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Kratak sadr`aj

Uvod:Uvod: Cilj je bio ispitivanje kvantitativnih nivoa ekspresije 
mRNK DOG1 i CD117, dva klju~na dijagnosti~ka markera 
kod gastrointestinalnih stromalnih tumora (GIST), i procena 
njihovih korelacija sa serumskim inflamatornim biomarke-
rima merenim standardizovanim laboratorijskim testovima, 
kako bi se razjasnila njihova vrednost u laboratorijskoj stra-
tifikaciji rizika GIST-a i pru`ila kvantitativna osnova za po-
bolj{anje sistema procene biomarkera za ovu bolest.
Metode:Metode: Ovo je bila prospektivna opservaciona studija u 
jednom centru sprovedena izme|u januara 2024. i decem-
bra 2024. godine, uz odobrenje institucionalnog eti~kog 
komiteta i pisani informisani pristanak dobijen od svih uk-
lju~enih pacijenata. Ukupno je uklju~eno 110 pacijenata 
sa primarnim GIST-om koji su bili zakazani za radikalnu 
operaciju. Tumorska tkiva i uparena susedna tkiva dobije-
na tokom operacije analizirana su qRT-PCR-om kako bi se 
kvantifikovala ekspresija DOG1 i CD117 mRNA. Tako|e su 
mereni serumski nivoi CRP, IL-6, TNF-a i SAA, a procen-
jene su korelacije izme|u ekspresije gena i inflamatornih 
markera. Analiza ROC krive (Receiver Operating Charac-
teristic) i Kaplan-Majerova metoda su zatim kori{}ene za 
procenu prediktivne vrednosti ekspresije gena za mortalitet 
od svih uzroka u roku od 1 godine.
Rezultati:Rezultati: U pore|enju sa uparenim susednim normalnim 
tkivima, tkiva GIST-a su pokazala zna~ajno ve}u ekspresiju 
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Summary 

Background:Background: To investigate the quantitative mRNA 
expression levels of DOG1 and CD117, two key diagnostic 
markers in gastrointestinal stromal tumors (GIST), and 
to assess their correlations with Serum Inflammatory 
Biomarkers measured by standardized laboratory assays, 
so as to clarify their value in laboratory-based risk 
stratification of GIST and provide a quantitative basis 
for improving the biomarker evaluation system for this 
disease.
Methods:Methods: This was a single-center prospective 
observational study conducted between January 2024 
and December 2024, with approval from the institutional 
ethics committee and written informed consent obtained 
from all enrolled patients. A total of 110 patients with 
primary GIST who were scheduled to undergo radical 
surgery were enrolled. Tumor tissues and matched 
adjacent tissues obtained during surgery were analyzed 
by qRT-PCR to quantify DOG1 and CD117 mRNA 
expression. Serum levels of CRP, IL-6, TNF-a, and SAA 
were also measured, and the correlations between gene 
expression and inflammatory markers were assessed. 
Receiver operating characteristic (ROC) curve analysis 
and the Kaplan-Meier method were then used to evaluate 
the predictive value of gene expression for 1-year all-
cause mortality.
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Introduction

Gastrointestinal stromal tumor (GIST) is the 
most common mesenchymal tumor arising from the 
interstitial cells of Cajal in the gastrointestinal tract. 
Its annual incidence worldwide is approximately 10–
20 per million, and it accounts for 1%–3% of gas-
trointestinal malignancies (1). The biological behav-
ior of GIST is highly heterogeneous, ranging from 
relatively indolent growth to highly aggressive ma-
lignant progression (2). For this reason, identifying 
quantifiable biochemical markers that can improve 
prediction of its biological behavior has remained a 
major concern in laboratory diagnosis and medical 
biochemistry.

