
alternative and potentially more efficient way to foster social integration may lie in teams’ recurring emotional 
experiences, specifically in the extent to which they experience collective emotions, that is, the same or similar emotional 
responses (von Scheve & Ismer, 2013). Although existing research suggests a positive link between collective emotions to 
team integration, we do not know whether this persists across manifestations of integration (e.g., member and team 
levels; cognitive, affective, and behavioral components) and emotional valence (e.g., collective happiness and collective 
sadness). 

United in Joy and Misery?  
Investigating the Links From Collective Emotions to Team Integration  

What is the problem? 
Teams usually form to accomplish a particular task (Forsyth, 2010). Hence, we tend to evaluate 
them based on their performance and neglect their social integration, that is, the relational 
ties that bind members together and to their group, which form an important basis for team 
success as well as member well-being and flourishing (Jimmieson et al., 2010; Knight & 
Eisenkraft, 2015; Wolf et al., 2015). To enhance social integration, coaches and consultants can 
employ a variety of more or less complicated and time-consuming teambuilding methods. An 
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What is the point? 
Once we know more about the links of collective emotions to social integration, we can research the 
causality of the relations and translate the findings to regulate and use teams' emotions in practical ways 
that foster social integration and, via this, sustainable member and team functioning. In particular, sport 
is more accessible to research than comparable high-pressure work settings (e.g., first responder teams, 
Special Forces). Yet, advances in a sport setting can be translated into these adjacent domains and used 
to retain member motivation and commitment, build team resilience, and ultimately optimize team 
performance therein as well.  
 

What am I trying to do? 
In this project, I set out to provide more comprehensive insight into the links from teams’ 
collective emotions to their social integration in a competitive sport setting across 
cognitive, affective, and behavioral manifestations of integration at individual member 
and team levels, and for pleasant and unpleasant emotional valence. 

Where do I go from here? 
We are gearing up to contact teams and collect data during the 
upcoming fall season. On these data, we will then conduct a 
series of multilevel regression analyses capturing the conceptual 
model to the left. Based on the results of these analyses, we will 
then conduct further, more targeted field studies and laboratory 
or online experiments in which we manipulate collective 
emotions (e.g., type, level of agreement) and test their causal 
effects on social integration.  

What are the challenges? 
Because this project is a correlational field study and interested in member as well as team effects, we need to sample 
intact sport teams. In addition, because we want to investigate emotions, we need to collect data in situations that are 
important to athletes such as competitions. This means, we depend on teams’ season calendars and availability. 

What is the current state of the project? 
We have obtained IRB approval and assembled the study materials, that is, letters of informed consent, team protocols (to 
collect demographic and performance data), and questionnaires (to probe athletes’ emotions – unpleasant, pleasant, level 
of agreement; perceptions of social integration – cognitive, affective, behavioral components, member and team levels; 
and intention to return). We have also identified teams whom we will approach for recruitment.  



Combining SNV calling and cell clustering
to identify cells in scRNAseq data

Xian Fan, Florida State University
Motivation

Single-cell RNA sequencing (scRNAseq) data makes it possible to identify the cell types as it separately sequences each cell. Since 
scRNAseq data usually have thousands of cells sequenced at one time, cell clustering, the process of clustering the cells according to
their gene expression profile, usually precedes cell type identification. It is crucial to accurately cluster the cells and identify the cell 
types in cancer treatment for the measurement of the tumor or immune cell prevalence (percentage of the tumor or immune cells) and 
the study of the tumor micro-environment. Clustering methods without the dimension reduction face the challenges of missing data and 
computing distance/similarity at a high dimension. And those with dimension reduction, on the other hand, suffer from the lack of the 
meaningful interpretation of the genes that separate the clusters. Furthermore, they often cannot find a clear cut between two clusters.

Existing Literature

Dataset: Our Single-cell RNA-seq data is from a full length 
T1D donor obtained using Fluidigm C1 protocol and 
demultiplexed. This dataset has 582 cells of the donor and has 
around 6000 expressed genes per cell. The sequence is analyzed 
with HiSeq.  
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DESC [1] SouporCell[2] Vireo[3] scSplit[4] Subclones, 
superclones[5]

Data type Can handle complex datasets 
with three levels of batch 
effects and data generated 
with different scRNA-seq 
protocols: Fluidigm C1, 
SMART-seq, CEL-seq and 
CEL-seq2.

