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Location within atom
Nucleus
Nucleus
Orbits in shell around
nucleus

Atoms
Smallest unit that can do

Charge
Positive
Neutral
Negative

Molecule
Two or more atoms join to

Relative size/mass
Large
Large
Small

Compounds
Different molecules join to

Sodium ring (Shells)
Maximum number of electrons in an orbital ring is 8
- Only 2 in the first small ring
Bonding - steal one to make 7 into 8 or give one away
o Changed atom is called an ion
Noble Gas – one whose outer shell has 8 electrons and
doesn’t need to lose or gain any
Bonding
Ionic bond = when one atom gains, one loses electron(s), but both become attracted to each other
- One gains a positive and one gains a negative charge
- Attractive force between them that hold them together (bond)
Neutral atom
Loss of Electron(s) = cations (+)
Gain of Electron(s) = anion (-)
Organic and Inorganic Compounds
Organic Compounds
- Contains carbon and hydrogen
- The food we eat is composed of organic
compounds such as fats, proteins and
carbs that supply and fuel us for energy
- Needed to build and repair cells in body

Organelles

-

Inorganic Compounds
Includes water, salts, inorganic acids
and bases, carbon dioxide and
bicarbonate soda
When dissolved in water, they separate
into charged ions and become
surrounded by water molecules

Organelle
Mitochondria

Chloroplast

Endoplasmic
Reticulum (ER)

Golgi Body

Ribosomes

Nucleus

-

-

Properties
Energy transformer/releaser
Wall made of double membrane
Found in plant and animal cells

Energy trappers
Disc shaped
Wall made of double membrane
– are interconnected by lamellae
- Sac like structures = thylakoids
- Inside is full with fluid = stoma
- Network of membranes
- Throughout the cytoplasm and in
contact with the cell and nuclear
membrane
Two types:
- Rough endoplasmic reticulum
(RER) – when ribosomes are
attached
- Smooth endoplasmic reticulum
(SER) – when no ribosomes are
present
- Stack of membranous savs of the
same thickness as ER
- Exhibit great diversity in size and
shape
- In animal cells, they are present
around the nucleus, 3 to 7 in
number
- In plant cells, many and present
scattered throughout the cell
called dictyosomes
- Made up of large molecules of
RNA and proteins
- Present either as free particles in
cytoplasm or attached to ER
- Also found stored in nucleolus
inside the nucleus
- Largest organelle seen clearly
when cell is dividing

Function
- Breaks down glucose to
release energy which gets
stored in the form of ATP
- Cellular respiration
How glucose releases energy
- In cytoplasm, glucose enters
cells (containing 6 atoms of
carbon)
- Broken down into two
Pyruvic acid molecules
(containing 3 atoms of
carbon)
In mitochondria
- Oxidised into CO2, H20 and
ATP
Seat of photosynthesis
- Production of sugar from
carbon dioxide and water in
the presence of sunlight
-

Provides internal framework
compartment and reaction
surfaces
- Transports enzymes and
other materials throughout
the cell
- RER is the site for protein
synthesis
- SER is the site for steroid
synthesis
Stores carbohydrates
- Synthesis and secretion as
enzymes
- Participates in
transformation of
membranes to give rise to
other membrane structure
such as lysosome,
acrosome, dictyosomes
- Synthesize wall element like
pectin and mucilage
- Site for protein synthesis

-

Maintains the cell in a
working order

-

Double layered membrane that
encloses nucleoplasm

Nucleolus

-

Cilia

-

Located inside the nucleus of
eukaryotic cells
Not surrounded by a membrane
Tiny little hair like structures
lining epithelial tissues
Beat and create a current in the
fluid in order to move in given
directions
The material within a living cell

Cytoplasm

-

-

Control of metabolism
Storage and processing of
genetic information
- Participates in cell division
to produce mitosis
- Participates in production of
gametes to produce meiosis
- Makes ribosomal subunits
from the proteins and
ribosomal RNA
Primary function
- To act as a sensor
Motile function
- Move materials over cell
surfaces
- Divides into the fluid
(cytosol) and intracellular
structures collectively
known as organelles

Chloroplast vs. Mitochondria
Chloroplast

Mitochondria

Similarities
They self-duplicate to produce more of their own kind without help of the nucleus
- Both contain their own DNA as well as their own RNA (protein synthesis)
- Contain their own hereditary molecule and ribosomes
- Termed semi-autonomous because they are incapable of independent existence even
though they have ribosomes and DNA
Differences
- Traps solar energy locking it into a
- Releases energy by breaking the
complex molecule through
complex molecule through respiration
photosynthesis
-

Microbodies
Small like sac structures bounded by their membranes
Properties
Lysosomes
- Present in almost all animal cells
and some non-green plant cells
- Performs intracellular digestion
by digesting food and helping in
nutrition of the cell
Peroxisomes

