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= . 84 4537 microRNA-210-3p(miR-210-3p) 5 10-11 %42 %& & 2(ten-eleven translocation 2, TET2) /& % 4
K A£ ) (complete freund’s adjuvant, CFA) #F8 K R K MARBER PR AL T AENG, F& dEdd
WIS F T EAR R E T LI, 2 KR miR-210-3p P T A ¥ed B a9 A B, £ % P8 F 4 miR-
210-3p 345 44044 2 pmirGLO +mimics NC #1 , pmirGLO +mimics-miR-210-3p 41, TET2-WT-pmirGLO +mimics-
NC 28, TET2-WT-pmirGLO + mimics-miR-210-3p #L, TET2-MT-pmirGLO + mimics-NC £1 #= TET2-MT-pmirGLO +
mimics-miR-210-3p £8;60 R X R 3R ALH F & & 4 H £ % %1 B (normal control, CON) 28 (n=20) .CFA %L (n=
20) . CFA + i 48 5% % 7 2 4k I £ 24 P& ( adeno-associated virus negative control, AAV NC) 8 (n=10) ,CFA+AAV
miR-210-3p #7#) 7 (adeno-associated virus miR-210-3p inhibitor, AAVi)£8(n=10), Bit £ K R £ B XK EL T
JEN CFA 0977 XA T KR KX BARBER 1813 B IR EN miR-210-3p inhibitor #) AAV 2 5 F FAEL A ; L2 5t
¥ K RATH % ; R RT-qPCR 40 miR-210-3p #9 & 35 & ; K ] Western blotting # Fe %, 72 3 & 4 & A0 L4~
L6 MM K B A TET2 % 6 é’aﬁukqtﬁﬁyté% W A R e R A F &k WLAR TET2 %k & £ X KAt
PHg Rk AL, R AW EFF AL, TET2 A B 3°'UTR R XA £ 5 miR-210-3p 49 2 445 5 ; A2k
FEERE AR EHRIEET m1R—210—3p 5 TET2 AR Z R AELEALE, 2R ®AE KX R ;ESH CFA 25T X
S B 48 X RSt B 1A ( paw withdrawal mechanical threshold, PWMT) #= # %45 & i# 1K #7 ( paw thermal withdrawal
latency, PTWL) ( P<0.05) ; CFA #0 K R A-# M2 K miR-210-3p #9 & A K-F 80 R L 4£ /& TET2 8 KA K
A% ( P<0.05) 5 o9& 3 45 R =, TET2 Ké F B fedb Z NG F AL CFA A X R A% A TET2 & & & ik
KA HAK(P<0.05) ; 223% AAVi FHUE ,CFA+AAVI 21 X S &/~ Bt 18] 45 PWMT #= PTWL % CFA+AAV NC 41 %
RIt 3 (P<0.05); CFA+AAVi 2 K R A #4422 F TET2 & & £ i % CFA+AAV NC A4+ % (P<0.05),
%  miR-210-3p ™ YA#pH] TET2 % & &k | i@ it %) miR-210-3p 18 FPEIR KK T 69 FA 7T AR R 52 M5
X417 : microRNA-210-3p; 10-11 H15 &G 2; K PR ; A KAE A A8 £ 9% & AR
HE S5 ES R741 M EfARER A

MicroRNA-210-3p inhibits inflammatory pain in rats by regulation
ten-eleven translocation 2 expression

WEI Jiacheng', YANG Baozhong®, WEI Wei', XUE Yating', CUI Chenlong', FANG Jun'
(1. College of Anesthesiology, Shanxi Medical University, Taiyuan 030001, Shanxi, China;
2. Department of Anaesthesia and Surgery, Taiyuan Central Hospital, Taiyuan 030006, Shanxi, China)

Abstract: Objective To investigate the roles and mutual regulatory mechanisms of microRNA-210-3p (miR-210-3p)
and ten-eleven translocation 2 ( TET2) in a rat model of inflammatory pain induced by complete Freund’s adjuvant
(CFA). Methods Bioinformatics and dual-luciferase reporter assays were used to analyse and identify target genes

