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2P B 2 B B B B e A 22 40 RE, IR VM)
ST NREEBE 2R, IZR T

Woks H . 20244F4H 290 FAHER: 202445 H21H: KA H: 20244F5H29H

R

BH: BEBEEARIRMERATERE LB EME, REBERATEZE. £70E, FRFMST
HEAUREREEHZHEER, RERFEBEETE, EKERY, £BHilERBAERKIE. Hik:
ERBFAF, AT 4 3 5038 FE T 2 LncRNAsREZHE, BIERIE S EE S BRI
% H B R 2= R RIEHILncRNA, J8idLncRNAK: F (Agilent-045997 Arraystar human LncRNA mi-
croarray V3)Xt5%] IE 5 i ¢H 2R K 581 B R H 4 F LncRNAK £ R RE BTN, ERERRER
EEMLncRNA, BEjE, ROIFHTHE R EER AR (RT-PCR)BIAR X 6365 B & =R EFIRIAE
DUATREI , SRS B RE IR R ERE R TSR R . &5 : BT RESPr, RATKILncRNA-TSIX
REFE P REZERREZENLncRNA. RT-PCRE BRIV FEH LncRNA-TSIXI R XBRERAHA L
EZTH, BEARZABRFEHARFREEZE TH, EREFLRITER (P <0.01). ERIFEAEHE
44 & 7R LncRNA-TSIX 55 BB BB A 72 B (WHO 23 ) B I AE L . 74T B/RLncRNA-TSIXFME R L
REBEFRKLKANBETEEZE. &t BRFEHLRHLncRNA-TSIXKRIE 5 R TS KB R LG Z MK,
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Abstract

Objective: Glioma is the most common malignant tumor in the human central nervous system. Gli-
oma patients have poor prognosis and short survival. Searching for new diagnostic and therapeutic
targets to improve the early diagnosis and treatment rate of glioma, improve the prognosis of
glioma patients, and extend their survival time is an urgent clinical problem to be solved. Methods:
In this study, we downloaded the expression profiles of LncRNAs from the glioma genome atlas
database. Differentially expressed LncRNAs in glioma were screened using R language gene chip
analysis technology. An LncRNA microarray (Agilent-045997 Arraystar human LncRNA microar-
ray V3) was used to detect the differential expression of LncRNAs in 5 normal brain tissues and 5
glioma tissues, and the most significantly differentially expressed LncRNA was selected. Subse-
quently, we used reverse transcription quantitative polymerase chain reaction (RT-PCR) technol-
ogy to detect the expression of the differentially expressed gene in 63 patients and analyze its re-
lationship with the clinicopathological characteristics and prognosis of glioma. Results: Through
cluster analysis, we found that LncRNA-TSIX was the most significantly differentially expressed
LncRNA in glioma. RT-PCR results showed that the expression of LncRNA-TSIX in glioma was sig-
nificantly downregulated compared with normal tissues, and its expression gradually decreased
in different grades of glioma tissues, with statistically significant differences (P < 0.01). Clinical
feature correlation analysis showed that LncRNA-TSIX was closely related to the malignancy of
glioma (WHO grade). Survival analysis showed that patients with low expression or absence of
LncRNA-TSIX had worse prognosis. Conclusion: The expression of LncRNA-TSIX in glioma tissues is
closely related to the progression and prognosis of glioma, and is expected to become a key mole-
cule in assisting the diagnosis, treatment, and prognosis of glioma.
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1. 518

JR 596 (Glioma) & N AR #H48 JR Ge h fi o ML AR IRE , S R BB T A v o AR I B TR ZH 2
RPN AR R, WHO K HRI 3 1~V Z[1]. BARITHE R TR 1297 g A 1 24 s, =
HI T IR BUR AR AT R B TR 32, I el B ZUR AR, W RIEIER N, Bk
G T FARVIBRMALLE, EESETIZWAE 2 SREE IR R IR[2]. RIS HLVE R S UL
7R N SRR S, Herb AR AE I Tl A 29 13.3 48, i ot e AR A7 R A £ 10.4 48 JCH MR
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Jii BE4H M98 (Glioblastoma, WHO IV 21) 3%, HoF3A I AE K2 15 N H 3] Bk, H0EIFHRESK
JIRE A R SR AR SR IR K 23 B, SR DIVR 7 IR BUIR K 20297 #E

