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Abstract

AIM: To investigate the contribution of the fibroblast
growth factor receptor 4 (FGFR4) Gly388Arg poly-
morphism as a genetic risk factor for gastric cancer
(GC) and to investigate any associations between this
polymorphism and clinicopathological parameters and
survival.

METHODS: Tumors and matched adjacent non-cancer
tissues were collected from 304 GC patients, and 5 mL
of venous blood was collected from 62 GC patients and
392 age- and sex-matched healthy controls without
cancer history from the same ethnic population. DNA
was extracted, and direct sequencing analyses were
performed to genotype the FGFR4 Gly388Arg polymor-
phism in all the samples. Differences in the genotype
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frequencies of the FGFR4 Gly388Arg polymorphism
between GC patients and healthy controls were es-
timated using the ZZ test. Binary logistic regression
was used for all analysis variables to estimate risk
as the ORs with 95%CIs. The relationships between
the FGFR4 genotype and clinicopathological param-
eters were tested with the y* test. The Kaplan-Meier
product-limit method, the log-rank test, and the Cox
regression model were applied to evaluate the effect of
the FGFR4 genotype on the overall survival of patients
with GC.

RESULTS: In the present GC cohort, 118 patients
(38.8%) were homozygous for the Gly388 allele, 124
patients (40.8%) were heterozygous, and 62 patients
(20.4%) were homozygous for the Arg388 allele. The
frequencies of the Gly/Gly, Gly/Arg, and Arg/Arg geno-
types in the healthy controls were 33.6%, 48.0%, and
18.4%, respectively. The distributions of genotypes
(* = 3.589, P = 0.166) and alleles (;* = 0.342, P =
0.559) of the FGFR4 Gly388Arg polymorphism were
not different between the GC patients and the healthy
controls. Although we observed no correlation between
the FGFR4 Gly388Arg polymorphism and clinicopatho-
logical parameters or survival in the total cohort of GC
patients, the presence of the Arg388 allele was associ-
ated with shorter survival time in patients with GC if
the tumor was small (log rank y* = 5.449, £ = 0.020),
well differentiated (log rank ;(2 = 12.798, P = 0.000),
T1 or T2 stage (log rank »* = 4.745, P = 0.029), with-
out lymph node involvement (log rank ° = 6.647, P=
0.010), and at an early clinical stage (log rank »° =
4.615, P = 0.032).

CONCLUSION: Our results suggest that the FGFR4
Gly388Arg polymorphism is not a risk factor for GC
cancer initiation but that it is a useful prognostic mark-
er for GC patients when the tumor is relatively small,
well differentiated, or at an early clinical stage.

© 2013 Baishideng. All rights reserved.
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Core tip: This study investigated the contribution of the
fibroblast growth factor receptor 4 (FGFR4) Gly388Arg
polymorphism as a genetic risk factor for gastric can-
cer (GC) and any associations between this polymor-
phism and clinicopathological parameters such as age,
gender, clinical stage, tumor grade, human epidermal
growth factor receptor 2 status and survival. The re-
sults suggested that the FGFR4 Gly388Arg polymor-
phism was not a risk factor for GC cancer initiation but
that it was a useful prognostic marker for GC patients
when the tumor was relatively small, well differenti-
ated, or at an early clinical stage.

Shen YY, Lu YC, Shen DP, Liu YJ, Su XY, Zhu GS, Yin
XL, Ni XZ. Fibroblast growth factor receptor 4 Gly388Arg
polymorphism in Chinese gastric cancer patients. World J
Gastroenterol 2013; 19(28): 4568-4575 Available from: URL:
http://www.wjgnet.com/1007-9327/full/v19/i28/4568.htm DOI:
http://dx.doi.org/10.3748/wjg.v19.i28.4568

