Heredity, Molecular Genetics and Biotechnology Unit Test
Biology I


1.  Gene

2.  Gamete

3.  Allele

4.  Dominant

5.  Recessive

6.  Homozygous

7.  Heterozygous

8.  Genotype

9.  Phenotype

10.  Punnett Square
A. 
The allele that shows up in the phenotype whenever it is found in the gene. 
B. A genotype that has two identical alleles.
C. A version of a gene found on one of the chromosome pairs.
D. This type of cell contains only one half of a homologous pair (haploid).
E. A chart used to show all the possible crosses between gametes.
F. A genotype with different alleles
G. The allele that is hidden by the other in a heterozygous gene.
H. The trait that is expressed by the gene.
I. The genetic make-up of the trait (e.g. AA, Aa)
J. A section of chromosome the codes for a protein.  

 
[image: ]
11. The Karyotype at right is of someone with Klinefelter’s Syndrome.  Which statement best explains the problem with this karyotype?
A. Improper band arrangement on chromosomes
B. Additional X chromosome 
C. Not enough chromosome pairs 
D. Too many chromosome pairs


12. Klinefelter’s syndrome is most likely caused by a problem with which process?
A. Protein synthesis
B. Mitosis
C. Meiosis
D. Photosynthesis


13. In humans, the sex of the zygote is determined by:
A. hormones in the uterus.	
B. the sex chromosome of the egg
C. the sex chromosome of the sperm.
D. the environment of the egg.

14. When chromosomes fail to separate during meiosis it is known as:
A. Reformation.
B. Conjugation
C. Defection.
D. Nondisjunction.

15. The law that states that genes on different chromosomes separate into sex cells independent of each other is:
A. The Law of Segregation
B. The Law of Independent Assortment
C. The Law of Heredity
D. The Chromosomal Theory of Inheritance 
16. Humans have a diploid number of 46.  What is their haploid number?
a. 1
b. 6
c. 23
d. 92

17. The process of forming a haploid cell from a diploid cell is called
A. Division
B. Fertilization
C. Mitosis
D. Meiosis

18. Mitosis produces 2 daughter cells from one body cell, meiosis produces ____ gametes from one germ cell
A. 1
B. 2
C. 3
D. 4
 
19. If tallness (T) is dominant to shortness (t), the genotype of the heterozygous gene would be:
A. TT
B. tt
C. Tt
D. None of the above
20. What is the principle when a gamete receives one allele from a homologous chromosome pair during meiosis?
A. Dominance
B. Codominance
C. Independent Assortment
D. Segregation

21. Which of the following would not be a haploid gene found in a gamete created by the germ cell containing AaBb?
A. Aa
B. AB
C. Ab
D. ab
E. aB










 (
A
b
) (
A
  a
B         
b
)






    Jane’s Diploid Cell			Jane’s Egg

22. Jane’s diploid cell contains a chromosome from her mom with the linked genes “A” and “B”.  The homologous chromosome from her dad contains the genes “a” and “b”.  What accounts for the fact that she produced an egg with a haploid chromosome with “A” and “b”?  
A. Nondisjunction 
B. Crossing-over during meiosis
C. The Law of Segragation
D. Protein synthesis 

23. The pattern of inheritance where two alleles are expressed at the same time in the heterozygote is called:
A. Co-dominance
B. Incomplete dominance
C. Simple (complete) dominance
D. Sex Linkage

24. A dominant gene:
A. is masked by the recessive.			 
B. is designated by a lower case letter. 
C. all are true		 
D. none are true
E. is never seen in the F1 generation.

25. When Gregor Mendel crossed a tall plant with a short plant, the F1 plants inherited:
A. one allele from each parent.	                           	
B. three alleles from each parent.	
C. two alleles from each parent.	 
D. four alleles from each parent.

26. A cross of a red cow and white bull produces offspring that are pink.  This type of inheritance is known as:
A. Codominance
B. incomplete dominance
C. complete dominance	       
D. multiple dominance

27. If a pea plant has a recessive allele for green peas, it will produce:
A. green peas if it also has a dominant allele for yellow peas.	
B.  both green peas and yellow peas if it also has a dominant allele for yellow peas.	
C. green peas if it does not also have a dominant allele for yellow peas.	
D.  yellow peas if it does not also have a dominant allele for green peas.

28. Two mice with black fur were crossed and they produced offspring with brown fur and offspring with black fur.  If “B” represents the dominant allele for black fur and “b” represents the allele for brown fur, which would represent the most probable genotypes of the parental mice.
A. BB x Bb
B. BB x BB
C. Bb x Bb
D. BB x bb

29. Hereditary characteristics are transmitted from parents to offspring by:
A. RNA
B. Protein
C. DNA
D. amino acids

30. Colorblindness is more common in males because:
A. fathers can only pass this trait to their sons.
B.  the colorblind genes are only found on the “Y” chromosome.
C. they only have one “X” chromosome.
D. girls can’t inherit this gene.

31. A roan horse has both red and white hair.  This type of inheritance is known as:
A. Codominance
B. incomplete dominance
C. complete dominance
D. multiple dominance

32. Sex-linked traits are carried on:
A. the X chromosome 
B. the Y chromosome
C. both the X and Y chromosomes.
D. only certain Y chromosomes.

