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The University of Alabama at Birmingham

An interdisciplinary research hub for faculty, researchers, trainees,
clinicians, health policy experts, and educators who seek to advance the
study of the immune system and its role in health and disease

Today’s topics for presentation

1. Updates on resources available to support Immunology-relevant research at

Mouse kidney — Jim George Lab
and Harish Pal Flow Cytometry and
Single Cell Core



For Discussion at the End- Interactive Survey

1. What technologies and infrastructure
and education/training opportunities
should we be investing in?

2. How should we be engaging the
external community in a time when
increasing numbers of Americans no
lonaer trust scientists or vaccines?

https://www.mentimeter.com/app/presentatio
n/almusjgucmixnj9kxwem89tsbwb2kux9/edit
?source=share-modal
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Building the Institute —

New Staff and New Infrastructure

We were at Core Day Jan 2024

Frances Lund, Ph.D.
- Director

Paul
Goepfert,
M.D.

Associate
Director

Ph.D.

Associate
Director

Carol Ballinger, Ph.D.

Administrative Director

- Troy Randall, § »

Immunology
| Institute
4 Advisory

We now have an external
advisory board (meeting in
Feb 2025)

Davide Botta, Ph.D.
Research Manager

Yuting Lin, M.A.

Program Manager |

Lorenzo Thompson, M.D.
Manager - Clinical
Research Adminstration

Kianna Arrington

Office Service Specialist Il

] Welcome Kiannal!




Establishment of an External Advisory Board

First EAB meeting: February 12, 2025

Shannon Turley, Ph.D. E. John Wherry, Ph.D. PJ Utz, M.D.

Genetech Univ. Pennsylvania Stanford Univ.

Nadine Rouphael, M.D.

Emory Univ.
Stromal cell function in inflammation T Cell Exhaustion and Cancer
and cancer Immunotherapy

Development of efficacious

immune-therapies and treatments. Vaccine Clinical Trial

Gwendalyn Randolph, Ph.D.

David Masopust, Ph.D.

Univ. Minnesota Washington Univ.

Miriam Merad, M.D. Ph.D.

Mount Sinai School of Medicine

T cell migration, differentiation, and
memory development

Immune cell trafficking and tissue-
specific transcriptional profiling

Dendritic cell and macrophage
biology




The Immunology Institute Membership and Funding is
continuing to grow
o Membership increased 20%; 357 total (171 faculty+ 60 full time-staff + 126 trainees)

o The faculty membership includes 8 Instructors, 31 Assistant Professors, 38 Associate Professors and
94 Professors who are aligned with 7 University Schools (HSOM 91%, SOD, SOHP, SOPH, SOO, SOE,
CAS) and 51 Departments and Divisions

Figure 1
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Il members are publishing influential papers — a small set
of examples that were highlighted by the HSOM -

Y - !
-3
4
Casey Weaver and Carlene Zindl Sunil Sudarshan Troy Randall, Rebecca Arend, Selene Meza-Perez

Key role found for gut epithelial cells and their expression of
MHCII in the defense against deadly diarrheal infections

L-2-hydroxyglutarate remodeling of the epigenome and epitranscriptome
creates a metabolic vulnerability in kidney cancer models

Increasing arginine levels can be combined with immunotherapy to
enhance immune responses and improve outcomes of cancer patients

Spatiotemporal immune atlas of a clinical-grade gene-edited pig-
to-human kidney xenotransplant

Masa Kamata

Enhanced brain delivery of antibodies heightens the potential to
treat brain diseases



Il trainees are participating in community engagement an educatilon

———

Hasanyone i [T NN re=
ever been

In 2024, Il supported the Undergraduate Immunology Society (UIS) in engaging
approximately 350 participants in learning about immunology at McWane Science.

UIS/Il also hosted a series of immunology workshops at GEMS event at Berry Middle

\.* School in Hoover in February and Vestavia Hills Elementary East and Vestavia Hills
Elementary Liberty Park in March 2024.



(Under) Graduate Education and training

* SEPTIR 2084

186 trainees and staff are Il members, which includes 98
GBS/MSTP trainees

UAB IMMUNOLOGY INSTITUTE

Activities for Trainees managed by |l =
 Trainee Research in Progress SEARCENNILS M0

330-4:30PI
BaR8 170

GR 4\ 330-500PM
« HSOM AMC21 Awardee Program 4
* Program in Immunology Seminar Series
* Annual Immunology Symposium and Va UAB IMMUNOLOGY INSTITUTE e
. - _ e Response
* Southeastern Immunology Symposium

NESTOR
PRIETO-DOMINGUEZ response

GARRETTWILSON ERIN YEPSEN EARNHARDT
A novel subset of 3 . Influenza A virus alters host
lonocytes targeted P jIN us! defense in the airway

by Citrobacter 5 epithelium via induced cystic
rodentium elicits fibrosis transmembrane

a;:::h: Ii:tlhulm::: conductance regulator
restricted help from A
CD4 T cells dysfunction

Jresea

MATTHEW CHEUNG

y
RR G
s
Ajs.umont of the Immune
respon:
and vil lurin;
i -to-human ki ney

otransplantatiol

EERSINK SCHOOL OF MEDICINE

CHARLES KUHLMANN

JNK signaling
impacts CAR-T cell




o 2023/20 :
v Y , - 24 Pll seminar series - 19
program 11 1mmunology ernal speakers, co-s external/8
geminar Series Eesearch in Progress Joi(r)\rlfcired World AIDS Day
. epper, Ph ’ olanakis (Mari ’

TREM2 11 Owiredu arl]:zj) f:l Rlobert Stroud (Eddle-\§V|[6|_‘|';on

3 eli . ms

o Earlier start ti
to enc rttime &Il hosts post-semi
. ourage networking inar reception
erage at .
(FY22) hig'chendance increased from 39 (FY
; est of 101 with Dr. Marco C 23) to 60
o olonna

Marco Colonna, M.D.

nology & \mmunology
Professor of Medicine
| of Medicine

Robert Rock Belliveau Endowed Professor of Pat

Washington University Schoo!

tes Center/ 0'Neal
nd Autoimmunity
jiology/ Medicine

Sponsored by UAB
itute/ Comprehensive Diabef

ransplant Insti
letal, Bone 2!

hensive Arthritis, Musculoskel
umatology/ ‘Microb

lnstitute/ Comprehensive T
ology and Rhe!

