Supplementary Table S2. Coding sequences (CDS) of all the included 224 human autophagy
genes.

>|cl|NM_017749.3_cds_NP_060219.2_1 [gene=AMBRA1] [db_xref=CCDS:CCDS31475.1]
[protein=activating molecule in BECN1-regulated autophagy protein 1 isoform 2]
[protein_id=NP_060219.2] [location=361..3987] [gbkey=CDS]

ATGAAGGTTGTCCCAGAAAAGAATGCTGTCCGGATACTCTGGGGGCGAGAACGGGGTGCTCGGGCCATGG
GAGCTCAGCGGCTTCTGCAGGAGCTGGTAGAAGATAAAACCCGGTGGATGAAATGGGAGGGCAAGAGAGT
AGAACTGCCGGATAGTCCACGCTCTACCTTCTTATTGGCCTTCAGCCCAGACAGGACTCTCTTAGCCTCC
ACCCATGTGAACCATAATATCTATATTACGGAGGTGAAGACTGGCAAGTGTGTTCATTCCCTGATTGGAC
ACCGCCGTACTCCATGGTGTGTCACTTTTCATCCCACCATCTCAGGCCTTATTGCTTCTGGCTGCCTAGA
TGGGGAGGTTAGGATTTGGGATTTACACGGTGGCAGTGAAAGCTGGTTCACAGATAGCAACAATGCCATT
GCCTCCCTGGCTTTCCACCCTACGGCTCAGCTCCTGCTGATTGCCACTGCCAATGAGATCCACTTCTGGG
ACTGGAGTCGACGGGAACCCTTTGCTGTGGTGAAGACAGCTAGTGAGATGGAACGGGTCCGTCTGGTGAG
ATTTGATCCACTTGGACACTACTTACTCACAGCAATTGTTAACCCCTCTAATCAACAGGGTGATGACGAA
CCAGAGATCCCCATAGATGGAACAGAATTATCCCACTACCGTCAGCGTGCCCTCCTGCAATCACAGCCAG
TTCGCCGGACGCCTCTCCTCCACAATTTCCTGCACATGCTGTCCTCCCGCTCTTCTGGCATCCAGACCGA
GCCCTTCCATCCCCCGGAGCAGGCCTCGTCAACGCAGCAGGACCAGGGCCTCCTGAACCGGCLLGTCTGCC
TTCAGTACAGTCCAGAGCAGCACTGCCGGCAACACGCTCCGCAACCTCAGTCTGGGTCCTACCCGCCGCT
CTTTGGGAGGGCCTCTGTCTAGCCACCCTTCTAGGTATCACCGAGAAATAGCTCCTGGGTTGACAGGATC
TGAGTGGACCCGGACAGTACTCAGTCTGAACTCCCGCTCTGAGGCGGAATCCATGCCCCCGCCCAGAACC
AGTGCCTCTTCGGTGAGTTTGCTGTCTGTGCTGAGACAGCAGGAAGGTGGCTCTCAGGCATCTGTGTACA
CTTCAGCCACAGAAGGGAGGGGTTTTCCGGCATCAGGGTTGGCAACTGAGTCAGATGGAGGGAATGGCTC
CAGCCAAAACAACTCGGGCAGCATTCGCCATGAGCTTCAGTGTGACCTGAGACGCTTCTTTCTGGAGTAT
GACCGGCTTCAGGAGCTGGATCAGAGCCTGAGTGGGGAAGCTCCCCAGACCCAACAGGCCCAGGAAATGC
TCAACAATAACATTGAATCTGAGAGGCCAGGCCCTTCCCACCAGCCCACCCCACACAGCAGTGAGAACAA

CTCCAACCTGTCCCGTGGCCACCTGAATCGCTGTCGTGCTTGCCACAATCTCCTGACCTTCAACAACGAT



ACCCTGCGCTGGGAAAGAACCACACCTAACTACTCCTCTGGCGAGGCTAGTTCCTCTTGGCAGGTCCCCA

GCTCCTTTGAGAGTGTGCCATCAAGTGGCAGCCAGTTGCCACCTCTCGAGCGGACTGAGGGCCAAACGCC

CAGCTCCAGCAGGCTGGAGTTGAGCAGCTCTGCTAGTCCGCAGGAGGAGAGGACTGTGGGGGTGGCCTTT

AACCAGGAGACAGGCCACTGGGAAAGAATTTACACCCAGTCCAGCAGATCTGGAACTGTGTCACAGGAGG

CCTTACATCAGGATATGCCTGAGGAGAGCTCTGAGGAGGATTCACTCAGGAGGAGGCTGCTGGAATCTTC

CCTCATTTCATTATCCCGTTATGATGGAGCAGGATCCAGAGAGCACCCAATTTACCCAGACCCAGCGAGA

TTATCTCCTGCTGCATACTACGCCCAGAGGATGATCCAGTATCTCTCACGGAGAGACAGTATTCGCCAGC

GCTCCATGCGCTACCAACAGAACCGTCTCCGTTCTTCCACCTCCTCCTCTTCCTCAGACAACCAGGGTCC

ATCAGTAGAGGGAACCGACTTGGAATTTGAGGACTTTGAGGACAATGGTGACAGATCCAGGCACCGAGCT

CCACGCAATGCCCGGATGTCTGCACCTTCGCTTGGACGCTTTGTCCCAAGGCGTTTCTTGCTGCCTGAGT

ACTTGCCTTATGCTGGGATTTTTCATGAACGTGGACAGCCTGGCTTGGCTACTCACTCTTCTGTTAACAG

GGTCCTGGCAGGGGCAGTGATCGGTGATGGACAGTCTGCTGTGGCCAGTAACATTGCCAATACTACCTAC

CGGCTCCAGTGGTGGGACTTCACTAAGTTTGACCTCCCTGAAATCAGTAATGCTTCCGTGAATGTGCTGG

TGCAGAACTGCAAGATCTACAATGATGCCAGCTGTGACATTTCTGCAGATGGCCAGCTCCTGGCAGCTTT

CATCCCCAGCAGCCAGAGGGGCTTTCCTGATGAAGGCATCCTGGCAGTGTACTCCCTGGCCCCCCATAAC

CTGGGCGAAATGCTCTACACCAAGCGATTTGGTCCCAATGCCATTTCGGTGAGCCTGTCCCCAATGGGCA

GATATGTAATGGTGGGCTTGGCCTCACGAAGGATCCTGCTGCACCCCTCCACAGAGCACATGGTGGCCCA

GGTCTTCAGGCTGCAACAGGCCCATGGTGGAGAGACCTCCATGAGGAGAGTTTTCAACGTCCTTTATCCC

ATGCCTGCCGACCAGCGGAGACATGTCAGTATCAACTCTGCCCGTTGGCTGCCTGAGCCAGGGCTTGGCT

TGGCCTATGGTACTAACAAAGGAGACCTGGTGATCTGCCGACCAGAGGCCTTAAACTCTGGTGTTGAGTA

CTACTGGGACCAGCTGAACGAGACGGTCTTCACTGTCCATTCCAACAGCAGGAGCAGCGAGCGGCCTGGA

ACCAGCAGAGCCACATGGAGGACAGACAGAGACATGGGGCTGATGAATGCCATTGGGCTTCAGCCCCGGA

ACCCTGCCACCTCAGTGACATCTCAGGGCACCCAGACTCTGGCCCTTCAGCTGCAGAATGCCGAAACACA

GACTGAGAGGGAGGTGCCGGAGCCAGGGACAGCCGCCTCAGGTCCTGGTGAAGGTGAGGGTTCAGAGTAT

GGTGCCAGTGGAGAAGATGCGCTCAGCAGGATCCAGAGGCTGATGGCGGAGGGCGGCATGACAGCCGTGG



TGCAGCGGGAGCAGAGCACCACCATGGCCTCCATGGGCGGCTTCGGCAACAACATCATCGTCAGCCACCG
CATTCACCGCAGCTCTCAGACGGGCACTGAACCTGGTGCCGCCCACACCTCCTCACCCCAGCCCTCCACC
TCTCGGGGACTGCTCCCAGAGGCCGGGCAACTGGCAGAGCGAGGCCTAAGCCCCCGGACAGCTTCCTGGG
ACCAGCCTGGTACCCCTGGGCGGGAGCCAACCCAGCCAACCCTGCCCTCTTCCTCCCCTGTCCCCATTCC
TGTTTCCCTTCCCAGCGCTGAGGGACCAACCCTCCACTGCGAGTTGACCAATAACAACCACCTTCTGGAT

GGTGGCAGCAGCAGGGGGGACGCTGCAGGCCCTAGGGGAGAACCACGGAACAGGTAG

>|cl|NM_145343.3_cds_NP_663318.1_1 [gene=APOL1] [db_xref=CCDS:CCDS13925.1]
[protein=apolipoprotein L1 isoform b precursor] [protein_id=NP_663318.1] [location=213..1457]
[gbkey=CDS]

ATGAGATTCAAAAGCCACACTGTGGAATTGAGGAGGCCCTGCAGCGACATGGAGGGAGCTGCTTTGCTGA
GAGTCTCTGTCCTCTGCATCTGGATGAGTGCACTTTTCCTTGGTGTGGGAGTGAGGGCAGAGGAAGCTGG
AGCGAGGGTGCAACAAAACGTTCCAAGTGGGACAGATACTGGAGATCCTCAAAGTAAGCCCCTCGGTGAC
TGGGCTGCTGGCACCATGGACCCAGAGAGCAGTATCTTTATTGAGGATGCCATTAAGTATTTCAAGGAAA
AAGTGAGCACACAGAATCTGCTACTCCTGCTGACTGATAATGAGGCCTGGAACGGATTCGTGGCTGCTGC
TGAACTGCCCAGGAATGAGGCAGATGAGCTCCGTAAAGCTCTGGACAACCTTGCAAGACAAATGATCATG
AAAGACAAAAACTGGCACGATAAAGGCCAGCAGTACAGAAACTGGTTTCTGAAAGAGTTTCCTCGGTTGA
AAAGTGAGCTTGAGGATAACATAAGAAGGCTCCGTGCCCTTGCAGATGGGGTTCAGAAGGTCCACAAAGG
CACCACCATCGCCAATGTGGTGTCTGGCTCTCTCAGCATTTCCTCTGGCATCCTGACCCTCGTCGGCATG
GGTCTGGCACCCTTCACAGAGGGAGGCAGCCTTGTACTCTTGGAACCTGGGATGGAGTTGGGAATCACAG
CCGCTTTGACCGGGATTACCAGCAGTACCATGGACTACGGAAAGAAGTGGTGGACACAAGCCCAAGCCCA

CGACCTGGTCATCAAAAGCCTTGACAAATTGAAGGAGGTGAGGGAGTTTTTGGGTGAGAACATATCCAAC



TTTCTTTCCTTAGCTGGCAATACTTACCAACTCACACGAGGCATTGGGAAGGACATCCGTGCCCTCAGAC
GAGCCAGAGCCAATCTTCAGTCAGTACCGCATGCCTCAGCCTCACGCCCCCGGGTCACTGAGCCAATCTC
AGCTGAAAGCGGTGAACAGGTGGAGAGGGTTAATGAACCCAGCATCCTGGAAATGAGCAGAGGAGTCAAG
CTCACGGATGTGGCCCCTGTAAGCTTCTTTCTTGTGCTGGATGTAGTCTACCTCGTGTACGAATCAAAGC
ACTTACATGAGGGGGCAAAGTCAGAGACAGCTGAGGAGCTGAAGAAGGTGGCTCAGGAGCTGGAGGAGAA

GCTAAACATTCTCAACAATAATTATAAGATTCTGCAGGCGGACCAAGAACTGTGA

>|cl|NM_001197325.2_cds_NP_001184254.1_1 [gene=ARNT]
[db_xref=GenelD:405,HGNC:HGNC:700,MIM:126110] [protein=aryl hydrocarbon receptor nuclear
translocator isoform 4] [protein_id=NP_001184254.1] [location=33..2354] [gbkey=CDS]