CD117 is a type III tyrosine kinase receptor en-
coded by the c-KIT proto-oncogene. Its overall posi-
tive expression rate in GIST can reach 95%, which is 
why it has long been regarded as a first-line laborato-
ry diagnostic marker (3). DOG1 is a calcium-activat-
ed chloride channel protein encoded by the ANO1 
gene (4). It shows better tissue detection specific-
ity and can identify 70%–80% of CD117-negative 
GIST cases, making it an important complementary 
marker in diagnostically difficult cases (5). Even so, 
most previous studies have concentrated mainly on 
the qualitative diagnostic significance of these two 
markers and have largely been confined to a binary 
positive-or-negative interpretation (6, 7). Their ex-
pression levels, especially in relation to the tumor 
biochemical microenvironment, have not been ex-
plored in a sufficiently systematic way.

Inflammation is a key component of the tumor 
microenvironment and plays an important part in tu-
mor initiation and progression. In GIST, oncogenic 

tyrosine kinase signaling drives inflammatory micro-
environment remodeling, and core inflammatory 
cytokines (IL-6, TNF-a) and acute-phase proteins 
(CRP, SAA) are validated as objective indicators re-
flecting GIST-related inflammatory activation (8). 
Serum inflammatory biomarkers such as C-reactive 
protein (CRP) and interleukin-6 (IL-6) can be quan-
tified reliably by routine biochemical testing, and 
they reflect inflammatory activation in both the host 
and the local tumor milieu in an objective manner 
(9–11). Increasing evidence has shown that these 
markers are closely linked to major biochemical 
processes in a range of solid tumors, including cell 
proliferation, invasion, and angiogenesis (12, 13). 
In the field of GIST, however, systematic biochem-
ical studies addressing the relationship between 
these inflammatory markers and the core diagnostic 
markers of the tumor remain limited.

Against this background, the present study fo-
cused on patients with GIST and examined the ex-
pression levels of DOG1 and CD117. Different from 
previous studies that mostly focused on the qualita-
tive diagnostic value of the two markers, this study 
adopted a full-process standardized laboratory test-
ing and quality control system, and simultaneously 
analyzed the association between the quantitative 
transcriptional expression of the two core markers 
and multiple serum inflammatory biomarkers. We 
analyzed their associations with several serum in-
flammatory biomarkers and further characterized 
the inflammatory profiles corresponding to different 
expression gradients. In doing so, we sought to fill 
the gap in research on the relationship between core 
immunobiochemical markers of GIST and systemic 
inflammatory biochemical indicators. These findings 

DOG1 mRNA (2,67±0,69 naspram 1,23±0,37) i ekspre-
siju CD117 mRNA (2,06±0,61 naspram 1,14±0,31) 
(P<0,01). Serumski inflamatorni biomarkeri bili su kon-
stantno vi{i u grupama sa visokom ekspresijom nego u 
grupama sa niskom ekspresijom (P<0,05). Stopa mor-
taliteta od svih uzroka nakon jednogodi{nje operacije bila 
je 20,00%. Povr{ine ispod krive za DOG1 i CD117 u pred-
vi|anju mortaliteta od svih uzroka tokom jednogodi{nje 
operacije bile su 0,7991 i 0,7546, respektivno. Za oba 
markera, stopa ukupnog pre`ivljavanja nakon 1 godine bila 
je zna~ajno ni`a u grupi sa visokom ekspresijom nego u 
grupi sa niskom ekspresijom (P<0,001).
Zaklju~ak:Zaklju~ak: DOG1 i CD117 su bili konstantno poja~ani 
na transkripcionom nivou u tkivima GIST-a. Njihovi nivoi 
ekspresije su bili pozitivno korelirani sa serumskim infla-
matornim biomarkerima merenim standardizovanim labo-
ratorijskim testiranjem, a oba markera su pokazala dobru 
prediktivnu vrednost za kratkoro~nu postoperativnu prog-
nozu kod pacijenata sa GIST-om.

