AMINO ACIDS &
PROTEINS

C,H,O,N,S
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Amino acids

central carbon atom
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H,N-C-COOH
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- amino group, carboxyl group, hydrogen and a
variable side group (residue) each jcined to a
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The peptide bond

. Omzuoxﬁ group + amino group form a strong
covalent bond releasing water in the process = a
condensation reaction (the reverse is
hydrolysis)

. >330 acids join together in a long chain: N
terminal end to C terminal end = a polypeptide.
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Protein structure

« Primary structure

MGDVEKGKKIFIMKCSQCHTVEKGG

KHKTGPNLHGLFGRKTGOAPGYSY

TAANKNK :
GIWGEDTLMEYLENPKK v 0 brima structure

YIPGTKMIFVGIKKKEERADLIAYLKK
ATNE of human ¢ ochrome
C

. Each letter represents
an amino acid

. This protein has 105
amino acids.
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Protein structure

. 3-D structure of human cytochrome C

Scanned by TapScanner



Proteins Classified by function

*CATALYNIC o YITeE 0 nibeo
* COMMUNK ATION . honmones (g wwolin) and

NEUON anemtions

*PROTECTive g immunogiobuiin, fibrinogen, blood

CIOMUNYG T tinrn
* STRUC TURAL og collagen. spiders silk
* PIGMENTS 0g rhodopsn .
* STORAGE * og ¢ valbumen (in eggs), casein (in mitk) ,
* TRANSPORT og hemoglobin
+ CONTRACTILE - eg actin, myosin
* TOXINS: eg snake venom

© 200 P e OO

Essential, Nonessential, and Conditional

- Essential — must be consumed in the diet

- Nonessential - can be synthesized in the body

- Conditionally essential — cannot be synthesized due to
illness or lack of necessary precursors
- Premature infants lack sufficient enzymes needed to create

arginine
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Structure of the Protein

. Four levels of structure
« Primary structure
. Secondary structure
« Tertiary structure
. Quaternary structure

Any alteration in the mz.:nEq.ooqmmncmbm_apmrbmmmm
the shape and function of the protein
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* Alteration of the protein’ s shape and thus functions
through the yse of
* Heat
* Acids
- Bases
- Salts
* Mechanical agitation

* Primary structure is unchanged by denaturing

Normal protein

Heat, acids, saits,
and mechanical agitation
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) U@gmymm_ﬂxw@éoﬂ:cfmzo: of amino acids i

itrogen,
. Amino acids contain carbon, hydrogen, oxygen, nitrog

sometimes sulfur . |

- Unique amino acids consist of a central carbon with a om:moxv\
group, a hydrogen, a nitrogen-containing amine group, and a
unique side chain

- There are 20 side chains and 20 unique amino acids

+ 9 essential amino acids
+ 11 nonessential amino acids
+ Attime these become conditionally essential

- Amino acids link together with peptide bonds by condensation
and break apart by hydrolysis

Quick Review

- Attractions and interactions between the side chains
cause the proteins to fold into precise three-dimensional
shapes

- Protein shape determines its function

- Proteins are denatured and their shapes changed by
+ Heat
- Acids
- Bases
+ Salts
+ Mechanical agitation
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Small intesti

£,2010 Pessson E¢usaton, Int

ne and pancreas
the pancreas enter the smalt
intestine and continue to cleave peptide Q@Q @
bonds, resulting in dipeplides, tripeptides, T30
and single amino acids. o]
Tripeptid

’
4@ single am

es and
ino acids

Small intestine lining

Tripeptidases and dipeptidases on the @ Q

surace of the small intestinal cells finish 2~920
o

{he digestion to yield single amino acids,

which can then be absorbed. Single amino acids
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Figure 6.6
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€ transported
to the |
he portal vein © liver from the

v MINo acids are
) O synthesize New proteins
onverted to energy, glucose, or fat

* Released to
the b
the body loodstream and transported to cells throughout

* Occasi .
casionally proteins are absorbed intact

*In the liver, g

-

Amino Acid Metabolism

. Liver metabolizes amino acids, depending on bodily

needs
. Most amino acids are sent into the blood to be picked up

and used by the cells
. Amino acid pool is limited but has many uses

. Protein turnover — the continual degradation and
synthesizing of protein

Scanned by TapScanner



Amino Acid Absorption

e small intestine

absorbed in th
he liver from the

. Amino acids are

. Amino acids are transported to t

intestines via the portal vein
. In the liver, amino acids are

. Used to synthesize new proteins

. Converted to energy, glucose, or fat

. Released to the Hloodstream and transpor
the body

. Occasionally protei

ted to cells throughout

ns.are absorbed intact

Amino Acid Metabolism
. Liver metabolizes amino acids, depending on bodily
needs . :

. Most amin

and used by the cells
. Amino acid pool is limited but has many uses

_ . Protein turnover — the continual degradation and

synthesizing of protein

o acids are sentinto the blood to be picked up
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