Exam 3

CSS/ Hort 430

2009
1. Recombination is the principal source of genetic variation in plants that are reproduced only by asexual propagation. 

a) T

b) F

2.  Asexual reproduction of plants does not happen in nature.

a) T

b) F

3.  If you used a molecular marker, such as the AFLP, to study genetic variation in domesticated garlic (which has not had sex in 10,000 years), what it the most likely expectation:

a) Different samples of the same clone will show different patterns of AFLP bands. 

b) Different samples of the same clone will show the same pattern of AFLP bands.
4.  Sexual reproduction can lead to new combinations of traits due via  

a) base pair deletion mutations.

b) frameshift mutations.

c) recombination at mitosis.

d) recombination at meiosis.

5.  The direction of a cross (i.e. which plant is used as the female) is one of the key decisions in making crosses between dioecious species of trees.

a) T

b) F

6.  Which of the following is one of the principal disadvantages of sexual reproduction in plants?

a) In monoecious species, half of the reproductive effort is wasted in the production of males.

b) In dioecious species, half of the reproductive effort is wasted in the production of males.

c) The XY chromosome system ensures that female offspring will outnumber male offspring 2:1. 

d) The frequent failure of spindle fibers to form at mitosis.

7.  The Pollen Mother Cell (PMC) and Megaspore Mother Cell (MMC) are the 2n cells that will undergo meiosis to form tetrads of microspores and megaspores, respectively.

a) T

b) F

8.  How many nuclei are there in an embryo sac?

a) 2

b) 4

c) 6

d) 8

9.  If a Megaspore Mother Cell (MMC) has the genotype “AABBCC”, each of the four “n” cells resulting from meiosis will have a different genotype.

a) T

b) F

10. In a tri-nucleate pollen grain, two of the nuclei will become sperms while the third will become the pollen tube.

a) T

b) F

11.  If a plant is heterozygous, it is possible for it to produce two sperms cells, from the microspore, that have different alleles at the same locus.

c) T

d) F
12.  The key role of the antipodal cells is that they fuse with one of the sperm to give rise to the triploid endosperm.

a) T

b) F

13.  If Parent “A” is VV and Parent “B” is vv, the genotypes of embryos derived from reciprocal crosses will be the same, regardless of which parent is used as the female.

a) T

b) F

14.  If Parent “A” is VV and Parent “B” is vv, the genotypes of endosperm derived from reciprocal crosses will be the same, regardless of which parent is used as the female.

a) T

b) F

15.  A monocot seed is a genetically homogeneous set of tissues, all derived from the fusion of egg and sperm.

a) T

b) F

16.  Apomixis is a term used to describe the development of seeds without sexual reproduction.

a) T
b) F

17.  Genetically speaking, apomixis leads to the same result as vegetative propagation – perpetuation of the genotype of the source plant.

a) T

b) F

18.  Apomixis is botanically interesting but it is of no potential practical utility.

a) T

b) F

19.  If apomixis could be “bred” into a crop, where would it be most useful and economically rewarding? 

a) In self-pollinating, homozygous, inbred species such as wheat

b) In cross-pollinating, heterozygous, crops which are grown from F1 hybrid seed. 

20.  Which of the following combinations of characters might be most typical of a highly successful invasive species?

a) Facultative apomixis and polyploidy.

b) Obligate apomixis and diploidy.

c) Vegetative reproduction via stolons and aneuploidy.

d) Self incompatibility and partial sterility.

21.  In apomixis, there is no role for pollen since in all types of apomixis both embryo and endosperm develop strictly from maternal tissue.

a) T

b) F

22. AFLPs could be a good choice for survey of genetic diversity in different populations of invasive, weedy blackberries because this type of marker is based on dinucleotide  repeats (e.g. ATAT….) and usually gives a single band per PCR reaction.

a) T

b) F

23.  Class I retroelements have primary responsibility for the C-value paradox (enigma) because:

a) C-values are generally retroactive rather than proactive.
b) The insertion of the retroelements into introns leads to loss of cytosine nucleotides.
c) The increase in genome size attributable to the retro-elements is not correlated with genome complexity.

d) They leave 8 base pair footprints when they excise. 

