Proteins



What Is
protein?

Sample label for
Macaroni & Cheese

Nutrition Facts

Serving Size 1 cup (228g)
Servings Per Container 2
|

AmountPerServing ===
Calories 250 Calories from Fat 110
. ________________________________________________________|]

% Daily Value*
Total Fat 12g 18%

Saturated Fat 3g 15%

Trans Fat 3g
Cholesterol 30mg

Sodium 470mg

Total Carbohydrate 31g
Dietary Fiber Og
Sugars 5g

Protein 5¢g
./ |

Mitamin A
vitlamnC 2%
Calcium 20%
ron. 4%
* Percent Daily Values are based on a 2,000 calorie diet.
Your Daily Values may be higher or lower depending on
your calorie needs.
Total Fat Less than 65¢g 80g
Sat Fat Less than 20g 25¢g
Cholesterol Less than 300mg 300mg
Sodium Lessthan 2,400mg 2,400mg
Total Carbohydrate 300g 375¢g
Dietary Fiber 25g 30g




Major Types of Proteins |l

There are many types of proteins.
Most fall into the following 3 major categories:




Proteins contribute to body structures

Skin




Proteins transmit signals in the
body and within cells |

Receptors

e Inhibitors

@g Neurotransmitters



Enzymes control and initiate |.
chemical reactions

Enzymes initiate synthesis reactions

Enzyme Initiated lysis or cleavage

substrates

“ 2>~ | (reactants)

enzyme




Enzymes control and initiate |.
chemical reactions

Enzymes lower

activation energy without enzyme
and promote rapid o
reactions to eneray withou
occur ‘y.;wt.

reactants overall energy
Without enzymes, e rencion
organisms would have products

to heat to a lethal temp
or else life sustaining rxns
would occur too slowly.

Reaction coordinate




Function of Proteins

Each cell contains
hundreds of different
enzymes that work
together to release
energy from food
molecules and to use
that energy to build
new cellular materials




What is a protein made of? |l

Like DNA,
Proteins are made
of long strings of
Individual
building blocks.

DNA Iis made of
nucleotides while
proteins are made
up of amino acids.




A generalized amino acid: |l

Each amino acid has the same basic structure.
Only the “R” group changes.

Acid Group
Amino Group




What Is an
amino acid?

Amino acids are
organic molecules

They come in 20
different types that are
all slightly different
from one another

These structural
differences give rise
to their different
properties

Twenty-One Amino Acids
A.  Amino Acids with Electrically Charged Side Chains
Positive
Arginine Histidine
(Arg) 0 (His) m
&O pKa 2.03 170
o

B.  Amino Acids with Polar Uncharged Side Chains
Serine Threonine Asparagine

(Ser) e (Thr) o (Asn) m
pKa 213 pKa 220 pKa2.16

D.  Amino Acids with Hydrophobic Side Chain

Alanine Isoleucine Leucine Methionine

(Ala)o (lle) o (Leu) o (Met)

ﬁom 216
Ka 226 PRRA
pKa233 &o 6'0 O o
%o © 2 NH,
O#N NH, NH, PKa9.08
PKa 960 PKa9S8
H?
PKao 71
S
N

Negative

Aspartic Acid Glutamic Acid

(Asp) @ (Glu) e
195 16

C. Special Cases
Glutamine Cysteine Selenocysteine  Glycine Proline

(GIn) @ |Cys)e (Sec) 0 (Gly) @ (Pro) 0
pKa2.18 PKa 1.91 pKa1g >Ka 2.34 ~

Phenylalanine Tryptophan Tyrosine Valine

m (Phe) o (Trp) @ (Tyr) 0 (val) 0
218 27

pKa 238

6(0 &6"‘ 224
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Glycine
(Gly/G)

Leucine
(Leu/L)
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Alanine
(Ala/A)

Isoleucine
(lle /1)
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Threonine
(Thr/T)

Methionine
(Met /M)
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Tyrosine
(Tyr/Y)

NON-POLAR
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Cysteine
(Cys/C)

Tryptophan
(Trp /W)
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Asparagine
(Asn/N)

?
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Proline
(Pro/P)

Lysine
(Lys/K)

Arginine
(Arg/R)

Phenylalanine
(Phe/F)

Histidine
(His / H)

Glutamine
(GIn/Q)

N

Glutamic Acid
(GIU/E)

Aspartic Acid
(Asp/D)




Where do amino acids
come from?

Some amino acids humans
can make for themselves

Others cannot be
synthesized and must be
obtained through
consumption

These are commonly
referred to as essential
amino acids




Back to Proteins
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A protein is a chain of amino acidsl.
(aa): ...aa-aa-aa-aa-aa...

Think of a beaded necklace where the
different colored beads are the
different amino acids

Individual amino acids are held
together by peptide bonds

These are formed through a
dehydration synthesis reaction

More than two amino acids joined
together are called a polypeptide



Proteins are organic
macromolecules

A protein might contain
many hundreds of

amino acids. - PR :
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If jJust one of these amino
acids is changed, the
function of the protein
might change drastically



DNA codes for Proteins

* Enzymes do the nitty-gritty jobs
of every living cell.

* The importance of DNA s that it
contains the information that is
used to make all of the proteins
on which life depends.

@iﬁ%@&ﬁﬁ

* DNA is the blueprint
= Proteins are the product



But how do we get from DNA to
proteins? (ss |




The Central Dogma

The central dogma
States that
Information flows
In one direction
from DNA to RNA
to proteins.




