SUPPLEMENTAL INFORMATION

Primers used for cDNA cloning from HeLa RNA:

Forward 5’-ATGATGCAGGAATCTGCGACAGAG-3’

Reverse 5’-TCATTCCAGATCTTCAGATAAAGGCTCTTC-3’

Forward flanking T7 promoter sequence added by 2 step PCR:
5’-GATCTTAAGGCTAGAGTACTAATACGACTCACTATAGGgaatacaagctacttgttctttttcgactcgagaattcGCCACC ATGATGCAGGAATCTGCGACAGAG-3’
[bookmark: _GoBack]
Reverse flanking His tag, terminator, and PolyA sequence added by 2 step PCR:
5’-
tattacgccagccggatccAAAAACCCCTCAAGACCCGTTTAGAGGCCCCAAGGGGTTATGCTAGttttttttttttttttttttttttttttttGTAGCAGCCTGAGTCGttattaATGATGATGATGATGATGTTCCAGATCTTCAGATAAAGGCTCTTC-3’

In vitro linear template sequence (hFOXP2):
GATCTTAAGGCTAGAGTACTAATACGACTCACTATAGGgaatacaagctacttgttctttttcgactcgagaattcGCCACCATGATGCAGGAATCTGCGACAGAGACAATAAGCAACAGTTCAATGAATCAAAATGGAATGAGCACTCTAAGCAGCCAATTAGATGCTGGCAGCAGAGATGGAAGATCAAGTGGTGACACCAGCTCTGAAGTAAGCACAGTAGAACTGCTGCATCTGCAACAACAGCAGGCTCTCCAGGCAGCAAGACAACTTCTTTTACAGCAGCAAACAAGTGGATTGAAATCTCCTAAGAGCAGTGATAAACAGAGACCACTGCAGGTGCCTGTGTCAGTGGCCATGATGACTCCCCAGGTGATCACCCCTCAGCAAATGCAGCAGATCCTTCAGCAACAAGTCCTGTCTCCTCAGCAGCTACAAGCCCTTCTCCAACAACAGCAGGCTGTCATGCTGCAGCAGCAACAACTACAAGAGTTTTACAAGAAACAGCAAGAGCAGTTACATCTTCAGCTTTTGCAGCAGCAGCAGCAACAGCAGCAGCAGCAACAACAGCAGCAACAACAGCAGCAGCAACAACAACAACAACAGCAGCAACAACAGCAGCAGCAGCAGCAACAGCAGCAGCAGCAGCAACAGCATCCTGGAAAGCAAGCGAAAGAGCAGCAGCAGCAGCAGCAGCAGCAACAGCAATTGGCAGCCCAGCAGCTTGTCTTCCAGCAGCAGCTTCTCCAGATGCAACAACTCCAGCAGCAGCAGCATCTGCTCAGCCTTCAGCGTCAGGGACTCATCTCCATTCCACCTGGCCAGGCAGCACTTCCTGTCCAATCGCTGCCTCAAGCTGGCTTAAGTCCTGCTGAGATTCAGCAGTTATGGAAAGAAGTGACTGGAGTTCACAGTATGGAAGACAATGGCATTAAACATGGAGGGCTAGACCTCACTACTAACAATTCCTCCTCGACTACCTCCTCCaacACTTCCAAAGCATCACCACCAATAACTCATCATTCCATAGTGAATGGACAGTCTTCAGTTCTAAGTGCAAGACGAGACAGCTCGTCACATGAGGAGACTGGGGCCTCTCACACTCTCTATGGCCATGGAGTTTGCAAATGGCCAGGCTGTGAAAGCATTTGTGAAGATTTTGGACAGTTTTTAAAGCACCTTAACAATGAACACGCATTGGATGACCGAAGCACTGCTCAGTGTCGAGTGCAAATGCAGGTGGTGCAACAGTTAGAAATACAGCTTTCTAAAGAACGCGAACGTCTTCAAGCAATGATGACCCACTTGCACATGCGACCCTCAGAGCCCAAACCATCTCCCAAACCTCTAAATCTGGTGTCTAGTGTCACCATGTCGAAGAATATGTTGGAGACATCCCCACAGAGCTTACCTCAAACCCCTACCACACCAACGGCCCCAGTCACCCCGATTACCCAGGGACCCTCAGTAATCACCCCAGCCAGTGTGCCCAATGTGGGAGCCATACGAAGGCGACATTCAGACAAATACAACATTCCCATGTCATCAGAAATTGCCCCAAACTATGAATTTTATAAAAATGCAGATGTCAGACCTCCATTTACTTATGCAACTCTCATAAGGCAGGCTATCATGGAGTCATCTGACAGGCAGTTAACACTTAATGAAATTTACAGCTGGTTTACACGGACATTTGCTTACTTCAGGCGTAATGCAGCAACTTGGAAGAATGCAGTACGTCATAATCTTAGCCTGCACAAGTGTTTTGTTCGAGTAGAAAATGTTAAAGGAGCAGTATGGACTGTGGATGAAGTAGAATACCAGAAGCGAAGGTCACAAAAGATAACAGGAAGTCCAACCTTAGTAAAAAATATACCTACCAGTTTAGGCTATGGAGCAGCTCTTAATGCCAGTTTGCAGGCTGCCTTGGCAGAGAGCAGTTTACCTTTGCTAAGTAATCCTGGACTGATAAATAATGCATCCAGTGGCCTACTGCAGGCCGTCCACGAAGACCTCAATGGTTCTCTGGATCACATTGACAGCAATGGAAACAGTAGTCCGGGCTGCTCACCTCAGCCGCACATACATTCAATCCACGTCAAGGAAGAGCCAGTGATTGCAGAGGATGAAGACTGCCCAATGTCCTTAGTGACAACAGCTAATCACAGTCCAGAATTAGAAGACGACAGAGAGATTGAAGAAGAGCCTTTATCTGAAGATCTGGAACATCATCATCATCATCATtaataaCGACTCAGGCTGCTACaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaCTAGCATAACCCCTTGGGGCCTCTAAACGGGTCTTGAGGGGTTTTTggatccggctggcgtaat
Table S1. Pseudrandom DNA oligonucleotide library covering at least one instance of every possible 8mer.
	oligo #
	sequence

	1
	CGCGCAATTGCAATGCAAAAAACGTAGCGCAGGTGTGAGTACCCTCGTACGGTTACTCCGGCGGTATGAC

	2
	CGCACGGTTAAGACTAGCGCCAGCATAGACCGGAGGCGTAAACACTGCATCCGCCCTCCGGCGGTATGAC

	3
	CGCATCCGCCCGCCTTCAATGCGGCCTGAACGAGGGGCCAGATGTGGGTGGTCGTCTCCGGCGGTATGAC

	4
	CGCTGGTCGTTTCCTGCTATACTTAAGGAGGAATACGACACACGTCGGCACAAGGCTCCGGCGGTATGAC

	5
	CGCCACAAGGTCATCAAGCTACCCACCTAGCACAGTGCCGGCTGTCGGCGTATGGCTCCGGCGGTATGAC

	6
	CGCCGTATGGCAGATCGTCGGGCTGTAAAGGTGTAGTTCAACAGTTTTCTGTGAACTCCGGCGGTATGAC

	7
	CGCCTGTGAACACCGTGCACAGGGCTAAGATGGACTGCCCCACGAGTGAAGGAGGCTCCGGCGGTATGAC

	8
	CGCAAGGAGGGCGACACGGTCGTCAGGATGGTGGACAAGTAATTCGATGCTAACACTCCGGCGGTATGAC

	9
	CGCGCTAACACCGGCCAGGCAAAGCGTGTTTTAACGCTAGCATCATATTTGAAGGCTCCGGCGGTATGAC

	10
	CGCTTGAAGGTTAGCTGTGACTTCGCCCCCTGTGGAGGGGCTACTGATTTACGTACTCCGGCGGTATGAC

	11
	CGCTTACGTAATTACGTCGTCGCCACGGCGAGAAAAAAGTGGGCAGTAGACATGACTCCGGCGGTATGAC

	12
	CGCGACATGAAGCGCGTTCATGCATGCATCCTACCCATCTGAAAGTCTACAGCGGCTCCGGCGGTATGAC

	13
	CGCACAGCGGTATTGTAACCAGCTATTGCTTAAGGTGGAGATTTCAATAAGTAATCTCCGGCGGTATGAC

	14
	CGCAAGTAATAACGTAAGTCGTCCACCTAAGTACACGGAAATCTAACCGGTACCCCTCCGGCGGTATGAC

	15
	CGCGGTACCCGTCTTACAGTCCCGGAAAGCGGTACAGGACGCCGATACTCGCGCGCTCCGGCGGTATGAC

	16
	CGCTCGCGCGGTCATAATCCGTAATGAGTGGTAGCTGTTCTTAGAACCCTCTCTGCTCCGGCGGTATGAC

	17
	CGCCTCTCTGCCAGCCCTAGTTAAGGTCTAAATCTCGCATTTTGCCAATACAATCCTCCGGCGGTATGAC

	18
	CGCTACAATCTAGGACACATTTAGAAGGCCATATCCTCGTTGGCCTACTGTTAGCCTCCGGCGGTATGAC

	19
	CGCTGTTAGCCAACTGCGTTCGAACGTTCCACGGTTGGAATTATAAGCTAGATGGCTCCGGCGGTATGAC

	20
	CGCTAGATGGTGTGACAGCCAGAAATCGGGCAACGCACGCTCGGGCGTAATGCGGCTCCGGCGGTATGAC

	21
	CGCAATGCGGGTGTGGCTATATGTTTAGGCTATAGCTATGAGGGACTCGCCCGTGCTCCGGCGGTATGAC

	22
	CGCGCCCGTGGGAATCGCTGAGCCCCGGTTGCACACACTCAACGGGAAGTGAGCACTCCGGCGGTATGAC

	23
	CGCGTGAGCAGGATGCGTTCAAGCCCGCGGCCGAACTTCCGTAACCACTATTTCTCTCCGGCGGTATGAC

	24
	CGCTATTTCTATACCGAATGCTCCTGGGTTTCTTGACTCTATCGGCTTCCGAGGACTCCGGCGGTATGAC

	25
	CGCCCGAGGATCATACACGGCCAGAATTAAGATGAATCACTAGCCACCTCCTGCGCTCCGGCGGTATGAC

	26
	CGCTCCTGCGGGTCCTCACACTCGATTCGTATACTACCTTACAGCAGATGACTGGCTCCGGCGGTATGAC

	27
	CGCTGACTGGCTAGCGCACTAATCGCAGAGTGTCGCGGTACGACTTCGGCTGTTCCTCCGGCGGTATGAC

	28
	CGCGCTGTTCCTAGACTATATTTGGAGACCGCATAGTCGATAGTATCTGGTTGGCCTCCGGCGGTATGAC

	29
	CGCGGTTGGCGTGTGTGTCTAATGCCATGGATACCAGTTAGTCATTCAGTTCCAACTCCGGCGGTATGAC

	30
	CGCGTTCCAAATTGAACAACTATAGGTTGGACATTCTTCCGGTTGGGGCTTAGTTCTCCGGCGGTATGAC

	31
	CGCCTTAGTTACCATCGCCCGGTTTTAAGCGCGGATCATTACATGAGCGTGGAGACTCCGGCGGTATGAC

	32
	CGCGTGGAGAAGTACTTAAGTCGAGTATTTCCACAGCTCCGACGCGACGTGAGTACTCCGGCGGTATGAC

	33
	CGCGTGAGTAATACCATCTCCAATGGCCGAAGATCTGGGGATTCTATGTGCCCATCTCCGGCGGTATGAC

	34
	CGCTGCCCATATTCCGCATAACGGCCTTGGTGAGCTTCATACTTTCGGACAATCGCTCCGGCGGTATGAC

	35
	CGCACAATCGAACCGCCCCTTTACCGCGGTATACCATGGTACCAAGCCTGCTCCCCTCCGGCGGTATGAC

	36
	CGCTGCTCCCCTCCGCGTGATGATTGGATTCATGCCGACCCTGCCAAGACCCGCCCTCCGGCGGTATGAC

	37
	CGCACCCGCCACGTCGTAGTATCGTTCAACGTCTTATGTTCTGTAGAGGGTAACACTCCGGCGGTATGAC

	38
	CGCGGTAACATGCCTACTAGTACTACGGCCGTACGGGCATAAACTTTAACATTGCCTCCGGCGGTATGAC

	39
	CGCACATTGCTCTCCGAAGAGCGATGCAGACATAGTGTATCTATCGAGCGTTACCCTCCGGCGGTATGAC

	40
	CGCCGTTACCGCTAGCGCTAAGTTGGTCCGTAGTCATGTCGTACGATCGTGCAATCTCCGGCGGTATGAC

	41
	CGCGTGCAATGACTCTCCACAAGAGGTCACATTCGTGTACCCGGGTACCCCTGATCTCCGGCGGTATGAC

	42
	CGCCCCTGATAATGCCCAACGTCAAACTCCCGCTACGGCGAAAATATTCTCATTTCTCCGGCGGTATGAC

	43
	CGCCTCATTTAGCGCGTGTGCAGGAGACGTCTAGACGCATGCGCATCCCTTACCGCTCCGGCGGTATGAC

	44
	CGCCTTACCGGGGTTCATAATGATATCGCTAAACCACCTATGTCGGTTGACAAACCTCCGGCGGTATGAC

	45
	CGCGACAAACTTCGCTTTTCACTCCTCTCGACCACTAATATGGAGTGATCTCTCTCTCCGGCGGTATGAC

	46
	CGCTCTCTCTAGAAAACCAGGATGAGTTATCTCGGACCCTGTACGTATAGAGAAGCTCCGGCGGTATGAC

	47
	CGCAGAGAAGTCCATATACAAAATTCATTCACGTCATGTTGTCGCACGGTTCTCCCTCCGGCGGTATGAC

	48
	CGCGTTCTCCAGTCAATTCCTGTGGCAAGTCACCCTACCCGCGATGGAGGCGGCCCTCCGGCGGTATGAC

	49
	CGCGGCGGCCTCTTTGAGATCTAAGTCACGTGCGCTCCAAGGTGATAACGCCTTGCTCCGGCGGTATGAC

	50
	CGCCGCCTTGTCCGTACGCCTAAAAGTTAGACTAACGGCGATCCACCGAAATTATCTCCGGCGGTATGAC

	51
	CGCAAATTATCTCCCACCGCGGAAGCGCATCGATAGCCTTGATACGCCAGGTTACCTCCGGCGGTATGAC

	52
	CGCAGGTTACTAGTCCACTACGGTAGTACGAGCACTTGCTTTTCTCCCCGCGGAGCTCCGGCGGTATGAC

	53
	CGCCGCGGAGATATCAACCTAAATGCCAATGTAAGGCGACGCGTGCCAAGTGCGCCTCCGGCGGTATGAC

	54
	CGCAGTGCGCGGGTCATTTAAGGATCTAAACGTCGATCAACCGCGCAAACGAGCTCTCCGGCGGTATGAC

	55
	CGCACGAGCTAAGCCGGACGGCCGATCGAGAGTATTATGCATCGAGGACCTAAACCTCCGGCGGTATGAC

	56
	CGCCCTAAACTAGATTATAATTATCCGTATTAAGTGACCATCTTCTACTCAGTTTCTCCGGCGGTATGAC

	57
	CGCTCAGTTTTGCCCTGCCCCCGCTTCCAGCTCGTGGTTAATCGCTAGCTCTAGACTCCGGCGGTATGAC

	58
	CGCCTCTAGAGCTCTAATCATTAGCATTTTCCTCCGACCATCGGCAGTTTTAAACCTCCGGCGGTATGAC

	59
	CGCTTTAAACCGAAGAAGGTACTATTACGTACTCCCAGAGTCTTTCCCCGAGAACCTCCGGCGGTATGAC

	60
	CGCCGAGAACCTCTTCCCTTTCCTATACAACTAAGTAGCGCGAACTACGATTGAGCTCCGGCGGTATGAC

	61
	CGCGATTGAGTCCTTCAGCGTTCTTCAGACCATCCGGAGCTAACAACTCGAAAGTCTCCGGCGGTATGAC

	62
	CGCCGAAAGTCAATGCAGATCCCGCAGCACGTTATAACGCGTTAACGTTAAATTGCTCCGGCGGTATGAC

	63
	CGCTAAATTGCTTTAAGAAGCCCTTAAAAGCCAGGCGGTCTGGAGCTACGTGTTTCTCCGGCGGTATGAC

	64
	CGCCGTGTTTCTTCGTTAGCAACACGTGCTCGGTACATGTCTCGAACAACAGTAACTCCGGCGGTATGAC

	65
	CGCACAGTAACGTCGGAAGGCGATCAATGCTTCATCTCTCCGGCGTACCATGAAGCTCCGGCGGTATGAC

	66
	CGCCATGAAGTACGGCGCGCCGCGCGGCATTTGACTTGGTCTTACGAGAATTGGCCTCCGGCGGTATGAC

	67
	CGCAATTGGCTACGAGGAGAGTGTGCTTTTATAAATATTTCGATACAGACTGCCGCTCCGGCGGTATGAC

	68
	CGCACTGCCGGCATGCCGCTGATCCAAGCCAGTTGGGCGAACTCCAGTGGCACGACTCCGGCGGTATGAC

	69
	CGCGGCACGATTGCAAGGTCCGGAGGTTCCTGGGAGAGTTCGATCGCCAGTGGATCTCCGGCGGTATGAC

	70
	CGCAGTGGATTCTGTACCATTTTCGTACGTTAGAGGGCCGATATTTCACTGACCACTCCGGCGGTATGAC

	71
	CGCCTGACCACGACATATGCCCCTGGTTCAGCAGAATCTGCGTGGACGCCTTTAACTCCGGCGGTATGAC

	72
	CGCCCTTTAAGCCAAATGGGAGACTCCTCCGGCCCTAATACAGTGATACAAATCGCTCCGGCGGTATGAC

	73
	CGCCAAATCGGCGACCATTGCATCCCCTGAATTACGAAACTTAACAAGGTTCTGTCTCCGGCGGTATGAC

	74
	CGCGTTCTGTGTCAAACGAAAGTTTCCGGACACTAGCGTGGTTGTGTACTACACACTCCGGCGGTATGAC

	75
	CGCCTACACAAAGGGCACCGCAATGCTGAGCACTGAATTCATGAACTCCGGCATTCTCCGGCGGTATGAC

	76
	CGCCGGCATTGGCTCCAATTTTATGTCGCGCAGAATTTTAACAGCCACGTACAATCTCCGGCGGTATGAC

	77
	CGCGTACAATTCTGTTCACGACAGACCTATCACGCATGATGCACGCGATAAGCCGCTCCGGCGGTATGAC

	78
	CGCTAAGCCGTCCCTTATTGTGCTATAATAACTTCGTCTACCTATCGGACATCCCCTCCGGCGGTATGAC

	79
	CGCACATCCCCGATGGATATTGGGACTGGATAGGGAATAGTATGTTGGTAGTCCCCTCCGGCGGTATGAC

	80
	CGCTAGTCCCTTGGAAGGCTCTCTCGTCTTAATCGAGATTAGGCCTAGGCCAGCCCTCCGGCGGTATGAC

	81
	CGCGCCAGCCGCCGAATGGGTAAACGTTAGGTAATCGGGGGAGAGACGTAGAGCCCTCCGGCGGTATGAC

	82
	CGCTAGAGCCTACCATCCAGGACTCCTTTCATATCTTTCCATTCTATATTCGACGCTCCGGCGGTATGAC

	83
	CGCTTCGACGTGCACCTTCCCTAAGTCTGGACTACTTCGAGTCGATGTGGCGAGCCTCCGGCGGTATGAC

	84
	CGCGGCGAGCGAGTGGGCCAAGTTAGCCGTGCGGCTGCTAGTGGGAGGGTGGGAACTCCGGCGGTATGAC

	85
	CGCGTGGGAACCGCTACTCTGATACACAGCCTTAACACTGGCCTTATTCTCTCGCCTCCGGCGGTATGAC

	86
	CGCCTCTCGCAGTCAAGTTATGATTCCGAGCGGGAAAGCCACTGATCCTTTGATTCTCCGGCGGTATGAC

	87
	CGCTTTGATTGAATGGATTCGCAGTAGGAGGGTCTTAGCAGTTTGTTGAAATGTTCTCCGGCGGTATGAC

	88
	CGCAAATGTTTCATTCTTGGTAACCTTTCTCTGTCCGGCCTCAAATAAGAACGGCCTCCGGCGGTATGAC

	89
	CGCGAACGGCGGACTAATCTATCTCTGTAGGTCAACCTGCCGAGATCTTTGTAAGCTCCGGCGGTATGAC

	90
	CGCTTGTAAGCGTAAGAAGGAGAATGTGCGTCAATTTAGTATCCTGAATAACACTCTCCGGCGGTATGAC

	91
	CGCTAACACTCATGAAGGATAAAAACTAATGTTAGCGCAACGTACTATCTTATGCCTCCGGCGGTATGAC

	92
	CGCCTTATGCAGTTACTTTTACAGACACTCCTATTCCGGTGTGGAATTTCTCTTGCTCCGGCGGTATGAC

	93
	CGCTCTCTTGGCCAGTCTTATTCCGTAGCTAACTCTGACTCACGCGCGGGCAGCTCTCCGGCGGTATGAC

	94
	CGCGGCAGCTAAACTGGGTACAATAATCTCTTGAATGTCACTACGTCCAGTAGATCTCCGGCGGTATGAC

	95
	CGCAGTAGATCTTAACGTATATACGCGCGTTGCGTCTTTTGCGGTTCTTACACTCCTCCGGCGGTATGAC

	96
	CGCTACACTCACAAATCAGCTTAAGTTGACAGGAACTTGAAGTATATTATGGACACTCCGGCGGTATGAC

	97
	CGCATGGACAACGTGTGGAGTGCGAACCCCATACCATAGTGACCCCGACTGAGGTCTCCGGCGGTATGAC

	98
	CGCCTGAGGTTGCGAGAATGACATGTCGACACAGTCCAAATGAACTAGCGAATCTCTCCGGCGGTATGAC

	99
	CGCCGAATCTCCTTGATCGGATGCGGGCCTTCGATCATGGTTGTAAAACCCACCGCTCCGGCGGTATGAC

	100
	CGCCCCACCGTTCGATGGGGCTCCGTCGCCGCACTTTATGAGCTGAGGAGCAGATCTCCGGCGGTATGAC

	101
	CGCAGCAGATAATCGATAAAAGAAGGGTGGCATCAAACTTATTAGTTGGGACCTTCTCCGGCGGTATGAC

	102
	CGCGGACCTTAGGGTTAAAAGGGGTGCCCGGTCTGTGACGCCCGCTCTCGGTCCGCTCCGGCGGTATGAC

	103
	CGCCGGTCCGATGGGCAGGACCTGGTTGAGGTCAAGCCACCGCTAACCATATAACCTCCGGCGGTATGAC

	104
	CGCATATAACGCTGCGTAACAAGTATTGTTCAGTGGAAGCAGACCCACCCGGAAGCTCCGGCGGTATGAC

	105
	CGCCCGGAAGGTCTGCCGTTAATAAAAAGGACGGAACGTAATCAGTTTACTTGGGCTCCGGCGGTATGAC

	106
	CGCACTTGGGACATACTGTATCATGTGATGTCCTCGGCACCAAGCTGTCCTTGAGCTCCGGCGGTATGAC

	107
	CGCCCTTGAGTTAACATCCATACGGAGCATCTCCTCTAGTAGTGGTGCTTGACAACTCCGGCGGTATGAC

	108
	CGCTTGACAATTATATACAGCAACCTGTCCGTGCAGTATTTGCCACTCACGGCAGCTCCGGCGGTATGAC

	109
	CGCACGGCAGTGATCGTGATTCTGGTCTCCCTTTTCCATATGCTGCATATTATTACTCCGGCGGTATGAC

	110
	CGCATTATTAGAAGTCTATCTGCGCATACAGCCGCGGCCGCAAACTCTACCTGGTCTCCGGCGGTATGAC

	111
	CGCACCTGGTAAGGCCCCCTCAGAATTCGGACGTTTCTCAGTTGGACCCAGGTTGCTCCGGCGGTATGAC

	112
	CGCCAGGTTGTCCTACGGCAATAGAATTCACACTACGAACATGTCGCCGGCGCCGCTCCGGCGGTATGAC

	113
	CGCGGCGCCGACGCTCGTGTCACAGTAAGTCCCCGTCACCCCCATGAATATACGGCTCCGGCGGTATGAC

	114
	CGCTATACGGAAAGTTCGTGGATCTCGTCCCATGAGAACCACAGTTCGCAACGAACTCCGGCGGTATGAC

	115
	CGCCAACGAAATACGATTCGCCACCGATTGTAAACCAAGGAACCATTATCCCCCCCTCCGGCGGTATGAC

	116
	CGCTCCCCCCGAACTATCGCACAATTTTCAAGCAAACAATGACCGGATGACCCACCTCCGGCGGTATGAC

	117
	CGCGACCCACGTCTTTAGGTATTTTGTCTTTGATGAGTCATGACGTCAGTTGAGTCTCCGGCGGTATGAC

	118
	CGCGTTGAGTTCCGGTACAAAGTGACAGTCGAACGTCGCACCCGCGGGCGCCCACCTCCGGCGGTATGAC

	119
	CGCCGCCCACTGAGATTCTCGGTATGTTAAGAGCACTAGGGTGCGCACGCGTGACCTCCGGCGGTATGAC

	120
	CGCGCGTGACGGAAGCTACATAGACACCGCATTTGGTGTCACTCACTTGAACAGTCTCCGGCGGTATGAC

	121
	CGCGAACAGTACCTGCGAAGGTCAGTTTGCTCAAGAGCCGACTCTACGAGACGTTCTCCGGCGGTATGAC

	122
	CGCAGACGTTTTGTGGCCCAAATGTAGAGTACACTAACGCACACCACGCCGCGAGCTCCGGCGGTATGAC

	123
	CGCCCGCGAGTGCAAAACGGGATAAGAATAGACCCGTGACATCGTCCAACATCCCCTCCGGCGGTATGAC

	124
	CGCACATCCCATGTAACCCCTGGGGTAGTGATGAAAGTGCCCGCCAAACGCTCAACTCCGGCGGTATGAC

	125
	CGCCGCTCAAGTTTTTTTACCGTTGCGGCTCTGCGTTTCCCTCCCGTGGTATGCACTCCGGCGGTATGAC

	126
	CGCGTATGCATATGCAAGGAGTATATGAGACTACGAGCTCGAGCGAAATGAGTCCCTCCGGCGGTATGAC

	127
	CGCTGAGTCCGGACGTCCGTCAGGGGGAGGCCCCAGCCACCCAGGGCACTCGAACCTCCGGCGGTATGAC

	128
	CGCCTCGAACGAAAAAAAATTCGGGCTACAGGATGTAAATTAATTAAGTTACGGGCTCCGGCGGTATGAC

	129
	CGCTTACGGGCGTTCCATGTTGCGGGTATCATCCGCACTATAGAGCTTCGATATGCTCCGGCGGTATGAC

	130
	CGCCGATATGGGTTTGTTCGCTTATCCGAAGCTGTAACTTCATAGCACGGCACCCCTCCGGCGGTATGAC

	131
	CGCGGCACCCATGATGGTCCGCTTGCCTCGTTAGGCTTTAAAGCTTTGTTTGTTTCTCCGGCGGTATGAC

	132
	CGCTTTGTTTCAGTATAGTTACAACAAGGGTCCCGGTCCTGTGAAGGTCGTGGCACTCCGGCGGTATGAC

	133
	CGCCGTGGCAGCTGTTGGTTGCAACGTTGTAAGGATTTTTTCAGTTGCTATGCGCCTCCGGCGGTATGAC

	134
	CGCTATGCGCCGAAAGGAAACCAGTCTGAACTTTTCTTAGTGAGATGAGTATGGTCTCCGGCGGTATGAC

	135
	CGCGTATGGTTCGTCTTTCGCACAGGCTTATGGATAAACATCTGATAAGGACGATCTCCGGCGGTATGAC

	136
	CGCGGACGATTACAAGTGGTCTCATTAAAGAGGGACCCCTCCCCAGCAACTTGATCTCCGGCGGTATGAC

	137
	CGCACTTGATTAAGGTTCAACTTCACCTATAAGAAACGGAATTTTCTTGTGACTACTCCGGCGGTATGAC

	138
	CGCGTGACTACTACTTTCACAAAGAATTCCGCTACCTAGGTACCTAGTAGATGGACTCCGGCGGTATGAC

	139
	CGCAGATGGAACACGCACGGGAACAAGTTGATTTAATAGCAGTCCTTGGGAACGCCTCCGGCGGTATGAC

	140
	CGCGGAACGCTCTTGTTGAGTACTGCCGCATATATACCCCTAGGTGACACTTGTCCTCCGGCGGTATGAC

	141
	CGCACTTGTCGAAAATCTGCTTGCTGGTACCGAACAATGTGCACATGTGTGTGAACTCCGGCGGTATGAC

	142
	CGCGTGTGAACGCCACAATCCGGATCCGAGTAGCTTAAACTATAACTGCTGGTTCCTCCGGCGGTATGAC

	143
	CGCCTGGTTCCCGGACCACGGACTACGCTGCCGGAAGTCCGCGCGCGCCAATAGCCTCCGGCGGTATGAC

	144
	CGCCAATAGCCGGTCTTCGCCTTTGGATCCTAAGTGAATCCCGATTCTAAAATGGCTCCGGCGGTATGAC

	145
	CGCAAAATGGCTCGTGCCTGAAATACAAAGCGGGACTTCAGATCATCTAATTACTCTCCGGCGGTATGAC

	146
	CGCAATTACTGGCCCAGCGGACAGTTAAGCTTGGAATCCGGGAGGTAGATATTCGCTCCGGCGGTATGAC

	147
	CGCATATTCGGAGCAGTATCGATCAGCTAGACATATTGTCGTTTTACGGAGTGCCCTCCGGCGGTATGAC

	148
	CGCGAGTGCCTATGCAGGCAATGCCACTTCTTAGGCCCGAAAGCGCGCGAAGGAGCTCCGGCGGTATGAC

	149
	CGCGAAGGAGTTCCCTGGGACAGGGCGTGCGGTCGAGGATTTATGATCTCGAGCACTCCGGCGGTATGAC

	150
	CGCTCGAGCACCCTTACGTCTGAGGTCTCTATTCGATCTTTTCCGTCGTAAGGTGCTCCGGCGGTATGAC

	151
	CGCTAAGGTGTGCTACATCCCGTACTCATTCTGCCGAAGGAAGGAATGACGTTCTCTCCGGCGGTATGAC

	152
	CGCACGTTCTTTTTTTGGTATTTCTTCAAGATCCTGGGGACCGATAGCAAAATTGCTCCGGCGGTATGAC

	153
	CGCAAAATTGCGTGCTAGCCTACATGAATGATGAGAAGTTCCGCTCCCTTGACGACTCCGGCGGTATGAC

	154
	CGCTTGACGAGTGGCGTCTCGATGGAAATGGAGTCGTGCCGTACACGCCCCCGGTCTCCGGCGGTATGAC

	155
	CGCCCCCGGTCAAACACCGCGTTTGAGTCGCACTTCCGCACAAAGTCCCTAACACCTCCGGCGGTATGAC

	156
	CGCCTAACACGCCTTCGCTCTATCACTCAAATCGTACTCTTCCAGGTCATGATGACTCCGGCGGTATGAC

	157
	CGCATGATGACAATACATACATGCAGAGTTTTCAGACGAGCAGTTCCTATTGCGGCTCCGGCGGTATGAC

	158
	CGCATTGCGGGCTCGAGTCCATTTGAGAATTATCGGCAACGGCCAATTAGAATAACTCCGGCGGTATGAC

	159
	CGCAGAATAAAGGGATCCGGAACACTGACATAGCGTACTAAGTGCTGTTCATGGCCTCCGGCGGTATGAC

	160
	CGCTCATGGCCCGGAGCCTTGTTCGTTGGGATTTGGCCCGCTTAACAGAACTCCCCTCCGGCGGTATGAC

	161
	CGCAACTCCCATATGTATCCAGCGCTATTCACCGGGGAACACCCAAGAAATTAGGCTCCGGCGGTATGAC

	162
	CGCAATTAGGTGATCATAGGCCTCCTATAAAATAACTAGCCTGGGCCGAAATGGGCTCCGGCGGTATGAC

	163
	CGCAAATGGGGGGTCAAAGTCACTGAAGACAGACGCACGTTGGCTCGCTTCTTCACTCCGGCGGTATGAC

	164
	CGCTTCTTCACGATACGTTTCCGTTCTCTCTCATAGATGCTGTAGGGCGATCTAACTCCGGCGGTATGAC

	165
	CGCGATCTAACTACGTGGTCTGGGATCTTCCGCCCCCACGGAACCAAAATCTATACTCCGGCGGTATGAC

	166
	CGCATCTATAGATATCTGTGGTCACGCCTCATACGCGCCAGGGACATGTGGTGCACTCCGGCGGTATGAC

	167
	CGCTGGTGCAGGCTGTCTACCGCTCGACAGGTACCCAAACACGAGTAACACGACACTCCGGCGGTATGAC

	168
	CGCCACGACACCTCCATAAAGAGACAGGTCAAAACGCGAACCGTATACCCTGCAGCTCCGGCGGTATGAC

	169
	CGCCCTGCAGACTCTAGCCAAGGTTTGATTTGCCGCAGGTTAGGCGCTATACACACTCCGGCGGTATGAC

	170
	CGCATACACACTGGACTGGCATTCAGACAGTGAAGATTGGAGTCTATACTCGGGGCTCCGGCGGTATGAC

	171
	CGCCTCGGGGGTTTGGTTATATTTACCATACACAAGGAGCGATCGGTGACAGGTGCTCCGGCGGTATGAC

	172
	CGCACAGGTGCTGTCTCAATCCACGTCAAGACCGACCTAGGACGGCGGTGTGCACCTCCGGCGGTATGAC

	173
	CGCTGTGCACTTAACCCATTTAACACGGTGAAAACCCGTGGATGTCAGGTGACGCCTCCGGCGGTATGAC

	174
	CGCGTGACGCATTTACTCCTGTCCAGAGGTATGAACAAAACTTACCAACTGTTACCTCCGGCGGTATGAC

	175
	CGCCTGTTACGGCATCAGGGCTTTGGTTTGGGCGGGCTGCTTGTTTACCAATTGTCTCCGGCGGTATGAC

	176
	CGCCAATTGTCTTGAAAGAACATCACTTCAACCTTACTAAAAATTGAGCACGAATCTCCGGCGGTATGAC

	177
	CGCCACGAATACACATGCAACTGTCTCGTCAGAAAGAAAGTCGTGATCCCACGCACTCCGGCGGTATGAC

	178
	CGCCCACGCAACTGGGCAGCAATCGAGCCAGCTCACGGTGGTAAGACTTGACAGACTCCGGCGGTATGAC

	179
	CGCTGACAGATGCAGCTCGATCCTCCGCTTCTCTCAAACTGGTCAATACAGCTGGCTCCGGCGGTATGAC

	180
	CGCCAGCTGGGATAGTCCAATGAGCGCGTCTTCGGGTAAGTACTAGTTCGAATGTCTCCGGCGGTATGAC

	181
	CGCCGAATGTACCTCACCAGCATCCGTTCCAAGTCTGACCAATTCCCTCGCCTGCCTCCGGCGGTATGAC
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	CGCTACGTGCGAGACCAACGTTTTAGATTAAATACACCCATCCTTGTCTTAGATGCTCCGGCGGTATGAC
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	CGCTTAGATGTGAGAATCGCGTCCGCAGGCTATGGTTGATGAACATTACTACAGCCTCCGGCGGTATGAC
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	CGCCTCTGGCGGCAGGGATCAAGTAAGCGCCTCCCGCGCCCGCAGTGGAGCACTCCTCCGGCGGTATGAC
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	CGCAGCACTCTAAGCCATTGACACTGTGTTTTTCACGGTATTCTTCTTTCGATGACTCCGGCGGTATGAC
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	CGCTCGATGACGCCGGGGCGCGAATGCCTTTTGGACGGATGTTCGCATACCTGAACTCCGGCGGTATGAC
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	CGCACCTGAATCAAAATCCGGCCGAGTACCTAAGGGTAGCGCTCAATGTATCTTACTCCGGCGGTATGAC
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	CGCATTATAAATGTTATTAATCTTACGGTTGCGCACAGACGTGTCTAGTTCTACACTCCGGCGGTATGAC
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	CGCTTCTACACCGCTTGGCTCTGATCTCAGGGCGAGCCGCGTTCGCTCCCGTAAGCTCCGGCGGTATGAC

