Supplementary Tables
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Supplementary Table 1. Oligonucleotide primer pairs and DNA templates used for

construction of Mlovariants using splicing by overlap extension (SOE) 2

Construct in PCR Primers PCR Description of resulting Mlovariant

pBluescript Template

C86A CE4+PSL508 HwMlo HvMlo cDNA with Cys-86 changed to Ala
PSL507+CE23 HvMlo

C98A CE4+CE54 HvMlo HvMlo cDNA with Cys-98 changed to Ala
CE53+CE23 HvMIo

C114A CE4+CE56 HvMlo HvMlo cDNA with Cys-114 changed to
CE55+CE23 HvMlo Ala

C367A PSL373+CES8 HvMlo HvMlo cDNA with Cys-367 changed to
CE57+CE6 HvMlo Ala

P287G Mlo P287G- HvMlo HvMlo cDNA with Pro-287 changed to
1+ADDOWNS6 Gly
Mlo P287G- HvMlo
1+ADUPY

P395G Mlo P395G- HvMlo HvMlo cDNA with Pro-395 changed to
1+ADDOWNS6 Gly
Mlo P395G- HvMIo
1+ADUP7

TaMLOAL1 CT PSL373+CE42 HvMlo HvMlo cDNA with TaMlo-Al C-terminus
CE43+CE44 TaMlo-Al

TaMLOB1 CT PSL373+CE47 HvMlo HvMlo cDNA with TaMlo-B1 C-terminus
CE43+CE44 TaMlo-B1

OsMLO1 CT PSL373+CE47 HvMlo HvMlo cDNA with OsMlol C-terminus
CE48+CE28 OsMlol

ATMLO11 CT PSL373+PSL510 HvMIo HvMlo cDNA with AtMIo11 C-terminus



PSL509+PSL511

CT swap A417S  KS727+KS739

KS738+CE44
CT swap A453S  KS727+KS741

KS740+CE44
RDM (A40) PSL373+CE37
VHL (A67) PSL373+CE35
SPM (A77) PSL373+CE34
QMI (A89) PSL373+CE33
KVR (A99) PSL373+CE32

NWR (A109) PSL373+CE25

DEQ (A118) PSL373+CE26

MLO IC2+CT PSL373+PSL123
PSL122+PSL124

39+CE23

MLO IC2 PSL373+PSL123
PSL122+PSL124
39+CE23

MLO CE4+KS730

ICI+IC2+CT KS728+KS729

AtMlo 11

CT swap
CT swap
CT swap
CT swap

HvMlo

HvMlo

HvMlo

HvMilo

HvMlo

HvMlo

HvMlo

HvMlo
TaMlo-B1
HvMlo
HvMlo
TaMlo-B1
HvMlo
HvMlo
TaMlo-B1
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HvMlo ¢cDNA with distal half of TaMio-
B1 C-terminus and Ala-417 changed to Ser
HvMlo ¢cDNA with distal half of TaMlo-
B1 C-terminus and Ala-453 changed to Ser
HvMlo ¢cDNA -40 amino acids at C-
terminus

HvMlo ¢cDNA —67 amino acids at C-
terminus

HvMlo ¢cDNA —77 amino acids at C-
terminus

HvMlo ¢cDNA —89 amino acids at C-
terminus

HvMlo ¢cDNA —99 amino acids at C-
terminus

HvMlo ¢cDNA —109 amino acids at C-
terminus

HvMlo ¢cDNA —118 amino acids at C-
terminus

HvMlo ¢cDNA with IC2 and C-terminus of
TaMlo-B1

HvMio ¢cDNA with IC2 of TaMlo-B1

HvMio ¢cDNA with IC1, IC2, and G
terminus of TaMlo-B1

# plasmid constructs MLO IC1, MLO IC1+IC2, and MLO IC1+CT were generated by

replacement of suitable restriction fragments

36
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Supplementary Table 2. Sequences of PCR oligonucleotide primersused in this

sudy

Primer name  Primer sequence

39 5-TCGACTTCCACAAGTACA-3

ADDOWNG6 5-CTAGAATTCTCATCCCTGGCTGAAGG-3
ADUP7 5 CTCAAGCTTGCCACCATGTCGGACAAAAAAGGGG 3
CE4 5-TCACACAGGAAACAGCTATGAC-3

CE6 5-CGCCAGGGTTTTCCCAGTCACGAC-3

CE23 5-CATATAGCTGCAGAGGAA-3

CE25 5-GCGAATTCACCGCCAGTTGGTGAGCG-3

CE26 5-GCGAATTCACTGCTCGTCGAAGATGG-3
CE28 5-GCGAATTCTCACCGTTGTGCGCTGAA-3

CE32 5-GCGAATTCATCGGACTTTCTTCTTCTCCT-3
CE33 5-GCGAATTCAGATCATCTGAGCCATCAGCA-3
CE34 5-GCGAATTCACATCGGCGACGAGCCTCGGC-3
CE35 5-GCGAATTCACAGGTGCACGGGTGATGAGC-3
CE37 5-GCGAATTCACATGTCCCTAGCCTCCTGCT-3
CE42 5-TTTGATCCCATCTGTGTGACGAGCGCGTAGAG-3
CE43 5-TCACACAGATGGGATCAAACATGAAGAG-Z
CE44 5-GCGAATTCATCCCTGGCTGAAGGA-3

CE47 5-CGATCCCATCTGTGTGACGAGCGCGTAGAGY
CE48 5-GCACACAGATGGGATCGAACATGAAGAA-3
CE53 5-TGGCCCGCCAAGCGCGGCACCGAGGZ

CEX4 5 -GCGCTTGGCGGGCCACATGACGTCGG-3

CES5 5-GTTGACTACGCCCCGGAGGGC-3

CE56 5 -GCCCTCCGGGGCGTAGTCAACS

CES57 5-AAGAAAGCCTACCACACGCAGATCG X
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CE58
KSr27
KS728
KS729
KS730
KS738
KS739
KS740
KS741

Mlo P287G-1
Mlo P287G-2
Mlo P395G-1
Mlo P395G-2
PSL122
PSL123
PSL124
PSL373
PSL507
PSL508
PSL509
PSL510
PSL511
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5-GTGTGGTAGGCTTTCTTCAAGCCGGGC-3
5-CAGTTCCTCTGCAGCTATA-3
5-CAGCATGAGCTCCGCCT-3
5-TCCGTCCTCCTGGAGCACGCGCTCGT
5-GTGCTCCAGGAGGACGGACACGAGC-3
5-GCAGACGTCCAAGGCGCTAACAAAC-3
5-CGCCTTGGACGTCTGCTCGTCGAAG 3

5 -GCCCGAGGGTCGTCGCCCATGCCTAGC-3
5 -GCGACGACCCTCGGCTGGGCGT-3
5-ATTTCTTTCATCGGTCTCGTGATCCTC-3
5-GAGGATCACGAGACCGATGAAAGAAAT-3
5-TATATGACCTTCGGCCTCTACGCGCTC-3
5-GAGCGCGTCGAGGCCGAAGGTCATATA-3
5-GCTCTAAGCCGTCTCAA-3
5-TTGAGACGGCTTAGAGC-3
5-TGTACTTGTGGAAGTCGA-3
5-GGCGGAGCTCATGCTG 3
5-CAAGATAGCCATCTCCGAGGATGCCG-3

5 -TCGGAGATGGCTATCTTGGCGATGATGGGG-3
5-TCACACAGATGGGAACGAACTATAAA-3
5-CGTTCCCATCTGTGTGACGAGCGCGTAG Y
5-GCGAATTCAGACTCTCTTCTCACT-3




Supplement 3. CLUSTALW (http://www.ebi.ac.uk/clustalw/) amino acid alignment of 38
full-size ML O sequences. For origin of protein sequences see Materials and methods.
Please note that two invariant cysteine residues corresponding to Cys86 and Cysl14 in
barley MLO were not correctly aligned by the CLUSTALW agorithm. In addition, the
tryptophane corresponding to W330 in barley MLO is not recognized as an invariant
residue due to an ambiguous amino acid in OsMLO6 (here shown as X).

