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supplementary file 2a: MS/MS spectral data of DASC chemicals

Figure 1. LC-HR(ESI7*)-MS/MS spectral data of dasc#3 [2'-(asc-C5)-asc-C4, 1].
Figure 2. LC-HR(ESI7*)-MS/MS spectral data of dasc#4 (2) from P. taiwanensis.
Figure 3. LC-HR(ESI7*)-MS/MS spectral data of dasc#4 (2) from P. entomophagus.
Figure 4. LC-HR(ESI*)-MS/MS spectral data of dasc#4 (2) from P. pacificus.
Figure 5. LC-HR(ESI7*)-MS/MS spectral data of dasc#5 (3) from P. mayeri.
Figure 6. LC-HR(ESI7*)-MS/MS spectral data of dasc#5 (3) from D. magnus.
Figure 7. LC-HR(ESI*)-MS/MS spectral data of dasc#6 [2'-(asc-C6)-asc-C5, 4].
Figure 8. LC-HR(ESI7*)-MS/MS spectral data of dasc#9 [2'-(asc-C7)-asc-C5].
Figure 9. LC-HR(ESI7*)-MS/MS spectral data of dasc#10 [4'-(asc-C5)-asc-C7, 5].
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Obs. Calc. Error | lon Formula Obs. Calc. Error | lon Formula
[m/z] [m/z] | [ppm] | [M—H] [m/z] [m/z] | [ppm] | [M+ Na]®
463.2178 | 463.2185 | 1.4 C21H35011 487.2137 | 487.2150 | 2.6 | CxH3sNaO11*
359.1730 | 359.1711 | -5.2 C17H270g 401.1774 | 401.1782 | 2.1 Ci7H30NaOg*
315.1456 | 315.1449 | -2.1 CisH2307 383.1667 | 383.1676 | 2.4 Ci7H2sNaOsg*
303.1470 | 303.1449 | -6.8 C14H2307 369.1509 | 369.1520 | 2.8 Ci6H26NaOg*
285.1342 | 285.1344 | 0.5 C14H210¢ 357.1510 | 357.1520 | 2.9 CisH26NaOg*
275.1504 | 275.1500 | -1.3 Ci13H2306 253.1039 | 253.1046 | 3.1 C11H1sNaOs*
261.1331 | 261.1344 | 4.8 C12H2:06 131.0702 | 131.0703 | 0.9 CsH1103"
247.1189 | 247.1187 | -0.6 C11H10¢ 127.0364 | 127.0366 | 0.9 C4HsNaOs*
233.1026 | 233.1031 | 2.2 C1oH170¢ 113.0596 | 113.0573 - C4H1oNaO,*
229.1091 | 229.1081 | -4.2 C11H1705 101.0597 | 101.0597 | 0.5 CsHgO,*
211.0953 | 211.0976 | 11.0 C11H1s04
155.0709 | 155.0714 | 2.8 CsH1103
147.0662 | 147.0663 | 0.9 CeH1104
137.0613 | 137.0608 | -3.3 CsHyOo
111.0453 | 111.0452 | -1.6 CeH702
99.0452 | 99.0452 -0.7 CsH;0,
85.0315 | 85.0295 - C4Hs02
73.0326 | 73.0295 - C3Hs02

Figure 1. UPLC-HR(ESI™*)-gTOF-MS/MS mass spectral data of dasc#3 [2'-(asc-C5)-asc-C4, 1] in both
negative and positive ion modes. MS/MS fragmentation in positive ion mode produced an intensive ion
signal of Ci7H2sNaOs™ (m/z = 383.1667) suggesting that the first ascaroside (LC-MS/MS fragmentation
pattern of dimeric ascarosides were described in Figure 4 — figure supplement 1C) in dasc#3 [2'-(asc-C5)-
asc-C4, 1] should be ascr#9 [asc-C5] or oasc#9 [asc-owC5] (von Reuss et al., 2012). dqf-COSY spectrum of
an HPLC enriched sample containg dasc#3 [2'-(asc-C5)-asc-C4, 1] confirmed that a unit of ascr#9 [asc-C5]
was linked the 2'-position of ascr#11 [asc-C4] (supplementary file 1b — Figure 1).
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Obs. Calc. Error | lon Formula Obs. Calc. Error | lon Formula
[m/z] [m/z] | [ppm] | [M—H] [m/z] [m/z] | [ppm] | [M + Na]’
477.2314 | 477.2341 2.8 CooH37011 501.2365 | 501.2306 | -11.7 | CxH3sNaO11*
303.1445 | 303.1449 0.5 C14H2307 401.1835 | 401.1782 | -13.2 | Ci7H30N.Og"
285.1325 | 285.1344 | 1.8 C14H210¢ 383.1727 | 383.1676 | -13.1 | Ci7H2sN.Og"
247.1168 | 247.1187 1.9 C11H190¢ 371.1727 | 371.1676 | -13.5 | Ci6H2sN.Og*
147.0653 | 147.0663 1.0 CeH1104 253.1085 | 253.1046 | -15.4 | Ci1H1sN.Os*
137.0602 | 137.0608 0.6 CsHoOy 141.0550 | 141.0522 | -20.1 | CsHioN,Os*
111.0450 | 111.0452 0.1 CeH702" 131.0731 | 131.0703 | -21.7 CgH1,05"
99.0451 | 99.0452 0.1 CsH,02 113.0623 | 113.0597 | -23.3 CeHqO2*
73.0314 | 73.0295 -1.9 C3Hs02 101.0622 | 101.0597 | -24.2 CsHq0,*

Figure 2. UPLC-HR(ESI™*)-qTOF-MS/MS mass spectral data of dasc#4 [2'-(asc-C5)-asc-C5, 2] from P.
taiwanensis in both negative and positive ion modes.
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[m/z] [m/z] [ppm] [M—H] [m/z] [m/z] [ppm] [M + Na]*
477.2348 | 477.2341 | -15 C2oH370117 501.2338 | 501.2306 | -6.3 | CaH3sN.O11*
303.1454 | 303.1449 | -1.7 C14H2307 401.1805 | 401.1782 | -5.9 C17H30N.Og*
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147.0659 | 147.0663 2.8 CsH1104 253.1051 | 253.1046 | -1.7 C11H1sN.Os*
137.0605 | 137.0608 2.2 CgHq0O2 141.0540 | 141.0522 | -12.7 CsH10N.O3s*
111.0463 | 111.0452 | -10.3 CsH70y 131.0716 | 131.0703 | -10.1 CeH1105"
99.0450 99.0452 1.7 CsH/0y 113.0611 | 113.0597 | -12.1 CsHoO2*
73.0319 73.0295 | -32.6 CsHs0y 101.0611 | 101.0597 | -13.7 CsHgO,*

Figure 3. UPLC-HR(ESI™*)-qTOF-MS/MS mass spectral data of dasc#4 [2'-(asc-C5)-asc-C5, 2] from P.
entomophagus in both negative and positive ion modes.
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Figure 4. UPLC-HR(ESI™*)-qTOF-MS/MS mass spectral data of dasc#4 [2'-(asc-C5)-asc-C5, 2] from P.
pacificus RS2333 in both negative and positive ion modes.
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Figure 5. UPLC-HR(ESI™*)-qTOF-MS/MS mass spectral data of dasc#5 [4'-(asc-C5)-asc-C5, 3] from P.
mayeri in both negative and positive ion modes.
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Figure 6. UPLC-HR(ESI*)-qTOF-MS/MS mass spectral data of dasc#5 [4'-(asc-C5)-asc-C5, 3] from D.
magnus in both negative and positive ion modes.
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Figure 7. UPLC-HR(ESI™*)-gTOF-MS/MS mass spectral data of dasc#6 [2'-(asc-C6)-asc-C5, 4] in both
negative and positive ion modes.
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Figure 8. UPLC-HR(ESI7*)-gTOF-MS/MS mass spectral data of dasc#9 [2'-(asc-C7)-asc-C5] in both
negative and positive ion modes. Note that dasc#9 [2'-(asc-C7)-asc-C5] is tentatively assigned to be linked
at the 2'-position, but its final structure has not yet been elucidated.
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73.0328 | 73.0295 - C3HsOy 271.1162 | 271.1152 | -3.7 C11H2oNaOg*
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Figure 9. UPLC-HR(ESI™*)-gTOF-MS/MS mass spectral data of dasc#10 [4'-(asc-C5)-asc-C7, 5] in both
negative and positive ion modes.
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115.0755 | 115.0754 -1.6 CeH1102"

Figure 10. UPLC-HR(ESI™*)-qTOF-MS/MS mass spectral data of dasc#12 [4'-(asc-C6)-asc-C7] in both
negative and positive ion modes. Note that dasc#12 [4'-(asc-C6)-asc-C7] is tentatively assigned to be linked
at the 4'-position, but its absolute structure has not yet been elucidated.
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Figure 11. UPLC-HR(ESI*)-qTOF-MS/MS mass spectral data of known dasc#1 [4'-(asc-C7)-asc-C7]
(Bose et al., 2012) in both negative and positive ion modes.
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Figure 12. UPLC-HR(ESI*)-qTOF-MS/MS mass spectral data of dasc#2 [2'/4'-(asc-C4)-asc-C4] in both
negative and positive ion modes. Note that dasc#2 [2'/4'-(asc-C4)-asc-C4] is proposed and illustrated to be
modified at the 2'-position, but its absolute structure has not yet been elucidated.
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Figure 13. UPLC-HR(ESI"*)-qTOF-MS/MS mass spectral data of dasc#7 [2'/4'-(asc-C7)-asc-C4] in both
negative and positive ion modes. Note that dasc#7 [2'/4'-(asc-C7)-asc-C4] is tentatively assigned to be
linked at the 2'-position, but its absolute structure has not yet been elucidated.
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113.0616 | 113.0608 - CeHoO2 267.1113 | 267.1203 - C12H20NaOs*
73.0308 | 73.0295 - C3Hs02 155.0675 | 155.0679 2.3 CeH12NaO3*

