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Ack now ledgem ent s

Antibiotics are chem icals that ki l l or inhibit the grow th of
bacter ia. Som e antibiotics are bacter icidal, w hich m eans that
they w ork by kil l ing bacter ia. Som e antibiotics are
bacter iostatic, w hich m eans that they stop bacter ia from
m ultiplying. Cer tain bacter ia produce antibiotics to give
them an advantage w hen com peting for food and w ater and
other l im ited resources in a par ticular habitat because the
antibiotic ki l ls off their com petition. The exper im ent w e
per formed w orks by creating dilutions of a soil sam ple and
creating spread plates w ith them . From the soi l sam ple, 5
ser ial di lutions w ere m ade. The dilutions 1:10 and 1:100 had
too m any colonies of bacter ia to count. The dilution 1:1000
obtained 350000 CFU, dilution 1:10,000 obtained
5.5\tim es{10} 6̂ CFU and dilution 1:1000,000 obtained
1.7\tim es{10} 8̂ CFU. From the dilution 1:1000 a master plate
w as m ade w ith 24 different colonies.
Escher ichia coli and Bacil lus subti l is w ere the indicators
organism s and they w ere used to test for the presence of
antibiotics produced from the bacter ia in the soil . The plates
w ere observed to identify colonies that produced antibiotics.
A zone of inhibition sur rounds colonies that produce
antibiotics, w hich is an area w here the E. coli and B. sub
does not grow . Our isolate num ber 4 w as the one w hich
produce a zone of inhibition. Zones of inhibition only extend
so far from the colony because the bacter ial antibiotic is only
strong enough to ki l l som e sur rounding bacter ia, but not all
of i t. A bigger area of bacter ia-free media sur rounding an
antibiotic m eans the bacter ium is m ore sensitive to the
antibiotic. Som e interesting facts about antibiotics w ere that
antibiotics cannot distinguish betw een the "good" and the
"bad" bacter ia in our bodies. Antibiotics are not com pletely
m etabolized in the body, and they are released as active
com pounds in the environm ent. Antibiotic resistance is
becom ing one of the w or ld's public health problems.
Antibiotic resistance occurs w hen bacter ia change in a w ay
that reduces or el im inates the effectiveness of an antibiotic
designed to cure or prevent infections (Johnston).

Discussion

Antibiotics are drugs that f ight infections caused by bacter ia
in hum ans and anim als. They w ork by ki l l ing bacter ia or by
m aking it diff icult for them to grow and m ultiply.
There are tw o m ain w ays that bacter ial cells can acquire
antibiotic resistance. One is through m utations that occur in
the DNA of the cell dur ing replication. Through the process
of cel l repl ication, som e bacter ia develop m utations that
m akes them resistant to antibiotics. Bacter ia w ith the
resistant m utation have a better chance of survival against
antibiotics. The other w ay that bacter ia acquire resistance is
through hor izontal gene transfer . Hor izontal Gene Transfer
is w hen the antibiotic-resistant genetic m ater ial is
transfer red betw een different bacter ia cells. This can happen
in three different w ays: transform ation, transduction, or
conjugation.
Although the antibiotic cr isis is a phenom enon that can
occur natural ly, there is an urgent need to change the w ay
antibiotics are prescr ibed and used, since the cur rent cr isis
has been caused by the m isuse of these drugs in people and
in anim als, consum ing them in excess or inappropr iately. I f
the antibiotic cr isis is not addressed cor rectly, this could
lead to increased m edical costs, longer hospital stays and
increased m or tal i ty. Antibiotic resistance is increasing
w or ldw ide to dangerous levels. Day after day, new
resistance m echanism s are appear ing and spreading across
the planet, jeopardizing our abil i ty to treat com m on
infectious diseases.
What w e are doing in this sem ester long Project is isolating
soil bacter ia to f ind new drugs to treat antibiotic resistance.
We are doing this because most m icrobes that l ive on land
are considered the m ain source of antibiotics, and this could
help com bat antibiotic resistance. I t is expected that soi l
bacter ia produce antibiotics because soil is the m ajor
reservoir of m icroorganism s that produce antibiotics.
Consider ing that soi l is densely packed w ith
m icroorganism s, it is not a w onder that m any bacter ial and
fungal species have evolved over the years to develop w ays
of inhibiting their neighbors for the benefit of their ow n
grow th. An antibiotic m ade by a m icrobe can inhibit m any
other soil m icrobes.

