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Welcome 
 

 
Dear Friends and Colleagues, 

 

Welcome to the 5th Annual PCTC TOS taking place virtually in our Gather conference space. 

Although we wish we could have welcomed you in person to Birmingham we are glad we can all 

still safely join together using this unique virtual space. Please take advantage of the many rooms 

we have created in the online conference center to talk and connect with other trainees. We hope 

you get a chance to meet someone new and hopefully strike up some exciting collaborations.  

 

Thank you to everyone who submitted abstracts and we are very excited to learn about all the 

groundbreaking science happening in each of our different hubs. In the future when things return 

to normal, we would love to welcome you to visit us at UAB. This Trainees Only Session would 

not be possible without the support of Drs. Jay Zhang, Timothy Kamp, Nenad Bursac, and their 

teams along with all the administrators, staff, and faculty at the University of Alabama at 

Birmingham. We are extremely appreciative of all the amazing work done by Michael Terrin and 

his team, Jennifer Albrecht, Andrea Lefever, Elizabeth Casher, Tina Kramer, Yuji Zhang, and 

Ling Tang, at the University of Maryland School of Medicine to help make this meeting a 

success.  

 

The Trainees Only Session Planning Committee would also like to thank Li Qian, Ya-Wen Chen, 

Will Zacharias, Matthew Brown, Minzhe Guo, Serine Avagyan, Terren Niethamer, and 

Rhiannon Werder for advising in the planning and serving as moderators for the Networking 

Sessions. We appreciate you taking time out of your busy day to help us. 

   

Best Wishes, 

Asher, Danielle, Yang, and Eric 
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Agenda 
 

Trainees Only Session 

September 29, 2021, 8:00-11:45 AM, CDT 

 

Gather Link: https://gather.town/app/fT4rzEDWu0pW8X5R/PCTC2021   

Password: UAB 
 

Wednesday, September 29, 2021 

8:00 AM 
Welcome/Opening Remarks 

• Asher Kahn-Krell, Danielle Pretorius, Eric Zhang, Yang Zhou 

     Research Reports 

8:20 AM Abstract #1: Zhang Research Hub 07 

• Biomanufacturing of Micro Myocardial Tissue Through Suspension 

Differentiation with Improved Yields, Purity, and Quality 

o Asher Kahn-Krell 

8:40 AM Abstract #2: Chou Research Hub 02 

• Investigating the Role of KLF1 in Primitive and Definitive Erythropoiesis 

o Giulia Pavani 

9:00 AM Abstract #3: Daley Research Hub 03 

• Human Pluripotent Stem Cell-Derived T Cells for Cancer Immunotherapy 

o Ran Jing 

9:20 AM Abstract #4: Snoeck Research Hub 04 

• Mitochondrial Dynamics Regulate Interferon Signaling and Age-Related 

Changes in hPSCs 

o Carolina Petrillo 

9:40 AM Abstract #5: Thomson Research Hub 05 

• Generation of Functional Macrophages from SIRPα-Knockout Human 

Pluripotent Stem Cells Confer Superior Anti-Tumor Potential Against CD47+ 

Solid Tumor Cancers 

o Portia Smith 

10:00 AM Abstract #6: Whitsett Research Hub 06 

• Mechanisms of Self-Renewal and Maturation of iPSC-Derived Alveolar 

Epithelial Type 2 Cells 

o Jessie Huang 

10:20 AM Abstract #7: Chapman Research Hub 01 

• TGFb-Dependent Regulation of sFRP2 Expression in Fibroblasts in Human 

Fibrotic Lung Tissue 

o Max Cohen 
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     Career Advancement/ Collaborative Opportunities 

10:40 AM Networking/Brainstorming Session 1 

• 8 Selected Science Topics 

▪ CRISPR Editing of iPSCs 

▪ Organoids 

▪ Complex Fluorescent Imaging 

▪ Multi ‘Omics 

▪ Cell Metabolism 

▪ Differentiation and Cell Characterization 

▪ Gene Delivery Method – AAV, MODRNA, Nano Particle, etc. 

