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Levels of Protein Structure —
Quaternary Structure

Quaternary structure

Association of two or
more polypeptide chains
with each other

hemoglobin

Quaternary structure
complex of protein molecules
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more highly charged molecules
are more tightly bound to the
resin, and so travel slowly and
are eluted later
[ Key: @ Large net positive charge
© Net positive charge
© Net negative charge

® Large net negative charge moderately charged molecules

<«— equilibrating between the resin
and the moving buffer more
readily

Polymer beads
with negatively
charged
functional groups

N <«——— Less charged molecules bind
less strongly to the resin,
equilibrate with the moving
buffer more readily, and so
travel rapidly and are eluted
sooner

Protein mixture is added
to column containing
cation exchangers.

Proteins move through the =
column at rates determined |

by their net charge at the =
pH being used. With cation »
exchangers, proteins with , ® i T
amore negativenetcharge | 2 3 4 5 6 P S LA
move faster and elute earlier. FOPrOPOSILI O DO
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One kind of malecule
in compbex mixture
becomes attached to
moalacule that is
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Chromatogram

Sample Points
1.PER

2.TAU
3.PETN

4. THR
5.GLU

6.GLY

7.ALA
8.MET
9.CYST
10.ILE
11.LEU
12.TYR
13.PHE
14.BALA
15.BABA
16.TRP
17.EIN
18.NH3
19.0RN
20.LYS

21.1 ME-HIS
22.HIS

23.3 ME-HIS
24.ANS
25.CARN
26.ARG

Analysis
Conditions
*Column:
Transgenomic
Lithium Amino
Acid Column (for
63/7300 Systems)
*Flow ate: 0.333
mL/min
*Temperature:
32.5-63-80°C
*Pressure: 1200
PSIG

*Detector:
Fluorescence
eInjection: 20 pL
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Wavelength

10-6 nm +
10~ nm +
104 nm -
10-3 nm A
10-2 nm -

10-1 nm -

1 nm+
10 nm -

100 nm -

L)

103 nm =1 pum |

10 um
100 um -

i |

1000 um = 1 mm

10mm =1 cm 1
10 cm -
100cm=1m
10m—

100 m -

1000 m = 1 km A
10 km A

100 km +

Gamma
rays

X rays

\ Ultraviolet

radiation

.
/F?ﬁ&

radiation

Microwaves

M

Radio waves

Visible light

400 nm
Violet
Blue
Green
Yellow
Orange
Red
700 nm




Hertz (Hz)

sources of
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Principles of X-rayw Diaffraction
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Bragg's law: n A = 2 d sin O
where A= wavelength of the X-rawy.

d = interplanar spacing of the crystal,

8 — angle berween the lattice plane
and the X-rawvs,

n = an integer.

sim B = BC O dsin 8 = B

If Zd sime8 =({AB + BL{C) = n A,
thheaen constmaectivye Interference
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