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UAB HSOM Immunology Institute
Open House (January 2026)
The NIH is now prioritizing human-focused research - how do we build the UAB 
immunology toolbox to be responsive to this strategic shift?
 

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



Acknowledgements – The Immunology Institute staff
3

Carol Ballinger
Admin Director

Yu-Ting Lin
Program Manager

Kianna Arrington
Office Service

Lorenzo Thompson
Clinical Res Manager

Davide Botta
Res Manager

Fen Zhou
Scientist I

Paul Goepfert
Co-Director

Troy Randall
Co-Director

Esther Zumaquero
Scientist II



Acknowledgements – The flow cytometry and single cell 
core and the clinical informatics group!

4

James
Julie

Harish

Madhubanti

Karlee

Troy

Amanda

Joe

Shanrun

Teshia
Sagar

Haden

FCSC core

Greer Burkholder

Urva Tul Vusqa

Dale Johnson

Clinical Informatics



5

Acknowledgements – The Spatial Biology Working 
Group

Lara Ianov (Neurobiology)

Chris Risley (Micro)

Yanfeng Zhangn (Genetics) 
Nilesh Kumar (BDS core)

Julie Carstens (Heme-Onc)

Anna Sorace (Radiology)

Y-Hua (Dean) Fang (Radiology)

Harish Pal (FCSC core)
Troy Randall (Rheumatology)

Liz Worthey (Genetics)

Shanrun Liu (FCSC core)
Basu Madhubanti (FCSC Core)

Ralph Zottola (Research Computing)
William Warner (Research Computing)

Satwick Acharyya (Public Health)

Spatial Proteomics and Transcriptomics 

Data management/infrastructure

Spatial Informatics

Frances Lund (Micro)

Spatial Education
Natalie Gassman (Pathology)
Mike Seifert (Pediatrics)
Julie Carstens (Heme-Onc)
Liz Worthey (Genetics)
Lara Ianov (Neurobiology)

Cat Herding



Acknowledgements – the immunophenotyping working 
group 6

Alex Rosenberg

Chris Fucile Jack Wimbish

Data Science and 
Automation Team

Juaquin Bauta Perez

Davide Botta

Steffanie Sabbaj

Robert Welner

Troy Randall

Amanda Costa Ivey Harish Pal

Sagar Hanumanthu

Panel Design and Testing Team

Fen Zhou

Esther Zumaquero

Fran Lund



UAB HSOM Immunology Institute
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

Remember last 
January when this 
was just a cartoon?



Today’s topic for presentation

How do we adjust to the new 
reality that makes up the 
science eco-system today?

One answer: Work together to 
perform the best possible science 
and provide evidence-based 
knowledge that will be available 
when the world is ready for it

There are many elephants in 
the house of science now

The Economist
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PPFP
SAVE

THE

DATE

DECEMBER 3

2025
LEARN HOW TO ADVOCATE FOR IMMUNOLOGY!

AAI PUBLIC
POLICY FELLOWS

PROGRAM

The PPFP offers early-career scientists an opportunity to
engage in science policy and advocacy without leaving their
job or institution.

APPLICATIONS OPEN

www.aai.org/Public-Affairs/PPFP

Speaking of advocating for science



Early career investigators, please consider joining this 
effort!
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DECEMBER 3

2025
APPLICATIONS OPEN

Are you an early-career biomedical researcher? The one-year AAI Public Policy Fellows
Program (PPFP) educates you on critical science policy and legislative activities and prepares
you to use your voice to directly advocate for immunological research and NIH funding
during a two-day experience on Capitol Hill.

Capitol Hill Day
Participate in the AAI Annual Meeting Program
Be in Communication with AAI and Committees
Be part of Special Projects

The PPFP helps early-career researchers understand how the President,
Congress, and NIH determine biomedical policy and funding, and how you
can make a difference. Help shape the future of science!

Start engaging in AAI's public policy efforts today.

www.aai.org/Public-Affairs/PPFP



New NIH priority
11



A unified focus on chronic health issues, nutrition, AI, 
alternative testing models and real-world data platforms

12



Novel alternative methods (NAMs) in research
13

Pre-2025

2025 Directives



The NIH will prioritize human-based technologies and 
models where scientifically valid and justified

14

FUNDING OPPORTUNITIES WILL INDICATE A SPECIAL EMPHASIS ON HUMAN-BASED APPROACHES



How do we as immunologists respond to this new 
emphasis?

15

Some good news – Immunologists have lots of tools to study the human immune 
system
• Immunologists can easily access at least some primary human immune cells (blood)
• Immunologists can access immune cells in many different human tissues (both hematopoietic 

and non-hematpoietic)
• Immunologists can culture human immune cells
• Immunologists can genetically manipulate human immune cells
• Immunologists have access to humanized mouse models
• Immunologists have made lymphoid organoids for years
• Immunogenetics is a well-developed discipline with huge datasets
• Immunologists are at the front of the pack in spatial biology, single cell analyses, and 

mechanistic studies in humans
• Many many chronic human diseases are exacerbated by an immune/inflammatory component
• Many human diseases are dependent on immune-mediated resolution 
• Primary immunodeficiencies, CVID, allergies, transplant rejection, autoimmunity are immune 

mediated human diseases 
• Infectious disease is still a real thing and the immune system is critical for control   
 



Immunologists can flip the script
16

We can start from humans/patients, move to mice/NAMS and come back to humans



Today’s talk
17

1. What resources are already available in the UAB immunology toolbox?

2.   What should we add to the toolbox to enhance research that supports 
solid science and meets the objectives of the new funding priorities?

