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B AW B RTE T A R R BOR A T AR
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HEWARG, IF HX SR g0l LIAT AR SR A
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U PRBEEY, T BhAERS BN N R DL S AR
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BAIRITROR RGN TR H B 5 1 0 7 I LA K e i g
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Mo, WIS E SR . ZIRERY LN L REAE TR
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TR AR TP TR AN RN T . SRS
PR LA SR AN AL P | IR ZEERE FR BE
T REATR A B 7 e e (R B 1 ik 3 A5 0 il ,
FE WA 2 2P i U 2 T 5 A ) T AR B R
VR W HA 584 H R AL A SR AR M T
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FZE MR e i BB AMEA . Bk Pfa 220k
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e A B tedn, @ RAT R R R RS
R S AB I TR B TR 2R pyocin S5 JEIHR , IR PR
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T AT R A5 R preN TR BE IR Y
EEYE . preN LR 5878 3 30 SRR I TR o R2.
F2 M S2 SE2RA M R AW A A e Bl
PriN 25 FHE ) S5 MR R A R SR g X R
~F DNA JFFAH B A R B0 £ R M T 25 6 i e
Mk IEFAEILT preN JERAFEEZ PreR
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W 1.
1.2 5|9

W 2,
1.3 BEFEMH

AT T R KA AT T B S A e P
PAO1 DI R A s 45 IR IIAE 37 °C FH:SE, 1
PR IR G 5 R0, A9 220 r/min, 52
rpfdi A 3R 35 LB 353535 (NaCl 10 g/L,
YEAST EXTRACT 5 g/L, TRYPTONE 10 g/L).
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F 1. BEWRMBERLCEE

Table 1. List of strains and plasmids

Strains and plasmids Description Sources
Strains
Pseudomonas aeruginosa
PAOI1 (ATCC15692) Wild-type [23]
PAO1AfabV Mutant of knockout fabV in PAO1 This study
PAO1Apf4r Mutant of knockout pf4r in PAO1 This study
PAO1APf4 Mutant of knockout pf4 cluster in PAO1 This study
PAO1A4 Mutant of knockout pelF, psi4-B, T3SS, fabV in PAO1 This study
PAOI1AS Mutant of knockout pelF, psiA-B, T3SS, fabV, pf4 in PAO1 This study
PAO1101 PAO1AS attTn7::Ppasoeo-prtN with pPBBR1IMCS-6 This study
PAO1102 PAO1AS attTn7::Ppasoeo-prtN with pPBBR1IMCS-6-peld-psiG This study
Escherichia coli
TGl F'[traD36 proAB" lac 191acZAM15], supE, thi-1, A(lac-proAB), [23]
A(mcrB-hsdSM)S5, (rK™ mK™)
S17-1 RP4-2 (Km::Tn7, Tc::Mu-1), pro-82, LAMpir, recAl, endAl, thiEl, [23]
hsdR17, creC510
Transetta(DE3) Host for expression vector pET28a [23]
Transetta(DE3) 1 Transetta(DE3) with pBBRIMCS-6-peld-psiG This study
Transetta(DE3) 2 Transetta(DE3) with pPBBR1MCS-6 This study
Plasmids
pK18mobSacB Km'; sacB-based gene replacement vector [24]
p34s-Gm Amp'; Gm resistant cassette carrying vector [25]
pK18-AfabV-Gm Km"; Gm'; AfabV::Gm in pK18mobSacB This study
pK18-Apf4r-Gm Km"; Gm"; Apf4r:: Gm in pK18mobSacB This study
pK18-APf4-Gm Km'; Gm'; APf4:: Gm in pK18mobSacB This study
pK18-ApelF-Gm Km"; Gm"; ApelF:: Gm in pK18mobSacB This study
pK18-ApslA-B-Gm Km"; Gm"; ApsiA-B:: Gm in pK18mobSacB This study
pK18-AT3SS-Gm Km"; Gm"; AT3SS:: Gm in pK18mobSacB This study
pBBRIMCS-5 Broad-host-range vector, Gm' [26]
pBBRIMCS-6 Tac promoter and fabV were cloned into pPBBRIMCS-5 This study
pBBRIMCS-6-peld-pslG peld and ps/G were cloned into pPBBRIMCS-6 This study
pMEG6032 Nru 1-EcoR 1 lac 19-P,,, fragment of pJF118EH subcloned in [BamH I]- [27]
EcoR I-digested pME6031; lac 1%- P,,. expression vector
pMini-CTX: llacZ Q-FRT-attP-MCS, ori, int, oriT, Tc" [28]
pMini-CTX-Ppprgg9 - - lacZ Ppazoso promoter was cloned into pMini-CTX::/acZ This study
pUC18T-mini-Tn7T-Gm Gm' on mini-Tn7; for gene insertion in Gm® bacteria [29]
pUCIT8T-mini-Tn7T-Ppasgso-prtN-Gm  Pppsgeo-prtN was cloned into pUC18T-mini-Tn7T-Gm This study
pTNS3 Helper plasmid encoding transposase gene necessary for the chromosomal [30]
integration of mini-Tn7 [31]
pFLP2 Ap®; source of Flp recombinase
pBBR-gfp mut3 pBBRIMCS-5 containing P4,04/03-gfp mut3-To-T1 [32]
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*2. SMMLCEXR
Table 2. List of primers

