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KEYNOTE SPEAKER 

 Linda C. DeVeaux, Ph.D.
New Mexico Institute of Mining and

Technology

"Never Give Up, Never Surrender"

Microorganisms are faced with an onslaught of environmental
challenges, whether it be attack by parasites or extreme environmental
conditions. Mechanisms to cope with these challenges are varied and

constantly evolving, as are the evolutionary pathways themselves.
When researching how these microorganisms are able to survive such

fierce challenges, we have been continually surprised. In this talk,
different challenges and the evolution of their coping mechanisms will

be presented. Directed evolution of the model Archaeon
Halobacterium salinarum has revealed a mechanism for radiation

resistance that is hiding in plain sight. Equally surprising, multi-drug
resistant Pseudomonas aeruginosa are not only resistant to numerous

antibiotics, but are also able to fight off bacteriophages. But the phages
are fighting back! The dynamic relationship between microbes and
their challenges offers a wealth of insight not only to the organisms

themselves, but to the world they inhabit.



SPEAKERS 

 Steven Harris, Ph.D.
Iowa State University, Department of Plant Pathology,

Entomology, and Microbiology 

"Extremotolerant fungi: where do
they live and how do they adapt?"

 
Extremotolerant fungi colonize niches that are generally inhospitable to most forms of
microbial life. These include the surfaces of rocks, semi-arid soils, as well as a variety of
man-made niches (e.g., buildings, statues, mine tailings, dishwashers). Regardless of the
phylogenetic clade to which they belong, extremotolerant fungi share a common set of
traits that are believed to support their adaptation to harsh environments. Examples
are the production of melanin, remarkably slow growth, simplified morphologies, and
the formation of transient mutualisms with autotrophs. Although our understanding of
the overall diversity of extremotolerant fungi is improving, we still know very little about
the genetic and molecular basis of these traits. My lab has employed genomic,
metagenomic, modeling, and genetic approaches to investigate the diversity of
extremotolerant fungi and the adaptations that enable their lifestyle. Our studies have
resulted in the identification of several novel species that belong to the order
Chaetothyriales. Deeper investigation of these extremotolerant fungi has revealed that;
(i) Exophiala viscosa possesses the unique capacity to excrete prodigious amounts of
DHN-melanin in a nutrient-dependent manner, (ii) Neophaeococcomyces “crusty”
harbors a bacterial symbiont (Methylobacterium) that may promote tripartite
mutualisms with algae by facilitating the production of phytohormones, and (iii)
Neosorocybe “lumpy” and “dopey” appear to define a basal clade of extremely slow
growing Chaetothyriales that share genomic features with the lichenized sister order
Verrucariales. Our results have expanded the known diversity of extremotolerant fungi
and have provided initial insight into the mechanisms that underlie their lifestyle. 
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Erwinia amylovora, a bacterial plant pathogen, causes the disease fire blight in
apple and pear trees. The bacterium forms biofilms, consisting mainly of
exopolysaccharides (EPSs), in the plant vascular tissue that contribute to the wilt
symptom of fire blight. The study showed that the nearly ubiquitous plasmid
pEA29 is essential for virulence and required for amylovoran, a major EPS,
production and biofilm formation. The regulation of amylovoran was found to be
dependent on the thiamine biosynthesis operon thiOSGF. We further revealed
that thiamine-mediated regulation of amylovoran is indirect, as deletion of thi
operon generated EPS that did not contain glucuronic acid, a key component of
amylovoran, while the transcriptional activity and RNA levels of the amylovoran
biosynthesis genes remain unchanged. Meanwhile, addition of exogenous
thiamine restored amylovoran production in the pEA29-cured E. amylovora. The
report proposed that the thiamine biosynthesis pathway enhances bacterial
respiration, providing energy requirements for amylovoran biosynthesis. Overall,
this study sheds light on the role of thiamine in amylovoran production and
biofilm formation in E. amylovora. 