UAB Immunology 
Tool Box



We live and work in a region of the country with epidemic 
levels of inflammation associated/linked chronic disease 
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We have enormous access to individuals who are high priority for research



UAB “Healthy” Donor Cohort
19

UAB HDC for Requesting Investigators:

1-Submit sample requests via our website 8-12 days prior to study
2-Participants will be reached via encrypted email/texts
3-Participants will schedule their blood sample donation
4-Requesting investigator will be contacted to confirm the number of 
participants, date and time of sample collection
5- Investigators will have the option to pick up whole blood in vacutainers or to 
have them processed by SPAN

Investigator Request Cohort Outreach Direct Participant for 
Specimen Collection

Our Donors

Our Researchers



UAB Healthy Donor Cohort Today
20

>1100
Participants 
Enrolled

193 
Requests 
for samples

20 
Labs 
utilizing

496 
Samples 
delivered

65% White, 20% Black, 13% Asian, 
5.5% Hispanic, 73% women 
Age range 18-87 (median 36) 

Enrolling in the BHM Community



UAB Healthy Donor Cohort also available to UAB 
investigators for study recruitment 

Study Name
Date Study Information 
was sent to UAB HDC 

Participants

*Interested 
Participants 
Coming via 
UAB HDC

Time

Profiling of T-Bet Positive 
Cells 08/14/2024 20 < 24 h

Genesis 1/23/2025 106 < 24 h
Nautical 1/23/2025 30 < 24 h

Precision-BP 1/28/2025 30 < 24 h
Complement and Primary 
Sjogren’s Syndrome Dry 

Eye Disease
1/30/2025 20 + 6 h

The Role of Retinal Neural 
Activity in Eye Growth 

Regulation and Refractive 
Development

2/6/2025 8 < 24 h

Social Cognition in HIV 2/26/2025 30 48 h
Factors in Learning and 

Plasticity 2/28/2025 15 24 h

The EVE Study 3/12/2025 18 24 h
The PAVE Study 3/26/2025 17 24 h

10 studies in last year 
filled their recruitment 
needs within 48 hrs of 
advertising with HDC

The HDC gets a 20 out of 
10, if that is possible,” said 
Lyse Norian, Ph.D. 

Game-changing,” wrote 
Tony Merriman, Ph.D.

Rachel Guenter, Ph.D. “I 
was able to receive the 
donor samples faster 
than I could receive the 
kit we used to analyze 
them.”



Find out more about the HDC!
22

• https://go.uab.edu/3Yhc
Ptl 

Lorenzo Thompson, M.D.
Clinical Research Administrative Manager

lthompson@uabmc.edu  
205-659-0944

• Lorenzo will walk you 
through your IRB 
application

• Lorenzo will provide 
you with a template 
that you can modify for 
your study

• Lorenzo will help you 
respond to IRB 
reviews and will get 
you ready to obtain 
your first blood 
sample!

https://go.uab.edu/3YhcPtl
https://go.uab.edu/3YhcPtl
https://go.uab.edu/3YhcPtl


Immunology Institute* supporting development and 
distribution of immunology-relevant clinical data bundles

23

• 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

v Respiratory infection/disease
v Acute and Long COVID
v Viral and bacterial

v Autoimmune Disease
v Lupus 
v RA etc

v Cancer Immunology
v MM, Breast, Ovarian etc

v Transplantation
v Kidney, lung etc

Greer Burkholder 
MD, MSPH
Assoc Professor, 
Infectious Diseases, 
RISC Director of Data 
Services

Dale Johnson, MS
Informatics Dept, 
Informatics Architect

Urva Tul Vusqa, 
MBBS
RISC Clinical Data 
Specialist

*partners include RISC, DBIDS, 
CCTS, COERE



Immunology-relevant clinical data bundles 24

44 demographic variables, 5027 
encounter diagnoses, 4,449 
medications, 15 recent diagnoses and 
100 historical diagnoses /patient, 159 
clinical labs

Autoimmune data bundle

Respiratory infection data bundle

Transplant data bundle

Cancer data bundle

Can be used to determine whether potential cohort exists or to collect 
clinical information on an existing cohort

47 demographic variables, 55 vaccination 
data info, 37 recent inpatient data, 191 social 
history data, 11 BMI info, 315 clinical lab 
results, 83 medications, 167 co-morbidity 
diagnoses 

Example: I want to find all SLE patients currently seen at 
UAB who are being treated off-label with a JAKi with the 
goal of enrolling them into my study to find out whether 
particular JAKi affect ex vivo B cell functional parameters.



Can I find patients to potentially study?
25

Pulled using Autoimmune data bundle: A Cohort (non-deceased) with a SLE diagnosis code seen at 
UAB on an outpatient visit to TKC/Whitaker in last 5 years (3004 records) found 16 treated in last year

JAKi Baricitinib Tofacitinib Renvoq/Upada
citinib

Target JAK1/2 JAK1/3 JAK1
Number 
treated

6 39 12

# seen in 
last 12 
months

5 5 11

# with 
med order 
in last 12 
months

2 2 11

cutSLE 0 4 2
Glom SLE 1 1 3
Organ SLE 2 13 4

Know their next appointment, their provider 
and can contact physician to see if we can 
recruit patient to our study



Find out more about the Immunology Clinical Bundles
26

Lorenzo Thompson, 
M.D.

Clinical Research 
Administrative Manager
lthompson@uabmc.edu  

205-659-0944

Help us curate and validate the bundles we have and build new bundles that are 
useful for your research!

Greer Burkholder 
MD, MSPH
Assoc Professor, 
Infectious Diseases, 
RISC Director of Data 
Services

Dale Johnson, MS
Informatics Dept, 
Informatics Architect

Urva Tul Vusqa, 
MBBS
RISC Clinical Data 
Specialist



The Multi-Omics Universe in Science and Medicine
27

Cancer Cell Intnl. 2025 Dong et al



Spatial Biology – Rapidly evolving technology and 
critical to fundamental and translational science

28



Support for single cell spatial proteomics and 
transcriptomics 29

Lunaphore COMET
Supported: 

Purchase of instruments

COMET™ Voucher RFA

8 applications funded

XENIUM VOUCHER RFA

4 applications funded

Informatics Pipelines and Software

Effort for development

10X Genomics Xenium

Squidpy for spatial neighborhood and 
Ligand receptor interactions



Spatial relationships between human immune 
cells in cancer and infection

Multiplex immunofluorescence (mIF; UAB COMET) analysis of a human tuberculosis 
granuloma. CD66b-red, Glucose Transporter 1 (Glut1)-cyan, Glut3-pink, Neutrophil Elastase-
green, citrullinated histone H3-yellow

Multiplex immunofluorescence (mIF; UAB COMET) analysis of a TLS in 
high grade serous ovarian cancer. CD31-red, CD68-white, CD4-yellow, CD8-
green, DAPI-blue

