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Abstract. Distribution of EGF receptor/kinase substrates in cytoplasmic proteins of guinea pig
various organs was studied. 35kDa and 38kDa proteins in SDS-PAGE were detected as sub-
strates for the enzyme in lung, spleen, stomach, urinary bladder and skin. 35kDa protein is
confermed as lipocortin-like 39K protein of neutrophils by the method of immunoblotting using
antibody of 39K protein. The Ca?*-dependent membrane binding activity protein was an
important character for the protein phosphorylation by this enzyme. A recombinant 39K protein
was also phosphorylated by EGF receptor/kinase and the amount of phosphorylated 38kDa
detected on SDS-PAGE was increased by the time of incubation.
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Fig.1. Mechanism of cell growth factor

PDGF : Platelet-derivde growth factor. CSF-1: Colony stimulating factor-1. N.H:
Neurotransmitter hormon. G.H: Growth hormon. TPA : 12-0-Tetra-decanoylphorbol
13-acetate. EGF : Epidermal growth factor. FGF: Fibroblast growth factor. IGF:
Insulin-like growth factor. R-TYK : Receptor/tyrosine kinase. R: Receptor. G: GTP
binding protein. PI+K: Phosphatidylinositol kinase. PIP<K: Phosphatidylinositol 4-
monophosphate kinase. PLC: Phospholipase C. PI: Phosphatidylinositol. PIP : Phos-
phatidylinositol 4-monophosphate. PIP, : Phosphatidylinositol 4, 5-bis-phosphate. 1P;:
Inositol 1, 4, 5-triphosphate. DG : Diacylglycerol. CaM-+K: Calmodulin kinase. IP;-R:
IP, receptor. PKC : Protein kinase C. ER : Endoplasmic reticulum. P: Protein. P-®:
Phosphoprotein. S: Serine. T : Threonine. Y : Tyrosine.

&, BEEOESFOY Y EF—¥ K XA L OEM, TEBOEDY VEBLE 2 IS B
FIEMOSE, EYELEOF oY VEEDY VEL, pH 52k CaBEOLEL, 74X
T 7 FINA S Y b VRBEED T & 2 CEES C-% F — ¥ OEMAL, HAEBEEET O
SH, BH5VIZASHE L REGEORE, LS —EORGICEL > CHABSA TS b
DEEZBNTWVE?, ZOROHBTF oy VBRAZF F— ¥ RIUVERE TERINAER
E— LA D—FE src BETEY (p605) BNFay vFF—EZDbDTHoZdbdY, Ml
HMABEEAEOF vy v EED) VBB EEL@ X 2RO b0 EZ S, Ly
U, BIEETE, X OEWBESRI C NS BEEF 0y Y REOBRINE ) LBty S E5T
22 LS DIz 3N, TASBIIEBRIORIE TR {, L sMIaoLomi s BT 2 b



EHERRE—REELEFE S5 (1939) 41

DEEZONDB LI >T2, 72 EGF i3 Cohen?iz & U NGF (nerve growth factor ; #i%%
KEEF) OMFTBERE Ty AETRL VB THE ST 3 BE3E» S & 5 £ FEERY
RZYRT, FER~Y AOREFMAZ, UEHRE >R 2EA2FHOATFL L TREEINID
DTHb, ZHOEGF T 2 vv78—i35FEI70kDa T, N-KigflD EGF #&& F X A
v, PIEOBAMET S VBCECEERN X1 v, C-RFflOF Oy o FF—E R XL U

557 V-erb-B gene ——————— 1,154

NH, COOH
-2 1 619 644 694 T 845 940 1173 1186
L] L1 k v | v |
si;;al - - mer?brcme L . autophos lation
peptide EGF binding domain genet{uting protein kinase domain sitep phory
omain

