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Molecular mechanism of circ-Tns3/miR-671-5p/sirtl axis mediating neuronal

damage in Alzheimer’s disease

LU Jing', LIU Yating', FENG Xiangqian', WANG Donglin', LIAO Qirong', YANG Hongyan', ZHOU Huadong'
"Department of Neurology, the First Affiliated Hospital of Bengbu Medical University, Bengbu, Anhui; ‘Department of
Neurology, Army Medical Center of PLA/Daping Hospital of Third Military Medical University, Chongqing, China

[Abstract] Objective To investigate the expression level of circular RNA circ-Tns3 in Alzheimer’ s
disease (AD) mice and its role in AB-induced neuronal damage. Methods Five APP/PSI transgenic AD
mice and 5 wild-type (WT) mice, weighting of 23~26 g and aged 6 months were subjected in the study. Morris
water maze test was used to assess learning and memory abilities, and immunohistochemical staining was
performed to observe the number of AP plaques in the hippocampal tissue. Subsequently, total RNA was
extracted from the brains to detect the differential expression of circRNAs between AD and WT mice, and the
results were further analyzed with Gene Ontology (GO) analysis and Kyoto Encyclopedia of Genes and
Genomes (KEGG) pathway analysis. The top 6 differentially expressed circRNAs were validated by real-time
quantitative PCR (RT-qPCR). In in vitro experiments, AB1-42 was used to treat neuronal cells to establish AD
cell model, and si-circ-Tns3 was transfected into AR 1-42-treated neuronal cells to knock down cire-Tns3.
RT-qPCR was used to determine the expression levels of cirec-Tns3 and miR-671-5p. Cell viability and
apoptotic rate were detected by CCK-8 assay and TUNEL staining, respectively. The levels of superoxide
dismutase (SOD) and malondialdehyde (MDA) were measured using corresponding kits, and the levels of
inflammatory factors 1L-6, 1L-13, and TNF-a were detected with ELISA. The interaction between circ-Tns3
and miR-671-5p was verified by dual-luciferase reporter assay and RNA-binding protein immunoprecipitation
(RIP) assay. The expression level of Sirtl protein was detected by Western blotting. Results The 6-month-
old AD mice exhibited significant cognitive impairment and AR deposition (P<0.01). There were 269
differentially expressed circRNAs identified between AD and WT mice, of which 159 were up-regulated and
110 down-regulated. GO and KEGG enrichment analyses showed that these differentially expressed circRNAs
were mainly involved in synaptic transmission, memory, and cholinergic synapse signaling pathways. The
expression of circ-Tns3 was significantly increased not only in the brain tissue of AD mice but also in neuronal
cells after AB1-42 treatment. In cellular experiments, knockdown of cire-Tns3 significantly reduced cell
viability and number of apoptotic cells in AB1-42-treated neuronal cells, decreased MDA content, increased
SOD activity, and reduced the levels of IL-6, IL-1B, and TNF-a (P<0. 01). The starBase database predicted
that circ-Tns3 and miR-671-5p have complementary sequences, and dual-luciferase reporter and RIP assays
confirmed their interaction. The bioinformatics database predicted that miR-671-5p and sirtl have
complementary sequences. Western blotting indicated that in neuronal cells treated with AB1-42, the
expression of sirt]l was increased after knockdown of circ-Tns3 (P<0.01). In AB1-42-treated neuronal cells,
after knockdown of circ-Tns3, addition of miR-671-5p inhibitor significantly decreased the expression level of
sirtl protein (P<0.01). Conclusions circ-Tns3 is highly expressed in AD mice and cell model of AD.
Knocking circ-Tns3 down improves neuronal damage. circ-Tns3 may be involved in the neuronal damage
through regulating sirt 1 protein by binding to miR-671-5p.

