Bt ESAE $396 %38 20244 5H T Mod Lab Med, Vol. 39, No. 3. May 2024 115

T8 Do) S R 20 9 2 )L ALY LncRNA-NEAT1 AKEF ik Kbt
IR AN L V-2 R 5 )

¥ XL, F M, RAERA, PRE, Kok, TFF, N 8
[ B A hCBERE (LR TRk m BEpe ) IREL, Wb # A 435000]

# E. B £t ¥4 3% RNA (long non-coding RNA, LncRNA ) # % £ 4 344 1 (nuclera-enriched autosomal
transcript, NEAT1 ) 724 Jit+F 9 i ( retinoblastoma, Rb) #JUn i+ &k, WA T Rb 4952 Y79 F NEAT1 #} 2
Mo A F Dy ke Hra  JiE VA20155F3 A ~ 202143 ASRAR E ST A6 W F o E RS YT 09 83 ) Rb B LA AT LA &,
El A, FE)LF fRfk oo st Bk Bl & S0 4 (xF R4 ) , e 38 8 E & PCR ( quantitative real-time PCR, gRT-PCR) #
i fn 7 NEAT1 #ik, 547 Rb & LA R 4L o 5 NEAT1 Fik 2 F, VABR B 6 AR 3547 Rb & e if ' NEAT1 #:&
EJF. #4R YT9 et 4 A si-NEATL 28 (4% % NEATL 69 T84 9] ) | si-NC 48 (475 ) 4o Cll 48 (e
XA ), 48148 qQRT-PCR, MTT, X %A A Transwell #) NEAT1 fik | spadgsh, A, EHfREHE
Mo BR Rb BJLbifF NEATL £k % (143 £ 028) & TarEa (101 + 021) , 2FAALTFEL (=9.116,
P<0.001) ; [ FRALF B 20 B2 %3 (Intraocular International Retinoblastoma classificaton, IIRC) CDE #1. f&ks-4b. #1
AP LR ek C S A0 Rb Bl P NEAT1 A ZTHEH T AB M. T H L. RA AP Z2ZRfk @ S84
#Rb BIL, £ FAA LT FEL(=2.190 ~ 3.693, 3 P<0.05 ); fif ¥ NEAT1 £ A% B Rb ¥ 25 F @42 % 0.882( 95%CL
0.826 ~ 0.937 ), % NEAT1 A% FH 1.20 8, FHE 45752 53] % 80.00% F= 79.52%; AT si-NC 24 (1.03 + 0.09)
A= Cll4E (1.02 + 0.15) , si-NEAT1 £#mfief NEAT1 &ik (035+0.06) " 2HAK, 25 L4743 5% 3L (1=14.829,
9.994, ¥ P<0.001) ; si-NEAT1 #4124, 48, 72 42 96 h B8R (A 44 ) B0 24K T si-NC i Ctl 21 ( 1,5=2.796~4.362,
1=2.641~5.555, 3 P<0.05) , Mo &40 T si-NC 2 CLAMA R A&, 2FEA %5 EL (=4.999, 3915,
¥ P<0.05) ; 5 si-NC 4 Ctl Z20b35, si-NEAT1 Z0:E 4 amfitdt (11650 + 9.35 vs 132.00 + 7.32, 134.00 + 7.95) #=
fz mAad (9633 + 894 vs 117.67 + 12.39, 119.17 + 10.05) ¥ 4K, £ F LA % F 5 L (1,43.196, 3421,
1=3.492, 4.159, ¥ P<0.05) . &t Rb EI)L & ¥ NEATI £k ¥ &, s Rb BILEF—Z M5B 6E, B Y79
fafe P NEAT1 £35 i 0 Rb anfadg s, Amik dm oA o, Fladdpdl s it feiz &,
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Abstract: Objective To investigate the expression of long non-coding RNA ( LncRNA ) nuclera-enriched autosomal
transcript(NEAT1) in children with retinoblastoma (Rb) and the effect of down-regulation of NEAT1 in Rb cell Y79 on cell
biological function. Methods A total of 83 children with Rb who were diagnosed and treated in Huangshi Central Hospital from
March 2015 to March 2021 were collected as the research object. During the same period, 50 healthy children (control group)
were selected in the children’s health center. Quantitative real-time polymerase chain reaction (QRT-PCR) was used to detect the
expression of NEATT in serum. The differences in the expressions of NEAT1 in serum between Rb children and the control
group, and the differences in the expressions of NEAT1 in serum among Rb children with different clinical indicators, were