	210
	CGCCCGTAAGCCGCCATTAGGGTAAATCCCGTGTAGACAATGCTACACTTGCACACTCCGGCGGTATGAC

	211
	CGCTTGCACATACTTGAAACAGTATAATTAGCGTGTCGTCGGACTGAAGGCCTGACTCCGGCGGTATGAC

	212
	CGCGGCCTGATATAGGGACAAGAATATCCGTCATCTCCCTGGTATGATTGTGACCCTCCGGCGGTATGAC

	213
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	CGCTTGGGTTCAATATGCGCTCACAGCGAACCACCGCACACGGGTAAAGTTGCAACTCCGGCGGTATGAC
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	218
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	CGCACGCATGTTCTAGAATTCTCCGGAAGCAACATAACTGAGGCCACACGCTGAGCTCCGGCGGTATGAC

	221
	CGCCGCTGAGTAACGGACCGGACAAAGAGCGGCCTTCCTGGACTCACTGTTTAACCTCCGGCGGTATGAC

	222
	CGCGTTTAACTTCTGGACGAGCGCAATTGTATCGCTCGGTCGAAGCATCACTGGACTCCGGCGGTATGAC
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	CGCCACTGGATGACGTATGGGTGGGCACGGAGACATTCCTACTTGTATACCTGCACTCCGGCGGTATGAC

	224
	CGCACCTGCATGCGCCAGATATGCGTAGTAGGGATGATTCAACTATGACTGTGCCCTCCGGCGGTATGAC
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	CGCCTGTGCCCTACTCTCTATCTTTTAATCGGTACTTAAATTATTGCGCGCGTACCTCCGGCGGTATGAC
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	CGCCGCGTACGTAGAACAAGCCTTTTACCCCGTCTCAAAATAGAGTTGTGCCAACCTCCGGCGGTATGAC

	227
	CGCTGCCAACCGCAGTCGGCAGCATTACTTTAAAATCGTGTCCTGGTAGGAACGCCTCCGGCGGTATGAC

	228
	CGCGGAACGCAATCGCCGACTATTGTTGATCCACAGTCTGGTACACCGGGTCCAGCTCCGGCGGTATGAC

	229
	CGCGGTCCAGTTACGACAACCGAGTGTTGAGAACTTGCCTTCGGTGAGTTGTCGACTCCGGCGGTATGAC
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	CGCTTGTCGATAATACAACACGAAGACATGCTGGGTTCCGATAAACGCCCACCGACTCCGGCGGTATGAC

	231
	CGCCCACCGACGAGAAAGTGGAATAACTGTTCCGTACTGACAATCACTCTTCGTACTCCGGCGGTATGAC
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	CGCCTTCGTAGCTGCGGATCTATTTATTCACAGCCGTAATCCCGCCCGAACGCCTCTCCGGCGGTATGAC
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	CGCAACGCCTGGTGCCATATGAATGGTAGCGTCCATTGCTATTCTACGCTTCGCTCTCCGGCGGTATGAC
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	CGCCTTCGCTGGGGTTAACACAACAGGCTAATTCTTCATGCGGACTGCAAACGGACTCCGGCGGTATGAC
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	238
	CGCTTACGATACATCATGTCAAGGCGCATTTCACCTTTCCGCCATGATTCGCGGCCTCCGGCGGTATGAC

	239
	CGCTCGCGGCTAGTCGACTAGTCGTATCGCATTAAGTAGGTCGCGCGTCCCTCGGCTCCGGCGGTATGAC

	240
	CGCCCCTCGGCTCATTAGTCACTAGACTCGGCTTAACCTGAGCTATGTGTAGAGACTCCGGCGGTATGAC

	241
	CGCGTAGAGAGGCGGGGCGGCCCTGTAGAAGCACGCTTCTAACCTCGTCCGCGTCCTCCGGCGGTATGAC

	242
	CGCCCGCGTCTATATACTGGTGCTGAAACCATCTGGAATGTATGGCCGGGCAATGCTCCGGCGGTATGAC

	243
	CGCGGCAATGAAATCGCCCAGAGCGTCTTAGGAGCTAGGGCCCGAGTTACATCTCCTCCGGCGGTATGAC

	244
	CGCACATCTCGAAGACTACTCGCTGATAGGGGGGTTCTTGTTAGACGTGATCGGTCTCCGGCGGTATGAC

	245
	CGCGATCGGTCTAACGGGACGACGAAAACGGTCGGTTAGTTATATAGCATGCTAGCTCCGGCGGTATGAC

	246
	CGCATGCTAGCAGGTAGTGGGGTTGATTCCCCACCGGATCGTAGGGCCTTGCAGGCTCCGGCGGTATGAC

	247
	CGCTTGCAGGACAATGGAAGTGTATAACAAGCTAGCCGTATCATACTCCCTGTATCTCCGGCGGTATGAC

	248
	CGCCCTGTATCCTAGCAATATCAGAACACGGGGAGTGCACTAGTGGCTGCGAACGCTCCGGCGGTATGAC

	249
	CGCGCGAACGACCGAAAGATGATGCCCAGCACTCGGCGCGTCGACAAACATTGTACTCCGGCGGTATGAC

	250
	CGCCATTGTATGTCGAATTGCGACCCGGACATAATAGTCCCAGTGGTATTCGGCCCTCCGGCGGTATGAC

	251
	CGCTTCGGCCTAGACCGTTCAAACAAGTCTAGAGTTAAGAATCTAAGGGAGGTGCCTCCGGCGGTATGAC

	252
	CGCGAGGTGCTTTGGGACGCACCAGAAACCAATCTGCAGCACATATAAAGCGTATCTCCGGCGGTATGAC

	253
	CGCAGCGTATAACTCTTCTTATGACATCAGTTAGCACTCACCATCACCGGTAGGGCTCCGGCGGTATGAC

	254
	CGCGGTAGGGCTCAACCTCTCCGTTAGGGTGTCAGCCATATAGGCAAAAACTCCGCTCCGGCGGTATGAC
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	CGCAACTCCGAGCAACAAGTGACGATTCTTTCCGATCGTTAGTAGAGGCGATATACTCCGGCGGTATGAC
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	CGCCGATATAGCGGATGTCTGGCCATCTTGACCGTTAAACGCGCACAAGACCAGCCTCCGGCGGTATGAC

	257
	CGCGACCAGCGCACATAACGCGATGAACGTATGACACCGAGCTTCCTATGGGGAACTCCGGCGGTATGAC

	258
	CGCTGGGGAAAATTAAATTCCCCGCTAGAATTACCTCTCGTGAAAGATTGTCGCGCTCCGGCGGTATGAC

	259
	CGCTGTCGCGAGAACGTACACTTAAACCAGCCCGTCGACGTCGACCCACAATTGACTCCGGCGGTATGAC

	260
	CGCCAATTGAGTGCCAGTACCACTTCGGACTTTAGCGTATCTCCAGCTAAGAATGCTCCGGCGGTATGAC
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	CGCAAGAATGGTCTCTCAGCGGAAGGACATGAGATCGTGTAGTGAAAGCCGACGGCTCCGGCGGTATGAC
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	CGCCCGACGGATTGCGCATTGCTGTCAGACGGTCAGAGCTCCGCCAGCCAGTGCCCTCCGGCGGTATGAC
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	CGCCAGTGCCAAATTTCATGGAGGATGTCGCATATGAGTTGATAAAGCATCCTTTCTCCGGCGGTATGAC

	264
	CGCATCCTTTTCGCATGCCAAAATTACAGCGATCACCAACAATCTCATCCGTAGGCTCCGGCGGTATGAC

	265
	CGCCCGTAGGTGAGACCCCCACTGTAGATGCGATTTAGTTAGTATGGGAACATCTCTCCGGCGGTATGAC

	266
	CGCAACATCTACGTGACACACTTAGCTTTGGAATATTCGCGAATAGGGCTAGTAACTCCGGCGGTATGAC

	267
	CGCCTAGTAAATTCGCGTGTATCGGATACCGGTCGGATTTAACCGAGATTCCCGACTCCGGCGGTATGAC

	268
	CGCTTCCCGACTACCTCGAGAAGAGGCAGGGGGTCGGGGCGACCCTACTTTATACCTCCGGCGGTATGAC

	269
	CGCTTTATACCTCAAGAATCCGTTGACTGTTTTTGTCACCACGGTGCGGCCCATACTCCGGCGGTATGAC

	270
	CGCGCCCATAGTCACCTTCGAATAAGTGGCGCACGGATCTTAGTAGTTCTTAAGCCTCCGGCGGTATGAC
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	CGCCTTAAGCGTCTAAGCTGCTGCTCTCGCCAGCGCCGCTCAACAGACGGCGACTCTCCGGCGGTATGAC
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	CGCGGCGACTTTATTAGGTAGTTTACCTATGAGTGAGACACTGATGACGATCCTGCTCCGGCGGTATGAC
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	CGCGATCCTGTGTGACGTGTTCAACCGGTGGAAAGTGTTCGCGATTGTGTCTTTTCTCCGGCGGTATGAC

	274
	CGCGTCTTTTCTGCCCGTCAAAGGCAGGATCAATAATGACGGCATTAACCTTATACTCCGGCGGTATGAC

	275
	CGCCCTTATATATATCCACGCCTGATCAGCTGAGATACAAGGTGGTACGAAGGACCTCCGGCGGTATGAC

	276
	CGCGAAGGACGCTTGGACGTTAACAGGAGCTCCGGAGTGACCGGTTTCCAGGCTTCTCCGGCGGTATGAC

	277
	CGCCAGGCTTCTATTCAACCCAAGCGCGACGCCCTTCAAGCGTTCGTGCGGGCAACTCCGGCGGTATGAC

	278
	CGCCGGGCAAGACACCCCTGCGAGTGAGTTACGTATTTTAATGTGGCCAGCAGCACTCCGGCGGTATGAC

	279
	CGCAGCAGCACCGCTCAGTGCAGAGACCCTGGGCGCAGACTTCGTGGTGGGTGACCTCCGGCGGTATGAC
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	CGCGGGTGACCTTTTTGGATTGCTCCTTTAATATAAATTCTTACTCGAGGGTCACCTCCGGCGGTATGAC

	281
	CGCGGGTCACGGAAGACGGAATGAGCATTAGTGATCCAGACAACGCGGGACGCTCCTCCGGCGGTATGAC

	282
	CGCGACGCTCAGCTACTGGTTATTTGTCTCTCTTTCGTAGAAATGACGAGCCCTGCTCCGGCGGTATGAC

	283
	CGCAGCCCTGCTGCCATTGTACTTCGTTTTTAAGTCCGTAAGGACCGCAACTCGTCTCCGGCGGTATGAC
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	CGCAACTCGTCCTCTAATAGAAAAGGTATATGTCCACTCTGGTTTGTAGTTTGGTCTCCGGCGGTATGAC

	285
	CGCGTTTGGTGGGCTTTCTGCAATGTACTCAGAGAGTGAATACTGGCTCACTCTGCTCCGGCGGTATGAC

	286
	CGCCACTCTGTTGGGTAACGGTGTCCATGGGTCCGTGTGAAACCTGTAGGATCACCTCCGGCGGTATGAC

	287
	CGCGGATCACATCCGGCAATTTGACGCCTACGGGTGTACATTTCGTCTGTAGCAGCTCCGGCGGTATGAC

	288
	CGCGTAGCAGCATGGGTTGTGGGGTCCTTGCTGTGTTATAGCTAGCTAGAAGACGCTCCGGCGGTATGAC
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	CGCGAAGACGATCATATATCGGAGATCCCCCGCCGGAATGTGGGGATAGCCGCATCTCCGGCGGTATGAC
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	CGCGCCGCATGCTGACGATGATTTCCTTCAACACGGAGGGTATCGGGGTGGGGCTCTCCGGCGGTATGAC
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	CGCTGGGGCTGACCATGGAAGAAGTCATTAACATGGGGTAATGCCTGTGTACACGCTCCGGCGGTATGAC

	292
	CGCGTACACGTGTACAGTACATCTGCAAATGGCATAAGCGCTAGACTGACTCGTCCTCCGGCGGTATGAC
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	CGCACTCGTCTCACACAACTAGAACGCACTTATCTCTAGGGGGCATCCAACGTAGCTCCGGCGGTATGAC
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	CGCAACGTAGGTCTACCCAATTCGGTCTGCGGTCAATCTCTCGGAACGAAGCAAACTCCGGCGGTATGAC

	295
	CGCAAGCAAAGACTTTACGGGTAGTCTACTCGAATCTACGATGGACCGTCATGGGCTCCGGCGGTATGAC

	296
	CGCTCATGGGCATGCTCAAATTTATTTCCTCTTAAGGGGTAACCGCACTGTACGCCTCCGGCGGTATGAC

	297
	CGCTGTACGCACGAGATTGGGATCCACTATGCATTCCTGCGCGGCCTATTTTAGTCTCCGGCGGTATGAC

	298
	CGCTTTTAGTCCTCAGGCAGCTCTGGCATAGTAGTACCCGATGTGCCTAGTATCACTCCGGCGGTATGAC

	299
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	300
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	303
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	304
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	306
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	308
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	CGCCTCCAGCGTATTTGGGTTAGGAGAAGGATGAACTGATACCGACAAATCTACACTCCGGCGGTATGAC

	313
	CGCATCTACACTAGTCTCCTTTTGCTTTGACAACTACTGTGGGCTGCCCTGAAAGCTCCGGCGGTATGAC
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	319
	CGCAGATTGCTTGCCGTGTTTAGTGACGTCGCCCGCGTCGTCAAAATTTCGAGAACTCCGGCGGTATGAC
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	CGCCCTAGGCTTACCTGCCTATTGGTTGGGCTTACTCATACCGGCTTGTAGAATGCTCCGGCGGTATGAC
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	CGCTAGAATGCCGAGCGCGCAGCCTATTAATTGTAGTGTCTTCTCAAGATAAACTCTCCGGCGGTATGAC
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	CGCATAAACTGCAGTACTGTCTTACTACTGAACGCTACATTGTCACATCGTTAACCTCCGGCGGTATGAC
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	CGCCGTTAACCATCGATTTGCGTGTGAGCCCGTAGCCTCACATTAGCGCCGGGCTCTCCGGCGGTATGAC
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	331
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	CGCCACTTACTCTAAAGAGCTACTTTGCTAGTATAGGGTTGACGTCTTCACAACCCTCCGGCGGTATGAC
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	CGCCACAACCTCCCATCGCAGTTCTCCCTAAAATTTAGGCCACGAGAAGCAATGACTCCGGCGGTATGAC
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	CGCGCAATGATTCTCTAAACTCTTAATGGAGCTTGACGGAGGCATTGAGAAAATCCTCCGGCGGTATGAC
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	CGCGAAAATCAATGGATCGATCGATTCTGACTATTCGGGGTTATGAGGAGGATAGCTCCGGCGGTATGAC
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	CGCAGGATAGTAATTTCCTGACTTCCCCTGTCAGCGAAAACAACGGACATGGTAACTCCGGCGGTATGAC
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	CGCATGGTAAGCACATGACAGAAACTGGAGGCTTCAAGGAAAGTCCAGCTGCTCGCTCCGGCGGTATGAC
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	CGCGCATACTACAACCTTGATGCGTATTCTGGAAGTTAGTTGCCAGGCCGACCGCCTCCGGCGGTATGAC
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	349
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	CGCGAGCTTCTTTATAGAAGAACAATTCATCCATCATTAAGGCATGACCGTGGGCCTCCGGCGGTATGAC
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	CGCCGTGGGCGAGGAAGCATAGGACTTATGCGATCATTCCCAGAACTTCGATGTACTCCGGCGGTATGAC
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	CGCCGATGTAAGCAAGAGAGTTTCTTTAGTACCGCCGAGGTCTTATCATCGGCCACTCCGGCGGTATGAC

	354
	CGCTCGGCCAAGCCGCGCTCTCAGGCGAAACATCAGCGCAGTCCCTGTTAGTAATCTCCGGCGGTATGAC

	355
	CGCTAGTAATAGGGTAGTAGACGTCCCCTCGCTCTGAAGGTATTGCATGGAATCGCTCCGGCGGTATGAC
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	CGCGGAATCGAAGAGGGTCCATGACTTTAATCCGCGTACCCATAGACTAGGATGGCTCCGGCGGTATGAC
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	CGCAGGATGGACAGTCACCGCCTCAAGCGAATTCCAGTACGTCGAGGGAGAGGCCCTCCGGCGGTATGAC

	358
	CGCAGAGGCCTGCTTTACCACACACCGTCCATAGGCTTGCAACGCCTCTTGCCTGCTCCGGCGGTATGAC

	359
	CGCTTGCCTGTTCCAATCGTTGTCAGAACTGACAGAGCCTGAGCCTTACGCACCCCTCCGGCGGTATGAC

	360
	CGCCGCACCCCGTGAGAACAAAGGTCCTACACTGCCATCAGGTCGATCTAGACCTCTCCGGCGGTATGAC

	361
	CGCTAGACCTCTACCCCTCGGTCTCGAGTTCGTATCAGCTGCAGTGGTTTGAGCGCTCCGGCGGTATGAC

	362
	CGCTTGAGCGAATACGTGTGCTCCGGTGCGTTTTCATCCCGCGAGGTTTACTCGGCTCCGGCGGTATGAC

	363
	CGCTACTCGGTAGGAGATAGCCCATGCACGGGTGAAAGGGCGCACTCGTAGGCAGCTCCGGCGGTATGAC

	364
	CGCTAGGCAGCACTGTTGGAAGTAATCAATTGCAGGCGCCCGTCTAAAAGGTTCGCTCCGGCGGTATGAC

	365
	CGCAGGTTCGGCTAGATTCACCTCAGGTGTCTCTAGCATATCAAAAAGAGGTGATCTCCGGCGGTATGAC

	366
	CGCAGGTGATTTGGGGTATGACTTGAGACTTCAAAGTTATCCCTTCCGTTGGGGGCTCCGGCGGTATGAC

	367
	CGCTTGGGGGGCCACGCCAGCTTTAGTTCTCTACGGGACAATTCGTGGGTGTGTTCTCCGGCGGTATGAC

	368
	CGCGTGTGTTCATTCGGAATTGTGTAAGCCAGACCTGGCCAGCTGGCCCTTCGTCCTCCGGCGGTATGAC

	369
	CGCCTTCGTCAGTATTAAACACACGAGACTCAACCGTTATTCTTTTCGATTTCCACTCCGGCGGTATGAC

	370
	CGCATTTCCAGTGCTACGGTCCCGCCGTGCAAGGGGAACTGTTTGCCGTCCACTGCTCCGGCGGTATGAC

	371
	CGCTCCACTGTTCGCCGGTAGCAGGCAGTTAGGATGACAGGCCGTCTATGAAACGCTCCGGCGGTATGAC

	372
	CGCTGAAACGATAAATTGGCGTAAGTAAGGAAGCGACAAAGTTGAGGATGCCTAGCTCCGGCGGTATGAC

	373
	CGCTGCCTAGAGCACGCGCCCAAGTCCCACGTTGACGGCTATAAATCTAGAATCTCTCCGGCGGTATGAC

	374
	CGCAGAATCTTTTGAGGAATGGCTGGATCTTTAGCCAGGGTAGGCGACAGATAACCTCCGGCGGTATGAC

	375
	CGCAGATAACGGAACTAACACTTGGATTAAGTCAGCGTACCTACCTGATTTCGCACTCCGGCGGTATGAC

	376
	CGCTTTCGCAGAAGCGCTCTAGCTCGAATTCAATGGTGGTATATTTCTGTTGCATCTCCGGCGGTATGAC

	377
	CGCGTTGCATTTGCGCCCGACCACATATCGTTACCAGCGTCTCAGTACTATAGCTCTCCGGCGGTATGAC

	378
	CGCTATAGCTTAGTCTGCCCTTCTATGGTCCCACTGGTTCTGAGCAATTATTATCCTCCGGCGGTATGAC

	379
	CGCTATTATCCAGGGATGTGGACGTGACCTAACAATCAGGCTGCTCCAAAGTGTCCTCCGGCGGTATGAC

	380
	CGCAAGTGTCGTTACGTTTGGGGACGGTAACCCTGATTCCTCGGGGCTTGCCCTACTCCGGCGGTATGAC
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	CGCTGCCCTATGGCGATAACGACCCATAACTATCCATTTAGTGGCCAAACCTGGACTCCGGCGGTATGAC
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	CGCACCTGGACCTTCTCTTAGTCGAATGCGCTATCAATCACCCCTAACTTATCAACTCCGGCGGTATGAC

	383
	CGCTTATCAATTCAAAGGGGGGCTATTTGTGCTCATGGTCGACTTTGCGAATGTTCTCCGGCGGTATGAC

	384
	CGCGAATGTTACGTGCCATTCGATTACGCGGGGGGGCACGCTGTTAGATAATGTGCTCCGGCGGTATGAC

	385
	CGCTAATGTGCTAATAGGTTTTTGAAGCTTCGAAGAATCAGACTCCGGGGGGCGCCTCCGGCGGTATGAC
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	CGCGGGGCGCCGGCTCTAGTTAGGCCGGCTAGGACTCGGTGGTGCCCAGATAGTCCTCCGGCGGTATGAC
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	CGCGATAGTCGTGGAAAAAGATGGGCGTGAGATAGTTGCACGCCGAACAGCGGAGCTCCGGCGGTATGAC
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	CGCGGGTTACTGAGCTGCTTTTGGCGCTCTGTGCCGGACTAGCACCGTTGATGGCCTCCGGCGGTATGAC
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	CGCTGGGAGCACGGAATCTTGTTCACCAAAAGTACGACGCAAGTGATATCATATGCTCCGGCGGTATGAC

