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pWLQ2"™ | pVWEx1™ [ pCRC2007 . pECt™ F1
pBBI™ 45) () 3 2 7 3R ORI T KB AT %
IPTG i S 1% B 3 1 Pdac.P+acP+rc 5. X T H+F
WSS )E s F PR — 2R kR
310 (R R AE R T R SRV R I B T R
i'SER

EN st BuE N R s o N R L
T C. crenatum SYPAS-S T ¥5 Pk & (3 X r) HL Yk (2-
DE) 45 & il B R % e 10 27 B2 5 8 1 LL o #E
FEOR LR 2105 B A FT 8 25 22 S B (s % DL R
KR, UL EUKCT R 2 B R A D
TRERRP2AEAENHWEAOFRT R W
W I AR 1 g A 35 R L3 8 B T X B e K i R
4 R AT B %8 4R BORE pDXW8 ™Y eh i) 1ac 3 T L
G052 )6 1 GFP ( green fluorescent protein) 14
%R L B ¥ B B CAT
acetyltransferase) 44 25 HE X, 43 031 25 82 o5 S0 H 1)
JE BT R IR ORI R, DL O 3k B 82 v R T
JE BT B A R R R R IR A A TR A AR
Wy v S A R SR A T

(' chloramphenicol

| O R R AR

L1 ##
1.1.1 FMERK AN ETE C. crenatum SYPA

55, KIghF i E. coli IM109 ¥l A Sz 56 % {55 1]
THE A YA A AR B BT RE pACYCDuetd Fl
pCAMBIA1302 (A 52565 % {8 ; ki pDXW-8 {1
MK % B KT AR TN s B R R R
pMDI18-T #: /Ay [ TaKaRa 2\ ]
L1.2 FZFE|FFAEE: &P RS E A D) Tag
DNA Z 4 Mg J H 2% ph 4k 5 T4 DNA 3% 432 38 71 &
RNA 2B £ cDNA 4 ik 71 £ 55 39 O TaKaRa
A F P e JFURLHE B 77 & F DNA SR 8] ik 71
& A B T AEYHE ARG WA A. PCRALN
Eppendorf 5332 B #: 4, {X &y Bio-RAD pulse controller
(Gene Pulser™) %% 9% ' 14 %% #y Nikon ECLIPSE 50i.
1.1.3 853 E LB #5573 (g/L) B8 Ak 10, B2
REZ 1) 5, NaCl 10, n AN 20 g B¢ i5 B B4 [ 44 LB
BrgRdk. LBG #5350 (g/L) & Ak 10, B BEE
Y5, NaCl 10, 7 % § 5, In AN 20 g8 Jlg ¥y HY 24 8] 44
LBG }5 97 3o K2 AR 97 5 (g/L) < 8z (1 ik 10, |7
RS9 5, NaCl 10, H & % 30, 35 80 1.
1.2 S|¥&itfME K

M5 AR pACYCDuetd 1 5 X 32 415 73 1) ¥ ot
A HE I car 3% 38 PCR A1 RT-PCR T 55 51 4 ; AR 4
pCAMBIA1302 % it gfp PCR Fi % 5| ¥ W ¥
GENEBANK A i ¥ 2 K )3 1, ¥ b H 1 3 30 7 18
S A (R 1) i Bl A T A E AR R A
Ao

% 1. i F PCR #1 RT-PCT ¥ #1345
Table 1. Primers used for PCR and RT-PCR

Genes Primer sequence (5°—37) Restriction sites
. F: ACCCGGAATTCGAAAGGACATGAACGATGGAGAAAAAAATCACTGG EcoR 1
“a R: CGCAAGCTTTCATTCTTCGTCACCTCC Hind T
y F: CGCGAATTCGAAAGGACATGAACGATGGTAGATCTGACTAG EcoR T
P R: CGCAAGCTTCCCGATCTAGTAACATAG Hind I
- F: CGCGGATCCTTGCCCTGCTGTTTTTAGC BamH 1
R: CGCGAATTCCAATGTGAGACATGAAAC EcoR 1
o F: CGCGGATCCGGAAGACAGCGCGTTTGAC BamH 1
um R: CGCGAATTCCTAGAACCCGATAAATAAG EcoR 1
, F: GCCCAGGTAAGGTTCTTC -
16SrRNA~ R: GGTGTAGCGGTGAAATGC -
F: ATTGTATCCCGCCCTTTTGTAT -
cat—q

