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— The proteinogenic amino acids

Aliphatic Sulfur-containing
Glycine | Alanine Valine e Leucine s Isoleucine > Cysteine Methionir%geK
(Gly,G) | (Ala, A) (Val, V) (Leu, L) (Ile, 1) (Cys, Q) (Met, M)
H CH; H3C—(|:H (|ZH2 H3CH |CH2 |CH2
CH5 H3C—|CH (|ZH2 SH (|ZH2
8.3
CH5 CH5 |S
pKa value CHs
Polarity
-2.4 -1.9 -2.0 -2.3 -2.2 -1.2 -1.5
Aromatic Cyclic Neutral
Phenylalaninig Tyrosine Tryptophan > Proline Serine ThreoninieCK
(Phe, F) (Tyr,Y) (Trp, W) (Pro, P) (Ser, S) (Thr, T)
| | | |
CH, CH> CH; lCHz H5C H
OH OH
h “CH,
\ /
N H,GC—CH,
OH Indole ring Pyrrolidine ring
10.1
+0.8 +6.1 +5.9 +6.0 +5.1 +4.9
>< Essential amino acids D Chiral center
Neutral Acidic Basic
Asparagine| Glutamine |Aspartic acid|Glutamic acid|  Histidine Lysine b Arginine
(Asn,N) (GIn, Q) (Asp, D) (Glu, E) (His, H) (Lys,K) (Arg, R)
| | | | | | |
|CHZ |CHZ ICHZ ICHZ CH, |CH2 |CH2
CONH, CH, Co0® CH, K CH, CH,
I 4.0 b ES C I I
CONH, COoO0 = CH, CH,
43 HC=N I I
: 6.0
Imidazole ring |CH2 R{H
@ 't' ~“
NH; AN
~ X
10.8 HoN™ " NH,
12.5
+9.7 +9.4 +11.0 +10.2 +10.3 +15.0 +20.0
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— A. o Helix
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0.54 nm

— B. Collagen helix
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— C. Pleated-sheet structures

1. Antiparallel

2. Parallel

— D.B Turns

1. Typell

2. Typell
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— A. o-Keratin

Intermediary
filament

Right-handed
o helix

| ___ Left-handed

superhelix

Protofilament

— C. Silk fibroin

1. Spatial illustration

0.35nm

0.57 nm

2. Front view

— B. Collagen

1. Triple helix (section)

Gly — Arg — Hyp
L Gly — GIn — Arg
L Gly — Pro — Hyp
L Gly — Pro — Gln 7
L Gly — Ala — Arg —~

Gly X Y
2. Typical sequence

3. Triple helix
(view from above)
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— A. Conformation-stabilizing interactions —

Disulfide Polar surface

bond

—_Apolar core
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Metal
complex

Hydrogen bond

— B. Disulfide bonds

/ \
H—N S—S N—H
N /
HC—CH;  CHy—CH
/ \
0=cC C=0
\ /

— D. Folding patterns

1. Myoglobin

3. Flavodoxin

— C. Protein dynamics

- } Mobile domain

Adenylate kinase

4. Transducin (B subunit)
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