	395
	CGCTCATATGACAAATTTGCAAAGAAGTAGATTACTAGGAAGTATGGCGGTCACCCTCCGGCGGTATGAC

	396
	CGCGGTCACCTCCGAAACACTTCGTATGGTGTACTGCAATCATTCGTCGGCCAGTCTCCGGCGGTATGAC

	397
	CGCGGCCAGTTCCGAAGGTTCCCTCTAGATAACCTACATACGGCCTACCTCAGCGCTCCGGCGGTATGAC

	398
	CGCCTCAGCGCGTAGCATAGCCCTTTTTTGTAACAAATTGGGGATCAGAATGCGTCTCCGGCGGTATGAC

	399
	CGCAATGCGTAATTTGATGGAAGGGCTGTTGTCCCCCATCAATTAAAGCTATGGGCTCCGGCGGTATGAC

	400
	CGCCTATGGGACCGGCAGATGGAGAAAGCGATGTCTATTGGATCTGGATTGTTCCCTCCGGCGGTATGAC

	401
	CGCTTGTTCCGACTTCTGCCTTATCCTGTTTTAGTTGAGATGCAACGAGACCTTTCTCCGGCGGTATGAC

	402
	CGCGACCTTTATCCCATCATAGAACACCAGAGCCCGATCTATACAGGAAGTTGCCCTCCGGCGGTATGAC

	403
	CGCAGTTGCCGGCCAAAACTACTCTAGTGTGTTAGAGTTCCACATACACCAATGGCTCCGGCGGTATGAC

	404
	CGCCCAATGGGCTGGGCGGCGGAACGGCCGCTGGCCGCTTATACCGCCAAGATATCTCCGGCGGTATGAC

	405
	CGCAAGATATCCCCTTACACGGTAATCATATCGGGCGAATATTGTGTTGTTGCCACTCCGGCGGTATGAC

	406
	CGCGTTGCCATTAAATGCTGTCGTCATACTGAGGATAATCTGTGTGTTGATTAGTCTCCGGCGGTATGAC

	407
	CGCGATTAGTACAACAGATCGCGCTGCAATAGTAAGCATAATTGGACCTGCTTGACTCCGGCGGTATGAC

	408
	CGCTGCTTGAGATATATCGCGCGATACTTTGTTGCGTTGAAGCGAAAGTGAAGTCCTCCGGCGGTATGAC

	409
	CGCTGAAGTCAACTACAGGCCCAGTGAACATACAGGTGATGCGCCCCTCATCCAACTCCGGCGGTATGAC

	410
	CGCCATCCAAGAGCATGTAGTCGTTGGTTAGGTTTCTCGACTGATGGTACTTCCCCTCCGGCGGTATGAC

	411
	CGCACTTCCCTGATCTGGCTATGTATGCCAAGGCGAGCAAGAACTTTGGCGTCCGCTCCGGCGGTATGAC

	412
	CGCGCGTCCGACACCATGACATTGACGGTGGAGCGACCAGTAAAGGCACACCCCCCTCCGGCGGTATGAC

	413
	CGCCACCCCCCCCTCTATAACCGCCAGGCTCGCAAAATAAACCTTCCAGTCTATTCTCCGGCGGTATGAC

	414
	CGCGTCTATTTCCGCAAGAAGGCAGTAAAAACATCCTATGTGGCTTATTTTCTGACTCCGGCGGTATGAC

	415
	CGCTTTCTGAACGTTTGTTAGTGAACCGGCGTGTCATGAGAGTTACCTGGGATGACTCCGGCGGTATGAC

	416
	CGCGGGATGACTTATAACCCAGACGACTAATACCCCGAGCCGATCAGTTGTAGGGCTCCGGCGGTATGAC

	417
	CGCTGTAGGGTATTTATACAATAGATGGGGATGAGCCTCATGTTATGCTATCACCCTCCGGCGGTATGAC

	418
	CGCTATCACCGCTGCTTCAATTAGGAACCCTGCGCCTCAGGAGGGAGTCTTGCTACTCCGGCGGTATGAC

	419
	CGCCTTGCTAGAAACAGGGGCGATAGGCGGCGCCATGTGCAGATATTACTGTCGACTCCGGCGGTATGAC

	420
	CGCCTGTCGAACCCTTCATCAGCTCCTCGGTTCCAGTTGACGCTGATTATACCCACTCCGGCGGTATGAC

	421
	CGCATACCCAGCCTAGTTGGCAACGTGACGCGTAGACACTTATGTAACGTGGTAACTCCGGCGGTATGAC

	422
	CGCGTGGTAATAGAGGAACTCGGCAAAAGCCGTAGAAGTAACGAGCATAAATGGCCTCCGGCGGTATGAC

	423
	CGCAAATGGCGCGATTTGGATAGCGGTCAGGGAGGAAGATGCCTTCACGGGCTAACTCCGGCGGTATGAC

	424
	CGCGGGCTAATAACCCGGATGCCAACATGCATTAATTAGGCTCCATGTCTGATAGCTCCGGCGGTATGAC

	425
	CGCCTGATAGTTTGTGCATGTCGGATAGCTTGGCAATTACCGCATCATTGGCCCTCTCCGGCGGTATGAC

	426
	CGCTGGCCCTCCGATCCGTACCTCGTGACGACTGTTAATTCGTTATAGGGCCATTCTCCGGCGGTATGAC

	427
	CGCGGCCATTTCAGTGTGGCGGTGGACCCCGGACGCAGCCGGGCCCATCCGTGAGCTCCGGCGGTATGAC

	428
	CGCCCGTGAGGGTGTGAAGTGCTTTCCTGGCAGCGAATGACCATTAACTACATATCTCCGGCGGTATGAC

	429
	CGCTACATATCCAGAGTTGGATCGGGTTAATTGCGGCATACGATGTTATCTTAAACTCCGGCGGTATGAC

	430
	CGCTCTTAAACGAATCAGCAACAGGACTTTTCCTTAACCAATGTGGATGATCCATCTCCGGCGGTATGAC

	431
	CGCGATCCATAGTTTTCGAAGCGATTGATGTCGATGCCGCCTGAATGTGTAAATCCTCCGGCGGTATGAC

	432
	CGCGTAAATCTGTCCCGCAAATAGAACTCGCCTAGCTAATATATTATATAAACTACTCCGGCGGTATGAC

	433
	CGCTAAACTAACGTCACCAGTCCGTTTTTGGGAGAAGCCAGCGTTGATACCACAACTCCGGCGGTATGAC

	434
	CGCACCACAAGTACAGTCTTTTTACGCGAGTTGGGTCCCCCCAGTCTCAGGTAATCTCCGGCGGTATGAC

	435
	CGCAGGTAATACTAATAGTGAGCTCGCTAATCACGCTCTCCCGGTTCTACTGACTCTCCGGCGGTATGAC

	436
	CGCACTGACTGAGTTTTGAAAACACCTTGAATCCTGCATCACAGCACAGGTGGTGCTCCGGCGGTATGAC

	437
	CGCGGTGGTGTAAAGTACCCCGGCCGTGAACGAATAAACTCGGTCAGTCCTGATCCTCCGGCGGTATGAC

	438
	CGCCCTGATCCGTTAACTTTCAACTGTAAACGACTGCCTCGAGGCCTCGAAGCCGCTCCGGCGGTATGAC

	439
	CGCGAAGCCGGGTGTCCGCGAGCCCCCATATATTGACTATCACAAGGGATTAGTTCTCCGGCGGTATGAC

	440
	CGCATTAGTTAACCGGGTATTCATAGTACATGGATCCGTCTCCCCAAGACATCATCTCCGGCGGTATGAC

	441
	CGCACATCATTTATTGAGTTTCGAGGGCATCGTACAGAGTATCTTTATCTATATGCTCCGGCGGTATGAC

	442
	CGCCTATATGACCTATACCCGTTCCTGCCGGGGAGGAGCCGTCGAACATAGGCGCCTCCGGCGGTATGAC

	443
	CGCTAGGCGCCTATAGGCTCGTTCCCGCGGTCGTGCTGGTCATGTACAGGCTGAACTCCGGCGGTATGAC

	444
	CGCGGCTGAAAGGCGCGTTAGGAAGAGACTTAACTTGTCTGTGTTCGAAGTGAAACTCCGGCGGTATGAC

	445
	CGCAGTGAAACTTCTTGTACGGGGGCTGCACTTGATGGTTCTTCGCAAGGAATAGCTCCGGCGGTATGAC

	446
	CGCGGAATAGCTTCAGGAGCGTGTAGCGAAGAGAGGACTTGTACAATTGTTATGGCTCCGGCGGTATGAC

	447
	CGCGTTATGGAACCCGGTCGCTAGGGGCTTCGCATCGCCAAATAATGCGCGTAACCTCCGGCGGTATGAC

	448
	CGCGCGTAACTAGTTAACTGAAGCGTCACTCGAGTACTCCAGATAAAACGCTGTGCTCCGGCGGTATGAC

	449
	CGCCGCTGTGCGGGAATTAAACTTGTGCAAATATCCCGAACCCACTTCCTCTCCTCTCCGGCGGTATGAC

	450
	CGCCTCTCCTTAGAGCGTATGCGGGGCCATAAACCATTCCAATATGGTCTTTCATCTCCGGCGGTATGAC

	451
	CGCCTTTCATGACGAAACAATCGTCGCTCGTTGTGCTTCGGTAAACCGGACGAACCTCCGGCGGTATGAC

	452
	CGCGACGAACTGGTTGTTAACATGTTGACTACACTCGTTTTCTTTTGGGTCAGTACTCCGGCGGTATGAC

	453
	CGCGTCAGTAAGAGACCGGTCGACCGGCCGGCCCCACAGAGAGCTATCGTATAGTCTCCGGCGGTATGAC

	454
	CGCGTATAGTATATCGTGGTAGATGAGGCCCTTTAAATTTCCCCTCAACATCGATCTCCGGCGGTATGAC

	455
	CGCCATCGATGCATCTAGATCTATGTCCTAAGGCTTAAGCTTATTGGGTGGACTTCTCCGGCGGTATGAC

	456
	CGCTGGACTTAGCCGGGGGTGCAGCTAGCAACGATCTACCGGATAGAATACAAGACTCCGGCGGTATGAC

	457
	CGCTACAAGAGACGAATCTGGACCGCCCGTTAAGGGTTATCAGCAGTCATTTGCCCTCCGGCGGTATGAC

	458
	CGCATTTGCCTCATTCAAAAGGGTAAGGAGTGGAAACGGTAGAGCGGATAACCGTCTCCGGCGGTATGAC

	459
	CGCTAACCGTTCCCTACACCCCATTGCCAGACGTCGTGCGATCCGACGGTCGCATCTCCGGCGGTATGAC

	460
	CGCGTCGCATTCCACCACCCGAATCGGCTGCAGCTGCGTTGTTCTGCTTACGAAGCTCCGGCGGTATGAC

	461
	CGCTACGAAGCCTTGGGTATGGTCGTAAAGGAACTACCACATCAGATATAGAGTACTCCGGCGGTATGAC

	462
	CGCTAGAGTATAAGGCTAAAACCACGTGCAAAGTTTTAGGAATCGTGGGAGTCGACTCCGGCGGTATGAC

	463
	CGCGAGTCGAGCATCAGCCAGCACCCAAAGTCTGTGGACAGACTCATAAGTACGCCTCCGGCGGTATGAC

	464
	CGCAGTACGCCATGCAGCCTTGCCATAGCGGGCTATACGGCAGCCGTGACTAGTTCTCCGGCGGTATGAC

	465
	CGCACTAGTTTTACTTAGAGGTAGCACCCGGTACTCCTCGAACCAATTACGGGGTCTCCGGCGGTATGAC

	466
	CGCACGGGGTTTCAATGTGAAATCCCTCCATTCCCCTACATCGGCTACACACAATCTCCGGCGGTATGAC

	467
	CGCACACAATGAACGACGATGGGTTCTCTTTGCGCAATATTGCGTAGGGGCAAAGCTCCGGCGGTATGAC

	468
	CGCGGCAAAGTGCTATCCTAATGCGTTAATCTGCCTAGGGAGCTGGGCTAGGTTCCTCCGGCGGTATGAC

	469
	CGCTAGGTTCTAGGTAACAGGTTCGCCTCACCGGACCGCGAGACACAGCTGTACACTCCGGCGGTATGAC

	470
	CGCCTGTACAGACCCGAGCATTTCCGGCTCCGATGAAACTGAACCCTACGTATGCCTCCGGCGGTATGAC

	471
	CGCCGTATGCTCTCTTAAAATGATCTTTCTCATACAGTCGCGTTGACCCGTATTTCTCCGGCGGTATGAC

	472
	CGCCGTATTTACAAATGTGCCAGGGGGGAACGTCTATCAACATTTTCATACAAGCCTCCGGCGGTATGAC

	473
	CGCTACAAGCGACGCTAGATAGCGACATTGTGGACCAGTGACCTGACCCTATCGTCTCCGGCGGTATGAC

	474
	CGCCTATCGTCAACACCTATTGACGTAAAAGCGTTTACGTTGTTACCGGACTTGACTCCGGCGGTATGAC

	475
	CGCGACTTGAATACAGAGGTTTCGGCTCCCATGCCATAACGTTGATCTGCGGAGACTCCGGCGGTATGAC

	476
	CGCGCGGAGAGTAAAGACATAACACCATTCGCCGAAGCCAAGAAGCAGTTGATCACTCCGGCGGTATGAC

	477
	CGCTTGATCAATTGACAAGTCGAAACGTTTAAACTGTCATTGACCCAGTATGGAGCTCCGGCGGTATGAC

	478
	CGCTATGGAGAGAGTCCGATTTACTGAATACGGCGGCACGCCTATTCTGTCTAACCTCCGGCGGTATGAC

	479
	CGCGTCTAACCAGGCATGGCACAGGAGGCGACTCGCAATACTCCGCACCCAGCTTCTCCGGCGGTATGAC

	480
	CGCCCAGCTTACGCGTACGCTCCCAGTCACGACCAGGCTGGTGTGTACCTTTCGTCTCCGGCGGTATGAC

	481
	CGCCTTTCGTGTCGATCCCGTCATAAACGGGCACGAAGGTAATGTAGGAAGGTAGCTCCGGCGGTATGAC

	482
	CGCAAGGTAGCTCATTTGATAGTAGGACGCGGTTAGCAGGGTGGTAGGTGGCAGGCTCCGGCGGTATGAC

	483
	CGCTGGCAGGAGTTAGGTGTGTCCAGTCGCCAATCTACCCGAGATGCCGGCGTTGCTCCGGCGGTATGAC

	484
	CGCGGCGTTGAGAGGCACTTCGCACGCGGTCTTAAATAGCTAAGGTTTTATATCGCTCCGGCGGTATGAC

	485
	CGCTATATCGACGGTTAGGGCAGGCTCCTGCTTAGGAAAACCTCAAAGCCGGCTACTCCGGCGGTATGAC

	486
	CGCCCGGCTAGCCCCGCTGACGCCATTGCGATTGGGGGCCGAGGCCATTCTCTTCCTCCGGCGGTATGAC

	487
	CGCTCTCTTCTAAGCACCCCAGAGACTGTTGCGATCGTACCCGCTAATACGTCTTCTCCGGCGGTATGAC

	488
	CGCACGTCTTGAGTGGGTGCACCGGTGCACTGGGGTCTGATCGCGGTGCAGTCAGCTCCGGCGGTATGAC

	489
	CGCCAGTCAGGCGCAAGTCCAAGGAGGTTAAAGGTAAGTGAGGAGAACGCGAGGGCTCCGGCGGTATGAC

	490
	CGCGCGAGGGTTGCATACTGCCAGTTAAAGATGCGCGAAACGAACTAAGGTGAGTCTCCGGCGGTATGAC

	491
	CGCGGTGAGTCGACGATACCTGTACTAGATGTCCCCGGAACCGGATTAGAACGTTCTCCGGCGGTATGAC

	492
	CGCGAACGTTGCTTTCAGTCATGCTTCTGGTTAAACTCACGATTAGGACCATTTGCTCCGGCGGTATGAC

	493
	CGCCCATTTGTTTAGCAGCTATCTGTTACATTTAAATTTACCGGTACCGTACTAGCTCCGGCGGTATGAC

	494
	CGCGTACTAGGGATCTAGTCTGTTATGAAATGAATGCTATTTTCAGCGGTCTACACTCCGGCGGTATGAC

	495
	CGCGTCTACATAAACACCACACTTGACGCGGCCCGCCGATCCTTGCCCAATGACGCTCCGGCGGTATGAC

	496
	CGCAATGACGCGCAGTAAGGCAAACCCGACTCCGAACTCATTGCGCCGTGTGTAACTCCGGCGGTATGAC

	497
	CGCTGTGTAACTGACTACCGGGCTTCACGTGGAGTAATGGTGCTAAGGACAAGCCCTCCGGCGGTATGAC

	498
	CGCACAAGCCAATATACACCTCTGCCTGGACGGGTCCCAGCAGAGAACAGATGATCTCCGGCGGTATGAC

	499
	CGCAGATGATATACGAGATGATTAATTCATGATTATCGTGCTTGTGTCGCTGGTTCTCCGGCGGTATGAC

	500
	CGCGCTGGTTGCTTAGTATAACGGGTTCACCTGGCTCCGCTAAAAAACAAGGAAGCTCCGGCGGTATGAC

	501
	CGCAAGGAAGTCTTGTAGTCTGGCGAAGCAGGGACCAGGAGATCTCGAGAGCCCACTCCGGCGGTATGAC

	502
	CGCGAGCCCACGCCCGGGTGATCTATCAGGAATATAATCGCGGCCAACACATTGCCTCCGGCGGTATGAC

	503
	CGCACATTGCCGCTCCTAGGGTTTAACAAAAGCGGAAACACCCGATAGTGCTAGACTCCGGCGGTATGAC

	504
	CGCTGCTAGATCTGCTAGGCTAACGGTACACTCCCTTCACCCTCGGGAGGATTATCTCCGGCGGTATGAC

	505
	CGCGGATTATAGGCGAATTGAAAAAGGCGGAATCGGTTATTGTCTCCAGGCGATTCTCCGGCGGTATGAC

	506
	CGCGGCGATTACTCTGGCTCTTATGGGCGACTATACCTACTGGCGTCGTTTGGATCTCCGGCGGTATGAC

	507
	CGCTTTGGATGGGGTCGAGCCTTTAGTGTTACCACTAGAAAGACAGGCTCACGCACTCCGGCGGTATGAC

	508
	CGCTCACGCACTACTTATCCACTTACGATCAAATCTGGTCCTCTTTCCTCACCCGCTCCGGCGGTATGAC

	509
	CGCTCACCCGCTTGATATATTCTAGTAAGTTCACCCCAATAGTTGGTGTTGTCTTCTCCGGCGGTATGAC

	510
	CGCTTGTCTTCCCGGGATCCCCGCACCTTATTATTTCAAGGCACCCGACGGCAGGCTCCGGCGGTATGAC

	511
	CGCCGGCAGGCGTAGATCATGTATAATAGACGACGGCCCCGGGGCCCCTGAGGGACTCCGGCGGTATGAC

	512
	CGCTGAGGGAAGCTTAGCGTCTGATGAGCTTGGGCTAAATCCAGGTGGGGGGGAGCTCCGGCGGTATGAC

	513
	CGCGGGGGAGCTCATGATCATGATAGTGGCAGTCACACTGCTAGACGTACATAGGCTCCGGCGGTATGAC

	514
	CGCACATAGGGGTTGCCCAGGTCGTTGTTGGCGGACCGTTGGCAGTTGCCTACAGCTCCGGCGGTATGAC

	515
	CGCCCTACAGTCAGCCTCAGATCTGCAGAATAATGTACGGAGGACTCTAATGACACTCCGGCGGTATGAC

	516
	CGCAATGACACAAACGATGGCTGCCAATCAATACCCACGGCCTCGCTACTATTTTCTCCGGCGGTATGAC

	517
	CGCCTATTTTTATGGGGCCCTCAAGGGCTCCAGCATTCTCAGCACTACCGCGTATCTCCGGCGGTATGAC

	518
	CGCCGCGTATCCCCGGGACACGCATAGGTTCACATAGTAAAGTGTAACCTCTAGCCTCCGGCGGTATGAC

	519
	CGCCTCTAGCGAGTCTTAGTTTGAAATTAAGGGAAAGTAAAGCCCGAGACAACTGCTCCGGCGGTATGAC

	520
	CGCACAACTGGTGTCTGCTCAGTTCGAGCGCTCGCGAGCACATCCTTAGGCTGATCTCCGGCGGTATGAC

	521
	CGCGGCTGATTGCTACCCGGCGGCCGGCGGATACGTATACGCGATCCTATTTACTCTCCGGCGGTATGAC

	522
	CGCATTTACTTCGGTCACACGTGGGGTACAGTTAGAGCATCGCAAGAGTTCTTTGCTCCGGCGGTATGAC

	523
	CGCTTCTTTGAACTCTGTGATACGTGCTAAAATCTTCTTCTGTAAGTGCCATCGGCTCCGGCGGTATGAC

	524
	CGCCCATCGGTGCCGGGCGGCAACACAGGTAAATGGTTGGTACAACTCCGCGACCCTCCGGCGGTATGAC

	525
	CGCCGCGACCACGCACCTGGTCTGTTCCCTTGCCGGGTCACAGGGTTGGCTGCAACTCCGGCGGTATGAC

	526
	CGCGCTGCAAGATAGCAGAAGGTGTCAAGAGTGTTCAGATTGTGCACCATAGGTCCTCCGGCGGTATGAC

	527
	CGCATAGGTCGTCGAGACTTGCAAGCTTGAGTCAACCAAATCTTTACCTTGGGGTCTCCGGCGGTATGAC

	528
	CGCTTGGGGTTTTTAGAGCCACGGGGGAAACCTTTAGCTCACAACGTCGTTGATTCTCCGGCGGTATGAC

	529
	CGCGTTGATTGCGGATTTGACAGCGCGCCCTCGTCGTGGGCCGTTTGATCCGATGCTCCGGCGGTATGAC

	530
	CGCTCCGATGCTTGGTTCACGTTAATTTGGGATATGCACTGTCGTTCTTGGACAACTCCGGCGGTATGAC

	531
	CGCTGGACAAAAGTCTCCACTCGACAATGATAATCCCCGTTGGTGCTCTGAGCTTCTCCGGCGGTATGAC

	532
	CGCTGAGCTTTACATACCCTTGAACTTGGTGGCTCAGACAAACCGTAGGGAGGCACTCCGGCGGTATGAC

	533
	CGCGGAGGCACGGTACGTACGTCAGAGAAGAAAAAGTTTGCCATGAGGAACATATCTCCGGCGGTATGAC

	534
	CGCAACATATCATGGATTGGCTGTGCCTCGGGCACAAAAGAGCAAGTCGGGCCACCTCCGGCGGTATGAC

	535
	CGCGGGCCACTTTGATCATTGATGCTGCGATCTCCCGCATGTCACAAACCTCCACCTCCGGCGGTATGAC

	536
	CGCCCTCCACCAGGTTCATCTGGGACGTTGCAGGTTCTTTACAAGCTTTCAAATTCTCCGGCGGTATGAC

	537
	CGCTCAAATTCTAACATAGTTCCCAGGCGCGACTCTCGCGCACCGCCCATGTGAACTCCGGCGGTATGAC

	538
	CGCATGTGAATGGGGACTGATTGAGCTAGTACCAATCCTATCATTTGTGTGCTGACTCCGGCGGTATGAC

	539
	CGCGTGCTGACAAGACGGCACTACGCGGCGATGTGTTACGAGCCGGTGCCAGATTCTCCGGCGGTATGAC

	540
	CGCCCAGATTACCATTAGTAGGTGTCCCATTGTTAATCCTGTCTGGTGATTAAACCTCCGGCGGTATGAC

	541
	CGCATTAAACCTGAAAAGAGTGCAGGTCGCAGATGCTTAACGCCAAGGGGCCTGACTCCGGCGGTATGAC

	542
	CGCGGCCTGACCAGGGCTGATCTAATATCAATGTTGTTATTTACGCAAACCATAACTCCGGCGGTATGAC

	543
	CGCACCATAATTCGGCTTGAGCCAAACTTGCATCAACAGGTGTAACGAAACCGACCTCCGGCGGTATGAC

	544
	CGCAACCGACGCCTCGCGCTCCGAGACGGCTGGGAGGCTGCCTCCAACCCGTACCCTCCGGCGGTATGAC

	545
	CGCCCGTACCAGGCCCTGACAGTGGTGTCCTCTGCGCTCTTACATGCCCCAAGCACTCCGGCGGTATGAC

	546
	CGCCCAAGCAGTCGCAGGCACTAGATACCGCAGCCCTCGCAAGCGCTTATAAGATCTCCGGCGGTATGAC

	547
	CGCATAAGATCGCTTGGTCCATACCTAGCTTCTGAGAACGAGAACTCAGGAACAACTCCGGCGGTATGAC

	548
	CGCGGAACAACCGTCCGTATCTGTAACGGGGGTCCGCGGATATCCGAGGTGAGGGCTCCGGCGGTATGAC

	549
	CGCGTGAGGGATATAGTGTCAGGAGAAATAAGGATACCCCCGCAGAAATGTGGTTCTCCGGCGGTATGAC

	550
	CGCTGTGGTTTCGAACCTCGGGTTCGTACTGCGGAACCTACTCCGACAACGGTTCCTCCGGCGGTATGAC

	551
	CGCACGGTTCATTAGGCAATAACGAGAGTTGAAGATGTTAGTCCCCTGGAGCATACTCCGGCGGTATGAC

	552
	CGCGAGCATATTCAGATAAGAGATGTGTCAGATAGGTTAACCGGTTCGGACCAGCCTCCGGCGGTATGAC

	553
	CGCGACCAGCTTGTCGCCAGGACGGTCTCAGCCACAGTGGCGATTCATAAAAGTCCTCCGGCGGTATGAC

	554
	CGCAAAAGTCAGATTCAGCCCGGATCTGACGGGTGCATGACAACCCCCTAATTCCCTCCGGCGGTATGAC

	555
	CGCTAATTCCGGAATTCCCATTCCGACAGAAGCCGTTTAAATCGTTCGTCGCAACCTCCGGCGGTATGAC

	556
	CGCTCGCAACTACGGGGAAGGGTACCACGCGGCACTTGTGTGGCACCCTGAACATCTCCGGCGGTATGAC

	557
	CGCTGAACATCGCGCAACTTACGGCCACGTGGCCACCCCCTCGATCACAGTGACACTCCGGCGGTATGAC

	558
	CGCAGTGACAACAATGCCCCGGATAAATGCACACTAATTGCACAGCTTTGCTCGACTCCGGCGGTATGAC

	559
	CGCTGCTCGAAAAACTGGCGGGAAGGCACGTGCACGAGGCCCGTCCGATCTGATTCTCCGGCGGTATGAC

	560
	CGCTCTGATTAGGTTAGTCGGTGCATAACCGGAGTAAGGGCCGTGCCAGCTACACCTCCGGCGGTATGAC

	561
	CGCGCTACACCAGGGTTTGAATAAGCGTGGCTAAGGGGGCTTTTTAATAATCGGACTCCGGCGGTATGAC

	562
	CGCAATCGGATTACTGCATTATGCGCGCATATATGTACATGTAGATCCATCCGAACTCCGGCGGTATGAC

	563
	CGCATCCGAATCAATCCTTTAGACTGTCGCAAACACAAGATGTATATCCTGCGATCTCCGGCGGTATGAC

	564
	CGCCTGCGATATGCCGTTGAAACTCCTAAACCTAGACAGTCCTCGTGGAGGCCAGCTCCGGCGGTATGAC

	565
	CGCAGGCCAGAGATGCGGCGTTACTACGTAAGAGGTACCGCACCACGTCCCTGAACTCCGGCGGTATGAC

	566
	CGCCCCTGAAGATCAGTCTGCTAATCGGCATAATCTTGGTGTGGGAGCTATACCACTCCGGCGGTATGAC

	567
	CGCTATACCAGAGAGAGGTGCGATTCGAAATCGTCTCCGCCCACAAGCCCTCTCACTCCGGCGGTATGAC

	568
	CGCCCTCTCATCGACGAAGATTCAAATGTCTGTTTATAACTTAGACCATGCTCGCCTCCGGCGGTATGAC

	569
	CGCTGCTCGCACACAGTTGTGATTCGATAAGTCTAATACTTCGCGTCAGGTTGGCCTCCGGCGGTATGAC

	570
	CGCGGTTGGCCCCAATGCTCTGCAGTCTCGGTGCTCCTACAATCAAGGGGTTCCCCTCCGGCGGTATGAC

	571
	CGCGGTTCCCCAACTTCGGGGCAATCACACCGATATCTAAATTAGTCTTGGTCGTCTCCGGCGGTATGAC

	572
	CGCTGGTCGTCCTGAAACGTGTTATCATGCTCCCTCTGCAACACCGACACTAAGTCTCCGGCGGTATGAC

	573
	CGCACTAAGTCGGTCCAAAGAGTTGCAGCTTTTCCCTAGCCTTTGTCAGGCTTTTCTCCGGCGGTATGAC

	574
	CGCGGCTTTTCGGCACGTTCACCGCGCTAGGCCTTGAGCTGTTATTGGAGGAACCCTCCGGCGGTATGAC

	575
	CGCAGGAACCGTCTTTGTTATCGGGAGCCTCGATTTTTACACGTCCGCTCATCTGCTCCGGCGGTATGAC

	576
	CGCTCATCTGACCCGACAGTTCAATGAAGCCATCTAACGCTTCCCCAGTAAGCTACTCCGGCGGTATGAC

	577
	CGCTAAGCTAAATAAGTCGCATCCAGCAATTGGATGTGTACGAGTCGGACCTGAACTCCGGCGGTATGAC

	578
	CGCACCTGAAGTAGCCTGAAGGGGGATTTTACCAGAACCGATGTTTGCATAAAGCCTCCGGCGGTATGAC

	579
	CGCATAAAGCCGCTCGCGCCGGTGGTCCAAGTTTCTAAGTGGTTGAAAAGGCCACCTCCGGCGGTATGAC

	580
	CGCAGGCCACTGCCTAAGTTCGCTATTACATATTACGACTGGTCTATCGTGTTCGCTCCGGCGGTATGAC

	581
	CGCGTGTTCGGGTCCGGCGAGTGTCCCTCCGGGTAATCCTACGACCCGATTGCCGCTCCGGCGGTATGAC

	582
	CGCATTGCCGAACGGCACACATCACGAAGCGGTTTCATGTGGGCATACCCGACCTCTCCGGCGGTATGAC

	583
	CGCCCGACCTTTCAATCGGCCTTTCGACGAGTACAGCCATGCGACGCAGAACTATCTCCGGCGGTATGAC

	584
	CGCGAACTATTCTCCCGAAAATTTGCCCACGTATGTCTCATGCCAGGTATTAATACTCCGGCGGTATGAC

	585
	CGCATTAATATTACCGGCAAAGGGTGTTGGTCATCGCTGGAAAATCGCTCACCTGCTCCGGCGGTATGAC

	586
	CGCTCACCTGCCCGGACTGTTCTAAAGCCAACAGGGCATTCCCTTCTCGGCGAGCCTCCGGCGGTATGAC

	587
	CGCGGCGAGCTTTCCAATGCACCTGATACTGGATTCCTGGTGAAACGGGGTCGCTCTCCGGCGGTATGAC

	588
	CGCGGTCGCTGAACAGGGTGTAATTAAAACGGCGCTCCTCTTGATAGGCATATAGCTCCGGCGGTATGAC

	589
	CGCCATATAGTTCAGGAAGAAAGCAGTGCAAGAATTGAGAGCCATCCATGCTTGACTCCGGCGGTATGAC

	590
	CGCTGCTTGATCTTGCCAGTGAGGCACCTACAAGGCCAAAGGGACAGCCCAAAGGCTCCGGCGGTATGAC

	591
	CGCCCAAAGGAGGCAACAGCGACTACTGGGAAACATACGACCTCCTCGCATCAGACTCCGGCGGTATGAC

	592
	CGCCATCAGAGGCGCGGCGGTTGTGCGTATCGGTTGCTACGATAACTGGGGCGTCCTCCGGCGGTATGAC

	593
	CGCGGGCGTCTTGCGCAGCAGACGCCGTCGCTGCAGGCCGGTACGCATGGAGTAGCTCCGGCGGTATGAC

	594
	CGCGGAGTAGCAAGCCATGTTCCACCCGCCGCTTCACATCAAAACACTCCAAACCCTCCGGCGGTATGAC

	595
	CGCCCAAACCGCCTAAGCTCGACGGACCTCACTAGTTGCTCCGCGCATGACGCTCCTCCGGCGGTATGAC

	596
	CGCGACGCTCCGCATCGGGAAACTAAACCGCATGGGGAGCGCTGCGACACCGGTCCTCCGGCGGTATGAC

	597
	CGCACCGGTCCACGTAATGGGCGCTTGTGCTGGAATACTCACCCTTGCTTCAGCTCTCCGGCGGTATGAC

	598
	CGCTTCAGCTGTCTGTCACGCAGTGCGATGATGGCCCATGGGCCCAACACTGTAACTCCGGCGGTATGAC

	599
	CGCACTGTAACACCCCGCAAGGCAACCGCTGGTGGTCATACATCGTGACCGTACACTCCGGCGGTATGAC

	600
	CGCCCGTACAGCGCCCCATGGCGACCTCGTATTACAATGAGATAAATCATTTCCTCTCCGGCGGTATGAC

	601
	CGCATTTCCTACGCGACAGCTATATTGTTTATTGCACTTTTAAAATTTTTCCTGTCTCCGGCGGTATGAC

	602
	CGCTTCCTGTTCTGGAGAGCCGTACCCCCCGTCCTCCCAATGTCTAAACAGGCGTCTCCGGCGGTATGAC

	603
	CGCCAGGCGTCTACAATGCATTAATGTAATCTCCCCTAGTCCCGTCGCAGTGTCGCTCCGGCGGTATGAC

	604
	CGCAGTGTCGAGGCGCCGTCAGCCGAGACCCGGGAGCTTTGAAACGCTATCGCGACTCCGGCGGTATGAC

	605
	CGCATCGCGACCGACAGGGTAATTATGTGTCGGCCGATCGGGGCCTATACGCAACCTCCGGCGGTATGAC

	606
	CGCACGCAACCATCCCTCTCCAAGTACGTGATGGGCTTCCTGCAGGCCTGTGGTGCTCCGGCGGTATGAC

	607
	CGCTGTGGTGATATAACATAATGGCTAGGCAAGGTTATACCAAGGGTTGTTTAAACTCCGGCGGTATGAC

	608
	CGCGTTTAAAGAATGCAGCGGGATACCTTGTCACGAAACGGCAACCACCCCACCACTCCGGCGGTATGAC

	609
	CGCCCCACCAGTGTACAAATTAGACCCTAAAGTGGTGAGAAGCTTTATTGTTACTCTCCGGCGGTATGAC

	610
	CGCTGTTACTAAGGGCATAGGGAGTTAATCAGGAGTGCTTGCACCCTCTGTTTCGCTCCGGCGGTATGAC

	611
	CGCTGTTTCGATCCGCTGCGGCCACTCTTATTACCCAGATTGCACCGTCGTGAGCCTCCGGCGGTATGAC

	612
	CGCCGTGAGCGTAGGTTTGCTGGCAAAGATGTGCATACAACGAATGGACCTCTCACTCCGGCGGTATGAC

	613
	CGCCCTCTCACGTTTGAAGAGCTCAGCCTTTCTTGCCGACAAGGGGGTAAGAAATCTCCGGCGGTATGAC

	614
	CGCAAGAAATGCAGGGCGCTACAAATATTAGGCGATGAGTGCGGGTTCTGCCACACTCCGGCGGTATGAC

	615
	CGCTGCCACATGGACGAAGCTTGCGCTTGACTAGGCGCACCAATTTCCGAACATTCTCCGGCGGTATGAC

	616
	CGCGAACATTCACCCAGAGGATGGCCTGGGGCACTGCAAGCGAGAGGGGATCGGTCTCCGGCGGTATGAC

	617
	CGCGATCGGTAGTTATCAAAGCGCTGTTTACTAATTCGCACCATCGTGTGATCACCTCCGGCGGTATGAC

	618
	CGCTGATCACGTGATAAAATGCATCAGTATCCCTATTGTGGTTGGATTTGCAATACTCCGGCGGTATGAC

	619
	CGCTGCAATATAAGCCCGTTGCACTACAGATCTCTATGCGAGTTAGAAAGCTGAACTCCGGCGGTATGAC

	620
	CGCAGCTGAAATCACAGGTCTCCTCCAGAGAATTTCACGCCGTAAACCCGGGGTGCTCCGGCGGTATGAC

	621
	CGCCGGGGTGAGCAAGGCGGTAGCGATGGCCGTCACAACAACCTACCGTGGCCATCTCCGGCGGTATGAC

	622
	CGCTGGCCATAGATTCCTTTGTAGAGCTGGTATTGGACACTGGGTGTCGAAGTCCCTCCGGCGGTATGAC

	623
	CGCGAAGTCCTTTCCCACTTAAGATTTCTTTGGGGGTAGGTCCACTTCATTCCATCTCCGGCGGTATGAC

	624
	CGCATTCCATAGCAGCGAGATACCATTGGGTTTATCATATGTGTTCCTTCTACCTCTCCGGCGGTATGAC

	625
	CGCTCTACCTTGAGAGTACTAACCCCCAGACACGCGGGTTGAGACCTAATGTATACTCCGGCGGTATGAC

	626
	CGCATGTATAGTGGGTCCTAGTGTTTGTATGGGCTCGGTTTTGTCGTGCATAGATCTCCGGCGGTATGAC

	627
	CGCCATAGATATGGTGGCCTGAGTATCCAACACGCGTTGGTATGTGAGTCTACGTCTCCGGCGGTATGAC

	628
	CGCTCTACGTTACCTCGCCAAGTCGCGGCAGAGTCGAAGATGACCGATTTTGCAGCTCCGGCGGTATGAC

	629
	CGCTTTGCAGGGGAGGTCTGACGCAGGGAGCCACTCCAGGTACGTTTATTACAGACTCCGGCGGTATGAC

	630
	CGCTTACAGAGCTAATCTGAGTGGATGCACCAAAGACCGTGATGCCTCTGGTCGGCTCCGGCGGTATGAC

	631
	CGCTGGTCGGCGGAGTGTGGGCCTACACGTAAAGAGTCTAAGGCACTGATTCACGCTCCGGCGGTATGAC

	632
	CGCATTCACGCTACTGCTGTGCTCTCACCCAACGCCATCCGCGAAATAGGGGACACTCCGGCGGTATGAC

	633
	CGCGGGGACAGTATTGAGCCGTGTCCACGATGAGCAACCCGAAACTGTGCGTGCCCTCCGGCGGTATGAC

	634
	CGCGCGTGCCTACCGCAAGTTACTATATATTTTGGAAGCCACGATCCCTCGTGTACTCCGGCGGTATGAC

	635
	CGCTCGTGTAACATATTTTTGGCTATTCGTAACGTTCGTAAACTTCAGCATACCGCTCCGGCGGTATGAC

	636
	CGCCATACCGTATTGTGAACTAATTAGCTAAAAGACCTAGCGTAGCGTAATAATGCTCCGGCGGTATGAC

	637
	CGCAATAATGGATGCTACCAAGTGAACTGGATCCATGGAGACGCGAGCTACAAGTCTCCGGCGGTATGAC

	638
	CGCTACAAGTTCGACCTTGGTCACCAATCACGTTCTGGCGTTTCGGTTCAGAGACCTCCGGCGGTATGAC

	639
	CGCCAGAGACGCAGTATACCGGAGATTGCGAAACCCGCTCCAGTAACATCATAAGCTCCGGCGGTATGAC

	640
	CGCTCATAAGGAACGACTCTTAGGTCGACAGCGGGTCGAATCCGAAATAACGCAGCTCCGGCGGTATGAC

	641
	CGCAACGCAGGACGTTCAATCCGAGAAATCCATCTCTACCAAATTCAGAATATGTCTCCGGCGGTATGAC

	642
	CGCAATATGTGACTCGACGCCGCTATTTCATCTATCCCTGTCTATAATTTGCATGCTCCGGCGGTATGAC

	643
	CGCTTGCATGAGTTTGGAAAACATTAACGAACGGAGTTACTCCCCACGCGCAAGGCTCCGGCGGTATGAC

	644
	CGCCGCAAGGGCGAAAGCATGTGAGCACCTTTGCGGACATTATGGCGTGCTGTACCTCCGGCGGTATGAC

	645
	CGCGCTGTACCTATTCATCGTAATGTGTGGACTGAGCCGGGAGTCAGCAAAGGCCCTCCGGCGGTATGAC

	646
	CGCAAAGGCCCAATTGGCCAACTTGGGTCGCGTGGCGCGGAACATTTGCTTATAGCTCCGGCGGTATGAC

	647
	CGCCTTATAGTCCTGCTGGACATGCCACGGAGTACAAACGCCTAGGATCTCACAACTCCGGCGGTATGAC

	648
	CGCCTCACAATTAGCTTCGCGGTTTTCGGTAGAACGAACCGACTCAGAAACGCGTCTCCGGCGGTATGAC

	649
	CGCAACGCGTACAAAACATGATTTGAACATGAACCACTCTAGGAGACAGAGGCTGCTCCGGCGGTATGAC

	650
	CGCGAGGCTGGAGGGTTAGAGATTCATTGGTATCGAGAACATTGGATAACGTCTGCTCCGGCGGTATGAC

	651
	CGCACGTCTGCCTCAATTACAAACTCGCTTAGATAGAACCAACTCAGCAATAAGACTCCGGCGGTATGAC

