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CASP16 participants predicted
 

atoms cumulatively.

over 1 billion
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Target collection

56 (48) structure determination groups from 15 (14) countries
including

23 from the USA (46 targets) and 8 from the UK (16 targets)

Received, verified and selected for prediction: 
103 (98) target submissions



• Day 0, 9:30am PDT - start of CASP Phase 0 prediction without stoichiometry 
information (CASP targets T0xxx/H0xxx)

• Day +3, 9am - server prediction for Phase 0 ends
• Day +14, 9am - human prediction for Phase 0 ends
• Day +14, 9:30am - start of CASP/CAPRI Phase 1 prediction with the 

stoichiometry info (CASP targets T1xxx/H1xxx)
• Day +17 , 9am - CASP server prediction for Phase 1 ends
• Day +17 - ColabFold models and MSAs are released. MSA for model_1 is used 

by predictors with MSA-based methods as the basis for generating model_6 
(human groups only)

• Day +28, 9am - Phase 1 prediction closes
• Day +28, shortly after 9am - the MassiveFold data (8040 models per target) 

are released 
• Day +28, 9:30am - CASP/CAPRI Phase 2 prediction starts with available 

MassiveFold models (CASP targets T2xxx/H2xxx)
• Day +28, 9:30am - CASP estimates of model accuracy round (EMA modes 1-3) 
• Day +31, 9:00am - CASP EMA ends
• Day +35, 9:00am - CASP /CAPRI Phase 2 modeling ends

New in CASP: 3-phase target release

Thanks, Milot/Martin/Sergey 
and Guillaume/Marc!



Target release calendar (June 2024)



…………………………………………………………………May 8, 2024 AF3 release: 
thanks Arne Elofsson for the baseline predictions



Cancelations
• 3 targets due to the lack of structure 
• 2 targets due to preprints in public domain
• 2 stage0 targets due to wrong sequence provided and unintentional 

disclosure of stoichiometry

Re-releases
• 5 ligand targets due to the incorrect SMILES provided 
• 2 filament targets (T1219 and T1269), for which practically no one 

paid attention that the targets were filaments



CASP16 TS targets 
(3 stages) 
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CASP16 QS targets 
(3 stages):

30 / 43 / 35
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CASP16 RNA targets: 
52 (43 unique)

including 
32 monomers

and
20 multimers released in 2 stages (9/11)

Historical CASP statistics 
on number of targets (RNA) 
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New types of targets
RNA multimers, DNA, hybrids, pharma ligands (poses and affinity), 