24.  Transposable elements are a genetic curiosity limited to maize, and they account for a small proportion of the total nuclear genome in most plants.

a) T

b) F

25. Class I retroelements are DNA sequences which are transcribed and the mRNA intermediate is converted to double stranded DNA prior to reinsertion into the host genome. 

a) T

b) F

26.  Which of the following Class II transposon events would be the most likely to cause you to see a white sector in a purple corn kernel?
a) Insertion of the transposable element into an exon of the gene involved in synthesis of purple pigment. 

b) Excision of the transposable element from an exon of the gene involved in synthesis of purple pigment.
c) Insertion of the transposable element into a microsatellite sequence in an intron of the gene involved in synthesis of purple pigment.
d) Insertion of the transposable element into a repeated DNA sequence downstream from the gene involved in synthesis of purple pigment.
27.  The primary difference between the Ac and the Ds elements is that 
a) Ac is approximately 30 kb long whereas Ds is twice that length.
b) Ac can transpose only in the presence of Ds, whereas Ds can transpose on its own.
c) Ac encodes reverse transcriptase whereas Ds does not.
d) Ac encodes a transposase whereas Ds  does not.

28.  Ac elements tend to transpose from the nuclear genome to the mitochondrial genome whereas Ds elements usually transpose within 2 – 3 cM on the same nuclear chromosome.
a) T

b) F

29.  An interesting feature of the BARE elements of wild barley is that

a) the wild barley plants with lots of BARE elements are polyploid.
b) the number of BARE elements per genome seems to be correlated with the amount of drought stress the plants are exposed to.

c) the BARE elements lead to many tanslocations and inversions. 

d) the level of apomixis is much higher on south-facing slopes than on north-facing slopes. 

30.  When the genomic sequences of different inbred lines of maize are aligned, there is a surprising lack of co-linearity (less than 50% of shared sequence).  This is most likely due to:

a) Class I elements

b) Synteny

c) Recombination

d) Helitrons 

31.  The reason to develop a transposon tagging system (e.g. transfer of Ac and Ds to barley) is to 

a) watch transposons play tag in the genome.
b) put a poly-a tail on the transposon. 

c) clone a gene by looking for loss of function when the transposon goes into that gene. 

d) use a transposon probe to screen genomic libraries for homologous sequences.

32.  What process gives rise to new alleles?

a) transcription

b) translation

c) levitation

d) mutation

33. Without mutation, there would be no DNA-level polymorphisms.

a) T

b) F

34.  Mutation is a nasty phenomenon with universally deleterious effects.

a) T

b) F

35.  A somatic mutation can be maintained via asexual propagation of mutant tissues.

a) T

b) F

36.  Induced mutations (i.e. via radiation or chemical treatments) have been widely and successfully used in plant improvement because researchers can easily direct which gene will be mutated and what type of mutation will occur.

a) T

b) F

37. Spontaneous germ-line mutations occur quite frequently, e.g. on the order of 105 to 108 events per locus, per generation. 

a) T

b) F

38.  The most common type of mutation is

a) gain of function.
b) loss of function.

c) change in function.
d) last unction.

39.  A base substitution that leads to a different codon, but the new codon specifies the same amino acid as the original codon, is an example of a 

a) silent mutation.

b) missense mutation.
c) nonsense mutation.
d) frameshift mutation. 

40. A base substitution that leads to a change in codon from one that specifies an amino acid to one that specifies a “STOP” codon is an example of a 

a) silent mutation.

b) missense mutation.

c) nonsense mutation.

d) frameshift mutation. 

