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1. Materials and Methods

1.1. Analytical Instrumentation

NMR spectra were recorded on Varian INOVA 600 (600 MHz for 'H, 151 MHz for *C), INOVA 500 (500 MHz for 'H, 125 MHz for '°C),
or INOVA 400 (400 MHz for 'H, 100 MHz for * C) spectrometers. NMR spectra were processed using Varian VNMR, MestreLabs MestReC
and Mnova software packages.

Low-resolution HPLC-MS and HPLC-MS/MS was performed using an Agilent 1100 Series HPLC system equipped with a diode array
detector and connected to a Quattro II mass spectrometer (Micromass/Waters). High resolution MS/MS was performed using an LTQ
Orbitrap Velos Hybrid FT mass spectrometer (Thermo Scientific, Cornell University Life Sciences Core Laboratories Center). High resolu-
tion HPLC-MS was performed using a Waters nanoACQUITY UPLC System equipped with a Waters Acquity UPLC HSS C-18 column (2.1
x 100 mm, 1.8 pm particle diameter) connected to a Xevo G2 QTof Mass Spectrometer. MassLynx software was used for MS data acquisition
and processing.

Flash column chromatography was performed using a Teledyne ISCO CombiFlash system. HPLC fractionation was performed using the
Agilent 1100 Series HPLC system equipped with an Agilent Eclipse XDB-C18 column (9.4 x 250 mm, S pm particle diameter) coupled to a
Teledyne ISCO Foxy 200 fraction collector.

1.2. C. elegans Strains and General Culture Methods

C. elegans variety Bristol, strain N2 (wild type), acox-1(0k2257), dhs-28(hj8), maoc-1(hj13), maoc-1(0k264S), daf-22(m130), daf-22(0k693),
FS8F9.7(tm4033), C48B4.1(0k2619), FS9F4.1(0k2119), and FO8A8.3(¥m5192) were maintained at 20 °C on NGM agar plates, made with
Bacto agar (BD Biosciences) and seeded with E. coli OP50 grown overnight.

1.3. Preparation of Metabolite Extracts

Wild-type (N2, Bristol) or acox-1(0k2257), maoc-1(hj13), dhs-28(hj8), and daf-22(0k693) mutant worms from four 10 cm NGM plates were
washed using M9-medium into a 100 mL S-medium pre-culture where they were grown for four days at 22°C on a rotary shaker at 220 rpm.
Concentrated E. coli OP50 derived from 1 L of bacterial culture was added as food at days 1 and 3. Subsequently, each pre-culture was divided
equally into four 500 mL Erlenmeyer flasks containing 100 mL of S-medium on day 4. Two of these cultures, labeled non-starved (NS) were
grown for 5 days at 22°C on a rotary shaker and fed with concentrated OP50 derived from 500 mL of bacterial culture every day from day 1 to
day 4. The remaining two cultures of each set, labeled starved (S) were fed once with concentrated OPS50 derived from 500 mL of bacterial
culture on day 1 and grown for an additional 9 days at 22°C on a rotary shaker without food. Subsequently, the cultures were harvested on day
5 for NS and day 10 for S, centrifuged, and the resultant supernatant media and worm pellets were frozen over dry ice-acetone slush and
lyophilized separately. The lyophilized materials from the supernatant were extracted with 150 mL of 95% ethanol at room temperature for 16
h. The worm pellets were crushed with ~2 g of granular NaCl using a mortar pestle and extracted with 100 mL of 100% ethanol at room tem-
perature for 16 h. The resulting suspensions were filtered and the filtrate evaporated in vacuum at room temperature, producing media meta-
bolite (the worm “excretome”) extracts and worm pellet metabolite extracts.

1.4. Ascaroside Feeding Experiment with daf-22(m130)

Ascaroside feeding experiments were performed with the daf-22(m130) mutant, which is less sensitive to growth defects due to added ascaro-
sides than the daf-22(0k693) mutant (Schroeder, unpublished results). HPLC-MS analysis of daf-22(m130) showed similar ascaroside pro-
files as daf-22(0k693), notably a total lack of short chain ascarosides with chain length less than 12 carbons. Non-starved cultures of daf-22
(m130) were grown as described before with the addition of 5 uM ascr#3 or a 1:1 mixture of 2.5 yM of each of ascr#10 and oscr#10 per cul-
ture on day 1 after pre-culture splitting.

1.5. Sample Preparation

Media or worm pellet metabolite extracts were resuspended in ~15 mL methanol, centrifuged and the supernatant collected. The supernatant

were then concentrated in vacuum at room temperature and resuspended in 1 mL methanol, centrifuged, and 30 PL of this extract was direct-
ly injected for LC-MS/MS analysis.