KA 405 RNA (Long non-coding RNA, LncRNA) & — K FE It 200 MZFH R H A TEE A 5 S
T D) RET VR PERE AR, TER M B AL KT LR i S 5 KPS R R IR I, S 5N £2
A i, 5K Z MR IR LR FE B VIR [4]. ARTFUIRE, LncRNA W] DU i 2 8 AH ¢
R Rk RS R A S B, R AR R TR T P 1 22 ol P R 1 R AR R R AR R R AR A A e
A 5 e il e 6 R AH B S AR 1 (metastasis-associated lung adenocarcinoma transcript 1, MALAT-1).
KT BRI VE ENF 3L R 19 % 5% [K] -7~ (Familial molecular maternal imprinted genes and transcription factors,
H19). Hox ¥ 3¢/ X RNA (Hox transcript antisense RNA, HOTAIR) UL & #% & 42 ¥4 3% 44 1 (nuclear enriched
abundant transcript 1, NEATL)7E 58 Hrod 2k, @ik A [R)e 24 2 520 o 8 40 M S B AN 7% 5 T A s
R R F L FE 3 (maternally expressed gene 3, MEG3). K&y St 5t A 5 (growthar-
rest-specific transcript 5, GAS5)%, FEM IR PN FIE TR, AT 75 540 B A S 450, ol P g & 3 4
184 i fir 88 4 M R T2 [5] [6] -

H i a 1R 2 5 U8 k2B KBSV IS 1) LneRNA 2 F iR AW R B, AHF I B 78 i@ JE R A
ARG % BB R FURE AR 5¢ LneRNA 43, DUHS BT IS T8, RSB R sa 2, Bes i
BEWE, CRKAEFY, NUJERITUR ST & IUE R 8 .

2. ZINEH*E
2.1, — AR

PANFTA T 2015 45 1 H %2 2018 4 12 H [ 7EVE N B2 7 B bt 2= Be i 22 SR T R S5 8 VI BR AR 1) 63 451]
B, H B3040, ik 334 AR T 31~80 B 0Al, <55 % 22 4, >55 % 414, MURE
£ <5cm & 3741, MUEEA >5cm & 26 1 Mgk AL, At 15 4, Tt 25 4, w17 4, H
HEBAL 6 ; 1~IV R TR AL bR A2 ) 10 21, 18, 14 . S eHL 10 455 T i 4 i, 55 5 o LT B
I SV E N IE R XT R . B B TR 528, RATs kB2 by, B JCH AR MR B o

WCHETF AR DB s 98 2 1, T8 3 A8 28 R RV ORAT « BT T AR AR 357 b R e 7 67 0 L B2 55 4% IR 2007
- WHO T RX 1 22 2 e e 53 AR AE AT VR4S 73 2

KM TGV B 5 B B B R B A B L s, B b A SO 4 1) LA A 3 B 5K ) S 15 ) 7

2.2, FERFIFEF

TaKaRaMiniBEST Universal RNA Extraction Kit (Takara, H7<). PrimeScript™ RT reagent Kit with
gDNA Eraser (Perfect Real Time) (Takara, 7). TB Green® Premix Ex Tagq™ Il (Tli RNaseH Plus) (Takara,
H A).CFX96 Real-Time PCR Detection System (BIO-RAD, 3 [#]) . Agilent-045997 Arraystar human LncRNA
microarray V3.

