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Upregulation of eukaryotic translation initiation factor 3 )

Check for

subunit a promotes cell survival in ameloblastoma 4§

Zhenjiang Ding, DDS, MS,*“ Jie Liu, PhD," Junting Wang, MS, Biying Huang, MS,° and
Ming Zhong, DDS, PhD*®

Objectives. This study aimed to detect the expression of eukaryotic translation initiation factor 3 subunit a (elF3a) in ameloblas-
toma (AB) tissues compared with normal oral mucosa (NOM) tissues and investigate the roles of elF3a in the immortalized amelo-
blastoma cell line (AM-1) cell proliferation and apoptosis.

Study Design. We performed immunohistochemistry to determine the expression of elF3a in AB tissues (n = 83) and NOM tissues
(n=20). Real time—quantitative polymerase chain reaction and Western blot analyses were conducted with AB tissues (n=30)
and NOM tissues (n = 6). The correlation between elF3a expression and the clinical/pathologic features of patients with AB is also
presented. The functional role of elF3a in AM-1 cells was assessed with lentiviral vector—mediated shRNA (small hairpin RNA).
Results. Our results indicated that elF3a was significantly upregulated in AB. Additionally, elF3a knockdown in AM-1 cells signifi-
cantly inhibited cell proliferation and promoted apoptosis.

Conclusions. These data indicate that elF3a facilitates the survival of AB cells and may serve as a promising therapeutic target in

AB. (Oral Surg Oral Med Oral Pathol Oral Radiol 2019;128:146—153)

Ameloblastoma (AB) is a benign, osteolytic, slow-
growing neoplasm that accounts for 9% to 11% of
odontogenic tumors in humans.' Approximately 80%
of ABs are found in the posterior mandible, and the
remaining 20% originate from maxilla.”’ AB has no
propensity toward age or gender, with a reported age
range being 4 to 92 years and male-to-female occur-
rence ratio of 1.14:1.* AB is classified as ameloblas-
toma, unicystic ameloblastoma, and extraosseous/
peripheral ameloblastoma according to the 4th edition
of the World Health Organization Classification of
Head and Neck Tumors.” Previously reported recur-
rence rates ranged from 8% to 38% for ameloblas-
toma,® 4% to 17% for unicystic ameloblastoma,(’ and
16% to 19% for extraosseous/peripheral ameloblas-
toma.” Many genes have been reported to exhibit dys-
regulated expression in AB, such as oncogenes (c-Myc,
FOS, and Ras) and antioncogenes (P53, APC), which
are associated with malignant tumors.”

In 1998, the immortalized ameloblastoma cell line
(AM-1) was established by Harada et al., and this cell
line maintained the epithelial cell morphology and
expression of the cytokeratins K8, K14, K18, and K19,
as well as Bcl-2 proteins.” In recent years, this cell line
has been widely used in AB-related studies, allowing
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in vitro studies to investigate the pathogenesis of AB at
a cellular level.

Abnormal regulation of gene expression may result
in deregulated cell growth and tumorigenesis. Transla-
tion of messenger RNA (mRNA) is regulated by many
eukaryotic translation initiation factors at the rate-
limiting tumor initiation step.'” Eukaryotic translation
initiation factor 3 subunit a (elF3a), as the largest sub-
unit of the elF3 complex, plays a key role in the estab-
lishment of ribosomes and the initiation of
translation.'’ eIF3a has been implicated as a proto-
oncogene and is related to cancer occurrence, metasta-
sis, prognosis, and the therapeutic response.'” eIF3a is
overexpressed in carcinomas of the breast,]3 cervix,I4
lung,IS stomach,m urinary bladder,ll colon,17 and pan-
creas.'® Fibroblasts with ectopic expression of elF3a
acquire oncogenic properties, such as increased clono-
genicity and attenuation of apoptosis.'” Knocking
down elF3a in urinary'' and pancreatic cancer cells'®
consistently impairs cell proliferation, colony formation,
migration, and invasion. It is reported that e[F3a expres-
sion correlates with cell apoptosis of gastric cancer in
humans.'® Despite partial degradation, eIF3a plays a role
in apoptotic cells by translocating to the cell surface and
facilitating phagocytosis by macrophages.””

