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FH MM AR T e s Pld, KB
JE— IS TN 54 kDa . 434 T 4B )
KA, e pH FREEREDE I e-PL 1 N Jrip 4
LIRIREE—A— A HKf# T oA, Foor i 15 PEFE pH
{ERRART VR T RED), BT, /N RE 2 25
SEAARAE e-PL P= A1 Kitasatospora sp. CCTCC
M205012 FIER B LEERE T TUST2 o3 gy 4l
ERBIARRIE AT PId. A BRAYZ , Kito S57E e-PL
i 52 1 Sphingobacterium multivorum OJ10 H 43
B aifb | Sh A P1d®, TiTE S — 4k e-PL i 2
Chryseobacterium sp. OJ7 H1 43 &5 4L 2| Ny Y]
i p1dtl,

N THESE PId #E S. albulus CR1 W4 33
fit , Hamano S5 A4 & T —#k P1d R IG Ik S. albulus
CRMOO1 58 & 3L, S. albulus CRMOO1 F4fi# e-PL
REJIA BT N R, (EATS A AR Y e-PL FEAR IS 1L,
HEM P1d 25 15 BRI RE S. albulus CRMOO1 7 BB A7 #E
T —FhRE R AR ePL MR MRS . BT,
Yamanaka Z51F S. albulus CRO01 5B T 26 —
Pld (PId1T), &5 ffBEFIE R G 467 IR,
RS T8RN 51.9 kDa, HEIERRFFHE Pld |
HA 36%— MR 51%HLIM: o 3L 7E S. albulus
CRMOO01 Gtk iiBR pld TR, R B R
S. albulus CRM004 58 4= %K T B¢ % e-PL g
[ i 2% 8L PId 1 i@ aod 9 8177 R e-PLUY . it
ALUL, S, albulus RIS AFAE 2 4~ Pld, —A~4h
IR P 1), 75— RNUIB (dr 4 R
PIdI). F5& e, AL AMAENT /A
B M-Z18 4 fRERET, A b 4 25 4l Ak #)
PId L, J8A H Aip E— Bl 73 2 Al A0 FIT 5 5 1 S5
(g PIATIN?, 5T & B, PldIT[RIAE o 2 —Fi R
F, HBE SO Y B i By 37 °C L frid pH oA

7.0, BEFEIEERE pH BEAK DL T R,
WYy 2 REfR e-PLUZ,

25 bR, e-PL 77 A T P A AE PR RIOAS [) 5 i
J5 R0 PId. SR, BIFR PId 75 2404 T e-PL
PR, DL 2 B Pld SRR A PRI A BEIh RESE
[ REAT R ANTE 2 o Wk, AT LA/ (1 8 2 T
M-Z18 AFFRX 4, 5T E 4 Pld ¥
YR, 2T 2 Ff PId 7E 6 Bk e-PL P2 AE B 1Y
SYATNE DU RIS s FEAE A SRR A L TR A
RIKFAGTB, WHT pld [ 50 pld T
RN R IR HE LT s fe oY 1 20 TN
e-PL R F2E . XJ e-PL HitE 284k LA X5 B e-PL
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L1 BRSOk

/NEEERE T M-Z18 AN SIS R /A
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SERCE IR B . T RS | o SRR TE R
RS RTORL pIB139 Hi LR K2f EyE & 2
g AP R REAR BRI LS 10 B TSI
Py 2) 1 5N B R A= R AT IR F 5 R
1.2 EERA A

RS A P 300 ) B P P DR L R DR 4 i G
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x1. BEWRSRN
Table 1. Strains and plasmids
Strains/plasmids Features Source
Streptomyces albulus
M-Z18 A mutant of S. albulus Z-18, e-PL production strain Our laboratory
Apldl pldI deletion mutant This study
ApldIl pldII deletion mutant This study
ApldIApldIl pldi&pldll deletion mutant This study
ApldI::pld] pldl complementation strain This study
Apldll::pldl] pldIl complementation strain This study
ApldIApldll::pldIpldIl pldl&pldIl complementation strain This study
OE-pldl pldI overexpression strain This study
OE-pldil pldIl overexpression strain This study
OE-pldipldI] pldI&pldIl overexpression strain This study
Control-pIB139 M-Z18 harboring the pIB139 plasmid This study
E. coli
DH5a Cloning host Our laboratory
ET12567 (pUZ8002) Methylation-deficient,intergeneric conjugation Our laboratory
Plasmids
pKC1132 oriT, suicide plasmid, aac(3) IV, E. coli-Streptomyces shuttle vector Gift from professor Zhang Kecheng
pIB139 oriT, P,,,p+ integrative plasmid, aac(3) IV Gift from professor Wang Haoxin
pKC1132-pldI pldI deletion plasmid This study
pKC1132-pldl] pldIl deletion plasmid This study
pIB139-pldI pldI complementation and overexpression plasmid This study
pIB139-pldil pldIl complementation and overexpression plasmid This study
pIB139-pldipldil pldI&pldI] complementation and overexpression plasmid This study

