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Expression and clinical significance of long non-coding RNA XIST in tissue and plasma of gastric cancer
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Department of Gastrointestinal Surgery, Changhai Hospital, Second Military Medical University, Shanghai 200433, China

[Abstract] Objective To investigate the expression levels of long non-coding RNA XIST (IncRNA-XIST) in
cancer tissues and plasma of gastric cancer patients and its clinical significance. Methods Resected tumor tissues and
adjacent non-tumor tissues of 40 patients with gastric cancer in Changhai Hospital of Second Military Medical University
were collected from Feb. to Jul. 2017; the plasma samples were collected from 90 patients with gastric cancer and 90
healthy volunteers. The expression level of IncRNA-XIST in the above samples was detected by real-time quantitative
PCR (gqPCR). The relationship between the expression level of IncRNA-XIST and the clinicopathological parameters
related to gastric cancer (age, gender, TNM stage, tumor maximum diameter, lymph node metastasis, differentiation,
and Ki-67 positive rate) were analyzed by nonparametric test. The efficacy of plasma IncRNA-XIST in the diagnosis of
gastric cancer was evaluated by plotting the receiver operating characteristic (ROC) curve. Results The expression of
IncRNA-XIST in tumor tissues was significantly increased compared with adjacent non-tumor tissues (0. 150[ 0. 094,
0.247] vs 0. 085[0. 041, 0. 193], P<C0.05), and the IncRNA-XIST expression in plasma in the gastric cancer group was
significantly higher than that in the healthy group (0. 189[ 0. 119, 0. 256 ] vs 0. 144[ 0. 095, 0. 180 ], P<C0. 05). The
expression levels of IncRNA-XIST in plasma and cancer tissues of gastric cancer patients were related to TNM staging,
lymph node metastasis and differentiation (cancer tissues: Z=3. 147, 2. 729 and 2. 393; plasma: Z=2. 769, 2. 431 and
2. 1445 all P<C0. 05). Area under ROC curve (AUC) performed by plasmatic IncRNA-XIST for gastric cancer was
0. 753 (95%CI 0. 681-0. 825, P<C0. 001) ; when the cut-off value was 0. 197, the sensitivity was 51. 1% and the specificity
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was 95. 6%. The AUC of diagnosing gastric cancer in TNM [ -[[ was 0. 694(95%CI 0. 592-0. 796, P<<0.01), with a

sensitivity of 38. 5% a the specificity of 95. 6%. All values in above two cases were higher than those of carcino-

embryonic antigen (CEA), carbohydrate antigen (CA) 19-9, CA72-4 alone or combined detection. Conclusion The

expression levels of IncRNA-XIST are increased in cancer tissues and plasma of gastric cancer patients, which may be a

potential tumor marker for diagnosing gastric cancer.

[Key words | long non-coding RNAs; IncRNA-XIST; stomach neoplasms; plasma; tissues
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Fig 1 Expression levels of IncRNA-XIST in tissues and
plasma of gastric carcinoma patients
Real-time quantitative PCR results. A: Relative expression of IncRNA-
XIST in gastric cancer tissues and adjacent non-tumor tissues (7= 40,
*P< 0. 05); B: Relative expression of plasmatic IncRNA-XIST of
patients with gastric cancer and healthy volunteers (=90, * * P<C
0.01). IncRNA-XIST: Long noncoding RNA XIST; GAPDH:

Glyceraldehyde-3-phosphate dehydrogenase
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Tab 1 Correlation between levels of cancer tissues IncRNA-XIST and clinicopathological features in gastric cancer patients

Median(lower quartile, upper quartile) , N=40

Factor n IncRNA-XIST (2724Ct) Z value P value
Gender 1. 042 0. 306
Male 34 1. 648(0. 896,5. 135)
Female 6 1. 298(0. 451,2. 484)
Age (year) 1.778 0.075
<60 17 1. 217(0. 606,3. 711)
=60 23 2.040(0. 918,6. 748)
TNM stage 3. 147 0. 001
I-1 16 0. 900(0. 465,1. 496)
[Ir-1v 24 3. 686(1.350,5. 220)
Tumor maximum diameter d/cm 1. 091 0. 284
<5 29 1. 400(0. 860,4. 960)
=5 11 2.040(1. 246,7.167)
Lymphatic metastasis 2.729 0. 006
No 13 0.916(0. 364,1. 620)
Yes 27 2.472(1. 217,5. 249)
Tumor differentiation 2.393 0.016
Poor 22 2.720(1. 239,6. 850)
Moderate and well 18 1. 057(0. 566,3. 655)
Ki-67 1.612 0.111
<60% 21 1. 246(0. 712,4. 578)
=>60% 19 2.472(1. 196,5. 508)
27840 = = (ACH—ACD) , ACtl = CllncR\'AfXIS’l‘ in gastric cancer tissue ClGAPDlI in gastric cancer tissue 3 ACt2 = CllncR.\/\leS’l‘ in paracancerous tissue

