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SE R A (SPR) 64 S IFBEAT ISR . (E 8 & 10 JHUSIS, 425 5 i b
Yy, 34T 30c 697 . WL AnnexinV [ P1ET RGN T 40 . it
YT EE 5 EZEAG IR T AR OC B s 1 L JE T RT-gPCR G IL-1mRNA 1 1L-6
mMRNA %it. % H9 4015 500um 3oc HSL 8% 3-0x0-C8HSL ¥ 3-0x0-C10 HSL
B H 5 B 10min, A I HR S S B R E I 3oc i S MRS S 1E EIR AN SR
B 3oc WSEEMIE N, T AR MIFEK (P<0.05). SxtHE4IMHEL, 3oc A
CD4 T 4 g+ caspase-3 1 caspase-9 &5 17 14 F#1IX, Cld caspase-3 Al Cld caspase-9
FAVEPER N (P<0.05), 3oc ¥ Fl caspase-3 Al caspase-9 ik 7iMl5%, 3oc
£ F Cld caspase-3 Al Cld caspase-9 FRik IEFHC. BE 3oc IR E 134N, caspase-3
Fl caspase-3 55 [ 1% P [£ 1%, Cld caspase-3 £ Cld caspase-9 £ [ 3 444 11 (P<0.05 ).
3t REHA L, 3oc ALFRAY IL-1 F1 1L-6 mRNA RKIAH I, BE4 3oc W I,
IL-1 #1 IL-6 MRNA KA (P<0.05). lasl GRPEA lasR B P82 5 5040 M A
/b (P<0.05). 2K E A8 ARG /)N B FR) il 18 312 ) 32 7 1] 457 {1 B0 B B 181 9% T 1
FAT I (P<0.05) . 851 SR f i 1 8 H 3oc JHid BL#Ef & 76 32 B 5K TNFR1
155 RMEFRTTE
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host lymphocyte death through lysis of cell surface lipid domains
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[Abstract] Objective: To explore the mechanism of host lymphocyte death
induced by colony-induced metabolites of Pseudomonas aeruginosa dissolved in lipid
domain on cell surface. Methods: C57BL / 6 wild-type mice were raised under
specific pathogen free (SPF) conditions. At the age of 8 to 10 weeks, Pseudomonas
aeruginosa was infected and treated with 3oc. Apoptosis of T cells was detected by
annexin V / Pl method. The activity of apoptosis related proteins was detected by
immunocoprecipitation and Western blotting. The expression of IL-1 mRNA and IL-6
MRNA was detected by RT-qPCR. H9 cells were incubated with 500 u m 3oc HSL or
3-0x0-c8hsl or 3-0xo0-c10 HSL for 5 or 10 min, and the host lymphocytes were
induced to dissolve by 3 OC. Results: With the increase of 3oc concentration, the
living T cells decreased (P<0.05). Compared with the control group, the activity of
Caspase-3 and caspase-9 in CD4 T cells treated with 3oc decreased, the activity of
CLD caspase-3 and CLD caspase-9 increased (P<0.05), the concentration of 3oc was
negatively correlated with the expression of Caspase-3 and caspase-9, and the
concentration of 3oc was positively correlated with the expression of CLD caspase-3
and CLD caspase-9. With the increase of 3oc concentration, caspase-3 and caspase-3
protein activity decreased, CLD caspase-3 and CLD caspase-9 protein activity
increased (P < 0.05). Compared with the control group, the expression of IL-1 and
IL-6 mRNA in 3oc treatment increased. With the increase of 3oc concentration, the
expression of IL-1 and IL-6 mRNA increased (P<0.05). Both Lasi and lasr defects
resulted in the decrease of cell number (P<0.05). Lung extracts from mice infected
with the mutant showed a decrease in colony forming units of Pseudomonas
aeruginosa (P<0.05). Conclusion: Pseudomonas aeruginosa uses 3oc to de-immunize

by directly triggering the host's own TNFR1 signal.

