Alignment of human, rat and mouse BDNF genes
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—————— CAACCTGCCGCCTCCCCTCCCGTCCCTGCCT-TGGCCCGCGGCTCCGCTCTCCG
————————— ACTAGAGCGGATCCTCCCCTCCTAGCCTATACCTCTTCGCTCAGAGATCTA
AGCTGGGAGACTAGCGCCGATCTTCCCCTCCTAGCCTACACCTTTTCGCTCAGAGCTC——

** ** * K*x*x *x*k * *kx*k*k X **

CGGCTCGCCTTCCG-ACTTAGCTGCGCACCGGGGCTGTTAACTCACATTTGGGAAGCCAT

GGGCTCGCAGGGCGGACCTAGCTGCACACAGAGGCTGTTAACTCTCATTTGAGAAGCCAT
——————— CAGGGCGGACCTAGCCGCGCACAGAGGCTGTTAACTCTCATTTGAGAAGCCAT

KA KAk KAXkEAA AKhk KAXxAh Kk AEAEAXAAXAAAXAAA dhAkhAkkh kdhxdxhAihik

AACCCATTAGAGCAAACGCAGTCATAACTTCATTCAACTCA-GCCGCTCGAGAGCTCGGC

AAGCCATTAGAGCAAACGCAGTCATAACTTCATTCAACTCAAGCCGCTTGAGAGCTTGGC
AAGCCATTAGAGCAAACGCAGTCATAACTTCATTCAACTCAAGCCGCTTGAGAGCTTGGC

*xx *xx *xxk

TTACACAGGTTCCTGTGGGCAACTAGTGGCTCGCCTTGGTGCCTCTCGCCTAGTCATCAG

TTACACCGGTTCCTGTGGGCAACTAGTGGCTCGCCCGGGTGCCTCTCGCCTAGTCATCAG
TTGCACAGGTTCCTGTGGGCAACTAGTGGCTCGCCCGGGTGCCTCTCGCCTAGTCATCAG

*K* Kxk Khkhkkk

*h Kk *hKhkhk *k Kk

TACCTAAGAGGAAAAGGGAAAGTTGTTGGGCTGGTTCGCGCTTCGACGCATGCAGATGTT

TCCCTAAGAGGAAAAGGGAAAGTTGTGGGGCTGATGCGCTCTTCGATTCACGCAGTTGTT
TCCCTAAGAGGAAAAGGGAAAGTTGTGGGGCTGATGCGCTCTTCGATTCACGCAGTTGTT

* Kkk * *hkhk KXk Akk *k Khkkkh Khkk

CCCAAGGACAAGTCACTTACTCGCCCCCC—=———=—- TCCCCCCAGTCCCCATTTGATCA

CCCTAGAACAAGTCACTCCTGCTCCATCA--==———-- CCCCTCCCCCCCCATTTGATCA
CCCTAGAACAAGTCACTCCCGCTCCATCACCCAGCCCCCCCCCCCCCTCCCATTTGATCA

*k*k Kk FhIAXAAkALk * ** * *k*k*k * RACECE R o R e

TCACTCACGACCTCATCGGCTGGAGACCCTTAGTCATGATGGGGGAGGGGGAGGGGCACG

TCACTCACGACCACGTCCGCTGGAGACCCTTAGTCATGGTGGGGGAGGGG-—---~- CACG
TCACTCACGACCACGTCCGCTGGAGACCCTTAGTCATGGTGGGGGAGGGG-————- CACG

AEXEAXEAIAXAALAAA K KA AAXXAXXAAXAXAXAAXAAAXAAAXA dAhkXxhihiAiihikx

AACTTTTCTAAGAAGTTTCCTTTTTTTACCCAGAGAGTCACAGTGAGTCGGTCACGTAAA

AACTTTTCTAAGAAGTTTCCTTTTT--ACCAAGGGAGTCACAGTGAGTTGGTCACGTAAC
AACTTTTCTAAGAAGTTTCCTTTTT--ACCAAGGGAGTCACAGTGAGTTGGTCACGTAAC

*xx *xk Kk *xx

CAGCG-AGGTTAGTCGTCGCCGTTGCCGCCCCCCACCCCCTCCCT——————=—————— GC

TGGCTCAGAGAGGCTGCCCTGGCCCCCTCCCCTCGCCCCCTCCCCTCGLCCCeCcTCeceaC

TGGCTCAGAGAGGCTGCCCTGGCCCCCTCCCCTCGCCCCCTCCCC ————————————— GC

**x **x * * * * ** AR R **
v o 000

TGCGCTTTTCTGGTATTATTATTAAAGCGGTAGTCTGCCGGCGCTGATAAGCAACAAGTT

TGCGCTTTTCTGGTATTCTTATTAAAGCGGTAGCCGGCTGGTGCAGGAAAGCAACAAGTT
TGCGCTTTTCTGGTATTCTTATTAAAGCAGTAGCCGGCTGGTGCAGAAAAGCAACAAGTT

* *k Kk Kk X E R R e S e

CCCCAGCGGTCTTCCCGCCCTAGCCTGACAAGGCGAAGGTTTTCTTACCTGGCGACAGGG
CCCCAGCGGTCTTCCCGCCCTAGCCTGACAAGGCGAAGGTTTTCTTACCTGGCGACAGGG
CCCCAGCGGTCTTCCCGCCCTAGCTTGACAAGGCGAAGGGTTTCTTACCTGGCGACAGGG

R R e S

*kk X *hhk Khkhkk *h Kk

AAATCTCCCGAGCCGAATTCAGCTTCGCCGGAGCCCCAGGTGTGACCTGCGTAGTGGGCA
AAATCTCCTGAGCCGAGCTCATCTTTGCCACAGCCCCAGGTGTGACCTGAGCAGTGGGCA
AAATCTCCTGAGCCGAGCTCATCTTTGCCAGAGCCCCAGGTGTGACCTGAGCAGTGGGCA
E SR o o S S *khk*k *kkh Kkhk AEAEAAXAIAAAAAkAAAAXAE * Kkhkhihik
v
AGGGAGCGGTGTGCAGGCTGAGTTTTTTTTTTTACAGGGGTACCCTGAAACTCC-TCACT
AAGGAGCGGCGTGCAAATTGGATTATTTGT---ATGGGGGTACTCTGAAACTCCCTCACT
AAGGATCGGCGTGCAAATTGGATTATTTTT———ATGGGGGTACTCTGAAACTCCCTCACT

* KhKk Kdkk Khkkkk *x **x *kk * *xx

TTCTCTGGGAACTTTCAGTGCCAGGACCCAGTAACGGGCGGTTAGAAGGCAGCCCTAGGA
TTTTCTGGGAACTTTTTGTGCTAGGGCGCAGTGACAGGCGTTGAGAAAGCTGCTTCAGGA
TTCTCTGGGAACTTTTTGTGCTAGGGCTCAGTGACAGGCGTTGAGAAAGCTGCTTCAGGA
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*x *

*khkk KX X * XKk *kk X ** Xk E =3

AACACCTGCTACATAGCAGGGCAGTTGGGCAATCATTGGTAACCTCGCTCATTCATTAGA
AACGCCCGCTATATAGCAGGGCAGTTGGACAGTCATTGGTAACCTCGCTCATTCATTAGA
AACGCCCGCTATATAGCAGGGCAATTGGACAGTCATTGGTAACCTCGCTCATTCATTAGA

*Kxk Kk *xx *xx

ATCACGTAAGAACTCAAAAGGAAACGTGTCTCTCGGAGTGAGGGCGTTTGCGTAAATCTA
ATCACGTAAGAACTCAAAGGGAAACGTGTCTCTCAGAATGAGGGCGTTTGCGTAAATCTA
ATCACGTAAGAACTCAAAGGGAAACGTGTCTCTCAGAATGAGGGCGTTTGCGTAAATCTA

AEXEAXEAAXKXALXEAAXAEAXAXAAKXL AXEAXXAXAAAXAAXAAA AKX *hk XX AXAAXAAXAXAAXAAAXALAXAAdx

TAGGTTTTTCGACATCGATGCCAGTTGCTTTGTCTTCTGTAGTCGCCAAGGTGGTTGAGA
TAGGTTTTTCAACATCGATGCCAGTTGCTTTGTCTTCTGTAATCGCCAAGGTGGATGAGA
TAGGTTTTTCAACATCGATGCCAGTTGCTTTGTCTTCTGTAGTCGCCAAGGTGGATGAGA

* kK * kK

GTTTAAGCTT-GCGGATATTGCAAAGGGTTATTAGATTCATAAGTCACACCAAGTGGTGG
GTTGAAGCTT-GCGGATATTGCAAAGGGTTATTAGATTCATAAGTCACACCAAGTGGTGG
GTTGAAGCTTTGCGGATATTGCGAAGGGTTATTAGATTCATAAGTCACACCAAGTGGTGG

**x*k *kx*kkk X

* Kk R R *h Kk

GCGATCCACTGAGCAAAGCCGAACTTCTCACATGATGACTTCAAACAAGACACATTACCT
GCGATCCACTGAGCAAAGCCGAACTTCTCACATGATGACTTCAAACAAGACACATTACCT
GCGATCCACTGAGCAAAGCCGAACTTCTCACATGATGACTTCAAACAAGACACATTACCT

TCCAGCATCTGTTGGGGAGACGAGATTTTAAGACACTTGAGTCTCCAGGACAGCAAAGGC
TCCAGCATCTGTTGGGGAGACGAGATTTTAAGACACT-GAGTCTCCAGGACAGCAAAGCC
TCCTGCATCTGTTGGGGAGACAAGATTTTAAGACACT- GAGTCTCCAGGACAGCAAAGCC

*xxk *xx

*hKkk

ACAATHGTGAGTAGCAATAAAACCTGCATTATAATTGAAAAA---TCTTGACATGTTGCT
ACAATHGTGAGTAGCAATAAACCCTGCATTATAATTGAAAAAAAATCTTGACATGTTGCC
ACAATHGTGAGTAGCAATAAACCGTGCATTATAATTGAAAAA---TCTTGACATGTTGCC

AEXEXAXEIAXKXAXAAAXAAAXAAXAXAA AKX K* AXAXAAXAAAXAAAXAAAkhAixhkkx R ok

TAACAACGGGCATATCACGGCTCTTCCTAGCACTTCACACGCCAAAGAACAGCAGCTACT
TAACAACAGGCATATCACGGCTCTTCCTAGCACTTCACACGCCAAAGAACAGCAGCTATT
TAACAACAGGCATATCATGGCTCTTCCTAGCACTTCACACGCCAAAGAACAGCAGCTATT

* kK * kK

CAGGCCAGGGGAATCGGGTTTTTACACAGTGCAACTTTAATTGGAATCATTTGAGATTTG
CAGGCCAGGG-AATCGGGTTT--ACCCACTGCAACTTTAATTGGAATCATTTGAGATTTA
CAGGCCAGGGGAATCGGGTTT--ACCCACTGCAAGTTTAATTGGAATCATTTGAGATTTA

** X%

*hhxhkhkkkhk K R e * kK

ACACAGCTATGTGGAACTGCGTGGAACAAACTTGGAGCTGGGTGGGGGGGTGTGTGTTAT
ATACAGCAGCATGATACTGCGTGGAACAAACTTGGGACTGGA---GGGGGT---TGTTAT
ACACAGCAGTGGGGAACTGCGTGGAACAAACTTGGAACTGGA———GGGGGT———TGTTAT

* KAk kk * kX * XXk * kX

ATTGGTTGTTCAAGGCTGATGCTTGTCTCTCAGCAGTCTTGCATTCTATTCTTTTCCTTA

ACTGGCTTTTCAAAGCTGATGCTTGTCTGACAACCGTCTTGTATTGCATTCTTTGCTTTA
ACTGGCTGTTCAAAGCTGATGCTTGTCTGACAACCGTCTTGTATTCCATCCTTTGCTTTA

* **k*k * *x*x ** K FhkIkkik *k*k *K* FHkkk K Kh*%k

*h Kk

ATGTGTATGGTGTATGATCATATTCTATGATTTATATGTGGGCATGTAATTGACATTTGC

CTGT--ATGGTGTGTGAGCATATTGTATGATTTATATGTGGGCATATAATTGACATCCGC
CTGT--ATGGTGTGTGAGCATATTGTATGATTTATATGTGGGCATATAATTGACATCCGC

