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Ch10
What would be the effect of the following mutations on the production of the protein for which a gene codes? (2pt each)
a. A mutation in the promoter of a gene, so that RNA polymerase cannot bind to it
There will be no protein formation because transcription would not take plane and no mRNA would be formed.

b. A mutation in an intron of a gene.
The genes intron has is not involved in gene coding and therefore, a mutation on a genes’ intron has no effect on protein production.

c. A mutation of codon CGA to codon AGA in an exon
This will not affect protein production for which gene code because CGA and AGA are codes for arginine.

d. A mutation of a stop codon to one coding for an amino acid
The protein expressed when a mutation of a stop codon to one coding for an amino acid would have fewer wild types than amino acid residues because the transcription of mRNA would be extended until met a STOP codon. 
 
 
The base sequence of the gene coding for a short polypeptide is T A C G C T A G G C G A T T G A C T. What would be the base sequence of the mRNA transcribed from this gene? Using the genetic code in Figure 10.11, state the amino acid sequence of the polypeptide translated from this mRNA.
(3pts) mRNA sequence: GAUGCGCAUCCGCUAACUGA

(4pts) amino acid sequence: - meth- arg- ser- ala-asn-STOP
 
Ch13
(2pts) Why is the fossil record said to be incomplete?
Fossils records are said to be incomplete because early organisms that were soft bodied rarely fossilized. Geological activity has continued to destroy fossils creating more gaps in fossil records.   Lastly, fossils off organisms that live in other organism species such as insects on tree trunks have reduced chance of fossilization.
(2pts) What organisms might be most underrepresented in the fossil record?
 Soft bodied organisms are most likely to be underrepresented in a fossil record. 
(1pt) Why?

This is because they these organisms decompose (they rarely fossilize).

It has been noted that with the ability to clone animals, such as endangered species, their population numbers can be increased in a short time.
(5pts) How would this impact these populations from the perspective of the gene pool? 
Cloning of animals of endangered species decreases genetic variability of animals, but increases desired trait availability in an animal species. Genetic diversity is lowered by cloning. 
(5pts) Use some of the principles of evolutionary theory from this chapter to explain how the overuse of antibiotics has altered the course of evolution for bacteria that have evolved antibiotic resistance.
From an evolutionary theory point of view, there are two genetic ways in which bacteria can became resistant to antibiotics. When antibiotics are first introduced, they eliminate most of the bacteria but some bacteria may remain, these bacteria produce more resistant genes, there genes can be eliminated by a stronger antibiotic but still some remain and continue to produce more and more resistant bacteria.

Ch14
Imagine that certain fruit flies exhibit mating behavior that separates them from another group of fruit flies: one group mates and lays eggs only on apple trees, and the other group mates and lays eggs only on pear trees.
(5pts) How could you design an experiment to test if these are different species or still the same species?
To test whether or not the two fruit flies are in the same species;
i) Isolate the two fruit fly type on characteristics of where they mate and lay eggs; apple trees and pear trees.
ii) Give room for fruits flies to mate, lay eggs and reproduce.
iii) Record quantitatively the number of eggs laid by the two fruit fly samples and the population of this first generation,
iv) Collect and isolate another different sample of fruit flies and interchange the trees.
v) Repeat step iii on the new sample and analyze them statistically.
vi) If the population in each sample is the same then they have the same re
production characteristics thus are in the same species if otherwise then they are of different species.

Cultivated American cotton plants have 52 chromosomes (2n= 52). In each cell, there are 13 pairs of large chromosomes and 13 pairs of smaller chromosomes. Old World cotton plants have 26 chromosomes (2n= 26), all large. Wild American cotton plants have 26 chromosomes (2n= 26), all small.
(5pts) Propose a testable hypothesis to explain how cultivated American cotton probably originated.
 American cotton probably originated by hybrid polyploidy. 13 small chromosomes fused with 13 large chromosomes and gave rise to 26 unpaired chromosomes viable zygote. Meiosis does not occur in the hybrid produced because it has no homologous chromosomes.  This hybrid can however reproduce through mitosis (asexually). This happens until when a chromatids sister cell fails to yield a cell by not segregation with the 26 paired chromosomes that produce asexually. The wild American cotton should have similarities with small chromosomes of the cultivated American cotton. 


Ch15
A technique called polymerase chain reaction (PCR) is used to manufacture multiple copies of a specific segment of DNA. This process requires DNA polymerase to catalyze the reaction. One step in the procedure requires that the mixture be heated to a high temperature.
(4pts) What kind of organism would be a good source of such DNA polymerase?
Heat-tolerant bacterium like Thermus  aquaticus  should be used in PCR since PCR requires  DNA polymerase  that is heat resistant.
(4pts) Explain your reasoning.
During the high temperature denauration process, heat-tolerant bacterium can survive and remain viable. These high temperatures in PCR mixture process distort other polymerase enzymes. Pfu DNA polymerase is also used as Taq DNA polymerase well as hyperthermophilic organisms extracted polymerase DNA.

