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Table S1. Primer sets for the construction of Gpr68 or Arntl luciferase reporter plasmids.

Primers

Gpr68(-1734)-Luc

Forward 5'-CCCCTCGAGATGGGGTGAAATCTACA-3'

Reverse 5'-ACAAGATCTGTCCACTCTACCCGCGA-3'
Gpr68(-1512)-Luc

Forward 5'-CCCCTCGAGACAAGACATACCACTGT-3'

Reverse 5'-ACAAGATCTGTCCACTCTACCCGCGA-3'
Gpr68(-1261)-Luc

Forward 5'-GCCCTCGAGCCTGAGACAATGTCCTG-3'

Reverse 5'-ACAAGATCTGTCCACTCTACCCGCGA-3'

Gpr68(-27)-Luc

Forward

5'-CCCCTCGAGATCCGTCTCTAGCTACAT-3'

Reverse

5'-ACAAGATCTGTCCACTCTACCCGCGA-3'

Arntl (-1500)-Luc

Forward

5'- CGGCTCGAGGTGTGCCTTGCAAAGGGC -3

Reverse

5'- CCCAGATCTCGCAGCCATGCCGACA -3'
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Table S2. Primer sets for RT-PCR and ChIP analysis.

Gene Primers

Gpré68

Mouse Forward 5'-CGTGGTCATCTTCCTGGCTT-3'
Reverse 5-TGGTGAGGAGGAGGGAGAAG-3'
aSMA

Mouse Forward 5-GGCACCACTGAACCCTAAGG-3'
Reverse 5'-ACAATACCAGTTGTACGTCCAGA-3'
Colla2

Mouse Forward 5"AAGGGTGCTACTGGACTCCC-3'
Reverse 5 TTGTTACCGGATTCTCCTTTGG-3'
Tnfa

Mouse Forward 5-CTGAACTTGGGGGTGATCGG-3'
Reverse 5-GGCTTGTCACTCGAATTTTGAG-3'
116

Mouse Forward 5-CTGCAAGAGACTTCCATCCAG-3'
Reverse 5-AGTGGTATAGACAGGTCTGTTGG-3'
Arntl

Mouse Forward 5'- GGACTTCGCCTCTACCTGTTCA -3'
Reverse 5'- AACCATGTGCGAGTGCAGGCGC -3'
Pul

Mouse Forward 5'- ATGTTACAGGCGTGCAAAATGG -3'
Reverse 5'- TGATCGCTATGGCTTTCTCCA -3'
Collal

Mouse Forward 5'- TAAGGGTCCCCAATGGTGAGA -3'
Reverse 5'- GGGTCCCTCGACTCCTACAT -3'
Timpl

Mouse Forward 5'- GCAACTCGGACCTGGTCATAA -3'
Reverse 5'- CGGCCCGTGATGAGAAACT -3'
Mmpla

Mouse Forward 5'- CCTTGATGAGACGTGGACCAA -3'
Reverse 5'- ATGTGGTGTTGTTGCACCTGT -3'
Tgfb

Mouse Forward 5'- TGACGTCACTGGAGTTGTACGG -3'
Reverse 5'- GGTTCATGTCATGGATGGTGC -3'




Veaml

Mouse Forward 5'- AGTTGGGGATTCGGTTGTTCT -3'
Reverse 5'- CCCCTCATTCCTTACCACCC -3'
Sele

Mouse Forward 5'- ATGCCTCGCGCTTTCTCTC -3'
Reverse 5'- GTAGTCCCGCTGACAGTATGC -3'
Gpro68 gene (E-box) for ChIP analysis

Mouse Forward 5'- AGTAATAAAACTTCATTGCAGTCCC -3'
Reverse 5'- GTCACTCACCCAATCAATGAAACC -3'
Timd4

Mouse Forward 5'- GTGTACTGCTGCCGTATAGAGG -3'
Reverse 5- TGGTGGTTGGGAGAACAGATG -3'
Folr2

Mouse Forward 5'- CCTGTCGTACCTCCTTTACCT -3'
Reverse 5'- TTTGGGCACTTGTTAATGCCT -3'
Lyvel

Mouse Forward 5'- CTCGTGCAAGACCTTTCCATT -3'
Reverse 5'- GCCTCGTTGGCTTCTGTGAA -3'
Il1b

Mouse Forward 5- TGGATGCTCTCATCAGGACAG -3'
Reverse 5'- GAAATGCCACCTTTTGACAGTG -3'
GPR68

