SBB09_11097 Flagellar Display M10000 M10001 M10002 M10003 M10004 M10005 You can display proteins on the actual flagella of E. Coli allowing for antibody, etc. interactions. This contrasts with SBB09_15924. See what I wrote there. Also note from pubmedid=11717287 that larger proteins seem to e used on flagella. Smaller proteins on the surface of the E. Coli. 
This project is the only project that’s a system instead of a just a project. The reasoning for this that it is a SYSTEM. You need to design a system such that the flagella can go to the surface. Furthermore, the system is further complicated by the fact that some flagella use invertase (see iGem 2006) project to even display a variance of flagella. 
I would say good luck Madhvi, but you don’t need it you’re pro! I’m interested to see the final product.

SBB09_11956 ompG Cpx M10006 M10007 M10008 M10009 M10010 M10011 
Very exciting proof of concept idea. Since a plasmid is circular, you can cut it in half in order to reverse the N and C terminus. The topology of the system allows for this to happen. I wonder if you can say more general things about this system mathematically. 
http://openwetware.org/wiki/Arking:JCAOligoTutoria22 

The idea is to make parts of the N and C terminus then turn it into a circular plasmid. Afterwards, you want to cut it so it reverses. This process in affect turns on and off the gene?
Just kidding! Actually what’s happening is that you putting a linker at the ends of a protein that you are folding. Then you are cutting it open at another end. In doing so you are generating new 3’ and 5’ ends.
So why is it called a permutation?

The reason is that the protein must be encoded in a linear manner on the DNA. As a result of adding a linker to the original open 3’ and 5’ ends you still need the protein to encode in a linear manner. So you need to flip the protein’s dna sequence to conserve the translation of protein. That was somewhat convoluted. Here’s an example:
Prepro( Na----------------N C--------------------Ca

When the protein folds, the Na and Ca ends are free. You add a linker to the Na and Ca ends.

Prepro( <linker1>Na----------------N C--------------------Ca<linker1’>

(linker1 and linker1’ are reverse compliments)

Now you “permutate” the DNA to accomplish your goal.
Prepro( C--------------------Ca<linker1’><linker1>Na----------------N

http://openwetware.org/wiki/Arking:JCAOligoTutoria22 

SBB09_13567 eCPX M10012 M10013 M10014 M10015 M10016 M10017 
Same as the above one. You are just doing a circularly permutated protein. I wonder what a person can do with this design space. 

SBB09_14224 protein A FLAG Tag M10018 M10019 
My project, I just did a small binding head to an antibody. The more interesting part of this project is the actual process of displaying the antibodies on the surface by phage display then selecting for working antibodies. This methodical method is used because the dynamics of actually calculating protein folding is still unknown to us.

SBB09_15924 TraT polystyrene peptide M10020 M10021 
The TraT polystyrene peptide is a surface protein for E. Coli. You can add passenger antigens to that. This is slightly different from the flagella display system of SBB09_11097 in that it is on the surface not the flagella. I would imagine the difference is that proteins on the flagella can move around in at least 2d I would imagine 3d space and so will interact differently that proteins locked on the surface. Also I would imagine flagella proteins would be more accessible. One example of a proteins that has a 3d characteristic is to look at my project SBB09_14224 in which the Z38H (unstable) has multiple rotations which all interact differently. Also, the environment of the proteins would be different as you might need a good surface protein to be on the surface and you might need a strong protein to be on the flagella in case it might break off since the flagella is always moving. 

SBB09_15954 Beta Roll Silver Peptide Cellulose Binding Knottin M10022 M10023 
Here’s a protein channel that is expressed on the surface of an E. Coli. The channel binds to Ca+ I’ll need to see if the beta barrel actually goes through the whole E. Coli. 

SBB09_18094 Intimin (native) Fast-Degrading GFP M10024 M10025 
Wow. This protein somehow transfers 4 proteins from inside of the E. Coli to the surface in order to interact with eukaryotic cells. 
Quote from article: Intimin targets the translocated intimin receptor (Tir), which is exported by the bacteria and integrated into the host cell membrane. 
Holy shit!

SBB09_19244 upaG (short) Hydroxyapatite peptide M10026 M10027 
SBB09_19329 upaG (long) Alkaline Phosphatase M10028 M10029 
Both of the above projects are about the same. You are making an autotransporter for bacterial adhesion protein to surfaces and environments such as the human intestine. These molecules are often associated with “virulence.” Somewhat interesting, but somewhat boring as well.  They both site the same paper. 

So what’s the difference between the two? They autotransport 2 different things.

SBB09_19395 Invasin (native, short) Invasin (native, long) M10030 M10031 
This is what I had talked to Gab about in office hours. Bacteria can invade mammalian cells. The fact that we can engineer this is quite surprising for me. Invasin is one of these proteins that allows for this to happen. 

