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[# ZE] B8 S MERZEHE (Rb) BULIMVE K EEIE SIS RNA BN & 7% 5E ) 1 (LncRNA NEAT1) (=
M 1 (TFF1) ik UGB, FiE P 2018 4 1 H—2021 4F 1 H EHFERM R M R b 50 22 vl BE B e 7¢
BEBE R AL F-AIAIF I Rb SBL 85 BiFE S Rb 41, DR R 5 60 (1) Rl X BE4H SRS 26 6 B PCR A&
1175 TncRNA NEAT1 7KF | SR FH R S 5 W B G0 AG 00 1 75 TFFL ; 4397 7% LncRNA NEATI  TFF1 5 1Ifi ARG B4R AE
HISEFR 5 Cox MU 734 Rb TS 5200 X 2R 5 3210 TARFRAE (ROC) £ 50 H7 LTS LncRNA NEAT1 TFF1 %} Rb & JLHUS
FIPEE M . &R Rb 475 LncRNA NEATI 7K 5 & F filt B2 4F 41, 1 7 TFF1 K T fg B X 4 (/P =
38.305/ <0.001 34.858/ <0.001) , 5 B2 <20 mm SIS Rb gL A, M8 B 7% =20 mm K 4HEE Rb
£ JLIMTH LncRNA NEAT1 %%/, TFF1 #/ik (LneRNA NEATI :¢/P = 17. 925/ < 0. 001, 16. 848/ < 0. 001 ; TFF1;¢/P =
12.505/ <0.001,8.120/ <0.001) , IfiL#% LncRNA NEAT1 752541 3 4F Tk JB A4 77 R AR TR 23541 (57. 50% vs.
88.89% ) , TFF1 K1k 3 4FE ik A AERAR T 21Kk 4H (57. 14% vs. 90.70% ) ( Log rank y*/P =13.551/ <0.001 ,
15.310/ <0.001) , FHEARSTEI MG LncRNA NEATL F+E 25200 Rb BUS W ERF R | L TFF1 T A H
Z[HR(95%CI) =1.523(1.147 ~2.024) ,1.473(1.108 ~1.957) ,0.612(0.413 ~0.908) ] ; 175 LncRNA NEAT1 .TFF1
J ZFBA TN Rb 15 B2 T AR 505104 0. 836 ,0. 861 .0. 921, —“FHELA K T I LncRNA NEATL \TFF1 FRLIGI A
M(Z=4.823.4.312,P 4 <0.001), &5t Rb HILIMIE LncRNA NEATL THi5 | 34 TFF1 /K- RAR , P35 45 g ek
e SR EL A A 56 BRI Rb LTS BN R E A A B TR g 15 .
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[ Abstract] Objective To investigate the expression and prognostic value of serum long chain non coding RNA
nuclear enriched transcript 1 (LncRNA NEAT1) and trefoil factor 1 (TFF1) in children with retinoblastoma (Rb). Methods
Fighty-five Rb patients who underwent ophthalmic surgery at Ophthalmology Department of Beijing Anzhen Hospital Affili-
ated to Capital Medical University Nanchong Hospital from January 2018 to January 2021 were selected as the Rb group,
while 60 healthy individuals who underwent physical examinations during the same period were selected as the healthy con-
trol group. Real time fluorescence quantitative PCR was used to detect serum LncRNA NEAT1 levels, and enzyme-linked im-
munosorbent assay was used to detect serum TFF1 levels; the relationship between serum LncRNA NEATI, TFF1 and clini-
cal pathological characteristics was analyzed; the evaluation value of serum LncRNA NEATI and TFF1 in Rb patients was
analyzed by job characteristic curve of subjects. Results The serum LncRNA NEATI in the Rb group was (3.12 + 043)
higher than that in the healthy control group (0.82 + 0.21), the serum TFF1 of the Rb group was (22.14 + 4.61) p g/L,
which was lower than that of the healthy control group (6401 + 9.63) m g/L (¢/P=38.305/ <0.001, 34.858/ <0.001). Compared