INTRODUCTION

Gastric cancer (GC) is one of the most common can-
cers in the world, and it has a complex etiology. Disease
development is related to environmental factors, such as
diet and Helicobacter pylori (H. pylori) infection, as well as
genetic predisposition. In the last decade, GC incidence
rates have steadily declined owing to changing diets and
the application of antibiotics to treat H. pylori infection'".
However, the treatment of patients with advanced GC
remains a significant challenge. Surgical resection and
chemotherapy are only effective for a fraction of pa-
tients, and their prognoses remain very poor. Recently, a
number of molecularly targeted agents modulating dif-
ferent signal transduction pathways have been researched
in clinical trials for many cancer typesm. Trastuzumab, a
monoclonal antibody against human epidermal growth
factor receptor 2 (HER2; also known as ERBB2) was
demonstrated to be effective in advanced HER2-positive
GC. The addition of trastuzumab to chemotherapy
improved survival in patients with advanced GC or
gastroesophageal junction cancer compared with che-
motherapy alone in a Trastuzumab for Gastric Cancer
trial”. However, only 7% to 34% of GC cases are HER2
positiveH’(’], meaning that only a fraction of GC patients
can benefit from trastuzumab. Accordingly, there is an
urgent need to better understand the genesis of GC to
establish a sound basis for future treatments.

Fibroblast growth factor receptor 4 (FGFR4) is a
member of the receptor tyrosine kinase family. These
receptors have highly conserved structures containing
an extracellular ligand-binding domain, a transmem-
brane domain, and an intracellular tyrosine kinase
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domain. The FGFR4 protein interacts with specific
growth factors, especially acidic fibroblast growth fac-
tor, and is critically involved in cell growth, differentia-
tion, migration, angiogenesis, and tumorigenesis. Several
prior studies have investigated the role of the FGFR4
signaling pathway in GC. Notably, a soluble variant of
FGFR4 was first detected in human gastrointestinal epi-
thelial cells and cancer cells in a study by Takaishi ez a/".
Shin ez a/” and Ye et al”. also demonstrated the upregu-
lation of FGFR4 mRNA and protein in GC, suggesting
the possibility that FGFR4 signaling could play a role in
gastric carcinogenesis.

Recently, a single nucleotide polymorphism (SNP)
at codon 388 (cDNA 1162) from G to A, which results
in a change of amino acid from glycine to arginine, was
identified in the transmembrane domain of the FGFR4
genem. Significant scientific effort has been put into the
investigation of this FGFR4 Gly388Arg polymorphism
in cancer progression, and the results showed that pa-
tients with the Arg/Arg or Gly/Arg genotype (compared
to those with a Gly/Gly genotype) had a shorter sur-
vival time or a higher proportion of nodal involvement
in many types of cancer, including breast, lung, colon,
prostate, soft tissue sarcoma, melanoma, and head and
neck squamous cell carcinoma'”". However, several
researchers have opposed the association between this
polymorphism and poor outcomes or lymph node in-
volvement™ ). Furthermore, it has been reported that
the FGFR4 Arg388 polymorphism may not be involved
in tumor initiation in several different tumor types with
the exception of prostate cancer™" M Xy of o/
conducted a meta-analysis of 2618 patients and 2305
controls and demonstrated that the FGFR4 Gly388Arg
polymorphism was associated with both progression and
risk in prostate cancer .

Recently, Ye et a/* reported that the FGFR4 Arg
allele was an independent prognostic factor in Chinese
patients with GC. To our knowledge, this is the only re-
port on the association between the FGFR4 Gly388Arg
polymorphism and the progression of GC in Chinese
patients, and it therefore needs further confirmation.
Moteover, no study has been conducted on the correla-
tion between this polymorphism and the risk of GC.
In the present study, we expanded the sample sizes by
enrolling 304 patients with GC and 392 healthy controls
and genotyped every sample for the FGFR4 Gly388Arg
polymorphism to confirm the findings of Ye e7 al™
and investigate the association between the FGFR4
Gly388Arg polymorphism and the risk of GC.

