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Supplemental Figures

Supplemental figure 1. Heatmaps, grouped by metadata variables, showing genes that were
significantly different (adjusted p value < 0.05) in the lower limb LOH from control and
PKD samples. Heatmap of DEGs in lower limb LOH between control and PKD samples based
on (A) sex, (B) PKD model, (C) day harvested, (D) rate of PKD progression, and (E) genetic
mutation. Color intensity in each heat map represents each DEGs standard deviation from the

mean expression, calculated by log: transformation of normalized gene counts.

Supplemental figure 2. Heatmaps, grouped by metadata variables, showing genes that were
significantly different (adjusted p value < 0.05) in principal cells from control and PKD
samples. Heatmap of DEGs in principal cells between control and PKD samples based on (A)
sex, (B) PKD model, (C) day harvested, (D) rate of PKD progression, and (E) genetic mutation.
Color intensity in each heat map represents each DEGs standard deviation from the mean

expression, calculated by log: transformation of normalized gene counts.

Supplemental figure 3. Technology-specific effects on cluster abundance in the proximal
tubule. (A) UMAP showing tubular epithelial cell clustering based on the technology (single cell
vs single nucleus). (B) Quantification of proximal tubule cluster abundance in each model by

technology.

Supplemental figure 4. Comparison of DEGs in each nephron segment between mouse and

humans. (A) Dotplot showing the top 5 marker genes of each cluster from human ADPKD
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single cell data. (B) Dotplot showing the percentage of intersected DEGs (control vs PKD) when

comparing nephron clusters between individual mouse models and ADPKD patients.

Supplemental figure 5. Analysis of subsetted high resolution clusters. (A) Quantification of

subsetted, high resolution cluster abundance in each nephron segment. Data is plotted as
Log:FC

in relation to non-cystic controls. (B) UMAP showing high resolution cluster of thin descending
limb LOH. (C) Quantification of subsetted, high resolution thin limb LOH cluster. Two

segments were greater than two-fold increased in PKD samples.

Supplemental figure 6. Fully annotated scRNAseq atlas of mouse PKD. UMAP showing the

fully annotated scRNAseq atlas of mouse PKD.

Supplemental figure 7. Signaling interactions between PKD-enriched cluster and all other
cell types at the whole atlas and individual model level. (A-G) Number and strength of

interactions between PKD enriched clusters and all other cell types in the (A) combined atlas
and

(B-G) each individual model. Red indicates that the communication between the two cell types is

increased in PKD while blue means it is decreased in PKD.

Supplemental figure 8. Incoming signaling pathways to PKD-enriched clusters. Heatmaps
showing incoming signaling pathways to PKD-enriched clusters. Arrows indicate pathways that

are conserved across models.
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Supplemental figure 9. Dotplot showing ligand receptor pairs between lower limb PKD
cluster 2 and other cell types in the kidney in scRNAseq data. Dotplot showing ligand-
receptor pairs between lower limb PKD cluster 2 and all other cells types in (A) the whole atlas

or (B) Ift88 model.

Supplemental figure 10. Dotplot showing ligand receptor pairs between lower limb PKD
cluster 2 and other cell types in the kidney in scRNAseq data. Dotplot showing ligand-
receptor pairs between lower limb PKD cluster 2 and all other cells types in (A) the injured Ift88

or (B) Pax8 Pkd1” model.

Supplemental figure 11. Dotplot showing ligand receptor pairs between lower limb PKD
cluster 2 and other cell types in the kidney in scRNAseq data. Dotplot showing ligand-
receptor pairs between lower limb PKD cluster 2 and all other cells types in (A) the Pkd1R“RC or

(B) Pkd2 model.

Supplemental figure 12. Dotplot showing ligand receptor pairs between lower limb PKD
cluster 2 and other cell types in the kidney in scRNAseq data. Dotplot showing ligand-
receptor pairs between lower limb PKD cluster 2 and all other cells types in PkhdI1< Pkd 1"/

model.

Supplemental figure 13. Immune cell numbers in PkdIR“'RC mice with and without Spp1.
Flow cytometry quantification of immune cell numbers in control, PkdI1*“R¢ Spp 1", PkdI®¢/RC

Spp1-/- mice harvested at one year of age.
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Supplemental figure 14. Visual step-by-step guide to navigate the single cell website.

A. Home page display includes links to individual datasets, single-cell ATLAS visualization,
dataset downloads, as well as help and feedback. The home page also displays dataset details
split by species and sex. B. The ATLAS web page features a large UMAP display of selected
ATLAS (human or mouse), which can then be filtered by cell type, sex, model (mouse ATLAS
only), or disease status. Gene expression can be visualized for selected and filtered ATLAS, and
is displayed both overlaid onto a UMAP as well as across cell clusters via violin plot at the

bottom of the page.
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Supplemental figure 8

Incoming signaling

1212 @Md Od
2 J21SNp @i quil 1emo

T 191N Qdid qui Jomo

1

IGF

z
g
o

ANGPTL

—> GALECTIN

421SN|2 aMd Od
2 121SNjo aMd quii| Jamo
- T 318N @3d quif Jamo

1912 @Md Od
2 121SNo Oid qui| 1emo

T 49ISN|D @Md quil| JamoT]

B| |
g —

== SPP1
-}GALECTW‘

MIF

*TGFb

a
| [ | -

. J431SNR AXd Od
. N_m_wz_ooxan.t___m\so._

T J21SNP AYid quil 1Mo

e e e
zstegiéopesdig
» o N:S._ 5 & 9

J431SNR AXd Od

Z 491SN|2 @d quilf JamoT]

T J21SNP Aid quil 1Mo

IitH w oz oz A4 ¥ © 2 z UL W ULEE XS
e T EE0OSCECULE RO O Z 2 <5
a = a0 5 X L0 oux T % Eouw
@ Q0 a - © o]
| EAF
§ 1
%
<
] __ _
J31SN[o aMd Od
Z 421N @d quil oMo
T 4RISNO Aid qui| 1m0
z z [T
v x o < 4
a ) w 4 o
=

==l GALECTIN
ANGPTL
->wa

m
<
N
H

. _Ewsu @id 0d

2 J21SNo Oid qui| 1emo

T J9ISN|D @Md quil| JamoT]

PARs!
MIF
TWEAK

= SPP1
== GALECTIN



Lower limb PKD cluster 2

Supplemental figure 9

Whole atlas

Is

Monocytes Neutroph

p>0.05
p<0.01

Commun. Prob.

p-value

Fibroblasts

Sppl - Cd44

Sppl - (Itiga8+ltgh1) -
Sppl - (Itga9+ltgh1)
Sppl - (ltgad+itghl) 4
Spp1 - (Itgav+itgb6)
Sppl - (Itgav+ltghs) -
Sppl - (ltgav+itghl) 4

@ld) SK00UOW +ZWaIL <- Z J2ISNID Odd qui JamoT]
10.1U0D) S3IAO0UOW +ZWIL <- Z J31SNO ANd qUI| JOMOT
Md) WHY +ZWalL <- Z JAISN|D aXd qui| Jamo]

10U0D) W +2WalL <- Z 191SNJD Adid Ll JamoT]

@id) SBaLL <- Z 191SNj Axid qui| Jamo

10U0D) SBa1L <- Z 191SN[ Al qUI| JamoT

aXd) 121SN|d Md qui| UYL <- Z 12)SNj9 aXd quii| Jamo
10U0D) 121SNJS Al QU UILL <- Z 19)SNjo AMld quil Jomo]
a¥d) HO'T gl BUIpUaSap UYL <- Z 131SNjO aMd quil| Jamo]
10U0D) HOT Ui BUIPUSSap UL <- Z J31SNID Od qui JaMmoT
IpUBDSE YOI L <- Z 191SNID Aid quil| 1amoT
10U0D) HO™ quill BUIPUSISE YAIUL <- Z J31SNO AXd G| 19M07]
Ald) SI199 L +7AD ZTUL <- Z 131SNJO Odid quil| 1amo
104U0D) S|[8d L +7AD ZTYL <- Z J31SNJO OMid qui| Jamo
aid) SI199 L +7AD 1019943 TUL <- Z JAISN|D AXd G| 1amo
100U0D) S|I39 L +7AD 40193))3 TUL <- Z J3ISN|d Adid Gull| Jamo
aXid) WM +TIQIBL <- Z 121SNjO aMd quil| Jamo

100U0D) WYY +TIQIBL <- Z 131SNJD AMd quil| 1omo]