with patients with tumor diameter <20 mm and pathologically differentiated Rb, patients with tumor diameter = 20 mm and
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undifferentiated Rb had higher serum LncRNA NEATI and lower TFF1 (Lnc RNANEATI:#/P = 17.925/ <0.001, 16.848/ <
0.001; TFF1:¢/P=12.505/ <0.001, 8.120/ <0.001). The 3-year progression free survival rate of the high expression group of se-
rum LncRNA NEATI was lower than that of the low expression group (57.50% vs. 88.89% ), and the 3-year progression
free survival rate of the low expression group of TFF1 was lower than that of the high expression group (57.14% vs.
90.70% ) (Log rank x°/P =13.551/<0.001, 15.310/ < 0.001); Pathologically undifferentiated type and high serum LncRNA
NEATI were risk factors affecting the prognosis of Rb, while high serum TFF1 was a protective factor [ HR (95% )CI=1523
(1.147 —2.024), 1 473 (1.108 —1957), 0.612 (0.413 - 0.908)]; The area under the curve of serum LncRNA NEATI, TFF1, and
their combined prediction of Rb prognosis were 0836, 0861, and 0921, respectively, which were larger than the single detection
of serum LncRNA NEATI1 and TFF1 (Z=4823,4312,P<0001). Conclusion Serum LncRNA NEATI levels increase and serum

TFF1 levels decrease in Rb patients, both of which are related to the maximum tumor diameter and pathological classification, and

are factors affecting the prognosis of Rb patients. The combination of the two can help evaluate the prognosis of patients.
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AR SR 40 i 985 ( retinoblastoma , Rb) & JLZE % W,
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IR IEIRIT R MO EE RN KA RS S RNA
BN E £ 5% 1 (long non-coding RNA nuclear pa-
raspeckle assembly transcript 1, LncRNA NEAT1) % fi
THHBE, 25 mRNA B9 S IE R ks, oF
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R b I SR A e 1 A ) =R 1 (teefol fac-
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1.2 JRBIEEERE (1) I ABRE: O HBIR &
WL AEIS =1 %, 28 B A7 B 12 W A PR IR 24
B QEIRIZIR; @A T H MR CT MR IR
A B R R BETTOR . (2) HEBRBR M ORE AR
ZARST SR IOT SRR YT s @6 T RO MERS | 1
RGUPR st AR A 45 ; @A I HAB S MR
1.3 UL Fe4s 507k

1.3.1 IfiL7 LncRNA NEAT1 #i0 5% ] 52 058 % 5
I PCR 5 (SERT 962 7 PCR AU H 52 FE 388k K
], #1145 StepOnePlus, SYBR Green Premix ExTaq II i
& A HAS Takara 24 H], 555 RR820A) , FREILA
Iy s ARt BRE X FE A ARG B >R £ 25 I K 0l 4 ml, 2
OB 2 IE R, SR Trizol 32X 7] $12 B 1M ¥ Ho
RNA, 73 6ot BE 3t (L E R KA w, #5
NanoDrop2000 ) £l RNA 20 G485 , 1 RNA [ sk
4 cDNA #A7JE 2 b, BRI R A vt &
. SI¥F %) LncRNA NEATI [ 5° - GGCGGG-
GACTACAGAGGATT-3" | 'Fiif 5°- CGGAGTAGAGAAT-
ACGTCCTGC-3",GAPDH | 5°- GTGCGCGGTGTCTG-
GTAAA-3" . Filf 5”- GCTTAACGGAAACCGAACCC-3”
AR & 10 pl: cDNA 1 pl,2 x SYBR Green Premix
ExTaq 115 pl, BUFRF #5943 %] 0.5 pl, DEPC 7K
3 ulo B2 JF:94°C 5 min, 94°C 30 s,65°C 34 s, 70%C
30 s, 33 35 NPEH, 204 B A A 4L LncRNA
NEAT1 BIAHXT ki

