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Fig. 1 Chemical structure of pseudolaric acid B (PAB)
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Fig. 2 Effect of PAB on the proliferation of MCF-7 cells
MCF-7 cells were exposed to increasing concentrations of PAB for 48 h
or 72 h, and 1 umol/L paclitaxel (PTX) was used as positive control.
Inhibition rates were determined by SRB assay. Each data point
represents the x + s deviation of 3 independent experiments. *P < 0.05,
**p<0.01, ps solvent control. [1:48h; HM:72h.
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Fig. 3 Effect of PAB on cell cycle distribution
of MCF-7 cells

MCF-7 cells were stained with PI, and cell cycle distribution was
determined by flow cytometry analysis of DNA content. (a) MCF-7 cells
were exposed to increasing concentrations of PAB for 24 h. Data were
given as x + s, n=2. (b) MCF-7 cells were exposed to 2.5 pmol/L PAB
for 12 h or 24 h. Data were given as x + s, n=3. *P < 0.05, **P < 0.01,
vs solvent control. [7: GO/G1; W :S; O: G2/M.

2.2.2 PAB S5 Ml TFE . 0.5% DMSO. N[
] PAB 2% 1 wmol/L SEAZEZAEH]T- MCF-7 4}l 16 h.
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Fig. 4 Multiparametric analysis of cell cycle by high content analysis
MCF-7 cells were treated for 16 h with 0.5% (v/v) DMSO, indicated concentrations of PAB or 1 pmol/L paclitaxel (PTX). (a) Representative images of
MCEF-7 cells treated with 0.5% DMSO, 5 pwmol/L PAB or 1 wmol/L paclitaxel. Cells were simultaneously stained for nucleus, phospho-histone H3 and
cyclin B1. PAB and paclitaxel induced increases of phospho-histone H3-positive cells (mitotic cells) and cyclin B1- highly expressed cells. Right panels
represent DNA content distribution obtained from DAPI staining. Images were captured with KineticScan Reader (Cellomics, Pittsburgh, PA, USA)
with a 10x objective. The background of some images of the same fluorescence target appears different because images were displayed in contrast
stretched mode to emphasize weak fluorescence, while quantitative data were not stretched. (b) Quantitation of mitotic index of MCF-7 cells. PAB
induced an increase in mitotic index in a dose-dependent manner. (¢c) PAB induced an increase in cyclin B1 fluorescence intensity in a dose-dependent
manner. (d) Cyclin B1 fluorescence intensity of mitotic cells was compared with that of interphase cells for each treatment. Mitotic cells showed higher
cyclin B1 fluorescence intensity than interphase cells. Quantitation in (b), (c¢) and (d) was performed with the Cell Cycle BioApplication (Cellomics,
Pittsburgh, PA, USA), and at least 600 cells per well were analyzed. Data were given as x + s, n=3. *P < 0.05, **P < 0.01, ***pP < 0.001, ps solvent

control. [] in (d): Interphase cells; W in (d): Mitotic cells.
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Fig. 5 PAB and paclitaxel induced spindle
abnormalities in MCF-7 cells
MCF-7 cells were treated for 8 h with 0.5% (v/v) DMSO, indicated
concentrations of PAB or 1 pmol/L paclitaxel. Cells were then
counterstained for nucleus (blue) and tubulin (red). Representative
images of mitotic cells were shown (arrows). Metaphase cells in control
wells have normal bipolar spindles, and their chromosomes congregate
to the equator forming the equatorial plate (left upper panel). Both PAB
and paclitaxel arrested cells in prometaphase and induced spindle
abnormalities. Images were captured with KineticScan Reader
(Cellomics, Pittsburgh, PA, USA) with a 20 x objective. Images were

displayed in contrast stretched mode to emphasize weak fluorescence.
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Fig. 6 Effect of PAB, paclitaxel and vinblastine on
interphase microtubule networks in MCF-7 cells
MCF-7 cells treated for 8 h with 0.5% (v/v) DMSO, PAB, paclitaxel
(PTX) or vinblastine (VLB) were stained for nucleus (blue), F-actin (red)
and tubulin (green). (a) Compared with solvent control, microtubules in
cells were slightly disrupted after treatment with 2.5 wmol/L PAB and
more completely with 5 pmol/L PAB or 1 pmol/L vinblasinte. On the
other hand, cells treated with 1 pmol/L paclitaxel have stabilized
microtubule bundles around the nuclei. Images were captured with
KineticScan Reader (Cellomics, Pittsburgh, PA, USA) with a 20 x
objective. (b) Microtubule fluorescence intensity was quantified using
Compartmental Analysis BioApplication (Cellomics, Pittsburgh, PA,
USA), and at least 120 cells per well were analyzed. Data were given as

x £ s, n=3.%* P<0.05, s solvent control.
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Fig. 7 PAB and paclitaxel induced nuclear morphology and mitochondrial changes in MCF-7 cells

