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Cloning and expression of the
pectin methyl esterase gene from DCE-01 strain
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Abstract: Primers were designed by the potential pectin methyl esterase gene annotated from the whole genome
sequence of DCE-01 strain, which is an efficient strain for bast fiber bio- extracting. The pectin methyl esterase
gene was cloned, linked to pEASY-EI1,and expressed in Escherichia coli BL21 ( DE3).The positive colonies were
selected by the hydrolysis circles, and then their pectin methyl esterase activities were analyzed. It was resulted
that the pectin methyl esterase gene ( GenBank: KC422449 ) was 1107bp and encoded 368 amino acids. By the
bioinformatics software analysis, the 26 amino acids in front of the protein sequence were signal peptide. The
molecular weight of pre-PME was approximately 39.6ku,the molecular weight of mature-PME was 36.9ku,and pl
was 9.1.With high methoxyl citrus pectin as substrate, the pectin methyl esterase activity secreted by the genetic
engineering strain was 1.51U/mL,22.4 times higher than that from the original DCE-01 strain. An efficient pectin
methyl esterase gene had been excavated from the DCE-01 strain,and its expression product could degrade high
methoxyl pectin, so it might be available for low methoxyl pectin preparation.
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3.1.1.11) BEZK i AL JRE Mt , A ol HH Tt RN s A T o8 92 ik

Zida) il sk IR e T 55 % TE liEe i, EZE M T
RS B AR AR AR R SR S (LM - pectin) HU A5

FOSRICIR . It MBS T (i Ca’ ) SR B py R Ak gk
A, AR SR e % n] DA S B, HE 0 IR i SR JRE RN EE
Jeet o SR T T TR T v B e S
SRE plr st BLORL e A AR S T AR R s
BRI ( HM — pectin ) HEBFER /N pH Y [ (3.0

WA EHA:2013-01-23 s« @RBEAA, + A —4H.

EEBN RATR(1981-) , 4, ikt L, 0B R R, AR T @ %
AMARIRL S TFAME,
2 (1983-), %, i L, AR T & A T AEWF,

EEWA: B £ HEALREIT % (200644027249 ) ; B k% = kK
K % 723% % 51 (CARS-19-E24) ,

162 513 z15m)

BAR BB B B 2 JOME 254 T, s AEAE Ca™ s
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Table 1  Strains and plasmid
PR E R A FERME E 3
DCE-01 VBRI JO0 JZ oo 2550 PR e AT H A 58 517
E.coli B121(DE3) Omp T,hsdSB(rB'mB ™) gal ,dem( DE3 ) 4§ 5 H Novagen A\ )
pEASY-E1 T7/1ac, Amp * ,N ¥ji; 6 x His 4§ 4 B TransGen 2\ ]

MR EEEL A, X6 Bacillus subtilis WP 47331k, 3k45 T
B AT A0 U5 5 Y B SR R TR . Kitamoto 2517 A
Aspergillus oryzae KBN616 T [ 5 Jiig fig fff 3t
(pmeA) ,7E M 25 b PEA47 M8 & e 1, HUIR R s it 1
TREA R TR, 45 A . ARTRTE MRS IR
E R DCE-01 SR SRR B I X (pme ) |, 74 22
R FRIRIR AR, IR SR e 1 il B R T e, S R R
Ji52 P it [R1 St Y05 R s AL Jie 1 il 1 b AR N T I
BFEARYE
1 #MRl5xHE
1.1 M5

Wk SHEA WK LR (DE=85% ) 41
Zrye kbl Sigma 20 Al A R R A B KOD plus
ver2.0 .Sac I .rTaq.dNTPs TOYOBO 4\ ] ; UNIQ-10
FECAN B FL R 2H DNA fif2 iR & Rilg 2k T A A
LR MHEE R DNA R & 2 T HE DNA afifl [k
ik & Bioteke 4y & ; DNA Marker I Tiangen 4%
w s HA AR AR S A At 25 SR A i
BRI ARG IR 3L \LB Rt

