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Figure 1. Furosemide-induced proteomes of NE-MD cells by two-dimensional gel electrophoresis (2-DE). A total of 46
selected protein spots, corresponding to 18 unique proteins, have been identified. They were mainly distributed in the area of
mass 20-170 kDa and pl 4-10. Although 6 protein spots were increased by 1.5 times in NE-MD cells treated with furosemide
(12 pM), only one unique protein spot increased by more than 5 times.
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Figure 2. Protein analysis by matrix-assisted laser desorption/ionization (MALDI)-time of flight mass spectrometry
(TOF-MS). Peptide fragments shown were determined by a computer program (MS-FIT). One unique protein spot, No.6 (red
circle) in Fig. 1, was determined as nNOS.

MEEHTFGWRR | @PHYI SWRLFEREMGGLGFLYKERMSE PPV SOLIRGGA AERSGLIQAGD] [LAVND R
PLMDLSYDS ALEYLRGIASE THYWLILRGPEGFTTHLET TFTGOGTPK TIRYTRPLGTPT KAVOLSR APS
ASEOAPLAVDRYPGPSH GP RHARG RGRGAGS WSR ANGYAID PTMENTRANLODSGERDELLKEEIEPYLSI]
LTGEGKAYNRGGPAKAEME DTG @VDROLDGKELHEAPPLGGENDRY  FHODL WGE GHYPWWLHN NPYSENER S
PASGKASPT KNGSPS RCPRFLEYENWETDWWLTOTLHL KSTLETG CTERI CMGS | MLPSHHI RE SEDVRT
KORLFPLAREFLORYYSS] KRFGSKAHM DRLEEVMEEI ESTSTYRL KOTEL I ¥GAKHAWRNASRCYGRIQ
WEELOVWFOARDCTT AHGM FH'YICHHY KYAT HEGHLRSAIT I FPRRTOGKHDF RMWHSOL IRYAGY KRPDG
STLGODPAWVEFTEIC] @2 GWKPPRGRFOVLPLL LAANGHNDPELFRIPPELYLEYP IRHPEFOWFKDLGL K
WYGLPAMSHM | GGLEFSACPFS GWYMGTE | GYROYCONS RYHILEEVAKKMOLDME KT SSLWKDRALVE |
HNIAYLYSFRSDEYTI VOHHSATESFI KHMEWEYRCRGGCPA DWW YPPMSGES I TPY FHREMLHYRLTP S
FEYRPOPWHTHYWEGTHGTPTERRAI GFEKLAEAVEF S ARL MGRAMAKRYEAT ILYATET GESOAYAR TL
CEIFKHAFDAKAMSMEESD | VHLEHEALVYLMYTSTFGH GOPPENGEKFGC ALMEMRHPHS VREERKSYE W
RFMSYSSYSDSRKSSGOGPDLRDNFESTGPLANYRFSYFGLGSRAYPHFCAFGHANVDTLLEELGGERILK
MREGDELCGREEAFRT WARKMFEAACDYFCNMGODYHI ERANNSLI SHORSWERNKFRLTYMAEARPELTR G
LEWYHEERYSAARLLSRENLASPESSARSTIFYRLHTHNGHNRELRY QPGOHLGYFPGHHEDLYHALI ERLED
APPANHYYEVEMLEERNTALGY SHWKDESRLPPCTIFRAF  EYYLOITTPPTPLALRRFASLATHEKEKR
RLLYLSKGLAEYEEWK WGK HPTMVENLEEFPSI OMPATLLLTRLSLLEPRYYS | S55POMYPDEVHLTY A
IMEYHTROGEGP WHHGWCS SWLHRI AADDWYPCF WYRGAPSFHLPRNPRVPCILVGPGTG ] APFREFWROR
OFO1 AHEGMNPCPMYLYWFGC RESKIDHI YREETLQAKNEGYFRELYTAYSREP DRPEEYWEDWVLRERLAE
SWWRALKERGGH I YWCGDYTHAADYLEAI AR MTRRGKLSEEDAGYFISRLRODNRYHEDI FGWTLRTYE
WTHRLRSESIAFIEESKKDTDEWFSS

Figure 3. Amino-acid sequences of brain type neuronal nitric oxide synthase (nNOS). Full length of brain type nNOS (Black
letters) and peptide fragments from spot No.6 (Yellow stained) determined as NNOS by MALDI-TOF-MS were over-written.
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Figure 4. An illustration of molecular structure of putative nNOS protein from macula densa. Although a N-terminal heme
binding domain, a main part of oxidative domain, was conserved, a C-terminal reductase domain, such as the flavin
mononucleotide (FMN), flavin adenine dinucleotide (FAD), and nicotinamide adenine dinucleotide phosphate (NADPH)

binding regions, was missing (cross).
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Regulation of Body Fluid: Identification of Molecular Machineries for Cellular
Na" Transport in Kidney Macula Densa

Katsumasa Kawahara, Yukiko Yasuoka, Hidekazu Fukuda

Department of Physiology, Kitasato University School of Medicine

Summary

A newly established mouse macula densa cell line (NE-MD) shows up-regulation of the neuronal nitric oxide
synthase (nNOS) protein and generates L-arginine (Arg)-induced NO when NE-MD cells were incubated with
either low [NaCl] solution or furosemide (12 puM), an inhibitor of Na'-K*-2CI" transporter (Yasuoka et al, 2005;
Kawada et al, 2006). Molecular weight of furosemide-induced nNOS protein (65 kD) by Western blotting was
smaller than brain and cardiac types of nNOSs (160 kD), suggesting that the nNOS protein of NE-MD cells may be
largely truncated. To further investigate a molecular structure of the nNOS protein, we have examined the
furosemide-induced proteomes of NE-MD by two-dimensional gel electrophoresis (2-DE) combined with mass
spectrometry (MALDI-TOF-MS). A total of 46 selected protein spots, corresponding to 18 unique proteins, have
been identified by 2-DE method.  Although 6 protein spots, including nucleolin, pyruvate kinase, and nNOS, were
increased by 1.5 times in NE-MD cells treated with furosemide (5 hrs), only one unique protein spot, later
determined as nNOS, increased by more than 5 times. Although an N-terminal heme-binding domain was
conserved, a C-terminal reductase domain, being essential for transfer of electrons to the catalytic heme center, was
surprisingly missing. In conclusion, nNOS protein identified from NE-MD cells may function without the
C-terminal or require an undetermined protein for a functional complex. C-terminal truncated nNOS of mouse
NE-MD cells may explain unique regulation of gene expression and activity in the macula densa.
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