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Abstract

ABSTRACT

Background:

Sepsis is a kind of life-threatening multiple organ dysfunction syndrome
(multipleorgandysfunctionsyndrome,MODS) caused by infection response disorder,
which has the characteristics of high incidence and high mortality. As one of the
pathophysiological mechanisms of sepsis, inflammatory imbalance plays a very
important role in sepsis. Glutamine is the most abundant and widely used amino acid
in human body. Nowadays, glutamine has been widely studied, and it has been found
that glutamine can protect the morphology and corresponding function of organs during
sepsis, and reduce a series of important organs such as brain, heart, liver, intestine and
kidney. Timely and effective glutamine supplementation can reduce inflammatory
response and inhibit the release of inflammatory factors. 14-3-3 protein family is a kind
of highly conserved cellular protein family, which is widely expressed in all eukaryotes.
Current studies have also found that 14-3-3 protein is closely related to inflammation,
but whether the anti-inflammatory mechanism of glutamine is related to 14-3-3 protein
remains to be studied.

Methods

Macrophage inflammation model was established by stimulating RAW264.7
macrophages with LPS, and the changes of 14-3-3 protein were observed by adding
glutamine. Then lentivirus interferes with the expression of 14-3-3mRNA to reduce the
expression of 14-3-3 protein. The expression level of 14-3-3 gene was detected by RT-
qPCR. The expression of ERK1/2, P-ERK1/2, JNK, P-JNK, p38, P-p38, NF- « B and
PMI NF-« B was detected by WB.

Results

1. Glutamine can cause overexpression of 14-3-3 protein in RAW264.7 cells
stimulated by LPS

2. Glutamine inhibits inflammatory response by overexpression of 14-3-3 protein

to inhibit MAPK signal pathway.



Abstract

Conclusion

This study demonstrated the mechanism of glutamine and 14-3-3 protein
regulating inflammation in MAPK signal pathway in vitro. It was found that: (1)
Glutamine can induce the overexpression of 14-3-3 protein in RAW264.7 cells
stimulated by LPS. (2) the anti-inflammatory effect of glutamine is realized by 14-3-3
protein inhibiting MAPK signal pathway.
Key words: Glutamine 14-3-3 inflammatory MAPK signal pathway
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P38 Protein 38 173 3 IR s A 2 B B 38
PBS Phosphate bufferered saline ot PR 3k 2 1M U

AP Ammonium persulfate o TR

Elisa Enzyme linked immunosorbent assay il 6 72 I B 46

MKP-1 Mitogen-activated protein 22 3 R s AR O I R - 1
PPI Protein—Protein Interaction, PPI S & FAHEAEH

VII



El

hfll3

][/

El

P4, MRERE IR & At S RO R SR T R i m R —, TR
T EFET B BT BRI SOE B N A A M FERE 1) AR B AL . BREEE
BAIRL,  JORE SN P R S EUE EM RS B IIREREL, s R iAll, Rk gERR
& (1) SORE MR T WA G sl nd E R, H SR 2 R 7 530 R 7 Tl R AR
XA TRES, R AR RIS, GRS 18 S [

BRAB RN G ERNFEE AR, (FR1EZ 3™ A0 50 YR,
TR A IS R B R T FERY.  H AT OB 7T O ZE S U e = [ 40 i 5
LS 53 W2 R TR 140 bk E 2 T D v M 2 P oL 3 i 0 75 O U IR . AL
BRABEMEN R “RPERGIIBRL”, AR B 1 2 S fie 2 7 55 0 92 400 PR 119
Thae, SEERE IR, BN EE e TR,

14-3-3 MARGELE —REERTHME O RKIE, CHHEEZSHZ
FeikBl, 1967 4 H1 Moore Al Perez MKZL 23 1 R EL, H IEM ALY h 3tk
WENTHDHAB . v ey & 1. oy 1. EFEREMBAEYFE T HE
HEEENAC, MNSS5HBEARE. E0ish. E95% S, MRETDUAMN
R A ATE, SRR AR, 14-3-3 EBASRIERMNAEEKYIKR, Al 14-
3-3 EEEASH MR S BUIORE O R, IO ROEA S 5 %

ZE BTk, BRABGAEN “ KR T” G T MR TEAE B A AT Elimh
1. 1M 14-3-3 EEAZE TIRN R RIER L, HREHIEZ 1 B4 28 5E K
T 53 WA L R AT 5 I B B . (R P ML AN TE 2 . A s LPS
P RAW264.7 ) 2 REREAY, 1 5 F A ISR dE il 14-3-3 SREMERE,
—BRENE RS 5 KRR, NG 2 RE TR G PR A W A



