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Kingdom	
   Prokaryote	
  vs	
  
Eukaryote	
  

Mode	
  of	
  
Nutri@on	
  

Cell	
  Number	
  	
   Cell	
  Reproduc@on	
  

Eubacteria	
   Prokaryo<c	
   Some	
  
Autrophs	
  some	
  
heterotrophs	
  

	
  
unicellular	
  

	
  
Binary	
  fission	
  

Archaebacteria	
   Prokaryo<c	
   Some	
  
Autrophs	
  some	
  
heterotrophs	
  
	
  

	
  
unicellular	
  

	
  
Binary	
  Fission	
  

Pro<sts	
   Eukaryo<c	
   Some	
  
Autrophs	
  some	
  
heterotrophs	
  
	
  

Mostly	
  
unicellular;	
  
Except	
  sea	
  
weeds	
  

Asexual	
  +	
  some	
  
sexual	
  

Fungi	
   Eukaryo<c	
   heterotrophs	
   Mostly	
  
mul<cellular	
  
Except	
  yeast	
  

Asexual	
  +	
  some	
  
sexual	
  

Plantae	
   Eukaryo<c	
   Autotophs!!!	
   mul<cellular	
   Sexual	
  (flowers)	
  

Animalia	
   Eukaryo<c	
   heterotrophs	
   mul<cellular	
   Sexual	
  (gametes)	
  



Major	
  Characteris<cs	
  

• Eubacteria	
  –	
  prokaryo<c,	
  unicellular	
  
and	
  pep<doglycan	
  in	
  cell	
  walls	
  

• Archaebacteria	
  -­‐	
  prokaryo<c,	
  
unicellular	
  and	
  NO	
  pep<doglycan	
  in	
  cell	
  walls	
  
– Live	
  in	
  extreme	
  environments	
  	
  
– Salty,	
  hot	
  and	
  acidic	
  



Bacteria	
  do	
  not	
  have	
  a	
  nucleus!!!	
  

ALL	
  BACTERIA	
  
ARE	
  

PROKARYOTES
!!!!!!	
  



• Pro@sts	
  –	
  the	
  garbage	
  group	
  
•  Know	
  the	
  amoeba,	
  paramecium	
  and	
  euglena	
  
•  Unicellular	
  but	
  have	
  a	
  NUCLEUS	
  



• Fungi	
  –	
  heterotrophic	
  +	
  cell	
  walls	
  of	
  chi<n	
  
•  Mushrooms,	
  molds	
  and	
  yeast	
  



• Plants	
  –	
  chloroplast,	
  cell	
  walls	
  
(cellulose)	
  PHOTOSYNTHESIS!!!!!	
  
• Animalia	
  –	
  heterotrophs,	
  no	
  cells	
  
walls	
  



Classifica<on	
  

•  Domain	
  
•  Kingdom	
  
•  Phylum	
  
•  Class	
  	
  
•  Order	
  	
  	
  	
  
•  Family	
  	
  
•  Genus	
  
•  Species	
  



Three	
  Domains	
  	
  
•  Bacteria	
  
– Kingdom	
  Eubacteria	
  

•  Archaea	
  
– Kingdom	
  Arachabacteria	
  

•  Eukarya	
  	
  
– Kingdom	
  Pro<sta	
  
– Kingdom	
  Fungi	
  
– Kingdom	
  Plantae	
  
– Kingdom	
  Animalia	
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6	
  Most	
  Common	
  Elements	
  
in	
  Living	
  Things	
  

	
  

	
  	
  	
  SPONCH	
  



Elements	
   Monomer	
   Func@on	
   Example	
  

carbohydrates	
   C,H,O	
   monosaccharide	
   Quick	
  energy	
   Glucose	
  (mono)	
  
Fructose(mono)	
  
Sucrose	
  (di)	
  
Lactose	
  (di)	
  
Cellulose	
  (poly)	
  
Glycogen	
  (poly)	
  

Lipids	
   C,H,O	
   Glycerol	
  +	
  
3	
  fa_y	
  acids	
  

Long	
  term	
  
energy	
  storage	
  

Fats,	
  oils	
  +	
  
waxes,	
  
hormones	
  
(steroids)	
  

Proteins	
   C,H,O,N,S	
   Amino	
  acids	
   Many!!	
   Enzymes	
  (ase)	
  
	
  

