
Polymorphisms in the HLA-DNA region of the
human MHC, spanning crossover hotspots DNA
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The sequence is taken from     Beck       et al      . (1999   ) and is orientated
centromere to telomere.  Coordinates are given relative to SNP DA1+/-
located at position 3,260,370 of the    current consensus MHC sequence   
Exons are shown in blue, Alu repeats in red and microsatellites in 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 allele at each SNP is
shown below the sequence.  The approximate positions of the centres of
meiotic crossover hotspots DNA 1-3 are also shown.



18319       GGTTTTGCGCTGGCCTAGGACTCCAGCTGGCCCTCCTTTCTCTTTACACACATGACACCA   
                   ------- R-6.0F ---->

18379       ACACAGATGGCCACTAGTGGGTCAAAATAATACCTTTAGGGAGTGCCGACACCTCAAAAG   
18439       AAAAACAGCAAACAGGACCATCTATGTCCTTGAAAGAAGTGGTAGAAAATATAGACCAGC   
18499       CGCTTAAAATGAGCATTAAAAGTGCACTTTAAAAGTCAGAAGCTATTATAATATGAAAAA

                                 DD15A/C          DD19-/+
18559       ATAGAGAATATAGGGAAAACACCTAGA      A      GTTCTAGGTGTAAAAAATATATATAATAGTCA   
                                    C               |+T

18619       AAGTAAAAGCCACATTAATGGGATAAATAGTGGGAGAGATGCAACTGAAAAACAAAACAG   

18679       AAAGATGGAGGACTACACTGAGGAGCTAGTTCAGAACAAAAGAGGGAAGAATTGAGAAGT   
18739       CATCAATAGAAAAGTCAGGGGAAAAGGAGGAGAGAATTATCCAAATATAGATTATATGAG

                            DD20-/+
18799       TTTCACAAAGACAAAAAATAGAGGAGAAAAATAGTTAAAGAAATAAAAAGATGAATTCCC   
                               |+GAGA

18859       AGAATTAAAAGATAGAGAAGATCCATAATGTCTTACAGAGAGAAGGAAAAACCCACTCTA   
18919       GACACACTAGCAAAATTTAAAAATATCAAAGACAATGAGAAAATTCTAGAAGATTCCAGC

                                               length polymorphic (A)n
18979       ATGAAAGACTGACA   TGGGATTTTCTAACTGTGACATTGGATGCAAAAAAAAAAATTTGGA
                                <---- R-5.3R -------           ------

                             DD21+/-  DD22T/C
19039    ATGATGTTATTTAGAATA   TTAAA      GGGG      AAAA      T      ACTTCAAATAGTATGTAATACACAGCTA   
         -- R-5.3F --->           -     C

              DD23A/T DD16G/A DD17T/C
19099       AACTTTATTCA      A      AAGT      G      CTGG      T      ATAATTTTAAAAAATTATCAAGCATACAAGACTTTAGA   
                    T    A    C
                                   DD24G/T DD18T/C
19159       AGGTTTGCTATGCAAATTCCCACATCTGAAAG      G      T      T      TTGGAAGAAGAATTCTAATCAGAGA   
                                         T C

19219       ACGCATTCTAGAAGGTGCCAAAAGATATGAAAAGTAATGTTGACCAAATAATTTGGTGAA

19279       GGAGAAAATATGTGAATAAATTTGAAAGCATGCTAAAGTTCTTATCCAGTCAGAGGGAAG   
                                                                    <-
                                                      ---- R-5.0F ---

19339       ATGGA   GAAGGTATCGGTAACACTTAAAAAAAAAAAAGGCAATGAAGATTAAAAAAGAAAA
         ------ R-5.0R -----
         --------->

            full length Alu --->
19399    CTTGGCCGGGTGTGATGGCTCACGCCTGTAATCCTAGCAGTTTGTGAGGCCGAGCCAGGC
19459    AGATTGCCTGAGCTCAGGAGGATAAGCCTGGGCAACACGGTGAAACCCCGTCTCTACTAA
19519    AATACAAAAAAAAAAAAAAAAAAATAGCCAAGCATGGTGGCATGCACCTGGAGTCCCAGC
19579    CACTCGGGAAGCTGAGGAGAATCGCTTGAACCCGGGAAG   CAGAGGTTGCAGTGAGCCAGC   
19639       CCAGATCATGCCACTACACTCCAGCCTGGCAACAGAGCGAGACTCCGTCTC      AAAAACAAA   
19699       CAAACAAACAAACAAAAAAA      CTTTAAAAAATAGAAATATTGAAATAAATAAGGTATTACA   

                                                                DD9G/T
19759       AACAAGCCCAAGTGCATCAATATTCACAATAAACACAATCAGAATGCAGCAAAGACAG      G      G   
                                                                   T

19819       CCATGTGCTCACCAAACCATTATATCTTCCTGCACACATAGGTAACGTACATTTTTCCAT   
19879       CCCCGTGCGCCTATGTGGGGTCATTGTTTACTTCTTGCCAATGGAATGTGAGCAGAGATG   
19939       GCAAATAGTTTCTGGTCCAAAACCATGGAAACAATGTGCCTTTCCCAGGTTCTCTCTCCT   

                                  DD10C/G                 DD11T/C
19999       ACCTGCAAAGCTAGGAGTTCATGAAGTG      C      TTTTCAATAATAGAGATGCAAAG      T      GGAGCTT   
                                     G                       C



                                                                 DD12C/G
20059       AGCCACCTTGAGGCATGTTTTGGAAAAGAGCTACAGAGTGCCCAACCTGCCTTGAACTA      C   
                                                                    G
       DD13C/T
20119       A      C      GTGGCTAAAAAATAAACCTGTGTTTTGTTAAACCACTGAGGCTTCAGTGTTTGTCTCT   
          T
               DD14A/G
20179       TGCAGAAAC      A      AGTTTGCTCACTTTGACTACCATATGAATTGAACATAGGTTAGAAGACAG   
                  G

20239       AGATCGTCAGATTGAATCAGAAGCAAAAATCTATATTTATGACATTTCAAGGGCTACATC   
20299       TAAAGCATAAGTACAAAGGAAGAGTAAAAACAAAAGAGTAGAAAAAGATACAGTGAACAA   
20359       ATACCCAAAGACAGCTGTAGAACTTATTACTATCAGACAAGACAGAGTAGGACAGAAAGA   
            ----- R-3.9F ------>

20419       TTCTCAGGACAAATTGGGAAAAGGCTCAGTTCACCAAGACTGTAATAATTCCCAAGAGTA   
                               <----- R-3.9R ------

20479       AACACCTTAATAACCTAAATGCAGAGAGGGCAAAAGTTGATTTAAAAATTAGAAACAAGT   

                                                        5' truncated Alu -->
20539       TGAAAAACCTACAGTCACAGTTAGAGATTTAAATATACCATTCATAG      GCCAGGAATTGTG   
                <----- R-3.8R ------
                                                      DE1C/G
20599       GGGCATGCCTATAGTCCCAGCTACTCTGGGAGGCTGAGGCAGGAGGAT      C      GCTTAAGCCCA   
                                                         G