Cancer Center/ Compre!
ADS Research/ Clinical Immun¢

lmmunology
Comprehens‘lve
Center/Center for



The Eleventh Annual Southeastern

Immunology Symposium in BIRMINGHAM ¢

UAB trainees attended free with Il vouchers!

Faculty/Staff/Vendors
Trainees

Total registrants
Faculty/Staff/Vendors

Institutions represented

States represented
Abstracts submitted
Vendors sponsored

177
223
400
177

21

16 - AL, CA, FL, GA,
IL, KY, LA, MA, MN,
MO, NC, OH, SC, TN,
TX, VA

208

Regional Institution
Augusta University

Duke University

Emory University

Georgia Tech

LSU

MUSC

NIH

St. Jude Children's

UAB

UF Scripps

UFL

UNC

University of Alabama
University of South Alabama
University of Louisville
University of South Florida
University of Tennessee-Knoxville
UVA

Vanderbilt University
Virginia Tech

Wake Forest University
Total

25



Lance Benson — Pollock lab Susan Cheetham — Randall lab Krishna Chinta — Steyn lab
(APSS meeting) (AAl meeting) (Gordon Conference)

Coming up — 10 $500 travel awards for trainee members to attend upcoming
2025 AAI meeting in Hawaii (applications were due in December)
Garrett Wilson (Weaver lab), Susana Cheetham (Randall lab), Courtney Swain (Shevde-Samant),

Angelica Cora Toro (Lal lab), Ashley Denslow (Lund lab), Covenant Adeboboye (Maynard lab), Jung-
Shan Hsu (Maynard lab), Vickie Yang (Harms Lab), Xinran Wang (Randall lab)



Resea I’Ch in Prog I‘eSS - 4" year & above graduate students and postdoctoral fellows

IFN-y production by Tth cells is required for CXCR3* pre-memory
Nicole Arroyo- B cell differentiation and subsequent lung-resident memory B
10/5/23 Diaz Andre Ballesteros-Tato’s lab cell responses
CD151* T Cell Frequencies as an Immunological Clock that
10/5/23 Millie Perez Olaf Kutsch's lab Identifies Premature Immunological Aging in People With HIV
Influenza A virus alters host defense in the airway epithelium via
Erin Yepsen induced cystic fibrosis transmembrane conductance regulator
4/18/24 Earnhardt Kevin Harrod's lab dysfunction
A novel subset of colonocytes targeted by Citrobacter
rodentium elicits epithelial MHClII-restricted help from CD4 T
6/27/24 Garrett Wilson |[Casey Weaver’s lab cells
Matthew D. Anupam Agarwal’s and James Assessment of the immune response, microchimerism, and viral
6/27/24 Cheung George’s lab transmission during pig-to-human kidney xenotransplantation
Charles
9/12/24 Kuhlmann Masakazu Kamata’s Lab JNK signaling impacts CAR-T cell response
N I- i ibod inst Strept neumoniae
9/12/24 Jessica Lane Carlos Orihuela’s lab atural-acquired antlbp y.agal.ns r.ep‘ ococeus p N . !
among healthy adults is primarily to biofilm-exclusive antigens

NEXT PRESENTERS: Those receiving the AAl travel awards ©
Garrett Wilson (Weaver lab), Susana Cheetham (Randall lab), Courtney Swain (Shevde-Samant),
Angelica Cora Toro (Lal lab), Ashley Denslow (Lund lab), Covenant Adeboboye (Maynard lab), Jung-
Shan Hsu (Maynard lab), Vickie Yang (Harms Lab), Xinran Wang (Randall lab)




Research in Progress is valuable — we need more facuilty to
participate in the audience!!!

| thought it was a
wonderful time. | had
submitted my abstractin
hopes to present (rather
than travel award). Overall
experience was great. My
only feedback is | wish
more faculty would attend
the student presentations.
While there were faculty
there, it seemed like it was
a majority of students,
which then feels similar to
our immunology theme
meetings. Still really
enjoyed it and

| thought the experience was extremely
valuable overall. As a student, we don't
have a ton of opportunities to present to
faculty. Sure, we can have a committee
meeting, but that is only 4 faculty who
already know your project. The immunology
seminar is a room full of faculty! Wow, | was
so nervous to present. Of course,
everything went fine.

forwhen | need to presentto geta
post doc or faculty position and helped me
develop my project by getting outside

feedback from faculty. | didn’t havel-

but that was by my own

omission.

| found the presentation helpful. | got
good feedback and questions that
helped me identify areas of my
project that needed more work before
putting together a manuscript.

As a student, most of our
opportunities to present are limited to
15 minutes, so having more time was
a good experience.

Feedback from 3 presenters!!! Think about applying for an RIP talk



Build Il Relevant Research Capabilities
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Home - Research & Cores - Immunology Relevant Services

Research & Cores

Immunology Relevant Services

Immunology Relevant Services 4

Antibody Characterization and Serology. (ACS) Core

Antibody Characterization and

Sefology (ACS) Core Multiplex Immunofluorescence COMET™ Services under Flow Cytometry and

Single Cell (FCSC) Core

Multiplex Immunofluorescence
COMET™ Services

Immunophenotyping_ Services under FCSC Core

Featured Discovery

Global Research Resource for Human Tuberculosis

Healthy Donor Cohort

Pilot Grant



Administrative support for submi
Multi-Disciplinary Grants

Human Immunology U19 Evolution and Durability of

Human T and B Cell Responses (Lund, PD/PI) — Lund,

Randall, Porrett, Green, King, Rosenberg — awarded
04/24 - $18,324,905 total

ssion of Multi-(FUNDED!!

