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NOD2 7 JHF-2H 28 b5 s D T JRR 4 ot e ) A AL e
A, ZWT IR S B M E Nod2 H: AT 2H
S AR /N B BN Nod2 H& PR I i B /1N B
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1.1.1 S®sm5E#k Nod2™ */NRIL 3 H
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1 HE (N AR RHA PR R L 20 ~ 30
g/6 JE I, /N R O CSTBL/6J, TG 45 3k 9 TR
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PR 24 W O R A, T SIS R 18 TR0 2 s
BFR AR — B 2 Be 10 B 2% 51 25 AL e, 16 B o 41k
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J7 R R A A B | TR B R (At .
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ST s RNA B8 sl ) & (17 %5-: 6210A) | DL2000
bp DNA Marker ( ﬁ‘%;AlAO438) .TB Green Premix
Ex Taq™ (475 ; RR420) LA} PCR Taq Mix (485,
RR901) #J1 [ H 7% Takara %Y ) ; BCA 2K [ He B2 il
ARG (575 :P0010S) 14 H 3 = RAEYHE AR AR
AT /NPT B-Actin HUIA (525 AF7018) 14 H VL.J5
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FRHEYIOE I O A BR A FD bt NOD2 ik (5%
5 :abs152480) W F Z 05 (1) AEMIBRHELA RS
Al 1 2EPT /N B 1gG-HRP (5% 5 ZB-2305 ) | 1l 2471
i 1sG-HRP( 52 5 ;. ZB-2301) Iy A L st P A2 & B 2y
A,

FFALAS: S PCR § 4 4% (75 [E Biometra
Tone /A F) ) AZR LKA (b3S — AP RHEA A
) B L T A% AY ( Tanon 5200 Mulii, | K fig
BHEARA ) , 2865 8 PCR L (¥ [C LightCycler
96, Fii 1), Western blot Hi 3k {¥ ( 3¢ [H Bio-Rad 2
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1.2.1 DR KREEF Nod2 FeIH i bk

INERCT R BB R 7 SE 5 3 ) ot SPYF 2 8h W) s
PR S BaE ,  3R = AR I AE 20 ~ 25 °C W
50% ~60% ,PUE 12 h YEHR, B 3%, A K&
oK /INERIE R HORE DRI IR P 7K 285 i e s R
TR KA, A E T4 2 YRR, oK Fia R
JEHLA T NEXMT,

1.2.2 DIREEREFRLEIRE  FEEHERRE
i RS GEEAL A B A8 H I ACREAR
WS A H RS CR . fER AL B il
S A AR I R H

1.2.3 PRARAY%YE SpRBAEF3I~4 5
BRI T 75% & B e 59 1 s+ 91 57
BUNEBEIEE 0.3 ~0.5 em WA 1.5 ml L EP 45
e IRARHE BT HUT) AN R B BE AR TE R8s /N R, R
ZH DNA $2 B £ 42 B/ B R 4 DNA, Irf5 0
M —20 CHETE, Nod2™* /NERIERN R 5 | FIiF
51%.5'-CATCGCAGCCAGACTTGAAGTT-3"; FiiE5]
¥ .5'-CCTTGTTGCCCATATGATTCTGAC-3" ( flox 4li
AT/ 216 bp; flox 244 T /NEL: 216 bp il 171
bp ;flox BAPE/NER 171 bp) o Alb-Cre ™ /)N B 3E [ Y 2K
5E, FUESIH:5'-GAAGCAGAAGCTTAGGAAGATGG-
3, F 3% 51 ¥ 5'-TGCAAACATCACATGCACAC-3
(Alb-Cre ™ /N ;390 bp; Alb-Cre™ /N E: 351 bp),
PCR W AKZ Jg 25 pl( Tag Mix 13 pl, £ 81K 10
pl, 514 1 wl, /NEL DNA 1 wl) , W FEJF:95 °C 3
min;95 °C 30 5,60 C 30 5,72 C 30 s, 3 35 ME
;72 °C 10 min,4 C 1 h,

Bl 2. 0% MR HEEERS . FREX 2. 0 g BEARHE K
AIET 100 ml 1 x TAE HLPKZ8 wig v, S b b
KA 4 min, BHIZE 60 CLEL A 10 pl £06E75
LR YR FRRRIR ) IS, HUS wl PCR P41 3

pl DI2000 bp DNA Marker JIA _F#EFL Hp 4T HL Yk
M AEE 150 'V, B8] 35 min g 2R J5 B TR HL K
BAGA T LS B HL UK A5

