
S1 (56%)   ATGTCTTTTGTTGACCACCCTCCAGATTGGTTGGAATCGATCGGCGACGGCTTTCGTGAATTTCTCGGCCTTGAGGCGGGTCCCCCGAAACCCAAGGCCA      100 

           ATCAACAGAAGCAAGATAACGCTCGAGGTCTTGTGCTTCCTGGGTACAAGTATCTTGGTCCTGGCAACGGACTCGGCAAGGGGGAGCCGGTCAACGCAGC      200 

           AGACGCGGCGGCCCTCGAGCACGACAAGGCCTACGACCAGCAGCTCAAGGCCGGAGACAACCCGTACCTCAAGTACAACCACGCCGACGCGGAGTTCCAG      300 

           CAGCGGCTTCAGGGCGACACATCGTTTGGGGGCAACCTCGGCAGAGCAGTCTTCCAGGCCAAAAAGAGGGTTCTTGAACCTCTTGGTCTGGTTGAGCAAG      400 

           CGGGTGAGACGGCTCCTGGAAAGAAGAGACCGTTGATTGAATCCCCCCAGCAGCCCGACTCCTCCACGGGTATCGGCAAAAAAGGCAAGCAGCCGGCTAA      500 

           AAAGAAGCTCGTTTTCGAAGACGAAACTGGAGCAGGCGACGGACCCCCTGAGGGATCAACTTCCGGAGCCATGTCTGATGACAGTGAGATGCGTGCAGCA      600 

           GCTGGCGGAGCTGCAGTCGAGGGCGGACAAGGTGCCGATGG                                                                 641 

 

 

S2 (93%)   ATGGCTGCCGATGGTTATCTTCCAGATTGGCTCGAGGACAACCTCTCTGAGGGCATTCGCGAGTGGTGGGCGCTGAAACCTGGAGCCCCGAAGCCCAAAG      100 

           CCAACCAGCAAAAGCAGGACGACGGCCGGGGTCTGGTGCTTCCTGGCTACAAATACCTCGGACCCGGCAACGGACTCGACAAGGGGGAACCCGTCAACGC      200 

           AGCGGACGCGGCAGCCCTCGAGCACGACAAAGCCTACGACCGGCAGCTCGACAGCGGAGACAACCCGTACCTCAAGTACAACCACGCCGACGCGGAGTTC      300 

           CAGGAGCGGCTCAAAGAAGATACGTCTTTTGGGGGCAACCTCGGACGAGCAGTCTTCCAGGCGAAAAAGAGGGTTCTTGAACCTCTGGGCCTGGTTGAGG      400 

           AACCTGTTAAGACGGCTCCGGGAAAAAAGAGGCCGGTAGAGCACTCTCCTGTGGAGCCAGACTCCTCCTCGGGAACCGGAAAGGCGGGCCAGCAGCCTGC      500 

           AAGAAAAAGATTGAATTTTGGTCAGACTGGAGACGCAGACTCAGTACCTGACCCCCAGCCTCTCGGACAGCCACCAGCAGCCCCCTCTGGTCTGGGAACT      600 

           AATACGATGGCTACAGGCAGTGGCGCACCAATGGCAGACAAT                                                                642 

 

 

S3 (76%)   ATGGCTGCCGATGGTTATCTTCCAGATTGGCTCGAGGACACTCTCTCTGAAGGAATAAGACAGTGGTGGAAGCTCAAACCTGGCCCACCACCACCAAAGC      100 

           CCGCAGAGCGGCATAAGGACGACAGCAGGGGTCTTGTGTTCCCAGGCTACAATTATCTAGGCCCTTTCAACGGTCTAGATAAAGGAGAACCCGTCAACGA      200 

           GGCAGACGCTGCCGCCTTAGAACACGACAAGGCTTACGACCTCGAAATCAAGGACGGGCACAACCCGTACTTTGAGTACAACGAGGCCGACAGACGTTTC      300 

           CAGGAACGTCTCAAAGACGATACCTCCTTTGGAGGCAATTTAGGTAAAGCCATCTTCCAGGCCAAAAAGAGGGTTCTCGAACCCTTTGGTCTGGTGGAAG      400 

           ACTCAAAGACGGCTCCGACCGGAGACAAGCGGAAGGGCGAAGACGAATCTCGTCTGCCCGACACTCCTCCACAGACTCCCAAGAAAAACAAGAAGCCTCG      500 

           CAAGGAAAGACCTTCCGGCGGGGCAGAAGATCCGGGCGAAGGCACCTCTTCCAACGCTGGGGCAGCAGCACCCGCCTCTAGTGTGGGATCATCTATCATG      600 

           GCTGAGG                                                                                                   607 

 
 

S4 (78%)   ATGGCTGCCGATGGTTATCTTCCAGATTGGCTCGAGGACAACCTTAGTGAAGGAATTCGCGAGTGGTGGGCTTTGAAACCTGGAGCCCCTCAACCCAAAG      100 

           CCAACCAGCAAAAGCAGGACGACGGCCGGGGTCTGGTACTTCCTGGCTACAAGTACCTCGGACCCTTCAACGGACTCGACAAGGGAGAACCCGTCAACGC      200 

           AGCGGACGCGGCAGCCCTCGAGCACGACAAGGCCTACGACCAGCAGCTCAAGGCCGGTGACAACCCCTACCTCAAGTACAACCACGCCGACGCGGAGTTC      300 

           CAGCAGCGGCTTCAGGGCGACACATCGTTTGGGGGCAACCTCGGCAGAGCAGTCTTCCAGGCCAAAAAGAGGGTTCTTGAACCTCTTGGTCTGGTTGAGC      400 

           AAGCGGGTGAGACGGCTCCTGGAAAGAAGAGACCGTTGATTGAATCCCCCCAGCAGCCCGACTCCTCCACGGGTATCGGCAAAAAAGGCAAGCAGCCGGC      500 

           TAAAAAGAAGCTCGTTTTCGA                                                                                     521 

 

 

S5 (67%)   ATGTCTTTTGTTGACCACCCTCCAGATTGGTTGGAATCGATCGGCGACGGCTTTCGTGAATTTCTCGGCCTTGAGGCGGGTCCCCCGAAACCCAAGGCCA      100 

           ATCAACAGAAGCAAGATAACGCTCGAGGTCTTGTGCTTCCTGGGTACAAGTATCTTGGTCCTGGGAACGGCCTTGATAAGGGCGATCCTGTCAATTTTGC      200 

           TGACGAGGTTGCCCGAGAGCACGACCTCTCCTACCAGAAACAGCTTGAGGCGGGCGATAACCCTTACCTCAAGTACAACCACGCGGACGCAGAGTTTCAG      300 

           GAGCGCCTTAAAGAAGATACGTCTTTTGGGGGCAACCTCGGACGAGCAGTCTTCCAGGCGAAAAAGAGGGTTCTCGAACCTCTCGGTCTGGTTGAGGAAG      400 

           GCGCTAAGACGGCTCCTGGAAAGAAGAGACCGGTAGAGCCATCACCCCAGCGTTCTCCAGACTCCTCTACGGGCATCGGCAAGAAAGGCCAACAGCCCGC      500 

           CAGAAAAAGACTCAATTTTGGTCAGACTGGCGACACAGAGTCAGTCCCAGACCCTCAACCAATCGGAGAACCTCCCGCAGCCCCCTCAGGTGTGGGATCT      600 

           CTTACA                                                                                                    606 

 