MATERIALS AND METHODS

Patients and healthy controls

A total of 304 Chinese patients diagnosed with GC
were recruited and underwent surgery between 2007 and
2009 at Ren Ji Hospital, School of Medicine, Shanghai
Jiao Tong University. All GC cases were pathologically
confirmed, and patient records were used to obtain clini-
cal data. The study included a total of 223 males and 81
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Table 1 General characteristics of gastric cancer patients and
healthy controls n (%)

Characteristics GC Healthy controls  Pearson’s 7> P value

n = 304 n =392 value

Age (yr) 2.548 0.110
<60 125 (41.12) 138 (35.20)
=60 179 (58.88) 254 (64.80)

Sex 0.115 0.735
Male 223 (73.36) 292 (74.49)
Female 81 (26.64) 100 (25.51)

Smoker 0.314 0.575
Yes 92 (30.26) 111 (28.32)
No 212 (69.74) 281 (71.68)

Hypertension 0.012 0.931
Yes 78 (25.66) 102 (26.02)
No 226 (74.34) 290 (73.98)

Diabetes 2.591 0.108
Yes 52 (17.11) 50 (12.76)
No 252 (82.89) 342 (87.24)

GC: Gastric cancer.

females. The age of the patients at the time of surgery
ranged from 22 to 87 years, with a median age of 63.5
years. The clinical stage was determined according to the
Union for International Cancer Control TNM staging
system, and the tumor grade was based on the World
Health Organization classification. The expression or
amplification of HER2 in GC was detected using stan-
dard methods, including immunohistochemistry and
fluorescence in situ hybridization. The HER2 status was
determined according to the Hofmann HER2 scoring
system!”. Follow-up was performed regularly. The me-
dian follow-up time for patients still alive at analysis was
49 mo (range, 20-61 mo).

Tumors and matched adjacent non-cancer tissues
were snap frozen in liquid nitrogen immediately after
surgical removal and stored at -80 C. Each tumor sam-
ple was evaluated microscopically, and macro-dissection
was performed to ensure that more than 70% of the
sample was tumor tissue before DNA extraction. Five
milliliters of venous blood was collected from 62 GC
patients and 392 age- and sex-matched healthy controls
without cancer history from the same ethnic population.
Informed consent was obtained from all the patients and
controls for the use of their specimens and clinicopatho-
logic data for this study. The study was approved by the
Institutional Human Ethics Committee.

Genotyping of the FGFR4 Gly388Arg polymorphism

DNA samples from tumor and normal adjacent tissue
were prepared with the Puregene DNA extraction kit
(Qiagen, Valencia, CA, United States). Genomic DNA
was extracted and purified from the blood of GC pa-
tients and the healthy control group using the QIAamp
DNA Blood Midi kit (Qiagen, Germany). Sanger se-
quencing was applied to genotype the FGFR4 Gly388Arg
polymorphism with the following PCR primers: 5-GC-
GGCCAGTCTCACCACTGAC-3’ and 5-TGGAGT-
CAGGCTCTTCCGGCA-3. Each primer was tagged
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with the M13 primer as a uniform sequencing primer for
individual PCR products to facilitate the sequencing pro-
cess. All PCR assays were carried out in a 25 pL. volume
containing 10 ng genomic DNA, 0.1 pmol/L of each
primer, and 1 X AmpliTaq Gold Pre Mix (AB). The PCR
conditions were as follows: 95 ‘C for 10 min; 30 cycles
of 95 °C for 30 s, 58 C for 30 s, and 72 C for 30 s; and
5 min at 72°C. The PCR product was 355 bp and was
sequenced in both directions using the BigDye Termina-
tor kit 3.1 (Applied Biosystems; Foster City, CA, United
States) and ABI Genetic Analyzer3730 X 1 (Applied Bio-
systems) according to the manufacturer’s instructions. Se-
quence traces were analyzed for the polymorphism after
assembly and quality calling with SeqScape2.5 sequence
analysis software (Applied Biosystems).

Statistical analysis

Differences in the general characteristics and genotype
frequencies of the FGFR4 Gly388Arg polymorphism
between GC patients and healthy controls were esti-
mated using the y° test. Hardy-Weinberg equilibrium
analyses were performed to compare observed and
expected genotype frequencies using the ;(2 test. Binary
logistic regression was used for all analysis variables to
estimate risk as the ORs with 95%ClIs. The relationships
between the FGFR4 genotype and clinicopathological
parameters were tested with the ;(2 test. The Kaplan-
Meier product-limit method, the log-rank test, and the
Cox regression model were applied to evaluate the ef-
fect of the FGFR4 genotype on the overall survival of
patients with GC. The covariates included in the models
were age, gender, clinical stage, tumor grade, HER2
status and FGFR4 genotype. All analyses were carried
out with SPSS for Windows software (SPSS, Chicago,
IL, version 16.0). A P value < 0.05 was considered to be
statistically significant.

