
Bio Study Guide for Final Exam


· Use cellular evidence (e.g., cell structure, cell number, cell reproduction) and modes of nutrition to describe the six kingdoms (Archaebacteria, Eubacteria, Protista, Fungi, Plantae, Animalia).  (MCAS standard 2.3, Chapter 18-3, Figure 18-12)
[image: ]

· Compare and contrast a virus and a cell in terms of genetic material and reproduction. (MCAS standard 2.8, Chapter 19)
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· [image: ]Describe the basic structure (double helix, sugar/phosphate backbone, linked by complementary nucleotide pairs) of DNA, and describe its function in genetic inheritance.  (MCAS standard 3.1, Chapter 12-1).

[image: ]


· DNA nucleotides are made up of a phosphate, a deoxyribose sugar, and a nitrogenous base. 
· DNA nucleotides have 4 bases: Adenine (A), Thymine (T), Cytosine (C), and Guanine (G).
· Complimentary base-pairing: A always goes with T, and C always goes with G, they will therefore occur in equal numbers in a DNA sample, this is Chargaff’s rule.  (for more info check this page out - http://www.bio.miami.edu/~cmallery/150/gene/chargaff.htm). 
· The DNA structure consists of two chains of nucleotides linked together.  The nucleotide chains run in opposite directions, this is called anti-parallel.

RNA vs. DNA
	
	RNA
	DNA

	Nitrogenous bases
	A, U, C, G
	A, T, C, G

	Sugar
	Ribose
	Deoxyribose

	Size
	Single stranded
	Double stranded




· [image: ]Describe the basic process of DNA replication and how it relates to the transmission and conservation of the genetic code. MCAS standard 3.2, Chapter 12-2)  

· DNA replication happens during S phase of the cell cycle.
· There are 2 important enzymes to know:
· Helicase: Unwinds (or unzips) the DNA strand, opening it up for DNA polymerase
· DNA Polymerase: matches up each base, A with T and C with G
· After replication you have 2 strands of DNA, each with one new “side” and one old “side” of the ladder. (this is called DNA conservation).
· Answer this:  WHY does DNA replication happen?




· Explain the basic processes of transcription and translation, and how they result in the expression of genes. Distinguish among the end products of replication, transcription, and translation. (MCAS standard 3.2, Chapter 12-3)

· Each gene on your DNA codes for a protein.  (*remember, amino acids form proteins)
· DNA cannot leave the nucleus, so we need a way to carry the instructions from the nucleus to a ribosome to make the protein.
· We do this in 2 steps:
· Step 1:  Make a strand of RNA to carry the instructions out of the nucleus. This is transcription.
· Step 2: “Read” the RNA and link amino acids in the correct sequence according to the DNA instructions. This is translation.

· Transcription occurs during the G phases of the cell cycle.
· There is 1 enzyme that you need to know:
· RNA Polymerase: unwinds the DNA strand, matches up the bases to form an RNA strand.  This is mRNA.

[image: p98]

· mRNA leaves the nucleus, attaches to a ribosome and begins translation.
· The ribosome is made of 2 units of special RNA, called ribosomal RNA or rRNA, that come together to “read” the mRNA.
· The rRNA reads the mRNA in groups of three nucleotides at a time.
· Each group of 3 nucleotides is called a codon.
· Each codon represents 1 amino acid.
· We use a codon chart to decipher what amino acid goes with each codon.
· For each codon, an amino acid is delivered by a third type of RNA called transfer RNA, or tRNA. As each codon is read and another amino acid dropped off, the amino acid chain grows, forming a polypeptide.



Label the diagram below with the following terms: mRNA, rRNA, tRNA, amino acid, and codon 
[image: ]


· Explain how mutations in the DNA sequence of a gene may or may not result in phenotypic change in an organism. Explain how mutations in gametes may result in phenotypic changes in offspring. (MCAS standard 3.3, Chapter 12-4) 

· A mutation is a change that is made within a gene on a chromosome. 
· A change in the DNA sequence can change the amino acid sequence that the gene codes for.
· Potentially causing the protein to malfunction
· Occasionally it may make a new version of a protein that gives the individual an evolutionary advantage in some way.
· Types of mutations:
· Point mutation – a change in one or more nucleotides.  Sometimes changing just one nucleotide, doesn’t make any difference in the amino acid sequence (remember the codon chart…  Often more than one codon will code for the same amino acid).
· Frameshift mutation – caused by an insertion or deletion of one or more nucleotides.
[image: missense][image: insertion and deletion]