(Nal) . 50xTAE ¢ ik 55 W H A= TAEY) TR (B
JBeA A PR W] 5 e- SR 2 BRARME it ) 1 B P 4
A= ) CAR IR A BR A W) 5 A 3R 24 o 7
HE bl

PCR Y. BEWBUEALIA F Bio-Rad A ] ; H
VKA A AT S —ANER ) R AR € R
% U-3000 1 A 2EBR QI RBHEA W5 R sk
JEEETE K5800 M [ b 5t BB & A BRA A 5
SYECRE T B AR R MR A R
1.3 BEFREAEEIR &M

LB #5555 (g/L): NaCl 10; &AM 10;
MERESE Y S5 BIR Y 20 (AR FR3L), pH 7.0,

actamicro@im.ac.cn

Frmr BN AE 2, Km. Am A1 Cm U Z
e 27351 R 50 pg/mL . 50 pg/mL F 25 pg/mL.
KIHFFHER A LB Bi 52 55 4E 37 °C K 200 r/min iF
Fi¥ige.

BTN Biflg 3577 A (g/L): #i%0E 10; AR 2;
PEEE S ELY 15 Bl 20, pH 7.5, i ZIRNbL
HZE, Am, Nal IRIMALWEKE N 50 pg/mL .,
25 pg/mL, G IR AN BE R T 7 s IR A

Fl 75535 3E(M3G) (g/L): Hi%ihE 50; BEEER
I 55 (NH,),S04 10; KH,PO, 1.36; K,HPO,4-3H,0
0.8 ; MgSO,7H,0 0.5; ZnSO,7H,0 0.04 ;
FeSO,-7H,0 0.03, pH 6.8, I35 THE%
KT R F1E 5% o A PAR ) 3 IR 14
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F2. KHARFEFASY
Table 2.

Sequence of primers used in this study

Primers name

Primers sequence (5'—3")

Function

Primers for gene knockout

PIdIU-F Acgacggecagtgecaagett GACGGTGTCTGGGCGGTG (Hind I1T)
PldIU-R acttcttetcggegaCGGTGGGGTGGTCGTTGC

PIdID-F caccgTCGCCGAGAAGAAGTCCGG

PIdID-R Catgattacgaattcgatatt ACAACCCGAGCCCGCAAC (EcoR V)
Pldlyz-F GTGTCGGTGAGATGTCGGTC

Pldlyz-R CGCTCTTCCTCGCCTACTGG

PIdIIU-F Acgacggccagtgecaagett CCCAAGAAGTACGGCACCC (Hind 1)
PIdITU-R acaccGCGACATCTGGCTCAACGA

PIdIID-F tgagccagatgtcgc GGTGTCGTGGGCGTAGGTG

PIdIID-R Catgattacgaattcgatatt ATCGTCGGCGGCGAATCC (EcoR V)
Pldilyz-F GACCTGTCGCTGTCCTTC

PldIlyz-R CAGACCCACCTCTTCCAC

Primers for gene complementation and overexpression

SCPIdI-F GgttggtaggatccacatatgGCCTGCGATGCGTACATAAGC (Nde )
SCPIdI-R Ctatgacatgattacgaattc TCAGTGACCGGCGTGCAC (EcoR 1)
SCPIdII-F GgttggtaggatccacatatgCCCGGCACGCGCGGAGGG (Nde I)
SCPIdII-R Ctatgacatgattacgaattc TCAGGCCGCGAGCGCGGG (EcoR 1)
DCPIdI-F tgaGCGTACATAAGCTCCGTAAGAGATC