20659       GCTGTTTGAGGCTGCAGCGAGCCATGATTACTTCACTGCCCTCCAGCCTGAGCAACAGAG   
20719       CAAGGCCCTGTCTCT      AAAAAATAAATAAATAAA      TGCACCACTCTTAGTTATGTATAGGCC   

                           DE2G/A
20779       AGTCCAAAGATAAAGAAAACC      G      TAATAAATTAGAATGACAAAATCCACATGCTTGATCCA   
                              A

20839       ATAAACATGTACATGTATAAAATTCTGCATCACATTTATTAGAGCCCATGTGAAATATTT   
20899       ACAGAAGTTCACCACACTCCAAGCCATAGAGGATTATCATGTAATTAAATTATAAGTTAA   
20959       TAACAAAAAACATACTTTAAAAAATCTATGTATGTTTTCAAATAAAAAAAAACACCCGAT   
                                                            ---------

21019       ACTCGACTGTTATTAACCAAAGAAGCAACATTCTTTATCATGAGTTTTTCATGGCTTTCC   
         - R-3.3F ->

21079       CGTCTTTCATCTCATGGCTCCAGCTCCCACCTCACTTGGGGGGAGGTGAAGGTGGCAAGG   
21139       GTCCTAACCAGGGCAGGACCAAAGCAGTGAAGACACTGTTCATTCATGCGCAGGTGTCTC   

                  DE3G/T                         DE4C/T
21199       CTAGGCGCCTAT      G      ATGTGCTAGGCATTACGTAGACACTGTGGA      C      TAGAAACGAAAAAACT   
                     T                              T

21259       AAGATTAGGGCTCCCCATAAACCGGGCCATGCAAATCAATTACTAGCTGTCATTTGATTA   
21319       ATTTGAAGTCAGAAGCTGTGTCTGCCCCACTTAAAATAGGCATCCCTTATTCATTGAGGA   
21379       AAGAGCATTGGAGCAGGTTTTACCAGTCCACAGACTACCCGAGAACCACCTGGGGAGCAT   

                                     DE5G/T
21439       GCTGAAAACACAGGTTCCCTGGCCCTGCCTT      G      GAAAGGCTAATCTAACCCATTAAGTAAA   
                                        T

21499       GAGGAAACTCAGGAACACGTATTATAACGAACCCCCCAGGTGATTCTCATTTGGAACCAG   

                              DE6C/T
21559       AGACCCGCATGATTTCCTAGCTCC      C      TCCAAGTTGAAAATCATCGATTTCATGGTCTTTGA   
                                 T
       DE7A/G
21619       C      A      CATGGCCTAATTTGGTTAGATTTCTCTTTACACAGACGTTAGCTTTACGTTGTTGTTG   
          G



21679       TTTTGTTTTGTTTTGTTTTTTAAATATATATACTGGACTAAATTCTCCCAGTGCCTCTTA   
                                        ----- R-2.6F ------>

21739       TTAGCCGAGCCCAACCAGAAGCCAAAGGCAAGGGTGATGCCGTCCTCCAGCCTGTGTCAG   
21799       CCTGGAGGAGGTGCCCGGGTCCTGGAGGGACCAACAGAGAGGACCAGCACCTCTGCCCTC   
21859       CTCGGGGAGTCCACGGGAGCTCTTTACACTTTGCTTTAGACCAAACAACTCCAACAATTA   

                                 DE8A/C
21919       CACATTTTTTCTTACACAATGAAATTA      A      ATAATAATAAAAGAAAAATAAAATAACATTTT   
                                    C

21979       TGAAAGTGATTTAAAGTTTTAAGAGGTTTTTATTCCATTGTGTAGCCAATGTTTTCCTTT   
22039       TAAAGATTATTGGTAAAGTTTATTTTACTTTCTAACTCAAAATTTGTCCACGGAAACTTC   
22099       TTGGGAAAGTAGGATTCCCTGCATCGCAGATGGACATAGAGAGAGGATTTGTTGGAGCTC   
22159       AGCTGCGCGGTGCTCTGACGGCCTTTTCTCTCTCTTCAGGGGGTCCCTTCTTGGAGGACG   

                                                  DE9T/C
22219       TGGTAATAGTTGGTCCAAGCCCCTCCCATCCTCCAAAACTTCCT      T      TGGCCTCTCCTGGGG   
                                                     C

22279       GCCCAGTGAATCCTTCCACCTTCTCACCCCGGCTCTTTCCCTCTTTACCCAGCAACAGAT   

APPROXIMATE CENTRE OF HLA-DNA HOTSPOT 1
            |
            |                                DE10A/C
22339       ACATTCACTCAGAGAATTTCTGTGATTGGCTGAAGACAG      A      AGGGGTCGCCCCCATCCTCG   
                                                C  ---- R-1.9F ----->

                   HLA-DNA exon 1 -->                    DE11G/C
22399       AATCTGTTTT      CTTCTTCTTTACCTCCGCCTTGTTCCTGTCCTCACCACACG      G      ACTGAGAC   
                                                            C
                           DE12T/C ini
22459       TGATTTGATTAAAGCACCAGAGTG      T      AATGGCCCTCAGAGCAGGGCTGGTCCTGGGGTTCC   
                                 C

22519       ACACCCTGATGACCCTCCTGAGCCCGCAGGAGGCAGGGGCCACCAAGG      GTGAGTGCGAGG   
22579       GCGAGGAGGGTGCGGCGGGGAGCAGAGATTTACGGAGTTGGGTTACATGAGGAGGTGGCA   
22639       TGGAGGATGCTTGTTCCTCTCGCTCTCTGGTTTATGGGCAACTTCCTTCACCAAGAGACA   

                     DE13C/T                                 DE14C/T
22699       CCCAATCCCCCTCAT      C      TCTGTCACATCCACTCTGGACCTAAATGAAGATGCAGCT      C      GGTC   
                        T                                       T

22759       AGCTGCGCAGGTGCCCCAGTCAGCCTTTGCTGACGTTCAGATTTCTCCTCATTCCTTCCT   
22819       CCTTCCTGAGACCCAAACCTCCACCCAACAGATGCCAGCAAGCACCCTGATTTCTCTACC   

                DE15T/G
22879       ACCCCTGGCC      T      GGAATGTGCCCGATCAAGTCCAGTTCTGTTGCAGTATTTATGCCCATGC   
                   G

22939       CGGTAGTTAACTATTTACCTGTCTTTGTTCTTCGGGAGACATGAGCTGGGGTGCGGGTCT   

                                              DE16C/A
22999       ACAGATGGTTCATCTTTTTTTTCTTTTATTTCCCTGGCCC      C      CCATTGTGCTGGGTGCATG   
                                                 A
                                                 C----- R-1.3F ----->

23059       CTAGTTCCTCAATAACTGTTGCTCAAACAACTTCATAGAGTTCTACAAGAATTAAAACTT   

                               DE17C/T        SapI
23119       AATCCCTAACTTCCAGAAAACTAGA      C      AACAGTTATGGAAGAGCCACACTCAGTCATAATG   
                                  T

