BCH 463 Lab (8) Manual Sheet

Lab sheet #8
Structure visualization using Jmol

Biochemistry Department

biology.

RCSB Protein Data Bank (RCSB PDB) enables breakthroughs in science and education by
providing access and tools for exploration, visualization, and analysis of:

1. Experimentally-determined 3D structures from the Protein Data Bank (PDB) archive

2. Computed Structure Models (CSM) from AlphaFold DB and ModelArchive
These data can be explored in context of external annotations providing a structural view of

1. Open Protein Data Bank (PDB) website, Search for 1BOU protein; which is the PDB ID of ATP-

binding subunit of the histidine permease from salmonella typhimurium.
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Jmol is a free molecular viewer, used to create and view three dimensional structures
of proteins.

2. Open Jmol program and open the protein sequence file

File Edit Display View Tools Plugins Macros Help
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Append models
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File Name: 1bOu.pdb

Files of Type: |All Files
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ece Jmol
File | Edit Display View Tools Plugins Macros Help
] New

) Open
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(iq: Recent Files...
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Print...
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3. Change Style display from Atom style to Cartoon scheme style

Macros Help

B A X |

File Edit Display View Tools Plugins

w W@ P& @[l

ele®|

File
1BOU
model 1/1

Select (2376)

View
Scheme CPK Spacefill
Atoms »| Ball and Stick
Surfaces Labels »| Sticks
Symmetry Bonds »| Wireframe
Hydrogen Bonds | Cartoon
Disulfide Bonds »| Trace
Structures 3
Axes 3
Boundbox 3
Unit cell 3
LEU]18 CA #1430 45...
[LEU] . - Measurements }| @ perspective Depth
Set picking | Stereographic 3
Console
JavaScript Console
Show ]
Language »
About... .3

Biochemistry Department

4. Open the console window, change the color of the whole structure to grey.

file Edit Display View Tools Plugins Macros Help
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File Edit Display View Tools Plugins Macros Help
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[ ] L ] Jmol Script Console 14.31.12 2020-10-11 08:17

TRANSPORT PROTEIN 12-NOV-98 1BOU
ATP-BINDING SUBUNIT OF THE HISTIDINE PERMEASE FROM
SALMONELLA TYPHIMURIUM

found biomolecule 1: A

CL = CHLORIDE ION

ATP = ADENOSINE-5'-TRIPHOSPHATE

1BOU

LEUJ188:A.CA #1430 45.005 64.824 63.419
§ select all

2376 atoms selected

§ color grey

File »
180U »
model 1/1 »
Select (2376) »
View »
Style »
Color »
Surfaces »
Symmetry »
Zoom /|
spin »
[[LEUJ188:A.CA #1430 45... 500 x 500 28.9/129.0
Measurements  »
|C0nl°l
JavaScript Console
Show
Language » 500 x 500
About... » ,, - - - |
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5. Open the protein page in protein database (NCBI) to know the different motifs of the protein and

their location.

2 NCBI  Resources ) How To [¥)

Protein

Protein

B 180U |
Create alert  Advanced

Items: §

Alp-Binding Subunit Of The Histidine Permease From Saimonella

Typhimurium

1. 262 aa protein
ession: 1B0U_A

SenPept Identical Proteins FASTA Graphics

6. Select the Walker A/P-loop motif (39-46), and color it by blue.

Site

39..46
/site_type="other"
/note="Walker A/P-loop"
/db_xref="CDD:213229"

File Edit Display View Tools Plugins Macros Help

o (BB P [P o @ AaX

imol Script Console 14.31,12 2020-10-11 08:1

mol 7
ATP=BINDING SUBUNIT UF THE HISTIDINE PEKMEASE FROUM

180U

§ select all
§ color grey
§ select 39-46

§ color blue
(4

45 atoms selected

SALMONELLA TYPHIMURIUM

found biomolecule 1: A

CL = CHLORIDE ION

ATP = ADENOSINE-5'-TRIPHOSPHATE

[LEUJ188:A.CA #1430 45.005 64.824 63.419

2376 atoms selected

500 x 500 123.3/1204

Fite

Editor Font Clear History State Undo Close
4l Variables Help
7. Select the ABC transporter signature motif (154-163), and color it to green.
Elle Edit Display Yiew Tools Plugins Macros Help
154..163 | (TN A | [ i [T [l &
/site_type="other"
/note="ABC transporter signature motif"
/db_xref="CDD:213229"
Jmol Script Console 14,31,12 2020-10-11 08:17
Select 159-163
73 atoms selected
color green
40, 0/129.0 |
1 |
Editor Font Clear History State Unda Chase
| Variables Halp
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8. Select Walker B motif (174-179), and color it red.

