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Abstract: In this study, the fibrinolytic enzyme YG4 gene from marine Streptomyces sp. MY0504 was obtained and analyzed by
bioinformatics methods. The genomic DNA of the extracted Streptomyces MY0504 was amplified by PCR using the degenerate primers
designed based on the homologous sequences. The obtained DNA fragments were ligated to the pMD18-T vectors and transformed into
competent Trans10 cells. The positive clones were then sequenced, and the obtained sequences were analyzed bioinformatically. Finally, the
fibrinolytic enzyme YG4 gene from marine Streptomyces strain MY 0504 sized 1083 bp was cloned. The obtained YG4 gene was introduced into
the GenBank website, and then an alignment search and comparison was performed. The result showed that the YG4 gene exhibited 100%
homology with the base sequence of the serine protease gene. The results of the 16s rDNA sequence analysis showed that the strain was closely
related to Streptomyces daghestanicus, Streptomyces hydrogenans, Streptomyces albidoflavus and Streptomyces violascens. The primary
structure, secondary structure, subcellular localization and tertiary structure of the protein encoded by YG4 gene were predicted and analyzed.
The analysis results showed that the gene encoded 360 amino acids, and the encoded product was a stable hydrophilic protein. The secondary
structure was mainly composed of alpha helix and beta sheet without signal peptides and transmembrane domains but with 40 phosphorylation
sites. The high-order structure was dominated by random coils. The results of this study provided important information for investigating the
expression mechanism of the fibrinolytic enzyme YG4 gene from marine Streptomyces MY0504 and for improving the expression level of a
target protein.
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Table 1 The result of protein sequencing

o ik %4
AOAODBWUNT  Streptogrisin OS=Streptomyces sp. MBRL 601 GN=SF12_07495 PE=4 SV=1-[AOAOD6WUN7_9ACTN] 114341
AOA0S1UK64 Serine protease OS=Streptomyces sp. FR-008 GN=SFR_2227 PE=3 SV=1-[AOA0S1UK64 9ACTN] 689.23
AOAO0SIUHF4 Peptidase M28 OS=Streptomyces sp. FR-008 GN=SFR_1292 PE=4 SV=1-[A0A0S1UHF4_9ACTN] 200.33

%<2 PCR 54171
Table 2 Nucleotide sequences of PCR primers

Primer Primer sequences(5'-3")
Pla-Bamh [ -F GGATCCGTGAACCACCGACGCATACCCAAGC
Pla-Xho I -R CTCGAGTCAGCCGATCTCGACGCCGTACGCG

E: FRIZABMLE BamH | (GGATCC)#= Xho | (CTCGAG).

1.2.2 PCR #3%

PEAC R B i O ATIE I R AR T E
B (F D, 7E UniProt W8 2393 FH R LA TR &
BRTH, WAL R)T IR BN R E CDS
X 74 Bt prkfs CDS X741, #E 747541
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Fig.1 YG4 amplification
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Fig.2 Electrophoretogram of Streptomycete sp. MY0504 16S
rDNA gene
7£: M: DNAMarker: trans5K; 1~2: 7|44 27F-1492R;
3~4: 7|4h 27F-1525R.
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GACGALCGCT
GGATTAGTGG
CCTGGAAMCG
TCCGGECEGTG
AGGOGACGAC
CCAGACTCCT
GCGAZGOCGE
CGAMGTGAC
TACGTAGGGC
CACGTCGGTT
GAGTTCGGTA
GAACACCGGT
GGGEAFCGAAC
GGGCALCATT
ACGGICGCAL
TGGCTTAATT
TGGAFACAGG
GTCGTGAGAT
GGCOCTTGTG
GACGACGTCA
TACLAATGAGC
TTGGGGTCTG
CTGOGGTEAL
ACACCCGAAG
ATTGGGACGA

65
99

GGCGGCETGE
CGAMIGGGTG
GGGTCTAATA
CAGGATGAGT
GGGTAGOCGG
ACGGGAGGCA
GIGARGGATG
GGTAZCTGCA
GCAMCGTTG
GIGALMGCCT
GGGGAGATCG
GGCGAMGGCG
AGGATTAGAT
CCACGTTGTC
GGCTALAMCT
CGACZCAMCG
CGCOCCCTTG
GTTGGGTTAL
GTGCTGGGGA
AGTCATCATG
TGCGATACCG
CAACTCGACC
TACGTTCCCG
CCGGTGGCCC
AGTOGTAACA

Fig.3 The sequences of 16S rDNA

TTAMCACATG
AGTAMCACGT
CCGGATATGA
CCGOGGOCTA
CCTGAGAGGG
GCAGTGGGGA
ACGGUCTICG
GAAGALGCGC
TCCGGAATTA
GGGGCTTAAC
GALTTCCTGG
GATCTCTGGE
ACCCTGGTAG
CGTGCCGCAG
CALMGGAATT
CGAMGAMTCT
TGGTCGGTGT
GTCOCGCAAC
CTCACGGGAG
CCCCTTATGT
CGAGGTGGAG
CCATGAAGTC
GGCCTTGTAC
AACOCCTTIGT
AGGTAGOCGT

