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Gm14461 Wid35E CSTF2 i CGRP Fil P2X3/7 2k ik
T Uk = Lz R DL W58

E i, %A, 5 = (B EFERE AR MNP O ERMEINEL, HEERE 445000 )

1 E. B TR K43E%5 RNA (IncRNA ) Gml4461 428t = Sib 29 (TN) #94E A AL e) Tab o FLE,
5 IR T AY 2R MRS F REFES TN D RAEEAR, R Gm14461 #9428 & RNA (shRNA) 4 TN &,
MZ DR LA 2T P Gm14461 F ik RK-FFebm A EE (MWT) o KAMBFREET -a (TNF-a ) FF=ZXAE7
BRI S TN ek R, KA sh-Gm14461 A= 2L i k)% B F 2 (CSTF2 ) it kX Ik (OE-CSTF2) 43 = Siv 2%,
RNA %7k 23t (RIP) 447 CSTF2 55 Gm14461, B45% A MAaX Ak (CGRP) | %% %4k P2X3 4= P2X7 mRNA #)
AN, R BRFREML, INADRK =LA ZF F Gmldd6]l Rk 2FAF (1=35.450) , R MWT {4 2 8
MR B AR (1=8.427 ~ 28.190) , ZFBEAH % FEL (3 P<0.05) ; IN DR =2 F + £EHF TNF-a, IL-
1B, IL-6 &k /KT BZE AN £E G CGRP, P2X3, P2X7T K-FRE#F, £FEA % FEL (1=31.750 ~ 50.240,
3 P<0.05) . &%k Gm14461 2% % E TN DA MWT (1=6.019 ~ 26.548 ) , A& K2 BF (1=43.959, 26.416, 25.431)
Fe A AR KB G KT (1=38.709, 43.257,45.807) , EZFBEALITFEL (3 P<0.05) . Har@arks, TNF-a #-34
ZXAET ¥ Gml4461 Fik Lif (1=27.710) , X B -FRK-FARAR X &G ZE KT RZEIE (=23.076 ~ 29.508 ) ,
EFAAGFENL (3 P<0.05) . &k Gml4461 5, Gml4d6] Fik K-F A& (1=3.641) , B F %48 TNF-a # 5
= AP P KRR TR X EGRT (20560 ~ 25.136) , £2FEA%T5FEL (3 P<0.05) . Gm14461
L5 CSTF2 %4 L CSTF2 %& @ 7K -F, CSTF2 % & LA 4 55 CGRP, P2X3, P2X7 #) mRNA £ & 42 it L R ik,
it & & CSTF2 7T i% 25 Gm14461 A& TNF- o i 589 = S0 2 3 (TGs) P X8 BB Ao Ja A8 % B @ ik 69 47 4] 4 A
(=18.870 ~ 24.399, ¥ P<0.05) . £ Gm14461 iB it 423k CSTF2 L8 CGRP, P2X3 = P2X7 ik, 1Lik K R,
Mot AR TN A OB B R B, ARk A
EHEIR . XML Gmld461; RUEFNMIE T 25 RRESZEILRAAOCHR; P2X3/7 21k
FESES: R332 XEIRES: A XEHRS: 1671-7414 (2025) 03-018-07
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Study on the Mechanism of Gm14461 Promoting Trigeminal Neuralgia by

Recruiting CSTF2 to Upregulate CGRP and P2X3/7 Receptor Expression

WANG Kui, PAN Ke, WU Li (Department of Neurosurgery, Enshi Tujia and Miao Autonomous Prefecture Ceniral
Hospital, Hubei Enshi 445000, China)