@d) aingn) [ewxoid €S <- Z 131SNO AMd qui| Jamo
108u0D) 3iNgny fewixoid €S <- Z 13)SN|D QMd qui| Jdmo
@id) 2INan) [ewixoid ZS <- Z 191SNJD Add qui| JamoT]
10U0D) 2INqM [ewixoid ZS <- Z 121SND Ad qui| JamoT]
@d) aingni [ewnxoid TS <- Z 121SNO AMd qui| Jamo]
j01u0D) BINgn) fewixold TS <- Z 18)SND Aid qui| 18MoT
@id) WY AIOTWIWBUI-01d <- 2 JAISNIO Adid qUiI| 1oMoT
1011U0D) W AIOJRWILRRUIO1d <- Z J31SNP A qLUl| oMo
@id) SI199 [edioulid <- Z 121N Ayid G 19mo ]

10U0D) 199 [ediduld <- Z 191SN|2 AMd qui JamoT

aMd) sa1ha0pod <- Z 121SN|2 AXd qul| 19mo7

101U0D) S31K00POd <- Z 191SNo Ald G| 19M07]

xid) Arefides reingniuad <- z J31Snjo aid qui 1Mo
10u0D) Arejides reingnilad <- Z 131sNj9 aMd qui| Jamo
aXd) sa1kolad <- Z 12)SN[d AXd quil| Jamo

101U0D) S31K0LIad <- Z 11SNIo Adid qUi| Jamo]

ad) 121SNjo Ad Od <- Z 131SNjO aMd quil| Jamo]

10.1U0D) 131SNIY AMd Od <- Z 13ISNID Adld Uil 1aMoT]

Ald) SI199 LN <- Z 191Snjd A d quil] Jamo]

10U0D) S/139 1YIN <- Z J31SNfo A¥id quil| 189m0

@d) S99 YN <- Z J31SNjd aXd quil 1amo1]

|0A1U0D) /190 YN <- Z J3ISNIO AXid G| 19M07]

aXd) siiydonnaN <- Z 131sNj2 GXd quil| Jamo

103u0D) siydonnaN <- Z 191sNjd aMd qui Jamo

@xid) Z aingn) BunoauLoo uoIydaN <- Z JAISNO AYid qui| 1aMo]
J0oau0D) Z angny Hunaauuod uoiydan <- Z J2ISNJO M qui JamoT
axd) aingm Hunosuuod uoiydan <- g 121SN|2 AXd quil| 1amo
10U0D) BINGM BUNAULD UoIYdaN <- Z J21SNJD AMd qul| JomoT
@ld) SII99 | SAIBN <- Z J31SN[O O¥id quil| 1aMo7]

10AU0D) S[I20 | BAIBN <- Z J31SN[o Aid quil| 1aMo7]

a)d) ZS TS paxi
101U0D) ZS™ TS PAXIA <- Z J31SNIO AMd | Jamo

id) Sa1ko0uoW 0j0ghT <- Z 131SNID ONd qui JamoT]

104U0D) S31K00UOL OPYAT <- Z JAISNIO A¥id quI| 1aM0T

@) SOK0UOU 1499AT <- Z JAISND Add qui| JaMoT]

10U0D) sa1koououl Y29AT <- Z 131SNjd Odd quil| Jamo

@ld) Z J31SN0 A¥ld G| 19MOT <- Z 19)SNID Adld qui| Jamo]
10U0D) Z 191SN[o Qld qUI| 19M0] <- Z J3ISNID Odd quI| JamoT]
@id) T J21SN0 Aid G| 13m0 <- Z 181SNI Al qui| Jamo
1041U0D) T 121SNO Al GUWI| IBMOT <- Z J3ISNO AMd quif JamoT]
@¥d) HOl quil| 19MoT <- Z 131SNj9 aMd gl Jamo

10U0D) HO™ G| JaMOT <- Z J3ISNO AYid Guil| 1aMo7]

@id) SI[9 pare[eRIalu| <- Z 11SNID AMid qui| JamoT]

1021U0D) S[I29 PATE[RAIBIU| <- Z JASNID A quil MO

@d) S99 1 aineww| <- Z J21snjd did quil 189m0

10U0D) S/130 | BINRWIW| <- Z J9ISNJD AMid qLl| JaMoT]

ad) 52071 <- Z J3ISN|2 did G| 19moT]

10U0D) SZOT| <- Z JBISNI2 AXd G| Jemo™]

aXd) sII82 L aAIsuodsal-N4| <- Z J21Snj9 add quil| Jamo]
10U0D) S/130 | BAISUOASI-NA| <- Z JAISNIO AXd G| 189m0
@d) SI[99 YN +YINZO <- Z J91SNjd aXid quil| J1amo]

1021U0D) SII29 YN +VINZO <- Z 181SNO Aid quil| 1aMOT

Ald) SI99 L +80D +VINZO <- Z J91SN|d AMd quil| 1Mo
10U0D) SII30 | +800 +VINZO <- Z J91SNJ Adid | JomoT
@xid) Arejides 1ejniawols <- ¢ Ja1SN|o aid qui 1amo]
101U00) Arejides TejnIaLIoS <- Z JA1SNIo Aid quil| 1amo]
aXd) T)SBIGOIGIS <- Z J3ISNIO AMd quil| 1amo]

101U0D) T ISBIGOIGIS <- Z JBISNIO Md quil 1omoT

@d) sise|qoidy LINOPUT <- Z J3ISN|d Odid G| Jamo

|0u0D) s1sk|qoiql LNOpUT <- Z JaISN|9 aXd qui| Jamo]

@ld) siselqoidy LW <- Z 4a1snjd aid quil| 1amo

101U0D) SISE|qOId LT <- Z J9ISN|D Ald Gl J9Mmo

add) sise|qouqy LT abers Aue3 <- z 181snjd aXd qui| JamoT
|jonuoD) sisejqoiqy LN abers Ae3 <- Z 11snjo gyd quij jemo
@d) 2nan paINjoAud [@ISIQ <- Z J2ISN|d Adid quill Jamo
104U0D) 9INGN) PAINJOAUOD [EISI <- Z JBISNIO AMd G| 1omoT
d) SISe|qoudy +2TI9XO <- Z 191SNjd AMd quill jamo]

|01U0D) SISLIqOIqY +ZTIOXD <- Z 191SN|9 GXd quil| Jamo]

add) sise|gouqy Buronpoid uabe|j0D <- Z 181SNjD aMd qui| 1emo
10u0D) siseiqoiqy Buronpoid uabeljod <- Z 181snjo aXd quill Jamo
a¥ld) 20@2 <- Z J31SNI> @Xd quil| 18mo

|01U0D) ZO@O <- Z 481SN|O OXd qui| Jamo

ad) TOQD <- Z Ja1sNjo AMd quil| 1amo]

101U0D) TO@D <- Z JAISNID AMd quil| 1aMmo]

a¥d) SII99 L +80D <- Z 191SNjd ANd quil| jamo]

10U0D) S|[29 L +80D <- Z 191SNjd A)d quil| Jamo]

@) WEM +£9QD <- Z 121SNjo Odid quil| 1amo]

10UOD) WYY +£9AD <- 2 121N AMd quil| 1amo]

a¥d) WYY +2HDD <- Z 11SNjd Odid quill 1amo]

104U0D) WYX +Z2HDD <- Z 181SNO aMd quil] 1amo]

@d) SI29 g <- Z J31SNj2 AMd quil| Jamo]

104U0D) S|199 g <- Z 12)SN[2 AXd quil| Jamo]

ld) e1021 BSBA BUIpUSISY <- Z J3ISNIO AMd qui| 1amo]
1041U0D) B1951 BSBA BUIpUSISY <- Z 181SNJD Ald Uil 189m0
a>d) sjouanre” A19uy <- Z 181SNjo aXd qui| jamo

ou0D) ajouaue” Alsuy <- Z 181SN|2 aXd qui| Jamo]

Ift88

Monocytes

Neutrophils

p>0.05
p<0.01

max

min

Commun. Prob.

p-value

| (a¥id) Se1koouow +ZWail <- Z J9ISNjo add quil Jomo

I (1011100) Sa1k00UOW +ZWiaIL <- Z JASNID Aid qu| 1m0

I (@d) WHM +2Wwa1) <- Z 181SNjd AN d quil| JamoT]

F (100U00) Wiyl +ZWalL <- Z 131SNjD dld quil JamoT]

