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[bookmark: _Toc74054892]May 2021

Thursday, May 27, 2021
To Do:
1. Set Up Lab Notebook
2. Make single use aliquots of TN7 strains and LVS
3. Streak out Tn7 and LVS strains on Chocolate Agar Plates
Results and Data:

[bookmark: _Toc74054893]Thoughts or questions. When you have a significant observation, question, confusing point or contradiction that you have identified in your data or protocol, use the “Heading 3” text heading on a descriptive brief title or single word heading so you can refer to it in your TOC later. 
[bookmark: _Toc74054894]Single Use Aliquots 
1. 1. Prepare 300uL of MHB in a 1.50mL tube 
a. Prepare 9 labeled sterile tubes per strain
2. Take at least half of a thickly spread plate using a sterile loop and add cells to the MHB tube
3. Resuspend until there are no clumps in the MHB 
4. Add 500uL more of MHB
5. Add 200ul of 75% glycerol to the 800uL mix by pipetting  
6. Aliquot 100uL per 1.5mL tube, freeze at -80 C, 
Made single use aliquots for LVS (0), Tn7::rpsU1 (KRLVS86.1), Tn7::rpsU2 (KRLVS89.1), Tn7::rpsU3 (KRLVS91.1). 
Stored in freezer box in 9A 
Took one aliquot of each strain, plated on CHA plates and incubated at 37 C. 
Shadowed Dan while he made LB.

[bookmark: _Toc74054895]File Formatting Protocol
1. Filenames begin with your initials, an underscore, and the date, formatted as the last 2 digits of the year, the month, then the day, ex: “KMR_180920_Sample_file1v1.xls” 
2. This ensures all files will be sorted by their creator and by their date. You must use this file formatting system for all data files (including photos) that will be shared with the lab. 
Bibliography data will be saved as (author/date) and using Mendeley at this time with the TOC inserted by order cited at the end of the lab notebook in the Bibliography section. 
Example is a recent publication (Ramsey and Dove, 2016).




[bookmark: _Toc74054896]May 2021

Friday, May 28, 2021
To Do:
1. Hemoglobin
2. Check yesterday’s plates for contamination
3. Make kasugamycin aliquots
4. Practice plating lawns with LVS
Results and Data:
Prepared hemoglobin with Dan, stirred, and autoclaved. 
Checked yesterday’s plates for contamination, used 1/3rd of LVS strain for lawn plating later. They looked good and there was no contamination which means that all my aliquots in the freezer are usable. 
Then made kasugamycin aliquots, measured 500mg of the powder and then added (first 8 mL but then topped it off with 2 mL) 10 mL molecular grade water. Filter sterilized and then did 10 aliquots. Final concentration was 50 mg/ml, stored in the -20 C. 
Lawn plating:
[bookmark: _Toc74054897][bookmark: _Toc71378551]Disk Diffusion Assay 
1. Resuspend cells for the strain being tested in about 400 µL of MHB. Measure the OD600. 
2. Aim for an OD600 of 0.01. Dilute the appropriate amount of culture in a 15 mL conical that contains media to get required OD600, for a final volume of 10 mL. [Use C1V1=C2V2] Repeat steps 1 and 2 for a separate strain if necessary. 
3. Add 100 µL each of LVS cells at OD600 0.01 to 2 CHAH plates and spread with a spreader. Repeat this a second time with new plates if testing another strain. Allow plates to dry.
4. Using sterile tweezers, add sterile filter paper disks to a sterile plate with dividers and then add 20 µL water and Kan. Allow these disks to dry for 15 minutes.
5. Using sterile tweezers, transfer disks from sterile plate to CHAH plates that have been spread with Francisella so that there is a water disk and a Kan disk on each CHAH plate.
I did steps 1-3 of the above protocol and used 1/3rd of the LVS strain as practice for lawn plating. Made a suspension and then put it in the spectrometer. Sample read .751 which is above the linear range. Used C1V1=C2V2 to calculate. C1=.751 x 20, V1=?, C2=.01, V2=10 ml. .751(20)(x)=.01(10) => 15.02x = .1 => x= 6.67 (multiplied by 1000 because it was in mL initially and we have to have it in microliters). We added 6.67ul from the suspension to the 10mL MHB but in the future we will try not to add less than 20ul. Then spread the new suspension on a test plate.