1.2.4  Nod2 A B itk RIIE B Nod2""™™,
Alb-Cre* (SEHRLH/INEL) FII Nod2"™™ ( X BEZH /N FL)
AT 20 21, % ] RT-qPCR 5 1 46 10 95 26 AT 4 41
Nod2 J: A ) mRNA 3Rk K F, LUEsI#.5'-
AGAAGCTCCTCGAAGCTGTG-3"; F 514 :5'-CCT-
CACACTCGTACTGGCTC-3"; N2 Gapdh [ L3751
Y1k 5'-GTCAAGGCCGAGAATGGGAA-3"; RiiE51 4
N 5'-CTCGTGGTTCACACCCATCA-3', Western blot
LI 2H 4 20 NOD2 4 [ 1 & ik 7K - A RIPA
SUF IR IR/ R TR 2L B 1, BCA FE 1 E
HFHGE RS FAEZ IR A 100 C /K 10 min
AR N Il & R S ETT SDS-PAGE HLIK , fH K
75 V,120 min; HIKES R 5K 8 15 2 PVDF I I
5% Wfs U = IRE A 1 h, 43BN A L —PiFi B
M BEF B-Actin HTAA (1 : 1 .000) \NOD2 HTiA (1 :
800) ,4 CHFH T % ;1 x TBST ZZ Pk vEfE 3 Wk, 45
K 10 min; fITA 5% JIAE W58 F B 09 LU S 40 S sl Ll
FHORA ZH0(1 £ 10 000) ¥EF 1.5 h,1 x TBST %¢
PRI 3 UG A5 A R R G AT 40 IR L8
NOD2 # [HZRIBIHO , 2L Bk Nod2 H [ 7E 4
AP B RRASCR |

1.2.5 DR EHE K. pneumoniae 5 ZNT I AL AL
# K. pneumoniae ATCC13883 KL P7E MHA [& {4
BVl b ,37 Coadiadigs s I H | PRIBCHRL I TR
& MHB 5535597 #1451, 5 x 10° CFU/ml BY4H 5
BRVFWG A /N O EHEE 0.3 x 10° CFU i R 72
THEE (BN 200 wl) 375 K AT

1.2.6 DEMALRBEEHE 1%L E
L2294 1 SRR TN BB i 52 B S 2 4, T 10% 1Y
PR AR 2R AR e ] SE 5 8 R 4 /0 BUTF I 2H 21
WHEAT KB B RIS VIR B R Wisg et iy
Ja AT MR e e AR

1.2.7 DRAFALRKER T % ALZE PCR &N
Nod2"" ; Alb-Cre * (SZH41/INFL) A1 Nod2""™™ ( Xf
A /INER) 2000 JE B2 K. pneumoniae 48 h J5 , HUH I
H L, R RT-qPCR J7 A A DN G 20 /) BRUFF IO Hh 48 i
A F I PR FE I F--a ( tumor necrosis factor alpha,
TNF-a) 404 & 1B (interleukin 1B, IL-1B) A4
AL F CXC B4 1( C-X-C motif chemokine ligand 1,
CXCL1) # mRNA #ik#E, GAPDH L 519 W
“1.2.47; TNF-a L5~ 5'-TGACAAGCCTG-
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TAGCCCACG-3', FilF51¥ 4 5'-TTGTCTTTGAGAT-
CCATGCCG-3', IL-1B 51 ¥ R 5'-GAAATGC-
CACCTTTTGACAGTG-3", F ¥iE 51 ¥ A 5'-TGGAT-
GCTCTCATCAGGACAG-3'; CXCL1 5| ¥ 5'-
ACAGGGGCGCCTATCGC-3', '~ W 5l ¥ N 5'-
ACAATTTTCTGAACCAAGGGAGC-3',

1.3 itz R SPSS 16.0 &b Efr 4t
SEOPAT, RS IR A 3 K AL EL R ¢ KB,
X FHE A2 26 e 5, 1 Log-Rank ( Mantel-Cox )
I ras d . P <0.05 NESAHSG T FE X,

2 FR

2.1 MNRERBEELER B4 BB/
FERI S, FEFRISE PCR 251 ANE 1 FioR 1,
2.5 M flox 4li5F ( Nod2"™ ™ 216bp) ;3 14 H flox
ZEF (Nod2™* 171 bp F1216 bp) , Alb-Cre FE[H
RIS E PCR Z5 94018 2 s . Hid 1.3 Fi1 4 2l Alb-
Cre* /INEL (390 bp),2 H1'5 2 Alb-Cre ™ /NEL (351
bp) o BEFE 1 LB /N (FEI B Nod2™ ™ 5 Alb-
Cre*) ,2.5 JXFIEAL/INEL(FEH AL R Nod2™ ™)

bp M I 2 3 4 5  bp
2000
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E1 flox ERBELEER
M Marker;1.2.5 A Nod2™ 1 ali &5 /NE ;3 4 K Nod2™ * 2
BT/

bp M 1 2 3 4 5 bp
750
500
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B2 Cre ERBETELER
M :Marker;1.3 4 & Alb-Cre * /N2 .5 4 Alb-Cre = /NER

