UNIT 6 STUDY GUIDE 

Complete on separate pages

This is worth extra credit towards your exam score!

Part 1: DNA & Protein Synthesis

1. DNA & RNA



a. Draw a model of DNA – include and label the following parts: four different nucleotides, phosphate groups, 


deoxyribose (sugar), base pairs, and hydrogen bonds.


b. What are the 4 nitrogen bases of DNA and which ones bind together?



c. What is a nucleotide?



d. What is replication, what two enzymes (hint – they end in “ase”) are needed for replication and, why 




is replication necessary?



e. REPLICATE the following DNA strand:




CGT AAG TTC ATA GCA

2. Transcription



a. What is the purpose of transcription?



b. Where does transcription take place?



c. Name at least 3 differences between DNA and RNA



d. TRANSCRIBE the following DNA strand with its complementary RNA strand.




ATG GGA TGC CGA TTT


3. Translation



a. What is the purpose of translation?



b. Where does translation take place?


c. Explain the jobs of the following structures in translation: mRNA, tRNA, ribosomes.


d. What is an amino acid?

e. TRANSLATE the following mRNA strands into a polypeptide chain (chain of amino acids) using the chart below. 
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1. AUG GCU CAC AAA GUG



____________________________________________________________



2. AUG UUU GCC UCA AGC





____________________________________________________________
f. Put it all together – explain how having different alleles can affect a person’s characteristics. For 

    example, how can a person who has the albinism alleles be albino while a person who has normal 

    alleles has normal pigment? 

4. Mutations


a. What is a mutation?



b. Where does translation take place?


c. How many nucleotides are in a codon?



d. How many amino acids does each codon code for? For example – how many amino acids does AUC 


    code for? See the above chart.



e. Name five different types of mutations and explain what each does to a DNA sequence.  How can 



    each mutation affect a person?
Part 2: Genetics

1. What is genetics?

2. Who is Gregor Mendel?

3. What is an allele?

4. What does it mean to be homozygous? Heterozygous? 
5. Let’s say that “A” represents the gene for a dominant characteristic and “a” its recessive allele.  If an Aa individual mates with an aa individual what are the genotypes & phenotypes of their possible children? (HINT: make a Punnett Square)
	Trait
	Dominant Gene 
	Recessive Gene

	Body shape
	Squarepants (S)
	Roundpants (s)

	Body color
	Yellow (Y)
	Blue (y)

	Eye shape
	Round (R)
	Oval (r)

	Nose Style
	Long (L)
	Stumpy (l)


6. Use the information for SpongeBob’s traits to write the phenotype (physical appearance) for each item.

(a) LL-________ (b) Rr-_________ (c) Yyrr - _____________  (d) SsRr - _____________________
7. Use the information in the chart in #1 to write the genotype (or genotypes) for each trait below.

(a) Blue body - ___________ (b) Stubby nose - ___________ (c) Roundpants - ___________ 
(d) Round eyes - ____________ (e) Hybrid body shape, purebred oval eyes - ________________________
(f) Homozygous yellow body, stumpy nose - ___________________________
Punnett Squares
8. Kate, a heterozygous Squarepants female, has a child by William, a Roundpants gentleman-sponge. 

a. Complete the Punnett square 
b. Give the possible genotypes and possible phenotypes for their children
9. Charles has a purebred yellow body, while Camilla is blue. They have an affair and Camilla gets pregnant…
a. Complete the Punnett square 
b. Give the possible genotypes and possible phenotypes for their children
10. Dihybrid Cross! Don’t panic – you can do it!
Fergie and Andrew are having a baby! Andrew comes from a long line of round-eyed, stumpy nosed sponges – so he is homozygous for both. Fergie has round eyes and a long nose like her mom, but her dad had oval eyes and a stumpy nose. Andrew’s mother, Elizabeth, is worried that their child will not have the family’s noble features.
a. Give Fergie’s and Andrew’s genotypes

b. List Fergie’s and Andrew’s possible gametes

c. Complete the Punnett square (16 boxes)
d. Give the possible genotypes and possible phenotypes for their children
11. Incomplete Dominance

Crossing a red flower with a white flower produces pink offspring (incompletely dominant phenotype).                      -Suppose a gardener crossed a red and a white flower…
a. Complete the Punnett square 
b. Give the possible genotypes and possible phenotypes of the offspring

c. Give the ratio of RED:PINK:WHITE

-Suppose the gardener crossed two of the offspring from the first cross…

d. Complete the Punnett square 
e. Give the possible genotypes and possible phenotypes of the offspring
f. Give the ratio of RED:PINK:WHITE

12. Sex linked disorder

Red-green colorblindness is caused by a recessive allele of a gene on the X chromosome. Suppose a normal man and a woman who is a carrier (heterozygous) for colorblindness have children. Note C = normal vision allele; c = colorblind allele
a. Complete the Punnett square 
b. Give the possible genotypes and possible phenotypes for their children

c. What is the difference between an autosomal trait and a sex linked trait?
13. Codominance

Show the cross between parents that are type AB blood and type O blood.  What are the possible blood types of their offspring?
14. Pedigree Chart
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Copy the chart and label the genotypes for each of the individuals below its symbol on the pedigree chart. Darkened in symbols represent individual with dimples while open symbols represent individuals with no dimples. (Note: dimples are not a sex-linked trait.) Use the letter D/d to label each individual.
[image: image4.emf] 

4  

[image: image5.emf] 

4  

[image: image6.emf] 

4  

[image: image7.emf] 

4  



b. Are dimples a dominant or recessive trait? Explain your answer.
c. Can individual 1 be Homozygous? Explain why or why not.

d. What is the difference between circles and squares?

e. What is the relationship between individuals 13 and 2?

f. Consider the children of parents 3 and 4… Complete a Punnett square for these two – what ratio of their children will have dimples vs no dimples. If they have a 5th child, what chance does that child have of having dimples? Explain.
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