analyzed. Y79 cells were cultured and were divided into si-NEAT1 group (transfected with interference
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sequence of NEAT1), si-NC group (transfected with control sequence) and Ctl group (only add transfection reagent). The qRT-
PCR, MTT, flow cytometry and Transwell were used to detect the NEAT1 expression, cell proliferation, apoptosis, migration and
invasion. Results The expression level of NEAT1 in the serum of children with Rb (1.43 + 0.28) was higher than that in the
control group (1.01 + 0.21), with significant difference (=9.116, P<0.001). The expression levels of NEAT1 in serum of children
with Rb with Intraocular International Retinoblastoma classification (IIRC) stage CDE, poor differentiation, optic nerve
infiltration and lymph node metastasis were higher than those in children with Rb with AB, medium to high differentiation, no
optic nerve infiltration and lymph node metastasis, with significant differences (=2.190 ~ 3.693, all P<0.05). The area under the
curve for diagnosing Rb based on NEAT1 expression in serum was 0.882 (95%CI: 0.826 ~ 0.937). When the expression level of
NEAT1 was 1.20, the sensitivity and specificity were 80.00% and 79.52%, respectively. Compared with the si-NC group (1.03 +

0.09) and the Ctl group (1.02 £ 0.15), the expression level of NEAT1 in the si-NEAT1 group (0.35 + 0.06) was decreased, with
significant differences (=14.829, 9.994, all <0.001). The absorbance 4 values in the si-NEAT1 group at 24, 48, 72 and 96h were
significantly lower than those in the si-NC group and the Ctl group (= 5=2.796~4.362, 1,=2.641~5.555, all P<0.05), while the
apoptosis rate in the si-NEAT1 group was significantly higher than those in the si-NC group and the Ctl group, and the differences
were statistically significant (=4.999, 3.915, all <0.05). Compared with the si-NC group and the Ctl group, the number of
migrating cells (116.50 = 9.35vs 132.00 + 7.32, 134.00 = 7.95) and the number of invasive cells (96.33 + 894 vs 117.67 =

12.39, 119.17 £ 10.05) in the si-NEAT1 group were reduced,and the differences were statistically significant
(tinc=3.196, 3.421, 1=3.492, 4.159, all P<0.05). Conclusion The expression level of NEAT1 in the serum of children with Rb
was elevated, which may have a certain diagnostic value for children with Rb. Silencing the expression of NEAT1 in Y79 cells
could reduce cell proliferation, accelerate cell apoptosis, and inhibit cell migration and invasion.
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FE A AR B ( retinoblastoma, Rb) #H-% T
B L, VARHLFD A REERE A 2RI AR, R
R, S RN R AR, aTSEURIL
R, EEEU LA M HET, IR AL
HAH, HROIRIRAL, ER E =LA
REIF N FE R FB, HEEE, BILHE A
P B, AT Rb KA AR SE L
g B IL2YF BTG SE o . KEE R
il RNA ( long non-coding RNA, LncRNA ) Z&4
200 LA EAZHIR BN B S 2 i T RE Y RNA,
IEZ S SR YRS R R RE D, TR Y,
Hon] A Ry B sl BE R 2 5 R 2 Ao g g
B AR, ARSI P, LncRNA 7EHR PR B
EEPEHETEEEN. e 57K 1 (nuclera-
enriched autosomal transcript 1, NEAT1 ) J&{F /(€T
M N 2 S AR AN IR E Y LncRNA, 7EZFGE
PE R 412 rp S ek O ARBIESEREIN T Rb AL
M NEAT1 26k, A H 5 I R FR bR 1 ARG HE
FH WS R FPEDCER Rb A0 Y79 v NEAT1 ik K
V5 YT AR B C R
1 #RE5FE
L1 #FRsrg LPL20154F3 F ~ 2021 4F 3 A7ES
R M B AT BEREIZIT Y Rb (LRSS
Mg, MARRE: OFEREZR, fF5 Rb i2BisifE;
@ABERIRATHALITIGYT s QZIGIK ., R3S HE
Kt ihis; @IRIKRFEREE, bR OO0 NFE