	652
	CGCAATAAGATGCACTAGCTTTTGATCTCCATTGGCGGCGAGGCTAGACCCATCACTCCGGCGGTATGAC

	653
	CGCCCCATCAGAAATTTCGAAAGCTACGCCGCCGCAGAGATCGGTTTGCACCAGCCTCCGGCGGTATGAC

	654
	CGCCACCAGCTGACTAAATAGTCTGAGTTAGTGGGCTACGTCACGGTTTTTTCCCCTCCGGCGGTATGAC

	655
	CGCTTTTCCCATGGTGGGACGGACTCGTGCTACTACATTCTAAGGTAACCAAGTACTCCGGCGGTATGAC

	656
	CGCCCAAGTATCATTCTAGGCTCAAAGGTTGGTCGCACATGCGCACTGACGGTATCTCCGGCGGTATGAC

	657
	CGCACGGTATATCTAGGTGTACGCTTGTCTATCCACACTATTCAGCAAGTAACCACTCCGGCGGTATGAC

	658
	CGCGTAACCATGTGTCTGACTGGTAATGACCTCGCTGGCATCGGTCGGGAGTGGTCTCCGGCGGTATGAC

	659
	CGCGAGTGGTGGCAACCTTCTAGGGCATGATCCCGGAGACTGAGAGGATACGAGTCTCCGGCGGTATGAC

	660
	CGCTACGAGTTCAGTCGTGTATTACGGTAAGAGTATGTACTTTCTATCATAATTTCTCCGGCGGTATGAC

	661
	CGCATAATTTTTGCGCTGTGGTACATAACCTCACAGATCACAAAATGTGATAAGCCTCCGGCGGTATGAC

	662
	CGCGATAAGCATTAAACGTGCATTCGTACATCCAGAAAGGATATTAACTGCGGCTCTCCGGCGGTATGAC

	663
	CGCTGCGGCTTCAGAAGGACCTCCAAGACGACCCCTTCGAGCCGTTCACTCAGCCCTCCGGCGGTATGAC

	664
	CGCCTCAGCCCAGGACCCTAGCATTATACGACGACTCGGGACTCTTCACCGAGGCCTCCGGCGGTATGAC

	665
	CGCCCGAGGCTGTTTGATACTCCAACGCATACTTATACGTGAGCATCCCACTCTCCTCCGGCGGTATGAC

	666
	CGCCACTCTCACAGGCGCTCAGGACCACTCGGAAACCCTCAAACATGCTAAGCGTCTCCGGCGGTATGAC

	667
	CGCTAAGCGTTGCTCTATTGATACATGTTTCTGCTCGATGTCCATTACAGGTCGGCTCCGGCGGTATGAC

	668
	CGCAGGTCGGCTGGACGCGTCGCGACGAGCTTGCTTGTACTGGTACTCTGCTTTGCTCCGGCGGTATGAC

	669
	CGCTGCTTTGTCTAGAAGTTGTTTGGACAGCAGCCAGGATAGGTGCAACATTCCCCTCCGGCGGTATGAC

	670
	CGCCATTCCCGTCCCGATCATCGAGTTTTATGCGTCCTCAATCTGTATGGAAGCTCTCCGGCGGTATGAC

	671
	CGCGGAAGCTGCGAGCGCCCGGAATCCTAGAAATTGATCACGGACGCTGCTGACCCTCCGGCGGTATGAC

	672
	CGCGCTGACCCCTACTGAGTGCATTAGCCGACATTTTACGAGTATGCCTTGTGGCCTCCGGCGGTATGAC

	673
	CGCTTGTGGCATATTTCCCTGTGTCCCCACTTGCCCCATTATAGTAGAATCAAGCCTCCGGCGGTATGAC

	674
	CGCATCAAGCCTCAACGATAGTCTTTATTTAAAAAATACTTACAAGATACGATCTCTCCGGCGGTATGAC

	675
	CGCACGATCTTGTCGTCCGAGGCGGACGGAGATGTCGGGATCCTGAGAAGGCGCTCTCCGGCGGTATGAC

	676
	CGCAGGCGCTGAATTGGAAGATTAGATTGATCTAGGGTACGTCCGGATACACCGTCTCCGGCGGTATGAC

	677
	CGCACACCGTAACGCAAAGCATTTGTCCTCCACTTGGGGGAAGATAATAGGACAGCTCCGGCGGTATGAC

	678
	CGCAGGACAGGCGACCGCTCTGCTACGTAGCTACCGTCGCGGGCCCCCGACGTCCCTCCGGCGGTATGAC

	679
	CGCGACGTCCATCAGCATCGTCTGCGAGGCATGCACTTCTGTTTGTGGAAGGATTCTCCGGCGGTATGAC

	680
	CGCAAGGATTAGCCATAAGGGGCACCTGCTCGCTCCGTGAATTGCAACAATTTCGCTCCGGCGGTATGAC

	681
	CGCAATTTCGTATTGGTCCCGTGATATGAGGTGCAGAACGATGACATAAGGCGTACTCCGGCGGTATGAC

	682
	CGCAGGCGTATTGAATATCGTCTAGTATGAGCCCAGACTCGTTGACACGGGCCAGCTCCGGCGGTATGAC

	683
	CGCGGGCCAGGAGTCACTTCTCGCTATAAGTTCTAGCCCGGGATGCCGAATCCTTCTCCGGCGGTATGAC

	684
	CGCAATCCTTGGCCTGTTATAATGTTGGGAGTGAGGGCGGTAAGTCTTCTTGAACCTCCGGCGGTATGAC

	685
	CGCCTTGAACCATGGCTCCTTATAAAGGACCAAACGGGTGGCGTAGTTTCAGAACCTCCGGCGGTATGAC

	686
	CGCTCAGAACGGTATCGCCGGGATTGTCTGCGTACGATATCCAAGGCAGCGCCATCTCCGGCGGTATGAC

	687
	CGCGCGCCATCTGTGCAGTGAATTTAGCATACACTCTACTTTTTGCTCCCGCCTACTCCGGCGGTATGAC

	688
	CGCCCGCCTACAAAAGGTGGCCGGAACGCGTCTGGAAAGGCAATCTATTCCATTTCTCCGGCGGTATGAC

	689
	CGCTCCATTTTTTGACTCGCGATCGCGATGCCTGCCATGTCAGCTATGCAATTTCCTCCGGCGGTATGAC

	690
	CGCCAATTTCAGAGTCCACGGCATGGTGCCTAAAGCACGGGCAAACGCAAGATGACTCCGGCGGTATGAC

	691
	CGCAAGATGAGACGTGCGGACCTATTTGGTCAAATAGTTTCGCTAACGTGTATACCTCCGGCGGTATGAC

	692
	CGCTGTATACGTCGCTACGACAGGCAGGCCAGGGCGGACAACTTATGGTACCTTGCTCCGGCGGTATGAC

	693
	CGCTACCTTGCTATAGAACGGGCCGTACGTGCAGGGAATCCCATTAATCCCAGTTCTCCGGCGGTATGAC

	694
	CGCCCCAGTTCTTCCCAATTAAGCCCTAAACGGTTTCTATGCCTCAGCAGGTTTTCTCCGGCGGTATGAC

	695
	CGCAGGTTTTGAGCTCATGAGGTAAAACAATTACTCGCCATCGACCGTATGAATTCTCCGGCGGTATGAC

	696
	CGCATGAATTCCTTAGTCCATGCCCGGGGGACTCAGCTTCACTATAAACCGTCACCTCCGGCGGTATGAC

	697
	CGCCCGTCACTGCGCCAACGCTAACTATGCTCAGGGATTGCATTCACTAGGTTGCCTCCGGCGGTATGAC

	698
	CGCAGGTTGCAGTTCGGTCCTCCTAATAGCTCGGACTATGATATTTTACTCAAAGCTCCGGCGGTATGAC

	699
	CGCCTCAAAGTACTGGGCTTGGGATGGCATCTAAAGTTACCGACTGTGAAAATCCCTCCGGCGGTATGAC

	700
	CGCAAAATCCACAACGGGTCGGAAAACTTCCCAGCGCGGGGTTGGGAAATCCTGGCTCCGGCGGTATGAC

	701
	CGCATCCTGGAATCTGTTTTGGAGGGCTCTATGGAGCAAGCGTGACTCAGTGAGACTCCGGCGGTATGAC

	702
	CGCAGTGAGAGATACTTAGCAAATAAAATCACGGCGTTTTTCCGGTCGTACAACGCTCCGGCGGTATGAC

	703
	CGCTACAACGGCTGAACGGACGATCGACTTCCACGTTCCTCGTCACATGTAAAATCTCCGGCGGTATGAC

	704
	CGCGTAAAATTAGCAAGTTGTGGTGGTGAAGCACTAAAAGCTTACAGGGGTCTACCTCCGGCGGTATGAC

	705
	CGCGGTCTACGGAGAAGATCGGCACTCTGAGGAAGGGGACCTCGACTACGTTCGCCTCCGGCGGTATGAC

	706
	CGCCGTTCGCGGGGCACACGACCCTTTAGGATTTGTTCCAGCCCCGTGCCGGTGACTCCGGCGGTATGAC

	707
	CGCCCGGTGACGAATATGACGTCCTTGTACCTGACTAGACCACCTCAATATTAAGCTCCGGCGGTATGAC

	708
	CGCTATTAAGGACTACAGTTCTAACGACGGGGCAGCGGCGAAGGGACCTGTTCGTCTCCGGCGGTATGAC

	709
	CGCTGTTCGTCAATCGATTAATCGTTATGACTAGCTGGGGGAGTCCCATCCCGAGCTCCGGCGGTATGAC

	710
	CGCTCCCGAGCTCTCGTACCTTAAACATGGTCCAGCGGGCATTTTTGAGTTGCTTCTCCGGCGGTATGAC

	711
	CGCGTTGCTTGGCGCCATATGGTAGACTGCTCATAGTGCACGCTATTGTCCAGGGCTCCGGCGGTATGAC

	712
	CGCTCCAGGGTGATACCTATATTACACAGAGGAGGGGGACGCCCAGTCCTACCTACTCCGGCGGTATGAC

	713
	CGCCTACCTACGAATTCGAATTTCGCCAACTCCTCAAGTAGCAGTACCCACAGGTCTCCGGCGGTATGAC

	714
	CGCCACAGGTTATTCGCATTGTGCCTGGGTAGTTGGAAACTCGTGAGACTCGATCCTCCGGCGGTATGAC

	715
	CGCCTCGATCTGGTAGTGTAAACTCCAAGCACAGAAGGGGCTGTGGGATACAACCCTCCGGCGGTATGAC

	716
	CGCTACAACCCGGCCCAAGAGGGGCAGATACCCATGTCGAGATAGGCTACCCCGCCTCCGGCGGTATGAC

	717
	CGCACCCCGCCCCAAAACCATGCATATAATATTCACGAACACCTGGGGGCAACTCCTCCGGCGGTATGAC

	718
	CGCGCAACTCCATCACAATGGTTATGGTCAACTCCCCTTTCTACCCTCAGTGTAACTCCGGCGGTATGAC

	719
	CGCAGTGTAATGTCTTATATGAAGGCTTTGCAGCAGTGAGCGGGGTCTTTAAGTTCTCCGGCGGTATGAC

	720
	CGCTTAAGTTCCATTAGATACGTCCCGGCCTTAAAGTGAGAAATGGTGAATTAGACTCCGGCGGTATGAC

	721
	CGCAATTAGAGACGGTACTGAAGTGTCCTTTGCATCGGCGCTTCGGGAAGCACCGCTCCGGCGGTATGAC

	722
	CGCAGCACCGGGCCGGTTTGACTAAGTTTAGTAGCCGGAGCGGTTAATAGATAGGCTCCGGCGGTATGAC

	723
	CGCAGATAGGAATAAAAGGAAGACCCAATCCGCTTACCGAGGTATTCCGATTGGTCTCCGGCGGTATGAC

	724
	CGCGATTGGTCGATACGGTGGCACTAAGCGCAGCGATAGAAGTGTGCGCCGGATACTCCGGCGGTATGAC

	725
	CGCCCGGATATAAGTGATCAGCACGGTCCTATCGAACAGAGACATCTTACCTCCTCTCCGGCGGTATGAC

	726
	CGCACCTCCTAGTTCCAGAGCAGTGGGTAAGCTCAACGTATTGCCACGCATCTGGCTCCGGCGGTATGAC

	727
	CGCCATCTGGTGGCGGCCATGCTAGTTGATGTAGAAACGAGGTGGGCCCTGGAACCTCCGGCGGTATGAC

	728
	CGCCTGGAACGATCCAGGCCTACGCCCCGTTCATAGGAGAGAAAACAGCATAAGGCTCCGGCGGTATGAC

	729
	CGCCATAAGGTATGTCACCCGAGTGATGGCGGGGACGAATTTGTGGTCCCCGACACTCCGGCGGTATGAC

	730
	CGCCCCGACACGTGAGGATTCTCCAACTTTCTGTATACTCAATGGGTGATGAGGTCTCCGGCGGTATGAC

	731
	CGCATGAGGTTCAGGTGGCGCTTTTTTATACTTGCAGACGGACACGTTCGGATCTCTCCGGCGGTATGAC

	732
	CGCCGGATCTCTTCATAAGCTGTTTCCATGAGTCGTAGACGGAGTCATATCCGCACTCCGGCGGTATGAC

	733
	CGCATCCGCATTCAACGAAGGCTGGCTACAACGCTCCATCCACCAACCCACACGACTCCGGCGGTATGAC

	734
	CGCCACACGAACCTAAGCGGTCCCTACCAATATTTATCAGTGATTACAGTAAACGCTCCGGCGGTATGAC

	735
	CGCGTAAACGGAGGTATCTTCTGGGCCCCGTATGCAGAAGACCTTGACCCTTATACTCCGGCGGTATGAC

	736
	CGCCCTTATAGATGTAGTGGCGGATTCAGAGGAATTACATCACCATAAATTACCACTCCGGCGGTATGAC

	737
	CGCATTACCAAAGTAAGATCACGCCACGAAAAGTATTCGAGAGACTCTCAGAGGTCTCCGGCGGTATGAC

	738
	CGCCAGAGGTCGGACACAACGCCCTAGGGCCCTTGGGCACTATTGAAGTTCATATCTCCGGCGGTATGAC

	739
	CGCTTCATATTAATGAAAAGTGATTTAGGACGAAAGCCTCTCGGCCACAGAATGGCTCCGGCGGTATGAC

	740
	CGCAGAATGGGCAATTGCTCCGGCGGTATGAC



















Table S2. IUPAC motifs and MatrixREDUCE refinements from random library binding data using aggregated data for each protein. The “IUPAC seed sequence” indicates the fREDUCE result that produced the top scoring MatrixREDUCE model. “Length” is the length of the seed in base pairs. “MatrixREDUCE correlation” is the Pearson correlation between the observed binding data and the prediction based on the MatrixREDUCE model. “MatrixREDUCE Tscore” is the T-distribution score between the observed binding data and the prediction based on the MatrixREDUCE model, and the “MatrixREDUCE Pvalue” listed is the probability of this Tscore.
	[bookmark: RANGE!A1:F11]Human

	IUPAC seed sequence
	Length
	MatrixREDUCE Correlation
	MatrixREDUCE TScore
	MatrixREDUCE PVal

	
	GTTTAC
	6
	0.41
	29.13
	2.21E-157

	
	TGTTTAC
	7
	0.73
	49.49
	0

	
	NTGTTTAC
	8
	0.79
	83.58
	0

	
	TRTTGACSN
	9
	0.83
	98.24
	0

	
	
	
	
	
	

	Chimp
	IUPAC seed sequence
	Length
	MatrixREDUCE Correlation
	MatrixREDUCE TScore
	MatrixREDUCE PVal

	
	TRTTKA
	6
	0.38
	25.8
	5.88E-130

	
	TRTTKAN
	7
	0.59
	46.4
	0

	
	NTRTTKAN
	8
	0.65
	59.62
	0

	
	NTGTTKACN
	9
	0.72
	77.14
	0















Table S3. MatrixREDUCE motif results from individual experiments. Columns are as described in the Table S1 legend.

	[bookmark: RANGE!A1:G88]experiment
	Motif
	Length
	Correlation with observed binding
	PVal
	TScore
	PVal

	0418chimp
	TRTTKAC
	7
	0.688924696
	3.92E-89
	24.164
	1.60E-91

	0418chimp
	TGTTKAC
	7
	0.688924696
	3.92E-89
	24.164
	1.60E-91

	0418chimp
	TTAWTTAT
	8
	0.810644205
	6.06E-147
	42.6826
	4.10E-187

	0418chimp
	NTRTTKAC
	8
	0.810643984
	6.06E-147
	42.6825
	4.11E-187

	0418chimp
	NTGTTKAC
	8
	0.810643984
	6.06E-147
	42.6825
	4.11E-187

	0418chimp
	NTGTTKACC
	9
	0.822674767
	6.19E-155
	45.3253
	2.06E-199

	0418chimp
	TTADTTATB
	9
	0.822674767
	6.19E-155
	45.3253
	2.06E-199

	0418chimp
	KGTAAACAN
	9
	0.822674767
	6.19E-155
	45.3253
	2.06E-199

	0418chimp
	TTAWTTATB
	9
	0.822674767
	6.19E-155
	45.3253
	2.06E-199

	0418chimp
	NTGTTKACN
	9
	0.822674767
	6.19E-155
	45.3253
	2.06E-199

	0418chimp
	TTGTTKACC
	9
	0.822674767
	6.19E-155
	45.3253
	2.06E-199

	0418chimp
	WTGTTKACM
	9
	0.822674767
	6.19E-155
	45.3253
	2.06E-199

	0418chimp
	NTRTTKACN
	9
	0.822674767
	6.19E-155
	45.3253
	2.06E-199

	0418chimp
	NTGTTKACM
	9
	0.822674767
	6.19E-155
	45.3253
	2.06E-199

	0418chimp
	GGTMAACAA
	9
	0.822674766
	6.19E-155
	45.3253
	2.06E-199

	0418chimp
	TTGTTDACC
	9
	0.822674766
	6.19E-155
	45.3253
	2.06E-199

	0418chimp
	TTAWTTATN
	9
	0.822674766
	6.19E-155
	45.3253
	2.06E-199

	0418chimp
	NTTGTTDACC
	10
	0.836341729
	8.81E-165
	52.8818
	1.59E-232

	0418chimp
	NTTAWTTATBN
	11
	0.854219574
	3.96E-179
	58.5277
	2.25E-255

	0418chimp
	NWTGTTKACMN
	11
	0.854202796
	4.09E-179
	58.5275
	2.25E-255

	0418chimp
	NTTGTTDACCN
	11
	0.854202796
	4.09E-179
	58.5275
	2.25E-255

	0503chimp
	TRTTKAC
	7
	0.577838263
	3.76E-109
	33.547
	4.27E-175

	0503chimp
	TGTTKAC
	7
	0.57781296
	3.86E-109
	33.5433
	4.56E-175

	0503chimp
	TACWGTAA
	8
	0.639756066
	7.81E-141
	41.3788
	4.11E-234

	0503chimp
	TTAWTTAT
	8
	0.639754201
	7.83E-141
	41.3787
	4.12E-234

	0503chimp
	NTRTTKAC
	8
	0.6397542
	7.83E-141
	41.3787
	4.12E-234

	0503chimp
	NTGTTKAC
	8
	0.6397542
	7.83E-141
	41.3787
	4.12E-234

	0503chimp
	CGTAAAHGN
	9
	0.688384042
	2.31E-171
	49.0455
	3.67E-290

	0503chimp
	NTGTTKACV
	9
	0.688384042
	2.31E-171
	49.0455
	3.67E-290

	0503chimp
	NTGTTKACN
	9
	0.688384041
	2.31E-171
	49.0455
	3.67E-290

	0503chimp
	GGTHAACAA
	9
	0.688366087
	2.38E-171
	49.044
	3.77E-290

	0503chimp
	NTRTTKACN
	9
	0.688366087
	2.38E-171
	49.044
	3.77E-290

	0503chimp
	NTRTTKACV
	9
	0.688366084
	2.38E-171
	49.044
	3.77E-290

	0503chimp
	TTAWTTATN
	9
	0.688366084
	2.38E-171
	49.044
	3.77E-290

	0503chimp
	NTTAWTTATN
	10
	0.707479907
	4.54E-185
	57.3044
	0

	0503chimp
	GGTHAACAAN
	10
	0.707479906
	4.54E-185
	57.3044
	0

	0503chimp
	NGGTHAACAA
	10
	0.707375684
	5.43E-185
	54.2855
	0

	0503chimp
	NTGTTKACVN
	10
	0.707375683
	5.43E-185
	54.2855
	0

	0503chimp
	NTRTTKACVN
	10
	0.707375683
	5.43E-185
	54.2855
	0

	0503chimp
	NAATRWCAAN
	10
	0.705314817
	1.85E-183
	56.0434
	0

	0503chimp
	AATGTHWACN
	10
	0.70459639
	6.27E-183
	56.6491
	0

	0503chimp
	NHBGTMAACAN
	11
	0.725151296
	8.81E-199
	61.555
	0

	0503chimp
	NAATGTHWACN
	11
	0.720203665
	7.78E-195
	59.8877
	0

	0503chimp
	NGGTHAACAAN
	11
	0.715508181
	3.61E-191
	59.7591
	0

	0601chimp
	TGTTKAC
	7
	0.798260889
	1.85E-132
	35.572
	4.09E-149

	0601chimp
	GTMAACA
	7
	0.798247672
	1.88E-132
	35.5723
	4.08E-149

	0601chimp
	TGTTKACN
	8
	0.957204488
	5.65705164488e-321
	94.0688
	0

	0601chimp
	NGTMAACA
	8
	0.957204487
	5.65705164488e-321
	94.0688
	0

	0601chimp
	NTGTTKACN
	9
	0.958718072
	0
	96.3811
	0

	0601chimp
	NGTMAACAN
	9
	0.958718072
	0
	96.3811
	0

	0601chimp
	CGTAAWYAMY
	10
	0.95963363
	0
	93.0205
	0

	0601chimp
	CGTAAWYACHK
	11
	0.774021288
	1.32E-119
	30.0823
	2.35E-121

	0624chimp
	GTAAAYA
	7
	0.698537742
	6.28E-94
	22.4458
	1.69E-82

	0624chimp
	WTGTTTAC
	8
	0.852288575
	5.03E-180
	45.9401
	1.35E-203

	0624chimp
	GTAAAYAN
	8
	0.852288574
	5.03E-180
	45.9401
	1.35E-203

	0624chimp
	NWTGTTTAC
	9
	0.875808662
	4.16E-202
	54.7134
	6.42E-242

	0624chimp
	NWTGTTTACN
	10
	0.879051002
	1.68E-205
	55.5876
	1.60E-245

	0624chimp
	NAAACMADMAN
	11
	0.864199293
	1.09E-190
	51.5498
	1.47E-228

	0416human
	AACCAAA
	7
	0.940957607
	3.16E-150
	49.8235
	1.99E-151

	0416human
	AACCAAAN
	8
	0.948308091
	4.58E-159
	53.1844
	2.06E-159

	0416human
	NAACCAAAN
	9
	0.966218535
	1.52E-187
	68.1572
	1.28E-190

	0422human
	GTAAACA
	7
	0.809047029
	2.59E-147
	26.8667
	1.74E-106

	0422human
	TGTTKAC
	7
	0.809047029
	2.59E-147
	26.8667
	1.74E-106

	0422human
	NTGTTKAC
	8
	0.915050355
	3.22E-250
	56.8442
	5.31E-250

	0422human
	NAACAAAVA
	9
	0.959098977
	0
	86.5514
	0

	0422human
	AAACAAVCA
	9
	0.959098977
	0
	86.5514
	0

	0422human
	AAACATTCN
	9
	0.959098977
	0
	86.5514
	0

	0422human
	AAACAADCA
	9
	0.959098976
	0
	86.5514
	0

	0422human
	TKTTTGTTN
	9
	0.959098976
	0
	86.5514
	0

	0422human
	NGTAAACAN
	9
	0.91845631
	1.45E-255
	57.9729
	1.64E-254

	0422human
	NTGTTTACM
	9
	0.91845631
	1.45E-255
	57.9729
	1.64E-254

	0422human
	WTGTTTACN
	9
	0.918456309
	1.45E-255
	57.9729
	1.64E-254

	0422human
	GGTHAACAAN
	10
	0.971138251
	0
	103.469
	0

	0422human
	NGGTHAACAAN
	11
	0.972390246
	0
	114.759
	0

	0503 human
	ACGTAAA
	7
	0.75618098
	2.18E-110
	25.9946
	9.21E-100

	0503 human
	CGKYAAYA
	8
	0.95483939
	4.19860222212e-312
	82.3981
	0

	0503 human
	CGTAAMAGN
	9
	0.959526409
	0
	89.2336
	0

	0503 human
	GYTTWSGTTN
	10
	0.960354993
	0
	88.7851
	0

	0503 human
	NGYTTWSGTTN
	11
	0.96011421
	0
	88.7938
	0

	0504human 
	TGTTKAC
	7
	0.797094238
	5.39E-134
	27.5622
	8.73E-109

	0504human 
	GTMAACA
	7
	0.797094238
	5.39E-134
	27.5622
	8.73E-109

	0504human 
	NTGTTKAC
	8
	0.93530528
	8.39E-274
	64.6359
	4.98E-273

	0504human 
	GTMAACAN
	8
	0.93530528
	8.39E-274
	64.6359
	4.98E-273

	0504human 
	KCGTAAATN
	9
	0.92930208
	1.32E-262
	73.1191
	1.26E-301

	0504human 
	NGTMAACAN
	9
	0.928768084
	1.17E-261
	72.9558
	4.21E-301

	0504human 
	TSGTAAAYRM
	10
	0.925467334
	5.85E-256
	70.8182
	3.88E-294

	0504human 
	NKTVTKGTTTN
	11
	0.931097113
	7.57E-266
	68.0945
	5.09E-285


 







Table S4. Oligonucleotide sequences containing systematic mutations of the 13 bp candidate binding site within the most strongly bound 8mer library oligonucleotide, #175. The sequence name denotes the mutated position and the substitution made. The substitution is displayed in lower case in the sequence column.
	sequence name
	Sequence
	mutated position

	oligo175(AT)
	CGCCTGTTACGGCATCAGGGCTTTGGTTTGGGATGGCTGCTTGTTTACCAATTGTTCCGGCGGTATGAC
	NA

	oligo175(AT) G-2t
	CGCCTGTTACGGCATCAGGGCTTTGGTTTGGGATGGCTaCTTGTTTACCAATTGTTCCGGCGGTATGAC
	-2

	oligo175(AT) G-2t
	CGCCTGTTACGGCATCAGGGCTTTGGTTTGGGATGGCTtCTTGTTTACCAATTGTTCCGGCGGTATGAC
	-2

	oligo175(AT) G-2c
	CGCCTGTTACGGCATCAGGGCTTTGGTTTGGGATGGCTcCTTGTTTACCAATTGTTCCGGCGGTATGAC
	-2

	oligo175(AT) C-1g
	CGCCTGTTACGGCATCAGGGCTTTGGTTTGGGATGGCTGgTTGTTTACCAATTGTTCCGGCGGTATGAC
	-1

	oligo175(AT) C-1a
	CGCCTGTTACGGCATCAGGGCTTTGGTTTGGGATGGCTGaTTGTTTACCAATTGTTCCGGCGGTATGAC
	-1

	oligo175(AT) C-1t
	CGCCTGTTACGGCATCAGGGCTTTGGTTTGGGATGGCTGtTTGTTTACCAATTGTTCCGGCGGTATGAC
	-1

	oligo175(AT) T0a
	CGCCTGTTACGGCATCAGGGCTTTGGTTTGGGATGGCTGCaTGTTTACCAATTGTTCCGGCGGTATGAC
	0

	oligo175(AT) T0g
	CGCCTGTTACGGCATCAGGGCTTTGGTTTGGGATGGCTGCgTGTTTACCAATTGTTCCGGCGGTATGAC
	0

	oligo175(AT) T0c
	CGCCTGTTACGGCATCAGGGCTTTGGTTTGGGATGGCTGCcTGTTTACCAATTGTTCCGGCGGTATGAC
	0

	oligo175(AT) T1a
	CGCCTGTTACGGCATCAGGGCTTTGGTTTGGGATGGCTGCTaGTTTACCAATTGTTCCGGCGGTATGAC
	1

	oligo175(AT) T1g
	CGCCTGTTACGGCATCAGGGCTTTGGTTTGGGATGGCTGCTgGTTTACCAATTGTTCCGGCGGTATGAC
	1

	oligo175(AT) T1c
	CGCCTGTTACGGCATCAGGGCTTTGGTTTGGGATGGCTGCTcGTTTACCAATTGTTCCGGCGGTATGAC
	1

	oligo175(AT) G2c
	CGCCTGTTACGGCATCAGGGCTTTGGTTTGGGATGGCTGCTTcTTTACCAATTGTTCCGGCGGTATGAC
	2

	oligo175(AT) G2a
	CGCCTGTTACGGCATCAGGGCTTTGGTTTGGGATGGCTGCTTaTTTACCAATTGTTCCGGCGGTATGAC
	2

	oligo175(AT) G2t
	CGCCTGTTACGGCATCAGGGCTTTGGTTTGGGATGGCTGCTTtTTTACCAATTGTTCCGGCGGTATGAC
	2

	oligo175(AT) T3a
	CGCCTGTTACGGCATCAGGGCTTTGGTTTGGGATGGCTGCTTGaTTACCAATTGTTCCGGCGGTATGAC
	3

	oligo175(AT) T3g
	CGCCTGTTACGGCATCAGGGCTTTGGTTTGGGATGGCTGCTTGgTTACCAATTGTTCCGGCGGTATGAC
	3

	oligo175(AT) T3c
	CGCCTGTTACGGCATCAGGGCTTTGGTTTGGGATGGCTGCTTGcTTACCAATTGTTCCGGCGGTATGAC
	3

	oligo175(AT) T4c
	CGCCTGTTACGGCATCAGGGCTTTGGTTTGGGATGGCTGCTTGTcTACCAATTGTTCCGGCGGTATGAC
	4

	oligo175(AT) T4a
	CGCCTGTTACGGCATCAGGGCTTTGGTTTGGGATGGCTGCTTGTaTACCAATTGTTCCGGCGGTATGAC
	4

	oligo175(AT) T4g
	CGCCTGTTACGGCATCAGGGCTTTGGTTTGGGATGGCTGCTTGTgTACCAATTGTTCCGGCGGTATGAC
	4

	oligo175(AT) T5a
	CGCCTGTTACGGCATCAGGGCTTTGGTTTGGGATGGCTGCTTGTTaACCAATTGTTCCGGCGGTATGAC
	5

	oligo175(AT) T5g
	CGCCTGTTACGGCATCAGGGCTTTGGTTTGGGATGGCTGCTTGTTgACCAATTGTTCCGGCGGTATGAC
	5

	oligo175(AT) T5c
	CGCCTGTTACGGCATCAGGGCTTTGGTTTGGGATGGCTGCTTGTTcACCAATTGTTCCGGCGGTATGAC
	5

	oligo175(AT) A6c
	CGCCTGTTACGGCATCAGGGCTTTGGTTTGGGATGGCTGCTTGTTTcCCAATTGTTCCGGCGGTATGAC
	6

	oligo175(AT) A6g
	CGCCTGTTACGGCATCAGGGCTTTGGTTTGGGATGGCTGCTTGTTTgCCAATTGTTCCGGCGGTATGAC
	6

	oligo175(AT) A6t
	CGCCTGTTACGGCATCAGGGCTTTGGTTTGGGATGGCTGCTTGTTTtCCAATTGTTCCGGCGGTATGAC
	6

	oligo175(AT) C7a
	CGCCTGTTACGGCATCAGGGCTTTGGTTTGGGATGGCTGCTTGTTTAaCAATTGTTCCGGCGGTATGAC
	7

	oligo175(AT) C7g
	CGCCTGTTACGGCATCAGGGCTTTGGTTTGGGATGGCTGCTTGTTTAgCAATTGTTCCGGCGGTATGAC
	7

	oligo175(AT) C7t
	CGCCTGTTACGGCATCAGGGCTTTGGTTTGGGATGGCTGCTTGTTTAtCAATTGTTCCGGCGGTATGAC
	7

	oligo175(AT) C+1a
	CGCCTGTTACGGCATCAGGGCTTTGGTTTGGGATGGCTGCTTGTTTACaAATTGTTCCGGCGGTATGAC
	8

	oligo175(AT) C+1t
	CGCCTGTTACGGCATCAGGGCTTTGGTTTGGGATGGCTGCTTGTTTACtAATTGTTCCGGCGGTATGAC
	8

	oligo175(AT) C+1g
	CGCCTGTTACGGCATCAGGGCTTTGGTTTGGGATGGCTGCTTGTTTACgAATTGTTCCGGCGGTATGAC
	8

	oligo175(AT) A+2g
	CGCCTGTTACGGCATCAGGGCTTTGGTTTGGGATGGCTGCTTGTTTACCgATTGTTCCGGCGGTATGAC
	9

	oligo175(AT) A+2c
	CGCCTGTTACGGCATCAGGGCTTTGGTTTGGGATGGCTGCTTGTTTACCcATTGTTCCGGCGGTATGAC
	9

	oligo175(AT) A+2t
	CGCCTGTTACGGCATCAGGGCTTTGGTTTGGGATGGCTGCTTGTTTACCtATTGTTCCGGCGGTATGAC
	9

	oligo175(AT) A+3c
	CGCCTGTTACGGCATCAGGGCTTTGGTTTGGGATGGCTGCTTGTTTACCAcTTGTTCCGGCGGTATGAC
	10

	oligo175(AT) A+3t
	CGCCTGTTACGGCATCAGGGCTTTGGTTTGGGATGGCTGCTTGTTTACCAtTTGTTCCGGCGGTATGAC
	10

	oligo175(AT) A+3g
	CGCCTGTTACGGCATCAGGGCTTTGGTTTGGGATGGCTGCTTGTTTACCAgTTGTTCCGGCGGTATGAC
	10





Table S5. Chimp and Human PSAM matrices for the FOXP2 preferred binding site derived from the systematic mutation MITOMI measurements. The reference sequence is listed in the left hand column and the substituted base is listed in the first row. The numbers in the matrix represent the expected change of affinity for each given substitution relative to the best sequence. For more information on this format and how to use it, see (1).
	Chimp Foxp2 PSAM
	A
	C
	G
	T

	a
	0.993088736
	0.840206181
	1
	0.220475102

	t
	0.650867388
	0.515740034
	0.483031674
	1

	t
	0.560197613
	0.375413846
	0.395421118
	1

	t
	0.058540439
	0.033920791
	0.011014946
	1

	g
	0.523274475
	0.043279124
	1
	0.04994255

	t
	0.006642684
	0.03055689
	0.002925288
	1

	t
	0.014252145
	0.008854515
	0.117652365
	1

	t
	0.01026408
	0.009753434
	0.070402764
	1

	a
	1
	0.029626937
	0.045207141
	0.023193932

	c
	0.017792939
	1
	0.07031924
	0.442276773

	t
	0.782469553
	0.945000005
	0.731332123
	1

	t
	0.80282209
	0.5471422
	0.810429182
	1

	g
	0.873144177
	0.822162529
	1
	0.87805969

	
	
	
	
	

	Human FOXP2 PSAM
	A
	C
	G
	T

	a
	0.892104071
	0.78692236
	1
	0.406470696

	t
	0.659492494
	0.560049642
	0.456019475
	1

	t
	0.355663898
	0.61203563
	0.343240522
	1

	t
	0.065139267
	0.012754094
	1.04E-10
	1

	g
	0.503958721
	0
	1
	6.0378E-08

	t
	0.010921054
	0.049159052
	0.002420352
	1

	t
	0.052962266
	0.029319565
	0.09564326
	1

	t
	0
	5.02E-10
	0.144556797
	1

	a
	1
	0.019309826
	0.066035873
	0.047797131

	c
	0.030098052
	1
	0.066424771
	0.445906175

	t
	0.812386243
	0.96936876
	0.571371571
	1

	t
	0.791758335
	0.415509636
	0.476911315
	1

	g
	1
	0.59160006
	0.840779738
	0.685326581





Table S6. Intergenic high-confidence ChIP-seq peaks, motif scoring and motif conservation.

