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         *        20         *        40         *        60         *        80         *       100         *
MK--------------------------------------TTK---------------------------------------------L-------------------F-
M-------------------------------------------------------------------------------------------------------------
MR-IILTLILLFSLSMASGFKITEQSLNATALNSAYVAGAYGADSAY----YNPANMGFSHPLSDTAKHDLDITFTGI--YIPGFVFTTDTNLKNIGEGSINWGLSTTTT
MK--------------------------------------I--------------------------------------KFLLGM-ILG-------------------FG
MK--------------------------------------TIK---------------------------------------------K-------------------YK
MQQDFAQTNKITQEL---------------------------------------DEES-DKM------------FGKNRS-------------------------GVLLG
MQ--------------------------------------FGKVDIYLCTCF---------------------------NLLLHFCILK-------------------FK
MKK-IVVSSALSALLVLPAA--------------AFEV-------------YNADDTK-VDL------------YGSIRGYMGY-----------GETGNGGANAGYLIG
M-------------------------------------------------------------------------------------------------------------
M-------------------------------------------------------------------------------------------------------------
MKKTILL------SLMV-------------------SSLLAENDGVFMSVGYQIGEAV-QQVKNTGEIQKVSNAYENLNNLLTRYNELKQTASNTNSSTA--QAIDNL-K
MIKKNRTL---------------FLS-LALCASISY----AEDDGGFFTVGYQLGQVM-QDVQNPGGAKS-----DELARELNADVTNNILNN--NTGGNVAGALSNAFS
MKQNLKPFKMIKENLMTQSQKVRFLAPLSLALSLSFNPVGAEEDGGFMTFGYELGQVV-QQVKNPGKIKA-----EELAGLLNSNTTNNTNTNIAGTGGNVAGTLGNLFM
MKKHILSLAL--GSLLV-------------------STLSAEDDGFYTSVGYQIGEAA-QMVTNTKGIQQLSDNYENLNNLLTRYSTLNTLIKLSADPSAINAVRENL-G
M-----------------------------------------------SAGYQIGEAV-QMVKNTGELKNLNEKYEQLSQYLNQVASLKQSIQNANNIELVNSSLNYL-K
MKK-----------------------ALLLTLSLSFW-LHAERNGFYLGLNFLEGSY----IKGQGSIGKKASAENALNE-------------------AINNAKNSLF-
M------------------------------------------------------------VKNTGELKKLSDTYENLSNLLTNFNNLNQAVTNASSPSEINATIDNL-K
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       120         *       140         *       160         *       180         *       200         *       220
--------------------------------------------------------------------------------------------------------------
--------------------------------------------------------------------------------------------------------------
LGIDSNMANLANTFLGVDLSAPIEVPSEVKNQHGEWGFSERGALVEGSADPTFFPVPKIFYKSKTAKNKWGNWNFGASFTAPSGLAM-NWNGEAGAFLRNVMIAMVEFSP
-----------------------------F--ISSVYGAKSGVFIGADVGVN----------------------------------------------------------
-----------------------------Y--------------------------------------------------------------------------------
I--------------------------------SAGFMPM------------------EY-----------------------------K------TL------------
-----------------------------YNLIFLLFKQKSGGGGGGRIDTH----------------------------------------------------------
VQNNSQFGVK---------------------VKSGKFSAKVELGAKETGISGDGTPYREYWG---------------AYDTNIGQILFGK------AMSPTIDNAFTS-N
