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(1) The Utilization of Cation Exchanger to Purify Sperm Motility
Inhibitor (SMI) from Porcine Seminal Plasma;(2) The Anitumor
Acitivy and Machanistic Study of Vitamin K3 against Human Cervical
Carcino
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(PART I): Seminal plasma has been shown to be composed of fluid
from male accessory sex glands, such as seminal vesicle,

prostate gland and bulbourethal gland etc. Sperm motility

inhibitor (SMI) was previously purified from porcine seminal
plasma as described and the utilization of cation exchanger to
purify was also tried in this report. SMI was shown to contain

91 amino acids, and to decrease the sperm motility and its
frequency of acrosomal reaction rate of spermatozoa.
Carboxymethyl cellulose chromatography (CM52) was used to
partial purify SMI protein from porcine seminal plasma. The
fractions containing SMI protein were obtained in the flow

through buffer (20 mM HEPES, pH 7.9 and 1mM EDTA; PC buffer) as
determined by sodium dodecyl sulfate-polyacrylamide gel
electrophoresis (SDS-PAGE) and reversed-phase high performance
liquid chromatography (RP-HPLC). After the SMI was checked and
surely contained in the collected fractions, the

phosphocellulose chromato-graphy was used for the further
purification. And then the purified SMI protein was found in the
gradient PC buffer containing 0 ~ 0.1 M KCI. The result was also
checked by SDS-PAGE, RP-HPLC and mass spectrophotometer. The
molecular weight of SMI determined by mass spectrophoto-meter is
(10,067*1) dalton, which is the same as previously reported by
others.SMI was identical to b-microseminoprotein and was also
found in the mucosa of respiratory and digestive tract. The
Streptococcus pneumonia was chosen to clarify the role of SMI (2
and 20 mg) in the mucous secretory tissue. No inhibitory effect

on the growth of Streptococcus pneumonia was found after 24 h
incubation in a humidified 5 % CO2 incubator. (PART II): Vitamin
K3 (VK3, 2-methyl-1,4-naphthoquinone) is the synthetic



derivative of two naturally occuring vitamin K1 and K2. It has
been shown that VK3 exhibits a broad spectrum of antitumor
activity in rodent and human tumor cells. Among these three VK
congeners, VK3 exerts the most toxic effect toward cancer cells.
A phase I/11 clinical trials of VK3 has been performed in both
U.S. and Taiwan. The IC50 of VK3 against human cervical
carcinoma SiHa cells is 37 mM as determined by sulforhodamine B
(SRB) colorimetric assay. In the mechanistic study of VK3*s
action on SiHa cells, we found that VK3 induces: (1) the cell
cycle arrest or delayed at the S or G2/M phase, (2) the
alterations of the expression or phosphorylation status of cell
cycle specific proteins, such as CDK1, Cdc25 phosphatase,
Cyclins A and E. For the elucidation of the direct target of
VK3*s action on cells, the synthesized undecapeptide, containing
the conserved cysteine (Cys) active domain of protein tyrosine
phosphatases family and dual specificity protein phosphatases
family, were incubated with 3H-VK3 in vitro. VK3 was found to
bind directly to the peptide containing Cys residue but not to

the mutant couenterpartner containing Cys mutated to serine
(Ser). Among the clinically used anticancer drugs, VK3 might be
the first drug that acts as an inhibitor of protein tyrosine
phosphatases. Our results suggest that binding of VK3 to the
Cys residue at the active site of Cdc25 phosphatase generates
the hyperphosphorylated inactive form of CDK1 which in turn
induces cell cycle arrest, leading to the cell death.



