Table S1. Modeling accuracy of AlphaFold, TCRmodel2, TCRpMHCmodels, ImmuneScape and TCRFlexDock on the
benchmarking set of 48 TCR-pMHC complexes.
AlphaFold TCRmodel2

TIT T5 TI T5
6191 1 91 93 1 1 1 1 1 1 2
6mtm 1 86 92 2 2 2 2 1 2 2
6r2l 1 87 82 -1 -1 2 2 0 0 0
6rpa 1 65 57 -1 1 1 1 - 2 1
6rpb 1 87 91 0 0 1 2 0 1
6rsy 1 84 89 2 3 1 1 1
6tro 1 51 92 3 3 0 1 1
6uk4 1 88 89 -1 -1 1 1 1 2 1
Guln 1 88 90 -1 -1 2 2 1 1 2
6vrm 1 89 95 -1 -1 1 2 0 1 0
6vrn 1 86 91 -1 -1 0 0 0 0 0
Tnle 1 52 95 0 0 0 0 - 1 1
Snht 1 95 89 2 3 3 2 2 -
6rp9 1 88 90 1 1 2 2 0 0 0
6vmx 1 92 91 -1 2 3 3 1 1 0
6vm8 1 73 95 1 1 1 1 1 1 -
Tn6e 1 91 89 1 1 1 1 1 1 1
6zkw 1 89 92 1 2 1 1 0 0 -
7dzm 1 88 88 2 2 0 0 0 1 -
7Tndq 1 89 91 2 2 2 2 0 - -
711d 1 89 89 -1 -1 2 2 - 1 -
Trrg 1 88 92 0 0 2 2 0 0 -
7Tnas 1 62 54 0 1 0 1 0 0 -
Tows5 1 83 90 -1 -1 2 2 1 1 -
7qpj 1 88 88 3 3 3 3 2 2 -
Tphr 1 87 94 3 3 3 3 1 1 -
Tnme 1 90 94 2 2 2 2 1 1 -
8d5q 1 66 93 2 2 2 2 1 0 -
8gvb 1 90 90 2 2 2 2 1 0 -
k7 1 88 85 -1 -1 1 1 - 0 -
Tn2n 1 91 93 0 0 0 1 - 0 -
8gom 1 91 88 -1 0 1 1 0 1 -
6eql 2 52 55 -1 2 1 1 - - -
6dfx 2 89 93 1 1 2 2 - 0 2
6py2 2 92 58 1 1 2 2 - 0 1
610e 2 92 61 -1 -1 3 3 - 2 2
6u3n 2 92 76 -1 2 2 2 - 2 2
6xc9 2 45 93 2 2 2 - 1 1
6xco 2 89 94 2 3 3 - 1 1
6dfs 2 67 38 1 2 2 - - 2



6dfw 2 66 93 -1 2 2 - - 1
6px6 2 51 95 0 2 2 2 - 1 -
Trdv 2 64 92 -1 -1 2 2 - - -
7sg0 2 93 90 -1 2 2 2 - - -
Tsgl 2 91 57 -1 -1 2 2 - - -
7250 2 67 59 -1 -1 2 3 - - -
Tt2c 2 92 92 2 2 2 - 1 -
7t2b 2 91 94 1 2 2 - 1 -

All predictions were assessed by CAPRI criteria for Incorrect (denoted by “0”), Acceptable (denoted by “1”°), Medium
(denoted by “2”), and High (denoted by “3”’) modeling accuracy. Peptide displacement from the MHC was assessed using
CAPRI criteria, and denoted with “-1”. Cases without predictions generated are denoted with “-”.

Maximum o chain variable domain (Va) and 3 chain variable domain (V) sequence identity with any TCR from known
TCR-pMHC structures of the same class from on or before the 2018-04-30 date cutoff. Values in bold denote complexes
with both chains below a 90% sequence identity level, indicative of structures with limited germline and/or CDR3
sequence match to previously described known structures for both chains.

°Five models were generated for each complex, and predictions were ranked by model confidence score. A template date
cutoff of 2018-04-30 was applied to disable the use of recently released structures (overlapping with this benchmark set)
as templates.

‘TCRpMHCmodels predicts TCR-pMHC complexes with MHC Class I molecules. Some Class I cases resulted in job
failures and are noted with “-”.

YImmuneScape job failures, or cases for which the appropriate MHC allele was not found, are noted as “-”. Additionally,
complex 6¢ql was excluded from ImmuneScape benchmarking, due to its overlap with the template used by that server.
*TCRFlexDock was run on a subset of cases from an early version of the benchmark. Modeled TCR and pMHC structures
were used as input.



Table S2. CDR loop modeling accuracy of TCRmodel2 (2.2 AlphaFold model) and TCRmodel2 (2.3 AlphaFold model) for TCR-pMHC
structures.

MHC TCRmodel2 (2.2) TCRmodel2 (2.3)
class 14 20 30 1B 26 3B le 20 3« 1p 28 3P

PDB

6zkw 1 057 044 056 041 037 098 053 044 035 039 036 109
as 1 035 039 078 059 1.16 107 036 037 077 057 118 093
TowS 1 216 216 382 060 048 667 223 074 437 066 045 586
7qpj I 040 061 285 043 050 138 049 060 247 031 035 139
8gvo 1 077 040 077 061 081 151 074 046 069 059 103 137
Tphr 1 077 071 144 076 138 204 076 061 165 042 131 200
ndq I 056 064 112 036 036 128 054 064 101 032 030 136
Trg I 216 074 382 037 066 047 050 043 107 036 065 077
711d I 043 051 052 037 031 100 039 048 054 032 027 087
7dzm 1 059 085 503 084 042 451 059 088 382 087 043 387
Tsgl 2 052 045 236 026 056 045 045 038 486 032 053 179
Tedv 2 191 030 245 033 056 121 1.15 035 279 029 051 105
7250 2 057 059 208 055 089 231 040 050 191 052 090 3.18

Modeling accuracy is shown as backbone root-mean-square distance (RMSD) in Angstroms of the respective CDR loop between model and native
structures, after superposition of framework regions.



Table S3. TCR-pMHC modeling accuracy metrics and scores of TCRmodel2 (2.2 AlphaFold model) on the benchmarking set of 48 TCR-pMHC
complexes.

