)
=
(7o)
o=
Lkl
=
-_—
—
-_—
(=)
[ T—
(Je]
()
(a'a)




1| Letter from the Director

2 | From the Associate Directors
3| Highlights of FY2023

4 | Mission Statement & Strategic Plan
1| Research Spotlights

14 | Leadership & Staff

16 | Faculty

22 | Distinguished Fellows

24 | Achievements & Awards

26 | Events

30 | Research Projects

32 | Publications

50 | Facilities & Equipment

53 | Looking Ahead

Boston University

Center for Systems Neuroscience

Annual Report

2023

Research Spotlights

Robert Reinhart

Can Electrical
Stimulation
Improve Memory in
Old Age?

Chantal Stern

On the Frontiers
of Cognitive
Neuroimaging
Research

Emily Stephen
How Does

a Statistics : ke
Professor Mag the =
Human Brain’ v :

Front cover photo: This 3D representation of neural interactions
in the subgenual cingulate cortex was reconstructed using
high-throughput electron microscopy; Source: “Serial Prefrontal
Pathways Are Positioned to Balance Cognition and Emotion

in Primates.” J Neuroscience 2020 Oct 21;40(43):8306-8328.
doi: 10.1523/JNEUROSCI.0860-20.2020. Epub 2020 Sep 28.
The image was developed by Research Fellow Jess Holz and
Postdoctoral Associate Mary Kate Joyce, PhD, in the Neural
Systems Laboratory led by Professor Helen Barbas, and won
first prize in the 2022 Boston University Research Photo Contest
(Category: Research Imaging).

LETTER FROM THE DIRECTOR

WELCOME TO THE ANNUAL REPORT of the Boston University Center for
Systems Neuroscience (CSN). Our center brings together investigators from
multiple different departments at Boston University on both the Charles River
Campus and the School of Medicine, facilitating discoveries in neuroscience
based on innovative interdisciplinary interactions.

The Center builds on important successes of systems neuroscience at Boston
University to foster collaborations and enhance recruitment of new researchers.
The Center for Systems Neuroscience has supported and participated in

hiring of many vibrant new junior faculty members. In addition, to support
development of innovative new techniques at Boston University, the CSN
executive committee selects CSN Distinguished post-doctoral fellows supported
by Center funding. These CSN fellows work with a range of junior faculty in
departments including Biology, Psychological and Brain Sciences, Biomedical
Engineering and Anatomy and Neurobiology.

The Center for Systems Neuroscience has played an active role in obtaining
and administering large scale grant support, including Office of Naval Research
MURI awards for interdisciplinary projects as well as ONR DURIP grants
associated with those projects, as well as participating in additional multi-
investigator grant applications and training grant applications. The Center has
done extensive work to publicize neuroscience at Boston University with an
official CSN twitter account with over 1440 followers (@buCSNneuro) and a
Center Director account with over 2400 followers (@HasselmoMichael).

The Center for Systems Neuroscience brings together researchers in numerous
events described in detail in this annual report. These events include a
lunchtime series of hybrid and in-person seminars that bring together 60-240
attendees for each seminar. The Center also organized a symposium on October
3-4, 2022 on Engineering the Brain for Discovery and Clinical Applications, that
brought together researchers from CSN and the Biological Design Center in the
Kilachand building.

The information in this annual report illustrates the successes of the faculty
affiliated with the Boston University Center for Systems Neuroscience. We
appreciate the support of the Boston University administration, and in particular
the support of Vice President and Associate Provost for Research Gloria Waters.

Prof. Michael Hasselmo
Director
BU Center for Systems Neuroscience

dd oo

“The Center builds
on important
SUCCESSes

of systems
neuroscience at
Boston University
to foster
collaborations

and enhance
recruitment of new
researchers.”
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AS ASSOCIATE DIRECTOR, I FOCUSED on the
development and submission of grant applications targeting
research and training in computational neuroscience:

1) A joint DMS/NIGMS proposal to develop a new
mathematical theory for the organization of brain rhythms
and their interactions (with CSN members Profs. Nancy
Kopell and Uri Eden, and collaborators at MGH /Harvard
Medical School; Total Funds Requested: $1,199,508).

2) An NIH RO1 proposal to characterize the pathological and
physiological rhythms associated with human epilepsy (with
CSN member Prof. Uri Eden and collaborators at MGH/
Harvard Medical School and Columbia University; Total
Funds Requested $4,344,717).

3) An NIH T90/R90 training grant (Total Funds Requested:
$3,181,801). If successful, this award will support 6 graduate
students and 6 undergraduate students pursuing research
in computational neuroscience. I served as the lead
program director, responsible for proposal development
and submission, with co-directors Profs. Mike Hasselmo
and Uri Eden. In addition to the three program directors,
the proposed training faculty include 18 other CSN
members, from multiple departments across the University
(Mathematics & Statistics, PBS, BME, Biology, Sargent
College, and the School of Medicine).

4) We also resubmitted an NIH UES to develop online
resources for the rigorous analysis of neural data (with CSN
member Prof. Uri Eden, Total Funds Requested: $269,340).
We note that funding decisions for all proposals are still
pending.

Through these efforts, we have continued to grow
computational neuroscience within the CSN and BU. The
training grant proposal represents significant efforts

from many CSN faculty - and the Associate Provost for
Research, Gloria Waters - to strengthen our computational
neuroscience training program. I expect that, through our
many collaborative efforts within CSN, we will continue to
establish BU as a leader in the field.

Prof. Mark Kramer
Associate Director
BU Center for Systems Neuroscience

2 | BOSTON UNIVERSITY CENTER FOR SYSTEMS NEUROSCIENCE

IN MY ROLE AS ASSOCIATE DIRECTOR, [ participated in
a range of activities for supporting grant applications and
outreach for neuroscience at Boston University. I chaired
the successful NeuroBoston meeting that was held in the
Kilachand building on Nov. 14, 2022, attracting nearly 150
neuroscientists from several schools across the Northeast. I
served as the President of the International and Behavioural
Neural Genetics Society, and served on the Executive
Committee and Program Committee to organize the 2023
Genes, Brain and Behavior meeting in Galway, Ireland,
attracting over 120 attendees.

I continued to participate in ongoing interdisciplinary grants
including work with Dr. Kantak on the recently awarded
UO01DA055299 on the genetic basis of premorbid risk trait
and cocaine addiction traits in rats, and am serving as a
co-sponsor for post-doctoral fellows and a committee
member for multiple graduate students.

As a longstanding faculty member of the DEIJ Committee
for the Graduate Program for Neuroscience since 2020, 1
co-organized a symposium in March 2023 on “Equitable
Approaches to Understanding Genes and Environment in
Brain Health and Disease,” with speakers including Dr. Alicia
Martin (Harvard), Dr. Shoumita Gupta (Boston University),
Dr. E. Kate Webb (McLean Hospital, Harvard), and Dr.
Danielle Dick (Rutgers). The event included a pre-meeting
dinner with speakers and students.

I represented the CSN at the recent NIHNIDA Genetics

and Epigenetics Cross-Cutting Research Team (GECCRT)
meeting at the NIDA headquarters in Bethesda, MD and I
will be giving a talk at the upcoming International Behavioral
Neuroscience Society (IBNS).

With sadness I announce that I am stepping down from
my position as Associate Director of the CSN for the BU
Med campus as I will be moving my lab to Northeastern
University in the fall of 2023. It has been an honor and a
pleasure serving and representing the interests of the CSN
on the MED campus since 2021. [ wish the Center all the
continued success!

& L

Prof. Camron Bryant
Associate Director
1 BU Center for Systems Neuroscience

HIGHLIGHTS OF FY2023

Ongoing support and participation in meetings and reviews
of ONR MURI grant NO0OO14-19-1-2571 obtained by Center
members Profs. Yannis Paschalidis, Michael Hasselmo,
Chantal Stern, John Baillieul, and Roberto Tron, providing
$7.5 million for five years of research funding. The grant
was supplemented with an additional DURIP award. This
grant built on previous ONR MURI grants supported by the
Center.

Funding of four Center for Systems Neuroscience
Distinguished Fellows: Dr. Cristina Delgado Sallent,
Dr. Caitlin Lienkaemper, Dr. lan More and Dr. Florencia
Fernandez-Chiappe.

Ongoing research for Kilachand Type A/B Funding that
led to submission of a white paper on May 15, 2023 for an
additional ONR MURI application.

Active participation in training grant applications, including
applications by CSN Associate Director Prof. Mark Kramer,
and Neurophotonics Center director Prof. David Boas, as
well as support for successful training grant application by
GPN director Prof. Shelley Russek.

Participation in successful search and recruitment of
Prof. Lynne Chantranupong in the Dept. Biology and Prof.
Matthias Stangl in the Dept. of Biomedical Engineering.

Maintenance of Center webpage and Twitter accounts

with over 1,440 followers for the Center (@buCSNneuro)
and over 2,400 followers for the Center Director (@
HasselmoMichael) with posting of notices on Twitter,
Facebook and LinkedIn to publicize Center events and
accomplishments of Center faculty. Further publicity via the
role of Center Director Prof. Michael Hasselmo as Editor-in-
Chief of the journal Hippocampus.

Series of lunchtime seminars organized by the Center for
Systems Neuroscience.

Successful symposium on October 3-4, 2022 focused

on Engineering the Brain for Discovery and Clinical
Applications, to promote interactions of CSN and the
Biological Design Center (BDC), organized by Prof. Mo Khalil
(BDC) and Prof. Benjamin Wolozin and Prof. Steve Ramirez

CENTER FOR SYSTEMS
NEUROSCIENGE
AT A GLANCE

8]

Faculty Members

D

Staff Members

163

Currently Funded
R&D Projects

S13.5m

Funding for R&D

4

CSN Distinguished Fellows

295

Peer-reviewed Publications

18

Center Events
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THE CENTER FOR SYSTEMS NEUROSCIENCE (CSN) at Boston
University was established to provide a unifying collaborative and
administrative structure designed to further enhance research,
foster collaboration, and enhance recruitment of new researchers
in multiple Colleges and Departments on both the Charles River
Campus and Medical Campus in the field of systems neuroscience.

The Center is interdisciplinary and interdepartmental in
nature and University-wide in scope. The mission of the
Center is to advance research in Systems Neuroscience at
Boston University with the following specific goals:

functions such as perception and attention, learning
and memory, speech and hearing, decision-making,
movement and planning. The Center will support
research including the study of population function

associated with cognitive functions such as memory,
spatial navigation, attention and perception, and speech
and language, using state-of-the-art functional magnetic
resonance imaging techniques.

To develop new computational models that account

for current experimental data and generate predictions
to guide new experiments. The Center will build

upon current strengths at Boston University in the
development of theoretical and computational models
as well as statistical techniques for data analysis to foster
collaborations between experimentalists in departments
such as Biology, Psychological & Brain Sciences, and
Speech, Language and Hearing Sciences with faculty
from Mathematics and Statistics, Biomedical Engineering,
Physics and the Data Science Center.

The CSN will promote interdisciplinary research in the field
of Systems Neuroscience and play an active role in research
training in this area. These activities will include:

1

Bringing together students, researchers and faculty in an
open, interactive environment with the goal of developing
new collaborations to address specific questions in
systems neuroscience. These events may take the form

To enhance the profile and reputation of Boston
University for research in Systems Neuroscience,
establishing an internationally recognized academic
center of excellence that will attract talented young
investigators for training in the experimental techniques
and mathematical theories of systems neuroscience.

