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1 Peptide synthesis
1.1 Materials and Methods

SPPSI oxyma pure (hydroxyiminocyanoacetic acid ethyl ester) was purchdsad SENN AG,
N,N%diisopropyl carbodiimide (DIC) was purchasedfrom Iris Biotech GMBH, N-
ethyldiisopropylamine potassium iodide, piperiding triisopropylsilane, 2 2(ethylenalioxy)
diethanethiolwere purchasetrom Sigma Aldrich, phenylsilane was purchasé&wm TCI (Tokyo
Chemical Company)3,5-bis(chloromethylj}4-methylbenzoic acid was purchased from Enamine,
trifluoroacetic acid(TFA) purchased by Fluochem Ltd,chemicals were used as supplied and
solvents were of analytical grade. Amino acids were used as the following deriv&iaes
Cys(TrtyOH, FmocLeu-OH, FmocLys(Boc)OH, FmocHis(BocYOH, FmoecOrn-OH, Fmoe
Tyr(tBu)-OH, Fmoelle-OH, FmoecArg(PbfrOH , FmocNIe-OH, and FmocAla-OH. Tentagel S
RAM resin was purchased from Rapp Polyme@yclic peptide synthesis wagerformed

automatically by Liberty Blue Automated Microwave Peptide Synthesizer.

LC andMSi Analytical RRHPLC was performed with an Ultimate 3000 Rapid SeparatioMSC
System (DAD3000RS diode array detector) using an Acclaim RSLC 120 C18 colummn(2.220

A, 3x50 mm, flow 1.2 mL/min) from Dionex. Data recording and processing wasvdtmBionex
Chromeleon Management Sgst Version 6.80 faalytical RRHPLC). All RP-HPLC were using
HPLC-grade acetonitrile and MiHQ deionized water. The elution solutions were: A MilliQ
deionized water containing 0.1% TFA; B Milli@ionizedwater/acetaitrile (50:50, v/v); D MilliQ
deionized water/acetonitrile (10:90, v/v) containing 0.1% TP#&parative RIHPLC was performed
with a WatersautomaticPrep LC Controller Systencontaining the four following modules:
Waters2489 UV/Vis detector, Waters25@6mp, Waters Fraction Collector Ill and Waters 2707
Autosampler. ADr. Maisch GmbH Reprospher column (C&, 100x30 mm, particle size 5 pm,
pore size 100 A, flow rate 40 mL/minjas usedCompounds were detected by UV absorption at 214
nm using a Water248 Tunable Absorbance Detect@ata recording and processing was performed
with Waters ChromScope version 1.40 from Waters Corporation. AHREC were using HPLEC
grade acetonitrile and MiHQ deionized water. The elution solutions were: A MilliQ dezexi water
containing 0.1% TFA; D MilliQ deionized water/acetonitrile (10:90, v/v) containing 0.1% TFA. MS
spectra, recorded on a Thermo Scientific LTQ OrbitrapXL, were provided by the MS analytical
service of the Department of Chemistry and BiochemisttheWUniversity of Bern (group PD Dr.

Stefan Schirch)Yields are given as total yields (SPPS and second thioether ligation).



1.2 Synthesis of Bicyclic peptides

Linear peptides were synthesized by CEM Liberty Blue Microwave peptide syntheBieer.
synthesiswas carried out by using Rink Amide MBHA resin (1200 mesh), unloaded (0.78
mmol/g), 0.25 scale (150 mg of resifjhe resin was swollen in DMF/DCM 50:50 for 15 min. at R.T.

Removal of the Fmoc protecting group\t each step the Fmaarotecting group was removed with
3 mL of piperidine/DMF (1:4, v/v) for 2 min at 75 °C. After filtration the resin was washed 3 times
for 7 sec. with DMF.

Coupling of the Fmogrotected amino acid$ 5 eq. of Fmoerotected amino acid with a
concentratiorof 0.2 M, 5 eq. of Oxyma and 6 eq. of DIC, both with a concentration of 0.2 M, were
used as coupling reagents in 4.5 mL of DMF. The reaction was stirred for 5 min. at 75 °C or 50°C
with cysteines. The resin was then washed with DMF for 7 sec. for 3 times.

3,5-Bis(chloromethyB4-methylbenzoic acid was coupled by CEMb eq. of the linker, 5 eq. of
Oxyma and 6 eq. of DIC, both with a concentration of 0.2 M, were used as coupling reagents in 4.5
mL of DMF. The reaction was stirred for 5 min. at 75 °C and atgmetwice. The resin was then

washed with DMF for 7 sec. for 3 times.

Cleavage of the linear peptideS he cleavage was carried out by treating the resins with 7 mL of a
TFA/DODT/TIS/HO (94:2.5:2.5:1, v/viviv) solution for 3 h. The peptide solutionevpeecipitated
with 25 mL of TBME, centrifuged for 10 min at 3500 rpm (twice), evaporated and dried in high

vacuum for 60 min.

Peptide bicyclization by double thioether ligation was performed in solution. The crude dried linear
peptides were dissolved irf04nL ACN/HO (50:50, v/v) in order to be diluted enough to reduce
dimer formation. The solution was basified to pH 8 with DIPEA and 5eq Kl were added. The reaction
was run under vigorous stirring and completion was checked Byi§@fter 30 min and the sdlon

waslyophilized directly upon completion

Purification of the bicyclic peptidesThe dried crude was dissolved iwater/ACN mixturefiltered
(pore size 0.22m) and purified by preparative RIPPLC with gradients of 60 min.r&ctions were
analysedby LC-MS with a 5 min gradient. Peptides waybtained as white foamy solids after

lyophilization.Yields were calculated for the TFA salts.
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1.3 Synthesis of Fucosylated Bicyclic Peptides for Crystallization
Studies

Linear peptides were synthesized byMCEiberty Blue Microwave peptide synthesizer as shown in
1.2 For sequences designed to be functionalized withPtleer a ¢ e t-lyflicasylacedtic atid,
Tentagel S RAM resin (unloaded, 0.23 mmoMggs preferred for its ability to swell in aqueous
conditions for the deacetylation stéffhe sequences included FrAogs(Alloc)-OH in the peptide

sequence on the-terminus.

Alloc deprotectiori The polypropylene syringe was equipped with a septum andiwhiger vacuum

for one hour. It was then swollen in dry DCM for 20 min under argon. After removal of the solvent,
Pd(PPh)4 (0.25 eq.) was diluted in 8 mL of dry DCM and added to the resin under argon. Phenylsilane
(25 eq.) was then added to the resin. fidaetion was stirred under argon bubbling for 45 min. (2x).
The reagents were then removed by filtration and the resin washed with dry DCM (6 mL, 2x15 min)

and sodium diethylamino dithiocarboxylate (20 mM in DMF, 6 mL, 10 min).