Abstract: Objective To investigate the role of long non coding RNA (IncRNA) Gm14461 in promoting trigeminal neuralgia
(TN) and its potential molecular mechanisms. Methods A TN mouse model was induced by surgery for chronic compression
injury of the infraorbital nerve. Short hairpin RNA (shRNA) of Gm14461 was injected into TN mice, and the expression
level of Gm14461 and mechanical pain threshold (MWT) in the trigeminal ganglia of the mice were measured. A TN cell
model was established in vitro using tumor necrosis factor - a (TNF-a ) to induce trigeminal ganglia, and the trigeminal
ganglia were treated with sh-Gm14461 and cleavage stimulation factor subunit 2 (CSTF2) overexpression vector (OE-
CSTF2). RNA immunoprecipitation (RIP) analysis of CSTF2 binding to Gm14461, calcitonin gene-related peptide (CGRP),
purine receptors P2X3 and P2X7 mRNA.Results Compared with the sham surgery group, the expression of Gm14461 in
the trigeminal ganglia of TN group mice was significantly increased (#=35.450), and the MWT value of mice decreased in a
time-dependent manner (/=8.427 ~ 28.190), with statistical significance (all P<0.05). The expression levels of inflammatory
factors TNF - «, IL-1 B and IL-6, as well as pain related proteins CGRP, P2X3, and P2X7, were significantly increased in the
trigeminal ganglia of TN mice, and the differences were statistically significant (/=31.750 ~ 50.240, all P<0.05). Knocking
down Gm14461 significantly improved MWT (=6.019 ~ 26.548), reduced inflammatory factors (+=43.959, 26.416, 25.431),
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and pain related protein levels (#=38.709, 43.257, 45.807) in TN mice, with statistically significant differences (all £<0.05).
Compared with the control group, TNF - « induced upregulation of Gm14461 expression in the trigeminal ganglia (#=27.710),
significantly increased levels of inflammatory factors and pain related protein expression (/=23.076 ~ 29.508), and the
differences were statistically significant (all P<0.05). After knocking down Gm14461, the expression of Gm14461 was
significantly reduced (#=3.641), and the levels of inflammatory factors and pain related proteins in the trigeminal ganglia induced
by TNF - a were significantly reduced (#=20.560 ~ 25.136), with statistical significance (all P<0.05). Gm14461 upregulates
CSTEF2 protein levels by binding to CSTF2, and upregulates CSTF2 protein by binding to mRNA of CGRP, P2X3, and P2X7 and
promoting their expression. Overexpression of CSTF2 can reverse the inhibitory effect of Gm14461 knockdown on TNF - « -
induced inflammation and pain related protein expression in trigeminal ganglia (TGs) (=18.870 ~ 24.399, all P<0.05).
Conclusion Gm14461 upregulates the expression of CGRP, P2X3, and P2X7 by recruiting CSTF2, promotes inflammatory

response, thereby reducing the mechanical pain threshold of TN mice and promoting pain.

Keywords: trigeminal neuralgia; Gm14461; cleavage stimulation factor subunit 2; calcitonin gene-related peptide;

P2X3/7 receptor
— X A9 (trigeminal neuralgia, TN ) J&—7f

W OLH I R VA, HAR AR = SO 22 A1 i
P E AR MEOR . BT TN 19 R 2587 A
TRAYNAIT . BUMAETREAR | 28 B SHIUR 2 AR U B
ARFISLARE SRS, (RTINS N
L FoFnEE R, KEEIESMED RNA (IncRNA )
TERZ PRSI 1 K e g 5 AR ], A 4RGE In-
cRNA #HL R THESEE S0 Q bt 1 % 56 1

( potassium voltage-gated channel subfamily Q member
lopposite strand/antisense transcript 1, KCNQ1OT1 )
i 1 9 BE AE 43 4k 7 88 (myeloid differentiation
factor 88, MyD88 ) 2 fiff A #ift £ M i 3 #5403 51
S 1 p 2 PE PR . IncRNA-Anxal0-203 3 1 78 =
25T (trigeminal ganglions, TGs) H1 4 514 5
K J5 % -1 52 & ('melanocortin 1 receptor, MCIR )
1) mRNA £ P, £ BE b 22 P P29 . IncRNA
Gm14461 BHRIEFE TN AN U Feik 3% 1 ™,
T4 Gm14461 AT LA TN /NEAALIR EIE (me-
chanical withdrawal threshold, MWT) , Z&fif fifi & Pk
PR . BRI Gm14461 75 TN w43 FHL I i A o8
B AR ZMiE RN R 2, il
JERIEL, MRS T -a (TNF-o ) . 4
AFE-1B (IL-1B ) FIIL-6 i BT TGs S E A
PR BRI B SO NEAE TN B A ol A A 2 A T 2 A
AT, BeAb, WG RGE 7 = SO 2 5 7 v s 2
K AH SRR ( calcitonin gene related peptide, CGRP )
WENG 321 P2X3 I P2X7 Sl i 15 )85z ke 3] o A
FTESL B, AW RSE Gm14461 15 TN &
AR JEYT CGRP 1 P2X3/7 SZARFIK I R AE
JNE, EERIF] Gm14461 78 TN H &bl .