RESULTS

FGFR4 genotype in healthy controls and GC patients
Data from the 62 patients who provided both tumor tis-
sue and blood samples showed that the Gly388Arg gen-
otypes were identical between tumor tissue and blood
from the same individual. This result confirms that there
were no somatic mutations at this locus in any of these
patients.

The clinical characteristics of all the subjects are
shown in Table 1. There were no significant differences
in age, gender, smoking, hypertension, or diabetes status
between the GC patients and healthy controls. The fre-
quencies of the FGFR4 Gly388Arg polymorphism gen-
otypes are summarized in Table 2. Among the 304 GC
patients, 118 patients (38.8%) were homozygous for the
Gly388 allele, 124 were heterozygous (40.8%), and 62
were homozygous (20.4%) for the Arg388 allele. In the
healthy controls, the frequencies of the Gly/Gly, Gly/
Arg, and Arg/Arg genotypes and the Arg allele were
33.6%, 48.0%, 18.4% and 42.3%, respectively. The fre-
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Table 2 Distribution and regression analysis of the fibroblast

growth factor receptor 4 Gly388Arg genotype in gastric can-
cer patients and healthy controls » (%)

Gly388Arg GC Healthy controls OR (95%CI) P value
n = 304 n =392
Genotype
CE 118 (388) 132 (33.6) 1
AG 124 (408) 188 (48.0) 0.738 (0.527-1.033)  0.076
AA 62 (20.4) 72 (18.4) 0.963 (0.633-1.466)  0.862
AA+AG 186(61.2) 260 (66.3) 0.800 (0.586-1.093)  0.161
Allele
© 360 (59.2) 452 (57.7) 1
A 248 (40.8) 332 (42.3) 0.938 (0.756-1.163)  0.559

FGFR4: Fibroblast growth factor receptor 4; GC: Gastric cancer.

Table 3 Association analysis of the fibroblast growth factor

receptor 4 Gly388Arg polymorphism and clinicopathological
parameters in gastric cancer patients

Variables Total Gly/Gly Gly/Arg + Pearson’s P
n =304 n=118 Arg/Arg 7* value value
n =186
Age (yr) 0.013  0.909
<60 125 49 76
<60 179 69 110
Sex 1.398  0.237
Male 223 91 132
Female 81 27 54
Tumor size 0.198 0.656
<3cm 58 24 34
>3 cm 246 94 152
Differentiation 2122 0.145
Gl1+G2 100 33 67
G3 +G4 204 85 119
Invasion depth 0.000  0.995
T1 + T2 49 19 30
T3 + T4 255 99 156
N stage 0.640  0.200
NO 82 27 55
N1+ N2+ N3 222 91 131
M stage 1.089  0.297
Mo 274 109 165
M1 30 9 21
Clinical stage 0.980  0.322
I+1 103 36 67
m+1v 201 82 119
HER?2 status 0.391  0.532
Negative 180 63 117
Positive 45 18 27

FGFR4: Fibroblast growth factor receptor 4; GC: Gastric cancer; HER2: Hu-
man epidermal growth factor receptor 2.

quencies were consistent with the Hardy-Weinberg equi-
librium in the healthy controls. The genotype (y°= 3.589,
P = 0.166) and allele frequencies (gz = 0.342, P = 0.559)
of the FGFR4 Gly388Arg polymorphism were not dif-
ferent between the GC patients and the healthy controls.
Binary logistic regression analysis indicated that the ORs
for the carriers of Gly/Arg, carriers of Arg/Arg, and
carriers of the Gly/Arg or Arg/Arg genotypes were
0.738 (95%CI: 0.527-1.033), 0.963 (95%CI: 0.633-1.460)
and 0.800 (95%CI: 0.586-1.093), respectively. No differ-
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ences were observed between patients and healthy con-
trols. The distribution of the Gly388 and Arg388 alleles
was not different between patients and healthy controls
(OR = 0.938, 95%CI: 0.756-1.163). These results sug-
gest that the FGFR4 Gly388Arg polymorphism is not an
independent risk factor for GC in Chinese patients.