To foster collaborative research. The Center will

foster collaborations from different fields of research

to make experimental and conceptual breakthroughs

in our understanding of the function of brain circuits,
including analysis of neural phenomena in experiments
at the system level and testing of computational

theories of neural function. This will include fostering
collaborations between researchers in the College of Arts
and Sciences, the College of Engineering, the College

of Health and Rehabilitation Sciences: Sargent College,
the School of Medicine and others as appropriate. The
Center will be synergistic and will work collaboratively
with other centers at Boston University including the
Neurophotonics Center, the Photonics Center, the Center
for Information and Systems Engineering, the Biological
Design Center and the Cognitive Neuroimaging Center.

To support cutting-edge research. The primary
research goal of the Center is to examine how systems
of interacting neurons mediate behavioral function.
This includes investigating the brain systems underlying

4 | BOSTON UNIVERSITY CENTER FOR SYSTEMS NEUROSCIENCE

within individual regions, as well as systems of
interacting regions, spanning from recordings of single
neurons within individual brain regions to functional
imaging of large scale activity within interacting brain
regions. Understanding brain systems is also relevant
to furthering our understanding of the etiologies of
neurological and psychiatric diseases and impairments.

To generate and provide access to technical
innovations appropriate for enhancing understanding
of neural systems. The recent federal BRAIN initiative
has highlighted the need for the generation of novel
techniques for studying the brain. These techniques will
include techniques for large-scale network recording
capabilities, to observe the selective activity of individual
neurons within large populations using voltage recording
or voltage and calcium imaging. Techniques will also
include elucidating the role of populations of neurons
using circuit manipulations such as optogenetic
interventions that increase or decrease neural activity in
identified populations during behavior.

To link neural mechanisms to human behavior. The
Center for Systems Neuroscience will foster collaborative
research linking human behavior to neural mechanisms
by improving access to imaging techniques through

a new Cognitive Neuroimaging Center. Work in the
Center will enhance understanding of the large-scale
macroscopic activity within human brain structures

of weekly seminars, colloquia, external speaker series,
mini-symposia, or more extensive conferences and
workshops.

Fostering collaboration among researchers via shared
mentoring of graduate students and post-doctoral
fellows.

Providing seed funding whose aim is to foster
collaborations between different faculty members in the
Center.

Developing and supporting large-scale collaborative
projects that bring together researchers across

schools and colleges to focus on problems in systems
neuroscience with the goal of obtaining external funding.

Facilitating mentoring relationships between junior
and senior faculty to support research and career
development.

Outreach and Education. The Center will design and hold
educational events focusing on the brain that are open to
the larger community, including students and alumni. m

Many researchers at the Center for Systems Neuroscience collect neuroimaging data using this MRI scanner, located on the first floor of the Rajen
Kilachand Center for Integrated Life Sciences & Engineering.
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Principal Investigator Mark Howe guides PhD student Zicheng Zhang as she

microfabricates optical fiber arrays under a stereoscope, arrays whicﬂ_ﬂd allow

researchers to record optical measurements of neural activity in a rode
better understand connections between neural dynamics and behavior.

brain to

SPOTLIGHT: ROBERT REINHART

¥ Can Electrical Stimulation Improve
Memory in Old Age?

ROBERT REINHART SUSPECTED THAT his latest
research, published in a leading journal in August, would
receive some attention. Sure enough, headlines in USA
Today, Nature, The Boston Globe,

among others, touted his discovery

that electrical stimulation to the

brain can improve memory. But it

RESEARCH SPOTLIGHTS

electrical stimulation for 20 minutes on 4 consecutive days,
while reading subjects a list of 20 words. They then tested
those subjects’ immediate recall of the words as well as
their memory of them one month later. The results showed
improvements in both short- and long-term memory.

What's been the response to your paper so far?

It's been a strong positive response from scientists around

the country, around the world, and from the public, who've

flooded my inbox. | love interacting with the public and | feel

like it's our responsibility as scientists to communicate what

the public has bankrolled—the cost and risk is socialized for
much of research. It's a wonderful way
to disseminate research.

How do you see your research

GTL:. -
was the messages that filled Reinart’s Th ISISW h at our wo rk helping people? What are the clinical

email inbox and voicemail that really

blew him away. Speaks to drug_free’ implications?

1 There are lots of problems with drugs
“Alot of them are these really nove I the ra p e Utl CS

and with current procedures—surgical

personal, tragic, heartfelt stories. to h e I p p eo p | ew | th procedures, behavioral and cognitive

That just makes your heart melt—and

behavioral therapy—with people

you want to get back to everyone ava r| ety Of d |ﬁe e nt not responding to treatments or

and you want to help them; he says.

having side effects and persistence

“We had to have an emergency disease states and of symptorns, This is what our

lab meeting the other day, just to

work speaks to: drug-free, novel

prepare and plan to respond to so C I ini Ca| Sym ptO mS. therapeutics to help people with

many people” . y
YR | think there’s a

Reinhart, an assistant professor of

a wide variety of different disease
states and clinical symptomes. | think

1 there’s a real appetite for alternative
psychological and brain sciences rea I d p p e t I t e fO I

drug-free approaches without the

and the director of the Cognitive & 1 Ite m atIVB d ru g_fre e side effects.

Clinical Neuroscience Laboratory,

studies human cognition with d p p Foac h es W|th(] ut How far out are we from having these

the goal of developing drug-free

therapeutics for people suffering the S | d e eﬁects ”

from brain disorders. He was recently
honored for his work, receiving

the 2022 Science and PINS Prize for
Neuromodulation.

For his latest research, published in Nature Neuroscience on
August 22, 2022, Reinhart and the members of his lab focused
on adults aged 65 and older. Utilizing a soft cap covered in
electrodes, they administered both low- and high-frequency

kinds of tools appear in a doctor’s
office? There’s precedent for these
types of tools, but we need bigger
studies for them to be replicated and
to ensure that it's efficacious and safe.

Does the stimulation that you're introducing to the brain
mimic natural brain activity?

The brain communicates via nerve impulses. There’s
rhythmic activity in the brain. We're targeting those rhythms

ANNUAL REPORT 2023 | 7



https://www.nature.com/articles/s41593-022-01132-3
https://www.nature.com/articles/s41593-022-01132-3
https://www.usatoday.com/story/news/health/2022/08/22/brain-stimulation-memory-improvement-study/7833713001/
https://www.usatoday.com/story/news/health/2022/08/22/brain-stimulation-memory-improvement-study/7833713001/
https://www.nature.com/articles/d41586-022-02298-3
https://www.bostonglobe.com/2022/08/22/metro/few-electrical-zaps-may-boost-memory/?event=event12
http://sites.bu.edu/reinhartlab/
http://sites.bu.edu/reinhartlab/
https://www.science.org/content/page/2022-science-pins-prize-winners
https://www.science.org/content/page/2022-science-pins-prize-winners

and causally augmenting them with the stimulation to put

them into a different mode of functioning. So, for example, work.

in schizophrenia

and Alzheimer’s
disease, there’s

an asynchronous,
rhythmic pattern.
And the generalidea
is that we're trying

to resynchronize
these patterns of
activity that have
been implicated in
memory processing.
Time s a crucial
parameter in how the
brain communicates
with itself, and we're
goinginand trying to
have an effect on that
dimension of brain
activity.

-

How closely might
eventual real-
world use of this
technology mirror
your research?

We're figuring out

what parameters are the ones that we need to hone in on

to maximize the benefit from the
stimulation—Ilike how intense is

the stimulation within acceptable
safety limits, the duration of each
stimulation dose, interval spacing,
optimal spacing between the
sessions. We have a number of grants
that we're proposing now.

One thing we determined was

that the frequency parameter is
important. We're manipulating the
timing of brain activities and how they
communicate. There'’s processes
that rise and fall in the brain at
blindingly fast speed, and we can
directly augment those rhythms that
coordinate information flow and the
timing of information to exploit the
natural plasticity of the brain. We've
known for a long time that certain
pieces of brain tissue have specific
functions—but the timing and the
frequency of the brain activities in

Utilizing a soft cap covered in electrodes, Robert Reinhart’s research team
administered both low- and high-frequency electrical stimulation to study the positive

effects of such stimulation on memory tasks. Photo from the BU Arts & Science blog.

“Time is a crucial
parameter in

how the brain
communicates with
itself, and we’re
going in and trying
to have an effect on
that dimension of
brain activity.”

translation. That was an important discovery with this latest

Who might benefit
most from your
research?

Our research is geared
toward people who
are not responding
well to drugs or first
line treatments and
standard care—they
need something else.

Are you beginning

to understand how
this might impact
people with different
conditions differently?

That’s a question

for the future. We're
very interested in
people who don’t
respond to treatment
and their individual
differences. But
condition by condition,
we don’t have

that much experience yet. | should say, one of the latest

views in psychiatry is a dimensional
approach, RDoc [Research Domain
Criteria], where you view symptoms
of various brain disorders along a
spectrum of wellness. So, there might
not be as clear of a line between

what is considered “typical” versus
“pathological’—there’s actually
dimensions in which they overlap.
And we target certain components of
executive functioning which are likely
to have implications across a wide
variety of cognitive brain disorders
and at different points along the
wellness spectrum

* x %

This article and interview, authored
and edited by Marc Chalufour,
originally appeared in the BU Arts &
Sciences blog on October 13, 2022.

To read the full article and interview visit: tinyurl.com /
those regions can also be discovered and then exploited for ynpthdcs m
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SPOTLIGHT: CHANTAL STERN

_'_ﬁ On the Frontiers of Cognitive

\ T Neuroimaging Research

il e

PROFESSOR CHANTAL STERN’S RESEARCH focuses

on mapping the human brain using functional magnetic
resonance imaging (fMRI) with the primary goal of studying
how the human brain encodes, stores, and subsequently
recognizes visual, spatial, and verbal information.

What are the research goals of your lab?

My research is focused on using neuroimaging methods to
study the human brain and human cognition. My early work
focused on memory, especially long-term and episodic
memory. Lately much of my
work focuses on navigation,
which has a relationship to
memory. What I've always
wanted to do here at BU is
create something where
investigators collaborate ina
way that helps us understand
cognition from the cellular level
all the way up to human thought.

Can you offer an example of a
research question that threads
those levels together?

Morin et al,, 2023 Cerebral Cortex), helps researchers in the
Cognitive Neuroimaging Laboratory understand how we can
utilize resting-state data to predict individual-subject activity
while they perform cognitive tasks.

As an example of how we link
animal studies with human
studies, if you were to ask me
something about a long-term
memory or episodic memory—that is, a memory about
myself—I can tell you about it. | can tell you a story about
what | did last week, or a month ago, etc. Now, you can’t ask
an animal to tell you a story involving personal memory, but
the question remains: Does that kind of memory existinan
animal? That'’s the sort of question that Professor Howard
Eichenbaum, who recruited me to Boston University, was
very interested in. How could we determine whether arat’s
memory system functioned in ways similar to a human. A
lot animal research is conducted within the framework of
navigation, which is how | started looking at navigation in
humans.

Can you describe arecent study?

We're currently running a set of navigation studies using a

This visual representation, which was generated using
neuroimaging data from an abstract reasoning task (see

virtual foraging task, which is very similar to animal foraging
tasks. Another study we just published examines the
interactions between memory and attentional systems. A
graduate student in my lab, Kylie Isenburg, re-analyzed an
existing set of neuroimaging data to study network-level
activity in the brain when people were doing a long-term
memory guided attention task compared to a task driven
purely by attention to an external stimulus. The brain
processes information differently depending on whether

it is responding to internal thoughts, like a memory, versus
an external stimulus. An external stimulus that motivates
you to get up from your chair could be, for instance, a fire
alarm, whereas an internal stimulus might be you simply
deciding, okay, I'm going to get myself a sandwich now, and
remembering the kind of sandwich | enjoyed yesterday. Our
study results showed that different brain networks shift
their connectivity based on whether attention was driven by
a memory or an external stimulus, and how this large-scale
network connectivity is important for the integration of
external information with internal memories.