2.3. ™F9#T LncRNA FRiX

18] Agilent-045997 Arraystar human LncRNA microarray V3 237 5 i 2 R bk A & 5 451 1E %5 i 20 27
FRAH ) LncRNA RIS BL. 0 R 3 45 5 F DNAstar 0 (Lasergene)ifb 17, 7 57 3 IR ) i i B &
B R BAE T, GO ThEe R Hrisid DAVID L TRZEAT

2.4. SERIZELEE PCR AT RIRA K FMLE LM E S RAL P LncRNA-TSIX MRk
S 55 PCR BT 8 IR s L4 LRI E 3041 U1 LncRNACTSIX ik, 253
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T B 40 mg fF R 42K, 1 1B TaKaRaMiniBEST i F RNA $2 B 7 & #4781t B B B RNA, 7 NanoDrop
1000 5 RNA I B K 45 , AW B LEAB A260/A280 1 A260/A230 #5E 2.0 9k FI i PrimeScript™ RT
TG ST 10 ul 1R RFEAT 2 FR ALK ZH DNA B, 28 )5 R A TB Green qPCR %07 20 ul 44 2 56 i [ i
SRR, JREEF A 37°C 15 min, 85°C 5sec, 4°C. % TB Green® Premix Ex Taq™ I 371 & &7 25
uL [z JBifA R {E CFX96 Real-Time PCR Detection System 5% Real Time PCR b, & M A3 & 3 4T
1THE, ¥ 8451F: Hold stage 4 95°C 30 s; Cycling stage ¥ 95°C 55, 60°C 30's, 40 MiE¥; Melt stage
9 95°C 10s, 65°C 5's, 95C 5 s. UL GAPDH fEANNZ, ATHSI#IF4]: RNA-TSIX LiE514):
5’-CTCTAAGCCAGACCAATGAGCAA-3’, Fiif5]4): 5-GAATCCCCCAAATCACTTCCTCA-3’; GAPDH
51 5'-CAGGAGGCATTGCTGATGAT-3’, Tif5|#): 5-GAAGGCTGGGGCTCATTT-3’, 1T 3
Y ST S5 . LneRNA-TSIX fAIXT ik B LA 2 — AACt (AACt = (Ct iR 4HIEK] — CtGAPDH) — (Ct X &4
FEK — CtGAPDH)) %, LA Ar#dil o HRIE &= w1k,
2.5. BEiS

X} 63 1] 5 R HL A [ 12 2 A ) 77 AT R Vs BT N A HE— RSO0 IR RREIR AR R
T VR BT A 1) A9 B AS 3, SR IRBEDT I IA] Y 2019 4E 9 H 1 H, fWik R AT T 7 RIEEA — 2 HHR IR
IR IR SR AR T ) R, BRI T 38 A A A H B A S BEBE U BRI A1), S BITWCER I A AE BRI
TG0, BRPT LneRNA-TSIX [ 72 5 PR IA 55 5 89 s A3 BRARFAIE A T 1) 5K R o

26. GHFERE

I FH GraphPad Prism 5.01 4t it #Fx B EAT Ge vt 0 # . RT-PCR I #5444/ L. Mean + SEM £,
2L i) L A5 SR Y R ST A A EBE X t R o 8 o ? BB 5 1 LncRNA (11335 7K 1 5 Ji 83 s PR AIE (1R AR S
K H Kaplan-Meier 73 #7172:7) T LncRNA-TSIX (318 5 B AEAFR A X TSR R . BLP < 0.05 NZER
EE NS -9'8

3. &R
3.1. BHE ST LncRNA FRix

FATEL LncRNA i A (Agilent-045997 Arraystar human LncRNA microarray V3) 7341 5 451 1E & i 2 23
K 5 IR TR 40 LncRNA F 2 53 234450 . LA Fold change Z&%F i KT 4 % P < 0.05 1 i ik 46 147
W2 FEIKN LncRNA, T RENH, ZRRIAFEEMN LneRNA W& 1@)M & 1(b)fix. Hh
LncRNA-TSIX %57 &AW i .

