Polymorphismsin the HLA-DMB region of the
human MHC, spanning crossover hotspotsDMB 1,2

The sequence is taken from Beck et al. (1999) and is orientated centromere to
telomere. Coordinates are given relative to SNP DA 1+/- located at position
3,260,370 of the current consensus MHC sequence. Exons are shown in blue, Alu
repeats in red and L 1 repeats plus microsatellitesin green. The locations of PCR
primers used for amplification of genomic DNA and for resequencing for SNP
discovery are indicated below the sequence. Regions resequenced are underlined.
The alternative alele at each SNP is shown below the sequence. The approximate
positions of the centres of meiotic crossover hotspots DMB 1 and DMB 2 are also
shown.




90759 TGOGATTATTCTCTOCAGTAAT CTACCGAAATCTACTGGITGT TCTGCAGAAAAAGAATT
90819 AACGAGAGACAAGCACGACCTGITGTCTAAGACT AAGSCACCAT GACGT TTACCTAGTAACT
90879 CGATGATGCTAGCTCAGCACTCAGTGATTTGTCTCTACATTTGTOOCTAOCTACCTACC

HLA- DMB exon 1-->
90939 CAATCTGTCOCTGI T TGEGACACT GGACT COOGT GAGCTGCGAAGGAACAGATTTAATATC

90999 TAGCEECTCEETATOOOCACAT CACT CAT T TGEEEEGT CAAGEGACCOGEECAATATAGT
91059 ATTCTCCTCAGTGI CTGEAGATCATCTACCCAGCCT AT TCTCEEACAGEOGACEAC
91119 OCACCEACCCT GEAAGAGCT GGTOCAGEEGACT GAACTCOOCCATCTTTACAGAGCAGA

ini
91179 GCATGATCACAT TCCTAOOECTECT CCTAEEECTCACGCCT GEECTGCACAGGAGCACGTA

91239 AGGACACTTCTTCTGEEGACT CTAOCT TOOOCTGECTCCT GT TTCAGEGTAAGSGTGI TOC

91299 GITTTGTAATTGCATTTGACACOOCAGATAGI TTGTCTOOCTGGTATACATTCCTATACC

91359 ACTTTGTACTTTGTAGCAATTTTAATGTAATTAATCTGTATAATTATCTGT GCAGTGTAT
91419 ATTOOCTCCTCEAATATACSCAACCGACAATGI TCATCTTATTTATTGCTGOCTOCTCAGC
91479 TOCTACGCACAGT GOCT TGCATCCAGCAAGT GCTTCATAAATATGTGOGAAGTGAATATTT
91539 AATATTTCCAGCACAATACAAGCTCACTCTTTCTCTTGACCCTTTTTCTCTCTCAATAA
91599 TTTAOCTTACTGAAGGTCTGTGI TCTGE3CAAATTGTCATGI TTAAACATGCAAATAATC

91659 TOEEEEEECTACTOCTATOOCTGIGCTTAGTCT TGCATAAAGACCAGACT GGATCTAAAA

91719 ACTTATCTACTACTTCTACTGACTOOCTCAAATCAGACT TTCAGAAACTTCAGTGTATGA
91779 CCTTGGTCAGTAGATGI TOCCT GAGCAGEAAAT CTGT GOCAGACTACCTGEATGICACCA

