Chap 4 Anki

Biological Molecules

The Molecular Blueprint: A Guide to Biological Molecules

Carbohydrate Hierarchy
Monosaccharides (like glucose) link via
glycosidic bonds to form polysaccharides
fike starch, glycogen, and cellulose.

Protein Folding & Function
Twenty types of amino acids join by
peptide bonds to create unigue 30
functionad shapes.
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Lipid State & Testing
Fats are solid at room temperatune

while oils are liquid; both are tested
wia ethanol emulsion.

Mucleotides form a sugar-phosphate
backbone with complementary base
pairs: Adenine-Thymine (A-T) and
Cytosine-Guanine [C-G).

#1 NotebookL

The Universal Rule: Building Big from Small
KEY CONCEPT: MONOMER & POLYMER

Monomer Polymer
A single unit or "building block”. A large molecule made of many

Monomer' monomers linked together.

"Polymer’
The Key Reactions
Condensation Hydrolysis
Joining monomers to build a polymer. A water molecule is released. Breaking down a polymer into monomers. A water molecule is used,
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Biological Molecule Monomer (Building Block) Polymer (Large Molecule)
Carbohydrates Monosaccharides Polysaccharides
Proteins Amino acids Polypeptides
Nucleic acids Nucleotides Polynucleotides
Monomer N Polymer
1. Glucose, fructose 1. Starch, glycogen, cellulose
(Polysaccharide)-insoluble
2. Amino acid 2. Protein
3. 3 Fatty acid, 1 glycerol 3. Oil/ Fats (1 Triglycerides)
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4. nucleotides | 4, DNA/BNA (nucleic acid)

Intestine villi can only absorb monomer forms of nutrient molecules.

Building Blocks & Elements

Give examples of biological The main types of biological molecules are
molecules carbohydrates, proteins, fats, and DNA.
What are proteins made of? Amino acids FEE .
EOREBRTAMBNT

Polypeptide chain will fold to (o IL*J
become protein
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Amino Acids Peptide Protein

Example of protein: enzymes, antibody,

What are fats made of? Fatty acids and glycerol.

State the elements found in starch. Carbon (C), Hydrogen (H), Oxygen (O).

State the elements found in glucose. | Carbon (C), Hydrogen (H), Oxygen (O).

Carbohydrates

Q ANS

Give examples of a Glucose, fructose, galactose

monosaccharide. TEE

Give examples of a Sucrose (glucose + fructose),

disaccharide. maltose (glucose+ glucose) ,
lactose (glucose+ galactose)

Give examples of a Starch, cellulose, glycogen

polysaccharide.
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Glycogen in liver, muscle =

Cellulose (fiber)

Name 3
polysaccharides, where
each is found and their
function

Starch - plants - store of glucose.
[ Cellulose - plants - make cell walls.
Glycogen - animals - store of glucose

How is the structure of
glycogen related to its
function?

Coiled & compact - good for storage. Insoluble - Doesn't
affect osmosis.

How is the structure of
starch related to its
function?

Coiled & compact - good for storage. Insoluble - Doesn't
affect osmosis.

How is the structure of
cellulose related to its
function?

Long, unbranched chains held together with many bonds =
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strong and rigid cell wa ll.“"-‘l--;;-'-'"
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Carbohﬂdmi'es
Monosaccharide Disaccharide Polysaccharide (Complex) i
(Simple. SU‘SN') Glﬁm“
Glucese Maltose (Condensation)

e.q., [Glucose, Fructose e.q., Maltose, Sucrose
eg, Gal se e.q., Loctose
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Starch lycugen - (l‘.ellul.osie-.‘l;u («Fiber|)

Function: Energy storage Function: Energy storage in unction: Structura
for plants. animal liver & muscles. ccmm emllf el

sucrose a-glucose + fructose

lycosidic
- !Lund CH,OH

CH,CH o CH;0H
+ H,0 hydrolysis
water condensation
OH HOH,C

I_ Fa+s & Llplds

Trig\ycendes Basic unit: 1 glycerol + 3 fatty acids
Fatty Acids
CHyCO
C— AN —ANAANNNANNNNN
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Phospholipids Struchre 1 gycerol + 2 faty acids + s
Fatty Acids Y
C“:CO—'\f\ﬂ—f\/VW\/\/WW\N’\
—"VVV—H’VV\NVV\/\/\MAM
CH;C—'\NM®-O Phosphate Group

HO

OH

Building Blocks & Elements (B A# 5 TE)

Chemical Tests p

Question: Describe the chemical test | lodine solution. Positive: turn blue black.
for starch and state the negative and | Negative: stay brown.
positive result.
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lodine rest or Starch

