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b MRmBREEAE, ZOMAABE protein kinase (CkY I BM{EERIS3. O
kinase (C(%, cyclic 3’: 5’-adenosine monophosphate (c-AMP) &k#FEM RO I &KFEY
DEXEDEHETS. ¥z, —F, b MRmMEREIC(E histone type II RT* a-casein %
S\EMEEET DY B{LEEE, Elb, histone kinase K U¢ casein kinase ODHFE D
HMHOATWB., ZCTEHAMRETIE, b MrmBkE ghost (Cds(+ 5 histone kinase RV
casein kinase OBFHFMMRZMITL, HETHRHFORKCHITIERICOVLVTHENK
L7

%9, histone kinase (I c-AMP k#EMEZET, 10°M c-AMP BETRKEENE
HHNfz. —%, casein kinase (&, c-AMP FFEREUBRTH 7. HIEREHOEE
BERUEE pH (X, histone kinase KU casein kinase & & (Z(ZFE# T pH 6.0~
B0 TRXEFEMRZEZRLI. RIERIEHEMLE 5’-adenosine-triphosphate g5+, histone
kinase (& T 500M THRAFUHBO M. RIEDEEEMHZE(LTIE, casein kinase
TR 2EMETEEERYCY) S BIEOBXBHZSONDDCH L, c-AMP (k7 histone
kinase Fi#(d, 20 0FTELCHEAL, TO%, B CBIERGDOR, ik, ETHER
F#RLI. Mg A AL BEOEEBICDWT(E, histone kinase 10-2M T, 7=, casein
kinase T} 10-'M THRKXFUNRBEONT.

klc, BEERRFnEE (HS) BEOFMBEICEVTHEMEEEEZBWT, casein
kinase J ¢ histone kinase F%12 L7z, XEBED—ET c-AMP &EMHOAE
HEEHY CBLENETLTULIC D ST SAMEE LA /- histone kinase
R U casein kinase FHOE T ROOhEh -7z, T, HEFOBEFEOSLE b
P mRmER(CEH T, U EE{EgEE %5 L7=hi, histone kinase K U* casein kinase
FEE, EEWNBRICEANEZIRDLEM .

LIk, SEEETEZRAVAE FROEKERBER protein kinase EMORER UV OEEER
HEEIRICOVWTRE LD, FARKHEAMEEZR Y CBEEEEO®RF &S, FmkiE
RBOMEICHERATHSS.
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The endogenous membrane proteins of human red cells are phosphorylated
by a membrane-bound enzyme, protein kinase. The kinase is partly cyclic
3:5’-adenosine monophosphate (c-AMP)-dependent and in part independent of
c-AMP.

exogeﬁbus substrates in the phosphorylation reactions.

It has been known that histone type II and a-casein are utilized as
These reactions are cat-
alyzed by the two different protein kinases, namely, histone kinase and casein
kinase, respectively. The present communication describes the enzymatic char-
acteristics of these two kinases in human red cell ghosts.

Histone kinase is c-AMP dependent and the maximal activity was obtained at
10-M c-AMP. In contrast, casein kinase activities were completely unaffected by
c-AMP. Optimal substrate concentrations and optimal pH for casein were same
as those for histone in the phosphorylation reaction. Increment of 5-adenosine
triphosphate (5-ATP) in the reaction system enhanced the histone kinase activities
to the maximum at 500 kM. During timed incubation, casein kinase activities
were increased upto 2 hours. In contrast, the activities of histone kinase in the
presence of c-AMP were increased markedly by 20 minutes of incubation, and
dephosphorylated gradually upto 2 hours. Magnesium was required to activate
the histone kinase or casein kinase to the maximum at 102M or at 107!M,
respectively. Although c-AMP dependent endogenous membrane protein phospho-
rylation was partly diminished in red cells of the patients with hereditary sphe-
rocytosis (HS), the phosphorylation reactions of the exogenous substrates were
not impaired in the HS red cells. Casein or histone phosphorylation reactions
were normal in red cells of human cord blood which were consisted of the in-
creased younger cell population.