File Edit Display View Tools Plugins Macros Help

5] P (91 0[O [@ LX) (B (61&]5]

) select 154-163
73 atoms selected
, color green

s select 174-179
51 atoms selected
s color red

|

500 x 500 49.9/129.0)

Editor Font Clear History State Undo

Varlables Help

9. Show the ATP ligand as Ball and stick scheme style.

file Edit Display Yiew Tools Plugins Macros Help

o D) P 8l AX (D (e el e

S select all
2376 atoms selected
i color grey
S select 39-46
45 atoms selected
color blue
select 154-163
73 atoms selected
§ color green
select 174-179
51 atoms selected
scolorred
select ligand
3 atoms selected

File
180U
model 1/1

Select (3)
View
Style

Scheme CPK Spacefill

»

Color A [ Bail and Stick Font Clear History State Undo
Surfaces Labels »| Sticks Varlables Help
Symmetry Bonds »| Wireframe -

Hydrogen Bonds »| Cartoon
Zoom »  Disulfide Bonds ) Trace
Spin b Structures »

Axes v
| Boundbox »

Unit cell »
Measurements | @ perspective Depth
| Set picking ¥ Stereographic »
Console

Javascript Console

Show »
Language »

About »
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File Edit Display View Tools Plugins
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10. Show which one is closest to Walker A/P-loop motif and measure the distance between

them.

File Edit Display View Tools Plugins Macros Help

INLI@ A X @

B[ @] Ple]x

e

el e ®

a b

|[c401...[[GLV14.... |
|[CL1403...[[GLY)4...

Distance [CL]J402:A.CL #... 500 x 500

licu402...[CY4... |

=
DeleteAll

11. Change the measurement unit from nm to Angstroms.

File Edit Display View Tools Plugins Macros Help

Bl o® P | (D 0] @l A X

I

File
180U
model 1/1

Select (3)
View
Style
Color

'3.841.0m

\ 2411 nm Surfaces

Symmetry

Zoom
Spin

¥ Show

Set picking
Console
JavaScript Con:

42.5/129.0 | Show

Distance [CLMO02:ACL #... 500 x 500

Language
! About...

sole

s
Double-Click begins and ends all measurements
Click for distance measurement

Click for angle measurement

Click for torsion (dihedral) measurement

Click two atoms to display a sequence in the console
Delete measurements

List measurements

Distance units nanometers

Distance units Angstroms

Distance units picometers

Distance units hz (NMR J-coupling)
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12. Save the protein structure as a picture.

File Edit_Display View Tools Plugins Macros Help

I 1@ m x| [

e e Save

save In: |3 jmol-14.31.12 ~| & |5 |0 [8&fa=
(7 applet [} COPYRIGHT.txt [ JmolData jar | Image Type

(1 jsmol ) jmol [ JmolLib.jar JPEG |~

e NewFolder :7 Jmol-TODO.txt :]jsmal.zup IPEG Quality (75)

[ 18ov.jpg [ jmelbat [ Jspecview jar { )

[ 1trzipa [} Jmot.jar Qispecviewprd 54 60 70 80 90 100
[ build.READMEtxt [ jmolmac DY LEAMEW | G Compression @)

[ CHANGES.txt [ jmolsh [ LICENSE.txt L}

] ¥ 0 z 4 6 ]
File Name: 1b0u.jpgl

Files of Type: |All Files -

Distance [CLI40Z:A.CL #... Save Cancel

500 x 500

1. Open Protein Data Bank (PDB) website, Search for 1TRZ protein; which is the PDB ID of
Human Insulin hexamer.

2. Change Style display from Atom style to Cartoon scheme style.

File Edit Display View Tools Plugins Macros Help

IQIAX (@ [E[E]$

File

»
1TRZ »
model 1/1 »
B Configurations (2) »
Select (926) »
8 View »
Style »  Scheme » CPK Spacefill
Color »  Atoms » Ball and Stick
Surfaces » Labels | Sticks
Symmetry » Bonds » Wireframe
Hydrogen Bonds »/ Cartoon
Zoom »  Disulfide Bonds » Trace
spin »  Structures »
L1: 1TRZ 500 x 500 A
1 Boundbox »
| Unit cell »
[ Measurements ? # perspective Depth
| Set picking *  Stereographic »
{ Console
| Javascript Console
| show »
Language »

About... »
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3. Change Style display to Backbone 1.5 scheme style.

