Biological Science Applications in Agriculture

Unit B

Plant Science

Problem Area 1

Cellular Biology and Agriculture

Processes within Plant Cells

Lesson 1

What is an organism?

· Describe characteristics that organisms possess.

· How are organisms used for our benefit?

· What can be do to increase the value of organisms?

Learning Objectives

· Describe a plant cell’s components and their function.

· Describe the structure and function of the nucleus.

· Describe the structure of DNA.

· Explain protein synthesis.

Learning Objectives

· Explain the steps involved in cellular replication.

· Explain diffusion.

· Explain osmosis and osmotic potential.

Terms

· Anaphase

· Cell membrane

· Cell wall

· Chloroplast

· Chromatin

· Chromosome

· Codon

· Cytyokinesis

· Cytoplasm

· Diffusion

· DNA

· Endoplasmic reticulum

· Gene

· Golgi apparatus

Terms

· Metaphase

· Mitochondria

· Misosis

· Nucleus

· Organelles

· Osmosis

· Osmotic potential

· Osmotic pressure

· Prophase

· Ribosome

· Telophase

· Transcription

· Translation

· Vacuole

I.  What are the components of a plant cell and what do they do?

· I.  Plant cells are made up of cell walls, membranes, cytoplasm and a variety of organelles.

· A.  The cell wall is a protective layer made of cellulose which surrounds the cell.

I.  What are the components of a plant cell and what do they do?

· B. The cell membrane is a thin film comprised of 2 fatty layers that surround the cell and regulate the movement of material into and out of the cell.

· C.  Cytoplasm is the semi-fluid inside the cell membrane which surrounds the organelles.

I.  What are the components of a plant cell and what do they do?

· D.  Organelles are small structures inside the cell which carry out the physiological processes of the organism.

· These are the plant’s organelles and their functions:

· 1.  Chloroplasts are membranes filled with chlorophyll and are the site of photosynthesis.

I.  What are the components of a plant cell and what do they do?

· 2.  Chromosomes are found inside the nucleus and are made of DNA.

· This is the site of the genetic blue print of the organism and directs all functions of the cell including protein synthesis.

· 3.  Endoplasmic reticulum is a system of tubes which move compounds through the cell to the ribosomes for protein synthesis.

I.  What are the components of a plant cell and what do they do?

· 4.  Golgi apparatus processes, packages, and transports compounds through the cell.

· 5.  Mitochondria are the site of cellular respiration.

I.  What are the components of a plant cell and what do they do?

· 6.  Nucleus contains the chromosomes.

· It is surrounded by a membrane that allows the movement of materials needed for protein synthesis to pass through.

I.  What are the components of a plant cell and what do they do?

· 7.  Ribosomes assemble amino acids into proteins.

· 8.  Vacuole is a large storage compartment filled mostly with water.

II.  What is the structure and function of the nucleus?

· II. The nucleus is a porous membrane surrounding chromosomes.

· A. The membrane allows the passage of fluid carrying chemical messages between the cytoplasm and the nucleus.

II.  What is the structure and function of the nucleus?

· B. Chromosomes are made of chromatin.

· Chromatin is long strands of DNA tightly coiled around protein.

II.  What is the structure and function of the nucleus?

· A section of this DNA strand codes for a specific protein to be made.

· This functional section of DNA is called a gene.

· Chromosomes exist in pairs, one form each parent.

III.  What is the structure of DNA?

· III. DNA stands for DeoxyriboNucleic Acid.

· It exists as a double stranded spiral called a double helix.

· It looks like a twisted ladder.

III.  What is the structure of DNA?

· The steps of the ladder are made of chemicals called nucleotides.

· The nucleotides are made from: a nitrogen base, a sugar (deoxyribose) and a phosphate group

III.  What is the structure of DNA?

III.  What is the structure of DNA?

· D. These base pairs will only match up A with T, G with C across the DNA strand.

· E. Following along the strand, the bases are looked at in groups of three called codons.

· Specific codons signal the formation of a specific amino acid.

IV.  How are proteins synthesized in the cell?

· IV. There are two basic steps in protein synthesis, transcription and translation.