▪ Animal Models 

11:10 AM Networking/Brainstorming Session 2 

• 4 Career-Related Topics 

▪ Applying for Grants 

▪ Choosing an Institution 

▪ Negotiating Salary 

▪ Manuscript Submission and Revision 

11:40 AM Concluding Remarks 

• Asher Kahn-Krell, Danielle Pretorius, Eric Zhang, Yang Zhou 

11:45 AM Meeting Adjourned 
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ABSTRACT #1 
 

Biomanufacturing of Micro Myocardial Tissue Through Suspension Differentiation with 

Improved Yields, Purity, and Quality 

 

Asher Kahn-Krell*, Danielle Pretorius, Silvio Litovsky, Jianyi (Jay) Zhang 

 

University of Alabama, Birmingham, AL 

 

Introduction: Recent advances in cell-based cardiac therapies, including implantable muscle 

patches and cell products have created potential novel treatment for postinfarction LV remodeling 

and heart failure. These advanced research applications as well as in-vitro models for mechanistic 

studies and drug development are possible due to improvements in differentiation efficiency and 

functional activity of pluripotent stem cells (PSCs) derived cardiomyocytes. However, production 

of the large numbers of high quality and mechanistically mature cardiomyocytes (CMs) required 

for broader use is infeasible following the traditional monolayer GiWi 6-well culture plate process. 

This method, which uses small-molecule inhibitors of glycogen synthase kinase (GSK) and 

tankyrase to first activate and then suppress Wnt signaling, requires significant manual labor and 

cannot be easily scaled. Culture and differentiation of free-floating human induced hiPSC (hiPSC) 

spheroids in suspension followed by fusion with other cardiac cell lineages offers advantages for 

commercial biomanufacturing purposes and provides a more physiological environment for cell 

development. However, a crucial question arises regarding the mechanism for survival and 

functioning of cells at the core of these large diameter microtissues. Here we explore the resulting 

exogenous matrix free cardiac organoids produced from a novel biomanufacturing process to begin 

unravelling the challenge in producing thick, viable, and clinically relevant cardiac tissues. 

Methods: A culture flask system was used to expand and differentiate hiPSC aggregates into 

beating cardiomyocyte spheroids over 20 days. Subsequent fusion was completed with groups 

containing some or all of iPSC derived endothelial cells, smooth muscle cells, and cardiac 

fibroblasts. Microtissues were continuously cultured on a shaking platform for up to 3 months and 

analyzed using a variety of techniques. Results: Our novel differentiation protocol produced yields 

of 1.47±0.18 million cells/mL with a purity of 98.2±0.8 after scaling 10-fold to a final culture 

volume of 30mL. Following fabrication and 1 week of culture organoids were observed to have 

massive increases in markers of maturity over monolayer differentiated CMs on day 12 including 

fold increases of 343.9±90.5, 182.8±37.8, and 4.7±1.9 for the ratios Beta/Alpha MHC, MLC-

2v/2a, and TNNI 3/1 respectively. Organoids maintained continuous beating when cultured to 3 

months and showed minimal necrosis when examined histologically. Conclusion: Using a widely 

available format, our novel suspension differentiation protocol results in improved 

biomanufacturing endpoints. The resulting large diameter cardiac microtissues provide a novel 

tool for understanding the mechanisms supporting sustained survival and maturation of thick 

fabricated tissues. Therefore, this method functions as a groundwork for future bioreactor systems 

to produce the large number of cells as well as the quality control for the field of biology and 

medical sciences. 
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ABSTRACT #2 

Investigating the Role of KLF1 in Primitive and Definitive Erythropoiesis 

 

Giulia Pavani*, Joshua Klein, Catriana Nations, Hyun Hyung An, Stella Chou,  

Deborah French, Paul Gadue 

 

Children's Hospital of Philadelphia, Philadelphia, PA 

 

During development, erythroid cells are produced through at least two hematopoietic waves 

(primitive and definitive), which generate erythroblasts with different functional characteristics. 

Kruppel-like Factor 1 (KLF1) is a master transcription factor that regulates erythroid cell 

specification and terminal differentiation. Increased expression of KLF1 in fetal liver vs yolk sac 

suggests a differential requirement of this transcription factor in primitive and definitive 

erythropoiesis. Although extensively studied in mice, the role of KLF1 in human development has 

not been fully elucidated, with only one case of complete loss-of-function described. Induced 

pluripotent stem cell (iPSC) can help us model processes that would otherwise be impossible to 

study in vivo, such as lethal or embryonic phenotypes. Upon differentiation, iPSCs can generate 

hematopoietic progenitor cells (HPC) and erythroblasts from primitive and definitive programs, 

thus allowing in vitro modeling of erythropoiesis and the study of KLF1 through development. 

