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EXPERIMENTAL PROCEDURES 

 

Materials 

Dithiols 1 and 1* were prepared by Cambridge Peptides Ltd (Birmingham, UK) from 3,5-bis(tritylthio)benzoic acid, 

which was prepared via a previously reported procedure.S1 Doubly distilled water, boron oxide and potassium 

hydroxide utilized for the preparation of buffers were obtained from in-house double distillation facilities, Aldrich 

and Merck Chemicals, respectively. Sodium perborate used for the oxidation of the thiols was purchased from Sigma 

Aldrich. Acetonitrile (ULC/MS grade) and water (ULC/MS grade) were obtained from Biosolve BV. Trifluoroacetic 

acid was purchased from Aldrich. Libraries were prepared in clear HPLC glass vials (12 × 32 mm) closed with 

Teflon-lined snap caps purchased from Jaytee. Library solutions were stirred using Teflon coated micro-stirrer bar (2 

× 2 × 5 mm) obtained from VWR. Samples were stirred on an IKA RCT basic magnetic stirrer. 

 

Library preparation and monitoring  

Dynamic combinatorial libraries were prepared by dissolving building block 1, obtained from Cambridge Peptides, in 

a 50 mM pH 8.1 potassium borate buffer to a final concentration of 3.8 mM. The pH of the resulting solution was 

adjusted to 8.1-8.2 by addition of small amounts of a 2.0 M KOH solution. All libraries were contained in HPLC 

vials (12 × 32 mm) tightly closed with Teflon-lined snap caps. The libraries were stirred using a Teflon coated 

magnetic stirrer bar (5 × 2 mm, obtained from VWR), on an IKA RCT basic stirrer hotplate at 1200 rpm unless 

otherwise specified. Library compositions were monitored by quenching 2.0 µL samples of the library in 98 µL of a 

solution of doubly distilled H2O containing 0.6% TFA, in a glass UPLC vial, and injecting 5.0 µL of this sample on 

the UPLC. For samples that were monitored over time it was confirmed that the total peak area in the UPLC 

chromatograms remained constant. 

 

Mixed block supramolecular copolymer formation 

Supramolecular block copolymers were obtained starting with the preparation of 500 µL of a 3.8 mM solution of 

unlabelled monomers 1 up to the formation of hexamers 16 at 1200 rpm as described above. These were brought to 

the appropriate stirring rate, i.e., 0 rpm (non-agitated sample) or 200 rpm, and 500 µL of a 3.8 mM solution of 

labelled building blocks 1* were subsequently added. Over the course of 2 days, labelled hexamers 1*6 grow on the 

previously existing 16 fibres. The resulting supramolecular block copolymer fibres were then monitored over the 

course of 6 weeks by taking 2.0 µL samples and performing reduction experiments as described below. 

 

UPLC-MS analysis  

UPLC analyses were performed on a Waters Acquity UPLC I-class system equipped with a PDA detector. All 

analyses were performed using a reversed-phase UPLC column (Aeris Widepore 3.6 m XB-C18 150 × 2.10 mm, 

purchased from Phenomenex). UV absorbance was monitored at 254 nm. Column temperature was kept at 35 °C. 

UPLC-MS was performed using a Waters Acquity UPLC H-class system coupled to a Waters Xevo-G2 TOF. The 

mass spectrometer was operated in the positive electrospray ionization mode. Injection volume was 5 µL of a 3.8 

mM library subjected to a 1:50 dilution in a solution of 0.6 v% of trifluoroacetic acid in doubly distilled water. Eluent 

flow was 0.3 mL/min; eluent A: UPLC grade water (0.1 v% trifluoroacetic acid); eluent B: UPLC grade acetonitrile 

(0.1 v% trifluoroacetic acid). 

time (min) %A %B 

0,0 90,0 10,0 

1,0 90,0 10,0 

1,3 75,0 25,0 

3,0 72,0 28,0 

11,0 69,0 31,0 

11,5 5,0 95,0 

12,0 5,0 95,0 

12,5 90,0 10,0 

15,0 90,0 10,0 

Table S1 | UPLC method. Eluent gradient used for UPLC analysis of libraries formed from building block 1 where A: UPLC grade water (0.1 

v% trifluoroacetic acid); eluent B: UPLC grade acetonitrile (0.1 v% trifluoroacetic acid). 
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Reduction experiments 

