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Chemical library screening for WNK
kinase signaling inhibitors
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of some seed compounds identified.

Since we discovered WNK kinase signaling involved
in the molecular pathogenesis of a hereditary salt-
sensitive hypertensive disease, pseudohypoaldoste-
ronism type II, we have clarified several evidence
that WNK signaling inhibition could be an ideal
drug target for CKD. Therefore, we conducted
chemical library screenings for WNK signaling in-
hibitors by developing new screening methods. We
show the data of the screenings and the properties
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Purpose and Methods

1. To inhibit WNK signaling, we tried to find compounds to disrupt the
binding of WNK to SPAK since the signal transduction is dependent
of the binding. This strategy would help to identify more specific
inhibitors for WNK signaling rather than direct kinase inhibitors.
For this purpose, we developed a novel HTP screening system to
detect binding of two molecule using fluorescent correlation
spectroscopy (FSC).

- WNK-SPAK binding inhibitors

2. We also tried to screen direct kinase inhibitors for WNK signaling.
We developed ELISA system to detect SPAK kinase activity in vitro,
and screened chemical libraries using this system.
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Results
. WNK-SPAK biding inhibitors

=

We succeeded to generate a novel HTP screening system to detect the
binding of WNK and SPAK.

Using this screening system, we screened a TMDU chemical library, and
found several seed compounds to disrupt the binding.

The efficacy of the compounds to inhibit the signaling from WNK to
NKCC1 and NCC was confirmed in cultured cells.

We are now trying to modify the seeds to reduce the toxicity for animal
study.

2. SPAK inhibitors

A high sensitivity ELISA system to measure SPAK kinase activity was
generated and used for screening for chemical library screening.

Several promising seeds were found, and some of them are effective in
mice in inhibiting SPAK activity in kidney and arteries and in reducing
blood pressure. Fortunately, the mode of inhibition appeared to be ATP-
insensitive, suggesting their less cross reactivity to other kinases.
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Design of the comprehensive health care
system for chronic kidney disease (CKD)
based on the individual risk assessment
by Specific Health Checkups
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The present study aimed to establish a comprehen-
sive healthcare system for chronic kidney disease
(CKD) based on the individual risk assessment by
Specific Health Checkups (SHC).

We compiled a total of 2.3 million data from partici-
pants of SHC in 27 prefectures nationwide over a
period of four years. The results of cross-sectional
and longitudinal analyses shed light on new notable
risk factors such as prodromal state of lifestyle-
related diseases and lifestyle per se that are asso-
ciated with the onset and/or progression of CKD.
Furthermore, we have undertaken the analysis of
risk factors for cardiovascular disease and mortality
of participants of SHC by collating the data of SHC
and Vital Statistics Survey Death Forms provided
by MHLW. Meanwhile, our cost-effectiveness and
budget impact analyses on CKD mass screening
indicated that both dipstick urine test and serum
creatinine assay would be acceptable as healthcare
costs.

The achievement of our study from the viewpoints
of CKD might be contributory to establish indi-
vidual risk assessment procedures for prevention of
onset and progression of lifestyle-related diseases in-
cluding CKD, to reform health check-ups and health
guidance programs, and to develop cost-effective
and efficient system for collaboration among public
health service, primary care physicians and special-
ists.
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Cross-sectional/ longitudinal analyses of risk
in nationwide cohort of Specific Health Checkups (SHC) participants
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Establishment of clinicopathological
diagnoses and related biomarkers for
diabetic nephropathy and nephrosclerosis
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We have been doing research for diabetic nephropa-
thy and hypertensive nephrosclerosis on diagnosis
and development of novel biomarkers to improve
prognosis. We have established new prospective
registry of Japan Diabetic Nephropathy Cohort
Study (JDNCS). We are collecting clinical data from
607 participants. Future analysis of JDNCS will
provide us informative, clinical insights into the epi-
demiology, and kidney and cardiovascular outcomes
of type 2 diabetic patients in Japan. Further, in this
nation-wide study, we demonstrated the importance
of pathological findings as risk factors for kidney
and cardiovascular events in biopsy-proven Japa-
nese diabetic and nephrosclerosis patients. Kidney
biopsy specimens and clinical data were collected
from 369 patients with diabetic nephropathy and
163 patients with hypertensive nephrosclerosis in
13 centers. This nation-wide study revealed that
specific pathological parameters (presence of suben-
dothelial space widening, advanced interstitial cell
infiltration, and glomerulomegaly) were predictors
for kidney and cardiovascular events in patients
with preserved eGFR and normo- to microalbu-
minuria. Finally, we have been investigating novel
biomarkers for early diagnosis, prognosis of diabetic
nephropathy through analyses of L-FABP levels,
metabolome and urinary exosome. We have several
promising candidates for biomarkers based on these
results. These will provide keys for better under-
standing and prognosis of these diseases.
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Japan Diabetic Nephropathy Cohort Study © Joint

