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[Abstract] Objective To explore the potential effect of long non - coding RNA APTR gene
amplification on glioma cell proliferation and invasion and glioma patients” prognosis. Methods
Quantitative real - time polymerase chain reaction (qRT - PCR) was used to analyze the APTR gene
amplification and expression condition of 30 cases of World Health Organization (WHO) grade I -1V
glioma patients from Tianjin Medical University General Hospital, and the APTR amplification and
expression in 1119 cases of glioma patients from The Cancer Genome Atlas (TCGA) database. The
correlation of APTR amplification rate with glioma grade, APTR LncRNA level and patients” prognosis was
accessed. The effects of APTR gene on proliferation and invasion in U251 glioma cells were further
confirmed by methyl thiazolyl tetrazolium (MTT) assay and Transwell assay. Results The APTR
amplification rate was positively correlated with glioma grade, the results were significant (x°=53.901, P =
0.000; x* = 267.832, P =0.000; x° = 118.412, P = 0.000). APTR amplification rate was also positively
correlated with APTR LncRNA level (patients from our hospital: r.=0.917, P = 0.000; patients from TCGA:
r. = 0.591, P = 0.000). Univariate and multivariate stepwise Cox regression results showed APTR
amplification and LncRNA level were independent predictors of poorer prognosis of glioma patients (all P <
0.05). Knocking down APTR gene in glioma cells could inhibit cell proliferation and invasion.
Conclusions APTR amplification and induced APTR LncRNA over - expression are novel independent

glioma prognosis biomarkers, which could provide valuable information for grading and prognosis evaluation
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of glioma patients, and could also become key factor to promote glioma cell proliferation and invasion.
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Table 1. The clinical data of 30 cases of glioma patients from our hospital and 1119 cases of glioma patients from

TCGA database

A N ok B TCGA Bdi i 1 i ¥
WHOT (N=10) WHOI(N=10) WHOIV(N=10) WHO Il (N=225) WHOTI(N=270) WHOIV(N=624)
PERN [ (%) ]
Ik 5(5/10) 5(5/10) 5( 5/10) 138(61.33) 152(56.30) 356(57.05)
otk 5(5/10) 5(5/10) 5( 5/10) 87(38.67) 118(43.70) 268(42.95)
ARy (R +s,4F)  43.23+11.88 47.27 +13.88 56.47 +12.43 39.58 +12.47 45.66+10.27 58.14+8.77
Jifo g 5457 L4511 ( 9%) ]
it 8(8/10) 7(7/10) 5( 5/10) 126(56.00) 148(54.81) 321(51.44)
Eills 1(1/10) 1(1/10) 4( 4/10) 72(32.00) 87(32.22) 199(31.89)
I3t 1(1/10) 1(1/10) 1C 1/10) 24(10.67) 25( 9.26) 41( 6.57)
e 0(0/10) 1(1/10) 0( 0/10) 2( 0.89) 7( 2.59) 29( 4.65)
SRR 0(0/10) 0(0/10) 0( 0/10) 0( 0.00) 0( 0.00) 0( 0.00)
BrIX 0(0/10) 0(0/10) 0( 0/10) 0( 0.00) 1( 0.37) 11( 1.76)
T figg 0(0/10) 0(0/10) 0( 0/10) 0( 0.00) 0( 0.00) 6( 0.96)
AN 0(0/10) 0(0/10) 0 0/10) 1( 0.44) 1( 0.37) 12( 1.92)
5= E 0(0/10) 0(0/10) 0( 0/10) 0( 0.00) 1( 0.37) 5( 0.80)
IDH KR [ 1(%) ]
FRAETY 9(9/10) 8(8/10) 0( 0/10) 196(87.11) 224(82.96) 44( 7.05)
4 A= Y 1(1/10) 2(2/10) 10(10/10) 29(12.89) 46(17.04) 580(92.95)

TCGA,The Cancer Genome Atlas , iR 3 PR 41 24 & 3% 314l
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Table 2. The APTR amplification rate among different
grades glioma patients [case (%)]
ENUA R K H TCCA ¥t FE 1 f&
i oy - - - - -
BIRC APTRAEERGEBMESR  B%C APTR IR B2
WHOT (1) 10 2(2/10) 225 51(22.67)
WHOM(2) 10 4(4/10) 270 149(55.19)
WHOIV(3) 10 8(8/10) 624 549(87.98)
VYR 46.500 117.912
P 0.027 0.000

TCGA,The Cancer Genome Atlas, {1 3 I8 41 2% &l 3 3 4

15.00 A
r=0.917
=
= 1000 P =0.000
=]
—_
95
< 5.00 - :
= I
1
1
0.00 )

R i Rk

la

R EHE 1b
Figure 1

from TCGA database (Panel 1b).