Through clever marketing and misleading information provided by the media, our society has been convinced that we need to regularly use antibacterial products. We can purchase antibacterial hand sanitizer, antibacterial kitchen utensil drawers, and even antibacterial toys for our children.
(3pts) From a scientific standpoint, should we try to eliminate all bacteria from our environment?
Bacteria plays an important role in the ecosystem and not all bacteria are pathogenic (cause diseases). We should not try to eliminate all bacteria from the environment. Some bacteria are essential for our health and thus an integral part of the ecosystem.

(4pts) Explain your answer. List pros/cons.
Pros 
Elimination of bacteria causing infection would limit spread of bacterial infections such as cholera, pneumonia among others,
Environmentally harmful bacteria elimination conserves the environment.
Cons
Some bacteria such as intestinal bacteria that aids in digestion would cause dysfunction in the digestive system.
Bacteria are an important parts of the ecosystem and thus elimination of bacteria is harms biodiversity.


 



Ch16 
1. (5pts) Suggest some ways to test the hypothesis that a particular angiosperm species is pollinated exclusively by beetles.
Hints- What would the setup be like? How would you control the variables? How would you test this... be sure to explain the entire process. 
Experimental setup
	 [image: ]  
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To control the variables, this experiment should be carried out in separated chamber for A-beetle and B-non beetle insects. The two chambers should not in any way allow entry of the other insects too avoid pollen grains exchange. The number of beetles in the experiment should not be increased or decreased during the experiment as this would alter the results of the experiment.
For compartment A, the hypothesis would be true if pollination off the angiosperm occurs. If angiosperm in booths compartments pollinate, then this would imply that pollination is not exclusively by beetles alone but also by other insects.



1. Can you think of a strategy to use lichens as monitors for air quality in an urban area?
Lichens are pollution indicators due to their insensitivity to changes in environment. Presence of pollution microclimatic conditions like moisture that impact lichen diversity enables leaching to be a useful in pollution monitoring.  Lichens are sensitive Sulphur iv oxide gas and air pollution indicators. They do not get nutrients and water from the soil.

1.      Many fungi produce antibiotics, such as penicillin, that are valuable in medicine.
(2pts) Of what value might the antibiotics be to the fungi?

Fungi break down organic matter and thus aid in continued supply of essential nutrients to the plants and environment they are ecosystems’ essential decomposers.
Fungi decompose toxic pollutants such as DDT and certain cancer causing chemicals. They also decompose wood.

Similarly, fungi often produce compounds with unpleasant tastes and odors as they digest their food.
(2pts) What might be the value of these chemicals to the fungi?
Fungi have distinctive uses in humans. They aid in ripening, production of alcoholic beverages and making of bread with yeast. Yeast aids fermentation of sugars to alcohol under aerobic conditions. 


 (1pt) How might the production of antibiotics and odors have evolved?
Fungi produce antibiotics used in treatment of bacterial diseases. Penicillin inhibits bacteria, Staphylococcus aureus growth in humans. It the first antibiotic discovered.


 









Ch17
2pts) How would you describe a phylogenetic tree to a nonscientist?
A phylogenetic tree is a diagram that illustrates the evolutionary relationships of organisms, or species that share the same ancestry. These trees show the differences and similarities between evolved organisms and their ancestors. The tree trunk represents the ancestor and organism interrelations are shown by the distance between them. Closely related organisms are located close to one another in the branches. The phylogenetic trees show in a simplified manner the phylogenetic relationships of organisms.

(2pts) What is the significance of placing related groups on a phylogenetic tree?
Placing related groups on a phylogenetic tree is important in showing and determining their interrelation and evolution relationships.

(1pt) How does this type of classification help scientists?
This type of classification helps scientists in determining whether or not two species have a common ancestor and also helps them determine the identity of new species after sequencing of their extracted DNA.

(5pts) What types of genetic evidence might be useful in resolving the relationship between 
Neanderthals and modern humans?
Research has evidenced that modern humans and Neanderthals half a million years ago shared a common ancestry. They however evolved in parallel ways. Studies have shown a possible interbreeding between Neanderthals and modern Eurasians less than 40,000 years ago.  Neanderthals were bigger bodies, stockier and had shorter legs compared to modern humans. Neanderthal DNA is still evident in modern humans’ skin, hair and disease and this is attributed to interbreeding.
Modern 
(5pts) Anthropologists are interested in locating areas in Africa where fossils 4–8 million years old might be found. Why?
Africa is believed to be the cradle of mankind and they a possibility that Africa contains the fossils of earths earliest organisms. Human ancestors originated in Africa, older species such as the Homo erectus and Homo ergaster we found in Africa.
Fossils found in Ethiopia, Africa give molecular evidence on the origin of humans. Humans are more related to one another than Neanderthals, DNA studies place Africans in the earliest branches of human tree. Evidence support Africa as the origin of all humans who share the homo sapiens as a common ancestor.
Africa is evidenced as the origins of human species that spread to Asia and Europe Evolution of human cognition has spurred rapid H sapiens expansion and general human species evolution.




Ch18  
(7pts) Should be concerned with the extinction of “pests” like mosquitoes?
 Yes, extinction of pests should be of concern.

(8pts) Why or why not?

Mosquito extinction should be a course for concern.  Mosquitos not only provide food for birds and certain fish species, their extinction would affect the viability of these birds and fish. There would be a broken food chain and the population of this animals would eventually decrease before they adapt.
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