[Key words ] Alzheimer’s disease; circular RNA ; Neuron
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FR] 21 o 16 2R 9 (Alzheimer’ s disease, AD) /& fx B
LA 2B AT YRS , A DA KBRS FICAZ TR
G HRRAE 2 Il 2H 2 B ey L 2R 11 (amyloid B, AB) &
BEVTRR, DL A 28 I 2T 2 4 &4 (neurofibrillary tangles,
NFT) H1 1 tau 8 115 BEBERR AL (p-tau) o 45 3L 0}
AD 5 BEAIL T AG T #6477 R EMESY H B ATk ik
A RCR W2 IR T R

circRNA J&—Fh B A 5 BE AR 1Y FROIR S5+ 1) %
et RNA 43, o] LU o Z2 B L] R 4% 8 A B s
FER A FRIE, AT LS miRNA S PE45 4, 2 M2 i fil
P mRNA B350 U 4F R BRTF 58 & B, circRNA 75
Mz TR ik PR R w Y O B AD e RS
A OCI ZRA TR T R FE A AR
AN, cire-0003611 18 11 5 miR-885-5p Z5 S N AR5
T 28T AN Y M 2T cire-BPTF 1] LA iof
miR-138-5p/p62 il 3 AD /N LI 2% ) FCIZ i ©
BRILZ A1, miRNA 7E 3850 v i) S E L 2 9™
7RI KBRS N cireRNAAE R AD 12 W7 F13A
ST TE A bR S P Pt TR RS 7 I

H AT cireRNA 7E AD I/ FIHLHIT A RR IR ER A
TIF 5 308 A 5 R 0 % 97 16 AD v 22 53 3K 1Y cireRNA L &
B cire-Tns3 76 AD H 8 35 L. AW 58IE cire-Tns3
TE I S5 e T T B (R TS TE AD R IR
YERI AR . AWTSE IR cire-Tns3 A RELE AD 1K
ARLHI A BEAER, DA ABL-42 A0 FR ) fh 2 e ST K
AN AD 4l AR B 5T cire-Tns3 X 11 22 JC 45405 1) V6
BT, LUBISA AD (912 W L6 7 3 a5 58 B4

1 #R5FE

1.1 SEsHhh Ao

YRS H 6 44 APP/PST i 55 R HEYE /N FRUE J AD
A, [A)%5 6 Al CSTBL/NUMEME /N S HAE A WT 4 .
SEES B F R R RV Y TR R AR Sh i
AIES : SYXK (i) 2017-0002 ., H fili 7545 (0 5 2 b
R S = A IR, NIRE R I AE 20~25 °CL IR
50%~60% , [al bR AE RS20 7 B A SE 50
S FERLE
1.2 mpddsic A4 54

R R A /N B, 75% OB 5 S 0 A S50
BN AL 2L, B R TR AR 1 37 "CIH AL, 30 min i
FH & 10% G 4 103 19 DMEM 15 332 4 1k 5 4k , 3 7
1 000 r/min 5.0 5 min, % &, WA ITR 373, 3%
2 0. 1 mg/mL 22 58 24 PR A0 8 1) 96 FL AR , 15 57
48 hJ5 N 2. 5 mg/L DA A 2l Ak ph 2 4 i, BUE 7 K

ML TS5 . FH 30 mol/L A AR1-42 ZERARAE T
2 IE AL 24 b A2 AR AD R R SR G R
Lipofectamin2000 #f si-NC . si-circ-Tns3 43 1] % Y& 2 #fi
L. Fehk 48 h R EANIIAEAS . I 30 wmol/L
AB1-42 ) DMEM K5 7 5L} 1 YL 20 B i A7 24 h 15 54
B, 4237 AR Kb B i e 20 B AR HE 5 e 0 25 S5 40l
AB+si-NC 2 F1 AB+si-circ-Tns3 4 ; AR F5 Ye{H 240 [A) e
JiE AR Ab BRI M2 TUAR ML I R AR 2 5 IE B B SR ARAE Ab
PRI 28 o0/ E N 28 FO BRZH (control) o
1.3 &K
G 2F L3 \DMEM 1552 3E (100 pg/mL 5 5 R -5