91839  AGGCTTAGGTTCTGAGCTGAATATAGGAAAAATCAACTTTTTTTCITCTATATGCTCACA
<----RB7.5R --------

91899 CTCAACACTTCTTTGACCAACTGTGTGAGGT TTTTTTTTTTTTTTTACTCATACCAACCA

91959 ATTCTOCTATATTAGCTCCATATCCTATAATTCAATTOCATTGTGACATTAACTAGAGT T

92019 AACATAGACACCAAAGGT TAAAGACT CAGT COCATAAGACTGOCTCCATTTCAGACACCA
92079 ATCACAAGTAGTAGGT TCCCAAATTACCCACATCTTCTGTCCAACTTGOCTACAAATCAG
92139 AGGTTOOCATCACCOOCTOCTTAEAGT TAGTAATTTGCTAAAGTGECTTATGEAACT CAG
92199 GAAAAGTITTACTTATTATTGTAGATTTTTTACAAAGCATATTTTAATTGATAATAATAAT
92259 TATAAATATTCATGEEGTCCATAATGATGI TTTAGTACATGTAATGTACAGTGATCAGAT
92319 CAGATCATCATCTCATTTATCATTTCTTTGT GT TGGAAACATTCCATATCCTTCTTCTAG
92379 CCATTTGAAATGATATAAAGTATTATTGT TAATGACAGT CATCOCACAGIGGTATAGAAC
92439 ACTAGATCATAATTTTGCATCCTTTAACAAAGGATATTTTAAAGCATACAAAGEAACATC
92499 CACGATCGAACGAGATACCAGATCTGEAAGSGTCOCAATCACAGEAGCTCTGTCOCCACAGAA
92559 TTGEEGTACTTCACCTOCTGECATGTGEATGI GT TTACCAACTGAGAAGT TCTCTGAACT

92619 OCATAGITOOCEEATTTTTATGGACSCTTCATCATGTAGECATGACTGATTATTAACTCA

92679 ATCTCCAGOOCCT TOOCCT TCAGEEAGT AT GEEECATCECACTAAAAGT TCCAGACT TCT
92739 AATCATGACTTGGTCTTTCTGGT GACCAGCOOCT CCTCCAGGAGCCCACCAAGAGTACCT
92799 CATTAGAACAAAAGACACTCCTGT TATCTACGAAATTCTAAGCCATTAGECACTCTATGT
92859 CAGGAACCAGEGTCAAACGACAAARCTCTGTCAGACCTOCTAAATATACGTCTGTATGI T
92919 TTATATATTTATTATTTGTGTATATTTATTATTTATATATTTATTTATTTATTGOCAGEC

HLA-DMB exon 2 --->
92979 CAGTAGAAGACATTGACCTGI TCTOOCT TOCCTACTOCTCTAGGTGECT TAGT G30CCA
------ R68. 7F ---->

93039 TGIGGAAAGCACCTGI CTGT TGGATGATGCTCEEACT CCAAACCGATTTCACATACTGCAT

93099 CTOCTTCAACAAGGAT CTGCT GACCT GCTCSCATOCAGAGCAGAATAAGATCCOCCT TG




93159
93219
93279

93339

93399

93459
93519
93579
93639
93699
93759
93819
93879
93939

93999

94059
94119

94179

94239
94299
94359
94419

94479

94539
94599

94659

94719

94779

94839

94899

94959
95019

95079

95139

95199

CGAAT T TGEEGTCCTGAATAGCT TGEOGAAT GTOCT CT CACAGCACCTCAACCAAAAAGA
CACCCT GATGCAGOCCT TGOGCAAT G3ECT TCAGAAT TGT GOCACACACACCCAGOOCTT
CTGEEGEATCACT GACCAACAGGACACGT GACGAGAGAGEEGT GCAGAGEECTACCACEA

AGT GCAGT TAGGAGEECACGEOCACEEACCATOOCACAGT GE00CACEEGT TTGAGATTTG

JIIG A
AGCAGCAAATAAGAGAAAAT GTGT GCATCT GAAAT GTAGAAAGACGEACGATTGAACCTC
A

AAGCSEEAACAAGGT GECTGACGT GAGT GGAACAGGAGT AAAGAAGEEGAGGTGAGECT TG
AACCCOGAGGT GOCATGT GIEEAGCT TATGCAGAGECTGEECAT CTCAGGATGCATACC
CAAGATGI TCTTGOCTTGT TATOOCAGATTTTGATGI TOCAGATCTGATGTGEE00CASG
CATCEAATATTTCEAATOOCAGEATTCTGACACATECTTTTTCTCACOCTTAAACTC
TTGCATTGACAATGCTTGAAGT TTGTGAAAGTAAACT TGAAGATCTCCACAGTACAGAA
CAGTGIGTCTCAAGSGTAGT TTCTGAACCACCT TTCT CAGAAT TACCTCCACGAGGTACT
TGITAAAGATGCAAGCOOCT TAGTACCACTOCAGATCT GT TGAAAGAAAGTATCTGEEEA
TACAGOCTAGGAAATCTGCATTTTAACATAATTOCTTCGATTTTTATTTAAGATTGIGI T
TGAAAAATGTCAAGATAGAGECAAGCAAGAGGATCACCTAGCAGAGTAAATTAGTAAAAG

