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Isoelectric Focusing

# A pH gradient is set up along the length
of the gel

# An electric field is applied

#¥Proteins move to the point where they
no longer have a charge i.e. their pI

# Used as the first dimension of 2D gel
electrophoresis
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separation of pratein malecules by isoelectric focusing

At low pH,
the protein
is positively
charged

—

At high pH,
the protein
i= megative by
charnged

&

&= &

At the izoelectic
pointthe protein

has no net charge
and therefore no
longer migrates in
the electicfield;

faor the protein shown
the isoelectric pH
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(Protein-misfolding diseases
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PrP= s &4 (a) PrPC, (b) PrPSe

Source: Prion Biology and Diseasas, Cold Spring Harbor Laboratory Press, New York, 1900

2017-3-29



PrP¢ &5 Prpsc

> PrPCoF §33~35KDa, 4 #1lst =siékF2/ANNA 5 A 5 4544,
ik Fo kB B AL E A M APPHCH. Nk 4 H22MN8 Lo
EAAXRGETHRAET, CrenH23NE At amxeid ha
B AUEE 4% S 4kt 4z 5 (GP)o PIPCR —# it Bt , = 4= T fa k.
it 6 R A A fG £ 2 4 8K (CLDs)o

> HamtEa (PIPO)Y AR b aiaKARKBOIE D, ©HKF
WEAAB AL HBEART, LN GR. EAR

HS, RASGBREROKITE>T EAH27~30 KDa(4
PrP,, s9), PIrP,, 34 @ R &% EH.

2017-3-29



The Nobel Prize
In Physiology or
Medicine 1997

Stanley B. Prusiner
2017—3—29(1942_)
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How to obtain structures by
protein crystallography?
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Expression/purification crystallization X-ray diffraction

F(hk,1)=|F(h,k, 1) glnkD

a (hk1)=?

Refined structure Model building phasing
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3. TEEHHKICDIE

#CD spectra in the far UV region (180
nm - 250 nm) probes the secondary
structures of proteins.

#CD spectra in the near UV region
(~250 and ~ 350) monitors the side
chain tertiary structures of proteins.
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Near UV CD spectrum of Lysozyme
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Main CD features of protein 29" structures

a-helix
p-sheet

p-turn

polypro II helix

Random coil

- band (nm)

222
208

216

220-230 (weak)
180-190 (strong)
190

200

+ band (nm)
192

195
205
210-230

weak

212
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Ag (mol™' dm® em™)

a-helix

——— anti-parallel p-sheet m
— — parallel p-sheet

----- poly (L-proline) type Il helix
----- random coil

220 240
Wavelength (nm)



CD signals for same secondary structure can
vary (a bit) with environment

> Can see this by looking » But on a coiled-coil breaks down helical

at the effect of trifluoroethanol (TFE) ~ dimer to single helices
on a coiled-coil similar to
GCN4-p1

» TFE induces helicity in all peptides

Effect of 50% TFE on a coiled-coil

R —%— TM-36 aqueous
- -5 == TM-36 + TFE

¥ . 10

I~ 15,

Effect of 50% TFE on a monomeric peptide
20 -

—&— peptide in water
—&— peptide in 50% TFE

/\
25 4

30 +

-10 +

-35

T T T T T
215 4 200 210 220 230 240

MRE

wavelength in nm
-20

-25 4

» Although 2ndry structure same

-30 1

CD changes

-35

wavelength in nm Lau, Taneja and Hodges (1984)
J.Biol.Chem. 259:13253-13261
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