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Abstract

AIM: To investigate the effects of proteins purified
from sweet potato storage roots on human colorectal
cancer cell lines.

METHODS: 3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyl-
tetrazolium bromide (MTT) assay, Hoechst 33258 nu-
clear staining and Boyden transwell chamber methods
were used to determine whether purified sweet potato
protein (SPP) from fresh sweet potato roots affected
proliferation, migration and invasion, respectively, of
human colorectal cancer SW480 cells /n vitro. The in-
hibitory effects of SPP on growth of human colorectal

(4 9

Boishidengs  WIG | www.wjgnet.com

cancer HCT-8 cells intraperitoneally xenografted in
nude mice and spontaneous lung metastasis of mu-
rine Lewis lung carcinoma 3LL cells subcutaneously
transplanted in C57 BL/6 mice were also investigated
in vivo.

RESULTS: SPP inhibited the proliferation of SW480
cells in a dose-dependent manner, with an ICso value
of 38.732 umol/L (/* = 0.980, £ = 0.003) in the MTT
assay. Hoechst 33258 nuclear staining further revealed
inhibition of cell viability and induction of apoptosis by
SPP. The transwell assay disclosed significant reduction
in migrated cells/field by 8 umol/L SPP (8.4 £ 2.6 vs
23.3 £ 5.4, P = 0.031) and invaded cells/field through
the ECMatrix by 0.8 umol/L SPP, compared with the
control (25.2 = 5.2 vs 34.8 = 6.1, P = 0.038). Both
intraperitoneal (jp) and intragastric (jg) administra-
tion of SPP led to significant suppression of growth of
intraperitoneally inoculated HCT-8 cells in nude mice
to 58.0% % 5.9% (P = 0.037) and 43.5% + 7.1% (P
= 0.004) of the controls, respectively, after 9 d treat-
ment. Bloody ascites additionally disappeared after /jp
injection of trypsin inhibitor. Notably, /g and jp admin-
istration of SPP induced a significant decrease in spon-
taneous pulmonary metastatic nodule formation in C57
BL/6 mice (21.0 £ 12.3 and 27.3 £ 12.7 nodules/lung
vs 42.5 £ 4.5 nodules/lung in controls, respectively, P
< 0.05) after 25 d treatment. Moreover, the average
weight of primary tumor nodules in the hind leg of
mice decreased from 8.2 £ 1.3 g/mice in the control to
6.1 £ 1.4 g/mice in the jp group (P = 0.035).

CONCLUSION: SPP exerts significant antiproliferative
and antimetastatic effects on human colorectal cancer
cell lines, both /n vitro and /n vivo.

© 2013 Baishideng. All rights reserved.
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Core tip: Sweet potato protein (SPP) is a type of serine
protease inhibitor that suppresses the activity of tryp-
sin. The current study showed that SPP significantly
inhibited proliferation, migration and invasion of human
colorectal cancer SW480 cells /n vitro. Moreover, the
protein significantly suppressed the growth of intraperi-
toneally xenografted human colorectal cancer HCT-8
cells and volume of bloody ascites formed in nude
mice. Spontaneous lung metastasis of a murine lung
carcinoma cell line was significantly inhibited by SPP in
mice. Notably, both intragastric infusion and intraperi-
toneal injection of SPP were effective in animal models.

Li PG, Mu TH, Deng L. Anticancer effects of sweet potato pro-
tein on human colorectal cancer cells. World J Gastroenterol
2013; 19(21): 3300-3308 Available from: URL: http://www.wjg-
net.com/1007-9327/full/v19/i21/3300.htm DOI: http://dx.doi.
org/10.3748/wjg.v19.i121.3300