MLO e et iiiaeiio- MBDKKGVP- - - - - - - - ARELPETPSWAVAWF 24
TaML.CR-Bl = s e e e e e e e eememaaa MADDDEYPP- - - - - - - ARTLPETPSWAVALVF 25
HYMLCR e e e e e e e e MAGP- - -AG ------ GRELSDTPTWAVAWC 22
OSMLOL e e e e emeeeeeeeao MAGGR- -SG ------ SRELPETPTWAVAWC 23
OsMLOR2  mmm e e eeeeeeeaa. MGG --CG------ GRALPETPTWAVAWC 22
ZIMVLOL e e e e e e e MGG --CG------ GRDLPSTPTWAVALVC 22
At MLO2 e e e e e e e emeeeeooo - MADQVK- - - - === - - - ERTLEETSTWAVAWC 22
At MLOB  mm e e e e e e e mmeeeaas MADQVK- - - - - - - - - - EKTLEETSTWAVAWC 22
At MLOL2  mm e e e e e e e e eeeeeooooooo- MAl K---------- ERSLEETPTWAVAWC 20
AAMOBE 0 cmmemmmmmmeeaaa- MAGGGEGEGSTSGEGPRE - - - - - - - - - - - LDQTPTWAVSTVC 29
Y o MAGGEGEG GGEGPRQ ----------- LDQTPTWAVSTVC 28
At MLO7 --M TRS- RCRRSLLWFLVFHGGATATGAPSGXKE- - - - - - - - - - - - LSQTPTWAVAWC 45
At MLOLO - - MATRCFWOWI TLLFCSQLL TGFARASSAGGAKEKG - - - - - - - - - LSQTPTWAVALVC 48
At MLCB M3 | DGSLLRRLI CLCLWCLLGGGVTWTAEDEKKWV- - - - - - - HKQLNQTPTWAVAAVC 53
ZMMLOB  meemeeeeaooa MEGGEEEANSRE- - - - - - - --------- LDQTPTWAVASVC 25
1017, 1o VBGSGEEEEEGAGEDGARA: - - - - = = - = - - - LDQTPTWAVAAVC 32
ZIMVLOR e e e e eeeeea o MGGDGTRA - - --------- LDQTPTWAVAAVC 21
ALMLGB  cemmeeeieeo MT DKEESNHSSEVGA: - - - - - - VRSLGETPTWALATVC 31
OSMLO7 e e e e MEESS-------mnonmn- | THTPTWWVAWC 18
ZIVLO7 e e e e e eeeeeaoaoo. MKEAT------------- LAFTPTWNVAI VC 19
OSMLOY e e MGAGEGGEEQS-- - - - -------- LALTPTWNVAGVC 24
At MLOL3  seemeeeemeeee oo MAEARSGS- - - - --------- LEYTPTWNAFI C 21
HYMLOB  mmm e e e e e e e e MAGGGEGKAKP- - - - - - - - - LEFTPTW VALVC 23
O8MLOLO  mmmmmm e e e meeieeaaas MAGGGGKAAAGGGEAPAI TLEHTPTW VSAVC 32
O5MLOB e e e e e eieeaeaas MAATEATT------------- | EDTPTW VAAVC 21
ZMVLOB e e et e e eeiieeaeaos MBEEAT------------- LEDTPTW VASVC 19
OSMLOB  mmm e e eeeeeeaao MAAE- - - - - oo - oo - AATLEFTPTW VAAVC 20
ZMVLOB e e e e e e e eeieeeaiaas MAAEGE- - - ------- AAALEFTPTW VAAVC 22
(01, e - MARAEA- - - - - - - - - - AAALEFTPTW VAAI C 22
At MLOL  mmm e e e e eeeeeiiaa MEHGGE- - -------- QVBLEFTPTWNVAGVC 22
At MLOLS  mm e e e e eeeaeaaaa MAGG ----------- GITLEYTPTWAVALVC 20
PPMLOL e MAGGED---------- EKSLEATPTWAVAAVC 22
O8MLOLL  mmmmmmm e e e e mmeiieeaaas MWEEG ----------- RSLAETPTWBVATVT 20
ZIMVLOA e e e MAAEQG - - --------- RSLAETPTWBVATVT 21
ALMO4 e MEHMWWKEG- - ---------- RSLAETPTYSVASW 23
At MLOLL  meemmmmmmmmemee MEEGEENGNEADSNE- - - - == == = - - - - RSLALSPTWSVAI VL 30
ALMLOL4 ~ mmemmmmmmemmemeeo MREETEPSE- - - - - - - -- - - - - RTLGLTPTWBVATVL 24



M.O
TaM.C2- B1
HM.C2
QsM.OL
osM.C2
ZnmvLOL
At M2
At MLOB
At M.O12
At M.CB
At MLCO
At MLO7
At MLOLO
At MLCB
ZnM. 06
sM.O4
ZnM2
At M.CB
QsMLO7
ZnMLO7
OsM.C
At M.OL3
HM.O3
QsM_O10
M3
ZmVLCB
M08
ZnM.O8
M6
At MLOL
At M.OL5
PpM_OL
QsM.O11
ZnMO4
At MLOA
At MLOL1
At MLOL4
sM.C6

AAWLVSVL MEHGL HKL GHWF QHRHKKAL WEAL EKMKAEL MLVGFI SLLLI VTQDPI | AK
AWM | VSVLLEHAL HKL GHWFHKRHKNAL AEAL EKI KAELMLVGFI SLLLAVTQDPI SG-
AVM LVSVAMEHAL HKL GHWFHKWRKKAL GEAL EKMKAELMLVGFI SLLLI VTQDPVSR-
AVLVLVSAAMEHGEL HNL SHWFRRRQKKAMGEDAL DKI KAELMLLGFI SLLLTVAQAPI SK-
AVI VLVSVAMVEHGEL HKL GAWFHKREKKAMGEAL EKI KAELMLLGFI SLLLTVAQTPI SK-
AVI VLVSVAMEHGEL HKL GHWFHT RQKKAMREAL EKI KAELMLMGFI SLLLAVGQTPI SK-
FVLLFI SI VLEHSI HKI GTWFKKKHKQAL FEALEKVKAELM_LGFI SLLLTI GQTPI SN-
FVLLLI SI VI EKLI HKI GSGFKKKNKKAL YEAL EKVKAEL MLM3FI SLLLTI GQGYI SN-
FVLLFI SI M EYFLHFI GHWFKKKHKKAL SEAL EKVKAELM_LGFI SLLLWLQTPVSE-
GVl | LI SI VLELM HKI GEVFTERRKKAL YEAL QKI KNELMVLGFI SLLLTFGONYI AS-
GVI I LI SI'I LELI | HKVGEVFERKKKKAL FEALEKI KNELMWLGFI SLLLTFGONYI AS-
TFLI LI SHLLEKGL QRLANWLWKKHKNSLL EALEKI KAELM LGFI SLLLTFGEPYI LK-
TFFI LVSVLLEKALHRVATW.WEKHKNSL LEALEKI KAELM LGFI SLLLTFCGEQYI LK-
TFFI VWWSVLLEKLLHKVGKVLWDRHKTAL L DAL EKI KAELMVLGFI SLLLTFGQTYI LD-
GVl VLI SI LLEKGLHHVCEFFSHRKKKAWEAL EKVKAEL MVLGFI SLLLVFGONYI | K-
AVI VAAS| LLEG.L HHL GOWFSKRRKKAL FDAL EKVKSELMILGFI SLLLSVTGRYI SR-
AVI VAASI LLEGFLHHL GQLLNKKRKKAL FDALEKVKSELMILGFI SLLLTVTGRY1 AR-
FFFI AVSI CLERLI NLLSTRLKKNRKTSL L EAVEKL KSVL WL GFMSLM_NVTEGEVSK-
FAI VSVSLAAERL L HHL GKFLKHKDQKAL YSAL ERL KEEL MLLGFI SFVLSLSEGFI VG-
LVI VSI SLAAERSL HYL GKYL ECKKQKAL FSALQRLKEELM_LGFI SFVLSLSQGFI VS-
FI 1 VAI SLAAERLLH LHQVLKFNGQEAL FSAL QRVKEELM_LGFI SFLLSVFQKFI NH-
FI I VLLSLLAERGL HHL GKCL KRRQQDAL FEAL QKL KEELMLLGFI SLMLTVSQAAI RH-
SVWI | SLLFERLLHRLGKRLI RSRKKPL YEALLKVKEELM_LGFI SLLLTVFQGPMX-
FVI VI | SLLFERL LHRL GKRLKKSRKKPL YEGLLKVKEELM_LGFI SLLLNVFQGETQK-
SAl VLI SFAFERSLHYLGKALER- RRRTLYEALLKLKEELM_LGFI SLLLWFCEPI QR-
SVI VLI SFVFERALHHL GKALER- RRKTLYEALLKLKEELM_LGFVSLLLWSQDLI (K-
SLMVLI SLVAERCLHYL GK- LKRKNQKPL YEALLKVKEELM_LGFI SLLLTVFQGALI QR-
SLI VLLSLVAERCLHYL GKTLKRKNCKPLFEALLKVKEELM_LGFI SLLLTVFQGM RR-
SLI VLI SLAAERCLHYL GKTLKRKNQKALFEALLKVKEELM_LGFI SLLLTVSQGE LQK-
TVI VAI SLAVERLLHYFGTVLKKKKQKPLYEAL(KVKEELM_LGFI SLLLTVFQGLI SK-
SVI VS| SFAVERL | HRAGKHFKNNDQKQL FGAL QKI KEELMLVGFI SLLLSVGSKI AK-
AVFWASL WERG EHL GHQLKKKKRKQLLHTLGKI KDELMLLGFI SLSLTVFQSKI AS-
TLMVAACFLVERG SRFAKW.RKTKRKAM_AAL EKI REELM_LGVI SLLLSQTARW SEI
TLMVAACFLVERSL SRFAKW.RKTKRKAMLAAL EKI REELM_LGVI SLLLSQTARFI SEI
TVLVFVCFLVERAI YRFGKW. KKTRRKALFTSLEKMKEELM_LGLI SLLLSQSARW SEI
TVFVWSLI VERSI YRLSTW. RKTKRKPMFAALEKMKEELMLLGFI SLLLTATSSTI ANI
Tl FVFVSLI VERSI HRLSNW.QKTKRKPLFAAL EKMKEELMLLGFI SLLLTATSSTI ANI
TLLVAGSLLI ERSI HRLSYW.KKTHRNPLHKAMEKMKEEMWLLGFI SLLLAATSRI | SG
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84
84
8l
82
8l
81
8l
81
79