23179       CTCTGAGATGGAGGAATTGGGACATGAACCTTGACTTCTGACTCCTCGTCCAGTGCTCTT   
23239       TGTAATGCCTTGAGTTGCCTCTCCCTATCCCCTTGGTCTCTGGGTCACTAACCTTAATTC   



23299       TTACCCCTGCCAGCCGTGGCCTGTTTCCCCTCACACCCACCTGCACTGCATCTCTGTGCA   
23359       AAGCTCCATACTCTCCTGTCCTTAATCATTCCTCCTCATCCCACCCCCACAGTCCCACCA   
23419       GCTCACAACACAGGGCCTGACAACACAGCCAGGGCAGATGACCACAGCCAAGATTTAAAT   
23479       TCTGGAACCCCAAGCATGATTTTAGGCAGTCCCTCCTCTTCCCATCCTGATATGCCAGAC   
23539       TGCACTGTCTCTGTGCCGACTGCAGTGTGCTGGGATGAGCCTCTTTCTTCCTGTTCTCTC   

                    DE18C/T                               DE19A/T
23599       TCCCTTTCTCTCTC      C      CAGGGCCAGCCCAGTGTCAGAACAGGACTCTGTCCCC      A      CACAGAA   
                       T                                     T

23659       CCCAGGACGGGGCCCAGGCTCAGGGACTCAACAATCACATATTGTGGATGAGACAGACAC   

                                                  HLA-DNA exon 2 -->
23719       ATTTTTTTCTCTCTCCTTGACCCTGAACTCGCCAAACACAG      CTGACCACATGGGCTCCTA   

23779       CGGACCCGCCTTCTACCAGTCTTACGGCGCCTCGGGCCAGTTCACCCATGAATTTGATGA   
23839       GGAACAGCTGTTCTCTGTGGACCTGAAGAAAAGCGAGGCCGTGTGGCGTCTGCCTGAGTT   

                                    DE20T/C
23899       TGGTGACTTTGCCCGCTTTGACCCGCAGGG      T      GGGCTGGCCGGCATCGCCGCAATCAAAGC   
                                       C
                                                           KpnI
23959       CCATCTGGACATCCTGGTGGAGCGCTCCAACCGCAGCAGAGCCATCAACG      GTACCGGCCC   

                                                                 DE21T/C
24019       TCCCTCTGCCCACCCAGTCAGGCGGGAAGGTCCAGAGAAACTTCCTCCCAGTTCCTAGG      T   
                                                                    C
                          DE22C/G
24079       TCCCATCACTCTGGGGCGCG      C      TCTCAGCGCCCGCGCCTGTCATGCCCTGTTCCTTTCTTT   
                             G

24139       CCCAGGAGGCTCCAGGTCTTCCCAGACCCCTTTGGCACCCCTCTCCTTGAGGAATGACAC   

                           DE23A/G
24199       CTCTCACCCGGACTCCCGCCC      A      GGGACCAGTCAAATATAGGAGCTCCTGGCGTCCCCACT   
                              G
                                  DE24C/T
24259       CCCTCCCCAGTCTCCTCTCCCTCTGTTT      C      CCTCCTCTCCTGCCCCAGTGGATACCCCAGA   
                                     T

24319       GCATCCCCTGCCCACAGATGGCTACAAAGGGGGAACGTCCCTTAATCCCAGTCCTAGTAA   
              ------- R0.0F ----->
                                             F1C/T         HLA-DNA exon 3->
24379       GGCCCTGGGGTGAGGGATGAGCCTGTGGACTCAGGGCC      C      GTTCCTCCTAG      TGCCTCCACG   
                        <----- R0.1R -------   T

24439       GGTGACCGTGCTCCCCAAGTCTCGGGTGGAGCTGGGCCAGCCCAACATCCTCATCTGCAT   

                                                 F2A/G (L148L)
24499       CGTGGACAACATCTTCCCCCCTGTGATCAATATCACCTGGCT      A      CGCAACGGCCAAACTGT   
                                                   G

24559       CACTGAGGGAGTGGCCCAGACCAGCTTCTATTCCCAGCCTGACCATTTGTTCCGCAAGTT   
24619       CCACTACCTGCCCTTCGTGCCCTCAGCCGAGGACGTCTATGACTGCCAGGTGGAGCACTG   
24679       GGGCCTGGATGCGCCACTCCTCAGGCATTGGG      GTACGGAGCCCCCTCCCCATGCACCCTC   

                                                    F3G/A
24739       CTGGCCCCAGGTTTCCTTTACTCTAGAATCCTTTCATATACCACC      G      ACTCCTTCCTTTCT   
                                                      A
                HLA-DNA exon 4->
24799       CTCCTAG      AGCTCCAGGTGCCTATTCCACCACCAGATGCCATGGAGACCCTGGTCTGTGCC   
                                     ------ R0.5F ------>
            F4T/C (G224G)
24859       CTGGG      T      CTGGCCATCGGCCTGGTGGGCTTCCTCGTGGGCACCGTCCTCATCATCATGGGC   
              C



                                           F10G/A
24919       ACATATGTGTCCAGTGTCCCCAG      GTGCAGAGGCCCC      G      GGAGTCTGGGGGGTGGGGGAGGA   
                                             A

24979       AAGTGGATGACTCTGAACAGGACGTGGGTGGAGAATCAGAGATTCTGTTGTGGGGAAAGA   
25039       AGTCAGAAAAGAAATGGGCAGGGAGAAAAGAAGCAGAGGTGGGGTGAGAGAGTGAGGTTT   
25099       TGGGGGAGGTGGGCACTCAGAGATAGGATCCCAGCATATTGAAATTGAGCAACCTCGATC   

                             HLA-DNA exon 5->
                               ter
25159       GTATGTTTTCTGCTATTTTAG      GTAATGATCCTTCTGAGAGAAATGACTTGTGGGAGACAC   

                                   F11C/A
25219       CCTGCAGATCCTCATGGGTTTGTGACAG      C      CCCTGCGTGCTCAGTGCCCTTTAAGTGCATC   
                                     A

25279       CCGCTGTGCTGACTTTGAGTGGGATCAACATCTGTCCTACGGGTCCCCTCTTTTTTGGCC   

                                                                 F5A/C
25339       CCAGTATTCATGGCAGGGTTTGTTGGACACCTACTAGCTTCCCTTCCCATTCAACACA      A      A   
                                                                   C

                                                               F6G/A
25399       CACACATTCTTGCTCTACCCAAAGCTCTGGCTGGCAGCACTAAATGCTTTGGTGGT      G      TTT   
                                                                 A

25459       GC      ACTGTGTCCTTTCCAGGCCTTGGCCAGTTCTTCCAGGGGTGAGGCATGTGGTGCTGGG   

                  F7G/A
25519       GATTGGCAGCC      G      TCCTGGGGCCCACACAGGTGTGTCTTGCTCCATTTGGCCCATTGTGTG   
                    A

25579       TTACTTTGTGAATGAGCCATTTCACATGGACTTCATGAAATTTGCCTCCTGAGTTCAGGT   
25639       TTACCCTGAAAGGGATGCAGATTATCCTGTTCCTCACGACCCCCTCAGCTAACAACAGTT   

