Review Guide: Biology Benchmark Exam 1
Part One: General vocabulary words to understand:

to assemble (v), sequence, inactive, composition (of biomolecules), relative , to condense, to synthesize, complementary. 

TASK: Find the meaning, write at least one sentence using each word, preferably in relation to biology.

Part Two: Review Questions
1) For each of the following macromolecules, (proteins, lipids, carbohydrates, nucleic acids), write: What are a. the monomers (repeating subunits), b. 1-2 examples, c. at least one major function? (p.44-48, notes)
2) Enzymes: 
A. What kind of molecules are they mostly made of? (p.55, notes)
B. What conditions (of temperature and pH) should be best for an enzyme that works in our stomach? What conditions are best an enzyme that works in our blood cells? (p.43, 55, notes)
C. What should happen (slow down or speed up) to a human enzyme reaction if you: 

i) add more substrate?



ii) add more product?

iii) lower the temperature to 100C?

iv) give it body temperature?
3) What makes proteins fold into different shapes, causing them to have different functions? (P.48, notes)
4) Consider the following structures in a eukaryotic cell: cell membrane, cell nucleus, ribosome, DNA, mitochondria, Golgi apparatus. For each structure write:
A. What is it’s function? (73-79, notes, cell coloring)
B. Can it be found in prokaryotes (bacteria) as well? (p.72, notes, logic)
C. Can it be found in viruses? (547-549)
5) What is the main differences between active and passive transport of ions across the cell membrane? (Guidance: Consider concentration gradient, source of energy). (p.85-87, 89-90, notes).
6) Osmosis: If you place a red blood in solutions of higher, equal and lower salt concentrations, relative to its internal environment, how will the cell look like after a while? (p.86-87, notes)
7) What in the light-independent reactions (Calvin cycle)? (p.110-112)
8) Consider the following graph below. A. What is the overall tendency of the graph showing? B. Why does that make sense in terms of conditions for photosynthesis? C. What might be the reason that the measurement at 100 cm went off the overall line?
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9) DNA is a polymer of nucleotides. Draw a generic nucleotide. Label each part. What are the four types of bases – write their full names, not just the one-letter abbreviations! (p.230-231, notes).
10) The overall structure of DNA is a double helix, or a ‘twisted ladder”. What would be the main three steps in the replication of a DNA molecule? Use “complementary” and “unwinds” in your answer. (p.236-237, notes)
11) Write the complementary DNA strand of the following DNA template: 
TACAAGCGTTTCATC.

12) What is the purpose of transcribing DNA into its complementary messenger RNA (mRNA)? (p.239, notes)? Where does transcription take place?

13) Write the complementary RNA strand of the following DNA template: 
TACAAGCGTTTCATC.

14) What is a gene? (p.181, notes)
15) Cells of different organs (brain, liver, muscle, skin, etc.) look differently and work differently. For each of the following items state if it is different or similar amongst different cells of the body: DNA, mRNA, gene, proteins, ribosomes, transcription, replication. (p.249, notes). 
16) Put the following items in order of appearance in the process of gene expression. 

Protein, mRNA, gene, ribosome, tRNA, codon, anticodon, amino acid (s).
17) What is the function of the ribosomes? Answer as detailed as you can.

18) How are codons and anticodons related to one another (do not compare between them!)

19) How many codons correspond to a protein of 100 amino acids? How many anticodons will be used to make such a protein? How many nucleotides in the mRNA?

20) Based on your answer to questions 16-19, write a paragraph describing the process of gene expression in terms of location in the cell, steps, molecules.
21) Which amino acid sequence is coded for by the mRNA section: 

CCCAUGAAAUUUCCCUAG? (Write in 3-letter abbreviations)
22) How do mutations affect organisms? Write ALL possible outcomes from a single-nucleotide mutation. Give an example for each effect, using specific sequences. (p.252-255, notes).
23) How is genetic engineering in bacteria be used to produce insulin as medicine for diabetic patients? (p..276-277). Write in a few sentences. 
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