TCR-pMHC complex accuracy ll/f)(l)l(i'le-l pLDDT pTM ipTM pﬁg&f Peptide-MiIC
PDB dence ipTM® accuracy
DockQ Fnat I-RMSD L-RMSD Fnonnat CAPRI
619)/ranked 0 0.50 0.60 2.38 6.48 0.43 Acceptable 0.85 94.27 0.88 0.85 0.82 High
619)/ranked_1 0.06 0.00 11.02 19.95 1.00 Incorrect 0.57 87.99 0.66 0.55 0.37 High
619V/ranked 2 0.14 0.02 5.83 11.59 0.98 Incorrect 0.56 89.45 0.65 0.53 0.33 High
619V/ranked_3 0.05 0.00 10.18 21.55 1.00 Incorrect 0.51 88.28 0.61 0.48 0.27 High
619)/ranked_4 0.06 0.00 10.58 19.23 1.00 Incorrect 0.49 88.81 0.60 0.46 0.24 High
6mtm/ranked 0 0.68 0.71 1.64 3.16 0.41 Medium 0.89 93.63 0.91 0.88 0.88 Medium
6mtm/ranked 1 0.66 0.67 1.65 3.33 0.44 Medium 0.88 92.85 0.90 0.88 0.87 Acceptable
6mtm/ranked 2 0.68 0.64 1.57 2.71 0.49 Medium 0.88 92.97 0.90 0.87 0.86 Medium
6mtm/ranked 3 0.76 0.67 1.14 1.48 0.34 Medium 0.88 93.33 0.90 0.87 0.86 Medium
6mtm/ranked 4 0.65 0.59 1.64 2.80 0.49 Medium 0.86 92.55 0.88 0.85 0.83 Medium
6r2l/ranked 0 0.75 0.67 1.07 2.37 0.22 Medium 0.76 91.27 0.80 0.75 0.67 High
6r2l/ranked 1 0.06 0.08 11.39 27.84 0.88 Incorrect 0.62 90.09 0.70 0.60 0.44 High
6r2l/ranked 2 0.25 0.20 3.43 10.40 0.64 Acceptable 0.50 88.89 0.60 0.48 0.24 High
6r2l/ranked 3 0.06 0.07 10.94 27.71 0.80 Incorrect 0.48 88.31 0.59 0.45 0.21 High
6r2l/ranked 4 0.01 0.00 25.32 69.32 1.00 Incorrect 0.46 86.32 0.57 0.43 0.16 High
6rpa/ranked 0 0.41 0.40 3.33 6.16 0.61 Acceptable 0.84 92.82 0.86 0.83 0.80 High
6rpa/ranked_1 0.04 0.04 14.55 27.78 0.94 Incorrect 0.63 89.99 0.71 0.61 0.46 High
6rpa/ranked 2 0.04 0.02 14.38 27.54 0.96 Incorrect 0.63 89.62 0.70 0.61 0.45 High
6rpa/ranked_3 0.09 0.11 10.52 21.17 0.86 Incorrect 0.62 90.37 0.70 0.60 0.46 High
6rpa/ranked 4 0.05 0.05 13.10 25.46 0.93 Incorrect 0.56 88.82 0.65 0.54 0.36 High
6rpb/ranked 0 0.22 0.29 4.98 13.77 0.59 Incorrect 0.66 92.83 0.73 0.65 0.50 High
6rpb/ranked 1 0.24 0.32 4.76 12.64 0.54 Incorrect 0.58 92.21 0.67 0.56 0.37 High
6rpb/ranked 2 0.28 0.24 3.55 9.25 0.53 Acceptable 0.57 91.91 0.66 0.55 0.34 Medium

6rpb/ranked 3 0.20 0.15 4.59 11.44 0.55 Incorrect 0.51 91.07 0.61 0.48 0.24 Medium



6rpb/ranked 4
6rsy/ranked 0
6rsy/ranked 1

6rsy/ranked 2
6rsy/ranked 3
6rsy/ranked 4
6tro/ranked 0

6tro/ranked 1

6tro/ranked 2

6tro/ranked 3

6tro/ranked 4

6uk4/ranked 0
6uk4/ranked 1
6uk4/ranked 2
6uk4/ranked 3
6uk4/ranked 4
6uln/ranked 0
6uln/ranked 1

6uln/ranked 2
6uln/ranked 3
6uln/ranked 4
6vrm/ranked 0
6vrm/ranked 1
6vrm/ranked 2
6vrm/ranked 3
6vrm/ranked 4
6vrn/ranked 0
6vrn/ranked 1

6vrn/ranked 2

0.23
0.78
0.77
0.73
0.81
0.01
0.78
0.81
0.82
0.79
0.79
0.46
0.44
0.44
0.14
0.20
0.54
0.50
0.46
0.52
0.06
0.45
0.52
0.49
0.42
0.62
0.17
0.16
0.16

0.21
0.77
0.74
0.69
0.78
0.00
0.78
0.82
0.82
0.78
0.81
0.55
0.52
0.55
0.08
0.14
0.49
0.45
0.47
0.49
0.10
0.50
0.52
0.44
0.43
0.52
0.19
0.15
0.13

4.24
1.02
1.04
1.13
0.97
23.49
0.99
0.93
0.94
0.97
1.07
2.58
2.63
2.65
6.77
5.39
2.01
2.31
2.66
2.18
14.75
2.56
2.13
2.35
2.37
1.67
6.02
6.06
5.79

11.42
2.97
3.05
3.37
2.24
55.40
3.40
3.15
2.78
3.09
3.12
7.44
7.56
7.80
13.64
10.73
4.61
5.04
5.93
5.05
29.29
6.98
5.65
5.10
7.55
3.12
14.59
14.29
13.33

0.36
0.21
0.17
0.26
0.12
1.00
0.21
0.14
0.14
0.22
0.21
0.51
0.48
0.47
0.92
0.86
0.68
0.70
0.71
0.67
0.87
0.43
0.48
0.47
0.41
0.22
0.83
0.88
0.88

Incorrect
Medium
Medium
Medium
High
Incorrect
High
High
High
High
Medium
Acceptable
Acceptable
Acceptable
Incorrect
Incorrect
Medium
Acceptable
Acceptable
Acceptable
Incorrect
Acceptable
Acceptable
Acceptable
Acceptable
Medium
Incorrect
Incorrect

Incorrect

0.51
0.89
0.88
0.87
0.86
0.56
0.89
0.88
0.86
0.81
0.76
0.86
0.84
0.81
0.69
0.59
0.85
0.85
0.84
0.83
0.57
0.66
0.63
0.61
0.58
0.56
0.80
0.79
0.67

