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ABSTRACT

This prospective study sought to evaluate the prediction of fasting blood glucose and long non-coding
RNA(IncRNA) SNHGS8 for the risk of gastric carcinoma mortality. A total of 217 gastric carcinoma patients
underwent radical gastrectomy were included during 2012-16. The final follow-up was finished in January 2017.
The aggregate hazard ratio(HR) demonstrated that poor prognosis of gastric carcinoma was associated with
fasting blood glucose (HR= 1.29, P=0.037), SNHG8 expression(HR = 1.10, P= 0.009), positive distant
metastasis(HR = 2.99, P= 0.020), EBV positive (HR = 3.40, P=0.002), and tumor size more than 5.0 cm (HR = 3.36,
P= 0.005). In survival analysis, elevated fasting blood glucose (P =0.007)and high SNHG8 expression (P
=0.007)were significantly associated with shorter survival times in gastric cancer. Significant multiplicative
interaction was shown between fasting blood glucose and SNHG8 expression (chi-squared=7.81, Ppyuipiicative
=0.005), without statistical additive interaction. Fasting blood glucose and SNHG8 expression could predict poor
prognosis after radical gastrectomy. LncRNA SNHGS8 could be applied as a novel epigenetic molecular target in
gastric carcinoma.

INTRODUCTION

Gastric carcinoma with high mortality had become a
major public health problem worldwide [1]. In China,
gastric carcinoma was the most common malignant
tumor and the second leading cause of malignant tumor
death [2]. Epstein -Barr virus-related gastric carcinoma
was a unique subtype accounting for about 10% [3].
Due to the lack of specificity of symptoms, most of
patients with gastric carcinoma were found in the
middle or late stages, and their prognosis was often poor

[4]. The clinical outcomes of patients with similar
clinical stage and treatment were often different [5].
Therefore, in order to improve the survival rate, it was
clinically necessary to identify prognostic risk factors
and effective biomarkers to provide a more accurate
prognostic assessment.

The potential predictive risk of diabetes in malignant
tumors had been extensively studied. A meta-analysis
based on 97 prospective studies revealed a doubling of
the risk of mortality in cancer complicated with diabetes
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[6, 7]. Lindkvist et al [8] pointed out hyperglycemia
was considered to be a promising risk factor for gastric
carcinoma in women. In addition, meta-analysis includ-
ing 4 case-control and 17 cohort studies [9] showed
diabetes significantly increased the mortality of gastric
carcinoma in a follow-up period of more than 10 years.
Another large cohort study indicated diabetes was
considered as a vital factor in the development of
gastric carcinoma [10]. Moreover, previous FIESTA
[11] had demonstrated hyperglycemia could predict a
worse prognosis after radical gastrectomy, especially in
the early stage. Appropriately screening methods should
be a pivotal part of the clinical management of diabetes
patients. Thus, strengthening early screening of blood
glucose would effectively improve the prognosis of
gastric carcinoma and prolong the survival of patients.

Long noncoding RNA (IncRNA), a kind of RNA
molecules with a transcript more than 200 nucleotides
but without a complete open reading frame, once was
regarded as a noise of genomic transcription [12]. In
recent years, IncRNA had been found to act as a gene
expression regulator and affect the progression of
cancer [13,14]. SNHGS8 at 4926 encoded a novel small
nucleolar RNA and participated in a number of
biological functions such as translation, transcription,
regulation of transcription and RNA splicing [15,16].
The IncRNA SNHGS8 had been reported to be
dysregulated in gastric cancer and promote tumor inva-
sion or metastasis as a proto-oncogene [17]. In
conclusion, SNHGS could be applied as a biomarker for
poor prognosis of gastric carcinoma.

Based on the previous sequence of IncRNA SNHGS, we
evaluated the association between fasting blood glucose
and SNHGS8 expression on the prognosis of gastric
carcinoma patients, as well as the interaction. It aimed
to seek a new biomarker for predicting clinical
outcomes of gastric carcinoma patients.

