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Wild type DNA polymerase from Candidatus altiarchaeales archaeon (SEQ ID NO:1)

MKKTLLDADYITREEKAVVRLEFYKTEEGREIQEVADFRPYMYVLPEEHDLKKLQREIKEL
KNITNVEIKRMIEGDREVEVLKVMVNQPRDVPNLRGLIKELEGCKEVREAHIPFAERYLI
DSGLIPMODCENFDLRIAAFDMEVYNPRGEPKAERDPITIIISYADNRGLRRVWTYKTVEN
LNLDYMEVLKDEREITRRFIDTIREREIDIIVTYNGDNFDFPYLKERAEKHRIPVSLGVD
GSPLRLERRGMNLGARVTGRPHIDMYPVCRQIFNLSRYTLEDVYLEITGREKKDIRVGEM
AGIWDNPEKEKFKELIEYAMSDAESTLEIAITLLPLHYEISRITRELIYQSSRAGSGQRV
ESLLIKKAFEKSILVPNRPSDRVVNERQRKTYIGAYVVEPKRGIHDNILLFDFRSLYPSI
ITSHNIDPSTIDCECCPEDSYRSPTGHYFCKKKRGLIPETLNELVQRRIEVKKGLKNEKN
PERRRFLDVKQQALKLLANSMYGYFGFPRARWYCRECAESITALGRKYILHTIDIVPKEG
FDVIYGDTDSVYLIKPNITDRERVMKNAEHFLDKINSELPEAMELEFEGEFYPRGIFITKK
RYALIDERGKLIVKGLETKRRDWANIAKDTQEKVLDALLKDKNPEKAASTIVKDVIRNIKT
GKIPLKDLAINTQITRGMAEYKTEGPHIVAAKKAMKRGLEFKQGNIVTYVVTKKGKSISD
KARVIDFVEEGDYDPDYYINNQVLPSVLRILEALGYSEDELKGLGKQOMKLGGE

FIG. 3

Mutant DNA polymerase from Candidatus altiarchaeales archaeon (SEQ ID NO:2)

MMKKTLLDADYITREEKAVVRLEFYKTEEGREIQEVADFRPYMYVLPEEHDLKKLOQREIKELKNI
TNVEIKRMIEGDREVEVLKVMVNQPRDVPNLRGLIKELEGCKEVREAHIPFAERYLIDSGLIPM
QDCENFDLRIAAFAMAVYNPRGEPKAERDPITIIISYADNRGLRRVWTYKTVENLNLDYMEVLKD
EREITRRFIDTIREREIDIIVTYNGDNEFDEFPYLKERAEKHRIPVSLGVDGSPLRLERRGMNLGA
RVTGRPHIDMYPVCRQIFNLSRYTLEDVYLEITGREKKDIRVGEMAGIWDNPEKEKFKELIEYA
MSDAESTLEIAITLLPLHYEISRITRELIYQSSRAGSGQRVESLLIKKAFEKSILVPNRPSDRV
VNERQRKTYIGAYVVEPKRGIHDNILLFDFRSSAGSIIISHNIDPSTIDCECCPEDSYRSPTGH
YFCKKKRGLIPETLNELVQRRIEVKKGLKNEKNPERRRFLDVKQQSLKLLANSMYGYFGFPRAR
WYCLECAESITALGRKYHLHTIDIVPKFGFDVIYGDTDSVYLIKPNITDRERVMKNAEHFLDKI
NSELPEAMELEFEGFYPRGIFITKKRYALIDERGKLIVKGLETKRRDWANIAKDTQEKVLDALL
KDKNPEKAASIVKDVIRNIKTGKIPLKDLAINTQITRGMAEYKTEGPHIVAAKKAMKRGLEEFKQ
GNIVTYVVTKKGKSISDKARVIDFVEEGDYDPDYYINNQVLPSVLRILEALGYSEDELKGLGKQ
MKLGGF

FIG. 4
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Mutant DNA polymerase from Candidatus altiarchaeales archaeon (SEQ ID NO:3)

MMKKTLLDADYITREEKAVVRLFYKTEEGREIQEVADFRPYMYVLPEEHDLKKLOQREIKELKNI
TNVEIKRMIEGDREVEVLKVMVNQPRDVPNLRGLIKELEGCKEVREAHIPFAERYLIDSGLIPM
QODCENFDLRIAAFAMAVYNPRGEPKAERDPITIIISYADNRGLRRVWTYKTVENLNLDYMEVLKD
EREITRRFIDTIREREIDIIVTYNGDNEFDEFPYLKERAEKHRIPVSLGVDGSPLRLERRGMNLGA
RVTGRPHIDMYPVCRQIFNLSRYTLEDVYLEITGREKKDIRVGEMAGIWDNPEKEKFKELIEYA
MSDAESTLEIAITLLPLHYEISRITRELIYQSSRAGSGQRVESLLIKKAFEKSILVPNRPSDRV
VNERQRKTYIGAYVVEPKRGIHDNILLFDFRSSAGSIIISHNIDPSTIDCECCPEDSYRSPTGH
YFCKKKRGLIPETLNELVQRRIEVKKGLKNEKNPERRRFLDVKQQSLKLLANSMYGYFGEFPRAR
WYCLECAESITALGRKYHLHTIDIVPKFGEFDVIYGDTDSVYLIKPNITDRERVMKDAEHFLDKI
NSELPEAMELEFEGEFYPRGIFITKKRYALIDERGKLIVKGLETKRRDWANIAKDTQEKVLDALL
KDKNPEKAASIVKDVIRNIKTGKIPLKDLAINTQITRGMAEYKTEGPHIVAAKKAMKRGLEEFKQ
GNIVTYVVTKKGKSISDKARVIDFVEEGDYDPDYYINNQVLPSVLRILEALGYSEDELKGLGKQ
MKLGGF

FIG. 5

Mutant DNA polymerase from Candidatus altiarchaeales archaeon (SEQ ID NO:4)

MMKKTLLDADYITREEKAVVRLEFYKTEEGREIQEVADFRPYMYVLPEEHDLKKLOQREIKELKNI
TNVEIKRMIEGDREVEVLKVMVNQPRDVPNLRGLIKELEGCKEVREAHIPFAERYLIDSGLIPM
QDCENFDLRIAAFAMAVYNPRGEPKAERDPITIIISYADNRGLRRVWTYKTVENLNLDYMEVLKD
EREITRRFIDTIREREIDIIVTYNGDNEFDFPYLKERAEKHRIPVSLGVDGSPLRLERRGMNLGA
RVTGRPHIDMYPVCRQIFNLSRYTLEDVYLEITGREKKDIRVGEMAGIWDNPEKEKFKELIEYA
MSDAESTLEIAITLLPLHYEISRITRELIYQSSRAGSGQRVESLLIKKAFEKSILVPNRPSDRV
VNERQRKTYIGAYVVEPKRGIHDNILLFDFRSFAGSIIISHNIDPSTIDCECCPEDSYRSPTGH
YFCKKKRGLIPETLNELVQRRIEVKKGLKNEKNPERRRFLDVKQQSLKLLANSMYGYFGFPRAR
WYCLECAESITALGRKYHLHTIDIVPKFGFDVIYGDTDSVYLIKPNITDRERVMKDAEHFLDKI
NSELPEAMELEFEGFYPRGIFITKKRYALIDERGKLIVKGLETKRRDWANIAKDTQEKVLDALL
KDKNPEKAASIVKDVIRNIKTGKIPLKDLAINTQITRGMAEYKTEGPHIVAAKKAMKRGLEEFKQ
GNIVTYVVTKKGKSISDKARVIDFVEEGDYDPDYYINNQVLPSVLRILEALGYSEDELKGLGKQ
MKLGGF
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Mutant DNA polymerase from Candidatus altiarchaeales archaeon (SEQ ID NO:5)

