Plasma membrane- defines the extent of a cell, thereby separating two of the body's major fluid compartments - the intracellular fluid within the cells and the extracellular fluid outside cells; the cell's surface, or outer limiting membrane; much more than a passive envelope as its unique structure allows it to play a dynamic role in many cellular activities

Mitochondria- threadlike / lozenge-shaped membranous organelles; in living cells, they squirm, elongate, and change shape almost continuously

-provide ATP to the cell

-the density of mitochondria in a particular cell reflects that cell's energy requirements

-contain cristae (crests) that protrude into the matrix (gel-like substance within mitochondrion) 

-contain their own DNA, RNA, and ribosomes and are able to reproduce themselves 

Ribosomes- small, dark-staining granules composed of proteins and a variety of rRNA; each ribosome has 2 globular units that fit together; ribosomes are sites of protein synthesis

-some float freely in the cytoplasm, while others are attached to membranes, forming  a complex called the rough endoplasmic reticulum 

-free ribosomes make soluble proteins that function in the cytosol 

-membrane-bound ribosomes synthesize proteins destined either for incorporation into cell membranes or for export from the cell 

-ribosomes can switch back and forth between these 2 functions, attaching to and detaching from the membranes of the endoplasmic reticulum, according to the type of protein they are making at a given time 

Rough Endoplasmic Reticulum- studded with ribosomes; its ribosomes manufacture all proteins secreted from cells ( thus the rough ER is particularly abundant and well developed in most secretory cells, anti-body producing plasma cells, and liver cells (which produce most blood proteins) 

-known as the cell's "membrane factory" because integral proteins and phospholipids that  form part of all cellular membranes are manufactured here; the enzymes needed to catalyze lipid synthesis have their active sites on the external (cytosolic) face of the ER membrane, where the needed substrates are readily available 

Smooth Endoplasmic Reticulum- continuous with the rough ER and consists of tubules arranged in a looping network; its enzymes (all integral proteins forming part of its membranes) play no role in protein synthesis but instead, they catalyze reactions involved with the following processes:

-lipid metabolism, cholesterol synthesis, synthesis of the lipid components of lipoproteins (in liver cells)

-synthesis of steroid based hormones (sex hormones)

-absorption, synthesis, and transport of fats (intestinal cells)

-detoxification of drugs, certain pesticides, and carcinogens (in liver and kidney)

-breakdown of stored glycogen to form free glucose (especially in liver cells) 

Golgi Apparatus- shaped like hollow dinner plates and associated with swarms of tiny membranous vesicles; acts as the "traffic director" for cellular proteins; its major function is to modify, concentrate, and package the proteins and lipids made at the rough ER 

-transport vesicles from rough ER move to and fuse with the membranes at the cis (cisternae) face, or the receiving side, of the Golgi apparatus; inside the apparatus, the proteins are modified: some sugar groups are trimmed while others are added and in some cases, phosphate groups are added

-the various proteins are "tagged" for delivery to a specific address, sorted, and packaged in at least 3 different types of vesicles that bud from the concave trans (transport) face of the Golgi stack: 


-vesicles containing proteins destined for export are pinched off from the trans 
face as secretory vesicles or granules, which migrate to the plasma membrane 
and discharge their contents from the cell by exocytosis 


-the apparatus may pinch off vesicles containing lipids and transmembrane 
proteins destined for a home in the plasma membrane 


-it also packages digestive enzymes into membranous lysosomes that remain in 
the cell 

Lysosomes- "disintegrator bodies"; spherical membranous organelles containing activated digestive enzymes; born as endosomes which contain inactive enzymes 
-large and abundant with phagocytes, cells that dispose of invading bacteria and cell debris

-lysosomal enzymes can digest almost all kinds of biological molecules and work best in acidic conditions; thus they are called acid hydrolases 

functions include:

-digesting particles taken in by endocytosis

degrading worn-out or non functional organelles

-performing metabolic functions, such as glycogen breakdown and release

-breaking down nonuseful tissues, such as webs between fingers and toes of developing fetus and the uterine lining during menstruation

-breaking down bone to release calcium ions into the blood 

Peroxisomes- membranous sacs containing a variety of powerful enzymes, the most important of which oxidases (catalyzes an oxidation-reduction reaction involving oxygen) and catalases (catalyzes decomposition of hydrogen peroxide) 

