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Project 1 – Talking notes
Main Ideas


· Organizing what happens in a cell by knowing where it will happen

· Using a signaling cascade that relies on a specific protein scaffold

· Tricking cellular machinery into making ‘synthetic organelle’
· More useful because of isolation than physical location

Part 1: Signaling via Scaffold

· Usually a pheromone activates a receptor which in turn activates a signaling cascase

· Map3K -> Map2K -> MapK -> changed gene expression
Negative Effectors

· Added a leucine zipper to allow proteins to bind to scaffold

Negative Effectors

· 1 reversible, 2 irreversible

· YopH (reversible) - phosphatase 

· YopJ (irreversible) – replaces phosphate with acetyl group

· OspF (irreversible) – cleaves phosphate and amino side chain

· Prevents future phosphorylation

What about the other effectors?
(They only show the graph of their results from one of the effectors, why aren’t they showing them from the other effectors? While this effector does indeed show a good response, what about the reversible one? (Which would likely be more useful). 
Implications for Synbio

· Another method of transcriptional regulation

· Can use pheromones (inter-cellular signaling) to activate transcription

· More importantly, it’s possible to modify whether the intercellular signal is processed

( For a practical application this means you can use the pheromone as a signaling molecule, and the scaffold/cascade arrangement as the place where you modify your signal.
What other things interact with this scaffold though? There must be pros and cons. Also problems with the scaffold offer another point of failure. Also same for the 3-protein cascade.
Part 2: Synthetic Organelle

· Modified an endocytotic process to create a membrane bound, uniquely identifiable structure

· Tests to verify creation of structure didn’t all work

· Details on how one would use this “organelle” aren’t clear

Phosphoinositides

· Molecular tag for organelles

· Need to be membrane bound

· Are actually often derived from lipids in the cell membrane to act as 2nd messengers

· Team found one variant which isn’t naturally used in yeast

· (However, only 7 variants possible)

· It seems most higher eukaryotes use all of them

Ste2 Endocytotic receptor

· Receptor on cell membrane which is ingested into the cell when activated by a mating pheromone

· Membrane-bound structure created has a PI tag

· To create unique tag, phosphate arrangement needs to be modified

Modifying PI tag

· Use a phophatase found in humans called MTM

· Removes phosphate at 3’ position

· Creates new PI[5]P tag

· To have MTM act on the PI tag of the endosome, MTM is attached to the Ste2 receptor with a leucine zipper
(It seems convenient to be able to just stick that protein on there, but will it really act on the PI molecule? There was no steps taken to very proper binding except way downstream in the experiment. This will be something our team needs to do! Make checkpoints along the way.
Mechanism

· With natural tag, endosome will eventually reach lysosome and be degraded

· With modified tag, endosome in theory will end up floating freely in cell
(Free floating endosome = organelle? Even if it’s not really a full organelle, can this process still be useful in another way? See the good in the bad, etc
Validating the theorized outcome

· Use fluorescence imaging to track Ste2 receptor as well as PI tag

· GFP attached to Ste2

· RFP bound to a protein binding domain specific for PI[5]P

Where is the control?s

Their statement

· “When we looked at our negative control, we also saw the formation of endosomes. And although from the pictures that we’ve put up here, it looks like the right side has more endosomes, that’s not really the case when you look at a field of hundreds of cells. To get a real positive on if we made the phosphoinositide, we would need to see RFP colocalization.”

Overall problems

· Not sure if the GFP spots on the picture are actually endosomes that are now free floating, or GFP that’s been concentrated in lysosomes

· Don’t know if MTM worked to create a new unique PI tag

· Problem comes from it being bound to Ste2 receptor? (Not free to move…)
(Again need to stress incremental testing. Engineering way of doing a project. Tools to observe system at each step might not be available yet/practical.
If it did work, some questions…

· They say they don’t know how one would use the synthesome in an application

· Can you use the PI tag to direct the insertion of new transmembrane proteins? How do PIs relate to targeting sequences in protein a.a. chains?

If it didn’t work…

· What alternative routes could be taken to achieve their goal?

· Will any options be pragmatically workable?
(Normal protein routing goes via co-/post-translational processes that involve targeting sequences. What’s the “ZIP code” of this new organelle?
Recap, Q&A
