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B B RAS cZMEEMEZ RR WERTBARE M Rolsonia ewtropha CH34 i3 FB L EH
R WEE eostd, WEH estd B L.7kb DNA HEHWEHBAFNSH RH, ZXZEHEE
825bp, WG 275 M EEMEA LM EadA HA LT RN 30785D. £ FEERT I H R EHE
ST, R EstA 5B SE HAES YR B PR R R TN KEEERE R RE.

343 : Ralstonia emropha CH34, HRBER, DNA B3|, KEHE, nEXRE
hES#ES:QI85 ERARIAE:A 30 B2 :0001-6209 (2001) 04-0402-06

Bl m T EMKMRERE, EEAETRAOKBABREEERIRE" . BE
MR MERE, BN AR ZH TR EI, W e N4€F U Af LSS B 1L, ¥ B F il
RWFEREL RN, i HHP KRB NRE A REREE, T T AT H&FEH
RS BN FHAEY (RS hFEEAMARES) RHATE, 55, 858
REAL B R R B B R AN R A RSB R NS BALER EEE RS
FrEBERA",, ANSEERE XHRERN Y45 NABERRORAZ -

B 4h o BB N O R R AT SRS R, BB LA A BRI E N P Rk, ik
THNEES SYFEENRE" AHNS S5 EERLE LS YHRMAEY  ARNESH
SRPEEEEERY ., MENXFEHMHFTES M . Ralstonia ewtropha CH34 BB |
FAXEHE ER BEELSPURNERBUEYF I —REER, WX TS H B
Bk KERM., BEHRIIM Ralstonia eutropha CH34 FIFEH X E P RFETEREEE , 34T
Hilkfr T N EF

1 ARk

1.1 ## _

1.1.1 B MR R . S WS 35 R fit K 1 Ralstonia eutropha CH34, Escherichia coli S17-1, XL1-
Blue #1f5 % pHC79 . pBluescriptSK ™ b 782 [ IH Hr B R S T2k #0B 9T BT Stein biichel 382 8843t
1.1.2 3533 LB A NB IS FREB U 6 IR T B Hl .

1.1.3 Hi4AR - ZEFFEE(Ap) HIFE(Te) , LW E S H4 100pg/mL #l 12.5pg/mL,

1.1.4  FERFHIF 57 B LB B0 4% & b BB 40 Pk 3 ¥ B . RNase A B B .DNA RS FE 1 R
E B -TADNA HEH8 4 /D Hw BB M %1 5 £ E Promega, Bio-Labs 420 7] .

CAEFREBEETHHAE(BMB K ES A
e RAN(1963 - ), B A EESE A AL A R A Y ST B &, EEAFEYEN S TEYERA.
141 7 H #8 - 2000-08-02, 4§ [ B ¥ :2000-10-25
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1.2 Hi&

1.2.1 DNA B9 #:4F . & DNA FER DNA R B BRI BB RN AR B
% .DNA K B AYZr B MImlE (DNA B8 H Stk e | it fT.

1.2.2  KBFTF R F 75 40 B ) & e {3 Uk (6] 7 B 4T o

1.2.3 FEERGE:E M7 M 7 18 %% Ralstonia ewwropha CH34 F) & DNA F EcoRI 343 8§
Y], B 5 REL pHCT9 4 EE Y Promega WAL KT &#THRME, 25
WK HFFE S17-1, S TC(25mg/mL) &) LB 45 7S oi vk 7% , T 2 R BAFF 8 S17-1
& Ralstonia eutropha CH34 WEEXE, BEXEPHEIERBEEERZ 2 MFHITH
IB+TC ¥R E 3I7TCAENE R HFEZEE, METN - T PHREBHEA S ~TmL 0.5%
M EHEBNE, P T 80uL o- Z FRZEAE (20mg I T 1mL — H B H BE R+ ) 1 80pL M 2 RR
(80mg BT ImL RGP ), 2 ~5Smin FEBEEHBH wRWEAEEHAKRE. N —
RAEAR PR BUHEXT B A SRR R A

1.2.4 B HBEEFH 5087 : 7] 40001 DNA B 2l J¥ X (3£ B L1-CoR 2 A] ) KA E AR vm 2% 1-
A EEARE pSKHL . Ta PHREBEAFBR HILLTHWESKBEHBREY , 8BRS 1 #1T
FAE, 838 TR BELT & 600bp F BB 3, RIBE WS, BT 3 1519 Son-
gUP1(5'-GGA AGC CGC CCA AGC AT-3')fll SongRPL(5'-CGC TGG CGC GGT GCC GGA-3').
PCR ET HHAF B, KR M &4 % 100CHA M 2min f5,94CZH 1.5min, 65CR X
1min, 72 C I 1min, LT 30 535,