R A 2 EH Gibeo 2~ F) 5 AB1-42 14 H 3 [ Sigma-
Aldrich 28 & 5 /N T3t RNA (si-cire-Tns3) . miR-671-5p
B4 (miR-671-5pmimics) . miR-671-5p ] 4 (anti-
miR-671-5p) fH b5 3 F5 20 w515 1L ; Trizol 157 AN
SuperScript "IIIRTmastermix ik 7| & W H %
Invitrogen 23 F] ; CCK-8 150 & 14 H K 10 3R 4e A= W Bl
FA PR R s MDA F1 SOD A 177 & 5 /e 5 A=
Yy TARBFFEIT 5 IL-1B \IL6 FI TNF-a 1 ELISA 25 & 1y
H ABclonal A F] ; TUNEL R &0 F L3 = KA
Fe AR T 5 R E R &6 B 92 [E Promega 28 Al
oI —P sirt] . GAPDH A1 HRP A5 A9 1L 2E 50 % 3T
14 H Abcam 23] .
1.4 KEF LR

K Morrise 7K 2 B S5 %) WT 2HF1 AD 2H /) Bl itk
72 2 FNCAC I REVEAL o 7R K 1 [BUE K i, 7K
MW EF 53 4 ARG IR . A& — DR AP
Fa, FEETHE 2R AEKESEETE LT 1 em
oo SEE A3 R S ST AT S 6 I A T 4 2% 2 6 T
a3 56 VRIS S RFAT @ ALMiAT 5298, B B H /I B (T
)t EE ) 4300 DRSS = VBRSO G BR A A K o, /N B AK
Bl NI E 115 7 55 00 B[] B Ay 2k s v AR 0 . Bk
DR ] A 60 s, A # 3 60 s /N AT A X 2 F- &, Wi 7E
SR AR T B e A IS BIER 1S
so 556 RV 6 4725 IR R L5, PR U4 R
YER/INERAK AT, 18 5% 60 s /N ERZE BT 5 8% B
PG BR A5 B I ) S F A T e 350 #T
1.5 Syzsafe

W /1N BRI B 2H 2 A ) AR A T A b B
B 5 PBS 22 sh i AT IR Uk , R Pt B S D 5K
FRUAE F PBS 28 Ml i AT IR Ve . 205 il T & AT A
BRSSO AT EA O AR R RS
He a5, o BMAK B LL AR 1:100 B S bt/ N B — BT
i B LA 1:200 19 — 40, E SR R 1 b, ffiBTik
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5B EG o FESSRH DAB W65 [ Al bt
S-SR AT DL PR A M AZ A T R e LA T R
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DR B Ja AR WA T g )5 19 U0 R R AT ISR
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1.6 RT-gPCR# ]

K JH Trizol il 77 N WT . APP/PS1 /)N LA #h £5 T v
FLHURNA , #4218 SuperScript " THRT % 8577 & Ui 45
IR, K85 eDNA, Fl J 2 XPCRmastermix 3245 £
X cDNA 7= #1317 RT-qPCR, 43 %1 LA GAPDH F1 U6 1

Ay Y% -AAc N N N
KNS, R 2 TR R B KO 5
SIE R W1,
1 BHMEEBRSIMFTI
Table 1 Primer sequences of target genes
H AL 519551
1E [ ;5" -CACGTGTCCGCACAACTTTA-3'
circ-Tns3
JZ I : 5" -GGAATACTTGCAGGCTCGGC-3'
1E[H] ;5" -TATAGGAAGCCCTGGAGGG-3'
miR-671-5p
JZ 1] :5"-CTCAACTGGTGTCGTGGA-3’
» 1E[1]:5'-GCCTCATCTGCATTTTGATG-3"
surt
JZ i) : 5" -TCTGGCATGTCCCACTATCA-3"
1EM:5-CTCCCTAGGAAGAGGAGCGAA-3’
circ-Snca B
S :5"-GGCACATTGGAACTGAGCAC-3’
1E[1 :5'-GGACGTTCCTCAAACCCAGA-3’
cire-Gabras R
S5 -GACAAGGAGGGTTTGGGTCA-3'
1M :5"-CAGGAAGCAGGACATCGGC-3'
circ-Pbx3