Primers Sequences (5'—3")

pelF up F CAGTGGATCCTGTTCCCGGCGCTGTACC
pelFup R CTGCGGATTGATGAAGAACACCGAGAAG
pelF low F GTTCTTCATCAATCCGCAGCGCTGGCAG
pelF low R ACTGAAGCTTAAGTCGAAGGCCACCATG
psiA-Bup F CAGTGAATTCCTACGACGCCAAGCCATG
psiA-Bup R TCACCAGGTCGTAGTACAGCAGGAACAG
psiA-B low F GCTGTACTACGACCTGGTGATGATCGAG
psiA-B low R CGAGAAGCTTCCAGCAAGCGGTAATC
pf4rup F CTAGGGATCCAGTAATGTGGTTGATCTG
pférup R AATCGACGTCGGATAGCGATCACTAGAAAAG
pf4rlow F GATCGCTATCCGACGTCGATTTCTTCCGTG
pf4rlow R CTAGAAGCTTTTCAGTCGGGAAGACAGC
PfAdup F CTAGAGATCTACAGCGTCGAGCAAGTCC
PfAup R CGCCAGCTAATTACATCATCAGCGAGTAG
Pf4 low F GATGATGTAATTAGCTGGCGAGGGCGGCGAG
Pf4 low R CTAGAAGCTTCGACCACAGCGTCCTTC
T3SSup F TCGAGGATCCTGGAGACGGCTTCGGCAC
T3SSup R CCACTTCCAGCACATAGTCGTAAGGCAG
T3SS low F CGACTATGTGCTGGAAGTGGTCGGCGATG
T3SS low R CTAGAAGCTTGGAAACCTGGTTCAGTG
tac F CTCGGGTACCCCGCTTCCACTTTTTCCC
tac R CAGTCTCGAGGTGTGAAATTGTTATCCG
peld F CAGTAAGCTTATCCATGCTTCCGACCTG
pelA R CAGTGAATTCCCTGGGGATGCTTGTCAG
psIGF CAGTGAATTCCACTGTTCAACGACATGG
psIiGR CAGTGAGCTCAGGATCCAGAGAATACGC
PA2069 F CTGAGGTACCAATACCGACCTGCGACC
PA2069 R ACTGAAGCTTGTGGCATTCGTGATGGTC
prtNF AGTCGGATCCAACGACGTGTAGCCGCAG
prtN R AGTCGAGCTCATGGTGTCGCTCCCTAC
fabV F TACGTTCTGCAATGCGCGACGTCTCTAG
fabV R TGTTAGGTGTCAGGCCTGGATCAGGTTG

pBBRIMCS-5 F
pBBRIMCS-5 R

fabVup F
fabVup R
fabV low F
fabV low R

CCAGGCCTGACACCTAACAATTCGTTCA
GTCGCGCATTGCAGAACGTAAGCCGCGAG
CAGTGAATTCTGGGCAAGAACTACAGC
TGTCCCACAGGTAGTCGATCTGTTGCTTG
GATCGACTACCTGTGGGACAAGGTAACC
AGTCAAGCTTACCTGGAAGGTGGCTCG

actamicro@im.ac.cn
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1.4 &

LilEHE . TRYPTONE, YEAST EXTRACT,
TRYPTIC SOY BROTH }; 750 H OXOID; i
HEMI I B bt Z 3 R R A PR 2 7] DNA 4lifk o]
Wil . ORI R S A AR A bR A
PR3 H s DNA REGH A 2N A YR ARG RA
wl s PRAENYIEE G B TaKaRa A4=#)/yw]; T4
DNA #5014 1 NEB; O-NITROPHENYL B-D-
GALACTOPYRANOSIDE (ONPG)Iy 4 Sigma-
Aldrich P4 % F B L 25 (i) B2 5 A FRA F) ;R
K& (gentamicin, Gm), KHBH: EK (kanamycin,
Km) . 4 % & (chloramphenicol, Cm). PU¥f &
(tetracyclin, Tc). —F 4 (triclosan, Tri), FGi %
Z (tobramycin, Tob)35 M4 H b 5 R 3 ERHE A R
AN ] HoAh T X Al
1.5 AR E

