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(HZE] BRI O R F R AR | (NUFIPL) SHHERE /N R 8R40 (DC) 9
TR EI AL . 3% A NUFIPT Z£ M B (Nufipl ™) CSTBL/6) /N B, 5% FH 2K 1 IR 4 2 B iRt 06
(Western blotting) I IIT DC H NUFIP1 B2 (K. K 48 FLSPF GLMEMERFAE R (WT) /ML Nufipl ™~
/N AR TR (Sham) 20 (18 H) FIREEIELL (30 J), 43 54T 3 YA 37 5 52 5556, A Ik S i PR BE ML A7 3%
Byt o MeRERE AR H A5 FL 2 FLAR (CLP) 14 B MEHEIE A A ; Sham ZHANFFIEIFOr B 1, A4+, ARJ5 24 h
TR ER A, A FE/INERIBCC I | A | AL | VB A2 BRI E , 43 B SR BUIIE DCo SR AL =4t BEA S IIE DC 17
T23% 5 Rl Western blotting KrMIIGIE DC I8 T-AH ICHE F1 R A< 2 B b 57 e e 2018 25 11 7 3 (caspase-3). Bel-2
FAR TR 1 5 (HSPAS), BLAZA: W) BIPRAC 46 I 7 2 o 3407 3 (EIF2AK3). MR fk EIF2AK3 (p-EIF2AK3). H A%
BERRIG ¥ 2A (EIF2A), 21t EIF2A (p-EIF2A )., 5 40T F 7 4 (ATF4), DNA $it {5175 3 4% ¢ 1 ¥ 3
(DDIT3) BIFE (287K 5 R BEHBE G ke W HATE: (ELISA) A I35 FI A A R (IL-2, 114, 1L-10), ik K
F-B(TGF-B) Ko y- THEE (IFN- ) /K 5 ThARZ - L1 (HE) Y5 FH058 RS ME | lfIE | L | B
BB 5 BOGIEIR A2 WA N EE IR DC AT (ER) EAS . S H WT /N EURI Nufipl ™= /NS 20 H, 50
Sham ZH FIMKEERELL , 40 10 B, ELA 4] CLP RJF 7 d i, &8 Western blotting £l it 755, Nufipl ™~ /)y
SUBIE DC H NUFIP1 2 H #3A7K R T WT /B (NUFIPL/ B-actin : 1.080 +0.233 Lt 2:178 +0.440, P<0.05),
PR NUFIPT HE DR Bt/ BB AR oh o S iAo . Nufipl ™™ BRFEERELL CLP AJF 24 h I DC 41
PAT A WT T AE 4 T ((43.41 £ 1.70) % H (30.43 £4.99) %, P<0.05). [FIF, Nufipl 7 e s hF 4119 i
DC "1 caspase-3 £ 1335 /K V38 WT MEEEAEZL T &, T Bel-2 82 2R E7K 488 WT MEEEIE 4L T K5 (caspase-3/
B-actin: 1.23+0.17 £ 0.59+0.14, Bel-2/ B-actin : 0.46 +0.13 . 0.72+0.08, # P<0.05), 5 WT M FEAE 4L tb
B, Nufipl ™~ EEEAELL MG TL-2 A1 TEN- y /KPR (T1-2 (ng/L) : 8.54 +0.27 H 209.70 +:1.56, TFN-y (ng/L) :
391.60+9.24 £ 512.70 £ 31.50, 3] P<<0.05 J, Mi L% [L-4. IL-10 F1 TGF- B #K¥ T+ (1L-4 (ng/L) : 73.19+2.38
[t 28.52 +0.98, IL-10(ng/L): 359.20 £ 2.02 [ 267.60 + 5.05, TGF- B (ng/L): 826.20 £26.73 Lt 497.30 £ 3.33, 34 P<
0.05 ), IFN- y/IL-4 AH FRFE(7.98 +0.46 [ 16.59+0.40, P<0.05), Hm MEEEIEIT Nufipl ™~ /NS E Gois bR
B WT /N8 HE B0 278, Nufip L™ MERERELLCIIE | BIE | IR B I 45 4 S840 R 8 14 WT
JHeBEREZH WIS N, 100 7 o A& 288 WT MGEEEZH AL [ 20% (2/10) 11 50% (5/10), P<0.05 ). 5 WT MegiEdd
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F£0.59 +0.05, p-EIF2A/EIF2A HAE :0.90 +0.09 H0.61 +0.08, ATF4/ B-actin: 1.71 £0.77 [t 1.60 +0.48, DDIT3/ B -actin:
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[Abstract] Objective To investigate the regulatory effect and mechanism of nuclear fragile X mental retardation-
interacting protein 1 (NUFIP1) on the apoptosis of dendritic cells (DCs) in septic mice. Methods Nufipl“f C57BL/6J
mice were generated, and Western blotting was performed to verify the protein expression level of NUFIP1 in splenic
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DCs. A total of 48 SPF male wild-type (WT) mice and Nufiplﬂf mice were divided into the sham group (18 mice) and the
sepsis group (30 mice). Three independent replicate experiments were conducted, and mice were grouped using a random
number table in each trial. The cecal ligation and puncture (CLP) procedure was performed to establish the sepsis model
in the sepsis group; mice in the Sham group only underwent laparotomy and cecal separation without ligation. Twenty-
four hours after operation, orbital blood was collected. The mice were then sacrificed, and heart, lung, liver, kidney tissues
as well as spleens were harvested for isolation and extraction of splenic DCs. Flow cytometry was applied to detect the
apoptosis rate of splenic DCs. Western blotting was used to determine the protein expression levels of apoptosis-related
proteins including caspase-3, Bel-2, heat shock protein 5 (HSPAS), eukaryotic translation initiation factor 2 alpha kinase
3 (EIF2AK3), phosphorylated EIF2AK3 (p-EIF2AK3), eukaryotic translation initiation factor 2A (EIF2A), phosphorylated
EIF2A (p-EIF2A), activating transcription factor 4 (ATF4) and DNA damage-inducible transcript 3 protein (DDIT3) in
splenic DCs. Enzyme-linked immunosorbent assay (ELISA) was adopted to detect the serum levels of interleukins (IL-2,
IL-4, IL-10), transforming growth factor- 3 (TGF-B) and interferon-y (IFN-y). Hematoxylin-eosin (HE) staining was
performed to observe the injury of heart, lung, liver and kidney under light microscope. The endoplasmic reticulum (ER)
morphology of splenic DCs was observed under a laser confocal microscope. An additional 20 WT mice and 20 Nufipl ™
mice were respectively assigned to the sham group and sepsis group, with 10 animals in each subgroup. The 7-day
survival rate after CLP was observed in all groups. Results Western blotting results showed that the protein expression
level of NUFIP1 in splenic DCs of Nufipl+/_ mice was lower than that of WT mice (NUFIP1/B-actin: 1.080 +0.233
vs. 2.178 £0.440, P<0.05), indicating the successful construction of NUFIP1 gene-deficient mice. Flow cytometry results
revealed that the apoptosis rate of splenic DCs at 24 h after CLP in the Nufile_ sepsis group was higher than that in
the WT sepsis group [(43.41+1.70)% vs. (30.43 +4.99)%, P<0.05]. Meanwhile, compared with the WT sepsis group,
the protein expression level of caspase-3 in splenic DCs was increased, while the protein expression level of Bel-2 was
decreased in the Nuﬁplﬂ_ sepsis group (caspase-3/ B-actin: 1.23 £0.17 vs. 0.59 £0.14, Bel-2/B-actin: 0.46 1+ 0.13 vs.
0.72 £0.08, all P<0.05). Compared with the WT sepsis group, the serum levels of [L-2 and TFN-y in the Nufipl”f sepsis
group were decreased [IL-2 (ng/L): 8.54 £0.27 vs. 209.70 4 1.56; IEN-y (ng/L): 391.60 £9.24 vs. 512.70 £31.50, all
P<0.05], whereas the serum levels of IL-4, IL-10 and TGF- B were increased [IL-4 (ng/L): 73.19 £2.38 vs. 28.52 +0.98;
[L-10 (ng/L): 359.20 +£2.02 vs. 267.60+5.05; TGF-B (ng/L): 826.20 £26.73 vs. 497.30+3.33, all P<0.05], and the
IFN- y/IL-4 ratio was decreased (7.98+0.46 vs. 16.59+0.40, P<0.05). These findings suggested that peripheral

