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The aim of MrBUMP 5

Aan automation framework for Molecular Replacement.
Aarticular emphasis on generating a variety of search models.

Wraps Phaser and/or Molrep.
Anlso uses a variety of helper applications (e.g. Chainsaw)

and bioinformatics tools (e.g. Fasta, Mafft)
AJses on-line databases (e.g. PDB, Scop)

An favourable dbasednogiswve siti
An Complicated Cases, will suggest likely search models

for manual investigation (lead generation)
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Search for model templates

FASTA search of PDB
I Sequence based search using sequence of target structure

X
Hel
. L : 4|
. . FASTA (3.47 Mar 2004) function [optimized, BL50 matrix (15:-5)] ktup: 2 N
join: 36, opt: 24, ope / t: -10/-2, width: 16
of the resultin | 2
The best scores are: t bits E(84123)
1k6d_B { 219) 1413 322.9 2.5e
- 1k6d_A { 217) 1388 317.3 1.2e 86
1091_C { 425) 88.2 2.3e-17
1091_B { 425) 359 88.2 2.3e-17
looz_B ( 462) 359 88.2 2.5e-17
looy_A ( 463) 359 88.2 2.5e-17
looz_A ( 463) 359 88.2 2.5e-17
lope_B ( 463) 359 88.2 2.5e-17
1lo91_D ( 464) 359 88.2 2.5e-17
looy_B ( 468) 359 88.2 2.5e-17
1o91_A ({ 468) 359 88.2 2.5e-17
lope_A ( 453) 352 86.6 7.1le-17
ese structures are calle B By i
Im3e_A { 459) 346 85.3 1.8e-16
Im3e_C { 460) 346 85.3 1.8e-16
Im3e_B {( 460) 346 85.3 1.38e-16
2ahw_D ( 487) 161 44.1 0.00049
I I IO e el I I a eS 2ahu_C ( 505) 161 44.1 0.00051
2ahu_B ( 505) 161 44.1 0.00051
2ahu_A ( 505) 161 44.1 0.00051
2ahu_D ( 505) 161 44.1 0.00051
2ahv_B ( 512) 161 44.1 0.00052
2ahw_B ( 512) 161 44.1 0.00052
Zahv_A { 512) 161 44.1 0.00052
Zahw_A ( 512) 161 44.1 0.00052
2ahw_C { 512) 161 44.1 0.00052
2ahv_D { 512) 161 44.1 0.00052
2ahv_C ( 512) 161 44.1 0.00052 i
ther templates from: *
er e p a es ro . Frame 1 Prev frame | Next frame | Find Show Summary Quit | .

ASSM search using top hit from the FASTA search
ACan add additional PDB id codes to the list, e.g. from FFAS or

pPSIBLAST searches

ACan add local PDB files

e
‘R

-
v

i ¢

L3



Multiple Alignment step
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(used in
Chainsaw)

Jalview 2.08.1 Barton group, Dundee

currently support ClustalW, MAFFT, probcons or T-coffee for multiple alignment

Model template scoring: score = sequence identity X alignment quality
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A Suitable templates for target
domains may exist in isolation in
PDB, or in combination with
dissimilar domains

A In case of relative domain motion,
may want to solve domains
separately

A SCOP database is scanned to
see if domains exist for each of
the PDBs in the list of templates

A Domains are then extracted from
the parent PDB structure file and
added to the list of template
models as additional search
models for MR.




Use template multimer as model for target multimer (currently
uses PQS, will use PISA)

Better signal-to-noise ratio than monomer, if assembly is correct
for the target.

Biologically relevant multimers more likely transferable




AcCreate ensemble of top
search models, for use in
additional run of Phaser.

AModels must be sufficiently
similar (MW and rmsd)

AMolrep can also use
ensembles (not yet
implemented)




Search Model Preparation

Search models prepared in four ways:
PDBclip
i original PDB with waters removed, most

Prc_) able conformations selected and format
idied (e.g. chain ID added)

Molrep

| Molrep contains a model preparation
function which will align the template
id seguence with the target sequence and
more siae prune the non-conserved side chains
chain accordingly.
truncation Chainsaw

| Can be given any alignment between the
target and template sequences. Non-
conserved residues are pruned back to the
gamma atom.

Polyalanine

T Created by excluding all of the side chain
atoms beyond the CB atom using the
Pdbset program

Also create an ensemble model based on top 5 models

deal with
deletions




Molecular Replacement Step

Running MR
A For each search model, MR done with Molrep or Phaser or both.

A MR programs run mostly with defaults

A MrBUMP provides LABIN columns, MW of target, sequence identity
of search model, number of copies to search for, number of clashes

tolerated
A Allow Molrep / Phaser to set resolution limits and weights




Testing enantiomorphic spacegrouwps

Al1 pairs of enantiomorphic spacegroups containing screw axes of
opposite handedness, e.g. P4, and P4,)

Ausually both need to be tested in MR

Acorrect spacegroup indicated by TF and packing

Spacegroup from MTZ file: 'P 312 1° Do MR using enantiomorphic spacegroup as well |l

i

AMrBUMP can test both in Molrep and/or Phaser.

AFor each search model, best MR results used to fix spacegroup for
subsequent steps.

ADiscrimination good for good search model + correct MR solution
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Restrained Refinement Step

A The resulting models from molecular replacement are passed to
Refmac for restrained refinement.

A The change in the Rfree value during refinement is used as rough
estimate of how good the resulting model is.

f?nal Rfree < 0.35 or — Agoodo
final Rfree < 0.5 and dropped by 2(0%
final Rfree < 0.48 or — Amar gin
final Rfree < 0.52 and dropped by b%

otherwise — Apoor o

conservative .....




Phase improvement

If resolution better than 1.7A use Acorn procedure:
initial phase set from refined MR solution
artificial phase extension to 1.0A
dynamic density modification

Result:
CC for medium Es good indicator of solution
Use E-maps for re-building

At lower resolutions:
Use parrot (todo!)




dUTPase from C.jejuni
data to 1.65A

positioned/refined
search model

final model (1w2y)

Acorn map (as
generated by
MrBUMP)

CC:0.078 —» 0.156
ARP/WARP re-builds
Into Acorn map




Inclusion of fixed models

AMrBUMP will now accept one or more positioned models.
AThese are included as fixed models in all MR jobs.

FPre-delermined Componerit
Enter PDE files containing already determined fixed solution for the MR search:

Sequence identity for this component |U.5
Edit list

Fixed PDB Full path.. —-||fhomefmdwfbquMF{qucasfinput_dataﬁm4r_positioned.pdb Bruwsel Wiew

—| Add PDB file

AThus, solve complexes through consecutive runs of MrBUMP.

AAutomation of this in progress ...
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Example (with thanks to Lucas Bleicher)

1:1 complex (1 copy in a.s.u.)
data to 1.9A in C2

Small protein (151 res) already

solved, easy to locate in T

complex.

Larger protein (217 res), 2
domains, nearest homologs
around 26%

Run MrBUMP with small protein fixed.




