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Larger relevance (part 1) CONTENT
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What | want to find out, is after continued Main Question
exposure to low level antibiotics, can these
organisms evolve full resistance?

I Ryan Johnson

THE MORGAN GROUP

How can we achieve both

Main Question

modularity and versatility

in a standard platform?

Esther Sim
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Main Question

zl Kaela Kuitchoua
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{ Main Question*
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Relevance
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Single Question

Hour Glass
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3-5 main points

Take-Home -
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Future Step
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Main What | want to find out, is after continued
Question exposure to low level antibiotics, can these
organisms evolve full resistance?
My plan is to use whole genome sequencing
Take-Home before and after antibiotic exposure in an
Message attempt to identify gene mutations.
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Main

. How can we achieve both modularity and versatility
Question

in a standard platform?

Take-Home Our 3D model both validates the platform and the
Message process for drug screening.

13
Main What is the relationship between brain
Question activation and a polygenic score for general
cognition in schizophrenia?
Take-Home There is a moderate positive relationship
Message between a polygenic score and brain
activation of 8%.
14
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Working Memory
Model

Phonological Loop

Central Visuo-spatial

Executive Sketchpad

_ : Function
Listening

Baddeley & Hitch 1976
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LEDGEF interacts with mRNA splicing factors and targets HIV-1 integration to highly spliced genes

Current model for HIV integration

[t P

1

HIV-1 integrase interacts the host chromatin factor
LEDGF, and thus targets actively transcribed genes.

Q1: However, we don’t know how LEDGF
recognizes chromatin?

Q2: Does HIV-1 prefer any specific set of genes like
cancer genes?

Q3: Are HIV-1 based vectors safe for gene therapy?

mRNA

Top 1000 targeted genes have 5 time
enrichment for cancer genes and these cancer
genes have average introns >15.

So it needs careful evaluation before using in
gene therapy.

F'S
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HIV-1 R?=0.97
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0 3 6 9 12 15
Number of introns

Genes with more intron (splicing) are highly
targeted by HIV-1

Average
integrations per kb
f=3
(=)}

Comparison of 10,000 Number of genes

human genes (RNAseq with change in
analysis) splicing

WT HEK293 vs. HEK293 4,305

with the full LEDGF deletion

WT HEK293 vs.HEK293 5,139
with just the deletion of

integrase binding domain

(IBD) of LEDGF

LEDGF (or IBD) affects splicing of 5000 genes and
interacts with 67 splicing factors.
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How are we engineering exosomes that will protect
hair cells from ototoxic drugs?
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Neuroimaging to Meaningful Mind Theories

Stimulus 1

Stimulus 2
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Urine-credible! Sustainable closed-loop fertilizer production

. 100

Donnan Dialysis
Natural phosphorus is limited

o
€
Toilet o i_ Exogenous Urine
i \ 8 r
- paana magnesium - | synthetic
. . § o~ M real
Micro-organisms g R
Dl £ g ]
- ) = =) ‘ i 5
o
£
& ~§ 5 4]
. N
Urine  — Salt solution 2
Flow Nitrogen Phosphorus £
25% Organic contaminantsD _E
50% £ 0
@
99% 75% .‘"“E“' Nitrogen Potassium Phosphorus
<1% 0% e

Domestic wastewater

J
Plant nutrients §||l| O other
|

O urine

v

Struvite

o

Proteins D

Anion exchange

e

" 4 Algal blooms x v s %@ ® @

1 ¥ ; “"‘f Nutrient-rich fertilizer
3 : ! of N
V- Utsav Shashvatt

23

“WE DON'T HAVE A CHOICE!": ,
| PRIVACY CONCERNS AMONG OLDER ADULTS
Hirak Ray | PhD Candidate | Human-Centered Cor

Which factors affect older adults’ privacy concerns when adopting new technology?

o0 webex zoom o

by CISCO

FINDINGS STEPS FORWARD

Do you use the waiting Use it? I don’t
room feature? even see it!
Ray N=2
8
| d what
How did you choose e whiterer
which tool to use? t
Ray N=2
8

comfortable in virtual If1 don't know Advocacy and Education
the doctor, | can’t
medical trust them. . : ~ ; -
ha N=2 “It is cumulative in its “An interactive training [session] with
¥ 8 relationship. Especially f someone who knew what they were talking

family. I’'m glad we have
Ray, H., Kuber, R. & Aviv, A. J. Investigating Older Adults’ Adoption and Usage of Online Conferencing Tools During
COVID-19 in 19th Web for All Conference (W4A 2022).
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META - Traffic Management based on Estimated Time of Arrival

0 Input: start point, destination, start time @ Internet of Things (loT) 9 Complete Traffic
Internet of Vehicles (loV)

Information:
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Why Knowing Healthy Controls Matters for Research

Name:

Gender:
Age:
Height(in): 69

ce: Caucasian
Weight(fb): 175

8st

231

269
151
587

\ Height(in): 69

-

Gender; Male
Age: 79 Race; Caucasian
Weight(lb): 175

Adriana Pavletic NIMH
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Why knowing healthy controls matters

Summary

Although healthy volunteers of ten serve as controls o primary par-

ticipants in neuroscience research, they are usually less rigorously.

screened than patients, which can have far-reaching implications.

for interpretation of stucy results. Although this issue has long.
q This

of

healthy volunteers s key for quality research.