218 :5'-GGCTCCTCTGATGCTGAGAC-3
IE[1]:5'-TCTTGTCATCGAAGACCTGCT-3
Bl :5'-TCAACATTGAGGCACATTCCT-3"
1E[7:5'-CAGAGCGCTTCTGAAGACCAA-3’

circ-Gm 11892

circ-Meg3

J21 25" -GCAGTAGGGACAGCCTCATTG-3"
s iE1:5'-AGAGCCTGTGGTGTCCG-3'

JZ ] :5"-CATCTTCAAAGCACTTCCCT-3’

ENH:5 -AATGGTGAAGGTCGGTGTGA-3'
GAPDH

S} 5" -CGTGAGTGGAGTCATACTGGAA-3’

1.7 GO #eo#7F2 KEGG 8% § & 547

GO 73 By S — i FH A 95 16 v 7 A= W) 3k R 0 5
%, AL 45 A W) i #2 (biological process, BP) | 4f i 1% 43
(cellular component,CC) 3 TIi5E (molecular function,
MF) =ANJ7 T . KEGG 38 #% & 4 20 A1 WU T R ST Hu T
RN T RE , 52 A= Wy B i rT AL . oA 1 X B
Y 22 7 RIAEE R (DEGs ) A TR A 4307, RATR I T
DAVID 7 £k 2 & (David , http://david. abce. nciferf.
gov/) Y GO T BE & KEGG 3 % & 42 /0 A B e o 1
i DEGs #E474347

1.8 ELISA #&n) 4m fiee B -

{8 F ELISA 3457 & 20 M7 T1L-1B . IL-6 1 TNF-ou 40 ifd
1K @t g ol EMmE LHwR.AES
ELISA H 1 B HARIR S 7 37 C RS 1 ho UEik4l
JiL, SR J5 5 100 L W AE ELISA A H3E S 10 min (YIS
Yo IMAZAEER (100 wl) 5, K6 R LLPEAY 40
Ji R F- 7K -

1.9 XFA & 4m SOD MDA K -F

A Rh 2 T AN H A HH 58 R T 43 ) O AT A Y
AN . 1) 2 A A 2 0 40 T HE 1Y B 0 TR
1 mLABOR R 7 I R e, AR AL 25,0001 10 000 r/min
50 10 min WCAR ISR, ™A% 4 BRORR) S Ul B A5 4R
7545 dF MDA . SOD 357 & 52
1.10 CCK-8 kA&l s foi& 5

P85 Y I Ak TR 4 O L 5x10° N/FL B B R E)
96 fLAk 1, i F 24 h 5, [l B~ L I A 10 wL CCK-8
R, BES B AMIAE 5% CO,.37 C TR E 4 h, R
B ATASRG I 450 nm 4% FLIE G EE(H .

1.11 TUNEL%# &

FF 20 M T 4% vk B =R P [ 2 10 min, JTA
PBS YEA AN 3 Y, 2R S min, B i PEAT 15 1k A3 4]
ALEE N4 12200 Fi BEAY —HT MAP2(50 pl)4 “Cit
s PBS PEI4 3 UK, T AN 1: 200 i BE Y L 230 S0 i —
PUBCFEIRIFE 2 h, PBS PR 3 WK, ZEAE A LN 50 wlL
() TUNEL KW 37 ‘CEJEIF A 60 min, PBS YE 31K,
HE DAPLAY TS C T KL A b B R 28 6 B T
MER
1. 12  Western blot %-#7 sirt1 & & & A&