1.3.2  Ii¥E TFFL A6 M. R HH e K 0 95 1 Bt ik 40 4
W, RN % B8 TRRL 3050 & (B A R B,
oca] BT A101622) BB AT AP BRI THME . R
NSRRGSR ] 22 DI RE R AR X (W B 55 EFE R KA ],
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1.3.3  IRITRCR KIS AL . 8 LA Be s a1 4545240
TR IR Bl K VE R AL 22 25 W B A R iR T (OB 30%
) o AP TR + D22 + MR T Oy
2,4 o VTR 24 AR BILI BE R #E T E )
[RGB 3 ~6 N 1 W BT 3 4, BT
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RAb A TR A U AR A ol B B R AR R )
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1.4 G2k R SPSS 24. 0 B4 M &8s .
A IEB AR TR & 5 o, 48] LR A
t K25 5 >R Kaplan Meier 3 (K-M #14k) 4387 LncRNA
NEAT1 . TFF1 #3545 Rb BILTG &R ; Cox [M1H 43
B e Rb B i R & 5 523808 TARRHIE (ROC)
M43 BT IM s LncRNA NEATI TFF1 7K F-%F Rb £ L
i BEEAE B . P <0.05 HESE G5 X,

2 & R

2.1 24 1f% LncRNA NEATI TFF1 H.#  Rb 41 ifil
75 LncRNA NEATI (3. 12 £0.43) , & Tl X 4
(0.82 £0.21) ;Rb A IlL75 TFF1 4 (22.14 £4.61)
we/ L K TR TR ZH Y (64. 01 9. 63 ) we/L(t/P =
38.305/ <0.001 ,34.858/ <0.001) ,

2.2 N[RNIG R 9 BRARAE M7 LncRNA NEAT1 , TFF1
i S5 R AR <20 mm R ESE R Rb LI

B, I A% =20 mm AR5 EH Rb LI LncRNA
NEAT1 JH&, Wi TFF1 FRAC, 2 78 a gt X
(P<0.01), W% 1,

2.3 Ifil} LncRNA NEATI .TFF1 5 Rb B ILTS 1%
# 85 5l Rb B LB TS5 ST, b 30 g ik Jig 22 3],
Hpgtr s #l, 2 % 12 #, 5% 5 #i, M7 LncRNA
NEATI @ik (=3.12) 8 3 £l BRI T
Rk ( <3.12) B [57.50% (23/40) vs. 88.89%
(40/45) ] (Log rank y* =13.551,P <0.001) , TFF1 {i
Fik( <22. 14 pe/L) BHW 3 TR AELFRILT
IR (=22, 14 wg/L) BE[57. 14% (24/42) vs.
90.70% (39/43) ] (Log rank x* = 15.310,P <0.001),
WK1 .2,

Bl 1 LncRNA NEATI & fIRFIAHL 3 4R J0H kA7 % 1 K-M
hk
K-M curve analysis of the difference in 3-year progression

free survival rate between LncRNA NEATI high and low

Fig. 1

expression groups

K1 AEGEFEEEAE Rb B LM LncRNA NEATL TFFL A (5 +s)
Tab.1 Comparison of serum LncRNA NEAT1 and TFF1 with different clinical pathological features

W H ik LncRNA NEATI {8 P1H TFF1( pg/L) xi:} P1H

MBI %) ] 5 50 3.15+0.40 0.754 0.453 22.62 +4.57 1.170 0.246
& 35 3.08 +0.45 21.45 £4.66

AR <3% 45 3.17 £0.41 1.193 0.236 22.26 +4.59 0.246 0.806
=3 % 40 3.06 £0.44 22.01 +4.78

P AE R ZE M 41 3.19 £0.44 1.483 0.142 22.30 +4.65 0.310 0.757
A 44 3.05 £0.43 21.99 +4.57

Jihged ELAR =20 mm 41 3.98 +0.40 17.925  <0.001 15.69 +4.22 12.505  <0.001
<20 mm 44 2.32£0.45 28.15 +4.91