INTRODUCTION

Colorectal cancer (CRC) is one of the most commonly
diagnosed cancer types in both men and women'". An-
nually, about 49380 Americans die of CRC, accounting
for 9% of all cancer-related deaths”. Surgical resection is
currently the primary curative therapy for CRC. However,
surgery alone provides a high cure rate only for patients
with early-stage disease. In the later stages of CRC, the
presence of clinically occult micrometastases often leads

to disease recurrence and death. Numerous natural or
synthetic compounds have been tested for their ability to
suppress degradation of the extracellular matrix (ECM)
and subsequent invasion and metastasis of cancer cells,
with the aim of preventing cancer metastasis™. Among
these, protease inhibitors have been increasingly shown
to have significant antimetastatic effects in various can-
cers”™. The sweet potato [Ipomoea batatas (L.) Lam) is a
dicotyledonous plant that belongs to the Convolvulaceae
family. Its tuberous roots contain 0.49%-2.24% crude
proteins on a fresh weight basis. Proteins isolated from
sweet potato can be separated into sporamin A (31 kDa)
and sporamin B (22 kDa) »iz non-reducing sodium dodec-
yl sulfate polyacrylamide gel electrophoresis (SDS-PAGE),
which merge into a single band of about 25 kDa under
reducing conditions™”. Previous studies have identified
the sweet potato protein (SPP) as a type of Kunitz-type
trypsin inhibitor (K'TT) ! with potential therapeutic effects
in a variety of cancer models. For instance, Huang ez a/'"
reported that KTT purified from sweet potato inhibited
proliferation and induced apoptosis of NB4 promyelo-
cytic leukemia cells. Additionally, Yao ez al" showed that
SPP inhibited proliferation and induced apoptosis of hu-
man tongue carcinoma Tca8113 cells »z downregulation
of the Akt/glycogen synthase kinase (GSK)-3 pathway.
In addition, KTTs isolated from other sources, such as
human urine and soybeans, have been shown to exert
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antiproliferative, anti-invasion and antimetastatic activities
in a variety of malignant cells, animal models and cancer
patients'”"?, The present study focused on the inhibitory
effects of SPP on proliferation, migration and invasive-
ness of malignant cells in a number of CRC cell lines 7
vitro as well as n vivo.

MATERIALS AND METHODS

Cell culture

Human colorectal cancer SW480 cells were maintained
in culture medium comprising RPMI 1640 supplemented
with 10% fetal bovine serum (FBS), 1 X 10°U/L penicil-
lin and streptomycin. Cells were grown in T-75 culture
flasks at 37 "C in a humidified atmosphere containing 5%
CO2z and 95% ait.

SPP preparation

SPP was purified from fresh sweet potato tuberous roots,
as reported previously'”. Purity of SPP exceeded 99%
of the dry weight. A stock solution was freshly prepared
before each experiment by dissolving SPP in culture me-
dium, filtered through a sterile 0.22-ym membrane, and
further diluted with culture medium to achieve the final
concentrations, as indicated.

Protein and Tl activity staining of SPP on 12%
polyacrylamide gels

Purified SPP was detected using both protein and TT ac-
tivity staining on 12% SDS-PAGE. For protein staining,
samples were mixed with sample buffer (60 mmol/L Tris-
HCI, pH 6.8, 2% SDS, 25% glycerol, and 0.1% bromo-
phenol blue) and B-mercaptoethanol. Coomassie brilliant
blue R-250 stain was used. For TT activity, native gels were
stained according to the method of Huang e# al™, Briefly,
upon completion of non-denaturing PAGE, the gel was
immersed and shaken twice in 25% vol/vol isopropanol
in 10 mmol/L Ttis buffer (pH 7.9) for 10 min each. Next,
the gel was dipped into 10 mmol/L hydrogen peroxide
in the same buffer for at least 30 min with gentle shak-
ing, and washed in 10 mmol/L Ttis buffer (pH 7.9) for
10 min, followed by incubation in trypsin solution (50 pg
bovine trypsin/mL, 10 mmol/L Tris buffer pH 7.9) for
20 min at 37 ‘C. After rinsing with the same buffer to re-
move excess trypsin, the gel was incubated at 37 C for at
least 30 min in the dark with 160 mL substrate dye solu-
tion prepared immediately before use. The substrate dye
solution consisted of 40 mg N-acetyl-D,L-phenylalanine
B-naphthyl ester in 16 mL of IN,N-dimethylformamide
made up to 160 mL with 144 mL of 10 mmol/L Tris
buffer (pH 7.9) in which 80 mg tetrazotized O-dianisidine
was dissolved. The gel was destained with 10% acetic
acid for at least 30 min.

