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Action of 3 tyrphostin derivatives on casein kinase I from rat liver
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AIM: To study the action of tyrphostin on casein
kinase (CK} . METHODS: CK [I was partially
puri®:d from rat livers by sequential DES52 and
heparin-Sepharose chromatography. CK I act-
vity was assayed by incubating CK [ with dephos-
phorylated casein and [7-*PJATP. RESULTS:
AG34 inhibited the activity of CK I with 1Cy, 33
(27 — 41) pmol-L™'. Both AG372 (121 pmol
*L™') and AG1112 (150 pmol* L™') displayed
inhibitory effects on the activity of CK [I . Kinetic
stadies of AG34 on CK [ showed that it was
noncompetitive with casein and ATP. CONCLU-
SION: AG34, AG372, and AG1112 were potent
inhibitors of CK 11 , and the inhibitory action of
AG34 was noncompetitive with casein and ATP.

Casein kinase {(CK) 1
protein

is a multifunctional

serine/threcnine  kinase  ubiguitously

distributed in the cvtosolic. nuclear, mitochondrial

and membranous fractions of ecukarvotic cells.
CK @I purified from varicus tissues is usually a
tetrameric complex with @, or’ B, or a»f

structurest 2. CK I may play an important role
in the physioclogical regulation of nuclear proteins
related 1o transformation and cell
CK I phos-

phorylates a number of nuclear proteins including

oncogenic

proliferation®® =%,

For example.
Fos, Myb, Myc, p53 tumor suppressor proteins.
Tyrphostins are synthettc compounds which are
potent and selective tyrosine kinase { TK) blockers.
They can serve as antiproliferative agents and
molerular tocols to investigate signal transduction
pathways of TK¥"®). It was suggested that some
tyrphostin  derivatives {ie, AG213) which are
potent biockers of EGF receptor kinase and other
TK possess an antiproliferative effect that may not
be related to their inhibitory activity on EGF
teceptor kinase!®’ . Some of them may Serve as 4 new
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class of topotsomerase 1 inhibitors'”’ . and have been

proposed 1o be the potent inhibitors of CK Il in our

ID].

previous study' But their mechanisms of action

on CK I are unknown. In the present study, the
effects of 3 tyrphostin derivacives {AG34, AG372,
and AGI112) on the activity of CK Il {from rat
livers were investigated .
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MATERIALS AND METHODS

Heparin and phosphatidylserine {(PS) (Sigma): ATP
(Boehringer Mannhein); Sepharcse 4B { Pharmacia): CNBr
{ Fluka }); DEAF-cellulose { DE52) ( Whetmen): Cesein

(ICN}: [vRPIATP {170 Ra 1.7 %185 CRe-mms T -1y
CICN}y (700 0 GRg.L70, 2 K

[0 - R 4 A T TG0 L

was purchased from Yahui Biomedical Technology Co Lid,
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Beijing.  All other chemicals were AR.

Tyrphosuns { AG34, AG372, AGI112 ) ( punles
99 % ., Department of Organic Chemistry. The Hebrew
University of Jerusalem, Israel ) were derived from
benzenemalonitzrile and synthesized'®?)

Two SD rats { ¥, 2-month-old. weighing 250 £ 10 g)
were oblained from the Animal Center of Guangdong Medical
College.

Extraction and partial purification of CK '),

CK I activity assay The CK I was assayed as
described in our previous btudy[m. but the concenirations of
[v*P]ATP (7.4 GBg- mol™!) and partially dephos-
phorylated casein were at indicated condition.

Kinetic analysis of AG34 on activity of CK [  When
[v-PPLATP was fixed {50 pmol*L™") and the concentrations
of casemn varied from 0.5 © 5 g+ L™ ', or when casein was
fixed (2 g-L"7) and the concentrations of [ -2 P]ATP varied
from 12.5 10 100 pmol* L7', the activity of CK 1T was
assayed a1 3 concentrations of AG34 (0., 20.8, and 41.6
pmol-L ™'}, Lineweaver-Burk plot was used ).

Staustical significance was analyzed by ¢ test.