F (@¥id) sBaiL <- g 181snjo aXd quill 1emo]

I (lonu00) sBai) < 2 Ja1snjo Asid qui| 1omo

I (aid) 4218njo @M quilj UYL <- Z J2ISNo aXid quilj 1amoT

L (10.1U00) J21SNo Abld quil UYL <- 2 J31SNO Aid quil| 190

I (@¥d) HOT quuil Buipusap UYL <- Z J21SNO aMd quil| Jamo]
I (101u0D) HOT quij Buipuadsap UYL <- Z 131SN|2 AXd quil| 18mo]
F (@Xd) HO qui Buipuaose oIy L <- Z 481SNjo Xd qui| 1amoT
| (108U02) HOT quiil Buipuaose YoIyL <- Z J21SNJo AXd qui JamoT]
I (@Xd) S99 L +7AD 2TUL <- Z 431SNjo aXd quil| Jamo]

| (103U0D) S|I82 1 +¥@D LTUL <- Z J3ISNI> QXd Gui| 18mo]

F (@¥d) slled L +7aD 1010843 TYL <- 2 181SN2 AMd qui 18mo
| (101U0D) SII82 1 +7QD 103983 TYL <- Z 13)SNO M quilj Jamo]
I (@d) WHM +TIQIBL <- Z J91snjd add quil| 18mo]

[ (jlo1u0D) WM +TJaiBL <- 2 J81snjo AXd quil| 1amo]

L (@¥id) aingm fewixoid €5 <- Z 191SNjo Axid qui| Jamo

|- (lonuo2) ainany frewixoid €S <- Z J21SNO AXd qui| Jamo

I (axd) aingm ewixoud zs <- z 191SNj9 AXid quilj 1amoT]

[ (lonu00) aingm fewixoid gs <-  431SNjd AXd qui Jamo

L (@¥d) ainam fewixoid TS <- Z 19)SNj Adld qui| Jomo]

I (o1nu02) aingm fewixoid TS <- Z 121SN A¥id qui| J8MoT

F (axd) Wy Aloyewiwieui-old <- Z 412)SN|9 QXd Gl 19mo

L (101U0D) Wt AlorewLLIBRUIOId <- Z 121SNID OMd G JaMmoT]
E (axd) si19o redidund <- Z 191snjd aMd qui 1amo

I (1o1100) sij2 [ediouiid <- Z 191SNo Ad quilf 1Mo

F (ad) sa1koopod <- Z 121snjd add quij Jamo]

I (l011u00) S31400p0d <- Z 131SNO Adid G| Jamo

L (@3id) Areiide reingniuad <- 2 1215njo adid quij 1Mo

| (jlou0d) Areyides rengniuad <- 2 481SNId Add Guil| 1emo

L (@¥id) Sevkouad <- z 1a1SNjo Od qui Jamor]

I (jo1u00) savhonad <- z 121SN0 AXd quwil 1Mo

I (@¥d) 4218N1> A¥id Od <- 2 421SNId Ol quii| Jamo]

I (100U0D) J31SNI2 AMd Od <- 2 131SN|2 AMd quil] 1amo]

I (@Xd) S99 LYIN <- 2 131SNjd QMd quil| 1amo

[ (100U02) S[199 L)IN <- Z J21SN|2 Ald quilj 1amoT]

I (@d) Sl182 N <- Z 131SNj> AMd qui 1amoT

| (l011u02) 5189 3N <- Z 101SNP Aid i Jamo

| (101u00) siudonnan <- z 121510 G3id quil Jamo

I (@id) Z 2Ingm Bupoauuod uoiydaN <- z J3ISNIO AXd qui JamoT

|- (lonuo9) z aingn bunaauuod uosydaN <- Z 131SND gMd qui| Jamo
I (@¥id) ainam Bunoauuod uoiydaN <- z J31SNI0 AXid qui| 1Mo

I (jonu02) aingm Bunoauuo UoiydaN <- Z JB1SNIP Aid quil| 19M0]

[ (@¥1d) si120 L aneN <- Z 121snjo QMd quil 1amo]

I (101u0D) S92 1 @AfeN <- Z J31SNID AXd quu JamoT]

| (@¥1d) 2SS PaxIN <- Z 121snjo Qid quilf Jamo

| (1o1U0D) 2S™ TS PaXIN <- 2 J81SNjd O3id quij 1amo

L (aYd) seikoouow 09947 <- Z 121SN|2 gMd quil| 12MmoT
| (1011u00) sako0uoL 0YAT <- Z Ja1SNI Old QU JaM0T
| (ay1d) Serkoouow 1409AT <- Z 11SN|D Add quil Jamo
L (Jo1u0D) sa1koouow 1Y99AT <- Z J31SNJD aMd qui| JamoT

I (a¥d) Z 1918Nj0 @Md qui| 1m0 <- Z J31SNID Adid quilj 1amoT

| (10nU0D) Z 121SNI2 GMd quii 18MOT <- Z J8ISN|2 aMd quil| 13m0
| (@d) T 1818Nj0 QX d quill 18mo <- Z 181SNjo AXd quill 1amo]

I (101U02) T J21SN[0 Oid quiI| 18MOT <- Z J2ISNE Ald quil| 190
I (@Md) HO duil| 12moT <- Z J31SNjo AMd qui| JamoT]

I (100U02) HOT qui Jamo <- Z 121SNID Ad qui JamoT]

E (ad) sl192 parejeasaju] <- Z J21snjo Add quil| 1amo

| (101u0D) S99 pareleoaIu| <- Z JB1SNI Ald Uil 19M0

I (@d) sife0 L ainjeww] <- Z Ja1SNjd aid qui J8mo

I (JlonuoD) sjjeo 1 aineww| <- Z 121sNjd ld qui| Jamo

F (@¥d) 520711 <- 2 131SNj2 @Md g 1amo]

| (1o0u00) 52071 <- Z 191SNjd Aid quill 1amo]

L (@¥d) Si120 L anisuodsal-N| <- Z 191snjo A qui| Jamo

I (jonu02) S99 1 ansuodsai-N4| <- z 121SN[D Ad qui JamoT]

I (@Xd) Sl199 YN +VINZD <- Z 421SNjd Oid quilj 1amoT

I (103U0D) SII82 YN +VINZD <- Z J81SNjd Ad quil| 18moT]

[ (@d) slI92 L +800 +YWZO <- Z J31SN|O aMd qui| 1omo

[ (100U0D) SI199 1 +8AD +VWZO <- Z J91SN0 aid qui| 1amo]

b (ad) Arejided rejniawolo <- Z Ja1snjo adid qui Jamo-

|- (lonu02) Asejided Jejniawolo <- Z 431SNJo aXd il Jamo-

| (@d) T1seIg01q1d <- Z 121sNjD add g
| (jo1u00) T 1521901014 <- Z J31SNPP AXd G
- (@id) siseigoiay LWOpUS <- Z Je1snio add quill 1amo

| (1onu00) siseiqoIqy 1Wopua <- Z 12)sND AXd qui JamoT
F (@id) siseigoiqy LW3 <- 2 J31SNp Qxid qui Jomo ]

L (1Ionu0D) siselgoiqy LINT <- 2 131SNI2 AXd quii| Jamo]

Fibroblasts

I (@d) ainan painjoAuod [elsig <- Z 4e1SNjd aid quill Jamo

I (lonuod) a|ngm painjoAuod [eIsig <- Z 181SN|d add g 1amoT]

F (axd) sisejqoiqy Bupnpoid uabeljod <- Z J81Snjo add quil| Jamo
| (lonuod) sisejqoiqy Buionpoud usbelod <- Z 181SNjd aXd quil| Jamo
I (@1d) 20@9 <- 2 1215Nj> Adid quuy Jamo

[ (101u00) 20@? <- Z 421SNP Ald quil oMo

I (@id) S99 1 +8Q0D <- 2 191SNj0 Aid quil| 1amo]

[ (]ou0D) SJI90 L +80D <- Z JASNIO @Y quil] JamoT

[ (@id) WaY +£90D <- Z 121SNI0 Qdid G| 19Mmo

I (lo1U00) WM +€900 <- Z J21SNj> A)d qui| Jamo]

I (@d) WYY +240D <- Z 121snjd ad quil] JamoT]

[ (101U00) WM +200 <- Z 421SNjd AXid quil Jamo]

