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SAMANTHA MORRIS
Washington University in St. Louis

"New genomic technologies to deconstruct cell identity

in reprogramming and development"

Direct lineage reprogramming involves the remarkable conversion of
cellular identity. Single-cell technologies aid in deconstructing the
considerable heterogeneity in transcriptional states that typically arise
during lineage conversion. However, lineage relationships are lost
during cell processing, limiting accurate trajectory reconstruction. We
previously developed ‘CellTagging,’ a combinatorial cell indexing
methodology, permitting the parallel capture of clonal history and cell
identity, where sequential rounds of cell labeling enable the
construction of multi-level lineage trees. CellTagging and longitudinal
tracking of fibroblast to induced endoderm progenitor (iEP)
reprogramming reveals two distinct trajectories: one leading to
successfully reprogrammed cells and one leading to a dead-end state.
Here, I present new methods to enable the molecular mechanisms
underlying reprogramming outcomes to be dissected. First, I will cover
experimental technologies to record gene regulatory events, in
individual cells, in the earliest stages of reprogramming. 



Single Cell Genomics Symposium

Second, I will introduce new computational tools to measure cell
identity and reconstruct changes in gene regulatory network (GRN)
configurations across the reprogramming process. Together, these
tools provide new mechanistic insights into how transcription factors
can drive changes in cell identity and help reveal new factors to
enhance the efficiency and fidelity of reprogramming. 
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RENNÉ BEEKMAN
Centre for Genomic Regulations (CRG)

"High-throughput targeted single-cell DNA methylation

analysis for uncovering epigenetic heterogeneity"

DNA methylation is an epigenetic mark extensively modulated during
physiological and pathological processes. This has motivated the
development of single-cell DNA methylation analysis methods to
assess regulatory mechanisms and epigenetic heterogeneity in a high
variety of biological contexts. Nevertheless, the large sequencing
effort required due to the high number of CpGs in the genome, limits
current single-cell methylome profiling methods, with available
techniques producing very sparse datasets. This, together with the
low cellular throughput of many existing methods, largely restrains the
ability to examine locus-specific DNA methylation changes in a large
number of cells at base-pair resolution.  

Here we report on a high-throughput method for single-cell targeted
analysis of the methylome (scTAM-seq). This technique facilitates the
analysis of DNA methylation of customizable panels of approximately
500 CpGs, yielding a reliable DNA methylation readout across 5000
cells per sample on average.  
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We have applied scTAM-seq to study the DNA methylation profiles of
B-cell specific DNA methylation sites in CD19+ B-cell subpopulations
observing that our technique is capable (i) to reliably detect differential
methylation patterns in B cells, (ii) to distinguish major B-cell cell
populations as well as smaller subpopulations, (iii) to assess for a
subset of regions if it is methylated on one or two alleles per cell,
which is difficult to assess from bulk data. 

In conclusion, we have developed a new single-cell method that
allows to obtain reliable targeted DNA methylation read outs, which
will facilitate the study of DNA methylation in a large variety of
biological contexts.
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JUAN LUIS TRINCADO
Centre for Genomic Regulations (CRG)

"Decoding HIF pathway expression and therapeutic

potential in human acute myeloid leukemia-initiating

cells evolution using single-cell transcriptomics"

Relapse represents one of the main challenges to reach the complete cure
of acute myeloidleukemia (AML) patients. Biologically, relapse is driven by a
group of therapy-resistant leukemiainitiating cells with stem cell properties.
These cells reside in a specific hypoxic niche within thebone marrow.
Hypoxia signalling keeps cells in a quiescent and low metabolic status
making cellsless sensitive to cytostatic drugs used in clinical therapies.
Thus, hypoxia represents a potentialtarget to sensitize leukemia stem cells
(LSC) to these chemotherapeutic compounds. This studyprovides an
exhaustive and comprehensive analysis of the LSC population in human
samples ofspecific subtypes of AML by single cell transcriptomics, focusing
on the functional and molecularcharacteristics of the hypoxia/HIF pathway.
Although, we detected this pathway weakly expressedin LSCs in
comparison with the more differentiated cells within the leukemia, we found
that itsinhibition substantially affects the survival of LSCs in combination with
AraC treatment. Thesefindings highlight the role of HIFs as stem regulator
and its potential use as a therapeutic target inAML.



