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 E. NERGEER ( Sreptomyces catenulae ) XG40 J— R 5 Al B B 45 H B0 B B S PU/E A B9 A= B iR 7R
AWFFEE 5 = AR PacBio &KL NAN TG, X/NREEEE XG40 AT IEF A M T Mo, H3RK8E 3 4> contigs, &
1 AYefa ik DNA 1 2 4ok DNA, HIEFA LKA 9 772 324 bp, GC i h 70.58%, HAMMIERK 8074 4, K
AL 96.41%, FIH] antiSMASH 1, H %] 46 SR BACH =9 A L %, Horb 4 & 04 i (PKS)
AR B IR & R (NRPS ) MYJERI AL A 24 A, A BIERRECE 52.17%. A 7 DR S Cm I H %
( desferrioxamin B, pristinol, Neoantimyci, 2-methylisoborneol, nigericin, ectoine. geosmin) AUAHIIER 100%, 4
NENHES S MEFFHE (miharamycin A/B. SW-163C/E/F/G/UK-63598 . gilvocarcin V. coelibactin ) HJAHIIELE 80% LA
b, BT R IZ AR R — A e H AR TR R V SPAY AR T . LM BT R ] XG40 S E
iR (S rhizosphaericus) DSM 41760, ZkpiiaEai i (S malaysiensis) DSM 14702, RBEFRE (S melano-
sporofaciens) DSM 40318 Fl ( S. himastatinicus ) ATCC 53653 DUk 4% 25 ik P 20 2 ] 7 7E 4 AR Bk | BI0L . B (o 25 3 [
HEHFAF. ZF LR IRAIZIR XG40 LB 1, TF R T T A AE Y B A 1 R AR = P 4 (L R e 3 Atk
KR NBEER T ; ST RS SR ;RS AL
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Abstract: Streptomyces catenulae XG40 is a biocontrol strain with antagonism to pathogens of pomelo black spot. In
this study, the whole-genome sequence of S. catenulae XG40 was completed by the third generation sequencing plat-
form PacBio Sequel. Three contigs were obtained, including one chromosomal DNA and two plasmid DNA. The total
length of the genome sequencing was 9 772 324 bp with 70.58% GC content, and 8074 protein-coding genes were pre-
dicted which were accounted for 96.41% of all genes. Forty-six putative secondary metabolite biosynthetic gene clusters
were found in the genome using the online antiSMASH software, among twenty-four PKS and NRPS, which were ac-
counted for 52.17% of all gene clusters. Seven putative gene clusters showed 100% similarities to known gene clusters:
desferrioxamin B, pristinol, neoantimyci, 2-methylisoborneol, nigericin, ectoine, geosmin gene clusters. Four putative
gene clusters showed more than 80% similarities to known gene clusters: miharamycin A/B, SW-163C/E/F/G/UK-63598,
gilvocarcin V, coelibactin. Clusters analysis showed that S.catenulae XG40 had certain ability of the biosynthesis of
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nigericin and gilvocarcin V with antibacterial activity. The analysis of synteny indicated that genome insertion, deletion,
rearrangement and translocation happened among the genomes of S. catenulae XG40, S. rhizosphaericus DSM 41760, S.
malaysiensis DSM 14702, melanosporofaciens DSM 40318 and S. himastatinicus ATCC 53653. This research would
provide a theoretical basis for further discovering biocontrol potential of XG40 and the secondary metabolites for agri-

cultural biological control.

Keywords. Sreptomyces catenulae; whole-genome sequencing; secondary metabolite biosynthetic gene clusters; com-

parative genomic analysis
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1.1 ##