MMKKTLLDADYITREEKAVVRLFYKTEEGREIQEVADFRPYMYVLPEEHDLKKLOQREIKELKNI
TNVEIKRMIEGDREVEVLKVMVNQPRDVPNLRGLIKELEGCKEVREAHIPFAERYLIDSGLIPM
QODCENFDLRIAAFAMAVYNPRGEPKAERDPITIIISYADNRGLRRVWTYKTVENLNLDYMEVLKD
EREITRRFIDTIREREIDIIVTYNGDNEFDEFPYLKERAEKHRIPVSLGVDGSPLRLERRGMNLGA
RVTGRPHIDMYPVCRQIFNLSRYTLEDVYLEITGREKKDIRVGEMAGIWDNPEKEKFKELIEYA
MSDAESTLEIAITLLPLHYEISRITRELIYQSSRAGSGQRVESLLIKKAFEKSILVPNRPSDRV
VNERQRKTYIGAYVVEPKRGIHDNILLFDFRSYAGSIIISHNIDPSTIDCECCPEDSYRSPTGH
YFCKKKRGLIPETLNELVQRRIEVKKGLKNEKNPERRRFLDVKQQSLKLLANSMYGYFGEFPRAR
WYCLECAESITALGRKYHLHTIDIVPKFGEFDVIYGDTDSVYLIKPNITDRERVMKDAEHFLDKI
NSELPEAMELEFEGEFYPRGIFITKKRYALIDERGKLIVKGLETKRRDWANIAKDTQEKVLDALL
KDKNPEKAASIVKDVIRNIKTGKIPLKDLAINTQITRGMAEYKTEGPHIVAAKKAMKRGLEEFKQ
GNIVTYVVTKKGKSISDKARVIDFVEEGDYDPDYYINNQVLPSVLRILEALGYSEDELKGLGKQ
MKLGGF

FIG. 7
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9°N polymerase (SEQ ID NO:6)

MILDTDYITENGKPVIRVEFKKENGEFKIEYDRTFEPYFYALLKDDSAIEDVKKVTAKRHG
TVVKVKRAEKVOKKFLGRPIEVWKLYFNHPQDVPATIRDRIRAHPAVVDIYEYDIPFAKRY
LIDKGLIPAEGDEELTMLAFDIETLYHEGEEFGTGPILMISYADGSEARVITWKKIDLPY
VDVVSTEKEMIKREFLRVVREKDPDVLITYNGDNFDFAYLKKRCEELGIKFTLGRDGSEPK
IQRMGDRFAVEVKGRIHFDLYPVIRRTINLPTYTLEAVYEAVEFGKPKEKVYAEETAQAWE
SGEGLERVARYSMEDAKVTYELGREFFPMEAQLSRLIGQSLWDVSRSSTGNLVEWFLLRK
AYKRNELAPNKPDERELARRRGGYAGGYVKEPERGLWDNIVYLDFRSLYPSIIITHNVSP
DTLNREGCKEYDVAPEVGHKFCKDFPGFIPSLLGDLLEERQKIKRKMKATVDPLEKKLLD
YRORAIKILANSFYGYYGYAKARWYCKECAESVTAWGREYIEMVIRELEEKFGFKVLYAD
TDGLHATIPGADAETVKKKAKEFLKYINPKLPGLLELEYEGFYVRGFFVTKKKYAVIDEE
GKITTRGLEIVRRDWSEIAKETQARVLEAILKHGDVEEAVRIVKEVTEKLSKYEVPPEKL
VIHEQITRDLRDYKATGPHVAVAKRLAARGVKIRPGTVISYIVLKGSGRIGDRAIPADEF
DPTKHRYDAEYYIENQVLPAVERILKAFGYRKEDLRYQKTKQVGLGAWLKVKGKK

FIG. 8

9°N polymerase UniProtKB - Q56366 (DPOL_THES9) (SEQ ID NO:7)

MILDTDYITENGKPVIRVEFKKENGEFKIEYDRTFEPYFYALLKDDSAIEDVKKVTAKRHG
TVVKVKRAEKVQKKFLGRPIEVWKLYFNHPQDVPATIRDRIRAHPAVVDIYEYDIPFAKRY
LIDKGLIPMEGDEELTMLAFDIETLYHEGEEFGTGPILMISYADGSEARVITWKKIDLPY
VDVVSTEKEMIKREFLRVVREKDPDVLITYNGDNFDFAYLKKRCEELGIKFTLGRDGSEPK
IQRMGDRFAVEVKGRIHFDLYPVIRRTINLPTYTLEAVYEAVFGKPKEKVYAEETAQAWE
SGEGLERVARYSMEDAKVTYELGREFFPMEAQLSRLIGQSLWDVSRSSTGNLVEWEFLLRK
AYKRNELAPNKPDERELARRRGGYAGGYVKEPERGLWDNIVYLDFRSLYPSIIITHNVSP
DTLNREGCKEYDVAPEVGHKFCKDFPGFIPSLLGDLLEERQKIKRKMKATVDPLEKKLLD
YRORATIKILANSEFYGYYGYAKARWYCKECAESVTAWGREYIEMVIRELEEKFGEFKVLYAD
TDGLHATIPGADAETVKKKAKEFLKYINPKLPGLLELEYEGFYVRGFFVTKKKYAVIDEE
GKITTRGLEIVRRDWSEIAKETQARVLEAILKHGDVEEAVRIVKEVTEKLSKYEVPPEKL
VIHEQITRDLRDYKATGPHVAVAKRLAARGVKIRPGTVISYIVLKGSGRIGDRAIPADEF
DPTKHRYDAEYYIENQVLPAVERILKAFGYRKEDLRYQKTKQVGLGAWLKVKGKK

FIG. 9
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Therminator polymerase (SEQ ID NO:8)

MILDTDYITENGKPVIRVFKKENGEFKIEYDRTFEPYFYALLKDDSAIEDVKKVTAKRHG
TVVKVKRAEKVOKKFLGRPIEVWKLYFNHPQDVPATRDRIRAHPAVVDIYEYDIPFAKRY
LIDKGLIPAEGDEELTMLAFATIATLYHEGEEFGTGPILMISYADGSEARVITWKKIDLPY
VDVVSTEKEMIKREFLRVVREKDPDVLITYNGDNFDFAYLKKRCEELGIKFTLGRDGSEPK
IQRMGDRFAVEVKGRIHFDLYPVIRRTINLPTYTLEAVYEAVEFGKPKEKVYAEETAQAWE
SGEGLERVARYSMEDAKVTYELGREFFPMEAQLSRLIGQSLWDVSRSSTGNLVEWFLLRK
AYKRNELAPNKPDERELARRRGGYAGGYVKEPERGLWDNIVYLDFRSLYPSIIITHNVSP
DTLNREGCKEYDVAPEVGHKFCKDFPGFIPSLLGDLLEERQKIKRKMKATVDPLEKKLLD
YRORLIKILANSFYGYYGYAKARWYCKECAESVTAWGREYIEMVIRELEEKFGFKVLYAD
TDGLHATIPGADAETVKKKAKEFLKYINPKLPGLLELEYEGEFYVRGFFVTKKKYAVIDEE
GKITTRGLEIVRRDWSEIAKETQARVLEAILKHGDVEEAVRIVKEVTEKLSKYEVPPEKL
VIHEQITRDLRDYKATGPHVAVAKRLAARGVKIRPGTVISYIVLKGSGRIGDRAIPADEF
DPTKHRYDAEYYIENQVLPAVERILKAFGYRKEDLRYQKTKQVGLGAWLKVKGKK

