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# B FRAERATTH PCREAR, W=ABE( Trigonopsis variabilis BRI FAL-10
HEF D-EEMEMEREE (dewe), FiEd TA REMHTEEHLRTES pGEM-T 8B, JF
PSR R, A doao REM SHATFOBEME, BELLERN 1071, 5
Trigonopsis variahilis B D-E RS EALBEF L 98.3%, 5 Fusarium solanii Fl Rhodotoru-
la gracilis EIEAESRE 38 9% 30 8%, MREFEEKTE, XENKBEHEREEEEFEEE
{4 pET-28b b, £ KT8 BL-21(DE3)H#{TERFA. £ IPTGHS, HHRONT LR
G # R AR R 46%, 4 TR Y 38kD. D-EHEEF L #F KT A7 7] 3k 802u/L.

>x@in —ARE, DAL, PCR, &ERX

SHES Q789  XMIFIRE A XWES 1000-3061(1999)03-0337-42

D-8 28 E LB (D-aminoc acid oxidase, DAAO.EC 1.4.3.3) " Z EET YR F L
MEHMMED T ek D ERBE A EERERYEEY, KBHEERR
—REFEBEETFRERGE 7-EE L BER(7T-ACAHIBRELE -2 RN, B
ERFLMER C, EEBRE ™ — IR K, B E-C ZB-ACA I 8AS, &
la) 7 5 & Ak i ¥ A AR R B -7 2 L K BR (GL-7ACA), GL-7ACA #E GL-
TACA BtILEBIEF F el KL 7-ACA R MR, ¥ T 7-ACA B LBEH AN
R, BT 7-ACA M EE LS HE P B I DAAOMM RN+ EE, CHHFRXE
B, Z AR DAAO W EEEE > —P, R R S0 MEny = Al = %k W 5%
Trigonopsis variabilis FA1-10 F=BEEE 7 & Bridon, (EFEFE MR K R A9 T, B T 0t
Bt LN . A —SESFEE R R, I RN =AM D-&
EBEEEEHITRE, FE2EXBHERRE, UHEREEE= PSRN,
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1.1 BEHAER

S50 BT P B AR ORE L3R 1o
1.2 HEHEH

KIGAFE R 37C|/FIES. A LB EFHEM 2X YT EHRE SR Sambrook!” #
ik ZABBIERERERAHZBFAZSWFE. REZETEFNARR
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15 %

AR EENT . EFTHFEE SOpg/mL, MWHE SOug/mL, REZE Jpg/mL, B E

50pg/mLo
1.3 DNA #4f

SHABEEE DNA B D.R. Cryer® (2735 . 8 DNA 195 & F0ai{k, Wik
Bt E W DNA, o B 2N S p R, O B #F B 736 5% 35 40 R 00 ) 45 R % 4k, MIL3 e o 44 JBk
Gu, 5 IR Bk DNA 132, X2 8 Sambrook {7 TR BB U1, PR HIE8 M K V4
B AT, DNA FFIME, KA Sanger § B B E R L1,
1.4 PCR{H#™HYa{L R TA g

%88 Sambrook! 7 f) F7 £ Promega 2 BRI & 15580

w1 EHRFIEN
Table 1 Bacterial strains and plasmids

Relevant characteristics Saurce
Strain
E. coli
XL1-Blue supEd4 hsdR 17 recAlend AlgywA46thi relAl This leb.

lacF’ [proAN + lacI?Tni01acZ & M15Tnl0{ tet) ]
BL21 DE3F’ ompTrB-mB- This lab.
DHS5a supE44hsdR 17 recAlend AlgyrAB6 thi-rellAl This lab.
T. vaviabilis FA1-10 See reference[6] This lab.
Plasmid
pGEM-T Amp’, 2GEM-5zf( + )cut with EcoRV, add 3”-T to both Promega

ends
pET-28b Kan®, T7 lac promoter, His-tag sequence Novagen
pLysS Cm" Novagen
pLHB-3 Kan', daao in pET-28h This study
pLHB Amp’, dago in pGEM-T This study

1.5 EEEIINITEALSF
F PCGENE(Version 6. 7Y X 5EBEN daco #EEH#HITESF 241, B FASTA3 %4
X4 #8159 3| B FF R #EAT 4047, I FE SWALL DATABASE &5 H th #8 B9 DAAO 347 H

W,

1.6 D-BEMELBHEHNAE
BTG 1 218 A. Deshpande! 1 #1 Brodelius! Vi, BEIE H AL E US040
FAREER 1pmol BMFEWER.,
R A B 0 (o/mL) = TRMEE R # 3K X ODggo % R BT RRE A5 30/ LI e 18] (min)
1.7 SDS-RARBEBEREARZORNBE
UK A 10% , R Promega AW HES TEWHERS. BHREABRKY
& B Novagen 2> T #] pET System Manual #13C#R[12]. F) B 1S-1000 Digital Imaging
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Systemn {Alpha Innotech Corporation)# 2 H H 8 & .