NIAID R24 Global Research Resource for Human
Tuberculosis (Steyn,PD/PI) — Steyn, Benson,
Glasgow and AHRI -awarded 08/24 —
$5,850,378 total

NIH Cooperative Centers on

Human Immunology
INFRASTRUCTURE AND OPPORTUNITY FUND

HOME  ABOUT FUNDING ¥ MEMBERS ~

Advancing our understanding of the mechanisms regulating

. Search This Site
human immune response

rch ...
The NIH Cooperative Centers on Human Immunology (CCHI) were awarded in response to RFA-Al-22- o
069 to support research on human immune system regulation and function for the discovery and char-
acterization of new principles of human immunology for the prevention and treatment of infectious and
immune-mediated diseases. The CCHI U19 program supports mechanistic and hypothesis-testing stud-
ies to discover novel molecules, mechanisms, or regulatory pathways governing function of the human Recent News

immune system in_both healthy and vulnerable populations (i.e., across lifespan, organ/tissue transplant

Global Research Resource for Human Tuberculosis

NEWS SCONT] HEERSINK SCHOOL OF MEDICINE

About the GRR-HTB v

Home Human TB Tissues  Analytical Services  Request Services  Policies

Our mission is to transform the landscape
of global TB research by accelerating the
study of human TB tissue.

The GRR-HTB supports innovative TB research by providing confidential, personalized,
investigator-requested analyses of human TB tissue specimens, enabling investigators
worldwide to challenge existing paradigms of the cellular and pathological basis of
human TB to improve diagnosis, prevention, and treatment of TB.




Immunology Institute Pilot Project Funds and Research

Vouchers

Awarded 3 pilots on Jan 1, 2024
($50,000/yr for up to 2 years)

1.

Sunil Sudarshan (Urology) and Lyse Norian
(Nutrition Science): Oncometabolic
Regulation of the Immune Response and
Immunotherapy Efficacy in Kidney Cancer.

. Chander Raman (Dermatology) and Lin Jin

(Dermatology): Elucidating interactive
network of NKT and NK cell populations and
skin resident cells in Hidradenitis suppurativa
(HS) pathogenesis..

. Xu Feng (Pathology): RANK Signaling

Mechanism in the Immune System.

18

2025 Research Vouchers

1. $20K/COMET project (4 to be
funded in Jan 2025)

2. “$30K/Xenium Project (3-4 to be
funded in Spring 2025)

3. $15K/Immunophenotyping
project (3-4 to be funded in
Summer 2025)



UAB Healthy Donor Cohort — up and running

At 862 83

LI - Participants Requests
Enrolled

% 345 °
- Median Age

(18-86 yrs)

11
Labs

628

Female
(72.8%)

231

Samples

Ethnicity

Non Hispanic
Hispanic -
0 20 40 60 80 100

W Ethnicity

Home - Research & Cores - Healthy Donor Cohort

Healthy Donor Cohort

You are being asked to join a group of healthy adults who are willing to serve as

participants in UAB research studies for which investigators need blood samples. |4
There are no direct benefits to you for enrolling in this cohort although your
donation will assist with UAB immunology research and increase our knowledge &4
of how the immune system works.

HOW DOES IT WORK?
Enroliment: If you decide to enroll in this group (UAB HDC), we will askyouto |
complete a ionnai 2 to collect basic information
and verify that you are a healthy (no active cancer within the past 5 years, no

of i disorders, no di of anemia or ia, not RESEARCH VOLUNTEERS
treated with immune modulating drugs, and not currently treated for chronic viral NEE!

infection(s)), non-pregnant adult (18 years of age or older) weighing at 1east 10 . e eutsyemroton
{ SORIUNRINF & AR DR - S - SIS T S T - | S

RACE

Asian (2% AL)
13%

White

\65% AL)

64%



Using the UAB HDC for other studies — Flu vaccine study
across the lifespan

Goal enroll 20 individuals with specific DOB for flu vaccine — completed in 48 hrs!!

DOB Visit 1 Study DOB of
Groups | Complete | Complete | Participants

1948, 1950
19?,\7]':1;57 5 5 (2), 1955, 2 3 0 5
1956
1959 (2),
1957-1968 1960, 1961,
(N=7) ! ! 1963,1966, 2 5 2 5
1967
1969 (3),
1968-1977 1970, 1972,
(N=8) 8 8 1973 (2), 4 4 4 4
1974

Total 20 20 NA 8 12 6 14



Antibody Characterization and Serology (ACS) Service Center

Multiplexed immunoassays and HTS technologies to quantitate soluble biomarkers in biologic samples

Luminex multiplexing services

Research reagents g | - O Ab binding kinetics services

e ——

binding
Bcell

Cytometric Bead Array services
lhh oo PR [T

4

| Alto SPR

Tetramers & antigens

Reagents to follow B and T cell
responses in situ

=

=
Cytoflex

Quantitate antibody responses and antibody affinities in biologic samples




ACS users already span many HSOM departments and

divisions
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often used for custom 80-plex soluble protein measurements



Immunophenotyping core service has launched h

Processed
samples
submitted to
FLOW CORE

CONSULTATION

. Sample
with processing
FLOW CORE by PI

Samples stored
in LN2
(SHEL 436B)

UIDs assigned to
samples by
FLOW CORE

Unique ID example:
FEL-123456-001

| Iy —  —
s | PI Date Sample

ample initials #
processing

by SPAN PHASE 1: SAMPLE PROCESSING & SUBMISSION

Data storage
(internal Core
database with

matching

I
! Sample quality
1

1 o

: naming

I

I

1

1

check by
assigned FLOW
CORE technician

Staining of
samples
(automated &
manual)

Preparation of
staining mix
(automated &
manual)

Sample
acquisition
(manual)

convention)

PHASE 2: SAMPLE PREPARATION & DATA ACQUISITION

Analyzed data
sent to PI

Semi-supervised
Data P
analysis

Automated/

unsupervised
PHASE 3: DATA ANALYSIS

Immunophenotyping is a
powerful approach to identify
easily monitored biomarkers
and cellular signatures that
may be useful as diagnostic
and prognostic indicators of
disease. Immunophenotyping
is particularly helpful when
monitoring patients who are
exposed to immunotherapies,
such as checkpoint inhibitors
and targeted immune
modulators that are
increasingly used in chronic
disease settings.



