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Figure A35. 'H-"*C gHMBCAD NMR Spectrum (600 MHz, DMSO-ds) of Phomopsichromin E

(5).
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Figure A36. 'H-'H gCOSY NMR Spectrum (600 MHz, DMSO-ds) of Phomopsichromin E (5).

LL-Z1272¢ (6): C23H3,04; HRESIMS m/z 373.2411 [M + H]' (C23H3304 calculated 373.2334);
UV (MeOH) Amax (log £) 224 (4.03) nm; IR (thin film) 3400, 2950, 2360, 1600, 1460, 1380,
1300, 1080 cm™; "H NMR Data (600 MHz, CDCl;) & ppm 0.59 (s, 3 H), 0.89 (d, J=6.6 Hz, 3 H),
0.92 (d, J=6.6 Hz, 3 H), 1.39 (m, 1 H), 1.45 (m, 1 H), 1.62 (m, 1 H), 1.85 (m, 1H), 1.85 (s, 3 H),
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1.91 (m, 1 H), 2.00 (m, 1 H), 2.06 (m, 1 H), 2.34 (m, 1 H), 2.35 (m, 1 H), 2.47 (q, J=6.5 Hz, 1

H), 2.51 (s, 3 H), 3.41 (d, J/=7.1 Hz, 2 H), 5.29 (br t, J=6.6 Hz, 1 H), 6.12 (br s, 1 H), 6.23 (s, 1

H), 10.09 (s, 1 H), 12.76 (s, 1 H); '*C NMR (125 MHz, CDCL) 8 ppm 7.5 (CHz, C-12), 15.0

(CHs, C-13), 15.3 (CHs, C-14), 16.5 (CHs, C-15), 18.0 (CHs, C-22), 21.2 (CHa, C-11), 30.9

(CHa, C-4), 32.6 (CHa, C-8), 35.6 (CHa, C-7), 36.1 (CH, C-5), 41.5 (CH,, C-3), 43.4 (C-6), 50.4

(CH, C-1), 110.6 (CH, C-20), 111.5 (C-16), 113.2 (C-18), 121.1 (CH, C-10), 139.2 (C-9), 142.0

(C-19), 162.1 (C-21), 163.5 (C-17), 193.0 (CH, C-23), 213.9 (C-2).
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Figure A37. '"H NMR Spectrum (600 MHz, CDCl3) of LL-Z1272¢ (6).
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Figure A38. ’*C NMR Spectrum (125 MHz, CDCl3) of LL-Z1272¢ (6).

Table A2. Pure compound bioactivities of 1-6.

40 Chemical Shift (ppm)

Pure Compound Bioactivities

MRSA

L. donovani

Compound Other
I1Cso (nM) I1Cso (uLM)

1 518 3

2 515 1.9

MRSA MBCog: 47 uM
3 58 0.67
HepG4 LDso: 37 uM

4 NA NA
5 515 0.80
6 NA 13
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Appendix B: Experimental and Supporting Data for Ch. 3

Microbial Isolation Protocols

Screening Protocols

LC-QToF-MS Protocols

Metabolomic and Statistical Analysis Protocols
Scale-up Protocols

Microbial Isolation Protocols

Nutrient media components (SDB, PDB, TSA, Actinomycete Isolation Agar, Malt Extract Agar)
and agar were produced by BD™ Difco " and purchased through Fisher Scientific. Glycerol,

nystatin, cycloheximide, and chloramphenicol were purchased from Sigma Aldrich®.

Solid media was mixed, heated, and autoclaved according to manufacturer’s instructions and

poured to set in Fisherbrand™ petri dishes.

After collections, field plates were incubated at 20-25°C (room temperature), 4°C (refrigerated),
or 26-30°C (heated) as source organism or microbial targets dictated. Generally, bacterial plates
were heated and fungal plates were left at room temperature for collections in warm climates.
Cold water microbial isolation generally took place with refrigeration. Field plates were
incubated for 1-4 weeks, and disposed of after all colonies were isolated and/or after the whole

plate was covered in microbial growth.

Isolated pure colonies were grown on SDA (fungi) and TSA (bacteria) for archiving as described

above. Descriptions of each organism on this standard media were recorded.
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Screening Protocols

