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IRAR RNA circ-Olfiml 1833 FOXO03a i 15 [ /R 3% 18 Zh 5%

W' BARE ERE, Dk, e S B B e AL R ERE R R
B i1 22 PR, BRI B P A € P s (B — PR R R PR EE ) W 22 PR, TR

(FE] HRY iR RNAs(cireRNAs) 75 B K 7% 16 21075 (Alzheimer’ s disease, AD) H BAE T M
HIBFENLH . ik PEH6 AW APP/PST LD (AD) /NN CSTBL/G BFAE Y (WT) /NG, 2R BED LA 755
BN A 52 (n=3) : WT 2H CEF A= U /INERL ) WTH R B cire-Olfm1 2 (RBR cire-Olfm 1 0P A B /INERL) |
AD Z (APP/PS1 G B K/INEL) L AD+REER cire-Olfin 1 4 (RBR cire-Olfm 1 1Y) APP/PS1 5% KL K /IN L) Fl AD 4+
FR FOXO03a 41 (@R FOX03a ) APP/PST % BE R /INERL ) o 2R FH R )23 R By 57 A A8 ) 3 5 5 B il R
circ-Olfm1 FFOX03aZ£H . OB FUIR RNA K00 AD /N AT WT /N H cireRNA FTmRNA [ 22 57 5%
K, FEUEATIE AR (gene ontology , GO) M. @RT-qPCR AN ET 10452 F AT P cireRNA L cire-Olfm1
I miR-330-5p Y321k o il #8518 955 B AR IF 37 44K 2 1) 7 4 2 WT %Fu AD /INER) R )2 B80T )y, DL R BR
cire-Olfm1 &P, 7K 2K B SEB AR BLER cire-Olfm 1 FEP6 /N BRIAHIDI RE RS20 , S92 9 AT I AR BEHL T
T, @R E /R R 90 31E cire-0lfm 1 A1 miR-330-5p Z [A] UAH HAE . B Western blot #:ill] AMPK
FIFOXO03aE [ RILKFE . @BHHEERA AD /NG SR LRAR . OELISA &I 2% K 1 11-6 |
IL-1B8 A TNF-a B9 7KF- o 855 AD/NERURT WT /N B 3857t 524> 22 5 3R 3K 1Y cireRNA, Hirfr 28 4~ |
4,24 1N (fold change>1. 5,P<0.05) . ixX4$62% R IR B FZW M55 52 22 T ANCIZ 5 Re
circ-Olfm1 J& 2% 5 e K circRNA , TERZTT s 638, JTRAE AD /BRI KM B2 J2 FitE By v |3 (fold change
>1.5,P<0.05) . bR cire-Olfm 1 FEPWEA> T AD /INER K K2 J2 RNt E5 1 B-3E By BER (amyloid B, AB) %X
I (P<0.01) . 20052565 v« 38 2 starBase $040 22 WL 2] cire-Olfm1 F1 miR-330-5p Z [0 ££ 4£ B AMNT 51 .
Western Blot 45 5260 . il A AB42 J&7 , AMPK Fll FOX03a 5 [ 7 A1 £ S0 41 Bt v 26 3k B B 38 /i1 (P<0. 01) .
UUER cire-Olfm1 J5 , AMPK Fl FOXO3a 25 [ 7F #f 28 J0 4 Ml +AR42 Hh 3R IK B IR (P<0. 01) . ELISA £l $2
7N R FOXO03a )5 , 2R 1 1L-6 . IL-1B F1 TNF-o 4 5 35 58 25 (P<0. 01) o 335 5 Fo B 4G A 452 < R
FOXO03a 5 &R AR50 W E N HE (P<0.01) o &5 cire-Olfm1 16 AD /N U4 SURI# £ 020 i +AR42
Feik L, H S EAD /N BOAFR E B HLH] 0] BB 1 P55 FOX03a 2 %1k
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(AD) and its potential mechanism. Methods Six-month-old APP/PS1 mouse model of AD and wild type
(WT) mice were subjected and then randomly divided into WT group, WT+ circ-Olfml knockout group, AD
group (transgenic APP/PS1 mice), AD+ circ-Olfml knockout group, AD+FOXO3a knockout group, with 3
