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Who is Nazeli Acosta?

Rising Sophomore at Providence College
studying Biomedical Engineering

Interested in tutoring, intellectual debates,
finding sustainable solutions to problems in
the developing world etc.



Presenter
Presentation Notes
My name is Nazeli Acosta, I attend Providence College in Rhode Island where I major in biomedical engineering and have specific interest in neural tissue engineering. 

This summer I was a pioneer at the Allen Institute for Brain science where I focused on developing tools to help us identify specific neuronal cell types. 


Attempts to classify cellular diversity in mouse cortex
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Scientists have been trying to isolate and transcriptionally profile cell types in the cortex for a long time. 

The first figure from 2007 shows cortical neuron subtypes profiled by their firing properties and electrophysiology 

 the second from 2005 shows neurons being profiled according to all those things I mentioned and gene expression patterns. 

Targeted single cell analysis of specific cortical mouse neuron types using RNA ISH detection of a cell line label. 


New approaches are needed to study brain
structure, function and disease in human
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A major challenge in biomedical research is that the findings in mouse models rarely translate to human. 

-this implies that we need to do more research on the human brain itself 

-We want to be able to study different components of individual cells in humans as we have successfully done in mice 
so we can see what is conserved between the two and what makes humans unique so we can bridge a gap that has existed for many years





Human Cell Types Program: Using a systematic approach to
study cell types in human neocortex
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-I worked at the allen institute as part of a big project which aims to quantitatively define the cell types in the mouse and human cortex based on a variety of different features.

 In particular I was working on applying  the tool of transcriptomics to define human cell types
Transcriptomics, the study of all mRNA’s in a cell, reveals all genes that are actively expressed in a cell.

Single cell transcriptomics has emerged as a powerful tool to identify and classify neuronal cell types. 

By targeting specific cell populations rather than a pool of cells, single cell transcriptomics can help us gain an in depth understanding of what genes characterize the cells that make us human 


FOXP2 is associated with language and
defines specific cortical cell types

It is a marker of layer 6
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A big challenge in human single cell transcriptomics is being able to selectively isolate a specific cell population and extract the mRNA itself. 

 Humans lack markers for neuronal cell subtypes. So this summer I used an antibody to selectively isolate and study FOXP2 specific cells 

FOXP2 is a gene associated with language and a marker of layer 6 neurons 


MTG

Middle Temporal Gyrus

NeuN staining of the mid temporal gyrus

Fan, L et al Cerebral Cortex 2016
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This summer I tested the FOXP2 marker on a neurosurgical case from the MTG region of the cortex.

 We are in the early stages of the human cell types program and the MTG is our starting point because its where we get most of our surgical cases from.

Recent research has discovered additional cortical regions within the MTG and across different lobes in the brain. 

It seems that the more we probe into the human brain, the more complex we find it to be. 

An increase in complexity is accompanied by an increased need to understand what gives rise to it. 

Hence why single cell transcriptomics can help reveal what genes lead to the development of different areas in the cortex



Processing of neurosurgical tissue
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This slide shows how our surgical cases are processed

And the FRISCR  method which stands for (fixed and recovered intact single cell RNA) 

It’s a new method that allows us to successfully isolate single cells from human tissue and extract marker-labeled mRNA from the cell.
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Test out FOXP2 via
Immunohistochemistry on fixed
human tissue slice

Neurosurgical live tissue
preparation

\ 4

Test out FOXP2 via FACS (Flow
cytometry) on dissociated whole
cells

\ 4

Sort labeled FOXP2 positive single
cells and proceed to remainder of
FRISCR method

®
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Human single cell transcriptomics requires prior testing of markers on different platforms so that we can validate its ability to label and isolate specific cell populations before performing single cell analysis.  

This is why I tested foxp2 via IHC and then again via FACS 



DAPI

NeuN DAPI FOXP2 NeuN
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The IHC showed that FOXP2 labels cells in layer 5 and 6 of the cortex, and that it co-stains with NeuN which is a marker of neurons

This proves that FOXP2 is specifically labeling the population we are trying to target and gives us the green light to stain on the whole cell platform. 
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The flow cytometer staining results showed that FOXP2 positive single cells were successfully isolated from the main population of cells 

Again proving that FOXP2 labels a specific subtype of cortical neurons in the whole cell platform



Bioanalyzer Results

High quality cDNA from FOXP2 cell

FU
[Ful o
7
.S
¥
4
. 1
>
: i
1
| e I\
-1
35 100 150 200 300 400 500 600 1000 2000 10380 [bp]
Size [bp] | Conc. [pgful] | Molarity [pmol/] | Observations
v 4 35 125,00 5,411.3 |Lower Marker
2 82 13.81 254.6
3 93 60.99 989.8
4 612 27.85) 69.0
5 648 26.91] 62.9
6 700 33.18) 71.8)
7 806 107.17 179.3]
8 877 54,99 85,2
Results | Peak Table | Region Table = Legend

Poor quality cDNA from FOXP2 cell

12 I alleninstitute.org | brain-map.org

[Fu]

|
|
A \

35 100 150 200 300 400 500 600 1000 2000 10380 [bp]
Size [op] | Conc. [ogful] | Molarity [omolf] | Observations
X 35| 125.00 5,411.3 Lower Marker
2 55, 28.10 780.4
3 [ 1,30 75.00 10.9|Upper Marker &



Presenter
Presentation Notes
The bioanalyzer traces show the quality of the cDNA I isolated.

 cDNA libraries are measured according to fluorescent units (FU) and number of  base pairs. 

FU is a measure of how bright your samples are and corresponds to the concentration of cDNA you have. 

A successfully captured single cell with high quality cDNA will have a library that has high FU and high bp.  

Typically you want all the samples you sequence to have high quality cDNA libraries like the graph on the top. After sequencing you’d  have quantitative gene expression data from your single cells 

In my case, my results were too varied to proceed onto sequencing and it highlights the challenges of the FRISCR method

I’d have to perform FRISCR again to compare my different set of results. 

We always want to keep corroborating our work. So most of the time, several runs on the same samples are needed. 
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Overall I can say that I learned a lot about the human brain and transcriptomics this summer. 

The allen institute is a very dynamic placed filled with bright people and I’m glad I was placed there. 

I would like to thank 
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