Nucleic	
  
Acids	
  	
  

C,H,O,N,P	
   nucleo<des	
   Store	
  gene<c	
  
info	
  

DNA	
  +	
  RNA	
  



Proteins	
  

•  Hair	
  	
  +	
  Nails	
  –	
  kera<n	
  
•  Skin	
  –	
  collagen	
  
•  Ani@bodies	
  –	
  fight	
  viruses	
  
•  Muscles	
  –	
  ac<n	
  and	
  myosin	
  
•  Enzymes	
  –	
  end	
  in	
  –ase	
  (control	
  rate	
  of	
   	
  

	
   	
   	
   	
   	
  reac<ons	
  in	
  cell)	
  



Enzymes	
  

• Most	
  are	
  proteins	
  
• End	
  in	
  –ase	
  
• How	
  do	
  they	
  work?	
  	
  
h_p://www.youtube.com/watch?
v=CZD5xsOKres&feature=related	
  	
  



Enzymes	
  
•  Remember	
  
– Not	
  used	
  up	
  
– Can	
  be	
  used	
  again	
  
– Lower	
  energy	
  needed	
  to	
  get	
  a	
  reac<on	
  
going	
  
– Have	
  an	
  ac<ve	
  site	
  (specific	
  to	
  its	
  
substrate)	
  
– Can	
  be	
  denatured	
  by	
  high	
  temp	
  +	
  pH	
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•  Species	
  
•  Popula<on	
  
•  Community	
  
•  Ecosystem	
  
•  Biome	
  
•  Biosphere	
  	
  



Popula<on	
  

•  Group	
  of	
  the	
  same	
  species	
  living	
  in	
  the	
  same	
  
area	
  

•  What	
  effects	
  popula<on	
  size?	
  
1.  Birth	
  rate	
  
2.  Death	
  rate	
  
3.  Immigra<on	
  (into)	
  
4.  Emigra<on	
  	
  (out)	
  



Species	
  	
  

•  A	
  group	
  of	
  similar	
  organisms	
  living	
  in	
  the	
  same	
  
area	
  capable	
  of	
  ma<ng	
  and	
  producing	
  fer<le	
  
offspring	
  



Biodiversity	
  

•  All	
  the	
  different	
  species	
  in	
  an	
  area	
  



How	
  are	
  popula<ons	
  changed	
  by:	
  

•  Natural	
  causes?	
  
•  Human	
  Ac<vity?	
  
•  Invasive,	
  non-­‐na<ve	
  species?	
  	
  









Trophic	
  levels	
  

•  Autotrophs	
  =	
  producers	
  
•  Heterotrophs	
  =	
  consumers	
  
	
  
•  Primary	
  consumer	
  
•  Secondary	
  consumer	
  
•  Top	
  level	
  consumer	
  
•  Decomposer	
  	
  











Symbiosis	
  

•  2	
  species	
  living	
  in	
  close	
  associa<on	
  

1.  Parasi<sm	
  
2.  Mutualism	
  
3.  Commensalism	
  
4.  Compe<<on	
  
5.  Preda<on	
  	
  



Biogeochemical	
  cycles	
  	
  

•  Water	
  cycle	
  
•  Carbon	
  cycle	
  
•  Nitrogen	
  cycle	
  	
  



The	
  Water	
  Cycle	
  



The	
  Water	
  Cycle	
  

1.  Evapora<on	
  
2.  Condensa<on	
  
3.  Precipita<on	
  
4.  Transpira<on	
  (plants	
  lose	
  water)	
  



The	
  Carbon	
  Cycle	
  



The	
  Carbon	
  Cycle	
  

1.  Photosynthesis	
  
2.  Cellular	
  Respira<on	
  
3.  Decomposi<on	
  	
  
4.  Combus<on	
  



The	
  Nitrogen	
  Cycle	
  



The	
  Nitrogen	
  Cycle	
  

1.  Nitrogen	
  Fixa<on	
  (N2	
  out	
  of	
  atmosphere)	
  
2.  Nitrifica<on	
  
3.  Ammonifica<on	
  
4.  Denitrifica<on	
  (N2	
  gas	
  back	
  to	
  air)	
  
	
  

All	
  processes	
  carried	
  out	
  by	
  BACTERIA.	
  



