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= E=581: HRRNA circRADI8 # & 378 ZL R Ji AR IR 09 2 e bl AR AR T, (R 7 LAt 2%
P bR 14 2 3k B VR T it R 50 o3 48 /s o 28 3 i 0138 o 2 W AR 2 2 SR T30 cireRADI8 F] 5 miR-516b .
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TSR AL 40 cireRAD18 7245 FL A 40 i v 19 323k Je Ve, BT miRNA BRI SE R i PR & o
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B 5286 5 RNA 2 ULUE (RIP) S236 43 BT circRAD18 . miR-516b J2 PDK1 Z Rl 145 & %% W5, &
FH 3k 2 38 /R 52 30 1E — 25 BIE = Z M E R .
GR: SIEWEEHW MM LA, cireRADI8 7E4 45 H s A R b 9 RB B EIE () P<0.05)
M g si-circRAD18 Ji5 , 45 EL I Jie A WA MG B e 07 . 4 46 W48 B S LR 7 A B BT I AT (3% P<0.05) 5 XY
TG AR 5 HE 9L 5 RIP 528041 52 cireRADI8 7 5 miR-516b 254, i PDK1 J2& miR-516b 4 T 7§ 3
M. miR-516b #5804 K% si-cireRAD18 1) %% Y ml BH 9 4000 4 41 e 4 265 W 48 B . ZLIR ™ 4k J2 PDK1 & 13K 3k,
HAMFE PDK1 AT 3 R 32 M AR ] (19 P<0.05) .
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Abstract
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Background and Aims: Circular RNA circRAD18 has been found to play a promoting role in the
progression of breast cancer and thyroid cancer, but its expression and function in other malignant
tumors have not been fully elucidated. In our previous study, we used bioinformatics software to predict
that circRADI8 can interact with miR-516b through complementary binding, and pyruvate
dehydrogenase kinase 1 (PDK1), a key regulator of glucose metabolism, may a target gene of miR-516b.
Therefore, this study was conducted to preliminarily investigate the expression and function of
circRADI18 in colorectal cancer cells and its regulatory relationship with the target miRNA and
downstream target genes.

Methods: The expression of circRADI18 in different colorectal cancer cell lines (SW480, SW620, HT-
29) and normal colorectal epithelial cells (NCM460) was detected using qRT-PCR. After silencing
circRAD18 with si-circRAD18 in colorectal cancer cells, cell proliferation, glucose uptake, and lactate
production were assessed using CCK-8 assay and corresponding kits. The binding relationship between
circRADI18, miR-516b, and PDK1 was analyzed through dual-luciferase reporter gene assay and RNA
immunoprecipitation (RIP) experiment. Finally, overexpression and knockdown experiments were
conducted to further validate the relationships among them.

Results: Compared to normal colorectal epithelial cells, circRAD18 was significantly upregulated in all
colorectal cancer cell lines (all P<0.05). Transfection with si-circRADI8 resulted in a significant
decrease in colorectal cancer cell proliferation, glucose uptake, and lactate production (all P<0.05). Dual-
luciferase reporter gene assay and RIP experiments confirmed the binding of circRADI18 to miR-516b,
and PDK1 was identified as a downstream target gene of miR-516b. Transfection with miR-516b mimic
or si-circRADI18 significantly inhibited cellular glucose uptake, lactate production, and PDK1 protein
expression in colorectal cancer cells, and the supplementation of PDK1 could reverse this inhibitory
effect (all P<0.05).

Conclusions: CircRADI18 is upregulated in colorectal cancer cells and is closely associated with
enhanced cell proliferation. The underlying mechanism may involve circRADI8 adsorbing miR-516b
through sponge uptake, leading to upregulation of PDK1 expression, and subsequently, reprogramming
of glucose metabolism in colorectal cancer cells.

Colorectal Neoplasm; RNA, Circular; Metabolism; Cell Proliferation

CLC number: R735.3
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AR K B B — P A B P FE g B RNASY, cireRNA

