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WE BH B EE TR AR METTL 142 58RI SR I R S (ASD) 4l BREEEIfL . BostT s
R AR OER . i RHNRE (VPA) FRUE B EGEHE ASD AL, FREEMES) BT HAESS 1 M=
SRR R LB METTL14 shRNA (sh-METTL14) BCHXTHE (sh-NC), Ff3b e RIL], Ffifeois 4l s Bmig] . &1l
EFfil+sh-NC AL, 41 3i+sh-METTL14 40, #FHILTFH AR 7 RIFREMRIN G, 1Rd, #8221 d, AT 2R e vl
AT M s R SEET ¢ 6 £ PCR (qRT-PCR) &K [ BT Bl % (WB) 55 1iE METTL14 & AR 2% 2 Jf 4 ) METTL14,
METTL3. PTEN%ik; i#id RNA S ETHE-qPCR (RIP-qPCR) H5 PTEN m°A 7K ¥ SR FH 5 ST e BT . BRI S y2 e Bk by
(ELISA) . %58t qRT-PCR R JEACHI T4 77 SR e e el A0 . BERE IR 1 (MBP) SR 1155 (NF1S5)
FAR R, R AT %L, ACMETTL4 B30T TAPRIEGE A IRIFE . W iIRER . —Rirhsd KoKk e
CC TR 28808 (P<0.05, P<0.01). 5% fil+sh-NCZH Hb#e, %1 4il+sh-METTL14 4176 & METTL 14 ) mRNA F1E H 5
FIR B ERRAL (P<0.01), HEFHFIXf METTL3, PTEN ik L /EH 5 (P<0.01), [FHIEIEMETTL14 & &M T4
J5 S PTEN meA K FFHE (P<0.01). ZEIEZSZ: L, BUKMETTLI4 155 T 4R BERI S5 G E R, 30058 T 40 fx)
MBP B P8 AT NF155 By _E 2800, JfBELIT 141 048 9 ol 285 B2 (38 im- (P<0.05, P<0.01). Z5if METTLI4 &5 NG
FCRAEIGT TR Gy T BRI E Gl M METTL14, BEMi45H PTEN mRNA (4 m°A H S0 LIRS 2 ik, &
LARPEBERS R B IS ASD Y RT3k, VPR T XY, s A,

REEIA VIR RS AR RBERT, PRI, OO, KON, HEHH, METTL14, m°AHEEL
HESES R245, R246.5 DOI: 10.3724/j.pibb.2025.0519 CSTR: 32369.14.pibb.20250519
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MR T KB SR KRR I AL CRER B IARSG
T 4 T8 WU F8 2 S BT 40 M (oligodendrocytes,
OL) fuZehiA oyt ', Bmen 5K HEn
[A] J5 3£ A (phosphatase and tensin homolog gene,
PTEN) AT AN ASD 2 K & R 5 DL
Wi, 255 ASD i 1 19 5%~17% 7 . b Ah
PTEN 18 i 435 70 8 /I 1t UL 3 3 Mg/ 11 9 i B
(phosphatidylinositol ~ 3-kinase/protein  kinase B,
PI3K/AKT) 15 5 i i 52 Wil 8 4 JE ulg o o1&
PTEN S[575 T 1 ASD /BRI, PTEN 35
V38 1 T PISK/AKT 3 - EI0ME I 5 U BEHA 1 38
(glycogen synthase kinase 3 beta, GSK3B) ¥4 [%
ik, e mphgonh R K M B, R
PTEN 3K (IS XT ASD B fE IRy Y HA B2

N6- B FE i 2% (N6-methyladenosine, m°A)
B 2 T L 5 ) mRNA Hh e UL P RNA T Ak
et 12 AR AR 28 248 OL Jlis 5 B i
RO R R R EAE ] 0 AR RS AL 14
(methyltransferase-like 14, METTL14) fE5 m°A H
FEFERSEE , WTIRHE mRNA 1 meA B ik 7 1o, B
AR, METTL14 3813 3% 5% PTEN [ m°A &
S ERGL, S m AR LT T It
&b, METTL14 i fgif i PTEN ¥ 4 PIBK/AKT {5
1 R WROBE PR B /N b R AR Y R -] Jo A
feadFe 5, BRI, METTL14 & 538 i % PTEN
LR IR 5 M BERH T 1L R AR ST