Single Cell Genomics Symposium

ESTEBAN BALLESTAR
Josep Carreras Leukaemia Research Institute

(JCI) 

"Atlasing Human Primary Immunodeficiencies"
Common variable immunodeficiency (CVID), the most prevalent
symptomatic primary immunodeficiency, displays impaired terminal B-cell
differentiation and defective antibody responses. Incomplete genetic
penetrance and ample phenotypic expressivity in CVID suggest the
participation of additional pathogenic mechanisms. Monozygotic (MZ)
twins discordant for CVID are uniquely valuable for studying the
contribution of epigenetics to the disease. For the study presented here,
we generated a single-cell epigenomics and transcriptomics census of
different B cell subpopulations (naïve and unswitched and switched
memory B cells) in a CVID-discordant MZ twin pair. Our analysis identified
DNA methylation, chromatin accessibility and transcriptional defects in
memory B-cells that mirroring defective cell-cell communication upon
activation. These findings were validated in a cohort of CVID patients and
healthy donors. Our findings provide a comprehensive multi-omics map of
alterations in naïve-to-memory B-cell transition in CVID and reveal links
between the epigenome and immune cell cross-talk. Our resource, publicly
available at the Human Cell Atlas, paves the way for future diagnosis and
treatments of CVID patients. 
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GEMMA FUERTE
Missio Bio

"Unleashing the Power of Single-Cell Multi-Modal

Analysis to Advance Precision Medicine"

- How is Tapestri unique to the industry 
- Tapestri workflow overview 
- Tapestri capabilities on SNV, CNV, and protein sequencing at scale 
- Tapestri applications in oncology and cell and gene therapy 

Sponsored talk
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LUCA MARCONATO
EMBL Heidelberg

"Unsupervised discovery of sub- and intercellular

patterns of expression via deep generative modeling on

spatial multi-omics data"

Contributed talk

Assays for spatial molecular profiling which enable the localization of
expression within the tissue, are now widely accessible and make possible
the exploration of biological patterns at the inter-cellular, and even
subcellular level. As for conventionals cRNA-seq data, the measurements
are noisy, have varying degrees of sparseness and present batch effects.
This high lights the need for the construction of generative models of such
data that can be used for denoising and further downstream tasks. We
propose a deep learning framework for unsupervised learning of cell
expression models which makes use of the available spatial information to
improve noise estimates. To demonstrate the novelability ofthis model to
capture subcellular structure in omicsdata, we first apply the method to a
simulated dataset with controlled patterns of variation. We then train
models on high-resolution multi-omics spatial data and show that cell-level
expression estimates are more robust when integrating spatial information,
as compared to a non-spatial version of our models or state-of-the-art cell-
level deep generative models.
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Contributed talk

We also show that our models learn complex intercellular patterns in
multi-omics data, for instance making it possible to impute expression
estimates for a cell just from the interactions with its cell neighborhood
space. Inconclusion, we show that ideas from popular deep
generative modeling of single-cell dissociated data can be translated
to the context of spatial molecular profiles, leading to more robust
models and enabling the unsupervised discovery of intra- and
intercellular patterns of expression.
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SEBASTIAAN

VANUYTVEN
KU Leuven

"Single-cell genome-plus-transcriptome sequencing
without upfront genome preamplification reveals

differential cell state plasticity and treatment response

between genetic subclones"
Single-cell sequencing techniques allow the study of the subclonal
architecture of tumours and reveal the co-occurrence of (driver)
mutations as well as their order of acquisition over molecular pseudo-
time. The development of multi-omics techniques such as genome-
and-transcriptome sequencing (G&T-seq) will enable us to study the
diversity of cancer cell states that arises within a tumour, at its most
fundamental level, the cell. 