[ (@Id) S99 g <- Z 191SNj9 aYid quilf Jamo

I (01u02) sl180 g <- Z J21SNP Aid qui| JaMmo

L (ald) e1081 BSRA BUIPUSISY <- Z JB1SNO Ald qUiI| 19M0T

|- (lo1u0D) 1931 BSEA HUIpUaISY <- Z J18)SN|D QMd G| J1dMOT]

I (@3id) alouaue Aisuy <- Z J31SN[D Ad quil Jamo

I (lonuoD) sjouape” Alsuy <- Z 131SNjo OMd qul JamoT

Sppl - Cd44

Sppl - (Itga5+itgb1) 4
Sppl - (Itga8+ltgb1) 4
Sppl - (Itga9+itgb1) §
Sppl - (ltgad+itgbl) 4
Sppl - (Itgav+itgh6) 4
Sppl - (Itgav+itgb5)
Sppl - (Itgav+itgb1)



Is

& .
8 o 2 g
S S & g 3 a
2 - 5 b c
2 = = 3 a a 3
2 m g E H EZ ]
2 Smme  omm P03 m
& o a N o
L (@ld) serhoouow +zwail <- Z JaISNjo Axid qui| Jamo ®
o F (asid) sevkoouow +zwall <- Z J21SNjd adid quif jamo
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx - (101u0D) S21A20UOW +ZWaIL <- Z J3ISNID AMd quil| Jamo] |- (lonuoo) sakoouow +zwall <- Z 121SNjd aXd quij Jamo
- (@>1d) WX +2waiL <- 2 43S0 Xld Guil| 1Mo [3 [ ) - (@XId) WYX +ZWa1L <- Z JaIsnio a¥id quwi| 1amoT
\\\\\\\\ e e S r E::womw,zmv_ +ZWaIL <- Z I3SN|D aMd quilj 1amoT - [ ) [} [} (] [ (lonuoD) WM +2WalL <- Z 121SN|d Md Gl 19moT]
L(a@Md) sBaiL <- z4a1snpp @Md quptlamo T Tm T m T T T T ® T TTTe I (@d) sbail <- g Ja1snjo aMd quij Jamo
““““““““““““““““““““ F (jonuod) sBail <- Z Jaisnjo axd qui| 1amo ° L (lonu00) sBail <- Z JA1SN|d add qui 1amo ]
F(@sid) 191snio adid quii UYL <- Z 43S aYid quigsemot | T T T g T T F (@d) 421SN12 Xd quill UYL <- Z 181SNjO Aid quil| 13m0
“““““““““ e e  r ,EEWQ 118N mxn quill UYL <- Z 491snjo @Xd quill 1amo] [ [ E Ma:__%uv 128N mxu quIj Uiy L <- Z 131SND aid
L (@¥d) HOT quiy Buipuaosap Uiyl <- Z J31SNjo aMd quil| Jamo [) L (@¥d) HOT quiy Buipuaasap Uiy L <- Z 13)SNj9 Ald quil| 1amo]
\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\ [ (100u02) HOT quill BuIPUBISEP UIYL <- Z 131SNID aMd quill Jamo] . ® ___________ (onuoo) HO qui Buipuadsap ulyL <- Z J2ISNjO OXd quil JamoT
[] () F (@>ld) HOT quuil Buipuaase 3oL <- Z 191SNjO aMd qui| Jamo] [ [ ] [ F (@>ld) HO1 quiil Buipudse YIYL <- Z 131SNI9 ad quilf 1amoT
® ® F (jonuo2) HOT quij Buipusose YoIyL <- Z J21Snjd ad qui JamoT] [ ] [ ] - (10nu02) HO quill Bulpudse YOIy L <- Z 131SN[O AMd i 1oMmo]
b (@dd) slieo L +7aD LTUL <- Z Ja1snjo aXd quil| 1emo - (@id) S99 L +¥AD ZTUL <- Z 421SNj0 ANd quil| 1amo]
“““““““““““““““““““ F (100u0D) S1199 L +7QD LTUL <- Z J21SN0 Qld quil| 1m0 r Mﬁ.u:mvmmu:mu LoD ST e e e
o @ | (@id) SII90 L +70D 10103443 TYL <- Z 43ISO AXid quuilf 1m0 F (@d) S99 1 +¥@D 10108Yy3 TUL <- Z J2ISN|O Qdid quil| 1amoT

- (jonu0D) S99 L +7AD 101983 TUL <- Z J2ISNID Add dui| Jemo]
F (@Xd) WeX +TIQIBL <- Z 491SNjo GXd quil| JamoT]
F (jlonuo2) WM +T4aiBL <- 2 J81snjo AXd quil| 1amo]

“““““““ ® ¢ _t(onuoo)syeo L +7@D 101083 TUL <- Z 12ISNO Odid quil| 19mo
F (@1d) Wa +TIqyBL <- Z 4e1SNjo @id quu| 1amoT]

wwwwwwwwwwwww ® @ _ |- (10nu0D) Wy +TIGIBL <- Z J3ISNIO Adid quil| 1omo] F (@d) aingn rewixoud €S <- z 1218N)0 WI| 19MO’
I (@id) aingni fewixold €S <- 2 J3ISNI> Qi quil oMo [ (onitbo) Sina [ewioid 56 o- 2 11 Gl il 1o
F (lonuod) aingn fewixoid €5 <- Z 181SNjO ANd quil| Jamo] L (aid) aingm ewixoud zs <- Z 481SND AXd qui| 1m0
[ ] k- (@xd) ainam rewixoid gs <- Z J21sNjo AXd quil| 1amo f (lonuo2) sinam fewixoid zs <- Z 181SN9 AMd qui| 18mo
“““““““““““““ ® ________________ t(onuod)engn rewxoid gs <- z J21Snjp a¥id quil Jamo] L (@d) ainam [ewixoid TS <- Z 121SNjo AMd G| 19Mo7]
L (@ld) aingm ewxoid TS <- Z 191SNj Axid quij 19mo L (jonuoo) aingm fewixoid TS <- Z 191sNjo Qid quil 19mo]

L (@3d) Wil AJOTeWWE|jUI-01d <- 2 J31SNJ Adid quil| JamoT
[ (j0nu0D) Wty AlorewLepuI0Id <- Z J21SNID Add QUi JamoT
k (@yd) si19o [edidund <- Z 191sNj2 aMd qui| Jamo

L (l0nu02) sj12 [edidULd <- Z 121SN[o Ald i 1m0

L (ayid) Se1k00pod <- z 11sNjd Add aull JomoT

[ (onuoo) se1koopod <- z Ja1snio Aid quil 1amo]

I (@d) Arejpded reingniuad <- Z J21SNjo Md qui 1amoT

F (jonuod) Areyides rejngniued <- g 421snid Add quil| 1amo]
F (a¥d) sakouad <- 2 181sNjd axid quilf 1emo

L (lonu0o) saikonad <- z 191sNjo Qsid qui| oMo

F (aid) 4218Nj0 AMd Od <- Z 131SNjO AMd quuil| JamoT

F (101U0D) 131SNP AId Od <- Z 431SNID Ad qui JamoT

F (@d) SlI92 LN <- Z 491Snjo Aid quilf Jamo]

|- (lonuoD) s|199 LYN <- g 121SNjd OMd quii| 1amo

lonuo) angn) fewixoid TS <- Z 131SNIO AMd quil| Jomo]

L (a3d) Wy Alorewurejui-old <- g Ja1sNjd aid quil| 1amo]

““““ e F (1011u00) W3t AlorewuureuI-oid <- Z J21SNP Q¥id Ul 13m0
“““““““““““““ L (axid) sije2 fedioutid <- Z 121Snjo @i A J2mo

|0AU0D) §182 [edioUlid <- Z JISNd Ad quilf 13m0

add) SaMka0pod <- Z J12ISN|2 adMd qui| 12Mmo

I (lonuoD) s@1h00pod <- Z 181SN|O Adld quil| Jamo]

L (@id) Arejdes reinamuad <- z Ja1snjo asid quij 1amo

j0nuoD) Arejides renaniiad <- z JAISNId AXd qui JamoT

Qid) Sa1kolIBd <- Z J21SNP Aid quilf 18Mo

F (j011u00) sawkoniad <- z Ja1snio @sid quil Jamo]

[ ] [ ) L (asid) 121sN1d asid Od <- 2 421N Adid quil| Jamo

[ ] [ ] I (jonuoD) 121SNI2 AMd Od <- Z 421SNJ0 AMd qui Jamo]

