1a.        Chemiosmosis is the energy coupling mechanism for oxidative phosphorylation and is vital to the synthesis of ATP in mitochondria. It powers most ATP synthesis in cells. This occurs when proteins populating the inner membrane of the mitochondrion called ATP synthase, the enzyme that actually makes ATP, is powered by a proton gradient, a difference in the concentration of H+ on the opposite sides of the mitochondrial membrane. The ATP synthase has three main parts: a cylindrical component within the membrane, a protruding knob called the mitochondrial matrix, and a rod connecting the other two parts. When H+ flows through it, down a gradient, the cylinder is a rotor that spins counterclockwise and the matrix also spins, activating catalytic sites in the knob, the component that joins inorganic phosphate to ADP to make ATP. This energy coupling mechanism in the ATP synthase for oxidative phosphorylation is chemiosmosis.

            The H+ gradient of the mitochondrial membrane is generated and maintained by the electron transport chain. The electron transport chain receives electrons from NADH transferred from the Kreb’s cycle. NADH transfers electrons to the first carrier molecule of the electron transport chain, which flavoprotien, sometimes abbreviated as FMN. In the next redox reaction, FMN passes its electrons to an iron-sulfur protein. The iron-sulfur protein then passes the electrons to a compound called ubiquinone (abbreviated Q). The remaining electrons carriers between Q and oxygen are proteins called cytochromes. Their prosthetic group, called a heme group, has four organic rings surrounding a single iron atom. It should also be noted that another source of electrons for the transport chain is FADH2 (small 2). FADH2 adds its electrons to the chain at a lower energy level than NADH does, causing it to supply 1/3 less energy for ATP synthesis.

            The electron transport chain pumps H+ across the mitochondrial membrane, from the matrix into the intermembrane space. The H+ leaks back across the membrane, diffusing down the gradient. But since the only freely H+ permeable parts of the membrane are the ATP sythases, the ions must pass through it and thus drive oxidative phosphorylation.

1b.        Photophosphorylation occurs in the light dependant reactions of photosynthesis and is not part of the reactions associated with aerobic respiration in mitochondria. The main product of photophosphorylation is ATP molecules which are then available for the carbon fixation phase of photosynthesis. Use of NADH molecules are electron reservoirs. The function of the grana thylakoid membranes and protein pumps, which enable ATP synthesis to catalyze the phosphorylation of ADP molecules
2.)
a)   In klinefelter syndrome, the addition of an X chromosome produces a male phenotype accompanied by sterility and female distribution of fat.  In down’s syndrome, results from extra homologous chromosome 21 called trisomine, which is a type of anepulodine, characterized by eye folds and mental impairment.


b)   Synopsis, crossing over, and deletion at meiosis 1 are probably causes of translocation.  Translocation of a non homologous sequence of nucleotides is considered a mutation, which is an altered genotype that produces an altered phenotype.


c)   The problem involves gene frequencies in a given population.  The problem can be solved by applying the Hardy-Weinberg law which can be expressed algebraically as p^2+2pq+q^2=1.  P^2=frequency of homozygous dominant individuals.  2pq=frequency of heterozygous individuals.  q^2=frequency of homozygous recessive individuals.  Hardy-Weinberg law assumes that the males and females of a given population produce equal numbers of gametes.  Thus, the gene pool for the alleles Gg consists of p and q amounts of each allele.  Given q^2=.09 or 9% the frequency of the homozygous recessive.  q = sq. root of .09 = .3   since p+q=1 and p+.3=1, then p=.7   2pq=2(.7)(.3)=.42=42%.   42% of the fly population is heterozygous for gray body.  9% is homozygous recessive (black).  49% is homozygous dominant (gray).  The Hardy-Weinberg law illustrates why a population may not change significantly or evolve for many generations.  In the population of wild type fruit flies, the frequency of alleles changes as the result of immigration, emigration, mutation, selection, and isolation.  Variations may occur but evolutionary changes do not take place unless the frequency of alleles changes.

