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HE » X

Ca*-1 > JgE tk#% 1 protein kinase C jF (PKC) £k rm#&MBICELWTAEL
7. MEOEEICE? PKCER O£ % RHT S0, E¥e MREOBHRRT >
REICHEWTHEEL, ©EMEZThEAR, 187.3197.9, 418.0£183.4 pmol/min/mg
protein THY, ZD99.6%, 94.7% = HMBHEENDEH T .

F1-, FAZRHEOMBICEVWTZONLEEICL S PKC FHO£ERATID, Bl
SEEM MBS © KIME mEHEIE % Percoll TEHFARIC L - THEL, FHKRE
&, BBBHhED PKC EHZ2 AT L. ZORKE, HELMEARBMMICHEL, &
SEME(E48.3417.4 % LEEERL, BESHERE HERMIETES.7%, BRBMETHE
1.0 % LpELERN L YBEEZRLE. UELY, DRBERTH-TH, TOHEDOH
MIck Y PEC EUNERY, $LMBOMLECL > THEENRBHLNT.
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Basic Studies on Protein Kinase C Activity in Human Blood Cells

Lisa Shirato

Caz*-phospholipid dependent protein kinase C (PKC) activities in human blood
cells were measured. Total PKC activities in peripheral neutrophils and lympho-
cytes from flealthy volunteers were 187.3+97.9 pmol/min/mg protein and
418.0+183.4, and the activities in cytosols were 99.6% of the total activities
and 94.7 %, respectively.

PKC activities were also determined in the peripheral leukemic cells at various
differentiation stages, which were obtained from patients with chronic myelocytic
1e1ikemia. The leukemic cells were fractionated by discontinuous density gradient
with Percoll. In immature cells, total PKC activities were 48.3+17.4% of mature
neutrophils, and those in the membrane fractions were 5.7+5.0%, which were
higher than those in mature cells (1.0+0.5%). Total activities of PKC and its
activities in subpopulation such as in the membrane fraction may be varied in
the kind of cell lineages and Athe extent of maturation in human blood cells.
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Ca?*-) vgBE KGN protein kinase C (),
- T PKC &) ik, Baofifmcsvc, M
MG CEE R RE R L T 5B 2 L ANEE
BHHME o T ETED, 2 i PKC 2%
J& 7 » € — &% — T35 phorbol ester iz & » T
EEEELINS 2 BB - TS,
MR D BEFEC R O AR Js b} B EE M b /R
INTWB, D
MEMRC R -Th, VB3T3
mitogen JIF L, FFhERAE DBRERII AT
iz, PKC O ARDHR TV 5. 979 &
72, BRI I MR E MR~ D 5L EFEFH D
5L b, PKCAUEHILIhBZ &b B
HRTWS 90 = ¢, v b MEHE D 5
{bic kit 3 PKC oRE+ B35 BHT, IF
e P RMIMFER RO Y v ko PKC iE:
YUEL, BREEOEFGMAYRDSELE D
Z, BHEEEMEAEMRED LR & PKC
EHEDBIHEIC O\ T H R L 7.

mHE LA E

D MFaOHIE 2

b ROREAM Y v BRI, AR A
Him OB (Lymphoprep, Nycomed A5,
Oslo, Norway, WE 1.077) i CHHEL METR
B % B 7. F7o, e hRMMmFPER I,
HEER « SBIRIEERD 2 % (Mono-Poly
Resolving Medium, Flow Laboratories. Inc.,
North Ryde, Australia, }b&E 1.114) %
TR, BRERL 7.

1S B aEtE AR, (8B A s
IS BRI X 0 BRI 7o, SEFIE EI
BR%7 10,000/l L ET, Z 04 EC B EIZFER A
1~3% O EHETHEL TW5 SEFIEZERL
7z, 7ok, &fE b busulfan OEEITZITC
[AYZ4AN

Percoll (Pharmacia, Uppsala, Sweden)
i, 1.5M NaCl % 9:1(v/v) o H&K Tz
THELIA by 7 % 100% Percoll & L,
iz phosphate-buffered-saline (PBS) %
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—EEINZ T, &R O Percoll ¥ % fFHIL
7o, TOXBED Percoll KX IERERL, T
BXn100%, 80%,70%, 60%, 50%, 40%
DAREG AR fEH L 7. BERMM 2 ml &
DR EBIZEREL, 400x g, 20min O
THEL. BEORKME L, BE~—»H—E—
RO X -7,

