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Figure S1. 'H NMR spectrum of taeanamide A (1) at 800 MHz in DMSO-ds.
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Figure S3. COSY NMR spectrum of taeanamide A (1) at 800 MHz in DMSO-de.
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Figure S5. HMBC NMR spectrum of taeanamide A (1) at 800 MHz in DMSO-ds.
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Figure S6. ROESY NMR spectrum of taeanamide A (1) at 800 MHz in DMSO-de.
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Figure S7. TOCSY NMR spectrum of taeanamide A (1) at 800 MHz in DMSO-de.
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Figure S9. 3C NMR spectrum of taeanamide B (2) at 200 MHz in pyridine-ds.

S6



F1E+07

[F1E+07

F1E+07

[F1E+07

F9E+06

[FBE+08

F7E+06

FEE+06

FSE+06

F4E+06

[3E+08

F2E+06

F1E+06

ro

3

170 160 150 140 130 120 110 100 a0 80 70 &0 g0 40 30 20 10
1 {ppm)

180

L

Figure S10. COSY NMR spectrum of taecanamide B (2) at 800 MHz in pyridine-ds.
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Figure S11. HSQC NMR spectrum of taeanamide B (2) at 800 MHz in pyridine-ds.
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Figure S12. HMBC NMR spectrum of taeanamide B (2) at 800 MHz in pyridine-ds.

b Mm ‘

" |

30
40
-50
60
-70
80
-0
~100
110
120
130
140
150
-160

=170

Y

+ sls - - -

0.0

10
20
30
40
50
60
70
B0
90
100
F110
r120
130
140
150
160
170

-180

10.0

9.5

9.0

8.5

0.0

S8



Figure S13. ROESY NMR spectrum of taeanamide B (2) at 800 MHz in pyridine-ds.
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Figure S14. TOCSY NMR spectrum of taeanamide B (2) at 800 MHz in pyridine-ds.
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Figure S15. CD spectra of tacanamides A (1) and B (2).
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Figure S16. HR-MS/MS data of taeanamide A (1) and B (2) obtained from a Waters XEVO® G2S

Q-TOF mass spectrometer.
(a) HR-MS/MS data of taesanamide A (1).
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Table S1. LC/MS analysis of L- and D-FDAA derivatives of the amino acids in taeanamide A (1).

Taeanamide A

Ala | Ser Thr |Leu |Pro | N(4)-Acetyl-2,4-
diaminobutyric acid
— 2,4-diamino-
butanoic acid

[M+H]" (m/z) 342 358 372 | 384 |368 |623

Retention time (min)

L-FDAA 26.5 18.5; 19.0 19.5 | 345 | 245 | 338

D-FDAA 23.6 18.5; 19.0 23.0 | 385 |25.8 | 35.3

Elution order D—L | N L—D|L—D|L—D|L—D

Configuration D Not determined | L L L L

Table S2. LC/MS analysis of L- and D-FDAA derivatives of the amino acids in taeanamide B (2).

Taeanamide B
Ala | Ser Thr | Leu |Pro N(4)-Acetyl-2,4-

diaminobutyric acid
— 2,4-diamino-butanoic
acid

[M+H]" (m/z) 342 358 372 384 | 368 623

Retention time (min)

L-FDAA 26.1 |17.9;185 19.1 | 34.0 | 24.0 334

D-FDAA 23.0 |18.0;18.6 22.6 |38.1 |25.3 35.3

Elution order D—L |N L—D | L—D | L—D L—D

Configuration D Not L L L L

determined

Table S3. LC/MS analysis of L- and D-FDAA derivatives of L-2,4-diamino butanoic acid authentic
sample.

L-2,4-diamino butanoic acid authentic sample
+L-FDAA 33.6
+D-FDAA 35.3
Elution order L—D
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Table S4. Putative functions of ORFs of the taeanamides biosynthetic gene cluster in Streptomyces