1 mice during sepsis relative to WT mice. HE staining demonstrated

immunosuppression was further aggravated in Nufip
that the injury of heart, lung, liver, kidney and other tissues in the Nuﬁp1+/_ sepsis group was markedly severer than that
in the WT sepsis group, and the 7-day survival rate was lower in Nuﬁp1+/_ mice [20% (2/10) vs. 50% (5/10), P<0.05).
Compared with the WT sepsis group, the protein expression levels of HSPAS, the ratio of p-EIF2AK3 to EIF2AK3, the
ratio of p-EIF2A to EIF2A, ATF4 and DDIT3 in splenic DCs after CLP were all up-regulated in the Nuﬁle_ sepsis group
(HSPAS/ B-actin: 0.93 £0.38 vs. 0.34 +0.02, p-EIF2AK3/EIF2AK3 ratio: 1.67 + 0.28 vs. 0.59 +0.05, p-EIF2A/EIF2A
ratio: 0.90 £0.09 vs. 0.61 +0.08, ATF4/ B-actin: 1.71 +0.77 vs. 1.60 £ 0.48, DDIT3/ B-actin: 1.18 £0.12 vs. 0.56 £0.34,

all P<0.05). Laser confocal microscopy showed that the morphological changes of ER in splenic DCs of the Nufiplﬂf

sepsis
group were more obvious than those in the WT sepsis group, presenting irregular distortion, swelling and fragmentation.
Conclusions

aggravate peripheral immunosuppression, exacerbate multiple organ damage and worsen survival outcomes in septic animals.