Lyse Norian
Becca Arend

30

TB granuloma in human lungTLS in human high grade serous ovarian 
cancer



Support for Spatial Seminars and workshops
31

Seminar/Workshop # in attendance

Spatial Day 90+
Access biological complexity with single cell and spatial multiomics 100
Tapestri Single-cell Technologies 45
Bruker Spatial Biology: High-Plex, Multiomic Spatial Biology Capabilities 37
FlowJo™ Software v10 & BD Research Cloud Training

UAB Xenium Spatial Profiling Seminar 90
Scalable, Accessible Single Cell with Parse Biosciences’ Evercode 82
Moving the Fields of Tissue Imaging and Multiplexing Forward

"Bridging Biology and Data: The UAB Biological Data Science Core’s Role in 
Advancing Spatial Transcriptomics”

53

TotalSeq™ Solutions for Multi-omic Single Cell Applications 77
Software Carpentry Workshop 38
Xenium Spatial Profiling Data Analysis 92

Significant interest and attendance at these workshops



The use of biomarkers in cancer diagnosis, treatment and 
outcomes is continuing to grow

32



What types of biomarkers might be useful in cancer clinical 
trials? 33

Biomarkers that measure the tumor

Tenchov, ACS Pharmacol. Transl. Sci. (2024) 

Biomarkers routinely used to measure tumor burden, recurrence

Zafar, Eur J Med Res (2024) 

What about biomarkers that measure the anti-tumor response? – Particularly important when using immunotherapy
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3Cottrell TR, et al. J Immunother Cancer 2025;13:e010928. doi:10.1136/jitc-2024-010928

Open access

emergent biomarkers in modern immunotherapy proto-
cols (figure 1). By essential, we mean those that are clini-
cally relevant in multiple tumor settings, either predictive 
of response to therapy or prognostic for important 
endpoint variables such as disease- free survival (DFS), 
progression- free survival (PFS), and overall survival (OS). 
Examples of PFS measures that have been validated in 
many tumor types both for conventional chemothera-
peutic approaches as well as now for immunotherapy 
include neutrophil- to- lymphocyte ratio (NLR) or 'systemic 
imune- inflammation index' (SII). Measures of the tumor 
similarly associated with severity include conventional 

tumor markers (prostate specific antigen (PSA), carcin-
0embryonic antigen (CEA), CA19.9, CA125) and serum 
levels of lactate dehydrogenase (LDH) and albumin. 
For B cell malignancies, minimal residual disease assess-
ments by flow cytometry or next- generation sequencing 
have informed survival analyses for antibody- drug conju-
gates (ADC),16 bispecific T cell engagers17 and chimeric 
antigen receptor (CAR) T cells.18 19 These measures 
should be included in every early- stage protocol as they 
are readily available, cost-effective, and components of 
current practice at most institutions.

Figure 1 Essential, eligibility, and emergent biomarkers for early- phase immunotherapy clinical trials. Biomarker testing 
performed on peripheral blood, tumor tissue, and other biospecimens or imaging data (red) provides insight into the interacting 
systems of cancer cells, the tumor microenvironment, and the patient’s immune system that dictate immunotherapy outcomes. 
Essential biomarkers (blue) were selected based on strong evidence of biological and/or clinical relevance across tumor types 
as well as high feasibility for testing (see also box 1, table 2). Essential biomarkers also include tumor- specific biomarkers that 
are used in routine clinical care. A subset of essential biomarkers, eligibility (or integral) biomarkers are incorporated into the 
design of a clinical trial, that is, required for patient enrollment. Emergent (or exploratory) biomarkers (green) have early evidence 
of biological and/or clinical relevance but may be limited by a lack of standardization or data across tumor types (see also 
tables 2 and 3). AI, artificial intelligence; β2M, β2- microglobulin; BCRseq, T cell receptor sequencing; CBC, complete blood 
count; ctDNA, circulating tumor DNA; IF, immunofluorescence; IHC, immunohistochemistry; LDH, lactate dehydrogenase; MHC, 
major histocompatibility complex; MSI, microsatellite instability; NLR, neutrophil- to- lymphocyte ratio; PD- L1, programmed 
death- ligand 1; SII, systemic immune- inflammation index; TCRseq, T cell receptor sequencing; TMB, tumor mutational burden; 
TME, tumor microenvironment.
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ABSTRACT
Immunotherapy of cancer is now an essential pillar 
of treatment for patients with many individual tumor 
types. Novel immune targets and technical advances are 
driving a rapid exploration of new treatment strategies 
incorporating immune agents in cancer clinical practice. 
Immunotherapies perturb a complex system of interactions 
among genomically unstable tumor cells, diverse cells 
within the tumor microenvironment including the systemic 
adaptive and innate immune cells. The drive to develop 
increasingly effective immunotherapy regimens is 
tempered by the risk of immune- related adverse events. 
Evidence- based biomarkers that measure the potential 
for therapeutic response and/or toxicity are critical to 
guide optimal patient care and contextualize the results 
of immunotherapy clinical trials. Responding to the 
lack of guidance on biomarker testing in early- phase 
immunotherapy clinical trials, we propose a definition 
and listing of essential biomarkers recommended for 
inclusion in all such protocols. These recommendations 
are based on consensus provided by the Society for 
Immunotherapy of Cancer (SITC) Clinical Immuno- 
Oncology Network (SCION) faculty with input from the SITC 
Pathology and Biomarker Committees and the Journal 
for ImmunoTherapy of Cancer readership. A consensus- 
based selection of essential biomarkers was conducted 
using a Delphi survey of SCION faculty. Regular updates 
to these recommendations are planned. The inaugural list 
of essential biomarkers includes complete blood count 
with differential to generate a neutrophil- to- lymphocyte 
ratio or systemic immune- inflammation index, serum 
lactate dehydrogenase and albumin, programmed death- 
ligand 1 immunohistochemistry, microsatellite stability 
assessment, and tumor mutational burden. Inclusion of 
these biomarkers across early- phase immunotherapy 
clinical trials will capture variation among trials, provide 

deeper insight into the novel and established therapies, 
and support improved patient selection and stratification 
for later- phase clinical trials.