RESULTS
Baseline characteristics

The clinical baseline features and SNHGS8 expression in
gastric carcinoma patients were compared in Table 1.
Data were described as median (interquartile range) or
percentage. There was no significant difference in age,
gender and smoking between non survival group and
survival group (P > 0.05). The two groups were similar
in clinical characteristics such as systolic blood pressure
(SBP)(P = 0.160), diastolic blood pressure (DBP) (P =
0.453), total cholesterol (TC)(P = 0.730), high-density
lipoprotein cholesterol (HDL) (P = 0.113), and low-
density lipoprotein cholesterol (LDL) (P = 0.642).
Fasting blood glucose was significantly elevated in the

non -survivors (P = 0.012). In contrast, body mass index
(BMI) and triglycerides of the non-survivors were
significantly lower (P = 0.001). Notably, the expression
of SNHGS8 and EBV positive in the non-survivors were
higher than those in the survivors (P = 0.002 and P <
0.001, respectively).

In addition, remarkable difference was detected between
two groups in tumor TNM stage (p < 0.001), differen-
tiation (p =0.002), distant metastasis (p < 0.001), lymph
node metastasis (p < 0.001), and Lauren’s classification
(p = 0.002).The size of tumor (maximum diameter
>5cm) was significantly larger in non-survivors (p <
0.001).

Association of clinical factors and gastric carcinoma
mortality

We explored the relationship between clinical factors
and mortality of gastric carcinoma, including fasting
blood glucose, BMI, SBP, DBP, TG, TC, HDL, and
LDLC (Table 2). After adjusting for age, gender, smok-
ing, tumor size, TNM stage, Lauren’s classification and
differentiation. Among those eight clinical factors, the
increase risk of gastric carcinoma mortality was
moderately related with elevated fasting blood glucose
(HR = 1.32, 95% CI: 1.01-1.72, P = 0.040) (Table 2)
.The mortality rate increased by nearly 32% with an
adding of per one standard deviation in fasting blood
glucose. Despite P value less than 0.05, TG(HR = 0.47,
95% CI: 0.26-0.87, P = 0.015) (Table 2) was negatively
correlated with the risk of gastric carcinoma death.

Association of clinical pathologic characteristic and
gastric carcinoma mortality

Increased risk of gastric carcinoma mortality was
closely associated with high expression of SNHGS
(HR= 1.10, 95% CI: 1.03-1.19; P=0.009), distant
metastasis (HR= 2.99, 95% CI: 1.19-7.50; P=0.020),
tumor size more than 5.0 cm (HR= 3.36, 95% CI: 1.48-
8.96; P=0.005), and EBV-positive (HR= 3.40, 95% CI:
1.57-7.37, P=0 .002). However, there was no
significance in Lauren’s classification, differentiation,
TNM stage, and lymph node metastasis. The result
revealed high SNHGS8 expression was significantly
associated with poor prognosis in gastric carcinoma
patients.

Survival analysis of SNHGS8 expression for gastric
carcinoma mortality

The patients were divided into high and low SNHGS
expression group, according to the expression level of
SNHGS8 through quantitative polymerase chain reaction
(PCR). The Kaplan—Meier survival analysis and log-
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rank test were used to evaluate the relationship between
SNHGS8 expression and prognosis of gastric carcinoma
patients. From the survival curve, we observed patients
with high level of SNHGS expression had significantly
shorter survival time (log-rank test P =0.007; Figure 1).
It suggested IncRNA SNHGS could be recognized as an
independent prognostic factor.

Moreover, gastric carcinoma patients were also divided
into two groups based on the median of fasting blood
glucose. Patients with fasting blood glucose < 5.11
mmol/L had significantly longer survival time (Log-
rank test: P=0.007) (Figure 2). Thus, both of high
SNHGS8 expression and elevated fasting blood glucose
could predict poor prognosis for patients after radical
gastrectomy.