NUFIP1 gene deficiency induces extensive apoptosis of splenic DCs in the early stage of sepsis, further
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PEFHPIRAS , FENLIR SR R h R T B
FEIEPE XA ph A B IR HAH AR AL 1 1 (nuclear fragile
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NUFIP1 4 S A W 235 4L, BT DC2.4 4ili
JTHA BN SR, R DC2.4 AR
RO T L DC ByRHPE (TR AT A 5 A2
WA BT AR, JCHAE S 2 Sl B v HELLSE 7 e
BRAK PN SEBRARAS o ABIFTERE BIE RS G ) S 2L A 3
FASCERY FAREE DC, ISR TS50 0 ELSE M 5 AP
I H 5 VA NUFIPT FEAERIK 4R 1T DC INTERT
W ANERRAS S DC AT XHUARSR JE S sie i il Z 7]
MG R, R MR REAE S 2 M I LT (R AL A 5 DA
NUFIPT J2& 75 A5 SRR Oy 30 5 Bl S e 4 il | et
YA 5 U B BT HE AR, DT O e S Y S
A SR T B R

1 #R57E%E

1.1 S B0« SPF G PR AR (wild type, WT)
CSTBL/6] /1N L, R i 6 ~ 8 JA], 44 T £t 20 ~ 25 ¢, 11
F AL s LR AR MR Ry A7 BRA A (s nlaik
5 : SCXK (57)2024-0003 ). Z4E L ifg p Bl A
Yo RLECA BR2A w52 il JF 5 it NUFIPI 2 PR ik g 23
C57BL/6J /N, PRI A - (Nufipl ™) ZNEUIR R 22
FEA i HICHEE B0, W NUFIP L BE PR R I
(Nufipl™) /MR (2 )3 A IES : SCXK (37) 2017~
0010 ). A A CEE 5 556 ~ 8 JHif M4 Fi i 20 ~ 25 g
AWF5E 2 N R 25 BB Bt PR AR B2 1 ot
i (TS : 2024-X20-40),

12 BRG] - bt/ R NUFIPL 2400
R =GR Y HARA BRA W] 5 BB DNA #1415 5
R 1 3 # - (DNA damage-inducible transcript 3
protein, DDIT3) 4T [ % [F Abcam 2 1] 5 S4i
INERR A TRES SR F R £ 115§ 3 (caspase-3)
Pk bt/ B Bel-2 Pilds | S/ BEBVR T H E
5 (heat shock protein 5, HSPAS) B0 S/ BUBERR
A EAZ B 4R R F- 2A (phospho-eukaryotic translation
initiation factor 2A, p-EIF2A ) Bt i/ ETF2A
PR | BT/ IR SR - 4 (activating transcription
factor 4, ATF4 ) Fip340A H 32 [F Cell Signaling Technology
NHE] 5 W (endoplasmic reticulum, ER) #8114 H
5 [E Thermo Fisher Scientific 23] ; Annexin V - #:41 5K
1 (phycoerythrin, PE) J8 1737 & 14 H £ E BD 2~
) AR L AL (horseradish peroxidase , HRP ) b
WCFEPR HOCGEPU R 5. Byt - MlshE s
( B-actin), BCA 4 & f i 7) & BB s b2 &
3t (enhanced chemiluminescence, ECL) i 7 & 3 4
H b an A ) i PR R AT FRA ]

1.3 S 4SRRI A R/ NS T SPR
9 ) S % B B R BN 3 M R 5R 3 d (IR
20 ~26 °C, Hii 2 <4 C,HXRE 40% ~ 70%), T2
WA E ALK 12 he Hf 48 2 WT /NEUZ Nufipl -
AN A R TR (Sham) 41 (18 H) 1 ik 35 E 41
(30 H), 43 AIHEAT 3 YA Sr 8552 S0, Rk S e i iR
BERLEC PRIk o2 . MEERIE R B A FL LR
(cecal ligation and puncture, CLP) 4 ZE e BEAERL Y .
KT 0.3% L HEZ AN (10 mL/kg ) J JE T A9 R
/N BR, RRIA S o/ N BRI RMOZ 1 72 T AR 3R L,
FEIZET 1 em L FHIRFIBTHE ALAE D10, 53
B EITEE S EMARGZ | em AFFFTE5FHL ; BE)S
FH22 G2 RIEESL T8 oA s . R I 4 A 28 14K,
BB W it S8 54 B ik a5y, 48 5
WY 5 feJa /N RS B2 S 0.9% A 3R K
1 mLo Sham 4 {EATRRIE, TS | 7 B 242 B
VE, B R B i s, 48 G IR 0 . S5 WT
ANEURT Nufip 1™~ /NERAS 20 HL, 434 Sham 21 Fl i
RELL, B 10 H, TS CLP ARJS 7 d 776 .
14 /NRUIE DC or 5k