2020 4F 4> BR 45 1 W 95 B R 90 AR EE AL 193 T B,
7 4 RGBT 12 2 M R 9 B0 9.7% , 4 o A ER
E BE T B (19 9.4% . BF5EP s, R4 EH G
SR S A AR AT 35 90% , (FL I 5 1 b AR
TEMAEAE AN 245 . R &5 B 0 8 35 10 2 00128
FORIT R DA AR SN B, S AR Ok 45 PR S R R
il o R B 13 78 R AIG Al 4 RS RNA A= 4 4 3 4 bk
KBtz TGRS, %I E Y bs i 9 09 D) BE B 5%
Keiz K o 45 B s I R 26 A R X
9 4 0 RNA & — 2 50 2L (10 9 RE A= 90 2 9 3 IR
T, HHFROR RNA (circular RNA, circRNA) J& 3T
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(microRNA, miRNA) , # % 4658+ & & 1 i
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B R, Ok £ 1Y ciceRNA $ & B, BF5g0-1
7R cireRAD18 R i #F = BF % L B 98 i 14 4 . 3 3
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M 38 1 circinteractome FI TargetScan %0 & & i
circRAD18 15 miR-516b 47 £ 25 £ i n%, 17 74 Fil 12 Jt
A T U 1 (pyruvate dehydrogenase 1, PDK1) n]gE
J miR-516b (YHEIEIN . ABFTE LA E RO 587 500 2
fili, WD AR VY cireRAD18 7 25 B 11 Jiss 240 1 v #4935 55
B, K HATHE miR-516b K& PDK1 A X 5

1 #MREFE

1.1 FEMR

Lipofectamine 3000 %% % il 5 . TRIzol i 7 .
RIPA 2 f# % . PMSF (Thermo, 3 [E , 13000001 .
15596026 . 89901, 36978), DMEM 5 7% 3 . i 4 1L
H . PiLAEZER (Gibeo, EE, 11965092, 10100147
15140122) , PDKI1 Al B -actin $L & (Abcam, 3¢ [H ,
ab202468 . ah8226) , Anti-Ago2 ook ( Millipore ,
USA, 03-110) , RNA #f #& X 7% & (Applied
Biosystems, USA, AMI1835) . TaqMan Wk S )
(4366597) . qSYBR-Green-containing PCR ! F &
(4349182) , RNA %5 & H H % 9 U 3E ol F &
(Millipore, USA, 17-371), X% % B35 P 46
KA & (Qiagen, USA, 59934 ), 7 %5 B/ % i 4
Ak 1 46 42 55 67 Amplex Red Glucose/Glucose Oxidase
Assay Kit (Invitrogen , USA, A22189) . FL7g kit
# & (Sigma, €[, MAKO065), IfiL 40 i it % #
(16x25 4% ), % 4h 0] W 4 J6 6 B i1 (Thermo,
Nanodrop 2000, USA) .
1.2 LWHE
1.2.1 @R 45 5V 40 L SW480. SW620.,
HT-29 ] 1E F 45 H W b % 240 il NCM460 (ATCC 2k
U5 P AR i AL nv7 s B AL Y d P B B 3R T 10% FBS
PRE IR A TR E T 37 ¢, % 5% CO, 1Y
S R SR AE N R T . miR-516b #5540 W K H %t IR
miR-CTR . circRAD18 & & siRNA (si-circRAD18) A
H X (si-cirecCON) ¥ HEEB Invitrogen NREIR? S
. MR A . 2R circRADIS-wt . PDK1-wt
K BF A Y circRAD18-mut . PDK1-mut [ %¢ Y % i i
T B 2K 1 1 GeneCopoeia 2y 7] F4 ZE .
1.2.2 circRADIS 8k & kst 4« WS, H
% 10% FBS ] DMEM K5 7% WM B, AT il i 10%/mL
M40, 6 fLAR T AR FLAT 2 mL A0, B T4
LS SR A . AT A B 24 60%~80% i} i £ i G
JH JE T EP 4 B i lipofectamin 3000 F1 55 e 57 5 P
BRI RAE 20 min., HF _ERIBE WA R L
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Mg FRw CREIER) PIRY, AR5
ey e AL B TR D, 6 h 5 M SR
o 48 hE, WSS AN MO il B AR Bk AT LA S
¥ . si-circRAD18 ¥ %1l 4y : 5-AAU CAG ACU GCU
CUC UCU GUA-3'; H XF B8 ¥ 31 si-circCON K -
5'-UUC UCC GAA CGU GUC ACG UTT-3',