sp. AMD43.
Best match
ORE  SiZ¢ Putative function : Identity/
(aa) u u Organism/GenBank Sirvilar]
. imilarity
(residue) (%)
. . Streptomyces sp. Ag109_0O5-
Orfl 389  Hypothetical protein 10/ WP_143063641.1 (389) 95/97
i Streptomyces flavoviridis /
Orf2 435  N-6 DNA methylase WP 1895960011 (435) 98/98
TaemA 4512 NRPS
. . Streptomyces sp. SAI-083 /
TaemB 486  Diaminobutyrate aminotransferase WP 123988349.1 (423) 91/95
. Streptomyces sp. S063 /
TaemC 265  Thioesterase WP 128818897.1 (256) 56/70
Streptomyces
TaemD 70 MDbtH protein chrestomyceticus / 67/84
WP_125043567.1 (76)
Streptomyces sp. Ag82_G6-1/
Orf3 92 Transposase WP 097221223.1 (383) 75/86
Streptomyces sp. CB01580 /
Orf4 85 Transposase OKJ25938.1 (241) 75179
Streptomyces sp. Ag109_05-1
Orf5 187  Transposase /WP_123981086.1 (374) 81/82
. Streptomyces tsukubensis /
Orf6 725  Integral membrane protein WP 077968499.1 (736) 62/73
Orf7 67
TaemE 3786 NRPS
TaemF 3211 NRPS
Streptomyces sp. FO01 /
Orf8 394  Maturase WP 1298034351 (608) 83/89
Oorf9 570  Recombinase family protein Streptomyces sp. AS58/ 97/98

WP_079001718.1 (641)

S13



Table S5. Adenylation (A) domain substrate specificity predictions of the taeanamide NRPS. The
underlined amino acids in the substrate specific code are residues that do not match the Stachelhaus

codes [1].
] Actual
A . Stachelhaus Predicted ] )
. Substrate specific code ) ] amino acid
domain code match amino acid _
in taeanamide
Al DVWHISLVDK 100% Ser D-Ser
A2 DFWSVGMVHK 100% Thr L-Thr
A3 DVRHISLVEK 80% Ser D-Ala
A4 DFWSVGMVHK 100% Thr L-Thr
A5 DVQYAAHVVK 90% Pro L-Pro
A6 DILQLGLIWK 100% Gly Gly
AT DARQIGLVYDK 70% Gln N-Ac-L-Dab
A8 DVRHISLVEK 80% Ser D-Ala
A9 DALLIGAVAK 80% Val L-Leu
Al0 DVWHISLVDK 100% Ser L-Ser

S14



Figure S17. Multiple sequence alignment of condensation (C) domains of Taem NRPS and lipopeptide
synthetases. Blue boxes indicate core motifs 1 through 5 of C domains [2]. It includes specific
conserved residues at each motif according to C domain subtype. E/C domains contain a characteristic
HHI[I/L]xxxxGD motif at their N-terminus (Red box). Amino acid sequences of comparative C
domains are extracted from daptomycin synthetase (Streptomyces filamentosus NRRL 11379,
GenBank AY787762), surfactin synthetase (Bacillus velezensis FZB42, GenBank AJ575642),
arthrofactin synthetase (Pseudomonas sp. MIS38, GenBank AB107223), fusaricidin synthetase
(Paenibacillus polymyxa, GenBank EF451155), and syringafactin synthetase (Pseudomonas syringae
pv. tomato str. DC3000, GenBank AE016853).

Motif 1 Motif 2
sxAQxR xL RHEXLRTXF

C; domain XAQxRyy* * *
DptA-C1 GOLADDH-RIIHCAAYESET-GSIDPRTEGTRRIRR' REV[P---QDGELEQIFEPGAGOLLLENE FSGDPD--PERARHDW : 97
SrfAA-C1 Exnpm‘sxsuLAchxLxszcchszgog gnu—-wnsszwc szyRpLsxGH%acAc—-cswm'.sxw : 99
Arfa-cl OLSRGDS- PLENIGGYEDLS-GPLDPARMQALSIE, ILLPGAGADGLPLOOFARSVAVPMPIDIM SAHSD--PESAARAL : 100
FusA-C1 ELLYPDTSVSQLSGTAKMKG--HINTARFMQSHN IRIT--SVD-GVPQQYVPYEERQLECLISMSHY -~ ~ESVSEVEAL : 96