--------------------------------------------------------------------------------------------------------------
--------------------------------------------------------------------------------------------------------------
ESASRL--KTTPNSANQAVSSALSSAVAMWQVIV-----------------------------------SNLANNS------LPTSEYNKINAISQSLQNTL--------
QYLYSLLGAYPTKLNGNDVSANALLSGAV------------GSGTCAAAGTAGGSTLNTQSACTAAGYYWLPSLTDRILSTIGSQTNY--------------GTNTNF-P
NQLGNLIDLYPI-LNTKNIHQCGTTNNGS------------SSATTAAATTNNGLCFQGN-----LDLYNEMVGSIKTLSQNISKNIFQG------------NNNTTS-Q
ASAKNLIGDKANSPAYQAVLLAINAAVGFWNVVG--YVTQCGGNANGQESTSSTTIFNNEPGYRSTSITCSLNGHKPGYYGPMSIENFKKLNEAYQILQTALKN--GL-P
SFTNNNYNSTTQSPIFNAVQAVITSVLGFWSLYAGNYFTFFVGKKVGDSGQPASV--QGNPPFKTIIENCSGIENC-----AMDQTTYDKMKKLAEDLQAAQTNSA----
--------------------------------------------------------------------------------------------------------------
ANTQGLIGEKTNSPAYQAVYLALNAAVGLWNVIA--YNVQCGPGKSGDQSV----IFDGQPGHDSRSINCNLTGYNNGVSGPLSIDNFKTLNQAYQTIQQALKQDSGF-P
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         *       240         *       260         *       280         *       300         *       320         *
--------------------------------------------------------------------------------------------------------------
----------------------------------------------------------------------------KKIL------------------------------
SLSWNYDERISIGVSPRILYGMGNFKNTVFVPLGTKDKPGEVITNIKDFDEIPESMVPPAMAQLIYAVNTAQGNALAALAGLGVSGGGHLNNKLRYQMPTIFNPEG--WF
--------------YH----------------------------------------------------------------------------------------------
-------------------------------------------------------------------------------I------------------------------
-LHSAKGDLAVGGARL--GYQYFSINNSIFGFR---IYADAHIGRGETENTLTQVEQDFMAWNIDVLVDLRIPNTYQYI-----GFFSGVG-------------------
--------------YKCKINS-----------------------------------------------LKVVSMKTKKLL------------------------------
WLNNDNGYQGVGGVAT--GNRQIQLQYNVAGLSLALIEVTAGNGRGDLNQESPRIAAAYTIKGANGQPLLKIAGTYKYF-----NGLNNLTTPSPL-------AGANAWH
--------------------------------------------------------------------------------------------------------------
--------------------------------------------------------------------------------------------------------------
--ENKNNDLKIENDY-------------------------------------------------------------DHLLTQASTIINTLQSQCPGIDGGN----GKPWG
NMQQQLTYLNAGNVFF---------------NAMNKALEAKNGSSGASGATGSD--GQTYSTQAI-----------QYLQRQQNIL------N-----------------
NLSNQLSELNTASVYL---------------TYMNSFLNANNQAGGIFQNNTNQAYGNGVTAQQI-----------AYILKQASITMGPSGDS-----------------
ALKENNGKVSVTYTYTCSGQGNNNCSPSVNGTKTTTQTIDGKSVTTTISSKVVGSIASGNTSHVITNKLDGVPDSAQALLAQASTLINTINEACPYFHATNSSEANAPKF
---TKGNNL-------CALSG---CAAT-------------DSTSNPPNSTVSNALN-------LAQQLMDLIANTKTAMMWKNIVISGVSNTSGAITSTNYPTQ-----
-------------------------------------------PNTKAIRDAQNALNAVKDSNKIASRFAG---------------------------------------
VLDSKGKQVTI---------------------KITTQTNGANKSETTTTTTTT--------------------NDAQTLLQEASKMISVLTTNCPWVNTAHNSNGGAPWN
