Examples of FM/TBM target
analysis

Jimin Pel




Summary

* Poor-quality regions: N- and C-terminal regions.
* Poor-quality regions: loops and regions near flexible segments.

e Group 427 has overall better quality than other methods for many FM
targets.

* Group 427 fixed poor-quality regions by other programs.

* Group 427 underperformed in only a couple of targets (T1029 and
T1047s2_D3).



Local Accuracy plot of models (CASP14 accessor website)

Model-Target CA-CA distances

e EEEE e e A
First Models | All Models
# | % Model | 10 20 n ® 50 & o 0 B0 100 e 20 | $gdt ts| # gdt_ha | #gdc_sc| % rmsd
1. T1029TS364 101 NN EENII IH IEE IEN | = EIIEE RN 4580 27.20 11.20 b6.72
2. T1029TSO71_1-D1 NN I EEE BT IE N E SR D 4580 27.80 11.23 7.39
3. T1029TS427 1-D1 HEEEEENE S & 'm M 1 oo BN N B 4460 2560 8.1 712
4. T1029TS460 1-01 NN E INII IERTI 1D 11 1 0m I N e 4400 2460 7.84 6.59
5 T1029TS192 1D1 HEEENEN I IO 0 0 imE W 12 ilml = EEE D 4380 2480 9.31 b.25
6. T1029TS342 1D1 HEEE N INMF '™ I N MuI ' B N e 4360 24.40 8.72 6.20
7. T1029TS026_1-D1 I W milm 11 N I n BE 1 D———meam 4360 24.80 6.47 6.83
8. T1029TS339_1-D1 I W HIIE 111 | I n I D EEE 4360 24.80 g.69 6.83
9. T1029TS209_1-D1 N HiIEm 111 | I n n I I DO 43560 24.80 g.69 6.83
10, T1029TS061_1-D1 SR B I IRl EI 1 (I m BN D 4340 24 .40 1.3 6.22
11, T1029TS448 1-D1 HEEENE N | IOE 0 0 000 W12 1 m BN D 43040 24 .40 8.75 6.27
120 T1029TS285 1D1 HEEENIEN 1 I 10D =1 'MW m B D 4340 24 .40 o.54 6.47
130 T1029TS377_1-D1 RN i i =y = e BF NN e 4320 24.60 6.82 6.82
14, T1029TS250 101 NN I NIAEI NI F @' =En I N S em 43.00 24.00 a1 6.57
15, T1029TS485 1-D1 HEEEEEEE N 1IN = 110 1N I m m Bl D 4280 23.80 8T 712
16, T1029TS257 1-D1 HEEEEEEE ® I8 W e 1N I m m Bl D 4280 23.80 8.7 712
17. T1029TS351_1-D1 IR S I8 iy I I 'm M N W 4280 23.80 8.77 712
18, T1029TS352_1-D1 IEEEEEE B | AT 50 . o HIEE I 4240 23.60 7.93 7.85
190 T1029TS032 1D1 HEEEEN B BRI ' 1 =M BN NS D 4240 23.60 7.29 6.85
20, T1029TS062 1-D1 HMERINENI BEW fwirr ilm BN P e 4240 23.60 7.49 b.58
21, T1029TS005_1-D1 HENENE NI BEW fmir I B P EE——maem 4240 23.60 7.49 6.58
22, T1029TS1%8 1-01 NN 110 IRI EHI Em 1 (I Bl Y w4200 23.60 8.33 6.86
27 TINZATR1RT 101 IR W I8 B 5 55 Ww % - EN N N N 41 RN 23 AN g 71 7 NA