regulated by miR-210-3p in rats. The combinations of plasmid and miR-210-3p cotransfection in the experiments were
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grouped as follows: pmirGLO+mimics-NC group, pmirGLO+mimics-miR-210-3p group, TET2-WT-pmirGLO +mim-
ics-NC group, TET2-WT-pmirGLO +mimics-miR-210- 3p group, TET2-MT-pmirGLO +mimics-NC group and TET2-
MT-pmirGLO+mimics-miR-210-3p group; 60 rats were divided into 4 groups according to the randomised numerical
table method; Normal control (CON) group (n=20) , Complete Freund's adjuvant ( CFA) group (n=20 ), Complete
Freund’s adjuvant + adeno-associated virus vector negative control (CFA + AAV NC) group (n=10 ), Complete Fre-
und’s adjuvant + adeno-associated virus miR-210-3p inhibitor ( CFA + AAVi) group (n=10 ). The rat inflammatory
pain model was established by subcutaneous injection of CFA into the underside of the left hind paw; the intervention
model was established by tail vein injection of AAV with miR-210-3p inhibitor; the behaviour of the rats was observed
and measured; the expression of miR-210-3p was detected by RT-qPCR ; Western blotting and immunofluorescence stai-
ning were used to detect changes in the expression level and fluorescence intensity of TET2 protein in the spinal cord of
lumbar extension segments from L4 to L6; and immunofluorescence staining was used to observe the cellular expression
localisation of TET2 protein in the rat spinal cord. Results Dual-luciferase assays confirmed a negative regulatory rela-
tionship between miR-210-3p and TET2, as evidenced by a binding site. CFA injection significantly decreased the me-
chanical paw withdrawal mechanical threshold (PWMT) and the thermal paw thermal withdrawal latency ( PTWL)
(P<0.05). An increase in miR-210-3p and a concomitant decrease in TET2 protein expression were observed in the
CFA group ( P<0.05). Immunofluorescence showed that TET2 protein mainly colocalised with neuronal cells and its ex-
pression in the spinal cord was decreased in the CFA group ( P<0.05). After AAVi treatment, PWMT and PTWL were
significantly higher in the CFA+AAVi group than in the CFA+AAV NC group (P<0.05), with increased TET2 protein
levels (P<0.05). Conclusion miR-210-3p downregulates TET2 protein expression; its inhibition in rats with inflam-
matory pain significantly alleviates pain symptoms.
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Freund’s adjuvant. Adeno-associated virus vector

HRAE SR B P8 F G XTI RT3 4 H 0 A AR I
I HRAE SN AT LA R AR A= IT R shZH 24U 2
R, A B TR G A gt SR, SR
B BE B SR AE S AT e 5 B0 24 45 R0 e B A
S E L0 5 fioh ¢ B9 A PE A BB, T 5 1R R
VIR & R ARREE ) K RS R 30 5 8 &
A% 57 ( complete freund’s adjuvant, CFA ) if & #% FH
TR PR B B E B RAE R
& BT & 24§ ( non-steroidal anti-inflammatory drug,
NSAID) # H T RSB IT (B A — € A
RN, G0 R A B XRS5 oY B T AR
AT  Baa e B, R ES - SRAT
i A PRI B AR ML ARG 7 i, DA B 47 b 3
Bl A A B AR TR i

RIS 5 IR PR 24 ] 1) ek A2 b 2%
VI G, 46 2 W st (5 1840 , i DNA B 34k 418
P A R e 0 Jo o 990 4 3 SRR AT L R R Y
3k | DT S5 e 1t 28 50 X6 2 i il 380 P e AR o 22
BT RE T A B 0 R 4L (5-FE
M MERE | 5-hydroxymethylcytosine, 5-hmC ) 2 F:809%
I AH G L TR 9 TR 7K P & AR AR, 4] DNA - FR R
A nT DL By A 5 P AT o, R B DNA & WL
PIRIRYT TP FE R Y, 10-11 5 7 2R 1 (ten-

eleven translocation, TET) 5 ji% f& — 21 1F 40 il #%
RYEE B LY =T R, FR & ZE U877 DNA &
L bt f . TET S0, ¢ il J& TET2, 3 i
¥ 5-mC Akl 5-hmC {2t DNA & 5L, e iR
PR MR 56 3 R 2 38 R R E rP ke BB DO, G
W LI, TE CFA 15 5 19 R B A v 5-
hmC  TET1 #1 TET3 B3k /KF-H 34 fin, TET2 11
TR A