3.2. LncRNA-TSIX AR HE REALAME SMARPHREE

I~IV 2% i S g8 4L 23 % E H s 4430 LneRNA-TSIX (IR X #5543 78 0.3686 + 0.0465. 0.1530 +
0.0185. 0.0547 +0.0099. 0.0060 + 0.0014. 1.0000 + 0.0264 (/4] 2); LncRNA-TSIX 7£ % 2% 7 Ji J8g 4 43 4%
IEACPEIE I ZL B FEAK, ZEREAG R (P < 0.01);  FLEAS[FIZ5 B 598 4 23 R 0A B id 4
i, ZREASERE (P <0.01),

3.3. LncRNA-TSIX BI3RI& 5 B BRI AR HFHIERIHE X 1 534

PL LncRNA-TSIX A5t 1A & 1 47 $10(0.0813) K 63 1l i i e 20 2% o My i R IB L AVIR R IE 4L . AT
45 B8R LneRNA-TSIX 354 B 5 858 41 2V WHO 73 2% & B Z A 55 (P < 0.0001), 5 H 3 (1t )  AE 4
I Je K /IR ek e 355 B0 24 0 B AR SR 1 (5 1) e
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Figure 1. Glioma tissue microarray analysis. (a) Microarray analysis of differentially expressed LncRNA in glioma speci-
mens and normal brain tissue specimens. Red represents up-regulated genes, and green expresses down-regulated genes. (b)
Volcano map of microarray analysis, |Fold change| > 4 and P < 0.05

E 1 ERBARTHRD . () Sh MR RBIRARIEERELRAFERRTIE LncRNA AE, TEREKLDAR
H, FEFRETEAER. (b) SHSHTAWLE, |Fold change| >4 B P <0.05
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Figure 2. Relative expression of LncRNA-TSIX in tissue specimens. Comparison of LncRNA-TSIX expression in glioma
and normal brain tissues of each grade (Compared to normal brain tissue, aP, bP, cP, dP < 0.01); The expression level of
LncRNA-TSIX in grade IV glioma tissue was significantly lower than that in grade Il glioma tissue (P < 0.01); The expres-
sion level of LncRNA-TSIX in grade Il glioma tissues was significantly lower than that in grade Il glioma tissues (P < 0.01);
The expression level of LncRNA-TSIX in grade I1. glioma tissues was significantly lower than that in grade I. glioma tissues
(P <0.01)

[ 2. LncRNA-TSIX ZEZ AR RAPRENRIEE . SRHIRFBEASEERALRF LncRNA-TSIX RIAMELR (S
FERALHLL, aPy bP. cP. dP 1 <0.01); LncRNA-TSIX 7E IV RERRIELA LA TIEK T 11| B RIEHELAE
PE{IE(P < 0.01); LncRNA-TSIX 7 NI RAEXFIBLALRFRIXK TR 1| KBS FRIELH LA R FEAR(P < 0.01); LncRNA-TSIX 7£
11 BB FRIBLR A RIKIK TR | B FiB LA 4R AR R (P < 0.01)
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Table 1. Relationship between LncRNA-TSIX expression and clinical features of glioma
F 1. LncRNA-TSIX H)5RIA 5 B R IR R AFAER X

LncRNA TSIX Fik

Il PRAFFAE 1% BN . P! PH
SESuyil RRIEA
B 63 31 32
e
Ttk 30 16 14 0.3903 0.5321
Ltk 33 15 18
G
<55 22 12 10 0.3856 0.5346
>55 41 19 22
LB DNAN
<5 37 21 16 2.0450 0.1527
>5 26 10 16
o8 A AT
it 15 6 9
T 25 14 11 1.6700 0.6436
it 17 9 8
HoAth AL 6 2 4
WHO 43 %%
R 1~11 31 26 5 29.34 <0.0001
=g =1V 32 5 27

