EXTRACELLULAR INTERACTIONS

Plant cell walls and plasmodesmata
· provides rigidity and protection, and regulates permeability
· Structure
· Structural fibers- cellulose micro fibrils
· [bookmark: _GoBack]Linear array of cellulose lined up together to form a micro fibrils
· Synthesized on the extracellular part of the cell
· Rosettes are an enzyme complex for cellulose synthesis moved by motor proteins that arrange the cellulose micro fibrils (loose networks – typical of primary cell wall and organized networks – typical of the secondary cell wall)
· Matrix- 90% of the matrix is made of polysaccharides, it is a sticky mass that is strengthened by the structural microfibrils, hydrated matrix
· Adhesive molecules- Hemicellulose is a collection of carbohydrates with long side chains that link together to form a network.
· Main carbohydrates – pectin, hemicellulose
· Pectin is the sticky material (polysaccharide), bind the cell walls of adjacent cells together. It attracts water molecules because of the negative charged backbone. Which is why the matrix is full of water.
· Glycoprotein - extensin

How are different patterns achieved in the different layers of cell wall?
· Rosettes move around on microtubules controlling how the cell wall is formed and to get different patterns the microtubules move and reform moving the rosettes on a different path. The cell controls the pattern of microtubules thus the patterns of cellulose.

Primary vs secondary cell wall
· Middle lamella is laid down first, a layer of pectin
· Joins the cell wall together
· Primary cell wall – loose network of cellulose microfibrils
· Able to expand as it gets further and further away to get bigger
· Secondary cell wall – gives plants the woody look
· Laid down as a series of layers
· Multi-layered with every layer in different orientation

Plasmodesmata in Plant cells
· Hole in the cell wall lined with plasma membrane 
· As the cell wall is forming there are bits of smooth ER that stretches out and the cell forms around it and becomes the desmotubule
· desmotubule extending outside the cell, cytoplasmic connection between two cells
· connects with other cells 
· route for ions, small ions, hormones, to move between the plasmodesmata and desmotubule
** are in electro and chemical communication**



Animal cells: cell-cell connections
· Adhesive (anchoring) junctions
· Adherens junctions: cadherins hold the cell together on the extracellular side by holding each other, on the inside of the cell they link to microfilaments, usually in epithelia cells it is a continuous band but sometimes can be small spot areas
· Desmosome: when the connection of cadherins are found connected to intermediate filments. Stronger connection due to the nature of the IF (strong rope like and stable) and also due to the plaque on the cell membrane. Found in skin, cardiac, cervix of uterus, etc)
· Cadherins: specific protein of cadherins are found in different places, typically 30 nm apart.
· Intracellular linking proteins link cadherins to either IF(plaque of proteins in desosomes) or MF
· Tight junctions
· When you don’t want anything to get between the two cells
· Ex: intestine, bladder, skin, gill
· Permeability barrier in epithelia
· Barrier to lateral diffusion causing polarity
· Paracellular spaces get sealed by tight junctions
· Typically found in cell layers which split compartments
· Structure
· Ridges formed by integral proteins -> claudins, occludins (globular) 
· Inserted into the membrane and bind with the corresponding protein on another call
· EX: fish gill, one side of the gill water and the other is blood.
· Gap junctions
· Cytoplasmic connection between two cells and electrical and chemical communication with each other (ions and water can flow freely between the gap junction)
· Animal equivalent of a plasmodesmata
· Usually found in nerve cells and muscles cells. Particularly important in heart muscle cells to coordinate the heart beat
· Structure
· Connexin – integral membrane protein, 6 connexin formed into a cylinder like structure called a connexon 
· One connexon connects to a connexon in another cell and that constitutes a gap junction
· A channel through one membrane across the extracellular space into the other cell. Channel for water and small ions.
· Cell to cell separation of 3 nm apart

Plasmodesmata vs Gap Junction
· plasmodemata is bigger and gap junction is smaller
· gap junctions require integral protein (connexons) 
· they both cytoplasmic cellular connections between the cell 
· plasmodesmata are formed during development (holes in the cell wall with a desmotubule made by the smooth ER)
· plasmodesmata in plant cells and gap junction is in animal cell membrane
· both allow water and small ions to pass through

Primary Plant Cell Wall
· cellulose fibrils- network for possibility for expansion and the cellulose is a rigid molecule that helps support
· pectins – forms a matrix to hold the fibrils in place

What is a tight junction and why is it significant?
· helps polarize the cell, distinct upper and lower surfaces
· seal spaces between cells
· proteins hold the cell together 
· claudins and occludins 

Connexin vs Claudin
· connexin is an integral protein that connects to another connexin on another cell 
· it forms connexons with 6 connexins to from a gap junction
· claudins and occudins are used in tight junction
· they are transmembrane protein

Cellulose vs Cadherin
· cellulose is a polysaccharide in cell wall of plant cells and its purpose is to provide strength 
· cadherins is a membrane protein found in animal cell to form anchoring junctions, IF or MF determines if they are adherens or desmosome

A Tight junction vs a Gap junction
· gap junction is a small cytoplasmic channel through the cell so things can move through the cell, usually small ions
· a tight junction seals the space between the two cells
· Tight junctions require proteins claudins and occluding
· Gap junctions use connexin

Gills that respond to osmotic stress
· fish gill cell culture where one side is exposed to fresh water and a solution that resemble blood
· there is lots of claudin on the side where water touches to produce tight junction
· measured resistance by seeing what can pass through
· ion poor water increased resilience

THE EXTRACELLULAR MATRIX OF ANIMAL CELLS
· organized network of extracellular materials
· diversity of forms
· bone, cartilage, connective tissue, basement membrane, cornea, etc
· highly organized

Structure
· same basic structure of plant cell wall with different molecules
· structural proteins- collagens, elastin
· collagens – strength
· collagen trimer synthesized and moved outside the cell and turned into a collage fibril and then stacked together into a fibre
· different patterns depending in what location
· EX: skin gets pulled in every direction, tendons are linearly packed
· elastin – flexible and resilience 
· single polypeptide
· linked together to another elastins by covalent bonds
· able to stretch and when let go snaps back together
· as you age the collagens and elastins become more cross-linked and becomes less resilient
· Ehlers-Danos: some forms of isoforms of collagen cannot be form and so skin can become very flexible and there can be some forms that can be destructive in connective tissue.
· Matrix- proteoglycans (protein polysaccharide complexes)
· glyco protein (small amounts of carbohydrates attached)
· proteoglycans (large amounts of carbohydrates attached)
· Attracts water molecules, providing cushion overall
· Adhesive glycoproteins
· ex: fibronectin
· mature protein is a dimer linked by a pair of disulfide bonds, there are distinct domains that bind to elements of extracellular matrix
· sections of the dimers bind to specific elements of the extracellular matrix
· They also have binding sites for membrane proteins
· Integrins
· Bind to the extracellular matrix and the bind to the cytoskeleton
· Transmembrane glycoprotein
· Heterodimer – two polypeptides that are not the same
· MF – focal adhesions, usually found in cells that make short term connections
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· IF – hemidesmosome (has a large plaque with very strong connection between the cell and the extracellular matrix)
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