EESEIN N ASD B A TN MBI, X
SEPNET B ST, SRS R 2 R E
AR RS KON BRI, KRR
L AL ARRORALES, e CHIZET RN
AAZORBIL 2 SRR HEN , HESY . 28 fh S 4
LIS SIREIRES S L WJT )
FHOG BV BRI G BAT A s, FE R |
LA RN . T ZIFSFEIIRL, BRI SET “TF
LN BYHIRE OV T P REVD B R PR Rk 7
PP ARG R . BRI SEIESE, B N G T i i
¥ PIBK/AKT {553 i R A 20 E T, fe b
ZEHE I E I DL R Z R M A bl ee o FRATTET
WIWT5E R, BRI 5G] 220 ASD S LRYARZOAE
AR AR IR i AR T

ABIFSE 15 A R WA 0 P S 2 B e R S A%

ASD iR BARBLA . 38 20 74 2 ASD &)y B AY
SRS PN ST X Hph 2841 R it X BEHHIE B
AECHRE DRI o FRATAERT I AR 3 Rt
il FFRINOCT CTFZN, BT MRITAE
HFE 4y + J2 1H ] fig 3 & 8 % METTL14 £ 3 19
PTEN m°A H Ak i — SRR RSB, il rp
BRI AL S AR B AL T HLRIAHER R . e
WE AR, A BF 503 2o 7 1A AR ASD 4 B
METTL14, WL H X &Ffily7 82, 5 76
METTL14-PTEN m°A il A B B &3 4 5C 7R I7
ASD 9 FHLE, b “HF XN, BB HisiE
HEIARAE 2= R

1 #RlEHE

1.1 RIeEh

VEHU SD MEMER L (8~10 i) Hh16 2, Hrp
ME12 F, fE4 H, R 200~250 g, T AR K
2 (WAL ho), £-FTIES .
SCXK (#) 2022-0001. Frf3 KR T ICEEE M
AR AR, EHNEE (21~23°C) . fHE
(50%~60%) , & HRUEFE B4R, oK & A i
sl ERNPERSR 1R R RS . ARSI R
ZETAI R T B 24 R 2R S I s AR A S A B B 2tk ife
(FHES . TACUC-202305023 ), S5 i FE /™A% 5T
e N RSN ERLA BRI 1) O T 7S5
SIYITE REE L) PR
1.2 FEKFSE

FZAHN . NIKEREN (S161023, LifgkTHI T
AR R R AR A FE ) s BN R W
METTL14 shRNA K& H X} 82557 (LV75011002,
F R EAYBEAERAF); ARG AW
(G1004) . L Je g (G1001) . HL 5% [ 2 i
(G1102) . DAB & & it /| & (G1212-200T) .
TRIzol i 7] (G3013, BINFEYE/R YR A R
m)); kAR (18456, 5[H Ted Pella /A #]); 812 3f
ARSI & (90529-77-4, F[EH SPI-chem 2%
7] ) ; Neurobasal #f £t o0 1% 3¢ & (PM151223) .
B-27 i AR R (eGP A B A R
/vF)l) 5 MBP ELISA i5fl & (E-EL-M0805¢, X
B R E R A R 7] ) . NF155 ELISA {5
& (AD42453, M SCal 5 B 2= A i rh ol A R
" ); PTEN —#i (ab267787) . METTL14 — i
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M BE B A B E AR A (B -1167-

(ab309096) . METTL3 —4ii (ab195352). GAPDH
—$i (ab9485, = [E Abcam 2\ 7 ) ; MBP — ¥
(Al1162, RN B R AEYBEARAGRAFE);
NF155 —#. (GTX37602, = [E GeneTex 2\ &l ) ;
Cy3 bpic i i IgG (A0S16, i3~ KA
FARBRAF); HRPARCIIZEDTR R/ 1eG R A
Y (PV-6000, Jbairh 2 &M EMHEARAIRAF);
PrimeScript RT i ] & (RR037Q) . gRT-PCR il
& (RR820Q, H A Takara 2 #) ) ; EpiQuik
CUT&RUN m°A RNA & i & (p-9018) . m‘A
ZFRERUA (202-003, [ Epigentek /A7) ) 5 filf
FREF4E R (HF07502XSS, 1% [E MERCK 23 Al )
HRP #rid I EPi e =40 (ab205718, 3£ [E Abcam
ANFD s WHEREH (G1300, JLFZREERHE
AFRAF]); RIPARFW (BL504A) . —2ER] TR
(BCA) iX#l& (BLS21A, Jbai 2R R AR
NFED ;s Biw 8 M (PVDF) B (IPVH00010,
3 [# Millipore 2 7] ) ; Pierce™ % B & Ml & ff Bk
(20164, ZE[E Thermo Fisher A ) -

