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Molecular Clone and Expression of Phospholipase A1 Gene from
Citrobacter youngae in Escherichia coli
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(1. National Engineering Laboratory for Cereal Fermentation Technology,Jiangnan University , Wuxi 214122,
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Abstract. For the heterologous expression of phospholipase A1l ,the gene of phospholipase Al from
Citrobacter youngae (CICC No.21596) was cloned into the expression vector pET28a (+) to
construct the recombinant plasmid pET28a (+)-plal.Then the recombinant plasmid was transformed
into E.coli BL21 (DE3) to achieve the recombinant strain pET28a (+)-plal/DE3. After subsequent
induction by isopropyl B -D-1-thiogalactopyranoside (IPTG),an approximately 33 000 protein was
detected in the cell lysate supernatant by SDS-PAGE. The PLAT1 activity was detected in an egg yolk
agar plate,indicating that the PLA1 gene was expressed in E.coli. The best induction conditions for
PLA1 expression were achieved by the optimization of fermentation condition and it was showed as
follows,4% of inoculum amount,2 h of initial culture, 8 h of induced culture in the presence of 0.4
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mmol/L of IPTG,and growth at 37 “C. Under the optimized conditions, the maximum PLA1 activity

in the supernatant was (5.6 0.2) U/mL.

Keywords: Ciirobacter youngae ,phospholipase Al ,expression,optimization, E.coli
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1.1 ##

111 AkFAE
T A A W T AR R 0 (CICC No.21596)
E.coli JM109 BL21 (DE3) i# ¥k Je 2 /& pET28a (+):
49 Ry A 5 i A S 56 = R

W Citrobacter youngae ; P

1.1.2 KA RN YR BamH 1, Hind 111 DNA
marker Protein marker: W) H =4 (KiE) TEAR
/N F] ;T4 DNA i % ff \Tag DNA R & B Ex Taq
DNA %4 B . ANTPs ,pMD19-T (Simple ) & 14 . g A
TaKaRa 24w ; DNA R B alifbial ) & ok /N i £ HL
R & e R & 0 [ b s R S v A )
RN ;50%09 5 .04 B LAY RHE A RA
] 5 HA 3R 24 A [ A Al

1.1.3 314 LiE5 Y P.CGGGATCCATGCGGG
CGATTCTGGGAT BamH 1

U514 P,: CCAAGCTTGAAGATATCGTTGA
GCATCACGCC Hind 1II

EREIYh EEAE T AR BR A E A A
114 35k LB E R3] o/dL BE A 0.5 ¢/dL
B3RO 1 g/dL NaCl, F£98 17 pH 2 7.0, il & [
RERFREENDMA 1.5 o/dL Bl .

B > B9 84 ] 4 K5 9% % . NaCl 0.66  ¢/dL. B iz
1.09 g/dL BiEY> 0.19 g/dL Eig 1.5 g/dL. by # 2
g/dL,pH 7.2~7.4,

1.2 Fi&

121 # KAx % B A B plal X B o K R
Citrobacter youngae %« /K DNA (1) £ HUHR AT 4% J8 ST
mk [12] #E47 . AR I NCBI L 4R T % Citrobacter
youngae ATCC 29220 PLA1 % A F¥ 51 511519 P1
K Py, RGP, Ko Py LA KA R AT T % £ 4K
AR AT PCR &3S, RN 5584 95 CHAEE 5
min;94 °C 30 s.57 °C 1 min.72 °C 1 min, 3£ 30 4>
PEI ;72 °C 10 min, K PCR 7= 4 1 47 BE e L Tk G
W I ik R & sl

1.2.2 £ % pMD19T—plal # A 3E  ¥5alifk A
Wi B 3L R R BE S pMD19-T (Simple ) % 4% |, #: 4k
KIGAT B IM109, I 115 2% LB Bk i, PhHU
PR E AN LB 85383, BV LT R
%3 F BamH 1 F1 Hind 11 BEYISAE , 6 56 31F 1E 5
(8 JoRE 6 ) b AR T EAT I, ORI T A Y E 4H
KL A 45 8 pMD19T—plal ,