ATGGCGGCGACTACTGCCAACCCCGAAATGACATCAGATGTACCATCACTGGGTCCAGCCATTGCCTCTG
GAAACTCTGGACCTGGAATTCAAGGTGGAGGAGCCATTGTCCAGAGGGCTATTAAGCGGCGACCAGGGCT
GGATTTTGATGATGATGGAGAAGGGAACAGTAAATTTTTGAGGTGTGATGATGATCAGATGTCTAACGAT
AAGGAGCGGTTTGCCAGGGAAAATCACAGTGAAATTGAACGGCGGCGACGGAACAAGATGACAGCCTACA
TCACAGAACTGTCAGATATGGTACCCACCTGTAGTGCCCTGGCTCGAAAACCAGACAAGCTAACCATCTT
ACGCATGGCAGTTTCTCACATGAAGTCCTTGCGGGGAACTGGCAACACATCCACTGATGGCTCCTATAAG
CCGTCTTTCCTCACTGATCAGGAACTGAAACATTTGATCTTGGAGGCAGCAGATGGCTTTCTGTTTATTG
TCTCATGTGAGACAGGCAGGGTGGTGTATGTGTCTGACTCCGTGACTCCTGTTTTGAACCAGCCACAGTC
TGAATGGTTTGGCAGCACACTCTATGATCAGGTGCACCCAGATGATGTGGATAAACTTCGTGAGCAGCTT
TCCACTTCAGAAAATGCCCTGACAGGGCGTATCCTGGATCTAAAGACTGGAACAGTGAAAAAGGAAGGTC
AGCAGTCTTCCATGAGAATGTGTATGGGCTCAAGGAGATCGTTTATTTGCCGAATGAGGTGTGGCAGTAG

CTCTGTGGACCCAGTTTCTGTGAATAGGCTGAGCTTTGTGAGGAACAGATGCAGGAATGGACTTGGCTCT



GTAAAGGATGGGGAACCTCACTTCGTGGTGGTCCACTGCACAGGCTACATCAAGGCCTGGCCCCCAGCAG

GTGTTTCCCTCCCAGATGATGACCCAGAGGCTGGCCAGGGAAGCAAGTTTTGCCTAGTGGCCATTGGCAG

ATTGCAGGTAACTAGTTCTCCCAACTGTACAGACATGAGTAATGTTTGTCAACCAACAGAGTTCATCTCC

CGACACAACATTGAGGGTATCTTCACTTTTGTGGATCACCGCTGTGTGGCTACTGTTGGCTACCAGCCAC

AGGAACTCTTAGGAAAGAATATTGTAGAATTCTGTCATCCTGAAGACCAGCAGCTTCTAAGAGACAGCTT

CCAACAGGTAGTGAAATTAAAAGGCCAAGTGCTGTCTGTCATGTTCCGGTTCCGGTCTAAGAACCAAGAA

TGGCTCTGGATGAGAACCAGCTCCTTTACTTTCCAGAACCCTTACTCAGATGAAATTGAGTACATCATCT

GTACCAACACCAATGTGAAGAACTCTAGCCAAGAACCACGGCCTACACTCTCCAACACAATCCAGAGGCC

ACAACTAGGTCCCACAGCTAATTTACCCCTGGAGATGGGCTCAGGACAGCTGGCACCCAGGCAGCAGCAA

CAGCAAACAGAATTGGACATGGTACCAGGAAGAGATGGACTGGCCAGCTACAATCATTCCCAGGTGGTTC

AGCCTGTGACAACCACAGGACCAGAACACAGCAAGCCCCTTGAGAAGTCAGATGGTTTATTTGCCCAGGA

TAGAGATCCAAGATTTTCAGAAATCTATCACAACATCAATGCGGATCAGAGTAAAGGCATCTCCTCCAGC

ACTGTCCCTGCCACCCAACAGCTATTCTCCCAGGGCAACACATTCCCTCCTACCCCCCGGCCGGCAGAGA

ATTTCAGGAATAGTGGCCTAGCCCCTCCTGTAACCATTGTCCAGCCATCAGCTTCTGCAGGACAGATGTT

GGCCCAGATTTCCCGCCACTCCAACCCCACCCAAGGAGCAACCCCAACTTGGACCCCTACTACCCGCTCA

GGCTTTTCTGCCCAGGTGGCTACCCAGGCTACTGCTAAGACTCGTACTTCCCAGTTTGGTGTGGGCAGCT

TTCAGACTCCATCCTCCTTCAGCTCCATGTCCCTCCCTGGTGCCCCAACTGCATCGCCTGGTGCTGCTGC

CTACCCTAGTCTCACCAATCGTGGATCTAACTTTGCTCCTGAGACTGGACAGACTGCAGGACAATTCCAG

ACACGGACAGCAGAGGGTGTGGGTGTCTGGCCACAGTGGCAGGGCCAGCAGCCTCATCATCGTTCAAGTT

CTAGTGAGCAACATGTTCAACAACCGCCAGCACAGCAACCTGGCCAGCCTGAGGTCTTCCAGGAGATGCT

GTCCATGCTGGGAGATCAGAGCAACAGCTACAACAATGAAGAATTCCCTGATCTAACTATGTTTCCCCCC

TTTTCAGAATAG



>|cl|NM_000487.6_cds_NP_000478.3_1 [gene=ARSA] [db_xref=CCDS:CCDS14100.2]
[protein=arylsulfatase A isoform a precursor] [protein_id=NP_000478.3] [location=374..1903]
[gbkey=CDS]

ATGTCCATGGGGGCACCGCGGTCCCTCCTCCTGGCCCTGGCTGCTGGCCTGGCCGTTGCCCGTCCGCCCA
ACATCGTGCTGATCTTTGCCGACGACCTCGGCTATGGGGACCTGGGCTGCTATGGGCACCCCAGCTCTAC
CACTCCCAACCTGGACCAGCTGGCGGCGGGAGGGCTGCGGTTCACAGACTTCTACGTGCCTGTGTCTCTG
TGCACACCCTCTAGGGCCGCCCTCCTGACCGGCCGGCTCCCGGTTCGGATGGGCATGTACCCTGGCGTCC
TGGTGCCCAGCTCCCGGGGGGGCCTGCCCCTGGAGGAGGTGACCGTGGCCGAAGTCCTGGCTGCCCGAGG
CTACCTCACAGGAATGGCCGGCAAGTGGCACCTTGGGGTGGGGCCTGAGGGGGCCTTCCTGCCCCCCCAT
CAGGGCTTCCATCGATTTCTAGGCATCCCGTACTCCCACGACCAGGGCCCCTGCCAGAACCTGACCTGCT
TCCCGCCGGCCACTCCTTGCGACGGTGGCTGTGACCAGGGCCTGGTCCCCATCCCACTGTTGGCCAACCT
GTCCGTGGAGGCGCAGCCCCCCTGGCTGCCCGGACTAGAGGCCCGCTACATGGCTTTCGCCCATGACCTC
ATGGCCGACGCCCAGCGCCAGGATCGCCCCTTCTTCCTGTACTATGCCTCTCACCACACCCACTACCCTC
AGTTCAGTGGGCAGAGCTTTGCAGAGCGTTCAGGCCGCGGGCCATTTGGGGACTCCCTGATGGAGCTGGA
TGCAGCTGTGGGGACCCTGATGACAGCCATAGGGGACCTGGGGCTGCTTGAAGAGACGCTGGTCATCTTC
ACTGCAGACAATGGACCTGAGACCATGCGTATGTCCCGAGGCGGCTGCTCCGGTCTCTTGCGGTGTGGAA
AGGGAACGACCTACGAGGGCGGTGTCCGAGAGCCTGCCTTGGCCTTCTGGCCAGGTCATATCGCTCCCGG
CGTGACCCACGAGCTGGCCAGCTCCCTGGACCTGCTGCCTACCCTGGCAGCCCTGGCTGGGGCCCCACTG
CCCAATGTCACCTTGGATGGCTTTGACCTCAGCCCCCTGCTGCTGGGCACAGGCAAGAGCCCTCGGCAGT
CTCTCTTCTTCTACCCGTCCTACCCAGACGAGGTCCGTGGGGTTTTTGCTGTGCGGACTGGAAAGTACAA
GGCTCACTTCTTCACCCAGGGCTCTGCCCACAGTGATACCACTGCAGACCCTGCCTGCCACGCCTCCAGC
TCTCTGACTGCTCATGAGCCCCCGCTGCTCTATGACCTGTCCAAGGACCCTGGTGAGAACTACAACCTGC
TGGGGGGTGTGGCCGGGGCCACCCCAGAGGTGCTGCAAGCCCTGAAACAGCTTCAGCTGCTCAAGGCCCA

GTTAGACGCAGCTGTGACCTTCGGCCCCAGCCAGGTGGCCCGGGGCGAGGACCCCGCCCTGCAGATCTGC



TGTCATCCTGGCTGCACCCCCCGCCCAGCTTGCTGCCATTGCCCAGATCCCCATGCCTGA

>lcl|NM_000046.5_cds_NP_000037.2_1 [gene=ARSB] [db_xref=CCDS:CCDS4043.1]
[protein=arylsulfatase B isoform 1 precursor] [protein_id=NP_000037.2] [location=63..1664]
[gbkey=CDS]

ATGGGTCCGCGCGGCGCGGCGAGCTTGCCCCGAGGCCCCGGACCTCGGCGGCTGCTCCTCLLLGTCGTCC
TCCCGCTGCTGCTGCTGCTGTTGTTGGCGCCGCCGGGLCTCGGGCGCCGGGGCCAGCCGGCCGCCCCACCT
GGTCTTCTTGCTGGCAGACGACCTAGGCTGGAACGACGTCGGCTTCCACGGCTCCCGCATCCGCACGCCG
CACCTGGACGCGCTGGCGGCCGGCGGGGTGCTCCTGGACAACTACTACACGCAGCCGCTGTGCACGCCGT
CGCGGAGCCAGCTGCTCACTGGCCGCTACCAGATCCGTACAGGTTTACAGCACCAAATAATCTGGCCCTG
TCAGCCCAGCTGTGTTCCTCTGGATGAAAAACTCCTGCCCCAGCTCCTAAAAGAAGCAGGTTATACTACC
CATATGGTCGGAAAATGGCACCTGGGAATGTACCGGAAAGAATGCCTTCCAACCCGCCGAGGATTTGATA
CCTACTTTGGATATCTCCTGGGTAGTGAAGATTATTATTCCCATGAACGCTGTACATTAATTGACGCTCT
GAATGTCACACGATGTGCTCTTGATTTTCGAGATGGCGAAGAAGTTGCAACAGGATATAAAAATATGTAT
TCAACAAACATATTCACCAAAAGGGCTATAGCCCTCATAACTAACCATCCACCAGAGAAGCCTCTGTTTC
TCTACCTTGCTCTCCAGTCTGTGCATGAGCCCCTTCAGGTCCCTGAGGAATACTTGAAGCCATATGACTT
TATCCAAGACAAGAACAGGCATCACTATGCAGGAATGGTGTCCCTTATGGATGAAGCAGTAGGAAATGTC
ACTGCAGCTTTAAAAAGCAGTGGGCTCTGGAACAACACGGTGTTCATCTTTTCTACAGATAACGGAGGGC
AGACTTTGGCAGGGGGTAATAACTGGCCCCTTCGAGGAAGAAAATGGAGCCTGTGGGAAGGAGGCGTCCG
AGGGGTGGGCTTTGTGGCAAGCCCCTTGCTGAAGCAGAAGGGCGTGAAGAACCGGGAGCTCATCCACATC
TCTGACTGGCTGCCAACACTCGTGAAGCTGGCCAGGGGACACACCAATGGCACAAAGCCTCTGGATGGCT

TCGACGTGTGGAAAACCATCAGTGAAGGAAGCCCATCCCCCAGAATTGAGCTGCTGCATAATATTGACCC



GAACTTCGTGGACTCTTCACCGTGTCCCAGGAACAGCATGGCTCCAGCAAAGGATGACTCTTCTCTTCCA
GAATATTCAGCCTTTAACACATCTGTCCATGCTGCAATTAGACATGGAAATTGGAAACTCCTCACGGGCT
ACCCAGGCTGTGGTTACTGGTTCCCTCCACCGTCTCAATACAATGTTTCTGAGATACCCTCATCAGACCC
ACCAACCAAGACCCTCTGGCTCTTTGATATTGATCGGGACCCTGAAGAAAGACATGACCTGTCCAGAGAA
TATCCTCACATCGTCACAAAGCTCCTGTCCCGCCTACAGTTCTACCATAAACACTCAGTCCCCGTGTACT