microRNA (miR ) J& — & /N 3E 4 5 RNA 43
T RZH 20~ 25 M R4 AL, miR i 5 bR
mRNA &A= 2555 I HAR AR e PR RN BHIE, X Fh et &
W R AAEHERE) 3 AERHEX (3'UTR) ™ il A
Y5 B 2753 M ( TargetScan 7.1) , & ¥ TET2 mRNA ¥
3'UTR & YR (B4, KEFIZINER) Y miR-210-
3p mEIRSF GG T, 1R 28 50E 1) i AR
miR-210-3p Al BB &5 T CH M s 2R 1EH . A
WFFE & L, 3@ 1) miR-210-3p FEAR T /1N B K fisi h
TET2 (335, efif T S Pk i 3 Hh 51 & i b 4 %
SER R A, miR-210-3p AT L S ] 9 4
LA RAE AH IS TR 19 22 3K 52 ) #2468 S S FE L A6
an, miR-210-3p ] LA 1 #2 1) il #% A F kB ( nuclear
factor kappa-B, NF-«B) mRNA ) %% 5%, M1 4171 76l
NF-«B {510 46 ) BRGS0 L o R
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H T, 78 5% miR-210-3p 7E 9457 TET2 Jy i M H
FELIR A5 1R LG B T 55>, IRk, AR SC R 7
it miR-210-3p X TET2 A4 52, I 1) B HEAE KB
SPGB HILE] , DT R BIR TR IT 17 A5
AL PRI SR AN S BG4

1 #R5ETE

1.1 ##
111 SE5shY)

SPF ZfgsRMEME R R 60 H /K BT i 250~300 g,
WA DA (b5 A B AR A BRA R [ 525 s il
FAFATE S . SYXK ( 5T) 2019-0030 |, 78 iR & 22 ~
25 C, 1B 40% ~T0% MFe e FREE T, KEZIE 12 h
ERCTT A A b E I K, shscikad #2956 4
L KT ven) LY/K=gLiIE S 11N
1.1.2 FERH

pmirGLO , TET2-WT-pmirGLO # TET2-MT-
pmirGLO %% 't & i ¢ 5 2 A 28 /K | mimics-miR-
210-3p Al mimics-NC i i & Bl 49 TR A R
Nl A R HEK-293T 2 (D0 i 284 fn Bl A
FRZy 7] ) , Lipofectamine™ 2000 ( 3€ [# Invitrogen 2y
F]) ,CFA(F5881,3:[® Sigma 23 F]) , BAH G 5 4%
& (‘adeno-associated virus negative, AAV ) 9-GP-1-
NC( g 3l 25 B AR A R F]) |, rno-miR-210-3p
inhibitor ( L 7 3§l 25 H ARG R/ F]) , DMEM 1
A (3£ [H Hyclone 2~ &) |, i 4 103 (30 A= 9y #)
HARA T, B0 2 G 4 2 DA 3 0] &
(11402ES60, % £ A=Y FHH A R w) ) , PCR 514
(G 0E 8 H A YA R #Al), B-action | IBA-1 Al
TET2 btk (i e E MR AR AR , A
FE Tt — Sl 2 B A BR A A ), S0 b 24
( L B2 25 A BR/A ] ) , miRNA $2 50L&
(19331ES50, B AEYRH AR A IR A A ) , 2K 30
FE SRR B (MF1201, b 5t 2 HR) 428 3 52 A PR
Al POGE R PCR A& (MR1201, bt 22 A 4E
RS A B H)) | 80 5% 557 & ( AORT-0060, 35 [
GeneCopoeia A\ 7] ) , MagicSYBR Mixture ( It 5% FE A
L BB RAR)
1.1.3  FZUER

BK-L96C k2% & e e sy Hr Al (A= b4 2E 9
BBy A FR 2N F] ) , NC-12775 Von Frey 4F 4 %
( B EPR AR A BR A ), XR1700 AR 1 98
A g R s B R A BRA R ) , TGL-20M £ 2

1 GO HL I R ARG ML R A R A R |, M
R T (15 [E Implen 24 A ) , CFX96 LAY
ig PCR 1Y ( € [E Bio-Rad 2 Al ), BEFrAY ( 3& [H
Bio-Rad/A 7)), CM199 fH ¥ #i V) A HL (8 E Leica
NCIDIS
1.2 A&
1.2.1  AWfE B2 5 Bk iy gt

T£ miRDB , miRTarBase , TargetScan 55 miRNA
0 DR P B840 PR b s, AR )ty g i 1 | R
Fl miR-210-3p Y4 LN, /£ TET2 % [A f) 3'UTR
IX 35§, 2620 ~ 2630 HfFE 7 & & P miR-210-3p 5 TET2
HYZE AL X I e g 5 A S AT 28, 4 3'UTR
Xl 45 G T 41) e o 1) K S R b A R P 1Y
T A S AS AR B AR AR5 B R il
45 L R Tk 43l 9w 44 9 TET2-WT-pmirGLO Fl
TET2-MT-pmirGLO., 1 ¥ 1F 5 (1% B A% >R H] e 46
JE o sl B R S AR R B AR Y R T4
L2 e S
1.2.2 FBoRiE gy