Coupling of the sugdrPeir ¢ e t y 4L-futosykhcetit acid (5 eq.), HATU (4 eq.) and DIPEA (10
eg.) were dissolved in 4.5 mL of NMP and 1.5 mL of DCM and added to the syringe. Tiueemix
was stirred overnight. The solvent was filtrated and the washing step, NM@Pn(2), MeOH (%6
mL) and DCM (6 mL), was performed.

Fmoc deprotection was performed as stated above arusB¢chloromethyb4-methylbenzoic acid
was coupled followinghe procedure previously describe@leavage, purification of the linear

peptide, bicyclization in solution were performed as stated above in 1.2.

Sugar deacetylation in solutianOnce the lyophilization was completed, the bicyclic glycopeptide
was dissoled and stirred 24 h in a mixture of MeOH®INH3 (8:1:1). The MeOH was removed by
reduced pressure and the solution was lyophilized. Finally, the purification of the bicyclic compound

was performed using RRPLC as shown above.



1.4 Synthesis of linear peptides

Linear peptides were synthesizeither manually or with Biotage® Initiator+ AlstraTM automated
synthesizerThe synthesis was carried out by usiigoc Tentagel S RAM resin, unloaded (0.23
mmol/g),0.1 mmol scaleThe resin was swollen DMF/DCM 50:50 for 15 min. at R.T.

Removal of the Fmoc protecting group\t each step the Fmoc protecting group was removed with
3 mL of piperidine/DMF (1:4, v/v) for 2 min at 75 °C. After filtration the resin was washed 3 times
for 7 sec. with DMF.

Couping of the Fmogrotected amino acidsThe resin was swelled at 50°C (25 W microwave) in
DMF for 20 min. Fmoc deprotection was performed for 3 min at RT and 5 min at 50°C (100 W). The
coupling reaction was done in microwave at 50°C (100 W microwave p6@@rs). All couplings

were performed with the following parameters: 5 eq (relative to resin loading) of Fmoc amino acid
and 5 eq (relative to resin loading) Oxyma in DMF and 5 eq (relative to resin loading) DIC.

Cleavage of the linear peptided he clexage was carried out by treating the resins with 7 mL of a
TFA/DODT/TIS/HO (94:2.5:2.5:1, v/viviv) solution for 3 h. The peptide solutions were precipitated
with 25 mL of TBME, centrifuged for 10 min at 3500 rpm (twice), evaporated and dried in high

vacuum for 60 min.

Purification of the linear peptidésThe dried crude was dissolved invater/ACN mixturefiltered
(pore size 0.22m) and purified by preparative RBPPLC with gradients of 60 min.r&ctions were
analysed by LEMS with a 5 min gradient. Peptides waybtained as white foamy solids after
lyophilization. Yields were calculated for the TFA salts.



S7

1.5 Synthesis of Fucosylated linear peptides for crystallization studies

Linear peptides were synthesizednuallyusing 250 mg of Tentagel S RAM resin (0.24 mmol/g)

and standard Fmoc Solid Phase Peptide Synthesis at 60°C under nitrogen bubbling. The resin was
swollen in DMF during 10 min. Double deprotections of Fmoc groue werformed using a solution

of 5% wi/v piperazine / 2% DBU with 10% of butanol in DMF during 1 min then 4 min. The resin
was washed 5 times (5 x 8 mL DMF) after depro
with 3 mL of amino acid (0.2 M), 2 mL &IC (0.8 M) and 1.5 mL of Oxyma (0.8 M), all in DMF.

Resin was washed twice (2 x 8 mL) between couplings, and 3 times (3x 8 mL DMF) after second

coupling.

Coupling of the sugair P e r a ¢ e t-Lyfucesytacetic ddid (3 eq.), Oxyma (3 eq.) and DIC (3
eq.) were dissolved in 6 mL of NMP. The mixture was stirred overnight. The solvent was filtrated
and the washing step, NMPx@ mL), MeOH (6 mL) and DCM (&6 mL), was performed.

Sugar deacetylation in solutidrOnce the lyophilization was completed, the linear glycopeptide was
dissolved and stirred 24 h in a mixture of MeORDMNHs (8:1:1). The MeOH was removed by

reduced pressure and the solution was lyoplilize

Cleavage of the linear peptideS he cleavage was carried out by treating the resins with 7 mL of a
TFA/TIS/H2O (95:4:1, viviviv) solution for 3 h. The peptide solutions were precipitated with 25 mL
of TBME, centrifuged for 10 min at 3500 rpm (twiceyaporated and dried in high vacuum for 60

min.

Purification of the fucosylated linear peptidésThe dried crude was dissolved imneater/ACN
mixture,filtered (pore size 0.22n) and purified by preparative RFPPLC with gradients of 60 min.
Fractions wee analysed by L@®1S with a 5 min gradient. Peptides wergtained as white foamy

solids after lyophilizationYields were calculated for the TFA salts.



Table S1 Synthesis and activity of the first library of bicydlip3 analogs.

No.  Sequenck SPPS Yield mg MS analysis MIC BR 151 MIC PAO1
(%)P° calc./obss pg/mLY pg/mLY
bp3  BYKKLLKCLKC?L 21.6 (15) 1330.81/1330.43 4 >64
bp59 B KLLKKC LKC?L 37.4 (26) 1330.81/1330.73 4 >64
bp60 B KLLKL C*KKC?L 31.2(21.7) 1330.81/1330.70 >64 >64
bp61 BYKKL CKLC?KL 41.2 (31.3) 1217.73/1217.73 >64 >64
bp62 B KKLLL C*KLCK 33.5(23.3) 1330.81/1330.81 32 >256
bp63 B’KKLCKLLKC?ZL 33.5(23.3) 1330.81/1330.81 4 >64
bp64 BL2KKLLK CKLCAL 23.5 (16.3) 1330.81/1330.71 16 >64
bp65 B KKLLK C'LKC?ZLL 41.5 (26.5) 1443.89/1443.90 2 8
bp66 B'?KKL C'KLLK C? 41.5 (26.5) 1217.73/1217.71 >64 >64

3 One letter codes for amino acids, B =-Bj§(methylene)toluoyl. Line notation for bicyclic structures uses single letter
codes for amino acids and the SMILES convention for cyclization p8ifit§ Yields given for RPHPLC purified
product.® Electrospray ionization mass spectrometry (positive mode), the calculated monoisotopgs m@ssthe
obsrved mases for [M+H} are reported® Minimum inhibitory concentration (MIC) was determined 8n subtilis
BR151 andP. aeruginos&AOL1 after incubation for 1&0 h at 37 °C.