Model-Target CA-CA distances

[ ]
Poor modeling T1070 GO 4 s v
quality at the N_ First Models | All Models
and c_ te rmini. # | #Model jo 20 o o~ 5 fo Fa gdt_ts | $gdt_ha | $gdc_sc | $rmsd
1. T1070TS427 1-D| MRS I 00 W i e B WoE pEme w6382 4835 33.47 10.14
2. T1070TS125_1-D| NSNS ] DA W BB 3980 2829 12.22 11.51
3. T1070TS042_1-D| ISR § § F DOE NN 0 MW 3§82 2599 15.59 11.89
: . 4. T1070TS187_1-D] IR 0 W e 349 27.63 15.05 12.15
Possible causes: 5. T1070TS221_1-D| MR § § F DN ROl 0 W 3849 25.99 13.47 11.90
. i 6. T1070TS075_1-D] I | § O M 3750 2664 13.71 11.52
They are more flexible. 7. T1070TS252_1-D] IR N N e 3717 2697 12.88 13.10
8. T1070TS319_1-D] IR § BN W e M 36384 2664 16.09 13.18
9. T1070TS198_1-D 1 1 EEEE EE IS 3651  25.99 10.82 12.75
. They tend to have 10.  T1070TS024_1-D N0 BN NN mEE B | w3651 2467 849 13.46
. _ 11.  T1070TS480_1-D B S DEEE W B WY 3585 2533 1413 13.80
problems with mu|t|p|e 12.  T1070TS435_1-D 1IN I . W 3553 2500  9.33 14.32
_ 13.  T1070TS071_1-D MO BN DN 0 |MEN 3520 2500 10.94 14.39
ahgnments and contact 14. T1070TS328_1-D | [ | B jNEm 3520 23.68 13.50 14.34
o 15.  T1070TS324_1-D NI Em 3520 2467  9.81 13.46
pred|ct|ons, 16.  T1070TS238_1-D 5 NN OUE Y | BME 3520 2073 4.26 12.55
17.  T1070TS279_1-D EE E N mE 3454 21.71 9.18 10.48
18.  T1070TS468_1-D I N D e 3421 2402 12.04 13.38
. ) 19.  T1070TS375_1-D| BN EEEES WY (MmN 3383 1842 435 10.55
 Their conformations 20. T1070TS326_1-D| | mON e W(MEE 3355 2467 1100 1214
. . 21, T1070TS222_1-D 1 m I mmEm 3355 2467 13.68 12.27
depend on interactions 22, T1070TS216_1-D] NSNS § 0 0 0 MEEEES 5 W O 3290 1875 420 10.75
with other 23. T1070TS183_1-D] NN § 0§ 0 MEEENS 0 M) BN 329 1875 420 10.75
24. T1070TS293_1-D| NN 0| B SNN N BN | BME 3257 19.08  5.01 10.78
. . 25. T1070TS367_1-D| I Y W 3357 24.34 11.33 13.11
domams/ chains. 26. T1070TS177_1-D . e EEw u 3257 1776 565 6.25
27. T1070TS368_1-D] NN VNN N 00N | 0 DEES BN DN (N0 3224 1842 441 10.86
28. T1070TS129_1-D I I Em 3092 1973 7.18 13.11
29. T1070TS275_1-D EEI IEE B 3059  21.71 12.61 12.89
30. T1070TS285 1-D EE1 m 3026  21.71 6.50 15.93
31. T1070TS364_1-D 1 W 3026 2204 7.48 15.91
32. T1070TS409_1-D P NEm 2993 2007  6.74 12.09
33. T1070TS067_1-D B W W | 2993 1743 480 11.62
34.  T1070TS096 1-D| I mEmEW N 2993 1743 6.56 11.12




Model-Target CA-CA distances
T].OSS NI\/IR Coe:n) EEEE @4 e IR e

First Models | All Models

# | #model | a0 En 40 50 0 0 a0 a0 e w0 120 | #gdt ts | #gdt_ha| #gdc_sc| #rmsd
1. T1055T5427_1-DA I | 36547 6865 4510 227
2. T1055TS334_1-D1 E 111NN I 73.07 57.78 3262 298
3. T1055T5335_1-1 HNE Y N D N I i 7705 57.38 31.65 518
4 T1055TS343_1-Di T 1 I el §F Y 55.33 31.70 224
8 T1055TS015_14D1 (1 I . [ [ W=y B it 55.33 31.70 224
6. T1055TS488 1-D1 T 1 I "l §F YT 5533 31.70 224
7. T1055TS375_1-D1 T 1 I "l §F YT 5533 31.70 224
8 T1055T5352_1-D1 I | B N T O 1] S 76564 56.55 33.52 3.59

INN NIl §F N B b NN N DN 7623 55.33 30.52 252
HIlmENE EIn (| BN N 100 DR 7500 53.48 30.54 262
I NN NN | I S I I i 75.00 24.91 31.83 281
I NN N I 7430 24.51 31.07 547
EN DT B NN Nl Il eI 7335 23.07 33.27 454
I I . w I NI 7295 52.66 31.18 256

9 T1055TS018_1-D1
100 T1055TS473_1-D1
1. T1055TS388_1-D1
12, T1055TS013_1-D9
13, T1055TS480_1-D1
14, T1055T5351_1-D1

L EEE R T B LE

15 T1055TS420_1-D1 [l 1In N N TIDN DN DI | 7754 50.62 28.40 277
16, T1055TS328_1-D1 1 ' BN NNl 1 [ H Il TN I 7213 50.82 2520 275
17, T1055TS428_1-D1 [ Il 11D 1. Bl NN 1NN N 7193 45.80 26.93 2.80
18, T1055TS222_1-D1 [ Il 11D 1. Il NN 1NN N 7193 45.80 26.98 2.80
18, T1055TS216_1-D1 [ Il 11D 1. Bl NN 1NN R 7193 45.80 26.98 2.80
200 T1055TS035_1-D1 [ Il 11D 1. I NN 1NN N 7193 45.80 26.98 2.80
21, T1055TS405_1-D1 [ Il 11D 1. I NN 1NN N 7193 45.80 26.98 2.80
2. T1055TS367_1-D1 [ Il 11D 1. mEa 1t Tl I N D I 71.93 45.80 26.42 2.69
23, T1055TS005_1-D1 [ Il 11D 1. I NN 1NN N 7193 45.80 26.98 2.80
24, T1055TS362_1-D1 I EEl I BN BN Nl e 71.72 20.20 30.44 3.65
25, T1055TS005_1-D1 Il BN IS il I Il INaEenE i 71.52 a0.82 25.03 287
28, T1055TS5125_1-D1 il N BN 1Nl INIE BN BN NN DEEeEEs 713 30.00 28.51 3.59
27, T1055TS326_1-D1 I HIIEE | DEenE HEl Bl IIINIEE EEE 713 4539 26.84 2.86

T1055: DNA polymerase processivity factor from Vaccinia virus; NMR structure



T1055 (DNA polymerase processivity factor from Vaccinia virus;
NMR structure)

* N-terminal segment is more flexible and was not modeled right.
* FSKV formed a beta-bulge to bury F and V.

427 modeled it as a continuous helix, other methods modeled it as
loops in different positions.

