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1.1.1 5334 Lamtor2™* /NRIE 3 H L HERR 1
HOMER, 2 H; Ly22-Cre T HRIL2 H M ER 1
HLEI HERL ()N A RHEA BR A 7], 20 ~ 30
g/6 JE#E, /N B Z R CSTBL/6T, To 45 5k 9 J Ik
( SPF 2%) , L5 3 A 7= 17 AT IR S SCXK( %) 2018-
0032, ffi FHIF AT HIE 5 SYXK( BiE) 2017 - 006; {1 H i
HtE-: LLSC20190253 . SZB i B2 46 3R JEI .
1.1.2 XA 5% FFL DNA $EPEL50 & (157
5 JLA5852) I { b 5t RARAE LR A BR 2w Taq
PCR Master Mix( 525: RR901) .TB Green Premix Ex
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(#it5: ATA0438) ¥y | H A TaKaRa A wl; Ffig b
(b= 111860) M | _E A= TAEY) TR I A FR
INAE)e BActin FLIK( 575 sc47778) W H & [ Santa
Cruz 72 /)3 iNOS FipfA ( 155 AF0199) iy [ 25 [H Af-
finity 2 7); ZHTIL 50 TG/ HAMREE R iC (1545 ZB-
2305( HLfl) ZB2301( it 1 At P A2 e A
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ytEE PCR U ( # K LightCycler 96, #i+) ,
FLN P31 1% ( Biometra Tone, 2 [E) , Western blot Hj,
KA ( BioRad, 3 [®) , & & HL Yk A% 14 1 ( Tanon
5200 Multi, |3 KRE) -
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1.2.1 PR REEE RIEEE LRI
FRAME I FE R B/ BV 3% T2 BB R R % SPF 4%
) b, = A AE 20 ~ 25 °CL R 50% ~
60% RIF 12 h YEIE, B e 87 o A 3R AR v A
RIS I /D RAE R A B IH L. # ik
B 6 ~9 JEIE) f il B 5 b — U R R B G
EAT R, B SR 4 T KR ) B BRI T4 728 5
INEE Y R R 4 ~5 d, R G IR 24 20 b, 4F
IR 19 ~21 d, FAH A JE 20 ~21 d Wi 4%,
PR BRI HEPE 4D B 8 1 5%

1.2.2 PRERATFRAEZEILE NIEGEEE
S G AR B W AR AR 28, 7 2 R hR 28
HER RN 28 S SRR A H L RS A%
H A= A7 B AR E i E A7 PR A0 5% 76 T 100 4
o Xl BRI 2S5 AR HA S TS R IR ZE A TN
E%o

1.2.3 PRARBEE REE3~4 H5ER
A3 B IUNEUBIBE 0.3 ~0.5 em & JCES 1.5 ml EP
B IS BT R AS R IV BE AR i /N B R 4
DNA BGOSR U R IE 2 DNA , TS #E il B
-20 CHRAF. KM PCR : flox FEH L iE514: 57—
CCAAATGAACCAAAGTCCAGTCTGC3"; Rl ¥
5°-GGAACACAGTGAACAGGAACTAAGGS3";

Cre 3£[H I 8] #: 5" TGGAATGGCTGGCTACTAT-
GG3"; T8 ¥: 5" TGCAATTGATCCCACAGGCA-
37,5"-CCCAGAAATGCCAGATTACG3". Rk ZE N
25 wl, WA 95 °C 3 min,95 °C .30 5,60 °C.30
s,72 °C 30 s, 335 MFEF; 72 °C .10 min,4 °C .1 h.