JI3T/ A
ATCCAGTATTACCAATCTCTTTAGT TTGACTACATTCATTCCAAATTTAAGAGTGAGIC
A

CTAAGT TAGSCTTGT TTCCTTGAACTAT GTGAGCAGAAAAAGCTTTAACTAGCAAAAGAA
OGTATTAAACAAGAT TTCCAGAAAAATTOCT TTTOCACCT TAAAAAAACCCAATGTACAA

JJ4T/ C
CTCTGATTACTCTTAGCTTCCTTATTTCAAATACT TTOCAGT TTATGTACTTGAAATAA
C

ATACAACAACTTCTAGAACACCT TGCAGT TCAGATCTGCTTTTACTAATTGTAATCAAA
CATAATTCT GGAGCAGGAAAGAAAGAAAGEIECAATGAACGAAT GCAGAGAAGAAAGAG
TAATGCAGGAATACAT TCTAACGGET TOOCCT TCAAGEEECAGCAT GBCAGAGEEEECTGS
GGTCCAAAGT GEGT TGCAAAAT CTACCAAGAGT TGOGATAGSGAAGAAACCAGGT TGAGS

H.A- DVB
AAGCAGOCAGAATGTCACOCTOCTTOCTAAACATGI TTTTTTCTOCTATGCAGE30CACC

ATCTGTGCAAGTAGOCAAAACCACT CCTTTTAACACCGAGEEAGOCTGTGATACTGECTG
CTATGI GTGEECT TCTATOCAGCAGAAGT GACT AT CACGT GGAGCAAGAACGEEAACCT

JIS5C A Aa->Qu
TGICATGOCTCACAGCAGT GOBCACAAGACTGOOCAGOOCAAT GGAGACT GGACATACCA
A

GACCCTCTCOCAT TTAGOCT TAACOOCCT CT TACGEEGACACT TACACCTGIGTGGTAGA

GCACATTCEEECTOCT GAGOCCATCOCT TOSSCACTCEAGTAAGT GTATGECAGATCEATG

GAATTAGSGTCAAACCAGAGAAAAT GAGAT GTGEATCGATACATGGTACATGGTAGACAG

CGAAGT GCTGAAAAT GREGACT GAGT CTGGAGGAACT TACGEEEGCCT TAGGACCAGAAT
D R70. 6R- - - -

CEEEAAATCATAAAGAAATCAAATAT TTAGGT TGGTGCAAAAGT AATTGCAGT TTT
GOCATTACT TTCAGT GBCAAAAACCCCAATTACT TTTGCACCAGI TTAATATTTAGICTG

JJ6T/ C
TACTATTECTACTCTGEIGET GIGGT TEATGT TACTAOGTCTATGI TTGAGSGT GAGAGG
C

JITA C
GCAGOGTCCTTGCTTTGAAATGAGGATGT AAAT TTGECAATCATAT T TTCAGAACCOCAA
C

ATTGTAATACACTATTCTAGCCTCCTTAGATTTCAACTATTCTGGTGOCAGAAGCCAGATG

exon 3 --->



95259 CACCTGAACGAATGATGAAGGT TGAAGAAGCSEEEXCTTTTCTTGGT GTGEEECAGTACT

95319  GCATTTGROCTGCTCTACCAAGCATACGRGAGTAGTAAAGOCACGACTGRCAGACCATTT
------ RU71. 1F--- -
------- R71.0F ---->

95379 GCCATGCAT GCT CAGEE0CAGT GCATAAAGAAT TACTTACAGT TCAAACACTGTTTGAA

95439 CTCAGTGTOEEGAGTAGT TAAAGGT ATOGT GAGAAGT TGCACACACCTTTGEEEACTCTT

95499 GGAAAAGAAAGAGEAAGAAAT GAGCAAGAGEAAGEGET GTCTACAAAGEECCAGAGAACAG
95559 GATCTCAGATCACGCTGCTGTAACCAGGT TTAOCCT TGTGGAAGTGIT TGITTCTTACTGG

