasum 26

BigPhil 28

Boomer 32
LastPart_Cocold_ lysindt

FirstPart Cocol2_ lysind
Shaunal_27
Fhanphagia_27

AKARGYTRSECLAVMSTF—---YQESGWNDT IWDE

M3FIWFRFEGFLRIREQVAREVHAVILARGLDELATVIAIMI I STEVGI GIGDDRERRCE
M3FIWFRFEGFLEIREQVAREVHAVILARGLDELATVIAIMIISTEVGTGTGDDREWWCE
M3FIWFRFEGFLRIREQVAREVHLVILARGLDELATVIATLMI I STEVGIGIGDDRKWNCE
M3FIWFREEGELRIREQVAREVHAVILARGLDELATVIAIMI I STEVGIGIGDDRKRWCE

THITYGIAQQDGEIYFHRFDGAL AT KGFFDKLDVWRAKFGASTDIWLNI CW-MQQAFN ——
IHITYGIAQQDGIYFHRFDGAA L QT KGFFDKLIVWRAKFGASTDIWLNI CHW-MQQAFN -~
IHITYGIAQQDGSY FHRFDGAL AT KGFFDELDVWEAKFGASTDIWLNI CW-MQQAFN ——

Iweety 30 IHITYGIAQQDGSYFHRFDGAL AT KGFFDKLDVWRAKPGASTDIWLNI CW-MQQAFN ——
GUmbie 30 IHITYGIAQQDGSYFHRFDGALADTKGFFDKLDVWRAKPGASTDIWLNI CW-MQQAFN ——
Velveteen 26 nHDR———VF;T?NYP?DQR“DDHREECLFQQ —————— QEGENGEFWWGTAENMMTLEQRD
Cerasum 26 ANDE---VEATENYPHDSRGDDNRSSGYFQQ-————— REGFNGEFWWGTAENMMILEQRA
BigPhil 26 ANDE---VEATENYFHDSRGDDNRSSGYFQQ-————- REGFNGEFWWGTAENMMILEFQRA
Boomer 32 ANDE---VPATENYPFHDSRSDDNRSSGYFRQ-—————— QEGFNGEFWWGI FENMMILEQRA Il

LastPart Cocol2 ly3ink

FirstPart Ceoceol2_ly3inA @ ————- WESADYWYANGRRAYLTEIKSRIAT-—-VIFY-——-LDEKYWFT——————— IGG
Sheunel 2% <~ 0 e WESADYWYANGRRAYLIEIKSRITI-—VIFY-——LDKYWEFR-———-—————— DGG
Phanphagia 27 = —-———= WESADYWYANGRRAYLIEIKSRITI---VIFY——-LDKYWEL—————————— DGG
Iweety 30  —==== WESADYWYANGRRAYLIEIKSRITT-—-VIFY——-LDEKYWERA—————————— DGE
Gumbie 3@ 0000 ———d WESADYWYANGRRAYLIEIKSRITI-—VIFY——LDEKYWFA————————— DGG

Velveteen 26
Cerasum 26

NIFLERLIDDYRRAANNFRLAGEFAQRVOOSAFFDRYAEKWDEAWSVLRRALNE-——-TTE
NIFLERLIDDYRRAANNFRLAGEFAQRVOQSAFFDRYAEKWDEAWSVLRRALNE-—-TTF

BigFhil 26 NIFLERLSDDYRRAANNFRLAGEFAQRVOOSAFFDRYAEKWNDEAWSVLRRLALNE-—-TTF
Boomer 32 NIFLERLSDDYRRALNNFRLAGEFAQRVOQSEFFDRYADKWDELWSVLRRALGSQFFITE

LastPart_Cocoll_lysind

FirstPart Cocel2 lysind
Shaunal_27
Fhanphagia 27

AVEDEPREDFNEMEACTEDERG - ————— ———m—— o e
AVEDEFREDFNEFETWSNISAR - - SGXETMFLIHTQEGE-GEDAAAENLAXREQN-G
AVEDEFREDFNEFE IRSNINIAR - SCHPTMFLINTQEGS-CEDAAAENLAKREQN-C

Tweety 30 TAVEDEFRFDFNEFPIWSANNSSR-——SGKFTMFLIHTQEGE— CCD“““EHLHEWFHH 5

EUmbie 30 AVPDEFRFDFNEFFIWSANNSSR---SEHFTMFLIHTQEGG-GEDAARENLAKWEQN -5 156
Velveteen 26 EEFVTENREAYNEFFIWSANNSLAR -——SGKPTHFLIHT QEGG-GEDAMAENLAKREQN -G 223
Cerasum 26 EEFVTENRFAYNEFFIWSANNSAR -——SGKETHMFLIHT QEGGE-GEDAAAENLAKWF QN -G 223
BigPhil 2& EEFVIENRFAYNEFPIWSANNSAR -——SGKPTHFLIHT QEGG—GEDAARENLAKREQN -G 223
Boomer 32 EVEMPENRFEYNEFPIWSENHYNTHRAANDIDAFLLATSEGFVGRDDAREALSLWYPRS 231
LastPart Cocol2 lyaink ———-MTHREFYNEFFIWSHNNSLAR-——SGHPTMFLIHT QEGG-GGDAARENLAKREQN -G 53