[ Keywords] Pseudomonas aeruginosa; quorum sensing; metabolites; lipid

domains; lymphocytes
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% Sumol/L HIHREE T, FEAIAZXT T ki, w8 b ik 40 AT g 4 B e U8 15 7%
MR B R, X R R SR A AR A 2 DA S IR TR A FH AL RSB
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1.1.1 SEH/NE

F C57BL / 6 B AERUN RIAFRAE TR i AR (SPF) 254 R IFEAT 197 o
£ 8 & 10 A EeI, HZREC M R IR, HET 3oc VRIT . IS 2, KRR
FTC T, FEAR S R i B AT = R B B AKARE 3oc ¥R97, TIAE S — 4,
30c AIT — ELRFEERISCIR S R . YRR SRR A UL BT 0 MUERE /D RAF R 2 3oc
TRIT BN A

1.1.2 EREAB TR S 0] BR

Py SER ARy 2 sh W) R4 MV 25 B3 2 e A 7 58 R 2EAT S JFARYE S 3h
P BN i P AT S 06



1.2 Fik
1.2.1 SR HE E R

MDR 8 255 5 Ff T8 43 128 Wk B 4 2 EH — 42 122 58 A il ¢ 56 38 FO IR R T A e 55 77
T B o LB IR YL 2 BT, i SR PR B 7E 37°C A B SR H 1 cetrimid B fiE (Oxoid)
FAK 24 h.

1.2.2 F AnnexinV / P1 J& TR MR M 40 o ) T

F HSL J34n sl Aot kAT Ab 2 . 6 /N e, USRI 7R =i AR
PRETH V-FITC A1 PI 4uft 15 Jp b, i i QA AR & P TR . fEAR 2R
PRI TR, M C57BL/ 6 /N4 B A REM A, RS WT, Bt
/b lasl Bk /D lasR 4R 2R S B 15 -0 ) B3 — 20§ 6h. 7EW] S B
BN O A s E

1.2.3 REFYTME L RN

T RIZEVIE, B 4pg LFEHUNRPUAELS 100pl FHE A/ G HEHEAERT
E 2 /NS B HSL A4 (22 F 300 J3) BUARTIRST . AR 4H M IF
FH A2 v e 2R 25 v (50mmol/L HEPES, pH 7., 150mmol/L NaCl, 1%NP-,
Immol/L EDTA, 1mmol/L %% F BRIt %, 1mmol/L NaF, 1mmol/L NaVO3 Al
RIS NE SR . A RERAE 4°C R IMABUE-BR IR &P 3 /)
o @R RS0 (1,000g, 5min) WERERT, FFH REiTie 2z vl (RN
300mmol/L NaCD BE¥ UK. i fa—xkel)a, ¥HUtiEyH 70u2x SDS EifE42
TRCRIFE IR & W 5 0%k, ¥t Caspase-3 F1#4udi Caspase-9 Hifk (D35G2) ¥
M Caspase-3 1 Caspase-9. FJ HSL 4b¥E THP-1 4iiffly (4F=F+ 300 /i) AN
HHHAT AP 0T 2SR E , H HSL RSB C57BL / 6 /)N BB R
THP-1 410 7> 25 1) CD4A + T 4Hfd, WetEgif, FH7E % T FH 10mmol/L DTSSP %8
55 30 704t , 31 M Tris-HCI1 ¥ K (pH 7.5)15 434 . 5K E Bytotime Biotechnology
) RIPA ZE (50mmol/L Tris (pH 7.4), 150mmol/L NaCl, 1% Triton X-100.
1% i HERS, 0.1%SDS, 1mmol/L EDTA, 1mmol/L #<H 3%, 1mmol/L
NaF, 1mmol/L NaVO3 fli& H kI FIR G H59REE SDS EAEG MR



Ho WHTATR S B, MMS 2, ¥ THP-1 4fafE MN Z2wi (25mmol/L 2-

(Nmorpholino) Zf#ER A1 150mmol/L NaCl, pH 6.5) ] 1ml 1% Triton X-100
H UK B AR 20 3 b K 4H Mo 2L P AR R dounce ) AR 219 (10 ¥KD, {E
4°C T A 500g B0 7 408 KA R 38 S 1E 7,000g T B0 12min, 7E 100,000g
T 4CHEL 50 7rfl . FON DIG 708 K PTAREM S 3X SDS R G
AW 5 e, RJEBATE B ENZE .