By what path did you come
to specialize in cognitive
neuroimaging research?

[At Harvard and at the Martinos
Center at MGH] | was the first
neuroscientist on the team

that developed fMRI. At the
time | joined, the team’s feeling
was, “We think this imaging
technique could have important
applications for studying the
brain, but we really don't know,
and we're not neuroscientists.”
And yes, it turns out that fMRI
has become a hugely important
technique for studying the
human brain, in part because it
is truly noninvasive. Consider
positron emission tomography (PET) imaging, for instance,
where you have to either be injected or inhale a radioisotope
to be scanned. An fMRI scan, on the other hand, detects
changes in blood-oxygen levels in the brain. For instance, as
you listen to me talking right now, there is a change in the
level of blood oxygenation in the parts of your brain involved
in language, comprehension, attention, and memory. The
fMRI scan can detect the changes in those areas.

* * *

This excerpted interview, edited by Jim Cooney, originally
appeared in the Rajen Kilachand Center for Integrated Life
Sciences & Engineering blog on June 26, 2023.

To read the full interview visit: tinyurl.com/mr3h7cnu m
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SPOTLIGHT: EMILY STEPHEN

How Does a Statistics Professor

Map the Human Brain?

SINCE HER UNDERGRADUATE STUDIES Statistics
Professor Emily Stephen has been fascinated by the ways
that statistics can unfurl the secrets of the brain. Her work
with speech perception began at BU as a PhD student
studying with Professor of Speech, Language, and Hearing
Sciences Frank Guenther at Sargent College; Now, she
collaborates with neuroscience colleagues at BU to decode
and understand speech across spatial scales.

Stephen primarily studies how the brain processes
auditory speech and how the brain encodes the different
parts of speech when we hear it.

Understanding speech is more work for our brain than
one might think. “There’s different aspects of speech that
need to be split apart and then put back together in order
to understand a sentence if you're listening to it,” said
Stephen.

According to Stephen, one part of your brain may be
responsible for encoding the “puh” sound the letter ‘P’
makes in the word ‘pumpernickel, and another part of the
brain may be responsible for more temporal aspects of
encoding speech, like the time it takes the brain to register
the many syllables of ‘pumpernickel’ versus ‘pie.

These are nuanced phenomena, and answering them
from a purely neuroscientific

“Academically, I consider myself
a computational neuroscientist,”
said Stephen. “I study the brain
and I use data science and
statistical methods to do that.
Statistics is what allows you to
kind of skim over the details that
you don’'t know, and use it for a
really valuable purpose”

“I’'m a statistician. | don’t
have a lab, but everything
| do requires data. So
everything | do requires

perspective leaves you with
a blurry image. Stephen sees
statistics as a way to get that
image to a higher resolution
without employing invasive
medical procedures.

Most neuroscience
recordings are non-invasive.
Electroencephalogram (EEG)
recordings, which detects the

Currently, powerful speech research comes from epilepsy
patients who have electrodes implanted to record directly
from the brain, limiting the crop of volunteers; Finding
ways to get the same data non-invasively would allow
healthy people to volunteer for studies without having to
undergo surgery.

neurons at once to get a full appreciation for how speech is
encoded.

Stephen’s ultimate goal is to simultaneously model small

and higher-level brain dynamics to get a complete picture
of how neurons
are interacting

There are spatially
hundreds of ] E hwl  gowe &E CaCinaork B by bulldll’lg
thousands of . . E intermediate
neurons that - e e 1§ 1 models, noting,
contribute to if sng i | “There are

the effects we 1 "'l pob & important things
can see from O W B il s 7 in the brain that
EEG, but most £ o A . I :' - wouldn't even
of the current : I ] . ; j+y make sense
theoretical g 1 ’ kR ( - ) 4 g : § to talk about
models for e Lo e ST (A on the scale
neurons are LT T a b5 of a thousand
being done P e e pa e neurons, but
with small sets Professor Emily Stephen builds statistical models to analyze neural recordings across spatial that become

of hundreds scales. In the figures above, brain activity (recorded using electrocorticography) is rendered in extremely

to a thousand visual models to analyze auditory perception of the spoken phrase, ‘It had gone like clockwork,’ important when
neurons at over time. Image courtesy of Stephen Lab. you’re looking
maximum. at a million

“It's important to be able to describe interactions between
small subsets of neurons, but you're always going to miss
higher level processing if you don't ever look at and if you
don’t have a way of describing

neurons.’

Stephen’s statistical models will facilitate a more precise
and detailed image of the emergent effects associated with
small scale brain activity, enhancing

Though well adept at analyzing
and employing the data in
statistical models, Stephen isn't
a neuroscientist by practice,
relying on collaboration with
neuroscientists at BU to supply
the data she needs to create
statistical models of the brain’s
underlying dynamics.

“I'm a statistician,” Stephen said.
“I don't have a lab, but everything
I do requires data. So everything

I do requires making friends with someone who collects
data and helping them. I've been able to do that with

people at BU”

making friends with
someone who collects
data and helping them.
I've been able to do that
with people at BU.”

electrical activity in your brain,
are taken by placing electrodes
on the scalp. While these
recordings produce reliable
markers of brain states like
epilepsy or seizures, they leave
gaps in the understanding of
what the brain is actually doing
to produce these observable
markers.

“One of the problems is that

these non-invasive recordings, even though they produce
very reliable effects of the condition, we don't always know
where they come from in terms of the underlying cellular
dynamics, what the actual neurons are doing in the brain

the higher level dynamics,” says
Stephen.

Stephen believes that to
understand the brain fully, we have
to be able to visualize how the
individual neuron interacts with
and affects the whole brain.

Think about the brain like a
community:

“If you want to talk about
important functions or behaviors
of a community, you can't look at
one person. You have to look at

“There are important
things in the brain
that wouldn’t even
make sense to talk
about on the scale of a
thousand neurons, but
that become extremely
important when you’re

the information extracted from the
reliable effects of noninvasive brain
recordings like EEG.

Through her interdisciplinary
approach to research at BU,
Stephen is actively modeling the
effectiveness of looking to the
greater community to understand
the complicated nature of the brain.

“This is statistics applied to
neuroscience, but it’s still really
statistics. I'm not collecting
any necessarily new data, but
I'm going to be able to develop

Interdepartmental collaborations at BU—like Stephen’s
relationship with statistics and neuroscience— allow
faculty to innovate and elevate each other, achieving
greater advancements in their fields than they could alone.

“Interdisciplinary work is challenging and I'm still learning
how to do it,” said Stephen. “It's easy to get going on things
at BU, which I was a little bit worried about. It's not a
concern amongst departments here.
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that causes you to observe these kind of reliable effects in
the higher spatial scale outside the brain,” says Stephen.

Stephen uses statistics to map and model these underlying
cellular dynamics of auditory speech perception based on
the data neuroscientists can get from these noninvasive
brain readings. “It’s really difficult to study speech because
it's in humans,” said Stephen. “We can't cut open their
brains to record them whenever we want”

everyone, Stephen said, “It's not
that the community doesn't impact
the one person or that the one
person impacts the community,

it’s just that even the concept of a

looking at a million
neurons.”

models that will be really valuable
for neuroscience.”

* * *

community requires more people.

So, if we know that different aspects of speech are
registered by different parts of the brain, we ideally have
to be able to look at and analyze the activity of all the

This article, authored by Abby
Hagen, originally appeared in the BU
Arts & Sciences blog on April 13, 2023.

To read the full article visit: tinyurl.com /mhzwpts9 m
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This image of the mouse vent"ﬁippocampus was generated using confocal
microscopy and helped researchers in trjflRamirez Lab understand how astrocytes
(colored red), a type of glial cell in the brain, interact with neurons involved in a fearful

memory (colored green). The ima’ge was developed by PhD student Rebecca Suthard
in aboratory of Steve Ramirez and won third prize in the 2022 Boston University

esearch Photo Contest (j:ategory: Research Imaging). i
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Michael Hasselmo
Director

610 Commonwealth Ave,, 703

617-353-1397
hasselmo@bu.edu

] A -
Camron Bryant
Associate Director

72 East Concord St, 606C
617-638-4249
camron@bu.edu

Mark Kramer
Associate Director

111 Cummington Mall, 224
617-353-4591
mak@math.bu.edu

THE CENTER FOR SYSTEMS NEUROSCIENCE
has a small staff that includes partial support
for the Center Director, Professor Michael
Hasselmo, and the Associate Directors,
Professors Mark Kramer and Camron Bryant,

as well as part-time funding for the Center
Manager, Dr. Jun Shen, and full-time funding for
the Center Administrator, Jessie Priestley.

The director and associate directors oversee
preparation of grant applications and
presentations for grant reviews, participate in
search committee meetings and seminars, and
oversee pilot funds and Center seminars.

Together, the director and two administrators

oversee the Center budget and annual reports,
the organization of grant review materials, the
organization of Center seminars and symposia,
and numerous other administrative tasks.

Jun Shen Jessie Priestley
Center Manager Center Administrator

610 Commonwealth Ave., 702A
617-358-2769 617-358-3297
junshen@bu.edu prstly@bu.edu
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610 Commonwealth Ave.,, 702B

V) s

A research subject receives an electroencephalogram (EEG) as part of a study conducted under principal investigator Laura Lewis, whose lab integrates neuroscience

and engineering to develop advanced methods for multimodal imaging.

Center for
Systems
Neuroscience

Organizational
Chart (2022-2023)

Vice President and Associate Provost for Research

Gloria Waters

Director

Michael Hasselmo

Executive Committee

Michael Hasselmo
David Boas
Jerry Chen
Angela Ho

Nancy Kopell
Tyler Perrachione
Douglas Rosene
Shelley Russek
David Somers
Chantal Stern
John White

Associate Directors Manager

Camron Bryant Jun Shen
Mark Kramer

Administrator

Jessica Priestley
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FAGULTY

Jelle Atema
Professor, Biology

5 Cummington Mall, BRB 307
617-358-4392
atema@bu.edu

John Baillieul,
Professor, Mechanical
Engineering

110 Cummington Mall, ENG 323
617-353-9848
Johnb@bu.edu

Helen Barbas
Professor, Health Sciences

635 Commonwealth Ave.
617-353-5036
barbas@bu.edu

Y

Margrit Betke
Professor, Computer Science

111 Cummington Mall
617-353-8919
betke@bu.edu

Thomas Bifano
Professor, Mechanical
Engineering

8 St. Mary’s St., PHO 712
617-353-8908
tgb@bu.edu

David Boas
Professor, Biomedical
Engineering

610 Commonwealth Ave,, 804
617-358-1709
dboas@bu.edu

2

Camron Bryant
Associate Professor, Pharm. &
Experimental Therapeutics

72 East Concord St,, L606C
617-358-9581
camron@bu.edu

ol
h Ly

Chandramouli Chandrasekaran
Assistant Professor, Psychological
& Brain Sciences

700 Albany St, W702; CRC: 677
617-358-8359
cchandrl@bu.edu
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Jerry Chen
Associate Professor, Biology

