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Identification and characterization of a new esterase from a soil
metagenomic library
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(College of Food Science and Technology, Nanjing Agricultural University, Nanjing, Jiangsu 210095, China)

Abstract: [Objective] To discover novel esterase from soil microbes by metagenomic approach.
[Methods] Tributyrin-containing LB agar plates were used to screen a metagenomic library and the
predictive esterase gene on the positive clone was heterologously expressed for biochemical analysis.
[Results] We successfully found a positive clone from a soil microbial metagenomic library that
comprised of 120 000 clones by function-based screening. Then the putative esterase gene (estynl) of
this clone was heterologously expressed and its properties including optimum pH, optimal temperature,
and tolerance to organic solvents and metal ions were studied. Its optimum pH was 9.0 and its optimal
temperature was 56 °C. The esterase activity was enhanced in low concentration of organic solvents,
especially in DMSO (dimethylsulfoxide, activity enhanced to 144% at 10% DMSO). [Conclusion]
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Novel enzymes could be discovered by metagenomic approach. ESTYNI1, with good tolerance to
organic solvents and high temperature, would be a promising enzyme for industrial production.
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L Streptomyces sp. M11 (Q56008)

ESTYNI (KU737522)
rSalmonella typhimurium (AAC38796)
L Photorhabdus luminescens (CAA47020)

Bacillus subtilis (AAA22574)
|——Bacillus pumilus (CAA02196)
Psychrobacter immobilis (CAA47949)
Moraxella sp. TA144 (CAA37863)

BRI P I SRS KUT737522,

2 SRGM
2.1 PN STRE BAREE FHI R

SALIRE A 12 7 A SERER A R B 4
SCPE, B T —AE =T R PR b K
5 TP S TR LA 1 T 5 e RO 570 5

Family IV

1 [

Family VI

Family VII

Family VIII

Family II1

Family I1

Family 1

N I Yy

Family V

—
0.5
1 ESTYNI1 #LRi 947
Figure 1 Neighbour-joining analysis of ESTYN1
TE: 55T 5 AR R IRBRBEY PS8 S FR BN rE .
Note: The numbers in parentheses indicate the accession numbers for different esterase sequences; The scale bar represents the number of
substitutions per site.
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GN-DAWQRAAKVKGPEDLQRLIDS-RDFYPIAALGILAAFS 240

DDLSF

IAAGAAIA 245

L] * LR} IRIRL *

DHRQFIGERLEAIVIZRY 349
DHINRIAERIEQKMLEEF 359
DHFNRLAERLETKVLREL 350
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E2 ESTYN1 5EMEMNBENEINE F5 LT
Figure 2 Multiple-sequence alignments of ESTYN1

TE: RSFOR NIRRT XG5

—AITHEN N HG AZ O RSF IR S AN HEN R G-X-S-X-G AZ RS XK.

Note: Regions of high identity or similarity among sequences are shown as asterisks. The first box is HG conservative region; The second

box is G-X-S-X-G conservative region.

22 FHFEEKREES ESTYN1 BIFRIELA L
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Fi ) estynl FEH (1 3), 5 pET-28a(+) A& A 3k

1 M
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2 000

1000
750
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250
100
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Figure 3 Electrophoresis analysis of estynl

1:: 1: estyn! PCR*#J; M: DL2000 DNA marker.
Note: 1: PCR product of estynl; M: DL2000 DNA marker.
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4 SDS-PAGE #ili iR 4k 5 o EE B = B
Figure 4 SDS-PAGE detection of purified protein
de 1 gifb/EEA; M: #H Marker.

Note: 1: Purified protein; M: Protein marker.
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2.4 ESTYNI BE & N 445 7 1%

TE 56 °C. pH 9.0 5T, [l ik 2 N 433l
N C4 IR IR T BRTR AN C14 AR
R A S PR TR R LM B 0.5 mmol/L, K5 Fg e
IKIEIRYIRE S o S5 RRY], XS C4 KA R4
AL K it (2N C14 R H L34 T (&
7)o XSG RAIL IS ESTYNL ZRAE, A&
eI, & —Kff s SRR DT RR TR )

120.0
100.0
80.0
60.0

40.0

Relative activity (%)

20.0

0.0 gt

Temperature (°C)
5 mE-ENH%E
Figure 5 Effects of temperature on activities of ESTYN1
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6 pH-7EHHZE
Figure 6 Effects of pH on activities of ESTYN1

2.5 ESTYNI1 BgxJ A< [=) A ik 51 B9t S 1%

TE 56 °C. pH 9.0 &4, M hARRHE M
AR . HEE. HILTR, OFE,
I AN TR BN 54 T TG AE 25 SR Al 8 BT . 1E
10% - H A BRI AAAE R RN AR R N, TR
P TS Sy, AHRHE TS 144%. 16 10%
10%—30% - FH ELWW AR . 10% L BEA HLIA FIAFAE ) 2%
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FUR BT I, X e R — e R R . —
HIL W AR . 255 HLZE ol K 208 A 1E 0 TR il
ESTYNI1 fiifb S iV RIR R, DAL R 43 H i K
i, [FHL I T AR ESTYNL XFA LR H A TR
U AT 2 1k

120.00

100.00 ¢

—H

80.00

60.00 r

Relative activity (%)

40.00 r

20.00 r

0.00

C4 C14
p-Nitrophenyl esters

7 ESTYNI 45514
Figure 7 Substrate specificity of ESTYN1
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Figure 8 Different organic solvents on activities of
ESTYN1
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R
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MWT zo* . Cu® . Mn®" . Ni¥" 4B B T 0 S G
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Cu™'. Mn*", Ni¥'& @8 TAAERZ A RN, B
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TG AAT DD, X SEZE LSRN £ R B -2 | e
ESTYNI1 FiE 1 (E 9)-

120.00
100.00
80.00
60.00
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