3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium
bromide assay

SW480 cells were seeded into a 96-well plate (Corning,
Cambridge, MA, United States) at a density of 1.5 X 10"
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cells/well. After achieving confluence, cells were incubated
in medium containing different concentrations of SPP.
Following SPP treatment, 20 pl. 3-(4,5-dimethylthiazol-
2-yl)-2,5-diphenyltetrazolium bromide (5 mg/mL) was
added to each well and incubated for a further 4 h. Next,
200 pL dimethyl sulfoxide was added to cells in each well,
mixed for 10 min, and optical density measured at 492 nm.

Hoechst 33258 staining

Cell viability was assayed morphologically using Hoechst
33258 (Sigma, St Louis, MO, United States) staining,
SW480 cells were plated onto a 24-well plate (1.2 X 10°
cells/well) and allowed to grow for 24 h. After conflu-
ence, cells were serum-starved for 16 h and treated with
various concentrations of SPP for 48 h. Cells were fixed
in 2% glutaraldehyde for 4 h and washed twice with
0.9% NaCl before staining with 1 ug/ mlL Hoechst 33258
for 30 min under ice cooling in the dark. After washing
twice with 0.9% NaCl, cells were observed under a fluo-
rescence microscope (Olympus IX71) with excitation at
ultraviolet (360 nm).

Cell migration and invasion

SW480 cells were seeded into the upper chamber of a
Transwell insert (Millipore, Billerica, MA, United States)
in RPMI 1640 at a density of 3 X 10’ cells/well. Medium
containing 10% FBS was placed in the lower chamber
to act as a chemoattractant. After adherence, cells were
treated with various concentrations of SPP for 10 h in
serum-free medium. Cells migrating through 8.0 um
polycarbonate membranes to the lower surface were
stained with 0.1% crystal violet, whereas non-migratory
cells remaining on the upper chambers were removed
by scraping the upper surface of the membrane with a
cotton swab. Migrating cells were quantified by counting
stained cells under a microscope (X 200). Five random
fields were selected for each well. The assay was per-
formed in triplicate, and repeated three times. Invasion
assays wete performed in a similar manner to the migra-
tion assays, except that inserts were precoated with ECM
substitute ECMatrix (Chemicon, Temecula, CA, United
States) and cells were treated with SPP for 24 h.

In vivo experiments

Two animal experiments were conducted. In the first ex-
periment, 2 X 10° human colorectal cancer HCT-8 cells
were inoculated into the peritoneal cavity of 15 BALB/c
nude mice (5 wk old, 14 * 2 g), which were randomly di-
vided into three groups (5 animals per group). From the
second day of inoculation, SPP was administered to two
of the three groups either intraperitoneally (2 pmol/L
per kg/d) ot intragastrically (80 umol/L per kg/d) for 9 d,
while the remaining group served as a vehicle control re-
ceiving only intraperitoneally injected physiological saline
during the experiment. After treatment with SPP for the
indicated times, animals were sacrificed, and the number
of tumor nodules in the peritoneal cavity was compared
between groups. In the second animal experiment, we
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Figure 1 Protein (lane 1) and trypsin inhibitor activity (lane 2) staining of
sweet potato protein on polyacrylamide gel electrophoresis gels (12%)
with -mercaptoethanol. A 10 pL aliquot of staining of sweet potato was
loaded in each lane. M: Molecular standards.

examined the effects of SPP on metastatic capacity of
cancer cells. Lewis lung cancer cells were inoculated sub-
cutaneously into the hind legs of 18 female C57BL/6
mice (5 wk old, 14 £ 2 g) divided into three groups (6
animals per group). From the second day of inoculation,
SPP was administered either intraperitoneally (2 pmol/L
per kg/d) or intragastrically (120 umol/L per kg/d) to
animals for 25 d. After sacrifice, the number of the meta-
static nodules formed in lungs of mice were counted
under a stereomicroscope (X 10), and compared between
the three treatment groups.

