Summary of Progress with In Vitro Assay
In vitro assay dates: May 11, May 26, June 8, June 16
[bookmark: _heading=h.vb4en2xjhjvh]Thursday, May 11, 2023
[bookmark: _heading=h.gjdgxs]Nano-Glo® Luciferase Assay Protocol
FIRST IN VITRO ASSAY, SECOND RIBOSOME PURIFICATION
· Prepare plate map and list samples and controls
	· 
	1
	2
	3
	4
	5
	6
	7
	8

	A
	
	
	
	
	
	
	
	

	B
	
	PURExpress + substrate
	
	
	WT E. coli + substrate
	
	
	Water + substrate

	C
	
	
	
	
	
	
	
	

	D
	
	
	
	
	
	
	
	

	E
	
	H10M10A50 Buffer + substrate
	
	
	H10M10A50 Buffer
	
	
	

	F
	
	
	
	
	
	
	
	

	G
	
	
	
	
	
	
	
	

	H
	
	
	
	
	
	
	
	



	Well
	Sample

	B2
	Wild-type E. coli ribosomes + substrate

	B5
	Wild-type F. tularensis ribosomes + substrate

	B8
	Water + substrate

	E2
	H10M10A50 Buffer + substrate

	E5
	H10M10A50 Buffer


· 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 
· Example: for 150 uL of reagent mix 150 uL of buffer with 3 uL of substrate
· Pipet PURExpress ribosome kit reactions into Costar 3789A plate wells 
· Separate reactions by at least 2 wells in all directions
· Add equal volume of assay substrate to reaction volume (30 uL) – mix by pipetting
· Let stand for 3 mins (12.5 min)
· Spun 96-well plate in INBRE at 500xg for 1 minute to decrease bubbles.
· Measure luminescence using plate reader (SpectraMax ID3) 
· Acquisition settings: select luminescence; set wavelength to all; select plate as 96 well Costar 3789A
· Hit read
· Export data as text file
Note: Ensure luminescence values remain within the linear range of 10^3 and 10^8

Summary: E. coli purified ribosomes have good signal strength.
Next steps: Perform ribosome purification in triplicate.
[bookmark: _heading=h.6crysuigeyis]Thursday, May 25 – Friday, May 26, 2023
[bookmark: _heading=h.30j0zll]PureExpress Delta Ribosome Kit Protocol
· Set up PCR reaction tubes.
	Tube
	DNA
	Ribosomes

	1
	Phenol:chloroform purified pKR144
	PURExpress

	2
	Phenol:chloroform purified pKR144
	Prev. E. coli

	3
	Phenol:chloroform purified pKR144
	E. coli 1

	4
	Phenol:chloroform purified pKR144
	E. coli 2

	5
	Phenol:chloroform purified pKR144
	E. coli 3

	6
	Phenol:chloroform purified pKR144
	Nuclease-free water


· 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
· Phenol-chloroform purified pKR144
· Kit ribosomes
· Prev. E. coli
· E. coli 1-3
· Dilute ribosomes to 2.666 pmol/uL in H10M10A50 buffer, enough for a final volume of 15 uL per reaction and 40 pmol per reaction, and store tubes of diluted ribosomes.
· Check concentration for kit-provided ribosomes. Kit-provided ribosomes were listed with a concentration of 13.3 pmol/uL. Using C1V1=C2V2, with C1 as 13.3 pmol/uL, C2 as 2.666 pmol/uL, and V2 as 20 uL would yield 4.01 uL of ribosomes into 15.99 uL of buffer. I can multiply these values by the number of reactions to get the total volumes required.
	Sample
	Concentration (C1)
	Desired Concentration (C2)
	Desired Volume (V2)
	Sample Volume (V1)
	Buffer Volume

	Kit Ribosomes Listed
	13.3 pmol/uL
	2.666 pmol/uL
	20 uL
	4.01 uL
	15.99 uL

	Kit Ribosomes Measured
	12.45 pmol/uL
	2.666 pmol/uL
	20 uL
	4.28 uL
	15.72 uL


· Previous E. coli ribosome samples were, on average, 27.8 pmol/uL. Using C1V1=C2V2, with C1 as 27.8 pmol/uL, C2 as 2.666 pmol/uL, and V2 as 20 uL would yield 1.92 uL of ribosomes into 18.08 uL of buffer. I can multiply these values by the number of reactions to get the total volumes required.
· Current E. coli ribosome samples were 30.6, 34.4, and 30.9 pmol/uL. Using C1V1=C2V2, with C1 as 30.6, 34.4, and 30.9 pmol/uL, C2 as 2.666 pmol/uL, and V2 as 20 uL would yield the following values. I can multiply these values by the number of reactions to get the total volumes required.
	Sample
	Concentration (C1)
	Desired Concentration (C2)
	Desired Volume (V2)
	Sample Volume (V1)
	Buffer Volume