AR5 e 35 IR B 04 7 V4 B S 25 SCR[33 ]
PAT, DRSS A B K 20 DNA S AEAR 5331
PCR ¥4 H (I H 1) T er 41, 5 8 8 4k
PCR 85 i U 3% 52 (1) J7 1 4y (30 43 e 2 00 B 9
Bt, W), % E A REMK pKi18mobSacB I,
MFKL p34s-Gm 1 EFYI KK E Z Bk H Gm",
HEEE F AR M EARA L, IR
W S17-1 SRS EA R Wi S H AR &
A AR AZIRTE, S5 G hUrEimL . e
G Il PCR %78 , RAS OPbE e b i i H A 3%
IR I B3 5 A2 ok o
1.6 WEEEHIE LR

Wik AT BT J S 36 45 45 2 25 SCR[ 13104 7 T4 40
17, ¥ PAO1Apf4r 375 PR (Pfar j& P4 22 IR TE

PRI DI BR B RE B 22 1, BBR pf4r 7T LAfE Pfa 220K
W B KCHE 2 A)TE 5 mL #MIN T 0.1% 5 %5 45 F1
5 mmol/L CaCl, Hi{& LB }igskkrh 37 °C,
220 r/min YR HEFE 8 h; WHL 2 mL Bi9RK,
12000 r/min B0 2 min, W% HC b3 O 8 o
0.22 pm JCRERELLIE, UEWERDA P4 2RI TR
RS 2RI, A LB ¥ 3R1S R P4 220R R 1A
VWO S 10 A5FRE; BEDBRREIR 10 pL
SR A A PAOL B, PAO1APf4 B 1) i 457
Ma b, 7E 37 °C B FRAE P BRI, USSR TR 3
1.7 B-2 FLWEH B EEE AR

SEG A F 22 SCHR [34] )5 1500 5 s Sk il A i
RN B2 LB B . ik fEE O
KM Z 2 ohi 420 pL. FFE 7 100 pL .
45 20 uL. 0.1% SDS 10 pL 1847, 30°C &4 F
A E 1 hy BIAT 0.004 g/mL ONPG [H)JiE
YR M, ARG 30 °C JiUE 30 min; FFiR
PTG A, BRI 100 pL B2 oh
W, 30 °C ZAF N UG BEIE S b, S0 B ) Ay
30-90 min; S SE RS, JIA 250 pL (%) 1 mol/L
Na,CO3 48 11, FFie sk S MBS ] 5 35 Ji5 43l A
I SZ 1% W AE 420 nm F 550 nm Ab AW OSGAE L AT
PO THEAARL A B-2F FUA T T
K 8y T 155 B2 =1000%(OD4n0—1.75%ODsso)/[(FH K
ODi00)* (B BARFR) < (S B[R] ] A3 (1)

Z W . 100 mmol/L Na,HPO,. 40 mmol/L
NaH,PO,4. 10 mmol/L KCI, 1 mmol/L MgSO, Fl
5.4 uL/mL B-Fi %k 1

JERW) 2% Pk - 60 mmol/L Na,HPO, .40 mmol/L
NaH,PO,. 2.7 pL/mL B-#idk Z FEF 4 mg/mL
ONPG.,
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1.8 BSEYPETER

S 2 A S SCER[16] 7 kAT, K R
ODqgoo 2 2.5 WA, FBr 5557 364% 1 7 100 i
FéJE R4 B0 100 pL A 96 £L PVC # 1,37 °C
FHERIR 24 hy WERFRW, ] PBS Uil PVC
Be 2 W, DIBRZAERGE AN ARG R 0L, S Rh T
W IR TN 0.1%45 fib S X8 B A= Wy FsE
10 min, F£A] PBS ¥ 2 WK Im HISEAR
95%Z BEPEHE 96 L PVC At b ARfL o AE Mgl |
SEEMIES AR, T RSSO E BEER MY ODsq0
HEATAE W0k R
1.9 peld F psiG W) 515 3B FE MR

