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Abstract Background

Nitrogen (N) fixing bacteria have a symbiotic
relationship with host plants. The legume plants
provide sugar, a product of its photosynthesis,
to rhizobacteria. Rhizobacteria, one of the
various N fixing bacteria, utilize the sugar for its
energy source needed for conversion of N, Into
NH,* 12l The rhizobacteria would provide fixed
nitrogen to legume plant for its growth in " Mutualism b/w
exchange of energy sourcellllZl, There are legume and rhizobacteria
various symbiotic relationships between

microbes and plants, and the Heath Lab Is

especially interested in relationship between ) 4

o —

extracted DNA of
rhizobacteria

AGCTACCGACTACGA
CGTTAGCGAAGTAGT

CCGTATTGCACGTCC
GTACGTACACGG

Sequences
w/ Contamination?

rhizobacteria and legume plants.

Various genomic methods to study assess contamination of sequence by seguence
rhizobacteria require sequence data in Heath comparison against public bacteria database
Lab. However, there Is h|gh pOSSlbI'Ity of through BLAST: Basic Local Alignment Search Tool

contamination in the sequence data, which may
lead to false result in research 4. Possible non-
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Bad statistical

rhizobacteria that reside within the legume BLAST ©

nodules, which don’t participate in N fixation  miasTw
but in survival of the legume plant, could affect human gene
the research as well Bl It was recently found | Sequences - ’
that rhnizobacteria other than Ensifer meliloti of E. meliloti

reside within the legume nodules B!, Due to the ) ’ BLAST W/

existence of other rhizobacteria, we need a
protocol to differentiate between these bacteria.

rhizobacteria

Here, we designed a protocol based on
comparing the sequences of E. meliloti from
the Heath Lab against public database to
determine the level of contamination.

Number of Matches

Project Description

* Creating a protocol to explore the quality of
genetic (sequence) data of 200 strains of E.
meliloti, which can be applied to future work
on other bacteria strains and for other type of
projects in the Heath Lab

« Comparison of sequence similarity against
public databases of Bacteria using BLAST,
custom python, and R scripts — estimate the

level of contamination in the Heath Lab

databases
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Method

1. Collect sequence data of 200 strains of E.
meliloti from Heath Lab, which were
produced from studies of symbiosis in b/w E.
meliloti and legume host

2. Transform FASTQ files (from sequencing
facilities) into regular FASTA files (text-based
seguences)

3. Compare the FASTA files of E. meliloti
against public bacteria database (eqg.,
refseq) through BLAST

Sample is NOT contaminated. Good to use.

* Produce a ‘database of contamination’ in the

‘ Sample is LIKELY CONTAMINTED.

Heath Lab as resource for future work on the
same bacteria strains
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4. Collect the results via Komodo Edit

5. Summarize the result in graphs and
interpret how much contamination exist in
the samples

Result

Exemplary Analysis of One of 200 Strains of E. meliloti
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m Ensifer meliloti AK83 chr 1 m Ensifer meliloti 1021 pla pSymB

m Ensifer meliloti 1021 pla pSymA m Ensifer meliloti AK83 chr 3

m Ensifer meliloti 1021 Sinorhizobium medicae WSM419 pla pSMEDO02
m Ensifer meliloti AK83 pla pSINMEO1
Sinorhizobium medicae WSM419 pla pSMEDO1 = Sinorhizobium medicae WSM419

m Ensifer meliloti AK83 chr 2 Mesorhizobium japonicum MAFF 303099
m Clostridium tetani E88 Rhizobium etli CFN 42 pla p42a

Rhodopseudomonas palustris BisB18

Sinorhizobium medicae WSM419 pla pSMEDO3

Rhizobium leguminosarum

Sinorhizobium fredii NGR234 pla pNGR234b Sinorhizobium fredii NGR234

Rhodomicrobium vannielii ATCC 17100 Mesorhizobium opportunistum WSM2075
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Conclusions

We have achieved a protocol to evaluate
the levels of contamination in the sample
of sequence data, which can be applied to
any other projects.

This protocol will give us “candidate
contaminants” for future decision of the
sample.

Future Work

« Standardize the methods and create a manual
for contamination detection for the Heath Lab
data

* Implement the same method with other bacteria
or different data
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