-neutralizes dangerous free radicals, highly reactive chemicals with unpaired electrons that can scramble the structure of biological molecules

-oxidases convert free radicals to hydrogen peroxide which is quickly converted to water by catalase enzymes 

-especially numerous in liver and kidney cells, which are active in detoxification 

Microtubules- hollow tubes made of spherical protein subunits called tubulins (25nm); most microtubules radiate from a small region of cytoplasm near the nucleus called the centrosome 

-microtubules are dynamic organelles, constantly growing our from the centrosome, disassembling, and then reassembling at the same or different sites

-mitochondria, lysosomes, and secretory vesicles attach to microtubules and are continually moved along the microtubules and repositioned by tiny protein machines called motor proteins or motor molecules

-formation occurs at centrioles 

Microfilaments- the thinnest elements of the cytoskeleton (7nm); composed of strands of protein called actin 
-all cells have a fairly dense cross-linked networks of microfilaments, called the terminal web, attached to the cytoplasmic side of their plasma membrane; the web strengthens the cell surface and resists compression  

-involved in cell motility or changes in cell shape (cleavage furrow, crawling movement of amoeboid, membrane changes that accompany endocytosis and exocytosis

Intermediate filaments- tough, insoluble protein fibres that have a diameter between those of microfilaments and microtubules (10nm); constructed like woven ropes, intermediate filaments are the most stable and permanent of the cytoskeletal elements and have high tensile strength

-unlike microtubules and microfilaments, intermediate filaments do not bind ATP or serve as tracks for molecular motor to transport intracellular substances

-they attach to desmosomes (structure specializing in cell-to-cell adhesion) and their main job is to resist pulling forces exerted on the cell

Centriole- small, barrel-shaped organelles oriented at right angles to each other; consists of a pinwheel array of nine triplets of  microtubules, each connected to the next by non-tubulin proteins and arranged to form a hollow tube
-centrioles also form the bases of cilia and flagella 

Cilia- whiplike, motile cellular extensions that occur in large numbers on the exposed surfaces of certain cells; formed when centrioles multiply and line up beneath the plasma membrane at the free cell surface

-ciliary action moves substances in one direction across cell surfaces (e.g.: ciliated cells that line the respiratory tract propel mucus laden with dust particles and bacteria upward away from the lungs) 

Flagella- projections formed by centrioles that are substantially longer (e.g.: sperm; where a flagellum propels the cell itself) 

Microvilli- minute, fingerlike extensions of the plasma membrane that project from a free, or exposed, cell surface; they increase the plasma membrane surface area and are most often found on the surface of absorptive cells (intestinal and kidney tubule cells) 
-actin appears to function as a mechanical "stiffener" in microvilli 

Nucleus- contains instructions needed to build nearly all the body's proteins and dictates the kinds and amounts of proteins to be synthesized at any one time in response to signals acting on the cell 

-the nucleus has 3 recognizable regions: the nuclear envelope (membrane), nucleoli, and chromatin 

Nuclear Envelope / Membrane- a double membrane barrier seperated by a fluid-flled space

-the outer nuclear membrane is continuous with the rough ER of the cytoplasm and is studded with ribosomes on its external surface 

-the inner nuclear membrane is lined by the nuclear lamina (a network of lamins: rod-shaped proteins that assemble to form intermediate filaments) which help maintian the shape of the nucleus and acts as a scaffold to organize DNA in the nucleus 

-at some points, the 2 layers of the nuclear membrane interconnect to form the edges of nuclear pores

-nuclear pore complexes line each pore, forming an aqueous transport channel and regulating entry and exit of molecules and large particles (e.g.: mRNA) 

Nucleoli- dark staining, spherical bodes found within the nucleus; they are the sites where ribosomal subunits are assembled

-associated with nucleolar organizer regions, which contain the DNA that issues genetic instructions for synthesizing rRNA

Chromatin- appears as a fine, unevenly stained network under microscope 

-composed of about 30% DNA, 60% globular histone proteins, and 10% RNA chains 

-the fundamental units of chromatin are nucleosomes which consist of flattened disc-shaped cores or clusters of 8 histone proteins connected like beads on a string by a DNA molecule; the DNA winds twice around each nucleosome 