                         F8A/G
25699       CTGAAGGGTGCTGGGACA      A      GACAGGCTCATGGGGACTCCACTCCTGCCTGGGTTTACTCT   
                           G
                                                          F9-/+
25759       GTATGAAGAGGCCACTGGTATCCTGCCATGATGTTATCTCCTTTTTCTAC      TTT      CCCTAGA   
                                                            |+T

25819       GTCCCATGCATGATAAAGAGAGGCCCAAGGCTTGGATAAGGTGGCCACTTCCCTCAGTGG   
                                                ------ R1.5F ------>

                                               FG1A/G
25879       AGTCAGTCATGTTAGGTAGGAGGTGGTAGAGTCGGTCTGC      A      AGGTATCTCGTAAGAGGGG   
                                                 G                 <-
                        FG2C/T
25939       AGGTCCACCTAGACACA      C      TCTAAATATGTGGCCTAGAAGATTTTGGTCTACTTTTCTGTG   
                          T
         --- R1.6R -------C

25999       AACAGAATTTAAAACATACAAAGAGATAAATCACCATACCACATAGTTTATGTCAAGACC   
26059       AAAATGAGCAATACAGATTACGGTTTTCAAACCAGAATGCACATAAGAACTGCTTGGGAT   

                           full length Alu--->
26119       CCTTTTAAAAGTACAGGC      ATTGGCCTGGTGCAGTGGCTCATTCCTGTAATCCCAGCACTT   

                         FG3G/A
26179       TGGGAGGCCAAGGGGACAG      G      ACTGCTTGAGGCCAAGAGGTGGAAACCATCTTGGGCTACA   
                            A
                                                    FG4G/C
26239       TAGAGAGACCCCATCTCTACAAAGAAAGATTTAAAAATTAACCAG      G      CATGGTGGCTCGCA   
                                                      C



                                 APPROXIMATE CENTRE OF HLA-DNA HOTSPOT 2
                                                            |
                                                            |
26299       CCTGTATTCCCAGCCACTGGGGAGG   CTGAGGCCGGAGGAGTGCTTGAGCCCAGGAGTTCA

26359    AGGCTGCAGTGAGCCAAGATTGCGCCACTGCACTCCAGCCTAGGTGACAGAGTGAGACCC
26419    TGTCTCTAAATAAATAAATAAATAAAATATAAAAATAACAGTCATCACCCAGACCTACTG

                                                             FG5A/T
26479    AATTAGAATCTCGGGAGTGCAGGGGGCAGCAACAGGGGGGCTGTC   TTTTCT      GAGA      A      GGGG   
                                                                T

26539       TCTCACTCTGTCACCAGGCTGGAGTGCCATGGCATGATCTCAGCTCACTGCAACCTCCAC   
26599       CTCCTGAGTTCAAGCCATTCTCCTGCCTCAGCCTCCTGAGTAGCTGGGACTACAGGTGTG   
26659       CGCCACTACACTCAGCTAATTTTTGTATTTTAAGTAGAGACGGGGTTTCATCATGTTGGC   

                                                             ScaI
26719       CAGGATGGCCTCCATCTCTTGACCTCGTGATCCACCCACCTTCCCTCCCAAAGTACTGGA   

                    <---full length Alu
26779       ATTACAGGCATTAGCCACTGTGCCCAGCCG      AGGCTGTCATTTTTAACCGGCTCTGGATGA   

                                                             FG6C/T
26839       CTCTGATGCAGCCATCCTGGACCTTGGCTGTGGTCTGGTAACTGGAACCCAGTGA      C      GTAA   
                                                                T
                  FG7C/T
26899       TCAGGTGCCAT      C      GGGGGTCATGGGAAAGGGGGATCCCCAAGGTCTGAGGTGGACTAGGAA   
                    T

26959       GGCTTTCTGAAGAACCTGGGTCTGTTAGGGCATCAGCCAATCAAGGTACAAGTAAATAGA   
27019       GGCAAAATGAGGGTTTGAACTGTGAGCAGTTGGTCCTGGAAAAGAAAGAAACCAAGAGAT   
27079       TATGGGGACTCAATGGGCTTCTTAAGAGAGAATAAGTTGAAATCAATGACCAGAAGACCC   
27139       TGATGGAAGTGGAGGAGAATCATCTCAGGCAAACTTTTTGTGTGCCAGTAACAGAAACCC   

27199       TCTTTGTGTGATCACATGCAAAGTATAGGATATTTGCAATATAGCCATGGGGAGGAGTGC   
                                            <----- R2.9R -------

27259       AGGGCCCAAGGGTAGATTTTAGCCAGGCCTCCCAGGAACAGAACTCGGATCCGAAAAGCC   
27319       CAGAGAAGCTAGAGCTGCCCCTCCAACACTCTCGGATCCACATGGTCTGTGTTCTCTAGA   

                    FG8A/G
27379       CCCCCCTGCATGTT      A      GCGGTGTTCTCTCTCTGTGGACTGACTGTCCTTCTCAGTGAACAT   
                       G

27439       GTCCACCCGACAGCTCCTGAGTTTATATCATCTCAACCCTCACAACCCACAGAGGCTGTG   
27499       TCTCCTAGTCACAGCTTTAAATTACTGGAAAAATAAATGACTGGCCAAACTTGGAGCAGG   

                                      FG9G/A  BglII
27559       TGTCCATCCCAGCCCTGTGTAGTTAGAGCAG      G      AATCAAGATCTCAACACAAATGTGGCTG   
                                        A
                     FG10C/T
27619       CCAAGCACTCAGCCC      C      GGGGCGAGGGGTCAAGTTCTTCTCAGAGAAAGAGGAATAAGTTG   
                        T

27679       GTTCTCAGAAGACATCACAAGATACGTGTGTACCCAACAATCTCTGATCTCTGCTGATCT   
27739       TTTGCTTAGACGTTAACTTGATGCATCATTGGAAAGGTGTTTCTCTCATCTCTGTCCTAA   
27799       GGCTTGATAAAGTCATTAAAATTGTGTTCTTTTGACTAAAGAAATATGCTTTTTTTTTAC   

27859       TGTTGCATATACTACCCTGAAGTCACTGGAACTTCTAGGAGTAATTCCAGAGCTTTTAGA   
             --------- R3.5F ------->

27919       TTTATGCACCTGCGTGTATACTCACATTTGTTTCTAGTCTCAAGGTACGTAGTCTTTTAT   
                                          <------ R3.6R -------

27979       TTTAAAAAACAAGTTGTCCTCCTGCATTCTTGATCTTTCACTCTCTTTTAGAACAGACAT   



                                                         G1C/T
28039       CCAGTAGTCTCCTGTCCTTTGTATCCAAACTCTCCCTTTTTGCAGGGTCA      C      CCTACAAAT   
                                                           T

28099       CATAAGCATGTCATCTCTCCTATATAACAAGAACATCAAATCCTCTGTCTGTCCTTGACC   
28159       CAGTCTCCCTTCCACCCAAGCTCCTGGTCACGCTCTCTGAGAGTGTCTACGTGGACTGCC   