Human Forward 5'- TGTACCATCGACCATACCATCC -3'
Reverse 5'- GGTAGCCGAAGTAGAGGGACA -3'
ARNTL

Human Forward 5'- AAGGGAAGCTCACAGTCAGAT -3'
Reverse 5'- GGACATTGCGTTGCATGTTGG -3'
PERI

Human Forward 5'- GCCAACCAGGAATACTACCAGC -3'
Reverse 5'- GTGTGTACTCAGACGTGATGTG -3'
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Figure S1. Circadian periodicity of GPR68 expression in human and mouse cells. (A)
Schematic representation of the E-boxes within the upstream region of the GPR68 gene in
humans and mice. The numbers indicate the distance from the transcription start site (+1). Black
rectangles, E-box. (B, C) Temporal expression profiles of PERI, ARNTL, GPR6S8, Perl, Arntl,
and Gpr68 mRNA in RAW264.7 and THP-1 cells after synchronization of the circadian clock.
Cells were treated with 100 nM dexamethasone for 2 h to synchronize the circadian clock, and
then mRNA levels of PERI, ARNTL, GPR6S, Perl, Arntl, and Gpr68 were assessed at the
indicated time points. There was a significant time-dependent variation in the mRNA levels of
PERI, ARNTL, GPR6S, Perl, Arntl, and Gpr68 (P < 0.05; one-way ANOVA). Values are
expressed as the mean with SD (n = 3).
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Figure S2. Relationship between GPR68 and ARNTL expression. Expression of Gpr68
mRNA in Arntl-KO RAW264.7 cells after synchronization of the circadian clock. Cells were
treated with 100 nM dexamethasone for 2 h to synchronize the circadian clock, and then mRNA
levels of Gpré68 were assessed at 36 and 48 h after dexamethasone treatment. Values are
expressed as the mean with SD (n = 4). **, P <0.01 indicates significant differences between the
two groups (two-way ANOVA with Tukey—Kramer post-hoc tests).



Supplementary Material

A B GPR68
ok T
) 4.0
siRNA Control  Anti-Straé “
[
S & 30
Serum c}{b (3\@ 9‘({(} @Qj % sham
° serum
STRAG I === = — 96bp 3 20
> m 5/6Nx
g serum
ACTB - ‘%P B 10
-— e & 1.
> (kDa) &
0
C Tnf-a D ARNTL
300 sy . 200 4 .
@ — » - -
; 3 s
)] 3 sk
< 2o o < Sham
g 2 o serum
E B 1.0t pg .
o o ™ 5/8Nx 5 2 . S/6Nx
2 1.0F & ® serum .3 < SI6Nx
% @ 05f
= 2
0 . - 0 ! .
N e USRS
00%9 ,\\,‘5(23\ 00('\?. D N

o ‘,,o“'-—'g\(‘”

Figure S3. Effect of STRA6 on GPR68 upregulation in RAW264.7. cells treated with serum
from 5/6Nx mice. (A) STRA6-downregulated RAW?264.7 cells were created by introducing anti-
Stra6 siRNA. STRAG6 expression was measured using Western blotting. (B, C, D) Protein levels
of GPR68 (B), mRNA levels of Tnfa (C), and protein levels of ARNTL (D) in RAW264.7 cells
transfected with control or Stra6-siRNA were measured after incubation with 10% serum from
Sham and 5/6Nx mice for 24 h. Values are expressed as the mean = SD (n = 3—4). **, P <0.01, *,
P < 0.05 indicate significant differences between the two groups (two-way ANOVA with Tukey—
Kramer post-hoc tests or Student’s t-test).
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Figure S4. Schematic diagram of the experiment using cultured cells described in Figure 1B
and Figure SS.
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Figure S5. 5/6Nx mouse-derived serum increased the transcriptional activity upstream of
Arntl in RAW264.7 cells. RAW?264.7 cells were transfected with Arnt/ (-1500)-Luc or pGL4.18
and incubated with 10% serum from Sham or 5/6Nx mice for 24 h. Values are expressed as the
mean + SD (n =4). ** P <0.01 indicates significant differences between the two groups
(Student’s t-test).
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Figure S6. Schematic diagram of the experiment using cultured cells described in Figure 1C.
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24 hr RNA was extracted

|:> and evaluated for

Gpr68 expression

Medium replaced with RPMI1640
containing 10% serum (but not
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Figure S7. Schematic diagram of the experiment using primary monocytes presented in

Figure 1F and G.

