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Abstract

¢ Retinoblastoma ( RB) represents the most common
primary intraocular malignant tumor in infants and young
children, posing a severe threat to the visual acuity and
life of affected patients. Clinically, it is categorized into
hereditary and non - hereditary subtypes. Mounting
evidence indicates that RB cells most likely originate from
cone photoreceptor  precursor cells, and the
tumorigenesis is closely associated with the inactivation of
the RB1 gene. Beyond RB1, a growing list of genes
including MYCN, TP53 and PRMT1 have been implicated
in the initiation and progression of RB. Concurrently, the
dysregulation of multiple signaling pathways such as RB/
E2F, WNT, and PI3K/AKT synergistically drives the
survival, proliferation, invasion, and metastasis of RB
tumor cells. The therapeutic paradigm for RB has
undergone a dramatic shift from the conventional
enucleation - dominated approach to personalized
multimodal therapies that prioritize globe salvage and

visual preservation, encompassing local therapies,
chemotherapy and radiotherapy. Moreover, novel
therapeutic modalities including targeted therapy,

immunotherapy and gene therapy are currently under
active preclinical and clinical investigation. In recent
years, long non - coding RNAs ( IncRNAs), as pivotal
regulators of genetic expression, have
increasing attention for their critical roles in RB
oncogenesis and progression. These molecules hold great
promise to serve as novel diagnostic biomarkers and offer
innovative insights and strategies for RB treatment. This
review summarizes the latest research advances in the

attracted

aforementioned aspects of retinoblastoma.

e KEYWORDS: retinoblastoma; related genes;
pathogenesis; therapeutic approaches; long non-coding
RNA(IncRNA)

Citation; Diao QH, Li SX, Xu XY, et al. Related genes,
pathogenesis, and IncRNA functions in retinoblastoma. Guoji Yanke

Zazhi(Int Eye Sci) , 2026,26(5) :816-822.

0317

A0 X B £ 41 B 983 ( retinoblastoma, RB) J& 22 4 )L &
UL N R  JE R BL S 2% 3 e Z Fh I & . RB
UK A5 RB1 KL PR XA ik DR 98 28 2% DT AR OC , A W52 i
X RB S HE LN 2 73 A B, 98% 1A 19 77 A& RB1 %
PRS2 409 WO 191 52 A% Y, R0 355 49517 A SFL 4L . RB1
G (A RIS Z 50 ) L 60% (95 91 A A Jse A



Int Eye Sci, Vol.26, No.5 May 2026
Tel;029-82245172 85205906 Email :ij0.2000 @ 163.com

