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Table 1  Strains, plasids and primers used in this study
Strains Relevant characteristics Source
PAOI PAO1; wild-type P. aeruginosa ATCC 15692 This Lab
PAOSS PAO.] las( : ;Gm;' PAO1 with Gm 12
cartridge inserted in las/

PAOS6 ?AOI lais'R ::Gm; PAOL with Gm cartridge 12
inserted in lasR

PAOS7 PAOI 'lasRI ::Gm; PAOL with Gm cartridge 1
replacing lasR and lasl

PAO210  PAOIL with A(rhil) : :Gm-GFP-FRT 13

1.2 S59R3E. LB SR MM
L13 5¥.%2 HABRGHGS Y. K
NCBI 145 5 5 i B9 b R e 8 i3 19, ih b i 2
T TR RS A
£2 WHEEEPCRIHY
Table 2 The primer used in real-time PCR

Primers Sequence (5'—3")

PhaCl up CAGCGGTCACATCCAGAGC
PhaCl down CCAGTGCAACCACCACGAGT
16S up CTGGTGGCTACTGCGATCAA
16S down GCTTTCAACGGCACTTCCTCT

L1.4  F 200 500 U ifs Bl H TaKaRa, 3-52 2
O\ 2 ( 3-hydroxyhexanoate 3HH ) | 3-3% 3t 3= fig ( 3-
hydroxyoctanoic acid 3HO ). 3-¥ H 2% g ( 3-
hydroxydecanoic acid 3HD ) | 3-3% + — fk & ( 3-
hydroxydodecanoate 3HDD) | fi] &7 % &= . N-T Bt 5 £
R N lE ( N-butyryl-L-homoserinelactone C4-HSL) |
3 ok Bt R o2 & RN BE (N-(3-
oxododecanoyl) -1-homoserine lactone 30C12-HSL) iy
FI Sigma 23 w) , HoAl Ak 27328050 12 2 4 B 4k
1.2 SHEEE&EN PHA

AR TE 10% Hf i 3 M0 T MM B 5k vh , 37°C
9% 48h,9000 x g B0 10 min, &K T4, FR %
T3 -5 mg, AT A 2 mL ERALW AN 2 mL (05,
100°C HEAF R R 4 ho WA RIS A 1 mL 78
WK, S IRz R A, WO 05 AH 2R AT A (35 23 #r
PHA & (35002 BT A7 PHA SR 53 331 o 20 s T
(7 43 L 22 f, RS (3HH (3HO (3HD 3HDD) ,
HARM 3 T3 vk DL SCmk [ 16 ] v B 2 3 98 72k
FHV 3 AEE B A SR Jd@ad DPS 4k
PR AT 8, P <0. 05 #52 WAE ST E R X
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1.4 Real-time PCR % #f phaCl ERFE R RIE

BRI 10% 5 Fp B T MM B 35 B, 37°C
B g% 48 h, Wi TRNzol ¥ # HU & RNA, #E 4T RT-
PCR i, WK % :4 pL 5 x PrimeScript'" Buffer
(for Real Time),1 pL PrimeScriptTM RT Enzyme Mix
I,1 L Oligo dT Primer (50 wM),1 pL Random 6
mers (100 uM),500 ng RNA ££ /5, /| RNase Free
dH,0 #pE 10 wL, ¥R 54 :37°C ,15 min;
85°%C ,5 sec, wIGEHR PCR fifbﬁi,%:lo pL SYBR
Premix Ex TaqTM , PCR Forward Primer 0.4 pL, PCR
Reverse Primer 0.4 pL,0.4 pL ROX Reference Dye
I, DNA B85 1000 ng, 76 8 4 K 6 % 20 L. 5%
IR B R A5 :959C ,5 5;60°C ,31 s 240 AMER
SR 95 CAEME 10 s,
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Fig. 1 Production of PHA in P. aeruginosa PAO1 grown on
different carbon sources. For each carbon source, the experiment
was repeated six times. A: Bacterial cells were grown in MM
medium with D-Gluconate as the sole carbon source. B: Bacterial
cells were grown in MM medium with glucose as the sole carbon
source. C: Bacterial strains were grown in MM medium with

Octanoate as the sole carbon source.