41.  A frameshift mutation is based on the addition or deletion of a nucleotide (or nucleotides).

a) T

b) F 

42. A frameshift mutation could lead to a premature STOP and, as a consequence, a shorter polypeptide.   

a) T 

b) F
43.  Mutations in inter-genic regions may not change the phenotype of a plant, but they may serve as the basis for molecular marker polymorphisms.

a) T

b) F

44. Microsatellites (also known as Simple Sequence Repeats) are based on mutations involving single base substitutions of A for G or C for G.

a) T

b) F

45.  Mutations are so weird that they are not particularly useful for genetic analysis.

a) T

b) F

46.  Consider a gene in rice and a gene in corn that are orthologous. The differences in DNA sequence of these genes are mostly likely due to 

a) crossovers between the genes.

b) mutations within the genes.

c) mRNA processing.

d) Epistasis.

47.  What kind of test is used to determine if two plants with the same mutant phenotype have the same or different alleles?

a) Complementation test

b) Chi-square for linkage test

c) Litmus test

d) EKA test

48. If two tomato plants that are resistant to bacterial wilt are crossed and in the F2 progeny there are plants susceptible to this disease, you could conclude that 

a) there is one locus for resistance and the two plants have the same alleles at this locus.

b) disease resistance shows codominant inheritance.

c) resistance shows quantitative inheritance.

d) there are at least two loci for resistance and the two plants differ from each other in their alleles at these loci. 

49.  A plant heterozygous for a deficiency, where the deficiency region includes a gene critical for growth and development, is expected to be 

a) semigamous.
b) fully fertile.
c) completely sterile.
d) semi-sterile.

50.  If you compared two linkage maps based on different populations of the same species, where one map is one based on “normal” parents and the other on parents homozygous for an inversion,

a) the linkage maps would be the same.
b) locus orders would be the same, but distance would be different.

c) the linkage maps would show loci in different orders.

d) the map from the inversion population would be missing some loci.

51.  If you compared two linkage maps based on different populations of the same species, where one map is one based on “normal” parents and the other on parents homozygous for a translocation,  

a) the linkage maps would be the same.
b) locus orders would be the same, but distance would be different.

c) the maps would show new locus orders in the two chromosomes involved in the translocation.

d) due to sterility, the translocation could not be mapped. 
52.  A translocation is a type of a chromosome rearrangement caused by the breakage and reinsertion, in reverse orientation, of a section of one chromosome.  

a) T

b) F

53. Inversions and translocations lead to sterility

a) in individuals heterozygous for the inversion or translocation.

b) in individuals homozygous for the inversion or translocation.

c) only when there is self-incompatibility. 

d) when the mitochondria are disturbed.

54.  Pigeonpeas (Cajanus cajan) are 2n = 22.

a) A leaf cell would be expected to have 44 chromosomes and a gamete 22 chromosomes.
b) This plant has so many chromosomes it must be a polyploid.
c) The three synergids will each have 22 chromosomes. 
d) There will be 11 chromosomes in each of the sperm nuclei.

55.  If a diploid organism is 2n = 32, how many pairs of homologous chromosomes will it have?

a) 0

b) 16

c) 32

d) 64

56. Both homology and homoeology could be observed in an allopolyploid whereas only homology is observed in a diploid.

a) T

b) F

57.  Species “X” arose via the spontaneous doubling of the genome in a diploid ancestor, so that it now has the formula 2n = 4X = 32.  Species X is an example of an

a) allodiploid.
b) autodiploid.
c) autopolyploid.

d) allopolyploid.
58. Autopolyploids will be fully fertile when 

a) there is homoeologous pairing.

b) they are triploid.

c) there is quadrivalent pairing.

d) there is bivalent pairing.

