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The aim of Mr Bump

«An automation framework for Molecular Replacement.
sParticular emphasis on generating a variety of search models.

*\Wraps Phaser, Molrep and Amore.

*Also uses a variety of helper applications (e.g. Chainsaw) and
bioinformatics tools (e.g. Fasta, Mafft)

*Uses on-line databases (e.g. PDB, Scop)

In favourable cases, gives “one-button” solution
In unfavourable cases, will suggest likely search models for manual
investigation
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Target Detalls

o Calculate:
— Matthews Coefficient.
— Estimated number of molecules in the a.s.u.
— Molecular weight.
— Extraction of any other relevant information.
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Model Search

 Template search:

— Fasta sequence-based search using web or a local
database of PDB sequences,

— SSM secondary structure search using EBI
webservice,

— SCOP search (EBI) for domains within structures
found in Fasta and SSM searches,

— PQS search (EBI) for multimers based on structures
found in Fasta and SSM searches.

e Multiple Alignment (Mafft or Clustalw) of all sequences
with the target sequence and top scoring models are
selected for further processing.
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Model Preparation

PDB files downloaded.

SCOP results are used to extract domains from the PDB
files.

Multimer PDB files retrieved from PQS server.
Search models prepared in three ways:

— PDBclip — original PDB with waters removed,
hydrogens removed, most probable confirmations for
side chains selected and chain ID’s added if missing.

— Molrep — side-chain pruning
— Chainsaw — more severe side-chain pruning
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Molecular Replacement and Refinement

e search models can be processed with Amore, Molrep or
Phaser or combinations of all three,

e an ensemble of the top search models is created as an
additional input model to Phaser,

» Refmac used for restrained refinement,

e change in Rfree value during refinement is used to
determine how good the resulting model is,

« marginal solutions are high-lighted.
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next model

Target
Detalls

Model
Preparation

Molecular Replacement
& Refinement

Ronan Keegan
CCP4




TR PP

Daresbury Laboratory

\

Target MTZ Target
& — Details
Sequence
Model
Search
Parallel mode: Model
Start multiple MR :
jobs and exit when Preparation

one finds a solution

r Replacement Molecular Replacement Molecular Replacement Molecular Replacement | Molecular Rej
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Testing and pre-release version of Mr BUM
January ‘06

—|BMP: Automated Model generation and Molecular Replacement Initial pai Hl.,,J' .Tested agaInSt Ilst Of

%I SPINE targets in July '05

F F — | Sigma SIGF =

Free-R FreeR flag =y |
SEQin Full path.. — |[Iuser!mdw!nutes!ehtpxmulkmH!splne ws/BA1483/BA1483 .56 | Browse | | .An n O u n Ced at CC P4 Stu dy

MTZ out new testarea—-llBHMﬁS _bmp_soln1.ntz o | e | Weekend and on CCP4 BB
PDB out new testarea-l[BAMBS hmp soln1 pdh Browse | Wi | OCOmeS Wlth CCP4 GUI .

aptions u

sl *Good deal of interest and
Maximum number of prepared models to use in Phaser Ensemble: |1_ O ne re po rt Of a user USI ng It
Searc sptiohs o

Program aptons F to solve a structure that
Developnent oplions o 7

they hadn’t been able to
Run _1| Save or Restore _'l Close | I 1 Solve Slnce 2002.

Pre-release version available from:
www.ccp4.ac.uk/martyn/BMP/BMP.php
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MrBUMP and e-HTPX

e-HTPX — an e-science resource for High Throughput Protein
Crystallography

Reasons for e-HTPX

The high volume of data coming from structural genome projects has
generated a demand for new methods to obtain structural and functional
information about biological proteins and macromolecules. This has led
to a demand for high throughput techniques to determine the structure of
Important proteins.
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Crystallisation : .
y Data Collection Phasing

Protein Production

. & & " > Automatic SR
Palypeptide Chain’ " - i 5
j_\j Pn*mi«?c;m Grid Data collection
et .
FI3N pu g |l Portals
x:‘“"l‘g‘f‘}"tumggu«% S i y ol e
&nﬂfﬂiﬂmcu::ggi 4 2 ti 1
e «—— | Deposition Retrieval
= ] &
Ribesome Ribosome

Protein Production

Submission Form
e EMBL European Bioinformatics Institute
Macromolecular Structure Database

PDE Protein Structure

Welcome to AutoDep - Submit Data to PDB
Verslon 3.1
Start Session
AuleDep Belease Notes
Version 3.1 supports uploading of HARVEST files from CCP4 and CNS
AND

Target
Selection

Sukend yerer ey

New DETAILED TEMPLATE for Electron Microscopy

. - Ronan Keegan
Structure analysis Deposition cCP4
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e-HTPX System Architecture — Portal
Architectures

- Two portal architectures have been designed in order to suit
different research environment needs.

«Service site portal — portal is hosted by the synchrotron,
minimizes the requirements placed on the user. (web-
browser is the only requirement).

Client site portal — portal is installed and managed at the
client institution.