1.6. Mass Spectrometric Analysis

HPLC-MS/MS profiling was performed using the Agilent 1100 Series HPLC system equipped with an Agilent Eclipse XDB-C18 column (9.4
x 250 mm, 5 pm particle diameter) connected to the Quattro II mass spectrometer using a 10:1 split. A 0.1% acetic acid - acetonitrile solvent
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gradient was used at a flow rate of 3.6 ml/min, starting with an acetonitrile content of 5% for S min which was increased to 100% over a period
of 40 min. Metabolite extracts were analyzed by HPLC-ESI-MS in negative and positive ion modes using a capillary voltage of 3.5 kV and a
cone voltage of -40 V and +20 V respectively. HPLC-MS/MS screening for precursor ions of m/z = 73.0 (negative mode) and neutral loss of
130.0 (positive mode) was performed using argon as collision gas at 2.1 mtorr and 30 eV. Ascaroside fragmentation was further analyzed by
high-resolution MS/MS using the LTQ Orbitrap. To confirm elemental composition of new compounds, mutant metabolome samples and
fractions were additionally analyzed by high-resolution HPLC-MS using the Xevo G2 QTof.

1.7.1dentification and Quantification of Ascarosides

For the identification of ascarosides detected in wild type and mutants (ascr, oscr, bhas, bhos, icas, icos, ibha, ibho and glas; see Table S1-11),
HPLC-retention times were plotted versus m/z (or chain length). Components belonging to a homologous series exhibited almost linear
elution profiles (Figure S2), indicating that components within a series share the same relative stereochemistry. The structure and stereo-
chemistry of the various series were then identified based on (1) isolation of representative examples and NMR analysis (for example see
Figure S3, 54, $9, S12), (2) comparison of representative examples with synthetic standards, (3) molecular formula as established from high-
resolution MS, (4) characteristic MS/MS fragmentation (see Figure S1), and (5) HPLC-retention times that matched retention time values
extrapolated from those of the synthetic samples. The (E)-configuration of a,p-unsaturated ascarosides was established by comparison with
ascr#3, (Z)-configured ascr#3, and ascr#7, and is also suggested by the stereoselectivity of acyl-CoA-oxidase (ACOX) activity. The (3R)-
stereochemistry of B-hydroxyascarosides (bhas and bhos series) was deduced from comparison with synthetic standards of bhas#10, bhas#22,
and bhos#26 as representative examples, and is also suggested from the sequence homology of MAOC-1 and DHS-28 with (R)-selective
MFE-2 (Figure S6).

Quantification of ascarosides was performed by integration of LC-MS signals from the corresponding ion-traces. Ascaroside concentrations
were calculated using response factors determined for synthetic standards of ascr#1, #3, #5, #7, #9, #10, oscr#9, #10, bhas#22, bhos#26, icas#3,
#9, icos#10, and glas#10. For most compounds, mass spectrometer response was roughly linear (less than 10% error) for amounts of 1 pmol
to 2 nmol per injection. Response factors for ascarosides that were not synthesized were extrapolated based on data observed for the available
standards. Generally, we observed strong differences between the response factors of short-chained members of each series (side-chains less
than C7), whereas differences between response factors of longer-chained homologs were small. Since not all short-chained members of all
series were synthesized, the systematic errors of the absolute amounts reported for some short-chain ascarosides could be larger than for
longer-chained compounds.

In order to roughly account for culture duration and worm biomass, we report ascaroside content of the excretome and worm pellet samples
in fmol ascarosides produced per hour of culture time per mg of worm pellet dry weight. All quantitative data reported in the Figures were
derived from at least two independent biological repeats.

1.8. Spot Attraction Assays

Attraction assays with hbas#3 were done as previously described.” For the attraction assays, we harvested 50-60 hermaphrodite worms daily
at the early fourth larval stage (L4) and stored them at 20 °C overnight to be used as young adults the following day. hbas#3 was dissolved in
water containing 10% ethanol. Aliquots were stored at -20 °C in 20 pL tubes. 10% ethanol in water was used as control.

1.9. Quadrant Assays for Measuring Chemotaxis

Chemotaxis to hbas#3 was assessed on 10 cm four-quadrant petri plates.* Each quadrant was separated from adjacent ones by plastic spacers.
Pairs of opposite quadrants were filled with nematode growth medium (NGM) agar containing different concentrations of hbas#3. Animals
were washed gently in a S-basal buffer and placed in the center of a four-quadrant plate with ascarosides in alternating quadrants, and scored
after 15 and 30 min. A chemotaxis index was calculated as (the number of animals on ascaroside quadrants minus the number of animals on
buffer quadrants)/(total number of animals).