87

104
107
112



M.O
TaM.2- B1
HM. Q2
QsM_OL
M2
ZnMLOL
At M.C2
At MLCB
At M.O12
At MLCB
At MLCO
At MLO7
At MLOLO
At MLCB
ZnVLC6
sM.O4
ZmiLCR
At M.CB
QsMLO7
ZnM_O7
M.
At M.O13
HM.O3
QsM.OL0
OsM.CB
ZmVLCB
sM.C8
ZnM.C8
M6
At MLOL
At M.OL5
PpM_OL
QsM_OL1
ZnVLO4
At MLOA
At MLOL1
At M.OL4
M6

| O SEDAADVMAPCK: - - - = = = = = = = = = = =« x e e e oo e e e e R 100
| O SEKAASI MRPCK: - = - = - = = = = = = < x < s e e emoe e e e L 100
| O SKEAGEKM_PCKPYDGAGGG - - KGKDNHR: - - - - = - = == == <o e oo e o RLLW 116
| O PKSAANI LLPCKAGQDAI E- - = - = = = == == =« < c o m e e e e e 104
| O PESAANI MLPCKAGQDI VKGLK- GKKDHRR: - = - = - = = = = = = = = = = = - - - RLLWY 118
| O PAKAGS| M_PCKPPKGAAAAADDDKSDGRR: - - - - = - = = = == == == == == = RLLWY 119
| O SQKVASTVHPCSAAEEAKKYGKKDAGKKDDGDG: - - - - - - = = = = = - = - - - DKPGRRL 124
| O PKNI AASVHPCSASEEARKYGKKDVPKEDE- - - - - - < = < = = = < == == = - EENLRRK 121
| O PRNI AATWHPCSNHQE! AKYGKDY] D= - = - = == == == == == e e e oo e DGR 113
L CVASRYGHANMBFCGPYDGPS- GESKKPKTTEH: - -« - < - = =« <= <= 2w e e o e oo 120
| CVPSRYGHAVBFCGPYDGPSEDDRKKLKKTDHANR: - - - = - = = = == == <« <o oo o e o 123
| CVPRKAAL SM_PCLSEDTVLFQ - - - - - KLAPSS: - - = - = == <« e e e oo e 133
| O PEKAAASM_PCPAPSTHDQD- - - - - - KTH = === e e e e e e e 133
| O PSHVARTM_PCPAPNLKKEDDDNGESHRRLLS - - = - = - = = = = = =« < c o e e e o 147
VCl SNHAANTM. PCKL EAAAVEGKDGHGKEAAAVWAGKKKVAVAVPGKKKKKAAAAADHL 144
| O PVGAADTM_PCSLRRSSSEE- - - - - = ' 121
| O PEGAANTM_PCRL SGHSVAEE- - - - - PKG - - - == m e mm e e 107
| O Pl KYANRM_PCRKT] KSHNDVSED- - - - - = - = = = = = = = =« e e e e e e oo 117
I OVSENAVHLIMLPCK: - = = = = = = = = = = = = =« <« < x o e e e e e e e e e ®»

| O PETSTDFMLPCN: - = - = - = = = = = = w m m s e e e e e 93

| O PESAAHLIMLPC] T- = - = = == = 2w mmm e m e m e e e e %8

| CVPPALVNNVFPCKKPLE- - - - - - = - - - - - - - e 102
VCVSPI TMLHLQPCK: - - - - - - - - - - PPPDETDHLG - - = = = == == == == === s = e oo o= 107
| CVKASVMDHLQPCK: - - = - = - = - - = LDFSGAKTAK- = - = = = == == == o e mcmmmcoeoe 116
| O AESLMGHW.PCR SDG- - - - - - - KASSHHGVAA: - - = - = == == < woc e oe e 107
| O DDSLVEHVWPCRGASA- - - - - - - TASAHYGVSS- - = - = == == e e e e e e 106
TCl PPRAWTVHVLPOQR: - - - - - - - - - - EAVGPAKEH: - - - = - = =« = w e e e oo 103
TCl PERWTFHMLPCEKPD- - - - - - - - - EKAGEAATM - = - < -« <= m e e e e e 108
TCVPPKWINYLLPCRKNED- - - - - - QSKQRGPSEAH - - - =« == e e mm e e e 111
FOVKENVL MHMLPCSL DSRREAGASEHKNVTAKEHF- - - - = - = = = <« =« =« oo oo oo 117
| O SKELSEKFLPCTKPAG- - - - - - - AEKSLKDSSH- - - - = - = = e e e e e oo 108
| OMPERLNKFMLPCP: - - - - < =« << << o<« - - YKe - e e e %8

CVPSSLFTSRFY! CSETDYEDLWWGEKRSTVEMNQT- - - - < - < = < = < = o m e e mm o 116
CVPSSLFTSRFYI CSESDYQDLLRN - - - - TDANQT- - < - < = < = < == =222 oo - 112
CVNSSLFNSKFY! CSEEDYG HKKVLLEHTSSTNQS- - - - < = < = = = = = = = e oo - - 119
CVPSSFYNDRFLPCTRSEI QEELES: - - - GSTVKRN: - - = = < = < =« =« =« oo oo o e e 122
CVSSSFHNDRFVPCTPSE! NEELEST- - - | STVKRT- - < - < = =222 e e e oo 117

Cl DSKYYNSNFSPCTREEVEES! KI KH- - AVSSARK- - - - = - = = == ==« =« <z o e o - 125
*



MO
TaM.C2- Bl
HvM.C2
QsM.OL
osM.O2
ZnMLOL
At M.C2
At MLCB
At M.O12
At MLOB
At MLO9
At MLO7
At MLOLO
At MLOB
ZnM. 06
osM.O4
ZmLCR
At MLO3
QsMLO7
ZmVLO7
OsM.Co
At M.OL3
HvM_C8
QsM.OL0
OsM.CB
ZnvLCB
OsM.CB
ZmVLC8
OsM.CB
At MLOL
At MLOL5
PpM_OL
osM.O11
ZmLo4
At MLOA
At MLOL1
At MLOL4
OsM.CB

G - - - - TEGRKPSKYVD- - - - - - - YCP- - - - - EGKVALMSTGSLHQLHVFI FVLAVFHVT
P - - - - P- GSVKSKYKDY- - - - - - YCAK:- - - - QGKVSLMBTGSLHQLHI FI FVLAVFHVT
Q - - - - GESETHRRFLAAPAGVD- VICAK- - - - QGKVALMBAGSVHQLHI FI FVLAVFHVL
------ EEAASGRRSLAGAGEGD- YCSKF- - - DAKVALMBAKSVHQLHI FI FVLAVFHVT
Toen-- GEEESHRRSLAGAAGED- YCAQ - - - SGKVALNMSSGAVHQLHI FI FVLAVFHVT
PPYPGYDEPGHHRRFLAGAAPDDNYCSD- - - - QGKVSLI SSAGVHQLH FI FVLAVFH V
LLELAES- - YI HRRSLATKGYDK- - CAE- - - - KGKVAFVSAYG HQLHI FI FVLAWHW
LLQLVDS- - LI PRRSLATKGYDK- - CAE- - - - KGKVAFVSAYGVHQLHI FI FVLAVCHVI

L EDFDSNDFYSPRRNLATKGYDK- - CAE- - - - KGKVALVSAYG HQLH FI FVLAVFHVL
------------ LERRVLADAAPAQCK- - - - - KGYVPLI SLNALHQVH FI FFLAVFHVI

-------- I LYSVQRRSLADAPPVNCK: - - - - KDYVALI SLNALHQVHI FI FFLAVFHVI

143
144
166
154
168
175
176
173
167
163
170

---------- LSRHLLAAGDTS- | NCK- - - - - QGSEPLI TLKGLHQLHI LLFFLAI FH V 177

------------ RRRLAAATTS- SRCD- - - - - EGHEPLI PATGLHQLHI LLFFNAAFHI L
---------- FEHRFL SGGEASPTKCTK- - - - EGYVELI SAEALHQUHI LI FFLAI FHVL
GGWDWPPPYYAHNARM_AEASNATKCP- - - - EGKVPLI S| NALHQLHI FI FFLAVFHVS

---------- HGRRHL SGDPTN- FKCA- - - - - KAWSLVSADGLHQLH FVFFLAVFHVA
---------- HGRRHL SEDPTNLFSCR: - - - - KAWSLVSADGVHQLH FVFFLAVFHVT
--------- DDDDDGDNHDNSFFHQCSS- - - - KGKTSLI SEEGLTQLSYFFFVLAGVH L
--KETYQ --------- LSEG VKLOKKK- - - - GEVPLLSVEALHQLH FI FI LGLVHW
--RGNSR- - - - - - - - - - VAEEGAKI ONKK- - - - GDVPLLSLEALHQLHI FI FVLGLVHW
--RETSE---------- TTEDASKLCKRK- - - - GEVPMLSEEALHQLH FI FVLG VHW

