The Plant Cell

Figure 1-19 Plant cell structure.
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Microscopes

 Developed in 1600s

 Robert Hooke 1665 —
looked at thin sections of
cork, first to describe
“cells”, meaning little
rooms

Cell Theory is made of 3 concepts
1838

1. All living things are made of cells

2. Cells are the basic unit of structure
and function

3. All cells come from pre-existing
cells
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TEM — Transmission Electron Microscope
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Figure 2.1

Hange of Light Microscope

Biological measurements. The scale ranges from | centimeter (0.01 meter) down to 0.1 nanometer (0,0000000001 meter).




Cells can be broken down into 2 types

* Prokaryotic cells - no nucleus, bacteria
* Eukaryotic - nucleus, plants and animals

Comparing Cells

prokaryotic cells eukaryotic cells
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animal cell
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Differences between plant and animal cells........
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Generalized Plant Cell

cell wall
cell membrane

Golgi vesicles

Golgi
ribosome apparatus
smooth ER chloroplast
(no ribosomes)
vacuole
nucleolus membrane
nucleus
rough ER
(endoplasmic raphide
reticulum) crystal
druse
large central crystal
vacuole
amyloplast mitochondrion
(starch grain)

cytoplasm

(© E.M. Armstrong 2001




apparatus
Nucleus

membrane
Golgi

Cell wall
Plasma

Chloroplast

Mitochondrion




Cell Wall - thick outer coating that helps maintain

the shape of the cell and protects it from damage (this
makes our lettuce crunchy)

* Primary Wall — cellulose
e Secondary Wall — contains lignin, strengthening

Plasmodesmata — channels
between adjacent cells

Primary cell wall

Gluey pectin layer

Secondary cell wall
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Plasma Membrane — Fluid Mosaic Model
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Organelles in Eukaryotic Plant Cells

Structure

Nucleus

Chloroplasts
Mitochondria
Ribosomes
Endoplasmic reticulum
Golgi apparatus
Vacuole and vesicle
Lysosomes
Peroxisomes

Function

Contains genetic material

Photosynthesis, sugar production

Energy production, respiration

Protein synthesis

Synthesis and transport of proteins and lipids
Processing, distribution of proteins, lipids
Storage of cellular substances

Digestion of substances in cell

Digestion and detoxification
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Chloroplasts — site of photosynthesis, in which water

(H20) and carbon dioxide (CO2) are changed into sugar
and oxygen. Endosymbiotic origin (cyanobacteria).
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Other plastids.......

Leucoplasts /Amyloplasts - membrane-bound,
starch-storage organelles. Colorless, but stain
dark with iodine. Potatose

L //i.-i-}»— cell wall
» “ &\  starch
grain
(amyloplast)

(©) W.P. Armstrong 2001

Chromoplast — plastid with
color pigments, responsible for
flower colors




Mitochondria - the “powerhouse” of the cell, this structure

harvests energy from organic material. Glucose is broken down to
release energy. Endosymbiotic origin
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Central vacuole - contains water which helps the
plant stand upright (turgor pressure), stores waste
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http://academic.pgcc.edu/~kroberts/Lecture/Chapter 3/03-34_Vacuole_L.jpg

Endoplasmic reticulum - these structures help produce,
process, and transport proteins needed by the cell. If the cell
needs an enzyme for a chemical reaction these guys make it
and ship it out.

Ribosomes- these structures assemble proteins (they look like
little balls). They're found on the rough endoplasmic reticulum
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Golgi Bodies - organelle that packages proteins
(gives them address labels) and gets rid of waste
proteins




Nucleus -ona storage, duplication, and transcription
* Enclosed in a double membrane: the nuclear envelope.
e Membrane is perforated with pores which regulate the entrance and

exit of large macromolecules.
* The genetic material enclosed in the nucleus is usually in the form of

chromatin, a blob of DNA and protein.
e The chromatin condenses into chromosomes before cell division.

Chromatin

Nuclear
membrane

Nucleolus

Nuclear pore Nucleoplasm

Nucleolus involved in ribosome production.



Chromosomes

DNA

Chromosome

Nucleus

Gene — sequence of DNA coding for a protein or trait



Cell Division — how plants grow
Mitosis in Plants
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Mitosis — DNA duplicated, cell divides
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Cell Cycle
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Prophase: the chromosomes begin to condense,
while around the nucleus spindle fibers develop




Metaphase: the chromosomes line up
along the equatorial plane of the cell




Anaphase: the chromosome pairs divide and
the two groups migrate to opposite poles of the

cell.
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Telophase - a nuclear membrane forms, the chromosomes disperse
and can no longer be distinguished. The spindle fibers dissolve. A
new cell wall forms and the two cells separate.

\’_r.‘

Cytokinesis — formation of new cell wall and division of the
cytoplasm into two daughter cells, completed by the end of
telophase.