Xiaochen Yuan, Ph.D.
Iowa State University, Department of Plant Pathology,

Entomology, and Microbiology 

"A plasmid-dependent thiamine
biosynthesis contributes to

exopolysaccharide production in
Erwinia amylovora?"
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 RNA guided site-specific nucleases, such as Cas9, are used for targeted
mutagenesis. Typically, the Cas9 enzyme and the guide RNAs are introduced into
a plant via transformation, and then, the regenerated plants and their progeny are
tested for the presence of insertions or deletions at the target site by cleavage
assays and sequencing. We are interested in using viruses as vectors to deliver
the gene editing reagents to overcome the plant transformation bottleneck. As a
first step toward virus-induced gene editing (VIGE) in monocots, we developed a
set of foxtail mosaic virus (FoMV) vectors that can be used for transient gene
expression and single guide RNA delivery for Cas9-mediated gene editing in
maize, Setaria viridis, and Nicotiana benthamiana. This was accomplished by
duplicating the FoMV capsid protein subgenomic promoter, abolishing the
unnecessary open reading frame 5A, and inserting a cloning site containing
unique restriction endonuclease cleavage sites immediately after the duplicated
promoter. In host plants expressing the Cas9 enzyme, single guide RNAs
expressed from the duplicated promoter mediated edits in the  N. benthamiana  
 Phytoene desaturase gene, the S. viridis Carbonic anhydrase 2 gene, and the
maize HKT1 gene encoding a potassium transporter. The efficiency of editing was
enhanced in the presence of synergistic viruses and a viral silencing suppressor.
This work demonstrates the feasibility of using FoMV for transient VIGE in
monocot plants expressing Cas9.  

Steve Whitham, Ph.D.
Iowa State University, Department of Plant Pathology,

Entomology, and Microbiology 

"Using plant viruses to deliver gene
editing reagents"
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 The maize rhizosphere microbiome is a complex and dynamic system that can significantly affect
plant growth and health. The inherent complexity of these microbial communities has hindered our
ability to understand how microbes interact with each other and plants. One approach to address
this is to use synthetic communities of reduced complexity to identify rules for these rhizosphere
interactions. We modeled and constructed the Maize Rhizosphere Synthetic community (MARSc)
from maize rhizosphere microbiomes sampled in Iowa soils, it currently consists of 31 species from
20 families. We are using this community to explore microbe-microbe and microbe-plant
interactions in the maize rhizosphere through various in vitro and in planta assays. One avenue of
interaction is through biofilm formation, encompassing the interactions between microbes in multi-
species biofilms and interactions between biofilms and plant roots. We are building a framework of
biofilm interactions by assaying members of MARSc for biofilm formation in increasingly complex
environments. We began with in vitro assays of individual members in standard culture media and
are progressing to a synthetic root medium that contains both root exudates and soil extract to test
for plant-microbe interactions influencing biofilm formation. In the future we will test for the
formation of multi-species biofilms, starting with pair-wise comparisons, to identify microbe-
microbe interactions. We have observed differences in biofilm formation when grown in media with
varying resources and we hypothesize that multi-species biofilms will also show different behaviours
based on resource availability. To further support this hypothesis, previous work with pair-wise
interactions revealed growth inhibition of one member by another was dominant under highly
competitive conditions, such as high-nutrient or low iron bioavailability, while growth promotion was
greater under low nutrient conditions. Our findings highlight that interactions amongst MARSc
members may be influenced by resource use and availability which then modulates competitive or
cooperative behaviors important for coexistence in a multi-species community. Going forward, we
will continue to use this community to continue exploring our main question of how interactions
between members modulate phenotypes relevant to rhizosphere assembly and maintenance. 
 