mice in each group. @ The total RNA of mouse brain was extracted, and the differential expression of
circRNAs and mRNAs between the AD mice and WT mice was detected, and the obtained circRNAs and
mRNAs were analyzed with gene ontology (GO) analysis. @ RT-qPCR was used to detect the expression of
the top 10 up-regulated and down-regulated circRNAs, as well as the expression of circ-Olfm I and miR-330-5p.
® Lentiviral vectors were prepared and stereotaxically injected into the cortex or hippocampus of WT and
AD mice to knock out circ-Olfml gene. Water maze test was used to evaluate the effect of circ-Olfinl
knockout on cognitive function, and immunofluorescence assay was employed to observe the deposition of
amyloid B (AP) plaque in the brain. @ The interaction between circ-Olfinl and miR-330-5p was verified by
double luciferase reporter gene analysis. G The protein levels of AMPK and FOXO3a were detected by
Western blotting. ® Transmission electron microscopy was utilized to observe the mitochondria of the
hippocampus. @ The levels of inflammatory factors I1L-6, IL-1B and TNF-a were detected by ELISA.
Results There were totally 52 differentially expressed circRNAs identified between the AD and WT mice,
including 28 up-regulated and 24 down-regulated (fold change >1.5, P<0.05). These differentially expressed
genes are mainly involved in signal transduction, learning and memory and other functions. circ-Olfinl was
identified as the most significantly differentially expressed circRNA, which is highly expressed in the
neurons and up-regulated in the cerebral cortex and hippocampus of the AD mice. Knockout of circ-Olfiml
reduced the number of AP plaques in the cerebral cortex and hippocampus of AD mice (P<0.01). In starBase
database, there are complementary sequences observed between circ-Olfml and miR-330-5p. Western
blotting showed that the addition of AB42 significantly increased the expression of AMPK and FOXO3a in
the neuronal cells (P<0.01). And silencing circ-Olfm1 led to decreased expression of AMPK and FOXO3a in
neuronal cells+AB42 (P<0.01). ELISA revealed that knockout of FOXO3a significantly increased the levels
of inflammatory factors IL-6, IL-1B, and TNF-a (P<0.01). Transmission electron microscopy displayed that
circ-Olfm1
is up-regulated in the brain tissue and neurons+Af42 of AD rats, and the mechanism of cognitive