R: ACCTTCATCGTCCACAGTCATA

Note: The start codon of reporter genes gfp and cat are in bold face

L3 RBasFXESHR
% B http://www.

promoter. html 7F Z& % £} Berkeley Drosophila Genome

fruitfly. org/seq _ tools/

Project, i A\ H F5 J5 8l 1~ 3 X 7 BE, 26 4% I A% AR 2K
R4, R0 AT B R B 1 2 g X O 2 AR F
LI
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1.4 HirEzT DNA FERIIE

PAL C. crenatum SYPA5-5 4%t 4& DNA by B 4 ,
S L 1 Pekes Pfum (1) E R 51 #) #2847 PCR,
P2 AAHEE BT ER A B RS H
EcoR T M1 BamH T Bg ), I H] Ak K 26 40 32 ) & kAT
afifb, 3% Bk TI)T .
1.5 EHIRE H 1K pDXW-8-—<cat 1 pDXW-8gfp
B # 2

5y 5 LL pACYCDuetd 1 pCAMBIA1302 k£
MR 1 Y catvgfp N UF51 4 34T PCR ¥ 1% H
cat M1 gfp W HE DA By Beo IR PCR 7™ 4y Jim 3 %
pMDI18-T # & I, B V) 5 F J5 £3 3 T 41 i ki T—cat
Hl T-efpo ¥t T-cat Fl T-gfp P FikL 5> B & EcoR 1 Al
Hind 111 X D) Jie [9] e 26 4k » 3% 422 31) 28 5 [R) FF 8 5 40
) pDXW-8 # /4, i @t i FR an &l 1 firo . = 41 kE
4% M pDXW-8-<cat Fl pDXW-8-gfp.
1.6 EHREIFRENEHLEBE

Mg fE K 1 T 7s, pDXW-8—cat Fl pDXW-8-
gfp 73 B EcoR THI BamH T ), )[R 24k 5 5
1.4 301 BEH T4 DNA 8 j 82, ] PCR
TIVER R I N . R B R B 1 R B
HAL R B 1 AR 7 ) A AR R AL B coli
IM109 &% A4 I, v i 554k " B4k €. crenatum
SYPA 55 B2 A 40 o A R 0 22 2= P2 7 A0
pri Rl X X E A
1.7 FRBEFZFHABEHLER

FEIAE 550 pg/mL R85 Vi BAE K &
41 E. coli WVxHFN LB 3532 5 h T 37°C 8 K 5 9%
PEIAE 510 pg/mLR S5 =P EAE KR E 4] C.
crenatum W% T LBG 15 8 2 b T 30°C 48 K 1%
Fro WACIE B IR YRR TR 4 0l % 1% B R R T
T2 4720 mL/250 mL K% 3% 3 (1) = /4 i #1200 r/min
IR R 40 1597, B R e 4780 mL/250 mLs 77 ik
1) = AT 100 r/min (IR 4R) B35 .
1.8 BaFRENDH
1.8.1 FETEALEHS GFP IR XMW I LR E;
FEIE gfp BE DA T4 TR T R, 2 00 WSO A Ui,
100 mmol /L Tris-HCI (pH 7. 8) ¥k 2 K, B V%, 7 B
100 15 i WU & & T 30 h v ks [R5, 5 9%
6 AU T WL 5% 5 O R B G I e O0 o B LU R E B
THE M. EA R ELL E coli JM109 F1 E.
coli JM109 /pDXW 8—fp 1 2y > M, T 2H 4l A # AT 7

EcoR |
BamH 1

Kan

HindIIl

HindITl EcoR |

repj S0
dso

oriE

cat/gfp

promoter
BamH | and EcoR [ BamH T and EcoR |
digest digest
i e EcoR T
catgfd /- " pamH 1

Hindlll

amp

oriE

ElLESERBHFERREMNEARVNIEKRHHE
TR
Figure 1. Construction of the recombinant promoter — probe plasmid

with target promoter . fragments.