1.2.3 RNA # B F2 qRT-PCR ##  TRIzol 2 it &
A0, 1: 2 R EE-TRIzol . 75% 15 2 4 °C 850>
BUT T 40 0 S 2 40 RNA 42 8L, R B RNA 78 28
SRR LA 6 BT BRI A A% IS T 4 CUkAR
PRAFE A F . DAAR HRUAY 200 Af 51 20 2 5 RNA SH B AR
F 30 5 S ) A vl B B A qSYBR-Green-containing
PCR 32 7 &0 0% Ud B 45 2 A7 # A, 2F A7 AH 6 2 i
(BioRad IQTMS Multicolor 5% Bif % )¢ & B & 48, %
[ ). X miR-516b 3| ¥ H Invitrogen N A
U6 NS, 2T F A R s R, He
AACT= (CmiRNA-C,U,;) #BHE - (CmiRNA-C,Uy)
SEHR L RV R N 20 WL, HHLKIKEIANE
fL o circRADI8 9 51 9 i 2 )5 41 1E 0] . 5'-CAG CTC
ATT AAA AGG CAC CA-3', JZ[a]: 5'-CAC ACA GCA
AGT TGG ACA CTG-3'; N Z U6 (5 ¥ ¥ 4 iE ) :
5'-TTA TGG GTC CTA GCC TGA C-3', I : 5'-CAC
TAT TGC GGG TCT GC-3',

1.2.4 CCK-8zmie¥g i 445 By % 40 il 2 0.25%
Y J T T AL S, B si-eircRADILS (4 it %% & 8 &
5x 10¥mL) Fl si-circCON 4l 8 ( 20 it % J& 4 % 5
10°/mL) & T 96 fLt . HEEFMRAEST CTHE
— ERFE], ARG A CCK-8 ¥ (10 wL), F
450 nm I KT a0 I O B 1A

1.2.5 MHBEHAFLRSZTONZT K0
Fl 2L, BALIZER 3x 1004008 . 24 h 5 UL
R G, JFEEAETE-20 Co& ], BTN E
3 S AR A T 7 AR /o % W S A T A D 3K R & Amplex
Red Glucose/Glucose Oxidase Assay Kit 1 Z, B2 #5 I 42
I 0 BB B AT ERAE K I 45 L 9 40 i HT-29
o bV A A T R R LR R R R
SR 563 nm Kz 460 nm i K Ak (4 WG EEE, IR
SE bR AEAL A 5 X BRI AT e B B R

1.2.6 % & & 8 & % 40 5 iF miR-516b 5
circRAD18 45 & I 9 G B WG SE 90 43 4 4L, 3 5 -
miR-516b 5 circRAD18-wt . miR-CTR 5 circRAD18-wt .
miR-516b 5 circRAD18-mut . miR-CTR 5 circRAD18-
mut; K IE miR-516b 5 PDK1 45 & 4 2¢ % % il 52 16
4% K 4 4, miR-516b 5 PDK1-wt. miR-CTR 5
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PDK1-wt, miR-516b 5 PDK1-mut. miR-CTR 5 PDKI-
mut, % bR 5r 453 5 5% G HT-29 40, 48 h 5 Uk
RN o AR 3 7R PR A A R U B A AT 4R
Mo FHXT 9 ' 22 I 1 o 96 6 3R Il T Ml 1 POk
REIE M, BALE R E3INEFL (Biorad %
TR, SERE), BE circRADI8 5 miR-516b &
miR-516b 5 PDK1 Z [d] (U454 2 & .
1.2.7 RNA %% %% (RIP)  fE RIP /07 Z A, 4%
ffi FH MS2bs-circRAD18 .  MS2bs-circRAD18-mt £l
MS2bs-Rlue (X f #0414 ) e Ju 45 B 4 s . RIP
S AR AR RNA 256 8 A S e DL TE ki &
oA BB B 45 UE AT 8 /E , miR-516b 75 & S 4tk 5
K, 9 fdi FH, PDK1 mRNA . circRAD18 F1 miR-
516b 4% FIAH XT € 12 o
1.2.8 Western blot 2 #7 M HT-29 40 Jifd ip 43 B 5
i (RIPA 2 f# % . PMSF), W&, AT SDs-
PAGE ¥ ¢ 73 85 . 8 F1 BT 7E 300 mA & 1 F # 47 #%
B, 2 hJE¥ G 3 4 CukAs . I ] PDKI $i 4 4k
P, WHTERFHEHESE 9 E 1 h,
Horfr PDK1 i1 B -actin AR 9 M A 1:1 000,
1.3 Stk

SPSS 20.0 #A4F H T8 i id sk 5 0 Hr . SR

anti-Ago2

1 circRADIS TS B = R I RIX K INRE

BERFINIH GO AR = pRifE 2 (2 25) ROR,
oA 30 T RO R, IR T 2T T2
HHRVEE L. P<0.05 R 22 A Gt L.