1.10. Statistical Analyses

We used unpaired student’s t-tests with Welch’s correction for comparing ascaroside profiles between wild-type and mutant metabolomes
and for comparing attraction of hermaphrodites on hbas#3 (*P<0.05, **P< 0.001, ***P<0.0001). For comparing the chemotaxis indices of the
different concentrations of hbas#3, we used one-factor ANOVA followed by Dunnett’s post-test (*P<0.05, **P< 0.01).
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Figure S1. A-D. MS/MS product ion spectra of ascaroside standards. A. ascr#S shows m/z 147 [CsH1:0x4] for ascarylose and m/z 73 for the
Cs-sidechain and/or the ascarylose derived C3O:H;s fragment of identical molecular composition. B and C. ascr#9 and oscr#9 show m/z 99
[CsH-O:] for the Cs-sidechain, m/z 147 [CsHuOs], and m/z 73 for the ascarylose derived C3O.Hs fragment. D. ascr#7 shows m/z 125
[C7Hs0-] for the Cr-sidechain, m/z 111 [CsH-O2] and m/z 73 for the ascarylose derived C;0,H; fragment.
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Figure S1. E-H. MS/MS product ion spectra of ascaroside standards. E. ascr#1 shows m/z 127 [C;H110,] for the Cs-sidechain and m/z 73
for the ascarylose derived C3O,Hs fragment. F. ascr#3 shows m/z 111 [CsH70.] and m/z 73 for the ascarylose derived C;0.Hs fragment. G
and H. ascr#10 and oscr#10 show m/z 173 [CoHi1503] and 155 [CoH130:] for the Co-sidechain and m,/z 73 for the ascarylose derived C30,H;s
fragment.
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Figure S1. I-L. MS/MS product ion spectra of ascaroside standards. I and J. p-hydroxy ascarosides such as bhas#22 (Cis-sidechain) and
bhos#26 (Cis-sidechain) show side chain specific fragment ions at m/z 185 [C11H2102] and m/z 213 [C13HasO:], respectively, which origi-
nate from loss of ascarylose and acetic acid. Furthermore, bhas#22 and bhos#26 show an intensive product ion at m/z 59 [C,H;0-] for ace-
tate, as well as the diagnostic ion at m/z 73 for the ascarylose derived C30:H; fragment. K and L. Indole ascarosides such as icas#9 and icas#1
show side chain specific fragment ions for the corresponding ascarosides at m/z 247 [C1:H190s] and m/z 275 [ C13H23Os), respectively, which
originate from loss of the indole carbonyl unit [CsHsNO]. Furthermore, icas#9 and icas#1 show m/z 160 [CsHsNO:] for indole carboxylate
ions. Ascaroside product ions of indole ascarosides show additional fragment ions corresponding to the fragmentation pattern of non-indole
ascarosides, such as the diagnostic fragment ion at m/z 73 for the ascarylose derived C;O:H; fragment.
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Figure S1. M-P. MS/MS product ion spectra of ascaroside standards. M. icas#3 shows m/z 301 [C1sH250s] from loss of indole carbonyl unit
[CsHsNO], along with m/z 160 [CsHsNO:] for indole carboxylate ions. N. mbas#3 shows m/z 301 [C1sH2sOs] and m/z 283 [CisHa30s],
which originate from loss of tigloyl [ CsHsOJand tiglate[ CsHsO:] units, respectively. Furthermore, mbas#3 shows m/z 99 [ CsH-O.] for tiglate
ions. The diagnostic fragment ion at m/z 73 for the ascarylose derived C;O:H;s fragment is of low intensity. O. hbas#3 shows m/z 301
[CisH2sOs] which originates from loss of a hydroxybenzoyl unit [C;H4O]. Furthermore, hbas#3 shows m/z 137 [C;HsO;] and m/z 93
[CsHsO] for hydroxybenzoate and phenolate ions. The ascaroside diagnostic fragment ion at m/z 73 for the ascarylose derived C;O.H; frag-
ment is of low intensity. P. PABA linked ascr#8 shows characteristic fragment ions at m/z 136 [C-HsNO:] and m/z 92 [CsHsN] for PABA
and anilid ions, respectively, along with the diagnostic fragment ion at m/z 73 for the ascarylose derived C;0,H; fragment.
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Figure $2. HPLC elution profiles of ascarosides identified in wild-type and mutant excretome extracts of C. elegans (A indicates components with (E)-configured a,B-unsaturated sidechains).
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Figure S3. Sections of dgfCOSY spectra (600 MHz, methanol-d,) of mbas#3-enriched fraction from wild-type C .elegans media extracts (A)
and synthetic mbas#3 (B) showing characteristic signals for methyl groups of the ascarylose ring and the side chain (blue), the allylic methyl
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the quadrant chemotaxis assay.
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Figure S6. Alignment of human MFE-2 isoform 2 (NP 000405.1) with C. elegans’ MAOC-1 (NP_495494.1 (red)) and DHS-28