Group 427



T103 1 N -te rm i n u S Model-Target CA-CA distances

e IEeE @ @S vA

First Models | All Models

—
# | #Model | 10 20 £ 40 50 60 0 80 90 | #gdt_ts| #gdt_ha| $gdc_sc| $rmsd
1. T1031TS427_4-D1| N 8763  72.89 46.25 2.91
2. T1031TS427_1-D1 NN N I 8737 7158 44.62 2.97
3. T1031TS427 5-D1| NN N el 86.84 73.42 47.67 2.96
4. T1031TS427 _2-D1 NN | B 86.32 70.00 43.74 2.87
5. T1031TS427_3-D1| NN PE W 8526 70.00 45.81 3.33
6. T1031TS480 5-D1 HE NuEN I NI DN S W 7447 5447 29.49 3.71
7. T1031TS480_1-D1 HE ™ NN N IR IE EEN B /342 53.16 24.39 3.53
8. T1031T7S473_1-D1| NN IO O BN e W 7316 57.63 34.09 6.54
9. T1031T7S335 3-D1 HE momEn I 010 DN INEBEE BN 7289 53.16 25.64 3.69
10.  T1031TS473_2-D1| I I I I N B RN 8 7263 57.63 33.23 6.61
11.  T1031TS480_3-D1| HE NoEN IS Il SN EEE B 7237 5237 27.48 3.68
12.  T1031TS473_4-D1| I EEEEGE D B el 7132 56.84 33.56 6.87
13.  T1031TS042_1-D1| M I BN B Il D IIEEEE N 7105 5211 23.09 3.49
14.  T1031TS473_3-D1| I I I NN DN 7105 55.79 29.36 6.59
15.  T1031TS129 _1-D1| 1 M I DD AN Bl 7053 0 51.84 25.10 3.84
16. T1031TS226_2-D1| N NI BN EEE E N 6921 51.32 22.53 4.89
17. T1031TS435_1-D1| HN IEEEN 11 NSNS | ENIDEE BN E B W 68.95 4842 17.18 3.64
18. T1031TS335 2-D1| HE DOEN HI EEEIE B 6842 4763 22.21 3.62
19. T1031TS480 2-D1| HE NOEN I NI I . B 6816  47.90 21.82 3.60
20. T1031TS335 4-D1 M mmw [ | EEEED I BEEN B 6816 4737 21.67 3.38
21. T1031TS254_3-D1 HE MmN I EEE I 1 1N D BN N 6789  46.32 22.65 3.51
22. T1031TS480_4-D1 NI mumm I EEE s [ | EEINEIN DEEE BN 6783 4684 21.00 3.38
23. T1031TS192_5-D1 W IS I IS | I DS DN B N BEE 6763 47.37 22.24 3.81
24. T1031TS435_5-D1 NN NEEEEN BRSNS B I DN Bl O 6711 47.89 20.23 4.08
25. T1031TS024_4-D1 INEEEEY BNl N ENE B BN B BN 665 2 4842 22.01 476
26. T10317S226_3-D1 WM I B NI DN BN B 6658 48.95 19.67 4.27
27. T10317S226 _5-D1 NN MEEEEN [MORE e D DN O NN e B 6658 48.16 20.59 4.49
28. T1031TS024_5-D1 M NN EENEE BN IEEE B BN N BN 6632 4868 20.67 474
29. T1031TS324_1-D1| HE NEEE EEEE 1 IS DI I 6632  47.37 23.01 3.98
30. T1031TS031_1-D1 B IoEEw DN N W DN B B 6605 46.84 15.70 3.77
31. T10317S024_1-D1| NI B B N DEE B BN N B 6579 4790 21.86 474
32. T1031T7S226_1-D1| I BEE 1N NN S W B IE 6553 47.10 17.60 468
33. T10317S024 2-D1| I I B N IEE B BN N BN 6553 4763 21.38 478
34. T10317S024_3-D1| N B N IEE B BN N BN 6553 4763 20.94 476
35. T10317S031_2-D1| HNEEEEN 0| ORI D N N N B e B W 6526 46.58 21.36 4.94
36. T10317S435 2-D1 H MEEEEN (DOl 0 BEOEOEOEESE BN W NN DOES BE W B 6526 46.31 19.00 4.28
37. T1031TS473 5D1 W 1 BN BN . 1 Il N 6500  46.31 20.77 4.24

T1031: first domain of virion-packaged DNA-dependent RNA polymerase of crAss-like phage phil4:2, X-ray resolution: 3.5A



T1031 N-terminus Experimental: —---ACKIENIKYKGKEVE
Group 427: ACKIENIKYK---GKEVE

* Group 427 modeled N-
terminal loop with
overall correct
conformation.