Recently we developed Gtag&T-seq, an improved G&T-seq method
that applies direct genome tagmentation (Gtag), thereby avoiding
upfront whole-genome amplification (WGA) and its associated cost
and biases. We applied both methodologies to a human melanoma
PDX melanoma model before treatment with BRAF and MEK
inhibition, and at minimal residual disease. Three genomic subclones
were observed at both timepoints, however their relative abundancy at
cellular level changes upon drug exposure. Using the RNA of the 

Contributed talk



Single Cell Genomics Symposium

same single cells, we showed that transcriptome-based DNA copy
number inference has limited resolution and accuracy, underlining the
importance of affordable multi-omic approaches. In addition, we
discerned 10 focal amplifications on chromosomes 13 and 22 of which
only genes of the chr22q11.21 focal amplification showed clear gene
dosage effects. Using the Gtag&T data, we were able to determine
breakpoints at near base-pair resolution, which is not possible with
conventional G&T-seq. Finally, we mapped known melanoma
resistant cell states on top of the phylogenetic cell lineage tree
revealing that some cell states do not occur in all of the subclones. 

In conclusion, Gtag&T-seq is a novel, low-cost, and accurate single-
cell multi-omics method that enables the exploration of somatic
genetic alterations and their functional consequences in single cells at
scale. 

Contributed talk
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NOVELLA GUIDI
Life Science Alliance (EMBO Press,
Rockefeller University Press, Cold Spring

Harbor Laboratory Press)

"Open Science & Publishing Tips"

Writing research papers for scientific journals is not trivial and is also
very competitive. This workshop will give you an overview of the open
science editorial features at Life Science Alliance that foster data
transparency and fast publication. Then, dive into key publishing
tips on how to effectively write a good and attractive title & abstract,
prepare a cover letter, successfully appeal a decision, and respond to
reviewers’ comments. Ultimately, few important tips will be covered on
how to fairly peer review if you are the referee. Thus, this workshop
offers a clear opportunity to understand what editors like and what
they do not and therefore increase your chances to successfully
publishing.

Special workshop
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THOMAS AYERS
Dolomite Bio | Izasa Scientific

"Democratizing single cell research"

Single cell research is here to stay, with new advances in single cell
sequencing being developed every day. A new challenge is not just to
make single cell workflows possible, but to make them accessible to
the greatest number of people.  

A major barrier to the accessibility of single cell techniques is cost, as
with many genomic technologies. Single cell workflows are inherently
expensive, as products of multiple high-precision instruments from
dissociation to bioinformatic analysis are strung together in sequence.
The fair and widespread adoption of single cell RNA-sequencing in
clinical, basic, and industrial research settings is heavily dependent on
these costs being brought down. 

As the field of Single Cell matures, Dolomite Bio recognises a need to
make solutions affordable to all labs, not just those that can afford to
dedicate budget towards expensive commercial kits.  

Sponsored talk
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Accessibility doesn’t just take the form of cost, but also sample
compatibility with more than just standard cell types. Differences in
cell morphology require robust technology to assay all cell types in an
unbiased way. This is especially important in single cell work, where
maintaining the heterogeneity of a tissue is crucial to research
questions. 

The widespread adoption of single cell workflows is also tied to the
open-source movement within science, as more researchers look to
using their own user-sourced reagents, sharing tweaks and protocol
optimisations as they go. 

Here we present a robust kit and platform solution in the form of the
Nadia instrument and RNAdia kit which enables cost reduction,
convenience, reagent flexibility and wide sample compatibility
compared to other existing single cell RNA-Sequencing solutions. 