141 MiniMACS BEERIE 73 /NSRBI CD11e” DC:
AL FE /)N B NG A 22 6 1 £k 2% i %5 W (phosphate
buffered saline, PBS) 1, 2 B3 LA 377 W62 O 40 i i 7%
275 um ZUAEIE R EFEAT A W AR A ML B .
FH/IN B Bk T A A S B 15 AR IO ) il B A%
4l (peripheral blood mononuclear cell, PBMC ), -
FTARR TR FE 1< 107 4N 10 ul Fi/h B
CD1lc" Sl B2k K 40 pL PBS, IR 2] 5 4 CiEe i
F 15 min, KX AR T MiniMACS #37', e i
PBS WEVEHE T 13, 5 6] 2% 3 Hh AE 7 I A 40 i
VO, TR AN 52 B I PBS YU 3 i 5 K it
HFHBCRET 15 mL B.08, mAETNAILA PBS,
TGH A 738 2R AL T P AR HE L, RN SE56 o
DC, B0

1.4.2  EasySep CD11c Pos % 3 i 2k 41 il 4332k 4 A
Sy E/NERIAE CD11e" DC + 4325 $ BRI 41 it 2k
Dy IR o FAE 1 10° ML A 50wl K BRI 7
2], Z i E M 5 min s [FIESHF 25 ul A WS 25 ul
BRIRAIEE . FF 50 ul AB IRA I AN,
RS A L EE 5 min, Z7% RapidSpheres 30 s, il
A 60 ul, RapidSpheres Z 4l , ZRMFH 5 min.
FA&H 2% G4 115 (fetal calf serum, FBS) [ PBS
A B R 10 mL I FE R 2 15 mlL B 304
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A EasySep 637, ## & 3 min ; ¥ EasySep 43
PeAUEnFE L, A 3 . AERE LRERTRY CD11e”
UMLK DC, B0

15 GaR4iiAR % e DC Al R ik 1.3 PR
i) DC 4 310 4 MUK T U4 v, )T PBS ki
1 , B5.0J5 100 ul PBS SEARMITTIE , S A
1 uL RIHEFRCSF PE-CD11e FifAFRic DC, %
JEMEE 30 min, PBS PRIk 1, 1% £ 5 HIEEE &,
KA AR S E ME DC H CD11e” Huff.
1.6 J A AR DC T4 4R 3 10° DC/
B, PBS VERKEA 1 IR, 454 SR vh T VE 1 IR, 4%
R 100 uL 254 92 i B A, S Rt B2 i
HOEBITEX IR R 7- AR R D (7
Aminoactinomycin D, 7-AAD). 1 /& BAY% PE-Annexin
Vo 550 Al 42 2.5 ul/ 45 A PE-Annexin V., #%
5 ul/ I 7-AAD, ZREEIEE 15 min, 55 5%
MR TR 1 U, A A 200 ull 555 2% shif d2 4
FL, 1 h N BRI 45 ZH 20 A 0 1%

1.7 & 5T 9% Bl 5 (Western blotting ) 45 il
DC W I ERIAKF - WO A5 A A0 B O R T 28400 oK
FH BCA I A AR e B i e A R g - 3R
TN e aE e HEL 3K ( sodium dodecylsulfate-polyacrylamide
gel electrophoresis, SDS-PAGE ) ffi¢f FAFEAN 43 55, 5K
FHRRE VLR NS 2 1 5 78 22 3R i — I (polyviny
lidenefluoride, PVDF) i I+, SR Ji5 & TP i 3 T =
A 10 min, —$HL (1 : 1000) 4 C1IK | = RN
TiEE =P (1:5000) 1 h, {f I ECL A7 & ik
TR, dH Image Quant LAS 4000 B R R 5
HEAT W EE FLAS , i Tmage J 8P HT45 41 H 1)
BN IKEH, LA B-actin HNZ  LAHBIEAS
B-actin [ FLAE S e H A4 FH 238 5, Kl NUFIPL

I A TR I ERS TR AEKF-
1.8 AR/ AORES TP : D T CLP RS 24 h

WA /N BRI 2R 1, e I IR 0028 W BB (enzyme-
linked immunosorbent assay, ELISA ) J57l| & 156 HH 4545
PRSI 107 T 40 ME A 2R (interleukins, TL-2, 1L-4 |
IL-10). ¥4 4K - B (transforming growth factor- 3,
TGF-B) & y- T4 % (interferon- vy, IFN-y )&, LA
PEAR SR G2 I RS o @ Al /N BRLCE | it L AT
JFE RS I, FH 4% 22 58 W [ a2, Bt s P A 0 A 2L
WU N 4~ 5 um WILEUY) 2047 B0 b B, 9 FH
AR Z L (hematoxylin-eosin, HE ) Y4 7174141
P, @ MBI/ CLP R 7 d 735K

1.9 BOCHR M BB WAL ER B - B R W 4l
AT 2 10° U T X A g b, PBS W vk
1K, 4% 2B E 1 h L E,PBS i1k 31K,0.3%
Tritonx=100 B 10 min ; PBS 7& 1% 3 K, % ER 54t
(1::.1.000) LA 1% BSA FF 615 1 h, PBS 53k
30 K5 4 8 F 60 ul. PBS 1, B 35 uL 41 i
GRS | = % ST ) | IR = oy
Y 47, 6- T KEE -2- FHEN|E (4", 6-diamidino-2-
phenylindole, DAPI), 3 Bl 353 . 7EFIEHOG
FHIER L BT R ER IEAS ML