TCCCTGCACAGGACCCCCGCTGTGATCCCAAGGCCACTGGGGTGTGGGGCCCTTGGATGTAG

>lcl|NM_001675.4_cds_NP_001666.2_1 [gene=ATF4] [db_xref=CCDS:CCDS13996.1] [protein=cyclic
AMP-dependent transcription factor ATF-4] [protein_id=NP_001666.2] [location=888..1943]
[gbkey=CDS]

ATGACCGAAATGAGCTTCCTGAGCAGCGAGGTGTTGGTGGGGGACTTGATGTCCCCCTTCGACCAGTCGG
GTTTGGGGGCTGAAGAAAGCCTAGGTCTCTTAGATGATTACCTGGAGGTGGCCAAGCACTTCAAACCTCA
TGGGTTCTCCAGCGACAAGGCTAAGGCGGGCTCCTCCGAATGGCTGGCTGTGGATGGGTTGGTCAGTCCC
TCCAACAACAGCAAGGAGGATGCCTTCTCCGGGACAGATTGGATGTTGGAGAAAATGGATTTGAAGGAGT
TCGACTTGGATGCCCTGTTGGGTATAGATGACCTGGAAACCATGCCAGATGACCTTCTGACCACGTTGGA
TGACACTTGTGATCTCTTTGCCCCCCTAGTCCAGGAGACTAATAAGCAGCCCCCCCAGACGGTGAACCCA
ATTGGCCATCTCCCAGAAAGTTTAACAAAACCCGACCAGGTTGCCCCCTTCACCTTCTTACAACCTCTTC
CCCTTTCCCCAGGGGTCCTGTCCTCCACTCCAGATCATTCCTTTAGTTTAGAGCTGGGCAGTGAAGTGGA
TATCACTGAAGGAGATAGGAAGCCAGACTACACTGCTTACGTTGCCATGATCCCTCAGTGCATAAAGGAG
GAAGACACCCCTTCAGATAATGATAGTGGCATCTGTATGAGCCCAGAGTCCTATCTGGGGTCTCCTCAGC
ACAGCCCCTCTACCAGGGGCTCTCCAAATAGGAGCCTCCCATCTCCAGGTGTTCTCTGTGGGTCTGCCCG

TCCCAAACCTTACGATCCTCCTGGAGAGAAGATGGTAGCAGCAAAAGTAAAGGGTGAGAAACTGGATAAG



AAGCTGAAAAAAATGGAGCAAAACAAGACAGCAGCCACTAGGTACCGCCAGAAGAAGAGGGCGGAGCAGG
AGGCTCTTACTGGTGAGTGCAAAGAGCTGGAAAAGAAGAACGAGGCTCTAAAAGAGAGGGCGGATTCCCT
GGCCAAGGAGATCCAGTACCTGAAAGATTTGATAGAAGAGGTCCGCAAGGCAAGGGGGAAGAAAAGGGTC

CCCTAG

>Icl|NM_007348.4_cds_NP_031374.2_1 [gene=ATF6] [db_xref=CCDS:CCDS1235.1] [protein=cyclic AMP-
dependent transcription factor ATF-6 alpha] [protein_id=NP_031374.2] [location=42..2054] [gbkey=CDS]

ATGGGGGAGCCGGCTGGGGTTGCCGGCACCATGGAGTCACCTTTTAGCCCGGGACTCTTTCACAGGCTGG
ATGAAGATTGGGATTCTGCTCTCTTTGCTGAACTCGGTTATTTCACAGACACTGATGAGCTGCAATTGGA
AGCAGCAAATGAGACGTATGAAAACAATTTTGATAATCTTGATTTTGATTTGGATTTGATGCCTTGGGAG
TCAGACATTTGGGACATCAACAACCAAATCTGTACAGTTAAAGATATTAAGGCAGAACCTCAGCCACTTT
CTCCAGCCTCCTCAAGTTATTCAGTCTCGTCTCCTCGGTCAGTGGACTCTTATTCTTCAACTCAGCATGT
TCCTGAGGAGTTGGATTTGTCTTCTAGTTCTCAGATGTCTCCCCTTTCCTTATATGGTGAAAACTCTAAT
AGTCTCTCTTCAGCGGAGCCACTGAAGGAAGATAAGCCTGTCACTGGTCCTAGGAACAAGACTGAAAATG
GACTGACTCCAAAGAAAAAAATTCAGGTGAATTCAAAACCTTCAATTCAGCCCAAGCCTTTATTGCTTCC
AGCAGCACCCAAGACTCAAACAAACTCCAGTGTTCCAGCAAAAACCATCATTATTCAGACAGTACCAACG
CTTATGCCATTGGCAAAGCAGCAACCAATTATCAGTTTACAACCTGCACCCACTAAAGGCCAGACGGTTT
TGCTGTCTCAGCCTACTGTGGTACAACTTCAAGCACCTGGAGTTCTGCCCTCTGCTCAGCCAGTCCTTGC
TGTTGCTGGGGGAGTCACACAGCTCCCTAATCACGTGGTGAATGTGGTACCAGCCCCTTCAGCGAATAGC
CCAGTGAATGGAAAACTTTCCGTGACTAAACCTGTCCTACAAAGTACCATGAGAAATGTCGGTTCAGATA
TTGCTGTGCTAAGGAGACAGCAACGTATGATAAAAAATCGAGAATCCGCTTGTCAGTCTCGCAAGAAGAA

GAAAGAATATATGCTAGGGTTAGAGGCGAGATTAAAGGCTGCCCTCTCAGAAAACGAGCAACTGAAGAAA



GAAAATGGAACACTGAAGCGGCAGCTGGATGAAGTTGTGTCAGAGAACCAGAGGCTTAAAGTCCCTAGTC
CAAAGCGAAGAGTTGTCTGTGTGATGATAGTATTGGCATTTATAATACTGAACTATGGACCTATGAGCAT
GTTGGAACAGGATTCCAGGAGAATGAACCCTAGTGTGAGCCCTGCAAATCAAAGGAGGCACCTTCTAGGA
TTTTCTGCTAAAGAGGCACAGGACACATCAGATGGTATTATCCAGAAAAACAGCTACAGATATGATCATT
CTGTTTCAAATGACAAAGCCCTGATGGTGCTAACTGAAGAACCATTGCTTTACATTCCTCCACCTCCTTG
TCAGCCCCTAATTAACACAACAGAGTCTCTCAGGTTAAATCATGAACTTCGAGGATGGGTTCATAGACAT
GAAGTAGAAAGGACCAAGTCAAGAAGAATGACAAATAATCAACAGAAAACCCGTATTCTTCAGGGTGCTC
TGGAACAGGGCTCAAATTCTCAGCTGATGGCTGTTCAATACACAGAAACCACTAGTAGTATCAGCAGGAA
CTCAGGGAGTGAGCTACAAGTGTATTATGCTTCACCCAGAAGTTATCAAGACTTTTTTGAAGCCATCCGC
AGAAGGGGAGACACATTTTATGTTGTGTCATTTCGAAGGGATCACCTGCTGTTACCAGCTACCACCCATA
ACAAGACCACAAGACCAAAAATGTCAATTGTGTTACCAGCAATAAACATAAATGAGAATGTGATCAATGG
GCAGGACTACGAAGTGATGATGCAGATTGACTGTCAGGTGATGGACACCAGGATCCTCCATATCAAAAGT
TCGTCAGTTCCTCCTTACCTCCGAGATCAGCAGAGGAATCAAACCAACACCTTCTTTGGCTCCCCTCCCG

CAGCCACAGAGGCAACCCACGTTGTCAGCACCATCCCTGAGTCATTACAATAG

>lcl|NM_001131028.2_cds_NP_001124500.1_1 [gene=ATG10] [db_xref=CCDS:CCDS4057.1]
[protein=ubiquitin-like-conjugating enzyme ATG10] [protein_id=NP_001124500.1] [location=432..1094]
[gbkey=CDS]

ATGGAAGAAGATGAGTTCATTGGAGAAAAAACATTCCAACGTTATTGTGCAGAATTCATTAAACATTCAC
AACAGATAGGTGATAGTTGGGAATGGAGACCATCAAAGGACTGTTCTGATGGCTACATGTGCAAAATACA
CTTTCAAATTAAGAATGGGTCTGTGATGTCACATCTAGGAGCATCTACCCATGGACAGACATGTCTTCCC

ATGGAGGAGGCTTTCGAGCTACCCTTGGATGATTGTGAAGTGATTGAAACTGCAGCAGCGTCCGAAGTGA



TTAAATATGAGTATCATGTCTTATATTCCTGTAGCTACCAAGTGCCTGTACTTTACTTTAGGGCAAGCTT
TTTAGATGGGAGACCTTTAACTCTGAAGGACATATGGGAAGGAGTTCATGAGTGCTATAAGATGCGACTG
CTACAGGGACCATGGGACACTATTACGCAACAGGAACATCCAATACTTGGGCAACCCTTTTTTGTACTTC
ATCCCTGCAAGACGAATGAATTCATGACTCCTGTATTAAAGAATTCTCAGAAAATCAATAAGAATGTCAA
CTATATCACATCATGGCTGAGCATTGTAGGGCCAGTTGTTGGGCTGAATCTACCTCTGAGTTATGCCAAA

GCAACGTCTCAGGATGAACGAAATGTCCCTTAA

>|cl|NM_021934.5_cds_NP_068753.2_1 [gene=ATG101] [db_xref=CCDS:CCDS8820.1]
[protein=autophagy-related protein 101] [protein_id=NP_068753.2] [location=472..1128] [gbkey=CDS]

ATGAACTGTCGCTCGGAGGTGCTGGAGGTGTCGGTGGAGGGGCGGCAGGTGGAGGAGGCCATGCTGGCTG
TGCTGCACACGGTGCTTCTGCACCGCAGCACAGGCAAGTTCCACTACAAGAAGGAGGGCACCTACTCCAT
TGGCACCGTGGGCACCCAGGATGTTGACTGTGACTTCATCGACTTCACTTATGTGCGTGTCTCTTCTGAG
GAACTGGATCGTGCCCTGCGCAAGGTTGTTGGGGAGTTCAAGGATGCACTGCGCAACTCTGGTGGCGATG
GGCTGGGGCAGATGTCCTTGGAGTTCTACCAGAAGAAGAAGTCTCGCTGGCCATTCTCAGACGAGTGCAT
CCCATGGGAAGTGTGGACGGTCAAGGTGCATGTGGTAGCCCTGGCCACGGAGCAGGAGCGGCAGATCTGC
CGGGAGAAGGTGGGTGAGAAACTCTGCGAGAAGATCATCAACATCGTGGAGGTGATGAATCGGCATGAGT
ACTTGCCCAAGATGCCCACACAGTCGGAGGTGGATAACGTGTTTGACACAGGCTTGCGGGACGTGCAGCC
CTACCTGTACAAGATCTCCTTCCAGATCACTGATGCCCTGGGCACCTCAGTCACCACCACCATGCGCAGG

CTCATCAAAGACACCCTTGCCCTCTGA



>|cl|NM_004707.4_cds_NP_004698.3_1 [gene=ATG12] [db_xref=CCDS:CCDS4122.2] [protein=ubiquitin-
like protein ATG12 isoform 1] [protein_id=NP_004698.3] [location=14..436] [gbkey=CDS]

ATGGCGGAGGAGCCGCAGTCTGTGTTGCAGCTTCCTACTTCAATTGCTGCTGGAGGGGAAGGACTTACGG
ATGTCTCCCCAGAAACAACCACCCCGGAGCCCCCGTCTTCCGCTGCAGTTTCCCCGGGAACAGAGGAACC
TGCTGGCGACACCAAGAAAAAAATTGACATTTTGCTAAAGGCTGTGGGAGACACTCCTATTATGAAAACA
AAGAAGTGGGCAGTAGAGCGAACACGAACCATCCAAGGACTCATTGACTTCATCAAAAAGTTTCTTAAAC
TTGTGGCCTCAGAACAGTTGTTTATTTATGTGAATCAGTCCTTTGCTCCTTCCCCAGACCAAGAAGTTGG
AACTCTCTATGAGTGTTTTGGCAGTGATGGTAAACTGGTTTTACATTACTGCAAGTCTCAGGCGTGGGGA

