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WFFERR R OBEEE (J£37) : Vitamin A is a micronutrient that is indispensable to maintaining health.
The free acid (retinoic acid, RA) is an active form of vitamin A that elicits a wide variety of actions
which are important to the body. It has attracted considerable attention from the viewpoint of
prevention and treatment of cancers and neurological diseases etc. In the current study, retinoylation
(protein post-translational modification by RA) was found to be a new RA mechanism of action that is
not dependent on nuclear receptors. These findings resulted from detailed investigations using the
human promyelocytic leukemia cell line HL60, which is differentiated by RA. New signal
transmission mechanisms were analyzed that resulted in the identification of new RA-binding target
proteins in the nucleus as well as proteins phosphorylated by retinoylated nuclear protein kinase A.
These studies have clarified protein modifications that are associated with the actions of vitamin A.
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(1) HL60 A A o> 8 5 O G 8 - HL60 il i
(2x107 fif) % 7K# L7= Lysis Buffer B (10
mM HEPES pH 7.9, 10 mM KCI, 1.5 mM MgCl,,
05 mM DDT, 1 mM NaF, 10 mM
Glycerophosphate, 0.2 mM PMSF, 1% Protease
inhibitor cocktail) TR L, K _EIZ 10 43 fki&E
L7z, 10% Nonidet P-40 %l z CREon 2
%, w4 C, 1,000 x g, 5min) L, EiE
ZAMfE E 4y & L7, TRERIZ Lysis Buffer C
(20 mM HEPES pH 7.9, 420 mM NaCl, 1.5 mM
MgCl, 0.5 mM DTT, 0.2 mM EDTA, 10%
Glycerol, 10 mM Glycerophosphate, 1 mM NaF,
1 mM PMSF, 1% Protease inhibitor cocktail) %
Mz K EICERER, =008 (13,000 x g,
4 °C,10min) L., o7z EyEEZms L L
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Q) Z®oe-RV 77 VAT I R IVERDK
%) (2D-PAGE) : 2D-PAGE X O’Farrell & ®DJ5
JEICHEL 7=, RA AUEE L 72 HL60 fiE (4x10°
cells) DFELHEFEIEIX, 9.5 M JRFE, 2% NP-40,
2% ampholytes (pH 5-7 & pH 3.5-10) KT}
5% 2-mercaptoehanol % 7 025 75 1L FE K BN
FEMEHR I LTz, — ot B 13 2% ampholyte
T E e HEERT VAW, Rt BIE 10%
TIIUNT I RENVEMR L, kit s
/Wi SYPRO TH:tA, #v & Immunoblotting
(i) Z17\ ECL Plus CTrlfML L7z,
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&2 7'1.0.1% Tween 20 & 4 PBS (PBS-T) T
AR U 7o B A — RGBSR T2 2535 C 2 (]
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QLER HL60 #HAR (1.0~2.0 x 107 cells fH24) (2
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(pH 7.5) % 2~3 ml Nz @k, AU b
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REVFR— K% 100,000 x g, 60 53[50 L
BTz BiE A AlEtEE sy & L, -80 ‘C TR
17 L7z, E7-LEmIE. 0.005% Tween 20 &
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VEREVFAY - TR LE, D%
100,000 x g, 60 syfiliz.0o L, & 57z BiFlE
T 5y & LTz,
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mercaptoethanol, 1 mM EDTA % &¢r 20 mM
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RPN TR B2 (Fig. 1),
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Tz L, EEE A%, Orbitrap
B ESHTE T LC-MSMS bt 247 - 72,

ZORER . No. 1 H H'EIE Elongation
factorl-alphal (P68104) . Cytochrome P450
(P15538), COP9 signalosome complex
subunitl, Voltage-gated potassium channel
subunit beta-1, No. 23 & H’Z [¥ Tubulin
alpha-1C chain, Cathepsin D C& % FJREMEN
REI., No. 3 & No. 5 DEAE T Keratin,
type I cytoskeletal 9, No. 22 & H'H 1%
N-terminal acetyltransferase complex ARDI
subunit homolog A, No. 27 & FH’& % Protein
disulfide-isomerase A6 & [F7E L7z,
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PR 5y & PRBR I oy 2 R U7, Wiy o
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NaCl [E R A & 0 & FRE B3 & v
Sz, Void volume @ fraction (fr.) D,
fr.2 & fr. 3 DEAE A ID-PAGE (2 XV 4B
L. RA FUAIZE Y Immunoblotting 17>
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bive (Fig. 2A), YL ED X 512, Mono Q
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WIZ, void volume fr. 2 2 [1'& % 1D-PAGE
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