
 
 
                                         10        20        30        40        50        60        70        80        90       100       110       120       130       140       150                        
                                ....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....| 
4932_Scerevisiae@NP_014637      MTIADA---------------------SKV-------------------------------------NHELSSDDD-DDVPLSQTLKKRK------------------------------------------------------------  
9606_Hsapiens@AAA61207          MSG--D-HLHNDSQIEADFRLNDSHKHKDK-------------------------------------HKDRE--------------HRHKEH--------------KKEKDREKSKHSNSEHKDS-EKKHKEKEKTKHKDGSSEKHKDKH  
39947_Osativa@NP_001061015      MAVVDPVMFDNDDEEGPISFKRSSTSVKNRPTPTKQEGSSGNAGPIRSPKAVASNQQKNGLTGVSRPLQQRPQSSSPNPRPLGSGQPNSSKEHSSHNSNSVDKSKLKRPFVEDKSDDSEDDHKPIGLRRKVEDRNLKKPAVGSGT-ANDS  
436308_Nmaritimus@YP_001582656  ------------------------------------------------------------------------------------------------------------------------------------------------------  
414004_Csymbiosum@YP_875131     ------------------------------------------------------------------------------------------------------------------------------------------------------  
452637_Oterrae@YP_001818028     ------------------------------------------------------------------------------------------------------------------------------------------------------  
391595_Rlitoralis@ZP_02140017   ------------------------------------------------------------------------------------------------------------------------------------------------------  
212035_Apolyphaga@YP_142548     ------------------------------------------------------------------------------------------------------------------------------------------------------  
129727_Bpapular@NP_957971       ------------------------------------------------------------------------------------------------------------------------------------------------------  
38804_Ymonkey@NP_938332         ------------------------------------------------------------------------------------------------------------------------------------------------------  
Clustal Consensus                                                                                                                                                                       
 
 
                                        160       170       180       190       200       210       220       240       250       260       270       280       290       300               
                                ....|....|....|....|....|....|....|....|....|....|....|....|....|....|... .|....|....|....|....|....|....|....|....|....|....|....|....|....| 
4932_Scerevisiae@NP_014637      ------------VASMNSASLQDEAEPYDSDEAISK---ISKKKTKKI------------------------- ------------------------------KTEPVQSSSLPSPPAK----KSATSKPKK--------  
9606_Hsapiens@AAA61207          KDRDKEKRKEEKVRASGDAKIKKEKENGFSSPPQIK---DEPEDDGYF------------------------- -----------------------------------VPPKEDIKPLK----RPRDE----DDVDYKPK  
39947_Osativa@NP_001061015      D---DDKPLSLKINSTKTPSSSANKAIVLKTTPKIEQPGDDSEDDKPLASRLPTNAALKRGGNVSDDSEDEKP NASASISSSKDKVLSASIKASSSSKMSNNDASTSRNSIKRPIDNNNQTSSALKKARPSDVSASASVK  
436308_Nmaritimus@YP_001582656  ------------------------------------------------------------------------- -------------------------------------------------------------------  
414004_Csymbiosum@YP_875131     ------------------------------------------------------------------------- -------------------------------------------------------------------  
452637_Oterrae@YP_001818028     ------------------------------------------------------------------------- -------------------------------------------------------------------  
391595_Rlitoralis@ZP_02140017   ------------------------------------------------------------------------- -------------------------------------------------------------------  
212035_Apolyphaga@YP_142548     ------------------------------------------------------------------------------------------------------------------------------------------------------  
129727_Bpapular@NP_957971       ------------------------------------------------------------------------------------------------------------------------------------------------------  
38804_Ymonkey@NP_938332         ------------------------------------------------------------------------------------------------------------------------------------------------------  
Clustal Consensus                                                                                                                                                                       
 