Statistical analysis

Data were expressed as mean * SD, and analyzed using
analysis of variance with DPS7.55 software (Refine In-
formation Tech Company, Hangzhou, China). Two-tailed
values of P < 0.05 were considered significant.

RESULTS

SPP purification and Tl activity staining

SPP was purified from fresh sweet potato tuberous roots,
as reported previously”. Purity of SPP exceeded 99%
of its dry weight. Protein (lane 1) and TT activity (lane
2) staining of purified SPP with f-mercaptoethanol
treatment on 12% SDS-PAGE are depicted in Figure 1.
Consistent with previous reports, extracted SPP had an
average molecular weight of about 25 kDa. Both the mo-
nomeric protein and its 50-kDa dimer exhibited strong
trypsin inhibitory activity 7 vitro.

Effect of SPP on cell proliferation

Dose-dependent inhibition of SW480 proliferation was
observed upon incubation of cells with increasing doses
of SPP for 48 h. Doses of 2, 4, 10, 20 and 40 pmol/L
SPP reduced cell proliferation by 12% (P = 0.013), 20%
(P = 0.005), 31% (P = 0.001), 34% (P = 0.001) and 49%
(P = 0.001), respectively (Figure 2A). Proliferation was
inhibited in a time-dependent manner upon treatment of

cells with 40 umol/L SPP (Figure 2B). After 48 h treat-
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Figure 2 Anti-proliferative effect of sweet potato protein on human colorectal cancer SW480 cells. A: Effects of various concentrations of sweet potato protein
(SPP) on SW480 cell proliferation. We observed dose-dependent inhibition by SPP. ®P < 0.05 between groups; B: Effect of various treatment times with 40 pumol/L
SPP on SW480 cell proliferation. Time-dependent inhibition was observed. °P < 0.05 vs control; C: Hoechst 33258 nuclear staining. SW480 cells were incubated in
the absence or presence of various concentrations of SPP for 48 h, stained with Hoechst 33258 dye, and observed under a fluorescent microscope (magnification, x
400). Images are representative of at least two independent experiments, with similar results.
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Figure 3 Effects of various concentrations of sweet potato protein on migration (A) and invasion (B) of SW480 cells in the Transwell assay. Inhibition of cell
migration was observed with 0.8, 8 and 40 umol/L sweet potato protein (SPP), °P < 0.05 vs control.

ment with various concentrations of SPP, fluorescent 0.8, 8 and 40 pmol/ L SPP induced reduction of migrated
Hoechst 33258 nuclear staining indicated dose-dependent cells/field from 23.3 + 5.4 in the control group to 21.5 £
suppression of cell proliferation by SPP. Specifically, 3.9 (P =0.068), 84 + 2.6 (P=0.031) and 6.1 + 2.1 (P =
Hoechst 33258 staining revealed blue, round nuclei in 0.017), respectively (Figure 3A).

viable cells and condensed or fragmented nuclei in apop-

totic, compared to non-apoptotic cells. Apoptotic cells Effect of SPP on cell invasion

were detected when the SPP concentration exceeded 10 Invasiveness of SW480 cells through the artificial base-
umol/L (Figute 2C). ment membrane ECMatrix of Transwell inserts was sig-

nificantly decreased upon incubation with SPP for 24 h.
Effect of SPP on cell migration Doses of 0.8, 8 and 40 pmol/L SPP reduced the invaded

