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Supplementary Figure S1. Improvement of PPM3 results implemented by AFTM. (A) A TMS (black) with its neighboring regions (red) has low minimum distances to both membrane boundaries among the residues (close to zero). (B) A reentrant region (black) with its neighboring regions (red) has a low minimum distance to membrane boundary 1 (close to zero), but a minimum distance to membrane boundary 2 above 10 angstroms. (C) Two PPM3 segments (blue and green) separated by less than 10 residues with the same orientation are merged to form one TMS. (D) Two consecutive PPM3 segments (black) showing the same orientation to the membrane indicates a missing TMS (red) in between them. 






Supplementary Table S1. Comparison between the number of TMSs by AFTM and by UniProt in each potential human TMP (with at least one TMS reported by UniProt or HTP). Each cell contains the number of proteins with x (labeled on the left) TMSs by AFTM and y (labeled on top) TMSs by UniProt.
	
	
	Number of TMSs by UniProt

	
	
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15
	16
	17
	18
	19
	20
	21
	22
	23
	24

	Number of TMSs by AFTM
	0
	203
	366
	45
	11
	5
	0
	0
	0
	0
	0
	1
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	
	1
	81
	1926
	49
	7
	4
	3
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	2
	0
	0
	0
	0
	0

	
	2
	8
	68
	198
	14
	4
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	
	3
	3
	4
	26
	72
	5
	2
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	
	4
	2
	2
	11
	42
	356
	9
	3
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	
	5
	1
	0
	3
	8
	11
	32
	4
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	
	6
	0
	2
	2
	5
	12
	18
	224
	11
	2
	0
	1
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	
	7
	0
	0
	1
	0
	5
	6
	22
	877
	2
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	
	8
	1
	0
	0
	0
	0
	5
	12
	34
	39
	1
	5
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	
	9
	0
	0
	0
	0
	0
	3
	7
	2
	5
	34
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	
	10
	0
	0
	0
	0
	0
	0
	4
	7
	28
	18
	62
	5
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	
	11
	0
	0
	0
	0
	0
	0
	2
	1
	5
	7
	24
	29
	4
	2
	1
	1
	0
	0
	0
	0
	0
	0
	0
	0
	0

	
	12
	0
	0
	0
	0
	0
	1
	0
	1
	3
	3
	18
	21
	168
	3
	8
	4
	0
	0
	0
	0
	0
	0
	0
	0
	0

	
	13
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	3
	2
	13
	11
	2
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	
	14
	0
	0
	0
	0
	0
	0
	0
	0
	1
	0
	8
	6
	13
	6
	10
	2
	0
	0
	0
	0
	0
	0
	0
	0
	0

	
	15
	0
	0
	0
	0
	0
	0
	0
	0
	0
	1
	2
	2
	5
	1
	1
	1
	0
	0
	0
	0
	0
	0
	0
	0
	0

	
	16
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	1
	0
	1
	0
	1
	2
	1
	0
	0
	0
	0
	0
	0
	0
	0

	
	17
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	3
	1
	6
	0
	1
	0
	0
	0
	0
	0

	
	18
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	1
	0
	0
	0
	0
	0
	0
	0

	
	19
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	
	20
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	1
	0
	0
	0
	0
	0
	0
	0

	
	21
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	
	22
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	
	23
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	
	24
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	21











Supplementary Table S2. Comparison between the number of TMSs by AFTM and by HTP in each potential human TMP (with at least one TMS reported by UniProt or HTP). Each cell contains the number of proteins with x (labeled on the left) TMSs by AFTM and y (labeled on top) TMSs by HTP. 
	