Flow panels for human |mmunophenotyp|ng

PBMC panel (30
parameter — 44 subsets):
VALIDATED AND READY
(Tissues and blood)

B cell panel (24 parameter
and 23 subsets):
VALIDATED AND READY

(Tissues and blood)

T cell panel (33 markers):
Final optimization &
validation. Early Spring
2025 release.

Myeloid lineage panel (34
markers): optimizing in
bone marrow samples

|__NKT Cells NKT cell

(D19-/CD14-/CD3+/CD56+

CD56bright CD16- NK Cell

CD19-/CD14-/CD3-/CDS6bright/CD16-

NK Cells CDS6+/dim CD16+ NK Cell (CD19-/CD14-/CD3-/CDS6+/dim/CD16+
CD56- CD16+ NK Cell (D19-/CD14-/CD3-/CD56-/CD16+
|_cD3+ Cells CD3+ T Cell (D19-/CD14-/CD56-/CD3+
CD4+ T Cell (CD19-/CD14-/CD56-/CD16-/CD3+/CD4+

CD4 Naive T cell (Nav)
CD4 Central Memory T Cell (CM)
CD4 Effector Memory T Cell (EM)
CD4+ Cells _cpa Effector Memory RA+ T Cell (EMRA)

CD19-/CD14-/CDS56-/CD16-/CD3+/CD4+/CCR7+/CDASRA+
(CD19-/CD14-/CD56-/CD16-/CD3+/CD4+/CCR7-/CDASRA+
(CD19-/CD14-/CDS6-/CD16-/CD3+/CD4+/CCR7-/CDASRA-

CD19-/CD14-/CDS6-/CD16-/CD3+/CD4+/CCR7+/CDASRA-

CD4 Anergic (D19-/CD14-/CD56-/CD16-/CD3+/CD4+/PD1+/CDS7+
CD4 Senescent (CD19-/CD14-/CD56-/CD16-/CD3+/CD4+/PD1-/CD57+
CD4 No-Expression (CD19-/CD14-/CD56-/CD16-/CD3+/CD4+/PD1-/CD57-
CD4 Exhausted (D19-/CD14-/CD56-/CD16-/CD3+/CD4+/PD1+/CD57-
CD8+ T Cell (CD19-/CD14-/CD56-/CD16-/CD3+/CD8+

CD8 Naive T Cell (Nav)
CD8 Central Memory T Cell (CM)
CD8 Effector Memory T Cell (EM)
CDB8+ Cells _CD8 Effector Memory RA+ T Cell EMRA)

(D19-/CD14-/CD56-/CD16-/CD3+/CD8+/CCR7+/CDASRA+
CD19-/CD14-/CDS56-/CD16-/CD3+/CD8+/CCR7-/CDASRA+
CD19-/CD14-/CD56-/CD16-/CD3+/CD8+/CCR7 -/CDASRA-
CD19-/CD14-/CDS6-/CD16-/CD3+/CD8+/CCR7+/CDASRA-

1gG+ Switched Memory B Cells

CD8 Anergic (CD19-/CD14-/CD56-/CD16-/CD3+/CD8+/PD1+/CD57+
CD8 Senescent (CD19-/CD14-/CD56-/CD16-/CD3+/CD8+/PD1-/CDS7+
CD8 No-Expression CD19-/CD14-/CDS6-/CD16-/CD3+/CD8+/PD1-/CDS7-
CD8 Exhausted (CD19-/CD14-/CD56-/CD16-/CD3+/CD8+/PD1+/CD57-
B Cell (CD3-/CD14-/CD56-/CD19+
Transitional B Cell (CD3-/CD14-/CD56-/CD19+/1gD-/CD27-/CD24++/CD38++/IgM+
Naive B Cell (CD3-/CD14-/CD56-/CD19+/IgD+/CD27-/IgM+
Unswitched Memory B Cell (CD3-/CD14-/CD56-/CD19+/IgD+/1o/CD27+/IgM+
Switched Memory B Cell (CD3-/CD14-/CD56-/CD19+/IgD-/CD27+
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DoubleNegative 2 (D3-/CD14-/CD56-/CD19+/IgD-/CD27-/CD11c+
Plasmablast (CD3-/CD14-/CD56-/CD19+/IgD-/CD27++/CD38++/CD24-/CD138-
Plasma Cell (D3-/CD14-/CD56-/CD19+/neg/IgD-/CD27++/CD38++/CD24-/CD138+
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Monocytes Intermediate Monocyte (CD3-/CD19-/CD56-/CD8-/HLA-DR+/CD14+/CD16+
Non-Classical Monocyte (CD3-/CD19-/CD56-/CD8-/HLA-DR+/CD14-/CD16+
DC (CD3-/CD14-/CD16-/CD19-/CD56-/HLA-DR+
DCs CD1c#+ Conventional DC (CD3-/CD14-/CD16-/CD19-/CD56-/CD11b-/HLA-DR+/CD11c+/CD141-/CD1c+

