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Abstract: To study the sequence characteristics of epimerization domain genes and their stereo-isomerization in the biosynthesis of
non-ribosomal peptides, an epimerization domain gene was cloned from the genomic DNA of Streptomyces sp. X66. Bioinformatics analysis
showed that the gene sequence length was 1,099 bp. Blast sequence alignment showed that the similarity between the cloned gene and the
epimerization domain gene of Streptomyces albidoflavus strain W68 is 99.45%, and that the former has a typical functional region of the
epimerization domain. It contains a unique conserved motif (HHxxxD) of the epimerization domain, which proves that the amplified gene
fragment is an epimerization domain gene sequence. Physical and chemical analysis showed that it can encode 366 amino acids, and that its
theoretical isoelectric point is 5.69. Its atomic composition, instability coefficient, and total average hydrophilicity were found to be
Ci752H2738N5100523S3, 32.68,and -0.15, respectively. Its coding product is an acidic hydrophilic stable protein without a signal peptide and
transmembrane structure. The secondary structure of the protein comprises an a helix and random coil. SDS-PAGE showed that its molecular
weight is about 55 ku, consistent with the expected value. By studying such epimerization domain genes, we hope to provide a scientific basis
for the follow-up study of epimerization domain functions and the development of new non-ribosomal peptides.

Key words: Streptomyces; non-ribosomal peptide synthetase; epimerization domain; gene cloning; bioinformatics

EIBE 5

SRR A SR P B AR 8 B T 22 ) S P 5 R R TR ) S - 55 3 A (0] DA it RH,2022,38(11):90-97

WU Xinyuan, ZHU Chenyang, XUE Yongchang. Cloning and bioinformatics analysis of epimerization domain gene of marine

Streptomyces species [J]. Modern Food Science and Technology, 2022, 38(11): 90-97

R B 2 RAREDSE D EEORE, B AT E PRI T 10 000 2 FAEDEELL S Y,

WA 2022-01-26 BATZ bR @M E R I A . IR
HEWA: TTEAANFESTE (20180550858) R AR Y A B E N 23, BefE
fEEEMN: ZRE (1997.), &, MTHIRE, HRAR: BEMHFENE, FEhs mE . R E FREA T A AR R
E-mail: wxyxinyuan@163.com %‘éﬁ@ IR AR =431, HOKHR 18 i S EAZ B A IR
EIEE: BEkE (1966-), B, #iR, MAE: EURBEDNS TEWE, 4 il (Non-Ribosomal Peptide Synthetase, NRPS) il
E-mail: xueych@dlpu.edu.cn B ElEIRAE =40, NRRS & —Fh£ Ihie KA-E R

90


mailto:xueych@dlpu.edu.cn

MK EmBHY

Modern Food Science and Technology

2022, Vol.38, No.11

Bitg,  EHARAT AN [F] Dy 8 1R 45 A 48 4 Rl PR ASE B e e o it
HE M A 71 (B 1), NRPS & R B 17 IR H 1k
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Fig.1 Module composition and synthetic mechanism of NRPS
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CEMIIR R UREE Y, BRI S2Glu W] BEVE BRI b
TEM, 7 His M2 HIRARE St A R v = A R A4
fig A4k . 7E GrsA [f] PCP-E X &5t , 753His 1Bk
WA B 5 Tl RV Tt 57 8 £ 15 (4'-Phosphopantetheinyl,
Ppant) FIHi i FAHIER, Kim ZERIFERF 7T GrsA H E
SERPEAEACHUR R, R ™ His e 5 A M H AR

TE Rk 8 PIBHRE N4, i#E—BAESE T His 727041k
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N, G IEE] (AR EAE AL SZ B2 %% . Chen
SR ST GrsA [¥) PCP-E XU 45 M3 & k2 7 PCP
5 E 52 ()2 im it 0BArg/MAsp. MArg/S5Glu B
AR AR AR R ARG . BT B 451
5 BRI A B AR B DL R AR
SIMEAL N M AER), E 4509485 PCP 453 B
AR IR TR — 28T . Xt E 543k 4 HLELAN
PR IR ST, X7~ NRPS AR E] 13 {5 L]
NRPS 145 #4335 25 IR EE HE DL KB 25 1k R #2122
B AT I M S 5 AR IR B AT 528 NRPS J:
DRI P 2 1 S (R 4 DNA w18 E S It [,
FREAT AEME B2 e LIS B S5 IR N 98 L 254
SRt S %

1 MRFREE

117 R AR

LL1 Wb s

ARCHE B 1A Streptomyces sp. X66 & H S % LR
BEAEP, KIgiE A (Escherichia coli) DH5a. BL21

(DE3), K&k pET-32a(+) 35 NI % = (R 17 .

pMD™I19-T #fk Iy B E AW T2 (K% FRAA.
1.1.2° 3544

LB Wik 7R 2. LB FlfAsE 7R & K— 5 bk
BRI HEC B 22 R
1.13 XA 5HE

A A 41 DNA S2HGAG . A DNA KRl
WilE, ETAY TR (B AIRAF; FastPure i
P HGRFT & . DNA Marker DL2000, Fd 5% MERE A4
B AR A A QuickCut™EcoR T (15 U/uL )
QuickCut™Hind I1I (15 U/uL). PrimeSTAR® Max DNA
Polymerase, EAEY) T (K% A FRA R ; DNA Marker
IV, RARAEARHL A6 5OH PRA ] ; PCR Thermal Cycler
Dice TP610, 74 TaKaRa.