3.4. EF LncRNA-TSIX FRIARR BB EE Kaplan-Meier 434

BE VAR (1700 d), Z807ik J5 63 49 3 R LIS B 1] 38 754 2 At HLEA 58 BBl U7 B2 R ], P ik
IR (1 1 )9t 23 1], o LncRNA-TSIX RFRIALL 5 6], 3 BIBET:, maRiAdl 18 5], 4 I3k
T2 WA R (S IV 229541 15 51, Horh LncRNA-TSIX RFEIELL 11 61, 7 BIBET:, mRIA4 4 41,
2 BIFET: . HRHE RT-PCR 4558, £ Kaplan-Meier 7345 R o fERBUE EEH, LncRNA-TSIX 3Rk
SRR B A NG EDIMOE, ZREAG R (P <0.01); (EMEHIRFRE +, LncRNA-TSIX 1%
k5 REWEEVIME, 2R AESI#E (P <0.05), MERMEHRFERT, LncRNA-TSIX [(£iES
B TS S EASEMEP > 0.05) (8] 3). MRFIA A4 17 2 (37.50%) 1K T 2k 41.(72.73%) (P < 0.05);
AR L R AE I ] (556 + 73 d)fK T 52815 41(834 + 103 d) (t = 2.046, P < 0.05) (4] 4). A M Bom
LncRNA-TSIX (I 1k Bl ik Bl 2k 1) 25 35 Tl fis o 72

4. g

Pz F R S DL rH KR 28 R G BRE ,  15 J AJB e P ORI 1 60%. B IR ARG 1 SR VAT T I
RERBEATOT, 008 M (TMZ) SIS T 7], LR i e /o, W EIE2RE, R IGIE F
WAL, T K2 MR R R S BRI, BUE %R R USRS, AR, IDH B R
T IDH S5 00 i 8 £ 12 WTE 0 T ST AE S 42 0N 62 BRI 44 %, TTTIAYT JE B b A= A7 B 1] 49 3 15
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Figure 3. Kaplan-Meier survival curve in glioma patients based on LncRNA-TSIX expression. (a) The expression of
LncRNA-TSIX and the overall survival rate of glioma patients; (b) The expression of LncRNA-TSIX and the survival rate of
patients in low-grade glioma; (c) The expression of LncRNA-TSIX and the survival rate of patients in high-grade glioma

[ 3. EF LncRNA-TSIX FRiLMIERIBEE Kaplan-Meier £ 77804k, (a) LncRNA-TSIX BRIATER AR REEEHN
BAEEREE; (b) EREMNEKEREF, LncRNA-TSIX MRIEBEAMBENERE; () ESRIRRES,
LncRNA-TSIX BRI ERMEBEEREFER
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| JEREE
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Figure 4. The relationship between the expression of LncRNA-TSIX and the survival rate and survival time of glioma pa-
tients

[E 4. LncRNA-TSIX FRIXBASERREEEEEEREEREHNXR

ASAA3LANH 8] BRI RFHLEIMANTE 2, EOEMIRERY, T2 RS TR RE R TR R
AR BRI, BRE SRR R AR I AR R IR 0 70 B, F-4R 5 Z ARG 2 T AR E IR B
LncRNA 1ENWNIEMEEFA, S5 NENZHMADFERE, 5 ANBZ R0 IR A KR IR,
WAk, WEFER B LncRNA [ 55 I8 A1 5 48 IR IR AE N 1 2 P o 4u i 8 8 . oA es, Jf
ELTE RGN e AR 28 AN R b R ¥ A EEEEAEI[9]. 40 LncRNA-SNHG12 7 R 4 im ik, TEmidh
ST H . LncRNA-SNHG12 ik B 1) 5 B A fF 3K, H N LncRNA-SNHG12 (158, 1]
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B AT J2 SR TR A B ) B4 0 . 1R 28 DA R GE B BE F1[10]; LncRNA-ANRIL 75 Ji 58 4143 b 38 B i R Ik
LncRNA-ANRIL ik 58 7 2 2 IEMOG, HmRIAHR B R HilE A R[11]; Lnc001089 Efik
JRRHAPRE T, BSWEARRE R, Lnc001089 i Fik SELN /e AN TE . TR AR 2268
TFE[12].