Each fungal isolate was grown on SDA from either glycerol stocks or isolation plates, and after a
colony was established, was subsampled for screening. 1cm cubes of fungal material and agar
were inoculated in triplicate into 3 sterile Eppendorf ™ tubes containing 1.25mL each: SDB
(control), 100 uM sodium butyrate in SDB (HDAC:i), and 100uM 5-aza-cytidine in SDB
(DNMT!). Sodium butyrate and 5-aza-cytidine were purchased from Sigma Aldrich®. The
SDB/modifier/ fungal mixture was agitated, and then each poured over 1g rice media in a
Fisherbrand ™ 20mL glass scintillation vial. Rice media was made by autoclaving 1g (1/4 tsp) of
brown rice with 4mL DI water. Once inoculated, rice vials were incubated at 28°C for 21 days.
After 21 days, all contaminated/ non-growing culture sets were removed. Cultures were spritzed
with ~500uL distilled MeOH. The fungal rice cake was broken apart with a clean spatula. 10mL
distilled EtOAc was added using a glass 10mL pipette and allow to extract overnight on bench
top. Extracts were carefully decanted into clean, pre-weighed scintillation vials after 24 hours.
Extracts were dried under air for 24 hours, resuspended in DMSO at a concentration of
10mg/mL, and plated in 96-well format on a TECAN Freedom EVO 150 liquid handling
automated workstation. Five replicate Corning™ clear polystyrene 96-well microplates were
prepared with 150uL of extracts/ well for bioassay. Remaining extract material was stored in
duplicate Fisherbrand™ 96-well DeepWell™ polypropylene microplates. All extract plates were

stored at -20°C.
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LC-QToF-MS Protocols

Extracts were dried of DMSO and suspended in MeOH at a concentration of 0.1mg/mL. The
resulting solution was filtered over 0.2um Phenomenex® RC syringe filters and were injected in

triplicate on the LC-QToF-MS for analysis.

Analysis was completed on an Agilent 6540 LC/QTOF with Agilent Jet-stream Electrospray
Ionization. A Kinetex C18 (Sum, 100 A, 2.1mm ID, 50mm length) column was used with the

following instrument parameters:

Acquisition Method Report

TOF/Q-TOF Mass Spectrometer Parameters:

Component Name MS Q-TOF
Component Model G6540A
Tune File Autotune.tun
MS Abs. threshold 200

MS Rel. threshold (%) 0.010

Can wait for temp. Enable

Fast Polarity N/A

Ion Source Dual AJS ESI
Stop Time (min) No Limit/As Pump
Storage Mode Both

Ion Mode Dual AJS ESI
Acquisition Mode MS1:

Scan Rate (spectra/sec) 5.46

Max Range (m/z) 1000

Min Range (m/z) 50

Source Parameters:

Sheath Gas Flow 8

Sheath Gas Temp 300
Nebulizer (psig) 40

Gas Flow (I/min) 10

Gas Temp (°C) 300

Ion Polarity Positive

Scan Source Parameters:

Octopole RF Peak 750
Skimmerl 65
Fragmentor 125

Nozzle Voltage (V) 1000
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VCap

Chrom Type: TIC; Label: TIC; Offset: 15; Y-Range: 10000000

Auto Recalibration:

Min Height (counts)
Detection Window (ppm)
Average Scans

Reference Masses:

Ref Nebulizer (psig)

Use Bottle A Ref Nebulizer
Ref Mass Enabled
Reference Masses:

HiP Sampler Parameters:
Component Name
Component Model

Draw Speed

Eject Speed

Draw Position Offset
Wait Time After Drawing
Sample Flush Out Factor
Vial/Well bottom sensing
Injection Mode

Injection Volume

Needle Wash Location
Wash Time

Automatic Delay Vol Red
Enable Overlap. In;.
Valve Switching

Stop Time

Post Time Mode

Pump Parameters:
Component Name
Component Model

Flow

Use Solvent Types

Low Pressure Limit

High Pressure Limit
Maximum Flow Gradient
Auto Stroke Calc. A
Auto Stroke Calc. B
Compressibility A
Compressibility B
Stoptime

Posttime

3500

1000
100
1

0
True
Enabled

<Positive>
922.00979800
121.05087300

HiP Samplet
G1367E
100pL/min
100pL/min

0.0 mm

0.0s

5.0

Yes

Injection with needle wash
10.0pL/min

Flush Port

5.0s

No

No

No

As pump/ No limit
Off

Binary Pump
G1312B
0.600 mL/min
Yes

0.00 bar
600.00 bar
100.000 mL/min?
Yes

Yes

50 10e-6/bar
115 10e-6/bar
9.00 min

1.00 min
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Timetable

Time Function Parameter

0.00 min | Change Flow Flow 0.6 mL/min

0.00 min | Change Solvent Composition | Solvent Composition A: 75.0 % B:25.0 %

0.50 min | Change Solvent Composition | Solvent Composition A: 75.0 % B:25.0 %

3.00 min | Change Solvent Composition | Solvent Composition A: 5.0 % B:95.0 %

7.00 min | Change Solvent Composition | Solvent Composition A: 5.0 % B:95.0 %

8.00 min | Change Solvent Composition | Solvent Composition A: 75.0 % B:25.0 %

9.00 min | Change Flow Flow 0.6 mL/min

9.00 min | Change Solvent Composition | Solvent Composition A: 75.0 % B:25.0 %

Solvent Composition

Channel | Solvent 1 | Name 1 Used | Percent
1A H>O H>0+0.1% Formic Acid | Yes | 75.0 %
2| B ACN ACN+0.1% Formic Acid | Yes | 25.0 %