CLAGTCGALC
GGGCAATCTG
CTGTCCATCG
TCAGCTTGTT
CGAOCGGCCA
ATATTGCACA
GGTTGTALAC
CGGCTAMCTA
TTGGGCGTAL
CCCGGGTCTG
TGTARCGGTG
CCGATACTGA
TCCACGCCGT
CTAMCGCATT
GACGGGGGCT
TACCAMGGCT
ACAGGTGGTG
GAGOGCAACT
ACCGCCGGGE
CTTGGGCTGE
CGAATCTCAL
GGAGTCGCTA
ACACCGCCCG
GOGAGGGAGT
ACCGGLAMG

[ 3 16S rDNA 51

GATGALCCGC
CCCTGCACTC
CATGGTGGAT
GGTGAGGTAG
CACTGGGACT
ATGGGCGALL
CTCTTTCAGC
CGTGCCAGCA
AGAGCTCGTA
CAGTCGATAC
AABTGCGCAG
COCTGAGGAG
ALAOGGTGGE
ALGTGCCCCG
COCACAMGCG
TGACATACAC
CATGGCTGTC
CTTGTCCCGT
TCAMCTOGGA
ACADGTGCTA
ALAGCCGGTC
GTAATCGCAG
TCACGTCACG
TGTOGALGGT

Streptomyces violaceus NRRL B-2867 KL569104

Streptomyces roseoviolaceus ISP 5277 AJ399484

Streptomyces janthinus ISP 5206 AJ399478
| Streptomyces violarus NBRC 13104 AB184316

TTTOGGGCGE
TGGGACAAGT
GGTGTARAGT
TGGECTCAZCA
GAGACACGGC
GCCTGATGCA
AGGGAAGARG
GCCGCGGTAL
GGCGGCTTGT
GGGCAGGCTA
ATATCAGGAG
CoALAGCETG
CACTAGGTGT
COTGGGGAGT
GOGGAGCATG
CoGAAMCETC
GTCAZCTCGT
GTTGCCAGCA
GGAMGTGGE
CAATGGCCGE
TCAGTTCGGA
ATCAGCATTG
ALAGTCGGTA
GOGACTGGCG

99! Streptomyces arenae ISP 5293 AJ399485

56

Streptomyces purpuascens NBRC 13077 AB184859
Streptomyces luteogriseus NBRC 13402 AB184379
Streptomyces jeddahensis G25 LOHS01000151
Streptomyces hawaiiensis NBRC 12784 AB184143
Streptomyces massasporeus NBRC 12796 AB184152
Streptomyces spinoverrucosus NBRC 14228 AB184578
Streptomyces parvulus NBRC 13193 AB184326

Streptomyces deserti N63 HES77172

51
— N

70

0.002

& 4 BT Streptomyces sp. MY0504 FEXEHRAY 16S rDNA FHIMEIRGIL B

99
S
>

Streptomyces daghestanicus NRRL B-5148 DQ442497
Streptomyces sp. MY 0504

Streptomyces hydrogenans NBRC 13475 AB184868

Streptomyces albidoflavus DSM 40455 776676
Streptomyces violascens ISP 5183 AY999737

Streptomyces fumigatisclerotcus NBRC 12999 AB184248
Streptomyces spiralis NBRC 14215 AB184575
Streptomyces cinerochromogenes NBRC 13822 AB184507

70 : Streptomyces levis NBRC 15423 AB184670

Streptomyces carpinensis NBRC 14214 AB184574

Streptomyces andamanensis KC-112 LC008305
Streptomyces anandii NRRL B-3590 AY 999803
Streptomyces coerlueofuscus NBRC 12757 AB184840
Streptomyces ferrugineus HV38 KF767859
g9 | Streptomyces diastaticus subsp. diastaticus NBRC 3714 AB184785
|_| Streptomyces gougerotii NBRC 3198 AB184742

treptomyces rutgersensis NBRC 12819 AB184170
Streptomyces intermedius NBRC 13049 AB184277
— Streptomyces koyangensis VK-AA60 AY079156

Fig.4 The phylogenetic tree based on 16S rDNA sequences of Streptomyces sp. MY0504 and related strains
7 Z#SRA Neighbor-Joining 7%, 347 1000 & bootstrap it 34054
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Fig.5 Complete DNA and deduced encoding amino acid sequences of MY-YG4 gene
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Fig.6 Amino acid composition of MY-YG4 gene coding protein
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Fig.7 The hydrophobicity/hydrophilia of MY-YG4 gene coding
protein
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Fig.8 The transmembrane domain of MY-YG4 gene coding
protein
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Fig.9 The signal peptide of MY-YG4 gene coding protein
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Fig.10 Phosphorylation site prediction and analysis of MY-YG4
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