(D3-/CD14-/CD16-/CD19/CD56-/CD11b-/HLA-DR+/CD11c+/CD1c-/CD141+
(D3-/CD14-/CD16-/CD19-/CDS6-/CD11b-/HLA-DR+/CD11c-/CD123+/CD303+
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Immunology Institute* supporting development and
distribution of immunology-relevant clinical data bundies

* Rapidly obtain bundled clinical data sets that are semi-tailored for our research interests
 Can be used to determine whether potential cohort exists or to collect clinical information on an existing cohort
* Initial bundles are focused on diseases that are often treated with immune-modulating therapies

Immunology-relevant bundles

|25

% Respiratory infection/disease e Greer Burkhold
¢ Acute and Long COVID Improve Trials Avoid roer = rnolder
o . . Qua!itv of Preventable MD, MSPH
» Viral and bacterial Life deaths Assoc Professor,
«» Autoimmune Disease Infectious Diseases,
% Lu pus — Better EIS(.) Director of Data
A . . Clinical ervices
& RA etc eidemics — APPliCations ' pecivions
o . Dale Johnson, MS
% Cancer Immunology of Big Data e
* MM, Breast, Ovarian etc | Informatics Archi,tect
% Transplantation DNA and Fraud |
. . Disease Risks Analysis
s Kidney, lung etc
Detect Side /
Effects off Research Urva Tul Vusqa’
Drugs 4 MBBS

RISC Clinical Data
Specialist

*partners include RISC, DBIDS, s G
CCTS, COERE

Published in IEEE International Advance Computing Conference 2017
Big Data Security in Healthcare: Survey on Frameworks and Algorithms

Sudipta Chandra  Soumya Ray  R.T. Goswami \s
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Example of a search for a group of patients

Find me all the patients seen at UAB in the last decade who had at least one

clinical lab that was "hi” for anti-Smith or anti-RNP or anti-SSA
Data returned includes:

Diagnoses 28,992 medical/concept codes (ie. 992 are autoimmune and 2187 are CKD)

Vital Signs 148 medical/concept codes (ie BMI and Diastolic BP)

Lab results 43 medical/concept codes (autoimmune specific)

Medications 3650 medical/concept codes (ie. 1100 autoimmune meds with 12 for abatacept
(different delivery routes)

1091 Columns of data for individuals (on 26 sheets)

Demographics (34 data points) “
Emergency encounter no Admittance (26 data points) O

J J J J
0‘0 0‘0 0‘0 0‘0

*

XS

%

)
0‘0

XS

%

In-patient encounter (29 data points)

In-patient maxO2 (7 data points)

Out-patient encounters (26 data points)

Labs (30 data points - autoimmune specific)

Meds order (30 data points — autoimmune specific)
Vital signs (26 data points) Sreated by Symbaton

Many others and then filtered by TAGS (focused on autoimmunity in thi¥ Btifidite, most recent,
Y/N etc)

>

)

%

XS

%

XS

%

T

XS

%

XS

%

)
0‘0



Find me patients at UAB in last
decade with high labs for Smith, or

RNP or SSA antibodies

Data returned on 3727 individuals. | found 3407 are still
alive and 2073 were seen at least one time at UAB in 2024.

s Y90% are women and more than 50% are Black women -
expected for these Autoantibodies (Lupus specific)
% ™0% are men (n=282)

% DRILL DOWN ON THE RARE MALE PATIENTS

Drug treatment
Anti-CD20
Baracitinib
Belimumab
chloroquine
corticosteroid
Etanercept

IL-1 inhibitor
IL12/23 inhibitor
IL17 inhibitor
IL23 inhibitor
IL6 inhibitor
JAKi

TNFi

last 10 yrs
17
1
17
1
199

N N O O b W

In 2024
15

o

96

W = N O O o O O

AutoAbs

Anti-Smith (10 yrs)

Anti-Smith 2024

Smith+RNP+SSA scored

(10yrs)

Smith scored 2024
RNP scored 2024
SSA scored 2024

4.5 hr to run
20 min to sort

# Patients
127
34

98
4
7

18

Patients
MRNs Next Appointment
UAB PHYSICAL MED & REHAB MED WEST | Carter,
XXXXXJohnny M | 03/05/2025 02:40:00 PM
TKC - ULTRASOUND | RADIOLOGY ULTRASOUND |
XXXXX10/31/2024 02:00:00 PM
GAR MRI | RADIOLOGY MRI GARDENDALE | 11/25/2024
XXXXX09:30:00 AM
TKC Infusion 5th Fir | INFUSION POD C | 11/08/2024
XXXXXX 01:30:00 PM
WHITAKER RHEUMATOLOGY | Taylor, Adam Douglas MD
XXXXXX | 11/22/2024 11:20:00 AM
TKC Cardiology | McElderry, Hugh T MD | 06/25/2025
XXXXXX 09:00:00 AM
TKC Infusion 5th Fir [ INFUSION POD B | 11/06/2024
XXXXXX 09:15:00 AM
XXXXXX EMG | EMG UH LABORATORY | 11/06/2024 01:40:00 PM
TKC-OTOLARYNGOLOGY | Stone, Caitlin MCD CCC-SLP |
XXXXXX11/07/2024 08:30:00 AM
Acton Rd Infsn Thrpy | ACTON ITU 1110/31/2024 10:30:00
XXXXXX AM
TKC Radiology Diagnostic | RADIOLOGY Gl TKC |
XXXXXX 11/25/2024 10:00:00 AM
TKC Neurology | Kazamel, Mohamed MD | 10/30/2024
XXXXXX 02:40:00 PM
XXXXXX Wallace Tumor - Pet | PET SCAN [ 11/14/2024 07:30:00 AM
WHITAKER DERMATOLOGY | Elewski, Boni E MD |
XXXXXX11/22/2024 10:45:00 AM
Cardio-Pulmonary Reh | CARDIO PULMONARY REHAB |
XXXXXX10/29/2024 01:00:00 PM
XXXXXX not scheduled
XXXXXX not scheduled
XXXXXX not scheduled
XXXXXX not scheduled
XXXXXXX not scheduled



Spatial Biology — a critical component of immunology |

rWikipedia

What room is he in? Who is reflected in the window?
Who is he making a face for? Who are his neighbors?