Column Comp. Parameters:

Component Name Column Comp

Component Model GI316A

Left Temperature Control:

Temperature Control Mode Temperature Set

Temperature 35.00 °C

Enable Analys. Left Temp No

Right Temperature Control:

Right Temp Cont Mode Combined

Enable Analys. Right Temp No

Stoptime mode As pump/injector

Posttime mode Off

RN N | BR[| —

Metabolomic and Statistical Analysis Protocols

Each sample for metabolomics analysis was prepared as above and run in triplicate
according to the run parameters above. Resulting chromatograms were subjected to processing
by Agilent MassHunter Qualitative Analysis. First, a list of compounds was generated using the
Find By Molecular Feature tool. A peak height cutoff was set at 100 counts and results were
limited to the largest 5000 compounds. Results were exported to .cef files that were transferred
to Agilent Mass Profiler Professional (MPP). In MPP replicates were averaged and blanks were

subtracted. The resulting table of samples and chemical entities (mass (@ retention time) was
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exported via Microsoft Excel and opened in Primer 6 for statistical analysis (Clarke, K. R.;
Gorley, R. N. 2006. PRIMER v6: User Manual/Tutorial. Primer-E, Plymouth). Abundances were
square root normalized and factors such as culture conditions and bioactivities were added to
each sample identity. A Bray-Curtis similarity matrix was constructed from which cluster

(dendogram) and multidimensional scaling (MDS) plots could be created.

Scale-up Protocols

A scale-up protocol that mirrored the screening culture protocol was developed. The optimized
procedure was enacted for all scale-up level screening. Rice media was prepared in a Type 3T
Unicorn bag according to the following procedure: 300g of brown rice was mixed with 500mL
DI water and a heat sealer was used to seal the bag. Rice was autoclaved on a liquid cycle for 30
minutes at 121°C. Each hit organism chosen for scale-up was grown on SDA from either
glycerol stocks or isolation plates, and after a colony was established, was subsampled for
screening. 1cm cubes of fungal material and agar were inoculated in triplicate into 3 sterile 50
mL Falcon" tubes containing 50mL each: SDB (control), 100 pM sodium butyrate in SDB
(HDAC:H), and 100uM 5-aza-cytidine in SDB (DNMTi). Rice bags were cut open in a sterile
environment, the fungal/ liquid media mixture poured in, and resealed. Rice was agitated once a
week for a 21 day culture period. Extraction was completed by spritzing the culture with distilled
MeOH to dampen the spores, transferring the material to a large beaker, and extracting overnight
in a 1:3 MeOH: EtoAc mixture, followed by two 24-hour extractions in EtOAc. Extracts were

collected, filtered, and dried down for chemical analysis.
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Appendix C: Experimental and Supporting Data for Ch. 4

Fungal Strain Identification

MPLC Run Parameters and Chromatograms
HPLC Run Parameters and Chromatograms
Compound Data

Fungal Strain Identification

The fungal isolate KML12-14MG-B2a was sequenced using sanger sequencing of the 18S

ribosomal spacer region. The resulting sequences were blasted using NCBI nucleotide blast for

sequence similarity.

it Alignments o
: Max Total Que E
Description v Ident Accession
score score cover value
[ Uncultured eukaryote clone NYS001207 18S ribosomal RNA gene, partial sequence 619 619 88% 5e-174 97% JX395402.1
[ Penicillium janthinellum strain N13 18S ribosomal RNA gene. partial sequence 619 619 88% 5e-174 97% HQ600977.1
[J Penicillium charlesii strain N12 18S ribosomal RNA gene. partial sequence 619 619 88% 5e-174 97% HQ600976.1
[ Penicillium griseofulvum strain MI5 18S ribosomal RNA gene, partial sequence 619 619 88% 5e-174 97% HQ600965.1
o . .
Figure C1. NCBI nucleotide blast results for KML12-14MG-B2a forward primers.
i1 Alignments o
- Max Total Que E :
Description Y Ident Accession
score score cover value
[ Uncultured soil fungus clone CW2_F03 18S ribosomal RNA gene. partial sequence 243 243 45% 1e-60 95% EU235456.1
[ Penicillium sp. A11-E small subunit ribosomal RNA gene. partial sequence 237 237 45% 5e-59 94% KF768903.1
237 237 45% 5e-59 94% KF768884.1