The interaction of fasting blood glucose and SNHGS8
expression

After adjustment for age, gender and smoking by
multivariate cox regression model, significant multi-
plicative interaction was shown between SNHGS
expression and fasting blood glucose on gastric cancer
mortality (chi-squared[Xz] =7.81, Puutiplicative=0.005)
(Table 4). From Figure 3, the OR value of the
interaction indicated IncRNA SNHGS and fasting blood
glucose had a multiplicative interaction in predicting
poor prognosis of gastric cancer.

High expression level of SNHGS8 and elevated fasting
blood glucose could respectively increase the risk of
gastric cancer mortality (P =0.035 and P=0.016) (Table

Table 1. The clinical baseline characteristics of non-survivor and survivor patients.

Characteristics Total Non-survivors Survivors P value
N=217 N=46 N=171

Age ( years ) 59(51,65) 58(45,67) 59(54,65) 0.374

Males 163(75.1%) 31(67.4%) 132(77.2%) 0.122

Smoking 48 (22.1%) 12 (26.1%) 36(21.2%) 0.293

BMI(kg/m?) 23.03(20.98, 21.56(20.93, 23.12(21.48, 0.041
25.21) 24.61) 25.31)

SBP(mmHg) 120(114,134) 123(116,145) 120(114,132) 0.160

DBP(mmHg) 78(70,84) 80(70,85) 78(70,83) 0.453

FBG(mmol/L) 5.11(4.66,5.81) 5.64(4.97,6.60) 5.07(4.62,5.71) 0.012

TG(mmol/L) 1.06(0.73,1.45) 0.78(0.65,1.40) 1.16(0.77,1.45) 0.001

TC(mmol/L) 4.69(3.99,5.17) 4.78(3.71,5.15) 4.69(4.13,5.23) 0.730

HDL(mmol/L) 1.24(1.08,1.48) 1.24(0.95,1.40) 1.25(1.09,1.59) 0.113

LDL(mmol/L) 3.20(2.47,3.56) 3.27(2.47,3.73) 3.19(2.48,3.56) 0.642

SNHG8 expression 2.15(1.17,3.74) 3.07(1.26,8.59) 1.89(1.16,3.10) 0.002

EBV (+) 87(40.1%) 30(65.2%) 57(33.3%) <0.001

TNM stage <0.001

1-II 57(26.3%) 3(6.5%) 54(31.6%)

-1V 160(73.7%) 43(93.5%) 117(68.4%)

Differentiation 0.002

Moderate/High 73(33.6%) 7(15.2%) 66(38.6%)

low 144(66.4%) 39(84.8%) 105(61.4%)

Distant metastasis 118(54.4%) 37(80.4%) 81(47.4%) <0.001

LNM 154(71.0%) 43(93.5%) 111(64.9%) <0.001

Lauren’s 0.002

classification

Intestinal type 73(33.6%) 7(15.2%) 66(38.6%)

Diffuse type 144(66.4%) 39(84.8%) 105(61.4%)

Tumor size (cm) <0.001

Maximum diameter >5  108(49.8%) 36(79.3%) 72(42.1%)

Abbreviations: BMI=body mass index; SBP=systolic blood pressure; DBP=diastolic blood pressure; FBG=
fasting blood glucose; TG= Triglyceride; TC=total cholesterol; HDL= high-density lipoprotein cholesterol;
LDL=low-density lipoprotein cholesterol; EBV= Epstein-Barr virus; TNM=tumor node metastasis; LNM=
lymph node metastasis. P was calculated by Mann-Whitney U Test or Chi-square test where appropriate.
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5). When fasting blood glucose and SNHGS8 expression
were up-regulated simultaneously, the risk of gastric
cancer mortality increased significantly (P = 0.001)
(Table 5).

From Table 6, the additive indexes including relative
excess risk due to interaction (RERI), the attributable

proportion due to interaction (AP) and the synergy
index (S) with 95%CI between SNHGS8 expression and
fasting blood glucose were 0.65(-2.03, 3.32), 0.39 (-
0.63, 1.40) and 1.87 (0.01, 68.05) respectively. There
was no statistical additive interaction, for the con-
fidence interval of RERI and AP included 0, and S
included 1.

