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Table I The strains and plasmids used in this work

Strains and plasmids Characteristics Source
Strains
Escherichia coli
E.coli Stock
3257 aro F363, aro G365, aro H367 Center of Yale
thi-1 hisG4(Oc) 4(gpt-pro)62 argE3(Oc) ilvC7 University
Corynebacterium pekinense
AS1.299 Wild type This lab
PD-67 phe” tyr* This lab
Plasmids
pMD19-T T-vector, 2.7kb, Amp®, lacZ TaKaRa Co.
pAK6 5.7 kb, E.coli- C. glutamicum shuttle vector, Km" This lab®
pCD1 2.1 kb PCR fragment containing AS1.299 DS  gene in pMD19-T This study
pCD2 2.1 kb PCR fragment containing PD-67 DS  gene in pMD19-T This study
pAD1 2.1 kb PCR fragment containing PD-67 DS  gene in pAK6 This study

phe™ :no cell growth without phenylalanine addition in minimal medium, tyr* :meager cell growth without tyrosine addition in minimal medium.

MJ PTC-150 BIO-RAD
MicroPulser™ 721 BioSpec-
1601 Alphalmager EC
1.1.3 LB Bl E. coli

M63 (e 1] 0.5%

50 pg/mL 5 pg /mL
E. coli LB
1% 0.2% C. pekinense

LB 4% 12l
C. pekinense
30g (NH4),S0410¢g
KH,PO4 0.5 g K,HPO43H,O0 1 g 2 g
MgS0O47H,0 0.4 g FeSO47H,0 20 mg MnSO4H,0
20 mg 100 pg 500 pg, 0.1 mg/mL L-
, 0.05 mg/mL L-
1.3% E. coli 37
C. pekinense 30

pekinense

1.3 PCR ¥ #EEF

100 pg/mL 50 pg/mL
1.2 DNA#&E
E. coli [9] C. pekinense
E. coli CacCl, C.
[12]

C. glutamicum ATCC 13032

DAHP GenBank No.BA000036

C. pekinense 1.299  PD-67 DAHP

5 “TCTA GATGAG-

GGTGTTCGCAAGGCAATGGC-3~ 57GG-
ATCCAGCATGAATCCGGAAAGTCGCTGC-3~

Xba BamH PCR

94 4min 94 40s 56 1 min 72 3 min

72 10 min

Primer premier 5.0
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DNA

1.4 aro HIRFEEHFEE

pCD1 pCD2 aro F aroG, aroH

E. coli 3257 LB
pMD19-T, pCD1  pCD2  E. coli3257

LB M63

M63
15 DAHP &/l EMME
151 C. pekinense PD-67

30 24 h
24 h 50 mmol/L
Tris-HCI(pH7.5)
8000 r/min

10 min
1.5.2 DAHP 3175 uL

3.75 uL 100 mmol/L 1.5 uL
100 mmol/L 4- 50 mmol/L
Tris-HCI(pH 7.5) 30
10 min 400 pL 10% 100 pL
25 mmol/L (125 mmol/L )
37 30 min 100 pL 2%

1 mL 0.36% 100
10 min 549 nm
V)

1 umol DAHP
1.5.3 1
1.6 SDS-PAGE

5 min
12.5%

17 HHBRMSEBRFIIOHN
DNAMAN  BLASTN
DNAMAN CPHmodels BLASTP

Jpred3 GENEDOC

2 HERFupin

2.1 C.pekinense AS1.299 #1 PD-67 DAHP & i fis &
9 PCR 41
C. pekinense AS1.299
2.1kb
DNA PCR
E. coliDH50,

PD-67
DAHP
pMD19-T

DNA

pCD1  pCD2
22 HHEBFISH
pCD1 pCD2
2168 bp 2
ORF ORF DAHP (1101 bp)
366 ORF
35
DAHP ATG
TAA -8 bp
57AAGGCA-3 7 SD
5 ZAAGGAG-3~ 03] -39
5TTAAGTT-3 7
G’ “-10” 5~ TATATT-3~
—63
5 “TAGAGG-3 ~
STTTGACA-3 7 3
10 bp me ¢
pekinense AS1.299 C. glutamicum CCRC
18310(GenBank No.L07603) “~10”

D

“_35”

AACAGAACCGGAGTCGAGCAGCACCTCCCCGCAAGGGTAGAGGGGCTGCTTTTTTGT

=35

TTCCTAAGTTCACCCCACCCCATGCATAGCCCTGAAAGGCAAGAAAAAAIG...... TAA...

