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W E B/ HBitEx%REREE 2 B (paired immunoglobulin-like receptor B, PIRB) 7£ 4 1 4 J& /&
JE B % 2 % % (diabetic peripheral neuropathic pain, DPNP) w8y 1E H & HE AL #, 455 < iF HE M ZE
RIEFo K e/ MRTEAL R AE . ik ¥/ RAL S 2 L3R 7 AL 4 4 4 R F A4 (Sham).
A2 (DPNP). # 7% + PIRB [l 1% % B 41 (DPNP + AAV control). & + PIRB ff4f X % & 41 (DPNP +
PIRB), 4418 H. i B % 44 k14 % (streptozotocin, STZ) 2 /N §. DPNP # A, Jf 3 ¢ fn 4
T8 BN 5 1 G AR A W i T B SL. ] S % ¥9 % Fn qRT-PCR 3F 6 DPNP /N A 8 4L 4
PIRB #y kA K. @8 N E 4T BR A <75 & (adeno-associated virus, AAV) B/ B %8 + PIRB &) %&
BN —FHRIEAER . KA qQRT-PCR il & KAEAFEM (40 IL-1B. IL-6. TNF-a) , f# ] %% 7
A M NF-kB p65 #h /KT, Ff i i %7 7 3 o 7 7 41 (L L4 NLRP3 R /MRt R4k, &R: 5
Sham Z14H L, DPNP 41/ B 3L B AR 5 24, FF W4 2| PIRB A% B f2 mRNA K& KT H B
Z L (P <0.05). i3 AAV /36 PIRB BG5S 3 ., %R B 75 DPNP + PIRB 41/ AL M o it
HORHE (P <0.05), I HWEKEAEY IL-1B. IL-6. TNF-a) Bk V. 4, DPNP + PIRB 414
DPNP + AAV control 41 #§ NF-kB p65 1 NLRP3 X {4 /NMA ik~ (40 Caspase-1. GSDMD #u IL-1B) #y5&
A B EEMG. 4518 PIRB W fh 38 34 77 0 & RJE A& NLRP3 3% /MR DPNP # & B # &K 4% 7
KEEER, % PIRB #y &3k ¥ DUR R BRI B WA K.
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The role and regulatory mechanisms of immunoglobulin-like receptor B in diabetic peripheral
neuropathic pain *

ZHANG Yu, DUAN Ke-yang, WANG Jing-xuan, WANG Xue-ying, SUN Tao *

( Department of Pain Medicine, Shandong Provincial Hospital Affiliated to Shandong First Medical University,
Jinan 250021, China)

Abstract Objective: To investigate the role of paired immunoglobulin-like receptor B (PIRB) in diabetic
peripheral neuropathic pain (DPNP) and its potential mechanisms, with a specific focus on its involvement in
neuroinflammation and inflammasome activation. Methods: Mice were randomly divided into four groups: Sham
group, diabetic peripheral neuropathic pain model group (DPNP), DPNP + PIRB negative control group (DPNP +
AAV control), and DPNP + PIRB adeno-associated virus group (DPNP + PIRB), 8 mice in each group. A DPNP
model was induced by intraperitoneal injection of streptozotocin (STZ), and the successful establishment of the
model was confirmed through elevated blood glucose levels and mechanical hyperalgesia. PIRB expression levels
in the spinal cord of DPNP mice were assessed with Western Blot and qRT-PCR. To further investigate the
role of PIRB, its expression in the spinal cord was knocked down via intrathecal injection of adeno-associated
virus (AAV). Neuroinflammatory markers, such as IL-1p, IL-6, and TNF-o, were detected with qRT-PCR, while
NF-kB p65 levels were evaluated by Western Blot. Changes in components of the NLRP3 inflammasome were
observed through both Western Blot and immunohistochemistry. Results: Compared to the Sham group, the
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DPNP group exhibited significant mechanical hyperalgesia, along with a marked upregulation of PIRB protein
and mRNA expression (P < 0.05). In the AAV-mediated PIRB knockdown experiment, the DPNP + PIRB group
showed reduced mechanical hyperalgesia (P < 0.05) and decreased expression of neuroinflammatory markers
(IL-1B, IL-6, TNF-a). Furthermore, compared to the DPNP + AAV control group, the DPNP + PIRB group
exhibited significantly lower levels of NF-kB p65 and NLRP3 inflammasome components, including Caspase-1,

