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Abstract

AIM: To clarify the biological role of stem cell factor
(SCF)-mediated wild-type KIT receptor activation in
gastrointestinal stromal tumor (GIST) growth.

METHODS: The co-expression of wild-type KIT recep-
tor and SCF was evaluated in 51 GIST samples using
mutation analysis and immunohistochemistry, and the
results were correlated with clinicopathological param-
eters, including the mitotic count, proliferative index
(Ki-67 immunohistochemical staining), mitotic index
(phospho-histone H3 immunohistochemical staining)
and apoptotic index (terminal deoxynucleotidyl trans-
ferase-mediated dUTP-biotin nick end labeling). Using
primary cultured GIST cells, the effect of SCF-mediated
wild-type KIT receptor activation was determined by
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western blotting, methyl thiazolyl tetrazolium (MTT),
and apoptosis assays.

RESULTS: We found that wild-type KIT receptor and
SCF protein were expressed in 100% and 76.5% of the
51 GIST samples, respectively, and the co-expression
of wild-type KIT receptor and SCF was associated with
known indicators of poor prognosis, including larger
tumor size (P = 0.0118), higher mitotic count (P =
0.0058), higher proliferative index (P = 0.0012), higher
mitotic index (P = 0.0282), lower apoptosis index (P =
0.0484), and increased National Institutes of Health risk
level (P = 0.0012). We also found that the introduction
of exogenous SCF potently increased KIT kinase activ-
ity, stimulated cell proliferation (P < 0.01) and inhibited
apoptosis (P < 0.01) induced by serum starvation,
while a KIT immunoblocking antibody suppressed pro-
liferation (P = 0.01) and promoted apoptosis (P < 0.01)
in cultured GIST cells.

CONCLUSION: SCF-mediated wild-type KIT receptor
activation plays an important role in GIST cell growth.
The inhibition of SCF-mediated wild-type KIT receptor
activation may prove to be particularly important for
GIST therapy.

© 2012 Baishideng. All rights reserved.
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INTRODUCTION

The KIT receptor, encoded by the oncogene ¢-&if", is
characterised structurally by five immunoglobulin-like
extracellular domains and an intracytoplasmic domain
that contains an adenosine triphosphate (ATP)-binding
domain and a phosphotransferase domain, which are
separated by an interkinase sequence””. Under physi-
ological conditions, the stem cell factor (SCF) binds to
KIT and induces KIT homodimerisation, resulting in the
phosphorylation of its tyrosine residues. The tyrosine-
phosphorylated KIT receptor subsequently becomes a
new docking site for signal transduction molecules and in-
duces substrate binding and phosphorylation'. Thus, the
interaction between SCF and the KIT receptor is essential
for normal hematopoiesis, melanogenesis, gametogenesis,
and the growth and differentiation of mast cells and in-
terstitial cells of Cajal (ICCs)™". Notably, mutations in the
¢-kit gene have been implicated in neoplasms arising from
these cell lineages. Oncogenic mutations in ¢-4z# cause a
constitutive phosphorylation of the KIT receptor that
is independent of SCF binding, leading to a cascade of
intracellular signalling events that contribute to the abnor-
mal proliferation and survival of these neoplastic cells™"".

Gastrointestinal stromal tumors (GISTs) are the
most common mesenchymal neoplasms of the gastroin-
testinal tract, and they are believed to originate from ICC
progenitor cells" . Tt has also been noted that approxi-
mately 90% of GIST cases have activating mutations in
either the ¢-£7 ot platelet-derived growth factor receptor
(PDGFR) A genes'"*'". Tn addition, the emerging role of
SCF in ¢-kit-mutant GISTs indicates that an autocrine-
paracrine loop serves as a further mechanism of wild-
type KIT receptor activation'™'*,

In this study, we demonstrated the co-existence of
wild-type KIT receptor and SCF in primary GISTs by an-
alysing the entite coding sequence of ¢-4if and the protein
expression of KIT and SCF in these tumors, as suggested
in a previous study™. Based on ex vive assays, we further
demonstrated that SCF-mediated wild-type KIT recep-
tor activation affected GIST growth in a dual manner by
stimulating proliferation and inhibiting the apoptosis of
GIST primary cells. These data suggest that the inhibition
of SCF-mediated wild-type KIT receptor activation may
be particularly important for GIST therapy.

