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Supplemental Table S1. Primers for Multilocus Sequence Analysis [50]. 

 

 

 

 

 

 

Gene Primer Sequence (5’ to 3’) 
Amplicon 

Size 

atpD 
atpDF GTCGGCGACTTCACCAAGGGCAAGGTGTTCAACACC 

998 
atpDR GTGAACTGCTTGGCGACGTGGGTGTTCTGGGACAGGAA 

recA 
recAF CCGCRCTCGCACAGATTGAACGSCAATTC 

913 
recAR GCSAGGTCGGGGTTGTCCTTSAGGAAGTTGCG 

rpoB 
rpoBF GAGCGCATGACCACCCAGGACGTCGAGGC 

994 
rpoBR CCTCGTAGTTGTGACCCTCCCACGGCATGA 

trpB 
trpBF GCGCGAGGACCTGAACCACACCGGCTCACACAAGATCAACA 

822 
trpBF TCGATGGCCGGGATGATGCCCTCGGTGCGCGACAGCAGGC 
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Supplemental Table S2. Degenerate Primers for PCR Screening of Polyketide Synthase and Non-Ribosomal Synthase 

Target Gene for 
Amplification 

Length 
(bp) 

Primer 
Name Primer Sequence (5’ to 3’) 

Reference 

PKS-I β-ketoacyl 
synthase (KS) 
domains 
fragments 

670 KS-F 
 
KS-R 

CCS CAG SAG CGC STS YTS CTS GA 
 
GTS CCS GTS CCG TGS GYS TCS A 

51 

PKS-I KS Domain 
Fragments 

700 KSMAF 
KSMBR 

TSG CSA TGG ACC CSC AGC AG 
CCS GTS CCG TGS GCC TCS AC 

52 

PKS-II KSα and 
KSβ domain 
fragments 

800-900 KSα 
KSβ 

TSG RCT ACR TCA ACG GSC ACG G 
TAC SAG TCS WTC GCC TGG TTC 

53 

PKS-II KSα 
domain 
fragments 

613 

 

KS1-F 
KS1-R 

TSG CST GCT TGG AYG CSA TC 
TGG AAN CCG CCG AAB CCT CT 

54 

PKS-II at 5’ 
portion of KSα 
genes 

554 

 

540F 
1100R 

GGI TGC ACS TCI GGI MTS GAC 
CCG ATS GCI CCS AGI GAG TG 

55 

NRPS 
Adenylation 
domain (AD) 
fragments 

700 A3F 
A7R 

GCS TAC SYS ATS TAC ACS TCS GG 
SAS GTC VCC SGT SCG GTA S 

      56 

 

Supplemental Table S3. Growth Characteristics of Streptomyces sp. strain DSD011 in various NaCl concentration (% 
w/v) after 7 days of incubation. 

Strain Morphological 
Characteristics 

0 3 5 7 10 12 15 20 

DSD011 

Diffusible 
Pigment - - - - - - - - 

         
Aerial 
Substratum 
 

white - - - - - - - 

Substrate 
Mycelium 

brown white white white - - - - 

          
Nil= -. 
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Supplemental Table S4. Growth Characteristics of Streptomyces sp. strain DSD011 in various carbon source (% w/v) 
after 7 days of incubation. 

Strain Morphological 
Characteristics 

Starch 
(1.0%) 

Mannitol 
(0.05%) 

Glucose 
(0.05%) 

Trehalose 
(0.05%) 

Raffinose 
(0.05%) 
 

DSD011 

Diffusible 
Pigment - - - Light brown  

         
Aerial 
Substratum 
 

grey white grey white - 

Substrate 
Mycelium 

yellowish 
brown white light 

brown 
light 

brown white 

          
Nil= -. 

 

Supplemental Table S5. Antibacterial Activity of strain DSD011 crude fermented extract. 

Test Pathogen 

Zone of Inhibition (mm) 

Strain 
DSD011 

(5 mg/disk) 

Tetracycline 
(0.50 mg/disk) 

Enterococcus faecium ATCC 700221 9.0 ± 1.1 14 
Staphylococcus aureus ATCC BAA-44 17.0 ± 0.5 19 
Klebsiella pneumoniae ATCC BAA-1705 -- 20 
Acinetobacter baumannii ATCC BAA-1605 -- 8 
Pseudomonas aeruginosa ATCC BAA-1744 -- 16 
Pseudomonas aeruginosa ATCC 27853 -- 15 
Enterobacter cloacae ATCC BAA-2341 -- 25 
Klebsiella aerogenes ATCC  13048 -- 14 
Escherichia coli ATCC 25922 *17.0 ± 0.5 17 
Escherichia coli ATCC BAA-2469 -- 10 
Salmonella typhimurium ATCC 25241 -- 8 

*growth was observed within the zone of inhibition; -- No antibacterial Activity 
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Supplemental Table S6. Latest Library Spectrum Information on GNPS match for fridamycin A, 1 (m/z 487 [M+H]+). 