GSDMD, and IL-1P. Conclusion: PIRB may play a key role in the development of DPNP by regulating neuroin-

flammation and activating the NLRP3 inflammasome. Inhibiting PIRB expression can alleviate hyperalgesia and

reduce neuroinflammation.
Keywords
peripheral neuropathic pain (DPNP)

Jri 11 B R 3 JE) B+ 22995 7% (diabetic peripheral
neuropathic pain, DPNP) &8 /R W H 52 % (1) 18 14
HRAEY, BELWHENEGREMIEE. REE
PRI B9 11.6%,  Ferh 10% ~20% FRIHE R 95 5
N BB W RO ] AR, T 50% FRIHRE PR A
A TRAT G NAEE DPNP P, H B I AR L 1 5
BUBRE I B S 8 SR i B, BRRAE 2 B T K
WP 250 M A RIE, SRS A 4ERIT R
AU s P, HAG, DPNPVAIT IR AL,
Wik Y, AR BB R . UL, B A
KA J TR RRIE ], AR 2459 77 V2B 5 I A% )
YIERIT LGOI HOIT IR I S s . A
JHOFIEL [ 0 222 98 R (1) S T VA AR FE T, (H AR
ST RAE R, i — AR R A R P it

DPNP [ R HLEI B 4%, W & 2 Fhd R+
G I S 2 g RE R B RIVE L B W Fe R e, #
2 JOE & DPNP [RGB 32 — 1, sk R 57
W WO AR 8 DR 1 1Rt B R T2 o J 4o 282 451497 I 4
FrromRa ", Hil, of KERTHIRMB 5 RK
PREAGAT S JE IR BL I FE, {HX DPNP & A= HL
G R 1) BAR S LA T REAS . PR 4
G955 18 6 T BE NN RE SRR, 8 TT RE (R p 2 E
5, WONIEIT DPNP B —/NEERRS . BOX S Bk
[ % #& B (paired immunoglobulin-like receptor B,
PIRB) 7 —f I RESBRE R, AT RZ R
i, fsTIRAE Gem RS , B ak BE VE R
TP TR, BFFLE Y] PIRB AMUAE S % R
G RERERIZMEN, MAEME RS R REER
TR, 5 0 2 U 5 e 48 A RN O fud m 0 4 O
PIRB i i 5 fifi % g AH 5C #0 1 Bl 7 ( 40 Nogo-
MAG 1 OMgp) #HEAEH, PFHASHH R i 28 fl 22
W2 B YE U, A 2 R AR R R, LR
47, PIRB HI3iE &35 B, e 52 75 K X 11
phrgg o, JRa a5 aEEE N 4 R A TR H

paired immunoglobulin-like receptor B (PIRB); neuroinflammation; inflammasome; diabetic

PHAS 328 (AR U, h4h, PIRB i& AT fEd 1T 1 4%
RT3 98 i A ) Bl 5 A= K SR 52 1) B PR 99 AH 9K 1
LRGP . W Pu s BT L I, PIRB @A
e NIA RSy N R I 1 E R R 2 2R
T 5 35008 PR AH DG A Fn Th Re B Aig . RO
Wi~ 7 PIRBEMA RG T L EEM, H
KT PIRB £ DPNP 1 (1) B A& A H AL #1475 48 1 2
Hb, N7 — 2K PIRB 7£ DPNP H {1 IhfE,
AHIEFLE I A4 2 DPNP /N BRAE A, 1) FH IR AH OG0 55
(adeno-associated virus, AAV) #lIfiill PIRB 3&i&, W %2
P R 7 AU P 98 B 1 A2 4k, B 7E4R T PIRB 7£
DPNP 1 (14 AL o