	MRE600 1
	30.6 pmol/uL
	2.666 pmol/uL
	20 uL
	1.74 uL
	18.26 uL

	MRE600 2
	34.4 pmol/uL
	2.666 pmol/uL
	20 uL
	1.55 uL
	18.45 uL

	MRE600 3
	30.9 pmol/uL
	2.666 pmol/uL
	20 uL
	1.73 uL
	18.27 uL


· Dilute DNA in 0.1xEB to a concentration of 125 ng/uL.
· The phenol-chloroform extracted pKR144 DNA was 430.5 ng/uL. I used the equation C1V1=C2V2 and found that (430.5 ng/ul)V1 = (125 ng/ul)*15 ul and that V1 = 4.36 uL of PCE DNA. The volume of 0.1xEB was 10.64 uL.
· Add components in the following order:
Solution A                         10 uL
Factor Mix                         3 uL
Ribosomes                        15 uL
Template DNA                  2 uL

Total                                    30 uL
· Mix gently and pulse-spin in microfuge to collect mixture at the bottom of the tube
· Incubate at 37C for 2-4 hours in thermocycler (incubator is preferred to water bath)
· Stop the reaction by placing tubes on ice.
· Freeze at -20C (stored in personal box).
· Updated “NEB PURExpress Delta Ribosome Kit Supply Status” document in my folder.
[bookmark: _heading=h.1fob9te]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
	1. PURExpress + substrate
	
	
	
	2. Prev E. coli + substrate
	
	
	
	3. E. coli 1 + substrate
	
	
	

	B
	
	
	
	
	
	
	
	
	
	
	
	

	C
	
	
	
	
	
	
	
	
	
	
	
	

	D
	
	
	
	
	
	
	
	
	
	
	
	

	E
	4. E. coli 2 + substrate
	
	
	
	5. E. coli 3 + substrate
	
	
	
	6. Water + substrate
	
	
	

	F
	
	
	
	
	
	
	
	
	
	
	
	

	G
	
	
	
	
	
	
	
	
	
	
	
	

	H
	
	
	H10M10A50 Buffer + substrate
	
	
	
	H10M10A50 Buffer
	
	
	
	
	


· 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 
· Example: for 225 uL of reagent mix 225 uL of buffer with 4.5 uL of substrate
· Pipet PURExpress ribosome kit reactions into Costar 3789A plate wells 
· Separate reactions by at least 2 wells in all directions
· Add equal volume of assay substrate to reaction volume (30 uL) – mix by pipetting
· Let stand for 3 mins (9 min before read)
· Measure luminescence using plate reader (SpectraMax ID3) 
· Acquisition settings: select luminescence; set wavelength to all; select plate as 96 well Costar 3789A
· Hit read
· Export data as text file
Note: Ensure luminescence values remain within the linear range of 10^3 and 10^8

Summary: E. coli purified ribosomes seem relatively consistent and have good signal strength.
Next steps: perform ribosome purification in triplicate while removing orange film
[bookmark: _heading=h.uzrvdcn8m657]Wednesday, June 7 - Thursday, June 8, 2023
[bookmark: _heading=h.3znysh7]PureExpress Delta Ribosome Kit Protocol
· Set up PCR reaction tubes.
	Tube
	DNA
	Ribosomes

	1
	Phenol:chloroform purified pKR144
	PURExpress

	2
	Phenol:chloroform purified pKR144
	Prev. E. coli 4/29

	3
	Phenol:chloroform purified pKR144
	Prev. E. coli 5/20

	4
	Phenol:chloroform purified pKR144
	E. coli 1

	5
	Phenol:chloroform purified pKR144
	E. coli 2

	6
	Phenol:chloroform purified pKR144
	E. coli 3

	7
	Phenol:chloroform purified pKR144
	Nuclease-free water


· 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
· Phenol-chloroform purified pKR144
· Kit ribosomes
· Prev. E. coli
· E. coli 1-3
· Dilute ribosomes to 2.666 pmol/uL in H10M10A50 buffer, enough for a final volume of 15 uL per reaction and 40 pmol per reaction, and store tubes of diluted ribosomes.
	Sample
	Concentration (C1)
	Desired Concentration (C2)
	Desired Volume (V2)
	Sample Volume (V1)
	Buffer Volume