A snapshot is a photograph that is “snapped”
in the moment. Common subjects include the
events of everyday life — often portraying
family or friends. Snapshots give us an
instantaneous, often humorous, slice of life,
but rarely provide any context to the story.

What tissue did these
cells come from?
What are all the other
cells in that tissue?
What soluble
mediators are these
cells making and for
whom?

Studies of immune responses are often
similar to this snapshot — interesting and
memorable, but in many cases lacking
enough context to fully understand what is
happening.

HEERSINK SCHOOL OF MEDICINE



Spatial Biology — the Google Maps View* of our Cells
(and the future of single cell-omics) *scientific American Dec 2014

29

Spatial Biology — The 2024 ScilifeLab
Science Summit

Allison Institute scientific symposium features spatial
biology breakthroughs, $5 million gift to support further

efforts

2024 Spatial Biology Summit

SPATIAL BIOLOGY SUMMIT

SEPTEMBER 10-12, 2024
STANFORD, CA

RS-SINAI

L o i Spatial Biology
Home > Spatial Symposium 2024 SymPOSium '24
BioChain’s 2nd Annual Spatial Symposium -

Hosted by the Cedars-Sinai Spatial Molecular Profiling, Proteomics,
and Applied Genomics Shared Resources, Cancer Shared Resources,
and Academic Affairs

WATCH THE REPLAY ON YOUTUBE

Three Decades of Pioneering Precision Medicine, Enriching Science,

Shaping Futures

3rd Annual

Spatial Biology for
Immuno-Oncology Summit
28-30 January, 2025 | San Diego, CA

SO oo
%{éggk
\ QY R

S



Spatial Biology — understanding how cells interact in .
tissues

Definition from Al Google

The future of spatial biology lies in
significantly enhancing our
understanding of how cells interact
within a tissue by providing detailed
spatial information about gene
expression and protein localization,
enabling researchers to better study
disease progression, therapeutic
response, and develop more targeted
treatments, particularly for complex
diseases like cancer and
neurodegenerative disorders, all while &=
achieving higher resolution and multi- [
omics capabilities through advanced

technologies and computational : L
analysis. Mouse kidney — Jim George Lab and Harish Pal

o2 %



UAB Spatial Biology working group (organized and supported by Il)

Team COMET Team Xenium Team Informatics
Julie Carstens (Heme-Onc) Shanrun Liu (FCSC core) Lara lanov (BDS core)
Aaron Silva-Sanchez (Rheumatology) Basu Madhubanti (FCSC Core) Nilesh Kumar (BDS core)
Harish Pal (FCSC core) Yanfeng Zhangn (Genetics)

Y-Hua (Dean) Fang (Radiology)

Team Data management/infrastructure Satwick Acharyya (Public Health)

William Warner (Research Computing)
Chris Risley (Micro) Team Cheerleaders
Anna Sorace (Radiology) Frances Lund (Micro) Troy Randall (Rheumatology)
Ralph Zottola (Research Computing)

Liz Worthey (Genetics)
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Launching Spatial Biology platforms at UAB in 2024

Single cell spatial proteomics Al-driven spatial analytic platform

7+ Lunaphore COMETTM ///////V|S|OPHARM"

Hyperplex workflow without user intervention

A fully integrated system across staining, image acquisition and image pre-processing.

Realize the

potential
of AI-driven
precision pathology

Up to 40-plex Markers




Lunaphore Comet and Visiopharm Analytic Software Suite

* Human antibodies validated (n=60)

|33

¢ Mouse antibodies validated (n=60)****

¢ Preset staining panels
¢ 7 human tissue
* 7 mouse tissue

¢ Visiopharm Al-driven software
¢ Deep learning-based algorithms
+¢ Kaltura channel training videos
* Analytic seats available
s Azure virtual computing systems

+ Data management
+» Transfer data

* Long-term storage COMET 1.0 and now 2.0
+ Short-term analysis




COMET and Visiopharm are actively being used at UAB

22

Investigators
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Human intestine.

-38 antibodies

Slides
provided by
Harish Pal




Ongoing workshops to support spatial biology research

UAB Spatial Proteomics Day- October 8, 2024 (89
registrants)

UAB Spatial and Single Cell Day December 12, 2024
("0O0 registrants)

Tapestri Single cell genomics January 8, 2025

Spatial Day et el Jjjy mission bio & tapestri
Featuring: v

Lunaphore COMET Hyperplex System
and
Visiopharm Analysis Software

Join us for a workshop to

Tapestri Single-cell
Technologies Seminar at the
University of Alabama at
Birmingham

Learn how to get started using these
incredible spatial tools.

Presentations by
Lunaphore, Visiopharm and invited UAB speakers

Open round tables and Q&A with
Application Scientists and your FCSC support team

October 8, 2024
8a-4p
WTI 101

Hosted by The Core htps

10>«

GENOMICS

with single cell and spatial multiomics

ar

Thursday, December 12, 2024 | 11:00 AM-1:00 PM CT
Bevill Biomedical Sciences Research Building, Birmingham, AL

The vast complexities of biology require approaches to build a complete picture,
starting from single cells to tissues and beyond. At 10x Genomics, we provide single
cell, spatial, and in situ technologies that fuel scientific discoveries and drive
exponential progress. Unravel highly complex biological systems, while bringing into
focus the details that matter most. Join us to learn how Chromium Single Cell and
Xenium In Situ platforms from 10x Genomics can help you push the boundaries of your
research.