Figure 14. UPLC-HR(ESI™)-qTOF-MS/MS mass spectral data of dasc#8 [2'/4'-(asc-C6)-asc-C6] in both
negative and positive ion modes. Note that dasc#8 [2'/4'-(asc-C6)-asc-C6] is tentatively assigned to be
linked at the 2'-position, but its absolute structure has not yet been elucidated.
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Figure 15. UPLC-HR(ESI™*)-qTOF-MS/MS mass spectral data of dasc#11 [2'/4'-(asc-C7)-asc-C6] in both
negative and positive ion modes. Note that dasc#11 [2'/4'-(asc-C7)-asc-C6] is tentatively assigned to be
linked at the 2'-position, but its absolute structure has not yet been elucidated.
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Figure 16. UPLC-HR(ESI™*)-qTOF-MS/MS mass spectral data of dasc#13 [2'/4'-(asc-C5)-asc-C9] in both
negative and positive ion modes. Note that dasc#13 [2'/4'-(asc-C5)-asc-C9] is tentatively assigned to be
linked at the 2'-position, but its absolute structure has not yet been elucidated.
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Figure 17. UPLC-HR(ESI*)-qTOF-MS/MS mass spectral data of dasc#14 [4'-(asc-AC7)-asc-C5, 6] in
both negative and positive ion modes.
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Figure 18. UPLC-HR(ESI™)-gTOF-MS/MS mass spectral data of dasc#15 [4'-(asc-AC7)-asc-C6] in both
negative and positive ion modes. Note that dasc#15 [4'-(asc-AC7)-asc-C6] is proposed to be linked at the

4'-position, but its absolute structure has not yet been elucidated.
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241.1436 | 241.1434 | -0.7 C13H204*
239.1275 | 239.1278 | 1.0 C13H1904*
225.1120 | 225.1121 | 0.7 C12H1704*
207.1015 | 207.0992 | 0.5 C12H1503*
145.0853 | 145.0859 | 4.2 C7H1303"
127.0749 | 127.0754 | 4.0 C7HuOz*
113.0592 | 113.0597 | 4.5 CsHgO2"
109.0642 | 109.0648 | 5.9 C7H,O"
95.0488 | 95.0491 3.3 CeH,O"
85.0643 | 85.0648 5.3 CsHyO"

Figure 19. UPLC-HR(ESI™)-qTOF-MS/MS mass spectral data of dasc#16 [4'-(asc-AC7)-asc-C7, 7] in

both negative and positive ion modes.
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Obs. Calc. Error | lon Formula Obs. Calc. Error | lon Formula
[m/z] [m/z] | [ppm] | [M—HJ [m/z] [m/z] | [ppm] | [M + Na]”
529.2636 | 529.2654 | 3.5 Co6H41011 553.2648 | 552.2619 | -5.2 | CzHsNaO11*
273.1343 | 273.1344 0.3 C13H210¢ 423.2009 | 423.2013 | -4.6 C2oH32NaOg*
111.0456 | 111.0452 | -4.2 CeH702 409.1852 | 409.1833 | -4.7 C1oH30NaOg*
73.0316 | 73.0295 - C3Hs0x 297.1313 | 297.1309 | -1.5 C13H22NaOs*
279.1210 | 279.1203 | -2.5 Ci3HzoNaOs*
257.1385 | 257.1384 -0.6 Ci3H2105*
167.0679 | 167.0679 | -0.2 C7H13sNaOs*
127.0762 | 127.0754 | -6.4 C7H1:07*
113.0603 | 113.0597 | -5.4 CeHq0O2*

Figure 20. UPLC-HR(ESI™)-qTOF-MS/MS mass spectral data of dasc#17 [4'-(asc-AC7)-asc-AC7, 8] in
both negative and positive ion modes.
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supplementary file 2b: MS/MS spectral data of paso#9 Pages
Figure 1. LC-HR(ESI7*)-MS/MS spectral data of paso#9. S24
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UPLC-HR(ESI)-gTOF-MS/MS UPLC-HR(ESI*)-gTOF-MS/MS
Obs. Calc. Error | lon Formula Obs. Calc. Error | lon Formula
[m/z] [mz] | [ppm] | [M—HJ [m/z] [m/z] | [ppm] | [M+H]
601.2421 | 601.2403 | -1.9 | C3oH37N2O11 603.2548 | 603.2548 0.1 C3oH39N2011*
583.2331 | 583.2297 -3.3 C30H35N2010° 473.1914 | 473.1918 0.4 C24H29N2Og*
466.2093 | 466.2083 | -1.0 Ca3H3NOy 373.1391 | 373.1394 | 0.4 Ci19H21N206*
448.1997 | 448.1977 | -2.0 C23H30NOg 355.1287 | 355.1288 0.2 Ci9H19N205*
371.1273 | 371.1249 | -25 C19H19N206" 320.1488 | 320.1492 0.5 Ci7H22NOs*
353.1159 | 353.1143 | -1.6 | CigH17N2Os 220.0973 | 220.0968 | -0.5 C12H14NO5*
335.1054 | 335.1037 | -1.7 C19H15N20O4
309.1263 | 309.1245 | -1.8 | CigHi7N2Os5
247.1195 | 247.1187 -0.8 C11H190¢
234.0420 | 234.0408 | -1.2 C11HsNOs
218.0834 | 218.0823 | -1.2 C12H12NO3
203.0831 | 203.0826 | -0.5 | Ci1H11N2O2
190.0520 | 190.0510 | -1.1 C10HsNOs
152.0362 | 152.0353 | -0.9 C7HsNOs

Figure 1. UPLC-HR(ESI™*)-gTOF-MS/MS mass spectral data of paso#9 in both negative and positive ion
modes. Analysis of NMR data of paso#9 suggests a 4-hydroxyanthranilic acid moiety in paso#9
(supplementary file 1c — Figures 5-13 and supplementary file 3 — Table 14).

S24



supplementary file 2c: MS/MS spectral data of UBAS chemicals

Figure 1.
Figure 2.
Figure 3.
Figure 4.
Figure 5.
Figure 6.
Figure 7.
Figure 8.
Figure 9.

Figure 10. LC-HR(ESI™*)-MS/MS spectral data of ubas#35 [4'-UB-2'-(asc-C4)-asc-C5, 12].

LC-HR(ESI™*)-MS/MS spectral data of ubas#5 [4'-UB-asc-C4] from P. pacificus.
LC-HR(ESI™*)-MS/MS spectral data of ubas#3 [4'-UB-asc-C5] from P. pacificus.

LC-HR(ESI™*)-MS/MS spectral data of ubas#12 [4'-UB-asc-C6] from P. pacificus.

LC-HR(ESI™*)-MS/MS spectral data of ubas#4 [4'-UB-asc-C7] from P. pacificus.
LC-HR(ESI™*)-MS/MS spectral data of ubas#1 from P. pacificus.
LC-HR(ESI™*)-MS/MS spectral data of ubas#2 from P. pacificus.
LC-HR(ESI™*)-MS/MS spectral data of ubas#26 [4'-UB-asc-wC3].
LC-HR(ESI™*)-MS/MS spectral data of ubas#33 [4'-UB-2'-(asc-oC3)-asc-C4].
LC-HR(ESI™*)-MS/MS spectral data of ubas#34 [4'-UB-2'-(asc-C4)-asc-C4, 11].

Figure 11. LC-HR(ESI™*)-MS/MS spectral data of ubas#36 [4'-UB-2'-(asc-C4)-asc-C6].
Figure 12. LC-HR(ESI™*)-MS/MS spectral data of ubas#37 [4'-UB-2'-(asc-C4)-asc-C7].
Figure 13. LC-HR(ESI™*)-MS/MS spectral data of ubas#27 [4'-UB-2'-(asc-C5)-asc-oC3].

Figure 14. LC-HR(ESI7*)-MS/MS spectral data of ubas#28 [4'-UB-2'-(asc-C5)-asc-C4, 13].

Figure 15. LC-HR(ESI™*)-MS/MS spectral data of ubas#1 from P. taiwanensis.

Figure 16. LC-HR(ESI™*)-MS/MS spectral data of ubas#1 from P. laevicollis.

Figure 17. LC-HR(ESI™*)-MS/MS spectral data of ubas#30 (9) from P. maxplancki.
Figure 18. LC-HR(ESI™*)-MS/MS spectral data of ubas#30 (9) from P. fukushimae.
Figure 19. LC-HR(ESI™*)-MS/MS spectral data of ubas#29 [4'-UB-2'-(asc-C6)-asc-C4].
Figure 20. LC-HR(ESI*)-MS/MS spectral data of ubas#31 [4'-UB-2'-(asc-C6)-asc-C6].