2 & R

2.1 circRAD18 EZEEEPHIFRIZ K INEE

K A1 qRT-PCR £ W 45 B 7 98 M OE % 25 H g -
K 20 M TP cireRADLS (1 R IB K-, SR B, XS
iEH 45 B M b B 41 NCM460, circRADI18 78 45 B
Jo JiE A B R b R R BB W B (3 P<0.05)
(K 1A) o A E— 4R 5T ciceRAD18 Xt 45 15 7 % 41
JiL A A R AR 52 m, fl B 1] circRADIS Y
siRNA i 1% 25 & W 98 20 i P cireRAD18 1) K 3K .
si-circRAD18 11 #if {15 20 % 7 HT-29 45 Fi 7 9 40 e &
AR R IE (K 1B) . CCK-8 1 78 46 I 52 36 1 7
circRAD18 1 T 4 #1101l 25 £ 7 Js 40 B 119 15 5 g
(EL1C) o Ty A3 A A 00 5 255 88 JBC ok 0 FL R 7 A
i, K circRADIS8 13T BR AT DL B S8 40 ) 45 % i
w4 R A AR R R R FL R AR, B X IE R
45 1 W b Bz 40 NCM460 W 3% A 5% i (P>0.05)
(E1D-E) .

W si-circCON
I si-circRAD18  p<0.01
| —

P<0.01
—

A circRADIS TEZE H I 4 & P YA 15 B Y si-circRADI8 Ay

UUBRBLRE M T C: CCK-8ACMANNIIGGE; D: NI4T RO s B. AMIFLRR ™ A= AS

Figure 1 Expression and function of circRAD18 in colorectal cancer

A: Relative expression of circRAD18 in colorectal cancer

cell lines; B: Analysis of silencing efficiency after transfection with si-circRAD18; C: Cell proliferation assessment using

CCK-8 assay; D: Measurement of cellular glucose uptake; E: Measurement of cellular lactate production
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2.2 ZEHEMFE circRAD18 %t miR-516b BI1E A
TE 43 B3 25 1 W 98 20 L HT-29 £14 200 J S5 1 400 i A%
43 J5 . 35 qPCR K U W8 1 circRAD1S FY IE 4
Ji5E A o 45 5 R cireRADIS = A 78 T 45 H W i
20 B B B B b, s R miRNA BT AR R B AR, &
B # Z A EA EAER (E24) . ARIEAEYE R
SRR, cireRADIS F 4 F A EAEAE 2 N

A

2 circRAD18 5 miR-516b B % &

miR-516b 45 & 0907 25 (181 2B) . i i B¢t K ik
A 1 RS2 B IE 52 cireRAD18 BEf% 55 miR-516b A B /E
M (E20) . BEfE RE—2E50uE, #1717 MS2 #%

B RIP 52 5 L3 3F circRAD18 H1 miR-516b 22 ] A4 1
EMEAEHER, 4558 B8 miR-516b £ MS2bs-
circRADIS ZHI W &4 (K 2D) .

CircRNA CircRNA (Top) -miRNA Site
Mirbase ID miRNA (Bottom) pairing Type
hsa_circ_0002453 (5'...3) AUAUACUCCUCUACC(IIIIJCI(IZAIQ?C - 8
mer-m
hsa-miR-516b (3'...5) UUUCACGAAGAAUGGAGGUCUA
hsa_circ_0002453 (5'...3) CUGUACAAGAGAUCCCUCCA(I;II\U . ]
mer-m
hsa-miR-516b (3"...5) UUUCACGAAGAAUGGAGGUCUA B

A: BN [ B A7 circRADIS . RADI8 mRNA., GAPDH Fil 18S (yAHX%) LB ; B:

circRAD18 F# 41 H miR-516b AT A5 A7 55 C: R ER TR AL F D 52646 1 miR-516b B4 A cireRAD 18 2 [l 4 A1

