Small

H H
HzN COOH
Glycine (Gly, G)

MW: 57.05

Hydrophobic

X

HsN" ~COOH

Waline (Val, V)
MW: 99.14

Aromatic

H.N" ~COOH

Phenylalanine (Phe, F)

MW: 147.18

Amide
8]

NH

HyN~ ~COCH

Asparagine (Asn, N)
MW: 114.11

HoN

CH=

H,N~ ~COOH

Alanine (Ala, A)
MW: 71.09

Ne

COCH

Leucine (Leu, L)
MW: 113.16

&

COOH

Tyrosine (Tyr, )
MW: 163.18

HoN ZOH

Glutamine (GIn, Q)

MW: 128.14

MW: 157.14, pK 5 = 6.04

Nucleophilic

X
HzMN COOH HsN COOH
Serine (Ser, S)

Threonine (Thr, T)
MW: 87.08, pKa ~ 16

S/

HoN“~ ~COOH

HaN~ ~COOH

Methionine (Met, M)
MW: 131.19

Isoleucine (lle, 1)
MW: 113.16

Acidic

J\}D .

COOH HzN COOH

Tryptophan (Trp, W)
MW: 186.21

HaN

Aspartic Acid (Asp, D)
MW: 115.09, pK 3= 3.9

NH 5t
Basic .

COCH HaM COOH

Histidine (His, H) Lysine (Lys, K}
MW: 128.17, pK 5= 10.79

MW: 101.11, pKg ~ 16

SH

L

H,N~ ~COOH

Cysteine (Cys, C})

MW: 103.15, pK ;= 8.35

(L

H CCOH

Proline (Pro, P)
MW: 67.12

HaN~" ~COOH

Glutamic Acid (Glu, E)
MW: 129.12, pK 5 = 4.07

HoN___NH,*

\f

NH

HsN~ ~COOH

Arginine (Arg, R}
MW: 156.19, pK 5= 12.48

MACROMO

P

_ECU
ROTE

LES

NS



PROTEINS
ARE MADE FROM AMINO ACIDS

A GUIDETO THE TWENTY COMMON AMINQ ACIDS

AMINO ACIDS ARE THE BUILDING BLOCKS OF PROTEINS IN LIVING ORGANISMS. THERE ARE OVER 500 AMINO ACIDS FOUND IN NATURE - HOWEVER, THE HUMAN GENETIC CODE

L]
o P rote I n S a re p O Iy m e rS ONLY DIRECTLY ENCODES 20. ‘ESSENTIAL AMINO ACIDS MUST BE OBTAINED FROM THE DIET, WHILST NON-ESSENTIAL AMING ACIDS CAN BE SYNTHESISED IN THE BODY.

Chﬂﬂﬁey: . ALIPHATIC (£ AROMATIC .Acrolc . 8ASIC (L) HYDROXYLIC Q- SULFUR-CONTAINING .A.'.-nDlu: OI‘~JDT~J-ESSENTIAL e: :: ESSENTIAL

e Amino acids are called monomers
e 20 Amino Acids

ARGININE )

re
Arg

o B

METHIONINE () ASPARAGINE (D)

Met

ATG

Note: This chart only shows those amino acids for which the human
In some cases, distinguishing between asparagine/aspar

@ COMPOUND INTE 14 - WWW,

NGNS A




HOW A PROTEIN IS STRUCTURED

Primary —Amino Acids form a chain and are
peptide bonded

Secondary

Tertiary — 3D shape

Quaternary

Amino acids

Pleated sheet

Alpha helix —

Primary Protein structure
sequence of a chain of
animo acids

Secondary Protein structure
hydrogen bonding of the peptide
backbone causes the amino
acids to fold into a repeating
pattern
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* How does the sequence of Amino Acids change the shape of the "
protein?
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Sickle Cell Anemia

e
val - his - Ieu - thr - pro —h-C-0— lys

]
=" normal GH2
: hemoglobin CH;—C-OH

giu

e
val - his - [eL - thr - pro —i-C-0— lys

sickle cell H:C—CH-CH5
hiemoglohin

wal

C. Ophardt, c. 2003
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FUNCTIONS OF PROTEINS

* Enzymes — speed up chemical reactions

* Are not used up and can be used again & again



https://www.youtube.com/watch?v=ok9esggzN18

FUNCTIONS OF PROTEINS

* Transport Proteins
* Hemoglobin — 0O, @

* Sickle Cell Anemia T ﬂ W WWT‘PM
VLA

| r :

siibistrate I

active
site

channel

ra
o chain”



https://www.youtube.com/watch?v=1fN7rOwDyMQ

Keratin

FUNCTIONS OF PROTEINS

e Structural Proteins

* Collagen

e Skin, ligaments, tendons, bone, hair, fur, wool, hooves, fingernails,
cocoons, silk, feathers,

Muscle Fiber

e Muscle
e Formation of DNA




FUNCTIONS OF PROTEINS

* Hormones

* Messenger molecules that carry signals
* |nsulin —51 Amino Acids, regulates uptake of sugar in the bloodstream
* Thyroid Hormones

e Growth Hormones INSULIN

PROINSULIN INSULIN

C PEPTIDE




FUNCTIONS OF PROTEINS

* Protective Proteins — Antibodies (Immune System)

Helper T cell

T-Helper

/; ' —_— *

Plama cell Secreted antibodies




9 ESSENTIAL AMINO ACIDS

COPY THIS LIST ON YOUR PROJECT PAPER

* Your body can make 11 of the -
20 Amino Acids y

* 9 of them however, you must
get from your diet to represent
a complete protein (Animal
Protein) y

e Histidine (Infants) y

Isoleucine
Leucine

Lysine

e Methionine

Phenylalanine
Threonine
Tryptophan

Valine
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https://phet.colorado.edu/en/simulation/gene-machine-lac-operon

PROJECT
CREDIT =.25

e Research 9 foods that contain one of each of
the 9 Essential Amino Acids

* |dentify the food
* |dentify the Amino Acid that it contains

* What is the recommended daily
allowance for that food

* 1 cup, 6 ounces

 What is the result if there is a deficiency in
that Amino Acid

Nine Essential Amino Acids:
Histidine (Infants)

* |soleucine

Leucine
Lysine
Methionine
Phenylalanine
Threonine
Tryptophan
Valine



-----
.....
----------

o -
_}H). 1y R
apy f””‘-"_l’“'.'H“\c

ﬂf]r IJB 98

ry in the Community, P. 60 5
W W ks

éfry.—"Ma’c'ter and chéngg P. 775 - 780 -' -

.“Chi _
L e - : -

- - ’