FIG. 10
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Vent polymerase UniProtKB - P30317 (DPOL_THELI) (SEQ ID NO:9)

MILDTDYITKDGKPIIRIFKKENGEFKIELDPHFQPYIYALLKDDSAIEETIKATIKGERHG
KTVRVLDAVKVRKKFLGREVEVWKLIFEHPODVPAMRGKIREHPAVVDIYEYDIPFAKRY
LIDKGLIPMEGDEELKLLAFDIETFYHEGDEFGKGEIIMISYADEEEARVITWKNIDLPY
VDVVSNEREMIKREVQVVKEKDPDVIITYNGDNFDLPYLIKRAEKLGVRLVLGRDKEHPE
PKIQRMGDSFAVEIKGRIHFDLEPVVRRTINLPTYTLEAVYEAVLGKTKSKLGAEETAAT
WETEESMKKLAQYSMEDARATYELGKEFFPMEAELAKLIGQSVWDVSRSSTGNLVEWYLL
RVAYARNELAPNKPDEEEYKRRLRTTYLGGYVKEPEKGLWENIIYLDFRSLYPSIIVTHN
VSPDTLEKEGCKNYDVAPIVGYRFCKDFPGFIPSILGDLIAMRQDIKKKMKSTIDPIEKK
MLDYRQRAIKLLANSILPNEWLPIIENGEIKFVKIGEFINSYMEKQKENVKTVENTEVLE
VNNLFAFSFNKKIKESEVKKVKALIRHKYKGKAYEIQLSSGRKINITAGHSLETVRNGETI
KEVSGDGIKEGDLIVAPKKIKLNEKGVSINIPELISDLSEEETADIVMTISAKGRKNEEFK
GMLRTLRWMFGEENRRIRTFNRYLFHLEKLGLIKLLPRGYEVTDWERLKKYKQLYEKLAG
SVKYNGNKREYLVMFNEIKDFISYFPOQKELEEWKIGTLNGFRTNCILKVDEDFGKLLGYY
VSEGYAGAQKNKTGGISYSVKLYNEDPNVLESMKNVAEKFEFGKVRVDRNCVSISKKMAYL
VMKCLCGALAENKRIPSVILTSPEPVRWSFLEAYFTGDGDIHPSKRFRLSTKSELLANQL
VFLLNSLGISSVKIGEDSGVYRVYINEDLQFPQOQTSREKNTYYSNLIPKEILRDVEGKEFQ
KNMTFKKFKELVDSGKLNREKAKLLEFFINGDIVLDRVKSVKEKDYEGYVYDLSVEDNEN
FLVGFGLLYAHNSYYGYMGYPKARWYSKECAESVTAWGRHYIEMTIREIEEKFGFKVLYA
DSVSGESEITIIRONGKIREFVKIKDLESKVDYSIGEKEYCILEGVEALTLDDDGKLVWKPV
PYVMRHRANKRMEFRIWLTNSWYIDVTEDHSLIGYLNTSKTKTAKKIGERLKEVKPFELGK
AVKSLICPNAPLKDENTKTSEIAVKEFWELVGLIVGDGNWGGDSRWAEYYLGLSTGKDAEE
IKQKLLEPLKTYGVISNYYPKNEKGDEFNILAKSLVKFMKRHFKDEKGRRKIPEFMYELPV
TYIEAFLRGLESADGTVTIRKGVPEIRLTNIDADFLREVRKLLWIVGISNSIFAETTPNR
YNGVSTGTYSKHLRIKNKWRFAERIGFLIERKQKRLLEHLKSARVKRNTIDFGFDLVHVK
KVEEIPYEGYVYDIEVEETHRFFANNILVHNTDGFYATIPGEKPELIKKKAKEFLNYINS
KLPGLLELEYEGFYLRGFFVTKKRYAVIDEEGRITTRGLEVVRRDWSEIAKETQAKVLEA
ILKEGSVEKAVEVVRDVVEKIAKYRVPLEKLVIHEQITRDLKDYKAIGPHVAIAKRLAAR
GIKVKPGTIISYIVLKGSGKISDRVILLTEYDPRKHKYDPDYYIENQVLPAVLRILEAFG
YRKEDLRYQSSKQTGLDAWLKR

FIG. 11
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Deep Vent polymerase UniProtKB - Q51334 (DPOL_PYRSD) (SEQ ID NO:10)

MILDADYITEDGKPIIRIFKKENGEFKVEYDRNFRPYIYALLKDDSQIDEVRKITAERHG
KIVRIIDAEKVRKKFLGRPIEVWRLYFEHPOQDVPAIRDKIREHSAVIDIFEYDIPFAKRY
LIDKGLIPMEGDEELKLLAFDIETLYHEGEEFAKGPIIMISYADEEEAKVITWKKIDLPY
VEVVSSEREMIKRFLKVIREKDPDVIITYNGDSFDLPYLVKRAEKLGIKLPLGRDGSEPK
MORLGDMTAVEIKGRIHFDLYHVIRRTINLPTYTLEAVYEATFGKPKEKVYAHETAEAWE
TGKGLERVAKYSMEDAKVTYELGREFFPMEAQLSRLVGQPLWDVSRSSTGNLVEWYLLRK
AYERNELAPNKPDEREYERRLRESYAGGYVKEPEKGLWEGLVSLDFRSLYPSITIITHNVS
PDTLNREGCREYDVAPEVGHKFCKDFPGFIPSLLKRLLDERQE IKRKMKASKDPTEKKML
DYRQRATIKILANSILPEEWVPLIKNGKVKIFRIGDEFVDGLMKANQGKVKKTGDTEVLEVA
GIHAFSFDRKSKKARVMAVKAVIRHRYSGNVYRIVLNSGRKITITEGHSLEVYRNGDLVE
ATGEDVKIGDLLAVPRSVNLPEKRERLNIVELLLNLSPEETEDITILTIPVKGRKNEEFKGM
LRTLRWIFGEEKRVRTASRYLRHLENLGYIRLRKIGYDIIDKEGLEKYRTLYEKLVDVVR
YNGNKREYLVEFNAVRDVISLMPEEELKEWRIGTRNGFRMGTFVDIDEDFAKLLGYYVSE
GSARKWKNQTGGWSYTVRLYNENDEVLDDMEHLAKKEFFGKVKRGKNYVEIPKKMAYITIFE
SLCGTLAENKRVPEVIFTSSKGVRWAFLEGYFIGDGDVHPSKRVRLSTKSELLVNGLVLL
LNSLGVSAIKLGYDSGVYRVYVNEELKFTEYRKKKNVYHSHIVPKDILKETFGKVEQKNT
SYKKFRELVENGKLDREKAKRIEWLLNGDIVLDRVVEIKREYYDGYVYDLSVDEDENFLA
GFGFLYAHNSYYGYYGYAKARWYCKECAESVTAWGREYIEFVRKELEEKFGFKVLYIDTD
GLYATIPGAKPEEIKKKALEFVDYINAKLPGLLELEYEGEYVRGFEVTKKKYALIDEEGK
ITTRGLEIVRRDWSEIAKETQAKVLEAILKHGNVEEAVKIVKEVTEKLSKYEIPPEKLVI
YEQITRPLHEYKAIGPHVAVAKRLAARGVKVRPGMVIGYIVLRGDGPISKRAILAEEFDL
RKHKYDAEYYIENQVLPAVLRILEAFGYRKEDLRWQKTKQTGLTAWLNIKKK