LncRNA-TSIX f#ILA LncRNA-XIST (1) CEEFBEARATHIAES, FAET X Gt fk i o (X
chromosome inactivation center, XIC)H ] XIST £:F A E i, LFEZ5 X Gtk BRI FE[13].
AWFFRILME LncRNA-TSIX 7E X 3 FF 40 o 180 00 e i B o A B T T s T
R BURE AR S, AN LT LneRNA-TSIX 8R4y HCC 2 Wi 5 AE b E4[14]: Wang [15]
SR I LneRNA-TSIX e B LA47H| HCC 4S5 1= 2%, (it HCC 2 o, HHLHI 7T 25 LncRNA
TSIX f 77 miR-548-a-3p A . 1Ml LNCRNA-TSIX £E 5 J5i J8 7 T i J6 AH S HIF e 4Rl

FEARW T, FRATKI TR LneRNA-TSIX [{FRIEBRIEH AL EE TIE, HAEARZRR
AR FKIERIZ Y N 7E Shen ZE[16]HIAF 7T 7, LncRNA-TSIX  7£ [ IR 412U 41 i b 5 2% 34 ; Habieb
A [L3](RIF 783 B 5 A BRI 1 T4 5 3 A L, P00 e 265 177 HH LncRNA-TSIX Rk /K7 B S 36
A VA F g A8 LneRNA-TSIX fE(ERIAZE R, TR A] R A HE B0 B PR PR SR A [R] 1) AR ) 2
heg.

PTATEIL, LncRNA-TSIX MRIAEERTHEAHL WHO 732 2 REM I, SEBEIIMEN. ik,
AL E . RN TE R AR M. LncRNA-TSIX HRFEIA B ik e i S A AR A%, AETE 1% .
Yang SF[1717E 51 8 R S B AH ¢ RNA B, X 22 538148 LneRNA-TSIX T A A7E R S0 #ir, S5 Rt i
78 TSIX 5w B AR A7 1) 2T B A . ARAEIRATRIWE 45 R, BATIAN LncRNA-TSIX 7E&Z
JRJRE AT R A HE A A B DR AR, AR S R R R R B R A OG5 R TS DA G
LNcRNA-TSIX fik 1 sl ik §h 2 1T R85 i SR8 11 A2 R A 0%, T RE & 5 B0 Ul R JSURe S8 3 2R A7 101
T A R ) B S R

KT — LR BRIE, AW IR IRE IR AT T W4T, R0 T RFUE S LneRNA-TSIX (1)
ZRFIL, LSRR BB H LncRNA-TSIX K EARVE FHLH] K& A5 5@ 5% .

5. &g
AT LncRNA-TSIX HERBCHKTIE L. UG PAS IHT 2 Fhicd), HZ2 0] DUSCR IR 8
TR T HE A
E&WMAE
INRABEZ DARE R REIHR, W EH, H45(2019WS323).
SE MK
[ (HEAREERGR TR IZEAGRIT ) mEH. P EPME RS EE 5 6 T R (2015) [J].

gLk, 2016(7): 485-509. https://doi.org/10.3760/cma.j.issn.0376-2491.2016.07.003

[2] Alfonso, J.C.L, Talkenberger, K., Seifert, M., et al. (2017) The Biology and Mathematical Modelling of Glioma Inva-
sion: A Review. Journal of the Royal Society, Interface, 14, 20170490. https://doi.org/10.1098/rsif.2017.0490

[3] Wen, P.Y. (2016) Neuro-Oncology in 2015: Progress in Glioma Diagnosis, Classification and Treatment. Nature Re-
views Neurology, 12, 69-70. https://doi.org/10.1038/nrneurol.2015.242
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