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Motifs and domains dary structures. Motifs only consist out
of few secondary structures. They may but need not have a function. A domain is
more complex. It is usually defined as a modular functional unit folding
independently.
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ures: H = a-helix
E = B-sheet (extended strands)

Minor structures: G = 3-helix
| = 5-helix
T = H-bonded turn
S = bend
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There are several types of bonds:

A) lonic bonds

B) Hydrogen bonds /
C) Hydrophobic interactions

D) Disulfide bonds -- weak covalent bond between 2 Cysteins (R-Cys-S-S-Cys-R)

Tertiary structure is formed by long distance interactions of the amino acid side chains. /

~ Polypeptide Backbone
|




Bonds in quaternary struct
Commonly found:
e [onic Bonds

¢ Hydrogen Bonds
Less Commonly found:
e Hydrophobic interfaces

® Interchain Disulfides
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To find a structure for a 2d proteins, use the following
procedure:

Find the protein of interest using an accession number or keyword
search in Entrez's structure database.
Use blastp if the sequence is new and not in Entrez.



http://www.ncbi.nlm.nih.gov/Structure/MMDB/docs/mmdb_search.html
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f Cn3D is NCBI's 3D structure viewer. It allows you to interactively view 3D structures,
\ sequences, and sequence alignments. Cn3D is available for Windows, MacOS, (and Unix

until V4.1). _

http:/ /www.ncbi.nlm.nih.gov /Structure /CN3D /cn3d.shiml


http://www.ncbi.nlm.nih.gov/Structure/CN3D/cn3d.shtml
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Importing sequences and structures

Live Demonstration:

You have a gene encoding a hypothetical

protein that shows homologies to a certain protein family.
Check this assumption by comparison the predicted 3D-structure

Example is a gene from Gluconobacter oxydans that encodes a
putative PQQ dependent dehydrogenase (GOX1441)




Result of BLAST (with pdb database, display may differ depending on your browser)

defline and sco

Color key for alignment scores
40-50 50-80 20-200

| | |
300 450 600

pdb |1EECO|4  Chain A 't al 3 inochemoprotein Al

pdb [1¥TO| 4 in A C inig A ructural Analys
pdb | 1IEVS |4 Chain &, Jtructure 4t 1.9 & Resolution 0f & CQuinoh...
pdb | 444 |4 Chain &, Methanol Dehydrogenase From Methylophilua...

e
chanizm 0f Quinoprotein Metha...

: ure Of Methanol Dehs
pdb [ 1LEW]| & 2 tal Structure 0f Methanol Dehydrogena...




BiDownicad ~ Ganf

Leaptics
Cham A, Crystal Structure

¥ Naxt
Quinchemoprotem Alcohol Detydro Jomamonas Testosteroni
1 Longe: 677

Sequers 207 Humber uf Matshes: 1

Related Information
ange 1: 20 te st Soag
Expeact Muthod Iduntities Pustivas
110 bita(274) le-24 Compostional matnx adpust. 168/653{26%)

- wtructure duplaya
fcore
245/653038

FHAT

TRAVINGEA
w




\

In our ca logies the a PQQ-
dependent ethe testosteroni

| “> NCBI Related Structures ”

AW61191]
o Sectby AATTEvme o] Displayr Goon (o] Structures per page: o Setrenh Denptey | [Total structures: 1]

- " o "o e o oap
Sary an A " "o Lo e o dwmts e A
" i
Seecific Rits —
Soreedomilins POO_ERL 1 ihe mapaeriaml Ty
P00 _meatir 08|

TKBO A e s et

VA Crrotw Srucare OF Quinan  magine

Foebin 130w, be-coaw 1B, sdgresengty €22 Kertdy b Tuary 20%

click

This is a very powerful general method for finding structures whose proteins are
related to the query closely enough so that structural properties can be inferred by
homology.
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