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Building & Breakdown Biological Molecules

* Biological molecules are made up of single units
(monomers), to make a multi-unit molecule

(polymer).
* A polymer is also known as a macromolecule

* When you combine monomers it is known as
dehydration synthesis

* When you break down macromolecules it is
known a hydrolysis.
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Amino Acid

* Amino group — NH2
* Acid group — COOH (carboxyl)
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Amino Acid Structure
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Nucleophilic
OH

N ,(COOH

Serine (Ser, S)
MW: 87.08, pK4 ~ 16

CHs

H, H 1

COOH H,N”~ “COOH

Glycine (Gly, G) Alanine (Ala, A)
MW: 57.05 MW: 71.09

Hydrophobic

bl e

COOH HsN COCH

Valine (Val, V)
MW: 99.14

H,N~ ~COOH

Leucine (Leu, L)
MW: 113.16

Isoleucine (lle, 1)
MW: 113.16

Aromatic

e

COOH

Tyrosine (Tyr, Y)
MW: 163.18

COOH

Trypiophan (Trp, W)
MW: 186.21

H,N~ ~COOH HoN

Phenylalanine (Phe, F)
MW: 147.18

Amide

eyl

COOH H,N” ~COOH HoN

Basic

f\/

COCH

Asparagine (Asn, N)
MW: 114.11

Glutamine (GlIn, Q)
MW: 128.14

Histidine (His, H)
MW: 137.14, pK 5= 6.04

X
HoN” ~COOH

Threonine (Thr, T)
MW: 101.11, pK4 ~ 16

S/

H,N~ ~COOH

Methionine (Met, M)
MW: 131.19

Acidic

o,

H,N”~ “COOH

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

I

H,N” ~COOH

Lysine (Lys, K)
MW: 128.17, pK 3 = 10.79

SH

L

H,N~ ~COOH

Cysteine (Cys, C)
MW: 103.15, pK 5 = 8.35

L

H

Proline (Pro, P)
MW: g7.12

COOH

HoN” ~COOH

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

H,N \T,/NH;

NH

H,N~ “COOH

Arginine (Arg, R)
MW: 156.19, pK 3= 12.48




together two amino

in together
} held together



Peptide = chain of amino acids
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Proteins
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(a) Primary structure
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(b) Secondary structure

Hydrogen bonds between o helix
amino acids at different

locations in polypeptide

chain >

Pleated sheet

(c) Tertiary structure (d) Quaternary structure




Carbohydrates

Always have the atomic group CH,
Ratio of hydrogen atoms to oxygen atoms is about 2:1

If the number of carbon atoms in a molecule is low (3-
/), the carbohydrate is a monosaccharide, or a simple
sugar.

Larger carbohydrates are formed when
monosaccharides are joined into a synthesis reaction.

Carbohydrates are source of fast, short term energy

However they combine with other molecules to serve a
structure purpose in the body as well.
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Fructose Glucose Galactose

Monaosaccharides




Carbohydrate
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Glucose Fructose

Sucrose
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Monosaccharide Monoszaccharide Dizaccharide
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Carbohydrates
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Fatty Acids
Saturated Fatty Acids

o H H H H H H ¢
IS T i O i { sl
H—-0—-CH H H H H H H
9 C\gﬁ:\vfwfu/?\l/‘fw‘f\vf
|“$H?“$H$“$“$“

H H H H H H H

N
Cll—H

Unsaturated Fatty Acids
0 H: N H N

H_O_CI%H(I:HCI:Hcl:H(I: H H H

NN TN TS L L L

(R R TR R | & Ve

H H H H H ?HlHI—H
H H




olecules which is polar,
“tails”

eatly from that of fats

n rings, each one
ement of atoms in the rings

an ups attached to them

of several other steroids



o
e
o
—
')
2
o
£
-




(a)Testosterone
3C OH

H
H,C

O O

(c)Vitamin D (d)Cholesterol

H3C
H,C




Some Steroid Hormones

H HO
OM HC | oM
M N
H3C e
CHa
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cortisol dexamethasone

(a glucocorticoid) (a cortisone analogue)

.
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tostosterone
{an androgen)
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Plasma membrane

Polar head
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head group backbone

Phosphate

Choline
Polar




yduction of cells and

eic acids called

yroteins

nucleotides

* Nucle vgether to form nucleic acids
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