B 1 E AFEEX LPS 52 TH RAW264.7 RS FERI RN

BRB M NEP S ERFENEAER, £HEEEES RS 725
TER . SR, fERRERER B E T, BRBUZN S 'V REME R, 5
AR N B RABAE RN 1“7 @R B et By PR 7 24
WSS BEIE A P A 5 008 9%, JUHRIAIE b R R, A BT 4R R e B Y ) e
TERE, DRI G 2 8 20 B 42 2800 I HLAR S /e A IO H ok 1) o 22
Yo, REWs RIS (10 s W H M T 92 PR B A H0 T A SR 1, a2 i 90T Sk e 1
PRBE R R AR B4 A S Bt C4 RO ANEET AR B S SEAE B 8 A T R
SR —FPE FRANTEA o SIS (D Fe A R BE AL RE 6 A R it T4 FAREL
B MREEIE BT R B A B DU REREAS . Il D5 DR L e B i IR AR H AT
RKTBRABRLOTT TR Z , (H 2 H X REEAE BB 2R T 1 ML SR A2+ 20
A AETCRA] RAW264.7 AHMIF 2 RAERR Y, PEARER I S LR R B o

L.MR5 5%

1.1 FsEH&R

RAW264.7 4iif, W H R EFREMBIEAERAR, KHES NN, o
SIlJ& Control ZH; LPS 4H; LPS+0.5mmol/L A2 k&4 ; LPS+4mmol/L &2 ik
2H; LPS+8mmol/L & MtE4H; LPS+16mmol/L 25 MEfiEdH .

1.2 EERA S

1.2.1 ZEEF S5FM

T 44 FR I i

RAW264.7 4 il T FH 55 77 5% Procell CM-0190
PBS Solarbio P1010

2RI 3ml NEST 318012
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96 FLAR

6 fLHx

T25 K570
M VR A7

50 ml. 15ml #2%
2 Jf 335 % 1L

LPS (JEZ ¥

B AN TR

BCA & H Rk I 52 7 &

LG (PMSF)

CCKS8

RIPA 1 2R

6X protein loadingbuffer

+ TR EEREN (SDS)
IEREREN (AP)

Wik HE 5 maker

— PP

H&R

1.0mmol/L Tris

1.5mmol/L Tris

10% BSA & 17k

30% A JEBLIZ 29: 1

PVDF fii

UL A RO &
Rt A alll Rl e

qRT-PCR #3817 &
T SRR
GAPDH

14-3-3 Rprp s lEduig
TTE =7 ot

NO a7 &

NEST
NEST
NEST
NEST
NEST
NEST
SIGMA
SIGMA
BOSTER
Solarbio
Solarbio
BOSTER
R
BOSTER
BOSTER
FEEK
BOSTER
Solarbio
BOSTER
BOSTER
BOSTER
BOSTER
Millipore
Uelandy
Uelandy
TAKARA
EoE N
KN =TE
Santa

2 W)

BLKR

701121
703002
707001
606003
788211
704001
L5668
G7513
ARO146
P8340
CA1210
ARO0102
DL101
AR1164
AR1166
26616
AR1017
G8200
AR1163
AR1162
AR0004
AR1161
GVWP02500
S6009M
S6008M
3806
Ae3ll
60004
SC-59421
PR30012
S0021S




1.2.2 EES
0&ES e
e TES B RS A BR A
Gsy/kscoyisl Spantech
CO2 fHILIEF-4H Thermo
R AE Eppendorf
FN R OLYMPUS
VKA Bio-rad
SN 2Ot E & PCR X ABI Stepone plus
-80°CUK4H Sanyo
Z UIebRAL Thermo
S = Al KA Millipore
e it KR IR A R A A
E=RT TG OLYMPUS
W R OLYMPUS
-20°CUKHH HEYI/NE|
i AR Bio-rad
T i A R B AL f# 5 Eppendorf
i & 2B DL WACES DN PRA ]

1.2.3 EEFFRE

LPS fi#ti#: 4 10mg 1) LPS ¥ K¥E T 10ml ) PBS 1, RG0S
L5ml A3 t5 EP &, KN 1mg/ml.

BCA TAFM: A W: BN 50:1, WRIEHMTTRERIHRE, mRY
JE RO, TR RELE .

1.3 ]3R5

1.3.1 RAW264.7 403 5%

[ A4S 5

KRAF ) RAW264,7 I N -80°COURFE TR LY, #8% 37°CoKE, P
R . A SE G, KA 2 15ml BOE N, FFINA 3-4ml ()58 48 953k .
BB OHL BB G, BIE 12000/min, O =040, BOssE, HE R
BB FE. REMMA S-eml ek, EEEBE 25T BT,
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BT 37C, 5%CO, K F#Fh 177,

1120 fa AR

1. fENFEME TSR MBIES, HRKERFFMTET 80%-90% H 41 i
TEASENE, Toth 2 s M m, MFER T DAEA.