Klju~ne re~i: gastrointestinalni stromalni tumor, DOG1, 
CD117, inflamatorni biomarkeri, kvantitativna lan~ana 
reakcija polimeraze u realnom vremenu, prognoza, labora-
torijska dijagnostika

Results:Results: Compared with matched adjacent normal tissues, 
GIST tissues showed significantly higher DOG1 mRNA 
expression (2.67±0.69 vs 1.23±0.37) and CD117 
mRNA expression (2.06±0.61 vs 1.14±0.31) (P<0.01). 
Serum Inflammatory Biomarkers were consistently higher 
in the high-expression groups than in the low-expression 
groups (P<0.05). The 1-year all-cause mortality rate after 
surgery was 20.00%. The areas under the curve for DOG1 
and CD117 in predicting 1-year all-cause mortality were 
0.7991 and 0.7546, respectively. For both markers, the 
1-year overall survival rate was significantly lower in the 
high-expression group than in the low-expression group 
(P<0.001).
Conclusion:Conclusion: DOG1 and CD117 were consistently up-
regulated at the transcriptional level in GIST tissues. Their 
expression levels were positively correlated with serum 
inflammatory biomarkers measured by standardized 
laboratory testing, and both markers showed good 
predictive value for short-term postoperative prognosis in 
patients with GIST.

Keywords: gastrointestinal stromal tumor, DOG1, CD117, 
inflammatory biomarkers, quantitative real-time polymerase 
chain reaction, prognosis, laboratory diagnostics
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may help refine the laboratory evaluation system for 
GIST, provide a quantitative reference for combined 
assessment using immunohistochemical and serum 
biochemical indicators in risk stratification, and also 
lay a basis for further investigation into the inflam-
mation-related molecular biochemical mechanisms 
involved in GIST development and progression.

Materials and Methods

Study subjects

This study was approved by the Institution-
al Ethics Committee of Northern Jiangsu People’s 
Hospital, and all enrolled patients signed written in-
formed consent before study enrollment. This was 
a single-center prospective observational study. A 
total of 110 consecutive patients with primary gas-
trointestinal stromal tumor (GIST) who were sched-
uled for surgical treatment at our hospital between 
January 2024 and December 2024 were enrolled. 
The inclusion criteria were as follows: primary GIST 
was suspected on preoperative imaging, radical sur-
gical resection was planned, and postoperative his-
topathology confirmed the diagnosis of GIST (14); 
the patient agreed to participate and comply with 
follow-up, and qualified tumor tissue together with 
matched adjacent normal tissue could be obtained 
after resection for nucleic acid extraction and qRT-
PCR testing; fasting peripheral venous blood could 
be collected within 7 days before surgery, with com-
plete laboratory data available; and the clinical re-
cords were complete, allowing full follow-up; all in-
cluded patients underwent preoperative biopsy, with 
100% diagnostic consistency between preoperative 
biopsy and postoperative histopathology. The exclu-
sion criteria were as follows: any antitumor treat-
ment before surgery, including targeted therapy, 
radiotherapy, or chemotherapy; concurrent acute 
or chronic infectious disease, autoimmune disease, 
hematologic disease, or malignant tumors in oth-
er organ systems; severe nucleic acid degradation 
in the specimens that prevented reliable qRT-PCR 
amplification; failure to achieve radical resection as 
confirmed intraoperatively, or postoperative pathol-
ogy indicating a non-primary GIST; refusal to coop-
erate with follow-up or loss to follow-up during the 
study period.

Sample size calculation

Sample size estimation was performed using 
G-Power 3.1 software. The primary endpoint was 
the difference in 1-year survival between patients 
stratified by DOG1 and CD117 expression levels, 
and the Log-rank test was used for between-group 
comparison. The significance level was set at 
a=0.05 (two-sided), and the statistical power at 

1-b=0.85. Based on previous studies of GIST, the 
1-year all-cause mortality rate was assumed to be 
24% in the DOG1 high-expression group and 7% in 
the low-expression group, corresponding to a haz-
ard ratio (HR) of 2.2, as reported in a previous GIST 
prognostic study (15). The minimum required sam-
ple size was therefore estimated to be 103 cases. 
After allowing for a 7% loss-to-follow-up rate, the fi-
nal sample size was set at 110 cases, which satisfied 
the prespecified power requirement.