2 Antimicrobial activity
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3 Hemolysis Assay

To determine the mini mal hemol yt i c Lo D npcelepet ti rdaet
i n~OHwer e preplawvreeace and ui®d <s<eRBSAI!I ( yH bWwed ) 2ph ad
(Costar or Nunc, pol ystyr ecelle (hRBEChnwereeohtaired py. H
centrifugation ofL..5 mL ofwhole blood, from the blood bank of Beat3000rpm for 15 minutesit

4 A CPlasma was discarded and the pellet wasispended in a 15 nffalcon tubén 5 mL of PBS.

The washing was repeated three times and the remaielleg was resuspended in 10 mL of PBS

at a final hRBC concentration of 5%. The hRB@Spension (56L) was added to each well and the

plate was incubated at room temperafore4 hours. Minimal hemoljc concentration (MHC) end

points were determined by visudgterminatiorof the wells after the incubation period. Controls on

each platencluded a blankmedium control (5L PBS + 50eL of hRBC suspension) and a

hemolytic activity contro{mQ-deionized water 56L + 50eL. hRBC suspension).

4 Lipid Vesicle Leakage assays

5(6)-carboxyfluorescein (CF) was purchased from Sigma. Egg Yolk Phosphatidylcholine (EYPC),
Egg Yolk Phosphatidylglycerol (EYPG) and a Miaktruder were purchased from Avanti Polar
Lipids. Egg PC or Egg PG thin lipid layers were prepared by evaporagwigtéon of 100 mgYPC

or EYPG in 4 mL MeOH/CHGJ (1:1) on a rotary evaporator at room temperature and then dried in
vacuo overnight. The resulting film was then hydrated with 4 mL CF buffer (50 mM CF, 10 mM
TRIS, 107 mM NacCl, pH 7.4) for 30 min, subjett® freezethaw cycles (¥) and extrusion (1%
through a polycarbonate membrane (pore size 100 nm). Extra vesicular components were removed
by gel filtration (Sephadex-G0) with 10 mM TRIS, 107 mM NacCl, pH 7.4 buffer. Final conditions:

~ 2.5 mM PC or PGnside: 50 mM CF, 10 mM TRIS, 10 mM NacCl, pH 7.4 buffer; outside: 10 mM
TRIS, 107 mM NaCl, pH 7.4. PC or PG stock solutions (37.5 pL) were diluted to 3000 pL with a
buffer (10 mM TRIS, 107 mM NaCl, pH 7.4) in a thermostated fluorescence cuvett€)26d

gently stirred (final lipid concentration ~31 uM). CF efflux was monitoredeat517 nm [ ex 492

nm) as a function of time after addition of the desired volume of peptide (1 or 20 mg/mL stock in mQ
water) at t = 45 s. The following final concentratiofigeptide were monitored: 5, 10, 15, 20, 25 and
200 pg/mL. Finally, 30 pL of 1.2% Triton A00 was added to the cuvette (0.012% final

concentration) at t = 285 s to reach the maximum intensity. Fluorescence intensities were then
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normalized to the maxima&mission intensity using I(t) =t( lo) / (Ip - lo) where b = I at peptide

addition, b = I at saturation of lysis.
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Figure Sl: Vesicle leakage experimenusing 5(6)carboxyfluorescein induced by pepttd&YPG and EYPGresicles
were suspended in buffer (10 mM TRIS, 107 mM NacCl, pH 7.4) and the indicated concentrétiercahpound was
added after 45 sec. After 286conds80¢L Triton X-1001.2%was added for full release of fluorescein.
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5 Serum Stability Assay

Human serum was diluted in 0.1 M filtered TRIS buffer pH 7.4 (25%, 1:3, v/v). Selected peptides
were diluted in 0.1 M filtered TRIS buff-er pkF
hydroxybenzoic acid was added as internal standard.@&\liqg of pepti de sol uti o
to aligqguots of serum (50 wulL) in sterile Eppen
during the assay. Samples were incubated &3mder gentle stirring (350 rpm). Different samples
(triplicateg were quenched at different time points (0/1/6/12/24 h) by precipitating serum proteins
through the addition of (0.1 M) ZnGGH-O/ ACN (1:1) (0.1 M, 100 eL)
10 minutes. Protein precipitates were pelleted under centrifugattthe supernatants were sampled

and evaporated to dryness in a centrifugal evaporator. Samples veergpesnded in aJd/ACN

(4:1, viv) mixture and centrifuged again to remove residual protein precipitate. Supernatants were
then sampled and analyzedlb@-MS. Experiment controls included a precipitation control for each
peptide, to test their resistance to the protein precipitation conditions, and serum blanks, to check
reproducibility over different serum batches. Peaks corresponding to the intenirdtand the
undegraded peptides were integrated, with the ratio peptide/standard at t = 0 h as 100%.
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6 Circular dichroism spectroscopy

Circular dichroism (CD) experiments were measured on a Jastb 3pectropolarimeteAll the
experiments were performed using Hellma SuprasitQ$00.1 cm cuvettesor each peptide, the
measurements were penmed in phosphate buffer (PB, pH=772nm), 5% TFE in PB (pH=7.27
mM), 10%, 15% and 20% respectively and im® DPC. The buffer was degaed for 10 min under
high vacuum before each set of experimehte concentration of the peptidgas 0.00 mg/mL and
each sample was measune@neaccumulationThe scan rate wa®Zm/min, pitch 0.5 nm, response
16 sec and bandwidth 1.0 nm. The nitrogen flow was k&g [¥min. After each measurement, the
cuvettes were washed successively with 1 M HCIJif@il H,O and PB buffer. The baseline was

recorded under theame conditions and subtracted manually
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Figure S3: Circular dichroism spectra dinear andbicyclic peptidesat 100ug/mL in phosphate buffepH 72 with

differentamountsof TFE and5mM DPC.
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Table S: Dichroweb analysis dfp65 bicyclic and lineampeptidederivatives