knocking FOXO3a out significantly aggravated mitochondrial damage (P<0.01). Conclusion

impairment in AD rats may be through its regulating FOXO3a protein.

Alzheimer’s disease; circRNAs; forkhead transcription factor
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F0] J)% 7 T 2R 955 (Alzheimer’ s disease, AD) 2 fi i
UL A A 22 R AT M, AN I, 21 2050 4FE 2 R A
LASAZEN S Hope BT 3 26045 40 M A1 B B
FEBEER (amyloid B, AB) B9 LA 4H L P4 i 28 £F 4k 4
gh2 RS R AD B B R EAT T ORI L (HiE
AR 1k 1 T A BURIR T 7 vk . SRR D) g 2k T S 5L
() A KT T R B A 2 AD A G B 1 B 2
SRR 7 2 % TR S N =R s = W AR € 17 LI A0
CEMEIRT, SRS B . BRI AD B
ki 2 23 p R PR PR 7 TL-18 A TL-6 T 5, #2898 5E ] i
HIAAIIH AR FRE .

M3k SR F FOXO3a J@ T XSk &8 11 0 K%k,

TE S8 AL BRI R HE BRI . FoxO B 1 £
TEANA R N ANTE B . S 5, TR R R Al %, s
Bl H bR 2 DA B s 05 1, DA T 3 i A i 1Y) B 4R Ak R
H L M2 R G, FOXO & A T4 5 i 2T 1
fe FE AT RE 2 G H 2, A A I SR AR N A S
IS L4722 A0 B 2 5

IR RNAs (cireRNAs ) S2& —J8 87 8 Py U 14 S 4
RNA, = 5" ui e A 37 i 22 3 -A 2, 38 ad LM BT
ﬁﬁé@%wg]o AR 1E 2 citcRNA B KT S 5
TR B A A5 2 B 1 1 cireRNA Y
AT DIAE R A5 25 H9 miRNA TR, WS BE T miRNA , DA
T 37 R 3 3 e R A0 M A P A R i
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T R TE A B T 7 AR R S b RS R R b
circRNAs 7 FL 29 KM s Rk e g k&
FNZE 3 S b R AR D AE Y, 70 S0 b 2R Pl P
R cireRNAs HRE R VE RS S 3 5k
TER U, X eI T A BN R IRYT AD SRR IS A Sl 8
IRATYERR e 4> F o Bt O AF 5T & B, 5 fidt Bt
ML AH L, AD 85 R B B AU circRNAs /7 7E 25 5%
Fe3k110 IR X 4 4 (14 cireRNAs ] BB LR A7 AD
AR

H AT, KZH circRNAs 76 AD #F & (1 86 VI A7 H
AASTE2E AR P 895 5 521 cireRNAs fE 75 20 3% AD A
KM 21 B0 B4 R AR AU H DI B8 i AN B . A Tii e
FE NG IE S B cireRNA (1) 55 ZL ) g AR 4 AL, X1
TRIT AD B HEE X . AR AE AD/NRATWT
JIN BRI ik 12 J2 Rt B W A7 A 25 57+ 368 1Y cireRNA . 3l
o FE PR PP R 31 25 5 B K cire RN A BRI circRNA
WREE T AR BEHUTBURIA 1 T BE A 52 ), IR 1 H:
WA 20 AD FOE R , A AD VAT SR A i LB

1 ME5TE

1.1 BB oH

6 A% C57BL/6 BF 4RI (WT) /)N BUFT APP/PS1 AU
FEPAD /N, KT 25~40 o, 1 H B st B R E WA
BT o T /N B P B 4 e s 2 v [ 5 A S
F TR, BN EITE 20~25 °CL R 50%~60%, 17
MRS RO AL o ol B AL AR 2 2 ol /N B oo S 4
(n=3) : WT A (EF A= B /N EL) W+ BR cire-Olfin1 21
(PR cire-Olfm 1 W B A= U /NER) L AD 41 (APP/PST #5 3E
/N AD+ G BR cire-Olfm1 4 (5% cire-Olfm1 (9
APP/PS1 % 3 K /INEL) Al AD+ R I8 FOXO03a 41 (it I
FOX03alt) APP/PS1 G 5 /INERL) |, R FH K2 J2 Rt 5 57
A SE [ VE S8 0 15 BB cire-Olfm1 1 FOX03a 3£ 14 .
S0 3 R A S 06 B W A B o A P Y
FIT A 7 58 2k 5 = ZE s R S 00 sl W A R AR B o A
ZTRaH.
1.2 @

P22 TN 43 BB A 6 H il /N BRI Bz J2 At
o INERM LT MRS SR A R 10 d, 7R 6 FLIG
FEM N 10% JiG 4= 1035 (3£ [E Gibeo) RYSEFRHE . 41
1E37 °C AN A 5%CO, I JC B B 250 h i s . oK
I TE R FR T A 25 pmol/L B-TE By REFR [1 AB42
FEEIA (6 [E MCE) 857224 17,
1.3 BmEBRRGHE

F SCHR L 18 ] T vk AT 18 e B AR R . 4
T Ik & JE RNA (shRNA) 1806 55 2004, I FH 4%
B IOEE A (GFP)FRIL . 1B AD /IR cire-Olfinl