FEATURING
Leilani Marty Santos, PhD f Michelle Bell
e Science & Technology Advisor Account Executive
- Genomics 10x Genomics
Joe Tolar, PhD
Science & Technology Advisor
10x Genomics
7 -
REGISTER LOCATION
o]
E " Bevill Biomedical Sciences Research
ﬁ Building, Room 170
: 845 19th St S
= Birmingham, Alabama 35233

https://10xgen.com/1J0




COMET Voucher RFA Released — 29 Applications

8 research projects will
be funded this month (4 from
Il and 4 from I-4ward). Eligible
applicants must hold a full-time
UAB faculty appointment at any
rank. Priority will be given to
applications that have
preliminary histologic data and
demonstrate readiness to move
to next level, 40-color analysis.
Applications should share
strong thematic overlap with
either of the research missions
of Il (must be an Il member) or I-
4ward (focused on infectious or
inflammatory diseases)

|37

Home - Research & Cores - Pilot Grant - COMET™ Voucher RFA
I
LUNAPHORE COMET™ IS AT UAB AND READY FOR YOUR EXPERIMENTS!!!
LBl The UAB Heersink School of Medicine Immunology Institute (ll) and I-4ward
2 4 r (Inflammation, Infection, Immunity and Immunotherapy) strategic theme are
Accelerating Spatial Biology . L .
e e i i s g ey 2 requesting applications for a new voucher program designed to support
oursentons experiments using the new Lunaphore COMET™ single cell resolution proteomic

platform which is now available here at UAB. Investigators interested in using
cutting-edge spatial biology tools to characterize migratory and resident inflammatory cells and tissue-specific cell populations
within tissue samples isolated from patients and pre-clinical models (mouse) of acute and chronic disease are invited to apply.

The Lunaphore COMET™ fast fluidic exchange technology allows for staining of tissue sections (fixed and fresh frozen) with
standard, off-the-shelf primary (non-conjugated) antibodies (Abs). The incubation time with each Ab is reduced from several
hours to only a few minutes — which allows for hyper-multiplexing of 20+ different Abs* in just one day. The COMET™
microfluidic chip allows for controlled flow rate, flow pressure and chamber temperature, resulting in precise and consistent
staining of tissue samples and high reproducibility across different tissue samples and experiments.


https://www.uab.edu/medicine/immunologyinstitute/become-a-member
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Single cell resolution spatial transcriptomics (Xenium) on
the same tissue sample that is used for spatial proteomics

Single cell Resolution spatial transcriptomics in fresh % HSF-GEF Awarded $180,000

frozen and FFPE tissue @R sl to Immunology Institute (Lund),
Xenium In Situ % : : : ; 2 [-Award and Brain Health

. g (Jeremy Day and Fran Lund),

ngh-performance S L et A Flow Cytometry and Single Cell

in situ from the e e Core (Troy Randall), Biologic

single cell leader x Data Sciences Core (Liz
’ . Worthey)

(I e - Matching Support: $629,500
e & HSOM, SOE

s UAB Centers and
Institutes (n=14)
s HSOM Departments and
Divisions (n=11)
s HSOM Strategic Research
Groups
+» full time bioinformatics support

FIRST SAMPLES WERE RUN IN DECEMBER (Mouse
BRAIN and KIDNEY) and are currently being analyzed

Pricing from core will come out in late January
Open for business “in February

RFA to follow Spring 2025 (I-4ward, Brain Health, Il sponsored) for :ine“”e development and
tools



Single cell resolution spatial transcriptomics and
proteomics of acute kidney injury model
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v Custom Genes (3/74) J|m GeOI’ge
, ° z”j UAB FCSC Core

¢ @ itgam UAB BDS Core

UAB Immunology Institute

v Predesigned Genes (i
v @ Agpl
¥ @ Clenka
¥ @ Cryab
Fxydé.
® op2

Acute kidney injury model

v
v
v
v @ Lp2
v
v
v

v Predesigned Genes (

v Tagln

b &l - kidney structural cells (left)
- Macrophages interacting with smooth muscle cells (right)

@ Sicsal
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v Predesigned Genes (10/379)

v @ Clenka

v ® Fxyd4

v ® Hsdllb2

v @ Slc4al




v Predesigned Genes (10/379)

v
v
v
v
v
v
v
v
v
v

® Agpl
@ Clcnka
@ Cryab
® Fxyds
® Gp2

® Hsdnb2
® Lrp2
@ Podxl
® Prox
@ Sicsal

273383

41883

16971

175385

15359

165823

890384

299763

7813

11828

+ CX38R1 +

+ Vimentin +




Example of working together to develop analytic tools

To perform single cell spatial transcriptomics, we need to be able to define edge of each cell

Using the COMET to define the cells

ol ¢ Pan-
: ] Membrane

Lara lanov

Nilesh Kumar
Chris Risley

Using mathematical modeling and
informatics to define neighbor
interactions and how those
interactions impact transcriptional
programming of the cells

Dean Fang




Example of working together to develop analytic tools

To identify the nearest neighbors and those cells that are more adjacent

Neoplastic

‘d L %

I

FAP PDGFRb CD8

Satwick Desmiin CDs31i

Acharyya ‘ %ﬁg’d

Cancer CKeright

Cancer CKdim
CD8+ T Cell
e CD4+ T Cell

Foxp3 CD11b

*“Cancer-Epi Cancer-1im unicells
Treg Mac Neutro
JNLC

.
s

Manuscript under Review
Do NOT post

%CAF
Endothelial

\/ mesenchymal expressing CKdm cells in
ADT1004 Treated tumors did NOT co-localize

with CD8+ or CD4+ T Cells

FAP+ and IntegrinB3+ CAFs exclude CD8+ T cells

IntegrinB3+ CAFs exclude CD4+ T cells




Summary and interactive portion of the presentation

Resources Available

Support grants for education/outreach initiatives
Annual Research retreat and weekly seminar series
Student travel awards and research in progress opportunities