*xx AEEAAXEAKA Ahkk KAEAXAXAAKLX AXAXXAAXAAXAXAAAXAAAXAA dAXxkhhhxiAiihik *x

AAGGGGGTTAATTTCCATCTAAAAACAATAATGCTGTTAGAGGTTGGGGTTAGGGGGTGG

AAGGGGGTTAATTTCAATCTAAAAACATTAATGTTCTTAGAGTTTGGGGCTAGGGGGTGG
AAGGGGGTTAATTTCAATCTAAAAACAATAATGTTATTAG——TTTGGGGCT——GGGGTGG

* kK

AGTGGGGGTAAGGGTGGGGTAAACACTGGGAGTTTAGGTGTAGATGGGGGGTGGGGTTGG
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AG--AGGGTAAGAGTGGAGTAGAGACTAAGAGTTTAGGTGAGGATAGGGGTGGAGTTGGG
AG--AGGGTAAGAGTGGGTTAGAGACTAAGAGTTTAGGTGAGGATAGTGGTGGAGTTGGG

*x *Ahkhkkhhkkh Khkk ** K Xkkx E R e *kk Kk K% * X K* K%

GGGGAGAGAAATAAGTCAGAAGTGCATATCACCGGT--AATGGGTAATCCTCTCGTAGAA

GGAGAGAGGAATAAGTCAGAAGTGCCTATCTATAATGAAATGGGTAATGCTCTCATACAT
GGCGAGAGGAATAAGTCAGAAGTGTCTATCTATAATGAAATGGGTAATGCTCGCATACGT

*xx * *hIdkkhkkhdkkhk *khkk * X%

GAAAAGGTTCTCATCAACATGTGATCAACTATTAACAGGATGGCTTTGGCAAAGCCATCC

GGAAAGGGTCTCATCAACATGTGATCAACTATTAACAGGATGGCTTTGGCAAAGCCATCC
GGAAAGGGTCTCATCAACATGTGATCAACTATTAACAGGATGGCTTTGGCAAAGCCATCC
K KEAEXEAKE AEEAAXAEAAXAXAAAXAAXAXAAXAAAXAAXAAAXAAAXAAXAAAXAAAXAAAXAAXAAAXAALAXAAXX
v \A4
GCACGTGACAAACCGTAAGGAAGTGGAAGAAACCGTCTAGAGCAATATCAAGTATCACTT

GCACGTGACAAAACGTAAGGAAGTGGAAGAAACCGTCTAGAGCAATATCAAGTACCACTT
ACACGTGACAAAACGTAAGGAAGTGGAAGAAACCGTCTAGAGCAATATCAAGTACCACTT

* kK * kK

v v v

AATTAGAGA----TTTTTAAGCCTTTTCCTCCTGCTGTGCCGGGTGTGTAATCCGGGCGA
AATTAGAGAATATTTTTTTAACCTTTTCCTCCTGCTGCGCCGGGTGTGTGATCCGGGCGA
AATTAGAGAATATTTTTTTAACCTTTTCCTCCTCCTGCGCCGGGTGTGTGATCCCGGAGA

*kh*kk*k * Kkh*kk*%x *k*k Fhkhikik ** **

TAGGAGTCCATTCAGCACCTTGGACAGAGCCAACGGATTTGTCCGAGGTGGCGGTACCCC

GCAGAGTCCATTCAGCACCTTGGACAGAGCCAGCGGATTTGTCCGAGGTGGTAGTACTTC
GCAGAGTCCATTCAGCACCTTGGACAGAGCCAGCGGATTTGTCCGAGGTGGTAGTACTTC

CA&GTAGTCTTCTTGGCCCCGCTGTAAAGCCAACCCTGTGTCGCCCTTAAAAAGCGTCTT

ATCCAQGTATTCTTTTCCTCGCTGTCAAGCCAACCCGGTGTCGCCCTTAAAAAGCGTCTT

**x *

ATCCAgGTATTCTTTTCCTCGCTGTCAAGCCAACCCGGTGTCGCCCTTAAAAAGCGTCTT

V¥V Voo v v o o
TTCTGAGGTTCGGCTCACACTGAGATCGGGGCTGGAGAGAGAGTCAGATTTTGGAGCGGA

TTCCGAGGTTCGGCTCACACTGAGATCGGGGCTGGAGAGAGAGTCAGATTTTGGAGCGGA
TTCCGAGGTTCGGCTCACACCGAGATCGGGGCTGGAGAGAGAGTCAGATTTTGGAGCGGA

FEEE AEAXAXEAAXAAAXAXAEAA AAXXAXAAXAAXAAAXAAAXAAXAXAAXAAAXAAXAXAAXAAAXAAAXAAdX

GCGTTTGGAAAGCGAGCCCCAGTTTGGTCCCCTCATTGAGCTCGCTGAAGTTGGCTTCCT

GCGTTTGGAGAGCCAGCCCCAGTTTGGTCCCCTCATTGAGCTCGCTGAAGTTGGCTTCCT
GCGTTTGGAGAGCGAGCCCCAGTTTGGTCCCCTCATTGAGCTCGCTGAAGTTGGCTTCCT
E E x ***x ***x
i v
AGCGGTGTAGGCTGGAATAGACTCTTGGCAAGCTCCGECTTGGTATACTGGGTTAACTTT
AGCGGTGTAGGCTGGAATAGACTCTTGGCAAGCTCCGRGTTGGTATACTGGGTTAACTTT
AGCGGTGTAGGCTGGAATAGACTCTTGGCAAGCTCCGEGTTGGTATACTGGGTTAACTTT

R R R

*h Kk *hKhkxk *h Kk

GGGAAATGCAAGTGTTTATCTCCAGGATCTAGCCACCGGGGTGGTGTAAGCCGCAAAGAA
GGGAAATGCAAGTGTTTATCTCCAGGATCTAGCCACCGGGGTGGTGTAAGCCGCAAAGAA
GGGAAATGCAAGTGTTTATCACCAGGATCTAGCCACCGGGGTGGTGTAAGCCGCAAAGAA

TAAGCACCAGGGCGGGGACCCCTTGCATCCCCAATTCTTGAGCTATTTTGATACT--G
GTAAGCACCGGGGCGGGGACCC--TGCATCCCCAATTCTTGAGCTATTTTGATACTCGA
GTAAGCACCGGGGCGGGGACCC——TGCATCCCCAATTCTTGAGCTATTTTGATACTCGA

* kK * kK

TCTTCCGGAGAGGACGCGTGGTGGAGGGGAGGAGGTAGAGGGAGAGCATGAGAGGGGGTT
TCTTCCGGAAAGGACGCGTAGTGGAGCGGAGGAAGTGGAGGGAGAGCCTGAGAAATGGTT
TCTTCCGGAAAGGACGCGTAGTGGAGAGGAGGAAGTGGAGAGAGAGCATGAGAAATGGTT

AEEAAXKAXAXAA KEAAAXAXAAXA XAXXxAXx dXxAhkxdxkh *khk *khx*k *hhkxihkhk *Xxkkxk E

GTTTCTTGGTATTTGCCCAGTTTGAATTGCCCTAGGTGAGAACCCTGGGGCAAAGGGAGA
GTTTCTTGGTATTTGTCTAGTTTAAATTGACCTAGGTGAGAACC-TGGGGCAAATCGAGG
GTTTCTTGGTATTTGGCTAGTTTAAATTGACCTAGGTGAGAACC TGGGGCAAATCGAGG

* kX * *x*k
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AAGAAAAAAAAGAAACTCAGTCTTCCTGCGGATATAATGAGTTTAGTTAACTTGGACCTG

TTGGG-————- GAAGCTCAAGCTTCCTGCGGATATAATGAGTTTAGTTAACTTGGAACAG
TGGAG--—--- GAAGCTCAATCTTCCTGCGGATATAATGAGTTTAGTTAACTTGGAACTG
* *xx * X x B ok o * *

CAAATGTCTGATTCAAATGTAAGATTTATCTCTCTTTTTCTCCTCTTCACCTCCCTCTTT
CAAATATCTGATTCAAATGTAAGATTT----CTCTCATTTCCCCCTTTCCCTCCCTCTTT
CAAATATCTGATTCAAATGTAAGATTT----CTCTCATT-CCCCCTTTCCCTCCCTCTTT

*xx *x ** KKk R R R o e

TCCGTTCTCTTTGCTGGTGTGT-—-GTGTGTGTGTGTACAGTAGATTCATTACTAATTAT
TCCGTTCTTTTTGCTTGTGTGTGGTGTGTGTGCGTGTACAGTAGATTCATTACTAATTAT
TCCGTTCTTTTTGCTTGTGTGTGGTGTGTGTGCGTGTACAGTAGATTCATTACTAATTAT

KhkkAkkhkkhk *hkhkkkhkik XAk hkk AEAEAIAXEAL AAAAXAAXAXAAXAAAAAXAXAXAAAXxAhAihAhi*k

GAAGCTTTT-GCAAAACATTCGAATTCCTAAAATTTGACTTTGTAGCATTTAGAATCAGG

GAAGCTTTTTACACAACATTCGATTTCCTAAGATTTGACTTTGTACCATTTAGAATCAGA

GAAGCTTTTTACACAACATTCGATTTCCTAAGATTTGACTTTGTACCATTTAGAACAAGA

CGGTGGAGGTGGTGTGCGGTGGGGA--GAGGAGGTGGAGGTTGGGAAGAGGGAAGGAGGT

GGATGGAGGGAGTGTGCAATGGGGAAAGGGGAGGTGGAGGCTGGGA-GAGGGAAGGAGGT
GGATGGAGGGAATGTGCAGTGGGGAAAGAGGAGGTGGAAGCTGGGA GAGGGACGGAGGT

ECE = = *xx * * *x*

* kK kX

AAAGCTAAACCTCCAACACAAAAAAATGAATCAAGGTAATTTCAGCTCTTCTAGTGAGAA

TA-GCTAAATATCCAC----- AAAAATGAATCAAGGTAATTTCAGCTCCTCTAGTGAAGA
TA-GCTAAATACCCAC-—--- AAAAATGAATCAAGGTAATTTCAGCTCCTCTAGTGAGGA
* KhAkkkk *hxk *xx B o o

GGATTCATTCTCTCTGTATCCCTCCCTCCCTCTCTTTCCCCC-TCCCTCCCTCCTTCCCG

GGATTCATTCTTTCGGTATCCCTGCCTCCCTCTCTTTCCCCC-TCCCTCCCTCCTTCCCG
GGATTCATTCTCTCGGTATCCCTGCCTCCCTCTCTTTCCCCCCTCCCTACCTCCTTCCCG

*x *xx *xx

v v o
CCCCCCTTCTTCCACCCCGCCCCCTCCTCCAGCCTCCATCCCTCCCTCATTCTATCTCTT

CCCCCCTTCTTCTACCCCGCCCCCTCCTCCTGCCTCCATCCCTCCCTCATTTTCTCTCTA
CCCCCCTT-TTCCACCCCGCCCCCTCCTCCTGCTTCCATCCCTCCCTCATTTTCTCTCTA

AEEAAXKAAKX *hAh AEAXAXXAAXAAXAXAAXAXAAXAA *h XAXAAXAXAAXAXAAXAAAXA*xdk X *hxihkxk

CCTCTCCGTCGCCCTCGC--TCCTCGCTGGATGCTTCTTTCT—=-—- GGGTTTTCTTTTT

CCTCTCCATCGCCCTCACGATTCTCGCTGGATAGTTCTTTATGTTTTGGGTGATTTTTGT
CCTCTCCATCGCCCTCACGATCCTCGATGGATAGTTCTTTATGTTT GGGTGATTTTTTT