24 Cummington Mall
617-353-2432
jerchen@bu.edu

1
AR
H. Steven Colburn

Professor,
Biomedical Engineering

44 Cummington Mall, ERB 414A
617-353-4342
colburn@bu.edu

Alice Cronin-Golomb
Professor, Psychological & Brain
Sciences

900 Commonwealth Ave.,, 2nd Fl
617-353-3911
alicecg@bu.edu

Alberto Cruz-Martin
Assistant Professor, Biology

24 Cummington Mall
617-358-3291
acmartin@bu.edu

\

lan Davison
Associate Professor, Biology

5 Cummington Mall, 406
617-358-6902
idavison@bu.edu

Rachel Denison
Assistant Professor, Psychological
& Brain Sciences

677 Beacon St.
617-353-4893
rdenison@bu.edu

Brian DePasquale
Assistant Professor, Biomedical
Engineering

44 Cummington Mall, ERB 413
617-353-2816
bddepasqg@bu.edu

Anna Devor
Professor, Biomedical Engineering

610 Commonwealth Ave,, 902
adevor@bu.edu

{
\

Michael Economo
Assistant Professor, Biomedical
Engineering

24 Cummington Mall, 201
mne@bu.edu

Uri Eden
Professor, Mathematics
& Statistics

111 Cummington Street, 406
617-353-9553
tzvi@bu.edu

David H. Farb
Professor, Pharmacology &
Experimental Therapeutics

72 East Concord St.
617-638-4300
dfarb@bu.edu

Christopher V. Gabel
Associate Professor, Physiology &
Biophysics

72 East Concord St.
617-638-4390

cvgabel@bu.edu

Jeffrey Gavornik
Assistant Professor,
Biology

24 Cummington Mall
617-358-0444
gavornik@bu.edu

Oded Ghitza
Professor, Biomedical
Engineering

44 Cummington Mall
617-358-1948
oghitza@bu.edu

Simone V. Gill
Associate Professor,
Occupational Therapy

677 Beacon St.
617-353-7513
simvgill@bu.edu

%

David Greer
Professor, Neurology

725 Albany St, Suite 7B
617-353-7513
dgreer@bu.edu

Stephen Grossberg
Professor,
Mathematics and Psychology

677 Beacon St.
617-353-7858
steve@bu.edu

Frank Guenther
Professor, Speech, Language,
& Hearing Sciences

635 Commonwealth Ave.
617-353-7531
guenther@bu.edu

ﬁ

Xue Han
Professor, Biomedical
Engineering

610 Commonwealth Ave., 805B
617-358-6189
xuehan@bu.edu

m

David A. Harris
Professor, Biochemistry

72 East Concord St,,
Silvio Conte Building
617-638-4346
daharris@bu.edu

Michael E. Hasselmo
Director, CSN; Professor,
Psychological and Brain Sciences

610 Commonwealth Ave,, 703
617-353-1397
hasselmo@bu.edu

AngelaHo
Associate Professor, Biology

24 Cummington Mall, LSEB 503
617-353-2093
ahol@bu.edu

7

Marc Howard
Professor, Psychological &
Brain Sciences

610 Commonwealth Ave,, 705A
marc/77@bu.edu

Mark Howe
Assistant Professor, Psychological
& Brain Sciences

610 Commonwealth Ave,, 905A
617-353-0425
mwhowe@bu.edu
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Plamen Ivanov
Research Professor, Physics

590 Commonwealth Ave,, SCI 210
617-353-4733
plamen@buphy.bu.edu

Robert Joseph
Associate Professor, Anatomy
& Neurobiology

650 Albany St., L-816
617-358-5811
rmjoseph@bu.edu

Kathleen M. Kantak
Professor, Psychological &
Brain Sciences

2 Cummington Mall, 205
617-353-9201
kkantak@bu.edu

Melissa Kibbe
Associate Professor,
Psychological & Brain Sciences

64 Cummington Mall, 109
617-358-1587
kibbe@bu.edu

Ronald J. Killiany*
Professor, Anatomy &
Neurobiology

700 Albany St.,, 701
617-358-8276
killiany@bu.edu

Swathi Kiran
Professor, Speech, Language, &
Hearing Sciences

635 Commonwealth Ave., 326
617-358-5478
kirans@bu.edu

Nancy Kopell
Professor, Mathematics
& Statistics

111 Cummington Mall, 288
617-353-5210
nk@bu.edu

Mark Kramer
Professor,
Mathematics & Statistics

111 Cummington Mall, MCS 224
617-353-4591
mak@math.bu.edu

Laura Lewis
Assistant Professor, Biomedical
Engineering

610 Commonwealth Avenue, 805A
617-353-0879
|dlewis@bu.edu

Jen-Wei Lin
Associate Professor, Biology

5 Cummington Mall, 101
617-353-3443
jenwelin@bu.edu

Sam Ling
Associate Professor,
Psychological & Brain Sciences

677 Beacon St, 315
617-353-9485
samling@bu.edu

Jennifer I. Luebke
Professor, Anatomy
& Neurobiology

650 Albany St Lab X-317
617-358-4200
jluebke@bu.edu

Heng-Ye Man
Professor, Biology

24 Cummington Mall, LSEB 512
617-358-4283
hman@bu.edu

Joseph McGuire
Associate Professor,
Psychological & Brain Sciences

677 Beacon St, 212
617-353-7670
jtmcg@bu.edu

Ann McKee
Professor, Neurology &
Pathology

150 South Huntington Ave.
617-358-5991
amckee@bu.edu

Maria Medalla
Associate Professor, Anatomy
& Neurobiology

72 East Concord St., R-903
617-358-1893
mmedella@bu.edu

*We at CSN were saddened this year to lose our dear colleague, Professor Ron Killiany, who passed away March 3, 2023.
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Pankaj Mehta
Professor, Physics

590 Commonwealth Ave,, SCI 323
617-358-6303
pankajm@bu.edu

Jerome Mertz
Professor,
Biomedical Engineering

24 Cummington Mall, LSEB 248
347-358-0746
jmertz@bu.edu

Heidi Meyer
Assistant Professor,
Psychological & Brain Sciences

610 Commonwealth Ave,, 705B
617-353-4336
hcmeyer@bu.edu

Tara Moore
Associate Professor,
Anatomy & Neurobiology

700 Albany St, W701
617-358-8278
timoore@bu.edu

Mark Moss
Professor, Anatomy
& Neurobiology

72 East Concord St., L-1004
617-638-4200
markmoss@bu.edu

L

Tim O’Shea
Assistant Professor,
Biomedical Engineering

44 Cummington Mall, ERB 521
617-353-2805
toshea@bu.edu

Gabriel Ocker
Assistant Professor,
Mathematics & Statistics

111 Cummington Mall, MCS 233F
617-353-9553
gkocker@bu.edu

*
%

/ i

Yannis Paschalidis
Professor, Electrical & Computer
Engr, Computing & Data Sciences

8 Saint Mary’s St.
617-353-0434
yannisp@bu.edu

Tyler Perrachione

Associate Professor, Speech,
Language & Hearing Sciences

610 Commonwealth Ave., 905B
617-358-7410
tkp@bu.edu

Siddharth Ramachandran
Professor, Electrical & Computer
Engineering

8 St. Mary’s St, PHO 521
617-353-9881
sidr@bu.edu

Steve Ramirez
Assistant Professor, Psychological
& Brain Sciences

610 Commonwealth Ave., 905C
617-529-7425
dvsteve@bu.edu

Robert M.G. Reinhart

Associate Professor, Psychologi-
cal & Brain Sciences

677 Beacon St., 312
617-353-9481

rmgr@bu.edu

Douglas Rosene
Professor, Anatomy
& Neurobiology

72 East Concord St., W-701
617-638-4061
drosene@bu.edu

Jean-Pierre Roussarie
Assistant Professor, Anatomy
& Neurobiology

72 East Concord St,, L817
617-358-1896
jproussa@bu.edu

| B i
Shelley Russek

Professor, Pharmacology
& Experimental Therapeutics

72 East Concord St,, L-611
617-358-9566
srussek@bu.edu

Valentina Sabino
Professor, Pharmacology
& Experimental Therapeutics

72 East Concord St,, R-612

617-358-1311
vsabino@bu.edu
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Karin Schon
Assistant Professor, Anatomy
& Neurobiology

72 East Concord St, L-1004
617-358-2118
kschon@bu.edu

Benjamin Scott
Assistant Professor,
Psychological and Brain Sciences

610 Commonwealth Ave.,, 705C
617-353-7682
bbs@bu.edu

\

Kamal Sen
Associate Professor,
Biomedical Engineering

44 Cummington Mall, ERB 414B
617-353-5919
kamalsen@bu.edu

Jean-Jacques Soghomonian
Associate Professor,
Anatomy & Neurobiology

72 E Concord St, R-1014
617-638-4511
jijsogho@bu.edu

David Somers
Professor, Psychological
& Brain Sciences

64 Cummington Mall, 149C
617-358-1372
somers@bu.edu

Emily Stephen
Assistant Professor,
Mathematics & Statistics

111 Cummington St,, 233B
617-353-8921
estephen@bu.edu

Chantal Stern
Professor and Chair, Psychological
& Brain Sciences

610 Commonwealth Ave,, 903

617-353-1396
chantal@bu.edu

-‘.H
(™

Robert Stern
Professor, Neurology

72 E Concord St
617-358-5375
bobstern@bu.edu
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Helen Tager-Flusberg
Professor, Psychological
& Brain Sciences

64 Cummington Mall, Room 170D
617-358-5919
htagerf@bu.edu

Amanda Tarullo
Associate Professor,
Psychological & Brain Sciences

64 Cummington Mall
617-353-3688
atarullo@bu.edu

Tuan Leng Tay

Assistant Professor, Biology;
Anatomy & Neurobiology

24 Cummington Mall, LSE 205
617-358-2146
titay@bu.edu

Julia TCW
Assistant Professor, Pharmacology
& Exp. Therapeutics

700 Albany St. W508C
617-358-1034
juliatcw@bu.edu

.r."a.‘&

Roberto Tron
Assistant Professor,
Mechanical Engineering

110 Cummington Mall, ENG 301
617-353-3951
tron@bu.edu

Lucia Vaina
Professor,
Biomedical Engineering

44 Cummington Mall, ERB 315
617-353-2455
vaina@bu.edu

Michael Wallace
Assistant Professor, Anatomy
& Neurobiology

72 East Concord St L-814C
617-358-9590
mlwalll2@bu.edu

John White
Professor,
Biomedical Engineering

610 Commonwealth Ave, 805C
617-353-1396
jwhite@bu.edu

Benjamin Wolozin
Professor, Pharmacology
& Neurology

72 East Concord St, R614
617-358-1995
bwolozin@bu.edu

Arash Yazdanbakhsh
Research Assistant Professor,
Psychological & Brain Sciences

64 Cummington Mall
617-358-4385
yazden@bu.edu

Meg Younger
Assistant Professor,
Biology

24 Cummington Mall, 402
617-358-1144
myounger@bu.edu

Ella Zeldich
Assistant Professor, Anatomy &
Neurobiology

72 E. Concord St Silvio Conte (K)
617-358-2200
ezeldich@bu.edu

FACULTY COMMITTEES

Lan Zhou
Professor, Neurology

725 Albany St., 7th Floor
617-638-8456
lanzhou@bu.edu

Basilis Zikopoulos
Associate Professor, Health
Sciences

635 Commonwealth Ave., 443A
617-353-8375
zikopoul@bu.edu

Jennifer Zuk
Assistant Professor, Speech,
Language & Hearing Sciences

635 Commonwealth Ave.
617-353-0368
jzuk@bu.edu

The Center charter states that the Director of CSN shall be advised by an Executive Committee and a
Scientific Advisory Board.

