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support for dissemination/implementation functions, cross-institutional collaboration/networking, and leadership composition. RESULTS/ANTICIPATED
RESULTS: In total, 52% of hubs will renew under the new PAR in the next few
years, providing an incentive to demonstrate dissemination capacity (although
hubs will likely lag in operationalizing these activities until they are funded). A
third of hubs (34%) represent more than one academic/research institution, and
almost 80% of hubs have more than one clinical afﬁliate. To accommodate these
different levels of institutional complexity, broad diffusion will require multimodal, locally adapted dissemination efforts. Only 25% of hubs have capacity to
undertake additional dissemination activities, and only 27% provide formal D&I
support, suggesting that additional capacity/support will be needed to
operationalize the CTSA dissemination mission. In total, 30% of hubs participate
in cross-institutional collaboration/networking, so many may not have existing
norms/tools supporting inter-institutional collaboration, but 77% include
leadership from outside the School of Medicine, facilitating effective intrainstitutional dissemination. DISCUSSION/SIGNIFICANCE OF IMPACT: Understanding more about CTSA hubs as both adopters and transmitters of
innovation can facilitate strategic use of these sites as a built-in dissemination
network to amplify the reach and impact of clinical innovation and improve
population health. Based on this initial analysis, the CTSA network does not
appear to be fully primed for broad, rapid dissemination of innovation across its
sites. In-depth interviews are being conducted to investigate CTSA hubs’
perceptions of their dissemination capacity and roles as adopters and
transmitters of innovation.

that reovirus reassortants are present in humans. Work done both in vitro
and in mouse models indicates that reassortment happens at high frequencies.
Additionally, one speciﬁc reassortant commonly propogates in mice due to an
enhanced cellular attachment phenotype. Therefore, we predict that this
reassortant also commonly emerges after coinfection and reassortment in
humans. DISCUSSION/SIGNIFICANCE OF IMPACT: Segmented viruses,
such as inﬂuenza and rotavirus, are important human pathogens. Viral
reassortment poses a unique threat to humans, as it enables new viruses to
emerge and cause pandemics or epidemics. However, little is known about
what factors promote viral reassortment. This study will provide insight into a
novel mechanism of segmented virus evolution.
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OBJECTIVES/SPECIFIC AIMS: The overall goal is to determine if intestinal
commensal bacteria play a role in enteric virus evolution. We will use reovirus,
an enteric segmented virus, to investigate speciﬁc goals. First, we will determine if
speciﬁc bacterial species enhance the coinfection frequency of 2 separate strains of
reovirus. Second, we will determine if the presence/absence of different bacterial
species in the microbiota of mice results in different reovirus reassortment frequencies.
Finally, we will discover if reassortant reovirus is present in human populations.
METHODS/STUDY POPULATION: My ﬁrst goal is to determine if speciﬁc bacterial
species enhance the coinfection frequency of 2 strains of reovirus. In our lab, we have a
panel of commensal intestinal bacterial strains, as well as a number of lab adapted
bacterial strains. We will use this panel of bacteria to determine if reovirus binds to
different species of bacteria using a binding assay involving radiolabeled virus.
Additionally, we will determine if speciﬁc species of bacteria alter the coinfection
frequency through a Flow cytometry based assay. This will involve mixing virus with
bacteria, infecting cells in culture, and straining for reovirus proteins for ﬂow
cytometry. Our second goal is to determine if speciﬁc bacteria promote reassortment
of reovirus in a mouse model of infection. To do this, we will use gnotobiotic
techniques to create mice harboring different intestinal bacteria populations. Mice will
be infected with 2 strains of reovirus, and then feces and organs will be collected.
Progeny virus will be subjected to a plaque assay on 2 different types of cells. The ﬁrst
type of cells will be normal cells in culture in which all viable viruses will form plaques.