1 #MR5FE

L1 AF 75 % 40 H 4 J5 % C57BL6) /) B, A
20+2g, PHLATEASESITSTL, F£22+05C,
XL 45% ~ 55% Z&0ET, 120 Gl /120 FRIES G

A BRI R
12 £ZXA5ME DMEM B 38U G4 I
BER/ER . VN o, TRIzol iXFIH
miScript SYBR Green %¢ Y6 i€ i PCR A5 & ( £ [H
Life Technologies 7~ &) ) ; 40 il % 4457 Lipofect-
amine 3000™ ( 3£ Invitrogen 23] ) 5 FSU5E IR
# (TaKaRa 27 ) ; RIPA 2 i 2% vh i Fl BCA &
FIE R & (LI A R ARG RAF) ;
Anti- ZHFH T 2 (CSTF2) , Anti-CGRP, An-
ti-P2X3, Anti-P2X7, Anti-GAPDH #il “F $1 il IgG
YL AR (Abcam 28 7] ) ; Gml4461 (1) 46 & & RNA
(sh-Gm14461 ) , CSTF2 i £ ik#k ik ( OE-CSTF2 )
HXT HR 2844 (NC shRNA il pcDNA3.1 Z 4 [Vector] )
( LAY TR A RAR) 5 EE (CAS:
66-81-9) ( LifEBRye LR AR ) o Centri-
fuge5804R U & V% VR 25 0 Ml ( #E[E Eppendorf 2
7l ) ; Tanno 5200 Flfk~2 % YEEER RSN ( FifER
AERME A RN F ) 3 SpectraMaxi3x I £ 1) GE il #5
1 (EE MD AF]) .
13 Fik
1.3.1 TN /N EUBE AR HE ST - 38 s HE T o 22 0 P P 3
#1405 ( chronic constriction injury of the infraorbital nerve,
CCLION ) # 37 /N TN AR P i s 3 5 S0mg/kg
DU LU Z AR A TR, [ S, AR O K
Fro IWEE—E U557 Uh, e Eh I %) 2 24 i
) lem P11, BECAMME T ML, H 4-0 Biass
FLERMAELE A, JRse A0 . s 454083
W T FIZW B, DS (A AN BHWTE A3 2 i A5 1
PEFh. IFARA Rz iiE, Nifrgsdl.
A SRR
1.3.2 B oy 4l S5 A0 H . % 40 HUNERBENL
DUz, Hdl 10 2o BFEAR4L. TN 4L, sh-NC 41501
sh-Gml4461 41, sh-NC Hl sh-Gm14461 417E TN £
RIS |« A0 38 o ME R FL ) = SRR 284y Jey v B
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sh-NC F1 sh-Gml4461 SRREEEAA

1.3.3 HLISF I MWT )iyl i: #F CCILION RJF 0, 3,
7, 10 A1 14 K MWT, B8N E T g5
Bz, i Von Frey BRIZEERRAT 1 K. M4 RAR
Je BRI B ) PRI BRI 20T X e
BN, BB BURWIR Y . MWT & SCNFEEESE
5 U A 2D = A BN, (CHROEIRGRE | bt
e BGHEATEHESNE ) |, SRR (g) o

1.3.4 /N =SS BRI . Sl S B Ak
N, FARTIVGEYIR T, ST SR —
PRZETT, FEffR) W T B PRI TGs B,
TEFAHY PBS 25k (pH 7.4) wh P45 T-F18T 141
WreFdesi el BBy TGs FH 0.25g/dl e BN 1L
25min, P 0.5g/dl FEEE BN AL 15 min, Z1E3H4k,
A 10mUdl JE4- 114 DMEM Eieiihsgs, il
YR, BT 0.1g/dl BRI 2 53k
2h, AN 2.5mUdl B4R, 2g/dl B27 ) DMEM
B, HANIEA 0.05mg/ml FEZ, 0.05mg/ml 5555
E M 0.Img/ml FrEFZH, HkEhisE,