FGFR4 Gly388Arg polymorphism is not associated with
any clinicopathological parameters in GC patients
Based on previous reports and due to the requirements
for accurate statistical analysis, the 304 GC patients were
divided into two groups: patients with the Gly/Gly gen-
otype and patients with the Arg/Arg or Arg/Gly geno-
types. As shown in Table 3, no correlation was observed
between the FGFR4 Gly388Arg polymorphism and any
of the following clinicopathological parameters: age at
diagnosis, gender, tumor size, clinical stage, differentia-
tion and HERZ status.

Impact of the FGFR4 Gly388Arg polymorphism on GC
survival

When analyzing the entire patient cohort using Kaplan-
Meier survival analysis, no difference was observed in
survival between patients with the Gly/Gly genotype
and patients with the Gly/Arg or Arg/Arg genotypes
(log rank y* = 0.047, P = 0.829). When the patient pop-
ulation was stratified by clinicopathological parameters,
such as age at diagnosis, gender, tumor size, differen-
tiation, clinical stage, HER2 status and chemotherapy
history (5-fluorouracil and cisplatinum), we found that
the presence of the Arg388 allele was associated with a
shorter survival time in GC patients if the tumor was
small (less than or equal to 3 cm in size) (log rank y°
= 5.449, P = 0.020, Figure 1A), well differentiated (log
rank;(2 = 12.798, P = 0.000, Figure 1B), of T1 or T2
stage invasion depth (log rank 12 = 4.745, P = 0.029,
Figure 1C), without lymph node involvement (log rank
ZZ = 6.647, P = 0.010, Figure 1D), and at an eatly clini-
cal stage (log rank ;{2 = 4.615, P = 0.032, Figure 1E).
No survival differences were observed in any of the
other subgroups (Table 4). In addition, the Cox pro-
portional hazard analysis of survival demonstrated that
the FGFR4 Gly388Arg polymorphism was not an in-
dependent prognostic factor for GC patients (data not
shown).

DISCUSSION

In the present study, the overall frequencies of the Gly/
Gly, Gly/Arg, Arg/Arg genotypes and Arg388 allele in
healthy controls were 33.6%, 48.0%, 18.4% and 42.3%,
respectively. As shown in Table 5, the frequencies of
the Arg allele or Arg/Arg genotypes in our study were
similar to those of the Chinese patient populations re-
ported by Chen ez al’ Zhu et aﬁ 9 Ma et a/*”and Yang
et al™”. Interestingly, the Arg388 allele frequencies in the
Chinese population are much higher than those in Cau-
casian cohorts. In a meta-analysis by Xu ¢ /", the Arg
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Figure 1 A considerable difference was found between patients with the Gly/Gly genotype and patients with Gly/Arg or Arg/Arg genotypes after stratified
Kaplan-Meier survival analysis. A: Patients with tumor size < 3 cm; B: Patients with well-differentiated gastric cancer (grades I and II); C: Patients classified as
stage T1 or T2; D: Patients with no lymph node involvement; E: Patients at an early clinical stage ( I /11 ).

allele was more highly represented among controls of
Asian descent than controls of European and African-
American descent. Our findings also support this result,
which is contrary to a previous study that reported ap-
proximately 50% homo- or hetero-zygous carriers of
the Arg allele in healthy controls independent of ethnic
background[%].

For the first time, we report the distribution of the
FGFR4 Gly388Arg genotypes and alleles in both GC
patients and matched healthy controls. No differences
were found between GC patients and healthy controls.
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Our findings suggest that this polymorphism is not a
risk factor for GC initiation in the Chinese population.
This result is consistent with previous reports on several
cancer types, including breast cancer and lung cancer, in
different races" "™, However, it has been reported that
the Arg388 allele is associated with an increased risk of
prostate cancer' ™", Moreover, this polymorphism also
plays a role in some types of non-cancer disease initia-
tion. Zhu et al”® and Ma e a/*” found that the FGFR4
Gly388Arg polymorphism can act as a protective factor
against coronary artery disease in the Chinese popula-
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Table 4 Influence of fibroblast growth factor receptor 4