SFE AR e ERR A QIR HAG R
Q@FEEERARE , LSBT FI% MR RGBT
L83 i, FPE 48, k35, AFEETAH ~ 8
(322+£142) %; R4 <34 580, =3 %
25 f5i); PROGLAR . PR 56 ], XUHR 27 fail; kAR B
R 1 R340 Jifd 9% 43 9 (Intraocular International Reti-
noblastoma classification, IIRC) F£4t: A 1144, B
W16 fl, CHi24 4, DWILS &I, EWI17 6 KA
MR 52 ), SRk EsHERS 50 9], [R13,

16 L fR (P e U R JLEE 50 5] (X BRER ) |

k26 B, 2Pk 24 1, PR 317133 %

R <34 330, =34 174, 5 RbEIL
TEPERI . WS L HE 25 7 042 3 3L (=0.430,

=0201, ¥ P>0.05) . AWF7idid el H % 52
e, A BJLEP A EZ SR ES. Y79 H
ffa C R R A2 E] ) BT RPMI-1640 K51 (3
10g/dl Ji54 13 ), £E 37°CE Sml/dl CO, fEiRA
12 M ELHRXA  QuantStudio 5 &2 PCR Y ( 3
[E ABI AW ) 5 aAAHAEAL (EEBD &AR)) 5 &
RNA $#2HUH( Trizol i ), Lipofectamine 2000 {77 ( 3&
[# Invitrogen %% #] ) ; RevertAid First Strand cDNA
Synthesis Kit, SYBR Green PCR Master Mix Kit ( [
HFEAEAEYANE] ) ; NEATL fI S5 Wk B4 T
WA TG I RPMI-1640 55550, 4R Mg #1i -
H#E R ( L[H Gibco 227 ) 5 NEAT1 T4 (si-
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NEAT1) , BT (si-NC) i FiEERAED A
AL BEMREE (MTT) ( BRI AT
Annexin V-FITC/PI g T & (dbnt i B3
AFl ) 5 Transwell M EEFRE ( 55 [E Coming 247 ) .
FIA R A SRR I I T

13 %

13.1  S2i 5865 B PCR 3 45 M 1l 375 NEAT!
Feik. PrA LR I8 28 il R 25 B ik ofn,
Sml, ' 30min, 4°CE.OHUME, 737 EP 4
N, -80 CHifF. BRI, MikiE, AL
RNA #EHUG ., 2B RNA, FHEEAMr6 6 B -
SE B, Ay /Arennn = 1.80 N H4. JH Rever-
tAid First Strand cDNA Synthesis Kit }§ & RNA ;4
c¢DNA, #% SYBR Green PCR Master Mix Kit iid A {iff
H1 QuantStudio 5 5 PCR Y X5 ¥ 1, 44
94°C 2min, 94°C 30s, 60°C 30s, 72°C 30s, 38 MG,
2744 L 51T P NEATL: Lii: 5°-GTGG
CTGTTGGAGTCGGTAT-3", 5-TAACAAACCACG
GTCCATGA-3’; GAPDH: Ljif: 5-ACGCTGCATG
TGTCCTTAG-3’, Fiif: 5°-GAGCCTCTTATAGCTG
TTTG-3.

132 ZHAEE 72 R AR o Y79 4 B T RPMI-
1640 H5 35 (& 10g/dl B 2F Il 3% ) 7F 37°C+% Sml/
dl CO, HiRAHIEFR, FralfEm S >80% it 1%
R A TR E A 4B Lipofectamine
2000 X H 255 . (D si-NEAT1 4H: 443 NEATI
79 5°-GUGAGAAGUUGCUUAGAAACU
UU-3"; @ si-NC 41: FYLBIPEXT T3 5°-GUA
CCUGACUAGUCGCAGAAG-3; @ Ctl4H: {UmA
FEYLIRA LI S 1 57 48h, LA IR S ia i ] .
133 qRT-PCR i Il £ Jiid v NEAT1 %35 Hoab 3
BEFF 48h 0, M AR R, AR E S I 1301,
134 MTT #6040 B 34 78 15 Pk . s Al i, 4%
2.5 x 10% FLEEFITE 96 FLAR, REgR&1FF 1.3.2. 41
WIFE 12, 24, 48, 72 F196h B, 14 FLHTA MTT( 5¢/
L) 20p], #55% 4h, FERESFRM, A ZHIREI
150w 1, #3%HE2) 12min, FHEEAR{XAE 490nm %+
SR AL (A1) o