95619 GCAGT TGICAAGEGAATGEAGAACAGAGAAGAGAGT GGAAAT CACAT GCTCACT TGAACT

JBAN G IJIAT
95679 TTOCTGEEAACGT CTOCTCACAGOGT GCACAAGAGOCTOCCT TTAGAAATGGAGIGITC
GT

95739 ATTTTATCATGRGAAAAGAAT CTGAGT GOGACAT GATTCAGAACAGGACOGEEOCCAAGEA
---- R71.5F -

95799 AGT GCACEEECTGI GEAGT GEGATGEAGACAACCT CTGAAAGGACACATCSGAGATCTAG

J2A G
95859 ATGTAGAAGGTACACAAGTAGTAGGATAACTCACAGEATGGATCCACTCEAGGT TAAGAC
G

95919 ATGIGGTAAGACAGTGTAATAGCEAAGCTCCTCAGT TGGAGAAAGT AAGGAAGCAAACATT
95979 GITACOGT GEEEECAATCEAGAGEACAGT GAGGACCCCTTTATCCTGATAAGSGTGXCTT

J3A G
96039 TGAGGTAAAGCAAGEAAAGACCATCOCT TGAGAGEOOCCACT GTATTAGAGAGGACCT GG
G

JAN G
96099 AACCCACCATACTAAT T CTGEEEAGAT GGATTAOOCAGCT TACT CTAGGAGTAGAGGTC
G

96159 CATGCECACCAGGT TTGATTTGAGAAAGATCATT TTCTTGECAGTGSGTGGTGTGAGCTA
96219 GACOCT TGGAGCTGGATAAAGCACCT TTTAACCCACT GAGAGGTGCTCCAATAAATGG

H_A- DMB exon 4->
96279 AATTAOOCTCEEEET GAGCAACACGAAACT GEGTCAAGTAAGI TTCTATTTTTTGCAGCAC

APPROXI MATE CENTRE OF HLA-DMB HOTSPOT 1
I

I
96339 CTGECTGIOO0CCATGCAGACOCTGAAGGT TTCTGTGTCTGCAGTGACTCTGEEOCT GG

96399 GOCTCATCATCTTCTCTCT TGGTGT GATCACCT GOCCAGACCTGCCACTCTAGTGAGT
96459 GACTCECTGAACTOOCATOOCCACT CTTGGTACCACTCTCTCTTACTTTCTGITTGI GA
96519 TTAACTCTCTOCTTOCTACTGCATTTGCTATGAATACT GCTAGATATTTTCATCCACAAA

H.A-DMB exon 5 ->
96579 GACTGGTATAATCAAGTATCTTCCTCTCT TAGGT TACACTCCTCTTOCTGEGTQCAATTA

96639 TTCAGAAGGTAACATCTCTGITGGTCTGI TTAOCTACT TGOOCT T TGGTAGEEGTGOEEG

96699 TTAGAGSEGTCAGT GT TASGT TCAACTAATCT TGAT TATTATATGEGTGAGCTTOCATCGA
96759 GGATCTAGSCAAGEECATGATT TAAGCTGOCAT TGCTAGGAT TAAGAGCAGGAAGCGACCA
96819 TOCTCCTCTTCTACCAAGT GEGATGT CTGT GGAGACGGAGECTGAAGGTGCTTOCTTTGTA
96879 TTAGITGITGGTGOOCTCEAGI TTTCAGTATCACT GTATTAAGSCATCGEGATGGI TACAG
96939 TGACAAACCATCEEECAAGT TGSGT TGAAGCCTCATTATCTOCCTTTTATTTATTCTGT