EMA on MassiveFold, RNA with water shell, ensemble domain-linker-domain

Category   Targets   Groups       

RNA multimers   20   34
DNA targets   1   24 
Hybrid complexes  22   56
LIGAND pharma pose  233 L[1-4]* (p)  34
LIGAND pharma affinity  140 L[1-4]*(a)  28
LIGAND pharma affinity - stage 2 110 L[1-4]*(pa)  27
MQA on MassiveFold  78   33
RNA with WATER shell  1    (R1260)  25
Ensemble (2 doms with a linker) 2     (T1200, T1300) 39
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D1273
ATOM    132  N   THR 9  13      -0.486  -0.470   5.582  1.00 53.95           N  
ATOM    133  H   THR 9  13      -0.062  -0.132   4.730  1.00 53.95           H  
ATOM    134  CA  THR 9  13      -0.519   0.478   6.709  1.00 53.95           C  
ATOM    135  HA  THR 9  13      -0.958  -0.024   7.571  1.00 53.95           H  
ATOM    136  C   THR 9  13      -1.369   1.759   6.511  1.00 53.95           C  
ATOM    137  CB  THR 9  13       0.912   0.854   7.097  1.00 53.95           C  
ATOM    138  HB  THR 9  13       0.882   1.623   7.869  1.00 53.95           H  
ATOM    139  O   THR 9  13      -1.571   2.471   7.491  1.00 53.95           O  
ATOM    140  CG2 THR 9  13       1.707  -0.336   7.635  1.00 53.95           C  
ATOM    141 HG21 THR 9  13       1.187  -0.764   8.493  1.00 53.95           H  
ATOM    142 HG22 THR 9  13       2.692   0.004   7.955  1.00 53.95           H  
ATOM    143 HG23 THR 9  13       1.824  -1.102   6.869  1.00 53.95           H  
ATOM    144  OG1 THR 9  13       1.576   1.367   5.965  1.00 53.95           O  
ATOM    145  HG1 THR 9  13       2.074   0.671   5.530  1.00 53.95           H  
ATOM    146  N   CYS 9  14      -1.960   2.043   5.330  1.00 57.17           N  
ATOM    147  H   CYS 9  14      -1.791   1.407   4.564  1.00 57.17           H  
ATOM    148  CA  CYS 9  14      -3.002   3.080   5.155  1.00 57.17           C  
ATOM    149  HA  CYS 9  14      -3.216   3.512   6.132  1.00 57.17           H  
ATOM    150  C   CYS 9  14      -4.413   2.683   4.601  1.00 57.17           C  
ATOM    151  CB  CYS 9  14      -2.390   4.205   4.313  1.00 57.17           C  
ATOM    152  HB2 CYS 9  14      -2.226   3.859   3.292  1.00 57.17           H  
ATOM    153  HB3 CYS 9  14      -3.081   5.048   4.291  1.00 57.17           H  
ATOM    154  O   CYS 9  14      -5.314   3.514   4.658  1.00 57.17           O  
ATOM    155  SG  CYS 9  14      -0.804   4.751   5.022  1.00 57.17           S  
ATOM    156  HG  CYS 9  14      -1.050   4.364   6.277  1.00 57.17           H  
ATOM    157  N   GLY 9  15      -4.691   1.475   4.093  1.00 54.15           N  
ATOM    158  H   GLY 9  15      -3.954   0.785   4.107  1.00 54.15           H  
ATOM    159  CA  GLY 9  15      -5.931   1.156   3.344  1.00 54.15           C  
ATOM    160  HA2 GLY 9  15      -5.669   0.486   2.525  1.00 54.15           H  
ATOM    161  HA3 GLY 9  15      -6.289   2.069   2.869  1.00 54.15           H  
ATOM    162  C   GLY 9  15      -7.152   0.547   4.082  1.00 54.15           C  
ATOM    163  O   GLY 9  15      -8.203   0.384   3.478  1.00 54.15           O  
ATOM    164  N   CYS 9  16      -7.064   0.221   5.370  1.00 54.89           N  
ATOM    165  H   CYS 9  16      -6.136   0.253   5.766  1.00 54.89           H  
ATOM    166  CA  CYS 9  16      -8.167  -0.231   6.242  1.00 54.89           C  
ATOM    167  HA  CYS 9  16      -9.124   0.102   5.840  1.00 54.89           H  
ATOM    168  C   CYS 9  16      -7.953   0.437   7.605  1.00 54.89           C  
ATOM    169  CB  CYS 9  16      -8.202  -1.772   6.397  1.00 54.89           C  
ATOM    170  HB2 CYS 9  16      -7.242  -2.151   6.746  1.00 54.89           H  
ATOM    171  HB3 CYS 9  16      -8.937  -2.023   7.162  1.00 54.89           H  
ATOM    172  O   CYS 9  16      -7.490  -0.217   8.531  1.00 54.89           O  
ATOM    173  SG  CYS 9  16      -8.682  -2.641   4.883  1.00 54.89           S  
ATOM    174  HG  CYS 9  16      -7.797  -2.070   4.061  1.00 54.89           H  
ATOM    175  N   ALA 9  17      -8.022   1.775   7.669  1.00 51.32           N  
ATOM    176  H   ALA 9  17      -8.397   2.275   6.876  1.00 51.32           H  
ATOM    177  CA  ALA 9  17      -7.282   2.550   8.684  1.00 51.32           C  
ATOM    178  HA  ALA 9  17      -7.298   3.593   8.369  1.00 51.32           H  
ATOM    179  C   ALA 9  17      -5.775   2.152   8.753  1.00 51.32           C  
ATOM    180  CB  ALA 9  17      -8.028   2.471  10.031  1.00 51.32           C  
ATOM    181  HB1 ALA 9  17      -7.557   3.143  10.748  1.00 51.32           H  
ATOM    182  HB2 ALA 9  17      -7.986   1.458  10.431  1.00 51.32           H  
ATOM    183  HB3 ALA 9  17      -9.069   2.765   9.900  1.00 51.32           H  
ATOM    184  O   ALA 9  17      -5.131   2.316   9.783  1.00 51.32 



Hi Andriy,

Here is my TS1 model for H1272. Since it is the largest model, it could be a problem 
with sendmail not handling so large email body. But it is strange that the manual 
upload using the web form doesn’t seem to work either. I tried now using Firefox 
instead of Safari but no luck it seems.

Oh my, xxxxx,
Did you take a look at your 'prediction'? It is horribly beautiful . What software 
made that yarn ball?

It is the AlphaFold network (v1 model_3). 
It is known to produce clashes 
sometimes . I actually didn’t look at 
the model, since I run an automatic 
server, I only noticed in my logs that it 
wasn’t accepted. I was actually surprised 
it produced anything at all considering 
the size.