59. If you used colchicine to double the chromosome number of maize (normally 2n = 2x = 20) you might expect sterility in the autotetraploid version due to  

a) problems in mitosis.
b) induced cytoplasmic male sterility.
c) problems in meiosis.

d) induced self-incompatibility.
60.  Triploid watermelons are derived from crosses of tetraploid x diploid parents.

a) T

b) F

61. The cultivated banana is triploid and sterile.  Which of the following is the most likely source of genetic variation in this species?

a) Mutation

b) Recombination

62. The fact that there can be up to four different alleles at the same locus in one autotetraploid potato plant means that the expected F2 phenotypic ratios will not always be 3:1. 

a) T

b) F

63.  If 2n = 6x = 42 wheat (AABBDD) is crossed with 2n = 2x = 14 barley (HH), the F1 plant would be fully fertile

a) T

b) F

64. If you applied colchicine to the F1 of the cross of wheat (2n = 6x = 42) and barley (2n = 2x = 14 barley) and chromosome doubling was successful, the fertile F2 progeny of this F1 each be 

a) autopolyploids.

b) octaploid allopolyploids.

c) hexaploid allopolyploids.

d) permanently dysfunctional. 

65. If a durum wheat plant is 2n = 4x = 42, this means its mitochondria and chloroplasts each have 42 chromosomes.
a) T

b) F

66. If you wanted to identify the gene that prevents pairing of homoeologous chromosomes, the best model would be an autotetraploid.

a) T

b) F

67. Based on the formula “2N = 4X = 24” you can tell if the organism is an allotetraploid or an autotetraploid.

a) T

b) F

68.  The chemical colchicine, which can be used to “double” the chromosome number of a plant, does so by

a) lengthening the S phase.

b) preventing crossing over.

c) preventing mitosis.

d) preventing spindle fiber formation.

69.  Doubled haploids offer disadvantages for both genetic analysis and plant breeding because 

a) each line is completely heterozygous.

b) epistasis is eliminated.

c) Expected phenotypic and genotypic ratios are the same.

d) things produced through tissue culture are better.

70. If an allopolyploid plant that has normal bivalent pairing has the genotype “AaBbCCDD” and each of the loci are on different chromosomes, which of the following phenotypic ratios would you expect  if 100 doubled haploids are derived from this plant?

a) 1:1

b) 1:1:1:1

c) 1:1:1:1:1

d) 1:1:1:1:1:1

71. Aneuploids are 

a) polyploids with more that four complete sets of homologous chromosomes.

b) doubled haploids with aneurisms.

c) organisms with more or less that exact multiples of the “X” number.

d) superior to diploids in terms of reproductive fitness.

72. Recent evidence suggests that many, if not all, crop plants – even those that are classified as diploids – are actually polyploids. 

a) T

b) F

73. The sugar in a DNA nucleotide is 

a) deoxyribose.

b) ribose.

c) maltose. 

d) fructose. 

74. DNA replication proceeds by adding nucleotides to the 3’ end of the developing strand.

a) T

b) F

75. An example of complementary base pairing in the DNA double helix is

a) A with T.

b) T with C.

c) 3’ hydroxyl with 5’ phosphate. 
d)  free basing.  

76. A chromosome consists of a single DNA molecule complexed with proteins.
a) T

b) F

77. If an organism is 2n = 2x = 20 and the haploid genome size is given as 5,000 megabases, how many megabases of DNA would there be in a leaf cell?

a) 2,500

b) 5,000

c) 7,500

d) 10,000

78. The term “kilobase” or “kb” of DNA refers to 

a) 10 nucleotides

b) 100 nucleotides

c) 1,000 nucleotides

d) 10,000 nucleotides

79. The minimal essential components of a functional gene are a promoter, a coding region, and a termination signal.

a) T

b) F

80. In higher plants, transcription of the nuclear genome occurs in the nucleus and translation of the mRNA occurs in the cytoplasm.

a) T

b) F

81. If a trait shows discontinuous (or discrete) variation, it is probably determined by  

a) no gene.

b) a single gene.

c) many genes.

d) incomplete penetrance.

82. Most loss of function mutations show recessive inheritance and in the F2 progeny of the cross between a completely homozygous wild type and a completely homozygous mutant, the recessive individuals are expected to occur at a frequency of approximately 

a) 10%

b) 15%

c) 25%

d) 30%
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