FEALE . SAREAAL (68001, 3E[E RWD
AR A A ESTHE  WAEE (HT7800/
HT7700, HA HAw); #EY F Pl (Leica
UC7, fE[ Leica/A)); #6 R (BXS53, H
A Olympus A ®) ) 5 5E B 2% )¢ & & PCR YL
(QuantStudio 5, 3¢ [F Applied Biosystems 23 H] ) ;
A K MDA S (Mini-PROTEAN Tetra) |
b2 K BE RS BUZ 3 BT 72 48 (ChemiDoc MP, 32
[ Bio-Rad A W] ); HFXKF (BCE224-1CCN, 1#
[ Sartorius A 7l ) 5 ML R 550HT 240 (SMART
3.0, V4 ¥E S Panlab 2\ A ) ; Morris /K % B R4

(MT-200, HUARZSHAAMARAF])
1.3 IS ASFHAE

ASD S BRI S RSOk (23] Jrikdar,
AEMERE SD R R 3 ¢ 1 Lufil A ZE3c e, DA R 21
FF) 3 A% I 6 DU 20K 1 24 KO8 S IR IR 2 0.5 K
(GD 0.5) . T GD 12.5, Z* & i i 5 79 150 4M
(sodium valproate, VPA) 55 ASD AL, &N
600 mg/kg (LAAEFERKPCH] ), HAETFH 1R
(PN 1) i W HAH H . FPN 7 VPA T
ASD BRI L FBEAL S LA R 44T Hidl. O VPA+
EFIZH . MPN 7 8AEE HEFHRIN G (PC6), HF
ZEE PN 21, S (LI RE) REIULIE
el o S R4EHEEIIAL 1~2 mm, FHCOF
MTPVSERE (LIRS 5 a8 Rk, IR 20
2 Hz, BPERPZ240H) 15 s DB RIS,
PRAE)G AR 30 min, B ZECRIFAIE G A X — 20
SaTEE M, @ BRI AR E E . G VPA+
Etl+sh-METTL144H: FPN 1, LA Avertin iR 4)
B, ANFRM [ T e e A, BRI RS T A0
FENETFL (MEFR: x=1.5 mm, y=1.1 mm, R
2525 mm), Z%187E 5 sh-METTL14 i 55 1% 4% &
2ul, BE2 minjFREHETE. BRARES 1K,
Fede bR EATE R, @ VPA+ER il +sh-NC
. FAERRT, FESSSFIARF sh-METTL14 BIEXT R
R, JFATERRITE. S0 sk VPA BRI ) LT
PN 7. PN 14 Jx PN 21 (iR e, DLRIE = 5507754
o, DI A B, 1T R s, @
iF BR AL BE A5 2 4l BRI AR R A1 B AR A
METTL14 T4EFI MR 1 s, i)y 51 Al 4 45
TREH sh-METTL14-1 ([&2a).

Table1 METTL14 knockdown sequences

Gene

Knockdown sequence

sh- METTL14-1
sh- METTL14-2

CCGGAGCATTGGTGCTGTGTTAAATCTCGAG ATTTAACACAGCACCAATGCTTTTTTG
CAAAAAAGCATTGGTGCTGTGTTAAATCTCGAG ATTTAACACAGCACCAATGCTCCGG

1.4 1TAHZFWR
141 Wit

W4 RS TR AR A 16 T FLIE )7 T iy 52
AR 2, R T, B R NRRE T
e ek, MR R RS, A

A GLC K 10 min NIRRT SIE L. GEit i K

TEW S B S B S OB (DRSO AR B 5

NGTATIEL

142 ARFHFEEE
KGR R A TR o Bk 2
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THEFIE LT o B 4 AR S0 EREEHT 1 hik ATTH
SR 2 A N PR R R BT e . i, O
URAAER]— M o AR BRI ]S O
[ 2 o 157 DN ) B0 ) A Al G 3 N M T Bl
5 min, FifiJ5 515 IEE 10 min Py HAE RS AR B
B 25 DX B[]
143 RS