1.2.4 HEFEE PCR (RT-gPCR)

fH miRVana miRNA 75 B0 & M 3R HUE RNA, JEEH TRIzol 7]
5 RNA. i ] miScript #5456 (Qiagen) 7ELLF M4k FHEAT RT X
N: fE 42°CHEHE 60 7%k, £ 85CHFE 5 %h. {4 SYBR green | Master Mix
WAl (R4 SRR CHRBHE AR AR {FH 7300 Real-Time PCR System

(LAY RG AT FELLNT AT FFEAT LR PCR: AMETE 95°C FHp4k 3
530 45 A PCR JA 1] (95°CHR4E 15 £, 60°CHFLE 20 #6). fiiH 2-44Ca 77 %4
5E IL-1 A1 IL-6 (IAEXTERIE, B-actin FHH/E mRNA [P R . H T &S 51907
FIR: (R D

# 1RT-PCR B|¥155

Table 1 RT-PCR primer sequence

Gene Upstream primer Downstream primer
IL-1 CCCGTAGCATAGACCACTGATA GCTGCGCTCCTCTAAGAAGGG
IL-6 GCTATATAGCCGCGTTATATAAA AGCTCGTAGATAACCCCGGTA
B-actin CGTCGTAGAGTCGCGCTAAAA AATATTAGCGCGTACTCTCTAGA
1.3 it

FT A Gi it M 48 ) SPSS 17.0 244 A1 Graph Pad Prism #E47 o X B4 5286 %5 /b
GV ey Qs EoR & xS [ = T e e IR N I 2 el L1 O S o (= R
ik oy K56 5K Fisher FERAAL I T Fix SRIE ARG R E 24 & . i A Kaplan-Meier
TNER AR I E, FEE kR i AT R . P<0.05 N E ARSI &
Mo



2 &R
2.1 3oc #58 1E PR 40 B vE

B FH AnnexinV /P TRSIIEATI T 40MH T2, 4550 8oR, 7E 10, 20
50umol/L (VR N, 3oc fieidt T 4HMAET . B 3oc WL HIHE AN, T 4HMuis 40 AL
B (P<0.05). (1, £ 2)

Control group 20pmol/L 3oc group 50umol/L 3o0c group

10pmol/L 3oc group

& 1 AnnexinV / P1 Y& -1

Figure 1 Annexin V / Pl apoptosis detection

R 2 3oc it T 4AMIELL (x29)

Fig. 2 Annexin V / Pl apoptosis detection table 2 3oc inhibits T cell activation (xs)

Groups Living cell (%)
Control group 82.3740.15
10umol/L 3oc group 55.1840.26
20umol/L 3oc group 31.15+2.78
50umol/L 3o0c group 15.8740.13
F 13.986
P 0.012

2.2 WTHRE QSR

i 4% Sz 06y 4H /N B caspase-3 1 caspase-9 & FVEPE, HXTHR4IAHEL, 3oc
LbFEfK) CD4 T 4H i caspase-3 A caspase-9 2K 13 4 F#1, Cld caspase-3 Al Cld
caspase-9 & [ ¥ 1434 i1 (P<0.05), 3oc Kk & Al caspase-3 Fl1 caspase-9 1A i AH K,



30c WA Cld caspase-3 1 Cld caspase-9 #iA1EAHK. B 3oc W K890,
caspase-3 F1 caspase-3 & 175 14 F#{%, Cld caspase-3 fil Cld caspase-9 & [ 15141
fn (P<0.05). (K2, %&3)

Control group 10pmol/L 20pmol/L 50pumol/L

3oc group 3oc aroup 3oc group

B 2 SR BRI AR E A

Figure 2 Detection of apoptosis related proteins by Western blot

®3 BETHREEFERREN (x29)

Table 3 Detection of apoptosis related protein activity (x3s)

Groups caspase-3 caspase-9 Cld caspase-3 Cld caspase-9
Control group 1.1340.12 3.3740.31 0.2840.06 0.05#.01
10umol/L 3oc group 0.7840.13 2.5840.15 0.5440.13 0.274.11
20pmol/L 3oc group 0.4749.06 1.7440.13 1.2740.18 0.6840.19
50umol/L 30c group 0.15#0.03 1.0540.12 2.1540.19 1.3940.16
F 12.342 25.187 13.946 14.128