(a) Representative images of MCF-7 cells treated for 48 h with 0.5% (v/v) DMSO, PAB or paclitaxel (PTX) were stained for nucleus and mitochondrion.
PAB (=2.5 pmol/L) and 1 wmol/L paclitaxel induced giant and grape-like nuclei and increase of mitochondrial fluorescence intensity. Images were
captured with KineticScan Reader (Cellomics, Pittsburgh, PA, USA) with a 20x objective. (b) and (c) Quantitation of nuclear size and roundness (P2A).
Nuclear size increased while roundness decreased after treatment for 24 h or 48 h with PAB (=2.5 umol/L). Nuclear P2A = (perimeter)’ + (47 x area of
nucleus). P2A value is 1 for circle, and irregularly shaped objects have values greater than 1. (d) PAB and paclitaxel induced increase of mitochondrial
fluorescence intensity. Quantitation in (b), (c¢) and (d) was performed with the Compartmental Analysis BioApplication (Cellomics, Pittsburgh, PA,
USA), and at least 100 cells per well were analyzed (mitotic cellss were excluded when nuclear size and roundness were measured). Data were given as
x s, n=3.*P<0.05, **P<0.01, ***P<0.001, vs solvent control. [1:24h; M: 48h.
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Fig. 8 PAB induced MCF-7 cells apoptosis
MCF-7 cells were stained with annexin V -FITC and PI, and percent of
apoptotic cells were determined by flow cytometry. (a) MCF-7 cells
were exposed to increasing concentrations of PAB for 72 h. (b) MCF-7
cells were exposed to 5 wmol/L PAB for 0 h, 24 h, 48 h and 72 h. Data
were given as x + s, n=2. **P < 0.01, ps solvent control. l: Early

apoptotic cells; [J: Late apoptotic or necrotic cells.
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Explore The Mechanism of Inhibitory Effects of Pseudolaric Acid B
on MCF-7 Cells by High Content Analysis”

DUAN Shao-Wei, XU Bo, CHEN Yun-Li, LI Min, FU Hong-Zheng™, CUI Jing-Rong™
(State Key Laboratory of Natural and Biomimetic Drugs, Peking University, Beijing 100191, China)

Abstract Pseudolaric acid B (PAB), a major biologically active component of "TulJinPi" (the root bark of
Pseudolarix kaemferi Gordon), exhibited cytotoxicity in many human tumor cell lines. High content analysis
(HCA) is a fluorescence microscopy-based automated technology used for quantitative analysis of multiple targets
in cells. HCA could yield rich information about the temporal-spatial dynamics of the fluorescence-labeled cell
constituents. The mechanism of inhibitory effects of pseudolaric acid B on human breast cancer MCF-7 cells was
explored by high content analysis and flow cytometry. As shown by sulforhodamine B assay, PAB inhibited the
proliferation of MCF-7 cells in a dose-dependent and time-dependent manner, and the 50% inhibition
concentration (/Cs) for 72 h was (1.80+0.33) pmol/L. Flow cytometry (propidium iodide staining) showed that,
after treatment with PAB for 24 h, the proportion of MCF-7 cells at G2/M phase could increase to about 93%. Flow
cytometry (annexin V-FITC and propidium iodide staining) showed that, PAB induced apoptosis of MCF-7 cells.
High content analysis showed that: after treatment with PAB for 16 h, the mitotic index of MCF-7 could increase to
about 40%, and cyclin B1 was upregulated; PAB caused dose-dependent disassembly of microtubules and inhibited
the formation of mitotic bipolar spindles; PAB induced increase of mitochondrial mass; PAB induced grape-like
giant nuclei indicating mitotic slippage in MCF-7 cells. These results suggest that PAB inhibits MCF-7 cell
proliferation and induces apoptosis, these inhibitory effects may be related to disassembly of microtubules, spindle

abnormalities, mitotic arrest and increase of mitochondrial mass.
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