Prospective registry collecting 607 cases with 5-
year follow up to evaluate outcomes and
prognostic factors

® Other research groups

I ' Collaboration
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of novel biomarkers for
early diagnosis and prevention of
diabetic nephropathy

eLevels of L-FABP

eUrinary exosome analysis

of clini
for diabetic nephropathy and nephrosclerosis

*Biopsy samples from 369 diabetic nephropathy,
and 163 hypertensive nephrosclerosis

*Manual for pathological diagnosis of diabetic
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Summary (1)
Diabetic nephropathy registry

« In cooperation with Japanese Society of Nephrology, Japan Diabetic Nephropathy Cohort Study is in
progress, At present, 607 cases are registered and followed up for 5 years to evaluate outcomes and
prognostic factors.

s Low eGFR and high non-HDL cholesterol levels are possible risk factors to kidney events.

 This registry also collects urinary samples, which will provide the development and validation of novel
biomarkers for diabetic nephropathy.

Establishment of clinicopathological diagnoses for diabetic
nephropathy and nephrosclerosis

* From 13 centers, we collected and examined 532 cases of kidney biopsy-proven diabetic nephropathy
(369 cases), and hypertensive nephrosclerosis (163 cases).

* We already published a manual for pathological diagnosis of diabetic nephropathy and hypertensive
of @ pathological definiti

neurosclerosis. @ an atlas including characteristic pathological pictures, and @ clinical / pathological

nephrosclerosis, of diabetic nephropathy and hypertensive

scores to estimate prognosis of diabetic nephropathy to standardize and improve prognosis.
* We also proposed a clinical flow chart for the diagnosis of these two diseases.

2 2
FE&H (2) Summary (2)
R SUICEEBS DO D/NAFT—A—FR Establishment of novel biomarkers for early diagnosis and prevention
- RRINE SN R PL-FABPOERBRA A AL EFFMEL /-, MRFBEBHEMNOHET R of diabetic nephropathy
RAUS(BZEH, OHEE, ASO, BHEA. FEC)NORUESBmOCEAHBALL,  Urinary levels of L-FABP were prognostic for composite endpoints (kidney events,
« RIOVY — LT - A& RO— ABEHICT, Wilms tumor 1 (WT1) , trophoblast cardiovascular events and all-cause mortality).
glycoprotein (Tpbg) iR E B Hi ¥ —h— & At HE N, TRFBIEBEICSIT BRIERIT. B « Analyses of exosome and metabolome revealed promising candidates for biomarkers
By MERBSHEA TS, including Wilms tumor 1 (WT1) and trophoblast glycoprotein (Tpbg) .
« R HERE 3T o1, *Development of detection systems is in progress.
¢ Three patents were already applied.

TON—F
BEEROAMRRRER. AFABRERSFFTREOAM Yy aVICTRRREE Outreach activities
fToT%, » Research presentations have been made at annual meetings, and also at public session of
c BEOHRAMMELZSUICHPICK HHHBREZ{TOT\S, Japanese Society of Nephrology.
- BABRY S BFHRAES BRSITERS  AFRERRERDSEIMRFAL * Open seminars were held each year and providing information on the website.
BESAZASTRBERETHL, REFSLERICERL, WROAFLRIEE * Cooperating closely with related academic societies, we share and provide information.
ToTWS,

3 3
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Clinical trial for early detection of IgA
nephropathy by novel pathogenetic
biomarkers in medical checkup examinee
with hematuria

‘ Profilﬁe )