1.10 %iite# )ik ffi ] GraphPad Prism 9.5 ik
TP T TR AR + ArifE2E (R +5) 3R,
P[] L AR LSD-¢ K 6 , 25 20 () 35 45 L 35 1o
KUK 2R 7 22453 HT1 (two-way ANOVA ), 2 1fil] Kaplan-
Meier A AAINZ T4 4/INR CLP RJS 7 d 15 %
KgAK o (EEBCUI 0.05,

2 & B

2.1 PEFLE DC FP NUFIP1 3[R 6 35 % e 75 /]
R DC T AR

211 A AR M MEUNE DC 2h B2 (&1 1) - JgUE
DC 1 CD11c” AL LLIE R 92.11%.,

2.1.2  Nufipl™ /NEUMHE DC H NUFIP1 2 (H £ ik
KA (& 2) < Nufipl ™= /NEUIELIE DC #h NUFIP1

25%10% M 25%10° - e 25%10° CDlIc i
< 10%
2010 20 x 10% 20 % 10%
< 15%10'
O : < 15x10*f < 15x10*F
B 10x10° |- 2 oAl
n 10 X 104 . C n 4
5% 10* 0.93% 1010
0 5x10° 5x 104
0 - F I 1 0 )| T L
10° 10> 100 10* 10° 10° 100 10> 100 10* 10°

+
FSC-A @A

CDllc PE-A

CDIlc PE-A @

T« DCOIRFEARARNE , SSCOMMImIHUIE , FSCOMRTT UG, PE LN
1 REBRAI BT /NI DCJE AN AR %5 CD11e™ 4t i
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T H 2R KE B WT /) BB K (NUFIP1/ B-actin : — AR TS R s, Wi FR 5 £ Sham 4/ R4 £F
1.080+0.233 [t 2.178 +0.440, P=0.019), 1%, Nufipl ™™ BREFAEAL/NER CLP RJ5 7 d 7716 R
B OWT MEEFRELL I (P<0.05; K1 6).
i WDMR Nufipl” /MR A5y TRt
NUFIP! i @ & I8 B 3 70 000~75 000 thr W/ Nufipl " /MR gbsy
Braclin S S — G = = 3 000 " Shaml  MkFE4L  Shamdl el TR
T Nufipl ™ AZMEIE Xk & B IR MR ILVE A 11 1LONUFIPT) ZE — 19 000
RIARAL, DC g RIZRGNN, WT HEFA L, B-actin Hy B- MBI caspase=3 | . 17 000
B2 Nufipl ™ /NEURAE DC H NUFIP1 & 43R5 B IIE PR — . -26 000
2.1.3  NUFIP1 % P i 1% f e 258 /1N BUMLAE DC A practin W . G S 000

TN - Ve AN ARG T 7, Nufipl ™ BEBEAE 1 WIMBPE, Sham TR, Nufipl ™ KBS HE X Ky % 7
. o SRR T AR F1 1 LB AR, DC RN, caspase-3
S/NELCLP AR 24 h IE DC ARMIE T34 WK S A s -1 B 16 3, Bel-2 HCH D, Bosctin

FEAEAL T (P<0.05; 8135 % 1), [ABf, Nufipl™” RS sE » EWJJ%E KA 41N
o X 4 % PEEIRA LS (Western blotting ) Kl 4520 /)N s

Eﬁﬁﬁ?ﬂd\ FUIBLIE DC i T AHOCER caspase-3 ES BEEE DC ':Pl(;spase—:‘) Fill :3(:1—2 B‘Jttﬁlzﬁi{@ ’

KT W BRHEREALTH 5 | AR T8 1 Bele2 %2

KT WT Mo AL (5 (4 P<0.05: F1 4 & 1) x1 FE/NRIAE DC FIMALET 2R caspase-3

1 Bcl-2 HEBRIZKFELLE (x +5)

2.2 NUFIP1 3[R m R X e 2 AN B AR ZS i 52

B MIEIHTR  caspase-3/ Bel-2/
I 5 W AR AL AR, Nufipl - Bk EALNR, (F) (%) Buacin  Beactin
ILYE 1L-2, IFN- vy ZKFRRAE, it 2 i R 7 14 WT Sham 41 9  2024+1.04 0224003 0.83+0.05
L e Nufipl "Sham 41~ 9 7.58+1.62 0.69+0.02 047+0.10
IL-10, TGF- B ACFFhii IFN-y/IL-4 LEAH T (P< WT MeRgEAl 15 3043+499 059+0.14 0.72+0.08
0.05; %2 2) ; $&/R Nufip 1™ JeaEIE 20 /)N FRAM & 4 s Nufipl 7~ &l 15 43414170% 123+0.17° 046+0.13°
HPEPIRASES WT MR iE 4 — 484k HE JL (8 5 H: W HEFAE A, Sham AR FA, Nufipl " WAZIEE X K%

o \ BRI 1 1 SEIRAEIN . caspase-3 0 R4 FARRESHE
7R Nufip! ™" BERFAEALNEUDE OHE TFIEBCBE st 45, ka0 R Pt o MLS1EEF 1

