Running Head: BIOLOGY		1

BIOLOGY		13






Campbell Biology
Author Name
Institutional Affiliation










Chapter 11: Cellular Signaling
Three stages of cellular signaling
There are three stages of cellular signaling; reception, transduction and response (Mempel, Henrickson, & Von Andrian, 2004a). Reception occurs when a cell is able to detect a molecule gesturing the cell from outside. Transduction is the process by which the signaling molecule binds to the cell changing the structure. Response is a means by which the signal produces the response signaled(Mempel, Henrickson, & Von Andrian, 2004b)
Examples of how cells communicate with each other.
Generally, cells communicate with each other in several ways. One of the way through which cell communicate is through chemical signals. 
Why some cells respond to ligands while others don’t
Ligands are defined as molecules that are used for signaling. Some cells respond to ligands while others do not. This is because not all cells have the right receptor for the ligand and thus a response will only be produced if the receptor of the target cell binds to the ligand. 
Four types of cell receptors with their similarities and differences
A receptor is a part of a cell, tissue or membrane which responds to a specific ligand. There are four types of receptors namely chain linked receptors, enzyme linked receptors, intercellular receptors and G-protein coupled receptors. 
How yeast signal each other
Yeast are unicellular eukaryotic organisms. Yeast cells signal each other using signaling cascades. They also use cell surface receptors and mating factors.
Kinase 
 kinase is an enzyme that regulates the process of phosphorylation. 
Second messengers and the way they are produced and how they pass the cell signal
Second messengers include calcium, cyclic GMP, cyclic AMP, inositol triphosphate and diacyglycerol. Second messengers are produced by enzymes. second messengers pass the cell signal by the method of transduction.
Apoptosis
Apoptosis can be defined as the death of cells which is programmed(Green, 2011). Apoptosis would result from disease or destruction of the cell. It might also happen as a normal process in a cell or psychological. Apoptosis is can be facilitated by signals that are found in the cell. Apoptosis is promoted or inhibited by large networks of signaling routes.
Examples of cell responses
There are various cellular responses. For example, the ion channels can open, new protein synthesis happens, muscle fiber contraction, contraction of the muscle cell and proliferation of the cell among others.





Chapter 12: Cell Cycle
Centromere, centrosome, centriole
A centromere binds two sister chromatids in a chromosome. A centrosome is an organelle that organizes all the microtubules in cell. A centriole is a cellular organelle that is cylindrical in shape composed of tubulin; a type of protein(Ganem, Godinho, & Pellman, 2009). Two centrioles make up one centrosome.
Genetic material organization
G1-S-G2-M and G0
G- zero in full is gap 0 and it’s the period by which the cells are not dividing completely as they may be resting or have reached the end stage of development.  G1 in full is gap 1 and it’s the period during which the cells enlarge in size and also are involved in production of RNA and protein. The S phase in full is the synthesis phase and it’s the period during which the occurrence of DNA replication happens. G2 in full is gap 2 and it’s the period of transition between DNA synthesis and mitosis. M phase is the mitosis phase in which the cell’s activity such as growth and production stop.
PPMACTC
The PPMACTC is the process of mitosis in which we have prophase, prometaphase, metaphase, anaphase telophase and cytokinesis in this order. Prophase is the initial stage of mitosis in which chromatin which is DNA and proteins in the nucleus condenses. This phase separates the genetic material into two daughter cells. The second stage is the prometaphase. During this stage, the nuclear envelope surrounding the nucleus is broken down. The third stage is the metaphase. In these phase, all chromosomes align at the center of the cell through a pull force. Fourthly, anaphase proceeds whereby the chromosomes divide into two and sister chromatids move to opposite ends of the cell and the phase proceeds to telophase which is the final stage of mitosis. During telophase, a wall is formed around each set of chromosome and this process ends by cytokinesis which is a process by which the cytoplasm of the parental cell is divided into two daughter cells (BishopRoby, 2008)
Mitotic spindle
A mitotic spindle is composed of motors, tubulin and other molecules. Microtubules pull the sister chromatids apart by the “tag of war” method. Pulling of the sister chromatids involves motors by the molecules.
Cytokinesis in animal and plant cells
cytokinesis in animals and plants is similar in that it takes place in meiosis in animals and mitosis in plants. The difference in cytokinesis in plants in animals and plants is that in plants a cell wall if formed while in animals a furrow is formed.
Which organisms do not produce by mitosis
Organisms which do not produce by mitosis are unicellular organisms and lower animals. They produce by binary fission, budding, vegetative propagation, sporulation and regeneration.
How cell cycle is controlled.
The cell cycle is controlled at various points and this is controlled by two proteins namely cyclin dependent kinases and cyclin which are activated to control the process of cell cycle.  If the cell cycle is not controlled, it can result to cancer which leads to fast division of cell.
Difference between cyclins and cyclin dependent kinases 
Cyclin dependent kinases contain a serine component and is used together with the cyclins. The cyclins activate the cyclin dependent kinases. The cyclin dependent kinases bind to cyclin and it cannot work without it.















