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Elizabethkingia anophelis 1s a multi-drug resistant and pathogenic bacteria. We decided to Exposure to Imipenem and cefotax resulted in a change in transcription levels across multiple genes in the oxidative
investigate the Oxidative phosphorylation pathway in the Energy Metabolism pathway phosphorylation pathway of E. anophelis. The gene encoding the beta subunit of ATP synthase was transcribed in Fy
class that contains eight unique genes as found in PATRIC database (4). We went in and significantly greater numbers (50% increase) when the culture was exposed to cefotax. The same gene was transcribed less
found this pathway and the group of unique genes and described each individually. We when exposed to imipenem, though not by a significant level. For the gene encoding the epsilon subunit, transcription CYTOPLASM
then took each unique gene and found its DNA sequence data and the genome for the increased by 100% when exposed to cefotax and remained the same when exposed to imipenem. The gamma subunit gene
surrounding genes in a spreadsheet that was provided to us. Finally, we compared transcription increased by 100% when exposed to cefotax and decreased by 50% when exposed to imipenem. il
transcription rates of our genes when exposed to cefotax and imipenem in comparison to Transcriptions for the alpha subunit did not change by significant values when the culture was exposed to either antibiotic.
control samples. We found that exposure to cefotax results in a trend of up-regulation of Transcriptions for the delta subunit did not change when the culture was exposed to cefotax, but interestingly increased by rmb'a”e
ATP Synthase gene transcription. Conversely, exposure to imipenem resulted in a trend 100% when exposed to imipenem. Transcription levels were not altered significantly by exposure to either antibiotic in “H "m”m l”“[ ”l mlm i}}i‘g,
of downregulation in transcription levels. respect to the “c” subunit gene. For the” a” subunit, gene transcription increased by 50% when the culture was exposed to N“ m““““”m “““nmm
cefotax and decreased by 80% when exposed to imipenem. Finally, transcription levels for the “b” subunit gene increased
by an insignificant amount when exposed to cefotax and decreased by 60% when exposed to imipenem (Figure 1).
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E. anophelis is a strain of bacteria found inside mosquitos that has resulted in the death of responsible for encoding the subunits of ATP synthase across two N B VR S
many in the Wisconsin area. E. anophelis has been known for being resistant to many Beta 13 9 (-1.4) lsetgrs;i:;iﬁg:f;eefciefgE’;iﬁ;?i‘;‘f:;&;ﬁz flrslg?p tiT;fS
different types of antibiotics, making 1t difficult to treat (2). As we explored E. anophelis we Epsilon 23 23 (1.0) while the rightmost values indicate fold changes in comparison to Model of bacterial ATP Synthase
found one protein in particular called ATP Synthase that we decided to study. Whenever a the control sample. Green highlights indicate significant up-
bacteria is paired with an antibiotic the transcriptions levels in the particular genes may Gamma 120 regulation. Red highlights indicate significant down-regulation.
change (3). So, when studying the genes in ATP Synthase our main purpose was to look at Alpha 126 146 (1.2) | 117 (-1.1) 31{:321\: }\l,la‘(’iﬁgsglxzrlemi;Cfsfdzizfzigggzﬁ?%ﬁz lfr:)ltgaéﬁ;rg:f;l DISTUNSSTION
the transcriptions and whether they were up-regulated or down-regulated when paired with Delta 105 106 (1.0) - compari.son to the control sample were greater than or equal to 1.5 We looked at multiple genes in the OXIdatIVG phosphorylation pathway of E. anopheles,
two beta-lactam antibiotics: cefotax and imipenem. We began seeking how many transcripts - or, alternatively, less than or equal to -1.5. more preci3e|y the a|pha’ beta, delta, gamma, epsi|0n, a, b, and ¢ subunits, and looked at
for ATP Synthase were present and what genes surround our genes of interest. During the BB 110 1D (A | 7 (LAY the chanaes i ' ioti '

: ges in their transcription when exposed to cefotax and Imipenem. When exposed to
process of finding these strains, we discovered that two of the transcripts, the Beta chain and _ B Significant Down-Regulation cefotax, which breaks down and ruptures the cell wall killing the bacteria (6), most of the
Epsilon chain, were not grouped together with the other six genes, the Alpha Chain, Gamma FO subunit 2 o | genes have an increased transcription rate which we can hypothesize as an increase in ATP

Chain, Delta Chain, Subunit A, Subunit B, and Subunit C, leading us to look more into the a MM Significant Up-Regulation production for enzymes to repair the cell wall and keep the bacteria alive. Further research
transcriptions to find out why. After finding the this information about the strains of ATP FO subunit 36 47 (1.3) 1 Incion into this could give us a better explanation to why this happens. When the listed genes are
. .. . nsignificant Change .. . . . : .
