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S1. Morphological comparison between Anabaena minutissima UTEX 1613 and cf. Anabaena sp. UIC
10035

UTEX 1613 UIC 10035



S2. Complete phylogenetic tree for taxonomic identification of UIC 10035

—Ij Nostoc muscorum CENAB1 (AY218828)
100 Nostoc sp. PCC7423 (DQ185242)* cluster 3.3 | Nostoc 3.3

Nostoc sp. KK-01 (AB187508)
] gg | Anabaena flos-aquae UTCC64 (FJ830582)
Anabaena vaniabilis ATCC29413 (CP000117)
75 100 Anabaena laxa RPAN14 (GQ466510)

99 | Nostoc sp. PCC7120 (17227497) cluster 3.1

Nostoc sp. PCC9426 (AM711538)

{Nostoc sp. PCC6720 (DQ185240)" cluster 2.2 ]Nosmc 22
Nostoc punctiforme PCC73102 (NC010628)* cluster 1
Nostoc sp. GSV224 (AF062637)
Nostac sp. ATCC53789 (AF062638)
Nostoc sp. PCC9305 (AY742453)
Nostoc sp. PCC9229 (AY742451)
Nostoc sp. PCC9709 (AF027654)

Cylindrospermum licheniforme UTEX2014 (AB075983)
4L— Cylindrospermum clade
100 L Cylindrospermum stagnale PCC7417 (AJ133163)*

100 | Tichormus azollae (AJ630454)
59 _| Trichormus variabilis (AJ630457)
Trichormus vaniabilis (AJ630456)
ﬁ{ Trichormus variabilis HINDAK 2001/4 (AJ630456)

Nostoc 3.1

98

Nostoc 1

Trichormus clade

Anabaena sp. PCC7108 (AJ133162)* cluster 2 7] Anabaena 2
B 100 Anabaena affinis NIES-40 (AF247591)
— 1 Anabaena planctonica 1tu38s8 (AJB30433)
100 ——— Aphanizomenon flos-aquae PCC7905 (AY038035)*
] Anabaena flos-aquae PCC9302 (AY038032)" cluster 3

” ﬁDﬁnabaeﬂa flos-aquae NIVA-CYAB83/1 (AJ133158)
95 L Anabaena sp. A202A1 (AJ133159)
100 [— Nostoc sp. PCC8112 (AM711537)
L 4': Cf. Anabaena sp. UIC 10035
% L Nostoc sp. PCC8976 (AM711525)
Nostoc elgonense TH3S05 (AM711548)
¢ Anabaena minutissima UTEX1613
4100L Nostoc sp. 8941 (AY742448)
Anabaena cylindrica PCC7122 (AF091150)* cluster 1
Anabaena augstumalis SCMIDKE JAHNKE/4a (AJ630458) Anabaena 1
Anabaena cylindrica UTAD A212 (GQ443447)
100 Anabaenopsis elenkinii AB2002/37 (AM773306)
98 Anabaenopsis sp. PCC9215 (AY038033)* Anabaenopsis clade
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85
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Evolutionary distances were determined using the minimum evolution method with 1,000 replicate
bootstrap re-sampling to construct the phylogenetic tree. Strains denoted with an asterisk (*) are
“Bergey’s” reference strains. Strains were obtained from NCBI with the accession number given in

parentheses. Only bootstrap values greater than or equal to 75% are displayed.



S3. Complete NMR data for minutissamide E (1) in DMSO-ds

Minutissamide E (1)

mult.

