CHEM 6572

Pymol Assignment 5, Turns
Copy and paste the commands below (altogether)
#-----------------------------------------------------------------------------

## Header: General Commands ##

# delete all objects and reset pymol

reinitialize

# set the background color to white

bg_color white

# make the background transparent for ray trace 

set ray_opaque_background, 0

# set the ray trace mode

# normal color

set ray_trace_mode, 0

# normal color + black outline

#set ray_trace_mode,  1

# black outline only

#set ray_trace_mode,  2

# turn off shadows during ray trace

set ray_shadows, 0

# set the mouse mode for laptop.

config_mouse one_button

# get rid of double bonds and skinny bonds to H

set stick_h_scale, 1

set valence, 0

# high quality surfaces

set surface_quality, 3

## End of Header: General Commands ##

#----------------------------------------
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You might have to press escape after the carriage return

Load the coordinate file 1AQB, which is Retinol-Binding Protein (RBP) from Pig Plasma

Type (copy and paste all together)
﻿fetch 1AQB

﻿remove resname HOH or resname CD
The purpose of the remove command is to make things simple. For this exercise we are only interested in the polypeptide, not in water molecules or ions.

Identify the regions that look like they could be tight turns. Focus on the regions that are not helices or sheets. Rotate the structure around and click on the potential loop regions to find residues beginning and end that make a turn. Then select these residues and make them into a new object. For example, section 63 to 67 looks interesting. 
type (copy and paste, all together)


create turn1, resi 63-67


color blue, turn1 and name N


color wheat, turn1 and name C*


color red, turn1 and name O


hide everything, turn1


show sticks, turn1
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Here we have colored the atoms with the command line and have turned of the cartoon display and turned on sticks. Turn off all the objects is except turn1 (use the buttons on the RH side). You should see this. Find the strand directionality. Make sure you can see N-Ca-C’-N-Ca-C’-N-Ca-C’-. Click on the atoms to identify them
Now, add the hydrogen atoms. Use Action -> hydrogens -> add
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The display should now look like this:

Now fin H-bonds using Action->Find->Polar->Within Selection.
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The display will show the H-bond that is closing the turn.:

Next, find another tight turn and repeat this process. If you are having trouble finding residue numbers, click on the cartoon, the amino acid number that you clicked on will be shown above the command line. Here I gave clicked on residues 47 and 52, that seem to form the start and end of a turn. 
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Take the red text above (page 2) copy it and edit it. Change resi 63-67 to resi 47-52 (or whatever you want). Change turn1 to turn2 (everywhere).  Using this method, make images of several turns or loops, with hydrogens on and showing hydrogen bonds. Put the images in a word doc and describe each in 2-3 sentences.

Phi /Psi.

Obtain the phi and psi angles for your objects. 
Type (copy and paste all together). This set of commands will give you all the phi (green) and psi (cyan) of turn1.
dihedral phi_turn1, (resi 63 and name C and turn1), (resi 64 and name N and turn1), (resi 64 and name CA and turn1), (resi 64 and name C and turn1)

dihedral phi_turn1, (resi 64 and name C and turn1), (resi 65 and name N and turn1), (resi 65 and name CA and turn1), (resi 65 and name C and turn1)

dihedral phi_turn1, (resi 65 and name C and turn1), (resi 66 and name N and turn1), (resi 66 and name CA and turn1), (resi 66 and name C and turn1)

dihedral phi_turn1, (resi 66 and name C and turn1), (resi 67 and name N and turn1), (resi 67 and name CA and turn1), (resi 67 and name C and turn1)

color green, phi_turn1
dihedral psi_turn1, (resi 64 and name N and turn1), (resi 64 and name CA and turn1), (resi 64 and name C and turn1), (resi 65 and name N and turn1)

dihedral psi_turn1, (resi 65 and name N and turn1), (resi 65 and name CA and turn1), (resi 65 and name C and turn1), (resi 66 and name N and turn1)

dihedral psi_turn1, (resi 66 and name N and turn1), (resi 66 and name CA and turn1), (resi 66 and name C and turn1), (resi 67 and name N and turn1)

dihedral psi_turn1, (resi 67 and name N and turn1), (resi 67 and name CA and turn1), (resi 67 and name C and turn1), (resi 68 and name N and turn1)

color cyan, psi_turn1

You can modify this series of commands, by copy and paste into a word doc, then editing it to change resi and name, to determine phi and psi for any object. Only edit the red text below. Note that this coordinate file leaves the prime off of C’.
dihedral psi_turn1, (resi 64 and name N and turn1), (resi 64 and name CA and turn1), (resi 64 and name C and turn1), (resi 65 and name N and turn1)

For phi, the atoms are always in order C,N,CA,C

For phi, the residue numbers always to order n-1,n,n,n

For psi, the atoms are always in order N,CA,C,N

For psi, the residue numbers always to order n,n,n,n+1

Calculate all the phi and psi for at least five turns of 1AQB. Get at least 30 phi/psi pairs. Make a table of the phi psi values for each turn, and graph them all together in an x,y scatter plot. Assign the turns as either a Type I b -Turn, a Type II b - Turn, or Not a Beta Turn. Use Jane Richardson’s description below of Type I and Type II b-turns. The C’ that forms the H-bond to close the loop is part of the first amino acid of a b-turn.
Note: the phi psi values do not need to be an exact match with values provide in the Richardson attachement (next).
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Tight turns (also known as reverse turns, 8 turns, 8 bends, hairpin
bends, 3,, bends, kinks, widgets, etc.) are the first and most prevalent
type of nonrepetitive structure that has been recognized. While he-
lices and B structure have the property that approximately the same
¢, angles are repeated for successive residues, pieces of nonrepeti-
tive structure have a particular succession of different ¢,y values for
each residue, so that the concept of residue position within the struc-
ture is more influential than in a repeating structure. Of course, no
startlingly new local conformations are available: most residues are
either approximately a type or 8 type, with occasional left-handed
a-type residues which are usually but not always glycines. However,
by combining those three basic conformations in various orders, al-
lowing for the considerable variation available within each of the con-
formational minima, and utilizing various patterns of hydrogen-
bonding and side chain position, an enormous number of quite dif-
ferent structures are possible even within a stretch as short as three or
four residues.

Tight turns were first recognized from a theoretical conformational
analysis by Venkatachalam (1968). He considered what conforma-
tions were available to a system of three linked peptide units (or four
successive residues) that could be stabilized by a backbone hydrogen
bond between the CO of residue n and the NH of residue n + 3. He
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FIG.30. The two major types of tight tum (1and I1)._In type 11 (bottom), Ry is gen-
enlly glycine.




[image: image4.png]found three general types, one of which (type I1I) actually has re-
peating ¢,y values of ~60°, —30° and is identical with the 3,¢-helix.
The other two types are nonhelical and fold the chain back on itself
around a rather square corner so that the first and fourth a-carbons are
only about 5 A apart, as seen in Fig. 30. The backbone at either end
of type I or 11 turns is in approximately the right position to continue
in an antiparallel B ribbon. Type I tums have approximately
by = —60°, Yy = —30°, s = —90°, Yy = 0°, and type II approximately
by = —60°, Yy = 120°, b3 = +90°, iy = 0°; these two types are related
to one another by a 180° flip of the central peptide unit. Types I and
111 are identical for residue 2 and differ by only 30° in ¢ and ;s (com-
pare Fig. 31a and c).
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