Bk

1. SIS EN )

AT R 6~7 MM C5TBL/6 /N, R E
18~20 g, FHALLTME LA YR A IR A R 4.
TFET IR LR SL IR =, SVl iE S
SCXK (&) 2023-0004. 7ESLU 2 /i, #oiFHH3k
BEAKZED 1, DIENFHRE. NRIEER
25+1°C. MBFF 45%+5% LLA 12 h e/ SIS B R
WIS TR, B REe &K, Fra iRy
Poyde 1 2 [ [ 57 P AR AU BE R AT (SEERsh i B
Effitam) , Ol il R4 7Bk B SE IR sh P e BE
FREHZ REFEALS: NO.2023-177)

2. 5B A

H4 /N B F T B BE AL D VB L 2 4 4,
418 H: BFARA (Sham). AL (DPNP), A +
PIRB A% ZH (DPNP + AAV control). F74 + PIRB
JIiRAH <5 75 41 (DPNP + PIRB). Sham #1: M-4 K
T 0 RIES: 5 KM RE 55 R B AT RN ZZ s
DPNP 4H: M-4 RZE 0 RIES: 5 KNGS FEIR
P & (streptozotocin, STZ) %5 5 DPNP £ %; DPNP +
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AAV control 2H: M-4 KFE 0 KIELE S KME = E 5
STZ 5% DPNP #i4Y, ¥ 45w s, HAE A
14 REJWEHT, DAB ORI R e D i Sr. TE56 14 K
Ao WATLARG P I8 i i BB G % IR 7K~ ik e AR 11 ok
NS G, X/ BREAT PIRB AR AH 267 7% BA 1 0ot
(%S 75 DPNP + PIRB 2H: 7645 14 KA ML
TR 9 i o O R % I 7K T e AR ) R T 2 ST
S, XF/N BREAT 8 PV VE ST PIRB R AH OG99 55 DA RIS
PIRB ik .

3. DPNP A1/ fl A 2

7E DPNP B8 20 o, /R DL 40 mg/kg 11 7 &=
4L 5 R4 STZ (Solarbio: S8050) fiff Jix v 4,
VST AT 2R AR 22K 12 ho 2 J& J5 RN BT WK
I8 1 DAL A 25 B IR (fasting blood glucose, FBG) £
W, H B it B8l % H FBG = 13.3 mmol/L (1)
/INER A DPNP 3 15 A% ) I B a9 N A 7R . (R
F-ARZE /)N BRI DL S AR AR AT A BR B 4% 1 W (Solarbio:
C1013) fX# STZ.

4, IR IIR T 310 PIRB shRNA HEAT 5 Py 35+

i F Tt PIRB I AH OG5 5, L3 PIRB 2 [
M. HE 55 U6-shrna (mPirb)*3, Hfitk 3 N4 5 FR IE
M 2 CV232 #i4k b, T %18 GCCACTAG-
GTGGACTGCATAT. GGACATGCAAACTGAG-
GATGG. GCAGGACATGTCTCACCTTCT. i Liff
FHOUE B G R AT A, EF/E-80CHE M.

A DL AT AT 8 N A /) RO I A s v
1.2% B[ # T (10 mUkg) WIS, A F YA E /DN
SRS A BB, A T FBORE  ERVE #/0 BRUR R A
MR, FF DA% ) R S OUA] % i 28 1 m R [0 o Ak FH
T AR [ 10 pl U BERE 3 AT 8 N VRS
MEFR G IE M IR 5 R R S S, 21E
N S EEE, &3k R FE 2 min,
FHAR T b e e 4 B Sk DABE SR TS A AR R R
ANEURAEIR RS b, SEfr OB i, MR S Ak