 

S6 (81%)   ATGGCTGCCGATGGTTATCTTCCAGATTGGCTAGAGGACAACCTCTCTGAAGGCGTTCGAGAGTGGTGGGCGCTGCAACCTGGAGCCCCTAAACCCAAGG      100 

           CAAATCAACAACATCAGGACAACGCTCGGGGTCTTGTGCTTCCGGGTTACAAATACCTCGGACCCTTCAACGGACTCGACAAGGGAGAGCCGGTCAACGC      200 

           AGCGGACGCGGCAGCCCTCGAGCACGACAAGGCCTACGACCAGCAGCTCAAGGCCGGTGACAACCCCTACCTCAAGTACAACCACGCCGACGCGGAGTTC      300 

           CAGCAGCGGCTTCAGGGCGACACATCGTTTGGGGGCAACCTAGGGCGAGCAGTCTTCCAGGCCAAGAAGCGGGTTCTCGAACCTCTCGGTCTGGTTGAGG      400 

           AAGGCGCTAAGACGGCTCCTGGAAAGAAGAGACCGGTAGAGCCATCACCCCAGCGTTCTCCAGACTCCTCTACGGGCATCGGCAAGAAAGGCCAACAGCC      500 

           CGCCAGAAAAAGACTCAATTTTGGTCAGACTGGCGACTCAGAGTCAGTTCCAGACCCTCAACCTCTCGGAGAACCTCCAGCAGCGCCCTCTGGTGTGGGA      600 

           CCTAATACAATGGCTGCAGGCGGTGGCGCACCAATGGCAGACAA                                                              644 

 

 

S7 (87%)   ATGGCTGCCGATGGTTATCTTCCAGATTGGCTCGAGGACAACCTTAGTGAAGGAATTCGCGAGTGGTGGGCTTTGAAACCTGGAGCCCCTCAACCCAAGG      100 

           CAAATCAACAACATCAAGACAACGCTCGAGGTCTTGTGCTTCCGGGTTACAAATACCTTGGACCCGGCAACGGACTCGACAAGGGGGAGCCGGTCAACGC      200 

           AGCAGACGCGGCGGCCCTCGAGCACGACAATGCCTACGACCAGCAGCTCAAGGCCGGTGACAATCCGTACCTGCGGTATAACCACGCCGACGCCGAGTTT      300 

           CAGGAGCGTCTGCAAGAAGATACGTCTTTTGGGGGCAACCTCGGGCGAGCAGTCTTCCAGGCCAAAAAGAGGCTTCTTGAACCTCTTGGTCTGGTTGAGG      400 

           AAGCGGCTAAGACGGCTCCTGGAAAAAAGAGGCCGGTAGAGCACTCTCCTGTGGAGCCAGACTCCTCCTCGGGAACCGGAAAGGCGCGCCAGCAGCCTGC      500 

           AAGAAAAAGATTGAATTTTGGTCAGACTGGAGACGCAGACTCAGTACCTGACCCCCAGCCTCTCGGACAGCCACCAGCAGCCCCCTCTGGTCTGGGAACT      600 

           AATAC                                                                                                     605 

 
S8 (71%)   ATGTCTTTTGTTGATCACCCTCCAGATTGGTTGGAAGAAGTTGGTGAAGGTCTTCGCGAGTTTTTGGGCCTTGAAGCGGGCCCACCGAAACCAAAACCCA      100 

           ATCAGCAGCATCAAGATCAAGCCCGTGGTCTTGTGCTGCCTGGTTATAAATACCTCGGACCCGGCAACGGACTCGACAAGGGAGAGCCGGTCAACGCATC      200 

           AGACGCGGCGGCCCTCGAGCACGACAAGGCCTACGACCGGCAGCTCGACAGCGGAGACAACCCATACCTCAGGTACAACCACGCCGACGCCGAGTTCCAG      300 

           GAGCGGCTCAAAGAAGATACATCGTTTGGGGGCAACCTCGGCAGAGCAGTCTTCCAGGCCAAAAAGAGGGTTCTTGAACCTCTTGGTCTGGTTGAGCAAG      400 

           CGGGTGAGACGGCTCCTGGAAAGAAGAGACCGTTGATTGAATCCCCCCAGCAGCCCGACTCCTCCACGGGTATCGGCAAAAAAGGCAAGCAGCCGGCTAA      500 

           AAAGAAGCTCGTTTTCGAAGACGAAACTGGAGCAGGCGACGGACCCCCTGAGGGATCAACTTCCGGAGCCATGTCTGATGACAGTGAGATGC              592 

 

 

S9 (57%)   ATGTCTTTTGTTGACCACCCTCCAGATTGGTTGGAATCGATCGGCGACGGCTTTCGTGAATTTCTCGGCCTTGAGGCGGGTCCCCCGAAACCCAAGGCAA      100 

           ATCAACAACATCAAGACAACGCTCGAGGTCTTGTGCTTCCGGGTTACAAATACCTTGGACCCGGCAACGGACTCGACAAGGGGGAGCCAGTCAACGCAGC      200 

           AGACGCGGCGGCCCTCGAGCACGACAAGGCCTACGACCAGCAGCTCAAGGCCGGAGACAACCCGTACCTCAAGTACAACCACGCCGACGCCGAGTTCCAG      300 

           GAGCGGCTCAAAGAAGATACGTCTTTTGGGGGCAACCTCGGGCGAGCAGTCTTCCAGGCCAAAAAGAGGGTTCTTGAACCCTTTGGTCTGGTGGAAGACT      400 

           CAAAGACGGCTCCCACCGGAGACAAGCGGAAAGGCGAAGACGAACCTCGTCTGCCCGACACTTCTTCACAGACTCCCAAGAAAAACAAGAAGCCTCGCAA      500 

           GGAAAGACCTTCCGCCGGGGCAGAAGATCCGGCCGAAGGCACCTCTTCCAACGCTGAAGCAGCAGCACCCGC                                  572 

 

 

S10 (87%)  ATGGCTGCCGATGGTTATCTTCCAGATTGGCTCGAGGACAACCTCTCTGAAGGAATAAGACAGTGGTGGAAGCTCAAACCTGGCCCACCACCACCAAAGC      100 

           CCGCAGAGCGGCATAAGGACGACAGCAGGGGTCTTGTGCTTCCTGGGTACAAGTACCTCGGACCCTTCAGCGGACTCGACAAGGGGGGGCCCGTCAACGC      200 

           GGCGGACGCAGCGGCCCTCGAGCACGACAAGGCCTACGACCAGCAGCTCAAGGCCGGTGACAACCCCTACCTCAAGTACAACCACGCCGATGCGGAGTTC      300 

           CAGCAGCGGCTTCAGGGCGACACATCGTTTGGGGGCAACCTCGGACGAGCAGTCTTCCAGGCGAAAAAGAGGGTTCTTGAACCTCTTGGTCTGGTTGAGG      400 

           AAGCGGCTAAGACGGCTCCTGGAAAGAAGAGGCCTGTAGAGCAGTCTCCTCAGGAACCGGACTCCTCCGCGGGTATTGGCAAATCGGGTGCACAGCCCGC      500 

           TAAAAAGAGACTCAATTTCGGTCAGACTGGCGACACAGAGTCAGTCCCAGACCCTCAACCAATCGGAGAACCTCCCGCA                           579 

 