33. If a male and a female have had only male offsprings, their chances of having a female offspring is
A. 100%
B. 50%
C. 25%
D. 10%
E. 0%

34. If a man with blood type A and a woman with blood type B produce an offspring, what might be the offspring’s blood type?
A.  AB or O
B. A, B, or O
C. A, B, AB, or O	
D. AB only

















Biotechnology

A crime was committed and blood was left at the crime scene.  4 suspects: Bob, Sue, John and Lisa were given a DNA fingerprint to determine who the culprit was.  
[image: http://www.biologycorner.com/resources/DNAfinger.gif]
35. Who is the culprit?  
A. Bob
B. John
C. Lisa
D. Sue

36. What is the process by which DNA fragments are separated by size and charge?
A. Gel Electrophoresis
B. Gene Cloning
C. Polymerase Chain Reaction
D. Somatic Cell Nuclear Transfer
37. Which DNA fragment bands are the largest? 
A. Top
B. Bottom

38. If only a small amount of DNA was found at a crime scene, what process could be used to produce a large enough amount to analyze?
A. DNA Fingerprinting
B. Gel Electrophoresis
C. Gene Cloning
D. Polymerase Chain Reaction (PCR)

39. [image: ]PCR, the process to the right, is used to make many copies of a piece of DNA.  A crucial chemical must be added at the point where there is a star.  This chemical is:
A. DNA polymerase
B. Ligase
C. Catalase
D. Amylase



For the following questions, analyze the following figure

[image: ]

40. Which of the following chemicals is needed to carry out step 1?
A. Restriction Enzyme
B. Recombinant DNA
C. Plasmid
D. DNA Ligase

41. Which of the following is the best description of the role of a plasmid in the above process?
A. Allows foreign gene to be translated into protein 
B. Cuts the DNA at a specific site
C. Transmits the foreign gene into the bacterium
D. Removes the isolated gene from the gene donor cell 

42. In genetic engineering, two different pieces of cut DNA can be joined only if they
A. Come from the same organism
B. Both have a promoter
C. Have “sticky ends” with complementary nucleotide sequences
D. Contain tumor-causing genes

43. Prior to step 4, what chemical must be added to seal the fragments of the recombinant plasmid?
A. Restriction Enzyme
B. Recombinant DNA
C. Plasmid
D. DNA Ligase

44. Stem cells (undifferentiated cells) can potentially become any type of cell.  What happens to the DNA code when stem cells differentiate into heart cells, lungs cells, etc?  
A. Chemical tags turn on or off particular stretches of DNA
B. The DNA code is rearranged
C. The cells make different numbers of copies of DNA
D. The DNA code has nothing to do with cells differentiation







Genetics Problems 

45.  In Labrador Retrievers, black fur (B) is dominant to yellow fur (b).  Two heterozygous black labs are crossed.  What is the % likelihood that the two labs will have a yellow pup?  (Show work and circle answer)


46. [image: ] One of the black labs, Coal, produced in the cross in #45 is test crossed with a yellow lab, Copper.  The pair have 7 pups: 4 black and 3 yellow lab pups.  What is the genotype of Coal?  Explain how you know.  (Show work and circle answer)






 (
Coal
)

47.  In andulsian chickens, black feathers (CB) shares incomplete dominance with white feathers (CW).  A heterozygous andulsian has gray feathers.  What is the % likelihood that two gray andulsians will have a blue chick? (Show work and circle answer).
 






48.   Long whiskers (L) in cats is dominant to short whiskers (l) and close set eyes (E) is dominant to wide set eyes (e).  A homozygous long whiskered, homozygous close-set eyed cat is crossed with a short whiskered, wide set eyed cat.  (Show work and circle answers)
A. What are the genotypes of each parent (underlined in above)?

B. What is/are the genotype(s) of the offspring (F1)


C. If you cross two F1 cats (offspring of the parents), what will be the phenotypes of their offspring (F2) and how many out of 16 will have each phenotype? (a Punnett square has been started for you, although you can use the multiplication method as well)
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Female
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	






49.   Mr. and Mrs. Smith both have type A blood.  They have one daughter who has type O blood.  
A. What are the genotypes of the Mr. and Mrs. Smith?


B. What is the likelihood that their next child will have type A blood?


50. Hemophilia is a recessive X-linked trait.  Jill Smith does not have hemophilia. Her father was a hemophiliac and her mother is not a hemophiliac.   Jill marries John Jones who is also not a hemophiliac.  
A. Label the pedigree below with the names of the people bolded above.  Shade in the squares/circles of those individuals who have hemophilia:









B. If John and Jill have a child, what is the likelihood that their child will be a boy?

C. If they have a boy, what is the likelihood that he will have hemophilia (show work to gain credit)?



Short Answer

51. Describe the difference between the following patterns of inheritance:
A. Simple (complete) dominance
B. Incomplete dominance
C. Codominance
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

52. Why do traits coded by genes found on the X chromosome show up more often in men than in women?   
________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
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53. Match the descriptions listed below with the steps listed in the above diagram (A  D) for Somatic Cell Nuclear Transfer (SCNT) 

_____ Transfer the nucleus from the donor somatic cell into the enucleated egg

_____ Remove some somatic cells from the donor organism 

_____ Allow newly cloned cells to develop into embryonic stem cells

_____ Remove the nucleus (enucleate) an unfertilized egg cell.
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