Using CRISPR/Cas9 and base editors, we successfully generated isogenic cell lines heterozygous 

or homozygous for a known pathogenic missense mutation in the zinc finger domain (L300P) and 

a homozygous presumed null frameshift mutation (KO). All KLF1 edited lines were able to 

generate primitive HPC with similar yields. Expression of hematopoietic markers was comparable 

among the different conditions; however, we observed an increased frequency of megakaryocyte 

progenitors in KLF1 mutant cells (~2-fold). We further tested the differentiation potential of these 

HPCs in a colony-forming assay; erythroid colonies were completely absent in KLF1 KO and 

KLF1L300P/L300P lines, while KLF1L300P/wt showed a 2.8-fold reduction compared to WT. To study 

the effect of KLF1 mutations on erythropoiesis, we differentiated primitive HPCs into 

erythroblasts. KLF1 KO and KLF1L300P/L300P HPCs failed to commit to the erythroid lineage, 

showing limited cell expansion, lack of hemoglobinization, and no expression of red cell markers. 

Heterozygosity for KLF1 L300P mutation reduced cell proliferation and slowed erythroid 

commitment, however erythroid CD235a+ cells reached WT levels at the end of the differentiation 

(>90%). While some red cell antigens such as Kell and CD47 were expressed at normal levels in 

KLF1L300P/wt erythroblasts, we observed reduced expression of CD44, recapitulating the phenotype 

of heterozygous carriers of KLF1 mutations. Similar findings were observed in an additional iPSC 

line harboring another zinc finger mutation (KLF1H329R/wt), further validating our model. RNA-seq 

analysis in WT and edited erythroblasts is currently underway and will elucidate qualitative and 

quantitative effects of KLF1 mutations on primitive erythropoiesis. Future experiments on 

definitive erythroblasts derived from WT and edited lines will determine differential ontogenetic 

targets of this transcription factor and possibly reveal novel roles of KLF1 during development. 
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ABSTRACT #3 
 

Human Pluripotent Stem Cell-Derived T Cells for Cancer Immunotherapy 

 

Ran Jing*, Areum Han, Mohamad Najia, Caroline Kubaczka, Deepak Jha, Trista North,  

George Daley 

 

Harvard Medical School, Boston, MA 
 

CAR T cell therapy has shown major therapeutic effects and therefore holds great promise for the 

cure of hematopoietic cancers. However, the broad application of this breakthrough anti-cancer 

strategy has been impeded by the limited source of T cells. IPSCs represent an ideal source for 

scalable manufacture of off-the-shelf products for cell therapy. Although T cells can be 

differentiated from iPSCs in vitro, the process is inefficient, and the function and gene expression 

profile of iPSC-derived T cells are not identical to those of peripheral blood T cells. Previous work 

from our lab has identified a cocktail of transcription factors that help to drive lymphoid fate from 

iPSC sources. We therefore hypothesize that this new knowledge would allow efficient generation 

of mature, functional T cells from iPSC-derived hematopoietic stem and progenitor cells (HSPCs). 

Human iPSCs were first differentiated into CD34+CD45+ HSPCs that can be stably propagated in 

vitro by virtue of conditional immortalization with a distinct cocktail of 5 doxycycline-inducible 

transcription factors (HOXA9, ERG, RORA, SOX4, and MYB). These progenitor cells were then 

differentiated to T cells by culturing on tissue culture plates coated with Notch ligands. After 5 

weeks of differentiation, CD4/CD8 single positive T cells that express CD3 and TCRαβ were 

detected. To further evaluate the effector function of these iPSC-derived T cells, we transduced 

iPSC-T cells with anti-CD19 Chimeric antigen receptors (CARs) and exposed these cells to CD19-

expressing tumor cells, and the cytotoxic response was determined by detecting the specific lysis 

of tumor cells. Our results suggest that iPSC-derived T cells are capable of robust antigen-specific 

killing of tumor cells and display an efficacy similar to PBMC T cells. In conclusion, we have 

developed a new platform that allows us to more efficiently generate functional HSPCs and T cells 

from iPSCs. Such an approach will be compatible with commercial-scale production and broad 

distribution, and therefore will significantly enable CAR T cell-based immunotherapy. 
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ABSTRACT #4 
 