	Kit Ribosomes
	13.3 pmol/uL
	2.666 pmol/uL
	20 uL
	4.01 uL
	15.99 uL

	4/29 E. coli
	27.8 pmol/uL
	2.666 pmol/uL
	20 uL
	1.92 uL
	18.08 uL

	5/20 E. coli
	30.6 pmol/uL
	2.666 pmol/uL
	20 uL
	1.74 uL
	18.26 uL

	6/7 E. coli 1
	8.6 pmol/uL
	2.666 pmol/uL
	20 uL
	6.21 uL
	13.79 uL

	6/7 E. coli 2
	10.7 pmol/uL
	2.666 pmol/uL
	20 uL
	5.01 uL
	14.99 uL

	6/7 E. coli 3
	8.2 pmol/uL
	2.666 pmol/uL
	20 uL
	6.50 uL
	13.50 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 pKR144
	430.5 ng/uL
	125 ng/uL
	20 uL
	5.81 uL
	14.19 uL


· Add components in the following order:
Solution A                         10 uL
Factor Mix                         3 uL
Ribosomes                        15 uL
Template DNA                  2 uL

Total                                    30 uL
· Mix gently and pulse-spin in microfuge to collect mixture at the bottom of the tube
· Incubate at 37C for 2-4 hours in thermocycler (incubator is preferred to water bath)
· Stop the reaction by placing tubes on ice.
· Freeze at -20C.
[bookmark: _heading=h.2et92p0]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
	1. Kit Rib + substrate
	
	
	
	2. 4/29 E. coli + substrate
	
	
	
	3. 5/20 E. coli + substrate
	
	
	

	B
	
	
	
	
	
	
	
	
	
	
	
	

	C
	
	
	
	
	
	
	
	
	
	
	
	

	D
	
	
	
	
	
	
	
	
	
	
	
	

	E
	4. E. coli 1 + substrate
	
	
	
	5. E. coli 2 + substrate
	
	
	
	6. E. coli 3 + substrate
	
	
	

	F
	
	
	
	
	
	
	
	
	
	
	
	

	G
	
	
	
	
	
	
	
	
	
	
	
	

	H
	
	
	7. Water + substrate (did not have the full volume of substrate)
	
	
	
	H10M10A50 Buffer + substrate (no substrate was added)
	
	
	
	H10M10A50 Buffer
	


· 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 
· Example: for 250 uL of reagent mix 250 uL of buffer with 5 uL of substrate
· Pipet PURExpress ribosome kit reactions into Costar 3789A plate wells 
· Separate reactions by at least 2 wells in all directions
· Add equal volume of assay substrate to reaction volume (30 uL) – mix by pipetting
· Let stand for 3 mins
· Measure luminescence using plate reader (SpectraMax ID3) 
· Acquisition settings: select luminescence; set wavelength to all; select plate as 96 well Costar 3789A
· Hit read
· Export data as text file (saved as .txt and .xls files, but hit the Export button for the template instead of for the actual data, so the data was not saved)
· Save reactions in 1.5 mL microcentrifuge tubes in -20C for future Western blots.
Note: Ensure luminescence values remain within the linear range of 10^3 and 10^8
Summary and Next Steps:
· Should I run the microplate optimization?
· Add the reagents in INBRE.
· Find a better way to pop bubbles (spin the plate - this takes time, maybe spin before adding substrate, use a pipette tip dipped in ethanol, use a hot paper clip). I spun the plate at 1000 xg for 3 min with 5 accel/decel.
· Make sure to add substrate to the correct wells. I added substrate to the wrong wells for the second row (D1, D5, D9) before realizing it, and then transferred to the correct wells.
· There was not enough substrate for all samples. Substrate calculations need to be optimized with a greater margin of error.
· I should read the plate again 3 minutes after finishing the first read to see if there is any variance in luminescence (reads take about 2.5 minutes).
[bookmark: _heading=h.dfqcoqgbu1vb]Thursday, June 15, 2023
[bookmark: _heading=h.kpm4tq9vwcvg]Nano-Glo® Luciferase Assay Protocol
· Prepare plate map and list samples and controls, separating reactions by at least 2 wells in all directions
	· 
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12

