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Lymphocytes were found to possess all of the enzymatic machinery needed to phosphorylate and
dephosphorylate proteins. At least four groups of protein kinases participate in T cell activation and interact
with each other in a complex and as yet unknown manner. Increased phosphorylation in lymphocytes following
stimulation with mitogens or interleukin-2, and the pivotal role of protein kinase C(PKC) in the initial
biochemical reaction have been reported. But the exact role of PKC in T cell activation and the substrate of
PKC are not well known.

This study was attempted to clarify the characteristics of 22 KDa phosphoprotein obtained from rat peripheral
blood lymphocytes(rPBL) stimulated with phorbol 12-myristate 13-acetate(PMA), using various kinase inhibitors
as well as kinase activators. The lymphocytes were incubated with p orthophosphate before PMA stimulation.
The migration pattern of the phosphorylated proteins of PMA-treated rPBL in the two dimensional electrophortic
fields were analyzed after autoradiography. And the phosphorylation sites of 22 kDa protein were analyzed
by high performance liquid chromatography(HPLC) and scintilation counting.

The results are as follows:

1) Increased phosphorylation of 22 kDa protein was observed with PMA.

2) Forskolin, an activator of adenylyl cyclase, causes no significant change of phosphorylation of 22 kDa.

3) A 23187, a Ca’" ionophore, has no noticed effect on the phosphorylation of 22 kDa protein.

4) Staurosporine, a potent PKC inhibitor, showed inhibitory action on PMA-stimulated phosphorylation of
22 kDa.

5) Calphostin C, specific PKC inhibitor inhibited the PMA-stimulated phosphorylation of 22 kDa.

6) Among trypic peptide fractions of 22 kDa by HPLC, one *p phosphopeptide peak was observed at about
20% acetonitrile.

From the above results, it could be suggested that the 22 kDa phosphoprotein of rat peripheral blood
lymphocytes would be a substrate of PKC, and has one phosphorylation on serine residue.
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9] ulHoll 23t non-equilibrium pH gradient gel electro-
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bicarbonate(pH 7.4) 8RS8 tmbexd 1 mi¥ W31 37Co)
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dick & Jackson, Muskegin, MI) 0~50% gradient(flow
rate 0.7 ml/5)E 230 nmoll 4] reverse phase CI8 column
(Verspack, Altech, Deerfield, IL)g A}&3}e] HPLC
(Spectra-Physics, Fremont, CA)Z EA3sl9r}”. HPLCZ
Falxl X3S fraction collector(Bio-Rad, Richmond,
USA)E 30% 7tAcog BE2Z X3 X scintillation
counter(Pharmacia, Uppsala, Sweden)& 7} F2| o] A5
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olxtl A7dF T geldollA P QA glulg
Aehle] 6 N 4oz AES110T, 2417H% pyri-
dine-acetic acid(pH: 3.5) k58900 Z cellulose plate(Sig-
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od& tlul B3-S Coomassie brilliant blue® <3 3}o] &
A7 gel AollAe F2 FAFF 31 kDa-100 kDa Aol
off ¥ o F3o] veiken difie] M 59
7A0)ell §ix)etchFig. 1A). A FA94L P2 E
AAZ F=Z=F £3g olx HrldFste] A2 o
TS A7HA 715HE ol 83t Xeray filmoll 3Hd
AlZ1 73} Coomassie brilliant blue Yo 2 Helg|elud
i BRI o 4S EAch BAE 22 kDadl
M gelfbollA] Aol ghlo g velygont Ayt w
Aol A% wloket QQA3LE B oh(Fig. 1A & 1B).
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Fig. 1. 2-dimensional electrophoresis and autoradiograph of rat phosphopnoteins of tained from peripheral blood lymphocytes
A: Coomassie brilliant blue stain

B: Autoradiograph of phosphoproteins

NEPHGE: non-equilibrium pH gradient electrophoresis

SDS-PAGE: sodium dodecyl sulfate polyacrylamide gel electrophoresis

22 kDa protein was appeared as small spot on the gel and autoradiograph.

Fig. 2. The effect of PMA, forskolin and A23187 on the protein phosphorylation obtained from rat blood T-lymphocytes.

A: control

B: PMA 100 ng/m! treatment

C: forskolin treatment

D: A23187 treatment

22 kDa protein was phosphorylated by PMA, but showed no significant changes by forskolin, adenylyl cycalse activator or A23187
calcium ionophore.
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Fig. 3. The effect of staurosporine pretreatment on PMA- stimulated phosphorylation of 22 kDa protein.

A: phosphoproteins of PMA stimulated lymphocyte

B: staurosporine 20 nM pretreatment
C: staurosporine 40 nM pretreatment
D: staurosporine 100 nM pretreatment

PMA-stimulated 22 kDa protein phosphorylation was inhibited by staurosporine pretreatment.
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Fig. 4. The effect of calphostin C on PMA-stimulated pho-
sphorylation of 22 kDa protein obtained from rat blood
T-lymphocyte

A: phosphoproteins of PMA-stimulated lymphocytes

B: calphostin C 10~ M+PMA 100 ng/mi treatment

nitrile 2 2} 20% <] ch(Fig. 5).
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Fig. 5. Phosphorylation site determination of tryptic peptide
fraction of 22 kDa protein

22 kDa phosphoprotein was tryptic digested, then fractionated
every 30 second by HPLC. High radioactivity was detected
between 34th and 36th fraction.

Fig. 6. Phosphoamino acid analysis of 22 kDa protein. 22 kDa
protein was acid hydrolyzed and electrophoresed at pH 3.5,
then, autoradiographed. Radioactivity was detected at pho-
sphoserine residue.
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St 73} aceronitrile gradient 20% A ZoflA] s}l *Fp

(o
0
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3) Zt<5 ionophore?l A231879] XX & 22 kDaxl#Re]
QS F7ht dehd A skt

4) 22 kDagh#e] QA3 FyhE PKCY AAAY
staurosporine?} calphostin C XXl 2 AAAH}E
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5) HPLColl ¢]3&F 22 kDa ©hul9] tryptic peptide frac-
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