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1. Materials and Methods

11 Strains and culture conditions

The strains used in this study were B. gladioli BCC0238 and B. gladioli BCC1622, which were drawn
from previous studies'?, and had been accurately identified to the species level by either MLST? or
recA* sequence analysis. The genome sequences of these strains are accessible through the NCBI
using the accession numbers detailed below. The base range spanning the gladiostatin (gds)
biosynthetic gene cluster in each strain is given.

B. gladioli BCC0238

BioSample = SAMEA3473674

BioProject = PRJEB9765

GenBank Assembly Accession = GCA_900631635
gds cluster base pair Range = 3,449,913 — 3,530,217

B. gladioli BCC1622

BioSample = SAMEA4026939

BioProject = PRJEB6927

GenBank Assembly Accession = GCA 900608515
gds cluster base pair Range = 731,181 — 815,548

The strains were grown (at 30 °C) in tryptic soya medium, whereas production of metabolites was
performed on a minimal salts medium with 4 g/L glucose as the carbon source, for 1 day at 30 °C5.

1.2 Gladiostatin isolation, structure elucidation and time-course analysis

To establish the optimum conditions for gladiostatin production, a time-course analysis was performed
by plating B. gladioli BCC1622 on Basal Salts Medium (BSM) agar, supplemented with
glucose/ribose/glycerol at 30 °C and extracting using ethyl acetate every 3 hours for 4 days. The
extracts were analysed using UHPLC-ESI-Q-TOF-MS.

The UHPLC-ESI-Q-TOF-MS analyses were conducted on a Dionex UltiMate 3000 UHPLC attached to
a Zorbax Eclipse Plus C1s (100 x 2.1 mm, 1.8 pym) connected to a Bruker MaXis IMPACT mass
spectrometer. Mobile phases A (water) and B (acetonitrile) were supplemented with 0.1 % formic acid.
A gradient of 5% B to 100% over 45 minutes and a flow rate of 0.2 mL/min was used. The mass
spectrometer was operated in positive ion mode and a range of m/z = 50-3000 was screened. Source
conditions were: end plate offset at —500 V; capillary at -4500 V; nebulizer gas (N2) at 1.6 bar; dry gas
(N2) at 8 L min~'; dry temperature at 180 °C. lon transfer conditions were: ion funnel RF at 200 Vpp;
multiple RF at 200 Vpp; quadrupole low mass at 55 m/z; collision energy at 5.0 eV; collision RF at 600
Vpp; ion cooler RF at 50—-350 Vpp; transfer time at 121 ys; pre-pulse storage time at 1 ys. Calibration
was performed using 1 mM sodium formate through loop injection (20 uL) at the start of each run.

After establishing optimal production conditions, large-scale cultures of B. gladioli BCC1622 were grown
on BSM agar supplemented with glucose for 20 hours. Ethyl acetate extracts of the agar were
fractionated by semi-preparative HPLC on a reverse-phase C1s Betasil column (21.2 mm x 150 mm),
monitoring absorbance at 210 nm. Mobile phases consisted of water (A) and acetonitrile (B). A gradient
of 5% B to 100% B over 45 minutes was used at a flow rate of 9 mL/min.

The structure of gladiostatin was elucidated using and 1- and 2-D NMR experiments. Purified
gladiostatin and the degradation product were dissolved in CDClz and DMSO-ds, respectively, and 'H,
3C, COSY, HSQC and HSBC spectra were recorded on a Bruker 500 MHz spectrometer equipped with
a TCl cryoprobe at 25 °C. The 'H and '3C NMR signals were referenced to the residual protiated solvent
at (1 7.26 and &¢ 77.16 for CHCIs and &1 2.5 and &¢ 39.52 for DMSO).



