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A specialized intercellular junction between podocytes, known as the slit diaphragm (SD),
forms the essential structural framework for glomerular filtration in the kidney. In addition,
mounting evidence demonstrates that SD also plays a crucial role as a signaling platform in
physiological and pathological states. Nephrin, the major component of SD, is tyrosine
phosphorylated by a Src-family tyrosine kinase, Fyn, in developing or injured podocytes. In this
study, we performed proteomic analysis searching for proteins binding with phosphorylated
Nephrin, and identified several novel interacting protein including phospholipase C-ylIPLC-y1.
Furthermore, phosphorylation of Nephrin is directly involved in Ca** homeostasis via the
recruitment and activation of PLC-y1. These results strongly suggest that the SD structure is
directly linked to Ca®" signaling by PLC-y1, and demonstrate a novel role of SD as an
orchestrator of versatile signaling pathway.

IS TR E R
(EFAHAL - 1)
[ERES S keSS & @t
H20 4% 1, 700, 000 510, 000 2,210, 000
H21 4% 1, 600, 000 480, 000 2, 080, 000
FEE
FEE
FEE

Sy
[

sl 3, 300, 000 990, 000 4,290, 000




FFgeoy e . E S

P o # - A E - NRSRERRES: « /MR

T N - IR

1. WFEBAR S H) DT 5

BORERIR D 7o E I REERE ThH D, =
DOYEIHEFERE T/ Ny FIE OFRMETE < &
O3 EHOBIEMEITRD &0 D B E R,
WA ER IR BRI R oMlaEEEE Th
HAV vy NEMEEZMEKTA2EAE

(Nephrin, Nephl, Podocin, TRPC6) DiEfz
FTERENR 7 v —BiERERE (WEFORAE
DPIRIZIFHE SN HREE) ORIE L X 723 F»
5. AUy MENRANEROEERETH 55
BN >TETZ, HFEILIZAY v B
fE D EARERKTESE T D Nephrin N F 1 v F
F—FDFyn ik U UoibE 15 5%E, S
DIZENN B R A REABE & % < B
HEDER S URD T,

2. e B

AMETIE O ET IO e T 417
ZEMZ T Nephrin ® U ki L - T
HEIEND A v MNEfEED X A FI 7 R
MBI RRNT L, ZAUDSSRERIR BRI
FERE, MEICED X I REEBE D=2 D),
& 5|2 Nephrin 234 & 95 > 7T IUBRER
DREHE D WV DNZE B IR DOFIEIZE D > T
HNERRETT 5,

3. WD Ik

SRERIK BRI ISV T D o 7 F WARTEREMT
EWIHIBGOFEME . TNONEAR X7
1 —BREBERERIE &V ) BERBIS VB
B350 EHRRD720, ELEN. 14w
LS BB A BEIEE A BRI 1 X
— T B E T2, EREIZIFZLL T D =212
DWW Z1T- 72, (1) U &k Nephrin
o R H'E oMM, (1D YV b

Nephrin LA EAEIZ LD V7 T IVBIESR
OfENT, 1D BRAER L O% 7 0 —PEE
FERIEICEBIT AR Y v MREY by 7
IVDOEZROIENT, Thb,

4. WFFERR

(D U M1k Nephrin f&& & B E DMEENLE
AT Nephrin OFMLNGEIR % invitro TV
BEIEL, DY BT o > R E & L
l A, Y1204, Y1228 72 FE U R L &
NHFa U EREDIFEN, < OFa N
VU b SN D RIREMEDN R S T, F£-E
w2V, U b Nephrin (R FEAYIZ
AT HEEE L LT PI3Kph3, Crk family
proteins, X' PLC-yl #[FE L7z, PLC-