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       340         *       360         *       380         *       400         *       420         *       440
--------------VSSVVALALSSSALVAEESGV-------------------FVGVGVGYGGSQI-------------------------------------------
--------------ISSALAASLFGVAQ-AQTSGL-------------------FVGVNAGVPITTPSY-----------------------------------------
GMPDPSVFAPYVDDNKQSIDVAGYNAKVAEINAKIKKNWENYQGEWTNGNLEWRYNDKTCASQTAICL----PTLFNKVPNQTYKTTINGVEQTGYK-FVNG-VNYCIQN
----------------------------VSEGKVI-------------------FSSPGNAYTSESNDY-----------------------------------------
--------------ISSTLALALASSTLVAEESSG-------------------FVGVGVGYGGSQL-------------------------------------------
-FGSLN----FEST--SILNYV--------------------------------YLKGGRNF------YN----------------------------------------
--------------VSSVVALVLSSSALVGEESGA-------------------FFGVGIGHGAGEREY-----------------------------------------
VWAGLK--PTFGNAYISVLAH---------------------------------YGKNGHLYGEQNTTYNGG-----------------------------GYL------
--------------------------------------------------------------------------------------------------------------
------------------------------------------------------FGGNAVGYGTPHIKI-----------------------------------------
INASGNACNIFGNTFNAITSMIDSAKKAAADAR------RTAPESPNQPSAFNN--------------------------------------------------------
-----------------------NAANLLKQDELLLEAFNSAVAANIGNKEFNS-----AAFTGLV-------QGIIDQSQLVYNELTKNTISGS---------------
-----------------------GAAAAFLDAALAQHVFNSANAGN----DLSA-----KEFTSLV-------QNIVNNSQNALTLANNANISNS---------------
STTTGKICGAFSEEISAIQKMITDAQELVNQTSVINSNEQSTPVGNNNGKPFNPFTDA--SFAQGMLANASAQAKMLNLAHQVGQAINPENLSENFKNFVTGFLATCNNK
-------YAVFNN-IKAMIPILQQAVTLSQSNHTLSASLQAQATGSQ----------TNPKFAKDIYTFAQNQKQVISYAQDIFNLFNSIP-AEQYKYLEKAYL------
---NGGSGGLFNEL----------------------------------------------SFG---YKYFLGKKRIIGFRHSLF--------------F--GY-------
LNTTGNVCQVFATEFSAVTSMIKNAQEIVTQAQSLNNPQSN----QNAPKDFNPYTSADRAFAQNMLNHAQAQAKMLELADQM-----KKDLNTIPKQFITNYLAACRN-
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         *       460         *       480         *       500         *       520         *       540         *
--------------------------------------------------------------------------------------------------------------
--------------------------------------------------------------------------------------------------------------
GYSTSDFYGCGNLADTMKEAQNLGAYVNCYTGTFYDFNGNLQTSNPGPCAYPSPTETDADGAPRGYLPLMDA-KQVANAFG-MGDMEITTRLVGATKVEQKSNGADLAFG
--------------------------------------------------------------------------------------------------------------
--------------------------------------------------------------------------------------------------------------
--------------------------------------------------------------------------------------------------------------
--------------------------------------------------------------------------------------------------------------
--------------------------------------------------------------------------------------------------------------
