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SI Table 1. Antibacterial Activities of Streptomyces griseorubens strain DSD069 .
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SI Figure 1. Marine Sediment-derived  Actinobacterial  Crude Extracts. Biomass of pure Actinobacterial isolates were extracted with EtOAc and subsequently partitioned in water.  The crude extracts were concentrated and dried in vacuo. 
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SI Figure 2. Molecular phylogenetic analysis of Streptomyces griseorubens strain DSD069 by maximum likelihood method. Data presented are the percentage of trees in which the associated taxa clustered together is shown next to the branches. FASTA format of the gene sequence of the closely related strain based on the result of BLAST was subjected to analysis using MEGA version 7 software using bootstrap value of 1000.
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SI Figure 3. Bioautography result of Streptomyces griseorubens strain DSD069 against multidrug-resistant S. aureus ATCC BAA-44. (A) TLC plate viewed under UV 365 nm, (B) TLC plate viewed under UV 254 nm, and (C) Bioautography plate. TLC chromatogram of Streptomyces griseorubens strain DSD069 crude extract was overlaid with soft agar seeded with S. aureus ATCC BAA-44.  The bioautogram plate was incubated for 24 h at 37 0C. After incubation, the bioautogram plate was flooded with 0.015% resazurin in PBS, and the reaction was allowed to occur for 1 h. Blue spots on the bioautography plate marked with a star indicate presence of dead cells.
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[bookmark: _Hlk20944576]SI Figure 4. TLC-Guided Purification of the bioactive fractions of Streptomyces griseorubens strain DSD069. Diagram presented illustrate the flow of how the bioactive fractions was obtained.





































SI Figure 5. HRMS and MSe spectra and analysis of Bisanhydroaklavinone, 1
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SI Figure 6. HRMS and MSe spectra and analysis of 1-Hydroxybisanhydroaklavinone, 2
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[bookmark: _GoBack]SI Figure 7. Percent Growth Inhibition of the bioactive fractions against multidrug-resistant Staphylococcus aureus ATCC BAA-44. Data illustrates the percent growth inhibition, against S. aureus ATCC BAA-44 of bisanhydroaklavinone and 1-hydroxybisanhydroaklavinone. The experiment was done in triplicates and performed in three trials.
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SI Figure 8. Heat Map of the Minimum inhibitory concentration of the bioactive fractions. Data presented are MIC90 (solid yellow outline) of the different treatments. Multidrug-resistant S. aureus ATCC BAA-44 (1 x 106 cfu/mL) was exposed with serially diluted concentrations of (A) tetracycline, (B) Bisanhydroaklavinone, and (C) 1-Hydroxybisanhydroaklavinone for 18-24 h at 37 0C. Bacterial densities were measured spectrophotometrically after incubation period and corresponding % growth inhibition was calculated (Babicki, et al., 2016 & Haarman, et al., 2015). N=3 trials in triplicates. 
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Item name: 3_MSe processed data_6nov with updated assignment 3jan Created time: 11:42:50 Malay Peninsula
Standard Time
Item name: sample 5A

Item name: sample 5A, Sample position: 1:D,8, Replicate number: 1

Component name Neutral Observed m/z Mass error Ob.served RT | Detector Response  [Adducts
mass (Da) (mDa) (min) counts
1 bisanhydroaklavinone 376.09469  377.1027 0.7 11.18 1018620 781102 +H
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Item name: 3_MSe processed data_6nov with updated assignment 3jan

Item name: sample 5A

Item description:
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Item name: 3_MSe processed data_6nov with updated assignment 3jan Created time: 11:42:50 Malay Peninsula
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Item name: 3_MSe processed data_6nov with updated assignment 3jan Created time: 11:42:50 Malay Peninsula
Standard Time
Item name: sample 5A
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Mass [Mass Detect | Observ
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m/z m/z .
(mDa) | (ppm) counts | (min)
4 298.06245 | Theore | 298.06247 0.0 0.097| 1026| 11.1737|C20H100
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Item name: 3_MSe processed data_6nov with updated assignment 3jan Created time: 11:42:50 Malay Peninsula