Collection and preservation of tumor and 
matched adjacent tissues

Resected GIST tissues and matched adjacent 
normal gastrointestinal tissues were collected within 
30 min after removal. The adjacent tissue was taken 
at least 5 cm from the tumor margin, and rapid in-
traoperative pathology confirmed the absence of tu-
mor infiltration. After rinsing with pre-cooled normal 
saline to remove blood and necrotic material, the 
tissues were immediately placed in RNAlater tissue 
preservation solution (Takara, Dalian, China), kept 
at 4 °C overnight, and then transferred to a -80 °C 
ultra-low-temperature freezer until use.

Collection and pretreatment of peripheral 
venous blood samples

Fasting peripheral venous blood was collected 
from all patients in the early morning within 7 days 
before surgery. Samples were placed separately into 
EDTA-K2 anticoagulant vacuum tubes and procoag-
ulant vacuum tubes without anticoagulant. Routine 
blood testing was completed within 2 h after col-
lection of the anticoagulated whole blood. For the 
procoagulant samples, the blood was left at room 
temperature for 30 min to allow complete clotting 
and was then centrifuged at 3000 r/min for 10 min 
at 4 °C using a 5424R high-speed refrigerated cen-
trifuge (Eppendorf, China). The upper serum layer 
was separated, aliquoted, and stored at -80 °C. All 
samples were thawed only once before testing to 
minimize degradation of the target markers caused 
by repeated freeze-thaw cycles.

Detection of target gene mRNA expression 
levels

Approximately 50 mg of frozen tissue was ful-
ly ground into powder in liquid nitrogen, and total 
RNA was extracted using the RNAiso Plus total RNA 
extraction kit (Takara, Dalian, China). The purity 
and concentration of the extracted total RNA were 
detected by a NanoDrop 2000 spectrophotome-
ter (Thermo Fisher Scientific, USA), and only RNA 
samples with an OD260/280 ratio of 1.8–2.1 were 
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included for subsequent experiments. Reverse tran-
scription was then performed with the PrimeScript 
reverse transcription kit (Takara, Dalian, China) to 
synthesize cDNA. The reaction conditions were 37 
°C for 15 min and 85 °C for 5 s to inactivate the 
reverse transcriptase, after which the products were 
stored at -20 °C in the dark. The qRT-PCR was per-
formed in a 20 mL total reaction system, with 2 mL 
cDNA template and 10 mmol/L final primer con-
centration. The amplification protocol was as fol-
lows: pre-denaturation at 95 °C for 30 s, followed 
by 40 cycles of 95 °C for 5 s and 60 °C for 34 s. 
All qRT-PCR reactions were performed on the ABI 
7500 Fast Real-Time PCR System (Applied Biosys-
tems, USA). After amplification, melting curve anal-
ysis was carried out to verify product specificity and 
exclude interference from primer dimers and non-
specific amplification. Only results with a coefficient 
of variation in Ct values of <5% between replicate 
wells were included in the final analysis. Primers for 
DOG1, CD117, and GAPDH were designed with 
Primer Premier 5.0 software and synthesized by San-
gon Biotech (Shanghai) Co., Ltd. (Table I). Relative 
mRNA expression levels of DOG1 and CD117 were 
calculated by the 2-DDCt method, using matched ad-
jacent tissues as the reference.

Laboratory measurement of serum 
inflammatory biomarkers

All measurements were performed in an ISO 
15189-accredited clinical laboratory. Serum con-
centrations of C-reactive protein (CRP), interleu-
kin-6 (IL-6), tumor necrosis factor-a (TNF-a), and 
serum amyloid A (SAA) were measured with a co-
bas e 602 fully automated chemiluminescence im-
munoassay analyzer (Roche Diagnostics, Shanghai, 
China), together with the same batch of original 
reagents, calibrators, and quality-control materials, 
with inter-batch quality control performed for each 
test batch. For each batch, internal quality-control 
materials at both high and low concentration levels 
were included to ensure an intra-assay coefficient of 
variation of <5% and an inter-assay coefficient of 
variation of <8%. Only results obtained when inter-
nal quality control was within the acceptable range 
were entered into the final statistical analysis.