HAEA; D: MS2HHIEH RIP SER KA &5 05 5

Figure 2 Relationship between circRAD18 and miR-516b

A: Relative proportions of circRAD18, RAD18 mRNA, GAPDH,

and 18S in different cellular compartments; B: Predicted binding sites of miR-516b in the circRAD18 sequence; C: Dual-

luciferase reporter gene assay to investigate the interaction between miR-516b mimic and circRAD18; D: MS2-related RIP

experiment to validate the binding relationship

2.3 circRAD18 %% s PDK1 BT 1EA
TargetScan % 4§ J2 7 il PDK1 & miR-516b [ T Ji#
HUIEN ([ 3A) . PDKI 2 0 45 b5 45 B0 A b i —
FACIEE A, ZWM SIS oy —FloE N, I
TE 20 Pl W Pk b g8 vh A7 e ok 2R A N e &
KH B, ¢ 3R B i A5 5 A S 56 IE 5 miR-516b fig
fi% B 4% 45 4 PDK1 mRNA /i 3-UTR (€] 3B) . %%t
miR-516b B4 W) J5 . 45 B 987 44 Jfd HT-29 rf PDK1
Y AE AT 3k 5 Y B AR (&13C), X AGO2 A
XK RISC & & ¥ #F 17 RIP K il , 45 B W Jn
circRAD18 . PDK1 Hl miR-516b 4 5 ££ 78 4/ Anti-Ago2
A (K 3D) . circRADI8 UL 2k 1l 5 % PDK1 [ f4
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RISC RAEW B (K 3E),
2.4 circRAD18-miR-516b-PDK1 % ¥t 45 B 7 /& X
HERENZE
I Ao R DU A R SRR RN FLRR A, ORI
FH miR-516b #% 4 ¥ K si-cireRAD18 %% Yt 45 7 i ¥
HT-29 40 g, ] WY Sk 3 AV 200 0 467 2685 % 1) 8% B3 B 5L
R A d,  HLaX R AR 1 AT 9 PDKL 9 #b 78 i 3 4%
(¥ P<0.05) ([514A-B). 534h, miR-516b 4145k
si-circRAD18 (19 5 A AJ DL B & % Ik PDK1 9 25 11 3%
ik, Hizad B 0] i 2 #h 58 PDK1 8 ok (39 P<
0.05) ([&4C).
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1 miR-CTR
[ miR-516b

Predicted consequential pair vet region (top) and

miRNA (bottom)

1 Anti-IgG W si-circCON
I Anti-Ago2 I si-circRAD18

P<0.01 P<0.01

3 miR-516b 5 PDK1 KX &K circRADISHIATER  A: TargetScan £{4 4 1l PDK 1 5 miR-516b A H AE Y mRNA 3'
-UTRJFS; B: XWEOGEEHR A SEE 25050 E miR-516b 44 A1 PDK 1 Z A EAEH; C: gRT-PCR 4T miR-516b X}
PDK1HIfEA]; D: circRADIS, PDKI fllmiR-516b 7 Ago2 ["AYEHE; E: circRADISTLERJG, circRADIS 5 Ago2 £54H)
“FHERRAR, 1 PDK 1440

Figure 3 Relationship between miR-516b and PDK1 and the regulatory role of circRAD18  A: TargetScan database prediction

of mRNA 3'-UTR sequences for the interaction between PDK1 and miR-516b; B: Dual-luciferase reporter gene assay to
validate the interaction between miR-516b mimic and PDK1; C: qRT-PCR analysis of the effect of miR-516b on PDK1; D:
Aggregation of circRAD18, PDK1, and miR-516b on Ago2; E: Decreased abundance of circRAD18 binding to Ago2 and
increased PDK1 after circRAD18 silencing

miR-516b+PDK1
miR-516b+vector
si-circRAD 18+vector
si-circRAD18+PDK1

= 5
= Q
S %
=
£ ‘%
C

B4 circRADI8-miR-516b-PDK1 SAZEEBFBAMFMMER A miR-516b B K si-circRADIS (4% i al 11 il 40 ffa 4 7
E, PDKI i FRIAIG, HAMHEBOK K E ; B: miR-516b B K si-circRAD18 {147 Yy ] 410 il 20 it 7L R 7= 4
PDK1 i #Kib S5, FLR™ LK FPAIPRE ; C: miR-516b B K si-ciccRADI8 )5 | A ] LIFEAR PDK 1 FZEE 1435, #hsE
PDK 1 1] %%

Figure 4 The role of the circRAD18-miR-516b-PDK1 axis in colorectal cancer cells  A: Transfection with miR-516b mimic

and si-circRADI18 can inhibit cellular glucose uptake, and the overexpression of PDK1 can restore glucose uptake levels;
B: Transfection with miR-516b mimic and si-circRAD18 can inhibit cellular lactate production, and the overexpression of
PDKI1 can restore lactate production levels; C: Introduction of miR-516b mimic and si-circRAD18 can reduce the protein
expression of PDK1, and supplementation with PDK1 can reverse this effect