1.3.5 4 S50 4L RALBE . B0 25 Y TGs 2l bt bl
Ay FRTIRZL . TNF- o 4H ( 10ng/ml B TNF- o 2038 ) |
TNF- o +sh-NC £ ( TNF-« H1 NC shRNA F:40HL) |
TNF- a +sh-Gm14461 24 (TNF-« Fl sh-Gml4461 3t
b FR ) . TNF- o +sh-Gm14461+Vector 41 ( TNF-a ,
sh-Gm14461 F1 pcDNA 75 A SELbBE ) FT TNF- o +sh-
Gm14461+OE-CSTF2 41 ( TNF-«, sh-Gm14461 i
CSTF2 it R gk A ab B )

1.3.6 RT-qPCR 43 #r 61l Gm14461, IL-1B, TNF-«a
Ko IL-6 AHXTFIRAKT-: il Trizol $EUN L =X #
LT H A4 P L RNA, Prime Script RT 257 &
# RNA %% 5%}y cDNA. 7E ABI 7500 521} PCR
i I, {#iHH SYBR Premix Ex Taq I i 7] & 4T qPCR
I3 MTe BN 44 95°C Imin, 95°C 20s, 56°C 10s Fl
72°C 15s, #4730 PMEH. LA GAPDH /AN,
W 2449 95 314 Gmi14461, IL-18, TNF-a J
IL-6 1) mRNA #HXJ#ik7KF-. PCR 5I1¥IF5I L3R 1,
i A T A A R AR

*1 PCR 5|¥15 31
SR L5 TEs
Gm14461 5-GAAGAACCAAGTACCACTCTA-3’ 5-TGGAAAAACGGATGCATCCCA-3’
IL-1p 5’-ACAGGAGTAGGACCTTCCAGGT-3’ 5-GTGATGTCCGAGGCTCTACTTG-3’
TNF-0 5-TGGGATGCCTTCTCCCAGCTTT-3’ 5-CAGCAACTAGTGAGATGGGAG-3’
IL-6 5-GAACACTCTACCATCGGAGGCT-3’ 5-ACTACGTGAACGTACTTGTTGCT-3’
GAPDH 5" TAGGACAGTCGTTACGGAAGACG-3 5-CAGGTGGAAGGTCGTGGAGTGA-3’

1.3.7 Western blot 6 Il CGRP, P2X3, P2X7, CSTEF2,
GAPDH £ AKF-: ] RIPA #EHFRM 412 F4H
Mo A S, BCA SR SR I A R . B 4
()28 I RE S TE 12¢/d1 19 SDS-PAGE H#EAT43 5, Ik
%) PVDF I, BBEAE Sg/dl BUR s b = st A
2h, SRIG BN ARG B ) CGRP, P2X3, P2X7,
CSTF2 —#¢ (1:1000) , 4°CHHE o8, WHMA
BR B A ALY (HRP) ARic iUARN —Ht, =RPEE
2h, KM ECL iR G Esinm b L R G A
Zeai AT AAL, Bio-Rad B3 HT I 45 UK EE(HL.
1.3.8 RNA & UiiE (RIP) 434 CSTF2 5 Gm14461,
CGRP, P2X3/7 [alf)454: i/ Magna RIP %55 &k
AR, B B 45 AUAFN TGs inA RIP 24 2% o
W B4, SRIG S Anti-CSTF2 HUAREEE I RERRAE 4°C
BEE L, LIBT 1gG 454 M mEERAE R B P X BE, A
PRoRE PR RNA, i iiF RT-gPCR 73 7 Gml14461,
P2X3, P2X7 Fll CGRP f) mRNA ik,

1.4 %o R SPSS 22.0 #1741t 240
Mr, B SR LI + bR 22 (xks) FoR.
Student’s ¢ # K BT L Z 0] () 24 S ks B &R
2Tk Z A 2 M )22 50, LSD Kkt —AA T
HRIPH LI, P<0.05 H2ER BHA G FRE L.