1.3 Insertional Mutagenesis of Gladiostatin Biosynthetic Gene gdsE

Insertional mutagenesis was performed using the pGpQTp suicide plasmid. A 700 bp region internal to
gdsE was amplified using the following primers: gdsE_Bdom_For: 5'-
GACTCTAGACGAGCCCGTTCGAGAAGGT-3 and gdsE_Bdom_Rev: 5'-
CTCGAATTCAGGAAGTGCGCGACCTGCT-3’ and DNA polymerase. The amplimer was digested with
Xbal and EcoRI (NEB) and cloned into pGpQTp that had been digested with the same restriction
enzymes. The integrity of the resulting plasmid was confirmed by sequencing, it was introduced into E.
coli SY327 by electroporation and subsequently mobilised into B. gladioli BCC1622 via triparental
mating. Transconjugants were selected for using trimethoprim (150 pg/mL) and polymyxin B (600
U/mL). A single B. gladioli BCC1622 gdsE transconjugant was picked, and the desired insertion was
confirmed by sequencing using the following primers: 5-GACAACGTGCTGTCGATCGAC-3’' and 5'-
GCCAGGGATGTAACGCACTG-3.

1.4 Overproduction and purification of the GdsF Hisg-ACP-PBS di-domain

A pET24a_pHis8-ACP-PBS construct was purchased from Epoch Life Sciences. This vector was used
to transform E. coli TOP10 cells (Invitrogen), which were plated on LB agar containing kanamycin (50
pg/mL). Colonies were picked and grown overnight in LB medium. The plasmid was isolated from the
culture using a miniprep kit (ThermoFisher Scientific), and the insert was sequenced to verify its
integrity. A single colony of E. coli BL21(DE3) that had been transformed with the expression vector
was picked and used to inoculate LB medium (10 mL) containing kanamycin (50 pg/mL). The resulting
culture was incubated overnight at 37°C and 180 rpm, then used to inoculate LB medium (1 L)
containing kanamycin (50 ug/mL). The resulting culture was incubated at 37°C and 180 rpm until the
optical density of the culture at 595 nm reached 0.6, then IPTG (1 mM) was added and growth was
continued overnight at 15°C and 180 rpm.

The cells were harvested by centrifugation (4,000 x g, 15 min, 4 °C) and re-suspended in buffer (20 mM
Tris-HCI, 100 mM NaCl, 20 mM Imidazole, pH 7.4) at 10 mL/L of growth medium then lysed using a
Constant Systems cell disruptor. The lysate was centrifuged (37,000 x g, 30 min, 4°C) and the resulting
supernatant was loaded onto a HiTrap Chelating Column (GE Healthcare), which had been pre-loaded
with 100 mM NiSO4 and equilibrated in re-suspension buffer (20 mM Tris-HCI, 100 mM NaCl, 20 mM
Imidazole, pH 7.4). Proteins were eluted in a stepwise manner using re-suspension buffer containing
increasing concentrations of imidazole — 50 mM (5 mL), 100 mM (3 mL), 200 mM (3 mL) and 300 mM
(3 mL). The presence of the protein of interest in fractions was confirmed by SDS-PAGE, and gel
filtration (Superdex 75/200, GE Healthcare) was used for further purification using storage buffer (20
mM Tris-HCI, 100 mM NaCl pH 7.4) at a flow rate of 1 mL/min. Fractions containing the protein of
interest were pooled and concentrated to 100 - 150 uyM using a 30 kDa MWCO Viva-Spin centrifugal
concentrator (Sartorius). Glycerol was added to the concentrated protein samples to a final
concentration of 10 % (v/v) and they were snap-frozen in liquid N2 and stored at -80°C.

1.5 Minimum inhibitory concentration (MIC) measurements

Minimal inhibitory concentration measurements were carried out using the broth micro-dilution method,
following CLSI guidelines®. Briefly, reference bacterial strains were grown overnight in Mueller-Hinton
(MH) broth at 30 °C. In a 96-well micro-titer plate, 50 ul of serial two-fold dilutions of gladiostatin in MH
broth were mixed with 50 ul of bacterial suspension, diluted to a concentration of 106 CFU/ml in MH
broth. The desired inoculum density was achieved using a 0.5 McFarland turbidity standard. Following
incubation for 18h at 30 °C, MICs were defined as the lowest concentrations that visibly inhibited
bacterial growth.