The second will be a cell line that stably expresses siRNAs against speciﬁc reovirus
segments in which only speciﬁc reassortants will form plaques. These 2 plaque assays
will be used to quantify the total number of viruses present and the total number of
reassortant viruses present. Additionally, SDS-PAGE and RT-PCR will be used to
conﬁrm reassortants. Our third goal is to determine if reassortant reovirus is present
in infected humans. To do this, I will obtain feces from reovirus-infected children and
isolate reovirus. One speciﬁc reovirus reassortant is known to propogate in dualinfected mice. I will use the plaque assay technique to determine if this reassortant is
also present in humans. To determine if other reassortants are present, I will
use RT-PCR and SDS-PAGE. RESULTS/ANTICIPATED RESULTS: Based on
previous studies with other enteric viruses, we suspect that speciﬁc bacterial
species bind reovirus strains with different efﬁciencies. It is likely that a
number of bacterial species will promote coinfection. The bacterial strains
that binds both reovirus strains at a high efﬁciency will likely enhance
coinfection by the greatest amount. It is likely that mice harboring different
bacterial populations will produce different reovirus reassortment frequencies. We predict that bacteria that enhance reovirus coinfection in vitro
should also enhance reovirus reassortment in our mouse model. Therefore,
mice speciﬁcally lacking bacteria that promote coinfection should have
signiﬁcantly lower amounts of reassortant reovirus. It will be important to
control for the overall amount of replication within mice with different
microbiotas, as this will affect the basal reassortment frequency. We suspect

OBJECTIVES/SPECIFIC AIMS: Rodent models can be used to study neonatal
abstinence syndrome (NAS), but the applicability of ﬁndings from the models to
NAS in humans is not well understood. The objective of this study was to
develop a rat model of norbuprenorphine-induced NAS and validate its
translational value by comparing blood concentrations in the
norbuprenorphine-treated pregnant rat to those previously reported in
pregnant women undergoing buprenorphine treatment. METHODS/STUDY
POPULATION: Pregnant Long-Evans rats were implanted with 14-day osmotic
minipumps containing vehicle, morphine (positive control), or norbuprenorphine
(0.3–3 mg/kg/d) on gestation day 9. Within 12 hours of delivery, pups were tested
for spontaneous or precipitated opioid withdrawal by injecting them with saline
(10 mL/kg, i.p.) or naltrexone (1 or 10 mg/kg, i.p), respectively, and observing
them for well-validated neonatal withdrawal signs. Blood was sampled via
indwelling jugular catheters from a subset of norbuprenorphine-treated dams on
gestation day 8, 10, 13, 17, and 20. Norbuprenorphine concentrations in whole
blood samples were quantiﬁed using LC/MS/MS. RESULTS/ANTICIPATED
RESULTS: Blood concentrations of norbuprenorphine in rats exposed to 1–
3 mg/kg/d of norbuprenorphine were similar to levels previously reported in
pregnant women undergoing buprenorphine treatment. Pups born to dams
treated with these doses exhibited robust withdrawal signs. Blood concentrations
of norbuprenorphine decreased across gestation, which is similar to previous
reports in humans. DISCUSSION/SIGNIFICANCE OF IMPACT: These results
suggest that dosing dams with 1–3 mg/kg/day norbuprenorphine produces
maternal blood concentrations and withdrawal severity similar to those
previously reported in humans. This provides evidence that, at these doses, this
model is useful for testing hypotheses about norbuprenorphine that are
applicable to NAS in humans.
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OBJECTIVES/SPECIFIC AIMS: The goals of this study are to develop a humanbased screening assay for testing individual drug reactions and investigate the
mechanism underlying susceptibility to develop diLQT. METHODS/STUDY
POPULATION: We derived iPSC-CMs from 10 subjects with a high sensitivity
to Sotalol (high-S group) and 10 subjects with no changes in QT interval after
administration of the same drug (low-S group). Multielectrode array (MEA) was
used to measure ﬁeld potential duration, a surrogate to the QT interval in the
electrocardiogram, in iPSC-CMs under basal conditions and in response to
increasing concentrations of Sotalol. Transcriptomic proﬁling of iPSC-CMs
from high-S Versus low-S groups was performed using RNA-sequencing. A
parameter sensitivity analysis was performed on the Paci et al. iPSC-CM
mathematical model to further support the lead hits identiﬁed via RNAsequencing. RESULTS/ANTICIPATED RESULTS: Cardiac differentiation
resulted in the generation of iPSC-CMs with appropriate cardiac channel
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