Prognostic assessment

Follow-up started on the day of surgery and 
ended 12 months after the operation. The primary 
endpoint was 1-year all-cause mortality (including all-
cause death occurring within 30 days after surgery 
and during the 12-month follow-up period). The sec-
ondary endpoint was 1-year recurrence-free survival 
(RFS), defined as the time from surgery to the first 
confirmed tumor recurrence/metastasis or all-cause 
death. Patients were followed through regular post-
operative outpatient visits and telephone calls, with 
one follow-up conducted every 3 months. No pa-
tients were lost to follow-up during the study period; 
for any potential lost-to-follow-up cases, the last valid 
follow-up data would be used for survival analysis, 
and sensitivity analysis would be performed to eval-
uate the impact of lost-to-follow-up on the results. 
Receiver operating characteristic (ROC) curves were 
used to determine the optimal cutoff values of DOG1 
and CD117 expression levels for predicting 1-year 
all-cause mortality, with the maximum Youden index 
as the selection criterion for the optimal cutoff value, 
and patients were then divided into high-expression 
and low-expression groups accordingly.

Statistical analysis

All statistical analyses were performed using 
SPSS 26.0. The Shapiro-Wilk test was used to 
assess the normality of continuous variables. 
Measurement data with a normal distribution are 
expressed as⎯x±s. Comparisons between two 
groups were made with the independent-samples 
t test, whereas comparisons between tumor tissues 
and adjacent tissues were performed with the paired 
t test. Pearson correlation analysis or Spearman rank 
correlation analysis was selected for bivariate analysis 
according to the data distribution. ROC curves 
were used to determine the optimal cutoff values 
of gene expression for predicting 1-year all-cause 
mortality, and the area under the curve (AUC) was 
calculated, the best cut-off value was determined by 
the maximum Youden index. Kaplan-Meier analysis 
was applied to generate the 1-year overall survival 
and recurrence-free survival curves, and differences 
between groups were evaluated with the Log-rank 
test. A P value <0.05 was considered statistically 
significant.

Table I Primer sequences used for qRT-PCR analysis of DOG1, CD117, and GAPDH.

F (5’-3’) R (5’-3’) bp

DOG1 TGGATGAGAACCGCAACTAC GATGACGAAGCCGATGAAG 142

CD117 ATGGATTTGCTGGAGAAGGA TCCAAGGCACAGTGGAAGTA 168

GAPDH GAAGGTGAAGGTCGGAGTC GAAGATGGTGATGGGATTTC 226
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Results

Baseline characteristics of the study 
population

All enrolled patients completed the standard-
ized 12-month postoperative follow-up, and no pa-
tient was lost during the study period. Clinical and 
laboratory data were complete in all cases. The me-
dian age of the patients was 61 years (range, 41–77 
years), and 62 were male, accounting for 56.4%. 
The stomach was the most common primary site, 
with 68 cases (61.82%), followed by the small in-

testine with 35 cases (31.82%); the remaining 7 
cases (6.36%) arose in less common locations such 
as the colorectum and esophagus. The mean tumor 
diameter was 5.15±2.18 cm, and patients with a 
mitotic count of <5/50 HPF constituted the largest 
subgroup (52 cases, 47.3%, Table II).

Comparison of DOG1 and CD117 mRNA 
expression levels between tumor tissues and 
matched adjacent tissues

Compared with adjacent tissues, both DOG1 
(2.67±0.69 vs 1.23±0.37; paired t=21.48, 95%CI: 
1.30–1.58, P<0.01) and CD117 (2.06±0.61 vs 
1.14±0.31; paired t=16.75, 95%CI: 0.81–1.03, 
P<0.01) were significantly increased in tumor tis-
sues (Figure 1).