CtGAPDH in paracancerous tissue. INCRNA-XIST; Long non-coding RNA XIST; GAPDH: Glyceraldehyde-3-phosphate dehydrogenase

®2 BEEEMDRF ncRNA-XIST K E5ifKFEFFER X R
Tab 2 Correlation between levels of plasma IncRNA-XIST and clinicopathological features in gastric cancer patients

Median(lower quartile, upper quartile), N=90

Factor n IncRNA-XIST (274¢) Z value P value
Gender 1. 033 0. 302
Male 64 0.186(0.116,0. 241)
Female 26 0.219¢0. 128,0. 392)
Age (year) 0. 549 0.913
<60 24 0. 187(0. 107,0. 294)
=60 66 0. 188(0. 120,0. 254)
TNM stage 2.769 0. 006
I-1 39 0. 145¢0. 112,0. 203)
[I-1v o1 0.225(0. 144,0. 346)
Tumor maximum diameter d/cm 1. 153 0. 249
<5 65 0.181(0.122,0. 245)
>5 25 0.212(0.109,0. 561)
Lymphatic metastasis 2.431 0.015
No 30 0. 141¢0. 107,0. 203)
Yes 60 0.216(0. 144,0. 305)
Tumor differentiation 2. 144 0.032
Poor 50 0.222(0. 141,0. 345)
Moderate and well 40 0.172(0.112,0. 221)
Ki-67 2. 175 0. 191
<60% 43 0.124(0. 102,0. 358)
>60% 47 0. 196(0. 145,0. 250)

2780 = 270D | Ctl = ClineRNAXIST in plasma s Ct2 = CtGAPDH in plasma.  INCRNA-XIST: Long non-coding RNA XIST; GAPDH.

Glyceraldehyde-3-phosphate dehydrogenase
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Fig 2 ROC analysis of plasma IncRNA-XIST and commonly-used tumor markers for diagnosing gastric cancer

A: ROC analysis of IncRNA-XIST, CEA, CA19-9 and CA72-4; B: ROC analysis of combined detection of CEA, CA19-9 and CA72-4. IncRNA-XIST;

Long non-coding RNA XIST; ROC: Receiver operating characteristic; CEA: Carcino-embryonic antigen; CA: Carbohydrate antigen

&3 IMi%F IncRNA-XIST 7 B2 S B P HIRLBE S A
Tab 3 Efficacy analysis of plasma IncRNA-XIST in diagnosis of gastric cancer

Gastric cancer TNM [ -]] stage gastric cancer
Marker
AUC Sensitivity (%) Specificity (%) AUC Sensitivity( %) Specificity (%)
LncRNA-XIST 0. 753 51,1 95.6 0. 694 38.5 95. 6
CEA 0.611 25.6 96. 7 0.573 17.9 96. 7
CA72-4 0. 567 20.0 88.9 0. 531 12. 8 88.9
CA19-9 0. 606 34.4 92.2 0. 554 23.7 92.2
CA72-44+CA19-9 0. 628 42,2 82.2 0. 552 28.2 82.2
CEA+CA72-4 0. 639 36. 6 91.1 0. 597 28.2 91.1
CEA+CA19-9 0. 644 44, 4 84.4 0. 602 35.9 84.4
CEA-+CA72-4+CA19-9 0. 661 51.1 80. 0 0. 605 41.0 80. 0

IncRNA-XIST: Long non-coding RNA XIST; AUC: Area under curve; CEA; Carcino-embryonic antigen; CA: Carbohydrate antigen
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Fig 3 ROC analysis of plasmatic IncRNA-XIST and commonly-used tumor markers for diagnosing

TNM [ -1 stage gastric cancer
A: ROC analysis of IncRNA-XIST, CEA, CA19-9 and CA72-4; B: ROC analysis of combined detection of CEA, CA19-9 and CA72-4. IncRNA-XIST;

Long non-coding RNA XIST; ROC: Receiver operating characteristic; CEA: Carcino-embryonic antigen; CA: Carbohydrate antigen
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