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Secretory production of xylanase in Corynebacterium
glutamicum using its endogenous elements
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Abstract: We constructed bicistronic expression system containing AH6 promoter, 5 UTR and its fore 38 bp sequence from
Corynebacterium glutamicum, followed by a conserved Shine-Dalgarno (SD) sequence for xylanase expression. The two major
secretory pathways signal peptide in C. glutamicum, Tat (CgR0949) and Sec (CspB) dependent signal peptide were added
before xylanase for its secretion. Fed-batch cultivation was done in a5 L jar for high-level xylanase secretion. The enzyme
properties of the purified xylanase were then studied, including the effect of temperature and pH on its activity. The xylanase
could be secreted into the culture supernatant when the Sec-dependent signal peptide CspB was used, but none was detected
when CgR0949 was used. The secretory production level of xylanase in a flask was 486.2 U/mL and become 1 648.7 U/mL
when in a5 L jar, which was 3.4 fold as in the flask. The optimal pH and temperature of xylanase were pH 4.5 and 45 °C,
respectively. Its activity was 80% of initial activity after pretreatment at 4 °C for 24 h at pH 4-11, 95% after incubation below
50 °C for 15 min, and 20% when the temperature above 60 °C. The xylanase could be efficiently secreted into the culture
medium by C. glutamicum using its own genetic elements, and the secretion level could be improved through large-scale
fed-batch cultivation. This bicistronic expression system can provide a useful tool for heterologous proteins secretion in C.

glutamicum. In addition, the catalyze activity of xylanase could be further improved by enzyme properties study.

Keywords: Corynebacterium glutamicum, xylanase, bicistronic, secretory production

REBEBG (XynA) J&— Bl Al A OB i 1k
AR R ANE B A SEME (0 — 2R B S8R, LU
BRI B-1,4 W58, |12 A7 A5 T 40 18 A L IS
t, SR E S DA, e AR
b R SR ATl S B B A A B
g B A 7 5 E B duturu ZE1FD Paes 2P E )
FORLER, FHAH T ARREEG R IE . 254 FIAH
P e

BT, & MR E R0 mE K
FFIE Escherichia coli, #&iktm L& Tt
VRS RO B A RB B R A E . Tixfe &
Bl = A5 R S W IC A LA B U2 i g, e 5
FAF M P9 A AN 1 . Chen 25 38 5o 035 6 % il
4y T CBM4AL Fil X25 X faifk, 1535 0Ks &5
“HREAE PelB 55 KT | 5 22 T 40 b B A i 2 ]
ST W L W R AT B P R R asBL R
T IR AR k1 s, Eaw

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

R 2N SOOUZ 4 M A F 8 4
W, NIRRT A 2 Y 18 F R
YRR FRIBERZ RN, WA FZERAT A A
2 B FT 7 Corynebacterium glutamicum k1K &
o MERNFRIRE E, MR FRAFEEA S TR
o I AR/ S Sl ) W =W (< X | R e
INE AR RS S BERR R E IO
PR, TR A 2 AR v U] BB L i b 47 2 28 1 O F
HAAEED . 25 G A 8 s & e
U AT R A A, A AR . MR
2 RN S5 A B L BRSSP
B A PP RSN, B AR RIS —MIRA T )
P AN R IR A F o AT R R RIS R,
B EABRBEITERIBARA WIS TR rERE
SMFEE T, AGIE AR A H S R, S
B 2 Tor B Esh, A emm, sifbii
WEIER S ; AENEE, LEeet. wHs



KFE FRARNETHESSRETETD Y RIAKRRIELRS

R I T A SR A R, BT K&
(A DT I KRS R B AR R 23, AT LA
XSG AR N2 50 S AR AR 1Y Tl Ak 2R 7= . B
E A R PRVEFT T (0 5L N 41 5 Il o o e 1, o
PEAT R AR TR AR R S

AT, TR BRI 5 W R BHMEE
R0 i ot X S e e = R U NTTR G RO AR 9 I e NSl ey
o BRI R BRI R T AR R RS
M EE SR g T RES RGN Tz —,
3 s i SR AN R TR Rk . R B Rk
A N 2 e R v VG (o0 S = ) e BN
M T A BRAR S . fa 32 v i 228 B 52 55
egfp MRk & LA, i@ 1 Golden Gate ¥ A & B A%
FF DA Sl B T e 31 T 558 )5 2h 1 Pgro #2ik
() AHB il Pruf 3 31" Sk 19 4 IR R AT 1 o
(1) Psod %1 J& T3¢ 1Y 5 3+ JF T ScRv 48 1Y
Tk Zou AR AT R I KI5 GlyA it
RIH#IG 3 Ptuf REFEAIL 5-2 5L S RN ER 1™
BRI 2 ARG AR s R BT
ZEARIN Zhang SFE AR SRR, gkl
JEE ARSI, ks T P69 JashT, & tac
JEh TR 1.9 55 Liu EHH tac-M B3 T45 4
CoR-S0949 155 IRTEA S BRI FT I Hh ) il e 1k
T K H SRR Sreptomyces mobaraense CICC
11018 LAWY A T RS BE ST
RN Rytter 55T 2 MFEFF 10 X175
(gngnTA (c/t) aaTgg) K KIAATE 35 X513
1t PCREAR VAL T 38 FH 14 Sl R AT 1T 1) 2H g
B shF1E, HEFRBHEN lac J& s F1
10 X FI-35 R Z[)FFHMTREAS, FE T i S0
B3 TR T - LB TF M i 5 s,
Yim DL ofp WG IEE, 45 E AR,
i BEALZ AR 1S 3 PH36, IF T Schv (1)
Tk BRRBEEhTAN, AL AL (Ribosome
binding site, RBS) J¥4llif i A5 mRNA iy
ZEARMCRTTE N E H R H K E£EM, 3 H RBS

