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ABSTRACT IMPACT: The Bench Tutorials Program is an independent
study course in biomedical research in which high school students are
pairedwithgraduateandpost-doctoral studentsduring theacademicyear.
The purpose is to enhance the rigor of high school science education and
build the pipeline of tomorrow’s researchers. OBJECTIVES/GOALS: The
Bench Tutorials Program: ο Proficiency in research design, implementa-
tion, and presentation; ο Acquisition of hands-on laboratory skills; ο
Increase in scientific literacy; ο Increase in analytical skills and critical
thinking; οCareer in science; οBuild the pipeline of tomorrow’s biomedi-
calresearchersMETHODS/STUDYPOPULATION:HighSchoolseniors
are paired with graduate and postdocmentors through amatching proc-
ess. Students spend approximately four hours/week in supervised instruc-
tion and research fromaparticipating laboratory in addition to classroom
experience at theirHigh School.Mentors design research projects relating
to the larger research framework of their laboratories. In light of COVID-
19,approacheshavebeenadjusted tomaintain theprogramsafely through
a hybrid method of using the high school lab for hands-on learning and
throughtheuseofGo-Pros ’s toenableourmentors tovideoandnarrateas
theyconductexperiments intheirownlabstoteachtheirmenteesscientific
methods and processes. RESULTS/ANTICIPATED RESULTS: Since
inception, more than 400 students and mentors have participated in
the Bench Tutorial’s program. This year we found a way to continue
theprogramunderCOVID-19restraintswithoutputtinganyoneinharms
way. Go-Pros have been essential for our program tomaintain continuity
for high school students who receive academic credit for this course. This
program is alsooneof few inwhichourgraduate students have theoppor-
tunity to serve asmentors in the scientific setting.UsingGo-Pro’swill also
enableus toprovide teachingvideosonline forotheracademic institutions,
so even in the absence of COVID-19 in the future, the continued use of
these devices will still be of great value. DISCUSSION/SIGNIFICANCE
OF FINDINGS: High school students are afforded the ability to work
on cutting edge research projects alongside graduate students and post-
docs, who are afforded the chance to mentor and teach. Due to the
COVID-19 pandemic, we have successfully adjusted our methods for
teaching through the use of Go-Pro technology.
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DNA-PK(cs) Regulates Stability of Egr1 During T Cell
Activation
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ABSTRACT IMPACT: This work provides supporting evidence for
the development of a novel immunosuppression therapy for

transplant patients. OBJECTIVES/GOALS: Our laboratory reported
that inhibition of the kinase DNA-PK(cs) in mice delays allogeneic
graft rejection in part by mitigating the induction of certain cyto-
kines. We hypothesized that this was due to an inhibition of intra-
cellular signaling programs in T cells and designed studies to identify
the mechanism(s) by which this occurs. METHODS/STUDY
POPULATION: The immortalized Jurkat T cell line was used to
evaluate the effect of the DNA-PK(cs) inhibitor NU7441 on T cell
activation by PMA/Ionomycin or PMA/PHA. Mouse primary sple-
nocytes also were used to demonstrate the universality and reproduc-
ibility of our observations. Initially, protein mass spectrometry of
lysates from untreated and NU7441-treated Jurkat cells identified
proteins of interest regulated by DNA-PK(cs) that play a role in T
cell activation and cytokine production. CRISPR genome editing
was used to validate a potential downstream target of DNA-
PK(cs). Western blot, ELISA, and flow cytometry were used to docu-
ment changes in protein levels with respect to treatments. RESULTS/
ANTICIPATEDRESULTS:We observed that expression of the tran-
scription factor Egr1 was highly induced after activation but attenu-
ated after treatment with NU7441 in both Jurkat T cells and mouse
splenocytes. Phosphorylated serine 301 of Egr1 was identified by
mass spectrometry in stimulated cells and fits the kinase consensus
sequence for DNA-PK(cs). Both an endogenous CRISPR-generated
serine 301 to alanine mutant and expression of a plasmid-based
S301A mutant resulted in an unstable form of Egr1 that was barely
detectable. In contrast, expression of either a S301 to D or E
phospho-mimetic mutant resulted in a stable form of the protein
detectable by Western blot. Further evaluation of these mutants
and Egr1 phosphorylation is underway to determine the mechanism
by which DNA-PK(cs) kinase regulates protein stability.
DISCUSSION/SIGNIFICANCE OF FINDINGS: We previously
reported a role for DNA-PK(cs) in immunomodulation. We now
have evidence that this occurs in part through stabilization of
Egr1. We believe this novel finding will lead to uncovering a broader
role for DNA-PK(cs) as a mediator of protein stability in T cells and
provide support for targeting DNA-PK(cs) in immunosuppression
therapy.
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ABSTRACT IMPACT: Circadian disruption is known to cause sig-
nificant human pathology but has not been evaluated in pancreas
cancer carcinogenesis; through understanding how disruption of cir-
cadian rhythms can lead to pancreas cancer development and spread,
preventive and therapeutic strategies can be devised. OBJECTIVES/
GOALS: Pancreatic ductal adenocarcinoma (PDAC) is a lethal
cancer due to early spread and poor response to therapy.
Identifying factors driving PDAC growth could lead to new thera-
peutic strategies. Thus, we evaluated the extent to which circadian
rhythm disruption, a factor strongly associated with cancer forma-
tion, contributes to PDAC pathogenesis. METHODS/STUDY
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