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1 Supplementary Table

Table S1. Genome characteristics of strain 21S02-11 and 34 close related type strains used for phylogenetic analysis.

Strain Genome size (Mb)  G+C content (%) Contigs number N50 (Kb)  CDS dDDH (%) ANI (%)
Streptomyces sp. 21S02-11 8.45 69.57 29 58.39 7,390 100.00 100.00
S. altiplanensis HST217T 7.92 70.98 459 37.40 - 28.60 83.74
S. chryseus DSM 40420T 7.08 71.35 1,451 9.50 6,500 28.20 83.68
S. albidochromogenes DSM 41800" 7.27 71.47 795 18.70 6,526 27.90 83.35
S. lunaelactis MM 109T 8.57 69.75 1 8,570.00 7,366 24.70 83.00
S. poriferorum P01-B04" 8.91 70.73 695 26.90 7,671 24.00 82.21
S. beijiangensis DSM 417947 8.40 69.63 1,769 21.70 7,802 23.80 82.10
S. bacillaris ATCC 15855T 7.89 71.95 1 7,890.00 6,509 23.70 82.00
S. paludis GSSD-12" 8.45 71.19 1 8,450.00 6,960 23.60 81.98
S. californicus FDAARGOS_1209" 8.03 72.56 3 7,800.00 6,840 23.60 82.16
S. liangshanensis QMT-127T 7.72 72.10 1 7,720.00 6,538 23.40 82.03
S. fulvorobeus NBRC 15897" 6.63 70.80 2 6,600.00 5,321 23.40 82.03
S. griseus subsp. griseus DSM 40236" 8.63 72.25 4 6,000.00 7,068 23.30 82.18
S. candidus NBRC 128467 7.40 71.15 64 349.20 6,430 23.30 82.11
S. drozdowiczii NBRC 101007" 7.36 72.01 82 413.70 6,316 23.30 82.01
S. globisporus TFH56" 7.67 71.54 3 7,500.00 6,492 23.30 82.08
S. nitrosporeus ATCC 12769 7.58 72.17 1 7,580.00 6,461 23.20 81.78
S. finlayi JCM 46377 9.49 71.32 65 413.30 8,177 23.10 81.88
S. cinereoruber ATCC 197407 7.52 72.89 1 7,520.00 6,545 23.10 81.74
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Table S2. Genes related to cold adaptation, ultraviolet (UV) resistance and salt tolerance in the genome of Streptomyces sp. 21S02-11.

Type Database Scaffold No. Start-End Gene name
Cold-shock KEGG, SwissProt Scaffoldl, 3,4, Scaffoldl (324,347-324,550); Scaffold3 (188,521-188,724); cspA (6 copies)
protein- and 10, 14, 18 Scaffold4 (334,330-334,533); Scaffold10 (189,984-190,172);
RNA helicase Scaffold14 (93,119-93,322); Scaffold18 (96,992-97,198)
SwissProt Scaffold1 294,634-295,017 cspC
KEGG, SwissProt Scaffold2 465,520-467,667 CStA
KEGG Scaffold11 114,067-116,622 deaD
KEGG, SwissProt Scaffold5 65,828-67,798 dinG
SwissProt Scaffoldl 534,859-535,530 grpE
KEGG Scaffold7 287,815-290,625 hepA
SwissProt Scaffold6 400,848-402,167 hmgA
KEGG, SwissProt Scaffoldl 1,051,730-1,055,620 hrpA
KEGG, SwissProt Scaffold7 242,433-245,009 hrpB
KEGG, SwissProt Scaffolds, 8 Scaffold5 (81,954-84,125); Scaffold8 (415,861-417,957) recQ (2 copies)
SwissProt Scaffold17 106,956-108,419 rep
KEGG, SwissProt Scaffoldl 1,062,618-1,064,969 rhlE
KEGG, SwissProt Scaffold14 26,486-27,925 mr
KEGG, SwissProt Scaffoldl, 9 1,379,979-1,380,851; 199,270-200,151 tesB (2 copies)
Repair of DNA KEGG, SwissProt Scaffold5 67,906-68,454 lexA
damage SwissProt Scaffold4 67,576-68,256 mtcA
induced by KEGG, SwissProt Scaffold6 266,256-267,617 phr
ultraviolet and  KEGG, SwissProt Scaffold7 235,422-238,079 polA
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KEGG, SwissProt Scaffoldl 327,933-329,354; 329,656-330,510 otsA; otsB