413M/BS97MyCycler PCR ¥ 3% [E BioRad 2%
Fl33-15 BRI EE.OHL #EE Sigma 2y 7] ;DYY-12
BRI PKAL bt oS — 40 ds ) s HI9025 HUfE #E X pH
it Romania HANNA /\F]; SPX-250B %A= fh 3% 5%
o B HEIRAFE G RH-Q BIRIR G4 1L &
IR AR i3S A BR 2 B s LDZX - S0KBS IS 45 49 37 2
HEHZERKE Ay R Z EIT ) ; BCM—-1000
HMEEH TS BINEHGESRRSAERAF;
RO-200 B A/KAL  H A F
1.2 WHIE
1.2.1  EAPEEFR DCE-01 BRP 9% 1k Jr i : AT
B 2H AR A % [ 44 490 T L e 1 39k B — 27 DCE—-01 B A
R E| SmL B R NGB IR I, Fo 40 B 5, 35 C i E 1
F& 5~6h, iR EAM R N7 R IR 58, 35°C #ir
Hi e 18~20h, /) B BB 7% o PEILIL R BB I8 457D T
5mL LB #5573 ,35°C ,180r/min 1537 15~18h, ik 3L A
ZH DNA $2 Bl H A s

pEASY-E1-pme-BL B35 B : Pk pme KK
A TEA 5 AL F 3P 8] 5 100 g/ mL 2R 5 53R
FNER MY SmL LB 55 3% 5L, 37°C, 220r/min i 1% 55 7%
I 0.5mL PR HEFN ) % 100 g/ mL 207N 75 25 2= B3k
) 50mL LB 1% 3% 3 7, 37°C , 220r/min 3% 32, 4
ODyi5F 0.6 2245, s N IPTG & 244 & 1mmol/L,
25%C ,120r/min i%5: 21h.,
1.2.2  FLPHZH DNA 20 =M UNIQ-10 #:=04H
3L R 4H DNA fh #2328 % & ( No. SK1201) 58 B 45
AT .

1.2.3  pme FEF MY  RIE DCE-O1 FEARFLFH
DNA Jy 21 #i i4 2R JBE TR Wi L I QeD243 I A4
Primer premier 5 %1514,

X5 4k A pEASY — E1 1 1E 1] 51 4 F,: 5’
TCGAGCTCCATGTGTATGTTAAAAACGATCTCAGG
3" (Sac 1 WH§ YI A7 &), & ml 51 % R: 5
TTATGCGGCCGCTCAGGGGAGTGTCGGCGT 3’ ( Not
I BEYIALAS) o S B A K.

LA DCE-01 Btk AL R 2H DNA ik, ] F, - R,

SIP G Q6D243 FE[A, H W) E 44 pme, 714
ARSI KOD i B 45§73 5544 :95°C 4min;
94°C 30s,55°C 30s,68°C 1.5min, 3t 35 ~jfEf;72°C
10min, SR 1% BE iR EE e f Uk 46 0 3% [F1 1l PCR
7/
1.24 FIRIKRRZWEE  XF pme PCR P=PUEATIN A
AbFR, HN A AR FR A 10 x buffer 2L, rTaq fiff
0.5uL, dNTPs 3L, MgCl, 1L, PCR 7= 4 13.5ul,
72°C {33, 30min, [0 pme Jil A 7115 , 55 pEASY
El #47i&3 (B 1) , 5 AT E.coli BL21(DE3) , il
EA 100pg/ mL Z N R NER I LB S AR X 4
THEATR G . D TR W LR 1 IR o T e B S
I 45 ) 5 S RRIEAT " .