2) PKC iE o fIE

Mk FhFh PBS i@ T % L 745,
25 mM Tris-HC1 (pH 7.5), 2 mM EGTA, 20
mM 2-mercaptoethanol, 40 wpg/ml phenyl-
methylsulphonyl fluoride (PMSF) % 4¢s
Buffer A 1 ml [c{g# &4, BEFHIC CHaR
¥, 100,000% g, 60 min, 4 °CizT&LL,
P BB & S oL 7. EESLE
& Buffer A 2{##EX¥, 1% Nonidet P-40
Nz kb 1B e, 100,000% g,
60 min, 4°C T L, O LFEXERES &
L TR #MlE, EES 132 h % h Buffer
AR THEHILDFHL 7= 0.35 ml DEAE-
Sephacel # 5 4 (Pharmacia, Uppsala, Swe-
den) k%% L, Buffer A 10ml Tk 7o
#%, 0.15 M NaCl %47y Buffer A 1.4ml ¢
PKC HEy&##EHL 7.

PKC &ML, e A vy v ERbEE % HIE
L, phosphatidylserine, diolein #FE, KO
JEHFLET TD [*P-y] ATP (New England
Nuclear, Wilmington, USA) o, [V vtk
&M (pmol/min/mg protein) % 4 - CTEH
L. RIG¥KE 25 mM Tris-HCl (pH 7.5),
5mM Mg acetate, 0,5mM CaCl,, 2.5nM
[®P-y] ATP, 50 pg histone (Type IM-S)
(Sigma, St. Louis, USA), 20 ug phosphatidyl-
serine (Sigma, St. Louis, USA), 0.4ug 1, 2-
diolein (Sigma, St. Louis, USA), sample
protein & L #=. 30°C, 6min o BEHIC,
2ml D 5% vV 7w v BEBEER % L T G
ZEILEL, 5% MV 7 ee BT T SRELC
th, WthvvFrv—vavrvvr—gT P
DREHEMEZ BIE L 7o, 1219
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Table 1. Protein kinase C activity of human lymphocytes
Total
No. (angxoggégr/l) Cytosol | Membrane CS;g’t?gl/(l};’)tal

1 644.5 636. 6 7.9 98.8
2 164.9 150. 8 14.1 91.4
3 140. 8 140.0 0.8 99.4
4 491.8 485.1 6.7 98.6
5 522.8 490.9 31.9 93.9
6 410. 6 391.8 18.8 95.4
7 517.6 497.3 20.3 96.1
8 732.2 698.8 33.4 95.4
9 251. 4 ' 250.6 0.8 99.7
10 516. 2 495.5 20.7 96. 0
11 301.2 239.0 62.2 79.3
12 443. 8} 422.6 21.2 95.2
13 304.1 297.7 6.4 97.9
14 545.0 515.0 30.0 94.5
15 320.1 307.1 13.0 95.9
16 724.4 661.7 62.7 91.3
17 632.0 590. 2 41.8 93.4
18 437.2 422.8 14.4 96.7
19 283.0 261.9 21.2 92.5
20 264.2 253.4 10. 8 95.9
21 129.9 117.8 12.1 90.7

418.0+183.4 | 396.5+£175.4 | 21.4+£17.3 | 94.7+4.4

Table 2. Protein kinase C activity of human neutrophils

Total
No. (anglo;gg%é%) Cytosol\ Membrane C};;%?glé}‘/o%tal

1 120.1 119.4 0.7 99.4
2 263.1 260.3 2.8 98.9
3 219.8 219.6 0.2 99.9
4 171.9 171.6 0.3 99.8
5 249.2 249.1 0.1 99.9
6 316.9 316.8 0.1 99.9
7 129.3 129.2 0.1 99.9
8 324.4 319.3 5.1 98.4
9 100.9 100. 1 0.8 99.2
10 142.6 141.0 1.6 98.9
11 186.9 186.4 0.5 99.7
12 426.7 426.1 0.6 99.9
13 154.9 154.8 0.1 99.9
14 186.5 186. 4 0.1 99.9
15 162.8 162.7 0.1 99.9
16 83.0 82.9 0.1 99.9
17 64.9 64.8 0.1 99.8
18 67.8 67.3 0.5 99.3

187.3+£97.9 | 186.5+97.4 | 0.8+1.3 ! 99.6+0.5

B ®
D EEeb) VAR KT 2
PKC 1%

EHEA2LFIIZDONT & FY V3
ekt PKC #iEH:, MiEE
AiEdE, Nonidet P-4012 X b 51k
L 7cEmaTEtE, RO MEE S/
BiEEORKEREY/RL 72(Table 1),
E#H e b)) v AR EBTE, M
Ja'E B4y 396.5+175.4, Nonidet
P-40 1wz & v ATEE(b L o B4 21. 4
+17.3, #815M: 418.0+£183. 4 pmol/
min/mg protein (n=21) TH -
1.