MATERIALS AND METHODS

Patients

Samples from 51 consecutive patients with GISTs who
underwent surgery at Changhai Hospital (Shanghai, Chi-
na) between January and October 2006 were subjected
to histological analysis. In addition, GIST primary cells
were isolated from three fresh GIST specimens from
patients who underwent surgery at Changhai Hospital
in 2009. The GIST diagnosis was confirmed as previ-
ously described® ™, and all tumors were KIT protein
(CD117)-positive. No patients had received imatinib pri-
or to the surgical resection of the tumor. Demographic
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Co-expression of wild-type KIT receptor and
stem cell factor

Absent (7 = 12) Present (n = 39) P value

Age (yr) 589132 52.8+10.5 0.0524
Sex
Male 6 18 0.8154
Female 6 21
Tumor size (cm) 3.69 +1.68 6.21 £3.94 0.0118
Histological phenotype
Spindle type 8 26 0.7262
Epithelioid/mixed type 4 13
Cellularity
Sparse 1 6 0.8000
Moderate/dense 11 33
Tumor location
Gastric 6 25 0.5931
Non-gastric 6 14
Proliferative index 292+£223 721+£493 0.0012
pHH3
<5 12 24 0.0282
>5 0 15
Mitotic counts 3+237 7.36 +6.36 0.0058
<5 10 14 0.0004
>5 2 25
Apoptosis index 44.58 £19.00 32.59 +£17.63 0.0484
c-kit mutation
Presence 5 27 0.1659
Absence 7 12
National Institutes of Health risk group
Very low or low 10 10 0.0012
Intermediate or high 2 29

data and clinical and histological features for all of the
GISTs analysed in this study are summarised in Table 1.
The use of all human tissues was approved by the
hospital’s institutional committee for human research, and
informed consent was obtained from all of the subjects.

Immunohistochemistry

Immunohistochemical staining was performed using the
labelled streptavidin-biotin method (DAKO LSAB-2 Kit,
Peroxidase, DAKO) according to the manufacturer’s in-
structions. The following primary antibodies were used:
CD117 (DAKO), Ki-67 (DAKO), SCF (Cell Signaling
Technology, Inc.) and phospho-histone H3 (pHH3, Cell
Signaling Technology). Parallel sections were used to ex-
amine the co-expression of KIT and SCE For Ki-67 and
pHH3, positive cells were counted in five randomised
regions in the tumor component of each lesion, and the
labelling index was calculated as follows: Labelling index
(%) = (positive cell number/total cell number) X 100%.

In situ apoptosis

In sitn apoptosis was assessed by terminal deoxynucleo-
tidyl transferase-mediated dUTP nick-end labelling (TU-
NEL, Roche Diagnostics) staining, which was performed
according to the manufacturer’s instructions. The apop-
totic index was calculated as follows: Apoptotic index (%0)
= (apoptotic cell number/total cell number) X 100%.
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Polymerase chain reaction amplification and sequencing
Genomic DNA was extracted from cryopreserved (# =
51) or fresh (# = 3) specimens using a commercial kit
(BBI, Canada). Next, ¢-kif exons 9, 11, 13, 14 and 17, as
well as PDGFRA exons 12 and 18, were amplified using
the following primer sequences and annealing tempera-
tures (designed): ¢-£if exon 9 (S TTTATTTTCCTAGAG-
TAAGCCAGGG-3’ and 5-ATCATGACTGATA
TGGTAGACAGAGC-3’, at 56 C), ¢-kit exon 11 (5°
-ATTATTAAAAGGTGAT CTATTTTT-3" and 5’
-ACTGTTATGTGTACCCAAAAAG-3’, at 60 C), ¢-kit
exon 13 (5-CACCATCACCACTTACTTGTTGTCT-3
and 5-GACAGACAAT AAAAGGCAGCTTGGAC-3,
at 67 C), ¢-kit exon 14 (5-TCTCACCTTC TTTCTA-
ACCTTTTC-3" and 5>~ AACCCTTATGACCCCAT-
GAA-3’, at 54 °C), ¢-kit exon 17 (5’GAACAT-
CATTCAAGGCGTACTTTTG-3’ and 5-TTGAAA
CTAAAAATCCTTTGCAGGAC-3, at 65 C), PDG-
FRA exon 12 (5-CTCTGGTGCACTGGGACTTT-3’
and 5>-GCAAGGGAAAAGGGAGTCT T-3’, at 60 C),
and PDGFRA exon 18 (5-ATGGCTTGATCCTGAGT-
CATT-3’ and 5-GTGTGGGAAGTGTGGACG-3, at
60 C). Gene mutations were analysed through the direct
sequencing of uncloned polymerase chain reaction (PCR)
fragments. Samples that appeared to contain mutations
were further examined for the presence of the wild-type
¢-kit gene by subcloning the purified PCR products using
a TA cloning vector system (Stratagene, CA). Five inde-
pendent subclones from each PCR wete sequenced.