Faculty pilot grants, research vouchers and admin support for large programmatic grant
applications

Healthy Donor Cohort — IRB, sample acquisition, recruitment for other studies

Antibody characterization and serology core — multiplex antibody and proteomic analyses
(mouse and human

Immunophenotyping core — human sample processing, storage, preparation, flow cytometry
and analysis

Medical informatics data bundles — autoimmunity, infectious disease, transplantation, cancer

Spatial Biology platforms — equipment, infrastructure, informatics pipelines, workshops, SOPs



2025 Proposed services — which of these is something you
might want/need/use? =

Immunophenotyping Service

e RFA for Immunophenotyping core to generate preliminary data or publication data
e Develop standard 30-40 color mouse panel to capture major immune cell types

ACS Service Center

e Add other larger format serology/fluids services (think O-Link with up to 5000 analytes)
e Build high throughput serology cytometric bead arrays for protein antigens expressed by
pathogens analyzed at UAB (already have for influenza and SARS-CoV-2)

Spatial Biology

e RFA for Xenium to generate preliminary or publication data (4 vouchers from Il, 4 from |-4ward)
e RFA for combined Xenium + COMET (~2 vouchers from Il)

Healthy Donor Cohort
e Collect other sample types from cohort (nasal wash, fat biopsy, skin punch, bone marrow biopsy)
Medical informatics

e Add bundles for viral and bacterial respiratory panels and cultures
e Add solid organ transplant and cancer registry data



2025 and beyond training/research opportunities '~

Annual Research Retreat

e Currently focused on vaccines (1/2 day) going to full day and increase topic areas and outside
speakers
e Hold off-site in 20267 Weekend retreat?

Student Opportunities

e Continue RIP and travel awards?
e Develop certificate programs in areas like spatial biology?

Future infrastructure investments

Human LN biopsies, BM aspirates, fat biopsies
Dirty mouse colony

Microbiome/gnotobiotic initiatives

SEBLAB Immunologic Assay Core

Disease cohorts/samples

Human Tissue-derived immune cell core
Organoid capabilities (tonsil, lung, etc)




What immunology pieces are missing at UAB?

LOLhome.com



v

collaborations

Research Networking between HSOM Il Members

Dimensions analysis 2024

6 broad research category clusters (Infectious,
Autoimmune, Cancer/Immunotherapy, Chronic
Inflammation/Aging, Inmunogenetics, Prevention)

fVOSviewer BA &
¥ Lymphati@Research
Ma ny thousa nds Stem Cell Reseagch* Nonembryo
. . Stem Ce“eseaf‘ch
of papers within AN 1.
i i H Pol idney Di ’
discipline oot ol

-
@ Transplantation
Kidney Disease Orpha Orig

! i) Immun.heyap.y
Huma 0! S
TCaggte: Wy
7 ﬁ’l + Eﬂﬁh Liver Disease
Pediat o © - Hepatitis

Hyper@@nsion

C;&di scular &
e
Cerebrowascular

Parkinsonis Diseasé”

Neurode@@nerative
Mentglgiealth

Sexually Transmitted Infection

Antimicrobial Resistance

N 8
|nfecmﬁiseas. Tubereulosis
- rging |hf\‘)l\i“isgases
Bioc*nse 7

- on
Dental/Oral and,Craniofacial D~ ™
Multiple &clerosis -

Autﬁimmw Disease

Asthma
Inflammatory@owel Disease

b S
Pneumonigig Influenza
Crohn'siDisease

Influgnza
3k
es ories Co-authorship links Total co-authorships ~Clusters 1k
100 3329 127025 6 200

Blaod

ch categories

48
Opportunity to increase connectivity across
research categories
FVOSviewer S I O RO NS IN ]

Skin Respiratory

Ear

Reproductive hgalth and childb

Inf@ion

Musculeskeletal
Generic hedlh relevance
Inflammatory a‘mmune system

+
ce -
Neuralogical @

Renal andurogenital

Metabolic afid endocrine Oral and gagirointestinal

Cardir*cular

Far fewer x-discipline research
yet these are highly .
interconnected domains 200

Stroke

Co-authorship links  Total co-authorships ~ Clusters
97 1580 5

How do we foster multi-disciplinary immunologically-focused research at UAB?



How/when/where do we engage the community around vaccine hesitancy and fear?

| 4

Has anyone 1]
- everbeen
sick? 4

How Science Lost America’s Trust
and Surrendered Health Policy to

Skeptics

Voters still angry over Covid-19 measures backed Trump’s embrace of

RFK; officials worry they won’t have ample clout for the next crisis

ﬁ! _n".;., ! 1{@



How/when/where do we engage the community around vaccine hesitancy and fear?

| 50
i s 4
100+ ]
o \ TTday's society ',/'
A L L
Invite community into labs to see what we do Engage atan earlyage G "
=
|&&@'§§“Y§
o 60
H O meWOO d g ‘ Society for which most
» 2 vaccines were developed
Puplic 0]

Library
Adult Program

i?TSO 18'00 18"50 19.00 19"50 Z(;OO 2(;50
Engage people where they are Year

Nature Reviews | Immunology



Join the Institute as a Member or Trainee!!!

https://www.uab.edu/medicine/immunologyinstitute/

The UAB Immunology Institute HUB

w IMMUNOLOGY
INSTITUTE

The University of Alabama at Birmingham

QUESTIONS and COMMENTS/SUGGESTIONS WELCOME!!

51



Take the Survey

https://www.mentimeter.com/app/presentation/almusjgucmtxnj9kx
wbm89tsbwb2kux9/edit?source=share-modal



https://www.mentimeter.com/app/presentation/almusjgucmtxnj9kxw6m89ts6wb2kux9/edit?source=share-modal
https://www.mentimeter.com/app/presentation/almusjgucmtxnj9kxw6m89ts6wb2kux9/edit?source=share-modal