2) IE# e MFERCKF 5 PKC

&M

EH A BT 5 e b RKIEMEF
FERIC 3135 PKC iEtk, MlaE
B4 186.5+97.4, [EE4-0.8+£1.3,
BrEM: 187.3 £ 97.9 pmol/min/mg
protein (n=18) T#H -7 (Table
2). .

3) ffaopiEE & PKC &

MR D BEhEE = X 5 PKCiE
st B8 % BT 5H T
BT RIS B B M R 4 FEGIA R
%, Percoll BT X » T4 BB
o@EMFEMELSEL, & 420
T PKC FEEJIEL 7.

181 & B A PR, Percoll
TEGARIC LY, 5BCESR
(Fig. 1), & EE (HLE 1.062) &
YR L) fobh, HTE
(M 1.120) 42 X b BEA L Io R
BiFhER, SEEFPRC LD 5D
bhte., i, FEOEZ3BILLERE
I TEANESMEECE Y THE
IFHERD ED B EIE DS IR
it ot

B T RBOSEKFHRVFET S
B0 PKC #iEH% 100% & 75 &,
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Fig. 1. Fractionation of leukocytes from a patient with chronic myelocytic leukemia
by discontinuous density gradient with Percoll.

A representative result is shown.

Heparinized blood was obtained from a CML patient. Percoll was prepared as
follows: Nine parts of Percoll were mixed with one part of 1.5M NaCl and

sequentially diluted in PBS to obtain solutions containing 100%), 80 %, 70%, 60 %

’

5025, 40 %. Two ml of each of the Percoll solutions were layered. On the top of
the solutions, heparinized blood was layered and centrifuged at 400x g, for 20 min.
(Giemsa stain, No. 1, x 1,000, No. 2~No. 5 x 400)

X DS MBADRIL 48.3+17.4% (n=4) T
»Y, EBHEEEMEAMRE O B L
Tofifax b PKC iEHIEETH -7, Fh
B DOEE S OBIEEC T 5 hRIT A 2« & E
JB5.7£5.0%, ZFB1.0+£0.5%THh, %
HISHRDZ 5 M EES T OEM LR E K
BTH -7 (Fig. 2). '

% 2®

4@l e b MM 1% PKC o0 E%
HEAEI LI, v v ABREOFFERO PKC
EEAHET S L, FTRIEETE, FPEiT
YV RIRD44.8 % L BIETH 7. Fic, B

BEAE M OMRIEHIC T 5 ek, ) v B
BWTULE.3 %, FHRRCETL0.4%TH
D, UV VASBRIIFFRERE D L EEY To PKC
EEHERLEETH -7, Bic - itz

PKC ik, BESLERE L ZRADDLAT

K9, 75 FRBZEWTIX PKC EHD45%
DIMREBECHFAEL, P SEEIE L 7o Mg kR
HFHRER, U VARRE BT A L EE S R E
LEMETHS. Lol, BLALOERKTIE
PKC &k MlREBEMC FEL TRD,?
SEDe FFFER, YV VAR OBERE L RAET
Hotc. YV VAREFFROMCED B
EHERO BEES R O EZ2X T X 5 b Db




B e bImEHRECsit 5 Protein Kinase C &t 5

100 p —
MEMBRANE
CYTOSOL
-
E
> 50 }
=
<
£
0
NO. 1 NO. 5

Fig. 2. PKC activity in leukocytes frac-
tionated by discontinuous density gra-
dient with Percoll in CML patients.
Hatched areas denote PKC activities in
the membrane fraction and non-hatched
areas depict those in the cytosol frac-
tion. PKC activities were only shown
at the No. 1 and No. 5 fractions, as
shown in Fig. 1.

BfEDEZAHRE LTV, ThZFh PKC A
FOBED—HEHE > TWBEIND Y VR
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B34, mygda ¢k, leukemia % lym-
phoma o cell line © LM X b 71
VHFEALAD RN BB ED BEIRTE
D, BHEHEAMFEERO S LR X %
PRKCEMDZEDL 2 D74 Y 4 & DEVITX
L0t Ll
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