1.1 BXEA DPREERE XG40 AR =
MEREAR PR AR S P A B L S IR AT
1.1.2 #REAA SRS RE. mE
PEVEHRS 20 g, AHFRAT (KNOs ) 1 g, 1kfk (NaCl)
05g, BifREE (MgSOs) 0.5g, Wik —4f
(K,HPO, ) 0.5 g, HFRIEER (FeSO,) 0.01 g, B
EHY 13 g, ZEM/K 1000 mL, pH 7.2~7.4, HITH
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PRG35 @ IR — SR R 3L . W Ve
20 g, FHFERAN (KNOs) 1 g, & kN (NaCl) 0.5 g,
fREE (MgSOy) 0.5 g, BERA 48 (K,HPO, )
0.5 g, BRIV 2k ( FeSO4)0.01 g, Z&1% /K 1000 mL,
pH 7.2~7.4, T LB IE %, SR E WK (PDB)
RrFesk, R OAE 200g, WA 20g, K
1000 mL, pH 7.0, HFEBEREEFE; D EHUE
(PDA ) 53R 3E . 2 8% 200 g, %M 20 ¢,
il 20 g, /K 1000 mL, pH 7.0, FHTH5Hi525
1.1.3 B AXA A TETER . R . Ak
WYL OBREREE . BERRE EP . BRERNAR . RATHE .
Tris. EDTA . e # 5534 0 = frali, (U
FHAIEE I ZWY-240 THIRFER . LIS
TGL-20M E.0#L. QIAGEN Genomic-tip DNA #£
WX & . BG-GDSAVTO520 SEME A% 250 . %
¥R K Thermo NANODROP2000 it /06t
FE1T . Invitrogen QubitTM3Flurometer 2% Y611 . K
fi Tanon EPS600 HLIK{X .

12 FHik

1.2.1 HE#3zR5 AR DNARI XG40 FHik
HeAh 2 R — S [P b, 28 ClEIREEFE 6 d,
AR ERMEIREE, 28 °C, 180 r/min B335 5 d,
HUR B 22 8000 r/min B.0> 10 min, WAETEA,
M T A4 DNA L. K QIAGEN Ge-
nomic-tip DNA $2HURG & il f2 L 4 DNA, H)
FH 0.75%ZERE A8 e v Uk A U DNA 1y 58 1, fiff
H Nanodrop il Qubit ] & DNA [k B F4E .
122 ABE@egm B, AEfrs ARINTFZE
Fedt s BB FE AR A R AR S Kl &
& 1) DNA A5 E 7 5E R TSORT DNA SCPER £
YK Tllumina noveseq-6000 £l Pacbio M| ¥ &
56 AR = ARIE Ry . SEfTH Hifiasm
AOFSEAT AR, SR AR TE AR B, SR
Pilon v1.22 #fEXT = ACB0N P a2k 1 T2 5, Pl
i Circlator v1.5.5 #4547 P4k RN 38 R v 05
B ZAS B MERG B 0 = L R AP 91 G A3 R R
Hl Prodigal v2.6.3 #AFHEATHIN ; RNA JEKH
Infernal v1.1.3 #{:FM; tRNA ] tRNAscan-SE
v2.0 BRI HAbIE4RES RNA (ne-RNA) H
Infernal v1.1.3 {447 il ; CRISPR FH CRT v1.2
AT 5P 5 ] IslandPath-DIMOB v0.2
AP EAT TN 5 FWE R R PhiSpy v2.3 F{4EAT
TR 5 55 R 4% ] antiSMASH v5.0.0 2 {4 47 T ;
Ja 8T A PromPredict v1 /4 3E47 10 ; 52 & [A)

U5 3L K BLASTP v2.2.29 #RPFHEAT 0 o AR 4 750
Dy 32 PR 2l i B P 8045 R, i NR CJETUAR
HEEATEAEE) . GO (FEEAEEIEE ) . KEGG
( EAREE AN A AR 2T ) | egeNOG ( H &R
(] 58 5 PRI 752 () 8540 % ) . Pfam £(4i8 /% . Swiss-Prot
BE A . TrEMBL %5088 B % 3k R A A T D R 1 R o
123 REBRMFHERAR KIS RGP
770V G R s R 3 R R R 2 b AR A, AT
FE R H] antiSMASH # {4 %)/)N B BE R 1 XG40 T8 1
HR BACH™ W& U R AT A B, I Fi0 ap
REA AR )