 
                                        310       320       330       340       350       360       370       380       390       400       410       420       430       440       450               
                                ....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....| 
4932_Scerevisiae@NP_014637      -------------------IKKEDGDVKVKTTKKEEQENEKKKRE----------EEEEEDKKA-KEEEEEYKWWEKENEDDTIKWVTLKHNGVIFPPPYQPLPSHIKLYYDGKPVDLPPQAEEVAGFFAALLESDHAKNPVFQKNFFND  
9606_Hsapiens@AAA61207          KIKTEDTKKEKKRKL--------EEEEDGKLK----------KPKNKDKDKKVPEPDNKKKKPK-KEEEQKWKWWEEERYPEGIKWKFLEHKGPVFAPPYEPLPENVKFYYDGKVMKLSPKAEEVATFFAKMLDHEYTTKEIFRKNFFKD  
39947_Osativa@NP_001061015      REPKADDNDNVPLSQRLKMG-------ESSKSKPPAKNIVKKSPSSLKKDNKKMKMKMKTKKT-MKNSQFSKTMKVPPGSGGGQKWTTLVHSGVIFPPPYK--PHGVKMLYNGQPVDLTPEQEEVATMFAVMKDTDYASKQTFIDNFFTD  
436308_Nmaritimus@YP_001582656  -----------------------------------------------------------------------------------MKWKTLQHKGILFPPAYE--AQGIKIKIKGEKVDLNLDQEEMIYQWAKKKDTPYAQDKVFQKNFTAD  
414004_Csymbiosum@YP_875131     -----------------------------------------------------------------------------------MNWKTLQHSGIHFPPEHE--VKGFKIKVKGKQVNLTPLQEEMAYQWAKKKDTPYAQDKVFQKNFARD  
452637_Oterrae@YP_001818028     ------------------------------------------------------------------------------------------------------------------------------------------------------  
391595_Rlitoralis@ZP_02140017   ------------------------------------------------------------------------- -------------------------------------------------------------------  
212035_Apolyphaga@YP_142548     ------------------------------------------------------------------------- -------------------------------------------------------------------  
129727_Bpapular@NP_957971       ------------------------------------------------------------------------- -------------------------------------------------------------------  
38804_Ymonkey@NP_938332         --------------------------------------------- ------------------- -------------------------------------------------------------------  
Clustal Consensus                                                                                                                                                    
 
 
                                        460       470       480       490        510       520       540       550       560       570       580       590       600               
                                ....|....|....|....|....|....|....|....|....| |....|....|....|... .|....|....|....|....|....|....|....|....|....|....|....|....|....| 
4932_Scerevisiae@NP_014637      FLQVLKESGGPLNGIEIKEFSRCDFTKMFDYFQLQKEQKKQLTSQ --EREKFEEDYKFCELDGRREQVGNFKVEPPDLFRGRGAHPKTGKLKRRVNPEDIVLNLSKDAPVPP-APEGHKWGEIRHDNTVQWLAMWRENIFN  
9606_Hsapiens@AAA61207          WRKEMTN---EEKNI-ITNLSKCDFTQMSQYFKAQTEARKQMSKE KEENEKLLKEYGFCIMDNHKERIANFKIEPPGLFRGRGNHPKMGMLKRRIMPEDIIINCSKDAKVPS-PPPGHKWKEVRHDNKVTWLVSWTENIQG  
39947_Osativa@NP_001061015      WRKILGK---NH---VIKKFELCDFTPIYEWHLREKEKKKQMTSE KEEKLKQEEKYMWAIVDGVKEKVGNFRVEPPGLFRGRGEHPKMGKLKRRIKPSDITINIGKGAPIPECPIPGESWKEVKHDNTVTWLAFWNDPISQ  
436308_Nmaritimus@YP_001582656  FAKTLDS---KFKKI---SYEDIDFSDAYKLVDKEKDLKEMMTKE
414004_Csymbiosum@YP_875131     FAKELGI---K---L---LYKDLDFSEAYRLVDMEKDKKDMMTKE
452637_Oterrae@YP_001818028     ------------------MENRSSPAPAPDAIASAREAGLRYVSD
391595_Rlitoralis@ZP_02140017   -----------------------------------MSRQLVYVSD
212035_Apolyphaga@YP_142548     --------------------------------------MSYDEKH
129727_Bpapular@NP_957971       ---------------------------------------------
38804_Ymonkey@NP_938332         ---------------------------------------------
Clustal Consensus                                                            
 