2. WU/ ER TR IERE S, METEGR L/EE L, HHAN
PR B2 IR IROR, 7 B T IR

3. JIA 3ml ] PBS, %% 30Skiti, #E. HE i

4. TEREFEMEA NN 2ml K573, H 1000ul 7% & W& @GR R
RAW264.7 AHMIKIT K, G A fs e g i kit . M ESRE R
15ml B0, SRS 0 3min, 1200r/min.

5. BLOSERUEFE BIE, I 3ml SEA R IR E R R B BB W R R
FEH T25 BE A

TTT. 241 ffa b 2

F PR S20G r 4H— 350 N 7N 4H, Control A AR, H &N G £ b
(LPS) (lug/mD), LPSHAIIAGBZENZ, FARH 5 MM 2 M s R
438 0.5mmol/l. 4mmol/l. 8mmol/l. 16mmol/l.

1.3.2 CCK8 L% 3B 3

1 USSR, AT 4B M T RO T 2, K 4B RO 5X10% Ay /ml, R
FEMAZE] 96 LA, FEAFLIA 100ul LI E R, MET 37C. 5%C0, 1k
FEFAR IR, AEIGEE

2 S RIEIR A IAIMANA R 25, MHEZFMG TR 4. 12, 16, 24
NI

3R TR BIA G, BN FLINN 10ul i) CCK 8 A, H53F 1-4 A~/IE .

4 TEZIhfemEbRCt, A 450nm 3K & &S FLI OD {4 .
1.3.3 NO & &l &

1 AhBR WCERGH ML, A 4B o B SE HR E  E RE, AE S FLR R DU AL
300W MR EEMR, THREET 37°C. 5%C0, KB TR R, (H40 iy
BE,

2 WhFR IR SZIG EORIE SN LN LPS LR EBE G, AHA 44 R E
4, 12, 161 24 /NES,

3 B — A B N G, R E AR ARE R IR EE R 00 1. 2,

5
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5. 10 40. 60. 100um. £ 96 FLARH 73 A IASRAE it A S AFIRE i, B FF
i =N FL. TERUGES AL BN 50ul [ Griess Reagent 1 {77 BA & Griess
Reagent 117, =i 54 3min.

4 1£ 2 DReMbR A EH 540nm M KAT IO RE, FF H 24 HIbritk 8.
1.3.4 Western blotting SZI%

[ EEEHRE

W TSE AL B AF B A B NI FRAE L, RIS FRA, TN 3ml /) PBS W& ¥E=
W, W2 PBS. FEANREIHMUINN 1ml () PBS, 5 FH 40 A K 40 i 4504 o 2
BMET 1.5ml 1) EP . mpE &0 3000r/min &0 3 708, FEE EE, %
HE 1X10° NI & PMSF [#) RIPA 402480 200ul, 7£ 4 CHIZMHET 7
ESRANR, MET RS RG, EMRTeEE, L1508 . SRR EE RO
HL 12000r/min B0 3 73 %f . 4 B3R 5 —ASB 0 EP &b, Fbrid. AT
— D E B AR

NEATEE

LACE AR : 158 BCA AT RN G UL, KA 5 & & 2 5l Bie &
2mg/ml. 1mg/ml. 0.5mg/ml. 0.25mg/ml. 0.125mg/ml. 0.0625mg/ml. ¥ % HX
H 300ul 2mg/ml (JE, IOAE] 1.5ml (1) EP &, TN 300ul ) PBS f# b ifE
PR EEAR R Img/ml. VES) )G BB 300ul 1mg/ml HOFRAE S EERL 21— AN B EP
B, I\ 300ul [ PBS fHIREAR N 0.5mg/ml. #KIKE K H HIC 58 456 7 2
(bR A TR B

2.0 E BCA TAREM: WR¥E EFALEE H 721 BCA TR B, %R A
W BYRCH 1:50 FILLBIRC E BCA TAEM, 7HFE/EREHIZM TEE LKL B,
&/~FL 200ul 11 BCA TAEW -

3. B B 20ul BN (bR e S B 9 FLARH, EEE . B 2ul FORE
A1 18ul () PBS T 96 fLE P, EE =i, SRJGERAFLINA 200ul ] BCA T1E
Mo FRESERUGHAVEEEDE, BT 37 CHEEN § /4T E 30 280,

