Kasugamycin Inhibition Assays
First Ksg Inhibition Assay
[bookmark: _Toc166073966]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: _Toc166073967]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 50 mg/mL, I use the following conversions:

	1 mol
	1 g
	50 mg
	1000 mL

	1664.83 g
	1000 mg
	1 mL
	1 L



and get a value of 0.030 M or 30 mM.

The concentration of Thiostrepton that I want to use in the assay is 50 uM. To find the volume of Thiostrepton to add to a 30 uL reaction, I would use the following formula:

C1V1=C2V2
(30,033 uM)V1 = (50 uM)(30 uL)
V1 = (50 uM)(30 uL)/(30,033 uM)
V1 = 0.05 uL

This means that adding 0.5 uL of Thiostrepton, which is what we did in the last assay, would result in 500 uM, and adding 1 uL would result in 1 mM. I think I will add 1 uL, because 1 mM is the highest concentration of Ksg we are adding, and I plan to add 1 uL of all the other treatments.
[bookmark: _Toc166073968]PureExpress Delta Ribosome Kit Protocol
· Set up PCR reaction tubes.
	Tube
	Purpose

	1
	No abx

	2
	Thiostrepton (50 uM)

	3
	DMSO

	4
	1mM Ksg

	5
	50uM Ksg

	6
	5uM Ksg

	7
	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 - 9/18/23)
· Kasugamycin
· Phenol-chloroform purified pKR214
· Measure ribosome concentration.
· Dilute ribosomes to 2.857 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

	9/18 E. coli
	6.322 pmol/uL
	2.857 pmol/uL
	121.7 uL
	55 uL
	66.7 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 50 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. I included enough ribosomes for 6 reactions, because the seventh reaction is a no ribosome control. I will combine Solution A, Factor Mix, and the plasmid first, aliquot the negative control, and then add the ribosomes and make the remaining aliquots. To calculate working volumes for Solution A, Factor Mix, and the plasmid, I multiplied the total volume for six reactions times 1.2 and then I added the volume for a seventh reaction. This way, once I remove 15 uL for the seventh reactions, the proportions for the components in the Master Mix will match the proportion of the ribosomes I add.
	Master Mix Components
	Volume Each (uL)
	Total Volume (uL)
	Total x1.2

	Solution A
	10
	60+10
	72+10=82

	Factor Mix
	3
	18+3
	21.6+3=24.6

	E. coli ribosomes
	14
	84
	100.8

	Phenol-chloroform purified pKR214
	2
	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
	Water

	1
	10 uL
	3 uL
	14 uL 9/18 E. coli
	2 uL Phenol:chloroform purified pKR214
	-
	1 uL

	2
	10 uL
	3 uL
	14 uL 9/18 E. coli
	2 uL Phenol:chloroform purified pKR214
	1 uL Thiostrepton
	-

	3
	10 uL
	3 uL
	14 uL 9/18 E. coli
	2 uL Phenol:chloroform purified pKR214
	1 uL DMSO
	-

	4
	10 uL
	3 uL
	14 uL 9/18 E. coli
	2 uL Phenol:chloroform purified pKR214
	1 uL 30 mM Ksg stock
	-

	5
	10 uL
	3 uL
	14 uL 9/18 E. coli
	2 uL Phenol:chloroform purified pKR214
	1 uL 1.5 mM  Ksg stock
	-

	6
	10 uL
	3 uL
	14 uL 9/18 E. coli
	2 uL Phenol:chloroform purified pKR214
	1 uL 0.15 mM  Ksg stock
	-

	7
	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.
[bookmark: _Toc166073972]Nano-Glo® Luciferase Assay Protocol
· 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
	
	7a
	
	7b
	
	7c
	

	F
	
	
	
	
	
	
	
	
	
	
	
	

	G
	4a
	
	4b
	
	4c
	
	Buff&Sub
	
	Buff&Sub
	
	Buff&Sub
	

	H
	
	
	
	
	
	
	
	
	
	
	
	