(NP_509146.1; oxidoreductase domain (green), SCP-2 sterol carrier protein domain (

)) was performed using ClustalW. Amino acids

constituting the catalytic sites are marked with green and red boxes and the peroxisomal targeting signal in black. Identical amino acids are

marked in grey and similar amino acids are marked in light grey.
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Figure $7. Alignment of C. elegans’ ACOX-1 isoform a.1 with other peroxisomal acyl-CoA oxidases was performed using ClustalW. Identical

amino acids are marked in grey, similar amino acids are marked in light grey, and the peroxisomal targeting signal is marked in black.
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Figure S8. Profiles of (w)-oxygenated ascaroside in wild-type (N2) and B-oxidation mutants (acox-1, maoc-1, dhs-28, daf-22) showing satu-

rated (blue), a,f-unsaturated (red), and p-hydroxylated (green) ascarosides (For (w-1)-oxygenated ascarosides see Figure 4c).
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Figure §9. dgfCOSY spectrum (600 MHz, methanol-d.) of oscr#9—enriched fraction from acox-1(0k2257) media extracts.
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Figure S10. Relative abundance of ascarosides ascr#3 and ascr#9 and their corresponding indole ascarosides icas#3 and icas#9 in wild-type

excretome extracts indicates that indole attachment is highly dependent on side chain length.
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Figure S11. LC-MS/MS chromatograms (precursor ions of m/z = 73) of acox-1(0k2257) worm body extracts showing glucosyl esters
glas#10, glas#18, and glas#22 and the corresponding non-glycosylated ascarosides ascr#10, ascr#18, and ascr#22.
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Figure S12. Sections of dqfCOSY spectra (600 MHz, methanol-ds) of glas#10—enriched fraction from acox-1(0k2257) worm pellet extracts
(A) and synthetic glas#10 (B), showing characteristic signals for methyl groups of the ascarylose ring and the side chain (blue), the anomeric

hydrogen of the glucose unit (red), the glucose spin system (green), and the ascarylose spin system (black).

S1¢



;

(0]
ek A~
60 (CH,)s  OH

501 0
HO asc#5 (n=1)
401 On Oscr#9 (n=3)

g1 B excretome
6- W worm body

Concentration [pmol/mg]

nd
ascr#5 oscr#9

Figure S13. Differential excretion of (w)-oxygenated ascarosides by wild type C. elegans (For (w-1)-oxygenated ascarosides see Figure 6a).
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Figure S16. Alignment of Yersinia pseudotuberculosis CDP-3, 6-dideoxy-D-glycero-D-glycero-4-hexulose-S-epimerase or ascE (AAA88702.1)
with C. elegans homolog C14F11.6 (CCD64543.1) was performed using ClustalW. Identical amino acids are marked in grey and similar

amino acids are marked in light grey.
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3. Supporting Tables

Table S1. HPLC-ESI-MS data of (w-1)-oxygenated ascarosides (ascr).

‘”'E\/COZH o1 _~_CO,H oL /B\/COzH
o o (© H2)n Q (CH2)m o
0] ascr#ll (0] ascr 0] ascr
HO HO (n = 0-16) HO (m = 2-16)
OH OH OH

