Findings Outline
I. Can we recapitulate bS21-2 control of protein synthesis in vitro?
a. Can we create a reporter assay that is sensitive and easy to modify?
· Detect two different reporter proteins (nLuc works, need one more)
· Easily modify UTR sequence by cloning
· Easily purify more plasmid
i. Reporter construct
· Sensitive
· nLuc the most sensitive reporter tested
· Broad dynamic range
· Highest signal strength
· Easy to modify
· NotI and XmaI cut sites flanking promoter and 5’ UTR of gene of interest allow for easy modification and testing of various leader sequences
1. Leader sequences: tul4, pdpA, mraY, iglA, etc.
2. Reporter genes: GFP, iLov, LanYFP, nLuc, fLuc
a. Can we ID alternate reporters?
i. E. coli works with kit ribosomes
ii. iLov or LanYFP potential candidates
iii. nLuc the most sensitive reporter tested (broad dynamic range and high signal strength)
3. Cloning
a. Plasmid development: DHFR  pKR81  pKR144  pKR204  pKR208  pKR214
b. Designed new plasmids with new reporter constructs
c. Plasmid DNA containing 5’ UTR of gene of interest and T7 promoter flanked by NotI and XmaI cut sites is easy to modify
b. Can we obtain highly active ribosomes?
i. Sucrose cushion method of purification
ii. Goal: reproducibly purify active ribosomes from E. coli and LVS
iii. E. coli: yield of 1.5-5 nmol from 1L of culture (~1.75 g of cells) with concentration of 10-30 pmol/uL; activity was significant and reproducible
iv. LVS: purified ribosomes from cells grown in MHB and BHI; found that LVS grows faster and reaches mid-log phase at a higher OD in BHI
v. Methods to increase reproducibility
1. Resuspend ribosome pellets overnight (probably not necessary)
2. Take several readings of concentration and average them (saw variability in concentration measurements across samples and on different days)
3. Dilute to working concentration and aliquot in single-use portions (mix thoroughly without damaging ribosomes)
4. Use master mix in in vitro assay
5. Purify tight-coupled ribosomes (dialysis into low and high Mg)
vi. Sucrose gradients
1. Testing
a. Effectiveness of dialysis to produce tight-coupled ribosomes
b. Samples of ribosomes purified in three different ways
c. Other things
2. Purified LVS ribosomes have broader 70S peaks, a 70S shoulder, and a distinct 100S peak when compared to E. coli ribosomes
3. Loading fewer ribosomes onto sucrose gradients leads to sharper 70S peaks
vii. In vitro translation assay
1. Lower ribosome concentrations have a higher luminescence/pmol ratio
2. Using 2 pmol LVS ribosomes in vitro seems to give measurable and consistent results across purifications
viii. RNA gels
1. LVS ribosomes purified from BugBuster-lysed cells display more RNA processing than ribosomes from French-press lysed cells
c. Can kasugamycin inhibit translation in vitro?
i. Kasugamycin inhibits translation in a dose of 1mM