In conclusion, the assay of protein kinases utilizing exogenous substrates are

also a wuseful tool to clarify membrane functions, in addition to endogenous

membrane protein phosphorylation of human mature red cells.
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BT, FOBER Y VLG & MiafRE.
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REFEES) #EEE L, ATP O vfiLH b
BrzaaAX—) vBiEER BE L, TORRE
MEEEY Y VBT 5. ZLT, AR
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se, histone kinase 75 &) OFELHMSI T
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AR TE, EEDS L, FeAREEAY
EEE LR EAY vEEE, Thbd
casein kinase jE#:, histone kinase {E#EiZ>
WT, ThbOBERFIEREYBF L.
B, o MmERFEES (microspherocyte)
LIEER Y vEMURE Lo R B R X
TV B BEEFRRIRMERFER D\ T, casein
kinase {&#:, histone kinase {4 HIE L,
FORREMERC DT WEfx Izt =
fo, HRMEIRMERE OHPRIRIER DO HELER D F
Wi b EEImIC o\ T Y, protein kinase {E#
ZPE LD T THET 5.
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(1) EEMRDIER:

FRIMEREEE L, Dodge H o i=—If
BEEMZ T otc. ~Y VLB L 741
RO L, MR buffy coat %5 [k
L, FRAEEMN AEKCT3 ERS (2,500
rpm, 54 L, BEEIRIBRFER & IFR L.
C OBBARMBR A ROV S ¥, O FRIMERS
B 158 T, 0.01M Tris Hel %
(20m Osm) 35&% Mz CEERMEZ R X
¥, SHEEOTBRO®, EEYRIIEBRELLC.
ZDO¥EE 3 EIRERITL, B bRIESE Y
W52 &2 X b A ghost 78 7.

B Rt ghost 1k, —70°C BkEiC X - ¢, 1
HEIRFAETH > 7. WIEEH], acetone-
ether RO F 74 74 A2 T 3 [EIEK « k%
BoiEL, WPMEEMSE L T, protin kinase
EHOBRIECHELE. FLT, ThbTNTO
B, KR TR -7,

(2) HNERBEEESRY YERLEOHE:

fekD Guthrow L2 KEFOEER Nz
7. B, EERERE L T, EREER
50ul (BEZE: 150~200 pg) @R EH (25 mM
Mg acetate, 0.75 mM EGTA, 0.25mM NaF,
6 mM theophyllin) 75 pl, 0.4M adenosine

5-triphosphate (5-ATP: Boehringer Man-
nheim GmbH #127523; #&R 10 M), 20 uM
cyclic 3’ : 5-AMP (Sigma Chemicals Ltd.
#A-6885) 10 x1 J v¢ 100,000~200, 000 cpm
ATP-y-2P (New England Nuclear, *NEG—
002H) iz CHEX200ul 1L, 2h%
37°C, 20 M E L 7= #8, 4°C, 7% trichl-
oroacetic acid (TCA) 3ml % /nz <, It
DEIRE L. £LT, mOtEH% TCA
TI3EBEEL, RAWEF D P 558
% L, protein kinase {H#: & L7z,

(3) AREEBD Y vEMLiEORIE:

SRMEE % A\ 7o casein kinase, histone
kinase DEERERIE, UTomML T H5.
By, HEwiX, a-casein (Sigma Chemicals
Ltd. ¥C-3883), histone type II (Sigma Chemic
als Ltd. #H-9125) % i\, BiFeo NREEEC
X % protein kinase FEMAIEREHEH L.
BP%, ghost &% 25 ul (FREE 75~100 pg),
40 pM c-AMP, RIGRsR% 10 730 & Lic. K
G Y VB ERIE R % glass microfiber
filter (Whatman GF/B) % BT EBL,
7% TCA 3ml T10 [EgkEL, HEILEHD
2P MHEE AR RIE L.
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1. casein kinase, histone kinase DEF
HIPEIR 5

FRIDERAERE#E ghost A MEER B LT,
a-casein #IE L T5 V) VERLIEM % casein
kinase JE#: & L, histone type II #FE & T
%Y v LIS % % histone kinase JEM:E L
7.

Casein kinase ¥, c-AMP # &L TLiE
HALIZ£ LB RT, c-AMP JEKFHE pk T
% ~7-. —7 histone kinase (¥ c-AMP {&ff
¢, cyclic 3 : 5-AMP 10-°M CRAEHEN
Bent. (Fig. D.