Differences in serum inflammatory biomarker 
levels stratified by DOG1 and CD117 mRNA 
expression

All included serum inflammatory biomarkers 
(CRP, IL-6, TNF-a, and SAA) were significantly 
higher in the DOG1 and CD117 high-expression 
groups than in the corresponding low-expression 
groups (P<0.05). A similar pattern was observed 
again when the analysis was stratified by CD117 
expression, indicating that the expression levels of 
these two core coding genes in GIST were stably 
associated with the degree of systemic inflammatory 
activation in patients (Table III).

Correlations between DOG1 and CD117 
mRNA expression and serum inflammatory 
biomarkers

Pearson correlation analysis was further used 
to quantify the strength of the associations between 

Table II Baseline characteristics of the study population.

Projects n (or⎯x±s) Percentage 
(or min-max)

Age 61.84±8.05 41–77

Sex

Male 62 56.36%

Female 48 43.64%

Primary site of tumor

Stomach 68 61.82%

Small intestine 35 31.82%

Others 7 6.36%

Tumor diameter (cm) 5.15±2.18 0.7–10.1

Mitotic count

<5/50HPF 52 47.27

5–10/50HPF 38 34.55

10/50HPF 20 18.18

Family history of GISTs

Yes 11 10.00

No 99 90.00

Note: This item only includes family history of GIST, not other 
tumor family histories.

Figure 1 Relative mRNA expression of DOG1 and CD117 in GIST tissues and matched adjacent tissues. 

(A) Relative DOG1 mRNA expression in GIST tissues and matched adjacent tissues. (B) Relative CD117 mRNA expression in GIST 
tissues and matched adjacent tissues. **P<0.01.
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gene expression and inflammatory markers. The 
results showed that the relative mRNA expression 
level of DOG1 was positively correlated with all in-
cluded serum inflammatory biomarkers (P<0.05). 
The strongest association was observed with TNF-a, 
with a correlation coefficient of r=0.4819, suggest-

ing that higher DOG1 expression was accompanied 
by a parallel increase in systemic inflammatory re-
sponse. CD117 mRNA expression showed a simi-
lar positive pattern, and the overall association was 
slightly stronger, with correlation coefficients rang-
ing from 0.4208 to 0.4640 (P<0.05, Figure 2).

Figure 2 Correlations between DOG1/CD117 mRNA expression and serum inflammatory biomarkers.  

(A) Correlations between DOG1 mRNA expression and serum CRP, IL-6, TNF- , and SAA levels. (B) Correlations between CD117 
mRNA expression and serum CRP, IL-6, TNF- , and SAA levels. All correlations were statistically significant (P<0.05), with Pearson 
correlation coefficient r values marked in each subplot.

Table III Serum inflammatory biochemical marker levels stratified by DOG1 and CD117 mRNA expression.

Groups n CRP (mg/L) IL-6 (pg/mL) TNF-a (pg/mL) SAA (mg/L)

DOG1 low-expression 
(<2.674) 54 7.79±1.57 8.15±1.92 9.01±2.30 10.61±2.44

DOG1 high-expression 
(2.674) 56 8.57±1.50 9.49±1.48 11.28±2.24 12.43±2.54

t 2.666 4.131 5.267 3.830

P 0.009 <0.001 <0.001 <0.001

CD117 low-expression 
(<2.063) 55 7.67±1.46 8.27±1.65 9.32±2.05 10.77±2.25

CD117 high-expression 
(2.063) 55 8.70±1.54 9.40±1.84 11.01±2.70 12.31±2.80

t 3.610 3.388 3.715 3.203

P <0.001 0.001 <0.001 0.002

Note: Cutoff: Median.
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Predictive performance of DOG1 and CD117 
mRNA expression for 1-year all-cause 
mortality

