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SUPPEMENTARY EXPERIMENTAL PROCEDURES 

Synthesis of peptide 5-CF-SGAMGDKSVANATYSLALGS-NH2 

All reagents were either purchased from Sigma-Aldrich, Fluka, Acros Organics or Alfa Aesar. 

5-Carboxyfluorescein (5-CF) was purchased either from Novabiochem (Switzerland) or from OChem 

Incorporation (US). The amino acid building blocks and PyBOP were purchased from Advanced 

ChemTech (US) or Novabiochem (Switzerland). Amino acids were used as the following derivatives: 

Fmoc-Ser-OH, Fmoc-Gly-OH, Fmoc-Leu-OH, Fmoc-Ala-OH, Fmoc-Tyr(OtBu)-OH, Fmoc-

Thr(OtBu)-OH, Fmoc-Asn(Trt)-OH, Fmoc-Val-OH, Fmoc-Lys(Boc)-OH, Fmoc-Asp(OtBu)-OH, 

Fmoc-Met-OH. Fmoc-protected TentaGel S RAM resin (loading: 0.24 mmol.g-1) was purchased from 

Rapp Polymere (Germany). All solvents used in solid-phase peptide synthesis were bought in p.a 

quality. Analytical RP-UPLC was performed in Dionex ULTIMATE 3000 Rapid Separation LC 

System (ULTIMATE-3000RS diode array detector) using Dionex Acclaim® RSLC 120 C18 column 

(2.2 µm, 120 Å, 3.0 x 50 mm, flow 1.2 ml.min-1). Compounds were detected by UV absorption at 214 

nm. Data recording and processing was performed with Dionex Chromeleon Management System 

Version 6.80 (analytical RP-HPLC). Preparative RP-HPLC was performed with a Waters PrepLC4000 

chromatography system using a Dr. Maish GmbH Reprospher Column (C18-DE, 5 µm, 100 x 30 mm, 

pore size 100 Å, flow rate of 60 ml.min-1). Compounds were detected by UV absorption at 214 nm 

using a Waters 486 Tunable Absorbance detector. All RP-HPLC were using HPLC-grade acetonitrile 

and Milli-Q deionized water. The elution solutions were: A H2O with 0.1% TFA; B H2O/ACN 



(50:50); C H2O/ACN (10:90) with 0.1% TFA; D H2O/ACN (40:60) with 0.1% TFA. MS spectra, 

recorded on a Thermo Scientific LTQ OrbitrapXL were provided by the Mass Spectrometry service of 

the Department of Chemistry and Biochemistry at the University of Berne.  

From Tenta Gel S RAM® resin (500 mg, loading: 0.24 mmol.g-1), the purest fraction was 

isolated as a yellow foamy solid after preparative RP-HPLC purification (9.3 mg, 3.3 % yield). 

Gradient used for preparative RP-HPLC is A/D = 100/0 to 60/40 in 45 min, A/D 60/40 to 0/100 in 10 

min with a flow rate of 40 ml.min-1. Analytical. UHPLC: tR = 3.39 min (A/C = 100/0 to 0/100 in 7.5 

min, flow rate 1.2 ml.min-1). HRMS (ESI+) calc. for C100H141N23O35S [M+H]+: 2256.98; obsd: 1129.49 

(z=2), 753.33 (z=3). 

 

 



SUPPLEMENTARY FIGURE LEGENDS 

Figure S1: Mass spectrometric analysis of peptide substrate specificity of ApNGT (A) MALDI 

mass spectra of synthetic substrate peptides before and after incubation with ApNGT and UDP-Glc. 

Peaks corresponding to glycopeptides were detected for peptides 5CF-GSDQNATF 

([M+H]+=1358.49) and 5CF-GSDQhSATF ([M+H]+=1345.49). Glycosylation of peptide 5CF-

GSDQQATF could not be demonstrated by MALDI-MS but LC-ESI-MS/MS analysis (panel (C)) 

showed its glycosylation. No glycopeptide product could be detected for the other peptides. (B) Side 

chain structures of unnatural amino acids used (C) MS2 spectra from LC-ESI-CID-MS/MS analysis of 

the glycosylated peptides 5CF-GSDQQATF and 5CF-GSDQhSATF demonstrating glycosylation of 

glutamine and homoserine by ApNGT. The hashtag (#) marks ions resulting from precursor 

glycopeptide neutral loss. 

Figure S2: GT41 Alignment Complete alignment of 3 NGT sequences (from A. pleuropneumoniae, 

H. influenzae and Y. enterocolitica) and 4 OGT sequences (human, C. elegans, D. melanogaster, X. 

campestris). The alignment was performed using Expresso (see experimental procedures for details). 

Parts of the alignment are shown in Figure 4 
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