K OB E W] = F A (120 cmx45 cmx
40 cm), 2 HATIE 3 W OB AR K LB o — =
(chamber), AFZE K140 cm, FGL2E%ETHFIE
HIH o Bl 4l BB AT 1 hik ATT M2 kil 2 38 Ny
WG, JFORUEMNAPRE L H . Ay, JTHRAAER—
Hi o ASRIFE R 4 SR ] R R 2 . KRR
WM&l BCE Frim =g, @S HESIS ming b5
28 2 B rh S ARk, (4l BRZE 34> % Pl R
35 min, AP FEAA S icE 2 R
(object) MIFAA4EL 1 (stanger 1), IMXFFIN4 B,
e R . N AEE NS, i E N sgsE
RS EUVE Tl s, ey 2 Uk, SRARITH
ZZ55 11> 10 min PIREIN 41 BRUZE 3 /> % rh 45 B8 A s [
FIBA A= 21 B 1 DA S s BRIE IR MLk A2 B A ] o KAl
i, EERE MBS — R 51F
W&y BRI PE B B RE A 4y B (stranger 2) , 770
L X B ) Im A FE . PR RIS BT
W] E, e 2 BRIk AR, SRS 2 4
10 min PIRFIN &) R 53 578 3 /1> 2 5= B8 A B 1] LA
SRaAgh 1 GBI GEL R FBaE4 R 2
(RS A BLAF ], RS IZE RS, BUB 4R, FH 70%
OB RS, T B E Ak 2Lili
144 Kk

K Morris KA FY, HF4 T2 B N 25 > Kk
REIRE . ENI AT SEES . SRR RS, Kl 4
EETI0CRE T . MERIE R4 RS HRIFIR LB 1
i 2 B K B B F 15 16k 0 AR ) (escape latency
period, Elp), fxZic5£120s, Elp Wiy .
RWNGLERE, WG, mrbEEEE—AK
KUK, G BRI L, 10 RAE
120 s WA R LK El, JFHREH &
FIAELL B IREL, 2 5 BB 22 iUt B

1.5 BARESKH
1.5.1  OZEHERS % S i UL EE

Fie BEAESCHK [25] 7 vk UL &)y BUBE 35 1 L 1%
Ol WURIE T HUBE B W AR 2 2L, DI 1 mm’
UYL, 4°CREIE AT« 420.1 mol/L Bl EE 2% ik
(pH7.4) EVE3 WG, BT 1% &R PIZM, =ik
WIS T LR K o SR FH 812 PR 4 g (1
RAIEHATEYE, 60°CHAERG 48 h)m, HIEEY)
AL A8 R D) O R TN . 28 2% B Rl iR
MBS G a5, TEG e NI
JFIIGAAR DX Ah 28 B 2544 .
1.5.2 il 55 B

ZMCHk [26] J7 vk HEAT I D ph 2 0 AR By
Fro BB I T 2 TR 5 2% B-27 fH 24
RS JN5A () Neurobasal #1258 ok F2 3 Hh 5 5% . PBS
Mk 2 WG, F37°C. 5% CO, %14 F Jil HBLV-
ZsGreen i #E YL M 20 . 24 h 5 B4 Ry fif 58 4
Rigedk. SRHZOE BB 2o S8 il T
1.5.3  @URECREIE

IR T 2 20 b R B RNA R [ G, Jl sk 52
i 22 % % 5 PCR  (qRT-PCR) #& illl METTL14 )
mRNA ik K, 3@ of 8 (5 E k% (Western
blotting, WB) T IR IAAKT-. W4T
L) GAPDHAE RN Z: .
1.5.4  [HRARE 38 (ELISA)

it ELISA 1 & Ui B B4 . 43 3R F MBP
ELISA i 7 £ 5 NF155 ELISA iz 71 40 46 1] figi 26 24
P& R EE 1 (myelin basic protein, MBP) 5
M2 155 (neurofascin 155, NF155) 7KF,
1.5.5 gRT-PCR

¥ H TRIzol ik 7 #2 HU & RNA, fit H
PrimeScript RT 12 & S % 5% & cDNA. UL GAPDH
N2, il g qRT-PCR iR 7] & & 1l METTL14 .,
METTL3 I PTEN ()36ik/KF. BV EE 31K,
K 2783 BT B dE . qRT-PCR BT FH 51 4 )7 %1
W2,
1.5.6 HEFMEENLEE (WB)