Over the course of 45 days, aliquots of 200 µL of a 3.8 mM solution of the libraries at the various stirring rates were 

gradually reduced using a freshly prepared aqueous solution of dithiothreitol (DTT, 38 mM), while the rest of each 

sample was left stirring. The aliquots were analyzed by UPLC-MS before starting the reduction and after each 

reduction step with 0,15 equivalents of DTT, which induced the reduction of 15% of the library. Successive 

reduction steps were applied up to the full reduction of the aliquots. The quadruply charged hexamer ion isotopic 

distribution at m/z around 1138 was analyzed by means of an Excel application calibrated against two samples rich 

in hexamers of 1 and 1*, respectively, in order to compute the molar fraction F of labelled hexamers in each sample 

before the reduction experiment and after each reduction step for every aliquot at the various stirring rates. Based on 

these data, F plots were produced and initial slopes M of the F plots were calculated and plotted for the samples at 0 

or 200 rpm stirring rates, based on the aliquots taken at different points in time over 6 weeks. 

 

Negative staining TEM 

An aliquot of a sample taken from a peptide library was diluted 40 times in doubly distilled water. Shortly thereafter, 

a small drop of the diluted sample was deposited on a 400 mesh copper grid covered with a thin carbon film. After 

30 s the droplet was blotted on filter paper. The sample was then stained with a solution of uranyl acetate deposited 

on the grid and blotted on filter paper after 30 s. The grids were observed in a Philips CM120 electron microscope 

operating at 120 kV. Images were recorded on a slow scan CCD camera. 

 

Fibre length measurements 

TEM micrographs were analysed using ImageJ. A scale was put on each micrograph according to its magnification, 

and an average length of each sample was determined by measuring fibres from the micrograph, using the measuring 

tool of ImageJ. The data was then transferred and analysed using MS Excel. 

 

UPLC-MS DATA 

 

Compound 
no. 

Retention 
time / 
min 

m/z calculated m/z observed 

1 6.6 760.35 [M+H]1+, 
380.68 [M+2H]2+ 

760.32 [M+H]1+, 
380.65 [M+2H]2+ 

(1)2 7.2 1517.7 [M+H]+, 
759.4 [M+2H]2+, 
506.6 [M+3H]3+, 
380.2 [M+5H]4+ 

1517.5 [M+H]+, 
759.6 [M+2H]2+, 
506.8 [M+3H]3+, 
380.5 [M+5H]4+ 

(1)3 9.9 1137.50 [(M+1)+2H]2+, 
759.01 [(M+2)+3H]3+, 
569.25 [(M+1)+4H]4+, 
455.61 [(M+1)+5H]5+  

1137.48 [(M+1)+2H]2+, 
758.98 [(M+2)+3H]3+, 
569.23 [(M+1)+4H]4+, 
455.58 [(M+1)+5H]5+ 

(1)4 8.6 1516.67 [(M+2)+2H]2+, 
1011.45 [(M+2)+3H]3+, 
758.59 [(M+1)+4H]4+ 

1516.64 [(M+2)+2H]2+, 
1011.42 [(M+2)+3H]3+, 
758.56 [(M+1)+4H]4+ 

(1)6 9.1 1516.67 [(M+3)+3H]3+, 
1137.75 [(M+3)+4H]4+, 
910.80 [(M+5)+5H]5+, 
759.00 [(M+4)+6H]6+ 

1516.62 [(M+3)+3H]3+, 
1137.72 [(M+3)+4H]4+, 
910.77 [(M+5)+5H]5+, 
758.99 [(M+4)+6H]6+ 

Table S2 | UPLC-MS compound identification. 
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SUPPLEMENTARY FIGURES 

 

Figure S1. MS spectra of hexamer ions from a) fibres grown from unlabelled macrocycles; b) 1*6-16-1*6 block-co-fibres and the same block-co-

fibres after progressive reduction with c) 15%; d) 30%; e) 45%; f) 60% and g) 75% DTT. [1]+[1*] = 3.8 mM. Sample prepared at 1200 rpm. 

 

 
 

Figure S2. Fraction of labelled building block in the fibres (F) plotted against the equivalents of reducing agent DTT (with respect to [1]+[1*]) for 

uniformly mixed fibres formed from a 1:1 mixture of building blocks 1 and 1*. 
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Figure S3. MS spectra of hexamer ions from fibers of isotopically labelled macrocycles grown on previously prepared isotopically unlabelled 

macrocycle fibers. Left: day 0; right: day 45. Top row: sample stirred at 0 rpm (quiescent); bottom row: sample stirred at 200 rpm. 
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