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Abstract: Objective To investigate the expression characteristics, biological functions,and potential mo-
lecular mechanisms of circFAMI169A in pediatric hepatoblastoma (HB). Methods The expression levels of
circFAMI169A in clinical HB tissues and cell lines were detected using quantitative real-time polymerase chain
reaction (qPCR). Through in vitro functional experiments (flow cytometry, CCK-8 experiment, and colony
formation assays) and in vivo tumor xenograft experiments in nude mice, the effects of circFAMI169A on ap-
optosis, proliferation,and tumor growth were evaluated. Western blotting and qPCR were employed to analyze
the impact of circFAMI69A on the expression of key molecules in the DNA damage response pathway. Dual-
luciferase reporter assays,along with qPCR and Western blotting, were used to investigate its mechanism as a
competitive endogenous RNA sponge for microRNA (miRNA). Results CircFAMI169A was specifically over-
expressed in tissues of HB patients and cell lines,independent of its parental gene FAMI169A. Knockdown of
circFAMI169A significantly inhibited cell proliferation and colony formation while inducing apoptosis, with
similar effects observed in vivo to suppress tumor growth. Mechanistically, interference with circFAMI169A
activated the DNA damage response pathway. Further studies revealed that circFAMI169A directly binded to
miR-1253, thereby relieving inhibitory effect of miR-1253 on its downstream target gene CDK6,forming the
circFAM169A/miR-1253/CDK6 functional axis. Conclusion This study elucidates the role of circFAMI169A
as an oncogenic molecule in HB,driving tumor progression by suppressing the DNA damage response and the
circFAM169A/miR-1253/CDK6 axis. It identifies circFAMI169A as a potential diagnostic biomarker and pro-
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vides a theoretical basis for targeted therapy in HB patients.
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A LB RS E IR AL R cire FAM165A B2 € mi (K40 HB 4 fitd rb 4 1 25 117 G 328 B 3

RAP80 L) B-tubulin fE R N2,

& 5 HB & circFAM165A 5 DNA {5 EiRE

FRzE
SHEELH  A{R4A X‘I,ﬂ.ﬂiﬁ R fR4E

HepG2

REMMK FRE
XIE4E  RRLE

15X10°

56 X103

GAPDH - ! 35X10°
B . 4

s B A T yH2AX DL Bractin 4E 5 95, MER11,

50X 103

o



+ 1038 -

= A 5 [E F

#52026 £ 5 A 47 %% 9 IntJ Lab Med,May 2026, Vol. 47,No. 9

2.5 circFAMI69A 2 ZF miRNA #4574 iz
FAAE 2k T. B Circlnteractome 347 FI , %77 A5 076 3% H
miR-1253, miR-583 Ml miR-136-5p 1E K
FAMI69A B IELS & miRNA, P 6 K IR 7 5
PRS2 30 25 R Wb o s AR AR T T 1 6 B4 (miR-NC, 285
S5 1.2640. 11) ,miR-1253 41 (0. 7340. 03,
t=6.718, P < 0. 05), miR-583 £ (0. 66 0. 03,7 =
7.598,P<0.05) Fl miR-136-5p 41 (0. 70£0. 04,7 =

circ-

0.07) ], miR-1253 f% J50 I 408 5 P Ji) 300 2 11 A0 ot 2 ik
fitt 6 (CDK6) mRNA /K75 HB g 4 21 Jh &
[24.51(117.49,137.50),U<C0.001,P<0.05],

X 3R i 4l 5 i P 92 3 1878 5 miR-1253 %
PP e f5, CDK6-3' UTR 48 748 #1 4% & (0. 59 &
0. 02) ¢ 61T = Mo A A 8 T B 2B AU 44k (0. 34 £
0.02)FFm (¢ =11.51,P<C0.05), £ HB 40 it %
ik miR-1253 J5 ,CDK6 % [ £ kK F I, LI 6.,