TGA

>|cl|NM_014741.5_cds_NP_055556.2_1 [gene=ATG13] [db_xref=CCDS:CCDS7921.1]
[protein=autophagy-related protein 13 isoform f] [protein_id=NP_055556.2] [location=408..1850]
[gbkey=CDS]

ATGGAAACTGATCTCAATTCCCAGGACAGAAAGGACCTGGACAAGTTTATTAAATTTTTTGCCCTCAAGA
CTGTCCAAGTGATTGTCCAGGCTCGGCTTGGTGAAAAGATTTGCACTCGTTCATCATCTTCTCCAACGGG
TTCAGATTGGTTCAACTTAGCAATCAAAGACATCCCAGAGGTTACACATGAAGCAAAGAAGGCACTGGCA
GGACAGCTGCCTGCAGTCGGGAGGTCCATGTGTGTGGAGATTTCACTTAAGACTTCTGAGGGAGATTCCA
TGGAGCTGGAAATATGGTGTCTTGAAATGAATGAAAAGTGTGATAAAGAAATCAAAGTTTCCTACACGGT
GTACAACAGACTGTCATTGCTGCTGAAGTCCCTTCTTGCTATAACTAGGGTGACACCAGCCTATAGGCTC
TCCAGGAAACAAGGGCATGAATATGTCATATTATACAGGATATATTTTGGAGAAGTTCAGCTGAGTGGCT

TAGGAGAAGGCTTCCAGACAGTTCGTGTTGGGACAGTGGGCACCCCTGTGGGCACCATCACTCTTTCTTG



TGCTTACAGAATTAACTTGGCATTCATGTCTACCAGGCAATTTGAGAGGACCCCACCTATCATGGGGATT
ATTATTGATCACTTTGTGGACCGTCCCTATCCCAGCTCCTCTCCCATGCACCCCTGCAATTACAGAACTG
CTGGTGAGGACACTGGAGTAATATACCCGTCTGTAGAAGACTCTCAAGAAGTGTGTACCACCTCTTTTTC
CACCTCCCCACCATCCCAGCTGATGGTTCCTGGGAAGGAAGGTGGGGTACCCCTTGCTCCCAACCAGCCT
GTCCATGGTACCCAGGCTGACCAGGAGAGACTGGCAACCTGCACCCCTTCTGACAGAACCCACTGTGCTG
CCACACCCTCCAGTAGTGAGGATACTGAAACCGTATCAAACAGCAGTGAGGGACGGGCCTCCCCTCACGA
TGTCTTGGAGACCATCTTTGTCCGAAAAGTGGGGGCTTTTGTCAACAAACCCATTAACCAGGTGACCCTG
ACGAGTTTGGATATACCCTTTGCCATGTTTGCTCCCAAGAATTTGGAGCTGGAGGATACCGATCCAATGG
TGAATCCTCCAGATTCCCCAGAGACTGAATCTCCTCTCCAGGGCAGCCTGCACTCAGATGGCTCCAGCGG
GGGCAGCAGTGGCAATACCCATGATGACTTTGTTATGATAGACTTTAAACCAGCTTTTTCTAAAGATGAC
ATTCTTCCGATGGACCTGGGGACCTTCTATCGGGAGTTTCAGAACCCACCTCAGCTGAGCAGCCTCTCCA
TAGATATTGGAGCACAGTCCATGGCTGAAGACTTGGACTCATTACCAGAGAAGCTGGCTGTGCATGAGAA

GAATGTCCGCGAGTTTGATGCCTTTGTGGAAACCCTGCAGTAA

>lcl|NM_014924.5 cds_NP_055739.2_1 [gene=ATG14] [db_xref=CCDS:CCDS32087.1] [protein=beclin 1-
associated autophagy-related key regulator] [protein_id=NP_055739.2] [location=9..1487] [gbkey=CDS]

ATGGCGTCTCCCAGTGGGAAGGGAGCCCGGGCGCTGGAGGCTCCTGGCTGCGGGCCLCCGGLLGLTCGLCC
GGGACCTGGTGGACTCCGTGGACGATGCGGAGGGGCTGTACGTGGCTGTGGAGCGCTGCCCGCTGTGCAA
CACTACCCGCCGGCGGCTGACCTGCGCCAAATGCGTTCAGAGCGGCGATTTCGTCTACTTCGACGGCCGC
GACCGGGAGAGGTTTATCGACAAGAAGGAAAGGTTAAGCCGACTTAAGAGCAAGCAAGAAGAATTTCAGA
AAGAAGTGTTAAAAGCTATGGAAGGAAAATGGATAACAGATCAGTTGAGATGGAAAATAATGTCCTGCAA

GATGAGGATTGAACAGTTAAAACAAACAATATGTAAAGGAAATGAAGAAATGGAGAAAAATTCTGAAGGC



CTTCTCAAAACCAAGGAAAAGAATCAGAAGCTTTACAGTCGAGCACAACGGCACCAAGAGAAAAAGGAGA

AGATTCAGAGGCATAATCGCAAACTTGGTGACCTGGTAGAAAAAAAGACCATTGACTTAAGAAGTCATTA

TGAGCGTCTGGCAAATCTTCGACGATCCCATATATTAGAGCTCACCTCTGTCATTTTTCCAATCGAGGAA

GTAAAGACGGGTGTGAGAGACCCCGCAGATGTGTCTTCAGAGAGTGACAGTGCCATGACCTCCAGCACTG

TGAGCAAGCTTGCTGAAGCCCGGAGGACAACTTACCTCTCAGGACGATGGGTCTGTGACGATCACAACGG

AGACACCAGCATTAGCATTACAGGGCCTTGGATTAGCCTCCCTAACAATGGGGACTACTCTGCCTACTAC

AGCTGGGTGGAGGAGAAGAAAACAACCCAGGGGCCTGACATGGAGCAGAGTAACCCTGCCTACACCATCA

GTGCTGCGCTGTGCTATGCAACTCAGCTGGTCAACATTCTGTCTCATATACTTGATGTAAATCTTCCCAA

AAAGCTCTGCAACAGTGAATTTTGTGGCGAAAATCTAAGCAAGCAGAAATTTACTCGAGCAGTGAAGAAA

CTGAATGCAAATATTCTTTACCTTTGTTTTTCTCAGCATGTAAATTTAGATCAATTACAACCACTGCATA
CCCTCAGGAATCTAATGTACCTGGTCAGTCCAAGCTCTGAACACCTAGGCAGGTCAGGGCCCTTTGAAGT
ACGAGCAGACCTTGAGGAGTCCATGGAATTTGTGGATCCCGGAGTTGCTGGAGAATCAGATGAGAGCGGA
GATGAGCGCGTCAGCGATGAAGAAACCGACCTGGGCACAGACTGGGAGAACTTGCCTAGTCCCCGGTTTT
GTGATATCCCTTCCCAGTCTGTGGAAGTCTCCCAGAGTCAGAGCACCCAGGCGTCCCCACCCATCGCGAG
CAGCAGTGCAGGTGGGATGATCTCCTCTGCAGCAGCCTCGGTGACCTCCTGGTTTAAAGCTTACACTGGA

CACCGTTAA

>lcl|[NM_017974.4_cds_NP_060444.3_1 [gene=ATG16L1] [db_xref=CCDS:CCDS2502.2]
[protein=autophagy-related protein 16-1 isoform 2] [protein_id=NP_060444.3] [location=156..1922]
[gbkey=CDS]

ATGTCGTCGGGCCTCCGCGCCGCTGACTTCCCCCGCTGGAAGCGCCACATCTCGGAGCAACTGAGGCGCC

GGGACCGGCTGCAGAGACAGGCGTTCGAGGAGATCATCCTGCAGTATAACAAATTGCTGGAAAAGTCAGA



TCTTCATTCAGTGTTGGCCCAGAAACTACAGGCTGAAAAGCATGACGTACCAAACAGGCACGAGATAAGT

CCCGGACATGATGGCACATGGAATGACAATCAGCTACAAGAAATGGCCCAACTGAGGATTAAGCACCAAG

AGGAACTGACTGAATTACACAAGAAACGTGGGGAGTTAGCTCAACTGGTGATTGACCTGAATAACCAAAT

GCAGCGGAAGGACAGGGAGATGCAGATGAATGAAGCAAAAATTGCAGAATGTTTGCAGACTATCTCTGAC

CTGGAGACGGAGTGCCTAGACCTGCGCACTAAGCTTTGTGACCTTGAAAGAGCCAACCAGACCCTGAAGG

ATGAATATGATGCCCTGCAGATCACTTTTACTGCCTTGGAGGGAAAACTGAGGAAAACTACGGAAGAGAA

CCAGGAGCTGGTCACCAGATGGATGGCTGAGAAAGCCCAGGAAGCCAATCGGCTTAATGCAGAGAATGAA

AAAGACTCCAGGAGGCGGCAAGCCCGGCTGCAGAAAGAGCTTGCAGAAGCAGCAAAGGAACCTCTACCAG

TCGAACAGGATGATGACATTGAGGTCATTGTGGATGAAACTTCTGATCACACAGAAGAGACCTCTCCTGT

GCGAGCCATCAGCAGAGCAGCCACGAGACGCTCTGTCTCTTCCTTCCCAGTCCCCCAGGACAATGTGGAT

ACTCATCCTGGTTCTGGTAAAGAAGTGAGGGTACCAGCTACTGCCTTGTGTGTCTTCGATGCACATGATG

GGGAAGTCAACGCTGTGCAGTTCAGTCCAGGTTCCCGGTTACTGGCCACTGGAGGCATGGACCGCAGGGT

TAAGCTTTGGGAAGTATTTGGAGAAAAATGTGAGTTCAAGGGTTCCCTATCTGGCAGTAATGCAGGAATT

ACAAGCATTGAATTTGATAGTGCTGGATCTTACCTCTTAGCAGCTTCAAATGATTTTGCAAGCCGAATCT

GGACTGTGGATGATTATCGATTACGGCACACACTCACGGGACACAGTGGGAAAGTGCTGTCTGCTAAGTT

CCTGCTGGACAATGCGCGGATTGTCTCAGGAAGTCACGACCGGACTCTCAAACTCTGGGATCTACGCAGC

AAAGTCTGCATAAAGACAGTGTTTGCAGGATCCAGTTGCAATGATATTGTCTGCACAGAGCAATGTGTAA

TGAGTGGACATTTTGACAAGAAAATTCGTTTCTGGGACATTCGATCAGAGAGCATAGTTCGAGAGATGGA

GCTGTTGGGAAAGATTACTGCCCTGGACTTAAACCCAGAAAGGACTGAGCTCCTGAGCTGCTCCCGTGAT

GACTTGCTAAAAGTTATTGATCTCCGAACAAATGCTATCAAGCAGACATTCAGTGCACCTGGGTTCAAGT

GCGGCTCTGACTGGACCAGAGTTGTCTTCAGCCCTGATGGCAGTTACGTGGCGGCAGGCTCTGCTGAGGG

CTCTCTGTATATCTGGAGTGTGCTCACAGGGAAAGTGGAAAAGGTTCTTTCAAAGCAGCACAGCTCATCC

ATCAATGCGGTGGCGTGGTCGCCCTCTGGCTCGCACGTTGTCAGTGTGGACAAAGGATGCAAAGCTGTGC

TGTGGGCACAGTACTGA



>|cl|NM_033388.2_cds_NP_203746.1_1 [gene=ATG16L2] [db_xref=CCDS:CCDS31634.1]
[protein=protein Atg16l2 isoform 1] [protein_id=NP_203746.1] [location=36..1895] [gbkey=CDS]