INTRODUCTION
The rapid evolution of immunotherapy and 
its integration as a pillar of cancer treatment 
has created opportunities and challenges 
for biomarker identification and selection 
in the design of clinical trial protocols. The 
“paradox” that tumors continue to grow 
despite immune recognition has been known 
for many years, since the pioneering work of 
the Hellstrom, identifying cytolytic immune 
cells within tumors.1–3 Decades of research 
have since demonstrated that the twin factors 
of tumor cell genomic instability and the 
immense host immune repertoire drive the 
mutual evolution of the tumor and antitumor 
immune response over space and time.4 
This adaptive immune response draws on 
extraordinary diversity generated by combi-
natorial changes in the T and B cells. We now 
understand the process of malignant trans-
formation and the tumor’s interaction with 
immune cells over 7–10 years of coevolution 
involves substantial cancer editing through 
three defined phases (elimination, equilib-
rium, and escape) culminating in tumor 
progression.5

According to the National Institute for 
Health (NIH), biomarkers are characteris-
tics that can be objectively measured and 
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used as indicators of normal biological processes, disease 
processes, or pharmacologic responses to therapy.6 7 
Biomarkers identified within the tumor cells themselves 
and the associated tumor microenvironment (TME) (eg, 
fibroblasts, endothelium, and immune cells) provide 
an invaluable biologic context for the development and 
evaluation of immunotherapies.8–12 For those entering 
the field of immuno- oncology (IO) and preparing 
novel clinical protocols, guidance is needed to priori-
tize biomarkers of demonstrated utility. The Society for 
Immunotherapy of Cancer (SITC) has previously devel-
oped an informative checklist to guide the design of high- 
value Phase III clinical trials.13 We proposed similarly that 
IO clinical trial evaluation involves a set of biomarkers 
to define eligibility and those that are essential, even in 
the earliest of trials.14 For clarity, we have removed the 
previously suggested “level” labels in favor of the intuitive 
categories themselves of essential, eligibility, and emer-
gent (table 1). We proposed in our previous commentary 
on the measurement and interpretation of biomarkers 
for early clinical trials, that essential markers should 
have: (1) strong evidence of clinical relevance and/or 
biological relevance, (2) broad support across tumor 
types and treatment approaches, and (3) high feasibility 
(ie, standardized testing methods, routine or readily 
available testing).14 The eligibility tier captures feasible 
markers with largely the targets of the immunotherapy 
in specific contexts. A subset of immunologic therapies 
thus is targeted, using largely antibodies or cells to enable 
antitumor efficacy only in a subset of individual tumors 
usually expressing a cell surface molecule (eg, Her2/neu, 

EGFR). For this purpose, we have defined these markers 
as eligibility, given that the expected clinical utility would 
be more limited, recognizing that they do not meet the 
other essential criteria of greater pan- tumor use but 
represent special cases. Candidate markers with limited 
evidence of clinical utility or lacking a well- described, 
analytically validated assay are relegated to the emergent 
tier, with the expectation that they will eventually estab-
lish their value and move into the essential or eligibility 
class, or else drop out of consideration. Furthermore, we 
provide criteria for the evaluation of promising emer-
gent biomarkers to allow promotion to essential based 
on sound scientific principles and guided by suitable 
fiscal support. While the National Cancer Institute (NCI) 
terminology of integrated, integral, and investigative 
biomarkers defines ways in which biomarkers may be 
incorporated into clinical trial protocols, the recommen-
dations for essential, eligible, and emergent biomarkers 
are based on evidence supporting standardized adoption 
of specific biomarker tests and data reporting practices 
across IO clinical trials.15 We plan to make this a living 
document and review and revise it every few years or as 
necessary based on rapid advances in the field.

CONCEPTUALIZING BIOMARKER PRIORITIZATION: ESSENTIAL, 
ELIGIBILITY, AND EMERGENT BIOMARKERS
Here we examine the critical elements for early- phase 
clinical trial design (although many of the principles 
of course extend to late- stage protocols) focusing on 
essential, eligibility biomarkers, and exploratory or 

Table 1 Comparing biomarker classification systems.

SITC recommendations NCI recommendations

Clinical 
trial types 
emphasized

Early- phase immunotherapy clinical trials Large (≥100 patients), randomized phase II treatment trials 
or in any randomized phase III clinical trials

Content Prioritization framework and recommendations for 
specific biomarker tests to standardize clinical trial 
design and data reporting

Prioritization framework to support funding of biomarkers 
in clinical trials

Biomarker 
categories

Essential
A list of biomarkers recommended for 
inclusion and data reporting for all early- phase 
immunotherapy clinical trials

Eligibility
A subset of essential biomarkers that are relevant 
only in a particular trial context (eg, tumor type or 
treatment- specific biomarkers)

Emergent
Potential future essential biomarkers, pending 
data, standardization of methodology, and/or 
feasibility (eg, affordability or reimbursement)

Integral
► A class of biomarkers that are central to the design of a

specific trial and required for all patients
► Supports a trial hypothesis
► Used in the design and conduct of the trial: for example,

for eligibility, randomization, stratification, or treatment
assignment

Integrated
► Included for validation of potential future integral

biomarkers
► Includes a hypothesis and preplanned statistical design
► Included as a secondary objective

NCI, National Cancer Institute; SITC, Society for Immunotherapy of Cancer.
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Essential biomarkers are already being used, what about 
emergent biomarkers?
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Figure 1. Potential clinical applications of liquid biopsy: soluble biomarkers can be used for ICI 
response prediction at baseline prior to treatment selection, enabling tracking of tumor evolution 
during the treatment. 

2. Soluble and Exosomal PD-L1 
Programmed death ligand 1 (PD-L1) is expressed on the surface of tumor cells but 

also on the surface of different immune cells as well as on other cells in the tumor mi-
croenvironment. In addition to being located on the cell surface, PD-L1 is also encoun-
tered in extracellular forms, such as exosomal PD-L1 (exoPD-L1) or free-form PD-L1 
(soluble PD-L1, sPD-L1). All of these forms of PD-L1 expression have been shown to be 
able to inhibit anti-tumor immune responses [14]. 
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Figure 1. Potential clinical applications of liquid biopsy: soluble biomarkers can be used for ICI
response prediction at baseline prior to treatment selection, enabling tracking of tumor evolution
during the treatment.