1.8 E Bl fF0i & RIR

C MFHAIP[S]-dATP 6 H Amersham 2 &, 3 il E§, T4DNA % £ 5, T7 DNA poly-
merase M FF IR &, TA ZEREIRF &, FU DNA # Qiagen B #i£ 1 PCR 4 3 B Al ik 7l 14
M E Promega 28l H'E R E =288,

2 HR54

2.1 D-FEEEAHBERGST HIRE

2.1.1 PHSIWHWT. RIECREHN DEERMEERE ML FN, AR S
BRANSE 24 PRI FFREH — A 42bp A EF, R EER. d TIFANE THERERA
RETEFE# 2R T RS, FRIEHT 1 34 MEFRANGEEIN Y, EIBEBRNE T
My EEER, hiE—FREZE ETW 10 S - mRALERMT —1 Ndel Y]
fLmo

14 1; 5" -GCATATGGCTAAAATCGTTGTTATTGGTGCCGGT-3"
qae

54 2. 5 -CTAAAGGTTTGGACGAGTAAG-3’

P18 89 DNA 724 a4k [5NUS FERERS H 1T, 45 SR AN 1. PR R RCT 1kb,
S5iiE e D-2ER AR E G KN EAR
2.1.2 T HEFHH TA RE. £ F TagDNA
R &M SEY WEE AR 8 shiin £ — 2 A,
BRI AL By pGEM-T & Rimm —
ABEE T BT, AL AR Mok, Al X —
¥ & M ea B BES pGEM-T # & T4DNA
EEHEE. ARLEE®REXBITRE XL1-
blue, FEWH AT HFEEM X-gal, IPTG 49 LB
TR S HWER ML T, ATHEEF
HD-EEMANLBER daco BYEHRTK pl-
HB,

2.1.3 HEAAFRK pLHB3 W E. A TRS
daao FEE B KT, MFE—F R ZEHTRE .

ST AR pET-28b o BOEMII dudo gy s ae o s o
A B B pLHB HHRK, A Sall # purified PCR amplified products

Ndel S EEY] )5, JEA pET-28b ik, FHFE{L K {.1kb ladder; 2. Purified PCR product

8 DHSe, B2 E 4 FkL pLHB-3,

2.2 D-FEBBLERERLYFINEFSH

2.2.1 PHEPFMHS -BIFRIME . RAMRESEL LY TA R G ER TR
M, 4RFE, EWs¥iRt e irmEl, PCR VM HPEERET 5" - mPHNEFF
Fl, X By HEISHBENTFS—X. B2ERTHARNS FH A DEXE
B EALEREE 5 A F R RE A SR pLHB-3 iz EE 57wl F A,
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(GGG TAA GTG CCT GAT ACC AGA CAA CTG ACA TTG T AGT GCC)

= — — — (deleted i intron sequence in pnmer deqxgn) ——
5'-GCAT ATG GCT AAA ATC CTT (:TT ATT GGT GCC GGT GTT GCC GGT-3'

(Primer used in this study)}

ACGT

EPFF:5"-ATG GCT AAA ATC GTT GTT ATT GGT GOC GGT-3'
B2 ENEFTHEZABE deeo ZF 5 WEIMFA R EHRW pLHB 3 7 daao EH 5 5 FEFIE
Fig.2 Designed 5" -end pr.imer sequence of daac gene in T. variabilis (deleted the intron)

and the 57 -end sequence of deao gene in pLHB-3

2.2.2 D-HEBEAMIFENG2TAINE M ESHEMER deco B F 3 BB TS daao
A F Wy S H M AR 2 TR0, S E R S -0 R R R R A — B, R EE
BB A 1071bp, BAGF S F-B ATG, ZILFWB T2 TAG, HFH 1 HE4, 106 B
CHRARM G, W FE Arg ZEN Gly. WEASHEWTEVEDIRN B 5 REH,
BN AT E LA, AEFEPCH X — A B ELLSBWEE . DNA FI4
Pri| R EEER G+CEBHS50.1%., F FASTAR &bt #Eill &9 | 5 B9 5175047, &
MES SWALL DATABASE /] Trigonopsis variabilis i D8 28 E LEE R E R
98.3%, 5 Fusarium solanii F Rhodotorula gracitis #)F I R 38.9% 0 30.8%
2.3 D-EEMEABEREEIEINERSEE