DCPIdI-R Ctatgacatgattacgaattc TCAGTGACCGGCGTGCAC (EcoR 1)
DCPIdII-F GgttggtaggatccacatatgCGGCACGCGCGGAGGGAG (Nde 1)
DCPIdII-R acggagcttatgtacgc TCAGGCCGCGAGCGCGGGCA

Primers for gene complementation and overexpression verification

Amplification the upstream sequences of
pldl

Amplification the downstream sequences
of pldI

Verification of p/dI knockout

Amplification upstream sequences of
pldll

Amplification downstream sequences of
pldll

Verification of p/dII knockout

Amplification the pldI gene for single
complementation/single overexpression
Amplification the pldII gene for single
complementation/single overexpression
Amplification the pldI gene for double
complementation/double overexpression
Amplification the pldII gene for double

complementation/double overexpression

Verification of p/d gene complementation
and overexpression

PldIsyz-F TTGCGCCCGATGCTAGTCG
PldIIsyz-F

PIdIPldIIdyz-F

PldIsyz-R GCACGACAGGTTTCCCGACTG
PldlIsyz-R

PldIPldIIdyz-R

The sequences of restriction sites are underlined.

A M3G F 735955, 30 °C. 200 r/min 555 24 h,
FYERD 7
MS #5575 (g/L): HEEME 20; B0 205 I
JI§ 20, KEJE A MgCl, 24 HE 10 mmol/L.
YT HiFR3E(2%) (g/L): BREFIN 165 EEREE
B#¥) 10; NaCl5, pH 7.0,
BN IR (g/L): IRE R 105 4 WH
3; &Akéh 5, pH 7.0,

BB IR K R SR (g/L): il 105
Wz BBy 5; MgSO,7H,O 0.5; KH,PO, 0.13;
Na,HPO4 12H,0 0.14, pH 6.8,

5 BBt e-PL G S SR B (g/L) : A AgHE 505
FFHEmR 40; (NH4),SO4 10, NaOH & 2 firifs pH.
L4 AEYE BB R R

SignalP 3.0 Server : http://www.cbs.dtu.dk/

services/SignalP

http://journals.im.ac.cn/actamicrocn
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TMHMM Server v.2.0: http://www.cbs.dtu.dk/
servicessTMHMM .

PROSITE: http://www.expasy.org/prosite,
1.5 pld 2 PR B R BR AR B SUR Rk B A 3

SR RI I B 2 045 vk A T R DR JOIRE Rl , D
WA 1 FRe DUNFEERE R M-Z18 1 5E PRI
B2, PCR Y IGTGE] pld [ . pld [T 1 i[RI
B, YR pld 1 L RIEE B RS9 Pld 1 U-F
M Pld [U-R, FiFRIVE GBS I1%0 Pld 1
D-F #l Pld [ D-R. pld I] I N[ JEE 454519 5
A pld ITU-F/pld I[TU-R . pld [ID-F/pld [ID-R .
HARFFHI L2 2., PCR P12 alifl )5 5 & AL i)
A (PKC1132)i 3 — P ve B, #e AL 2 E. coli
DH50 @245, Pkt BAT 2038 5 R PivEpy w Vs
Bi 12-16 h, $RECEL K pKC1132-pld [ .
pKC1132-pld [[3#47 YIS IE o 28 5 Uk i 2 1Y) 5 21
RS54 E. coli ET12567 J5 &3 A8 CE IR L

Streptomyces chromosome

1.7)5E A/NABERE T M-Z18 ™, ZEPTPEFHL(Am
Nal) bk i #e5 +, #3E6FAETHUCER
ks IE R =G, BETT R BRI E BT Am B
TR AR IEAT PCR IS UE, AR B AE A A B ik
PCR J= P JE AN [) oF i 1 1E A 7 58 A8 bk

XS E 53R TRT R ) g+ A A A 1 L TR
pKC1132-pld A5 A APId THPRS,
RS BR .
1.6  pld FH [BIFMAI 35 TR AR B 14 2

pld FEPH FL IR L R TR L DU/
FEERE M-Z18 (IR AR, 451315149
SCPId [ -F/ScPld [ -R .SCPId [[-F/SCPId [I-R %} }E
pld I . pld [THATH 3 . ¥4 300 Fr Be 5 4tk Ak
(1) pIB139 #7544, 41k E. coli DH5a J&53Z
B, PRBUEAL FAE S Am HUTERY LB 553 b
I 12-16 ho $&IUTRLHEA T RUEEFD) 35 UE o 36 ik 1F 4
HI R AL E. coli ET12567 &4EGHHE &