--------------------------------------------------------------------------------------------------------------
--------------------------------------------------------------------------------------------------------------
----------------------------------------------ADFNKNLNQV--SSVINDTISYLKGD--NLATIYN-------TLQKTPDSKG-FQSLVSRSSYS
---------------------------------------AVNGAEINSNQANAVQGRASQ--------LPNALYNAQVTLDKINALNNQVRSMPYLP-------------
---------------------------------------T--GYQV-SYGGHIDQARSTQ--------L---LNNTTNTLAKVTALNNELKANPWLG-------------
STAGTG--GTQGSAPGTVTTQTFAS--GC---AYVEQTLTNLGNSIAHFGTQEQQIQQAENIADTLVNFKSRYSELGNTYN---SITTALSKVPNAQS-LQNVVSKKNNP
KIPNAG--STPTNPYRQVVN--------------LNQEVQTIKNNVSYYG---NRVDAALSVARDVYNLKSNQAEIVTAYNDAKTLSEEISKLPHNQVNTKDIVTLPYDK
---QLG--GVGSVPGSGLI-------------VFL------------PYG------------------------------------------------------------
--------GGGTLPDAGVTSNTWGA--GC---AYVEETITALNNSLAHFGTQADQIKQSELLARTILDFRGSLKDLNNTYN---SITTTASNTPNSPF-LKNLISQSTNP
                                                                                                              

      
      
 :   -
 :   -
 : 532
 :   -
 :   -
 :   -
 :   -
 :   -
 :   -
 :   -
 : 283
 : 334
 : 350
 : 509
 : 408
 : 145
 : 414
      

1  



            
            
HH0007    : 
HH0525    : 
HH0661    : 
HH0812    : 
HH1304    : 
HH1543    : 
HH1676/77 : 
HH1713    : 
HH1729    : 
HH1799    : 
HopA      : 
AlpA      : 
AlpB      : 
BabA      : 
SabA      : 
HopH      : 
HopZ      : 
            

                                                                                                              
       560         *       580         *       600         *       620         *       640         *       660
---------------------KAGSE---KQNLSGISY-----------EV--IAGYKQFFTQD--FGLRYYANFAYADASK-KASG-GDKITGNVMDYGVNVDALYNFI
--------------------GPAIPNSS-MFPTSGIGW-----------AVGLDVGYKQVLSEN--YGLKYYISYNYNQSKGSKDNSPLPKVNADINQHLITANVDYYF-
YKLAMSMRPFESKKTTLSVVYTSPVTFNLKGGLDATTYIGGSVGNVNMKA---DLNLGVTLPSSVQIAIMHY----FEQLSVEFVYERIYWSKGDKFAFNFSNPK-FTPL
-------------------L---------------FDL-----------SYGLRGGFQYYFTPK--VGLRVVGAFGKGNYSEGEANDGE---TYGFFRYAGNVDFLYQFG
---------------------KAGSE---KQNLSGISY-----------EV--IAGYKQFFTPS--FGLRYYINFAYADASG-KVKGTSEKIKGNVMDYGVNVDALYNFI
--------------------------------------------------------FG----------------LAFTGGAK--------------HHLELYCKMPMK--
-------------------VENGAKD---KAVGAGASY-----------EI--IAGYKQFFTSD--VGLRYYANFTYANFND-ENPG-----KTTLMNYGVNVDALFNFI
-------------------LNPLDTDIG-LNAIRTGGLVEFGTKLSSDLSLAIGAGYQ----------------ATFNGDGQATTGGTSVSSYGKLHGYSAFINLPYK--
------------------------------------SF-----------ET--IVGYKSFLTPA--FGMRYYINFAYSNAEQ-K-NDLKPKI---IMNYGLNADMLYNVV
-------------------LNASGDTIS-KKDYNGITF-----------AF--IAGYKQFFTPN--FGLRYYI-----NVNT-IGKDVGQKFRGTLMDYGVNIDMLYNFI
---------YSLNETQYSEFQTTTKEFG-HNPFRSVGLINSQSNNGAMNGVGVQLGYKQFFGKNKFFGIRYYAFFDYNH---AYIKSNFFNSASNVFTYGAGSDLLLNFI
-------------------------------QFRA----GNSRSTNILNGFYTKIGYKQFFGKKRNIGLRYYGFFSYNG---ASVGFRSTQNNVGLYTYGVGTDVLYNIF
-------------------------------NFAA----GNSSQVNAFNGFITKIGYKQFFGENKNVGLRYYGFFSYNG---AGVGNGPTYNQVNLLTYGVGTDVLYNVF