AL A 28 TT AN A PR 5T B S OB AN A AR A
RIPA 24 27 v 4 BCER (1 5T, & 1 B0k B BCA 2R
B ) A E o FH 8% + e BB IR AN - R TN
9 TR R 458 1 LK 93 15 40 g 2R 1 B 0T 5% 8% 31 PVDF fiiE
o BBRAEE IR T B TE 5% WIS 2R b 1 h, 43 i
FH G5 —Hi sirt] 1 GAPDH, 4 “CWFHE 12 h, 51
TBST ¥E# 3K, Br ARG A 0 —Hi. I H HRPARICH)
WP PSR P 1~2 h, ECL & GiRA &
T4 o
113 R R EBRE R

0 o AF 26 B0 JZE Starbase T i 7 cire-Tns3 5
miR-671-5p fF 145 G o5 o it IE B K cire-Tns3 1)
B A 5 G Z il TR (cire-Tns3WT) Fll 28 28 U 55 S £
i J 7 (cire-Tns3MUT) , 2R J& 4 A6 B Rz 43 1) 5 miR-
NC Fl miR-671-5p mimics 4% 4L 2 i 28 Su 40 i v, 7™
s e BRI G 8 B B4R 1k, 48 hE (A LR
B 41 453250 B AT i e e AR AR 9 S B T 1 o
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1.14 RNA L& G fIEitiK £

K FH A 1 G E DT X7 6 %o A 28 e A i gk A 7
ARFR B A B 0 T A AR ) RIP 2% i v oF
s, o EER . 5 A BT Ago2 BLik e &, 1M 1E# 12G
WVE R X REAH . 3k 8 I K PR, 0t f e il
FEMIRNA. Z )5, $2BOT4lifb 15 2] 9 RNA , 750 FH 52
Ay PCR #4705
1.15 %itsa=

fdiF GraphPad Prism10. O 74804, 4559RH
xxs TN, WAL ] LR AN FEAS ek . LA P<0. 05
RESAHGIEE L

2 #R

2.1 APP/PS1 # 3 B/ R 5 3T LI T KA AR LA
¥ Jm

Morris 7K 2K B AT R 2EAG I {75, 2 2H 70N R ) 3k ket
RINIEZES AR T SR, 5 WTA /MR L, AD
ZH /N ARk kT PR H B 4 (P<0. 05,P<0. 01,4 1A),
[ B AD 2H /I BRUZE BT 5 OB S /D i H s 52 B A5
B IS 1) B 9 45 45 (P<0. 01, [ 1B .C) o Hud2s 2H Ak A6 T
BR, 5 WT 4/ EbE, AD 4/ BRI Th2H 21 AR BEbk
B B H BN (P<0. 01, 1D) . DL g5 REER 6 A%
AD/INERU A AR B it ik 2 A AE W I 2 e
BEf
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a - AD

Escape Latency/s
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Cross platform time
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@s0pm "

<

2.2 cire-Tns3 & AD R & 2028 B AD 4k 91 4m fo A A o
kik LA

W XF 6 H & AD /N BUFT W 7N BRUAG i 4 2L 815
T cireRNA W J7 , I AR 4l 22 55 % 2000 48 X {E >1. 2
(llog2FCI>0. 263) H. P<0. 05, H:Afi v H 269 4~ 24 7 4t
P25 2 Y cireRNA, Hiip 1594 F#, 1104 i .
FRIE 22 57 IR cire RN A 2 AR L E (B 2A B) .
2 S FIRRT 10711 cireRNA FEA(5 5 I3 2.

GO 43 M 78 AD /NS WT /N 22 5 ik 1)
circRNA F 2 5 4 TR il % 8 1 4 & ficic s
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WL S5 (5 Sl % (K 2C D) o HHE 5 360k 3 BT
6 i circRNA #E4T qRT-PCR &31F , K 2E 45 R B, 5
WT AL, AD /NI ZR 5 cireRNA-Gabra5 .circRN A-
Snca.circRNA-Tns3 F 5B & -1/ (P<0. 05) , circRNA-
Pbx3 . circRNA-Gm11892 3 ik B i ' I (P<0. 01) , &
T circRNA-Meg3 A T I # #H 22 55 o g8 127 22 X
(P>0.05) , H4% cireRNA (AR fb #3455 FE RS A 445
—3, 31 H circRNA-Tns3 7E AD X ZH 2R FE R ig .
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4 AD UMY, JE— A0 HT cire-Tns3 78 AB1-42 Kb FHfH)