Background Met hods

Upon checking the plates, w e realized that there w ere no
colonies, and nothing changed because w e didn't put the
plates in the incubator to culture. The plates w ere then put
into the incubator to be checked in the fol low ing days.
After leaving the plates to incubate for three days, the
bacter ia cultured and w e m anaged to culture 200 colonies
for the 1:10,000 plate and 100 colonies for the 1:100,000
plate. Plates 1:10, 1:100, and 1:1,000 had too m any colonies to
count thus m aking it diff icult to determ ine w hich colonies
are not touching.

Resul t s

Sample Collection
- 5g of soil were 

collected under a tree 
located at Lindenwood 

University. 

Serial Dilution 
- 5g of the soil sample were 

mixed with 9ml of PBS. 
- The dilutions 1:10, 1:100, 

1:1000, 1: 10,000, 1: 100,000 
were made and were put it on 

different TSA plates. 

Picking and Patching Colonies
- Single colonies of bacteria were 

picked from a mixed culture of 
dilutions 1:1000, 1: 10,000, 1: 

100,000.
-Using a toothpick, the selected 

colonies were patched onto a fresh 
TSA plate. 

Screen for Isolate Antibiotic 
Production

- 2 ESKAPE were used: Escherichia 
coli and Bacillus subtilis.

- There was 1 TSA plate for 
Escherichia coli and other TSA plate 

for Bacillus subtilis. 
- Isolates from the master plate were 
picked and patched around the plates 
that contained the ESKAPES liquids.

Streak Plate
- Using a toothpick, the colonies from 

the master plate that produce 
antibiotics were picked. 

- The colonies selected were patched 
onto a fresh TSA plate in a zigzag form 

with the toothpick. 

Colony PCR Protocol 
- Using a toothpick, a single colonies 

from the streak plate were picked 
and swirl in PBS. 

- Cell suspension were boiled. 
- 5µL of cell suspension were added 

to PCR tube. 
- Tubes were transferred to PCR 

machine. 

Gram Stain
- Crystal Violet- A blue or purplish die. 
- Iodine- Used to form a complex of 

crystal violet. 
-Alcohol Acetone- Used as a 

decolorizing agent. 
Safarin-A red or pinkish color die. 

Plates 1:10 & 1:10 0 h ad too m an y colon ies to cou n t. Th e TSA Plates
cu ltu r ed th e bacter ia on p lates 1:10 0 ,0 0 0 , 1:10 ,0 0 0 , an d 1:1,0 0 0 an d
w e w ill m ake m as ter p lates an d ch eck th em in a few days . Ou r m as ter
p lates cu ltu r ed th e bacter ia, an d w e w ill also m ake extr a TSA m as ter
p lates for backu ps an d ch eck th em in th e follow in g days .
Th e backu p m as ter p lates cu ltu r ed an d m ade an tibiotics bu t m os t of
th em did n ot h ave zon es of in h ibition an d on e tu r n ed or an ge bu t w as
n ot viable du e to th e lack of zon es of in h ibition . Mas ter Plate # 3 w as
th e p late th at p r odu ced an tibiotics an d zon es on s tr eaks 4, 10 , & 20 .
We u sed th e bacter ia fr om th e d iffer en t isolates to m ake s tr eak p lates .
Th e s tr eak p lates w e m ade fr om Mas ter Plate # 3 cu ltu r ed th e
bacter ia. Th e s tr eak p late for isolate # 4 pr odu ced 5 colon ies of
bacter ia, p late # 10 pr odu ced 1 colon y of bacter ia, an d p late # 20
pr odu ced n o bacter ia colon ies . Du e to sp r in g br eak, w e m ade ou r
s tr eak p late for isolate # 10 again an d th e p late p r odu ced n o bacter ia at
fir s t, bu t w e left it to in cu bate for a few days . Ou r s tr eak p late for
isolate # 10 pr odu ced 4 colon ies of bacter ia w h ich w e w ill u se for th e
PCR gel exper im en t
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