6x His Sac [
ATG
RBS |lac I pme £
lacO Not [
7 Sac |

pEASY-El-pme
6822bp

rop Amp

pBR322ori

B AR IKTOR Y HE T

Fig.1  Physical map of the recombinant expression plasmid
1.2.5  SRBCHE RS e SRR I T I - T
pH6.0 #7451 — Na, HPO, 22 nh i Pl il 5mg/mL B4
AR W 10mL 0.5% S H i, 40°C 7K 5 V- 15
Smin, il A 2mL 3& >4 7 B 09 il # , 40°C £ i 30min
Jei, AL AL SN, ] 0.02mol/ L. NaOH . {7 5 7 A2 F R
FEREPA o AT I3 04 16 98 SORH (] g Ak A7 1979 4 Xt
W BT 3 PR E SO R B o BRI 1 pumol 32

TR JUT 05 V14 il >y — AR T3 BB (LA TU o)
SRRV ARAS N I% : 75 1% Bl BHBE I 1 S Al
LTI 0.5 % A 1 RS, FE o e L BB IR AL,
FRFE A58 [ S5 4T FL o B 5l R A 25 A FL P, 40°C
PRt 30min, e MR HIEIA —)Z 0.1% 72040, 5
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ek fik €5, 10min , {835 3, a0
1.2.6 B0 SR ) A5 MO T R G SR M
5000r/min ,4°C &0 Smin, [ 35 R4 fifd 4 K o
1.2.7  AEYMEBAEAIF 3 SR SignalP 4.1 72k
O fF S5 AK: htp://www.cbs.dtu.dk/cgi — bin/
webface? jobid = signalp, SOE40EF517DFA598 & opt
= none

K H PSORTb version 3.0 % [ Jii & {3Z: http://
www. psort.org/ psortb/results. pl

% FH InterProScan version4.8 T i & 1 J&x (1) B g
1l ; http : //www.ebi.ac.uk/Tools/services/web_iprscan/

toolresult.ebi? tool = iprscan & jobld = iprscan —
120130102-110054-0597-11574488—pg
2 HRE5SMH

21 pme EE 1%

LI DCE-O01 B kFE P 2H DNA St , H F - R,
SRR Bl L Y, H - 6 44 S pme s 282 1%
Bl MEGER F UK o3, H B R Bemg /T 1.2kb (51 2)
SHUY R B Q6D243 /N (1107bp ) FHFT .

bp M pme

4500 =
3000 =
2000 =

1200 =
800 =
500 =

200 —»

2 pme FEH Y 1Y
Fig2 Amplification of pme gene
7 :pme : PCR #4774 ; M : DNA marker I ,

22 EHTHESKN
KH Sac 1 DI (E 3, 9KiE 1) FIE % PCR 97
¥ 3, 0k3E 2) Jr X FAPE e § pEASY - El —pme
B B iy Bk B R B[R] i 2E A7 4G DU, G O/ 1 452 it
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Fig.3 Recombinant detection
VB VKIE 1:pEASY-E1-pme Sacl Hi§V] ;
VKiE 2 :pEASY—-E1-pme-BL 574 PCR;M:DNA marker II. .
Y450 1IE R 1 7 4L HEAT I, 3544 5 DCE-01
FLPR 28 7 %) T B 1Y pme Q6D243 584> — 311 pme

164 535 =15m

Tt i

F A 7 %] ( GenBank % 5§ 5. KC422449 ), 4 K
1107bp, % fith 368 DA FEE., AIFHEHT =N
39.6ku, R 140 F 5 37.6ku, pl 2 9.1, M EHE
Wy AR E iy P 3 AT blastp LB X, % BB & A
Pectinesterase superfamily, 5 Erwinia sp. %5 36 % % &
BT i SR e R Wi — 3P KT 90% , 5 Pectobacterium
sp. .Glaciecola sp. ,Caldicellulosiruptor sp.25 35 %% 5 225
T A S TR Bl — B R 35% ~ T1% (K 2),
InterProScan Fil #1122 8 17 41 I 26 196~205 {37 2 K&
12 (ISGTVDFIFG) A1 4 #RAL o

K2 AR AR PRI SRR PR Al — vk He AR

Table 2 Identity of PMEs from partial microorganism

BTG HHR s
YP_003003438.1 Dickeya zeae Ech1591 95
YP_003884111.1 Dickeya dadantii 3937 97
POC1A8.1 Erwinia chrysanthemi B374 97
AFI189239.1 Pectobacterium sp. SCC3193 71
CBX73542.1 Yersinia enterocolitica W22703 59
NP_671051.1 Yersinia pestis KIM10 + 56
7P 12469317.1 Vibrio cholerae HFA8 56
7P _10487273.1  Enterobacter radicincitans DSM 16656 51
7P 11345176.1 Glaciecola arctica BSs20135 47