Ashley Paulsen
Iowa State University, Department of Plant Pathology,

Entomology, and Microbiology 

"Characterizing biofilm formation using a
synthetic community to identify rules

governing microbe-microbe interactions in
the maize rhizosphere "
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 Tardigrades are microscopic invertebrates that are known for surviving extreme
conditions, but other aspects of tardigrade biology such as their microbiota remain poorly
understood. In a recent study we determined that the microbiota of tardigrades found in
orchards was spatially and temporally variable. We also observed that one taxon belonging
to the bacterial genus Rickettsia was significantly associated with the tardigrade
microbiota. Members of Rickettsia are obligate endosymbionts of a broad range of
invertebrates, and some can manipulate their hosts’ reproduction causing altered
reproductive phenotypes such as parthenogenesis. Some tardigrade species are known to
reproduce via parthenogenesis, and therefore the presence of Rickettsia in the tardigrade
microbiota suggests that this phenomenon may be due to reproductive manipulation by
endosymbiotic bacteria. Here, we developed and implemented a fluorescence in situ 
 hybridization protocol to determine the presence of Rickettsia within tardigrades.
Epifluorescence microscopy examining tardigrades labelled with the probes RickB1
(targeting the genus Rickettsia) and Eub338 (targeting most bacteria) revealed
colocalization of the two probes within tardigrade tissues, indicating the presence of 
 Rickettsia. Additional experiments were performed in which tardigrades were labelled with
RickB1 and the antisense probe NonEUB (which does not bind to any bacteria) to
distinguish between false positive signals and genuine RickB1 localization. Using confocal
microscopy, tardigrades were observed with genuine RickB1 signals in their tissues,
providing further evidence for the presence of Rickettsia. In conclusion, we have generated
additional evidence that Rickettsia are tardigrade endosymbionts. Future research is
necessary to determine the role of these endosymbionts in tardigrade biology.   

Ben Tibbs-Cortes, Ph.D.
Iowa State University, Department of

Animal Science 

"FISHing for Rickettsia in tardigrades"
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  Microtubules (MTs) are essential, intrinsically dynamic cytoskeletal filaments, polymerized from
heterodimeric tubulin. Thousands of MTs can work collaboratively to accomplish complex functions like
cell division/migration and intracellular cargo transport, with a high degree of fidelity to ensure cell
viability and genome stability. Failure in spatiotemporal coordination of MTs can penalize processes like
mitosis/meiosis, oogenesis/oocyte maturation and embryo/neurodevelopment. But the mechanisms
coordinating the actions of many dynamic MTs to engineer complex cellular machines, or how subsets of
MTs faithfully cooperate within the overall network, remain largely unknown. Such mechanisms are
difficult to discern in complex cells, containing thousands of MTs. Using Saccharomyces cerevisiae, a
simple eukaryotic model with easily trackable astral MTs, we uncovered a novel phenomenon controlling
MT number inside the daughter cell, or bud, during mitosis. In anaphase cells with mispositioned spindles,
the entry/exit of MTs into the bud is regulated by the net MT occupancy status of the bud. This
phenomenon is independent of bud neck size, MT length, spindle’s distance from the bud neck or even
total number of spindles inside the cell. Utilizing live-cell epifluorescence imaging, we have uncovered
that highly conserved bud neck components and the plus-end directed, MT-depolymerizing motor,
kinesin-8/Kip3, potentially regulate MT entry/exit into the bud. Therefore, we propose a preliminary
model wherein controlling MT number inside the bud maximizes the efficiency of cell’s spindle
positioning mechanism. Elucidating these mechanisms represents a significant advance in understanding
how the actions of many dynamic MTs is coordinated to achieve diverse and complex cellular processes.

Abesh Bera Iowa State University, Department of Genetics,
Development, and Cell Biology  

"Differential regulation of astral microtubules in a shared cytoplasm"

 Each year, crop damage totaling hundreds of millions of dollars is due to soybean sudden death
syndrome (SDS), caused by the fungus Fusarium virguliforme (Fv). Many fungicides are ineffective
against SDS as Fv resides in the root system, and effective ones create an additional cost to growers.
The objective of this study was to research the effects of essential oils on the mycelial growth and spore
germination of Fv and assess their potential as an alternative tool to combat SDS. Potato dextrose agar
was amended with lemongrass, thyme, and clove leaf oil at concentrations ranging from 0-1% (v/v).
Mycelial growth inhibition was measured using a Petri dish assay and inhibition of Fv spore germination
was tested on cavity slides observed under the microscope. Lemongrass oil suppressed mycelial growth
at concentrations as low as 0.05%, and both thyme and clove leaf oil suppressed mycelial growth at a
concentration of 0.10%. Lemongrass oil was ineffective at preventing spore germination at all
concentrations tested, while thyme oil showed limited effectiveness with <65% germination at 0.08%.
Clove leaf oil was the most effective inhibitor of spore germination, with <2% germination at a
concentration of 0.08% and <20% germination at 0.07%. Our findings suggest that essential oils are
promising candidates for a new era of biofungicides to combat SDS and the economic losses sustained
by farmers each year, without the drawbacks posed by traditional fungicides. 
 

