Contact-assisted protein threading: an evolving new direction
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1. Background 2. Research question

What is the three-dimensional (3D) structure Contact Map Is a symmetric, binary, square matrix where -assisted | (== T | : when useful?
of the given sequence? a pair of residue is Iin contact if the distance between a

pair of residues < 8A.

Query protein Template

Protein threading is a powerful approach for predicting T ' VRKKCTM\K\‘/ yKVTRKKC

protein three-dimensional structure particularly when :

di h | lati hi ith Kk { " Alignment
irect homo ogous relationships wi nown structures | V — RKKC ~ - - TMKV

cannot be easily detected. However, remote homology TM —KVTRKKC - - -

detection via threading remains challenging. |

o Our new contact-assisted threading method [Ref. (i)]:
VLSEGEW , Considering the recent advancements in contact
prediction, we have developed a new threading method
Sequence 3D Structure by integrating contact with various sequential and
structural features to improve threading scoring function

for better template selection.

Predicted 3D structure

3. Evolution of contact-assisted threading
[150 proteins, <=30% sequence identity]
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» Contact-assisted threading is useful in the presence of high-quality contact maps

4. MCC vs. ATM-score 5. CASP13 6. Conclusions

[150 proteins, <=30% sequence identity] [20 full-length proteins]

14% vs. .

Incorporating contact is highly
effective for Iimproved protein
29% vs. ' threading  particularly in  the
presence of high-quality contact
maps.

B improvement deterioration

15

Contact prediction is likely to
mature further — making contact-
assisted threading method an
evolving new direction.
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MCC of predicted contact maps Contact-assisted threading methods ii. Bhattacharya S, Bhattacharya D.

« MCC >=0.5: contact boosts threading in ~30% cases Contact-assisted ' protein threading:
. . . when is it useful? (Submitted)
« MCC<O0.35 : contact deteriorates threading in ~50% cases

Average TM-score

ATM-score
w.r.t baseline threading
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