Cell isolation and short-term primary cell culture

GIST primary cells were isolated and cultured as described
in the literature with minor modifications™. The nonne-
crotic tissue was separated from fresh GIST samples and
finely minced with curved scissors. The minced tissue was
homogenised by being passed through a 15-gauge needle
with a syringe five times and subsequently being passed
through a stainless steel mesh (200 wites/inch). The cells
were counted with a haemocytometer, and cell viability
was determined by propidium iodide staining,

After centrifugation in phosphate buffered solution
(PBS) at 4 C, cell pellets were resuspended in 1640 RPMI
medium supplemented with 20% heat-inactivated foetal
bovine serum (FBS), 1.0 mmol/L nonessential amino
acids, 1.0 mmol/L sodium pyruvate, and 0.5 mmol/L
3-isobutyl-1- methylxanthine to inhibit fibroblast growth.
Medium changes were performed at 24 h after seeding
and every two or three days before cell analysis.

Enzyme-linked immunosorbent assay for stem cell
factor production

For the measurement of SCF production, the concen-
tration of GIST primary cells was adjusted to 5 X 10°
cells/mlL, and the supernatants were collected 24 h later.
Samples were stored at -80 ‘C for further analysis. SCF
concentration was determined by enzyme-linked im-
munosorbent assay (ELISA) using 96-well plates coated
with catching antibody (diluted to 5 pug/mL in PBS, 100
ML/ well) at 4 ‘C overnight according to the manufac-

(49

Boishidengs  WIG | www.wjgnet.com

Bai CG et al. Stem cell factor, KIT and GIST

turetr’s instructions.

Western blotting

Protein extracts were separated by sodium dodecyl sul-
phate-polyacrylamide gel electrophoresis, transferred to
nitrocellulose membranes, and incubated with a specific
antibody to demonstrate protein loading. Anti-phospho-
KIT (pY703) antibody was purchased from Abcam
(United Kingdom). Glyceraldehyde-3-phosphate dehy-
drogenase mouse monoclonal antibody (Santa Cruz Bio-
technology) was used as an internal control. To examine
the effects of exogenous SCF on KIT phosphorylation,
GIST primary cells were incubated overnight with medi-
um containing 0.5% FBS. Cells were subsequently stimu-
lated with vatious concentrations of SCF for 15 min,
and phospho-KIT was examined as described above.

In vitro proliferation assay

Cell proliferation was determined using a methyl thia-
zolyl tetrazolium (MTT) assay (Roche, United States)
according to the manufacturer’s instructions. In brief,
GIST primary cells were seeded at a density of 8 X 10’
cells/100 pL into 96-well plates and allowed to adhere.
After 24 h, the original media were replaced with fresh
media containing various concentrations of SCF (Pepro-
Tech, United States) or KIT immunoblocking antibody
(Sigma, United States) with 0.5% FBS. After 48 h of in-
cubation, MTT was added to each well. The quantity of
the formazan product measured at 572 nm was directly
proportional to the number of live cells in the culture.

Flow cytometric analysis of apoptosis

GIST primary cells were subjected to serum withdrawal
for 12 h in the presence or absence of exogenous SCF
or KIT immunoblocking antibody to induce apoptosis.
Subsequently, apoptosis was detected using an annexin
V-fluorescein isothiocyanate staining kit (R and D Sys-
tems). The apoptotic index was reported as the per-
centage of annexin V-positive cells in the early and late
stages of apoptosis.

Statistical analysis

Data ate expressed as the mean = SD or the median and
25thand 75th percentiles [median (Q1, Q3)] for continu-
ous variables and as percentages for categorical variables.
Continuous variables were compared using Student’s # test
or the Wilcoxon rank sum test for nonnormally distribut-
ed data. Correlations between categorical and continuous
variables were assessed using the y” or Fisher’s exact test
and 7 test, respectively. P values of less than 0.05 were
considered to be significant. All analysis were performed
with SPSS version 17.0 (SPSS, Chicago, IL).

