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MATERIALS AND METHODS

Frog Skin Secretion Samples

Samples 14: four Mantella baroni(Mantellidae) from Vohiparar®anomafana National Park {RNP; GPS: 31 A13. 56 2 6 ;
E047A22.1786), sampled per protocol;

Samples 58: four Mantella betsiledrom Ampasimpohy Village forest, bordering Lokobe Reserve, NosyiBegites GPS: S12°
22.812Nj; E049U13.518Nj and MarteBawer@ndt.stBndildtedjwith B TAS&i.6. 2t TASQUFitMjs.stoldhh e s e
in the field), but rather were gently but firmly wiped with methaaokd Kimwipe&, moistened with water, and ped again with
methanollaced Kimwipe§&;

Sample 9:four captivebornM. betsileoMantellidae), sampled per protocol. Frogs were observed to feed and call in captivity the
same day that they were sampled.

Sample 10:seven captivdornDendrobates auratu@endrobatidae), sampled per protocol. Frogs were observed to feed in captivity
within one hour of sampling.

Sample 11:0ne captivebornEpipedobates tricolo(Dendrobatidae). Frog was stimulated with a TAS and then put into a 15 mL
polypropylene tube, herein it rubbd its secretions onto the tube as previously descfifiéé subject was moistened and stimulated
again, to collect additional secretion on the tube. Finally, the subject was rinsatkisitized water into the tube. The frog was
observed to feed in captivity within one day of sampling.

Sample 12:nine captive borM. betsileovere sampled individually as described for sample #11. NMR data were acquired on both
(a) individual sampleand (b) again after purifyingauromantellic acidrom the six combined samples.

Sample preparation.

Sample 11 was simply evaporated and reconstituted in organic solvent for analyses by MS. All other sd@ptstained
Kimwipes® that were filteregrior to chemical analysis. Cotton filters were lodged in Pasteur pipettes and rinsed with
dichloromethane (C¥Cl,, 2 x 1mL) followed by methanol (MeOH, 2 x 2mL) and finally ethanol (EtOH, 3 x 1 mL). After each rinse,
air was pushed through the cotton gsinpipette bulb. Kimwip&sthat had been used to wipe frogs were broken up in the collection

vials using the end of a clean Pasteur pipette for each sample. The methanolic secretion and three alcohol washésabf/thke orig
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were then filtered througthe rinsed cotton into vials. These vials were capped with T8fled screw caps and evaporated to
dryness. Sample 12 was filtered as above but did not contain Kinfdpes t he frogsoé secretions were ¢

to rub their secretiaon the inside of 15 mL polypropylene tubes (described above arpté@vious publication

SUPPORTING FIGURES AND TABLE
Figures StS11.Tauromantellic acidvas observed in boffA) positive ion node (MH' calculated496.2727 average observed,
496.272%error-0.40 ppm) an@B) negative ion mode (Mcalculated, 494.2582; average observed, 494.2577;-&r@dr ppm).The
abundance of the A+1, A+2, ¢é, A+abundance sircetee saamplaskvere dissobved y@ODt r e f
for NMR analyses prior to MS analysis, allowing H/D exchange to occur.
Tauromantellic acidletected in each poison frogmgale is shown in three panels
(A) Positive lon Mode; Upper: total ion currentiCl) spectra, Middle: electrospray ionization (ESI) spectra showingB00on/z
Lower: ESI spectra showing isotopic resolution.
(B) Negative lon Mode; UppeExtracted lonChromatograninterrogated with 494.2582 -#% ppm error), Middle: ESI spectra
showirg 106800m/z Lower: ESI spectra showing isotopic resolution.
Figure S12 Higher collision energy dissociationass spectrurof tauromantellic acid
Figure S13."H NMR spectrum of tauromantellic acid.
Figure S1415.COSYspectra of tauromantellic acid.
Figure S1617.HSQCspectra of tauromantellic acid.
Figure S1821.HMBC spectra of tauromantellic acid.
Figure S2223. NOESYspectra of tauromantellic acid.
Figure S24 Full HSQC spectrum of skin secretions of one individdahtella baronifrog.
Figure S2%-h PartialHSQC spectrgenerated fronskin secretionsf individual Mantella baronifrogs.
Table S1 Summary of thexact measured masof tauromantellic acid from different frog skin secretions
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Figure S1A.Positive ion mode shows abundant alkal@ddtrace peak ofauromantellic acidwild Mantella baroniindividual #1
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Figure S1B.There is a strong signal for tauromantellic acid in negative ion mode at a retentigR Tijaé 20.6L min. Wild
Mantella baroniindividual #1.
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Figure S2A. Positive ion mode shows abundant alkaloids and trace peakiaimantellic acidwild Mantella baroniindividual #2
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E:\Thermo pos\VCC-2_C18 03/06/2009 19:21:02
Mantella baroni #3, TAS, wild, 2003
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Figure S3A. Positive ion mode showsajoralkaloidpeals and trace peak tduromantellic acidAlkaloids identified from this vid
Mantella baroniindividual #3 are detailed elsehere’ andin Figure 2a
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E:\Thermo neg\VCC-2_neg 04/06/2009 18:39:12
Mantella baroni #3, TAS, wild, 2003
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Figure S3B. There is a strong signal for tauromahtecid in negative ion mode RIT 21.04min. Wild Mantella baroniindividual
#3.
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Figure S4A. An extracted ion chromatogram (496.2727 with tolerance of 5ppm; upper panel) taueatsantellic acid ipostive