1990-19934F E G FEERE X ~ & —

19934 MERBKERFERE  FHMAEE - Sy

199920034F ¥ KU v R —F /K% (A1 V) 1
H—F 70—

e MR 8 2 R A7 B % 2 B R B i N B2
HEHIZ

1 Abstract

TgABMEIZIR EMEIR TH 5 A%, EETIER LW o/ AL
L) ERICERFECEIHBEVPHEEINOOH 5,
KIFDOFE L 2R ¥ AT 2%, 18 PR O 50 5%
B BEEAATFBICHES LTE L, L LS CTlgABE
OMIFEIRTH A [MIR] 2SN T, TOEKH
WA L ST Wz, B S BRI 250 L
BENRAT L2 BB DIRW IS L TgARE kBT B 5
DM EREIII000mH L HEN SN D, Frid, [gA
JEDJR KB b 2 B R EIgA % L HEMOFH RN A +
~—A—xRBL., TNLEZHIgAREZK AT
HEBIHL7z. S hlIgABREFIF RS w72 L7
LT, RATEHEOERE (A2 )—=vF72a7) &8
W, 1 RIEZ O RE MG EE BV 2 Ig AR E R
FHOBBEEMEEL 72, 1HR3IE (&g, PR, L) 174
ZHER BT B 17 N EDZ%E 07000 8 0O JRiE I
B tEED 5. FE2 S -R27T00 KON 247 - 720 &
512, 600 DEFKIRIRE « 2 a7 2 BIREN L. %
DRER, IgABEOTREM OB WIFMEHEZ 3. Rig
EEEOK 1 E WD Z EPHHELZ. —H, B 27—
b FEEREROBREE R, BENIgATIEDRER
HRI303~14% EH#HE SN, D EL Y, K2a7E
ICE D 1 REZ OB R %2 REMEEEE 2 5 BBIE - it A
BEOBEMIGATE Z RV AR RER 2 & BNEIES iz,
AINTEAE 1L Tg AT AE B EAT R D 7k K RO H IR %
TR AHEICH e T YA LTEETH 5,

— OO ——

Large medical expense for dialysis due to IgA ne-
phropathy (IgAN) is a serious problem in Japan.
Although Japanese well-organized urinalysis sys-
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tem have contributed to the prevention in severe
progression of CKD, absence of standardization
in clinical judge of hematuria, known as an initial
symptom of IgAN, have increased IgAN patients
belated in treatments. Since curative treatments
for early-stage of IgAN patients are now available,
new strategy for early detection and diagnosis in
the urinalysis system is urgently required for the
expense burden reduction. We recently found novel
pathognetic biomarkers in IgAN, such as undergly-
cosylated IgAl and related immunecomplexes, and
generated scoring systems for IgAN diagnosis with
these biomarkers. Present study aimed to estimate
proportion of potential IgAN patients in medical
checkup examinee with hematuria by the scoring
system. Serum samples from around 2800 exam-
inee with hematuria in more than 170,000 medical-
checkup examinee from 17 medical centers over
the country were analyzed and scored. We found
around 10% and 0.3-1.4% of potential IgAN in the
examinee with hematuria and original survey popu-
lation in the 1* screening, respectively. Present find-
ings demonstrated that this scoring system is able
to assess specific population to follow or intervene
from the large numbers of medical checkup exam-
inee with hematuria. Future accuracy improvement
and implementation of this scoring system are im-
portant for new policy against the enormous medi-
cal expense in Japan.
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I will review pain perception in humans using
electroencephalography (EEG), magnetoencephalog-
raphy (MEG), and functional magnetic resonance
imaging (fMRI). EEG and MEG findings following
A-delta and C fiber stimulation were similar except
for a difference in latency due to a variation in the
conduction velocity. At first, the primary somato-
sensory cortex (SI) contralateral to the stimulation
is activated, and then the secondary somatosensory
cortex (SII), insula, amygdala, and anterior cingulate
cortex (ACC) in the bilateral hemispheres are acti-
vated sequentially. Findings of fMRI showed small
differences between A-delta and C fiber stimulation.
The bilateral thalamus, SII, insula, and Brodmann's
area (BA) 24/32, with the majority of activity found
in the posterior portion of the ACC, are commonly
activated. However, the magnitude of activity in the
BA32/8/6, including ACC and pre-supplementary
motor area (pre-SMA), and the bilateral anterior in-
sula was significantly stronger following the stimu-
lation of C nociceptors than A-delta nociceptors.
These findings may be due to differences in the
emotional and motivational aspects of either pain,
which are mainly related to the aACC, pre-SMA,
and anterior insula. We also introduce some inter-
esting findings regarding the relationship between
pain perception and emotional changes.
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