- APKSSHSI | NNARHL L STAESPDHCAAK - - - - GQVPLVSVEALHQLH FI FVLAVFHVI
- DAVFAGVLGEGRRLLAGGASSDEYCLKK- - - - DKVPLLSSEAI HQLHI FI FVLAVTHFL
- TTAHLAAAG VRRLLAGGGAKSDYCEKKVLWGLVPI LSVEAI HQLHI FI FVLAVSHW
- ASAAVVSGAGARRL L GEGTAGSGHCSSK- - - - GKVPLLSLHAI EQ H FI FVLAI THW
- SSSSSAVGEEG- RRMLKGGEGAAFGHCSSK - - - - GKVPLLSLHALEQVH FI FVLAI TQW
- VAAAQ VGRI GRRLLSEGGAGAEL OCKK- - - - GKVPLLSLEAI HQLH FI FVLAI THVI
- EHFVGTLGRI GRRLLQEGTAGAEQCCKK- - - - GKVPLLSLEAI HQLHI FI FVLAI THVI
- FVAAGVL GHLGRRLLADGGT GADHOQNK - - - - GKVPLLSLEALHQLH FI FVLAI THVI
- QTFLPI VGTTRRLLAEHAAVQVGYCSEK - - - - GKVPLLSLEALHHLH FI FVLAI SHVT
- FQFS- - - - FTGRHLLAGDAPAGDYCSLK- - - - GKVPI MSLSALHELH FI FVLAVAHI |
- AGAVWDATAAAGHRRLLATSSPVTCPSG- - - - - QVQVI SVSALHQLHI FI FVNVAI VHVI

-WPNGLFG Q8Q - ------ - - NVCSEVG - - - HEPFVSYEGQLEQLHRFLFI LG THVL
- ALDKNVFGBQRL- - - - = - - - - - HVOGEG- - - - - HEPFVSYEGLEQLHRFLFI LG THVL
- SLPHHG HEAS- - - - - - - - - - - HQOGHG- - - - - REPFVSYEGLEQLLRFLFVLG THVL

- LLTKSLFFNI FRRRLDV- - | KRTTCSEG- - - - - HEPFVSYEGQLEQLHRFI FI MAVTHVT

- QL TRSLFLHTLRRRLSG - | GEDTCSEG- - - - - HEPFLSYEGVEQLHRFI FI MAVTHVT

- HLI EVI LHHAARRNL KARYHHNQSCAEG- - - - - YESFVSHEGQLEQLHRFI FVNAVTHVT
. S x . .
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174
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179
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At MLCB
At MLCO
At MLO7
At MLOLO
At M.CB
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sM.O4
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At M.CB
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M.
At M.OL3
HM.O3
QsM_OL0
M3
ZmVLCB
M08
ZnM.O8
M6
At MLOL
At MLOL5
PpM_OL
QsM.OL1
ZnVLOA
At MLOA
At MLOL1
At MLOL4
M6

YSVI Tl ALSRLKMRTVKKWETETTSLEYQFAN- - - < = - = - - - - DPARFRFTHQTSFVKRH
YSVI | MALSRLKVRTVKKWETETASLEYQFAN- - - - - - - - - - - DPARFRFTHQOTSFVKRH
YSWTMILSRLKMKQWKKWESETASLEYQFAN- - - < - - = - - - - DPSRCRFTHQTTLVRRH
YO | TMELGRLKMKKVWKKWESQTNSLEYQFA! - - - = - - = - - - - DPSRFRFTHQOTSFVKRH
YCOVI TMAL GRLKMKKVWKKWEL ETNSLEYQFAN- - - = - = = - - - - DPSRFRFTHQTSFVKRH
YSVATMAL GRLKVRKVWKKWESETNSLEYQYAN- - - < - - = - - - - DPSRFRFTHQTSFVKRH
YO VTYAFGKI KMRTVKSWEEETKTI EYQYSN- - - < = == - = - - DPERFRFARDT SFGRRH
YCO VTYALGKTKVRRWKKWEEETKTI EYQYSH- - - < = - - - - DPERFREARDTSFGRRH
YO | TYALGKTKMKKWKSWERETKTI EYQYAN: - - - - = = - - - - DPERFRFARDT SFGRRH
YSAl TMVLGRAKI RGAKVVEEEVI N DHEMWN- - - = - - = - - - - DPSRFRLTHETSFVREH
YSAl TMVLGRAKI RGAKVWEQEV! H EQEMWN- - - - = = - - - - - DPSRFRLTHETSFVREH
YSLI TMVLSRLKI RGAKKWEQETLSNDYEFS! - - - < - - = - - - - DHSRLRLTHETSFVREH
YSFI TMMLGRLKI ROAKKWEQETCSHDYEFS! - - - = = == - - - - DPSRFRLTHETSFVRCH
YSFLTMVLGRLKI RGAKHWENETSSHNYEFST- - - < - - = - - - - DTSRFRLTHETSFVRAH
YSAI TMALGRAKI RAWKEWEKEAAGQDYEFSH: - - - - - - - - - - DPTRFRFTHETSFVRGH
FSAl TVBLGRAKTRI WKEWEKETCSLTYEFSY- - < - = = = = - - = DPSKFRLTHQTSFVRQH
FSFFTVBLGRAKTRI WKVMEKETCSPQYNYLN: - = - - = - = - - - DPSKFRLTHQTSFVRQH
CNLAI LLLGVAKNVRKWNSVWEKETQTVEYLAAN- - - = - - = - - - - DPNRFRI TRDTTFARRH

FCATTI LLGGAKI RKWKLVETEI QQEMIQKCKLVWVQKRDATPGRI AHN- - QQGEFVSER
FCATTI SFSGAKNRKWKHWETEl HREVHEKL QQEKNEGQGSSL S| WL HREHQDEFVHKR

FOVTTLLLGGAKMKKWEKWEKE! QQARTKER: - - = = - = == = == = m o e mme e me PKR
FCASTM/L GGARI QQWKHWEDWFKKRPSQKGT TRRGHHAHAHEL FSANH- - - - - EFFEMH
LSAl TVLLGVAQTRNWRHWETKI QEKDDS- - - - - - = == - = - - - APQM KHVREFKFI QDH
LSAVTVLLG AQTRKWOHWENK] QASDEN- - - = - = = === == - = GPQVI KHVQEFPFI KNH
LSAVTVLLGLLQVRRWRHWENAI KADGDF- - - - = == = = - = - = - ERSNSSSSR: - - - - - DR
LSVATVLLGLLQVR WHWENTI QQEGSS- - - = == == = = - = - APKM ARVQKI RFI QDR
FSVSTM.LGGAKI HQAKQAEVE] QKDAVG- - - < = - = - = - - - - SGPAKVTHVHQFEFI NDH
FSVTTM.LGGAQ HOAKQAENG! KKDAPG- - - - = - = - = - - - - NGP- KVTNVHHHEFI KKR
FSAL TM_L GGAKI HQAKHVENDI QKDVAQ- - - < = = = == - - - - NAPKKVTHVHQREFI RER
FCVLTVI FGSTR HOAKKWEDS| ADEKFDPET- - - - - - - - - ALRKRRVTHVHNHAF | KEH
FCLLTI VFGTVKI KQAKKWEDKVLEKDFDT- - - - - - - - - - - DQS| KKFTHVQEHEFI RSR
YSAATVLL G WVHEVWKSWETQEVQQYDI CFEKALG: - - - - - - KKPNAEVAL EGRVRYKF
YTFVTWLSM Kl YSWRKFETQACQLPTEQLQ - - - - - - - - - ARR TKVMRQSTFVFHH
YSFVTWLSM KI YSWRKVETLAGP| AAEELK- - - = - - - - - - ARR TKVVRRQSTFVFNN
YSG Al GLAVBKI YSWRKWEAQAI | MAESDI H- - - = - = - - - - AKK- TKVWKRQBTFVFHH
YSCLTM_LAI VKI HSWRI WEDVARL DRHDCLT- - - - - - - - - - AVAREKI FRRQTTFVQYH
YSCLTMLLAI VKI HRARI WEDEVHVDRNDCLT- - - - - = - = - - WAREKI FRRQTTFVQYH

YSCLTM_LAI LKI HSWRKWEDEAFRDNHESFS- - - - - - - - - - Q AYl SATRRQPALGRSY
. . * -k
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At MLOL5
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At MLOA
At MLOL1
At MLOL4
sM.C6