PL C. crenatum SYPA 55 Fll C. crenatum SYPA 55/
pDXW8gfp 1 Jy Xt 1 -
1.8.2 SEHCE¥FE CAT FMERNE: I L
IR car 1R H A VAT A IR R 0 WACAE 4N e, T
100 mmol /L Tris-HCI (pH 7. 8) L ik 2 W, B i%. i
T VR A A L, 0, B B3 B A T e 1 R
Wio 39 LLAEAT pDXW8—cat Al pDXW-8-gfp [ E.
coli JM109 F11 C. crenatum SYPAS5-5 kX I, 347 [A]
FERISES o SR A% o s s i Y e MR A
CAT i 3% I T 5 J7 32 SOk 7 i SR R 2
100 mmol /L Tris-HCL (pH 7.8), 0.1 mmol/L
acetyl-CoA, 0.4 mg/mL 57, 5= f (24 3£ 7K FF i8)
[DTNB 1, i 2 0 FH Bl 9 s 4 S N TR 4 ) 78 7K o o
F) 37°C, N R R R0, 1 mmol /L, 2,
7RI E G W WAE Ay, s DR ISR 2R R R
X M
1.9 RT-PCR 323§

e FEAE IR AS R S A R B 20 #UE KR
MR B4 W C. crenatum SYPAS5-5/pDXW - Ptkt-cat,
Z: i RNA 32 B0 0 6 U0 W) 45 32 IURE il (9 &L RNA,
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BRI Ao aso LU AEAE 1.8 = 2.0 (¥ 7 ) BEAT 10 % 5%
2 cDNA 55— & Bl ) & il W] B 3 4E, SN R &
W & B RNA <500 ng. PrimeScript Buffer 2 pLs
PrimeSecript RT Enzyme Mix 10.5 wL.Oligo dT Primer
0.5 pL.Random 6 mers 0.5 wL,RNase Free dH,0 %
F 410 wL,37°C #4415 min,85°C WEALS s, Bl Hy J2 B
K ) cDNA. RNA Fll ¢cDNA FEA - 20C R f£. ¥
cDNA % Fifg 45 #4290 B R IR w2847 RT-PCR
SEy s LA I6SrRNA AF WS 3L, A7 e B B2 5E 3 A
HE.
1.10 5 L% E24EI8F Ptkt 7£ C. crenatum SYPA
5-5/pDXW-Ptkt-cat F1 B Ifj fE

¥ FH W C. crenatum SYPAS5-5/pDXW Pikt—cat
1 C. crenatum SYPA5-5/pDXW-8-cat %1k J&, X F
LBG Wi IR FEAES LT GE b A I 5 77 WOog Pt 4 K e
B4 5 8300 1r/minfl600 r/min, £ 57 g 2 LA
B, A7 4 hEURE, & 48 ho W 5 41 RE 5 % AN KR
T IS 17 A5 35 20K 2 (DO% ) T AR Wk 1B (OD.,) M

CAT Wi i% /) 25 2 Bk A7 % b oy #r o

2 AR
2.1 ZTREKTEEMBEZEZEREANHESEE
AR DR ZH T S b, B b A R AN [R] it A
SR BE A B AT E SYPA 55 (AT bR A gl
VKOS AT, L E B 32 AN e 2 (V% M A =
2.5) & A AL % ik MALDI-TOF-MS K& MS/MS
TR, T K 27 B AR . AR R BEAT
Je DAL R IX S8 H g 0 ik DA A R AT R R A
SROEANE = NI P T = o - g = I L V2
DU ik &, 45 30 32 W FOK P SE ) 22 7 W R
AR I TFTRERRM 2 NER (R 2), 45
4 #: W B B ( Transketolase) A1 & #] & & /K 1k Ff
(Fumarate hydratase) o %% il [ [ A ZE 1 R 18 7K 14
My A B EE, EES 5ERAH G E
AR .