[bookmark: _Toc74054898]June 2021

Tuesday, June 1, 2021
To Do:
1. Streak out LVS and Tn7 strains
2. Pour regular CHAH plates for disk diffusion assay
Results and Data:
Checked practice lawns from Friday, they look pretty good except one has a lot more space in the middle than the other. Edges look good but need to be more careful in the center. 
Prepared one CHA half flask, (15.3 g, 150mL ddiH2O)
Prepared Hemoglobin in 3 half flasks (3g hemoglobin, 150mL ddiH2O each) and then stirred and put in the Instant Pot for 20 minutes to pressure cook. 15 minutes after finish, released the pressure
Streaked out LVS and Tn7 strains from aliquots prepared on 5/27 on two plates to prepare for tomorrow’s experiment. Divided plates and labeled strain and date. Pipetted 100 ul of the aliquots on each side and spread with a wooden stick
Materials list for tomorrow’s experiment
4 50ml conicles (sterile)
4 1.5ml conicles (sterile)
12 CHAH plates
12 of H2O in a dish
12 of Ksg in a dish
Sterile water (open next to the flame)
Calculate ksg (20ul x 12) 240 ul 
Pipet 20ul on each filter disk 
Sterile tweezers/ sterile filter disks

Cut filter disks and put in instapot for 20 minutes 
Made CHA plates, combined hemoglobin and CHA by the flame and used serological pipet
After pouring plates, rinsed both with water, added a detergent to the hemoglobin flask and put in and by dish bin.

 Wednesday, June 2, 2021
To Do:
1. Set up kasugamycin disk diffusion assay
Results and Data:
Followed protocol, had to redo a few plates due to error. 

[bookmark: _Toc74054899]Disk Diffusion Assay Edited 6/02/21
1. Resuspend cells for the strain being tested in about 400 µL of MHB. Measure the OD600. 
a. Put 950 ul of MHB into cuvette and then 50 ul of the strain
2. Aim for an OD600 of 0.01. Dilute the appropriate amount of culture in a 50 mL conical that contains media to get required OD600, for a final volume of 10 mL. [Use C1V1=C2V2] Repeat steps 1 and 2 for a separate strain if necessary. 
3. Add 100 µL each of LVS cells at OD600 0.01 to 3 CHAH plates and spread with a spreader. Repeat this a second time with new plates if testing another strain. Allow plates to dry.
4. Using sterile tweezers, add sterile filter paper disks to a sterile plate with dividers and then add 20 µL water and Ksg. Allow these disks to dry for 20 minutes.
5. Using sterile tweezers, transfer disks from sterile plate to CHAH plates that have been spread with Francisella so that there is a water disk and a Ksg disk on each CHAH plate and gently press them down without breaking the agar. 
6. Place into incubator and note when 

Thursday, June 3, 2021
To Do:
1. Make hemoglobin and plates
2. CHA 
Results and Data:

[bookmark: _Toc74054900]2% hemoglobin (can make ahead and store at 4°C)

Mix 6 g freeze-dried hemoglobin with 300 mL type I ddiH2O in 1 L flask and put on stirrer
(potentially use serological pipet to get the hemoglobin off the sides of the flask)
Autoclave 20’ (Liquid 9 S=20)
Set timer
[bookmark: _Toc74054901]Cystine heart agar with hemoglobin (CHAH plates) and CHAH plates with kanamycin

