Additional Methods
Growth Curves
LVS was patched out on a CHAH plate and incubated overnight at 37C.
[bookmark: _Toc173223485]Measuring LVS Growth Curves in MHB and BHI Media

1. 700 uL supplemented MHB (sMHB) was added to a sterile microfuge tube aseptically.
2. Loopfuls of cells were scraped up from the LVS plate patched out yesterday and added to the microfuge tube.
3. [bookmark: _heading=h.1ljsd9k]The cells were resuspended to homogeneity using a pipette.
4. A cuvette was prepared to check OD 600 by adding 900 uL sMHB, and 100 uL resuspended cells was added to the cuvette.
5. The OD 600 was measured. The OD 600 of resuspended cells was calculated by multiplying the observed OD 600 by ten, and both the observed and calculated ODs were recorded: 
· LVS: 0.517 observed OD, 5.17 calculated OD
6. The volume of resuspended cells necessary to obtain a final OD 600 of 0.08 in 9 mL was calculated.
· LVS: (0.08 OD 600 )*(9,000ul)/(5.17 OD 600 ) = 139.3 uL
7. I realized that this desired volume of resuspended cells was larger than what I had available to inoculate six tubes, so I scraped up more cells into this tube and added 200 uL more MHB.
8. The cells were resuspended to homogeneity using a pipette.
9. A cuvette was prepared to check OD 600 by adding 900 uL sMHB, and 100 uL resuspended cells was added to the cuvette.
10. The OD 600 was measured. The OD 600 of resuspended cells was calculated by multiplying the observed OD 600 by ten, and both the observed and calculated ODs were recorded: 
· LVS: 0.627 observed OD, 6.27 calculated OD
11. The volume of resuspended cells necessary to obtain a final OD 600 of 0.08 in 9 mL was calculated.
· LVS: (0.08 OD 600 )*(9,000ul)/(6.27 OD 600 ) = 114.8 uL
12. 9 mL of supplemented MHB media was added to three culture tubes, and 9 mL of supplemented BHI media was added to three other culture tubes.
13. The volume of resuspended cells (114.8 uL) necessary to obtain a final OD 600 of 0.08 from step 11 was used to inoculate each of the six culture tubes. I did not have enough volume to inoculate the third BHI tube, so I only used two BHI cultures for the experiment.
14. The culture tubes were vortexed, and 1 mL was removed from each to measure the OD:
[bookmark: _Toc173223486]Table 17. Initial OD600 values of LVS cultures in MHB and BHI media.
	Sample ID
	OD600

	MHB 1
	0.077

	MHB 2
	0.079

	MHB 3
	0.076

	BHI 1
	0.071

	BHI 2
	0.068



15. The culture tubes were incubated at 37°C shaking, starting incubation at 10:53 AM.
16. The culture tubes were removed and the ODs were checked at 12:25 PM by adding 0.5 mL from each culture tube to a cuvette along with 0.5 mL of fresh media (MHB or BHI) and reading in the spectrophotometer. The measured OD600 values were multiplied by two to obtain the calculated OD600 values.
[bookmark: _Toc173223487]Table 18. OD600 values of LVS cultures in MHB and BHI media after 92 minutes.
	Sample ID
	Measured OD600
	Calculated OD600

	MHB 1
	0.08
	0.16

	MHB 2
	0.074
	0.148

	MHB 3
	0.078
	0.156

	BHI 1
	0.08
	0.16

	BHI 2
	0.067
	0.134



17. The culture tubes were removed and the ODs were checked at 1:55 PM by adding 0.5 mL from each culture tube to a cuvette along with 0.5 mL of fresh media (MHB or BHI) and reading in the spectrophotometer. The measured OD600 values were multiplied by two to obtain the calculated OD600 values.
[bookmark: _Toc173223488]Table 19. OD600 values of LVS cultures in MHB and BHI media after 182 minutes.
	Sample ID
	Measured OD600
	Calculated OD600