2 R

2.1 Gml4461 f£ TN /s & P 64 & A B ad s § MWT
e W2, B 1. SEFARAME, TN /MR
AR Gmlddel FKik B ETHE (£35450)
B A Gm14461 J5 311 ] T Gmil4461 2 ik (£27.819,
P<0.05) , TN 2/ MWT {EHEAB T AL S IRt
PR (28427 ~ 28.190) , fflk Gml4461 R T/
FUMWTH( =6.019 ~ 26548 ), 225+ HA G0 X (1
P<005) . SibFElmE, TN 20N TGs Hiimt i A
CGRP, P2X3/7 Fh/K BT ARG i T ( 1=47.382,
45878, 50.240) , TMiFfk Gm14461 {2 F%Ik CGRP,
P2X3/7 kK (38709, 43257, 45807) , ZRH
BEEE S (¥1P<005) .

- BRFEAR4
- TN4l

-+ sh-NC4l
+ sh-Gm1446141

0 2 4 6 8 10 12 14 (X)

B 1 AEEESSENE MWT ERER
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2.2 FU& Gml4461 £ TN DR X ERE  ILFE

3. SIRFARLAIE, TN 4/NR =X rh 5
T TNF-a , IL-1 B I IL-6 FHXT B B E T,
S HAG R E X (=46376, 31.750, 34.766,

¥)P<0.05) ; 1 ff Il Gml4461, sh-Gm14461 4]
5 sh-NC 41 He 4%, /NFl TGs #f TNF-«, IL-1B il
IL-6 FHXT B B E L, ZFHAZITES
(=43.959, 26416, 25431, ¥ P<0.05) .

*2 BEK Gm14461 3t TN /NRZBRIEXEARIEMEN ( X+s)

HiH BFERA TN 41 sh-NC 41 sh-Gm14461 41 F P
Gm14461 mRNA 1.01£0.01 245:0.12 249£0.11 136 +0.08 692.232 <0.001
MWT 0K 130£0.13 127+0.11 129+0.14 128+0.12 0.106 0.956

3K 124+0.10 0.89£0.09° 0.86 £ 0.08 1.11£0.10 38222 <0.001
7K 127+0.12 0.50 £ 0.06 0.520.05 1.17£0.12 194.575 <0.001
10K 126 £0.11 0.23+0.04’ 0.29+0.03 1.15£0.11 449.975 <0.001
14K 125£0.13 0.14£0.03" 0.16 £ 0.03 124£0.10 483.092 <0.001
CGRP &1 1.02£0.02 326+0.15 3.08+0.13 125007 1247987 <0.001
P2X3 1 1.00 £ 0.01 2.75£0.11 279+0.12 1.14£0.05 1329.026 <0.001
P2X7 1 0.98 +0.02 2.68+0.10 2.71£0.10 1.16 +0.05 1547.176 <0.001
*x3 BEAK Gm14461 3 TN /NRARE R BB FRIER (X£s)

HiH BFARA TN 4 sh-NC 41 sh-Gm14461 4 F P
TNF-0. mRNA 1.010.02 3.12£0.15 3.08+0.13 1.08 £ 0.04 1361.119 <0.001
IL-1p mRNA 1.02£0.03 227+0.11 231£0.12 127+0.06 577.667 <0.001

IL-6 mRNA 101002 2.09£0.10 1.95+0.08 1.16 £0.05 618.497 <0.001

23 #4K Gml4461 ##4) TNF-« 3 569 = XAV 4%
e CGRP F» P2X3/7 %Akt kb fe Kgp R Il
# 4, TNF-o 551 TGs 4l Gm14461 FkKF
T (227.710) , @K Gm14461 5 Gm14461
FIRAKEREME (=3.641) , ZREFGITHEX
(P<0.05) . SXTHEZIILES, TNF-« 5509 TGs 4f
ffiHf CGRP, P2X3/7 H KA B ETHE (=24.211,

23.076, 23.947) , &K 4E A F TNF-a, IL-1B FlIL-6

) mRNA 3% ik K7 & 2 18 (=29.508, 27.383,

27.196) , ZFHEASIFE L (HP<0.05) o mk
Gm14461, NF-a+sh-NC 4 5 TNF-a+sh-Gm14461
4 H#E, CGRP, P2X3/7 & [ 3 1A 7K F B 35 A%
(£220.560, 20.732, 20.887) , il TNF-«, IL-1B
1 IL-6 ) mRNA A X % ik (/=25.136, 24.198,

