Biology Review Notes

· Biology is the study of living things and their surroundings

· Organisms = a living thing (plant, animal, fungus, bacteria, etc) that possesses the characteristics of living things

· Characteristics of Living Things:

· RAREHOG!
· All organisms must be able to reproduce offspring
· All organisms must be able to adapt to their environment

· All organisms must be able to respond to the their environment

· All organisms need energy (ATP)

· All organisms must maintain homeostasis (BALANCE) with their surroundings

· All organisms are ordered and organized

· All organisms grow and develop over their lifetime (Metamorphosis = type of development, where an organism makes a very big change in shape or form , 

example = tadpole turns into a frog; caterpillar turns into a butterfly)
· All organisms contain genetic material (DNA)

Reproduction
· Asexual Reproduction =  involves only 1 parent dividing its DNA and cellular parts to make an identical offspring, example = bacteria!

· Sexual Reproduction =  involves 2 parents, each contributing half of the DNA for the new organism ( PROVIDES FOR GENETIC VARIATION AMONG INDIVIDUALS IN A POPULATION!

Adaptation

· Adaptation =  physical change that arises in an organisms over time through the process of evolution. Adaptations can be physical (webbed feet for ducks to swim) or behavioral (changing colors to blend into the surrounding like a chameleon)

· Animals adapt (thick, white fur for polar bears), but plants also adapt (thorns for protection).

Homeostasis

· Homeostasis = an organisms remaining constant in a changing environment, maintaining a a stable internal environment
· Every organism tries to regulate their internal environment (Chemicals, enzymes, temperature, etc.) to their external environment.
· Example = Body temperature of humans = 98.6°; too cold is bad so we shiver to generate more body heat. Too hot is bad so we sweat to release body heat.
Scientific Method

· Independent variable = the part of the experiment that is changed or manipulated by the experimenter in the beginning

· Dependent variable = the part of the experiment that is measured as results in the end

· Constants = conditions in the experiment that are kept the same between all of your groups

· Control Group = group that is not treated with the independent variable; all results are compared to this group

· Experimental Group = group that is treated with the independent variable; can be multiple experimental groups in the same experiment

· Hypothesis = educated guess as to the answer to a scientific problem based on observations; must be testable

ECOLOGY

· Biotic factors = living parts of the environment (i.e. living organisms)

· Abiotic factors = non-living parts of the environment (i.e. water, sunlight, soil pH, temp., etc.)

· Symbiotic Relationships = two organisms of different species living together 

· Mutualism = relationship where both species benefit (+,+)

· Commensalism =  relationship where one species benefits, while the other is unaffected (+, /)

· Parasitism = relationship where one species benefits, while the other is harmed (+,-)

· Autotroph = organism that must make its own food (i.e. plants through photosynthesis!)

· Heterotroph = organism that cannot make its own food and feeds on other things (Ex. Animals)

· Herbivore = animal that eats only plants

· Carnivore = animal that eats only other animals

· Omnivore = animal that eats both plants and animals

· Decomposer = organisms that break down once living things and recycle the nutrients to the soil ( BACTERIA AND FUNGI!)
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Food Chains, Food Webs, Ecological Pyramids
· Autotrophs begin all food chains, food webs, and ecological pyramids because they have 100% of the energy available due to the fact that they are producers and make their own food through photosynthesis. Their energy comes directly from the sun!
· Food chains show simple feeding relationships between organisms. WHO EATS WHO? 
· Food webs show ALL of the possible feeding relationships in a given area. WHAT DOES EVERYONE EAT?
· Ecological pyramids show how energy and numbers of organisms decreases as you move up each trophic (feeding) level.
· An arrow in a food chain or food web means “IS EATEN BY”
Carbon Cycle

· Plants remove carbon dioxide (CO2) from the environment through photosynthesis

· Plants and animals put carbon dioxide back into the environment through cellular respiration.

· Humans burn fossil fuels which releases an extraordinary amount of carbon dioxide back into the environment.

Organic Compounds

Carbohydrates
· Made of Carbon, Hydrogen, Oxygen in a 1:2:1 ratio

· Building Blocks: Monosaccharides (single sugars like glucose, C6H12O6)

· Function: Short term, immediate energy storage

· Lab Test: Iodine or Lugol’s Solution ( changes from amber/red to blue/black when exposed to starchy carbohydrates like a potato

 Lipids

· Made of Carbon, Hydrogen, Oxygen 

· Building Blocks: Fatty acid chains and glycerols

· Functions: Long term energy storage AND structure in cell membranes (phospholipids!)