Statement of Clinical Relevance

Our study revealed that eukaryotic translation initia-
tion factor 3 subunit a was markedly upregulated in
ameloblastoma and that it can promote proliferation
and inhibit apoptosis of ameloblastoma cells. There-
fore, it could be a potential, novel target for treat-
ment of ameloblastoma.
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Because of the critical role of elF3a in tumori-
genesis and regulation, we designed the present
study to investigate the roles of elF3a in the prolif-
eration and apoptosis of AM-1 cells. We also exam-
ined the correlation of elF3a expression and its
clinical/pathologic features in patients with AB with
the aim of determining the possible mechanisms of
elF3a in tumorigenesis.

MATERIALS AND METHODS

Tissue samples

From 2015 to 2017, samples were obtained from 83 AB
cases via surgical resection, and normal oral mucosa
(NOM) tissues were collected from 20 patients undergo-
ing mandibular third molar extraction from the Depart-
ment of Oral and Maxillofacial Surgery, School of
Stomatology, China Medical University. Thirty AB sam-
ples and 6 NOM samples were collected for real time-
—quantitative polymerase chain reaction (RT-qPCR)
and Western blot analyses. All tissue samples were col-
lected fresh from surgery, snap frozen in liquid nitrogen,
and stored at —80°C. All experiments on human samples
were approved by the Ethics Committee of the School of
Stomatology, China Medical University, and informed
consent was obtained from the donors.

Immunohistochemistry (IHC)

All AB and NOM tissues were fixed in 10% buffered
formalin, embedded in paraffin, and cut into 4-pm-
thick sections by using a standard sliding manual
microtome. The sections were mounted onto glass
slides and deparaffinized with xylene and rehydrated
with a decreasing series of ethanol before antigen
retrieval was performed by using a pressure cooker
with citric acid buffer (pH 6.0). The endogenous
peroxidase activity was inhibited by 3% hydrogen
peroxide, and any cross-reaction with endogenous
immunoglobulins was blocked with the use of 10%
goat serum. The primary antibodies were rabbit
anti-eI[F3a (Abcam, Cambridge, MA) and rabbit
immunoglobulin (IgG) (Vector, Burlingame, CA).
The antibodies were applied separately and incu-
bated overnight in a moist chamber at 4°C. The
secondary antibody was goat anti-rabbit (Novus,
Littleton, CO) and was added for 1 hour at room
temperature. Then, the 3, 3’-diaminobenzidine sub-
strate and hematoxylin were applied for staining.
After dehydration, coverslips were fixed, and the
slides were imaged. As a negative control, rabbit
isotype IgG was applied as substitute for the primary
antibody; for positive control, oral squamous cell
carcinoma tissue was stained with the primary eIF3a
antibody, which showed overexpression, as previ-
ously reported.”’
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Cytoplasmic and/or membrane staining intensities of
parenchymal cells were evaluated under a light micro-
scope (Olympus, Tokyo, Japan). The percentage of
stained cells and the staining intensity were calculated
in each sample by using IHC. The percentage of
elF3a—positive tumor cells was graded by using the
following scale: O=negative (no positive staining);
1=weak (1%—25% positive staining); 2 =moderate
(26%—50% positive staining); 3 =strong (51%—75%
positive staining); and 4 =high (76%—100% positive
staining). The immunostaining intensity was rated as
follows: O=none; 1=weak; 2=moderate; and
3 =intense. The final scores were calculated as the per-
centage rating multiplied by the intensity rating. In this
scoring system, each component of the tumor was
scored independently.

Real time—quantitative polymerase chain reaction

Total RNA from frozen tissues (AB and NOM) or AM-
1 cells (lentiviral vector [LV] infected) was extracted
separately by using the reagent Trizol (Invitrogen,
Carlsbad, CA), according to the manufacturer’s instruc-
tions. The purity and concentration of the extracted
RNA were determined spectrophotometrically by mea-
suring the ultraviolet absorbance at 260 and 280 nm.
Complementary DNA was synthesized with an RT
reagent kit (Takara, Dalian, China). A 20-puL. master
mixture of the RT reaction was incubated at 37°C for
15 minutes and at 85°C for 5 seconds, with 4 pL x 5
PrimeScript RT Master Mix and 1 pg total RNA and
RNase-free water. Amplification was performed by
using the SYBR Premix Ex Taq II kit (Takara, Dalian,
China) with a qPCR system: 10 pL. SYBR Premix Ex
Taq II; 1 pL complementary DNA; 0.5 pL forward
primer; 0.5 pL reverse primer; and 8 pL sterile purified
water. The cycling conditions included a denaturation
step at 95°C for 30 seconds, followed by 40 cycles of
95°C for 5 seconds and 60°C for 30 seconds. All steps
were performed according to the Minimum Information
for Publication of Quantitative Real-Time Polymerase
Chain Reaction Experiments guidelines”” and in tripli-
cate. The following primer sequences were used for
elF3a and (3-actin amplification:

® clF3a Forward primer: 5-ATAGTTGAAAAA-
CAGCGTCG-3'

e Reverse primer: 5'-TAGAACCTTTGTGACTCGCT-3'

® B-actin Forward primer: 5-CCATCGTCCACCG-
CAAAT-3

® Reverse primer:
TC-3'

5-GCTGTCACCTTCACCGT

The mRNA expression levels were determined by
the cycle threshold normalized to (-actin expression
by using the 2~22" formula.
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Table 1. The histopathologic types of ameloblastoma
(AB) specimens (n = 83)

Types of AB n(%)
AB 67 (80.72%)
Unicystic AB 8 (9.64%)

Extraosseous/peripheral AB 8 (9.64%)

Western blot

Total protein from frozen tissues (AB and NOM) or
AM-1 cells (LV infected) was extracted separately by
using the Total Protein Extraction Kit, according to
the manufacturer’s instruction (Wanleibio, Shenyang,
China). AB specimens were sampled from the central
area of the tumor.”’ Protein concentration was mea-
sured by using the bicinchoninic acid protein assay kit
(Wanleibio, Shenyang, China). For each sample,
80 pg of protein in 20 pL solution was separated on
an 8% sodium dodecyl sulfate-polyacrylamide gel
electrophoresis gel. Protein was then transferred to a
polyvinylidene fluoride or polyvinylidene difluoride
membrane (Sigma, Shanghai, China). The membranes
were blocked with 5% nonfat dry milk and 0.1%
Tween-20 for 1 hour. The membranes were then
incubated overnight with primary antibodies at 4°C.
Anti-elF3a (Abcam, Cambridge, MA) was used as the
primary antibody. Anti-B-actin antibody (Sigma-
Aldrich, St. Louis, MO) or anti-glyceraldehyde 3-
phosphate dehydrogenase antibody (Abcam, Cam-
bridge, MA) was used as the internal control. A goat
antirabbit antibody (Novus Bio, Littleton, CO) was
used as the secondary antibody. Immunoreactive pro-
teins were detected with Pierce enhanced chemilumi-
nescence Western Blotting  Substrate  (Pierce,
Rockford, IL). Image-Pro Plus software was used for
quantitative analysis.
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Cell culture

The human ameloblastoma cell line AM-1 was
obtained from Dr. Hidemitsu Harada (School of Den-
tistry, Iwate Medical University, Japan). The cells
between passages 15 and 25 were seeded in plates or
flasks in keratinocyte serum-free medium (Gibco-
Invitrogen, Carlsbad, CA) at a density of 10° cells/cm?,
and the adhering cells were cultured and maintained at
37°C in a humidified atmosphere containing 5% carbon
dioxide. The growth and morphology of cultured cells
were observed under an inverted microscope.

Generation of LVs expressing elF3a, shRNA, and
AM-1 infection

elF3a shRNA and negative control shRNA were
designed, synthesized, and ligated into the GV115-
EGFP vector before packaging in 293 T cells (Gene-
chem, Shanghai, China). AM-1 cells were infected
with lentivirus, according to the manufacturer’s proto-
col (Genechem, Shanghai, China). The infection effi-
ciency was evaluated by green fluorescent protein
expression 3 days after LV infection.

The negative control sequence has previously been
used in a number of studies and has no significant
homology to any human gene sequences.”*>” The fol-
lowing primer target sequences were designed:

® shelF3a target 5'-GGCAGAAGAA-
CAAATGCTA-3
e shCtrl target sequence: 5-TTCTCCGAACGTGT-

CACGT-%¥

sequence:

Colony formation assay

AM-1 cells were seeded in 6-well plates (1000 cells/
well) 3 days after LV infection. After 14 days of incu-
bation, 4% paraformaldehyde was added for fixation,

Table Il. The relevance between elF3a expression and clinical/pathologic features of AB patients (n = 83)

Features n(%) elF3a expression P values
(IHC scores)

Gender 0.0492*
Male 52 (62.65%) 8.25 £ 3.86
Female 31(37.35%) 9.90 £+ 3.25

Age 0.7989
<50 years 62 (74.70%) 8.81 +3.85
>50 years 21 (25.30%) 9.05 +3.35

Location 0.4541
Maxilla 13 (15.66%) 8.15+£3.72
Mandible 70 (84.34%) 9.00 £+ 3.73

Status 0.5463
Primary 67 (80.72%) 8.75 £3.87
Recurrent 16 (19.28%) 9.38 +£3.05

*P < .05; AB, ameloblastoma; e/F3a, eukaryotic translation initiation factor 3, subunit a; /HC, immunohistochemistry.



