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Cytoskeleton

* Actin filaments
* Intermediate filaments
* microtubules
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Dynamic cytoplasm

* Organelle movement
» Cytoskeleton

TABLE 1-1 HISTORICAL LANDMARKS IN DETERMINING CELL STRUCTURE

1665
1674
1833
1838

1857
1879
1881

1898
1902
1952

1957

1960

1965

1968
1974
1994

Hooke uses a primitive microscope to describe small pores in sections of cork that he calls “cells.”
Leeuwenhoek reports his discovery of protozoa. Nine years later, he sees bacteria for the first time.
Brown publishes his microscopic observations of orchids, clearly describing the cell nucleus.

Schleiden and Schwann propose the cell theory, stating that the nucleated cell is the universal building block of plant
and animal tissues.

Kolliker describes mitochondria in muscle cells.
Flemming describes with great clarity chromosome behavior during mitosis in animal cells.

Cajal and other histologists develop staining methods that reveal the structure of nerve cells and the organization of
neural tissue.

Golgi first sees and describes the Golgi apparatus by staining cells with silver nitrate.
Boveri links chromosomes and heredity by observing chromosome behavior during sexual reproduction.

Palade, Porter, and Sjostrand develop methods of electron microscopy that enable many intracellular structures to be
seen for the first time. In one of the first applications of these techniques, Huxley shows that muscle contains arrays of
protein filaments—the first evidence of a cytoskeleton.

Robertson describes the bilayer structure of the cell nembrane, seen for the first time in the electron microscope.

Kendrew describes the first detailed protein structure (sperm whale myoglobin) to a resolution of 0.2 nm using X-ray
crystallography. Perutz proposes a lower-resolution structure for hemoglobin.

Christian de Duve and his colleagues use a cell fractionation technique to separate peroxisomes, mitochondria, and
lysosomes from a preparation of rat liver.

Petran and collaborators make the first confocal microscope.
Lazarides and Weber use fluorescent antibodies to stain the cytoskeleton.

Chalfie and collaborators introduce green fluorescent protein (GFP) as a marker to follow the behavior of proteins in
living cells.



ANIMAL CELL
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Three cell types are drawn
here in a mora realistic
manner than in the schematic
drawing in Figure 1-24. The
same colors are used, however,
to distinguish the main
components of the cell. The
animal cell drawing is based
on a fibroblast, a cell that
inhabits connective tissue,
depositing extracellular
matrix. A micregraph of a
living fibroblast is shown in
Figure 1-7A. The plant cell
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Didinium (protozoa) eats paramecium
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Model animals

» Rapid division
» Genetic Manipulation
* Lucid

» Saccharomyces cerevisiae
» Arabidopsis thaliana

» Drosophila melanogaster




General Life Mechanism

e Cell division & death

colony produced by
repeated division of
a single cell

colony formed by
mutant cell that
divides at the cool
temperature

colonies replicated mutant cell fails to
onto two identical divide and form
plates and incubated colony at the warm
mutagenized cells plated at two different temperature
out in a Petri dish grow into temperatures
colonies at 23°C




introduce
fragments of
foreign yeast DNA

S. pombe cells with
temperature-sensitive
Cdc2 gene cannot

spread cells over plate w
ey plat divide at warm temperature

e incubate at warm
temperature

cells in this colony received
a functional S. cerevisiae
substitute for the Cdc2 gene and
can divide to form a colony

human " FGLARAFGIPIRVYTHEVVTLWYRSPEVLLGSARYSTPVDIWSIGTIFAELATKLPLFHGDSEIDQLFRIPRALGTPNNEVWPEVESLQDYKNTEP -
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C. elegans

» 959 cells
» 19,000 genes
o 70% pr.
* Apoptosis
» Cancer




» Lucid embryo (2 weeks)

Zebrafish
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108 10° 10'°
nucleotide pairs per haploid genome




