Unit 5: Cellular Biology Part 3

Chapter 10: Cell Growth & Division / Chapter 11: Introduction to Genetics / Chapter 12: DNA & RNA /

Chapter 13: Genetic Engineering / Chapter 14: The Human Genome
Learning & Study Guide
SC.F.1.4.5/ SC.F.2.4.1/ SC.F.2.4.2/ SC.H.1.4.2/ SC.H.1.4.3/ SC.H.1.4.7/ SC.H.3.4.2/ SC.H.3.4.5

	Date
	 
	Objectives (District Standards)

	 
	43
	Review the importance of the cell nucleus and its structure.

	 
	44
	Know the events, not specific stages, of the cell cycle.

	 
	45
	Compare and contrast mitosis and meiosis (not specific stages) in terms of their functions and the number of chromosomes in the resulting cells.

	 
	46
	Describe the forms and advantages of asexual reproduction as it relates to mitosis.

	 
	47
	Describe sexual reproduction as it relates to meiosis and provides genetic variability.

	 
	48
	Review the basic principles of Mendelian genetics.

	 
	49
	Predict the probability of an organism inheriting a specific trait using a Punnett square.

	 
	50
	Use the Punnett square as it relates to Mendel’s laws and the production of gamete and offspring possibility.

	 
	51
	Review how to solve basic inheritance problems that contain genetic terms such as heterozygous, homozygous, dominant, recessive, genotype, and phenotype.

	 
	52
	Explore how other patterns of inheritance such as incomplete dominance, multiple alleles, and sex-linked traits affect genetic diversity within a species.

	 
	53
	Investigate common genetic disorders (e.g., sickle cell anemia, Tay-Sachs, Huntington’s disease, trisomy 21).

	 
	54
	Compare and contrast the structures and functions of DNA and RNA.

	 
	55
	Relate the DNA molecule to DNA structure.

	 
	56
	Diagram the sequence of events that occur during DNA replication and transcription.

	 
	57
	Describe the role of ribosomes, mRNA, tRNA, rRNA, and amino acids in protein synthesis.

	 
	58
	Illustrate the sequence of events that occurs during protein synthesis as the hereditary code moves from DNA to RNA, and finally to the sequence of amino acids in protein.

	 
	59
	Explain that proteins are manufactured, packaged, and sometimes excreted from the cell to perform actions in other parts of the body.

	 
	60
	Describe the importance of the Human Genome project and other genomic research

	 
	61
	Explain that mutations are changes to genetic material and describe the causes and effects.

	 
	62
	Explain how recombinant technology can benefit mankind.

	 
	63
	Explain that mutations and genetic recombination are sources of genetic variability.


Knowledge List
Concepts Students Should Know
□____ asexual reproduction including: binary fission, vegetative propagation, budding, 
regeneration, and sporulation.

□____ results of interphase, mitosis / meiosis, cytokinesis. (students do not need the 
individual stages of mitosis and meiosis).

□____ chromosome number in daughter cells for mitosis and meiosis.

□____ crossing over and sexual reproduction provides sources of genetic variability.

□____ asexual reproduction does not provide genetic variability.

□____ Mendel’s three laws.

□____ Punnett square illustrates possible gametes and statistical offspring.

□____ common human genetic disorders.

□____ DNA replication to prepare for mitosis and meiosis.

□____  path of DNA code during transcription and translation (mRNA to tRNA to 
polypeptide to protein).

□____ structure of a chromosome including genes, DNA, and nucleotides.

□____ nucleotides in DNA and RNA as well as the base pairing rules.

□____ differences between DNA and RNA.

□____ importance of proteins.

□____ different forms of DNA technology including recombinant DNA and DNA 
fingerprinting.

□____ causes of mutations and why this is a source of genetic variability to offspring.

□____ effects of mutations (new alleles, genetic disorders, cancer)
Skills List
Students Should Be Able To Do:
□____ create a graphic organizer or Venn diagram to show the advantages and
disadvantages of sexual and sexual reproduction.

□____ label the cell cycle for both gametes and body cells.

□____ create a Venn diagram or chart to compare and contrast mitosis and meiosis in terms 
of chromosome number, number of daughter cells, and number of divisions.

□____ construct monohybrid Punnett squares and predict phenotypes and genotypes from 
them.

□____ analyze a Punnett square for evidence of Mendel’s three laws.

□____ solve simple inheritance problems that contain genetic terms such as heterozygous, 
homozygous, dominant, recessive, genotype, and phenotype.

□____ solve complex inheritance problems involving X-linked traits, co-dominance,


and incomplete dominance.

□____ create a karyotype and use it to identify human chromosomal abnormalities.

□____ pair nucleotides correctly with DNA and RNA.

□____ create a model of a short piece of a DNA molecule, label its parts, and use it to show 
how replication works.

□____ use the same DNA model to show how transcription works, creating a short


piece of an RNA molecule.

□____ use the model of the RNA molecule to show how translation works.

□____ construct the correct amino acid sequence in a protein when given a series of DNA 
base pairs and a codon and amino acid table or wheel.
Vocabulary List 
amino acids

biodiversity

DNA

Gene

Genotype

Heterozygous

Homozygous

Meiosis

Mitosis

Molecule

Mutation

Nucleus

Phenotype

Protein

Punnett square
Recessive

RNA

sexual reproduction

adenine

binary fission

budding

codon

cytokinesis

cytosine

DNA fingerprinting

DNA replication

Dominant

Gamete

Guanine

Interphase

Aryotype

mRNA,

nucleotide

plasmid

polypeptide

recombinant DNA

regeneration

restriction enzyme

somatic cell

sporulation

thymine

transcription

translation

tRNA

uracil
vegetative propagation