	[bookmark: RANGE!C22:I34]peak #
	bp to nearest gene
	blast hit, closest feature
	PSAM score
	max local score
	hg19 perfect motif instance
	unique in humans

	5
	6269
	6269 bp at 3' side: elongation factor 1-gamma
	1.06
	1.00
	chr11:62,320,767-62,320,774 
	no

	8
	13316
	13316 bp at 3' side: forkhead box protein J2
	1.02
	1.00
	chr12:8,178,994-8,179,000 
	no

	12
	26583
	34847 bp at 3' side: galectin-3 isoform 2
	0.15
	0.14
	-
	-

	26
	46956
	uncharacterized protein LOC100128905
	1.06
	1.00
	chr2:174,890,236-174,890,242
	no

	28
	632370
	632370 bp at 5' side: uncharacterized protein LOC100996394
	0.02
	0.01
	-
	-

	30
	12349
	12349 bp at 5' side: transmembrane protein 189 isoform 1
	0.58
	0.50
	-
	-

	31
	155694
	155694 bp at 5' side: zinc finger protein 217
	1.07
	1.00
	chr20:52,355,178-52,355,184
	no

	37
	162353
	294928 bp at 5' side: F-box-like/WD repeat-containing protein TBL1XR1
	0.12
	0.07
	-
	-

	45
	14239
	33574 bp at 3' side: forkhead box protein P4 isoform 1
	1.52
	1.00
	chr6:41,499,790-41,499,796
	no

	60
	23438
	23449 bp at 5' side: vacuolar protein sorting-associated protein 41 homolog
	1.19
	1.00
	chr7:38,972,282-38,972,288
	yes

	68
	150163
	150163 bp at 5' side: cyclin-dependent kinase 4 inhibitor B isoform 2
	1.09
	1.00
	chr9:22,159,164-22,159,170
	no

	71
	11593
	11593 bp at 5' side: mid1-interacting protein 1
	1.01
	1.00
	chrX:38,676,449-38,676,455
	no





Table S7. All nearest genes to the expanded list of 1483 ChIP-seq replicate peaks.

	ID
	SYMBOL
	DESCRIPTION

	ENSG00000160685
	ZBTB7B
	zinc finger and BTB domain containing 7B

	ENSG00000219092
	None
	Not found in HUGO database

	ENSG00000086015
	MAST2
	microtubule associated serine/threonine kinase 2

	ENSG00000117000
	RLF
	rearranged L-myc fusion

	ENSG00000092847
	EIF2C1
	eukaryotic translation initiation factor 2C, 1

	ENSG00000143226
	FCGR2A
	Fc fragment of IgG, low affinity IIa, receptor (CD32)

	ENSG00000208115
	None
	Not found in HUGO database

	ENSG00000181873
	IBA57
	IBA57, iron-sulfur cluster assembly homolog (S. cerevisiae)

	ENSG00000064703
	DDX20
	DEAD (Asp-Glu-Ala-Asp) box polypeptide 20

	ENSG00000162946
	DISC1
	disrupted in schizophrenia 1

	ENSG00000116688
	MFN2
	mitofusin 2

	ENSG00000182004
	SNRPE
	small nuclear ribonucleoprotein polypeptide E

	ENSG00000081277
	PKP1
	plakophilin 1 (ectodermal dysplasia/skin fragility syndrome)

	ENSG00000136630
	HLX
	H2.0-like homeobox

	ENSG00000162599
	NFIA
	nuclear factor I/A

	ENSG00000116883
	None
	Not found in HUGO database

	ENSG00000143224
	PPOX
	protoporphyrinogen oxidase

	ENSG00000158109
	TPRG1L
	tumor protein p63 regulated 1-like

	ENSG00000186501
	TMEM222
	transmembrane protein 222

	ENSG00000123091
	RNF11
	ring finger protein 11

	ENSG00000221425
	None
	Not found in HUGO database

	ENSG00000203263
	None
	Not found in HUGO database

	ENSG00000143033
	MTF2
	metal response element binding transcription factor 2

	ENSG00000158864
	NDUFS2
	NADH dehydrogenase (ubiquinone) Fe-S protein 2, 49kDa (NADH-coenzyme Q reductase)

	ENSG00000143036
	SLC44A3
	solute carrier family 44, member 3

	ENSG00000168528
	SERINC2
	serine incorporator 2

	ENSG00000117592
	PRDX6
	peroxiredoxin 6

	ENSG00000173846
	PLK3
	polo-like kinase 3

	ENSG00000201638
	RNY4P16
	RNA, Ro-associated Y4 pseudogene 16

	ENSG00000162819
	BROX
	BRO1 domain and CAAX motif containing

	ENSG00000157191
	NECAP2
	NECAP endocytosis associated 2

	ENSG00000040487
	PQLC2
	PQ loop repeat containing 2

	ENSG00000163041
	H3F3A
	H3 histone, family 3A

	ENSG00000218833
	None
	Not found in HUGO database

	ENSG00000169504
	CLIC4
	chloride intracellular channel 4

	ENSG00000064703
	DDX20
	DEAD (Asp-Glu-Ala-Asp) box polypeptide 20

	ENSG00000116863
	ADPRHL2
	ADP-ribosylhydrolase like 2

	ENSG00000011007
	TCEB3
	transcription elongation factor B (SIII), polypeptide 3 (110kDa, elongin A)

	ENSG00000217568
	None
	Not found in HUGO database

	ENSG00000196352
	CD55
	CD55 molecule, decay accelerating factor for complement (Cromer blood group)

	ENSG00000162771
	FAM71A
	family with sequence similarity 71, member A

	ENSG00000208115
	None
	Not found in HUGO database

	ENSG00000196352
	CD55
	CD55 molecule, decay accelerating factor for complement (Cromer blood group)

	ENSG00000219092
	None
	Not found in HUGO database

	ENSG00000218259
	None
	Not found in HUGO database

	ENSG00000198483
	ANKRD35
	ankyrin repeat domain 35

	ENSG00000084073
	ZMPSTE24
	zinc metallopeptidase STE24 homolog (S. cerevisiae)

	ENSG00000174371
	EXO1
	exonuclease 1

	ENSG00000162771
	FAM71A
	family with sequence similarity 71, member A

	ENSG00000184965
	None
	Not found in HUGO database

	ENSG00000177000
	MTHFR
	methylenetetrahydrofolate reductase (NAD(P)H)

	ENSG00000069248
	NUP133
	nucleoporin 133kDa

	ENSG00000168264
	IRF2BP2
	interferon regulatory factor 2 binding protein 2

	ENSG00000160741
	CRTC2
	CREB regulated transcription coactivator 2

	ENSG00000162496
	DHRS3
	dehydrogenase/reductase (SDR family) member 3

	ENSG00000069702
	TGFBR3
	transforming growth factor, beta receptor III

	ENSG00000184007
	PTP4A2
	protein tyrosine phosphatase type IVA, member 2

	ENSG00000162496
	DHRS3
	dehydrogenase/reductase (SDR family) member 3

	ENSG00000171163
	ZNF692
	zinc finger protein 692

	ENSG00000143612
	C1orf43
	chromosome 1 open reading frame 43

	ENSG00000168243
	GNG4
	guanine nucleotide binding protein (G protein), gamma 4

	ENSG00000134644
	PUM1
	pumilio homolog 1 (Drosophila)

	ENSG00000143772
	ITPKB
	inositol-trisphosphate 3-kinase B

	ENSG00000179743
	None
	Not found in HUGO database

	ENSG00000188396
	None
	Not found in HUGO database

	ENSG00000143799
	PARP1
	poly (ADP-ribose) polymerase 1

	ENSG00000221145
	None
	Not found in HUGO database

	ENSG00000196182
	STK40
	serine/threonine kinase 40

	ENSG00000198137
	None
	Not found in HUGO database

	ENSG00000155380
	SLC16A1
	solute carrier family 16, member 1 (monocarboxylic acid transporter 1)

	ENSG00000220627
	None
	Not found in HUGO database

	ENSG00000117298
	ECE1
	endothelin converting enzyme 1

	ENSG00000175137
	SH3BP5L
	SH3-binding domain protein 5-like

	ENSG00000158006
	PAFAH2
	platelet-activating factor acetylhydrolase 2, 40kDa

	ENSG00000184007
	PTP4A2
	protein tyrosine phosphatase type IVA, member 2

	ENSG00000132688
	NES
	nestin

	ENSG00000162600
	OMA1
	OMA1 zinc metallopeptidase homolog (S. cerevisiae)

	ENSG00000135776
	ABCB10
	ATP-binding cassette, sub-family B (MDR/TAP), member 10

	ENSG00000222112
	None
	Not found in HUGO database

	ENSG00000134697
	GNL2
	guanine nucleotide binding protein-like 2 (nucleolar)

	ENSG00000188643
	S100A16
	S100 calcium binding protein A16

	ENSG00000220933
	None
	Not found in HUGO database

	ENSG00000135870
	RC3H1
	ring finger and CCCH-type domains 1

	ENSG00000117595
	IRF6
	interferon regulatory factor 6

	ENSG00000076356
	PLXNA2
	plexin A2

	ENSG00000160075
	SSU72
	SSU72 RNA polymerase II CTD phosphatase homolog (S. cerevisiae)

	ENSG00000220627
	None
	Not found in HUGO database

	ENSG00000183431
	SF3A3
	splicing factor 3a, subunit 3, 60kDa

	ENSG00000143507
	DUSP10
	dual specificity phosphatase 10

	ENSG00000143507
	DUSP10
	dual specificity phosphatase 10

	ENSG00000143612
	C1orf43
	chromosome 1 open reading frame 43

	ENSG00000162687
	KCNT2
	potassium channel, subfamily T, member 2

	ENSG00000027644
	INSRR
	insulin receptor-related receptor

	ENSG00000168264
	IRF2BP2
	interferon regulatory factor 2 binding protein 2

	ENSG00000042781
	USH2A
	Usher syndrome 2A (autosomal recessive, mild)

	ENSG00000162613
	FUBP1
	far upstream element (FUSE) binding protein 1

	ENSG00000143401
	ANP32E
	acidic (leucine-rich) nuclear phosphoprotein 32 family, member E

	ENSG00000143067
	ZNF697
	zinc finger protein 697

	ENSG00000023572
	GLRX2
	glutaredoxin 2

	ENSG00000092607
	TBX15
	T-box 15

	ENSG00000143486
	EIF2D
	eukaryotic translation initiation factor 2D

	ENSG00000070785
	EIF2B3
	eukaryotic translation initiation factor 2B, subunit 3 gamma, 58kDa

	ENSG00000148814
	LRRC27
	leucine rich repeat containing 27

	ENSG00000138134
	STAMBPL1
	STAM binding protein-like 1

	ENSG00000217532
	None
	Not found in HUGO database

	ENSG00000119929
	CUTC
	cutC copper transporter homolog (E. coli)

	ENSG00000120539
	MASTL
	microtubule associated serine/threonine kinase-like

	ENSG00000138162
	TACC2
	transforming, acidic coiled-coil containing protein 2

	ENSG00000220202
	None
	Not found in HUGO database

	ENSG00000107968
	MAP3K8
	mitogen-activated protein kinase kinase kinase 8

	ENSG00000201581
	None
	Not found in HUGO database

	ENSG00000108175
	ZMIZ1
	zinc finger, MIZ-type containing 1

	ENSG00000217332
	None
	Not found in HUGO database

	ENSG00000108179
	PPIF
	peptidylprolyl isomerase F

	ENSG00000168209
	DDIT4
	DNA-damage-inducible transcript 4

	ENSG00000148730
	EIF4EBP2
	eukaryotic translation initiation factor 4E binding protein 2

	ENSG00000221359
	None
	Not found in HUGO database

	ENSG00000200849
	None
	Not found in HUGO database

	ENSG00000043822
	None
	Not found in HUGO database

	ENSG00000209675
	None
	Not found in HUGO database

	ENSG00000223243
	None
	Not found in HUGO database

	ENSG00000222503
	None
	Not found in HUGO database

	ENSG00000180525
	C10orf108
	chromosome 10 open reading frame 108

	ENSG00000134453
	RBM17
	RNA binding motif protein 17

	ENSG00000207275
	None
	Not found in HUGO database

	ENSG00000181192
	DHTKD1
	dehydrogenase E1 and transketolase domain containing 1

	ENSG00000199446
	None
	Not found in HUGO database

	ENSG00000165312
	OTUD1
	OTU domain containing 1

	ENSG00000120594
	PLXDC2
	plexin domain containing 2

	ENSG00000221359
	None
	Not found in HUGO database

	ENSG00000216004
	None
	Not found in HUGO database

	ENSG00000047056
	WDR37
	WD repeat domain 37

	ENSG00000165879
	FRAT1
	frequently rearranged in advanced T-cell lymphomas

	ENSG00000189319
	FAM53B
	family with sequence similarity 53, member B

	ENSG00000151651
	ADAM8
	ADAM metallopeptidase domain 8

	ENSG00000107562
	CXCL12
	chemokine (C-X-C motif) ligand 12

	ENSG00000217638
	None
	Not found in HUGO database

	ENSG00000198408
	MGEA5
	meningioma expressed antigen 5 (hyaluronidase)

	ENSG00000150867
	PIP4K2A
	phosphatidylinositol-5-phosphate 4-kinase, type II, alpha

	ENSG00000079332
	SAR1A
	SAR1 homolog A (S. cerevisiae)

	ENSG00000107562
	CXCL12
	chemokine (C-X-C motif) ligand 12

	ENSG00000198915
	RASGEF1A
	RasGEF domain family, member 1A

	ENSG00000181274
	FRAT2
	frequently rearranged in advanced T-cell lymphomas 2

	ENSG00000150867
	PIP4K2A
	phosphatidylinositol-5-phosphate 4-kinase, type II, alpha

	ENSG00000122912
	SLC25A16
	solute carrier family 25 (mitochondrial carrier; Graves disease autoantigen), member 16

	ENSG00000197430
	OPALIN
	oligodendrocytic myelin paranodal and inner loop protein

	ENSG00000107959
	PITRM1
	pitrilysin metallopeptidase 1

	ENSG00000180592
	SKIDA1
	SKI/DACH domain containing 1

	ENSG00000138175
	ARL3
	ADP-ribosylation factor-like 3

	ENSG00000119943
	PYROXD2
	pyridine nucleotide-disulphide oxidoreductase domain 2

	ENSG00000218595
	None
	Not found in HUGO database

	ENSG00000107959
	PITRM1
	pitrilysin metallopeptidase 1

	ENSG00000197746
	PSAP
	prosaposin

	ENSG00000108001
	EBF3
	early B-cell factor 3

	ENSG00000220459
	None
	Not found in HUGO database

	ENSG00000077147
	TM9SF3
	transmembrane 9 superfamily member 3

	ENSG00000151893
	CACUL1
	CDK2-associated, cullin domain 1

	ENSG00000196693
	ZNF33B
	zinc finger protein 33B

	ENSG00000216260
	None
	Not found in HUGO database

	ENSG00000220039
	None
	Not found in HUGO database

	ENSG00000107960
	None
	Not found in HUGO database

	ENSG00000207727
	MIR612
	microRNA 612

	ENSG00000177112
	MRVI1-AS1
	MRVI1 antisense RNA 1 (non-protein coding)

	ENSG00000186166
	CCDC84
	coiled-coil domain containing 84

	ENSG00000068971
	PPP2R5B
	protein phosphatase 2, regulatory subunit B', beta

	ENSG00000206806
	None
	Not found in HUGO database

	ENSG00000197601
	FAR1
	fatty acyl CoA reductase 1

	ENSG00000121671
	CRY2
	cryptochrome 2 (photolyase-like)

	ENSG00000154127
	UBASH3B
	ubiquitin associated and SH3 domain containing B

	ENSG00000171714
	ANO5
	anoctamin 5

	ENSG00000152270
	PDE3B
	phosphodiesterase 3B, cGMP-inhibited

	ENSG00000149577
	SIDT2
	SID1 transmembrane family, member 2

	ENSG00000173442
	EHBP1L1
	EH domain binding protein 1-like 1

	ENSG00000172375
	None
	Not found in HUGO database

	ENSG00000175550
	DRAP1
	DR1-associated protein 1 (negative cofactor 2 alpha)

	ENSG00000223324
	None
	Not found in HUGO database

	ENSG00000182704
	TSKU
	tsukushi small leucine rich proteoglycan homolog (Xenopus laevis)

	ENSG00000118363
	SPCS2
	signal peptidase complex subunit 2 homolog (S. cerevisiae)

	ENSG00000196914
	ARHGEF12
	Rho guanine nucleotide exchange factor (GEF) 12

	ENSG00000172409
	None
	Not found in HUGO database

	ENSG00000137642
	SORL1
	sortilin-related receptor, L(DLR class) A repeats containing

	ENSG00000166333
	ILK
	integrin-linked kinase

	ENSG00000084207
	GSTP1
	glutathione S-transferase pi 1

	ENSG00000054967
	None
	Not found in HUGO database

	ENSG00000179241
	LDLRAD3
	low density lipoprotein receptor class A domain containing 3

	ENSG00000165915
	None
	Not found in HUGO database

	ENSG00000207727
	MIR612
	microRNA 612

	ENSG00000069482
	GAL
	galanin prepropeptide

	ENSG00000185238
	PRMT3
	protein arginine methyltransferase 3

	ENSG00000154127
	UBASH3B
	ubiquitin associated and SH3 domain containing B

	ENSG00000222388
	None
	Not found in HUGO database

	ENSG00000179240
	None
	Not found in HUGO database

	ENSG00000173727
	None
	Not found in HUGO database

	ENSG00000152270
	PDE3B
	phosphodiesterase 3B, cGMP-inhibited

	ENSG00000198788
	MUC2
	mucin 2, oligomeric mucus/gel-forming

	ENSG00000167996
	FTH1
	ferritin, heavy polypeptide 1

	ENSG00000149357
	LAMTOR1
	late endosomal/lysosomal adaptor, MAPK and MTOR activator 1

	ENSG00000064309
	None
	Not found in HUGO database

	ENSG00000134954
	ETS1
	v-ets erythroblastosis virus E26 oncogene homolog 1 (avian)

	ENSG00000134954
	ETS1
	v-ets erythroblastosis virus E26 oncogene homolog 1 (avian)

	ENSG00000219934
	None
	Not found in HUGO database

	ENSG00000175294
	CATSPER1
	cation channel, sperm associated 1

	ENSG00000177595
	PIDD
	p53-induced death domain protein

	ENSG00000214530
	None
	Not found in HUGO database

	ENSG00000207805
	MIR483
	microRNA 483

	ENSG00000166471
	TMEM41B
	transmembrane protein 41B

	ENSG00000172500
	FIBP
	fibroblast growth factor (acidic) intracellular binding protein

	ENSG00000149357
	LAMTOR1
	late endosomal/lysosomal adaptor, MAPK and MTOR activator 1

	ENSG00000109920
	FNBP4
	formin binding protein 4

	ENSG00000110046
	ATG2A
	autophagy related 2A

	ENSG00000223242
	None
	Not found in HUGO database

	ENSG00000124942
	AHNAK
	AHNAK nucleoprotein

	ENSG00000134954
	ETS1
	v-ets erythroblastosis virus E26 oncogene homolog 1 (avian)

	ENSG00000129084
	PSMA1
	proteasome (prosome, macropain) subunit, alpha type, 1

	ENSG00000162241
	SLC25A45
	solute carrier family 25, member 45

	ENSG00000216849
	None
	Not found in HUGO database

	ENSG00000124942
	AHNAK
	AHNAK nucleoprotein

	ENSG00000179057
	None
	Not found in HUGO database

	ENSG00000175582
	RAB6A
	RAB6A, member RAS oncogene family

	ENSG00000149480
	MTA2
	metastasis associated 1 family, member 2

	ENSG00000186174
	None
	Not found in HUGO database

	ENSG00000180423
	HARBI1
	harbinger transposase derived 1

	ENSG00000148925
	BTBD10
	BTB (POZ) domain containing 10

	ENSG00000207994
	MIR100
	microRNA 100

	ENSG00000149016
	TUT1
	terminal uridylyl transferase 1, U6 snRNA-specific

	ENSG00000167797
	CDK2AP2
	cyclin-dependent kinase 2 associated protein 2

	ENSG00000207809
	MIR139
	microRNA 139

	ENSG00000109971
	HSPA8
	heat shock 70kDa protein 8

	ENSG00000179119
	SPTY2D1
	SPT2, Suppressor of Ty, domain containing 1 (S. cerevisiae)

	ENSG00000221112
	None
	Not found in HUGO database

	ENSG00000109920
	FNBP4
	formin binding protein 4

	ENSG00000134954
	ETS1
	v-ets erythroblastosis virus E26 oncogene homolog 1 (avian)

	ENSG00000120868
	None
	Not found in HUGO database

	ENSG00000111077
	None
	Not found in HUGO database

	ENSG00000212138
	RN5S372
	RNA, 5S ribosomal 372

	ENSG00000196465
	None
	Not found in HUGO database

	ENSG00000111087
	None
	Not found in HUGO database

	ENSG00000065970
	None
	Not found in HUGO database

	ENSG00000139641
	None
	Not found in HUGO database

	ENSG00000166886
	None
	Not found in HUGO database

	ENSG00000151067
	CACNA1C
	calcium channel, voltage-dependent, L type, alpha 1C subunit

	ENSG00000090612
	None
	Not found in HUGO database

	ENSG00000120833
	SOCS2
	suppressor of cytokine signaling 2

	ENSG00000197111
	PCBP2
	poly(rC) binding protein 2

	ENSG00000175782
	None
	Not found in HUGO database

	ENSG00000135480
	KRT7
	keratin 7

	ENSG00000063046
	EIF4B
	eukaryotic translation initiation factor 4B

	ENSG00000139163
	ETNK1
	ethanolamine kinase 1

	ENSG00000127720
	C12orf26
	chromosome 12 open reading frame 26

	ENSG00000111077
	None
	Not found in HUGO database

	ENSG00000182500
	ORAI1
	ORAI calcium release-activated calcium modulator 1

	ENSG00000078237
	C12orf5
	chromosome 12 open reading frame 5

	ENSG00000183283
	DAZAP2
	DAZ associated protein 2

	ENSG00000111678
	C12orf57
	chromosome 12 open reading frame 57

	ENSG00000111057
	KRT18
	keratin 18

	ENSG00000173093
	None
	Not found in HUGO database

	ENSG00000177169
	ULK1
	unc-51-like kinase 1 (C. elegans)

	ENSG00000139726
	DENR
	density-regulated protein

	ENSG00000167535
	None
	Not found in HUGO database

	ENSG00000175727
	None
	Not found in HUGO database

	ENSG00000123106
	None
	Not found in HUGO database

	ENSG00000165714
	LOH12CR1
	loss of heterozygosity, 12, chromosomal region 1

	ENSG00000111269
	CREBL2
	cAMP responsive element binding protein-like 2

	ENSG00000111145
	None
	Not found in HUGO database

	ENSG00000111596
	None
	Not found in HUGO database

	ENSG00000215030
	None
	Not found in HUGO database

	ENSG00000186815
	TPCN1
	two pore segment channel 1

	ENSG00000189079
	ARID2
	AT rich interactive domain 2 (ARID, RFX-like)

	ENSG00000136051
	None
	Not found in HUGO database

	ENSG00000206636
	None
	Not found in HUGO database

	ENSG00000121749
	TBC1D15
	TBC1 domain family, member 15

	ENSG00000111325
	OGFOD2
	2-oxoglutarate and iron-dependent oxygenase domain containing 2

	ENSG00000066084
	None
	Not found in HUGO database

	ENSG00000123416
	None
	Not found in HUGO database

	ENSG00000161791
	None
	Not found in HUGO database

	ENSG00000134294
	None
	Not found in HUGO database

	ENSG00000175215
	CTDSP2
	CTD (carboxy-terminal domain, RNA polymerase II, polypeptide A) small phosphatase 2

	ENSG00000102189
	None
	Not found in HUGO database

	ENSG00000167548
	MLL2
	myeloid/lymphoid or mixed-lineage leukemia 2

	ENSG00000136044
	None
	Not found in HUGO database

	ENSG00000133639
	None
	Not found in HUGO database

	ENSG00000089234
	None
	Not found in HUGO database

	ENSG00000067182
	TNFRSF1A
	tumor necrosis factor receptor superfamily, member 1A

	ENSG00000183150
	None
	Not found in HUGO database

	ENSG00000122986
	HVCN1
	hydrogen voltage-gated channel 1

	ENSG00000211344
	None
	Not found in HUGO database

	ENSG00000134287
	ARF3
	ADP-ribosylation factor 3

	ENSG00000207622
	MIR619
	microRNA 619

	ENSG00000139117
	None
	Not found in HUGO database

	ENSG00000139625
	None
	Not found in HUGO database

	ENSG00000111305
	GSG1
	germ cell associated 1

	ENSG00000129315
	CCNT1
	cyclin T1

	ENSG00000186298
	PPP1CC
	protein phosphatase 1, catalytic subunit, gamma isozyme

	ENSG00000177889
	None
	Not found in HUGO database

	ENSG00000151065
	DCP1B
	DCP1 decapping enzyme homolog B (S. cerevisiae)

	ENSG00000151233
	GXYLT1
	glucoside xylosyltransferase 1

	ENSG00000130038
	None
	Not found in HUGO database

	ENSG00000135404
	None
	Not found in HUGO database

	ENSG00000139722
	VPS37B
	vacuolar protein sorting 37 homolog B (S. cerevisiae)

	ENSG00000177981
	None
	Not found in HUGO database

	ENSG00000209126
	None
	Not found in HUGO database

	ENSG00000184047
	DIABLO
	diablo, IAP-binding mitochondrial protein

	ENSG00000173588
	None
	Not found in HUGO database

	ENSG00000073060
	SCARB1
	scavenger receptor class B, member 1

	ENSG00000139631
	CSAD
	cysteine sulfinic acid decarboxylase

	ENSG00000133111
	RFXAP
	regulatory factor X-associated protein

	ENSG00000132965
	ALOX5AP
	arachidonate 5-lipoxygenase-activating protein

	ENSG00000125249
	RAP2A
	RAP2A, member of RAS oncogene family

	ENSG00000102471
	NDFIP2
	Nedd4 family interacting protein 2

	ENSG00000139496
	NUPL1
	nucleoporin like 1

	ENSG00000185989
	RASA3
	RAS p21 protein activator 3

	ENSG00000218935
	None
	Not found in HUGO database

	ENSG00000123178
	SPRYD7
	SPRY domain containing 7

	ENSG00000136158
	SPRY2
	sprouty homolog 2 (Drosophila)

	ENSG00000136158
	SPRY2
	sprouty homolog 2 (Drosophila)

	ENSG00000131981
	None
	Not found in HUGO database

	ENSG00000182351
	None
	Not found in HUGO database

	ENSG00000022976
	ZNF839
	zinc finger protein 839

	ENSG00000184990
	None
	Not found in HUGO database

	ENSG00000197406
	None
	Not found in HUGO database

	ENSG00000170345
	None
	Not found in HUGO database

	ENSG00000022976
	ZNF839
	zinc finger protein 839

	ENSG00000090061
	None
	Not found in HUGO database

	ENSG00000166183
	ASPG
	asparaginase homolog (S. cerevisiae)

	ENSG00000222185
	None
	Not found in HUGO database

	ENSG00000140104
	C14orf79
	chromosome 14 open reading frame 79

	ENSG00000100811
	YY1
	YY1 transcription factor

	ENSG00000168175
	None
	Not found in HUGO database

	ENSG00000165516
	KLHDC2
	kelch domain containing 2

	ENSG00000168175
	None
	Not found in HUGO database

	ENSG00000201358
	None
	Not found in HUGO database

	ENSG00000125375
	None
	Not found in HUGO database

	ENSG00000207959
	MIR656
	microRNA 656

	ENSG00000013523
	None
	Not found in HUGO database

	ENSG00000206761
	None
	Not found in HUGO database

	ENSG00000156411
	C14orf2
	chromosome 14 open reading frame 2

	ENSG00000129518
	None
	Not found in HUGO database

	ENSG00000119630
	None
	Not found in HUGO database

	ENSG00000119714
	None
	Not found in HUGO database

	ENSG00000119669
	IRF2BPL
	interferon regulatory factor 2 binding protein-like

	ENSG00000156030
	C14orf43
	chromosome 14 open reading frame 43

	ENSG00000100483
	METTL21D
	methyltransferase like 21D

	ENSG00000119660
	None
	Not found in HUGO database

	ENSG00000100575
	TIMM9
	translocase of inner mitochondrial membrane 9 homolog (yeast)

	ENSG00000187446
	CHP1
	calcineurin-like EF hand protein 1

	ENSG00000137801
	THBS1
	thrombospondin 1

	ENSG00000200216
	None
	Not found in HUGO database

	ENSG00000196547
	MAN2A2
	mannosidase, alpha, class 2A, member 2

	ENSG00000184254
	ALDH1A3
	aldehyde dehydrogenase 1 family, member A3

	ENSG00000222076
	RNU2-3P
	RNA, U2 small nuclear 3, pseudogene

	ENSG00000214448
	None
	Not found in HUGO database

	ENSG00000128965
	CHAC1
	ChaC, cation transport regulator homolog 1 (E. coli)

	ENSG00000167004
	PDIA3
	protein disulfide isomerase family A, member 3

	ENSG00000210307
	None
	Not found in HUGO database

	ENSG00000208939
	None
	Not found in HUGO database

	ENSG00000103647
	CORO2B
	coronin, actin binding protein, 2B

	ENSG00000140548
	ZNF710
	zinc finger protein 710

	ENSG00000103647
	CORO2B
	coronin, actin binding protein, 2B

	ENSG00000104142
	VPS18
	vacuolar protein sorting 18 homolog (S. cerevisiae)

	ENSG00000128965
	CHAC1
	ChaC, cation transport regulator homolog 1 (E. coli)

	ENSG00000092445
	TYRO3
	TYRO3 protein tyrosine kinase

	ENSG00000154237
	LRRK1
	leucine-rich repeat kinase 1

	ENSG00000166949
	SMAD3
	SMAD family member 3

	ENSG00000166426
	CRABP1
	cellular retinoic acid binding protein 1

	ENSG00000140455
	None
	Not found in HUGO database

	ENSG00000136381
	IREB2
	iron-responsive element binding protein 2

	ENSG00000171262
	FAM98B
	family with sequence similarity 98, member B

	ENSG00000189227
	C15orf61
	chromosome 15 open reading frame 61

	ENSG00000183571
	PGPEP1L
	pyroglutamyl-peptidase I-like

	ENSG00000131876
	SNRPA1
	small nuclear ribonucleoprotein polypeptide A'

	ENSG00000128915
	NARG2
	NMDA receptor regulated 2

	ENSG00000207965
	MIR629
	microRNA 629

	ENSG00000188501
	LCTL
	lactase-like

	ENSG00000159248
	GJD2
	gap junction protein, delta 2, 36kDa

	ENSG00000134138
	MEIS2
	Meis homeobox 2

	ENSG00000064726
	BTBD1
	BTB (POZ) domain containing 1

	ENSG00000172345
	STARD5
	StAR-related lipid transfer (START) domain containing 5

	ENSG00000159337
	None
	Not found in HUGO database

	ENSG00000129007
	CALML4
	calmodulin-like 4

	ENSG00000138623
	SEMA7A
	semaphorin 7A, GPI membrane anchor (John Milton Hagen blood group)

	ENSG00000184277
	TM2D3
	TM2 domain containing 3

	ENSG00000213440
	H2AFZP1
	H2A histone family, member Z pseudogene 1

	ENSG00000199156
	MIR422A
	microRNA 422a

	ENSG00000067221
	STOML1
	stomatin (EPB72)-like 1

	ENSG00000138629
	UBL7
	ubiquitin-like 7 (bone marrow stromal cell-derived)

	ENSG00000183571
	PGPEP1L
	pyroglutamyl-peptidase I-like

	ENSG00000067225
	PKM
	pyruvate kinase, muscle

	ENSG00000183571
	PGPEP1L
	pyroglutamyl-peptidase I-like

	ENSG00000183571
	PGPEP1L
	pyroglutamyl-peptidase I-like

	ENSG00000185088
	RPS27L
	ribosomal protein S27-like

	ENSG00000138593
	None
	Not found in HUGO database

	ENSG00000183571
	PGPEP1L
	pyroglutamyl-peptidase I-like

	ENSG00000140199
	SLC12A6
	solute carrier family 12 (potassium/chloride transporters), member 6

	ENSG00000103495
	None
	Not found in HUGO database

	ENSG00000103319
	EEF2K
	eukaryotic elongation factor-2 kinase

	ENSG00000059122
	FLYWCH1
	FLYWCH-type zinc finger 1

	ENSG00000007516
	BAIAP3
	BAI1-associated protein 3

	ENSG00000209499
	None
	Not found in HUGO database

	ENSG00000150281
	CTF1
	cardiotrophin 1

	ENSG00000102981
	PARD6A
	par-6 partitioning defective 6 homolog alpha (C. elegans)

	ENSG00000172530
	BANP
	BTG3 associated nuclear protein

	ENSG00000149923
	PPP4C
	protein phosphatase 4, catalytic subunit

	ENSG00000169592
	INO80E
	INO80 complex subunit E

	ENSG00000103415
	HMOX2
	heme oxygenase (decycling) 2

	ENSG00000156860
	FBRS
	fibrosin

	ENSG00000201999
	RN5S428
	RNA, 5S ribosomal 428

	ENSG00000182885
	GPR97
	G protein-coupled receptor 97

	ENSG00000153443
	FAM100A
	family with sequence similarity 100, member A

	ENSG00000176046
	NUPR1
	nuclear protein, transcriptional regulator, 1

	ENSG00000166822
	TMEM170A
	transmembrane protein 170A

	ENSG00000103365
	GGA2
	golgi-associated, gamma adaptin ear containing, ARF binding protein 2

	ENSG00000051523
	None
	Not found in HUGO database

	ENSG00000223109
	MIR1538
	microRNA 1538

	ENSG00000166455
	C16orf46
	chromosome 16 open reading frame 46

	ENSG00000167969
	ECI1
	enoyl-CoA delta isomerase 1

	ENSG00000125166
	GOT2
	glutamic-oxaloacetic transaminase 2, mitochondrial (aspartate aminotransferase 2)

	ENSG00000158792
	SPATA2L
	spermatogenesis associated 2-like

	ENSG00000090238
	None
	Not found in HUGO database

	ENSG00000199949
	None
	Not found in HUGO database

	ENSG00000171282
	None
	Not found in HUGO database

	ENSG00000141349
	None
	Not found in HUGO database

	ENSG00000170291
	C17orf81
	chromosome 17 open reading frame 81

	ENSG00000108424
	KPNB1
	karyopherin (importin) beta 1

	ENSG00000221486
	None
	Not found in HUGO database

	ENSG00000108278
	ZNHIT3
	zinc finger, HIT-type containing 3

	ENSG00000203592
	None
	Not found in HUGO database

	ENSG00000108344
	PSMD3
	proteasome (prosome, macropain) 26S subunit, non-ATPase, 3

	ENSG00000210857
	None
	Not found in HUGO database

	ENSG00000207614
	MIR193A
	microRNA 193a

	ENSG00000129195
	None
	Not found in HUGO database

	ENSG00000067596
	None
	Not found in HUGO database

	ENSG00000177374
	None
	Not found in HUGO database

	ENSG00000154217
	None
	Not found in HUGO database

	ENSG00000108406
	None
	Not found in HUGO database

	ENSG00000141367
	CLTC
	clathrin, heavy chain (Hc)

