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Bio 2 – Vocabulary--Biological Molecules  
How many words do you recognize?
Circle all that you know for sure.  Put a box around the words that you are unsure of.  Underline the words you have no clue about.
synthesis


hydrolysis


polymer



monomer


carbohydrate


lipid


protein



nucleic acid

sugar



amino acid

glycerol



fatty acid

nucleotide


monosaccharide

disaccharide


polysaccharide

starch



glycogen


cellulose



organic
neutral fat 


triglyceride

phospholipid


steroid

hydrophillic


hydrophobic

saturated


unsaturated

double bond


cholesterol

amine (amino)

acid (carboxyl)

R-group



peptide bond

dipeptide


polypeptide

primary structure

secondary structure

tertiary structure

quaternary structure

denaturing


heavy metals

enzyme



catalyst

ATP



ADP

cellular respiration


Bio II- Definitions

- Biological Molecules

acid (carboxyl)
COOH group on organic acids

ADP
Adenosine Diphosphate is the low energy form of ATP.  Energy from sugar is added to ADP to reattach the third phosphate to form ATP in the mitochondria.

amine (amino)
Nitrogen group (NH2) in an amino acid

amino acid
Building blocks of proteins.  Proteins are long chains of amino acids

ATP
Adenosine Triphosphate is the energy molecule in cells.  Energy is stored between the 2nd and 3rd phosphate molecules.  It releases energy when the third phosphate is released, forming ADP

carbohydrate
A polymer made of many sugar molecules.  Starch, glycogen, and cellulose are three important carbohydrates.  The empirical formula for most carbohydrates is (CH2O)n
catalyst
A chemical that speeds up a chemical reaction by lowering the activation energy of the reaction.  The catalyst is not used up or changed by the reaction.  Enzymes are biological catalysts

cellular respiration
Metabolizing of sugar by the mitochondria.  


Glucose + O2 --> Energy (ATP) + CO2 + H20

cellulose
A structural carbohydrate (polysaccharide) that makes up the cell walls of plant cells.  The sugar molecules are linked with a bond that is indigestible by our digestive system

cholesterol
A lipid constructed of rings of carbon atoms.  It is the building block molecule of steroids and sex hormones.  Also a component of cell membranes

denaturing
The loss of a protein’s specific 3D shape by breaking of the R group bonds between certain amino acids

dipeptide
Two amino acids linked by one peptide bond

disaccharide
Two sugar molecules linked by a dehydrolysis reaction (removing H20).  Sucrose and maltose are two disaccharides

double bond
Two carbon atoms linked by two bonds rather than one.  The presence of a double bond in a fatty acid changes a saturated fat to an unsaturated fat

empirical formula
The chemical formula indicating the number of each kind of atom in a molecule.  e.g. H20 = water, NaHCO3 = Sodium Bicarbonate

enzyme
A biological catalyst, usually a protein with a specific 3D shape

fatty acid
A long (12 - 16) carbon atom chain with an acid group at one end.  One of the building blocks of a fat

glycerol
A 3 carbon molecule.  The building block of a fat.  Three fatty acids are attached to a glycerol molecule to form a neutral fat

glycogen
A polysaccharide.  The storage form of sugars in animal cells

heavy metals
Dense metals (elements) E.g. lead, mercury, zinc etc.  Often toxic, because they bind to amino acids, and denature proteins

hydrolysis
The breaking of a bond between two building blocks of a polymer by the addition of a water molecule

hydrophobic
Water hating.  The fatty acid tails of phospholipids are hydrophobic

hydrophilic
Water loving.  The phosphorous heads of phospholipids are hydrophilic

lipid
A fat.  Neutral fats, phospholipids, steroids, cholesterol are all lipids

monomer
A building block of a polymer.  Amino acids are the monomers of proteins

monosaccharide
A single sugar.  Glucose and fructose are monosaccharides

neutral fat 
A glycerin molecule with three fatty acids attached

nucleic acid
A polymer of nucleotides.  DNA and RNA are nucleic acids

nucleotide
The building block of nucleic acids (DNA and RNA)

peptide bond
The bond between 2 amino acids in proteins

phospholipid
A fat in which the third fatty acid group is replaced by a phosphorous group.  Makes up cell membranes

polymer
A large molecule made up of many building blocks (monomers)

polypeptide
Many amino acids linked together.  Proteins are polypeptides

polysaccharide
Many sugars linked together.  Starch, glycogen, and cellulose are three important polysaccharides.  The empirical formula for most polysaccharides is (CH2O)n
primary structure
The linear order of amino acids in a protein

protein
Long chains (polymers) of amino acids.   Proteins can be structural or act as enzymes and hormones

quaternary structure
Two or more tertiary shapes (3D) linked together to form a single functional protein