Mitochondrial Dynamics Regulate Interferon Signaling and Age-Related  

Changes In HSPCs 

 

Carolina Petrillo*, Tania Thimraj, Linda Williams, Hans Snoeck 

 

Columbia University Medical Center, New York, NY 

 

Hematopoietic stem cells (HSCs) are required throughout life to replenish multilineage and more 

committed precursors, ultimately giving rise to mature blood cells. Despite major advances in our 

understanding of the biology of the hematopoietic system, numerous critical issues remain to be 

addressed. Some of those are the mechanisms underlying the aging of hematopoietic stem and 

progenitor cells (HSPCs). With age, HSPCs expand and become more myeloid biased, leading to 

immune impairment and increased risk of clonal hematopoiesis and myeloid malignancies.  

This work is based on the finding that Mitofusin 2 (MFN2), a protein involved in mitochondrial 

fusion, is required for the maintenance of HSCs with extensive lymphoid potential and for HSC 

quiescence. Here we show that deletion of Mfn2 causes an ‘aged’ HSPC phenotype in young mice, 

with relative expansion of the stem and progenitor cell compartment in both medullary and extra-

medullary compartments, with exacerbated loss of lymphoid potential during aging. RNAseq 

combined with single cell-RNAseq experiments revealed striking up-regulation of Interferon 

stimulated genes in HSCs as well as whole bone marrow (BM) and spleen cells from Mfn2-/- knock-

out (KO) mice compared to wild-type (WT). Detectable IFN was furthermore found in the serum 

of Mfn2-/- mice, albeit its source is unclear. Moreover, Mfn2 does not functionally interact with 

Mitochondrial activator of viral signaling (Mavs), a central mediator of innate immunity signaling 

associated with mitochondria. Instead, double deletion of Mfn2 and Stat1 or the type I interferon 

receptor fully rescued the effect of Mfn2 deletion on HSPC cycling. Finally, aged Mfn2-deleted 

BM has decreased hematopoietic regenerative function compared to WT with a full rescue by 

deleting Stat1 together with Mfn2. Furthermore, Mfn2-deleted young HSCs sorted from BM or 

spleen have lower reconstitution capacity, confirming a stem cell impairment.  

Our data indicate that MFN2 is required to dampen tonic IFN signaling and production and may 

play a role in the prevention of age-related changes in the hematopoietic system, including age-

associated hematopoietic malignancies. We are currently searching for the source of this tonic IFN 

signaling. Taken together, these findings suggest that manipulating mitochondrial dynamics might 

constitute an approach to alleviate some aspects of aging, myeloproliferative diseases as well as 

genetic interferonopathies.  
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ABSTRACT #5 
 

Generation of Functional Macrophages from SIRPa-Knockout Human Pluripotent Stem 

Cells Confer Superior Anti-Tumor Potential Against CD47+ Solid Tumor Cancers 

 

Portia Smith*, Aditi Majumder, Kran Suknuntha, Igor Slukvin 

 

University of Wisconsin-Madison, Madison, WI 

 

Human macrophages have diverse phenotypes and functions that can be harnessed for antitumor 

immunotherapy applications. Many cancers overexpress the “do not eat me” cell surface receptor, 

CD47, which is recognized by SIRPa on macrophages and blocks phagocytosis of cancer cells. 