https.//www.ijo.cn

T A% FR {91036 5 & B0k XU AR, 12 DRI A 0% 3 B E 12 mo
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KGRIT TR T4
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R DB AR A 4, R R 2 9 5 A0 0 o o S
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FRMMEHE AN bR S Y A 2oc A bR S8 . RB
2 0 25 6 1508 46 11 MYCN T MDM2 , {H Ak 22 HoAth A 98 22
ik pRB Hl p53 #E RB ¥4 1 , A7 W 55 A, pRB 7EHL
R T A M P T o 265 9 MDM2 ] T pS3, B
FIEH) MYCN (40 5% AR K R s ™ Rk RB 40
5 T RE AR R T AL T (A 0 L, (0 /N HE 53 At ke 5 1% T i
£, B8 RB (40 IR A Bh IR B0 & AR AL Y
PRAE 35 T HRLA T I W &, 0RO 3 A A i [ e 4
e LA 7 R A 3 R
2 RBHEXERMESERR L FIEH
21 HHXERE 7 RB AFMEAL LRI B, 22 R Rk
FEPH ( difference expression genes, DEGs ) HLBEAEM,
W KB, 7E RB 4HEH A 78 A FiE LA 155 4 F iR
FHEA B RAER XA F T RB K EMIRE
EELE" , RB1 BB RASE ¥ J& RB A /ER) £ 2
HORNZE , RB1 JERAL T A 13 Y ERY q14.2 XL,
S — PP E BRI L R S B T AR B G b
S WIRELAE . RB1 S H 4mfi% (%) pRB 48 5 5% S [ F E2F
R U R OB By (B si e ) 0 A o/ S S A B
Ax 2730 pRB TBE B, I e 53 % 200 it S B A il 5|
LI S 4 A | BOR R R A RO SERET A, RB1 %
PRI 25 % HLAh L R () 3635, 4 ESRRG 3£ [H, HoAE RB
k5 IR i & e R R R DDA G RB1 RN £
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AT G SCRAS SRR UL S AR SR AT TG R
AR ) £ TR LR IZ W IR o R IR i R 2R R
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10%—-25% () 50 RB £ #54 RB1 JE R () S0 848 | X
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TRFT 2R URIA A — LI R 40 i A B R,
B[R] — LA (A0 RB1 KPR ) B8 4> 45 a7 e PR DY) 5 728 B
FIahmi sk L ThBe" %A U R FE Rl L Bk # 2 ( AFF 5
FHIBR RB1 FEH AR A0 A2 (3 R0 LM 6 S,
W MYCN , TP53 . PRMT1 .MDM4 UL} p130 %21 MYCN
S e B DA s P e IR 5 e A A Y 3 A AR A
1RV VIAOC 76 RB WY, MYCN 1 = 22kl # 0k
& IR A T A R R 22 Y I PR TS L FE SR & A RBL
FEH A MAEZR G RB B, MYCN R ()3 14 7T g
1% RB, 5% & E RB B & M L, 1097 8CR M ¥E A
P AN MYCN SRS RB F 7 3¢ B S [ 19 I DR 4
TRy FHRAE 1% W2 () 4 FRFAE R DNA I 3640, S
5 A RA Y A 6 B I S B RO A ik SRR AE
g g A PEARTR YT SR A T O 1) A YR, ST
PATICAR B3 (0 05 FAE A7 R0 TPS3 4 i i) pS3 R
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1 pS3 AT A Jieb I 1 40030 65 1) TS L = RBT 1 R I e
BEANAZE DT pS3 A 5 B9 20 M8 T 538 Hh 4n A Y, B R
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65% 1 RB B 1Y MDM4A PR R 8 R 47 38 Al B ek, IF
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B A2 ZE T 40 A0 M g T & SR T Spl S
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%S S RB 40 & A b R - 8] e Ak, 42 1 e 40 it iy
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TR AN AEAERE ST e VR AL X S (S
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A [l 02 5 D 3 R A0 s ), B B i A
S 1) R AR R SRR B MMER, JU R4
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methyltransferase 5, PRMTS) BEAE #E L& N 2 AE K FF A
(vascular endothelial growth factor A, VEGFA) Ja 8l X daf
FIZH O H3 55 4 7 8 & R = W 34k & i, M T 9835
VEGFA WY FEN 23k, Bk PRMTS w1 VEGFA %5 5%,
FELE RB Ayt E

MR RNA (circular RNA | cirecRNA) K 583E 9% 15 RNA
(long non—coding RNA , IncRNA ) F1ff/]» RNA ( microRNA ,
miRNA) Z59E 4515 RNA 7E RB I EEZ Wi Z 2 EM , &
1T i 8 A 8 4 3k R 3 TR 7 I el 4 A R0k Jie v e 4 T L
VEF ., TF5E K30, 28 circRNA 76 RB 5% 3235, 1 AR/
g A g B TR RB A B A T T R
TR UUER cireCSPP1 A] [3 miR-642a-5p B2k, 1l
Y-79 LAY YT 3R cireCSPP1 AT RERL R RB 1
VAT VS ERE A miRNA /£ —FhAE A /N RNA,
T Z AN s AR AR 1] 8 S 5 A e AR 49 n
miRNA-494 miRNA-433 1 miRNA - 106b %538 o 1 % %&
HI 4B SN2 5 RB 09 &k AL FUL &, R4 RB 20 i 1 3%
BRI R At B, R A S0 s A T R

FERCBEHL A YRR RB BB P PR8N A 36 Oy =0 R 2 4
RB & A T REHA 5 m , Ko R BE I R W2 88 T 5
SOEURYI R (fh2E 15 Y R SR A ) P R R 25 K )
BEMR AN 4 Jm S5 0 0 nT fE 4 580 DNA 1453, 3 7l RB
B IRURS: ) BREE r A S Ak IO 38R 98 i 07 B B A R T A
J& RB AR RN,