Be il 2. 5% (BB HEBERS : FREX 2. 5 g BERRWE B
KT 100 ml 1 x TAE HLJK G2 il , S0 0 b s
KN 3 min, B2 HIZ) 7 min J5 A 10 wl EB &ZR Y%
BE PR R AL IS . HUS wl PCR =
Y13 wl DL 2 000 bp DNA marker Al A_F#EFLH i
FrEL ik o #r, 6K 150 V., i fE] 45 ming 285 & T 5k
JIE HL K AR A P AR IR L Yk 257« A PCR 4&aiF
HBL flox FEH . Cre 3L PCR F=4) K/h—3 1Y 2%
R PEPESS S, B Lamior2™ " Ly22Cre ™'~
1.2.4 Lamtor2 Bk R BE  fR/NRUAE
8 JEIIS , W £ Lamtor2™ = Lyz2-Cre N Lam—

tor2""" Lyz2-Cre ™'~ /NG ¥ 5 W 400 ., 5% FH qRT-
PCR J7iEM W 2H Lamtor2 mRNA 1335 Lamtor2
W5 5" ATAATGAGGGATCGCTGCTGG-
3% FEB|9: 5°-CTACGGTCTCCTTGGCATACA-37;

W= GAPDH 3t A I Jif 5| #: 5-GTCAAGGC-
CGAGAATGGGAA3"; FiEs|9: 5°-CTCGTGGTTCA-
CACCCATCA3".

1.2.5 A6 B fm e iINOS £k K-FAam
RIPA B W 42 B Lamtor2™" Lyz2-Cre ™'~ 1 Lam—
tor2""" Lyz2-Cre ™'~ /IN BRUHHT 340 155 1955 40 J 26 1, W B
30 pl FiEW S B ROR S S &R A W 10
min 5P, 4 B i) 8 LR b #EF T SDSPAGE HLTK , 15
JE 75 V<120 min; HLJK 25 5 5 85 8 1 % 2 4 B R iR
A8 HAG S K/NE PVDF JBE 1 fE 3 220 mA,

UK EFERE T ~2 h J5 H] 5% AR WiAs 2 iR B 0] 2 ho
A3 BN AL Western blot —HiRs B B 1Y B-Actin
PUiAR(1 + 5000) Lamtor2 A ( 1 = 1 000) A1 iNOS
Pri(1:1000) ,4 CHEF TR 1 x TBST 22 w1k
JE 3 YR, AR 10 ming JILA 5% BRS04 7 BE 11 1L 2
Froes il FH A —HT( 1 2 10 000) BEF 2 h,1 x

TBST 22 il BEMit 3 IR 5 127 &G R R 48 i 47140
B . W% Lamtor2 F1iNOS HYFE ARG M, #E— L H &
Lamtor2 5% 5 B9 % BTG PERCR -

1.2.6 JRMAESmien £z RFREKFK
R B A R B AR AN RO A 9 2 A A
S BREH T 45 /0N B4 s 96 5 5 &4 B A Ay S 56
2, 4y IR G fifi 98 v 7R A1 bR HE TR AR ( ATCC 43816)

(ZH7A ¢ 4L =10 = 1) 1 6 h JF W4, R
RT-qPCR 77 2 I 4 2H 441 it 73 0 19 ¢ 1 TR 5 e o
IRBE A F-( TNF) -~ 44 & (interleu kin, IL) 48
F1 Cxcll ) mRNA X} 5.

1.2.7 DR Kp midpa g NERAATRIFRET,
BNEST 1 x10° CFU B Kp( ATCC 43816) 50 wl, Wi
/N A AR

1.3 it 408 R SPSS 16. 0 BAFi#AT48 11
oA RS R 3 R, AR AR T ¢ K
XA 3, [ Logrank ( Mantel-Cox) test
ST R, P <0.05 2 RA G E L.
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AHWAER 10 H, 2 BUR AR TS iRk R R ZLR
Fr R NI E K, S LA HFLIZ 3 A A7
W10 1, Hod, Lamior2™ ™ 1 1, M. Lam-
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tor2"™ R Lyz2-Cre M 2438 J5 1 A A 7= 4
Rt 8 B, = Lamior2™ " Ly22-Cre ™'~ 3 H. Lam-
1or2" T e /INER S Lamior2™* Ly22-Cre ™'~ WP /)N
ST 1 H WA 3L 5 Ho
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PCR 43 , flox FEPIAYEE e 4N &l 1 iR
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M: Marker; 1 F14: [y22-Cre*'~;2.3.5: Ly22Cre =/~