RESULTS

Tumor genotypes
All 51 cryopreserved specimens were screened for muta-
tions in the ¢-&it gene. Overall, 32 of 51 (62.7%) tumors
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Figure 1 Heterozygous c-kit mutations in primary gastrointestinal stromal tumors. The mutant nucleotide sequence is indicated in the upper diagram, and the
wild-type nucleotide sequence is indicated in the lower diagram. Nucleotide changes are shown in red capital letters. A: Cryopreserved specimens; B: Fresh specimens.

harboured ¢-4it mutations. Among the GISTs with ¢4z
mutations, 27 (52.9%) had mutations in exon 11 of ¢4,
five had mutations in exon 9 (Figure 1), and none had
mutations in exon 13, 14 or 17. The amino acid changes
observed in the 27 tumors with exon 11 mutations were
as follows: deletion in 16 (59.3%) tumors, substitution
in 7 (25.9%), both deletion and substitution in 2 (7.4%),
insertion in 1 (3.7%), and duplication in 1 (3.7%). Five
cases harboured exon 9 ¢£if mutations, including in-
frame insertions (3 tumors; 60.0%) and missense muta-
tions (2 tumors; 40%). GISTs without ¢-k/¢ mutations
were further examined for PDGFRA mutations; only
four (7.8%) tumors harboured substitution mutations
in PDGFRA exon 18. All ¢-4:¢ mutations were hetero-
zygous, as indicated by the presence of a wild-type ¢-4it
allele in the nucleotide sequence (Figure 1A).

In the three fresh specimens analysed in this experi-
ment, sequencing showed that GIST1 and GIST3 ecach
harboured heterozygous ¢-4if exon 11 mutations, while
GIST2 had no mutations in either ¢4 or PDGFRA
(Figure 1B).

Expression of stem cell factor in primary GISTS

The immunohistochemistry experiments shown in Fig-
ure 2 demonstrated that SCF expression was observed
in both GIST cells and fibroblasts, while KIT and SCF
were co-expressed in tumor cells. Given that GISTSs
contains only a small number of fibroblasts, a specimen
was considered “positive” for SCF expression if only the
tumor cells showed distinct cytoplasmic or membrane
staining; otherwise, the specimen was considered “nega-
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tive” for SCF expression. SCIF protein was present in
39 (76.5%) of the 51 GIST samples. A morphometric
study revealed more pHH3 and Ki-67 positive cells and
lower apoptotic cells in SCF-positive GIST cases com-
pared with SCF-negative GIST cases (Figure 2). These
results suggest that SCF may participate in an autocrine-
paracrine stimulatory loop within primary GISTs.

Correlations between SCF and clinicopathological
variables

As shown in Table 1, the co-expression of wild-type
KIT receptor and SCF was associated with known prog-
nostic variables, including larger tumor size (P = 0.0118),
higher mitotic count (P = 0.0058), higher proliferative
index (P = 0.0012), higher mitotic index (P = 0.0282),
lower apoptosis index (P = 0.0484), and an increased
NIH risk level (P = 0.0012). These results suggest that
the SCF-mediated activation of wild-type KIT may play
an important role in tumor cell growth by directly pro-
moting cell proliferation and inhibiting apoptosis. The
co-expression of the wild-type KIT receptor and SCF
was not associated with any other variable tested, includ-
ing patient’s age, sex, histological phenotype, cellularity,
tumor location and ¢-£if gene mutation.

KIT activation in primary GISTS

In line with other published findings[ | KIT was
phosphorylated at tyrosine 703 in 74.5% (38/51) of
GISTs (Figure 3A), although the levels of phosphory-
lated KIT varied substantially from tumor to tumor,
even between those with identical ¢-£/# gene mutations.

2425
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Figure 2 The expression of stem cell factor in primary gastrointestinal stromal tumors. Sections of gastrointestinal stromal tumors (GISTs) (n = 51) were im-
munostained with stem cell factor (SCF), KIT (CD117), pHH3 and Ki-67 antibodies (magnification, x200). Apoptosis was assessed in situ by terminal deoxynucleotidyl
transferase-mediated dUTP-biotin nick end labeling (TUNEL) staining (magnification, x200). Representative images are shown. Bar = 50 pum.
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Figure 3 Western blotting analysis of phosphorylated KIT. A: KIT phos-
phorylation (p-KIT Y703) was analysed in gastrointestinal stromal tumor (GIST)
samples (n = 51). A representative western blotting of p-KIT Y703 (top) and
glyceraldehyde 3-phosphate dehydrogenase (GAPDH) (bottom) in patients with
exon 11 or 9 mutations or wild-type c-kit-bearing tumors; B: GIST primary cells
were incubated with 100 ng/mL stem cell factor (SCF) for the indicated times.
KIT phosphorylation (p-KIT Y703) was analysed by western blotting.