10



. Lens
Lacrimal_gland.2
Lacrimal_gland

Uterus.2
Uterus.1
Umbilical_cord.2

Kidney 2 Umbilical_cord 1
Kidney Thymocyte_SP_CD8+.2
Iris 2 Thymocyte SP_CD8+.1

) ris.
Intestine_small.2
Intestine_small.
Intestine_large. 2
Intestine_large.

ThymocyyfeiD ' CDATCDE+.2
Thymocyte_DP_CD4+CD8+.1
Testis.2

Hypothalamus.2 Testis.
antha\amus Stomach.2
ippocampus.2 Stomach.
Hippocampus.1 Stem_cells_ HSC..
nggg % Stem_cellss_ll*sc,
. p—
Granulocytes_mac1+gri+2 |jm EIZSE:‘ -
Granulocytes_mac1+gri+.1 jmm Spinal_cord.2
Granulo_mono_progenitor.2 m Spinal_cord
Granulo_monc_progenitor.1 m Skeletal_muscle.2
Follicular_B-cells.2 s Skeletal_muscle.
Follicular” B-cells. 1 jm—m Salivary_gland.2
Eyecup.2 | . Salivary gland
%yecup Retinal_pigment_epiffielium.2
Ep;dg:nmlg 2 Rellnaliplgmentiepllaeltlum
Embryonic_stem line V26 2 p16.2 Rgtmg:
Embryonic_stem_line V26_2 " p16.1 Prostate.
Embryonic _stem Tine Bruce4 p13.2 Prostate.
Embryonic_stem_line_Bruced_p13 Placenta.
Darsal_striatum.2 Placenta.
Dorsal_striatum. Pituitary.
Borsal_roolt'_gang} ia.. Pituitary
lorsal_rog anglia.
acyioT 2204 2 Pancias 1
smacyloid_B220+ .1 Ovary.2
cells_myeloid_CD8a-2 m vary.
C pr— P
Bengrtc_c—ens_}ymzpmg GhBa: 2 [ st [ —
enaritic_cells_lymphoi at. ] - Osteoblast_day5.
Cornea.2 r‘P daga
Common_myeloid_progenitor.2 m Q *372521‘ b
Common_myeloid_progenitor.1 Osti t day14
Ciliary_bodies.2 Qsteobla -7day14
Ciliary_bodies. 1 Olfactor gu\b‘
Cerebral_cortex_prefrontal.2 Ol actog_bu\b“
Cerebral_cortex ralieggpttea)lé Nucleus_accumbens.?
Cerebral-cortex.1 Nucleus_accumbens. 1
a2 Nih_3T3.2
Cerebellum. 1 ﬁ\h_ii'lz'&
Bone_marrow.2 jmm Neurcza.
Bone_marrow.| e ey
T Hone 2 fmm Ming..
Bone.1 = o in6.
Bladder 2 Microglia
Bladder 1 M R Microglia.1
lega_erythrocyte_progenitor.2
ﬁw’ggglg'% Megaierythroc eip‘rcgenllor.

Adrena\i%land.Z
Adrenal_gland.1
Adipose_white.2
Adipose_white. 1
Adipose_brown.2
Adipose_brown.1
T-cells_ToxP3+.2

2 | —— acrophage_peri_LPS_thio 7hrs..

RAW 26477 1 |n—— acrophage_peri_LPS_thio_7hrs.
cells.2 acrophage_peri_LPS"thio”1hrs.2

NK cells 1 Macrophage_peri_LPS_thio_1hrs.
“MEF.1 acrephage_peri_LPS_thio_Ohrs.2
C3H_10T1_2.2 acrephage_peri_LPS”thio_Ohrs.1
C3HZ10T1"2.1 Macrophage_bone_marrow Bhr LPS.2
T C2CT12.2 Macrophage_bone_marrow_6hr_LPS.
c2c12.1 Macrophage_bone_marrow_2hr_LPS.
Baf3.2 Macrophage_bone_marrow_Zhr_LPS.

B-cells_marginal_zone 2
B-cells_marginal_zone. 1
B-cells_GL7 neg Iu

Mast_cells_|gE+antigen_6hr.2

Mast_cells”|gE+antigen Ghr.

Mast_cells_IgE+antigen_1hr.2

Mast_t‘.el\s_lghlf—}+anhgen dhr.

ast_cells_IgE.2

Mast_cells_IgE.

Mast_cells..

last_cells.
Mammary_gland_non-lactating
Mammary_gland_non-lactatin

Mammary_gland__lact.2

Mammary_gland__lact.