Alexandra Starkey Iowa State University, Department of Plant Pathology,
Entomology, and Microbiology  

"A New Generation of Fungicides: Testing the Efficacy of Essential Oils on the
Inhibition of Mycelial Growth and Spore Germination of Fusarium virguliforme"
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 The emergence and development of antimicrobial resistance (AMR) can occur through numerous
pathways. One pathway of interest is through animal production and specifically through manure
application. Past studies have shown that manure application distributes AMR indicators such as
antibiotics, antibiotic-resistant bacteria (ARBs), and antimicrobial resistance genes (ARGs) to soil and
water systems. Specific management practices may be implemented to reduce the transport of AMR in
these environments. In this study, we examine the impact of conservation practice 43 prairie STRIPS
(Science-based Trails of Rowcrops Integrated with Prairie Strips). Here, we expand the study of STRIPS to
its potential to remove AMR indicators and its potential uptake of AMR into the root endosphere. We
hypothesized that manure exposure will result in heightened AMR indicators in root endophyte bacteria
of STRIP plantings. Soil cores containing live vegetation were removed from a 7-year-old prairie STRIPS
planting. Three treatments were used to compare manure application to chemical fertilizer additions: a
dilute swine manure solution, a dilute solution of anaerobically digested swine manure, and a dilute
mineral-only solution. After manure treatment, bacterial endophytes were recovered from roots and
tested for phenotypic erythromycin (ERM) resistance and ERM resistance gene presence. Our results to
date suggest that manure exposure may not increase phenotypic ERM resistance in culturable root
endophytes of prairie STRIPS. This project uses phenotypic resistance and functional gene
characterization to add to the body of knowledge describing the impact of manure fertilization on
antimicrobial resistance in the environment. 
 
 

Grace Carey Iowa State University, Department of Agriculture and
Biosystems Engineering  

"Antimicrobial resistance indicators in root endophytes after manure fertilization"

 
LF82 is a strain of adherent, invasive Escherichia coli (AIEC) that is associated with inflammatory disease
in the human gut. This pathobiont possesses phenotypes that distinguish it from other E. coli strains,
including ampicillin resistance. We identified two distinct sequence changes within the ampC promoter
region that contribute to the drug resistance phenotype of LF82. In addition, we observed that the strain
encodes a rare variant of the housekeeping sigma factor 70 (σ70). The σ70 variant has an amino acid
change (D445V) in a highly conserved domain 2.4 of the protein, which is known to contact DNA
immediately upstream of the -10 promoter element. To determine the extent to which this σ70 variant
influences gene expression, we conducted global transcriptome analysis (RNA-seq) on an E. coli K-12
strain engineered to carry the rpoD allele. These studies revealed that the expression of several genes was
altered in the rpoD mutant. Interestingly, transcription of ampC was also increased, revealing a unique
mechanism for elevated drug resistance. Additional genetic analysis using both natural and synthetic E.
coli promoters with reporter genes encoding red fluorescent protein (rfp) and β-galactosidase (lacZ)
allowed us to identify specific bases within the ampC promoter that explain the altered expression level,
as well as to identify sequence features of other promoters influenced by the σ70 variant. Collectively,
these studies also suggest new insights into the evolution of this AIEC pathobiont. 

Sarah DeWolf Iowa State University, Department of Veterinary
Microbiology and Preventative Medicine  