 

S11 (88%)  ATGTCTTTTGTTGATCACCCTCCAGATTGGTTGGAAGAAGTTGGTGAAGGTCTTCGCGAGTTTTTGGGCCTTGAAGCGGGCCCACCGAAACCAAAACCCA      100 

           ATCAGCAGCATCAAGATCAAGCCCGTGGTCTTGTGCTGCCTGGTTATAACTATCTCGGACCCGGAAACGGTCTCGACAAGGGGGAGCCCGTCAACGCGGC      200 

           GGACGCAGCGGCCCTCGAGCACGACAAAGCCTACGACCGGCAGCTCGACAGCGGAGACAACCCGTACCTCAAGTACAACCACGCCGACGCGGAGTTTCAG      300 

           GAGCGCCTTAAAGAAGATACGTCTTTTGGGGGCAACCTCGGACGAGCAGTCTTCCAGGCGAAAAAGAGGGTTCTTGAACCTCTGGGCCTGGTTGAGGAAC      400 

           CTGTTAAGACGGCTCCGGGAAAAAAGAGGCCGGTAGAGCACTCTCCTGTGGAGCCAGACTCCTCCTCGGGAACCGGAAAGGCGCGCCAGCAGCCTGCAAG      500 

           AAAAAGATTGAATTTTGGTCAGACTGGAGACGCAGACTCAGTACCTGACCCCCAGCCTCTCGGACAGCCACCAGCAGCCCC                         581 

 

 

S12 (83%)  ATGGCTGCCGATGGTTATCTTCCAGATTGGCTCGAGGACAACCTCTCTGAGGGCATTCGCGAGTGGTGGGCGCTGCAACCTGGAGCCCCTAAACCTAAGG      100 

           CAAATCAACAACATCAAGACAACGCTCGAGGTCTTGTGCTTCCGGGTTACAAATACCTTGGACCCGGCAACGGACTCGACAAGGGGGGGCCCGTCAACGC      200 

           GGCAGACGCGGCGGCCCTCGAGCACGACAAGGCCTACGACCAGCAGCTCGACAGCGGAGACAACCCGTACCTCAAGTACAACCACGCCGACGCGGAGTTT      300 

           CAGGAGCGCCTTAAAGAAGATACGTCTTTTGGGGGCAACCTCGGACGAGCAGTCTTCCAGGCGAAAAAGAGGCTTCTTGAACCTCTTGGTCTGGTTGAGG      400 

           AAGCGGCTAAGACGGCTCCTGGAAAGAAGAGACCGGTAGAGCCATCACCCCAGCGTTCTCCAGACTCCTCTACGGGCATCGGCAAGAAAGGCCAACAGCC      500 

           CGCCGGAAAAAGACTCAATTTTGGTCAAACTGGCGACTCAGAGTCAGTTCCAGACCCTCAACCTCTCGGAGAACCTCCAGCAGCGCCCTCTGGTGTGGGA      600 

           CCTAAT                                                                                                    606 

 

 

SUPPL. FIG 1. Nucleotide sequences of 12 randomly chosen clones from the unselected library (5' ends). The sequences were 
aligned to the 8 parental viruses and color-coded according to sequence identity. The colors are similar to Fig. 1: green, AAV-2; 
pink, AAV-4; brown, AAV-5; yellow, AAV-8; olive AAV-9 (orange in Fig. 1); blue, AAAV; red, BAAV. White background indicates 
point mutations. CAAV is not found in the 5' end, as only a downstream subfragment was used for shuffling. Numbers in 
parentheses indicate sequence identity with the AAV-2 prototype; in the shown examples, they ranged from 56 to 93%. Note 
that this is very similar to the range found for naturally occurring wildtype serotypes (compare Table 1). 



S1 (56%)   TTCAACGCTCAAAACGCCACGCCGGGAACTACCTCGGTGTACCCAGAGGACAATCTACTGCTGACCAGCGAGAGCGAGACTCGGCCCGTCAACCGGGTGG 100 

           CTTACAACACGGGCGGTCAGATGGCCACCAACGCCCAGAACGCCACCACGGCTCCCATGGTCGGGACCTACAACCTCCAGGAAGTGCTTCCTGGCAGCGT 200 

           ATGGATGGAGAGGGACGTGTACCTCCAAGGACCCATCTGGGCCAAGATCCCAGAGACGGAGGCGCACTCTCACCCCTCACCGCTGATTGGTGGGTTTGGG 300 

           CTGAAACACCCGCCTCCTCAGATCCTCATCAAAAACACACCTGTACCTGCGGATCCTCCAACGGCCTTCAACAAGGACAAGCTGAACTCTTTCATCACCC 400 

           AGTATTCTACTGGCCAAGTCAGCGTGGAGATCGAGTGGGAGCTGCAGAAGGAAAACAGCAAGCGCTGGAACCCGGAGATCCAGTACACTTCCAACTATTA 500 

           CAAGTCTAATAATGTTGAATTTGCTGTTAATACTGAAGGTGTATATAGTGAACCCCGCCCCATTGGCACCAGATACCTGACTCGTAATCTGTAA  594 

 

 

S2 (66%)   GGCCACAAACCACCAGAGTGCCCAAGCACAGGCGCAGACCGGCTGGGTTCAAAACCAAGGAATACTTCCCGGGATGGTGTGGCAAAACAGAGACATTTAC 100 

           CCTACAGGGACCCATTTGGCCAAAATTCCCGACACTGACAATCACTTCCATCCGTCCCCGTTTATTGGCGGGTTTGGCTGCAAGCATCCCCCTCCCCAGA 200 

           TTTTCATTAAAAACACACCCGTCCCTGCCAACCTTTGGGAAACGTTCCAGACGGCCAAAGTGGCCTCCTTCATCAACCAGTACTCGACCGGACAGTGCAC 300 

           CGTCGAAATCTTTTGGGAACTCAAGAAGGAAACCTCCAAGCGCTGGAACCCCGAAATCCAGTTCACCTCCAACTTTGGCAACGCGGCCGACATCCAGTTT 400 

           GCCGTCTCCGACACGGGATCCTATTCCGAACCTCGTCCCATCGGTACCCGTTACCTTACCAAATCTCTGTAA    472 

 

 

