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Protein structure

The great compleity of peoteins makes

It unlikely that o complete  strociune

determination for a proteln will ever be
madde by X-ray methods akane.

i Patsling (1909) §, At G, Soc.

63 180

Spde Molecular form defines function: huge
Bmg variety in shapes and size

170A
~ 2000 kDa
38A BkDa
125 A, 150 kDa

X-ray crystallography provides these structures )
without size limitation and of ten at atomic :
detail level and relevant beyond solid state -
with some caveats
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3& Virus capsids are protein 'spheres’ -"ﬁ
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Figuire 3-2 The protein cagsid of the
head of

One of the intriguing
aspects of X-ray
crystallography is the ability
to determine huge
structures of viruses or
multi-unit protein complexes
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Molecular geometry is determined by  swiit
4 distances, angles, and torsions 5 o

Figurs 2-4 Definition of band length,
band a Cy
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Primary siructure
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Figure 2.3 The hisrarchy of pratein
Atruscture organiz .
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Figure 2-19 Definition of L-u-aming 3
Sidebar 22 Hylrogen atoms co s v nd e Fason H\(E R\rl . - RYi
i With exception of oY o T o A

the hydsopen stoms are gen-
wrally anly visible in cectron
demsity at ultra high resobution
{about 1.2 A or better), lecause
thelr so-called ridding positions
are known and can be calou-
Inted when needed, they are
narmally emited in erystalio-
graphic models (the presence
of hystroen atams is. however,
implicity and fully sccounted
for In crystallogmphic (-
tance and energy restraings
The remaining panels of Fig-
ure 2-4 therefore show alanine
Iy & represertation typleal fap
a crysiallographic model, s
Idrogens. We will genermlly
et hydrogen atoms in dading
pasitions in protein structure
Tmudeds, upless ey ase needed
to emphasioe & structural or
sterenchemical feature.
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Figure 2-5 The CORN rule. The COAN
rule i a practical aid for determéning
the configuration of chiral Ca centers
of aming acids. When the central
Co-atom is viewed with the H atom
painting towvard the observer (or out of
the paper plana), the ligand sequence
reads “CO-R-N" in clockwise rotation
for a L-amino acid
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nan-chiral glycine,
all proteinogenic
amine acids are
chiral with 25
configuration -

L- amine acids
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L-z-aming acid
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L-a-amino acid in sclution, pH 7

L-a-amino acid residue polypeptide chain
Cety Fopurn 24 Pars- ard e-peptebe
[
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3m%&%econdary structure is defined by van der Waals 3&%"-

r repulsion and backbone torsion - not side chains! &
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Tigers 1.7 BackBbane torsicn sngles.

= Ramachandran energy surface

« outliers indicate points of
high lacal energy

«~2-5% high energy canfarm-
ations are narmal

« not restrained im refinement -
willl reliably reveall errors
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