4K ODME: 5% 8 56 5 K 96 FLARBCE T B FR X H 562nm ¥ K AL A OD
B, HRAESPRAE SR DL & OD HM AR e T ZR [R1E 52, AR RS H %
ANEINAE S R EE . AR % B IR EE N & & [ Protein loading buffer 14 &% A
WRE AR — B, Wb 10 2080 5 T8CE T-20°COKFE % FH

[11.SDS-PAGE Hi ik
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LI : AR e d I E T 37 CRERMAF T, ot EmE T
IR R, Ha I R B > OIS & AL B, RN TEK 282
JEske o0 B RER o B T K OB . S5 3K QB ZR G I IR . 4
AR, SR

% 10%5) B I S%IRG L
ddH,0 1.7 1.4
30% A s I M 0.3 0.33
1.5M Tris HCL 1.9
1.0M Tris HCL -— 0.25
10% SDS 0.05 0.02
AP 0.05 0.02
TEMED 0.003 0.002
FAT: ml

2. ERE: CBARIRE R 100°CATE 10 Jph. BIEC B I BRI E T &
HYKE b, FRINNECE G K 2. BB, F 200ul IR BEREFL A
B BRI /D VR B 2R, Ab B i S 4 R S8 A AN AR, — R
EREASEE 15ule INFERE S S AE TS AN 3.5ul TR maker.

3CHUK: AR TE RS R A B ) B UKCC N VKA . SR 80V HIH
JEHLUK, R E AT R AR I R R R A 120v B3I B RIS TS A B AT 1.

46 UK SERUETIH B K& A LA N 28 B T B AL, HR4E K
/NEETH EE ) PVDF JESCE 25 A6 Ik . PVDF B EEHJe oK L2
WO . AR PVDF 5 EE 2 [0 005 n L E T A+, 260mA 18
W, UK N

5.5 SRR MEFbRC, B TBST & W — 5 UE T 5%M) BSA Hf 4]
W — AN

6.— i E: HMTEHHMH TBST WLRIEK BSA, I JI¥ HKEBEE
[*) PVDF JE#BI T, FFCE 206 S HiAR TAERH 4T g k.

7N K E IR S FH TBSTIEYE =i, 14, mEREdiiE
P F oS L) Pl & — /NS o B B SRR FE R =, ko

855 i M oM. FMEULH BICE T % 1 ECL A6, e =TI 5E
BAES b, MEITEAEG. A Image J LL GraphPad Prism AbFE 370414
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1.3.5 Real-time PCR

[ RNA $2HL

LU S50 A0 B 5 4R M, PBS JE¥EMIILE I ImliTrizol, A 1ml B
REWAT, BRI, REHE—E 1L5mlEP &9 iriric. BET
BN RIZIE S 30S, FEE S 4B AR 58 A BRI

2AE5S EP BN 200ul IS, RIZIES 30S, EiRBCE 5 rdh. M
J&5 T 4CEOHU O 15408, 12000rpm.

3OS R ERAE S N=E, FELOERSHE RN RNA, #HH
AR R BH 1) EP &

4.3 EY 300-400ul 1) 35 BIRZERAMAEH, FINASRERITLKOEE, o=
GyEh, 1200rpm. EE WM, FHEEETE W EE K OREEET .

SKEIRAEAAE ) LEAE T E T H EP &, EAET RO BN 30-
50ul I E/K . ERFFE S 28 ERET 4CEONH B0 =7%, 1200rpm.

[T . RNA ¥ 5 5 4fi 5 ) 52

AT 2N H RNA R AR /RS, RSSO EE T BA il 260nm L Az 280nm
AR EAEI U . — BB RAE 1.8-2.0 2 17). #<<1.8, NI/~ RNA Aafi, #5
>2 U35 B RNA KA AR AR 4R FTilfS i RNAVKEE, B HR A %4 1000ng/ul .

1IBUEESH

1. ¥ TRFRECE PCR R M

PCR [ MR FH &R
el K
Total RNA Sug
OligdT 1.0ul
DEPC 7K fn#) 12.5ul

2.7E PCRAY PTG, FMRUEIA 1 10 kAT I

345 FIff) CDNA it B 3] 4°C F 17

V.5 ¥t

IR SR IR P51, 51975 nE AR, L GAPDH {ENEZKILH .



