Genomic and Physiological Characterization of Cave Bacteria
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Introduction and Background Results Results Continued
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- i i ial i Genomic Analysis of Physiological Tests
Goal: Taxonomically characterize the unknown bacterial isolates = — MACA_103 | ORCA_105 | MACA_156 |ORCA_15/166 y y g
collected from two caves: Mammoth Cave and Oregon Cave. = neg neg neg neg MACA 103 ORCA 105 |MACA 156 |ORCA 015/166
Motility neg neg neg neg Indole No Product No Product No Product No Product
Citrate posS pOsS neg neg Motility Product Present |Product Present| No Product No Product
_ Al CarbOhydrates neg neg neg neg Citrate Product Present |Product Present Product Present Product Present
MACA 103 v th C KY. Triple Sugar Iron pos CO; pos CO, neg CO; neg CO; Dextrose Product Present | No product Product Present | Product Present
— UL, Ehis (TS.I) Lot H25 L H2S ey H2S Jia H2S Lactose No Product No Product No Product No Product
ORCA_lOS Oregon Cave; OR LyS{ne. oo e oS s Sucrose No Product Product Present | Product Present | Product Present
Ornithine poS pos pos pos _
MACA 156 Mammoth Cave, KY Mannitol No Product No Product No Product No Product
= Urease poS pOS neg neg _
ORCA_OlS/_lGG Oregon Cave, OR Catalaaa DOS poS pos DOS Lysine No Product No Product No Product No Product
Ornithine Product Present | No Product No Product No Product
Coagulase neg neg neg neg
: Urease Product Present |Product Present| No Product No Product
Fig. 1: Origins of cave bacteria samples. Pheny.alanlne
Deaminase neg neg neg neg Catalase Product Present |Product Present Product Present [Product Present
In order to characterize the four bacteria from the two caves, Fig. 3 : Physiological Test Tube Results for each bacteria Coagulase AT e chca I ok e
physiological tests and Sequenced genomic data were used. MACA 103 ORCA 105 MACA 156 ORCA15/166 Phenylalanine No Product No Product No Product No Product
- : EMB Product Present |Product Present Product Present [Product Present
EMB POS POS POS POS MSA Product Present |Product Present Product Present [Product Present
. MSA ot o Ll s Fig. 7: Genomic data was analyzed to verify physiological tests and see if bacteria
Mate rlals and MethOdS MacConkey neg neg neg neg genes that produced a product were present
R2A pos pos pOs pos
Below is a record of all physiological tests done on the four bacteria; LB pos pos neg neg Conclusions
faIIing Into two Categories: Fig. 4 : Physiological Agar Plate Results
e Selective(S): allows only certain organisms can grow e Identities of the four unknown bacteria were discovered by using the
_ ). y e Janisms can grow | platforms BLAST and EDGE.
e Differential(D): if an organism grows during this test, it grows with a e BLAST gave the best estimate that the organisms were Paeniglutamicibacter
specific characteristic BLAST Results sp. and Paenisporosarcina macmurdoeinsis.
Examples 0% | | e EDGE verified Paeniglutamicibacter sp.as the identities of MACA 103 and
| | — — q q B ORCA_105 and Paenisporosarcina macmurdoeinsis for MACA_156 and
Eonise M:fhsytlene Blue :I:c[; o Is this organism gram p(;;:vs:c?rnnegative? % g g ORCA_O1 5/ORCA_1 66.
I I I | ¢ -
MacCockney Agar S &D Does thinioroaiamarment licioass o, o = ' S S e [twas founq that the isolates from the Mammoth and Oregon caves were the
Mannitol-Salt-Agar S&D Can this organism survive high salt concentration? E § E E g Same Species.
Sulfur Indole Motility D Does this organism produce H:S, Indole, or Motility? O O O o O e Next steps: Attempt to speciate the paeniglutamicibacter bacteria
Simmons Citrate D Does this organism have transport enzymes? MACA 156 R2A Agar 2 % % £ £ £ e Next Steps; Attempt to understand the origina| mode of transport that brought
Cgrbohydrate Metabolis D Can thi§ organis.m use complex sugars? | : %“ 50% E g .g .g .g the bacteria to Mammoth and Oregon Cave.
Triplesugar Iron D Does this organism produce hydrogen sulfide or CO:? & . S 'S S O O O
Ornithine & Lysine D Does this organism eat cadavers? 3 ‘i 3 ?; % g, 8 8 8
Urease D Does this organism break down Urea? !‘ﬁ i 5 %'% 'g 'g g g g
Phenylalanine Deamina D Can this organism remove amino acids? L B @37 & & o o o ACkn OWI ed ge me nts
Catalase D Can this organism break down reactive forms of Oxygen? . 'g 'g 'g
Colagulase D Can this organism clump blood plasma? Urease Test 6_3 6_5 6_5 . . _
Fig. 2: Physiological Test Tube and Petri Dish Agar Test Descriptions, To the 0% Thank you to al_l of our mentors- Armand DICh(_)Sa’ Julia Kelhh_er’ Karen
right are two examples of these tests. MACA_103 ORCA_105 MACA_156 ORCA_015 ORCA_166 Davenport, Earl Middlebrook, Andrew Bartlow, Migun Shakya, Michaeline
Sample Name Albright, Anand Kumar, Blake Hovde, Shannon Johnson, Mark Flynn, Kim
BLAST Stands for' BaS|C Local Allgnment Search Tool In BLAST 168 MCMurry, and Cheryl Gleasner. We would also like to thank our gueSt SpeakerS-
_ _ S ] Fig. 5: Percentage of matching genome sequences according to Blast runs, Orca_015 and Diana Northuo and Kathleen Lavoie. We appreciate the opportunitv provided to
barcode sequences, comprised of 1600 base pairs, are input into Orca_166 have different percentage so they are represented separately P . Ppr ° Obp yp
and search and then run throuahout the entire database. Results are us by Los Alamos National Laboratory, Oak Ridge Institute for Science and
9 T e ' EDGE Taxonomic ID Education, and the Defense Threat Reduction Agency’s Joint Science
then Calculateq based on the statistical probability of the two and Technology Office for Chemical and Biological Defense.
sequences being related.
MACA 103 (KY) Paeniglutamicibacter sp.  Fig. 6:
EDGE stands for Empowering the Development of Genomics ORCA 105 (OR) PaeNGIUAMICGIEACIor 9. | 1 et g
Expertise. With EDGE it is possible to sequence DNA strands MACA 156 (KY) o with their ~

databases and possible classifications are found based on ORCA_015/166 (KY) Paenisporosarcina

macmurdoeinsis
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the statistical probability.

quickly and accurately. The sample is run against many macmurdoeinsis corresponding code. '!s
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