Fig.2. Structure of EGF receptor/kinase
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Fig.3. Phosphorylation of cytoplasmic proteins of guinea pig various organs by EGF
receptor/kinase
The reaction mixures contained 20mM Hepes (pH7.4), 2mM MgCl,, 0.5mMCacl,, 10uM
Na-0-Vanadete, 2-3uCi [y-*2P] ATP, aliquots of the A431 total particulate fraction and
cytosol of guinea pig various organs as a substrate. The total volumn of reaction
medium was 60xl. The reaction tube containing all components except the ATP were
placed on ice and preincubated for 10 min at 0°C in the presence of EGF (100ng). The
reaction was initiated by adding [y-*?P] ATP. After 5min of incubation at 0°C, the
reaction was terminated by adding 60x1 of the SDS solution and heating for 3 min at 100°
C.
A, CBB staining ; B, autoradiography
1, membrane fraction of A431 cells (control); 2, brain; 3, heart; 4, lung; 5, spleen: 6,
liver; 7, kidney ; 8, urinary bladder ; 9, stomach ; 10, skin; upper <, 38kDa ; lower <,
35kDa.
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Fig.4. Phosphorylation of cytoplamic proteins of guinea pig neutrophil by EGF receptor/
kinase

Experimental conditions were as described in Fig.3. except that the substrates were
cytoplasmic proteins of guinea pig neutrophils and their EGTA extract. Phosphorylation
was carried out with (+) or without EGF (—). A, CBB staining ; B, autoradiography
1, 2. membrane fraction of A431 cell (control). 3, 4: Cyto.: cytoplasmic proteins of
guinea pig neutrophil. 5,6 : EGTA Ext.: EGTA extract of cytoplasmic proteins of guinea
pig neutrophil ; <, 39K.
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Fig.5. Phosphorylation of recombinant 39K

protein by EGF receptor/kinase

Experimental conditions were as described

in Fig.3 except that the substrate was a

recombinant 39K protein (200xg/ml). Phos-

phorylation was carried out with (+) or

without EGF (—). A, CBB staining; B,

autoradiography. R39K, recombinant 39K
upper <, 38kDa ; lower <, 35kDa.
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Fig.6. Dose-dependent curve of recombinant
39K protein-phosphorylation by EGF
receptor/kinase

Experimental conditions were as described

in Fig.5 except the concentration of recom-

binant 39K protein was changed. After
phosphorylation by EGF receptor/kinase,
the reaction mixtures were suspended with

ImM EGTA and centrifuged at 10,000 X g for

10 min at 4°C. The supernatant was anal-

yvzed by SDS-PAGE (A) and the radior-

eactive products were visualized by autor-
adiography (B). Concentrations of recom-
binant protein were 1, 25ug/ml ; 2, 50ug/ml ;

3, 100ug/ml; 4, 1254g/ml ; 5, 150ug/ml.

R39K, recombinant 39K
upper <, 38kDa ; lower <, 35kDa.
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Fig.7. Time-dependent curve of recombinant 39K protein-phosphorylation by EGF rece-
ptor/kinase

Experimental conditions were as described in Fig.5 except the reaction time was chan-
ged. After phosphorylation by EGF receptor/kinase, the reaction mixtures were suspend-
ed in the medium of ImM EGTA and centrifuged at 10,000 Xg for 10 min at 4°C. The
supernatant was analyzed by SDS-PAGE (A) and the radioreactive products were
visualized by autoradiography (B). The reaction times were 1, 30 seconds ; 2, 1 min; 3,
2min; 4, 4 min; 5, Smin; 6, 7.5 min.
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Fig.8. Ca?*-dependent-membrane binding and phosphorylation of recombinant 39K pro-
tein by EGF receptor/kinase

Experimental conditions were as described in Fig.5. except the phosphorylation was

carried out in the presence of 0.5mM Ca?* (+Ca®*) or ImM EGTA (—Ca?"). After

phosphorylation, the reaction mixtures were centrifuged at 10,000 Xg for 10 min at 4°C.

Each of the supernatant (S) or precipitant (P) fraction was analyzed by SDS-PAGE (A)

and the radioreactive products were visualized by autoradiography (B).
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