LG LSSTP- G RWNVAFFRQFFRSVTKVDYLTLRAGFI NAHL SONS- - KFDFHKYI KRSM
LG LSSTP- GVRWVAFFRQFFRSVTKVDYFTLRAGHI NAHLSHNS- - KFDFHKYI KRSM
LG LSSTP- GVRWVAFFRQFFTSVTKVDYL TLRQGFI NAHLSQGN- - RFDFHKY! KRSL
LGSFSSTP- GLRW VAFFRQFFGSVTKVDYL TMRQGFT NAHL SONS- - KFDFHKY1 KRSL
LG LSSTP- GLRW VAFFRQFFGSVTKVDYL TMRQGFI NAHLSONS- - KFDFHKY! KRSL
LG LSSTP- GVRWVAFFRQFFASVTKVDYLTMVRQGFI NYHLSPST- - KFNFQQYI KRSL
LNFWEKTR- VTLW VCFFRQFFGSVTKVDYLAL RHGFI MAHFAPGNESRFDFRKY! QRSL
LSFWBKST- | TLW VCFFRQFFRSVTKVDYLTLRHGFI MAHLAPGSDARFDFRKY! QRSL
LNI WBKST- FTLW TCFFRQFFGSVTKVDYL TLRHGFI MAHL PAGSAARFDFQKY! ERSL
VNPWAKNR- FSFYVMCFFRQVLRSVRKSDYL TVRHGFT SVHLAPGME - KFNFQKY! KRSL
VNSWASNK- FFFYVMCFFRQ LRSVRKSDYL TMRHGFI SVHLAPGMW - KFDFQKY! KRSL
TSFWITTP- FFFYVGCFFRQFFVSVERTDYL TLRHGFI SAHLAPGR- - KFNFQRYI KRSL
SSFWIKI P- FFFYAGCFL QQFFRSVGRTDYL TLRHGFI AAHLAPGR- - KFDFQKYI KRSL
TSFWIRI P- FFFYVGCFFRQFFRSVGRTDYL TLRNGFI AVHLAPGS- - QFNFQKYI KRSL
M\WVLNKFP- ASFYl SNFFRQFFRSVRQADYCAL RHSFVNVHLAPGS- - KFDFQKY! KRSL
ASCWBKST- | LLYFVSFFRQFFRSVRRTDYL TLRHGFI AAHLSLGT- - RENFRKY! KRSL
ASCWBKST- | TLYFVSFFRQFFRSVRKTDYFTLRHGFI SAHLSPGT- - RFNFRKY! KRSL
LSSWETS- FQLW KCFFRQFYNSVAKVDYL TLRHGFI FAHVSSNN- - AFNFQNY! QRSL
TKALWWKLAWSW | AFFKQFHDSVSKSDYKAL RSAFGLKHFPSHP- - SFNFYKYLI RAL
TKGFWWKLAVASW TAFLKQFQDSVSKSDYEAL RSAFWEHYPEKP- - DI DFHKYMIRAV
PG - WWKFI VWRCAI SFLKQFYDSVGKPDYQVLRSAF- - RHYPNRP- - DFDFHKYMVRAL
AGGFWRRSWI SWRSFFKQFYGSVTKSEY! ALRQAFI MSHCRTNP- - SFDFHKYMLRTL
FKDHRKRSRI FAWWRSFFKQFYGSI TEEDYTTMRLGFI MKHCKGTP- - KFNFYSYM RAL
FKGHGKRWKTFGAL RSFLKQFYGSVTEEDYVTMRLGFI MKHCRGNP- - KFNFYKYM RAL
YKGFDKVTWI | WWRSFFKQFYGSVTKDDYTAMRL GFVMEHFRGHP- - KFNFYDYM KAL
CKGYEKAAW/I | W.RSFFKQFYGSVSNDDYI AMRL GFVMEHFRGHP- - KFNFYDYM KAL
FKGMEKDSKI LSW.HSFVKQFYGSVSKSDYTTMRLGFI MTHCRGNP- - KFDFHKYMVRVL
FKGA GKDSI | LSW.HSFGKQFYRSVSKSDYTTMRLGFI MTHCPGNP- - KFDFHRYMVRVL
FKGQ GKDSI | LSW.HSFVKQFSGSVTKSDYI TMRLGFI QTHCRANP- - KFDFHRYMVRAL
FLG GKDSVI LOM QSFLKQFYDSVTKSDYVTLRLGFI MTHCKGNP- - KLNFHKYMVRAL
FLGVGKADASL GWCQSFMKQFLASVNESDY! TMRLGFVT THCKTNP- - KFNFHKYLMRAL
LQSTRTGYN SRYI YSFFKQFGKPI SKQDYWCLRYGFI TFHNLD- P- - KFDFHGYI KRSI
TSHPWS- - - - - - - - LCFLRQFRRSI KKSDYMALRLGFI TVRTYHKL PHSYNFHKYMVRSM
ASHPWEKNKI LI WWLCFLRQFKGSI | RSDYLALRLGFVT - - - YHKLPHSYDFHKYMVRSM
ASHPWSNNRFL I WML CFLRQFRGSI RKSDYFALRLGFLT - - - KHNLPFTYNFHWMWRTM
TSAPLAKNRI LI WTCFFRQFGRSVDRSDYLTLRKGFI VN - - HHLTLKYDFHSYM RSM
TSAPLVKNRLLI W CFFRQFGHSVVRSDYLTLRKGFI M\ - - HHLTLTYDFHSYM RSM
SFRSWSENNAI KCVFCFLAQFGQSVVRADYLI LRKGFI MT- - - HNLAPTYDFHDYMVRSM
* * - . - % - % * -k * - . .

248
249
271
260
273
280
284
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275
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268
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276
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ZnVLOL
At M.C2
At MLCB
At MLO12
At MLCB
At MLCO
At MLOY
At MLOLO
At MLCB
ZnMLC6
osM.O4
ZnLQ2
At M.CB
QsMLO7
ZnMLO7
M.
At M.OL3
HM. O3
QsM.OL0
M3
ZmVLCB
sM.C8
ZnVLC8
sM.Cb
At MLOL
At MLOL5
PpM_OL
QsM_OL1
ZnVLO4
At MLOA
At MLOL1
At MLOL4
M6

EDDFKVWG S- LPLWGVAI LTLFLDI NGVGTLI W SFI PLVI LLCVGTKLEM | MEMVAL
EDDFKVWG S- LPLWCVAI LTLFLDI DA GTLTW SFI PLVI LLCVGTKLEM | MEMAL
EDDFKVWRI S- LKLWFVAVLI LFLDFDA GTLLWBVWPLVI LLW/GTKLEMVI MEMAQ
EDDFKVWA S- LPLWVGE LVLFLDI HGLGTLI W SFVPLI | VLLVGTKLEMWI MEMAQ
EDDFKVWGA S- LPLWFVAI LVLFLDI QGFGTLI W SFVPLVI LMLVGTKLEWI MEMAQ
EDDFKVWA S- LPLWFVAI FTLLI DI KGFGTLVW SFVPLVI LLLVGAKLEVWI MEMAK
EKDFKTWVEI S- PVI WFVAVLFLLTNSYGLRSYLW.PFI PLWVI LI VGTKLEVI | TKLGL
EEDFKTI VEI N- PVI WFI AVLFLLTNTNGLNSYLW.PFI PFI VI LI VGTKLM | TKLGL
EQDFTVWA S- PLI WCI AVLFI LTNTHGADSYLWLPFLPLI VI LI VGAKLQM | SKLGL
EDDFKVWGA S- PELWAFVMLFLLFDVHGMWVTAVI TM PPLLTLAI GTKLQAI | SDVAL
EDDFKVWA R- PELWAFVMLFLLFDVHGAYVTAVI TM PPLLTLAI GTKLQAI | SYMAL
EDDFKLWGA S- PVLWASFVI FLLFNVNGARTLFWASI PPLLI | LAVGTKLQAI MATMAL
EDDFKVWGE S- PLLWASFVI FLLLNVNGAEALFWASI LPVLI | LAVSTKLQAI LTRVAL
EDDFKVWGVS- PVLWGESFVLFLLLNI DGFKMVFI GTAI PVI | | LAVGTKLQAI MTRVAL
EDDFKVI VA S- PPLWASAL| FLFLNVNGMHTMLW SI MPWI | LSVGTKLQAE | CRVAI

EDDFKTWGE S- APLWASALAI MLFNVHGAHNLFWFSTI PLWTLAVGTKLQAI | AMVAV
EDDFKTWGA S- PPLWASAL AVML FNVHGAHNL FWFSAI PLVWI LAVGTKLQAI | AMVAI

HEDFKTWGA S- PLMALTWI FMLLDVSGARVYFYNMBFVPLI | VLVI GTKLEM VAKVAV
EHDFKRWGA S- WMALFVI LFLLLNI NGAHTYFWLAFLPLFLLLWGAKLEH | TRLAQ
EYEFKRWG S- WLW.FVI LFLLLNI NGAHTYFW.AFLPLFLLLI VGAKLEH | TRLAQ
EHDFKEWGA S- WLW.FVI VFLLLNI NGMHTYFWLSFLPLI LLLI VGTKLELI STRLAQ
El DFKKWSI S- WLW.FVWVFLL LNVGGANTYFW.SFLPLI LLLM/GAKLEY! | SSLAL
EVDFKKWGE S- WLWAMLM FLLLNVEGAYVYl W TLVPFI MLLWASKMVEH | TELAY
EDDFKKWGE S- WLWAMLI | FLLLNVQGAYVYI W SAVPFVMLLWGTKLEH! | TELAH
EKDYKRWGA K- WLW FVM FLLLNI TGAHSYFW SLI PLVLLLLI GTKLEH | TQLAY
EKDFKRWSI K- WYYW FVM FLLLNVTGAHSYFW SLVPLALLLLI GTKLEH | NRLAY
ESDFKKWGA S- WLWFWI FLLLNVNGAHTYFW AFLP- - LI VTVGTKLEHVI AQLAH
EADFKKWA S- WLW/FWI FLLLNVNGMHTYFW AFLPLI LLLAI GTKLEHVI AQLAH
EADFKKWGA S- WLW FVM FLLLNVNGAHTYFW SFVPLLLLLAVGTKLEHVI TQLAH
EDDFKQWA S- WLW FWI FLLLNVNGMHTYFW AFI PFALLLAVGTKLEHVI AQLAH
NSDFKKWGE S- WLW/FWLFLLLNI VAWHVYFW.AFI PLI LLLAVGTKLEH! | TDLAH
El DFQHWA S- YYLWAFVC! YLLVDI HOAWYSYFW.AFI PLAM LFVGAKLQLI VTALW
EDDYNGSVGE SSWPLWAYAI | CI FVNI HGLNI YFW SFAPAI LVLLVGTELQHVI AQLAL
EDDYNGTI G S- WPLWAYAI VCI LI NVHG NI YFWLSFVPVI LVLLVGTELCHVI AQLAL
EDEFHA VA S- WPLW/YAI VO G NVHGLNWFW SFVPAI LVMLVGTKL EHVVSKLAL
EEEFQRI VGVS- GPLWEFWAFM.FNI KGSNLYFW Al | PVTLVLLVGAKLCHVI ATLAL
EEEFQKI VGVS- GPLWGFWGEFMLFNI KGSNLYFWLAI | Pl TLVLLVGAKLQHVI ATLAL
EEEFEKI VGVS- GLLWGFWAFMLFNI NGSNLYFW Al LPVTLVLLVGAKLQYVI ATLTA
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At MLOO
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M08
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M6
At MLOL
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QsM_OL1
ZmLo4
At MLOA
At MLOL1
At M.O14
M.