¢, domain
TaemE-C3 G-ATINI PMAVRIR-GERDREALRAL E. VE P--TRDGQPHQHIIDPDE----VVEEHPVIEV--ESDGERAA : 94
TaemF-C5 IPMAVRLR RAS E VE Bl-~TRDGQPHQH; PVIEV--ESDGLRAA : 94
TaemF-C6 ELEGPG-ATHNIPMAVRLR-GELDREALRAL E! VE B~ -TRDGQPHQH, PVIEV--ESDGLRAA : 94
Taema-C7 G-ATHNI PMAVRLR-GELDREALRAL E VEP--TRDGQPHQ! PVIEV--ESDGLRAA : 92
TaemA-C8 G-ATHNI PMAVRLR-GELDREALRAL E VE P~ TRDGQPHCH; PVIEV--ESDGLRAA : 94
TaemA-C10 : ELEGPG- I RAE = VEP--TRDGQPHQH; DVIEV--ESDGLRAA : 94
DptA-C2 )QVEGPS-PAINI PTAVRLE-GPLD I PALA' EE LLA--EDSEGPHQV: THSTV--APGDLAAA : 94
DptBC-C7 REDRDS-AANMPVALRLR-GPLDSTAMCAL B VEEl--EDRDGAHQIVM PATG-~---LGPIMTVTGA--DGTTLRAL : 94
Arfc-ce OMEGAN-TAMNIPVALRLR-GRLDDAALC ETVECRFA- -QFNDEAQVLIAPVDTGLLLRVEEMRQHPQ--PEETLQAL : 97
ArfC-c10 QMDGGN- Ql A REV|--SIDDQAQVLIAPVDSGLLLPIESMRQDPQ--AEACVQAL : 98
Arfc-c11 OMDGGN-SAfINI PVGLRLR-GRLDEDALQ E! RES|--QIDDQPQVRIN PADTGLLLPVESMRRHPQ--ADNALRGL : 97
SsfB-CS OMEDAN-SAFINI SEGLKLT-GPLDSRALK D RES|--QEDDIAWVCAAPITSVPDICWOEMRGHG----ADALRAV : 95
SsfB-C7 QLEGGS-EANNISLALSLR-GPLDVNALTAS ETVECRE I -ACEEGAEVFFAELPGSSLLHVESMRLCP~———— ETLAER : 95

°C, domain
TaemE-C2 LYERDGLDVJITAC RECA EANIBAGER- -VLKSGAAVCTH LRAVEPERREEIRHLAEVE : 103
TaemF-C4 LYERDGLDVHTAQUAVELT-GRYSAGRERSHCA AN AGER--VLKSGAAVQT) an:;swasianm:vsaesmsm : 103
DptA-C3 FAADGVDV{VGQLTFDLT-GPVDADHLHAVIE D GYR|--~QAQSGEWIAWARQVHTPWQYIHTL-------DTDADTL : 94
DptBC-CY A DV}jVGQLVFDEV-GPVDVDRERARGE GYR--~QLRSGEWVAWARQVDLPWQSIER-------DGGEDGL : 95
SrfAB-C4 LLDPH-SSSFTQLELRIH-GSFQLELFEKSEN VEV|--HCOLOKPROW LAERKTKVHYESMSOLDEARCTEYIERY : 101
Srfac-c7 TLINPG-QSF} IEQMTMKVK-GSINIKSIEESIN VEI|--HEKVKRPVQW LKKRQFQIEEIBMTHVTDSEQTAKINEY : 101
FusA-C3 IMFEPH-TGAN FEQAAFDFK-GSFDPTAFGHSID. NE¥|- - SGRGSEPLOV) FRHRGAKLVYESMREMNASQREAYLKTF : 101
FusA-C5 LILEPD-SSSYFEQATFELR-GSFDVDIFFESFQ GEY|--NNIADVPLOW, FKORLIPLHYVSMRDASMOEQEARTIKAY : 101

[

E/C domain H, xxxxG D
TaemA-C9 LMADAGSDMiVE PSVEGFD-SRTRLDAFLVESIC Ri3 AVVl--WEGLREPYQUARSASVPVEYVEHDSHNG-———- DVKAC : 96
Arfa-c2 HITAEQG- LEQSQEAFD-SLERVEAFA, Rl R SVL--WEGLNTPV WRA}\XLPLQE%DPADG--PIIDQLHC H 99
ArfB-C3 HLSAPAG- QARFAFD-SRERLEAFAESICI R SEV|--WERLDEPLQW, ORCARLHCEETAMDPGAD---VLTQLLE : 98
ArfB-C4 HLATSAG-DPPRVEQAQFAFA-GLACIKAFV! N > R0 SVVI--WEGLEEPY (WREAPLALERVEADLLEG--DVLEQMQA : 99
Ssfa-c2 HLTAGCG-Djpfi LLQWRLAFD-SLERLHAW o R SVVI--REGLESPQ WRRAELTLQAﬁEEAEDSQISVIDRLCR : 101
sSsfa-c3 HLTAEQG-Djefi LLQERINYD- SLDRLNAV R Rl ATV|--WQGLEVPQQVWRHADLTVEHVASAQIDA-———————=— : 91