*hhkhk X *hkx * Kkk X

L —— CCCTTCTGTCCTCCCTCCCCG
TTTTTGTTIGTTIGGTTTTTTTTTTTTTTAATTTTTACCCCTTTCTATTTTCCCTCCCCG
8 ACCCCTTTCTATCATCCCTCCCCG

** K*x*k

*h Kk

CGAGTTTCGGGCGCTGGCTTAGAGGGTTCCCGCTTTCTCAAGGGAAGGGGAGCTGCCGAG
AGAGTTCCGGGCTCTGGCTTGGAGGGCTCCTGCTTTCTCAAGGGAAGGGGAGCCGCTGAG
AGAGTTCCGGGTGCTGGCTTGGAGGGCTCCTGCTT-CTCAAGGGAAGGGGGGCCGCTGAG

* KXk *Kxk Khk * Kk x E = S

ACCGCGCTCCGCTCCCCAGCCGGGCCGGATGCCTCACTGAGCCCAGGTCCGAGTCAGTCG
ACTGCGCTCCACTCCCT-GCCGGGCTGGATGCTTCATTGAGCCCAGGTCCGAGTCAGGCG
ACTGCGCTCCACTCCCT- GCCGGGCCGGATGCTTCATTGAGCCCA GTCCGAGTCAGGCG

*x *xxk *x

GGGTAACTCAGGGAAAGGGGAGC----CTCCGCCTGGGAGTAGAAGGTCCTTTCCGGACC
GGGTAACTCAGGGAAGGGGGGGGGAGGCTCCGCTCGGGAGTGGAAGGTCCTTTCTAGATC
GGGTAACTCAGGGAGGAGGGGGGT--GCTCCGCTCCGGAGTGGAAGGTCCTTTCTAGATC

R o R e **k*k KX E S E Rk I **x *

GAAGAG 3150
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GAAGAG 3135

Rk = =

--—-CCCCACCCTCGAATCACCTACCCCCACTCTGGTTAAAGCAGAAGACTTTTT--——--
CAACCCCACCCACCCCTCACC---CTAAATTTTGGTTAAAGATTTAAAAAAAAA-————-
——————— ACCCACCCCTCACC---CTAAATCCTGGTTAAGTATATATACATATATATATT

*x*kk * k= * * Bk ke * *

-ATTTATCTTGGCTGCCCTGGTTCGTTATTAAAAGGGTTAGCTTATACGTGTGTTTGCTG
-ATGTGTTGTTGCTGCC-TAGATGATGAAAGGTTTGGCTTCTGTGTGCGTGAGTTCGCTA
GATGTGTTGTTGCTGCC-TAGATAATGACAGGCTTGGCTTCTGTGTGCGTGAATTTGCTA

**x X * * *kkAkkkkhk KX K X * * **x x * * *kkk ** Kkk

GGGCTGGAAGTGAAAACATCTGCAAAAGCATGCAATGCCCTGGAACGGAACTCTTCTAAT
GGACTGGAAGTGGAAACGTCTACAAA-GCATGCAATGCCCTGGAACGGAATTCTTCTAAT
GGACTGGAAGTGAAAACATCTACAAA GCATGCAATGCCCTGGAACGGAATTCTTCTAAT

* kX *kxk

AAAAGATGTATCATTTTAAATGCGCTGAATTTTGATTCTGGTAATTCGTGCACTAGAGTG
AAAAGATGTATCATTTTAAATGCGCGGAATTCTGATTCTGGTAATTCGTGCACTAGAGTG
AAAAGATGTATCATTTTAAATGCGCGGAATTCTGATTCTGGTAATTCGTGCACTAGAGTG

R R e S * kK

R R e S * kK kX

TCTATTTCAGAGGCAGCGGAGGTATCATATGACAGCGCACGTCAAGGCACCGTGGAGCCC
TCTATTTC-GAGGCAGAGGAGGTATCATATGACAGCTCACGTCAAGGCAGCGTGGAGCCC
TCTATTTC- GAGGCAGAGGAGGTATCATATGACAGCTCACGTCAAGGCAGCGTGGAGCCC

Yo VYo o© o
TCTCGTGGACTCCCACCCACTTTCCCATTCACCGCGGAGAGGGCTGCTCTCGCTGCCGCT
TCTCGTGGACTCCCACCCACTTTCCCATTCACCGAGGAGAGGACTGCTCGCGCTGCCGCT
TCTCGTGGACTCCCACCCACTTTCCCATTCACCGAGGAGAGGACTGCTCTCGCTGCCGCT

kK * kK

v 0 O 0000 0000
C-———— CCCCCGGCGAACTAGCATGAAATCTCCCTGCCTCTGCCGAGATCAAATG
CCCCCCACCCACCCCCGGCGAGCTAGCATGAAATCTCCCAGTCTCTGCCTAGATCAAATG
CCCCCCACCCACCCCCGGCGAGCTAGCATGAAATCTCCCAGCCTCTGCCTAGATCAAATG

FTAEEAAAAXAAA AAXXAAXAAXAAXAAXAAAXAA K dhhAXxhkddk dhiAdxhihiixk

v

GAGCTTCTCGCTGATGGGGTGCGAGTATTACCTCCGCCATGCAATTTCCACTATCAATAA
GAGCTTCTCACTGAAGGCGTGCGAGTATTACCTCCGCCATGCAATTTCCACTATCAATAA
GAGCTTCTCGCTGAAGGCGTGCGAGTATTACCTCCGCCATGCAATTTCCACTATCAATAA

* AKXk KKk

TTTAACTTCTTTGCTGCAGAACAGAAGGAGTACATACCGGGCACCAAAGACTCGCGCCCC
TTTAACTTCTTTGCTGAAGAACAG---GAGTACATATCGGCCACCAAAGACTCGC-CCCC
TTTAACTTCTTTGCTGCAGAACAG---GAGTACATATCGGCCACCAAAGACTCGC-CCCC

xxxxx *kx **x*k *x*x

* KKk

CTCCCCCCTTTAATT-AAGCGAAGGGAACGTGAAAAAATAATAGAGTGTGGGAGTTTTGG
CTCCCCCTTTTAACTGAAGAGAAGGGGAAAT-ATATAGTAA--GAGTCTAGAACCTTGGG
-TCCCCCTTTTAACTGAAGAGAAGGGGAAAT-ATATAGTAA--GAGTCTAGAACCTTGGG

KAhAkAhAk Khkkhkkhkkh K Khkkh KhAkkAhhAk X * X * K *kk *khkkk K K X **x Kk

GGCCGAAGTCTTTCCCGGAGCAGCTGCCTTGATGGTTACTTTGACAAGTAGTGACTGAAA
GACCG--GTCTTCCCCAGAGCAGCTGCCTTGATGTTTACTTTGACAAGTAGTGACTGAAA
GACCG--GTCTTCCCCAGAGCAGCTGCCTTGATGTTTACTTTGACAAGTAGTGACTGAAA

* *kx *k*k Fkk *xx

A-§GTGGGTTTGTTTTCTTTCTTTCTCTTT-CCGTTTTTTCTGT - ————- TTGGTCGGCT
AAJGTGGGTTTCTTTTCTTTCTCTTTCCTCACCCCCCCGCCCCCC————- TTGGTCTGCT
AAJGTGGGTTTCTTTTCTTTCTCTTTCCTCACCCCCCCCCCCGOCCCCRTTTERTCTGCT

* WMEAAXAAXAKAX XAhkAXAkhAkkhAkixk X *k * *x *kkkhkkh Kkhkk

AGAAAGCGTGTGGCTTTAGCGAGGTCTGTCATTGCCTGGGCTTCCTGGCTGGAACAAGTA
GGGAAGCATATGGCTTTAGTGAGGTCTGTTACTGCCTAGGCTTCCCGGCTAGAAGCGGTA

110
109
109
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168
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228

290
287
287

350
347
347

400
407
407

460
467
467

520
523
523

579
580
579

639
638
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691
693
697

751
753
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mouse_BDNF

human_BDNF
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mouse_BDNF
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GGGAAGCATATGGCTTTAGTGAGGTCTGTTATTGCCTAGGCTTCCCGGCTAGAAGCAGTA

* FEhIAkkhkk Fhkikk Xhkk *x*k

* **k* * *hxk*x

ACTTGGTGTAACGTTATCTGGGGGCGTTCATCAATAAAAAATGCTGTTATTATCTTGATT
ACTTGATGTAATGCTATCCGGGGTTATTCATTAATAAAAAATACTGTTATTATCTTGATT
ACTTGGTGTAATGCTATCCGGGGTTATTCATTAATAAAAAATACTGTTATTATCTTGATT

KhkkAhk KhkAhkkhkk K Kkihkhk Akhkkk FAhEAA KA AEAAAXAAXAAA AKX dAXxAXAXAAXAAAXALAkAihkkx

GAATTCCTATTAGGCAAACTCTAGAGAGGTCAGTGCGCGAACTCTGTTTAAGCCGGCGTG
GAATTC-TATTAGGCAAACTCCGGAGAGGTCAGGGCGCGAACTCTGGTTAAGCTGATGTG
GAATTC-TATTAGGCACACTCCGGAGAGGTCAGGGCGCAAACTCTGGTTAAGCCGATGTG
*xx **x*k * *xxk

VvV VVOo
TTTAAGGCAGCAGAGTAAACCAATAGCCCCCATGCTCTGTGCGATTTCATTGTGTGCTCG

TTTAAGGTAGCGGAGTAAACCATAACCCCGCACACTCTGTGTAGTTTCATTGTGTGTTCG
TTTAAGGTAGCGGAGTAAACCATAACCCCGCACACTCTGTGTAGTTTCATTGTGTGTTCG

EE o o S o S S Rk e

* **kk K% Bk *AhkhkkAhAkkkhkkhkkAhAkik *kk

*kxk *kxk

—————————— AAACGCACGCCCTCTCCCAGAGAACTTGGGTGCTGGGATGGGGAGGAAGG
—————— GGGGGGATGCACGCCCTCTCCCACAGAACTTGGGTGTTGGGATGGGAAAGATGG
GGGTGGGGGTGGATGCACGCCCTCTCCCACAGAACTTGGGTGCTGGGATGGAAAAGATGG

* ** k%

*k Kk *hKhk

vy
GGAGAGTTGAAAGCTAGGGGAGCGAGACCTCGGGGCGTGCGATTCTCACTCGCTCCCTCC
GGAGAGTTGCAAACCAGGGGAGAAAGATTTGGGAGCGTGGTAGTCACACTTGTTCCCTCC
GGAGAGTTGCAAACCAGGGGAGAAAGATTTGAACGTGTGAGACTCACACTCGCTTCCTCC

KrAhkkAkkhkAkAh kkhk Kk KAhkkihkhAkk *x*k * * XXk * *kh KAkkAhk Kk K KhkhAkk

CGCCCCAGCGCCCACAGCCGGGGTTTCTGCAGAGGGAGAGGGACGCGGGGTTCCCCGGGG
TACTCTGGGGCACATTGAGGGGA——---— GTAGGGTTCCTAGGAACCGGAATTGGACCACC
TACTCTAGAGCACATTGCGGGGA-—-—-- GTAGGGTGCCTAGGAACCGGGATTCGACCACC

* * * **k Kk * *x*k * **x * *xxk *xxk **x *

CTGAGGCTGGGGCTGGAACACCCCTCGAAG-CCGCGGGCGTCCTGTCCAAGGCGCCCCAG
CCT---CCTAGCCCAGGGCACCCTGCGGAGACAGCAGAGGGCAGGCATAGAGCTTTGGGG
CCT———CCTAGCAAAGGGCACCCTGCGGAGACCGCAGAGGGCAGGCACAGAGCTTTGGGT

* * * *khkkkXx *k Kk X KXk X * * * * *x

GAGGGCGCAGGACTCGCAGGGCGATGTCGCGGGGCCCTAGGGGAGGA&GTGAGGACAGGC
TTAAGCAGCTGGTTC-CGGGGAAATGGACAGAAGCCGGTGCAGGGGAATTAGGGATACCC
TTAAGCAGCGAGCTC CGGGGAAATGGAGAGAAGCCAGTGCAAGGCGATCAGGGATACCC

