K.
. cerevisiae Kap123
. lactis Kap121

. cerevisiae Kap121

OxX O X 2]

OX » X

ox0x

"X » X

ox0nx

ox0nx

OX X

"X X

lactis Kap123

lactis Kap123
cerevisiae Kap123
lactis Kap121
cerevisiae Kap121

lactis Kap123
cerevisiae Kap123
lactis Kap121
cerevisiae Kap121

lactis Kap123
cerevisiae Kap123
lactis Kap121
cerevisiae Kap121

lactis Kap123
cerevisiae Kap123
lactis Kap121
cerevisiae Kap121

lactis Kap123
cerevisiae Kap123
lactis Kap121
cerevisiae Kap121

lactis Kap123
cerevisiae Kap123
lactis Kap121
cerevisiae Kap121

lactis Kap123
cerevisiae Kap123
lactis Kap121
cerevisiae Kap121

lactis Kap123
cerevisiae Kap123
lactis Kap121
cerevisiae Kap121

119
118
136
136

257
256
264
264

388
387
399
398

525
524
536
535

656
656
667
665

770
770
783
781

904
904
904
901

1040
1040
1029
1026

H1 H3 H3

1MDQ---QFVAQ EQALGIIVQPTGSLKDAT—KT QSQFYWMQSAALPAEIHIBEBQNS----SNDGIKQBAGMEARKIQ------------ HWGS LDAATQTSVKQS NSAFNEGKDAVRHANARYV SIGSEEBDEK

1MDQ---QFLSQEBEQTLHAITSGVG-LKEAT-KTIBQTQFYWBQPTTLPABIHIBQNG----SDDSLKQEAGMEARKIL------------ HWNA DESTRASIKTSIEBQTAFSEPKENV SNARV SIGTEEEDGN

1MSVLPDEVNSTIBVKLLQGFASPDNAIRSAAEDABNNNW I[P -EHI EVIELMFIBAEQSAYSDDLTTAG|ESA LALRAPPSSKTIIIA NITHI SKEALKQIRDT KGFISQRPNNI KLSDA ECALEER--P

1MSALPEEVNRT LQIVQ.FASPDNQIRSVAEKA SEEWIME-NNIEYBLTFBAEQAAFSQDTTVAAESA LALKAPPSSKLMIMSHKINITH RKEVLAQIRSS KGFLSERADS I KLSDA] ECVQDD@- -P
Ki El 1 PNIELQAACDSNPK IRRETA I FillI LSLLESFNANLALHMDD FENLIBAQT INBSASLETRSLSAQALSYMSSLIEEEGEINPQYAAKFASLI VVQVEDAT IREGDTTNTKL IIENCIENDF L LIEDSQIETGNT | AD
K DIEVP NBIQAASGEDVQTRIQTA | FISLFSLLEDFTSSLSGHMDDFIBALIBSQT INBPSSLEIRSLSAQALNHMSALIEEQETINPVQAQKFAAS I VVNVEDAV | KADDTMNAKL | NDFLLEDSQTGNF IVD
E PIELQTEFEAIKNTDPNFRIESSFRINF SSMPHL IN---S | DIINHA ESGFTBPSDE-VK------ IAAMTAFVGY FKQLPKNNWAKILGVLL LLNSEPKFLDDSKDEALAAV I ELVEBAPK[BFKDMFDQ
A EBLQAM I ESLKSGNPNFRIESSFRILTTVPYLIT---AVDMINS | QSGFTBASDN-VK------ IAAMTAFVGY FKQLPKSEWSKILGILL LLNSEPRFLDDGKDDALASV I ELVEBAPKIEFKDMFDQ
LVKLALQIAVINSDVDED IRVFAVQFVT--SALVYRKSKIN AKLIPEITLAA KVASEEIDVED----BLTNEDE-AGEN NIPALTALRLISNASGE SPSQVGVPIIEH.PT LSSSNPF RSILLAISVLVT
LIKLSLQIAVINSEIDEDVRVFALQF I 1--8SLSYRKSKVSQSKLGPEITVAABKVACE|EI DVDB----[BLNNEDE-TGEN NP SSS IRL AFASSEBPPSQVASVIVEHIPAMLQSANVF RAILLAISVAVT
I'TQFADMV I KINKDLEP SARTTAILELLTVFSECAPQMCKKINNG-NYAQSVVLDTE-VMMTIEVS | DBDQA | QNSNDVEEDN NIY - DM RQA DRVALKENGKY LAAP LFQFLQQ SEWR FAALM SAAE
ITQFTDMV I KNKDLEPPARTTAILELLTVFSIENAPQMCKISN —NY.QTLVMVT - IMMTIEV S IDBDDAA] | ESDD-TDDE VY - DHARQALDRVALKIEGGEY LAAP LFQY[LQQ TEWR FAAMM SAAE]
SPBYTLSQFD IPATVTGLKBSEAVMQLAALKCIV@LSENLQDEVAR-YHBEQY LVIED | I DSAKHVV I YKYAT L DGLL{EFIAHNDI I K MNKIEFQMIBETQQSPKLRAAITVSAMGSC