WE LA S SCR[147 T, KRB
& pBBRIMCS-6-peld-pslG P AL B K T i
Transetta(DE3)H, 15 2 4H N 1 K I #F 7 H 2 TR 7
WINA 5 pg/mL =& A4 R 1A LB ¥ 5k 37 °C
B pe, M1 0100 4RV ERINE
5 pg/mL =441 50 mL W& LB 5535 5L 37 °C
PR% 157 ODgoo 2 0.5 J5 ¥R /i 0.5 mmol/L IPTG 5
S, BEETE 18 °C R RS, 4000 r/min &
O 8 min AR, 10 mL PBS 28 mif vk % w4
2K, M5 mLPBS ik &, B PR, 1%
20% 9 LLAFKS 30 mg/mL 8K 1R B A AN i 447
1A PBS, W HL 200 pL VA WMA 96 L. PVC #i
i 8 h (96 fL PVC A & A #1552 58 LA
i e B PR M R AR IR, SRR T PBS YRR PVC
MR 2 YRSV, 23 ST A 0.1%45 i
SEXTTE L A P S 4 €5, 10 min, P PBS P4
2 IR ; T e FHEEARTR 95% 2 I vk AR 96 FLAR 145 FL
R LRI 25 G R A A EE, JT TR (O vk
W ODsyo FEAT AV B E & . DL A
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pBBRIMCS-6 %5 # KR KT Transetta(DE3)
FRRAE ]y X R
1.10 B FEE TR RAEYHE

SIGLE A S SCIR107 AT, K TE TR B,
B SRR I T34 5 mL LB WA 3738 195 I
Hr, $EHRR 10100 #ERME, FEOF NP R R
WA GFP (056 BRI I R A1 5
T (#4 pBBR-gfp mut3 Jiiki); 37 °C. 100 r/min
WA EE 72 hJa, WUB 58 A ] PBS 28 Ml
MYk 2 W, DABREAERG R A Fn Rk, s
W, BRI A5 3007 A S (4 56 AR 1 0 el S 5
PEAE PRI s R G B 3 R TE OGS R AR
T WA W B AR T U1
111 R EE T

SR LE A S SCIR[1STh AT, b T XL
B3R 0 T A2 18 PAO1102 FIHR £ A5 P 1 PAO1
A&, ¥ pME6032 Fikifl pPBBRIMCS-5
JEORE S 9 AT AR PAO1102 #il PAOL Hr, #y gk
PAO1102 (pME6032)F1 PAOI (pBBRIMCS-5)F
s BRI 0 Bl 5 SR 2 ODeoo=2.5, LA 111
RAT, H= IR 1% M S IR & W RN T 5 mL
B LB 553, 37 °C L 220 r/min $R3%5 55 5% 5
BRI 12 h B 100 L, i s
10 MRS, B RERS EE MR 3 pl TR, 43901
7 200 pg/mL PUFR 0P AR FI 200 pg/mL PR
B R PUMEF AR b AR, X R P PAOL102
(pPME6032) il PAO1 (pBBRIMCS-5) I fk #F 17
CFU %%, 55 Jil Log o (CFU/mL)%: i 4= K H 28 5
[ B o8 T B 1k 5 7 ok i v B R 2 2 i A A R
B 22, S2E6 LA PAOL (pMEG6032)#1 PAO1
(pBBRIMCS-5)3t45 3% B B 7 1 E A Sy xof B
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112 YRR LR

FH 1.8 #1110 B U7 R S SRR A st s
A 200 pL }532 E ODgoo=4.0 B T H I H 8 h,
SRI5 FH PBS BEUR 2 UK SRR, 25 R TR
X TSR IR B0 A PR, T 0.1%245 & %8
X B A P YLt 10 min, FEA] PBS PR
2 R, B )i FAEARTR 95% 2 B vk 96 fLik b4 4L
HAE YRR 25 A R AE AR, JT AR O vk
PRI ODsyo HEATAMIBNE s X TFEUIF
T U AR R, B OB L SR AR 0 I
WEZ
113 A=Y R T S