2. Soluble and Exosomal PD-L1

Programmed death ligand 1 (PD-L1) is expressed on the surface of tumor cells but
also on the surface of different immune cells as well as on other cells in the tumor microen-
vironment. In addition to being located on the cell surface, PD-L1 is also encountered in
extracellular forms, such as exosomal PD-L1 (exoPD-L1) or free-form PD-L1 (soluble PD-L1,
sPD-L1). All of these forms of PD-L1 expression have been shown to be able to inhibit
anti-tumor immune responses [14].

Even though sPD-L1 is mostly derived from the membrane cleavage of tumor PD-
L1 [15], other sources of PD-L1, such as myeloid cells and activated T cells, have high levels
of membrane PD-L1, with myeloid cells being the immune cells with the greatest capacity
to release sPD-L1 [16]. This suggests the presence of a distinct regulatory mechanism for PD-
L1 release, different from PD-L1 production [16]. sPD-L1 is readily detectable in peripheral
blood, and several studies suggest that it maintains its biological PD-1-binding capacity,
exerting an immunosuppressive function. [17] In addition, variants of sPD-L1 have been
found to contribute to therapeutic resistance, neutralizing anti-PD-L1 antibodies in a dose-
dependent manner or forming covalently-linked homodimers with greater inhibitory effect
than the monomeric forms [18]. The detection of those variants has been postulated to be
more accurate predictive biomarkers than the sPD-L1 levels themselves [15].

Nonetheless, studies analyzing the role of sPD-L1 in different tumor types have so far
produced inconsistent and even conflicting results. In a meta-analysis performed by Cheng
Y et al., which included 1188 lung cancer patients, the presence of high pre-treatment sPD-
L1 levels predicted worse overall survival (OS), progression-free survival (PFS), and lower
ORR to both ICI and non-ICI agents, suggesting sPD-L1 as a potential predictive biomarker
in lung cancer [16]. In general, elevated sPD-L1 levels appear to be associated with a lower
response rate and worse prognosis in ICI treatment, with a significant impact on PFS and
OS, as shown in a cohort of 128 patients with lung cancer (both small cell and non-small
cell subtypes), melanoma and bladder cancer, in which an sPD-L1 level > 11 pg/µL (high
sPD-L1) proved to be an independent prognostic factor for decreased PFS and OS, with
differences of up to 3.4 and 6 months, respectively, supporting the fact that pre-treatment
plasma sPD-L1 levels can be used to predict ICI response, PFS and OS in advanced solid
tumors such as in melanoma, bladder, and lung cancer [19].

Regarding the variation of PD-L1s during treatment, So Yeon Oh et al. analyzed pre-
and post-treatment sPD-L1 levels in 67 patients with NSCLC, melanoma, small cell lung
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Table 2. Circulating immune cells studies assessing different immune cell-related biomarkers for ICI
response prediction and their association with clinical outcomes.

Biomarker References Outcomes

Presence of NK cells &
CD4+/CD8+ ratio [38] Longer PFS, better response to

ICIs at baseline

T-cell immunosenescence [40] Worse ORR, PFS and OS

Microparticles (PMPs) [41,42] High levels associated with
worse prognosis

Neutrophil-to-lymphocyte ratio &
platelet-to-lymphocyte-ratio [44–47]

Higher levels correlate with
shorter OS, PFS, worse ORR

and poor response

LIPI [48,49] Resistance to ICI, negative
correlation with PFS

5. Peripheral Blood Cytokine

In an inflamed tumor microenvironment, closely linked to cancer progression, cy-
tokines are key players, carrying messages between cells and promoting the recruitment of
immune cells into the tumor microenvironment. In addition, they can induce the expression
of immune checkpoint receptors, influencing the expression of PD-L1 and, consequently,
the ICI response. In agreement, recent studies have evaluated the predictive value of these
soluble mediators in the serum or plasma of cancer patients as biomarkers of immunother-
apy response and/or immune-mediated toxicity. In addition to acting as biomarkers of
immunotherapy, these proinflammatory and anti-inflammatory cytokines have as well
attracted attention as therapeutic targets since they have the ability to both contribute to the
antitumor effect and reduce the incidence of adverse events due to their biological functions.

In this regard, Boutsikou et al. measured several cytokines at the same time in 26 NSCLC
patients treated with pembrolizumab or nivolumab in monotherapy. They included the
blood collected at diagnosis and 3 months after the start of therapy. Specifically, they used
a complete flow cytometry panel, including IFN-�, TNF-↵, IL-1�, IL-2, IL-4, IL-5, IL-6,
IL-8, IL-10, and IL-12. A correlation was found between cytokine elevation with a better
response to immunotherapy, but no correlation was found between cytokine elevation and
PD-L1 expression [50].

Other studies focused on specific cytokines and yielded similar results. For instance,
Sanmamed et al. demonstrated that an early decrease in serum IL-8 levels was associated
with longer OS in 19 NSCLC patients treated with nivolumab or pembrolizumab [51].
Agulló-Ortuño et al. also measured IL8 using ELISA in plasma from 27 NSCLC patients.
At baseline, responder and non-responder patients showed no significant differences
(p = 0.838), although non-responder patients tend to show higher IL-8 levels [52]. In agree-
ment with Sanmamed et al., ICI patients with early decreases or slight increases in plasma
IL-8 levels showed a significantly longer OS (HR 7.49, p = 0.025) but with no differences in
PFS (p = 0.215). Using the same approach, they also measured IL-11, but no correlation with
PFS or OS was found [52]. Kauffmann-Guerrero et al. studied 29 stage IV NSCLC patients
treated with PD1 checkpoint inhibitors in the second line. Serum samples were obtained
before treatment and in the first staging, where cytokine concentration was measured using
the Human Cytokine-Inflammation Kit. As in the aforementioned studies, they found that
patients with high IL-8 showed to have significantly reduced PFS compared with those
presenting low levels (median PFS 4.0 vs. 19.71 weeks, p = 0.030) [53].

Several studies have focused on IFN-gamma since it induces a lymphocyte-driven
immune response, hereby indicating a synergistic effect with ICI treatment. Hirashima
et al. reported that a decrease in its levels was associated with early progression. Thus,
they suggest that low levels of IFN-gamma before ICI treatment might be useful for the
detection of a poor immunological status, although this study was limited to 29 patients [54].
Constatini et al. included a total of 43 patients treated with nivolumab and collected plasma
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Table 3. Peripheral blood cytokines most studied and predictive values relative to ICI response.