2.3.1 pLysSEHMIA: HHHE daco BEMEARR pLHB-3 ¥ K BFTHE BL-21,
S LB fk BL-21(pLHB-3), FER—# A EHEBEE Y R pLysS F A, 535
LRI Bk BL-21(LHB-3) (pLysS). pLysS B AIEE—EBE T7 HHE, FIT B kKR
i b ZE I PR P PR B R AR . .
2.3.2 EFRAELHEN. pET-28b B— T HESM S RALE, £75£8 BL-21 F
okl b A AMIEHREE Af 3 Immol/L IPTG B S %15, FH kB HAEH, BL-21(pLHB-3)
A BL-21{pLHB-3) { plysS) B 4 Yo SDS-5E P4 BE b B2 B s pk 25 SR /] 3., WA EvT g
BEHEREANRE, ZROVMHEELESN 46%, UES FEL 38kD. Sk
STRER .
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3 BL-21{pLHB-3)(pLysS)#l BL-21(pLHB-3)# % 48 il SDS- 15 i & ik
Fig.3 SDS-PAGE of BL-21(pLLHB-3)(pLysS} and BL-21(pl.LHB-3) whole cell protein
1.BL21(pET-28b)induced; 2. BL21{pET-28b)uninduced; 3. BL21(pLHB-3) (pLysS)induced;
4. Marker; 5.BL21{pLHB-3){ pLysS)uninduced; G.BLZI(p[;I{B-ES)induced; 7.BL21(pLHB-3) uninduced

2.3.3 BL-21(pLHB-3){pLysS).BL-21(pLHB-3) il = f B £ i) DAAO {& 71 B Fefig 3 b
B, M AESFRAA BL-21(pLHB-3) (pLysS) fl BL-21(pLHB-3) it E & D-EHEERE
EERATIE HME, WE R SR, H 5= A FA1~ 10 &R, R2HRE

%2 FEEHN D-BEMELRINNTRENLR

Table 2 The comparison of daao activities in different strains

Strain BL-21{pLHB-3} BL-21{pLHB-3)(pLysS) Trigonopsis variabilis
0Dy 6.015 6.550 73.20
Protein/ (mg/ml.} 0.612 0.656 7.224
Activity/ (u/mL) 0.664 0.802 0.724
Productivity/ (u/ OPgo) 0.110 0.122 0.010

(u/mg protein) 1,085 1.523 0.101

W, = FEEARBEFNS D-AERABHOE NRUMETZ, H BL-21(pLHB-3)
(pLysS)#1 BL-21(pLHB-3) ¥ D-E E IR AL M m I Rn S T = A8 E FA 1~10, Bl
UEMBHEEHEET 1042, SERSEBEAHEMNL BREIEESE, WEE
P BB BT, TN DAAO TREHE, 7ACA £/ T Mk &= B R ET
FTTHEA, '

& ¥ X M
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Cloning, Sequencing and Expression of D-amino Acid Oxidase Gene’

Liu Hongbo Jiang Weihong™*  Yang Yunliv™ Zhao Guoping Jiao Ruishen
( Laboratory of Molecular Regulation for Microbial Secondary Metabolism Shanghai
Institute of Plant Physiology, The Chinese Academy of Sciences Shanghai 200032)

Abstract The D-amino acid oxidase gene( daao) was cloned from the total DNA of Trigonopsis
wvairabilis by intron-deleting P-CR amplification and TA cloning methods. The daao gene consists of
1071bp encoding a protein of 357 amino acids. Comparing its nucleotide and amino acid sequences
with DAAQs from other sources, considerable homologies were observed. The insertion of the daao
gene into the high-expression vector pET-28b allowed the expression of recombinant DAAO in E.
coli as a soluble and catalytically active enzyme with a fermentation yield, in terms of DAAO units,

of 802u/L. After IPTG induction target protein amounts to 46 % of the total cell protein, its molec-
ular weight is about 38 000 dalton.

Key words Trigonopsis variabilis, PCR, high-expression, induce
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