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1. Which is the correct order of stages in the cell cycle?

a. S, G1, G2,prophase, metaphase, anaphase

b. G1, S, G2,prophase, metaphase, anaphase
c. prophase, S, G1, metaphase, anaphase, G2
d. S, G1, G2, anaphase, prophase, metaphase

2. If alleles at seven loci determine a particular phenotype, the segregation and independent assortment of alleles at these loci in the doubled haploid progeny of a cross between two inbred individuals would be expected to give what type of phenotypic frequency distribution?

a. Discontinuous

b. Continuous

c. Qualitative

d. Dysfunctional 

3. The reason that the focus of this plant genetics class is on nuclear rather than cytoplasmic genes is because 

a. Only genes in the organelles show segregation and independent assortment

b. There are more genes in the organelles 

c. There are more genes in the nuclear genome 

d. The nuclear genomes were once free-living cyanobacteria

4. Autosomal inheritance refers to traits encoded by genes that are in

a. sex chromosomes

b. chloroplast genomes

c. nuclear chromosomes, except for sex chromosomes

d. mitochondrial genomes

5. From the reading “A primitive Y chromosome in papaya marks incipient sex chromosome evolution”. Mueller’s ratchet, in the context of Y chromosome evolution, refers to 

a. An increase in genome size each generation

b. Phosphorylation of H2A

c. The accumulation of deleterious recessive alleles

d. The failure of spindle fibers to form in mitosis 

6. Heterochromatin is more compact than euchromatin. Therefore the regions of the genome most likely to contain lots of genes would be in constitutive heterochromatin.

a. True

b. False

7. The synaptonemal complex is

a. the protein matrix that surrounds the centromere

b. the end of the chromosome

c. observed during Pachynema between paired homologous chromosomes 

d. the point of attachment of spindle fibers

8. In a eukaryotic chromosome, the DNA is

a. highly compacted

b. complexed with histone proteins to make up the nucleosome structure

c. a single molecule 

d. all of the above

9. If recombination between two genes is 50% this means that

a. The two genes are very far apart on the same chromosome or on different chromosomes.

b. The two genes are exactly 50 cM apart.

c. The two genes are very close together on the same chromosome.

d. These genes are pleiotropic. 

10. A plant geneticist observes that in a very large (n = 1000) F2 population derived from the cross of two completely homozygous parents, two specific combinations of traits are always inherited together: all blue-seed progeny are susceptible to a fungal disease and all white-seed progeny are resistant to the disease. This is most likely a case of 

a. Linkage (with 10% recombination between genes)

b. Unequal  sister chromatid exchange

c. Pleiotropy 

d. Segregation distortion 

11. Two of the key properties of DNA are that it is (i) capable of faithful replication, but it is also (ii) capable of change. Which of the following is the most likely cause of the “capacity for change”? 

a. Restriction digest of nuclear DNA

b. Spontaneous generation of new life forms

c. Mutations: rare, heritable changes in the DNA code 

d. Loss of the nucleosome structure during transcription
12. Given the following DNA strand, which is the correct anti-parallel strand?

5’ATGGTATGCCTC 3’

a. 3’ATGGTATGCCTC 5’

b. 5’UACCAUACGGAG 3’

c. 5’TACCATACGGAG 3’

d. 3’TACCATACGGAG 5’
13. The primers that initiate DNA replication during the S phase of mitosis consist of 

a. DNA

b. Protein

c. RNA
d. Oligonucleotides

14. The DNA sequence between the transcription start site and the start codon is in the 

a. Promoter

b. ORF

c. 5’UTR

d. 3’UTR
15. If you wanted to determine how many introns are in a gene, your best choice would be which type of sequence?  