TESEAT ORI FE YL my 1 d, 4855 75 N A9 HEK-
293T #lififl 2 i 1K 3 70% ~ 80% i}, ¥ HEK-293T 4l
HLLAEEAL 2x 107 /> 2 Jf 8% B2 42 T 24 AL b, B
FREIT ) DMEM+ 10% FBS. # 2H Jifd Bl HL 53
pmirGLO + mimics NC £ | pmirGLO + mimics-miR-
210-3p #1. TET2-WT-pmirGLO + mimics-NC £ |
TET2-WT-pmirGLO + mimics-miR-210-3p £ . TET2-
MT-pmirGLO+mimics-NC 4 | TET2-MT-pmirGLO +
mimics-miR-210-3p 4, B4k 3 N fL, ¥ Bk
AF]50 wWLICIf7E DMEM 15373 (SRR BE 4 ng/
pL) ,miRNA FiRE2 [F]—45 50 pL JC IR (5
miRNA & 50 nmol ) ,# 4 pLlipo2000 %% 4L {71 i
A 50 pL TCIL7E DMEM K323 % LR B i &
JEZEIREE 15 min, #MINJC IS DMEM 5 55 5 2
500 pL; WAL g dt  inA L —2 il & i gL g
A% 500 wL,37 CTHEFE 6 h; JH 1 mL 5225 (&
ML ) B S A Y S B Y R G TR LUk 2 5 5% 48 h;
HOLEE 5K,
1.2.3 BUSOG 3R BT 25 PRI MEAS

48 h e AT Yy KBRIHRE SR, PBS Pk 2
W, BRALE N 200 WL 40 5 R ( 45 11402-A)
UK EWEH 5 min, 7850 24 40 MO, W 4R R AR T
K PR 0P (5 11402-B) Fla K ¢
FEMIY (50 x) (4’5 11402-C) , fft R i B 2Ok
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EHGLE P (RS 11402-D) FIE 5 56 e Z WK
(50 x) (%i*5 11402-E) , I HIR B %R e X0
HIZE T AR B 2 Ix TR, B TUkis & M. 13
b RO Ay A, B 96 fLAR, B 10 ~
20 LA JifL 24 A v s Im A 96 LA, Bl S in A
100 wL 5k B2 6 2 A I T ARV, B P AR 5T 5
I £ 350 ~ 700 nm Y & SCAE, KA E] R 1 s 5 58 0 1
Wz KSR BN E A BR G , IA 100 pL B 5
SEFR BRI T AW, 4R 3% AR TR AT, B & 350 ~
700 nm P ASGAE KIS [R] A 1 s 5 DU 28 0 2 i
NS KR KRR BRI E 5 B RLU {ERR DA
1B DOER B 21 2 A9 RLU (., R4 HU(E He i
ANV it 1B) A 2 B PR A SRS R
1.2.4 Bl S &%
R RS JE R R B2 T 5T CFA 100 pL

T KR ARAE PRI | 7E SR PR AT
3 8 it Rk S A BEGFP 28 Y6ARic i) AAV
miR-210-3p inhibitor ( adeno-associated virus miR-210-
3p inhibitor, AAVi) #37 FHUEBAR K 60 H KRS
R4 41 TE R IR KBRS IS ORI T i AR 3R UK
100 pL. (n=20); CFA @K 45 B2 R i 5t
CFA100 pL (n=20) ; CFA+AAV NC 4 K A5 K
LK B CFA100 pL, R ¥ Bk 4 55 AAV-NC
(1x10")125 pL(n=10) ; CFA+AAVi 4 KRG
Ji JEJEE VE BF CFA100 L, B % K 7E 51 AAVI (1 x
10%) 125 pL (n=10) A 25 )5, WA A K B A7
TG A5 RSB I
1.2.5 HUb4E 2 = 8 B {E ( paw withdrawal mechan-

ical threshold, PWMT ) Fil # 45 & 75 1R 11

(paw thermal withdrawal latency, PTWL) [{]

17 R 2

MBI 22 { ] Dixon 41 44 4 “ Up&Down” %

e KA PWMT, 1E % X% B8 41 CFA 41, CFA +
AAV NC 4] Fl CFA+AAVi 4 FEHLIESE 5 H AR
AT M, 7F CFA s B K d S 1 d,
CFA J5%55 1.3 |7 10,14 XKillE KB A9 PWMT, ¥
Y TR ER A% B A BIL 3 5 B AR N A
20 min, f§if] 0.4.0.6.1.4 .2 .4 .6.8.15 g /\# Von
Fery ST, 046 BT i e R 2 g0 AR 047
JE TR SN, AR IC A X, 4% 7 3 8 s D ) I
JPHEAT G SR R 5L 5, N SR K BUTEATART B2 B, B ic
HO” TR TR EEIG P AT — O A O
D A T O i 52 35 2 () R AR ORI RS
e, MR R NRICOX” 8% “X0” , i

