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Thurs, Sep. 16th 2021:
6 hrs
Today, I had the day off from school for Yom Kippur, so I decided to come to JAX in the
morning to get some extra work done. Arriving at 10:00 am, I went with Ms. Elizabeth to check
on the S. haemolyticus plate. Ms. Elizabeth had tri-streaked the bacteria from the primary smear
that I had done last Friday onto the same plate. The bacteria from the streak grew very well,
showing numerous colonies of S. haemolyticus, meaning it was time to Maldi it. Last time I used
the Maldi on what I thought was S. hae., it turned out to be S. caprae, so this step was very
important to make sure I had my complete bacterial sample for my experiment.
I worked in the extraction chamber to prepare the Maldi target. First, I chose and marked
three different colonies that I would take bacteria samples from for the target. Since the bacteria
was a semisolid texture (very “goopy” as Ms. Elizabeth called it), I was advised to use one
colony for three Maldi target wells. If I used the entire colony for one well, there was a high
chance that there would have been too much bacteria on the well for the machine and yield poor
results. After labelling the colonies, I used a sterile toothpick to pick up bacteria from a colony
and smear it onto the first well. Instead of throwing away the sterile toothpick, I used the same
one to smear the remaining bacteria onto the next two wells - I ended up with three wells for one
colony of S. haemolyticus. I would throw away the sterile toothpick into the biohazard bin after
the three wells were complete. I repeated this for the other two colonies, and had a total of nine
wells filled on the Maldi target.
I then took the Maldi target to the fume hood, where I pipetted one drop of formic acid
onto the nine wells. I used a mini blow dryer near the Maldi to quickly dry the formic acid on the
wells, and proceeded to pipet the matrix solution onto the nine wells afterward. Once the matrix
had dried, I inserted the target into the Maldi and put in the IDs for all nine wells into the
program on the computer. An example label would be [S. Hae 1-1], which indicated it was the
first smear of bacteria from the first colony. Fortunately, all of the nine wells showed the most
likely bacteria as S. haemolyticus with high confidence.
Once I got back to the lab, it was about 1:30 pm and I spent the rest of the day preparing
bacterial stock cultures. I did some research with Ms. Elizabeth to figure out the optimal growing
conditions for Kocuria Koreensis and Corynebacterium Tuberculostericum. I then looked
through all the patch plates from previous streaking and Maldi attempts and made a note of
which patch to take bacteria from for the stock culture. I generally picked patches that had the
most bacterial growth. For the majority of the tubes, I put in TSA agar - a common growth
medium - to suspend the bacteria in. The exception was the tube for Corynebacterium
Tuberculostericum, for which I put in a solution of BHI (Brain and Heart Infusion broth) and
Tween, as that was the better medium for supporting growth of this particular species. For each
tube, I took a sterile toothpick and picked up a nice amount of bacteria from the selected patch. I
then mixed the bacteria into the medium. I tilted the tube so that the medium is near the top but
not spilling so I don’t insert the needle as much and risk contamination. Once I had inoculated all
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the bacterial species into their respective tubes, I vortexed them to make a homogenous solution this was especially important for S. lugdunensis. To finish off the day, I put the tubes into a
shaker incubator set at 37℃, except for Kocuria Koreensis. I put the tube for that in a separate
incubator that was set to 30℃, as that was the temperature me and Ms. Elizabeth found it was
best for the species’ growth.
Fri, Sep. 17th 2021:

5 hrs, 30 min
Image 1: Spreadsheet of
calculations made for
experiments today blurred the data for lab
security reasons

Today, I came in at 1:30
pm to find out that the
Corynebacterium
Tuberculostericum
didn’t grow at all
overnight. Apparently,
the incubator shut off
mysteriously at a certain
point, and since Coryne.
is so difficult to grow, it
didn’t make much
progress. Because of
this, I had to switch to a
different strain of
Corynebacterium, and
Ms. Zoe prepared a
small stock culture of
Corynebacterium
Mucifaciens which I will use from now for my experiment. I worked with Ms. Elizabeth to make
many dilutions today to prepare numerous aliquots to finish preparation for my experiment. The
calculations for the dilutions were kept on a spreadsheet in Dropbox (image 1).