YSPQGIETNYYLNQNSYNQIQTINQELG-RNPFRKVGIVNSQTNNGAMNGIGIQVGYKQFFGQKRKWGARYYGFFDYNH---AFIKSSFFNSASDVWTYGFGADALYNFI
NAPAAGQSNYQINPEQQSNLNQALAAMS-NNPFKKVGMISSQNNNGALNGLGVQVGYKQFFGESKRWGLRYYGFFDYNH---GYIKSSFFNSSSDIWTYGGGSDLLVNII
--------------------------------FNTDLLINWTNDKRA----------SQKYVERRVKGLSIF----YKD---M-----------------TGRTLDANTL
NNPGGLQAVYQVNQSAYSQLLSATQELG-HNPFRRVGLISSQTNNGAMNGIGVQIGYKQFFGEKRRWGLRYYGFFDYNH---AYIKSSFFNSASDVFTYGVGTDVLYNFI
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         *       680         *       700         *       720         *       740         *       760         *
SG-DTSF-----------GAFLGLGLGANSWGGKTFKDDK---------MDKTGLNLALNVGLR-------------TEIAKAHGIEIAARVPFIAT--TLQKADAAG-N
-NFTPAF-----------GAYIGIGVGYQQYDP-TWKIAGNAMPT----EAKGGLAVPVNVGLT-------------YNFNDASQILLGAKIPLLGY--DYKITQPVVGD
SGMVMQFSSQQLEAMMGLADYGAVAMG-DGWQDT--IALRLGVTYLTQKNLLLMFSAAFDQS-PVPQDKIGIPDSNAYMFGAGVRKTFSEQWNL--GVAYSLSLKDGRKS
SSEINQV-----------GVFVGAGYEGIGGELKKLLDDTKGLPG----HKYNTSGIFMNLGLQ-------------VIRDVHHQFDFIVRVPFYSYLERNFSTNTAQGN
TGGNTDF-----------GAFLGLGLGANSWGGRDFKDSK---------IDKTGLNLALNVGLR-------------TEIAKAHGIEIAARVPFIAT--TLDESE-----
---------------------------------------------------------------------------------ANYDEEF----------------------
TSESANF-----------GAFVGVGVGSNTIDNKDFSDIQAAGIN----LKKTGLDVSLNLGLR-------------SVVDTKHSLEAIVRVPLVAM--TLFDGNVAGTQ
---------------------------------------------------------------------------------VNANFTFAPQIA--------YYGLSGSER
ASESVNL-----------GAFVGVGVGANTWAAKNNEDFK----------AKTGFNVALNAGLR-------------SQFGKHHGIEVVARVPFIDT--TLENDRITG--
ARPNANL-----------GFFLGAGAGANTWG-KDIGKDIADSKN----VKKTAFSAGLNFGLR-------------SVFAKHYGLEIAARVPFTKT--TIFDGDNGGQK
NGGS----DKN--RKVSFGIFGGIALAGTTWLNSQFMNLKTTNSAYSAKINNTNFQFLFNTGLRL--------------QGIHHGVELGVKIP---TINTNYYSFM-GAK
S---RSY--QN--RSVDMGFFSGIQLAGETFQSTL---RDDPNVKLHGKINNTHFQFLFDFGMRMN---FGKLDGKSNRHN-QHTVEFGVVVP---TIYNTYYKSA-GTT
S---RSF--GS--RSLNAGFFGGIQLAGDTYISTL---RNSP--QLANRPTATKFQFLFDVGLRMN---FGILKKDLKSHN-QHSIEIGVQIP---TIYNTYYKAG-GAE
NDKATNFLGKN--NKLSLGLFGGIALAGTSWLNSEYVNLATVNNVYNAKMNVANFQFLFNMGVRMN---LARSKKKGSDHAAQHGIELGLKIP---TINTNYYSFM-GAE
NDSITR---KN--NKLSVGLFGGIQLAGTTWLNSQYVNLTAFNNPYSAKVNATNFQFLFNLGLRTN---LATARKKDSEHSAQHGIELGIKIP---TITTNYYSFL-GTQ
KKASRHVFRKS--S----GLVIGMELGGSTWFASNNL------TPFNQVKSRTIFQLQGKFGVRWNNDEYDIDRYGDEIYLGGSSVELGVKVP---AFKVNYYSDDYGDK
NDKAT----KN--NKISFGVFGGIALAGTSWLNSQYVNLATFNNFYSAKMNVANFQFLFNLGLRMN---LAKNKKKASDHVAQHGVELGVKIP---TINTNYYSLL-GTQ
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       780         *     
PKVTASH--TYNAGVRYIFSF----
VKAATLR--TYIVQIGYNYTF----
IYQTGGFGQLHLLSASLGYQF----
ITINSSHKNNYSFNIAYTYVF----
PKVTASH--TYNVGVRYIFSF----
-----YWKSPMLAGIAYQYTF----
VKLTASR--NYNIGVRYIYSF----
VANAQYKRTGVVAATRFKWDF----
AKQTGSH--IYNVGARYILSF----
IKMTGSY--DYNVELRYIFNF----
LA----YRRLYSVYFNYVLAY----
VK----YFRPYSVYWSYGYSF----
VK----YFRPYSVYWVYGYAF----
LK----YRRLYSVYLNYVFAY----
LQ----YRRLYSVYLNYVFAY----
LD----YKRVVSVYLNYTYNFKNKH
LQ----YRRLYSVYLNYVFAY----
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