124 wEAEAFs KNSR XG40
1) 5 PR 2 7 9] 55 H A 2 28 I )7 5 i ) 2 T PR
HIF I HATIE o, BfFEREAHESER (S
coelicolor JA3( 2 ), M /K 4 2 i 1#i( S. hygroscopicus
subsp. hygroscopicus) OsiSh-2, NBRC 12859, [
JR4%E% 1 (S himastatinicus) ATCC 53653, Y
HEFEH (S iranensis) DSM 41954, MLAUBEFE i ( S
melanosporofaciens ) DSM 40318, AR (S
rapamycinicus ) DSM 41530, Wit HEE (S
sparsogenes ) DSM 40356, R %W (S
rhizosphaericus) DSM 41760, 0250, &3k 74 5%
%18 (S malaysiensis) F913. DSM 14702, #iit
W25 (S lydicus) ATCC 31975, FIaEERH (S
albus)DSM 40763, %5 4% 7 18 ( S. violaceusniger )
NRRL F-8817 FIi A (L% W (S antioxidans)

MUSC 1641 55 16 BRI PR 16 BREERE H AY 5 4
P8 B FE RS B T 2 H GenBank B8 5 . 4iit 16
PR TR 38 R 4 A JEARRE , >R H Geneious 3K {4 1Y
Mauve ffi{FEAT 5 R ILZe M0, By R 2R
INSHLETT .
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21 /IMNEFEEE XG40 = EF AR

5 ARSI Rl R R, XG40 JER 41
M 3 > contigs ZHAL, 7% 1 YLk DNA il 2
AR DNA. 5230 XG40 FEH 41751 4 K
9772324 bp, GC #Fa:N 70.58%, %t 8074 4>
FLH, IERE 4171 4>, HEE 3903 4, ZmbS It b
AL R 96.41%, K JEHR 1062 bp. i
— YRG5 b B, XG40 FE[H 4 Al g
%ifi% 18 1~ rRNA ., 77 /> tRNA . 153 4> ncRNA | 4
A~ CRISPR. 4 ML 1 ANEIWER A . 46 43
IR 2 N ash+ . FEFAEE LA 1,
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B RNA processing and mmodification (1)
B Chromatin structure and dynamics (1)
B Energy production and conversion (367)
[ Cell cycle control, cell division, chrommosome partitioning (35)
[l Amino acid transport and metabolism (445)
M Nucleootide transport and metabolism (94)
Carbohydrate transport and metabolism (386)
B Coenzyme transport aand metabolism (136)
B Lipid transport and mettabolism (241)
B Translation, ribosomal structure and biogenesis (181)
B Transcription (589)
Replication, recombination and repair (293)
I Cell wall/membrane/eenvelope biogenesis (202)
I Cell motility (0)
Posttranslational modiification, proteinn turnover, chaperones (154)
Inorganic ion transportt and metabolism (223)
B Secondary metabolites biosynthesis, transport and cataabolism (273)
General function prediction only (675)
M Function unknown (1305)
__ Signal transduction mechanisms (290)
" Intracellular trafficking, secretion, and vesicular transport (27)
Defense mechanisms (116)
Extracellular structures (0)
Nuclear structure (0)
| Cytoskeleton (0)
Not Cog annotated (2040)

The first circle: the mark of genome size, with each scale of 0.1 Mb; The second circle: gene in the positive strand, different colors represent
different COG functional classification; The third circle: gene in the negative strand, different colors represent different COG functional
classification; The fourth circle: repetitive sequence; The fifth circle: tRNA and rRNA; The sixth circle: GC content, plae yellow above av-
erage, blue below average; The seventh circle: GC skew, dark gray represents areas with more G than C, and red represents areas with more C

than G (outside to inside).
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Fig. 1

22 INEBHEEE XGA0 &ERAFTBESH
FIFH eggNOG. GO, KEGG ., Nr, Swiss-Prot,
TrEMBL #l Pfam £(#8/%, X} XG40 5K 4
8074 AL HAT R AT REE RS, 78T A A R
A 7872 DINREEF BT RE, ikl 97.50%,
Geit b RO 10— %t eggNOG GO 1 KEGG
B 1 B R D RESE R HE AT 4 AT, LUK I XG40
o 545 A A OC B IR G AR Y A 1
5 EE B