· Thaw reactions on ice
· Thaw Nano-Glo® Luciferase Assay Buffer and Nano-Glo® Luciferase Assay Substrate on ice – mix by pipetting
· Prepare appropriate volume of reconstituted reagent by combining one volume of substrate with 50 volumes of buffer – mix by pipetting
· Multiply the number of reactions you will need to run by 50 to get volume of buffer (7x50=350 uL)
· The volume of substrate will be the same as the number of reactions (7 uL)
· Therefore, to make the reagent, mix 350 uL of buffer with 7 uL of substrate
· Add the mixed NanoGlo reagent to PCR tubes in 40 uL volumes corresponding to the number of reactions in the assay
· Bring white 96-well plate, an aliquot of H10M10A50 buffer, the reconstituted reagent, a small waste beaker, the flash drive, and the reactions on ice as well as a 200 uL multichannel pipettor and tips to the plate reader
· Turn on the plate reader and wait for it to initialize
· Select appropriate protocol
· Add equal volume of assay substrate to reaction volume (30 uL) using the multichannel pipettor and mix by pipetting
· Set timer for 3 minutes
· 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.
· Read the plate on the appropriate settings
Note: Ensure luminescence values remain within the linear range of 10^3 and 10^8
· Export data as Excel file and save to flash drive
· Save reactions in -20C for future Western blots

[bookmark: _Toc166073973]Figure 30. Kasugamycin Inhibition Assay Measuring nLuc Luminescence with Translation of pKR214 (T7-tul4-nLuc) by E. coli Ribosomes.

When the value for the negative control was subtracted from all the samples, the value for Thiostrepton became negative. I’m also wondering if the luminescence was affected by the turbidity of the sample (a precipitate formed after adding the 1 uL of Thiostrepton to the sample).

The value for the sample with DMSO was strangely high. Last time we ran this assay with Laurenobiolide (10/25/24, see below), the sample with DMSO displayed a signal comparable to the sample with no treatment. We are thinking that the benchtop aliquot of DMSO used for this experiment may be questionable, so we will rerun the assay with an aliquot of DMSO from the DMSO box in the -20C freezer.

There is clear inhibition of translation for 1mM Ksg, but inhibition is not apparent for the 50 uM and 5 uM concentrations. We plan to perform the assay again using higher concentrations of Ksg and using ribosomes with different homologs of bS21 (Kasugamycin has been shown exhibit differential inhibition of translation in live cells with ribosomes containing different homologs of bS21).
[bookmark: _Toc160205346]
[bookmark: _Toc160205347][bookmark: _Toc166073974]Figure 31. Laurenobiolide inhibition assay (from Alex – 10/25/24).
Second Ksg Inhibition Assay
[bookmark: _Toc172626745]In Vitro Assay 3/7/24
[bookmark: _Toc172626746]PureExpress Delta Ribosome Kit Protocol
· Set up PCR reaction tubes.
	Tube
	Purpose

	1
	No abx

	2
	50uM Thiostrepton

	3
	DMSO

	4
	5mM Ksg

	5
	1mM Ksg

	6
	50uM Ksg

	7
	5uM Ksg

	8
	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 - 8/16/23)
· Kasugamycin
· Phenol-chloroform purified pKR214
· Measure ribosome concentration.
· Dilute ribosomes to 3.077 pmol/uL in H10M10A50 buffer, enough for a final volume of 13 uL per reaction and 40 pmol per reaction.
	
	Concentration (C1)
	Desired Concentration (C2)
	Desired Volume (V2)
	Sample Volume (V1)
	Buffer Volume

	8/16 E. coli
	5.582 pmol/uL
	3.077 pmol/uL
	108.8 uL
	60 uL
	48.8 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. I included enough ribosomes for 7 reactions, because the eighth reaction is a no ribosome control. I will combine Solution A, Factor Mix, and the plasmid first, aliquot the negative control, and then add the ribosomes and make the remaining aliquots. To calculate working volumes for Solution A, Factor Mix, and the plasmid, I multiplied the total volume for seven reactions times 1.2 and then I added the volume for an eighth reaction. This way, once I remove 15 uL for the eighth reaction, the proportions for the components in the Master Mix will match the proportion of the ribosomes I add.
	Master Mix Components
	Volume Each (uL)
	Total Volume (uL)
	Total x1.2

	Solution A
	10
	70+10
	84+10=94

	Factor Mix
	3
	21+3
	25.2+3=28.2

	E. coli ribosomes
	13
	91
	109.2

	Phenol-chloroform purified pKR214
	2
	14+2
	16.8+2=18.8


· 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
	Water

	1
	10 uL
	3 uL
	13 uL 8/16 E. coli
	2 uL Phenol:chloroform purified pKR214
	-
	1 uL

	2
	10 uL
	3 uL
	13 uL 8/16 E. coli
	2 uL Phenol:chloroform purified pKR214
	0.25 uL Thiostrepton
	-

	3
	10 uL
	3 uL
	13 uL 8/16 E. coli
	2 uL Phenol:chloroform purified pKR214
	0.25 uL DMSO
	-

	4
	10 uL
	3 uL
	13 uL 8/16 E. coli
	2 uL Phenol:chloroform purified pKR214
	1.14 uL 132 mM Ksg stock
	-

