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LECTURE 13

Protein Folding
Enzyme Kinetics
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How do protein fold perfectly each time?

)/(.. vnstable Statz Fugh Sty
| : NG = —ve
H{}: g ; S’Pan{—nnwu,(
4
oL S Stoble Stale Low Sheny
~ S
0 0




b LECTURE 13 BIOCHEMISTRY | CSIR | GATE | SET

Reversible Denaturation of Ribonuclease A: Christian Anfinsen
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Levinthal’s paradox N
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If a protein with 100 amino acids, it would have 99 peptide bonds and 198 —
considerations for ¢ and { angles. w— =20, +20, —60 19 € P; Y
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If each of these had only three conformations, that would resuItBln f:’3'98 .
different possible folding. Co n‘D‘OWV\oJ*an = Possibillv s

F 198 J
Levinthal suggested, proteins must fold by some sort of ordered bathway or set of
pathways in which the approach to the native state is accompanied by sharply

increasing conformational stability (decreasing free energy).
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Energy Landscape Theory (Folding Funnel):

Polypeptides fold via a series of conformational adjustments that reduce their free energy and entropy
until the native state is reached
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Single largest contribution to the stability of a folded
protein is AS (solvent) for the nonpolar residues.
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Techniques to Monitor Protein Folding

A1) Circular dichroism (CD) spectroscopy

\}2) Pulsed Hé exchange followed by 2D-NMR spectroscopy or mass
spectrometry

3) Fluorescence resonance energy transfer (FRET).
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Thermodynamics of protein folding
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PROTEIN STABILITY ﬁ D Shvchre
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Conditions for denaturation VYen T . DjsyuPl’ H“/"""_?”"‘ Bonds
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SOLUBILITIES OF PROTEINS Soluble
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A. Effects of Salt Concentrations

The solubility of a protein at low ionic strength generally increases with the salt
concentration
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Salting out:

* The solvent’s activity is decreased.

* Solute—solute interactions become stronger than solute-solvent interactions and the solute
precipitates.
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B. Effects of pH

PH < PI
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C. Effects of Organic Solvents

Precipitant : Low dielectric constant

D J/ = Solubili b J
Acetone and ethanol
Solvent: High dielectric constant DT = solvkik by T

\/ﬁimethyl sulfoxide (DMSO) or N,N-
dimethylformamide (DMF)
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CHEMICAL KINETICS
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Reaction Kinetics
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Factors affecting Rate of a Reaction
owl
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2. Molecularity of a reaction

Number of molecules reacting in an elementary step.

Mmoulewlan '—7

A =) Product

Glucose-6-P <& > Pudo se-é-P L

A+§ Emmmmmms)  Product

Glutose + ATP ———>  4luwse-6P +ADP 2

A+ B+ C mmmmmm===) Product

PeP+ ADP+1P 5 Pywal + ATP 3
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3. Order of reaction:

l

How concentration of the substrate(s) affects the rate of reaction
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First order reaction: Rate neoton awpwd/; on
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Rate v/s Substrate
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Concentration v/s time
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Second order reaction: Qatr % e ChHm d.z,lamm on
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Concentration v/s time
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Zero order reaction:

The rate does not vary with the increase or decrease in the concentration of
the reactants

A + B =) Product
Rate = k fV\ -;_CC%-E_ = I@

—)
C
Unit of zero order rate constant: M/Sec o M S
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Velocity versus substrate
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Colligative properties o(f solvhon :

Properties of solutions that depend upon the concentration of

solute molecules or ions, but not upon the identity of the solute.
L mw} Si3e, ChhavygL

Solutes alter the colligative properties of aqueous solutions by
lowering the effective concentration of water.

(HQ_O) 1 U
Solute + <olvent = Soluvhon
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Solute
Colligative properties include ( .
v

* Decrease in Vapour pressure = d o
* Increase in Boiling point = T - O
» Decrease in Freezing point = L

- §

De/:en d} on .@

| = D29 ree of) 9onizaH0O”

c = comnc” ab, sowte (M)
Covalent ppnds (=1 Glucwse, Pohine
Sols Mo d v=2. , emel, 1 =3

V]
o
C
o0

* Increase in Osmotic pressure
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> Decrease in Vapour pressure and increase in Boiling point
Il 1 o pee
\éz—@ N o s =0
R Lo b IR | =l 2R .
° =T - - 1 ndwm 0O |-—"= —-|e— nNnOon -Vvolatile - O
jooC | _ - _ _ Joo¢| = =
R Pressvve — | — - —— Solvute (C,lucose)
- ] Hoef — -- -
74

Bonly Pom% 100 ¢



b LECTURE 13 BIOCHEMISTRY | CSIR | GATE | SET

e Decrease in Freezing point
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Ancrease in Osmotic pressure ( 7T)

The pressure exerted on a solution to prevent osmosis (inflow) with the help
of semi-permeable membrane

P —————

Glucose |
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Figure 3: Osmosis through semi-permeable membrane in U-tube
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JOSmotic pressure
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