· A. Transcription takes place in the nucleus and involves the following steps:

· 1. The DNA strand opens up or unzips.

IV.  How are proteins synthesized in the cell?

· 2. Messenger RNA (mRNA) duplicates the sequence of bases from the DNA strand, substituting uracil for thymine

· 3. mRNA passes through the nuclear membrane and endoplasmic reticulum to the ribosome.

IV.  How are proteins synthesized in the cell?

· B. Translation takes place in the ribosome.

· This concludes with the formation of a specific protein.

· 1. Transfer RNA (tRNA) reads the sequence of codons on the mRNA

IV.  How are proteins synthesized in the cell?

· 2. tRNA assembles the amino acids coded for from the DNA.

· 3. The amino acids are chemically bound together to form the protein.

V.  What are the steps in cellular replication?

· V. The survival of an organism depends on its ability to accurately copy DNA before the cell divides.

· This occurs as the nucleus divides.  After the DNA replicates itself, the cell divides.

· The process of nucleus division is called mitosis and it involves four phases.

· After mitosis, a fifth stage takes place to complete cell division called cytokinesis.

V.  What are the steps in cellular replication?

· These are the five steps in cell division with the first four making up mitosis:

· A. Prophase: During this phase the nuclear membrane begins to break down, spindle fibers appear at each end of the cell and chromosomes become visible as paired bundles.

· B. Metaphase: During this phase, spindle fibers attach to the chromosomes as they group together.

Mitosis

· C. Anaphase: During this phase the chromosomes divide and separate, moving to opposite ends of the cell.

· D. Telophase: During this phase new nuclear membranes are formed around the groups of chromosomes, the spindle fibers disappear and the chromosomes uncoil.

· E. Cytokinesis: In this final phase the organelles move to the new nuclei and the cell completes division by forming a plate between the two new complete cells.

VI.  What is diffusion and how does it occur?

· VI. The environment inside the cell is very different from the environment outside the cell.

· This requires the cell to restrict the movement of material into and out of it.

· This is accomplished through the process of diffusion.

VI.  What is diffusion and how does it occur?

· A.  The cell membrane acts as a filter letting some molecules pass through and keeping others out.

· This characteristic is referred to as selective permeability.

· Diffusion involves the passage of molecules through this semi-permeable membrane.

VI.  What is diffusion and how does it occur?

· B.  During diffusion, molecules move from areas of high concentration to areas of low concentration so long as they can pass through the membrane.

· They will continue to move until they reach a state of equilibrium on both sides of the membrane.

VII.  What is osmosis and how does it occur?
 What is osmotic potential?


· VII. Osmosis is the phenomenon where water molecules move from an area of high concentration to an area of low concentration.

· Osmosis is the diffusion of water across a differentially permeable membrane.

Osmosis

· A.  If a cell is placed in a solution with a higher concentration of dissolved chemicals than it has inside itself, an imbalance exists.

· The solution inside the cell has fewer dissolved chemicals than the solution outside the cell.

· The chemicals outside the cell will move into the cell, so long as they can move through the cell membrane, in order to form a state of equilibrium.

Osmosis

· If the dissolved chemical cannot get into the cell, water will move out of the cell in order to achieve this equilibrium.

· Likewise, if a cell contains more dissolved chemicals than its external environment and the molecules cannot exit the cell, the cell will take in water to dilute this chemical concentration.

· This concept is called osmosis.

Osmosis

· B.  The level of dissolved chemical in a cell affects the amount of water the cell will absorb.

· The greater the concentration of dissolved chemicals in the cell, the more water the cell will absorb.

Osmotic Potential

· There is a measurable physical force that is demonstrated in this situation.

· The force of the cell to absorb water in order to reach equilibrium with its environment is osmotic potential, or osmotic pressure.

· Keep in mind that if the environment exerts more osmotic potential than the cell, the cell will lose water.

Summary / Review

· Describe a plant cell’s components and their function.

· Describe the structure and function of the nucleus.

· Describe the structure of DNA.

· Explain protein synthesis.

Summary / Review

· Explain the steps involved in cellular replication.

· Explain diffusion.

· Explain osmosis and osmotic potential.