Mixed samples of scRNAseq 
data obtained by pooling cells 
from multiple donors using 
droplet based scRNAseq 
protocols such as drop-seq or 
10X Genomics.

Single-cell RNA-seq data 
from Droplet sequencing 
methods such as drop-seq 
and 10X Genomics 
Chromium platform.

Mainly droplet-based 
scRNA-seq such as drop-seq 
and 10X Genomics 
Chromium but can also be 
used for data from other 
scRNA-seq protocols.

High-throughput single cell 
DNA sequence data obtained 
using ALT technology. The 
barcoded single-cell DNA 
libraries had a mean size of 
312 bp. 

Problem The authors cluster scRNA-
seq data cells into different 
clusters based on gene 
expression and handles the 
problem of batch effect by 
removing them.

The authors presented 
methods to cluster cells by 
their genetic variants without 
requiring a genotype 
reference and validated across 
a wide range of challenging 
scenarios while also 
estimating amount of ambient 
RNA in the sample.

Vireo uses a set of 
common genetic variants 
from individuals to 
cluster cells and in turn 
do probabilistic 
demultiplexing where 
each cell is assigned to 
one of the individuals.

scSplit identifies SNVs and 
then models allelic counts to 
assign cells to clusters. It 
utilizes genetic differences 
inferred from scRNA-seq 
data to demultiplex pooled 
samples and enables 
mapping clusters of cells to 
original samples. 

Cells sharing highly similar 
copy number profiles 
representing a clonal 
expansion from a single 
genotype were clustered and 
named as subclones. A 
higher-order organization of 
subclone groups sharing a 
subset of CNA events were 
defined as superclones. 

Methodology An unsupervised deep 
learning algorithm that 
iteratively learns cluster-
specific gene expression 
representation and cluster 
assignments for scRNA-seq 
analysis. It gradually 
removes batch effect over 
iterations.

The authors remap reads with 
minimap2 instead of using 
STAR alignment and then 
called variants using 
freebayes. Using cell allele 
support counts, the cells are 
clustered using sparse 
mixture model clustering. 

Vireo clustered cells 
using a set of common 
genetic variants from K 
individuals. Using a 
computationally efficient 
Bayesian model these 
clusters were used to 
demultiplex single cell 
data from pooled 
experimental designs. 

Mixed sample BAM file is 
filtered out to keep reads 
with a list of valid barcodes. 
The authors called SNVs on 
filtered BAM file using 
Freebayes v1.2. Then allelic 
counts were modelled to 
assign cells to clusters using 
expectation-maximization 
framework. 

First, single-cell copy 
number data was embedded 
using UMAP. Then SNN 
was used to cluster 
superclones. The UMAP 
embedding was used as an 
input for clustering 
algorithm hdbscan to 
identify subclones.

Our Strategy
scRNAseq provides a vector of the expression of thousands of genes in a cell. We first use a dimensionality reduction technique 
(such as UMAP) that reduces the number of genes taken into account, thus transforming the data from a high-dimension space 
to a low-dimension space. Since we want meaningful interpretation of the genes we use gene expression to cluster the cells. Our 
strategy of clustering the cells is based on the reduced dimension of the gene expressions and the SNV calling. To be more 
specific, we believe that SNV calling can improve clustering the cells since typically, different type of cells have different 
SNVs. On the other hand, the SNV calling can be improved by an accurate clustering of the cells based on their gene 
expression. Therefore, an iterative approach is used to improve both the cell clustering and SNV calling.



FYAP Research Project Title

Tunable nano-light excitations in dual-
gated bilayer graphene devices

Guangxin Ni
Department of Physics, Florida State University, Tallahassee, FL, USA, 32306

National High Magnetic Field Laboratory, Florida State University, FL, USA, 32310

Introduction

Introduction

Introduction

• Direct nano-infrared imaging of plasmon
polaritons in dual-gated bilayer graphene at
cryogenic temperatures.

• Demonstration of displacement field tunable
surface plasmons in high mobility encapsulated
graphene devices.