* However, it misaligned
by three residues.

e Other top groups do
not model the overall
shape of the N-

terminal loop as well
as group 427. Group 427 (magenta) Groups 473, 335, 042

T1031: first domain of virion-packaged DNA-dependent RNA polymerase of crAss-like phage phil4:2, X-ray resolution: 3.5A



Model-Target CA-CA distances

p deli
oor mo e Ing ey e e s e |
I 't ° I First Models | All Models
quality in loops.
¥ * Model | 130 140 150 160 170 180 190 | #gdt_ts | #gdt_ha| #gdc:_sc| *rm=d
1. T1038T5427_1-D2 S4.08 85.19 55.83 1.82
2. T1038Ts254_1-D2 NIl DS b E IR f IR 5974 4202 2429 3.55
Exa m Ie ° T1038 DZ 3. T1038TS375_1-D2 I NS I e En 659.41 49 57 2241 3.43
p o —_— 4 T1038T3039_1-D2 N 1 I Il TN T 59.08 4868 21.49 325
5. T1038T3183_1-D2 N 1 I Il TN T 69.08 4868 21.49 325
N - 6. T10387T5326_1-02 W INE I | | . | N 58.42 4770 21.22 3.37
(TSWV glycoprOtEI n' X ray T. T1038T3015_1-02 N I INEl T I . I G342 4770 20.41 3.52
H H . 8. T1038T3420 1-02 N I 1D T I I 53.08 4737 18.83 3.53
StrUCture Wlth reSOIUtlon' g T1038T3388_1-02 WM IHNNIIEE EEL I B Bl 5775 4671 2288 3.43
o 10, T1038T5328_1-D2 NN [ . Il N1 N N 5776 45.40 239 3.35
2.5 A) 1. T1038T5473_1-02 M NI R 6743 47.04 2573 340
12. T1038Ts062_1-D2 W N ININE I = | I . HEE 1 67.43 4571 2442 3.38
13. T1038T5238_1-02 N 1 1 I 1 I B B B G545 46.05 17.53 344
14, TI1038T5403_1-D2 WA | NN EEn I I BN 56545 4474 2499 3.49
15. T1038T3183_1-02 HN I Il S b s I 6645 44 41 21.49 347
16. T1038Ts009_1-D2 WA 1 I . . I 1 66.12 4505 23.28 344
17, T1038Ts032_1-D2 W 1 I I HE B I 8579 4408 231 3.53
18. T1038T5480_1-D2 N HIl BN NN B E s 5579 45.06 20.35 375
18, T1038T5029_1-D2 WA 1011 I 1 I B 5579 45.40 17.04 3.49
20, T10387T5438 1-02 WM I N BT | . Bl G545 45.05 1927 3492
2. T1038T3379_1-0Z2 BN I S s 1 1l 1 I 8480 4276 2209 364
22, T1038T3026_1-D2 N 1 I 11T | NN 6430 4474 17.88 3.85
23. T1038T5319_1-D2 N 1l | I N H Il 6447 44 08 17.54 3.85
24, T1038T5187_1-D2 W IEHl IEE I N 1 i BN G447 43.42 21.52 3.78
25 T1038T5452_1-D2 W 1 I = [ N | B 6414 43.09 21.30 3.51
26. T1038T5343_1-D2 1NN 1 I H N 1 HN [ | Bl G414 43.42 17.50 377
27. T1038Ts042_ 102 W I IS B . H N 0 G414 43.09 2045 304
28. T1038Ts252_1-D2 N [ | | | I . HHE &332 47 44 2092 3.33
29. T1038T3351_1-D2 W N ' ' N | I i I 63382 4177 17.29 366
30. TI1038TS409_1-D2 W IS 'En | 1 I Il 6332 4210 18.54 3.89
31, T1038Ts055_1-D2 NN 1 I EE N N 1 [ | Bl 5349 43.09 18.18 277
32, T1038T5173_1-D2 W 1IN Il Il B EEEIE Il N 5349 43.42 17.53 43
33. T10387T5324_1-D2 W 1IN Il Il B EEEIE Il N 5349 43.42 17.53 43
34, T1038T5334_1-D2 NN 1 Nl IIE EBm I B B BEEEE 5349 41.45 19.67 320




T1038 D2 loop region 230-238 has large B-
factors in all three chains.

Three chains in experimental structure Group 427 model (magenta+cyan) aligned
superimposed. to experimental structure (green+yellow)



Poor quality

around flexible

(disordered)
regions.

Example: T1027 (
Gaussia luciferase
NMR structure)

)