For the antifungal susceptibility testing against yeast strains, a reference method was used following
the M27-A2 CLSI approved standard’. S. cerevisiae W303-1a was grown overnight in YPD at 30 °C.
The culture was resuspended in PBS and standardized using a 0.5 McFarland turbidity standard. The
working solution was prepared using a 1:1000 dilution in RPMI (1 to 5 x 103 cells/mL). 0.1 ml of the final



culture dilution was added into each well. Drug dilutions were added to each well before the addition of
the culture, using 0.1 pl of serial two-fold dilutions of gladiostatin in RPMI. Sterility control (no cells
added) and growth control (DMSO control) were included in the 96-well plate. The plate was incubated
independently without shaking at 35 °C and 37 °C for 24 h. All MIC determinations were performed in
triplicate.

1.6 Cytotoxicity studies

The cancer cells were obtained from the European Collection of Cell Cultures and grown in Roswell
Park Memorial Institute medium (RPMI 1640) supplemented with 10 of foetal calf serum, 1 of 2 mM
glutamine and 1 penicillin/streptomycin using a 5 % CO: humidified atmosphere and passaged at
approximately 70 - 80% confluence. Cells were seeded in a 96 well plate at a density of 5000 cells per
well. After 48 h of pre-incubation time in drug free medium at 37 °C, various concentrations of
gladiostatin were added. A stock solution of the compound was firstly prepared in 5% DMSO (v/v) and
95 % cell culture medium (v/v) following serial dilutions in RPMI 1640. After 24 h of exposure,
supernatants were removed and wells were washed with PBS before adding fresh medium. Following
72 h of recovery time in drug free medium and 37 °C, cell viability was assessed using the MTT assay.
Formazan absorbance at 570 nm was recorded in a FLUOstar Omega microplate reader. Values were
determined as duplicates of triplicates in two independent sets of experiments and their standard
deviations were calculated. For SKOV-3 ovarian, HCT166 p53-/- colorectal and MIA Paca2 pancreatic
cancer cell lines, the same protocol was followed, except that the cells were grown in McCoy’s 5A
modified medium (SKOV-3 and HCT165 p%3-/-) and Dulbecco’s modified Eagle medium (high glucose;
MIA Paca2).

1.7 Wound healing assay

24 well plates were inoculated with A2780 ovarian cancer cells (10,000 cells/well) and allowed to reach
90% confluence. Following attachment, two “wounds” were created in each well using a pipette tip and
cells were treated with 240 nM gladiostatin (6). After 24 h of exposure, the solution of gladiostatin (6),
was removed by suction, cells were washed with PBS and stained using crystal violet solution prepared
with 10 % ethanol. Excess stain was washed with PBS and cells were visualised using a 4x transmission
microscope.

1.8 Cladogram construction

The ACP cladogram was generated in a similar manner to previous reports8. Well-characterised trans-
AT PKSs were extracted from the MiBiG repository: (albicidin, Alb, BGC0001088; bacillaene, Bae,
BGC0001089; batumin, Bat, BGC0001099; bongkrekic acid, Bon, BGC0000173; bryostatin, Bry,
BGC0000174; calyculin, Cal, BGC0000967; chivosazole, Chi, BGC0001069; corallopyronin, Cor,
BGC0001091; cycloheximide, Chx, BGC0000175; difficidin, Dif, BGC0000176; disorazole, Dsz,
BGC0001093; elansolid, Ela, BGC0000178; enacyloxin, Ena, BGC0001094; etnangien, Etn,
BGC0000179; kirromycin, Kir, BGC0001070; lactimidomycin, Ltm, BGC0000083; leinamycin, Lnm,
BGC0001101; macrolactin, Min, BGC0000181; migrastatin, Mgs, BGCO0000177; nosperin, Nsp,
BGC0001071; oocydin, Ooc, BGCO0001031; onnamide, Onn, BGC0001105; psymberin, Psy,
BGC0001110; rhizopodins, Riz, BGC0001111; rhizoxins, Rhi, BGCO0001112; sorangicin, Sor,
BGC0000184; thailandamide, Tai, BGC0000186, and thailanstatin, Tst, BGC0001114)°. ACP
cladograms were rooted using representative domains from cis-AT assembly lines (amphotericin
module 10, Amp10, BGC0000015; concanamycin module 6, Con6, BGC0000040; erythromycin module
4, Ery4, BGC0000055; mycolactone module 4, Myc4, BGC0000103; nystatin module 9, Nys9,
BGC0000115; rapamycin module 6, Rap6, BGC0001040; rifamycin module 5, Rif5, BGC0000136;
spinosad module 5, Spn5, BGC0000148; and tylosin module 3, Tyl3, BGC0000166)°. Sequences were
aligned using the ClustalX multiple sequence alignment software and RaxML- NG for maximum
likelihood phylogenetic inference '°'1. The cladogram was visualised using FigTree v1.4.4 software.