BB FIEMT H5 FRMBKE ghost B4 N
DL, SEBEREEY VBt casein, his-
tone DWLFhD BEL, (TIF EHFATHEARL
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Fig. 2. Effects of amounts of human
" erythrocyte ghosts on #2P incor-
poration into a-casein and histone

type IL
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wiz, SEBEEE (a-casein, histone type
ID k35 ) vIRLEELXIRE 5 &, casein,

histone & iz 300ug THEKRE®EN BHI
(Fig. 3).
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Fig. 3. Effects of amounts of a-casein
and histone type II on 3%2P incor-
poration into these exogenous sub-
strates by casein kinase and histo-
ne kinase in human erythrocyte

ghosts.
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TE - ERE R L (Fig. 5). Hb,
casein kinase {&#:TiX, 50 pM ¥ TIZITE
WAL, 100 M Bt TRAMER & D,
Lits, & FEAE A =THS, 250 puM~1, 000 uM
DR TIXIZITRAME X R->TW 5. — 7,
histone kinase {EM#: T, 5-ATP 50 uM
FTEROCHE NTSL00, HRIEHEN
500 uM FitE E THEOL I, SECE T
AL, TOBEIE, FHC c-AMP FRpndt
TEHTH .

F BRI LD\ T 4, casein kinase,
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(1) HREEESY VB (protin

kinase {EM:)

R, [FIRAREQE % 177 > 12 IEF
T OYHS Frifi Bk © 0 g & L e (Fig. 8).
EEA (7HD TIX, c-AMP JEH MO
basal {E#: 10.98+3.24 pmoles Pi inco
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7.05+1.45 chHHDxL, HSHES (8
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M 9n15.1045.73, D% 4.89+1.91 & HS

FEFIC s\ T c-AMP kM pk MO
Ta@R» i ($<0.05).
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Fig. 9. Phosphorylation on endogenous

membrane protein by protein Kkin-
ase in normal and cord blood ery-
throcyte ghosts.

D, c-AMP kM pk TiX, IEF 6.54+2.84
LEBREIRD bR o (Fig. 9).

(2) SHEBEER Avic B Y VERILE

(casein kinase, histone kinase):
Casein kinase fEM:E (38 10[X), IEEXR
(7)) 102422 pmoles Pi incorporated/mg
substrate/mg protein/minute 2L, HS 7%
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Fig. 10. Phosphorylations of exogenous
substrates; a-casein and histone
type II, by casein kinase and his-
tone kinase in normal and hered-
itary spherocytic erythrocyte gh-
osts.
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Fig 11. phosphorylations of exogenous
substrates; a-casein and histone
type II, by casein kinase and his-
tone kinase in normal and cord
blood erythrocyte ghosts.

MERTIL 105149 L FELZIRD bhleh -
1.

Histone kinase iz-o\ Tk (Fig. 10), basal
EMEMIER 94+ 42 pmoles Pi incorporated/
mg substrate/mg protein/minute X} L T,
HS iR T1X 182+74 L HED LR % RL
(p<0.05). LA L, c-AMP &M EM: TIXIE
## 816+224 1=xt LT, HS FrifiEk 895+253 &
T 2HMCERREIRD bhich o1,

¥/, IEW RO BEHLRMIRIC B0 5 &

1z (Fig. 11), casein kinase T, IE# 94+37
pmoles Pi incorporated/mg substrate/mg
protein/minute, 45 98+52, histone Kki-
nase T basal {E#:, IEH 98+75, BEHIM 118
+86, FIZ c-AMP {KfFHEEML, IEH 701+
236, BEEIM 7241168 L FEmEIRD bR
Mmoo,

% S

Protein kinase ik, &N DO 4 DS
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c-AMP FEfkfEM: pk X, &L T band 2 K
O band 3 ) vEMEX¥ D, Fi c-AMP K
i pk it band 2.1, 4.1, 4.5, 4.8 &V V&
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% band 1, 2 it spectrin TINMHEMER & E X
BT3B, T spectrin (XFRMEREANRT
HELE L, actin - F %4 L T, spectrin-actin
complex &R L, RO HAEMEREEC
FE BEY BELTWS DE EXHRTY
BP0 fe S REERE a-casein & ) VR
b3 5 EEE casein kinase (X, c-AMP JE{KTF
M pk THDH, *7- histone type Il ZFH &
L 7= histone kinase ¥, c-AMP {7 pk T
BB EmD, ZThbo kinases & RN
HH % B\ o protein kinase & DAHABIRDY
LA 5.
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EREL. _

RRDARIMER, FROREERRARMERE T DR
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HNREEERY EEE L c-AMP &% pk
DETLT V2 ExMEE A 5. RlERE L
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ER T, casein kinase J% (' histone kinase
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EBHAEE L LT c-AMP & pk OETIiL,
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X
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