5. BUBIIR B VT At

R #% Chaplan %5 " 3% 38 9 LI B0 VF At 5
VSR /N B 50% LRI 4 2 S A RE. (me-
chanical withdrawal threshold, 50% MWT). fE /N &
TFUH B 3 5 (-4 d) FIRE s vE S 45 9R (0 d). 3 KR
B d). 7K (7d)s IS IFIATEENES (14 d).
EENVESS S 1 21 d) NS S 2 A (28 d) A
WS G 3 A (35 d)s $HNES G 4 F (42 d) 34T
PRIFAT N SR o A UGB RT, /) BRE IE W 8240
&R/ 30 min, BLRIREIESE %K.

| T T —6—

* 595 -

R4E “up-down” V%, fHH 8 Bl von Frey £f 422
(0.02 g % 2.0 g, Stoelting, USA) I & /)5 i J& JIC )
50% MWT. M 0.4 ¢ K 22745, 5/ R HE I
S, WA AR K 22, e 8, T
B K L2, RNERZEN. R BERE. A5 R
A SE, BT 4 R (A 50% MWT =
10 X79710000 5745 B (XF i J B X 5, «
RN FERRS NAE, & = 0.224) o BRI b A
b 2 min, BN 5 VS SMEAE 4 R .

6. HAFEA YL

TE & /N R TE AT RS, T SEae 2% Rt
i 1.2% BT (14 ml/kg) 5N BRGEAT RREE . B 5
HEAT PVA AR BE SR K O R REVE, ERAOERE T
ARG 2 )5 BN BOE B T AL (Ly~Ly,
BO , FFRHAE-R0C MRIFLAR G BT X T4
eSS, KB K K 4% 2 B F BT O
WEVE:, BG4 B A RE R A, IR 4% 2 5%
FH R T [ 5 A B

7. H AR EE T (Western Blot)

P L2315 A B BT ) 71 (Servicebio: G2008-
IML) 1 fif % At 25 B 1 410 11 771 (Servicebio: G2007-
IML) BA J RIPA 222 M (Epizyme: PC101) HVR &
WA, 18 4°C. 13,000 rpm 2514 F 250 20 min,
WAE & A A28 A BiE T BCA M 75 ik
W 5E 2R R . 38 IE SDS- 58 74 475 ok Jie e Jie 70 5
HE RS IE A3 PVDF i . ) TBST H1#) 5%
FifgALE A 1 h, REEACTS—RlEdr. —
HilnF: PIRB (ABclonal: A16103); NLRP3 (Diagbio:
db21453); Caspase-1 (ABclonal: A16792); GSDMD
(Diagbio: db11033); [ 4H il /i & -1P (interleukin-1B,
IL-1PB) (ABclonal: 16288); 1% [XF kB (nuclear factor
kappa-B, NF-kB) p65 (Abways: CY5034); anti-B-actin
(proteintech: 20536-1-AP). 2 2 K ¥ JH 5 5 % (AB-
clonal, AS014) 84t/ 1gG Pt (ABclonal: AS003)
FEZ 0 N E 1 he &5 H ECL 57 (Biosharp:
BL520A) I Amersham Imager 600 (GE Healthcare) 7] )
TeHE [ 46, {8 Tmage] #fF (NIH, Bethesda)
T e &

8. 7T w5 7 T A B S V. (quantitative reverse
transcription polymerase chain reaction, gqRT-PCR)

3T Trizol (ABclonal: RM30129) $2HK H /) i
FHEHLUS RNA J5, 0 56057 & (ABclonal:
RK20433) 4 mRNA ¥ %% 5% 5 cDNA, 4R 5 #E47 5K
I € & PCR 7341, B-WLsh& B HAEFRHEAL I N2
%, FEIRA IR 2 B E M LR #IA /K. PIRB.
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IL-1B. IL-6. TNF-o 1 B-actin 54 W3 1.