91.02
94.42
94.02
93.68
93.37
89.19
96.24
95.90
95.21
94.10
9291
94.37
93.55
93.07
91.29
90.00
92.94
93.32
92.65
92.76
87.71
92.34
89.91
90.07
91.05
90.00
92.87
92.61
91.41

0.61
0.91
0.90
0.89
0.88
0.66
0.91
0.90
0.88
0.84
0.80
0.89
0.87
0.86
0.75
0.67
0.88
0.87
0.87
0.86
0.66
0.73
0.71
0.69
0.67
0.65
0.84
0.83
0.74

0.48
0.89
0.88
0.87
0.85
0.54
0.89
0.88
0.85
0.80
0.75
0.85
0.83
0.80
0.67
0.57
0.85
0.84
0.84
0.83
0.55
0.64
0.61
0.59
0.56
0.54
0.79
0.78
0.65

0.25
0.88
0.86
0.84
0.83
0.36
0.87
0.86
0.82
0.73
0.66
0.85
0.83
0.80
0.56
0.44
0.82
0.81
0.80
0.79
0.36
0.50
0.47
0.42
0.40
0.34
0.74
0.71
0.50

Medium
High
High
High
High
High
High
High
High

Medium
High
High
High
High
High
High

Medium
High

Medium
High
High

Medium
High
High

Medium
High
High
High
High



6vrn/ranked 3

6vrn/ranked 4
7nle/ranked 0
Tnle/ranked 1

Tnle/ranked 2
Tnle/ranked 3
Tnle/ranked 4
Snht/ranked 0
Snht/ranked 1

Snht/ranked 2

Snht/ranked 3

Snht/ranked 4
6rp9/ranked 0
6rp9/ranked 1

6rp9/ranked 2
6rp9/ranked 3

6rp9/ranked 4
6vmx/ranked 0
6vmx/ranked 1
6vmx/ranked 2
6vmx/ranked 3
6vmx/ranked 4
6vm§8/ranked 0
6vm8/ranked 1
6vm8/ranked 2
6vmS8/ranked 3
6vmS8/ranked 4
Tn6e/ranked 0
7n6e/ranked 1

0.16
0.15
0.11
0.01
0.01
0.01
0.25
0.78
0.79
0.79
0.73
0.76
0.61
0.61
0.09
0.29
0.10
0.83
0.82
0.81
0.81
0.73
0.27
0.30
0.27
0.31
0.01
0.53
0.40

0.13
0.11
0.03
0.00
0.00
0.00
0.05
0.67
0.68
0.67
0.61
0.64
0.54
0.54
0.10
0.22
0.07
0.74
0.72
0.74
0.72
0.63
0.25
0.32
0.29
0.35
0.00
0.57
0.47

5.69
6.02
7.53
22.98
22.86
22.98
4.06
0.95
0.93
0.93
1.06
1.02
1.69
1.69
9.17
3.75
8.17
0.83
0.84
0.91
0.84
1.07
3.59
3.50
3.67
3.51
20.01
2.26
3.09

13.65
14.17
14.31
59.15
59.03
58.78
7.25
1.78
1.67
1.53
2.33
1.78
3.65
3.63
20.98
8.22
17.98
1.45
1.57
1.46
1.88
3.01
9.99
10.09
10.73
10.07
70.42
5.63
7.95

0.87
0.89
0.97
1.00
1.00
1.00
0.73
0.24
0.27
0.28
0.25
0.28
0.54
0.53
0.91
0.74
0.90
0.25
0.23
0.25
0.26
0.20
0.64
0.61
0.59
0.55
0.00
0.36
0.41

Incorrect
Incorrect
Incorrect
Incorrect
Incorrect
Incorrect
Incorrect
High
High
High
Medium
Medium
Medium
Medium
Incorrect
Acceptable
Incorrect
High
High
High
High
Medium
Acceptable
Acceptable
Acceptable
Acceptable
Incorrect
Acceptable
Acceptable

0.65
0.56
0.68
0.54
0.50
0.48
0.42
0.90
0.89
0.89
0.88
0.88
0.82
0.73
0.61
0.52
0.48
0.87
0.86
0.82
0.79
0.78
0.85
0.80
0.79
0.78
0.37
0.86
0.82

91.12
89.75
90.52
88.96
88.01
87.91
88.16
94.27
94.17
94.07
94.08
93.61
94.02
93.02
91.02
89.39
88.74
94.19
93.85
93.29
92.57
92.43
93.94
93.37
93.39
92.95
87.62
94.29
93.40

0.72
0.65
0.74
0.64
0.61
0.59
0.53
0.91
0.91
0.91
0.90
0.90
0.85
0.78
0.69
0.62
0.59
0.89
0.88
0.85
0.83
0.82
0.88
0.83
0.83
0.82
0.51
0.88
0.85

0.64
0.53
0.67
0.52
0.48
0.46
0.39
0.89
0.89
0.89
0.88
0.87
0.81
0.71
0.59
0.49
0.45
0.86
0.85
0.81
0.78
0.77
0.84
0.79
0.78
0.77
0.34
0.86
0.81

0.48
0.33
0.54
0.32
0.30
0.24
0.14
0.88
0.88
0.88
0.85
0.85
0.75
0.60
0.41
0.27
0.20
0.83
0.82
0.76
0.71
0.69
0.81
0.73
0.72
0.70
0.08
0.82
0.77

High
High
High
High
High
High
High
High
High
High
High
High
Medium
Medium
Medium
Medium
Medium
Medium
Medium
Medium
Medium
Medium
High
High
High
High
High
High
High



7n6e/ranked 2
Tn6e/ranked 3
Tn6e/ranked 4
6zkw/ranked 0
6zkw/ranked 1
6zkw/ranked 2
6zkw/ranked 3
6zkw/ranked 4
7dzm/ranked 0
7dzm/ranked 1
7dzm/ranked 2
7dzm/ranked 3
7dzm/ranked 4
7ndg/ranked 0
7ndg/ranked 1
7ndg/ranked 2
7ndg/ranked 3
7Tndqg/ranked 4
711d/ranked 0
711d/ranked 1