a. cDNA 

b. EST 

c. Genomic DNA

d. Mature mRNA
16. One explanation for overdominance is

a. Both alleles at the locus have the same effect

b. The alleles at a locus show epistasis 

c. Gene deletions are fairly common and therefore heterozygotes will have at least one copy of each gene 

d. Homozygotes are more fit than heterozygotes

17. If used for a genomic DNA digest, a  restriction enzyme with a four-base recognition site 

a. Will cut less often that a restriction enzyme with an eight-base recognition site

b. Will cut as often as restriction enzyme with an eight-base recognition site

c. Will cut more often than an enzyme with an eight-base recognition site 
18. In eukaryotes mature mRNAs, as compared to primary transcripts, are usually 

a. Shorter 

b. The same size

c. Longer
19. A premature stop codon can occur as a consequence of which type of mutation?

a. Tyrannical

b. Silent

c. Frameshift 

d. Missense

20. What is (currently) the simplest and most cost-effective way to determine if a  plant has two contrasting alleles at a locus that determines flower color?

a. test for a 9:3:3:1 ratio in the F2 progeny 

b. Asexually propagate the two parents 

c. Extract DNA and sequence the genome of the two parents 

d. Test for a 3:1 ratio in the F2 progeny
21. Many alleles are possible at a locus and in a diploid organism these alleles are expected to show independent assortment at each locus. 

a. T

b. F

22. There are many possible alleles at each locus, but there are only two alleles per locus in a diploid individual.

a. T

b. F


23. Genes are only present in the nuclear genomes of plants.

a. T

b. F

24. In most angiosperms the two possible alleles at a nuclear gene locus will show maternal inheritance.

a. T
b. F

25. 90% of angiosperms are hermaphroditic.  Having perfect flowers, there is no advantage        for outcrossing to occur in any of these plants. 

a. T

b. F

26. In the case of the T cytoplasm source of male sterility, susceptibility to the Southern Corn Leaf Blight disease is an example of 

a. Segregation

b. Independent assortment

c. Pleiotropy 

d. Mueller’s ratchet

27. An effective strategy in both angiosperms and gymnosperms for limiting pollen transmission of transgenes is to put the transgenes into the chloroplast genome rather than the nuclear genome.

a. T

b. F  

28. Supermale asparagus plants (YY) are created by 

a. Crossing XY (male) with XY (male)

b. Crossing XX (female) and XY (male) 

c. Asexually propagating XY males

d. Creating doubled haploids from a male (XY) plant

29. If a chromosome is reported to be 100 cM long, you can easily calculate the physical length (i.e. Mb of DNA) by the following formula: Mb = cM X  3.14.  

a. T

b. F


30. Recessive alleles can be due to

a. Gene deletion

b. Changes in gene sequence leading to altered transcription

c. Changes in gene sequence leading to altered translation

d. All of the above 
e. None of the above


31. In the case of codominance and incomplete dominance, you would expect monohybrid (1 locus) F2 phenotypic ratios to be 

a. 3:1

b. 1:1

c. 1:2:1

d. 9:3:3:1

(Note: In the case of codominance, the “bands” visualized in electrophoresis can be considered phenotypes)
32. In the case of two-locus epistasis (assume the loci show independent assortment), which of the following ratios would NOT be expected  in an F1-derived  doubled haploid population?

a. 2:2 (= 1:1)

b. 3:1

c. 1:2:1

d. 9:7 
33. If you cross two plants, each of which is resistant to the same disease, which of the following statements is correct?

a. If the F1 and all subsequent generations are resistant, the two plants have the same (or functionally equivalent) alleles 

b. If the F1 is resistant and subsequent generations segregate for resistance,  the two plants have the same (or functionally equivalent) alleles 
34. A “perfect” molecular markers is one that

a. Is tightly linked to the target gene of interest

b. Interacts epistatically with the target gene of interest

c. Is always monomorphic

d. Is located in the gene of target gene of interest 

35. All molecular markers are based on single nucleotide polymorphisms (SNPs)

a. T

b. F  


36. An example of a constitutive promoter is one that allows a transgene to 
a. be expressed in all tissues all the time.
b. be expressed only in a specific tissue and at a specific stage of plant development. 

c. be detected under ultraviolet light

d. migrate at will. 