Model-Target CA-CA distances

O EE ) EE I e |
First Models | All Models

# | #Model a 0 50 &0 B a0 50 100 1o 120 110 | #qdt_t=| #gdt_ha| #gdc_sc| #rmsd
1. T1027T5427_1-D1 | I IIIN] I | § Inm EIIE N 1l I 6811 4166 30.85 377
2, T1027T5403_1-D1 | N I Il ENIE | e [ ] | L EIN] INIE W 5227 32.32 19.91 5.58
3. T1027TS003_1-D1 | DO I EIEy I Em HElI 5025 357 15.26 6.29
4, T102775362_1-D1 | I 1 [ o 1§ BN EER 4572 Z5.04 14.895 &.49
5. T1027T5257_1-D1 | I D I 1 a1l I 1 NI 4562 2652 9.03 6.31
6. T1027T5042_1-D1 | I | H1 Einl 1 . HE R 4571 2955 14.14 8.99
7. T1027T5453_1-D1 | I Hil W 1EIILI ‘'Hn il [ ] B 457 2752 14.38 8.27
8. T1027T5324_1-D1 | I [ | 1 1IN [ | 1 B 1 4369 2702 1258 871
8. T1027T5039_1-D1 | I | | 1Tl 11 . I B 1 4369 2702 12.58 8.71
10. T1027TS304_1-D41 | I D L] NN ]| B B 4288 2450 1412 7.88
1. T10277TS015_1-D1 | I [ 11 | N [ ]| HIE N 4217 250 9.79 9.45
12, T1027TS129_1-D41 | I 111 HNEEEI T BN 1 4217 2877 1282 7.53
13, T102775358_1-D1 | I IS 1 EER1 |__IEN | H I 4192 2525 9.56 7.52
14, T1027T3238_1-D1 | I | HINRI | (B HiE B #1192 2550 8.79 7759
15, T1027T5254_1-D1 | I HI 1INMEIl EjNEE. I 1 4167 25.50 10011 8.35
16, T1027T5031_1-D1 | I | [ 1 N 1 41.41 25.00 10.93 8.96
17, T1027TS435_1-D1 | I 0 I 1 Em || 1 101 1 4116 2445 13.95 7.89
18, T1027TS480_1-D41 | I || I I EjIl BN I 409 2525 10.00 8.86
19. T1027T3183_1-D1 | I 1 HE BN H B 40.65 25.00 8.50 842
20, T1027T3125_1-01 | I Il HEEENE N HEE NI 39.65 23.48 715 7.99
21, T1027T2009_1-04 | I HI D EEEEI HI W 39.65 2273 5.24 8.58
22, T1027T3473_1-D1 | I | F 1] NI H EEn [0l NN | EEEml 3965 23.48 11.69 8.71
23, T1027TS005_1-D1 | I Il EEE =N N | 39.39 2373 833 G.45
24 T1027TS375_1-D1 | I | I El Bl H EE 3939 2323 725 873
25 T1027TSZ77_1-D1 | I 11 1N 1IN 1 1 39.39 2399 5.93 5.06
26, T1027TS067_1-01 | I 1 1 IEm 1 Il NI Il 3889 2399 778 915
27, T1027T3024_1-D1 | N 1 1 NN 11 B 3864 2445 11.71 10.31
28 T1027T3222_1-D1 | I HI1IINE BN 'm [ W 36.38 2298 5.54 10.25
29, T1027TS376_1-D1 | I HI 1 110 I EHpmEENI 1 I m 38.38 2298 7.82 10.54
30. T1027TS367_1-D41 | I H1I1lHE B m 1H1 3838 2258 554 1025
31, T1027T3253_1-D1 | I I1THIEEN § I 100l 0N BN 3313 22322 774 8.05
32, T1027Ts288_1-D1 | I 1 BN §IEn 11 e | H I B 3788 2399 835 1014
33 T10277T5226_1-D1 | I I INIE 1l . H I N I Nl EE 3788 2117 8.84 8.38
34 TI0277T5328_1-D1 | I ElI 1T 1T HEMmII 'm I W 3763 2247 6.91 5.60
35, T1027TS39Z2_1-D1 | EEE W Il EE1I = HEE H1 3763 2525 7.3 10.76
36, T1027TS061_1-D4 | I 11 H I D HI B I BN IR 3783 2222 579 553

7 T1077T2102 101 | EE—— | 7R yi B 45 goa




T1027 (Gaussia luciferase; NMR structure) —the N-terminal
helix is modeled incorrectly by most programs.

N-terminal helix (residues 8-
18; DFNIVAVASNF) is made
up of mainly hydrophobic
residues.

It is in the core of the real
structure, surrounded by
other helices.

It has a parallel orientation to
the second helix.

However, most programs
modeled it on the outside
and forming a helix hairpin
with the second helix.

Group 427

Experimental structure



Group 427 just has overall better quality than
other methods. Example — T1033

T1033 is the Group 427 GDT: 87.5 Group 473 GDT: 77.5

second
domain i * Model 10 20 a0 a0 50 1] 70 B0 80 u ¢£IE t ts
o7 L

*gdt_ha| *gdc_sc| Frmsd

|
1. T1033T5427_1-D1 87 .50 71.25 51.06 1.58
from T1044 2. T1033TS473_1-D4 75.50 5450 3238 2 34
) 3. T1033TS403_1-D4 57.50 46.00 35 45 3.14
Wlth 4. T1033TS009_1-D1 [ | §3.75 42 50 1453 3.31
. 5. T1033TS376_1-D4 ] ] 59.00 37.75 71 47 377
resolution 5 T1033T5288_1-D1 NI ] 00 33.00 12.30 471

3.5A



Group 427 just has overall better quality than
other methods. Example — T1049

Group 427 GDT: 93.1

T1049 haS d # | ¥ Model
) 1. T1048TS427_1-D1
resolution of 3 T1049TS498_1-D1
T1049TS488_1-D1

1.75A (pdb: i tioeoreerron =

1 | wgdt_ts | Fgdt_ha| ¥gdc_sc| Frmsd
| 1 3
I
I
I
6 4F) 5. T1049T5351_1-D1 Hl 7127
y 6. T10458TS375_1-D1 Hl 71ET
[ |
|

G310 a9 30 &85 .06
e o .-.