24435) , ZREAFGIAEN (¥ P<0.05) .

x4 BE{K Gm14461 3f TNF- o ESH TGs 4+ CGRP, P2X3/7 HHEZARKERNEFHIEM (xts)

HiH xR TNF-o 24 TNF-a:+sh-NC 41 TNF-a:+sh-Gm14461 £ F P

Gm14461 mRNA 1.01£0.02 5.12£026 507024 153008 308.851 <0.001
CGRP & 1.02£0.01 354£0.18 3.49+0.17 135006 337514 <0.001
P2X3 1.01£0.02 2.88+0.13 2.92+0.14 124£0.05 320,627 <0.001
P2X7 & 1.01£0.01 281£0.12 2.83£0.13 126+0.05 338.723 <0.001
TNF-0. mRNA 0.99+0.02 531024 535£025 1.67+0.09 504.883 <0.001
IL-1p mRNA 1.01£0.03 402+0.19 405+0.18 139006 447441 <0.001
IL-6 mRNA 1.02£0.02 368+0.16 3.64+0.17 125+0.05 446.193 <0.001

2.4 ik Gm14461 FE4K CSTF2 & & KT LA 2,
Starbase K4 22 M 45 S i 7n , CSTF2 7E Gm14461
IETESS A, VR 2A, 2B, £ RIP 43 #r 5
K, T Anti-CSTF2 Hifk F i) RNA- HEHE &
Yy Gml4461 3 & 4 (P<0.01) , U & 2C,
PLoR CSTF2 g% 5 Gmld46l F H 454, AN K&
B, TNF-a 5 5 %41 TGs 4 fifi -7 CSTF2 mRNA
(5.12+026) FIEH (2.38+0.07) 7K % X} 1g
5 1 (1.01+002, 098+0.03) , R H

B4t 2¢ & X (1227710, 28.284, P<0.05) ;
Ik Gm14461 41 CSTF2 # H (1.19+0.05) 7K F- 3%
TNF-a+sh-NC 4 (2.41+0.08) & FH &K, 27
HA G5 X (1=24.648, P<0.05) , {H CSTF2
mRNA (2.57+0.09 vs 2.55+0.08) 7K 2% % T4
2 X (20336, P>0.05) , VLKl 2D, #HF9%F%
FH ikt 45 T A A P sh-Gm14461 5 YL ) TG 3k 3 i &
HA M, 25 % 8RR Gm14461 fnk CSTF2 & H
FEfr, ULIE 2B, $E/RmIK Gm14461 A GEE 3 Jin s
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CSTF2 HE 25 TN i,
A c g 150
” €
S 100f ——
A g i
O E —_
B —— ‘_E' 50 -
1141 ctgtcacttg tgccctgact ctggctgggatgaagagaac 1180 %
£ o . ,
Potential CSTF2 target motif in IncRNA Gm14461 & o 9
« A é«
o
v.k\
D E 15 C1 CHX(0h) == CHX(20h)
CSTF2 “-4 - Sh-NC Sh-Gm14461 mm CHX(10 h) ma CHX(30 h)
CHX(h) 0 10 20 30 0 10 20 30 ¥
GAPDH *
RZIE S ——
$ & & z
‘#\% & &N =
& &S GAPDH | s s S
<°
< Q,o"‘

sh-NC sh-Gm14461

A. CSTF2 IR %56 557 ; B. CSTF2 76 Gm14461 FITRTELS & 00 81; C~E. RIP 4387 CSTF2 5 Gm14461 WAHE 454 ; D. Western blot £
W CSTF2 # H#i5/KF-; E. Western blot ARl RN ( CHX ) ASEA I A = SR 25 il b CSTF2 ZE /K F. 5 1gG 415k CHX 4b# Oh
L, *P<0.05, **P<0.01.
B2 BHE Gm14461 FEK CSTF2 ERKF

2.5 Gml4461 i@ i A F CSTF2 42 # CGRP #»
P2X3/7 %4k k& ULIE 3, Starbase A A 79 ) 2%
IR, CSTF2 & 115 )F 7l fE 7F CGRP, P2X3 Fi
P2X7 ) mRNA I ¥ 77 76 45 & 7 4, W& 3A
3B, £ RIP MHTRIEL B, 1 Anti-CSTF2 Hifk i
i) RNA- & 2 &9+ CGRP, P2X3 Fll P2X7 ik
WEEE (P<001) , WK 3C-3E, #/ CSTF2 fig
fi5 5 CGRP, P2X3 Fll P2X7 FHE 454, HE— 46
KIL, L3Rk CSTF2 BB T+ CGRP, P2X3/7 [