** K K*kkx *xx * E = * **kk X *

CCCGGGGGAGCGGGGAGTTCC--GGGCGCCCCTCGGTTTC-CCCGCGCGAGGAAAAGACG

CA-————m e AGGGCTTCCGAGGGCTGAATCCCGGCAAGGAAAAGGCG
CGAGGGCTTCCGAGGGCTTCCGAGGGCTTCCGAGGGCTGAGCCCCCGCAAGGAAAAGGCG
*kkk ** **x * ** **k FXxA kIAkkikik XKk

CGGCGTTCCCTTTAAGCGGCCGCCTCGAACGGGTATCGGTAGCGCGGGCGAGCGGGGAGC
CGTCGTCCCCTTTAAGCAGCCGCCCCGAATGGGTATCGGTGGCGCGGCTGAGCAGGGAG-
CGTCGTCCCCTTTAAGCAGCCACCCC-AATGGGTATCGGTGGCGCGGCGGAGCAGGGAG-
KA KAA KAAAAAAAAA kkhkkhk dkhk K* khk KAAhAAAAkAAhkhAkhA dhiiik K*hkKh KAk kAk

o o \A4
GGGGGGCGGGGGGCGGGGGGGGGGGCGGCGCCGTTTGACCAATCGAAGCTCAACCGAAGA
——————————————— GGGATAGGGGCGGCGCTGTCTGACCAATCGAAGCTCAACCGAAGA
——————————————— GGGATAGGGGCGGCGCTGTCTGACCAATCGAAGCTCAACCGAAGA

E ** ***x
A A ¢ o)

GCTAAATAATGTCTGACCCGGGCGCAAGGCGCAGCCTGGAGCTCCGGGTCCCCGCCGCTG
GCTAAATAATGTCTGACCCCAGTGCCTGGCGCTGGCTG-AGCTCTGGGTGCCCGCCGCTG
GCTAAATAATGTCTGACCCCAGTGCCTGGCTCTGGCTG-AGCTCTGGGTGCCCGTCGCTG

o o o * Kk KAk K K KAkhkk KAhkAkAh KAkkAh KAhkkkh KAhAkk

757
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936
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988
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1036
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human_BDNF
rat_BDNF
mouse_BDNF
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CCGCCGCCGCGCCCGGGCGCACCCGCCCGCTCGCTGTCCCGCGCACCCCGTAGCGCCTCG

CCGCCGC---GCCGGGGCGCACCCGCTGGCTGGCTGTCGCACGGTCCCCATTGCGCCCGG
CTGCCGT---GCCGGGGCGCACCCGCTGGCTGGCTGTCGCACGGTTCCCAGTGCGCCCGG

* *h*xk *k*k *hhk*k *x*k * * X% **x*k R R = *

GGCTCCCGGGCCGGACAGAGGAGCCAGCCCGGTGCGCCCCTCCACCTCCTGCTCGGGGGG

GACTCCCCGGCTTGGAGAAGGAAACCGCCTGGGGCGGCGCGCCACCTCC-GCCTGGCAGG
GACTCCCGGGCTTGGAGAAGGAAACCGCCTGGGGCGGCGCGCCACCTCC-GCCTGGGAGG

* KAhkkkhk Kkhkk * *hk*k * KAk Kk Kkkh Kk Kk KhkAAkkAkAhk KKk *x *x

CTTTAATGAGACAC-——=——==——————- CCACCGCTGCTGTGGGGCCGGCGGGGAGCAG

CTTTGATGAGACCGGGTTCCCTCAGCTCGCCACCGCTGCTTTGGGGCAGACGAGAA--AG
CTTTGATGAGACCCGGTTCCTTCAACT-GCCACCACTGCCTTGGGGCAGACGAGAA--AG

*Kxkkhk Khkihhkk * **x X * *x

CACCGCGACGGGGACCGGGGCTGGGCGCTGGAGCCAGAATCGGAACCACGATGTGACTCC

CGC----ACGGGGCCCAGGGCAGGGCGCAGGGACCAGGAGCGTGACAACAATGTGACTCC
CGC————ACGGGGCCCAGGGCAGGGCGCAGGGACCAGAAGCGTGACAACAATGTGACTCC

* * X% **k F*hk FhEIAIxAAAkALAk

*hKhk * kK

GCCGCCGGGGACCCGTGA@GTTTGTGTGGACCCCGA TAGGCAAGCGCTGGGAATGGGG
ACTGCCGGGGATCCGAGAGCTTTGTGTGGACCCTGAGGTAGGCGACTGCGGGGCGTGGGG
ACTGCCGGGGATCCGAGAGCTTTGTGTGGACCCTGAGGTAGGCGACTGCGGGGCGTGGGG

* KAhAkkAkkA KAkhkk Xhkk *xx *Kx Kkxk *AhkkXx

*EX XXX *

CTTGGTGCAGGAGCT----GCCCGTCCGCGGGAGAGAGTTGACTGGGGGATCCCCCACCC
CTAAGCGCGAGAGCTGGAGGCGCGTGCGCCCGGGAAAGTTGGCTAGGGGA-————-~ CTG
CTAAGTGCGAGAGCCAGAGGCGCGTGCGCCCGGGAAAGTTGGCTAGGGGA-—————— CTG

** * X% Rk = ** F**kk Kkk * Kk KAk AkEk Kk Fhkihix *

CAAAGTTGTGGGACGAGGCCATGTCTCCTTCTTTCCTCCCCTCCGGTAGAAGGGACGATT

AGAAGTTGTGGGACCG---CATAACTTCGGCTTCACCTTCGTCCCGGGACAGCGGAGGG-

AGAAGTTGTGGGACTG---CAGAACTCCGGCTTCACCTTCGTCCCGGGACAGCGGAGGGG

RS e **x **x * E * EE = **x * *

TGGAGTTACTCTTGGGGAGTTTTCTCCCCC-ATCCCACAACCCAGAAGGTCAGCCGGCAC

CGGGGTTGCTCCTGAGGAGCGTTCTCCCGGGAGCCCACGACCCCGAGAGACAGC—————-
CGGGCTTGCTCCTGGGGAGCGTTCTCCCGGGATCCCACGACTCTGAGGGACAGT ——————

** ECE R = S * **x Kk k% * **kk

CACCAGGGAAAAAGGGACCCGGGGAAGTCACGAAGTAGAGGAGGGAAGGCCTGGAGGAGA

————————————— GCGACCCCGGGAATCCCTTCAGTGCGAGAGAAAAAGCCAAGGGAAGA
————————————— GCGACCCCAGGAATCCCTTCAGTGTGAGAGAAAAAGCCAAGGGAAGA

* Kkhkkk *kx*k*x * **x*k *xx ** KXk * * **k*%

CCCAGAGCTGCGTGATGGGAGCAAAGACGGCGACCCGGGGATCCCTCGCAGCCCTCCCCC

GGACGACTTGCGCCATGGGAGCAAAGCCTGCGTCCCGGGGATCCC-CGAAGTCCTCCCGC
GGACGACTTGCGCCATGGGAGCTAAGCCTGCGTCCCGGGGATCCC-CGAAGTCCTCCCGC

*x *AhKE h KAk AAxAAAAAAXAAAKA kk Xk XAhAkAAx X

AGCCCAGGAGTAGTCGAGAGAGACTTAGGGGGCCAGAGCTGTCGAGGGTCCTGACTGAGG

AGACGAGGAAGGGTGGTGAGAGAGATGTAGGGCAACAGCTGTCGGGGGCTCAGACGGAAG
AGACGAGGAAGGGTGGTGAGAGAGATATAGAGCGACAGCTGTTGGGGGCTCAGACGGATG

** Kk Kkx*k*k ** K KAhkIkkik * * *khk K KEAIkkkiAk KX XXk * ***k *k X

GGAGGGTGCTGGGGCTAGGCTAGGAATCCTT-CCAGGGGGT-GGGTGGTCCCCGCGCCGA

GCACCGAGTCTGGGCTGGGATGAGATCCCTTACCACAGGCT-AGGCACTCTCCACGCAGA
GCACCGGGACAGGGCTGGGATGAGAGCCCTTACCACCGGCTTAGGCACTCTCCACGCAAA

* * * * *khkkhkkkhk Kk K *x *kkkh Kkxkk **x * *x ** *Khk Kk%k *

CTTG---CGGGGGG-——--= AGT-————-- GGGAGGGAAGCTTG-CGCCTTCAGCCCGCA
TTTGGACCGGGGTGGTGTGTAGTGTAGTCCGAGAATGGGTCTTGGCGCCCTCTGCCCTCA
TTTGGACCGGGGTGGTGTGTAGT--—-- CCGAGAATGGGTCTTGGCGCCTTCTGTCCTCA

*xxk *kxkkk X *x*k * *x * *hhdx FhIxk Kk K Fk Kk

vo
TCCCTTCCCCGGA-——————————— GCTGCACACGGCTACCTGCTCCC-AGGAATTGAGA

TCTCTTTTCCTGGGTATCACAACAGGCTGTTCACTGTCACCTGCTTTCTAGGGAGTATTA
TCTCTTTTCCTGGGTATCACAACAGGCTGTTCACTGTCACCTGCTCTCTAGGGAGTACTA

1572
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1592
1625
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1737
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1797
1766
1798
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2092
2035
2068
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< ~ 25 kb >

human_BDNF
rat_BDNF
mouse_BDNF

human_BDNF
rat_BDNF
mouse_BDNF

human_BDNF
rat_BDNF
mouse_BDNF

human_BDNF
rat_BDNF
mouse_BDNF

human_BDNF
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mouse_BDNF
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*Kx Kkk **x X *xkXx *x*k * EE = * *kk K* X *

CTGAAGTGGACTTACAAGTCCGAAGCCAATGT--AGCTTGGAAAACTTGGGAGGCGGAAT

CCAAAGCTT-CTTACAAGTCCAAGGTCAACAT--AACTAGGAA--CTTGGGATCA----T
CCAAAGCTTACTTACAGGTCCAAGGTCAACGTTTAACTAGGAAAACTTGGGACCC————T

* *xxk *hkkhdxk Fhikk K KX Kkk * * Kk FhkKxk Rk e e e

TCCTACCGCTGGGAACTGAAAGGGTCTGCGACACTCTCGG----GCAGGCCGAACCCACA
TCTTGTCACTGGGACCTGAAAGGGTCTGCGGAACTCCAGGTCCCACAGCTTGTATCCGAC
TCTTATCGCTGGGGCCTGAAAGGGTCTGCGGAACTCCAGG----ACAGCCTGTATCCGAC

**x x * *AhkkkX R Rk e e *xkX ** *Kh*k * * X%

TCTCT——ACCCATCCTGCGCCCCTCTTCTGAAGCGCCCTCCAgGGAAGTTAAGAGTTTTG
CCTCTCTGTCCATCCAGCGCACCTC--TTTAGGCATCCTCCAGAGGAAGTGAAAGTTTTG
CCTCT--GTCCATCCTGCGCACCTCCCTTTGGGCATCCTCCTGAGGAAGTGAAAGTTTTG

*xx * ** *kxkkkik K X X * K FhkkIikkhkk

ACTTTCG---GGGAGTGGTTGGGATGTACGTGGGGGATTCTT-GACTCGGGTTAGTCTCT
ACTTTCATCCGGGAGTAGATTGGGTGTCTGTGGAGGATGAAGAGTCTGGTTTTGGTTTCT
ACTTTCATCCGGG GTAGGTTGGGTGTTTATGGAGGATGAAGAGGCTAGTTTTGATTTCC

*x*x 3 * K Xk Kk*k *k*k FXkkk * ** * ** * **

—
GGGGATGCAGAGCCGGGAAGAGGAATGQGTGAGTGAGTTACTCCTGGAAAGAAATAGCTG
GGAGATGCTGGAACAGGATGGGGAATGGATGAGCGACCTAAGCGTAAAAAGAAATAGCTG
AGGGATGCTGAAACAGGAAGAGCAATGGATAAGCGACCTAAGCGTAGAAAGAAATAGCTG

* *hkhkkk K * Khkkhk Kk K KhkAkkAh Kk KXk Kk *x * * E R e

AGGATTGGGGGCTCTGTGCCTGACGGGCAAGAAGAAGGGGAGATTACAGACTAGGGGCAT
AGGAT-GCCAGCTTTGTGCTTGATGACAAGGAAGAAGGGGAAAATGCTGCCCGGGGGGTT
AAGAT-GGGGGCTTTGTGCTTGATGACAAGGAAGAAGGGGAAATTGCTGCCGGGGGTGGG

