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F32
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F75

A BD D

A BD BDR DD

I

1091

Arizona2

Arizona2
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Hp5

Hp5

A BC C

A
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eva25

eva25

A BC C
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J

F56

F56

F56
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A BD D A BD D

E
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G1050F

G1050F
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partial
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L

Shi470_1
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26695

2492 AAGATTTCAATACTGGAAAAAATTCTGAACTATACCAATCCGTTAAGAATAGTGTAAATA
     || | ||||||  |||||||||||||||    |   || || || |    |   |  || 
2483 AAAACTTCAATGTTGGAAAAAATTCTGATAGGTCTGAACCCATTTACGCCACGATTGATG
     |  |  ||| |   | |     ||| | |||  |||||||||||||||| ||||||||||
2870 ATGATCTCAGTAAGGTAGGGCTTTCAGCTAGCCCTGAACCCATTTACGCTACGATTGATG

CL CR

D

MK M-03
MK M-05

K192

(same alignment in FGC146-1)

MK M-06,
FGC146-1,
F46, F18

A D

A A D

BD

BD BD

D

F92

DL

2783 ACCGGATTAACAAAATTGCATCAGCAGGTAAAGGAGTGGGCGGTTTCAGTGGAGCAGGGCGATC
     ||||||||||||||||||||||||||||||||  ||  | |          ||  | |     |
869  ACCGGATTAACAAAATTGCATCAGCAGGTAAACAAGCAGACTTCCCTTTGAGAAGAAGTGCTGC
            ||  |    |      |  |  || ||||||| ||||||||||||||||||||||||
2864 TTTACGCTACAATTGATTTTGATGAGGCAAATCAAGCAGGCTTCCCTTTGAGAAGAAGTGCTGC

F65

F32

F32

DL

DR

A BD D

A BD
DL

M

DR

F56

F26
K263

F17

MK F-02

F75

HPI-10

G1050A,
1091, Hp51

Shi470_1

F65

DL

Hpcnic-27

J-248

J-248

F32

J-187

HN-91

HN-91

26695

Alaska7

2748 CAACGAAGCTACATCAGCAATAAATAGAAAAATTGACCGGATTAACAAAATTGCATCAGCAGGTA
      ||| || || ||||||||||||||  ||||||||||||  | ||  || | |||   |      
369  TAACAAAACTGCATCAGCAATAAATGCAAAAATTGACCGACTCAATCAAGTAGCAAGTGGTTTGG
     ||   ||  |||   |    ||||||||||||||||||||||||||||| |||||||||||||||
2754 TACTCAAGTTGCTAAAAAGGTAAATGCAAAAATTGACCGACTCAATCAAATAGCAAGTGGTTTGG

BCR

DLBDR
F32

N

O

P

Q

R

A BD D

A BD BC C

A BC C

DL

A BC C

A BC CCLBC

A BD D

A BD DDL

A BD D

A
partial

BD D

A BD D

A BD D
DL

BDR

Alaska7

K262

J-248

J-187
Z4

HN-91

K262

K262

K262

J-248

2703 TTACGCTCAAGTTGCTAAAAAGGTGAGTGCAAAAATTGACCAACTCAACGAAGCTACATCAGCAATAAATA
     |||||||||||||||||||||| ||||||||||||||||||   | ||| ||  | ||||||||   ||  
2715 TTACGCTCAAGTTGCTAAAAAGATGAGTGCAAAAATTGACCGGATTAACAAAATTGCATCAGCAGGTAAAG
        |    ||| | |   |   || | |  |||||||||||||||||||||||||||||||||||||||||
2745 ACTCAACGAAGCTACATCAGCAATAAATAGAAAAATTGACCGGATTAACAAAATTGCATCAGCAGGTAAAG

BDR

DL

F32

HN-91

EPIYA motif

EPIYA motif

EPIYA motif

CM sequence

CM sequence

AR

AR

BL partial BDR

BDR

BDR

BL

DR

BCR

AR

BDR

partial BDR

BDR

753 GCCCATTTACGCTCAAGTTAATAAAAAGAAAATAGGACAAGCAACTAGCCCTGAAGAGCC
    |||||||||||||||||||||||||||||||| |      | || | |  |   || 
567 GCCCATTTACGCTCAAGTTAATAAAAAGAAAAAAAATGGTGTAAATGGAACCCTAGTCGG
        |   |  || |  |  | |||      |||||||||||||||||||||||||||||
381 TGGAAAAAATTCTGATCTCCAAAAATCCGTTAAAAATGGTGTAAATGGAACCCTAGTCGG