Neutroph

Monocytes

Lower limb PKD cluster 2
Injured /ft88

Fibroblasts

Supplemental figure 10

%)
@ | (@id) S[[90 13N <- Z Jaisnjo adid quil Jemo] < (@) S[[22 N <- 2 J21snfo aMd quill 1amo1]
\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\ F (jonuoD) slI22 LYIN <- Z 131SNfo add quil| 1amo Ql £ (j0u0D) SJ|22 N <- Z 181SNjd AMd qui| 18mo
@ | (@id) SI[e9 %N <- Z J2Isnjo @did quil| Jamo1] Y= ] (@¥id) sydonnan <- Z 121N axid qui 1amo
£ (101u00) 8129 3IN <- Z J81SNP AN G Jomo] — = (jonu02) siydonnaN <- z J21SND Avid qui Jomo]
aid) siydonnaN <- z J31Sn Adid qui Jamo X~ 5 F (@d) 2 2Inam Bundeuuos uoiydan <- Z 121Sno add quil 12mo]
jonuoD) sjydonnan <- Z Ja1SN adid qui| Jamo] [} F (jlonuod) g aingm Buposuuos uoiydaN <- Z J81SNj2 aXd G| 1amo
F (add) Z ainam Bunoauuod uolydaN <- Z J21sNjd add quil| Jamo d =z - (@d) aingm Bunosuuod uoiydaN <- Z J21SNjd AXd quil Jamo]
““““““““““““ ® @  [(onuoo)zangm bunosuuod uolydan <- z 1snio Qi auil jomo X I l04u02) 3Ingm Bupoauuo uoIdaN <- 2 1SN AXId qull 19MOT
° L (@id) ainam Bunoauuoo uoydeN <- z J31SNIo AXd qui JamoT » [ (@id) S/182 L AN < Z 131Snjd Qdid duill Jomo
“““““““““““““ e e M,Q_._oe 2Ingni BunoauLod UoiydaN <- Z JaISNId Adid quil Jamo] P o r Mmu%wwmm@ o e e ey
F (@d) S1}20 L 3A1eN <- Z 431SN|D Q¥id qui| JomoT - [ = .
 (1011U0D) ZS™ TS PaXI <- Z J2ISnjo AMd quil| 1amo’]
““““““““““““““““““““““  (01U0) 51193 L SN <- Z 121SNd Adicl dull 1m0’ < (@id) Sa1k00UOW 0jI9AT <- Z 11SN|D Aid LIl 1aMOT
b (@ld) 2S7TS PoxI <- Z 121snjo Qdid quil] 1omo [&] (
= 101U0D) S31A20UOW 0J99AT <- Z J31SN|D OMd quil| J8Mmo
- (100u0D) 2§ TS PaXIW <- Z 121SNID QXd qui| Jamo1] = o (@id) S31K90U0W 1Y99AT <- 2 131SNIY AXId AWl 19MOT
14 [J @ | (@id) sa1h00u0W 0]99KT <- Z 43ISO A3id quill 1am0T € c (j0NU0D) $31A00UOW I409AT <- Z J2ISNIO OMd Wil JaMO]
wwwwwwwwww @ @ o @ [(onuod)sakoouow 0pghT <-z JA1SNio add quil 1omo 8 (@] ® ® [ ] I (a¥d)  181snjo aMd quiij 1amo <- Z 181SNj9 add quil| 1amo ]
@ | (@id) saikoouow 19T <- 2 431SNIO Xid qui| 19moT] S F (Jonuod) z 431SNjo Oid quill 19MOT <- Z 43ISO AXid Guilf 19mo]
[ @ | (jonuod) saikoouow 1y29AT <- Z Ja1SN|o Add quil| Jamo X \\\\\\\\\\\\\\\\\\\ L (@>d) T 421snj0 AMd quif JamoT <- Z 19)SNj9 aXd quil| 1amo
[] [} [] L (@d) z 481sNj0 AMd quil| 1amoT <- Z J81SNjo adid quil| Jamo [ ] [] [ ) F (jonuod) T 421SNId AXd quill 18MoT <- Z J21SNo AXd qui| 1amo]
““““““““““ ® O _® | (onuod)zieisnp axd quilJamoT <- g 181Snjd aMd quill semo a [ [ I (@Xd) HOT quil| 1amo <- Z J31SNj2 aMd qul| 1amo
k- (@sid) T 491sNj0 AXd quill 1m0 <- Z 191SNj9 aMd quil] 1amo DI \\\\\\\\\\\\\\\\\\\\\\\\\\ F (1013U0D) HOT quiI| 1BMOT <- Z JBISNID Aid quul| Jamo]
““““““““““““ e - ,ozzwou T 421SNIO Qid qUiI| 18M0T <- Z 191SNIO @M qui| 1omo] “ " r Mn_xn: w,v_E Paje[ealalu] <- 2 J)SNId add quil Jamoy
[ (@vid) HOT quil 1amon <- Z J31sni axid qui 13m0  (101u00) S[122 parerealelul <- Z J21SNP A¥id Wil JaMoT
““““““““““““““““““““““ [ (104U0D) HOT AUl 19MOT < Z 91SNO AYid Ll 19MOT] [ [ (@id) 90 L aamew <- 2 s21snio Qid G 1m0
® [ (@iq) siieo pareieosay <- z saisnp ayid qui Jomo e - (j00u0D) S99 | IMeww| <- Z J3ISNIo Xid qui JamoT]
® L (jonuoD) sj120 parefeaisiul <- z Ja1SN|R Add quil| Jamo I (@) S0 <- 2 421SNjo Qi quill 1m0

F (1onu02) SZO7TI <- Z 481N Aid quil| 1amo]

® @ | (@id) slie0 L aimewiw) <- Z IS @3d Al J8mo e
° ® | (0nuoo) sieo 1 amewi < z 121snjo adid quw 1emo] ® | (a¥id) sl190 1 anisuodsal-N4| <- Z 191N aXd quil| 19mo
° [- (lonuod) sjjao | anisuodsal-N4| <- Z 121sNjd aXd gl 1amo-
@ | (@id) 52071 < 2 43ISNO X quil| Mo (@>id) siieo
[ ] @ | (jonuod) szo1l <- 2 191SN2 QX qui Jemo @ - (aMd) SIIeo YN +VINZD <- 2 481SN[0 OMd quil| 1amo]
“““““““““““““““““ 2= - (1o1nU0D) S[189 YN +VINZO <- Z J81Snjd Oid quui] Jamo1
[ ] @ | (@¥d) s|I90 L anisuodsal-Ndl <- 2 J21SN Ovid quijsemol  TTT T oo ooo oo ooo oo oo oo k (@d) S92 L +80D +VINZO <- Z 181SNjd aMd qui| jamo
“““““““““““““““““““ @ _ | (lonu02) sij29 1 anisuodsal-N| <- Z 191Snjo @did . L(1onuoD) s|ed L +80D +VINZO < Z JAISNIO Odid quil MO
® @ | (ad) SII29 YN +VINZO <- Z Ja1Snjp O¥d quil Jamo] ® o ® F (avd) Arejides rejniawols <- z Ja1Snjo aMd quil JamoT
wwwwwwwwwww ® __________r(oquod)sii2o 3N +VINZO < 2 JAISNIO Odid quill 1Mo [] [] [ [- (lonuoD) Arejjided rejniawol9 <- z J21sNp adid quil| Jamo]
® I (@d) S99 L +80D +VINZD <- Z J2ISNId QMd quil| 1omoT [ ] (@) T1sIG0IGI <- Z 121SNJD OMd qui| Jamo]
- (100u0D) S99 1 +8AD +VIZ9 <- Z JaISNfo Oid qui 1amoT] e o (1o1u0D) TISBIGOIGH <- Z 11SNID QMid qu| Jamo]
L (asid) Arejndes rejniswol <- Z J81snjo adid qui 1emo (/)] [] [) (axd) siselqoiqy LWOPUT <- Z J3ISNId Add quil| Jamo]
L (jonu0D) Areljictes reniswiols <- Z 181SNjd Aid quil 1Mo - e o (10nU0D) SISBIqOIGY LINOPUS <- Z 13ISNIO QMd qWi| 1oMmoT
® ® | (@>1d) T 1sR1901014 <- Z J21SNPP O)Id G| JaMmoT 2} (@) sise|qoIqy NS <- 2 J31Sno Abid quil| 1amo]
| ® L (lonuoD) T1se|q01qIS <- Z 181SND AMd | JamoT nld (Jonuoo) sIseldoIqy LNT <- 2 JAISnId Qbid Guil 1amo’)
. - [ (1) 1510010 LoD < 2 1195 s ] 55807 e (@did) SIse|qoiqy LINT abels Alies <- Z 121SNjo Ald il 19mo
e . N e B S S e} (jonu0) SIse|qoIqy LIS 2Be1S AlIeT <- Z 191SN[o Odd Ul 1aM0']
B s R W F [ (1) 150100108 LA < 2 19950 Qi L 10 & (@id) 2indm PaIN[oAUOD [eISIA <- Z JAISNIO ASid Wil oMo
| (0nu0o) siseiqoiay LT <- Z Ja1snio aid quil Jamo o) Mmu%wﬂ_mmﬂ %Mﬁﬂxﬁw _w _m mﬂ, oN mwwj_%somm a,,_k: Jamo
- 3ngn; =} - e N
@sid) 3INAN} PIINIOAUOD [e1Si <- Z JISNId Adid qui| 1amo iC (j01U0D) SISEIqOIqY +ZTIPXD <- Z 191SNS Odid G| 18MO']