Cpd.  Sequenc® CD [ (Bo)P

0% TFE 5% TFE  10% TFE  15% TFE  20% TFE  5mM DPC
bp65 B12KKLLKC 1LKC2.L 13/27/22/37 36/25/16/22 37/24/16/23 34/27/17/22 40/20/17/23 46/8/18/29
In65b TolKKLLKC mLKCmLL 17/19/25/39 22/61/17/0  48/18/34/0  74/5/19/2 74/0/5/21 89/0/0/11
In65 KKLLKLLKLLL 16/20/29/36 18/24/25/33 35/15/23/27 55/4/20/21 61/3/17/20 67/3/16/13
bp67 B1%kKILKC UKLl 3/40/23/34  2/40/23/35  2/40/23/34  2/41/23/33  2/41/24/33  5/40/23/32
bp68 B2KKLLKc LKc?LL 7/31/21/40  8/32/21/39  9/29/23/39  9/30/22/39  10/30/22/38 28/33/13/26
bp69 BY%kKLLKLCLkC?LL 9/38/22/31  15/36/21/28 31/25/18/26 46/16/16/22 56/9/14/21  56/12/13/19
In69b TolkkLLKLC mLKkCmLL 9/35/24/32  8/36/24/32  9/35/25/31  9/34/25/32 17/29/26/28 54/12/15/19
In69 KkLLKLLKLLL 10/31/24/35 12/32/25/32 10/30/25/35 16/28/25/31 34/20/20/26 61/6/16/17

bp70 B1?HONIeYDabCGIRC?YA  9/34/23/35  12/31/22/35 14/30/22/34 17/28/23/32 25/28/20/32 73/0/8/19

a) One letter codes for amino acids, B =-BjS(methylene)toluoyl, Nle = norleucine, Dab = diaminobutyric atal,=

p-toluic acid, G, = S'methylL-cysteine Line notation for bicyclic structures uses singlter codes for amino acids and

the SMILES convention for cyclization points) CD spectra were recorded at@Ing/mL in aq.7 mM phosphate

buffer pH 7.2 with addition of 0, 5, 10, 15 and 20 % TVREor 5 mMDPC. The primary CDspectra were analyzeding
Dichroweh and t he pleelcienadahgeeest) o(ftb)J turns (t) and .Theorder
ContinLL (Provencher & Glocknemethod and referenset 4 weraised?
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7 Crystallography

Suitable diffracting crystals were obtained via three different methods: crystallization of¢h@aa
compounds in a 50/50 ratio, direct crystallization of the peptide aramlystallization of the €

fucosylated derivative with the bacterial lectin LecB.

Racemic and direct crystallization of the bicyclic peptides was performed in two steps. duifirdt r

was done using the sitting drop vapor diffusion method, screening 192 different conditions per
compound. The peptides were dissolved in rlvater at concentrations between 15 and 25 mg/mL
and mixed with reservoi r tios©ohdiions yiefdsg promisirgg hits . 5 ¢
were further optimized using the vapor diffusion hanging drop method by screening for concentration,

additives, pH and temperature. Drop volumes w

Co-crystals of LecB-Efucosylated peptides wem@btained using the sitting drop vapor diffusion
method. The lyophilized protein was dissolved in alwater (5 mg/ml) in the presence of salts (6
mM CaCb and MgC}). The peptides were added to the protein at a 5:1 molar excess related to the
LecB lectn monomer. 192 different conditions were tested for each peptatein combination.
Crystals were obtained within five -complextwith r t vy

1.5 gL of reseNGroir solution at 18

Primary crystallization conditits were found in Index screens I/11 (96 conditions) and Crystal Screen
I/l (96 conditions) (Hampton Research, Laguna Niguel, CA, USA). Diffraction data were collected
at 80K at the Paul Scherrer Institute (Villigen, Switzerland) on beamline X06DAIPXsing a
DECTRIS PILATUS 2MF detector and a muléixis PRIGo goniometer. The structures were solved
and visualized with the help of oleXBhenix® ccp4! PyMol,? coof and XDS 1°



Table S3.1: Data collection and refinement statistics for theaX structure of thep65/dbp65 bicyclic peptides.
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Structural data

bp65/dbp65 racemate in P-1

Beam line PSI PXIII

Wavelength(A) 0.80

Resolution(A) 50.0-0.8 (0.8130.809)

Cell dimension

Space group 2,P-1

Unit cell(A) a=16.5b=26.2,c=29.9; )
u = 111.3A, b 92. 3A, =

Measured reflection / unique 51859/29455

Average multiplicity 1.8 (1.8)

Completeness (%) 87.7 (84.7)

Averagel [/ G (1) 4.5 (2.2)

Correlation CC (1/2) (%) 92.5 (88.6)

Rmeas(%0) 23.3(34.9)

Wilson B-factor (A2 7.05

Refinement

Resolution range (A) 27.660.90

R1 (%) 19.13

WR2 (%) 47.73

Average Biso (A2) 23.8

RMSD from ideality angles (°) 0.822

Bonds (A) 0.006

Water molecules 10

Ligand molecules 2

Protein Data Bank deposition code 6Y14

a) Values in brackets correspond to the outer shell.
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Figure $4.1: Details of the Xray structure obp65 crystallized as racemic mixtura) Stick model of the tpeptide with
corresponding electron density map as blue mesh. Charge distribution within the helix of a-pegigd_(b) and within
the unit cell contaimig 2 L- and 2 Dpeptides €). Amino acidside chainsre colorcoded Brown: leucing blue:lysines



Table S3.2: Data collection and refinement statistics for thea) structure of thép70 bicyclic peptide.
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Structural data bp70in P321

Beam line PSI PXIII

Wavelength(A) 0.80

Resolution(A) 50.01.1 (1.121.11p

Cell dimension

Space group 150,P 321

Unit cell(A) a=26.9,b=26.9,c=26.2; ) )
U = 90A, b = 90A, o 120A

Measured reflection / unique 49054/7887

Average multiplicity 6.2 (3.4)

Completeness (%) 94.7 (67.2)

Averagel [/ G (1) 2.67 (0.79)

Correlation CC (1/2) (%) 97.2 (16.3)

Rimeas(%0) 7.5 (84.4)

Wilson B-factor (A2 13.1

Refinement

Resolution range (A) 26.161.11

R1 (%) 10.34

wWR2 (%) 26.89

Goodness of Fit 0.929

RMSD from ideality angles (°) 4.020

Bonds (A) 0.023

Water molecules 0

Ligand molecules 1

Protein Data Bankeposition code 6Y13

a) Values in brackets correspond to the outer shell.
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Figure $4.2: Details of the Xray structure ofbp70 in P321 crystallized as single peptide (a) Stick model with
corresponding electron density map as blue m@dhAmphiphilic arrangement of leucine and lysine residues along the
Urhelix. (c) View of the unit cell containing 6 symmetrical peptidésnino acid side chains are colooded. Brown:
hydrophobic, blue: cationic.



