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Proteome-based Identification of Proteins Regulated by Aldosterone
in Rat Kidney Cortex

Mi-Na Song, Hong-Bae Jeon, Hyo-Jung Choi, Tae-Hwan Kwon and Moon-Chang Baek™

Department of Molecular Medicine, Department of Biochemistry, School of Medicine,
Kyungpook National University, Daegu 700-422, Korea

Abstract — Aldosterone, mineralocorticoid hormone, has important functions related to the regulation of blood pressure
and balance of fluids and electrolytes in the distal region of the nephron. By genomic and non-genomic action of aldosterone,
the physiological kidney functions are modulated. However, many of them except several kind of sodium channel have not
been identified and analyzed yet. In this study, proteomic technologies with two-dimensional gel electrophoresis (2-DE) gel
using aldosterone rat model were applied to analyze and identify the aldosterone dependently expressed proteins in rat kid-
ney cortex. As a result, the established aldosterone rat model exhibited the normal physiological responses to aldosterone
and modulated proteins were identified, which included 15 increased and 3 decreased proteins on 2-DE analysis. Among
them, 11 proteins were identified as changed proteins by LC-MS/MS analysis. These proteins identified as aldosterone
induced proteins were involved in several cellular pathways such as cytoskeleton remodeling, energy metabolism, amino
acid metabolism, and chaperone process. In conclusion, our data could provide the insights into the new mechanism under-

lying regulation of kidney functions by aldosterone.
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Table I - Physiological parameters of animal model by aldosterone treatment

Rat ID# n P Upem Uo Px, Py BUN CREA
(mosmol/KgH,0) (mosmol/KgH,0) (mi/day) (mmol/l) (mmol/l) (mg/dl) (mg/dl)

Con 3 303.7%+3.5 545.0+11.6 24.7+0.9 137.0+1.5 4.8+0.2 10.0+0.6 0.4+0.1
Aldo 3 285.7+12.8 608.0£69.0 23.0x1.1 139.3+1.2 3.0x0.2 8.7+x0.3 0.5+0.1

n, No. of rats; UO, urine output; U,
sodium; Py plasma potassium; BUN, Blood urea nitrogen; P, plasma creatinine.

urine osmolality; P ., plasma osmolality; U/P,

osmy Urine-to-plasma osmolality ratio; Py, plasma
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Fig. 3 — Comparative 2-DE protein analysis between normal and aldosterone treated rat kidney cortex. Each protein extracts (200 ,,g) were
applied to isoelectrofocousing step using 18 cm Immobiline DryStrip pH 3~10 gel. Second dimensional separation was performed
with 12% polyacrylamide gel. In the middle region, enlarged gel portions were presented. Individual arrow indicates identified proteins
by LC-MS/MS analysis.
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Table II - Identified proteins changed by aldosterone treatment on 2-DE

ISII))Ot Protein name Smrsl(sf’rot (?{ASZ) pl I;fgt Is)i‘o(ig Cox(f;or)age Localization ~ Biological process Change
C1 ATP synthase subunit P10719 563 5 16  358.6 30.2 Membrane ATP synthesis coupled Down
proton transport

C3 Cytochrome c oxidase sub-  P11240 16.1 6.1 2 313 11 Membrane metal ion binding Down
unit 5A

C4 Iron responsive element Q63270 98 6.7 8 58 7.3 Cytoplasm citrate metabolic pro- Down
binding protein 1 cess

A0 TNF receptor 1A P22934 509 7.6 1 225 13 Membrane apoptosis Up

Al Pyruvate carboxylase P52873 129.7 6.3 9 109.5 7.7 Mt matrix gluconeogenesis Up

A4 C-1-tetrahydrofolate syn-  P27653 1009 7.1 8 33.1 8.2 Cytoplasm oxidation reduction Up
thase

A8 Serum albumin P02770 68.7 6 23 5115 35 Plasma transport Up

A9 Serum albumin P02770 68.7 6 24 507 35.7 Plasma transport Up

A10  Ezrin P31977 693 57 12 1175 17.9 Membrane regulation of cell shape Up

All  Protein disulfide-isomerase ~ P11598 57 6.8 8 80.9 175 ER lumen cell redox homeostasis  Up
A3

A12  Argininosuccinate syn-  P09034 465 7.7 7 62.9 13.8 Cyt, Mt, ER arginine biosynthetic Up
thase process

A13  Hemoglobin subunit -1 P02091 16 82 5 63.1 36.1 Blood oxygen transport Up

Al4  ATP synthase subunit B P10719 563 5 9 1303 17.4 Membrane ATP synthesis coupled Down

proton transport
Al5  ATP synthase subunit B P10719 56.3 5 5 42.8 112 Membrane ATP synthesis coupled Down

proton transport
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C-1-tetrahydrofolate synthase= ATPE ADP2} 11ko & 3
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g io]:ﬂ‘)

329 AR BA| ojv] BuEo] ek o] 5 ATP
synthase subunit B, cytochrome c oxidase subunit 5A, iron
responsive element binding protein 1, pyruvate carboxylase,
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Wtk T3k serum albumin® A9 AR 4] W AEH|2o|=
A 328, APt & $53E 7152 3L, hemoglobin
subunit B-12> AEToA] ArE SHkeke wA R A4 9l
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Azl Yep=A1E 218kt

H2E EXE S8 SHE THEE &l
Pyruvate carboxylase,
synthases subunit f 5 LEAEHE] 28] W3lsh= 207 &
e 37pA] o] dfsto] fiaH ERo® ERISHItHFig.

4). Pyruvate carboxylase®} argininosuccinate synthasetx %%

2ElEe] oJsf A1 sl SR 210 = YEITE. Pyruvate

argininosuccinate synthase, ATP
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Control Aldo
#1 #2 #3 #1 #2 #3

Pyruvate carboxylase

Argininosuccinate synthase

ATP synthase subunit-B

Tubulin

Fig. 4 — Validation of identified proteins by immunoblot analysis.
Kidney tissue lysates from normal and aldosterone treated
rat were analyzed by immunoblotting and probed by
antibodies against pyruvate carboxylase, argininosuccinate
synthase, and ATP synthase subunit B.
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