Motif 3 Motif 4
MHHXISDG 'S vxofavw

C; domain *13Poy *Oy
DptA-C1l  : MHAALAAPVREDRAGTATHANLT-LGPSRHELYFQ in EEYGRLEHLRRIAVII TAL: Dp2GRCPEGRIAGYLTERRAYRDS NHRRDGEGRTRS : 196
SrfAA-C1 : GREEAGKP yncmirs HT-ISENEVWFYA! i e 18 T GNANTD IR LELSGGTSEEQTER - PH§ IEHVLTEQEYVQ- -~ ~SKRFKKDR GG : 198
Arfa-cl  : VOARIDQPEVMDGGCELEFIH IR-LNDC Y] T GE GBS FRSIDE IRNALAHGOPTPVAAR -~ IEANARYQAS-----PRYAQD LDK : 198
FusA-C1  : LECHKRRPLEMLDSELFQFIEVK-ISEEEYWINGA 41 i TS5 VY YGNQH TA F'ME L IQGNE PKEGDD-C i IQH IADENAYEL - ———— SDRYQKD LDK : 195

C, domain
TaemE-C3 VERKAREAFEHAEQL FV-SGPGE X il RROGTEPGWEPL PYQR AR T LRCCELLGAEDDPDSVLAAQLARRRTA : 199
TaemF-C5 VERKAAEAFEMAEQL FV-SGPGE y c A )GTEPGREPL PV AN TLCCELLGAEDDPDSVLAAQLAMBRTA : 199
TaemF-C6 : VERKAAEAFEMAEQL V@ FV-SGPGE ¥ St SI JGTEPGWEPL PN AN T LROCELLGAEDDPDSVLARQLAMRTA : 199
TaemA-C7 : VERKAAEAFENAEQLPVEGVHEFV-SGRGE! 3 tﬁrn ARDY SL )GTEPGWEPL PV AN TLNCCELLGAEDDPDSVLAAQLAMBRTA : 197
TaemA-C8 : VERKAAEAFEMAEQL W EV-SGPGE! A i3 G P ARDY SLASARRROGTEPGRE PL PV RTA : 199
TaemA-C10 : VERKAAEAFERAEQLPVEGVMFV-SGPGE! A, h ARDISLANAR JGTEPGWEPLPV(E RTA : 199
DptA-C2  : LAEAARRPFIMAGEI FG-CGPDDH! LVERTAS N APHFEPLPL( RRHLL---DDPSD--STOLDHERDA : 194
DptBC-C7 : ITEFVRRPFOMAAEIPFLAANFR-VGDEE! S JOREVLGAEDDETGELSAQLAHERTR : 199
Arfc-cg IQGEASGPFINQDDPL: 'VR-LADDH! 7 3G ffaor : 197
Arfc-c10 LAQEA S DRH IR-LADDH! 7 e QT : 198
Arfc-c11 : IEECACASFMNC VR-LADDH| 7 QRT : 197
SsfB-C5  : AQEEAAQPEDMRHDLPVEGRMLC-LAEER 7 GV TRES QoA : 195
ssfB-c7  : WSEAATP::TRGPL SGSWLQ-LEDERI b G PBRCT : 195

oC, domain
TaemE-C2 ERDERSRRECESRPPEI FAILR-LAEDRY! 7 pHfiMorll FAYfI FOG--KPEVDERRE-A EY : 196
TaemF-C4 LRDERSRRFIMSRPPLIL FAULR-LAEDRY! g ) PISMCODM LTLEETN--LRAGSEPRY-A EY : 196
DptA-C3  : TNDERWRPFDETQGPLALFTWAR-INDTHFRERALT I IREM FTTY{RDTALGRRPEVPYS-PH RSA : 189
DptBC-C9 : VEEERWRR] GRGPLARFVM IR-THDDRFR! T LREMLAINGSS-~-GDVSVLPGV-RFY RRA : 188
SrfAB-C4 : KRGVCQQGFHEAKDILFAAYFR-LSEKELYIMWS E MK S F QN EALRAGRPAGGSCG-K il SSR : 196
SrfAC-C7 : KEQDKIK TRDIPMIAANFK-KSEESFEWEWS T CwC va NALREQKPYSEPPY-K RGY : 196
FusA-C3 GAKDKAL IAED! VSHLQ-TDEESF! £ ci?ﬁwcs FEHNFALLEGREPQLAEV-H SRY : 196
FusA-C5  : IAEDMVKGESHSEDPIMVTYjLC-KDQ-SCEVAWY C} PIRITQEY FD YR SAKKGQVOPVE PPA-QHi SR T EWLDAQ-~ -~ = ===~ sy : 195