1.2.5 BEEEHSW BB 07IEERARBERDH M EHEBEEE. — MR
E ARSI &8 T8 0P B 1pmol By p-nitrophenol BT 7 EH B3R,

2 ZRMitw

2.1 R.eutropha CH34 BSBEE H 807 B0 IE 2 B&

& «ZBERME X RR VERBASIIE E£. coli S17-1 FHE M R. eutropha CH34
RECFEH#HTERESENRE, B -1 HERE, MEHETENFEN,F EoRI ¥
1,458 B8 — T2 33.5kb 1 EcoRI A BRiG A B pHCT9 B EcoR1 55 B Hind Il 53]
X—EHRRL, BTN Hindll A B XEFEY R A S 2 FEEMWEBBUR pBlue-
script SK™ H 8, BEEFHL £ . coli S17-1. HA T HAMRBEERL, KB - TR EEE
(TI33), RN MFER, EZFR AN pl33, HndBEY pl33, LikEREH -4
1.7kb ] Hindll A Bt @ RFET pSK™ #1 HindM AL 5, BOEEEAERNMFRX—R K. &
B4k H1.7, 2ARFNBRHE AR 1.7, BESBY R BEA/NET HL.7 B8
PIE & (B 1),

2.2 HI.7TWEHBREFIRHEATUAERNERESHT

BHBFFISH RN, HL.7 2K 1 T11bp, P HF L 1 825 B FF B M HE (ORF).
% ORF MBS B T (AT T 495 i, ER KB T Lk s MRELE - M HAP¥
WL S0 5 (GGAG), FiF 33 AL, B — BRI R 31 T-IF 51 (TTGTTA-N,,-TATTGC) .
1320 A — AR FF(TAL) , EHHLEME L UHEFHNRAEEFIN(AE 2).

© PERZERMEDARITATESHESD http://journals. im. ac. cn



404 wm % B % # 41 &

0.1 kb

sall
dee!

Hi{ed[ll I ijl Clq] AP?[ Bglfl Bglﬁ Hﬂdﬂl

L 2

estA
Bl FEHL.7TEREEE i MEBEE

Fig.l Physical map of fragment H1.7 and esterase gene estd

1 AAGCTTCAGCCTAGTGTCC TGAAT TTCACCCTCC TAGAAGCCAAACGGAAGCGGACGCTCG TGCAATGAGATCTACGCGAA AATCCGCTAGCCGTTCA
89 GGAAGTGGTACTTCCCOCAGAGGGCGCGGTCTAGCGTAAGTCCCATTGCGCAGATGATTCCTCCGAGTCATCAGAGGTCOA CAMCTATGTTTGACGA
197  GTCAAATATACTGACGCATCGGGCATGCAAAGCACCTGEAGCCGTGRACCAACECCTGGTTTGAGGCEGICETCGAACTAG S TTTTATCOGE TGGOCC
295 TATGTACCCGACAAAGAAGTCGTCAAGCGTTTGCATGGCTACTTCAA TGCAGGGTTGATGCCAA TGGANGCCGOCCAAGCA TGCTTTGOGGCGAACAT

“-35" 107 s/D
393 TGAGAAAGATCGATGATGATTCAACCAAGAAAAATCATACGAGGTTGTTAAGGGAAATCAAGTTATTGCTCGTTGCCGGATACTGGATATATGGAGTT

egta

—»

491 GCAAATGTCCGATTCTTTAGAAATTGCOAATACAGTCACCGCAAATGGTATAANAACCAATTATCACGATCGTGOTCAGEGAGTGCETGTICTTTTGA
s Db s LETANTVYTIANGI XTNYHDIDRGGG VP VLL
[ 10 20 30

389 TTCATGGATCGGGCCCTGRAGTARCCGUA TGEGCGAACTCGCGCCTCACAATCCCTGAACTOGOGAAGCAGTTTCOCGTCATCGCACCGGACATOLTG
I HG6 S GP GYT AW ANNTYRLTIPELAMNMEKEQFRY | APDMWY
40 50 60

687 GGCTTTGGATATACCGAGCCGCCGGTGCGTATCCOGTATCACATGOATACCTGRCTOGOGCATCCGCTCGGC TIGCTGCATCLGCT TGGCATTGACAA
¢ FGYTERPYVYGCIRYDMDT¥FGHALGLLDALGTIDEK
70 8O o0

785 GGCTCACGTCGTGGGCAACTCTTTCGOAGCEGC TCTGGCCTTGGOGCTHGCCATCCGOECGOCCOAAAGAGTOCOCCGATTCG TCOTCATGOGCAGCS
A WYYV CGCNSEFOGCGCALAMLALATIRAPERVYRRLYLMGSES
100 119 120