T. _1I3-'-E_EI3?E:1-E1
8. T1045T3334_1-D1

= = [
& —= —a - —u —a
[ Pd B3 P
O 00 00 G0 e 0O 0O
P % % n e -
=§ EA LA LR LR LR ER



Group 427 fixed a region that is modeled poorly by other programs

Model-Target CA-CA distances
oo @z 49 s v |

First Models | All Models

# | $Model I 20 x b = 60 7™ [ #gdt_ts | $gdt_ha| $gdc_sc| $rmsd
1. T1046s1TS427_1-D{ B 97.22 . 60.60 1.07
] . 2. T1046s1TS473_1-D| HEmm PR R PR W 80.90 6354 3029 3.08
T104651 (a ntlholln 3. T1046s1TS352_1-D{ EM DN BN $ W 7051 60.77 29.09 3.34
4. T1046s1TS066_1-D1 HE N N M (I EE EEEEOROESE BN 7847 5937 24.99 2.89
5. T1046s1TS403_1-D| EER M NN |00l EEECROEOOEE DO 7812 5938 27.54 3.27
. . 6. T1046s1TS336_1-D{ NI NN N N 0| H0EES § DENOENDOEE BRENEOEECEOENE 7778 5798 2334 2,94
from ESCherIChla 7. T1046s1TS277 1-D| EEEEE B B3| BN EEECOOEOESE Bl 7743 6076 2527 2.87
8. T1046s1TS472_1-D| M N I N | B 7743 5833 2176 3.22
9. T1046s1TS101_1-D| EM N § W|EEE EOOEOIEN | NN BE 0 7743 5003 2125 3.23
phage ECM L-134 10. T1046s17S339_1-D| HE  HE EOjEE  § BN DEOEE EECECEESSSSE 7708 5868 2065  3.27
’ 1. T1046s17S335 1-D{ W 0 W & BRI s B 0 7708 5833 2578 3.25
. 12. T1046s1TS375_1-D{ HE N0 NojEE & BN DEODE BECROEEEE 7708 5868  20.65 3.27
X_ray FESO|UtI0n 13, T1046s17S238_1-D| HE NN Nojmmm & BN DEORE BECROEEEEEE 7708 5868  20.65 3.27
. 14, T1046s17S209 1-D{ HE B §  §jmomm @ el | EEEmcEEs 7674 5694 2152 2,95
o 15, T1046s1TS173_1-D{ EEE 0 0 [0S Emnmens § Bay Demmees 1 7639 5555 2236 293
1 65A 16. T1046517S217 1-D1 EE B 0 N M I Mo  EOEmmeEms W 0 7604 5625 0.00 2.92
. 17. T1046s17S342 1-D| HEEEE & M| W S EomEE § BN BN W OENOEEE BN 7604 5868 2155 277
18. T1046s1TS362_1-D{ N BN B N (N 00E EOOEOEOEE | DEEECROSEEEE 0 7604 57.98 2328 3.25
H H 19. T1046s17S222_ 1-D{ EE B 0 N 0|MEs Do | EoEmmmmeas W 0 7604 5660 2179 2.92
N'termlnal reglon 20. T1046s1TS409 1-D| EE B © N i|EEEs BEccoooom i om0 7604 5660  21.79 2.92
21, T1046s1TS487_1-D{ H B 0 0 |0 00 0 DSl 0 0 BEMmOEmE 0 0 7569 5793 2266 2.92
22. T1046s1TS039_1-D{ N B N N |0 BN 0 BSOSl B 0 EEmmoEmmE 0 0 7569 5799 2266 292
23. T1046s1TS005 1-D| R W E 01 I R Sl W0 7569 5660 2355 2.96
24. T1046s1TS376_1-D{ EIE W 0 |H00N 0 DEMOENEOEEN E W DOEEE B 7569 55.90 18.34 252
25. T1046s1TS326_1-D1 EE W u 1 I PO e W0 7569 5660 21.17 3.02
26. T1046s1TS420_1-D| EN N B N 0[MEE 5 BEmOEws | DS W 0 7569 5695  20.84 3.01
27. T1046s1TS480_1-D| W 0 ™ O BT I W 7569 5486 2372 312
28. T1046s1TS193_1-D{ W 0 ¥ I RN ERSEE 0 7535 5625 2231 3.09
29. T1046s1TS337_1-D| M M M 0 | BB DEEOENE 0 BEEROEOEEOEEE W 7535 5590 22,01 3.12
30. T1046s1TS009 1-D NEE NN B N B[MSNE B DESCECOE | B 0 7535 5590 20.19 3.00
31. T1046s1TS129 1-D| ENE B B N i|EE0E EEEOEE  EEESEOETEE 0 7535 5723 21.93 2.93
32. T1046s1TS377_1-D| EMEM B B | B0 0 EOENOES W DS W 7500 5590 20.19 3.13
33. T1046s1TS220 1-D{ MM I DRSS E SR W 7500 5695 2342 3.34
34. T1046s1TS216_1-D{ EE N 0 N 0/ME I D0 | BREESSSOEE W 0 7500 5591 22.61 2.9
35. T1046s1TS368_1-D| ML NN B I/Em @ MOS0 7500 5555 2361 3.08
36. T1046s1TS328 1-D| EEE B & Rl | BOOEESECEE W 0 7500 5556 2160 3.09
37. T1046s1TS367_1-D1 EN N 0 N 0/ME I B | BRSSO W 0 7500 5591 22.61 2.9
38. T1046s1TS200_1-D{ NN N 0 N 0[ME 0 B | BRSSO W 0 7500 5591 22,61 2.96
30. T1046s1TS140 1-D| Ml M W § | B OIS | BRI W 7465 5521 22.12 312
40. T1046s1TS125 1-D1 W BN M1 IR | RS BB 7465 57.30 19.86 3.36
41, T1046s1TS448_1-D1 N W ¥ R I RO e 7465 5625 18.10 2.97




T1046s1 — group 427 fixed the problem in a particular
element.

* A pi(mt)-helix
conformation is
present near the C-
terminal end of the
first helical segment.

