
Research Question
● How does the presence of soil bacteria affect 

the growth of E.coli and S. epidermis?

Analysis and Results

Methodology Interpretations & Conclusions
● 8 out of 59 isolates showed antibiotic activity.
● None of the bacteria that showed activity were 

lactose fermenting.
● The optical density of the pathogens that had 

bacteria with antibiotic activity varied from 
large to smaller numbers.

Antibiotic activity in soil bacteria



Background

Research by the Tiny Earth program has shown that so much as “one gram of soil contains 
tens of thousands of bacterial species”.

Through the sampling of soil collected from the Sunnyside high school grounds, this research 
intends to test the bacterial species found against two ESKAPE pathogens; Escherichia coli and 
Staphylococcus epidermidis.

These tests are meant to identify signs of antibiotic activity within any of the isolates grown 
near the pathogens.

Antibiotics are developed through the analysis of the molecular and chemical components of 
antibiotic producing bacteria. If any of the microbial samples show antibiotic activity, they could 
be used in research for the analysis and possibly the production of new antibiotics; which is 
important due to the increasing number of pathogens that are mutating to become antibiotic 
resistant.



Hypotheses

● There will be a diverse amount of bacterial species grown from the soil samples collected.
● There will be signs of antibiotic activity within species of soil bacteria that are grown to be in 

contact with E.coli and S. epidermis.
● To combat the two pathogens, some of the bacterial species from the soil samples will show 

signs of antibiotic activity through the presence of a zone of inhibition.



Methodology 

Phase 1: Sample Collection

1. A sample of dirt was collected.
2. 1 gram of the sample was weighed and 

used to create a 1:10 dilution of dirt to 
water.

3. Multiple dilutions were made until the 
1:10000 dilution.

4. 100 uL of each dilution was extracted 
from their tube and poured into a 
plate.

5. The plates were incubated for 24 
hours.

This research was conducted in four 
phases:



Methodology 
Phase 2: Master Plate on LB and MacConkey Agar

Master Plate:
A master plate was made; transferring any different 
bacterial species from the dilution plate into 
numbered sectors on an LB Agar and MacConkey 
Agar plate. 
● This was done to isolate the growth of different  

bacterial species to prevent cross contamination.
● A MacConkey Agar plate was used as a way to 

test for lactose fermenting bacteria.
● Lactose fermenting bacteria tend to grow pink.



Methodology
Phase 3: Antibiotic Screening Using Pick and 
Patch Method

1. Two lines of the pathogen, E.coli was drawn on 
a new LB Agar plate.

2. The same was repeated for S.epi on another 
plate.

3. The isolates[Soil bacterial samples] were 
transferred from the master plate to each side 
of both lines with a sterile toothpick.

4. The plates were then incubated for 24 hours.



Methodology 
Phase 4: Antibiotic Screening Using Spread 
Patch Method

1. The optical density of an E.coli and S.epi 
culture were measured using a 
spectrophotometer.

2. The dilution of the measured cultures were 
1:10[900 ul of agar, 100 ul of bacteria]

3. 100 ul of the bacterial solution used for the 
optical density test was transferred onto an 
LB Agar Plate.

4. This transfer was done for both E.coli and 
S.epi.

5. The Isolates from the master plate were then 
transferred onto the test plates after the  
E.coli and S.epi dried.

6. The plates were incubated for 24 hours.



Isolate Name Pathogen Gram Lactose Fermenting
JNY17 E.Coli positive NA
JNY9 E.Coli positive NA
ACL6 E. Coli Positive NA
ACL2 S. epi positive NA
AAV1 E.coli Negative No
AAV2 E.coli Negative No
AAV3 E.coli Negative No
AAV13 E.Coli Negative No

Results

Out of a total of 59 isolates, only 8 
showed signs of antibiotic 
activity.



Results: S.epi

● The S.epi plates did not have much growth.
● Majority of the data was uninterpretable.
● Only one isolate showed signs of antibiotic activity through 

the presence of a zone of inhibition.



Results: E.coli 

● There were more signs of antibiotic activity in E.coli 
when compared to S.epi.



Conclusion 

● There were diverse bacterial species from the soil samples collected.
● For some of the isolates, a zone of inhibition was observed in their attempt to combat the 

pathogens.
● Majority of the isolates that showed signs of antibiotic activity were gram negative and 

were grown to be in contact with E.coli; possessing an optical density of 1.8.
● The other isolates that showed signs of activity were in contact with pathogens of varying 

optical densities, from 2.58[E.coli], to 0.39[E.coli], to 0.1[S.epi]. These isolates were all 
gram positive.

Further research over more prolonged periods of time is necessary to 
further develop the data.



Improvements and Future research

Improvements:

● Doing a molecular analysis on the bacteria that showed antibiotic activity.
● Testing more pathogens on the isolates.
● Using soil samples from more diverse locations.
● Identifying more suitable protocols to prevent cross contamination.

Future Research:

● Isolates that showed antibiotic activity could have their chemical composition analysed and 
used in the research of better antibiotics.
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