x2. BREBMFE

Table 2. Screening of target proteins

Protein name V% Copy number (CN) V% /CN
Transketolase 3.277112 1 3.277112
Methionyl+RNA synthetase 0.510306 1 0. 510306
Putative DTDP-Glucose 4,6-dehydratase 0. 967706 1 0. 967706
Putative ZINC-type alcohol dehydrogenase transmemB 0.719739 1 0.719739
Tryptophanyl4RNA synthetase 0. 641047 1 0. 641047
Thiosulfate sulfurtransferase 0.218458 2 0. 109229
Peptidyl-prolyl cis-rans isomerase B 0.729272 1 0.729272
Polyphosphate glucokinase 0.797344 1 0.797344
Acetylornithine aminotransferase 0. 441573 1 0.441573
Inositol-5 -monophosphate dehydrogenase 0.218458 3 0. 072819
Fumarate hydratase 6. 60038 1 6. 60038

L2,3-butanediol dehydrogenase/acetoin reductase 2. 11403 1 2. 11403

Succinate dehydrogenase 0. 365271 3 0. 121757
Lactate dehydrogenase 0.451753 3 0. 150584
Predicted GTPase 0.218458 2 0.109229

2.2 BRRIFAEXRZBEEAHFBERALBFERSFX
WS REEHGE

2.2.1 BHIFXEMES M RETE: 7/ GenBank
WOt R &R B 2.1 ik By R A A AR A R AR
Bt B a7 ol9 (£ 1), 8L C. crenatum
SYPA 5-5 Bt /& DNA Jhy B 2 17 PCR, 73 5 43 21
K/NZ3 05180 bp 1200 bp H 1 )1 B K 3L 53 53l iy 44
& P4kt P4um. A5 H BamH 1T F1 EcoR 1 3
AT XA Y], A DNA 4l 46 a0 Sk AT alib s & il A

T BN F AR R R . 24 ik Berkeley
Drosophila Genome Project 43 ¥, 73 3] Pkt FlI P<4um
HA R oaem X (£ 3), Hrp Pkt )5 3) 1
DX A T v % B2 — 47 bp, PHum i 8h) 7 X WA T
38 —83 bp. Patek %" Ay 55 A Jh AF 141 1A 02
JRUAT B AH B BT 1 10 A3 8 5 AN BoAT B 8 135 X,
(0 LV P < = <97 S G R~ R S & | B
TGnTATAATnG. Z3#r ik jE 3 72 HEIX DNA %
A REM 0 X A 5% kS 46 {7 £1 (Transcriptional start
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sites, TS sites) (& 3 BAK) , 33T Pkt ) 7] &40
X 751 A TATGAT, 5 3% [/ J37 #4475 — Ak 5 1 2%
A BT PHum 0] 840 X ¥ 4] K TCTGAT, 5

e G P kN S e 1 b kS U EiE I
)1 T RE

% 3. iR B T 1Y DNA B354

Table 3. DNA sequence analysis of 2 target promoters

Promoter name Start End Score Promoter sequence
P-ikt 2 47 0.74 CTGCTGTTTTTAGCTTCAACCCGGGGCAATATGATTCTCCGGAATTTTAT
P+um 38 83 0. 68 ATCGGCATTGAGGTGCGCCCAGATCCGTATCTGATGGAGCGCCTCCAACA

— 10 region

TS site”

(@D Transcriptional start (TS) sites and the presumed - 10 regions are in bold face