123 ERA T4k pET28a—plal ¥ E  $RIE
A pMD19T —plal/JM109 () i k: , JH BamH 1 Al
Hind 111 F§Y #1100 B 09 R B, 5 R4 BamH
1 A1 Hind 111 B VIZ AL pET28a(+) # Ak 16 Cit
BTz . W3 He = Wy e AL 2= R A AF B IM109 I
WA R AR R PUPEEA,37 CHi 10 h, PR 1L
THA 2 RIPER LB R 5557 12 h & 0k
It BamH 1 F1 Hind 111 XUEGYI B UE , FF 56 0F 1F
(k1w 248 pET28a(+)-plal ,

124 FPLAl TRBMMHE  $RB pET28a(+)
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—plal/JM109 1) 5L, i 6K W #F i DE3, I i 1 R
T 5 28 P T A A7 7 3

125 FaWeyiFF kA & SDS-PAGE o #7  #
T 5 2 B pET28a (+)-plal/DE3 LA K pET28a (+)/
DE3 T LB RBE R 5k rh 37 CHE Rt &, 5 —
K UL 4% W H AR B 03 B 45 2 50 mL LB R
R FRIET 2 ODgy 4 0.6~0.8 B}, A IPTG EL
WM 0.5 mmol/L,37 Ci5F 6 h, IESEHIEE.O
WCAE TR, FH pH 7.0 1147 1R 5 2% b i 8 A R 1A 7
A IR BRI 12 000 r/min B0 20 min, B
VS 10 g/dL 19453 25 i 4T SDS-PAGE HiJk
1.2.6 PLAL B3& H oy ml 2 R FH B RD B 85 7 M vk
UIOVRYY i iy e 3ok UM 4 7 il 3% T 0

127 TABHAKBZaNE LA KBHTHEE
M T 20 mL & RARE R UM LB 3552 56 37
°C.200 r/min K5 322K, LA 4% 1) 45 b A2 B A B0 12
250 mL & KRB RN LB #3537 C|
200 r/min K577 , @ BFEURE I ODgo 6

1.2.8 #FFE&MH®A  BISSIESHIINARL iF
SR IE) 375 00 e B DA R S R X 7 Il A S

LT

2.1 PLA1 EE¥ 18K pMD19T-plal I35

M FCAP A6 B AT 18 PLAT JE R Y K/ 870 bp,
PRt g9 Py K& P, Z (B0 Bt K /A 986 bp, Hf
PCR 34 7= W1 64T 1 o/dL S5 W 58 e v vk s, ml A
1 000 bp B & 213 6 B #5540, WIE 1, 5 i
3R BER/MAAT . 5 pMD19-T(Simple ) i 2 5 H
BamH 1 #l Hind 111 3EGU) S 0E , 25 0 W& 2, 3
986 bp 1 2692 bp P %71, 43 xdh B 1 5E K R Be
FERAR AN . B E IE 80 (10 55 4k 736 b I A T30
JP, PR R, YT S ATCC29220 1Y
PLA1 & K ¥4 e X AHARLEE A 90.11%
2.2 EHKRH pET28a(+)-plal HIHIE

T A 1 pET28a  (+) —plal T 4 5 kL
BamH 1 #il Hind 111 f§ Y] J515 ) pET28a(+) #l PLA1
BRI R B, K/ 5 369 bp #1986 bp, 45
UL 3, 2 WA I 4L TORL A 2
2.3 SDS-PAGE H k% ®

W5 A g 1) R 4H FORE pET28a (+)-plal Fi4b K
AT B BL21(DE3 ) J8A2 25 40 i, Pk BUs% b 1 B I 56
TIE, K45 H 2 B pET28a(+)—plal/DE3, 42 Fh 41

E1 BHEE PCR ¥ i
Fig. 1 Product of PCR amplification
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Fig. 2 Identification of recombinant expression vector

pMD19-plal by enzyme digesion
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Fig. 3  Identification of recombinant expression vector
pET28a-plal by enzyme digesion
pET28a(+)-plal/DE3, 2 TPTG 5T, 850 YU 56 1 44
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Fig. 4 SDS-PAGE of expressedt protin
24 HHEEEHKRN

