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Table S1. Characteristics of dextrin-colistin conjugates used for studying the effect of the 

succinoylation rate on the released species.  

Conjugate 

Mw 

(g/mol) 

(Mw/Mn) 

Degree of 

succinoylation 

(mol %) 

Protein 

content 

(%) 

Molar ratio 

(dextrin:colistin) 

Dextrin-colistin 1% 
9,000 

(1.7) 
1.0 5.2 3.2:1 

Dextrin-colistin 2.5% 
9,500 

(1.7) 
2.5 9.7 1.6:1 

Dextrin-colistin 7.5% 
13,000 

(2.2) 
7.5 21.0 0.7:1 
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Fig. S1: HPAEC-PAD analysis of maltose oligomer standards (0.01 mg/mL) and 

oligosaccharides released from intact and amylase-degraded dextrin-colistin conjugates 

(1 mg/mL). Degradation was performed by incubation of dextrin-colistin conjugate (3 mg/mL 

colistin base in PBS, pH 7.4) with amylase (100 IU/L) for 48 h at 37°C. 
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Table S2: Identification of the detected species from UPLC-QTOF-MS analysis of colistin sulfate and fractions F6, F7 and F8. 
 

Sample RT (min) Observed mass Calculated mass Species / Adducts Molecular formula 
Molecular Weight 

(g/mol) 

