
Additional File 5 
Alignment of HERV-K(HML-2) proviral sequences acquired using GAPS 
 
A 
           1                                                                                                                    120 
           │                                                                                                                      │ 
4q321      ATTAATGGTGAGTGTGGAATAATTCACTTATCTTGTGTATTTGATGATTATAACAAGTCAGACTCTACATACTTTACATTTTTAAGAAAATAGTGCTAAAGTTACTTTTAGAATGAGTGG 
 
 
           121                                                                                                                  240 
           │                                                                                                                      │  
4q321      GACTTTCCAACTCACATATTCAGTCATAGCAGGTAACACTTACACAGAGATACAGATTATAAGACGAGTATATAAATGGCTGTTTCAATTCTAACAAAAGTACCAGGAGTTATATAGTAG 
 
 
           241                                                                                                                  360 
           │                                                                                                                      │  
4q321      TGTCTCTAGTGTTTACAATACTCAGGCAATTGAAAGAAAAAAAGACTTTGTTTAGTCTAAACTAAAATGTGTTTTGAGAATACATAACTACTTGTAAGTAGGCTTGGATATCTTTTCAGA 
4q323long                                     ATTAATCTAGAAGACTGGATACCCTACAGATTGTTCAGAACACATCTATTTCATTTATAGTATTTCCCAGAGAGAATCTTTCTCA 
K107                                                                                                               ATTAATCTTATAAGTG 
 
           361                                                                                                                  480 
           │                                                                                                                      │  
4q321      AAAAGTTAAGACAGATGTAAATAATATGAAAAGAGAAATGCATATAGATTTTTTAGATGAAAGAGGGGAGCACACAGCATCCCAAATTGTGATATCGTTTTTGCCTAAGCACCAGGGGTT 
4q323long  AATTGGGTAATCCATTAAAAAATAGCCCGAAGGCTGGGCGCGGTGGCTCACACTTGTAATACCAGCACTTTGACAGGCCGAGGTAGGCGGATCACCTGAGGTCAGGAGTTCAAGACCAGC 
K107       CAAAACAAAGCTAAAAACTTTAAGTACATGGATTGCTGGGGTGTGTGGGGAAGTGGAGAGAAGTAGAGAGGAAGACAATTACAGAACATGTTTGCAAACTGTTCAAAAGGGAGAAAATTT 
 
 
            481                                                                                                                  600 
           │                                                                                                                      │  
4q321      TTAGGGAAAAAGACACGTTCAGTGAATAACACCGTGAAATAAATTCATTGAATGTTTGTTTTTAAATTTTTAAAATAAATCCTGAAAGTTTCTAGTGAAGTATACAAAGAATATTGTCTA 
4q323long  CTGGCCAACATGGTGAAACTTCGTCTCTACTAAAAATACAAAAATTGGCCTGGCCTGGTGGGCACCTGTAATCTCAGCTACTGGAGTGGCTGAGGTAGGAGAATTGCTTGAACCCAGGAG 
K107       ACGGATTTCTTCCACAATGGTATCAGTCATACTGCCCCACATACCAAGTACCTACAGCTAAGAAGCTCAATATACACTCCTCCTTGTGTCTGTCTGTCTCTCTGTCTCTTTGTATGTGTC 
1p311a                                                                 TAATTAGGAAAGAAGGTAAAGGAGAG.ATGAAGAGAGTAAAAAAGAAGAAAACAAACAAA 
K104                                                                                                  ATTAATAGCCTACCAACTAACCAAAGTCC 
 
           601                                                                                                                  720 
           │                                                                                                                      │ 
4q321      TTCTAAGGCAGCAGAGAGAGCATGCCTGGAACAGAAATTGTCTGCTGACTACGGGGTTCAAGGTTTCTTACTCAACTGTATGGAAGAAATAATCTGACTGGAGAGAAGACTGAGATGAGG 
4q323long  GAAGAGGTTGCAGTGAGCCGAGATTGCGCCACTGCACTCCAGCCTGGGTGACAGAGCAAGATTCCGTCTAAAAAAAAAAAAAAAAAAAAAAAAAAGAGCCTGAAGTATATATAGTGATAT 
K107       TTTCTCACTTTCAATATATATGTTTATACAGAATGAGGATCCTTTATCTGAAATAAGGGACCAGAAGTGTTTTGAAATATGAATTTTTCCAGATTTTGAAATACCTGCATTACAGGTTGA 
1p311a     TTAAAAGTACCTACTTTAAAGAGTACTTTAGCAATTCAATCAAGTTTTTGATACATTCTTACAATAACCGTAGGAAGCAGAATTATTATGATGTTTTACTACAGTTGAAAAATTAGATTT 
K104       AGGACTAGATGGATTCACAGCCAAATTCTACCAGAGGTACAAAGAGGAGCTGGTACCATTCCTTCTGAAACTATTCCAATCAATAGAAAAAGAGGTTATCCTCCCTAACTCATTTAGTGA 
K106                                                                                    ATTAATGTCTACAGCCAGTTGATTTTATGTAAAGGGGATTATT 