Table 2. Univariate analysis of clinical factors and risk of gastric carcinoma mortality.

Increment (s.d.)

HR, 95% CI, P

HR, 95% CI, P*

BMI -0.05kg/m’
SBP 0.11lmmHg
DBP 0.11lmmHg
FBG 0.27mmol/L
TG -0.61mmol/L
TC -0.05mmol/L
HDL -0.36mmol/L
LDL 0.04 mmol/L

0.95,0.87-1.04, 0.293
1.01, 0.99-1.03, 0.481
1.01, 0.98-1.04, 0.467
1.31, 1.04-1.66, 0.024
0.37,0.18-0.78, 0.009
0.96,0.74-1.23, 0.723
0.34, 0.14-0.80, 0.014
1.04,0.75-1.45, 0.794

0.98, 0.88-1.09, 0.700
1.01, 0.99-1.03, 0.367
1.03, 1.00-1.07, 0.087
1.32,1.01-1.72, 0.040
0.47,0.26-0.87, 0.015
1.32,1.00-1.74, 0.053
0.90, 0.33-2.48, 0.903
1.36, 0.99-1.87, 0.058

Abbreviations: s.d.=standard deviation; HR=hazard ratio; 95% CI=95% confidence interval; BMI=body mass index;
SBP=systolic blood pressure; DBP=diastolic blood pressure; FBG= fasting blood glucose ;TC=total cholesterol; HDL=
high-density lipoprotein cholesterol; LDL=low-density lipoprotein cholesterol. The effect estimates were evaluated
through Cox regression model. P*: age, gender, smoking, tumor size , TNM stage , Lauren’s classification and

differentiation were adjusted.
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Figure 1. Kaplan-Meier survival analysis of the expression of SNHG8 and gastric carcinoma mortality.
Abbreviations: low expression=low expression level of SNHGS8; high expression=high expression level of SNHGS.
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Figure 2. Kaplan-Meier survival analysis of fasting blood glucose and gastric carcinoma mortality.
Abbreviations: FBG= fasting blood glucose.
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Figure 3. The multiplicative model histogram of SNHG8 expression and FBG. Abbreviations:
OR= odds ratio; FBG= fasting blood glucose; OR01 referred to only exposure to fasting blood glucose,
OR10 referred to only exposure to SNHG8, and U=1 was set as a control group indicating no exposure.
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DISCUSSION

On the basis of 217 gastric cancer patients from this
Prospective study, we considered the multiplicative
interaction of fasting blood glucose and IncRNA
SNHG8 on the survival of patients after radical
gastrectomy. We found that multiplicative interaction
was predictive of poor clinical outcome in gastric
cancer patients with a median follow-up of 20.4 months.
To our knowledge, this i by far the first study to
evaluate poor prognosis of gastric cancer was associated
with the multiplicative interaction of fasting blood
glucose and IncRNA SNHGS.

Hyperglycemia was closely correlated with the
carcinogenesis and development of gastric carcinoma.

Their pathogenesis was a complicated process, possibly
involving insulin resistance, chronic inflammatory
response and abnormal expression of related cytokines,
but the etiopathogenisis was unclear at present. Insulin,
insulin-like growth factor 1(IGF1) and insulin-like
growth factor 2(IGF2) were the most studied insulin-
like peptides (ILPs) regarded as key regulators of
energy metabolism and growth, especially IGF1
receptor and IGF2 receptor were expressed in gastric
carcinoma cells [18-20]. Voluminous empirical evi-
dences suggested insulin and IGF receptors mediated
their effects on glucose transport and energy meta-
bolism through signaling pathways downstream.
Furthermore these receptors by binding insulin receptor
substrate molecules promoted tumor cells proliferation,
differentiation and metastasis, and simultaneously in-

Table 3. Multivariate analysis of clinical pathologic characteristic and risk of gastric carcinoma mortality.