Biomarker References Outcomes

IL-8 [51–53] Early decreases associated
with better prognosis

IFN-gamma [35,53,54]
Increased levels predictive of

a good response, or
association with toxicities

IL-6 [53,55,56]
Early decreases associated
with better prognosis or no
association with response

6. The Role of ctDNA

Circulating free DNA (cfDNA) are small double-strand DNA fragments released into
the bloodstream from cells through apoptosis, necrosis, or even active secretion. The
majority of cfDNA is usually derived from normal healthy leukocytes and stromal cells.
However, in cancer patients, a small fraction of cfDNA can be shed from the tumor itself,
termed ctDNA, thus carrying the genetic and epigenetic modifications characteristic of the
tumor of origin [58]. Therefore, ctDNA could represent a good biomarker to classify an
NSCLC patient as responding to immunotherapy.

Several studies have evaluated the utility of cfDNA levels in the plasma as predictors
for clinical benefit in patients treated with ICIs [59–63], supporting its promising potential
as a predictive biomarker. Despite the lack of consensus on the methodology to assess
cfDNA levels, since some authors have estimated differences in total cfDNA [59,60] while
others have evaluated changes in the tumoral fraction (ctDNA) [61–63], recent studies
have supported that a decrease in cfDNA levels during therapy is associated with bet-
ter outcomes. For instance, Alama et al. quantified global cfDNA levels by (directed to
hTERT) and reported that patients with lower global cfDNA values at baseline experi-
enced longer OS than patients with higher cfDNA levels (HR = 2.89, 95% CI = 1.58–5.29,
p < 0.001) [59]. However, not only at baseline, but longitudinal analyses have also revealed
a predictive value for cfDNA changes measured along with ICI treatment. In this way,
Ricciuti et al. showed that an early change in the ctDNA allele fraction (AF) in 62 patients
was correlated with radiographic responses and long-term clinical outcomes [64]: an AF
decrease between the pre-treatment and first on-treatment blood draw was associated with
significantly longer median PFS (8.3 vs 3.4 months, HR: 0.29, p = 0.0007) and median OS
(26.2 vs. 13.2 months, HR: 0.34, p = 0.008). Anagnostou et al. also supported the association
between cfDNA clearance and response and how ctDNA-based molecular responses can
be detected 8.7 weeks earlier than a conventional response assessment (p = 0.004) [65].
Passiglia et al. showed that patients with increased global cfDNA levels during treatment
(>20% increase at the sixth week) presented significantly lower OS [60]. Accordingly, Gold-
berg et al. observed that a decrease of >50% in ctDNA levels, determined by NGS, was
significantly associated with superior OS (HR: 0.17; 95%, p = 0.007) [62]. Giroux Leprieur
et al. also found a significant correlation between ctDNA concentration at the time of the
first radiological evaluation and patients’ response, with significantly lower ctDNA levels
found in patients with clinical benefit and longer OS and PFS (p < 0.0001) [63]. Finally,
Guibert et al. also demonstrated that a decrease in ctDNA allelic fraction after 1 month of
treatment was related to longer PFS in anti-PD-1 treated NSCLC patients [61].

Moreover, ctDNA can be used as a non-invasive tool for the detection of point muta-
tions associated with sensitivity to immunotherapy. Several studies have correlated point
mutations in STK11 with a lack of benefit in NSCLC patients treated with ICIs [61,66–68].
Guibert et al. evidenced that the presence of mutated PTEN or STK11 was correlated with
poor outcomes (HR: 8.9, p = 0.09 for PTEN; HR: 4.7, p = 0.003 for STK11) [61]. In contrast,
they found that transversion mutations (changes between purine and pyrimidine bases)
in KRAS and TP53 genes could predict a better response (HR: 0.36, p = 0.011 for TP53;

Flow cytometry
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Oitaben, Cancers (2022)

Can we do these types of studies here at UAB?



Yes, we can! Use the Immunology Institute ACS facility for CBA arrays
Measurement and quantitation of highly multiplexed cytokines and other soluble markers using Luminex® 
technology.

MagPix LX200

Measures up to 80 proteins in a 25-µl sample (pg/ml sensitivity)

Up to 80 samples per assay (serum, plasma, sups, BAL, etc.)
>500 human analytes available, including cytokines/chemokines, growth factors, adipokines, cardiovascular disease and 
cancer biomarkers, autoimmune antibodies, viral antigens and many other proteins across multiple species

Consultation

Assay purchase

Basic Service

Full Service

Custom Service

36
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Most popular Luminex assay 
96 human cytokines, chemokines and growth factors in a 50-µl sample 



Use the UAB human immunophenotyping core 38

Established in partnership with:

[ Bi

BD FACSymphonyTM A5 SE

Panel design

Panel testing

Panel optimization

Panel validation

Development of high-parameter human flow panels



Composition of validated human PBMC, B cell and T cell panels
39

22 subsets

58 subsets

64 subsets

23+ subsets

Can identify 50+ immune cell subsets that are relevant in anti-tumor immunity



Can identify cell populations in a discovery mode
40

CD4+ T cells

CD8+ T cells & NK T cells

CD19+ B cells

NK cells

Monocytes

Dendritic cells

Plasmablasts & plasma cells
Low frequency subset
Low frequency subset
Low frequency subset

UMAP projection of cell lineages by clustering using the PBMC panel



Can identify known cell populations using templated 
gating strategies

41



Example of UAB study (Susan Bal)
42

Susan Bal, MD Heme/Onc

MILESTONE Trial (Multiple Myeloma and AL amyloidosis) – 
using MRD to guide transplant decisions

Included exploratory biomarker discovery

Esther Zumaquero PhD

Betty Mousseau

Fen Zhou
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Davide Botta, PhD
Research Manager 
Office: SHEL 575A
E-mail: dbotta@uab.edu

Reach out for more information on 
immunophenotyping and/or ACS (Luminex) services

Scan me!
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UAB Immunology 
Tool Box

How should we expand our immunology toolbox going 
forward?



