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1. Supplementary Methods
1.1 Human microarray gene expression data of different chronic kidney disease entities

We searched in Nephroseq (www.nephroseq.org) and Gene Expression Omnibus (GEQO) >

4, and identified five studies — GSE20602 °, GSE32591 6, GSE37460 ¢, GSE47183 78, GSE50469
% — with human microarray gene expression data for different CKD entities: lupus nephritis
(LN), rapidly progressive glomerulonephritis (RPGN), membranous glomerulonephritis (MGN),
IgA nephropathy (IgAN), hypertensive nephropathy (HN), diabetic nephropathy (DN), focal
segmental glomerulosclerosis (FSGS), and minimal change disease (MCD), as well as healthy
tissue from kidney tumor nephrectomy (TN) as control, as previously described 1°. In one
dataset, patients were labeled as an overlap of FSGS and MCD (FSGS-MCD). The data were
imported in R (R version 3.3.2), processed and normalized involving quality controls .
Heatmaps were generated to demonstrate the normalized expression of the inflammatory
genes of interest across all CKD entities and the hierarchical clustering of the arrays based on

the gene expression Spearman’s correlation coefficients.


http://www.nephroseq.org/

54 2. Supplementary Figures

55 2.1 Supplementary Figure 1

Alb-creERT2; Glutg'OX/10X
I Acidogenic diet with inosine
or acidogenic diet only
3 or chow diet only
>
| | | | ]
I I | I |
Day: -7 -5 -3 0 42
Tamoxifen injection Sacrifice
B -8 Acidogenic diet with inosine
_ 207 -© Acidogenic dietonly .,
% -+ Chow diet only
E 15-
B
&
o 10-
o
S ns
E 54 _g
~
[
n
0
Day 0 Day 42

(@)

- Acidogenic diet with inosine

1009 @ Acidogenic diet only
3 504 - Chow diet only ———
=)
‘E’ 60
z
2

40-
E ns
S
8 20-

0
Day 0 Day 42

O

& Acidogenic diet with inosine
4009 <@ Acidogenic diet only

E 2= Chow diet only
%
e Y
£
g 2004
=
£ 100-
14
[
(0]
0
56 Day 0 Day 42



57

58

59

60

61

62

63

64

65

66

67

68

69

70

71

72

73

74

75

76

77

78

79

80

Supplementary Figure 1. Only an acidogenic diet with inosine causes impairment in kidney
function but not acidogenic and chow diet without inosine. (A - D) Alb-creERT2;Glut9'o%/!ox
mice were injected with tamoxifen and then placed either on an acidogenic diet with inosine,
an acidogenic diet only or standard chow diet only for up to 42 day (A). Serum uric acid (B),
blood urea nitrogen (BUN) (C) and GFR (D) were measured on day 0 and 42 (n = 5 mice per
group). (E — E””’) Urinary calcium oxalate (CaOx) crystals from mice with chronic oxalate
nephropathy did not dissolve upon rasburicase treatment after 5 minutes. Magnification:

x400. Data are mean £ SD. *** p<0.001; ns, not significant by one-way ANOVA.
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2.2 Supplementary Figure 2

Supplementary Figure 2. Histopathological abnormalities on kidney biopsies from patients
with uric acid crystal deposits. (A) Kidney biopsy shows epithelioid granulomas with colorless
ghost-like UA crystals (black arrows, magnification: x100). The patient was a 75 years-old man
with CKD, creatinine 3.8 mg/dl and proteinuria 1.6 g/24 hours. (B) UA granuloma with spindle
shaped UA crystals including giant cell formation containing more than 30 nuclei (black arrow)
(PAS stain, magnification: x200). (C) Low power of kidney biopsy containing both cortex and
medulla shows diffuse interstitial fibrosis and focal glomerulosclerosis in the cortex, and
undissolved crystal deposits (black arrow) in the medulla. The patient was a 47 years-old man
with a history of biopsy proven IgA nephropathy, now presenting with proteinuria 2 g/24
hours (Trichrome stain, magnification: x40). (D) UA crystal deposits visualized under a

polarizable light microscope (white arrow, same biopsy as in C).