6. 693, P <C0. 05) My 9 a5 5 LU M ik, i Tar- F2 DNARGAXEARZE(r+s)
getScan il [ & miRNA BB AEMEN,IFERE a9 53BP1 RNFS RADS50
A% circFAM169A 1) HUHG6 i . il i qPCR K ®E i xs gl 1.0040.03  1.0040.02  1.01-0. 10
W9 Mk ENN KRB, SR ER, 2D HEER  mesra 2.1240.03  2.0040.03  1.2340.10
FHAEREMMHAPRETHP <<0.05), WE 3, 29. 790 44. 300 2.197
qPCR 45 W W7~ , #H 8 F 98 5% 40 24 [ 0. 04 (0. 03, P <0. 001 <0. 001 0.093
*3 FERMEFRBNREE (2 +5)
151 HuR BTRC CBX4 AGO1
o E W AR R 20 1.00+0.02 1.00+0. 03 1.00+0. 04 1.00+0.01
FaJE R I 20 0.85+0. 02 0.59+0.03 1.19-+0.02 0.65+0.01
t 8.076 14.160 6. 339 34. 600
P 0.001 <0. 001 0.003 <0. 001
415 MAPK1 TET3 TPNO1 SRSF1 CDK6
T E WA R 20 1.00=+0.06 1.00+0.03 1.0040. 06 1.00+0. 04 1.0040. 04
T SE AR 2 0.78+0.02 0.70+0.01 0.7040.01 0.57+0.04 0.60+0.02
t 5.130 14. 430 6. 530 10. 770 11. 680
P 0.007 <0. 001 0.003 <0. 001 <<0. 001
_Hut6 _HepG2 WAETE W EO . AR RGN R T cire-
.&/‘\o«\mﬁq’ ‘«@.«\'ﬂb FAMI69A 75 HB i SC B BUBAE R, R A B T
S S L 3 724 F 4R W miR-1253 M 1T A B At
oo WRER W oo CDKS 06 257 5 74 B4 B 69 % 5 L) 2
arroi [N . o< 10° TERH 091297 g SR A T E AR

B8 HepG2. HUHG6 40 it & h %% Y« 41 B miRNA J&5 1) CDK6

05 R A
& 6 miR-1253 faiff#=E CDK6
3 it it

HB 2 L 0 foc H UL 54 JEF IR 288 78 b R 4 3R A0
HL AR 1.5/1 000 000 fi], RFEAE FFFRE#HC I
oA Je e ML A A . B ATAT: Bk = v A% 5 w4 S
MW S B AR EY . A¥HEB THESRM
BEBAF K Chn Mg 0 L AT 0 2 R 45 = K00 %8 L JL =TT
I 1] B BIME 2 20 8% Gl s 2 N TEBA S, B 7R 2 T Il
PRARAE FF & 5000 33 LA B2 - HB 12 W gosg
JUE A BT BURE T — S ki, A T Il PR AR AIE 19 12
W A6 80 B BE 4R AL 5 B B SR T o LA L (E A TG 0 o T

B ST 45 B K I circFAMI69A 76 HB 441 &% 44
M B RE S MR AR AR 1S T circFAMI69A fE R

HB 2 % 7 1 09 3% il i B /E AT Ag il sr F
FAMIG69A. W 4 M & 7 4r #7 &5 R 8 /8 cire-
FAMI69A £ 20 Jifd J5 R 20 M A% v i) 5 48 A B 5 A Y
(44. 6% wvs. 55. 4 %), X N H I RE A 58 $2 4L T 2 17 ik
i, 7EThEE B, SEEGUF 5 circFAMI69A 2 MK 3 HB
0 S0 A R I DG B A3 T DR R ATt 3 o
Ji 34 5 | o [ TR BRI 355 5 A0 O T, T A AR P 0 R