Mann-Whitney U test for comparison of patiens in our hospital and x’
test for comparison of patiens from TCGA database, 4% Bt 8 & 19 Ho 35
K ] Mann-Whitney U K750, TCCA B4 2 838 19 L BER FT R 56 .

1 Spearman B AH AT B 7R ,APTR 2L P8 DU WSR2 B 5 APTR LncRNA RIBZ EML  1a
K TCGA B e B 1119 1 J o g s

The results of Spearman correlation showed that APTR amplification rate was positively correlated with
its own gene expression. 30 cases of glioma patients from our hospital (Panel la). 1119 cases of glioma patients

R3ONIE GO BB B APTR B: R 5 4 BH 4 22 (%) P
HeAg

Table 3. Paired comparison of APTR amplification
among different grades glioma patients

' ENGYiE K H TCGA B 12 i o
11 P e : :
P Pl PAH
(1) €2) 0.628 53.901 0.000
(1) 13) 0.023 267.832 0.000
(2) 13) 0.170 118.412 0.000

#Fisher exact probability, Fisher i U] #£ %% . TCGA, The Cancer
Genome Atlas, JMVR 3 DF 41 2% 141 3 1140

11.00
r,=0.591

P =0.000

10.00 A

9.00 7

7.00 1

APTR LncRNA
oo
=)
S

6.00 T T T T
-1.00 -0.50 0.00 0.50 1.00 1.50

DNA #5 DU b
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M (B P<0.05;3%2,3) . SR, Joit & A B i
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R F A ETF, 4 Spearman B A & B ESE — % 2
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R B T8 TS R ) W R 2R (P < 0.05) , T AF 1%
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LncRNA 2 35 7K P 2 8 98 7 s A R fa 6 B &R
(B1P<0.05,%4~7).

Y A APTR 5& PR 35 400 3 6 J5 96 40 i 3 7
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MTT 7% 40 it 34 58 SE 56 w5 6 B4 Eb 4, i
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Table 4. Univariate Cox analysis of the 30 cases of glioma
patients from our hospital

RS5O H TCCA BRI 1119 0] 58 25 A= A7 B 9 5 1K R
Cox 73 #r

Table 5. Univariate Cox analysis of the 1119 cases of
glioma patients from TCGA database

. PFS 0S -
RR  RR95%CI P  RR  RR95%CI P{l % PES 0s
3] 0.708 0.602~1.117 0312 0.801 0.601~1221 0.411 RR — RR95%CI  Pfi ~ RR  RR95%CI P{i
AR 1.280 1.127~1.311 0.000  1.255 1.170~1.288 0.000 5 0.901 0.834~1.214 0.355  1.167 0.892~1.388 0.324
i 358 34 432 1210 1.119~1214 0.028  1.181 1.044~1.262 0.027 i 1406 1.292~1.457 0.000  1.129 1.092~1.256 0.000
KPS ¥4 1021 0.892~1.107 0.103 1188 0933~1.254 0.151 LR 1121 0.888~1.301 0.233  1.201 1.001~1.257 0.045
WHO 4% 1397 1.292~1.407 0.000 1241 1.182~1.277 0.000 KPS ¥4y 0.882 0.599~0.992 0.091  0.811 0.692~0.903 0.033
IDHIEEZEA 0155 0.088~0.172 0.000  0.141 0.092~0.151 0.000 WHO 534 1331 1122~1.377 0.000 1214 1.177~1.341 0.000

IDHIFEHZEE 0244 0.152~0311 0.000  0.192 0.133~0.251 0.000

APTRIEN#EIL 1352 1.207~1.377 0.000 1288 1.159~1.315 0.000
By
APTR LncRNA  1.380 1.292~1.399 0.000  1.407 1.388~1.433 0.000

/1PTR‘£§%|)_1 1.301 1.277~1.355 0.000  1.208 1.192~1.233 0.000
iR
APTR LncRNA  1.311 1.289~1.355 0.000  1.344 1.281~1.392 0.000

PFS, progression free survival, JGilf & A 7711 0S, overall survival, &
A7) . The same for tables below

F6 AT 30 5 T AR A A7 TI0I Y 22 K 2R B AR Cox 43 BT

Table 6. Multlvarlate stepwise Cox analysis of the 30 cases of glioma patients from our hospital
ci PFS 08

b SE Waldx® PfE RR RR 95%CI b SE Waldy Pfi RR RR 95%CI

A 0.164 0012  1.127 0016 1.179  1.107~1.225 0.194 0013  1.003 0.039 1215 1.088~1.241
WHO 4+ % 0251 0.021 2152 0002 1286  1.119~1331 0.163 0.011 1327 0.006 1.178 1.153~1.241
IDH 3K 5875 20962 0.081 2647 0000 0382  0.167~0.412 -1.036  0.101 2416  0.001 0355  0.294~0.392
APTRIENFE DU WHE 0241 0.019 2637 0.000 1272  1.211~1.337 0.248 0.018  2.553  0.000 1.282  1.192~1.307
APTR LnecRNA 0270 0.023 2331 0001 1310  1.222~1.392 0248 0.021 2415 0.000 1282 1.231~1.334
g 0.131  0.014 0812 0.114 0010  0.613