-10

SD

GGACTGCTGTACCCGGTGTATGAGCGCCGTCTTTTAAGAGAACTAGACGGCGCCAAAC

1 C.pekinense 1.299 aro EE#IREFF

Fig. 1 Regulatory sequences of the C. pekinense 1.299 aro

gene .The putative promoter region (-10 region and -35 region) for aro ORF,

and the proposed ribosome binding site (SD) are indicated. The putative terminator is shown with pairs of facing arrows. The dot under
the nucleotide indicates the difference between C. pekinense and C. CCRC 18310.
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C. pekinense AS1.299  PD-67 DAHP C. glutamicum R C. glutamicum ATCC 13032 C.
DAHP glutamicum CCRC 18310
100% 99%  97.74%
E. coli 3 ExPASy  Jpred3 C. pe-
DAHP DAHP kinense PD-67  DAHP
aroF  aroG E.coli
aroH(GenBank No.NC000913)!"")  C. pekinense AS1.299 3 DAHP
DAHP E. coli
aroF,aroG, aroH 48.92%  52.61% B-strands  a-helices B-strands
48.29% C. pekinense AS1.299  DAHP o-helices
C. glutamicum ATCC 13032(GenBank blast-E-value 5e-96
No.BA000036) C. glutamicum R(GenBank No.AP009044)
C. glutamicum CCRC 18310(GenBank No.L07603)!""! DAHP
99.91% 99.41%  97.74% CPHmodels C. pekinense PD-67
2.3 R[EBFINSH DAHP
C. pekinensel.299 Ecoli 3 DAHP (B/o)8—
PD-67  DAHP 366 TIM barrel (B/c)8 ~TIM barrel
39 kDa DAHP ( 2
4.71 C.pekinense PD-67 DAHP E.coli 3
DAHP Blastp
C. pekinense PD-67 DAHP core B-strands core a-helices FE.coli 3 DAHP
E. coli aroF ,aroG aroH
45.14% 49.59% 45.26% C_pekinense PD-67
M -—
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E LD(phC) : ————MNYQONDD-LRIKEMKE———8LP LEKF| EN.ULN% 68
E.co (lrp) : ————MN-RTDE-LRTARMES——— LEMLLE PGVATHETDSER 67
C.pek 5 HSSPVSLENJ&ASTSNK;\’AFHE Ps Timugfipxoss EQ:EQ%A% 76
_ _-..P
E.co (tvr) AAEVSDS 145
Ln.o(phc) REELKDE|ME}S 144
E.co (lrp) E ﬁ :ERNQYQSEE I13
C.pek L AP AKRLDQD) 152
E.c / ¥ 2 E :
Eéo (he) ; : 20
E.co (trp) E ] : 219
C.pek ; : 228
6 B7 a7
—
20k 'E EEES %ﬁm :
r co (phe) VS AKHNAEVKE MDHC ADHC LGEEKLR : 295
E.co (trp) YHADDHMAAACD LEHCEDRMC STA : 204
C.pek HD AASHE AVVE EfVREMAEPMSGESEL @ 3()]
E.co (tyr) sm::E EEREIHQD % %\m——— : 356
Lu)(phc) GWEDRD Q=== RG-—— : 35()
E.co (lrp) GWEDQE EK———-— -——— : 348
C.pek DID AE————ALMERERRALLE : 366

I2 EFEBHRIREMH C. pekinense

Fig. 2 Structure-based primary sequence alignment of DS I .The sequen

1.299 DS ERFMIEBRFIILLX T

ce are for the E.coli(Tyr-sensitive) DS

, E.coli(Phe-sensitive) DS

E.coli(Trp-sensitive) DS .The position of Core B-strands and core a-helices are indicated by black arrows and gray cylinders respectively. Resi-

dues that are unlimited conservative are indicated by *.The invariant residues are highlighted in dark. Residues in contact with metal or PEP are
denoted with M or P respectively. The positions 146-150 which was found associated closely with feedback regulation was indicated by rhombus.

