GRASP HOWTOS:

· Shortcuts
· Scan search
· Adding a sequence alignment to open structures
· Adding several query-target sequence alignments to a multiple structure alignment
· Changing the order of sequences in an alignment
· Adding a secondary structure information to an alignment
· Associate a sequence with a structure
· Working with subsets
· Calculate Distances, Angles, Dihedrals
· Known Problems
Keyboard Shortcuts:

· CTRL-W : set display style to “WORM” for displayed structures. Coloring will be solid, which different colors assigned automatically to each structure.
· CTRL-D : delete all formatting.
· CTRL-O : Equivalent to “Open” in File Menu.
· CTRL-S : Equivalent to “Save” in File Menu.
· CRTL-P : Equivalent to “Print” in File Menu.
· CRTL-A sets the action to add for changing styles
· CRTL -R sets the action to replace for changing styles
· CRTL -E sets the action to delete for changing styles
· CRTL -A selects all atoms.
· CRTL -L brings up a solid color dialog box
· CRTL -D clears all formatting in graphics window
· Shift-Alt-S moves the cursor to the subset window of the utility bar
· ‘a’ selects all atoms.
· ‘c’ followed by another letter sets the color of the currently selected subset in either the sequence, graphics or object window.
· 'r': Red

· 'g': Green

· 'h': Chain

· 'n': N- to C-terminal

· 's':  Solid (brings up a dialog box)

· 'b': Blue

· 'y': Yellow

· 'o': Orange

· 'w': White

· 'c': CPK

· 'm': Magenta

· 'a’: Maroon

· 't': Turquoise

· 'p': Plum

· ‘s’ followed by another letter sets the style of the currently selected subset in either the sequence, graphics or object window.
· 'w': Worm

· 'i': Wires

· 'b':  Ball and Stick

· 's': Spheres

· 'c': C-alpha Wires

· 't': C-alpha Trace

· 'r': Ribbon

· 'x': Boxes
Skan search:
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1. Select structure by right-clicking it in the left sub-window. The following view  on the left will appear: 

2. Select scan from the menu

3. Select structures from the menu
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The following dialog box will open: 

Typical values for the fields are:
· Database: C:\Program Files\Honig Lab\GRASP2\scop40.skads (path might be different)

· Source file dir: R:\databases\scop (R corresponds to /razor/0/common in linux)

· PSD cutoff is typically 0.6-0.7

· RMS cutoff can be large (7 or so)

· SSE sim cutoff is typically 0.5 (has to be <= to PSD cutoff

Note for this dialog box:

The information should be filled in top to bottom. If you make a change, information in any of the text boxes further down will be erased…
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To View all the text of the annotations:

The size of the hits text-subwindow cannot be changed, so part of the annotation may be hidden by the right border of the text sub-window. The part that is not displayed can be accessed by moving the tab separators. They can be moved to a position beyond the right border text sub-window by clicking and dragging them. Once the separator is far enough to the right, a scrollbar appears on the bottom to the sub-window, which can be used to see the remaining text.

top
Adding a sequence alignment to open structures
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In the list of structures and sequences text window on the left
1. Right click on the sequences you want to add to and choose ‘show’.

2. Right click on the same sequences and choose ‘sequence->Merge’.

3. Select the sequence alignment you want to merge in from the file dialog box that opens 

NOTE: 

The order of the sequences in the GRASP2 alignment and the alignment in the file is important:

The first sequence in the alignment file has to correspond to the first sequence in the GRASP2 alignment to which you want the merge the alignment file. 

If the order in the file is incorrect, change it manually.

To change the order of the sequences in the Grasp2 alignment, raise the desired sequence to the beginning of the alignment, as described below:

top
Adding several query-target sequence alignments to a multiple structure alignment
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Make sure that in your alignment the first sequence is the structure and the second is the query (target). Otherwise, switch the order.
2. Raise the relevant structure to the top (see below). 

3. Add the sequence alignment (see above).

4. Raise the next relevant structure to the top.

5. repeat as needed. 
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top
Changing the order of the sequences in a GRASP alignment: raising sequences
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To change the order of the sequences that are already in the alignment, do the following:

1. Right click on the sequences alignment in the text window on the left side

2. choose ‘sequence->Raise->”seq_name” where “seq name” is the sequence that you want to raise to the top (T0200 in the picture on the left)

3. Repeat for other sequences until the order is as desired

top
Adding a secondary structure information from a file to an alignment 

Secondary structure is indicated  by red (helix) and yellow (strand) bars in separate lines above the sequence alignment. The labels of the corresponding lines are the same as the labels of the sequences for which the secondary structure is displayed.
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Secondary structure information can be loaded into an alignment from a pir or fasta file which contains the sequence in question aligned with its secondary structure. To add it to the alignment:

