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SECOMDARY STRUCTURE
a-Helix
- counter-clockwise (right-handad)
-3.6residues/turn
- H-Bond: between n..n+d, vertical, parallel to helical axis, all except @ terminal
-side chains point toward N-tarminus
- Gly/Pronot used
B-Sheet
-extended, trans peptide chains
- planar, pleated
- amphipathic|alternatic hydrophilic/hydrophobic)
- H-Bond: between strands, horizontal, perpendicular (antiparallel}to chain direction
- [right-handed)
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- loops: flexible/rigid {notrandom)

HYDROFPATHIC INDEX - AA polarity

*Mastproteins > 200 AAs

SUMMARY

A protein isalinsar polymer of 3-amino acids that assumes a s pecific three-dimensional conformation that confers uniguefunctionality.
&ll z-amino acids hawean amine, a3 @rboxylate and a sidechain R-group attached to a central carbon, denoted Ca. aming acids covalently linked through
peptide bonds.
Proteins aremainly composed from a group of 20 amino acids divided into & functional groups. Some amino acids can bepre- and post-translationally
maodified to mest the structural or functional needs of specific proteins.
The structure of a polypeptide can be characterized atfour levels:

*  Primary structure = aminocacid sequence

+ Sacondary structure = local organization of polypeptide backboneinto recognizableunits stabilized by mainchain H-bonding

+  Tartiary structure = global folding of 2 single polypeptide chain

* Quaternary structure = assembly of multi plepolypeptide chains
The 3-D folding of the polypeptide chainis largely governed by three noncovalentbonding interactions [ lonic, hydrogen and van derwaals bonding) and
the ydrophobic effect.
There are 2 main secondary structural =lements inproteins:

* -helx =helical conformation of backbone characterized by a hydrogen bond between the n™ and {n+2])™ residue; 3.6 residues perturn; sidechains

point away from the helical axis

+ —cheet=parallel or antiparallel assembly of extended polypeptide chains thatforms & pleated |ayer; stabilized by hydrogen bonding betwesn strands
Tertiary structure describes the 3-D conformation of the polypeptide chain, essentially howthe secondary structural &l ements and polypepitde loops are
organizedinspace.
Generally, for aguecus proteins, nonpol ar sidechains buried in theinterior while polar groups areexposed the protein surfa ce
Large proteins areoften composed of structurally independent domains.

OTHER SUMMARY

The folding of an amino acid polymer into secondary (local), tertiary (global), and quaternary {assembled) structures involwe s bonding and nonbonding
interactions.

The mainnoncoval ent Bonding interacti ons includeionic, hydrogen and van der Waals bonding.

The hydrophobic effect plays animportant roleby encouraging the burial of hydrophobic side chains in theinterior of protei ns.

Disulfi debond formation betwesn the sidechains of two Cys residues is importantfor stabilizngtertiaryand gquaternary str ucturss.
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