 
                                        610       620       630       640    
                                ....|....|....|....|....|....|....|....|....|
4932_Scerevisiae@NP_014637      S-FKYVRLAANSSLKGQSDYKKFEKARQLKSYIDAIRRDYTRNLK
9606_Hsapiens@AAA61207          S-IKYIMLNPSSRIKGEKDWQKYETARRLKKCVDKIRNQYREDWK
39947_Osativa@NP_001061015      KDFKYVFLAASSALKGQSDKEKYEKSRKLKHHVHKIRDTYTKDFR
436308_Nmaritimus@YP_001582656  K-RKYVWLSDSSDLKQGRDKEKYEKAVKLEKEIEKIKKAMVKDMK
414004_Csymbiosum@YP_875131     K-DKYVWLADTAGLKQERDRSKYEKAVALSKKIGEIEAKIVKDMK
452637_Oterrae@YP_001818028     R-KQYRYHP---DWSSVRDGAKFERTIAFGRALPKIRQHVARDLA
391595_Rlitoralis@ZP_02140017   R-KQYRYHV---KWSAAQSDTKFGKLAAFGEALPTIRARVDRDLT
212035_Apolyphaga@YP_142548     R-KQYRYNE---IHIQGAEKEKFKRLYDFIKSIPKLEKAMVRDNN
129727_Bpapular@NP_957971       R-KQYFYGR---DHVRRRTAVRNAVFVRVHRVMEKINAFIDSHLA
38804_Ymonkey@NP_938332         K-RQYFYGK---LHVKQRNDNRNNIFVNVYGVIDNINRFIDGNIT
Clustal Consensus                  :*                :      .   :  :.     .  

Topo N 
---------
         

   500   
....|....
EKKQIRL--
EKLKI----
EKKAL----

EKKAIAAKRKELREELKSKYGVAVMDGK
EKKEIAAKRKEIREGLKAKYGIAVMDGK
ESPGITRKLAGKRARYLDPQGRAIKDPA
ADPGISRRRLGRGFSYIAPDGTTIARGA
LMEGIYREKSGDKFIYYYFDNNEEVTTK
MGARALFLSKGKLFFDKDFSQPVPDDNP
--MKGLYYNDGKLFEDKELTMSVSSDNP
                            

   650       660       670  
....|....|....|....|....|...
SK-V-MLERQKAVAIYLIDVFALRAGGE
SK-E-MKVRQRAVALYFIDKLALRAGNE
SK-D-KTKKQIAVATYLIDKLALRAGNE
---D-SKKNNVATACYLIYKTAMRVGDE
SK-D-PKISKIATACYLIYRTAMRVGDE
RR-RLDRRKVLAAMVRLLESTLVRIGNE
AD-PGDMEFVLAAATTLIDRSALRVGHP
FP-FYNKNRVISLMLQMVRDYNMRVGKE
SG--SESNAQMAAFLLMETSFFIRIGKT
SKKKNDTNFQLAVLMLMETSFFIRMGKM
           :    :     :* *  
----------
----------
----------
----------
          

     530  
.|....|...

isom_I_
     230  
.|....|...
----------
----------
LAARFSKVTG
----------
----------
----------
----------
EVEVGNYMAEPPGIFIGRGEHPLRGRWKPRVTAKDVTLNLGKEAKVPE-----GKWGKIIHDKDSMWLASWMDFLTQ  
EVEIASYMAEPPGIFIGRGKHPLRGKWKRRIGPQDVVLNMGTKAKAPP-----GKWKKIVHEKDGIWIAKWTDNLVK  
TLARIKRLAIPPA----------------------------------------WSEVWICPLANGHIQA-TGRDARR  
ERKRIDALAIPPA----------------------------------------YEDVWICAQHNGHLQA-TGRDVRK  
DIERINKLRIPPA----------------------------------------WTNVWVARDPNSPIQA-IGTDSKG  
AYEVIANIRIPPH------------------------------------LTDVVVYEQTLEDAHQGLIF-VGKDSKG  
AYEILKKIKIPSY------------------------------------LTDVVVYEQTYDESLNRLIF-VGSDSKG  
          *.                                                                   