H_A- DMB exon 6-> ter
96999 AGGATGECACAT T TCCTAGAGCECAGAATCCTACAACT TCCACTCCAAGT GAGAAGGAGAT

97059 TCAAACT CAATGATGCTACCATGOCTCTOCAACATCTTCAACCOCCTGACATTATCTTGG
97119 ATOCTATGGITTCTOCATOCAATTCTTTGAATTTOOCAGTCTCOCCTATGTAAAACTTAG

J13a'T
97179 CAACT TGEEECACCT CATTACT GGACTATGCTGTAACCAAAT TATTGT CCAAGECTATA
T

97239 TTTCTCEEATGAATATAATCTGAGEAAGEEAGT TAAAGACOCT CCTGEEECTCTCAGTGT

pol yA si gnal
97299 GOCATAGAGGACAGCAACTGGTGATTGI TTCAGAGAAATAAACT TTGGTGGAAATATTGT

97359 TTOCATGICTTCT TOCT GEEE00CT G3EEAAGGAAT AT GBECAAAGCAGEGACT GAGG

97419 TTAATTCTCTTCTCCTTGAGTAGEECAGAAATCAATACCTTCTTCCATTTTOOCACTTAG

97479 ACATGACAGAATTTGEEEOCGT TTTCTGATTTATAATTCATAAGCAGAAATTCAACTGTIG

97539 GIGEGI TCEAGTCACAGAGT ATGEECAAGGAAGEEAATTAACAGCTTACTCACCTCATAC

<o R73.2R -----
J14G C
97599  AGGATCTTATGAGGATTAAATGAGITCATACTTGTAAATGECTAAGAACACOGOCAGECA
C -----
97659  CATAGOCAGOCTGCAATAGTGACGTTAGCTATATTCGATTATTCAACTTTCTGEOCAGEC
--R73.3F------ >
JjkiaT
97719  ATTGTACCAGGTGCTTTGATOCTCATCACAACOGTAAGGCAGACOUCTCATACOOCTCAG
T
Jjk2a T
97779  GATTCAGEGGACAGAGCTTAACTOCAGATTGAGT TCTAGACAGT TATTTCTTCCATACCC
DI R73.5R------- T

97839 TGAATCCAGAACCEAACATACCTTGAGT GATTATTATGT CTTAGSCACTGGTCTCAGACC
97899 TTTATATTTGTACCTCATTCTCTTCTCACAATAACCACACAAGGACAGATTGITTAOCT
97959 CTATGI TACAGACAAAAGATGT GAGCECTCAGAGACATTTAAGT GACT TGTCCAAGGTCAA

98019 AGAACAGATTTCTGTAGGATGI TTGTCTACCTGACCTCEAAGTACCAGATTACTTTATTC

98079 TGAAGACOCT CAT GCT GGT GAGCACACAT CTCTTCAGAGOCACCGI TGCATTOCCTTCTA

98139 OOCCAAGACCAAGEAGAGOOCT TTCEEEEAATGEACT CCACOCTAAGCAAGAGAGCGATC
98199 TCCTGEIGGEITTGI TGTOOCACGAAGEEOGACACCT CCTCEACACAGAAACCTAGGTG
98259 TCCAATTGI TTTTGGEAAT TAGAGCTAGATACTAGAATAT GIGTAAGAAAAAGAAACCAAG

98319 AAATGAGT TGATTTGGAACACCTOCATAAT TTCT TCAGAAGCATOCT TGGAAT TAGAGCA

Jj k13G A
98379  TCTCITCTGGAAGEEGT TAACAGAAGAAGT CAGT GCAAGGAACTTAATCTCTACATTTTA
------- R74. 1F------> A
98439 CCATTTTTATGITTCATTTTCATTTTTICTATTCACTGITTITTGITTITATTITTTGITTG

98499 TTTCACAAACCAAATTCCTTTTGAAATTCTAGI TTAGT CTAGGAATGEEEEECTTTAEEC
98559 CTTGICTATATCTGECAGI TTTATTTATTATTTTTA ATTTATTTATT TCG

