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2 GRAH

2.1 HBEEAZES

2.1.1 Mpycobacterium neoaurum MN4FEE 4 fFE
AAEME. Huj, A4k Mycobacterium
neoaurum5e I AFER MY, 535k Mycobacterium
neoaurum MN4, VKMAc-1815D, ATCC 257957
DSM 44074, i3t LB FE 4k My cobacterium
neoaurum F1¥kMycobacterium tuberculosis )3
HIEARFHE R B AT 4 70 RO TR 7 2R A 40 R
/N, GCEHE, CDSELH . CDSFHJKEFIRNALE
RVBCSE AR AL(ER 1), H5 Mycobacterium
tuberculosis 25 K, FIHMNARFA B4 53 BT
TR DR A P AR RRAE

MN4, VKMAc-1815D, ATCC 25795HIDSM
4407 4HBRE % AT I fif A ) S B0 6% 77 A= AD A
ADD. HHE3MFE BT AR, A5
MN4 T P 52 50 % Fi a1 5850 . iR — O R
BV IRAE T LR & 7 e —IR(AD), Jf g
i 52 5 W B SIS WA ) 16 B o2 A8 vk, LRI )
ADD [Lag /b Mycobacterium neoaurum ATCC
257952l i HE PN T AR B0E 12 R AD - R T AR
/S
2.1.2  Mpycobacterium neoaurum MNAZHSE H R
BMCOGEREM: & TGlimmer3. 051,
Mycobacterium neoaurum MNA4FLTIIN15E 314920~
AR, SRJEHE S 2 0 e A S A T8
COGHHIE 24 TBLASTp FL X 43 H (E-value < 1e-5),

® 1. ORATEEEEERFFHELLR ST

Table 1. General features of several sequenced Mycobacterium chromosomes

Length GC CDS

Average CDS

Codin, tRNA Pseudo

Features size/bp _ content/% (No.) Con(t)l'%s size/bp percent/%  number (No%ene GenBank No.
MN4 5390529  66.9 4920 33 992 90.6 46 79 JXYZ00000000
VKMACc-1815 5421267  66.9 4948 1 996 90.9 46 25 CP006936

ATCC 25795 5468381  66.7 5059 42 990 91.6 46 22 JMDW00000000
DSM 440744 5536033  66.6 5030 45 978 88.9 46 82 CCDR000000000
H37RV 4411532 65.6 3906 1 1013 89.70 45 30 AL123456

31476911 FH N WA COGHIREERE(& 1) o
MEHATLIEH, COGREFZEET T —ife
T (General function prediction only). fE# =4k
NA%i% (Energy production and conversion), %3¢
(Transcription) . 2L M & %32 (Amino acid
transport and metabolism). 528441z S ACHf(Lipid
transport and metabolism) . RZACH =91 & Wl
(Secondary metabolites biosynthesis, transport and
catabolism), 734 d514.7%. 9.7%. 8.9%. 8.9%.
7.5%. 7.2%. {HRFEMIE, WP E L
AHCIEHIR3454>, ANtk 2 MR A ) & i
KA AT e % B PR RE RS 7 A Z2 R PG ™ P
HYJRIA
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R AR I 7= 1 P s 3 RT3 7 3 DR 20+
WRAETE, S EA ZFIIRNE A, LR
i) fx N 5 48 2 PKS/NRPSH N #% . AHF5E %
antiSMASHAR X MN4 B # H A R A
Y& B R R AT A b, T A5 2] 174 S
%, HPKS/NRPSHEMHEA T, 205 SHEHE
B A41.1%(K2) o RIS FRATT 4 IR AR g ™=
YRR LR HE T T T (E12)

antiSMASHAK {4 0 R AR =4 15 il 3k H
%, HFHEIETBLASTRIE XA . FoAi]
T A 20 174 T RE A R AR = A
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Figure 1. COG cluster analysis of Mycobacterium neoaurum MN4.