· Lab Test: Brown Paper Bag Test ( if foods contain lipids, a translucent mark will be left on the brown paper bag

Proteins

· Made of Carbon, Hydrogen, Oxygen, and Nitrogen

· Building blocks: Amino Acids

· Functions: 1.) Structural support in body (MUSCLES!), 2.) Structures in cell membranes for cell transport (Facilitated diffusion and Active Transport), 3.) ENZYMES, 4.) Expression of DNA

· Lab Test: Biurets Reagent

Nucleic Acids

· Made of Carbon, Hydrogen, Oxygen, and Phosphate

· Building Blocks: Nucleotides

· Function: Storage of Genetic Material 

· DNA and RNA
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ENZYMES
· Specialized proteins in the body

· Speed up chemical reactions in the body by breaking down substrates

· All enzymes end in –ASE

· Enzymes break down specific substrates. Each enzyme fits with its substrate like a lock and key.

· Enzymes work at specific temperatures and specific pH ranges. 

· If enzymes are pushed out of that temperature and pH range, they can become denatured or non-functioning

· Example: LACTASE is an enzyme that breaks down the milk sugar called lactose.

CELLS and CELL ORGANELLES

· Cell Theory:

· 1. All living things are made of cells.

· 2. All cells come from pre-existing cells.

· 3. Cells are the basic unit of organization for all living things.
· Prokaryotic Cells

· Small, primitive (older) cells 

· Have NO nucleus and NO organelles
“PRO means NO”
· Prokaryotic cells still have DNA, its just not contained within the nucleus

· BACTERIA are prokaryotic

· Eukaryotic Cells

· Advanced cells

· Have a TRUE nucleus and TRUE organelles

· Plants, Animals, Fungi, and Protists all have eukaryotic cells

· Unicellular: organism made of only 1 cell,  like BACTERIA!

· Multicellular: organism made of more than 1 cell, like plants and animals

· Cell Organelles in Eukaryotic Cells

· Plasma Membrane: semi-permeable structure around ALL cells that determines what enters and exits the cell
· Cell Wall: structure found in only plant cells that provides extra layer of support and protection

· Cytoplasm: clear, gel like fluid inside of all cells 

· Ribosomes: site of protein synthesis; where proteins are made; look like small dots

· Endoplasmic Reticulum: folded membrane system where chemical reactions take place

· Vacuole: storage organelle where materials are stored for the cell

· Lysosome: digests old and worn out cell parts; contains enzymes

· Mitochondria: site of cellular respiration in plant and animal cells; where energy (ATP) is made in the cell

· Chloroplast: site of photosynthesis in plant cells; where glucose is made for the plant

· Nucleus: control center of the cell; contains the DNA of eukaryotic cells

· Flagella: whip-like tail projection that is used for movement in some protist cells
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Cilia: short, hair like structures used for movement in some protist cells

· PLANT CELLS
· Have chloroplasts (PHOTOSYNTHESIS!)  and cell walls; animal cells do NOT

· Vacuoles in plant cells are enlarged for water storage

· Usually rectangular or square in shape

· When dividing, plant cells have to form a cell plate to form the new cell wall structure.
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ANIMAL CELLS
· DO NOT have cell walls or chloroplasts

· Have centrioles for cell division

· Have lysosomes

· Usually spherical in shape

Cell Transport

· The plasma membrane is a semi-permeable structure that allows only certain materials to enter and exit the cell.  The plasma membrane helps to maintain HOMEOSTASIS or BALANCE for the cell
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The membrane is made of 2 layers of phospholipids and there are proteins embedded throughout to allow specific substances to pass through

· Passive Transport:

· Moves substances down the concentration gradient

· Moves substances from an area of HIGH concentration (MORE) to LOW concentration (LESS)

· Requires NO energy (ATP) from the cell because
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Diffusion, Osmosis, Facilitated Diffusion (With the help of a protein channel)

· Active Transport

· Moves substances against the concentration gradient

· Moves substances from an area of LOW concentration (LESS) to HIGH concentration (MORE)

· Requires energy (ATP) from the cell 

· Active transport REQUIRES A PROTEIN!
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OSMOSIS: diffusion of water from an area of HIGH concentration of water to an area of LOW concentration of water. Water will always travel from a Hypotonic solution to a Hypertonic solution. Water chases salt!
CELL ENERGY