Sponsored talk
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THOMAS GRAF
Centre for Genomic Regulation (CRG)

"Transcriptional regulation of the trophectoderm-ICM
bifurcation during pre-implantation embryo

development"
The earliest cell fate decision during development occurs in pre-
implantation embryos, when totipotent cells differentiate into either the
inner cell mass  (ICM) cells, becoming the embryo proper or the
trophectoderm (TE), destined to become the placenta. Although a
number of transcription factors (TFs) are known to specify TE and
ICM cells, what drives the earliest asymmetry is poorly understood.
We have now identified C/EBPa as strong candidate that plays such a
role, based on our finding that the factor powerfully enhances the
reprogramming of B cells into both iPS cells and TE-like cells after
subsequent induction of the Yamanaka factors (OSKM). We also
discovered that C/EBPa is asymmetrically expressed in the vegetal
pole blastomere of 4 cell embryos, known to be biased towards TE
differentiation as well as in the trophectoderm layer of blastocysts. In
line with a function as a novel specifier of TE cell fate, the ectopic
expression of C/EBPa in embryonic stem cells (ESCs) induces their
differentiation into TE-like cells. 
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Single cell analyses revealed two major branches of induced
developmental trajectories: one towards TE- like cells and another
one to cells that exhibit characteristics of the ICM. Concomitantly, we
observed the disappearance of 2C like cells, known to be present in
ESC cultures, and the presence of a small cluster of cells expressing
primitive endoderm genes. Our data indicate that C/EBPa is a driver
of the earliest developmental decision and a so far unappreciated
regulator of trophectoderm fate. 
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LEIF LUDWIG
 Berlin Institute of Health

"Single-cell multi-omics reveal routes of purifying

selection and metabolic vulnerabilities due to

pathogenic mitochondrial DNA"
Alterations in mitochondrial DNA (mtDNA)are associated with a
spectrum of often multi-systemic disorders, but also cell-type specific
defects. Large deletions in mtDNA have been linked to a variety of
clinical pathologies, including newly arisingin congenital disorders
such as Pearson syndrome(MIM:557000), a mitochondrial disease
characterized by sideroblastic anemia and exocrine pancreas
dysfunction. Here, we establish a multi-omics approach to quantify
mtDNA deletion heteroplasmy and features of cell state in thousands
of single cells. By profiling primary hematopoietic cells from three
patients with Pearson syndrome, we observe widespread
transcriptional changes and altered AP-1 transcription factor activity.
We resolve the interdependence between pathogenic mtDNA
heteroplasmy and cell lineage, including purifying selection against
mtDNA deletions in effector-memory CD8 T cell populations,further
suggesting cell state specific metabolic vulnerabilities. 

Contributed talk





Single Cell Genomics Symposium

ALEJO RODRIGUEZ-FRATICELLI

Institute for Research in Biomedicine (IRB

Barcelona) 

"Single-cell lineage analysis of aged and premalignant

hematopoietic stem cells"

For decades, biologists have noted that stem cells in adult tissues
show extensive functional heterogeneity. However, these functional
behaviors are strikingly similar when comparing hematopoietic stem
cells that share a common ancestor, suggesting that this
heterogeneity is maintained by intrinsic and heritable properties.
Despite these observations, a detailed understanding of the
mechanisms driving the variation in tissue stem cell behaviors has
remained elusive. Others and we have previously shown that
expressed barcodes can be used to simultaneously obtain the
cellstate and lineage ancestry of thousands of single cells at a time.
Using these technologies we have carried out dynamic analysis of
states and fates for thousands of differentiating clones in parallel and
revealed novel regulators of fate decisions. Interestingly, serial stem
cell transplantation experiments revealed intrinsic and heritable states
driving differences in the balance between stem cell self-renewal and
differentiation. Alterations of this balance is central to two conditions 
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where hematopoietic stem cells are known to play a major role:
hematopoietic aging and malignant disease.