	MHB 1
	0.123
	0.246

	MHB 2
	0.125
	0.25

	MHB 3
	0.123
	0.246

	BHI 1
	0.172
	0.344

	BHI 2
	0.163
	0.326



18. The culture tubes were removed and the ODs were checked at 3:17 PM by adding 0.5 mL from each culture tube to a cuvette along with 0.5 mL of fresh media (MHB or BHI) and reading in the spectrophotometer. The measured OD600 values were multiplied by two to obtain the calculated OD600 values.
[bookmark: _Toc173223489]Table 20. OD600 values of LVS cultures in MHB and BHI media after 264 minutes.
	Sample ID
	Measured OD600
	Calculated OD600

	MHB 1
	0.19
	0.38

	MHB 2
	0.188
	0.376

	MHB 3
	0.195
	0.39

	BHI 1
	0.311
	0.622

	BHI 2
	0.291
	0.582



19. Here, the third MHB culture tube was removed to use for a GFP assay, but the first two MHB tubes were placed back in the incubator for further measurements. 
20. The culture tubes were removed and the ODs were checked at 4:49 PM by adding 0.25 mL from each culture tube to a cuvette along with 0.75 mL of fresh media (MHB or BHI) and reading in the spectrophotometer. The measured OD600 values were multiplied by four to obtain the calculated OD600 values.
[bookmark: _Toc173223490]Table 21. OD600 values of LVS cultures in MHB and BHI media after 356 minutes.
	Sample ID
	Measured OD600
	Calculated OD600

	MHB 1
	0.136
	0.544

	MHB 2
	0.137
	0.548

	BHI 1
	0.246
	0.984

	BHI 2
	0.24
	0.96



21. The culture tubes were removed and the ODs were checked at 6:23 PM by adding 0.2 mL from each culture tube to a cuvette along with 0.8 mL of fresh media (MHB or BHI) and reading in the spectrophotometer. The measured OD600 values were multiplied by five to obtain the calculated OD600 values.
[bookmark: _Toc173223491]Table 22. OD600 values of LVS cultures in MHB and BHI media after 450 minutes.
	Sample ID
	Measured OD600
	Calculated OD600

	MHB 1
	0.156
	0.78

	MHB 2
	0.161
	0.805

	BHI 1
	0.306
	1.53

	BHI 2
	0.309
	1.545



[bookmark: _Toc173223496]Measuring LVS Growth Curves in MHB and BHI Media (continued)
1. The culture tubes were removed and the ODs were checked at 9:40 AM by adding 0.1 mL from each culture tube to a cuvette along with 0.9 mL of fresh media (MHB or BHI) and reading in the spectrophotometer. The measured OD600 values were multiplied by ten to obtain the calculated OD600 values.
[bookmark: _Toc173223497]Table 25. OD600 values of LVS cultures in MHB and BHI media after 23 hours.
	Sample ID
	Measured OD600
	Calculated OD600

	MHB 1
	0.239
	2.39

	MHB 2
	0.334
	3.34

	BHI 1
	0.56
	5.6

	BHI 2
	0.558
	5.58



The OD values and time points were used to plot a growth curve and estimate doubling time. The two points connecting the steepest portions of each curve were used to calculate doubling time.
[image: A graph of growth curves
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[bookmark: _Toc173223498]Figure 26. Growth curves for LVS in MHB and BHI Media over 1367 minutes.

The following formula was used to calculate doubling time: G = (0.301)(t2-t1)/(logOD2-logOD1).
[bookmark: _Toc173223499]Table 26. Doubling time calculations for LVS grown in MHB and BHI media.

	
	MHB
	BHI

	t1
	0
	92

	t2
	92
	182

	OD1
	0.077
	0.147

	OD2
	0.155
	0.335

	Doubling Time
	91.13978186
	75.72803908



[bookmark: _Toc175331596]Kasugamycin Inhibition Assay
[bookmark: _Toc172626771][bookmark: _Toc155859880][bookmark: _Toc172626756]Calculations for in vitro assay with Kasugamycin
The molar mass for Kasugamycin (Ksg) is 379.366 g/mol.
To find molarity of our Ksg stock, which is at a concentration of 50 mg/mL, I use the following conversions:

	1 mol
	1 g
	50 mg
	1000 mL

	379.366 g
	1000 mg
	1 mL
	1 L



and get a value of 0.132 M or 132 mM.