Chapter 13: Meiosis
know how chromosomes move and migrate in meiosis I & II; being able to figure out chromosome number for diploid (2n) and haploid (n) cells; at which stage is the number reduced?
Meiosis occurs in two successive divisions Reduction (Meiosis I) and Division or Meiosis II. Meiosis I reduces the ploidy level from 2n to n, on the other hand, Meiosis II divides the remaining set of chromosomes.
know the alternation of generations. When & how does mitosis (after meiosis) occur to produce multicellular gametophyte in flowering plants? 
In plants Mitosis occurs after meiosis, it occurs in spores which germinate during the gametophyte phase. The sporophyte (spore producing) phase precedes the gamete producing phase(gametophyte). Gametophyte is responsible for producing sperms and eggs, scientifically known as antheridium and archegonium respectively.
when does sporophyte mitosis or meiosis occur?
The process of sporophyte, mitosis and meiosis occurs after fertilization. Asexual plants will reproduce through Mitosis while sexual plants will reproduce through Meiosis.
what features do all sexual life cycles have in common? 
All sexual life cycles are characterized by fertilization whereby the female and male sex cells meet to produce the embryo. Besides, fertilization all sexual life cycles have meiosis (production of diploids and haploids)
the relative advantages of asexual vs sexual reproduction.
Asexual reproduction increases the ability of an organism to reproduce quickly and successfully. However, asexual reproduction decreases the ability survival ability of a species since it produces genetically identical offspring. On the other hand, sexual reproduction increases the diversity of offspring, significantly enhancing the species survival ability. The disadvantage of sexual reproduction is that organism need to find a partner.
what is the meaning of “haploid multicellular organism”?
Haploid Multicellular organism are organism that produce sex cells(gametes) with a single set of chromosomes that are not paired.
know the terms & important events related to meiosis: tetrad, crossing over, chiasmata, synapsis, etc.
Tetrad - A tetrad is a structure of four cells comprising of two homologous chromosome and a pair of related chromatids. A tetrad is usually formed during meiosis.
Crossing over- crossing over refers to the process by which two homologous chromosomes exchange segments with non-related chromatids. 
Chiasmata -  chiasmata refer to the point of contact between two no-related chromatids.
Synapsis- synapsis refers to the fusion of a pair of chromosomes at the beginning of the meiosis process.
what is a polar body? How many are there in egg development in human?
A polar body refers to the small cells which sprout from an oocyte after meiotic division has taken place. In humans only two polar bodies are formed since the first polar body disintegrates before division.
Chapter 14: Mendel and Genes
Basic rules of genetics
The basic rule of genetics is the product rule and the sum rule.
why Mendel was successful
Gregor Mendel was successful because he analyzed results using statistical methods. Secondly, Mendel used only one species at a time to carry out experiments. Thirdly, Mendel used to keep all his records both quantitative and qualitative. Lastly, He used characters that were on various chromosomes.
Key ideas by mendel
Mendel came up with several key ideas to explain his data on the results he had obtained on the pea. He explained how traits become passes from one generation to the next. To achieve all these, a pea plant was used with various traits in twos such as pea color, shape, color of the flower, position of the flower, pod color and shape and plant height. He concluded that genes are passed from parents to their offspring.
How gametes are produced
Gametes are produced through the process of meiosis which is a type of cell division. In meiosis four daughter cells are produced. During this process, haploid cells are produced in which the male and female gametes come together to produce a zygote in the fertilization process.
Monohybrid vs dihybrid cross
Monohybrid cross is an experiment that is conducted during breeding of parents that differ in one specific trait while dihybrid is a breeding experiment in which the parents differ in two traits.
Dominant
Dominant means that an allele is expressed more compared to the other allele known as a recessive allele. A dominant allele is symbolized by a capital letter while a recessive allele is expressed in a small letter. For instance, Hh.
Traits influenced by environmental factors
Gender is one of the trait influenced by environmental traits.
Genetic basis of several exceptions to typical mendelion ratios 
Incomplete vs co dominance 
Incomplete dominance is when heterozygote phenotype comes between two homozygote phenotypes while co dominance, two of the alleles are expressed in the heterozygote.
ABO blood group is a means by which blood groups are categorized by the means which they are inherited from the red blood cells. Before a transfusion occurs, the blood group has to be determined. Multiple alleles are three or more genes in the same point in a chromosome while epistasis is the process of interaction between non allele genes. Pleiotropy is a situation whereby an allele has influence on two or more phenotypic traits that are not related by any chance while polygenic inheritance occurs when one phenotypic trait is inherited and controlled by two or more genes.