Using single-cell lineage tracing, we find that both aged and
preleukemic HSCs are characterized by small subsets of clones that
expand and self-renew massively with reduced differentiation
capacity. Intriguingly, age-related and mutation-driven clonal states
appear to drive selective self-renewal advantages through different
mechanisms. In sum, we show that connecting cellular states and
cellular fates through high-resolution lineage tracing can be used to
define drivers for a variety of therapeutically relevant stem cell
properties
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LARS VELTEN
Centre for Genomic Regulation (CRG)

"Clonally resolved single-cell multi-omics enables the

identification of cancer specific surface antigens"

Single cell RNA-seq is a powerful method for the characterization of intra-
tumor heterogeneity, however, it usually lacks information on clonal
identities and does not enable clean, intra-sample comparisons between
cancerous and cell-type matched healthy cells. Here, we introduce
MutaSeq v2, a protocol for clonally resolved multi-omics that can be
applied to already existing cDNA libraries from the 10x genomics platform.
MutaSeq v2 amplifies mitochondrial and selected nuclear SNPs, infers
copy number variation, and ultimately estimates clonal hierarchies and
single-cell clonal status through a Bayesian model that accounts for the
noise properties of single-cell RNA-seq data. We demonstrate MutaSeq v2
in the context of acute myeloid leukemia (AML), where the similarity
between healthy and leukemic cells poses a diagnostic challenge. Our
data identifies novel differentiation state-independent surface markers for
leukemic and healthy cells, respectively, suggesting a novel, rapid strategy
for the estimation of leukemia content of bone marrow samples. Together,
our data illustrate the power of clonally resolved single cell multi-omics. 



Single Cell Genomics Symposium

ADAM MEAD
University of Oxford

Deciphering TP53 mutant Cancer Evolution with Single-

Cell Multi-Omics
TP53 is the most commonly mutated gene in human cancer, typically
occurring in association with complex cytogenetics and dismal outcomes.
Understanding the genetic and non-genetic determinants of TP53-mutation
driven clonal evolution and subsequent transformation is a crucial step
towards the design of rational therapeutic strategies. Here, we carry out
allelic resolution single-cell multi-omic analysis of haematopoietic
stem/progenitor cells (HSPC) from patients with a myeloproliferative
neoplasm who transform to TP53-mutant secondary acute myeloid
leukaemia (AML), a tractable model of TP53-mutant cancer evolution. All
patients showed dominant TP53 ‘multi-hit’ HSPC clones at transformation,
with a leukaemia stem cell transcriptional signature strongly predictive of
adverse outcome in independent cohorts, across both TP53-mutant and
wild-type AML. Through analysis of serial samples and antecedent TP53-
heterozygous clones, we demonstrate a hitherto unrecognised effect of
chronic inflammation, which supressed TP53 wild-type HSPC whilst
enhancing the fitness advantage of TP53 mutant cells. Our findings will
facilitate the development of risk-stratification, early detection and
treatment strategies for TP53-mutant leukaemia, and are of broader
relevance to other cancer types.
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DIRENA ALONSO
IRB Barcelona

"Heterotypic cell interactions direct neoplastic

competence within the pre-malignant pancreas"

The oncogenic potential of cancer mutations and inflammation can
vary greatly even amongst morphologically indistinguishable cells,
which may appear normal yet harbor oncogenic drivers such as
mutant KRAS. To define molecular and cellulardeterminants of
neoplastic competence at high resolution, we used single-cell
sequencing to comprehensively profile normal, inflamed, pre-
cancerous and malignant epithelia inautochthonous mouse models of
pancreatic allowingselective tracing, enrichment and perturbation of
epithelial cells exposed to pro-oncogenic genetic and inflammatory
insults. Integrative analyses of transcriptomic and epigenomic single-
cell data revealednon-stochastic epigenetic heterogeneity within the
pre-malignant epithelium, and uncovereddiscretesubpopulations of
inflammation-sensitive KRAS-mutant cells that are primed by non-
linear chromatin reprogrammingeventsfor diverse benign and
malignant lineages emerging during tumor evolution. We find that
greaterepigeneticpotentialfor precursorstates and full-blown
pancreatic canceris associated with 