"Genetic basis for ampicillin resistance and unique gene expression patterns  
of the Escherichia coli pathobiont strain LF82"
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 The multidrug efflux pump CmeABC confers resistance to various antibiotics in Campylobacter jejuni, a
leading foodborne pathogen and a serious antibiotic resistance threat to public health. Recently, a functionally
enhanced variant of CmeABC (named RE-CmeABC) has emerged, which empowers C. jejuni to be highly
resistant to multiple antimicrobial classes, including clinically important drugs such as fluoroquinolones and
macrolides. However, whether RE-CmeABC is widely distributed among C. jejuni isolates and what influences
its prevalence remain unknown. To answer these questions, we analyzed C. jejuni genome sequences
deposited in the NCBI Pathogen Detection database, and the RE-CmeABC encoding genes were found in C.
jejuni isolates derived from 17 countries across all the continents except for Antarctica. The RE-cmeABC-
positive strains were identified from multiple sources, including humans, dogs, chickens, and retail meat, and
most of them were from the U.K. (51.9%) and U.S. (26.8%). Notably, 63.8% of the RE-cmeABC-positive isolates
were associated with human campylobacteriosis cases. Genome-based sequence typing revealed that the
RE-CmeABC C. jejuni isolates belonged to 187 known sequence types (STs), among which ST573 and ST2109
were the predominant ones. ST573 was primarily from the U.K., while ST2109 was only found in the U.S. The
presence of RE-CmeABC in diverse genotypes suggests that it may be horizontally transferable between
different C. jejuni genotypes and strains. To affirm this hypothesis, in vitro co-culture experiments were
performed between RE-CmeABC-positive C. jejuni (ST2109) and C. jejuni strains with a typical cmeABC (ST43
and ST939). The results indicated that RE-cmeABC transferred to the recipient strains via natural
transformation at a frequency of ~10-5. The transfer was confirmed by both phenotypic and genotypic assays.
Together, our results demonstrated that RE-CmeABC is horizontally transferable among Campylobacter
strains of different genetic backgrounds, which may have contributed to its increasing prevalence in C. jejuni
on a global scale.  
 

Ashenafi Beyi Iowa State University, Department of Veterinary
Microbiology and Preventative Medicine  

"Worldwide distribution and horizontal spread of a highly potent multidrug efflux
pump in Campylobacter"

 
This study aimed to describe the secondary effect of rabbit gastrointestinal stasis (RGIS) on the fecal
microbiota of pet rabbits. Fecal samples from rabbits displaying one of three different health outcomes were
obtained and the symptomology of the rabbits were recorded along with any medical intervention that took
place. The three health outcomes were as follows: 1) Healthy rabbits (Healthy), 2) Rabbits that displayed
symptoms of RGIS, were treated, and recovered (RGIS-A), 3) Rabbits that displayed severe symptoms of RGIS
and were euthanized (RGIS-D). The fecal samples were analyzed using next-generation 16S rRNA and 18S rRNA
amplicon sequencing. Our 18S rRNA amplicon dataset revealed that the yeast Cyniclomyces guttulatus made
up over 90% of the sequences. Cyniclomyces guttulatus is a known yeast symbiont of domestic rabbits. In
this dataset only four operational taxonomic units (OTUs) were trending towards having significantly different
relative abundances (P < 0.05, FDR < 0.1) between the Healthy and RGIS-A rabbits. In the 16S rRNA amplicon
dataset there was no difference between health outcomes on an OTU level. Overall, the health status of the
animal had a negligible effect on the community composition (Bray-Curtis) or the community structure (Alpha
Diversity) of the samples, suggesting RGIS has little to no effect on the fecal microbiota. 
 

Faith Rahic-Seggerman Iowa State University,
Department of Animal Science  

"Effect of Rabbit Gastrointestinal Stasis on the Fecal Microbiota of
Pet Rabbits (Oryctolagus cuniculus)"
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 Macrophomina phaseolina is a widespread fungal plant pathogen that can infect over five hundred plant species,
many of which are important food and fiber crops. M. phaseolina prefers hot, dry growing conditions, with most crop
infections observed during droughts. Due to this, many researchers believe that cases of M. phaseolina may increase
as climate change continues to affect growing seasons worldwide. Furthermore, there are no commonly available
fungicides to use against M. phaseolina, thus increasing the risks posed by the pathogen as there is little means to
prevent or control it. In this experiment, twenty local isolates of M. phaseolina were grown at 30°C, 34°C, 38°C, and
42°C. Three isolates were then chosen for preliminary bioactive compound testing against 400 known compounds
using the Pandemic Response Box. Results showed that for most isolates, growth rate was highest at 34°C on all
media types tested, and growth decreased at higher temperatures. However, some isolates grew better as
temperature increased up to 38°C, showing heightened heat resistance. This indicates that there may be genetic
variation between geographically close isolates, thus indicating need for further research into the genetic basis for
heat resistance within M. phaseolina. Results from the bioactive compound testing showed several fungicidal agents
that successfully reduced M. phaseolina’s growth by over 85% compared with the control; additionally, some
compounds were found to have varying rates of effectiveness depending on the isolate tested. These results give
insight into the types of bioactive compounds that could be used commercially against M. phaseolina.  