Furthermore, KIT phosphorylation was not significant-
ly associated with the presence of ¢-£&# mutations (P =
0.6625). Thirteen tumors without detectable ¢4 muta-
tions showed strong KIT phosphorylation, which was
consistent with a nonmutational mechanism of KIT
activation.

To determine whether the KIT receptor was acti-
vated due to the presence of the wild-type KIT receptor
in ¢-kit-mutant GISTs, we cultivated GIST primary cells
in the presence of various concentrations of exogenous
SCF. KIT was rapidly phosphorylated in response to
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exogenous SCF in a time-dependent manner in GIST
primary cells (Figure 3B). These findings suggest that
the hyperphosphorylation of the wild-type KIT recep-
tor was induced by exogenous SCF, confirming that SCF
mediated the activation of the wild-type KIT receptor in
c-kit-mutant GISTs.

Effects of wild-type KIT receptor activation on proliferation
in GIST primary cells

To assess whether SCF-mediated wild-type KIT activation
participated in the proliferation of GIST tumor cells, we
analysed the proliferation rate of GIST primary cells ex-
posed to exogenous SCE Consistent with the finding that
SCF induced KIT phosphorylation, exogenous SCF sig-
nificantly increased cell proliferation in a dose-dependent
manner after 72 h of treatment (Figure 4A).

The ELISA results showed that all three primary cell
lines produced significant amounts of SCF (3.5 * 2.33
pg/mL per 10° cells). Therefore, we examined the effect
of SCF-mediated wild-type KIT activation on cell prolif-
eration by inhibiting the interactions between the KIT re-
ceptor and endogenous SCE. As shown in Figure 4B, cell
proliferation was significantly inhibited (by > 50%) after
72 h of treatment with a KIT immunoblocking antibody,
suggesting that SCF-mediated wild-type KIT receptor
activation plays a key role in controlling GIST cell prolif-
eration through the SCF/KIT autoctine-patactine loop.

Effects of wild-type KIT receptor activation on apoptosis
in GIST primary cells

The capacity to regulate survival is an important feature
of tumor cells. Therefore, we tested whether wild-type

June 21, 2012 | Volume 18 | Issue 23 |
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Figure 4 Stem cell factor stimulates gastrointestinal stromal tumors cell proliferation in vitro. Gastrointestinal stromal tumor (GIST) primary cells were incubat-
ed for 72 h with exogenous stem cell factor (SCF) (0-100 ng/mL, A) or KIT immunoblocking antibody (100 ng/mL, B), cell proliferation was analysed by methyl thiazolyl
tetrazolium assay. The data are presented as the mean + SD (n = 4 for each). °P < 0.05, °P < 0.01 vs untreated cells.

KIT receptor activation could rescue GIST primary cells
from serum deprivation-induced death. As shown in
Figure 5, the addition of exogenous SCF (100 ng/mlL.,
12 h) significantly reduced the percentage of apoptotic
cells, from 32.05% £ 2.65% to 18.55% £ 1.83% (P <
0.01) in GIST primary cells. In contrast, treatment with
KIT immunoblocking antibody significantly increased
the percentage of apoptotic cells from 32.05% £ 2.65%
to 43.58% £ 2.94% (P < 0.01).

DISCUSSION

The present study showed that ¢-£if gene mutations oc-
curred in 32 (62.7%) of the 51 GIST clinical samples,
which is consistent with previous results % All of
these mutations were heterozygous, i.e., at least one wild-
type ¢-£it allele was present in all tumors, which is con-
sistent with a previous report that most GIST mutations
were heterozygousmj. The heterozygous nature of the
receptor status in GISTs suggests that KIT receptor ac-
tivation is not induced by ¢-4:f gene mutations alone but
rather by other mechanisms, such as the activation of
ligand-dependent signal transduction pathways. Indeed,
we noted that KIT activation, as manifested by receptor
tyrosine phosphorylation, is a general phenomenon in
GISTs, even those without ¢-£&# mutations.