     680       690       700       710       720       730       740       750               
.|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....| 
KSEDE-ADTVGCCSLRYEHVTLKP-PN------TVIFDFLGKDSIRFYQEVEV---DKQVFKNLTIFKRP------P  
KEEGETADTVGCCSLRVEHINLHP--ELDGQEYVVEFDFLGKDSIRYYNKVPV---EKRVFKNLQLFME-------N  
KDEDE-AETVGCCTLKVDNVTCVP-PN------KLQFDFLGKDSIRYFNTVEV---ELLVYKAIEEFRA-------G  
KDEDE-ADTVGATTLRKEHIKITS--D------TIEFDFLGKDSVRWQETLKVVGDDKQFQENLKKLIE-------K  
KDKDE-ADTVGATTLRKEHIRISD--G------VIEFDFLGKDSIRWNEKLKVTGDDEQFSRNLQGLVK-------S  
EYAKQ-NRSFGLSTMRDRHVRIGR--G------TLHFEFRGKSGKNHQIDLH----DPRLAEIVRRTQELPGQDLFQ  
EYAQQ-NGSYGALTLRRRHLSLND--D------NIELNFKAKGGQKVRKVMT----NRKLQRLLHLAHDLPGATLLT  
VYARQ-NKSYGISSLRKKHVKISP--G------VITLNFKGKSGQRLNYTIR----NDFYIDGIKMLMKLEGDRLFQ  
RYEKE-SGTVGMLTLRNKHLSLTEGGE------EMRVKFVGKDRVAHEFAVRD---GQRLFAALRRLWDPGA-----  
RYLKE-NKTVGLITLKNENIIVNN--D------KILIKFTGKDKVVHEFVVYE---SNRLYNPLLNLVNEKN-----  
    :   : *  :::  ::              : ..* .*.       :            :               

Topoisom_I virDNA-topo-I_N



 
 
                                        760       770       780       790       800       810       820       830       840       850       860       870       880       890       900               
                                ....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....| 
4932_Scerevisiae@NP_014637      KQ--PGHQLFD--RLDPSILNKYLQNYM--PGLTAKVFRTYNASKTMQDQLD---LIPN--KGSVAEKILKYNAANRTVAILCNHQRTVTKGHAQTVEKANNRIQELEWQKIRCKRAILQLDKDLLKKEPKYFEEIDDLTKEDEATIHKR  
9606_Hsapiens@AAA61207          KQ--PEDDLFD--RLNTGILNKHLQDLM--EGLTAKVFRTYNASITLLKELT---APDEN-IPAKILSYNRANRAVAILCNHQRAPPKTFEKSMMNLQTKIDAKKEQL------------------------------------------  
39947_Osativa@NP_001061015      KK--PGQDLFD--KLDTTRLNAHLKDLM--PGLTAKVFRTYNASITLDDILH---KETE--DGTLLEKIAVYQRANKEVAIICNHQRSVSKSHDSQMTRLNEKIDELKAQRDELKADLSKVRKGK-------------------------  
436308_Nmaritimus@YP_001582656  KK--PSEEIFH--DITSRDVNKYLSGIV--KGVTAKVFRTYQATTVVKNYLV---NHDNIKGKSDNEKLYHAKLANLEAAIMCNHKRTIPKTFEQSLQKKKDTLKKREREK---------------------------------------  
414004_Csymbiosum@YP_875131     IK--PKDEIFK--DIRSSDVNRYYSGIV--KGVTAKVFRTYLASKKVSEYLR---KNDKIRSKSAFFKLYHAKSANLEAAIMCNHKRTVPKTFKKALEKKKETLKKAKGAT---------------------------------------  
452637_Oterrae@YP_001818028     YV--DDDGEPQ--KIGSADVNEYLREIAG-EEFSAKDFRTWAGTVLAALALR---ELGPFATKAEAKRNLVQAI--ERVSGRLGNTPAVCKKC---------------------------------------------------------  
391595_Rlitoralis@ZP_02140017   WV--DDAGKPH--TLSSHQLNAYLKEAGGGAEITAKTFRTWAGTLAAF-LRA---EKGD--------ATIKDMA--TAASERLHNTPTVARNS---------------------------------------------------------  
212035_Apolyphaga@YP_142548     YISTDEDGNEKIMRVNDRDLNKYIQENMG-SEFTIKDFRTFGANLYFIQALLSETRKRTPKNRKTIKKNIANAF--KSTARQLKHTGAVSKKS---------------------------------------------------------  
129727_Bpapular@NP_957971       ----PEQLLFD--RLSERRVYAFMRRF----GIRVKDLRTYGVNYTFLYNFWSNV-RSLD-PRPSAKALICASV--RQTAETVGHTPSISRSA---------------------------------------------------------  
38804_Ymonkey@NP_938332         ----PNGFLFN--KLSEKKVYEFMRKF----NIRIKDLRTYGVNYTFLYNFWSNV-KSIN-PLPNTKKLISMTI--KQTAEIVGHTPSISKNA---------------------------------------------------------  
Clustal Consensus                         .   :    :  .         .  * :**:  .                                   .          .                                                             
 