SR A5G ST SRS DT BT, R 2R
B PAOL FITFER PAO1102 4rilldss: =
ODgo=2.5, VA 11 1 IRSIBURAEI, FBrfess
FRIEFE 11100 F R E, B 100 pL A HERINA
96 fL PVC #ZH, 37 °C HrE 15 3% 24 hy W57
W, A PBS PEU PVC M 2 ik, =T
A 0.1%Z fh 50T B A= WIS 4 2, 10 min, 77
PBS ¥ 2 ¥ HSERRE 95% Bkt 96 LAk
AL AR EES A EE S, IF AR
I E BESR MK ODsyo AT WL IBEE £ o LA
5% B PAOT 1 PAO1101 T8 AR I 85 37 1l i 2
PRI %k B
114 AYHBENAER A R ML

EH LA S SCER 167 AT, K s A I
R oM O 2R bR 0 B9 4 g 1R ML A PAOL
(PMEG032)4Ik % 15 3% ODgoo % 2.5, 4331 FH BT fif 1
FEHRHE 11 100 F& B, B 100 uL fiA 96 L PVC
Brrr, 37 °C #5557 24 hy WFEE5RW, ] PBS
PR PVCAH 2 Uk, 15 51 4l 2 15 PP TR 1) A W e 5

HIA 200 pL B335 & ODgpo=4.0 ) TFEH1E 37 °C
THEE 8 hm, WEWW; A 200 pg/mL %A
FRMP 2 h 5, i PBS YEik PVC HUKE SR
VEK 5 F 600 puL PBS K 4 A-FLH 0 A= 4 9k i 1o
IR AT, W&, #R%ET PVC
M bR B %) i 400 B LA BT Lk S 060 2, BRIk S5
WE 3 HEL,; @iiES 10 5, SR
B EEWG L 3 pL TR, 7EAF D PO BR3P AR b A
Ma, @it CFU %A W JBE v 4 o A1 B8 L 7
PAO1 RYANPEAFEIG S, DIARALTE | Bophi oty e 1
¥ PAO1101., Ffin LA PAO1102., FRfN
200 pg/mL ZA7 55 R LA SEIA PAOT101 B #£: 8%
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Figure 1. The PAO1APf4 mutant is more sensitive to Pf4 filamentous phage. A: a schematic diagram illustrates
the excision of the prophage Pf4 from the PAO1 host chromosome. B: plaque formation by the phage lysates.
Phage lysates were serially diluted and 10 pL samples were dropped on PAO1 and APf4 lawns, respectively.
C: Pf4 phage titers (phage dilution ratio) were quantified on PAO1 and APf4 lawns using supernatant from
PAO1Apf4r as shown in B. ***: P<(0.001.
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Characterization of active cell lysis system. A: transcription from the promoter of the PA2069 in

P aeruginosa PAO1 and various mutants; B: the effect of expression of prtN on the growth of P. aeruginosa.

*: P<0.05; **: P<0.01; ***: P<0.001.
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lane 2: PAO1 (pBBRIMCS-5-P,,.); lane 3: PAO1AfabV (pBBR1IMCS-5-P,,.). LB (left): LB+5 pg/mL triclosan
(middle), LB+200 pg/mL gentamicin (right). B: construction of pPBBR1IMCS-6-peld-psi/G. C: SDS-PAGE of total
proteins from E. coli. M: protein marker; lane 1: the total proteins from Transetta (pBBR1MCS-6) after induction
with IPTG; lane 2 and 3: the total proteins from Transetta (pBBR1MCS-6-peld-psiG) after induction without
IPTG (lane 2) or with IPTG (lane 3). D: biofilm disperse by the lysates from E. coli carrying pBBR1MCS-6 or
pBBRIMCS-6-peld-psiG after induction with IPTG. ***: P<0.001.
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Figure 4. The schematic representation of engineered strain PAO1102 for targeted delivery of functional
protein. The engineered bacteria expressed and accumulated the extracellular polysaccharide hydrolase PelA and
PslG in large quantities during culture. When the cell density reaches the threshold, the RHL quorum-sensing
system induced PA2069 promoter to express the pyocin activating protein gene pr¢N. And then PrtN activates the
cells to produce lytic proteins such as Prf9 and Prf24, and induces lysis of engineering bacteria, so that the PelA
and PslG accumulated in the cell are released into the extracellular. The cytoskeletal components of the biofilm
Pel and Psl exopolysaccharide were destroyed by enzymatic hydrolysis reaction of the PelA and PslG, thus
destroying the biofilm of P. aeruginosa. In addition, when the engineered bacteria contact the Pf4 filamentous
phage in the biofilm or in the environment, the Pf4 filamentous phage will infect and lyse the engineered bacteria,

to release the PelA and PslG accumulated in the cell, thereby destroying the P. aeruginosa biofilm.
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Figure 5.

