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Abstract

Many research studies indicate that main physiological function of ferritin is
releasing iron to cell, iron-related proteins synthesis, excess iron storage within cell
and avoid from iron-toxicity. Mammals’ ferritins are composed of H Cheavy) and L

(light) subunits. The H subunit is responsible for Fe?* binding and oxidizes Fe*" into
Fe**, L subunit is responsible for Fe**-nuclei formation and mineral. There is still no
clear evidence to elucidate all subunits types, interaction intensity and their new
biological functions. In this thesis, pig pancreas ferritin ( PPF) was used as
experimental materials, we optimized ferritin separation condition and prepared high
purity PPF in small quantities. SDS-PAGE gel was selected to analysis subunits of
ferritin, they were H (21k Da) and L (19 k Da) subunits, SH (small H subunit)
was also found in protein shell. Matrix-assisted laser desorption/ionization time of
flight mass spectrometry (MALDI-TOF/TOF MS) directly analyzed unstable H and
SH subunits in PPF. The bond between L-L, H-L, L-SH and H-SH subunits are
stronger. Reversed-phase high performance liquid chromatography (RP-HPLC)
effectively separated H, L and SH subunits of PPF, the ratio between L/H was roughly
2:1. MALDI-TOF MS measured the molecular weights of H and SH subunits, which
were 20135.015 Da and 12925.221 Da respectively. Increased laser intensity, mixed
matrices and acidity of matrix assisted MALDI-TOF MS to obtain four PPF spectrum
peaks, the m/z values were 9981.82, 10649.16, 19960.71 and 20835.96 Da. The
corresponding ions are [M*]., [M*]u, [M*]. and [M*]4. However, no spectrum of
SH subunit was obtained in this analysis. The results reveal that interactions stability
among subunits is associated with composition of protein shell.

Electrospray ionization quadruple time of flight mass spectrometry (ESI-Q-TOF
MS) and RP-HPLC-ESI-Q-TOF MS identified types of PPF subunits, their interaction
intensities and calculated their homological information. Proteolytic digestion results
infer that PPF is mainly composed with H and L subunits, which share 85% and 100%

homology with Sus Scrofa. Moreover, partial H subunits of PPF were unstable and
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they were readily ionized and detected by ESI-Q-TOF. Tetraethylammonium (TEA)
and 4-amino pyridine(4-AP)are blockers of potassium ion current. TEA could modify
H subunits directly and formed PPF4-TEA complex, no PPF_-TEA was found in L
subunit. Strong chemical reducing reagent Na,S,0,4 and biological reducing reagent
V¢ were selected to study iron release mechanism of PPF. The results proved that the
entire process of iron release contained fast-release iron (first-order reaction kinetics)
and slow-release iron (zero-order reaction kinetics) . The reaction kinetics was similar
as PPFy-TEA complex.

TEA and 4-AP are used to block potassium channel of tumor and cancer cells to
inhibit their proliferation. There are strong evidence indicated that TEA, paclitaxel
and 4-AP can reduce tumor cell viability. However, there is little report about the
combined molecular mechanism of TEA and 4-AP inhibiting tumor cells growth or
inducing apoptosis. MTT assay, Pl staining and Annexin V-FITC/PI dual-staining
flow cytometry analysis indicated these three inhibitors synergetic enhanced apoptosis
rate of Hela cell, but the major mechanism of TEA-induced cell death was necrosis. In
whole-cell mode, cell patch clamp measured the potassium current of Hela cell, the
current could be inhibited up to 80% in TEA treatment group. MALDI-TOF MS
proved that TEA inducement changed polypeptides distribution and composition on
surface of cell membrane, it might due to different polypeptides and proteins
expression. Differential proteins expressed under cisplatin-human serum transferritin
induced HepG2 cell were circled out as target proteins, primers were designed as
these selected differential proteins, mRNA assay was carried to study expression
tendency under TEA and 4-AP exposure. The results indicated all 26 proteins had
different expression levels. They suggest that, like other antitumor drugs, TEA and
4-AP share the similar or same pathways and mechanisms of tumor cells apoptotic
inducement. Comparative proteomic technology was first applied to select and
identify differential proteins expressed under TEA exposure, 33 significant changed
proteins was identify by MALDI-TOF MS (13 were up-regulated and 20 were
down-regulated) . They are involved in ATP binding, molecular chaperon, enzyme

activity, K/Ca ion binding, cell transportation, redox homeostasis and metabolism.
v
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