711d/ranked 2
711d/ranked 3

711d/ranked 4
7rrg/ranked 0

Trrg/ranked 1

7rrg/ranked 2

7rrg/ranked 3

7rrg/ranked 4

7Tna5/ranked 0

0.56
0.50
0.01
0.53
0.44
0.51
0.40
0.40
0.04
0.06
0.04
0.01
0.01
0.55
0.51
0.50
0.48
0.49
0.56
0.41
0.48
0.51
0.46
0.55
0.58
0.54
0.08
0.11
0.03

0.65
0.52
0.00
0.69
0.48
0.52
0.41
0.28
0.02
0.00
0.02
0.00
0.00
0.53
0.45
0.45
0.42
0.47
0.49
0.35
0.42
0.43
0.41
0.43
0.44
0.41
0.08
0.11
0.02

2.35
2.29
24.05
2.65
2.49
2.14
2.81
2.35
8.84
7.92
9.05
23.41
19.63
223
2.36
2.56
2.39
2.36
2.52
3.84
2.88
3.37
3.00
1.87
1.77
1.99
9.79
8.48
15.39

5.17
5.60
58.59
6.21
7.44
5.97
7.36
6.37
35.06
20.09
29.02
67.91
58.44
435
4.49
4.50
5.19
5.50
2.04
4.79
4.29
2.50
4.61
3.86
3.37
3.62
20.34
17.85
30.73

0.37
0.41
1.00
0.32
0.53
0.44
0.54
0.45
0.98
1.00
0.96
1.00
1.00
0.55
0.59
0.60
0.58
0.56
0.52
0.64
0.57
0.58
0.59
0.58
0.49
0.57
0.92
0.86
0.98

Acceptable
Acceptable
Incorrect
Acceptable
Acceptable
Acceptable
Acceptable
Acceptable
Incorrect
Incorrect
Incorrect
Incorrect
Incorrect
Medium
Medium
Medium
Acceptable
Acceptable
Medium
Medium
Medium
Medium
Medium
Medium
Medium
Medium
Incorrect
Incorrect

Incorrect

0.81
0.76
0.58
0.85
0.72
0.67
0.65
0.50
0.65
0.61
0.50
0.38
0.36
0.87
0.87
0.87
0.82
0.77
0.88
0.86
0.84
0.81
0.80
0.79
0.73
0.69
0.67
0.57
0.82

92.84
92.53
91.31
94.83
91.83
90.73
90.90
88.63
91.27
88.14
89.17
86.52
85.61
92.68
92.29
92.68
91.75
91.14
91.52
91.06
90.76
89.86
90.61
91.94
90.84
90.61
90.62
88.85
92.88

0.84
0.80
0.67
0.88
0.78
0.74
0.72
0.61
0.72
0.69
0.60
0.51
0.51
0.89
0.89
0.89
0.85
0.81
0.89
0.88
0.87
0.84
0.84
0.83
0.78
0.75
0.73
0.66
0.85

0.80
0.74
0.56
0.84
0.70
0.65
0.63
0.47
0.63
0.59
0.47
0.35
0.33
0.86
0.86
0.86
0.81
0.76
0.88
0.85
0.84
0.81
0.80
0.78
0.71
0.68
0.65
0.55
0.81

0.77
0.68
0.37
0.79
0.58
0.50
0.47
0.25
0.49
0.43
0.23
0.08
0.14
0.84
0.84
0.84
0.76
0.68
0.87
0.83
0.81
0.76
0.74
0.72
0.61
0.55
0.52
0.36
0.76

High
High
High
Medium
Medium
Medium
Medium
Medium
High
High
High
High
High
Acceptable
Acceptable
Acceptable
Acceptable
Acceptable
Medium
High
Medium
Medium
High
Medium
Medium
Medium
Medium
Medium
High



7na5/ranked 1

7naS/ranked 2
7TnaS/ranked 3
7TnaS/ranked 4
7ow5/ranked 0
7owS/ranked 1
7owS5/ranked 2
7ow5/ranked 3
7ow5/ranked 4
7qpj/ranked 0
7qpj/ranked 1

7qpj/ranked 2

7qpj/ranked 3

7qpj/ranked 4
7phr/ranked 0
7phr/ranked 1

7phr/ranked 2
7phr/ranked 3

7phr/ranked 4
7nme/ranked 0
Tnme/ranked 1
Tnme/ranked 2
7nme/ranked 3
7nme/ranked 4
8d5q/ranked 0
8d5q/ranked 1
8d5q/ranked 2
8d5q/ranked 3
8d5q/ranked 4

0.05
0.34
0.05
0.05
0.69
0.10
0.05
0.05
0.05
0.87
0.87
0.88
0.91
0.33
0.87
0.85
0.86
0.85
0.85
0.62
0.62
0.62
0.64
0.04
0.62
0.61
0.63
0.62
0.61

0.06
0.33
0.06
0.06
0.64
0.02
0.03
0.03
0.02
0.75
0.78
0.77
0.87
0.44
0.77
0.77
0.79
0.76
0.76
0.71
0.64
0.72
0.72
0.05
0.55
0.51
0.55
0.53
0.51

15.38
3.43
1532
17.33
1.26
8.59
12.29
12.24
12.06
0.60
0.62
0.56
0.55
3.86
0.64
0.72
0.75
0.73
0.70
1.88
1.78
1.89
1.78
17.46
1.73
1.75
1.73
1.75
1.55

30.78
7.81
30.66
31.80
3.80
14.69
24.80
24.49
24.43
1.09
1.18
0.99
0.84
10.16
1.21
1.22
1.41
1.35
1.26
4.63
431
4.76
447
32.89
321
3.11
2.87
2.81
3.96

0.95
0.68
0.95
0.93
0.35
0.98
0.93
0.92
0.96
0.18
0.17
0.19
0.14
0.47
0.13
0.13
0.17
0.16
0.11
0.33
0.35
0.32
0.36
0.88
0.62
0.62
0.60
0.57
0.57

Incorrect
Acceptable
Incorrect
Incorrect
Medium
Incorrect
Incorrect
Incorrect
Incorrect
High
High
High
High
Acceptable
High
High
High
High
High
Medium
Medium
Medium
Medium
Incorrect
Medium
Medium
Medium
Medium
Medium

0.80
0.80
0.79
0.63
0.80
0.69
0.56
0.55
0.49
0.89
0.88
0.88
0.88
0.82
0.88
0.88
0.88
0.88
0.85
0.90
0.88
0.88
0.88
0.50
0.87
0.87
0.87
0.86
0.72