The three concentrations of Ksg that I want to use in the assay are 1 mM, 50 uM (0.05 mM), and 5 uM (0.005 mM). If I want to add 1 uL of Ksg stock to each 30 uL in vitro assay reaction, then I need to make three different Ksg stocks with appropriate concentrations. If I use the equation C1V1=C2V2, and I set V1 as 1 uL, then I can find the appropriate concentrations for each stock, which would be C1. C2 would be one of the three desired concentrations (1 mM, 0.05 mM, and 0.005 mM) and V2 would be the reaction volume (30 uL).

	C1V1=C2V2
C1(1 uL) = (1 mM)(30 uL)
C1 = (1 mM)(30 uL)/(1 uL)
C1 = 30 mM
	C1V1=C2V2
C1(1 uL) = (0.05 mM)(30 uL)
C1 = (0.05 mM)(30 uL)/(1 uL)
C1 = 1.5 mM
	C1V1=C2V2
C1(1 uL) = (0.005 mM)(30 uL)
C1 = (0.005 mM)(30 uL)/(1 uL)
C1 = 0.15 mM



To prepare the three diluted stocks, I will start from the 132 mM Ksg stock and dilute with water. If I use C1V1=C2V2 again, substituting either 5 uL or 1 uL for V1, which will be the volume I take from the original stock, I can find the final volume I will need to prepare for the diluted stocks, which will be V2. C1 will be 132 mM, and C2 will be one of the three desired concentrations (30 mM, 1.5 mM, and 0.15 mM).

	C1V1=C2V2
(132 mM)(5 uL) = (30 mM)V2
V2 = (132 mM)(5 uL)/(30 mM)
V2 = 22 uL
22 uL – 5 uL Ksg = 17 uL water
	C1V1=C2V2
(132 mM)(5 uL) = (1.5 mM)V2
V2 = (132 mM)(5 uL)/(1.5 mM)
V2 = 440 uL
440 uL – 5 uL Ksg = 435 uL water
	C1V1=C2V2
(132 mM)(1 uL) = (0.15 mM)V2
V2 = (132 mM)(1 uL)/(0.15 mM)
V2 = 880 uL
880 uL – 1 uL Ksg = 879 uL water



Stock 1 will be 5 uL Ksg + 17 uL water.
Stock 2 will be 5 uL Ksg + 435 uL water. 
Stock 3 will be 1 uL Ksg + 879 uL water.
[bookmark: _Toc172626757]Calculations for in vitro assay with Thiostrepton
The molar mass for Thiostrepton is 1664.83 g/mol.
To find molarity of our stock (borrowed from the Gregory lab), which is at a concentration of 10 mg/mL, I use the following conversions:

	1 mol
	1 g
	10 mg
	1000 mL

	1664.83 g
	1000 mg
	1 mL
	1 L



and get a value of 0.006 M or 6 mM.

Adding 1 uL of Thiostrepton would result in a 200 uM concentration.
[bookmark: _Toc172626758]In Vitro Assay 3/13/24
[bookmark: _Toc172626759]PureExpress Delta Ribosome Kit Protocol
· Set up PCR reaction tubes.
	Tube
	Purpose

	1
	No abx

	2
	200uM Thiostrepton

	3
	4.4mM Ksg

	4
	1mM Ksg

	5
	50uM Ksg

	6
	control


· Thaw all components on ice. Pulse-spin in microfuge to collect solutions to bottom of tubes. If Solution A has precipitates, mix well prior to assembling reaction. Do not vortex Solution B. 
· Solution A
· Factor Mix
· Ribosomes (EC singleton - 6/7/23)
· Kasugamycin
· Thiostrepton
· Phenol-chloroform purified pKR214
· Dilute ribosomes to 3.077 pmol/uL in H10M10A50 buffer, enough for a final volume of 14 uL per reaction and 40 pmol per reaction.
	