AR T P A A 42 3.20 £0.47 1.692 0.094 22.85 +5.07 1.394 0.167
ST 43 3.04 £0.40 21.44 +4.23

g 433 R P 3 56 3.06 +0.40 3.150 0.123 22.01 +4.58 0.114 0.900
LRI 18 3.18 +0.44 22.20 +4.64
R4 11 3.33 +0.46 22.70 +4.68

Y 4 7Y KA 28 4.20 +0.46 16.848  <0.001 16.25 +4.23 8.120  <0.001
A B 57 2.59 £0.39 25.03 +4.89
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B2 TFFI i RRRA 3 AFTOHE AT A K-M 4k
Fig.2 K-M curve analysis of the difference in 3-year progression
free survival rate between TFF1 high and low

expression groups

2.4 ZHE Cox BIHAHTM Rb Bl MHEE L
Rb AR FG HFEAS & (A E R 1"/ H“07), L
RSP P <0.05 W H N AAERIEITZHEK Logis-
tic I, 45 5 Bon i BRI LncRNA
NEAT1 FHE 2520 Rb Bls W fap A &R | i TFF1 T+
ERF IR (P <0.01) , L2,

®2 ZHEK Cox MIHAFHELM Rb WG IR
Tab.2 Factors influencing Rb prognosis in multivariate Cox re-
gression analysis
w H B1H SE{E Wald{8 P{H HRI{H 95% CI
iR A2 =20 mm 0.208 0.114 3.329 0.102 1.231 0.985 ~1.539
FREASMEAL  0.421 0.145 8.430 <0.001 1.523 1.147 ~2.024
LncRNA NEATI & 0.387 0.145 7.123 <0.001 1.473 1.108 ~1.957
TFF1 & -0.491 0.201 5.967 <0.001 0.612 0.413 ~0.908

2.5 Il LncRNA NEATI TFF1 %f Rb 5 B34S #y
i 2:HIM7E LncRNA NEATI TFF1 %f Rb )5 (3%
i B ROC <k, It B & T (AUC) , 4551 W
7N L7 LncRNA NEATL TFF1 M —F B4 W Rb
)5 ) AUC 43510 0. 836 0. 861 .0. 921, —HBEA T
M Rb #if5 19 AUC KF L7 LncRNA NEAT1 TFF1 .
THASIN ( Z =4.823 4.312,P #] <0.001) , W3 & 3,

&3 M7 LncRNA NEATL TFF1 X} Rb 5 B 3TAL M {E
Tab.3 Evaluation value of serum LncRNA NEATI1 and TFF1 for
Rb prognosis

. v e 2%

WM W AUC 95% Cl  HURIE frRE %L
5]

IncRNA NEATI  3.12  0.8360.791 ~0.864 0.794 0.811 0.605

TFF1 20.14 wg/L 0.861 0.830 ~0.897 0.813 0.818 0.631

THEBA 0.921 0.891 ~0.945 0.881 0.795 0.676

B3 ROC MZ4HriniE LncRNA NEAT1 . TFF1 X} Rb i J5
PG E

Fig.3 ROC curve analysis of the prognostic value of serum Ln-

cRNA NEAT1 and TFF1 for Rb

3 %W it

Rb J&/IN LI H UL AL PR R , 5 Rb R 2€
WAHKX,S ZUTILER N E W, HET Rb MG IKIGST
FELUFAR AT HFLEBIGIT N E,S AEEFENR 60%
~90% " . HHR TR B, AR LIGTT 0
NAFFERE R 5, It HAR WAk 7 nT RETE Ak rimt 25
Rt TRAHSE Rb Bl , SR AEAS PFAh Rb &L
Je AR SRR B, 6T IR ARTAY T B LR,

