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Polycystic kidney disease : an inherited disorder with multiple cysts
In the kidney

PKD1 gene
PKD2 gene

Transcriptional orientation
misregulation defects

J. Cell Biol., 2010, Nov 15;191(4):701-10

https://www.nih.gov/news-events/news-releases/
two-drugs-are-no-more-effective-one-treat-common-kidney-disease



Many cell-type-specific signaling pathways were altered in PKD

< Mutation of PKD1 or PKD2 >

l

Loss of intracellular inhibitory signalling

dCa?, TcAMP, TmTOR, LAMPK, TERK, TJAK-STAT

l

TAerobic glycolysis

Cystogenesis
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Inflammation, ischaemia, Tcytokines, tubular obstruction

Nat. Rev. Nephrol., 2017 Dec;13(12):750-768



Single-cell transcriptomic analysis is a suitable method to understand
the heterogeneity in the complex tissues

Complex tissue Cell isolation Cell suspension

Cell, 2015, May 21;161(5):1202-1214.



Sample ID
PKD1
PKD2
PKD3
PKD4
PKD5
PKD6
PKD7
PKDS8

PKD1

Date
10.11.17
11.9.16
7.29.19
4.6.17
7.6.18
8.30.18
4.9.18
7.13.17

L/R
right
left
left
left
right
left
right
right

PKD2

Wuﬁuuququuuu

Kidney size
1079 grams
803 grams
1207 grams
2061 grams
1094 grams
3170 grams
2100 grams
1531 grams

Sex
female
female
female

male
female

male
male
male

PKD3

Age
NA
53
58
54
61
35
42
47

Location of cyst

cortical cup
cortical cup
cortical cup
cortical cup
cortical cup
cortical cup
cortical cup
cortical cup




UMAP projection of 42,545 nuclei / 8 PKD samples
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snRNA-seq on 8 PKD samples (4 female / 4 male) revealed cellular heterogeneity in the PKD kidneys
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PKD kidney cells maintain expression of lineage markers for healthy kidney cell types

UMAP projection of 42,545 nuclei / 8 PKD samples
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Gene expression in each cell type
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UMAP_2

Major cell types are detected in each of the PKD sample
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Identity

Validation of cellular heterogeneity in cyst wall with immuno-staining approach
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Sub-clustering of distal nephron cells to dissect heterogeneity

Sub-clustering of distal nephron
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Heterogeneity of fibroblasts in PKD dataset
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Heterogeneity of macrophages in PKD dataset
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Identity

ERBB4 expression is dominant in distal nephron
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ERBB4 is dominantly expressed in the cyst lining cells

ERBB4 (x20) ERBB4 (x60)




Cell-to-cell communication prediction suggested that ERBB4 interacts with various ligands in PKD
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Conclusion

snRNA-seq was successfully performed on the frozen, surgically-removed PKD kidney samples.

snRNA-seq revealed the previously unrecognized cellular heterogeneity and complexity of cyst.
Various cellular compositions are observed in cyst samples.

Single cell analysis revealed cell-type-specific activations of signaling pathways including
ERBB4, and diversity of cell-to-cell communications in PKD cysts.
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