· Distinguish among observed inheritance patterns caused by several types of genetic traits (dominant, recessive, codominant, sex-linked, polygenic, incomplete dominance, multiple alleles). (MCAS standard 3.4, Chapter 11-3 for incomplete dominance, codominance, multiple alleles, and polygenic traits, Chapter 14-1 for dominant, recessive, & codominant, Chapter 14-2 for sex-linked traits)



Mendel’s Laws:
1 Law of Segregation – there are 2 alleles for each trait that must separate during meiosis.
2 [image: ]Law of Independent Assortment – genes for different traits that occur on different chromosomes, are inherited independently of each other.
Exceptions:
· Incomplete dominance: the phenotypes of 2 alleles blend
· Co-dominance: both phenotypes are displayed
· X-linked: the gene occurs on the X chromosome. 
· Most often seen in men because they only have one X chromosome 
· Multiple alleles: more than just 2 alleles exist for the gene.
· Polygenic traits: the phenotype is controlled by the interaction of 2 or more genes.
· Gene linkage: genes that occur on the same chromosome and do not follow the rule of independent assortment.


· Explain generally how the digestive system (mouth, pharynx, esophagus, stomach, small and large intestines, rectum) converts macromolecules from food into smaller molecules that can be used by cells for energy and for repair and growth.  (MCAS standard 4.1, Chapter 38-2, Figure 38-12)
[image: ]

· Explain how the circulatory system (heart, arteries, veins, capillaries, red blood cells) transports nutrients and oxygen to cells and removes cell wastes. (MCAS standard 4.2, Chapter 37-1 & 37-2).
· The function of the cardiovascular system is to deliver oxygen and nutrients and to remove carbon dioxide and other waste products
a. The heart pumps blood
b. Blood vessels allow blood to circulate to all parts of the body
[image: ]



· Explain how the respiratory system (nose, pharynx, larynx, trachea, lungs, alveoli) provides exchange of oxygen and carbon dioxide.  (MCAS standard 4.3, Chapter 37-3) 
· The function of the respiratory system is to exchange gases between the blood and the external environment – oxygen into the blood, carbon dioxide out of the blood.
· Gas exchange takes place within the lungs in the aveoli.
· Answer this:  WHY do you need oxygen?  WHERE is the carbon dioxide coming from?


[image: ]

· Describe how the kidneys and the liver are closely associated with the circulatory system as they perform the excretory function of removing waste from the blood. Recognize that kidneys remove nitrogenous wastes, and the liver removes many toxic compounds from blood.  (MCAS standard 4.2, Chapter 38-3)
[image: ]

· Explain how the nervous system mediates communication among different parts of the body and mediates the body’s interactions with the environment. Identify the basic parts of the nervous system (Brain, Spinal cord, neurons) and explain how neurons communicate with each other and with skeletal muscle cells. (MCAS standard 4.4, Chapter 35-2 & 35-3)
· The function of the nervous system is to gather information from the internal and external environment, process that information, and produce a response.
· Central nervous system (CNS)
Brain
Spinal cord
· Peripheral nervous system (PNS)
Nervous tissue outside the brain and spinal cord
· Sensory (afferent) division
Nerve fibers that carry information to the central nervous system
· Motor (efferent) division
Nerve fibers that carry impulses away from the central nervous system
[image: 0701.jpg                                                       0000A99AKARL's Pocketrans              B81D7FDE:]

· Neuron: Nerve cells
· Communicate by way of neurotransmitters
[image: ] [image: 0710.jpg                                                       0000A99AKARL's Pocketrans              B81D7FDE:]





· Explain how the muscular/skeletal system (skeletal, smooth and cardiac muscles, bones, cartilage, ligaments, tendons) works with other systems to support the body and allow for movement. Recognize that bones produce blood cells.  (MCAS standard 4.5, Chapter 36-1 & 36-2)

1. Circle the two types of muscle cells 			3. What three “parts” make up the axial 
that are involuntary.						skeleton?

2. Draw a box around the muscle cell			
that is voluntary.						4. Where are blood cells formed?

[image: ][image: ]
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· Recognize that the sexual reproductive system allows organisms to produce offspring that receive half of their genetic information from their mother and half from their father, and that sexually produced offspring resemble, but are not identical to, either of their parents. (MCAS standard 4.6, Chapter 11-4) 

[image: ]	   [image: ]

Crossing over allows for more variation:
[image: ]						[image: ]


· 
· [image: ]Recognize that communication among cells is required for coordination of body functions. The nerves communicate with electrochemical signals, hormones circulate through the blood, and some cells produce signals to communicate only with nearby cells.  (MCAS standard 4.7, chapter 39-1 & 39-2)

· Recognize that the body’s system interact to maintain homeostasis describe the basic function of a physiological feedback loop.  (MCAS standard 4.8, Chapter 35-1)
· Homeostasis defined:  The tendency of a physiological system to maintain a stable internal environment.