FIG. 12
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Pfu polymerase UniProtKB - P61875 (DPOL_PYRFU) (SEQ ID NO:11)

MILDVDYITEEGKPVIRLFKKENGKFKIEHDRTFRPYIYALLRDDSKIEEVKKITGERHG
KIVRIVDVEKVEKKFLGKPITVWKLYLEHPOQDVPTIREKVREHPAVVDIFEYDIPFAKRY
LIDKGLIPMEGEEELKILAFDIETLYHEGEEFGKGPIIMISYADENEAKVITWKNIDLPY
VEVVSSEREMIKRFLRITREKDPDIIVTYNGDSFDFPYLAKRAEKLGIKLTIGRDGSEPK
MORIGDMTAVEVKGRIHFDLYHVITRTINLPTYTLEAVYEATFGKPKEKVYADETIAKAWE
SGENLERVAKYSMEDAKATYELGKEFLPMEIQLSRLVGQPLWDVSRSSTGNLVEWFLLRK
AYERNEVAPNKPSEEEYQRRLRESYTGGEFVKEPEKGLWENIVYLDFRALYPSITIITHNVS
PDTLNLEGCKNYDIAPQVGHKFCKDIPGFIPSLLGHLLEERQKIKTKMKETQDPIEKILL
DYRQKATIKLLANSFYGYYGYAKARWYCKECAESVTAWGRKYIELVWKELEEKFGFKVLYT
DTDGLYATIPGGESEEIKKKALEFVKYINSKLPGLLELEYEGFYKRGFFVTKKRYAVIDE
EGKVITRGLEIVRRDWSEIAKETQARVLETILKHGDVEEAVRIVKEVIQKLANYEIPPEK
LATYEQITRPLHEYKATGPHVAVAKKLAAKGVKIKPGMVIGYIVLRGDGPISNRAILAEE
YDPKKHKYDAEYYIENQVLPAVLRILEGFGYRKEDLRYQKTRQVGLTSWLNIKKS

FIG. 13

Pyrococcus abyssi polymerase UniProtKB - POCL77 (DPOL_PYRAB) (SEQ ID NO:12)

MIIDADYITEDGKPIIRIFKKEKGEFKVEYDRTFRPYIYALLKDDSAIDEVKKITAERHG
KIVRITEVEKVQKKFLGRPIEVWKLYLEHPQDVPAIREKIREHPAVVDIFEYDIPFAKRY
LIDKGLTPMEGNEELTFLAVDIETLYHEGEEFGKGPIIMISYADEEGAKVITWKSIDLPY
VEVVSSEREMIKRLVKVIREKDPDVIITYNGDNFDFPYLLKRAEKLGIKLPLGRDNSEPK
MORMGDSLAVEIKGRIHFDLFPVIRRTINLPTYTLEAVYEATFGKSKEKVYAHETIAEAWE
TGKGLERVAKYSMEDAKVTFELGKEFFPMEAQLARLVGQPVWDVSRSSTGNLVEWEFLLRK
AYERNELAPNKPDEREYERRLRESYEGGYVKEPEKGLWEGIVSLDFRSLYPSITIITHNVS
PDTLNRENCKEYDVAPQVGHRFCKDFPGFIPSLLGNLLEERQKIKKRMKESKDPVEKKLL
DYRQRATKILANSYYGYYGYAKARWYCKECAESVTAWGRQYIDLVRRELESRGFKVLYID
TDGLYATIPGAKHEEIKEKALKFVEYINSKLPGLLELEYEGFYARGFFVTKKKYALIDEE
GKIVTRGLEIVRRDWSEIAKETQAKVLEAI LKHGNVDEAVKIVKEVTEKLSKYEIPPEKL
VIYEQITRPLSEYKAIGPHVAVAKRLAAKGVKVKPGMVIGYIVLRGDGPISKRATIATIEEF
DPKKHKYDAEYYTIENQVLPAVERILRAFGYRKEDLKYQKTKQVGLGAWLKF

FIG. 14
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RB69 polymerase UniProtKB - Q38087 (DPOL_BPR69) (SEQ ID NO:13

MKEFYLTVEQIGDSIFERYIDSNGRERTREVEYKPSLFAHCPESQATKYFDIYGKPCTRK
LFANMRDASQWIKRMEDIGLEALGMDDFKLAYLSDTYNYEIKYDHTKIRVANEDIEVTSP
DGFPEPSQAKHPIDAITHYDSIDDREYVEDLLNSPYGNVEEWSIEIAAKLQEQGGDEVPS
EITDKIIYMPFDNEKELLMEYLNFWQQOKTPVILTGWNVESFDIPYVYNRIKNIFGESTAK
RLSPHRKTRVKVIENMYGSREIITLFGISVLDYIDLYKKESFTNQPSYSLDYISEFELNV
GKLKYDGPISKLRESNHQRYISYNIIDVYRVLQIDAKRQFINLSLDMGYYAKIQIQSVE'S
PIKTWDAITIFNSLKEQNKVIPQGRSHPVQPYPGAFVKEPIPNRYKYVMSEFDLTSLYPSTII
ROVNISPETIAGTFKVAPLHDYINAVAERPSDVYSCSPNGMMY YKDRDGVVPTEITKVEN
QRKEHKGYMLAAQRNGEI IKEALHNPNLSVDEPLDVDYRFDFSDEIKEKIKKLSAKSLNE
MLFRAQRTEVAGMTAQINRKLLINSLYGALGNVWERYYDLRNATAITTEFGOMALQWIERK
VNEYLNEVCGTEGEAEFVLYGDTDSIYVSADKIIDKVGESKFRDTNHWVDEFLDKFARERME
PATIDRGFREMCEYMNNKQHLMFMDREAIAGPPLGSKGIGGEFWTGKKRYALNVWDMEGTRY
AFEPKLKIMGLETQKSSTPKAVQKALKECIRRMLQEGEESLQEYFKEFEKEFRQLNYISIA
SVSSANNIAKYDVGGFPGPKCPFHIRGILTYNRAIKGNIDAPQVVEGEKVYVLPLREGNP
FGDKCIAWPSGTEITDLIKDDVLHWMDYTVLLEKTFIKPLEGFTSAAKLDYEKKASLEDM
FDF

