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Amino Acids and ·Proteins , 
" 

Proteins are the most abundant and functionally divers 
molecules in Jiving systems. Every ·Hfe process depends on 

· this class of,molecules. 
' .. . . . 

Types and functi oras of Proteins 

l. Enzymes - increase rate of reactio.n x 1 bilfion 
· 2. Carriers- hemoglobin, transf~rrin 

3. Receptors - hormones, cytokines 
4. Transport - membrane channels 

· 5. Structure- collagen, elastin 

. · 6. Protective - immunoglobulins 

·, 7. Contractile - musc~e, cytoskeleton 

8. Re.9ul"atory (Hormones)--· govern metabolic pathway 

.'¥. 
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- There are mor~e than 300 a.' a. found in the natur~e, only 2U or~ found in 

mammalian proteins and these are coded· for by [?NA , 
· -The nature of the side chain decides the.role of an amino acids -in a 

' 

protein 

~ - Aminoacids can be classified according to the properties of their side 

chains , . 

• 

< 
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· CH3 . 
" H/C~.-. _. 

CH3 
. Isopropyl R group of valine 

CH3 ~ 
" H/Cy-y~-

CH3 H· 
lsobutyt R group of leucine 

CH3 
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CH3 -CH2_: C~ .;_ 
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. Ta81e 3. 1 
~ TaW~ of abbreviations of the 20 amino acids fourd ilpratt611s 

:')N 
One-Letter . Three-Letter 

) ·i: arne Abbreviation Abbreviation 
. ~ Gl . ,. G Gly ~ " · ycme 
~ ~ Alanine• A Ala 
.~ ~ Valine• v Val 
S ~ Leucine• L Leu 
~ t Isoleucine• I Ile 

! Methionine• M Met 
~ " Phenylalanine F Phe -t--~ Proline• p Pro . . ' Serine"' s Ser l.~ 
·~~ Threonine• T Thr 

-~ine." c Cys 
sparagme N Asn 

Glutamine .Q Gln 
Tyrosine • y Tyr 
Tryptophan w Trp • 
Aspartate D Asp 
Glutamate E Glu ~ 

Histidine 11 H 0 . His· 
Lysine K Lys 

, "Arginine R Arg 

Table 3-1 Concepts in Biochemistry, 3/e 
<1l 2006 John Wiley & Sons 
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l'ipre 3·6 Concepts in ltieehemistry, 3/e 
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l-i2C--" ItCH -COOH 

. Hb bH2 OH 
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/N_,: 
H2Cfs-_ lCH-,COOH 

H2C" ~lgH_ · ... 
.. H· .. · . . . 

3-Hydroxyproline 

OH NH2 
. I . I 

NH2 -CH2-C:H-CH2- CH2-C -H 
., .. ) . 2. 
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:-~6ooH 
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Derived :Jm·ino acids found in collagen. 
Copyright© 1997 Wiiey-Liss, Inc. -() ·""f) II · I 
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Amino Acids as Acids and Bases 
-f 

·Ionization of the -NH3and the -COOH group 

·Zwitterlon has both +ve ond -ve charge 

• Zwitterion is n~utral overall 

• NH1-CH2-COOH 

glycine 

+ 
H3N-CH2-COO-

Zwitterion of glycine 
aJ ne..t. h a.! pU 

'pH and ionization of amino acids 

H+ 

+ 

H3N-CH2-COOH 

Posi-tive ion " 
' Low pH 

• 

·- · bH-. 

+ 
H3N-CH2-coo- H2N-CHz--coo- · 

zwitterion 

neutral pH 

-·-·----'-=-_:__~ _ ____:_ ----- ------..... =-~'-'~-C=~~--- ~"~--= 

Negative ion 

High pH 

-----~~----~~ ---· -----· 
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. I 

CH3 
B 

... 
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_; I· . 

pK1 = 2.3 H3N~H + H+ 
' · CH3 

B 

coo-
pK2 = 9.7. Hz NtH + . H+ 

I 
CH3 
c 

Unnumbered figure pg 66 Con<epts in Biochemistry, 3/e 
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Figure: 02 17 
Titra~ion curve of glutamic acid. 
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stV"uc 1- u~e . .. 

p, -~ Pili: ?k, -1- PI<R 
:: ,;L: ~ ..,.. 4·3 

- iO: 
~ 3·~ 

f'k, =- .... ~ 
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. + I .....- + I 

Netcharge = -2 
., coo..,. 

I 
H2N-C-H . I . 

CH2 
I coo-
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... " coo-
-11. ..... 
r + . I 

H3N-C-H · pK1 H3N-·c-H 
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~=·- I 
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I . I 
COOH COOHr,tc~~v·.' . --
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Net charge = +1 Net charge = 0 Net charge ~ -1 
Unnumbered figure pg 69 (oncepts in Biochemistry, 3/e 
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Fig 3. 7 : The titration c!lTVe of Histidine . 

The isoelectric pH (pi) is the value at which positives and negative charges 
are the same. The molecule has no net charge. 

::: 6·" + 9· 2. = 7-6 
.2. 
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shown by the arrow; electron rearrangements after the cleavage pmduce vitamin D3• Tl.'le 
finnl product, l,2S-dih)rdrocholecalciferol, is lhe form of the vita.min that is most act:i:ve in 
stimulating the intestimll absorption of calcimn and phosphate and in mobili-zing calcium 
for bone development. 
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FIGURE 8.9 Sttuctures of souie steroids. (l) The fuSed-ring structure of steroids. 
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