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Survey Results
Table 1.  Types of Bacteria found in Lycoming Creek

Figure 1.  Pie Chart of Families Found in Lycoming Creek

Novel Organism Results
Table 2.  List of Potentially Novel Organisms and %ID to known organisms

Figure 2.  Phylogenetic Tree of Organisms found in Lycoming Creek

Conclusions
Most of the bacteria found in the survey of the microbes from Lycoming Creek

were members of Gamma Proteobacteria and Firmicutes.
Several potentially novel species were identified.

Ongoing and Future Research
Several of the novel species are being further characterized by API tests, 
complete 16S rRNA sequencing, and other family‐specific tests.
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Abstract
The purpose of our study was to survey the bacterial diversity of Lycoming Creek in 
Lycoming County, PA with a systematic approach.  We obtained a water and sediment 
sample from Lycoming Creek near where it empties into the Susquehanna River and 
grew bacteria on several types of media under different conditions, selecting for single 
colonies.  We then amplified the 16S rRNA genes from the organisms by PCR and 
analyzed their sequences to determine their identity.  Here we present data showing 
the different types of organisms isolated from the same source using different types of 
growth media and incubation conditions.  Our secondary purpose was to identify 
potentially novel organisms (<98.5% 16S rRNA sequence identity) for subsequent 
polyphasic characterization.  

Methods

Group Number of Organisms

Actinobacteria 2

Bacteriodes 2

Firmicutes 17

Alpha Proteobacteria 1

Beta Proteobacteria 3

Gamma Proteobacteria 60

Organism % Identity

Sediminibacterium novum AE44‐14 92.3

Bacillus flexus‐megaterium AE44‐07 98.8

Chromobacterium haemolyticum AA30‐11 98.9

Aeromonas popoffii AA30‐14 98.6

Aeromonas popoffii Aaan‐01 98.7

Cronobacter dublinensis Aaan‐04 98.7

Enterobacter asburiae Aaan‐08 98.6

Obesumbacterium proteus AH‐07 98.5

Yersinia massiliensis Aaan‐05 98.4

Yersinia massiliensis AArt‐01 98.4

Pseudomonas alcaligenes AE44‐01 98.7

Pseudomonas novum AA30‐08 95.4

Pseudomonas novum AE44‐04 94.8

Obtain water sample from Lycoming Creek

Made 3 dilutions of 100, 10‐2, and 10‐4 in TSB

Spread each dilution on plates of different media

Picked 20 distinct colonies from each plate

Patched onto plate with original test media and 
streaked onto TSA plates

Extracted DNA from cells by freeze‐thaw method

PCR with Primers 27f and 1492r for 16SrRNA gene

DNA Sequencing of PCR product by Agencourt

Compared sequence to type‐strains with EZTaxon

Inoculated TSB tubes and performed biochemical tests 
for each strain

Compared test results to literature

Made frozen permanents for each organism

Strain designations derived from 
original growth conditions:

ABl = blood agar
ALK = LB Kan
AH = HEA

AE44 = EG and LB Arab 44˚C
ALAm = LB Amp

AA30 = LB Arab 30˚C
AAan = LB Arab anaerobic

AArt = LB Arab room temperature

Biochemical Tests:
Glucose, MR, VP, citrate, 
phenyl ethanol, urea, 

nitrate, gas pak, catalase, 
oxidase, growth at 4˚C, 
20˚C, 37˚C, 45˚C, lipid, 

EMB, HEA, MSA, 
denitrification, gas 

glucose, starch, blood, 
Endo, MacConkey, Milk
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Yersinia massiliensis AAan-05
Yersinia massiliensis AArt-01

Obesumbacterium proteus AH-07
Cronobacter dublinensis AAan-04

Enterobacter asburiae AH-15
Enterobacter hormaechei AH-16
Enterobacter asburiae AAan-07
Enterobacter hormaechei AE44-10

Enterobacter asburiae AAan-08
Enterobacter asburiae AEM-17

Aeromonas ichthiosmia-veronii AEM-06
Aeromonas ichthiosmia-veronii AEM-14
Aeromonas ichthiosmia-veronii AH-03
Aeromonas allosaccharophila ALAm-01
Aeromonas ichthiosmia-veronii AArt-19
Aeromonas allosaccharophila AAan-02
Aeromonas popoffii AAan-01
Aeromonas hydrophila AA30-20
Aeromonas popoffii AA30-19
Aeromonas allosaccharophila AA30-18
Aeromonas allosaccharophila AA30-17
Aeromonas popoffii AA30-16
Aeromonas hydrophila AA30-13
Aeromonas allosaccharophila AA30-05
Aeromonas veronii AArt-02
Aeromonas hydrophila ABl-03
Aeromonas encheleia-molluscorum ABl-02
Aeromonas media-hydrophila AH-20
Aeromonas popoffii AH-10
Aeromonas popoffii AH-11
Aeromonas hydrophila ABl-10

Aeromonas allosaccharophila AEM-18
Aeromonas ichthiosmia-veronii AH-12

Aeromonas ichthiosmia-veronii AH-05
Aeromonas hydrophila AH-06

Aeromonas ichthiosmia-veronii AH-02
Aeromonas ichthiosmia-veronii AH-03

Pseudomonas alcaligenes AArt-20
Pseudomonas alcaligenes AH-18

Pseudomonas alcaligenes AE44-01
Pseudomonas peli ABl-05

Pseudomonas peli AEM-11
Pseudomonas peli AEM-13

Pseudomonas novum AA30-08
Pseudomonas meridiana-antarctica AH-17
Pseudomonas costantinii-lurida AA30-10

Pseudomonas corrugata-kilonensis AE44-08
Pseudomonas parafulva ALAm-09

Pseudomonas koreensis AArt-18
Pseudomonas novum AE44-04

Pseudomonas monteilii AArt-13
Pseudomonas japonica AA30-12
Pseudomonas mosselii AArt-10
Chromobacterium haemolyticum AEM-16
Chromobacterium haemolyticum AA30-11

Chromobacterium aquaticum AEM-19
Pseudoxanthomonas mexicana AEM-20
Pseudoxanthomonas japonensis AArt-07

Xanthomonas vasicola AArt-04
Microbacterium maritypicum-oxydans AA30-09

Cellulomonas hominis ALK-01
Staphylococcus warneri ABl-08b

Bacillus cereus-thuringiensis ALAm-10
Bacillus cereus-thuringiensis AEM-10

Bacillus cereus-thuringiensis ALAm-08
Bacillus cereus-thuringiensis ABl-20

Lysinibacillus sphaericus AA30-01
Lysinibacillus fusiformis AA30-02

Bacillus flexus-megaterium AE44-07
Bacillus licheniformis AE44-20

Bacillus licheniformis AE44-19
Bacillus licheniformis AE44-17
Bacillus licheniformis AEM-03

Bacillus aerophilus ABl-01
Bacillus aerophilus ABl-18
Bacillus aerophilus AA30-06
Bacillus pumilis-safensis AEM-04
Bacillus pumilis-safensis AArt-15

Rhizobium radiobacter AEM-15
Chryseobacterium gambrini ALK-07

Sediminibacterium novum AE44-14

0.05


