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Table S1 Mycolic acid-containing bacteria (MACB) and streptomycetes used in this study.
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Strain 16S rRNA
No. Genus Most closely related type strain gene
number T
similarity
1. HX09-1 Mycobacterium Mycobacterium hodleri JCM 121417 99.32 %
2. HX09-8 Rhodococcus Rhodococcus qingshengii djl-6" 100.00 %
3. HX09-20 Nocardia Nocardia cummidelens R89T 99.78 %
4. HX10-42  Mycobacterium Mycobacterium madagascariense P27 98.64 %
5. HX10-55 Rhodococcus Rhodococcus opacus DSM 432057 99.92 %
6. HX11-30 Rhodococcus Rhodococcus yunnanensis YIM 700567 99.70 %
7. HX11-35 Rhodococcus Rhodococcus cercidiphylli YIM 65003 99.77 %
8. HX14-21 Nocardia Nocardia fluminea DSM 444897 98.64 %
9. WS03-62 Nocardia Nocardia abscessus NBRC 1003747 98.94 %
10. WS04-9 Rhodococcus Rhodococcus qingshengii JCM 154777 100.00 %
11 FX]1.050 Streptomyces Streptomyces hygroscopicus subsp. CGMCC 100.00 %
415277

12, FXJL068  Streptomyces O CPrOMyees hyg”fi‘;’”;;fs subsp. COMCC g9 4504
13. FXJ1.069 Streptomyces Streptomyces yeochonensis NBRC 1007821 98.08 %
14. FXJ1.076 Streptomyces Streptomyces hy, grfg;(;;izTcus subsp. NBRC 100.00 %
15. FXJ1.172 Streptomyces Streptomyces naganishii NRRL B-1816T 99.21 %
16. FXJ1.235 Streptomyces Streptomyces lasalocidi ATCC 311807 99.06 %
17. FXJ1.253 Streptomyces Streptomyces hygrfg;(;rﬁcus subsp. NBRC 100.00 %
18. FXJ1.264 Streptomyces Streptomyces cuspidosporus NBRC 123787 99.78 %
19. FXJ1.4008  Streptomyces Streptomyces anandii JCM 47207 99.24 %
20 EXJL4012  Streplomyces PO ﬁg;“g’;‘_’i;;;sl" SIS 9977 %
21. FXJ1.4013  Streptomyces Streptomyces misionensis NBRC 13063T 100.00 %
22. FXJ1.4014  Streptomyces Streptomyces naganishii NBRC 128927 100.00 %
23. FXJ1.4033  Streptomyces Streptomyces ucl}\llr];)gggfzgzgllbsp. rubradiris 99.25 %
24. FXJ1.4034  Streptomyces Streptomyces aldersonine NRRL 185137 99.71 %
25. FXJ1.4035  Streptomyces  Streptomyces aurantiogriseus NBRC 128427 98.43 %
26. FXJ1.4037  Streptomyces Streptomyces avellaneus NBRC 134517 99.63 %
27. FXJ1.4038  Streptomyces Streptomyces chromofuscus NBRC 128517 98.13 %
28. FXJ1.4041 Streptomyces Streptomyces cuspidosporus NBRC 123787 99.78 %
29. FXJ1.4044  Streptomyces Streptomyces durhamensis NRRL B-3309T 98.83 %
30. FXJ1.4054  Streptomyces Streptomyces rameus LMG 20326" 99.33 %
31. FXJ1.4056  Streptomyces Streptomyces somaliensis NBRC 129167 97.84 %
32. FXJ1.4059  Streptomyces Streptomyces spiralis NBRC 142157 100.00 %
33. FXJ1.4061  Streptomyces Streptomyces thean;(;z/JIz(Zlage;L;sT subsp. apingens 99.18 %
34. FXJ1.4075  Streptomyces Streptomyces corchorusii NBRC 130327 99.48 %
35. FX]J1.4082  Streptomyces  Streptomyces malachitofuscus NBRC 130597 99.18 %
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36. FXJ1.4087  Streptomyces Streptomyces rameus LMG 20326" 99.26 %
37. FX]J1.4088  Streptomyces  Streptomyces spinoverrucosus NBRC 142287 98.44 %
Streptomyces thermoviolaceus subsp. apingens o
38. FXJ1.4089  Streptomyces DSM 413927 99.18 %
39. FXJ1.4097  Streptomyces Streptomyces azureus NBRC 127447 99.93 %
40. FXJ1.4098  Streptomyces Streptomyces bingchenggensis BCW-1T 99.70 %
41. FXJ1.4099  Streptomyces Streptomyces caeruleatus GIMNA4T 99.41 %
42. FXJ1.4101 Streptomyces  Streptomyces europaeiscabiei KACC 201867 99.85 %
Streptomyces hygroscopicus subsp. o
43. FXJ1.4104  Streptomyces ossamyceticus NBRC 139837 99.93 %
Streptomyces cinereoruber subsp. o
44. FXJ1.4106 Streptomyces cinereoruber NBRC 127567 99.78 %
45. FXJ1.4107  Streptomyces Streptomyces glauciniger NBRC 1009137 99.20 %
Streptomyces hygroscopicus subsp. o
46. FXJ1.4108  Streptomyces ossamyceticus NBRC 139837 100.00 %
47. FXJ1.4109 Streptomyces Streptomyces panaciradicis 1MR-8T 99.26 %
48. FXJ1.4110  Streptomyces  Streptomyces pseudovenezuelae NBRC 129047  99.18 %
Streptomyces thermoviolaceus subsp. apingens o
49. FXJ1.4111  Streptomyces DSM 413927 99.26 %
50. FXJ1.4112  Streptomyces Streptomyces yaanensis Z4T 99.93 %
51. FXJ1.532 Streptomyces Streptomyces ferralitis CGMCC4.1985T 99.19 %
52. FXJ1.535 Streptomyces Streptomyces ferralitis CGMCC4.1985T 98.53 %
53. FXJ1.907 Streptomyces  Streptomyces spinoverrucosus NBRC 142287 98.38 %
Streptomyces achromogenes subsp. rubradiris o
54. FX]23y Streptomyces NBRC 140007 99.19 %
Table S2 Linear elution ratio of methanol and water in HPLC-PDA analysis.
Time (min) 0 15 20.5 20.51 26.51
ddH:0 (%) 80 0 0 80 80
Methanol (%) 20 100 100 20 20
Table S3 HPLC-PDA/HRMS data of 1.264HX-1-6.
Chg:t‘:al 1264HX-1 1264HX-2 1264HX-3 1264HX-4 1264HX-5 1.264HX-6
HRMS [M+H]* [M+H]*
(positive) 373.1432 387.1599
HRMS [M-HJ- [M-HJ- [M-HJ- [M-HJ- [M-HJ-
(negative) 371.1292 385.1433 743.2671 743.2645 743.2634
Molecular C24H2004 - CosH2204 C48H400s CasH400s CasH400s
formula
Molecular 372 386 744 744 744
weight
uv
absorptivit 195, 251, 195, 251, 195, 251, 195, 251, 195, 251, 195, 251,
(nfn) Y 285376 285376 285376 285376 285376 285,376