98619 AGACAGAGITTTGCTCT TG TGOOCAGSCTCGAGT GCAATCEOGT GATCTCERCTTATTG

98679 CAACTTCTGCOCTOOCATGT TCAAGCCATTCTCCTGOCTCAGCCTOCCAAGTAGCTGAGAT

Jjk15T/C Jjk16G@ C
98739  TACAGGOGTGCACCACCATGOCTGRCTAATTTTGTATTTTCTTAGTAGGGATGEGGTTTC
----R74.4F----- > C C

98799 ACCATGI TGGTCAGECTGGET CTAGATCTOCTGACCT CAAGT GATCCACCTGOCT CAGCCT




98859

98919

98979

99039

99099

99159

99219

99279

99339

99399

99459
99519

<---- full length Alu el enent
COCAAAGT GCTCEGAT TACACGEOGT GAGOCACOCCACTAGSCCTATCTGEACAGI TTTAA

Jj k3G A
AGGAGAAGCTGCAGAT CTGAAGEGTCTAGT TCTAGT CACAGCAGT GGGAATCAAAGT GEC
A

AGGATOOCAGAGAAAGGAAGT AGAGAGT TAGCTAATGEGACECTTOCAGI TOCTTTTCT

Jjk5T/C
AGAGATTTOCAGT GCAGRCTTTTCTCTGOOCTAACT TTGTAGGT TTTTTGT TTTATAGGA
C

Jikoo T Jjk4d A Jjki8@ C
AAGECTGTOOOCT TCCAGGT AAGEAATAGGCAAAAGT ATATGTAGGT CTGCTAGGATCCA
T A C

Jj k14G A
GAAAGTCAGAATACTATAGGT AGAAAGEEGAGT TCT TACACAGECGAATGAGTGGTACTT
A

GAAAGGAAGGT GGAAGAAGSGT GATGGTGCACCAAT TGTAGGAGGAT GAGGAGAAGAGAA

Jjk10Q T
TGCATGCT GCAT GAGGAGAAT GGAAT GTAAACAT AAT GGAT TGOCAAAAAAGGAGT GO
------- R74. 9F------> T
Jj k114 - Jj K12+ -
CACTTGAGCACATGT GAGAGAAAGAGAGEAAAAAAAGAG
- R75. OR- - -~ -~ --
Jj k6G A
AAGGAGT GCAAGAGAGT AAGAGAGAGGEGACCAAAAGEGT GAGAGCAGAGAAGT GGAGT GG
- A

GAGAAAGAAGGAGAGEGACATAGAGAGAGEGAGEEAGEEEACOCEEEEAAGAGAGAGAGA
GCTGGACTTTOSEGT TATACATAATOCAAGCTGCACAAAGAAT TGT TTTOBCOCT TCAAT

APPROXI MATE CENTRE OF HLA- DMB HOTSPOT 2

99579

99639

99699

99759

99819

99879
99939
99999
100059

100119

100179

I

| Jjk7@ C

GTCTTGITGI TTTAAAAGCTGAACT TGCAGCTAGAATTGGT TTTAAAGGTCATCTAGICC
c

ACCTCOOCTCOCAT GAAAGAACT GEEOCTGTGT TAACAAGSECACACACAGT GCAGSEAG

Jjk8Q G
TTOCTTCAACACT TGREECAGATAACAATAT T TTAGAGAAACGOGT TGACOOCACATTTG
---R75.4F------ > G

ACCTTCTTCTTTTGACCATTAAAGACAAT GAGAATAAAT CTCAAATACACCACSEGAGGET

GGTATOCTTGECATTTTTTTTTTCOCTGAGGGAGAGCATGT TOCTAGGT TOCAGGT TCTC
~<-R75.5R ==~  eeeeeoa- R75. 5Fs- - - - >

TTTGOCTOOCTACOCACGAACACAT GCATGT GAAAGAAACAGACAAGATTGACATTTAAT
OOCAATGTCTATTTATGAAAATTATCTTTAGSCCATTTTCTCAAGI TTTTCTCTTTOCAA
AGTAAAATTGCEECAAATCAGATGAAAAACGAGEGT GEAGT TCAACCOCATCCTCAAATCOC
TTTTTTTTTTTTCECTTGAGTGTCTGTCATTCOCAAGAGOCCTCCAACTGOCTTGAAGCA