	Concentration (C1)
	Desired Concentration (C2)
	Desired Volume (V2)
	Sample Volume (V1)
	Buffer Volume

	6/7 E. coli
	9.219 pmol/uL
	2.857 pmol/uL
	193.6
	60 uL
	133.6 uL


· Dilute DNA in 0.1xEB to a concentration of 125 ng/uL.
	Sample
	Concentration (C1)
	Desired Conc. (C2)
	Desired Volume (V2)
	Sample Volume (V1)
	Buffer Volume

	Phenol:chloroform purified pKR214
	899.4 ng/uL
	125 ng/uL
	20 uL
	2.78 uL
	17.22


· Prepare stocks of Kasugamycin, Thiostrepton, and DMSO 
· Thiostrepton was 10 mg/mL in DMSO
· Create a Master Mix by adding Solution A, Factor Mix, and the plasmid template to a tube and mix by pipetting. To calculate working volumes, multiply required volumes by 1.2 to account for pipetting error. If you are running an inhibition assay, you can include ribosomes in the Master mix. In this case, combine Solution A, Factor Mix, and the plasmid first, aliquot the negative control, and then add the ribosomes and make the remaining aliquots.
	Master Mix Components
	Volume Each (uL)
	Reactions
	Total Volume (uL)
	Total x1.2

	Solution A
	10
	6
	60+10
	72+10=82

	Factor Mix
	3
	6
	18+3
	21.6+3=24.6

	E. coli ribosomes
	14
	5
	70
	93.6

	Phenol-chloroform purified pKR214
	2
	6
	12+2
	14.4+2=16.4


· Add Master Mix to each tube.
· Add water to respective tubes.
· Add treatment to respective tubes.
	Tube
	Solution A
	Factor Mix
	Ribosomes
	DNA (125 ng/uL)
	Treatment
	H10M10A50 Buffer

	1
	10 uL
	3 uL
	14 uL 6/7 E. coli
	2 uL Phenol:chloroform purified pKR214
	-
	1 uL

	2
	10 uL
	3 uL
	14 uL 6/7 E. coli
	2 uL Phenol:chloroform purified pKR214
	1 uL Thiostrepton
	

	3
	10 uL
	3 uL
	14 uL 6/7 E. coli
	2 uL Phenol:chloroform purified pKR214
	1 uL 132 mM Ksg stock
	

	4
	10 uL
	3 uL
	14 uL 6/7 E. coli
	2 uL Phenol:chloroform purified pKR214
	1 uL 30 mM Ksg stock
	

	5
	10 uL
	3 uL
	14 uL 6/7 E. coli
	2 uL Phenol:chloroform purified pKR214
	1 uL 1.5 mM  Ksg stock
	

	6
	10 uL
	3 uL
	-
	2 uL Phenol:chloroform purified pKR214
	-
	15 uL


· Mix gently and pulse-spin in microfuge to collect mixture at the bottom of the tube
· Incubate at 37C for 2 hours in thermocycler
· Stop the reaction by placing tubes on ice.
· Freeze at -20C.
Nano-Glo® Luciferase Assay Protocol
1. Prepare plate map and list samples and controls
	
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12

	A
	1a
	
	1b
	
	1c
	
	5a
	
	5b
	
	5c
	

	B
	
	
	
	
	
	
	
	
	
	
	
	

	C
	2a
	
	2b
	
	2c
	
	6a
	
	6b
	
	6c
	

	D
	
	
	
	
	
	
	
	
	
	
	
	

	E
	3a
	
	3b
	
	3c
	
	
	
	
	
	
	

	F
	
	
	
	
	
	
	
	
	
	
	
	

	G
	4a
	
	4b
	
	4c
	
	
	
	
	
	
	