ion mode aRT 20.96min. Wild Mantella baoni individual #4.
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Figure S5A. Positive ion mode shows abundant alkalpmstamination (likefPEG), and @race peak ofauromantellicacidat
20.87 min Wild Mantella betsileandividual #1.
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Figure S5B. There is a strong signal for tauromantellic acid in negative ion md®i€ 20.90 min. Wild Mantella betsileandividual

#1.
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Figure S6A. An extracted ion chromatogram (496.2727 with tolerance of 5ppm; upper panel) taueatsantellic acid ipostive
ion mode aRT 20.97min. Wild Mantella betsileandividual #2.
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Figure S6B. There is a strong signal for tauromantellic acid in negativenode aRT 2097 min. Wild Mantella betsileandividual
#2.
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Figure S7A. Positive ion mode showatkaloidpeals and trace peak tduromantellic acidA 221 Da alkaloid of formula C15H28N
coelutes withtauromantellic acidwild Mantella betsileondividual #7.
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Figure S7B. There is a strong signal for tauromantellic acid in negative ion md&i€ 20.83 min. Wild Mantella betsileandividual
#7.
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E:\Thermo pos\VCC-19_C18 03/06/2009 23:04:08
Mantella betsileo #8, wipe, wild, 2008

RT: 0.00
1005

907
80|
707
60|
50|
407
30
207
10

o

-29.99

NL:
1.35E9
TIC MS
VCC-
19_C18

0

B s e B e e e e ) e s O Bt s s o
2 4 6 8 10 12 14 16 18 20 22 24 26 28

Time (min)

VCC-19_C18 #2404 RT: 20.64 AV: 1 NL: 5.82E6
T: FTMS + p ESI Full ms [100.00-800.00]

100
90—
80—
70—
60—
50—
40—
30
20—
10—

497.2780

514.3045 5769515

3 m‘ 600.2179 745.9169

222.1125 479.2675
114.0910 07.1501 ‘ 279.1592
.

0]

J‘l‘ 1 ‘ : Hi‘\ ‘ ‘L\“ Ll “ I ‘l %886298 419.3152 “‘h i L ‘m‘“‘u I iy

Al " "
B e e L A |

100 150 200 250 300 350 400 450 500 550 600 650 700 750 800

m/z

VCC-19_C18 #2404 RT: 20.64 AV: 1 NL: 5.82E6
T: FTMS + p ESI Full ms [100.00-800.00]

100
90—
80—
70—
60—
50—
40—
30
20—
10—

0

497.2780

496.2725
498.2833

499.2894

500.2962
496.7755 || 497.7814 || 498.7877 )\ 501.3000
T

T I T T I I
495 496 497 498 499 500 501 502 503
m/z

Figure S8A. Positive ion mode shows abundant alkaloids and trace peaurofmantellic acidwild Mantellabetsileoindividual #8.
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Figure S8B. There is a strong signal for tauromantellic acid in negative ion md&i€ 20.00 min. Wild Mantella betsileandividual
#8.
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Figure SOA. As expected,lkaloids were not detected by positive ion mode of sample conggsecretions from four captiaorn
Mantella betsileo
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Figure S9B. A sample of secretions combined from four capbeen Mantella betsileaeveal astrong signal for tauromantellic acid
in negative ion mode &T 2062 min. The injection volume wasé same for each sample, thus the concentration was likely much
higher in this particular sample, resulting in what appeared here to be an overloaded column.
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Figure S10A. As expected,llkaloids were not detected by positive ion mode of sample contaeurgtions from seven captibern
Dendrobates auratus
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Figure S10B. A secretion sample combined from seven capghioe Dendrobates auratugas run on an Orbitrap MS to reveal a
strong signal for tauromantellic acid in negative ion mod€Ta21.42 min. This run was repeated twice with identical results.
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Figure S11A. Positiveion mode revealethuromantellic acidh secretion from a singlépipedobates tricolondividual. Thetop
panel is an extracted ion chromatogram of the exact calculated magsppithh window toleranceéhe middle panel is an ESI scan
from 100800m/zand the lower panel shows iepic resolution of the positive iofthis sample was not run in negative ion mode.
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Figure S12.Fragmentation afauromantellic acidvas achievedypdissociation using HCD (higher collision energy dissociation) and
detection of the fragment ions in the Orbitrap. High mass accuracy of the fragment ions confirrtiedistnacture of the side chain
agrees with the structure elucidated using 2D NMR.dat
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Figure S13.*H NMR spectrum of tauromantellic acid (600 MHz, £ID).
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