Sk 4 WIAZE AL IE48 0 AR sl v e 5,
XR1700 HM R (L PFAE PTWL,, 7£ CFA B{ NS
ST 1 d, DL S CFA S5 1,3.7.10,14 X, 4%
S E 4 AR B PWTL AH, (USSR R 55 T,
SRR I ST R BT LA TR K O s T 057 g o 3 )
AN 30 s, F2EE S Akt Gt R R ISR B, TR
175 UWOFHUS 3 WES R SRV BE AR B A (A
1.2.6 FRAsR4E

it FH B U0 A 57 10 B BE 2 A RR K BRUS , VIO
W U7 S0 400 %) T O B2 Tk LA 2 8 A T B, 5 A £ UL
[SE YN o S 111 a S DR [ = 4 I R 211 R2) )
WD H, DL A i AR R, e B 49 )
TENERG RSk ot ] b 2 N5 BOFD R[] T 2 A1 Bob
W, FRENK L Im AR H L% 2 mL PBS JEA
HEFE N AR B K I H P B e SR R 3 B R
FHRRAL Y 7325 4 BERE I AR, B L4 ~ L6 7 Bo i
ML, BREAL I, — 0 37 20 7% T -80 TUK
HheH, B—ITE4 CEUET, T 422 KPR+
[ 24 h, BN 25% FEMRA R h K . vk R #LY)
15 pm,
1.2.7 R SERT 26 08 f 28 W 5 I i A )

#& miR-210-3p Al TET2 & 1%k

IE X IR 20 A CFA 217655 1.3.7.10,14 K45
W3 R T E e AR AR . O R BRUBEAIE B 1 1516
(L4~16 WBL) BRSO vh i B, P 412, Tl
IR 5 IR EEE S min, LA 200 wL G407 , BiER
A]J5 ,12 000 r/min &[> 10 min, "ZHL |JZ RNA /K
A IMASERFRTIC K CBE IR GO RNA W [
FEHT, 12 000 t/min &0 1 min, JA £ & AR,
12 000 r/min . 30 s, I ATEYER , 12 000 r/min , 5
030 s, FIEW ., ¥ RNA WA il 3 850 45 v
12 000 r/min & .L» 2 min, 5 & F K5 5] RNA %,
K FH miRNA $2HGR50) &52 BOE B8 20 215 RNA R
FHEE A1 40 5 BE 310 B RNA ¥R B F4li & | FF 5
-80 CUKAHTRAE, BHS, FIH miRNA 33 5% 5530550 &
H5 RNA 3505452 i cDNA | 5% FH SE I 58 % B SR A il
FSVERG A 8641 200 miR-210-3p U35, Ll U6 Ky
W2, IE18 514 5'-CTCGCTTCGGCAGCACA-3' , J [11]
514.5'-AACGCTTCACGAATTTGCGT-3', 43 51| /7 17,
20 bp; miR-210-3p iE[1] 5| %) : 5'-CGCTGTGCGTGTGA-
CAGC-3', I [ 5| ¥ 5'-AGTGCAGGGT- CCGAGG-
TATT -3',43 514 18 20 bp, S £514:95 T HiAL Pk
5 min, 95 C7ZVE 105,60 CIiE A FFIEK 30 s, 340
ANPEH, A TRIzol 2t 7 £ #2 BUE 86 41 41
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RNA ,RNA R4l mRNA 336 5% 538057 &30 5% % 6 L
cDNA, S5 1 E B 5 Tl A s Iz A I 4 1 41 21
TET2 ik, Ll GAPDH HNZ, IEM5|4) .5 -GAT-
TCCACCCATGGCAAATTC-3", JZ 1514 :5'-CTG-
GAAGATGGTGATGGGATT-3', TET2 iF I 5| ¥
5'-TGTTGTTGTCAGGGTGAGAATC-3', Jz [f] 5l
¥.5'-TCTTGCTTCTGGCAAACTTACA-3', 51 ¥ th
i ELE AR (R8O R A BR ARG L, RN 5%
.95 THIAEME 305,95 TAEME 5 s, 60 CIiE kI 4E
£ 30s, 40 NEIR, IR LE A B B Y 5O
i, SLEEL 3K, KA 2% 318 miR-210-3p,
TET2 MAHX FRiE &,
1.2.8 R M Western blotting #4611 45-4& TET2 & [
[ ik

