What is Life Made of?

Approximate elemental composition (% of chemical
element by mass)

of a human body... ...vs Earth’s crust
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life is carbon-based



Cells are often
called the
"buildin

blocks of life".

Cells are the
basic structural
functional, an;f

biological unit
of all known living

organisms. Elodea Leaf ¥ - iaes

Knowing the
components of
cells and how

The study of cells work is
cells is called fundamental to
cell biology. all biological

sciences.



Discovery of Cells
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Hooke’s design
microscope
system —»

Robert Hooke (1665):

e Observed a thin slice of cork (dead plant cells) with
a microscope.

* Described what he observed as “little boxes” (cells).



Discovery of Cells

Antonie van Leeuwenhoek (1675):

* Discovered a way to create a very small,
high-quality glass spheres that became
the lenses of his tiny microscopes, with
the smallest spheres providing the
highest (up to 500X) magnification.

* The first person to
observe living cells
and describe single-
celled organisms
(infusoria in 1674,
bacteria in 1676)
and the vacuole of
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Cell Diversity: Shape

Cells differ widely (and wildly!) in shape...

Red blood cells Bacteria

Algae Pollen grains

...but most cells are roughly cuboidal or spherical.




Cell Diversity: Size

Smallest: Bacterium Longest: Giraffe nerve cell
2-10 micrometers up to 2 meters long

Heaviest: Ostrich egg

Largest: aquatic alga 6x5 inches, 3 pounds
Caulerpa taxifolia e
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Cell Specialization

In complex multicellular organisms, cells specialize into
different cell types that are adapted to particular functions.

* In mammals, major ‘ W J W,
cell types include skin - e\ 448
cells, muscle cells, ' } 2 L 4 WS
neurons, blood cells, N T
stem cells, and others.  B8loodcels urface skin cells

e Cell types differ both ,
in appearance and F. . slelel |
function, yet are LA \ _J Cardiac muscle cell
genEtically identical' Columnar epithelial and Goblet cells (&m

* Stem cells are §9) > TR 1)
U{‘ldl'ffgl‘en tiated ’}\\Y J“ Skeletal muscle cells
biological cells that y‘} d
can differentiate into A N

specialized cells. — N

Smooth muscle cells



Cell Theory

Cell theory is a scientific theory
which describes the properties of
cells as basic units of structure and
reproduction in all organismes.

 Matthias Schleiden (1838):
concluded that all plants are
composed of cells.

e Theodor Schwann (1839):
concluded that all animals are
composed of cells.

* Rudolph Virchow (1855):
determined that cells come
only from other cells.

 All cells have the same basic chemical composition.
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Flask unsealed Flask sealed

Early experiments by Louis Pasteur 1864

Francesco Redi, 1668

Demonstrated that organisms such as
bacteria and fungi do not spontaneously
appear in sterile, nutrient-rich

media, but only invade them ®

from outside. R |l
The theory of Spontaneous Boil =y
Generation (1861): living things No growth
can originate from non-living. =

Pasteur exposed boiled broths 9 I a "

to air in vessels that had open = Ypm— M —’H
long s-shaped necks that would . e ey

not allow dust particles to pass
to the growth medium.

Nothing grew in the broths unless the flasks were broken
open, thus disproving the theory of spontaneous generation.

Microbial growth