135 SRR AN T AL A HEEE 37 48
h 40, B0 B B IUE, 1 x 45 GRS R,
W 1% 10%ml, 100 w1 AT A G A o, 205
A 5119 Annexin V-FITC i1 PI, )62 16min,
AU A B R TR

1.3.6  Transwell Kl 40 Bt 6 Fii 28 . AHARIERS .
P AT 48h A FH I G PR B, N
Sx10°ml, HL200 w1 AR Transwell /VEE |25,
AT 10g/dL BG AR i KR IR 600 w1, K%

7% 24h, B/, HWRERE R, AR H0%
M, I 0.1g/dl 25 kot et 20min, 85 FIH4L
SENRANAR AR, AR 2R FHJC s 55 3R IR0 L
MBS, YWorm/vE b, Sl PRa, K
TS AT R )

1.4 %t a4 FIH SPSS 25.0 Gei o bk
W, IHRVOREAF SRS, M « b=
(Xx+s) Fov, MABTHPORILECH k58, 24
OB R Z o 2 b, 25 B LSD,
2R TARERHIE (ROC ) MZR4347 1% NEAT1
FIRAOTXF Rb SBILIZWHAME, P<0.05 2 51748
ES -9

2 #H

2.1 Rb &)LF=atpE 40 f & F NEAT1 £ikKF Rb
LI o NEAT] ik 143 £0.28, & X
MM 1.01 021, ZEFALGITTFEE X (=9.116,
P<0.001) .

22 FRF s AKIE4F Rb B U i F NEAT1 & ik K
FoOWER 1L AREER . AFEFIIRM R £ JLIME
NEAT1 #ik b 2R LS i2¢ 5 L (¥ P=005) ,
IIRC 411 CDE #, {44k . #0422 2 I Rk 1 25

RS Rb LM IE T NEAT1 £k 5] 5 & T AB
jity,q =AY § 2 ;l;‘ﬁf:l:‘zmiﬂl]&Z\E\h’ﬂaEn-}tkmQ:l:ttiinh

[ TR I RN S St iy v v} SR IFIIITRTIT LS —H X I H )

Rb L, EZREASGIHFEY (¥ P<0.05) .
#1 A EIGFIEFR Rb B JLIIE+ NEAT1
RIZBLLE (n=83,xx5)

% 5 n NEATI #k& t P

] L 48 144030
0400  0.690

5's 35 1424026

W (%) 3 58 141029
0903 0.369

=23 2 147028

HRHR B 56 141029
0864 0.390

MR 27 147£027

IRCAMA  ABH] 27 1344027
2190 0.031

CDEH#] 56 148+028

SeEE bRt 83 133+025
3693 <0.001

&k 40 1544028

MR £ 52 150028
2836 0.006

% 31 132+026

HEsER P 50 149030
2571 0012

& 3 034+0.23

23 i35 NEAT] &5 £ Rb & L i1 o &5 4
L W 1. ROC i £k 7r #r &5 0L Woas, i
NEAT1 #iA{Ei2 K Rb LEE, M Pt (area
under curve, AUC )4 0.882( 95%CL 0.826 ~ 0.937 ),
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4 NEAT1 35 R 1.20 B, LB RIS 1
4 80.00%, 79.52%.
10

pigl

/ //
08
/
/
Hoosf
k=3t /
=3
04 - //
rd
/
02 S/
J///
00 4
00 02 04 06 08 10
1-HRE
1 155 NEAT1 %A% Rb &2 JLSE HH) ROC

24

TR 4 fm e F NEAT1 &% UL 2. si-NEAT1

P<0.001) ; # kb F si-NC 2 #1 Ctl #H, si-NEAT1
AN H NEAT] FaR W R E, =R B A5t
BY (+14.829, 9.994, ¥ P<0.05) .