Maci
Maci

rophage "bone “marrow 24h_LPS.
rophage_bone_marrow_24h_LPS.
acrophage_bone_marrow_Ohr
Macrephageﬁhoneﬁm%rlow Chr.

1t
Brcells-GL7 negative-AlimT b 3.2
B-cells_GL7 positive KLH.2 @ MIMCD-3.
B-cells” GL7 positive  KLH.1 @ Lymph_nodes.2
B-cells_GL7 positive _Alum.2 p Lymph_nodes.
B-cells”_GL7 positive"Alum.1 |m Lung.
B-cells_GL7 negative_KLH.2 p Lung
B-cells_GL7_negative KLH.1 m Liver.
3T2-11.2 Liver.
3T3-L1.1 Lens.2
0 2000 4000 6000 8000 0 2000 4000 6000 8000
Expression levels of PU.1 Expression levels of PU.1
(GSE10246) (GSE10248)

Figure S8. Comparison of PU.1 expression in various organs and cell types. The analyses
were performed using the transcriptome database (GSE10246).
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Figure S9. Relationship between PU.1 and GPR68 expression in macrophages. (A)
Transfection of miCebpa to RAW264.7 cells downregulated PU.1 expression. (B) The mRNA
levels of Gpr68 in RAW264.7 cells transfected with control miRNA or miCebpa-expressing
vectors were measured after incubation with 10% serum from Sham or 5/6Nx mice for 24 h.
Values are expressed as the mean with SD (n = 4-5). **, P <0.01 indicates significant differences
between the two groups (two-way ANOVA with Tukey—Kramer post-hoc tests or Student’s t-
test).
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Figure S10. Schematic diagram of experimental animal preparation. Lyz2Cre ICR mice,
which had Cre knock-in at the Lysozyme 2 locus, and Arntl loxp/loxp ICR mice, which had loxp
sequences inserted at the Arntl locus, were generated by crossing B6.129P2-Lyz2<tm1(cre)lfo>/J
and B6.129S4(Cg)-ARNTL<tm1Weit>/J with Jcl:ICR mice for more than nine generations.
Among the assortments obtained by crossing the Lyz2Cre ICR mice with ARNTL loxp/loxp ICR
mice for three generations, male mice carrying only Arntl loxp/loxp were designated as monocyte
ARNTL-expressing (ARNTL +/+) mice, and male mice carrying Arntl loxp/loxp and Lyz2Cre
were used for experiments as monocyte-specific ARNTL-deficient (ARNTL -/-) mice. CKD
mouse models were generated using a two-step 5/6Nx model at five or six weeks of age. During
the first surgery, two-thirds of the left kidney was removed by cutting off both poles. Then, seven
days later, the right kidney was excised. The mice were housed for eight weeks after the operation
until CKD developed. Sham mice underwent laparotomies on the same day the experimental mice
underwent 5/6Nx surgery.
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Figure S11. Changes in the body weight (A) and amount of water (B) or food (C) intake of
ARNTL +/+ or ARNTL -/- Sham and 5/6Nx mice eight weeks after the 5/6Nx operation.
Values are expressed as the mean with SD (n = 6-8). **, P <0.01 indicates significant differences
between the two groups (two-way ANOVA with Tukey—Kramer post-hoc tests).
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Figure S12. The number of monocytes (A), and granulocytes (B) in each organ. Values are
expressed as the mean with SD (n = 4-6). The mean value of the sham-operated ARNTL +/+
group in each organ was set as 1.0. **, P < (.01 indicates significant differences between the two
groups (two-way ANOVA with Tukey—Kramer post-hoc tests).
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Figure S13. mRNA levels of Timd4, Folr2, Lyvel, and Il1b in the cardiac F4/80*/Ly6G-
/CD11b*/Ly6C"* or F4/80%/Ly6G/CD11b*/Ly6C- cells of ARNTL +/+ 5/6Nx mice. The mean
value of the F4/80"/Ly6G/CD11b"/Ly6C" group (Timd4, Folr2, and Lyvel) or F4/80"/Ly6G
/CD11b*/Ly6C" group (I11b) was set to 1.0. Values are expressed as the mean with SD (n = 4). **,
P <0.01 indicates significant differences between the two groups (Student’s t-test).
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Figure S14. Gating strategies used for flow cytometry analysis. (A) Gating strategy for sorting
cardiac cells. (B) Gating strategy for sorting Ly6G/CD11b"/Ly6C" cells (monocytes) from the
circulating blood of mice. (C) Gating strategy for sorting Ly6G/CD11b"/Ly6C" cells (monocytes)
from the spleens of mice.
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