22.1 eggNOG EH%R ¥ XG40 FERILH
F1 MEEEE XGA EFAEERTRSIT
Tab. 1 Functional protein annotation statistics of
S. catenulae XG40 genome
. Nant' XE( IJ‘-‘Z L Kby EL
B ER T RE R A AR il
Number of annotated .
Database . . Proportion/%
functional proteins
eggNOG 6033 76.64
GO 5296 65.59
KEGG 2679 33.18
Nr 7867 97.43
Swiss-Prot 3799 47.05
TrEMBL 3799 47.05
Pfam 6258 77.51
All database 7872 97.50

NREEEE XG40 EFE AR E
Circle map of genome of S. catenulae XG40

JF5I 1 egeNOG $idi 4T BLAST Hexf, 58K
FIJESE R 2E, 25 6033 A6 45 21 1 R
(B 2), 2555 (transcription) | 23
MR iz 540 (amino acid transport and metabo-
lism ) . fx/KALA W iz AL ( carbohydrate
transport and metabolism ) | fg & = £ 51518
(energy production and conversion ) . KZAGf
Y1) A ( secondary metabolites biosynthesis ) .
55 SHLE (signal transduction mechanisms )
A SZ I B A& 2 (replication, recombination
and repair ) BYFE FEK LB, 43510 9.76% .
7.38%. 6.61%. 6.08%. 4.97%. 4.87%#N 4.78%,
Ho ATy 6e J 1k i 1 R R A i L AR R b
FRER M, RGP & B S 15 300
A, W2 B IR BARIR )6 B R AR A 7] fiE 2

LR RBENE 77 Lk Z R IR AR = P B

222 KEGG E# %R XG40 4K 41
KEGG %4l PR A Hr 4t R o, Sty 2679 A JEH
PAFRETERE (B 3) o TEIXLLIReE B
FEIHE TR ( metabolism ) | & IEFR A=)
4 % ( biosynthesis of amino acids) . ABC ¥4iz
( ABC transporters ) o 1, SACHAROCH R
R ERZ, nTHES XG40 F5hiy A At
1 HEAE
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Function unknown
General function prediction only
Secondary metabolites biosynthesis, transport...
Inorganic ion transport and metabolism
Lipid transport and metabolism
Coenzyme transport and metabolism
Nucleotide transport and metabolism
Amino acid transport and metabolism
Carbohydrate transport and metabolism
Energy production and conversion
Posttranslational modification, protein turnov...
Intracellular trafficking, secretion, and... |= 29
Extracellular structures
Cytoskeleton
Cell motility
Cell wall/membrane/envelope biogenesis
Signal transduction mechanisms
Defense mechanisms

Nuclear structure | 0
Cell cycle control, cell division, chromosome... = 35
Chromatin structure and dynamics | 1
Replication, recombination and repair
Transcription
RNA processing and modification | 1
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Fig. 2 Classification and statistics of eggNOG
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Fig. 3 Functional classification and statistics of KEGG annotated genes encoded by S. catenulae XG40 genome
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Tab. 2 Gene clusters involved in synthesis of secondary metabolites in S. catenulae XG40

RS e R EHRE AL B A1 HbEDILEF)
Cluster ID Position/nt Gene amount Gene cluster type Most similar known cluster shoivlgrzilifir:;j%

Cluster 1 821 899~832 117 10 siderophore desferrioxamin B 100

Cluster 2 105 207~81 136 857 46 T1PKS naphthomycin A 31

Cluster 3 1382 018~1 404 334 16 terpene isorenieratene 54

Cluster 4 1 888 758~1 899 260 7 siderophore

Cluster 5 2 065 021~2 074 544 7 RiPP-like

Cluster 6 2278 936~2 350 939 68 T2PKS kanamycin 10

Cluster 7 2 424 085~2 448 965 21 terpene hopene 76

Cluster 8 2 731 470~2 777 809 37 TIPKS-NRPS-like j@g‘fé}‘ggﬁ:?ﬂﬁﬁi CID; incimicin 21