#22. Mycobacterium neoaurum MNR R A F= 16 BE E FE TN
Table 2. Gene clusters involved in synthesis of secondary metabolites in Mycobacterium neoaurum MN4

ID Contig No. Position/nt Gene amount Gene cluster type
1 Contig01 159507-180451 22 terpene

2 Contig01 175699-233113 41 nrps

3 Contig01 384839-395636 13 bacteriocin
4 Contig01 429422-472904 40 other

5 Contig01 495629-543243 36 Nrps-t1pks
6 Contig04 113694-124188 12 ectoine

7 Contig04 254297-306672 40 Nrps-tlpks
8 Contig07 80710-125026 41 other

9 Contigl0 39439-104907 50 Nrps-tlpks
10 Contigl1 57416-116582 48 Nrps-tlpks
11 Contigl3 126361-142490 17 terpene

12 Contigl5 88473-118128 31 T1pks

13 Contigl7 13586-59018 31 T1pks

14 Contig20 32834-66829 36 other

15 Contig21 34844-63419 32 other

16 Contig23 22162-60458 29 other

17 Contig29 1-8702 10 Lassopetide

"T1pks: Type I polyketide synthases; nrps: Non-ribosomal peptide; ectoine: 1,4,5,6-tetrahydro-2-methyl-4-pyrimidinecarboxylic acid.
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Figure 2. Predicted core structure involved in synthesis of secondary metabolites in MN4 (Partial).
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1815D (GenBank No. NC_023036)iE47 L X} 43#7 , choM1, KatA (GenBank No. JQ303323)., choM?2,
MBI RE T MNARERE P SRR S I FE AR CAS 8. embA (GenBank No. JQ303324) . ksdD (GenBank
(E3), No. GQ228843)% 5 B kit £ (A4 i A5
R T R AR 2 H I A ENWIB-  JE i BLAST H X 20 BT & B0 7 MIN 4, 77 7 3 26 5t
01 &I T 24 KR FkstR (GenBank No. , BFE I K choM] (GenBank No.
GU363925). kshA (GenBank No. GQ476982),  KJQ52133); choM2 (GenBank No. KJQ48263);

/3. MN4EHRFUN & BRADR R~ 97 £ E R ST IR E
Table 3. Literature reports of predicted secondary metabolites in MN4 strains

Predict product Sources of species MN4 cluster References
isorenieratene Green sulfur bacteria cluster 1 Maresca JA, et al”™”
ectione Mycobacterium smegmatis cluster 6 Ofer N, et al™
glycopetidolipid Mycobacterium avium cluster 7 Belisle JT, et al™
galbonolides Streptomyces sp. LZ35 cluster 8 Liu C, et al*™”
mycobactin Mycobacterium tuberculosis cluster 9 Reddy PV, et al™”
herboxidene Streptomyces sp. A7847 cluster 14 Isaac BG, et al™"
BE-7585A Amycolatopsis orientalis cluster 16 YuX, et al™
Contig 01
//AB CD EF GHLJLKLIL MN O A L, Ll W X I Y Z o B /
CYP124 KshA ‘77”"”””77”‘5 777777777777777777 ‘ cdsl cds2 choMI Katd
. LP L QRSTU V
N e e o
KshD

Mycobacterium neoaurum MN4 contig 01 gene cluster
Contig 07
A B C D EF G AHIL JH K AL MNOP QRS T A S, R R;A; U, AV, AW F,
KshB
Mycobacterium neoaurum MN4 contig 07 gene cluster
Contig 09

/ AZ BZCZ D2E2A3 FZ GZ HZ l2 ‘]Z A4 AS l‘v A() A7 AR KZ LZ A‘} MZ Alﬂ NZOZO? RZ QZ RZ A
/L-mmcm-:-@my/
KshA
Mycobacterium neoaurum MN4 contig 09 gene cluster