a b b b b
oc OH (Jin Hz) COSsY HMBC ROESY
1 169.6
2 69.6 4.17 d(4.8) H-3 1 NH
3 56.0 3.92 td(10.8,4.8) H-2, H-4, NH 1,2,4,4-Me H-2, H,-5, 4-Me
4 322 168 m H-3. H-5, 4-Me H-2
Ahmoo 117 m
5 334 162 m H-4 H-3, 4-Me
117 m
6 255 195 m
7 297 125 m
8 293 1.25 m overlapped overlapped
9 291 125 m PP PP
10 290 125 m
11 289 125 m
12 286 125 m
13 233 144 m H-14, H-12 12,14, 15
14 419 237 t(7.2) H-13 12,13
15 210.6
16 438 236 t(7.2) H-17 15, 17,18
17 16.7 147 s(7.2) H-16, H-18 15, 16, 18
18 136 0.83 t(7.2) H-17 16, 17
3-NH 6.77 d (108) Sv lPro H'2- H-4, 4'Mev H'2NMeAsn
4-Me 16.0 0.57 d(6.6) 3,5 H-3, H-5
Pro 1 171.2
2 59.9 4.25 dd (8.4, 2.4) H-3 1,34 H-3, H-4, NHapmoo
194 m
3 30.1 199 m H-2, H-4
171 m
4 234 184 m H-3, H-5
311 m
5 46.7 421 m H-4 H-2, H-3, H-4, H-2\measn
NMeAsn 1 167.4
2 49.7 552 dd(11.4,3.6) H-3 1, 3, 4, N-Me, lomernr H-3, NHrng, H-Ser, H-2rr
NHThrz: NHAhmoo
1.97 overlapped
3 33.7 300 dd (15.6, 12.0) H-2 1,2,4 H-2
4 1715
N-Me 30.5 293 s 2, Lomethr H-2omethr H-3omethr
5.99 s
NH, 749 s 3,4 H-3, H-3pnp
OMeThr 1 169.6
2 526  4.79 dd(9.0,1.8) NH, H-3 3,4, 1a H-3, H-4, NH, NMe
3 75.1 3.71 qd(6.0,1.8) H-2, H-4 OMe H-2, H-4, NMe, Hy-5p,4
4 147  0.95 d(6.0) H-3 2,3 H-2, H-3, OMe
O-Me 55,6 3.13 s 3 H-3
NH 6.74 d (9.0 H-2 1Al NHaa
Ala 1 171.9
2 49.1 419 p(7.8) H-3, NH 3 NH
3 16.3 1.29 d(7.8) H-2 1,2 H-2
NH 7.58 d(7.8) H-2 2,3, 1gn H-2, H-3, NHomeThr, H-261n
Gln 1 1711
2 529 408 m H-3, NH 3 H-3, H-4, NH
1.78 m
3 26.5 203 m H-2, H-4 H-2
4 31.8 215 m H-3 2,3,5 H-2, H-4+,
5 173.9
NH 7.25 d(9.0) H-2 2,3, Lt H-2, H-3, H-27,1, H-31112
NH, 6.80 s 4,5 H-4



7.27

Thrl 1 170.4
2 61.3 390 m H-3, NH 3 H-3, H-4
3 65.2  4.17 overlapped H-2, H-4
4 20.6  1.25 overlapped H-3 2,3 H-2
NH 8.84 brs H-2 H-2,H-3, H-2riz, H-3mne,
NHGIn
Thr2 1 174.2
2 56.6  5.02 dd(10.2,2.4) H-3, NH 1,3, 1pm H-3, H-4, NH, NHr
3 703 457 brm H-2, H-4 H-2, H-4, H-Zovern, NHein
,NHThrl
4 19.0 1.25 overlapped H-3 2,3 H-3, H-5p,,
NH 8.37 d(10.2) H-2 1pnp H-2, H-2nmeasns NHomethr
Dhb 1 163.9
2 1324
3 117.3 5.38 q(7.2) H-4 1,2,4 H-4, NH, NHonmeasn
4 132 175 d(7.2) H-3 2,3 H-3, H-472
NH 9.08 s 1, 2,3, 1y H-3, H-2y
Val 1 168.8
2 555  4.31 dd (9.0, 6.0) H-3, NH 3,4,4 H-3, H-4, H-4’, NH, NHpyy,
3 327 181 m H-2, H-4, H-4’ 1,2,4,4
4 184 0.83 d(6.0) H-3 2,3,4 H-2, H-3
4 19.0 0.89 d(6.0) H-3 2,3,4 H-2, H-3
NH 6.85 d(9.0) H-2, H-3, H-4, H-2 ahmoo

“Carbon chemical shifts were assigned from the DEPT-Q spectrum (226 MHz), "Measured at 600 MHz



S4. Advanced Marfey’s analysis of 1 for the determination of amino acid configurations

%Y DL-FDLA derivatives

L

L-S L-R
D-R D-S

| \__JLL
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bl |' .|||

6-aa

DL-Pro

VUL

DL-NMeAsn & DL-Glu

Ul A
. 1 L] DL-OMeThr
DL-Thr
DL-Val
:» L-FDLA derivatives
F L-R
. || ___J ¥ 8-aa
|||| .ll. L-Pro

L-NMeAsn & L-Glu

L = - l-OMeThr

m L-Thr

ool L-Val

 ivative of acid hyarolyeste of 1 HPLC refention times of L- |
Amino acid FDLA derivative of acid Assignment
L D hydrolysate of 1

Ahmoo 67.0 min (S) 72.4 min (R) 72.4 min R
Pro 30.4 min 34.1 min 30.5 min L
NMeAsn 26.3 min 24.0 min 26.3 min L
Ala 30.9 min 35.4 min 35.6 min D
GIn 27.2 min 28.7 min 27.4 min L
Thr 24.5 min 30.6 min 24.7 min L
Val 35.8 min 43.8 min 35.9 min L

e L-FDLA derivative of Thr was further compared with L-FDLA derivatives of four Thr amino acid
standards L-Thr, L-allo-Thr, D-Thr and D-allo-Thr, and corresponded with the retention time of L-

Thr.