- (101u0D) 2INgN) PANIOALOD [ISIA <- Z J3ISNIO AXd G| 1m0

“““““““““““““““““““““ () (@sid) siseiqoiqy Buronpoid uabeljod <- Z 11SNi Adid quij 1amo]
® 5 n%._n_w mwmm,mmaﬂ_u_ mc_m:uoa c_wmmmou <- Z121SNjo QMd quuij jamo’ [ (jonuoD) sisejqoiqy Bupnpoid usbe|j0] <- Z J81SN|d AXd qui| Jamo
® | (0nu0o) sisejqoiqy Buonpoid usbelod <- Z Ja1snd aid quil 1amo © 8 | (Qld) 200> < Z 191SNP did qUil 18M0]
@ ® | (@id)2ogo<-zasmp @d quiiemol |y e F (101U00) 22a0 <- Z 121SNP Aid Gl 1Mo
F (101u00) 0@ <- Z 121SNj Aid Il JamoT F (@4d) 722 <- Z 121SNj Aid quil 1m0
® @ [(@id)sioL+8ad<-zaasnp ayd quyemor | o ® ® @ [ (10nuod) 10ad <- Z J21snp Aid duil 1amo
““““ . R 2 ,oz__%ov SI199 L +8QD <- 2 431SNId Axid quil 19moT] [] .Maxn: w,v_mo:mou <- Z 1310 Oid Wil 1Mo
F (@id) W +£909 <- Z J2IsNfo add qui| 12mo] )  (Jonu0D) S99 L +8AD <- Z 13)SNID AMd quil JamoT
® I (101U00) W +£900 <- Z 191SNId Adid Uil 19Mmo1] [ . [ 2]  (@d) W +£909 <- 2 Ja1SNIo aMd quill Jemo]
® [ b (@id) WM +2800 <- z Jawsnp axd quisamo | e o e e I (j00U0D) WX +£900 <- Z J3ISNIo Od qui JamoT]
““““ @ O o o [ (1onuod) Ny +zHID <- Z JaIsnpo adid quill JamoT ® [] @ | (adid) WM +2d00 <- Z 191SNjd O3id quif jamo
L(aMd) slieo g <- z Jaisnp ayid quipsemor Lo o O e e e F (101U0D) WYY +2H0D <- Z J81SNjd Ad quil| JamoT]
F (lonuoD) sjje0 g <- Z 121SNd AMd qui| 1emo E (asid) sl190 g <- Z 191snjo aXd quil| Jamo
L (a¥d) ewai esea Bulpuadsy <- Z JAISNd aMd quijsemol e [ (lonuo9) sifd 8 <- Z J3ISNI> Qi dui| Jemo
““““““““““““““““““““““ F (101u00) 1081 ESEA BUIPUBISY <- Z 181SNIO AMd GUI| 18M0] [ (@) er0ai esea m;%cwomq S 2 J91SMD Ad quil Jamo)
F(@dd) sjousue™Aisuy <- Z JAISND @Md quif JamoT oo [ ﬁu.%w,vomwmkmmmw\.,:huc%_umm.M:M mﬁﬂ:ﬁ m_w\ﬂoﬂE et
T T T T T T T F (l00u00) SjoLBLE™ Ay <- 2 J31snio Qi dull 1amoT |- (lonuo)) sjouaue” A1auy <- Z 18)SN|9 OMd | J3mo
Py Py Py by by Py A r r r r r r r
2 2 2 8 8 2 3 I 9 9 g9 © © I I
2 2 2 = = 2 o k= k= g g g g g -3
3 kS I I I I 1 2 2 =2 2 2 2 2 o
@ 5 3 L L L 3 3 3 3 I I I :
3 ? 3 i F g o [T T S S S L
g 2 g 2 & g & E§ £ ¢ : 5§ 8 E =
< S S =4 = = & 2 2 2 2 2 2 2 4
; ; ; T ; T £ & &£ &£ £ & & g
. . . . . . T ; ; : 0 v ;
) =) = = = = T ]
& & & & & & B & & & & & & &
12 12 12 12 12 12 "



Lower limb PKD cluster 2

Supplemental figure 11
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Lower limb PKD cluster 2 -> Fibroblast 1 (Control)

Lower limb PKD cluster 2 -> Fibroblast 1 (PKD)
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Lower limb PKD cluster 2 -> Glomerular capillary (Control) 4
Lower limb PKD cluster 2 -> Glomerular capillary (PKD) 4

Lower limb PKD cluster 2 -> GZMA+ CD8+ T cells (Control)
Lower limb PKD cluster 2 -> GZMA+ CD8+ T cells (PKD) 4
Lower limb PKD cluster 2 -> GZMA+ NK cells (Control)

Lower limb PKD cluster 2 -> GZMA+ NK cells (PKD)

Lower limb PKD cluster 2 -> IFN-responsive T cells (Control) 4
Lower limb PKD cluster 2 -> IFN-responsive T cells (PKD)
Lower limb PKD cluster 2 -> ILC2s (Control) 4

Lower limb PKD cluster 2 -> ILC2s (PKD)

Lower limb PKD cluster 2 -> Immature T cells (Control) 4

Lower limb PKD cluster 2 -> Immature T cells (PKD)

Lower limb PKD cluster 2 -> Intercalated cells (Control) 4

Lower limb PKD cluster 2 -> Intercalated cells (PKD) 4

Lower limb PKD cluster 2 -> Lower limb LOH (Control) 4

Lower limb PKD cluster 2 -> Lower limb LOH (PKD)

Lower limb PKD cluster 2 -> Lower limb PKD cluster 1 (Control) 4
Lower limb PKD cluster 2 -> Lower limb PKD cluster 1 (PKD)
Lower limb PKD cluster 2 -> Lower limb PKD cluster 2 (Control) 4
Lower limb PKD cluster 2 -> Lower limb PKD cluster 2 (PKD)

Lower limb PKD cluster 2 -> Ly6chi monocytes (Control)

Lower limb PKD cluster 2 -> Ly6chi monocytes (PKD)

Lower limb PKD cluster 2 -> Ly6clo monocytes (Control)

Lower limb PKD cluster 2 -> Ly6clo monocytes (PKD)

Lower limb PKD cluster 2 -> Mixed S1_S2 (Control) q

Lower limb PKD cluster 2 -> Mixed S1_S2 (PKD)

Lower limb PKD cluster 2 -> Naive T cells (Control)

Lower limb PKD cluster 2 -> Naive T cells (PKD) 4

Lower limb PKD cluster 2 -> Nephron connecting tubule (Control) 4
Lower limb PKD cluster 2 -> Nephron connecting tubule (PKD)
Lower limb PKD cluster 2 -> Nephron connecting tubule 2 (Control) 4
Lower limb PKD cluster 2 -> Nephron connecting tubule 2 (PKD) 4

Lower limb PKD cluster 2 -> Neutrophils (Control)

Lower limb PKD cluster 2 -> Neutrophils (PKD)

Lower limb PKD cluster 2 -> NK cells (Control) 4

Lower limb PKD cluster 2 -> NK cells (PKD) 4

Lower limb PKD cluster 2 -> NKT cells (Control) 4

Lower limb PKD cluster 2 -> NKT cells (PKD)

Lower limb PKD cluster 2 -> PC PKD cluster (Control) 4

Lower limb PKD cluster 2 -> PC PKD cluster (PKD)