RESULTS

AG34 inhibited the activity of CK I with ICs
33(27 - 41 pmol*L ™'}, At 185 pmol L', the
inhibitory rate of AG34 on the activity of CK 1T
was 83.2 % (Fig 1).
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Fig 1. Effects of AG34 on the activity of CK I from rat
liver, n=3, xts.

AG372 (121 pmol- L™ ') and AG1112 (150
pmol-L ') strongly inhibited the activity of CK 1[I
{Tab 1}.

The inhibition by AG34 on casein and ATP
was noncompetitive (Fig 2).

Tab 1. Effects of tyrphostins on activity of CK I from rat
liver. a=3, xrts. ‘P<0.01 vs control.

CK II activity  Inhibition
/Bq /%
Contral 601 16 -
AG34 {185 pmolL7") 100 + 6° 83.2
AG372 (121 pmal- L") 89+ 4° 85.2
AGII12 (15¢ pmol-L~") 225+ 59° 62.5
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107%x 1/Rq
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10-* % 1/[[ v ¥ PJATP] {ML-mol™} 1/[Casein] (L-g~1)

Fig 2. Lineweaver-Burk plot for AG3 on CK ¥ from rat
liver. n=3. AG34 0 pmol-L™ ' (O}, 20.8 pmol: L'
(@), 41.6 pmol'L™'(x ).

DISCUSSION

ITyrphostins are a series of synthetic chemicals,
which have been proved to inhibit tyrosine kinase
activity® 8. In 1he present study, we demon-
strated that AG34, AG3272, and AGI112 strongly
inhibited the activity of CK Il , and the inhibiticn
of AG34 on CK [l was noncompetitive with casein
and ATP. The results provide further support for
the conclusion, which has been made in our previous

st udy[m] ,

that some tyrphostins might nct be
specific tyrosine kinase inhibitors, and might be the
potent inhibitors of CK @1,

CK I is a cyclic nucleotide and calcium-
independent serine/threcnine-specific protein  kinase.
The physiclogical substrates of CK I include
metabolic enzymes, cytoskeletal proteins, trans-
cription factors, as well as producis of several
oncogenes and tumor suppress:m-["3 S CK I
was stimulated in response to various growth factors

[12—14].

in cultured cells These findings suggest

that CK I may occupy & key site in cell
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proliferation. A recent report- - shows that some

tvrphosting  are  very potent  inhibitors  of
topoisomerase 1 which is involved in DNA

replication and transcription. In our previous

study!"®) and present work, we found that some
tyrphostins  inhibited CK II These

suggest that the antiproliferative effect of some

acrivity.

tyrphostin derivatives is due to their effect on TK,
topoisomerase | and/or casein kinase Il activiries.
However, whether a particalar tyrphostin actually
works by inhibiting a TK, topoisomerase 1 or
CK II activity needs to be established for each
compound.

In the review!®), Levirzki pointed out that the
inhibition of tyrphostins on TK may either be
competitive with ATP, or with ATP and its special
substrate, slight modification on the structure of
tyrphosting can transform the kinetic behavior to be
competitive with the substrate and noncomperitive
or mixed competitive with ATP. Qur kinertic
studies of AG34 on CK I shows that its inhibition
on CK 1l is noncomperitive with casein and ATP.
Bur kinetic studies of other tyrphostin derivatives on
CK I Whether will
tytphostins exhibit the same kinetic behavior on

are not investigated,

CK I as these on TK? It is 2 problem worthy of
being studied further.
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Bé): F R tyrphostin MRS MM I (CK I)&Y
fEf8. Fik: ¥R M DEAE-S 8 % A1 Ff %-
Sepharose 2473 X MF CK [ #4 TH 2844,
ARHERBIMRESA[»PPIATP S CK 1
RENFEMNE CK [MifE. &®%8: AGM ¥
CK IHBANMPMIER [Csp 33 pmol L7127 -
41 pmol « L7'), AG372 (121 pmol - L™') R
AG1112 (150 pmol- L") CK I HH B8 A M
fEf. AGM M CK [#Msh HE¥HREN: B
RESAATP HBERSFGEPMER, &it:
AG34, AG372 M AGI112 B CK T MMM,
AGUM MWMERSEES M ATP B 2 3
P
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