P 0.013 0.017 0.018 0.012




2.3 FAEH TR

it RT-qPCR &l #E A7 (IL-1 F1 IL-6) mRNA ik, SxiE4HMEL,
3oc ALFE A IL-1 AT 1L-6 mRNA KA In, B2 3oc ¥ I35 A, 1IL-1 A1 IL-6 mRNA
FiEREA (P<0.05), (£ 4)

FAIL-1F11L-6 MRNA BEE (x45)

Table 4 Expression of IL-1 and IL-6 MRNA  (xs)

Groups IL-1 IL-6
Control group 1.1440.13 0.4740.13
10pmol/L 3oc group 2.7540.16 1.2640.23
20pmol/L 3oc group 3.2740.28 1.8940.16
50umol/L 3oc group 3.8740.32 2.274.32
F 13.635 12.873
P 0.013 0.012

2.4 1EH 7R R &3+ 1 3oc

LA A O PG, 5 O I P AT A8 R i 1 DX 8. fR T oc AULT A 5 T A RER
ZAMES, FATAEHE HSL R EREERBE . ¥ HO 400 (FH T8k 54t
MIFET:BF4) 5 500umol/L 3oc HSL 5%, 3-ox0-C8HSL &Y 3-0x0-C10 HSL ¥ & 5
8¢ 10min. Mg, FEARAFERJT XIEEM 58S 3oc HSL B¢ 3-0x0-C8 HY
3-0x0-C10 HSL ( bBiEK, ZHAVEAED . ERURE 7 i R I 1 IBA E3E i
3oc F1 3-0x0-C10 & & 5 5. AUiA i 3-ox0-C8 HSL & & 7 (P<0.05). (£ 5)

RS FEAFRERSEEAH 3oc (x2s, n=6)

Table 5 3oc in the ordered lipid domain  (x3s, n=6)

Groups 3oc 3-0x0-C8 HSL 3-0x0-C10 HSL
Supernatant 48.6243.91 38.7543.18 36.2142.56
Cytosol 5.2540.14 40.1242.87 12.33H.72
Cell membrane 46.1343.26 21.13+2.26 51.4643.82

F 12.287 13.254 11.175



P 0.016 0.027 0.018

2.5 FSREMEIEN 3oc PG EA MKW E T

T 20 B BRI , HSL AR R . FRATTAR T FL R ) S AT
L3 35S [ 305 500 A T 0 e g2 0 B AR R B AR AR . FRATTA wiT
(PAOL), lasl BFEAL (AlasD) Al lasR GREEH (AlasR) 4445 B i B B 72 90 )
IEWREFE T CBTBL/ 6 /NER IR ER A, lasl BPEFT lasR BB ER S T B Mo £k
D> (P<0.05), HAEMTWIRED 3oc. (B3, % 6)

Lasr defect type Lasi defect type PAO1

Bl 3 HE 4RffIgvt

Figure 3 HE cell staining

6 ZM lasl BREGAT lasR SRPE SE A M ERD (x35)

Table 6 Lasi and lasr defects of cells lead to the decrease of cell number (x#s)

Groups Number of cells (%)
PAO1 8.5640.13
Lasi defect type 25.33+2.18
Lasr defect type 27.2642.47
F 9.456
P 0.011

RN T PUESEEE R, BAESE N H WT PAO, Alasl Fl AlasR ZRAZ/ATE
T C57BL/ 6 /N o R E ZRAR AR B /N BR A i 350 B B A0 S5 7~ A A o B B T
e AT Z> (P<0.05). (R 7)



7 3oc Mk T HHELL (x3s)

Table 7 Inhibition of T cell activation by 3oc (xs)

Groups Colony formation
PAO1 5.2340.34
Lasi defect type 2.8240.21
Lasr defect type 2.9430.26
F 11.373
P 0.014

3 Wi

AT Tolllike 3Z4KF1 NOD FESZAR AL Gt 56 RIBNALH], T 1 LR
THEAFP HSL F 5 SR i, #EF X-box 456 HEE 1Y
PN T I IS SO D R PR R B BRI D) 7R S — RS R, @1 3oc MR
KA PPAR-B/S T PPAR-y MG SiE e, J5 & 37 bR AN i) 280 R RS, 7
AR, AR T — AL T B G A BAE R RO . AT, XA
S B AU P AR B T BT, T2 MO T W FLA I A R T,
HH U T RS O i R A R R 2 R