	H
	
	
	
	
	
	
	
	
	
	
	
	


1. Thaw reactions on ice
1. Thaw Nano-Glo® Luciferase Assay Buffer and Nano-Glo® Luciferase Assay Substrate on ice – mix by pipetting
1. Prepare appropriate volume of reconstituted reagent by combining one volume of substrate with 50 volumes of buffer – mix by pipetting
	# Reactions (R)
	Buffer = R x 50 uL x 1.2
	Substrate = R x 1 uL x 1.2

	6
	360
	7.2


1. Add the mixed NanoGlo reagent to PCR tubes in 40 uL volumes corresponding to the number of reactions in the assay
1. Bring white 96-well plate, the reconstituted reagent, a waste container, the flash drive, a razor blade, and the reactions on ice as well as a 200 uL multichannel pipettor and tips to the plate reader
1. Turn on the plate reader and wait for it to initialize
1. Select appropriate protocol
1. Add equal volume of assay substrate to reaction volume (30 uL) using the multichannel pipettor and mix by pipetting
1. Set timer for 3 minutes
1. As the 3 minute incubation is taking place, pipette 18 uL/well three times for each reaction to set up a technical triplicate, changing your tips in between each time you pipette (This time, I used the multi-dispense function, but it wasn’t the most effective, because the total volume required to dispense (54 uL) was too close to the total volume present in the reactions (60 uL), so the pipette drew up some bubbles. Next time, I will pipette singly or use the multi-dispense function with the pipette set to a smaller volume (15-16 uL).)
1. Read the plate on the appropriate settings (Note: Ensure luminescence values remain within the linear range of 10^3 and 10^8.)
1. Export data as Excel file and save to flash drive
1. Save reactions in -20C for future Western blots

[bookmark: _Toc172626772]Figure 5. Kasugamycin Inhibition Assay Measuring nLuc Luminescence with Translation of pKR214 (T7-tul4-nLuc) by E. coli Ribosomes
The variability for this assay was greater than I would have liked, due to the inaccuracy of the multi-dispense function operating close to the reaction volume. Translation was clearly inhibited by Thiostrepton (lower concentration used than for previous assays, so not complete inhibition). Concentrations of 4.4 mM and 1 mM Ksg exhibited a clear inhibitory effect. Overall, this assay was closer to the first assay (Feb 29) than the second (March 12), so it validated the inhibitory effect of 1 mM and higher concentrations of Ksg and showed that some inaccuracies must have been introduced in the second assay (perhaps by the fact that the ribosomes sat with the Master Mix on ice for about an hour and a half before the treatments were added and the reactions were incubated).
Dialysis and Incubation
[bookmark: _Toc172626809]Tuesday, April 2, 2024
I ran the initial dialysis step for the tight-coupled ribosome purification by dialyzing the sample of LVS ΔrpsU1 ΔrpsU3 ribosomes into low magnesium buffer (H10M0.3A50).

[bookmark: _Toc172626811]Wednesday, April 3, 2024
I refreshed the low Mg buffer early in the day and changed the buffer out for high Mg buffer before leaving (around 5 PM).

[bookmark: _Toc172626812]Thursday, April 4, 2024
Sucrose gradients

To the 20 uL aliquot that I wanted to incubate in high magnesium overnight, I added 1.94 uL MgCl2 and 178 uL H10M0.3A50 and mixed by pipetting. Then, I put the sample in a bucket of ice in the fridge.
[bookmark: _Toc174440244]Table 9. Calculations for bringing samples to desired Mg molarity and volume of 200 uL.
	Starting Volume (uL)
	Desired Volume (uL)
	Starting uL MgCl2
	Desired M MgCl2
	Desired uL MgCl2
	Volume MgCl2 to add (uL)
	Volume Buffer to add (uL)