ATGGCGGGGCCGGGCGTCCCCGGTGCCCCCGCAGCGCGCTGGAAACGCCACATCGTGCGGCAGCTGLGGC
TTCGGGACCGTACGCAAAAGGCGCTTTTCCTGGAGCTGGTGCCGGCCTATAACCATCTCTTAGAGAAGGC
TGAGCTGCTGGACAAGTTCTCAAAGAAGCTGCAGCCGGAGCCAAACAGTGTCACTCCCACCACCCACCAG
GGCCCCTGGGAGGAGTCAGAGCTTGACTCAGACCAAGTCCCATCACTGGTCGCACTGAGGGTGAAGTGGC
AGGAGGAGGAGGAGGGGCTCCGGCTGGTCTGTGGTGAGATGGCCTACCAGGTGGTGGAGAAGGGCGCGGC
CCTGGGCACGCTGGAGTCGGAGCTGCAGCAGAGGCAAAGCAGGCTGGCAGCCCTGGAGGCLCCGLGTGGLG
CAGCTGCGAGAGGCGCGGGCGCAGCAGGCCCAGCAGGTGGAGGAGTGGCGGGCGCAGAATGCGGTGCAGC
GGGCAGCCTACGAGGCGCTGCGCGCGCACGTCGGGCTCCGGGAGGCGGCACTGCGCAGGCTCCAGGAAGA
GGCGCGCGACCTGCTGGAGAGGCTCGTGCAGCGCAAGGCGCGCGCCGCGGCCGAGCGCAACCTGCGCAAC
GAGCGCCGGGAGCGGGCCAAGCAGGCGCGGGTGTCCCAGGAGCTGAAGAAGGCTGCCAAGCGGACCGTGA
GCATCAGCGAGGGCCCGGACACCCTAGGCGATGGGATGAGGGAGAGAAGGGAGACTCTGGCTCTGGCCCC
TGAGCCAGAGCCCCTGGAGAAGGAAGCTTGTGAGAAGTGGAAGAGGCCCTTCAGGTCTGCCTCAGCCACC
TCCCTGACGCTGTCCCACTGTGTGGATGTGGTGAAGGGGCTTCTGGATTTTAAGAAGAGGAGAGGTCACT
CAATTGGGGGAGCCCCTGAGCAGCGATACCAGATCATCCCTGTGTGTGTGGCTGCCCGACTTCCTACCCG
GGCTCAGGATGTGCTGGATGCCCACCTCTCTGAGGTCAATGCTGTTCGTTTTGGCCCCAACAGCAGCCTC
CTGGCCACTGGAGGGGCTGACCGCCTGATCCACCTCTGGAATGTTGTGGGAAGTCGCCTGGAGGCCAACC
AGACCCTGGAGGGAGCTGGTGGCAGCATCACCAGTGTGGACTTTGACCCCTCGGGCTACCAGGTTTTAGC
AGCAACTTACAACCAGGCTGCCCAGCTCTGGAAGGTGGGGGAGGCACAGTCCAAGGAGACACTGTCTGGA
CACAAGGATAAGGTGACAGCTGCCAAATTCAAGCTAACGAGGCACCAGGCAGTGACTGGGAGCCGCGACC
GGACAGTGAAGGAGTGGGACCTCGGCCGTGCCTATTGCTCCAGGACCATCAATGTCCTTTCCTACTGTAA

TGACGTGGTGTGTGGGGACCATATCATCATTAGTGGCCACAATGACCAGAAGATCCGGTTCTGGGACAGC



AGGGGGCCCCACTGCACCCAGGTCATCCCTGTGCAGGGCCGGGTCACCTCCCTGAGCCTCAGCCACGACC
AACTGCACCTGCTCAGCTGTTCCCGAGACAACACACTCAAGGTCATCGACCTGCGTGTCAGCAACATCCG
CCAGGTGTTCAGGGCCGATGGCTTCAAGTGTGGTTCTGACTGGACCAAAGCTGTGTTCAGCCCGGACAGA
AGCTATGCACTGGCAGGCTCCTGTGATGGGGCCCTTTACATCTGGGATGTGGACACCGGGAAACTGGAGA
GCAGACTACAGGGACCCCATTGCGCTGCCGTCAACGCCGTGGCCTGGTGCTACTCCGGGAGCCACATGGT

GAGCGTGGACCAGGGCAGGAAGGTTGTGCTCTGGCAGTAG

>lcl|NM_015104.3 cds_NP_055919.2 1 [gene=ATG2A] [db_xref=CCDS:CCDS31602.1]
[protein=autophagy-related protein 2 homolog A isoform 1] [protein_id=NP_055919.2]
[location=75..5891] [gbkey=CDS]

ATGTCACGATGGCTGTGGCCATGGTCAAACTGTGTGAAAGAGCGGGTCTGCCGCTACTTGCTGCACCACT
ACTTAGGTCACTTCTTCCAAGAGCACCTCAGCCTGGACCAGCTCAGCCTCGATCTGTACAAGGGCAGCGT
TGCCCTGCGAGACATCCACCTGGAAATCTGGTCTGTGAACGAGGTGCTGGAGTCAATGGAGTCACCGCTG
GAGCTGGTGGAAGGCTTCGTGGGCTCCATCGAGGTGGCCGTGCCCTGGGCTGCTCTGCTCACCGACCACT
GCACAGTGCGCGTGTCCGGCCTCCAGCTCACCTTGCAGCCCCGCCGGGGTCCAGCGCCAGGGGLTGCCGA
CTCACAGAGCTGGGCCTCATGCATGACCACAAGCCTGCAGCTGGCCCAGGAGTGTCTGCGGGATGGGCTA
CCGGAGCCCTCTGAGCCACCACAGCCCCTGGAGGGGCTGGAGATGTTTGCCCAGACCATTGAGACTGTGC
TTCGGAGGATCAAAGTGACCTTCCTGGACACTGTCGTGAGGGTGGAGCACTCTCCGGGTGATGGGGAACG
TGGTGTGGCCGTCGAGGTCCGTGTGCAGAGACTGGAGTACTGTGATGAGGCAGTGCGGGACCCAAGCCAG
GCGCCGCCGGTGGACGTGCATCAGCCGCCTGCCTTCCTGCACAAGCTGCTGCAGCTGGCAGGGGTCCGCC
TGCACTACGAGGAGCTCCCGGCACAGGAAGAGCCTCCAGAGCCCCCCTTGCAGATCGGCAGCTGCTCAGG
GTACATGGAGCTGATGGTGAAGTTGAAGCAAAATGAGGCCTTCCCTGGCCCCAAGTTGGAGGTGGCGGGA

