INSTRUCTIONS:
Choose 5 of the following writing prompts to address. Your answers must be your own work and words. They must be at least 5 sentences long and cover each of the terms or subtopics as detailed in the prompts.


Genetics 
1. You have a purple flowering pea plant of unknown genotype. Explain how you might use a “Testcross” to determine its parentage. Be sure to explain both results and what they say about your plant.

Solution
A testcross can be used to determine the organism's genotype. In a testcross, the individual with the unknown genotype is crossed with a homozygous recessive individual. A testcross will determine the organism's genotype. The unknown genotype can be determined by observing the phenotypes of the resulting offspring. If crossing the unknown dominant phenotype (let’s say PP or Pp genotype) individual with the recessive phenotype individual produces only dominant phenotypes (no recessive), then the unknown individual is homozygous dominant. If any recessive phenotypic individuals result from the cross, then the unknown individual must carry the recessive allele, and have the heterozygous genotype.


2. Using a Punnett Square please detail the transmittance of Sickle Cell anemia and the carriers of the disease.

Solution 
.Punnett Squares: Working out the Probability
Another way of figuring out the chances your child will have sickle cell trait is the use of Punnett Squares.
To fill out a Punnett Square we start by putting your copies of the HBB allele on the side and your husband’s alleles on the top. Husband and the wife are likely to pass down each of their alleles, so each of the four boxes represents an equally likely event:
[image: https://genetics.thetech.org/sites/default/files/Punnet1SH06282017.png]
Square is filled by pulling down alleles from the top and across from the left.  Here is the first square: 
[image: https://genetics.thetech.org/sites/default/files/Punnett2SH06282017.png]
Wholly filled Punnett Square 
[image: https://genetics.thetech.org/sites/default/files/Punnett3SH06282017.png]
50% of the boxes are “HbAA” and 50% of the boxes are “HbSA”:
[image: https://genetics.thetech.org/sites/default/files/Punnett4SH06282017.png]
This means that each child has a 50% chance for having sickle cell trait. What it doesn’t mean is that half your kids will have sickle cell trait and half won’t. It all depends on which version of the hemoglobin allele you pass on. Each time you have a child there is a 50% chance that you will pass on the HbS allele.

Gene Regulation:
3. Compare and contrast an inducible operon and a repressible operon in your own words. First define ‘operon. Then define a ‘inducible’ operon and a ‘repressible’ operon. Talk about what type of metabolic pathways each tend to control, and then, finally, give an example of each to help illustrate your points.


Solution
Operons-these are clusters of genes that share the same promoter and are transcribed as a single large mRNA that contains multiple structural genes /citrons.
Inducible operon –this is a gene system, always encoding a coordinated group of enzymes involved in a catabolic pathway, is inducible if an early metabolite in the pathway causes activation by interaction with and inactivation of a repressor, of transcription of the genes encoding the enzymes.
A repressible operon- It is the person that is usually on but which can be repressed in the presence of a repressor molecule.
 
Similarities between Inducible and Repressible Operons
· Inducible and repressible operons are two types of operons in the prokaryotic gene structure.
· Both contain functionally-related genes in a contiguous manner, in the genome.
· Also, the regulation of the genes in both operons are under common regulatory elements.
· Their differential regulation is by the type of effector molecule, which binds to the repressor. 


Difference between Inducible and Repressible Operons
Inducible operon is the gene system, which encodes a coordinated group of enzymes responsible for catabolic pathways. An early metabolite in the pathway causes activation by interacting of a repressor of the transcription. In contrast, repressible operon is the gene system responsible for the synthesis of a coordinated group of enzymes responsible in a single synthetic pathway. The excess quantities of the end product of the pathway leads to cessation of transcription. 


4. In terms of cell differentiation we discussed cytoplasmic determinants and induction. Compare and contrast the two with regard to pattern formation and positional information as well as the approximate stage of their initial influence. (Be sure to define all four terms in your answer)

Solution
4 terms
a) The fate of a cell describes what it will become in the course of normal development. The fate of a particular cell can be discovered by labelling that cell and observing what structures it becomes a part of. When the fate of all cells of an embryo has been discovered, we can build a fate map, which is a diagram of that organism at an early stage of development that indicates the fate of each cell or region at a later stage of development.
b) The developmental potential, or potency, of a cell describes the range of different cell types it can become. The zygote and its very early descendants are totipotent - these cells have the potential to develop into a complete organism. Tot potency is common in plants, but is uncommon in animals after the 2-4 cell stage. As development proceeds, the developmental potential of individual cells decreases until their fate is determined.
c) The determination of different cell types involves progressive restrictions in their developmental potentials. When a cell “chooses” a particular fate, it is said to be determined, although it still "looks" just like its undetermined neighbors..
d) Differentiation here, the cell elaborates a cell-specific developmental program. Differentiation results in the presence of cell types that have clear-cut identities, such as muscle cells, nerve cells, and skin cells.
Pattern formation concerns the processes by which cells acquire positional information.
There are two general models for how patterns form: use of a morphogen, gradient, and sequential induction.
[bookmark: gradient]The morphogen gradient model involves the production and release of a diffusible chemical signal called a morphogen. Morphogen release creates a concentration gradient, with high concentrations of morphogen close to the source, and low concentrations farther away from the source. Exposure to different threshold levels of morphogen leads to different cell fates. 


Reproduction:
5. Compare and contrast asexual and sexual reproduction. Your answer must include each of the following subtopics; definition of terms, Method(s) of each, and genetic variability. 
Solution
Similarities 
a) The process of sexual reproduction occurs by the formation of gametes with a haploid set of chromosomes.
b) During the process of fertilization, these two gametes combine or fuse to form a cell with a diploid set of chromosomes.
c) Sexual reproduction is common in higher organisms like multicellular animals, some fungi, and plants.
d) It is absent in prokaryotes without nuclei but the process of bacterial conjugation, transformation, and transduction are similar in process to sexual reproduction.
e) Sexual reproduction is characterized by the fertilization of a female gamete by a male gamete to form an offspring that is genetically different from both the parents.
g) Sexual reproduction is a bi-parental process which requires two different individuals of different sex.

Differences 
a) Asexual reproduction involves one parent and produces offspring that are genetically identical to each other and to the parent. Sexual reproduction involves two parents and produces offspring that are genetically unique.
b) Asexual reproduction includes fission, budding, fragmentation, and parthenogenesis, while sexual reproduction is achieved through the combination of reproductive cells from two individuals.
c) The sexual populations show higher polymorphism and genetic variability than the asexual populations of a species, which leads to significantly different population genetics in populations with different life cycles.
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