92.45
92.73
92.30
89.32
92.84
91.37
90.03
90.00
87.36
95.31
94.99
95.01
95.26
94.07
93.71
93.85
93.81
93.78
92.99
94.91
94.28
94.38
94.51
89.20
92.01
92.00
91.91
91.84
89.52

0.84
0.83
0.83
0.70
0.84
0.75
0.65
0.65
0.60
0.90
0.90
0.90
0.90
0.85
0.90
0.90
0.90
0.90
0.87
0.92
0.90
0.90
0.90
0.60
0.89
0.89
0.89
0.89
0.77

0.79
0.79
0.78
0.61
0.79
0.67
0.53
0.53
0.47
0.88
0.88
0.88
0.87
0.81
0.88
0.88
0.87
0.87
0.84
0.90
0.87
0.87
0.87
0.48
0.87
0.86
0.86
0.86
0.70

0.73
0.74
0.71
0.47
0.71
0.54
0.30
0.30
0.21
0.86
0.85
0.85
0.85
0.75
0.87
0.87
0.87
0.87
0.83
0.89
0.85
0.85
0.85
0.23
0.83
0.83
0.83
0.82
0.58

High
High
High
High
Acceptable
Medium
Medium
Medium
Medium
High
Medium
High
High
Medium
High
High
High
High
High
Medium
High
High
High
High
Acceptable
Acceptable
Acceptable
Acceptable
Medium



8gvb/ranked 0
8gvb/ranked 1
8gvb/ranked 2
8gvb/ranked 3
8gvb/ranked 4
7rk7/ranked 0
7rk7/ranked 1

7rk7/ranked 2
7rk7/ranked 3
7rk7/ranked 4
7n2n/ranked 0
7n2n/ranked 1
7n2n/ranked 2
7n2n/ranked 3
7n2n/ranked 4
8gom/ranked 0
8gom/ranked 1
8gom/ranked 2
8gom/ranked 3
8gom/ranked 4
6¢cql/ranked 0

6¢cql/ranked 1

6¢cql/ranked 2

6¢cql/ranked 3

6¢cql/ranked 4

6dfx/ranked 0
6dfx/ranked 1

6dfx/ranked 2
6dfx/ranked 3

0.53
0.52
0.53
0.48
0.01
0.50
0.47
0.38
0.45
0.43
0.05
0.04
0.27
0.06
0.36
0.53
0.49
0.08
0.24
0.15
0.35
0.29
0.27
0.17
0.19
0.59
0.15
0.36
0.05

0.53
0.52
0.52
0.42
0.00
0.62
0.56
0.42
0.55
0.50
0.09
0.04
0.21
0.11
0.33
0.59
0.53
0.06
0.17
0.06
0.28
0.20
0.20
0.05
0.10
0.49
0.06
0.22
0.00

2.33
231
225
2.39

25.35
223
2.29
275
2.30
2.39
16.25
17.03
371
16.41
3.12
2.54
2.49
6.16
3.06
4.03
2.29
2.55
2.86
497
3.92
1.58
4.94
271
13.38

4.63
4.88
4.71
5.20
69.60
7.61
7.67
8.90
8.24
8.21
33.23
32.79
9.50
33.42
7.59
5.26
5.94
22.65
11.17
13.63
9.26
9.91
10.30
10.65
11.56
4.13
13.20
6.52
21.42

0.45
0.45
0.47
0.52
1.00
0.41
0.42
0.56
0.46
0.41
0.92
0.96
0.73
0.88
0.56
0.39
0.40
0.91
0.46
0.83
0.59
0.68
0.69
0.88
0.71
0.28
0.82
0.38
1.00

Medium
Medium
Medium
Acceptable
Incorrect
Acceptable
Acceptable
Acceptable
Acceptable
Acceptable
Incorrect
Incorrect
Acceptable
Incorrect
Acceptable
Acceptable
Acceptable
Incorrect
Acceptable
Incorrect
Acceptable
Acceptable
Acceptable
Incorrect
Incorrect
Medium
Incorrect
Acceptable

Incorrect

0.89
0.88
0.88
0.84
0.45
0.85
0.82
0.75
0.75
0.65
0.84
0.62
0.61
0.56
0.56
0.87
0.86
0.69
0.50
0.39
0.59
0.54
0.51
0.50
0.47
0.70
0.50
0.47
0.47

94.15
93.81
93.40
92.85
88.34
91.21
90.84
89.55
90.18
88.56
94.68
90.51
91.32
90.35
90.48
93.35
93.48
91.41
89.64
87.65
89.71
87.82
86.49
87.02
87.27
91.95
88.30
88.70
88.20

0.91
0.90
0.90
0.87
0.57
0.87
0.85
0.79
0.79
0.72
0.87
0.70
0.69
0.65
0.65
0.89
0.88
0.75
0.60
0.52
0.68
0.63
0.61
0.60
0.58
0.76
0.60
0.58
0.57

0.89
0.88
0.87
0.83
0.42
0.84
0.81
0.74
0.74
0.64
0.84
0.61
0.59
0.54
0.53
0.87
0.86
0.67
0.47
0.36
0.57
0.51
0.48
0.47
0.44
0.68
0.47
0.44
0.44

0.87
0.86
0.85
0.79
0.14
0.82
0.77
0.66
0.66
0.49
0.79
0.45
0.40
0.33
0.34
0.85
0.84
0.54
0.24
0.18
0.38
0.28
0.25
0.22
0.19
0.57
0.22
0.21
0.18

High
High
High
High
High
High
High
High
High
High
High
High
High
High
High
High
High
High
High
High
Medium
Medium
Medium
Medium
Medium
High
High
High
High



6dfx/ranked 4
6py2/ranked 0
6py2/ranked 1
6py2/ranked 2
6py2/ranked 3
6py2/ranked 4
6r0e/ranked 0
6r0e/ranked 1
6r0e/ranked 2
6r0e/ranked 3
6r0e/ranked 4
6u3n/ranked 0
6u3n/ranked 1
6u3n/ranked 2
6u3n/ranked 3
6u3n/ranked 4
6xc9/ranked 0
6xc9/ranked 1
6xc9/ranked 2
6xc9/ranked 3
6xc9/ranked 4
6xco/ranked 0
6xco/ranked 1
6xco/ranked 2
6xco/ranked 3
6xco/ranked 4
6dfs/ranked 0
6dfs/ranked 1
6dfs/ranked 2