* Group 427 modeled it
correctly. Other groups
modeled it as part of a
regular alpha-helix.

Group 427 (yellow) to real Group 473 (cyan) to real structure
structure (green) GDT-TS: 96.5 (green) GDT-TS: 81.4

T1046s1 (antiholin from Escherichia phage ECML-134, X-ray resolution: 1.65A)



Indication that a one-residue insertion in an alpha-helix is reflected in BLAST
alignments of T0146’s homologs.

hypothetical protein SP18_gp107 [Shigella phage SP18]
Sequence ID: YP_003934732.1 Length: 97 Number of Matches: 1

See 2 more title(s) ¥ See all Identical Proteins(IPG)

Range 1: 25 to 96 GenPept Graphics

Score Expect Method Identities Positives Gaps
52.8 bits(125) 8e-07 Compositional matrix adjust. 25/73(34%) 43/73(58%) 2/73(2%)

Query 3 VDPHFDKFMESGIRHVYMLFENKSVESSEQFYSFMRTTYEKNDP-CSSDFECIERGAEMAQD 61
D F ++ +5 r F+ 5V SEQF++F++T + N cC ++ C G A+

Sbjct 25 TDGKFTQYADSAMK-IYSQFKEPSVHQSEQFWAFIKTEWNNKSQCETEITCKSDGKARAE 83

Query 62 SYARIMNIKLETE 74
YA++M +KLE E
Sbjct 84 EYAKLMKVKLEDE 96



Group 427 only underperformed in two FM
and FM/TBM targets

* 71029

* T1047s2 D3



Model-Target CA-CA distances
Dl s s s v |

First Models | All Models

# | *Model | 10 20 0 40 50 &0 o B0 50 00 1o 20 | #gdt ts| $gdt_ha| $gdc_sc| *rmsd
1. T1029T5364_1-D1 EEEEEEEEIL B IEE BN E NI SR 4550 2720 120 672
2. T1029TS071_1-D1 N NN | NS NN ODODE NN SN SRR 4550 2780 0 1123 739
3. TI029T5427_1-D1 NSNS N IH Wi 1 NN BN SN B 4460 2560 8.1 7.12
4. T10207S460_1-D1 EEEEEEE THIL IR ID TR CITEECED B0 SRR 4400 2460  7.84 6.59
5. T1029T5192_1-D1 MEEESEE TSN D1 0ED B IIED O E S SN 4330 2480 931 6.25
6. T102075342_1-D1 MEEENENE THEN BT EDCEEDCIEEOE T S W 4360 2440 872 6.20
7. T1020TS026_1-D1 EEEEENE - EITE IELD O H IE O SEENSEREE 4360 2480 847 6.83
8. T10207S339_1-D1 HEEEENE - EITECIILH IE B OEENSERRE 4360 2480 869 6.83
T1029 (NMR): group 9. T1029TS209_1-D1 NSNS EIIE IIE O H IR EE1 B SOENNSEENE {360 2480 869 6.83
10. T1029TS061_1-D1 EEEEENE  EE NI ED BN 000 B0 SRS 340 2440 1131 622
rf d 1. T1029T5448_1-D1 EEEENEE I 1NN DOONED  EOD EED O E O B SOENSIRE  {340 2440 875 6.27
427 underpe Orme 12 T1029T5238 1-01 NN 11l 111N B @' EI'lm | T U R 43.40 24.40 8.84 6.47
. 13. T1029TS377_1-D1 T EEE 1 N N A N RS 4320 2460 8.82 6.82
by a SmaII margln 14, T1029T5250_1-01 I ITII EIEEI NI BN I EEER H NN PN eE 2300 24.00 8.1 6.57
. 15. T1029T5488 1-D1 HEEEEEENE 1N R IIID O TE O UEEED EIED DD {230 2380 877 7.12
16. T1020T5257_1-D1 HEEEEEENE 1N EEIIID TE O UEE O E EE SO {230 2380 877 7.12
17. T1029T5351_1-D1 HEEEESENE 1N B IIID TE O UEE E EE SN (230 2380 877 7.12
18. T1029T5352_1-D1 HEEEEEENE | SN HIEEES B HIE 0 SR {240 2360  7.93 7.85
19. T1029T5032_1-D1 EEEEEEE N 1N D Il BN I EIE BN EE0 SEEEENNSESE (240 2360 7.29 6.85
20. T10297S062_1-D1 MEEEEEEL EEE TRIID L] W B P ENESEE 4240 2360 7.49 6.58
21, T1029TS005_1-D1 EEEEEEEL EEE TR 0] W B P ENESEE 4240 2360 7.49 6.58
22. T10297S198_1-D1 HEEEEEM 1IN 1N T ED B 0 II0 BN ENE ORISR 4200 2360 8.33 6.86
23, T1020TS183_1-D1 MEEEEESNE T80 BN 1 00 EE D EE NN 0 SN Wl 4130 2360 9.7 7.06
24 T1020TS075_1-D1 EEEEEEE IEE IH I EI ER © 1IN NS EN0 SEESESNSESSE 4180 2340 816 6.82
25. T10297TS328_1-D1 MEEEEEEENE 1 H EE T EL 1N O N R 4130 2330 741 6.93
26, T1029TS009_1-D1 NSNS I8N W10 01 = B BN N RSN R 4180 2340 850 7.03
27. T10297S042_1-D1 MEEEEENEEE EIITEE 1] EEEEEID NI S0 SOEENEREE 4150 2380 663 6.90
28 T10207S382_1-D1 EEEEENE IEE L0 DIED BN 0 DIEE BN | EEE SEESNSESEE 4130 2340 8.00 6.63
20. T10297S367_1-D1 HEEEEEENI N B I EI 1N BB R 4160 2340 838 6.87
30. T1029T5222_1-D1 EEEEEEEEE N BN I EI 1N B BN N N 4160 2340 838 6.87
31. T10297T5238_1-D1 NN 100 BN IE0D BN @ BN BN N 00 SOEEEENNNNEN W 4160 2340 796 7.08
32. T1029T5015_1-D1 HEEEEESEE W 1N EII BN N SN0 SN EO0 SOEEENNNNEE 4160 2320 818 7.19
33. T1029T5324_1-D1 NEEEEEEE BN I EE I 1 S S 4160 2380 7.0 6.86
34, T1029TS067_1-D1 EEEEEEENE W BRI 1M B W R 4140 2320 7.83 6.89
35. T1029T5101_1-D1 HEEEEESET HE B0 01 BN 1 BN BN B0 SRR 4140 2300 650 7.04
36. T1029T5472_1-D1 HEEEEEENE N EE 110 1M B W N R {140 2320 7.83 6.89