Mix 30.6 g cystine heart agar (Difco #247100) with 300 mL type I ddiH2O
Autoclave 30’, being very careful media does not boil over
While autoclaving, warm 300 mL of 2% hemoglobin (in 50°C oven or in water bath at 55°C)
Place CHA flask in 50°C oven or in water bath at 55°C, let temperature equilibrate
Wipe down flask and bottles with ethanol and using sterile technique, pour hemoglobin into CHA flask
	FOR CHAH-Kan plates:
	Add 60 μL of 50 mg/mL kanamycin
Mix media
Use sterile pipette, pour ~24 mL media per plate (25 plates for 600 mL media)
Plated LVS and Tn7 strains onto 2 plates from single use aliquots and placed in incubator
Made 4 1L flasks of hemoglobin and autoclaved
Made 2 half flasks of CHA and autoclaved in the instantpot

Need to make note when putting plates for Disk Diffusion Analysis in Incubator. Need to wait 48 hours before imaging 
[bookmark: _Toc74054902]Imaging

Log onto computer (password:URIramsey). Click on image lab 
New Protocol > Select > Custom > Zone of inhibition assay
Open drawer in the BIORAD imager and spray with ethanol. Wait for it to completely dry and when wiping use a Kim wipe never a paper towel.
In order to image it you need to take the top of the plate off: it’s no longer sterile so you need to throw it out after imaging.
Slide tray back in 
Position gel > move bar on the side to no filter
There’s a little door above the tray and you can center the plate, then hit run protocol.
To export: File > export > export for publication > 600 dpi > navigate to my folder
Make folder for these images*
Label as date initials and strain labeled (ex. 2021_06_03 OH LVS Tn7 rpsU1)
After, put the plates with the waste plates and switch back bar on the side to filter 1 when done 
** When taking many photos, clean the tray, take off the top of the plate, and then press Position gel every time you put a new plate in

Combined CHA and Hemoglobin, stirred then with a serological pipet put onto 13 plates
Made nourseothricin aliquots (Nat 100 mg/ml) for Dan
[bookmark: _Toc74054903]Antibiotic nourseothricin stock solution
Nat: 1 g in 10 mL dH20, vortex, filter sterilized then aliquoted 500 ul into 18 Eppendorf tubes and 1 partial tube with the remaining liquid.

Spilled a little of the Nat when weighing so adjusted accordingly and added slightly less dH2O to maintain concentration. 

Started setting up for disk diffusion assay tomorrow (conicles and Eppendorf tubes with MHB)


Friday, June 4, 2021
To Do:
1. Image plates for disk diffusion assay
2. Disk diffusion assay (second experiment) 
Results and Data:
Followed Protocol for Disk Diffusion Assay for the second round of plates, placed in incubator 2:30pm.
Imaged plates from Wednesday and entered results into an Excel spreadsheet. 
When Analyzing Plates: Open the ruler in folder, select (1cm), change to 10 at known distance (2nd one down) and then change units to mm. Select global and hit save. Then analyze and measure the diameters in the images. 

Monday, June 7, 2021
To Do:
1. Plate Tn7::rpsU1 and Tn7::rpsU3 in preparation for MIC culture 
2. DDA measurements and data
3. Strike out plates to redo DDA for LVS and Tn7::rpsU2
4. Hemoglobin 
5. Look at materials for MIC 
Results and Data:
Took measurements for the DDA that Kathryn imaged on Sunday, results were similar number wise however the rpsU2 measurements were different from those that I documented on Friday. Struck out plates to redo the DDA for rpsU2 and LVS. 
Took a look at the plates from Sunday’s analysis and saw that there were small colonies within the halo of the kasugamycin disk. Looked at the images from Sunday and saw that they were also present during the imaging and spoke with Kathryn => they may potentially be ksg resistant. Struck out each one of interest per strain, two from the rpsU1 and rpsU3 strains had colonies that grew close to the disk so those are on separate plates. Incubated at 12:15 pm
Struck out plates for rpsU1 and rpsU3 for MIC culture, incubated at 12:36 pm
Need 6 plates for DDA 
Made hemoglobin and autoclaved
Did several lab tasks (UV sterilized electroporation cuvettes, hemoglobin, box) 