S3 (87%)   TTTTGGCAAACAAGGAACTGGAAGAGACAACGTGGATGCGGACAAAGTCATGATAACCAACGAAGAAGAAATTAAAACTACTAACCCGGTAGCAACGGAG 100 

           TCCTATGGACAAGTGGCCACAAACCACCAGAGTGCCCAAGCACAGGCGCAGACCGGCTGGGTTCAAAACCAAGGAATACTTCCGGGTATGGTTTGGCAGG 200 

           ACAGAGATGTGTACCTTCAGGGGCCCATCTGGGCAAAGATTCCACACACGGACGGACATTTTCACCCCTCTCCCCTCATGGGTGGATTCGGACTTAAACA 300 

           CCCTCCTCCACAGATTCTCATCAAGAACACCCCGGTACCTGCGAATCCTTCGACCACCTTCAGTGCGGCAAAGTTTGCTTCCTTCATCACACAGTACTCC 400 

           ACGGGACAGGTCAGCGTGGAGATCGAGTGGGAGCTGCAGAAGGAAAACAGCAAACGCTGGAATCCCGAAATTCAGTACACTTCCAACTACAACAAGTCTG 500 

           TTAATGTGGACTTTACTGTGGACACTAATGGCGTGTATTCAGAGCCTCGCCCCATTGGCACCAGATACCTGACTCGTAATCTGTAA   586 

 

 

S4 (52%)   CAACGGTCAAAACGCCACGCCGGGAACTACCTCGGTGTTCCCAGAGGACAATCTACTGCTGACCAGCGAGAGCGAGACTCAGCCCGTCAACCGGGTGGTT 100 

           TACAACACGGGCGGTCAGATGGCCACCAACGCCCAGAACGCCACCACGGCTCCCACGGTCGGGACCTACAACCTCCAAGAAGTGCTTCCTGGCAGCGTAT 200 

           GGATGGAGAGGGACGTGTACCTCCAAGGACCCATCTGGGCCAAGATCCCAGAGACGGGGGCGCACTTTCACCCCTCACCGCTGATTGGTGGGTTTGGGCT 300 

           GAAACACCCGCCTCCTCAAATTTTTATCAAGAACACCCCGGTACCTGCGAATCCTGCAACGACCTTCAGCTCTACTCCGGTAAACTCCTTCATTACTCAG 400 

           TACAGCACTGGCCAGGTGTCGGTGCAGATTGACTGGGAGATCCAGAAGGAGCGGTCCAAGAGATGGAACCCAGAGGTCCAGTTCACGTCCAACTACGGAG 500 

           CACAGGACTCGCTTCTCTGGGCTCCCGACAACGCCGGAGCCTACAAAGAGCCCAGGGCCATTGGCACCAGATACCTGACTCGTAATCTGTAA  592 

 

 

S5 (68%)   CGTTTTTTTCCCAGTAACGGGATCCTGATTTTTGGCAAACAAAATGCTGCCAGAGACAATGCGGATTACAGCGATGTCATGCTCACCAGCGAGGAAGAAA 100 

           TCAAAACCACTAACCCTGTGGCTACAGAGGAATACGGTATCGTGGCAGATAACTTGCAGCAGCAAAACACGGCTCCTCAAATTGGAACTGTCAACAGCCA 200 

           GGGGGCCTTACCCGGTATGGTCTGGCAGAACCGGGACGTGTACCTGCAGGGTCCCATCTGGGCCAAGATTCCTCACACGGACGGCAACTTTCACCCTTCT 300 

           CCGCTGATGGGAGGGTTTGGAATGAAACACCCGCCTCCTCAGATCCTCATCAAAAACACACCTGTACCTGCGGATCCTCCAACGACCTTCAGCTCTACTC 400 

           CGGTAAACTCCTTCATTACTCAGTACAGCACTGGCCAGGTGTCGGTGCAGATTGACTGGGAAATCCAGAAGGAGCGGTCCAAGAGATGGAACCCAGAGGT 500 

           CCAGTTCACGTCCAACTACGGAGCACAGGACTCGCTTCTCTGGGCTCCCGACAACGCCGGAGCCTACAAAGAGCCCAGGGCCATTGGATCCCGATACCTC 600 

           ACCCGTAATCTGTAA          615 

 

 

S6 (72%)   CCAGTAACGGGATCCTGATTTTTGGCAAACAAAATGCTGCCAGAGACAATGCGGATTACAGCGATGTCATGCTCACCAGCGAGGAAGAAATCAAAACCAC 100 

           TAACCCTGTGGCTACAGAGGAATACGGTATCGTGGCAGATAACTTGCAGCAGCAAAACACGGCTCCTCAAATTGGAACTGTCAACAGCCAGGGGGCCTTA 200 

           CCCGGTATGGTCTGGCAGAACCGGGACGTGTACCTGCAGGGTCCCATCTGGGCCAAGATTCCTCACACGGACGGCAACTTCCACCCGTCTCCGCTGATGG 300 

           GCGGCTTTGGCCTGAAACATCCTCCGCCTCAGATCCTGATCAAGAACACGCCTGTACCTGCGGATCCTCCGACCACCTTCAACCAGTCAAAGCTGAACTC 400 

           TTTCATCACCCAGTACAGCACCGGACAGTGCACCGTCGAAATCTTTTGGGAACTCAAGAAGGAAAACAGCAAGCGCTGGAACCCCGAGATCCAGTACACC 500 

           TCCAACTACTACAAATCTACAAGTGTGGACTTTGCTGTTAATACAGAAGGCGTGTACTCTGAACCCCGCCCCATTGGCACCCGTTACCTCACCCGTAATC 600 

  TGTAA           605 

 

 

S7 (46%)   GGATGACAAACACGCTCCAAGGCAGCAACCGCTACGCGCTGGAAAACACCATGATCTTCAACGCTCAAAACGCCACGCCGGGAACTACCTCGGTGTACCC 100 

           AGAGGACAATCTACTGCTGACCAGCGAGAGCGAGACTCAGCCCGTCAACCGGGTGGCTTACAACACGGGCGGTCAGATGGCCACCAACAACCAGAGCTCC 200 

           ACCACTGCCCCCGCGACCGGCACGTACAACCTCCAGGAAATCGTGCCCGGCAGCGTGTGGATGGAGAGGGACGTGTACCTCCAAGGACCCATCTGGGCCA 300 

           AGATCCCAGAGACGGGGGCGCACTTTCACCCCTCTCCGGCCATGGGCGGATTCGGACTCAAACACCCACCGCCCATGATGCTCATCAAGAACACGCCTGT 400 

           GCCCGGAAATATCACCACCTTCTCTCCGGCCAGAATCAACAGCTTCATCACCCAGTACAGCACCGGACAGGTGGCTGTCAAAATAGAATGGGAAATCCAG 500 

           AAGGAGCGGTCCAAGAGATGGAACCCAGAGGTCCAGTTCACGTCCAACTACGGAGCACAGGACTCGCTTCTCTGGGCTCCCGACAACGCCGGAGCCTACA 600 

           AAGAGCCCAGGGCCATTGGATCCCGATACCTCACCAACCACCTCTAA       647 

 

 

