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Abstract

In this study, I attempted to develope the expression and purification system of human mammaglobin proteins
in Escherichia coli and to produce anti-human mammaglobin rabbit antibody for the detection of human
mammaglobin protein in the peripheral blood of breast cancer patients. Human mammaglobin gene was cloned
and sequenced from m-RNAs purified from donated breast cancer tissues using RT-PCR. The cloned gene was
inserted into pET30, pET22, and pET32 plasmid. The cloned gene in pET30 yields insoluble proteins which was
difficult to purify from the cells extracts. The mammaglobin gene in pET32 was strongly expressed soluble
proteins which were isolated using Ni-NTA affinity chromagraphy and DEAE-ion exchange chromatography,
followed by enterokinase digestion of the purified proteins. The isolated proteins had enough purity to use as
a antigen for the production of anti-mammaglobin antibody in rabbits. The polyclonal antibody produced against
the isolated mammaglobin showed a specificity to mammaglobin after Westernblot immuno assay. In conclusion,
the isolated mammaglobin protein and the anti-mammaglobin rabbit antibody may be used for diagnosis of breast
cancer as well as development of anti-breast cancer drug,
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Fig 1. Analysis of mammaglobin expressed from
the transformant with pET30-mammaglobin vector.
The transformant with pET30- mammaglobin vector
was induced with 0.25mM IPTG. After 3hrs, the cells
were collected and resuspended and boiled for Smin in
SDS-PAGE extraction buffer. The extract was simply
spined. The supernatant and the pellet were collected
and the pellet was resuspended. The samples were
loaded in the SDS-polyacrylamide gel and the gel was
stained with Coomassie blue.

M lane : molecular weight marker.

Lane 1: Total cell extract.

Lane 2: Supernatant(soluble protein).

Lane 3: Resuspension of Pellet(insoluble protein).
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Fig 2. Analysis of mammaglobin expressed from
the transformant with pET32-mammaglobin vector.
Mammagiobin was overexpressed in the transformant
with pET32-mammaglobin vector and purified using
Ni-NTA affinity chromatography followed by DEAE-ion
exchange chromatography. The eluent from the column
was collected and treated with enterokinase to separate
N-terminal thioredoxin part from the thioredoxin-
mammaglobin conjugate. (2) SDS-PAGE analysis followed
by staining with Coomassie blue. (b) The gel was blotted
and reacted with anti-mammaglobin rabbit antibody
partially purified.
lane 1. The eluent from DEAE-ion exchange chroma-

tography had thioredoxin-mammaglobin conjugate.
lane 2. Thioredoxin-mammaglobin conjugate was

treated with enterokinase which may cleaved away
the N-terminal thioredoxin part from the conjugate.
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Fig 3. Analysis of secretion of mammaglobin
expressed from the transformant with pET20-
mammaglobin vector. The transformant with pET20-
mammaglobin vector may express mammaglobin with
pelB signal peptide which was supposedly oriented to
periplasmic space. The periplasmic fraction and the
culture medium were collected and analyzed using
Westernblot immuno assay with anti-mammaglobin
rabbit antibody partially purified.

Lane 1. The periplasmic fraction of the cells under
reducing condition.

Lane 2. The supernatant of the culture under reducing
condition.

Lane 3. The periplasmic fraction of the cells under
non-reducing condition.

Lane 4. The supernatant of the culture
reducing condition.
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Fig 4. Purification of mammaglobin from the
transformant with pET30-mammaglobin vector.
Thioredoxin-mammaglobin expressed from the trans-
formant was first purified with Ni-NTA affinity
chromatography followed by DEAE-ion exchange
chromatography.

(a) SDS-PAGE analysis : m : marker
Lane 1. Crude extract.
Lane 2. Sample obtained after purification of
affinity chromatography.
Lane 3. Sample obtained after purification of
DEAE- ion exchange chromatography.
(b) Westernblot analysis using anti-mammaglobin
rabbit antibody partially purified.
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