9. Gy S AUk 2 et

i 1.2% Bl T (14 ml/kg) X/ SREEAT BRI,
WK AR BEER KRN 4% 2 5 AT O R EE, 1R
B0 85/ BUOB BRI Y KA. /N OB BB ZUTE 4%

RHEEEE 2405, & 70%~100% 1 & 2

BEWEAK, BT AWEIEHY . V@ g s S
Tris-EDTA $1 J511& & 7 (Servicebio: G1218-1L) = ifi:
58 20 min JFEHARA S, H 5% BSA (Servicebio:
GC305010) & M L4 e 45 A& Ar mie H296 H 3%
H,0, 1% & 10 min LUHD I A U5 M I S8 A P e v 1
I B 5 NLRP3 [#] — #T (proteintech:68102-1-Ig) 7£
ACTMEER. 52 KNI Z$ (Servicebio:
G1214-100UL) £ % i F#¥ & 1 h. ZJ5H DAB 44
(ZSGB-BIO: ZLI1-9018) 11 75 /K & (Servicebio: G1004-
500ML) Jethy, 283k i K g B A0 J5 FH A 1 0
Fro daeJo i A BEAK B BX60 S is (AR T
PHWRAF, HART) RO LY T

10. Geit22 ot

¥ | GraphPad Prism 10.1.2 #1 IBM % & SPSS
24.0 AFHATEAE b . FTA SR DI £ bRtk
(X*SD) */n. B, @it Kolmogorov-Smirnov £
B0 8 R R BT A LA AT R F LR EE R
HESNETT 250, b5 AT Tukey H A0 5%: L
WA ZESE . T qQRT-PCR. FHHENE. GpEdl
fhgh B, Ad BN 3R U5 22 4 B (ANOVA) F Tukey
HIGHRIEHAIT ZH . P<0.05 NERHY I
B N T REIE e, AL EE S
3, FTE BRI A IE A o

% B
1. #1141 PIRB f) 31k 7] Jk % DPNP /)N B B WL

PRI
{5 50% MWT Wl /)y BRI H LA PE 57 0

&1 5P

Table 1 Sequences of primers
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55 Sham A Lk, DPNP 4/ 5376 B8 I vE 5 STZ Jo
14 K 30 5 2 HLAR 1 9 i BB B (P < 0.05, WL
10) , FHImpEHET 13.3 mmol/L (WK 1B) , #*
] DPNP #3337 5 ). 76 DPNP A7 A, g Bl
7 (P<0.0001, W.E 1D) F1 qRT-PCR (P <0.001,
UL TE) A6 28 53 R PIRB 72/ A B8 41 41
FRIE LA, 3T DPNP /N RUE#fi PIRB iR 1A
FR I, I E N TES AAV LA PIRB 21k .
23 G L BN AT QRT-PCR $64F, 45 R — SR W
S AAV 3 TRAR 7O RE41ZH PIRB & H (P <
0.01, W& 1D) M mRNA #is/KF (P <0.001,
W 1E). TES AAV 5 4 & XF /N B EAT 1047 A
AR, 0] PIRB RIATT 2 DPNP /) iR ML
PESRE N (P<0.05, LE1C) .

2. PIRB 33K 1) T 1 8 06 10 1) 1 6 41 23 7 1) o
GIARERN, FHIK/D NF-kB p65 13K IA

55 Sham ZHAHLL, DPNP 411 DPNP + AAV control
H/NFAE B4 IL-1B. IL-6 M2 TNF-a () mRNA
FRIEAKTFEHEZEHIN (P <0.001, WK 2A-2C) .
I DPNP + PIRB 41/ B {4 %8 A7 IL-1B+ IL-6 Al
TNF-a ] mRNA 3 & 7K - & 2 K T DPNP + AAV
control 41 (P < 0.001, M. Kl 2A-2C) . M4k, &
i G0 % BN IS PEAd NF-xB p65 (R IE K, 451 ER
55 Sham #14HLt, DPNP 411 DPNP + AAV control £
N RS BE AL S h NF-«B p65 I REBEE FiE (P <
0.0001, WK 2D) , BHHNESHIH| PIRB RKiAH) AAV
J&» NF-kB p65 [ IE7K- 52 FEAIK (P < 0.001).