1.40
- 1 I I I

1.20 |
1.00 |
0.80

0.60 -

0.40

0.20

0.00

si-NEAT148 si-NC4 Ctlsg
B2 =HEMih NEAT] RixEHRE

25 ARAmpIgEENE WE2. 4 MIT i%
RO 20 L MUTT 35 R MG L 52 WA 240 L 5
NEAT] #H 24, 48, 72 Fil 96h [ 0% S Ji FD%E{EET
si-NCEHFI CL 4, 2= 7 BA Gt L 1,5c=2.796,
3.380, 3.837, 4.362; 1., =2.641, 2.749, 5.555, 5.455,

NEAT1# 1k &

2H | si-NC 201 Ctl ZH4KIK M 0.35 £ 0.06, 1.03 £ 0.09,

B P<0.05) .

1.02+015, 5 BA G il &E X (F=77.281,
#=2 FREAMIETHETEYE (4, xx5)
i si-NEAT1 si-NC 4 Cil 4 F P
12h 0.21£0.03 0.19£0.08 0.17 £0.05 0.544 0.592
24h 0.33+0.07 0.43 +0.06 0.46 £0.10 4.639 0.027
48h 043+0.07 0.58 £0.08 0.56 £0.09 6.055 0.012
72h 0.55+0.09 0.76 £0.10 0.79 £0.06 14.428 <0.001
96h 0.62+0.10 094 £0.15 0.91 £0.09 14.008 <0.001
26 FRRMmILATHE si-NEAT1 4. si-NC 4151 (4999, 3915, 1y P<0 05) .
Ctl ZH 20 Mg 7 723 45 5l 8.33% £ 1.77%, 4.10% = 27 ZsfmppitAed £ ILEE 3. si-NEATI
1.09%, 4.54%+1.58%, 254 4it% 8 L (F= 2H Y5 si-NC ZH il Ctl 2 b4, i F8 40 o B2 22 4

14.318,

P<0.001) . si-NEAT1 £ 4 B 0 7 41 1

MIECAREAG, 2R A8 rE X (123196, 3.492;

T si-NC M Cl B FHE, ZREASITFE 3421, 4.159, ¥JP<005) .
=3 ZHMTHBIEZRBER (4, xxs5)

% 5l si-NEAT1 41 si-NC 41 | F P
Bzl 116.50 £9.35 132.00+£7.32 134.00 £ 795 8.084 0.004
2R 96.33£8.94 117.67+12.39 119.17 £ 10.05 8.783 0.003

3 itig 16 22 B/ L 56 R s (34 L RS AR 28
PR (Rb) VRN ILERRHIE 3 21U NEAT1 sEMTEN 11 S fafk, O EHSY THT—

T ILIR g BLAE R EE %L
ar i U T AR, R R R
1E5 84 Bh TR R Rb BE AT ACR RS
PR, AR -3 6 Rb SRS I Ko 1 WAk 1A 25
AR, SRS B LIZTTACR B R,

K i 9F 4 5 RNA(LncRNA) 75 —Fh {2 &
SRR B BT BE Y AE 4 RNA, JT4FE
S FCAE Filgg 2k rh (P Tk g 0L P AT R
U, LncRNA f£ Rb #i 2 473 8 8 22/ 4, nf

SRR . FLARE . Ml A O R A 0 A
HZ5 1 v 40 B v 5 & 45378 ", NEAT1 5

Rk U R E B AT RIA K, r&B%NEATl
J%ITE».!:.TFUFHJ A A B R U A

ZER IR, Rb BILMIES NEAT] ik T8
#H, 5P NEAT1 7F Rb (B LIME BT S 63k
Wy, WEEE5T Rb k. AUIRBE L0 T
Al RAE 7 Rb BJLIME - NEAT1 ik, 45585%
A, TIRC 431 CDE M, 31k, 00 #2580 Fnik
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A5 HE R 1Y Rb i LG T NEAT1 ik s B &7
RIBEE Rb ik B ACRRRE IR, 137 H NEATI
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20 Jfd o NEAT1 235 W] W B A%, 3878 Y79 40/ h
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1 96h B A i B BAKF si-NC 41 Cd 41, 1 41 i
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Mg T AFgE AT U NEATT sd i W 35 F 7 - A

S T B AT R RIZ 22 . APFITas 2

7%, si-NEAT1 415 si-NC 41, Cd4lHe, iT#

20 AR (2 2 A B AR, 1A NEAT1 25 T

Y79 MR R 22
Li L Prig, Rb HLMIE T NEATT ik 5T,

* Rb BILEA —ERZWiE, RI1EN Rb i &i9

FHBNFERR, ULEK Y79 4 NEATT 43k n /b4
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