First, Ms. Elizabeth showed me how to measure the OD, or optical density, of a stock
culture through a spectrophotometer. She guided me through preparing 15 cuvettes - 14 for each
species and 1 blank cuvette. I pipetted ~900 μL of an RSA medium into each cuvette and ~100
μL of a specific bacterial stock culture into each of the 14 cuvettes, and mixed the culture with

Student: Arushi Sharma
Mentors: Elizabeth Fleming, Zoe Scholar, Dr. Julia Oh
School: Glastonbury High School
Lab: Oh Lab at The Jackson Laboratories of Genomic Medicine in Farmington, CT
the medium thoroughly. By doing this, Ms. Elizabeth explained to me that we had prepared a
1:10 dilution of the stock culture, which would help in obtaining valid measurements. We then
took the cuvettes to the spectrophotometer, and began by inserting and registering the blank into
the machine. I then took out the blank and put in the 14 culture cuvettes one by one, taking note
of the OD measurements that the machine showed. Ms. Elizabeth pointed out that since we had
diluted the solution by 1:10, I would need to multiply the OD shown on the machine by 10 to get
the real optical density. There was a problem with getting a reading for Kocuria Koreensis on the
first try, but Ms. Elizabeth helped me by diluting the cuvette to 1:20, allowing us to get a valid
reading. I recorded the optical density for all the bacterial cultures, as this measurement allowed
me to gauge how many cells are in the stock culture.
Then for the rest of the day, I prepared dilutions for fresh cultures. With help from Ms.
Elizabeth, we figured out how many μL of stock culture I would need to mix into a well to get
100 million cells, as we were aiming to make 100 aliquots. We decided to change the number to
24-32 aliquots, since 100 seemed a little excessive, and adjusted the proportions accordingly. I
then proceeded to make dilutions of that fresh culture. In a 12x8 well plate, I sectioned each row
for a specific dilution, starting with 1:10 and increasing by tens to 1:100,000. I put ~90μL of
RSA into each well, and then put ~10μL of the specific bacterial culture into the row for 1:10
dilution. After mixing it thoroughly, I picked 10μL of the mixture and put it into the row for
1:100 dilution, and mixed it. I continued the process until the 1:100,000 dilution and repeated the
whole process for all 14 species. I finished off by plating the 100μL of solution in the final
dilution for each species, and putting them in the incubator (aerobic bacteria) and anaerobic
chamber (anaerobic bacteria).
Thurs, Sep. 23rd 2021:
4 hrs
Today, Ms. Anita supervised me today as Ms. Zoe was unable to come and Ms. Elizabeth
was on vacation this week. I began by grabbing my blood agar plates from the bench and
documenting their growth. There were two types of plates: 12 blood agar plates with one species
of aerobic bacteria on each plate and 6 blood agar plates with dilutions of the aerobic bacteria. To
compare bacterial growth with and without glycerol, I had made 3 dilutions of bacteria without
glycerol and 3 dilutions with glycerol. Each of the dilutions were 1:100, 1:1000, and 1:10000. I
took pictures of the original 12 blood agar plates to keep a record of their growth (image 1).
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Image 1: original 12 blood agar plates
Ms. Anita then helped me select one dilution plate to count and patch for mix with
glycerol and without. We looked out for plates that had sufficient colonies for a diverse range of
bacteria but not so many that it would be difficult to count. For the glycerol aerobic stock, I
chose 1:10000 dilution plate, and for the normal aerobic stock, I chose the 1:1000 dilution. Ryan,
another member of the lab, helped me count and patch the glycerol dilution while I counted and
patched the normal dilution. In the end, we counted and patched 43 colonies on the 1:10000
glycerol dilution plate and 183 colonies on the 1:1000 normal dilution.
