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Amino Acids, Peptides,
and Proteins
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Proteins are naturally occurring polymers composed of amino acid units joined one to another by amide
(or peptide) bonds.

Spider webs, animal hair, muscle, egg white, hemoglobin, insulin are all proteins.
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peptide

——

polypeptide (oligopeptide)

——

protein

Proteins, peptides, and amino acids are essential to structure, function, and reproduction of living matter.




1. Naturally Occurring Amino Acids
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Table 17.1

Names and Formulas of the Common Amino Acids

Three-letter
ahbreviation
(isoelectric point)

Name one-letter abbreviation Formula R
A. One amino group and one carboxyl group
1. glycine Gly (6.0) H—CH—CO,H GlycineZ2 A 2|2t 2= ofO| L 4t
G . 2 optically activeS}LCt.
NH,
2. alanine Ala (6.0) CH;—CH—CO,H
A |
NH,
3. valine Val (6.0) CH;CH—CH—CO,H R is hydrogen or
vV | an alkyl group.
4. leucine Leu (6.0) CH;CHCH,—CH—CO,H
L
CH;  NH,
5. isoleucine lle (6.0) CH;CH,CH—CH—CO,H
I |
CH; NH,
6. serine Ser (5.7) (|:H2—C|H—C02H
S OH NH,
7. threonine Thr (5.6) CH;CH—CH—CO,H R contains an
T ‘ alcohol function.
OH NH,
8. cysteine Cys (5.0) ?H2_$H—C02H
C
SH NH,
9. methionine Met (5.7) CH;S—CH,CH,—CH—CO,H R contains
M | sulfur.

NH,




Three-letter
abbreviation
(isoelectric point)

Name one-letter abbreviation Formula R
10. proline Pro (6.3) CH,—CH—CO,H The amino group
P | | is secondary and
Cﬂz /NH part of a ring.
CH,
11. phenylalanine Phe (5.5) @—CHZ—?H—COZH
F NH, :
One hydrogen in
, alanine is replaced
1.2, terSIne Tyr (57) HO CHz—CH—COZH by an aromatic or
Y r!lH heteroaromatic
¢ (indole) ring.
13. tryptophan Trp (5.9) ijcm—?l—co.ﬁ
W
N NH2

H




B. One amino group and two carboxyl groups

14. aspartic acid Asp (3.0) HOOC— CH;—CH— CO3H
: N,
15. glutamic acid Glu (3.2) HOOC—CH,CH,—CH—CO,H
: NH,
0]
16. asparagine Asn (5.4) HZN—lcl—CHz—CH—COZH
: NH,
0]
17. glutamine Gin (5.7) H,N— C—CH,CH,— CH— COOH
2 N,
C. One carboxyl group and two basic groups
18. lysine Lys (9.7) CH,CH,CH,CH,— CH—CO,H i
; N, NH,
NH2\ The second
19. arginine Q’g (10.8) NH/C-—NH—CHZCH2CH2—CIH—COzH ga;r'fmgargyusrﬁne’
NH, a guanidine, or an
CH—C— CH,— CH—CO,H imidazole.
20. histidine His (7.6) N >\1H r\llH2
H \CH/ J




CHO CO,H

H()-——(il<-H HzN-——(iJ—-H
CH,OH R
L-(—)-glyceraldehyde a naturally occurring L-amino acid
CO,H CO,H
H,N + H H,N + H
R CH,

Fischer projection formula L-(+)-alanine

of an L-amino acid



2. The Acid-Base Properties of Amino Acids
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If the pH of the solution is less than the pKa, the proton is on.
If the pH of the solution is greater than the pKa, the proton is off.

CH,CHCO,H + Na* HO™ — CHﬁHCO; + Na* ClI~ + H,0
*+NH, Cl~ *+NH,

ammonium salt dipolar ion

CH3CHC02_ - Na+ HO— - CH3CHC02_Na+ .y HzO

| |
*NH, NH,

dipolar ion carboxylate salt



At low pH: alanine= YF3IE 2t S
At high pH: alanine= 283t 1 S

Alanineg ™ 7| & (electric field)o| 2™
At low pH: alanine2 2= (cathode)Z 2 £ 0|
At high pH: alanine2 ¥=(anode)Z 2 =2 0|
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