 
           721                                                                                                                  840 
           │                                                                                                                      │ 
4q321      AAAGAAATTTCTGAATCAGTACCATGCCTTTTGTTTGTTTGTTTATTTATTTGTTTTTCTTCCTTCTCAGAATTACTAAAAGAATAGAATACCAAAAAGGGAACAATGATGGCCGAGTTT 
4q323long  AGGACAAAAATAAATGATAAGTAGGCAGTTGCAGCATATGCAAGTAGCTCCCATTTGGAGATAAACAAAGGGGACCATTCTATACATAACCTATATTCATATAAATGTTTTATTTTTGTA 
K107       GCGCCCCAAATCTGAAAATCTGAGATTTGAAATGCTCCAATGAGTATTTCCTTTGAGCTTTATGTCAGTCCTCAAAAAGTTTTCAATTTTAGAGCATTTTGGATTTTGGATTTTTGGATT 
1p311a     AGAGAGGCTAAATGTTTTACTTTTCTCCTAGTGACATAAATTATGAACTGTAGAAAAGAGCCCAACTCTTAGATTTTTCTCCCCAAACACACGGGCTGGTCCACTTTACCCAATGGTAGA 
K104       AGCCAGCATCATCCGGACACCAAAGCCCGGCAGAGACACAACAAAAAAAAGAGAATTTTAGACAAATATCCCTGATGAACATCAATGTGAAAATCCTCAATAAAATACTGGCAAACAGAA 
K106       CTGGGTAATGTGGGTGAGCCTGATCCAATCAGTTGAAAGGCCTAAAGAATAGAACTTAGGTTTTCCTGAAGATGTGAAGAAAGAAGAAATTCCACCTGCGGACTTCCTCTTCAGCTCCTG 
7q222              ATTAATCCCTTCCTTCACCAGCTAATGCACACCCACTAAGTGACACCCACAGCAAGCCTTATCATTATTATTATGCAAATAATAATTTTCAGGTAGTAGCTATGGAGCTTCT 
12q13                                                                                                                  ATTAATGGCTGG 
     
 
           841                                                                                                                  960 
           │                                                                                                                      │  
4q321      CCTCTTAGAGGACAGTACTGATCCATCTGTGTCTTTGCGTATGGTTGTGAAGGTGATACAGGCCAGGTTTACCATCCATCTGACCCTTCATCATAACAAACAAACCTATGTTCTTTGTGG 
4q323long  TATGCATAGACCATTTGGGAATACTTACAAAAAGCCATTAACAGCAATTATCCTTTAGAAGGAAAATGAGTGACAGCAAGTTACTTTGTAACTGTTGTGCCAGGTAGGGCTTTCT..... 
K107       TGGGACACCCAACCTGCATGGTTTTTTAATTTTAATTTTTATTTATTATTAGTTTTTGAGACAAAGTCACTCTGTCACCCAGGCTGGGGTGCAGTGGCATGATCTCAACTCACTG..... 
1p311a     TCACAAAATCCCATGATGGGTAACAGTGAAGAACCAGTGACTGCCTCAGGTTTCCATTTGGGGTCCTCATGAAGCAGAATGTCTCTTCATCTTTTGGGAGATCAACAACTCATGT..... 
K104       TCCAGCAGCATATCAGAAAGGTTATCCACCACGATCAAGTCAGCTTCATCCCTGGGATGCAAGTCTTGTTTAACATACACAAATCAATAAACATAATCCATCATATAAACAGAAC..... 
K106       CCTGAGAGTTTCCAGCCTTATGAATTTCAGACTTTCCTATCTGACCTCTACAATGGTATAAGTCAATTTCTTTCTGTAAATCCCTTTACATATTCTACTGTTTCTCTTTGGCTGG..... 
7q222      AAGAGCATAATATTTACTTGGGATACTTATCTTAAATGCAAATTCTGACTTCAGTAGTTGTAAGGAACAGCTCTGTAATCTTTTTTTCTTCAATTAATAAATTGTATTTTTAGAG..... 
12q13      ACTATCGGAGAATTCCACCTTCAAATGTTAATTTTACTCTCATGTTCTCCCGAATGATGTTGATAAAAAAACTTTAGGTCTAGCACACTTTATCTGTAAATTTGTATACTGCTAT..... 
4q323short                                     ATTAATAGCAATTATCCTTTAGAAGGAAAATGAGTGACAGCAAGTAACTGTGTAACTGTTGTGCCAGGTAGGGCTTTCT.A... 
K109                                                             ATTAATATTCTATGACACTCACTGCCAGTCTCAGGTGTTTGGATCTTCCACATATATATGC..... 
 