84 40 A
w
@
£
64 = 30 ~
g
= b
[ 20_
©
b 5
—_ ]
=]
o
@ 10
<
©
'_
T T 0- T T
WT AD WT AD
B C
E 5.
AD 3 25
S b
LA 20+ T
1]
[0}
3
g 154
Q.
(<o}
< 104
o
AT g i
+ b g 5
=]
A c
i L 0o—T T —
[=

WT AD D

A': water maze test detecting the escape latency of mice in each group; B: water maze test detecting the platform crossings of mice in

each group; C: water maze test detecting the time in the target quadrant of mice in each group; D: Immunohistochemical assay of the

number of AP plaques in each group of mice. a:P<0.05,b:P<0.01,in comparison with the WT group; Arrow indicates AP plaque

1 APP/PS1EEE/NRITAZFFRIBFZHTE (n=5, x+s)

Figure 1 Behavioral and pathological changes in APP/PS1 transgenic mice (n=5, ¥+s)
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F®2 ERFRIERIAT 10K circRNA HIERER
Table 2 Basic information of the top 10 differentially expressed circRNAs
circRNA £ 7k log2FC PAi E P circRNA £ 7k log2FC P{a LR &R
circRNA-41461 1. 007 0.043 Gabra5 circRNA-012503 -1.163 0. 029 Pbx3
circRNA-40341 0.990 0.031 Snca circRNA-36555 -1.123 0.037 Gm11892
circRNA-44786 0.910 0.014 Tns3 circRNA-25826 -1.120 0. 039 Meg3
circRNA-43589 0. 880 0.019 Rasgrf1 circRNA-35922 -0. 902 0.033 Syt6
circRNA-000787 0. 862 0.032 cpne7 circRNA-44628 -0. 888 0.015 Uncl3c
circRNA-41462 0.817 0. 046 Gabra5 circRNA-31872 -0. 884 0. 029 Gnal
circRNA-26775 0.797 0.018 lqgap2 circRNA-29357 -0. 839 0. 004 Hic2
circRNA-33631 0.744 0. 040 Tancl circRNA-21495 -0. 833 0.039 Rab3gap2
circRNA-29980 0.742 0.012 App circRNA-28035 -0.778 0.015 Uggt2
circRNA-28239 0.737 0. 009 Npr3 circRNA-24012 -0.759 0. 046 Trim37
— Intracellular signal transduction _
: E Learning or memory{ [l
of synaptic -
Cellular response to amyloid-beta -
3 Nuclear speck{ [INNNNEREGE oo
§ 1 Focal adhesion _ .gp
o
= Neuronal cell body - | z‘;
|g Postsynaptic density membrane - .
a1e tincn |
Protein serine kinase activity _
Transcription coregulator activity -
Beta-catenin binding -
-2 -1 o 1 2
logz(Fold Change) 0 5 Lgu " 15 20 C
Spliceosome - [ ) - -wT
Focal adhesion - [ J 008 wm APP/PS1 g
Morphine addiction | ° hd E 3 b
00s g -
Cholinergic synapse - ° 002 g-
L 2
Sphingolipid signaling pathway < [ ] ‘3
Fc gamma R-mediated phagocytosis L ] .3 h?
S o 4 5 1
Phosphatidylinositol signaling system + o5 S
’ @5 o
Nucleocytoplasmic transport 4 o E
Thyroid hormone signaling pathway < | % 0-
0 2 4 6 X control  AB
ratio D E F