 

Katie Allgaier Iowa State University, Department of Plant Pathology,
Entomology, and Microbiology 

"Impacts of Heat and Bioactive Compounds on the Growth of Plant Pathogen
Macrophomina phaseolina"

Campylobacter jejuni sheep abortion clone, represented by isolate IA3902, is responsible for the majority of sheep abortions
caused by Campylobacter spp. within the U.S., and has been linked to human gastrointestinal disease outbreaks. Small RNAs
(sRNAs) have been demonstrated to be transcribed by C. jejuni, however, characterization of their functional roles has been
slow. Previous work in our lab has indicated that sRNAs CjNC110 and CjNC140 are critical for in vivo chicken colonization by C.
jejuni, and that transcripts associated with the iron response are differentially expressed in the absence of these sRNAs. Here
we investigated the iron responsiveness of both CjNC110 and CjNC140 and explore their role in iron homeostasis. Phenotype
assays were conducted under iron limited, iron replete, and standard MH conditions using wild-type (WT), ΔCjNC140,
ΔCjNC110, and respective complements. Growth curves indicated that CjNC140 and CjNC110 are required to balance iron
uptake, utilization, and the oxidative stress response, as growth was significantly hindered when comparing both mutants to
WT under iron-limited and iron-replete conditions. To reveal the responsiveness of CjNC140 and CjNC110 to the
environmental cue of iron, northern blotting was performed under iron limited and replete conditions. The northern blots
confirmed both small RNAs are iron responsive, as their expression is significantly increased in the iron-replete condition
during log phase of growth. To simulate the host environment, RNAseq was used to reveal the transcriptome of IA3902 under
limited and replete iron conditions. Comparison of the transcriptome of WT, ΔCjNC110, and ΔCjNC140 revealed differential
expression of gene products associated with the oxidative stress response, iron acquisition, methionine metabolism, and
flagella. To further explore the oxidative stress response hydrogen peroxide sensitivity assays supplemented with or without
iron were performed. When compared to WT, ΔCjNC140 had significantly decreased sensitivity to hydrogen peroxide for
each condition tested. ΔCjNC110 was similar to WT in the iron replete condition, and significantly decreased sensitivity in the
iron limited condition; suggesting CjNC110 modulates the oxidative stress response under low iron conditions.  These results
indicate CjNC140 and CjNC110 are iron responsive and interact with gene products associated with iron and methionine
metabolism, oxidative stress response, and likely result in modulation of colonization of C. jejuni IA3902 in hosts. 
 

Brandon Ruddell Iowa State University, Department of Veterinary
Diagnostic and Production Animal Medicine  

"Small RNAs CjNC140 and CjNC110 are iron-responsive and modulate iron
homeostasis properties of Campylobacter jejuni"
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 Our goal is to understand the processes contributing to microbiome assembly and maintenance in a dynamic
environment, the maize rhizosphere. Our approach is to use CRISPR interference (CRISPRi) to identify genes that
are essential to fitness of Pseudomonas putida KT2442 in the rhizosphere in the presence/absence of one or
more cohabitating bacteria (a microbiome). We created a synthetic maize rhizosphere community (SynCom)
that reflects maize rhizosphere bacterial communities in Iowa soils. This SynCom was used to develop an
interaction network to identify bacteria whose growth or behavior is stimulated by P. putida or vice versa. A
CRISPRi system was developed with constitutive promoters of varying strength controlling expression of sgRNAs
and an inducible nuclease-deactivated variant of Streptococcus pyogenes Cas9 (dCas9) is incorporated into a
neutral site on the chromosome. We have experimentally validated our CRISPRi system using an arabinose- and
IPTG-inducible dCas9 systems, each of which were tested with an essential gene (ftsZ, used in cell division) and
a non-essential gene (pvdH, required for pyoverdine expression). Importantly, we show that CRISPRi is functional
in the maize rhizosphere both when dCas9 is expressed during the onset of P. putida root colonization and when
dCas9 is expressed after P. putida has colonized the root. Additionally, CRISPRi of pvdH alters interaction
patterns between P. putida and other members of this community. These results provide the foundation on
which to use CRISPRi-seq to identify P. putida genes that contribute to microbiome assembly and maintenance
in the maize rhizosphere by iteratively increasing community complexity.
 