Follow-up showed that 22 patients died, 
corresponding to an overall mortality rate of 20.00%. 
Compared with survivors, patients who died within 
1 year had higher DOG1 and CD117 mRNA 
expression levels (P<0.05). ROC curve analysis 
indicated that the mRNA expression levels of both 
DOG1 and CD117 had good predictive value for 
1-year all-cause mortality after surgery in patients 
with GIST. DOG1 showed better performance, with 
an area under the curve (AUC) of 0.7991 (95% CI: 
0.6882–0.9099). When the optimal cutoff value 
was set at 3.160, the sensitivity was 72.73% and 
the specificity was 82.95%. The AUC of CD117 was 
0.7546 (95% CI: 0.6529–0.8563, Figure 3).

Association of DOG1 and CD117 mRNA 
expression stratification with 1-year survival 
outcomes

Kaplan-Meier survival analysis based on 
the above cutoff values further confirmed that 
DOG1 and CD117 expression levels were directly 
associated with short-term postoperative survival 
outcomes. The 1-year overall survival rate was lower 
in the DOG1 high-expression group than in the 
low-expression group (c2=34.79, P<0.001). The 
same trend was observed for CD117, with the high-
expression group also showing a lower survival rate 
(c2=25.43, P<0.001, Figure 4).

Discussion

The present study showed that DOG1 and 
CD117 mRNA were characteristically overexpressed 
in GIST tissues and were significantly higher than in 

Figure 3 Comparison of DOG1 and CD117 mRNA expression between surviving and deceased patients and ROC analysis 
for 1-year all-cause mortality.  

(A) Relative DOG1 and CD117 mRNA expression levels in surviving patients and deceased patients. (B) ROC curves of DOG1 and 
CD117 mRNA expression for predicting 1-year all-cause mortality.

Figure 4 Kaplan-Meier survival analysis according to DOG1 and CD117 mRNA expression levels.  

(A) One-year overall survival stratified by DOG1 mRNA expression. (B) One-year overall survival stratified by CD117 mRNA 
expression.
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matched adjacent normal tissues, which is consis-
tent with their known biological roles as GIST-spe-
cific laboratory diagnostic markers. We also found 
that transcriptional upregulation of these two genes 
was stably and moderately positively correlated with 
elevated preoperative serum inflammatory biomark-
ers. In addition, quantitative detection of DOG1 
and CD117 provided moderate predictive value for 
1-year all-cause mortality after surgery in patients 
with GIST, suggesting that these markers may serve 
as useful quantitative references in laboratory-based 
risk assessment for this disease.

We first observed increased DOG1 and CD117 
mRNA expression in GIST tissues. This finding not 
only supports the molecular basis for consider-
ing these two genes as core laboratory diagnostic 
markers of GIST, but also addresses a limitation of 
conventional qualitative immunohistochemistry by 
adding a quantitative transcriptional readout. Most 
earlier studies defined marker expression simply by 
positive or negative immunohistochemical staining 
and paid little attention to continuous quantitative 
variation at the transcriptional level (16, 17). In the 
present study, standardized qRT-PCR allowed more 
precise measurement of marker expression and 
therefore provided more reliable laboratory data for 
the subsequent correlation analyses. A meta-analy-
sis reported that the transcriptional levels of CD117 
and DOG1 in GIST tissues were, on average, more 
than twofold higher than those in normal gastroin-
testinal tissues (18). This is in line with our findings 
and further supports the stability of the laboratory 
testing system used in the present study.