AL REEE R WT MEBRAEZH P Wom i (1&1'5), i WP R 2 LA, P<0.05

W/ Nufipl™ /i
Sham# Jie 5 £ Sham# T T 4L
10° 10° 10° 10°
8.88% 4.37% 43.50% 22.90% 10.30% 16.90% 31.20% 38.10%
1051 . 10° : : 10°F - 10° <

10*
10°
10
10'r

10*
10°

102F
10]_

83.916%7.I. 27.80% ' .. ' | 5.76% 70.30%

7T-AAD-PerCP-Cy5.5 ()50 )
7-AAD-PerCP-Cy5.5 (39 E)
7-AAD-PerCP=Cy5.5 (i)
S,
T
7-AAD-PerCP-Cy5.5 (300 )

| 2|'80% | | %.45% 23.79% ) . ) 6.|95%
10° 10" 10> 10° 10* 10° 10° 10" 10° 10° 10* 10° 10° 10" 10> 10° 10* 10° 10° 10" 10> 10° 10* 10°
AnnexinV-PE (¢G50 E) AnnexinV-PE (¢G5 ) AnnexinV-PE (¢G50 E) AnnexinV-PE (¢G5 )

T WTAEFPA T, Sham AR FA, Nufipl ™™ Rt X Ri#& & IR M AR 1 ZEE G, DC AR ZERAN, 7-AAD Ky 7- &Lk
B2 D, PerCP-Cy5.5 i PerCP-Cy5.5 HRHEYLEL, PE sl 1A

3 VAR SR AS /N BUMUBE DC 4 e T

R2 RBAMNERARG24h M5 IL-2. IL-4. IL-10. TGF- B . IFN- y 7K % IFN- y/IL-4 LE{EELES (x +5)

bl SR HR)  1-2(ng/L) 114 (ng/L) 1L-10 (ng/L) TGF-B (ng/L) IFN-+y (ng/.)  IFN-y/IL-4 HL{E
WT Sham 4] 9 146.00+2.84 43344226 184.30+5.97 577.50+9.08 144.80+1.62 6.56+0.16
Nufipl ™/~ Sham 41 9 8.41+0.17 3.30+0.24 249.40+8.02 564.40+3.54 481.60+1.27 12.09+0.96
WT e 15 209.70 +1.56 28.52+0.98 267.60+5.05 497.30+3.33 512.70 £31.50 16.59 +0.40
Nufipl "~ HedpsEdl 15 8.54+027" 73.19+2.38 " 35920+42.02%  82620+2673%  391.60+9.24° 7.98+0.46
FAH 1 145.000 1736.000 16.360 427.600 581.700 452.600
P <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

VE W KB, Sham RBTAR, Nufipl " HNEHE X 7 & 2 S M (AR (1 1 LIRS , 1L R FAIIA 2, TGF- B At
K- B, IFN-y N y-FHE ;* 5 WT gl i, P<0.05
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WT
e

Nufipl™~
Je AL

B S SUBE T EEAS LN RGO HE | AT | JFFAEAN P AL S Uiz ey AR (WD) IRFFAT 2L CoHIETC b 38 B A A% 5 it L e A2 U 22

i b

TR BN R A 2B AR AL, AAE R (AP S TC) 5 HFH AU AT WA 233, (B /IN, P2 VR BE R I 8 1k, 2H 4 BN
AT ILLEARRUER B MR B /NS e T LA B2, SRR R . RO ORI R BB WM AR AR 11 1 SRR (Nufip1 *™)
JHRFEAE L0 WL AN T DAk 2 YT B CHE A AAZ B 1] — 00 ), S R B A 4 5 FTICFEE PRI A 1 oL K i P S PR AN AR T, LU A B 25

Wil 5 HT ARG R AN, HE R PEIRBE K AT 5 JyiiR B/ b B al L

PEEASIEIEAR, SRTENRITASE  RARR - (HE) e AR

*x3 BH/NRAEAEDC H ERS REK UPR ESENHEXEANEBRIAKTELR (x£5)

2051 LB (FL) HSPAS5/B-actin  p-EIF2AK3/EIF2AK3 HAH  p-EIF2A/EIF2A FUAE ATF4/ B-actin DDIT3/ B-actin
WT Sham 41 3 0.16+0.01 0.28+0.05 0.73+0.13 1.33+0.95 0.51+0.14
Nufipl '~ Sham 41 3 0.32+0.02 1.16+0.05 0.74+0.13 1.67+0.90 0.40+0.13
WT MeEiE gl 3 0.34+0.02 0.59+0.05 0.61+0.08 1.60+0.48 0.56+0.34
Nufipl 7~ Jk#giE4l 3 0.93+0.38% 1.67+0.28 0.90+0.09 * 1.71+£0.77% 1.18+0.12
F 14 3.791 1.463 5.120 1.624 9.461
P 0.011 <0.001 0.022 0.020 0.012

