Bio 2 – Lecture 6
Cell Structure & Organization
We’ve gone from atoms to molecules to macromolecules, now onto the next level: cells and organelles

Cell Theory 
1. all living things made of cells

2. only come from pre-existing

?where did the first cell come from? Where did the first organic molecules come from?
Origin of Organics:


C, H, O, N, S all available – basic components of biological molecules


need energy – UV radiation (no ozone), thunderstorms


*Miller-Urey experiment produced AA’s and other organics (CH4, H2O, NH3, H2)


repeated attempts varying gases as more is learned confirm



20 AAs, sugars, lipids, TACGU



macromolecules can be made when monos are dehydrated together




water splashing up on hot rocks




moon closer to earth = larger tides


other possibilities – meteorites often contain AA’s, hydrothermal vents

?is this life? (cells, reproduce, g&d, metabolize, move, respond, pops evolve)
Origin of Life/Cells:


Separate internal from external environments – *membrane


protobionts – aggregations of organic molecules encapsulated by a lipid membrane


*primitive metabolism & replication



*RNA first genetic material (etc.)
Cells are basic units of life – grow, metabolize, reproduce, move, respond to stimuli

all cells have same basic structure: membrane, organelles responsible for cell 
function, a region where genetic information is stored (e.g., nucleus)
cell size: measure cells in micrometers (one millionth of a meter) or nanometers (one 
billionth of a meter); large range, if humans were sized across the same range, 
the largest human would be 1000x’s larger than the smallest, 


but, cell size is limited – ?why? SA:volume



why mammals and birds can only be so small and amphibians & reptiles 

only so big – heat loss

largest cell is nerve cell over 2m long in giraffe’s neck – but, long and skinny


size & shape = hint to function (e.g., flagella, villi) ?what does this tell you?


Squamous, cuboidal, amoeboid

Prokaryotes: lack true nucleus


DNA not enclosed in nucleus (“before nucleus”)



*have membrane, many have cell walls, ribosomes 
some external structures like flagella (60celllengths/sec vs. cheetah’s 25)


*much smaller (1/10) than eukaryotes (2nm smallest)



largest: Epulopiscium fishelsoni (sturgeon gut) 80mm x .5mm – how?


examples?: most bacteria


Two major groups:  Bacteria & Archaea



Bacteria – peptidoglycan



Archaea – temp, salt, methane

*Eukaryotes: have true, membrane-bound organelles, including nucleus

all protists (single celled), plants, animals, fungi


much larger = need for organelles to part out work (committees in large 
organizations)

*Nucleus:  largest organelle, roundish – information center

parts: double membrane called nuclear envelope with pores to the rest of the cell



chromatin – DNA + proteins, when cell divides condenses into chromosomes



nucleolus – not membrane bound, where RNA congregates, ribosomes are 

formed here



nuclear pores regulate – gated by protein channels, small things can diffuse,



large things have to be tagged (is your name on the list?)

Cytoplasm: everything outside of the nucleus = cytosol + organelles

ER:  complex of membranes that fold over themselves, surround the nucleus, very large

two types: rough and smooth

*Smooth: no ribosomes, tubular - lipid synthesis (e.g., cholesterol, 
phospholipids) and metabolism of glycogen and toxins

*Rough: has ribosomes, site for most protein synthesis, modified in ER

Ribosomes:  small granules usually associated with ER, some scattered throughout 



where proteins are made




consist of RNA and proteins organized into two subunits




not bound by membranes

*Golgi: complex, process, body, apparatus – stacks of flattened membranous sacs

close to the Rough ER


where proteins are modified and packaged for secretion


cells that are responsible for making glycoproteins have lots of them

*protein release pathway
So far our cell is able to make molecules, how does it break them down?

Lysosomes:  small sacs of digestive enzymes (40) that break down macromolecules or foreign bodies like 

bacteria, phagocytosis

autophagy of damaged organelles

membrane pump brings in excess H ions (pH=5)

made by Golgi (digestive enzymes are proteins)

*Peroxisomes: small sacs of enzymes that catalyze digestive reactions for smaller molecules, usually oxidation reactions, usually with lipids


often these reactions produce H2O2, which is toxic



peroxisomes break down H2O2


specialized in different cells: liver cell peroxisomes break down ethanol

*Vacuoles:  most prominent in plants, for storage of materials


animal cells have many smaller vacuoles, some for food storage, can fuse with 

lysosomes or peroxisomes, transient, can be formed and deformed


plant cells often have one very large, can be site for enzyme activity, permanent




can function as waste storage, crystals, defenses against herbivores

Dealing with energy:

*Mitochondria:  break down chemical energy into ATP through aerobic respiration 


oval shaped, two membranes, inner membrane folded into cristae



have own ribosomes

*Chloroplasts:  in plant and algal cells, where energy is converted from light E to chemical E aka: photosynthesis


two membranes, fluid space (stroma) holds enzymes for making carbs


thylakoids in stacks called grana – membranes where light energy is captured


other types of plastids:  chromoplasts, amyloplasts

Why so many membranes in these? electrochemical gradients across membranes = stored E

Endosymbiont theory for mitochondria and chloroplasts: own DNA, own ribosomes

Note:  most organelles can divide within the cell to make more or replace themselves
*Cytoskeleton: cellular structure, maintains internal structure but is flexible



microfilaments, intermediate filaments (i.e., keratin), microtubules (hollow)

microtubules responsible for movement of stuff through the cell, e.g., 
proteins from ER to Golgi, etc. (like railroad tracks)


centrioles (animals only), microtubules used for cell division, 9 groups of  3, pair



flagella & cilia 9+2


microfilaments of actin – can assemble and reassemble to cause shape 
changes (pseudopodia)


**two videos of microtubule movement
*Cell Wall: maintains cell rigidity 


matrix of polysaccharides (cellulose) and proteins, also helps cement cells together

not in animal cells – why not? keep upright how? need flexibility for movement
Review of cell parts using websites 
Practice cell parts & function