On that basis, we found that the transcriptional 
levels of DOG1 and CD117 were significantly pos-
itively correlated with serum inflammatory markers 
measured under standardized conditions with strict 
quality control. From the perspective of medical bio-
chemistry, this relationship is unlikely to be merely 
a secondary reflection of clinical phenotype; it may 
also involve direct biochemical pathway regulation. 
Sustained activation of the tyrosine kinase receptor 
encoded by CD117 can directly promote the tran-
scription and translation of inflammatory factors 
through the NF-kB signaling pathway, thereby in-
creasing circulating inflammatory protein levels (19). 
The calcium-activated chloride channel encoded by 
DOG1 may, in turn, influence the activation and 
chemotaxis of inflammatory cells by regulating intra-
cellular calcium homeostasis, indirectly amplifying 
the systemic inflammatory response (20). Through-
out the study, all serum marker measurements were 
performed under strict internal quality-control and 
external quality-assessment standards, and the re-
sults were traceable to international reference ma-
terials. This helped minimize laboratory system er-
ror and enhanced the reliability of the correlation 
analysis.

The ROC and survival analyses further showed 
that the quantitative transcriptional levels of DOG1 
and CD117 had moderate predictive value for 1-year 
all-cause mortality after surgery in patients with GIST. 
This finding underscores the practical value of pre-
cise biochemical quantification in laboratory risk 
stratification. Immunohistochemistry is essentially 
qualitative and cannot capture subtle expression dif-
ferences that may be associated with prognosis (21). 
By contrast, qRT-PCR can detect such variation more 
sensitively and may therefore provide a more precise 
quantitative basis for laboratory risk evaluation.

Still, as an observational study centered on 
medical biochemistry and laboratory testing, this 
work has several limitations related to detection 
methods, standardization, and clinical translation. 
First, although the relative qRT-PCR protocol used 
here followed relevant technical standards, it re-
mained a laboratory-developed method. Absolute 
quantification traceable to reference standards was 
not achieved with digital PCR, which limits inter-lab-
oratory comparability and does not fully satisfy the 
requirement for whole-process standardization in 
clinical biochemical testing. Second, only surgically 
resected tissue specimens were analyzed. No non-
invasive strategy based on circulating tumor RNA in 
peripheral blood was explored, so the findings can-
not yet be applied to preoperative noninvasive lab-
oratory assessment. In addition, only a single pre-
operative serum sample was tested. Postoperative 
dynamic changes in inflammatory markers were not 
monitored, which limits the evaluation of their cor-
relation with long-term prognosis, and means the 
value of these biochemical indicators in postopera-
tive surveillance of GIST remains uncertain. Fourth, 
this was a single-center study, which may lead to 
inherent selection bias due to the homogeneity of 
the enrolled population, and the results may not be 
fully generalizable to populations in other regions. 
Finally, important pre-analytical factors in biochem-
ical testing, such as specimen holding time, centrif-
ugation conditions, and the number of freeze-thaw 
cycles, were not systematically evaluated and may 
therefore have introduced potential confounding. At 
the same time, only single-marker association analy-
ses were performed, and no standardized combined 
detection scoring model was established, which lim-
its direct translation into routine clinical laboratory 
practice. Based on the above limitations, future re-
search should be carried out in the following direc-
tions: first, expand multicenter, large-sample cohorts 
to verify the results of this study and reduce selec-
tion bias; second, establish a combined detection 
scoring model of DOG1/CD117 and inflammatory 
biomarkers to improve the predictive efficiency for 
GIST prognosis; third, explore noninvasive detection 
methods based on peripheral blood circulating tu-
mor RNA to expand the clinical application scenari-
os of the markers.
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Conclusion

DOG1 and CD117 were consistently upreg-
ulated at the transcriptional level in primary GIST 
tissues. Their expression levels were significantly 
positively correlated with preoperative serum inflam-
matory biomarkers, and both markers had moder-
ate predictive value for 1-year all-cause mortality 
after surgery in patients with GIST. These findings 
provide precisely quantifiable biochemical indica-
tors for laboratory diagnosis and risk stratification of 
GIST, and they also supply reliable clinical laboratory 
data for research on the biochemical links between 
GIST driver genes and the inflammatory microen-
vironment. Further studies are needed to optimize 
detection methods, improve the standardization sys-
tem, and expand multicenter validation cohorts, so 
that the clinical applicability of these assays can be 
strengthened further.
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