We asked our UAB II External Advisory Board for 
recommendations

45

Shannon Turley, Ph.D.
Genetech

Stromal cell function in inflammation 
and cancer

E. John Wherry, Ph.D.
Univ. Pennsylvania

T Cell Exhaustion and Cancer 
Immunotherapy

PJ Utz, M.D. 
Stanford Univ.

Development of efficacious 
immune-therapies and treatments.

Nadine Rouphael, M.D.
Emory Univ. 

Vaccine Clinical Trial

David Masopust, Ph.D.
Univ. Minnesota

T cell migration, differentiation, and 
memory development 

Gwendalyn Randolph, Ph.D.
Washington Univ. 

Immune cell trafficking and tissue-
specific transcriptional profiling

Miriam Merad, M.D. Ph.D.
Mount Sinai School of Medicine
Dendritic cell and macrophage 

biology  



What are the big goals in 2026? – 
Establish Flagship Programs that align with EAB recommendations 
and the evolving priorities of the NIH

46

EAB review provided suggestions to build on our early success

• Embed translational immunology into clinical trials
• Develop flagship programs – focus on spatial biology, chronic diseases that affect Alabama health. 

Consider adding pediatric and women’s health as specific focus areas
• Build portfolio in program project grants, clinical trials and P30 grants through NIDDK, NIAMS 
• Expand HDC to include biobanking of limited number of samples and include processing 

methodologies to support acquisition and study of PMNs, eosinophils, basophils and platelets
• Make science cool again in your outreach efforts
• Quantify impact metrics
• Strengthen multi-institutional partnerships 
• Add additional NAMs to our offerings



Nucleate autoimmunity researchers across the campus (more 
than just rheumatology) 47

Immunophenotyping, serology assays (e.g. auto-antibodies), HDC for human cell analysis, clinical data 
bundles  

Build resources in the field of autoimmunity to be responsive to new NIH strategic plan 

Set up autoimmunity working group to: 
• Review NIH strategic plan in autoimmunity 
• Expand clinical data bundle for autoimmune 

diseases outside of rheumatic disease
• Build consented (de-identified) autoimmune 

cohorts for recruitment for bio-sample  
collection (blood and other sample types) 

• Provide administrative support for large multi-
PI or programmatic grants to respond to NIH 
initiatives

• Connect basic scientists and clinicians to 
validate mouse model data in humans and 
vice versa



Add additional NAMs to our offerings
48

Making tonsil samples (isolated cells or tissue) 
available and develop hands-on course to teach labs 
how to generate tonsil organoids

Nature

Adding Nasal Pharyngeal swabs to HDC offerings
Allows for longitudinal sampling respiratory 
mucosal responses (adenoids – TFH, GC etc)



Provide methods and/or workshops for obtaining, 
processing and analyzing additional tissue sample types 

49

Fat Biopsies (Exercise Core) Tonsils (TBR/PCRL) FNA of LNs (Interventional 
Radiology)

Whole blood processing for PMNs, eosinophils, basophils and platelets
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Immunology Institute – Immunophenotyping Voucher Program RFA

The UAB Heersink School of Medicine Immunology Institute invites applications for a voucher program to support use of 
high-parameter human immunophenotyping services. This program is aimed at investigators leveraging advanced spectral 
flow cytometry to define immune cell phenotypes and functions in human samples.

Goal: Accelerate discovery and translational research in inflammation, infection, immunity and cancer immunotherapy by 
providing access to cutting-edge human immune profiling tools.

Scope of support: Funding can be used only within the Immunology Institute for human immunophenotyping services; 
detailed panel descriptions, pricing, and core contacts are available on the institute’s website.

Eligibility & priorities: Open to full-time UAB faculty who are Immunology Institute members. Priority for human immune 
profiling studies and clinical trials/cohort studies requiring deep immunophenotyping for biomarker discovery and validation

RFA release: TODAY!!! January 8, 20206
   

Funding will support analysis 
of ~35-50 samples
(less than 2-page application process)
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Immunology Institute – HDC Voucher Program RFA



Address the challenges we face in the multi-omic universe
52

1. Infrastructure (cores) to collect multi-
omic datasets and cost

2. Data analysis platforms, Data LTS, 
management and reuse (and 
availability to comply with govt 
mandates)

3. Analysis of datasets that have distinct 
pipelines and require different 
knowledge and skill sets

4. Data integration across the multiome
5. Integration of wet lab multiome data 

with clinical data
6. Analysis (machine-learning/AI) of 

integrated datasets 
Cancer Cell Intnl. 
2025 Dong et al



New promotion from 10X Genomics for UAB researchers
53

Andrea Comba Lab, FCSC core
Human brain tissue from patient with Glioblastoma – Grade 4

Visium HD
sc-resolution, broad transcriptome coverage (all genes), 
Lower sensitivity (lose low abundance genes)

50% discount on ALL 
Visium and Visium HD 
kits until March

See Shanrun in FCSC 
core for details



Challenges we face in the multi-omic universe 
54

1. Infrastructure (cores) to collect multi-
omic datasets and cost

2. Data analysis platforms, Data LTS, 
management and reuse (and 
availability to comply with govt 
mandates)

3. Analysis of datasets that have distinct 
pipelines and require different 
knowledge and skill sets – 
transcriptome datasets

4. Data integration across the multiome
5. Integration of wet lab multiome data 

with clinical data
6. Analysis (machine-learning/AI) of 

integrated datasets 

Different diseases/tissues/single cell/bulk/spatial

Heflin Center for Genomic Sciences
Mike Crowley, PhD, David Crossman PhD

UAB Biologic Data Sciences Core
Liz Worthey, PhD, Lara Ianov PhD, Nilesh 
Kumar PhD, Luke Potter PhD, Austyn Trull BS

Our analysis infrastructure is significantly under-powered to support the research 
needs of all HSOM labs 



Training for all steps is needed and essential for students, staff 
and faculty – 20th century training for 21st century science
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1. Infrastructure (cores) to collect multi-
omic datasets