RT OKA TCCAFUEE M) 1119 () 35 A A7 W0 1) 22 P 2% 2 2% Cox /3T

Table 7. Multivariate stepwise Cox analysis of the 1119 cases of glioma patients from TCGA database
Zi PFS 08

b SE  Waldy’ Pfi RR RR 95%CI b SE  Waldx® Pfi RR RR 95%CI

S 0271 0020 5334 0002 1311 1.232~1378 0.195 0016 5217 0011 1215 1.127~1377
WHO 44 0.194 0015 15371 0.000 1214 1.188~1.357 0.205 0.023 16208 0.000 1227 1.199~1.292
IDH JEIH 5875 <0751 0.051 24129  0.000 0472  0.392~0.550 -0.794  0.062 24450 0.000 0452  0.417~0.499
APTRIEHFEVUY HEE 0154 0.011 41147 0.000 1166  1.121~1.207 0.194 0.016 44300 0.000 1.214 1.172~1.239
APTR LnecRNA 0.120  0.013 40.631 0.013 1127 1.102~1214 0.108 0.011 44601 0.021 1.114 1.092~1.221
HHOn 0.092 0007  7.521 0.077  0.009 5931

R X (P<0.05; %8, K 2). -, SR T U5 5 e S i 0 R S B
B Al MR K AR R TR G B AR A

RN, BT A0 i s AN APTR RE I 84, 1 Joi%

B DG A 4 B — e B (R DL Rk 5 1k 0
T, T HE Al 3 DR R e L B9 [ B 364 o 4 2 138 A 2
PAERE AR, 0 AR PR R BEAE SRR YR O )R R
b Je 240 v DL By AR A e O, TR B
AR DR RS 2 AR R TR O R R
P3G Al R O S B T i 4 2 TR A SR A K

D e 2k 5 838, HAPTR 3 R4 3% BH Pk 3 56 it I
JeE WHO 73 9% i F 1 [W] 28 3 14, wHO 1T 2% T 2% .
VR Z 2720502 5 L, R APTR LR 1
R 5 I SRR A3 G AR OGS VA I B A
AT N E WG M EES IR

LncRNA J— 25405 29 200 4% 1 82 A & i%
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T8 APTR D AR L 50k HE2H U251 240 i 34 4305 A 4R 2R BB ) B HL AR (R £9)
Table 8. Comparison of proliferative and invasive ability of U251 cells in control and APTR knockdown groups (x +s)

. ODao (522 4 it 2
20 53] -
151 %% 1d 2d 4d 5d %k 4
Xif BE 20 8 0.079£0.004  0.310£0.019  0.591+0.049  0.8110.050  1.172+0.067 9 102.013 £5.405
APTRIEHGALA 8 0.070+0.001  0.210+0.029  0.202+0.021  0.392+0.027  0.445+0.002 9 47.133 +5.037
i 1.993 3.293 7.470 8.504 7.427
P8 0.066 0.005 0.000 0.000 0.000

MR Y E <100 2a XTIE4L 2b APTR

i ‘_&. 'l. ;“: e A T i i : H £ [
2 e BB WL B R, APTR LncRNA it ¥ U251 i
JE R g I 21

Figure 2 The APTR LucRNA promoted the invasion of glioma cell U251. Optical microscope findings Crystal violet
solution staining  x 100  Control group (Panel 2a). APTR knockdown group (Panel 2b).

TR AE S RNA | 2 55 2 28 038t 1%~ 45
T AR SRR B N F YR S
R e SN B 7) 75 B S S 1SR U RS S S 1 N S
APTR TncRNA 7] DLid £ H Alu JP 9145 6 Z i H
FIG 0 Z A dl Z & & 2(PRC2) , & T4 F
LncRNA ™. PRC2 & 4l i P 32 22 0 5% S 3 il 2 &
420 FE 7L 40 ML Hh L APTR LneRNA 38 1 PRC2
000550 200 6 D 0 A0 R IR p2 1 A SR 3 g o S 4
JE 0 R 0 R A M A . TEE IR R APTR
i PR3 o 00 ] #0988 B/ RNA132-3p(miRNA132-3p)
Bk A4 B miRNA132-3p it A% A9 02 g8 0 0%
DAL, 2 20 J 8 A M 384 20 o A 9 5 R R, A TR 4
) JKE J R 40 L APTR LneRNA 335 /K 3% 5 APTR %
DK #5 D1 K04 380 7 B 52 0 A 5% 5 R IR APTR 2[R 3% 3k
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