0.06
0.57
0.35
0.36
0.33
0.32
0.86
0.74
0.83
0.80
0.72
0.68
0.62
0.53
0.60
0.66
0.58
0.61
0.67
0.01
0.31
0.88
0.91
0.91
0.03
0.05
0.63
0.56
0.37

0.00
0.45
0.38
0.37
0.35
0.28
0.85
0.68
0.85
0.72
0.68
0.63
0.56
0.51
0.56
0.62
0.56
0.54
0.65
0.00
0.26
0.89
0.91
0.94
0.02
0.00
0.70
0.49
0.36

9.88
1.93
3.80
3.63
3.92
3.52
0.84
1.19
0.93
0.93
1.23
1.43
1.53
1.83
1.67
1.51
1.67
1.55
1.42
24.78
2.79
0.67
0.58
0.64
17.45
14.86
1.81
1.89
2.95

20.83
3.33
7.89
7.31
8.26
8.04
1.59
2.68
2.39
1.91
332
3.15
4.26
5.67
4.48
3.41
5.16
4.09
3.98

65.64
9.29
2.52
2.23
2.33

30.62

22.59
451
4.39
7.65

1.00
0.36
0.65
0.63
0.64
0.56
0.35
0.38
0.29
0.37
0.33
0.35
0.41
0.49
0.45
0.38
0.40
0.36
0.35
1.00
0.46
0.16
0.12
0.17
0.97
1.00
0.48
0.55
0.59

Incorrect
Medium
Acceptable
Acceptable
Acceptable
Acceptable
High
Medium
High
High
Medium
Medium
Medium
Medium
Medium
Medium
Medium
Medium
Medium
Incorrect
Acceptable
High
High
High
Incorrect
Incorrect
Medium
Medium
Acceptable

0.46
0.84
0.73
0.70
0.60
0.58
0.89
0.88
0.88
0.88
0.83
0.86
0.86
0.86
0.86
0.85
0.87
0.85
0.85
0.63
0.45
0.90
0.90
0.90
0.54
0.46
0.78
0.65
0.60

87.67
92.40
90.76
89.84
88.82
88.23
95.71
94.81
95.56
94.92
93.45
93.34
93.34
93.39
93.63
93.04
93.65
93.09
93.09
91.74
86.07
95.57
95.44
95.02
89.00
89.22
91.85
90.39
90.35

0.57
0.87
0.78
0.76
0.68
0.66
0.91
0.90
0.90
0.90
0.86
0.88
0.88
0.88
0.88
0.87
0.89
0.88
0.88
0.71
0.56
0.92
0.91
0.91
0.63
0.58
0.82
0.72
0.68

0.43
0.83
0.72
0.68
0.59
0.56
0.89
0.88
0.88
0.87
0.82
0.86
0.86
0.85
0.85
0.84
0.86
0.85
0.85
0.61
0.42
0.90
0.90
0.90
0.51
0.44
0.77
0.64
0.58

0.17
0.79
0.61
0.55
0.41
0.35
0.87
0.86
0.85
0.85
0.78
0.82
0.82
0.82
0.82
0.80
0.84
0.81
0.82
0.45
0.25
0.88
0.88
0.88
0.29
0.20
0.69
0.47
0.38

High
High
High
High
High
High
High
High
High
High
High
High
High
High
High
High
High
High
High
High
High
High
High
High
High
High
High
High
High



6dfs/ranked 3
6dfs/ranked 4
6dfw/ranked 0
6dfw/ranked 1
6dfw/ranked 2
6dfw/ranked 3
6dfw/ranked 4
6px6/ranked 0
6px6/ranked 1
6px6/ranked 2
6px6/ranked 3
6px6/ranked 4
7rdv/ranked 0
7rdv/ranked 1
7rdv/ranked 2
7rdv/ranked 3
7rdv/ranked 4
7sg0/ranked 0
7sg0/ranked 1
7sg0/ranked 2
7sg0/ranked 3
7sg0/ranked 4
7sgl/ranked 0
7sgl/ranked 1
7sgl/ranked 2
7sgl/ranked 3
7sgl/ranked 4
7250/ranked 0
7z50/ranked 1

0.52
0.04
0.66
0.13
0.11
0.28
0.18
0.60
0.79
0.75
0.12
0.15
0.70
0.72
0.43
0.50
0.71
0.64
0.64
0.64
0.65
0.61
0.65
0.36
0.38
0.36
0.41
0.59
0.73

0.45
0.00
0.63
0.18
0.09
0.25
0.18
0.61
0.75
0.73
0.01
0.07
0.59
0.61
0.40
0.50
0.61
0.59
0.61
0.64
0.64
0.61
0.55
0.38
0.44
0.38
0.43
0.47
0.72

1.94
14.75
1.42
7.73
6.78
3.74
5.26
1.85
1.05
1.21
6.88
6.06
1.16
1.15
2.61
2.29
1.19
1.49
1.54
1.56
1.54
1.67
1.31
3.39
3.29
3.30
2.92
1.50
1.14

5.15
22.85
3.97
19.15
16.95
9.67
13.16
4.25
2.34
2.69
12.74
12.05
2.80
2.79
6.33
5.77
2.81
3.89
3.98
4.22
3.94
4.55
3.83
8.16
7.82
8.00
7.04
4.42
3.56

0.33
1.00
0.31
0.76
0.87
0.71
0.76
0.36
0.25
0.27
0.94
0.77
0.41
0.40
0.51
0.33
0.38
0.46
0.46
0.45
0.46
0.45
0.40
0.42
0.39
0.45
0.38
0.39
0.33

Medium
Incorrect
Medium
Incorrect
Incorrect
Acceptable
Incorrect
Medium
Medium
Medium
Incorrect
Incorrect
Medium
Medium
Acceptable
Acceptable
Medium
Medium
Medium
Medium
Medium
Medium
Medium
Acceptable
Acceptable
Acceptable
Acceptable
Medium
Medium

0.51
0.49
0.79
0.75
0.69
0.67
0.64
0.87
0.86
0.85
0.49
0.48
0.86
0.86
0.86
0.86
0.83
0.88
0.88
0.88
0.87
0.86
0.88
0.85
0.85
0.84
0.80
0.89
0.88

87.78
87.06
91.92
92.08
91.30
90.85
90.60
93.77
93.74
93.74
87.82
86.40
94.33
94.51
94.62
94.35
93.76
93.84
94.40
93.87
93.95
93.63
94.45
93.38
93.34
92.88
92.34
94.52
94.37