2.3 FZEHEEBERBR/RIEE MM Lantor2
mRNA K ELEFE 355210 HSCg 41 10 2
X HRZH /)N Ui v 5 1o 40 L RINA, 396 5% 5% 25 ¢DNA,
RT-qPCR 45 % 4n & 3 it /8, Lamtor2™™" Lyz22—
Cre ™'~ /N Bl Lamtor2 mRNA By % 5 & F Lam-—
102" [yz2Cre ™'~ /N [(0. 06 0. 006) ws (1. 00
+0.003) ,P <0.01 ],

2.4 EBHKFEH Lamtor2 EERBREEFMAE
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/NER

2.5 Lamtor2 " Lyz2-Cre*' " INR B Kp B4
FRRME N TS Lamior2 SEP7E Kp J& Y h
RARBIVERT, %k REZH A0S0 55 26 43 i B 10 U, 38
I ST VA VR Kp /N R S A A, Wl /B 7 d
FRFEHK . Lamtor2" " Lyz2-Cre UNELE T d e
#F5 30% , Lamtor™"" Ly22-Cre ™'~ /INEL 7 d oL %
k1 80% ( i HE A7 [E] =89.5 h, P =0.032 6) ,2%
RAGIFE(KES) o

2.6 Kp B Lamtor2 Z 4 4E BRI /NFR A AHE
BB AE E F RIS WK E  SEH Lamior2
Lyz2-Cre ™"~ /N FUBA) i 6 15 03 200 Jd Ay Xof B, 1T Lam—
tor2"" " Lyz2-Cre ™' /N B Bl 340 155 A% 240 O 52 56
2, 5 VS Kp J5 , S50 20 20 A A 9 28 % PR -F- TNF -
a(t=17.54,P =0.0032) . ILdB(t =15.37,P =

0.004 2) Fi Cxcll(¢=37.82,P =0.000 7) A% 32
ISR T X R, R A S (K 6) o

http://www.cnki.net



* 508 -

FMBEAKFFR  Acta Universitatis Medicinalis Anhui 2021 Apr; 56(4)

ol -+
—L— Lamtor2™™ Axf.yzZ—Cre

el +f-
--Lew Lamtor? e yz2-Cre

0 50 100 150 200
W Tl (h)

Bs WMENMNBRETIFER

5 Lamior2M* [y Cre =~ [0#5: * P <0.05
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B 6 A /NRAEE AR S R EREF mRNA Ri&
5 Lamior2™M* [y Cre *' = [ #5: ** P <0.01

3 iTig

FE IR BB AR JEAE 20 14 80 4FRAQ)5 L WIAR I
DNA [m] 5 5 21 J5L B & R Sk . & 4k F K
[ F BRI — A AR ER LI B L L
SR il 94k R DR T R 1 Sy i . A k™
6, FEPR g R v REXT /N BRAG A= B D REAT R (X
ST SR AT SE A LR Lamior2 3L R 5 I8 52
M /NER A A= T RE 1. M Cre-flox 20 ilf 5 45 i B
/NEUH Lamior2 FEIA il i BEH RN HE PR S8 0 L Ty
Y& 2l A F 40 B ( Lamtor2™ " Lyz2Cre ™' ) ; %5l
FACH R4l A7 1T HPESC IR A, B A AR AR X REA

295 JEARARE A MU IR, 15 55 200 i 4 7 W A )
[ 2 7 25 1) S R 3R 1 Lamuor2 8745 B A
R - VR BHAR 22 40, 30 B W4 MAPK i) ERK {5
L 4, i — 0% NADPH 75 W Ak i 0 2 285, f
BUERIRAS e PR R . BBk S50 NAD-
PH 7RIV AL I S T 78— S AL A A i INOS) (175

