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Agenda

Update and introduction to new toolchains
Example demonstrations

Questions and Answers

break

Introduction to MolTalk scripting capabilities

Example practice
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* Sequence to Structure alignment

— align a SP sequence to sequence of PDB co-ordinates

— implications (1:1 relation of SP annotation to PDB
residues)

* Structure to Structure alignment

- implemented algorithms (LSQ fitting, geometrical
MAMMOTH alignment)

— implications (structural alignment and its verification)

* Updated residue contacts search includes image of
het. group as provided by MSD (EBI)
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Examples
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Sequence alignment of Swiss-Prot entries to PDB
co-ordinates derived sequence

Structural alignment of very distantly related
proteins (unknown homology)

Verification of structural alignment using the
newly introduced differential CA contact map

Search for (structural) domain boundaries using
CA contact map
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* Problem: numbering schema of residues in PDB
files is not necessarily the same as in Swiss-Prot.

* Solution: global sequence alignment of SP
sequence to PDB co-ordinates derived sequence
under assumption of clear homology.

* Result: interactive pairwise alignment which can
take you to other toolchains.

demo! (AAT: SP ID P00508 vs. PDB code 7aatA)
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Structural Alignment
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* Problem: the evolutionary relationship between
proteins can be very hard to show on the sequence
level alone (sequence identity < 30%).

* Solution: alignment of very distantly related
proteins by help of their 3D structures.

* Result: pairwise structural alignment indicating
the possible homology between residues in both
proteins.

demo! (1FIN/B:cyclin A2 compared with 1H4L/D:p35)
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Verification of Strx Ain.
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* Problem: identification of local flexibility of
protein structures induced by various effectors
(complexing or binding, movability, ...)

* Solution: back validation of the pairwise
structural alignment in local environments.

* Result: differential CA contact map shows the
change of contacts which might explain the effects
of said external influences on the protein structure.

demo! (CDK2 alone(1E1V/A) and complexed with
cyclin A2(1FIN/A))
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Domain boundarles

¢ Definition of structural domain: residues in a
domain make more contacts to residues in the
same domain than to others (intra- vs. inter-
contacts).

* Problem: where to cut sequence into two halves?

* Solution: verify residue contacts in structural
model

* Result: CA contact map may indicate clusters of
local contacts, thus possible domains

demo! (duplicated structural unit in Abrin (1ABR/B))
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* Addressing questions from last meeting
*?
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Related to Smalltalk programming language

— based on GNUstep (open source)
— purely object-oriented: messaging
- not typed (int, char*, ...)

- garbage collection

memory mana gement,

)

Building blocks (syntax, subroutines, loops,

Examples
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Principles (message passing, object creation,

)
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MolTalk prmaples
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* Classes are the meta definition of Objects which
are the real existing instances. Classes are defined
within MolTalk while Objects are created by your

program.

* Objects do understand Messages (with
Parameters); this is the only way to talk to
Objects and achieve action

aChain := someStrx getChain: 65.

":='i1s the predefined assignment operator
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MolTalk prmaples
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e Life time of Objects: become released when nobody
holds a reference to them

* Implicitly created Objects:
Numbers: anObject := 333.3 .

Strings: aString := 'hello world.'

Arrays:
anArr := #(33 'P00508' anObj anotherObj)
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Building blocks
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[
main
| avar |
avar := 3.33
self subRoutine: aVar. “ call ourselfs “

subRoutine: aParam
Transcript showLine: aParam description.
~self
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Building blocks

dyi...
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¢ Conditional execution of code blocks:

(anObj >= 42) ifTrue: [ result := 'done' ]
ifFalse: [ result := 'not yet' ].

* Foreach entry in an array:

anArray do: [ :item |
Transcript showLine: item description ].

e [teration:
0 to: 33 do: [ :index | self doIt:index ].

66#2:
40081
0w, adooL, _a0086m;

aeesn] +433X0a 220##X3] | ; - *0000Wa _a0##03]+0000:
||1\3x4 etk03]|/ soeaem /- Al
-¥Q#X%]=

ni#o0Ma dsBDWP
nonneneom
"74#00HP!

Getting more information for structure

- keywords
~ getSEQRES
Print connectivity of heterogenous group

Extract ranges of residues from PDB file, then
superimpose them

Transform structural chain by trafo matrix, then
save superimposed structures in one file



