REVIEW PACKAGE FOR BIOLOGY NYA FINAL EXAM
***Listed are the major concepts to focus on. There are subtopics and ideas you should know as well in addition.

LIFE

Know the characteristics (lectures 1 and 2). General terms like homeostasis, stimulus, and how organisms are classified.
Homeostasis: *not only temperature
Relatively stable equilibrium between independent elements. When org auto regulate and maintain their internal environment in a stable state.

Stimulus: condition or thing that triggers a certain reaction in the org.

A detectable change in the internal or external environment which causes a response.

Classification of organisms: 

Linnen classification system.

Dumb Kings Play Cards On Fat Green Stools.

Domain Kingdom Phylum Class Order Family Species

1. Cells 
2. Mobility 

3. Size 
4. Mode of nutrition 
    - phototroph (energy from light) and chemotrophic (Get energy from chemicals) 

    - Heterotroph (Carbon organic molecules) and autotroph (carbon by carbon dioxide)

MACROMOLECULES

Know the 4 major classes (Carbs, proteins, lipids, Nucleic acids)
The polymers are assembled by dehydration and broken down by hydrolysis

Carbohydrates: 

Saturated (max # of hydrogen bond), Unsaturated double bond and less # of hydrogen bond.
Storage example: Cellulose is a polysaccharides used for structure in plants. 

(Cellulose can’t be absorb in humans) 

Glycogen and starch polysaccharide used in storage in animals.
Chitin and cellulose Is a polysaccharide and is structural in plants 

No carbs in fungus.

Proteins: 

Function: Most of the work in cells and are required for the structure function and regulation of the body’s tissues and organs.

Enzymes carry thousands of chemical reactions that are carried out in cells.

Primary: The sequence of amino acids in a protein. Held together by peptide bonds, the number and sequence of amino acids that make up the protein.

Secondary: The coils and folds result from hydrogen bonds between repeating constituents of the polypeptide backbone. Shortens the chain and makes it more compact.
Third: Determined by interactions between R groups (differing group in amino acids) rather than interactions between back bone constituents (amino gp + carboxial gp)

Interactions between our groups inc hydrogen bonds, ionic bonds, hydrophobic interactions and vanderwalls interactions.

Quaternary structure: results when two or more polypeptide chains from one macro molecule. Collagen is a fibourus protein consisting in 3 polypeptides coiled like a rope. Hemoglobin is a globular protein consisting of 4 polypeptides 2alpha and 2 beta chains.

Lipids: 

Triglycerides are storage. 

3 fatty acid molecules and glyceride

Phospholipids are structural. 

(amphipathic both hydrophobic and hydrophilic doesn’t like water)
Assembled by dehydration, broken down by hydrolysis

Membrane composition:

Prokaryote cell:

No membrane bound organelles

Capsule, cell wall, plasma membrane = more resistance

Nucleoid

Pili as surface structure 

Flagella (mobility)

Animal cells:
Cilia outside plasma membrane (mobility)
Larger cell size

Double phospholipid bilayer, plasma membrane, Channel proteins 

Plant cells:
Cellulose cell wall, plasma membrane (semi permeable),
Carbs: Storage vs. Structural, types of bonding, examples (Starch, Glycogen, Chitin, Cellulose)

Lipids: Storage vs. Structural, biochemical properties, saturated vs. unsaturated (more double bods), examples (phospholipids, triglycerides, hormones, cholesterol). Overview of membrane composition.

Protein: Functions (general), primary, secondary, tertiary, quaternary structure and bonding for each. 

Primary: The sequence of amino acids in a protein. Held together by peptide bonds, the number and sequence of amino acids that make up the protein.

Secondary: The coils and folds result from hydrogen bonds between repeating constituents of the polypeptide backbone. Shortens the chain and makes it more compact.

Third structures: Determined by interactions between R groups (differing group in amino acids) rather than interactions between back bone constituents (amino gp + carboxyl gp)

Interactions between our groups incl. hydrogen bonds, ionic bonds, hydrophobic interactions and Vander walls interactions.

Quaternary structure: results when two or more polypeptide chains from one macro molecule. Collagen is a fibourus protein consisting in 3 polypeptides coiled like a rope. Hemoglobin is a globular protein consisting of 4 polypeptides 2alpha and 2 beta chains.

DNA vs RNA : Know the differences

DNA: double stranded. Has 4 amino acids, Adenine, thymine, Guanine and cytosine.

Gene functions to be preserved and transmited. To control various biological functions through the production proteins. Change structure is based on two nucleic acid DNA and RNA.
RNA: Single stranded. Has Adenine, Guanin, Uraacil, Cytosine.

Transcription: DNA ( RNA carried out by RNA polymerase

Translation done by ribosomes (mRNA ( polypeptide)

Sugar deoxyribose in DNA and ribose in RNA phosphate group nitrogenous base one of five possible basis in DNA the nucleic acid of chromosomes for nitrogenous bases are found adenine guanine cytosine and thymine are in a consists of similar basis except Urecil replaces thymine DNA is a double helix molecule that is it is similar to a spiral staircase or twisted

Know the main organelles, nucleus, mitochondrion, chloroplast

Nucleus: Held by a double membrane. Houses all DNA, 

Nucleoid not membrane bound, no true nucleus, location of found DNA

Mitochondrion: Cellular respiration, Metabolic process using oxygen to drive the generation of ATP by extracting energy and fats.
Chloroplasts: Found in plants and algae. Site of photosynthesis. Converts solar energy to chemical energy by absorbing sunlight.