A: volcanic map of circRNAs differential expression in brain tissue of WT and AD group mice; B: heat map of differentially

expressed circRNAs; C: GO functional enrichment analysis of differentially expressed circRNAs; D: KEGG functional

enrichment analysis of differentially expressed circRNAs; E

: The relative expression levels of the top 6 circRNAs with

differential expression; F: RT-qPCR detection of circ-Tns3 expression in neuronal cells and neurons treated with A 3 1-42. a:P<0. 05,

b:P<0. 01 in comparison with the WT group; c¢:P<0. 01 in comparison with the control group

2 circ-Tns37E AD ZH4H

FRIEPAE LI (=3, wxs)

Figure 2 Circ-Tns3 is significantly upregulated in AD tissues (n=3, ¥+s)
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Lt , AB +si-circ-Tns3 21 Wi 2 P T cire-Tns3 Y & ik
(P<0.01, K 3A) , % W] circ-Tns3 B %) . CCKS I
5E A TUNEL Y 270 B 7R , 5 AB+si-Ne 4L AH EL , AB
+si-cire-Tns3 ZH 40 3% 77 4 85 m , M T 40 i & 45 Lk
I 2 %A% (P<0. 01, 1 3B.C) . ELISA /R, 5 AB+si-
Nec ZHAH B , AB+si-circ-Tns3 ZH 1L-18 . 1L-6 \ TNF-a Y &5
T e AB+si-Ne 4 i K (P<0. 01, 81 3D~F) . ILAF,
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A: RT-qPCR detecting the relative expression level of circ-Tns3 in neuronal cells treated with AB1-42 after transfection with si-cire-
Tns3; B: CCK-8 assay detecting the effect of knocking down circ-Tns3 on cell viability; C: TUNEL assay determining the effect of
circ-Tns3 knockdown on cell apoptosis; D-F: ELISA detecting the effect of knocking down circ-Tns3 on the expression levels of IL-1,
IL-6, and TNF-a; G, H: effect of knocking down circ-Tns3 on the MDA content and SOD activity. a:P<0. 01 in comparison with
AB+si-NC group

3 B circ-Tns3 & AD ZHBRE 155 (n=3, x+s)

Figure 3 Knocking down circ-Tns3 improves damage in AD cell model (=3, x+s)
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2.4 miR-671-5p /& circ-Tns3 &) ¥& &, XFRRZH , Ago2 41 H ) circ-Tns3 #1 miR-671-5p mRNA 3

i Starbase(http://star})ase. sysu. edu. en/) B YE ik B EWI(P<0. 01, 4C) , 2% Lk, cire-Tns3 5
FEXT cire-Tns3 PEATHE L R F00 , &% PR cire-Tns3 5 miR- miR-671-5p Z [AIfF7E LA B AEH .
671-5p JF S M AETERE S PESS G 7 51 (1 4A) o R
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A': the complementary nucleotide sequences between circ-Tns3 and miR-671-5p; B: double luciferase reporter assay detecting
the binding of circ-Tns3 to miR-671-5p; C: RNA-binding protein immunoprecipitation assay confirming the interaction between

circ-Tns3 and miR-671-5p. a:P<0. 01 in comparison with miR-NC; b:P<0. 01 in comparison with [gG

B4 miR-671-5p 2 circ-Tns3 BI#L = (n=3, x+s)

Figure 4 miR-671-5p is the target of circ-Tns3 (n=3, ¥+s)
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A': the complementary nucleotide sequences between circ-Tns3 and miR-671-5p; B: Western blotting showing the effect of circ-Tns3

knockdown on sirtl protein expression; C: RT-qPCR revealing the expression level of miR-671-5p in neuronal cells treated with AR 1-42

after silencing circ-Tns3, in presence and absence of miR-671-5p inhibitor; D: Western blotting indicating sirt] protein. a:P<0. 01

in comparison with AB+si NC; b:P<0. 01 in comparison with AB+si-cicr-Tns3+anti miR-NC

B 5 circ-Tns3i#iL miR-671-5p T sirtl &/ B RKiE (n=3, x+s)

Figure 5 Circ-Tns3 regulates Sirt1 protein expression through miR-671-5p (n=3, x+s)
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