{1 FH RIPA S i S 4 21 4, 5 — 9 m]
TRARH G E 5, i#id SDS-PAGE 43 & [ i JF
R RO, EiRT 5% BSAE M 1 h,
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Table 2 Primers for qRT-PCR and RIP-qPCR
Gene Forward primer sequence (5'-3") Reverse primer sequence (5'-3")
PTEN ACCAGGACCAGAGGAAACCT CCTTGTCATTATCCGCACGC
METTL14 GGAGGAGGGTTTGCGTTTTG CGGCCTTTGGATCTAGGGTC
METTL3 TGCAGACCGACTCTTTCCAC ATCCAGTTGGGCTGCACATT
GAPDH AACCCTCAACAGGGATGCTT GTTCACACCGACCTTCACCA

ffif5 5 METTL14 (1:1000), METTL3 (1:1000),
PTEN (1:1000) % GAPDH (1: 1 000) —#i
4°CFE K . TBST PR 35, 5 HRPARiCI
P —H (1:1000) 37°CHFE 2 h, s ) H
b2 & O £ FTEE S B AR 43 B 7R e A T 41 48
METTL14, METTL3 FI PTEN ()4 1 [ &7 5% .
1.5.7 RNAMRZEILIIIE-qPCR (RIP-qPCR)

i 12 TRIzol i 7 $2 HUEL RNA, £ B EpiQuik
CUT&RUN m°A RNA & £ 350 & 36 B 45 il 25 &
m°A Z TR REER . RNA 5 meA FuiR w2k 7E
4°CTFEHEMEE 2 h, 22200 pl PRS2 B 50°CHEM
1 h/&, 43 B 3EU00E RNA JH&HT IR 77 vk 1T qRT-
PCRGM . 59750 W3 2.

1.5.8 RNA m°ABE & E7E A

B RNA S FE B R dE R, Jomiad
302 nm AN S HK N 5% BEAG 2R W53 P41 . PBST Bk
&, S mAPUR4°CIER R, bS5 HRPARIC
WEPR YU A 2 he ARk R 2Ot
R, 0.1% W H ER AR E YA A
1.6 FitFESH

JT A SE 50 540 37 FEZ 3 . >R A GraphPad
Prism 9.5 Go it A4 88 40 B, i DL e bn
ERFR N . PIZHIR] LR H Student’s £ 56, 224
] LR B R R 22500, SR 25 BRI
Tukey Kiki. P<0.05IAANZESHA G IR L.

2 g B

21 $RIAXEE _ EAMETTL143 EASDS R 1T
AFER

XF ASD 4 AR KORG8 4 A o, IR
METTL 14 33 % 7 3 PN SC 0 R R K3 K i 4 iF
YER VLB ZIR BB AT el B (Bl la~e) o
W3 S g AL B, BN S&IRYT 5 1 ASD 41 R

R R AT g B4 58 Al g METTL14 & 5% B ) (&l
ld~f). IAh, METTL14 SRS 183 N 8T
X} ASD %y Bt 2g g iy samfE A (Bl 1g, h)o 7K
PRSI 4R BESE, METTL14 ml S 30kt il iy 56
TG IT X ASD 41 B 2% 2D 6 1 B 3R FHVE IS (K
1) . HIEATUL, Bl G ) i METTL14 2K
/> ASD &)y B Z0 M 47 0 O ot 3 FL 4k 38 5 22 2
CEWARS