Gly388Arg polymorphism on gastric cancer survival

Total Gly/Gly Gly/Arg + Log rank z*> P value
n =257 n = 100 Arg/Arg value

n =157

Age (yr)

<60 98 37 61 1.459 0.227

=60 159 63 96 1.734 0.188
Sex

Male 188 79 109 0.041 0.839

Female 69 21 48 0.018 0.894
Tumor size

<3cm 55 24 31 5.449 0.020

>3 cm 202 76 126 0.308 0.579
Differentiation

Gl1+G2 94 33 61 12.798 0.000

G3+G4 163 67 96 2.637 0.104
Invasion depth

T1+ T2 46 19 27 4.745 0.029

T3 + T4 211 81 130 0.037 0.848
N stage

NO 73 24 49 6.647 0.010

N1+N2+N3 184 76 108 0.024 0.876
M stage

MO 235 94 141 0.027 0.869

M1 22 6 16 0.139 0.710
Clinical stage

I +1 91 33 58 4.615 0.032

m+ IV 166 67 99 0.048 0.827
Chemotherapy (5-fluorouracil and cisplatinum)

Yes 156 55 101 0.019 0.891

No 51 21 30 0.442 0.506
HER2 status

Negative 157 54 103 0.458 0.499

Positive 36 15 21 1.014 0.314

FGFR4: Fibroblast growth factor receptor 4; GC: Gastric cancer; HER2: Hu-
man epidermal growth factor receptor 2.

tion. Based on a recent case-control study, the FGFR4
Gly388Arg polymorphism is also considered to be a
genetic risk factor that contributes to the aggravation of
gallstone disease”™”. Therefore, these findings may reflect
a tissue-specific effect of this polymorphism.

In our study, we found a significant difference fol-
lowing stratification by tumor size, differentiation, inva-
sion depth, lymph node involvement or clinical stage (P
< 0.05). Clinical stage depends on invasion depth and
lymph node involvement. Therefore, our results dem-
onstrate that the FGFR4 Gly388Arg polymorphism is
a prognostic factor in relatively small (less than 3 cm),
well-differentiated (grades I and II) and eatly-stage GC
(stages I and II) tumors but not in the total cohort of
GC patients, which is in contrast to previous reports
by Ye ez al™”. Because this study (and that of Ye ez a/™)
focused on patients of Chinese origin, we suggest two
possibilities to explain the conflicting results. The first
possibility is the sample size. One major strength of
our study is its large size. Our study included a higher
proportion of patients with large tumors and late-stage
disease than the study by Ye e# 2/*”. Thus, our results are
more reliable given the isolation of the target patients
from a pool of varied cases. Second, another possible
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Table 5 Frequency of the codon 72 genotype

Gly/Gly Gly/Arg  Arg/Arg
This study (China) 132 (33.6) 188 (48.0)  72(18.4)
Chen et al”” (China) 133 (29.1) 229 (50.1) 95 (20.8)
Zhu et al”™ (China) 231 (33.4) 346 (50.0) 115 (16.6)
Ma et al® (China) 243 (33.2) 368 (50.3) 121 (16.5)
Yang et al™ (China) 123 (32.0) 195 (50.6) 67 (17.4)
Ma et al™ (Japan) 67 (37.4) 87(48.6) 25 (14.0)
Morimoto et al™ (Japan) 39(38.2) 50(49.0) 13 (12.7)
Ho et al™ (Singapore) 30 (341) 38(432)  20(22.7)
Bange et al"” (Italy) 55 (44.7) 60 (48.9) 8 (6.5)
Spinola et al™ (Italy) 112 (50.9) 83 (37.7)  25(11.4)
Ho et al™ (United Kingdom) 150 (51.5) 117 (40.2) 24 (8.2)
Wang et al® 53 (54.6) 40 (41.2) 4(4.1)

(United States-European)

Wang et al™ (United States-African)
FitzGerald et al™

(United States-European)
FitzGerald et al™

(United States-African)

76 (80.9) 18(191)  0(0.0)
631 (50.4) 496 (39.6) 124 (9.9)