I will see if I can produce something little 
bit less yarny…



# Model TM DockQbest Clashes
1. R1252TS167_3o.pdb 0.218 0.350 1582
29. R1252TS231_1o.pdb 0.134 0.736 541980

ATOM      1  P     G 0   1      35.158  -6.297 -51.583  1.00  0.00 
ATOM      2  OP1   G 0   1      35.338  -5.374 -52.653  1.00  0.00             
ATOM      3  OP2   G 0   1      34.213  -7.151 -51.301  1.00  0.00             
ATOM      4  O5'   G 0   1      36.483  -6.348 -50.697  1.00  0.00             
ATOM      5  C5'   G 0   1      36.824  -5.250 -49.881  1.00  0.00             
ATOM      6  C4'   G 0   1      37.992  -5.590 -48.993  1.00  0.00             
ATOM      7  O4'   G 0   1      37.662  -6.731 -48.164  1.00  0.00             
ATOM      8  C3'   G 0   1      39.265  -6.019 -49.702  1.00  0.00             
ATOM      9  O3'   G 0   1      40.018  -4.902 -50.180  1.00  0.00  
.......................
ATOM      1  P     G 1   1      35.158  -6.297 -51.583  1.00  0.00 
ATOM      2  OP1   G 1   1      35.338  -5.374 -52.653  1.00  0.00             
ATOM      3  OP2   G 1   1      34.213  -7.151 -51.301  1.00  0.00             
ATOM      4  O5'   G 1   1      36.483  -6.348 -50.697  1.00  0.00             
ATOM      5  C5'   G 1   1      36.824  -5.250 -49.881  1.00  0.00             
ATOM      6  C4'   G 1   1      37.992  -5.590 -48.993  1.00  0.00             
ATOM      7  O4'   G 1   1      37.662  -6.731 -48.164  1.00  0.00             
ATOM      8  C3'   G 1   1      39.265  -6.019 -49.702  1.00  0.00             
ATOM      9  O3'   G 1   1      40.018  -4.902 -50.180  1.00  0.00  
.......................
ATOM      1  P     G 2   1      35.158  -6.297 -51.583  1.00  0.00 
ATOM      2  OP1   G 2   1      35.338  -5.374 -52.653  1.00  0.00             
ATOM      3  OP2   G 2   1      34.213  -7.151 -51.301  1.00  0.00             
ATOM      4  O5'   G 2   1      36.483  -6.348 -50.697  1.00  0.00             
ATOM      5  C5'   G 2   1      36.824  -5.250 -49.881  1.00  0.00             
ATOM      6  C4'   G 2   1      37.992  -5.590 -48.993  1.00  0.00             
ATOM      7  O4'   G 2   1      37.662  -6.731 -48.164  1.00  0.00             
ATOM      8  C3'   G 2   1      39.265  -6.019 -49.702  1.00  0.00             
ATOM      9  O3'   G 2   1      40.018  -4.902 -50.180  1.00  0.00  
........................



CASP16 predictors geography
110 (90) prediction centers from 22 (17) countries, 

including
41 (30) from the USA (62 groups) and 30 (29) from China (56 groups)

200 groups from 110 research labs



Historical CASP statistics 
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Detailed statistics 
on number of groups per category 

(left CASP16, right CASP15)
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Structure collection progress

• Typically we have 40-50% of structures provided already during the target 
submission process. In CASP16 this number was only ~20%. 

• From July 1 to August 1 we managed to secure almost 80% of targets, and 
by September this number grew up to ~95%. 

• Our final target was received on Sep 15. 



Domain definition

1. Pre-processed targets as soon as structures 
become available.

2. Run domain boundary definition programs 
(DDomain, DomainParser2, SWORD, ChainSaw).

3. Compare results of homology search programs 
(PSIBLAST, HHsearch) with #2.

4. Suggested preliminary domain definition based on 
#2, #3 and visual inspection.

5. Run evaluation of models and template search for 
the suggested domains.

6. Suggested composition of evaluation units (EUs) 
based on the domain-based evaluation results 
(Grishin plots) and, if needed, 
6.1. - rerun evaluation on the adjusted EUs 
(minimal number of exceptions).
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Evaluation and CASP system

Reduced number of evaluation tools from 30+ in CASP15 to 20 in CASP16

Currently, CASP system includes ~20 visualization tools

Developed new infrastructure for:
• accepting large files on a separate server
• evaluation and reporting results on RNA and RNA multimeric targets
• acceptance, evaluation and reporting results on DNA targets
• acceptance, evaluation and reporting results on hybrid targets
• acceptance, evaluation and reporting results on ligand targets

casp@predictioncenter:/data$ du -sh *
123G    CASP12
214G    CASP13
215G    CASP14
391G    CASP15
619G    CASP16



THANKS
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