           961                                                            1028 
           │                                                                  │  
4q321      GGAAAAGCAAGAGAGATCAGATTGTTACCGTGTCTGTGTAGAAAGAAGTAGACATAGGAGACTCCATT 
4q323long  .......A......--............T....................................... 
K107       ...................A........T....................................... 
1p311a     .......A....................TA...................................... 
K104       ............................T....................................... 
K106       ............................T....................................... 
7q222      ............................T....................................... 
12q13      ............................T....................................... 
4q323short .......A......--............T....................................... 
K109       ............................T....................................... 
 
 
 

 
 
 



B 
           1                                                                                                                    120 
           │                                                                                                                      │  
Pan8q      GATCCTCCATATGCTGAACGCTGGTTCCCCGGGTCCCCTTATTTCTTTCTCTATACTTTGTCTCTGTGTCTTTTTCTTTCCTAAGTCTCTCGTTCCACCTTACGAGAAACACCCACAGGT 
Pan2Ap     ........G............................................................................................................... 
K107       ...............................................................................T.C..A........C.......................... 
K110       ....................T............C.............................................T.C....................T................. 
2q211      .........................C...T................................................................A......................... 
K104       ................................A..........................................................A............................ 
K115       ..................T............................................................T.C..A........C.......................... 
19p12c     ..................T.......T.....T..............................................T.C..A........C.........A................ 
 
           121                                                                                                                  240 
           │                                                                                                                      │  
Pan8q      GTGGAGGGGCAACCCACCCCTACAAGGAGATACCATCTCACACCAGTTAGAATGGCAATCATTAAAGTCAGGAAACAACAGGTGCTGGAGAGGATGTGGAGAAATAGGAACACTTTTACA 
Pan2Ap     ...T....................GCTGATGGGCGAGAACTGTGAGAATCTCTTCATTCAGGCATGCACAGCCCACAAGTGTGGGGGCTTAACACTCCACTAGACCAGTGGGGTGCAGGA 
K107       ...T....................ACTGCAACCTCCGCCTCCTAGTTCAAGTGATTCTCCTGCCTCAGCCTCCCAACTAGCTGGGATTACCGGCATGCACCACCACACCCAGCTAATTTT 
K110       .....................T..TGAGACAATATTTAAAGGTTTGGGGAAATCCTGTAAGGCAGTAATCACAGCAATTAACTCCGCCTTTTGAGCAGAAGTATAAGAGGTAGAAATAAG 
2q211      ............T........T..AGAACTTAATAGTAGGCCCAATTGATAAACTAACAGCGTTTCCTATATTCAACATCTTTATGATTCCATGCAGTCTAAGCATGGTTTAAAGCCACG 
K104       ........................CAGAACCAATGACAAAAACCACATGATTATCTCAATAGATGCAGAAAAGGCCTTCGACAAAATTCAATAGCCATTAAT 
K115       .G.T....................CCTTTTATATTGATCATTAAATTCACTTCTAACTCTGAGATTCTATGTGATTAAAT 
19p12c     ...T...............T....TCTTTGACATCTTCTGCTCTAATTTAATTAAT 
 
           241                                                                                                                  360 
           │                                                                                                                      │  
Pan8q      CTGTTGGTGGGACTGTAAACTAGTTCAACCATTGTGGAAGTCAGTGTGGCAATTCCTCAGGGATCTAGAACTAGAAATACCATTTGACCCAGCCATCCCATTACTGGGTATATACCCAAA 
Pan2Ap     GCCAATGAATACATGCTTCTCCCTTTGAACCCTGTGCAAAGTCCTGAGATGCATTTCCTCAAAGATCTCATGATCCTCACATGTCATGATCCCATAAGACTGGGAGCTGGTTGCCTCTAG 
K107       TGTATTTTTAGTAGAGATGGGGTTTCACCATGGTGGCCAGGCTGATCTGGAACTCCTGAGCTCAGGTGATCCTCCTGCCTCAGCCTCCCAAAGTGCTGGGATCATAGGCATGAGCTACCC 
K110       TTTGTCTGTAGGACTTACATAGCCAGCATTGCCATTACTGGAGCCATCAGTGAACACTGTAACGGCCTCAGGAATGGGTTGATTTTTGGTTAATCGAGGAACCACCTAAGAAGTCATTTT 
2q211      GTGTTAACATAAGCCTGAGTTAGGTTTAAGAGGTTATATTTCAGATGTGTAAAGAGGCTTTTTAGCAAAACAACTTGCAATCTCAGACAGCCCTTATATCTTCACACTGAGGGTCTGAGA 
     