CAGCTGGGCTCCCTGCACCTGCTCCTGACCCCGAGGCAGCTCCAGCAACTTCAGGAACTGCTCAGCGCCG



TGAGCCTTACAGACCACGAGGGCCTGGCTGACAAGCTGAACAAGAGCCGCCCGCTAGGTGCCGAAGACCT

GTGGCTGATTGAGCAGGACCTGAACCAGCAGCTGCAGGCAGGGGCAGTGGCTGAGCCCCTCAGCCCAGAC

CCCCTTACCAACCCCCTTCTCAACCTGGATAACACTGACCTCTTCTTCTCCATGGCTGGCCTCACAAGCA

GTGTGGCCTCAGCCCTCTCTGAGCTCTCCCTCTCCGATGTAGACCTGGCCTCCTCTGTGCGCAGCGACAT

GGCCTCCCGCCGGCTCTCTGCCCAGGCCCACCCAGCTGGCAAGATGGCCCCCAACCCCCTCCTGGACACC

ATGCGCCCTGACTCGCTGCTGAAGATGACCTTGGGGGGTGTGACCCTGACCTTGCTTCAGACGTCTGCCC

CATCTTCCGGACCACCTGACCTCGCCACGCACTTTTTCACCGAGTTTGATGCCACCAAGGATGGGCCCTT

CGGTTCCCGAGACTTCCATCACCTTCGACCACGCTTCCAGAGGGCCTGTCCCTGTAGCCATGTTCGGCTA

ACGGGCACAGCCGTGCAGCTGTCCTGGGAGCTGCGGACGGGCAGTCGGGGCCGGCGGACAACCAGCATGG

AAGTGCACTTCGGGCAGCTGGAGGTGCTGGAGTGTCTGTGGCCCCGGGGCACCTCTGAGCCTGAGTACAC

GGAGATCCTGACCTTTCCTGGTACGCTGGGCTCCCAGGCCTCAGCTCGGCCCTGCGCCCATCTGCGCCAC

ACACAGATCCTGCGCCGTGTGCCTAAGAGCCGACCCCGGCGCTCAGTTGCCTGCCATTGCCACTCAGAAC

TGGCCCTGGACCTGGCCAACTTCCAGGCGGACGTGGAGCTGGGGGCCCTGGACCGGCTGGCCGCCCTACT

GCGCCTGGCCACCGTACCTGCTGAGCCTCCAGCCGGCCTGCTGACAGAGCCCCTGCCGGCGATGGAGCAG

CAGACGGTATTTCGGCTCTCTGCACCCCGGGCCACGCTGCGGCTGCGCTTCCCCATTGCCGACCTGCGGC

CTGAGCCGGACCCCTGGGCGGGCCAGGCCGTGCGGGCTGAGCAGCTTCGGCTGGAGCTGAGTGAGCCCCA

GTTCCGGTCAGAGCTTAGCAGTGGGCCTGGTCCCCCAGTCCCCACCCACCTGGAACTCACCTGCTCCGAC

CTACATGGTATCTATGAAGATGGAGGGAAGCCACCTGTCCCTTGCCTGCGTGTCTCCAAAGCCCTGGACC

CCAAGAGCACTGGGCGCAAGTACTTCCTGCCCCAGGTAGTGGTGACTGTGAACCCCCAGTCCAGCAGCAC

ACAGTGGGAGGTGGCCCCGGAGAAGGGAGAGGAACTGGAGCTGTCAGTGGAGAGTCCCTGTGAGCTGCGG

GAACCTGAGCCCTCGCCCTTCTCCTCTAAGAGGACCATGTATGAGACAGAGGAGATGGTGATCCCTGGAG

ACCCTGAGGAGATGAGGACGTTCCAGAGCCGGACCCTGGCACTGTCCCGCTGCAGCCTGGAAGTGATCCT

GCCCAGTGTCCACATCTTTCTGCCCAGCAAGGAGGTCTACGAGAGCATCTACAACAGGATCAACAACGAC

CTGCTCATGTGGGAGCCTGCAGATCTGCTTCCCACCCCCGACCCCGCCGCCCAGCCCTCGGGCLTTCCCCG

GCCCCTCAGGCTTCTGGCACGACAGCTTTAAGATGTGCAAGTCAGCCTTCAAGCTGGCCAACTGCTTTGA



TCTCACCCCAGACTCGGACTCGGATGACGAGGATGCCCACTTCTTCTCAGTGGGGGCATCAGGTGGCCCA

CAGGCCGCTGCCCCTGAGGCCCCAAGTCTTCACTTGCAGAGCACCTTCTCTACACTGGTGACAGTGCTGA

AGGGGCGGATCACAGCCCTCTGTGAGACCAAGGATGAGGGTGGGAAGCGGCTGGAGGCTGTGCACGGGGA

GCTGGTGCTGGACATGGAGCACGGTACCCTCTTCAGCGTCTCCCAGTACTGTGGCCAGCCAGGACTTGGC

TACTTCTGTCTGGAAGCTGAAAAGGCAACACTCTACCACCGAGCGGCCGTGGATGACTACCCGCTGCCCA

GTCACCTGGACCTTCCCAGTTTCGCTCCCCCGGCTCAGCTGGCCCCAACCATCTACCCATCGGAGGAAGG

GGTGACCGAGCGGGGAGCCTCGGGCCGCAAGGGCCAGGGCCGGGGACCCCACATGTTGTCCACTGCTGTG

CGCATCCACCTGGACCCCCACAAGAATGTGAAGGAGTTCCTGGTGACACTGCGGTTGCACAAAGCCACCT

TGCGCCACTACATGGCCCTGCCCGAGCAGAGCTGGCATTCCCAGTTGTTGGAGTTCCTAGACGTGCTGGA

TGACCCTGTGCTGGGCTACCTGCCCCCGACGGTCATCACCATCCTGCACACACACCTGTTCTCCTGCTCT

GTGGACTATAGGCCACTCTACCTCCCAGTGCGTGTCCTCATCACCGCGGAGACCTTCACTCTCTCCAGCA

ACATCATCATGGACACCTCCACCTTCCTGCTCAGGTTCATCCTCGATGACTCCGCCTTGTACCTGTCCGA

CAAGTGTGAGGTGGAGACCCTGGACCTGCGGCGAGATTATGTCTGTGTTTTGGATGTTGACCTCTTGGAA

CTTGTGATTAAAACCTGGAAAGGGAGCACCGAGGGCAAACTGAGCCAGCCACTATTCGAGCTGCGCTGCT

CCAACAATGTGGTACACGTGCACAGCTGTGCCGACTCCTGTGCCCTGCTGGTCAACCTGCTCCAGTACGT

AATGAGCACAGGCGATCTGCACCCCCCACCCCGGCCCCCCAGCCCCACGGAGATCGCCGGCCAGAAGCTC

TCGGAGAGTCCTGCCTCTCTGCCCTCGTGCCCCCCAGTGGAGACGGCCCTCATCAACCAGCGTGACCTGG

CCGACGCCCTCCTGGACACCGAGCGCAGCCTACGGGAGCTGGCCCAGCCTTCAGGTGGCCACCTCCCTCA

GGCGTCGCCCATCTCCGTCTACCTATTCCCAGGTGAACGGAGTGGGGCCCCACCCCCTTCACCACCTGTC

GGGGGCCCTGCTGGCAGCTTAGGGTCATGCTCAGAGGAGAAGGAAGATGAAAGGGAAGAGGAGGGCGATG

GAGACACCCTGGACAGTGATGAGTTCTGCATCCTTGATGCTCCCGGCCTGGGCATCCCGCCCCGAGATGG

GGAGCCTGTGGTGACACAGCTGCATCCCGGCCCCATCGTTGTGAGGGACGGTTACTTCTCACGGCCGATC

GGCAGCACGGACTTGCTGCGGGCACCTGCCCATTTCCCAGTGCCCAGCACTCGGGTGGTGCTACGTGAGG

TCTCCCTCGTCTGGCACCTCTATGGGGGCCGAGACTTTGGCCCCCACCCCGGCCACAGGGCAAGAACTGG

CCTCTCAGGTCCCAGGAGCTCCCCTTCCCGCTGCTCTGGCCCCAACCGGCCCCAGAACTCATGGCGCACG



CAGGGGGGCAGCGGGCGGCAGCACCATGTCCTCATGGAGATCCAGCTGAGCAAGGTAAGCTTCCAGCACG

AGGTGTACCCAGCGGAGCCAGCCACAGGCCCTGCGGCCCCCAGCCAGGAGCTGGAGGAGCGACCGCTGTC

CCGTCAGGTGTTCATCGTGCAGGAGCTGGAGGTCCGAGACCGGCTCGCCTCCTCCCAGATCAACAAGTTC

CTGTACCTACACACGAGTGAGCGGATGCCGCGACGTGCCCACTCTAACATGCTCACCATCAAAGCGCTGC

ATGTGGCCCCCACTACCAACCTGGGTGGGCCTGAGTGCTGTCTCCGCGTCTCGCTGATGCCCCTGCGGCT

CAATGTGGACCAGGATGCCCTCTTCTTCCTCAAGGACTTCTTCACTAGTCTGGTGGCCGGCATCAACCCC

GTGGTCCCAGGGGAGACCTCCGCTGAGGCTCGCCCCGAGACTCGAGCCCAGCCCAGCAGCCCCCTGGAAG

GGCAGGCCGAAGGCGTAGAGACCACTGGTTCGCAGGAGGCCCCAGGAGGTGGACACAGCCCCTCCCCTCC

TGACCAGCAGCCCATCTACTTCAGAGAGTTCCGCTTCACGTCTGAGGTCCCCATCTGGCTGGATTACCAT

GGCAAGCACGTCACGATGGACCAGGTGGGCACTTTTGCTGGCCTCCTCATCGGCCTGGCCCAACTCAACT

GCTCCGAGCTGAAGCTAAAGCGGCTCTGTTGCAGGCACGGGCTCCTGGGTGTGGACAAGGTGCTGGGCTA

TGCCCTCAACGAGTGGCTGCAGGACATCCGCAAGAACCAGCTGCCCGGCCTGCTGGGAGGCGTGGGLCCC

ATGCACTCGGTTGTCCAGCTCTTCCAAGGGTTCCGGGACCTGCTGTGGCTGCCCATTGAGCAGTACAGGA

AGGATGGCCGCCTCATGCGGGGGCTGCAGCGAGGGGCTGCCTCCTTTGGCTCATCCACAGCCTCTGCCGC

CCTGGAACTCAGCAACCGGTTGGTACAGGCTATCCAGGCCACAGCTGAGACCGTGTATGACATCCTGTCC

CCGGCAGCCCCCGTCTCCCGCTCCCTGCAGGATAAGCGCTCTGCGCGGAGGCTGCGCAGGGGCCAGCAGC

CTGCCGACCTGCGGGAGGGTGTGGCCAAGGCCTACGACACAGTGCGAGAGGGCATCTTGGATACAGCTCA

GACCATCTGTGACGTGGCATCGCGGGGCCATGAGCAGAAGGGGCTGACGGGCGCCGTGGGGGGCGTGATC

CGCCAGCTGCCCCCGACTGTGGTGAAGCCGCTCATCCTGGCCACGGAGGCCACGTCCAGCCTGCTCGGGG

GCATGCGCAACCAGATTGTCCCCGACGCCCACAAGGACCACGCCCTCAAGTGGCGCTCGGACAGTGCCCA

AGACTGA



>|cl|NM_018036.7_cds_NP_060506.6_1 [gene=ATG2B] [db_xref=CCDS:CCDS9944.2]
[protein=autophagy-related protein 2 homolog B] [protein_id=NP_060506.6] [location=366..6602]
[gbkey=CDS]

ATGCCTTGGCCGTTTTCGGAGTCCATCAAGAAGAGGGCCTGCCGGTACCTCCTGCAGAGGTACCTGGGCC
ACTTTCTGCAGGAGAAGCTGAGCCTGGAGCAGCTCAGCCTGGACCTGTACCAAGGCACCGGGTCCCTCGC
CCAGGTCCCCTTGGACAAATGGTGTCTCAATGAGATCTTGGAGTCAGCAGATGCACCCTTAGAAGTCACT
GAAGGATTCATTCAGTCAATTTCCCTGTCAGTTCCATGGGGCTCTTTACTGCAGGATAATTGTGCACTGG
AAGTGAGAGGATTAGAAATGGTCTTCCGGCCTAGACCTCGCCCAGCAACTGGTTCTGAGCCTATGTATTG
GTCAAGTTTTATGACCAGCAGTATGCAATTGGCAAAAGAATGTCTTAGCCAGAAACTAACAGATGAACAA
GGAGAAGGATCCCAGCCTTTTGAAGGACTTGAAAAGTTTGCTGAAACCATTGAAACAGTACTAAGAAGAG
TAAAAGTCACTTTTATAGATACTGTTTTGAGAATTGAACATGTGCCAGAAAATTCCAAAACTGGAACTGC
ACTTGAAATTCGAATAGAAAGAACTGTGTACTGTGATGAAACTGCTGACGAATCCTCAGGAATTAATGTG
CATCAACCCACTGCTTTTGCTCACAAGTTACTTCAGCTCTCTGGAGTGTCTCTCTTCTGGGATGAGTTTT
CTGCATCAGCCAAATCTTCCCCAGTGTGTTCAACTGCACCAGTGGAAACTGAGCCAAAGCTCTCACCTAG
CTGGAACCCCAAAATTATTTATGAGCCACACCCACAGCTAACTAGAAATTTACCAGAGATAGCACCTTCT
GACCCAGTGCAGATTGGACGGTTAATTGGTAGGTTGGAGTTGAGTCTCACGTTGAAACAGAATGAAGTGC
TTCCTGGAGCTAAGTTGGATGTTGATGGACAGATAGACTCTATTCATCTACTCCTGTCACCAAGACAGGT
GCACTTGCTTTTGGATATGTTGGCAGCTATTGCTGGACCAGAAAATTCTAGCAAAATAGGGTTAGCTAAT
AAAGATAGGAAAAATCGACCCATGCAGCAGGAAGACGAGTATCGAATTCAGATGGAATTAAACCGGTATT
ATTTGAGAAAAGATTCCCTCTCTGTGGGTGTATCTTCAGAGCAAAGCTTTTATGAGACAGAAACAGCTCG
TACACCTTCTAGCCGTGAAGAAGAAGTATTCTTCTCCATGGCTGATATGGACATGTCTCATAGTCTCTCT
TCTCTTCCACCCCTTGGGGACCCCCCAAACATGGACCTTGAGTTATCATTAACTAGTACATATACAAATA
CCCCAGCAGGATCTCCATTAAGTGCTACTGTGCTTCAGCCCACTTGGGGAGAGTTCCTTGATCATCATAA
AGAACAGCCAGTAAGAGGGTCAACATTTCCATCCAACCTAGTTCACCCAACACCTTTACAGAAGACATCT