                                        G2-/+
28219       TCCAGATCCCCTCTTCCCATCCACTCTCTTTCGGTTTTAATTTTTAACCAAATTATGTTA   
                                          |+G

28279       TAGTTTAAAGAGTCAAATATTTCTACAATATTTGCTACAGAAATACCAGTTTCCAGCCCC   
28339       ATCTCCCACCATATCCTCACCCTTACAGAAAATAACTTTCAATTGTTCTAATATGTTTTG   
28399       TTGGTATTAACCTCCCATCTCTAAATAACATGTTTGTGTTGCTACATCTAGATTTTTCAG   
28459       CTTTAGGCTTTATCTCTTTACCTCCTGCTGTGGAAGAGGGGGATTTAGATTTTTTTCATC   
28519       CTCAAAGAACATCATGCCCCCTTTCCCATGCCCTTTCTTTTAATGTGACTATATTGTAAT   
28579       TTTTACAATATAGTAAAAGTTACTGTGTTTACTATGTTTCTATCAATATGACCATGTAAT   

               G6A/G                                     G7G/A
28639       GGCAAACC      A      TAGAGCAAGCCATGCTCACTCTTCCTTTTCTAGACGACTTC      G      TTTTCTCTG   
                 G                                         A

28699       GAGTATATAGTTGTCCTGTTTTCCTTTGTGTGGCTGTATTTGTACTTATTATTAATGAAT   
28759       CACAAAATTCCTCACAGTACAATCAAACACATCAGGTATTCTGTCAATTTTATCACCAGA   
28819       TATAACTCTCCCAGAACCTTCTGTCTGCTCCATTCTTAACTCCTTGCCCTTGATGATACA   

                                                             G4a G4b
                                                      G3A/G  C/T T/A
28879       GCGGTCACTCTGAGATCACTCTTCGCCATCCTCGTCAGGATTTACCT      A      TCCTC      C      GAG      T      TG   
                                                        G     T   A

28939       GATCTTCTGCTTCTTGTATCCAGTCATTGCCCTTTTGTGGTCTGCCTTATTTTAATGAGG   
28999       CACCTCTTCTTTCCACTTCCTGAGAAACAGTGCATATGAGGAAAACTTTTTATGCTTCGT   

                            G5C/T
29059       ATGTCGGAAAATATATTTATT      C      TACTCTCACACTTGAATAATAGCTTCCACGGTTATAAA   
                              T

29119       ATTCAAGATTGGAAATCATTTCCATCAGAATTTTTAAGGCATTTCTCTATAATCCCTTAG   
29179       CTTCCTGCGTTATTGTTGATAATCCAAAAGATATTGTGTCATGAAACTTTGTACGTAATC   
29239       GTTGTTGTTTTTTTCTCTCAGAAGCTTATAGGATATCTGCTTTTTCCCTTCCTCCTTTAA   
                         --------- R4.9F ------->
                                                       GA1C/T
29299       ATTCTTATAGGTGCTCCATTACCTACAAGATGAAGACCCTTCTCAAAC      C      GTCCTCAGGGT   
                  <-------- R5.0R -------                T

29359       A      TTTCTTTTTCTTTTTTTCTTTTCTTTTTTTTTTTTTT      GAGGTAGAGTCTCACTCTGTTA   

                        GA3T/A
29419       CCCAAGCTGGAGTGCAG      T      GGTGCAATCTCAGCTCACTGCAACCTCTGTCTCCCAGGTTCA   
                          A
                                                       GA4-/+
29479       AGCAATTCTCCTGCCTCACCCTCCTGAGTAGCTGGAATTACAGGCA      CCCCCC      ACCATGCC   
                                                         |+C
                                                                 GA5C/T
29539       CGGCTAATTTTATTATTTTTAGTAGAGACCGGGTTTCACCATGTTGGCCAGGCTGGTCT      C   
                                                                    T

29599       GAACTTCTGACCTCAGGTGCTCCGCCTGCCTTGGCCTCCCAAAGTGCTGGGATTACAGGC   

          <--- full length Alu
29659       ATGAGCCACCGCACCTGGCCT      ATTTTAACCATATAATAGCTCCTCCTGAAAATGATCAAT   

29719       GCTTAAGTCACAGAAAACTGTTGTCGCATGTTTACTCCTCCCTGCCTTTGCACAAACTAT   
29779       TCTCTGTGCTGGACCTGCCTTCCTCCACCAACCAGTCAAAATTCTACCTGTCCTTCCAGG   
29839       GTCCAGATTAAATGTCACCTCTTCTGTGAAGCATTTTCAATCCCAGCCCCCAATATGCTG   



29899       GCCACCCTGTCCCTGCAGTGCATACCACATTCCGCCCTGTGTCAGTTGACTGTGTATGAA

29959       TTTGCCTTTGCCACTAACTGCTCCTCTAAAGCAAGAGAAGGCTGTGTCTTATAGTTCCAA   
                          <------ R5.7R ------

30019       CACCCAGAACATAATGGGCATTGAAACACTGTAGAATTCTATTTAATTCAATTTTGTTTG   
30079       CTTCAAATCCAGCCTGGTCCGACTGTCTGCAGCTGGTTTTAATAACATTGGCTACCGTTT   
30139       ACCCAACACATGCAATGTGCCTGGCCTTAATGCTTTTCACGTGTAGTGGATTTGAATCTT   
30199       GGTCCAAAAGATTAATAAGATAGTGCACAGAGTGCAAAAAATAGTAAATGTCTTTAAATA   
30259       ATCGAAAATCTGATTCAAAACCTGCTCTTTAAAAAATCTTAAATCTGATTCAAAACCCCT   

                          GA6G/A
30319       GCCATGAGGCTGGTTTTAA      G      TTCAATCTGTCTTTATTGGGGCTTCTGGTCTCTTACAGTT   
                            A
                                GA7G/T
30379       GTTCCAAGGGTCTGCGCCCTGACACA      G      TGCTGAGGCCTTGGAGAAGCCCCTGTTGTCTTC   
                                   T

                                  SphI
30439       TCCAGTCCAGACTGTTTACTCCAA      GCATGC      CTAGGGCTTAACCTGTATGCTCTTTTCCAA   

30499       GTGGAAGCTCTGCTGCTTCTGCACTAGGCTTGGGGCAGGGGAATCTTTAGTGAGGAGTGA   
30559       TCCCCAGTGCCTGGGAGCAGGACTGCAAAGATGCACCATACGGCCAACTTCCCCGTCCCT   

                                                       GA8C/T
30619       GGGAGGCCTCCCCACCTGCCTTGGCTGCTGCAAGGAAGCAGGGCTCTTT      C      AGACCCACAG   
                        <------ R6.3R ------              T

30679       GCCACTGTGCCTTCCTCAGTTTGGGAGAACCTTCCCCCTTTGCCTGTCAAAGGCATTCCC   
30739       CTCTCTCTCTCTGGCACAATGTCTGGGACACCTGGCATAATGTCAAGTGAGCTTCAGATT   
30799       TTGGGAAATCCAAAGCCAGAAGAGGAAAGGCCTTGGCGGTGACATGTGCTATTGTCTTGT   

