BSC 1005: Chapter 5
Two kind of cells:

1. Prokaryotice cells have a simpler structure & believe to evolved first

2. eukaryotic

Common characteristics:

1. surrounding membrance

2. thick internal fluid

3. regions of specialized activity (organelle in eukaryotic)

4. a control center containing DNA, the hereditary material, nucleus (in eukaryotic), or nucleoid (in prokaryotic)

· Eukaryotes may have evolved from prokaryotes

· Prokaryotes – bacteria & archea, no membrance-bound organelle

· Eukaryotes – plants, animals, protests (allergy, etc..), fungi

Eukaryotic cell:

· Bounded by membrance, encloses semi-fluid cytoplasm which is crossed by networks of protein fibers

Organelles:

1. Membrance

2. Bacteria-like

· Mitochondria & chloroplasts seem to be derived from endo-symbiotic bacteria (inside in close association)
· Plasma membrance (main component) & cytoplasm = protoplasm

Phospholids (((
proteins

water = H2O

· lipid bilayer – polar groups outside, non-polar in middle

animal cell membrances have cholesterol

more cholesterol ( more fluid

· some lipid molecules (ex.: some vitamins) move in & out by crossing bilayer. Some uncharged molecules (ex.: H2O, CO2, O) can cross bilayer

· Ions (charged)(ex.: Ca++,k++,& large polar molecules (water soluble (ex.: protein,sugar))) can’t cross bilayer
· Proteins – embedded in the bilayer & form a mosaic pattern

· Fluid    
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Protein functions:

· Channels – to allow movement of molecules that can penetrate bilayer

· Receptors – cause a cell to change activity in response to outside chemical (ex.: hormones)

· Surface markers – for identification (glycol-proteins)

· Enzymes – speed up a specific chemical reaction

· Cell walls – structures outside plant membrance; plants & some protests – cellulose; other protests – protein (pellicle)

· Fungi --- chitin

· Functions: support, shape, prevent drying, & protection.

Cytoplasm:

1. Cytosol – a gel-like fluid

2. Storage substance

3. Networks of protein fibers

4. Organelles

· Cytosol – 75% water, 25% protein, less than 1% other molecules

· Proteins – enzymes & structural made cytosol thick
· Other molecule include ions & atp (energy transfer molecule)

· Cytoskeleton – 3 types of protein fibers – micro-filament, intermediate filament, micro-tubule

· Functions: help maintain cell shape, anchor organelles, involved in movements

· Micro-filament: twisted double chain

· Micro-tubule: spiral hollow chains

Cilia & Flagella:

· Hairlike projections that move cells thru liquid or past a stationary cell

· Cilia are shorter & more numerous


Ex.
Sperm





trachea

· Both have 9 pairs of micro-tubules in a circle around a single pair covered up plane membrance, both anchored into cytoplasm by basal body – also made of micro-tubules; whiplike motion

· Bacterial flagella rotates

Membrance organelles:

· Enzymes may be attached to these membrances; this organization compartmentalizes functions in cells

· Nucleus – largest organelle in animal cells control center

· Nuclear envelope – double membrance that encloses chromosomes & one or more nuclei
· Eukaryote means “true nucleus”

· Outer membrance of nucleus envelope is continuous with endo-plasmic reticulum (ER)

· Openings thru nuclear envelope, nuclear pores are lined with prokin & allow molecules to move in & out of nucleus

· DeoxyriboNucleic Acid (DNA)

· Within nucleus controls characteristics of an organisms by controlling activities in each cell
· DNA directs synthesis of RiboNucleic Acid (RNA)


RNA directs protein synthesis



DNA ( RNA ( protein

· In eukaryotes DNA is bound to protein to form chromatin

· In non-dividing cells, chromatin is a diffuse mass of knotty thread prior to cell division, DNA condenses to form short thick chromosomes

· The Nucleolus is a dark staining region of DNA that controls synthesis of ribosomal RNA. rRNA combines with protein from cytoplasm to form ribosome sub-units
· Sub-units migrate to cytoplasm & form ribosomes

· EnPlasmic reticulum (ER) in cytoplasm network of flattened & round tubes that help move substances within a cell.