2.2 $HRIAXETIEEMETTLI4N SHAmARE
RS PTENR X S8 E %

T HR5E METTL14 78 61 3l N & K A5 1R T 7 RUR:
HEVER, XF ASD 41 i35t METTL 14 m{fRAb B
Y E T AR R (K 2) . B F METTLI4 & 5
METTL3 JE it fs a2 (1) B B 7% A g 52 5 W A Rl g A 7
meAEHTIRE ", A ITALE R A METTL14 @ flont
ZE AR, [ ARSI T METTL3 3%
ik, qRT-PCR 5 WB Fiill i 7~ , #ifit METTL14 1]
TH BR3P XX ASD %) BUifg H 2 41 h METTL 14,
METTL3 1 PTEN /KR4 FHAER (Kl 3a~c).
24 1L 5 RIP-qPCR 45 S UESL, @i ik METTL14 [F]
FERD T 4RI 5651 B ) ASD 4 Bl & 214X PTEN
Fib LM m AR T (K13d, o). AL, @ifik
METTL14 ¥ 5% 14t il N 5EXT ASD %y BRUE S 4 45 1
MeEVEN (Kl 4a), 3T ELISA. 98t 5 qRT-
PCRKIN &30, &ifik METTL14 W BHAS T 413l 9 56
7551 ASD %) L MBP 7K 41 5 NF 155 7K T
(&l db~d) . S5+ R AR FRZE AR EE BT o+ R I
METTL14 21 4 BRI I #h 28 O AR 58 0% 3 5 35 A1
(Kl4e). DL EZSREN, 76 ASD 4 AR, &
T PN 6 T8 1 1958 METTL14 A 509 meA 2404
PTEN ik, i 1fij # 2h &6 5 8 98 50 & #4800
B,
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I :Model
a b c .
@ ® o A :Model + Acu + Ad-sh-NC © = 'ﬁ"gei*im A
. ] -sh-] B + +Ad-sh-]
“¢ Model 4 Model + Acu + Ad-sh-NC = Model + Acu ¥ :Model + Acu + Ad-sh-METTLI4 £ o T aeTAEs
0 | - Model + Acu ¥~ :Model + Acu + Ad-sh-METTL14 10k Z 20 [ W :Model + Acu + Ad-sh-METTL14
£ 20
= g
%‘j 60 % sr 5
3 5 JERE g
= . ]* = 6f o
g 40 * g 3
2 o
£ 2 4t “
K g 5
= 2 <
g2 T 2f £
3 5 5
2 : z
1 1 1 = 1 1 1
0 7 14 21 0 7 14 21
ud ud
(d) Model + Acu + 200 F
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R ey = wxk
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T == | 2
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h \ | poy L
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| [ 2 I Z
Al L / 1) = S0
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B
o 5
=]
P
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z 0
(2
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=V = | 2 \
2 k S| e 1 G ‘ ) | - 2
P— e o - 7
TR N | Ple=—c™ B 1 z
/ ] — =T - g
HE< b = NN\ _— [ | =
20 o :Empty side  mm :Stranger / side o :Empty side e :Stranger / side .
2.0 *
hid —
-
P 2 =
£ 3 338
= £ £ E
= = o
£ k] 2= 10
2 S P=
k=4 £ £ 5
o o 5 g 05
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Model Model +  Model + Acu+ Model +Acu + Model Model +  Model + Acu+ Model +Acu +
h Acu Ad-sh-NC  Ad-sh-METTL14 Acu Ad-sh-NC  Ad-sh-METTL14
Model + Acu Model + Acu + Ad-sh-NC Model + Acu + Ad-sh-METTL14
P P i <
) N &
g S
: Tr/ Z
25k m :Stranger / side mm :Stranger 2 side 300 ;‘ e :Stranger / side s :Stranger 2 side
15 o
20 -
» b = T
g 2 55
s £ 220
2 2 tE
2 10 8 Z S
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5 2 2505
5 = 3
z
0 0
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() o
Model + Model + Acu + Model + Acu + 10 60 [ — **
Model Acu Ad-sh-NC Ad-sh-METTL14 -5
g3 2
5
-~ - £ 2 a0
| 5 6 o
» ? < . = =
~ \ =2 = g
/ 1y T 3 3 20
( 7 : £ T
g 4 22
= - . ) E
Z 0 0

Fig.1 Acupuncture at Neiguan point improved behavioral disorders in juvenile ASD rats by regulating METTL 14
(a—c) Effects of METTL14 knockdown on the improvements in body weight, tail length, and self-grooming frequency induced by acupuncture at
Neiguan (PC6) in ASD juvenile rats. (d—f) Effects of METTL14 knockdown on the enhanced exploratory behavior induced by acupuncture at
Neiguan, as evaluated by the open field test. (g—i) Effects of METTL 14 knockdown on the improvements in social ability (three-chamber social test)
and learning ability (Morris water maze test) induced by acupuncture at Neiguan in the ASD model. *P<0.05, ** P<0.01, *** P<0.001.
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(a) (b)
.51 okl 1.5+ *kk
1
< =
E | T a
S g 10 N . 5 ob =
27 NP 22
=8 T &&\’ &&\’ E 3 -
S & & ¥ =h
v °05F ¥ & ¥ f)“ 0.5F ——
ks i METTLIA T w— — £ l
& &
02 - GAPDH <l 0
&\’% RPN o £ \b‘ﬂ'
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Fig. 2 The transfection efficiency of knockdown METTL14 was measured
The mRNA (a) and protein (b) levels of METTL14 were detected by qRT-PCR and Western blot, respectively. ** P<0.01, *** P<0.001.
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Fig. 3 Acupuncture at Neiguan point influenced PTEN expression by regulating METTL14-mediated m°A methylation
(a—c) The effects of METTL14 knockdown on the expression of METTL14, METTL3, and PTEN in the hippocampal tissue of ASD model rats
treated with acupuncture at Neiguan (PC6) were evaluated by qRT-PCR and Western blot. (d) The effect of METTL14 knockdown on the
acupuncture-induced regulation of PTEN expression in juvenile ASD rats was observed by immunohistochemistry. (¢) The effect of METTL14