Table S3.3: Data collection and refinement statistics for thea)X structure of thep70 bicyclic peptide.
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Structural data bp70in 14,32

Beam line PSI PXIII

Wavelength(A) 1.00

Resolution(A) 50.0-1.0 (1.061.04)

Cell dimension

Space group 214,143 2

Unit cell(A) a=555,b=555,=555; ) )
U = 90A, b = 90A, 90A

Measured reflection / unique 470745/7245

Average multiplicity 65.0 (19.1)

Completeness (%) 99.9 (98.6)

Averagel [/ G (1) 51.2 (1.00)

Correlation CC (1/2) (%) 100.0 (34.5)

Rmeas(%0) 4.7 (300.6)

Wilson B-factor (A2 19.4

Refinement

Resolution range (A) 39.221.04

R1 (%) 22.53

WR2 (%) 57.41

Average Biso (A2) 23.8

RMSD from ideality angles (°) 3.72

Bonds (A) 0.021

Water molecules 0

Ligand molecules 1

Protein DataBank deposition code 6Y1S

a) Values in brackets correspond to the outer shell.
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Figure $4.3: Details of the Xray structure ofbp70 in 14132 crystallized as single -peptide (a) Stick model with
corresponding electron density map as blue m@Amphiphilic arrangement of leucine and lysine residues along the
U-helix. (c) view of the unit cell containing 24 symmetrical peptides. Amino adig chainsare colorcoded.Brown:
hydrophobi¢ blue:cationic

bp70 (all L)

Figure $4.4: Superpositions of neaquivalent peptides within the-pay structureof bp70 (PDB entries 6Y13 and
6Y1S). Peptides are shown as grey cartoon with thedid@s as sticks. Amino acgille chainsre colorcoded:brown
= hydrophobic, blue = cationic.



Table S3.4: Data collection and refinement statistics for theaX structure of thbp71-LecB complex.
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Structural data

bp71-LecBin P 212, 2

Beam line PSI PXIII

Wavelength(A) 1.00

Resolution(A) 50.0-1.5 (1.531.49p

Cell dimension

Space group 18,P 22,2

Unit cell(A) a=122.8b=156.6,c=70.5; ) )
U = 90A, b = 90A, 90A

Measuredeflection / unique 251455/144478

Average multiplicity 1.7 (1.6)

Completeness (%) 92.9 (88.3)

Averagel [/ G (1) 8.04 (1.31)

Correlation CC (1/2) (%) 99.7 (57.8)

Rimeas(%0) 7.5 (84.4)

Wilson B-factor (A2 23.6

Refinement

Resolution range (A) 46.291.49

Rwork (%) 16.82

Rfree (%) 19.19

Average Biso (A2) 23.8

RMSD from ideality angles (°) 0.822

Bonds (A) 0.006

Water molecules 484

Ligand molecules 4

Protein Data Bank deposition code 6Y0OU

a) Values in brackets correspond to the ositeil.
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Figure $4.5: Details of the Xray structure of thép71:-LecB complex in P 22; 2. (a-d) Asymmetric peptide entities

with corresponding electron density map as blue mesh, withaBams shown as magenta spheres and the bound LecB
monomer as green cartoqg Amp hi philic arrangement of |-kelixcAmmeaciand | vy
side chaingre colorcoded Brown: leucing blue:lysines (f) View of the unit cell inaiding LecB subunits and the bound
peptides Peptides are shown as spheres and bound lectin monomers are displayed as cartoon of the same color.
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Table S3.5: Data collection and refinement statistics for theaX structure of the secoibg71-LecB complex.

Structural data

bp7lLecBinP 121

Beam line PSI PXIII

Wavelength(A) 1.00

Resolution(A) 50.01.7 (1.761.75

Cell dimension

Space group 4,P12,1

Unit cell(A) a=45.1b=104.9,c=53.0; ) ‘
U = 90A, b = 93.4A, o2 = 90/

Measured reflection / unique 164442/92928

Average multiplicity 1.8 (1.7)

Completeness (%) 93.8 (93.1)

Averagel [/ G (1) 6.24 (0.92)

Correlation CC (1/2) (%) 99.7 (46.1)

Rmeas(%0) 11.9 (115.0)

Wilson B-factor (A2 26.3

Refinement

Resolution range (A) 47.231.75

Rwork (%) 17.91

Rfree (%) 23.26

Average Biso (A2) 26.3

RMSD from ideality angles (°) 0.796

Bonds (A) 0.007

Water molecules 329

Ligand molecules 4

Protein Data Bank deposition code 6YOV

a) Values in brackets correspond to the outer shell.
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Figure $4.6: Details of the Xray structure of the secorp71-LecB complex in P 1 21. (a-d) Asymmetric peptide

entities with corresponding electrdensity map as blue mesh, with’Catoms shown as magenta spheres and the bound
LecB monomer as green cartog@ Amp hi phil i ¢ arrangement of I|-helixcdAminoe and
acidside chainsre colorcoded.Brown: leucing blue:lysine (f) View of the unit cell including LecB subunits and the
bound peptidesPeptides are shown as spheres and bound lectin monomers are displayed as cartoon of the same color.
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Table S3.6: Data collection and refinement statistics for thea) structure of th&In65-LecB complex

Structural data FIn65- LecB
Beam line
PSI PXIII
Wavelength(A) 0.976
Resolution(A) 48.61.5 (1.851.507)2
Cell dimension
Space group 4,P121
Unit cell(A) a=745b=643,=118.9; ) ‘
U = 90A, b = 94.9A, o = 90/
Measured reflection / unique 1071279/336482
Average multiplicity 3.2(2.4)
Completeness (%) 96.2 (89.8)
Averagel [/ G (1) 8.23 (1.23)
Correlation CC (1/2) (%) 99.7 (68.5)
Rmeas(%0) 11.7 (93.3)
Wilson B-factor (A2 12.8
Refinement
Resolution range (A) 48.591.51
Ruwork (%0) 18.21
Riree (%0) 20.60
Average Biso (&) 89.1
RMSD from ideality angles (°) 1.025
Bonds (A) 0.008
Water molecules 1415
Ligand molecules 8
Protein DataBank deposition code 7NEF

a) Values in brackets correspond to the outer shell.
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Figure $4.7: Details of the Xray structure of thé&In65-LecB complex in P 1 21. (a-h) Asymmetric peptide entities

with corresponding electron density map as Ihesh, with C& atoms shown as magenta spheres and the bound LecB
monomer as greencartogd)Amp hi phi Il i ¢ arrangement of }helixAninoacidadad | ys
chainsare colorcoded.Brown: leucine blue:lysine (j) View of theunit cell including LecB subunits and the bound
peptides Peptides are shown as spheres and bound lectin monomers are displayed as cartoon of the same color.



