A Spatial Analysis of the Hematopoietic Stem Cell Niche in Mice Fetal Liver
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Introduction

We identified 9 distinct clusters and their cell types by comparing differentially expressed genes to

Hematopoietic stem cells (HSCs) in the fetal liver are known for their rapid proliferation and thus existing literature. We replotted the original 2D spatial image with our cell type annotations and
produced the following results:

Possible reasons for lack of spatial pattern:
1. Errors in data collection of original MERFISH sequencing
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type co-localization, cell to cell interaction, and genetic expression remain largely unexplored.

« The 2 mm square image we examined is too small to properly showcase a structural pattern

. @ Hepatocyte : ) )
f\ffﬁ —7 Er%’:tr};iﬁld olzl/Iarker E w Yisorhens in the tissue of the fetal liver
yh10 —> roi S
7.5 dpe 9.5-10.5 dpc Progenitor Marker 8 8 AEe « The slicing axis does not allow for proper pattern recognition. Tissue preparation along
Adgre1 —> Macrophage Marker| .- aEG another axis may have produced spatially coherent patterns
Kdr —> SEC Marker VIS
. ® Myeloid
g(r)ll:za1_> T\ﬁ?&ﬁ?fﬁie 4. There is really no spatial organization of the fetal liver
Marker | N i g s ey St it BT R :’f 2 . .
Cd34 —> Myeloid Marker "L - Future Directions and Acknowledgements
x coordinates
I‘Ielarél}?ilrllset?:lb?glzs;nlifgie\:ézpig?g‘gs?}fvii t}11<e };?gl;}fi?;s;d ﬁa\éfl;;lgegf ,fF t;le}(;\ielg\})eifore In order to determine patterns of co-localization, we identified neighbor cells for each cell in our - Analyze associated single-cell RNA sequencing data and compare highly expressed genes
hemat 5 L1C . f d 1' P 1o del; S’,c ” Cell R Th, ' > 2D plot (defined as any cell within a 30 micrometers radius). We produced the following heat
€matopoiesis: Irom development to delivery. stem Lell Res 1Her 12, 139 map, identifying cell types which were frequently identified as each other’s neighbors. - Analyze the other publicly available dataset (TET2 knockout)
 Cells in the sample lack TET2 gene (cancer associated)
o « Compare clusters and expressed genes to the wild type samples
Megakaryocyte @1 - Does this sample have any coherent spatial pattern?
- | g Its indicated

Th h : ol analvsis of the exict AEC B ur results indicated: « Our own analysis of the Human fetal liver using MERSCOPE technology
rough a computationalanalysis ot the existing Macrophage : - Designing a gene probe list from genes found in this analysis
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. . . 000000 erythroid cells). Such as in this image:

4. Which genes are the most informative and c006

: : 000
could be used in future data collection?
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Methods and Data

MERFISH data was processed using the following steps in the Giotto spatial analysis software
(developed by the Dries lab):

e Lu, Y, Liu, M., Yang, J. et al (2021). Spatial transcriptome profiling by MERFISH reveals fetal

liver hematopoietic stem cell niche architecture. Cell Discov 7, 47.

1. Dimension Reduction (Principle Component Analysis and Uniform Manifold Approximation and However, largely speaking our results did not indicate any clear spatial pattern in the fetal liver
Projection) to identify cells with similar gene expression. samples. Given the complex organization required for development, we theorized that this was likely
: : 1 : - : - : : : an artifact of our data/analysis and not in fact an indication that the liver has no spatial pattern.
2. Clustering via Leiden’s algorithm, an unsupervised machine learning algorithm, to identify cell Y P p « Xia, C., Babcock, H.P., Moffitt, J.R. et al (2019). Multiplexed detection of RNA using MERFISH
groups. To validate our results, we found the original published clustering results and plotting them 1n 1b hed L6 et ,
3. Differential gene expression analysis using the Gini method to identify the top 5 genes expressed 2D space.We again found a lack of clear spatial pattern: and branched DNA amplification. 5S¢t Rep 9, 7721.
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e Dries, R., Zhu, Q., Dong, R. et al (2021). Giotto: a toolbox for integrative analysis and visualization
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