Constitutive receptor tyrosine kinase activation is be-
lieved to be important for tumor proliferation and pro-
gression, and in GISTs, KIT activation can serve as an
initiating event in oncogenesismz%. However, the results
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obtained in our study showed that SCF expression was
positively correlated with mitotic activity. KIT was rap-
idly phosphorylated upon stimulation with exogenous
SCE, suggesting that ligand-dependent hyperactivation is
also a strong mitogen in GIST cells. This observation is
consistent with the data reported by Hirano ez al™, who
found that SCF-positive GIST cases had a significantly
higher average MIB-1 labelling index and a larger aver-
age tumor size than did the SCF-negative cases. Simi-
latly, Théou-Anton ¢ al'” detected SCF in up to 93% of
the GISTs studied and speculated that KIT activation
in GISTs may be caused partly by the presence of SCF
within the tumors. However, no #n vitro measurements
were conducted in either of these two studies, and the
possible role of SCF-mediated wild-type KIT receptor
activation in GIST proliferation should be explored i vi-
#ro to assess its independent contribution to cell growth.
Accordingly, we further examined the mitogenic activity
of this molecule on GIST primary cells harbouring a
heterozygous c-kit mutation. It was found that exog-
enous SCF markedly stimulated cell proliferation and
KIT phosphorylation in all GIST primary cells, while
the inhibition of the SCF/KIT interaction reduced cell
proliferation, confirming that exogenous or endogenous
SCF-mediated activation of wild-type KIT provided an
important signal for GIST cell proliferation. Further,
GIST882, which has a homozygous activating ¢-kit
mutation””, did not exhibit increased proliferation in
response to supplemental SCE, and the exogenous SCF
stimulation of GIST544 cells, which express a heterozy-
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Figure 5 Stem cell factor inhibits gastrointestinal stromal tumor cell apoptosis in vitro. Representative flow cytometric contour of annexin V-fluorescein isothio-
cyanate (FITC)/propidium iodide (PI) dual-colour flow cytometry after 12 h of treatment with exogenous stem cell factor (SCF) or KIT immunoblocking antibody. The
lower right quadrant represents early apoptotic cells. The data are presented as the mean + SD (n = 4 for each). °P < 0.01 vs untreated cells.

gous ¢-Aif mutation, induces stronger KIT phosphoryla-
tion and cell growthm; these observations further vali-
date our results.

Apoptosis is an active process that plays a key role in
the development and maintenance of tissue homeosta-
sis. The tumor growth rate partly depends on an excess
of proliferation over apoptosism]. Indeed, the relation-
ship between SCF-mediated wild-type KIT receptor
activation and apoptosis has been explored extensively.
For example, ¢-kit activation was found to suppress the
apoptosis of normal murine melanocyte precursorsm},
soft tissue sarcomas of neuroectodermal originm], neu-
roblastomas”™, and normal and malignant human hae-
matopoietic cells®. Our results also support a role for
SCF mediated wild-type KIT receptor activation in the
survival of GIST primary cells because exogenous SCF
rescues GIST primary cells from serum deprivation-in-
duced death and may consequently prolong cell survival,
while blocking the interactions between KIT receptor
and endogenous SCF markedly reduces the viability of
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these cells.

In summary, our results demonstrated that the SCF-
dependent activation of the wild-type KIT receptor is
specifically involved in promoting the cell growth of
GISTs via autocrine-paracrine loop activation. There-
fore, drugs targeted against GISTs should switch off the
activation of both mutant and wild-type receptors to
achieve an effective response.

COMMENTS

Background

Gastrointestinal stromal tumor (GIST) is the most common sarcoma of the in-
testinal tract. Imatinib has shown remarkable efficacy in the treatment of GISTs,
which are notoriously refractory to conventional chemotherapy or radiation.
However, a considerable proportion of GIST patients show primary or acquired
resistance to Imatinib.

Innovations and breakthroughs

In this study, the authors showed that the co-expression of the wild-type KIT
receptor and stem cell factor (SCF) was associated with known prognostic
variables in a series of 51 patients. Authors further demonstrated that SCF-

June 21, 2012 | Volume 18 | Issue 23 |



Bai CG et a/. Stem cell factor, KIT and GIST

mediated wild-type KIT receptor activation participated in GIST growth by
stimulating the proliferation and inhibiting the apoptosis of GIST primary cells.
These results suggest that SCF-mediated wild-type KIT receptor activation rep-
resents a new and potentially promising target for GIST therapy. Therefore, to
achieve an effective response, drugs targeted against GISTs should switch off
the activation of both mutant and wild-type receptors.

Applications

The study demonstrated that the SCF-dependent activation of the wild-type KIT
receptor is specifically involved in promoting the cell growth of GISTs via auto-
crine-paracrine loop activation. Therefore, drugs that target wild-type receptor
activation may be viable candidates for the treatment of GISTs and should be
explored in future studies.

Peer review

This is a well written manuscript. The use of confocal microscopy would have
been ideal for studying both KIT and SCF expression.
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