1EH X R AT AT CFA 20 HGE B 4 21 1 5
G 100~500 pL %4 PMSF [ RIPA 24,
7K b 244# 30 min, 4 °C ,12 000 r/min &> 10 min, VA
R M AR, 2 R UL T EL B BCA T AR AN
BSA FRUERFIN A W, B A DA i I AL AR i,
PBS #ME 20 pL, BfiJ5 A 200 pL BCA TAEW IR
5], IRCE 2 h, ] BCA & & Sk i) &0 &
H T E &, BRI 570 nm 321 OD 8, 2l bR ifE
MLk, VR EREIR N 2 we/ WL, EAT SR VR0 I i o5
JEHLIK , AR H B RN E 12% 5 5
JEEFN 5% M AR S, 17 IEBELS o, 1 5 J T P DK AR
A i FLUK 92 o, 4K AR, B LI AR
20 pL, FLUKSRAT: o0 B IAE e 160V, W47 i HL
90 V, 2960 min, 1 2 R 5 B H VKRS 4 s 1 22
DIR 2Tk, VRS HS R Tk i
%% PVDF J I B T koK, LA 200 mA
TEMEEIE 2 h, FERELS S M 5% BSA £,
IR B 1 h, TBST ¥EBE, 43 5100 A B-actin Al
TET2 f)—H1(1:1 000 Fikt) ,4 THEHF LK, TBST
VERE, A ZHT(1:10 000 FiBE ) , EHIFH 60 min,
Jn L F AR A B R 1 RRUR G 5 3570
JInfE PVDF JR % 8 1 L, SR 1R RSt 4T
B4, R Image J AR BEAE, IE 208 H 9 5%
W HNSEAKWIOCEE LA,
1.2.9 RAMRESOCERNHERE TET2 £ A RE

W KR Y) T PBS SR hiEvE 3 W, W BT
B EDTA $itJ5E 5 92 il (pH8.0) B & &btk
rREE ., YR TS, N 5% BSA vk i
YI R 45 min, % i PBS BLAFEE 1 A>—3t, Y1 APk

THEA N 4 CHE LR, PBS ¥E¥ 3 K, Hin—it
XN i s R E 1 h, %R
FIRETT AE V) R BN eR 2 A~ —di M =41, 4°C
WE AR, B ET PBS 7R (R IR _E R Bk
%3 VIR TR I DAPT Yeif, & I8 C I F
10 min, PBS V¥ 3 W, AT )5 F BT 26 K5
Fo DG R T WS A B /N B T 40 R S K
TET2 H WKL,
1.3 SGitFEaE

K H] SPSS 23.0 il Graghpad 8.0 S8 it2#4 4,
THEFRLR A xxs FoR, A7 AR R H W 2R
T 250, SRR AW N R 2001, B %
M RN ROV, K A Bonferroni £ H LS
JERERE R AL 25 57, P<0.05 WEFH G

2 # R

21 miR-210-3p 5 TET2 £EFZ BAHEEEAK
Rix

KBl miR-210-3p Ay 3L K %1 N miRBase %% i
e k49, it TargetSan7.0 & i, TET2 3’ UTR
5 miR-210-3p FEAESE G0 i, WKL 1A, 38 2 X EY
AR TET2( TET2-WT) F% A8 TET2 ( TET2-MT)
2 v [ AR AR AT I 43 M, TET2-WT-pmirGLO
¥ E 7R T TET2 3 [H 3" UTR 4926-4932 1 ¥
G, LA K o okr 25 A v AE LAY T A, 5 AR X R
TET2-MT-pmirGLO 5 &l 45 75 T AH [R5 & 4k 1 )7
Gl T e e, (A AR L 1 2848, ILIE 1B, 7E
BEYL T 2 3K pmirGLO-TET?2 (1525 ', miR-210-
3p il it iR TET2 JEH 1) 3'UTR 45610 1, 7 52
W% TET2 mRNA , JUER TET2 ik, il 32 J b 5¢
JGFR W 1Y B ik, 1 I CH: B 9% M, pmirGLO +
mimics-miR-210-3p 415 pmirGLO+mimics-NC Z14H
oG ETC I B AR, 22 55 o2 X (1.032 0+
0.036 5 vs 1.000 0+0.065 3, P>0.05) , TET2-WT-pmir-
GLO+mimics-miR-210-3p £ 5 TET2-WT-pmirGLO +
mimics-NC 2 L, 56 LA B B B AIK, 22 5B Ge it
247 Y (0.617 9+0.025 7 vs 1.0220+0.044 2, P<
0.05) , TET2-MT-pmirGLO + mimics-miR-210-3p ZH
5 TET2-MT-pmirGLO+mimics-NC ZHAH L, 7656 H Al
T A8k, 25 R TESe T (0.984 0£0.073 87 vs
1.014 0+£0.012 7, P>0.05) ,WLI® 1C,
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A" Pposition 4926-4932 of TET2 3’ UTR 5/