J

- Control Starch
-ve test +ve test

Describe the chemical test for Benedict's solution AND Heat to 70°C.
glucose (reducing sugars) and state Positive: turn green, yellow, orange, red, brick
the negative and positive result. red (increasing levels of sugar). Negative: stay

blue.
Describe the chemical test for fats Emulsion test: add ethanol and water and
and state the negative and positive shake. Positive: turn cloudy/milky white.
result. Negative: stay same
Describe the chemical test for DCPIP solution. Positive: turn clear. Negative:

vitamin C and state the negative and | stay same (blue).
positive result

Food Test Colour Changes
Food Grovp | Reagent | Original Colour | +ve Result (Colour Change)
Starch Todine
: nedict’
Reducing Sugar ?feh.:gn;)s
Protein Bivret

Fat (Lipids) ml_ Clear — |White suspension

Vitamin C (DcPIP | [BBE | [Colourless

Proteins +"

State the elements found in Carbon (C), Hydrogen (H), Oxygen (O), Nitrogen (N),
proteins. sometimes sulphur (S).

*

Polypeptide chain will fold to
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Amino Carboxyl
Group Group
Side Chain
Amino acid
Give examples of what is Enzymes, antibodies, tendons (join bones to bones),
made of protein. haemoglobin.
& L |

Proteins: Chains of Amino Acids

General Amino Acid

Structure /
H O Join

| Il Feditris
H,N— C — COOH g s Polypeptide Chain
% About 20 different amino acids
] PR — | = =]
r b |

Protein Diversity: It’s All in the Order!
[
[
o900 00ed |
* Amino acids can be

arranged in any order.
* A different order = a

Hundreds of thousands

: : of different proteins!
different protein. Ui S v .
nique sequence = Unique protein
[ R — | ol
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Protein Shape Determines Function

Active H Enzyme: Active

Site \U X site shape
must match
substrate.

Antibody: Shape

: . must match
Unique 3D shape is antigen to signal
determined by the destruction.

sequence of amino acids. &
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Protein Structure & Function: A Summary

1. Amino Acids | | 2. Polypeptide | |3. Protein Folding| | 4. Specific

(Building Blocks) Chain (3D Shape) Function
(Sequence)
H O
HN = G = CooH | |=»| @@e0e 00 |— - 0

Sequence

everything! ¥

determines

The sequence of amino acids determines the protein’s
shape, which determines its function.
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Hydrogen bonds ,
mRNA | \
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Sugar. : N\ Translation G |
Sugar-phospate-backbone N : ,"‘) i
. -’ Praigin
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| Aming acids [
] IRNA Growing protein
| | chain
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B Cysosine (C) 444 ]“lﬂi ’
N Guanine (G) Ribosome —— Gncrion
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DNA

What does DNA stand for? Deoxyribose Nucleic Acid
DNA
DNA=polymer

Nucleotide= monomer B{L

What is a hucleotide made deoxyribose pentose sugar, phosphate, base.
up of?

Describe the structure of A double helix made up of 2 nucleotides coiled
DNA. together. The cross links between strands are formed
by pairs of bases.

What are the 4 basesinDNA? |A, T. C. G,

Describe complementary A binds with T with 2 hydrogen bonds, G binds with

base pairing C with 3 hydrogen bonds

What is the monomer of MNucleotides

DNA?

Chromosomes DNA combine with histone protein, undergo further
condensation/ coil = chromosome

Explain the importance of Acts as a solvent to allow:

water.

+ Digestion - food broken down by digestive
enzymes dissolved in water.

+ Excretion - excess waste dissolved in urine.

« Transport - dissolved substances (solutes)
transported in blood plasma.

(i DNA Double Helix

DNA + Histone :
Nucleus Proteins Coiling ~ Chromosome.
DNA wraps around histone proteins and undergoes
further condensation/coiling o form a chromosome,

which contains instructions for growth and development.
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| Nuclestide: The Monomer Unit of DNA T

Base

Phosphate

Deoxyribose Sugar

Y Different Bases: Adenine (A), Cytosine (C)
Thymine (T), Guanine (6)

r
| Complementary Base Pairing B

A always pairs with T, and C always pairs
with G, holding the two strands together.
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CHAPTER 4 BIOLOGICAL MOLECULES

rubber band 3
o secure the ——

dialysis tubing

water oulside ———
the dialysis tubing

knot at the end of —{—

the dialysis tubing \_—/

dalysis lubing

Table 3.1

results of the Benedict's tests on the

| Nimelminutes | T\ ater outside the dialysis tubing
L o blue
5 green
10 yellow
15 red

Q1. DESCRIBE AND EXPLAIN THE RESULT SHOWN IN Table 3.1 (3m)

Describe

¥ Blue at time O indicate no glucose present

¥ Green, yellow and red indicate that glucose Is present.
¥ (Green indicate there is low concentration of glucose
¥ Red indicate there is high concentration of glucose.

Explain

¥ Glucose is small molecules,

¥ Glucose can diffuse out of the dialysis tubing into the water
v From a region of high concentration to low concentration

v Dialysis tubing is permeable to glucose
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