883  TGGGTATCTUCTTCCCGATAACGGAGGGSTTEGACAAGETTTGGCOCTACGT TCCGTCAATCGACAACATGCGAGACTTGCTCGATGTTITTGCGTTC
VG SFPILTEGLTDEVYY GY ¥YFSIDNMHMRETULTLDPY¥FRE
130 140 150 160

981 GACCGCAATCTCGTAAATGACGACCTCGCTCRCCTGOGT TATOACTCAAGCATCCGGUCCAACT TTCAGAAGCE TTTCAGTATE TT TCCCGCACCECG
D RNLVYNDDLARLZPRYEUSLSIRPNEFOQEKRTFSM®FPATPR
170 B0 190
1075 CCAGCGTTGGGTGOACGLT ATCLCGAGCCOROAGTAGCACGTCRGETCGCT TCCGCACSAGACACTCATCATLCATORGEOCGAAGACCAGGTCATCC
QR ¥ YDAMASERETEDYGSLPHETLTIL1TIUHWHGRETDQYI
200 218 220

1177 CGCTCTCCAATTCCTATACACTGCTCAGACTGATTCCACGGGCOCACCTOCACGTGTTCGCCCGCTC TGGCCAT TRGACGCAGA TTGAACATGGAGAG
PLSMSYTILLRLIPRAQLHYFGRCGH®ETQIEHS® GE

230 240 250 250
1275 CGATTTAACCGOTTGGTCOOTGACTTCTTCTCGGAAGAGGCGCTTTAAGCCTCOGCECUGATGCCTT TRGGGGGCETTCARGTGACCCCAACCGLATG
R FNRLYCDFTFSEEAL - > gmmeees
270 275

1373 TGGCAACGAACGGTOCCCCAATTAGGTTTTCGTTCCAGECAGGTTTACGCACCCCGTGAGAGCC TGCCAGACGA TGAACTT TTAAGAAAGAGCCTTCA
1471 CTGGCEATTTCCTGAGGAGGGAACATGAAGGAGGAGAANGGGANAGCCOGACAMATAGACAGAGCAA TACCGCT TITCGTGCCAGATGTAGTGGCTCA
1569 TCTGCATTTTCCGGACATTCGGGATCTOGOGEANCGGCT TCCTTTCAATCC TGCGGACGCTCGCATCTGCCTCGATGATCE TCGAATCGTCTTGATCC
1667 ATACCGACGCGTTTGETTCACTGCGACAGEAACTCATCGAAGCTT

B2 exdA BENMBEHMRFFARENEERTS
Fig.2 Nuleotide sequence of the 1 711bp Hind{]-frapment representing the esternse gene exd from
R . entrophe CH34 and deduced aming acid of the esterase
Putative ribosenie binding site are urderlined and indicated in $/D position. The mverted repeats are indicaied by doited line with
arrow showing the length and orientztion of the stems.” - 35" and “ — 10" indicate the pulstive promoter molif.
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% ORF B4 AFERE D estA S5 H 275 M EEBRHAMMWERD K, 2 F &K 31785D, i%

BEARAKRN EstA, RATOH esd WEEFFIME EMBLEEFE SR EM BR5H
AJ251831.
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Fig.3 Multiple amine acid sequence alignment of FstA and other hydrolases.

DmpDH1 , 2-hydroxymuconic semialdehyde hydrolase from Pseudomonas sp. DI77; DmpD2, 2-hydroxymuconic semialdehyde hydmlase
from Pseudomonas sp. CF600 ; Todt , 2-hydroxy-6-oxo-2 , 4-heptadienoate hydrolase from Pseudomonas putide ; XylF , 2-hydroxy-
muconic semialdehyde hydrolase from Psendomonas putida ; BphD1,2,6-dioxo-6-phenylhexa-3-enctae hydrolase from
Pseudomonas putida ; BphD2 , 2-hydroxy-6-oxo-6-phenylhexa-2 ,4-dienoate hydrolase from Burkholderia cepacia;