* *kk X *Kxk Fhkkhkkk Kkhkk X * FhIkIkhkdkkikkkkik K* K X X X *x*k

CCCTAAGGAAGA 2660

CCCCCGG-—--- 2629

GGGGGGGTG--- 2661
*

GCAGTGGCTAGGAGAACATATTCAATTATATTTCCTCCTGCATTAAGCTACAAGTAATGA
GCAGTGGGCAGGAAGACATATT-—-TTATTTTTCCTCCCACATTAAGCTGCAAATAAGGA
GCAGTGGGCAGGGAGACATATT———TTATTTTTCCTCCCACATTAAGCTGCAAATAATGA

E ke o *kKh Kdkk Kk

o o
GCACTTTCCTGTGCTTTACAQTTAAGTAATTAAAAGAAATTATAGAGTGGGATGCAAAAA
GCGCTTTCCTGTACATTGCAGT-AAGCAATTAAAAGAAGTTATAGAGTTGGATGCAAGCG
GCGCTTTCCTGTGCATCACAGT- AAGCAATTAAAAGAAATTATAGAGTTGGATGCAAGCA

*kh KhkAkAAkkAkkAkAA A X X *kxk
—
TAACCCGAAGGACAACTGGATGTGTGGAGCCACCAGTTTTCTCCATGAGTGCACAAGGTT
TAACCCGAAGGACAACTGGATGTGTGGAAGCACCAGTTTTCTCCATGTGCTCA---GGCT
TAACCCGAAGGACAACTGGATGTGTGGAACCACCAGTTTTCTCCATGTGCTCA---GGCT

nnnnn * *x **x *

*hKhk

AATCCTTGTTACTA-CTCAGAATGCTGAGTTTCTACAGAAAGGGTTGCAGGTCCACACAT
AATCCTCGTTAATA-CTCAGAACGTTGAGTTTCTACGGAATGGGTTGCATGTCCATACAT
AATCCTCATTAATAACTCAGAAAGTTGAGTTTCTACAGAATGGGTTGCATGTCCATACAT

Rk *kx*k Kk *x*k * *xxk * *kx

GTTTTGGCGTCTACCCACACGCTTCTGTATGGCATGACTGTGCATCCCAGAAGAAGGGCT
GTTTTGGTATCTACCCACACACTTTCATGTGGTATGACTGTGCATCCCAGGAGAAAGGCT
GTTTTGGCATCTACCCACACACTTTTATGTGGTATGACTGTGCATCCCAGGAGAAAGGCT

Rk ECE R R e * KEAA AEAAAEAAXAAXAAAXAAAXAKX *Xxihkhk *khxkk

GTGCTGTGTACCTCCACGTTTCAGTGGAATTTAACAAACTGATCCCTGAAAATGGTTTCA
GTGGTGTGTGTCTCTGCGCCTCAGTGGAGCTGAACAAAC-GATTGCTGAAAATGGTGTCA
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< ~ 13,5 kb >
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GTGGTGTGTGTCGCTGCGCCTCAGTGGAGCCGAACAAACTGATTGCTGAAAATGGTGTCG

**k*k Fhikk * * ** ***k XXk RaE Rk ok o s S

*h Kk

TAAAGGTGAGTAACAGAGAGCTAATAGCCTTCTCTTGCTAATTTTATCTTT————- CCCC
TAAAGGTGAGCAACAAAGAACTAGTAACCTTCTCTTGCTAATTTTATCCCCCTCCACCCT
TAAAGGTGAGCAACAAAGAACTAATAACCTTCTCTTGCTAATTTTATCTCCTCCAACCCT

AEAXEAARKAIAKAAKX hhxkkh kkhkk *hkh kAhx AXxAXAXAAXAXAAAAAAAAkAhihix *k*k

CAAGATTTCTTGATAATAGTTTGAAAAGGAGTGTTATTCTTTGGTCTCTAGAGGCAACTT
CAGGACATCGTGAGAGTAATTTGAAAAGGATTGTTGTTCTTCTGTTGCCAGGGGCAACTC
-GGGACATCGTGATAGTAATTTGAAAAGGAATGTTGTTCTTCTGTTGCTAGGGACAACTT

**x **x *kk K* Kk X *x * *k K Fhkkkk

ACCTT 479
ATCTT 476
ATCTT 477

* *kx

GTGCAATCTAAGCAGTTCTAAGCAT--GTTTGCTATTCGTGCAAAG-TGAGAGTAAATCT
GGATCATTGCTGTCTTCTCGTTGATTGGCTACCCCTACCGTCCAAG-CAGTTCTGAGTAT
CTCTTACTGTGGCTGATGTGTGGA——GGCTGTGCACATATACGAAGTCGGAAACTGTTGT

* * * **k*x
AAAAGAAATTTTTTTGTGCT————-- GTTTA$GGATGGTAATAAAGTCTCTTAGTGGTTGA
GTTTACCATTTATGCAAACTGAAG-GTGTATACATGAGGAAATTTCCATTG-GTGGTAGA

GTGCATTGCTCTCCTGAGGGGAAGAGTCTCAAGATAATGGTGATGCCACTGTAGAATTGG

**x * *x

AAATGTTATTTCTTACAAAAGTGGAGAACATTTGCTTTTCAATACCAGAGTTTTCAGCCA
CTACCTTGTCTCTTTCAAAAGTGGATGATAGAAACTTTGATTTTTCAATACTAA-AGCTT
AGAGAGCTTTAATGTCCCACTTTGGCAAGAATTCCCATAGCTTGT GTTGCGTA-AGCTG

* * * * * * * * * * * *xxk

TTTCTGCATTCTGACCTATTG—ACTGGA&GTAGGTTGCCTTTGAATTCAGTAAAACTTCA
TCGGCCATTTCTGCACTATTG-ACTGGAGGTAGGTTATTTTTGTGTTCAGCAACTCATCG
TCTGTGCACTGTGCCCTATTTCACTGGAGGTAGGTTGTTCTTGTGTTCAGCATCTCATTG

* ** *hkxxk R ok e *xx *khkkkhkk X * *

TGGGCAGAAACACAGTTCCTTTTCCTACTTATTTGGATATCATGATGGCCATTGCATGTA
TGGACAGAAACATAATTCTTTT-CTGGTGGACTTACCCTGCATAATGAGTGCTGTGCGTG
TGAGCAGAAACATGCTTCCTT--CTGGTGGACTTACCCTGCATAATGAATGCTGAGTGTG

*x E R e **xKk XXk * * *x E **x *x

TGTGTCTTTTTGTAAGTCCATGCCTCAGAACTGAGAAGTAGGAATAAAATTAGG--GTCA
TATGTCTTT--ACGAGTCTATGTTCCACAGCTGATAAGTAGAAAGAAAGTTAGCACGGTA
TATGTCTTT——ACAAGTCTATGTTCCACAGCCAATAAGTAGAAAGAAAGTTAGCCTATTA

*kh*kk*k *Kx*k **x * * * KAhIkkAiAk Fhk Fhkkh KAk k

GGGCT--GGGGATGCTACTCTTTGCTGCTGAGAAACACAATGCTTCAGGTAAGTGATTCT
GAGTTAAAGGAATTCTACTTGTTACTACTAAGAGGCACAATGCTTCCGGTAAGTAACTCA
GAGTTAAAGAGATGCTACTCGTTACTACTAAGAGGCAGAATGCTTCCGGTAAGTAATTCA

* X * * *k KAhkkkXx KKk Kk Kk Kkk E R = o o Sk o S

GAAGTCCTTCACCACCTGACGGTAACCTTGGGTTGGTCCATAGGTATGTTTTCATTTTGC
GAAGTCTTCCACCACCTGACG-TAACCTTGGTTTGGTCCATAGGTATGTCTTAATTTTGC
GAAGTCTTCCACCACCTGATG TAAGCTTGGTTTGGTCCATAGGTATGTGTCAATTTTGC

* * FKkk

TTGTTCATCCATTTTAATTGGCTTCCTAGAGCATGCTTGTAGATGTAGAGCCAAATTTAG
TTCTTATTCAATTTTAGTTGGGTTTGCAGAGCGTGCTTAAAGATGCA-AGCCAAATTC--
TTGTTATTCAATTTTAGTTGGGTTTGCGGAGTATGCTTATAGATGCA-AGCCAAATT--—

**x K% *k KAhkkkhkikk KhkiAkk X%k *xxk *hkkx *Ahkhkkkhk K KAhkkAAkkAkikk
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471
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AGTAGAGCAACCCTCTGGCAAACAGGAAGAGATTAATTTTGTGGTATGCTTTTAAGGGAC
---------------------- TAAGAGTGATTTAACTTTGTGGTATGTTGTTAAGAGGC
--------------------------------- TAACTTTGAGGTATGTTATTAAGTGAC

**x*x **x*k **k*k * * *

TTCCCAGGAAACTTCAAAAGCAGAAAAAGAAGCACTAGCTGCCTATTCCAAAATGTGTAA
ATCATAGGGAACTTCAAATGCACAGAAAGAAACCCTAGCTGCCAGTTCCAAAGTGTGTAA
TCTGTAGGAAAGTTCAAATGCACAGAAAGAAGTACTAGATGCCAATTCAAAAGCGTGTAA

KA Kk Kk KhkAkkhkAhAk KAk K KkAhkhkkk *khkk Khkk *K**k Kkk R

v
AACACCACTCAGCTTTTTAAAAGTAGGATAAACTCAGAG---CGGACACACACACACACA
AATACTACTCAGCTTTGTAAAGGTATGACAA-CTCAGTGTTACACACACGCGCGCGTGCA
AGTACTACTCAGCTTTGTAAAGGTATGACAA-CTCAGTGTTACACACACACACACACACA

* ** *xx *x*k Fhk Kk Fhikik X * **k*kk K X X *x

CACACACAGAGAGA-ACATCTCTAGTAAAAAGAAAAGTTGAGCTTTCTTAGCTAGATGTG
CACACACACACACACACA-—————————— = ———— GGAGTTCTGCTAATGAGAAGT -
CACACACACACACACACACACACACTTGAGAAGGGGGTGGAGTTCTGCTAATGAGAAGC-

*khkkkhkkkAiAk X KX K Xkk **k*k X * ** **k*k *

TGTATTAGCCAGAAAAAGCCAAGGAGTGAAGGGTTTTAGAGAACTGGAGGAGA-TAAAGT
TGCGCTCTCTTTGGTTTGCCAAAAC----AAGCCATCCAAGTACCATGGGAGTCTGGAGA
TGAGCTCTCTGTGGTTTGCCAAAAC----AAGCCATCAAAGTGCCCTCTGAGTCTGGAGA

*x * * EE k= * * * *x * *hxk * *x

GGAGTCTGCATATGGGAGGCATTTGAA---ATGGACTTAAATGTCTTTTTAATGCTGACT
GATGTCCGCACGTGAAAGGCATTGATTGATCCGGACTTGAATGCCTTTCCT-TGAGGACT
GATGTCTGCTCGTGAAAGGCATTGAT————CCTGACTTGAATGCCTTTCCT TGAGGACT

* ***k X% ** Rk = **k*k * ** *kkk

TTTTCAGTTTTCTCCTTACCAGACACATTGTTTTCATGACATTAGCCCCAGGCATAGACA

AGTCCAGCTTTCCC-CTTTCT--CTT--—===—=———- GTTTTCATACCTGCCTCAGGCA
GTTCCAGCTTTCCAGCTTTCT——CTTAAAAGATACATTGTTTTCATCCCTGCCTCAGGCA
* *hk Kkik * * *x **x K * ** Kk

CATCATTAAAATGAACATGTCAAAAAATGATTTCTGTTTAGAAATAAGCAAAACATTTTC
CATCATTAGAACAAACCTACTGAAAACGAATT---GTTTGGAAATAAGCAAAACCTTCTC
TGTCATTAGAACAAACCTATTGAAAATGAATT---GTTTGGAAATAAGCAAAACCTTCAC