Univariate analysis

Multifactor analysis

HR 95%ClI HR 95%Cl p*
Lauren’s Classification 2.84 1.27-6.36 0.011 1.56 0.29-8.51 0.610
size 3.89 1.93-7.84 <0.001 336 1.48-8.96 0.005
Differentiation 3.13  1.40-7.01 0.005 0.38 0.06-2.54 0.318
TNM 4.88 1.51-15.74 0.008 2.70  0.60-12.16 0.195
Distant metastasis 1.35 1.86-8.02 <0.001 2.99 1.19-7.50 0.020
LNM 6.13 1.90-19.76 0.002 0.92 0.20-4.33 0.917
SNHGS expression 1.13  1.06-1.20 <0.001 1.10 1.03-1.19 0.009
EBV-positive 3.79 2.06-7.00 <0.001 3.40 1.57-7.37 0.002

Abbreviations: HR=hazard ratio; 95% Cl=95% confidence interval; TNM=tumor node metastasis; LNM= lymph node
metastasis. The effect estimates were evaluated through Cox regression models. P*: age, gender, and smoking were

adjusted.

Table 4. The multiplicative interaction of fasting blood glucose and SNHG8 expression on

Gastric Cancer Mortality.

B OR 95%CI P
SNHGS 0.01 1.01 0.37-2.78 0.035
FBG 0.03 1.03 0.04-0.71 0.016
SNHGS * FBG 0.52 1.69 1.17-2.44 0.005

Abbreviations: OR= odds ratio; 95% CI=95% confidence interval; FBG= fasting blood glucose
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hibited apoptosis [21-24]. Therefore, it was likely to
antagonize insulin resistance by inhibiting these
receptors, which was considered as a useful prophy-
lactic and therapeutic strategy for cancer treatment [25].
In addition, Long-term hyperglycemia could provide
energy source for malignant tumor cells as a nutrient,
particularly for highly proliferating cancer cells. A large
number of oxygen free radicals and acids were
produced by glucose metabolism and had a direct tumor
promoting effect [26]. We discovered the risk of gastric
carcinoma mortality was significatively associated with
elevated fasting blood glucose, as increased by nearly
32% as added per one standard deviation (Table 2).
Simultaneously, the survival analysis showed those
patients with elevated fasting blood had significantly
shorter survival time (Figure 2). Thus, monitoring and
controlling blood glucose could improve the prognosis
and prolong the survival time of patients with gastric
carcinoma.

In gastric carcinoma, IncRNA was increasingly deemed
to an important regulator, which was corrected with
larger tumor, larger tumor infiltration, wider metastasis,
and shorter survival time [27, 28]. The expression level

of SNHGS8 was consistent with the IncRNA sequencing
assay by real-time PCR. Our Previous study had
confirmed IncRNA SNHGS8 was specifically expressed
in an Epstein-Barr virus (EBV) and its expression level
was significantly higher in EBV-associated gastric
carcinoma. The higher the SNHGS8 level was, the later
the TNM stage was. SNHGS acting as a proto-oncogene
promoted gastric carcinoma development [17].
Furthermore, IncRNA SNHG8 modulated several
functional genes, including TRIM28, NAPIL1 and
TRPM?7 which affected downstream cancer pathways in
gastric cancer. Among them, the overexpression of
TRIM28 in gastric cancer was involved in the
progression of cancer, and acted as an independent
prognostic factor for poor survival [29]. It was
interesting that NAP1L1 affected the proliferation of
pancreatic neuroendocrine tumor cells via modulation
of p57 (Kip2) promoter methylation, whether affected
insulin secretion or regulated blood glucose, how-
ever, the mechanism had not been elucidated [30]. In
our study, we had proved that high SNHG8 expression
with shorter survival time (Figure 1) was associated
with poor clinical outcome of gastric carcinoma patients
(Table 3).

Table 5. The effect of fasting blood glucose and SNHG8 expression in Gastric Cancer Mortality.

