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Summary

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



T1070Poor modeling 
quality at the N-
and C- termini.

Possible causes:
• They are more flexible.

• They tend to have 
problems with multiple 
alignments and contact 
predictions.

• Their conformations 
depend on interactions 
with other 
domains/chains.



T1055(NMR)

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. 

Experimental structure Group 427



T1031 N-terminus

T1031: first domain of virion-packaged DNA-dependent RNA polymerase of crAss-like phage phi14:2, X-ray resolution: 3.5Å



T1031 N-terminus
• Group 427 modeled N-

terminal loop with 
overall correct 
conformation.

• However, it misaligned 
by three residues.

• 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

Experimental: ---ACKIENIKYKGKEVE
Group 427: ACKIENIKYK---GKEVE

T1031: first domain of virion-packaged DNA-dependent RNA polymerase of crAss-like phage phi14:2, X-ray resolution: 3.5Å



Poor modeling 
quality in loops.

Example: T1038_D2
(TSWV glycoprotein; X-ray 
structure with resolution: 
2.5Å)



T1038_D2 loop region 230-238 has large B-
factors in all three chains. 

Three chains in experimental structure 
superimposed. 

Group 427 model (magenta+cyan) aligned 
to experimental structure (green+yellow)



Poor quality 
around flexible 
(disordered) 
regions.

Example: T1027 (
Gaussia luciferase; 
NMR structure) 



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

Group 427 GDT: 87.5 Group 473   GDT: 77.5T1033 is the 
second 
domain 
from T1044 
with 
resolution 
3.5A



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

Group 427 GDT: 93.1 Group 498 GDT: 71.3
T1049 has a 
resolution of 
1.75A (pdb: 
6y4F)



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

T1046s1 (antiholin
from Escherichia
phage ECML-134, 
X-ray resolution: 
1.65Å)
N-terminal region



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

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

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

• A pi(π)-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.  

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



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



Group 427 only underperformed in two FM 
and FM/TBM targets 
• T1029 

• T1047s2_D3



T1029 (NMR): group 
427 underperformed 
by a small margin.

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

T1029



Group 427 underperformed – T1047S2_D3

T1047S2 – EM structure of a >20-mer FlgH-FlgI complex   

FlgH-FlgI



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

Group 427Experimental structureGroup 326



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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