LncRNA NEAT1I MFRAEE & RE T 1, & H
RNA G0 I 55k K2R 3.7 kb BYAESMAS RNA,
Z 51/ MR ) e A ARy Y €0 iR T 0 L SR R
TRVRA  TERLIER N | SRPE i BT i eg 45 e A 2ok 78
WA CHAVERN . ARBEZE R, Rb HULILTE LncRNA
NEAT1 i, iX 5 REAE 2235 76 Rb JMygs 40 2UR0 Mg 4
Ji 28 ARG I 25 SR — 2 EE B SE N R LB
A 32 ], BEAS 85 /0 AR BF S A0 A R R A 3 |-
HE—IESE Rb 82 JLIM Y LncRNA NEATI T, 4278
LncRNA NEATI 25 Rb (MRS, Rb L
LncRNA NEATI 7K V- Jh &5 5 H A% g KO 1 25 15 A
Koo WRGEFHA Mg (%) 2k 85 444 5 o5 | e Jieb g R A B8 A T
B SRR A LU VRS R B 2A Rk
o HBEIE 45 4 LncRNA NEAT1 195 87 X 8, 12 3
LncRNA NEATI 3%k i fe st i b Je Rl Bufe ik,
TEE IR AN 1T RS (REREERRE N HoRETE
Rb Al 9% 40 it &2 Y79, WERI-Rbl 1 % ¥, LncRNA
NEAT1 i 431 945 G i RNA-124 )il R 42
PR IO R 2 -3 A9 T 00 g 0 O T A
Pk Rb BIFEEN ) ABFSE R, MiL%E LncRNA NEAT1 5
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Rb L I 98 B 42 s B 43 AU &, 2 ] LncRNA
NEAT1 BERS {2 1E Rb s i e vt e, o bir HdL
LncRNA NEAT1 B335 b 18 A8 J g 4 M v 385 78 S
RPFBEIEM R, S M, PR, Rb h
LncRNA NEAT1 (3635 188 14 45 4 75/ RNA-148b-
3p, 40N Rho #HCH: M 82 HETE W A (13 1 mRNA 19
Fa sk AR HE Rb 5 40 10 B 08 78RR 28 30 1 40 A 0
T, S EM R E T Be Ak, Rb S 4N P LncRNA
NEATI i G84% 18 K 4 T 18 48 45 A /)N RNA-106a, 3%
Tk AEE S T-1a (9 mRNA B8 5E M R ik K F 12
i Rb J6 40 Hf 1) 35 5E | {2 28 IS T8 i, S SO R i
U ARBESET I LncRNA NEAT1 /52535 Rb &
LR 2% , R BRI L7 TncRNA NEAT1 /K45 Bl
TPl Rb LS, 37 H R, LncRNA NEATI
REAZLS A /N RNA9-5p i o3k 5k | 51 ks 7 #H ¢
PO 9 B F IR T i, A1 1 5 20 Ll I 460 it 24 42
TS Ak LncRNA NEATI 38 BEAE 7F 98 40 i T
TR, 38 hindes 20 B A7 259 it 25 1 R BUR LA R
TG . A7 235 8 T 45 B % 9 LncRNA NEATI
(2R , FRARALER 1119 2 B AR KT, 910 o) G o Jo E 48
TS 1 A0 o-Mye B3k, 386 hi s 40 i % 5-
SRR I B U I, Rb LM LncRNA
NEAT1 A5 TR 5 B LBom ik B A 5, A B TR
BILITRG , S AE ) Rb IR A 750 A5