1
Target gene

506

Untitled
3451 bp

Suicidal plasmid

l Single crossover

<« IS (>
< (Caa.—
l Double crossover
<« S >
Bl 1. RENZHREREE
Figure 1. The strategy of double crossover for gene deletion.
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TR A BRI Apld 1 . Apld I B/ NS 55
M-Z18 SERI AT, S AH N Y R I 20K T ik

pld FUBIHR B Wik RB R . L/NE
BERETH M-Z18 ML AU A, 43R 514
DCPId [-F/DCPId [-R . DCpld [[-F/DCpld I[-R 4"
W4 pld T pld IT3EH . % pld 1. pld T B 5
ML pIB139 ik i — b s T £
B &3 WAL E. coli DHSa 822, 1REU# L
TREFE, RTURLUEATIRE, IE 6 TR Ay 2 N
pIB139-pld [ pld II . ¥ 1 ok 38 1 432 5 5 A4 4%
G 3 Apld 1 Apld I K /NASEFE T M-Z218 JER2H
W, KA R R UM R TR R B O R 4 iR T
PCR Bk,

pIB139 Joukr i] LA3E 1 HE A o7 A5 4 2% 1K o kL
AP RER AR, DT SE B B AR L Y (8]
AR FRIR . R T HEBR URLAE L P A R AR R
Wi, FeATE a3 50K, pIB139 il g AR
FNEEERE TR M-Z18 JEH A, R4S 1 TR ARVE A
Xif B
1.7 R

W IE B ) H A R A% b E. coli ET12567
(pUZ8002)J5 , BEE AR ¥ H21% Am., Cm Fl Km
) 5 mL LB W37, 37 °C. 200 r/min &
WHFE . VL 1.0% (V/V) 4R i R A A L
F 3R HIAEEAY 50 mL LB B53R3E, 4RSI R
ODqo 155 0.4-0.6 Z 0], F 4 °C .0 K,
FFATR LB WK RIS 2 BBk
R, PRSI R R T 1/10 AFHAY LB B3R T B
HE TR LA SUcEE, SO &5 35 10/
FIEERE T M-Z18 T WK, TR it
P&, WM TEIFR(Z 10°/mL). 50 °C i
10 min, ¥HE R IMAR SRR 2xYT 1

T kB3R 3L, 37 °C B53% 2.5-3.0 h ikl 71
K, WM &G AT A 500 uL () 2xYT H A,
Bt 500 uL B 3G FRGH E. coli ET12567 H1 500 puL
T & B0 7SR S), W4 ® 100 pL, WAL
MS JiFE3E, 30 °C 8B B35 18 h, 18 h JRE 54
R 2R 50 pg/mL FIZERERIPR 25 png/mL, 4kZLEs
77 3-4 d, KB A 012 & A Am Fil Nal ) BTN
SO £/ s = R O 1 0 W V118704
Fr =R, BIBGE 7 SRR, R R TR A
JeHl BTN -4, 30 °C FIE IR 4-5 do XL
TEHEA TSN, IEBEAE Am PiPEFAR EAERK
FETCHUF-Ar A K I TR T PCR BiE
1.8 EARMEFG «-PL IEHHNE

W RE 15 2% SCRR N PR PE B k. #8537
(R I 8.0% (VIV)RERh B G e i A A K 85 3%
B, 30°C K598 12 he F 4 °C OIS 2214,
XI5 100 mmol/L MES 2% mhik (pH 6.0)%% 7%
2 Ko 4% 100 mg FWARGRE)INA R4 10 mg/mL
e-PL 1Y) MES ZZ M. JR%E 3 h 5t &
OBRER2ZIK, I HPLC /087 FiEWH e-PL
AR
1.9 FEHREM e-PL H/NM I E MIC)H &

Wb R NS E M-Z18 K& AW
IR 1.0% (VYRR A& A A e-PL
WRERY 10 mL B IR AR FREEH,30 °C.200 r/min
Bi g% 48 h, ML AR AE KOG U RTS MIC 1
1.10 EHWEEAR pHET A8 e-PL 1EHR