	5
	10 uL
	3 uL
	13 uL 8/16 E. coli
	2 uL Phenol:chloroform purified pKR214
	1 uL 30 mM Ksg stock
	-

	6
	10 uL
	3 uL
	13 uL 8/16 E. coli
	2 uL Phenol:chloroform purified pKR214
	1 uL 1.5 mM  Ksg stock
	-

	7
	10 uL
	3 uL
	13 uL 8/16 E. coli
	2 uL Phenol:chloroform purified pKR214
	1 uL 0.15 mM  Ksg stock
	15 uL

	8
	10 uL
	3 uL
	-
	2 uL Phenol:chloroform purified pKR214
	-
	


· Reaction 7 had slightly less Master Mix – I was down to the last of it and there were some bubbles that were aspirated. 
· The ribosomes and Master Mix (without the treatments) were added to the PCR tubes and sat for about an hour and a half before the treatments were added.
· 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.
[bookmark: _Toc172626751]Nano-Glo® Luciferase Assay Protocol
· 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
	
	7a
	
	7b
	
	7c
	

	F
	
	
	
	
	
	
	
	
	
	
	
	

	G
	4a
	
	4b
	
	4c
	
	8a
	
	8b
	
	8c
	

	H
	
	
	
	
	
	
	
	
	
	
	
	


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

	8
	9.6
	480
	9.6


· Add the mixed NanoGlo reagent to PCR tubes in 40 uL volumes corresponding to the number of reactions in the assay
· 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
· Turn on the plate reader and wait for it to initialize
· Select appropriate protocol
· Add equal volume of assay substrate to reaction volume (30 uL) using the multichannel pipettor and mix by pipetting
· Set timer for 3 minutes (The reaction ran for about another 40 seconds.)
· 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. (The last aliquots for reactions 3 and 7 had bubbles so may not have been full volumes.)
· Read the plate on the appropriate settings
Note: Ensure luminescence values remain within the linear range of 10^3 and 10^8
· Export data as Excel file and save to flash drive
· Save reactions in -20C for future Western blots
The overall signal for the reactions was lower than last time the inhibition assay was performed. This could be because the ribosomes were from a different purification. Could it have been affected 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? Also, the reactions treated with Kasugamycin had a higher signal than the reaction with no antibiotic, the reaction with 1 mM Ksg had the highest signal as opposed to having the lowest signal of the Ksg treatments and being about half the signal of the no antibiotic reaction in the previous assay, and the reactions treated with Ksg did not seem to follow a trend with their signal corresponding to their Ksg concentration. These results are troubling. I am not sure how much of this may be due to the fact that the reactions sat out on ice for a little over an hour before the treatments were added and the incubation step began. Could there have been pipetting error? I will repeat this inhibition assay a third time, and the results will likely resemble either the first time or this second time, but right now we can’t be conclusive because both assays we ran so far look different.
Third Ksg Inhibition Assay
[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.
[bookmark: _Toc172626771]Nano-Glo® Luciferase Assay Protocol
· 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
	
	
	
	
	
	
	
	
	
	
	
	


· Thaw reactions on ice
· Thaw Nano-Glo® Luciferase Assay Buffer and Nano-Glo® Luciferase Assay Substrate on ice – mix by pipetting
· 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


· Add the mixed NanoGlo reagent to PCR tubes in 40 uL volumes corresponding to the number of reactions in the assay
· 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
· Turn on the plate reader and wait for it to initialize
· Select appropriate protocol
· Add equal volume of assay substrate to reaction volume (30 uL) using the multichannel pipettor and mix by pipetting
· Set timer for 3 minutes
· 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).)
· Read the plate on the appropriate settings (Note: Ensure luminescence values remain within the linear range of 10^3 and 10^8.)
· Export data as Excel file and save to flash drive
· 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).
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Ribosome Inhibition with Anitbiotics

Luminescence	
No abx	Methanol	Thiostrepton	LB high	LB low	DMSO	no ribosomes	649498	666355	943	651268	622253	584532	6	Sample


Luminescence



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

246038.61657878017	33779.332068588919	68105.361294100774	61869.367229133095	51563.743370059288	214.8728306076255	246038.61657878017	33779.332068588919	68105.361294100774	61869.367229133095	51563.743370059288	214.8728306076255	No antibiotic	200uM Thiostrepton	4.4mM Ksg	1mM Ksg	50uM Ksg	No ribosomes	685931	163169	309377	218622.33333333334	572944.33333333337	-0.33333333333303017	Samples
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