Note: ‘~, no corresponding signal detected in mass spectrum.
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Table S4 NMR data of 1.264HX-3 in CDClIs (500 MHz).

. . 13
Number Chemical shift of “C Chemical shift of 'H (ppm, J in Hz) DEPT135
(ppm)
1 13.3 1.53 (d) CHs
28.7 1.18 (s) CH:
3 32.49 3.6 (d) CH:
3-1? 32.51 3.6 (d) CH:
4 54.7 3.8 (s) CHs
5 85.72 5.00 (m) CH
5-1? 85.69 5.00 (m) CH
6 88.54 5.12 (m) CH
6-1? 88.57 5.12 (m) CH
A 99.14 C
A-1? 98.79 C
7 99.69 6.40 (d, 2.5) CH
7-1? 99.99 6.415 (d, 2.5) CH
8 101.01 6.30 (d, 2.5) CH
8-1? 101.0 6.307 (d, 2.) CH
9 105.22 6.24 (s) CH
9-1? 106.71 6.29 (s) CH
10 121.23 6.15 (d, 15.5) CH
10-1? 117.49 5.80 (d,12) CH
11 124.4 7.5(d, 4) CH
11-1? 125.08 7.5(d, 4) CH
12 125.67 7.14 (m) CH
12-1? 125.75 7.14 (m) CH
13 125.99 7.14 (m) CH
14 127.46 6.78, 6.75(dd, 11.2,15.5) CH
14-1? 127.39 791, 7.88(dd, 11.5,15.5) CH
15 128.98 7.14 (m) CH
15-1? 128.81 7.14 (m) CH
16 133.38 7.2 (d, 11) CH
17 133.67 7.04 (d, 15.5) CH
18 133.95 6.97 (d, 15.5) CH
19 134.35 C
19-1? 134.38 C
19-2? 135.13 C
20 137.58 C
20-1? 137.41 C
21 138.29 C
21-1? 138.19 C
22 151.4 C
22-1? 152.9 C
23 162.75 C
23-1? 162.65 C
24 164.58 C
24-1? 164.43 C
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25 165.73 C
25-1? 165.68 C
26 204.23 C=
26-1? 204.20 C=

Note: ‘?, the chemical shifts of 1*C have not yet been determined.