Membership in the Executive Committee is determined jointly by the Vice President for Research and the CSN
Director. The Committee advises the Director on strategic initiatives, scientific programs and operational
activities and cognate Center affiliations. The Executive Committee has been formed and updated with the
following members (including the Director and Associate Directors):

Professor Michael Hasselmo
Professor David Boas
Professor Camron Bryant
Professor Jerry Chen

Professor Angela Ho
Professor Nancy Kopell
Professor Mark Kramer

Professor Tyler Perrachione

Professor Doug Rosene

Professor Shelley Russek
Professor David Somers
Professor Chantal Stern
Professor John White

Members of the Scientific Advisory Board were chosen by the CSN Director and VP for Research in
consultation with the Executive Committee. The Board advises the Director as needed on strategic planning
and research programs and on initiatives to enhance national visibility of CSN and support multi-institutional
initiatives. The Board is comprised of distinguished scientists and leaders of university or government

organizations in systems neuroscience. Those who accepted board positions include:

Professor David Badre

(Brown University)

Professor Bradford Dickerson (Harvard University)

Professor lla Fiete
Professor Earl Miller

(MIT)
(MIT)
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THE CENTER HAS A BUDGET for supporting potential pilot projects and
innovative new techniques for research. On the recommendation of the Center
executive committee, in FY23 these funds were used to support post-doctoral
fellows with expertise in techniques that are central to development of new
research areas and associated grant applications. These researchers were
designated the Center for Systems Neuroscience Distinguished Fellows.

FY23 FELLOWS

Dr. Alexander lan More
(with Profs. Jenny Luebke, Chand Chandrasekaran,
and Maya Medalla)

Using cutting-edge methods to study the role
of parvalbumin-positive interneurons (PV) in the
macaque dorsolateral prefrontal cortex (DLPFC)

Dr. Florencia Fernandez-Chiappe
(with Prof. Meg Younger)

Using whole-cell patch clamp electrophysiology to
study mosquito olfactory circuits

Dr. Cristina Delgado Sallent
(with Profs. Steve Ramirez and Benjamin Scott)

Characterizing brain regions and cell populations
essential to ketamine’s therapeutic effects

Dr. Caitlin Lienkaemper
(with Prof. Gabriel Ocker)

Building a principled, biologically motivated random
model for neural activity

PREVIOUS FELLOWS

Dr. Maria Victoria Moya
(with Prof. Michael Economo)

Developed new optical technology for measuring
connections between brain cells; obtained an NIH
NRSA F32 post-doctoral fellowship
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Dr. Gary Kane
(with Prof. Benjamin Scott)

Used wide field imaging to analyze neural mechanisms

underlying the optimization of decision-making

Dr. Brenna Fearey
(with Prof. Mark Howe)

Studied the rules of computation at single neurons
across dendritic arbors in the direct and indirect
pathways of striatum

Dr. Leah Bakst
(with Prof. Joseph McGuire)

Awarded both an NSF SPRF fellowship (SMA-
1809071; 7/1/18-6/30/19) and an NIH F32 fellowship
(F32-EY029134)

Dr. Tashauna Blankenship
(with Prof. Melissa Kibbe and Prof. Chantal Stern)

Awarded an NIH NRSA post-doctoral fellowship

Dr. Eric Lowet
(with Prof. Jerry Chen and Prof. Xue Han)

Co-authored a Neuron paper with Prof. Jerry Chen;
published voltage-imaging research with Prof. Xue
Han

Dr. Joshua Foster
(with Prof. Sam Ling)

Co-authored paper in Journal of Neuroscience m

This fiber array, microfabricated in the lab of Mark Howe, allows researchers
to record optical measurements of neural activity in the brain of a mouse
in order to study the neural circuit mechanisms responsible for motivating,

selecting, and learning optimal action strategies.
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ACHIEVEMENTS & AWARDS

CENTER FACULTY EARNED VARIOUS AWARDS and
achievements over the course of the past fiscal year. These
include:

John Baillieul, Professor, Mechanical Engineering
Senior Editor, Proceedings of the IEEE
Senior Editor, IEEE ACCESS

Jerry Chen, Assistant Professor, Biology
Associate Editor, Science Advances

Alice Cronin-Golomb, Professor, Psychological & Brain
Sciences
Bernice Grafstein Award for Outstanding
Accomplishments in Mentoring, Society for
Neuroscience

Michael Economo, Assistant Professor, Biomedical
Engineering
NSF Career Award

Melissa Kibbe, Associate Professor, Psychological & Brain
Sciences
Associate Editor, Developmental Psychology

Heidi Meyer, Assistant Professor, Psychological & Brain
Sciences
Cecile Kaplan Dalton Career Development Professor,
Boston University

Yannis Paschalidis, Professor, Electrical & Computer
Engineering, Computing & Data Sciences
+  Distinguished Service Award, College of Engineering,
Boston University
International Federation of Automatic Control Fellow
Vice President for Publication Activities, IEEE Control
Systems Society
American Automatic Control Council, Alternate
Director, Board of Directors
General Co-Chair, 64th IEEE Conference on Decision
and Control
General Chair, IEEE Infocom 2023 Workshop, 14th
International Workshop on Wireless Sensor, Robot and
UAV Network
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Steve Ramirez, Assistant Professor, Psychological & Brain
Sciences
Chan-Zuckerberg Science Diversity Leadership Award
Matthew Pecot Fellowship from the McKnight
Foundation
Pew Foundation Biomedical Scholars
Gordon Optogenetics Chair
HHMI Gilliam Fellowship

Robert M.G. Reinhart, Associate Professor, Psychological
& Brain Sciences
Promotion to Associate Professor of Psychological &
Brain Sciences, Boston University
Grand Prize Winner, Science & PINS Prize for
Neuromodulation, American Association

Shelley Russek, Professor, Pharmacology & Experimental
Therapeutics
NIH T32 training grant

Benjamin Scott, Assistant Professor, Psychological &
Brain Sciences
Graduate student Rifqi Affan was awarded a NIH
DSPAN fellowship
Scialog Fellow for the Molecular Biology of Cognition

Chantal Stern, Professor, Psychological & Brain Sciences
Fellow of the UC Irvine Center for the Neurobiology of
Learning and Memory
Selected as Chair of the Department of Psychological
& Brain Sciences, Boston University

Tuan Leng Tay, Assistant Professor, Biology; Anatomy &

Neurobiology

+  Young Investigator Grant, Brain & Behavior Research
Foundation
Spivack Neuroscience Pilot Award
Patricia McLellan Leavitt Research Fund Award
Neurobiology host & Medical Campus Coordinator,
Emerging Scholars in Integrative Biology 2023
Program, Department of Biology, Boston University

Meg Younger, Assistant Professor, Biology
Searle Scholars Award
Klingenstein-Simons Fellowship Award in Neuroscience
Smith Family Awards Program for Excellence in
Biomedical Research m

The Center for Systems Neuroscience occupies several floors of the
Rajen Kilachand Center for Integrated Life Sciences & Engineering
located on the Charles River Campus at Boston University
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EVENTS

THE CENTER CONTTINUED TO FUND a series of talks
featuring internal BU speakers and external speakers,

as well as candidates for faculty positions in relevant
departments. The seminars and symposia continued to
bring together a strong audience of 60-240 researchers
from a wide range of fields. These talks were publicized to
the BU community and to the public, and brought together
researchers in departments including the CAS departments
of Psychological & Brain Sciences, Biology, Physics, and
Mathematics & Statistics; the Sargent School departments
of Health Sciences and Speech, Language & Hearing
Sciences; the School of Medicine departments of Anatomy
& Neurobiology and Pharmacology & Experimental
Therapeutics; and the School of Engineering departments
of Biomedical Engineering and Electrical & Computer
Engineering.

FALL 2022

September 14th
Prof. David Freedman, University of Chicago, Department
of Neurobiology
“Neural Circuit Mechanisms of Abstract Decision
Making”
An event hosted by Prof. Chand Chandrasekaran

September 21st
Prof. Aryn Gittis, Carnegie Mellon University, Biological
Sciences
“Circuit-Based Strategies For Long-Lasting Motor
Recovery Following Dopamine Depletion”
An event hosted by Prof. Mark Howe

Professor Matt Nassar (Brown University) presents at a CSN-hosted seminar
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Steve Ramirez presents findings from his lab at a CSN seminar

October 3rd - 4th

SYMPOSIUM: Engineering the Brain for Discovery and

Clinical Applications

+Anevent organized by Profs. Mo Khalil, Steve Ramirez,
and Ben Wolozin
Anna Devor, Boston University - “Understanding the
brain’s spontaneous activity with neurophotonics”
Chand Chadrasekaran, Boston University - “Leveraging
nonlinear dimensionality reduction, graph clustering,
and weighted nearest neighbors to identify candidate
cell types in neural circuits”
Christina Kim, University of California, Davis - “Linking
function to molecules: New approaches for labeling
activated circuits”
Jason Shepherd, University of Utah - “Intercellular
signaling by endogenous capsid-forming proteins - a
new paradigm for gene delivery”
Mo Khalil, Boston University - “Learning to program
new cellular functions”
Canan Dagdeviren, MIT - “Minimally-invasive Neural
Drug Delivery System (MiNDS)”
Robert Reinhart, Boston University - “Personalized
neuromodulation: Aligning neural rhythms to improve
human cognition”
Aleena Garner, Harvard University - “A cortical circuit
for audio-visual predictions”

Laura Lewis, Boston University - “Imaging the sleeping
human brain”

Marom Bikson, CUNY - “Neurovascular-modulation
and how a wearable brain stimulation might treat brain
disorders from age-related cognitive decline to long-
CovID”

Ben Wolozin, Boston University - “Engineering iPSCs to
model brain disease and develop therapies”

Kevin Guckian, BioGen - “Oligonucleotide drug
discovery in the CNS”

October 19th

CSN Post-Doctoral Fellows Present

+  Dr.Vicky Moya: “A scalable approach for mapping
microconnectivity in transcriptomically defined neuron
types”
Dr. Brenna Fearey: “Context-dependent modulation
of population activity in distinct striatal neuronal
subtypes during visually guided navigation in a virtual
environment”
An event hosted by the Center for Systems
Neuroscience

I { Ty

October 26th
Prof. Erin Calipari, Vanderbilt University, Department of
Pharmacology
“Neuronal sub-populations in the nucleus accumbens
represent distinct valence-free parameters to drive
behavior”
An event hosted by Prof. Camron Bryant

November 2nd
Dr. David Leopold, National Institute of Mental Health,
Cognitive Neurophysiology and Imaging
“Single-unit fMRI mapping: New perspectives on brain
organization”
An event hosted by Prof. Laura Lewis

December 14th
Prof. Maithe Arruda-Carvalho, University of Toronto,
Department of Psychology
“Pathway-Specific Synaptic Maturation and the
Ontogeny of Behavior”
An event hosted by Prof. Heidi Meyer

Graduate students Kaitlyn Dorst (left) and Albit Caban, both researhers in the lab of Steve Ramirez, enjoy a catered event in the courtyard
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Researchers participating in the CSN Symposium (back row from left to right): Kevin Guckian, Robert Reinhart, Camron Bryant, Aleena Garner, Anna Devor, Laura
Lewis, Jason Shepherd, Chand Chandrasekaran, David Boas; (front row from left to right) Ben Wolozin, Christina Kim, Marom Bikson, Michael Hasselmo

SPRING 2023

February 2nd

Prof. Randy Buckner, Harvard University
“Large-scale network organization in the human
brain”
An event hosted by BBC and CSN

February 9th

Prof. Heidi Meyer, Boston University
“Mechanisms of fear regulation across the
landscape of adolescence”
An event hosted by BBC and CSN

February 23rd

Prof. Brad Postle, University of Wisconsin-Madison
“Controlling the contents of visual working
memory”
An event hosted by BBC and CSN