• Towards the realization of topological nano-light
control and manipulation at the nanoscale.

Summary of experimental results & 
conclusions 

Polaritons in vdW materials and infrared 
(IR) nano-imaging setup

Cryogenic near-field optical nanoscopy

Surface plasmon polaritons in dual-
gated bilayer graphene

Future plan
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Figure 1. left, sketch of device configuration; middle: optical image of devices;
right: AFM topography image.

Figure 2. left, sketch of bilayer graphene lattice structure; middle: band
structure of pristine and doped bilayer graphene; right: gate-gate mapping.

Figure 3. Top: Near-field imaging of bilayer graphene devices subject to different
combinations of top gate and bottom gate. Bottom: illustration of the
corresponding band structure variation as a function of dual gates.

Figure 4. Top: Near-field imaging
of bilayer graphene devices
subject to different combinations
of top gate and bottom gate. Left:
Real space surface plasmon
polariton line profiles across the
interface of the electronic
boundaries created by the
combination of dual gates.
Clearly, the plasmon wavelengths
increases monotonically as a
function of the gate voltages.

• Explore the chiral topological plasmon polaritons
along artificial domain walls created by gating
Bernal stacked bilayer graphene.

• Investigate Cooper-pair plasmons in twisted
bilayer graphene. Identify the fundamental origin
of the superconductivity at different filling factors.
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Circulatory Chemokines Participate in Sepsis Induced Myopathy 
and Epigenetic Changes in Satellite Cells of Mice
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BACKGROUND

METHODS

Animals: We studied 4-5 mo old male C57Bl6 mice 7 days after cecal 
ligation and puncture (CLP) to induce sepsis or sham surgeries.
Surgeries: We induced intraperitoneal, polymicrobial sepsis by 
performing a CLP surgical procedure. A small incision was made on the 
abdominal wall. The cecum was exposed and ligated at the terminal 
third using absorbable suture and punctured through and through with a 
28-gauge needle. The cecum was immediately returned to its place into 
the abdominal cavity. For sham surgeries, the cecum was exposed 
without being ligated or punctured. The abdominal incision was closed, 
and mice were returned to their cage.
Blood samples and Luminex: Blood was collected via cardiac stick 
and the serum was used as conditioned media for cell culture 
experiments described below. One aliquot was used to determine the 
chemokine content of the serum via Luminex (Magpix).
Force Production: Soleus muscles were dissected 7 days after 
surgeries and transferred into a tissue bath apparatus (Model 800A, 
Dual Mode Muscle Lever 300C; Aurora Scientific) filled with gas 
equilibrated Ringer’s solution at 22℃. The distal tendon was attached to 
a rigid post, and the proximal tendon was attached to a force transducer 
at resting length. The optimal muscle length (Lo) was established by 
adjusting the muscle length in isometric twitch conditions, until 
maximum force was obtained. Stimulus frequency of 200 Hz (0.25-ms 
pulse and 0.5-s train durations) was studied.
Satellite Cell (SC) Isolation: SCs were isolated from Sham and Septic 
mice using the Pronase Isolation Kit MACS protocol (Miltenyi Biotec). 
Sham Cells were resuspended in growth media (Ham’s F10 with 20% 
FBS, 1% penicillin/streptomycin and 2.5ng/ml of bFGF) containing 
serum from septic or sham mice and plated into a collagen-coated 
60mm Petri dish. We measured proliferation by monitoring DAPI 
positive cell number over 4 days. Proliferation was analyzed using 
CellProfler (Broad Institute) to assess MF20+ area (myotube area).
Methylation sequencing: Upon SC DNA isolation of a subset of cells 
from Sham and Septic mice, genome-wide bisulfite sequencing was 
performed to examine cytosine DNA methylation at  nucleotide 
resolution along single DNA strands (Zymo). Hypermethylation 
(increased methylation) of gene promoters is associated with gene 
repression while hypomethylation (decreased methylation) is 
associated with gene activation. Only comparisons where p<0.04 were 
included.

