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Exploring the PDB

The Protein Data Bank in Europe (PDBe) provides access to three dimensional structures of
proteins, DNA and RNA.

The PDBe website offers a simple and informative way to explore and visualise these
molecules in 3D allowing you learn about their function within nature. In textbooks, proteins
are often shown as 2D images, and while this can be a good way to understand the basic
principles, proteins truly come alive when seen in 3D. Seeing how they are arranged and
interact in 3D gives a fascinating insight into protein biochemistry.

Using the PDBe website you can search for a known protein to explore, such as insulin or
haemoglobin, you can take a look at the featured structure or search for entries that were only
just released this week. You can even travel back into history, and view structures solved in
the 1970s. The hard part is narrowing down your options and choosing just one of the
interesting structures to investigate from the thousands available!

In this activity follow the numbered steps for a guided tour of the PDB archive.

1. Finding the PDB online. All these 3D structures can be accessed at pdbe.org
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2. Searching the PDB. The search bar is on the top right of the page. Start typing and the

search will try and suggest what you’re looking for. Maybe it's the molecule name, a species,
or person who did the experiment.
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3. Results of a search. Results are presented as a list which you can scroll through. Each
structure is given a unique four letter ID code.
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(BUTHUS TAMULUS) £ RESOLUTION. 2.2A resolution
Released: 30 Dec 2000
Sharma M, Yadav S, K S, Kumars, M, A, Singh TP N——
To be published Fit model/data Data not deposited

Source organism: Mesobuthus tamulus
Assembly composition: protein only structure
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4. Selecting results from search. Click the four letter PDB code (blue circle) to investigate

an 3D structure on its own entry page.
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Sharma M, Ethayathulla AS, Jabeen T, Singh N, Sarvanan K, Yadav S, Sharma 5, Srinivasan A, Singh TP
J. Struct. Biol. 155 52-62 (2006)
PMID: 16677826
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Chains: A, B
Length: 64 amino acids
Theoretical weight: 7.05 KDa
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UniProt:
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Shao et al. (2014)
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5. Molecule Page. Can be found by clicking on the Molecule details text (yellow circle).

EMBL-EBI

) Protein Data Bank in Europe

! Bringing Structure to Biology

a novel neurotoxin from Buthus

Source organism: Mesobuthus tamulus
Primary publication:

0 Ciystal stiucture of 2 highly acidic nerotoxin from famulus at

h | Training | About us

Xray diffraction
2.2A resolution

Released: 19 Jul 2005 e —
Model geometry

it model/data = Citations.

[t o
Data not deposted

7

& Structure analysis
& Function and Biolog

novel structural features,

Sharma M, Ethayathulla AS, Jabeen T, Singh N, Sarvanan K, Yadav S, Sharma S, Srinivasan A, Singh TP,
J. Struct. Biol. 155 52-62 (2006)
PMID: 16677626

Function and Biology

Biochemical function: o toxin activity No bound ligands
Blological process: o defense response

Cellular component: o extracelular region

Sequence domains:

o Scarpion long chain toxin
ottin, scorpion toxin.like superfamily
orpion long chain toxindefensin
ottin, scorpion toxin-like
Structure domain:

o Long-chain scorpion toxins

Ligands and Environments

No modified residues

Experiments and Vahdahoy

& Ligands and Engonments
& Experiments dha Validation

ovll
P

© 3D Visualisation

o ~
=2\ - |
=N Wy
Eaw ol |

L.

Citations

5 citation in other articles

Purification, characterization, and bioactivity
of a new analgesic-antitumor peptide from
Chinese scorpion Buthus martensii Karsch
Shao et a. (2014)
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As a PDB entry might contain several different
molecules, this page contains details of each one.
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6. Open Structure in 3D. Go back to the entry page, then select 3D Visualisation (yellow circle).

7. Viewing in 3D & LiteMol
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Structure of a novel neurotoxin from Buthus tamalus at 2.2A
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The protein or DNA can be manipulated by clicking
and dragging your mouse across the screen.
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Visualising protein structure online
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Type Balls and Sticks

Coloring Element Symbol

Activities
e What different representations or colours can you display the molecule in?
e Search and explore proteins (or DNA or RNA) that interest you
e Look for new 3D structures just released this week
e Find a structure with DNA in it
e Find structure from a woolly mammoth