March 1st

Prof. Justus Kebschull, Johns Hopkins University
“Using comparative transcriptomics and
connectomics for understanding brain
structure”
An event hosted Prof. John White and CSN

March 15th

Prof. Vincent Pieribone, Yale University

+ “New approaches to optical voltage imaging for
in vivo physiology”
An event hosted by Prof. Jerry Chen, NPC, and
CSN
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March 22nd

Prof. Guosong Hong, Stanford University
“Seeing the sound: An ultrasound-mediated
intravascular light source for noninvasive brain
modulation”
An event hosted by Prof. Chen Yang, NPC and CSN

April 13th

Prof. Steve Ramirez, Boston University
“Memory engrams in health and disease”
An event hosted by BBC and CSN

April 20th

Dr. Hannah Payne, Columbia University
“Hippocampal coding during visually-guided navigation
in freely moving birds”
An event hosted by BBC and CSN

April 24th - 28th

M Dougherty - Olfactory Artist in Residence
Hosted by BU Arts Initiative in partnership with the
Department of Biology and CSN

April 27th

Prof. Alireza Soltani, Dartmouth College
“Of mice, monkeys, and humans: Behavioral and neural
adjustments to uncertainty across mammals”
An event hosted by BBC and CSN

May 4th

Prof. Matt Nassar, Brown University
“Dynamic representations for behavioral flexibility”
An event hosted by BBC and CSN m

Xue Han presents findings from her lab in the Howard
Eichenbaum Colloquium Room




THE FACULTY CONDUCT RESEARCH in a number of
different areas. These include:

Learning and memory function

Speech and hearing

Attention and perception

Developmental and degenerative disorders
Decision and action

Neurophotonics and circuit mapping
Computational neuroscience

Nouswne

There are numerous research projects within these areas
that are described in the publications listed in this annual
report and funded by an extensive range of research
grants. This annual report will not provide details about
all of the research projects, focusing instead on the
projects directly related to funds from the Center for
Systems Neuroscience.

List of Current Grants and Pending Applications

The Center for Systems Neuroscience was directly
involved in obtaining multiple grants over the past several
years: 1) an Office of Naval Research Multi-disciplinary
University Research Initiative (ONR MURI) grant worth
$7.5 Million to Prof. Michael Hasselmo, 2) an ONR DURIP
grant associated with the ONR MURI worth $557,580 to
Prof. Chantal Stern, 3) an NSF MRI grant worth $1,582,077
to Prof. Chantal Stern, 4) a second ONR MURI grant
obtained by Prof. Yannis Paschalidis with assistance from
Profs. Michael Hasselmo and Chantal Stern worth $7.5
Million, and 5) an ONR DURIP grant obtained in 2021 as

a supplement to this second MURI grant. In addition, as
listed in the supplemental spreadsheet, faculty affiliated
with the Center for Systems Neuroscience have obtained
numerous grants, including a number of additional grants
obtained by faculty who received support from start-up
funds or post-doctoral fellowships provided by the
Center.

ONR MURI Grant 2016-2022, $7,500,000. Center Director
Michael Hasselmo is the principal investigator on an
Office of Naval Research MURI grant that was awarded

in 2016 entitled: Neural Circuits Underlying Symbolic
Processing in Primate Cortex and Basal Ganglia (PI:
Michael Hasselmo, Program officer: Tom McKenna) -
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07/01/16-05/31/21, with no-cost extension to Nov. 30,
2022, ONR MURI N00014-16-1-2832. This grant provided
five years of support totaling $7,500,000. The ONR
program officer is Dr. Tom McKenna. The projects on this
MURI grant support research in the laboratories of Prof.
Hasselmo, Prof. Marc Howard and Prof. Chantal Stern at
Boston University in collaboration with Prof. Earl Miller
at MIT and Prof. David Badre at Brown University. The
Center prepared the final report for this grant that was
submitted on March 29, 2023.

ONR DURIP Grant, $557,580. In affiliation with this ONR
MURI grant, Prof. Chantal Stern applied for an Office of
Naval Research DURIP grant that was awarded in 2017:
ONR Defense University Research Instrumentation
Program (DURIP) grant: High-performance computing
cluster for cognitive neuroscience analysis and modeling.
(PI: Chantal Stern, PO: Tom McKenna) 6/01/2017-
6,/30,/2018. ONR DURIP N00014-17-1-2304. This grant
provided $557,580 for purchase of computational
resources for data analysis and modeling by neuroscience
faculty including Chantal Stern, Marc Howard, Michael
Hasselmo, Sam Ling, Joseph McGuire, Chandramouli
Chandrasekaran, and Karin Schon.

NSF MRI Grant, $1,582,077. The director of the Cognitive
Neuroimaging Center Chantal Stern was awarded a grant
that supports neuroimaging work that is an integral part
of systems neuroscience research at Boston University.
She obtained an NSF Major Research Instrumentation
grant (PI: Chantal Stern, Program officer: John Yellen)
Title: MRI: Acquisition of a 3-Tesla Magnetic Resonance
Imaging (MRI) Scanner for Cognitive and Systems
Neuroscience 9/1/2017-8 /31/2018, NSF BCS 1625552.
This grant provided $1,582,077 for 70% of the purchase
of a Siemens fMRI scanner that was installed in the
Kilachand Center.

ONR MURI Grant 2019-2024, $7,500,000. The CSN
director Prof. Michael Hasselmo worked with Profs.
Yannis Paschalidis, John Baillieul and Chantal Stern to
organize a research team based on multiple discussions
with ONR program officer Dr. Marc Steinberg. This

grant was selected for funding and started in the fall

of 2019. We organized a research team that included
Yannis Paschalidis as PI, Michael Hasselmo, John Baillieul,
Chantal Stern, Margrit Betke and Roberto Tron from

Boston University, and John Leonard and Nick Roy from
MIT. Four members were previously members of an
earlier MURI run by Michael Hasselmo. This ONR MURI
award is entitled: Neuro-Autonomy: Neuroscience-
inspired perception, navigation, and spatial awareness for
autonomous robots. This provides $7,500,000 over five
years to the 2 researchers at MIT and the 6 researchers
at BU. This grant involves ongoing monthly meetings

of MURI researchers in full team meetings or in sub-
group meetings. The third year review in 2022 led to
approval of the next two years, and team members made
presentations to the ONR on August 9, 2023.

ONR DURIP Grant 2021, $497,047. The BU members of
the 2019 MURI N00014-19-1-2571 (Profs. Tron, Paschalidis,
Baillieul, Stern, Betke and Hasselmo) participated in

an application for an additional ONR DURIP award to
supplement this research. This grant was awarded in
2021 as DURIP N00014-21-1-2844 for $497,047 headed

by principal investigator Prof. Roberto Tron to support
researchers at Boston University affiliated with the ONR
MURI grant.

NSF Training Grant in Neurophotonics. Center

Director Michael Hasselmo participated as an executive
committee member for a grant obtained by Principal
Investigator Prof. Thomas Bifano for an NSF Research
Traineeship (NRT) grant entitled: “NRT: Neurophotonics.
The Center Director has participated on the Executive
committee for this grant to select trainees. This grant
provides training in neurophotonics for graduate
students in multiple programs.

CSN Associate Director Prof. Mark Kramer developed
and submitted an NIH T90,/R90 training grant (Total
Funds Requested: $3,181,801). If successful, this award
will support 6 graduate students and 6 undergraduate
students pursuing research in computational
neuroscience. Prof. Kramer served as the lead program
director with co-directors Profs. Mike Hasselmo and Uri
Eden. In addition to the three program directors, the
proposed training faculty include 18 other CSN members,
from multiple departments across the University
(Mathematics & Statistics, PBS, BME, Biology, Sargent
College, and the School of Medicine).

The Center also participated in training grant
applications by Neurophotonics Center director Prof.
David Boas, as well as providing materials in support of
the successful training grant application by GPN director
Prof. Shelley Russek.

NIH RO1 Grants. During the period of running the CSN,
the Center Director was also principal investigator on

NIH RO1 grants including NIMH RO1 MH060013 and
MHO061492 and MH052090. In fall 2019, the Center
Director also obtained the new funding for another R0O1
grant MH120073 for five years of support. An application
for a new RO1 grant was submitted in February, 2023.
These grants are administered through the Department
of Psychological & Brain Sciences.

The Center also obtained and administered support to

a Kilachand Type A /B Project awarded by the Office

of the Vice President for Research. The CSN director
Prof. Michael Hasselmo worked with Profs. Chantal
Stern, Xue Han, Yannis Paschalidis, David Boas, Joseph
McGuire, Jerry Chen, and Marc Howard to organize a
research team, and prepare a proposal that was selected
for funding in October 2022. This team focuses on
understanding circuit mechanisms in the neocortex
underlying general cognitive function, with the aim of
developing innovative approaches to computational
modeling of neural circuits and new experimental voltage
and calcium techniques to analyze circuit dynamics. This
award to the organization of an NSF STC preliminary
proposal submitted in 2022 by CSN director Prof. Michael
Hasselmo. In addition, this led to the organization of a
white paper submitted to the Office of Naval Research
on FedConnect on May 15, 2023 for a potential MURI
grant including CSN Director Prof. Michael Hasselmo
along with Profs. Yannis Paschalidis, Prof. John Baillieul,
Prof. Chantal Stern and Prof. Roberto Tron along with
faculty at MIT including Prof. Ila Fiete and Prof. Stefanie
Jegelka. The Kilachand Fund Award also led earlier to

the submission of an NIH RO1 collaborative grant by

Prof. Hasselmo and Prof. Xue Han proposing the use of
voltage imaging techniques to analyze circuit dynamics
relevant to the coding of trajectories in problem solving
as described in the Kilachand Fund grant.

Affiliated Faculty. The Center for Systems Neuroscience
faculty have a number of ongoing research grants.

For quantifying the overall support of neuroscience
researchers affiliated with the Center, the expenditure
and grant figures have been obtained from OSP and
edited to avoid overlap with other centers such as the
Photonics Center. Please note that this grant information
is not included in this external report.
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PUBLICATIONS

CSN Faculty published the following
articles in peer-reviewed journals.
Articles published by two or more
Center-affiliated faculty are indicated
by an asterisk “*”.

*Barbas H, Zikopoulos B, John Y.
The inevitable inequality of cortical
columns. Front Syst Neurosci.

2022 Sep 20;16:921468. doi:
10.3389/fnsys.2022.921468. PMID:
36203745; PMCID: PMC9532056.

Barbas H, Hilgetag CC. From Circuit
Principles to Human Psychiatric
Disorders. Biol Psychiatry. 2023
Mar 1;93(5):388-390. doi: 10.1016/j.
biopsych.2022.08.007. Epub 2022
Aug 18. PMID: 36114040.

*Pantazopoulos H, Hossain NM,
Chelini G, Durning P, Barbas H,
Zikopoulos B, Berretta S. Chondroitin
Sulphate Proteoglycan Axonal

Coats in the Human Mediodorsal
Thalamic Nucleus. Front Integr
Neurosci. 2022 Jul 6:16:934764. doi:
10.3389/fnint.2022.934764. PMID:
35875507; PMCID: PMC9298528.

*John Y], ZiI:(opoqus B, Garcia-
Cabezas MA, Barbas H. The cortical
spectrum: A robust structural
continuum in primate cerebral cortex
revealed by histological staining and
magnetic resonance imaging. Front
Neuroanat. 2022 Sep 9;16:897237.
doi: 10.3389/fnana.2022.897237.
PMID: 36157324; PMCID:
PMC9S501703.