TE:WT I, Sham FEFAR , Nufipl™ Mtk X R0 & 7 U3 HAH B AR 2R 1 R AL, DC RS IRAIN, ERS Ay P4 5 99 7 384
UPR N AT (AR, HSPAS AR TR 1S, Bactin Ky B- WIEhHE I, p-EIF2AK3 SRR Ak SUA% A W RHEAR 4R 19 1 2 o 3 3, EIF2AK3
J B A BIERAG NF 2 o P 3, p-EIF2A N BETR ML B BHBEER IR AT 24, EIF2A S BELRHH AR N 1 2A, ATF4 5L SE RS N 4,
DDIT3 & DNA #4551 2 5 K1 3 81 5° 5 WT MSRAE4 Lhde, P<0.05

100

80
=
w60 F
-
5
= 40 . WTShamél
Bk _1 Nufipl™~ Sham#i —l—

20 - WTHkHE

—1 Nufipl™ ke
1 1 1 1 1 1 J

0 1 2 3 4 5 6 7
AR (d)
T WTONEFA R, Sham MR FA, Nufipl ™ IIZHEHE X RiHiR iR
HWAE AR A 1 P EAREL, CLP N E S LR
6 H4U/NE CLP RJF 7 d #Y Kaplan-Meier 2172k

2.3 NUFIP1 ZE[R B AR ERS 217 &% UPR {551
PRI 55 WT HeRAE2H FUAR, Nufipl ™ IeapE 2
/NI DC H HSPAS | iR Ak 0B A W B PR 0
A2 o 841 3 ( phospho-eukaryotic translation initiation
factor 2-alpha kinase 3, p-EIF2AK3)/EIF2AK3 HAH .
p-EIF2A/EIF2A {8 . HSPAS . ATF4 2 DDIT3 ik
KR I (P<0.05; B 7; % 3), BOGHERER

BTN B s (/0 8), Nufipl ™~ Jie 2 5F 20 4 I DC 1
ER FEAS A WT MR AE AL A i, ER RS2
AFEIFH T, ER IS S 2052 B BB . 28

st WT/hR Nufipl " /MR ﬁg
Sham#l Me#fidl Sham#l kgl THR

HSPAS s o — 78 000
p-EIF2AK3 140 000
EIF2AK3 W 140 000
D-EIF2A |- - :: oo
DGV - 35 000
atr4 [ B 000
DDIT3 31 000
B-actin 43 000

TE: WT NEFA M, Sham SR {EFA, Nufipl ™ MM X K& &
R EAE R M 1 JEDEUE, DC AR ORI, ERS S P 5 )
R, UPR JoRIFEE A Y, HSPAS YA A 5, p-EIF2AK3
Sy R A B A ) R AR T T 2 o B 3, EIF2AK3 S HAZ /R
YRR T 2 o PG 3, p-EIF2A W5 R 1k B A% BB 4G
F2A, EIF2A S B RIIER UGN F 24, ATF4 WEESEHIE K+ 4,
DDIT3 >4 DNA #0555 345555 11 3 811, B-actin A B-HLBEHHE M

7 R BRE ALK (Western blotting ) A 2% 41718 i
JEE DC H ERS RV K UPR 15 5l ARG H IR H 25
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WT/NESL

Nufipl™ /M

Sham#f

JHkagaELH,

DAPI

LR

Shamf

x126

x126

B8 WOCHRA WS T WS/ INFIE R SR (DC) B P T I (ER)JESIAE - 47 ,6- RIE -2- R HEN W (DAPD) Y4 fifZ 2 i 1,
ER #REM G0 2206, R fFBEIET ( X 126) IR ER XSRS/ 5 JdB AR 4 f5 SR, B4 8 (WT) FAR (Sham) 41 ER HEFIHLI |
SERITEIT 3 WT REAE 4 & A S i I SR 2 5 NG XORS i & B RV A LA FH AR 14 1 JE RIS (Nufip 1) Sham 26 ER HEAR i B, {H AT
LA AR K 5 Nufipl ™ IEREAELL ER S5+ 325 i 21, 2808 A HROUFTL | 788 i ik 1% 1 St e 224

NUFIP1 FER G AT fie s g AiE i ERS S0z & UPR
(ERERIN:SEy
33 it

e BEREAE S B GE W 37955 57 (intensive care unit,
ICU) By “BeB AT, AL 2R Ao il i i S 38
RS f T A RS S AT R R BT A
EHRAMIBITFRAL T AEBSRIER , (BAAE B 1 B
Je AT T I g A T XU B A S Y 4% B S REwE
B AT BRI E IR IRk
W, MEREAE IS A S e M RDIR S S T 4000 L B 2 &%
DC S5 T3 PIARE M, DO RN H AT
RN DI RE fReoim 19 L IR R AN, R e A S
MR . R R R R R, DC
Byl DI RERR SR Z1 2 5 T REERE S 3 il K
Z 4% B VI he B 5 25 G AiF (multiple organ dysfunction
syndrome, MODS) 995 FEIEF2E 2l XTI BE DC
T B T8 AR e EEAE /S SR S B PR 25 S MODS
RN, B OE I AR R Rk, HIH DC P T AL
THRE A R E RS T Sty B AL AL