Mitosis/Meiosis: Know the reason for each, ploidy of daughter cells, at what stage crossing over happens in meiosis. 
Homologous chromosomes have same genes but potentially different versions.

Sister chromatids are exact copies.
Mitosis: Asexual reproduction. One parent produces genetically identical offspring. 

Meiosis: Sexual reproduction. Two parents give rise to offspring that have unique combinations of genes inherited from the two parents.
Crossing over: happens in prophase.

Dominance/recessive. Know what these terms mean. Be able to calculate a probability (AND vs. OR) see lecture slides.

Calculate ratios: and is X (multiply) and is + (addition)
ECOLOGY: KNOW AND UNDERSTAND what the following mean:

Species richness: is the total number of different species in the community
Relative abundance: is the proportion each species represents of the total individuals in the community

Allopatric speciation 

geographic separation of populations restricts gene flow.
Sympatric speciation 

a new species can originate in the geographic midst of the parent species.
Primary succession:

Occurs where no soil exists when succession begins such as a volcanic island or the moraine left behind as a glacier retreats. 

Initially, only autotrophic prokaryotes and heterotrophic bacteria and protist may be present.

Secondary succession:

Begins in an area where soil remains after a disturbance • Herbaceous species grow first, from windblown or animal-borne seeds. 

Woody shrubs replace the herbaceous species, and they in turn are replaced by forest trees.

Different types of isolation (time, space, gametic)
Convergent evolution 

Some similar mammals that have adapted to similar environments

Some have evolved independently from different ancestors 

Convergent evolution does not provide information about ancestry

Divergent evolution 

The accumulation of differences between groups which can lead to the formation of new species

Genetic drift

affects the genetic makeup of the population but, unlike natural selection, through an entirely random process.

at small population sizes may occur as a result of two situations: 

1. Bottleneck effect 

2. Founder effect

The bottleneck effect

occurs when the numbers of individuals in a large population are drastically reduced by a disaster.
By chance, some alleles may be overrepresented and others underrepresented among the survivors. 

Some alleles may be eliminated altogether. 

Genetic drift will continue to change the gene pool until the population is large enough to eliminate the effect of chance fluctuations.
Founder Effect

Occurs when a few individuals become isolated from a larger population 

Can affect allele frequencies in a population 

Small fraction of a population establishes a new colony, they bring with them only a small fraction of the genetic variability in the original population

Gene flow 

consists of the movement of alleles among populations 

Alleles can be transferred through the movement of fertile individuals or gametes (for example, pollen)

Be able to do a simple Hardy Weinberg EQ problem
PROTISTS:

Know cell wall composition (if any), mode of nutrition, names of what they use for feeding.
Protists are eukaryotic organisms that cannot be classified as a plant, animal, or fungus.
They are mostly unicellular, but some, like algae, are multicellular. 
Kelp, or 'seaweed,' is a large multicellular protist that provides food, shelter, and oxygen for numerous underwater ecosystems.

PLANTS:

Know 4 main classes. Those with vascular tissue, those with seeds (naked vs protected)
Know the modes of fertilization and when they apply (sperm swim, wind, animals)
Non-Vascular

1. Bryophytes (mosses)

· Relies on diffusion for nutrient and water uptake.

· Anchored by Rhizoids (not true roots)

· No true leaves

· Have a waxy cuticle and stomata for

Vascular 

2. Seedless vascular (ferns) 

3. Gymnosperms (conifers)

4. Angiosperms (flowering plants) 

PHOTOSYNTHESIS:

The purpose is to make sugar from light energy and CO2
Use the energy of light to convert carbon dioxide and water into the simple sugar glucose
During this process oxygen gas is released.
ANIMALS: Know the general reproductive modes (internal vs external fertilization)
EUKARYOTIC CELL: ***EVOLUTION
Know how the mitochondria and chloroplast came from a prokaryotic ancestor.
evolved from engulfed prokaryotes that once lived as independent organisms. At some point, a eukaryotic cell engulfed an aerobic prokaryote, which then formed an endosymbiotic relationship with the host eukaryote, gradually developing into a mitochondrion. Eukaryotic cells containing mitochondria then engulfed photosynthetic prokaryotes, which evolved to become specialized chloroplast organelles.
ECOLOGY (Continued) Know relationships: mutualism, commensalism, symbiosis.
Mutual symbiosis: (+/+) Interspecific interaction where both species benefit. 

Mutualism can be.
1. Obligate where one can’t live without the other.

2. Facultative where both can survive alone.

Commensalism:

This is where one species benefits and the other is not affected. E.I A spider web on a tree, the spider will benefit the tree is unaffected.

Symbiosis:

Any intimate or long term association between two or more species.
Different types pf symbiosis

1. Parasitism (+/-)

2. Commensalism (+/0)

3. Mutualistic symbiosis (+/+)
Mimicry (batesian vs Mullerian)

Batestan mimicry: is when one prey species gains protection by mimicking the appearance of another. 

In batesian mimicry a palatable or harmless species mimics an unpalatable or harmful model.

Mullerian mimicry: 
is when two or more species resemble each other. The animal mimics the attributes of a poisonous creature when it actually is poisonous itself. 

Preditors will quickly adapt by avoiding the particular appearance.

Niches: (realized vs fundamental)

Realized niche is the niche an organism actually occupies in the presence of competition.
Fundamental niche is the potential ecological niche for an organism. The niche the organism would occupy if there was no competition.