*Kxkkhdk Kk **k*k X *x*kx *xxk *xx ** *

AGTTGTGACCACCCAGGTGTAGAATAAAGAACAGTGGAATTGGGAGCCCTGAGTTCTAAC
AGATGCAGT-——-——==—————————— AAAAC-CTAGAGATGTGCTCTCT-AGTTCC---
AGATGTAGT--———————————————— AAAACGTTGGAGATGGGATCTCT-AGTTCC---

**x K% * **k*x * ** **x * * Kk KEkkhk

ATAAACTTTCTTCATGACATAAGGCAAGTCTTCTATGGCCTTTGGTTTCCTTACCTGTAA
-TAAAGTTTCTTCATGACACCAGACAAATCCTGTTTGGCCTTTAGCTTCCCTATCTGAAA
—TTAAGTTTCTTCATGAGACCGGGCAAGTCCTGTGTGGCCTTTTGGTTCCTTATCCGCAA

* K*kh KAXAAkAAkkAAx X * K*hk K*k Kk Kk Khkkhkk *x K K XKk

AACAGGATGGCTCAATGAAATTATCTTTCTTCTTTGCTATAATAGAGTATCTCTGTGGGA

AACACCGTGGTCCGAA-—————————- GTGCTGTCACACTG-—==——-— CCTCTAGGGAG
AACATGGTGGTCTACA-—————————-— TCGCCTCTAGGAGGAAAAGGCCCCTCCCAGCAT
*kk*k *xx *x*k *

AGAGGAAAAAAAAAGTCAATTTAAAGGCTCCTTATAGTTCCCCAACTGCTGTTTTATTGT

AAAGG-————————————mm——mmm——m—m——mmmm- o CCCGTCCCAGCT——————-
[ CCGACCGCTGTTTTATCAT
*x * X X

o

GCTATTCATGCCTAGACATCACATAGCTAGAAAGGCCCATCAGACCCCTCAGGCCACTGC

--——CTCCTGCTCAGA-———————- GCTGCAGCCAGCCGGC——--- CCTCTAGCCACTAC
ACTGCTCCTGCTCAGACTGCTTAGAGCACCAGACACCCAGC-—--- CCTCTAGCCACTAC
**x *kk *xx *x * ** * *xkx *hkdkik K

TGTTCCTGTCACACATTCCTGCAAAGGACCATGTTGCTAACTTGAAAAAAATTACTATTA
TGTTTCCACCACACATTCCTACCAAGGACTGTGCTGCTGACTTGAAAGGAAG-ATTACTA
CGTTTCCATCACACATTCCTCCCAAGGACTATGCTGCTGACTTGAAAGGAAG-ATTACTA
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*kk X * * kX

*Kh Ahkkkhk AhkkAXhkAk *x * Xk Kk

o
ATTACACTTGCAGTTGTTGCTTAGTAACATTTATGATTTTGTGTTTCTCGTGACA¢EATG

~-TTCCACTTGCAGTTGTTGCTTAGTAACATGTGTGATT--GTGTTTCTGGTGACGGCGTG
—TTCCACTTGCAGTTGTTGCTTAGTAACATTTGTGATT——GTGTTTCTGGTGACAGCGTG

**x Kk

* kK * kK

AGCAGAGATCATTAAAAATTAAACTTACAAAGCTGCTAAAGTGGGAAGAAGGAGAACTT-
AACAGAGATCATTAAAAATTAAACCCCCAGAGCTGCTAAAGTGGGAGGAAGTGGGAGCGG
TGCAGAGATCATTAAAAATTAAACCCCCAAAGCTGCTAAAGCGGGAGGAAGTGGGAGCAG

FAEAAAXAAkAAkAAXkAAkkAhAhkAhixk *Kh KAEAAAAkAAkkAkAkh Khkkhk Xhkhk * *

—GAAGCCACAATTTTTGCACTTGCTTAGAAGCCATCTAATCTCAib—TTATATGCTAGAT
GGAAGCCACAGTGCCGTCACTTGCTTAGAAACCGTTTACTCTCAGGCTTACATG-TAAAT
GGAAGCCACAGTGTGTTCACTTGCTTAGAAACCGTTTACTCTCAGGCTTACATG-TAAAT

*hdkkikkkik * FhhIIxhIkkhhkhkidx *hk F Fhk FhkIhIkikikk Fhkkh Kkhkk KXk Kk

CTTGGGGGCAAACACTGCATGTCTCTGGTTTATATTAAACCACATACAGCACACTA-CTG
CTTGAGGA-AAACACTGCATGTCTCTGGTTTATATTAAGCTACATACAGCACGGTAACTG
CTTGGGGA-AAACATTGCATGTCTCTGGTTTATATTAAGCCACATACAGCACAGTAACTG

* ** *x*x ** K*x*k

*hhk*k * * *x*x

ACACTGATTTGTGTCTGGTGCAGCTGGAGTTTATCACCAAGACAT ———=———=———- AAA
ACATTGATTTGTGTCCCCTGCAGCTGGAGTGGATCAGTAAGACATTAAAAAAAAAAGAAA
ACATTGATTTGTGTCCCCTGCAGCTGGAGTGGATCAGTAAGACA ————————————— AAA
*Kxk Khk * XXk *xxk

AAAACCTTGACCCTGCAGAATGGCCTGGAATTACAATCAGATGGGCCACATGGCATCCCG
AAGAAAAAAAGAAAGAAAAAAGGTCTGAAATTACAAGCAGATGGGCCACATGGTGTCCCC
AAAAAAAAAAAAAAAAAAAAAGGTCTGAAATTACAAGCAGATGGGCCACATGCTGTCCCC

**x * * *k Kk Kkk

GTGAAAGAAAGCCCTAACCAGTTTTCTGTCTTGTTTCTGCTTTCTCCCTACA FTCCACC
AAGAAAGTAAGGTCTAACCTGTTCTGTGTCT-GTCTCTGCTTCCTTCCCACAGTTCCACC
GAGAAAGAAAGTTCTAACCTGTTCTGTGTCT-GTCTCTGCTTCCTTCCCACAGTTCCACC

R *AhAkkAhAkkhk FhkAhk K KEhAkAkAh KAk KAEAkAAAAkA Akhk Ahk AXAXTXAAAAALXK

—
AGGTGAGAAGAGTGATGACCATCCTTTTCCTTACTATGGTTATTTCATACTTTGGTTGCA

AGGTGAGAAGAGTGATGACCATCCTTTTCCTTACTATGGTTATTTCATACTTCGGTTGCA
AGGTGAGAAGAGTGATGACCATCCTTTTCCTTACTATGGTTATTTCATACTTCGGTTGCA

* kK

TGAAGGCTGCCCCCATGAAAGAAGCAAACATCCGAGGACAAGGTGGCTTGGCCTACCCAG
TGAAGGCTGCGCCCATGAAAGAAGCAAACGTCCACGGACAAGGCAACTTGGCCTACCCAG
TGAAGGCGGCGCCCATGAAAGAAGTAAACGTCCACGGACAAGGCAACATGGCCTACCCAG

**x*x *x*k

*hKxhkxk * kK

GTGTGCGGACCCATGGGACTCTGGAGAGCGTGAATGGGCCCAAGGCAGGTTCAAGAGGCT
CTGTGCGGACCCATGGGACTCTGGAGAGCGTGAATGGGCCCAGGGCAGGTTCGAGAGGTC
GTGTGCGGACCCATGGGACTCTGGAGAGCGTGAATGGGCCCAGGGCAGGTTCGAGAGGTC

TGAC--——-—- ATCATTGGCTGACACTTTCGAACACGTGATAGAAGAGCTGTTGGATGAGG
TGACGACGACGTCCCTGGCTGACACTTTTGAGCACGTGATCGAAGAGCTGCTGGATGAGG
TGACGACGACATCACTGGCTGACACTTTTGAGCACGTCATCGAAGAGCTGCTGGATGAGG

*kk*k *

ACCAGAAAGTTCGGCCCAATGAAGAAAACAATAAGGACGCAGACTTGTACACGTCCAGGG
ACCAGAAGGTTCGGCCCAACGAAGAAAACCATAAGGACGCGGACTTGTACACTTCCCGGG
ACCAGAAGGTTCGGCCCAACGAAGAAAACCATAAGGACGCGGACTTGTACACTTCCCGGG

AEEAAXEAKX AEXEAAXAEAXAXAAXAXA XAEAIAXAXAXAAXA dAAAXXAAXAAXAX XhAXxAAXxAhixdkkh kkhxk **k*%

TGATGCTCAGTAGTCAAGTGCCTTTGGAGCCTCCTCTTCTCTTTCTGCTGGAGGAATACA
TGATGCTCAGCAGTCAAGTGCCTTTGGAGCCTCCTCTGCTCTTTCTGCTGGAGGAATACA
TGATGCTCAGCAGTCAAGTGCCTTTGGAGCCTCCTCTACTCTTTCTGCTGGAGGAATACA

* kK * kK

AAAATTACCTAGATGCTGCAAACATGTCCATGAGGGTCCGGCGCCACTCTGACCCTGCCC
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1594
1431
1477
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AAAATTACCTGGATGCCGCAAACATGTCTATGAGGGTTCGGCGCCACTCCGACCCCGCCC
AAAATTACCTGGATGCCGCAAACATGTCTATGAGGGTTCGGCGCCACTCCGACCCTGCCC

GCCGAGGGGAGCTGAGCGTGTGTGACAGTATTAGTGAGTGGGTAACGGCGGCAGACAAAA

GCCGTGGGGAGCTGAGCGTGTGTGACAGTATTAGCGAGTGGGTCACAGCGGCAGATAAAA

GCCGTGGGGAGCTGAGCGTGTGTGACAGTATTAGCGAGTGGGTCACAGCGGCAGATAAAA
**x

* kK * kK

AGACTGCAGTGGACATGTCGGGCGGGACGGTCACAGTCCTTGAAAAGGTCCCTGTATCAA
AGACTGCAGTGGACATGTCCGGTGGGACGGTCACAGTCCTGGAGAAAGTCCCGGTATCAA
AGACTGCAGTGGACATGTCTGGCGGGACGGTCACAGTCCTAGAGAAAGTCCCGGTATCCA

AEXEAXEAAKAALAAAXAEAXAXAAXAX Kk AAXAAXAAXAXAAXAXAAAA AKX *hk *kh dhdxkkh kxhxkikx *

AAGGCCAACTGAAGCAATACTTCTACGAGACCAAGTGCAATCCCATGGGTTACACAAAAG
AAGGCCAACTGAAGCAATATTTCTACGAGACCAAGTGTAATCCCATGGGTTACACGAAGG
AAGGCCAACTGAAGCAGTATTTCTACGAGACCAAGTGTAATCCCATGGGTTACACCAAGG

**x *kh*kkkh Kk X

AAGGCTGCAGGGGCATAGACAAAAGGCATTGGAACTCCCAGTGCCGAACTACCCAGTCGT
AAGGCTGCAGGGGCATAGACAAAAGGCACTGGAACTCGCAATGCCGAACTACCCAATCGT
AAGGCTGCAGGGGCATAGACAAAAGGCACTGGAACTCGCAATGCCGAACTACCCAATCGT

* ** *x*x

R e S *k Kk * KkXk

ACGTGCGGGCCCTTACCATGGATAGCAAAAAGAGAATTGGCTGGCGATTCATAAGGATAG
ATGTTCGGGCCCTTACTATGGATAGCAAAAAGAGAATTGGCTGGCGGTTCATAAGGATAG
ATGTTCGGGCCCTTACTATGGATAGCAAAAAGAGAATTGGCTGGCGATTCATAAGGATAG

* *x * * kX

—e
ACACTTCTTGTGTATGTACATTGACCATTAAAAGGGGAAGATAGTGGATTTATGTTGTAT

ACACTTCCTGTGTATGTACACTGACCATTAAAAGGGGAAGATAGTGGATTTATGTTGTAT
ACACTTCCTGTGTATGTACACTGACCATTAAAAGGGGAAGATAGTGGATTTATGTTGTAT