           361                                                                                                                  480 
           │                                                                                                                      │ 
Pan8q      GGACTATAAATCATGCTGCTATAAAGACACATGCACACGCATGTTTATTGCAGCACTATTCACAATAGCTAAGACTTGGAACCAACCCAAATGTCCAACAATGATAGACTGGATTAAGAA 
Pan2Ap     TGGTAGCTGTTGGGGAAATATAATTAAAATCAAAATCTCCCAAACCAGAAATCTTCTCTACAGTGGTAATATAGGAAGAAAACACCTTTACTAATGAATAAGAAACAAACTAGAATATCA 
K107       CACACCTGGCCTCAACCTGTATGTTTTTAATGAGAACACATGGACACAGGAAGGGGAACATCAC.CTC.GGGGACTACTGTGGGGTGGGGGGAGGGGGGAGGGATAGCATTAGGAGATAT 
K110       TATAAAATCAAATAATTTGTTTTTTGGATAATGATTGTCAATAACGCCAATAAAATCAGCCAAGTGAATTTGCCACAGTACAGAATGTTGAAAGGCAGCTTGAACTTTGAGCCAATTTAA 
2q211      ACATGAAAGAGAAGTCAAAGAACCTGCAACTGAGGTCAGAGAGCACAGTGCAATCACATTTTTATCTTGCTAGGGCCCTTTCTGGAGTCTCATTAAT 
 
           481                                                                                                                  600 
           │                                                                                                                      │  
Pan8q      AATGTGGCACATATACACCATACTATGCAGCCATAAAATACTATGCAGCCATAAAAAATGATGAGTTCATGTCCTTTGTAGGGACATGGATGAAACTGGAAATCATCATTCTCAGTAAACA 
Pan2Ap     TGCACATCACACGGCCATCATACAGGATTGCAAAGGCAGAAATAATGCTCACCTCTTTATGTACCCAAGCATATACGACCCATCACATACATGTTCTCAAGATAAACAATAAATCATCCTC 
K107       ACCTAATGCTAAATGACCAGTTAATGGGTGCAGCACACCAACATGGCACATGTATACAATATGTAACAAACCTGCACATTGTGCACATGTACCCTAAAACTTAATGTATAATAATAATAAA 
K110       AGGAACTACAATTATATTTGGATCAAATCCAGAAATTTGAAGTATTCTGCACCAAGCCATTCTAATTAAT 



  
           601                                                                                                                  720 
           │                                                                                                                      │  
Pan8q      TATCGCAAGGTCAAAAAACCAAACACCGCATGTTCTCACTCATAGATGGGAATTGAACAATGAGAATACATGGACACAGGAAGGGGAACATCACACTCTGGGGACTGTTGTGGGGTGGGG 
Pan2Ap     AAGTAAAAGGACTTGACAGCACCATTTGCCACATGTAGTTCATCCTCTTAAATTCATCTGGTAATTGTGGTAACCATCTAGGTTAGCTTATTAGCTTTATCCAGTGGAAAAATTAAT 
K107       ATAAAATAAAAGAGAGAGGAAAAAAAAAAAGTCAGACTAGTTATCCAATATTTTGGTACTGTAACTGTCAGTGGTGTGCGGAGAATTACCAAGCCTCTAATTAAT 
 
           721                                                                                                                  840 
           │                                                                                                                      │  
Pan8q      GGAAGGGGGAGGGATAGCATTAGGAGATATACCTAATGCTAAATGACGAGTTAATGGGTGCAGCACACCAGCATGGCACATGTATACATATGTAACTAACCTGCACATTGTGCACATGTA 
 
           841                                                                                                                  960 
           │                                                                                                                      │ 
Pan8q      CCCTAAAACTTAAAGTATAATAATAATAAAAAAATTTGAAAGAAGTGACTTACACCAGATGCACAGAAATCAAGGTAAGGGCACAAAAAACATTATAAAAAAATATATATAAAAACAAGG 
 
           961                                                                                                                  1080 
           │                                                                                                                      │  
Pan8q      AAACATGAGACTTCCAAAGGAACAAAATAATTCTTCATCAGTAAATTCCAATAAAAAATGTATAAACTGCCTAAAAGATAATTGAAAACAATGATATTGAATAAGCTCAGTGAGACACAA 
  
           1081                                     1125 
           │                                           │  
Pan8q      GAGAACATAGATAAACAGTATGAAGAAATCAGAAAAACAATTAAT 
 
 

 