Figure 21. LC-HR(ESI™*)-MS/MS spectral data of ubas#32 [4'-UB-2'-(asc-C5)-asc-C7, 10].
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j.,,” OH  ESI-(-)}-MS/MS j, OH  ESI-(+)-MS/MS
NH NH
o§( ubas#5 Oﬁ/ ubas#5
NH, [4'-UB-asc-C4] NH, [4-UB-asc-C4]
1.50 --102.0577 UPLC-HR(ESI)-qTOF-MS/MS 150 --129.0668 UPLC-HR(ESI*)-qTOF-MS/MS
g1 —125{ 1120407 =10 259.1304
2100 990469 127,014 2 10| 1040716, “fg.g
Zors| 850325 Zo7s| 700508 %024 S H
Eos0730338 | I 7-‘»‘-5’1'22_1:323 s | Boso| ssostii i harore 232 \ 3834778
025 : [ ; =025 RN 250 260 770 ;
0,00 —i i li : 000 — A 01 I . —
50 100 150 200 250 300 350 miz 50 100 150 200 250 300 350 miz
UPLC-HR(ESI)-qTOF-MS/MS UPLC-HR(ESI)-gTOF-MS/MS
Obs. Calc. Error | lon Formula Obs. Calc. Error | lon Formula
[m/z] [m/z] | [ppm] | [M—H] [m/z] [m/z] | [ppm] | [M+H]"
361.1610 | 361.1616 1.9 C1sH25N20g" 363.1778 | 363.1762 | -4.4 | CisH27N2Og*
158.0823 | 158.0823 | -0.2 C7/H12NOs 259.1304 | 259.1288 | -6.1 | C11H19N2Os*
145.0619 | 145.0619 | -0.2 CsHgN2O3 147.0776 | 147.0764 | -8.3 CsH11N.O3*
127.0514 | 127.0513 | -0.5 CsH;N20y 129.0668 | 129.0659 | -7.5 CsHgN2O,*
102.0577 | 102.0561 - C4HgNO, 112.0407 | 112.0393 - CsHsNO,*
99.0469 | 99.0452 - CsH70, 104.0716 | 104.0706 - C4H10NO2*
85.0326 | 85.0295 - C4Hs0, 95.0503 | 95.0491 - CeH;O"
73.0338 | 73.0295 - C3Hs0, 86.0611 | 86.0600 - C4HgNO™

Figure 1. UPLC-HR(ESI"*)-qTOF-MS/MS mass spectral data of known ubas#5 [4'-UB-asc-C4] (Falcke
et al., 2018) from P. pacificus in both negative and positive ion modes. Characteristic ion signal for m/z
259.1304 containing an ureidoisobutyric acid moiety and an ascarylose unit was used for targeted MS/MS
screening. P. triformis also produced large amounts of ubas#5 [4'-UB-asc-C4] (supplementary file 1d —

Figures 30-35).
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PO [l I il 00 il I —
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UPLC-HR(ESI)-qTOF-MS/MS UPLC-HR(ESI)-gTOF-MS/MS
Obs. Calc. Error | lon Formula Obs. Calc. Error | lon Formula
[m/z] [m/z] | [ppm] | [M—H] [m/z] [m/z] | [ppm] | [M+H]"
375.1764 | 375.1773 2.3 C16H27N20g" 377.1915 | 377.1918 0.8 C16H29N20g"
315.1431 | 315.1449 5.8 C1sH2307 259.1284 | 259.1288 1.6 C11H19N205"
247.1175 | 247.1187 4.8 C11H190¢ 147.0762 | 147.0764 15 CsH11N>03*
158.0814 | 158.0823 5.3 C7H12NOs 129.0658 | 129.0659 0.6 CsHgN2O,*
145.0634 | 145.0619 - CsHgN2O3 112.0406 | 112.0393 - CsHsNO>*
141.0569 | 141.0557 - C7HyOz 104.0706 | 104.0706 | -0.4 C4H10NO2*
127.0520 | 127.0513 | -5.8 CsH;N20y 95.0503 | 95.0491 - CeH;O"
102.0575 | 102.0561 - C4HsNO2 86.0601 | 86.0600 -0.3 C4HsNO*
99.0465 | 99.0452 - CsH,0x
85.0320 | 85.0295 - C4Hs02
73.0331 | 73.0295 - C3Hs0x

Figure 2. UPLC-HR(ESI")-qTOF-MS/MS mass spectral data of known ubas#3 [4'-UB-asc-C5] (Falcke
et al., 2018) from P. pacificus in both negative and positive ion modes. Characteristic ion signal for m/z
259.1304 containing an ureidoisobutyric acid moiety and an ascarylose unit was used for targeted MS/MS

screening.
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Obs. Calc. Error | lon Formula Obs. Calc. Error | lon Formula
[m/z] [m/z] | [ppm] | [M—H] [m/z] [m/z] | [ppm] | [M+H]"
389.1937 | 389.1929 | -2.0 | Ci7H29N2Og 391.2084 | 391.2075 | -2.3 | Ci7H31N2Og*
346.1892 | 346.1871 | -6.0 C16H2sNO7 259.1280 | 259.1288 3.1 C11H19N20s"
329.1599 | 329.1606 2.0 C16H2507 147.0773 | 147.0764 | -6.2 CsH11N203*
261.1339 | 261.1344 1.6 C12H210¢ 129.0666 | 129.0659 | -5.8 CsHgN2O,*
178.0538 | 178.0510 - CoHsNO3s 113.0590 | 113.0597 6.0 CsHgO2"
158.0823 | 158.0823 0.0 C7H12NOs 112.0411 | 112.0393 - CsHsNO>*
145.0595 | 145.0619 - CsHgN2O3 104.0710 | 104.0706 | -3.5 C4H10NO2*
127.0518 | 127.0513 | -4.3 CsH7N2Oy 95.0494 | 95.0491 -2.3 CeH;O"
113.0610 | 113.0608 | -1.3 CeHoO2 86.0609 | 86.0600 - C4HsNO*
102.0586 | 102.0561 - C4HsNO2
85.0314 | 85.0295 - C4Hs0x

Figure 3. UPLC-HR(ESI"*)-qTOF-MS/MS mass spectral data of known ubas#12 [4'-UB-asc-C6] (Falcke
et al., 2018) from P. pacificus in both negative and positive ion modes. Characteristic ion signal for m/z
259.1304 containing an ureidoisobutyric acid moiety and an ascarylose unit was used for targeted MS/MS

screening.
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[m/z] [m/z] | [ppm] | [M—HJ [m/z] [m/z] | [ppm] | [M+H]"
403.2096 | 403.2086 | 0.0 | CigH31N.Og 405.2228 | 405.2231 | 0.8 | CigH33N2Og*
360.2031 | 360.2028 | -0.8 | Ci7H3NO7 259.1288 | 259.1288 | 0.3 | CyiH19N2Os*
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158.0829 | 158.0823 | -3.7 C7H12NOs 104.0708 | 104.0706 | -1.8 C4H1oNO2*
145.0784 | 145.0619 - CsHoN,O3 95.0493 95.0491 -1.2 CgH;0O*
141.0562 | 141.0557 | -3.4 C7HqO5" 86.0608 | 86.0600 - C4HgNO*
127.0686 | 127.0513 - CsH7N2Oy
111.0453 | 111.0452 | -1.5 CsH702"
102.0581 | 102.0561 - C4HsNO,
85.0330 | 85.0295 - C4Hs0,
73.0338 | 73.0295 - C3Hs0y

Figure 4. UPLC-HR(ESI7*)-qTOF-MS/MS mass spectral data of known ubas#4 [4'-UB-asc-C7] (Falcke
et al., 2018) from P. pacificus in both negative and positive ion modes. Characteristic ion signal for m/z
259.1304 containing an ureidoisobutyric acid moiety and an ascarylose unit was used for targeted MS/MS

screening.
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605.2937 | 605.2927 | -1.7 | Cy7HasN2013 607.3113 | 607.3073 | -6.7 | CyrHa7N2043*
588.2668 | 588.2662 | -1.2 | CyHiNO13 359.1841 | 359.1813 | -7.9 | CisHo7N2O7*
562.2863 | 562.2869 | -5.1 | CzHasNO1y 341.1734 | 341.1707 | -7.8 | CisH2sN206"
545.2606 | 545.2604 | -0.4 Ca6H41012" 316.1771 | 316.1755 | -5.1 Ci16H26NOg"
477.2327 | 477.2341 2.9 CooH37011° 299.1504 | 299.1489 | -5.0 Ci5H2306"
466.2095 | 466.2083 | -2.6 C2sH32NOy 259.1208 | 259.1288 | -7.6 | CiiHigNoOs*
440.1106 | 440.1198 | 20.9 | CioH2NO1y 242.1045 | 242.1023 | -9.3 Ci11H16NOs*
375.1784 | 375.1773 -3.1 Ci16H27N2Og" 216.1242 | 216.1230 | -5.5 C1oH1sNO4*
357.1662 | 357.1667 1.5 C16H25N207 213.1144 | 213.1234 - Ci10H17N203*
332.1702 | 332.1715 3.7 CisH26NO7 199.0990 | 199.0965 - C10H1504"
315.1458 | 315.1449 | -2.8 Ci1sH2307 184.1000 | 184.0968 - CoH1sNO3s*
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102.0580 | 102.0561 - C4HsNOy
99.0478 99.0452 - CsH;02"
85.0350 85.0295 - C4HsO2
73.0328 73.0295 - CsHsO2

Figure 5. UPLC-HR(ESI*)-qTOF-MS/MS mass spectral data of known ubas#1 [4'-UB-2'-(asc-wC5)-asc-
C5) (supplementary file 1d — Figures 9-10) (Bose et al., 2012) from P. pacificus.
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Obs. Calc. Error | lon Formula Obs. Calc. Error | lon Formula
[m/z] [m/z] | [ppm] | [M-—H] [m/z] [m/z] | [ppm] | [M+H]"
619.3107 | 619.3084 | -3.8 | CzsH47N2013 621.3258 | 621.3229 | -4.7 | CgHagN2013*
602.2805 | 602.2818 | 2.2 CasH4sNO13° 373.1985 | 373.1969 | -4.2 | Cy7Hx9N,O7*
576.3030 | 576.3025 | -0.7 | Cy7HasNO1 359.1832 | 359.1813 | -5.3 | CisH27N20O7*
559.2775 | 559.2750 | -2.6 Co7H43012" 355.1876 | 355.1864 | -3.6 C17H27N2O6*
505.2660 | 505.2654 | -1.2 C24H41011 341.1728 | 341.1707 | -6.1 Ci16H25N206*
491.2496 | 491.2498 0.4 CasH39011 313.1663 | 313.1646 | -5.7 Ci16H2506"
473.2388 | 473.2392 0.9 Ca3H37010° 259.1298 | 259.1288 | -3.6 Ci11H19N205*
389.1913 | 389.1929 | 4.3 Ci7H29N20g° 242.1037 | 242.1023 | -5.6 Cu1H16NOs*
375.1762 | 375.1773 2.9 C16H27N20g" 216.1246 | 216.1230 | -7.5 CioH1sNO4*
357.1667 | 357.1667 0.1 C16H2sN207 199.0975 | 199.0965 | -5.2 CioH1504"
346.1879 | 346.1871 | -2.4 Ci16H2sNO7 184.0975 | 184.0968 | -3.8 CgH1sNO3*
329.1622 | 329.1606 | -4.9 C16H2507 147.0772 | 147.0764 | -5.4 CsH11NO5*
317.1602 | 317.1606 | 1.2 CisH2507 129.0666 | 129.0659 | -6.1 CsHyN,O,*
299.1503 | 299.1500 | -1.1 Ci15H230¢ 113.0605 | 113.0597 | -6.8 CeHyO2*
275.1496 | 275.1500 14 Ci13H230¢ 101.0605 | 101.0597 | -8.2 CsHgO,*
261.1342 | 261.1344 0.5 C12H210¢ 95.0498 95.0491 -6.6 CeH,O*
247.1191 | 247.1187 | -1.4 C11H190¢
229.1087 | 229.1081 | -2.6 C11H1;05
145.0635 | 145.0619 - CsHgN2O3
127.0530 | 127.0513 - CsH7N2Oy
113.0619 | 113.0608 - CsHoOy
102.0577 | 102.0561 - C4HsNO2
88.0438 | 88.0404 - C3HsNO,
73.0327 | 73.0295 - C3Hs0y