1.9 Butenolide formation assay

The buffer used for storage of the Hiss-ACP-PBS protein was used for the enzymatic reactions. 400 yM
of 3-ketooctanoyl NAC thioester, 400 uM of DHAP and 124.3 ug of the Hiss-ACP-PBS protein in a total
volume of 200 yL were incubated for 90 min at room temperature. One unit of shrimp alkaline
phosphatase (New England Biolabs) was added and the resulting mixture was incubated for 45 min i
at 30°C. 200 pL of methanol was added and the mixture was allowed to stand for 5 min. After
centrifugation at 14, 000 rpm for 10 min, the supernatant was filtered (0.4 um) prior to UHPLC-ESI-Q-
TOF-MS analysis.

1.10 Synthesis of butenolide standard and 3-keto-octanoyl-SNAc
The butenolide standard and 3-keto-octanoyl-SNAc were synthesised according to established
protocols'?13,

1.11  Assay for chain release from the ACP-PBS didomain

The ACP domain of the apo-ACP-PBS didomain (100 uM) was loaded with the phosphopantetheine
thioester of acetoacetate by incubation with 2 uM Sfp, 1 mM acetoacetyl-CoA (Sigma-Aldrich) and 10
mM MgClzin 20 mM Tris, 100 mM NaCl (total volume 50 pL) for 1 hr at RT. Excess acetoacetyl-CoA
was removed by two rounds of 10-fold dilution with 20 mM Tris, 100 mM NaCl and concentration to 50
pL using a 10 kDa MWCO VivaSpin centrifugal concentrator. DHAP (400 uM) was added and the
mixture was left to react for 90 min at room temperature. The reaction (and a control from which DHAP
was omitted) were diluted 5-fold with water and analysed by UHPLC-ESI-Q-TOF-MS.

112 UHPLC-ESI-Q-TOF-MS analysis of intact pHiss-ACP-PBS

All intact protein mass spectrometry analyses were conducted on a Bruker MaXis Il ESI-Q-TOF-MS
connected to a Dionex 3000 RS UHPLC fitted with an ACE C4-300 RP column (100 x 2.1 mm, 5 ym,
30 °C). The column was eluted with a linear gradient of 5-100% MeCN containing 0.1% formic acid
over 30 min. The mass spectrometer was operated in positive ion mode with a scan range of 200-3000
m/z. Source conditions were: end plate offset at —500 V; capillary at —4500 V; nebulizer gas (N2) at 1.8
bar; dry gas (N2) at 9.0 L min~"; dry temperature at 200 °C. lon transfer conditions were: ion funnel RF
at 400 Vpp; multiple RF at 200 Vpp; quadrupole low mass at 200 m/z; collision energy at 8.0 eV; collision
RF at 2000 Vpp; transfer time at 110.0 us; pre-pulse storage time at 10.0 us.



