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Background

Abstract

The emergence of multi-drug resistant (MDR) bacteria translates to $20 billion per year in healthcare expenses in the US alone. SeC ~ SeC ~ minutes
Furthermore, the lack of tools to study these emerging pathogens has made it difficult to devise effective treatments. If left
unaddressed, MDR bacteria will pose an enormous threat to US national security by crippling both the economy and the health of response to a drug. When
the population. For this project, we conducted a study aimed towards understanding MDR bacterial genetic responses to antibiotics, (Resolution 100MEE dru interacts  with the
to elucidate the molecular mechanisms underlying the regulation and evolution of antibiotic resistance. 9
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will occur worldwide if patients will acquire an e 1981 1085 1009 1983 ‘ proteins which will either Research strategy used in the analysis of DNase-seq datasets.

antibiotic resistance is left : .
unchecked, costing the infection as a result of nulllfy the effect of the drugs Different sections correspond to the different stages in the development of assay. At the top, grey section shows the

waorld SI00 trillion by 2050 their hospital stay Source: Centers for Disease Control and Prevention and/or regulate the next wave initial processing of the sequencing data of the different crosslinking time points of DNase-seq assay. The yellow box
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understanding the transcriptional regulation. To address this gap, we use DNase-seq coupled with RNA-seq to better understand : on as |ong as the pathogen IS
resistance mechanisms and identify new biomarkers for drug resistance in MDR bacteria. In addition we introduce CLK-Seq is a novel " ' d. The t b f th
universal assay to characterize the DNA/protein interactions of any organism without the use of antibodies. We will continue to utilize S_ IEsseU, = Op. Cll O = o bs Ciprofloxacin Treated K.
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and data mining of the collected datasets for interesting biology and interpretation

We measured gene expression profiles, using RNA-seq, of these MDR bacteria in steady state and in presence five classes of
antimicrobial drugs, clinically relevant for Gram-negative bacterial infections. We compare these responses to the untreated samples
to see how these pathogens function to survive such harsh treatments. We find that pathogens response to different drugs varies

and both in types of genes and also in strength. We further took the samples which showed the greatest gene expression response It is important to understand the DNA bromoter activity to understand the transcriotional soaoncs alignment
to an antibiotic drug to apply DNase-seq assay to characterize the gene regulation. We find evidence of changes in major structures & P P I - :
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This holistic multi-omics approach information is crucial to understand the underlying mechanisms and pathways for development of preViOug studies CLK_geq can provide more time-resolved useful information than RNA—seq to , = : on Absolute
multi-drug resistance, their functions in infection and pathogen survival. This information arms us with new candidate biomarkers for

more effective drugs against these emerging MDR pathogens.
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Preliminary data for our multi-omics study has revealed new observations in transcriptional
regulation mechanisms for prokaryotic genomes and discovered new evidence of bacterial
chromatin and its novel effect on gene regulation at the global scale. We observed that the
there is large pathogen transcriptional response in the presence of drug and it also correlates
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highest expressed (black). It can be noted that the signal for protein-DNA increases as the
transcriptional response increases in the promoter region, which suggests that the regulatory
activity of the genes with high transcriptional response is higher. In the gene body, only the
low expressed genes (yellow) show a depletion in signal than the others groups. Also, the . :
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shown in the bottom figure. These average plots highlighted an interesting pattern in the chows genes
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compaction proteins which are associated with gene repression. Further experiments and and transcriptional activity. This indicates that either there is lack of DNA compaction in Security Administration under contract DE-NA-0003525.
studies are needed to explore this possibility these regions or/and altered mode of transcription regulation than non-mobile elements.
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We aim to continue the study of time sensitive MDR response with application of CLK-seq to
strengthen our findings
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