Synergy Effect of Polymyxin B (PMB) on the Bacteriophage 201 Phi2-1 Infection in Pseudomonas Chlororaphis
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If the antibiotic alone does not kill bacteria, is there another way to treat
humans with pathogen infection? Maybe we can try antibiotic with
something else. How about phage therapy? If we apply the phage to the

bacteria in the presence of antibiotic to the patient, we have two possible _ a—- .-
conclusions: the antiobiotic will either promote the ability of the phage to / / - / 54 hours ™= 1 m|
enter the bacteria and aid it in killing the bacteria, or it will prevent it from No drug 1.25 yg/ml o 50 ug/mi 2 time points-[ 48 hours === 1m|
doing so. Therefore, | performed an experiment to find out whether or not
:he ?hagiﬁ thberatpy_alo_lplg with an.t'b'Ott'C trea_trpednt :CN'” be morte efflcrl]ent N phage, use LB. Grow PA at 30°C 300 RPM in 10 ml LB plain/125ml flask. Grow § Centrifuge 13000 RPM 5 min
rtea 'E.g © t?DC erlg. 'S ex%ehrllmen cr?_nsnshe ot_rtna_ny plf/llr' > SU(I: as the host (PC) overnight at 30°C in 3 ml HA plain then melt 0.35% top agar(LB or Collect supernatant
Isnrheigi t:)nr?/ (()le)ncZ?\ltJra(t)ignr??aTC) te(?s,rt(i)rzgp Glf(’)vl?/tha %:eurllgrggt’err:]ni:wrgfilon HA depending on organism) in microwave for 3 min. Transfer 4 ml of top agar into ‘
. 2 ! 1 I ight cul ' h . Mi I -
Introduction of the drug and phage into cells, and lastly the effect of small test tube and add 100l over night culture into the top agar. Mix gently and ‘ Filter through 0.45 pm membrane

pour over surface of LB or HA agar plate and swirl until it gets covered. Let agar
solidify for five minutes and spot 5 ul of each dilution on phage to the agar

corresponding to the indicated square. Let sit until the spot is absorbed for ~ 15 |
mins. Incubate at 30°C over night (not upside down). | | Keep the samples
Formula: (PFU/Infection Volume) x (1000pl/1ml) x (dilution factor) \/ at 4°C until titering

Polymyxin B (PMB) on the phage infection. After performing these multiple
parts of the experiment, | was able to come to one of the two possible
conclusions: antiobiotic will be very useful in promoting the phage

Figure 5: This figure illustrates the steps
of the experiment on the effect of PMB
on the phage infection.

replication in the bacteria and possibly destroying it. Now, instead of

treating the bacteria in patients with antibiotics alone, the doctors could ( i
o L . 7pfu/5ul) x (1000pl/1ul) x (1/104)

treat the bacteria with antibiotic along with phage therapy. Result: 1.4x107pfu/ml
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Figure 3: MIC test. Dilute the overnight culture 1/100 into 100ul/10ml and place it into the _ B
Incubator at 30°C and measure the optical density (OD) constantly every hour until it reaches S .
0.2. To set up the MIC plate, take out a reagent reservoir and put ~25 ml of the media In it. E = control
Using the multi pipetter tips 1-12 except 2, pipette 100ul into each row of the wells. Next, put ;m = .500ug/mL
in 200ul of the highest antibiotic concentration into column 2. Using the 20-200ul draw 100yl 2 % 1.250ug/ml
out of column 2 and bring it in the 3™ column and mix. Continue diluting until column 11. Take
the OD and pour 2ml in the media well and pipette 1ul into every single well except for
column 12. Finally, put the cap on the MIC and tape the MIC into the shaker.
Result: According to the data represented above, the MIC Is at 0.25 because it is the lowest
concentration that kills the cell.
24hpi | 48hpi
Figure 6: This figure illustrates the results of figure 5 above. To get these results, take 3 flasks and
1.6 label each one. Label the first one as the “control” the second one as “5 fold above MIC” and the
third one as “2 fold above MIC”. In other words, the first flask should contain no drug, the second
1.4 flask should contain 1.25ug/ml, and the third flask should contain 0.50ug/ml. Then, place all

three flasks into the shaking water bath at 30°C and measure the ODg,, of each one every
hour until it reaches 0.2. Once the OD is at 0.2, add the drug. After an hour, add the phage
at MOI 0.01. Take 1 ml at 24 hours from each flask, centrifuge 13000 RPM 5 min, and
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frozen stock on area one of the HA plate. Using a new stick, scrape out 1/4™ of the .500ug/ml at 24 HPI. At 48 HPI, it does not make much difference among the samples.

Z 1 collect supernatant. Then, filter through 0.45 ym membrane and keep at 4°C. After 48
2 «=¢=2.500ug/mL . .
_ | _ _ _ _ ] ko m-1.250ug/mL hours repeat the same steps that were done for the 24 hour time period.
Figure 1. Streaking out PC. Take the hard agar (HA) dls_h and warm it up in a 30°C 3 0.8 = 500ug/mL Result: The concentration of the phage obviously increased around 3.0 fold
iIncubator. Take a scrip off of the frozen stock and place it on the HA plate. Scrape the = =< .250ug/mL in the presence of the drug at 1.250ug/ml and around 1.33 fold in the presence of the drug at
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first area into the second area and scrape all throughout the second area. Using a "'fjg‘;“ji m
new stick, scrape out 1/4t™ of the second area into the third area and scrape all 0.4
throughout the third area. Using a new stick, scrape out 1/4™ of the third area into the '
Lopusr:gea(;isvﬁ?g chrgi) Ce: ?nILthr;tL:)?hOUt the fourth are. Close the HA dish and place 0.2 When Pseudomonas Chlororaphis (PC) is treated with Polymyxin B (PMB)

. ' . . the phage can infect the bacteria more efficiently. Therefore, it is possible
Result: The rate of bacteria growth (colonies) decreases as it moves down to area 0 thatpthegPMB drug can promote the infection Ac{;or ding to this StE dy. phage
2,3, a_nd 4.tTherefore, a single colony can be picked from the fourth area for later . é zll (‘5 ;3 1'0 therapy along with antibiotics could be very useful to treat patients in the
experiments. Time (hours) near future.

Figure 4. Growth Curve Results. Take 10 ml of HA broth and place it into 125 ml flask.
Pick one single colony and put it into the 10ml broth. Incubate the falst at 30°C overnight

in water bath shaking. Dilute out 1/100 of the overnight culture stock by taking 250yl of the Mode of Action of Polymyxin B: Physiological Studies with a Bacillus subtilis-Resistant
overnight culture and putting it into 25ml of new HA medium. Incubate shaking in water Mutant. A. Galizzi, et. al., Antimicrobial agents and Chemorherapy, 1975

bath at 30°C and take 1 ml of the culture to measure the ODg(, every hours. Characterization of Pseudomonas chlororaphis myovirus 201varphi2-1 via genomic
Result: Concentration of the drug at 2.500ug/ml effects the growth rate of P. Chlororaphis sequencing, mass spectrometry, and electron microscopy. Thomas JA, et. al., Virology.
compared to the control while at the lower concentration of the drug does not effect the 2008

growth rate of the bacteria.
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