Side chainlength | SMID? Molecular Molecular weight | m/z [M-H] m/z [M-H] Retention time
(n, m) formula [amu] calculated observed [min] £SD
Cy ascr#11* C1o0H180s 234.1103 233.1025 233.1031 10.21 £0.03
Cs,n=0 ascr#9** C1:H2006 248.1260 247.1182 247.1189 11.69 +0.01
Ce,n=1 ascr#l2 C12H»O0¢ 262.1416 261.1338 261.1343 13.09 £0.02
ACs;,m=2 ascr#7** C13H» 06 274.1416 273.1339 273.1337 13.96 +0.07
Cyn=2 ascr#1* C13H2406 276.1573 275.1495 275.1497 14.52 £0.04
ACgm=3 ascr#13 C14H2406 288.1573 287.1495 287.1481 15.61 +£0.18
Cg,n=3 ascr#14 C14H2606 290.1729 289.1651 289.1647 15.96 £0.03
ACoyym=4 ascr#3* C15H2606 302.1729 301.1651 301.1652 16.90 +£0.02
Con=4 ascr#10* C15H2:06 304.1886 303.1808 303.1800 17.44 £0.02
ACio,m=35§ ascr#15 C16H2:06 316.1886 315.1808 315.1817 18.34 £0.02
Ciyn=35 ascr#16 Ci16H30Os 318.2042 317.1964 317.1959 18.98 £0.05
ACi,m=6 ascr#17 C17H30s 330.2042 329.1964 329.1957 19.75 £0.02
Ci,n=6 ascr#18 C17H»0s 332.2199 331.2121 331.2130 20.43 £0.02
ACp,m=7 ascr#19’ C1sH»Os 344.2199 343.2121 343.2120 21.36 £0.03
Ciy,n=7 ascr#20 C1sH34Os 346.2355 345.2277 345.2278 21.97 £0.03
ACi;3;m=8 ascr#2.1’ C19H340s6 358.2355 357.2277 357.2273 22.83 £0.02
Ci3n=8 ascr#22 C19H360s 360.2512 359.2434 359.2437 23.58 £0.02
ACuy,m=9 ascr#237 Ca0H160s 372.2512 371.2434 371.2444 24.46 £0.01
Ciy,n=9 ascr#24 C20H1Os 374.2668 373.2590 373.2596 25.29 +0.03
ACi5, m=10 ascr#25’ C21H31:Os 386.2668 385.2590 385.2598 26.15 +0.02
Ci5,n=10 ascr#26 C21H4006 388.2825 387.2747 387.2743 27.09 £0.02
ACis,m=11 ascr#27 C22H4006 400.2825 399.2747 399.2734 27.89 £0.03
Ciyn=11 ascr#28 C22Ha 06 402.2981 401.2903 401.2901 28.97 £0.04
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ACi7,m=12 ascr#29 C23H4:06 414.2981 413.2903 413.2891 29.80 +£0.03
Ci7,n=12 ascr#30 C23H4O6 416.3138 415.3060 415.3067 30.96 £0.03
ACig,m =13 ascr#31 C24H440O6 428.3138 427.3060 427.3075 31.78 £0.03
Ci,n=13 ascr#32 C24H4606 430.3294 429.3216 429.3221 33.02 £0.02
ACiy,m=14 ascr#33 C25H4606 442.3294 441.3216 441.3215 33.74 £0.03
Ci,n=14 ascr#34 C2sH4s06 444.3451 443.3373 443.3374 35.12 £0.08
ACy,m=15 ascr#35 Ca6H4306 456.3451 455.3373 455.3371 35.59 +£0.06
Ci,n=15 ascr#36 Ca6Hs0Os 458.3607 457.3529 457.3501 37.14 £0.07
ACy,m=16 ascr#37 Cy7Hs0Os 470.3607 469.3529 469.3519 37.71£0.13
Cu,n=16 ascr#38 Cy7Hs:06 472.3764 471.3686 471.3697 39.15 £0.06

* confirmed using synthetic standards

$ SMID: Small Molecule IDentifier for small molecules identified from C. elegans and other nematodes. The SMID database (www.smid-
db.org) is an electronic resource maintained by Frank C. Schroeder and Lukas Mueller at the Boyce Thompson Institute in collaboration with
Wormbase (www.wormbase.org). The purpose of this database is to introduce searchable, gene-style identifiers, "SMIDs", for all small mole-

cules newly identified from C. elegans and other nematodes.
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Table $2. HPLC-ESI-MS data of (w)-oxygenated ascarosides (oscr).