K B oAb . B F2 3K cire-Olfm] F1 GFP 1 AR AR iC
LV-circ-Olfm1 shRNA-GFP, 1fij ¥l % 35 GFP (1) 4% 1K
(LV-GFP)YERXT IR . circ-Olfm1 55 K 5" -GUCUU-
GGACAGGCGGACCCAGAGA-3' (iE[)),5'-GCUCUG-
CAGGCGUCCAAGACAGCC-3" (JZIf)) ; 1F 5 X} HE 371
45"-GGUGCUGAGUGUCGUGGA-3" (iE[i]),5"-GUG-
GUUCACACCAUCACAAA-3" (B[] ) . [R)AEE R 7 v 4l
Y FOX03a % % 2 /& LV-FOX03a, FOXO03a ) 7 5]
$5'-GGGGAACTTCACTGGTGCTA-3" (1F ) ,5'-TG-
TCCACTTGCTGAGAGCAG-3' (J2 i) .

1.4 REFEDL AR @ EH

WT Fl APP/PS1 /)N BRUBR BRI L R FH S AR E 1] 725 K%
LV -circ-Olfm1 shRNA-GFP 7 §f ] APP/PS1 /)N FLIH FZ
JZ AN, DL LV-GFP g% MR g AK . [RRE G 5 B8
LV-FOXO03a 7¥ 5 3| APP/PS1 /N B0 M S5 ), LA LV -
GFP A X} BRARAR . T 345 LA 150 nL/min B3 20
3.0 WL BE TR WE A BN RS AL . B/ BRI
FITFARKE . 6 G T4 AL FAZN T RED I
1.5 &KEReEHR vE

FRLH /N B2 O ETE VE PBS I, FH 2% 1R BE A2
fift ) KM, U1JFIE 55 (0. 5 mmx0. 5 mmx1. 0 mm) , Y,
AEEY) R (50 nm) o WK G, A8 1) R R b ok
o FER T A NOES . il H-7650 HL ¥ i i dn
B
1.6 Morris 7Kk & E 3

7Kt R 4 AH A B G2 BRAL AR, K 2K E A B A AR
L B oAy PR P 3 K L, 7 Kt 1 0 % i 2 ARl
o AU PRICAEST R 1.2.3.4 DRI, EW]
T EP M ETES 3 2R fEER T, iC R R
BRFEEETE] . 7 G P EEBR AT, /N BRUZE b
PR 60 s IHEA T8I . /NEBE R K B LR
60 s, IFETENS LA 78 10 s, B R AT 4 S5 . 4/
1E 60 s A R FF- G 0, 256 A 50K /N R 5 S 2
BIEI AT 30s, LS d, R 1K. A 14
B IR RS0/ N R AR B 5 ey i a] 0 SR T AE 2
(1) P-4 Bsf [] R 22 5 B U ER
1.7 RT-qPCR %%

DL & Y O vk o LAl SR RNAISO plus
(Western Biotechnology) #& B & RNA , Jf- #1711 fb 4k
B . 38 1 PrimeScript ™ RT i 7] & 1 gDNA Eraser
(Western Biotechnology) #£47 &L RNA %) 2 % 5% o #E 5K
i PCR 4 1l 2 4t (Bio-Rad, CA, USA) H', RT-qPCR 7£
20 WLARFR N EFT 37k . GAPDHVE NS FE [, AR
FE IR IK - SR R AR R T AR N B A A A RO . R
FH 2722 B K5 M cireRNA B R KK IS NS HA
B—actinﬁﬂ:'/f:f;("f b, 19IPT,
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®1 BWEESIMERFI

H k72l
cire-Olfin 1EN1]:5"-GUCUUGGACAGGCGGACCCAGAGA-3’
J2 18] : 5" -CTGGAGACCAAGTTCAAGCAGGTG-3’
FOX034 1E[1]:5"-CAGTCACCCATGCAGACTATCC-3"
’ J2 i) :5"-GTCGCTGTGGCTGAGTGAGTC-3'
niR-330-5 1EN1]:5" -AAGAGGCATGATGACTTTGAAG-3