0000

ORIGINAL ARTICLE

Volume 128, Number 2

Ding etal. 149

m
o
8 10- * %
2 ==
O s
I
=
c
k=)
@ ——
171
==
g
X 2
(]
© 0
™ » L) Ll
w & N
e S

Fig. 1. Representative images of immunohistochemistry (IHC) staining and the analysis of eukaryotic translation initiation factor
3, subunit a (elF3a) expression in normal oral mucosa (NOM) and ameloblastoma (AB) tissues. NOM tissue (negative control)
(A), NOM tissue (B), AB tissue (follicular pattern) (C), AB tissue (plexiform pattern) (D), AB tissue (unicystic type) (E), and AB
tissue (extraosseous/peripheral type) (F). (magnification x 200; scale bar = 100 pm). elF3a was expressed in the cytoplasm and
membranes and showed weak to moderate expression in NOM tissues but high expression in AB tissues. The IHC scores of elF3a
expression in NOM and AB are shown as histograms (G). The expression of e[F3a was significantly increased in AB tissues com-
pared with NOM tissues. (**P < .01; Error bars indicate the standard error of the IHC scores based on 20 NOM and 83 AB tis-
sues). A high-resolution version of the image A, B, C, D, E, and F for use with the Virtual Microscope is available as eSlide:
VMO05593, VM05594, VM05595, VM05597, VM05598, and VM05599.

and Giemsa was added for staining. Colonies contain-
ing greater than 50 individual cells were counted, and
all experiments were conducted in triplicate. The colo-
nies were counted under a microscope (Olympus,
Tokyo, Japan) and captured.

3-(4,5-dimethythiazol-. 2-yl)-2,5-diphenyl
tetrazolium bromide (MTT) assay

MTT assay is a quantitative and sensitive detection
method for cell proliferation by measuring the meta-
bolic activity and growth rate of the cells. To detect the
effect of elF3a on AM-1 cell proliferation and viabil-
ity, thiazolyl blue (MTT) (Genview, Beijing, China)
was used, according to the manufacturer’s protocols.
AM-1 cells were seeded in 96-well plates (1500 cells/
well) 3 days after LV infection. The MTT assay was

conducted according to the manufacturer’s protocols
(Genview, Beijing, China). The optical density 490
values were measured at days 1, 2, 3, 4, and 5.

Flow cytometry analysis of cell apoptosis

Cell apoptosis was evaluated with the Annexin V-APC
kit (eBioscience, San Diego, CA) according to the
manufacturer’s instructions. After 5 days of LV infec-
tion with shelF3a or shCtrl, infected cells were trypsi-
nized, washed with D-Hanks buffer and x 1 binding
buffer. Next, they were stained in 200 pL cell suspen-
sion buffer with 10 pL annexin V-APC for 10 to 15
minutes at room temperature in the dark. The percent-
age of apoptotic cells was analyzed by flow cytometry
in triplicate. The overall apoptotic rate was equal to the
sum of the late apoptotic percentage (UR: upper right
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Fig. 2. Expression of eukaryotic translation initiation factor 3, subunit a (eIF3a) in ameloblastoma (AB) and normal oral mucosa
(NOM ) tissues. Real time—quantitative polymerase chain reaction (RT-qPCR) showed that the messenger RNA (mRNA) level of
elF3a was significantly higher in AB tissues than that in NOM tissues (A). Western blot analysis showed that the expression of
elF3a was also significantly higher in AB tissues compared with that in NOM tissues at the protein level (B, C). (**P < .01; Error

bars indicate the standard error).

quadrant) and the early apoptotic percentage (LR:
lower right quadrant).

Statistical analysis

The software SPSS version 17.0 (SPSS Inc., Chicago, IL)
was used to perform statistical analyses. Comparisons
between 2 groups were performed with independent 2-
tailed Student ¢ tests, and comparisons among >2 groups
were performed with 1-way analysis of variance. All P
values < .05 were considered statistically significant.