0.62
0.60
0.82
0.80
0.76
0.74
0.71
0.89
0.88
0.88
0.61
0.60
0.89
0.89
0.88
0.88
0.86
0.90
0.90
0.90
0.90
0.88
0.90
0.88
0.88
0.87
0.84
0.91
0.90

0.49
0.47
0.78
0.73
0.68
0.65
0.62
0.86
0.85
0.85
0.47
0.45
0.86
0.86
0.85
0.85
0.83
0.88
0.88
0.87
0.87
0.85
0.88
0.85
0.85
0.83
0.80
0.88
0.87

0.24
0.20
0.69
0.62
0.53
0.51
0.46
0.84
0.81
0.81
0.20
0.20
0.84
0.84
0.83
0.83
0.79
0.86
0.85
0.85
0.84
0.82
0.86
0.82
0.82
0.80
0.76
0.87
0.87

High
High
High
High
High
High
High
High
High
High
High
High
High
High
High
High
High
High
High
High
High
High
High
High
High
High
High
High
High



7z50/ranked_2 0.78 0.73 0.99 2.43 0.37 High 0.84 93.29 0.87 0.83 0.85 High

7z50/ranked_3 0.08 0.05 8.90 20.18 0.90 Incorrect 0.53 88.51 0.63 0.50 0.26 High
7z50/ranked_4 0.01 0.00 23.66 59.85 1.00 Incorrect 0.44 87.97 0.56 0.41 0.14 High
7t2c/ranked 0 0.76 0.69 1.07 2.19 0.29 Medium 0.89 92.54 0.90 0.88 0.86 Medium
7t2c/ranked_1 0.77 0.70 1.08 2.24 0.37 Medium 0.89 93.05 0.90 0.88 0.86 Medium
7t2c/ranked 2 0.77 0.71 1.04 2.36 0.30 Medium 0.88 92.31 0.90 0.87 0.85 High
7t2c/ranked 3 0.73 0.66 1.16 2.73 0.33 Medium 0.88 92.35 0.90 0.87 0.85 High
7t2c/ranked 4 0.54 0.62 2.00 6.25 0.51 Medium 0.85 91.90 0.88 0.85 0.84 Medium
7t2b/ranked 0 0.70 0.62 1.22 2.95 0.37 Medium 0.76 90.36 0.81 0.75 0.68 High
7t2b/ranked_1 0.54 0.52 2.14 4.82 0.48 Medium 0.76 89.75 0.80 0.75 0.66 High
7t2b/ranked 2 0.65 0.60 1.41 3.87 0.41 Medium 0.74 89.88 0.79 0.72 0.63 High
7t2b/ranked 3 0.59 0.53 1.76 4.06 0.45 Medium 0.72 89.56 0.77 0.70 0.59 High
7t2b/ranked 4 0.56 0.52 1.51 6.08 0.48 Medium 0.71 89.63 0.77 0.70 0.60 High

Docking quality metrics DockQ, Fnat, .lRMSD, L-RMSD, CAPRI, Fnonnat, and Peptide-MHC accuracy were calculated by the DockQ program.
*The ipTM score was modified to evaluate only the TCR-pMHC interface, instead of including all chains in the default ipTM score.
®We evaluated the peptide displacement in the MHC using DockQ with the “capri_peptide” setting, and report the CAPRI accuracy.



Table S4. Modeling success of AlphaFold, TCRmodel2, and TCRDock on a set of 20 recently released TCR-pMHC
complexes.

AlphaFold AlphaFold ~ TCRmodel2 TCRmodel2

MHC 200 2.3 2.2)° (2.3)° TCRDock”
PDB  class Ve%' VB% TI TS TI TS TI T5 TI TS Tl T3
6zkw 1 89 92 0 2 1 2 1 3 3 3 1 1
7dzm 1 88 88 2 2 1 1 1 1 1 1 2 2
Tndq 1 89 91 2 2 2 2 2 2 2 2 0 1
711d 1 89 89 1 12 2 2 2 2 2 2 2
Trrg 1 88 92 0 12 2 0 2 2 2 0 1
Tnas 1 62 54 0 1 1 1 1 1 0 0 1 1
TowS 1 83 90 1 13 3 2 2 2 2 2 2
7qpj 1 88 88 3 2 3 3 3 3 3 2 2
Tphr 1 87 94 2 3 3 3 3 3 3 2 2
7rk7 1 88 85 1 11 1 1 1 1 1 0 1
8dsq 1 66 93 2 2 2 2 2 2 2 2 2 2
8gvb 1 90 90 2 2 2 2 2 2 2 2 2 2
Tn2n 1 91 93 1 0o 1 1 0 1 0 1 1 1
8gom 1 91 88 1 2 2 2 2 2 2 2 2
Trdv 2 64 92 1 13 3 2 2 2 3 2 2
7sg0 2 93 90 2 2 2 2 2 2 2 1 1
7sgl 2 91 57 1 2 1 2 2 2 2 2 2 2
7250 2 67 59 1 a1 1 a2 3 3 3 3 3
Tt2c 2 92 92 2 2 2 2 2 2 2 2 2 2
7026 2 91 94 2 2 2 2 2 2 2 2 1 1

All predictions were assessed by CAPRI criteria for Incorrect (denoted by “0”), Acceptable (denoted by “1”°), Medium
(denoted by “2”), and High (denoted by “3”’) modeling accuracy. Peptide displacement from the MHC was assessed using
CAPRI criteria, and denoted with “-1”. Cases without predictions generated were denoted with “-”.

Maximum o chain variable domain (Va) and 3 chain variable domain (V) sequence identity with any TCR from known
TCR-pMHC structures of the same class from on or before the 2021-09-30 date cutoff. Values in bold denote complexes
with both chains below a 90% sequence identity level, indicative of structures with limited germline and/or CDR3
sequence match to previously described known structures for both chains.

°Five predictions per case were generated, and predictions were ranked by model confidence score. A template date cutoff
0f 2021-09-30 was applied to disable the use of recently released structures (overlapping with the benchmark set) as
templates. T1 indicates accuracy for top model, and T5 indicates best accuracy among all five models.

‘TCRDock generated three predictions per case, and predictions were ranked by PAE score. T1 indicates accuracy for top
model, and T3 indicates best accuracy among all three models.