Lower limb PKD cluster 2 -> Pericytes (Control) 4

Lower limb PKD cluster 2 -> Pericytes (PKD) -

Lower limb PKD cluster 2 -> Peritubular capillary (Control) 4
Lower limb PKD cluster 2 -> Peritubular capillary (PKD) 4
Lower limb PKD cluster 2 -> Podocytes (Control) 4

Lower limb PKD cluster 2 -> Podocytes (PKD)

Lower limb PKD cluster 2 -> Principal celis (Control)

Lower limb PKD cluster 2 -> Principal cells (PKD) 4

Lower limb PKD cluster 2 -> Pro-inflammatory KRM (Control)
Lower limb PKD cluster 2 -> Pro-inflammatory KRM (PKD) 4
Lower limb PKD cluster 2 -> S1 proximal tubule (Control) 4
Lower limb PKD cluster 2 -> S1 proximal tubule (PKD) 4

Lower limb PKD cluster 2 -> S2 proximal tubule (Control) 4
Lower limb PKD cluster 2 -> S2 proximal tubule (PKD)

Lower limb PKD cluster 2 -> S3 proximal tubule (Control)
Lower limb PKD cluster 2 -> S3 proximal tubule (PKD)

Lower limb PKD cluster 2 -> Tgfbr1+ KRM (Control) 4

Lower limb PKD cluster 2 -> Tgfbr1+ KRM (PKD) q

Lower limb PKD cluster 2 -> Th1 Effector CD4+ T cells (Control)
Lower limb PKD cluster 2 -> Th1 Effector CD4+ T cells (PKD) 4
Lower limb PKD cluster 2 -> Th17 CD4+ T cells (Control) 4
Lower limb PKD cluster 2 -> Th17 CD4+ T cells (PKD) 4

Lower limb PKD cluster 2 -> Thick ascending limb LOH (Control) 4
Lower limb PKD cluster 2 -> Thick ascending limb LOH (PKD)
Lower limb PKD cluster 2 -> Thin descending limb LOH (Control) 4
Lower limb PKD cluster 2 -> Thin descending limb LOH (PKD) 4
Lower limb PKD cluster 2 -> Thin limb PKD cluster (Control) 4
Lower limb PKD cluster 2 -> Thin limb PKD cluster (PKD) 4
Lower limb PKD cluster 2 -> Tregs (Control) 4

Lower limb PKD cluster 2 -> Tregs (PKD)

Lower limb PKD cluster 2 -> Trem2+ KRM (Control) 4

Lower limb PKD cluster 2 -> Trem2+ KRM (PKD) 4

Lower limb PKD cluster 2 -> Trem2+ monocytes (Control) 4
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Data and codes available
A for download
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Supplemental Methods

Mouse models used for scRNAseq data:

1ft88: Seven to nine-week-old female C57BL/6J CAGGCre"R™? [ft88/) mice received a single
intraperitoneal (IP) injection of tamoxifen at 6 mg/40g body weight for 3 consecutive days, as
previously done by our lab(1, 2). CAGGCreR™? [ft88" mice were harvested ~6-7 months post
tamoxifen induction and kidneys isolated for scRNAseq as described below. As scRNAseq is a
discovery-based approach and not meant for rigid quantitative analysis, sScRNAseq experiments

were done on N=2 mice per group (2 control, 2 cystic; all female). Raw data are available in

GEO (GSE193528) (1).

Pkd?2: Seven to nine-week-old male and female C57BL/6J CAGGCre"R? Pkd2"/ mice received a
single intraperitoneal (IP) injection of tamoxifen at 6 mg/40g body weight for 3 consecutive
days. CAGGCrefR? Pkd2"/ mice were harvested ~4-5 months post tamoxifen induction and
kidneys isolated for scRNAseq as described below. scRNAseq experiments were done on N=2

mice per group (2 control, 2 cystic; all female). Raw data are available in GEO (GSE297737).

Injured Ifi88: Seven to nine-week-old male and female C57BL/6J CAGGCrefR™? [f188" mice
received a single intraperitoneal (IP) injection of tamoxifen at 6 mg/40g body weight for 3
consecutive days. Three weeks post tamoxifen injection, mice were subjected to 30 minutes of
sham surgery or unilateral ischemia reperfusion injury as described in our previous manuscript
that generated the scRNAseq data(1). scRNAseq experiments were done on N=2 mice per group

(2 control injured, 2 cystic sham operated, 2 cystic injured; all female). Raw data are available

in GEO (GSE193528) (1).
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Pax8 teto Pkdl”/: Pax8 mice received doxycycline from P27 to P56 followed by harvest of

kidneys at P66, P100, P130 as described(3). scRNAseq experiments were done on N=2-3 mice
per group (P66: 2 control, 2 cystic; P100: 3 control, 3 cystic; P130: 3 control, 3 cystic; all

male). Raw scRNAseq data was obtained from GEO (GSE268494) (3).

Pkhd1¢ Pkdl”’: Kidneys were harvested at P7, P14, P21 as previously described(4). scRNAseq

experiments were done on 2-3 mice per group (male and female mix). Cellranger outputs were

obtained from originating authors. No GEO data is available for these samples.

PkdIRORC: Control (PkdIR“"7T) and cystic (PkdIR“RC) kidneys were harvested at one year of age
and processed for scRNAseq as described below. scRNAseq experiments were done on N=2-3
mice per group (2 control, 3 cystic; IM control, 1 F control; 1M cystic, 2F cystic). Raw data are
available in GEO (GSE298379). Pkd1?“RC mice were a kind gift from Dr. Peter Harris (Mayo

Clinic, Rochester MN).

Sample prep for single cell RNA sequencing: For in house scRNAseq experiments (PkdIR“/RC,
Pkd?2), kidneys were minced and digested in Iml of 2.5 mg/ml type II collagenase (Worthington,
cat No; LS004176), 7.5 mg/ml B. licheniformis cold activated protease (Creative enzymes, Cat
no: NATE-0633), and 125 U/ml DNase (Sigma-Aldrich, Cat no: D5025) in D-PBS for ~45
minutes at 12C as previously described(1). After digestion, kidney tissue was passed through
individual 70-um cell-strainers yielding single-cell suspensions. Cells were centrifuged at 300 X
g for 5 minutes at 4°C, resuspended in ACK red blood cell lysis buffer, and incubated at 37°C for
5 minutes. After 5 minutes, 10 ml RPMI was added to each tube, cells were spun for 5 minutes at

4C, and cells were resuspended in 0.04% BSA with FC blocking solution (1:200, BioXcell;
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catalog #: BE0307) for 30 minutes on ice. After blocking, cells were spun and incubated with the
following antibodies in 0.04% BSA for 30 minutes: PE rat anti-mouse CD45 (catalog no. 12—
0451, 30-F11; eBioscience), and Fixable Aqua Dead Cell Stain (catalog no. L34957;
Invitrogen). Stained cells were then washed with 0.04% BSA and resuspended in 0.04% BSA for
sorting. We sorted ~25,000 live, CD45+ or CD45- cells into individual BSA coated tubes. Cells
were counted and approximately 5,000 cells from each group were combined into a single tube

followed by performing bead emulsion and 10X genomics as described below.