YP_004480430.1 Marinomonas posidonica IVIA—Po-181 42
YP_006748347.1  Alteromonas macleodii ATCC 27126 40
7P _05430240.1 Clostridium thermocellum DSM 2360 37
YP_004022874.1 Caldicellulosiruptor kronotskyensis 2002 35

2.3 RKFEREHEHIES

B A TREREL T VR, o, i T SR TS T g T A, B o L %
o5 B K AR (81 4) , e K AR (R 3) - HH
&l 4 Fn3 3 WA B XT . CK1 |, CK2 5 Jc B i 7K £
B s PME -2 7= A= 14 7K i BBl B O, KR oy PMEE -5 Il
PME-1;PME-3 PME-4 PME-6 JGHH B /K fi#bE . 1&
AT, T RAE PEHLIA S PME -2 B AR 7™ SR i s 1t
PR Tt 9 0 7 o

B4 S kA SR P i
Fig4 Semi—quantitative analysis
of pectin methyl esterase by hydrolysis circles
1 :CK1, CK2 4 pEASY-EI1-control- BL At #NH ik ,
VEBAPERT IR s DCE-01 Ay J5UUf BRIk 1) MO S HEL B 5
PME-1~6 7353717 4 pme F: A1)
AN 5 25 PR T R ) PR PR
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Table 3 Comparison of hydrolysis circles produced

by different crude pectin methyl esterase

o 42
i *ﬁﬁf“ e *ﬁﬁf“
CK1 0 PME-3 0
CK2 0 PME-4 0
DCE-01 2.1 PME-5 5.0
PME-1 4.8 PME-6 0
PME-2 54

B BT % TR PME —2 6 I 532 it 4 50 Jke Tig
WG 3, HoAHBGRS  1.510/mL, J& 5 4G B Ak DCE-01
(0.0671U/mL) 4y 22.4 4%

3 it

3.1 AHFTE MBRSEIEIRE i 2L i ik DCE—01 v 5z [ 5]
— P41 1107bp AR EERAEGIL K (pme A) |, Zifi% 368
G FER 5 X FE R F 1k 8 E TP A RT 26 2 =R
AHE SR, BT S & B4 T 5E 290 39.6ku, il 3 EE 1
A 36.9ku,pl A 9.1, FE[R TR RRR LA B s 1A% T2
55 (DE =85% ) A Jis ) W) % T WORL 88 705 & 1.510/mL,
SRR TE K DCE-01 1) 22 1%,

3.2 — B, AR A W R T W 1) (] B
SRz i SR, EL K W A% REL T R 7K TS 2 T e B[R] BsF
WATERIR BEE M a—1,4— BEE % A K @ VR FH R
THRVE, 46 5 i 5% . AR I R SR B
oo R Y SR AR 3k Y, T A R S Y TR B AR, BEA%
i AR R SR A A 0 (R B = 22 e SR i T Py sz Tl i
Tad R R, AR A SR Be AR e ZE AL AT
B Bl AR A T ST A R 0 SR v G SR Ak AR
R, W REIE— 258 = S S R I %) P i

3.3 AL IR T PN SR i T T o) A5 P A i
R T AN IS RERFPRESE RN
51.93% , 75 A I8 B & 3k SRS A i, SRR AR R R
2.46% . FEZM8AE N SR R BA AR 2R R RN A
A ER R ] 5 ] S e SR R g e, 517 g 1) R A R e
TEResE AP Ve AR a2 PR 0 W S 39 5, 4 a0 T2 18 1) o7
F o AT IS 2 AR T L — A 2 1 S e K it 7
JH T4 s SEIL I 25 R AR R e T, e #5038 1 &
7% 111 I -
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