Migration of SW480 cells through the 8-um polycarbon- cells/field from 34.8 £ 6.1 in the control group to 25.2
ate membrane of Transwell inserts was significantly de- 52 (P =0.038),125+ 49 (P=0.024) and 6.1 £ 2.1 (P =
creased following treatment with SPP for 10 h. Doses of 0.005), respectively (Figure 3B).
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Figure 4 Effect of sweet potato protein on growth of intraperitoneally inoculated human colorectal cancer HCT-8 cells in nude mice. A: Representative
images of growth status of tumor nodules in the peritoneal cavity of nude mice after treatment with intraperitoneally injected or intragastically infused sweet potato
protein (SPP); B: Comparison of the number of tumor nodules formed in the peritoneal cavity of nude mice between different treatment groups; C: Volume of bloody

ascites generated in the peritoneal cavity of nude mice. Arrows indicate the nodules formed. °P < 0.05 vs vehicle.

Effects of SPP on malignant cell growth and metastasis
in vivo
The growth of intrapetitoneally inoculated human colorec-
tal cancer HCT-8 cells was significantly suppressed by
intraperitoneal (7)) or intragastric (4g) administration of
SPP into nude mice (Figure 4). After 9 d inoculation,
a significant number of tumor nodules formed in the
vehicle group, which was markedly reduced to 58.0%
+ 5.9% (P = 0.037) and 43.5% * 7.1% (P = 0.004), re-
spectively, compared to the vehicle, with zg infusion and
7p injection of SPP (Figure 4B). Upon sacrifice, bloody
ascites were found in the vehicle group, which were col-
lected with a microsyringe, and the volumes compared
between groups. The volume of ascities was significantly
decreased following administration of SPP (Figure 4C).
In the i group, the volume decreased to 41.2 £ 10% of
that of vehicle (P = 0.002), and ascites was barely detect-
able in the 7 group.

To investigate the inhibitory effect of SPP on the
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metastatic capacity of malignant cells, murine Lewis
lung carcinoma 3LL cells were inoculated subcutane-
ously into the hind legs of C57BL/6 mice, and primary
tumor growth and formation of spontaneous lung meta-
static colonies examined after 25 d of SPP treatment.
As shown in Figure 5, after 25 d, apparent spontaneous
pulmonary metastasis was evident in the vehicle-treated
group (42.5 * 4.5 nodules/lung), which was significantly
inhibited following 7z and 7 administration of SPP into
mice (21.0 £ 12.3 nodules/lung and 27.3 + 12.7 nod-
ules/lung, respectively, P < 0.05). The antimetastatic ef-
fect was more significant in the 7 than 7 group (Figure
5B). A possible explanation for this phenomenon is that
orally administered SPP is absorbed into the blood circu-
lation and functions in the lung. However, this hypoth-
esis requires further validation. The weights of primary
tumor nodules in the hind leg of mice were additionally
examined. The weight was 8.2 + 1.3 g¢/mouse in the con-
trol group, which decreased to 6.1 * 1.4 g in the 7 group

June 7, 2013 | Volume 19 | Issue 21 |
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Figure 5 Effect of sweet potato protein on spontaneous metastasis of murine Lewis lung cancer 3LL cells in C57BL/6 mice. A: Representative images of
lungs of mice after inoculation of cancer cells for 25 d; B: Number of spontaneous lung metastatic colonies formed after 25 d of inoculation; C: Weight of subcutane-
ously inoculated tumor nodules after 25 d. Arrowheads indicate the nodules formed. °P < 0.05 vs vehicle.

(P = 0.035; Figure 5C). The observed reduction in the zg
group (7.1 = 1.5 g/mouse, P > 0.05) was not statistically
significant, suggesting that 7» administration had a more
significant effect than zg administration.

In both animal experiments, changes in the body
weight of mice were monitored. After tumor cell trans-
plantation, body weight stopped increasing. However,
SPP treatment did not significantly affect the growth of
mice during the experimental petiod, compared with the
vehicle group (Table 1). Moreover, no apparent adverse
effects of SPP wete observed.