F GSGEVPMFK
SPBY I LSQFD IPATINGLKBTEP IMKLAALKCIH@LTWMDLQDEVAK-FEEEY LID I IDSAKNIVIYNYRATV DGLL{EF I AYDAIAK MNKIFYMBBESNESSKLRCAVVSAMGSAAF GSARIPMFK
CRBVLMIEID LEMVVP L IDBPHPRMQYGCCNVLG@ISIDFAPLIQSTSHEK | ALMSKLTESISSVDRVQTHAAA VNFSEQATQS IMEP LTNBELSMBEQSSKLYV-QEQALTTMAF | AE EKKIB I KNY D
CABVLIGEIP LDMV IPLINBPHPRMQYGCCNVLGQISEDFSPFIQRTARDR I ALMSKLTSECTSRVQTHAAA ‘NFS FASKDILEP LTNBELVLEQSNKLYV-QEQALTTHMAF IAE KNKIE1TKMY D
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SVQYEQQFIQNVSQIEGLSEDDI EBKALTFENISTMGR KSAABAEYAEPBEVNAA----YEAMKTBSARBRESGYAF I ANMAKVYGKDEARFIEQT I EIFKIRLEQEEY-QFNFDGDEDFLEGIE -DEEELQSK-
SVHYBEKFIQNCSQI EGMSEDDI EfERANT FIEN | STMAR RSDAFAEFAEPBVNSA----YEAMKTBSARIBRESGYAF IANLAKVYGENBAPRFIEKT | LBIEI FKIRLELDEY-QFNFDGDAEDLAAFA SANEEEL N -
LMP LBl ----NVLRTDTG-TESRVEBKGKCMECSTLIAL GKEKIEASY SQEIQLFITYQNEGHMQDBD-PEKTYLEQSWSRVCRILREDEVPLEDVV PLLEMAKATQDVSLIEEEEAANYQQYT -DVVQ I QGKH
LMP LIEL----NVLKVNN--KDNSVEKGKCMECATLIGF GKEKIEHEHSQEM !SI LVALQNSDMDEBD-ABRSYLEQSWSRICR I LGDDEVRILEP IV PLLIMAKATQDVGLIEEEEAANFQQYP -DVVQVRIGKH
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FTVNIEG I AY E AAABSELAIASKEHELE EPSLKVLAEQVNESM---BLK-----------------—--—- ETALHSMWA | VKAVIELTANLKEGEYPRKGVPSGSYVDASALAVIQTVREVSLNNVIEEVETSMV
FTVNIRGI SYE SAABSELALGTKEHELP EQSLKVLNEQVDESM---BLR------------------- -~ ETALNT IWNVVKSVIBLASKVEPESYRKGIPASSYVNADVILAVIQAARETSMGNLSDEFETSMV
IA1HIBSVLDD MELEQVYATVLKSFBAS KEILTEVAVPS IDFMLHDEGVRARGATLIPALFTSLVSAVGQDNDIVLQLWQ IASNKBISGI I -SEPMBIEVTKSYHYALVDCIHG | --~-----=------------—~
IA1HESVLDD VS MELEQSYATLLRGQEAV KEVMEEIALPSLDFMLHDGVRAAGATLIPILLSCLLAATGTQNEELVLLWHKASSKIBIGGLM-SEPMBIEITQVYHNSLYVNGIKV-=--=----momomom oo oo o
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ISVFQDLSEMLRLF@GP I | IMDNGDSTHBEDQLCREALSVIBKGEHACQT IHFEEDVPEDEDLBASE---EAT VALDIYVALSTNLVGGFAQVFTTAKPBVILQLCQSKSKNKRSFAVGALSEIAL-GMRDENPFIQE
ITVMEDFANMIKQF@GA I | IMDNGDS SMEEALCMQVLSVIBKGTHTCQT IDI EEDVPRDEELBASE---EAT VALEVLVSLSQALAGDFAKVFDNFRBIVVFGLFQSKSKNKRSSAVCGAASELAL-GMKEQNPFVHE
7777777777777 VEGNNGLNQ----EQEBSQFTQGVNNNETDVYERTKSRYDQDDEYNEDVBDDLDEYWDED EINKSLAAVFKSAGVSYLQQFQTLWRI IHSYLQETEVFILLFALIAIADMIEYTGDNSAPEKQH
————————————— M@DNCLSE----DQAAFTKGVSANETDTY ERMQDRHGDGDEYNEN IBEEED- FDED EINKSITAAVLKTTNGHY LKNLENIWRBMINTFLLDNEP ILVIFALVVIGDLIQYGGEQTASMKNA
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LLEALI I SIETNDKSLEV CNASI ILLIEISSFDVSAIYSPV KS YE.LSVADEKNLAT DDEATKEIVDRTFSIVCGCVIRMILKHQNLV L-EHTIPALLSHLPIFNTAFEBEYDP | FKLFLKEFQEQ TII-NE
GV

