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Group A : Non Polar Amino acids (Hydrophobic) — ¢l o S dulady

1- Glysine (Gly), 2 —Alanine (Ala) , 3 —Valine (Val) , 4 — Leucine (Leu),
5 —lso Leucine (ILeu) , 6 — Phenyl alanine (Phe) , 7 — Proline (Pro) .
8- Methionine (Met)

Group B : Polar Amino acids Uncharged (Hydrophilic) » 4isada & g 4hii
9 — Serine (Ser) , 10 — Threonine (Thr) , 11 — Tyrosine (Tyr), 12 -
Tryptophan (Try) 13 — Asparten acid (Asn) 14 — Glutamine(GlIn) , 15 — Cysteine (Cys)

Group C : Polar Charged Amino acid ( Hydrophilic)
Acidic:
16 — Aspartic acid (Asp) , 17 — Glutamic acid (Glu)
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Basic:

, 20— Histidine (His)

18 — Lysine (Lys) , 19 — Arginine (Arg)

OH OH SH
H H CHsg 2
P £
HzN™ "COCH HzN~ "COOH ) HNT TCOooH HsN~ “COOH HzN~ "COOH
Glycine (Gly, G) Alanine (Ala, A) ; Sering (Ser, S) Threonine (Thr, T) Cysteine (Cys, C)
MW: 75.07 MW: 89.09 MW 105,09, pK_ ~ 16 MW 118.1, pK_~ 16 MW: 121.2, pK, =8.18
S/
2
g N
E HzN~ “COOH N~ COOH HoN" “COOH HaN" “COCH y o COOH
E Valine (Val, V) Leucine (Leu, L) Isoleucing (lle, 1) Methionine (Met, M) Proline (Pro, P)
MW: 1171 MW: 131.2 MW: 131.2 MW: 149.2 MW: 115.1
o] OH
OH o
,[LLOH
HzM COOH HaM COCH HaM HzM COOH HzN COOH
Phenylalaning (Phe, F) Tyrosine (Tyr, ) Tryptophan (Trp, W) Aspartic Acid (Asp, D) Glutarnic Acid (Glu, E)
MW: 165.2 MW: 181.2 pK,=10.46 MW: 204.2 MW: 133.1, pk, =3.9 MW: 147.1, pK, = 4.07
HaM._ NHg*
NH A
o) NH 2 NH
HaN~ "COOH /{C;H HzN~ "COOH HzN~ "COOCH
Asparaging (Asn, N) Glutamine (Gln, Q) Histidine (His, H) Lysine (Lys, K} Arginine (Arg, R)
MW: 1321 MW: 1461 MW: 155.2, pK, = 6.04 MW: 146.2, pk, =10.79 MW: 174.2, pK = 12.48

(Pleated) >\ a3 3
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Insulin — 51 A.A. (Helix)
Hemoglobin — 2 a Chain (141 A.A. each)
— 2 B Chain (146 A.A. each)
Glyceraldehyde — 3 — Phosphate dehydrogenase — 333 A A.
SN Sl 333 sa sall Judtdl Jokal (g 3m a3V 128
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Fig. 9.25. Part of the polypeptide chain showing arrangement of amino acids.
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Amine acids

Primary protein structure
sequence of a chain of
animo acids

Pleated sheet ——- ~ Alpha helix =——=" Secondary protein structure

S & hydrogen bonding of the peptide
“ backbone causes the amino

acids to fold into a repeating
pattern

Tertiary protein structure
three-dimensional folding
pattern of a protein due to side
chain interactions

Quaternary protein structure
protein consisting of more
than one amino acid chain
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C—C — 83 K. Cal Mol

C—N — 70K. Cal Mol

C— 0 — 84 K. Cal Mol

C—H — 99 K. Cal Mol

C=C— 146 K.Cal Mol?

C=C— 212K. Cal Mol?

ATP — 10-14 K. Cal Mol

UV (300 nm) — 93 K. Cal Mol*

Green light (500 nm) — 57.2 K. Cal Mol™
Visible light (400 — 700 nm)—
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