Genes Forward primer(5°-3”) Reverse primer(5°-3”)

GAPDH GGCAAATTCAACGGCACAGTCAAG TCGCTCCTGGAAGATGGTGATGG
14-3-3 GGCGTGTCATCTCCAGCATCG GTCCAACAGCTCCAGCACATCG
TNF-a  GGACTAGCCAGGAGGGAGAACAG GCCAGTGAGTGAAAGGGACAGAAC
IL-6 CTTCTTGGGACTGATGCTGGTGAC TCTGTTGGGAGTGGTATCCTCTGTG

IL-18 CACTACAGGCTCCGAGATGAACAAC TGTCGTTGCTTGGTTCTCCTTGTAC

V .52 529 PCR v 44 1F

W EF P54, ##47 Real Time-qPCR /%, F GAPDH fE A& 5
FEPRIAH BT IE, Real Time-qPCR SN R AIZH A2 14 CDNA 1ul.
SYBA RT-Qper MIX Sul. _EF5[4040 5 0.5ul. LR TCAZEG/K, FEK 10ul Y8
R, BLIFRREIMA PCRARH, JHCE 276 & PCR A SER I, @
it EXCEL #4750 87, 3 GraphPad Prism #AF M8t BHEAT 204
1.3.6 Lt it

R SZI B = AF4T, W GraphPad Prism BAEAE B 2047 9256 50 2417 H
One-way ANOVA #1474t it 50Hr. P<0.05 REHAGIHFE L.

258

2.1 FRIKRENASEAEYT LPS R TE RAW264.7 RS HI RN

AT H R 2 E BT LPS BT 1 RAW264.7 4HIETE A R4 .
FEMMALPS (1ug/mL) ZHi, HARMKRERAZBZ (0.5, 4. 8F116 mmol/L)
FACERANML 1 /NI . RELAEFERI AR RAW264.7 EIGA0I0 B, 200 %
e, TN EER, T LPS (1 wg/mL) RIS B AT W2 M i 4k 45 1
HHE TR BRI HS Z BT E R, v DO SR B S 454
DL AT 3 256 AR BE AR IR (1 7 S04SR B - W 415 A8 R IR B 1 8 LBk i T Ak
1 /N, LPS (1ug/mL ) FIFE 24 /M. DL FE4SE 510 A St i R 8
R4 LPS BIBCT (1 E g, ) B 2n kb .



Kl 1 RAW264.7 E W40 AN R BE ) A e AR B2 1 /NS, 15 A LPS (1 1 g/mL)
T E 24 /N GBORAEH x400). (A): Control 41; (B): LPS #IlMH; (C):
LPS+0.5mmol/L B & FEf; (D): LPS+4mmol/L B& B (E): LPS+8mmol/L 745 % it
fiie; (F): LPS+16mmol/L 25 Bt

2.2 CCKS MERERE A SBIEEY LPS RIF TH RAW264.7 HHREE
g E A

i CCKS8 y%MIsE Control 4H.; LPS #41; LPS+0.5mmol/L & M4 ;
LPS+4mmol/L A& B Z4L; LPS+8mmol/L & Bii%4l; LPS+16mmol/L 73 & ik
FELA T A S PE RS20 o AR 25 AF R G TR 4 /NIFRUS 05 & 20 1) () 240 PR v
PG % 25, P>0.05. fE8:9% 12 /MG, LPS ARiEHAHLT Control 4H
HHITFRE, P<0.01, ZREFSZIFE . LPS 45 LPS+0.5mmol/L 42 i
WESTG %2, T LPS+Hmmol/L A2 MElZ4H; LPS+8mmol/L 4% k%
“; LPS+16mmol/L A& MM LT LPS A4 Muvs i T AR, MLT
Control KL, FEMETREAE, HEAGG I ZE . EMFEZ4 TR
16 /I JE, LPS A PEAH BT Control 417 Al R %, P<<0.001. LPS+4mmol/L
BRABNEA; LPS+8mmol/L 52 BE %2 ; LPS+16mmol/L 43 % Bk i 41 4H Eb T
LPS ZHAfiEtE IR, AT Control 4%, 1EME FFAIIE, P<0.01.
LPS+8mmol/L A& B4l 5 LPS+16mmol/L & & Bk AR MuiE M EL, L4t

10
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EES, P>0.05. 1 24 /N S HANiE AR S 16 /AN FEAL. DL EgE %
TNy YRR EEAE 8mmol/L PA_E R 5, X LPS HIFCR 1) B Va4 A 54
PRPEH o

4H ZifaiEE 12H ZHfaiEtE
A 1.5 B 15—
ns ns PR
g 1.0 E 1.0+ ns
3 3
> >
& 057 fgo.s—
0.0- 0.0-
LPS -+ + o+ o+ o+ LPS -+ o+ o+ o+ o+
a%EMiE 0 0 05 4 8 16 A%ME 0 0 054 8 16
16H Z0faE 24H “Ra;EHE
C 1.5 ns D 1.5+
*k
51.0— g Kb AN 51.0_
s ns g
> -~
80.5- 30_5_
0.0~ 0.0
LPS P T I LPS PR
BRI 0 0 054 8 16 B 0 0 054 8 16

K 2. 8@ BEsT LPS 55 R I RAW264.7 4Hf0iE 145 5. (A): 4H IZHfiEdE; (B):
12H [I4RB S (C): 16H IZRMIENE; (D): 24H [IZHMINE . Ns #onZE R LS4
Z X, *P<<0.05, **P/NT-0.01, ***P/NT0.001.