2. Data analysis platforms, Data LTS, 
management and reuse (and 
availability to comply with govt 
mandates)

3. Analysis of datasets that have distinct 
pipelines and require different 
knowledge and skill sets

4. Data integration across the multiome
5. Integration of wet lab multiome data 

with clinical data
6. Analysis (machine-learning/AI) of 

integrated datasets 

10.28.25 SMF

Immunology (IMM) Theme 
 Academic Requirements 

COURSES PLANNED COMPLETED 
Lab Rotations 
GBS 795- Lab Rotation 1 (1 hour) 1st Fall 
GBS 796- Lab Rotation 2 (1 hour) 1st Fall 
GBS 797- Lab Rotation 3 (1 hour) 1st Spring 
GBS 794- Lab Rotation 4 (1 hour), if needed 1st Summer 
Core Courses 
GBS 707- Basic Biochemistry and Metabolism (2 hours) 1st Fall 
GBS 708- Basic Genetics and Molecular Biology (2 hours) 1st Fall 
GBS 709- Basic Biological Organization (2 hours) 1st Fall 
GBS 701- Core Concepts in Research: Critical Thinking/Error Analysis (1 hr) 1st Fall 
Module Courses- Exceptions require approval of theme director 
GBS 740A- Intro to Immunology, Part I (January, 2 hours) 1st Spring 
GBS 740B- Intro to Immunology, Part II (February, 2 hours) 1st Spring 
GBS 744- Mucosal Immunology (March, 2 hours) 1st Spring 
GBS 741- Lymphocyte Biology (April, 2 hours) 1st Spring 
Theme Required Courses 
GBSC 742.VTE- IMM Student Theme Meeting (1 hour) 
-Attend in 1st year, but do not register

Every fall & spring,  
2nd year to graduation 

GBS Required Courses 
GRD 717- Principles of Scientific Integrity (3 hours) 1st Summer 
Grant-writing/Scientific-writing (2 hours) 
-Course selected: GBS 716, GBS 725, GBSC 726, GRD 709
Biostatistics (3 hours) 
-Course selected: GRD 770, BST 611, BST 612, BY 755, PY 716

2nd year 

Journal Clubs (1 hour) 
-Chosen in consultation with mentor

Every fall & spring,  
2nd year to graduation 

Three Advanced Courses (3 hours each) 
-Chosen in consultation with mentor and thesis committee
Research (Non-dissertation & Dissertation) 
-Student must complete 24 hours total of dissertation research

Every semester beyond 
lab rotations 

Notes: 
- Seminars- Recommended to attend, but do not register
- Students must be registered for 9 hours each semester, for a total of 27 hours per year. Any hours over must be

approved by the program.
- Students must be admitted to candidacy for a minimum of 1 year before the thesis defense

Additional Theme Requirements: 
- Publications: At least two accepted or published papers
- Presentations: At least one presentation at a national or international scientific meeting

This is not substantively different from my 1st yr 
graduate coursework in 1987 

Our formal training 
infrastructure is significantly 
under-powered to support 
multi-omics research



How are we going to fill this gap?
56

• Need to revamp training for students/fellows to include many 
advanced courses and JCs that cover ‘omics-based research 
approaches

• Need nuts and bolts training (hands on training/workshops) in 
computational biology, AI, data management/storage, data 
integration

• Need to train supervisors/faculty – how can they review work without 
understanding how the data was analyzed

• Need discipline-specific training in how to appropriately design 
experiments and analyze data sets for the research question being 
addressed

This is going to take dedicated resources and university-wide support



UAB II Spatial Biology working groups

Lara Ianov (Neurobiology)

Chris Risley (Micro)

Yanfeng Zhangn (Genetics) 
Nilesh Kumar (BDS core)

Julie Carstens (Heme-Onc)

Anna Sorace (Radiology)

Y-Hua (Dean) Fang (Radiology)

Harish Pal (FCSC core)
Troy Randall (Rheumatology)

Liz Worthey (Genetics)

Shanrun Liu (FCSC core)
Basu Madhubanti (FCSC Core)

Ralph Zottola (Research Computing)
William Warner (Research Computing)

Satwick Acharyya (Public Health)

Spatial Proteomics and Transcriptomics 

Data management/infrastructure

Spatial Informatics

Frances Lund (Micro)

Spatial Education
Natalie Gassman (Pathology)
Mike Seifert (Pediatrics)
Julie Carstens (Heme-Onc)
Liz Worthey (Genetics)
Lara Ianov (Neurobiology)

Cat Herding



I4-WARD Spatial Biology Program for PDFs
58

POSTDOCTORAL RESEARCH INITIATIVE 
FOR MULTIDISCIPLINARY EXPLORATION

Foxp3

CD4

CD19CD3

Bcells

Tcells
Teff

Treg
Cyto

cancer

Mac

CD11b

CD8 ROI

stroma

cancer

K17/19

2 year award

$70,000 starting salary
$5,000 career development funds

Join Heersink School of 
Medicine lab of choice 
conducting spatial research

Advanced mentoring and career 
development training

For applications & eligibility information, visit: 
go.uab.edu/spatialprime
Or scan QR code

Natalie Gassman PhD
Pathology

Julie Carstens PhD
Heme-Onc

Mike Seifert, MD PhD
Pediatrics



Courses, Journal Clubs, Hands on Training open to all trainees
59

GBS 6xx/7xx VT – Advanced Spatial Techniques in Biological Research
Credit Hours - 3 | Fall 2026 |Dates M, T, W, Th, F | Time 9-11am | Location XXX
Course Director:  Julie Carstens | jcarstens@uabmc.edu | 205-934-0432

First Journal Club and 1st Course with a focus on Spatial Biology

Course Objectives: 
The purpose of this course is to provide students with a generalized knowledge of major spatial imaging 
techniques with applications to biological questioning with a particular focus on strengths and limitations of the 
techniques and analytical applications 

Title: Spatial Biology and Bioinformatics Journal Club
Course Credits: 1
Co-Directors: Julienne Carstens and Lara Ianov
Students: 20
Start: Spring 2026 (January)
Room: SHEL 517
Time: Tuesdays at noon

January 2026

Fall 2026

HANDS ON COURSE, WORKSHOPS starting Fall 2026, Winter 2027



Discussion and Take the 2026 II Town Hall Survey
60

https://uab.co1.qualtrics.com/jfe/for
m/SV_3jxySaiNCGy7pTU 

https://uab.co1.qualtrics.com/jfe/form/SV_3jxySaiNCGy7pTU
https://uab.co1.qualtrics.com/jfe/form/SV_3jxySaiNCGy7pTU