KA B E pH kT i AT AL
e-PL =it PEAR PR BLfE S pH & E: 55—
B B B AR A K B B, b B T T R A
I BB BOR e-PL A BB EL, 4555 — B Brlic sk
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B TR AR VR 0 ER A . BRR B Y AN (]
pH AP FR S Ml Hh EAT e-PL AEWI A 0, ERY Bt
FEMT e-PL R, HIABRIMELRIT: & 3 FF
HOR R/ EERE T M-Z18 Je 45 m 4 i 745
i M3G 53 F 5 BRI d% 8.0% (V/V)HeFD
HIEM R - B iR A KSR A, 30 °C,
200 r/min ¥55% 12 ho BlG T 4 °C B0 . WEER
T, I 0.85% A4 FRER K PRI IR 1 Ik, FRIRES
OJF, A 10 mL W28 —HrBeiy e-PL A s 57
Ferf, F 30 °C. 200 r/min 55% 48 h Ji& , #E47 e-PL
W FE AR
111 bk

e-PL G FE- AR . SR AT HPLC A, 4%
14525 SCHR[S ). S AHBCH] : 84 A: 10 mmol/L
NaH,PO,, 100 mmol/L NaClO4-H,O, 10 mmol/L
EREBERR N, FBERR M pH 2.6; WA B:
20 mmol/L NaH,PO,, 200 mmol/L NaClO4-H-0,
20 mmol/L FAelEFREN, 50% (VIV)Z NG, Fwim
7 pH 2.6,

e-PL MR FETNSE - SR P A L a0,

2 HERApAT

2.1 e-PL AT pld ZEH RIS T

IR SR HGE T 7E e-PL P= A2 18 Streptomyces
albulus F Kitasatospora sp. CCTCC M205012 L)
N e-PL it 32 8 Sphingobacterium multivorum OJ10
F Chryseobacterium sp. OJ71 WAFHE e-PL 43-fi
N i PURCCY b2 IR A e S 3 3E ]
VR R, MORABIIEE X e-PL PR AT A
P1d 531 175 B0 A BN [l 57 A B2 1] PAd [l Y ik
Pt ik, ABFFEXTEAE NCBI A 5 Bk

actamicro@im.ac.cn

e-PL =4 (S. albulus NBRC14147. S. albulus
CCRC11814. S. albulus NK660. S. albulus ZPM .
S. albulus PD-1)FIA S50 2 A A 17N 55 5 T
M-Z18 4 IE N FEAT pld FERFHH R, HER
FERR AT X AT R JEPE 430, S5 AL An1El 2-A fir
TNo 61K e-PL P AE R 2N &R pld JEH, &
MENIEAEWRD pld LR T A, 544K pld 11
pld I . IR AT RIIEE XS 4087, B3 6 #k
e-PL 7R R Z A8 Pld T 2 FE R 5 51 A ik
100%, 1 PId 1T 24 FE /2 7 S AR SR 99%-100%,
X PId [ F1 PIAIIAE 6 ¥k e-PL = Ep HA
e RS

pld T F:R KN 1485 bp, ik 495 A>3 Kk
B2 pld IR /NR 1401 bp, Zwtid 467 2 I
2. TERIEBRKEXF PId 1 A PId 1T 4 [ PR R4 5
Fext oA (El 2-B), R ZIE HA 34.57%H)
— ST 43.33% AR, W] —F W] AR H A W
WA RE 2 S, A BLASTp % Pld [ . PIdII
SEABIEESIIT L, RIPE T I A T
HWEY, JBT M1 KGEEEIKNE, &a] IEL
BREEK A 1) — KB H W, FITIFEL M AL SignalP
3.0 Server. TMHMM Server v.2.0 A &2 PROSITE
PEAT DI RE T 4> Hr, & BL P1d T A1 Pld 1T 5 )2 2
M H AR A AE AN MBS R AR, N R a3 (55
KP4, RIS —Fh Zn® &R 45 A E A .
2.2 /NASER M-Z218 [%f# «-PL G811

FET FRFIEEREE S0, RTINS
W M-Z18 LKA [RIAETE pld 1 F0 pld ITHEH o
FHAE pld I pld [IFERFE/NAEEREH M-Z18
RS AR ePL WFEMIIGE, AU E
30 °C B55% 12 h /NI R R M-Z18 TR I |
VRS, TR T & A 10 mg/mL e-PL i MES 2%
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W(pH 6.0), 30 °CHEHE 3 h /)5, FIH HPLC K B REU/DALR G e PL & B 1, £
W - VE WY e-PL A BEMAT, S5RWE 3 Fim.  /NASEER M-Z18 HA R R A -PL 2K
T e-PL dndEmm (8 3-A), SA/DEERE  REHE ePLIWRES), HWE pld [T/ pld [TEEA
M-Z18 WA MES ZE0iE P i) e-PL MR E RS 7E/NEIBER T M-Z18 H R #5 T FEf# e-PL 1LIRE