[image: image10.emf]PHOTOSYNTHESIS

· Plants (AUTOTROPHS) go through this process to produce their own food (GLUCOSE!)
· Occurs in the chloroplasts of the plant leaves
· Plants need carbon dioxide, water, and sunlight 
· Plants produce glucose (C6H12O6) and Oxygen
· CO2 + H2O + sunlight ( C6H12O6 + O2
· Chlorophyll is light catching pigment that absorbs sunlight. Absorbs Red and Blue colors of light best for photosynthesis. Chlorophyll does NOT absorb green light.
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CELLULAR RESPIRATION

· ALL LIVING ORGANISMS go through this process to produce energy (ATP!)
· Occurs in the mitochondria of the cell (MIGHTY MITOCHONDRIA!)
· C6H12O6 + O2 ( CO2 + H2O + ATP
· Aerobic Respiration produces more ATP than anaerobic respiration because oxygen is present.
· Anaerobic respiration = fermentation ( YEAST! 
BIOMOLECULES AND CELLS
· Cell membranes are made up of phospholipids, which are a type of lipid.

· Cell walls are made of cellulose, a carbohydrate.

· Proteins are made in the ribosomes (and the rough ER).

· Lipids are made in the smooth ER.

· DNA, which is a nucleic acid, is stored in the nucleus.

· RNA, which is a nucleic acid, is used in protein synthesis. mRNA carries the genetic code from the nucleus to the ribosome. At the ribosome, tRNA brings in the amino acids which link together to build the protein.

MITOSIS

· Mitosis occurs for three reasons: Growth, Repair, and Asexual Reproduction

· Mitosis only involves one parent

· Mitosis produces two identical daughter cells that are diploid (two copies of each gene)

· In humans, a diploid cell has 46 chromosomes
· Cell Cycle: Interphase- Mitosis- Cytokinesis (IPMATC) 
· Interphase: DNA and organelles are copied/replicated.

· Prophase: DNA is would up into chromosomes, centrioles move to opposite sides of the cell, nuclear membrane disappears, spindle fibers form

· Metaphase: Chromosomes line up at the middle (equator) of the cell

· Anaphase: Chromosomes are pulled apart to opposite ends of the cell

· Telophase: Cleavage furrow (animal cells) forms and nuclei are formed

· Cytokinesis: Cell splits
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MEIOSIS
· [image: image14.png]Deoxyribonucleic Acid (DNA)
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Meiosis occurs only to produce sex  cells, or gametes


MALES = SPERM


FEMALES = EGGS

· Gametes only have one copy of each gene and are called haploid (half the amount of DNA)

· In humans, a haploid cell has 23 chromosomes

· Meiosis produces four DIFFERENT daughter cells that are haploid.

· The cells made from Meiosis are unique due to crossing over. In crossing over, parent chromosomes “criss-cross” and trade DNA. 

[image: image2.emf]
·  When a male and a female gamete combine through fertilization, a diploid zygote is made. They get 1 gene from mom and one from dad.

· Humans have 23 pairs of chromosomes in each cell. This means that they have 46 chromosomes total in each cell.
· The 23rd pair of chromosomes is called sex chromosomes. 


FEMALE = XX



MALE = XY
[image: image15.emf]GENETICS
· The father of genetics is Gregor Mendel. He studied traits in pea plants.

· Mendel had 3 laws:

· Two genes for every trait
· One gene from mom and one from dad

· Dominant beats recessive

· Genotype: letter or genes you have for a trait (ex: TT, Tt, tt)

· Phenotype: how genes make you look (ex: brown hair, normal height)
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Homozygous: has 2 sets of the same genes for a trait (TT or tt)

· Homozygous Dominant: 2 dominant genes (TT) 


· Homozygous Recessive: 2 recessive genes (tt)
· Heterozygous: has 2 different genes for a trait (Tt)

· Alleles: different forms of the gene (ex: T or t)

· Sex-Linked Traits: gene on X chromosome, show it raised (as an exponent)

· Males are more affected with sex linked traits because they only have

1 X chromosome and their Y chromosome lacks the genetic traits to cover 

up the affected X chromosome.

· Blood types are also genetic and can be predicted.

	Blood Type
	Genotype

	A
	IA IA ; IA io

	B
	IB IB ; IB io

	AB
	IA IB

	O
	io io
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DNA
· DNA stands for Deoxyribonucleic Acid
· The structure of DNA was discovered by Watson and Crick.
· DNA is the shape of a double helix ( which is a spiral staircase or twisted ladder)
· In eukaryotes, DNA is stored in the nucleus
· DNA is made up of repeating nucleotides. Each nucleotide is made up of deoxyribose sugar, a phosphate, and a nitrogen base. 

· The four nitrogen bases in DNA are adenine (A), thymine (T), guanine (G), and cytosine (C).