2.2 FHMHERRB/DBRAEBRBIRIIE oS5 H
SEYRZH AT S U6 BRZH /)N BRUFF IO 26 A 7 o B 0OR Bk
PEUNEUFALZL RNA , )% 5528 DNA 5 47285
FEH PCR %5, 50 WE 3 iR, Nod2™ ™™ ; Alb-
Cre* /N B IF E NOD2 mRNA 19 5 ik & /N T
Nod2™ "™ /NG HTFIE NOD2 mRNA FOZik [ (0. 419
+0.097) vs (1.030 £0.320),P <0.05], Western
blot SLER S5 R AN 4 PR, 5 Nod2™ "™ /NE AR,
Nod2"™™ ; Alb-Cre * /N, NOD2 25 A F&AK, B 49k
T LA F 5 225250 1 Nod2 PRI IIE 5% 4 1 i
Br/INEL( Nod2"™ ™ ; Alb-Cre )

:

1571

mRNAM XF % i &

0

a b

B3 AR NOD2 mRNA RiXE

a: Nod2™ 10, by Nod2™10 . Alb-Cre* ; 5 Nod2™™ /) B I
B."P<0.05
a b
NOD2
B-actin

E 4 mA/NR NOD2 ERRIEKTE
a:Nodzﬂox/ﬂnx ; b :Nodzﬂox/ﬂox ;Alb-Cre +

2.3 Nod2"™ "™ ;Alb-Cre* INB B AR T EHE
BRETH AR Nod2 FFFE/NFAFIEERY: K.
pneumoniae "1 & ¥ [ AF T, S 56 20 /> B (56 A
Nod2"™™ ; Alb-Cre* ) 1 %} B& 20 /N B (& A A,
Nod2"™™ ) 20 10 H il ik 11 s HE B 1% 7 261 25 T
JHe RS AL RGN /0N BRI P20 29 BRARFE AN 72 h BET
B, AR, S5 AN BRI R4 /N BRUER L K
pneumoniae 48 h Jii | 5XT AL FL ¢, SCUG A P4l 24U
IRZER TR RRAZ SRR, g P 0 A B ™ (& 5) 5
XTHRZA/INER 72 h BT R 30% , g4l /NRAL 72 h
FET-H N 70% (h A A A# B E] 60.5 h, P =0.046
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9), ZRAGIIFEX(KG),

Nod 2" NOdZﬂ(“”M;Alb—Cl‘g

B 5 WMANMRFARAREFEHET HE x200

100
S
#5350
i
-}\H T Nodzﬂa\//m
*
-& Nod2"""";,Alb-Cre'
0
0 20 40 60 80

i 1] (h)

E6 WMAMRBLEMREERREEFEME
5 Nod2™/ 1 /N He A . * P <0. 05

2.4 Nod2"™"*;Alb-Cre* INR B K. pneumoniae
JERTRERTE B FRIZKFEERET LRI AH /D
(LAY Nod2™"™ ; Alb-Cre * ) FIXF BERZHL/INERL ( 3
AUk Nod2"™" ) J&#¢ K. pneumoniae 48 h Jii T4 41
RAEH F B FRIRIKF- . 5 RWNE T Fros, 5% R
PO, 52 36 20 /) BsUHE JIE PN 1Y R I A - TNF-au (¢ =
3.736,P=0.020) . IL-18 (¢t =3.114,P =0.036) Fl
CXCLI (1 =3.264,P =0.031) fAHXT Rk AL, 22
FRAGIFEX,

ISr Bl Nod2"""
Cd Nod2"*"™;A1b-Cre'
5@ 1.0 F
®
=
z  E
&
s 05
*
0

TNF-a IL-1B CXCL1

E7 WAMRBEEMRRSEEGFEREREF mRNA Rk
5 Nod2™/ " /N FLEL . * P <0. 05

3 itig

K. pneumoniae J&—Ff 8 2= e FPE Y 551 00
B, P R 2 Pl R G PR B, 035 T ILE | il 58 R
eI AT Ak AR 3 PN A 04 R B ) K. preu-
moniae , FEFRHLIR A T AT 21§ K R Ge 0 A RFIE 5
AT e £ MR E RS K. pneumoniae JHE e i it wp
PATIEHR P 4 | I 58 58 | IR AL 44 31y 2R 52 T A1 O
S0 BT TR Z P NOD2. AT RS A
FAA R IR SR BE MDP i i 48 55 01 5 Sk 1 RIP2
3 CARD9 %54 fit & NF-xB MAPKs %2 % {5 5 i
% 7 A JRE IR TR I, 78 i S AR 40 R R Y
AR R R AR B R B NOD2
Tt 5 41 35K T JR 4 174 il J 2% w368 5 35 ik ¥ 4 A A
FI I & E R VR T s NOD2 76 T 00 6 2 S B AT T
Jiti P R e v g 7 A T R AR TR R R S 5 W B
Y HAT, Nod2 SEPAEFINE T 1 T E AR B

