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Table 2. Two ranking methods and Treedock

Author Ranl_<ing after Shape-based Ranl_<ing after shape-based Treedock (in C)
docking docking Fahmy & Wagner
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Encounter complexes from Encounter complexes from Systematic search over contact points on molecular
GRAMM and DOT. DOT: 7-14 A RMSD (not clear surfaces.
Score = electr. which atoms). No need grid.
Score functions (CHARMM 19+4r+polar H) + Princeple: vdw becomes

desol. (ACE) + VDW

Thisisthefirg time to combine
the empirica energy functions for
protein-protein docking ranking.

sengtive only when two proteins
get close.

Multi-steps:
1. rank by ?Gs: dectr.

(charmm19+4r +polar H) +
desol (ACE).

2. congruct new pair from two
highly ranked.

3. minimize the new and better
pairs (fixed backbone) until
vdw converges. Hereit is not
clear if vaw iscdculated in
the minimization.

4. rank by ?Gs+ ?vdw. <= 1.

Search space: dragticaly reduced by using anchor
atoms specified by users. (apar of anchor atom are
two atoms on each molecular surface, which are
supposed to be in contact upon binding.)

Search steps:

1. specify anchor atoms. If both binding Stes are
known, only one pair anchor atoms is used.
Therefore, the docking accuracy depends on the
select of anchor atoms.

3. generate anumber of contact points (tangent
contact) on each anchor atom.
3. Try each contact point pair by moving the
ligand under 5 degrees. 2 trandationa degreesto
cover the receptor solvent ble surface; 2
rotationa degreesto cover the ligand solvent
accessible surface; 1 rotational degree about the
axis through the centers of the anchors.

Score: only Lennard-Jones potential.




Ranking after Shape-based

Ranking after shape-based

Treedock (in C)

Author docking docking Fahmy & Wagner
Publication Camacho & Vada Camacho & Vada JACS
Web page Protein 40:525-537 (2000) PNAS 98:10636-10641 (2001) On web 01/25/2002
http://reco3.musc.edu/
http://engpubl.bu.edwbiocinfo/M
ERL
Test cases 8 complexes, including 1brs and 3 complexes of immunoglobulin superfamily
Correlation R (score, rmsd): 5 1fss. domains.
complexes. 0.25-0.69. All backbone: <2 A in 4 1 phosphatase-smdll inhibitor
complexes (1brs =2.52A, 1fss=
1.594). More efficient for smal moleculesto dock to a
Interface Ca (within 10 A) <2 A | binding Ste of aproten.
in 6 complexes (1brs=2.58A,
1fss= 1.78A).
timing No data 24 h on RISC 10000 SGlI 1-30 min on R10000SGI for one pair of anchor

aoms.
10 h for 18x13 anchor atoms.

Faster if anchor atoms are less solvent accessible.

Comments: In terms of search agorithms, the spherica polar Fourier method in HEX3.0 is fagter than the commonly used FFT method. In
terms of accuracy, MOLFIT and HEX3.0 are good because they use PB for dectrostatics (good results for 1brs and 1fss). Treedock is efficient
only when at least apair of anchor atoms are known.




Quedtions:. is the grid spaceing equd to the trandation step Szein FFT? The search space = trandation steps ™ rotation steps. If the moleculesis
large, the search space will be very large. In spherica polar Fourier, the search space is represented by 5 Euler rotation angles and one inter-mol
distance.