2. Supplementary Figures
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Figure S1. Genome structure of B. gladioli BCC0238 highlighting the location of specialised
metabolite biosynthetic gene clusters. The two large circular chromosomal replicons of B. gladioli
BCCO0238 are shown. Base pairs are numbered inside each circle and the relative GC-content is
indicated around the outside. BGCs encoding various types of specialised metabolite biosynthetic
system are indicated and the base pair range each occupies is shown in parentheses. In cases
where the product of the BGC has been identified, the name of the metabolite is given (in red). The
gladiostatin (gds) BGC reported in this study is located on the second chromosome at approximately
3.5 Mbp.
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Figure S2. Structures of known glutarimide antibiotics. The common 2, 6-piperidinedione moiety

presented in all metabolites is highlighted in red'4-25. The organisms they were isolated from are
given below the compound names (all Streptomyces species).
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Figure S3. High resolution mass spectra the of gladiostatin degradation product (5).
a) Measured (top) and simulated (bottom) spectra for the [M+H]* ion. b) Measured (top) and
simulated (bottom) spectra for the [M+Na]*.
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Figure S5. 13C NMR spectrum of degradation product (5) in DMSO-ds.



Figure S6. COSY NMR spectrum of degradation product (5) in DMSO-de.

Figure S7. HSQC NMR spectrum of degradation product (5) in DMSO-ds.



Figure S8. HMBC NMR spectrum of degradation product (5) in DMSO-de.
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Figure S12. 3C NMR spectrum of gladiostatin (6) in CDCls.



Figure S13. COSY NMR spectrum of gladiostatin (6) in CDCls.

Figure S14. HSQC NMR spectrum of gladiostatin (6) in CDClIs.



Figure S15. HMBC NMR spectrum of gladiostatin (6) in CDCl..
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Figure S17. Inhibition of A2780 ovarian tumour cell migration by gladiostatin. Microscope
images showing wound-width after 24 hours of wound induction for untreated negative control
cells and cells treated with 240 nM gladiostatin (6).



Figure S18. Cladogram comparing the sequences of ACP domains from various trans-AT
PKSs with the ACP domains of the gladiostatin PKS. Domain architectures for the module
types observed in the gladiostatin PKS are highlighted and illustrated. A selection of ACP
domains from cis-AT PKSs were used to root the tree and clade notation is as described by
Vanderwood et al.® In addition to the ACP domain sequences previously analysed Vanderwood
et al., sequences of ACP domains from branching sub-modules (KS-B-ACP) and stand-alone
ACPs involved in starter unit biosynthesis were included. This resulted in to two new clades (1
and 2).
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classifiers. Gate keeping (GK) catalytic domains are highlighted.
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Figure S20. Analysis of recombinant Hiss-ACP-PBS di-domain by SDS-PAGE and MS.
a) 10% SDS-PAGE gel containing purified Hiss-ACP-PBS di-domain. b) Deconvoluted mass
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Figure S21. Mass spectrometric analysis of acetoacetyl thioester release from the ACP-
PBS di-domain by DHAP. Stacked deconvoluted mass spectra of: apo-Hiss-ACP-PBS di-
domain (top), PPTase-catalysed loading of acetoacetyl-phosphopantetheine onto the ACP
domain from acetoacetyl-CoA (middle), and release of the acetoacetyl unit upon incubation with
DHAP, yielding the holo-ACP-PBS di-domain (bottom).



3. Supplementary Tables

Table S1. 'H and '3C NMR data for degradation product (5) in DMSO-ds.

degradation product (5)

Position &c (ppm) On (ppm) HMBC
1 173.2 - -
1-NH - 10.66 (s) C-1,C-2,C-2
2 36.9 2.24 (m)/2.25(m) C-1,C-3,C-2,C4
3 26.67 2.20 C-1,C-2,C-2,C-1',C-4
2 38.0 2.27 (m) /2.50 (m) C-3,C-2,C-1",C4
1 173.3 - -
4 41.67 1.35 (m) C-2, C-3, C-2, C-5,C-6
5 63.65 3.96 (m) C-3, C-4, C-6, C-7
6 48.54 2.52 (m) C-4,C-5,C-7,C-8
7 209.97 - -
8 49.32 3.21 (m) C-7,C-9, C-10, C-8Me
8-Me 15.8 1.07 (d, J= 6.8 Hz) C-7,C-8,C-9
9 129.23 5.35(dd, J=15.3, 8.2) C-8, C-10, C-11, C-8Me
10 132.49 5.56 (m) C-8, C-9, C-11
11 31.9 1.97 (q, J= 6.8 Hz) C-9, C-10
12 28.44-28.83 1.23 -
13 28.44-28.83 1.23 -
14 28.44-28.83 1.23 -
15 28.44-28.83 1.23 -
16 28.44-28.83 1.23 -
17 23.2 1.43 (m) C-18, C-19
18 42.7 2.39 (t, J=7.4 Hz) C-17, C-19, C-20
19 208.5 - -
20 29.68 2.06 (s) C-19