2.3 BEBIERS LPS I T B RAW264.7 EREZRBEE NO 24 B9 220

TR RAW264.7 BRI R GERLA, R LPS (1w g/mL) #ll¥E
RAW264.7 EWE4H I, 43~ Control 4. LPS #41. LPS+0.5mmol/L %32 Bk 4 «
LPS+4mmol/L A& Wtz LPS+8mmol/L A& Bzl . LPS+16mmol/L 4 % ik
f&4. 43 51F 4h. 8h. 16h. 24h J5U4E b3, J8IT Grisee iEATIIH NO 1 & .
IR TR % 4h )5, MERAM NO FELLHEE X, P>0.05. MkEsE
12h J5, LPSHA NC A NO K& & EFt, {H2E LPS+0.5mmol/L 4 2 M i 4H LA K
LPS+4mmol/L AR Wtz AT LPS HIH NO & E LR Z R, P>0.05, %
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F1HE

RWA G E L. LPS+8mmol/L A 2 I [iZ 2H 1 LPS+16mmol/L 73 28 Bt fiZ 21 NO
4%?5%%5, 5 LPS A P<0.01, ZREAFASIE L. 16h 5 24h [

RS 12h () NO G & AL, {H72 16h ) LPS+8mmol/L A%
@?ﬁﬂﬁéﬂﬂl LPS+16mmol/L 22 Mt 4l NO & & AHEL T 12h 5 24h ) NO & & {H
%, BEEZHNH NO AR AT . FIRSE RERBRAWMEE 16H [ %
X NO & 2 M S B, 6F S80E SR RH R R B B I

4H NOVR EEAS 3 12H NOZ BT 16H NOZ By 3l 24H NOZE ERY 3
o (A ® me (B ®] (@ %7, (D)

NCLPS05 4 8 16 NCLPS05 4 8 16 NCLPS05 4 8 16 NCLPS05 4 8 16
LPS+GLN mmollL.

LPS+GLN mmol/L LPS+GLN mmoliL LPS+GLN mmoliL

K3 BEER AT LPS BB T ) RAW264.7 ERELH M 73 NO B K RAW264.7
Y AN R B S R B UGB 1 /8. FEIDN LPS (lug/mL) 4379 & 4H. 8H.
16H LK 24H. (A)4H ff] NO & &A40; (B) 12H f NO & &=A40; (C) 16H F NO & =A%
J; (D) 24H () NO & &AM . ns FoRER TGRS, *P<0.05, **P<<0.01.

2.4 BEEEEN LPS R T B RAW264.7 EREZRAR 14-3-3 BAERNRE
M

ELPS (1ug/mL) PRI, [\ RAW264.7 40 I 2 WE% (8mol/L)
Sy RESR 4h 120 6h. 24h. 48h J5HEHUE H AT western blooting 5258 . Z5 K
Pl 14-3-3 EHAMKRIEELE 4h FIFHMEZFT S, £ 12, 6h. 24h FIRHEF = B
2, {HJZAE 48h IRk S AU I ZH A 2200 . IUEY 16h (T R 15 &, 7E LPS
(lug/mD B F T, [ RAW264.7 45 514 0.5mmol/L. 4mmol/L.
8mmol/L. 16mmol/L 1) &% & Mt f& , % #l 5+ 4 Control 44 . LPS 4 .
LPS+0.5mmol/L A& B4 LPS+4mmol/L A& B4, LPS+8mmol/L 24 &k
fZ2H . LPS+16mmol/L & MNZH . &5 R KM, IEHENT. RAW264.7 4L
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F1HE

14-3-3 A M E X BB, (ERZN LPSHIEE, 14-3-3FEMEXER N,
M HAERIMA RS, 14-3-3 s 2R EREE T X BT, FIRGRE
N, DEBLEAE 24h WRIAE—EIGM, WE 48h KIRHE TR, IF HiRE
14-3-3 {FRIE B Ml .