1.2 R F %

1.2.1 314t

22 GenBank 4 & ' Streptomyces albidoflavus
strain W68 (35 : CP064783.1) NRPS ' E £5H4i5;,
FEEFES), 13 Primer Premier 5.0 #4014 Btk 5]
Y. [FERAEGIYIET 55N EcoR 1« Hind B A7
=R an ik /b F

E-F: 5-CGGAATTCATGCTGCGCGCCGTCTAC-3’
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ER: 5-CCAAGCTTACTGAGCGCGGGAGTAGGAC3
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JEE 25 k38 15 5 IR EAT 00 SR A SOPMARSI A
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NCBI ¥+ (1) CDD T %8 A 1 OR 55 X3
Protein Blast ## % E 53 R A 1, e BUREALLE >
85% 12 1 F| Hl DNAMAN #fFi3ET 2 I IR % 5
EEXE 74T A MEGA XCOR AR T2 450570 E 45
PR A AR IR E S5HI8EE H R AR AKX Fe
124 E Z#33&a i REE

FIF QuickCut™EcoR 1 Fl QuickCut™ Hind ITT%
PET-32a(+) M 1) ¥ B 20 iR pMD™19-T-£ it A7 X0 I
b1, BMCH B B SR A R 1E BL21 (DE3)
IS AL . 2 353 R pET-32a(+) Hue b B A &
HHT pET-32a(+)-E H P& s FF ODeoo 19 0.6 B,
N IPTG A e B 24 L 3 0.5 mmol/L, 16 C i3
12h J&, HH4T SDS-PAGE 73#i HIfIA: ) FIA o

2 FER595

2.1 E &M EEE 7%

LA Streptomyces sp. X66 3£ [F41 DNA Ak, E-F
HTE-R N5 51909 1 H IR v B 48 1%BR IR b it
R BT I (12D, 7E 1100 bp /o477 H—Jh i1
. STUHN E gt R i BOR/ANEE AR — .

[EIYSC H B B 5 pMD™I19-T #ifki® iz, Hib kK
FF B DHSo/ESE AN, 2 HBH PR B V& S TR . LUK
RILRERETE 3 500 bp e A7 B T — K35 I BH =2 2% (&
3), XA PR /N—F.
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AHFT, EHZEA RS HIW A B Rz s A ks
% N pMD™19-T-E.

FH R 1 PEAZ R N VI EcoR 1« Hind T 1)
EwAFR (K 5), 7£3000bp £4 5 1100 bp £ 4
FARR| KB RAT, FETUHMS R, LW HK
SEDR I AE N T-#ok b, B EAFRIEEAETAY

Streptomyces sp WA1-19 chromosome. complete genome

Streptomyces albidoflavus strain UYFA156 chromosome. complete genome

<N <M<

Streptomyces albidoflavus strain W68 chromosome. complete genome

THE R B ARRA R .

WMFF45 455, ZIEA BN 1099 bp. Blast J7
HILL RIS Yao VALK Streptomyces albidoflavus
strain W68 (1) E £ f 33J& PK 77 1 AHALL B2 i 99% LA |
(6>, UEBY MBI BN B S5k R 751 o

Max Total Query E Per

fenti Acc. Len i
Sc1en11ﬁ_f Name  goore Score Cover value  Ident v At
= = = = "

Streptomyces sp... 2019 2019 100% 0.0 99.82% 6850369 CP085039.1
Streptomycesal... 2017 2017 100% 0.0 99.82% 6823997 CP040466.1
Streptomyces al... 1997 1997 100% 0.0  99.45% 6796629 CP064783.1
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Fig.6 Alignment of the predicted sequences of E domain gene
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Fig.7 Prediction of hydrophobicity/hydrophilicity of E domain
protein
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Fig.8 Transmembrane domain prediction of E domain protein
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Fig.10 Prediction of the secondary structure of E domain protein
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FH NCBI Blast &% T E X E Z5 LR g 5

1 50 100 150

Querg seq. I I |
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Ji 7 5, oA DNAMAN HEAT £ 5 7 41 LL 5t 43 i
(K13 5 KIZE S5z LR 7 41 5 [ e HoAth
VIR AR RABE R R, REEIR T AV BN RS, B —
BB Z5 38R 5P HHxxxD.
MEGA X &[] E S5 His i B 1 RS0 K & A
(Bl14) WoRiZ E S5iMIRE B T 85 Streptomyces
albidoflavus 1¥] NRPS AbT-[F—4) 3, [FIIEMEIAR] 95%,
SRG KRR 5 Streptomyces scopuliridis RB72 ] E
SEMEE AT R BAR, SR8 SRR .
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Fig.11 The tertiary structure prediction of E domain protein
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Fig.12 Domain analysis of E domain protein
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E 7 SFC 320
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Fig.13 Alignment of the predicted amino acid sequences
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95% MBO1286203.1 Streptomyces sampsonii
WP 189500433.1 Streptomyces diastaticus ku M 1 2 3 4
WP 115068789.1 Streptomyces griseus 180 ——
WP 189400902.1 Streptomyces gougerotii 140 ——
WP 185393103.1 Streptomyces rutgersensis 100 —— e —
PVE10848.1 Streptomyces scopuliridis RB72 75 —— . r =3 .

0.050

14 E EMEEREUM T
Fig.14 Phylogenetic tree of E domain protein
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