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Aminoacid — monomer of protein (polypeptide)

* Organic nomenclature: start from one end
* Biochemical designation:

— start from a-carbon and go down the R-group
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Basic Amino Acid Structure
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Visual representation of Aminoacids
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glycine (Gly, G) L-alanine (Ala, A) L-valine (Val, V) L-leucine (Leu, L) L-isoleucine (lle, 1)
L-serine (Ser, S) L-threonine (Thr, T) L-cysteine (Cys, C) L-methionine (Met, M) L-proline (Pro, P)
L-aspartic acid (Asp, D) L-asparagine (Asn, N)  L-glutamic acid (Glu, E)  L-glutamine (GIn, Q) L-lysine (Lys, K)

i% % 3 F

L-arginine (Arg, R) L-histidine (His, H) L-phenylalanine (Phe, F) L-tyrosine (Tyr, Y) L-tryptophan (Trp, W)



Cysteine

Aromatic R groups

Nonpolar, aliphatic R groups
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Ak, wEiues

Abbreviation’ 1, [, iy, Hydropathy  Ooecurrence in
Aming acid symbo! M, [—CODH) {—NH;] (R group) pi fndax* protains (%}
Monpodar, aliphatic
R groups
Glycina Gly G 15 2.34 960 5.97 —0.4 1.2
Alanane Ala A a4 2234 9. 60 6.01 18 1.8
Profine Pz P 115 160 1096 6. 48 1.6 52
Yaline Wal ¥ 117 232 362 547 4.2 6.6
Leucing leu L 131 2.36 960 5.08 38 3.1
tsaleucine e | 131 238 3. 68 6.0z 4.5 2
Methionine Met M 149 228 g9.21 5.74 19 2.3
Ammatic R groups
Pherylalanine Phe F 165 1.B3 813 548 2.8 38
Tyrasine Br ¥ 181 220 g.11 10.07 5.66 o A 3.2
Tryptaphan Tp W 204 2.38 4.30 5.80 -0.8 1.4
Polar, unchanged
R groups
Samne Sar 5 105 2.21 815 5.68 —0.8 6.8
Threanine The T 119 2:11 362 5.B7 —LT 5.9
Cysteing Cys C 121 1.86 10.28 .18 507 L5 1.8
Asparaging Azn N 132 2:02 8.80 5.41 ~Hi 4.3
Glutamina Gln Q 146 217 5913 5.65 — 3t 4.2
Positively charged
R groups
Lysine Lys K 148 2.18 8.95 10.53 374 —39 58
Histiding His H 155 182 917 6.00 150 —32 2.3
Arginins Arg H 174 217 9.04 1248 10.76 = L |
Negatively charged
R groups
Aspartate Asp D 134 188 960 .65 =TT —dh 53
Glutamate Glu E 147 218 367 4.25 322 s i 6.3



UNCOMMON RESIDUES
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Important physical properties of AA
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Titration Curves Predict the Electric
Charge of Amino Acids
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| Peptide bond formation,

i
i size of the protein
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h
folecular Number of Numbear of
weght resifues pofypeptica chains
Cytochrome ¢ (human) 13.000 104 1
Ribenuciease A (bovine pancreas) 13.700 124 1
Lysozyme [chickan egg white) 13,820 124 1
Myogloban {eguing heari) 16,800 153 1
Chymotrypsin (boving pancreas) 21,6500 21 3
Chymetrypsinogen (boving) 22000 245 1
Hemoglohin [human) 64,500 574 1
Serum afhumin {human) 68,500 GOG 1
Hexokinase (yeast) 102,000 972 2
RMA palymerasza (E oo} 450,000 4158 5
Apolipoprotein B (human) 513.000 4536 1
Glutamine symthetase (£ coll) 619,000 5.628 12
Titin {human} 2,993,000 26 926 1



Levels of protein structure

Primary Beecondary Tertiary Qunternory
strocture structure structure struciure
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Primary - sequence

Lmh

The carbory! oxygen bas o partial negative
chorge anil the nmide nitrogen a partial positive
chorge. setting wp a smoll electrie dipode.
WVirtually all peptide bonds in protedns areur in
this brans penfiguration: an exeoption 18 noted in
Figure 4-Eh




Secondary — a) alpha spiral
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Secondary — b) beta sheets
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Different folds
FOLD classification
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Real globular protein - alpha-beta composition
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How solid is protein globule?

MNature

Heat // pH // chaotropic agents, denaturants // salt // ...



How solid is protein globule?

Begmming of helix foemotion and collopse
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Literature biochemistry

1. Lehninger Principles of Biochemistry
(Nelson D.L., Cox M.M.)

2. Principles and Techiniques of
Biochemistry and Molecular Biology
(Wilson K., Walker J.)