DISCUSSION

The present study showed that SPP promotes dose- and
time-dependent inhibition of human colorectal cancer
SW480 cell proliferation, migration and invasion. The an-
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tiproliferative and antimetastatic effects of SPP were sub-
sequently confirmed in nude and C57BL/6 mice # vivo.
SPP isolated from sweet potato had a strong trypsin
inhibitory effect, as shown in Figure 1, consistent with
previous ﬁndingsm. In recent years, several families of
proteases, including matrix metalloproteinases and serine
and cysteine proteases, have been shown to play im-
portant roles in tumor invasion and metastasis, because
formation of metastasis requires degradation of ECM".
The initial hypothesis that the inhibitors function in sup-
pressing cancer invasion and metastasis was confirmed
in subsequent studies. For instance, urokinase-type plas-
minogen activator (uPA), a serine protease, plays a critical
role in cancer cell migration, ECM invasion, and metas-
tasis in a vatiety of tumors'* . In contrast, several serine
protease inhibitors, including urinary KTI bikunin and
soybean KTI, have been shown to suppress the expres-
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Table 1 Body weights of mice before and after sweet potato

protein treatment

BALB/c nude (g) C57BL/6 (g)

Before After Before After
Vehicle 143 +09 14.6 £1.0 13.9+0.6 14.1+0.7
ig 14.6 £ 0.6 14.8 £ 0.6 134+ 05 13.9+0.7
ip 145+05 14.7 £ 0.6 13.8+05 13.9+0.6

sion of uPA and its receptor, uPAR, at both the gene and
protein levels”™ . Bikunin is reported to suppress inva-
siveness in a number of malignant cell lines by directly in-
hibiting tumor-cell-associated serine protease plasmin ac-
tivity, as well as uPA and uPAR expression124’251. Notably,
the therapeutic efficacy of orally administered bikunin
against human ovarian cancer HRA cells growing in the
peritoneum of nude mice and human cancer has been
demonstrated™. Specifically, bikunin (30 mg/kg per day)
induced a 40% decrease in tumor load in mice. In cancer
patients, bikunin exhibited biological activity, as the post-
treatment uPA levels in uterine cervical carcinoma tissue
specimens were significantly decreased™. Analogous to
SPP in the present study, soybean KTT is a natural tryp-
sin inhibitor that has a similar effect as bikunin on the
uPA signaling cascade and cancer cell invasion””. Dietary
supplementation with soybean KTI (15 and 50 g/kg) also
significantly reduced the tumor burden in an 7 vivo spon-
taneous metastasis assay in C57BL/6 mice™. KTIs iso-
lated from sweet potato clearly have an anticancer effect.
For example, Huang ef al'™ observed growth inhibition
and apoptotic effects of TI from sweet potato in NB4
promyelocytic leukemia cells. More recently, Yao e# al™
reported a significant antiproliferative effect of SPP in
human tongue carcinoma Tca8113 cells. The group used
the same method to isolate SPP from sweet potato roots
as that used in the present study. The anticancer effects
of SPP reported by our group are therefore consistent
with earlier findings.

Several mechanisms have been proposed to explain
the mechanism of action of SPP. First, as a serine prote-
ase inhibitor, SPP may directly suppress degradation of
the ECM by tumor cells, similar to bikunin and soybean
KTI. Second, it may exert its role indirectly by suppress-
ing signaling pathways involved in the proliferation and
invasion of cancer cells"*"*?. Yao e# /' have suggested
that the effect of SPP results partly from induction of
apoptosis of tongue cancer cells iz downregulation of
the Akt/GSK-3 pathway. Huang ez al"" have demon-
strated that sweet potato T induces apoptosis in NB4
cells through a mitochondria-dependent pathway, associ-
ated with activation of the caspase-3 and -8 cascades.
Moreover, an anti-inflammatory effect of KTTs has been
reported, including suppression of proinflammatory
cytokines, such as tumor necrosis factor-q,, interleukin
(I1)-1B and 11.-6"". This may additionally, in part, ex-
plain their effects on tumor development. Bikunin thera-
py leads to significant inhibition of angiogenesis-related
molecules (vascular endothelial growth factor and fi-
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broblast growth factor-f8), and this antiangiogenic effect
also partly explains the effect of KTTs in cancer cells™.
Shakiba ez a/*” have reported that soybean KTT has a
strong inhibitory effect on human umbilical vein endo-
thelial cell migration and tubulogenesis in fibrin matrix.
These findings collectively indicate that KTIs present
multiple mechanisms of action that are cell type depen-
dent. The results from the current study cleatly show
that SPP suppresses growth of cancer cells, both 7 vitro
and 7z vive. Moreover, the invasiveness of cancer cells is
inhibited by SPP. However, the specific mechanisms of
action involved in the anticancer activity of SPP remain
to be established.

