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Molecular cloning and functional analysis of a gene encoding
echinocandin B deacylase from Streptomyces sp. NCPC-1020
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Abstract: [Objective] Cloning of a new gene possessing a function of Echinocandin B (ECB)
side-chain deacylation from a wild type Streptomyces strain NCPC-1020 of soil source. [Methods]
Using degenerate PCR and TAIL PCR strategy, we successfully cloned the target gene, which was
heterologously expressed in S. lividans TK24, then a whole-cell catalysis method was developed to
dectect the deacylation activity of ECB deacylase by LC-MS. [Results] The ECB deacylase gene was
cloned and its function was confirmed. [Conclusion] Combined the two PCR techniques, degenerate
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and TAIL PCR, a new gene could be cloned quickly. The obtain of the new ECB deacylase gene lays
a good foundation for the researches on semibiosynthetic of ECB related drugs.

Keywords: Streptomyces, Echinocandin B, Degenerate PCR, Thermal asymmetric interlaced PCR,
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Figure 1 The production of the ECB nucleus is catalyzed by a deacylase
B R®) B B

Note: The fatty acid side chain of echinocandin B ligated to the nucleus with amino bond, and the ECB deacylase catalyzes the breakage
of the bond specially.
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*1 514F5
Table 1 Sequence of primers
Primers Sequences (5'—3") Note
pPA AGAGTTTGATCCTGGCTCAG 16S rDNA
pH AAGGAGGTGATCCAGCCGCA
ECB-CODEHOP-F1 GCTGCTGGCCAACccencaytwycc “NPH”
ECB-CODEHOP-R1 GGCGGCGATGGTrttnacccangg “PWVN”
ECB-CODEHOP-F2 GAACCAGCTACGGCrtncencayat “PHI”
ECB-CODEHOP-R2 CGGTGCTCACGGTrtgnswecange “HTV”
TR3-SP-F1 CCCGGCGGAAGTAGAGGTCG TAIL-PCR
TR3-SP-F2 GGTTCTTCGTCGCGGAGGACAG
TR3-SP-F3 CCGAAGTACCGCGACCGCTC
TR3-SP-R1 ACGCCGGTCTCGGCCTCGGA
TR3-SP-R2 GCAGCACCGCGGACATCCAG
TR3-SP-R3 TGCGCCGTACCCAGGGGCT
TR3-SP-R4 GGCGGAGGTACGGAGTCGCTC
TR3-SP-RS GGAACAAGACGGAACCGGTGTG
TR3-SP-R6 CGGCGGCCGGCGGCTACCG
ADg SAWGGAWGWCCAGG TAIL PCR AD
ADg SAWGWGAWGTCGAA
F1-TR3 GCTCTAGAGCCGATGAGGTACGCGC
R2-TR3 CGGGATCCCGCCAAGTCCGTATC
Table 2 Reaction condition
Reaction No. Cycles T and time
1 1 94 °C 2 min; 97 °C 5 min
The first round 2 5 95°C 30 s; 62 °C 1 min; 72 °C 2.5 min

94 °C 30 s; 30 °C 3 min;
up to 72 °C slowly (over 3 min) and 72 °C 2.5 min
4 15 94 °C 30 s; 65 °C 1 min; 72 °C 2.5 min

94 °C 30 s; 65 °C 1 min; 72 °C 2.5 min
94 °C 30 s; 44 °C 1 min; 72 °C 2.5 min

5 1 72 °C 5 min
1 94 °C 4 min
The second /third round
7 12 94 °C 30 s; 65 °C 1 min; 72 °C 2.5 min

94 °C 30 s; 65 °C 1 min; 72 °C 2.5 min
94 °C 30 s; 44 °C 1 min; 72 °C 2.5 min

8 1 72 °C 5 min
40's 35 72 °C 10 min |
Degenerate PCR ( o[10.15-16]
) TAIL PCR (AD ) ADs ADy!" 3
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Figure 2  Analysis of the conserved regions of homologous proteins related to an ECB deacylase, degenarate primers design
and agarose electrophoresis

A

(“NPH” “PWVN”) C TR3-2

B TR3-1 DNA
DNA (“PHI” “HTV”)

Note: A: The conserved amino acid of homologous protein indicated by red box; B: TR3-1 indicated the conserved DNA fragment, the
degenerate primer obotained according to the conserved amino acid (“NPH” and “PWVN”); C: TR3-2 indicated the conserved DNA
fragment, the degenerate primer obotained according to the conserved amino acid (“PHI” and “HTV”).
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RIGHYRTXME A DNA FEE

Figure 3 The flanking sequences obtained by TAIL PCR
separated by agarose electrophoresis

PCR ECB .
U-1 U-2 U3 TR3-SP-F1 TR3-SP-F2
TR3-SP-F3 ADgs D-1 D-2 D-3
TR3-SP-R1 TR3-SP-R2 TR3-SP-R3
ADg D-4 D-5 D-6
TR3-SP-R4 TR3-SP-R5 TR3-SP-R6 ADg

Note: The flanking DNA fragment obtained by TAIL PCR. The U-1,
U-2 and U-3 obtained by the nested forward primers TR3-SP-F1,
TR3-SP-F2, TR3-SP-F3 with ADgas the reverse primer. D-1 D-2
and D-3 obtained by the nested forward primers TR3-SP-RI,
TR3-SP-R2, TR3-SP-R3 with ADgas the reverse primer. D-4, D-5
and D-6 obtained by the nested forward primers TR3-SP-R4,
TR3-SP-RS5, TR3-SP-R6 with ADgas the reverse primer.

A
F1-TR3 e — R2(-TR3
| | |
|
[ 35210 +1(ATG) TAG |
Xbal BamH 1
B bp M TR-3 bp

3210

4 ECB BREtEE MRS
Figure 4 Obtain the gene of ECB deacylase
A ECB
Xbal BamHI .B 1%
ECB

Note: A: The ECD deacylase gene fragment including the
promoter itself, on the sides of the DNA fragment have the Xba I
and BamH I sites. B: Confirmation of the ECB deacylase gene
cloned by 1% agoraose gel electrophoresis.
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A C
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Figure 5 LC-MS analysis of the catalyzed product of the ECB deacylase
A HPLC ECB (UV 210 nm) 8.83 min . B 8.89 min .C MS
8.83 min [M+H]+ 798.19.D ECB-n HPLC .E HPLC

Note: A: HPLC analysis of the product of ECB deacylation (UV 210 nm), the product peak is at 8.83 min. B: The graph of the total ion
chromatogram, the product peak is at 8.89 min. C: the MS analysis indicated the [M+H]" of product is 798.19. D: HPLC analysis of ECB
standard. E: HPLC analysis of the negative control.
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Figure 6 Analysis of the secondary structure of ECB deacylse and the active site related in silico
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