37. One of the principal limits to transgenic technology is that only prokaryotic DNA sequences (e.g. promoters, coding sequences, terminators) can be used to make transgenic plants.

a. T

b. F

38.  The Tnos terminator sequence

a. is a technology to prevent farmers from saving seed.

b. specifies a stop codon.

c. signals an end to transcription.

d. is the binding site for polymerase.

39. Which of the following is an example of a reporter gene?

a. Hygromycin phosphotransferase (nptII)

b. C4 ESPS 

c. Tnos

d. Green fluorescent protein (GFP)
40. The principal drawback to the Agrobacterium method of gene transfer is that the transgenic plants typically have more than one copy of each transgene.

a. T

b. F

41. One of the drawbacks to the tissue culture and regeneration phases of current transformation protocols is that

a. the techniques are so efficient that they produce produce too many plants carrying and expressing the transgene.

b. most of the progeny are haploids.

c. it takes more space to evaluate potential transformants in vitro than in vivo.

d. they can lead to somaclonal variation. 

42. The Pray ‘n’ Spray chemical company puts the Roundup herbicide resistance gene into sugarbeet.  A sugarbeet plant homozygous for the Roundup resistance gene cross-pollinates with an edible beet plant homozygous for the lack of the Roundup resistance gene.  You would expect the F2 of this cross to segregate

a. 3 resistant: 1 susceptible

b. 1 resistant: 1 susceptible

c. 3 susceptible: 1 resistant

43. Reporter genes are included in transgenic constructs in order to 

a. enhance the level of expression of the transgene.

b. enhance public awareness of transgenic technology via a free press.

c. provide a mechanism for localizing and/or quantifying gene expression.

d. ensure inducible expression of the transgene.

44. Selectable markers (e.g. antibiotic resistance genes) are added to transgene constructs 

a. to make plants resistant to bacteria

b. to facilitate selection of cells that incorporated and are expressing the transgene

c. to irritate opponents of genetic engineering

d. to prevent the tissue cultures from becoming contaminated

45. If you use a promoter that is expressed only in floral tissue it would be best described as

a. 35S

b. Ribosomal

c. Constitutive

d. Tissue-specific

46. A genetic engineering technique that involves microprojectile bombardment of tissues with small particles coated with transgene DNA is known in the popular press as 

a. the gene gun method

b. the agrobacterium method

c. the pollen pathway method

d. the sexual reproduction method

47. The creeping bentgrass (Agrostis stolonifera) case study presented in class was of particular interest because

a. it is a success story where the c4 ESPS gene was completely contained

b. it is an example of using transgenic technology to improve human health via higher vitamin A content in a species that lacks the biosynthetic pathway

c. it resulted in significant gene migration outside the containment area 
d. it is an example of there being no way to determine if transgenes can migrate 

48. In the case of double fertilization, the endosperm is 3n and will have two alleles from the male and one allele from the female. 

a. T

b. F

49. In a tri-nucleate pollen grain,

a. the mitochondria are all 2n.

b. two of the nuclei will become sperms while the third will become the pollen tube.

c. the three nuclei will fuse to give triploid endosperm. 

d. two of the nuclei will become tube nuclei while the third will become the sperm.

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

a. Self incompatibility and non-bivalent pairing. 

b. Obligate apomixis and diploidy 

c. Facultative apomixis and polyploidy.

d. Vegetative reproduction via stolons and aneuploidy.

51. Double fusion in Angiosperms refers to

a. fusion of two generative nuclei with the egg to give identical twins.

b. fusion of one generative nucleus with the polar nuclei and one generative nucleus with the egg.

c. fusion of two generative nuclei with the polar nuclei to give tetraploid endosperm.

d. repeated deposition of pollen on the stigma surface. 

52. The alternation of generations refers to: 

a. the progeny of controlled crosses between hermaphrodites 

b. genetic engineering of parents and offspring 

c. the haploid and sporophytic stages of plant life cycles 

d. primogeniture and entailment 

53. If you asexually propagate a heterozygote, the progeny will be genetically identical (assuming no mutation) 

a. T 

b. F 

54. Apomixis is a phenomenon in plants that gives rise to seeds without sex due to

a. parthenogenesis
b. parthenocarpy

c. pleiotropy

d. poltroonism

55. 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.