Spectrum ID CCMSLIB00000846275 

Compound Name NCGC00380629-01!(3R)-4-[6-[(2R,4R,5S,6R)-4,5-dihydroxy-6-methyloxan-2-yl]-
1,5-dihydroxy-9,10-dioxoanthracen-2-yl]-3-hydroxy-3-methylbutanoic acid 

PI Jadhav/Dorrestein 

Data Collector lfnothias 

Pubmed n/a 

CAS Number n/a 

Original Submitter mwang87 

Original Submitter Email miw023@ucsd.edu 

Most Recent Revisor mwang87 

Most Recent Revisor Email miw023@ucsd.edu 

Library Quality Gold Spectrum 

Smiles C[C@H]1O[C@H](C[C@@H](O)[C@@H]1O)C2=CC=C3C(=O)C4=C(C=CC(C[C@@
](C)(O)CC(O)=O)=C4O)C(=O)C3=C2O 

InChI InChI=1S/C25H26O10/c1-10-20(29)15(26)7-16(35-10)12-5-6-14-
19(22(12)31)24(33)13-4-3-11(21(30)18(13)23(14)32)8-25(2,34)9-17(27)28/h3-6,10,15-
16,20,26,29-31,34H,7-9H2,1-2H3,(H,27,28)/t10-,15-,16-,20-,25-/m1/s1 

Metabolomics Spectrum 
Resolver 

mzspec:GNPSLIBRARY:CCMSLIB00000846275 

Precursor M/Z 487.16 

Exact Mass 486.153 

Charge 1 

Adduct M+H 

Ion Source LC-ESI 

Instrument Maxis II HD Q-TOF Bruker 

Ion Mode positive 

Library Membership GNPS-NIH-NATURALPRODUCTSLIBRARY_ROUND2_POSITIVE 

SPLASH Key null-null-null-null 
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Supplemental Table S7. Waters UNIFI Scientific Information System Report for fridamycin A, 1 (m/z 487 [M+H]+). 
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&UHDWHG�E\� $GPLQLVWUDWRU��81,),

&UHDWHG�RQ� 6HS���������

,WHP�QDPH� VDPSOH��$�DQG��$�IRU�UHSRUW &UHDWHG�WLPH� ���������0DOD\�3HQLQVXOD�
6WDQGDUG�7LPH

5HSRUW�/RJ
7HPSODWH�5HSRUW
%RG\�2EMHFWV
'HOHWHG�UHSRUW�REMHFWV�
5HSRUW�2EMHFW�>�@��8QWLWOHG

&KDSWHU��$QDO\VLV�UHVXOWV
8QWLWOHG
5HSRUW�2EMHFW�>�@��6DPSOH�UHVXOWV
2EMHFW�VDYHG�LQ�WKH�5HSRUW�7HPSODWH�ZDV�PRGLILHG
5HSRUW�2EMHFW�>��@��3/*�VSHFWUXP
2EMHFW�VDYHG�LQ�WKH�5HSRUW�7HPSODWH�ZDV�PRGLILHG
5HSRUW�2EMHFW�>��@��$XWRVFDOHG�FKURPDWRJUDP
2EMHFW�VDYHG�LQ�WKH�5HSRUW�7HPSODWH�ZDV�PRGLILHG
5HSRUW�2EMHFW�>��@��)UDJPHQWV
2EMHFW�VDYHG�LQ�WKH�5HSRUW�7HPSODWH�ZDV�PRGLILHG

81,),�SDJH����RI���
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Supplemental Table S8. Latest Library Spectrum Information on GNPS match for fridamycin D, 2 (m/z 597 [M+H]+). 

Spectrum ID CCMSLIB00000846420 

Compound Name NCGC00384755-01!(3R)-4-[6-[(2S,4aS,5aR,9R,9aR,10aR)-2,9-dimethyl-3-oxo-
4,4a,5a,6,7,9,9a,10a-octahydrodipyrano[4,2-a:4',3'-e][1,4]dioxin-7-yl]-1,5-dihydroxy-
9,10-dioxoanthracen-2-yl]-3-hydroxy-3-methylbutanoic acid 

PI Jadhav/Dorrestein 

Data Collector lfnothias 

Pubmed n/a 

CAS Number n/a 

Original Submitter mwang87 

Original Submitter Email miw023@ucsd.edu 

Most Recent Revisor mwang87 

Most Recent Revisor Email miw023@ucsd.edu 

Library Quality Gold Spectrum 

Smiles C[C@H]1OC(C[C@H]2O[C@H]3CC(=O)[C@H](C)O[C@H]3O[C@H]12)C4=C(O)C5=C
(C=C4)C(=O)C6=C(C=CC(C[C@@](C)(O)CC(O)=O)=C6O)C5=O 