-

Parts of a Nucleus

Found in both plant and animal
cells
Participate in oxidation of
substrates resulting in the
formation of hydrogen peroxide

-

Features
Membranous sacs budded off
from golgi body
May be hundreds in single cell
Contains several enzymes
Materials to be acted upon by
enzymes enter the lysosomes
Contain a central core of
crystalline material called
nucleoid
Mostly spherical
Usually associated with ER

Nuclear
Membrane

Chromatin

-

Nucleolus

-

Double layered membrane is interrupted by large number of pores
Membrane is made up of lipids and proteins (like plasma membrane) and
has ribosomes attached on the outer membrane which make the outer
membrane rough
Pores allow the transport of large molecules in and out of nucleus
Membranes keep hereditary material in contact with the rest of the cell
Within the nuclear membrane there is a jelly like substance rich in proteins
In the karyolymph, fibrillary structures form a network called chromatin
fibrils, which gets condensed to form distinct bodies called chromosomes
during cell division
Number of chromosomes is fixed in an organism
During cell division chromosomes divide in a manner that the daughter cells
receive identical amounts of hereditary matter
Membrane less, spheroidal bodies present in all eukaryotic cells except in
sperm and algae
DNA, RNA, and proteins
Store house for RNA and proteins; it disappears during cell division and
reappears in daughter cells
Regulates the synthetic activity of the nucleus

Genetics
Trait
Allele
Characteristic that varies from individual to
Different possibilities for a given trait
another E.g. brown hair, blue eyes, tall, curly hair
E.g. traits have 2 alleles – one mother/one father
Genes – sequence of DNA that codes for protein and determines traits
Mendel’s Conclusion
1. Law of Segregation – two alleles for each trait separate when
gametes form; parents pass only one allele for each trait to offspring
2. Law of Independent Assortment – genes for different traits are
inherited independently of each other
Dominant
Makes the other trait that
shows if present;
presented by capital ‘R’
Recessive
Organism with a recessive
allele for a particular trait
which is exhibited when
dominant allele is not
present – only shows if
both alleles are present;
Presented by lower case ‘r’
Genotype
Phenotype
The genetic makeup of an organism
Physical characteristics of an organism
E.g. Tt, ss, GG, Ww
E.g. curly hair, straight hair, blue eyes
Homozygous
Heterozygous
Used to refer to an organism that has two
Used to refer to an organism that has two different
identical alleles for a particular trait
alleles for the same trait
E.g. TT or tt
E.g. Tt
Punnett Squares

Diagrams that show gene combinations that result from genetic cross and used to calculate
probability of inheriting a particular trait; the chance a given event will occur
Terminology
P1 = original parents
F1 = first generation
F2 = second generation
Incomplete Dominance
- Situation where one allele is not completely
dominant over another
E.g. red and white flowers are crossed and
pink flowers are produced
Cell Cycle
Autosomal Dominant
Trait carried on autosome; one parent must have
E.g. eye colour, tongue, curly hair

Autosomal Recessive
Need 2 copies of negative allele to show the trait
E.g. the allele will mask or over-ride the nothing

Muscle Contraction

Sarcomere
Found in the myofibril and is a functional unit that contracts divided to bands depending on the
arrangement of thick and thin fibres.
Resting Sarcomere
Contracted Sarcomere
- Each myosin head is energized and both
- Cycle repeats several times as long as
heads point away ‘cocked’ from the M line
Ca2+ concentrations remain elevated
- This requires energy that is obtained by
and ATP reserves as sufficient
breaking down ATP and makes them function
- These only remain elevated as long as
as ATPase (breaks down ATP)
action potentials continue to pass
- At the start of contraction, ADP and
along the t-tubules
phosphate remain bound to the myosin head

Neuromuscular Junction
Involves intercellular connection between the nervous system and skeletal muscle fibre. This
controls calcium release into the sarcoplasm. One axon may ‘talk to’ many muscle fibres but each
fibre only ‘hears from’ one axon (i.e. one NMJ)

Myofibril
Contractile element that runs length of muscle fibre

Sliding Filament Mechanism
The cross-bridge formation that occurs when filaments slide
past another and thick and thin overlap. The myosin forms the
cross bridge to actin by grabbing and pulling it in. Each grab
shortens the muscles and requires calcium and ATP to work.
Genotypes vs. Phenotypes
Genotypes
All 46 chromosomes and all the genes they carry
E.g. inheritable information in individuals
Antibodies
Antibodies are specific protein
molecules (called immunoglobulins)
that are produced against specific
antigens. The binding of an antibody
to its specific antigen leads to the
destruction of the target
antigen/organism. Plasma cells
produce antibodies; activated by B
lymphocytes.

Phenotypes
Physical expression of the genotype
E.g. behaviour, overall health