© HERFRHMEMHRAATIKSHEEL http://

journals. im. ac. cn



1470 Chunhua Zhang et al. /Acta Microbiologica Sinica (2008) 48(11)
) C pekinensePD-67 DAHP
C.pekinense PD-67 DAHP 153-158 E.coli
Cys67 His273  Glu307 DAHP 146-150
Asp338 Lys193 Argl72 Arg241
Argl00  Lys105 PEP Argl07 Thr108 Pro-155(E.coli Pro-148) C. glutamicum
Vall10 E4P ) C. glu-  CCRC 18310 Cys67  Serl87
tamicum CCRC 18310 DAHP 3 C. pekinense  DAHP
Cys67 ( 2) C. pekinense AS1.299  PD-67 DAHP
(2] DAHP GenBank
EU668194  EU668193
2.4 C.pekinense AS1.299 #1 PD-67 DAHP & fifilf %
HIThREEE
E.coli DAHP 146-150 3 aro
[, 20, 21] E. coli 3257 LB
C. pekinense PD-67 DAHP Mé3 Mé63
153-158 E.coli  aroF DAHP pCD1  pCD2  E.
Pro-148 coli 3257 3 C.
C. glutamicum CCRC 18310 DAHP pekinense AS1.299  PD-67  DAHP E.
Serl187 coli 3257
DAHP
El3 aro HIFRE#RE
Fig. 3 Heterogeneous complementation of aro I gene. A: LB Medium; B: M63 Medium containing 100 pg/mL Ampicillin;,
C: M63 medium. 1: E. coli 3257 harboring pCD1; 2: E. coli 3257 harboring pCD2; 3: E. coli 3257 harboring pMD19-T.
25 A DAHP &pklis ERFEAEHRA pADL FIE 2.6 E4H Rk pAD1 7E C. pekinense PD-67 By FRix
{AE K PD-67 (pAD1)RYHE DAHP C. pekinense
Xba BamH pCD2 SDS-PAGE
2.1 kb pAKo6 4 DAHP
DH5a LB 39 kDa PD-67(pADI) C.
BamH Xbal pekinense PD-67(pAKO6)
pADI1 pAK6 DAHP
pAD1  pAK6 PD-67 C. pekinense PD-67
DAHP C. pekinense PD-67(pAD1) 2.7 C. pekinense PD-67 DAHP & BE N E
PD-67(pAK6) C. pekinense PD-67(pAD1) C. pekinense
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kDa : 2 3 4 kDa
%y a— — o0 :
o = — —75 DAHP C pekinense PD-67(pAD1)
B : e _ 50 46h
40 — - = E‘__ 3 PD-67(pAK6) 5
10— - E -2 C. pekinense
— 25 PD-67(pAD1) PD-67(pAK®6)

4 BHEKEBMIERA SDS-PAGE S#f
Fig. 4 SDS-PAGE analysis of crude extracts of different
strains of C. pekinense.M1 :Protein marker;l: C. pekinense
AS1.299; 2:C. pekinense PD-67; 3:C. pekinense PD-67(pAK6);
4:C. pekinense PD-67(pAD1); M2: Protein marker.

PD-67(pAK6) DAHP
PD-67(pAD1)
PD-67(pAK6)
PD-67(pAK6)DAHP
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0.37 U/mg
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(3
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87 10253
Cé 6 10202
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20 40 60
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5 BHAEKF DAHP Sl LLiFHEXM
Fig. 5 The relationship between growth and the DS specific
activity in the strains of PD-67(pAD1)and PD-67(pAKS6).
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Cloning, expression and sequence analysis of DS gene in
Corynebacterium pekinense AS1.299 and PD-67

Chunhua Zhang'? , Zhi Zhao' , Yingzi Zhang', Yu Wang', Jiuyuan Ding' "

(‘Institute of Microbiology, Chinese Academy of Sciences, Beijing 100101, China)
(*Graduate school of the Chinese Academy of Sciences, Beijing 100049, China)

Abstract: [Objective]3-deoxy-D-arabinoheptulosonate-7-phosphate synthase (EC 2.5.1.54;DS) is the key enzyme in
tryptophan synthesis pathway. Cloning DS gene from Corynebacterium pekinense and expression of DS gene might
facilitate testing the existence and function of DS  in Corynebacterium pekinense. [Methods] According to the homology
between Corynebacterium glutamicum ATCC13032 and Corynebacterium pekinense, we designed a pair of PCR primers
to clone the DS gene from wild-type C. pekinense AS1.299 and its mutant PD-67, then the mutant DS gene was ex-
pressed in C. pekinense PD-67 by subcloning the the PCR fragment into plasmid pAK6. [Results]Analysis of PCR frag-
ments revealed that they contained the whole DS  gene. There was no base change all over the structure genes and regu-
latory sequences between C. pekinense AS1.299 and PD-67. An internal promoter was found in the upstream of the DS

gene from C. pekinense and' it functioned in E. coli 3257. The DS gene from C. pekinense PD-67 was expressed ho-
mogenously, and the specific enzyme activity of DS in C. pekinense PD-67(pAD1) was much higher than that of the
control strain C. pekinense PD-67(pAK®6). [Conclusion] This is the first report that DS  gene existed in Corynebaterium
Pekinense, The amplification of the specific activity of DS is expected to increase L-tryptophan accumulation of C.

pekinense PD-67.
Keywords: Corynebacterium pekinense; 3-deoxy-D-arabino-heptulosonate-7-phosphate synthase; shikimate pathway; L-tryptophan
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