(A)
\ M-Z18 NBRC14147|CCRC11814 NK660 PD-1 ZPM
7 . _
M-Z18 . b _ _
7 7 7
: . _ . i
NBRCI4147  tows | Goo% | 0% | 00%
: ?//' ////é//////////// ////// 77 //////////////////// /// /// ////}////////////////
CCRC11814 | ?///é// %é////%// .
/// / ///////
NK660 % .
//// Y
T
PD-1 .
ZPM
B)
PldI ...MR VP SLMLAT PAS AADFTJGAPGAGDSYGESENGGYRVS TLURRTTQDISEFNAIFGLKVSEI RI NGKKA 09
P1dII M’I‘RCGﬁAE RBAEPFAATVADGPTGPEE ...... A m&'runm-\ !ﬂﬂ:ﬂﬂ $$ERI EE“ANE]I’EIEVELSRLTAHTAMI DGVR 96
Consensus gaa yp g ydl y pa 1 a  a 1 r 1d
PIdl THRTS GRHEEVTPATIZVEKFKD V. [ELKI DIEFTAVARTP Q TYDI SVA TSK 197
PIdII VEERQUNGKYLATPHGNG ARF kpvEEPFGEI “DRTGDP PS AFTFRI a ILER 198
Consensus a 1 pl v vy £p va » a wlip nd p dka vp nl ng 1
PldI SSKLGWTRFNWRSD AI DI TTDRTADE. . LEVEINAVSPDLGANLGAERAST VTEWLQSV PNVPAGYALE 297
PIdII RRSGHRECWTYHHP nnns AQL PG ALHNSYPARNAEDEAHDL QP MLRAFSG EAY \"IJAELAAPV; 300
Consensus poayl t i a e qt
PIdI FYEKKAFIKG. ANVS AHQWY GRS VSL| WLNEGF AE'YER* WL WS ELS DYTYAQHPADDPFWIVKP PDK! SA 398
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Figure 2. Alignment of Pld amino acid sequence in &-PL producer strains. A: Alignment of Pld amino acid

sequence of Streptomyces albulus. Dark gray square represents Pld I amino acid sequence identities, light gray

square represents P1d II amino acid sequence identities; B: Alignment of Pld amino acid sequence in S. albulus

M-Z18. The signal peptide is marked with a frame, and the position of Zn>" binding is indicated by plus signs.

Figure 3.
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The ability of S. albulus M-Z18 to degradation of e-PL. A: The HPLC detection of standard &-PL

sample; B: The HPLC detection of S. albulus M-Z18 degradation ability.

http://journals.im.ac.cn/actamicrocn



3550

Wenjiao Diao et al. | Acta Microbiologica Sinica, 2021, 61(11)

2.3 /PNEASEE M-Z18 pld ZE B ExM
RIXEMRA

MEESE PIA AN PIAILAE/NISER T M-Z18
HIVER, ASORSEE R BE R R L IR A Rk
WAL Ik, RIS R TN BE R M-Z18 1Y)
pld [ PG HERE Apld 1 . pld ITHY R RV Apld 1]
M pld I . pld TXUEFRERE Apld [ Apld IT, [A1%k
WMk Apld [ ::pld T . Apld IT::pld IT . Apld [ Apld II::
pld Ipld [T, i$3RiIKHE OE-pld I . OE-pld II .
OE-pld [ pld II .,
2.3.1 /DNEFHEEE M-Z18 pld B R AR 1
B, WIEMRS T 1S Bk i, PCR P
53] pld [ K 3329 bp #1 3162 bp A F R [
VRRY I, 38 2t — 25 v B R S LA G B A
pKC1132 |, 153|Hi4H foki pKC1132-Pld [ . %
FHFERER YL, B pld TN 3387 bp HY L ii#[] I
B F1 3262 bp 1Y T i (AR % 4548044 pKC1132,
SR EH TR pKC1132-pld I, BFFEH R EAH
Bk, G R AN BER T M-Z18
23 3 AN IEFRSE , FITIBORL b #5720 75
FPUMERZ B X M U B R o T A5 B A