EPIYA motif EPIYA motif
AR

747 GCCTATTTATGCTCAAGTTAATAAAAAGAAAACAGGACAAGCAACTAACCCTGAAGAGTCCATTTACGCT
    ||||||||||||||||||||||||||||||||  ||   |      | ||  |  |        |   |
564 GCCTATTTATGCTCAAGTTAATAAAAAGAAAAATGGTGTAAATGGAACCCTAGTCGGTAATGGGTTGTCT
        | || || || |   ||       || |||||||||||||||||||||||||||||||||||||||
381 AAAAAATTCTGATCTACAAAAATCTGTTAAGAATGGTGTAAATGGAACCCTAGTCGGTAATGGGTTGTCT

EPIYA motif AR EPIYA motif

307 CAAGTTAATAAAAAGAAAGCAGGACAAGCAGCTAGCCCTGAAGAGCCCATTTATGCTCAAGT
    |||||||||||||||||| ||||||||  |||     |   |  || ||   |   |    
154 CAAGTTAATAAAAAGAAAACAGGACAAAAAGCAGAAGCCACAACGCTCACCAAAAATTTTTC
      |            ||          |||||||||||||||||||||||||||||||||||
1   GGAACCCTAGTCGGTAATGGGTTGTCTAAAGCAGAAGCCACAACGCTCACCAAAAATTTTTC

BLAR EPIYA motif

780 TGAAGAGCCTATTTACGCTCAAGTTGCTAAAAAGGTGAGTGCAAAAATTGACCAACTCAACGAA
    |||||||||||||||||||||||||||||||||      | || | ||     ||       |
609 TGAAGAGCCTATTTACGCTCAAGTTGCTAAAAAAAATTTTTCAGACATCAGGAAAGAATTGAAC
              |   | ||   |      |  |||||||||||||||||||||||||||||||||
438 GTTGTCTAAAACAGAAGCCACAACGCTCACCAAAAATTTTTCAGACATCAGGAAAGAATTGAAC

EPIYA motifBL BDR

AL

806 GCCCTGAAGAGCCCATTTACGCTCAAGTTGCTAAAAAGGTGAGTGCAAAAATTGACCAACTCAACGA
    ||||||||||||||||||||||||||||||||||||  |      ||||  |   | ||        
614 GCCCTGAAGAGCCCATTTACGCTCAAGTTGCTAAAACAGAAGCCACAAAGCTCTCCAAAAATTTTTC
         | |       |           |  |||||||||||||||||||||||||||||||||||||
422 TGAGGGGAACCCTAGTCGGTAACGGGTTATCTAAAACAGAAGCCACAAAGCTCTCCAAAAATTTTTC

EPIYA motifBL BDR

2890 CCTGAAGAGCCCATTTACGCTCAAGTTGCTAAAAAGGTGAGTGCAAAAATTGACCAACTCAACG
     ||||||||||||||||||||||||||||||||| | |  |   |    |   |  |  |    |
2701 CCTGAAGAGCCCATTTACGCTCAAGTTGCTAAAGAAGCCACAACGCTCACCAAAAATTTTTCGG
                |  | | |    |  |   | ||||||||||||||||||||||||||||||||
2512 GGAACCCTAGTCGGTAATGGGTTATCTAAAACAGAAGCCACAACGCTCACCAAAAATTTTTCGG

EPIYA motifBL BDR

3031 ATTGACCAACTCAACGAAGCTGCATCAGCAATAAATAGAAAAATTGACCGGATTAACGAAATTGCATC
     ||||||||||||||||||||||||||||| | |||| |   || ||      |   ||  | ||  |
2749 ATTGACCAACTCAACGAAGCTGCATCAGCTAAAAATGGTGTAAATGGAACCCTAGTCGGTAATGGGTT
         |  |     |   |     ||||| |||||||||||||||||||||||||||||||||||||||
2467 GGAAAAAATTCTGATCTACAAAAATCCGTTAAAAATGGTGTAAATGGAACCCTAGTCGGTAATGGGTT