Cluster 9 2 869 030~2 889 316 16 terpene pristinol 100
Cluster 10 3 013 078~3 090 977 38 NRPS pyoverdin 1
Cluster 11 3 172 902~3 183 744 8 butyrolactone

Cluster 12 3283 199~3 306 127 22 lanthipeptide auricin 6
Cluster 13 3 435 050~3 481 054 30 T1PKS salinomycin 6
Cluster 14 3 636 493~3 718 677 49 NRPS-T1PKS neoantimycin 100
Cluster 15 3 734 114~3 774 835 33 NRPS-like bacillomycin D 20
Cluster 16 3 828 692~3 870 994 35 T1PKS-NRPS-like miharamycin A/ miharamycin B 85
Cluster 17 3 988 505~4 046 883 54 PKS-like valclavam 57
Cluster 18 4 052 674~4 097 817 38 hglE-KS meilingmycin 2
Cluster 19 4 144 324~4 275 031 78 T1PKS lasalocid 24
Cluster 20 4 439 898~4 525 714 46 T1PKS akaeolide 24
Cluster 21 4 811 478~4 861 635 45 NRPS niphimycins C-E 6
Cluster 22 4 873 932~4 894 350 17 terpene 2-methylisoborneol 100
Cluster 23 4 900 033~5 187 646 61 NRPS-T1PKS nystatin Al 50
Cluster 24 5204 381~5 224 935 22 linaridin a20la 5
Cluster 25 5441 312~5 572 085 51 T1PKS nigericin 100
Cluster 26 5750 241~5 797 424 37 T1PKS azalomycin F3a 34
Cluster 27 5 805 954~5 872 706 32 T1PKS-NRPS-like conglobatin 26
Cluster 28 5 886 419~5 896 634 7 RiPP-like

Cluster 29 5913 011~5 923 460 6 melanin melanin 28
Cluster 30 6 004 580~6 123 098 62 NRPS-T1PKS hlorothricin / deschlorothricin 13
Cluster 31 6 125 447~6 172 327 33 NRPS kosinostatin 9
Cluster 32 6213 786~6 398 161 76 NRPS-TIPKS %\f/l—égéC/UK—&S%/SW—I63E/SW—163F/S 89
Cluster 33 6 398 412~6 510 390 96 T1PKS-T2PKS gilvocarcin V 88
Cluster 34 6 646 312~6 696 183 36 NRPS coelibactin 90
Cluster 35 6 699 224~6 720 187 19 terpene borrelidin 5
Cluster 36 6 903 954~7 002 216 44 NRPS-TIPKS FR-900520 68
Cluster 37 7102 286~7 116 388 11 siderophore

Cluster 38 7267 707~7 278 111 9 ectoine ectoine 100
Cluster 39 7 674 803~7 716 185 34 other g/zoggfggg/]? 503083 B/A-503083 7
Cluster 40 7 850 093~7 911 407 44 NRPS CDA1b/2a/2b/3a/3b/4a/4b 17
Cluster 41 7 923 937~7 946 975 25 lanthipeptide

Cluster 42 8 339 254~8 361 599 18 betalactone granaticin 10
Cluster 43 8 365 124~8 407 498 47 arylpolyene atratumycin 34
Cluster 44 8 447 869~8 491 930 38 NRPS ochronotic pigment 75
Cluster 45 8 667 524~8 688 681 20 indole g:g?gf;:g;;‘f‘i‘;if'Carb‘”‘yl“e 61
Cluster 46 9 256 656~9 278 932 21 terpene geosmin 100