3. #i PIRB A5 AT LA NLRP3 28 P4 /)M
(s

T BEENIE M 4 AR (LK 3A) , 5 Sham
HAHLL, DPNP 4/ HIFHEH NLRP3 (P < 0.001).
Caspase-1 (P < 0.0001). GSDMD-N (P < 0.001). IL-1pB
(P <0.001) FIRIEE L. 5 DPNP + AAV control
AHEE, DPNP + PIRB 41/ R B H 84K ) NLRP3
(P <0.05). Caspase-1 (P <0.0001)s GSDMD-N (P <
0.01)s IL-1B (P < 0.05). fiZdifbgd Jit— BoR

HE A Gene Hi 5% Forward primer 5' — 3' J& 514 Reverse primer 5' — 3'
PIRB CACAACCTCTCCTCTGAGTGGT GTCCATTGACCAACACAGCAGG
IL-1P GGGATGATGACGACCTGCTA ACAGCACGAGGCATTTTTGT
IL-6 TTTCTCTCCGCAAGAGACTTCC TGTGGGTGGTATCCTCTGTGA
TNF-a ATGGGCTCCCTCTCATCAGT GCTTGGTGGTTTGCTACGAC
B-actin GGAGATTACTGCCCTGGCTCCTA GACTCATCGTACTCCTGCTTG

S
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A AAV efficacy,
Sacrifice mice,
Model validation Tissue collection
<«— STZ —> | | >
-4 0 14 42
B —0O— Sham —a— DPNP C —0O— Sham —a— DPNP
—4— DPNP + AAV control —¥— DPNP + PIRB —4— DPNP + AAV control  —¥— DPNP + PIRB
254 ool 2.5
seskesksk
20 2.0-
g —
(=]
E 154 = 1.5
@ 2
8 =
3 10+ = 1.0+
el o]
[]
°
m 54 0.5
0 T T T T T T T T T 0 T T T T ook T **I** **I** *_*:k_* **I**
-4 0 3 7 14 21 28 35 42 -4 0 3 7 14 21 28 35 42
Days Days
] Sham DPNP M DPNP +AAV control M DPNP + PIRB
D E
1.54 8- o wa
0 ,_'|r 1
1: Sham 2: DPNP skskok ## 14
3: DPNP + AAV control < 6
’ £ 1.0+ 1 °
4: DPNP + PIRB S 5
& 2 4
[— v m [
1 2 3 4 o
0- 0-
Bl 1 PIRB X} DPNP /AR R IS (72 =8, X +SD)
(A) FEERE IS 5 R STZ /MR AT @, T+ 2 BEHE DPNP A1 Fabr, BRI 1 Sr. Bl J7 #ET AAV
FIFAT M, AAV S8 VEST 4 J8 JE AR DS T br 5 BUM T JG 2R 3288 (B) &4/ RTE sl AR b i 25
JEMAE: (C) -4+ 0+ 3. 7. 14+ 21. 28+ 35, 42 K& /NI 50% MWT 284k, (D) Foy% BRI 420 /)8 oG
%4140+ PIRB R ARIA®; (E) QRT-PCR Kill/) iR %4 PIRB mRNA [ ik
*#4P < (0,001, ***¥P <0.0001, 5 Sham 41AHEL; “P <0.01, P <0.001, **P <0.0001, 5 DPNP + AAV control
HAHL
Fig. 1 Effect of PIRB on the mechanical pain threshold in DPNP mice (72 =8, X £SD)

(A) STZ was administered intraperitoneally for 5 consecutive days to induce the model, and DPNP-related indicators
were measured 2 weeks later to confirm successful model establishment. Following this, adeno-associated virus (AAV)
intervention and behavioral testing were conducted. After 4 weeks of intrathecal AAV injection, relevant indicators were
assessed, and tissue samples were collected for further experiments; (B) Fasting blood glucose levels of mice in each
group throughout the experiment; (C) Changes in 50% MWT in each group on days -4, 0, 3, 7, 14, 21, 28, 35, and 42; (D)
Western Blot analysis of PIRB protein expression in the spinal cord tissues of each group of mice; (E) qRT-PCR analysis
of PIRB mRNA expression in each group of mice.

