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Tab 1  Structure of phenothiazines and effect on
K562/ AD2
s* X £ x
(|H2)s
R
Name X R 5-position MDR Ratio
PTZI COCHy ey, O‘Cﬂa S0, 5.18
PTZ2 COCH;  pyy ey, O-Cﬂa S 1.29
PTZ4 COCHy (o O-COGCzHa S 4.67
PTZ5  COGiH, prs QUG CN-CZH.DH s 2.94
PTZ6 COCH;  ppj6  (0CH, O S0, 2.49
PTZ7 CF, G O S0, 36.58
PTZI1  COCyH; PIIl (OCH, @ N-CHy s 75 .78
PTZ13 cl PIs O—@a S 17.32
PTZI4 W I H 'CN‘“ s 3.40
)
prz1s  coch, s oo AN S 8.04
P{—\N-CHQ
TFP CF, O S 3 97

K562/ A02 : MDR cell line ; MDR: Multidrug resistance ; PTZ:

Phenothiazines ; TFP: Trifluoperazine .
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Tab 2 Inhibition of PKC(rat brain) by PTZs

Che mosensitizer ICso/ pmols L™! Activity
TFP 100 .00 £30 .00 High
PTZI1 133.00 9 .64 High
PTZ6 489 .77 £31 .40 Poor
PTZ7 >500 Poor
PKC: Protein kinase C.
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Fig 1  Inhibition of PKC in vitro by PTZI1 in the
presence of PMA(10 pmol* L~ 1) . PKC activity was
determined in the presence of various concentrations
of PTZ11(100, 200 and 300 pmol* L~ ') . M PMA:
Phorbol myristic acetate; [0 PMA + PTZ: Phorbol
myristic acetate and phenothiazines .
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Overall features of the binding model for PTZI1 and PTZ6 in complex with PKC 6 Cys 2. The protein

backbone is shown in a ribbon diagram . The ligand is displayed as a stick model , and three hydrophobic residues
in close contact with the ligand are displayed as a stick and ball model .
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Fig 3 Comparison of the conformation of PTZ6 and Fig 4 Comparison of the conformation of PTZ6,
PTZI1 . PTZ7, PTZI1 and TFP.
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STRUCTURE ACTIVITY RELATIONSHIP OF PHENOTHI AZINES
FOR INHIBITION OF PROTEIN KINASE C AND
REVERSAL OF MULTIDRUG RESISTANCE

Peng Hui( Peng H) , Yang Chunzheng( Yang CZ) , Liang Wei( Liang W) ,
Qi Jing( Qi J) , Huang Niu( Huang N)' and Guo Zongru( Guo ZR)'

(Institute of He matol()gy, Chinese Acade my of Medical Sciences and Peking Union Medical College ,
Tian]'in 300020 ; 'Institute of Materia Medica , Chinese Acade my of Medical Sciences and
Peking Union Medical College , Beijing 100050)

ABSTRACT AIM: To study the structure-activity relationship of phenothiazines( PTZs) for inhibition of
protein kinase C( PKC) and reversal of multidrug resistance ( MDR) in vitro. METHODS and RESULTS: The
possible binding model of PTZs to PKC based upon the Xray structure of PMA( phorbol myristic acetate) in
complex with PKC Cys 2 with DOCK program was explored. The results showed that the order of potency of
reversal effect of PTZs on MDR is as follows: 2-COG H; >2-CF; >2-COCH; > H. The type of piperazinyl
substitution also significantly affected potency against MDR. The result showed the order: CH; > COOG, Hs >
G, H, OH. CONCLUSION: Some derivatives of PTZ was tested for inhibition of PKC. The observation indicates
that PTZs inhibit PKC in a manner related to specific structural feature . Our molecular modeling study suggests
preliminarily how these PTZs bind to PKC and provide a structural basis for the design of high affinity PKCG
modulator. Our structure-activity studies offer a way to understand which molecular structure affects activity,
and this information may be used in the rational design of more effective drugs.
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