CTCCCATCTAGATCTGTTTCAGTGGATGAATCAAGGCCTGAACTTATTTTTAGACTAGCTGTGGGAACTT



TTTCAATCTCTGTGCTTCACATTGATCCTTTATCTCCACCTGAAACGTCACAGAACCTTAATCCATTGAC

ACCTATGGCAGTAGCTTTCTTTACTTGTATAGAAAAGATTGATCCAGCAAGATTTTCAACAGAAGATTTT

AAGTCTTTCCGAGCAGTGTTTGCAGAAGCTTGCTCACACGATCACCTTAGATTTATAGGTACTGGCATTA

AAGTATCCTATGAACAAAGACAAAGATCAGCTTCCCGATATTTTAGTACTGATATGTCCATTGGGCAAAT

GGAATTTTTGGAGTGCCTATTTCCAACTGATTTTCATTCTGTTCCTCCTCACTATACAGAGCTTTTAACG

TTCCATTCCAAAGAAGAAACTGGTTCCCATTCCCCTGTGTGTCTTCAGCTTCATTATAAGCATTCTGAGA

ATAGAGGGCCCCAGGGTAATCAAGCAAGACTTAGTTCAGTTCCTCACAAGGCAGAATTGCAAATTAAATT

AAATCCAGTGTGTTGTGAGCTGGATATCAGTATTGTGGACAGGTTAAATTCCTTGCTTCAACCACAGAAA

CTTGCCACAGTAGAGATGATGGCATCCCACATGTATACTTCATATAATAAACATATTAGTCTGCACAAGG

CTTTCACTGAAGTGTTTCTAGATGATTCACATAGTCCTGCAAATTGTCGGATATCAGTACAAGTTGCCAC

ACCAGCATTAAACCTTTCTGTTCGCTTCCCAATACCTGATCTTCGATCTGATCAAGAAAGAGGACCATGG

TTTAAGAAGTCACTTCAGAAGGAGATCCTTTATTTAGCCTTCACAGATCTAGAATTTAAGACTGAATTTA

TAGGAGGATCAACCCCAGAACAAATTAAATTGGAACTTACCTTTAGAGAACTAATTGGATCGTTCCAGGA

AGAGAAAGGAGATCCATCTATTAAGTTTTTCCATGTGTCTAGTGGAGTAGATGGAGATACAACATCGTCA

GATGACTTTGACTGGCCACGAATTGTACTGAAAATAAATCCACCAGCCATGCATTCCATTTTGGAGAGAA

TTGCAGCTGAAGAAGAAGAGGAGAATGATGGTCACTACCAGGAGGAAGAGGAAGGAGGTGCTCATTCCTT

GAAAGATGTTTGTGATCTAAGAAGACCAGCCCCATCTCCTTTTTCTTCTCGTAGAGTAATGTTTGAAAAT

GAACAGATGGTGATGCCAGGAGACCCTGTAGAAATGACAGAATTTCAGGATAAAGCAATCAGCAATTCTC

ACTATGTGCTGGAACTTACGTTACCAAATATTTATGTAACACTACCTAATAAGAGCTTTTATGAGAAGCT

TTATAATAGGATCTTTAATGACTTGCTACTGTGGGAACCAACAGCTCCTTCACCAGTGGAGACATTCGAG

AATATTTCCTATGGCATTGGGCTTTCAGTAGCCAGTCAGCTCATTAATACTTTCAACAAAGATAGTTTTA

GTGCATTTAAATCTGCAGTTCACTATGATGAGGAAAGTGGATCTGAGGAGGAGACTTTGCAGTATTTTTC

CACTGTTGATCCCAACTATCGTTCTCGCAGGAAAAAAAAATTAGACTCTCAGAACAAGAACTCTCAGAGT

TTTCTCTCAGTTCTTCTGAATATTAATCATGGATTAATAGCAGTGTTCACAGATGTGAAGCAAGATAATG

GAGATCTGTTGGAAAACAAGCATGGTGAATTCTGGTTAGAGTTCAATAGTGGTTCATTATTTTGTGTGAC



AAAATATGAAGGTTTTGATGACAAGCACTACATTTGCCTTCATTCTAGCAGTTTCAGTCTGTACCATAAA

GGCATAGTGAATGGAGTGATTCTCCCGACAGAAACACGACTTCCCAGCTCAACCCGCCCACACTGGTTGG

AACCTACTATTTATTCCTCTGAAGAAGATGGCCTCAGTAAAACTTCTTCAGATGGAGTTGGAGGAGACAG

TTTGAATATGCTGTCTGTTGCCGTTAAAATATTGTCTGATAAATCAGAGTCCAATACAAAGGAATTTCTC

ATTGCCGTAGGACTGAAAGGAGCCACTCTCCAGCATAGAATGCTTCCTTCTGGGCTTAGCTGGCATGAGC

AGATTTTATACTTCTTGAATATTGCTGATGAACCTGTTTTGGGATATAATCCTCCAACTTCATTTACAAC

TTTTCATGTTCATCTTTGGAGCTGTGCACTTGATTATAGACCCCTTTATTTGCCAATCCGATCTCTTCTT

ACCGTGGAAACATTCAGTGTTTCCAGTAGCGTTGCATTGGATAAATCTTCCTCTACTCTCAGAATAATCT

TGGATGAAGCTGCTTTACATCTATCTGACAAATGCAATACTGTCACTATAAATCTGAGTAGAGATTATGT

TCGTGTGATGGATATGGGGCTTTTGGAGTTAACCATAACTGCAGTGAAGTCTGATTCTGATGGAGAGCAA

ACTGAGCCCCGCTTTGAGTTACACTGTTCCAGCGATGTTGTCCATATCAGAACGTGCTCAGACTCTTGTG

CTGCGTTAATGAATCTCATTCAGTACATTGCAAGCTATGGTGACTTGCAGACACCTAACAAGGCAGATAT

GAAGCCTGGAGCCTTTCAAAGAAGGTCTAAGGTAGATTCCAGTGGTCGATCATCCTCACGTGGTCCAGTA

CTTCCTGAAGCAGATCAACAAATGTTACGAGATCTGATGAGTGATGCTATGGAGGAGATCGACATGCAAC

AAGGCACCTCGTCAGTAAAACCACAGGCTAATGGTGTTTTGGATGAAAAATCTCAAATTCAGGAGCCATG

TTGTTCAGACCTCTTCCTGTTTCCTGACGAGAGTGGGAATGTATCCCAGGAGTCCGGCCCCACCTATGCC

TCATTCTCTCACCATTTCATCAGTGATGCAATGACAGGTGTGCCCACTGAGAATGATGACTTTTGCATTC

TTTTTGCACCAAAAGCAGCCATGCAGGAGAAGGAAGAAGAACCAGTTATAAAAATCATGGTTGATGATGC

AATTGTGATAAGAGACAATTATTTCAGTCTGCCCGTTAATAAGACCGATACGAGCAAAGCCCCCTTACAC

TTTCCCATTCCTGTGATTCGCTATGTGGTGAAGGAGGTCTCTCTTGTCTGGCATCTTTATGGAGGAAAGG

ATTTTGGAATAGTCCCTCCCACTTCTCCGGCTAAAAGTTATATTAGTCCCCACAGTTCGCCTTCTCACAC

ACCCACGAGACATGGACGTAATACAGTATGTGGGGGAAAAGGAAGGAACCATGACTTTTTAATGGAAATA

CAGCTAAGCAAGGTGAAGTTTCAGCATGAAGTCTACCCGCCATGCAAACCTGATTGTGATTCCAGCCTCT

CAGAACACCCAGTCTCCCGGCAGGTGTTCATTGTTCAGGATCTTGAGATTCGAGATCGTTTGGCAACATC

ACAAATGAATAAATTTTTATACCTGTATTGCAGTAAAGAAATGCCTCGAAAAGCTCACTCCAACATGTTG



ACAGTGAAAGCCTTACACGTGTGTCCAGAATCTGGCAGGTCCCCACAGGAGTGCTGCTTGAGAGTGTCGC
TGATGCCGCTCCGCCTCAATATTGACCAGGATGCTTTGTTCTTCCTGAAGGATTTCTTCACAAGTCTTTC
TGCAGAAGTAGAGCTTCAAATGACTCCAGATCCAGAAGTTAAAAAGTCTCCTGGAGCTGATGTCACCTGC
AGTTTGCCAAGGCATTTGAGTACCTCAAAGGAGCCAAATCTGGTTATTTCTTTCTCTGGGCCAAAACAGC
CTTCCCAAAATGATAGTGCCAATTCAGTGGAAGTGGTTAATGGCATGGAAGAGAAGAACTTCTCTGCTGA
AGAAGCATCTTTTAGGGATCAGCCTGTGTTTTTTAGAGAATTTAGATTCACGTCAGAAGTTCCCATTCGA
CTTGATTATCATGGCAAACATGTATCAATGGATCAGGGTACGCTAGCTGGGATTTTGATTGGTCTGGCTC
AGTTAAACTGCTCTGAACTAAAGCTCAAGAGGCTTTCCTATCGACATGGTTTACTAGGCGTTGACAAATT
ATTCTCATATGCAATCACTGAGTGGCTTAATGACATTAAGAAGAACCAGCTACCAGGAATCCTGGGAGGT
GTTGGACCTATGCATTCACTAGTACAATTAGTACAAGGCCTAAAGGACTTGGTCTGGCTCCCAATAGAGC
AGTACCGGAAGGATGGCCGCATTGTCAGAGGGTTTCAGAGAGGCGCTGCTTCCTTTGGTACCTCGACAGC
GATGGCTGCTCTAGAACTCACAAACAGAATGGTTCAAACCATACAGGCAGCTGCAGAGACTGCTTATGAT
ATGGTGTCTCCTGGTACCCTTTCTATCGAGCCCAAGAAGACCAAAAGGTTTCCTCATCACCGGTTAGCCC
ACCAGCCAGTAGACCTGAGGGAAGGTGTGGCCAAGGCCTACAGTGTTGTGAAAGAGGGAATCACAGACAC
GGCTCAGACCATTTATGAAACTGCGGCTCGAGAACACGAGAGCAGAGGGGTGACTGGTGCCGTGGGCGAG
GTTCTGCGCCAGATTCCTCCGGCAGTGGTGAAACCTCTGATTGTTGCCACAGAAGCAACGTCAAACGTGC
TGGGTGGCATGAGAAACCAAATTAGGCCAGATGTCCGGCAAGACGAGTCACAGAAATGGCGCCACGGGGA

TGACTGA

>lcl|NM_022488.5_cds_NP_071933.2_1 [gene=ATG3] [db_xref=CCDS:CCDS2966.1] [protein=ubiquitin-
like-conjugating enzyme ATG3 isoform 1] [protein_id=NP_071933.2] [location=435..1379] [gbkey=CDS]

ATGCAGAATGTGATTAATACTGTGAAGGGAAAGGCACTGGAAGTGGCTGAGTACCTGACCCCGGTCCTCA

AGGAATCAAAGTTTAAGGAAACAGGTGTAATTACCCCAGAAGAGTTTGTGGCAGCTGGAGATCACCTAGT



CCACCACTGTCCAACATGGCAATGGGCTACAGGGGAAGAATTGAAAGTGAAGGCATACCTACCAACAGGC
AAACAATTTTTGGTAACCAAAAATGTGCCGTGCTATAAGCGGTGCAAACAGATGGAATATTCAGATGAAT
TGGAAGCTATCATTGAAGAAGATGATGGTGATGGCGGATGGGTAGATACATATCACAACACAGGTATTAC
AGGAATAACGGAAGCCGTTAAAGAGATCACACTGGAAAATAAGGACAATATAAGGCTTCAAGATTGCTCA
GCACTATGTGAAGAGGAAGAAGATGAAGATGAAGGAGAAGCTGCAGATATGGAAGAATATGAAGAGAGTG
GATTGTTGGAAACAGATGAGGCTACCCTAGATACAAGGAAAATAGTAGAAGCTTGTAAAGCCAAAACTGA
TGCTGGCGGTGAAGATGCTATTTTGCAAACCAGAACTTATGACCTTTACATCACTTATGATAAATATTAC
CAGACTCCACGATTATGGTTGTTTGGCTATGATGAGCAACGGCAGCCTTTAACAGTTGAGCACATGTATG
AAGACATCAGTCAGGATCATGTGAAGAAAACAGTGACCATTGAAAATCACCCTCATCTGCCACCACCTCC
CATGTGTTCAGTTCACCCATGCAGGCATGCTGAGGTGATGAAGAAAATCATTGAGACTGTTGCAGAAGGA
GGGGGAGAACTTGGAGTTCATATGTATCTTCTTATTTTCTTGAAATTTGTACAAGCTGTCATTCCAACAA

TAGAATATGACTACACAAGACACTTCACAATGTAA

>lcl|NM_052936.5 cds_NP_443168.2_1 [gene=ATG4A] [db_xref=CCDS:CCDS14538.1] [protein=cysteine
protease ATG4A isoform a] [protein_id=NP_443168.2] [location=50..1246] [gbkey=CDS]

ATGGAGTCAGTTTTATCCAAGTATGAAGATCAGATTACTATTTTCACTGACTACCTAGAAGAATATCCAG
ATACAGATGAGCTGGTATGGATCTTAGGGAAGCAGCATCTCCTTAAAACAGAAAAATCTAAGCTGTTGTC
TGATATAAGTGCTCGTCTATGGTTTACATACAGAAGGAAATTTTCACCAATTGGTGGAACGGGCCCTTCA
TCAGATGCTGGTTGGGGATGTATGCTACGCTGTGGACAGATGATGCTGGCTCAAGCCCTTATCTGTAGAC
ACTTGGGAAGGGACTGGAGCTGGGAGAAACAAAAAGAACAACCCAAAGAATACCAACGCATCCTACAGTG
CTTCTTAGATAGAAAAGATTGTTGCTACTCTATCCATCAAATGGCACAAATGGGTGTAGGAGAAGGGAAA
TCAATTGGAGAATGGTTTGGACCAAATACAGTTGCACAGGTGTTAAAAAAACTTGCTTTATTTGACGAAT

GGAATTCCTTGGCTGTTTATGTTTCAATGGATAACACAGTGGTCATTGAAGATATCAAAAAAATGTGCCG



TGTCCTTCCCTTGAGTGCTGACACAGCTGGTGACAGGCCTCCCGATTCTTTAACTGCTTCAAACCAGAGT
AAGGGCACCTCTGCCTACTGCTCAGCCTGGAAACCCCTGCTGCTCATTGTGCCCCTTCGCCTGGGCATAA
ACCAAATCAATCCTGTCTATGTTGATGCATTCAAAGAGTGTTTTAAGATGCCACAGTCTTTAGGGGCATT
AGGAGGAAAACCAAATAACGCGTATTATTTCATAGGATTCTTAGGTGACGAGCTCATCTTCTTGGACCCT
CATACAACCCAGACCTTTGTTGACACTGAAGAGAATGGAACGGTTAATGACCAGACTTTCCATTGCCTGC
AGTCCCCACAGCGAATGAACATCCTAAACCTGGATCCTTCAGTTGCATTGGGATTTTTCTGCAAAGAAGA
AAAAGACTTTGATAACTGGTGTAGCCTTGTTCAGAAGGAAATTCTAAAGGAGAATTTAAGGATGTTTGAA
TTAGTTCAGAAACATCCATCACACTGGCCTCCCTTTGTACCTCCAGCCAAGCCAGAAGTGACAACCACTG
GGGCAGAATTCATTGACTCTACTGAGCAACTGGAGGAGTTTGATCTGGAGGAAGATTTTGAGATTCTGAG