Figure 6. UPLC-HR(ESI7*)-gTOF-MS/MS mass spectral data of known ubas#2 [4'-UB-2'-(asc-C6)-asc-
C5) (Bose et al., 2012) from P. pacificus in both negative and positive ion modes.
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Obs. Calc. Error | lon Formula Obs. Calc. Error | lon Formula
[m/z] [m/z] | [ppm] | [M—H] [m/z] [m/z] | [ppm] | [M+H]"
347.1458 | 347.1460 0.6 C14H23N20g" 349.1626 | 349.1605 | -5.8 | Ci14H25N20g"
158.0803 | 158.0823 | 12.1 C7H12NOs 147.0783 | 147.0764 | -12.7 | CsH11N,O3"
145.0615 | 145.0619 2.2 CsHgN2O3 129.0668 | 129.0659 | -7.7 CsHgN2O,*
127.0506 | 127.0513 5.6 CsH;N20y 112.0407 | 112.0393 | -12.2 CsHsNO>*
102.0581 | 102.0561 - C4HsNO2 104.0708 | 104.0706 | -2.3 C4H10NO2*
99.0445 | 99.0452 - CsH,02 86.0613 | 86.0600 - C4HsNO*
85.0307 | 85.0295 - C4Hs02
73.0347 | 73.0295 - C3Hs02

Figure 7. UPLC-HR(ESI*)-gTOF-MS/MS mass spectral data of newly identified ubas#26 [4'-UB-asc-
®C3] in both negative and positive ion modes.
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Obs. Calc. Error | lon Formula Obs. Calc. Error | lon Formula
[m/z] [mz] | [ppm] | [M-—HJ [m/z] [m/z] | [ppm] | [M+H]
563.2463 | 563.2458 | -1.0 | CH39N2013 565.2674 | 565.2603 | 5.1 | C2HaN2O13*
415.1740 | 415.1722 | -4.3 | CigH27N2Og 331.1480 | 331.1500 | 6.0 C14H23N207*
398.1473 | 398.1457 | -4.1 C18H23NOgy 313.1375 | 313.1394 | 6.2 C14H21N206"
372.1682 | 372.1664 | -4.9 C17H26NOg 296.1107 | 296.1129 | 7.2 C14H1sNOg*
355.1392 | 355.1398 | 1.7 C17H230¢ 288.1420 | 288.1442 | 7.4 C13H22NOg*
343.1512 | 347.1511 | -0.3 | CisH2sN2O7 271.1161 | 271.1176 | 55 C13H1906"
287.1144 | 287.1136 | -2.8 Ci3H19007 259.1266 | 259.1288 | 8.7 C11H10N>05"
283.1198 | 283.1187 | -3.8 C14H100¢ 253.1057 | 253.1071 | 5.5 C13H170s5"
269.1022 | 269.1031 | 3.2 C13H170¢ 242.1009 | 242.1023 | 5.6 C11H16NOs*
219.0879 | 219.0874 | -2.1 CoH150¢ 185.0802 | 185.0808 | 3.5 CoH1304*
145.0625 | 145.0619 | -4.2 CsHgN2O3 147.0757 | 147.0764 | 5.2 CsH11N205*
127.0489 | 127.0513 - CsH7N20y 129.0652 | 129.0659 | 5.1 CsHoN20O,*
102.0572 | 102.0561 - C4HgNO» 113.0594 | 113.0597 | 3.0 CsHoO2"
85.0318 | 85.0295 - C4HsO2 95.0492 | 95.0491 -0.9 CeH,O"
73.0313 | 73.0295 - C3HsO2

Figure 8. UPLC-HR(ESI™*)-qTOF-MS/MS mass spectral data of ubas#33 [4'-UB-2"-(asc-oC3)-asc-C4] in
both negative and positive ion modes.
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Obs. Calc. Error | lon Formula Obs. Calc. Error | lon Formula
[m/z] [mz] | [ppm] | [M—HJ [m/z] [m/z] | [ppm] | [M+H]
577.2601 | 577.2614 | -2.3 | CzH41N2013 579.2767 | 579.2760 | -1.2 | CzsHi3N2015"
429.1873 | 429.1879 1.3 C19H29N209g 345.1660 | 345.1656 -1.0 CisH2sN,O7*
412.1620 | 412.1613 | -1.7 C1gH26NOy 327.1552 | 327.1551 | -0.4 Ci1sH23N206"
386.1815 | 386.1820 | 1.3 C18H28NOg 310.1290 | 310.1285 | -1.4 CisH2o0NOg*
369.1552 | 369.1555 | 0.8 C18H250¢ 301.1398 | 301.1394 | -1.3 | Ci3H21N206"
361.1612 | 361.1616 | 1.2 C15H25N20g" 285.1331 | 285.1333 | 0.5 C14H2106"
343.1507 | 343.1511 | 1.0 CisH23N,07 267.1230 | 267.1227 | -1.0 C14H1905"
318.1554 | 318.1558 | 1.2 C14H24NO7 259.1291 | 259.1288 | -0.8 | CiiH19N20Os*
301.1292 | 301.1293 | 0.1 C14H2107 242.1031 | 242.1023 | -3.4 C11H1sNOs*
283.1186 | 283.1187 | 0.5 C14H190¢ 199.0970 | 199.0965 | -2.5 C10H1504"
233.1024 | 233.1031 | 2.7 C10H170¢ 147.0768 | 147.0764 | -2.5 CsH1:N203*
201.0876 | 201.0881 | 2.4 CgH13N204 129.0662 | 129.0659 | -2.4 CsHgN2O*
145.0619 | 145.0619 | 0.0 CsHgN2O3 113.0600 | 113.0597 | -3.0 CsHgO2*
141.0557 | 141.0557 | 0.0 CsHyO3 95.0496 | 95.0491 -5.3 CeH;O"
127.0512 | 127.0513 | 0.6 CsH7N207 87.0447 | 87.0441 - C4H;0."
113.0607 | 113.0608 | 0.9 CeHoO2
102.0574 | 102.0561 - C4HsNO2
85.0321 | 85.0295 - C4HsO2
73.0334 | 73.0295 - C3Hs02

Figure 9. UPLC-HR(ESI"*)-gTOF-MS/MS mass spectral data of ubas#34 [4'-UB-2'-(asc-C4)-asc-C4, 11]
in both negative and positive ion modes. UPLC-HR(ESI*)-qTOF-MS/MS fragmentation produced a
fragment ion signal for Ci5H2sN>O7* (m/z 345.1660 [M + H]*, 4 -1.0 ppm) (Figure 5 — figure supplement
3), indicating that ascr#11 [asc-C4] represents the first ascaroside in ubas#34 [4'-UB-2'-(asc-C4)-asc-C4,

11].
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Obs. Calc. Error | lon Formula Obs. Calc. Error | lon Formula
[m/z] [m/z] | [ppm] | [M—HJ [m/z] [m/z] | [ppm] | [M+H]"
591.2771 | 591.2771 | 0.0 Ca26H43N2013 593.2925 | 593.2916 | -1.4 | CHasN2O13*
443.2040 | 443.2035 | -1.2 | CzH31N20y 345.1661 | 345.1656 | -1.3 Ci5H2sN207"
400.1981 | 400.1977 | -0.9 C19H30NOg 327.1556 | 327.1551 | -1.7 Ci5H23N206"
383.1712 | 383.1711 | -0.3 C19H270g¢" 310.1291 | 310.1285 | -1.7 Ci5H20NOg"
375.1771 | 375.1773 0.5 Ci16H27N20Og" 301.1403 | 301.1394 | -3.1 C13H21N206"
357.1650 | 357.1667 | 4.7 C16H2sN207 285.1336 | 285.1333 | -1.2 C14H2106"
332.1717 | 332.1715 | -0.8 CisH26NO7 267.1234 | 267.1227 | -2.6 C14H1905"
315.1450 | 315.1449 | -0.2 C15H207 259.1292 | 259.1288 | -1.3 C11H19N20O5"
297.1342 | 297.1344 | 0.6 C15H2106 242.1031 | 242.1023 | -3.5 C1uH1sNOs*
247.1191 | 247.1187 -1.5 C11H190¢ 199.0970 | 199.0965 | -2.5 Ci1oH1504"
229.1080 | 229.1081 | 0.5 C11H170s5 147.0768 | 147.0764 | -2.8 CsH11N205*
197.0826 | 197.0819 | -3.1 C10H1304 129.0663 | 129.0659 | -3.4 CsHgN202*
178.0511 | 178.0510 | -0.8 CoHgNO3 113.0601 | 113.0597 | -3.3 CsHoO2"
145.0619 | 145.0619 | -0.1 CsHoN2O3 95.0495 | 95.0491 -5.3 CsH;O*
141.0557 | 141.0557 0.3 C7/HqOs" 87.0448 87.0441 - C4H;02*
127.0595 | 127.0608 | -0.8 CsH7N20y>
113.0607 | 113.0608 - CeHgO2
102.0577 | 102.0561 - C4HgNO»
85.0321 | 85.0295 - CsHs0>
73.0327 | 73.0295 - C3Hs0y