Figure S1 The device for non-contact co-culture. Diffusion of blue ink through a 0.22-um polyether
sulfone membrane from the right compartment to the left was observed within 2 hours.



Supplementary Materials

a. b.

mAU
D5 anmanm (1.00) 375.8647
E [ E
800 1 /‘ \
700+ 12 250.8647 / \\
284.8647 / |
600 ‘ 3 10 \| A Y
500 ‘ 4 / \
il 8.0e-1 J
4004 | IREil 2 194.8647 \! /
| 6.0e-1 \
200 ‘ i \ \/
{ 4.0e-1 /
2007
2 | 5 6 / \
100 I \ )‘ | 2.0e-14 \
A \
B e T e
10.0 125 15.0 175 min 200 250 300 350 400 450
100+ 1 3711292 7.2085 100- 385.1433 4.18e4 400 4 743.2671 3.72¢4
744.2690
= ES =
400.1309
3721329 7592615
371.1278 eozsez 1
417.1356 ! 2Tz
' ' ! 698 2880 7
' 373 1354 325.1844 t 7412527
- 1431 1483 7 790 2778
2651517 44 4g7g 359.1278 L Ll 353 1“? Al h‘\l' " P O O [T nllhi‘ s mz
: b
260 280 300 320 340 360 380 400 420 440 300 320 340 360 380 400 = 420 700 720 740 760 780
100~ 5 743.2645 1.07e5 100+ 7432634 5.43e4
Jad-2681 744.2675
# =
7452704
4 745.2572
! | 746.2706 i
ol FT00% 710 [ LTE6.2570 8072659 ol S5B9989 105213 7312065 7652048 806 2602
ey e i aasas s e e,
680 ' 700 = 720 740 = 760 = 780 800 e P v ve) v g s
d.
3731432 1934 100+ 3871599 3.42e3
100+ 1 3
= =
3741489
! 423171
3881591
! ! ! ! e !
305.0872 3310963 365.1354 4091054 459 0714 3511266 | |»353 720 425.1357
o SR T A hereiekererreritorerts miz PRSP TR PP Ko vt I ¢ VA
By bl vt by e e s L AARELEAS LBt b L ietog Lt L
280 300 320 340 360 380 400 420 = 440 320 340 360 380 400 = 420 440

Figure S2 HPLC and HRMS chromatograms of compounds 1.264HX-1-6; (a) HPLC chromatogram of
1.264HX-1-6; (b) Ultraviolet absorption data of 1.264 HX-1-6 at 254 nm; (c) HRMS data (negative ion
mode) of 1.264 HX-1-6 corresponding to the absorption peaks in (a); (d) HRMS data (postive ion mode)
of 1.264 HX-1 and 1.264 HX-3.
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Figure S3 Three putative structures of 1.264HX-3; the black and red parts in the diagram represents the
determined and undetermined structure elucidation, respectively.
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Figure S4 1H spectrum of 1.264HX-3.

B6Z'EL

S89'82
06tz

zZZ'e0L

0EZ' L2

B6E"FTL N
£29'521 N
sovszh —23
Z86'821

BPEVEL ———_

08526} ———__
88z BEL ——

00F LS

15L'29F ——
585°F9L ——
TS ——

0EZ'¥0Z

I
100

I
150

pom (t1)

Figure S5 °C spectrum of 1.264HX-3.
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Figure S7 DEPT135 spectrum of 1.264HX-3.
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Figure S8 HMBC spectrum of 1.264HX-3.
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Figure S11 HPLC analysis of fermentation extracts of co-cultures of S. sp. FX]J1.264 and heat-killed M. sp.
HX09-1.
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Figure 512 Comparison of activation effects of MACB on different actinobacteria.

Ms, marine Micromonosporaceae; St, Streptomyces; rsSt, red soil-derived Streptomyces; New, new' products
detected in co-cultures; Increase, the increase in the yield of original metabolites; MACB+Ms, co-cultures
of MACB and Micromonosporaceae [1]; MACB+St, co-cultures of MACB and Streptomyces [2]; MACB+ rsSt,
co-cultures of MACB and red soil-derived Streptomyces (this study); **, p<<0.01; the increase in the yield
of original metabolites of MACB+Ms is unavaliable.
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Figure S13 HPLC and HRMS analysis of fermentation extracts of S. sp. FX]J1.4012, N. sp. HX14-21, and
their co-culture. (a) HPLC analysis of fermentation extracts of S. sp. FX]J1.4012, N. sp. HX14-21, and their
co-culture; (b) HRMS data corresponding to peaks in a. [M+H]*=445.1140 and [M+H]-=443.0984 for
enterocin; [M+H]*=429.1183 and [M+H]-=427.1037 for 8-deoxyenterocin; [M+H]*=777.5140 and [M+H]-
=775.5001 for oligomycin D.
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