VT AR, NUFIPL AR S 41 i 0 8 B g /Y 22 T
T BEHEANTTANES . ZE AR T R

BRI, AR 228 F A% 4 A B f
P E A AR5 R Y], NUFIP1 7E 40
I X LR S IV A AR I, BE D5 5 A B8 2 A M I,
Z 500K A WA R X — i AR AN N KA
T CUNE AR B4 ) 18 R A AR R, A B T4
JLTE R FR B Z I FREE T LR A M BT
53 T OEZ R, i ged AH S AT 4k 40 i A F NUFIPT 4K
R AZM A 1 W DI RE A A% T, AR 2 [ A e 24
A, T A ] 18] 5 o NUFTP L 00 750 42 43 0 ) A7
RO AR A Rt S — ISR SE,
MR = 3 1 [ AIK NUFIP1 45 7K SE 520 DNA 545
J N, T 855 AE M I 2 i 41 23 DNA $5 403 149
U B LSRR T I mm Je M BEAERT
F¢ N, MEBEAE ) DC K T 40 il b NUFIPL 4+ %
AR BRI 19 5 S 3 5 L T Nufipl Bk 2 S 2
BT EYE T ARSI i A NUFIPT JE P B
INERIE— DRSS, FEMRERAE T i T, Nufipl ™™ /N
IR DC 528055 2048 - NUFIPL 25 (1 2k Bk, H.
YRR TR WT /N E TS o PP AL 2%
VB KT PE RN R45)R A JE S RE I A
MODS i E R, R S5 7 d FFERIA BN . 4558
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* 515 -

JTEHIET “DC AT - Sy it - #8520 ” 1E
FEFR, M NUFIPL AU AE IR “ 240" . o5 A i
YN, N BB A 7S 5T T A MR JE RS NUFIPL T.7%
AA IR ELAT IR 30 A R R 22 4 L ] T R T
B SR B S, Al WL, NUFIPL
Z: 5T A AN 2 B AR 2R A T
TR 5 K e 4y D LA VAR I PR R AL,
NUFIP1 ] BERCAHIRYT Z R i TS 7R

ER J&& RS T E 2 i, HOfez it
R ERS SN T BRSOG4 ERS JoikiE
it UPR ML Z MR, 235 sh i I8 11551 s 4 H e
7220 AL R IE S, NUFIPT % 5 S 40 i g 7=
B LR AP 250 5 4 a2 B2 3% AR Y ERS A ik AR A
S0 ARG Bk, Nufipl ™ MERERE /N U WT B
FEAE/NFUBE DC /Y ERS RNV FE TG AL, EIF2AK3
WAL KF- X ATF4 ., DDIT3 %5 263k 3 L 5 [
fF, ER JEZAS AR i | 2 i K e 4B A 42
X HE 7N NUFTP1 8 38 18 42 ERS KUV M ETIF2AK3-
ATF4-DDIT3 15 54l 447 ER 22, 2 117 2% fift JAL ik
DC {1,

(A5 —HE A2, ¥ ) NUFIPL (19 I PR 85 1k 78
AREFINGE . 25 G AISE K B DC R ST PECRARU
B ] 2% NUFTPT AR ARl i IR iy v ik,
AT BB R FE M AT S U 36 A 7 . 151
n, I 90K B R 33 5% 75 RNA (messenger RNA,
mRNA) DI NUFIP1 3k, s 36 P4 g i T H
CRISPRa A 40 85 H o BE D Re A7 45, A 2Tl B
WEARHF P S el M. 248K NUFIP1 784 5] 12 £k
BRI AN AT ] 8], A Al 2 200 i v B9 A 4 243K
I R A T 100 1) e A A e 3 Ao AR T AR TR
TR . g7 IRFEAE 8% DCEAFAY NUFIPL 3R
IR R ARG R IZ I I PRAR DG

25 TR NUFIP1 BEPRI i n] 5 | & e B
JERE DC KT, RIS o1 JE e e il 2485
W KCEARAF TR M 4ERF NUFIP1 28 F Bh F
PRSI g2 S, X 577 3 e e HL AT W A o FH A
B FERRERAEIRYT N “PUriskdy” 1] “fupie s f” Hm
4R, KR DL G SE 23T AR AL . Z AL 3l 1Y) 5
W, S RRCA 8 B R SR T RIS B A
b e (R N e R IERUIEN
TEE R M - SRS RS B . FEER AR
THLE . RSO 5 T RAERR . GEIE AT 5 SR AV / AR

TR AT BORTA RS 5 RO - X SCRE AR N 2Rt
PRPEH I | RIS 2 8% 15 7

S25 3k
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