3.
a)   Identify independent variable:  light.  Identify dependent variable:  presence of starch which resulted from photosynthesis.  Use the independent variable to prevent a section of the leaf from receiving light and expose the remainder of the leaf to light.  The overall photosynthetic equation is 6CO2+6H2O -> C6H12O6+6O2.  The control is the exposed portion of the leaf.  Decolorize the leaf with ethanol (remove green), using a hot water bath.  Give relevant observations and conclusions.  Observations: the blocked out portion of the leaf is brown which is the same color as iodine solution, the remainder of the leaf is black which is a positive reaction for the presence of starch.  conclusion: photosynthesis did not take place in the blocked out portion of the leaf but did take place in the exposed portion, therefore photosynthesis requires light.

4
a) A radial symmetrical animal has structures arranged regularly around a central axis from mouth to anus.  A bilaterally symmetrical animal is two sided.  It has a dorsal side, ventral side, anterior and posterior ends.  Bilaterally symmetrical animals feature cephalization or extensive development of nervous tissue in the anterior end.  The movements of hydra are coordinated by a loose complex of fibers called a nerve net.  Hydra lacks a brain; receptors are distributed around the body and are connected to the nerve net.  Hydra responds in different ways when stimulated by different impulses such as dehydration, change in pH, and change in temperature.  The nervous pathway or hydra consists of 2 specialized cells namely a receptor conductor cell and an effector cell.  Responses are mainly contractions and discharge of nematocysts.  Flatworm is a bilaterally symmetrical animal.  Flatworm has a centralized nervous system consisting of 2 longitudinal nerve cords plus unidirectional afferent and efferent fibers.  Afferent are sensory, transmitting impulses to the nervous system.  Efferent are motor, transmitting impulses from the central nervous system.  Flatworm features cephalization demonstration by ganglion in the anterior section.  Nervous systems of free-living flatworms like planarea exhibits intermediate stages between the nerve net system of hydra and centralized nervous system of invertebrates and vertebrates.  The central nervous system of the earthworm consists of bilobed suprapharyingeal ganglion (brain) and ventrally located nerve cords that coordinate body movement.  Cell bodies of nerve cords are swellings of ganglia.  Each segment has a pair of ganglia.  Mammals are bilaterally symmetrical vertebrates featuring a dorsal spinal cord; invertebrates have a ventral nerve cord.

b) Vertebrates posses a highly developed brain that controls most body functions.  In humans, the central nervous system consists of a complex brain with many convolutions or folds and a spinal cord.  Sensory nerves from peripheral nervous system send impulses to the brain and spinal cord; the brain and spinal cord send impulses via motor to effectors, such as muscles.  In humans, PNS consists of 12 pairs of cranial nerves that send impulses to the head and thoracic areas.  31 pairs of spinal nerves branching from the spinal cord innervate most organs of the body.  Cranial nerves and spinal nerves are sensory and motor in function.  The optic and olfactory nerves are the only cranial nerves that are strictly sensory in function, carrying impulses to respective centers in the brain.  The somatic nervous system (SNS) carries impulses to skeletal muscle cells from the environment.  The SNS is under voluntary control (brain).  Automic nervous system (ANS) regulates the internal environment by controlling cordiac and smooth muscle, as well as organ systems such as excretory, circulatory, endocrine, and digestive.  ANS is made of 2 divisions: parasympathetic and sympathetic nervous systems.  The parasympathetic nervous system helps to conserve and gain energy, such as control of heart rate and digestion.  The sympathetic nervous system enhances energy use and accelerates basal metabolism, heart rate, and breathing movements.

Mult Choice
1. transponaise
2. carbon dioxide fixation
3. oxidative phosphorylation
4. buffer action
5. photolosys
6. photolosys
7. oxidative phorphorylation
8. phloem
9. aging of the leaves
10. the path of carbon in the Calvin cycle
11. transmits electrochemical
12. produces haploid sperm cells
13. ammonia
14. nitosides used to capture food
15. avg. weight gain and loss recorded
16. colon
17. imprinting
18. inadequate regulation OSM
19. double filterization
20. nucleosomes
21. optimum temperature of most plants is 25º C
22. refinement of ribosomal products
23. regulate osmorality
24. it has a cell wall made of chiton and proteins found in animal cells
25. mitochondria chemiosmosis
26. episome
27. gut
28. R replacing K
29. caliliton (SP?) doesn't absorb nutrients from enzyme
30. liver
31. bronchus
32. ?
33. exogonic reactions are used to drive endogonic
34. transformation
35. gain turger
36. they are homologous structures 