AGECATCEECATTTCTOOGTGGTGCTTACTGOCACTACT TGEOCAGACCAGT CTOCAGS




100239

100299

100359

100419

100479

100539

100599

100659
100719
100779
100839
100899
100959
101019
101079
101139
101199

101259

101319

101379

101439
101499
101559
101619
101679
101739
101799

J5C'T
TGITTCTOCAGACCCT TACTCT TOCAT TTCATAT GAGECT TOCAAGAGECOOCT GE0OGT
T

GCTGGT CTGEEECACEEAATAAAGAAATGECT TTTATTGTATCAGAGT CTCAACAGAAAA

CAGATGECATACTOCAAATACCACATTTCAAGCAAAGT TTATTTATTACCAAAGTATTTA

J6G A
CAAAGAACT GEGT GEAGCATAGCT GT TACT ACOCCAAGGT CCAAAGAGECOGEEEACAGA
A

AGESGT TATCAGGACT CAGAAGEACAGCAAGOCCT GTACAGT CACCACCT TAOCAAGEEC

AGT GOOCT TCAGT CAAGEGACACAACAGCT TAAGGT GACCT TGTAGEGAGGAAGCCAAGG

J7aT
GATTAGAAACACT GACCT CACTOOOCTCTTOOCTCTGCTCT TAGECTGATGCTGRAAGCA
---R76.3F------- > T

AGAAGAAGOCAGEGAGCATGEEAGOCATTCAAT GTCATGCAGGTCAGCACCT GAGECAGA
OCOCAGGT GCAGAAGT AT TGAGAGT GEGT OCAGAAGGACAGAT CEAGGACAGEAAGTACA
TTCACAACAAGAAGGAAAAACGT CAATGI TGT GIEGT GCAGAGAGAGGTGCAAAATCTGG
GCTTCTTTTGOCT TGGACAAT GACAAGOGCATAGTAGCAACAGAAACT AAGT TTGTAGT
TTOCTACTGEAGT TTAEACCACACTCACTTCTAGT TCTGTCTTGOOCACTTGAATTT
TGATTGIGGT TATACTGAATTTATAGAAATTTGESGT TAACTGACTTGI TTTTATTACTA
AATCATACCATGCAAAAACAGEATGT TTTCTCATTTATTGAAATCATTTTGITTGCTCTT
TATTATGGTTTTTAAACTTTACTTTTTCATAGTAGT CCTGAGTATGCTCAGI TAATTCTT
ACCATGITGTAGCTTTTGCTGCTATTGTGATTGGTATCTTATTGCAATTCTACTTTTGA
ATCAGTAATTTCTGATGTAGAAGAATGTATCTAATTTAAAAAATTGTGGT TAAAAAAATA

di verged L1 el enent
ACATTTACOGTCTTAACCACTTTGAAGT GTACAGCTCAGCAGTGT TAAGTATATTCACAT

TTTTGTGCAACCAAT CTOCAGAACT OCT TT TCACCT TGCAAAACCAGAACT CTACACCCA
----R77.0F2-------- >

CTGITTCTATGAATCTGACTACTTCAGATACCCTGTACAAGT GCAATCATCCAGITTTTG
TCTTTTGEOCGATTCCTTATTTCACTTAGCTTAATGTCCTTAAAATTCATACTTGITGCA
GCATGTAAGAGIGCTTTCTTACTTTTTAGSCTGAATAATAACCTACTGTATGTATATGSC
ATATTTTGITTGOOCATTCATCTGICTATGGTCATCTTTGI TGCTTOCACCTCTTGECTA
TOCAGAATAGI CCTCCTATGAATAT GEEEEAAAATATCTGCTTAAGTCOCTCCTTTCAAT
TCTTTTGCATTTATACOCAGAAGT CCACTCTTGEGTCATATAGTAGI TTTACTACTGATT
TTTTGAGGAACTGOOGTACTGI TTOOCATAGCAGI TACACATTTTACAATCOCACGAACA