TGTGTAG

>lcl|[NM_013325.5_cds_NP_037457.3_1 [gene=ATG4B] [db_xref=CCDS:CCDS46564.1] [protein=cysteine
protease ATG4B isoform a] [protein_id=NP_037457.3] [location=23..1204] [gbkey=CDS]

ATGGACGCAGCTACTCTGACCTACGACACTCTCCGGTTTGCTGAGTTTGAAGATTTTCCTGAGACCTCAG
AGCCCGTTTGGATACTGGGTAGAAAATACAGCATTTTCACAGAAAAGGACGAGATCTTGTCTGATGTGGC
ATCTAGACTTTGGTTTACATACAGGAAAAACTTTCCAGCCATTGGGGGGACAGGCCCCACCTCGGACACA
GGCTGGGGCTGCATGCTGCGGTGTGGACAGATGATCTTTGCCCAAGCCCTGGTGTGCCGGCACCTAGGCC
GAGATTGGAGGTGGACACAAAGGAAGAGGCAGCCAGACAGCTACTTCAGCGTCCTCAACGCATTCATCGA
CAGGAAGGACAGTTACTACTCCATTCACCAGATAGCGCAAATGGGAGTTGGCGAAGGCAAGTCCATAGGC
CAGTGGTACGGGCCCAACACTGTCGCCCAGGTCCTGAAGAAGCTTGCTGTCTTCGATACGTGGAGCTCCT
TGGCGGTCCACATTGCAATGGACAACACTGTTGTGATGGAGGAAATCAGAAGGTTGTGCAGGACCAGCGT
TCCCTGTGCAGGCGCCACTGCGTTTCCTGCAGATTCCGACCGGCACTGCAACGGATTCCCTGCCGGAGCT

GAGGTCACCAACAGGCCGTCGCCATGGAGACCCCTGGTACTTCTCATTCCCCTGCGCCTGGGGCTCACGG



ACATCAACGAGGCCTACGTGGAGACGCTGAAGCACTGCTTCATGATGCCCCAGTCCCTGGGCGTCATCGG
AGGGAAGCCCAACAGCGCCCACTACTTCATCGGCTACGTTGGTGAGGAGCTCATCTACCTGGACCCCCAC
ACCACGCAGCCAGCCGTGGAGCCCACTGATGGCTGCTTCATCCCGGACGAGAGCTTCCACTGCCAGCACC
CGCCGTGCCGCATGAGCATCGCGGAGCTTGACCCGTCCATCGCTGTGGGGTTTTTCTGTAAGACTGAAGA
TGACTTCAATGATTGGTGCCAGCAAGTCAAAAAGCTGTCTCTGCTTGGAGGTGCCCTGCCCATGTTTGAG
CTGGTGGAGCTGCAGCCTTCACATCTGGCCTGCCCCGACGTCCTGAACCTGTCCCTAGATTCTTCTGATG

TAGAGCGACTGGAAAGATTCTTCGACTCAGAAGATGAAGACTTTGAAATCCTGTCCCTTTGA

>lcl|NM_032852.4 cds_NP_116241.2_1 [gene=ATG4C] [db_xref=CCDS:CCDS623.1] [protein=cysteine
protease ATGA4C] [protein_id=NP_116241.2] [location=211..1587] [gbkey=CDS]

ATGGAGGCTACAGGAACAGATGAAGTTGACAAGCTAAAAACCAAATTTATATCTGCTTGGAACAACATGA
AATATAGTTGGGTGTTGAAAACAAAGACGTATTTTAGTAGAAATTCTCCTGTATTATTGCTTGGAAAATG
TTACCATTTTAAATATGAAGATGAAGATAAAACGTTACCTGCAGAGTCGGGATGTACAATAGAGGATCAC
GTAATTGCAGGAAATGTAGAAGAATTTCGTAAAGATTTCATTTCTAGAATATGGCTGACCTACAGGGAAG
AATTCCCTCAAATAGAAGGCTCAGCTTTGACAACAGACTGTGGGTGGGGCTGCACATTGAGAACTGGCCA
GATGCTCTTGGCTCAAGGACTCATACTACACTTTCTTGGTAGAGCTTGGACCTGGCCTGATGCTTTGAAT
ATTGAAAATTCAGACTCTGAATCATGGACTTCCCACACTGTCAAAAAATTTACTGCATCATTTGAAGCAT
CACTTTCAGGGGAAAGAGAATTCAAAACCCCAACAATTTCTCTGAAGGAAACAATTGGGAAATATTCTGA
TGATCATGAAATGCGAAATGAAGTTTATCATAGGAAAATCATCTCTTGGTTTGGTGATTCCCCCTTGGCT
CTTTTTGGCTTACATCAACTAATAGAATATGGAAAGAAGTCTGGGAAAAAAGCAGGAGATTGGTATGGAC
CAGCTGTGGTTGCTCACATTTTAAGAAAAGCAGTTGAAGAAGCAAGGCATCCTGATTTACAAGGAATAAC
TATTTATGTTGCACAAGATTGTACAGTTTACAATTCTGATGTAATTGATAAACAGAGTGCTTCCATGACT

TCTGATAATGCAGATGACAAAGCTGTTATTATTCTAGTTCCTGTTAGACTTGGTGGAGAAAGAACCAACA



CCGACTACTTAGAATTTGTGAAGGGTATTTTAAGCCTGGAATATTGTGTGGGTATTATTGGTGGCAAACC
TAAACAGTCATATTACTTTGCTGGATTTCAAGATGACAGTTTGATTTACATGGATCCTCATTACTGCCAA
TCTTTTGTAGATGTCAGCATAAAGGATTTCCCTCTTGAGACATTCCACTGCCCTTCTCCCAAAAAGATGT
CTTTTCGAAAAATGGATCCCAGCTGTACAATAGGATTTTACTGTCGAAATGTTCAGGACTTCAAACGAGC
TTCTGAAGAAATCACCAAGATGCTGAAATTTTCTTCTAAGGAGAAATATCCCTTATTTACTTTTGTAAAT
GGTCATTCCAGAGACTATGATTTTACATCTACTACAACCAATGAAGAAGACCTTTTTTCAGAGGATGAAA

AGAAACAATTAAAAAGATTTAGCACGGAAGAGTTTGTCTTGCTTTAA

>|cl|NM_032885.6_cds_NP_116274.3_1 [gene=ATG4D] [db_xref=CCDS:CCDS12241.1] [protein=cysteine
protease ATG4D isoform 1 precursor] [protein_id=NP_116274.3] [location=188..1612] [gbkey=CDS]

ATGAACTCAGTGTCGCCGGCCGCCGCGCAGTACCGGAGCAGCAGCCCGGAGGACGCGLGLLGLLGGLCeaG
AGGCCCGCAGGCCGCGGGGTCCCAGAGGCCCAGACCCCAACGGCCTGGGGCCTTCCGGAGCCAGLGGLCC
CGCTCTTGGCTCTCCCGGGGCTGGCCCGAGTGAGCCGGACGAAGTGGACAAGTTCAAGGCCAAGTTCCTG
ACAGCCTGGAACAACGTCAAGTACGGTTGGGTGGTTAAAAGCCGGACCAGCTTTAGCAAGATCTCCAGCA
TCCACCTCTGTGGCCGCCGCTACCGTTTCGAGGGCGAGGGTGACATACAGCGTTTCCAGCGGGACTTTGT
GTCCCGCCTGTGGCTCACATACCGCCGGGACTTCCCGCCCCTTCCTGGGGGCTGCCTGACCTCGGACTGT
GGCTGGGGGTGCATGTTACGCAGCGGCCAGATGATGCTGGCACAGGGCCTTCTGCTGCATTTCCTGCCCA
GAGACTGGACATGGGCCGAGGGCATGGGCCTGGGCCCCCCTGAGCTGTCAGGGTCAGCCTCTCCCAGCCG
GTACCATGGGCCTGCCCGCTGGATGCCCCCACGCTGGGCCCAGGGTGCCCCTGAGCTGGAGCAGGAACGC
CGGCACCGGCAGATTGTGTCCTGGTTCGCCGACCACCCCCGGGCCCCCTTTGGCCTACACCGGCTGGTGG
AGCTTGGGCAGAGCTCAGGCAAGAAGGCAGGTGACTGGTATGGGCCATCGCTAGTGGCACACATCCTCAG
GAAAGCCGTGGAGAGCTGCTCCGACGTCACCCGCCTGGTGGTGTACGTTTCTCAGGACTGCACAGTGTAC

AAGGCGGATGTGGCACGCCTGGTGGCCAGGCCAGACCCCACAGCCGAGTGGAAGTCTGTGGTCATCCTGG



TGCCCGTGCGACTGGGTGGCGAGACTCTCAACCCCGTGTATGTGCCCTGCGTGAAGGAACTCCTGCGTTG
CGAGCTGTGCCTGGGCATCATGGGTGGGAAACCGCGACACTCACTGTACTTCATTGGCTACCAAGATGAC
TTCCTGCTGTACCTGGACCCTCACTACTGCCAGCCCACTGTGGATGTCAGCCAGGCCGACTTCCCCCTGG
AGTCCTTCCACTGCACCTCGCCCCGCAAGATGGCCTTTGCCAAGATGGACCCAAGCTGTACCGTGGGCTT
CTATGCTGGAGACAGGAAGGAGTTTGAGACACTCTGCTCAGAGCTGACCAGGGTCCTCAGCTCCTCCTCA
GCCACAGAGCGGTACCCCATGTTCACCCTGGCCGAGGGCCATGCTCAGGACCACAGCCTGGACGACCTCT
GCTCCCAGCTCGCCCAGCCCACACTCCGGCTCCCTCGCACAGGGCGGCTCCTCAGGGCCAAACGCCCCAG

CTCTGAGGACTTTGTGTTTTTATAA

>lcl|NM_004849.4 cds_NP_004840.1_1 [gene=ATG5] [db_xref=CCDS:CCDS5055.1] [protein=autophagy
protein 5 isoform a] [protein_id=NP_004840.1] [location=294..1121] [gbkey=CDS]

ATGACAGATGACAAAGATGTGCTTCGAGATGTGTGGTTTGGACGAATTCCAACTTGTTTCACGCTATATC
AGGATGAGATAACTGAAAGGGAAGCAGAACCATACTATTTGCTTTTGCCAAGAGTAAGTTATTTGACGTT
GGTAACTGACAAAGTGAAAAAGCACTTTCAGAAGGTTATGAGACAAGAAGACATTAGTGAGATATGGTTT

GAATATGAAGGCACACCACTGAAATGGCATTATCCAATTGGTTTGCTATTTGATCTTCTTGCATCAAGTT

CAGCTCTTCCTTGGAACATCACAGTACATTTTAAGAGTTTTCCAGAAAAAGACCTTCTGCACTGTCCATC

TAAGGATGCAATTGAAGCTCATTTTATGTCATGTATGAAAGAAGCTGATGCTTTAAAACATAAAAGTCAA

GTAATCAATGAAATGCAGAAAAAAGATCACAAGCAACTCTGGATGGGATTGCAAAATGACAGATTTGACC

AGTTTTGGGCCATCAATCGGAAACTCATGGAATATCCTGCAGAAGAAAATGGATTTCGTTATATCCCCTT

TAGAATATATCAGACAACGACTGAAAGACCTTTCATTCAGAAGCTGTTTCGTCCTGTGGCTGCAGATGGA

CAGTTGCACACACTAGGAGATCTCCTCAAAGAAGTTTGTCCTTCTGCTATTGATCCTGAAGATGGGGAAA

AAAAGAATCAAGTGATGATTCATGGAATTGAGCCAATGTTGGAAACACCTCTGCAGTGGCTGAGTGAACA

TCTGAGCTACCCGGATAATTTTCTTCATATTAGTATCATCCCACAGCCAACAGATTGA



>lcl|NM_006395.3_cds_NP_006386.1_1 [gene=ATG7] [db_xref=CCDS:CCDS2605.1] [protein=ubiquitin-
like modifier-activating enzyme ATG7 isoform a] [protein_id=NP_006386.1] [location=45..2156]
[gbkey=CDS]

ATGGCGGCAGCTACGGGGGATCCTGGACTCTCTAAACTGCAGTTTGCCCCTTTTAG