A, TR ROS Ko NO fy 7 A=, B A1 4 e 2% 4 i
JELAA B I R AR BB A o FEFR M I R D
AR T ) VR T A 5 20 B A1 32 AR X AR B A S O
AL R W PR A, 5 2 55 PN AR 2 43 Rl 5 T s A A W
R e S IR A R IEMEY Y . S L,
Lamtor2 R AR Wi AR 5 95 B A 1) il 5 el R b 2 2
B o Lamior2 Fe PR BB R £ 051 A A
( Rab7) FEAWiE/ N L (0 0 A R Rk 10 280 9, fif
TREWEIR — PR S 51 10 7 B IR I B 1R 18, R
IR PR XI5 A R, SR DR A 9 /DN B
XF Kp B HKHTRE J1 08055 , i FEF 5. INOS (13
iKW 5 Lamior2 J A1 i B 1717 % AIK, Ui B MAPK-
ERK 15 5 18 A8 WAV 32 8] T 5200, 1 Lamtor2 K&
IR 5 B R4 0 7 1 iNOS 1 8 45 /E i, vl et 2 1
FHEPT Kp B IHLH 2 — . HAh, &G Kp (1 Lam—
tor2 ZEA IR /0N BT V6L 0 240 i rh 4 5 I TNF-
o~ ILAB FI Cxell () mRNA #H X% 2% 35 2 2 A%, i
AT WL, Lameor2 423 T Kp 854 B 5200 i 04 A% 78 2ok
o IZMFTERLIIRIEERY Lamior2 554 56 PR /N B
w] UM S BEF5E Lamtor2 J& RITEfE 3oL i) S %
BURIZEE T LAl

(1] Chang L, Bastian I, Warner M. Survey of klebsiella pneumoniae
bacteremia in two south Australian hospitals and detection of hy-
permucoviscous phenotype and magA /rmpA genotypes in klebsiella
pneumoniae isolates [J]. Infection, 2013, 41(2) :559 - 63.

[2]  Pomakova D K, Hsiao C B, Beanan ] M, et al. Clinical and phe-
notypic differences between classic and hypervirulent klebsiella
pneumonia: an emerging and under-recognized pathogenic variant
[J]. Eur J Clin Microbiol Infect Dis, 2012, 31(6) : 981 -9.

[3] Decré D, Charlotte V, Aurélie E, et al. Emerging severe and fatal
infections due to klebsiella pneumoniae in two university hospitals
in France [J]. J Clin Microbiol, 2011,49( 8) : 3012 —4.

[4] Siu LK, Fung C P, Chang F Y, et al. Molecular typing and viru—
lence analysis of serotype K1 klebsiella pneumoniae strains isolated
from liver abscess patients and stool samples from noninfectious
subjects in Hong Kong, Singapore, and Taiwan [J]. J Clin Micro—
biol, 2011, 49( 11) : 3761 -5.

(5] SRENE,E WL#E R A MRS AR ST B i )
K534 K 55 CRISPR-CAS RGAHCHERTSE V], LRBERIKAE
2F48,2020,55( 3) : 427 - 31.

[6] Bohn G, Allroth A ,Brandes G, et al. A novel human primary im—
munodeficiency syndrome caused by deficiency of the endosomal
adaptor protein p14 [J]. Nat Med, 2007, 13( 1) :38 —45.