FikIKF (=21.145, 20302, 18.632) , UL[El 3F;

{2 3 48 9E I F TNF-o, IL-18 HIIL-6 AH X F ik 7K
- (£24.195, 24.059, 23.022, ¥ P<0.05), JfH
it % ik CSTF2 e % 1K i1 # Ik Gm14461 X} TNF- o
51 TGs $ 98 AH OB 11 M S 0E SO i 41 il 4
(1=20.634, 19.937, 18.870, 24.399, 23.776,

23210) , ZRHEAg0T¥E X (¥ P<0.05), LK S,
% B Gm14461 1] G i {2 #F CSTF2 4 5 i) CGRP
HI P2X3/7 SZARFEIRFNRIE S ME TN B .

A c D
150
z s
£s 100 z
.§ " E %
E fé 50 g §
2 3
° &
>
B \°Q° \é’ s?é
301 attatctcctactttgtggg gtgggttttc ttgcacgagaaggcctacca agtgcgggac 360 '59
Potential CSTF2 target motifin P2X3 mRNA sequence E
150
3481 gtctggatgtggectgteatgatgge ttggcagggg taggggtggg aaaagagctt 3540

Potential CSTF2target motifin P2X7 mRNA sequence

481 ttgttcccac caatgtggge tetgaagect teggecgecg ccgeagggac cttcaggect 540
Potential CSTF2 target motifin CGRP mRNA sequence

Fold enrichment of
CGRP mRNA
by
2
=3

>
\QQQ \Qc’

A. CSTF2 [ # 1454 %)% ; B. CSTF2 7E CGRP, P2X3 il P2X7 {4 mRNA | B 7E 4SS 4 17 &5 C~E.
P2X7 i mRNA BIAHE 54 F. Western blot Kl CGRP, P2X3 il P2X7 &[5k, 5 1gG 4AHIL, **P<0.01.
B 3 CSTF2 5 CGRP, P2X3/7 HIHHEZE&A=IER

RIP 4 #F CSTF2 5 CGRP, P2X3 fil
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x5 Gm14461 i CSTF2 X CGRP, P2X3/7 Sk B RIEFEFRIEHIER
sE mwesven ol e osesmn P
CGRP %EH 3.49+£0.17 1.35+0.06 1.30 £ 0.05 3.37+0.15 308.833 <0.001
P2X3 &HH 292+0.14 1.24 £0.05 1.21 £0.04 2.88+0.13 276.539 <0.001
P2X7 HH 2.83+0.13 1.26 +0.05 1.28 £0.06 2.85+0.14 231.484 <0.001
TNF-0 mRNA 5.35+£0.25 1.67+0.09 1.70 £ 0.08 5.26+0.23 403.661 <0.001
IL-1p mRNA 4.05+0.18 1.39+0.06 1.36 £0.05 391+0.17 403.340 <0.001
IL-6 mRNA 3.64+£0.17 1.25£0.05 1.27+0.06 3.71£0.18 346.283 <0.001
3 itg FHIEAC T JAE 7K, IESERIK Gm14461 T fiE

TN 2L g ph 2R B 2 —, BT T
YT K BE, IncRNAs B 5. FE)E7K
-4 07 SR A DG I R 38 S 5 i 2o B AR L
PR RGEPIRII R, AR 2 B R BT
TR TR AR N T ), ORI AZ B2
B2 TE MY Gm14461 SR AE R IS 5 M4 Bl
PP 4 A2 1 IncRNA, 11 WU %5 U 438 7645 Bl
85U TR 20 /N U T AR P25 Gm14461
BERFE, 5 TIN BB, WANG % " 738
Gml14461 J2& TN 2GS I TE R . XU
A PURTE TN /N T AR = A 275 v Gm14461 32
SEHE AN, CAT %5 “ 4238 Gm14461 1T 2058 o 158 1
W el 555 S T S R A B Ak, DT i TN B8 /N BR,
i MWT {H, W% TN J& 9. CCI-ION J& H /i fl T
HEAT TN SRR i 5 3 ), AR gTiad o=t
FAHE TN /N BB, 52 & 3 TN /N B MWT {H 7%
14 R AL, X 5 3CHk [14-15] fiaE AH— 2
W TN /Iy BRUBE B ) 8 1 ), 38 0 W %% Gm14461
£ TN HEER, SRl Gm14461 Al 7 TN /)b
BLMWT 8, 530k [6,9,12] BF5% 45 5 o), HiF 52
Gm14461 7] g2 TN it B rh s 2 0y bl .