FIG. 15
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Wild type DNA polymerase from Candidatus altiarchaeales archagon (SEQ ID NO:221)

MKKTLLDADYITREEKAVVRLEFYKTEEGREIQEVADFRPYMYVLPEEHDLKKLQRETIKEL
KNITNVEIKRMIEGDREVEVLKVMVNQPRDVPNLRGLIKELEGCKEVREAHIPFAERYLI
DSGLIPMODCENFDLRIAAFDMEVYNPRGEPKAERDPITIIISYADNRGLRRVWTYKTVEN
LNLDYMEVLKDEREITIRRFIDTIREREIDIIVTYNGDNFDEFPYLKERAEKHRIPVSLGVD
GSPLRLERRGMNLGARVTGRPHIDMYPVCRQIFNLSRYTLEDVYLEITGREKKDIRVGEM
AGIWDNPEKEKFKELIEYAMSDAESTLETIAITLLPLHYEISRITRELIYQSSRAGSGQRV
ESLLIKKAFEKSILVPNRPSDRVVNERQRKTYIGAYVVEPKRGIHDNILLEDFRSLYPSI
ITSHNIDPSTIDCECCPEDSYRSPTGHYFCKKKRGLIPETLNELVQRRIEVKKGLKNEKN
PERRRFLDVKQQALKLLANSMYGYFGFPRARWYCRECAESITALGRKYILHTIDIVPKEG
FDVIYGDTDSVYLIKPNITDRERVMKNAEHFLDKINSELPEAMELEFEGEYPRGIFITKK
RYALIDERGKLIVKGLETKRRDWANIAKDTQEKVLDALLKDKNPEKAASIVKDVIRNIKT
GKIPLKDLAINTQITRGMAEYKTEGPHIVAAKKAMKRGLEFKQGNIVTYVVTKKGKSISD
KARVIDFVEEGDYDPDYYINNQVLPSVLRILEALGYSEDELKGLGKQOMKLGGF

FI1G. 44

Mutant DNA polymerase from Candidatus altiarchaeales archacon (SEQ ID NO:222)

MKKTLLDADYITREEKAVVRLEFYKTEEGREIQEVADFRPYMYVLPEEHDLKKLQRETIKEL
KNITNVEIKRMIEGDREVEVLKVMVNQPRDVPNLRGLIKELEGCKEVREAHIPFAERYLI
DSGLIPMODCENFDLRIAAFAMAVYNPRGEPKAERDPIITISYADNRGLRRVWTYKTVEN
LNLDYMEVLKDEREITIRRFIDTIREREIDIIVTYNGDNFDEFPYLKERAEKHRIPVSLGVD
GSPLRLERRGMNLGARVTGRPHIDMYPVCRQIFNLSRYTLEDVYLEITGREKKDIRVGEM
AGIWDNPEKEKFKELIEYAMSDAESTLETAITLLPLHYEISRITRELIYQSSRAGSGQRV
ESLLIKKAFEKSILVPNRPSDRVVNERQRKTYIGAYVVEPKRGIHDNILLEDEFRSSAGSI
ITSHNIDPSTIDCECCPEDSYRSPTGHYFCKKKRGLIPETLNELVQRRIEVKKGLKNEKN
PERRRFLDVKQQSLKLLANSMYGYFGFPRARWYCLECAESITALGRKYHLHTIDIVPKFG
FDVIYGDTDSVYLIKPNITDRERVMKNAEHFLDKINSELPEAMELEFEGEYPRGIFITKK
RYALIDERGKLIVKGLETKRRDWANIAKDTQEKVLDALLKDKNPEKAASTIVKDVIRNIKT
GKIPLKDLAINTQITRGMAEYKTEGPHIVAAKKAMKRGLEFKQGNIVTYVVTKKGKSISD
KARVIDFVEEGDYDPDYYINNQVLPSVLRILEALGYSEDELKGLGKQOQMKLGGF
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Mutant DNA polymerase from Candidatus altiarchaeales archaeon (SEQ ID NO:223)

MKKTLLDADYITREEKAVVRLEFYKTEEGREIQEVADFRPYMYVLPEEHDLKKLQRETIKEL
KNITNVEIKRMIEGDREVEVLKVMVNQPRDVPNLRGLIKELEGCKEVREAHTIPFAERYLI
DSGLIPMODCENFDLRIAAFAMAVYNPRGEPKAERDPIITISYADNRGLRRVWTYKTVEN
LNLDYMEVLKDEREITIRRFIDTIREREIDIIVTYNGDNFDFPYLKERAEKHRIPVSLGVD
GSPLRLERRGMNLGARVTGRPHIDMYPVCRQIFNLSRYTLEDVYLEITGREKKDIRVGEM
AGIWDNPEKEKFKELIEYAMSDAESTLETAITLLPLHYEISRITRELIYQSSRAGSGQRV
ESLLIKKAFEKSILVPNRPSDRVVNERQRKTYIGAYVVEPKRGIHDNILLEFDFRS SAGSTI
ITISHNIDPSTIDCECCPEDSYRSPTGHYFCKKKRGLIPETLNELVQRRIEVKKGLKNEKN
PERRRFLDVKQQSLKLLANSMYGYFGFPRARWYCLECAESITALGRKYHLHTIDIVPKEG
FDVIYGDTDSVYLIKPNITDRERVMKDAEHFLDKINSELPEAMELEFEGEFYPRGIFITKK
RYALIDERGKLIVKGLETKRRDWANIAKDTQEKVLDALLKDKNPEKAASIVKDVIRNIKT
GKIPLKDLAINTQITRGMAEYKTEGPHIVAAKKAMKRGLEFKQGNIVTYVVTKKGKSISD
KARVIDFVEEGDYDPDYYINNQVLPSVLRILEALGY SEDELKGLGKQMKLGGE

FI1G. 46

Mutant DNA polymerase from Candidatus altiarchaeales archacon (SEQ ID NO:224)

MKKTLLDADYITREEKAVVRLEYKTEEGREIQEVADFRPYMYVLPEEHDLKKLQREIKEL
KNITNVEIKRMIEGDREVEVLKVMVNQPRDVPNLRGLIKELEGCKEVREAHTPFAERYLI
DSGLIPMODCENFDLRIAAFAMAVYNPRGEPKAERDPIITISYADNRGLRRVWTYKTVEN
LNLDYMEVLKDEREITRRFIDTIREREIDIIVTYNGDNFDFPYLKERAEKHRIPVSLGVD
GSPLRLERRGMNLGARVTGRPHIDMYPVCRQIFNLSRYTLEDVYLEITGREKKDIRVGEM
AGIWDNPEKEKFKELIEYAMSDAESTLETATITLLPLHYEISRITRELIYQSSRAGSGQRV
ESLLIKKAFEKSILVPNRPSDRVVNERQRKTYIGAYVVEPKRGIHDNILLFDFRSFAGSTI
ITSHNIDPSTIDCECCPEDSYRSPTGHYFCKKKRGLIPETLNELVQRRIEVKKGLKNEKN
PERRRFLDVKQQOSLKLLANSMYGYFGFPRARWYCLECAESITALGRKYHLHTIDIVPKEG
FDVIYGDTDSVYLIKPNITDRERVMKDAEHFLDKINSELPEAMELEFEGFYPRGIFITKK
RYALIDERGKLIVKGLETKRRDWANIAKDTQEKVLDALLKDKNPEKAASIVKDVIRNIKT
GKIPLKDLAINTQITRGMAEYKTEGPHIVAAKKAMKRGLEFKQGNIVTYVVTKKGKSISD
KARVIDFVEEGDYDPDYYINNQVLPSVLRILEALGYSEDELKGLGKQMKLGGF
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Mutant DNA polymerase from Candidatus altiarchaeales archacon (SEQ ID NO:225)