RESULTS

Association between elF3a expression and the
clinical/pathologic features of AB

The histopathologic subtypes of AB specimens used in
our study are presented in Table I. The data indicate
that approximately 80% of the specimens were AB,
nearly 10% of the samples were unicystic, and 10%
were extraosseous/peripheral.

The association between elF3a expression and the
clinical/pathologic features of patients with AB is
shown in Table II. The level of elF3a expression was
significantly greater in females than in males
(P =.0492). The differences between the other parame-
ters were not statistically significant. The ages of
patients with AB ranged from 6 and 88 years, and the
average age at the time of diagnosis was 38.2 years.

elF3a is upregulated in AB tissues

In our study, staining of the subcellular localizations
showed that the majority of elF3a was located in the
cytoplasm, and the remainder of elF3a was membrane
bound. NOM tissues expressed weak to moderate immu-
noreactivity to elF3a compared with no signal in the iso-
type IgG-negative control group. In contrast, AB
tissues expressed strong immunoreactivity to elF3a anti-
body. Representative image of IHC staining of IgG
expression in NOM tissue is shown in Figure 1A, and

the elF3a expression in NOM and AB tissues are shown
in Figures 1B through 1F. The THC scores of elF3a
expression in NOM and AB tissues are shown as histo-
grams (Figure 1G). Statistical analysis showed that
elF3a expression in AB tissues was significantly higher
than in NOM tissues at the protein level. (P < .01).

The mRNA level of elF3a was significantly
increased in AB compared with NOM tissues (P < .01)
(Figure 2A). Furthermore, the results of the Western
blot analysis were consistent with the results of the
RT-qPCR analysis (P < .01) (Figures 2B and 2C).

Knockdown of elF3a suppresses proliferation and
induces apoptosis of AM-1 cells

LV-mediated knockdown was conducted to inhibit elF3a
expression in AM-1 cells. The infection efficiency and
cell morphology were observed 3 days after LV infec-
tion (Figure 3A). The results of a RT-qPCR analysis
demonstrated that the mRNA expression of elF3a was
significantly decreased in AM-1 cells in the shelF3a
group (Figure 3B). Moreover, representative images
clearly show a reduction of elF3a protein expression
after shelF3a transfection in AM-1 cells (Figure 3C).

A colony formation assay was conducted to assess
cell clonogenicity (Figure 3D). The shelF3a group had a
statistically significant decrease in the number of colony
formation compared with the control group (P < .01)
(Figure 3E). Additionally, the MTT assay demonstrated
that after silencing elF3a expression, AM-1 cells exhib-
ited decreased cellular metabolic activity (Figure 3F).
Thus, elF3a knockdown suppresses the proliferation and
cellular metabolic activity of AM-1 cells.

A flow cytometric analysis was conducted to further
investigate the role of elF3a on apoptosis regulation.
The average rate of apoptosis was 3.68% (UR: 3.14%;
LR: 0.54%) in the shCtrl group, and 7.89% (UR:
5.64%; LR: 2.25%) in the shelF3a group (Figure 3G).
As shown in Figure 3H, apoptosis was significantly
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Fig. 3. Eukaryotic translation initiation factor 3, subunit a (eIF3a) knockdown and the effects of cell proliferation and apoptosis
by small hairpin eukaryotic translation initiation factor 3, subunit a (shelF3a). Representative images of elF3a knockdown in
immortalized ameloblastoma cell line (AM-1) cells (magnification x 100) (A). Analysis of elF3a after the knockdown in AM-1
cells at the messenger RNA (mRNA) level, as assessed by real time—quantitative polymerase chain reaction (RT-qPCR) analysis
(B). Western blot of elF3a knockdown in AM-1 cells at the protein level (C). Representative images of colony formation (D) and
histograms indicate the average cell count values in AM-1 cells infected with small hairpin control (shCtrl) and shelF3a (E). The
cumulative data of cellular metabolic activity with infected AM-1 cells were analyzed by using the 3-(4,5-dimethythiazol-. 2-yl)-
2,5-diphenyl tetrazolium bromide (MTT) assay, data represent the mean optical density (OD) 490 values and standard error of
three independent experiments (F). Flow cytometry was used to analyze apoptosis in AM-1 cells after infection; the average rate
of apoptosis was equal to the sum of the late apoptotic percentage (upper right quadrant [UR]) and the early apoptotic percentage
(lower right quadrant [LR]) (G), and representative histograms of the results are shown (H). (¥**P < .01; Error bars indicate the
standard error).