Another particularly interesting finding of the present
study was that although 7 injection of SPP had a more
significant suppressive effect on primary tumors (Figure
5C), the antimetastatic effect against spontaneous lung
metastasis of cancer cells was better in the 7¢ than 7 group
(Figure 5B). One possible explanation for this phenom-
enon is that orally administered SPP is absorbed into the
blood circulation and exerts its activity in the lung, This
theory is supported by the finding that dietary supplemen-
tation of soybean and urinary KTTs is effective™, Tt is
also possible that the SPP is digested in the gastrointesti-
nal tract and its active peptides absorbed into the circula-
tion. However, this hypothesis needs validation.

In summary, out results demonstrate that the SPP
markedly inhibits proliferation, migration and invasion
of human colorectal cancer SW480 cells 7z vitro. More-
over, SPP administered both orally and intraperitoneally
exerts its effect on cancer cells 7z vivo. The antiprolifera-
tive activity of SPP may be triggered through induction
of apoptosis of malignant cells, and anti-invasive activity
through inhibition of the uPA signaling pathways. Anti-
angiogenic and anti-inflammatory activities may, at least
in part, explain its effects on malignant cells in tumor-
bearing animals. However, further studies are required to
elucidate the mechanisms underlying the protective ef-

fects of SPP in CRC.

COMMENTS

Background

Colorectal cancer (CRC) is one of the major contributors to cancer-induced
mortality worldwide. Sweet potato protein (SPP), a type of trypsin inhibitor (TI)
that induces apoptosis and suppresses growth of various malignant cells, is a
potentially effective anticancer agent for CRC.

Research frontiers

Previous studies suggest that SPP inhibits growth and induces apoptosis in
promyelocytic leukemia and human tongue carcinoma cells. A similar Tl ex-
tracted from wampee (Clausena lansium) seeds has a growth inhibitory effect
in human leukemia and hepatoma cells. However, the issue of whether SPP
affects the growth and metastasis of CRC cells has remained unclear until now.
In the current study, the antiproliferative and antimetastatic effects of SPP on
human colorectal cancer cells were investigated in vitro and in vivo.

Innovations and breakthroughs

Several recent studies have demonstrated that SPP affects the growth of ma-
lignant cancer cells, although the issue of whether SPP plays a role in CRC
is yet to be established. The current study is believed to be the first thorough
investigation focusing on the antiproliferative and antimetastatic effects of SPP
on CRC cell lines, both in vitro and in vivo.
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Applications
Elucidation of the effects of SPP on CRC cell lines in vitro and in vivo may pres-
ent an effective strategy for prevention or treatment of CRC in the clinic.

Terminology

Tls are a group of peptides present in various sources, such as soybean, egg
white and sweet potato, which mask or inhibit the active site of the trypsin mol-
ecule. Storage proteins are biological reserves of metal ions and amino acids
used by organisms. Amino acids of storage proteins are used during the embry-
onic development of animals or plants.

Peer review

This was a good experimental study in which authors investigated the effects
of SPP on malignant cancer cells in different cell lines and animal models. The
results are interesting, and support the utility of SPP as a potential therapeutic
agent for preventing and treating CRC.
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