Contributed talk
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specific cell-cell communication programs. These programs become
epigenetically-activated by oncogenic KRAS and inflammation in a
lineage-specific manner,andalso define phenotypic diversity in
advanced human cancers.To identifycell-cell communication
networksdirectingearly progression, we developed a novel algorithm
for gene-module-based inference of cell-cell crosstalkand performed
spatiotemporally-controlled genetic perturbations in the pre-malignant
epitheliacoupled with single-cell sequencing. As predicted by our
computationalanalyses, perturbationofnetworksinterconnecting
inflammation-sensitive KRAS-mutant epithelial cells with their immune
environment impairs the emergence of tumorigenesis-associated
lineages.Our results causally implicate epigenetic plasticity in the
establishment of tissue-level cell-cell interactions that define and
directneoplastic competence, and chart non-linear epigenetic
roadmaps to pancreatic cancer and its precursors.

Contributed talk
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SERGIO MARCO-SALAS
 Stockholm University

"Developmental origins of cell heterogeneity in the

human lung"
The lung contains numerous specialized cell-types with distinct roles in
tissue function and integrity. To clarify the origins and mechanisms
generating cell heterogeneity, we created a first comprehensive
topographic atlas of early human lung development.We integrated scRNA-
Seq and different spatially-resolvedtranscriptomicstechnologies such as In
Situ Sequencing, Spatial transcriptomicsand SCRINSHOTinto a web-
based, open platform for interactive exploration. We report 83 cell states,
several spatially-resolved developmental trajectories and predict cell
interactions within defined tissue niches. Toillustrate the utility of our
approach we show distinct states of secretory and neuroendocrine cells,
largely overlapping with the programs activated either during lung fibrosis
or small cell lung cancer progression. We define the origin of
uncharacterized airway fibroblasts associated with airway smooth muscle
in bronchovascular bundles, and describe a trajectory of Schwann cell
progenitors to intrinsic parasympathetic neurons controlling
bronchoconstriction. Our atlas provides a rich resource for furtherresearch
and a reference for defining deviations from homeostatic and repair
mechanisms leading to pulmonary diseases.

Contributed talk
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OLIVER STEGLE
German Cancer Reseach Center

"From genotype to phenotype with single-cell

resolution"
The study of genetic effects on gene expression and other molecular traits
using bulk sequencing has allowed for the functional annotation of disease
variants in diverse human tissues. Advances in single-cell RNA
sequencing and multi-omics protocols provide for unprecedented
opportunities to greatly increase the resolution of such genetic analyses,
allowing to assess gene regulatory effects at the resolution of cell types,
cell states and even in individual cells in human tissues. In this talk, I will
present computational strategies for analyzing and integrating population-
scale multi-omics dataset. I will then describe applications of these
strategies to population-scale single-cell sequencing dataset from
genetically diverse human iPSCs across differentiation towards a neuronal
fate. Our data provide unprecedented opportunities to map regulatory
variants and human disease variants both in major cell types but also in
subtle subtypes and across cellular differentiation, revealing dynamic
changes of regulatory variants. We describe novel disease-relevant
linkages of several of the regulatory variants identified, thereby illustrating
how this technology can open novel opportunities to study risk factors for
human diseases. 
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ANAMARIA ELEK
 Centre for Genomic Regulation (CRG) 

"Single cell approaches for compartive and regulatory

characterization of major animal cell types"
Cell types are basic functional and evolutionary units of animal
multicellularity. Single-cell RNA-seq methods have enabled
generation of cell atlases for many model species, with transcriptomic
profiles of their various tissues and organs now mapped out in great
detail. In early-branching animal lineages - which include sponges,
ctenophores, placozoans and cnidarians - single-cell methods can be
applied to whole organisms, owing to their relatively small body size
and smaller number of major cell types. This enables unbiased
characterization of their cell repertoires, and paves the way for
comparative analyses that can shed light on the evolution of major
animal cell types. We used scRNA-seq to identify similarities and
divergences of cellular repertoires within and between species of
cnidarians that diverged from a common ancestor 500 millions of
years ago, and we show that, while broad cell types identities are
strikingly well conserved between species, the individual cell types
defined within these broad identities have undergone a fast
evolutionary diversification. 