accelerated in AM-1 cells in the shelF3a group com- age was 35 years (range 4—92 years), and the
pared with the shCtrl group (P < .01), suggesting the male-to-female incidence ratio was 1.14:1." Consis-
antiapoptotic role of elF3a in AM-1 cells. tent with the results of Reichart et al., the average

age in our study was 38.2 years and the age range
DISCUSSION was 6 to 88 years. The male to female incidence
The most prevalent odontogenic tumor in develop- ratio in our study was 1.68:1, which is higher than
ing countries is AB, which constitutes 14% of all the previously reported ratios. Moreover, the inci-
tumors and cysts in the maxilla and the mandi- dence of AB in the pediatric population, according
ble.”®*’ The age range of patients with AB is 0 to to our data, was 8.4%, which is much lower than
98 years, and the average age is estimated to be the 15.2% reported by Bansal et al.’*’ Other find-

423 years in Europe and 30.4 in Africa.”®”’ In ings, including lesion location and status, were con-

addition, Reichart et al. reported that the median sistent with those of previous studies.
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In this study, we found that elF3a expression was sig-
nificantly elevated in AB tissues compared with NOM
tissues in humans at the protein and mRNA levels.
Increased elF3a expression at the protein and mRNA
levels has been demonstrated in malignant tumors. This
study, to our knowledge, is the first to report increased
elF3a expression in human AB lesions. However, we
did not observe a statistically significant difference in
elF3a expression levels between primary and recurrent
AB lesions (see Table I). Although this does not rule out
a potential role of e[F3a in AB recurrence, it does dem-
onstrate that primary and recurrent AB lesions have sim-
ilarly aberrant elF3a activity. In addition, studies have
shown that overexpression of elF3a is sufficient to
induce malignant transformation of fibroblasts in vitro."”
Further studies may demonstrate a link between consis-
tently elevated elF3a expression and malignant transfor-
mation of AB.

Lee et al. demonstrated that binding of elF3a to spe-
cific cell-proliferation mRNA via the mRNA 5’
untranslated region could be targeted to control carci-
nogenesis.”' eIF3 is the largest complex factor of all
elFs and contains 13 subunits, consisting of 1 octamer
core (a, ¢, e, f, h, 1, k, and m) and 5 peripheral (b, d, g,
i, and j) subunits.'”> Among them, elF3a is the largest
subunit and has been widely and extensively investi-
gated. elF3a has been reported to be a proto-oncogene
correlated with tumor occurrence and metastasis that is
driven by uncontrolled proliferation.'” Recent studies
have demonstrated that pathogenesis of AB involves
multiple genes involved in proliferation, such as Peri-
ostin, WNTI, MCM3, c-Mye, and Survivin.”>° How-
ever, the functional contribution of elF3a in AB cell
proliferation and apoptosis has not been elucidated.
Therefore, we examined the impact of elF3a knock-
down in AM-1 cell proliferation and apoptosis. We
demonstrated that elF3a knockdown reduced the pro-
liferative capacity of AM-1 cells and promoted apopto-
sis (see Figure 3). Inhibition of uncontrolled
proliferation and induction of apoptosis are critical
components of tumor treatment and regression.’’ Our
results suggest that e[F3a pathologically promotes pro-
liferation and prevents apoptosis of AB cells, which is
consistent with the locally invasive, although benign,
nature of AB in vivo. Similar to our findings, elF3a
knockdown has been shown to inhibit proliferation and
clonogenic potential of urinary bladder cancer cell
lines."!

Studies have demonstrated a number of specific gene
mutations found in AB. B-RAF"%°’% mutation was the
most common mutation identified in AB*® and in the
AM-1 cell line.”® Under normal conditions, elF3a
interacts with Raf-1 and appears to interfere with its
function,”” but it is unknown how eIF3a may interact
with mutated B-RAF or how its overexpression in a
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tumor environment may alter physiologic extracellular
signal-related kinase pathways. Two other mutations in
RAS and FGFR?2 in mitogen-activated protein kinase
signaling were also identified, which suggested that the
activation of the mitogen-activated protein kinase path-
way likely represented a critical event and occurred
early in the pathogenesis of AB.*' However, the rela-
tionship between elF3a and these mutations is unclear
and needs further investigation.

CONCLUSIONS

Our data revealed that e[F3a was considerably upregu-
lated in AB, and further analysis indicated that elF3a
played an important role in the survival of AB cells.
These findings suggest that targeting elF3a may be a
promising strategy in the treatment of AB.
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