Photosynthesis	
  

Carbon	
  dioxide	
  +	
  water	
  è	
  sugar	
  +	
  oxygen	
  	
  
	
  
CO2	
  +	
  H2O	
  è	
  C6H12O6	
  +	
  O2	
  
	
  

Who?	
  
Plants	
  and	
  algae.	
  
Where?	
  	
  
chloroplast	
  



Cellular	
  Respira<on	
  

•  Sugar	
  +	
  oxygen	
  è	
  carbon	
  dioxide	
  +	
  water	
  

•  C6H12O6	
  +	
  O2	
  èCO2	
  +	
  H2O	
  	
  

•  Who?	
  
– plants	
  +	
  animals	
  

•  Where?	
  
– mitochondria	
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•  Atoms	
  
•  molecules	
  
•  Organelles	
  
•  Cells	
  
•  Tissues	
  
•  Organs	
  
•  Organ	
  systems	
  



Circulatory	
  System	
  

•  Heart	
  
•  Veins	
  –	
  carry	
  blood	
  to	
  heart	
  (O2	
  poor)	
  
•  Arteries	
  –	
  carry	
  blood	
  away	
  from	
  heart	
  	
  	
  	
  	
  	
  	
  	
  	
  

	
   	
   	
   	
   	
   	
   	
  (O2	
  rich)
	
   	
   	
   	
   	
   	
   	
  	
  

•  Capillaries	
  –	
  connect	
  veins	
  +	
  arteries	
  
•  Blood	
  
– Cells	
  (Red,	
  white,	
  platelets)	
  
– Plasma	
  (watery	
  fluid)	
  	
  





Respiratory	
  System	
  

•  Trachea	
  è	
  bronchi	
  è	
  lungs	
  (alveoli)	
  
•  Diffusion	
  at	
  alveoli	
  +	
  capillary	
  (O2	
  çèCO2)	
  



h_p://www.youtube.com/watch?
v=HiT621PrrO0	
  	
  



Nervous	
  System	
  

•  Neurons	
  (nerve	
  cells)	
  
– Dendrites	
  è	
  cell	
  body	
  è	
  axon	
  è	
  terminal	
  knobs	
  

•  Electrical	
  impulses	
  



Diges<ve	
  System	
  

•  Mouth	
  (salivary	
  amylase)	
  
•  Esophagus	
  (peristalsis)	
  
•  Stomach	
  (proteins)	
  
•  Small	
  intes<nes	
  (all	
  nutrients	
  digested	
  +	
  absorbed	
  here)	
  
•  Large	
  intes<nes	
  (just	
  water	
  absorbed)	
  





The	
  Diges<ve	
  System	
  

•  h_p://www.youtube.com/watch?
v=Z7xKYNz9AS0&feature=related	
  	
  



Muscles	
  

1.  Skeletal	
  (VOLUNTARY)	
  
2.  Smooth	
  (INVOLUNTARY)	
  
3.  cardiac	
  (INVOLUNTARY)	
  



Skin	
  

•  Protects	
  you	
  from	
  bacteria	
  +	
  viruses	
  
•  Sweat	
  glands	
  –	
  keep	
  you	
  cool	
  
•  Hair	
  +	
  finger	
  nails	
  	
  



Skeletal	
  system	
  

•  Bones	
  
– Protect	
  (skull	
  +	
  ribs)	
  
– A_achment	
  for	
  muscles	
  
– Make	
  blood	
  cells	
  J	
  



Homeostasis	
  
•  Maintaining	
  a	
  stable	
  internal	
  environment	
  
	
  
•  Keeping	
  it	
  the	
  same	
  





h"p://www.npr.org/templates/story/
story.php?storyId=114075029	
  	
  

Virus	
  a_ack	
  

•  Our	
  immune	
  system	
  to	
  the	
  rescue!	
  J	
  



Topic	
  4	
  
Cell	
  Structure	
  and	
  

Func@on	
  



Organelles	
  

•  Nucleus	
  =	
  controls	
  cell	
  ac<vi<es	
  (DNA)	
  
•  Mitochondria	
  =	
  makes	
  cell	
  energy	
  (ATP)	
  
•  Chloroplast	
  =	
  site	
  of	
  photosynthesis	
  (glucose)	
  