KEGG, SwissProt Scaffold4, 5, 12  Scaffold4 (293,259-293,684); Scaffold5 (419,744-420,169); osmC (3 copies)
Scaffold12 (70,375-70,803)

KEGG, SwissProt Scaffoldl 1,169,400-1,170,575 prc

KEGG, SwissProt Scaffoldl 1,602,626-1,603,918; 1,600,710-1,601,843 proA; proB

KEGG, SwissProt Scaffoldl11 311,918-312,727 proC

KEGG, SwissProt Scaffold3 89,599-90,504 surE

KEGG, SwissProt Scaffold2 227,899-229,620 treS

KEGG, SwissProt Scaffold5 249,731-250,408 trkA




Table S3. Putative secondary metabolite biosynthetic gene clusters (BGCs) in Streptomyces sp.

21S02-11 using the antiSMASH server (https://antismash.secondarymetabolites.org).

Cluster No.  Location Type Most similar
known cluster (%)

1.1 Scaffold1 Lanthipeptide, CDPS -
(405,264-433,511)

1.2 Scaffold1 NRPS Vazabitide A (30%)
(760,173-829,116)

1.3 Scaffold1 Siderophore Desferrioxamine B/E (50%)
(1,346,427-1,358,139)

2.1 Scaffold2 T2PKS, Hiroshidine (41%)
(238,400-310,876) oligosaccharide

3.1 Scaffold3 Melanin Melanin (100%)
(30,843-41,304)

3.2 Scaffold3 Terpene Coelichelin (100%)
(242,197-370,624)

4.1 Scaffold4 Hydrogen-cyanide Aborycin (14%)
(17,674-30,557)

4.2 Scaffold4 T3PKS Capreomycin [A/IB/IIA/IIB
(390,779-431,387) (12%)

4.3 Scaffold4 Terpene -
(439,466-460,572)

4.4 Scaffold4 T1PKS, NRPS-like Lasalocid (11%)
(482,190-546,826)

5.1 Scaffold5 Siderophore Kinamycin (16%)
(47,052-79,771)

5.2 Scaffold5 NRPS-like Leucomycin (11%)
(259,617-302,430)

5.3 Scaffold5 RiPP-like Tylactone (6%)
(359,191-370,636)

5.4 Scaffold5 Terpene Isorenieratene (100%)
(519,082-544,975)

7.1 Scaffold7 Ectoine Ectoine (100%)
(392,795-403,193)

9.1 Scaffold9 T1PKS, NRPS-like Naphthomycin A (53%)
(54,588-117,493)

9.2 Scaffold9 Melanin Melanin (28%)

(155,028-165,372)
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2 Supplementary Figures
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Figure S1. Annotations of the genome of Streptomyces sp. 21S02-11 using the COG (A) and
KEGG (B) databases.
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Figure S2. Comparison of the gaudimycin gene cluster in strain 21S02-11 (cluster 19.1 in Table
S3) with that in Salinispora fenicalii CNT-569 B116. Homologous genes between the two
bacterial strains are presented in the same colors and linked by brown lines. Genes without any

color in strain 21S02-11 have unknown functions, whereas those in S. fenicalii CNT-569 B116

have no homologs in 21S02-11.
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Figure S3. BGC types and related major secondary metabolites (occurring more than once) in

strain 21S02-11 and 46 other polar Streptomyces strains using antiSMASH and BiG-SCAPE.