Characterization of the engineered strain PAO1102. A: the growth curve of P. aeruginosa PAO]1 strain and

its derivatives; B: biofilm biomass of PAO1, APf4 and PAO1102 after 24 h of growth on 96-well PVC plates. C, D and
E: growth curves of co-culture between PAO1 strain and its derivative. *: P<0.05; **: P<0.01; ***: P<0.001.
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Figure 6. Anti-biofilm activity of engineered strain PAO1102 against mature P. aeruginosa biofilm. A: the

anti-biofilm activity of engineered strain PAO1102 against mature PAO1 biofilm produced by static culture; B:
the anti-biofilm activity of engineered strain PAO1102 against mature PAO1 biofilm formed in the presence of
shear force; C: the anti-biofilm activity of engineered strain PAO1102 against mature PAOIAPf4 biofilm
produced by static culture; D: the anti-biofilm activity of engineered strain PAO1102 against mature PAO1APf4
biofilm formed in the presence of shear force. A&C: anti-biofilm activity was measured by quantifying biofilm
mass (by crystal violet staining) after treating mature biofilm with engineered strain PAO1102; B&D:
anti-biofilm activity was measured by visualizing biofilm with confocal laser scanning microscopy (CLSM) after
treating mature biofilm with engineered strain PAO1102. Excited by argon laser (488 nm) and photographed
under objective lensx10, and the scale in the figure is 50 pm. ***: P<0.001.
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Figure 7.

Anti-biofilm activity of engineered strain PAO1102 against P. aeruginosa biofilm formation. A:

P. aeruginosa PAO1 was co-cultured with engineered strain PAO1102 or its control PA1101 under static conditions
to evaluate its effect on biofilm formation by crystal violet staining; B: P. aeruginosa PAO1 was co-cultured with
engineered strain PAO1102 or its control PA1101 in the presence of shear force to evaluate its effect on biofilm
formation by visualizing biofilm with confocal laser scanning microscopy (CLSM); C: P. aeruginosa PAO1AP{4
was co-cultured with engineered strain PAO1102 or its control PA1101 under static conditions to evaluate its effect
on biofilm formation by crystal violet staining; D: P. aeruginosa PAO1APf4 was co-cultured with engineered strain
PAO1102 or its control PA1101 in the presence of shear force to evaluate its effect on biofilm formation by
visualizing biofilm with confocal laser scanning microscopy (CLSM). Excited by argon laser (488 nm) and
photographed under objective lensx10, and the scale in the figure is 50 um. ***: P<0.001.
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An engineered bacterium for the targeted delivery of proteins to
destroy Pseudomonas aeruginosa biofilms
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Abstract: [Objective] With the development of synthetic biology, great progress has been made in targeted therapy
by designing and synthesizing complex, multifunctional gene circuits in bacteria. Although using bacteria as a
therapeutic delivery system to selectively release effective therapeutic components in vivo has great advantages,
how to make bacteria secrete functional proteins effectively and play a role under low metabolic load remains a
challenge. [Methods] To solve this problem, this study provided a new strategy. In this strategy, protein germicide
and filamentous phage encoding genes widely existed in bacteria were used as biobricks, and through the
rearrangement and assembly of these endogenous biobricks of P. aeruginosa, an engineered bacterium capable of
lysis and release of functional proteins under specific conditions was constructed. In order to evaluate whether the
biobricks constructed in the engineered bacterium could work, the extracellular polysaccharides hydrolase PelA and
PslG were selected as functional proteins to construct the engineered bacterium PAO1102. The destruction and
prevention effects of PAO1102 on P. aeruginosa biofilm were tested by the biofilm destruction experiment, biofilm
inhibition experiment and antibiotic resistance experiment. [Results] Compared with the control group, the
treatment of PAO1102 could not only significantly destroy the mature biofilm and inhibit the biofilm formation, but
also significantly enhance the sensitivity of the bacteria in the biofilm to tobramycin. Moreover, these functions of
PAO1102 were mainly dependent on the release of functional proteins by phage Pf4 induced cell lysis.
[Conclusion] The engineered bacterium could be used as a microbial tool for the targeted delivery of proteins. In
the follow-up study, different functional genes will be expressed in the engineered bacterium according to different

needs, and the targeted delivery of functional proteins will be realized, to perform different biological functions.

Keywords: engineered bacteria, Pseudomonas aeruginosa, filamentous phage, pyocin, biofilm, extracellular
polysaccharide hydrolase
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