PE#h pET28a(+)-plal/DE3 1 pET28a(+)/DE3,

28 IPTG 75 Ja 15O WSO8 TR A O 0 75 IR e . g 3K
B R T 12 000 v/min B0 20 min, 458 100
WL S B A 2R AR Y B R EEOF B L 37 Ci
B 8 h LA Sy O, A SR WK 5 ANIEL 5wl LA
F i, 4B pET28a (+ ) —plal/DE3 Wl 7 i 78 IR 8
SR B AT AR W Y Rk P T X B pET28a
(+)/DE3 R A A2, i) PLA1 7 A #
(CEINEE 37

1:PET28a (+)—plal/DE3 1 i W I 4 ¥ ;2. PET28a (+) —plal/
DE3 & B 7553 : PET28a(+)/DE3 BEFF I - 15 )
B 5 EHAEWEREALFAIEN

Fig. 5 Detetion of the recombinant E.coli PLA1 activity
25 EHEBEAEKHMZHNE

e 5 00 R R TR Y AR R T A M B
LR T Y AR RS AT AT DA G 1l 0 2 15 S 500 A
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Fig. 6 Growth curve of recombinant strains pET28a -

plal/DE3
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Fig. 7 Effect of induction initial time on PLA1 production
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Fig. 8 Effect of induction temperature on PLA1 production
2.6.3 FHFARENEEE NG R IPTG & —Fh
YRR 58 1375 5500, (H @ WK EE TPTG X 8 20 78 19 A=
K EAPHER, B L IPTG 4 B kg & 5t Rt
Ve — DAl R IPTG B R AR W 26 . b
F¢ IPTG ¥ B2 X 7 g 09 52 i, A 4% 2 L 0.1~0.6
mmol/L Z [8] 6 AR IPTG ¥ J& X} 55 2 i #4755
Fik, P9 AT LA IPTG ¥ B X 7 g 7K - 52 i)
ATRARK, A€ IPTG ¥ JE 2 0.4 mmol/L I g% /) it
K, PRI 1% R B A B TPTG R 04 mmol/LL,

figi% J1//(U/mL)

01 02 03 04 05 06
75 5 713 B /(mmol/L)

9 IPTG iR E X 7= Eg i &

Fig. 9 Effect of IPTG concentration on PLA1 production
264 FFEEAFEBEANGY 0 SHEEEST
1] 2.4.6.8.10.,12 h, BIFFEH S T 147 B35 7 9
S S50 DLIEL 10, BER IR Y SE K, IS 1 AN B b
TE,7E 8 h G J1 3k B e i, 2 )5 W& A
W%

£ LB A TPTG BB INZARTEZ N 04 mmol/L,
VBRI 37 °C U5 LA M IS 2 h i S0 8
h B, K FF T E AL B ™ PLAT 7K P35 51 ey |, 38 2o
R i 5 V5 0 45 #¢ e TG 7249 (5.620.2) U/mL,

6
5
34
£
2
~ 3
R
Ho
B2
1
0 )
7% S Tl /h

10 i 5 A iE 33 7= B 9 2 T
Fig. 10 Effect of induction time on PLA1 production
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AR B PLAL (4 1 FYE R B K, B
AR X T PLAT WS B AEAS WG i, {H5C T PLA1
SR RIL R FUIRR D BHET PLAT R RIA W)
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Serratia liquefaciens " ART3 T PLAL &I, JF7E K
FFA AR R] T 3RIE, Fm g 7135 %] 1 U/ml; 1999
4F Jae Kwag!""%§ M\ Serratia sp.MK1 H 35453 T PLAI
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G ARZS R WE R > B Al Ak 3R T O R4k
TAERE R C S A HIS fil A bR 2 X 3 8 19 8 1
BEAT B Al LIRFSE % PLAL BB 1R R, 356 1%
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