*hkKk KX * kK

AGATTAGATTATATTGAGACAAAAATTATCTATTTGTATATATACATAACAGGGTAAATT
AGATTA----- TATTGAGACAAAAATTATCTATTTGTATATATACATAACAGGGTAAATT
AGATTA-———- TATTGAGACAAAA-TTATCTATTTGTATATATACATAACAGGGTAAATT

*hkAhkk KTAEEAIAEAAXAAXA AKX AXEXAXAAXAAXAXAAXAAXAXAAAAAAAXAXAALAAAXAAXAx*k

ATTCAGTTAAGAAAAAAATAATTTTATGAACTGCATGTATAAATGAAGTTTATACAGTAC
ATTCAGTTAAGAAAAAGATAATTTTATGAACTGCATGTATAAATGAAGTTTATACAGTAC
ATTCAGTTAAGAAAAA-ATAATTTTATGAACTGCATGTATAAATGAAGTTTATACAGTAC

* kK * kK

AGTGGTTCTACAATCTATTTATTGGACATGTCCATGACCAGAAGGGAAACAGTCATTTGC
AGTGGTTCTACAATCTATTTATTGGACATATCCATGACCAGAAAG-AAACAGTCATTTGC
AGTGGTTCTACAATCTATTTATTGGACATATCCATGACCTGAAAGGAAACAGTCATTTGC

**k*k **kk X *k*x

R R e S * kK

GCACAACTTAAAAAGTCTGCATTACATTCCTTGATAATGTTGTGGTTTGTTGCCGTTGCC
GCACAACTTTAAAAGTCTGCATTACATTCCTCGATAATGTTGTGGTTTGTTGCCGTTGCC
GCACAACTTTAAAAGTCTGCATTACATTCCTCGATAATGTTGTGGTTTGTTGCCGTTGCC

AAGAACTGAAAACATAAAAAGTTAAAAAAAA----TAATAAATTGCATGCTGCTTTAATT
AAGAATTGAAAACA--AAAAGTTAAAAAAAA----TAATAAATTGCATGCTGCTTTAATT
AAGAATTGAAAACA--AAAAGTTTAAAAAAAATAATAATAAATTGCATGCTGCTTTAATT

* kK * kK

GTGAATTGATAATAAACTGTCC-TCTTTCAGAAAACAGA---AAAAAACACACA-CACAC
GTGAATTGATAATAAACTGTCCCTCTTTCAGAAAACAGAC-AAAAAAACAAAAAACAAAA
GTGAATTGATAATAAACTGTCCCTCTTTCAGAAAACAGATTAAAAAAACAAAAAACAAAA

AEXEAXAAXAAXAAAXAAXAXAAXAAAXA AAXAAXAAAAXAAAkik *khkkhkkkhkkkhkik KX K kX X

Ammmm e CAACAAAAATTTGAACCAAAACATTCCGTTTACATTTTAGACA
A-mmm o AAAGCAAAAACAAAAATTTGAACCAAAACATTCCGTTTACATTTTAGACA
AAAAAAACAAAAAACAAAAACAAAAATTGGAACCAAAACATTCCGTTTACATTTTAGACA
* *xx

* kK
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GTAAGTATCTTCGTTCTTGTTAGTACTATATCTGTTTTACTGCTTTTAACTTCTGATAGC
CTAAGTATCTTCGTTCTTGTTAGTACT----CTGTTCTACTGCTTTCAACTTCTCATAGC
CTAAGTATCTTCGTTCTTGTTAGTACT----CTGTTTTACTGCTTTCGACTTCTGATAGC

GTTGGAATTAAAACAATGTCAAGGTGCTGTTGTCATTGCTTTACTGGCTTAGGGGATGGG
GTTGGAATTAAAACTATGTCAAGGTGCTGTTGTCATTGCTTTACTGGCTTAGGGGATGGG
GTTGGAATTAAAACAATGTCAAGGTGCTGTTGTCATTGCTTTACTGGCGTAAGGGACGGG

*xx **x * *xxk

GGATGGG--GGGTATATTTTTGTTTGTTTTGTGTTTTTTTT-—-TCGTTTGTTTGTTTTG
GAACGGGAGGGGTAGATTTCTGTTTGTTTTGTGTTTTATTTCGTTTGTTTGTTTGTTTTG
GAATGGGAGGGGTAGATTTCTGTTTGTTTTGTGTTTTATTTTGTTTGTTTGTTTGTTTTG

* K *kx *AhAkAhA KEAkAkA AAXAAXAAAXAAkAAkAhAxk *kk * FhkAAAAkALAkAAkk

TTTTTTAGTTCCCACAGGGAGTAGAGATGGGGAAAGAATTCCTACAATATATATTCTGGC
TTTTTTTAGTTCCACCCGGAGTAGGGATGGAGAAA--ATTTCTTCACTCTCCATTCTGGT
TTTTTT-AGTTCCACCCGGAGTAGGGATGGAGAAA--ATTTCTTCACTATCCATTCTGGT

E = = * *Xxx * *k*k Xk Kk K X EE =

TGATAAAA-GATACATTTGTATGTTGTGAAGA-TGTTTGCAATATC-GATCAGATGACTA
TGATAAAGCGTTACATTTGTATGTTGTAAAAAATGTTTGCAAAATCCAATCAGATGACTG
TGATAAAGCGTTACATTTGTATGTTGTAAAGA-TGTTTGCAAAATCCAATCAGATGACTG

**x * *kh*kk*k *k*k RAE R R ok

*x*x * * *hhk*x

GAAAGTGAATAAAAATTAAGGCAACTGAACAAAAAAATGCTCACACTCCACATCCCGTGA
GAAAACGAATAAAAATTAAGGCAACTGAATAAAA---TGCTCACACAACACTGCCCATGA
GAAAACAAATAAAAATTAAGGCAACTGAATAAAA---TGCTCACACTCCACTGCCCATGA

* XXk * Kk Xk *xx *Khk Kkkx

TGCACCTCCCAGGCCCC——--- GCTCATTCTTTGGGCGTTGGTCAGAGTAAGCTGCTTTT
TGTATCTCCCTGGTCCCCC--AGGTCACTCTTCTGGCATGGGTCAGGGAAAGCTGCTTTT
TGTATCTCCCTGGTCCCCCTCAGCTCACTCTTCTGGCATGGGTCAGGGAAAATTGCTTTT

** Kk Kkhkkk kk Kdk*k * F*kk Kkkk *kx*k Kk Fxkkhkkk X Fxk Bk e e

GACGGAAGGACCTATGTTTGCTCAGAACACATTCTTTCCCCCCCTCCCCC---TCTGGTC
ATTGGAAAGACCAGCATTTGTTTAAAGCACATTCTTTCCCTCCCTCCTCCCATTTTGGTC
ATTGGAAAGACCAGCATTTGTTCAAAGCATACTCTTTCCCTCCCTCCTCCCATTTTGGTC

*khkk Khkkk *AhkkAh Kk K Kk Kk Kh KEAXkAAkkAAk FhkAhkhkkAhA Kk * *Ahkkk

TCCTC-——-TTTGTTTTGTTTTAAGGAAGAAAAATCAGTTGCGCGTTCTGAAATATTTTA
CCTTTCTTTTTTGTTTTGTTTTAAGAAAGAAAATTAAGTTGCGCGCTTTGAAATATTTTA
CCTTC--TTTTTGTTTTGTTTTAAGAAAGAAAATTAAGTTGCGCGCTTTAAAATATTTTA
* * * * * *

CCACTGCTGTGAACAAGTGAACACATTGTGTCACATCATGACACTCGTATAAGCATGGAG

TCACTGCTGTGAACAGATGAACAATGTGTGTCATTTCATGACACTC———=———~ GTGGAA
CTACTGCTACAAACAGATGAACAATGTGTGTCATTTTATGACACTC—————--- ATGGAA
*khkk*k * * * *Kxkkhkk*k *kh*k*x
AACAGTGATTTTTTTTTAGA-—--- ACAGAAAACAACAAAAAATAACCCCAAAATGAAGA
AACAGTGATTTTTTTTTTATTTTTTGCCCTAAGGAGAAACAAGTAAGAATAACCGAAAAT
AACAGTGATTTTTTTTT—==————- ACCCTAAAGAAAAACAAATAAAAATAACCCAAAAT
*AhhkAhkhxk * *x * E = S ** **

TTATTTTTTATGAGGAGTGAACATTTGGGTAAATCATGGCTAAGCTTAAAAAAAACTCAT

GTTCTTTTTTTTTAAAG-———————-— GCATAAACAGTGGATAAGTT—~~~———~~~—~ AT
ATTCTTTTTTTA-AAAG-———————— GCATAAATATTGGGTAAATT———————————- GT
* *Kxkkhkk * **x * Rk = *x*k Fkk * *

GGTGAGGCTTAACAATGTCTTGTAAGCAAAAGGTAGAGCCCTGTATCAACCCAGAAACAC

AATATGGCCTAACAATGT-TTGCAGATAAAAGATA----- TTGCATACAGCCAGA--TAC
AATATGGCCTAACAGTGT-TTGCAGATAAAAGTTA-——-- TTGTATACACCCAGA--TAC
* *khk Khkhkkik Khkhk Kkhkk X *kkkik Xk **x K% * KkhkkkXk *x

CTAGATCAGAACAGGAATCCACATTGCCAGTGACATGAGACTGAACAGCCAAATGGAGGC
T AGAGCAGGGATCCACACTGCCACTGAAATGCGACTGAATGGCCCTGTGGAGGC
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TTAGATAAGAGCAGGGATCCACACTGCCATTGAAATAGGACTGAATGGCCCTGCGGAGGC

***k * * ***k **% Rk = *x*k *kkkhkk

TATGTGGAGTTGGCATTGCATTTACCGGCAGTGCGGGAGGAATTTCTGAGTGGCCATCCC
TAAGTGGAGCTGACATACTATTTCCTGGCAGAGCAGGAGGAATTTCTGAGTGGCCATCCT
TAAGTGGAGCTGACATACTATTTCCTGGCAGTGCAGGAGGAATTTCTGAGTGGCCATCCT

KKk KhkhkkAkkAhk Kk Kkk KrEhkAkA K KEAAkAhkA KAhk AXAXAAAXAXAAXAAAXAAXAAAAAAkAhi*k

AAGGTCTAG-GTGGAGGTGGGGCATGGTATTTGAGACATTCCAAAACGAAGGCCTCTGAA
GAGGTCTAG-ATGGAGGTGGGGAATGGTACTTGAGACATTCCTAAAGGAAGGC-TCGGAA
AAGGTCTAGGATGGAGGTGGGGAATGGTACTTGAGACATTCCTAAAGGAAGGC-TCGGAA

*xx *khk Fhikkkkik Kk Kdkk

GGACCCTTCAGAGGTGGCTCTGGAATGACATGTGTCAAGCTGCTTGGACCTCGTGCTTTA
GCACCCTTCAGAGCAGGCTCTGGAATGA--TGTGTCAAGTTTCTTAGGCCTTCTGCTTTA
GCACCCTTCAGAGCAGGCTCTGGAATGA--TGTGTCAAGTTGCTTAGGCCTTCTGCTTTA

EE = Rk *Ahkkhkkhkkhkkhkkikk K Kkkh K Kihk *hkkAhkXx

AGTGCCTACATTATCTAACTGTGCTCAAGAGGTTCTCGACTGGAGGACCACACTCAAGCC
AGTGCCTACGTTACCTAACAGTGCTCAAGAGGTTCTCAATTGGAGAACCACACTCAAATC
AGTGCCTACATTACCTAACAGTGCTCAAGAGGTTCTCGATTGGAGAACCACACTCAAATC

B o o E * kX

GACTTATGCCCACCATCCCACCTCTGGATAATTTTGCATAAAATTGGATTAGCCTGGAGC
CATTTATGGCCTCCATCCCATTT-TAAATAATTATGGATAAAGTTGGATTAACCTGGAGC
CATTTATAGCCTCCATCCCATTTCTAAATAATTGTGTATAAAGTTGGATTAACCTGGAGC