Marissa Roghair Stroud Iowa State University, Department of Plant
Pathology, Entomology, and Microbiology   

"CRISPRi to identify Pseudomonas putida gene networks essential for rhizosphere
microbiome assembly"

 
Segmented filamentous bacteria (SFB) are keystone species in the maturation of the gut immune system during
the early life of humans, mice, and chickens. Our lab has demonstrated the ability to isolate and introduce SFB to
chickens after hatch to increase early SFB gut colonization, which increases immune maturation and resistance to
bacteria, like Salmonella. The objective of this study was to demonstrate the ability of SFB treatment to reduce
Enterobacteriaceae and Salmonella colonization in layer hens in vivo. One-day-old specific pathogen-free layers  
 (n = 12 per group) were treated with either PBS (CON) or SFB orally. At 4 days post-inoculation, both CON and SFB
groups were orally challenged with Salmonella Typhimurium. Feces were examined for total Enterobacteriaceae and
Salmonella from all birds at 3, 6, and 10 days post-challenge (dpc). At 14 dpc, all birds were euthanized, total
Enterobacteriaceae and Salmonella levels were examined in the ileum, cecum, and spleen, and levels of SFB were
determined from ilea scrapings via microscopy and qPCR. No significant difference in weight gain was observed
between groups at any timepoint. At 6 and 10 dpc, a significant decrease in total Enterobacteriaceae was observed
in feces of the SFB group. At necropsy, the level of SFB was significantly higher in the SFB group than in the CON,
while a significant decrease in total Enterobacteriaceae and Salmonella was observed in the ceca of the SFB group.
The introduction of SFB at hatch as a prophylactic treatment may benefit commercial partners as well as
consumers by reducing the incidence of Enterobacteriaceae in food animals. Reduction of these bacteria in animals
would in turn, increase animal health, productivity, and safety for consumers. Ongoing studies are optimizing the
treatment for poultry industry applications. 
 

Jared Meinen-Jochum Iowa State University, Department of
Food Science and Human Nutrition  

"Segmented filamentous bacteria reduce Salmonella infection
and total Enterobacteriaceae in vivo"
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The interaction of intestinal intraepithelial T cells (IETs) and the microbiota is thought to play an important role in
shaping gut development. We describe corresponding changes in the gut microbiome and IETs in post-weaning
piglets on different diets to further characterize the relationship between the microbiota and host immunity. 
 
Thirty-two freshly weaned nursery pigs were fed a diet with or without carbadox (50 g/ton) and necropsies
were performed at 14 or 28 days post-weaning (dpw). We conducted 16S rRNA gene sequencing of cecal
contents and mucosal swabs of the ileum, jejunum, and cecum. Epithelial-enriched cell fractions were isolated
from the same tissues, and flow cytometry was used to evaluate T cell populations and their activation states. 
 
There was no significant effect of carbadox on the microbiome of similarly aged pigs. Rather, a shift was
detected between 14 and 28 dpw, and the shift was larger in pigs receiving carbadox. IET community structure
significantly differed by intestinal location and time, but a treatment effect was detected only in the jejunum at
14 dpw. Considering samples across all treatments and intestinal locations, amplicon sequence variants of
Lachnospiraceae and Akkermansia were positively correlated with a subset of CD27- effector-like CD2+CD8a+
gamma-delta (gd) and CD4-CD8a+CD8b+ alpha-beta (ab) IETs and negatively correlated with less terminally
differentiated CD27+CD2+CD8a- gd T cells. Clostridium, Fusobacterium, and Leptotrichia had an opposite
pattern of correlation with the same IETs. Findings suggest association of CD27- effector-like gd and CD8ab IETs
with microbes linked to gut health, while less terminally differentiated gd IETs may be associated with bacteria
commonly linked to disease. 
 
We identified disparate changes in the gut microbial and IET community structures associated with age and in-
feed carbadox. Multivariate models for integrating datasets hold promise for clarifying relationships between the
microbiota and IETs, which could be useful in developing strategies to improve swine production and health. 

 

Hannah R. Watkins Iowa State University, Department of Veterinary
Microbiology and Preventative Medicine   

"The impact of carbadox on the swine intestinal microbiota and
intraepithelial T cell populations post-weaning"
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