Tuesday, June 8, 2021
To Do:
1. MIC tube assay
2. Disk diffusion assay
3. Scrape and freeze ksg-resistant patches 

Results and Data:
Checked on potentially ksg resistant disks in the incubator. Regular distance bacteria grew and looks ready to scrape, but the close bacteria barely grew but will probably have it remain longer in the incubator to grow more.
Performed disk diffusion assay for LVS and Tn7::rpsU2 strains, placed in incubator at 10:40 am
[bookmark: _Toc74054904]MIC Protocol (Culture tube format) (Contributed by Tala Allababidi, John Church, Kathryn Ramsey)

This protocol is written to assess:

The MIC of:		kasugamycin 
Expected MIC (LVS):	~1250 µg/mL
Number of strains:	2
Growth method:	Culture tubes
Biological replicates: 2

Protocol overview: 
(1) Make dilutions of kasugamycin that are concentrated 20x. 
(2) Prepare identical culture tubes containing 4.75 mL of cells for each strain. 
(3) Add 250 µL of concentrated kasugamycin to 4.5 mL cells in culture tubes (diluting 20x).
(4) Incubate and assess the ODs at 24 and 48 hours.

Plan for final tubes:
	Tube
	Final Kasugamycin concentration (µg/mL)
	Final volume (µL)

	1
	2500
	5000

	2
	1875
	5000

	3
	937.5
	5000

	4
	468.75
	5000

	5
	234.38
	5000

	6
	117.1875
	5000

	7
	0
	5000


Will have two strains in duplicate, so total of 28 culture tubes with cells. Two additional culture tubes will have media only, so a final number of 30 culture tubes. 

Reagents Needed
1. 50 mg/mL stock of kasugamycin:
a. Dilute 50 mg of kasugamycin into 1 mL sterile H2O and vortex. Filter-sterilize, store at -20°C
2. Supplemented Mueller-Hinton Broth (sMHB)
3. Sterile culture tubes, 30
4. Sterile 1.5 mL microfuge tubes
5. Cuvettes

Protocol
1. Prepare concentrated kasugamycin in sterile 1.5 mL microfuge tubes by combining 50 mg/mL stock of kasugamycin with sMHB as outlined in the table below. 
	Tube Number
	 20x concentrated Kasugamycin (µg/mL)
	Volume of sMHB (µL)
	Volume 50 mg/mL Kasugamycin (µl)
	Final volume of 20x concentrated Kasugamycin (µL)

	1
	50000
	0.0
	1250
	1250

	2
	37500
	312.5
	937.5
	1250

	3
	18750
	781.3
	468.8
	1250

	4
	9375
	1015.6
	234.4
	1250

	5
	4687.5
	1132.8
	117.2
	1250

	6
	2343.75
	1191.4
	58.59
	1250

	7
	0
	1250.0
	0
	1250




2. Prepare cultures:
a. For each strain, scrape up cells from plate and resuspend in 400 µL of MHB 
b. In a cuvette, dilute the resuspended cells 1:10 (100 µL cells in 900 µL MHB, mix well) and check OD600. 
c. Calculate actual OD600 of resuspended cells by multiplying by 10. 
d. Aliquot 75 mL of sMHB in a 150 mL sterile flask for each strain.
e. For each strain, dilute the appropriate amount of resuspended cells to get 75 mL of culture at an OD600 = 0.005.
i. Formula:
(0.005)(75 mL) / (OD600 from step ii) = mL cells to add to 75 mL media
ii. Example:
(0.005)(75 mL) / (3.5) = 0.107 mL =107 µL cells to add to 75 mL media
3. Label test tubes. Need strain indicator (I and II or A and B) and drug concentration indicator (1 – 7). Should be two identical tubes for each combination. Label another 2 test tubes “0” for the blanks. 
4. For each strain, transfer 4.75 mL culture into the appropriate 14 labeled test tubes. 
5. Transfer 5 mL of MHB into 2 test tubes. These will be the blank.
6. Add 0.25 mL MHB to tubes with no antibiotic (tube 7). These are the control growth tubes.
7. Transfer 0.25 mL from the antibiotic tubes to the corresponding culture tube.
8. Place culture tubes in the 37°C shaking incubator. 
9. After ~20 hrs, aseptically remove 500 uL from each culture and place into labeled cuvette. Place tubes back in shaking incubator. 
10. Check OD600 using spectrophotometer. 
11. Plot data. If cells have not grown much, check OD600 again after another ~20-24 hours. 
a. When replicating experiments, always incubate for the same amount of time.