Table S2. 'H and '3C NMR data for gladiostatin (6) in CDCls.

gladiostatin (6) OH

Position Oc (ppm) Ou (ppm) HMBC

1 173.3 - -

1-NH - 8.87 (s) Cc-1,C-1",C-2,C-2
2 37.73 2.27 (m)/2.73 (m) C-1,C-3,C-2,C4
3 27.15 2.44 (m) C-1,C-2,C-2,C-1',C-4
2 38.37 2.32 (m)/2.71 (m) C-3,C-2,C-1",C4
1 173.2 - -
4 40.90 1.33 (m)/ 1.57 (m) C-2,C-3,C-2’,C-5,C-6
5 64.86 4.09 (q, J=7.2 Hz) C-3,C-4, C-6, C-7
6 47.22 2.57 (m) C-4,C-5,C-7,C-8
7 213.21 - -
8 50.96 3.09(d, J=7.4Hz) C-7, C-9, C-10, C-8Me

8-Me 15.93 1.11(d, J=6.8 Hz) C-7,C-8,C-9
9 128.33 5.29 (m) C-8, C-10, C-11, C-8Me
10 134.56 5.56 (dt, J = 15.4, 6.8 Hz) C-8, C-9, C-11
11 32.47 1.98 (t, J=7.2 Hz) C-9, C-10
12 28.67-29.85 1.23 -
13 28.67-29.85 1.23 -
14 28.67-29.85 1.23 -
15 28.67-29.85 1.23 -
16 28.67-29.85 1.23 -
17 23.24 1.56 (m) C-18, C-19
18 42.46 2.86 (t, J=7.2 Hz) C-17, C-19, C-20
19 197.84 - -
20 126.63 - -
21 171.82 - -
1" 97.84 5.91 (s) C-20, C-2", C-3"
2" 168.77

3" 13.69 2.31(s) C-20, C-2", C-1"




Table S3. Putative functions of proteins encoded by genes in the gladiostatin biosynthetic gene cluster.

Gene/Protein Length Similar Proteins % ldentity
bp/aa
Phosphoglycerate mutase (Collimonas arenae) 50
699/233 Histidine phosphatase protein family (Myxococcus xanthus)
gdsA/GdsA e . ) . 44
Histidine phosphatase family protein (Sinobacteraceae 42
bacterium)
ACP S-malonyltransferase (Bacillus cereus) Zg
gdsB/GdsB 3339/1113 ACP S-malonyltransferase (Bacillus subtilis) 47
Malonyl CoA-ACP transacylase (Paenibacillus riograndensis)
Acyl carrier protein (Streptomyces eurocidicus) 55
gdsC/GdsC 240/80 Acyl carrier protein (Streptomyces sp. W007) 52
Acyl carrier protein (Pseudomonas syringae) 42
Asparagine synthase (glutamine-hydrolyzing) (Robbsia
andropogonis) 79
gdsDI/GdsD 1995/665 Asparagine synthase (glutamine-hydrolyzing) (Streptomyces 61
griseus) 58
Asparagine synthase (glutamine-hydrolyzing) (Stappia indica)
SDR family NAD(P)-dependent oxidoreductase (Robbsia 67
andropogonis)
dsEl E 744/324 . . - 4
gdsE/Gds 974413248 Polyketide synthase (Streptomyces olivoreticuli) 43
ChxE (Streptomyces sp. YIM 56141)
Polyketide synthase PksN (Methylomusa anaerophila) 49
gdsF/GdsF 30543/10181 Non-ribosomal peptide synthase (Bacillus swezeyi) 41
Polyketide synthase PksN (Paenibacillus halotolerans) 40
HAD family phosphatase (Streptomyces sp. BK329) 44
Phosphoglycolate phosphatase-like HAD superfamily 44
gdsG/GdsG /231 hydrolase (Streptomyces rochei) 43
HAD family hydrolase (Streptococcus thermophilus)
NADP-dependent oxidoreductase (Paucibacter toxinivorans) 65
gdsH/GdsH 1020/340 NADP-dependent oxidoreductase (Pelomonas saccharophila) 65
NADP-dependent oxidoreductase (Xylophilus ampelinus) 60
LysR family transcriptional regulator (Caballeronia calidae)
LysR family transcriptional regulator (Caballeronia 80
gdsl/Gdsl 906/302 sordidicola) 74
LysR family transcriptional regulator (Paraburkholderia 72