             GA9A/C
30859       GTGACAA      A      CCTAAATACAAACAAAGGAAAAAGAAAAGCATCATTCTGCCATACATGAATT   
                C
                          GA10C/T
30919       ATTTCATTTCTTCCTTATGA      C      CAATCTGCAAGTTAAGTATAATGATTTCATTTTATAAAG   
                             T

30979       AAGGAAGCTAGGATTCAAATTACCTAACTTGCCCAAGGTCAAACAGCTAGGAGGTGGTTG   

31039       GAAGGTCTGTGTGATGCTAGAGCCCATGTTCTTTCCACTGCACTGTCCTACTCAGCAGCG   
                                                <------- R6.7R -----
         GA11G/A
31099       AAT      G      GAGACCAGCTTGTGAGACATGAGGCAGGATGAACAGGGTCAGACATCAGCATTACT   
            A
                                            GA12C/T
31159       AGGAAATGTGTAGGAGGAGGTATTCCCAACTTTGGGAA      C      AAACTTCTTCTGAGGCTTCAG   
                                               T

31219       CAGCAACAGGCTGCAGGGAATGAGGTGAGCTTGAAGAATGACTGGGGATGGAATTACTGA   
                  ------- R6.9F ----->

           mismatch with EMBL seq |  A1C/T
31279       AGAGATTTTCTTCTCCCTCCTGGAT   -   CAGT      C      GAAGCACTCCCCCAGTTCAGACTTTCTTT   
                                       T  <------ R7.0R ------
                    A2A/G
31339       CTTGCTTAGTCTA      A      ATTCCCTCCTGGTCAACAAGACTCTATATGATCTGGCGCTGCATGT   
                      G
                                                                 A3C/G
31399       GTCTTCATCTTTACTTCCCTCTACTCTTCCTTCTTTCATTAAGCAATAGCCACACTAT      C      T   
                                                                   G

31459       TCCCCAGAATTCTCCTTAACATTAATGCCTCCAATTCATCACCCATTCACAACTCGTGTG   



        A4C/T
31519       G      C      ACCAATTCAGAGAAGCTTCATTGACCAACTTTGCTAAATAAACCACCTATCTCCAATC   
          T

31579       TCTCCCTATCATGTTACCCTATTTATCTCTACACACAGATGCCTTTCAATGAATGATGTC   

                            A5C/T
31639       CCACTTCTCAGGCTTTCCTTT      C      TCTCTGACTTCAGAAAAGCTTCCAGACAAGTGATCGTG   
                              T

31699       CACGCAGAGGAGCGACTTCACTTCCTCTCCTCTCCTCCTTGTGGTTTAGGAGGTTGCTAC   
                                        -------- R7.4F ----->

31759       CTATGACTTGTAATTTGGCTCCATCTTGTGGTTTGCATCCACCCCACCTGGAGCCTCCAA   

                                              A6+/-
31819       ATCTGAGTAAGCCTAAGGTCTCCCAAGGTGGACTCCCCG      G      CACTTCCGTCCACTGGAAAC   
                                                -
          A7C/G
31879       GTT      C      TGCTGCCTCCTCCCTAGAGTCCCAACACCGCTCTTGAGACCTGGTCAGGTTCCCAG   
            G                                ------- R7.6F ----->

31939       TTGCCCTTTATTCCTTTCCTCGGGCCTTCAGTATATGGATCTGCTTCAGGTACAAGTTCT   

                                   A11+/-                     A12C/G
31999       TACTGTAATGCCTGAAACATGGT      GGTTACTCAATA      AATGTTTAAAGCCCCAGCTGA      C      TAA   
                                -----------T                     G

32059       AACAAAATGTAGTCACCCTGCTCTCAAATTCCCTGATGACATGTCCGCATAAAGAAAAAT   
32119       AAATTAAAATTTGTTTTTCTGATATTAACAAGTATTGTTTTGTTAATACTATTATCTTTC   
32179       ATAATAGTATTGACTATTATTATTGAGCACTTCCAATGTGCCAAACACTAGTCTAACCAA   
32239       CTGATATTTGTCAAATCCAGTATCTCCACATTCACTAAGAAGCACACCAGATATTTCCTA   

32299       AATTGTTGCATGAAACCGAAGTGTTTAGGAGAGTGTTAATAACCTAACCAAAAACAAATC   
                        <-------- R8.0R --------

32359       AATAGAAGTAATATTTTTCTGTTAAAACATATTTTAATACATGTAAGGAAATGCCAAACT   
32419       TAAATATGTATC      TTTTTGTTTTTTGTTTTTTTT      GAGACAGAGTCTTGCTCTGTTGCCCAG   
32479       GCTGGAGTGCAGTGGTGCCATCTCAGCTCACTGCAACCTCCGCCTGCTGGGTTCAAGTGA   

                             A13C/A
32539       TTCTCCTGCCTCAGCCTACCGAG      C      AGCTGGGACTACAGGCATTCACCACCGCACCCAGCT   
                                A

32599       AATTTTTGTATTTTTAGTAGAGATAGGGTTTCACCATATTGGCCAGGCTGGTCTCGAACT   

                    <---Alu repeat, 5' truncated
32659       CCTGACCTTGTGATCCGTCCGCCTTGGCCTCCCAAAGTG      AAGTATGTATCTTTATTATAT   

32719       AGTAATCTGCCTTTTAAAAATGATATGTCATTATTTGTAACAATTGAAAATTATTGGAAA   

32779       CATGCCTAGTAAGAGTACAATAGTTGAAAAAATTATAGTACATCTGCACAATGGAGTAAT   
                                              -------- R8.5F --------

32839       GCAAAGCTGTTAAAAAGAATGAGGAGATAGAAAAAATAAGTTCCAATGTTT   GATAGCAGA
         ->

32899    CTGGGGTGACTGTAGTCAGCAACAATATATATATATATATATATATATATATATATATAT
             <------- R8.6R -----

32959    ATATATATATATATAGTATATTTCAAAGTAGCTAGAAGAGAGGACTTGAG   ATGTTGCCAA   
                                    -------- R8.7F ------->

33019       CACATAGAAATGATAAATGCTCAAGGTGAAGGATACCCCAAATACCTGACTTGATCATTA   



                  A9T/C
33079       GTCTCATTGTA      T      GCATGTAACAGATACTCACATGTACCTCATAAATAAAATATGTAAAAT   
                    C

33139       ATCATGTATCAATTAAAGGAAAAAGTCTAACGAAAAGGAATGAGAAAGATCTCTTTGAAC   

33199       TAATACGGAGGAATCTCTAGGTTAGAGTGGAAAATTCACAGTGCAATACAATGATTAAAC   
              <------ R8.9R --------

33259       TATGTACTGCCTTTGGGGTAAGAAAGAGGAAAGATACATATTTTTTCAAAAAGGTGGATT   

         full length Alu---> 3
33319       GGGTCAGATGTGGTGGCTTGTGCCTATAATCCCCACACTTTGGGAGGATGAAGTGGGAGG   

                                                           A10T/C
33379       ATCACTTGAGGTCAGGAATTTAACACCAGCCTGGCCAACATAGCAAGACTCTG      T      CTCTAC   
                                                              C
                                       KpnI
33439       ATAAAATAAAAAAATTAGCCAGGCATGGTGGTACCCCCTGTAGTCCTAACTACTCAGGAC   
33499       GCTGAAGCAAGAGGATCATTTGAGCCTAGGAGTTCGAGGCTATAGTGAGTTATGATGGTG   