Contig 17

A; By G D, E, F; C, Cs G,
ST a— > -/

ox-red sdr  mem embC choM alk embA embB lac

Mycobacterium neoaurum MN4 contig 17 gene cluster
3. Mycobacterium neoaurum MN4 £ K& fE X B EF %
Figure 3. Steroidal degradation of key gene cluster of Mycobacterium neoaurum MN4.
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ksdD (GenBank No. KJQ52289); kshA (GenBank
No. KJQ51625); kshB (GenBank No. KJQ49581),
choM 13K (137 T contig 01)FllchoM2FE R (f T
contig 17)/& M. neoaurum MNARFEFFEFIY) {5 B2 )
JELTE i SR AL B (CHO) IR, 2 CHOAEAL S,
HS B S o B 40 -3 - 1Y) /Y S B, PR O G
ksdDFEH (i F-contig 01) A A S AEHAFRAICT ()%
JE R ADLL K K ADFALIRADD, SRJ kshB(fii T
contig 07)FlkshA (i T-contig 09)fT£H i1 ASHEE A
W Kt At it A2 R ) AD FTADD 3% 1k 9-OH ADFI9-

C24- Ketostermds

Cholesterol

KSHH KSH

/@ég:g\)‘\s&m ] SCOA

C22-Ketosteroids

OH ADD, 3-fi§ii-90-#% FEfL 4 (3-ketosteroid-9-
alpha-hydroxylase KSH) i & ¥ hll % il (KshB) 5
(KshA)YSUH B L. KSHAEAL IR IL R N, TTFiR
TNADHRYAAL, H 38 52 38 )5 i K shB A it
FAD 5 8B a8 J5 o i 15 3%, ok U8 31 420 1L il
KshAfJRieskeZt 14 i E'i?{‘ﬁKshA?ﬁﬁqle
Fe''ib, HSEMSFEEA, 52 RCON BN AL
B M. neoaurum MN4 FEA#RIYY 5 B 1Y HAR %
=ILEl4,

C19-Ketosteroids

KSH

KSH

i
iy

9-OHADD

& 4. M. neoaurum MN4EFRIEH S EZRE™

Figure 4. Phytosterols degradation pathway of M. neoaurum MN4

[28]

. CHO: cholesterol oxidase, KSH: 3-ketosteroid-

9-alpha-hydroxylase, ksdD: 3-ketosteroid-delta-1-dehydrogenase.

3 b

H Al A8 247 B3 fife AR ) 153 T 000 5% 1 45 AD I
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KRB, Mycobacterium neoaurum MN4J&— D
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PRSI 13 S - A 13 S (KsdD) Y 28 A8 bk,
T ADSADD i (G AE XL, s 3-
-9 ou- 3 3 i U (K s H) 3ok PR R4 7 Rl R i oo AL 484
DA 0 ELA o 0 P AT 3 - HS -9 2 BE I
Mt (KsH)RY €288k, ™% 1 9-OHADE9-
OHADDI ™ & 5 4 0. A58 B AH S 45
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Whole-genome sequencing and analysis of a adrostenedione
yielding strains Mycobacterium neoaurum MN4

Lingxia Xu, Xiaolan Wang , Huilin Yang, Lin Yang, Wenjie Shi, Yawen Xie, San Lin

Key Laboratory of Protection and Utilization of Subtropic Plant Resources, College of Life Science, Jiangxi Normal University,

Nanchang 330022, Jiangxi Province, China

Abstract: [Objective] Mycobaterium neoaurum MN4 is a substrate-resistant mutant strain with high-yield
androstenedione. In order to further study MN4 strain substrate-resistant mechanism and androstenedione biosynthetic
pathway, it is necessary to decipher the MN4 strain genome. [Methods] The genome was sequenced using high-
throughput sequencing technology, and analyzed using relevant software for genome assembly, gene prediction and
functional annotation, COG cluster analysis and secondary metabolite biosynthesis gene clusters prediction. [Results]
The whole genome is assembled into 33 contigs, and the genome size is 5.39 Mb, GC content of 66.9% with encoding
4920 protein genes. The genome sequence was deposited in the GenBank database under the accession number
JXYZ00000000. [Conclusion] This study is the first report of androstenedione producing strain Mycobacterium
neoaurum MN4 genome sequence, and provides a theoretical basis for further heterologous expression of secondary

metabolites on Mycobacterium neoaurum MN4.
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