10X genomics: 10x Chromium single cell libraries were prepared according to the standard
protocol outlined in the manual. Briefly, sorted single cell suspension, 10x barcoded gel beads,
and oil were loaded into Chromium™ Single Cell Chip G to capture single cells in nanoliter-scale
oil droplets by Chromium™ Controller and to generate Gel Bead-In-EMulsions (GEMs). We used
“Chromium™ Single Cell 3' GEM, Library & Gel Bead Kit v3.1” and chip G for these
experiments. Full length cDNA libraries were prepared by incubation of GEMs in a thermocycler
machine. GEMs containing cDNAs were broken and all single cell cDNA libraries were pooled
together, cleaned using DynaBeads MyOne™ Silane beads (Fisher PN 37002D), and pre-
amplified by PCR to generate sufficient mass for sequencing library construction. Sequencing
libraries were constructed by following the steps: cDNA fragmentation, end repair & A-tailing,
size selection by SPRIselect beads (Beckman Coulter, PN B23318), adaptor ligation, sample index
PCR amplification, and a repeat of SPRIselect beads size selection. The final constructed single
cell libraries were sequenced by Illumina Nextseq2000 machine with total reads per cell targeted

for a minimum of 25,000.
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Single cell sequencing data processing: The 10X Genomics Cellranger software (version 7.1.0),
‘mkfastq’, was used to create the fastq files from the sequencer. Following fastq file generation,
Cellranger ‘count’ was used to align the raw sequence reads to the reference genome using
STAR. The ‘count’ software created 3 data files (barcodes.tsv, features.tsv, matrix.mtx) that
were loaded into the R package Seurat version 5.2.0 (5), which allows for selection and filtration
of cells based on QC metrics, data normalization and scaling, and detection of highly variable
genes. Next, we used DoubletFinder(6) and Soupx (7) to remove doublets and ambient RNA from
the data prior to data integration. We followed the Seurat vignette

(https://satijalab.org/seurat/pbmc3k_tutorial.html) to create the Seurat data matrix object for

each individual object followed by combining individual replicates together using the ‘merge’
function. To generate the integrated scRNAseq atlas shown in Figure 1B, we used SCT-RPCA on
the layered Seurat object. After subsetting stromal cells, we used SCT-Harmony and the previous
RPCA-integration. After all integration and merging steps, we removed low quality cells by
keeping all genes expressed in greater than 3 cells and cells with at least 200 detected copies.
Cells with mitochondrial gene percentages over 50% and unique gene counts greater than 3,000
or less than 200 were discarded, as previously established in the kidney (1). The data was
normalized using Seurat’s ‘NormalizeData’ function, which uses a global-scaling normalization
method, LogNormalize, to normalize the gene expression measurements for each cell to the total
gene expression. Highly variable genes were then identified using the function
‘FindVariableGenes’ in Seurat. We also regressed out the variation arising from library size
and percentage of mitochondrial genes using the function ‘ScaleData’ in Seurat. We performed
principal component analysis (PCA) of the variable genes as input and determined significant

PCs based on the ‘JackStraw’ function in Seurat. The first 10 PCs were selected as input for


https://satijalab.org/seurat/pbmc3k_tutorial.html
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Uniform Manifold Approximation and Projection (UMAP) dimensionality reduction using the
functions ‘FindClusters” and ‘DimPlot’ in Seurat. To identify differentially expressed genes in
each cell cluster, we used the function ‘FindAllMarkers’ in Seurat on the normalized gene
expression data. Detailed code for generating and analyzing scRNAseq data can be found in

github as outlined in the “code availability” section below.

DecoupleR: DecoupleR (8) for pathway and transcription factor inference was done using the
integrated Seurat object and the standard vignette available on github

(https://saezlab.github.io/decoupleR/articles/pw_sc.html).

Differential expression testing using pseudobulked data: For the differential expression testing,
raw counts for each cluster for each experimental condition were pseudobulked using the
‘AggregrateExpression’ function and the counts slot. Differential gene expression testing was
done using DESeq?2 and plotted using pheatmap. Due to the high variance across groups, we
used both adjusted p value (<0.05) and non-adjusted p value (<0.05) when plotting differentially

expressed genes.

CellChat analysis for cell-cell communication in scRNAseq data: CellChat (9) was performed on
the fully annotated scRNAseq atlas as shown in Supplemental figure 9B using the standard
vignette for analyzing multiple scRNAseq samples

(https://htmlpreview.github.io/? https//github.com/jinworks/Cell Chat/blob/master/tutorial/Comp

arison_analysis_of multiple_datasets.html). Briefly, we created separate CellChat objects for



https://saezlab.github.io/decoupleR/articles/pw_sc.html
https://htmlpreview.github.io/?https://github.com/jinworks/CellChat/blob/master/tutorial/Comparison_analysis_of_multiple_datasets.html
https://htmlpreview.github.io/?https://github.com/jinworks/CellChat/blob/master/tutorial/Comparison_analysis_of_multiple_datasets.html
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control and PKD samples using the group metadata column followed by merging the two
CellChat objects into a single object using the ‘mergeCellChat’ function. We then calculated the
netcentrality scores using the ‘netAnalysis_computeCentrality’ function followed by performing

downstream analysis using the standard vignette.

PkdIRCRCE Spp1 knockout mice: PkdIRCRC Spp1<°™ or Pkd1RRC Spp1-/- mice were harvested at
~1 year of age. Sample size was calculated based on initial data assuming a 25% difference in
cystic index, 20% deviation, a. = 0.05, and f = 0.2. The power calculation indicated a minimum
of N=10 mice per group. Outliers were identified as having a z score greater than 3 using the
outlier test. For the manuscript, one mouse in the PkdIR“RC Spp1°°™ and one mouse in the

PkdIRORC Spp1-/- group was excluded as it had a z score greater than 3.

Tissue processing. Pkd1R“RC Sppl mice were perfused with PBS to remove contaminating
immune cells in the vasculature. The left kidney was removed and put into RPMI 1640 on ice
while the right kidney was cut in half and specimens were immediately immersed in in
10%(wt/vol) NBF overnight at 4°C. The next day, samples were either switched to 30% (wt/vol)
sucrose overnight at 4 °C for cryopreservation or 70% ethanol for paraffin embedding. Paraffin

embedded tissue was sectioned into 5 um slices for use in downstream applications.

Quantification of cystic severity: 5-um sections were cut from paraffin-embedded kidneys and
stained with hematoxylin-eosin (H&E). To identify cysts, we began by quantifying the average

diameter and standard deviation of a normal tubule using control, Cre negative mice. Cysts were
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identified as any opening (white space) that was greater than 3 standard deviations above the
average diameter of a normal tubule. To ensure that we did not include blood vessels and other
artifacts that were the result of tissue processing in our cystic calculations, we went back and
individually analyzed all particles that were identified as cysts using ImageJ. After removal of
non-cystic structures, we calculated cystic index as the total cystic area divided by the total area
of the sectioned kidney. This quantification was done using at least ¥ of the kidney for all
animals. A technician blinded to the treatment modality performed the quantification and

analysis.

Flow cytometry: Flow cytometry experiments were performed following published protocols(10).
Briefly, animals were perfused with PBS before the left kidney was extracted and minced
followed by enzymatic digestion for 30 minutes at 37 C. Digestion buffer consisted of Img/mL
collagenase Type I (Sigma-Aldrich, Catalog#: C0130-100MG) and 100 U/ml DNase I (Sigma-
Aldrich, Catalog#: D5025-15KU). Cells were filtered through a 70um strainer (MidSci,
Catalog#: 70ICS), red blood cells were lysed (ACK lysis buffer, Quality Biological, Catalog#:
10128-802) and cells were resuspended in 1% BSA in PBS containing Fc blocking solution.
After 30 minutes on ice, 2x10° cells were stained with the appropriate amount of primary
antibody (Supplemental table 3). Following a 30-minute incubation at room temperature, cells
are washed and fixed with 2% PFA on ice for 30 minutes. Lastly, cells are resuspended in PBS
before being analyzed on a Cytek Aurora. All analysis were conducted using FlowJo V10.9.0

software.
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Blood Urea Nitrogen (BUN) analysis. Blood was collected from mice prior to perfusion with
PBS via cardiac puncture and placed in EDTA coated tubes (Monoject, Catalog number:
8881311743). Blood samples were allowed to rock at room temperature for ~30 minutes prior to
processing. Collected blood was centrifuged for 10 minutes at 1200 x g and the supernatant was
transferred to an Eppendorf tube and stored at —80°C. Resulting plasma was analyzed for
changes in BUN using the QuantiChrom Urea Assay Kit (DIUR-100, BioAssay Systems)

according to the manufacturer’s instructions.

RNA scope in ADPKD tissue. The RNA Scope HiPlex v2 assay from ACD Biosystems was
performed according to manufacturers instructions using FFPE tissue slices. Kidney sections
were hybridized with one probes (Hs-SPP1-T2Cy3 550, cat#420101-T2) and counterstained with

DAPI. Slides were imaged using a Nikon CSU-W1/SoRa spinning disk confocal microscope.

Code availability: All code for these experiments can be found in out labs github account

(kzimmer1) under the repository name “Mouse-SingleCell-Atlas”.

Blinding and randomization: All mice used for scRNAseq were randomized prior to treatments.
On the day of harvest, the flow cytometry and scRNAseq was performed by a scientist who was
blinded to experimental groups. Bead capture, cDNA library preparation, sequencing, file
conversion, and FASTq file generation were performed by the flow cytometry core at UAB or
OMRF in a blinded manner. Data were processed in R in a blinded manner until the cluster

composition and cell numbers were revealed.
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