Statement of Work (SOW) for Mini-genome supplement (10-Apr-2002)

Quarterly updates will be placed on our designated DARPA-BIO-COMP pages.

Major updates twice a year. We have a web site updated to include the

minigenome project as of  10-Apr-2002

http://arep.med.harvard.edu/darpabiocomp/

Dr. George Church will define and assess statistical tests of the data

quality and goodness-of-fit of the model and data, as well as manage the

progress toward the milestones.  He will assist in high-level debugging of

surprises arising in the biosystems modeling and experimental efforts.  He

will ensure connectivity of this real-world test with the

capabilities of the BioSPICE simulations.

Dr. Jingdong Tian will extend an array-based system for the minigenome of

coupled replication-transcription-translation. He will be assisted by

XiaoHua Huang who is codeveloper of rolling-circle amplification methods

and Tony Forester (from Steve Blacklow's laboratory) who is expert in

purified translation factors.  We will continue to collaborate with Dr.

Gloria Culver's laboratory expert in reassembly of ribosomal subunits.

Dr. Rob Mitra will develop advanced replication-array methods suitable for

analysis of arrays of tester minigenomes.  Mr. Jay Shendure will assist. 

Mr. Jake Jaffe will perform mass spectrometry on the in vitro assembled

ribosomal subunits to determine which proteins (if any) are missing.

Dr. Daniel Segre and Mr. Matthew Wright will develop 4D genome engineering

optimization tools and chemical kinetic modeling applicable to design and

debugging of synthetic mini-genome constructs. 

Milestone 1: Obtain and check expression plasmids for all 21 proteins

required for assembly of the small ribosomal subunit (i.e. 30S).   May

2002

Milestone 2: Design affinity tagged r-protein expression constructs based

on the 3D structure of ribosomes including biotinylation peptide (BirA

substrate), his-tags, and Fos/Jun tags.   Jun 2002

Milestone 3: Obtain expression clones for spectinomycin-resistant rRNA,

streptomycin-resistant S12 protein,  and  chaperonins (DnaK, GroEL, GroES)

Aug 2002.

Milestone 4:  In vitro translation of all 21 proteins, 1 rRNA and 3

chaperonins on separate plasmids with some variation in ratios explored.

The affinity tags will be used to purify the newly assembled 30S subunits

for mass-spectrometry.  Sep 2002

Milestone 5:  As above but using spc & str resistant in vitro protein

synthesis as an assay for assembly of the ribosome from synthetic 30S and

natural 50S subunits.   Oct 2002

Milestone 6:  Obtain all of the 50S r-proteins and rRNAs on expression

plasmids; tagging and testing with mass spectrometry and

antibiotic-resistant translation as above.  Feb 2003

Milestone 7: Test the capture of nascent N-terminal tagged proteins by

complementary tagged ribosomes for use in ribosome display methods.

Milestone 8:  Test constructs with multiple genes in tandem operon

arrangements on integrated mini-genomes.  May 2003.

We would anticipate at this point a report on the feasibility of full

synthesis of a self-replicating system as an physical embodiment of some

of the BioSPICE modeling capabilities and an update on important new

applications for this technology as in milestone 7 above. 