TFF1 & =M FZEE S, HAE R —F N+ 2
WK, 25 B WmiE-~ V- UG sh BERROR 8 52 Jopp iy
AR, WP, B P TFFL R U8 Ge A2 2 i il
PN R A0 B 3 B S RS (R S P I T A, 3K
PR GRS | SR VR AE 0 Bl TG AR DG RR 4 AR S
f,Rb LI TFF1 FEAIC, X 5 B pF 52 i 1) Rb
FEALUR TRF1 3235 B AR 0 45 1 — 30 % 0F 52 %t
273 {4l Rb [ )L ST s A g R, 25 R 3%
B 40% 1Y Rb FE2H 20 TFF1 2835 B2k s A, 48R
TFF1 B2E TS5 Rb IR RE, Rb 1 TFF1 %
IRTT R Y R R R0 3 A% 2R R AR S A O, PSR
B, Rb 4 TFF1 38E K 20+ X 38 2 80 iy B 4k
IS, T80 TFFL (323K T I8, i 7e A 25 F ik 2y
Y 5-Aza-dC ZL3E Rb 41 R )5, TFF1 5 8+ CpG —#%
R B F 0 2 B ARG, TFFT 2635 EEY  ARBFSY
R EAR =20 mm R SMERY Rb LI TFF1 T
PR B  4R7R TFFL (3R FEARAE 2 Rb 9 e it
J& . A HEE R TRFL AR —Fias k], Hi3k
I N AfEEE Rb Mg nd e, BFSE R W] Rb e 4 il
Z Y79 1 RB355 " TFF1 B335 T BEIS I i KR

1R F bt 2 e 2R G 3 T Ak, ] Rb S A i gR T,
Pt B > L A, Rb IR 4R b TFFL fY
i FIRAENS T RN RNA-18a, 406 pS3 AUEL SIG 1k,
R A0 00 4R 2R AT RS BE 10 AR AT R I T
TFF1 Fhm &2 Rb BOLTUS B4R R 2R R BRI
ML TFFL KA B FIEAlG Rb LS , X -5 B2
HIGE A LU TFR R8N A Rb BLIIRE & &%
FRIE R 45 i (R 45 S — 3 oo pr HJR N ot ik
TFF1 BEA5 T 40 % Ak A K I B Fll Smad2/3 1Y
WERRAL I , L R A i) E-45 %6 85 (A0 2k LA, N-
PR IR A IS E-a S AR A 1 R 2 1)
FEIR U g e A ) BT R e Ak IR o 46 I 2R
fitf-2 1O (R IR T IR, s 200 0 ) e A Tk R A2 28 1 U
55071 I RBFFEIESE , 76 A7 AU Rb BB i 7
TFF1 /KB 2 B A, A6 Rb HOLIM S TFF1 A9 7K 7
A BT PRI IR T BIF R, R, i TRFL 7K
FRERS 512 Rb BB i, W] 5B 28T 9 IFAl Rb
UGBS AR EY . AW, M7 LneRNA NEATI |
TFF1 B4 0 Rb 115 09 i 48R m AR B B Aok, $2 R
PIE A X Rb £ LAY ¥ H A 8 i w0 {8, mT
REA BT A B IR 2= A= PPAS ST
Z5 F Rk Rb B JLIMTE LncRNA NEAT1 JH, IfiL
15 TFF1 AV REAR, W3 5 i A KA B B 40 B A
K, TE Rb g e A e e b ¥ R ¥ AR . R dk
AU I LncRNA NEATI 25200 Rb Fil)5 9 fa i &
ML TFF1 Z P2 L7 LncRNA NEATL  TFF1
G X Rb 15 BA Bm i irAS 0 (E, A F T4 3 i
RiZik . AWFSER R BRI REA S A B, AN BEXTAS [R] 43
AU Rb BILHEAT 70 |2 0 b7, ARG i KA 2
o RAFSE, A0 B L4 LneRNA NEAT1 TFF1 f9 Il R
i FHAME.
) 780 S TR 1R S TR 25 P o€
15 Sk 7 A
7 F TR O S, ST R IS SR A w AL R
HFFE R, T B 18 SO A% ; R SEREDF ST A AR, WE
BB A AT A T R, PR R i AT S
ST AT 2 B AT SCHR I S 4 s o e B ek
5% 3Tk
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