InChI InChI=1S/C31H32O12/c1-12-18(32)8-21-30(41-12)43-29-13(2)40-19(9-20(29)42-21)15-6-
7-17-24(26(15)36)28(38)16-5-4-14(25(35)23(16)27(17)37)10-31(3,39)11-22(33)34/h4-7,12-
13,19-21,29-30,35-36,39H,8-11H2,1-3H3,(H,33,34)/t12-,13+,19?,20+,21-,29+,30-
,31+/m0/s1 

Metabolomics Spectrum 
Resolver 

mzspec:GNPSLIBRARY:CCMSLIB00000846420 

Precursor M/Z 597.196 

Exact Mass 596.189 

Charge 1 

Adduct M+H 

Ion Source LC-ESI 

Instrument Maxis II HD Q-TOF Bruker 

Ion Mode positive 

Library Membership GNPS-NIH-NATURALPRODUCTSLIBRARY_ROUND2_POSITIVE 

SPLASH Key null-null-null-null 
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Supplemental Table S9. Waters UNIFI Scientific Information System Report for fridamycin D, 2 (m/z 597 [M+H]+).  

 
 
 
 
 
 

&UHDWHG�E\� $GPLQLVWUDWRU��81,),

&UHDWHG�RQ� 6HS���������

,WHP�QDPH� VDPSOH��$�DQG��$�IRU�UHSRUW &UHDWHG�WLPH� ���������0DOD\�3HQLQVXOD�
6WDQGDUG�7LPH

,WHP�QDPH� 6DPSOH��$

,WHP�QDPH��6DPSOH��$��6DPSOH�SRVLWLRQ����(����5HSOLFDWH�QXPEHU���

� &RPSRQHQW�
QDPH

1HXWUDO�
PDVV��'D�

2EVHUYHG�
QHXWUDO�PDVV�
�'D�

2EVHUYH
G�P�]

2EVHUYH
G�57�
�PLQ�

0DVV�HUURU��SSP� 'HWHFWRU�
FRXQWV 5HVSRQVH $GGXFWV

� )ULGDP\FLQ�' ��������� �������� �������
�

���� ��� ������� ������� �+��
�1D

81,),�SDJH���RI���
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&UHDWHG�E\� $GPLQLVWUDWRU��81,),

&UHDWHG�RQ� 6HS���������

,WHP�QDPH� VDPSOH��$�DQG��$�IRU�UHSRUW &UHDWHG�WLPH� ���������0DOD\�3HQLQVXOD�
6WDQGDUG�7LPH
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,WHP�GHVFULSWLRQ��
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������������������
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&UHDWHG�E\� $GPLQLVWUDWRU��81,),

&UHDWHG�RQ� 6HS���������
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&UHDWHG�E\� $GPLQLVWUDWRU��81,),

&UHDWHG�RQ� 6HS���������

,WHP�QDPH� VDPSOH��$�DQG��$�IRU�UHSRUW &UHDWHG�WLPH� ���������0DOD\�3HQLQVXOD�
6WDQGDUG�7LPH
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&UHDWHG�E\� $GPLQLVWUDWRU��81,),

&UHDWHG�RQ� 6HS���������

,WHP�QDPH� VDPSOH��$�DQG��$�IRU�UHSRUW &UHDWHG�WLPH� ���������0DOD\�3HQLQVXOD�
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&UHDWHG�E\� $GPLQLVWUDWRU��81,),

&UHDWHG�RQ� 6HS���������
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&UHDWHG�E\� $GPLQLVWUDWRU��81,),

&UHDWHG�RQ� 6HS���������

,WHP�QDPH� VDPSOH��$�DQG��$�IRU�UHSRUW &UHDWHG�WLPH� ���������0DOD\�3HQLQVXOD�
6WDQGDUG�7LPH
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&UHDWHG�E\� $GPLQLVWUDWRU��81,),

&UHDWHG�RQ� 6HS���������

,WHP�QDPH� VDPSOH��$�DQG��$�IRU�UHSRUW &UHDWHG�WLPH� ���������0DOD\�3HQLQVXOD�
6WDQGDUG�7LPH
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&UHDWHG�E\� $GPLQLVWUDWRU��81,),

&UHDWHG�RQ� 6HS���������

,WHP�QDPH� VDPSOH��$�DQG��$�IRU�UHSRUW &UHDWHG�WLPH� ���������0DOD\�3HQLQVXOD�
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&UHDWHG�E\� $GPLQLVWUDWRU��81,),
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&UHDWHG�E\� $GPLQLVWUDWRU��81,),
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