Table S3.7: Data collection and refinement statistics for theaX structure of th&dIn69-LecB complex

Structural data FdIn69- LecB
Beam line
PSI PXIII
Wavelength(A) 0.976
Resolution(A) 48.32.0 (2.0272.017y
Cell dimension
Space group 5Cl121
Unit cell(A) a=130.6b=64.8,c=73.6; )
Uu = 90A, b = 113.3A, 9
Measuredeflection / unique 252919/71291
Average multiplicity 3.5(3.5)
Completeness (%) 97.5 (96.1)
Averagel [/ G (1) 6.89 (1.01)
Correlation CC (1/2) (%) 99.5 (51.2)
Rmeas(%0) 16.7 (139.3)
Wilson B-factor (A2 32.0
Refinement
Resolution range (A) 40.032.02
Ruwork (%0) 20.70
Riree (%0) 22.80
Average Biso (&) 161.2
RMSD from ideality angles (°) 0.702
Bonds (A) 0.003
Water molecules 236
Ligand molecules 4
Protein Data Bank deposition code TNEW

a) Values in brackets correspond to the ositeil.
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Figure $4.8: Details of the Xray structure of th&dIn69-LecB complex in C 1 2. a-d) Asymmetric peptide entities

with corresponding electron density map as blue mesh, withaBams shown as magenta spheres and the bound LecB
monomer as green carto@A mp hi phi lic arrangement of FtheliwmAminoacidided | ys
chainsare colorcoded.Brown: leucine blue: lysine f) View of the unit cell includig LecB subunits and the bound
peptides Peptides are shown as spheres and bound lectin monomers are displayed as cartoon of the same color.
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8 Molecular Dynamics

Molecular dynamics (MD) simulations were performed for bieyclic and linearpeptides bp65,

bp69, In65 andIn69 using GROMACS software version 2018.1 and thergreb3a6 fece fieldt1?

The starting topologies webeiilt from the existing Xray structuresA dodecahedral bowas created

around the peptide.0 nm from the edge of the peptidad filled with extended simple point charge
water molecules. Sodium and chloride ions were added to produce an electroneutralegtaftroad
concentration of 0.15 M NaCl. The energy was minimized using a steepest gradient method to remove
any close contacts before the system was subjected to -phtwge positiomestrained MD
equilibration procedure. The system was first alloweeMave for 100 ps in a canonical NVT (N is

the number of particles, V the system volume, and T the temperature) ensemble at 300 K before
pressure coupling was switched on and the system was equilibrated for an additional 100 ps in the

NPT (P is the systeipressure) ensemble at 1.0 bar.
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8.1 Parameters for the non-natural residues

The model for the bicyclic peptide was built by adding thebssfchloromethyb4-methylbenzoic

acid linker (DBZ) to the Nerminus of the linear peptide. Bonds were adoetsveen the alkylated
cysteine residues (CYX) and the corresponding methyl groups of the DBZ residue leading to the final
desired topology. The parameters for the 2-natural residues of the Gromos53a6 force field

(aminoacids.rtp) were derived from thasting amino acids. They were defined as follows

[DBZ] ; derived from PHE, small positive charge to match CYX
[ atoms ]
CA CH3 0.00000 O
CG C 0.00000 O

CEl C -0.14000 1
HE1 HC 0.14000 1
CE2 C -0.14000 2

HE2 HC 0.14000 2
Chl1 C 0.00000 3
CB1 CH2 0.24100 4
Cb2 C 0.00000 5
CB2 CH2 0.24100 6
Cz C 0.00000 7
c C 0.450 8

O O - 0.450 8
[bonds ];
CA CG gb_ 27 ; similarly to CB -CGin PHE

CG CD1 gb_16
CG CD2 gb_16
CD1 CE1 gb_16
CD2 CE2 gb_16
CD1 CB1 gb_27 ; single bond to C
CD2 CB2 gb_27
CE1 HEl1 gb_3
CE1 CZ gb_16
CE2 HE2 gb_3
CE2 CZ gb_16
Cz C gb_27
C O gb5s
C +N gb_10

[ exclusions ] ; aromatics exclude repulsion penalty 1 -4

;a g
C HE1
C HE2
C cCD1
C CD2
Cz CB1
CZ CB2
Cz CG
CE1 CA
CEl1 CD2
CE1 HE2
HE1 CE2
HE1 CB1
HE1 CG
CE2 CD1
CE2 CA
HE2 CB2
HE2 CG
CD1 CB2
CBl1 CD2
CB1 CA
CB2 CA

[angles ]

; al a ak gromos type
CA CG CD1 ga 27
CA CG CD2 ga 27
CD1 CG CDh2 ga 27
CG CDl1 CE1 ga_27
CG CD2 CE2 ga_27
CG CDl1 CB1 ga_27
CG CD2 CB2 ga_27



CBl1 CD1 CE1 ga_ 27
CB2 CD2 CE2 ga_27
CD1 CE1 HE1 ga_25
CD1 CE1 CZ ga_27
HE1 CE1 CZ ga_25
CD2 CE2 HE2 ga_25
CD2 CE2 CZ ga_27
HE2 CE2 CZ ga_25
CE1l CZ CE2 ga_ 27
CEl CZz C ga.27
CE2 CZ C ga.27
Cz C O ga3o
Cz C +N ga_19
O C +N ga.33

[ impropers ]

;ai a ak al gromos type
CG CD1 CD2 CA gl
CG CD1 CE1 CzZ g1l
CG CD2 CE2 CZ g1l
Cbl CG CDh2 CE2 gi.1l
CDl1 CG CEl CBl gi1l
CD1 CE1 CZ CE2 gi_l
Cb2 CG CDl1 CEl1 gi.1
Cb2 CG CE2 CB2 gl
CD2 CE2 CZ CEl gi.l
HE1 CD1 CZ CEl gl
HE2 CD2 CZ CE2 gil
CzZ CE1 CE2 C gi_l

C Cz +N O g1l

[ dihedrals ]

; ai aj ak al gromos type
Cz C +N +CA gd_ 14
CEl CZz C +N 9gd 33 ;HC -GG

[CYX] ; derived from CYS1 and MET topologies, note that the charge is non
intended to be connected to DBZ residue and match the charge
[ atoms ]
N N -0.31000 O
H H 031000 O
CA CH1 0.00000 1
CB CH2 0.24100 2

SG S -0.48200 3

CcC C 0.45 0 4

O O -0.450 4
[ bonds ]

N H gb2

N CA gbh21

CA CB gb_27
CA C gb_ 27
CB SG gb_32
C O gbs5s

C +N gb_10

[angles ]

;a a ak gromos type
-C N H oga32
-C N CA ga3l

H N CA ga.18
N CA CB ga 13
N CA C gal3
CB CA C gal3
CA CB SG ga l6
CA C O ga30
CA C +N ga 19
O C +N ga33

[ impropers ]

;ai a ak al gromos type
N -C CA H g1l
CA N C CB g2
C CA N O g1

[ dihedrals ]

;a g ak al gromos type
-CA -C N CA gd 14
-C N CA C gd39

N CA CB SG gd_34
N CA C +N gd 40

-zero sinceitis
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8.2 MD in the presence of a DPC micelle

MD simulations in the presence of#C (n-dodecylphosphocholingjicelle were performed as
follows. Parameters and references forlifC molecule for the GROMOS53a6 forcefield are given
below. Peptides were manually placed at a distance from thegpidrated micelle (of 6DDPC
molecules) equal to the diameter of said peptide. Box, solvation and NVT equilibration procedures
were performed as explained previously. For each peptide/micelle system, 10 runs of 50 ns were
generated to show the possibilityr the peptide to either interact or diffuse away from the micelle.