© WA I3 # [ % 8 S B 4 3 BT http://www.zpwz.net



1528 HE L

NS,

532 4

v

3 i it

B 25 i 8 P AR 2 R AE YR BRI R
A TBE 2 J R 2 1Y cireRNA B & B, IR 9T
ABFFEM S BEFE R, 5.8%~23% (1) HL AT 5t
6 M B9 N 28 HE R AT P= A cireRNA,  HLIX 26 circRNA
FE N TA] Y 20 20 T 40 i 2 78 () A] £ Ry gl A OF A
circRNA 76 1 ZL 3l 9 h 2835 2 i BE AR SF Y, Rk
S5 P LX) RNase R HLA HUME, 45K LU AH I 1 £k
PE RNA B 2 20, cireRNA 7] 7y miRNA ¥ 45 &
R TIRE, circRNA HAT miRNA 945607 550, %
YE 9 miRNA (3% PEIH 5 5 2 5 Z R iE i & 4 5
K J®&; ciccRNA 1] 5 RBPs #HEL/EH], Himad 454 .
fitg £7 5k B 25 RBP 2145 22 14 S 20 B A7 & N i & 5 1
FH 5 cireRNA 1 & 44 57 53 F0 36 81 5 B2 1 1 15 1)
Re, HAL TN circRAN & 4B T - & T30
IR RNA (Exon-intron circular RNA, ElciRNA) 7] £E
SR R INRE 5 55 Ab cireRNA W 7] L 5 % 1%
BiE e, F4) cireRNA B AT B 3% 40 7% 2 (1 A0 g
Ji, ATRHEEE AN, PR BN, cireRNA £ 1L
N FC A R 3 A B R AR M, I circRNA
I Z B 12 Wi 1 W A AR b S .

WEFEUS IR, cireAGO2 7] 3 i 412 #F RISC HUR
M A2 F 22 Fh s S 09 0E 2 . cire133 J% circHIPK3 J2& 4%
B 9 v i R 4R U0 cirel TCH 8 IF 52 /2
Je iE TP B IR )RR ciee FAMIT20A % IE 52 7]
i 2 4 FAM120A 5 IGF2BP2 fi4 45 4 i 42 7 40 g
R HEEE, ARG 4 1k, & T cireRNA 16 45 BV &
AR FIZDRE IR 5T 870, KT circRADIS 7£ 45 B
W e o0y BF 5 H BT R UL R A . B R WOR
circRAD18 7£ ZL i g H = 2 31k H A BR circRAD18 A 1]
il LR R i 2 L el AR AT A 2 2 8 1Y miR-613/
HK?2 %l 3 52 B2, cireRAD18 3 AT 3 1 9 45 W% ff
miR-208a/3164 i 5 IGF1 Fll FGF2 1) 3% ik >k A #F = Bf
P 7L M 9 2E R P AR 5E Kk W cireRADIS 7E 45 B )
HA KM R P ik BH, H Bk circRAD1S 1 3
Wl s B A A Kae ), Za RS kAl
JIR 955 B cireRAD18 55 4% 35 K X i 988 i) 42 ok A FH —
. WFFE RN circRAD18 38 H] AR i#F & Pk 56 £ [ K
YRR B AE . GERS R 2R A, JE 0 40 A o T
A0 ) 045, AR SR S AR I b 7 T e
DR £ 45 3212, 55 Ab cireRAD18 -, 1] A1 33 FF R B 1, 3k
AR 1 A K R EE B BE 11, ULBH circRADIS 1] 7F £

© WA )3 of [ FF I F A EPTA

o S A g b R AR SRR AR

XU 2 i i 55 A 52 49 Ko RIP S 55 56 JiF JiF 52
circRAD18 7] 5 miR-516b 45 &, i PDK1 /& miR-516b
()R Y 8 3 K . B circRAD18-miR-516b-PDK1 %l 7
SiHMEmRETREEZEEM. A, AR
K circRAD18 2 5 1 45 F iz 9 1) ) %0 W A Q1 2 4
A A, cireRAD1 9 DT 2R I 35 400 ) &5 15 W 98 40 i
1) 240 i 78] 70 A 4 BOR LR 7 4, R W] circRAD18 7]
B4 B T T 07 A9 miR-516b, R UE 45 B i 40
A0 2 ) SRR 25 B AR I B 1 PDKL A 2 3k T AR 0 &5
gt g . RS5O AR LR
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