(A) (B)

5 \!
& »
bp @é Qg& VQ\

& »
bp @%& \‘é« v‘?\

2083 bp

2000 —

<2617 bp
1500 —

<1781 bp

1206 bp
1000 —
750 —

500 —

250 —
100 —|

©)
bp

2000

VEREARNR, PEHURASMRIL N4 DNA, #4T PCR
BAUEIE R, RN TEAS R pld 1. pld 175
WREME Apld T . Apld IT (B 4-A F1& 4-B),
AT pld BCEEBR R, K C A BELF Y pld 1]
R BR R pKC1132-pld THEE %5 AN Apld 1
H, [RIREG SR IR . S BN AR A BRI i 5%
bk, PREUEIE ML 4] DNA #E17 PCR 35
UEJE I P, e 25 B U R A5 B XA BR T AR
Apld [ Apld IT (] 4-C F1El 4-D).
2.3.2 /PAEE R M-Z18 pld E R [F#hf11d R &
BRI He BB S ik 1.6 HhFTiR Tk,
PCR ¥ 34155 H B H pld T (1485 bp)Fl pld I
(1401 bp), FJF#E A 2N AR pIB139 H, 435115
FI| 520 Tk pIB139-pld [ F1 pIB139-pld /], ¥
9 ok 3E o A R o il i AN B Apld [ Apld 1T
Wbk, e B HA LS SRR R, $2
W w3 R AIFA A pIB139 @MY
Pld [ syz-F/Pld [ syz-R #4750, &g 2)
IR KR Apld 1 :pld TR Apld IT::pld IT (€] 5-A).
SR TR FE Y 45 R0 56 0F 7 vk, % I 4L R R
pIB139-pld [ . pIB139-pld [[il L 55568 03 il %

(D) ¢
b X

& W
7

<2617 bp

<1781 bp 2000 <2083 bp

1000 <1206 bp

750
500

1000
750

500

250
100

250
100

4. pld BRI THRAT B IKGEIE
Figure 4. Electrophoretic verification of pld / and/or pld Il knockout strains. A: pld / knockout verification in

the single knockout strain; B: pld [/ single knockout verification in the single knockout strain; C: pld / knockout

verification in the double knockout strain; D: pld /] knockout verification in the double knockout strain.
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Figure 6. The e-PL degrading activities of recombinant S. albulus strains.
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The ability of recombinant S. albulus strains for e-PL resistance. A: MIC value detection of pld

knockout mutants; B: MIC value detection of pld complementation strains; C: MIC value detection of pld
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Physiological function analysis of g-poly-L-lysine-degrading
enzymes in Streptomyces albulus

Wenjiao Diao, Daojun Zhu, Long Pan, Xusheng Chen”

Key Laboratory of Industrial Biotechnology, Ministry of Education, Jiangnan University, Wuxi 214122, Jiangsu Province,
China

Abstract: [Objective] The distribution and physiological function of e-poly-L-lysine-degrading enzyme (Pld) in
Streptomyces albulus were investigated in this study. [Methods] The sequence of Pld in the reported
g-poly-L-lysine (e-PL) producing strains were mined and analyzed from their genome by bioinformatics methods,
and then two types of Plds in S. albulus M-Z18 genome were knocked out, complemented and overexpressed by
genetic methods, those recombinant strains were used to study the degradation of &-PL, the minimum inhibitory
concentration (MIC) of &-PL and their &-PL productions. [Results] pld / and pld /] are widely distributed in
S. albulus, and their protein sequences are highly conserved. The results showed that PId I and PIdIl in the
S. albulus M-Z18 all could degrade e-PL. However, the degradation activity of PIdIl was dominant, while Pld I
and PIdII had a synergistic effect on the degradation of &-PL. The MIC values of recombinant strains with pld /
or/and pld I] overexpression toward e-PL were significantly increased, especially the MIC value of pld / and pld I/
co-overexpressed strain was 2.19 folds higher than that of the original strain. Surprisingly, these recombinant
strains showed no significant difference in the production of &-PL at pH 3.0-5.5 compared with the original strain.
[Conclusion] Pld I and PIdII are highly conserved in S. albulus, which physiological functions are protect
S. albulus from the inhibition of its metabolite &-PL by degradation at the neutral pH.
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