S8 (82%)   CGGCCATGGCAAGCCACAAGGACGATGAAGAAAAGTTTTTTCCTCAGAGCGGGGTTCTCATCTTTGGGAAGCAAGGCTCAGAGAAAACAAATGTGGACAT 100 

           TGAAAAGGTCATGATTACAGACGAAGAGGAAATCAGGACAACCAATCCCGTGGCTACGGAGCAGTATGGTTCTGTATCTACCAACCTCCAGAGAGGCAAC 200 

           AGACAAGCAGCTACCGCAGATGTCAACACACAAGGCGTTCTTCCAGGCATGGTCTGGCAGGACAGAGATGTGTACCTTCAGGGGCCCATCTGGGCAAAGA 300 

           TTCCACACACGGATGGACACTTTCACCCGTCTCCTCTCATTGGCGGATTTGGACTGAAAAGCCCGCCTCCAGAAATATTCATCAAAAACACTCCTGTACC 400 

           CGCCAATCCCGCAACGACCTTCTCTCCGGCCAGAATCAACAGCTTCATCACCCAGTACAGCACCGGACAGGTGGCTGTCAAAATAGAATGGGAAATCCAG 500 

           AAGGAGCGGTCCAAACGCTGGAACCCCGAGGTCCAGTTTACCTCCAACTACGGACAGCAAAACTCTCTGTTGTGGGCTCCCGATGCGGCTGGGAAATACA 600 

           CTGAGCCTAGGGCTATCGGTACCCGCTACCTCACCCACCACCTGTAA       647 

 

 

S9 (73%)   TCCTGGACCTGCTATGGCCAGCCACAAAGAAGGAGAGGACCGTTTCTTTCCTTTGTCTGGATCTTTAATTTTTGGCAAACAAGGAACTGGAAGAGACAAC 100 

           GTGGATGCGGACAAAGTCATGATAACCAACGAAGAAGAAATTAAAACTACTAACCCGGTAGCAACGGAGTCCTATGGACAAGTGGCCACAAACCACCAGA 200 

           GTGCCCAAGCACAGGCGCAGACCGGCTGGGTTCAAAACCAAGGAATACTTCCCGGTATGGTCTGGCAGAACCGGGACGTGTACCTGCAGGGTCCCATCTG 300 

           GGCCAAGATTCCTCACACGGACGGCAACTTCCACCCGTCTCCGCTGATGGGAGGGTTTGGAATGAAACACCCGCCTCCTCAGATCCTCATCAAAAACACA 400 

           CCTGTACCTGCGGATCCTCCAACGGCCTTCAACAAGGACAAGCTGAACTCTTTCATCACCCAGTATTCTACTGGCCAAGTCAGCGTGGAGATCGAGTGGG 500 

           AGCTGCAGAAGGAAAACAGCAAGCGCTTGAACCCGGAGATCCAGTACACTTCCAACTATTACAAGTCTAATAATGTTGAATTTGCTGTTAATACTGAAGG 600 

           TGTATATAGTGAACCCCGCCCCATTGGCACCAGATACCTGACTCGTAATCTGTAA      655 

 

 

S10 (60%)  AACACCATGATCTTCAACGCTCAAAACGCCATGCCGGGAACTACCTCGGTGTACCCAGAGGACAATCTACTGCTGACCAGCGAGAGCGAGACTCAGCCCG 100 

           TCAACCGGGTGGCTTACAACACGGGCGGTCAGATGGCCACCAACGCCCAGAACGCCACCACGGCTCCCACGGTCGGGACCTACAACCTCCAGGAAGTGCT 200 

           TTCTGGCAGCGTATGGATGGAGAGGGACGTGTACCTCCAAGGACCCATCTGGGCCAAGATCCCAGAGACGGGGGCGCACTTTCACCCCTCTCCGGCCATG 300 

           GGTGGATTCGGACTTAAACACCCTCCTCCACAGATTCTCATCAAGAACACCCCGGTACCTGCGAATCCTCCAACGGCCTTCAACAAGGACAAGCTGAACT 400 

           CTTTCATCACCCAGTATTCTACTGGCCAAGTCAGCGTGGAGATCGAGTGGGAGCTGCAGAAGGAAAACAGCAAACGCTGGAATCCCGAAATTCAGTACAC 500 

           TTCCAACTACAACAAGTCTGTTAATGTGGACTTTACTGTGGACACTAATGGCGTGTATTCAGAGCCTCGCCCCATTGGCACCAGATACCTGACTCGTAAT 600 

  CTGTAA           606 

 

 

S11 (54%)  CCAGGGCAGCAACACCTATGCCCTGGAGAACACTATGATCTTCAACAGCCAGCCGGCGAACCCGGGCACCACCGCCACGTACCTCGAGGGCAACATGCTC 100 

           ATCACCAGCGAGAGCGAGACGCAGCCGGTGAACCGCGTGGCGTACAACGTCGGCGGGCAGATGGCCACCAACAACCAGAGCTCCACCACTGCCCCCGCGA 200 

           CCGGCACGTACAACCTCCAGGAAATCGTGCCCGGCAGCGTGTGGATGGAGAGGGACGTGTACCTCCAAGGGCCCATCTGGGCAAAGATTCCACACACGGA 300 

           CGGACATTTTCACCCCTCTCCCCTCATGGGTGGATTCGGACTTAAACACCCTCCTCCACAGATTCTCATCAAGAACACCCCGGTACCTGCGAATCCTTCG 400 

           ACCACCTTCAGTGCGGCAAAGTTTGCTTGCTTCATCACCCAGTACAGCACCGGACAGGTGGCTGTCAAAATAGAATGGGAAATCCAGAAGGAGCGGTCCA 500 

           AGAGATGGAACCCAGAGGTCCAGTTCACGTCCAACTACGGAGCACAGGACTCGCTTCTCTGGGCTCCCGACAACGCCGGAGCCTACAAAGAGCCCAGGGC 600 

           CATTGGATCCCGATACCTCACCAACCACCTCTAA        634 

 

 

S12 (67%)  GGACAGCAAGTTCAGCAACAGCCAGCTCATCTTTGCGGGGCCTAAACAGAACGGCAACACGGCCACCGTACCCGGGACTCTGATCTTCACCTCTGAGGAG 100 

           GAGCTGGCAGCCACCAACGCCACCGATACGGACATGTGGGGCAACCTACCTGGCGGTGACCAGAGCAACAGCAACCTGCCGACCGTGGACAGACTGACAG 200 

           CCTTGGGAGCCGTGCCTGGAATGGTCTGGCAAAACAGAGACATTTACTTGCAAGGACCCATTTGGGCCAAAATTCCTCACACGGACGGCAACTTTCACCC 300 

           TTCTCCGCTGATGGGAGGGTTTGGAATGAAACACCCGCCTCCTCAGATCCTCATCAAAAACACACCTGTACCTGCGGATCCTCCAACGGCCTTCAACAAG 400 

           GACAAGCTGAACTCTTTCATCACCCAGTATTCTACTGGCCAAGTCAGCGTGGAGATCGAGTGGGAGCTGCAGAAGGAAAACAGCAAACGCTGGAATCCCG 500 

           AAATTCAGTACACTTCCAACTACAACAAGTCTGTTAATGTGGACTTTACTGTGGACACTAATGGCGTGTATTCAGAGCCTCGCCCCATTGGCACCAGATA 600 

           CCTGACTCGTAATCTGTAA         619 

 

