Supplementary material S1: Compounds isolated from Lyngbya majuscula
(A) Isolation procedure
A freeze-dried sample of the cyanobacterium L. majuscula (100 g) was extracted three times at room temperature with a mixture of methanol (CH3OH) and dichloromethane (CH2Cl2) (1:1) under ultrasounds. The combined extracts were evaporated under reduced pressure to give a greenish organic extract (6.29 g). The extract was subjected to flash RP-18 silica gel column eluted with water (H2O) (A), H2O– CH3OH (1:1) (B), CH3OH (C) and CH3OH –CH2Cl2 (8:2) (D) to afford four fractions (A, B, C, and D). Then, the fraction C (1.61 g) was subjected to flash silica gel column eluted with diethyl ether ((C2H5)2O) (A), (C2H5)2O-CH3OH (9:1) (B), CH3OH (C) and CH3OH-CH2Cl2 (8:2) (D) to afford four fractions (A, B, C, and D). Fraction B was subjected to HPLC purification (see conditions below) to give dolastatin 16 (1, 8.6 mg, tr = 4.1 min), tiahuramide A (2, 8.5 mg, tr = 5.6 min), tiahuramide B (3, 7.0 mg, tr = 7.1 min), tiahuramide C (4, 4.0 mg, tr = 8.2 min), serinol-derived malyngamide 4b (5, 5.5 mg, tr = 10.0 min), and serinol-derived malyngamide 4a (6, 2.4 mg, tr = 11.8 min). Semi-preparative purification of peptides and serinol-derived malyngamide was performed using a Waters (Milford, MA, USA) 1525 chromatography system fitted with a Waters 2487 tunable absorbance detector with detection at 214 nm. Purification was performed using gradient system of water and methanol from 25:75 H2O–CH3OH to 0:100 H2O–CH3OH in 30 min on a UP50DB C-18 column (250 x 10 mm, 5 µm, Interchim, Montluçon, France) at 2.5 mL min-1.
(B) Structural elucidation procedure
· LC-MS analyses
LC-MS analyses have been carried out on the same LC-MS device used for acquisition of chemical profiles, except the column (Hypersil Gold C18, 150 x 2.1 mm, 3 µm, 110 Å, Thermo Scientific, Waltham, MA, USA)) and the gradient solvent systems (from 50:50 H2O–acetonitrile (CH3CN), both with 0.1% formic acid, to 100% CH3CN in 15 min, then 100% CH3CN held for 15 min).
· NMR data acquisition
1D-NMR and 2D-NMR experiments of purified compounds 1, 5, 6 were acquired on a JEOL (Akishima, Tokyo, Japan) EX-400 spectrometer equipped with a NM-40 dual 1H, 13C probe (5 mm), in deuterochloroform (CDCl3) (500 μL) at 303 °K. All data were acquired using pulse sequence in the JEOL library (single pulse 1H and 13C, COSY 1H-1H, HSQC and DEPT), and all chemical shifts were calibrated on the residual solvent peak [CDCl3, 7.27 ppm (1H) and 80.0 ppm (13C)]. The chemical shifts, reported in delta (δ) units, in parts per million (ppm) are referenced relatively to trimethylsilyl (TMS).
(C) Identification of compounds
· Tiahuramides (2, 3, 4) and analogs in ESIMS/MS
Fragmentation experiments by ESIMS/MS were done using direct introduction of diluted samples in CH3OH (positive mode, collision-induced dissociation with 28 to 35 eV voltage). Results are summarized in Figure S1.1.
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Figure S1.1. ESIMS/MS fragmentation of tiahuramides (2,3,4) and trungapeptides (2’,3’,4’).
· Serinol-derived malyngamides 4a (6) and 4b (5) 
The mass and chemical shifts in 1H-NMR of the compounds (5) and (6) correspond to those reported in the literature by Wan and Erickson (1999) for the serinol-derived malyngamides 4b and 4a, respectively. MS analyses gives [M+H]+ m/z 428.2 and [M+Na]+ m/z 450.0 for serinol-derived malyngamide 4b, and [M+H]+ m/z 470.2 and [M+Na]+ m/z 492.4 for serinol-derived malyngamide 4a. Mass fragmentation occurring in the ESI mode in MS2 generates the same ion at m/z 410.3 for both compounds corresponding to the loss of H2O in 4a and the loss of COCH3 in 4b. The significant fragment at m/z 438.2 produced from the fragmentation of 4b may be explained by the loss of HOCH3.
 1H NMR (400 MHz, CDCl3) of (6): 5.81 (d, J=12.0 Hz, 1H), 5.47 (br, 1H), 5.45 (br, 1H), 4.31 (m, 1H), 4.17 (dd, J=4.0 and 12.0 Hz, 1H), 4.07 (dd, J=4.0 and 12.0 Hz, 1H), 3.47 (dd, J=6.0 and 14.6 Hz, 1H), 3.37 (dd, J=6.0 and 14.6 Hz, 1H), 3.32 (s, 3H), 3.30 (s, 3H), 3.12 (m, 1H), 2.32 (m, 2H), 2.23 (m, 2H), 2.16 (m, 2H), 2.04 (s, 3H), 1.57 (br, 2H), 1.40 (br, 20H), 0.85 (t, 3H, J=6.0 Hz).
1H NMR (400 MHz, CDCl3) of (5): 6.13 (d, J=8.0 Hz, 1H), 5.47 (br, 2H), 4.05 (m, 1H), 3.79 (dd, J=4.0 and 12.0 Hz, 1H), 3.64 (dd, J=4.0 and 12.0 Hz, 1H), 3.54 (m, 1H), 3.53 (m, 1H), 3.34 (s, 3H), 3.30 (s, 3H), 3.14 (m, 1H), 2.33 (m, 2H), 2.29 (m, 2H), 2.17 (m, 2H), 1.41 (br, 2H), 1.27 (br, 20H), 0.86 (t, J=6.0 Hz, 3H).