« Both implementations are equivalent clients to the underlying
web services.
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Service-Site Architecture e et
% Cockies enabled,
ry Java SDK (JRE 1.4,
. Tomcat serviet containar,
« e-HTPX portal is hosted at the Edemelfirowsh _ |WeIWTIPS 1 Ale e cniice)
. . P22 80 i} A installation +
synchrotron site and acts as the client | 443 imvoit ! 3rd party libs,
: . 1 T p# HUB GUI <3 | : Service Certificates,
interface to the SRS services. | gzl | & : Pobloras eof Hathbass:
: 23 [DBAPI | WS Clients]| ! JDBC,
1 = i (optional - Apache2,
1 (A) I ModJk2)
I 1
Advantages: l Seiate W
_ _ _ . TERIIIIIIzze-1-» (BY) Other eHTPX Web Services
* Client access is centralised through a  External Firewall r
i i P. 21 80 Java SDK /JRE 1 4,
known / single pomt_ of e_ntry_ (a gateway 0 143 finout) i T
server). Allows service site firewall S Auxis (web-service) libs,
. . T Server Cerlificates,
administrators to implement IP- . ol Faevied (optional - Apache?,
recognition methods via defined ports. X Macikd
* No requirements placed on client. et HUB-RIGETR
= il et
& intemal fira-wall
j©
Disadvantages: %
 Main Architectural weaknesses:- g ——
. . . . g|| DNAextracts callection
a) increased service side responsibility £|| required data from |} pya _{G) processing
R . K gl | ISPYE and starts LA | (structure solulion)
for storing users project data in &{| data collection. —— ———
portal/hub database; £|| datainto ISPYB B==¢
- . . @ h 4 HPC,
.E T S S S S PSS a— — { .
b) Interoperability with clients LIMS s Sorvoton Bearie-  Linux cluster
system. @

= The HUB has the Public Key Certificates (x509) for all the remote e-

HTPX Web Service servers (for the purposes of authenticating the remote e
HTPX Web Servces and encryption fHTTPS).
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Client-Site Architecture

» e-HTPX portal is hosted at the client site:
a) Client site responsibility for storing
potentially sensitive data (especially
relevant for industrial clients).

*b) Interaction with LIMS (laboratory
information management system).

* Web-Service polling methodology required
to circumvent client firewall restrictions.

* Clearly separates web-service client code
from web-service host code.

* Host server certificates required on hub to
authenticate client institution. Similar
approach to authenticating clients (x509
digital certificates).

 To increase service site security, requests
may be optionally routed through a single
gateway server. A number of methodologies
to implement this:- a) Reverse proxy server
(apache mod_security); b) Multiple actors
on the SOAP path; c) Place web-services
on gateway.

U+P 0 HTTPS
—= HUE GUI|
5 i EIEE IS |
4 (| — k. |
2 2 ||oBAPI | WS clients
B | oolaoeve
I
1 F- 22, B0, 443 (chant
: initiatsd conmections)
(c1, T
i *-.l7h (B1) Other eHTPX
’ I “& Web Services
External Firewall i
S
443 (in+out) (B2) \alid User ?
Y¥IN
Internal Firewall
P22 80
443 (in+out)
HUB + ISPYE
installed on
: sarver within
A ' intemal fire-wall
% y
§ Beam-line machine %14 - Syr-data
£ DMA extracts : collection
= | | regquired data from DA processing
'E:‘.:r ISPYE and starts Xt.d; ; @I {structure solution)
& || data collection, R T
= DMA re-deposits i 3
= | | datainto ISPYB l = .- i
wy = =
3 HPC,
E Synchrotron Bear-line
[5]

= The client HUE has the Public Key Certificates (x509) of all the remote &
HTPX Web Service servers (for the purposes of authenticating the remate e

HTPX Web Services and encryption /HTTPS).

JavaSeript enabled
web-browser,
Cookies enabled,

Java SDK. /JRE 1.4,
Tomcat serviet container
Axis (web-service) libs,
HUB installation +

3rd party libs,

Service Certificates,
Postgres sql database,
JOBC

(optio ;:al - Apache2,
ModJk2)

Java SDK/JRE 1.4,
Tomcat serviet container
HAxis (web-service) libs,
Sarver Certificates,
(optional - Apache2,
ModJk2)
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Dedicated machine
for running e-HTPX
structure solution
jobs submitted via
the e-HTPX portal
Interface.

MrBUMP service is
made available as a
web service with a
WSDL description.
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e-HTPX MrBUMP Portal

- The WSDL can be parsed by a
user so as to incorporate the
service into their own
application.

Alternatively, a remote user can
access the service via the stand-
a-lone interface provided by e-
HTPX.

» Users upload their X-ray
experiment diffraction data and
iInvoke the service on the HPC
resources provided at Daresbury
Laboratory.

» Information is transferred in
XML format using SOAP.
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MrBUMP as part of e-HTPX workflow

MrBUMP can also be
accessed on the
dedicated cluster as part
of the e-HTPX workflow.
Portal contains a top-
level interface connecting
with each of the web-
services hosted at each
of the sites involved.
Allows the remote user to
monitor the progress of
their experiment and also
to access the data
processing facilities to
process the collected
data.
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.Getting Started L:l Latest Headlines

mark: Tool

File Edit View Go Bookmarks Tools Help
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Index/ Cell/ Show /
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Future developments

additional model building methods such as removal of
parts of the main chain (e.g. by position or by B-factors),

support for complexes,

develop web-service version to allow CCP4i users to run
jobs on e-HTPX/CCP4 clusters,

simplified CCP4 GUI.
Incorporate PISA multimer determining service (EBI).
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e-HTPX Project

A distributed computing infrastructure for
protein crystallographic structure
determination.

m Project integrates a number of key
services provided by UK e-Science,
protein manufacture and
synchrotron laboratories.

m Remote access to these services is
implemented by a collection of Web
services, each developed at the
corresponding service-site.

m Client access to the web services is
through the e-HTPX portal/hub

Easy to use interface

Hides user from complexity of
underlying distributed
computing infrastructure

target

Stage 1 — Select protein

v

Stage 2 — Crystallization of
Protein

=

()

v

Stage 3 — Data Collection
(X-ray diffraction images,
Scaling and Integration)

SIS
4
* diamond

Stage 4 — Structure

Solution (HPC data
processing to derive digital QCCM
protein model)

v

Stage 5 — Submit model EMBL

EEEEEEEEEE

into public database L
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