SBB09_19607 Intimin (refactored) Aluminum Peptide M10032 M10033 
This article describes the phage idea. In particular, they made a system that bound to aluminum. I’m going to really read this article to understand phage display. The pubmed id is: http://www.ncbi.nlm.nih.gov/pubmed/15703906
Scratch that. There isn’t much about phage display in this one. A better source would be: http://en.wikipedia.org/wiki/Phage_display

SBB09_20154 ag43 Display (short) ag43 Display (long) M10034 M10035 
This is a good autotransporter to send proteins onto the surface of the E. coli. This one is extra interesting since it can send foreign proteins to the surface. 

SBB09_26253 TraA Display Leucine zipper KILR M10036 M10037 
First off, this project has pink text. So it’s extra special. The reason is that the sequence you want overlaps over the shine/delgarno sequence making a polymerase to be unable to bind to it. Therefore to fix this you want to create a shine/delgarno in between your eco and bgl sites. 

SBB09_27095 EhaB Autotransporter Leucine zipper EILD M10038 M10039 
This is a good autotransporter to send proteins onto the surface of the E. coli. This contributes to adhesion and biofilm.

SBB09_28190 Tsh Autotransporter Ice Nucleation Protein M10040 M10041 
This is an interesting autotransporter in the sense that the article is about 2 separate yet similar pathways that autotransport. I am putting that on my to-read list. 
More interesting than the fact that this another freaking autotransporter is the fact that this is protein can form ice… WTF? It makes sense why it’s called ice nucleation protein. I wonder about the efficacy and the physics behind it. See http://ca.expasy.org/spotlight/snapshots/001/ 
Follow up: It seems that the protein is a template for ice to form on it. That’s wow!

SBB09_29071 Beta Helix Magnetic Bead Peptide M10042 M10043 
This one is totally awesome. You can make magnetic bacteria. I should REALLY talk with Steve Connolly about this( i.e. get a list of the projects he is doing. 
A note on this article it goes really deep into detail on phage display which is perfect. They achieved this binding through phage display.

SBB09_37613 EspP Autotransporter Myc Tag M10044 M10045 
So this is yet ANOTHER autotransporter. Who I am getting sick of autotransporters. The article claims this is a very efficient process, maybe this autotransporter is more robust that others?

I know C-myc is an oncogene in IPS cells. Searched the article for the words “myc” and found nothing. 
A google search came up with http://en.wikipedia.org/wiki/Myc-tag. This corresponds to the C-myc gene. Maybe this bacteria can cause IP to happen? Actually, this is just a epitope tag for immunoblotting (see the HA tag project).
 
SBB09_37738 HA Tag M10046 M10047 
Aside from the first part of the project making barrels for a protein sequence. Another part is: http://en.wikipedia.org/wiki/Protein_tag
Protein tags… Interesante! Protein tags are peptides that are grafted onto a modified (recombinant) protein. In doing so, you create a tag which can be identified and taken off (usually) with a chemical agent. 
In particular we are doing epitope tags which are good for immunoblotting. Myc-c and HA are both of those tags. 
SBB09_38352 INP repeats Leucine zipper IILK M10048 M10049 
http://en.wikipedia.org/wiki/Leucine_zipper So this is about a regulator protein sequence. The leucine zipper regulates gene expression. 
Also in this project is more about the awesome ice nucleation protein. So from intuition, the protein works by forming a template for snowflakes to grow on. Therefore, since snowflakes are very symmetrical, I would expect the protein to be somewhat symmetrical as well so support snowflake growth. Thus, it’s no surprise that there’s a ton of repeating sequences with this DNA. 
However, I am not sure what Chris means by it can be sued for other displays…
SBB09_41163 Invasin (refactored, long) ChaI Lectin M10050 M10051
This is invasion refactored or redone. It is invasion in the sense that it does what invasion does, but I think it’s shorter or super effective? I’ll need to check to confirm. 
The second part ChaI Lectin is very interesting. So they made degenerate primers from this… I wonder what they mean by “degenerate?” Looking into it!
From reading the results and abstract, it seems that there is a lectin gene in snails. They managed to express it in E. Coli, but had a bunch of trouble since only do certain codons not work as well. The biggest hurdle was sequencing the snail protein. They used gene specific oligio primers to find the gene. They used a TON of degenerate primers. In doing so, they were able to find the gene. Without sequencing the whole freaking genome which would take freaking forever. This is actually quite a intriguing idea. I bet they can use clues such as codons which only encode for a couple aminoacids like tyrosine. 
Things to note:
All in all the most interesting concepts are the magnetic bacteria as well as the circular permutations. The topology of the system is really interesting. Also, the use of a phage display system in order to attain binding sites is something rather ubiquitous in all of this. 
Motifs:

Autotransporters 
Protein Tags
Phage Display

Question: why did you mean by “(ice nucleation protein) it has an interesting feature that may be useful for introducing in other display systems?”
Answer:  Ice nucleation proteins are good for display for 2 reasons. One, the repeating feature is hard to fold. A lot of the time you don’t want the protein to fold prematurely. Second, the ice nucleation proteins can help move the proteins off the surface more to signal better.
Asides:

Aside: In long repeating strand of DNA, there are often sequences that encode for special mRNA that actually helps fold the proteins.