El QD RASVI KG - - - === - = -~ APVWEPSNKFFWEHRPDW/LFFI HLTLFQNAFQM 352
El QD RASVIKG - < =< - == o = APVWEPSNKFFWFHRPDW/LFFI HLTLFQNAFQM 353
El HD>- RESWKG - <= == === ---- APAVEPSNKYFWENRPDVWL FLMHL TLFQNAFQW 375
El QD RATVI QG === mm o - APM/EPSNKYFWENRPDW/LFFI HLTLFHNAFQM 364
El Q> RATVIKG -« ----=-=---- APVWEPSNKYFWENRPDW/LFFI HLI LFQNAFQM 377
El QO KATIKG - === -=mncnn- APWEPSDRFFWENRPGAVLFLI HLTLFQNAFQM 384
Rl QE- KEDWRG - <= === - === - APVWQPGDDL FWEGKPRFI LFLI HLVLFTNAFQL 388
Rl QE- KEDWKG - = === == === - - TPLVQPGDHFFWFGRPRFI LFLI HLVLFTNAFQL 385
Rl QE- KEDWKG = - === === - = - - APWEPGDDLFWFGRPRFI LFLI HLVLFTNAFQL 379
El QB RHAVI QG - === == === - MPLVNVSDRHFWFSRPALVLHI | HFl LFQNAFEI 372
El B RHAVI QG -~ - - -------- MPVWNVSDQHFWFEKPDLVLHM HFVLFQNAFEL 379
El VE- THAWQG - <= <= == == - - - MPLVQGSDRYFWFDCPQLLLHLI HFALFQNAFQ 387
G TE- RHAWQG - <= = == == === - | PLVHGSDKYFWFNRPQLLLHLLHFALFQNAFQL 385
G TD RHAWQG - <= == === == - MPLVQGNDEYFWFGRPHLI LHLMHFALFQNAFQ 403
DI TE- RHAVI QG - == === === - = | PMVQVSDSYFWFARPTFVLFLI HFTLFONGFQ 410
El KE- RHTVI QG- - <= == === === - - MPVWKL SDEHFWFGKPRLVLHLI HFASFQNAFEl 375
El AE- RHTVI QG - = === == === - - MPVWKL SDDHFWFGKPRLVLHLI HFASFQNAFEI 362
TIKE- NNSVI RG- = - === === - - TPLVESNDTHFWESNPRFLLS! LHYTLFLNTFEM 374
EAAAVASLSHGTE- - - < = =« = - = - - RTPYVKPSKEHFWFGRPE! VLNLI HFI LFQNSFEI 358
EAA- - | SLSNNTE- - - == === - = - EVPKI KPCKDHFWEHKPELVLHLI HFI LFQNSFEI 360
EAA- - - DCPDEAT- - - = === == - - = GNPWTKPCKEHFWESKPR! VLHLI HFI LFQNSFEM 334
DVS- - - - EKRSRA- - - == === == - - EEAVI TPSDELFWFHRPG VLQLI HFI LFQNSFEI 373
EVAH KHTAI RG- - - === == == === - DLVWAPSDDFFWFHRPKLVLLLI H VLFQNAFQ 370
QVAE- KHTAI EG- - == == - === === - ELWSPSDELFWFHRPKI VLLLI H VLFQNAFE! 382
EVAT- KHTAVEG - <= == == ===~ - DI AVSPSDNLFWFHSPRLVLALLRFI LFQNAFEF 364
EVAS- KHAAGQGE: - - <= === - = - - GG WSPSDELFWFRSPRLVLVLI HFI LFQNAFEF 370
DVAE- KNSA| EG- - <= == == === - - DLVWKPSDDHFW.GRPRI | LYLI HFI LFQNAFE! 365
DVAE- KHTAVEG - < = == == == == - - DVI VKPSDEHFWFGKPRVI LYLI HFl LFQNAFEI 371
EVAE- KHSA EG- - <= == == === - - DLVVNPSDEHFWFGRPKVI LYLI HEl LFQNAFEl 375
EVAE- KHVA EG- - < = == == == == - - DLVWKPSDEHFWFSKPQ VLYLI HFI LFQNAFEI 385
EVAE- KH AVEG - - - === === - = - - DLVWVRPSDDLFWFQSPRLVLFLI HEl LFQNSFEl 370
GARR- KAKDNDVRGECVLSKI TG KTCPAI SPRDELFWFRSPRLLLFLLHFI LFQNAFEL 380
EWG ATAPYVG - - <= === === - TQLKLRDDLFWFGKPRVLWALI QFI SFQNAFEM 366
EVAE- ATAPYVG - - == == === == - - SQLKLRDDLFWFGKPRVLVWAL| QFI SFQNAFEL 365
EVKEQQTGTSNG - - <= == === == - AQUKPRDGLFWEGKPEI LLRLI QFI | FQNAFEM 372
ENAG LTEYPSG - -« ----=------ VKLRPRDELFWFNKPELLLSLI HFl LFQNSFEL 384
ENAS- | TEYASG = - === - ===~ | KLRPRDELFWFKKPELLLSLI HFl QFQNAFEL 379

EGAK- MNAYGP- - - - - - - ---------- Rl KPRDDLFXFKKPEFLLW.I HFI LFQNSFEL 387
* . * . PRI * * * ..
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At MLCB
At MLOO
At MLO7
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At M.CB
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QsM_OL0
sM.CB
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At MLOL1
At M.OL4
QsM.C6

AHFVWIVATPCGLKKCYHTQ GLSI MKVWGELALQFLCSYMIFPLYALVTQMGSNIVKRSI F
AHFVWWIVATPALKKCFHVHI GLSI MKWLGLALCQFLCSY! TFPLYALVTQMGSNVKRSI F
AHFVWI VATPGLKKCYHEKVAVEI AKWLGVAAQ LCSYI TFPLYALVTQMGSHWKRSI F
AHFVWWIVATPGLKKCFHENI WL SI VEVI VA SLQVLCSYI TFPLYALVTQVGSNWKKTI F
AHFVW LATPGLKKCFHENMGLSI MKVWWVAE FI QFLCSYSTFPLYALVTQMGSNVKKTI F
AHFVWITLLTPDLKKCYHERLGLSI | KVAVGALVLQVLCSYI TFPLYALVTQMGSHWKKTI F
AFFAWSTYEFNLNNCFHESTADWWI RLWGAWQ LCSYVTLPLYALVTQUSSKMKPTVF
AFFWASTYEFGAKNCFHESRVDVI | Rl SI GLLVQ LCSYVTLPLYALVTQMGSKVKPTVF
AFFVWASTYEFTLKNCFHHKTEDI Al RI TMGVLI QVLCSYI TLPLYALVTQMGTSMRPTI F
TYFFW WEFGLRSCFHHHFAL | | RVALGVGVQFLCSY! TLPLYALVTQMGSTMKRSVF
TYFFW WYEFGLRSCFHHHFGLI | | RVCLGVGVQFLCSYI TLPLYALVTQMGSTMKRSVF
THFFW WYSFGLKSCFHKDFNLVWSKLFLCLGALI LCSYI TLPLYALVTQVGSHWKKAVF
TYFFWWYSFGLKSCFHTDFKLVI VKLSLGVGALI LCSYI TLPLYALVTQVGSNVKKAVF
TYFFW WYSFGSDSCYHPNFKI ALVKVAI ALGVLCLCSY! TLPLYALVTQVESRWKKSVF
| YFLW LYEYGVDSCFNDSEEFVFARL CLGVYWVQVLCSYVTLPLYALVSQMGSTMKQSI F
TYFFW WYEFGLRSCFHDNFEL| | ARVCLGYWQFMCSY! TLPLYALVSQVGSQWKRTI F
TYFFW WYEFGLRSCFHDNFEFI | ARVCLGAI VQFMCSYI TLPLYALVSQMGSEMKRTI F
AFl VW TWOFG NSCYHDNQG | | TRLVLAVTVQFLSSYI TLPLYAI VTQMGSSYKRAI L
GFFI WLVTFGFDSCI MEKKVYAI SRLVI GVLI QM CSYVTLPLYAI VTHVDGAE KLQG