Human induced pluripotent stem cells (iPSCs) serve as a renewable and genetically pliable source 

to generate iPSC-Macrophages (i-Macs) for the treatment of solid tumor cancers, a subset of 

cancers which currently have very limited immunotherapy options due to the hostile conditions of 

the tumor microenvironment. We generated SIRPa-knockout iPSCs and developed chemically 

defined serum- and feeder-free protocols for efficient generation of macrophages using 

morphogen- or ETV2 mmRNA-driven hemogenic endothelium formation followed by 

differentiation into monocytic cells and M0 macrophages using M-CSF, IL-3, and IL-6. Using 

these protocols, we were able to generate between 1-3108 macrophages from one million of 

iPSCs. Wild type (WT) and SIRPa-KO i-Macs displayed a similar phenotype and can be 

successfully polarized into M1 and M2 macrophages when activated by LPS+IFN-gamma or IL-

4, respectively. During an in vitro cancer challenge, SIRPa-KO i-Macs have significantly increased 

phagocytic capabilities of multiple CD47+ cancer cell lines with addition of cancer-antigen-

specific monoclonal antibodies (mAb) than the WT counterpart. In this novel system, we conclude 

that in vitro hematopoietic differentiation is unaffected by genetically knocking-out SIRPa in 

iPSCs and subsequent SIRPa-KO i-Macs are functional effector immune cells that confer superior 

antitumor potential against CD47+ solid tumor cancers and may be clinically translated into an 

immunotherapy. 
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ABSTRACT #6 
 

Mechanisms of Self-Renewal and Maturation of iPSC-Derived Alveolar  

Epithelial Type 2 Cells 

 

Jessie Huang*, Carlos Villacorta-Martin, Darrell Kotton 

 

Boston University, Boston, MA 

 

Purpose: Alveolar epithelial type 2 cells (AEC2s) are facultative progenitors that are normally 

quiescent in the uninjured adult lung, but can proliferate upon injury. We have recently developed 

an in vitro human iPSC-derived AEC2 (iAEC2) model, in which putative AEC2-like cells have 

significant self-renewal capacities when maintained in 3D epithelial-only sphere cultures. 

However, the signaling pathways that drive the extensive self-renewal of this population remain 

to be defined. We performed time-series single-cell RNA sequencing (scRNA-seq) analysis on 

iAEC2s and analyzed enriched pathways, and modulated specific pathways to determine their roles 

in iAEC2 self-renewal and maturation. 

 

Methods: The generation of iAEC2s by directed differentiation was performed on the “SPC2” 

iPSC line, which carries an SFTPCtdTomato reporter to allow for monitoring of the AEC2 program 

in culture. Once derived, indefinitely self-renewing iAEC2s, maintained as “alveolospheres”, were 

passaged using single-cell dissociation every 10-14 days in culture for >6 months. Proliferation 

kinetics of iAEC2s during serial passaging was determined via EdU uptake, and six time points 

during a single 14-day passaging cycle were chosen based on proliferation kinetics to perform 

scRNA-seq on the inDrop platform. Temporal changes in gene expression were validated by RT-

qPCR. Small molecule inhibitors were added to iAEC2s in culture, with downstream readouts 

being fluorescence microscopy and RT-qPCR. 

 

Results: We found that iAEC2s proliferate more robustly at the beginning of each serial passage, 

with gradual reduction in their proliferative capacity as they become confluent in culture, followed 

by subsequent resumption of proliferation kinetics after passaging. Both time-series EdU labeling 

indices and scRNA-seq revealed similar proliferation kinetics, and expression of transcriptomic 

signatures of AEC2 maturation were inversely correlated with markers of cytokinesis or S/M/G2 

phases of cell cycle, indicating a cyclic pattern of self-renewal and gene expression alterations 

over time in culture. From both scRNA-seq and RT-qPCR analyses, a variety of markers peak at 

7 days after each passage, including AEC2 markers SFTPC and NAPSA; maturation markers 

SFTPA1 and SFTPA2. 

 

Conclusions: Our transcriptome-wide scRNA-seq dataset offers an unbiased investigation of 

temporal changes in signaling pathways during iAEC2 self-renewal, and future analyses of this 

dataset may unearth previously unknown signals that could provide critical insight into how 

AEC2s contribute to alveolar repair and lung regeneration. 
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ABSTRACT #7 
 

TGFβ-Dependent Regulation of sFRP2 Expression in Fibroblasts in Human Fibrotic  

Lung Tissue 

 

Max Cohen*, Jaymin Kathiriya, Alexis Brumwell, Tsung-Che Ho, Ying Wei,  

Claude Jourdan Le Saux, Harold Chapman 

 

University of California, San Francisco, CA 

 

TGFβ signaling is important regulator of profibrotic signaling pathways and is increased in 