AWFFE R Cre-Loxp = 4§ 2 5w Bk /N BUF
JIEHF Nod2 S, i it 557 FIRE A M | A2 i 2
4l & F 45 Bl ( Nod2"™ ™ ; Alb-Cre * ) ; RT-qPCR Fil
Western blot %5 % i 78, NOD2 mRNA ik # [ 1K,
NOD2 H FIRB R REA X 4275/ U IE Nod2 J: A

K. pneumoniae &Y A 45, I IE Kupffer 4
JHL B 4 A PN B AR SR A M e i T s
17 4E IL-18 \ TNFau ,CXCLL SE4H i A 5~ , 77 A A 4
PR ER 2, AWFIE A B, 7218 K. pneumoniae
(/B JEIIE Nod2 JEDRIRBR 5, /N BRUAE A7 24 IR
HFFEH SO B 05 15 O, 158 B A% ke PR R 5k /s Bl v
K. pneumoniae B HEHLHE 198055, HLAh, B K.
pneumoniae ) Nod2 K& PR 5% A R 5% /) BT JE 4 5 [
F TNF-a IL-1B F1 CXCLI £ mRNA #HXf k=1
FAAR, FH AT L NOD2 AT B i H A 3 1 A AE S 1
S AT K. pneumoniae JE&GL G E N 2
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Study of the role of Nod2 gene in Klebsiella pneumoniae liver abscess
Meng Bao' ,Wu Ting' ,Su Cong”, Sun Yating',Tang Mingyang' ,Guo Mingjuan®,Lan Yanhu*’,Li Jiabin'>
(' Dept of Infectious Diseases > Dept of Infection management , The First Affiliated Hospital of Anhui Medical
University , Hefei 230022 ;> Anhui Center for Surveillance of Bacterial Resistance ,Hefei 230022 ;
*Institute of Bacterial Resistance ,Anhui Medical University ,Hefei 230022 ;> Dept of Infectious
Diseases , The Chaohu Affifiliated Hospital of Anhui Medical University ,Chaohu 238000)

Abstract Objective To establish the liver conditional knockout mouse model of Nod2 gene infected by Klebsiella
pneumoniae (K. pneumoniae) ,and to explore the role and mechanism of Nod2 gene in the process of liver abscess

caused by K. pneumoniae infections. Methods ~ Nod2"™"™ mice were obtained by self-crossing of Nod2"'*

mice,
and Alb-Cre* mice were hybridized with Nod2™ " to obtain Nod2"™* ; Alb-Cre* mice, then the above two geno-
types mice were crossed to obtain liver conditional knockout mice of Nod2 gene ( Nod2""™;Alb-Cre* ) and nega-
tive control mice in the same litter ( Nod2"™"*). The genomic DNA of mice toe was extracted and amplified by pol-
ymerase chain reaction (PCR). The genotypes of offspring were identified by agar-gel electrophoresis and the livers
of mice were extracted. Real-time fluorescence quantitative PCR (RT-qPCR) and Western blot were used to verify
the knockout efficiency of Nod2 gene in the liver. Both experimental group and control group mice were infected
with K. pneumoniae ,and the survival rate and pathological changes of livers were observed at different time points,
and mRNA expression levels of Tumor necrosis factor « ( TNF-a) , interleukin 18 (IL-1B) and C-X-C motif che-
mokine ligand 1 (CXCLL) in the livers of experimental group and control group were detected by RT-qPCR 24h
post K. pneumoniae infections. Results The expression of NOD2 mRNA in the liver of Nod2"" ; Alb-Cre* mice
decreased ,and the Western blot results showed that the expression of NOD2 protein decreased. Compared with the
control group,the survival rate of mice infected with K. pneumoniae in the experimental group decreased ( median
survival time =60. 5 h,P =0. 046 9) and the liver tissue showed more serious pathological damage , furthermore the
mRNA expression levels of TNF-a,IL-18 and CXCL1 in the livers of experimental group were lower than those of
the control group,and the difference was statistically significant( P <0. 05). Conclusion NOD2 plays a protective
role in the process of liver abscess induced by K. pneumoniae infections.

Key words Klebsiella pneumoniae liver abscess; Nod2 gene ;inflammatory response ; protective role