SFFFW LVSEGFGSCMVERKPYVI SRLVI GVI | EVI CSYI TLPLYAI VTHMIGQ KLHGF
GFFFW/LATYGFDSCI MENKI YALPRLAI G | VQVLCSYSTLPLYAI VTHVIZGDI KLQAF
AFFFW LFTYGE HSC MEKLGYLI PRLVMGVLVQVLCSYSTLPLYALVTQMGSKFKKG F
AFFFWLLVTYGFKSCI MKPAYVI TRWI SVI CQ LCGYSTLPLYAI VSHMGNSFKKTI F
AFFFW.LVTYGFKSCl MGNKGYVI ARLW- - | SQLLOGYSTLPLYAI VSHVGTSFKKVI F
AYFI WIVATFGFNSCI MDRLPYRVSRI SCSVWQVLCSYSTLPLYAI VSHMGSSFKSAVF
AYFFWLAMFGANSCI MDSLGYSVSRI | | CVWVQVLCSYSTLPL YAl VSHVGSSFKSAVF
AFFFW LTTYGFYSC MAQVGFI VPRLVI GVTI QLLCSYSTMPLYAWTQMGSFYKKEI F
AFFFW LSTYGFDSClI MGQVRFI VPRLVI GWI QLLCSYSTLPLYAI VTQMGSCYKKEI F
AFFFW LTTYGFNSCI MDHVPFI LTRLI | GAl VQ LCSYSTLPI YAl VTQVIGSFFKKEl F
AFFFW WTYGFDSCl MBQVRYI VPRLVI GVFI QVLCSYSTLPLYAI VSQMGSSFKKAI F
AYFFFI LFQFGADSCI MDHVKFVI PRLVI GVI | QLLCSYSTLPLYALVTQMGSSFKGAI F
AFFFWIMFTYGYSSCLVGKTWWWWRI LVGALFLQ LCSVSTLPLYALVTQLGSKMWKLTVF
ATFVWSLNEVAPVLCN- - - - - | FLI SMFSAI LVQFWCSYNTLPLNVI | TOMGSKFKKSLYV
ATFLWBLVEL SAQTCFMKHYYMWAI RLI SGLLVQFWCSYSTLPLNVI | SQMGSKFKKSLYV
ATFI WWLWE KERSCFMKNHVM SSRLI SGVLVQFWESYGTVPLNVI VTQVGSRHKKAVI

ASFFWFWAQFGYSSCFLKNHYLVYFRLLL GFAGQFLCSYSTLPL YALVTQVIGTNYKAAL |

ASFFWFWAQFGYNSCFLRNHLLVYLRLI LGFSGQFLCSYSTLPLYALVTQMGTNYKAAL L
ASFFWFWAQFGYDSCFI KNHLI VYCRLI LGFAGQFLCSYSTLPVYALVTQMGSKYKAALI

. - * . * ke e e e

412
413
435
424
437
444
448
445
439
432
439
447
445
463
470
435
422
434
418
420
394
433
430
440
424
430
425
431
435
445
430
440
421
425
432
444
439
447



MO
TaM.C2- Bl
HvM.C2
OsMLOL
osM.O2
ZmVLOL
At MLO2
At MLOG
At MLOL2
At ML.OB
At ML.O9
At MLO7
At MLOLO
At MLOB
Zm\LO6
OsM.O4
ZmLo2
At MLO3
OsMLO7
ZmvLO7
OsML.O9
At MLOL3
HvM_CB
OsMLOLO
OsM.O3
ZnvLCB
OsM.OB
ZmLO8
OsM.OB
At MLOL
At MLOL5
PpM.OL
OsM.O11
ZmLo4
At MLOA
At MLOL1
At MLOL4
OsM.O6

D EQTSKAL TNVIRN- - TAKEKKKVRDTDIVLMAQM - GDATPSRGSSPMP- - - - - SRGSSP
D EQTAKAL TNVRN- - TAKEKKKVRDTDVL VAQM - GDATPSRGASPMP- - - - - SRGSSP
D EQTAKAL TNVRK - - MAKEKKKARDAAM_MAQVIG GGATPSVG- - - - - - = - = - - - - sSSP
E- EQTIVKALM\WRK - - KAVEKKKVRDADAFLAQVE- VDFATPAS- - - - - - - - - - SRSASP
E- EQTIMKAL MNWRK - - TAREKKKL RDADEFLAQVS- GDTTP- - - - = - = - = - - - - SRGSSP
E- EQTAKAVIMKWRK - - TAKDKVRQREAAGFLDVL TSADT TPSHSRATSP- - - - - SRGNSP
N- DRVATAL KKWHH- - TAKNETKHGRHSGSNTPFSSRPTTPTHG- - - - - - = - = - - - - sSSP
N- ERVATALKSWHH- - TAKKNI KHGRTSESTTPFSSRPTTPTHG- - - - = = - - - - - - - SSP
N DRVANAL KKWHH- - TAKKQTKHG HSGSNTPHSSRPTTPTHG- - - - - - - - - - - - - NVBP
D DQTSKALKNWHK - - NAKKKSE- - - - = = = == = = - - - - - TPGQTPPL--------- PNLR
D EQTSKAL EQWHK- - KARKKNE- - - - - = = <= = = == < - - Kemmmmmmme e
D EQVAKAL KKWHK - - DI KLKKGKARKLPSKTLG- - VSESFSLSSS- - - - -------- ss
D- EQVAKAL KKWHWF - TVKKKKGKARKPPTETLG- - VSDTVSTSTSS- - - - - - - - - FHAS
D EQTSKALKKWRM- - AVKKKKG- - VKATTKRLGGEDGSASPTASTVR: - - - - - - - - STSS
D EQTSKALKNWRA- - GAKKKAP- - = = = = = = = - ¢ o e oo e e e

D EQTAKAL KKWHKAAVWKKKQOKGSSHEPGSETPGTETTT T TATATEESQRERDAAAMP
D EQTAKALKKWHK - AVWKKKHHKDSSHNS- SETP- - - STDTTGPAGEAGEWR- LHEVP

E EQLANVLRHWG- - MVRDKKKTI QTPDTDNNSNNNNGDI DSG- - - - - - - - - - - - - ESP
G SGLHESVAGMALDARRKKEEQ: - - = - = - = = == == == === o= om oo oo BSH
G SRVHESVHOW G- - LRKKPFS- - - = = = = = === < e oe e e ce oo VK

G ETVHVSVHSWATDVRKKKAAPPPHSHLRI PF- - - == - - - = o oo ce oo oo o LMR
D NVWQSTLEGN.EDTRNRGEST- - - - < - = - = < < < <= = om e o oe oo
D ENVTEGLVNWAEKARRGTRTPN- - - = = - o o oo e e e oo e oo KIT
D ENVWEGLANWAQNARR: RNARA- - - = - = = = = e e e e e e e e e ART
S- DDVADNL RKWADEARRRTGRAA- - = - = = = = == == === s o os ooz oo oo AGY
- DDVADNL RGMDGARRRVRRSA - = - - = = = = = == = <o mmmmmmm oo e Tov
N- DHVQQGVL GAAQKVKIVRIKGLK= = = = = = = = = o e o e o e oo
N EHVQQGVL GMQKVKMKKGLKG- - = = = = = = == m e e e e e e o - AAS
D EHVQQGLVOMQKAKKRKGLKE- - - = = = = === == s s e e e e o SNG
E ENVQVGLVONQKVKQKRDLKA- - - = = = = = s e e e e e e e e AAS
N EQTQEHLVOMAKMAK- - ROVKK- = = = = = = = = = == e e e oo G-

RSESTGVAL KGNKSAKKRHSHPDHVHVPI SPNF - - = = = - - e e e e - SORS
S ESVRESLHSWOKRVKDKNRHNF = = = = = = == == o e e meemem e oo oo LASRS
S ENVRESLHSWCKRVKDRSRHNPLFSRNGT - - = = == == m e e mmmmmee e e e o - LTTRS
A- ESVRDSLHSWCKRVKERSKHT - = = = = == = == m = e mmmmmmmmmme e meeee e oo RS
P- QRI RETI RGAEKATRRKRRHALYGEDDSTVR: = - = == = === === == e e e o TETST
P- QRVRET| NGAGKATRRKRRHALYGDDSTI R- - = - = = = m e e e e e oo - TETST

P- RRI RETMHGAGKDPRRRRKKHRGGEDDSTI R- - - - = === == - m s emm - TETST
. *

463
464
478
470
480
496
492
489
482
464
460
490
491
509
490
494
475
478
444
444
430
455
456
465
450
456
447
457
461
471
452
477
448
460
456
480
475
483



MO
TaM.C2- B1
HM.C2
QsM.OL
sM.C2
ZmVLOL
At MLC2
At MLOB
At MLO12
At MLCB
At MLO9
At MLO7
At MLOLO
At MLOB
ZmVLOB
osM.O4
ZmLCR
At MLCB
QsMLO7
ZmVLO7
sM.9
At MLOL3
HM_C3
QsM.O10
OsM.O3
ZnLC8
OsM.CB
ZmVLC8
OsM.CB
At MLOL
At MLOL5
PpM_OL
QsM.OL1
ZmLo4
At MLOA
At MLOL1
At MLOL4
M6

VHLLHKGVGR - - - SDDPQBAPTS- - - - - - - - - - - PRTQQEARDMYPVWWAHPVH - - - -
VHLLHKGVCR - - - SDDPQSTPTS- -« -- -« - - - - PRAVEEARDMYPVWVAHPVH - - - -
VHLLHKAGAR - - - SDDPQBVPAS- - - - - - - - - - - PRAEKEGEG- - - - - VQHPAR - - - -
VHLLQDHRAR - - - SDDPPSPI TV- - - - = - = - - - - ASPPAPEEDMYPVPAAAASR - Q -
VHLLHKQRVR - - - SEDPPSAPAS- - - - - - - - - - - PGFAGEARDMYPVPVAPWRPHG- -
VHLLHKYRGR - - - SEEPQSGPAS- - - - = - = - - - - PGR - ELGDMYPVADQHRLH - - - -
| HLLHNFNNR - - SVENYPSSPSP- - - - - - - - - RYSGHGHHEHQFPWDPESQHQEAETS- -
| HLLRNAPHK: - - RSRSVDESFAN- - - - - - - - - SFSPR- NSDFDSWPESQHET AETSNS
VHL L HNYNNRSL DQQTSFTASPSPP- - - - - RESDYSGQEHGHQHFFDPESQNHSYQRE- -
PKTGGDI ESA- - - SPANI TASVDV- - - < - = - - - - - KESDQSQSR- - - - DLLSGP- - - - - -
ATTLHRSKTT- - - GHSSNI | YYKQ- - - - = - = - - - - EDEEDENG- - - - - DLEAG - AEDAI