· Explain how evolution is demonstrated by evidence from the fossil record, comparative anatomy, genetics, molecular biology, and examples of natural selection.  (MCAS standard 5.1, Chapter 15-3)

· All species descend from common ancestors
· Populations evolve (change) over time, NOT individuals
· Genetic variation occurs in all populations
· Darwin made the following observations:
1 Organisms produce more offspring than can survive to adulthood.
2 Offspring are not identical there is genetic variation between individuals.
3 Organisms must compete for resources to survive (food, water, territory).
· Evidence:
· Fossils
· Comparative anatomy
· Homologous structures
· Embryology
· Molecular biology – DNA
· Organisms that are better suited to their environment, reproduce most successfully.	
· Also called “Survival of the fittest” with the fittest being those individuals who have the most offspring

· Describe species as reproductively distinct groups of organisms. Recognize that species are further classified into a hierarchical taxonomic system (kingdom, phylum, class, order, family, genus, species) based on morphological, behavioral, and molecular similarities. Describe the role that geographic isolation can play in speciation.  (MCAS standard 5.2, Chapter 16-3)
· A species is defined as a group of individuals that are able to breed and produce fertile offspring.
· Speciation is the splitting of one species into two:
[image: ]
[image: ]
· Carolus Linnaeus: developed the classification system that we still use today.  
· Known as Linnaean Taxonomy:
· Binomial nomenclature: Assigns each species a 2 part name
· First name is always capitalized - this is the organisms genus name
· Second part of the name is lowercase - this is the organisms species name & is unique to each species




· Explain how evolution through natural selection can result in changes in biodiversity through the increase or decrease of genetic diversity within a population.  (MCAS standard 5.3, Chapter 16-2)
· Natural selection will act on the genetic variation within a population, favoring those alleles that are best suited to the environment.  
[image: ]

· Explain how birth, death, immigration, and emigration influence population size.  (MCAS standard 6.1, Chapter 5-1)
· Population size is affected by:
· Birth  increases (+)
· Death  decreases (-)
· Immigration: movement into a population  increases (+)
· Emigration: movement out of a population  decreases (+)

· Analyze changes in population size and biodiversity (speciation and extinction) that result from the following: natural causes, changes in climate, human activity, and the introduction of invasive, non-native species.  (MCAS standard 6.2, Chapter 5-2)
Limitations on Population Size:
· Density-dependent:  Competition, Predation, Parasitism, Disease
· Density-independent: Climate change, Natural disasters, Seasonal cycles, Human activity
· Carrying capacity: the maximum population size of any given species that the environment can sustain.
· 
Use a food web to identify and distinguish producers, consumers, and decomposers, and explain the transfer of energy through trophic levels. Describe how relationships among organisms (predation, parasitism, competition, commensalism, mutualism) add to the complexity of biological communities.  (MCAS standard 6.3, Chapter 3-2)
· Competition – competing for a limited resource
· Resource – any necessity of life.  
· Predation - an interaction in which one organism captures and feeds on another organism.
· Symbiosis - is any relationship between two organisms living closely together in an intimate association.
· Mutualism – both species benefit from the relationship
· Commensalism – one member of the relationship benefits while the other remains unharmed.
· Parasitism – one member of the relationship benefits while the other is harmed.  Usually the parasite lives on or in the host. 
[image: ]            [image: ]

· A food chain is a series of steps in which energy is passed along a single pathway through an ecosystem.  
· Each step in a food chain is called a trophic level.
· A food web links all the food chains in an ecosystem together.  	

[image: ][image: ]

· Explain how water, carbon, and nitrogen cycle between abiotic resources and organic matter in an ecosystem, and how oxygen cycles through photosynthesis and respiration.  (MCAS standard 6.5, Chapter 3-3)
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