S5. Synthesis of OMeThr standards and Marfey’s analysis of 1 for the absolute configuration of
OMeThr

o 0
"o NH, Boc,0, NaHCO, o NHBoc MeOTf, DTBP \0 NHBoc
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$6. *H NMR spectrum (600 MHz, DMSO-ds) of 1
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S7. DEPTQ spectrum (226 MHz, DMSO-dg) of 1
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S8. COSY spectrum (600 MHz, DMSO-dg) of 1
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S9. TOCSY spectrum (600 MHz, DMSO-dg) of 1
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S10. HSQC spectrum (600 MHz, DMSO-ds) of 1
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S11. HMBC spectrum (600 MHz, DMSO-ds) of 1
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S12. T-ROESY spectrum (600 MHz, DMSO-dg) of 1
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S13. 'H NMR spectrum (600 MHz, DMSO-dg) of 2
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S14. DEPTQ spectrum (226 MHz, DMSO-dg) of 2
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S15. COSY spectrum (600 MHz, DMSO-ds) of 2
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S16. TOCSY spectrum (600 MHz, DMSO-dg) of 2
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S17. HSQC spectrum (600 MHz, DMSO-ds) of 2
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S18. HMBC spectrum (600 MHz, DMSO-ds) of 2
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$19. 'H NMR spectrum (600 MHz, DMSO-dg) of 3
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S20. COSY spectrum (600 MHz, DMSO-ds) of 3
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S21. TOCSY spectrum (600 MHz, DMSO-dg) of 3
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S22. HSQC spectrum (600 MHz, DMSO-ds) of 3
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$23. *H NMR spectrum (600 MHz, DMSO-ds) of 4
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S24. COSY spectrum (600 MHz, DMSO-ds) of 4

10 9

ppm

10
ppm

28



S25. TOCSY spectrum (600 MHz, DMSO-ds) of 4
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S26. HSQC spectrum (600 MHz, DMSO-ds) of 4
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S27. HMBC spectrum (600 MHz, DMSO-ds) of 4
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$28. 'H NMR spectrum (600 MHz, DMSO-dg) of 5
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S29. DEPTQ spectrum (226 MHz, DMSO-ds) of 5

210 200 190 180 170 160 150 140 130 120 110

100

90

80

70

60

50

40

30

20

ppm

33



S30. COSY spectrum (600 MHz, DMSO-ds) of 5
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S31. TOCSY spectrum (600 MHz, DMSO-dg) of 5
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S32. HSQC spectrum (600 MHz, DMSO-ds) of 5
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S33. HMBC spectrum (600 MHz, DMSO-ds) of 5
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S34. Selective HMBC spectrum (900 MHz, DMSO-dg) of 5
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$35. 'H NMR spectrum (600 MHz, DMSO-dg) of 6
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S36. COSY spectrum (600 MHz, DMSO-ds) of 6
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S37. TOCSY spectrum (600 MHz, DMSO-ds) of 6
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S38. HSQC spectrum (600 MHz, DMSO-ds) of 6
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S39. HMBC spectrum (600 MHz, DMSO-ds) of 6

r ? ."}!‘
. . Voot Lo
. . T

Yo . -~ 40

' L]

- y .

- LA 60

oo » i

L]
- 80
-100
' ° ~120

0 L]
- 140
, - 160
» " ! .
L]

- 180
- 200
| T | T “\““\““\““\““_220
60 55 50 45 40 2.0 1.5 1.0 05 ppm

43



S40. *H NMR spectrum (600 MHz, DMSO-dg) of inseparable mixture of 7 and 8
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S41. COSY spectrum (600 MHz, DMSO-d) of inseparable mixture of 7 and 8
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S42. TOCSY spectrum (600 MHz, DMSO-ds) of inseparable mixture of 7 and 8
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S43. HSQC spectrum (600 MHz, DMSO-ds) of inseparable mixture of 7 and 8
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S44. HMBC spectrum (600 MHz, DMSO-ds) of inseparable mixture of 7 and 8
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