MKKTLLDADYITREEKAVVRLEFYKTEEGREIQEVADFRPYMYVLPEEHDLKKLQREIKEL
KNITNVEIKRMIEGDREVEVLKVMVNQPRDVPNLRGLIKELEGCKEVREAHTPFAERYLI
DSGLIPMODCENFDLRIAAFAMAVYNPRGEPKAERDPIITISYADNRGLRRVWTYKTVEN
LNLDYMEVLKDEREITIRRFIDTIREREIDIIVTYNGDNFDEFPYLKERAEKHRIPVSLGVD
GSPLRLERRGMNLGARVTGRPHIDMYPVCRQIFNLSRYTLEDVYLEITGREKKDIRVGEM
AGIWDNPEKEKFKELIEYAMSDAESTLETAITLLPLHYEISRITRELIYQSSRAGSGQRV
ESLLIKKAFEKSILVPNRPSDRVVNERQRKTYIGAYVVEPKRGIHDNILLEFDEFRSYAGSTI
ITSHNIDPSTIDCECCPEDSYRSPTGHYFCKKKRGLIPETLNELVQRRIEVKKGLKNEKN
PERRRFLDVKQQSLKLLANSMYGYFGFPRARWYCLECAESITALGRKYHLHTIDIVPKEG
FDVIYGDTDSVYLIKPNITDRERVMKDAEHFLDKINSELPEAMELEFEGFYPRGIFITKK
RYALIDERGKLIVKGLETKRRDWANIAKDTQEKVLDALLKDKNPEKAASIVKDVIRNIKT
GKIPLKDLAINTQITRGMAEYKTEGPHIVAAKKAMKRGLEFKQGNIVTYVVTKKGKSISD
KARVIDFVEEGDYDPDYYINNQVLPSVLRILEALGYSEDELKGLGKQMKLGGF

FI1G. 48

9°N polymerase (SEQ ID NO:226)

MILDTDYITENGKPVIRVFKKENGEFKIEYDRTFEPYFYALLKDDSATEDVKKVTAKRHG
TVVKVKRAEKVOKKFLGRPIEVWKLYFNHPQDVPAIRDRIRAHPAVVDIYEYDIPFAKRY
LIDKGLIPAEGDEELTMLAFDIETLYHEGEEFGTGPILMISYADGSEARVITWKKIDLPY
VDVVSTEKEMIKREFLRVVREKDPDVLITYNGDNEFDFAYLKKRCEELGIKFTLGRDGSEPK
IQRMGDRFAVEVKGRIHFDLYPVIRRTINLPTYTLEAVYEAVFGKPKEKVYAEETAQAWE
SGEGLERVARYSMEDAKVTYELGREFFPMEAQLSRLIGQSLWDVSRSSTGNLVEWEFLLRK
AYKRNELAPNKPDERELARRRGGYAGGYVKEPERGLWDNIVYLDFRSLYPSIIITHNVSP
DTLNREGCKEYDVAPEVGHKFCKDFPGFIPSLLGDLLEERQKIKRKMKATVDPLEKKLLD
YRORATKILANSEFYGYYGYAKARWYCKECAESVTAWGREYIEMVIRELEEKFGEKVLYAD
TDGLHATIPGADAETVKKKAKEFLKYINPKLPGLLELEYEGFYVRGFEFVTKKKYAVIDEE
GKITTRGLEIVRRDWSEIAKETQARVLEAILKHGDVEEAVRIVKEVTEKLSKYEVPPEKL
VIHEQITRDLRDYKATGPHVAVAKRLAARGVKIRPGTVISYIVLKGSGRIGDRAIPADEF
DPTKHRYDAEYYTIENQVLPAVERILKAFGYRKEDLRYQKTKQVGLGAWLKVKGKK
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9°N polymerase UniProtKB - Q56366 (DPOL THES9) (SEQ ID NO:227)

MILDTDYITENGKPVIRVFKKENGEFKIEYDRTFEPYFYALLKDDSATEDVKKVTAKRHG
TVVKVKRAEKVOKKFLGRPIEVWKLYFNHPQDVPAIRDRIRAHPAVVDIYEYDIPFAKRY
LIDKGLIPMEGDEELTMLAFDIETLYHEGEEFGTGPILMISYADGSEARVITWKKIDLPY
VDVVSTEKEMIKRFLRVVREKDPDVLITYNGDNEFDFAYLKKRCEELGIKFTLGRDGSEPK
IQRMGDRFAVEVKGRIHFDLYPVIRRTINLPTYTLEAVYEAVEGKPKEKVYAEETAQAWE
SGEGLERVARYSMEDAKVTYELGREFFPMEAQLSRLIGQSLWDVSRSSTGNLVEWEFLLRK
AYKRNELAPNKPDERELARRRGGYAGGYVKEPERGLWDNIVYLDFRSLYPSIIITHNVSP
DTLNREGCKEYDVAPEVGHKFCKDFPGFIPSLLGDLLEERQKIKRKMKATVDPLEKKLLD
YRORATIKILANSFYGYYGYAKARWYCKECAESVTAWGREYIEMVIRELEEKFGFKVLYAD
TDGLHATIPGADAETVKKKAKEFLKYINPKLPGLLELEYEGFYVRGFEVTKKKYAVIDEE
GKITTRGLEIVRRDWSEIAKETQARVLEAILKHGDVEEAVRIVKEVTEKLSKYEVPPEKL
VIHEQITRDLRDYKATGPHVAVAKRLAARGVKIRPGTVISYIVLKGSGRIGDRAIPADEF
DPTKHRYDAEYYIENQVLPAVERILKAFGYRKEDLRYQKTKQVGLGAWLKVKGKK

FIG. 50

Therminator polymerase (SEQ ID NO:228)

MILDTDYITENGKPVIRVEFKKENGEFKIEYDRTFEPYFYALLKDDSATEDVKKVTAKRHG
TVVKVKRAEKVOKKFLGRPIEVWKLYFNHPQDVPAIRDRIRAHPAVVDIYEYDIPFAKRY
LIDKGLIPAEGDEELTMLAFATATLYHEGEEFGTGPILMISYADGSEARVITWKKIDLPY
VDVVSTEKEMIKREFLRVVREKDPDVLITYNGDNEFDFAYLKKRCEELGIKFTLGRDGSEPK
IQRMGDRFAVEVKGRIHFDLYPVIRRTINLPTYTLEAVYEAVEGKPKEKVYAEETAQAWE
SGEGLERVARYSMEDAKVTYELGREFFPMEAQLSRLIGQSLWDVSRSSTGNLVEWFLLRK
AYKRNELAPNKPDERELARRRGGYAGGYVKEPERGLWDNIVYLDFRSLYPSIIITHNVSP
DTLNREGCKEYDVAPEVGHKFCKDFPGFIPSLLGDLLEERQKIKRKMKATVDPLEKKLLD
YRORLIKILANSFYGYYGYAKARWYCKECAESVTAWGREYIEMVIRELEEKFGFKVLYAD
TDGLHATIPGADAETVKKKAKEFLKYINPKLPGLLELEYEGFYVRGFEFVTKKKYAVIDEE
GKITTRGLEIVRRDWSEIAKETQARVLEAILKHGDVEEAVRIVKEVTEKLSKYEVPPEKL
VIHEQITRDLRDYKATGPHVAVAKRLAARGVKIRPGTVISYIVLKGSGRIGDRAIPADEF
DPTKHRYDAEYYIENQVLPAVERILKAFGYRKEDLRYQKTKQVGLGAWLKVKGKK
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Vent polymerase UniProtKB - P30317 (DPOL_THELI) (SEQ ID NO:229)