	A
	1. Kit Rib + substrate
	
	
	
	2. E. coli 1 + substrate
	
	
	
	3. E. coli 2 + substrate
	
	
	

	B
	
	
	
	
	
	
	
	
	
	
	
	

	C
	
	
	
	
	
	
	
	
	
	
	
	

	D
	
	
	
	
	
	
	
	
	
	
	
	

	E
	4. Water + substrate
	
	
	
	H10M10A50 Buffer + substrate
	
	
	
	H10M10A50 Buffer
	
	
	

	F
	
	
	
	
	
	
	
	
	
	
	
	

	G
	
	
	
	
	
	
	
	
	
	
	
	

	H
	
	
	
	
	
	
	
	
	
	
	
	


· 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. 
· Calculate total needed: 30 uL x (# samples +1) = 180 uL
· Divide by 50 to get volume of substrate: 3.6 uL
· I noticed that my P200 was set below its lower range, below 20 uL, so I wanted to check that it was still calibrated correctly. I compared the volume that my P200 took up at 30 uL to the volume that the undergrad P200 took up at 30 uL and found that mine took up about 0.6 uL more volume. I used the undergrad P200 for the rest of the experiment.
· Bring plate to INBRE.
· Open SoftMax Pro and set acquisition settings: select luminescence; set wavelength to all; select plate as 96 well Costar 3789A
· Pipet PURExpress ribosome kit reactions into Costar 3789A plate wells
· Add equal volume of assay substrate to reaction volume (30 uL) – mix by pipetting
· Let stand for 3 mins
· Measure luminescence using plate reader (SpectraMax ID3) 
· Hit read, check settings
· Export data as text file 
· Main Menu > Export > Export to XML, XLS, TXT
· Select experiment to export
· Select Plate (.txt or .xls)
· Select Excel file type in dropdown menu
· Save reactions in 1.5 mL microcentrifuge tubes in -20C for future Western blots.
· Note: Ensure luminescence values remain within the linear range of 10^3 and 10^8

[bookmark: _heading=h.pl4hu3fyj2wx]Figure. Luminescence values for in vitro assay on 230615.


[bookmark: _heading=h.3ds8cmr08uy]Figure. Comparison of luminescence values for multiple in vitro assays.
Summary: Recently purified ribosomes and kit ribosomes had higher signal strength. The kit ribosomes had a higher signal strength than expected.
Next steps: Perform ribosome purification for LVS and E. coli at the same time.
Relative Luminescence Values for Purified MRE600 Ribosomes

InVitro_Marisa	Kit Ribosomes	EC_230429_1	EC_230520_1	EC_230520_2	EC_230520_3	EC_230607_1	EC_230607_2	DNA only	32396028	2256	InVitro_230511	Kit Ribosomes	EC_230429_1	EC_230520_1	EC_230520_2	EC_230520_3	EC_230607_1	EC_230607_2	DNA only	19000000	33000000	44	InVitro_230526	Kit Ribosomes	EC_230429_1	EC_230520_1	EC_230520_2	EC_230520_3	EC_230607_1	EC_230607_2	DNA only	46201684	24812542	28041820	33100872	32990776	170	InVitro_230615	Kit Ribosomes	EC_230429_1	EC_230520_1	EC_230520_2	EC_230520_3	EC_230607_1	EC_230607_2	DNA only	48637440	40324380	48206636	289	



Luminescence Values for In Vitro Assay

Kit Ribosomes	EC_230429_1	DNA only	Buffer 	&	 Substrate	Buffer	19000000	33000000	44	35	60	


Relative Luminescence Values for Purified MRE600 Ribosomes

Kit Ribosomes	Prev MRE600 Purification	MRE600 1	MRE600 2	MRE600 3	No ribosomes	46201684	24812542	28041820	33100872	32990776	170	


Luminescence Values for In Vitro Assay

Kit Ribosomes	EC_230607_1	EC_230607_2	DNA only	Buffer 	&	 Substrate	Buffer	48637440	40324380	48206636	289	300	254	