•  Lysosome	
  =	
  diges<ve	
  food	
  for	
  cell	
  
•  Ribosome	
  =	
  where	
  proteins	
  are	
  made	
  
•  Golgi	
  body	
  =	
  packages	
  proteins	
  
•  Vacuole	
  =	
  stores	
  water	
  and	
  wastes	
  for	
  cell	
  
	
  



Organelles	
  

•  Cilia	
  =	
  short	
  hairs	
  used	
  for	
  movement	
  
•  Flagellum	
  =	
  long	
  whip	
  used	
  for	
  movement	
  
•  Cell	
  wall	
  =	
  protect	
  cell	
  (outside	
  cell	
   	
   	
  

	
   	
   	
   	
   	
   	
  membrane)	
  
•  Pseudopod	
  =	
  fake	
  foot,	
  how	
  a	
  amoeba	
  moves	
  

h_p://video.google.com/videoplay?
docid=5746307043178444653#	
  	
  



Organelles	
  

•  Cytoskeleton	
  =	
  framework	
  that	
  supports	
  cell	
  
•  Cell	
  membrane	
  =	
  regulates	
  what	
  goes	
  in	
  +	
  out	
  
•  Centrioles	
  =	
  move	
  +	
  sorts	
  chromosomes	
  in	
  
mitosis	
  



•  The	
  structure	
  of	
  the	
  cell	
  membrane:	
  
1.  A	
  phospholipid	
  bilayer	
  
2.  Proteins	
  	
  



Plant	
  vs.	
  Animal	
  cell	
  

Plant	
  Cell	
   	
   	
   	
  	
  
•  Chloroplast	
  
•  Cell	
  wall	
  (cellulose)	
  	
  
•  No	
  centrioles	
  	
  
•  Cell	
  plate	
  (mitosis)	
  
•  Square	
  shape	
  

Animal	
  Cell	
  
•  No	
  cell	
  wall	
  
•  Centrioles	
  
•  Round	
  shape	
  



Main	
  Types	
  of	
  Cells	
  

Prokaryote 	
   	
   	
  	
  
•  Simple	
  
•  Small(er)	
  
•  No	
  nucleus	
  
•  No	
  membrane	
  bound	
  

organelles	
  
•  Small	
  ribosomes	
  
•  Unicellular	
  
	
  

Eukaryote	
  
•  Complex	
  
•  Large	
  
•  Nucleus	
  
•  Membrane	
  bound	
  

organelles	
  
•  Large	
  ribosomes	
  
•  Many	
  mul<cellular	
  

–  Except	
  PROTISTS	
  	
  



Cellular	
  Transport	
  

Passive	
  Transport 	
  	
  
•  Diffusion 	
  	
  
•  Osmosis 	
  	
  
•  Facilitated	
  Diffusion	
  

Ac@ve	
  Transport	
  
•  Endocytosis	
  (in)	
  
•  Exocytosis	
  (out)	
  



Diffusion	
  

•  Involves	
  the	
  movement	
  of	
  small	
  par<cles	
  from	
  
areas	
  of	
  HIGH	
  concentra<on	
  to	
  areas	
  of	
  LOW	
  
concentra<on	
  

•  DOES	
  NOT	
  REQUIRE	
  ATP!	
  	
  
•  Examples:	
  



More	
  Diffusion	
  Examples	
  



Diffusion	
  can	
  occur	
  across	
  a	
  membrane	
  



3	
  Types	
  of	
  Osmo<c	
  Solu<ons	
  
•  Each	
  depends	
  on	
  the	
  amount	
  of	
  solutes	
  
dissolved	
  

1.  ISOTONIC 	
   	
   	
   	
   	
   	
  
	
  has	
  the	
  same	
  amount	
  of	
  solutes	
  as	
  another	
  
	
   	
   	
   	
   	
   	
   	
  solu<on	
  

2.  HYPERTONIC 	
   	
   	
   	
   	
   	
  
	
  has	
  MORE	
  solutes	
  than	
  another	
  solu<on	
  

3.  HYPOTONIC 	
   	
   	
   	
   	
   	
  
	
  has	
  LESS	
  solutes	
  than	
  another	
  solu<on	
  





Remember:	
  
•  Pro<sts	
  are	
  Eukaryotes!	
  
•  Amoeba,	
  algae,	
  paramecium	
  
	
   	
   	
   	
  and	
  euglena	
  



•  And	
  bacteria	
  are	
  always	
  PROKARYOTES!!!!!!!!	
  