SE NS TN P B A L EEHL 2 —,
R, fERMMHF TNF-a, IL-18 FIIL-6 if
T VAT = T SR A N S E SN AE TN &
R A EEER T, — SR U0 TNF-« Al
IL-18 ARk UF B AT DA 55 53 4 e 2 o Uk U, A
AR, TN /N = X7 i ik 4 N1 3%
ki EUE, RO TN BB ORE IO & A, TR
ik Gm14461 J5 48 i IV Ik 55 . 75 TNF- o 55 2 ffd
HFAEAE R, = SO ORI 35 1T LB S8 AE
R TR 2 I . JEIRIE, HE T L5
TNF-o FIIL-18 ATl & HA TN AR AL
FRARAE B R R TN B, JESERIER E S5 TN &
FeHLE U FEARTUAE ST A, i@t F TNF- o kb2
UM AN A AR SRR AR L TN, KBS
TN /N RIAR L, 28 TNF- o AbFR) = R 445
R Gm14461 Fik W E T, @ Gml4461 1

T AE S i TN Bt

REFEHRIA W, TN A0 0950 T HLH 5 K 45
5595 HH O B 1 28 ORN 32 AR (1 28 4k 1Y, CGRP
FEF5 2 Cal/CGRP MKk, 2 —MEA M EMN
ARG PEZ K, T = XA RGOS &S
CGRP BB, FHWT CGRP SZ KRl GERIGI7 TN AY
iz — U8 tehh, ATP ZrP R ISR R R G0
D) R R T, 35 A BRI AR R KA
UHUAZ BRI, ATP BB RENS IS L4 fiE
ZARP2X3, PE Ca MR IMF AN, 51 &
Zeapah, M= AR U [F P2X3 Z kiR S
ST RAENM R 77K, FF 0] 5 R An M sME 5 7
T 12 (ERK1/2) ®ifefk, dE— i .
P2X3 Fll P2X7 ZAK & T ATP MEIA 2K K%, VEN
BOAR T 1458 il R VR, WTRERL 5 ATP iE &
AR5 3 B AZ 2R B ARSI S B TN A
JNER O AS F TNF- o 155 19 = U245 4 g
5 R0 o B9 A 56 2 I CGRP, P2X3 Fll P2X7 3 ik
s, @ik Gm14461 J5 458 HKFREAL, £
Gm14461 A g7 CGRP, P2X3 SZ{AKF1 P2X7
ZRMFEILSE TN JFLHLH]

J O gE— B R SY Gm14461 1 TN H 3 5 ML
il BIFFE R AR B 2 T 556 00E & B8 Gm14461
5 CSTF2 MiH 454, H CSTF2 5 CGRP, P2X3 il
P2X7 ) mRNA [H| fE7E 455 & &, UESE Gm14461
A] GE 38 i F4 5 CSTF2 >k ¥ CGRP, P2X3/7 &5
TN ¥k J& . CSTF2 J&—Fh RNA &5 &M, 1
S R Tl 5 RNA 25 G 7E 2R Ys it
KAFAER . 96T CSTF2 MM 5% 3 B 48 vh 78 S e AR
KAFFRARIE S, AMFFIE T CSTF2 7£ TN HiifE
FHALE, FAIK Gm14461 1T g R CSTF2 & K
-, FeiK CSTF2 NGBS 4% i Ik Gm14461 X%
oA AH DG B 1 #38 R RAE ON IAMIVE . ARBIFgR
—5EE T TN R ERIE T M, IF R TN IR SR %
(R TT &AL TR s, (RHAE TN th IR T
YkSE it — BRI

(T#% 367 )
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