#4%P < (0.001, **¥*P < 0.0001, compared with Sham group; “P < 0.01, P < 0.001, **P < 0.0001, compared with DPNP +
AAV control group.

Wi

(T

(L 3B, 3C) , 7£ DPNP 411 DPNP + AAV control
H/ANRIERETS M, NLRP3 (R B EW N (P <
0.001), T4 PIRB A 2 F# Mk T NLRP3 4 1% /M
1R IEKF (P <0.001).
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[ Sham DPNP M DPNP +AAV control M DPNP + PIRB
A B C
8+ ,&} |L| 15+ gk #i# } 6 seksk ###
= @ L T
= 6+ z =
° 2 10+ 5 4-
o c
2 44 8 2
g g 8
5 5 59 g 2
2 27 g o
0- 0 0
D
1.5+
1:Sham  2: DPNP
3: DPNP + AAV control c Felekek ,Ll
4: DPNP + PIRB B8 1.0
=]
3
L 0.5
=z
O_
B 2  PIRB X AHIG 40 H 3L L K NF-kB p65 i L1520 (72 = 8, X £SD)
(A) qRT-PCR #2354/ B BE 412370 TL-1B mRNA RIE [ L (B) qRT-PCR 46 I 25 21 /N BRCA il 4143 b TL-6
mRNA FIEMIELHEE; (C) qQRT-PCR A &A1/ A 4L 21 H TNF-0o mRNA FRiE I ELE; (D) Hed BT 2520 /)N
G BE4L 24U NF-xB p65 & ARIAE
##5P < 0,001, ***#%P<0.0001, 15 Sham ZHAHLL; *P <0.001, 5 DPNP+AAV control ZHAHLL
Fig. 2 The impact of PIRB on the expression of associated inflammatory cytokines and the activation of NF-kB p65 (72=8, X +SD)

(A) qRT-PCR analysis comparing IL-1 mRNA expression in the spinal cord tissues of each group of mice; (B) gqRT-PCR
analysis comparing IL-6 mRNA expression in the spinal cord tissues of each group of mice; (C) qRT-PCR analysis com-
paring TNF-0. mRNA expression in the spinal cord tissues of each group of mice; (D) Western Blot analysis of NF-xB p65
protein expression in the spinal cord tissues of each group of mice.

*45P < (0.001, **¥**P < 0.0001, compared with Sham group; P < 0.001, compared with DPNP + AAV control group.

DPNP & — Fh i WL 9 & fiE . DPNP AL & 2%,
FEW R ANE SR FARIBRR AL, K
M2 PR AN, 23k S B IEORT 58 P A
JR BT (40 TNF-o IL-1B £8) , #EMMigl Kz
RAE, FESGLFYEMFE— L. HAEl, DPNP
HIEIT FBA R, V5 290 AKIRME LIRS A R 7%
L R

AW G R BN, 16 STZ i S 1) DPNP /) i
A, PIRB MIRIAE#E L, HiZRE S
PRI B S IR A B DA 96 . il A AAV |
PIRB 15Kk 5, DPNP /)N 5B P R B B 15 2
TREGM. X —45 5%, PIRB 7t DPNP H (1]
AT RE AR HE T WL B G A PIRB
215 DU 3o 9 O i S DR R AR PR 51 R IR R
SEMR. PGB B, PIRB 1E % 2% 40 i b (1) I e
FER AP REE RN, MHEME RS IE
FH N B 3040 22 208 1) 4% 1. Bombeiro 25 ' £
Ak A 22 35 5 A5 TR R B, PIRB A A A A A1 ] A

KRG EE LW, EEAFLET B LRGN T 40
M, FLYEBER M M B L R IA I 3. Meng 25 1Y
W 2 B, ANGPTLS i i PIRB fi& i3 # £ % i [A]
FHIRIE, FEOPE R AH I 1) 5 fh 452 15 F0 o 22 T 98
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Fig. 3 Inhibition of PIRB expression suppresses the activation of the NLRP3 inflammasome (72 = 8, X £5D)

(A) Western Blot analysis of NLRP3, Caspase-1, GSDMD-N, and IL-1p protein levels in the spinal cord tissues of each
group of mice; (B) Immunohistochemical staining images showing NLRP3 expression in the dorsal horn of the spinal cord
in each group of mice; (C) Analysis of the mean optical density values for NLRP3 immunohistochemical staining in the
dorsal horn of the spinal cord in each group of mice.