--*UUUUCAUCCUGAUUGACGCACAG: -

LI LLELL

rno-miR-210-3P 3’ AGUCGGCGACAGUGUGCGUGUC

TET2-W T-pmirGLO# 73 7 &
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A TargetSan7.0 il miR-210-3p 5 TET2 3'UTR fF7E45 A 5 ;B TET2-WT-pmirGLO 1 TET2-MT-pmirGLO #5453
JFE (B34 miR-210-3p 5 TET2-3'UTR W45 & (0 S FIZR AT A1) 5 C. & AT OE R BFE MR 5 (PP<0.001 vs

TET2-WT-pmirGLO+mimics-miR-210-3p M),
Figure 1

Interaction analysis of miR-210-3p with the 3'UTR of TET2 gene

A TargetSan7.0 predicted the existence of binding site between miR-210-3p and TET2 3'UTR; B Partial sequencing
maps of TET2-WT-pmirGLO and TET2-MT-pmirGLO ( shaded area is the binding site and mutated sequence of miR-
210-3p with TET2-3'UTR) ; C Expression of luciferase activity in each group( *P<0.001 vs TET2-WT-pmirGLO+mim-

ics-miR-210-3p group ).

22 CFA ZEMNERBITAFEZMLS miR-210-3p

FixRIHERXME

17 R R 5 TE B 6T AR L, CFA 417E
YERERT 1d,)5 1.3.7.10.14 d [ PWMT [ (F(1,8)=
1414, P<0.05] I PTWL[ F(1,8)=695.20, P<0.05]
BERAR, W 2,5 1, 5IE®E X AL, CFA
ZHABE LA~ L6 7545 1.3 .7 KW miR-210-3p £ ik
R, VL 3A L SR I R Y R R O 22
OB IEAT A REAR I (n=3) 78 BT A3 41 1) S 1) 1)

A%, 4558 EOR, CFA T 1 %1 F30%
F[F(1,20)=595.50,P<0.05] i} a) A & i) 5L
N E[F(4,20)=71.35,P<0.05], LA &% CFA +
TR 2 R (] B3R ) AE AR R 28 AR
[F(4,20)=40.31,P<0.05] . BZIRHMH AT 2
7K ,miR-210-3p HYRIE/KF-5 PWMT (r=-0.814, P<
0.05) HIPTWL ( r=-0.827,P<0.05) ¥ 5 i 2 17 #H
Ko HEHTRIE TR A B ] 3 B A A A
BIL A, WA 3B,
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3.7.10,14 X) ,
Figure 2 CFA-induced inflammatory pain model and changes in pain behavior in rats
A Rat model modeling process; B: Changes of PWMT and PTWL in rats after the establishment of CFA-induced in-
flammatory pain model ( "P<0.05 vs CFA post-injection on day 1,3,7,10,14 ).

1 IEH M IRLIRN CFA 41K RUY PWMT M PTWL HAQ
Table 1 Comparison of PWMT and PTWL between normal control group and complete freund’s adjuvant (CFA) group in rats

1 PWMT/g PTWL/s
pi[E
IEH N IRZH CFA H EH A IRZH CFA 41
Aj1d 4.66+0.34 4.88+0.341 8.44+0.88 8.50+0.83
1d 4.84+0.47 1.05+0.29 8.67+0.50 3.44+0.73
3d 5.02+£0.43 0.78+0.209 8.33+0.71 2.56+0.53
7d 4.72+0.22 1.11+£0.38 8.778+0.44 3.56+0.73
10d 4.82+0.28 1.59+0.37 8.44+0.73 3.89+0.93
14d 4.95+0.48 2.07+0.53 8.67+0.50 4.56+1.13
A 5 B
B _ =-0.814 =-0.827
2 6 pre R=0.690 10 - pre R=0.683
X ° P=0.040 6 gl . P=0.0425
®
< L0 4r @
Z = 5 6f
& 2 z 7d
g 3 5 o olod = 4t 14d . 14
= =T 14d Te 7d A~ l0d .8 3
= e 3d 2L 1d .
= 1% e
0 1 1 1 1 0 1 1 1 1
% 1d 3d7d10d14d 0 1 2 3 4 0 1 2 3 4
it B miR-210-3p AN} ik K F- miR-210-3p AT ek K-