MLEALVIRBTSDKSLEVRGNAA LLCEMASMDISAVYEPVBKABY ELLSAADQKALAABDDEATREI IDRAYANASGCVARMALKNSALVPIL-EQTVPALLAHLPBLNTGFEEYNPIFELIMKEBYQE- PVITNE

FVQKIKECTFP-EPSIRQGTA VCAQMAPNTYSDICLGSBETIBFQIVNMPESRS---BDNV------- NSSENASCAIAKILSSYGSSIPINFEQYTANWLKTFPRV IHDEECAAFNYRMLAQH I DH- PVI-QG

FIPKVTECHEI SP-DARIRQAAS VCAQMIAP STYADVCIPTEDTIEBVQIEVDFPGSKL---BENR------- SSTENASAAITAKILYAYNSNIRBINVDTYTANWFKTLRIT I TDKIEAASFNYQFLSQMEI EN- PIV-CA
co

H23 H23 insert H23 H24
- — O
APKVIAI FATMFEKESERIELETNSTLGREENLEKRKQFQSEEIKQQVIE KHINQQFNG—AVAQN ————— PVLAQV I 1113
TPRIITEIFSAMFTKENDRIKLEKESTLGREENMERLKQFQTEEMKHKV I E NTTYNG- I VAQN----- PVLAAVI 1113
N--TAEIVDYMIQALHQKSIGGKNAT AVVESAKK STIPQEQASALLQRYPPEIMQTIHKWF 1090
QSNISAVVDSMIQALNERSLTEREGQ TVISSVKK GF.PSSDAMAIFNRYPADIMEKVHKWF 1089
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