Table S5. Receiver operating characteristic area under the curve (AUC) values for CAPRI accuracy classes as a function
of model confidence metrics for TCRmodel2 predictions on the benchmarking set of 48 cases.

Incorrect vs. Incorrect,
Score Acceptable, Acceptable vs.
Medium, High Medium, High

Incorrect vs.
Medium, High

Model confidence 091 091 0.97
pTM 091 091 0.97

ipTM 091 091 0.97
TCR-pMHC ipTM* 091 091 0.97

AUC values were calculated using the pROC package in R (1).
3ipTM score considering only the TCR-pMHC interface, rather than the interfaces between all chains as used by the
default ipTM score.



Table S6. CDR loop modeling accuracy of TCRmodel, AlphaFold, and TCRmodel2 (2.3 AlphaFold model) for unbound TCR structures.

MHC TCRmodel AlphaFold 2.2 AlphaFold 2.3 TCRmodel2 (2.3)

PDB

class 14 20 3¢ 1B 26 3B la 20 3« 1p 2 3p lo 2¢ 30 1B 28 38 1lo 2 3o 1B 28 3B

6zkw 1 0.88 077 282 069 087 384 069 044 170 053 044 360 054 050 169 047 041 38 039 040 240 040 035 371
7na5 1 181 098 206 079 122 448 074 039 065 065 081 138 067 040 055 060 096 133 076 037 069 066 076 1.53
Tow5 1 078 099 373 064 055 296 052 149 129 046 046 122 055 1.17 117 039 041 127 032 061 108 032 036 140
79pj 1 076 074 282 055 042 256 047 042 041 046 038 102 037 041 053 041 045 057 042 048 056 031 033 0.85
8gvb 1 259 096 278 125 141 323 219 086 271 094 146 094 202 087 244 095 132 137 179 084 202 060 060 1.17
Tphr 1 266 108 306 067 081 121 050 055 069 063 097 112 052 055 078 063 09 1.17 053 051 071 038 066 1.16
7ndq 1 181 093 421 127 121 219 062 120 094 075 133 251 070 125 157 088 123 278 064 067 317 035 136 295
Trrg 1 097 067 460 066 058 371 103 125 485 045 047 309 1.1 1.16 444 040 052 333 062 044 465 035 057 1.86
711d 1 223 091 6.6 087 049 768 221 063 494 054 073 1005 239 069 500 080 066 840 232 073 505 062 057 9.65
7dzm 1 228 092 512 080 103 152 050 041 403 074 123 131 169 041 251 075 127 100 030 038 100 070 1.17 1.13

Tsgl 2 173 068 534 139 182 197 163 125 163 062 082 062 089 119 081 088 1.10 200 074 055 102 062 0.78 1.78
Trdv 2 063 143 450 049 048 131 046 073 125 027 027 049 060 086 194 034 023 257 039 071 125 026 027 044
7250 2 069 085 273 099 104 239 061 073 270 046 128 244 064 074 274 043 127 254 051 075 241 040 103 234

Modeling accuracy is shown as backbone root-mean-square distance (RMSD) in Angstroms of the respective CDR loop between model and native structures, after
superposition of framework regions.
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Figure S1. Modeling success comparison of TCRpMHCmodels, AlphaFold 2.2, and TCRmodel2 (with the
AlphaFold 2.2 model), on the subset of 27 Class I TCR-pMHC benchmarking cases that were modeled by
TCRpMHCmodels (from Table S1). For AlphaFold and TCRmodel2, 5 predictions were generated per
case, and the top-ranked model was used for success calculation. All models were assessed by CAPRI
criteria of Incorrect, Acceptable, Medium and High accuracy.
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Figure S2. CDR loop modeling accuracy for unbound TCR models. Backbone root-mean-square distances
(RMSDs) between experimentally determined structure and model were calculated for each CDR, after
superposition of framework region of the variable domain. Test cases correspond to 13 recently released
nonredundant TCR structures which are a subset of our recent TCR-pMHC benchmark cases for which a
model was successfully generated by the original TCRmodel (cases and individual RMSDs are shown in
Table S3). Methods compared are TCRmodel (original), AlphaFold 2.2, AlphaFold 2.3, and TCRmodel2
(with AlphaFold 2.3 model).
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Figure S3. Comparison of model confidence score and model accuracy criteria. Model confidence of all 5
models for 48 cases generated by TCRmodel2 are shown in comparison with model accuracy with respect
to the experimentally determined structure, with each model represented as a point and colored by CAPRI
accuracy level. Pearson’s correlation coefficient and the associated p-value are noted on the lower right
corner, and the orange line represents the linear fit (with 95% confidence area in gray). Comparisons of
model confidence score versus (A) I-RMSD, (B) L-RMSD, and (C) Fnat are shown. Additionally,
comparisons of model confidence score versus (D) I-RMSD with values less than or equal to 10 A, and
(E) L-RMSD values less than or equal to 20 A are shown.
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Figure S4. Model confidence distribution for TCR-pMHC sequences. A dataset of TCR-pMHC sequences
was collected from the VDJdb database (2), consisting of 414 Class | TCR-pMHC and 47 Class Il TCR-
pMHC sequences that have no redundancy with TCRs from known TCR-pMHC complex structures (cutoff
date 9/30/2021) and each other, based on our nonredundancy criteria used for benchmark assembly. Only
samples with a VDJdb confidence score >=1 were considered. We then modeled all samples using our
TCRmodel2 and obtained the model confidence of the top-ranked model for each complex. The
distributions of model confidence scores are shown for (A) Class I TCR-pMHC complexes and (B) Class
II TCR-pMHC complexes. Plots were generated using the ggplot2 package (3) in R (r-project.org), with a
bin width of 0.04.
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Figure S5. Example Class Il TCR-pMHC modeling output from TCRmodel2. (A) A previously identified
neoantigen-specific TCR (4) was modeled in complex with its target, a p53 R175H neoantigen and Class
II HLA-DRB1*13:01 MHC, and the visualized top-ranked model from the TCRmodel2 results page is
shown. The model is shown in cartoon representation with TCR o chain (red), TCR  chain (orange),
peptide (yellow), MHC a chain (cyan), and MHC f chain (blue) colored separately. (B) The PDB file for
the top-ranked model, downloaded from the TCRmodel2 results page, is shown visualized in PyMOL
(Schrodinger, Inc.). Chains are colored as in (A), and the neoantigen mutant residue (H175) is shown in
sphere representation and colored magenta.
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