*Yazdanbakhsh A, Barbas H,
Zikopoulos B. Sleep spindles in
primates: Modeling the effects of
distinct laminar thalamocortical
connectivity in core, matrix, and
reticular thalamic circuits. Netw
Neurosci. 2023 Jun 30;7(2):743-768.
doi: 10.1162/netn_a_00311. PMID:
37397882; PMCID: PMC10312265.

Joyce MKP, Wang J, Barbas H.
Subgenual and Hippocampal
Pathways in Amygdala Are Set

to Balance Affect and Context
Processing. J Neurosci. 2023 Apr
26;43(17):3061-3080. doi: 10.1523/
JNEUROSCI.2066-22.2023. Epub
2023 Mar 28. PMID: 36977583;
PMCID: PMC10146557.

Zheng Y, Gindra RH, Green EJ, Burks
EJ, Betke M, Beane JE, Kolachalama
VB. A Graph-Transformer for

Whole Slide Image Classification.
IEEE Trans Med Imaging. 2022
Nov;41(11):3003-3015. doi: 10.1109/
TMI.2022.3176598. Epub 2022

Oct 27. PMID: 35594209; PMCID:
PMC9670036.

*Liu H, Cordella C, Ishwar P, Betke
M, Kiran S. Consistent long-

term practice leads to consistent
improvement: Benefits of self-
managed therapy for language and
cognitive deficits using a digital
therapeutic. Front Digit Health. 2023
Apr11;5:1095110. doi: 10.3389/
fdgth.2023.1095110. PMID:
37114182; PMCID: PMC10126684.

LiH, Sundaram S, Hu R, Lou L,
Sanchez F, McDonald W, Agarwal A,
Chen CS, Bifano TG. Dynamic Control
of Contractile Force in Engineered
Heart Tissue. IEEE Trans Biomed

Eng. 2023 Jul;70(7):2237-2245. doi:
10.1109/TBME.2023.3239594. Epub
2023 Jun19. PMID: 37021994.

Ma MS, Sundaram S, Lou L, Agarwal A,
Chen CS, Bifano TG. High throughput
screening system for engineered
cardiac tissues. Front Bioeng
Biotechnol. 2023 May 11;11:1177688.
doi: 10.3389/fbioe.2023.1177688.
PMID: 37251575; PMCID:
PMC10210164.

*Sunil S, Jiang J, Shah S, Kura S, Kilic
K, Erdener SE, Ayata C, Devor A,
Boas DA. Neurovascular coupling is
preserved in chronic stroke recovery
after targeted photothrombosis.
Neuroimage Clin. 2023 Mar
15;38:103377. doi: 10.1016/j.
nicl.2023.103377. Epub ahead of
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print. PMID: 36948140; PMCID:
PMC10034641.

Li B, Yabluchanskiy A, Tarantini S,
Allu SR, Sencan-Egilmez |, Leng J,
Alfadhel MAH, Porter JE, Fu B, Ran
C, Erdener SE, Boas DA, Vinogradov
SA, Sonntag WE, Csiszar A, Ungvari
Z, Sakadzi¢ S. Measurements of
cerebral microvascular blood flow,
oxygenation, and morphology in

a mouse model of whole-brain
irradiation-induced cognitive
impairment by two-photon
microscopy and optical coherence
tomography: evidence for
microvascular injury in the cerebral
white matter. Geroscience. 2023
Feb 16.doi:10.1007/s11357-023-
00735-3. Epub ahead of print. PMID:
36792820.

Zilpelwar S, Sie EJ, Postnov D, Chen
Al, Zimmermann B, Marsili F, Boas DA,
Cheng X. Model of dynamic speckle
evolution for evaluating laser speckle
contrast measurements of tissue
dynamics. Biomed Opt Express.

2022 Nov 17;13(12):6533-6549.

doi: 10.1364/BOE.472263. PMID:
36589566; PMCID: PMC9774840.

Tucker S, Dubb J, Kura S, von Lihmann
A, Franke R, Horschig JM, Powell S,
Oostenveld R, Lihrs M, Delaire E,
Aghajan ZM, Yun H, Ylcel MA, Fang
Q, Huppert TJ, Frederick BB, Pollonini
L, Boas D, Luke R. Introduction to the
shared near infrared spectroscopy
format. Neurophotonics. 2023
Jan;10(1):013507. doi: 10.1117/1.
NPh.10.1.013507. Epub 2022

Dec 9. PMID: 36507152; PMCID:
PMC9732807.

Giblin JT, Park SW, Jiang J, Kilig

K, Kura S, Tang J, Boas DA, Chen

IA. Measuring capillary flow
dynamics using interlaced two-
photon volumetric scanning.

J Cereb Blood Flow Metab.

2023 Apr;43(4):595-609. doi:
10.1177/0271678X221145091. Epub
2022 Dec 10. PMID: 36495178.

*Machler P, Fomin-Thunemann N,
Thunemann M, Seetra MJ, Desjardins
M, Kili¢ K, Amra LN, Martin EA, Chen
IA, Sencan-Egilmez |, Li B, Saisan P,
Jiang JX, Cheng Q, Weldy KL, Boas
DA, Buxton RB, Einevoll GT, Dale
AM, Sakadzi¢ S, Devor A. Baseline
oxygen consumption decreases with
cortical depth. PLoS Biol. 2022 Oct
27;20(10):e3001440.doi:10.1371/
journal.pbio.3001440. PMID:
36301995; PMCID: PMC9642908.

Ortega-Martinez A, Rogers D,
Anderson J, Farzam P, Gao Y,
Zimmermann B, Yiicel MA, Boas

DA. How much do time-domain
functional near-infrared spectroscopy
(FNIRS) moments improve estimation
of brain activity over traditional
fNIRS? Neurophotonics. 2023
Jan;10(1):013504. doi: 10.1117/1.
NPh.10.1.013504. Epub 2022 Oct
22.PMID:36284602; PMCID:
PMC9587749.

*Ayaz H, Baker WB, Blaney G, Boas
DA, Bortfeld H, Brady K, Brake J,
Brigadoi S, Buckley EM, Carp SA,
Cooper RJ, Cowdrick KR, Culver JP,
Dan |, Dehghani H, Devor A, Durduran
T, Eggebrecht AT, Emberson LL,
Fang Q, Fantini S, Franceschini MA,
Fischer JB, Gervain J, Hirsch J, Hong
KS, Horstmeyer R, Kainerstorfer JM,
Ko TS, Licht DJ, Liebert A, Luke R,
Lynch JM, Mesquida J, Mesquita RC,
Naseer N, Novi SL, Orihuela-Espina
F, O’'Sullivan TD, Peterka DS, Pifferi
A, Pollonini L, Sassaroli A, Sato JR,
Scholkmann F, Spinelli L, Srinivasan
VJ, St Lawrence K, Tachtsidis |, Tong
Y, Torricelli A, Urner T, Wabnitz H, Wolf
M, Wolf U, Xu S, Yang C, Yodh AG,
Yucel MA, Zhou W. Optical imaging
and spectroscopy for the study

of the human brain: status report.
Neurophotonics. 2022 Aug;9(Suppl
2):S24001. doi: 10.1117/1.NPh.9.S52.
S24001. Epub 2022 Aug 30. PMID:
36052058; PMCID: PMC9424749.

Aykan SA, Xie H, Zheng Y, Chung
DY, Kura S, Han Lai J, Erdogan

TD, Morais A, Tamim |, Yagmur D,
Ishikawa H, Arai K, Abbas Yaseen
M, Boas DA, Sakadzic S, Ayata C.
Rho-Kinase Inhibition Improves

the Outcome of Focal Subcortical
White Matter Lesions. Stroke. 2022
Jul;53(7):2369-2376. doi: 10.1161/

STROKEAHA.121.037358. Epub 2022
Jun 3. PMID: 35656825; PMCID:
PMC9245195.

Varadarajan D, Magnain C, Fogarty M,
Boas DA, Fischl B, Wang H. A novel
algorithm for multiplicative speckle
noise reduction in ex vivo human
brain OCT images. Neuroimage. 2022
Aug 15;257:119304. doi: 10.1016/j.
neuroimage.2022.119304. Epub 2022
May 11. PMID: 35568350; PMCID:
PMC10018743.

Staehr C, Giblin JT, Gutiérrez-

Jiménez E, Guldbrandsen H@, Tang J,
Sandow SL, Boas DA, Matchkov VV.
Neurovascular Uncoupling Is Linked
to Microcirculatory Dysfunctionin
Regions Outside the Ischemic Core
Following Ischemic Stroke. J Am Heart
Assoc. 2023 Jun 6;12(11):e029527.
doi: 10.1161/JAHA.123.029527. Epub
2023 May 26. PMID: 37232244.

Gao Y, Rogers D, von Lihmann

A, Ortega-Martinez A, Boas DA,
Yucel MA. Short-separation
regression incorporated diffuse
optical tomography image
reconstruction modeling for high-
density functional near-infrared
spectroscopy. Neurophotonics. 2023
Apr;10(2):025007. doi: 10.1117/1.
NPh.10.2.025007. Epub 2023
May 23. PMID: 37228904, PMCID:
PMC10203730.

Walek KW, Stefan S, Lee JH,
Puttigampala P, Kim AH, Park SW,
Marchand PJ, Lesage F, Liu T, Huang
YA, Boas DA, Moore C, Lee J. Near-
lifespan longitudinal tracking of brain
microvascular morphology, topology,
and flow in male mice. Nat Commun.
2023 May 24;14(1):2982. doi: 10.1038/
s41467-023-38609-z. PMID:
37221202; PMCID: PMC10205707.

Garrett A, Kim B, Sie EJ, Gurel

NZ, Marsili F, Boas DA, Roblyer D.
Simultaneous photoplethysmography
and blood flow measurements
towards the estimation of blood
pressure using speckle contrast
optical spectroscopy. Biomed Opt
Express. 2023 Mar 23;14(4):1594-
1607.doi:10.1364/BOE.482740.
PMID: 37078049; PMCID:
PMC10110303.

Giblin JT, Park SW, Jiang J, Kilic

K, Kura S, Tang J, Boas DA, Chen

IA. Measuring capillary flow
dynamics using interlaced two-
photon volumetric scanning.

J Cereb Blood Flow Metab.

2023 Apr;43(4):595-609. doi:
10.1177/0271678X221145091. Epub
2022 Dec10. PMID: 36495178;
PMCID: PMC10063827.

Parisien M, van Reij RRI, Khoury S,
Koseli E, Karaky M, van den Hoogen
NJ, Peng G, Allegri M, de Gregori M,
Chelly JE, Rakel BA, Aasvang EK,
Kehlet H, Buhre WFFA, Bryant CD,
Damaj MI, King IL, Mogil JS, Joosten
EAJ, Diatchenko L. Genome-wide
association study suggests a critical
contribution of the adaptive immune
system to chronic post-surgical
pain. medRxiv [Preprint]. 2023 Mar
10:2023.01.24.23284520. doi:
10.1101/2023.01.24.23284520. PMID:
36945481; PMCID: PMC10029026.

Ulker E, Caillaud M, Koseli E, Contreras
K, Alkhlaif Y, Lindley E, Barik M,

Ghani S, Bryant CD, Imad Damaj M.
Comparison of Pain-Like behaviors in
two surgical incision animal models

in C57BL/6J mice. Neurobiol Pain.
2022 Sep 7;12:100103. doi: 10.1016/j.
ynpai.2022.100103. PMID: 36531613;
PMCID: PMC9755018.