Fri, Sep. 24th 2021:
6 hrs 30 min
I began the day by diluting and plating one of my aliquots. Last week, I had prepared
numerous aliquots of mixed bacterial culture of two types: one set of aliquots was with an R2A
medium to help support growth, and the other was in an R2A medium with 10% glycerol to test
the effectiveness of glycerol in bacterial growth. I had put all the aliquots in the freezer, and now
for the next few weeks, I am going to take out one R2A aliquot and one R2A+10%glycerol
aliquot each week to see bacterial growth after freezing. I diluted this week’s aliquots to 1:10,
1:100, 1:1000, and 1:10000 in R2A medium by putting in 900 μL of R2A with 100 μL of
bacterial suspension. I took 100 μL of each dilution into the next tube to dilute the mix further.
After finishing the dilutions for the two types of aliquots, I plated the three of the dilutions:
1:100, 1:1000, and 1:10000. I took all the liquid from the tubes with those dilutions and plated
them into individual blood agar plates. In the end I had 6 blood agar dilution plates: Week 1
(W1) Aerobic (AE) 1:100, W1-AE 1:1000, W1-AE 1:10000, W1-AE-Glycerol (GLY) 1:100,
W1-AE-GLY 1:1000, W1-AE-GLY 1:10000. I finished off by putting the 6 plates into the
incubator in a plastic bag.
Thurs., Oct. 7th 2021:
4 hrs
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Today was Maldi day! It did take me quite a while to do, but I essentially maldied the
colonies that I had counted on Tuesday. I prepared two maldi targets - each with 96 wells. I made
one target dedicated to the week 0 anaerobic bacteria, and one target dedicated to the week 1
aerobic bacterial dilution. I organized the targets by dedicating the top 48 wells to colonies from
plates without glycerol, and dedicating the bottom 48 wells to colonies from plates with glycerol
on each target. I selected 48 random but visually different colonies to maldi from each of the four
plates. For the week 1 aerobic colonies with glycerol, I selected two colonies from the 1:100
dilution, as they were unique and not present in the 1:10K plates that I was selecting the rest of
the colonies from.
I used a fresh sterile toothpick to pick each colony and smear it onto the well. Afterwards,
I pipetted the formic acid and the matrix solution onto the wells and prepared the Maldi software.
Once the Maldi was finished, I saved it to my Outlook.
Fri., Oct 8th 2021:
2 hrs
Today was a relatively low-stress day. I began by preparing the week 3 dilutions: I had
skipped week 2 as I wasn’t able to come in last week. I plated three dilutions: 1:1K, 1:10K, and
1:100K. I plated these dilutions for the following categories of plates: Week 3 aerobic, Week 3
aerobic with glycerol, Week 3 anaerobic, Week 3 anaerobic with glycerol, for a total of 12 plates.
I usually do these on blood agar plates, but today, at Zoe and Elizabeth’s suggestion, I also made
12 additional plates on staphylococcus plates which were white in color. This was because the
growth of the bacteria would reveal distinct morphology that I could note down for each type of
bacteria, making it easy to classify the type of bacteria growing in the future.
I also prepared a fresh M. Luteus culture, as the M. Luteus monoculture plate had shown
no growth in the first attempt. I prepared the culture by adding 900 μL of R2A and 100 μL of the
M. Luteus stock that was frozen from week 1. I then plated three dilutions of the culture: 1:1K,
1:10K, and 1:100K, and put them in the incubator for next week.
Tues., Oct 12th 2021:

4 hrs
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Fri, Oct. 22nd 2021:
4 hrs
Today I came to JAX straight after a college tour at 1:30pm. My main agenda for today
was to do the week 4 counts, the week 3 counts for the staph plates, and Maldi the staph
colonies. However, things didn't go as planned today. I began by photographing the week 4
plates, where I noticed an unusually high number of colonies on the 1:100K dilution plates
(image 2). Not thinking much of it, I began to count the number of colonies on the 1:100K
dilution plate for the aerobic mix without glycerol. When I finished counting the plate, I had a
total of 223 counts. This was really strange, as this number followed a pattern of decreasing
colony counts distinctive to a 1:10K dilution - it was too high for a 1:100K dilution at that point
in time. With my initial discussion with Elizabeth, we came to the conclusion that I must have
accidentally plated the 1:10K dilution onto both the 1:10K labeled plate and the 1:100K plate,
instead of plating the 1:100K dilution. We decided this because visually, the 1:10K plate looked
similar in colony numbers to the 1:100K plate.