	
	Number of TMSs by HTP

	
	
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15
	16
	17
	18
	19
	20
	21
	22
	23
	24

	Number of TMSs by AFTM
	0
	103
	397
	84
	23
	14
	5
	1
	1
	3
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	
	1
	100
	1817
	128
	17
	6
	3
	0
	0
	1
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	
	2
	4
	53
	208
	23
	3
	1
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	
	3
	3
	2
	27
	69
	8
	3
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	
	4
	1
	1
	11
	36
	349
	18
	8
	1
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	
	5
	2
	1
	3
	3
	13
	33
	4
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	
	6
	23
	5
	4
	5
	24
	16
	175
	20
	5
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	
	7
	4
	0
	1
	0
	4
	6
	11
	885
	0
	2
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	
	8
	0
	0
	0
	0
	1
	1
	22
	18
	46
	5
	4
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	
	9
	0
	0
	0
	0
	0
	2
	2
	5
	4
	37
	1
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	
	10
	0
	0
	0
	0
	0
	0
	0
	2
	28
	16
	69
	8
	1
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	
	11
	0
	0
	0
	0
	0
	1
	0
	1
	3
	6
	16
	45
	4
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	
	12
	0
	0
	0
	0
	0
	0
	0
	0
	2
	1
	9
	5
	203
	2
	5
	1
	1
	0
	0
	1
	0
	0
	0
	0
	0

	
	13
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	5
	9
	16
	1
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	
	14
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	3
	5
	16
	3
	18
	1
	0
	0
	0
	0
	0
	0
	0
	0
	0

	
	15
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	1
	5
	2
	2
	3
	0
	0
	0
	0
	0
	0
	0
	0
	0

	
	16
	0
	0
	0
	0
	0
	0
	0
	0
	1
	0
	0
	0
	0
	1
	0
	1
	3
	0
	0
	0
	0
	0
	0
	0
	0

	
	17
	1
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	2
	8
	0
	0
	0
	0
	0
	0
	0

	
	18
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	1
	0
	0
	0
	0
	0
	0
	0
	0
	0

	
	19
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	
	20
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	1
	0
	0
	0
	0

	
	21
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	
	22
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	Ω0

	
	23
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	
	24
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	1
	0
	1
	2
	17











Supplementary Table S3. Comparison between the number of TMSs by Uniprot and by HTP in each potential human TMP (with at least one TMS reported by UniProt or HTP). Each cell contains the number of proteins with x (labeled on the left) TMSs by Uniprot and y (labeled on top) TMSs by HTP. 
	
	
	Number of TMSs by HTP

	
	
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15
	16
	17
	18
	19
	20
	21
	22
	23
	24

	Number of TMSs by UniProt
	0
	0
	214
	52
	17
	7
	5
	0
	0
	4
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	
	1
	185
	2024
	131
	21
	5
	1
	0
	1
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	
	2
	13
	28
	255
	28
	10
	1
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	
	3
	9
	6
	23
	78
	31
	7
	5
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	
	4
	3
	3
	3
	27
	333
	20
	12
	1
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	
	5
	1
	0
	0
	5
	11
	37
	14
	8
	1
	1
	1
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	
	6
	23
	1
	2
	0
	23
	15
	170
	29
	8
	5
	1
	1
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	
	7
	3
	0
	0
	0
	1
	2
	17
	887
	16
	5
	1
	0
	1
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	
	8
	0
	0
	0
	0
	1
	0
	5
	4
	47
	8
	17
	1
	2
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	
	9
	0
	0
	0
	0
	0
	0
	0
	2
	7
	38
	11
	2
	4
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	
	10
	1
	0
	0
	0
	0
	0
	0
	1
	8
	7
	60
	26
	20
	2
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	
	11
	0
	0
	0
	0
	0
	1
	0
	0
	1
	3
	6
	26
	22
	2
	3
	1
	0
	0
	0
	0
	0
	0
	0
	0
	0

	
	12
	0
	0
	0
	0
	0
	0
	0
	0
	1
	0
	4
	9
	175
	8
	6
	1
	0
	0
	0
	0
	0
	0
	0
	0
	0

	
	13
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	2
	5
	12
	4
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	
	14
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	1
	1
	7
	0
	11
	0
	2
	0
	0
	1
	0
	0
	0
	0
	0

	
	15
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	1
	2
	0
	2
	4
	2
	2
	0
	0
	0
	0
	0
	0
	0

	
	16
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	2
	0
	0
	0
	0
	0
	0
	0
	0

	
	17
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	1
	0
	6
	0
	0
	1
	0
	0
	0
	0

	
	18
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	
	19
	3
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	
	20
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	
	21
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	
	22
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	
	23
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	
	24
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	1
	0
	1
	2
	17
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