JZ i) :5" -TTCGGAATGATGGTTTGAAAG-3’
. E[] ;5" -AAGAGGCATGATGACTTTGAAGAA-3'
S ;5" -CTTTTCGGAATGATGGTTTGAAAG-3 "
cire-App 1Em :SI'EAT,(?T:': ACATCCCTGCTTAACAACA-3'
S 15" -TGCTGTGCGAGTGGGATCCGCCG-3'
1E[1]:5'-GACAGGTACCAGTTGGATCCGCCAC-3'
J21i] :5"-GGGCCCAAGCTTGCTCGAGTCAC-3'
cire-Cog? iE] 15" -CCTTCTAGCAGTGGGGTAACATAC-3’
S5 :5"-GTAGCATCTCCTTCCCTTATTGA-3’
ET7:5" GAGAGGATGTGGTGACCAACG3'
J21]:5' GAAATGACCACATAACGAAAAGAG3'
ire-Npr3 M5 GAAACTTCTGATTCCCGATGG3'
S ;5" CAGGAGAAGGTAGGATGGGTTC3'
EN]:5"-GAATGGAGGGGTCTAAGGCG-3'
JZIf] ;5" -CCTCTTCCTCCTGGCTCTCT-3”
I E[] ;5 -CTCTCTGAGCCTTAGGTGCC-3
S ;5" -ACTCGTGGGGTGACCATTTC-3"
cire-Gnal 1E[1]:5"-CAGGATGCGTCCACCAAGAA-3’
S ;5" -CGTGTCCACGTCAGCAATCA-3'
. 1E[] ;5" -AACATCGCCCTGTGGATGAC-3'
cire-Unel3e o 5 GGTCTTCAGAGACAGCCAGGAG-3'
iE6] 5" -GTTGTGTGCCTTCGTTTTGGA-3'
1) ;5" -AGGCCGGTTTGGCTTATACA-3'
cireTrim37 iEJ] :5"-CGTTCGGTCTTCATTCAC-3"
JZ 1] :5" -TTATAGATCCAGGGTGGC-3'
cire-Rab3gap? iE ] :5: -GGJ}TCTG(?(?C”F‘G‘CwC:FTiF(‘:TT-S,
S :5-AACATCTGGAGGGCTGGGA-3
1E]:5"-ACAGCCACAGCCTGGTGTA-3’
JZ1i] :5"-CCTCCATGAAGCTGCCAAC-3'

cire-Svi6 1EN1 ;5 -TGTAGACCATGTAGTTGAGGTCA-3’
ey JZ 1] : 5 -AGGTCGGTGTGAACGGATTTG-3"

1E1 :5'-GAACGGTTCCCAGCTCACACGTCCG-3’
1] :5'-CGCGGCGGCGCCCGCCTAG-3!
cire-Dizan] 1E :5'-TGTTGAATGACAAAGCCGCTA-3’
Cire- ap

& JZ 1] :5'-GATACTATCGGATCACTTCTA-3’
vire-Mes3 IE11] :5'-AGATTGAACTTAAATTCACAC-3’
' € JZ 1] :5'-TGCCACATTAGACTCCTGCAG-3’

1E) : 5-TCTTGTCATCGAAGACCTGCT-3’
I :5'-TCAACATTGAGGCACATTCCT-3'

circ-Nell2

circ-Dock4

cire-Copgl

circ-Pbx3

circ-Hic2

cire-Uggt2

circ-Gm 11892

1.8 Western blot £ &

JH PBS YR M 22 ST A ML, IF7E 6 “CF (40 mmol/L
Tris,pH=7. 4,1 mmol/L EDTA) % f# 1 h, LA 15 000 r/min
B0 30 mine FH 10% g A7 R - 5 TR s Tk g o
2 R, K XS 24 L SR A B A T A S . SRS R
1 51 %5 7% 3 i 8. £ M I (thermo fisher scientific Inc,
MA) |, 7£4 °CF H$t AMPK FI FOXO3a( F[E Procell)
A PUARER DA , I 42 2= 8 H 5% Je g 2R 0531 2 he
SR G K IR 5 1 4 AL W) B (cell signaling technology,