BB LR rhll 2% 98 7% Bk PAO210 fig ) PHA B3R
5 B A BTG 22 9 ; 30C12-HSL & B il 55 P LasT Gk
e 5248 Bk PAOS5 30C12-HSL 22 {4 & i it 3% 4 lasR
BRI 98 7% ¥k PAOS6 LA K lasl/lasR X i 5% 98 75tk
PAOS7 ST AERIAAAE 1 Pk 22 7 (1 2) , 43 5l R B
AR N PHA L& 19 0.25.0. 28 0. 16 1%, [F] BT
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ST AR, RITE PAOS6 FILEF A4 I 6 X 1,
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HSL( fn%ﬂiﬁﬂ?) °
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Fig. 2 Comparison of content of PHA between wide type strain and the
mutants. Results are the mean =+ standard deviations of three

independent experiments, a.b: P <0.05, compared with PAOI.
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Fig. 3 Effect of azithromycin on Pseudomonas aeroginosa PAOI
growth (A), PHA accumulation (B), AHL production (C). (A)
Bacterial cells were grown in MM medium in the absence or in the
presence (1 pg/mL; 2 pg/mL; 4 pg/mL; 8 pg/mL ) of
azithromycin. ( B) Bacterial cells were grown for 48h in MM medium
containing no or 2 wg/mL azithromycin and analyzed for PHA content
by GC. ( C) Bacterial cells were grown for 48 h in MM medium
containing no or 2 pg/mL azithromycin. The supernatants were
extracted with ethylacetate, and the 30C12-HSL and C4-HSL
concentrations were measured using HPLC. The relative AHL
concentration were means +* standard deviations based on five

independent experiments.
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Fig. 4 Effect of AHLs on PHA accumulation. Results are the
mean = standard deviations of three independent experiments,

a.b.c: P<0.05, compared with PAOIL.
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Fig. 5 Effect of 30C12-HSL addition on the expression of phaCl.
Results are the mean =+ standard deviations of three independent

experiments.
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S 75 MR A WS IE 5 4T 4 R B A R DL E S
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Involvement of quorum-sensing in biosynthesis of
polyhydroxyalkanoates in Pseudomonas aeruginosa
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Abstract : Quorum-sensing (QS) is a regulatory mechanism with which bacteria regulate the gene expression according to
their population density. Pseudomonas aeruginosa regulates the expression of multiple genes via a hierarchical quorum-
sensing cascade through LasR and RhIR and their cognate signal molecules N-(3-oxododecanoyl) -L-homoserine lactone
(30-C12-HSL) and N-( butanoyl) -L-homoserine lactone ( C4-HSL). [ Objective | It aims to explore the regulation of QS
on biosynthesis of polyhydroxyalkanoates (PHA) in P. aeruginosa. [ Methods] Wild-type P. aeruginosa PAOI and its
QS mutants were used to investigate the effects of quorum-sensing on biosynthesis of PHA by GC and real-time PCR at
physiological and molecular level. [ Results] After treated with QS signal molecule synthesis inhibitor azithromycin, the
accumulation of PHA significantly decreased in P. aeruginosa PAO1 and its QS mutant strains. The content of PHA in C4-
HSL synthase gene rhll mutant strain PAO210 had no significant difference compared with that of the wild type. However,
the PHA contents were significantly affected in 30C12-HSL synthase gene lasl mutant strain PAOS55, 30C12-HSL
transcriptional regulator gene lasR mutant strain PAO56 and lasl/lasR double mutant strain PAO57. PHA synthase gene
phaCl expression exhibited a significant reduction in las/ mutant and lasR mutant strains. 30C12-HSL signal molecules
complementary experiment shows that the expression of phaCl can be recovered to the level of the wild type, but the
synthesis of PHA is only partially restored in lasl mutant strain. [ Conclusion ] The results implicates that lasl/lasR
system might be involved in the regulation of intracellular PHA biosynthesis in P. aeruginosa PAOL.
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