1. Right click on the sequences list you want to add secondary information to and choose ‘show’.

2. Right click on the same sequences and choose ‘sequence->Assign->Secondary’.

3. Choose a secondary structure file from the file dialog box that opens.

NOTE: the secondary structure file needs to be for the top sequence in the GRASP2 alignment.  If necessary, change the order of the sequences. Also, if there are identical sequences, the secondary structure loaded will be assigned to all of them.

  top
Associate a sequence with a structure

If you read in a sequence using File -> Load Sequence then the residues will not be associated with a set of coordinates, and you will find that you cannot highlight residues to change formatting or make subsets. 
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To assign a link between a loaded structure and a loaded sequence:

1. Right click on the loaded sequence object name and choose ‘Sequence’ -> ‘Assign’ -> ‘Residues’. (see “Adding a secondary structure information from a file to an alignment”).

2. In the dialog box that appears, choose the sequence and the structure names from the drop-down lists, and click ok.

  top
Working with subsets

A subset is selection of residues and/or atoms which satisfy certain properties. There are several ways of defining subsets:

Text based:

Subsets can be specified by using the keywords listed below, combined with Boolean operators.
Subset Keywords and Syntax:

· Basic keywords
Object : label of the structure (usually the pdb file name)

Chain :  chain label in pdb file
Name : Residue name (3 letter code)

Atom : Atom type (e.g. C, CA, etc)

Range: specifies a range of residue numbers (e.g. range 3-14 to select residue 3 to residue 14)

· Boolean Operators, wildcards
AND, OR, NOT, 
() – use to group objects (e.g. “Chain A and ((range 3-14) or (range 50-56))” to select all atoms in residues 3-14 and 50-56 in chain A of all structures, etc)
* (Does not seem to work for parts of names. Can be used as : “Name *” to select all residue types, etc)
· Predefined Sets
These can be used like regular keywords. Their definitions are the following:
Allatoms=
 
OBJECT *
Waters  =

NAME HOH OR NAME DOD
Hydrophobic =

NAME ALA OR NAME VAL OR NAME LEU OR NAME ILE OR NAME MET OR NAME PHE OR NAME TRP OR NAME CYS OR NAME PRO
Hydrophilic=

NAME SER OR NAME THR OR NAME TYR OR NAME ASN OR NAME GLN OR NAME LYS OR NAME ARG OR NAME GLU OR NAME ASP OR NAME HIS
Polar=



NAME SER OR NAME THR OR NAME NAME TYR OR NAME ASN OR NAME GLN
Charged= 



NAME LYS OR NAME ARG OR NAME GLU OR NAME ASP
Acidic=



NAME GLU OR NAME ASP
basic=



NAME LYS OR NAME ARG OR NAME HIS
aabackbone



ATOM N OR ATOM CA OR ATOM O OR ATOM C
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Where to enter text subsets:
· Subsets can be defined by entering a selection  in the text box next left of the SAVE button in the tool bar.

· The new subset will appear listed in the list of objects window on the left side

Mouse based

Subsets can also be defined by using making a selection with the mouse:
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To do this
1. Display the desired sequence in the sequence window( right-click on it on object window on left, select “show”)
2. Select the desired residues (normal windows text selection)

3. Right-click and select make subset.

4. The new subset will appear in the object window as “subset” (the name can be changed by left clicking twice (same timing as changing file names

top
Calculate Distances, Angles, Dihedrals

(Only in windows version so far)

Ctrl-right click on the first atom in question. This will open a dialog box which displays the selected atom. Clicking subsequent atoms will first calculate the distance for the first two selected atoms, then the angle between the first three atoms, and finally the dihedral for all four atoms. Clicking more atoms will push them up the lines like a stack. To calculate more distances or angle, clear the box using the clear button. 
Known problems
· Residue numbering : Negative residue numbers which appear in some pdb files can cause trouble. E.g. structure alignments don’t seem to work in this case. To work around this, either renumber the residues in the pdb file, or define a subset which excludes the residue with negative number and do the alignment with the remaining residues. 
The program will the scan the database for matches. The matches will show up in the test sub-window. The hits can be sorted according to any of the fields (i.e. Structure ID, PSD, RMSD Annotation) by clicking on the field tabs here. 








Tab separator bars can be moved to display ‘invisible’ information by left-click -> drag.





The query sequence is shown in worm form in the default. By clicking on the hit’s structure id, here, a backbone trace of the hit will be shown in the structure view, in backbone trace style (this can be changed to worm by hitting CTRL-W, as shown in the shortcuts








picture above)








Matching sequences