o
o~ -COH O/O)\/(CHZ),]\/\COZH O/(D\/(CHZ)m/\COZH
o ascr#5 o oscr oscr
HO HO (n=0-16) HO (m =2-16)
OH OH OH
Side chainlength | SMID? Molecular Molecular weight | m/z [M-H] m/z [M-H]" Retention time
(n, m) formula [amu] calculated observed [min] +£SD
Cs ascr#5*® CoH1s0s 220.0947 219.0869 219.0871 6.53 £0.07
Cs,n=0 oscr#9* C1:H2006 248.1260 247.1182 247.1192 11.88 £0.02
Cen=1 oscr#l2 C12H2:06 262.1416 261.1338 261.1345 13.40 £0.02
AC;,m=2 oscr#7 C13H»Os 274.1416 273.1339 273.1350 14.67 £0.02
Cyn=2 oscr#l C13H14056 276.1573 275.1495 275.1503 14.95 £0.03
Cgyn=3 oscr#14 C14H260s6 290.1729 289.1651 289.1672 16.45 +0.02
ACoy,n=4 oscr#3 C1sH260s 302.1729 301.1651 301.1636 17.58 £0.03
Co,n=4 oscr#10* C1sH20s 304.1886 303.1808 303.1814 18.00 £0.02
ACip,m=3S§ oscr#1§ C16H280s 316.1886 315.1808 315.1816 18.91 +0.06
Ciyn=35 oscr#16 Ci16H30s 318.2042 317.1964 317.1967 19.48 £0.03
ACi,m=6 oscr#17 C17H3006 330.2042 329.1964 329.1956 20.39 £0.01
Ciy,n=6 oscr#18 Ci7H»O¢ 332.2199 331.2121 331.2124 20.98 £0.08
ACp,m=7 oscr#19 C1sH»Os 344.2199 343.2121 343.2125 21.86 £0.06
Ciyn=7 oscr#20 C1sH1406 346.2355 345.2277 345.2302 22.54 £0.03
ACi;,m=38 oscr#21 C1oH106 358.2355 357.2277 357.2271 23.41 £0.02
Ci;n=38 oscr#22 C1oH1s06 360.2512 359.2434 359.2452 24.19 £0.02
ACuym=9 oscr#23 C20H1s06 372.2512 371.2434 371.2436 25.04 £0.03
Cisy,n=9 oscr#24 C20H1:06 374.2668 373.2590 373.2589 25.91 £0.02
ACi5,m=10 oscr#2§ C21H31:06 386.2668 385.2590 385.2567 26.74 £0.01
Cis,n=10 oscr#26 C21H40Os 388.2825 387.2747 387.2739 27.73 £0.02
ACis,m=11 oscr#27 C22H40Os 400.2825 399.2747 399.2728 28.54 £0.03
Cin=11 oscr#28 Ca:H406 402.2981 401.2903 401.2905 29.67 £0.02
ACi;,m=12 oscr#29 Ca3H4:06 414.2981 413.2903 413.2900 30.42 £0.02
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Ci7,n=12 oscr#30 C23H4O6 416.3138 415.3060 415.3080 31.68 £0.04
ACis,m=13 oscr#31 C24H44O6 428.3138 427.3060 427.3053 32.44 +£0.02
Ci,n=13 oscr#32 C24H4606 430.3294 429.3216 429.3207 33.78 £0.02
ACiy,m=14 oscr#33 C25H4606 442.3294 441.3216 441.3218 34.44 +£0.0S
Ci,n=14 oscr#34 C2sH4s06 444.3451 443.3373 443.3372 35.86 £0.05
ACy,m=15 oscr#35 Ca6H4306 456.3451 455.3373 455.3384 36.23 £0.05
Ca,n=15 oscr#36 C26Hs006 458.3607 457.3529 457.3545 37.96 £0.05
ACy,m=16 oscr#37 C27Hs0O6 470.3607 469.3529 469.3504 38.08 £0.19
Cu,n=16 oscr#38 C27Hs5:06 472.3764 471.3686 471.3679 40.19 £0.13

* confirmed using synthetic standards

$# SMID: Small Molecule IDentifier for small molecules identified from C. elegans and other nematodes. The SMID database (www.smid-

db.org) is an electronic resource maintained by Frank C. Schroeder and Lukas Mueller at the Boyce Thompson Institute in collaboration with

Wormbase (www.wormbase.org). The purpose of this database is to introduce searchable, gene-style identifiers, "SMIDs", for all small mole-

cules newly identified from C. elegans and other nematodes.
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Table $3. HPLC-ESI-MS data of (w-1)-oygenated B-hydroxyascarosides (bhas).

® 1E o
O/_\(CHz)n)B _-CO,H
O bhas
HO (n = 4-16)
OH

Side chainlength | SMID? Molecular Molecular weight | m/z [M-H] m/z [M-H]" Retention time
(n) formula [amu] calculated observed [min] £SD
Co,n=4 bhas#10* C1sH2:07 320.1835 319.1757 319.1764 13.98 £0.03
Ciyn=35 bhas#16 Ci1sH3007 334.1992 333.1913 333.1909 15.55 £0.03
Ci,n=6 bhas#18 Ci7yH»0- 348.2148 347.2070 347.2058 16.72 +0.02
Ciyn=7 bhas#20 CisH3O7 362.2305 361.2226 361.2235 18.02 £0.02
Ci;,n=8 bhas#22* C1Hz505 376.2461 3752383 3752371 19.39 £0.02
Cuyn=9 bhas#24” C20H3:07 390.2618 389.2539 389.2537 20.74 £0.03
Ci5,n=10 bhas#26’ C21H40O7 404.2774 403.2696 403.2693 22.19 £0.03
Cisn=11 bhas#28’ CnHuO- 418.2931 417.2852 417.2852 23.66 £0.03
Ciz,n=12 bhas#30’ C2Hu O 432.3087 431.3009 431.3009 25.32 £0.02
Ci,,n=13 bhas#32 C24Hus07 446.3244 445.3165 445.3164 27.07 £0.03
Ciy,n=14 bhas#34 C2sH:O7 460.3400 459.3322 459.3316 28.97 £0.02
Cyp,n=15 bhas#36 C2Hs5007 474.3557 473.3478 473.3471 30.97 £0.03
Cu,n=16 bhas#38 CxHsO- 488.3713 487.3635 487.3629 33.12 +£0.06