33559       CCACTGCACTCCAGCTTGGGCAACAGAGTGAGACCATGTCTCC      AAAGGGGGAAAAAAGCT   
                                     ------ R9.3F ------>

33619       GCATTGGAAGGATAAACAAGAAATTAATAAAAATGGCTACTTTTAGGAAGGAAGGGAGAA   
                                           <------- R9.3R -------

33679       TAGAAGTGAGAAGTGAATATTGACCTTTGAAACGTATAAATAATTTACAATGTTAATAAA   
33739       AAATTGACAAAAACCTCTAAAATTTAAAACAAATAGAACTGAACCACACAGAAAAAATAA   

                                                         AB1C/T
33799       GTATCCCAAGTGATATTAAAAGATACTACTGTATGTTCTTGGTGGAATACA      C      TTACTCTC   
                              <------- R9.5R ---------      T

                                                   AB2G/T
33859       TCTCTTCTCTCTCTATTTTTTGTTGTTGTTGTTGTTTGTTGTTT      G      TTGTTTTTTT      AGACA   
                                                     T

33919       GGGTCTTGCTCTGTTGCCAGCCAAGGCTGGAGTGCTGGAGTGCGCTGGTGTGATTATAGC   
33979       TCAGTGCACCCTCAAATTCCTGGGCTCACGTGATCCTCCCACCTCGGTCTCCCAAGTACA   

                               <---5' truncated Alu, heavily diverged
            AB3T/C                                       AB4T/C
34039       GTAGC      T      GGGACTTCAGGAACATGCCACCATACCCAGTTAATTAAAATACA      T      GTTTTAAAT   
              C      ------ R9.7F ------>                  C

34099       AGAAATGGGG      TCTCATTATGTTGCCCCAGCTGACTTAATAGAATATATTCTAAGGACAAA   

                                                          SspI
34159       AAGAACTATCAGAACTTTGAACATCATTCAGTTGTTTTATGGTTAAGTAATATTTGTATC   
34219       CTTATTTGAAACTATACTATATATAAAATAAAGCAAATCAGTGATTATGTTAATATAATT   

                           APPROXIMATE CENTRE OF HLA-DNA HOTSPOT 3
                                                    |
                  full length Alu repeat---> 5      |
34279       AAGAACTAAGATTTTT      AGGCCGGGGGCAGTGGCTCATCCCTGTAATCCCAACATTTTGGG   

34339       AGGCCAAGGCGGGCGGATCACAAGGTCAGGCATTCAAGACCAGCCTGGCCAACACAGTGA   

           AB12C/A  AB5T/C    AB13C/A
34399       AACCCCGT      C      TC      T      ACTGAAAACACA      C      AAAAAATCAGCTGGGTGTGGTGGCGGGCGCCTGTT   
                 A  C            A

34459       ATCCCAGGTACTCGGGCGGCTGAGGCAGGAGAATTGTTTGAACCTGGGAGGCAGAGGTTG   
34519       AGGTCAGCGGAGATTGCACCATTGCACTCCAGCCTGGGCAACAGGGAGAGACTCCATCTC   



34579       AAAGAAAAAAAAAAAAAAAAAAA      GAACTAAGATTTTCATGTATAAAAAGCAAGTAAAAGT   

                           SspI        SspI
34639       AGCTGAATTAAAATAATAATATTAGAAAAAATATTTGAACTAGAACTGTCAATTTTAACT   

             AB14C/T                AB8T/C
34699       AATGATT      C      ACTAACATATATGTCCCTGCTC      T      AGCAAATGAAAGAGCCTAATAGTAGCCCT   
                T                      C

34759       GTAGCAATGAGCATCCTCAATGCACAGATTGTAGTGTGTAAATATCATTTCCCACTCAAA   

           AB9T/C                         AB10G/C
34819       GGAAA      T      AGAGCTTCTTGGAGAAGTGACCAGTTCCAG      G      CCTGAGTTATGGAAAATACAAAG   
              C                              C

34879       CAAGTGTGAGTATCTCATTGTTTTCATAAAACAAGGCACTGTTCAAAGACTAATAGAGTC   

               AB11-/+
34939       ATGTC      AAAAAAA      CAGGTCAGCCAGTTTGAAGGAGCTTCCATTGGCCAAAACTGGAACAAC   
                 |+A

34999       TCAGACATCAAAAAGATGACTATAATATAATTAAACACATTGAGTATATAAAAATCCATG   
                                                                 <---
                                           AB6A/T
35059       GGTTCCTATTAATAGTCGAATACAGATTTTAAAAAG      A      AAGCAACAACAACCCATTGATAT   
         ----- R10.7R -----                  T

35119       TACCACTGGATGTGATCTTCCAATTCATAACACAGGAAATTGGTGCTTAAAGAAAACAAG   
35179       TATATATCCTGACATTTCACAAGGAAATGTTCCACTGATGAAAAAAGGTCTACCCTTCAG   
35239       AGTACCAGTGAATAAATGTTGGGAAAAATAACAGAATTAGAAAACCAGCATTTTGTAAGC   
35299       CTAATGTGATCATTGATTCAGGGAAGGCATCATATATGTTAAAACCATTAGGAGAATAGA   

35359       CAGTGAGGAACAAGAGAGTCACATCATGCCAAAGTATCATGGTCATAGATTATTTGCTAT   
                -------- R11.1F ------>

35419       TGTCAAATGGGAGAAATACCTTTACAGAGGTGATGGCTGTCATCACCTCGACTGAGTGAT   
                                               <------ R11.1R -----

                                                  B2G/A        B3A/G
35479       CAAGTTTAGCCTCACCAATAATAGGACAAGACATTAAGCATAT      G      CTTCCTAATAAG      A      TGA   
                                                    A            G

                                                               B4-/+
35539       AATGCAAAGTACACAGCAATACCTATGAAGAATTATTGTCAAAAATCTTTCATCT      AAA      TC   
                                                                 |+A

35599       TAGTCAAGCCTTTGTTTCAAAAAGTTCTAGTCTATAAAAAAAATACATTGGATAGAGGAA   
35659       TAAGTCAAATGAAACCACAAAGAACCAATCACACAAATTCAAAATGTGAGAGATTCTACT   
35719       GGCCTTGTCTCTCTAAAAAGATGCTGTTTAAAAAATGGGTGGAATAGTGGGAATTAAGAG   
35779       ACATTACAATCAAATTTAGTGAATGATTCTTGGCAATATCTTTGAGGAAAAACAGATATA   