« 1 I3ORERIR CIIRERIR BRI IR 12 &
FEHLL T, PLC—y1 1 ZZ?D SH2 RAA
Z 4t LT Nephrin @ Y1204 @ U b2 Hr
MRS LTz,

(I1) U »f#fk Nephrin s fEEEAZIC LD Y
7 I MGTEESR DFRMT

Nephrin U V(LD i ZRFT 5729,
Nephrin OFHIIPNGEIE & CDS Dl fu sk ek &
A SEEXATEAERBT 584 R
L. LCD8 FAZAERH S E D Z LIC L Vs
EBHA 275 AZY 7 L. Nephrin OHEA
REI A FF A Y R L S AT LT,
ZDFREHAWDLET Nephrin pY1204 D4FHE
y7e U 2 k2 L T Nephrin ®£EIC
PLC-+1 RV I N—FENDBZ L, £2
NephrinY1204 @ U EE{KGIZ KD PLC-y 1 237
MAL & HHE%E PLCyl OV i RAYHT
KEHWNTHLNZ LT,

SHIIZHANT T DA A=V TOFEE
FAWNT Nephrin 7 9 A& U o R OHIRIN 7
N LABEOEEBE LI EZ A,
Nephrin pY1204 ® U »f#{t. Fifi T PLC- « 1
DOIEPEAIZ X 0 #EN ER 3 K USRSt o1
FINDANT T MRADBERZ Y, IV T A
BENERKT2FE, 77205 Nephrin D U
FRb S RERIR B Mie D I v o v 7
L L EEEBRT D ENH LIRS T,
(IIDBRARB LR 7 o0 — BlERBEERIEIC
BIFDAU v MMEY VLY 7V DE
DIEMT

Z 35 D Nephrin &7 F/L2% in vivo @
BEARBIELEBLTWAENE 5 NnEfH~N
LR 7 v —ERIEETT VEW (e
URREEEE) CTOMHTEZITU, SRERIR LB
fa 5 R 1T Nephrin Y1204 OFR 72 Y b,
BELUPLC-y 1 OMIE~DY 71—k &

DIZPLC-y 1 OIEMALNE Z > TV D F & JL
W72 L7,

A OMFZEIEL, AV v MES 238 7 ¢
NE—L L TOMEE LToOREIZ T TlE
72 KRN S 7 B R IR < T B E A
RTHDOT, V7 FIARERIE OMFEN = 7
0 —YERIEDORIEL AL 5 5 etz
L TW5b,

KT TEHFEILL AT v MEICHFEET D
TRPC6 &\ HL 7 AT v RV OFEERIZS
B X 0 RERIRIEAVIE S IET D FN 5
MZR- TR, SEALMNZ LI VY Y
LY T Fd B s LT Nephrin @V g
{BIEME A VR ERIR E R HIIfE E Co A 1=




ALTHELTHDAEEME L RIBEIN D, HIE
TRPC6 (ZOWTh U b ENLi-s 7L
R L THRET R D T 5,

5. ERRRWIE
(BFZE ek, BRI Syt B OSSR e 41

ERN)
GEEams) G 1)
1. Sekine T, Konno M, Sasaki S, Moritani

S, Miura T, Wong WS, Nishio H,
Nishiguchi T, Ohuchi MY, Tsuchiya S,
Matsuyama T, Kanegane H, Ida K, Miura
K, Harita Y, Hattori M, Horita S,
Igarashi T, Saito H, Kunishima S.

Patients with Epstein-Fechtner
syndromes owing to MYH9 R702
mutations develop progressive
proteinuric renal disease. Kidney

International, in press

Zhang Y, Yoshida Y, Nameta M, Xu B,
Taguchi I, Ikeda T, Fujinaka H,
Mohamed SM, Tsukaguchi H, Harita Y,
Yaoita E, Yamamoto T. Glomerular
proteins related to slit diaphragm
and matrix adhesion in the foot
processes are highly tyrosine
phosphorylated in the normal rat
kidney. Nephrol Dial Transplant. in
press.