2.2.2 T K pDXW-Sgfp 1 pDXW-8-—<cat &)
#EE: 57 LL pACYCDuetd fl pCAMBIA1302 Jy #
W s cat T gfp LRSI M EAT PCR 7 453 1 654
bp W] cat Jy BeAIZ) 1154 bp 1 gfp )1 B 70 XL V)
L5 28 M TR 9 10 10 pDXW -8 3 44 i 8%, 19 21 & ) 75
FEP cat BYTE AL TR pDXW 8 —cat F1 5 gfp 1 H 41 )5t
K pDXW-8—gfp. £ V)5 Uk (& 2-A) , o] L& H
pDXW-8~cat H] EcoR T Wi U] J5 5 2 499 kb i Be, &
pDXW-8 Fll cat 2 FIA A ; T pDXW-8-cat | EcoR 1
A Hind T XK V), 14 2] — A~ 25 8350 bp il — A
650 bp i B, 4> Fil 5 pDXW-8 £ EcoR 1 [ Y] Fl cat
PCR #3897 Be RN TA) S Ui W) pDXW 8 —car 14 4%
W TR pDXW -8 £ 5 ) %o i 3 B 1 3
(] 2-B) -

223 BT R FREMNEHRMKAKABHE:
¥ pDXW-8—fp 4T BamH 1T F1 EcoR 1 BEY), 15 5|
8.7 kb¥1 K J1 Be MZ1250 bp ) tac J7 31 F B 91
KRB 5 2,201 frid |3 8 7 g U1 = 4 3&E 4+, [ PCR
J7E AT I UE B e o (18] 3) o [ FEIR, 45 Al
HAs A 2 1 Fr Be iy pDXW P-cat [ 74 1 i FE 1 1
2.3 BaiFRIEMSHR

2.3.1 GFP RYS A4 M - A 5541 B A8 A [F i 44
PEN R i B B R VR R e IR A AE B L
FOL BRI B BTG i, G R R 4 S5, E
g B R, SRR T E. coli IM109 TE3 G E. coli
JM109/pDXW-8—¢fp Hl C. crenatum SYPA 5-5/
pDXW 8—gfp #AT 9¢ I8 L » {H S £E el ¥ 4 4% AT AN
WA T 965 BE 22 0 AN K U6V S m A tac
JA BT S TC R E. coli JM109 /pDXW Ptkt—gfp
Fl C. crenatum SYPA 5-5/pDXW- Ptkt—gfp #5 %< )t
SR T ELAE e W S A AT 9Ol B e TR 4

1154 bp

A& 2. ki pDXW -8—cat (gfp) BB 16 iF

Figure 2. Restriction analysis of plasmid pDXW -8-cat (gfp) . A: pDXW-
8—cat; B: pDXW-8-gfp; M1:ADNA/Hind Il Markers; M2: DL2000
Markers ; lane 1: PCR product of cat gene; lane 2: pDXW-8-—cat/EcoR;
lane 3: pDXW-8-cat/EcoR I and Hind Il ; lane 4: pDXW-8/EcoR T ;
lane 5: pDXW-8-gfp/EcoR 1 ; lane 6: pDXW-8-gfp/EcoR 1 and Hind
Il ; lane 7: pDXW-8/EcoR I ; lane 8: PCR product of gfp gene.

3EHERSFREREARNH KA PCR BIE

Figure 3. PCR identification of recombinant promoter-probe vector with
promoter gene. A: promoter gene P-tki, B: PHum. M: DL2000
Markers; lane 1 —4: PCR product by C. crenatum SYPAS -5 gene;
lane 2 — 5: PCR product by plasmid pDXW-8—gfp; lane 3 - 6: PCR
product by plasmid pDXW Pkt /Pfum.
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A1 VWA 31 A5 e B AR AT TR RS 1 v TR
WA % M E. coli JM109/pDXW Pfum-gfp F1 C.

(al) (a2) '

(bl) (b2) (b3) (b4)

crenatum SYPA 5-5/pDXW - Pfum—gfp & W & % % =

B

(a3) (ad)

4. Kip+F & JM109 R @& AN

Figure 4. Observation of GFP in E. coli JM109 and the recombinants.

oxygen level;
E. coli JM109 /pDXW-8-gfp
JM109 /pDXW -Pfum-—gfp.