MILDTDYITKDGKPIIRIFKKENGEFKIELDPHFQPYIYALLKDDSATEEIKATKGERHG
KTVRVLDAVKVRKKFLGREVEVWKLIFEHPODVPAMRGKIREHPAVVDIYEYDIPFAKRY
LIDKGLIPMEGDEELKLLAFDIETFYHEGDEFGKGEIIMISYADEEEARVITWKNIDLPY
VDVVSNEREMIKREVQVVKEKDPDVIITYNGDNEFDLPYLIKRAEKLGVRLVLGRDKEHPE
PKIQRMGDSFAVEIKGRIHFDLFPVVRRTINLPTYTLEAVYEAVLGKTKSKLGAEETAAT
WETEESMKKLAQYSMEDARATYELGKEFFPMEAELAKLTIGQSVWDVSRSSTGNLVEWYLL
RVAYARNELAPNKPDEEEYKRRLRTTYLGGYVKEPEKGLWENITIYLDFRSLYPSITIVTHN
VSPDTLEKEGCKNYDVAPIVGYRFCKDFPGFIPSILGDLIAMRODIKKKMKSTIDPIEKK
MLDYRQRAIKLLANSILPNEWLPIIENGEIKEFVKIGEFINSYMEKQKENVKTVENTEVLE
VNNLFAFSFNKKIKESEVKKVKALIRHKYKGKAYEIQLSSGRKINITAGHSLFTVRNGET
KEVSGDGIKEGDLIVAPKKIKLNEKGVSINIPELISDLSEEETADIVMTISAKGRKNEEK
GMLRTLRWMFGEENRRIRTFNRYLFHLEKLGLIKLLPRGYEVTDWERLKKYKQLYEKLAG
SVKYNGNKREYLVMFNEIKDFISYFPOQKELEEWKIGTLNGFRTNCILKVDEDFGKLLGYY
VSEGYAGAQKNKTGGISYSVKLYNEDPNVLESMKNVAEKEFEFGKVRVDRNCVSISKKMAYL
VMKCLCGALAENKRIPSVILTSPEPVRWSFLEAYFTGDGDIHPSKRFRLSTKSELLANQL
VFLLNSLGISSVKIGEDSGVYRVYINEDLQFPQTSREKNTYYSNLIPKEILRDVEFGKEFQ
KNMTFKKFKELVDSGKLNREKAKLLEFFINGDIVLDRVKSVKEKDYEGYVYDLSVEDNEN
FLVGFGLLYAHNSYYGYMGYPKARWYSKECAESVTAWGRHYIEMTIREIEEKFGFKVLYA
DSVSGESEITIIRONGKIRFVKIKDLESKVDYSIGEKEYCILEGVEALTLDDDGKLVWKPV
PYVMRHRANKRMEFRIWLTNSWYIDVTEDHSLIGYLNTSKTKTAKKIGERLKEVKPFELGK
AVKSLICPNAPLKDENTKTSEIAVKFWELVGLIVGDGNWGGDSRWAEYYLGLSTGKDAEE
IKQKLLEPLKTYGVISNYYPKNEKGDFNILAKS LVKFMKRHFKDEKGRRKIPEFMYELPV
TYIEAFLRGLFSADGTVTIRKGVPEIRLTNIDADFLREVRKLLWIVGISNSIFAETTPNR
YNGVSTGTYSKHLRIKNKWRFAERIGFLIERKQKRLLEHLKSARVKRNTIDFGFDLVHVK
KVEEIPYEGYVYDIEVEETHRFFANNILVHNTDGFYATIPGEKPELIKKKAKEFLNYINS
KLPGLLELEYEGFYLRGFFVTKKRYAVIDEEGRITTRGLEVVRRDWSEIAKETQAKVLEA
ILKEGSVEKAVEVVRDVVEKIAKYRVPLEKLVIHEQITRDLKDYKAIGPHVAIAKRLAAR
GIKVKPGTIISYIVLKGSGKISDRVILLTEYDPRKHKYDPDYYIENQVLPAVLRILEAFG
YRKEDLRYQSSKQTGLDAWLKR
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Deep Vent polymerase UniProtKB - Q51334 (DPOL_PYRSD) (SEQ ID NO:230)

MILDADYITEDGKPIIRIFKKENGEFKVEYDRNFRPYIYALLKDDSQIDEVRKITAERHG
KIVRIIDAEKVRKKFLGRPIEVWRLYFEHPODVPAIRDKIREHSAVIDIFEYDIPFAKRY
LIDKGLIPMEGDEELKLLAFDIETLYHEGEEFAKGPIIMISYADEEEAKVITWKKIDLPY
VEVVSSEREMIKRFLKVIREKDPDVIITYNGDSEFDLPYLVKRAEKLGIKLPLGRDGSEPK
MORLGDMTAVEIKGRIHFDLYHVIRRTINLPTYTLEAVYEATFGKPKEKVYAHE IAEAWE
TGKGLERVAKYSMEDAKVTYELGREFFPMEAQLSRLVGQPLWDVSRSSTGNLVEWYLLRK
AYERNELAPNKPDEREYERRLRESYAGGYVKEPEKGLWEGLVSLDFRSLYPSIIITHNVS
PDTLNREGCREYDVAPEVGHKFCKDFPGFIPSLLKRLLDERQEIKRKMKASKDPIEKKML
DYRQRATIKILANSILPEEWVPLIKNGKVKIFRIGDEVDGLMKANQGKVKKTGDTEVLEVA
GIHAFSFDRKSKKARVMAVKAVIRHRYSGNVYRIVLNSGRKITITEGHSLEVYRNGDLVE
ATGEDVKIGDLLAVPRSVNLPEKRERLNIVELLLNLSPEETEDIILTIPVKGRKNEFFKGM
LRTLRWIFGEEKRVRTASRYLRHLENLGYIRLRKIGYDIIDKEGLEKYRTLYEKLVDVVR
YNGNKREYLVEFNAVRDVISLMPEEELKEWRIGTRNGFRMGTFVDIDEDFAKLLGYYVSE
GSARKWKNQTGGWSYTVRLYNENDEVLDDMEHLAKKEFFGKVKRGKNYVEIPKKMAYIIFE
SLCGTLAENKRVPEVIFTSSKGVRWAFLEGYFIGDGDVHPSKRVRLSTKSELLVNGLVLL
LNSLGVSAIKLGYDSGVYRVYVNEELKFTEYRKKKNVYHSHIVPKDILKETFGKVEQKNI
SYKKFRELVENGKLDREKAKRIEWLLNGDIVLDRVVEIKREYYDGYVYDLSVDEDENFLA
GFGFLYAHNSYYGYYGYAKARWYCKECAESVTAWGREYIEFVRKELEEKFGFKVLYIDTD
GLYATIPGAKPEEIKKKALEFVDYINAKLPGLLELEYEGFYVRGFFVTKKKYALIDEEGK
ITTRGLEIVRRDWSEIAKETQAKVLEAILKHGNVEEAVKIVKEVTEKLSKYEIPPEKLVI
YEQITRPLHEYKAIGPHVAVAKRLAARGVKVRPGMVIGYIVLRGDGPISKRAILAEEFDL
RKHKYDAEYYIENQVLPAVLRILEAFGYRKEDLRWOKTKQTGLTAWLNIKKK