Single Cell Genomics Symposium

MARIONA NADA-RIBELLES
IRB Barcelona

"Untangling the structure of gene regulatory networks

during adaptation"
How single cell variability reflects onto the phenotypic spectrum
remains largely unknown. Even in clonal yeast populations, gene
expression variability is key to explaining divergent cell fates to
extracellular perturbations. Adaptation to environmental insults is
driven by the integration of signals by stress activated protein kinases
(SAPKs). In response to osmotic stress, the activation of the
Hog1/p38 SAPK pathway overrides all cellular processes including
the rewiring of gene regulatory networks to promote survival, which
pushes cells from a relatively stable (adapted) state to a transient
unstable state until cellular homeostasis is restored (adaptation).
Stress-induced transcription is nosier than steady-state conditions;
therefore, this non-genetic heterogeneity provides cells the ability to
produce discretely distinct phenotypes during adaptation. Here we
have combined traceable genetic perturbations of known regulators of
the osmoadaptive response in yeast with single cell transcriptomics to
define the transcriptional paths to stress adaptation. 
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CHRISTOPHE FLEURY
10xGenomics | Bonsai Lab

"New Perspectives in Single Cell: Pushing the

Boundaries with 10x Genomics Solutions"
Single cell sequencing technologies have transformed our
understanding of biology by letting us profile tissue heterogeneity with
powerful resolution. To reach new insights into complex biology,
researchers need next generation multiomics — the ability to capture
multiple measurements simultaneously from the same single cell. 
Hear about the latest breakthroughs and innovations in single cell
multiomic profiling of combined transcriptome, epigenome or protein
and how these methods have uncovered novel insights in cancer
research, neuroscience and more. 

Learn how Chromium Single Cell Solutions from 10x Genomics can
help you push the boundaries of your research. Resolve highly
complex biological systems at true resolution. 

Sponsored talk
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MIREYA PLASS
Bellvitge Biomedical Research Institute

(IDIBELL)

"Single-cell transcriptomics of iPSC-derived neurons

reveals functional changes in Alzheimer's Disease"

Alzheimer’s disease (AD) is the most common age-related
neurodegenerative disease that heavily burdens healthcare systems
worldwide. Most AD patients are sporadic and despite all the efforts,
we still do not know the molecular mechanisms triggering the
development of AD. One of the main problems to study AD and other
neurodegenerative diseases is the lack of good experimental models
that recapitulate the pathological features of the disease. In that
context, induced pluripotent stem cell (iPSC) technology has provided
an excellent tool to model disease pathogenesis considering the
patients’ genetic background.

In this project, we have used single-cell transcriptomics to study the
molecular changes that happen during the differentiation of iPSCs
derived from sporadic AD patients to neurons. Preliminary results
show that AD-derived neural progenitor cells already show changes in
the expression of genes previously associated with AD or related to
neuronal differentiation and RNA processing.
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These results demonstrate that neurons from sporadic AD patients
show transcriptomic differences before the onset of the disease and
thus can be used as a relevant model to study the molecular networks
driving AD. Future work will be directed to validate these findings and
assess its impact in the development of AD.

Taken together, our results that the combination of iPSC technology
and scRNA-seq is a potent tool for the study of the molecular
mechanisms triggering the development of neurodegenerative
diseases such as AD.
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MUZZ HANIFFA
Newcastle University & Wellcome Sanger Institute

"Decoding the developing human immune system"

Muzlifah has used functional genomics, comparative biology and
single cell RNA sequencing to study human mononuclear phagocytes.
In this seminar, she will demonstrate the applications of single cell
genomics to decode the developing human immune system.




































































