Ao ) A geg A A 5 LR 635 T B SR HB 40 i Y 1 4 TR
J XL T cirecFAM169A B 805 3 &y . 7EHL
HET, —J7 1, circFAMI69A 142 HB 75 ] 7] fig &
O 40 i 9 Y DNA Bt 45 B & A &, T cire-
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FAMI69A J&, DNA i {5 45 & %) YH2AX, RAD50,
MRE11 K H [ a4 50 F RNFS . 53BP1 4534 7 % 5%
WEFKFE LR, XERTE circFAMI69A &£ AR
HB . B il ) DNA i3 18 & fig 1 7T fig 52 240 il , A
7T 3 B0 R 2 AN A2 T 1% B2 Ll 3 e g e . O —
J5 T 5 circFAM169A 3 it W fff miR-1253 . miR-583 #l
miR-136-5p % Zfl miRNA, # §# 1“ /> 11 45 7 14 f
0, % EF T circFAM169A A% DNA 1 45 Ii
Rl A 0 R T A M S I R 45 8 1 CDK6
M circFAM169A/miR-1253/CDK6 18 5 @ - 17 T &
ABIE, X9 G R M 5 S8 B9k 55 T cire-
FAM169A 5 miR-1253, ) &z miR-1253 5 CDK6 3'-
UTR Z [ X &R, PG L, circFAMI69A 1] fE
HE4EE N P RNA (ceRNA) 5 miRNA 35 4+ 45 &
CDK6 mRNA, T 4 circFAMI69A f# B& 1 H %}
miR-1253 [ 0% B, % 25 19 miR-1253 13 DL R
TR LN CDK6 1361k, CDK6 1 ok 5 5 1Y 41 i J&
L1 R Eg: S S v S I INE 2 = G C S R N
05 200 e 8 B S AR B T O AT B AR circFAMI169A
S o R KL X R OBL I OC BE O B cire-
FAMI69A {235 1] 5 i 9 S0 1 3 Jre A OC 2 41t 1 43
Tl B, 2 78 RO T LI circFAMI69A 5 58 [H 41
ANFEE P VTS 4R AR I o F ol T D R o 1) IS T
iR, P IE, ceRNA ML circFAMI169A fi£ #f HB
R LERZ —.

AN, ceRNA ML 5 DNA #5455 1 25 #8362 5] 7]
REAFTEOCHK . J0 4 R B 4G A i 5 DNA 453 40 1 2%
B QIR A0 R SRR Y R A AT 2 51 & DNA i
1 B T B RLA T, CDK6 1R S 40 it J5 30 A9 A% 0
UK AT, H 35 % miR-1253 1 45 , Al e [] 322 52 Wi 244
fL JE 8 s AT M., circFAM169A/miR-1253/
CDKG6 %1 i 25 L 7T 6838 5 T P8 4t Jfn 8 W AR 2, ) 422 &
H DNA 51 105 1 22 81 55 48 5 3 6 1 005 . DA Tt ]
PR, MR, circFAMI69A 2 75 i i i W B H Atb
miRNA (U miR-583 . miR-136-5p) 3 5% Wi A [6] (19 {5 5
Do) 4% AT M [ B 3780 JEG 02 98 0 0 5 2 oK ok 7 R AR
KM,

FREEIEFY] circFAMI69A 1] 1 — Fh b B
TRy T BR B . circFAMI69A 71 HB
A N7 I A R R R S v R L R R MG i T A
i Wi b 75 00 0 R S 1 L BB A8 AT A0 o 2 1 e S AR Al
Ry T, AT AE X i 4 215 1E 4 2L S 4t
T AR M B, e A, R T X A ) A0 A%/ 4N
FEAREE AN AR 7R T 0T 3 9 4R B miRNA
807 AT AR 3 D B Lt W 5 HL T 25 5 ok oy W 3

Y AR BT L O 5 SR T S 5 T it Vi i H At AR VR TR
PR IS AS L AR S T IR HE . circRNA A B [ 47 (1
SRR E M L A AR I PR AR AR 09 4% A7 L 32 i AR I 5k
R AR S — 4R T T KA S 2 W T R
B Al AT P

IR AW FANIATE — 5 R M. circFAM169A
16 HB H BRI e 1 8 0, 9] JFG 4 A B AR
1) miRNA 88 [ T A i — 2 % . ok HAE I
T8 SO Y S BR A HhALRE 5 I PR 43 L AFP K F-
14 R DG 1 Bl S TS A AL S A TR AR I P L RO I
PR BB v 3547 56 40F

L5 LR, A WS AS AU T BE S AL BT
circFAMI169A 78 HB WU /E R L 3 %5 ™ g T 3
VRN —Fh B AR 3T 2 W 5 S AR AR B i B R
W B R S R ST M L S M R UE T I S
O 0 M 2 TR ) 5 DG I, R R4S B T L3I e 11 R e 1k
MR S il JE SR W 9K 3K T O R AE HE Y cire-
FAMI69A #7573 , I TR A PEAG H 78 HB & LAk
FRA2 7 v i L FE AR
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