A 14-3-3 — B 14-3-3 R ————

B-tublin - S c— e— —— — B-tublin -G — — — — —

Control  4h 12h 16h  2ah  48h AEBE (mmol/l) 0 ° 0 & & 16

4 (A):14-3-3FHEAELPS (1 wg/mL) BN &/N A B A R IA &5(B): 14-3-3 5
HAE LPS (1 ug/mL) LARASFERRFE A 2B EHIE R 16h 1) 14-3-3 R A RIE =

3.5

3.1 A EEERRH KR

R FERE A H IS 51 AR AE 32 4 B MR JORE SO, DA K A 2 s I 2k 1 ) i LA i ()
B DR PRSI R SR Gk . JORE S N F IGO0 T2 A a i, — HARAE R MR
i, SORERFRERG K FEEE R E 20, E MG 22" E
WM DRI, HERE 980 BN~ DL R 9D 78 0 DR R IO B TR 9P 38 B 2
REMR e

RAW264.7 A MI1E A N o B B0 S e A, %o S g3 R DL S RORE ) &
AR E T EERNEN . ERIEAANFEMBA AR, M1AE VR
(R R TR R IA IL-1 B . TNF-a DL IL-6, MI AL £ 52 e 48 240 ffa IR 1 1
TR, BN B DA R R R R RE 1. M2 IR AL B R A . M2 Y
WAk ) 5 4 2 3 AL 2B A G . LPS BEWS 55 RAW264.7 41 [ %5 M1 J5 7]
WA, BN SOE R ML, FEAIMIAZ, 28 E ThAg g,

BRABENENNE TS ERAFEMELER, SIANET] GRS 2B,
H R AE N AR 52 55 KB 495 DA S ™ B R GL I e, 238 2R eV A A Kt DL A 3
T MR K ETHFE, SECR M Fe . IR RR IR SR N A Bt 4
FRA K0T BER. UMY, BEBE ORI — MR E TR

13



F1HE

F I N RS 45 1) S 1 S

AW Se il e B S LPS % 55 1 RAW264.7 4HBIE A A8 1L,
2l LPS WiFRf5, RAW264.7 4Hf 23800, JFHACHMAE, BN,
XKD M1 RALROHRE &, UHHTE LPS S F, RAW264.7 ZifEA R M1 77 A%
b, HE I N HE— B IR, X 5 DR IR T 45 A — 8. AE IS IR B B4
AWt 2 5, RAW264.7 AL AT LPS A EARREEM K. IF
HA4nfa w54 LPS B NIEE, Dheid, AT LIS H A 2Bt i ae i 1)
RAW264.7 4B 8HE M1 5 afldl, DR JORE ROV o LIk, FRATTARS I A5 AN I 17
2 LPS #'F 1 RAW264.7 4iiffl NO &, KINAE 16h Bf NO F& FEHE, 5
24h 1) NO E &L EZER . FF HRIMM AR BEIZIR K, NO & &R
B AEANB SR, RAW264.7 SEMLE LPS (1 ng/ml) T 16h J5H4
Y, TERRABAE N Smmol/l FIIRELL -, NO && FHHE, —eRE
U BH 0 2 A

3.2 B EBEIEEA LPS iB5S28 RAW264.7 4058 14-3-3 EAFTEENHASE

14-3-3 f FAE 1967 AR h 3 R I, WL A LA RIS . 2
HACNIEC&HE 17 200 2 AFEFIEAS 14-3-3 @i 8 2 -8 35U BAEH
W, SH MR, ARET. BNEABR G SES. TRE
SR Y R 1 37 3k A A A e A DA R AR B R ()RR SR . I an 4
WA R AR 2 HAEEIE R 14-3-3 2 5 B RAE T A0 A ok .

AHFFEHE S T 7E LPS (lug/mD) %S T RAW264.7 40 14-3-3 25
HRIAS. 7 LPS FRIBLT, 7E 4h i) 14-3-3 E5 A IFRE RN, FEREE Rl
A3 0, 14-3-3 RIAE W20, 7£ 16h N, 14-3-3 SEEHFRIAE R,
{H2LE 48h I, 14-3-3 HIFRIEEHIL TR BN TG N, 5008
Control ZH. LPS 4. LPS+0.5mmol/L A2 MEM%4 . LPS+4mmol/L 4+ Z % 4H |
LPS+8mmol/L B & MiE4H . LPS+16mmol/L &ML, HHFS1E N33 16h.
W BB, R HI 14-3-3 BAMRIEG N, F+ AR BIE IR E
. 14-3-3 MREEWMELZ . RAVENBZABIZRES I RAW264.7 211K
15 14-3-3 B, "REEAREMIS SN A AT FE, I H AR IR SO0
R, A 14-3-3 85 E RIS SR B0 i PR 5
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2B BERFTIX 14-3-3 BAMAMKE