caribensis)




Table S4. Substrate specificities of KS domains in the gladiostatin PKS predicted by the TransATor
webserver?s,

KS domain Substrate specificity
GdsEKS1 unusual starter (AMT/succinate)
GdsEKS2 non-elongating (double bonds (mostly Z-configured)
GdsEKS3 vinylogous chain branching
GdsFKS4 S-D-OH (some with a-Me)
GdsFKS5 a-Me reduced/keto/D-OH
GdsFKS6 a-Me double bonds
GdsFKS7 double bonds (mostly E-configured)
GdsFKS8 completely reduced
GdsFKS9 completely reduced
GdsFKS10 completely reduced

Table S5. Predicted stereospecificities of KR domains in the gladiostatin PKS. Sequence alignments
and comparisons with KR domains from frans-AT PKSs with known stereospecificities were used to
make the predictions.

KR domain Diagnostic Asp Motif KR type Resulting stereochemistry

KR1 AGVL--QDGLI B type (D) -
KR2 AGTL--RDGFA B type (D) (R)
KR3 AIVL--QDRTL B type (D) -
KR4 AGFL--RDAYL B type (D) -
KR5 AGLL--RDAYL B type (D) -

KR6 AGLL--RDAYL B type (D) -




Table S6. Comparison of ICso values for gladiostatin, lactimidomycin, migrastatin and cycloheximide
against various cancer cell lines.

Human cancer

cell line gladiostatin lactimidomycin migrastatin cycloheximide

lung no activity [A549] - 95 uM [Ms 1?7 -
0.004-0.05 uM 0.3 uM [MDA-MB-
breast - [MDA-MB- - 2317, [MCF7]%°

231]21:28.29
0.24 uyM [A2780],
ovarian 0.6 uM [SKOV3], - - -
1.4 uM [PEA1]
167 uM [EC17]7,
>200 uyM
esophageal - - [EC109]?, >200 -

colon/colorectal

epidermoid
epithelial
murine melanoma
prostate
pancreatic

liver

0.82 uM [HCTT116
P53 -/-]

0.57 uM
[MiaPaca2]

0.102 uM [Moser]?",
0.018 UM [LoVoJ?,
0.003 pM [HCT-
116]°"

<0.0001 uM
[HMEC]?
0.065 uM [B16-
F103

uM [HCET7]?, 138
UM [TT]

85 uM [LoVo}?,
>200 UM [HT-29],
61 UM [SW480]27

0.82 uM [HCT-15%

132 M [A431]27 -

- 1.86 UM [Du145J%°

- 0.57 uM [HepG2J*2

Table S7. Evolutionary classification of ACP domains in the gladiostatin PKS.2

ACP Domains Module Type
Gds_ACP+ undefined module type (z)
Gds_ACP:2 Family | (e)
Gds_ACPs3 undefined module type (z)
Gds_ACP4 Family | (¢)
Gds_ACPs Family 1l (b)
Gds_ACPsa Family | (f)
Gds_ACPes Family | (f)
Gds_ACP7 Family | (e)
Gds_ACPsa Family 1l (h)
Gds_ACPss Family 1l (h)
Gds_ACPsc Family Il (h)
Gds_ACPs Family Il (h)
Gds_ACP1o Family Il (h)

Gds_ACP:

undefined module type (z)
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