Electrophoresis

—

JiT oo TREAY % % WA ‘111 I
AT IR W ‘ W
g 1 m (NI nnm\ \

e Based on the motion of
charged particles in an
electric field
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medium is a polymer of
agarose or acrylamide



Agarose vs. PAGE :

Relative electrophoretdic —————

Agarose (nucleic acids), PAGE (proteins) mobilie
In PAGE: SDS or NO-SDS {CH4(CH,),,CH,0SO;Na*}

SDS completely denatures proteins (multi-subunit
proteins)

Acrylamide offers higher resistance to large molecules

Shape and charge are approximately the same (sizes is
the determining factor)

Acrylamide without the SDS (native gel): study proteins
in their native conformation (mobility is not an indication
of size)



SDS (sodium dodecyl sulfate)

This technique utilizes a negatively charged
detergent (SDS) to denature and solubilize proteins

SDS makes proteins have a uniform (-) charge

The mixture of proteins is also treated with reducing
agents like B-mercaptoethanol or DTT to reduce
disulfide bonds (denaturing condition)

Otherwise, non-denaturing condition
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Isoelectric focusing

* Proteins have different
isoelectric points

* Gel prepared with a pH
gradient parallel to electric
field gradient

 Two-dimensional gel
electrophoresis (2-D gels)
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— Indicator

lmmunoassays — P i
E LI SA Viral antigen
° Enzyme-linked \ % Capture antibody
immunosorbent dSSay Solid ——

= Rapid, convenient, and sensitive (less than a nanogram
(1079 g) of a protein)

= Detect & quantify substances ( peptides, proteins,
antibodies & hormones)

= Usually done in g6-well polystyrene plates (passively
bind antibodies and proteins)

= Apllication:

= Screening (HIV, Hepatitis B&C)

= Hormones (HCG, LH, TSH, T3, T4)




ELISA
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Protein sequencing — Edmans’ Method

e How much & which amino acids are involved
* Hydrolysis & Separation (ion-exchange -

chromatography or high performance liquid

chromatography, HPLC)
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EDMAN DEGRADATION

Protein sequencing e e
= ‘ labeling amino-teminal residue
* Involves a step-by-step > s Gy ——Pho— Asp—

l removing the 1st residue

cleavage of the N-terminal
residue of a peptide, allowing
for the identification of each

. | i Gly Phe Asp Asn
Cleaved reSIdue o lremoving the 2nd residue

[ . S Phe——Asp—— Asn

l lableing the 2nd residue

* Utilizes phenylisothiocyanate [ >—oy  Pre—aw—am
(PITC) to react with the N-
terminal residue
Methods?!

* Does not allow peptides more
than 50 residues to be
sequenced



Chemical digestion

 The most commonly utilized: cyanogen bromide (CNBr)
e C-terminaus of methionine residues

* A protein that has 10 methionine residues will usually
vield 11 peptides on cleavage with CNBr

CH-

Methionine Homoserine
lactone



Endo & exopeptidases

* Endo: cleave at specific sites

* Exo: two types
— Aminopeptidases: cleave at the N-terminus
— Carboxypeptidases: cleave at the C-terminus

Enzyme Specificity

Trypsin C-terminal to R, K, but not if next to P

Chymotrypsin | C-terminal to F, Y, W but not if next to P

Elastase C-terminalto A, G, S, V, but not if nextto P

Pepsin N-terminal to L, F W, Y, but when next to P




Protein sequencing — prediction from DNA
& RNA

* If the sequence of the gene is known, this is very
easy
* If the sequence of the gene is unknown (newly

isolated proteins)? Sequence a short segment,
complementary RNA, isolate mRNA, PCR, gene

sequencing



Determination of 3°Structure fj
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— uses a perfect crystal; that is, one in which all
individual protein molecules have the same 3D
structure and orientation

— exposure to a beam of x-rays gives a series diffraction
patterns

— information on molecular coordinates is extracted by
a mathematical analysis called a Fourier series

e 2-D Nuclear magnetic resonance
— can be done on protein samples in agueous solution



X-Ray and NMR Data o

NMR data for g-lactalbumin, a detailed view of a key
part of a larger spectrum. Both X-ray and NMR results
are processed by computerized Fourier analysis.
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 High resolution method to determine 3’ « Determines solution structure
structure of proteins (from crystal) . Structural info. Gained from

 Diffraction pattern produced by determining distances between nuclei
electrons scattering X-rays that aid in structure determination

» Series of patterns taken at different * Results are independent of X-ray
angles gives structural information crystallography