Figure 10. UPLC-HR(ESI7*)-gTOF-MS/MS mass spectral data of ubas#35 [4'-UB-2'-(asc-C4)-asc-C5, 12]
in both negative and positive ion modes. UPLC-HR(ESI*)-qTOF-MS/MS fragmentation produced a
fragment ion signal for Ci5H2sN»O7* (m/z 345.1660 [M + H]*, 4 -1.0 ppm) (Figure 5 — figure supplement
3), indicating that ascr#11 [asc-C4] represents the first ascaroside in ubas#35 [4'-UB-2'-(asc-C4)-asc-C5,
12].
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Obs. Calc. Error | lon Formula Obs. Calc. Error | lon Formula
[m/z] [m/z] | [ppm] | [M—HJ [m/z] [m/z] | [ppm] | [M+H]"
605.2939 | 605.2927 | -2.0 | Ca7H4sN2013 607.3091 | 607.3073 | -3.0 | Cy7H47N2013*
457.2188 | 457.2192 0.7 Co1H33N20g 345.1666 | 345.1656 -2.8 CisH2sN,O7*
414.2144 | 414.2133 | -25 C20H32NOg 327.1561 | 327.1551 | -3.1 C15H23N206"
397.1863 | 397.1868 1.2 Ca0H290¢ 310.1288 | 310.1285 | -1.0 C1sH20NO¢*
389.1935 | 389.1929 | -1.3 C17H20N20g" 301.1403 | 301.1394 | -2.8 C13H21N206"
371.1802 | 371.1824 | 5.7 C17H27N207 285.1339 | 285.1333 | -2.1 C14H21 06"
360.1438 | 360.1453 4.2 C19H22NOg 267.1236 | 267.1227 | -2.6 Ci14H1905"
346.1871 | 346.1871 0.2 C16H28NO7 259.1298 | 259.1288 | -1.3 C11H19N205"
329.1610 | 329.1606 | -1.3 C16H2507 242.0967 | 242.1023 | 23.3 C11H1sNOs*
311.1493 | 311.1500 2.4 Ci16H230¢ 199.0970 | 199.0965 | -2.6 Ci1oH1504*
261.1342 | 261.1344 0.6 C12H210¢ 147.0767 | 147.0764 | -2.1 CsH11N2O3*
243.1229 | 243.1238 3.8 C12H1905 129.0663 | 129.0659 | -3.4 CsHgN2O*
141.0563 | 141.0557 | -4.2 C7HyO3 113.0603 | 113.0597 | -5.1 CeHoO2"
127.0513 | 127.0513 0.4 CsH7N207 95.0499 | 95.0491 - CeH;O"
113.0604 | 113.0608 3.1 CsHyO2"
102.0568 | 102.0561 - C4HsNO2
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Figure 11. UPLC-HR(ESI™)-qTOF-MS/MS mass spectral data of ubas#36 [4'-UB-2'-(asc-C4)-asc-C6] in
both negative and positive ion modes. UPLC-HR(ESI*)-qTOF-MS/MS fragmentation produced a fragment
ion signal for CisH2sN2O7" (m/z 345.1660 [M + H]*, 4 -1.0 ppm) (Figure 5 — figure supplement 3),
indicating that ascr#11 [asc-C4] represents the first ascaroside in ubas#36 [4'-UB-2'-(asc-C4)-asc-C6].
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[m/z] [mz] | [ppm] | [M-HJ [m/z] [m/z] | [ppm] | [M+H]"
619.3083 | 619.3084 0.2 Ca2sHa7N2013 621.3243 | 621.3229 | -2.2 | CygH49N2013*
471.2315 | 471.2348 7.1 C22H3sN20g" 345.1674 | 345.1656 | -5.1 C1sH2sN207"
428.2312 | 428.2290 | -5.2 C21H3sNOg 327.1553 | 327.1551 | -0.8 C15H23N206"
411.2017 | 411.2024 1.7 Ca1H310¢ 310.1290 | 310.1285 | -1.6 C1sH20NO¢*
343.1756 | 343.1762 1.7 Ci17H2707 301.1447 | 301.1394 | -17.4 C13H21N206*
325.1706 | 325.1657 - C17H250¢ 285.1350 | 285.1333 | -6.0 C14H2106"
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113.0599 | 113.0597 | -2.1 CeHoO2"
95.0496 | 95.0491 -4.6 CeH;0O*
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Figure 12. UPLC-HR(ESI™)-qTOF-MS/MS mass spectral data of ubas#37 [4'-UB-2'-(asc-C4)-asc-C7] in
both negative and positive ion modes. UPLC-HR(ESI*)-qTOF-MS/MS fragmentation produced a fragment
ion signal for CisH2sN207" (m/z 345.1660 [M + H]*, 4 -1.0 ppm) (Figure 5 — figure supplement 3),
indicating that ascr#11 [asc-C4] represents the first ascaroside in ubas#37 [4'-UB-2'-(asc-C4)-asc-C7].
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560.2329 | 560.2349 3.5 CasH3sNO;3° 359.1799 | 359.1813 3.8 CisH27N207"
534.2481 | 534.2556 | 14.0 | CaH4NO1 341.1728 | 341.1707 | -6.1 Ci6H25N206"
517.2330 | 517.2291 | -7.7 C24H37012° 331.1509 | 331.1500 | -2.7 C14H23N,07*
449.2003 | 449.2028 5.6 C20H33011 259.1296 | 259.1288 | -3.0 C11H19N205*
347.1478 | 347.1460 | -5.3 Ci4H23N20g° 242.1032 | 242.1023 | -3.9 CuH1sNOs*
329.1371 | 329.1354 | -5.0 C14H21N207 216.1233 | 216.1230 | -1.0 C1oH1sNO4*
303.1450 | 303.1449 | -0.3 C14H2307 199.0966 | 199.0965 | -0.5 C10H1504"
285.1339 | 285.1344 1.5 C14H2106 184.0962 | 184.0968 35 CoH14NOs*
247.1198 | 247.1187 | -45 C11H100¢ 147.0770 | 147.0764 | -3.9 CsH11N205*
219.0865 | 219.0874 4.2 CoHi506” 129.0667 | 129.0659 - CsHgN202*
201.0785 | 201.0768 | -8.4 CoH130s" 113.0606 | 113.0597 - CsHoO2"
145.0629 | 145.0619 | -7.1 CsHoN2O3 101.0610 | 101.0597 - CsHyO2*
128.0359 | 128.0353 | -4.8 CsHeNO3 95.0489 | 95.0491 2.3 CeH,O*
102.0576 | 102.1561 - C4HgNO»
85.0329 | 85.0407 - C4HsO2
73.0322 | 73.0295 - CsHsOy

Figure 13. UPLC-HR(ESI™)-gTOF-MS/MS mass spectral data of ubas#27 [4'-UB-2'-(asc-C5)-asc-oC3]

in both negative and positive ion modes.
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Obs. Calc. Error | lon Formula Obs. Calc. Error | lon Formula
[m/z] [m/z] | [ppm] | [M—HJ [m/z] [m/z] | [ppm] | [M+H]"
591.2781 | 591.2771 -1.7 C26Ha3N2013 593.2916 | 593.1916 0.1 Co26HasN2013*
574.2523 | 574.2505 -3.1 Co6HaoNO13” 359.1818 | 359.1813 | -1.5 Ci16H27N2O7*
548.2716 | 548.2712 -0.6 CasHa2NO12 341.1710 | 341.1707 -0.7 Ci16H25N206*
531.2447 | 531.2447 0.0 CasH39012° 259.1290 | 259.1288 | -0.5 C11H19N20s*
463.2189 | 463.2185 -0.9 C21H3s011° 242.1028 | 242.1023 | -2.1 C11H1sNOs*
361.1615 | 361.1616 0.5 C15H25N20g° 216.1234 | 216.1230 | -1.8 CioH1sNO4*
343.1517 | 343.1511 | -1.9 | CisH23N207 199.0967 | 199.0965 | -1.0 CioH1504*
303.1447 | 303.1449 0.7 C14H2307 184.0971 | 184.0968 | -1.5 CoH14sNO3*
285.1345 | 285.1344 | -0.3 C14H210¢ 147.0766 | 147.0780 | -1.5 CsH1:N203*
275.1486 | 275.1500 5.0 Ci13H230¢ 129.0662 | 129.0659 | -2.3 CsHoN»O,*
247.1188 | 247.1187 -0.2 C11H190¢ 113.0600 | 113.0597 -3.0 CeHoO"
233.1028 | 233.1030 | 1.1 C10H170¢ 101.0602 | 101.0597 | -5.4 CsHyO*
213.0881 | 213.0881 0.1 CoH13N204 95.0496 95.0491 -4.8 CeH,O"
145.0622 | 145.0619 -2.5 CsHoN2O3
127.0515 | 127.0513 -1.9 CsH7N20y
102.0573 | 102.0561 - C4HgNO»
85.0320 | 85.0295 - C4HsO2
73.0326 73.0295 - C3Hs02