R-group
The reactive group on amino acids.  R groups can range from a single hydrogen atom, to complicated rings.  It is the different R groups that make the differences between the twenty odd amino acids

saturated
All the carbon atoms in a fatty acid are filled with hydrogen atoms so there are no double bonds between the Carbon atoms

secondary structure
The coiling of the chain of amino acids in a protein due to hydrogen bonds between the amino acids

starch
A polysaccharide.  The storage form of sugars in plant cells

steroid
A lipid constructed of four rings of Carbon atoms.  Act as sex hormones

sugar
The building block of polysaccharides (carbohydrates).  A ring of usually 5 or 6 Carbons with an Oxygen atom in one corner of the ring.

synthesis
The linking of two building block molecules by the removal of a water molecule (dehydration)

tertiary structure
The 3D structure of a protein formed by bonds between various amino acids.  Gives the protein its final shape and function

triglyceride
A neutral fat formed by a glycerin molecule with three fatty acids attached

unsaturated
Not all the carbon atoms in a fatty acid are filled with hydrogen atoms so there are double bonds between the Carbon atoms.  Polyunsaturated means many double bonds
FUNCTIONAL GROUPS Notes Make flash cards
	Functional Group
	Hydroxyl
	Carbonyl
	Carboxyl
	Amino
	Sulfhydryl
	Phosphate
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ATP - The transport form of enery throughout the cell is done by a molecule called Adenosine Triphosphate

- there is an energy rich bond between the 2nd and the 3rd phosphorous
- when it is broken, a large amount of useful energy is released.

A - P - P P A - P - P + Pi + Energy

ATP ADP (Pi = inorganic) - ATP is made from ADP + Pi in the mitchocondria



Isomers Notes
BIOLOGICAL MOLECULES

 Synthesis and Hydrolysis of Polymers 
- most important biological compounds are polymers
- Poly means "many"

Polymers
- a many piece chain of subunits
- Subunits are; sugars, amino-acids, nucleotides, or fatty acids.
- these are made (synthesized) or broken down (Hydrolysis) over and over in living cells
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 Types of Polymers

Proteins : Polymers of amino acids

Nucleic acids (DNA, RNA): Polymers of nucleotides

Carbohydrates : Polymers of sugars

Lipids : Polymers of fatty acids and glycerol

Carbohydrates
 
- A repeating chain of sugars (saccarides)
- polysaccarides - many saccarides linked together

Glucose - a basic sugar (C H12O6)

But the molecule has a ring structure
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This is a mono (one) saccharide

- others include fructose, ribose, deoxyribose, etc.

Disaccharide - two sugars joined together
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Examples of disaccharides :
- maltose (two glucoses)
- sucrose (a glucose and fructose)
- lactose (galactose and glucose)

To break the bond between two sugars, a H2O is added back (Hydrolysis)










The Main Functions of Carbohydrates are:

Energy: Bonds between Carbon atoms can be broken, the Hydrogen atoms stripped off and the energy released can be used by cells

Structural: Cellulose is the major structural compound in plants
- used in the cell wall

Three Important Polysaccarides:

I) Starch : - The main storage form of sugar in plants
- few side chains
- many glucose molecules linked together

II) Glycogen - Main sugar storage in animals
- Many side chains
- linked as for starch

III) Cellulose - structural (cell walls)
- long chains
- linkage between C atoms of adjacent chains sugars is different than I and II above
- no mammal can break this bond

NEUTRAL FATS, STEROIDS & PHOSPHOLIPIDS

- Large molecules, insoluble in water
- long term storage for energy (more efficient spacewise than glycogen or starch)
- vegetable oils, animal fats etc.

STRUCTURE: - A glycerol (3 Carbon) backbone with 3 fatty acids attached.
This is a Neutral Fat
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Phospholipids - the third fatty acid group is replaced by a phosphorous group
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- This makes the phospholipid molecule polar
- it can dissolve in water


Saturated and Unsaturated Fats :
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Saturated:
- all Carbon atoms have 2 Hydrogen atoms
- makes it a solid at room temperature
- lard, butter, animal fats

H H H H H H
C-C-C-C-C-C-H
H H H H H H

Unsaturated:
- Not all Carbon atoms have 2 Hydrogen atoms attached
- makes them a liquid at room temperature
- olive oil, corn oil, palm oil etc.

H H H H H
C-C=C-C-C=C=C-C-H
H H H H H

Monounsaturated:
-1 Carbon atom not saturated

Polyunsaturated:
- Many double bonds
- fewer hydrogens

Steroids: 4 Carbon rings (5 or 6 carbons) in each ring fused together
- related to cholesterol
- used as sex hormones
- constructed from cell membranes
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PROTEINS                          AMINO ACIDS
- Proteins are chains of Amino Acids 
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The R - group can vary from a a single Hydrogen atom (H) to a complicated ring structure

Peptide Bond - the bond linking 2 amino acids forming a Dipeptide
- H2O given off (dehydrolysis) to form this bond

[image: image10.png]



H2O is removed - bond between C and N forms
A PEPTIDE BOND

2 Amino acids linked together -- Di peptide
3 Amino acids linked together -- Tri peptide
Many Amino acids linked together -- Poly peptide
(30 to 30,000 amino acids)

 PRIMARY, SECONDARY, TERTIARYY & QUATERNARY STRUCTURE

This simple chain is called the primary structure of a protein. It is simply the order of amino acids.