	ENSG00000141738
	GRB7
	growth factor receptor-bound protein 7

	ENSG00000159202
	UBE2Z
	ubiquitin-conjugating enzyme E2Z

	ENSG00000141562
	NARF
	nuclear prelamin A recognition factor

	ENSG00000203466
	None
	Not found in HUGO database

	ENSG00000129657
	None
	Not found in HUGO database

	ENSG00000108370
	None
	Not found in HUGO database

	ENSG00000109046
	WSB1
	WD repeat and SOCS box containing 1

	ENSG00000200651
	None
	Not found in HUGO database

	ENSG00000159202
	UBE2Z
	ubiquitin-conjugating enzyme E2Z

	ENSG00000141556
	None
	Not found in HUGO database

	ENSG00000170004
	CHD3
	chromodomain helicase DNA binding protein 3

	ENSG00000005955
	GGNBP2
	gametogenetin binding protein 2

	ENSG00000170836
	PPM1D
	protein phosphatase, Mg2+/Mn2+ dependent, 1D

	ENSG00000200651
	None
	Not found in HUGO database

	ENSG00000170315
	UBB
	ubiquitin B

	ENSG00000002834
	LASP1
	LIM and SH3 protein 1

	ENSG00000171282
	None
	Not found in HUGO database

	ENSG00000185262
	FAM100B
	family with sequence similarity 100, member B

	ENSG00000184640
	9-Sep
	septin 9

	ENSG00000056345
	None
	Not found in HUGO database

	ENSG00000197862
	None
	Not found in HUGO database

	ENSG00000161326
	DUSP14
	dual specificity phosphatase 14

	ENSG00000177374
	None
	Not found in HUGO database

	ENSG00000160629
	None
	Not found in HUGO database

	ENSG00000136444
	RSAD1
	radical S-adenosyl methionine domain containing 1

	ENSG00000141720
	None
	Not found in HUGO database

	ENSG00000141570
	CBX8
	chromobox homolog 8

	ENSG00000035862
	TIMP2
	TIMP metallopeptidase inhibitor 2

	ENSG00000198920
	None
	Not found in HUGO database

	ENSG00000210362
	None
	Not found in HUGO database

	ENSG00000220038
	None
	Not found in HUGO database

	ENSG00000074755
	ZZEF1
	zinc finger, ZZ-type with EF-hand domain 1

	ENSG00000108604
	None
	Not found in HUGO database

	ENSG00000212446
	None
	Not found in HUGO database

	ENSG00000062725
	None
	Not found in HUGO database

	ENSG00000035862
	TIMP2
	TIMP metallopeptidase inhibitor 2

	ENSG00000173762
	None
	Not found in HUGO database

	ENSG00000004660
	CAMKK1
	calcium/calmodulin-dependent protein kinase kinase 1, alpha

	ENSG00000141582
	CBX4
	chromobox homolog 4

	ENSG00000068137
	None
	Not found in HUGO database

	ENSG00000005100
	DHX33
	DEAH (Asp-Glu-Ala-His) box polypeptide 33

	ENSG00000069188
	SDK2
	sidekick cell adhesion molecule 2

	ENSG00000173801
	JUP
	junction plakoglobin

	ENSG00000126368
	NR1D1
	nuclear receptor subfamily 1, group D, member 1

	ENSG00000056661
	None
	Not found in HUGO database

	ENSG00000136478
	None
	Not found in HUGO database

	ENSG00000108854
	None
	Not found in HUGO database

	ENSG00000173762
	None
	Not found in HUGO database

	ENSG00000207839
	MIR33B
	microRNA 33b

	ENSG00000141232
	None
	Not found in HUGO database

	ENSG00000126368
	NR1D1
	nuclear receptor subfamily 1, group D, member 1

	ENSG00000178977
	LINC00324
	long intergenic non-protein coding RNA 324

	ENSG00000175832
	None
	Not found in HUGO database

	ENSG00000210362
	None
	Not found in HUGO database

	ENSG00000171953
	ATPAF2
	ATP synthase mitochondrial F1 complex assembly factor 2

	ENSG00000172992
	None
	Not found in HUGO database

	ENSG00000184557
	None
	Not found in HUGO database

	ENSG00000068137
	None
	Not found in HUGO database

	ENSG00000157637
	SLC38A10
	solute carrier family 38, member 10

	ENSG00000121067
	SPOP
	speckle-type POZ protein

	ENSG00000070444
	MNT
	MAX binding protein

	ENSG00000179094
	None
	Not found in HUGO database

	ENSG00000168610
	STAT3
	signal transducer and activator of transcription 3 (acute-phase response factor)

	ENSG00000161544
	None
	Not found in HUGO database

	ENSG00000220038
	None
	Not found in HUGO database

	ENSG00000220038
	None
	Not found in HUGO database

	ENSG00000132361
	KIAA0664
	KIAA0664

	ENSG00000132376
	INPP5K
	inositol polyphosphate-5-phosphatase K

	ENSG00000081913
	PHLPP1
	PH domain and leucine rich repeat protein phosphatase 1

	ENSG00000170677
	SOCS6
	suppressor of cytokine signaling 6

	ENSG00000209562
	None
	Not found in HUGO database

	ENSG00000166974
	MAPRE2
	microtubule-associated protein, RP/EB family, member 2

	ENSG00000101773
	RBBP8
	retinoblastoma binding protein 8

	ENSG00000215421
	ZNF407
	zinc finger protein 407

	ENSG00000168675
	C18orf1
	chromosome 18 open reading frame 1

	ENSG00000101782
	RIOK3
	RIO kinase 3 (yeast)

	ENSG00000215384
	None
	Not found in HUGO database

	ENSG00000134030
	CTIF
	CBP80/20-dependent translation initiation factor

	ENSG00000168461
	None
	Not found in HUGO database

	ENSG00000222463
	None
	Not found in HUGO database

	ENSG00000101493
	None
	Not found in HUGO database

	ENSG00000198795
	None
	Not found in HUGO database

	ENSG00000222463
	None
	Not found in HUGO database

	ENSG00000101665
	SMAD7
	SMAD family member 7

	ENSG00000141425
	RPRD1A
	regulation of nuclear pre-mRNA domain containing 1A

	ENSG00000153391
	INO80C
	INO80 complex subunit C

	ENSG00000141424
	None
	Not found in HUGO database

	ENSG00000130402
	ACTN4
	actinin, alpha 4

	ENSG00000213491
	None
	Not found in HUGO database

	ENSG00000167461
	None
	Not found in HUGO database

	ENSG00000178904
	None
	Not found in HUGO database

	ENSG00000069399
	BCL3
	B-cell CLL/lymphoma 3

	ENSG00000142039
	None
	Not found in HUGO database

	ENSG00000105694
	None
	Not found in HUGO database

	ENSG00000196961
	None
	Not found in HUGO database

	ENSG00000083838
	None
	Not found in HUGO database

	ENSG00000166398
	None
	Not found in HUGO database

	ENSG00000142039
	None
	Not found in HUGO database

	ENSG00000142039
	None
	Not found in HUGO database

	ENSG00000087086
	FTL
	ferritin, light polypeptide

	ENSG00000130309
	None
	Not found in HUGO database

	ENSG00000126247
	CAPNS1
	calpain, small subunit 1

	ENSG00000171223
	None
	Not found in HUGO database

	ENSG00000198131
	None
	Not found in HUGO database

	ENSG00000105707
	None
	Not found in HUGO database

	ENSG00000090006
	None
	Not found in HUGO database

	ENSG00000099783
	None
	Not found in HUGO database

	ENSG00000223326
	None
	Not found in HUGO database

	ENSG00000118046
	None
	Not found in HUGO database

	ENSG00000099866
	None
	Not found in HUGO database

	ENSG00000167475
	None
	Not found in HUGO database

	ENSG00000128016
	None
	Not found in HUGO database

	ENSG00000079432
	CIC
	capicua homolog (Drosophila)

	ENSG00000167460
	None
	Not found in HUGO database

	ENSG00000088002
	None
	Not found in HUGO database

	ENSG00000128016
	None
	Not found in HUGO database

	ENSG00000130544
	None
	Not found in HUGO database

	ENSG00000079432
	CIC
	capicua homolog (Drosophila)

	ENSG00000069399
	BCL3
	B-cell CLL/lymphoma 3

	ENSG00000129450
	SIGLEC9
	sialic acid binding Ig-like lectin 9

	ENSG00000132003
	ZSWIM4
	zinc finger, SWIM-type containing 4

	ENSG00000171223
	None
	Not found in HUGO database

	ENSG00000126261
	None
	Not found in HUGO database

	ENSG00000207773
	MIR642A
	microRNA 642a

	ENSG00000133275
	CSNK1G2
	casein kinase 1, gamma 2

	ENSG00000176472
	None
	Not found in HUGO database

	ENSG00000171223
	None
	Not found in HUGO database

	ENSG00000167483
	None
	Not found in HUGO database

	ENSG00000213491
	None
	Not found in HUGO database

	ENSG00000183401
	CCDC159
	coiled-coil domain containing 159

	ENSG00000141933
	TPGS1
	tubulin polyglutamylase complex subunit 1

	ENSG00000105700
	KXD1
	KxDL motif containing 1

	ENSG00000142039
	None
	Not found in HUGO database

	ENSG00000127663
	None
	Not found in HUGO database

	ENSG00000034063
	UHRF1
	ubiquitin-like with PHD and ring finger domains 1

	ENSG00000090006
	None
	Not found in HUGO database

	ENSG00000129347
	KRI1
	KRI1 homolog (S. cerevisiae)

	ENSG00000181786
	None
	Not found in HUGO database

	ENSG00000213253
	None
	Not found in HUGO database

	ENSG00000129968
	FAM108A1
	family with sequence similarity 108, member A1

	ENSG00000197256
	None
	Not found in HUGO database

	ENSG00000209575
	None
	Not found in HUGO database

	ENSG00000105655
	None
	Not found in HUGO database

	ENSG00000105516
	None
	Not found in HUGO database

	ENSG00000129968
	FAM108A1
	family with sequence similarity 108, member A1

	ENSG00000130382
	None
	Not found in HUGO database

	ENSG00000127666
	None
	Not found in HUGO database

	ENSG00000105193
	None
	Not found in HUGO database

	ENSG00000129347
	KRI1
	KRI1 homolog (S. cerevisiae)

	ENSG00000031823
	None
	Not found in HUGO database

	ENSG00000177051
	None
	Not found in HUGO database

	ENSG00000130755
	None
	Not found in HUGO database

	ENSG00000105327
	None
	Not found in HUGO database

	ENSG00000105722
	None
	Not found in HUGO database

	ENSG00000177051
	None
	Not found in HUGO database

	ENSG00000221627
	None
	Not found in HUGO database

	ENSG00000095932
	C19orf77
	chromosome 19 open reading frame 77

	ENSG00000105219
	None
	Not found in HUGO database

	ENSG00000095066
	None
	Not found in HUGO database

	ENSG00000105281
	None
	Not found in HUGO database

	ENSG00000104903
	None
	Not found in HUGO database

	ENSG00000161888
	None
	Not found in HUGO database

	ENSG00000125505
	MBOAT7
	membrane bound O-acyltransferase domain containing 7

	ENSG00000105499
	None
	Not found in HUGO database

	ENSG00000012061
	None
	Not found in HUGO database

	ENSG00000130477
	None
	Not found in HUGO database

	ENSG00000198858
	R3HDM4
	R3H domain containing 4

	ENSG00000207752
	MIR199A1
	microRNA 199a-1

	ENSG00000161888
	None
	Not found in HUGO database

	ENSG00000099625
	C19orf26
	chromosome 19 open reading frame 26

	ENSG00000010361
	None
	Not found in HUGO database

	ENSG00000105327
	None
	Not found in HUGO database

	ENSG00000197380
	DACT3
	dapper, antagonist of beta-catenin, homolog 3 (Xenopus laevis)

	ENSG00000079435
	None
	Not found in HUGO database

	ENSG00000130522
	None
	Not found in HUGO database

	ENSG00000042753
	None
	Not found in HUGO database

	ENSG00000105656
	None
	Not found in HUGO database

	ENSG00000175898
	None
	Not found in HUGO database

	ENSG00000171105
	None
	Not found in HUGO database

	ENSG00000105227
	None
	Not found in HUGO database

	ENSG00000116016
	EPAS1
	endothelial PAS domain protein 1

	ENSG00000115760
	BIRC6
	baculoviral IAP repeat containing 6

	ENSG00000178006
	None
	Not found in HUGO database

	ENSG00000135925
	WNT10A
	wingless-type MMTV integration site family, member 10A

	ENSG00000171132
	PRKCE
	protein kinase C, epsilon

	ENSG00000065802
	ASB1
	ankyrin repeat and SOCS box containing 1

	ENSG00000213620
	None
	Not found in HUGO database

	ENSG00000208062
	None
	Not found in HUGO database

	ENSG00000143878
	RHOB
	ras homolog family member B

	ENSG00000222232
	RN5S89
	RNA, 5S ribosomal 89

	ENSG00000188011
	CXXC11
	CXXC finger protein 11

	ENSG00000163803
	PLB1
	phospholipase B1

	ENSG00000115594
	IL1R1
	interleukin 1 receptor, type I

	ENSG00000135999
	EPC2
	enhancer of polycomb homolog 2 (Drosophila)

	ENSG00000153574
	RPIA
	ribose 5-phosphate isomerase A

	ENSG00000143919
	CAMKMT
	calmodulin-lysine N-methyltransferase

	ENSG00000208643
	None
	Not found in HUGO database

	ENSG00000134324
	LPIN1
	lipin 1

	ENSG00000155636
	RBM45
	RNA binding motif protein 45

	ENSG00000119801
	YPEL5
	yippee-like 5 (Drosophila)

	ENSG00000198875
	None
	Not found in HUGO database

	ENSG00000134324
	LPIN1
	lipin 1

	ENSG00000134324
	LPIN1
	lipin 1

	ENSG00000068912
	ERLEC1
	endoplasmic reticulum lectin 1

	ENSG00000065802
	ASB1
	ankyrin repeat and SOCS box containing 1

	ENSG00000134324
	LPIN1
	lipin 1

	ENSG00000125629
	INSIG2
	insulin induced gene 2

	ENSG00000115594
	IL1R1
	interleukin 1 receptor, type I

	ENSG00000143924
	EML4
	echinoderm microtubule associated protein like 4

	ENSG00000198914
	POU3F3
	POU class 3 homeobox 3

	ENSG00000152256
	PDK1
	pyruvate dehydrogenase kinase, isozyme 1

	ENSG00000222232
	RN5S89
	RNA, 5S ribosomal 89

	ENSG00000136002
	ARHGEF4
	Rho guanine nucleotide exchange factor (GEF) 4

	ENSG00000204406
	MBD5
	methyl-CpG binding domain protein 5

	ENSG00000115594
	IL1R1
	interleukin 1 receptor, type I

	ENSG00000200701
	None
	Not found in HUGO database

	ENSG00000198914
	POU3F3
	POU class 3 homeobox 3

	ENSG00000143995
	MEIS1
	Meis homeobox 1

	ENSG00000162869
	PPP1R21
	protein phosphatase 1, regulatory subunit 21

	ENSG00000128641
	MYO1B
	myosin IB

	ENSG00000200708
	None
	Not found in HUGO database

	ENSG00000169764
	UGP2
	UDP-glucose pyrophosphorylase 2

	ENSG00000143924
	EML4
	echinoderm microtubule associated protein like 4

	ENSG00000143882
	ATP6V1C2
	ATPase, H+ transporting, lysosomal 42kDa, V1 subunit C2

	ENSG00000079156
	OSBPL6
	oxysterol binding protein-like 6

	ENSG00000021574
	SPAST
	spastin

	ENSG00000115875
	SRSF7
	serine/arginine-rich splicing factor 7

	ENSG00000172845
	SP3
	Sp3 transcription factor

	ENSG00000208202
	None
	Not found in HUGO database

	ENSG00000118965
	WDR35
	WD repeat domain 35

	ENSG00000162959
	MEMO1
	mediator of cell motility 1

	ENSG00000123989
	CHPF
	chondroitin polymerizing factor

	ENSG00000115998
	C2orf42
	chromosome 2 open reading frame 42

	ENSG00000115241
	PPM1G
	protein phosphatase, Mg2+/Mn2+ dependent, 1G

	ENSG00000168758
	SEMA4C
	sema domain, immunoglobulin domain (Ig), transmembrane domain (TM) and short cytoplasmic domain, (semaphorin) 4C

	ENSG00000221445
	MIR1301
	microRNA 1301

	ENSG00000213828
	None
	Not found in HUGO database

	ENSG00000130508
	PXDN
	peroxidasin homolog (Drosophila)

	ENSG00000202430
	RN5S88
	RNA, 5S ribosomal 88

	ENSG00000115486
	GGCX
	gamma-glutamyl carboxylase

	ENSG00000145063
	None
	Not found in HUGO database

	ENSG00000130508
	PXDN
	peroxidasin homolog (Drosophila)

	ENSG00000221445
	MIR1301
	microRNA 1301

	ENSG00000130508
	PXDN
	peroxidasin homolog (Drosophila)

	ENSG00000114993
	RTKN
	rhotekin

	ENSG00000130508
	PXDN
	peroxidasin homolog (Drosophila)

	ENSG00000003137
	CYP26B1
	cytochrome P450, family 26, subfamily B, polypeptide 1

	ENSG00000163359
	COL6A3
	collagen, type VI, alpha 3

	ENSG00000123600
	METTL8
	methyltransferase like 8

	ENSG00000003436
	TFPI
	tissue factor pathway inhibitor (lipoprotein-associated coagulation inhibitor)

	ENSG00000138411
	HECW2
	HECT, C2 and WW domain containing E3 ubiquitin protein ligase 2

	ENSG00000135956
	TMEM127
	transmembrane protein 127

	ENSG00000134308
	YWHAQ
	tyrosine 3-monooxygenase/tryptophan 5-monooxygenase activation protein, theta polypeptide

	ENSG00000085449
	WDFY1
	WD repeat and FYVE domain containing 1

	ENSG00000115649
	CNPPD1
	cyclin Pas1/PHO80 domain containing 1

	ENSG00000206898
	None
	Not found in HUGO database

	ENSG00000115241
	PPM1G
	protein phosphatase, Mg2+/Mn2+ dependent, 1G

	ENSG00000197121
	PGAP1
	post-GPI attachment to proteins 1

	ENSG00000079308
	TNS1
	tensin 1

	ENSG00000205716
	None
	Not found in HUGO database

	ENSG00000138378
	STAT4
	signal transducer and activator of transcription 4

	ENSG00000198369
	SPRED2
	sprouty-related, EVH1 domain containing 2

	ENSG00000219288
	None
	Not found in HUGO database

	ENSG00000145063
	None
	Not found in HUGO database

	ENSG00000179833
	SERTAD2
	SERTA domain containing 2

	ENSG00000163217
	BMP10
	bone morphogenetic protein 10

	ENSG00000198369
	SPRED2
	sprouty-related, EVH1 domain containing 2

	ENSG00000186522
	10-Sep
	septin 10

	ENSG00000157884
	CIB4
	calcium and integrin binding family member 4

	ENSG00000178385
	PLEKHM3
	pleckstrin homology domain containing, family M, member 3

	ENSG00000119772
	DNMT3A
	DNA (cytosine-5-)-methyltransferase 3 alpha

	ENSG00000186684
	CYP27C1
	cytochrome P450, family 27, subfamily C, polypeptide 1

	ENSG00000210527
	None
	Not found in HUGO database

	ENSG00000208218
	None
	Not found in HUGO database

	ENSG00000217939
	None
	Not found in HUGO database

	ENSG00000221174
	None
	Not found in HUGO database

	ENSG00000101132
	PFDN4
	prefoldin subunit 4

	ENSG00000130703
	OSBPL2
	oxysterol binding protein-like 2

	ENSG00000172216
	CEBPB
	CCAAT/enhancer binding protein (C/EBP), beta

	ENSG00000196132
	MYT1
	myelin transcription factor 1

	ENSG00000222612
	None
	Not found in HUGO database

	ENSG00000206959
	None
	Not found in HUGO database

	ENSG00000166913
	YWHAB
	tyrosine 3-monooxygenase/tryptophan 5-monooxygenase activation protein, beta polypeptide

	ENSG00000201770
	None
	Not found in HUGO database

	ENSG00000131043
	C20orf4
	chromosome 20 open reading frame 4

	ENSG00000173418
	NAA20
	N(alpha)-acetyltransferase 20, NatB catalytic subunit

	ENSG00000132792
	CTNNBL1
	catenin, beta like 1

	ENSG00000203880
	None
	Not found in HUGO database

	ENSG00000125520
	SLC2A4RG
	SLC2A4 regulator

	ENSG00000149609
	C20orf144
	chromosome 20 open reading frame 144

	ENSG00000214101
	None
	Not found in HUGO database

	ENSG00000088970
	PLK1S1
	polo-like kinase 1 substrate 1

	ENSG00000222439
	None
	Not found in HUGO database

	ENSG00000088826
	SMOX
	spermine oxidase

	ENSG00000171703
	TCEA2
	transcription elongation factor A (SII), 2

	ENSG00000203880
	None
	Not found in HUGO database

	ENSG00000125841
	NRSN2
	neurensin 2

	ENSG00000203999
	None
	Not found in HUGO database

	ENSG00000124164
	VAPB
	VAMP (vesicle-associated membrane protein)-associated protein B and C

	ENSG00000177732
	SOX12
	SRY (sex determining region Y)-box 12

	ENSG00000124151
	NCOA3
	nuclear receptor coactivator 3

	ENSG00000201770
	None
	Not found in HUGO database

	ENSG00000173418
	NAA20
	N(alpha)-acetyltransferase 20, NatB catalytic subunit

	ENSG00000125843
	AP5S1
	adaptor-related protein complex 5, sigma 1 subunit

	ENSG00000222439
	None
	Not found in HUGO database

	ENSG00000124208
	TMEM189-UBE2V1
	TMEM189-UBE2V1 readthrough

	ENSG00000132825
	PPP1R3D
	protein phosphatase 1, regulatory subunit 3D

	ENSG00000198959
	TGM2
	transglutaminase 2 (C polypeptide, protein-glutamine-gamma-glutamyltransferase)

	ENSG00000100979
	PLTP
	phospholipid transfer protein

	ENSG00000167046
	None
	Not found in HUGO database

	ENSG00000210251
	None
	Not found in HUGO database

	ENSG00000222993
	None
	Not found in HUGO database

	ENSG00000132824
	SERINC3
	serine incorporator 3

	ENSG00000130699
	TAF4
	TAF4 RNA polymerase II, TATA box binding protein (TBP)-associated factor, 135kDa

	ENSG00000130584
	ZBTB46
	zinc finger and BTB domain containing 46

	ENSG00000220639
	None
	Not found in HUGO database

	ENSG00000158480
	SPATA2
	spermatogenesis associated 2

	ENSG00000149617
	None
	Not found in HUGO database

	ENSG00000101182
	PSMA7
	proteasome (prosome, macropain) subunit, alpha type, 7

	ENSG00000212932
	RPL23AP4
	ribosomal protein L23a pseudogene 4

	ENSG00000155313
	USP25
	ubiquitin specific peptidase 25

	ENSG00000160218
	TRAPPC10
	trafficking protein particle complex 10

	ENSG00000197597
	None
	Not found in HUGO database

	ENSG00000197381
	ADARB1
	adenosine deaminase, RNA-specific, B1

	ENSG00000159128
	IFNGR2
	interferon gamma receptor 2 (interferon gamma transducer 1)

	ENSG00000220397
	None
	Not found in HUGO database

	ENSG00000169861
	IGHV1OR21-1
	immunoglobulin heavy variable 1/OR21-1 (non-functional)

	ENSG00000160199
	PKNOX1
	PBX/knotted 1 homeobox 1

	ENSG00000205622
	None
	Not found in HUGO database

	ENSG00000196847
	None
	Not found in HUGO database

	ENSG00000142192
	APP
	amyloid beta (A4) precursor protein

	ENSG00000199598
	None
	Not found in HUGO database

	ENSG00000142188
	TMEM50B
	transmembrane protein 50B

	ENSG00000160223
	ICOSLG
	inducible T-cell co-stimulator ligand

	ENSG00000160207
	HSF2BP
	heat shock transcription factor 2 binding protein

	ENSG00000142188
	TMEM50B
	transmembrane protein 50B

	ENSG00000185808
	PIGP
	phosphatidylinositol glycan anchor biosynthesis, class P

	ENSG00000186842
	C21orf77
	chromosome 21 open reading frame 77

	ENSG00000173638
	SLC19A1
	solute carrier family 19 (folate transporter), member 1

	ENSG00000205622
	None
	Not found in HUGO database

	ENSG00000093009
	CDC45
	cell division cycle 45 homolog (S. cerevisiae)

	ENSG00000214093
	None
	Not found in HUGO database

	ENSG00000218071
	None
	Not found in HUGO database

	ENSG00000184164
	CRELD2
	cysteine-rich with EGF-like domains 2

	ENSG00000198911
	SREBF2
	sterol regulatory element binding transcription factor 2

	ENSG00000221672
	None
	Not found in HUGO database

	ENSG00000099991
	CABIN1
	calcineurin binding protein 1

	ENSG00000159873
	CCDC117
	coiled-coil domain containing 117

	ENSG00000185340
	GAS2L1
	growth arrest-specific 2 like 1

	ENSG00000198355
	PIM3
	pim-3 oncogene

	ENSG00000218071
	None
	Not found in HUGO database

	ENSG00000186716
	BCR
	breakpoint cluster region

	ENSG00000128283
	CDC42EP1
	CDC42 effector protein (Rho GTPase binding) 1

	ENSG00000218230
	None
	Not found in HUGO database

	ENSG00000075218
	GTSE1
	G-2 and S-phase expressed 1

	ENSG00000197182
	None
	Not found in HUGO database

	ENSG00000196785
	None
	Not found in HUGO database

	ENSG00000100226
	GTPBP1
	GTP binding protein 1

	ENSG00000099994
	SUSD2
	sushi domain containing 2

	ENSG00000100100
	PIK3IP1
	phosphoinositide-3-kinase interacting protein 1

	ENSG00000209480
	SNORD83B
	small nucleolar RNA, C/D box 83B

	ENSG00000188064
	WNT7B
	wingless-type MMTV integration site family, member 7B

	ENSG00000100065
	CARD10
	caspase recruitment domain family, member 10

	ENSG00000199783
	None
	Not found in HUGO database

	ENSG00000183864
	TOB2
	transducer of ERBB2, 2

	ENSG00000100348
	TXN2
	thioredoxin 2

	ENSG00000183741
	CBX6
	chromobox homolog 6

	ENSG00000169184
	MN1
	meningioma (disrupted in balanced translocation) 1

	ENSG00000100138
	NHP2L1
	NHP2 non-histone chromosome protein 2-like 1 (S. cerevisiae)

	ENSG00000198637
	None
	Not found in HUGO database

	ENSG00000100307
	CBX7
	chromobox homolog 7

	ENSG00000093072
	CECR1
	cat eye syndrome chromosome region, candidate 1

	ENSG00000100242
	SUN2
	Sad1 and UNC84 domain containing 2

	ENSG00000100422
	CERK
	ceramide kinase

	ENSG00000100320
	RBFOX2
	RNA binding protein, fox-1 homolog (C. elegans) 2

	ENSG00000128342
	LIF
	leukemia inhibitory factor

	ENSG00000099972
	None
	Not found in HUGO database

	ENSG00000100060
	MFNG
	MFNG O-fucosylpeptide 3-beta-N-acetylglucosaminyltransferase

	ENSG00000114626
	ABTB1
	ankyrin repeat and BTB (POZ) domain containing 1

	ENSG00000114315
	HES1
	hairy and enhancer of split 1, (Drosophila)

	ENSG00000222510
	None
	Not found in HUGO database

	ENSG00000152492
	CCDC50
	coiled-coil domain containing 50

	ENSG00000114166
	KAT2B
	K(lysine) acetyltransferase 2B

	ENSG00000163932
	PRKCD
	protein kinase C, delta

	ENSG00000075785
	RAB7A
	RAB7A, member RAS oncogene family

	ENSG00000197548
	ATG7
	autophagy related 7

	ENSG00000114786
	ABHD14A-ACY1
	ABHD14A-ACY1 readthrough (non-protein coding)

	ENSG00000114742
	WDR48
	WD repeat domain 48

	ENSG00000114315
	HES1
	hairy and enhancer of split 1, (Drosophila)

	ENSG00000222342
	None
	Not found in HUGO database

	ENSG00000131386
	GALNTL2
	UDP-N-acetyl-alpha-D-galactosamine:polypeptide N-acetylgalactosaminyltransferase-like 2

	ENSG00000131389
	SLC6A6
	solute carrier family 6 (neurotransmitter transporter, taurine), member 6

	ENSG00000114626
	ABTB1
	ankyrin repeat and BTB (POZ) domain containing 1

	ENSG00000182447
	None
	Not found in HUGO database

	ENSG00000163513
	TGFBR2
	transforming growth factor, beta receptor II (70/80kDa)

	ENSG00000134107
	BHLHE40
	basic helix-loop-helix family, member e40

	ENSG00000163719
	MTMR14
	myotubularin related protein 14

	ENSG00000154783
	FGD5
	FYVE, RhoGEF and PH domain containing 5

	ENSG00000136603
	SKIL
	SKI-like oncogene

	ENSG00000221067
	MIR1280
	microRNA 1280

	ENSG00000208446
	None
	Not found in HUGO database

	ENSG00000134107
	BHLHE40
	basic helix-loop-helix family, member e40

	ENSG00000163539
	CLASP2
	cytoplasmic linker associated protein 2

	ENSG00000214145
	None
	Not found in HUGO database

	ENSG00000114302
	PRKAR2A
	protein kinase, cAMP-dependent, regulatory, type II, alpha

	ENSG00000208471
	None
	Not found in HUGO database

	ENSG00000163704
	PRRT3
	proline-rich transmembrane protein 3

	ENSG00000163512
	AZI2
	5-azacytidine induced 2

	ENSG00000163884
	KLF15
	Kruppel-like factor 15

	ENSG00000144655
	CSRNP1
	cysteine-serine-rich nuclear protein 1

	ENSG00000163900
	TMEM41A
	transmembrane protein 41A

	ENSG00000213155
	None
	Not found in HUGO database

	ENSG00000093167
	LRRFIP2
	leucine rich repeat (in FLII) interacting protein 2

	ENSG00000214146
	None
	Not found in HUGO database

	ENSG00000082781
	ITGB5
	integrin, beta 5

	ENSG00000157020
	SEC13
	SEC13 homolog (S. cerevisiae)

	ENSG00000136527
	TRA2B
	transformer 2 beta homolog (Drosophila)

	ENSG00000047457
	CP
	ceruloplasmin (ferroxidase)

	ENSG00000186792
	HYAL3
	hyaluronoglucosaminidase 3

	ENSG00000113851
	CRBN
	cereblon

	ENSG00000114861
	FOXP1
	forkhead box P1

	ENSG00000114861
	FOXP1
	forkhead box P1

	ENSG00000209148
	None
	Not found in HUGO database

	ENSG00000153130
	SCOC
	short coiled-coil protein

	ENSG00000002549
	LAP3
	leucine aminopeptidase 3

	ENSG00000209148
	None
	Not found in HUGO database

	ENSG00000218336
	ODZ3
	odz, odd Oz/ten-m homolog 3 (Drosophila)

	ENSG00000153130
	SCOC
	short coiled-coil protein

	ENSG00000180408
	None
	Not found in HUGO database

	ENSG00000164056
	SPRY1
	sprouty homolog 1, antagonist of FGF signaling (Drosophila)

	ENSG00000168214
	RBPJ
	recombination signal binding protein for immunoglobulin kappa J region

	ENSG00000209849
	None
	Not found in HUGO database

	ENSG00000127418
	FGFRL1
	fibroblast growth factor receptor-like 1

	ENSG00000125089
	SH3TC1
	SH3 domain and tetratricopeptide repeats 1

	ENSG00000164105
	SAP30
	Sin3A-associated protein, 30kDa

	ENSG00000212620
	None
	Not found in HUGO database

	ENSG00000186222
	CNO
	cappuccino homolog (mouse)

	ENSG00000202392
	None
	Not found in HUGO database

	ENSG00000151014
	CCRN4L
	CCR4 carbon catabolite repression 4-like (S. cerevisiae)

	ENSG00000202392
	None
	Not found in HUGO database

	ENSG00000137449
	CPEB2
	cytoplasmic polyadenylation element binding protein 2

	ENSG00000109680
	TBC1D19
	TBC1 domain family, member 19

	ENSG00000033178
	UBA6
	ubiquitin-like modifier activating enzyme 6

	ENSG00000145431
	PDGFC
	platelet derived growth factor C

	ENSG00000145241
	CENPC1
	centromere protein C 1

	ENSG00000109667
	SLC2A9
	solute carrier family 2 (facilitated glucose transporter), member 9

	ENSG00000159692
	CTBP1
	C-terminal binding protein 1

	ENSG00000145431
	PDGFC
	platelet derived growth factor C

	ENSG00000168818
	STX18
	syntaxin 18

	ENSG00000181877
	None
	Not found in HUGO database

	ENSG00000137601
	NEK1
	NIMA (never in mitosis gene a)-related kinase 1

	ENSG00000109220
	CHIC2
	cysteine-rich hydrophobic domain 2

	ENSG00000177432
	NAP1L5
	nucleosome assembly protein 1-like 5

	ENSG00000109618
	SEPSECS
	Sep (O-phosphoserine) tRNA:Sec (selenocysteine) tRNA synthase

	ENSG00000189308
	LIN54
	lin-54 homolog (C. elegans)

	ENSG00000157426
	AASDH
	aminoadipate-semialdehyde dehydrogenase

	ENSG00000170522
	ELOVL6
	ELOVL fatty acid elongase 6

	ENSG00000072201
	LNX1
	ligand of numb-protein X 1, E3 ubiquitin protein ligase

	ENSG00000151466
	SCLT1
	sodium channel and clathrin linker 1

	ENSG00000083896
	YTHDC1
	YTH domain containing 1

	ENSG00000163683
	C4orf34
	chromosome 4 open reading frame 34

	ENSG00000121892
	PDS5A
	PDS5, regulator of cohesion maintenance, homolog A (S. cerevisiae)