 
                                        910       920       930       940       950       960       970       980       990       1000      1010      1020      1030      1040      1050              
                                ....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....| 
4932_Scerevisiae@NP_014637      IIDREIEKYQRKFVRENDKRKFE-KEELLPESQLKEWLEKVDEKKQEFEKELKTGEVELKSSWNSVEKIKAQVEKLEQRIQTSSIQLKDKEENSQVSLGTSKINYIDPRLSVVFCKKYDVPIEKIFTKT--LREK--FKWAIES---VDE  
9606_Hsapiens@AAA61207          ----------------------------ADARRDLKSAKAD------AKVMKDAKTKK---VVESKKKAVQRLEEQLMKLEVQATDREENKQIALGTSKLNYLDPRITVAWCKKWGVPIEKIYNKT--QREK--FAWAIDM---ADEDYE  
39947_Osativa@NP_001061015      -------------NLGNDKDGK-PKRNLA------------------------------------PEAFEKKISQIETKIEKMEMDKKIKEDLKTVALGTSKINYLDPRITVAWCKRHEVPIEKIFNKS--LIAK--FSWAMDV----DP  
436308_Nmaritimus@YP_001582656  -----------------------------AWEKTQQTLKKVESSEPKTDTQKKNKEKRIKT---LNEQIKKQKQKHKERIEKLKLQVDLSEKTRDYNLGTSLRNYIDPRVFKAWTDEVGAEWEKLYTSA--LQKK--FLWVKNE----NT  
414004_Csymbiosum@YP_875131     -----------------------------P----------------KTD---------------------KQKERKKERIEKIGLQIKLAQNTRDYNVGTSLRNYIDPRIFKAWTDEVGAEWEKLYTTA--LQRK--FLWVRDE----KE  
452637_Oterrae@YP_001818028     --------------------------------------------------------------------------------------------------------YVHPVVLQSYLDGVTLEQVKAKAGAVLASAG--RNGNAGLSAEEKA  
391595_Rlitoralis@ZP_02140017   --------------------------------------------------------------------------------------------------------YIHPAVIDLAG--QPAKSFDPI-------------KRNGLFAAEQR  
212035_Apolyphaga@YP_142548     --------------------------------------------------------------------------------------------------------YVMNYTLELYQNNPEFFIEHKNDDPI------------------DF  
129727_Bpapular@NP_957971       --------------------------------------------------------------------------------------------------------YMATAVLELVKDGTFLDRVAAT---------------DSLDDFVNS  
38804_Ymonkey@NP_938332         --------------------------------------------------------------------------------------------------------YMANTVIDLLQKSDILKTIREI----------------DFNEFMNL  
Clustal Consensus                                                                                                                                                                       
 
 
                                        1060      1070      1080  
                                ....|....|....|....|....|....|.... 
4932_Scerevisiae@NP_014637      NWR------------------------------F  
9606_Hsapiens@AAA61207          --------------------------------F-  
39947_Osativa@NP_001061015      DFR------------------------------F  
436308_Nmaritimus@YP_001582656  KWKEIK----------------------------  
414004_Csymbiosum@YP_875131     PWKKVSKQ-------------------------Y  
452637_Oterrae@YP_001818028     VLAFLQRK-LPTTAERLAKSIRQEARKRGRGS-R  
391595_Rlitoralis@ZP_02140017   LLGLLATQ--------------------------  
212035_Apolyphaga@YP_142548     LLRILKSYRKDVLG-------------------E  
129727_Bpapular@NP_957971       VVDYVNNS-EVVN--------------------G  
38804_Ymonkey@NP_938332         VIGYVKNK-KII----------------------  
Clustal Consensus                                                   
 