• Sepsis is a condition of life-threatening organ dysfunction caused by 
a dysregulated host response to infection and carries a high risk of 
mortality. Despite decreasing in-hospital mortality rates due to early 
recognition and aggressive intensive care unit (ICU) management, a 
rapidly growing number of “sepsis survivors” experience persistent 
and severe skeletal muscle abnormalities. For unknown reasons, 
the skeletal muscles of these patients never return to their pre-septic 
functional condition and display compromised regenerative capacity. 
This represents a major knowledge gap in sepsis research and 
skeletal muscle biology.

• Healthy skeletal muscles possess a great regenerative capacity that 
is regulated by a population of resident myogenic cells known as 
satellite cells (SCs)

• The goal of this project was to examine the participation of 
circulatory chemokines on sepsis-induced myopathy and epigenetic 
changes in SCs of mice.

RESULTS

CONCLUSIONS

Figure 2: A) Proliferation of satellite cells isolated from Sham and CLP mice at 7 
days. Cells were plated after isolation and monitored for 72 hours. B) Proliferation 
of healthy satellite cells exposed to 20% FBS, Sham or Septic serum.. Data are 
mean±SEM. C) Concentration of chemokines in Sham and Septic serum used in 
experiments described in panels A and B.

• Sepsis, induced via CLP, promotes accumulation of chemokines into the circulation and skeletal muscle weakness.
• Exposure of healthy SCs to septic serum halted the proliferative capacity of this population of cells.
• Sepsis promoted significant SCs epigenetic alterations in genes associated with proliferation, differentiation, and muscle growth.

Figure 1: Specific force of solei muscles from Sham and CLP mice 7 days after 
surgery. Data are mean±SEM.
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Figure 3: DNA methylation ratio within the promoter region of satellite cells 
samples from young C57Bl6 isolated 7 days post Sham or CLP surgeries. Data 
for 3 relevant pathways for SCs proliferation, differentiation and muscle growth.
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Faculty Perspectives on Doctoral Curriculum and 
Preparation of Music Teacher Educators 

Kari Adams

The purpose of this study is 
to examine the values and 
perspectives of music 
education faculty members 
on doctoral curriculum. 

What factors do faculty 
members believe most 
contributed to their own 
preparation to teach in 
higher education? 

What attitudes do music 
education faculty members 
at doctoral-granting 
institutions hold toward 
curricular needs of doctoral 
students? 

Purpose and 
Research Questions

What factors most prepared 
you to teach?

To view sample 
participant 

quotes and more, 
scan here!

Findings: 
Research Question 1

Findings: 
Research Question 2

I received the most instruction in…
Research 82%
Teaching 17%
Musicianship 1%

How prepared did you feel to teach?
Extremely 
prepared

45%

Prepared 42%
Somewhat 
prepared

11%

Not prepared 2%

Mentorship, graduate 
assistantships, and 
coursework were 
mentioned the most 
frequently. 

 68% worked as TAs, 
usually for secondary or 
elementary methods. 

 60% worked as instructor 
of record, usually for a 
music for non-majors 
course. 

Doctoral students in music education should be 
required to take coursework specifically 
dedicated to the skills necessary for teacher 
education.

Strongly Agree 37%
Somewhat Agree 40%
Neither Agree nor 
Disagree

15%

Somewhat Disagree 6%
Strongly Disagree 2%

The primary focus of the doctoral degree should 
be on research skills, not teaching skills.

Strongly Agree 16%
Somewhat Agree 28%
Neither Agree nor 
Disagree

24%

Somewhat Disagree 24%
Strongly Disagree 8%

Doctoral students bring with them K-12 
teaching experience, and those skills will easily 
transfer to their new teaching role.

Strongly Agree 10%
Somewhat Agree 57%
Neither Agree nor 
Disagree

13%

Somewhat Disagree 17%
Strongly Disagree 3%

Discussion and Next Steps

Faculty felt prepared, but 
only to copy courses and 
strategies from other 
professors. How do we 
prepare students to be 
innovative in course 
design and strategy use? 

There is a need for 
discourse on the nature 
of the degree, the needs 
of students, and the 
values and assumptions 
faculty hold. These 
conversations need to 
include faculty, students, 
administrators, and 
recent graduates. 

Future studies may 
examine the attitudes of 
early-career faculty and 
of doctoral students. 
Individualization was an 
important theme, so 
examining the efficacy of 
individualization 
strategies is another 
valuable line of inquiry.