60 (75.0) 18(225)  2(25)

explanation for the discord is that different DNA analy-
sis methods were used in these two studies. Our study
used a direct sequencing approach for genotype analysis,
which was a more reliable method than the PCR-RFLP
approach used by Ye ¢7 al*, Moreover, we detected
the association between HER2 status and the FGFR4
Gly388Arg polymorphism in GC for the first time. No
correlation was observed between HERZ2 status and the
FGFR4 genotype (P = 0.532), which was consistent with
previous reports in breast cancer"”,

The biochemical function of the FGFR4 Gly388Arg
polymorphism in GC is still unclear. No correlation was
found between the FGFR4 genotype and mRNA ex-
pression by Ye er al’® and therefore, we do not attribute
the polymorphism’ effect to FGFR4 up-regulation. The
FGFR4 Arg388 allele may be in linkage disequilibrium
with other genetic changes that contribute to poor prog-
nosis in GC. A previous study indicated that 39 head
and neck cancer cell lines harboring the FGFR4 Arg388
allele exhibited an increased sensitivity to cisplatinum™,
In breast cancer, no significant survival differences be-
tween FGIR4 genotypes were found in patients without
adjuvant systemic therapy. However, with adjuvant sys-
temic therapy, breast cancer patients with the Gly/Gly
genotype exhibited better disease-free survival and over-
all survival duration. Notably, this association seemed
to be attributable to relatively poor therapy response in
Arg388 carriers™. In our study, 156 patients underwent
chemotherapy (5-fluorouracil and cisplatinum) following
surgery. However, the median survival time of patients
with the Gly/Arg and Arg/Arg genotypes did not dif-
fer from that of patients with the Gly/Gly genotype
who underwent chemotherapy. Therefore, our data do
not provide any evidence to support the theory that the
FGFR4 Gly388Arg polymorphism is associated with
sensitivity to chemotherapy.

In conclusion, our results demonstrate that the FGFR4
Gly388Arg polymorphism plays no role in the initiation
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of GC in Chinese patients, but it may be a factor in the
survival of patients harboring relatively small, well-differ-
entiated tumors in early GC stages.

COMMENTS

Background

Gastric cancer (GC) is one of the most common cancers in the world. Surgical
resection and chemotherapy are only effective for a limited number of patients,
and their prognoses remain very poor. Accordingly, there is an urgent need for a
better understanding of the genesis of GC to establish a sound basis for future
treatments.

Research frontiers

A germline polymorphism in the fibroblast growth factor receptor 4 (FGFR4)
gene resulting in an amino acid change from glycine to arginine was identified
several years ago. The presence of the FGFR4 Arg388 allele is associated with
decreased disease-free survival in many cancers, including breast, lung, colon,
prostate, soft tissue sarcoma, melanoma, and head and neck squamous cell
carcinoma. Recently, Ye et al reported that the FGFR4 Arg388 allele was an
independent prognostic factor in Chinese patients with GC. To our knowledge,
this is the only report on the association between the FGFR4 Gly388Arg poly-
morphism and the progression of GC in Chinese patients, and this association
needs further confirmation. Moreover, no study has been conducted on the cor-
relation between this polymorphism and the risk of GC.

Innovations and breakthroughs

The correlation between the FGFR4 Gly388Arg polymorphism and the risk
of GC was investigated for the first time, and the authors suggested that this
polymorphism was not a risk factor for GC cancer initiation. Another interesting
finding was that the Arg388 allele frequency was much higher in this Chinese
population than in Caucasian cohorts. The authors also investigated the asso-
ciations between the FGFR4 Gly388Arg polymorphism and clinicopathological
parameters and survival in a larger sample series using more reliable meth-
ods. This result demonstrates that this polymorphism may contribute to the
survival of patients with relatively small, well-differentiated tumors in the early
stages of GC.

Applications

The FGFR4 Gly388Arg polymorphism is helpful for predicting the prognosis of
early-stage GC patients with relatively small, well-differentiated tumors.
Terminology

Single nucleotide polymorphism (SNP): Genetic polymorphisms are natural
variants in the genomic DNA sequence that are present in more than 1% of
the population. One SNP represents the DNA variations in a single nucleotide.
SNPs are widely used to better understand disease processes, thereby paving
the way for genetic-based diagnostics and therapeutics.
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The results are interesting and may convey a useful prognostic marker for
some GC patients.
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