SNHG8 FBG § OR 95%CI P
0 0 - 1 - -
1 0 0.01 1.01 0.37-2.78 0.035
0 1 0.03 1.03 0.04-0.71 0.016
1 1 0.47 1.89 0.28-1.28 0.001

Abbreviations: OR= odds ratio; 95% CI=95% confidence interval; FBG= fasting blood glucose ; OR01 referred
to only exposure to fasting blood glucose, OR10 referred to only exposure to SNHG8, OR11 referred to
simultaneous exposure to fasting blood glucose and SNHG8, and OR0O was set as a control group indicating
no exposure.

Table 6. The additive interaction index of fasting blood glucose and SNHG8 expression.

RERI AP S
point 95%CI point 95%Cl point 95%CI
estimate estimate estimate
SNHGS8 & FBG  0.65 -2.03,3.33 039 -0.63,1.40 1.87 0.01, 68.05

Abbreviations: OR= odds ratio; 95% CI=95% confidence interval; FBG= fasting blood glucose; RERE= relative
excess risk due to interaction; AP=the attributable proportion due to interaction; S=the synergy index
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There was another important result in the interaction of
fasting blood glucose and SNHG8 expression.
Numerous studies neither used several indicators of
epidemiological research interaction, nor did they
indicate whether existed multiplication interaction or
additive interaction [31]. STROBE suggested that
additive interaction analysis should be used to evaluate
two risk factors and their joint effect [32]. In this
study, we explored the interaction of fasting blood
glucose and IncRNA SNGHS8 through the COX
proportional model [33]. The result demonstrated there
was a significant multiplicative interaction between
SNHG8 expression and fasting blood glucose
(Prmuttiplicative=0.005).  However, no statistically sig-
nificant interaction was showed in the additive scale,
when relative excess risk due to interaction (RERI)
with 95%CI was 0.65(-2.03, 3.33).

There were some limitations in the study. First, all
patients were registered from a single center. Second,
this study could not be directly extrapolated to whole
gastric carcinoma patients, because only cancer patients
after radical gastrectomy were recruited. Third, sample
size and follow-up time were not sufficient, so it was
necessary to design larger sample size and longer
follow-up time in the future. Finally, the proportion of
EBYV positive samples was relatively high, which might
leaded to potential bias. For these reasons, large-size
and multicenter studies should be designed to evaluate
the prognosis predicting value of fasting blood glucose
and SNHGS expression.

In conclusion, our findings convincingly demonstrated
that elevated fasting blood glucose and high SNHGS
expression could predict poor prognosis after radical
gastrectomy for gastric cancer patients. It suggested that
we could introduce IncRNA SNHGS into the clinical
practices as a promising diagnostic biomarker,
combined with clinical monitoring and controlling
blood glucose. In the future, new therapeutic target
could be explored to develop appropriate treatment
strategy of gastric carcinoma.

MATERIALS AND METHODS
Study population

All  participants with gastric carcinoma were
consecutively selected from Fujian Cancer Hospital
from July 2012 to October 2016. A total of 227 patients
were enrolled in this study, 8 patients of them were lost
to follow up and 2 patients died of the diseases other
than gastric carcinoma. As a result, 217 patients were
evaluated in the final analysis. The follow-up time
ranged from 1.7 months to 51.6 months and the median
time was 20.4 months. The final follow-up assessment

was finished in January 2017. The conduct of this study
was approved by Fujian Cancer Hospital Ethics
Committee and informed consent of all patients before
recruitment was obtained.

Eligibility criteria and tissue collection

The diagnosis of gastric carcinoma was confirmed by
pathological examination. Gastric carcinoma par-
ticipants were eligible for inclusion if they underwent
radical gastrectomy for the first time. All participants
were Han Chinese patients without relative blood
relationship. They also had no history of malignant
tumors and without preoperative chemotherapy or
radiotherapy. Moreover, they must be followed up for
more than 1 month. Fresh tissue was immediately stored
in liquid nitrogen and then transferred to a -80°C
refrigerator. The whole collection and preservation
process were operated according to the principle of no
enzyme.