[J Penicillium sp. 3cN-EC small subunit ribosomal RNA gene, partial sequence

Figure C2. NCBI nucleotide blast results for KML12-14MG-B2a reverse primers.
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MPLC Run Parameters and Chromatograms

Sample: EMLI-14MG-B2a_HDAC FEtDAc Ef 20 : Baker Lab MPLC-ELSD Wednesday 16 April 2014 08:24FPM
RediSep Column: Silica 120g Peak Tuobe Volume: Max. Evaporative Light Scattering (zreen)
SN: E0410TCATINF Lot: 2317325010X Non-Peak Tube Volume: AMax Peak Width: 4 min

Flow Rate: 85 ml'min Leading Type: Solid Thresheld: 0.05 v

Equilibration Volome: 2.0 CV Wavelength 1 (red): 254nm Spray Temperature: 30C

Imitial Waste: 0.0 CV Peak Width: 4 min Drift Temperature: GMC

Air Purge: 0.0 min Threshold: 0.20 AT

Solvent: Al hexane ‘Wavelength 2 (purple): 250nm

Solvent: A2 methanol
Solvent: Bl ethyl acetate
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Figure C3. NP MPLC chromatogram of KML12-14MG-B2a HDAC EtOAc partition. Control
and DNMT EtOAc partitions were run with the same parameters.

HPLC Run Parameters and Chromatograms

Normal phase HPLC separation was completed with a normal phase gradient of hexanes to ethyl
acetate over 35 minutes on a semi-preperative Phenominex® Luna Silica (2) column (Sum,

100A, 250 x 10mm) using UV and ELSD detection.
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Figure C4. NP HPLC ELSD trace of KML12-14MG-B2a_Control D. This fraction from MPLC

was most similar in elution time to fraction KML12-14MG-B2a HDAC F and was used for
comparison.
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Figure C6. NP HPLC ELSD trace of KML12-14MG-B2a DNMT _C. This fraction from MPLC
was most similar in elution time to fraction KML12-14MG-B2a HDAC F and was used for
comparison.

Compound Data

Citreohybriddione D (1): C2sH330s; HRESIMS m/z 443.2431 [M - OAc]" (C26H350¢ calculated,
443.2434), 503.2640 [M + H]" (C2sH390s calculated, 503.2645), 525.2465 [M + Na]*
(C2sH330sNa calculated, 525.2464); [0]*’b + 0.4 (¢ 0.1, MeOH); '"H NMR Data (500 MHz,
CDCL) & ppm 0.90 (s, 3 H), 0.97 (s, 3 H), 1.03 (m, 1 H), 1.17 (s, 3 H), 1.31 (s, 3 H), 1.40 (s, 3
H), 1.68 (m, 1 H), 1.70 (m, 3 H), 1.80 (m, 1 H), 1.83 (m, 1 H), 2.01 (m, 1 H), 2.12 (s, 3 H), 2.16
(s, 1 H), 2.21 (m, 1 H), 2.38 (m, 1 H), 2.83 (m, 1 H), 3.63 (s, 3 H), 4.68 (t, J=2.6 Hz, 1 H), 5.85
(s, 1 H), 10.14 (s, 1 H); *C NMR (200 MHz, CDCl3) § ppm 16.4 (CH3, C-20), 16.9 (CH,, C-6),
18.8 (CH3, C-21), 19.5 (CH3, C-22), 19.8 (CH3, C-18), 21.3 (CHs, C-25), 21.3 (CHs, C-27), 23.3
(CHz, C-2), 26.5 (CH3, C-24), 27.8 (CHa, C-1), 30.8 (CHa, C-7), 36.9 (C, C-4), 38.6 (C, C-8),
47.7 (CH, C-5), 52.0 (CHs, C-28), 52.2 (C, C-10), 53.5 (CH, C-9), 60.8 (C, C-13), 70.4 (C, C-
14), 72.1 (C, C-16), 76.8 (CH, C-3), 133.0 (C, C-12), 126.4 (CH, C-11), 167.3 (C, C-19), 170.6

(C, C-26), 204.4 (CH, C-23), 206.7 (C, C-17), 210.6 (C, C-15).
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Figure C7. "H NMR Spectrum (500 MHz, CDCl;) of citreohybriddione D.
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Figure C8. C'> NMR Spectrum (200 MHz, CDCl;) of citreohybriddione D.
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Figure C9. 'H-*C gHSQCAD NMR Spectrum (800 MHz, CDCls) of citreohybriddione D.
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Figure C10. 'H-"*C gHMBCAD NMR Spectrum (500 MHz, CDCl) of citreohybriddione D.
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Figure C11. 'H-'"H gCOSY NMR Spectrum (600 MHz, CDCL) of citreohybriddione D.
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Figure C12. '"H-'H NOESY NMR Spectrum (800 MHz, CDCl;) of citreohybriddione D.
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