 
SUPPL. FIG. 2. Nucleotide sequences of 12 randomly chosen clones from the unselected library (3' ends). The clones, labels and 
colors are identical to Suppl. Fig. 1. The 3' ends of all clones are shown here. Only clone S8 contained the AAV-2-derived HBD (the 
triplets encoding the two crucial arginines are shown white on black). 
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SUPPL. FIG. 3. Selection of shuffled AAV capsids with human immunoglobulin (IVIG). (A) To analyse the neutralizing acitivity of the particular IVIG batch,

recombinant gfp-expressing AAVs of the shown serotypes were incubated for 1 hour at 37°C with the shown agents, and then titered on 293 cells (all virus

stocks were normalized to 2x109 particles per ml). IVIG had the strongest neutralizing effect on serotypes 2 and 3, followed by 6, 1, 4, and 5. AAV-8 or -9

were only inhibited (~10x) with undiluted IVIG (not shown). (B) AAV library amplification on Huh-7 cells under IVIG pressure. For passage 1, 20 ml of the

library were incubated for 1 hour at 37°C with the shown amounts of IVIG, and then left on the cells overnight. The next day, the cells were washed and

super-infected with helper Adenovirus. The cells were lysed three days later, and 20 ml from the supernatant showing minimal AAV protein expression

(circled in red) were processed as before. Shown is expression of AAV replication (Rep, top) and capsid (VP) proteins (bottom). Ori, original library. The

blot in (C) documents the increasing resistance of the amplified particles to high IVIG doses over the various passages.
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DJ  -MAADGYLPDWLEDTLS--EGIR---QWWKLKPGPPPPKPAER-----HKDDSRGLVLPGYKYLGPFNGLDKGEPVNEADAAALEHDKAYDRQLDSGDNPYLKYNHADAEFQERLKEDTS 109 

2   -MAADGYLPDWLEDTLS--EGIR---QWWKLKPGPPPPKPAER-----HKDDSRGLVLPGYKYLGPFNGLDKGEPVNEADAAALEHDKAYDRQLDSGDNPYLKYNHADAEFQERLKEDTS 109 

8   -MAADGYLPDWLEDNLS--EGIR---EWWALKPGAPKPKANQQ-----KQDDGRGLVLPGYKYLGPFNGLDKGEPVNAADAAALEHDKAYDQQLQAGDNPYLRYNHADAEFQERLQEDTS 109 

9   -MAADGYLPDWLEDNLS--EGIR---EWWALKPGAPQPKANQQ-----HQDNARGLVLPGYKYLGPGNGLDKGEPVNAADAAALEHDKAYDQQLKAGDNPYLKYNHADAEFQERLKEDTS 109 

B   -MSFVDHPPDWLES-IG--DGFR---EFLGLEAGPPKPKANQQ-----KQDNARGLVLPGYKYLGPGNGLDKGDPVNFADEVAREHDLSYQKQLEAGDNPYLKYNHADAEFQEKLASDTS 108 

4   --MTDGYLPDWLEDNLS--EGVR---EWWALQPGAPKPKANQQ-----HQDNARGLVLPGYKYLGPGNGLDKGEPVNAADAAALEHDKAYDQQLKAGDNPYLKYNHADAEFQQRLQGDTS 108 

A   MSLISDAIPDWLERLVK--KGVNAAADFYHLESGPPRPKANQQTQESLEKDDSRGLVFPGYNYLGPFNGLDKGEPVNEADAAALEHDKAYDLEIKDGHNPYFEYNEADRRFQERLKDDTS 118 

C   ------------------------------------------------------------------------------------------------------------------------ 

5   -MSFVDHPPDWLEEVGEGLR------EFLGLEAGPPKPKPNQQ-----HQDQARGLVLPGYNYLGPGNGLDRGEPVNRADEVAREHDISYNEQLEAGDNPYLKYNHADAEFQEKLADDTS 108 

                                                                             

 

DJ  FGGNLGRAVFQAKKRLLEPLGLVEEAAKTAPG-KKRPVEHSPVE-PDSSSGTGKAGQQPARKRLNFG-QTGDADSVPDPQPIGEPPAAPSGVGSLTMAAGGGAPMADNNEGADGVGNSSG 226 

2   FGGNLGRAVFQAKKRVLEPLGLVEEPVKTAPG-KKRPVEHSPVE-PDSSSGTGKAGQQPARKRLNFG-QTGDADSVPDPQPLGQPPAAPSGLGTNTMATGSGAPMADNNEGADGVGNSSG 226 

8   FGGNLGRAVFQAKKRVLEPLGLVEEGAKTAPG-KKRPVEPSPQRSPDSSTGIGKKGQQPARKRLNFG-QTGDSESVPDPQPLGEPPAAPSGVGPNTMAAGGGAPMADNNEGADGVGSSSG 227 

9   FGGNLGRAVFQAKKRLLEPLGLVEEAAKTAPG-KKRPVEQSPQE-PDSSAGIGKSGAQPAKKRLNFG-QTGDTESVPDPQPIGEPPAAPSGVGSLTMASGGGAPVADNNEGADGVGSSSG 226 

B   FGGNLGKAVFQAKKRILEPLGLVETPDKTAPAAKKRPLEQSPQE-PDSSSGVGKKGKQPARKRLNFDDEPGAGD---GPPPEGPSSGAMSTETEMRAAAGGNG--GDAGQGAEGVGNASG 222 

4   FGGNLGRAVFQAKKRVLEPLGLVEQAGETAPG-KKRPLIESPQQ-PDSSTGIGKKGKQPAKKKLVFEDETGAGD---GPP-EGSTSGAMSDDSEMRAAAGGAA--VEGGQGADGVGNASG 220 

A   FGGNLGKAIFQAKKRVLEPFGLVED-SKTAPTGDKRKGEDEPRL-PDTSSQTPKKNKKPRKERPSGG----AEDPGEGTSSNAGAAAPASSVGSSIMAEGGGGPVGDAGQGADGVGNSSG 232 

C   ------------------------------------------------------------------------------------------------------------------------ 

5   FGGNLGKAVFQAKKRVLEPFGLVEEGAKTAPTGKRIDDHFPKRKKARTEEDSKPSTSSDAEAGPSGS------------QQLQIPAQPASSLGADTMSAGGGGPLGDNNQGADGVGNASG 216 

                                         1                                     2 

 

DJ  NWHCDSTWMGDRVITTSTRTWALPTYNNHLYKQISNSTSGGSSNDNAYFGYSTPWGYFDFNRFHCHFSPRDWQRLINNNWGFRPKRLSFKLFNIQVKEVTQNEGTKTIANNLTSTIQVFT 346 

2   NWHCDSTWMGDRVITTSTRTWALPTYNNHLYKQISSQS--GASNDNHYFGYSTPWGYFDFNRFHCHFSPRDWQRLINNNWGFRPKRLNFKLFNIQVKEVTQNDGTTTIANNLTSTVQVFT 344 