(a3), (b3):

(b) Cultured in low dissolved oxygen level;

(a) Cultured in high dissolved

(al) , (bl) : E. coli JM109; (a2), (b2) :
E. coli JM109 /pDXW Piki—gfp; (a4), (b4): E. coli

(al) (a2)

(a3) (ad)

(b1) (b2)

(b3) (bd)

5. ST E SYPASS il R AR LEAREN

Figure 5. Observation of GFP in C. crenatum SYPA5-5 and the recombinants.

(a) Cultured in high

dissolved oxygen level; (b) Cultured in low dissolved oxygen level; (al), (bl): C. crenatum
SYPA55; (a2), (b2) : C. crenatum SYPAS5/pDXW-8-gfp; (a3), (b3) : C. crenatum SYPAS-
5/pDXWPtht—gfp; (ad), (b4) : C. crenatum.SYPA5-5/pDXW Pfum-gfp.

2.3.2 CATHEGEMINZE: W B8 7 B EA
TR 28 AN TF) VSR A5 A R I i 1R AT B 7 O A O e » 4%
S, HY CATT Pl 3 I 5 J7 30 00 i KL IBG W th CAT
MBS S, 45 LK 6-A (4 E. coli IM109) Al &
6-B(EZ C. crenatum SYPA 55) .

E. coli JM109/pDXW-8—cat f£ H KB E LT
CAT ¥ J 43 5 43.501 U/mg.3.497 U/mg, J5 M &
ZH, C. crenatum SYPA 5-5/pDXW-8-—cat 7F /5 ik %
ST CAT W& Jy i Je W S 2200 BE W] tac J3 3))

EMEANZ YA L. E. coli IM109/pDXW-—
Ptkt-cat 7F = V& & 5 F F CAT 5 J1 3.032 U/mg,
FEARH A ST T A1 083 U/mg, @ 5 4 fF 1 CAT
W AR A & MR CAT 35 J1 i 2.8 i, C.

crenatum SYPA 5-5/pDXW Ptkt-cat 7F i 1L % 5 5 1
T CAT 35 5120 5 1. 987 U/mg.0. 621 U/mg, &= %
SR CAT M ) R AR S A N 3.2 %, Ut
WP, Rs T2 WA KA T E
IJM109 /pDXW Pfum—cat 1 C. crenatum SYPAS5-5/

coli
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pDXW -Pfum-—cat [f] CAT 3% S #1RA% (£ 4)

R 4. CAT BRI E
Table 4. The screening of CAT activity

Enzyme activity/ (U/mg)

Strains High dissolved Low dissolved
oxygen level oxygen level
E. coli JM109 0. 00 0. 00
E. coli JM109 /pDXW -8—cat 3.501 3.497
E. coli JM109 /pDXW Ptkt-cat 3.032 1.083
E. coli JM109 /pDXW Pfum-cat 0. 026 0.022
C. crenatum SYPAS-S 0. 00 0.00
C. crenatum SYPAS-5/pDXW-8—<at 2.223 2.224
C. crenatum SYPAS5-5/pDXW Ptkt—cat 1.987 0.621
C. crenatum SYPAS5-5/pDXW Pfum—cat 0. 0032 0. 0026

I 20mL/250mL,200r/min C_—J80mL/250mL.200r/min
401

z

35F
3.0F
25+
20F

1.5F

1O}

Specific activity of CAT/(U/mg)

05+

0

E.coli JM109 tac P-tht P-fum
Strains

E

401
35T
3.0r
251

Specific activity of CAT/(U/mg)

(& cr%namm SYPA5-5 tac P-tht P-fum
Strains
6.EFLH E. coli JM109 (A) #0 C. crenatum SYPA 5 -5
(B) CAT Eg/E HBIME
Figure 6. CAT enzyme activity assay in recombinant E. coli J]M109 (A)

and C. crenatum SYPA 55 (B).