knockdown on the acupuncture-induced increase in PTEN m°A levels in hippocampal tissue was detected by RIP-qPCR. **P<0.01, ***P<0.001.
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Fig. 4 Acupuncture at Neiguan point enhanced myelination and dendrite spine density in ASD models by promoting
METTL14-mediated upregulation of PTEN

(a) The effect of METTL14 knockdown on the acupuncture-induced promotion of axonal myelination in juvenile ASD rats was assessed by

transmission electron microscopy (TEM). (b—d) The effect of METTL14 knockdown on the acupuncture-induced alterations in MBP and NF155
levels in the ASD model was detected by ELISA, immunofluorescence, and qRT-PCR, respectively. (¢) The effect of METTL14 knockdown on the

acupuncture-induced increase in dendritic spine density was observed via primary culture of hippocampal neurons from juvenile rats. ***P<0.001.
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Abstract Objective To clarify whether METTL14 mediates the core role of acupuncture at Neiguan (PC6) in
promoting myelination and improving behavior in young autistic rats through gene intervention technology.
Methods The ASD model was established by intraperitoneal injection of valproic acid (VPA) in pregnant rats.
Male offspring were intracerebroventricularly injected with adenovirus-packaged METTL14 shRNA (sh-
METTLI14) or its control (sh-NC) on postnatal day 1, with a model group set as well. Subsequently, the juvenile
rats were divided into model group, acupuncture group, acupuncture+sh-NC group, and acupuncture+sh-
METTL14 group. The acupuncture group received acupuncture at Neiguan (PC6) from postnatal day 7, once
daily for 21 consecutive days. Neurobehavioral changes were evaluated by behavioral tests; METTL14
knockdown efficiency and the expression of METTL14, METTL3, and PTEN were detected by quantitative real-
time PCR (qRT-PCR) and Western blot (WB); PTEN m°A levels were measured by RNA immunoprecipitation-
gPCR (RIP-gPCR); myelin ultrastructure, expression of myelin basic protein (MBP) and neurofascin 155
(NF155), and dendritic spine density were observed using transmission electron microscopy (TEM), enzyme-
linked immunosorbent assay (ELISA), immunofluorescence, qRT-PCR, and primary neuron culture.
Results Behaviorally, knockdown of METTL14 significantly counteracted the beneficial effects of acupuncture
in improving self-grooming, open field exploration, three-chamber social interaction, and Morris water maze
learning and memory (P<0.05, P<0.01). Compared with the acupuncture+sh-NC group, the acupuncture+sh-
METTL14 group showed significantly decreased mRNA and protein expression of hippocampal METTL14 (P<
0.01), and the upregulating effects of acupuncture on METTL3 and PTEN expression were reversed (P<0.01).
Meanwhile, knockdown of METTLI14 significantly inhibited the acupuncture-induced increase in PTEN m°A
levels (P<0.01). Morphologically, knockdown of METTL14 attenuated the improvement of myelin structure by
acupuncture, reversed the downregulation of MBP and upregulation of NF155 induced by acupuncture, and
blocked the increase in dendritic spine density (P<0.05, P<0.01). Conclusion METTLI14 is a key molecule
mediating the therapeutic effect of acupuncture at Neiguan. Acupuncture at Neiguan upregulates METTL14,
thereby enhancing m°A methylation modification of PTEN mRNA to stabilize its expression, ultimately
promoting myelin development and improving behavioral symptoms in ASD juvenile rats. This preliminarily

reveals the modern biological connotation of “opening Xuanfu and dredging myelin”.

Key words autism spectrum disorder, acupuncture, Neiguan (PC6), Xuanfu, myelination, METTL14, m‘A
methylation
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