T1029: NMR structure of biofilm-related Se0862 from Synechococcus elongatus




T1029 is the one of the |least accurately modeled FM targets

* NMR structure.
* Overall fold is correctly predicted by top models.
* No groups with GDT-TS better than 0.5.

* Not much GDT-TS difference between group 427 and other top
groups.

Group 427 GDT-TS: 44.6 Group 364 GDT-TS: 45.8



Group 427 underperformed —T104752 D3

Model-Target CA-CA distances
Do) e el v |

First Models | All Models

# | $#Model | =0 280 290 00 a0 120 330 kY 350 0 | #gdt t=| $gdt_ha | $gdc_sc| $rmsd
1. T1047s2TS368_1-03 NN B 111 | B | | E 7590 39.04 33.66 3z
2. TI047=2T5343_1-03 nn | B H 1N 73.60 3874 3465 3.08
3. T1047s2T5220_1-D3 NN m I 1IN | 73.30 29.03 3075 324
4. T1047=2T5427_1-03 ' HEN BN 1 HE 11N | 75.30 3813 31.84 3.24
L. T1047s2T5129 1-03 [N BN Him | B | 1 75.00 3873 33.08 2.54
6. T1047=2T5295_1-03 ' EEE BN 1 Em I 1N | 75.00 38.13 3067 3.18
7. T1047=2T5362_1-03 NN BN i [} Hinn 75.00 3723 33.38 2.90
8. T1047=2T5101_1-03 NN L | s 1N | 7470 38.02 3423 3.06
9. T1047=2T3403_1-03 NN mi ni nl 1 7470 36.02 35.48 2.94
10, T104722T5009_1-03 'IEE =1 Nl B N 7470 36.63 3278 3.29
1. T1047s2T5209 1-03 NN 1 i [} aE 1 Bl 7470 3542 1822 2.58
12, T1047s2T5379_1-03 NN 1 i [} aE 1 Bl 7470 3542 1222 2.98
13. T1047s2T5473_1-03 N mi ni : 1 1 M 7470 38.02 35.48 2.94
14, T1047s2T5328_1-03 Al 1nnm N 1m Igl_h' B Taa40 35.12 30.32 2.93
15, T1047s2T5253_1-03 N il m Nl B I N e Ta40 3o.44 32.09 .42
16. T1047s2T5024_1-03 NN nn | | | EEE 7330 36.33 3414 314
17, T1047s2TS018_1-03 ' INENEEEN 0] mmn 1 M 7380 3663 3075 3.30
18. T1047s2T5183_1-03 NI BN 1 IENI B I N 7345 3512 35.00 3T
19. T1047s2TS062_1-03 N N . Ell N | Bl 7349 33.1 28.90 313
20. T1047s2T5435_1-03 1NN L IENI B N 7319 3422 31.93 3.28
21, T1047=2TS460_1-D3 0N N m INIE BN HE 7319 32.11 30.1 313
22 T1047=2T5042_1-03 NN nn L 1} | 1 7319 34.52 3372 3.09
23, T1047=2T5216_1-03 1THEE BE i [} nl 1 I 7319 34.82 3457 2.99
24, T1047=2TS067_1-03 IS 1 I IIm Il 7280 3362 30.80 3.35
25, T1047=2T5367_1-03 1 18m HINEN | 7230 3452 30.54 2.95
78 T1047=2TS[Eg 1-D3 N Il n IEEE I RN 5535 4478 2262 3.93

T1047S2 — EM structure of a >20-mer FlgH-Flgl complex



T1047s2D3 — group 427 modeled disordered region as a beta-
hairpin inserted in two strands that are neighbors in real
structure.

Group 326 Experimental structure Group 427



Conclusions of manual analysis

* Poor modeling quality often occurs in N- and C-termini, loops and
near flexible regions.

* Group 427 generates overall better quality models for FM and
FM/TBM hard targets, some of which are very close to solving the
protein folding problems (GDT-TS > 90).

* Group 427 is able to fix some low-quality regions by other methods.

* Group 427 underperformed in only a couple of targets (T1029 (NMR))
and T1047s2_D3 (disordered region and oligomer)).
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