DL EZER R, AT E. coli JM109 FIEE4 C.
crenatum SYPA 55 [f] GFP % 6 A Wl F1 CAT B % J)
PRI g 45 RAH — 8o Ptk 5 K i #F B IM109 F0 4l
W B AR SYPA 55 o, GFP FlI CAT #UR BLH T &
e PR S JF HLAE s S A A R I GFP S i v T I

VS T CAT 3% J [R)RF w1 1K W 40 2% A 300
D35 3K b5 UG BT R E AR W A R 3 TR
ZJ) [ 6 W iy T AR 1 1R R IA R IR R B0 TR L Ptk
SRS T e T PHum WEPEA R
2.4 FREAGEHET Pkt Wi R K EHSM

N T HEAEA RV S5 1F T 8 3 5 Pk X %
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Table 5. The C, values of /6 SrRNA and cat of samples in

different dissolved oxygen level

C, values
Gene Replicate High dissolved Low dissolved
oxygen level oxygen level
A 17. 6321 17.7112
16SrRNA B 17.7415 17.7951
C 17.7214 17. 6948
A 22.5763 23.2556
cat B 22.4638 23.2748
C 22.5947 23.1361
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Figure 7. Relative cat mRNA expression in different dissolved oxygen

level.
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Figure. 8. Time-courses of DO, cell growth (A) and CAT activity

(B) at different oxygen supply levels.
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Screening of dissolved oxygen induced promoters in
Corynebacterium crenatum and functional verification

Bohui Zhang', Meijuan Xu', Zhiming Rao ', Zhenghong Xu *'

' Key Laboratory of Industrial Biotechnology of Ministry of Education, School of Biotechnology, Jiangnan University, Wuxi
214122, China

? School of Pharmaceutical Science, Jiangnan University, Wuxi 214122, China

Abstract: [Objective] Purpose of this work was to screen promoters which were induced by dissolved oxygen in
Corynebacterium crenatum SYPA5-5. [Methods] Based on the genomic information of Corynebacterium, we identified
target proteins which were the highest expression level of one copy of 27 known proteins from our earlier study. Based on
the upstream sequence of the coding gene sequences, we amplified two promoters, named P-tkt and PHum. The tac
promoter of recombinant pDXW -8—cat and pDXW -8gfp were replaced by the new promoters, and the recombinant plasmids
were transformed into E. coli JM109 and C. crenatum SYPAS5-5 respectively. At different dissolved oxygen level, we
compared the function of promoters by the expression of chloramphenicol acetyltransferase (CAT) and green fluorescent
protein (GFP). [Results] Results show that we identified 2 target proteins, which were transketolase and fumarate
hydratase. At the high dissolved oxygen level the CAT activity of E. coli JM109 /pDXW -Ptkt-cat and C. crenatum SYPAS5—
5 /pDXW -Ptkt—cat were 3.032 U/mg and 1. 987 U/mg, which were 2. 8fold and 3. 2+old than that in the low dissolved
oxygen, respectively. We got similar results by using a 5 fermentor. [Conclusion] The P-tkt promoter induced by high
dissolved oxygen was suitable for fermentation to produce amino acids and beneficial to improve ability of synthesis and
metabolism of amino acids at high dissolved oxygen level.

Keywords: Corynebacterium crenatum, oxygen supply, induction, promoter

(AR5 4 5RIEIN)

Supported by the Program for New Century Excellent Talents in University (NCET-40-0459) , by the Key Project of Chinese National Programs for
Fundamental Research and Development (2012CB725202) , by the National Programs for High Technology Research and Development of China
(2012AA022102,2011AA02A211) , by the National Natural Science Foundation of China (21276110) , by the Fundamental Research Funds for the
Central Universities ( JUSRP51306A, JUSRP1009), by the Research Fund for the Doctoral Program of Higher Education of China
(20110093120001) and by the Priority Academic Program Development of Jiangsu Higher Education Institutions

" Corresponding author. Tel: +86-510-85916881; E-mail: raozm@ yahoo. com. cn

Received: 31 January 2013 /Revised: 3 April 2013