* confirmed using synthetic standards

$ SMID: Small Molecule IDentifier for small molecules identified from C. elegans and other nematodes. The SMID database (www.smid-

db.org) is an electronic resource maintained by Frank C. Schroeder and Lukas Mueller at the Boyce Thompson Institute in collaboration with

Wormbase (www.wormbase.org). The purpose of this database is to introduce searchable, gene-style identifiers, "SMIDs", for all small mole-

cules newly identified from C. elegans and other nematodes.
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Table S4. HPLC-ESI-MS data of («w)-oygenated p-hydroxyascarosides (bhos).

2 (CHp)n B
O/\/( 2)n\|/’\

CO,H
) bhos OH
HO (n = 4-16)
OH

Side chainlength | SMID? Molecular Molecular weight | m/z [M-H] m/z [M-H]" Retention time
(n) formula [amu] calculated observed [min] £SD
Con=4 bhos#10 C1sH205 320.1835 319.1757 319.1781 14.44 £0.01
Ciyn=35 bhos#16 CisH300- 334.1992 333.1913 333.1902 15.82 £0.01
Ci,n=6 bhos#18 Ci7H» 0O 348.2148 347.2070 347.2054 17.17 £0.02
Ciyn=7 bhos#20 CisH3405 362.2305 361.2226 361.2224 18.51 £0.01
Ci;,n=8 bhos#22 C1sH360- 376.2461 375.2383 375.2370 19.86 +£0.02
Ciyn=9 bhos#24 Ca0H1s05 390.2618 389.2539 389.2537 21.23 £0.03
Ci5;n=10 bhos#26* C21H40O5 404.2774 403.2696 403.2691 22.70 £0.01
Ciyn=11 bhos#28 CHa O 418.2931 417.2852 417.2849 24.28 +£0.06
Ci,n=12 bhos#30 C13Ha: O 432.3087 431.3009 431.3005 25.95 £0.07
Ci,n=13 bhos#32 C24Hus0O5 446.3244 445.3165 445.3164 27.73 £0.02
Cu,n=14 bhos#34 C1sH4s05 460.3400 459.3322 459.3318 29.68 £0.03
Ca,n=15 bhos#36 Ca6H3s007 474.3557 473.3478 473.3473 31.76 £0.03
Ca,n=16 bhos#38 CyH O 488.3713 487.3635 487.3640 33.96 £0.08

* confirmed using synthetic standards

$ SMID: Small Molecule IDentifier for small molecules identified from C. elegans and other nematodes. The SMID database (www.smid-

db.org) is an electronic resource maintained by Frank C. Schroeder and Lukas Mueller at the Boyce Thompson Institute in collaboration with

Wormbase (www.wormbase.org). The purpose of this database is to introduce searchable, gene-style identifiers, "SMIDs", for all small mole-

cules newly identified from C. elegans and other nematodes.
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Table $5. HPLC-ESI-MS data of (w-1)-oxygenated indole ascarosides (icas).

m-lg B
(e O N CHp 0N
1) o) icas ﬁz icas
0 (n =0-8) (m =2-8)
\ o
N
Side chain | SMID* Molecular Molecular m/z [M-H]" m/z [M-H] Retention time | WT acox-1 maoc-1 dhs-28 daf-22
length (n, m) formula weight [amu] calculated observed [min] +SD (N2) (0k2557) (hj13) (hj8) (0k693)
Cs,n=0 icas#9*’ CaH2sNO7 391.1631 390.1553 390.1555 20.18 £0.02 + +
Ce,n = icas#12 CaHyNO, 405.1788 404.1709 404.1703 21.02 £0.04 + +
AC;,m=2 icas#7* Ca2HyNO, 417.1788 416.1709 416.1719 21.74 £0.03 + -
Cyn=2 icas#1** Ca2HNO; 419.1944 418.1866 418.1864 22.06 £0.03 + +
Ceg,n=3 icas#14 CasHuNO, 433.2101 432.2022 432.2013 23.20 £0.04 + + - - -
ACo, m=4 icas#3* CyuHuNO; 445.2101 444.2022 444.2029 23.94 £0.03 + - + - -
Co,n=4 icas#10* C2Hs3NO7 447.2257 446.2179 446.2185 24.55 +£0.03 + + + + -
ACi,m=35 icas#15 CasHiNO; 459.2257 458.2179 458.2198 25.21 £0.05 - - + + -
Cipyn=35 icas#16 CasHisNO; 461.2414 460.2335 460.2369 25.89 £0.04 + + + + -
ACi,m=6 icas#17 C2sH3sNO~ 473.2414 4722335 4722344 26.68 £0.04 - - + + -
Ci,n=6 icas#18 CasH»NO; 475.2570 474.2492 474.2494 27.44 £0.03 + + + + -
ACi,m=7 icas#19 CxH»NO7 487.2570 486.2492 486.2486 28.20 +£0.06 - - + + -
Ci,n=7 icas#20 Co7H3oNO; 489.27265 488.2648 488.2628 28.98 £0.03 - + + + -
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ACi3,m=38

