
Genetics SI Session #1 
9/4/2013 

1.  Define the following words and the relationship between the word pairs. 

 Genetics- Study of heredity and the variation of inherited characteristics. 

 Genomics- Study of the genome- the complete set of genetics instructions for any organisms. 

Both are the study of genes but on a different scale. 

 Gene- A genetic factor (region of DNA) that helps determine a characteristic 

 Allelle- One of two or more alternative forms of a gene. 

Genes contain alleles. 

 Allele- One of two or more alternative forms of a gene. 

 Locus- Specific place on a chromosome occupied by an allele. 

Alleles are positioned at different locuses. 

 Genotype-set of alleles possessed by an individual organism. 

 Phenotype-The appearance or manifestation of a character. 

Different genotypes result in different phenotypes. 

 Heterozygote- An individual organism possessing two different alleles at a locus 

 Homozygote-An individual organism possessing two of the same alleles at a locus. 

An organism can be one or the other, cannot be both. 

 Haploid cells- carry one set of genetic information. The cell cannot have hetero/homozygote 

properties. 

 Diploid cells- carry two sets of genetic information. 

These describe the amount of genetic information carried by an organism. An organism cannot be 

both. 

2. What are the divisions of genetics and give an example of each? 

 Transmission genetics: how genes are passed on from one organism to the next generation. 
People who study genetic diseases use this branch of genetics (dog breeders, too ) ex) think 
about Mendel’s research and punnet squares 

 Molecular genetics: the mechanisms of genetics, chemical nature of genes – transcription, 
translation, replication. People who study cancer make use of the techniques learned in molec. 
genetics, researchers use and study these principles all the time, including Dr. Mukhtar. Ex) think 
about the lac operon 

 Population genetics: the genetic makeup of a population as a whole and the way the genes in a 
population change over time. People who study populations of animals make use of pop. 
genetics, people who study diseases within a population of individuals also use this (like the 
prevalence of malaria in a population of individuals in Africa). Ex) think about Hardy-Weinberg 
equilibrium and evolution 

3. Give an example of a model organism and why it is a good model organism. 

Fruit Fly (Drosophila melanogaster)- Short generation time (10 days), produce numberous 

progeny (100s of offspring) which is good for statistically significant data, ability to carry out 

genetic crosses (wing shape, eye color), and accumulated body of knowledge about their genetic 

system. 

E.coli (Bacterium)-20 minute generation time 

Caenorhabditis elegans (Nematode worm)- Can freeze them to preserve them, and can have 

large populations of them in a petri dish 
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4. What would be a bad example of a model organism? 

Humans (ethical concerns, can’t adapt to the lab, too few progeny) 
Large animals such as horses, giraffes, elephants (usually too few progeny, expensive to house, 
hard to adapt to lab) 

Cell Cycle 

5. Label the stages of the cell cycle and a brief explanation of what happens in each stage. Include the 

checkpoints. 

 

 

 

a. If a cell does not “pass” a checkpoint, what do you think will happen?  

The cell will go into G0 or redo G2 phase and try to fix itself 

 

b. If a cell does not pass a checkpoint multiple times, what do you think will happen? 

Programmed cell death 

c. If there were no checkpoints during the cell cycle, what do you think would happen? 

The cell would not do self-checks and mutations would occur leading to potential 

malfunctioning cells for example cancerous cells. 

 

 

 

 

 

 

G1 (Growth 1 Phase)- cellular content 

duplicated, excluding chromosomes. 

G0- Cell Cycle Arrest- suspended state 

of repair 

G1/S Checkpoint- checks to see if cell 

is ready for chromosome replication. 

If it doesn’t pass this checkpoint it will 

go into G0 

S Phase (Synthesis)- Amount of DNA 

doubles. All chromosomes duplicated 

G2( Growth 2 Phase)- cell finishes 

replication/growth and prepares for 

division. 

G2/ M Checkpoint- checks 

to see if cell is ready for cell 

division.  

M phase (Mitosis)- cell division 
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6. Tables are a great way to organize your notes! (And they can also serve as templates for flash-cards!) Fill 
in the table below. (Begin with Interphase and end with Telophase.) 

Name of Phase Important Facts Picture 

 
 

Interphase 
 
 

 Cellular replication  

 
 
 

Prophase 
 

 Chromosome decondense 
after duplication. 

 Mitotic spindle forms. 

 

 
 
 

Prometaphase 
 

 Disintegration of the 
nuclear membrane starts 
this phase. 

 Spindle microtubules 
attach to chromatids. 

 

 
 
 

Metaphase 
 

 Chromosomes line up on 
metaphase plate (center of 
cell) 

 

 
 
 

Anaphase 
 

 Sister chromatids separate 
and move toward opposite 
poles. 

 Each of sister chromatids 
still considered a single 
chromosome. 

 

 
 
 

Telophase 
 

 Chromosomes arrive at 
spindle poles. 

 Nuclear envelope reforms. 

 Produce 2  identical diploid 
daughter cells. 

 

 