Then, runs of interest were extended up to 250 ns.

8.3 Topology for the DPC molecule®®

; Charge from Chiu et al.

; Chiu, S. W.; Clark, M.; Balaji, V.; Subramaniam, S.; Scott, H. L.; Jakobsson, E. Incorporation of
surface tension into molecular dynamics simulation of an interface: a fluid phase lipid bilayer

membrane. Biophys. J. 1995, 69, 1230 -1245.

; Atom types from GROMOS53A6

; Oostenbrink , C.; Soares, T. A,; van der Vegt, N. F. A.; van Gunsteren, W. F. Validation of the

53A6 GROMOS force field. Eur. Biophys. J. 2005, 34, 273 - 284.

[ moleculetype ]
; Name nrexcl
DPC 3

[atoms ]

; nr type resnr residu atom cgnr charge mass

1 CH3 1 DPC C1 1 0.40 15.035 ; gtot: 0.25

2 CH3 1 DPC C2 2 0.40 15.035 ; qtot: 0.50

3 CH3 1 DPC C3 3 0.40 15.035; gtot :0.75
4 NL 1 DPC N4 4 - 0.5 14.0067 ; gtot: 0.75

5 CH2 1 DPC C5 5 0.30 14.027 ; qtot: 1.0

6 CH2 1 DPC C6 6 0.40 14.027 ; gtot: 1.0

7 OA 1 DPC O7 7 -0.80 15.999; qtot: 0.64

8 P 1 DPC P8 8 1.7 30.973; gtot : 1.63

9

OM 1 DPC 09 9 - 0.8 15.999 ; gtot: 0.995
10 OM 1 D PC 010 10 - 0.8 15.999 ; gtot: 0.36
11 OA 1 DPC 011 11 - 0.7 15.999; qtot: 0.0
12 CH2 1 DPC C12 12 0.0 14.027 ;qtot: 0
13 CH2 1 DPC C13 13 0.0 14.027 ;qtot: 0
14 CH2 1 DPC C14 14 0.0 14.027 ;qtot: 0
15 CH2 1 DPC C15 15 0.0 14.027 ;qtot: 0
16 CH2 1 DPC Cl6 16 0.0 14.027 ;qtot: 0
17 CH2 1 DPC C17 17 0.0 14.027 ; qgtot: O
18 CH2 1 DPC C18 1 8 0.0 14.027 ;qtot: 0
19 CH2 1 DPC C19 19 0.0 14.027 ;qtot: 0
20 CH2 1 DPC C20 20 0.0 14.027 ;qtot: 0
21 CH2 1 DPC C21 21 0.0 14.027 ; qtot: O
22 CH2 1 DPC C22 22 0.0 14.027 ;qtot: 0
23 CH3 1 DPC (C23 23 0.0 15.035 ;qtot: 0
[ bonds ]
;ai ajfunct cO cl c2 c3

WO NOUTAWN P
P
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11 12 2 gb_18
12 13 2 gb_27
13 14 2 gb_27
14 15 2 gb_27
15 16 2 gb_27
16 17 2 gb_27
17 18 2 gb_27
18 19 2 gb_27
19 20 2 gb_27
20 21 2 gb_27
21 22 2 gb_27
22 23 2 gb_27
[ pairs ]
; ai ajfunct
1 6 1
2 6 1
3 6 1
4 7 1
5 8 1
6 9 1
6 10 1
6 11 1
7 12 1
8 13 1
9 12 1
10 12 1
11 14 1
;12 15 1
;13 16 1
;14 017 1
;15 18 1
;16 19 1
;17 20 1
;18 21 1
;019 22 1
;20 23 1
[angles]
;ai a  akfunct
1 4 2 2 gal3
1 4 3 2 gal3
1 4 5 2 gal13
2 4 3 2 gal3
2 4 5 2 gal3
3 4 5 2 gals
4 5 6 2 gals
5 6 7 2 gal5
6 7 8 2 ga26
7 8 9 2 gal4
7 8 10 2 ga_14
7 8 11 2 gab
9 8 10 2 ga_29
10 8 11 1 ga 14
8 11 12 1 ga 26
11 12 13 1 ga 15
12 13 14 1 ga_ 15
13 14 15 1 ga_ 15
14 15 16 1 ga_15
15 16 17 1 ga 15
16 17 18 1 ga_ 15
17 18 19 1 ga_ 15
18 19 20 1 ga_15
19 20 21 1 ga_15
20 21 22 1 ga 15
21 22 23 1 gal5
[ dihedrals ]
;ai a ak alfunct
1 4 5 6 1g9d_29
4 5 6 7 1lgd/4
4 5 6 7 1g9d_36
5 6 7 8 1gd_29
; define gd_20 0.000 5.09

;O -P-O (dna, lipids) 1.2
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6 7 8 9 1gd_20
7 8 11 12 1gd 27
8 11 12 13 1gd 29
11 12 13 14 1gd_1
12 13 14 15 1gd_34
13 14 15 16 1gd_ 34
14 15 16 17 1gd 34
15 16 17 18 1gd 34
16 17 18 19 1gd 34
17 18 19 20 1gd_34
18 19 20 21 1gd 34
19 20 21 22 1gd 34
20 21 22 23 1gd 34

8.4 Clustering of stable structures

To obtain a representative conformer for eachMiA run, the last 100 ns (10001 frames) of each

run were clustered using an RMSD -oifit adapted to get a good balance between the anwdunt
clusters and the size of the main clugi€0 frames for the whole runs in case of bundladarge
number of clusters combined with a very large percentage of structures in the top cluster is an
indication of the stability of the one main conformereach case. The PyMol Molecular Graphics

System, version 1.8 (Schrédinger, LLC), was used to create structural models.

