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CELLS

Bioc hem istry is the chemistry of living organisms. Bioche mists
study the chemical reactions that occur at the molecular level of
organisms.

All living organisms contain cells. A cell is a prison of sorts.
The working apparatus of the cell is imprisoned within the
“bars” — known as the cell membrane. Just as a prison inmate
can still commun icate with the outside world, so can the cell
contents. The prisoner must be fed, so nutrients must be able to
enter every living cell. There is a sanitary system for the elimin ‐
ation of waste. And, just as inmates may work to provide
materials for society outside the prison, a cell may produce
materials for life outside the cell.

There are two types of cells: prok aryotes and eukary otes. (Viruses
also bear some simila rities to cells, but these are limited.) Prokar yotic
cells are the simplest type of cells. Many one- cel led organisms are
prokar yotes.

The simplest way to distin guish these two types is that a prokar yotic
cell contains no well-d efined nucleus, whereas the opposite is true
for a eukaryotic cell.

Prok ary otes are mostly bacteria. Besides the lack of a nucleus,
there are few well-d efined structures inside a prokar yotic cell. The
prison wall has three compon ents: a cell wall, an outer membrane,
and a plasma membrane. This wall allows a controlled passage of
material into or out of the cell. The materials necessary for proper
functi oning of the cell float about inside it, in a soup known as the
cytoplasm.

Euka ryo tes are animals, plants, fungi, and protists. You are a
eukary ote. In addition to having a nucleus, eukaryotic cells have a
number of membrane enclosed components known as organe lles.
Eukaryotic organisms may be either unicel lular or multic ell ular. In
general, eukaryotic cells contain much more genetic material than
prokar yotic cells

The plasma membrane separates the material inside the cell from
everything outside the cell.

The plasma or cytopl asm is the fluid inside the cell. It is important
for the health of the cell to prevent this fluid from leaking out.
However, necessary materials must be able to enter through the
membrane, and other materials, including waste, must be able to exit
through the membrane. Transport through the membrane may be
active or passive.

Active transp ort requires that a price be paid for a ticket to enter (or
leave) the cell. The cost of the ticket is energy.

Passive transp ort does not require a ticket. Passive transport
methods include diffu sion, osmosis, and filtra tion.

 

CELLS (cont)

Cent rio les behave as the “train conduc tors” of the cell. They
organize microt ubules, which help move the parts of the cell during
cell division.

The cell can be thought of as a smoothly running factory.

The endo plasmic reticu lum is the main part of the cell factory.
There are two basic regions to this structure, known as the rough
endopl asmic reticulum and the smooth endopl asmic reticulum. The
rough endopl asmic reticulum contains ribosomes, and the
smooth endopl asmic reticulum contains no riboso mes.

The rough endopl asmic reticu lum, through the ribosomes, is the
assembly line of the factory. The smooth endopl asmic reticu lum is
more like the shipping depart ment, which ships the products of the
reactions that occur within the cell, to the Golgi apparatus.

The Golgi appara tus serves as the postal system of the cell. It looks
a bit like a maze, and within it, materials produced by the cell are
packaged in vesicles, small membra ne- enc losed sacs. The vesicles
are then mailed to other organelles or to the cell membrane for
export. The cell membrane contains “customs office rs” (called
channe ls), who allow secretion of the contents from the cell.
Secreted substances are then available for other cells or organs.

Lyso somes are the landfills of the cell. They contain digestive
enzymes that break down substances that may harm the cell
(Chapter 6 has a lot more about enzymes). The products of this
digestion may then safely reenter the cell. Lysosomes also digest
“dead” organe lles. This slightly disturbing process, called autod ige ‐
stion, is really part of the cell digesting itself.

The mito cho ndria (singular mitoch ond rion) are the cell’s power
plants, where the cell produces energy. Mitoch ondria use food,
primarily the carboh ydrate glucose, to produce energy, which comes
mainly in the form of adenosine tripho sphate (ATP)

Each cell has a nucleus and, inside it, a nucleo lus. These serve
as the control center of the cell and are the root from which all future
genera tions originate.

A double layer known as the nuclear membrane surrounds the
nucleus. Usually the nucleus contains a mass of material called
chromatin. If the cell is entering a stage leading to reprod ucing itself
through cell division, the chromatin separates into chromo somes.
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CELLS (cont)

In addition to conveying genetic inform ation to future genera tions, the
nucleus produces two important molecules for the interp ret ation of
this inform ation. These molecules are mess enger ribonu cleic acid
(mRNA) and transfer ribonu cleic acid (tRNA). The nucleolus
produces a third type of ribonu cleic acid known as ribo somal
ribonu cleic acid (rRNA).

Ribo somes contain protein and ribonu cleic acid subunits. It is in the
ribosomes where the amino acids are assembled into proteins. Many
of these proteins are enzymes, which are part of nearly every
process occurring in the organism.

The small vacuoles, or simply vacu oles, serve a variety of functions,
including storage and transport of materi als. The stored materials
may be for later use or may be waste material no longer needed by
the cell.

The cell wall is composed of cellulose. Cell ulo se, like starch, is a
polymer of glucose. The cell wall provides structure and rigidi ty .

The large vacu ole serves as a warehouse for large starch molecu ‐
les.

Gluc ose, which is produced by photo syn the sis, is converted to
starch, a polymer of glucose. At some later time, this starch is
available as an energy source.

Chlo rop las ts, present in green plants, are specia lized chemical
factories. These are the sites of photos ynt hesis, in which chlor ophyll
absorbs sunlight and uses this energy to combine carbon dioxide
and water to produce glucose and release oxygen gas.

The green color of many plant leaves is due to the magnes ium -
co nta ining compound chloro phy ll.

"An investment in knowledge pays the best intere st." 

ENJOY READING!

-MsCane-
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