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at the start: metal binding site issues

requires secondary matching or many placements
- because HIS - metal bonds can rotate

can’t ask for multi-residue constraints (like bond angle above)
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also, in this case, you miss most matches 
because of coordinate frame rotation mismatch

at the start: metal binding site issues
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foreach bb position:
foreach his1_chi1:

foreach his1_chi2:
foreach bb position:

foreach his2_chi1:
foreach his2_chi2:

if his1 & his2 form a metal clamp:
HIT!

enumerative matching
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foreach bb position:
foreach his1_chi1:

foreach his1_chi2:
foreach bb position:

foreach his2_chi1:
foreach his2_chi2:

if his1 & his2 form a metal clamp:
HIT!

enumerative matching

but isn’t this horribly slow?
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foreach bb position:
foreach his1_chi1:

if impossible: break
foreach his1_chi2:

if impossible: break
foreach bb position:
    if impossible: break

foreach his2_chi1:
if impossible: break 
foreach his2_chi2:

if his1 & his2 form a metal clamp:
HIT!

branch & bound
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branch & bound: if impossible: break

locus of oxygen positions: Asp
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Comparison with RosettaMatch

primary
matching

secondary
matching

RosettaMatch Setup:
primary matching on 1 residue
secondary matching on 2 residues

(unfixed DOFs require secondary 
matching or many many placements )

RESULTS

RosettaMatch:
50 matches
600sec runtime
2gb memory

B&B Enumerative Matching:
3063 matches
109s runtime
300mb memory

Wednesday, August 17, 11



What about a bigger theozyme?

2x Arg: bidentate interaction w/ ligand
2x Asp/Glu: backing up Arg
1x Asp/Glu: rotatable hbond to ligand
1x Lys: rotatable hbond to ligand

6 residues
up to 24 rotatable angles!

thanks to Florian Richter!
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you’re doing it wrong

bigger theozyme?

Wednesday, August 17, 11



Asp Glu

What about a bigger theozyme?

for > 2 rotatable bonds (chi or other), enumerative method doesn’t work
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What about a bigger theozyme?

for > 2 rotatable bonds (chi or other), enumerative method doesn’t work

foreach bb position:
foreach his1_chi1:

if impossible: break
foreach his1_chi2:

if impossible: break
foreach bb position:
    if impossible: break

foreach his2_chi1:
if impossible: break 
foreach his2_chi2:

if his1 & his2 form a metal clamp:
HIT!
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The solution: Inverse Kinematics

Thanks Evangelos A. Coutsias & Dan Mandell!
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Inverse Kinematics:

You’ve seen this before...

loop closure
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formulating side chain / ligand 
placement as inverse kinematics
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Kin. chain 1
Kin. chain 2
Kin. chain 3

building up a match
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KinMatch Prototype Results!
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Going of rotamer: lots more matches
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2vdf
RosettaMatch (no grid)

2vdf
KinMatch Prototype (no grid)
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2vdf
RosettaMatch (no grid)

2vdf
KinMatch Prototype (no grid)
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1bvv KinMatch
(none from RosettaMatch)
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RosettaMatch KinMatch Prototype
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Quality of Geometry, Interactions

Distances Angles

RosettaMatch
KinMatch Prototype
(target value)
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RosettaMatch        KinMatch Prototype
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computational issues: speed
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computational issues: memory
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Conclusions

short residues
(1-2 CHI)

long residues
(3-4+ CHI)

GPU?

Enumeration great terrible probably

Inverse kinematics ??? great maybe

Possible way forward:

use I.K. to do “primary” matching on pairs
use light-weight enumeration for 2ndary matching

more testing, obviously.... volunteers?
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