B 3oc i SR REMMIE TN E . ERZHIEN T, S TNF-o A5
fiu e Py P T v 0L FEARCHR A T, AT TUEHE R BIE pmol/L 3oc RILAKAE
MMISET:. EMRA, R 3oc IR FETE RSB AT RBIR i, B AE IR Ik 2
BE pmol/L, HEW BERMA HbREE, FRZAERZ BN N IAF AR A
Rt JL umol/L. X4 Bl 2 (PON2) J&—FhHrdi HSL P EEIA 1) PI e, 78t ak
2 2B TR o R T IR 3 FAAIG Boc FIAZ YR T4 FHITY, A FRAVIHE /N BRASE 2R b T Sz
(F1, A P bR 5| 281 S A7 P AR EEL 400 i T i % 8 T LK 22 50l PAC I 2 12 1 11
30C 7K - o 1E AT S BB T 5 Las 1 R R4 BN 1T 1 5 25 20 600 A4 1 ik [ 1281,
AT RR I, 1E SN R i A b, 3oc AULF- 2R HEEE, AT LU
FARE T EHARESLN, BOLATREA AR, EHARE AT, HAd AR R
PRI AT B 2 3 BUA 2% AP o T 1 11 S ek

5 AL S A% 2 P R R 1) SR B O R DL 1 52 ) 2B IR R SR BT SO



FohReltdl, JERIL T A5G IISREAEE bR, (ELGH B S A A I [ A
REBAZERE . £ &SI L, IF5 AR 2 BB &, hasiam
SERISIY LT A RERES, 52 B BE R IR B0 5 1) o 4 T B2 1 £ R 200,
207 X E E 2R AR R AR 5 A5 R B P & R R
XS Ji J5T 45 R AR R R AR o DI 5 A R FEE R AT 5 E L R /AN o R g i
R UL ] P T2 S PR B o 10 57 5 TR FH IR 07 TR R 7K 2, A MEAE R N I B
Fr 5o FP Mo B . AR SRR, IR E YIRS A o B, TR E5 f vl
TR L SR R TR o BRI, B 12 AMERIIEE Y HSL & T #
AT &5 R G 2 TARRE o A AR S B 21 3 AR B M5, T
FEHIMAEVIBEE AT . N- B-AART el 5D 22 2R A, 7 SR o
Lasl-LasR L&) H 5, il bk L4 R EI0T: . FRATVRKIZ T4 A
FLEND) TS5 5 B G 45 M R o o IR RSB IR 15244 1 R LA T
B E &K =SAE R MEATG P RE A, F13K3) caspase 3. caspase 9 /- F AT,
FEARA, SRR A PR BRRE L N- (3-8 T ek ) Sz RN le, LA T
F ISy, RS B IOAEE o A, BELIRT IR 2 1 il m] DR R BRI ik e ) ™ 2
FEPE . XU TAERR 7R 7 I AEY S AL W1E 32 Z I R A ASR T, FF o
P AR NAS 5 ok TR TR R G

SEH T, BESRN” FR IR AN T R I, RS2 AR B R e T T e
B MR AL ERMRATE R, £ E— K
“N-oxo-dodecanoyl-L-Homoserine lactone (3oc)” HISENRTERESEREN 70T HHRET
WEFCR I, 1250 T Bk 7 AEH B N AR B e R iE T b, B RS E R e &
W5 5% T FZ o AFNH S (5 5 DL AR SRR H TP AN J7 T . 3oc MULRIH TS
TR AT IETEMIA R, 3oc MBI UL AR A MR (M R, B
i) TNFR1L (S s, M HE TNFRL LA K i caspase 9 55 caspase 3 )i
W, BAGURAMIE TR R A, T 3oc G114 I JE T BY T E 32K
SR G SN LA AR b 5 AT 1R 1) Ak P 38 5

gr BRIk, SRR B A 3oc R B A G T B B TNFRL 55K
BRI IZ AR T B S 1E AN 5 e AR IR B B S e
PAFTHLAR, BIZH G HE2R 001 RS Il i A i 2 g 18] 42 1 3 B30 A0 52 440 11
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