View TYools Plugins Macros Help

File Edit Displ
B # Plelu [ @ ol @lax (-

-

Jmol Script Console 14.31.12 2020-10-11 08:17
o CuTe—

o
found biomolecule 4: C, D
found biomolecule 5: C, D
found biomolecule 5: A, B
found biomolecule 6: A, B, C, D
found biomolecule 7: A, B
found biomolecule 7: C, D
found biomolecule 8: C, D
found biomolecule 9: A, B

ZN = ZINC ION

CL = CHLORIDE ION

NA = SODIUM ION

1TRZ

Backbone 1.5
|

1.1: 1TRZ 500 x 500

361/234.2 Wb} Editor Font Clear History State Undo Close

About Us Contact Us Varlables Help

4. Turn cartoon style off.

File Edit Display View Tools Plugins Macros Help

o (B Pl & oIS AaLX ™

found biomolecule 4:
found biomolecule 4:
found biomolecule 5:
found biomolecule 5:
found biomolecule 6:
found biomolecule 7:
found biomolecule 7:
found biomolecule 8:
found biomolecule 9:
ZN = ZINC ION

CL = CHLORIDE ION
NA = SODIUM ION
1TRZ

>PN0>
PODREWOO®

n

o

>NOPr>

Backbone 1.5
rtoon off

500 x 500 42.0/134.2 Mb;

About Us Contact Us 1

Editor Font Clear History State undo Close

Variables Help
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5. Select sheets and color it green.

File Edit Display View Tools Plugins Macros Help

found biomolecule 5: A,
found biomolecule 6: A,
found biomolecule 7: A,
found biomolecule 7: C,
found biomolecule 8: C,
found biomolecule 9: A
ZN = ZINC ION

CL = CHLORIDE ION
NA = SODIUM ION
1TRZ

§ Backbone 1.5

L cartoon o

§ select sheet

68 atoms selected
S color green

500 x 500 508.7/134.2 Woj Editor Font Clear History State Undo Close

— — T
About Us Contact Us Variables Help

6. Select helix and color yellow.

File Edit Display View Tools Plugins Macros Help

o B P= b MAX ®lee

— " ———e e -
@ [ ] Jmol Script Console 14.31.12 2020-10-11 08:17
o

| found biomolecule 7: C, D
ifound biomolecule 8: C, D
| found biomolecule 9: A, B
| ZN = ZINC ION

| CL = CHLORIDE ION

| NA = SODIUM ION

cartoon off

| § select sheet

| 68 atoms selected
| S pp

Qlorg n
$ select helix
496 atoms selected
S color yellow
[T -

500 x 500 27.1/132.6 Mb; Editor Font Clear History State Undo Close

About Us Contact Us " Variables Help
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7. Show cysteins (Sulfur) that forms disulphide bridges “showing how the polypeptides hold

together through S-S bonds”. Change to wireframe 1.25 and color them blue.

File Edit Display View Tools Plugins Macros Help

B P[] [@ o2 RIAX (@ ele]s

[ ] ® Jmol Script Console 14.31.12 2020-10-11 08:17

CL = CHLORIDE ION
NA = SODIUM ION
1TRZ

§ Backbone 1.5

§ cartoon off

§ select sheet

68 atoms selected
$ color green

§ select helix

496 atoms selected
2 color vellow

$ select sulfur

12 atoms selected
$ wireframe 1.25
$ color blue

500 x 500 38.7/132.6 Mb; Editor Font Clear History State Undo Close

1

About Us Contact Us Variables Help

8. Show for each disulphide bridge the position of each Cys and the chain involved.

File Edit Display View Tools Plugins Macros Help
blGlAX B e el

File Edit Display View Tools Plugins Macros Help

= (B[ Pl @ bSI@RAX B (@[] | B PIT|a

500 x 500 48.8/129.0 Mb; 10/8 ms

[CYS]11:C.SG #482 ~12.... 500 x 500 49.4/132.6 Mb; 10/-...
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9. Move the structure 360°.

File Edit Display View Tools Plugins Macros Help

o @ Pl [ o @ A (™ e &%

Fewrvoorron

§ select sheet

68 atoms selected

» color green
select helix

496 atoms selected

§ color yellow

§ select sulfur

12 atoms selected
wireframe 1.25
color blue

Jmol Script Console 14.31.12 2020-10-11 08:17

[CYS]11:A.5G #76 6.939 15.512 -10.795
[CYS]6:A.5G #43 5.339 14.979 -9.714
[VAL]18:B.CA #302 8.519 13.630 1.213

[CYS]11:C.5G #482 -12.773 8.576 11.244
[CYSIE.C.SC #449 .11 1559 651 10 648

s move 036000000010

Biochemistry Department

[CYS]6:C.5G #449 ~11.1. 500 x 500 35.7/125.8 Mb; Editor Font Clear History State Undo Close
About Us Contact Us " Variables Help
\_ L}
Save
Save In: [ hsperfdata_emtenanalkhudair v| @5 |3 |88]8=
Y 56318 Image Type
JPEG | v
JPEG Quality (75)
O
50 60 70 80 90 100
PNG Compression (2)
0 2 4 6 8 !
Fle Name 1trz.Jpg
Files of Type: All Files -
[CYS]6:C.SG #449 -11.1... 500 x 500 38.2/125. Save Cancel
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