DRAW PICTURE HERE
Secondary Structure:

- Hydrogen bonds form between the H on the Amino group and the =O in the acid group of close amino acids to twist the first structure into a spiral.


DRAW a beta sheet here
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this is a ________________


Secondary: (coiling due to H bonds)


Tertiary Structure:

- The spiral strand folds into a specific shape, due to various kinds of bonds between 'R' Groups.
- Gives the protein its specific function
-Spiral 2 structure=Spiral Secondary Structure
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Quaternary structure

- some proteins (fairly often) are actually 2 or more molecules (tert. structure) joined to form a functional protein

eg) Insulin - 2 subunits (poly peptides)
Hemoglobin - 3 subunits
Collagen - 3 helical subunits coiled together

Denaturing:
- loss of protein's tertiary structure by breaking R group bonds
- protein loses function, becoming useless
- heat, chemicals, pH
- egg white cooked
- heavy metals (mercury, lead etc.) bind preferentially with the S in Cystine, breaking the tertiary structure.




 FUNCTIONS OF PROTEINS

- polymers of amino acids
- have 2 major functions
I) Structural
- large proteins are important
- muscle, tendon, cartillage, hair etc.
Keratin -- hair, nails
Collagen -- cartilage, tendons
Actin, Myosin -- muscle tissue

II) Enzymes
- very important
- are Catalysts:
-speed up reactions, and allow to happen at a lower temperature
- therefore control all cell activity


NUCLEIC ACIDS
Hereditary material 
A. Deoxyribonucleic acid: DNA, master molecule, stores hereditary information

B. Ribonucleic acid: RNA, template copy 
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[Nucleotides]: monomers of nucleic acids.

All nucleic acids consist of many nucleotides bonded together.

1. Sugar: 5-carbon ribose or deoxyribose 

2. Phosphate group 

3. Nitrogen base 



DNA Nucleotides 

a) Sugar = deoxyribose

b) Double helix form: two intertwined chains (double stranded)

Specific base pairing, complementary 

Guanine (G) - Cytosine (C)

Adenine(A) - Thymine (T)

RNA Nucleotides
a) Sugar = ribose 

b) Uracil (U) replaces thymine (T) in RNA 

Uracil (U) - Adenine (A)

Guanine (G) - Cytosine (C)

c) Single stranded helix 

Name__________________________________per___________Active Reading Quiz Chapter 4 Carbon and the Molecular Diversity of Life pg 58-67
4.1

What is the branch of chemistry that specializes in the study of carbon compounds? Pg 58

4.2

Carbon would have to donate or accept _______ electrons to complete its valence shell and become an ion. Pg 59

What is a hydrocarbon?pg 61 

What is an isomer and what are the different types of isomers? Pg 62

4.3

What is a functional group? Name the six most important functional groups and draw a picture to help you remember what they look like. Pgs 63-65

What is ATP and why is it important? pg 66

Draw the structures of all six functional groups and label.

	
	
	
	
	
	


Chapter 5 The Structure and Function of Macromolecules pgs 68-91

5.1

What is a polymer? p68

What are the “building blocks” of polymers? 68

What is a condensation reaction or dehydration reaction? 68

What is hydrolysis? 69

5.2

What is a carbohydrate? 69

What are the differences between mono, di, and polysaccharides? 70-71

Animals store a polysaccharide ____________ while plants  store _____________p 72
5.3

This group of compounds has little or no affinity for water and is made up of fats 74-75 

Phospholipids have a hydrophilic _________and a hydrophobic _________p 76

_______________ are lipids characterized by a carbon skeleton consisting of four fused rings. 77

5.4

_______________ proteins regulate metabolism by acting ______________, chemical agents that speed up chemical reactions.  77

The monomer of Enzymes and proteins are ___________   _____________ or organic molecules possessing both carboxyl and amino groups. 78

The covalent bond resulting from the joining of two or more amino acids is called a _____________ bond. 80

What are the four levels of protein structure? 82-83

What happens during denaturation? 84-85

T/F an enzyme can become renatured. 85 

5.5

What is the monomer of nucleic acids? 87 

The Pyrimidines are: _____________                    ________________, and _______________

Name of evaluator___________________
Groups 1 & 2 evaluate Groups 3 & 4.  Groups 3 & 4 evaluate Groups 1 & 2.

