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Inhibition of autophagy of macrophages by secreted protein Pecl of Pseudomonas aeruginosa and its
effect on clearance of Pseudomonas aeruginosa Zhang Changwen, Lin Shaoging, Lv Minjie, Jin Xiao,
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Hospital of Nanjing Medical University 210011, China
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[ Abstract] Objective To investigate the effect of secreted protein Pecl of Pseudomonas aeruginosa on
the clearance of Pseudomonas aeruginosa by inhibiting the autophagy of mouse alveolar macrophages (MH-S).
Methods Pecl, inactivated bacteria of PAO1, inactivated bacteria of PAO1 + Pecl, viable bacteria of PAOI, Pecl
protein knockout viable bacteria of PA (PAO1APecl) and mouse alveolar macrophages (MH-S) were co-cultured
in vitro. The mRNA expression level of autophagy marker microtubule-associated protein light chain 3 (LC3)
was detected by quantitative reverse transcription polymerase chain reaction (QRT-PCR). The levels of autophagy
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marker LC3 protein was detected by Western blot. The formation of autophagosomes in MH-S cells was observed
by transmission electron microscopy. The count of MH-S intracellular viable bacteria was detected by microbial
fluorescence in situ hybridization (FISH) combined with confocal laser scanning microscope and the intracellular
bacterial load was evaluated by colony-forming units (CFU) assay, and the intracellular bactericidal efficiency of
MH-S cells was calculated. The mRNA and protein expression levels of LC3, the number of autophagosomes in
MH-S cells under transmission electron microscope, and the intracellular bactericidal efficiency of MH-S cells
were normally distributed, and the comparison between groups was performed by two independent samples #-test.
Results The mRNA expression levels of autophagy marker LC3 in Pecl protein group, inactivated bacteria of
PAOL1 + Pecl protein group and viable bacteria of PAO1 group were (0.624 = 0.071), (0.614 £ 0.069) and (0.752 +
0.098), respectively, which were significantly lower than those of control group (1.071 + 0.147) (1= 2.723, P = 0.044),
inactivated bacteria of PAO1 group (1.098 + 0.144) (¢ =2.950, P = 0.028) and Pecl protein knockout viable bacteria
group (1.214 £ 0.229) (= 2.816, P = 0.037), with significant differences. The LC3-II /LC3- [ ratios of Pecl protein
group, inactivated bacteria of PAO1 + Pecl protein group and live bacteria of PAO1 group were (0.396 + 0.063),
(0.384 £ 0.070) and (0.771 £ 0.080), respectively, which were significantly lower than those of the control group
(1.000 + 0.043) (¢ = 8.130, P < 0.001), inactivated bacteria of PAO1 group (0.947 + 0.055) (¢ = 7.573, P < 0.001)
and Pec1 protein knockout viable bacteria group (1.080 + 0.185) (£ = 4.166, P = 0.002), with significant differences.
The number of autophagosomes in Pecl protein group, inactivated bacteria of PAO1 +Pecl protein group and
live bacteria of PAO1 group were (1.330 + 0.577), (1.670 + 0.577) and (1.330 + 0.577), respectively, which were
significantly lower than those of control group (4.330 £ 0.577) (¢ = 5.692, P < 0.001), inactivated bacteria of PAO1
group (4.670 £ 0.577) (t=5.692, P < 0.001) and Pec1 protein knockout viable group (4.000 + 1.000) (= 5.060, P <
0.001), with significant differences. The intracellular viability of MH-S cells was detected by bacterial probe FISH
combined with confocal laser scanning microscope. The intracellular bactericidal efficiency of MH-S cells against
PAO1 and PAO1APec] were calculated (39.3 + 3.4)% and (82.2 + 1.3)%, with significant difference (¢ = 4.908, P =
0.005). By the colony-forming units (CFU) assay, the intracellular bactericidal efficiency of MH-S cells against PAO1 and
PAO1APec] was calculated as (18.4 £ 4.1)% and (42.2 + 1.4)%, respectively, with significant difference (# = 8.576, P <
0.001). Conclusion Pecl may inhibit the clearance of Pseudomonas aeruginosa by inhibiting autophagy in MH-S cells.
[Key words] Pseudomonas aeruginosa; Pecl; Alveolar macrophage; Autophagy
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YiEgEbRiC L EPiHlgG (H+ L) (CSTAH, %
ED 5 BERA-AHERRET (bt EaN AR A
BRARD 5 #M AR ERMEARFIRAFD .
= ik
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EDTA) VA4, SAEe T WAt Mo AZ A . 4 i 8]
B K, IIANSERRTFREELILHL, 205 min,
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reverse transcription polymerase chain reaction,
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PR BIRRBEAEE (%) = (1h—2h) %
JEEREE/1 hdGEERE x 100%.

7. %5 H4% (transmission electron microscopy,
TEM) WMEHWENME: 2 b )7200R3, 12 h)g
WCEELHM, 4 CAAF 3% M E2 h, 2%


file:///E:/%e6%8e%92/2022%e6%84%9f%e6%9f%93/2022-6Q/2022-6%e6%9c%9f%e5%ae%9a%e7%a8%bf%e6%8e%92%e7%89%88-0207/javascript:;
https://www.ribolia.com/
http://www.keygentec.com.cn/index.html
http://www.keygentec.com.cn/index.html

rh A0 RN A RS 2% 75 (HL TiR) 20224E12 5 451635 %568 Chin J Exp Clin Infect Dis (Electronic Edition), December 2022, Vol.16, No.6 e 373 .

WIRELEE2h, BiK. GHSRE, FF@EEDF
WA R BORE SR DI RR 70 nmERE 9P s TE T
P& IR E, BERRAN-FT R RN Y, TEM R
W52 ZHMH-SHH L B W/ MA R E

8. WL 1 Wat I 50 751 6 MH-S 41 i Jfg P 7% B A0
FIS2m: BN (4 pumol/L) S5MH-SHffLEs
76 hJ5, FPAO1LIMOI = 10 : 1/EIMH-SZH i,
I [F] I PAO T LAAH 7] /26 G 5 KU G To AT A A0 2 £
MH-S#Hf, THEMAHMARERE, TS,

=. it

J% FHSPSS 22.0 52 GraphPad Prism 84 i1 % {4 %t
HHRHATEaT, FETORILC3H mRNA K &
HRIEKF . IEST BT MH-SHI M B W /M 1 £
. MH-SAHEM AR BFE AR R RS, Plxts
For, AR HLECR HMSIFEAR 4GSR, AP < 0.05
NERBGI R L.

#& R

— . Pecl 25 (I MH-S4H M ¥y B VAR iC 4
LC3 )5 [ SmRNA & /K

#PeclfE . PAOLKWEH . PAOL Ky
+ PeclZH H . PAOIJE R . Pecl & H i B #
(PAO1Apecl) 4% 5MH-SAH L% (MOI K
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