Lec 3 : Intro to Cell Biology (Jan 19)
Readings : 2.3-2.5, 3.5

Lecture Notes :

endomembrane system :
-interior network of membranes ,allows to organize all compartments/organelles to be formed

organelles :
-variety of funtions

DNA located in the nucleus of the cell

Nucleus :
-nuclear pores (made of proteins, largest protein complex within cell, size limit, nucleur localization signal to allow entry into the nucleus, to exit : prevents 
-energy dependent mechanism to open/close the pores
 for mrna to exit/enter
-surrounded by nuclear envelope
-two membranes
-nucleolus : coding for ribosomal rna and ribosomal proteins, place where ribosomes are built
-ribosomes on nuclear membrane, ER 

Translation occurs : 
-mrna to proteins
-you need ribosomes for translation 
-

Ribosomes :
-large and small subunit (large assembly of even smaller subunits)
-structure responsible to read the mrna sequence to make the appropriate proteins
-found in ER

Endoplasmic Reticulum
-2 ER, 
-smooth (no ribosomes) : makes lipids
-rough (ribosomes are studded): makes proteins, many ribosomes, therefore can make many proteins
-components/enviro to make lipids vs proteins are different/specialized
-stem from the same membrane
-both near the nucleus
-smooth er : detoxifies the cell, removes alcohol
-folding and some chemical modification done in er, further modifications in golgi 

Golgi complex
-folds the proteins (chain of a.a) into proper shape
-chemical modifications (add/remove functional groups-sugars/carbs, fatty acids, sulfur groups, hydroxyl groups, ammonia groups)
-modifications : post translational modifications
-important for function, sorting, orientation
-er to golgi : cis face - vesicles from ER fuse 
-trans face : sort, and orient and direct to their final destination

vesicles travel : 
-travel on cytoskeleton, carried by motor proteins

Lysosome :
-digestive unit of cell
-contains enzymes that breakdown/digestion molecules
-2 types of digestion : autophagy(getting rid of broken,not needed molecules) & autophagy(fixing macromolecules that cannot perform their function, so it gets broken down and its parts are re-used) "own molecules"
-foreign molecules in cell, bring in/out of cell, break down to use the a.a (heterophagy) "foreign molecules"
-low acidic pH in the lysosome
-chemical rxn : hydrolysis

Mitochondria 
-double membrane (it was originally a prokaryote)
-inside : cristae (folds of membranes), folded to increase SA for more efficient 
-power house of cell
-ATP production
-cellular respiration, Kreb's cycle, ETC
-own dna, synthesizes its own proteins
-stage director for managing its death
-

Making ATP :
-protein pumps inside membrane along the cristae, require energy from ETC  to spin and transform ADP to ATP
-more folds = more SA = more protein pumps

Chloroplasts :
-photosynthesis (uses light as energy source)
-in plant cells
-filled with chlorophyll
-double membrane 
 
Amyloplasts
-store starch


Chromoplasts
-give petals nice colours 
-filled with chromophore


Central Vacuole
-in plant cell, same function as lysosome
-pressure maintained by central vacuole gives the cell its shape
-keeps water inside : surrounded by membrane (tonoplast), willed with transport proteins, contributes to swell/reduce and maintain turgor pressure 

Cell Wall
- rigid , made of cellulose
-maintains structure
-plants cells communicate through plasmodesmata (pores), ions/small molecules go through these pores b/w cells

TEM : transmission electron microscopy : looking inside the cell
Scanning microscopy : looking the surface of cell

Cytoskeleton
-not an organelle
-anchors the organelles
-3 types of fibres : microfilaments (smallest), microtubules (largest), intermediate filaments
-different structures of fibres, therefore different functions, anchor dif areas
-microtubules : used for transport, good for anchoring
-intermediate filaments : anchors organelles

Prokaryotes vs Eukaryotes
-mitochondria (only in E)
-nuclear membrane/envelope (seperating dna from rest of intercellular components) 
-size
-organelles,endomembrane system  (only in E) (membranous compartments with specific roles- organelles)
-dna : P-circular, E- linear

Endosymbiosis
-beg - no life
-inorganic molecules assemble , form small organic molecules, leads to anaerobic prokaryotes (unicellular)
-start P that can oxidize small molecules, ability to oxidize water, oxygen appears
-P can produce oxygen, host P engulfs aerobic bacteria, gain ability to produce ATP
-work together from within, beneficial to both(gain energy, gain protection) (endosymbiosis)
-reproduced together, became an organelle : mitochondria



Endosymbiosis :
-mitochondrion originated from aerobic prokaryotic bacteria 
-chloroplast originated from photosynthetic prokaryotic cyanobacteria

1. Morphology 
-form and shape (of mitochondria and chloroplast) is similar to primitive bacteria and archea

2.Reproduction 
-cell cannot synthesize mitochondria/chloroplast
-derived from pre-existing mit/chl
-divide by binary fission 

3.Genetic Information/genome
-contain their own dna 
-contain protein-coding genes that are essential for organic function
-circular dna

4.Transcription & translation
-contain complete transcription and translation machinery
-genes → mRNA →trna→dna

5. Electron Transport
-contain ETC (electron transport chain)
-double membranes, etc is in inner membrane

6.Sequence Analysis 
-sequencing of rna that makes up ribosomes , firmly establishes that they belong on bacterial branch of tree of life