* & * v

o ol L I e A e e e 164
Shaunal 27 HEVSYHYTISORSDGEVIVVIDCVDT DRARRSVGHANST SINLCFAGSRASWMR DOWME-Q 255



FiratPart Cocel2 lysinf
Shaunal 27
Fhanphagia 27

Tweety 30

GUmkie_30

Velveteen 26

Cerasum 26

BigPhil 2§

Boomer 32

LastPart Coccli lysind

FiratPart CoccolZ lysind
Shaunal 27
Fhanphagia 27

Tweety 30

GUmbie 30

Velwveteen 26

Cerasum 26

BigPhil 26

Boomer 32

LaatPart Cocol2 lysind

FiratPart Cocolld lysind
Shaunal 27
Fhanphagia 27

Tweety 30

GUmbie 30

Velveteen 26

Cerasum 26

BigPhil 2&

Boomer 32

LastPart CocolZd lysind

FiratPart Cocol2 lysind
Shaunal 27
Fhanphagia 27

Tweety 30

GUmbie 30

Velveteen 26

Cerasum 26

BigPhil 26

Boomer 32

LaatPart Cocolld lysink

IGVSYHYT ISQASDEEVIVVDCV DT DRARWSVENAN ST SINLCFAGSRL SWME DM
NEVSYHYTISQASDEEVIVVDCVDT DRARWSVENANSI SINLCFAGSEL SWMEDOWM
NEVSYHYTISQASDEEVIVVDCVDT DRARWSVENANSI SINLCFAGSRL SWI LDDWM
NEVSYHYTISQASDEEVIVVDCVDT DRARKSVENAN ST SINLCFAGSRLLRSE DM
IEVSYHYT ISQASDEEVTVVDCVDT DRARWSVENAN ST SINLCFAGSRL SWMRDORME-Q
NEVSYHYTISQASDEEVIVVDCVDTDRARWIVENANSI SINLCFAGSEL SWMEDOWME-Q
NEVSYHYTISQASDEEVIVVDCVDTDRARWSVENANSI SINLCFAGSRA SWHMRDOWME-Q
ROVAYHYAVIQASDGEVIVVINVDIDYASWSALSANGRSINLCFAGTRAAWSENEWLGEE
IEVSYHYTISQASDEEVTVVDCVDT DRARWSVENAN ST SINLCFAGSRL SWMR DRME-

SNAIDVAAYLAVODAKKYGF I ELVVEPFY TNGREGI SDHRWVI DVFEWGTHT DVGDWEEW
SHAIDVAAYLAVODAKKYGFIFLVVEFPYINGREGI SDHRWVI DVEERGTHI DVEDWEEW
SHAIDVARY LAV DAKKYGFEFLVVEPPYINGRPGI SDHRWVI DVEEWGTHI DVZDWEEW
ANATDVAA YAV DAKKYGFEFLVVEFEFYTHGRFGI SDHRWVI DVEF KRG THT DVGENTEW
SHAIDVAAYLAV)DAKKYGFTEFLVVEPPYTHGRPGI SDHRWVI DVFERGTHT DVGDWEEW
SHAIDVAAYLAVODAKKYGFTPLVVEPEYTNGREGI SDHRWVI DVFERGTHT DVGDWEEW
SHAIDVARYLAVODAKKYGFIFLVVEPPPYITNGRPGI SDHRWVI DVFEWGTHTI DVEDWEEW
GNAI VAR Y LAV DCKEYNI PTEVIAPPYTGRLEGI TDHRYVIQILEDGTHT DVGDGEEW
SNAIDVERAYLAVODAKKYGFIFLVVEFPFY INGRPGI SDHRWVI DVEEWGTHI DVGDWEEW

DY FAERVNHWANGGKIEFEFFEVERFFDDWI DREI LVEI LRQLEGYNLT GWPQLGGETLY
DY FAERVNHWANGGKIEFEFPKVERFFDDWIDREI LVEI LRQLRGYNLT GWEQLGEKTLY
DY FAERVNHWANGGKIEFEEFPEVERFEFDDWSDREILVEILRQLRGYNLTGWEQLGFETLY
DY FTERVHHRAAGGKTEFEFPEVEHFFDDWI DRELAVETLEQORGY TLNGWEQLGERTVV
DY FAERVNHWANGGKIEFEFFEVERFFDDWI DREI LVEI LEQLEGYNLT GWEQLGGETLY
DY FAERVNHWANGGEIEFEFPEVERFPDDWIDEEI LVEI LRQLRGYNLT GWEQLGEETLY
DY FAERVHNHWANGGKTEFEFPEVERFFDDWIDREILVEILRQLRGYNLTGWEQLGFZETLY
DYFTERVHHWAAGDKTEFEFPEVERFPDDWI DRELGVETLEQORGY TLNGWEQLGERTVV
DY FAERVNHWANGGEIEFEFPEVERFFDDWI DREI LVEI LRQLEGYNLT GWEQLGGETLY

DAVAELLGH
DAVAELLGH-~-————-——=———=——
DAVADLETDIIDLQGATERGEITLGEAQ
VLGATGAK-LGTEGCY IVHEKS —————
AVAELLGH
AVAELLGH
DAVAELLGH-~-—-——-———————————
VLGAIG-EXLGVEGCY DVHDKS--—-—
BVAELLGHZ - = === == mmmmmmmm e
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Amazing -- the transition point between domains is the same NE site that the HNH insertion is.