1760 o AE A F AR

%44

23 INEBHEERE XGA0OXRFERE=WEREE
mRN 5 4t
231 D B4EEE XG40 REARM T A H %
FRm A W Bt R A A A i A
G YRR YR, g A i R 38 AE R DR 2 Al
WEAEAE, M HA Z R IR & G 0. P
antiSMASH v5.0.0 J& %8 5E 570 M 2 41 7 51 rp A=
YE AR (BGC) myfk) ZHTH, 5T
RFE T LA AR ) B DR AR ) i PR 1 B =X B S Ok T
KA, antiSMASH BES 1 U3 4 Bir A7 22 80
Iz AN IR B AH - W R B R R . AR AESE
K FH antiSMASH # 4% /N B3 4 55 18 XG40 1 FIrAT
R GAR = ) & R A T 0 A, RS 45
#) 46 0] BERY VAT W A W) B Uk R ( 3R
2), RU/NREER R XG40 FFEA A lax eft
W Vs I AR R T, (HRARRE S A X g
AR Wi 5 B IR 55 S R A G, ik
WP A BT HOR) L BURE R L PR S R o T
REPEAL & W 1 SRR LA (PKS ) FHIERZ R4 K
A (NRPS ) 2 FRIHER A B /N R a
XG40 R 4405 PKS Al NRPS (H3E R #EIE4
244, 5 IR FEECR Y 52.17%, HHr, TIPKS
6 1>, T2PKS 14, NRPS 6 4>, NRPS-T1PKS 5
“~, T1PKS-NRPS-like 3 />, NRPS-T2PKS 1 >,
NRPS-like 1 4>, PKS-like 1 4>, HAILHFE 22
A, Hgkz ik siderophore 3 4>, WM terpene 6
~,v-T NlE butyrolactone 6 /™, ## ik lanthipeptide
24, B8 2 melanin 1 7, PUSEMERE ectoine 1 1>,
-3 WLl betalactone 1 4>, 75 B R M4z arylpolyene
114>, Bt indole 1 1,
232 D EEEE XG40 09 R B A L H £ A48 %
REEVARESHN XG40 FEH A ALY 46 1
RS A 7 AR S 2 Cluster 1,
Cluster 9 ,Cluster 14 ,Cluster 22 ,Cluster 25 . Cluster
38, Cluster 46) HIFHEITEDS 100%; A7 4 LA
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Tab. 3 Comparison about the nigericin gene cluster of S. catenulae XG40 and S. violaceusniger Tu 4113

Gene Protein accession  ORF of S. violaceus- ORF of S Similar- Predicted function
No. niger Tu 4113 catenulae XG40 ity/%
nige ABC84455.1 270 271 87 O-methyltransferase
nigAl ABC84456.1 2415 2392 74 Polyketide synthase KSQ ATa ACP
nigAll ABC84457.1 2233 2218 78 Polyketide synthase KS ATa DH KR ACP
nigAlll ABC84458.1 4083 4022 77 Polyketide synthase KS ATp DH KR ACP
nigAlv ABC84459.1 4055 4030 77 Polyketide synthase KS ATp DH KR ACP
nigAv BC84460.1 4045 4050 76 Polyketide synthase KS ATp DH KR ACP
nigAVvI ABCB84461.1 1701 1669 75 Polyketide synthase KS ATp KR ACP
nigClI ABC84462.1 288 290 88 Thioesterase
nigD ABC84463.1 419 420 92 Cytochrome P450
nigAXI| ABC84464.1 112 138 88 Polyketide synthase ACP
nigAX ABC84465.1 1299 1349 68 Polyketide synthase KS ATa KR
nigCl ABC84466.1 476 477 87 Epoxidase
nigBIlI ABC84467.1 155 156 93 Cyclase
nigBI ABC84468.1 145 146 82 Cyclase
nigAlXx ABC84469.1 1942 1918 77 Polyketide synthase KS
ATp DH KR ACP
nigAvill ABC84470.1 2206 2228 76 Polyketide synthase KS ATp DH ER KR ACP
nigAvl| ABC84471.1 4787 4756 77 Polyketide synthase KS ATa KR ACP KS ATa
ORF9 ABC84472.1 182 184 73 --
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Tab. 4 Comparison about the gilvocarcin V gene cluster of S. catenulae XG40 and S. violaceusniger Tu 4000
Protein accession . ORF of S ORF of S o . .
Gene No. violaceusniger catenulae Similarity/% Predicted function
Tu 4000 XG40
gilolll AAP69584.1 398 396 93 Putative cytochrome P-450 monooxygenase
gilGT AAP69578.2 379 380 89 Putative C-glycosyltransferase
gilv ABE03981.1 116 117 91 Hypothetical protein
gilM AAP69591.1 247 248 89 Hypothetical protein
gilR AAP69581.1 498 499 85 Putative oxidoreductase
giloll AAP69583.1 228 229 93 Putative anthrone monooxygenase
gilMT AAP69580.1 357 359 83 Putative O-methyltransferase
gild AAP69589.1 551 554 87 Putative transmembrane efflux protein
gill AAP69588.1 341 343 86 Putative repressor
gilE AP69571.1 341 335 91 Putative NDP-glucose 4,6 dehydratase
gilD AAP69577.1 355 356 90 Putative NDP-glucose synthase
gilH AP69587.1 213 214 84 Putative reductase
gilol AAP69582.1 500 476 82 Putative FAD-dependent oxygenas
gilG AAP69575.1 108 109 86 Putative cyclase
gilA AAP69573.1 419 420 91 Putative alpha-ketoacyl synthase
gilB P69574.1 391 392 88 Putative beta-ketoacyl synthase
gilC AAP69572.1 89 90 91 Putative acyl carrier protein
gilF AAP69586.1 259 260 89 Putative ketoreductase
gilK AAP69576.1 316 317 88 Putative cyclase/dehydratase
gilolv AAP69585.1 451 449 77 Putative FAD-dependent oxygenase
gilP AAP69579.1 310 311 84 Putative malonyl-CoA acyl carrier protein transacylase
gilQ AAP69595.1 339 307 68 Putative acyl transferase
gilT AAP69593.1 678 678 79 Putative regulatory protein
gilu AAP69596.1 315 339 77 Putative NDP-sugar dehydratase/epimerase