Real-time PCR assay

100 mg frozen fresh tissue was ground into powder and
added to 1 mL Trizol, then mRNA was extracted after
standing for 10 min. RNA was reversed to cDNA based
on the instruction of reverse transcription reagent Kkit,
and stored at - 80°C until RNA extraction. The reaction
system was prepared by fluorescence quantitative PCR
according to SYBY Green instructions. PCR conditions
were as follows: 90 ° C for 10 min, 40 cycles of 90 ° C
for 20 s, 60 ° C for 20 s and 72 ° C for 20 s, each
sample was performed in triplicate. B-actin: Upstream
primer: 5'-GA GAAGC-3', downstream primer: 5' -
CCACGCACACTTCA TG-ATGG-3'. PCR primer
sequence: SNHGS: upstream primer: 5'— CCCGAGA
ACCGT-CAGTTTGA-3', downstream primer: 5'-
ACACC CGTTTCC CCA - ACTAC-3".

Total RNA from 217 paired gastric cancer and adjacent
tissues was extracted with Prime Script RT reagent Kit
(Takara, Japan). Reverse transcription for IncRNAs was
performed using Reverse Transcriptase (Takara, Japan).
The cDNA template was amplified by real-time PCR
using the SYBR Green Master Mix (Roche, USA).
Real-time PCR reactions were performed on the
Mx3000P system (Agilent, USA).

The gastric carcinoma specimen T-049 was used as a
calibrator. Its expression level was set to 1, other
expression levels were quantified. Using beta -actin as
an internal reference gene, expression levels of IncRNA
were standardized. After adjusting the baseline cycle
and calculating the threshold, the relative expression
level of IncRNA SNHGS8 was reckoned through using
the comparative Ct method 2 "' [34].
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Follow-up evaluation

After discharge, the assessment of patients was
followed up in the outpatient clinic every half a year to
one year or by telephone or post mail if the patients
were missing at the scheduled time. If gastric cancer
death occurred, the exact date was recorded from
relatives or medical reports. The meaningful clinical
outcome was carcinoma specific mortality. The clinical
endpoint event was death of gastric carcinoma. Survival
time was defined as the time from initial admission to
the date of death or the time of the last follow-up. By
the end follow-up time of January 2017, 46 patients had
died from gastric carcinoma and only 171 patients had
survived.

Patients characteristics

Venous blood was collected after fasting for at least 8
hours. Triglyceride (TG), total cholesterol (TC), high
density lipoprotein (HDL), low density lipoprotein
(LDL), fasting blood glucose (FBG), and Epstein -Barr
virus (EBV) antibody were measured according to the
standard of clinical laboratory. Demographic infor-
mation was collected through questionnaires, including
age, gender, weight, height and smoking history. Age
was considered as the age on the date admitted to
hospital initially. Body mass index (BMI) was defined
as body weight divided by the square of body height
(kg/m®). Smoking referred to never smoking and
smoking formerly or currently. The blood pressure was
measured three times by mercury sphygmomanometer,
with an interval of one minute, and the average was
taken as the measurement result.

Statistical analysis

Statistical analysis was performed through SPSS 22.0
software. Continuous and categorical variables were
expressed as median (interquartile range) and count
(percentage), respectively. The data between the groups
were compared using the Mann Whitney U test or the
chi-square test where appropriate. Multivariate statis-
tical analysis was calculated through Cox regression
model. Survival analysis was performed using Kaplan-
Meier analysis and compared by log-rank method .The
interaction was analyzed by Statal4.0 software. COX
regression model was used to evaluate the multi-
plicative interaction. Through the Bootstrap method
[35], relative excess risk ratio (RERI), attributable ratio
(AP), interaction index (S) and 95% confidence interval
(CI) were calculated to evaluate the additive interaction
between the two groups. P < 0.05 was considered
statistically significant.
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