Figure 14. UPLC-HR(ESI™*)-gTOF-MS/MS mass spectral data of ubas#28 [4'-UB-2'-(asc-C5)-asc-C4, 13]
in both negative and positive ion modes.
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Obs. Calc. Error Obs. Error Obs. Calc. Error
[m/z] [m/z] | [ppm] [m/z] [ppm] [m/z] | [m/z] [ppm]
605.2923 | 605.2927 0.5 | CyHasN2013 607.3040 | 607.3073 | 5.3 | Cy7Ha7N20O13*
562.2866 | 562.2869 0.3 C26H4sNO12 359.1801 | 359.1813 | 3.4 | CigH27N2O7*
545.2603 | 545.2604 0.0 Co6H41012" 341.1701 | 341.1707 1.7 Ci6H25N206*
477.2345 | 477.2341 -0.3 Co2H37011 316.1749 | 316.1755 1.9 CisH2sNOg*
375.1792 | 375.1773 -1.9 C16H27N20g” 299.1483 | 299.1489 | 2.1 CisH2306*
357.1671 | 357.1667 -0.4 C16H25N20O7 259.1284 | 259.1288 | -3.1 C11H19N>O5*
332.1747 | 332.1715 -3.3 CisH26NO7 242.1024 | 242.1023 | -0.4 C11H1sNOs*
315.1433 | 315.1449 1.6 Ci1sH2307 199.0968 | 199.0965 | -1.4 Ci0H1504*
303.1593 | 303.1449 0.9 C14H2307 184.0965 | 184.0968 | 1.5 CoH14aNO3*
297.1319 | 297.1370 2.5 Ci15H2106 147.0769 | 147.0764 | -3.2 CsH11NO3*
285.1340 | 285.1344 0.4 C14H2106 129.0664 | 129.0659 | -4.4 CsHgN,O,*
275.1537 | 275.1500 -3.7 Ci13H2306 113.0602 | 113.0597 | 4.4 CsHoO2"
247.1184 | 247.1088 0.3 C11H1906 101.0606 | 101.0597 | -8.7 CsHq0O,*
229.1101 | 229.1081 -2.0 C11H1705 95.0500 95.0491 -8.7 CgH,O*

Figure 15. UPLC-HR(ESI)-qTOF-MS/MS mass spectral data of ubas#1 [4'-UB-2'-(asc-wC5)-asc-C5]
(from P. taiwanensis) in both negative and positive ion modes. Analysis of NMR data of ubas#1 isolated
from the exo-metabolome of P. taiwanensis has confirmed its chemical identity (supplementary file 1d —
Figures 12-15).
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Obs. Calc. Error | lon Formula Obs. Calc. Error | lon Formula
[m/z] [mz] | [ppm] | [M—-H] [m/z] [m/z] | [ppm] | [M+H]"
605.2931 | 605.2927 -0.7 C27H45N2013" 607.3092 | 607.3073 -3.1 C27H47N2013*
562.2891 | 562.2869 -3.8 Ca6H4aNO12 359.1824 | 359.1813 -4.7 Ci16H27N207*
545.2617 | 545.2604 | -2.4 C26H41012" 341.1723 | 341.1707 -1.8 C16H25N206"
477.2352 | 477.2341 -2.2 C2H37011 316.1771 | 316.1755 -5.0 C1sH26NOg"
375.1785 | 375.1773 -3.2 C16H27N20g" 299.1500 | 299.1489 -3.5 C15H2306"
357.1668 | 357.1667 -0.3 C16H2sN207 259.1294 | 259.1288 -2.0 C11H19N20O5"
332.1721 | 332.1715 -1.9 CisH26NO7 242.1031 | 242.1023 -3.3 C11H16NOs*
315.1463 | 315.1449 -4.4 Ci5H2307 199.0969 | 199.0965 -2.1 Ci1oH1504"
303.1466 | 303.1449 -5.6 C1aH2307 147.0768 | 147.0764 -2.3 CsH11N203"
297.1354 | 297.1370 -3.3 C15H210¢ 129.0661 | 129.0659 -1.9 CsHgN2O,*
285.1347 | 285.1344 | -1.1 C14aH210¢ 113.0600 | 113.0597 -3.0 CeHyOy"
275.1508 | 275.1500 -2.8 C13H230¢ 101.0600 | 101.0597 -3.0 CsHyO*
247.1193 | 247.1088 -2.5 C11H190¢ 95.0493 95.0491 -1.8 CeH;O"
229.1087 | 229.1081 -2.3 C11H1705
145.0626 | 145.0619 -5.1 CsHgN2O3
127.0513 | 127.0513 -0.3 CsH7N2Oy
102.0581 | 102.0561 | -19.7 C4HsNO,
85.0330 85.0295 -41.2 C4Hs0,
73.0347 | 73.0295 | -70.8 CsHs0y

Figure 16. UPLC-HR(ESI'*)-qTOF-MS/MS mass spectral data of ubas#1 [4'-UB-2'-(asc-wC5)-asc-C5]
(from P. laevicollis) in both negative and positive ion modes. Analysis of NMR data of ubas#1 isolated
from the exo-metabolome of P. laevicollis confirmed its chemical identity (supplementary file 1d — Figures
16-19).
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Obs. Calc. Error | lon Formula Obs. Calc. Error | lon Formula
[m/z] [mz] | [ppm] | [M-—H] [m/z] [m/z] | [ppm] | [M+H]"
605.2920 | 605.2927 1.2 | Cy7HasN2O13 607.3087 | 607.3073 | -2.3 | CyyHa7N2043*
562.2879 | 562.2869 | -1.8 | CzsHasNO1y 359.1829 | 359.1813 | -4.7 | CisHo7N.O7*
545.2607 | 545.2604 | -0.6 Ca6H41012" 341.1722 | 341.1707 | -4.3 Ci16H25N206*
477.2338 | 477.2341 0.7 CooH37011° 299.1503 | 299.1489 | -4.6 C15H2306"
375.1766 | 375.1773 2.0 Ci16H27N20g" 259.1297 | 259.1288 | -3.1 Ci11H19N205*
357.1665 | 357.1667 0.6 Ci16H25N207 242.1036 | 242.1023 | -5.5 Ci11H16NOs*
332.1713 | 332.1715 0.6 CisH26NO7 216.1240 | 216.1230 | -4.3 Ci1oH1sNO4*
315.1453 | 315.1449 | -1.3 CisH2307 199.0973 | 199.0965 | -4.3 Ci1oH1504"
303.1451 | 303.1449 | -0.4 C14H2307 184.0977 | 184.0968 | -4.6 CusHuNO3*
297.1353 | 297.1370 -3.1 C15H210¢ 147.0771 | 147.0764 | -4.6 CsH11NO5*
285.1341 | 285.1344 | -0.8 C14H2106" 129.0665 | 129.0659 | -5.1 CsHyN,O,*
275.1494 | 275.1500 2.1 Ci13H230¢ 113.0604 | 113.0597 | -6.1 CeHyO2*
247.1183 | 247.1088 1.5 C11H190¢ 101.0604 | 101.0597 | -6.9 CsHyO*
229.1076 | 229.1081 2.4 C11H1705 95.0498 | 95.0491 -7.2 CeH,O*
145.0621 | 145.0619 | -1.9 CsHgoN,O3
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102.0579 | 102.0561 | -18.2 C4HsNO,
85.0330 | 85.0295 | -40.6 C4Hs0,
73.0337 | 73.0295 | -57.2 C3Hs0O2

Figure 17. UPLC-HR(ESI™)-gTOF-MS/MS mass spectral data of ubas#30 [4'-UB-2'-(asc-C5)-asc-C5, 9]
(from P. maxplancki) in both negative and positive ion modes.
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Obs. Calc. Error | lon Formula Obs. Calc. Error | lon Formula
[m/z] [mz] | [ppm] | [M-—HJ [m/z] [m/z] | [ppm] | [M+H]
605.2954 | 605.2927 | -4.5 | Cy7H4sN20O13 607.3084 | 607.3073 | -1.9 | Cy7H47N2013*
562.2898 | 562.2869 | -5.1 Ca6H4sNO1- 359.1827 | 359.1813 | -3.9 C1eH27N207"
545.2630 | 545.2604 | -4.9 Co6Ha1012" 341.1713 | 341.1707 | -1.8 Ci16H25N206"
477.2362 | 477.2341 | -4.4 CooH37011 259.1293 | 259.1288 | -1.8 C11H19N205*
471.2384 | 471.2348 | -7.6 Ca2H35N209° 242.1024 | 242.1023 | -0.3 CuH1NOs*
462.2233 | 462.2345 | 24.1 | CxH3sNO1o 216.1239 | 216.1230 | -3.9 CioH1sNO4*
375.1775 | 375.1773 | -0.5 Ci6H27N20g° 199.0969 | 199.0965 | -1.9 C10H1504"
357.1656 | 357.1667 3.0 Ci6H25N207 184.0968 | 184.0968 0.3 CoH1sNO3s*
332.1713 | 332.1715 0.4 Ci5H26NO7 147.0768 | 147.0764 | -2.9 CsH11N203*
315.1466 | 15.1449 -5.5 C15H2307 129.0663 | 129.0659 | -3.5 CsHoN,O*
303.1476 | 303.1449 | -8.8 C14H2307 113.0602 | 113.0597 | -4.0 CsHoOo"
297.1370 | 297.1370 | -9.0 Ci15H210¢ 101.0605 | 101.0597 - CsHoO,"
285.1354 | 285.1344 | -3.8 C14H210¢ 95.0497 | 95.0491 - CeH,O"
275.1506 | 275.1500 | -2.2 C13H230¢
247.1196 | 247.1088 | -3.4 C11H190¢
229.1094 | 229.1081 | -5.3 C11H1:05
145.0636 | 145.0619 - CsHoN,O3
127.0513 | 127.0513 0.0 CsH7N.Oy
102.0571 | 102.0561 - C4HsNO»
85.0324 | 85.0295 - C4HsO2
73.0328 | 73.0295 - CsHsO2

