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EXERCISE 2

create the following protein in benchling:

MEDAKNIKKGPAPFYPLEDGTAGEQLHKAMKRYALVPGTIAFTDAHIEVNITYAEYFEMS
VRLAEAMKRYGLNTNHRIVVCSENSLQFFMPVLGALFIGVAVAPANDIYNERELLNSMNI
SQPTVVFVSKKGLQKILNVQKKLPIIQKIIIMDSKTDYQGFQSMYTFVTSHLPPGFNEYD
FVPESFDRDKTIALIMNSSGSTGLPKGVALPHRTACVRFSHARDPIFGNQIIPDTAILSV
VPFHHGFGMFTTLGYLICGFRVVLMYRFEEELFLRSLQDYKIQSALLVPTLFSFFAKSTL
IDKYDLSNLHEIASGGAPLSKEVGEAVAKRFHLPGIRQGYGLTETTSAILITPEGDDKPG
AVGKVVPFFEAKVVDLDTGKTLGVNQRGELCVRGPMIMSGYVNNPEATNALIDKDGWLHS
GDIAYWDEDEHFFIVDRLKSLIKYKGYQVAPAELESILLQHPNIFDAGVAGLPDDDAGEL
PAAVVVLEHGKTMTEKEIVDYVASQVTTAKKLRGGVVFVDEVPKGLTGKLDARKIREILI
KAKKGGKSKL

use benchling to calculate the molecular mass and the isoelectric point of the sequence
will the protein be positively or negatively charged at neutral pH?

use http://www.compbio.dundee.ac.uk/jpred4/index.html to predict the protein secondary structure

use https://www.ebi.ac.uk/Tools/hmmer/search/hmmscan to predict the protein functional domains

use https://www.uniprot.org/ to BLAST the sequence and compare the domains identified

locate the PDB identifier number in uniprot and download the PDB file from https://www.rcsb.org/

predict the 3D structure using AlphaFold2 available in colab:
https://colab.research.google.com/github/sokrypton/ColabFold/blob/main/AlphaFold2.ipynb

open both PDB files in Chimera and align the structures

select three residues where the structures are not in exact alignment and calculate the distances between the Calpha
carbons

LECTURE 3

POLYPEPTIDE SYNTAX

Amino acid structures
C1, Calpha carbons
hydrophobic - AGILPV
aromatic - FWY

neg charge - DE

pos charge - RHK
hydroxylic - ST

sulfur containing - CM
polar - NQ

protein structure

peptide bond

dihedral angles

phi (N-Ca)

psi (Ca-C1)

omega (C1-N) = 180deg unless proline (0deg)
protein folding

bond forces

stretching, bending, rotating
short range forces

Pauli repulsion, van der Waals' interactions
Electrostatic forces
Coulomb's law

interaction with solvent
Motif's

alpha helix

3.6 residues per turn

each residue 100deg, 1.5A
beta sheet

planar

isoelectric point

molecular weight

protein domains
binding domain - leucine zipper, TALEN
PTM domain
phosphorylation
methylation
ubiquitination
enzymatic domains
protease

kinase

targeting domains
NLS

signal peptide
anchoring sequence


http://www.compbio.dundee.ac.uk/jpred4/index.html
https://www.ebi.ac.uk/Tools/hmmer/search/hmmscan
https://www.uniprot.org/
https://www.rcsb.org/
https://colab.research.google.com/github/sokrypton/ColabFold/blob/main/AlphaFold2.ipynb

