BIO 111: FOUNDATIONS OF BIOLOGY

PREPARATORY ON-LINE COURSE

QUIZ #2 – ANSWER KEY
The ANSWER KEY begins on the next page.  DON’T PEEK if you haven’t taken the quiz!!!!!!



BIO 111: Foundations of Biology


Name _____________________________

Preparatory on-line course – ANSWER KEY
Quiz  2 – 30 pts.

I. Fill-In (2 pts. each)

H2O__________  1.  How does the oxygen we inhale leave our bodies: as CO2 or H2O? (Oxygen is the final acceptor in the electron transport chain; when each oxygen atom in O2 accepts two electrons, each atom accepts 2 hydrogen protons (H+) to balance the charge, making H2O.)
spatial________  2.  Do C4 plants have spatial or temporal separation of carbon fixation and the Calvin Cycle? (C4 plants have PEP in the mesophyll, which binds CO2 and pumps it into the bundle sheath cells where the CO2 can be broken off and maintained at high concentrations – high enough for RUBP to function in the Calvin Cycle.)
start codon____  3.  Where on a m-RNA molecule does the process of translation begin?

p53__________  4.   Name a gene that delays the G1 phase, and is often found mutated in cancer cells.

5.4 billion years old__  5.  How old is the Earth?

II. Short Answer (20 pts) 

1.  (3)  Much of the energy initially trapped in respiration is stored in bonds in NADH.  How is this energy converted to bonds in ATP?  Describe this process, including the establishment of a H+ concentration gradient.

The energy is converted in the electron transport chain, which occurs in eukaryotic cells in the inner membrane of the mitochondria.  The high energy electrons in NADH (and FADH) are transferred to an electron acceptor.  As the electrons are transferred between molecules from the inside to the outside of the membrane, H+ ions follow the negative charge and are drawn across into the inter-membrane space.  This establishes a charge differential across the membrane, with lots of H+ piled up in the space.  When they flood across, they discharge this electric potential energy, which is converted to chemical bond energy by ATP synthetase, which uses this energy to add a phosphate group to ADP, making ATP.   
2. (3)   Consider the DNA double helix, below.  Show what the RNA product will be when this piece of DNA is read.
           3'_________________________________5'.......  __________ 
                |    |    |    |    |    |    |    |    |    |    |    |    |    |            |                    | 
                A  A  T  G  C  C  C  A   T  T  G  G  C   A         |                    | 
               A  A  U  G  C   C  C  A   U  U G  A  C  A          PROMOTER 
                T  T   A  C  G  G  G  T   A  A C  C  G   T         |                    | 
           5'   |    |    |    |    |    |    |    |    |    |    |    |    |    | 3' ..... |                    | 

The bottom strand of DNA is read, from the promoter, creating a strand 5( 3 that is: A C G G U U A C C C G U A A

3. (4) Use these symbols to draw a DNA molecule with three base pairs.           = sugar        PO4   = phosphate,

                = A or G,             = C or T

and see lecture….






4. (3) Diagram and explain what happens in cyclic phosphorylation in the purple non-sulphur bacteria.

See lecture diagram…
5. (3) Draw a cell with four chromosomes in metaphase, anaphase, and late telophase.







6. (4) If RNA was the first genetic system, what benefits would be selected for by a system that incorporated DNA?  State two benefits.
DNA, as a double stranded molecule, is more stable.  It is less prone to breakage and mutation, which would be very advantageous for a complex genetic system.  Second, adding a DNA template creates a more productive TWO-STEP process of protein synthesis, in which the functional  recipe (m-RNA) can be copied so that simultaneous production of protein products can be performed.
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