Figure 18. UPLC-HR(ESI™)-qTOF-MS/MS mass spectral data of ubas#30 [4'-UB-2'-(asc-C5)-asc-C5, 9]
(from P. fukushimae) in both negative and positive ion modes. Peak at m/z 605.2954 was tentatively
assigned to be ubas#30 [4'-UB-2'-(asc-C5)-asc-C5, 9].
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477.2376 | 477.2341 -7.3 C2oH37011" 259.1287 | 259.1288 0.5 C11H19N20O5"
361.1680 | 361.1616 | -17.6 | CisH2sN.Og 242.1030 | 242.1023 | -2.9 C11H16NOs*
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Figure 19. UPLC-HR(ESI™)-gTOF-MS/MS mass spectral data of ubas#29 [4'-UB-2'-(asc-C6)-asc-C4] in
both negative and positive ion modes.
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Obs. Calc. Error | lon Formula Obs. Calc. Error | lon Formula
[m/z] [mz] |[ppm] | [M—HJ [m/z] [m/z] | [ppm] | [M+H]"
633.3261 | 633.3240 | -3.4 | CyoH4oN20O13 635.3382 | 635.3386 | 0.4 | CyHs51N2013"
590.3198 | 590.3182 | -2.7 | CgHisNO1o" 373.1942 | 373.1969 | 7.4 Ci7H29N207"
573.2941 | 573.2917 | -4.4 CosHus5012" 359.1815 | 359.1813 | -0.5 Ci16H27N20O7*
505.2683 | 505.2654 | -5.7 C24H41011 355.1882 | 355.1864 | -5.1 C17H27N2O6*
403.2128 | 403.2126 | -0.4 C23H3106 313.1740 | 316.1758 | -5.9 CisHasNOs*
343.1779 | 343.1762 | -4.8 CarH27O7 259.1339 | 259.1288 - C11H19N0O5"
329.1612 | 329.1606 | -1.9 C16H2507 242.1006 | 242.1023 | 7.2 CuH1NOs*
311.1474 | 311.1500 | 9.4 C16H2306" 199.0775 | 199.0965 - C10H1504"
275.1510 | 275.1500 | -3.5 C13H230¢6" 147.1079 | 147.0764 - CsH11N203*
261.1342 | 261.1344 | 0.6 C12H210¢ 129.0659 - CsHgN2O,*
257.1406 | 257.1394 | -4.3 C13H210s 113.0597 - CsHoOo"
247.1198 | 247.1187 | -4.4 C1uH160¢
243.1244 | 243.1238 | -2.4 C12H1605°
127.0629 | 127.0513 - CsH7N,Oy
102.0574 | 102.0561 - C4HsNO»
85.0310 | 85.0295 - C4HsO2

Figure 20. UPLC-HR(ESI™)-gTOF-MS/MS mass spectral data of ubas#31 [4'-UB-2'-(asc-C6)-asc-C6] in

both negative and positive ion modes.
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[m/z] [mz] | [ppm] | [M—H] [m/z] [m/z] | [ppm] | [M+H]"
633.3248 | 633.3240 | -1.3 | Ca9H49N2013 635.3365 | 635.3386 | 2.1 | CyHs5:N2013*
590.3182 | 590.3182 | 0.0 C2gH4gNO12 359.1818 | 359.1813 | -1.6 | CisH27N.O7*
573.2921 | 573.2917 | -0.8 CagH45012" 341.1706 | 341.1707 | 0.1 Ci16H27N2O6*
505.2667 | 505.2654 | -2.6 Co4H41011 299.1590 | 299.1601 | 3.9 Ci14H23N,05*
487.2532 | 487.2549 | 3.5 C24H39010" 259.1287 | 259.1288 | 0.2 Ci11H19N,05*
403.2068 | 403.2086 | 4.4 C18H31N20g" 242.1012 | 242.1023 | 4.7 C11H1sNOs*
385.1966 | 385.1980 | 3.8 C18H20N207 199.0962 | 199.0965 | 0.3 C10H1504"
360.2037 | 360.2028 | -2.6 C17H30NO7 147.0754 | 147.0764 | 1.1 CsH1:1N203*
343.1773 | 343.1762 | -3.2 CorH2:07 129.0652 | 129.0659 | 0.5 CsHgN2O,*
325.1661 | 325.1657 | -1.3 C17H250¢ 113.0593 | 113.0597 | 0.4 CeHoO2"
275.1503 | 275.1500 | -1.2 C13H230¢ 101.0596 | 101.0597 | 0.2 CsHs0,"
257.1395 | 257.1394 | -0.4 C13H2105 95.0491 | 95.0491 0.0 CeH;O"
247.1187 | 247.1187 | 0.2 C11H190¢
147.0659 | 147.0663 | 2.4 CeH1:04
99.0468 | 99.0452 - CsH,02
85.0311 | 85.0295 - C4Hs02
73.0333 | 73.0295 - C3Hs0x

Figure 21. UPLC-HR(ESI™*)-gTOF-MS/MS mass spectral data of ubas#32 [4'-UB-2'-(asc-C5)-asc-C7, 10]
in both negative and positive ion modes. Analysis of the dqf-COSY spectrum of ubas#32 [4'-UB-2'-(asc-
C5)-asc-C7, 10] (800 MHz, CD3s0D) enriched from the exo-metabolome of P. maxplancki confirmed the
presence of one 2'- and 4'-substituted ascarylose sugar, an unsubstituted ascarylose moiety, one (®-1)-
hydroxylated C5 side chain and one (»-1)-hydroxylated C7 side chain in ubas#32 (supplementary file 1d

— Figure 20).
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supplementary file 2d: MS/MS spectral data of UPAS chemicals
Figure 1. LC-HR(ESI™*)-MS/MS spectral data of upas#5 [4'-UP-asc-C4].
Figure 2. LC-HR(ESI™*)-MS/MS spectral data of upas#3 [4'-UP-asc-C5].
Figure 3. LC-HR(ESI7*)-MS/MS spectral data of upas#4 [4'-UP-asc-C7].

Figure 4. LC-HR(ESI7*)-MS/MS spectral data of upas#34 [4'-UP-2'-(asc-C4)-asc-C4, 14].
Figure 5. LC-HR(ESI7*)-MS/MS spectral data of upas#28 [4'-UP-2'-(asc-C5)-asc-C4, 15].

Figure 6. LC-HR(ESI7*)-MS/MS spectral data of upas#30 [4'-UP-2'-(asc-C5)-asc-C5].
Figure 7. LC-HR(ESI7*)-MS/MS spectral data of upas#32 [4'-UP-2'-(asc-C5)-asc-C7].
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Obs. Calc. Error | lon Formula Obs. Calc. Error | lon Formula
[m/z] [m/z] | [ppm] | [M—HJ [m/z] [m/z] | [ppm] | [M+H]"
347.1464 | 347.1460 | -1.1 | C14aH2sN2Og 349.1640 | 349.1605 | -9.8 | Ci4HzsN2Og"
217.1193 | 217.1194 | 0.5 CoH17N204 245,1088 | 245.1132 - C10H17N205"
211.1431 | 211.1452 - C11H1sN20> 200.1272 | 200.1281 | 4.5 C1oH1sNO3"
185.1675 | 185.1659 | -8.2 CioH21N20O 182.1159 | 182.1176 | 8.9 C1oH1NO,"
146.0828 | 146.0823 | -3.5 CsH12NO3” 173.1286 | 173.1285 | -0.9 CgH17N20,"
130.0860 | 130.0874 - CsH12NO2 147.0763 | 147.0764 | 0.6 CsH11N203"
113.0380 | 113.0357 - C4HsN,0y 133.0618 | 133.0608 - C4HgN203*
99.0468 | 99.0452 - CsH702 129.0669 | 129.0659 - CsHgN202*
88.0422 | 88.0404 - CsHsNOo» 115.0510 | 115.0502 - C4H7N202*
85.0311 | 85.0295 - C4HsO2 113.0605 | 113.0597 - CsHoO2"
95.0506 | 95.0491 - CeH;O*
90.0558 | 90.0550 - CsHgNO,*

Figure 1. UPLC-HR(ESI*)-qTOF-MS/MS mass spectral data of upas#5 [4'-UP-asc-C4] in both negative
and positive ion modes.
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Obs. Calc. Error | lon Formula Obs. Calc. Error | lon Formula
[m/z] [m/z] | [ppm] | [M—H] [m/z] [m/z] | [ppm] | [M+H]"

361.1615 | 361.1616 | 0.4 | CisH2sN2Og 363.1773 | 363.1762 | -3.1 | CisH27N2Og*
318.1556 | 318.1558 | 0.8 C14H24NO7 245.1136 | 245.1132 | -1.7 | CioH17N2Os*

301.1315 | 301.1293 | -7.5 CuH207 133.0616 | 133.0608 | -6.4 C4HgN20s*
247.1176 | 247.1187 | 4.6 C11H160¢" 115.0514 | 115.0502 - C4H7N20,"
201.0750 | 201.0768 | 9.0 CoH130s" 95.0501 | 95.0491 - CeH,0O*

144.0665 | 144.0666 | 0.8 CeH10N203"
131.0455 | 131.0462 | 5.3 C4H7NO3"
127.0398 | 127.0401 | 1.9 CeH705

113.0354 | 113.0357 | 2.0 C4HsN20O2

99.0467 | 99.0452 - CsH70x
88.0427 | 88.0404 - CsHsNO2
73.0331 | 73.0295 - C3HsOx

Figure 2. UPLC-HR(ESI™*)-gTOF-MS/MS mass spectral data of upas#3 [4'-UP-asc-C5] in both negative
and positive ion modes.
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Obs. Calc. Error | lon Formula Obs. Calc. Error | lon Formula
[m/z] [m/z] | [ppm] | [M—H] [m/z] [m/z] | [ppm] | [M+H]
389.1935 | 389.1929 | -1.4 | Ci7H20N20g 391.2070 | 391.2075 1.2 | Ci7H31N2Os"
346.1875 | 346.1871 | -1.0 CisH2sNO7 278.0931 | 278.0870 - C1oH16NOg"
329.1616 | 329.1606 | -3.2 C16H2507 252.1095 | 252.1078 | -6.7 CoH1sNO7*
275.1505 | 275.1500 | -1.9 C13H230¢6" 245.1246 | 245.1132 - C10H17N205"
257.1365 | 257.1354 | -4.3 CgH21N207 236.0831 | 236.0765 - CgH1sNO7*
241.0723 | 241.0718 | -2.1 CuH10¢6 133.0608 | 133.0608 | 0.0 C4H9N,O3*
144.0665 | 144.0666 0.9 CsH1oNO3” 115.0511 | 115.0502 - C4H7NLOz*
131.0453 | 131.0462 7.0 C4H7N,O3
127.0745 | 127.0765 - CiHu Oz
113.0354 | 113.0357 2.0 C4HsN,Oy
99.0478 | 99.0452 - CsH:0O2
88.0433 | 88.0404 - CsHsNOo»
73.0336 | 73.0295 - CsHsO2