56. If a plant is heterozygous at 500 unlinked loci, it will produce a tetrad of microspores, eand each microspore within the tetrad will be genetically unique in terms of its alleles. 
a. T
b. F

57. Double fertilization in Angiosperms refers to:

a. two sperm fertilizing one egg

b. two sperm fertilizing two synergids

c. two sperm fertilizing two polar nuclei and one egg

d. two visits of a honeybee to the same flower

58. 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.

59. In the development of the male gametophyte in higher plants, the  

a. generative nucleus undergoes a second mitotic division to give two tube nuclei 

b. tube nucleus fertilizes the central cell

c. the generative nucleus undergoes a second mitotic division to give two sperms 

d. two sperm produced by a second mitosis in the generative nucleus both fertilize the endosperm

60. Both homology and homoeology could be observed in a polyploid whereas only homology is observed in a diploid.

a. T

b. F

61. Triticale is an allohexaploid plant and has the formula 2n = 6x = 42. In an unfertilized egg, there will be how many chromosomes? 

a. 7

b. 14

c. 21

d. 42

62. Referring to the previous question (61), the base (“x”) number is

a. 7
b. 14
c. 21
d. 28
63. 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. Alloployploid

64. Aneuploids are 

a. polyploids with more than 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 duploids in terms of reproductive fitness.

65. You might expect the first generation of autotetraploid maize you develop by treating diploid maize (2n = 2x = 20) with colchicine to show sterility because of 

a. problems in mitosis

b. induced cytoplasmic male sterility

c. problems in meiosis

d. induced self-incompatibility

66. Spontaneous and induced chromosome doubling both result from altering the function of

a. spindle fibers

b. telomeres

c. centromeres

d. nucleosomes
67. The Oregon Wolfe Barley doubled haploid population offer advantages for  genetic analysis, genetics instruction, and a better quality of life because 

a. each plant is completely homozygous.

b. expected phenotypic and genotypic ratios are the same.

c. both morphological and molecular polymorphisms are easily demonstrated. 

d. all of the above.

68. Multiple alleles are possible at a locus but in any diploid individual only two are possible and in any autotetraploid individual four are possible.

a. T

b. F

69. You are hired to breed resistance to a devastating disease is triploid banana. Which of the following strategies is likely to be most successful?

a. Self-pollinate resistant triploids.

b. Cross resistant tetraploids with susceptible diploids and select resistant triploids.

c. Genetically engineer triploid bananas to express antibiotic resistance.

d. Stimulate recombination to in triploids to give new combinations of resistance alleles. 

70. If 2n = 6x = 42 wheat (AABBDD) is crossed with 2n = 2x = 14 rye  (RR) and the  F1 plant is doubled with colchicine, the F2 plants will be 

a. 2n = 42

b. 2n = 14

c. 2n = 49

d. 2n = 56

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

a. 0

b. 16

c. 32

d. 64
72. Transposable elements have primary responsibility for the C-value paradox in higher plants. This means that

a. the elements replace thymine with cytosine, leading to higher percentages of cytosine than expected

b. the elements cause genome expansion

c. transposable elements cause genome contraction

d. if you centrifuge total DNA extracts, the transposable elements rise to the top as the lightest fraction
73. Both Class I and Class II elements remain in the DNA and transpose via an mRNA intermediate that is converted to DNA by RNA polymerase.

a. T

b. F
74. Transposable elements in higher plants have the capacity to routinely excise themselves from the DNA in a nucleus, pass through the nuclear membrane and cell wall, flow through the xylem and then enter another cell where they pass through the cell and nuclear membrane and finally insert themselves into a chromosome in the new host.

a. T

b. F

75. Transposable elements are a genetic curiosity limited to maize and the account for a small proportion of the total DNA in that species.

a. T

b. F