BDR DL

1369 GGGCTTTCAAGGGAACAAGAATTGACTCGTAGAATTGGCGATCTCAATCAGGCGGTATCAGAAGCTAAAA
     |||||||||||||||||||||||||||||||||| ||| |              ||     | |    |
874  GGGCTTTCAAGGGAACAAGAATTGACTCGTAGAAATGGTGTAAATGGAACCCTAGTCGGTAATGGGTTAT
     ||          || | | ||    |   || ||||||||||||||||||||||||||||||||||||||
379  GGAAAAAATTCTGATCTACAAAAATCCGTTAAAAATGGTGTAAATGGAACCCTAGTCGGTAATGGGTTAT

CM sequence

3049 ACATCAGCAATAAATAGAAAAATTGACCGGATTAACAAAATTGCATCAGCAGGTAAAGGAGTG
     ||||||||||||||||||||||||||||||||    ||       ||   |    |||     
2770 ACATCAGCAATAAATAGAAAAATTGACCGGATCGGTAATGGGTTGTCTAAAACAGAAGCCACA
      |      ||    |  |||      ||   ||||||||||||||||||||||||||||||||
2491 TCCGTTAAAAATGGTGTAAATGGAACCCTAGTCGGTAATGGGTTGTCTAAAACAGAAGCCACA

BDR DL

505 GAAGCTACATCAGCAATAAATAGAAAAATTGACCGGATTAACAAAATTGCATCAGCAGGTAA
    ||||||||||||||||           |           |  |   |  |   |     |  
253 GAAGCTACATCAGCAAATGGGTTGTCTAAAACAGAAGCCACAACGCTCACCAAAAATTTTTC
    | | |   |   |  |||||||||||||||||||||||||||||||||||||||||||||||
1   GGAACCCTAGTCGGTAATGGGTTGTCTAAAACAGAAGCCACAACGCTCACCAAAAATTTTTC

BDR DL

3087 AATTGACCGGATTAACAAAATTGCATCAGCAGGTAAAGGAGTGGGCGGTTTCAGTGGAGCAGGGCGA
     |||||||||||||||||||||||||||||  || |||      |        |     |
2733 AATTGACCGGATTAACAAAATTGCATCAGTTGGAAAAAATTCTGATCTACAAAAATCCGTTAAAAAT
     |   ||    |  | |             ||||||||||||||||||||||||||||||||||||||
2436 AGCCGAACTCAAAAGCTTGTCATTGGATCTTGGAAAAAATTCTGATCTACAAAAATCCGTTAAAAAT

DL

1319 CTAAAACAGGTCATTTTGACAACCTAGAACAAAAGATAGATGAACTCAAAGATTCTACAAAAAAG
     |||||||||||||||||||||||||||||||||||| |   | ||    || |    |  || ||
938  CTAAAACAGGTCATTTTGACAACCTAGAACAAAAGAAAACAGGACAAGCAGCTAGCCCTGAAGAG
       | |     |  || ||   |  |  |  |||||||||||||||||||||||||||||||||||
557  ACACAGAGCCTATTTATGCTCAAGTCAATAAAAAGAAAACAGGACAAGCAGCTAGCCCTGAAGAG

EPIYA motif EPIYA motifAR BL

CM sequence
3097 GAGGCAAATCAAGCAGGCTTCCCTTTGAGAAGAAGTGCTGCAGTTAATGATCTCAGTAAAGTAG
     ||||||||||||||||||||||||||||||||||  |        ||   |  |         |
2899 GAGGCAAATCAAGCAGGCTTCCCTTTGAGAAGAAAGGTGAGTACAAAAATTGACCAACTCAACG
        | | |         |   |   |    | ||||||||||||||||||||||||||||||||
2701 CCTGAAGAGTCCATTTACGCTCAAGTTGCTAAAAAGGTGAGTACAAAAATTGACCAACTCAACG

BDR

DR

EPIYA motif

CM sequence

262 GCAGCAAGTGGTTTGGGTGGTGTAGGGCAAGCAGCGGGCTTCCCTTTGAAAAGGCATGATAAAG
    ||||||||||||||||||||||||||||||||    |     |       |        |    
253 GCAGCAAGTGGTTTGGGTGGTGTAGGGCAAGCG-TTGATGATCTCGGCGGACCTTTCCCTTTGA
        ||  | |    |      |        || ||||||||||||||||||||||||||||||
349 CTTTCAGCTAGCCCTGAACCCATTTATGCTACGATTGATGATCTCGGCGGACCTTTCCCTTTGA