2 types of ER:

· Rough ER with ribosomes that make proteins for export out of cell

· Ribosomes attached to cytoskeleton make proteins for use inside cells (ex.: structural & enzymes)

· Pancrease would have lots of rough ER, Ribosomes on ER making insulin (a protein hormone) for export into blood

· Proteins move thru ER & undergo chemical changes as they bump into enzymes in ER membrances. At the end of tube (smooth ER) proteins are enclosed in vesicles which fuse with Golgi body

· Smooth ER has enzymes that help manufacture carbo-hydrate & lipid (ex.: cells of gonads make lots of sex hormones & have lots of smooth ER)

· Golgi apparatus – stack of hollow pancakes

· Vesicles from ER fuse with Golgi membrance

· Proteins are often modified by addition of non-protein molecule (ex.: mucin – carbo-hydrate added to a protein)

· When in final form, molecule enters another vesicule which moves to & fuse with plasma membrance

· Lysosomes are bags of digestive enzymes, breakdown old cell parts as new ones are produced, “remodel” tissues during development (ex.: tadpole’s tail), breakdown material in Fodd vacuoles (ex.: white blood cells)

· Large vacuoles in plant cells help plant tissues stay rigid; contain toxic chemicals

· Contractile vacuole in fresh water protests rid cells of excess water (fodd vacuole)

· Basteria-like organelles involved in energy transformation

· Mitochondira may have come from bacteria that could use oxygen in chemical reactions. Host cell couldn’t; about the size of bacteria & have some of their own DNA; outer membrance smooth, inner membrance folded & folds – cristoc

· Functions: breakdown of fuel (mainly glucose & fatty acids) to release energy for all work

· Some organisms, like plants, make their own glucose & fatty acid using H2O, carbon dioxide (CO2) & sunlight. Others, like animals, get glucose & fatty acid from food.

· Both type use mitochondria for break-in a series of chemical reaction, cellular respiration, requiring O2, energy is stored in ATP. Most of energy release in mitochondria.

· Chloroplasts may be derived from photosynthetic bacteria; found in plants & algae, photosynthesis:
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· Glucose can be broken down in mitochondria & used to make ATP or stored as a complex carbo-hydrate for later use

· Chloroplasts have their own DNA, a smooth outer membrance & folded inner membrance. Inner membrance, thylakoid, are arranged in stacks, grana.

· The pigament chlorophyll which absorbs light for photosynthesis is found on thylakoids

How do molecules move in & out of cells?
· Cells are usually in contact with water

· Necessary molecules are dissolved in & move thru H2O

· All molecules exhibit random vibrational motion called Brownian movement. Molecules of a gas or liquid move in various directions as they bump into each other. These random motion result in a net directional movement in response to a difference in concentration, electrical charge or pressure. (Gradient); Movement does not require any energy – down a gradient

High concentration ( low concentration

High pressure ( low pressure
Toward unlike charges away from like charges

· Passive transport – movements down a gradient & across a membrance

3 types of passive transport:

1. Diffusion – movement down a concentration gradient (ex.: movement of odor, sugar movement in tea)

2. Osmosis – diffusion across a differentially permeable (some molecules can cross) membrance

· The solvent (water) can easily pass thru plasma membrance but the solutes (dissolved molecules) can’t



Solvent + Solutes = Solution

· The solute concentration varies from cell to cell (Average: 1%)


If you put a cell in pure water:

Water moves into the cell & cell expands.

· Osmotic pressure – tendency of water to move in

· When osmotic pressure = pressure inside, osmosis stops. If the pressure too high, cell bursts – lysis.

· If a cell is in hyper-tonic sol., water moves out & cell shrinks – cerations.

· If the sol’n is iso-tonic, the amount of H20 moving in & out are equal & no net movement. If plant cell hypo-tonic sol. doesn’t burst because of cell wall.

· Plant cell – hypertonic

· Sol. – protoplasm pulls away

· From cell walls – plasmolysis

· Micro-organisms in fresh water have contractile vacuoles

Special note: pure water can kill red blood cells in humans

Facilitated diffusion – molecule goes thru channel protein that is specific for a particular molecule


If concentration higher outside, molecules move in, & vice versa.

Movements that require energy:

· Active transport – molecules or ions are moved against a gradient. Channel proteins(pumps) used & ATP is require. (Ex.: sodium(NA+)/potassium(k+( pumps a coupled channel)
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Especially important in nerve & muscle cells:
· Endo-cytosis – transport of particles, small organisms & large dissolved molecules into cell by formation of food vacuole; always require energy regardless of concentration gradient

· Phago-cytopsis – visible particle

· Pino-cytopsis – dissolved molecules (Ex.: human egg cells take up nutrients released by “nurse” cells via pino-cytopsis)

· Bulk phase endo-cytopsis – non-specific receptors mediated endo-cytopsis only brings in specific molecules that bind to protein receptors

· Exo-cytopsis – reverse of endo-cytopsis; requires energy (ex.: construct plant’s cell walls; secretions of digestive enzymes of hormones)