97 2.3 Supplementary Figure 3
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Supplementary Figure 3. (A and B) Public available Affymetrix Human Genome arrays
predicting gene expression profiles from different human CKD disease entities : lupus
nephritis  (LN), rapidly progressive glomerulonephritis  (RPGN), = membranous
glomerulonephritis (MGN), IgA nephropathy (IgAN), hypertensive nephropathy (HN), diabetic
nephropathy (DN), focal segmental glomerulosclerosis (FSGS), minimal change disease (MCD),
and one dataset of patients were labeled as overlap of FSGS-MCD, and healthy tissue from
tumor nephrectomy (TN) as control. (A) Normalized gene expression of inflammatory genes
of CKD entities illustrated as heat map. (B) Hierarchical clustering of CKD entities based on the
expression of the gene set of interest using the Spearman’s correlation coefficient illustrated

as heat map.



129 2.4 Supplementary Figure 4
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Supplementary Figure 4. Tofacitinib therapy does not prevent crystalluria, granuloma
formation and CKD progression. (A) Schematic of experimental set up of animal model. Alb-
creERT2;Glut9'/'°* mice were injected intraperitoneally with tamoxifen and then fed an
acidogenic diet with inosine for 32 days. On day 14, HU+CU mice were injected with tofacitinib
or vehicle (control) every alternate day. (B) Serum IL-6 levels of tofacitinib- and vehicle-treated
HU+CU mice on day 32 (n = 5 mice per group). (C - E) Serum uric acid (C) and blood urea
nitrogen (BUN) levels (D), and glomerular filtration rate (GFR) (E) of tofacitinib- and vehicle-
treated HU+CU mice on day 14 and 32 (n = 5 mice per group, one- or two-way ANOVA). (F)
Representative images of periodic acid-Schiff (PAS, magnification: x200) staining illustrating
tubular injury in tofacitinib- and vehicle-treated HU+CU mice on day 32. (G) Intrarenal mRNA
expression levels of the kidney injury marker (KIM-1), interleukin 6 (//6), tumor necrosis factor
(Tnfl)e, inducible nitric oxide synthase (iNos), arginase 1 (Arg1) of tofacitinib- and vehicle-
treated HU+CU mice on day 32 (n = 5 mice per group, Student’s t-test). (H) Representative
images of Picro sirius red staining illustrating interstitial fibrosis in tofacitinib- and vehicle-
treated HU+CU mice on day 32. Magnification: x200. (1) Intrarenal mRNA expression levels of
the fibrosis marker Fibronectin 1 and collagen (Col)1a1. (J and K) Absolute number of kidney
M1-like macrophages (J, CD45*MHCII*F4/80"CD11b*CD11c'°CX3CR1*CD206°) and of M2-like
macrophages (K, CD45*MHCII*F4/80"CD11b*CD11c'°CX3CR1*CD206*) on day 32 determined
by flow cytometry (n = 5 mice per group, Student’s t-test). (L) Number of crystal granulomas
on PAS-stained kidney sections (n =5 mice per group, Student’s t-test). Data are mean + SD. *

p<0.05; ** p<0.01; *** p<0.001; ns, not significant.
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3. Supplementary Movies

3.1 Supplementary Movie 1

3.2 Supplementary Movie 2 — move along z axis
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180 4. Supplementary Tables

181 4.1 Supplementary Table 1. Murine primer sequences.

182
Mouse genes Primer sequences
KIM-1 Forward 5'-TCAGCTCGGGAATGCACAA-3’
Reverse 5“-TGGTTGCCTTCCGTGTCTCT-3"
Tnfa Forward 5‘-CCACCACGCTCTTCTGTCTAC-3"
Reverse 5-AGGGTCTGGGCCATAGAACT-3'
11-6 Forward 5'-TGATGCACTTGCAGAAAACA-3’
Reverse 5'-ACCAGAGGAAATTTTCAATAGGC-3'
iNos Forward 5’-GAGACAGGGAAGTCTGAAGCAC-3’
Reverse 5-CCAGCAGTAGTTGCTCCTCTTC-3’
Argl Forward 5’-AGAGATTATCGGAGCGCCTT-3’
Reverse 5-TTTTTCCAGCAGACCAGCTT-3’
Collal Forward 5'-ACATGTTCAGCTTTGTGGACC-3*
Reverse 5-TAGGCCATTGTGTATGCAGC-3'
. . Forward 5'-GGAGTGGCACTGTCAACCTC-3'
Fibronectin 1
Reverse 5-ACTGGATGGGGTGGGAAT-3*
FSP-1 Forward 5‘-CAGCACTTCCTCTCTCTTGG-3*
Reverse 5 -TTTGTGGAAGGTGGACACAA-3’
185 RNA Forward 5-GCAATTATTCCCCATGAACG-3*
Reverse 5-AGGGCCTCACTAAACCATCC-3'
183
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188
189
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