Danvers, MA) 25 & I PTIRTE IR T E 2 he filfi 1Y
5 Ak 27 K 6 ) & (Pierce Biotechnology, IL) FF 4 EfJ
W0, I S AR SRt R, L GAPDH 1R A fin#k
XA

1.9 ELISA %%

B 15 F7 04 7N B G Bz S5 T T 20 3 A0 % 7 VA 24
i 5% o W (20 mmol/L Tris-HCI, pH=7.4, 5 mmol/L
EDTA) H1%4f# 15 min, 4 °C . 14 000xg &[> 15 min, 54
W K L (10 ng) BT 96 fL IR £ BE AR
(Chantilly, VA, USA) 9 ik B2 £} (10 mmol/L, pH=9. 6)
L4 CH s . EERT AR IL-6 .41
IL-1B F4t TNF-a B A& (1:100 ~ 1: 108) 1% F 30 min.
JUZ PRI A L 2 R 48 8 — % (Sigma, St. Louis,
USA) R idite
1.10 K F B AL B A )

R FH 26 R BEFEE A cire-Olfim1 5 miR-330-5p
FIAHEAEF o & A B A A (WT) B 28 A8 L (MUT) %¢
O 2 il 5 PR Y JT0RE 5 miR-330-5p #4804 5% 9] 74 %o AR
YL Qe 22U . K5 FR 48 hm , HI PBS V%, 1]
il 3 e B AL A 0 e S 2 o R A A L e A . W
FVEROFE SR TR 10 minJ5 , LA 3 000xg 55041 i)
WS min , 2 DGR B IE T
111 Zmpait X F & (CCK-8) 247

2 TT AN (3 000/FL) HeFh e 96 FLAk T . K3
12 hJ& , ¥ 40 B 55 20 i 1 50 5h) & -8 (CCK-8) ¥
(10 pL;Beyotime, China) 2 [ 35 5% 3 ho HEFREE W5,
i LA 2 HUES (Thermo , USA ) id s W OGAE .

1.12 RNA T 512 5m 45

R ocdl Mt 2= 0 L T, BT 37 C.
5%CO, 555546, R 10%FBS 1) RPMI1640 15 5% 515
IR BAERRES RAFpph 2o dn B b Fh 21 6 FL AR 4k 2k
Bi gt o Fran B RE 12 h 5, AR 406 i i vl i, £
J8 Fi4A& 2000( Thermo Fisher B B fi i 4 E 4, #2
] cire-Olfml 19 siRNA J¥ 31 HE 51 40 & (GenePharma
Co. , Ltd. , China) IE ] : 5" -CTGGAGACCAAGTTCAA -
GCAGGTG-3"; 5[] : 5'-CAATCCATAGAAGTCTTGGA-
CAGG-3", M 20 B 53 0 P 28 ST A MO 20 4 28 oo 40 i
+ABA2 ZH P2 TC AN M +ARA2 2H + 1T R cire-Olfm1 4,
B 24 h A IE F R SR JF T80 “CIRAE, e 2k
SEHATH .