EstF1, lactone-specific esterase from Pseudomonas fluorescens . The triangles indicated the amine acids of

the catalytic triad. The box showed the consensus sequence of serine esterase.
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&1t BLAST 2 54 EstA 5 EMBL HABUEE#ITRIBEHE T, KW Esa SIFELE
BRKWREE R RREE, X SRR EE AR, A 40 Sphingomonas B 2- 3R FC —
B B R A RS (CHMSH) P ) | Acetobacter pasteurianus WHSEE'" UL & Pseudomonas flu-
orescens 3T NS 5 FvE A0 B RS MRSV IR E ALK B o BT X S0 A9 3L RV AE
BRAH AN B KBHBHFEN—ITh2ER 4RI XLEARE RN ELZGK
(W& 3), TF EstA 1,Serl04  Asp224 F1 His252 BB =4 H (LB 3T M =ATH),
HAE 2 B BRTE L R MR R 2 E K MM R IE R F 5 (G-X-S-X-GG) . #H— B H#
EstA 5HEJLR/KBBOFI LR EBaA S 5RBRBSELAY WS 8 AHAT
# Y BN DmpD \XyIF 1 TodF 4 5 B B R (R ¥ 60% ~ 72%) , T 5 2 5 M N
BN E 0 R A7 4 ¥ 88 W0 BphD ) ] IR AL 8 1K (Rl P4 35% ~
1N%), BHARERKEGEHPLEES DmpD. Xylf F TodF AL, M5 BPLD AR, Diaz
i Timms R B EHEFE O DO RKBEEFRBENRDERE, BB FsA RAT 8
£ 5 R.eutropha CH34 [EMEAR L FRALEGY KRR, #AR D R R BR, [
C—C BMKH.

2.3 EstA EXIFHEPHRIE

¥ H1.7 T pSK™ Y Hind ll A7 55, ¥4k E . coli XL1-Blue, i £ iF (7 5 241 T 1 [ )
B F, EMEHFM A SN pSKHI. 7e, 17 B 4 ki 67 2 8 pSKH1.7a, & FEEE T ik
WIESH T E . coli XL1-Blue{ pSKH1.7a) #l E . coli XL1-Blue(pSKH1.7c) ) 20 M8 $8 497 49 i
BEYE ERAE L AR I TUFSERHELARNYRT E. coli XL1-Blue BEEIE {8
E . coli XL1-Blue (pSKH1.7¢) BT BEIETER £ . coli XL1-Blue (pSKH1.7a)# 10 fff. ULEAER
B estd NEZI TREB B RARE A ER S, HAERTRANEZHA
SR FREH AT lkcZ B FRER.

# 1 R.eutropha CH3 B3 BT X IEH E XL1-Blue f IR A
Table 1  Expression of estd gene of R . eutroph CH34 in E . coli XL1-Blue

Plasmids Protein concentration/{ mg/mL} Yolume activity/ (U/mL) Specific activity/ (U/mg)
pBlueseript 8K~ 9.65 0.04 0.004
pSKHI1.7a 11.86 10.07 0.85
pSKH1.7e 16.17 141.36 B.72

Cells were cultivated in LB liquid medium with 12. 5pg/mL of tetracyclin and lO(}pg/leof ampicillin at 37°C for 20h. The solu-
bte fractions of crude cell extracts were prepared as described in Materials and methods. The esterase activity was determined photomet-
rically by using p-nitrophenol acetate as substrate at 25°C and A = 410nm. One unit of enzyme activity was defined as the amount that

relased 1j:mole p-nitrophenol per min under assay conditions.

DAL R A LR BN R. eutropha CH34 FIBEHE EstA " LIARBEA T
FERE A 5 FHEJEY p-nitrophenol acetate, T2 ik T 1R 1 M BE B8 05 14, P 0@ i HE 5 BB T
PR R EE ST . EH EstA SR ERAEYERTERAEADRBIERYZE mea HF
K EREAE RS REE, AMENEX T R.europhe CH34 R A FR Y IE—4
KRBEEEFEEMNBE . Al FsA RLELMEREHMBRA THRER AL . FIla®
LM EEE AN A TAEFSFASTOESEDNEDER.
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CLONING AND SEQUENCING OF THE GENE ENCODING ESTERASE estA
FROM RALSTONIA EUTROPHA CH34

Song Shuishan
{ Bivlogy Tnstitute , lebei Academy of Sciences , Shijiazhuang 050051, China )
Alexander Steinbiichel
( Instituz fitr Mikrobiologie , Miinster University , Minster , Germany }

Abstract: An esterase-positive clone was isolated by screening a genomic library of Ralstonia eutro-
pha CH34 C(;nstructed in Escherichia coli S17-1 with top agar containing a-naphtyl acetate and Fast
Blue RR. A gne encoding esterase activity, estd was subcloned from this clone . Nucleotide sequenc-
ing of estA showed that it was a 825bp open reading frame, encoding an esterase EstA ,composed of
275 amino acids with a predicted molecular mass of 30785 D). Homology analysis revealed that EstA
exhibited significant amino acid similarity with the enzymes involved in the meta-cleavage pathway
in the metaboleism of aromatic acid compounds.

Key words: Ralstonia eutropha CH34,Esterase gene,DNA sequence, Escherichie coli , Cloning and

expression
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