&: 010-64807509

J 40 B4 A0 AR 34 255 5 T B SR A3 ] 4325 | e B Rk
H7AR 4k s Shi SEi 1T 538 WG 31 FF1 RBS J¥ 414
G y-HIE TR (GABA) TEAT R BRFEFT I Y
P 25 g/l FHHA TR, (55 ke
DAV NI T G S =R S i BT B s e S e YN
STWENEAL, ek, AR TR
alifl, XA T R M N Rk P
£, HETEA R PEF R A5 K =2 PP
AR, 439k Sec ARSI Tat i, Hrh Sec
WRE G Sk E RS EA™, W Tat Kz S
ks irE &A™, &AL GFP AL Tat %
H IR R M4, i Sec RN BB AW Bl 0 W
R B B TE IS M RO B Y TR A R Al
Sec {55 kA, X AR E L Tat B{5 B ko222,
TE I FRIB MR IR, T SR & 1 RR e e 5
AiE G5 R

T FE A 2 R AT 1T T FH 1 3R 38 2 A R T
i IR, BE 3 -5'UTR-H B R A
AT H AT 3 A A U Sz -3 b 2 3k AR H
ANIEE 1 43 W 83K o AR T BRI AL - R R T
LTSI T a2 38 bp Bk LU T A
WE mRNA 1T #IPE, 7EBFI5E =4 SD ¥4I
J& . R B AR 55 AN B H A 3R
B R I RUN S 2 AR DL S Al i 155K
N4 UA R IR T ok B Rk (A BE R T Sreptomyces
coelicolor A3(2)I ARG F1FF7E 5 L K e
AT TYORIE SR, IR LR o B B i )
WS . AT AR VAT TR 43 b 3k A IR R A 1
T—MAT T H, ik kIS A R
FEH A IR ThRE . RS 2 BRI N IR IC
HATAMRER M YR IBZEE T LA

1 MBEFE

1.1 #7#
111 BARFER
KGFFH# E. coli DH5a JH T 244 i 44 i i

B<: cjb@im.ac.cn

427




428

ISSN 1000-3061 CN 11-1998/Q A T. #2244k  Chin JBiotech

H; AT E C. glutamicum CGMCC1.15647
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Fig. 1 Brief architecture of vectors for XynA secretion.
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Fig. 2 Secretion of XynA in C. glutamicum. (A)
SDS-PAGE gel (lanes 1-5) of XynA production. Lane M:
protein molecular mass marker; lane 1: sample from wild
type C. glutamicum; lane 2: sample from C. glutamicum
harboring pxmj19; lane 3: sample from C. glutamicum
harboring AH6-09X; lane 4: sample from C. glutamicum
harboring AH6-PSX; lane 5: purified XynA. (B) Western
blotting analysis (lanes 1-3) of XynA production. Lane 1:
sample from C. glutamicum harboring AH6-09X; lane 2:
sample from C. glutamicum harboring AH6-PSX; lane 3:
purified XynA.
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Fig. 3 Fed-batch cultivation of C. glutamicum (AH6-PSX) for XynA production in a 5 L fermentor. (A) Profiles of cell
growth (e), glucose concentration (¢) and activity of XynA (m). (B) SDS-PAGE of culture supernatant during cultivation. Lane
M: protein molecular mass marker; lane 1-13: supernatant samples taken at 4 h, 8 h, 12 h, 16 h, 20 h, 24 h, 28 h, 32 h, 36 h,

40 h, 44 h, 48 h, 52 h after inoculation. Arrow indicates XynA.
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Fig. 4 The optimal pH and pH stability of XynA. (A) Optimal pH. (B) pH stability.
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Fig. 5 The optimal temperature and thermostability of XynA. (A) Optimal temperature. (B) Thermostability.

PEEM: WE 5B Frn, e s
RE AR AE 50 CHrIAL PG 5% 42 i G g
TRIFAE 95%LL |, TEUGIR B N B R .
i 60 C, ALPEJSFRATMES AR E 20% 5 LT,
Tt BT T B85 X I A SRl 52 e Y 4 7 20 "CIFARZR
BEBG L BE R AR . (I TR S TR,
WA REA ROR G 5 TR 60 CH, PSR
A D DR B e AR IR BE AN S A, R R AR B —
P, —E LR TG
3 itk

A 2 PR AT TR AR O 2 R AN A LR 1 A= 7
I, s&=— 7 GRAS (Generally regarded as safe) 4,
[F] Bof 2 — A W T MR R R A e FE . AL
B AR VEFF AR A 18 EHEA T AMIE R 11 3R 3K BT 5 1
FIRTCIRI) Iz, ARSI AT MR B E AR
REEITIF YR A A AR A S 55—+
IR 85 AHB O B 43 24 TR PR AT 11 4 3 20 vh i 1 31
RO BRI NIE R B, 45568 SD ¥
SIC I T EGFP 3Rik. A TiF—P 5k
R A HERE & FH T A AME & 0 3R 08 LRE B 45
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