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Synthesis of hemoregulatory peptide analogs as cell differentiation agents
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Abstract

Antineoplaston formulations can selectively inhibit
the growth of neoplastic cells and induce the
terminal differentiation of certain neoplastic cells.
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Mechanisms of the growth inhibition and the
induction of terminal differentiation are mediated
by antineoplatons,through the modulation of altered
methylation complex isozymes,the malignant
evolution is suppressed.Ilt has been found that
cancer patients have a breakdown of this natural
defense mechanism, therefore, antineoplastons
become a promising anticancer therapy to inhibit
the growth of neoplastic cells and to restore the the
natural defense mechanisms of the cancer patients.
Antineoplastons were isolated by Liau and one of
the active components was found to be acidic
peptides. Hemoregulatory peptide (HP) was
isolated and identified by Paukovitis, with the
amino acid sequence pyroGlu-(Asp or Glu)-(Asp or
Glu)-Cys- Lys-OH, which was produced by normal
granulocyte. This peptide can regulate the
differentiation pathway of haemopoiesis, therefore,
modification of this peptide to increase its
specificity and stability or studies of mechanism of
induced cell differentiation will be useful for the
development of anticancer agents.In this project we
choose linear peptide HP as lead compound for
structure activity relationship studies, and the SAR
results will provide us information for further
design of a series of cyclic peptide analogs to
improve their stability. We will also develop the
optimal conditions for large scale synthesis of
active peptides for conformational studies. Results
of this project will be valuable for further
development of potential anticancer agents.
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Compound 1, X = PA, phenylacetic acid, Compound 2, X = Phg, phenylglycine,
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Compound 3, X = Ala, alanine, Compound 4, X = Phe,
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Compound 5, X = GA, gallic
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Fmoc-PAL Amide Resin
Fmoc deprotection : 20% piperidine/DMF
l Coupling : Fmoc-Leu-Resin,
HOBT/HBTU/DIEA

Fmoc-Leu-Resin

Fmoc deprotection : 20% piperidine/DMF
l Coupling: X-COOH, HOBT/HBTU/DIEA
X-Leu-Resin
l TFA cleavage - TFA/H,0
X-Leu-CONH,
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Compounds Peptide Sequence HPLC FAB-MS
Rt (M + HY'
1 PA-Leu-C(0)-NH, 1346 249 (calc. 248.3)
2 H,N-Phg-Leu-C(O)-NH, 14.95 264(calc. 263.3)
3 H,N-Ala-Leu-C(O)-NH, 6.28 183(calc. 183.2)
4 NH,-Phe-Leu-C(0)-NH, 7.16 260.7 (cale. 259.3)
5 GA-Leu-C(0)-NH, 9.10 283 (calc. 282.2)
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Compound Conc. Differentiation  Proliferation
(uM) (%) (%)
Cont. 0.0 59+0.7 100.5 + 1.8
1. PA-Leu-C(O)-NH, 10 22+03 99.5+34
100 58+1.8 62.3+1.1
IC50=268.0 uM 500 88+1.5 144 +3.1
2. HoN-Phg-Leu-C(O)-NH, 10 13£1.0 100.2+1.2
100 23+0.8 95.8+4.4
500 10.5+1.6 26.1+2.9
IC50=340.6 uM 1000 6.3+0.8 49.7+4.2
3. H,N-Ala-Leu-C(O)-NH, 10 25+04 89.6 £3.7
100 48+2.0 70.1£5.3
IC50=236.8 uM 500 Death 6.9+2.0
4.N’-Phe-Leu-C’ 10 22+0.6 114.6 £1.7
50 124+3.8 28.9+4.0
100 Death Death
1Cs50-40.2 uM 500 Death Death
5. N’-GA-Leu-C’ 10 1.7+0.8 101.5+4.5
50 6.7+1.6 73.6£5.0
100 92+22 15.8+3.4
1Cs50-65.7 uM 500 Death Death
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Effect of N-terminal-modified Peptide Analogs on Differentiation and Proliferation of
HL-60 Cells
ABSTRACT :

Phenylacetate( PA )analogs were identified as antitumor agents and found to exhibt differentiation activity
in tumors. PA analogs are considered as potential antineoplastic agents. The goal of this study is to examine
the structure activity relationship of PA analogs on their induction of cellular differentiation and inhibition
of cellular proliferation. A series of peptides were designed on the basis of published potent analogs. Peptide
analogs were synthesized by standard solid phase peptide synthesis using Fmoc chemistry. Synthetic
peptides were tested against HL-60 cells for their differentiation and antiproliferation activities. Compounds
4, 5 were found to be the most potent analogs (ICsp=40.2 uM, and 65.7 uM ) . Results indicate that our

designed synthetic peptide analogs 4, 5 are promising as effective cell differentiation agents.

INTRODUCTION :

Phenylacetate is a minor product of phenylalanine metabolism normally found at micromolar
concentrations in the plasma and cerebrospinal fluid of humans and was identified recently as a non-toxic
antitumor agent[ 11,8 ).. Preclinical studies show that this drug and its analogs, such as phenylbutyrate, have
activity of inducing the differentiation in tumors [8]) . Induction of differentiation is perhaps the best
approach for the systemic therapy of cancer. More importantly, clinical experience indicated that
phenylacetate concentrations producing significant antitumor effects in vitro ( millimolar ) without
significant adverse effects and well tolerated by human. The in vitro and in vivo antitumor efficacies of
phenylacetate analogs have been evaluated [ 11] .. We study structural activity relationship of phenylacetate
analogs on the differentiation and proliferation of HL-60 cells, which are the acute leukemia cells that loose
the ability to differentiation into mature, functional cells and remain in a high proliferative status over their
normal counterpart [17] .. The results indicate that phenylacetate analogs have the effects on inducing

differentiation and inhibiting proliferation of tumors.