FIG. 53

Pfu polymerase UniProtKB - P61875 (DPOL_PYRFU) (SEQ ID NO:231)

MILDVDYITEEGKPVIRLFKKENGKFKIEHDRTEFRPYIYALLRDDSKIEEVKKITGERHG
KIVRIVDVEKVEKKFLGKPITVWKLYLEHPOQDVPTIREKVREHPAVVDIFEYDIPFAKRY
LIDKGLIPMEGEEELKILAFDIETLYHEGEEFGKGPIIMISYADENEAKVITWKNIDLPY
VEVVSSEREMIKREFLRIIREKDPDITIVTYNGDSEFDFPYLAKRAEKLGIKLTIGRDGSEPK
MORIGDMTAVEVKGRIHFDLYHVITRTINLPTYTLEAVYEATFGKPKEKVYADE IAKAWE
SGENLERVAKYSMEDAKATYELGKEFLPMEIQLSRLVGQPLWDVSRSSTGNLVEWFLLRK
AYERNEVAPNKPSEEEYQRRLRESYTGGFVKEPEKGLWENIVYLDFRALYPSIIITHNVS
PDTLNLEGCKNYDIAPQVGHKFCKDIPGFIPSLLGHLLEERQKIKTKMKETQDPIEKILL
DYRQKATKLLANSFYGYYGYAKARWYCKECAESVTAWGRKYIELVWKELEEKFGFKVLY I
DTDGLYATIPGGESEEIKKKALEFVKYINSKLPGLLELEYEGEFYKRGFEVTKKRYAVIDE
EGKVITRGLEIVRRDWSEIAKETQARVLETILKHGDVEEAVRIVKEVIQKLANYETPPEK
LAIYEQITRPLHEYKAIGPHVAVAKKLAAKGVKIKPGMVIGYIVLRGDGPISNRAILAEE
YDPKKHKYDAEYYIENQVLPAVLRILEGFGYRKEDLRYQKTRQVGLTSWLNIKKS

FIG. 54



WO 2022/094332 PCT/US2021/057441

50 /50

Pyrococcus abyssi polymerase UniProtKB - POCL77 (DPOL_PYRAB) (SEQ ID NO:232)

MIIDADYITEDGKPIIRIFKKEKGEFKVEYDRTFRPYIYALLKDDSATIDEVKKITAERHG
KIVRITEVEKVQKKFLGRPIEVWKLYLEHPODVPAIREKIREHPAVVDIFEYDIPFAKRY
LIDKGLTPMEGNEELTFLAVDIETLYHEGEEFGKGPIIMISYADEEGAKVITWKSIDLPY
VEVVSSEREMIKRLVKVIREKDPDVIITYNGDNEDFPYLLKRAEKLGIKLPLGRDNSEPK
MORMGDSLAVEIKGRIHFDLFPVIRRTINLPTYTLEAVYEATFGKSKEKVYAHETAEAWE
TGKGLERVAKYSMEDAKVTFELGKEFEFPMEAQLARLVGQPVWDVSRSSTGNLVEWEFLLRK
AYERNELAPNKPDEREYERRLRESYEGGYVKEPEKGLWEGIVSLDFRSLYPSIIITHNVS
PDTLNRENCKEYDVAPQVGHRFCKDFPGFIPSLLGNLLEERQKIKKRMKESKDPVEKKLL
DYRQRATIKILANSYYGYYGYAKARWYCKECAESVTAWGRQYIDLVRRELESRGFKVLYID
TDGLYATIPGAKHEEIKEKALKFVEYINSKLPGLLELEYEGFYARGFEVTKKKYALIDEE
GKIVTRGLEIVRRDWSEIAKETQAKVLEAILKHGNVDEAVKIVKEVTEKLSKYEIPPEKL
VIYEQITRPLSEYKAIGPHVAVAKRLAAKGVKVKPGMVIGYIVLRGDGPISKRAIAIEEF
DPKKHKYDAEYYTIENQVLPAVERILRAFGYRKEDLKYQKTKQVGLGAWLKE

FIG. 55

RB69 polymerase UniProtKB - Q38087 (DPOL_BPR69) (SEQ ID NO:233)

MKEFYLTVEQIGDSIFERYIDSNGRERTREVEYKPSLFAHCPESQATKYFDIYGKPCTRK
LFANMRDASQWIKRMEDIGLEALGMDDFKLAYLSDTYNYEIKYDHTKIRVANEDIEVTSP
DGFPEPSQAKHPIDAITHYDSIDDREYVEFDLLNSPYGNVEEWSIEIAAKLQEQGGDEVPS
EITDKIIYMPEFDNEKELLMEYLNFWQOKTPVILTGWNVESFDIPYVYNRIKNIFGESTAK
RLSPHRKTRVKVIENMYGSREIITLFGISVLDYIDLYKKESEFTNQPSYSLDYISEFELNV
GKLKYDGPISKLRESNHQRYISYNIIDVYRVLQIDAKRQFINLSLDMGYYAKIQIQSVES
PIKTWDAIIFNSLKEQNKVIPQGRSHPVQPYPGAFVKEPIPNRYKYVMSEFDLTSLYPSITI
ROVNISPETIAGTFKVAPLHDYINAVAERPSDVYSCSPNGMMYYKDRDGVVPTEITKVEN
QRKEHKGYMLAAQRNGEIIKEALHNPNLSVDEPLDVDYRFDFSDEIKEKIKKLSAKSLNE
MLFRAQRTEVAGMTAQINRKLLINSLYGALGNVWERYYDLRNATAITTFGOMALQWIERK
VNEYLNEVCGTEGEAFVLYGDTDSIYVSADKI IDKVGESKFRDTNHWVDEFLDKFARERME
PATDRGFREMCEYMNNKQHLMFMDREATIAGPPLGSKGIGGEFWTGKKRYALNVWDMEGTRY
AFEPKLKIMGLETQKSSTPKAVQKALKECIRRMLQEGEESLQEYFKEFEKEFRQLNYISTIA
SVSSANNIAKYDVGGFPGPKCPFHIRGILTYNRAIKGNIDAPQVVEGEKVYVLPLREGNP
FGDKCIAWPSGTEITDLIKDDVLHWMDYTVLLEKTFIKPLEGFTSAAKLDYEKKASLEDM
FDF

FIG. 56