A

controls with a level of care equal to that applied to patients and rec-

for research in psychiatry.? Although proposed almost three decades
ago, such studies remain rare in the research lteratre.

Consequently, the gap between the vetting of patients and HVs
continues.® In their 2009 analysis of 474 articles n Neuroimage,
Mazziotta et al reported that abaut 75% of human brain imaging
studies had relied on a self-report or made no mention of the meth-
ods used for screening of HVs.® Only 7% of studies verified their
controls'health status by performing a physical examination.”

As can be seen from the following examples, closer evaluation

breath,

came back surprsingly noral | suspected that s PFTs were flsely

that many HVs ‘healthy’ should
have been excluded.”*

79-year-
i

79-year-old women (Figure 1, left. Once the error was corrected his.

numbers changed, eg, 93 (Figure 1, left dropped to 76 (Figure 1, right).

‘The interpretation changed from ‘normal"to ‘restrctive pulmonary
- Gpaibid) o

past psychiatric, neurological or medical conditions, which were discov-
ered during in-person evaluations by physicians:* Their study had strin
Vs t s

In research, as in cinical practice, the results de-

pends on the characteristcs of the comparison group. For example,

In
recruited to serve as controls for patients with psychiatric and neu-
rological disorders or primary participants in studies of normal brain
anatomy and physiology.

the research study. The purpose of the elgibiity criteria s to assure
the validity of research and safety of participants. Although there
 cligibilty criteria for HVs in neuroscience re-

are no standa

arch

age27
various combinations of additional screenings, including a structured

cord review Toricology screen was positive n 6% (8/145) of our HVs.5

When developing an MRI atlas of a healthy human brain
Mazziotta et al excluded 48% (168/348) of self-reported HVs based
on findings during the History and physical examination.” Most of

Jogical abnormal

For practical reasons, the diagnosis of health is usually made by ex-
th
atric and substance use disorders, neurological disorders, sensory
deficits (eg, vision o hearing loss), brain injuries, brain infections and
medical conditions (such as hypertension) or medications (such as
psychotropic medications) that affect brain anatomy or function,
In additon to efgibility criteria, the characteristics of HVs also de-

As these examples demonstrate, volunteer-provided history is
often not sufficient to determine the eligibiity of HVs.** Volunteer-
provided history can be inaccurate for various reasons such as
nancial incentive or discomfort disclosing psychiatric disorder®
Additionally, some medical conditions that affect brain such as hy-
pertension are often asymptomatic.

What are the appropriate screening methods for HVs participat:

ing. However, patients,

outcome > For example, one multicentre comparison analys's found a

ingin

There are no studies specifically addressing the appropriate
screening methods in neuroscience research. Screening methods
should balance study risks, scientific aims, characteristics of the

ibly owing
of HVs The authors stressed the importance of screening healthy.

age) and resources. They should be carefully
chosen as, in addition to costs, there are risks associated with

3 Cln Proct 2019:00:13424.
hitps//dolorg/101111/ep 13424
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screening such as false positives creating anxiety and additional  Institutes of Health, the United States Department of Health and

testing” . or the United Stats

studies involving quantitative abiective measures should also use
abjective screening methods such as physical examination and
a toxicology screen. Objective methods of screening have been ~ DISCLOSURES

shown to uncaver not only medical but also psychiatric conditions  The author declares no conflict of interest.
(eg, eating disorders, signs of self-injurious behaviour, substance

use) not revealed in the psychiatric history and a structured clini- Adiiana |, Payetic
cal interview." ¢ Toxicology screening may have the added advan-

tageof Hvs

mental health studies.

participating in Mental Health, Office of the Cinical Director,
Bethesda, MD, USA

Although objective methods of screening increase the upfront Emal: pavetia@mailnihgov

cost, they are justified if they provide information that is important

for research integrity and participants’ safety.

ains that researchers, partic

oRrcID

eyt aye e anaenss i o resaurces oradesuatascraans - Adviana it Paiet B bt ored rg/o000-00017 5252937
ing of HVs. One solution may be to centralise the screening process
using a dedicated team of clinicians provided by the research insti
tution to establish a well-characterized graup of HVs available for
investigators to access for their protocols. Providing such a resource
has the potential to reduce the cost and improve the efficiency,
safety and quality of research.
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The issues/problems that | share

3 . with this audience are:
Pain Point

I work on:
| Why?
Rationale Within my work,
\\ P | focus on:
| —
?
MQ Why.

| want to know:
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Pain Point
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. Rationale

MQ

Antibiotic resistance

Mimicking the human
environment in models

Schizophrenia
is polygenic
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