Chapter 15: Chromosomes
Importance of the fruit D. melanogaster 
This is also known as fruit fly and has been used I scientific research. First the fruit fly is inexpensive thus making it easier to take care of it. Secondly, it can produce under harsh and various environmental conditions. Thirdly, fruit fly is very useful in research in that it has similar genetics as those of humans and other animals.
Things confirmed with the fly studies
The study by TH Morgan confirmed the theory of the chromosome. Secondly the fly studies confirmed the chromosome theory. The study also confirmed that mutation occurred differently for the female and the male.
Linkage
Linkage is the process in which two genes that are near each other on the chromosome become inherited together.
Genetic maps construction
Genetic map construction is a process that begins with rearranging data of the genotypes followed identifying the parentals and the double crossovers. The parentals are the largest in the population while crossovers are the smallest. The next step is finding the gene in the middle using the crossovers and the brisk force method. Then draw the chromosome and then draw the crossovers thus resulting to a gene order.



Map distance between linked genes
The distance between linked genes can be determined using linkage map units. Usually data that had been collected from recombinant offspring is used is added up and it is used to determine the percentage of recombinant offspring by dividing the recombinant offspring by the total offspring and multiplying by 100. The percentage obtained is also the distance between the two genes.
How gene on X chromosome inherit differently
X linked genes have a different patterns of inheritance. A female has two X chromosome and therefore the final result will be two X- linked genes. In male, only one X chromosome is available which is combined with Y thus resulting in only one X- linked gene.
Types of chromosomal abnormalities observed
There are various examples of types of chromosomal abnormalities observed which include trisomy 21, 18 and 13, Jacobsen syndrome, klinefelter’s syndrome, XYY and XXX syndrome, turner’s syndrome among others.
Philadelphia chromosome structural abnormalities
Philadelphia chromosome is an abnormality that is observed which causes myeloid leukemia. This is a very short chromosome 22. 

 
Aneuploidy, polyploidy chromosome number variations
Aneuploidy is defined as a chromosomal mutation in which there exists one or more chromosomes or less than one chromosome. Polyploidy is a chromosomal mutation in which there are two or more chromosomes.
Epigenetic inheritance and the implications
DNA methylation is a way in which methyl compounds are mixed to DNA molecule. Implications of epigenetic inheritance include adaptation in different environments.
What is mitochondrial inheritance and disease thereof
Mitochondria inheritance occurs when the nuclear DNA is inherited from the ancestors or when the nuclear DNA is inherited from a single lineage. There are several diseases of the mitochondria which include; leigh syndrome, diabetes and deafness, leber’s hereditary optic neuropathy and wolff Parkinson among others.
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