icas#21

CZSH}QNO7

501.27265

500.2648

500.2640

29.71 +£0.04

Ci;n=8

icas#22

C28H41NO7

503.28830

502.2805

502.2807

30.66 £0.03

* confirmed using synthetic standards

$ SMID: Small Molecule IDentifier for small molecules identified from C. elegans and other nematodes. The SMID database (www.smid-db.org) is an electronic resource maintained by Frank C. Schroed-

er and Lukas Mueller at the Boyce Thompson Institute in collaboration with Wormbase (www.wormbase.org). The purpose of this database is to introduce searchable, gene-style identifiers, "SMIDs", for

all small molecules newly identified from C. elegans and other nematodes.
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Table $6. HPLC-ESI-MS data of (w)-oxygenated indole ascarosides (icos).

(04
o/m\/ (CH2n o 4 o/w\/ (CHZ)mB/\cozH
0 o) icos ') @7 icos
o (n = 0-6) o (m = 4-6)

A\ OH ©\/\§/ OH

H H
Side chain | SMID* Molecular Molecular m/z [M-H]" m/z [M-H]" Retention time | WT acox-1 maoc-1 dhs-28 daf-22
length (n, m) formula weight [amu] calculated observed [min] £SD (N2) (0k2557) | (hj13) (hi8) (0k693)
Cs,n=0 icos#9 C20H2sNO7 391.1631 390.1553 390.1541 20.48 £0.03 - + - - -
Cs,n=2 icos#1 CnH2NO7 419.1944 418.1866 418.1858 22.63 £0.03 + + - - -
ACo, m=4 icos#3 C2HzNO7 445.2101 444.2022 444.2049 24.66 £0.04 - - + - -
Co,n=4 icos#10* C2Hs3NO7 447.2257 446.2179 446.2171 25.29 £0.03 - + + + -
ACi,m=35§ icos#15 CasH:NO5 459.2257 458.2179 458.2170 26.02 £0.05 - - + +
Ciyn=35 icos#16 CasHisNO5 461.2414 460.2335 460.2350 26.73 £0.04 - - + +
ACi,m=6 icos#17 CasHisNO5 473.2414 4722335 472.2325 27.45 £0.03 - - + +
Ci,n=6 icos#18 CasHNO5 475.2570 474.2492 474.2490 28.21 £0.04 - + + +

* confirmed using synthetic standards

¥ SMID: Small Molecule IDentifier for small molecules identified from C. elegans and other nematodes. The SMID database (www.smid-db.org) is an electronic resource maintained by Frank C. Schroed-

er and Lukas Mueller at the Boyce Thompson Institute in collaboration with Wormbase (www.wormbase.org). The purpose of this database is to introduce searchable, gene-style identifiers, "SMIDs", for

all small molecules newly identified from C. elegans and other nematodes.
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Table §7. HPLC-ESI-MS data of (w-1)-oxygenated indole f-hydroxy ascarosides (ibha).

o 1§ OH
o (cHy B O
0] O ibha
o (n=4-12)
N\ OH
N
Side chain | SMID* Molecular Molecular m/z [M-H]~ m/z [M-H]" Retention time | WT acox-1 maoc-1 dhs-28 daf-22
length (n) formula weight [amu] calculated observed [min] +SD (N2) (0k2557) | (hj13) (hi8) (0k693)
Co,n=4 ibha#10 C2sH3:NOs 463.2206 462.2128 4622113 20.72 £0.03 - - - + -
Cipyn=3$ ibha#16 C2sH3sNOs 477.2363 476.2284 476.2251 21.81 +£0.04 - - - + -
Ci,n=6 ibha#18 C2sHNOs 491.2519 490.2441 490.2476 23.08 £0.04 - - + + -
Ciyn=7 ibha#20 Cy7H3oNOs 505.2676 504.2597 504.2582 24.38 £0.03 - - + + -
Ci;n=8 ibha#22 CasHaNOs 519.2832 518.2754 518.2726 25.86 £0.03 - - + + -
Ciy,n=9 ibha#24 C29H43sNOs 533.2989 532.2910 532.2938 27.30 £0.04
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