E/C domain
TaemA-C9 : ESSAGKSPMEESRAPEIEVHAAAEPESSRWIAME] BT VR LGEIRAFLEGE - - -~EDREPAP-EHEREE IAQASLGT-———— -~ INGL : 189
ArfA-C2  : RFSARRYRLIGSQA LVYARDPALDRVVGSIT) HIA RSEYRASLSGC----VVALAPP-VI¥ RAC : 192
ArfB-C3  : RHDPRFFRLEOMORAPLILLVYAMDPANGRVVAISII HVA RRETRAHLLGG----TAQUGPP-V! REM : 191
ArfB-C4  : RFDPRHYRLIMRRAPIMILAYTEDREQCRWVGES!I] HTA) LAEENDSLYPS-~~--GADLPMP-V! RDM : 192
SsfA-C2  : RYDARSHRLIMAQAPLM:LVHARDSSSGETVARSIL LENT. )ALLSRQ----¥SALKTP-Vi¥ SEM : 194
SsfA-C3  : --EPGAA ARAPLI LLYSPDATGAGLSATH] ATA VY REES LAHLRGE -~~~ PGPTLPA-V HE REC : 182
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L

C; domain
DptA-Cl BAGADEAPGLSE-----REAGALAVPLRRTVER
SrfAA-Cl : ssgp I LVSIK- nsmummunsscsimq ‘yclinsrcssn
ArfA-Cl1  : YRQLPEPLLLPRH--QQSLAGQTAQTQVYAQ
FusA-Cl : FSDLPELTGWKS----YNPLSLSTHAVRERFTHPEV *mdmrcocn
'C, domain
TaemE-C3 ELQEPTD--RPRPAI by Hoo
TaemF-C5 EL PTD--RPRPAI HQD
TaemF-C6 ELQLPTD--RPRPATATHHGATTDLTHPAGYHQD
TaemA-C7 ELQLPTD--RPRPATATHHGATTDLTH PAGHQD
TaemA-C8 : ELQLPTD--RPRPAIATHHGATTDLTH PACHHQDH
TaemA-C10 : ELQLPTD--RPRPATATHHGATTDLTHPAGHHQT
DptA-C2 G LELPTD--HTRPAVPT! IAFTYPE
DptBC-C7 APAELTLPTD: F : )
Arfc-cg APALLMEPTD--RPRPACCDY g
Arfc-c10 APALLTLPTD--RPRPAQCDFAGSSVE' %
Arfc-c11 AGAPAL TD--RPRPPCODYSGSRVDLLNT
ssfB-C5 TGAPVLLTEPTD--RPRPAHCDYSGASVALT nArﬂs-r
SsfB-C7 DGAPTLLTELPTD--RPRPA! SL 1)
°C, domain
TaemE-C2 : ----ASGARTLLPPEQIHTAJEVESVVRE
TaemF-C4 : LAA QSMDTTEP
DptA-Cc3 PTVEIAL EGSGVIP-EVLEEER
DptBC-C9 : 3 RDGVVP-AAFHGAYDGIMSCI
SrfAB-C4 : RLA: YONEEYSFVRDEEMVAGHQQ
Srfac-c7 WEGFEGQTTFAE--~QRKKQKDGYEPKELLF. pnmnnz
FusA-C3 L !Eﬁﬁp--ovcmsmtcxvnnm
FusA-CS WEDY! PEGKTKSQAKEAGYVLKEHVLI
E/C domain
9 PFG---LLDVRGDGTDVSEACQEDAVIIAA
Arfa-c2 PADYQ
Arfs-c3 DTDESR
ArfB-c4 pssfiac
SsfA-c2 PTLPFG---IHDVPADGSGIEEDRRTHONIMAL
ssfa-c3 [DAPTLPFD---LROVQGDSRTIEEARQVE PDAM LRI
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Figure S18. Phylogenetic analysis of condensation (C) domains of Taem NRPS and lipopeptide
synthetases. Amino acid sequences of comparative C domains are extracted from daptomycin
synthetase (Streptomyces filamentosus NRRL 11379, GenBank AY787762), surfactin synthetase
(Bacillus velezensis FZB42, GenBank AJ575642), arthrofactin synthetase (Pseudomonas sp. MIS38,
GenBank AB107223), fusaricidin synthetase (Paenibacillus polymyxa, GenBank EF451155),
syringafactin synthetase (Pseudomonas syringae pv. tomato str. DC3000, GenBank AE016853), and
CDA synthetase (Streptomyces coelicolor A3(2), GenBank AL645882).
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Figures S19. LC/MS profiles of (a) EtOAc extract of strain AMDA43 showing the existence of both

taeanamides A and B (1 and 2); (b) taeanamide A (1) after purification; (c) taeanamide A (1) after 10
days in MeOH (room temperature).
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