Harita Y, Kurihara H, Kosako H, Tezuka
T, Sekine T, Igarashi T, Ohsawa I,
Ohta S, Hattori S. Phosphorylation of
Nephrin Triggers Ca2+ Signaling by
Recruitment and Activation of
Phospholipase C— vy 1. J Biol Chem
284: 8951-62, 2009

SR [RHE-T 0 7 4 X 7 AV &
NIERIEER Yy N T — 7 JEORERIR B
578 1 DI SRS Al R s e ca /4
TV T FEERES FAA, Vol 217,
2582-2587, 2009

BRHE - (BRI 2N 7 s
B LB R RE D A A v F & L
TOEAEY b ) k) B
BT BRESEAE, Vol. 67, 300-305,
2009

EHE . ELEMER 7 o —BIERERE DR
RUFREKT 5 A DU NY 7 & LTo
podocyte]  /INENEL Vol. 41, No. 2
252-256, 2009

sEHE - DRERIER BB ORI 72 5
IGEES T & FTHEE] Annual Review R
figk 2009, A ESAE, pl-7, 2009
AR S [EEME  SCRMEEEER T
2 —BREBERE O RRENT b R 2 T&
T BIROITE T ) B A/ NER T

1

(%

itES 200944 A 17T H, BE
IR TRRE  RERA R, F o
T & B RE—E AR O FIE SR IR DRI
M <= BHANERFESHESE Vo,
112, No. 8, pl219-1226, 2008

=K GF M)
Harita Y: SIRP @ Co-Localizes with
Nephrin at Podocyte Slit Diaphragm,
and Modulates Nephrin Tyrosine
Phosphorylation. ASN (American
Society of Nephrology)Renal Week 2009,
San Diego, CA, 2009, 10. 31.
Kanda S, Harita Y, et al:
Phosphorylation—dependent surface
expression of TRPC6 by PLCg is
negatively regulated by Nephrin
ASN (American Society of
Nephrology)Renal Week 2009, San Diego,
CA, 2009, 10.30
gEH B CREKIAR Y » MEIZEBIT S
U by 7)) 7 8 24 AR
URTT A, BT, 2009, 7 H 25 H
EH 2 Nephrin ®F w2 U Rl
I% PLCy -1 %41 LMIIEN Ca2+HRE% |-
A& D. 552 B A ARB RS R
& B BRIROME, Bk, 2009, 6.
26.
BEE B SERMEEEER T r—EiE
EREDRKFEANT D R 2 CTE T EBAIR
OFIEREF. 55 112 [\ BA/NER
SRS, AR, 2009, 4 H1TH
Kanda S, Harita Y, Sekine T, Igarashi
T, Hattori S: TRPC6 as a possible 1ink
between Nephrin and PLCy —the role of
phosphorylation of TRPC6. Renal Week
2008 2008 =11 H 6 H 74777
v
Harita Y, Kurihara H, Kosako H, Tezuka
T, Sekine T, Igarashi T, Ohsawa I,
Ohta S, Hattori S: Clustering—indiced
phosphorylation of Nephrin triggers
Ca2+ entry by recruitment and
activation of PLCy. Renal Week 2008
2008411 H6H ZA4T7TNT47T
Harita Y, Kurihara H, Kosako H, Tezuka
T, Sekine T, Igarashi T, Ohsawa I,
Ohta S, Hattori S: Recruitment and
activation of PLC- vy by
phosphorylation of nephrin: a new
insight into a link between slit
diaphragm and calcium signaling. 7th
International Podocyte Meeting, 2008
F6eH4H hFarh
R R 7 v —BEERE O IR REAE B~
DOk & VR DEEHEL—1 7 v — B EfE




R (B 5 4y T-RE & B A RS
A=A h— AANERIZS (VR
UUL), 20084-4 A 25 H  HK

(XE) GHo )
(P PERE)
OReL Gt 0 F)

AR
FEHAFE
MR -
TEEE

FHE
HFEFEH B
ENS DR

OBkt Gt o 1)

Py
A
MR -
FHAA

FHH
BAEEHA -
ENS DR

(Z Dfh)
TR B A

6. WF7EHHER
(1) WFFEAREH

5 H & ( HARITA YUTAKA )
B - RrEBh

Wrgesds : 10451866

) ooy
«C )

MR

(3) HLEEF I
«C )