8   NWHCDSTWLGDRVITTSTRTWALPTYNNHLYKQISNGTSGGATNDNTYFGYSTPWGYFDFNRFHCHFSPRDWQRLINNNWGFRPKRLSFKLFNIQVKEVTQNEGTKTIANNLTSTIQVFT 347 

9   NWHCDSQWLGDRVITTSTRTWALPTYNNHLYKQISNSTSGGSSNDNAYFGYSTPWGYFDFNRFHCHFSPRDWQRLINNNWGFRPKRLNFKLFNIQVKEVTDNNGVKTIANNLTSTVQVFT 346 

B   DWHCDSTWSESHVTTTSTRTWVLPTYNNHLYLRLGSSN-----ASDTFNGFSTPWGYFDFNRFHCHFSPRDWQRLINNHWGLRPKSMQVRIFNIQVKEVTTSNGETTVSNNLTSTVQIFA 337 

4   DWHCDSTWSEGHVTTTSTRTWVLPTYNNHLYKRLGESL-----QSNTYNGFSTPWGYFDFNRFHCHFSPRDWQRLINNNWGMRPKAMRVKIFNIQVKEVTTSNGETTVANNLTSTVQIFA 335 

A   NWHCDSQWLENGVVTRTTRTWVLPSYNNHLYKRIQGPS--GGDNNNKFFGFSTPWGYFDYNRFHCHFSPRDWQRLINNNWGIRPKAMRFRLFNIQVKEVTVQDFNTTIGNNLTSTVQVFA 350 

C   ------------------------------------------------------------------------------------------------------------------------ 

5   DWHCDSTWMGDRVVTKSTRTWVLPSYNNHQYREIKSGS-VDGSNANAYFGYSTPWGYFDFNRFHSHWSPRDWQRLINNYWGFRPRSLRVKIFNIQVKEVTVQDSTTTIANNLTSTVQVFT 335 

                                       3                                      

 

DJ  DSEYQLPYVLGSAHQGCLPPFPADVFMIPQYGYLTLNNG---SQAVGRSSFYCLEYFPSQMLRTGNNFQFTYTFEDVPFHSSYAHSQSLDRLMNPLIDQYLYYLSRTQT-TGGTTNTQTL 462 

2   DSEYQLPYVLGSAHQGCLPPFPADVFMVPQYGYLTLNNG---SQAVGRSSFYCLEYFPSQMLRTGNNFTFSYTFEDVPFHSSYAHSQSLDRLMNPLIDQYLYYLSRTNT-PSGTTTQSRL 460 

8   DSEYQLPYVLGSAHQGCLPPFPADVFMIPQYGYLTLNNG---SQAVGRSSFYCLEYFPSQMLRTGNNFQFTYTFEDVPFHSSYAHSQSLDRLMNPLIDQYLYYLSRTQT-TGGTANTQTL 463 

9   DSDYQLPYVLGSAHEGCLPPFPADVFMIPQYGYLTLNDG---SQAVGRSSFYCLEYFPSQMLRTGNNFQFSYEFENVPFHSSYAHSQSLDRLMNPLIDQYLYYLSKTIN-GSG-QNQQTL 461 

B   DSTYELPYVMDAGQEGSLPPFPNDVFMVPQYGYCGLVTGGSSQNQTDRNAFYCLEYFPSQMLRTGNNFEMVYKFENVPFHSMYAHSQSLDRLMNPLLDQYLWELQSTTSGGTLNQGNSAT 457 

4   DSSYELPYVMDAGQEGSLPPFPNDVFMVPQYGYCGLVTGNTSQQQTDRNAFYCLEYFPSQMLRTGNNFEITYSFEKVPFHSMYAHSQSLDRLMNPLIDQYLWGLQSTTTGTTLNAGTATT 455 

A   DKDYQLPYVLGSATEGTFPPFPADIYTIPQYGYCTLNYN---NEAVDRSAFYCLDYFPSDMLRTGNNFEFTYTFEDVPFHSMFAHNQTLDRLMNPLVDQYLWAFSSVSQ---AGSSGRAL 464 

C   -----LPYVVGNGTEGCLPAFPPQVFTLPQYGYATLNRDN-GDNPTERSSFFCLEYFPSKMLRTGNNFEFTYSFEEVPFHCSFAPSQNLFKLANPLVDQYLYRFVSTSA-------TGAI 107 

5   DDDYQLPYVVGNGTEGCLPAFPPQVFTLPQYGYATLNRDN-TENPTERSSFFCLEYFPSKMLRTGNNFEFTYNFEEVPFHSSFAPSQNLFKLANPLVDQYLYRFVSTNN-------TGGV 447 
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DJ  GFSQGGPNTMANQAKNWLPGPCYRQQRVSKTSA--DNNNSEYSWTG-----ATKYHLNGRDSLVNPGP-AMASHKDDEEKFFPQSGVLIFGKQGSEKT--NVDIEKVMITDEEEIRTTNP 572 

2   QFSQAGASDIRDQSRNWLPGPCYRQQRVSKTSA--DNNNSEYSWTG-----ATKYHLNGRDSLVNPGP-AMASHKDDEEKFFPQSGVLIFGKQGSEKT--NVDIEKVMITDEEEIRTTNP 570 

8   GFSQGGPNTMANQAKNWLPGPCYRQQRVSTTTG--QNNNSNFAWTA-----GTKYHLNGRNSLANPGI-AMATHKDDEERFFPSNGILIFGKQNAARD--NADYSDVMLTSEEEIKTTNP 573 

9   KFSVAGPSNMAVQGRNYIPGPSYRQQRVSTTVT--QNNNSEFAWPG-----ASSWALNGRNSLMNPGP-AMASHKEGEDRFFPLSGSLIFGKQGTGRD--NVDADKVMITNEEEIKTTNP 571 

B   NFAKLTKTNFSGYRKNWLPGPMMKQQRFSKTAS--QNYKIPQGRNNSLLHYETRTTLDGRWSNFAPGT-AMATAANDATDFS-QAQLIFAGPNITGNT--TTDANNLMFTSEDELRATNP 571 

4   NFTKLRPTNFSNFKKNWLPGPSIKQQGFSKTAN--QNYKIPATGSDSLIKYETHSTLDGRWSALTPGP-PMATAGPADSKFS-NSQLIFAGPKQNGNT--ATVPGTLIFTSEEELAATNA 569 

A   HYSRATKTNMAAQYRNWLPGPFFRDQQIFTGASNITKNNVFSVWEK-----GKQWELDNRTNLMQPGP-AAATTFSGEPDRQAMQNTLAFSRTVYDQTTATTDRNQILITNEDEIRPTNS 578 

C   QFQKNLAGRYANTYKNWFPGPMGRTQGWNTSSGSSTNRVSVNNFSV-----SNRMNLEGASYQVNPQPNGMTNTLQGSNRYALENTMIFNAQNATPGTTSVYPEDNLLLTSESETQPVNR 222 