The proximity of the 1H chemical shifts between all compounds suggests that (5) and (6) are the serinol-derived malyngamides 4b and 4a respectively, except that the stereochemistry of (5) and (6) was not determined.
· Dolastatin 16 (1)
Mass spectrometry analysis gives a pseudomolecular ion [M+H]+ at m/z 879.5 and [M+Na]+ at m/z 901.6, which is consistent with the mass of dolastatin 16 (FABMS [M+H]+ m/z 879.525713 for a molecular formula: C47H70N6O10 ; Nogle and Gerwick, 2002; Pettit et al., 1997). The mass fragmentation generated on the sodium adduct of the molecular ion confirms the presence of residues like proline, Pro (loss of a m/z 97), alanine modified into lactic acid, Lac (loss of a m/z 72 instead of 71), dola-methyl-leucine, Dml (loss of a m/z 127), dola-phenyl-valine, Dpv (loss of a m/z 175). Two series of fragmentation are observed suggesting two bond cleavages at the depsi position. One series shows the successive loss of Pro, Lac, Dml, Pro and Dpv; the other one, the loss of Dml and Pro (Figure S1.2).
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Figure S1.2. ESIMS/MS fragmentation of (1).
[bookmark: _GoBack]Dml: dola-methyl-leucine; Dpv: dola-phenyl-valine; Hiva: 2-hydroxy-isolvaleric acid; Lac: lactic acid; N-Me-Val: N-methyl-valine; Pro: proline.
The 1H NMR spectrum of (1) shows characteristic signals of a peptide. Signals of deshielded protons between 7.70 and 6.74 ppm are related to two amine protons and a monosubstituted aromatic system, signals between 5.43 and 4.46 ppm represent  protons of aminoacids and protons bonded to heteroatoms, one signal at 3.10 ppm shows N-CH3 protons. Chemical shifts of the compound (1) are in accordance with those reported in the literature for dolastatin 16. 
1H NMR  of (1) (400 MHz, CDCl3): δ 8.00 (d, J = 10.2 Hz, 1H), 7.65 (d, J = 6.9 Hz, 3H), 7.58 (d, J = 7.5 Hz, 3H), 7.53 – 7.44 (m, 1H), 7.04 (d, J = 8.7 Hz, 1H), 5.73 (d, J = 3.0 Hz, 1H), 5.51 – 5.44 (m, 2H), 5.26 (d, J = 8.9 Hz, 1H), 4.93 (dd, J = 8.9, 2.6 Hz, 1H), 4.86 (d, J = 7.1 Hz, 1H), 4.76 (dd, J = 8.2, 1.8 Hz, 1H), 4.21 (s, 1H), 4.01 – 3.93 (m, 3H), 3.75 (dd, J = 17.0, 9.5 Hz, 2H), 3.44 (s, 1H), 3.39 (s, 4H), 3.16 (dd, J = 7.2, 3.7 Hz, 2H), 2.82 (s, 2H), 2.69 (dd, J = 13.3, 4.4 Hz, 2H), 2.61 (s, 10H), 2.51 (s, 3H), 2.47 (s, 8H), 2.35 (s, 10H), 2.05 (s, 1H), 1.82 (s, 1H), 1.74 (s, J = 6.9 Hz, 3H), 1.73 (d, J = 8.9 Hz, 4H), 1.52 (s, 5H), 1.36 (t, J = 6.9 Hz, 7H), 1.30 (s, J = 7.2 Hz, 5H), 1.21 (d, J = 6.4 Hz, 4H), 1.17 (dd, J = 6.8, 4.5 Hz, 22H), 1.10 (d, J = 6.7 Hz, 6H).
Similarly, characteristic signals of a peptide can be observed in the 13C NMR spectra. Eight signals highly deshielded between 174.8 and 169.2 ppm are related to the carbonyl carbon of the peptidic linkage and stand for the number of aminoacids in (1). Four signals between 140.7 and 126.3 ppm indicate the presence of an aromatic ring as previously observed in the proton spectra. The presence of two depsipeptidic linkages in (1) is corroborated by the presence of two deshielded carbons at 76.5 and 66.8 ppm. Dolastatin 16 contains 47 carbons listed below whose chemical shifts are consistent with the literature.
13C NMR of (1) (101 MHz, CDCl3) : δ 174.82 (C=O), 172.44 (C=O), 171.48 (C=O), 171.20 (C=O), 171.13 (C=O), 169.76 (C=O), 169.48 (C=O), 169.21 (C=O), 140.75 (Cq), 129.72 (2 CHo), 128.50 (2 CHm), 126.33 (1 CHp), 76.54 (C), 66.80 (C), 61.45 (C), 59.63 (C), 59.01 (C), 57.99 (C), 56.60 (C), 50.78 (C), 47.72 (CH2), 46.61(CH2), 46.06 (CH2), 41.11 (CH2), 41.04, 38.83, 32.47, 30.98 (CH2), 30.85 (CH2), 29.47 (NCH3), 28.45, 25.65, 25.46 (CH2), 25.17 (CH2), 24.93 (CH2), 22.81 (CH2), 21.93, 20.45, 19.87, 19.86, 17.90, 17.35, 16.24, 15.28, 15.04.
Considering the minor variations of 13C chemical shifts between (1) and dolastatin 16, we assume that (1) is dolastatin 16 even if the stereochemical analysis of (1) has not been determined.
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