           B8C/A
35839       AAAG      C      ACTTTTCAGACAAATGGGGAAATTTGAATATGAACTGGTAATCGATGATATTAGA   
             A

35899       GAGCTGTTTTCAGTTTTGTTTAGTATGATTACAGTACCACGGTTATGTATCAAGTCATCT   

                                                       B9G/A
35959       TTATGCTAAAGTATTTAGGGATGAAATGCTAGATCTCTAATTTACTTC      G      GAATGAATTCA   
                                                         A

36019       GAATACACACACAGTTCAAACAAACACAGCAAAATCTTGACAGTTGTTGAATCTATATGA   

36079       TGGGTATTTGTCTTAGTCCATTTTGTG   TTGCCATAACAGAATACCACAGACTAGGTAATT
                                                     <---- R11.8R ---



36139    TACCAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAGAAAAGAAAGAAATTTGTTTCTCAC
         -------                                        ---- R11.9F -

36199    AGTTCTGGAGGCTGGGAAGCCTAAT   GTCAGGTGCCAACATCTGGCAAGGGCTTTCTTGCT   
         ------->

36259       GTGATGAAGAAAAAAGGCAGAAGAAAAAAGGAGGAGAGAAAGGATGAAGGAGAGGAAAGG   
36319       AGTCAAACTCATCCTTTCATCAGGAATTCACTCCTGAGATGAGATAACTAATCCACTCTA   
36379       GAGATGATGGCATTAAGCCCTTTATGAGGGCTCTGCCCATCTCTTTAAGAGATGACCTAA   
36439       TCGTATTTTAAAGGTCCCACTTCTCAACGTTGTTGCATTGGGGATTAAGTTTCCAATGTT   

         B10-/+
36499       TTATATATAACAACTTTATGTTATGTATAAAATAAAGCAAATCAGTGATTATGTTCATGT   
            |+A

36559       AATTCAGAACTGAGATTTTTAATGTATGAAAAGCAAGTAAACGTAGTTGAATTAAAACAA   
36619       TAATATTAAATTTGAACTAGAAAAATATTTTGAACTAGAAATGTCAGTTTTAACTAATGA   
36679       TTTACTAATATATATGTCCTAGCTCTAGCAAAAGGAAGAGCCTAGTAACTTTGGGAGACA   
36739       CATTCA   AACCATAGCAGCTTTCAAGTATTATTTTATTTTTCCCAAGTTTTCTGCAGGTTT
36799    GGAAATTTTCACAATTAAAGAGGTGTGTGTGTGTGTGTGTGTGTGTGTGTAATGCTTTAT
36859    TATACTTGAAAATAGCAGGAAATTAAAGGAGAGAGCACTAGATTCCTGAACTCACAAGTT

                                                        B5T/C
36919    GATGTATGTCACCAATTGAATAACTTTTTTTTTTT   TTTT      GAGACAGAGT      T      TCGCTCTGTT   
                                                          C
                               B6G/A
36979       GCCCAGGCTGGAGTGCAATGGTGC      G      ATCTCAGCTCACTGCACCCTCCACCTCCTGGGTTC   
                                 A

37039       AGGTGATTCTCCTGCCTCAGTCTCCCGAGTAGCTGGGATTACAGGCGCCCACGACCACGC   
37099       CCAACTAATTTTTGTATTTTTAGTAGAGGCAGGGTTTCACCAGGTTGGCCAGGCTGGTCT   
37159       CGATCTCCTGACCTCAGGTGATCCACCCACCTCAGCCTCCTAAAGTGCTGGGATTACAGG   

                                     <--- full length Alu
37219       CATGAGCCACCGCTCCCAGCCTGTTCTGTAATATTTTATAATTTAAAT      AAATAATGTAAA   

37279       TGGGTTGTTCTTTTGTTTTAATTAAAATAAAATAAACATGATGTAATGCCTTTAAATTTT   

                                  B7T/G
37339       TGTTCCACTACATGGCTATTAAATACA      T      ACATAAAATTTGACCATTTCCCCAGCAGATTT   
          <---- R13.0R -------      G        ------ R13.0F ----->

37399       CTCATCCATAGGCTCAAAACCAACTCATTTTATTTTGGGAGCCCTACAATTACTTTATCA   
         ------ R13.1F ------>

37459       ATATTATATCATTTGAAAAAAATGATCTGTAGTCAAAAGTTACTGTAACATTGTCTATAG   

37519       ACATCCCAGGAACACCAAGAATAAGTTCACCTAGAAAAATGTCATATAATTTTGTTTTTA   
          <--------- R13.2R ------

37579       TAAGACATTAAAATGTTATATAAAAAATTATAAAACATTAAAATGTTATATAAAATTATA   
37639       AAACATAAAAATGTTATGTAAAAAATTATTTTCCCCATATTTGAGATTTTATTGCCAATC   

                                                   full length Alu-->
37699       CCAATCAGAAAACAGAAAAGAGGAATAAAAAATAGTAAAAAT      GGGCCGGGCGCAGTGGTT   

37759       CACGCCTGTAATCCCAGCACTTTGGGAGGCCGAGGCGGGCGGATCACGAGGTCAGGAGAT   
37819       CGAGACCATCCTGGCTAACACGGTGAAACCCCGTCTCTATTAAAAATACAAAAAATTAGC   
37879       CGGGCGTGGTGGCGGGCGCCTGTAGTCTCAGCTACTCGGGAGGCTGAGGCAGGAGAATGG   
37939       CGTGAACCCGAGAGGCGGAGCTTGCAGTGAGCTGAGATCCCGCCACTGCACTCCAGCCTG   

                           BC3C/T
37999       GGCGACAAAGCGAGACTCCAT      C      TC      A      A      A      A      AAA   AAAAAAAAAAAAAAAGTAAAAATGAAGAA
                              T   T T                        --------



38059    GGTACTAAGTTTCCAAAATCTTAAAAAGTCTT   TATAGTTTTTAAATCTCCTTCTTATGTA   
         -- R13.7F --->
                                    BC4C/T
38119       GTCAACGCAAGCCCAGACGCACGCCTACCC      C      TACCCCCAGCTTTCCTCTCACCATCCATC   
                                       T

38179       TCCTACAATCCAGTTCCCTCAGGCCTCTCTTCCTTCACAAAGGTCCCAGTGTCTAAGCCA   
38239       AGCCTGAAGGTATGGTTAGGATGAATGGTAGGTATGAATAGTTACCATTTAGAAATTACG   
38299       CAGTCTAAAGCGAATATTAATAGTTCAACTTAGCCTGGTTTCTCTTCGTGCAGCAAAAGC   

                              BC5C/T                    BC6C/T
38359       CATCACTGGAATTTCCTTTACTTA      C      ATTTATGGAATGAAGTCGTTCGTTT      C      TTATTTGTG   
                                 T                         T

38419       TCTTCACACTTCTTAATAGTTCTCCAGCTAAGCTAAATTAATTGGGCTTGGTGAAAAAAA   
38479       TAAAATTTTCTACAGTATGCAGGAATCTTGTGTAGAAGCTGCATTTAAGAACATAGAAGA   
38539       AAATGGAGACATTACAACTGACACTATAGAAATACAAAAGATCATCTAAGAATACTATAA   