	ENSG00000161011
	SQSTM1
	sequestosome 1

	ENSG00000174358
	SLC6A19
	solute carrier family 6 (neutral amino acid transporter), member 19

	ENSG00000164509
	IL31RA
	interleukin 31 receptor A

	ENSG00000215231
	None
	Not found in HUGO database

	ENSG00000171604
	None
	Not found in HUGO database

	ENSG00000113732
	ATP6V0E1
	ATPase, H+ transporting, lysosomal 9kDa, V0 subunit e1

	ENSG00000113643
	RARS
	arginyl-tRNA synthetase

	ENSG00000039560
	RAI14
	retinoic acid induced 14

	ENSG00000164509
	IL31RA
	interleukin 31 receptor A

	ENSG00000155508
	CNOT8
	CCR4-NOT transcription complex, subunit 8

	ENSG00000181751
	C5orf30
	chromosome 5 open reading frame 30

	ENSG00000164466
	SFXN1
	sideroflexin 1

	ENSG00000145536
	ADAMTS16
	ADAM metallopeptidase with thrombospondin type 1 motif, 16

	ENSG00000062194
	None
	Not found in HUGO database

	ENSG00000175449
	RFESD
	Rieske (Fe-S) domain containing

	ENSG00000155508
	CNOT8
	CCR4-NOT transcription complex, subunit 8

	ENSG00000201532
	RN5S194
	RNA, 5S ribosomal 194

	ENSG00000213376
	GAPDHP71
	glyceraldehyde-3-phosphate dehydrogenase pseudogene 71

	ENSG00000120733
	KDM3B
	lysine (K)-specific demethylase 3B

	ENSG00000172262
	None
	Not found in HUGO database

	ENSG00000197071
	None
	Not found in HUGO database

	ENSG00000113441
	LNPEP
	leucyl/cystinyl aminopeptidase

	ENSG00000210667
	None
	Not found in HUGO database

	ENSG00000043143
	PHF15
	PHD finger protein 15

	ENSG00000197208
	SLC22A4
	solute carrier family 22 (organic cation/ergothioneine transporter), member 4

	ENSG00000210989
	None
	Not found in HUGO database

	ENSG00000210296
	None
	Not found in HUGO database

	ENSG00000119048
	UBE2B
	ubiquitin-conjugating enzyme E2B

	ENSG00000157107
	FCHO2
	FCH domain only 2

	ENSG00000175745
	NR2F1
	nuclear receptor subfamily 2, group F, member 1

	ENSG00000131508
	None
	Not found in HUGO database

	ENSG00000164509
	IL31RA
	interleukin 31 receptor A

	ENSG00000204762
	None
	Not found in HUGO database

	ENSG00000113387
	SUB1
	SUB1 homolog (S. cerevisiae)

	ENSG00000120306
	CYSTM1
	cysteine-rich transmembrane module containing 1

	ENSG00000083312
	TNPO1
	transportin 1

	ENSG00000196570
	PFN3
	profilin 3

	ENSG00000164211
	STARD4
	StAR-related lipid transfer (START) domain containing 4

	ENSG00000113369
	ARRDC3
	arrestin domain containing 3

	ENSG00000177721
	ANXA2R
	annexin A2 receptor

	ENSG00000120318
	ARAP3
	ArfGAP with RhoGAP domain, ankyrin repeat and PH domain 3

	ENSG00000221287
	MIR1289-2
	microRNA 1289-2

	ENSG00000113721
	PDGFRB
	platelet-derived growth factor receptor, beta polypeptide

	ENSG00000222450
	None
	Not found in HUGO database

	ENSG00000216127
	None
	Not found in HUGO database

	ENSG00000120705
	ETF1
	eukaryotic translation termination factor 1

	ENSG00000196303
	None
	Not found in HUGO database

	ENSG00000204758
	None
	Not found in HUGO database

	ENSG00000113595
	TRIM23
	tripartite motif containing 23

	ENSG00000120705
	ETF1
	eukaryotic translation termination factor 1

	ENSG00000183876
	None
	Not found in HUGO database

	ENSG00000156453
	PCDH1
	protocadherin 1

	ENSG00000213891
	RPL3P6
	ribosomal protein L3 pseudogene 6

	ENSG00000082516
	GEMIN5
	gem (nuclear organelle) associated protein 5

	ENSG00000210678
	RNU6ATAC2P
	RNA, U6atac small nuclear 2, pseudogene

	ENSG00000113163
	COL4A3BP
	collagen, type IV, alpha 3 (Goodpasture antigen) binding protein

	ENSG00000210692
	None
	Not found in HUGO database

	ENSG00000086589
	RBM22
	RNA binding motif protein 22

	ENSG00000145901
	None
	Not found in HUGO database

	ENSG00000037280
	FLT4
	fms-related tyrosine kinase 4

	ENSG00000222372
	None
	Not found in HUGO database

	ENSG00000164327
	RICTOR
	RPTOR independent companion of MTOR, complex 2

	ENSG00000113580
	NR3C1
	nuclear receptor subfamily 3, group C, member 1 (glucocorticoid receptor)

	ENSG00000204435
	CSNK2B
	casein kinase 2, beta polypeptide

	ENSG00000137166
	FOXP4
	forkhead box P4

	ENSG00000124702
	KLHDC3
	kelch domain containing 3

	ENSG00000156639
	ZFAND3
	zinc finger, AN1-type domain 3

	ENSG00000112304
	ACOT13
	acyl-CoA thioesterase 13

	ENSG00000146278
	PNRC1
	proline-rich nuclear receptor coactivator 1

	ENSG00000213066
	FGFR1OP
	FGFR1 oncogene partner

	ENSG00000218596
	None
	Not found in HUGO database

	ENSG00000120265
	PCMT1
	protein-L-isoaspartate (D-aspartate) O-methyltransferase

	ENSG00000135547
	HEY2
	hairy/enhancer-of-split related with YRPW motif 2

	ENSG00000172594
	SMPDL3A
	sphingomyelin phosphodiesterase, acid-like 3A

	ENSG00000146278
	PNRC1
	proline-rich nuclear receptor coactivator 1

	ENSG00000146278
	PNRC1
	proline-rich nuclear receptor coactivator 1

	ENSG00000204222
	None
	Not found in HUGO database

	ENSG00000180822
	PSMG4
	proteasome (prosome, macropain) assembly chaperone 4

	ENSG00000082269
	FAM135A
	family with sequence similarity 135, member A

	ENSG00000112039
	FANCE
	Fanconi anemia, complementation group E

	ENSG00000180573
	HIST1H2AC
	histone cluster 1, H2ac

	ENSG00000218208
	None
	Not found in HUGO database

	ENSG00000078269
	SYNJ2
	synaptojanin 2

	ENSG00000146278
	PNRC1
	proline-rich nuclear receptor coactivator 1

	ENSG00000146192
	FGD2
	FYVE, RhoGEF and PH domain containing 2

	ENSG00000201386
	None
	Not found in HUGO database

	ENSG00000024862
	CCDC28A
	coiled-coil domain containing 28A

	ENSG00000217447
	None
	Not found in HUGO database

	ENSG00000181577
	C6orf223
	chromosome 6 open reading frame 223

	ENSG00000146223
	RPL7L1
	ribosomal protein L7-like 1

	ENSG00000112078
	KCTD20
	potassium channel tetramerisation domain containing 20

	ENSG00000049618
	ARID1B
	AT rich interactive domain 1B (SWI1-like)

	ENSG00000205147
	None
	Not found in HUGO database

	ENSG00000051620
	HEBP2
	heme binding protein 2

	ENSG00000202441
	RNY4P10
	RNA, Ro-associated Y4 pseudogene 10

	ENSG00000137414
	FAM8A1
	family with sequence similarity 8, member A1

	ENSG00000118482
	PHF3
	PHD finger protein 3

	ENSG00000218565
	None
	Not found in HUGO database

	ENSG00000028839
	TBPL1
	TBP-like 1

	ENSG00000218107
	None
	Not found in HUGO database

	ENSG00000188451
	SRP72P2
	signal recognition particle 72kDa pseudogene 2

	ENSG00000204463
	BAG6
	BCL2-associated athanogene 6

	ENSG00000222597
	None
	Not found in HUGO database

	ENSG00000001084
	None
	Not found in HUGO database

	ENSG00000112182
	BACH2
	BTB and CNC homology 1, basic leucine zipper transcription factor 2

	ENSG00000204394
	VARS
	valyl-tRNA synthetase

	ENSG00000096060
	FKBP5
	FK506 binding protein 5

	ENSG00000047579
	DTNBP1
	dystrobrevin binding protein 1

	ENSG00000222078
	None
	Not found in HUGO database

	ENSG00000112576
	CCND3
	cyclin D3

	ENSG00000213461
	None
	Not found in HUGO database

	ENSG00000112079
	STK38
	serine/threonine kinase 38

	ENSG00000112773
	FAM46A
	family with sequence similarity 46, member A

	ENSG00000112599
	GUCA1B
	guanylate cyclase activator 1B (retina)

	ENSG00000135316
	SYNCRIP
	synaptotagmin binding, cytoplasmic RNA interacting protein

	ENSG00000044090
	CUL7
	cullin 7

	ENSG00000201519
	None
	Not found in HUGO database

	ENSG00000222214
	None
	Not found in HUGO database

	ENSG00000146085
	MUT
	methylmalonyl CoA mutase

	ENSG00000215074
	None
	Not found in HUGO database

	ENSG00000219986
	BTF3P7
	basic transcription factor 3 pseudogene 7

	ENSG00000164442
	CITED2
	Cbp/p300-interacting transactivator, with Glu/Asp-rich carboxy-terminal domain, 2

	ENSG00000196284
	SUPT3H
	suppressor of Ty 3 homolog (S. cerevisiae)

	ENSG00000222958
	MIR1913
	microRNA 1913

	ENSG00000221469
	None
	Not found in HUGO database

	ENSG00000007866
	TEAD3
	TEA domain family member 3

	ENSG00000170899
	GSTA4
	glutathione S-transferase alpha 4

	ENSG00000111906
	HDDC2
	HD domain containing 2

	ENSG00000029363
	BCLAF1
	BCL2-associated transcription factor 1

	ENSG00000137409
	MTCH1
	mitochondrial carrier 1

	ENSG00000181472
	ZBTB2
	zinc finger and BTB domain containing 2

	ENSG00000146247
	PHIP
	pleckstrin homology domain interacting protein

	ENSG00000112182
	BACH2
	BTB and CNC homology 1, basic leucine zipper transcription factor 2

	ENSG00000112425
	EPM2A
	epilepsy, progressive myoclonus type 2A, Lafora disease (laforin)

	ENSG00000124802
	EEF1E1
	eukaryotic translation elongation factor 1 epsilon 1

	ENSG00000047579
	DTNBP1
	dystrobrevin binding protein 1

	ENSG00000204713
	TRIM27
	tripartite motif containing 27

	ENSG00000181472
	ZBTB2
	zinc finger and BTB domain containing 2

	ENSG00000164442
	CITED2
	Cbp/p300-interacting transactivator, with Glu/Asp-rich carboxy-terminal domain, 2

	ENSG00000128607
	KLHDC10
	kelch domain containing 10

	ENSG00000105972
	None
	Not found in HUGO database

	ENSG00000154710
	RABGEF1
	RAB guanine nucleotide exchange factor (GEF) 1

	ENSG00000091704
	CPA1
	carboxypeptidase A1 (pancreatic)

	ENSG00000091704
	CPA1
	carboxypeptidase A1 (pancreatic)

	ENSG00000105972
	None
	Not found in HUGO database

	ENSG00000128563
	PRKRIP1
	PRKR interacting protein 1 (IL11 inducible)

	ENSG00000198517
	MAFK
	v-maf musculoaponeurotic fibrosarcoma oncogene homolog K (avian)

	ENSG00000065883
	CDK13
	cyclin-dependent kinase 13

	ENSG00000020219
	CCT8L1P
	chaperonin containing TCP1, subunit 8 (theta)-like 1, pseudogene

	ENSG00000105856
	HBP1
	HMG-box transcription factor 1

	ENSG00000188763
	FZD9
	frizzled family receptor 9

	ENSG00000105993
	DNAJB6
	DnaJ (Hsp40) homolog, subfamily B, member 6

	ENSG00000164638
	SLC29A4
	solute carrier family 29 (nucleoside transporters), member 4

	ENSG00000049540
	ELN
	elastin

	ENSG00000172354
	GNB2
	guanine nucleotide binding protein (G protein), beta polypeptide 2

	ENSG00000158525
	CPA5
	carboxypeptidase A5

	ENSG00000133612
	AGAP3
	ArfGAP with GTPase domain, ankyrin repeat and PH domain 3

	ENSG00000009335
	UBE3C
	ubiquitin protein ligase E3C

	ENSG00000164543
	STK17A
	serine/threonine kinase 17a

	ENSG00000105993
	DNAJB6
	DnaJ (Hsp40) homolog, subfamily B, member 6

	ENSG00000122642
	FKBP9
	FK506 binding protein 9, 63 kDa

	ENSG00000105856
	HBP1
	HMG-box transcription factor 1

	ENSG00000221838
	AP4M1
	adaptor-related protein complex 4, mu 1 subunit

	ENSG00000071243
	ING3
	inhibitor of growth family, member 3

	ENSG00000174945
	AMZ1
	archaelysin family metallopeptidase 1

	ENSG00000105879
	CBLL1
	Cbl proto-oncogene, E3 ubiquitin protein ligase-like 1

	ENSG00000169902
	TPST1
	tyrosylprotein sulfotransferase 1

	ENSG00000208668
	None
	Not found in HUGO database

	ENSG00000106400
	ZNHIT1
	zinc finger, HIT-type containing 1

	ENSG00000127914
	AKAP9
	A kinase (PRKA) anchor protein (yotiao) 9

	ENSG00000146834
	MEPCE
	methylphosphate capping enzyme

	ENSG00000164917
	None
	Not found in HUGO database

	ENSG00000170265
	ZNF282
	zinc finger protein 282

	ENSG00000164654
	MIOS
	missing oocyte, meiosis regulator, homolog (Drosophila)

	ENSG00000105856
	HBP1
	HMG-box transcription factor 1

	ENSG00000198839
	ZNF277
	zinc finger protein 277

	ENSG00000208668
	None
	Not found in HUGO database

	ENSG00000106366
	SERPINE1
	serpin peptidase inhibitor, clade E (nexin, plasminogen activator inhibitor type 1), member 1

	ENSG00000133606
	MKRN1
	makorin ring finger protein 1

	ENSG00000106049
	HIBADH
	3-hydroxyisobutyrate dehydrogenase

	ENSG00000204947
	ZNF425
	zinc finger protein 425

	ENSG00000146535
	GNA12
	guanine nucleotide binding protein (G protein) alpha 12

	ENSG00000019991
	HGF
	hepatocyte growth factor (hepapoietin A; scatter factor)

	ENSG00000105835
	None
	Not found in HUGO database

	ENSG00000219335
	None
	Not found in HUGO database

	ENSG00000136205
	TNS3
	tensin 3

	ENSG00000208728
	None
	Not found in HUGO database

	ENSG00000182095
	TNRC18
	trinucleotide repeat containing 18

	ENSG00000122641
	INHBA
	inhibin, beta A

	ENSG00000106603
	C7orf44
	chromosome 7 open reading frame 44

	ENSG00000170381
	SEMA3E
	sema domain, immunoglobulin domain (Ig), short basic domain, secreted, (semaphorin) 3E

	ENSG00000203446
	None
	Not found in HUGO database

	ENSG00000106617
	PRKAG2
	protein kinase, AMP-activated, gamma 2 non-catalytic subunit

	ENSG00000166925
	TSC22D4
	TSC22 domain family, member 4

	ENSG00000166925
	TSC22D4
	TSC22 domain family, member 4

	ENSG00000136231
	IGF2BP3
	insulin-like growth factor 2 mRNA binding protein 3

	ENSG00000106327
	TFR2
	transferrin receptor 2

	ENSG00000160813
	PPP1R35
	protein phosphatase 1, regulatory subunit 35

	ENSG00000214253
	FIS1
	fission 1 (mitochondrial outer membrane) homolog (S. cerevisiae)

	ENSG00000106617
	PRKAG2
	protein kinase, AMP-activated, gamma 2 non-catalytic subunit

	ENSG00000146676
	PURB
	purine-rich element binding protein B

	ENSG00000133606
	MKRN1
	makorin ring finger protein 1

	ENSG00000165171
	WBSCR27
	Williams Beuren syndrome chromosome region 27

	ENSG00000006715
	VPS41
	vacuolar protein sorting 41 homolog (S. cerevisiae)

	ENSG00000136273
	HUS1
	HUS1 checkpoint homolog (S. pombe)

	ENSG00000004799
	PDK4
	pyruvate dehydrogenase kinase, isozyme 4

	ENSG00000104738
	MCM4
	minichromosome maintenance complex component 4

	ENSG00000147459
	DOCK5
	dedicator of cytokinesis 5

	ENSG00000173334
	None
	Not found in HUGO database

	ENSG00000173334
	None
	Not found in HUGO database

	ENSG00000219491
	None
	Not found in HUGO database

	ENSG00000221261
	MIR1208
	microRNA 1208

	ENSG00000187840
	EIF4EBP1
	eukaryotic translation initiation factor 4E binding protein 1

	ENSG00000020181
	GPR124
	G protein-coupled receptor 124

	ENSG00000147570
	None
	Not found in HUGO database

	ENSG00000221315
	MIR1204
	microRNA 1204

	ENSG00000221003
	None
	Not found in HUGO database

	ENSG00000155792
	DEPTOR
	DEP domain containing MTOR-interacting protein

	ENSG00000185015
	None
	Not found in HUGO database

	ENSG00000168522
	FNTA
	farnesyltransferase, CAAX box, alpha

	ENSG00000207361
	None
	Not found in HUGO database

	ENSG00000104472
	None
	Not found in HUGO database

	ENSG00000207369
	None
	Not found in HUGO database

	ENSG00000207101
	None
	Not found in HUGO database

	ENSG00000179091
	CYC1
	cytochrome c-1

	ENSG00000158669
	None
	Not found in HUGO database

	ENSG00000136997
	MYC
	v-myc myelocytomatosis viral oncogene homolog (avian)

	ENSG00000042980
	ADAM28
	ADAM metallopeptidase domain 28

	ENSG00000182372
	CLN8
	ceroid-lipofuscinosis, neuronal 8 (epilepsy, progressive with mental retardation)

	ENSG00000221185
	None
	Not found in HUGO database

	ENSG00000221185
	None
	Not found in HUGO database

	ENSG00000197363
	None
	Not found in HUGO database

	ENSG00000211505
	None
	Not found in HUGO database

	ENSG00000164920
	None
	Not found in HUGO database

	ENSG00000207101
	None
	Not found in HUGO database

	ENSG00000211143
	None
	Not found in HUGO database

	ENSG00000213881
	NPM1P6
	nucleophosmin 1 (nucleolar phosphoprotein B23, numatrin) pseudogene 6

	ENSG00000221261
	MIR1208
	microRNA 1208

	ENSG00000217620
	None
	Not found in HUGO database

	ENSG00000188686
	SCXA
	scleraxis homolog A (mouse)

	ENSG00000164683
	None
	Not found in HUGO database

	ENSG00000155090
	KLF10
	Kruppel-like factor 10

	ENSG00000207574
	MIR661
	microRNA 661

	ENSG00000083168
	KAT6A
	K(lysine) acetyltransferase 6A

	ENSG00000121031
	None
	Not found in HUGO database

	ENSG00000156802
	ATAD2
	ATPase family, AAA domain containing 2

	ENSG00000215945
	None
	Not found in HUGO database

	ENSG00000048392
	RRM2B
	ribonucleotide reductase M2 B (TP53 inducible)

	ENSG00000147586
	MRPS28
	mitochondrial ribosomal protein S28

	ENSG00000184090
	None
	Not found in HUGO database

	ENSG00000164944
	KIAA1429
	KIAA1429

	ENSG00000061337
	LZTS1
	leucine zipper, putative tumor suppressor 1

	ENSG00000104687
	GSR
	glutathione reductase

	ENSG00000199652
	None
	Not found in HUGO database

	ENSG00000120889
	TNFRSF10B
	tumor necrosis factor receptor superfamily, member 10b

	ENSG00000136982
	DSCC1
	defective in sister chromatid cohesion 1 homolog (S. cerevisiae)

	ENSG00000208501
	None
	Not found in HUGO database

	ENSG00000200075
	None
	Not found in HUGO database

	ENSG00000155090
	KLF10
	Kruppel-like factor 10

	ENSG00000120875
	DUSP4
	dual specificity phosphatase 4

	ENSG00000155090
	KLF10
	Kruppel-like factor 10

	ENSG00000182197
	EXT1
	exostosin 1

	ENSG00000155090
	KLF10
	Kruppel-like factor 10

	ENSG00000182197
	EXT1
	exostosin 1

	ENSG00000207574
	MIR661
	microRNA 661

	ENSG00000160949
	TONSL
	tonsoku-like, DNA repair protein

	ENSG00000221644
	None
	Not found in HUGO database

	ENSG00000165156
	ZHX1
	zinc fingers and homeoboxes 1

	ENSG00000201627
	None
	Not found in HUGO database

	ENSG00000156804
	FBXO32
	F-box protein 32

	ENSG00000104313
	EYA1
	eyes absent homolog 1 (Drosophila)

	ENSG00000070756
	PABPC1
	poly(A) binding protein, cytoplasmic 1

	ENSG00000196150
	None
	Not found in HUGO database

	ENSG00000164684
	ZNF704
	zinc finger protein 704

	ENSG00000170961
	None
	Not found in HUGO database

	ENSG00000070756
	PABPC1
	poly(A) binding protein, cytoplasmic 1

	ENSG00000168300
	PCMTD1
	protein-L-isoaspartate (D-aspartate) O-methyltransferase domain containing 1

	ENSG00000223297
	None
	Not found in HUGO database

	ENSG00000156103
	MMP16
	matrix metallopeptidase 16 (membrane-inserted)

	ENSG00000153317
	ASAP1
	ArfGAP with SH3 domain, ankyrin repeat and PH domain 1

	ENSG00000070756
	PABPC1
	poly(A) binding protein, cytoplasmic 1

	ENSG00000208622
	None
	Not found in HUGO database

	ENSG00000187742
	SECISBP2
	SECIS binding protein 2

	ENSG00000160339
	FCN2
	ficolin (collagen/fibrinogen domain containing lectin) 2 (hucolin)

	ENSG00000198853
	RUSC2
	RUN and SH3 domain containing 2

	ENSG00000054148
	PHPT1
	phosphohistidine phosphatase 1

	ENSG00000172889
	EGFL7
	EGF-like-domain, multiple 7

	ENSG00000107130
	NCS1
	neuronal calcium sensor 1

	ENSG00000160360
	GPSM1
	G-protein signaling modulator 1

	ENSG00000211074
	None
	Not found in HUGO database

	ENSG00000148335
	NTMT1
	N-terminal Xaa-Pro-Lys N-methyltransferase 1

	ENSG00000215221
	UBA52P6
	ubiquitin A-52 residue ribosomal protein fusion product 1 pseudogene 6

	ENSG00000214473
	None
	Not found in HUGO database

	ENSG00000219788
	None
	Not found in HUGO database

	ENSG00000165699
	TSC1
	tuberous sclerosis 1

	ENSG00000119138
	KLF9
	Kruppel-like factor 9

	ENSG00000160445
	ZER1
	zer-1 homolog (C. elegans)

	ENSG00000119138
	KLF9
	Kruppel-like factor 9

	ENSG00000148090
	AUH
	AU RNA binding protein/enoyl-CoA hydratase

	ENSG00000214847
	None
	Not found in HUGO database

	ENSG00000136859
	ANGPTL2
	angiopoietin-like 2

	ENSG00000214935
	None
	Not found in HUGO database

	ENSG00000106991
	ENG
	endoglin

	ENSG00000203275
	None
	Not found in HUGO database

	ENSG00000208535
	None
	Not found in HUGO database

	ENSG00000165029
	ABCA1
	ATP-binding cassette, sub-family A (ABC1), member 1

	ENSG00000160345
	C9orf116
	chromosome 9 open reading frame 116

	ENSG00000135002
	RFK
	riboflavin kinase

	ENSG00000160271
	RALGDS
	ral guanine nucleotide dissociation stimulator

	ENSG00000119314
	PTBP3
	polypyrimidine tract binding protein 3

	ENSG00000169925
	BRD3
	bromodomain containing 3

	ENSG00000203275
	None
	Not found in HUGO database

	ENSG00000160293
	VAV2
	vav 2 guanine nucleotide exchange factor

	ENSG00000147231
	CXorf57
	chromosome X open reading frame 57

	ENSG00000147162
	OGT
	O-linked N-acetylglucosamine (GlcNAc) transferase

	ENSG00000177485
	ZBTB33
	zinc finger and BTB domain containing 33

	ENSG00000123131
	PRDX4
	peroxiredoxin 4

	ENSG00000005889
	ZFX
	zinc finger protein, X-linked

	ENSG00000101972
	STAG2
	stromal antigen 2

	ENSG00000196933
	RPS26P11
	ribosomal protein S26 pseudogene 11

	ENSG00000196933
	RPS26P11
	ribosomal protein S26 pseudogene 11

	ENSG00000101849
	TBL1X
	transducin (beta)-like 1X-linked

	ENSG00000102144
	PGK1
	phosphoglycerate kinase 1

	ENSG00000179304
	None
	Not found in HUGO database

	ENSG00000165175
	MID1IP1
	MID1 interacting protein 1

	ENSG00000171489
	None
	Not found in HUGO database

	ENSG00000219305
	None
	Not found in HUGO database

	ENSG00000211578
	MIR766
	microRNA 766

	ENSG00000126903
	SLC10A3
	solute carrier family 10 (sodium/bile acid cotransporter family), member 3

	ENSG00000175176
	None
	Not found in HUGO database

	ENSG00000196976
	LAGE3
	L antigen family, member 3

	ENSG00000183337
	BCOR
	BCL6 corepressor

	ENSG00000067829
	IDH3G
	isocitrate dehydrogenase 3 (NAD+) gamma

	ENSG00000131263
	RLIM
	ring finger protein, LIM domain interacting

	ENSG00000076716
	GPC4
	glypican 4

	ENSG00000101928
	MOSPD1
	motile sperm domain containing 1

	ENSG00000185825
	BCAP31
	B-cell receptor-associated protein 31

	ENSG00000196976
	LAGE3
	L antigen family, member 3

	ENSG00000046647
	GEMIN8
	gem (nuclear organelle) associated protein 8

	ENSG00000217207
	None
	Not found in HUGO database

	ENSG00000102034
	ELF4
	E74-like factor 4 (ets domain transcription factor)

	ENSG00000152760
	TCTEX1D1
	Tctex1 domain containing 1

	ENSG00000158109
	TPRG1L
	tumor protein p63 regulated 1-like

	ENSG00000162647
	None
	Not found in HUGO database

	ENSG00000220177
	None
	Not found in HUGO database

	ENSG00000162819
	BROX
	BRO1 domain and CAAX motif containing

	ENSG00000206757
	None
	Not found in HUGO database

	ENSG00000116711
	PLA2G4A
	phospholipase A2, group IVA (cytosolic, calcium-dependent)

	ENSG00000048707
	VPS13D
	vacuolar protein sorting 13 homolog D (S. cerevisiae)

	ENSG00000222788
	None
	Not found in HUGO database

	ENSG00000117154
	IGSF21
	immunoglobin superfamily, member 21

	ENSG00000206595
	None
	Not found in HUGO database

	ENSG00000162599
	NFIA
	nuclear factor I/A

	ENSG00000222788
	None
	Not found in HUGO database

	ENSG00000218259
	None
	Not found in HUGO database

	ENSG00000116675
	DNAJC6
	DnaJ (Hsp40) homolog, subfamily C, member 6

	ENSG00000152104
	PTPN14
	protein tyrosine phosphatase, non-receptor type 14

	ENSG00000208426
	None
	Not found in HUGO database

	ENSG00000221083
	None
	Not found in HUGO database

	ENSG00000059588
	TARBP1
	TAR (HIV-1) RNA binding protein 1

	ENSG00000078369
	GNB1
	guanine nucleotide binding protein (G protein), beta polypeptide 1

	ENSG00000143811
	PYCR2
	pyrroline-5-carboxylate reductase family, member 2

	ENSG00000218747
	None
	Not found in HUGO database

	ENSG00000162639
	HENMT1
	HEN1 methyltransferase homolog 1 (Arabidopsis)

	ENSG00000134453
	RBM17
	RNA binding motif protein 17

	ENSG00000188487
	INSC
	inscuteable homolog (Drosophila)

	ENSG00000132249
	None
	Not found in HUGO database

	ENSG00000221556
	None
	Not found in HUGO database

	ENSG00000201591
	None
	Not found in HUGO database

	ENSG00000206858
	None
	Not found in HUGO database

	ENSG00000133812
	SBF2
	SET binding factor 2

	ENSG00000209576
	None
	Not found in HUGO database

	ENSG00000124942
	AHNAK
	AHNAK nucleoprotein

	ENSG00000135363
	LMO2
	LIM domain only 2 (rhombotin-like 1)

	ENSG00000221112
	None
	Not found in HUGO database

	ENSG00000129084
	PSMA1
	proteasome (prosome, macropain) subunit, alpha type, 1

	ENSG00000089169
	None
	Not found in HUGO database

	ENSG00000207546
	MIR548C
	microRNA 548c

	ENSG00000204589
	None
	Not found in HUGO database

	ENSG00000196668
	LINC00173
	long intergenic non-protein coding RNA 173

	ENSG00000123297
	TSFM
	Ts translation elongation factor, mitochondrial

	ENSG00000186815
	TPCN1
	two pore segment channel 1

	ENSG00000123094
	None
	Not found in HUGO database

	ENSG00000210846
	None
	Not found in HUGO database

	ENSG00000139641
	None
	Not found in HUGO database

	ENSG00000166886
	None
	Not found in HUGO database

	ENSG00000065970
	None
	Not found in HUGO database

	ENSG00000213368
	None
	Not found in HUGO database

	ENSG00000133639
	None
	Not found in HUGO database

	ENSG00000196498
	NCOR2
	nuclear receptor corepressor 2

	ENSG00000198774
	None
	Not found in HUGO database

	ENSG00000218221
	None
	Not found in HUGO database

	ENSG00000041515
	MYO16
	myosin XVI

	ENSG00000222110
	None
	Not found in HUGO database

	ENSG00000212553
	None
	Not found in HUGO database

	ENSG00000183722
	LHFP
	lipoma HMGIC fusion partner

	ENSG00000102468
	HTR2A
	5-hydroxytryptamine (serotonin) receptor 2A, G protein-coupled

	ENSG00000131981
	None
	Not found in HUGO database

	ENSG00000165516
	KLHDC2
	kelch domain containing 2

	ENSG00000140044
	None
	Not found in HUGO database

	ENSG00000170345
	None
	Not found in HUGO database

	ENSG00000206761
	None
	Not found in HUGO database

	ENSG00000100575
	TIMM9
	translocase of inner mitochondrial membrane 9 homolog (yeast)

	ENSG00000185650
	None
	Not found in HUGO database

	ENSG00000166949
	SMAD3
	SMAD family member 3

	ENSG00000201086
	RN5S394
	RNA, 5S ribosomal 394

	ENSG00000211020
	None
	Not found in HUGO database

	ENSG00000206781
	None
	Not found in HUGO database

	ENSG00000215054
	None
	Not found in HUGO database

	ENSG00000221799
	None
	Not found in HUGO database

	ENSG00000168488
	ATXN2L
	ataxin 2-like

	ENSG00000182601
	HS3ST4
	heparan sulfate (glucosamine) 3-O-sulfotransferase 4

	ENSG00000200652
	None
	Not found in HUGO database

	ENSG00000155592
	None
	Not found in HUGO database

	ENSG00000050820
	BCAR1
	breast cancer anti-estrogen resistance 1

	ENSG00000108406
	None
	Not found in HUGO database

	ENSG00000109046
	WSB1
	WD repeat and SOCS box containing 1

	ENSG00000171282
	None
	Not found in HUGO database

	ENSG00000067596
	None
	Not found in HUGO database

	ENSG00000141316
	SPACA3
	sperm acrosome associated 3

	ENSG00000186834
	None
	Not found in HUGO database

	ENSG00000121067
	SPOP
	speckle-type POZ protein

	ENSG00000166292
	None
	Not found in HUGO database

	ENSG00000132471
	None
	Not found in HUGO database

	ENSG00000109083
	None
	Not found in HUGO database

	ENSG00000081913
	PHLPP1
	PH domain and leucine rich repeat protein phosphatase 1

	ENSG00000202159
	None
	Not found in HUGO database

	ENSG00000178127
	NDUFV2
	NADH dehydrogenase (ubiquinone) flavoprotein 2, 24kDa

	ENSG00000201816
	None
	Not found in HUGO database

	ENSG00000221409
	None
	Not found in HUGO database

	ENSG00000142552
	None
	Not found in HUGO database

	ENSG00000171223
	None
	Not found in HUGO database

	ENSG00000104946
	None
	Not found in HUGO database

	ENSG00000090006
	None
	Not found in HUGO database

	ENSG00000223148
	None
	Not found in HUGO database

	ENSG00000177051
	None
	Not found in HUGO database

	ENSG00000077348
	None
	Not found in HUGO database

	ENSG00000010361
	None
	Not found in HUGO database

	ENSG00000105327
	None
	Not found in HUGO database

	ENSG00000121297
	TSHZ3
	teashirt zinc finger homeobox 3

	ENSG00000130522
	None
	Not found in HUGO database

	ENSG00000104872
	None
	Not found in HUGO database

	ENSG00000119820
	YIPF4
	Yip1 domain family, member 4

	ENSG00000221704
	None
	Not found in HUGO database

	ENSG00000212404
	None
	Not found in HUGO database

	ENSG00000021574
	SPAST
	spastin

	ENSG00000173559
	NABP1
	nucleic acid binding protein 1

	ENSG00000208070
	None
	Not found in HUGO database

	ENSG00000208133
	None
	Not found in HUGO database

	ENSG00000208158
	None
	Not found in HUGO database

	ENSG00000138039
	LHCGR
	luteinizing hormone/choriogonadotropin receptor

	ENSG00000144320
	KIAA1715
	KIAA1715

	ENSG00000222043
	None
	Not found in HUGO database

	ENSG00000172845
	SP3
	Sp3 transcription factor

	ENSG00000197557
	TTC30A
	tetratricopeptide repeat domain 30A

	ENSG00000187231
	SESTD1
	SEC14 and spectrin domains 1

	ENSG00000175194
	None
	Not found in HUGO database

	ENSG00000219858
	None
	Not found in HUGO database

	ENSG00000217579
	None
	Not found in HUGO database

	ENSG00000162971
	TYW5
	tRNA-yW synthesizing protein 5

	ENSG00000163217
	BMP10
	bone morphogenetic protein 10

	ENSG00000210527
	None
	Not found in HUGO database

	ENSG00000144048
	DUSP11
	dual specificity phosphatase 11 (RNA/RNP complex 1-interacting)