14-3-3 A EMZAEY F EER Sy BT iZ2 380, CARYR SR — R TE
RAFE. /& H Moore Ml Perez 754+ fixi HH #2 HUAS 2 IR ¥5 . DEAB-41- 4k 2% /=
FTI R Bl 5 AILE B B vk Rl R A Bl Hedm 4408 14-3-3 I H . 14-3-3 EHE
LS ANRAE 7 MR, BB, v, e, n. o, OLLRCWA, W
MM E AR 14-3-3 2 — MMM E R, HoFEKY 28~33 KD, 14-
3-3 25 AT LA A B P (R 22 2 e DA S B R 5 IR I 45 & 547, FEAE A% 4N
WIS S Sl h R IEEEEMN . 1433 B FEELEASEAZAME
VB SEI L ThgE

1 MR 55%

L1 &

RAW264.7 ZHififl, M H IR EHEE AT FKH AMNAH, 4754& Control 4H.
shRNA-14-3-3 A 2. shRNA-14-3-3 B 24H. shRNA-14-3-3 C 4.

1.2 EERF S#FEM

AR R i)
A EEZ (Puromycin) HAR St-551

1.3 FTENE
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141 5198 5 & B

Z: 8 NCBI H H LR 41, N Primer5.0 8514 (£ 1D, 514
A T AR A R
1.4.2 14-3-3 shRNA @RBRAEMHE R L E

RYE shRNA Wit 5, ¥t 3 F I RUF S, FFE RL shRNA, HE L
5114359 shRNA-14-3-3 A (57 -GCAGCTATGAAGGCCGTAACA-3"). shRNA-
14-3-3 B

(5" -GCTGGAGCTGTTGGACAAATA-3’ ) A1 shRNA-14-3-3 C (5’ -
GCCTA AGCCTTGCAAAGATGG-3" ). ¥4& ] shRNA DNA HLEEIR KT AL
B, MM T4 WEA DNA EREH BT S 1180 B AR PR 1B KOS I XUEE
DNA B TIERE RN, B G =W B IR 2 540 TOP10, %56 )5 M4k ™
YN 500ul THilE SOB 5553k, 37 CHR¥Z%E5E 45min, M EIEHOER . FEHL
PRIE TR, JRY KRR TR, BHTHE YA PCR SE L5, JHKs PCR BH M e B4 T I
143 BRHRERAAE

W 293T RN ) 15em BrFR LA, ARl & BEIk 80%~90% I 34T i 75
B3, K5 BT AR AR BUR AL 3 5Tk (pGag/Pol, pRev, pVSV-G)&#;
Ll 7] RNAi-Mate H: 8644t 293T 4, 6h 5K 4% G4l % 10%FBS [¥] DMEM
BRFRFEMBEEL TR . T2h KU IR BIEMRCER R R, 0.45 nm JESRIL IR, HH
BUDIRTHR BRI GEW,  7r2 JE RAF T-80°C % H
1.4.5 18R B BY R b B Rk 14-3-3shRNA HI4H LBk %

¥ RAW264.7 418 LA FE A 1.5 X 105 AN/FLEF T 6 LR, 558 — R4
WEEERS, AR EE, 1BWTE A=A 20:20 R I ey, [A]
RS LA 5 1 g/ml ) polybrene. 7£ 37°C. 5%CO2 HI4HMIGEAE 1% & 24h,
MG A e 7R 5, 3B = RAIBHE WSO RE . ARG I 2R E N
lpg/ml FIRES R 2, T4 A P & )5 F5 8 A Real-time PCR F1 Western blotting 72
Rl 14-3-3 22 A #) mRNA LR EARIE. #iE 14-3-3 B ARBIESCR G K%
FARAF
1.4.6 Real-time PCR

[ 255 — & 73
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1.4.7 Western blotting

7 25—
1.4.8 it 2017

SR SEIG B =N F4T, W GraphPad Prism #PEAFE B 04T . S2IbHRE 5%
H One-way ANOVA HEAT G 11573 #r. P<0.05 fREH Giit 2 X

2R

21 BB EERNNFERE

3 MEJEE TR Ywhab-shRNA1. Ywhab-shRNA2. Ywhab-shRNA3. il
FUEIEM. AR DNA FA 5T FAE 4S8, BREERAE (i 5),
2% B ME 5 75 TR T

AGCTTTTT G

&1 5. 1895 25 BURLASLIN 51

2.2 Real-time PCR %X E BRI R

189 7 I G RAW264.7 B 4HMuAs € IR 9 A 5, 0 il S O BRZH DA Je 14-
3-3 TR 4R ELE RNA, Real-time PCR K& 14-3-3 fRIEKT. 45 R ER,
=N 14-3-3 R RANT RIEE 3708 0.19. 0.45 LUK 0.55, FB 14-3-3 §I1Y
B RMETIFESBEE T 14-3-3 mRNA RE. HIUHKTIRECE D BN
81%- 55%VA I 45%. ZRIIEAGHIFEX
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