K3 CFA IEHG miR-210-3p 7E A BUA #9238 S H ST BOAR DG
ALK BUBERIF A miR-210-3p AY71K ('P<0.05 vs CFA {ESTEHE 1 K;°P<0.001 vs CFA H4T/5 45 3 KX) ;B:CFA 41K
§L PWMT F1 PTWL 5 miR-210-3p /KRy 25k,
Figure 3 Expression of miR-210-3p in rat spinal cord after CFA injection and its correlation analysis with pain behavior
A Expression of miR-210-3p in the spinal cord of rat model ( "P<0.05 vs CFA post-injection on day 1;*P<0.001 vs CFA
post-injection on day 3) ; B: Changes in the levels of PWMT and PTWL with miR-210-3p in rats of CFA group.
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Figure 4 TET?2 protein expression and correlation with miR-210-3p expression in spinal cord after CFA injection
A-B: Changes of TET2 protein expression in spinal cord after CFA injection ( "P<0.05 vs CFA post-injection on day 7) ;
C: Correlation analysis of changes in the expression levels of TET2 and miR-210-3p in rats in CFA group.

2 UESS CFA J5IEH X BALFI CFA 41K BUH B miRNA-210-3p #l TET2 £ 1 AYAHXS %Kik
Table 2 Relative expressions of miRNA-210-3p and TET2 proteins in rat spine of NC and CFA groups after CFA injection
] miRNA-210-3p TET2
TEHOX IR CFA 2 TE R IR CFA 4
1d 0.96+0.04 2.48+0.32 0.93+0.11 0.80+0.05
3d 1.08+0.08 3.64+0.08 1.05+0.16 0.87+0.11
7d 1.27+0.15 3.36+0.35 0.99+0.10 0.63+0.07
10d 0.90+0.40 2.57+0.53 1.12+0.09 0.78+0.03
14d 0.78+0.10 1.23+0.12 1.01+0.13 0.91+0.20
24 TEM2 EAREBEFEHRHSGEHFEMAMFRIE ICE o2 HILEN, M5 GFAP frid iy 2B
B9 TE AL 53T JB2 5T £ L F Tbal Ak ic A9 /0 e J5i 4 i A 3 5 o7 %5
TET2 fE R EUCA#EH #0 f 2 5 NeuN dx 2 WL 5,
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Figure 5 Co-localisation of TET2 (red) with NeuN ( neuronal marker, green), Ibal ( microglial marker, green) and GFAP

(astrocyte marker, green)

2.5 AAVi ¥ & 8 miR-210-3p. TET2 EARIE R [(F(1,8)=150.98, P<0.05 ] 1 PTWL[ F(1,8)=
ERITAFENRN 119.60, P<0.05] k¥4, WKl 6,% 3, Rk
PCR %5 i 7, AAVi ﬂﬁ%ﬁﬂfﬁﬂ"ﬂa miR- Y67, 5 CFA+AAV NC 41 It , CFA+AAVi 4

210-3p IR IKF-(P<0.05) , 7 M2FE B R,  TET2 & H#EE LM(P<0.05), WK 7,

5 CFA+AAV NC 41 # kb, CFA+AAVi 4] PWMT
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Figure 6 Effect of AAVi injection on miR-210-3p expression in spinal cord and pain behaviour indices

A-B: Changes in PWMT and PTWL in NC, CFA, CFA+AAV NC, and CFA+AAVi in spinal cord groups ( "P<0.05 vs

CFA+AAV NC group).

%3 CFA+AAV NC 4 Hl CFA+AAVi 4 PWMT il PTWL HL.#5
Table 3 Comparison of PWMT and PTWL in rats of CFA+AAV NC group and CFA+AAVi group

i PWMT/g PTWL/s
il
CFA+AAV NC 4 CFA+AAVi 4 CFA+AAV NC 4 CFA+AAVi 2H
Hild 4.43+0.73 4.77+0.66 8.55+0.52 8.44+0.52
1d 1.01+0.53 1.21+0.86 2.55+0.52 3.22+0.97
3d 1.70+0.27 3.26+0.46 2.83+0.86 5.33+1.41
7d 1.43+0.44 3.07+0.65 4.11+£0.92 5.77+0.97
10d 1.78+0.28 3.65+0.30 4.44+1.13 5.91+1.05
14d 1.95+0.48 3.83+0.53 3.77+0.60 6.44+1.23
A B Mr/l
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Figure 7 Effect of miR-210-3p inhibitor on CFA-induced inflammatory pain
A-B : Up-regulation of spinal cord TET2 expression after application of AAVi injection ( "P<0.05 vs CFA+AAVi group)
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