RB 119 & A5 3 B — 35 A mb il Ji S 9 ) & 51 i 2 3
PR 5878 Ji Bl — 2% SAE 1 P8 4 — 15 538 B 57 - AR AT o
SEH IR N A B 45 )2 AR T R B AT B i
A2 B S 184 R G MR G Ak, B A 1A B L R T B B
51 bR 20 T B AR 2B e
3 IncRNA 5 RB

AR, IncRNA 7E RB & 4B & J& v i A4 32 7 52 3]
S, LI Ao L PR AH B | 2H A B | e e o B 0 R 4 i
AR R A5 Oy 2SR A0 M i G oAb R R R 28 A
2,40 BANCR ,AFAP1-AS1  PlncRNA-1 XIST , HOTAIR .
PANDAR % IncRNA AJ{2 i RB i & Fl%6 5% | 1 MEG3 |
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NKILA 2635 R4, IncRNA XIST ik b, 5 # & 7 A 6,
IncRNA NKILA 33535 520 RB 40 M (1 384 4 1T 5% AR 28
REEAL, IncRNA XIST 3 % 35 W 5 2 41 ™, IncRNA
MEG3 £ RB 14U ik ik, 5 s 142 28 A1 WNT {55
T BIE B IR G 5 GSK-3B ik B - PR AR 1 4 [
i, AR PP WNT 15 5380 B 1, e 28 B W RB 41 ifd
R 28 55 R ERRY . IncRNA HOTAIR 7€ RB 40 i 9
FIR K 5 IE ALK B 40 i AR L 2 3 T R, IncRNA
HOTAIR 3# i 35 4+ 25 & miRNA-20b-5p |18 RRM2 3
R 223k, HE T TS PI3K/AKT 15558 %, {2 3F RB 40 Y
G TP HPE T ) IncRNA ADPGK—AS1 A 3 4+ 8 45
miR—200b—5p A9 A 12 UE RB 20 A A4 438 5 A1 v [, 410 1
IncRNA ADPGK - AS1 #] {¢ ¥F RB 40 Jfg ¥4 1=,
IncRNAZFPM2-AS1 8 i+ 1 ] 8 4% miRNA-515 # [fij 8 4%
TR HOXAL By 363k, S &AL ¥E RB 9 & 2B & B
25 |, 25 RB N IncRNA AT 43y {1 57 0 F0 410 9 74 95
K&, HAE LTI AE 235 25 55 EL 1) ()15 5 0 % HL B
FHE(E ) .
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77 1inc00488 7E RB 20 21 J 4 g v 32 3k 3% 13, 3
1454 miRNA-30a-5p J8¥% EPHB2 KN )31k 155 RB
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P, G I A PGC— 1o 52 M 40 AR S5 A A, 6 4 100 il 4
AEAR AR A A T, 35858 T A R0 400 0 S 0, X
Fofr AR 14 7 98 26 B 1inc00842 AN A AR 1 Fifr 2 200 fifw ft B okt 1
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FT 1linc00842 7 HAth il J7 o EL 56 31F 14 412 98 1 Tﬁ%ﬂﬂﬂ,\
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HOHGE . TR SR ph e AT i R HC ] R ) B B A A
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BUN R IRIG T B0 J7 vk o TR B4 BR R A T ORA
I7, S5 FH T e 0 0 At DR IR 3 7 2 s HR ) e S
SRR R  BAR T DA 2 R e, {HLRT BB Sk
J A A AL B R, An RN g e Ax e e TR
KB X FRFNGLIE G U887 e 1O B R A

Iy T A G 4 B AT AR ALY W 25 R
B RFCIAE A BRI BB IO i 45 , X 4 25 ) & Bk 55
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1 RB 1Y [F] B AN S 0 £ 3 0 A A7 30 7E B B BE AR R 35K
R B [, 2 S 1 AR AR A B, © O
PR 367 RB A —Zk 4% | 0 s 7 R AR AR B3
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TRIT 72 REKE 24 Wk B s U i % R BRI N B
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