x5

NEHEEE XG4 5 EMEH I SBRERALLR

Tab. 5 Genome characters comparison of S. catenulae XG40 with other Streptomyces sp.

Genome

GC

Coding per-

Ribosomal

GenBank accession

Strain size/bp content/% DS cent/% RNA (RNA No.
S. catenulae XG40 9772324 70.58 8074 96.41 18 77
S. coelicolor A3(2) 9054847 71.98 8154 98.11 18 65 NC_003888.3
S. hygroscopicus subsp. hygro- 10242426 72.10 7913 94.42 4 65 NZ_ACEX00000000.1
scopicus OsiSh-2
S. hygroscopicus subsp. hygro- 9781661 71.90 7691 92.54 5 68 NZ_BBOY01000006.1
scopicus NBRC 12859
S. himastatinicus ATCC 53653 104666286 70.00 8380 88.31 5 64 NZ_ACEX00000000.1
S.iranensis DSM 41954 11981584 70.90 9319 94.66 9 71 NZ_JAGGLR010000001.1
S melanosporofaciens DSM 40318 10769732 71.00 8448 91.54 18 66 NZ_FNST00000000.1
S. rapamycinicus DSM 41530 12628629 71.10 9363 90.12 18 66 NZ_JACHNGO010000001.1
S. sparsogenes DSM 40356 9699678 72.20 8104 91.85 4 67 NZ ASQP01000321.1
S. rhizosphaericus DSM 41760 11044339 71.10 8595 93.73 18 68 NZ_JAGMTS000000000.1
S. rhizosphaericus 0250 11215006 71.10 8750 91.41 8 68 NZ_JAAIKT010000001.1
S. malaysiensis F913 11592529 71.00 8957 93.82 16 64 Nz _LJIW01000001.1
S malaysiensis DSM 14702 10683220 70.80 8060 90.63 21 66 NZ JAALLH000000000.1
S. lydicus ATCC 31975 9244118 70.90 7723 95.97 21 69 NZ RDTE01000003.1
S. albus DSM 40763 8093337 72.60 6540 95.17 19 61 NZ RCIY01000040.1
S. violaceusniger NRRL F-8817 10460168 71.00 8494 92.37 12 64 NZ _LLZJ01000414.1
S. antioxidans MUSC 1641 9118065 71.50 7342 96.05 10 61 NZ_LAKDO00000000.2
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