	ENSG00000203880
	None
	Not found in HUGO database

	ENSG00000149617
	None
	Not found in HUGO database

	ENSG00000101096
	NFATC2
	nuclear factor of activated T-cells, cytoplasmic, calcineurin-dependent 2

	ENSG00000124208
	TMEM189-UBE2V1
	TMEM189-UBE2V1 readthrough

	ENSG00000197597
	None
	Not found in HUGO database

	ENSG00000185808
	PIGP
	phosphatidylinositol glycan anchor biosynthesis, class P

	ENSG00000186842
	C21orf77
	chromosome 21 open reading frame 77

	ENSG00000100324
	TAB1
	TGF-beta activated kinase 1/MAP3K7 binding protein 1

	ENSG00000128313
	APOL5
	apolipoprotein L, 5

	ENSG00000183579
	ZNRF3
	zinc and ring finger 3

	ENSG00000093072
	CECR1
	cat eye syndrome chromosome region, candidate 1

	ENSG00000169184
	MN1
	meningioma (disrupted in balanced translocation) 1

	ENSG00000100307
	CBX7
	chromobox homolog 7

	ENSG00000216545
	None
	Not found in HUGO database

	ENSG00000219213
	None
	Not found in HUGO database

	ENSG00000188729
	OSTN
	osteocrin

	ENSG00000201778
	None
	Not found in HUGO database

	ENSG00000160172
	FAM86C2P
	family with sequence similarity 86, member C2, pseudogene

	ENSG00000213169
	None
	Not found in HUGO database

	ENSG00000073803
	MAP3K13
	mitogen-activated protein kinase kinase kinase 13

	ENSG00000222350
	None
	Not found in HUGO database

	ENSG00000065485
	PDIA5
	protein disulfide isomerase family A, member 5

	ENSG00000185112
	FAM43A
	family with sequence similarity 43, member A

	ENSG00000188001
	TPRG1
	tumor protein p63 regulated 1

	ENSG00000173193
	PARP14
	poly (ADP-ribose) polymerase family, member 14

	ENSG00000082684
	SEMA5B
	sema domain, seven thrombospondin repeats (type 1 and type 1-like), transmembrane domain (TM) and short cytoplasmic domain, (semaphorin) 5B

	ENSG00000144908
	ALDH1L1
	aldehyde dehydrogenase 1 family, member L1

	ENSG00000114861
	FOXP1
	forkhead box P1

	ENSG00000114656
	KIAA1257
	KIAA1257

	ENSG00000213155
	None
	Not found in HUGO database

	ENSG00000214145
	None
	Not found in HUGO database

	ENSG00000208471
	None
	Not found in HUGO database

	ENSG00000222675
	RN5S146
	RNA, 5S ribosomal 146

	ENSG00000114126
	TFDP2
	transcription factor Dp-2 (E2F dimerization partner 2)

	ENSG00000085276
	None
	Not found in HUGO database

	ENSG00000172061
	LRRC15
	leucine rich repeat containing 15

	ENSG00000145014
	TMEM44
	transmembrane protein 44

	ENSG00000153130
	SCOC
	short coiled-coil protein

	ENSG00000207121
	None
	Not found in HUGO database

	ENSG00000109320
	NFKB1
	nuclear factor of kappa light polypeptide gene enhancer in B-cells 1

	ENSG00000209247
	None
	Not found in HUGO database

	ENSG00000109756
	None
	Not found in HUGO database

	ENSG00000109686
	SH3D19
	SH3 domain containing 19

	ENSG00000083896
	YTHDC1
	YTH domain containing 1

	ENSG00000187653
	TMSB4XP8
	thymosin beta 4, X-linked pseudogene 8

	ENSG00000199862
	None
	Not found in HUGO database

	ENSG00000199862
	None
	Not found in HUGO database

	ENSG00000164104
	HMGB2
	high mobility group box 2

	ENSG00000207009
	None
	Not found in HUGO database

	ENSG00000145506
	NKD2
	naked cuticle homolog 2 (Drosophila)

	ENSG00000199643
	None
	Not found in HUGO database

	ENSG00000134982
	APC
	adenomatous polyposis coli

	ENSG00000119048
	UBE2B
	ubiquitin-conjugating enzyme E2B

	ENSG00000113645
	WWC1
	WW and C2 domain containing 1

	ENSG00000214857
	SHFM1P1
	split hand/foot malformation (ectrodactyly) type 1 pseudogene 1

	ENSG00000205785
	None
	Not found in HUGO database

	ENSG00000152620
	NADKD1
	NAD kinase domain containing 1

	ENSG00000113163
	COL4A3BP
	collagen, type IV, alpha 3 (Goodpasture antigen) binding protein

	ENSG00000113580
	NR3C1
	nuclear receptor subfamily 3, group C, member 1 (glucocorticoid receptor)

	ENSG00000208456
	None
	Not found in HUGO database

	ENSG00000202017
	None
	Not found in HUGO database

	ENSG00000153071
	None
	Not found in HUGO database

	ENSG00000113391
	FAM172A
	family with sequence similarity 172, member A

	ENSG00000118689
	FOXO3
	forkhead box O3

	ENSG00000146426
	TIAM2
	T-cell lymphoma invasion and metastasis 2

	ENSG00000137166
	FOXP4
	forkhead box P4

	ENSG00000204435
	CSNK2B
	casein kinase 2, beta polypeptide

	ENSG00000222470
	None
	Not found in HUGO database

	ENSG00000210392
	None
	Not found in HUGO database

	ENSG00000024862
	CCDC28A
	coiled-coil domain containing 28A

	ENSG00000137414
	FAM8A1
	family with sequence similarity 8, member A1

	ENSG00000223286
	None
	Not found in HUGO database

	ENSG00000204574
	ABCF1
	ATP-binding cassette, sub-family F (GCN20), member 1

	ENSG00000047579
	DTNBP1
	dystrobrevin binding protein 1

	ENSG00000208826
	None
	Not found in HUGO database

	ENSG00000164442
	CITED2
	Cbp/p300-interacting transactivator, with Glu/Asp-rich carboxy-terminal domain, 2

	ENSG00000196284
	SUPT3H
	suppressor of Ty 3 homolog (S. cerevisiae)

	ENSG00000096395
	MLN
	motilin

	ENSG00000215019
	None
	Not found in HUGO database

	ENSG00000214738
	ABHD11-AS2
	ABHD11 antisense RNA 2 (non-protein coding)

	ENSG00000164442
	CITED2
	Cbp/p300-interacting transactivator, with Glu/Asp-rich carboxy-terminal domain, 2

	ENSG00000124786
	SLC35B3
	solute carrier family 35, member B3

	ENSG00000223033
	None
	Not found in HUGO database

	ENSG00000214211
	CTAGE14P
	CTAGE family, member 14, pseudogene

	ENSG00000213823
	None
	Not found in HUGO database

	ENSG00000187257
	RSBN1L
	round spermatid basic protein 1-like

	ENSG00000208668
	None
	Not found in HUGO database

	ENSG00000049540
	ELN
	elastin

	ENSG00000208668
	None
	Not found in HUGO database

	ENSG00000198898
	CAPZA2
	capping protein (actin filament) muscle Z-line, alpha 2

	ENSG00000164853
	UNCX
	UNC homeobox

	ENSG00000128563
	PRKRIP1
	PRKR interacting protein 1 (IL11 inducible)

	ENSG00000212264
	None
	Not found in HUGO database

	ENSG00000164849
	GPR146
	G protein-coupled receptor 146

	ENSG00000207771
	MIR550A1
	microRNA 550a-1

	ENSG00000213875
	None
	Not found in HUGO database

	ENSG00000164917
	None
	Not found in HUGO database

	ENSG00000105879
	CBLL1
	Cbl proto-oncogene, E3 ubiquitin protein ligase-like 1

	ENSG00000172115
	CYCS
	cytochrome c, somatic

	ENSG00000219335
	None
	Not found in HUGO database

	ENSG00000216076
	None
	Not found in HUGO database

	ENSG00000151459
	None
	Not found in HUGO database

	ENSG00000106049
	HIBADH
	3-hydroxyisobutyrate dehydrogenase

	ENSG00000182095
	TNRC18
	trinucleotide repeat containing 18

	ENSG00000049541
	RFC2
	replication factor C (activator 1) 2, 40kDa

	ENSG00000128610
	FEZF1
	FEZ family zinc finger 1

	ENSG00000006715
	VPS41
	vacuolar protein sorting 41 homolog (S. cerevisiae)

	ENSG00000104213
	PDGFRL
	platelet-derived growth factor receptor-like

	ENSG00000092964
	DPYSL2
	dihydropyrimidinase-like 2

	ENSG00000164920
	None
	Not found in HUGO database

	ENSG00000208885
	None
	Not found in HUGO database

	ENSG00000104213
	PDGFRL
	platelet-derived growth factor receptor-like

	ENSG00000213003
	BTF3P12
	basic transcription factor 3 pseudogene 12

	ENSG00000121005
	CRISPLD1
	cysteine-rich secretory protein LCCL domain containing 1

	ENSG00000104324
	CPQ
	carboxypeptidase Q

	ENSG00000202360
	None
	Not found in HUGO database

	ENSG00000212988
	None
	Not found in HUGO database

	ENSG00000147481
	None
	Not found in HUGO database

	ENSG00000205132
	None
	Not found in HUGO database

	ENSG00000184647
	PRSS55
	protease, serine, 55

	ENSG00000210599
	None
	Not found in HUGO database

	ENSG00000221172
	None
	Not found in HUGO database

	ENSG00000104765
	BNIP3L
	BCL2/adenovirus E1B 19kDa interacting protein 3-like

	ENSG00000207138
	None
	Not found in HUGO database

	ENSG00000147573
	TRIM55
	tripartite motif containing 55

	ENSG00000212342
	None
	Not found in HUGO database

	ENSG00000202360
	None
	Not found in HUGO database

	ENSG00000221446
	None
	Not found in HUGO database

	ENSG00000147481
	None
	Not found in HUGO database

	ENSG00000168522
	FNTA
	farnesyltransferase, CAAX box, alpha

	ENSG00000130227
	XPO7
	exportin 7

	ENSG00000200151
	None
	Not found in HUGO database

	ENSG00000174417
	TRHR
	thyrotropin-releasing hormone receptor

	ENSG00000221315
	MIR1204
	microRNA 1204

	ENSG00000207036
	None
	Not found in HUGO database

	ENSG00000206867
	None
	Not found in HUGO database

	ENSG00000104213
	PDGFRL
	platelet-derived growth factor receptor-like

	ENSG00000207361
	None
	Not found in HUGO database

	ENSG00000129696
	None
	Not found in HUGO database

	ENSG00000034239
	EFCAB1
	EF-hand calcium binding domain 1

	ENSG00000207359
	None
	Not found in HUGO database

	ENSG00000210854
	None
	Not found in HUGO database

	ENSG00000222589
	None
	Not found in HUGO database

	ENSG00000211286
	None
	Not found in HUGO database

	ENSG00000156466
	GDF6
	growth differentiation factor 6

	ENSG00000183663
	None
	Not found in HUGO database

	ENSG00000153317
	ASAP1
	ArfGAP with SH3 domain, ankyrin repeat and PH domain 1

	ENSG00000153317
	ASAP1
	ArfGAP with SH3 domain, ankyrin repeat and PH domain 1

	ENSG00000207600
	MIR598
	microRNA 598

	ENSG00000207600
	MIR598
	microRNA 598

	ENSG00000206949
	None
	Not found in HUGO database

	ENSG00000222393
	None
	Not found in HUGO database

	ENSG00000034239
	EFCAB1
	EF-hand calcium binding domain 1

	ENSG00000181195
	None
	Not found in HUGO database

	ENSG00000172817
	CYP7B1
	cytochrome P450, family 7, subfamily B, polypeptide 1

	ENSG00000186918
	ZNF395
	zinc finger protein 395

	ENSG00000091879
	ANGPT2
	angiopoietin 2

	ENSG00000210964
	None
	Not found in HUGO database

	ENSG00000164754
	RAD21
	RAD21 homolog (S. pombe)

	ENSG00000201231
	None
	Not found in HUGO database

	ENSG00000120875
	DUSP4
	dual specificity phosphatase 4

	ENSG00000211431
	None
	Not found in HUGO database

	ENSG00000019549
	SNAI2
	snail homolog 2 (Drosophila)

	ENSG00000079102
	RUNX1T1
	runt-related transcription factor 1; translocated to, 1 (cyclin D-related)

	ENSG00000181195
	None
	Not found in HUGO database

	ENSG00000147488
	None
	Not found in HUGO database

	ENSG00000120889
	TNFRSF10B
	tumor necrosis factor receptor superfamily, member 10b

	ENSG00000210547
	None
	Not found in HUGO database

	ENSG00000168079
	SCARA5
	scavenger receptor class A, member 5 (putative)

	ENSG00000189233
	NUGGC
	nuclear GTPase, germinal center associated

	ENSG00000104419
	NDRG1
	N-myc downstream regulated 1

	ENSG00000186918
	ZNF395
	zinc finger protein 395

	ENSG00000104369
	JPH1
	junctophilin 1

	ENSG00000153317
	ASAP1
	ArfGAP with SH3 domain, ankyrin repeat and PH domain 1

	ENSG00000154319
	FAM167A
	family with sequence similarity 167, member A

	ENSG00000120907
	ADRA1A
	adrenoceptor alpha 1A

	ENSG00000207574
	MIR661
	microRNA 661

	ENSG00000164684
	ZNF704
	zinc finger protein 704

	ENSG00000222589
	None
	Not found in HUGO database

	ENSG00000156804
	FBXO32
	F-box protein 32

	ENSG00000207792
	MIR151A
	microRNA 151a

	ENSG00000079112
	CDH17
	cadherin 17, LI cadherin (liver-intestine)

	ENSG00000182752
	PAPPA
	pregnancy-associated plasma protein A, pappalysin 1

	ENSG00000219514
	None
	Not found in HUGO database

	ENSG00000215221
	UBA52P6
	ubiquitin A-52 residue ribosomal protein fusion product 1 pseudogene 6

	ENSG00000222745
	None
	Not found in HUGO database

	ENSG00000219788
	None
	Not found in HUGO database

	ENSG00000180447
	GAS1
	growth arrest-specific 1

	ENSG00000106952
	TNFSF8
	tumor necrosis factor (ligand) superfamily, member 8

	ENSG00000180447
	GAS1
	growth arrest-specific 1

	ENSG00000169925
	BRD3
	bromodomain containing 3

	ENSG00000180447
	GAS1
	growth arrest-specific 1

	ENSG00000165175
	MID1IP1
	MID1 interacting protein 1

	ENSG00000101849
	TBL1X
	transducin (beta)-like 1X-linked






Table S8. Gene Ontology results for an expanded list of 1483 ChIP-seq replicate peaks.
	p-value
	term#
	Description
	
	
	
	
	# of genes bound by FOXP2 fitting the term

	2.10E-17
	GO:0005515
	protein binding
	
	
	
	519

	1.03E-12
	GO:0005488
	binding
	
	
	
	
	729

	1.85E-05
	GO:0000988
	protein binding transcription factor activity
	
	55

	1.09E-04
	GO:0003700
	sequence-specific DNA binding transcription factor activity
	   90

	1.19E-04
	GO:0001071
	nucleic acid binding transcription factor activity
	
	90

	3.18E-04
	GO:0000989
	transcription factor binding transcription factor activity
	    51

	4.93E-04
	GO:0019899
	enzyme binding
	
	
	
	95

	1.78E-03
	GO:0003712
	transcription cofactor activity
	
	
	 48

	2.73E-03
	GO:0019900
	kinase binding
	
	
	
	43

	3.65E-03
	GO:0019901
	protein kinase binding
	
	
	
	40

	6.32E-03
	GO:0003714
	transcription corepressor activity
	
	
	 25

	6.61E-03
	GO:1901363
	heterocyclic compound binding
	
	
	 345

	1.16E-02
	GO:0097159
	organic cyclic binding
	
	
	
	346

	2.00E-02
	GO:0003677
	DNA binding
	
	
	
	165

	2.18E-02
	GO:0004860
	protein kinase inhibitor activity
	
	
	  11

	2.36E-02
	GO:0008134
	transcription factor binding 
	
	
	  45

	2.45E-02
	GO:0043565
	sequence-specific DNA binding
	
	
	  60

	3.03E-02
	GO:0003676
	nucleic acid binding
	
	
	
	 224

	3.31E-02
	GO:0019210
	kinase inhibitor activity
	
	
	
	  11
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Figure S1. Top-scoring 8mer MatrixREDUCE motifs when run without an IUPAC seed for aggregated data from 4 separate experiments for each species. A. Results from human FOXP2 random library experiments. B. Results from all chimp random library experiments. C. Results from all FOXP2 random library experiments. In all cases, the t-value represents the fit of the motif model predictions to the observed data, and the p-values are the probability of this score. (p-value of 0 is <<1E-300).
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Figure S2. Example concentration-dependent binding data for human FOXP2 interacting with oligonucleotides containing systematic mutations within a site. Solid lines show global fits to a single site binding model used to determine association constants (Ka) and build our final in vitro binding motif. (page 4 of 4)
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Figure S3. Example concentration-dependent binding data for chimp Foxp2. (page 4 of 4)
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Figure S4. MEME motif logos derived from the larger set of replicate ChIP-seq peaks. A. Motif derived from 316 SK-N-MC ChIP-seq peaks. B) Motif derived from 1238 PFSK-1 ChIP-seq peaks. This motif is essentially the reverse complement of the motif shown in panel A. The horizontal axis marks the nucleotide position relative to the conserved first T as displayed in part A and other logos throughout this work. Motifs are displayed with small sample correction error bars.
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Figure S5. Low information content, C-rich motif from MEME search of 71 high confidence ChIP-seq peaks with 200 bp of flanking sequence on both sides of the peak.
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Figure S6. Histogram of the distance between the center of a ChIP-seq peak and the edge of the nearest gene model for 472 ChIP-seq replicate peaks with strong FOXP2 binding sites.
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Figure S7. Nucleotide bias surrounding motifs within the 71 consistent ChIP-seq peaks showing a region of G/C bias surrounding instances of the FOXP2 motif for about 100 bp on both sides.

[image: bch-staff-ucsf:Users:chris:Desktop:foxp2 desktop files:foxp2 to submit:revised:chrisfullerMaterials:avg_cons_fromSitesWithin472peaks.pdf]


Figure S8. Average conservation centered on instances of high scoring motif sequences within replicate ChIPseq peaks. The mean of the phastcons conservation score over the FOXP2 peak regions is displayed relative to the position of the FOXP2 binding motif. Figure 5 depicts the same analysis for the high confidence ChIP-seq peaks. The background genome-wide conservation score is 0.15.
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Figure S9. Reanalysis of Vernes et al 2006’s ChIP-chip data (2). A. Plot of Vernes et al’s model FOXP2 sites found versus ChIP-chip score. B.Nucleotide bias across ChIP probes ranked in order of the chromatin immunoprecipitation signal, with clear G/C bias in the more significant probes. C. Observed minus expected number of FOXP2 sites in the Vernes et al 2006 data for three different models of the FOXP2 binding site. A 5mer version of our motif “TGTKK” plotted in green and “CACAC” plotted in red show spikes in representation among the more significant probes on the left-hand side of the chart. In contrast, Vernes et al’s reported motif of “ATTTG” plotted in blue is at the level of expectation throughout the spectrum of gene scores.


SUPPLEMENTAL REFERENCES

1. Foat,B.C., Morozov,A.V. and Bussemaker,H.J. (2006) Statistical mechanical modeling of genome-wide transcription factor occupancy data by MatrixREDUCE. Bioinformatics, 22, e141–149.
2. Vernes,S.C., Nicod,J., Elahi,F.M., Coventry,J.A., Kenny,N., Coupe,A.-M., Bird,L.E., Davies,K.E. and Fisher,S.E. (2006) Functional genetic analysis of mutations implicated in a human speech and language disorder. Hum. Mol. Genet., 15, 3154–3167.




1

image4.png
bound DNA/protein bound DNA/protein bound DNA/protein

bound DNA/protein

human FOXP2 binding curves

= GCTTtTTTACCAA
1.95
0.95
-0.05
0 1 2
DNA uM

= GCgTGTTTACCAA

2

1L/‘

0
) | ) |
0 1 2

DNA uM

= GCTgGTTTACCAA

2
1L‘.‘
0
] )
0 1 2

DNA uM

= GCTTGgQTTACCAA

1.95
0.95
-0.05
0 1 2

DNA uM

bound DNA/protein bound DNA/protein bound DNA/protein

bound DNA/protein

= GCaTGTTTACCAA

2
1%
0
) "
0 1 2

DNA uM

= GCTaGTTTACCAA
1.5

0.5

0 1 2
DNA uM

= GCTTGaTTACCAA
1.95

0.95

-0.05

0 1 2
DNA uM

= GCTTGTaTACCAA

1.95

0.95

-0.05
0 1 2

DNA uM

bound DNA/protein bound DNA/protein bound DNA/protein

bound DNA/protein

GCcTGTTTACCAA

= GCTcGTTTACCAA

= GCTTGCTTACCAA
2
1
0

= GCTTGTcTACCAA




image5.png
bound DNA/protein

bound DNA/protein

human FOXP2 binding curves

= GCTTGTgTACCAA
2

DNA uM

= GCTTGTTgACCAA
1.5

0.5

1
DNA uM

bound DNA/protein

= GCTTGTTaACCAA
1.95

0.95

-0.05

0 1 2
DNA uM

bound DNA/protein

= GCTTGTTcACCAA

1.9
0.9
-0.1
0 1 2
DNA uM




image6.png
bound DNA/protein bound DNA/protein bound DNA/protein

bound DNA/protein

chimp Foxp2 binding curves

= GCTTGTTTACCAA ¢ " GCTTGTTTACCcA c " GCTTGTTTACCgA
@ 22
(@) o]
5 1.5 S
1.1 § § 1
QO o5 -
© ge]
c c
0.1 ' | = | | 3 0 ' :
0 1 2 po 0 1 2 8 o 1 2
DNA uM DNA uM DNA uM

" GCTTGTTTACCtA = GCTTGTTTACCAC

= £
2 2 2
1 < g
- a)
£ I
0 v ' = 0 ' 1 =
0 1 2 8 0 1 2 9
DNA uM DNA uM
s GCTTGTTTACCALt c ® GCTTGTTTcCCAA c = GCTTGTTTgCCAA
2 £ 1.95 g 195
m S S
1 § 0.95 § 0.95
Q a
T e
0 : : 5 -0.05 S .0.05
0o 1 2 2 0 1 2 8 0 1 >
DNA uM DNA uM DNA uM
m GCTTGTTTtCCAA - m GCTTGTTTACaAA c ® GCTTGTTTACgAA
@ )
1.9 g 2 3 2
S . S
< g .
1 = 1
0.9 E V E
© ©
01 1 ] g 0 Y ! g 0 ' ,
0 1 2 8 0 1 2 8 0 1 2

DNA uM DNA uM DNA uM




image7.png
bound DNA/protein bound DNA/protein

bound DNA/protein

bound DNA/protein

chimp Foxp2 binding curves

= GaTTGTTTACCAA = GgTTGTTTACCAA

2

= GCTTGTTTACtAA
2
1.5

0.5

bound DNA/protein
bound DNA/protein

m GCTTGTTTAgCAA

= GITTGTTTACCAA £ ® GCTTGTTTAaCAA =
2 2 1.9 g 19
S S
1 g § 0.9 § 0.9
o a)
© ©
. . S .0.1 S .01 : :
0 1 2 g o 1 2 8 o 1 2
DNA uM DNA uM DNA uM
= GCTTGTTTAtCAA - ® aCTTGTTTACCAA c ® cCTTGTTTACCAA
2 2 2
1.5 < g
S 1.25
[ 2 1 s
2
0.5 @) Qo
g 2 0.25
' ! ' § 0, T | = ' 1
0 1 2 2 o 1 2 2 0 1 2
DNA uM DNA uM DNA uM

m GCTTaTTTACCAA = GCTTcTTTACCAA

= tCTTGTTTACCAA < £
QO Q
1.95 £ 5 2
s 1.5 o
0.95 § § 1
@) a)
= 0.5 =
-0.05 : : 3 ! ' ) s 0
0 1 2 8 0 1 2 8 0 1 2




image8.png
bound DNA/protein bound DNA/protein
o r
N

bound DNA/protein

bound DNA/protein

-0.1

chimp Foxp2 binding curves

= GCTTtTTTACCAA
1.9

0.9

DNA uM

= GCgTGTTTACCAA

2
0

1.9
0.9
-0.1
0 1 2

bound DNA/protein bound DNA/protein bound DNA/protein

bound DNA/protein

m GCaTGTTTACCAA

2
1L/
-
0
) ) v
0 1 2

DNA uM

m GCTaGTTTACCAA

1.95

0.95

-0.05 : :
0 1 2

DNA uM

= GCTTGaTTACCAA

1.9
0.9
-0.1
0 1 2

DNA uM

= GCTTGTaTACCAA

1.25
0.25
|
0 1

DNA uM

N =

bound DNA/protein bound DNA/protein bound DNA/protein

bound DNA/protein

= GCcTGTTTACCAA

2
1%
|
0
y | ’
0 1 2

DNA uM

= GCTcGTTTACCAA

1.95

0.95

-0.05
0 1 2

DNA uM

= GCTTGCcTTACCAA

1.9

0.9
-0.1 Y )
0 1 2

DNA uM

= GCTTGTcTACCAA

1.9
0.9
-0.1
0 1 2

DNA uM




image9.png
bound DNA/protein

bound DNA/protein

chimp Foxp2 binding curves

= GCTTGTgTACCAA = GCTTGTTaACCAA _ = GCTTGTTcACCAA
.GE, 'S
1.95 s 1.91 5 191
5 S
0.95 s 0.91 § 0.9-
0 a
2 E
0.05 : , S .0.00 5 -0.1piEE—T—n
0 1 2 8 00 05 10 8 o 1 2
DNA uM DNA uM DNA uM
= GCTTGTTgACCAA
1.95
0.95
|
-0.05 : :

0 1
DNA uM




image10.emf



AAAC
AA T



CTG
0



1



2



bi
ts



G
T
A



C
G
A



C C
A
G



C
A
G



TGTTTAC
0



1



2
bi



ts



G
C
T



G
T
C



A GG
C
G
TTT



A



SK-N-MC



1 2 3 4 5 6 7 8 9-2 -1 0
G



5 4 3 2 1 0 -1 -2 -3 8 7 6



Position (bp)



Position (bp)



PFSK-1



A



B











image11.emf



G
CT



C
T
CT



CC
T



T
G
C



T
C



G
T
C



C
T



T
G
CT



C
CG



C
T
CC



T
C
T



T
CT



CT
C



G
CA



C
T
CT



C
T
C



T
A
C



T
CC



T
T
C



0



1



2
bi



ts



A
GGG G G GTAG A GAA



TGA
GG G G



A



1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29











image12.emf









image13.emf



0.2 



0.3 



0.4 



0.5 



0.6 



0.7 



0.8 



-200 -150 -100 -50 0 50 100 150 200 



nu
cl



eo
tid



e 
bi



as
 



position relative to motif (bp) 



A/T 
C/G 










0.2 

0.3 

0.4 

0.5 

0.6 

0.7 

0.8 

-200  -150  -100  -50  0  50  100  150  200 

n

u

c

l

e

o

t

i

d

e

 

b

i

a

s

 

position relative to motif (bp) 

A/T 

C/G 


image14.emf



●●●●●●●●●●●●●●●●●●
●●●●●●●●●●●●●●●●



●●●
●●●●



●●●●●●●●
●●●●●



●●●●●●●
●●●●●●●●●●●●●●●●



●●
●
●●
●●●●



●●●
●●●●●●●●



●●●
●●
●●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●



●●●●●●●●●●●●
●●●●



●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●●●●●●●●●



−100 −50 0 50 100



0.
0



0.
2



0.
4



0.
6



0.
8



1.
0



Distance From Center of TFBS (bp)



ph
as



tC
on



s4
4w



ay
P



rim
at



e 
C



on
se



rv
at



io
n 



S
co



re



FOXP2 Ensemble Avg. Conservation Around TFBS










−100 −50 0 50 100

0

.

0

0

.

2

0

.

4

0

.

6

0

.

8

1

.

0

Distance From Center of TFBS (bp)

p

h

a

s

t

C

o

n

s

4

4

w

a

y

P

r

i

m

a

t

e

 

C

o

n

s

e

r

v

a

t

i

o

n

 

S

c

o

r

e

FOXP2 Ensemble Avg. Conservation Around TFBS


image15.emf



A B C



Gene bins (high => low significance)Gene bins (high => low significance)



Pearson Correlation= -0.041



# 
of



 T
FB



S
 fo



un
d 



# 
of



 T
FB



S
 fo



un
d 



Fr
ac



tio
n 



of
  n



uc
le



ot
id



es
 



ChIP signal (-log(pvalue))



TGTKK
CACAC
ATTTG










A B

C

Gene bins (high => low significance) Gene bins (high => low significance)

Pearson Correlation= -0.041

#

 

o

f

 

T

F

B

S

 

f

o

u

n

d

 

#

 

o

f

 

T

F

B

S

 

f

o

u

n

d

 

F

r

a

c

t

i

o

n

 

o

f

 

 

n

u

c

l

e

o

t

i

d

e

s

 

ChIP signal (-log(pvalue))

TGTKK

CACAC

ATTTG


image1.emf



-3



-2



-1



0



1



2



3
∆∆



G
/R



T



1



G
A
C
T



2



T
C
A
G



3



XG
C
A
T



4



G
C
A
T



5



G
C
A
T



6



T
G
C
A



7



T
G
A
C



8
X
T
C
A
G



human  
t-value: 74
p-value: 0 



-3



-2



-1



0



1



2



3



∆∆
G



/R
T



X
G
A
C
T
T
C
A
G
G
C
A
T
G
C
A
T
G
C
A
T
T
G
C
A
X
G
A
C
T



X
T
A
C
G chimp  



t-value: 70.
p-value: 0



1 2 3 4 5 6 7 8



A



B



-3



-2



-1



0



1



2



3



∆∆
G



/R
T



G
A
C
T
T
C
A
G
G
C
A
T
G
C
A
T
G
C
A
T
T
G
C
A
T
G
A
C
X
T
C
A
G



human and chimp  
t-value: 96
p-value: 0



1 2 3 4 5 6 7 8



C











image2.png
bound DNA/protein

bound DNA/protein bound DNA/protein

bound DNA/protein

human FOXP2 binding curves

= GCTTGTTTACCAA

2

1L/(<

0
’ ) v
0 2

1
DNA uM

m GCTTGTTTACCtA

2
1%
0
| | |
0 1 2

DNA uM

= GCTTGTTTACCAt

2
1%‘
0
' ! 1
0 1 2

DNA uM

= GCTTGTTTtCCAA

1.95
0.95
-0.05
0 1 2

DNA uM

bound DNA/protein bound DNA/protein bound DNA/protein

bound DNA/protein

m GCTTGTTTACCCcA

2
1L/
0
' Y |
0 1 2

DNA uM

= GCTTGTTTACCAC

2

1%

0 ) |
0 1 2

DNA uM

= GCTTGTTTcCCAA
1.95
0.95
-0.05
0 1 2
DNA uM

= GCTTGTTTACaAA

2
1L,/<
[ |
0
J J !
0 1 2

DNA uM

bound DNA/protein bound DNA/protein bound DNA/protein

bound DNA/protein

= GCTTGTTTACCgA

= GCTTGTTTACCAg

2
1%‘
0

= GCTTGTTTgCCAA





image3.png
bound DNA/protein bound DNA/protein bound DNA/protein

bound DNA/protein

human FOXP2 binding curves

m GCTTGTTTACtAA

2

1V

0
' T 1
0 1 2

DNA uM

= GtTTGTTTACCAA

2
|
1
0
| ¥ \
0 1 2

DNA uM

= GCTTGTTTAtCAA

2

11/(‘

0
) ) |
0 1 2

DNA uM

= tCTTGTTTACCAA

1L/

0

| ] | |
0 1 2

DNA uM

N

bound DNA/protein bound DNA/protein bound DNA/protein

bound DNA/protein

= GaTTGTTTACCAA
2

m GCTTGTTTAaCAA
1.95
0.95
-0.05
0 1 2
DNA uM

m aCTTGTTTACCAA

2

1%‘

0
) ) "
0 1 2

DNA uM

= GCTTaTTTACCAA

2

1L/

0
’ | ’
0 1 2

DNA uM

bound DNA/protein bound DNA/protein bound DNA/protein

bound DNA/protein

= GgTTGTTTACCAA

o
-_—
N =

= GCTTGTTTAgCAA

2
1
0

= GCTTcTTTACCAA

2
1
0





Prinrs s o cOMAcoriv o Hols K

Foars o T ot sesrc oo 2 0 PR

¢
B ———
e GSCAe ATCNTGEACCANTCTCACACAS S

s ke o i, s o s ey 2. P

CCOTCAIGACCEOTITAGAGGCECAIGOGTTATS
A AGCAGCE] CAGTCTAT AT GATGATGATGATGT
B e

e e s PO
Ao Ao A AT CORCTCACTATA GO ROtz
A AR AL O A AR AT ACATGETCOEACCHONERT
oA OAT AT OACACCALCTCTGANSTAROCACAGTAGAACTSGTOONTC

T A TACAAS ARG ECEATTEACECEONTTACEE
A et A T e A ST C AN NEARG.