GATLLRSKTT- - - GHST- - ASYMB- = - = - = - = - - - NFEDQSME- - - - - DLEAEPLSPEPI

VRSLQRYKTT- - - PHSVMRYEGLDP- - - - - - - - - - - ETSDLDTDN- - - - EALTPPKSPPSF
- - - TGGSKHG - - GBGSPTAGGSP- - - - - - - - - - - TKADGDA: - - = - = === === c ==
VRHLHRYKTI - - - AHVG- ATGTLS- - - - - - - - - - - DSDCSDTDT - - PFASPTRLLI PPTK
VRHLHRYKTI - - - AHVGGVRSPLS- - - - = - = - - - - DPDYSDTDDTEPLSLQTRHLI PPAK
VQTEVASEFR - - - FSGRQBPI LQ- - - - - - - - - - - El Q QEKTER - - - - == - === - -

GGATTGATEGSNLQERPTSGPRRAA: - - - - PWRRRHHLPPTWERSSPSPPPTTTATTAAT
PGGDPNADSG - - - - READVTRRVA: - - - - KERSGSSRSMPVAPADE! VTVDDVAVAAAA
RHSTRGADDAADDAGGEDVDHHHHHH- - - - - GHHHHGHHHHEGSSAAAAAPDLEEI VATTS

------------------------------------------ SEAHRI EMQPTTPESYNV
TDASSSPI DE - - - - - - ANGG - === -mmmem | VQVINTRANSSVDQGTARL - - - -
QWGDSPVDE - - - - - - SNVG === e mmmmem e EVQVIT'SP- PTKSVQQGTARLI - - - -
G -CLGAAAG ------ (1] Y REG H QNMVE- - - - -
DASCLGTPAA - - - - - - AGRONE- - - - - - - - - GAAGWRLI AGRPSRPTQQPRSI SF- - - -
-- - EGSAGGG - - - - - - DTAGPS - --------- VKI EMVRRAAREGNDEAGVSI E- - - -
ASKDES! TNA - - - - - - DSAGPS- - - - ------- VKI EMAK- - AGEDVE! VGNTG - - - -
AMAGAGSTNG - - - - - - SSQPSS----------- | LQWRRAAASEEGSSNGGEDVRTNG-
NGDEGSSQAGPGPDSGSGSAPAAGP: - - - - GAGFAG QLSRVTRNNAGDTNNEI TPDHNN
ATQVGTSHDA - - - - - - TSPRPS- - - - - - - | QLNSLLGKGSSQUNQNPKEKSEI AHHD
NEEPHVTKKEHHL HVL GLDKQVDAG - - - - GHVWDI VPGTTQHL GQKHQHNDHNHLNGDD
VCSLDTTYEETDHETATVGTLSRT - - < = = - = - - - - VSATSLDEEL TVATVEDND - - - -
VCSLDTTY- ETDHETNTVCTLSRT - - < - < - - - - - - - ASATSLDDQLTWTVDD- - - - - - -
VCSLDTAT- | DERDEMIVGTLSRS- - - - - = == - - - - SSMISLN- Q T1 NSI DQAES| FGA
| ASLEEYD- - HQVL DVTETSFEQQRKQQEQGTTEL ELQPI QPRNDCVPNDTSSRVGTPLL
| ASVDEYN- - DQVLDVSETSPVQD- - - - - - - - NELELQLI RG - - - - ACGNSSSVETPI L

VCSL DDDDGDDEHGQFVETTPSRP- - - - - - - YLKI QL QPLRSGGXSARPGTPCHPGWGL

503
504
513
511
523
534
538
536
535
500

529
530
551
515
537
521
508
499
494
485
473
491
499
470
496
482
492
502
526
496
532
491
500
502
538
520
536



MO
TaM.C2- B1
HM_C2
QsM.OL
osM.C2
ZmvLOL
At M2
At MLCB
At M.O12
At MLOB
At MLO9
At MLO7
At MLOLO
At M.CB
ZmVLOB
QsM.O4
ZnvLo2
At MLO3
QsMLO7
ZnMLO7
M.
At M.OL3
HvM_C8
QsM.OL0
OsM.CB
ZnvLCB
OsM.CB
ZmVLC8
OsM.CB
At MLOL
At MLOL5
PpM_OL
osM.O11
ZmLo4
At MLOA
At MLOL1
At M.OL4
QsM.C6

- - RLNPNDRRRSASSSALEADI PS- - - - - = < = = = - = - - ADFSFSQG - - - = - = - - - - - 533
- - RLNPADRRRSVSSSALDVDI PS- - - = = = =« == == - = - - ADFSFSQG - - - = - < - = - - - 534
- - KVPPCDOARSASSPALDAH| PG- - - - - = - = = = = = - - - - ADFGFSTQR- - - - - = - - - - - 544
- LLDDPPDRRWWASSS- - - ADl AD- - - = - = = = = = = = - = - - SDFSFSAQR- - - = - = - = - - - 540
- FNRTDPDKRRAASSSAl QUDI AD- - - - - = - = = = = = - - - - SDFSFSVQR- - - - - = - - - - - 555
- - RLDP- ERVRPASSTAVNI DI AD- - - = = = = = = = = = - < - - ADFSFSMR: - - - = < - = - - - 563
THHS- LAHESSEP- - VLASVELPP---- | R- - - - - TSKSLRDFSFKK- - - - = - = == - - - - 573
NHRSRFGEEESEKKFVSSSVELPPGPGQ RTQHE! STI SLRDFSFKR: - - = - < - < - - - - - 583
| TDSEFSNSHHPQVDVASPVREEK- - - El VEH- - - VKVDLSEFTFKK- - < = < = < = = = - = - 576
D----RIQQQ-EMIFHNS - -« - = m o m e e e 542
EGHTLVRVGDQNTEI EYTGDI SPG- - - < = < =< == == = - = - NQESFVKNVPANDI D - - - - 569
ELVWKVEPNKTNTGETSRDTETDS- - - « - < = < = - = - = - - = KEFSFVKPAPSNESSQDR- - 593
QRSLDAGRAEVRVDVDSTPTPTPPE: - - - - - - - - = - - - RHDSFSFPR- LPAHNLQQK - - 580
QRSLDTERAEVRVNVVETAAAPSDV: - - - - < - < - = - - - LQDSFSFPRLLPPRHVPDK - - 565
Y o o 503
VGQGP- - - - = = = = = = mm e e 499
GGEDGHPPAPPPPPQGPRP- - - - - < - < =« =« =« < s o e e e e e e e e 504
QBENP- - - - = - = = m e m e e o 478
HHQNPKPVHVHAQGDSHT TEVAEDPGT! VNESQVRVGDRVPGNEENKS: - - - - - < - - - - - 580
------- DDEENBRI EQEI DRSL- - - - = - = == = = == === m = m e e e e e oo e oo oo 507
---------- EPSCl EKDV- - = - = <= == == === e e em e e e oo oo 50Q
AASSSSPQDGYTSRVEEYLSETYNNI GSI PPLNDE! El El EGEEDNGGRGSGSDENNGDA 562
RPWLSI SSPTTTI ELRSEPVETLSRSSSLP: - - - - SEKRV- - - < = = == =< === <o c oo 573
RPCAS| SS- TTFSRLQTETTDSLSRSSSLP: - - - - NRREG - = = = == == == == == == = - 554

PPLHSVSTQGSSHPM. QRQASSL SAPSSPSPRGEGMIRSMEMPGFASL TRTPGGSCPGTIG 596



MO e
TaM.2-BlL @ e
HM®  eeeeeeeas
OsMLOL  mmmmmmmmema-
GBM® 0 eemeemeeea-
ZMVLOL 00 eeeeemmeeea-
ALMO2 0 e eeeeea--
AMOE 00 meemmemmeaa-
At MOL2 0 e e e oo
AMOB 0 memeeeme-
AtMO9 e
At MLO7 0 eeeeeee--
AtM.OL0  meememee---
AtMLOB 0 eeeeeeee---
431, K@ - T,
GBMO4 0 e
31, 1 © 72
AtMLOB 0 e eeeeee--
OsML.O7  mmeeemeeee-
ZnMLO7 0 eeeeeeeeea-
OSML.® 0 emmmmmeeea-
At MLOL3  eeeeeeee--
HVM.O8  mmemmmemea-
OGsMLOL0  mmmmeemeee-
OBM.B 0 meeemeeeooa-
431, 0 - J
OBM.B 0 meeemeeeoa-
431, - T,
BM.OBE 0 eememmmeeea-
AMOL 0 ceeeeeeee---
AtM.OL5 ~ memmmeeee-
PpMOL e
OsMLOLl ~ mmmmmemeee-
31 1@ N
At MLO4 GETLLELFRRT- 573
At M.OL1 ~  meemeemee---
At MLOL4 e eeeeee -
CsM.CB AGTPTRLSDARN 608





