
· [bookmark: _GoBack]Ch1 is a binding partner for APC which allow for the degradation of Cyclin at the end of mitosis
· Taxol – Prevents GTP dissociation
· Low mitotic index cells
· Low specificity
· Bystander effect
· Monastrol – Target Kinesin 5
· Generate mono polar spindle
· Ineffective in humans
· Cdc 42 activates Par 6
· Par 6 activates Dynein
· Dynein pulls on microtubules
· Centrospindlin complex
· Rho GEF
· Rac GAP
· Kinesin
· Aberrant RTK signalling in almost all cancer
· HER2 over expressed in 25%

· Phosphorylated tyrosine kinase receptors recruit signalling proteins
· GRB2 binds RTK with SH2 domain
· SH2 binds to phosphorylated tyrosine
· Recognize amino acids upstream of the residues
· GRB2 binds SOS with SH3 domain
· SH3 binds proline rich peptides 
· SOS activate Ras
· GEF for Ras 
· Small GTPase involved in kinase cascade involved in activation of transcription factors for replication machinery
· Constitutive ras involved in cancer
· 20-25% of all cancer
· 90% of pancreatic cancers
· Ras binds Raf
· Raf phosphorylates MEK
· Also inhibits Ras
· MEK phosphorylates Map
· Active form is dimerized
· MAP activates P90
· MAP and p90 translocates into the nucleus and activates transcription factors by phosphorylating TCF/SRF
· CAM: Cell adhesion molecules
· Cadherin; mediate binding with neighboring cells whereas integrin mediate the binding to the ECM
· Calcium dependent
· Binds in the presence of calcium
· Cannot bind without calcium
· Mitochondria are the signaling hub for programmed cell death
· Trophic factors activates Pl3 Kinase
· PL3 kinase activates PKB
· PKB phosphorylates Bad 2
· Phosphorylated Bad 2 is keep inactive by 14-3-3
· In the absence of trophic factors, 14-3-3 does not bind to bad
· Bad inactivates Bcl 2
· In its activate for Bcl 2 inhibits Bax
· In its inactive form, Bcl 2 does not inhibit Bax
· Bax permeabilized OMM to ion and allow Cyt C release
· Cyt-c activates binds to Apaf 1 monomers
· Apaf 1 monomers associates into apoptosome
· Apopthosis
· Instrinsic pathway
· Balance of pro apoptotic vs. anti-apoptotic signals
· Extrinsic pathway
· Fas ligand binding to death receptors
· Cytotoxic T cells punch holes in membranes and activate caspases
· Granzyme
· Perforin
· P-class pumps inhibited by oubain and digoxin
· Pyruvate dehydrogenase complex is inhibited by arsenic and mercury
· Weak and hydrophobic aromatic acids can uncouple oxidation from phosphorylation: e.g. 2,4-dinitrophenol
· For instance, NADH or succinate is oxidized but no ATP is synthesize
· Act by discharging the proton gradient without ATP synthase activity
· Brown fat (rich in mitochondria) contain the uncoupling thermogenin which leads to heat generation  Important for the survival of new born mammals
· Another example is oligomycin which binds to the FO subunit of ATP synthase (o stands for oligomycin) and enable the uncoupling of the discharge of the proton gradient from ATP synthase
· Complex 1 inhibited by rotenone and amytal
· Complex 3 is inhibited by antimycin A
· Complex 3 is inhibited by CN N3 and CO
· Dealing with NADH
· OAA  Malate  Aspartate
· A-Ketoglutarate  Glutamate
· Calvin cycle
· 6 CHO + 6 ribusole 1,5-bisphosphate  12 3-phosphoglycerate + 12 ATP  12 1,3-bisphosphoglycerate + 12 NADPH  12 Glyceraldehyde-3-phosphate + 12 P  (2 glyceraldehyde-3-phosphate  1 glucose) 10 glyceraldehyde-3-phosphate  6 ribule-5-phosphate +4 P  6 ribulose 1,5 bisphosphate + 6 ADP
· Disulfide bond formation: Mediated by Protein Disulfide Isomerize (PDI) proteins which has 2 sulfur ion: (2) states; oxidized S=S and reduced –SH – SH
· N-linked glycolysation: The preformed oligosaccharide assemble on a phospholipid specific to the ER: Dolichol phosphate; consist of (Glc)3(Man)9(GlcNAc)2 ; can be inhibited by tunicamycin
· Quality control mechanism: Oligosaccharide modification and chaperone proteins (calnexin and Calreticulin) assure the proper folding of the protein prior to export of the ER
· Glucose residues are sequential removed of the protein until only one remains by glucosidases. 
· A glucosidase associates with proteins with only one Glucose and cleaves it
· If the protein is unfolded, another enzyme glucosyltransferase will add another glucose  this give more time for the protein to fold correctly in the ER
· If the protein is properly folded, glucosyltransferase cannot associate with it  mannose is removed and the protein is exported to the Golgi for further sorting
· In cis-Golgi, lysosomal proteins are recognized by GlcNAc phosphotransferase and their N-linked oligosaccharides chain is modified
· N-acetylglusoamine (GlcNAc) phosphate added to 6 hydroxy group of terminal mannose on oligosaccharide
· N-acetylglusoamine is removed by phosphodiesterase; leaving mannose 6 phosphate only
· Mannose 6 phosphate will be recognized by a receptor in the TGN
· Profilin physically blocks negative end polymerization
· Muscle  Bundle of muscle fibers  Multinucleated cells  Myofibril  Sarcomere (basic unit of sliding filament theory)
· Rac activates Rho but Rho inhibits Rac
· Cdc 42 activates Par 6; activates Dynein; pull on MT; activates Rac and inhibit Rho
· Concentration of activated Cyclin dependent kinases regulate entry into (S) DNA synthesis and (M) mitosis
· Integrins activate intra cellular signalling by physically separating their intra cellular domain; also separate alpha and beta domain for extracellular binding
· Layered structure
· Extracellular layer
· Force transduction layer
· Actin regulatory layer
· Stress fibers
· Neurotransmitters are reuptaked by Na symporter
· Move along guidance cues gradient
· Attractive cues
· Netrin
· Repulsive cues
· Simaphorin
C-elegans
· CED 3 – zymogen is activate upon proteolytic cleavage by CED 4
· CED 4 is tethered to the mitochondria by CED 9 – kept inactive
· EGL 1 is inactivated by trophic factors
· In the absence of trophic factors, EGL 1 disrupts CED 9 / CED 4 complex
· CED 4 activates CED 3 by proteolytic cleavage
· CED 3 activates apopthosis
Mammals
· Mitochondria are the signaling hub for programmed cell death
· Trophic factors activates Pl3 Kinase
· PL3 kinase activates PKB
· PKB phosphorylates Bad 2
· Phosphorylated Bad 2 is keep inactive by 14-3-3
· In the absence of trophic factors, 14-3-3 does not bind to bad
· Bad inactivates Bcl 2
· In its activate for Bcl 2 inhibits Bax
· In its inactive form, Bcl 2 does not inhibit Bax
· Bax permeabilized OMM to ion and allow Cyt C release
· Cyt-c activates binds to Apaf 1 monomers
· Apaf 1 monomers associates into apoptosome
· Apopthosis
· Instrinsic pathway
· Balance of pro apoptotic vs. anti-apoptotic signals
· Extrinsic pathway
· Fas ligand binding to death receptors
· Cytotoxic T cells punch holes in membranes and activate caspases
· Granzyme
· Perforin