CREPIYA motif

BCR

138 CATTTATGCTAAAGTTAATAAAAAGAAAACAGGGCAAGCAGCTAGCCCTGAAGAACCCATTTAC
    |||||||||||||||||||||||||||||||||||||||||   ||            |   | 
138 CATTTATGCTAAAGTTAATAAAAAGAAAACAGGGCAAGCAGTGGGCTTCCCTTTGAAAAGGCAT
    || | |      |  |  |           ||||||||||||||||||||||||||||||||||
243 CAATCAAATAGCAAGTGGTTTGGGTGGTGTAGGGCAAGCAGTGGGCTTCCCTTTGAAAAGGCAT

EPIYA motif

CM sequence

BLAR

BCR

255 CATTTATGCTAAAGTTAATAAAAAGAAAGCAGGGCAAGCAGCTAGCCCTGAAGAACCCATTTACACT
    |||||||||||||||||||||||||||||||||||||| |||  ||            |   |   |     
135 CATTTATGCTAAAGTTAATAAAAAGAAAGCAGGGCAAGTAGCGGGCTTCCCTTTGAAAAGGCATGAT
    |  | |      |     |  |      | |||||||| ||||||||||||||||||||||||||||
360 CGATCAAATAGCAAGAGGTTTAGGTGGTGTAGGGCAAGCAGCGGGCTTCCCTTTGAAAAGGCATGAT

BL EPIYA motif

CM sequenceBCR

AR

158 AAAGTTAATAAAAAGAAAGCAGGACAAGCAGCTAGCCATGAAGAACCCATTTACGCTCAAGTT
    ||||||||||||||||||||||| |||||||||               |       | |    
164 AAAGTTAATAAAAAGAAAGCAGGGCAAGCAGCTGCGGGCTTCCCTTTGAAAAGGCATGATAAA
    | ||  | |     |   |  |       ||| ||||||||||||||||||||||||||||||
260 ATAGCAAGTGGTTTGGGTGGTGTAGGGCAAGCAGCGGGCTTCCCTTTGAAAAGGCATGATAAA

CLBCR

EPIYA motifBLAR

283 AGAAGTGCTAAAGTTGAAGATCTCAGTAAGGTAGGGCGATCAGTTAGCCCTGAACCCATTTA
    |    ||||||||||||||||||||||||||| ||  |   ||      | |    |  ||
217 AAGCATGCTAAAGTTGAAGATCTCAGTAAGGTCGGTGGTGTAGGGCAAGCGGGCTTCCCTTT
    |   |         | |||     |||    |||||||||||||||||||||| ||||||||
151 ATTGACCAACTCAATCAAGCAGCAAGTGGTTTCGGTGGTGTAGGGCAAGCGGGATTCCCTTT

EPIYA motif

BCR CLCM sequence

CLCM sequence

2822 TTGACCGGATTAACAAAATTGCATCAGCAGGTAAAGGAGTGGGCGGTTTCAGTGGAGCAGGGCGA
     ||||||||||||||||||||||||||||  | |||   |   |   |  ||     |||     |
2786 TTGACCGGATTAACAAAATTGCATCAGCTAGAAAAATTGACCGGATTAACAAAATTGCATCAGCA
         |           |   |||     ||||||||||||||||||||||||||||||||||||
2750 AACTCAACGAATCTGCATCAGCAATGAATAGAAAAATTGACCGGATTAACAAAATTGCATCAGCT

DLBDR

DL

592 AAAATAGACCAACTCAACGAAGCTACATCAGCAATAAATAGAAAAATTGACCGGATTAACAAAAT
    ||||| |||||||||||||||||||||||||||| ||      || |  ||     ||       
559 AAAATTGACCAACTCAACGAAGCTACATCAGCAAAAATAGACCAACTCAACGAAGCTACATCAGC
    |     |  ||| |     ||         |||||||| ||||||||||||||||||||||||||
526 ATTTACGCTCAAGTTGCTAAAAAGGTGAGTGCAAAAATTGACCAACTCAACGAAGCTACATCAGC

BDR DL

BDREPIYA motif