Figure 3. UPLC-HR(ESI*)-qTOF-MS/MS mass spectral data of upas#4 [4'-UP-asc-C7] in both negative
and positive ion modes.
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Obs. Calc. Error | lon Formula Obs. Calc. Error | lon Formula
[m/z] [m/z] | [ppm] | [M—H] [m/z] [m/z] | [ppm] | [M+H]"
563.2459 | 563.2458 | -0.3 | CH39N»013 565.2628 | 565.2603 | -4.3 | CaHaN2O13*
415.1724 | 415.1722 | -0.5 | CigH27N20g 345.1665 | 345.1656 | -2.4 | CisHzsN.O7*
372.1677 | 372.1664 | -3.4 C17H26NOg 331.1516 | 331.1500 | -4.8 C14H23N,07"
355.1401 | 355.1398 | -0.7 C17H230¢" 327.1569 | 327.1551 | -5.5 Ci5H23N206"
347.1461 | 347.1460 | -0.4 | Ci14H23N2Og 313.1407 | 313.1394 | -4.1 C14H21N206"
329.1361 | 329.1354 | -1.9 | Ci4H21N2O7 296.1145 | 296.1129 | -5.6 C14sH1sNOg*
304.1398 | 304.1402 1.1 C13H2NO7 285.1343 | 285.1333 | -3.5 C14H2106"
287.1142 | 287.1136 | -2.1 C13H107 271.1186 | 271.1176 | -3.8 C13H1906"
269.1032 | 269.1031 | -0.5 C13H170¢" 259.1289 | 259.1288 | -0.3 | CiiHi1gNoOs*
233.1035 | 233.1031 | -1.8 C10H1:0¢ 253.1087 | 253.1071 | -6.6 Ci13H1705"
219.0876 | 219.0874 | -0.7 CoH1506 245.1148 | 2451132 | -6.4 | CyoH17N20s5*
145.0627 | 145.0619 | -5.9 CsHoN2O3 228.0895 | 228.0866 - Ci1oH14NOs*
141.0564 | 141.0557 -5.0 CsHyO3 217.1083 | 217.1071 | -5.9 C10H1705"
131.0468 | 131.0462 | -4.7 C4H7N,03 199.0985 | 199.0965 - C10H1504"
127.0498 | 127.0513 - CsH7N20> 181.0870 | 181.0859 | -6.1 C10H1303*
113.0392 | 113.0357 - C4HsN2Oy 147.0772 | 147.0764 | -5.1 CsH11N205*
102.0562 | 102.0561 | -1.7 C4HgNO» 133.0616 | 133.0608 | -6.0 C4HyN2O3*
88.0413 | 88.0404 - C3HsNO2 115.0512 | 115.0502 - C4H7NLO,*
85.0313 | 85.0295 - C4HsO2 113.0604 | 113.0597 - CsHoO2"
73.0323 | 73.0295 - CsHsO2 95.0501 | 95.0491 - CeH/;O*
87.0449 | 87.0441 - C4H:0,"

Figure 4. UPLC-HR(ESI™)-gTOF-MS/MS mass spectral data of upas#34 [4'-UP-2'-(asc-C4)-asc-C4, 14]
in both negative and positive ion modes. Observation of the fragment ion signal for C4H;N20s (m/z
131.0468 [M - H]") indicated the presence of a ureidopropionic acid group in upas#34 [4'-UP-2'-(asc-C4)-

asc-C4, 14].
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[m/z] [m/z] | [ppm] | [M-—H] [m/z] [m/z] | [ppm] | [M+H]"
577.2608 | 577.2596 | -2.1 | CzsH41N2013 579.2771 | 579.2760 | -2.0 | CzsHasN2O43*
534.2593 | 534.2556 | -6.9 CasH4oNO1> 345.1675 | 345.1656 | -5.4 Ci5H2sNL07*
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463.2192 | 463.2185 | -1.4 C21H35011 245.1139 | 245.1132 | -3.0 Ci10H17N205*
359.1696 | 359.1711 4.2 C17H2:0g 228.0873 | 228.0866 | -2.7 Ci1oH14NOs*
347.1471 | 347.1460 -3.2 C14H23N20g" 202.1058 | 202.1074 | -7.6 CoH16NO4*
329.1349 | 329.1354 | -1.5 | CuHxuNO7 185.0824 | 185.0808 | -8.6 CoH1304*
303.1468 | 303.1449 | -6.3 C14H2307 133.0616 | 133.0608 | -5.9 C4HyN,O3*
285.1343 | 285.1344 | 0.1 C14H210¢ 115.0508 | 115.0502 | -5.5 C4H7NLO,*
275.1475 | 275.1500 9.3 C13H230¢ 101.0603 | 101.0597 | -5.9 CsHoO,"
247.1191 | 247.1187 | -15 C11H190¢ 95.0502 | 95.0491 - CeH,O"
233.1017 | 233.1031 5.9 C10H170¢
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131.0466 | 131.0462 | -3.1 C4H7N,O3
113.0364 | 113.0357 | -6.4 C4HsN,Oy
99.0456 | 99.0452 -4.8 CsH7:0O2
88.0422 | 88.0404 - CsHsNOo»
73.0327 | 73.0295 - CsHsO2

Figure 5. UPLC-HR(ESI™)-qTOF-MS/MS mass spectral data of upas#28 [4'-UP-2'-(asc-C5)-asc-C4, 15]
in both negative and positive ion modes. Observation of the fragment ion signal for C4H;N2Os (m/z
131.0466 [M - H]") indicated the presence of a ureidopropionic acid group in upas#28 [4'-UP-2'-(asc-C5)-
asc-C4, 15]. Observation of two other ion signals of C1sH23N20g™ (m/z 327.1555 [M + H]*) and C1sH2sN207
(m/z 345.1675 [M + H]*) indicated that the first ascaroside in upas#28 [4'-UP-2'-(asc-C5)-asc-C4, 15]
should carry a C5 side chain.
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591.2777 | 591.2771 | -1.1 | CzH43sN2013 593.2974 | 593.2916 | -5.2 | CyHasN2O13*
548.2707 | 548.2712 1.0 CosH4oNO1o 345.0647 | 345.1656 | 3.4 Ci5H2sNL,07*
531.2446 | 531.2447 | 0.3 CosH39012" 327.0624 | 327.1551 | -3.8 Ci5H23N206*
477.2359 | 477.2341 | -3.7 CooH37011 245.1127 | 245.1132 2.0 Ci10H17N205*
361.1617 | 361.1616 | -0.3 | CisH2sN2Og 228.0880 | 228.0866 | -5.9 C1oH1sNOs*
343.1522 | 343.1511 | -3.4 | CisH2sN2O7 202.1084 | 202.1074 | -5.3 CoH16NO4*
318.1551 | 381.1558 | 2.3 Ci14sH24NO7 185.0826 | 185.0808 - CoH1304*
303.1445 | 303.1449 1.4 C14H2307 133.0617 | 133.0608 | -7.2 C4HyN,O3*
301.1293 | 301.1293 | -0.2 C14H207 115.0513 | 115.0502 - CsH7N20O2*
285.1336 | 285.1344 | 0.1 C14H2106" 101.0606 | 101.0597 - CsHyOy*
247.1191 | 247.1187 | -1.7 C11H190¢ 95.0500 | 95.0491 - CeH,O*
229.1102 | 229.1081 - CuH170s5
147.0665 | 147.0663 | -1.4 CeH1104
131.0459 | 131.0462 2.1 CsH7N203
113.0358 | 113.0357 | -1.7 C4HsN,Oy
99.0475 | 99.0452 - CsH70,
88.0428 | 88.0404 - C3HsNO,
73.0347 | 73.0295 - C3Hs0y

Figure 6. UPLC-HR(ESI™*)-gTOF-MS/MS mass spectral data of upas#30 [4'-UP-2'-(asc-C5)-asc-C5] in

both negative and positive ion modes.
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UPLC-HR(ESI)-gTOF-MS/MS UPLC-HR(ESI")-gTOF-MS/MS
Obs. Calc. Error | lon Formula Obs. Calc. Error | lon Formula
[m/z] [m/z] | [ppm] | [M—HJ [m/z] [m/z] | [ppm] | [M+H]"
619.3092 | 619.3084 | -1.4 | CysH47N2013 621.3267 | 621.3229 | -6.1 | CgHagN2013*
576.3005 | 576.3025 | -3.6 | Cu7HisNO1o 369.1882 | 369.1908 | -3.9 C14H29N20g*
559.2748 | 559.2760 2.1 Co7H43012" 345.1664 | 345.1656 | -2.2 CisH25N,07*
505.2690 | 505.2654 | -7.1 C24H41011 259.1347 | 259.1288 - Ci11H19N205*
491.2520 | 491.2498 | -4.5 Ca3H39011" 245.1127 | 245.1132 1.9 C10H17N205*
342.1937 | 342.1922 | -4.5 Co7H2sNOg 228.0827 | 228.0866 - C1oH1sNOs*
329.1602 | 329.1606 1.1 C16H2507 133.1438 - C4HgN,O3*
275.1512 | 275.1500 -4.3 C13H230¢6 115.2455 - CsH7NL0,*
247.1183 | 247.1187 1.8 C11H190¢
112.9861 | 112.9880 - C4HOL

Figure 7. UPLC-HR(ESI™*)-gTOF-MS/MS mass spectral data of upas#32 [4'-UP-2'-(asc-C5)-asc-C7] in

both negative and positive ion modes.
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