Beierle JA, Yao EJ, Goldstein SI,
Lynch WB, Scotellaro JL, Shah

AA, Sena KD, Wong AL, Linnertz

CL, Averin O, Moody DE, Reilly CA,
Peltz G, Emili A, Ferris MT, Bryant
CD. Zhx2 Is a Candidate Gene
Underlying Oxymorphone Metabolite
Brain Concentration Associated
with State-Dependent Oxycodone
Reward. J Pharmacol Exp Ther. 2022
Aug;382(2):167-180. doi: 10.1124/
jpet.122.001217. Epub 2022 Jun

10. PMID: 35688478; PMCID:
PMC93412409.

Lee K, Carr N, Perliss A,
Chandrasekaran C. WaveMAP for
identifying putative cell types fromin
vivo electrophysiology. STAR Protoc.
2023 May 22;4(2):102320. doi:
10.1016/j.xpro.2023.102320. Epub
ahead of print. PMID: 37220000;
PMCID: PMC10220268.

*Platisa J, Ye X, Ahrens AM, Liu C,
Chen IA, Davison IG, Tian L, Pieribone
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VA, Chen JL. High-speed low-light

in vivo two-photon voltage imaging
of large neuronal populations. Nat
Methods. 2023 Mar 27. doi: 10.1038/
s41592-023-01820-3. Epub ahead of
print. PMID: 36973547.

Kinger SB, Juneau T, Kaplan R,

Pluim CF, Fox-Fuller JT, Wang T,
Mukadam N, Neargarder S, Salazar
RD, Cronin-Golomb A. Changes in
Apathy, Depression, and Anxiety in
Parkinson’s Disease from before to
during the COVID-19 Era. Brain Sci.
2023 Jan 24;13(2):199. doi: 10.3390/
brainscil3020199. PMID: 36831742,
PMCID: PMC9954738.

Piers RJ, Farchione TJ, Wong

B, Rosellini AJ, Cronin-Golomb

A. Telehealth Transdiagnostic
Cognitive Behavioral Therapy for
Depression in Parkinson’s Disease:
A Pilot Randomized Controlled
Trial. Mov Disord Clin Pract. 2022
Oct 29;10(1):79-85. doi:10.1002/
mdc3.13587. PMID: 36704072;
PMCID: PMC9847300.

Fox-Fuller JT, Ngo J, Pluim CF, Kaplan
RI, Kim DH, Anzai JAU, Yucebas D,
Briggs SM, Aduen PA, Cronin-Golomb
A, Quiroz YT. Initial investigation

of test-retest reliability of home-
to-home teleneuropsychological
assessment in healthy, English-
speaking adults. Clin Neuropsychol.
2022 Nov;36(8):2153-2167. doi:
10.1080/13854046.2021.1954244.
Epub 2021 Jul 26. PMID: 34311660;
PMCID: PMC8789947.

Yucebas D, Fox-Fuller JT, Badillo
Cabrera A, Baena A, Pluim McDowell
C, Aduen P, Vila-Castelar C,
Bocanegra Y, Tirado V, Sanchez JS,
Cronin-Golomb A, Lopera F, Quiroz
YT. Associations of category fluency
clustering performance with in

vivo brain pathology in autosomal
dominant Alzheimer’s disease. J Int
Neuropsychol Soc. 2023 Apr 26:1-7.
doi:10.1017/S1355617723000243.
Epub ahead of print. PMID: 37185154.

Yoles-Frenkel M, Shea SD, Davison
IG, Ben-Shaul Y. The Bruce effect:
Representational stability and
memory formation in the accessory
olfactory bulb of the female mouse.
Cell Rep. 2022 Aug 23;40(8):111262.
doi: 10.1016/j.celrep.2022.111262.
PMID: 36001975; PMCID:
PMC9446479.

Greene J, Xue Y, Alido J, Matlock A,
Hu G, Kili¢c K, Davison |, Tian L. Pupil
engineering for extended depth-
of-field imaging in a fluorescence
miniscope. Neurophotonics. 2023
Oct;10(4):044302. doi: 10.1117/1.
NPh.10.4.044302. Epub 2023

May 8. PMID: 37215637; PMCID:
PMC10197144.
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THE CENTER HOUSES FACULTY in various locations on
the Charles River Campus and the School of Medicine
Campus. The Rajen Kilachand Center building provides a
central location for meetings and Center administration,
as well as research facilities for some Center faculty.

Rajen Kilachand Center Building

A number of CSN members are housed on the 7th,

8th and 9th floors of the Rajen Kilachand Center for
Integrated Life Sciences and Engineering building at
Boston University. Administrative offices for the Center
are also housed on the 7th floor of this new building.

The building includes space for social gatherings,
seminars, and laboratory meetings. The first floor

also houses facilities for the Cognitive Neuroimaging
Center, as well as testing rooms for behavioral studies.
The building provides research space for several CSN
faculty performing research using systems neuroscience
techniques in animals or functional imaging in human
subjects. This is the primary new space available at
Boston University for these techniques. Space allocation
for the centers housed in the Rajen Kilachand building

is controlled by the Provost, and the Vice President and
Associate Provost for Research. Allocation of space takes
into consideration the research productivity and external
research funding of the investigators and research teams.

Core resources provided by university

Housing for animals used in systems neuroscience
research:

Laboratory Animal Care Facility (LACF)

Shared resources for microscopy used in systems
neuroscience research:

Proteomics and Imaging Core Facility

Existing laboratories

Multiple laboratories support systems neuroscience
research:

The Atema Lab - Jelle Atema

Intelligent Mechatronics Laboratory - John Baillieul
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Neural Systems Laboratory - Helen Barbas

Artificial Intelligence and Emerging Media Group - Margrit Betke
Bifano Laboratory - Thomas Bifano

Bio Optical & Acoustic Spectroscopy Lab - David Boas
Laboratory of Addiction Genetics - Camron Bryant

Neural Dynamics of Cognition Laboratory - Chandramouli
Chandrasekaran

Chen Lab - Jerry Chen

Binaural Hearing Laboratory - H. Steven Colburn
Vision & Cognition Laboratory - Alice Cronin-Golomb
Cruz-Martin Lab - Alberto Cruz-Martin

Davison Lab - lan Davison

Denison Lab - Rachel Denison

DePasquale Lab - Brian DePasquale

Neurovascular Imaging Laboratory - Anna Devor
Economo Laboratory - Michael Economo

Laboratory of Molecular Neurobiology - David H. Farb
Gabel Lab - Christopher V. Gabel

Laboratory for Learned Neural Dynamics and Cortical Prediction
- Jeffrey Gavornik

Cortical & Computational Decoding of Speech Lab - Oded Ghitza
Motor Development Lab - Simone Gill

The Guenther Lab - Frank Guenther

Han Lab - Xue Han

Harris Lab - David A. Harris

Laboratory for Computational Neurophysiology - Michael
Hasselmo

Ho/Beffert Lab - Angela Ho

Theoretical Cognitive Neuroscience Laboratory - Marc Howard
Howe Lab - Mark Howe

Keck Laboratory for Network Physiology - Plamen Ivanov
Laboratory of Behavioral Neuroscience - Kathleen M. Kantak
Developing Minds Lab - Mellisa Kibbe

Aphasia Research Laboratory - Swathi Kiran

Lin Laboratory - Jen-Wei Lin

The Ling Lab - Sam Ling

The Laboratory of Cellular Neurobiology - Jennifer Luebke

Man Lab - Heng-Ye Man

Cognitive & Decision Laboratory - Joseph McGuire
McKee Lab - Ann McKee

Neural Circuits and Ultrastructure - Maria Medalla
Biomicroscopy Laboratory - Jerome Mertz

Meyer Lab - Heidi Meyer

Laboratory of Cognitive Neurobiology - Tara Moore; Douglas
Rosene

Glia Engineering Lab - Tim O’'Shea
Network Optimization & Control Laboratory - Yannis Paschalidis

Communication Neuroscience Research Laboratory - Tyler
Perrachione

Nanostructured Fibers and Nonlinear Optics Laboratory -
Siddharth Ramachandran

Ramirez Group - Steve Ramirez

Cognitive and Clinical Neuroscience Laboratory - Robert M. G.
Reinhart

The Roussarie Lab - Jean-Pierre Roussarie

Laboratory of Translational Epilepsy - Shelley J. Russek
Laboratory of Addictive Disorders - Valentina Sabino

Brain Plasticity and Neuroimaging Laboratory - Karin Schon
Laboratory of Comparative Cognition Lab - Benjamin Scott
Natural Sounds and Neural Coding Lab - Kamal Sen

Laboratory of Cellular Biology of the Basal Ganglia - Jean-

Jacques Soghomonian

Neuroimaging, Perception, and Attention Laboratory - David
Somers

Cognitive Neuroimaging Laboratory - Chantal Stern

The Stern Lab - Robert Stern

Center for Autism Research Excellence - Helen Tager-Flusberg
Brain and Early Experiences Laboratory - Amanda Tarullo

Tay Lab - Tuan Leng Tay

The Laboratory of Human Induced Pluripotent Stem Cell
Therapeutics - Julia TCW

Brain & Vision Laboratory - Lucia Vaina

Wallace Lab - Michael Wallace

Neuronal Dynamics Lab - John White

Laboratory of Neurodegeneration - Benjamin Wolozin

Computational Neuroscience & Vision Laboratory - Arash
Yazdanbakhsh

Younger Lab - Meg Younger

Laboratory of Intellectual Disorders - Ella Zeldich

Muscle Research Laboratory - Lan Zhou

Human Systems Neuroscience Laboratory - Basilis Zikopoulos

Communication and Neurodevelopment Lab - Jennifer Zuk

Graduate student Gabriela Rodriguez (left) and postdoc Mai-Anh Vu work in the Howe Lab.
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http://www.bu.edu/neural/
http://www.bumc.bu.edu/busm-pm/research/laboratories/lmn/
http://www.bu.edu/motordevlab/
http://www.bu.edu/hanlab/
http://www.bu.edu/hasselmo/
http://people.bu.edu/marc777/
http://www.bu.edu/aphasiaresearch/
http://sites.bu.edu/vision/
http://www.bumc.bu.edu/anatneuro/research/cellular-neurobiology/
http://sites.bu.edu/cnrlab/
http://www.bumc.bu.edu/busm-pm/research/laboratories/laboratory-of-translational-epilepsy/
http://sites.bu.edu/brainplasticity/
http://www.bumc.bu.edu/anatneuro/research/basal-ganglia/
http://sites.bu.edu/cnl/
http://www.bu.edu/autism/
http://www.bu.edu/cdl/bee/

Boston University Center for Systems Neuroscience

Back cover photo: CSN Faculty and staff. Pictured (from left to right) are David Farb, Jun Shen, Chandramouli Chandrasekaran,
Allison Kunze, Uri Eden, Jerry Chen, Swathi Kiran, lan Davison, Mark Kramer, Alberto Cruz-Martin, Maya Medalla, Xue Han, Chantal
Stern, Marc Howard, Ron Killiany, Jean-Jacques Soghomonian, Michael Hasselmo, Kat Kantak, John White, Tara Moore, Nancy
Kopell, Shelley Russek, Anna Devor (kneeling), Doug Rosene, Karin Schon, Michael Economo, Jen-Wei Lin, Alice Cronin-Golomb,
Steve Ramirez, Robert Joseph, Jenny Luebke, Benjamin Scott, Tyler Perrachione, David Boas, Amanda Tarullo, Jeff Gavornik, and

Joseph McGuire

The lobby of the Rajen Kilachand building features an art installation (left) titled Blue-Green Brainbow,
produced by Brooklyn-based sculptor and printmaker Carson Fox, which was inspired by a neuroimaging
technique that distinguishes individual neurons in the brain using fluorescent proteins. On the right is the
entrance to the Howard Eichenbaum Colloquium Room where many CSN events take place.
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