STEP 1: STRAINS: Tn7::rpsU1 = A
Tn7::rpsU3 = B
Completed MIC assay
Put the culture tubes in the shaking incubator at 2:00pm, need to measure OD600 tomorrow at 10:00 am. 


[bookmark: _Toc74054905]Freezing cells (Freezing the potentially ksg-resistant patches)
Take Cryovials and then put 400 ul of MHB then resuspend the whole patch by pipetting up and down in the MHB. Once it’s fully resuspended you can add another 400 ul of MHB. Then add 200 ul of 75% glycerol, vortex to mix. Put it in the -80 C box. 

Froze ksg-resistant cells


Wednesday, June 9, 2021
To Do:
1. Analyze MIC results for 24 hr time point
 
Results and Data:
Checked OD for the MIC cultures (10:20am), entered data into an excel sheet and talked with Hannah. She said to use the culture tubes that were labeled as blanks to be used as blanks instead of using sMHB, next time need to analyze the blanks as samples as well instead of using them as blanks. 
Lab tasks (refilled ddiH2O)
Measured OD600 of blanks (1:50pm) 
Talked with Kathryn, plan to move forward with potentially ksg resistant cells into a disk diffusion analysis 
Potential article for journal club? https://www-ncbi-nlm-nih-gov.uri.idm.oclc.org/pmc/articles/PMC2612157/pdf/0873-08.pdf 


Thursday, June 10, 2021
To Do:
1. Image DDA plates
2. Measure MIC OD600 at 2:00 
 
Results and Data: 
When I was imaging the rpsU2 plates, I saw two that were similar and one that varied. The two that were similar looked greener and had larger radii than the outlier, which seemed greyer with a smaller radius. The plates also seemed to vary slightly in diameter and depth of the agar was not the same. Noting for the future to pour fresh plates the day before the experiment in order to get more accurate and consistent results. Need to repeat at least one more time to see more accurate results for the rpsU2 strain. 

Disk Diffusion Assay Edited 6/10/21
1. Pour fresh CHA plates day before DDA to have more consistent results
2. Resuspend cells for the strain being tested in about 400 µL of MHB. Measure the OD600. 
a. Put 950 ul of MHB into cuvette and then 50 ul of the strain
3. Aim for an OD600 of 0.01. Dilute the appropriate amount of culture in a 50 mL conical that contains media to get required OD600, for a final volume of 10 mL. [Use C1V1=C2V2] Repeat steps 1 and 2 for a separate strain if necessary. 
4. Add 100 µL each of LVS cells at OD600 0.01 to 3 CHAH plates and spread with a spreader. Repeat this a second time with new plates if testing another strain. Allow plates to dry.
5. Using sterile tweezers, add sterile filter paper disks to a sterile plate with dividers and then add 20 µL water and Ksg. Allow these disks to dry for 20 minutes.
6. Using sterile tweezers, transfer disks from sterile plate to CHAH plates that have been spread with Francisella so that there is a water disk and a Ksg disk on each CHAH plate and gently press them down without breaking the agar. 
7. Place into incubator and note when 





[bookmark: _Toc74054906]Bibliography
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