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Computational spatial transcriptomic pipeline,
Giotto

With development of advanced spatial technologies, there’s an increasing need for
biologists to examine the data generated by these technologies in a spatial context.

Giotto is a customized pipeline for spatial mMRNA data analysis.
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Giotto analyzer supports a range of analyses

Clustering (dim. reduction, Louvain, Leiden)
Detection of spatial genes and patterns

8.2% variance

Fa o

X coordinates

&

Dim. 1

mink =2

+~1500.

-05 00 05

~2000:

global_cell_types
» astrocyte
» endothelial
« €Xec neuron
» inh neuron
« microglia
- OL

Cell-cell interaction analysis

gene (pair) enrichment

®
4|

&N;

gene x geney

2000

. Nrp2-Sema3f Nrp2-Sema3f
astrocyte—microglia astrocyte—inh neuron
“om . 044 © L
~ "'»\ P ~ K
Qo4 et Boay e
1) - =
8 - 5. bt
£ e . < L
N0z o~ .
[} I .
c [=] P
o) @ ;
> o
-
0.0 o [ a
oo 02 o4 06 o0 o o2 03
gene 1incell type 1 gene 1in cell type 1
<« Nrp2 BEE—Sema3f

’

- \rp2 [ Sema3f

Whnt1-Fzd8]
Vin-itgb3]
Vin-ltgas

Vcam1-ltgad.
Tgih3-Tgfbr2
Tgfh3-AcvrlL
Tgth2-Tgfbrl]
Sost-Lrp5-
Slit2-Robo2-
Slit1-Sdc1-

Sema3f-Plxna3{«

Sema3f-Nrp2,
Sema3a-Plxna2
Rspod-Laré|
Rspo3-Lgrs
Rspol-Lgr5
Plau-Lrpl.
Pdgfb-Pdgfrb-
Nrg4-Erbba-
Nrg2-Erbb3d
Nrg1-Erbba-
Nrg1-Erbba1
Liph-Lpar2
Jag2-Notchl
Inhba-Acvr2b-
1116-Cdl4{
IgfL-Igf1r
Fnl-Sdc2:
Fnl-ltgad]

ligand receptor pairs

Fof5-Fgfr2
Fof23-Fgfrdd
Fga-ligb2]
Efnb3-Ephb2-
Efnb2-Ephb!-
Efnb1-Ephb6-
Efna5-Ephb21

-

Efnal-Epha6

.
.
.

.

pvalue
® 000

= 025

= 050

* 075
1.00



"num_panel": 4,

ometation st Giotto viewer can overlay cell segmentation,

"annot_1": { . ) . . . . . .
T e Sstaining, annotation, transcript Information

annot_2": { ‘ .
"file": "hmrf.spatial.k9.cluster.txt", Spatial domain :

"name": "spatial.ko" "dir_gene_expression": "10k.genes",
} "gene_list": "gene.list.10k",
s "map_height": "500px" L1 1L2/3 L4
"map_1": { ¥, &'

"type": "PanelPhysical", "map_4": { 4,;-_;.%':9
"maxBound": 4096, "type": "PanelTsne", X "
"id": 1, "maxBound": 500, té:!agj
"annot": "cell.type.unsup", "id": 4, ~.¢j€§’
"tile": "nissl", "file tsne": "test.map.tsne.coord.txt",
"dir_polyA": "imapr26.4", "annot": "spatial.k9",

"dir_nissl": "imapr26.0", "map_height": "S500px"

"dir_dapi": "imapr26.7", 1,

“gene_map": "1@k.genes/gene.map", "interact_1": ["map_1", "map_2", "map_3",
"segmentation_map": "segmentation.to.cell.txt", "map_4"1], 5'
"segmentation": "roi.stitched.pos.all.cells.txt", "sync_1": ["map_1", "map_3"], ',r‘f’“ﬁ o
"dir_gene_expression": "10k.genes", "sync_2": ["map_2", "map_4"] ) YA
"gene_list": "gene.list.1ek", }
"map_height": "500px"

b

1
"map_2": {
"type": "PanelTsne",
"maxBound": 500,
"id": 2,
"file_tsne": "test.map.tsne.coord.txt",
"annot": "cell.type.unsup",
"map_height": "500px"
1
"map_3": {
"type": "PanelPhysical”,
"maxBound": 4096,
"id": 3,
"annot": "spatial.k9",
"tile": "nissl",
"dir_polyA": "imapr26.4",
"dir_nissl": "imapr26.0",
"dir_dapi": "imapr26.7",
"gene_map": "10k.genes/gene.map”,
"segmentation_map": "segmentation.to.cell.txt",
"segmentation": "roi.stitched.pos.all.cells.txt",



Future extensions of Giotto

. Extend to datasets of other spatial technologies (Slide-seq, STARmap, HDST, etc)

. Extend to 3-dimensional spatial transcriptomic datasets

« Improve pipeline efficiency and scalability to large datasets



Collaborations within HUBMAP

« Touched base with Nils Gehlenborg (HMS) on:
« Connection of Giotto analysis pipeline with their visualization pipeline

« Sharing of segFISH+ spatial expression data with his group

« Communicated with Katy Borner (Indiana U.):
« Sharing of segFISH+ spatial expression data

. Performed a demonstration to her group and got useful feedback

« Shared seqgFISH+ data with other members of HUBMAP (CMU)