* *kkk ECE R = R e * * *x*x

*h Kk

AGGTTGGGAGCCAAATGTGGCATTTGTGATCATGAGATTGATGCAATGAGATAGAAGATG
AGCTTTGGATCCAAATATGGCATA-GCAGTGATGCTATCAGTGCAGCATGATGGGAAATG
AACTTTGGATCCAAATATGGCACA-GCAATAATGATATTAATGCAGCATGATGGGAAATG

* *k KAk FhkAkkAhkhk Khkkhkik * * *k*k ** E **k*k X K* KXk

TTTGCTACCTGAACACTTA--TTGCTTTGAAACTAGACTTGAGGAAACCAGGGTTTATCT
TTTGCTGTGAAGAGACTTAACTTTCTTTGCGCTTAGACTTCAGGAAGCCTAGGTTTTATT
TTTGCTGTGAAGAGAATTGATTTGCTTTGAGCTTAGACTTCAGGAAGCCTAGGTTTTTTA

Rk e e * X Kk **x *x Rk

TTTGAGAACTTTTGGTAAGGGAAAAGGGAACAGGAAAAGAAACCCCAAACTCAGGCCGAA

TATTTATTTTTTTG--AGACATTTTGGTGAAAGGAAAAAA—————- GAAAGAAG--AAAA
TTTTTTTATTTTTG--AGACATTTTGGTAAAAGGAAAAAAAG----AAAACAAA--CAAA
* * *khkhkk * **x * *Ahkkkkhkkihk X *x * *x

TGATCAAGGGGACCCATAGGAAATCTTGTCCAGAGACAAGACTTCGGGAAGGTGTCTGG-
CAAACAAACAAAACCAGAAAAAGC---ACCAAAACTTAGGCAGAATGAGCAATGTCTGTC
CAAACAAACAAAACCAGAAAAAGC———ATCAAAACTCAGGCAGAATGAGCAATGTCTGA—

* Kkx * XXk * *x * X * * * *AhhkAk

--——ACATTCAGAACACCAAGACTTG--AAGGTGCCTTGCTCAATGGAAGAGGCCAGGAC
TGTAAGGGCTAGAATGACAAGGCATAGGAAGGTGCTTT-CACTGTGAAAGAGACAAGAAC
———AAGGGCTAGAAAAACAAGACATAGCAAGGTGCTTT CACTGTGAAAGAGACAAGAAC

Rk = **k*k*k KX K *khkkkhkkk Kk KX X **k Fhkihik X Fk XKk

AGAGCTGACAAAATTTTGCTCCCCAGTGAAGGCCACAGCAACCTTCTGCCCATCCTGTCT
ACAG--GAGGAAATACTGCTTA--AGTGAAGAGCACAGAAAGCTCCTGATAGTTCTGTCC
ACAG--GAGGAAATATTGCTTC--AGTGAAGAGCACAGACGGCTCCTGCCA-———————-

* k% *x E *hk*k EE *kkkx ** *ki%k

GTTCATGGAGAGGGTCCCTGCCTCACCTCTGCCATTTTGGGTTAGGAGAAGTCAAGTTGG
ATTCAGCACAAGGGTCCCTTCTACACTT-TACCTCTTGGGGTTAGGAGAAGTCAAGCTGG
ATTTATTACAAGAGTCCCGTCTGTACTT-TACCCTTTGGGGTTAG---AAGTCAAGTTGG

**x * ** Kdxkkk * **x K K *k *x *kx k=

GAGCCTGAAATAGTGGTTCTTGGAAAAATGGATCCCCAGTGAAAACTAGAGCTCTAAGCC
AAGCCTGAATGAATGGCCCCAATGAGAACTAGT -——-- GTTAAGCCCATTTCCCTAG---
AAGCCTGAATGAATGGACCCAATGAGAACTAGT ————- GTTAAGCCCATTTCCCTAG---

E R * **k*% * * ** * ** X% * * * XXk
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CATTCAGCCCATTTCACACCTGAAAATGTTAGTGATCAC-CACTTGGACC----AGCATC
--TGAGGTTTTCCGCCAGCGCGAATGTGTTAGTGGTTACCTGACTGGGCTCCTGGGCATC
--TCAGGTTTTTTTCAAGCGTGAATGTGTTAGTGGTTACTCTCCTGGGTTCCTGAGCATC

* * * * *Kx*k *khkkhkkkikk X X% **x*k *khkkk

CTTAAGTATCAGAAAGCCCCAAGCAATTGCTGCATCTTAGTAGGGTGAGGGATAAGCAAA

AGAAAAA-——————— GAGGCAAACAATTGCTTCATCTTAGGAGTGGAAAGGGTGAAACAA
AGAAAAAAAAAAAAAGAGGCAAACAATCGCTTCATCTTAGGAGTGGAAAGGA——AACAGA
* *khk KhkkAkk Khkkhk KAAkkAkAkkAA Xk X * X% *

AGAGGATGTTCACCATAACCCAGG-AATGAAGATACCATCAGCAAAGAATTTCAATTT-G
AGTGGCTGTCCACTGTGACTCAGGGAGTGAAGATACCATCAGCAAATAGTTTCTTTTT-G
AGTGGACGTCCGCTGTGACTCAGGGAGTGAAGATACCATCAGCAAATAGTTTCTTTTTTG

**x *x **x X * * **x *xx **x*k X

TTCAGTCTTTCATTTAGAGCTA----GTCTTTCACAGTACCATCTGAATACCTCTTTGAA
TTCAACTGTTCCTTTAGAACTAGTCTGTCTTCTGGAGTCCCA-CTGAATCCCCTGTTTTT
TTCATTCGTTCCTTTCGAGTTAGCCTGTCTTTTGGAATACCA- CTGAATATGCTGTTTTT

*kk*k ***k Fhkkhk K% ** *khkkk * K Fhkkhk FAkXkhkik

AGAAGGAAGACTTTACGTAGTGTAGATTTGTTTTGTGTTGTTTGAAAATATTA-TCTTTG
--—-—GGAAGACTTCACGTAGCCTAGATT-GTTTTGTGCCGTTTGACAACATTAATCTCTG
————GAAAGACTTCATGTAGCATAGATT GTTTTGTGCCGTTTACCAA ATTAACCTTTG

** Khkkk **x Kk

* * * kX * XXk

TAATTATTTTT-AATATGT-AAGGAATGCTTGGAATATCTGCTATATGTCAACTTTATGC
TCATCATTTTT-AACCTATTAAGGAATGCTTTGAATATCTGCTATATGCTAACTTTTTGC
TCATCGTTTTTTAACCTATTCAGGAATGCTTGGAATATCTGCTCTATGTTAACTTTTTGC

* k% *kkkik *k * K KAIxE LAk ALkk **x*x

AGCTTCCTTTTGAGGGACAAATTTAAAACAAACAAC----CCCCCATCACAAACTTAAAG
AGCTTCATTCTGAGAGACGTTAGTCAAACAAATAAAAGGAGCCCCATCACAATCTCACGG
AGCTTCATTCTGAGAGACATTAGTCAAACAAACAAAAGGATCCCCATCACAATCTTACAG

*khkkkhkk Kk Khkkk Xihk * KAhkkhkAkAhk Kk KAhkkAhkkkAhkkkhkikk Xk X *

GATTGCAAGGGCCAGATCTGTTAAGTGGTTTCATAGGAGACACATCCAGCAATTGTGTGG
TATTCGAAGGGCCAGGTCGATTAGGTGGCTTCATAGGAGACCC--TCCGCAACTGTGTGG
TACTGCAAGGGCCAGGTCTGTTAAGCGGCTTCACAGGAGACA---TCAGCAATTGTGTGG

* * Fhdxhdhkiikik Xk *khdx K Kk Fhkkhk FdXxkhkihk * Fhkkhk Fhkihdikkhkk

TCAGTGG----CTCTTTTACCCAATAAGATACATCACAGTCACATGCTTGATGGTTTATG
TCAGTGGCTGGCTCTCATACCCACTAAGATACATCATAGCTCCATG-TCGGTGGTTTATG
TCAGTGGCTGGCTCTCTTACCCACTAAGATACATCATAGCTACATG TTGGTGGTTTATG

*x*x ** Kk kk K K FIxAkLAkAhhkkk

TTGACCTAAGATTTATTTTGTTAAAATCTCT-CTCTGTTG-TGTTCGTTCT-—~~~---~
TTGACCTGAGATTGATTT-GTTAAAATCTCTCCTCTGTTTCTGTTCGTTCTGTTTCCGTC
TTGACCTGAGATTTATTT-GTTAAAATCTCTTCTTCGTTTCTGTTCGTTCTGGTTCTGTT

E R * Kk x *x o E R e

-TGTTCTGTTTTGTTTTGTTTTT--—-TAAAGTCTTGCTGTGGTCTCTTTGTGGCAGAAG
CTGTTCTGTTCTGTTCTGTTCTG--—-- AAAGTCTTGCTGTGGTCTCTTTTTGGCAGAAG
CTGTTCTGTTCTGTTCTGTTTTGGTTTTAAAGTCTTGCTGTGGTCTCTTGTTGGCAGAAA

ER e

R e S * kK

TGTTTCATGCATGGCAGCAGGCCTGTTGCTTTTTTATGGCGATTCCCATTGAAAATGTAA
TGTTTCATGCATGGCAGCAGGCCTGATGCTTTTT-ATAGTGATTCCCATTGAAACTGTAA
TGTTTTATGCATGGCAGCAGGCCTGTTGCTTTTTTATAGTGATTCCCATTGAAACTGTAA

FAEEAEIAKEX AEAXAXEAAXAAAXAAXAXAAXAAXAXA KAXIAXAXxAXx *k Kk dAXxXAAXAXAXAXAXhAdxh dhkikkk

GTAAATGTCTGTGGCCTTGTTCTCTCTATGGTAAAGATATTATTCACCATGTAAAACAAA
GTAAATGTCTGTGGCCTTGTTCTCTCTATGGTAAAGATATTATTCACCATGTAAAACAAG
GTAAATGTCTGTGGCCTTGTTCTCTCTATGGTAAAGATATTATTCACCATGTAAAACAAG

* kK

AAACAATATTTATTGTATTTTAGTATATTTATATAATTATGTTATTGAAAAAAATTGGCA
AAAAA-TATTTATTGTATTTTAGTATATTTATATAATTATGTTATTGAAAAAAATTGGCA
AAAAAATATTTATTGTATTTTAGTATATTTATATAATTATGTTATTGAAAAAA-TTGGCA
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**x*k X X * kX

TTAAAACTTAACCGCATCAGAA-CCTATTGTAAATACAAGTTCTATTTAAGTGTACTAAT
TTAAAACTTAACCACATCAGAAGCCTATTGTAAATACAGGTTCTATTTAAGTGTACCAAT
TTAAAACTTAACCACATCAGAAGCCTATTGTAAATACAGGTTCTATTTAAGTGTACCAAT

*xx *xx *xxk

TAACATATAATATATGTTTTAAATATAGAATTTTTAATGTTTTTAAATATATTTTCAAAG
TAACATATAATATATGTTTTAAATATAGAATTTTTAATGTTTTTAAATATATTTTCAAAG
TAACATATAATATATGTTTTAAATATAGAATTTTTAATGTTTTTAAATATATTTTCAAAG

AEXEAEXEAKAALAEAAXAEAAXAXAAXAAXAXAAXAAAXAAXAAAXAAXAAXAXAAXAAAXAAAXAAXAAAXAALAXAAdX

TACATAAAATCTGGGGGTTCTGGGTTTTTTTCTCTTTACTGTAAAACAAACATGAAAACG
TACATAAAATCTGGGGGTTCTGGGTTTTTT-CTCTTCACTGTAAAATA----TGAAAATG
TACATAAAGTCTGGGGGTTCTGGGTTTTTT-CTCTTCACTGTAAAATA----TGAAAATG

*Khkxkik K

*xx * *

TGTTTTATTATAAATACGTGTGTTCCTTGCTTT 5530
TGTTTTATTATAAATACATGTGTTCCTTGCTTT 5340
TGTTTCATTATAAATACATGTGTTCCTTGCTTT 5381

*hKhk

*h Kk

5377
5192
5233

5437
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