*#kP < (0.001, ***¥P < 0.0001, compared with Sham group; “P < 0.05, “P < 0.01, "P < 0.001, "*P < 0.0001, compared
with DPNP + AAV control group.
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- EIFRIFEX -
fRBREIRZh MR T E RmIR T {E Rt R

JR iR 5 i (pancreatic ductal adenocarcinoma, PDAC) K H & BB “Imrhz £7 o HE M
M E SAMNAME RGNS, ARSI A LYt BT 2 RET AR, CUFx
S A gl PR - S S TR IR I AR R S R SR . AR, ST R R PR R 48 e I A
T B A RS, IE AT Z AR S RS N TRMER RGN H . iR PDAC
I SCHE ) A 8 R GEAREE T0 00 EIG,  RATT IR 0T K A 28 0 I R G AR ARRAE , VPAN B [ 4 42 R G T i Rg g
TR G IR TT SR . &5 (1) LA Trace-n-Seq J7 2SN R AT 2GR IC 2 To A& 7
IEF T o S5 REH, 75%~90% (A IEA L IO 4% ~ 15% HIT MR P E 19 IR0 R 22 T 35 BT, R AE 5
A0 K TSR A5 i R IR I S R SO B 48 o ) e B R i . (2D AR T 45 R R, PDAC ERIEML T
(53 TR LG A 22 TT LAY LU 5] SR A A1 )2 B R 3RIE 202 . PDAC B8 #1480 AR ELAE F ORI 515 i M 28
NI, FIR Ak E . MR G| SR HTTEE, TR RE #H £ FFE (pancreatic-cancer nerve
signature, PCN).  (3) #E— Bl & ol 5 MR t0an 53 (K S Am B B R kAT B, ST “ AR JT -t - Tl
WL HAEME,, LR s & e E AT, 10 B g A B PR 22 TORE NS T T REAH SC AT AR AN A, (2 LY
FE SRR A Forilhe  (4) BMECECT &5 2% PDAC A=K P/ i AH G e 4 dn i i3 5, 390 Gz
21 0 92 R 8 S G R A R R (i PD-1 AR BB (RIS SR BT RO o (5D MR DIRR
RIG 4 F, 8B TTRRGEFFEIRRAE, 4878 7 PDAC VIBR ARG & MU E R EENH . (6) AE
F 455 B AZ I (Nab-paclitaxel) AN I S0 EE M BB R0 IR 4H M, 34 AT FRAR I JRT A B8t #h 22 £ 4 % T
FAIEM AP L R B Mt 27 R (6-OHDA) 5 HICA MR, FADUE Y FERN . = a7 e
PDAC [ A=K 73 il el 2.5 (51 5.5 % BBk FH 24 A ke A AR i /s ik 16.5 %, Dl PRIBE 5 SR $R LA 40
4518: PDAC A E 4 e SCRURR K AR S B M2 70, R 0 TRME IS 5 G S e oA G, SRR A &R
Gt (EMEBIREIT) REBIG A IRIT IS, & PDAC VYT i 7E H B ) T8 flo B 78 AU
HENL T RS BE T AN AR A TR T, B ARG -IMIE 7 BAR RN T SRS SR AL T ENe 5 EORIERL .

(Thiel V, Renders S, Panten J, et al. Characterization of single neurons reprogrammed by pancreatic cancer. Nature, 2025,
640(8060):1042-1051. AL KEFARE R LW 5P , R B, TEUT XKW £
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