a) bp65 (all L-) b) bp69 (mixed chirality) c) In65 (all L-)
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Figure S5: MD simulations of helix bundlefor bp65, bp69 andIn65 from X-ray structures obp65, bp71 andFdIn65.
(a) Number ofintramolecular Hbonds comparison betweesingle peptide in the bundle compared to single peptide in
waterin caseof bp65. (b) Same as (a) fdsp69. (c) Same as (a) fdn65.
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9 HPLC and MS Data

B1?KKLLKC LKC?2L (bp3) was obtained as foanwhite solid after preparative RFPPLC (21.6
mg, 15.0 %). Analytical RIMIPLC: k=1. 950 min ( A/ D 100 :=Q@14ntm.M8: 100
(ESI+): GsaH111N15011S calc./obs.1330.81/1330.43 Da [M+H]
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B’KLLKKC LKC 2L (bp59) was obtained as foamy white solid after preparativeHRRC (37.4
mg, 26.0 %). Analytical RIMPLC: ®=2. 33 min (A/ D 100: 6214nmm)M5: 100
(ESI*): CeaH111N15011S, calc./obs. 1330.81/1330.73 Da [M+H]
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B’KLLKLC KKC 2L (bp60) was obtained as foamy white solid after preparativeHRRC (31.2
mg, 21.7 %). Analytical RIMPLC: k=2 . 21 min (A/ D 100: 6214nm)M5: 100
(ESI*): CeaH111N15011S, calc./obs. 1330.81/1330.70 Da [M+H]
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B1?KKLC KLC %KL (bp61) was obtained as foamy white solid after preparativeHRRC (41.2
mg, 31.3 %). Analytical RIMPLC: ®=2. 00 mi n (A/ D 100: 6214nmm)M5: 100
(ESI): CsgH10dN1401052 calc./obs. 1217.73/1217.73 Da [M+H]
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B1?KKLLLC KLC %K (bp62) was obtained as foamy white solid after preparativeHRRC (33.5
mg, 23.3 %). Analytical RRHHPLC: k=2 . 17
(ESI*): CeaH111N15011S, calc./obs. 1330.81/1330.81 Da [M+H]
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B1?KKLC KLLKC 2L (bp63) was obtained as foamy white solid aftergaeative RPHPLC (33.5
mg, 23.3 %). Analytical RIMPLC: k=2 . 17 min (A/ D 100: 0=2140m).0: 10C
MS(ESI): CesH111N15011S2 calc./obs. 1330.81/1330.81 Da [M+H]
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B?KKLLKC KLC 2L (bp64) wasobtained as foamy white solid after preparativeHR_C (23.5
mg, 16.3 %). Analytical RIMPLC: ®=2. 40 min (A/ D 100: 6214nm). 0: 100
MS (ESI): CsaH111N15011S; calc./obs. 1330.81/1330.71 Da [M+H]
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B?KKLLKC LKC2LL (bp65) was obtained as foamy white solid after preparativédRBC (41.5
mg, 26.5 %). Analytical RIMPLC: ®=2. 94 min (A/ D 100: 6214nm).MdS 100
(ESI*): CroH122N16012 calc./obs1443.89/1443.90 Da [M+H]
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B1%kkllkc tkc?ll (dbp65) was obtained as foamy white solid after preparativeHRRC (61.7 mg,
39.5 %). Analytical RMHPLC: k=2 . 77 min (A/ D 100: 0=2040m).001S100
(ESI): CroH122N1601252 calc./obs. 1443.89/1443.89 Da [M+H]
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B12KKLC KLLKC 2 (bp66) was obtained as foamy white solid after preparativeHRRBC (41.5
mg, 26.5 %). Analytical RRHHPLC: ® =2 . 15 mi n (A/ D 100: 6214nmm)M5: 100
(EST): CsgH10dN1401052 calc./obs. 1217.73/1217.71 Da [M+H]
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B1kKILkC 1Kc?2LI (bp67) was obtained as foamy white sddiffer preparative RPIPLC (51.2 mg,
32.8 %). Analytical RMHPLC: k=2. 38 min (A/ D 100: 0=2040m).0/1S100
(ESI): CroH122N1601252 calc./obs. 1443.89/1443.89 Da [M+H]
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B1?KKLLKc !LKc?LL (bp68) was obtained as foamy white solid after preparativeHRRC (55.7
mg, 35.7 %). Analytical RIMPLC: ®=2 . 57 mi n (A/ D 100: 6214nmm)M5: 100
(ESI*): CroH122N16012S, calc./obs. 1443.89/1443.79 Da [M+H]
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B1%kkLLKC LkCZLL (bp69) was obtained as foamy white solid after preparativeHRRC (45.7
mg, 29.3 %). Analytical RIMPLC: k=1 . 76 mi
(ESI): CroH122N160125, calc./obs 1443.89/1443.83 Da [M+H]
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B?HONLYDabC YIRC?YA (bp70) was obtained as foamy white solid after preparativeHRRC
(43.0 mg, 23.00 %). Analytical RRPLC: ®=3.00 min (A/D 100:0 to 0:100 in 10.00 min,
a=214nm). MS (ES): CroH101N10014S2 calc./obs. 1495.72/1495.72 Da [M].
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B1%kkLLKC LkC2LLK(*) (bp71)was obtained as foamy white solid after preparativeHRRC
(2.0 mg, 1.1 %)* = UL-fucosytacetyl groupAnalytical RRHPLC: & = 4.04 min (A/D 100:0 to
0: 100 i n Z2A4nH)OMSNESH: CeaHaueN18018S calc./obs. 1759.05759.05Da [M].
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58.0 %). Analytical RRHHPLC: k=3

79 min

(EST"): CseH126N16011 calc./obs1320.991320.99Da [M].
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S56

TolKKLLKC mLKC mLL (In65b) was obtained as foamy white solid after preparativeHRRC

(84.0 mg, 58.0 %). Analytical RAPLC: & = 4.56 min (A/D 100:0 to 0:100 in 7.50 min,

&= 214nm). MS (ES): CroH126N16012S, calc./obs1446.921446.92Da [M].
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S57

KkLLKLLKLLL  (In69) was obtained as foamy white solid after preparativeHRRC (102.6 mg,
70.9 %). Analytical RRHPLC: k=3 . 39 min (A/ D 100: 6214nm).dS 100
(EST"): CseH126N16011 calc./obs1320.991320.99Da [M].
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TolkkLLKC mLkCmLL (IN69b) was obtained as foamy white solid after preparativeHRRC
(102.6 mg, 70.9 %). Analytical RRPLC: & =3.68 min (A/D 100:0 to 0:100 in 7.50 min,
&= 214nm). MS (ES)): CroH126N16012S, calc./obs1446.921446.92Da [M].
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