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Activie site

Superxoide
dismutase

A typical protein (SOD)

Protein surface has both polar and non-polar patches. Stryer L (1995) Biochemistry 4/e Fig. 21-36
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Watson et al. (1987) Mol Biol Gene, Plate 3
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Net Charge of a Protein

Envwonmental pH effects the charge properties of a protein

Juang RH (2005) EPA
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Solubility Pl [NaCl]
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Higher salt concentration increases the solubility of a protein Juang RH (2005) EPA



EE A Salting-in effect
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Adapted from Alberts et al (2002) Molecular Biology of the Cell (4e) p.115
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But the enzyme-substrate binding can still depend on ionic interactions (why?)

lonic bonding is not stable in water solution Juang RH (2005) EPA



1B /RFEE Salt effects protein solubility

® E& 3 Salting-in:

_rJI:I

IR g VR AR

@ E247 Salting-out:

_rjl:l

SR S VEVE VAT R

Juang RH (2005) EPA



FRoK MY EEIRvERA /1 7kEE Clathrate

® i 'F'A'{ BN R
iyt 537 A
ZiFIII‘ :'[(1;;'?1?_‘:“5 ) [§|§J
s [3@[‘5:7 » <57
T 2y

Water molecules
surrounding the outer surface
of non-polar molecules are
“immobilized” and form a
“cage of water” to isolate
these non-polar interface

Alberts et al (1994) Molecular Biology of the Cell (3e) p.49
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U HmER A 1ERY7K S 1ER Hydration is everywhere
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Water binds with polar particles easily aEd
dissolves them into the solution

Adapted from Nelson & Cox (2000) Lehninger Principles of Biochemistry (3e) p.87



B ARy A Precipitation by organic solvent
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5 EE AT OILELEELER  Comparison of methods

Salting-in E&;A

Salting-out EE#f7

Organic solvent

Factors

Reagents

Mechanism

Fig

Remarks

lonic interactions on
protein surface

NaCl (monovalent)

Protein has no net charge at its
pl, that leads to the binding
between proteins via ionic
interactions, and precipitation.
Salt can interfere these ionic
interactions and separate bound
protein molecules.

Fig 2.3

The reverse process of
salting-in is not salting-out,
it is the dialysis process
against a dilute solution.

Non-polar area of protein
surface

(NH,),SO, (divalent)

Big divalent ions attract water
molecules immobilized on the
protein surface, expose the non-
polar surface, which then interacts
with other proteins to form
precipitate.

Fig 2.4

1) Non-polar proteins will be
precipitated earlier.

2) Protein is very stable in
ammonium sulfate.

All interaction forces on
protein surface except
hydrophobic

Methanol, acetone

Organic solvent decreases the
water activity and the dielectric
constant of the solution, which

then decreases the solubility of
the protein and precipitates it.

Fig 2.5

1) Some proteins might be
denatured by heat produced.

2) Factors facilitate
precipitation: larger protein, pH
close to protein pl.

3) Lipophilic protein might be
dissolved more readily.