Idiopathic Pulmonary Fibrosis. In fibroblasts, the TGFβ receptor kinase complex can be inhibited 

by trihydroxyphenolic compounds, following modification by the enzyme LOXL2. One such 

molecule is epigallocatechin gallate (EGCG), a trihydroxyphenolic compound is available over-

the-counter as a nutritional supplement purified from green tea. We hypothesized that selective 

inhibition of TGFβ signaling in fibroblasts in patients prior to biopsy would identify genes or 

pathways that function downstream of TGFβ in fibroblasts as well as the consequences on 

epithelial cells of altering fibroblast TGFβ signaling. EGCG was given to patients with 

undiagnosed fibrotic lung disease prior to planned surgical lung biopsy, and a small portion of 

excess tissue was then used for single-cell RNA sequencing. Patients who did not take EGCG prior 

to biopsy donated fibrotic lung tissue and were used as control samples. Comparison of fibroblasts 

from EGCG-exposed vs control samples identified marked down-regulation of TGFβ signaling, 

as the IPA z-score for upstream TGFβ was -4 (p-value 5.8x10-54) and there was strong down-

regulation of genes downstream of TGFβ signaling (e.g., TGFβ1, SNAI2, CTHRC1, multiple 

collagens). Fibroblast gene expression changes due to EGCG were further examined, and among 

the most impressive was a decreased in Secreted Frizzled-Related Protein 2 (sFRP2): the transcript 

expression level decreased by log2FC -1.16 and the percent of cells with detectable expression 

decreased from 73.3% in the control fibroblasts to 36.4% in the EGCG-exposed fibroblasts. IPA 

analysis of differential gene expression from SFRP2 positive vs negative fibroblasts from control 

biopsies identified TGFβ as an upstream regulator (z-score 3.991, p-value 1.71E-74). The role for 

sFRP2 in lung tissue is not well understood. In fibrotic lung tissue, fibroblasts that express sFRP2 

are present throughout the parenchyma in a scattered distribution, without obvious clustering 

around the classic histologic features of IPF (such as fibroblast foci or honeycomb cysts), areas of 

fibrosis, or dysplastic epithelium. In summary, sFRP2 is regulated by TGFβ in fibrotic lung 

fibroblasts and has unknown function. Current efforts are focused on characterizing the fibroblasts 

that express sFRP2, the signaling pathway(s) through which sFRP2 acts on lung cells, and its 

effects on fibroblasts and epithelia in normal and fibrotic lungs. 
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Gather – Instructions 

 

What you will need to participate: 

• A computer (Mac or PC) w/ mic and camera for Gather - not a mobile device.  

• Web browser - Chrome (or Firefox), not Safari. 

• Earphones to prevent feedback (if you’re close to others) 

• Charger if you’re using a laptop  

 

Starting Gather: 

• Using Chrome or Firefox, click on this link: https://gather.town/i/D4HDSgkL and enter the 

password UAB. 

• Please enter your name (as it would appear on a name tag) to join, so others can identify you, 

and select your devices such as your camera and microphone. Click on “Join the Gathering”.  

 

 

• Upon entry, you will be in the lobby. A window will open with the message “Welcome to 

Gather”. It has a link to the tutorial, which you can skip or watch, if you’d like. 

  

• On the right side of the screen, a list of participants will appear. You can search the participants 

you’d like to interact with. A direction line will show up, just follow that to reach the desired 

participant. 

  

• Local chat is another way to interact in Gather town. Click on the name of the participant to 

chat directly. The local chat provides two options, individual and group chat. Local Chat - You 

can chat with people near your surrounding Global Chat - You can chat with the whole group.  
 

https://translationalcells.org/
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• Use your mouse or keyboard to walk around the space. You will be automatically 

connected by video and audio when you are in certain proximity to someone else. You can adjust 

the distance (by clicking on circle) at which you’d like to be connected. 
 

 
 

 

1) You can change the appearance of your character by clicking on avatar.  

2) You can edit the space; only the editor will see this option.  

3) It will provide you with a map of the space you’re in.  

4) Adjust your proximity distance for communication.  

5) Use the screen share option to have others see your screen.  

6) Use the raise hand option.  

7) Adjust your availability.  

8) Change your name or other settings.  

https://translationalcells.org/
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