(image 2: aerobic on top, aerobic+gly on bottom - left to right = 1:1K, 1:10K, 1:100K)
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I restarted my counts with the 1:10K dilution plate for the aerobic mix, with the idea that
I would now count the 1:10K dilution plates for all categories. However, as I continued to count
that plate, the counts began to go above 400 colonies. This was very concerning, as it was not
possible for the counts to increase between weeks, especially such a high increase. I remembered
that the week 1 aerobic plate count for the 1:10K dilution was 438, and in front of me, the week
4 aerobic plate count for the 1:10K dilution was going above 400 with at least 200 more colonies
left. I realized that the plate labelled 1:10K was following a colony count pattern of a 1:1K plate.
Seeing these numbers, I came to the conclusion that I had shifted my dilutions while plating last
week. Instead of plating a 1:1K dilution on a 1:1K labelled plate, I might have plated a 1:100
dilution on a 1:1K plate. Similarly, I might have plated the 1:1K dilution on the 1:10K labelled
plate, and plated the 1:10K dilution on the 1:100K plate. Given this conclusion, it was
frustrating, but I had to put off the counts to create a new dilution round for week 5 to confirm
my thoughts on what happened.
Tues., October 26, 2021:
3 hrs
Today was a counting day. I spent all day today simply counting all of my plates from
weeks prior. I pulled out my week 5 plates and took pictures of them with the week 4 plates
(image 1). I took pictures of all the plates and counted the week 4 plates for 1:100K dilution,
week 5 plates for 1:10K dilution, and the staph select plates from week 3 for 1:10K dilution.
(image 1 → week 5 on top (from left to right - 1:100-1:100K) and week 4 on bottom (from left to
right - 1:1K-1:100K). Aerobic plates)
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After obtaining the counts and seeing them visually, I could safely confirm my suspicions of why
the week 4 count numbers were not as expected. Even though the corresponding (same dilution)
week 4 and 5 plates looked slightly different, with the week 5 having more colonies, I attributed
that to me accidentally adding 50.8 uL of mix instead of 50 uL. I recorded the counts in my
notebook and also took note of all the morphologies on the staph select plates to maldi on Friday.
Thurs., November 4, 2021:
4 hrs
Cleaning a MALDI target: I began by pouring 70% aqueous ethanol onto the target. After
letting it sit for a few minutes, I scrubbed the target with a Kimwipe while the ethanol was still
on it, and then rinsed it thoroughly with distilled water. After wiping it with another Kimwipe, I
poured 70% aqueous ethanol onto the target again. Instead of letting it sit like before, I used the
Kimwipes to scrub the target with the ethanol solution. I rinsed the target with the distilled water
again, and then added 100 uL of 80% aqueous trifluoroacetic acid with a pipette. Zoe had warned
me last week that this solution could eat through your gloves, so I took extra care to completely
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cover my finger with multiple Kimwipes as I wiped all 96 spots with the solution. Finally, I
rinsed the target with HPLC H2O and wiped it dry.
Tues., December 7, 2021: 1.5 hrs
Today, I took my W11 plates out of the incubator and anaerobic chamber that I prepared
last Friday. It was another counting day, and I spent most of today counting the number of
colonies on each of my W11 plates for the 1:10K dilution: W11 AE, W11 AE+GLY, W11 AN,
W11 AN+GLY (image 1). I also did MALDI for my W11 AE plate using 48 colonies from the
plate. I usually do all aerobic or all anaerobic plates at once to efficiently use the MALDI targets,
however today I could only stay until 4 pm so I ended up running the MALDI on only a half full
target for my aerobic plate.
Image 1 → picture of my counts on the glass of the biosafety cabinet where I was doing my work.
Each tally mark represents 10 colonies - after 10 colonies I make a tally so that it is easier for
me to keep track.