1.13 %t 47

B xs TR, AL E R 3K SR AFERCNT
(KRG MT 2 LR il 22 5 . P<0. 05 FoR 2253 BA 41t
3% L, IV FH GraphPad Prism 8. 0 FE47$048 /04 F1 5
TEZ 0
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2 #R

2.1 circ-Olfm1 #£ AD /) & P &34 LR

AD WT /NS cireRNA I 245 5 8 3675 52
A~ 22 5 R IK W cireRNA, Hf 28 4~ L, 24 4~ T
(fold change >1.5,P<0.05,[& 1A). #j 104 FJEAT
WY circRNA WLIET 1B 3% 2, R 52 FE A4 e 2 K2
2 50 B %% 43 B B TR 4H ) Y A A 7 (University of
California Santa Cruz) M\ 3% H 17 A~ A F1/N BRARAE 7
# circRNA , 738 3 RT-qPCR ¥ 57 10 457 |3 F1 F
1 circRNA ik, 45 R Wox: 5 WT/NERAH L, AD /)y
S A 64 circRNA K38 B 3% L, BRI 5
i) circRNA & circ-Olfm1;3 A~ circRNA FEi5 B EF T
(P<0.01,&1C) o A (gene ontology, GO) 43 #r
$2/8 AD /NS WT /N R 22 55 3R 35 1Y circRNA 7843 1
e Gl £ 2w TR S-S o 2 FIdIC 55 0y
(K 1D) o RT-qPCR £l AD /N BUAS 6] i X 19 cire -
Olfm1 &Ik B s cire-Olfm 1 TEIG v ik e i, 7R+
T RR AR (E1E)

R2 EFRIARKHIE 20 i circRNA
HREF AR P
mmu_circRNA_29612  Kalrn ~ 1.6177134  0.024 106 687

circRNA JE[H 45

mmu_circRNA_29978 App 2.1346537 0.043489 311

mmu_circRNA_33199 Olfml1 2.463 1613 0.026408 421
mmu_circRNA_29008 Nell2 1.7937638 0.031 775058
mmu_circRNA_42255 Cog7 1.5224717 0.011523 141

mmu_circRNA_015178 Dock4

—_

.6355381 0.009 640 977

mmu_circRNA_28239 Npr3

—_

.667 1715 0.008 812 247

mmu_circRNA_40539 Copgl

.5435385  0.038 352 325

mmu_circRNA_41461 Gabra5  2.009 8324 0.043 2525 37

—_

mmu_circRNA_31872 Gnal . 844 997 0. 029 205 953

mmu_circRNA_44628 Uncl3c

—_

.8502532 0.014 532489

mmu_circRNA_012503 Pbx3 2.2390388 0.029 232 944

mmu_circRNA_24012 Trim37  1.6919057 0.046 462 182
mmu_circRNA_21495 Rab3gap2 1.781 8262 0.038 690 641
mmu_circRNA_29357 Hic2 1.788 8985 0.004 37574

mmu_circRNA_35922 Syt6 1.868 8796 0.032 888216

mmu_circRNA_28035 Uggt2 . 7152912 0.015 300 105

mmu_circRNA_30828

—_

Dlgapl .8830031 0.031621 877

mmu_circRNA_25826 Meg3 2.1739745 0.038 966 511

mmu_circRNA_36555 Gml11892 2.1784558 0.037 296 564

2.2 B circ-Olfml B & AD /) R 69 A& 40 F | IR 52
AP BEH AR

il A 18 5 B A O ST A R ) T 5 ) WT /N BRUFR
AD /N B Bz J2 8008 5 DLRBR cire-Olfml FEH . RT-
qPCR 25 5 R | Bl % cire-Olfm1 Ji& , WT 7N BRI AD /)
B2 J22 13 2 TP 1Y cire-Olfm 1 3635 5835 A% (P<0. 01,
K1 2A) , KW cire-Olfm 1 @R 20 o % WT /)N LA AD
ANERAT NIRRT TS d KR E IR, S5 IR, 7E AD
INEH BB cire-Olfm 1 35 446 T 34 1k M v AR 401
IR T 5 FRORF A 7 B AR B (P<0. 01, & 2B
C)o FBR cire-Olfinl W T AD /N 2 A o
HY AR BEBL LA (P<0. 01, 81 2D) . DL 455030,
B cire-Olfm1 W] LA AD /N BRI a0t 3, I iz
AR BEHRDTFH
2.3 circ-Olfml 5 miR-330-5p #A 4= AMPK #= FOXO03a
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