synthase, we used this to look at the transcription levels with a control, Cefotax, and b exposed to imipenem, which is bactericidal to rapidly multiplying cells and affects the cell
Imipenem to see if they were altered, and then decided if there was a significant change Since our genes of interest produce proteins which ultimately conjugate to form ATP synthase, we hypothesized the genes wall inhibiting cell multiplication and growth (7), most of the genes have a decreased
from the.: f91d change, to see if ther.e were any similarities or differences between would be located close to one another on the genome to be perhaps transcribed as an operon. The RAST database allowed us transcription rate. With that information we can hypothesize that the cells not being able
transcription levels when comparing the control sample to the treated samples. to locate a particular gene of interest and analyze the genes found arbitrarily nearby (5). We discovered six of the eight genes grow or multiply would decrease energy production thus decreasing the production of ATP.
of interest are directly next to one another on the genome. The other two genes are located in a different location on the Again, further research into this can better explain the reason this negative transcription
MATERIALS S ANDMEZTII( ) | )\3 genome approximately 900 gel?es away. Speciﬁcally, the genes enc?oding for the alpha,. delta, garpma, a, b, and ¢ subunits happ?@- The genes that yveren’t transcribed by much we deemed to be unaffected by the
e S e e were adjacent to one another while the genes responsible for producing the beta and epsilon subunits were located elsewhere antibiotics and so they didn’t have to produce energy. In our research on the RAST
Our research began with each member of the group looking at the unique genes of the E. on the genome (Figure 2). database, we found the beta and epsilon genes to be separated from the rest of the genes
anophelis genome. We each had to choose two genes/proteins and described them. We then " | that were right next to each other in the genome. We think this could be a process of
LSRR G TErOn ]l Et ol inley el e el e Es e e s U TS e S ’ =0 <4 evolution between the separate pieces but it could also be due to an error of the placement
A Ol e e LB [ e S s ARINE o nes el el [t et in the database. We could use this information to help further the studies of other
contains eight unique genes responsible for encoding the subunits of ATP synthase. These researchers ovér the E. anopheles bacteria and bring up some ideas to complete the process
subunits mcluqle the alpha, beta, delta, gamma a_nd epsilon subunits of the F1 s_ector and -the a, b, ATP Synthase FO ATP Synthase FO — Figure 2. Location of the genes of : e - P gup P P
and ¢ subunits of the FO sector. We located this pathway and the corresponding genes in the cector subunit o cector subunit b b aharse O that we started here.
PATRIC database (4). When we first looked at these unique genes we noticed that the epsilon of the eight genes appear to be part
chain was not in the database. We hypothesized that it was just not noticed or was just missing ATP Synthase_ FO ATP Synthase ATP Synthase of an operon while two others appear
from the database. Initially we excluded the epsilon chain from analysis, however, the gene was cector subunit © delta chain gamma chain to be located and transcribed DRITIR 'Q
later found in the RAST database, and was therefore included (5). We took the genes of interest elsewhere on the genome. J : —I'J J-LJ-'N J
and found the DNA sequence for each individual gene through a BLAST search (1). We went into 1. BLAST. http://darwin.biochem.okstate.edu/blast/blast1990.html . 2016.
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each unique gene and placed them into the search bar to find that spe gene so that we coulc .
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