5   QFNKNLAGRYANTYKNWFPGPMGRTQGWNLGSG--VNRASVSAFAT-----TNRMELEGASYQVPPQPNGMTNNLQGSNTYALENTMIFNSQPANPGTTATYLEGNMLITSESETQPVNR 560 
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DJ  VATEQYGSVSTNLQRGNRQAATADVNTQGVLPGMVWQDRDVYLQGPIWAKIPHTDGHFHPSPLMGGFGLKHPPPQILIKNTPVPADPPTTFNQSKLNSFITQYSTGQVSVEIEWELQKEN 692 

2   VATEQYGSVSTNLQRGNRQAATADVNTQGVLPGMVWQDRDVYLQGPIWAKIPHTDGHFHPSPLMGGFGLKHPPPQILIKNTPVPANPSTTFSAAKFASFITQYSTGQVSVEIEWELQKEN 690 

8   VATEEYGIVADNLQQQNTAPQIGTVNSQGALPGMVWQNRDVYLQGPIWAKIPHTDGNFHPSPLMGGFGLKHPPPQILIKNTPVPADPPTTFNQSKLNSFITQYSTGQVSVEIEWELQKEN 693 

9   VATESYGQVATNHQSAQAQAQTGWVQNQGILPGMVWQDRDVYLQGPIWAKIPHTDGNFHPSPLMGGFGMKHPPPQILIKNTPVPADPPTAFNKDKLNSFITQYSTGQVSVEIEWELQKEN 691 

B   RDTDLFGHLATNQQNATTVPTVDDVDGVGVYPGMVWQDRDIYYQGPIWAKIPHTDGHFHPSPLIGGFGLKSPPPQIFIKNTPVPANPATTFSPARINSFITQYSTGQVAVKIEWEIQKER 691 

4   TDTDMWGNLPGGDQSNSNLPTVDRLTALGAVPGMVWQNRDIYYQGPIWAKIPHTDGHFHPSPLIGGFGLKHPPPQIFIKNTPVPANPATTFSSTPVNSFITQYSTGQVSVQIDWEIQKER 689 

A   VGIDAWGAVPTNNQSIVTPGTRAAVNNQGALPGMVWQNRDIYPTGTHLAKIPDTDNHFHPSPLIGRFGCKHPPPQIFIKNTPVPANPSETFQTAKVASFINQYSTGQCTVEIFWELKKET 698 

C   VAYNTGGQMATNAQNATTAPTVGTYNLQEVLPGSVWMERDVYLQGPIWAKIPETGAHFHPSPAMGGFGLKHPP----------------------------------------------- 295 

5   VAYNVGGQMATNNQSSTTAPATGTYNLQEIVPGSVWMERDVYLQGPIWAKIPETGAHFHPSPAMGGFGLKHPPPMMLIKNTPVPGN-ITSFSDVPVSSFITQYSTGQVTVEMEWELKKEN 679 
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DJ  SKRWNPEIQYTSNYYKSTSVDFAVNTEGVYSEPRPIGTRYLTRNL 737 

2   SKRWNPEIQYTSNYNKSVNRGLTVDTNGVYSEPRPIGTRYLTRNL 735 

8   SKRWNPEIQYTSNYYKSTSVDFAVNTEGVYSEPRPIGTRYLTRNL 738 

9   SKRWNPEIQYTSNYYKSNNVEFAVNTEGVYSEPRPIGTRYLTRNL 736 

B   SKRWNPEVQFTSNYGAQDSLLWAPDNAGAYKEPRAIGSRYLTNHL 736 

4   SKRWNPEVQFTSNYGQQNSLLWAPDAAGKYTEPRAIGTRYLTHHL 734 

A   SKRWNPEIQFTSNFGNAADIQFAVSDTGSYSEPRPIGTRYLTKPL 743 

C   --------------------------------------------- 

5   SKRWNPEIQYTNNYNDPQFVDFAPDSTGEYRTTRPIGTRYLTRPL 724 

                  12 

 

Total DJ-VP1 protein (737 aa):   Loop IV (212 aa): 
 
Complete identity : 226 aa / ~30.7%  Complete identity : 39 aa / ~18.4%  
 
Identical in DJ-2-8-9 : 307 aa / ~41.6%  Identical in DJ-2-8-9 : 91 aa / ~42.9% 
 
Either in DJ / 2 / 8 / 9 : 204 aa / ~27.7%  Either in DJ / 2 / 8 / 9 : 82 aa / ~38.7% 
 
 
SUPPL. FIG. 4. Protein sequence alignment of AAV-DJ and the 8 parental viruses. The 9 shown protein sequences (full-length VP1 proteins) were 
aligned using the ClustalW tool. Sequence identities between individual proteins are highlighted, using AAV-DJ as a reference. Individual amino acids 
are color-coded: red, identical between all 9 AAVs; green; identical between AAV-DJ and serotypes 2, 8 and 9; yellow, not conserved between 
serotypes 2, 8 and 9. The bars highlight the amino acids constituting the five exposed capsid loops (the largest and most divergent loop IV is 
highlighted by the orange bar). Green boxes depict 12 hypervariable regions in AAV capsid genes. Note the good correlation with amino acids 
highlighted in yellow, indicative of a high degree of evolution in these regions. The blue box indicates the B1 antibody epitope (fully conserved in AAV-
DJ, -2, -5, -8, -9). Shown at the bottom are comparisons of amino acid identities between the full-length VP1 protein and the major loop IV. Remarkable 
is the decrease in complete sequence identity in this loop, and the concurrent increase in diversity between AAV-DJ and the other parental serotypes. 
This suggests the strongest selection pressure was exerted on this loop, resulting in the highest degree of evolution. 
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SUPPL. FIG. 5. Analyses of liver vector DNA. Mice were injected as described in Fig. 7, with hFIX-expressing AAV-2, -8, -9 or -DJ at low (L, 5x1010),

medium (M, 2x1011), or high (H, 1x1012) particle doses. Six weeks later, total liver DNA was extracted and digested with Bam HI and Xho I (A), to determine

vector copy numbers, or either Bam HI (single cutter, B) or Nco I (non-cutter, C), to analyze vector DNA forms. There were no differences between vector

DNAs delivered by AAV-8, -9, or -DJ (including the HBD mutants) at any dose. All vectors mainly persisted as circular monomers (relaxed or supercoiled),

or concatemers at higher doses, in agreement with previous reports for AAV-8 and -9.



A B

SUPPL. FIG. 6. Amino acid frequencies in AAV peptide display libraries before and after selection. (A) Shown are natural frequencies of amino acids based on the genetic code

("Nature") versus theoretical frequencies in an NNK or NNB (this paper) library. Note that the frequency of unwanted stop codons ("**") is lowest with the NNB design. (B)

Comparison of overall amino acid frequencies in the unselected AAV-DJ-based library versus that in 46 peptides cloned after in vivo biopanning in mouse lungs. Note that the

frequency of stop codons ("**") is even slightly below the theoretical prediction in the unselected library. Importantly, stop codons were no longer detected after in vivo selection,

arguing for a 100% coupling of viral genomes and capsids.
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