Hi Rebecca-

So here, as I mentioned on the phone, are my notes about this material. The important points that you’ve covered so nicely are: 

1. your definition of “parts” in other contexts and in genetic terms

2. what genetic parts would be (ideally)

3. examples of existing parts

4. outstanding questions 

5. possible solutions

The few questions or comments I had on this material are inserted in the text below. 

I hope you have a great week. Talk to you soon, 

Natalie
Part

Component to be used in higher level assembly. 

General: 1 a (1): one of the often indefinite or unequal subdivisions into which something is or is regarded as divided and which together constitute the whole (2) : an essential portion or integral element b : one of several or many equal units of which something is composed or into which it is divisible : an amount equal to another amount <mix one part of the powder with three parts of water> 

There parts are an attempt to create standardization and modularity in biology. The goal is to bring the field to one of an engineering discipline. (move this motivation right up front)

Point is to create genetic parts that can then be used to build biological systems in living cells. This is the first level up from nucleotides. The parts are composed of a string of nucleotides linked together in such a way that when transcribed and translated they perform a specific function (some parts like RBS aren’t transcribed or translated). 

‘Programming’ of organisms

Parts must be well behaved (maybe not perfect, but adequate) to perform their desired function repeatedly, isolated in function (insulated?) and design (not sure what isolated design means!), and compatible with other parts

Examples: Promoter, RBS, ORF, Terminator

There are a number of ways being designed to standardize these ‘parts.’

The biggest step forward in the engineering of biology is that a part will be able to hide complexity and allow parts to be used without it being necessary for a complete understanding of the nucleotide sequence.

Outstanding questions about parts: How well will the parts work within organisms? Too much interference? Will there be a lack of compatibility? Will the parts be suboptimal in certain organisms, yet work well in others? Will the parts work at all in other organisms? Will there be part compatibility between a family or class or kingdom or life in general? Maybe an organism-specific subsystem will be necessary to allow for a part to generically fit all organisms (not building an entirely new part per organism, but rather a subsystem/compatibility section). Examples of parts that are generic in nature but “may exploit several subsystems to handle the various hosts”(email from George) are shuttle vectors, recombination, and conjugation.  You could also look at the article in the new FNT assignment here: http://openwetware.org/wiki/20.109%28F07%29%3A_Examine_candidate_clones
Each piece in the 747 (50 000) fits into a larger model, was tested to behave as expected, and meet design specifications. Yeast: 6300 moving parts (genome related), ½ explored—models are very low resolution (type of molecule, general function); few parts have specs or device physics.  777 made completely by computer aided design (CAD). Individual parts tested, but first 777 airframe served as a flight test bed. We have few quantitative models of biology and no design tools yet we keep working and introducing GMO to the environment. (www.biologyistechnology.com/learningtofly_ch3.htm)
One solution: Will our pieces and parts only work in a newly created organism(s) where we decide the terms and figure out how to organize its genome? Would this dissipate a fear of “losing control” of our creations? Would it be more useful because all decisions about our host organism would be our own? This is a separate issue all together, but CAN we build an entire organism if we wanted to? That would be an entire project of itself. Is that where we should start then? 

One of many approaches is through the BioBrick Foundation which supports both nonprofit and commercial biotech companies and supports responsible use of technologies based on BioBricks Standard DNA Parts. 

The purpose of a part is to separate tasks and allow people to build and easily share well functioning/optimal gene sections, either between personal projects or with others. When parts become pieces of a unit but still retain their own identity, not only does the unit become useful, but each piece (part) does also. 

http://dspace.mit.edu/bitstream/1721.1/21168/1/biobricks.pdf

http://www.merriam-webster.com/dictionary/part
http://parts.mit.edu/registry/index.php/BioBrick_Part_Program