Standard Time

Expected Observed Mass |[Mass Detect | Observ
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Expected Observed Mass |[Mass Detect | Observ
P Status error |error or ed RT Formula |Structure
m/z m/z .
(mDa) | (ppm) counts | (min)
14 318.05227 |Theore | 318.05283 0.6 1.750| 3165| 11.1729(C19H100
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Mass [Mass Detect | Observ
Expected Status Observed error |error or ed RT |Formula [Structure
m/z m/z .
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Item name: 3_MSe processed data_6nov with updated assignment 3jan Created time: 11:42:50 Malay Peninsula

Standard Time

Expected Observed Mass |[Mass Detect | Observ
P Status error |error or ed RT Formula |Structure
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Item name: 3_MSe processed data_6nov with updated assignment 3jan Created time: 11:42:50 Malay Peninsula

Standard Time

Expected Observed Mass |Mass Detect | Observ
P Status error |error or ed RT Formula |Structure
m/z m/z .
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Item name: 3_MSe processed data_6nov with updated assignment 3jan Created time: 12:04:42 Malay Peninsula

Standard Time
Item name: sample 5A

Item name: sample 5A, Sample position: 1:D,8, Replicate number: 1

Component name Neutral Observed m/z Mass error Ob.served RT | Detector Response | Adducts
mass (Da) (mDa) (min) counts
1 1-hydroxybisanhydroaklavinone 392.08960 393.0973 0.5 10.00 47091 36377 +H
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Item name: 3_MSe processed data_6nov with updated assignment 3jan Created time: 12:04:42 Malay Peninsula
Standard Time

Item name: sample 5A
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Item name: sample 5A, Component name: 1-hydroxybisanhydroaklavinone
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Expected Status Observed error |error or ed RT Formula |Structure
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1 255.06519 [ Theore | 255.06407 -1.1 -4.378 154 | 10.0012|C15H110
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Created time: 12:04:42 Malay Peninsula
Standard Time

Expected Observed Mass |[Mass Detect | Observ
P Status error |error or ed RT Formula |Structure
m/z m/z .
(mDa) | (ppm) counts | (min)
3 307.06010 | Theore | 307.05963 -0.5 -1.545( 1042| 10.0033|C18H110
tical 5(5
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O,
0 o A
4 318.05227 | Theore | 318.05084 -14 -4.517 61| 9.99467|C19H100
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6 331.06010 [ Theore | 331.06102 0.9 2.786 139| 9.99726|C20H110
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7 332.06792 | Theore | 332.06795 0.0 0.061| 1186 10.0037|C20H120
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Mass [Mass Detect | Observ
Expected Status Observed error |error or ed RT |Formula |Structure
m/z m/z .
(mDa) | (ppm) counts | (min)
8 333.07575|Theore | 333.07453 -1.2 -3.658 993 | 10.0029 [C20H130
tical 3(5
o 0 o
0 © by
9 335.05501 | Theore | 335.05471 -0.3 -0.910 612 | 10.0053 [C19H110
tical 6(6
10 347.09140 | Theore | 347.09116 -0.2 -0.694 788 | 10.0034 [C21H150
tical 9(5
11 348.06284 | Theore | 348.06357 0.7 2.097 57| 9.98598|C20H120
tical 6
12 349.07066 | Theore | 349.07045 -0.2 -0.622| 1322| 10.0025|C20H130
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Standard Time
Mass [Mass Detect | Observ
Expected Status Observed error |error or ed RT |Formula [Structure
m/z m/z .
(mDa) | (ppm) counts | (min)
13 351.04993 | Theore | 351.04931 -0.6 -1.769 170| 10.0014|C19H110
tical 417
14 359.05501 | Theore | 359.05494 -0.1 -0.213 99| 9.99808|C21H110
tical 6
15 361.07066 | Theore | 361.07088 0.2 0.584 115| 10.0021|C21H130
tical 416
16 375.08631 | Theore | 375.08650 0.2 0.504| 1548| 10.0038|C22H150
tical 86
17 377.06558 | Theore | 377.06532 -0.3 -0.674 71| 9.98877|C21H130
tical 7
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Created time: 12:04:42 Malay Peninsula

Standard Time

Expected Observed Mass |Mass Detect | Observ
P Status error |error or ed RT Formula |Structure
m/z m/z .
(mDa) | (ppm) counts | (min)
18 378.07340 | Theore | 378.07294 -0.5 -1.219 122| 10.0172|C21H140
tical 6|7
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