Group 1 Carbohydrates
· What is the monomer for this class of biomolecules?

· What is the difference between mono, di, and polysaccharides?

· Be able to show the basic structure of the monomer.

· Be able to show a condensation and hydrolysis reaction.

· What are the similarities and differences between glycogen and starch?

· What are the similarities and differences between cellulose and chitin?

· Be able to define and explain all vocab. from your section.

Be sure to use a visual aid(s) and make sure everyone participates.
2  1  0

Presenters are prepared

3  2  1  0
Presenters know what they are talking about

2  1  0

Presenters have good voice projection

2  1  0

Presenters are able to pronounce words correctly

3  2  1  0
Presenters use the time allotted

2  1  0

Presenters visual aids are easy to read 

2  1  0 
Presenters visual aids make sense and are helpful

2  1  0 
All presenters participate

2  1  0

Presenters are able to answer questions from audience members

________20 points

Group 2  Proteins

· What is the monomer for this class of biomolecule?

· Be able to show the basic structure of the monomer.

· What are some examples of this biomolecule?

· Be able to show a condensation and hydrolysis reaction

· What are the characteristics of each level of structure?

· Be able to define and explain all the vocab. from your section.

Be sure to use a visual aid(s) and make sure everyone participates.
2  1  0


Presenters are prepared

3  2  1  0

Presenters know what they are talking about

2  1  0


Presenters have good voice projection

2  1  0


Presenters are able to pronounce words correctly

3  2  1  0

Presenters use the time allotted

2  1  0


Presenters visual aids are easy to read 

2  1  0 

Presenters visual aids make sense and are helpful

2  1  0 

All presenters participate

2  1  0


Presenters are able to answer questions from audience members

________20 points
Name of evaluator___________________

Groups 1 & 2 evaluate Groups 3 & 4.  Groups 3 & 4 evaluate Groups 1 & 2.
Group 3
Lipids

· What is the monomer for this class of organic molecules?

· What is the difference(s) between fats and oils, and saturated and unsaturated?

· What is the basic structure of a glycerol and a fatty acid?

· Be able to show a condensation and hydrolysis reaction.

· Show the basic structure of a phospholipid – you don’t need the structure of the phosphate and nitrogen group.

· What is the basic structure of a steroid?

Be able to define and explain all the vocab. from your section.
Be sure to use a visual aid(s) and make sure everyone participates

2  1  0

Presenters are prepared

3  2  1  0
Presenters know what they are talking about

2  1  0

Presenters have good voice projection

2  1  0

Presenters are able to pronounce words correctly

3  2  1  0
Presenters use the time allotted

2  1  0

Presenters visual aids are easy to read 

2  1  0 
Presenters visual aids make sense and are helpful

2  1  0 
All presenters participate

2  1  0

Presenters are able to answer questions from audience members

________20 points

Group 4  Nucleic Acids
· What is the monomer for this class of biomolecule?

· What are some examples of this biomolecule?

· What are the similarities and differences between those examples?

· What is the function  of nucleic acids?

· Be able to show the structure of nucleic acids.

· Be able to define and explain all the vocab. from your section.

Be sure to use a visual aid(s) and make sure everyone participates.

2  1  0

Presenters are prepared

3  2  1  0

Presenters know what they are talking about

2  1  0

Presenters have good voice projection

2  1  0

Presenters are able to pronounce words correctly

3  2  1  0

Presenters use the time allotted

2  1  0

Presenters visual aids are easy to read 

2  1  0 

Presenters visual aids make sense and are helpful

2  1  0 

All presenters participate

2  1  0

Presenters are able to answer questions from audience members

________20 points

NOTES/ concerns/questions
Bio 2
Chapter 4 & 5 Test Ready Sheet

· Understand the difference between organic and inorganic molecules

· Know and be able to recognize all of the functional groups 

· Know the monomer for each of the four biomolecules

· understand a condensation and hydrolysis reaction for each biomolecule

Carbohydrates

· Know the difference between mono, di, and polysaccharides and give examples

· Understand and be able to draw the basic structure

· Know the difference between starch and glycogen, cellulose and chitin

Lipids

· Know the structure of glycerol and fatty acids, and how they make triglycerides

· Know the difference between saturated and unsaturated

· Understand the difference between fats and oils

· Know the structure and purpose of phospholipids

· Know the basic structure of a steroid

Proteins

· Know and be able to draw the formation of a peptide bond

· Understand what denaturing is and how it happens

· Realize what makes all amino acids the same, and what makes them different

· Know examples of proteins and their functions

· Know the 4 levels of structure – characteristics and bonding

Nucleic Acids

· Understand the components of a nucleotide, and how they’re put together

· Know the complimentary base pairing system

· Understand the similarities and differences between DNA and RNA, and how they work together

· Know purines and pyrimidines

· Know the basic structure of ATP and its function
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