	20
	200
	0.06
	10
	2
	1.94
	178.1



RNA Extraction
1. Transfer 100 uL of fraction from sucrose gradient to RNase-free tube
Perform steps in chemical fume hood, wear lab coat, gloves, and goggles. Use only RNase-free reagents and consumables.
2. Add 300 uL TRI-Reagent (stored at 4°C)
3. Add 400 uL 100% ethanol (from RNA only stock)
4. Pass sample over Directzol column, 600 uL per spin, 30 sec per spin at max speed, discarding flow-through in phenol and methanol waste
5. Place spin column in new collection tube
6. Wash twice with 400 uL RNA PreWash buffer, discarding flow-through in phenol and methanol waste
7. Add 700 ul of Wash buffer, let sit on column for 3 min
8. Spin max speed for 2 min, discard flow-through in phenol and methanol waste
Can move from chemical fume hood to bench here if desired.
9. Add 700 ul Wash buffer again, discard flow-through in regular waste
10. Spin max speed for 2 min, discard flow-through in regular waste
11. Place column in new collection tube
12. Spin max speed for 3 min
13. Place column in clean 1.5 mL tube
14. Add 40 uL RNase-free water, let sit on column 2 min
15. Spin max speed 1 min
16. Measure RNA concentration with Nanodrop.
17. Store RNA at -80°C.
RNA Gel
1. Add one volume of RNA (up to 30 μg total RNA or poly(A) RNA), in water or buffer, to 0.5–1 volume NorthernMaxTM‐Gly Sample Loading Dye. (I added 10 uL diluted sample to 10 uL Sample Loading Dye for a total volume of 20 uL.)
Gel markers should be treated similarly. Do not exceed the volume capacity of your wells.
2. Incubate samples for 30 min at 50°C.
If less than one volume of loading buffer was used, increase the incubation time to one hour. During this incubation, the RNA is denatured and becomes glyoxylated, which prevents formation of secondary structure.
3. Spin tubes briefly and place on ice.
(Optional) Samples may be stored at -20°C for several days before electrophoresis.
4. Load the samples on an agarose gel using RNase-free pipette tips.
To keep the samples as dense as possible, make sure there is no air trapped in the end of the pipette tip, place the tip just inside the top of the well, expel the sample slowly, then gently raise the tip out of the well.
5. Run the gel at 5 V/cm, measured between electrodes.
6. In general, stop electrophoresis when the bromophenol blue dye front (corresponding to approximately 500 nt) has migrated approximately 3/4 the length of the gel. The gel ran for 55 minutes at 100V and 35 minutes at 120V.
7. If desired, visualize nucleic acid and/or markers with UV fluorescence before transfer.
Note: As the mass amount of RNA is incrementally increased (from 5 μg to 30 μg), the mobility of the ribosomal RNA bands generally decreases slightly.
[bookmark: _Toc175331605]To prepare a 1% agarose gel 
1. For 100 mL of gel, melt 1 g agarose in 90 mL nuclease-free water and 10 mL 10X Gel Prep/Running Buffer. I made 130 mL of gel by melting 1.3 g agarose in 117 mL diH2O and 13 mL 10X Gel Prep/Running Buffer. Melt in a microwave oven or on a hot plate, with frequent agitation, until the agarose is completely in solution. Transfer the solution to a 50–60°C water bath until equilibrated.
2. Pour the agarose solution into a gel casting tray and allow it to solidify. The gel should be approximately 0.6 cm thick for efficient transfer. Once the gel has hardened, proceed with electrophoresis in 1X Gel Prep/Running Buffer.
To make 1 L of 1X Gel Prep/Running Buffer, fill a graduated cylinder or beaker with 900 mL nuclease-free water and place a magnetic stirrer into the container. Place the container on a stir plate and add 100 mL of 10X Gel Prep/Running Buffer to the mixing water. I made 600 mL of 1X Gel Prep/Running Buffer by mixing 540 mL nuclease-free water with 60 mL of 10X Gel Prep/Running Buffer.

Kasugamycin Inhibition Assay Measuring nLuc Luminescence with Translation of pKR214 (T7-tul4-nLuc) by E. coli Ribosomes
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