A pairs with T
 
G pairs with C

· REMEMBER: AT THE GOLDEN CORRAL! 
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· DNA Replication is where DNA copies itself. 
· Replication is semi-conservative meaning that each new DNA strand is half old and half new.
PROTEIN SYNTHESIS
DNA   →   mRNA  →   PROTEIN

· RNA, or ribonucleic acid, is made of ribose sugar, a phosphate, and a nitrogen base.
· The four nitrogen bases in RNA are adenine (A), uracil (U), guanine (G) and cytosine (C).
A pairs with U 

G pairs with C
· In protein synthesis, DNA cannot leave the nucleus. A type of RNA, called Messenger RNA, (mRNA), is a copy of the DNA code that leaves the nucleus and is carried to the ribosome, where protein is made. The process where the mRNA is made in the nucleus is called transcription.
· Every 3 nitrogen bases or letters on an mRNA molecule is called a codon. Every codon codes for one amino acid.
· Once at the ribosome, the mRNA codons tell the cell what amino acids are needed to make a protein. This is called translation.
· Another type of RNA known as Transfer RNA (tRNA) carries amino acids to the ribosomes.
· The protein that is made from the DNA code determines a person’s physical appearance, or phenotype.
[image: image19.jpg]XB x®

o
x®x®| XX
By | Py

172 of o fomales il bo carriors
172.f th females will oo normal

112 of he males i be nomal
112 of the moles will be colorblind




[image: image20.emf]
EVOLUTION

ADAPT:  SURVIVE:   REPRODUCE
· The father of Evolution was Charles Darwin.

· Natural Selection describes that an organism best adapted to its environment will be most successful (the survival of the fittest)

· Common Ancestor: If living organisms share similar traits or sequences of DNA, proteins, amino acids, etc. then that likely means they have evolved from a common ancestor.

1: Anatomy: animals with similar anatomy may be closely related.

[image: image21.emf]2: DNA: animals with similar DNA may share a common ancestor

CLASSIFICATION
6 Kingdoms:

1: Archaebacteria

· Live in extreme environments



·  PROKARYOTIC cells

2: Eubacteria

· Normal, or common bacteria 



· PROKARYOTIC cells

3: Protista 

· Usually unicellular, eukaryotic cells

· Algae (plant like), protozoa (animal like), 

and slime molds (fungus like).

4: Fungi 

· Molds, fungi, mushrooms; 



· DECOMPOSERS 




· HETEROTROPHS 

5: Plants

· Green, Chloroplasts, photosynthesis, producer, EUKARYOTIC cells, multicellular

6: Animals

· Need oxygen, cellular respiration, multicellular, EUKARYOTIC cells

· Linnaeus is the father of taxonomy.
· Taxonomy is the classification of organisms into groups by similarities
· 7 Taxonomic Branches: Kingdom, Phylum, Class, Order, Family, Genus, Species

· Keep Pretty Clean or Feet Get Smelly OR King Phillip Came Over For Good Spaghetti

· Binomial Nomenclature: every animal has a two part name: genus and species
· Scientific Name: Genus species (ex: Homo sapiens)
· Remember in a dichotomous key, always start at number one!
PLANTS

· The site of photosynthesis in plants is the chloroplasts, which are found in the leaves of plants.

· Plants have stomata (tiny pores) on the underside of the leaf to take in CO2 and release O2.

· Plants use xylem to transport water for photosynthesis. Plants use phloem to transport food and minerals. The xylem and phloem are called vascular tissue.

· Angiosperm = Flowering/Fruiting plant ( “You would give a girl named ANGIE flowers!”

· Gymnosperm = Naked Seed/Cone plants ( “You would NOT give a guy named GYM flowers!”

· Non-Vascular Plants = Plants without a stem (MOSS)

· Vascular Seedless Plants = Plants that make spores (FERNS)

ANIMAL BEHAVIOR

· Innate behavior = behavior that is built into your DNA (ex: breathing)
· Instinct behavior = behavior that is not learned but takes steps (ex: turtle’s hatching from their shells)
· Learned behavior = behavior that is changed based on experience 
· Habituation = an animal becomes used to a stimuli (ex: squirrels and humans)
· Classical Conditioning = an animal associates one stimuli with a certain response (Pavlov’s dogs)
Also look over body systems notes (circulatory, digestive, skeletal, muscle, respiratory, and immune)
Interphase    Prophase     Metaphase    Anaphase     Telophase





REMEMBER: ALWAYS USE mRNA TO DETERMINE YOUR AMINO ACID!!!