(7] Fesii Ak 0,56, 46 p53 BEFR /I B 1) 3% 00 K



FMBEAKFFR  Acta Universitatis Medicinalis Anhui 2021 Apr; 56(4) * 509 -

weE (1], SeEeshiRle:,2012,29( 1) : 22 -4, pathway to late endosomes [J]. EMBO J, 2009, 8( 5) : 477 - 89.
(8] WY, A FEHFGHEABUR R H (1], E2y74 [12] Sarantis H, Grinstein S. Subversion of phagocytosis for pathogen
%2435 ,2007 ,4( 1) : 86 —90. survival [J]. Cell Host Microbe, 2012,12( 4) : 419 -31.
(0] ®W%ze.x1 .5k W, 5. 4i4: 2 D ZIREER BN R [13] Vieira O V, Botelho R J, Grinstein S. Phagosome maturation: ag—
ZHyEy 5% (1], hESIREYISR,2018,26( 6) : 766 — ing gracefully [J]. Biochem J, 2002, 366( Pt 3) : 689 —704.
72. [14] Fairm G D, Grinstein S. How nascent phagosomes mature to be—
[10] Murray P J, Wynn T A. Protective and pathogenic functions of come phagolysosomes [J]. Trends Immunol, 2012, 33(8) : 397 —
macrophage subsets [J]. Nat Rev Immunol, 2011,11( 11) : 723 - 405.
37. [15] Taub N, Nairz M, Hilber D, et al. The late endosomal adaptor
[11] Nada S, Hondo A, Kasai A, et al. The novel lipid raft adaptor pl4 is a macrophage host-defense factor against salmonella infec—
pl8 controls endosome dynamics by anchoring the MEK-ERK tion [J]. J Cell Sci, 2012, 125( Pt 11) : 2698 —708.

Study on susceptibility of macrophage Lamtor2 knockout

mice to Klebsiella pneumoniae
Su Cong', Wu Ting’, Xu Fangming’, et al
('Dept of Infectious Diseases, The Chaohu Affiliated Hospital of Anhui Medical University, Chaohu 238000;
*Dept of Infectious Diseases, The First Affiliated Hospital of Anhui Medical University, Hefei 230022)

Abstract Objective To study the biological function of Lamtor2 gene and its mechanism in the process of Lam—
tor2 infection, the model of Lamior2 macrophage conditioned knockout mice infected with KP was established.

Methods  Lamtor2™”" mice were introduced for self-erossing, and Lyz2-Cre mice were hybridized with Lam—
102" 1o obtain offspring mice with Lamtor2" " Lyz22-Cre ™'~ and Lamtor2™'* Lyz22-Cre*'~. The two genotypes
were hybridized to obtain control mice ( Lamtor2""* Lyz2-Cre =’ ) and lamtor2 conditional knockout mice ( Lam—
10r2""* Ly22-Cre "' 7). The toe genomic DNA of mice was extracted and amplified by polymerase chain reaction
( PCR) . The genotypes of offspring mice were identified by agar—gel electrophoresis and alveolar macrophages were
extracted. The Lamtor2 gene knockout effect was verified by RT-qPCR and Western blot. Mice were infected with
Kp and their survival conditions were observed. The expression levels of TNF -o, IL4 3 and Cxcll after Kp infec—
tion with alveolar macrophages were detected by qRT-PCR in vitro, and the comparison between the two groups was
performed by ¢ test. Western blot was used to verify the expression level of iINOS. Results Lamior2 conditional
gene knockout mouse model was successfully established with viable and fertile offspring. Compared with control
mice, experimental mice had lower survival rate after Kp infection. The levels of TNF-a (¢ =17.54, 0.44 =

0.050,P =0.003 2) , [IL4B(t=15.37, 0.35+0.043, P=0.004 2) , and Cxcll(¢t=37.82,0.23 £0.043,P =

0.000 7) from Lamtor2™”"* Lyz22-Cre "'~ mouse alveolar macrophages reduced, and the iNOS expression de-
creased. Conclusion Lamtor2 knockout mice are constructed, and the survival rate of mice and iNOS expression
of alveolar macrophges decreases after infected with Kp.

Key words Lamtor2; conditional gene knockout; breeding; Klebsiella pneumoniae