Colistin 

5.6 
1155.76 1155.76 Colistin B [M+H]1+  

C52H98N16O13 1154.76 
578.38 578.38 Colistin B [M+2H]2+  

6.4 
1169.77 1169.77 Colistin A [M+H]1+  

C53H100N16O13 1168.77 
585.39 585.39 Colistin A [M+2H]2+  

F8 

1.2 

596.17 596.18 DP7 [M+K+H]2+ C42H72O36 1151.38 

677.18 677.20 DP8 [M+K+H]2+ C48H82O41 1314.43 

758.20 758.23 DP9 [M+K+H]2+ C54H92O46 1476.49 

839.22 839.25 DP10 [M+K+H]2+ C60H102O51 1638.54 

920.24 920.28 DP11 [M+K+H]2+ C66H112O56 1800.59 

1001.25 1001.30 DP12 [M+K+H]2+ C72H122O61 1962.64 

1082.27 1082.32 DP13 [M+K+H]2+ C78H132O66 2121.70 

7.2 
413.27 413.26 Colistin B + linker - H2O [M+3H]3+ 

C56H100N16O15 1236.76 
619.38 619.39 Colistin B + linker - H2O [M+2H]2+ 

7.4 
419.28 419.27 Colistin B + linker [M+3H]3+ 

C56H102N16O16 1254.80 
628.38 628.39 Colistin B + linker [M+2H]2+ 

7.6 
419.28 419.27 Colistin B + linker [M+3H]3+ 

628.38 628.39 Colistin B + linker [M+2H]2+ 

7.7 
413.27 413.26 Colistin B + linker - H2O [M+3H]3+ 

C56H100N16O15 1236.76 
619.38 619.39 Colistin B + linker - H2O [M+2H]2+ 

7.8 
413.27 413.26 Colistin B + linker - H2O [M+3H]3+ 

619.38 619.39 Colistin B + linker - H2O [M+2H]2+ 

7.9 
417.94 417.93 Colistin A + linker - H2O [M+3H]3+ 

C57H102N16O15 1253.80 
626.39 626.39 Colistin A + linker - H2O [M+2H]2+ 

8.1 
423.95 423.94 Colistin A + linker [M+3H]3+ 

C57H104N16O16 1268.78 

635.39 635.40 Colistin A + linker [M+2H]2+ 

8.4 
423.95 423.94 Colistin A + linker [M+3H]3+ 

635.39 635.40 Colistin A + linker [M+2H]2+ 

8.6 
423.95 423.94 Colistin A + linker [M+3H]3+ 

635.39 635.40 Colistin A + linker [M+2H]2+ 

8.9 
446.61 446.60 Colistin B + 2*linker - H2O [M+3H]3+ 

C60H104N16O18 1336.77 

669.38 669.40 Colistin B + 2*linker - H2O [M+2H]2+ 

9.2 
446.61 446.60 Colistin B + 2*linker - H2O [M+3H]3+ 

669.38 669.40 Colistin B + 2*linker - H2O [M+2H]2+ 

9.4 
446.61 446.60 Colistin B + 2*linker - H2O [M+3H]3+ 

669.38 669.40 Colistin B + 2*linker - H2O [M+2H]2+ 

9.5 
446.61 446.60 Colistin B + 2*linker - H2O [M+3H]3+ 

669.38 669.40 Colistin B + 2*linker - H2O [M+2H]2+ 

9.7 
440.60 440.59 Colistin B + 2*linker - 2H2O [M+3H]3+ 

C60H102N16O17 1318.76 
660.38 660.39 Colistin B + 2*linker - 2H2O [M+2H]2+ 

9.9 
446.61 446.60 Colistin B + 2*linker - H2O [M+3H]3+ 

C60H104N16O18 1336.77 
669.38 669.40 Colistin B + 2*linker - H2O [M+2H]2+ 

10.1 
451.28 451.27 Colistin A + 2*linker - H2O [M+3H]3+ 

C61H106N16O18 1350.79 
676.39 676.40 Colistin A + 2*linker - H2O [M+2H]2+ 

10.5 
445.28 445.27 Colistin A + 2*linker - 2H2O [M+3H]3+ 

C61H104N16O17 1332.78 
676.40 676.40 Colistin A + 2*linker - 2H2O [M+2H]2+ 

 F7 

1.1 

325.11 325.11 DP2 - H2O [M+H]1+  C12H20O10 324.12 

487.17 487.17 DP3 - H2O [M+H]1+  C18H30O15 486.16 

568.19 568.19 DP7 - H2O [M+2H]2+  C42H70O35 1136.38 

649.22 649.22 DP8 - H2O [M+2H]2+  C48H80O40 1296.42 

730.24 730.25 DP9 - H2O [M+2H]2+  C54H90O45 1458.48 

811.27 811.27 DP10 - H2O [M+2H]2+  C60H100O50 1620.53 

892.30 892.30 DP11 - H2O [M+2H]2+  C66H110O55 1782.58 

973.32 973.32 DP12 - H2O [M+2H]2+  C72H120O60 1944.63 

1054.35 1034.35 DP13 - H2O [M+2H]2+ C78H130O65 2106.69 

1135.38 1135.38 DP14 - H2O [M+2H]2+ C84H140O70 2268.74 

1216.40 1216.40 DP15 - H2O [M+2H]2+ C90H150O75 2430.79 

1297.43 1297.43 DP16 - H2O [M+2H]2+ C96H160O80 2592.85 

1378.45 1378.46 DP17 - H2O [M+2H]2+ C102H170O85 2754.90 

1459.48 1459.48 DP18 - H2O [M+2H]2+ C108H180O90 2916.95 

7.5 

581.32 581.32 Colistin B + linker + 3Gluc [M+3H]3+  C74H132N16O31 1740.92 

635.33 635.33 Colistin B + linker + 4Gluc [M+3H]3+  C80H142N16O36 1902.98 

689.68 689.35 Colistin B + linker + 5Gluc [M+3H]3+  C86H152N16O41 2065.03 

743.70 743.37 Colistin B + linker + 6Gluc [M+3H]3+  C92H162N16O46 2227.08 

781.44 781.44 Colistin B + linker + 2Gluc - H2O [M+2H]2+ C68H120N16O25 1560.86 

862.46 862.47 Colistin B + linker + 3Gluc - H2O [M+2H]2+  C74H130N16O30 1722.91 

871.47 871.47 Colistin B + linker + 3Gluc [M+2H]2+  C74H132N16O31 1740.92 

952.49 952.50 Colistin B + linker + 4Gluc [M+2H]2+ C80H142N16O36 1902.98 

1033.52 1033.52 Colistin B + linker + 5Gluc [M+2H]2+ C86H152N16O41 2065.03 

1114.55 1114.55 Colistin B + linker + 6Gluc [M+2H]2+ C92H162N16O46 2227.08 

7.9 

467.28 467.28 Colistin B + linker + 1Gluc - H2O [M+3H]3+ C62H110N16O20 1398.81 

521.29 521.29 Colistin B + linker + 2Gluc - H2O [M+3H]3+ C68H120N16O25 1560.86 

575.31 575.31 Colistin B + linker + 3Gluc - H2O [M+3H]3+  C74H130N16O30 1722.91 

700.41 700.41 Colistin B + linker + 1Gluc - H2O [M+2H]2+ C62H110N16O20 1398.81 

781.44 781.44 Colistin B + linker + 2Gluc - H2O [M+2H]2+ C68H120N16O25 1560.86 

862.46 862.46 Colistin B + linker + 3Gluc - H2O [M+2H]2+  C74H130N16O30 1722.91 

F6 

1.1 

325.11 325.11 DP2 - H2O [M+H]+ C12H20O10 324.12 

487.17 487.17 DP3 - H2O [M+H]+ C18H30O15 486.16 

649.22 649.22 DP4 - H2O [M+H]+ C24H40O20 648.21 

811.27 811.27 DP5 - H2O [M+H]+ C30H50O25 810.26 

1054.35 1054.35 DP13 - H2O [M+2H]2+ C78H130O65 2106.69 

1135.38 1135.38 DP14 - H2O [M+2H]2+ C84H140O70 2268.74 

1216.40 1216.40 DP15 - H2O [M+2H]2+ C90H150O75 2430.79 

1306.42 1306.44 DP16 [M+2H]2+ C96H162O81 2610.86 

1387.43 1387.46 DP17 [M+2H]2+ C102H172O86 2772.91 

1468.44 1468.49 DP18 [M+2H]2+ C108H182O91 2934.96 

1549.48 1549.51 DP19 [M+2H]2+ C114H192O96 3097.01 

1630.54 1630.54 DP20 [M+2H]2+ C120H202O101 3259.07 

1711.57 1711.57 DP21 [M+2H]2+ C126H212O106 3421.12 

1792.55 1792.55 DP22 [M+2H]2+ C132H222O111 3583.17 

7.9 

743.37 743.37 Colistin B + linker + 6Gluc [M+3H]3+ C92H162N16O46 2227.08 

748.05 748.04 Colistin A + linker + 6Gluc [M+3H]3+ C93H164N16O46 2241.10 

797.39 797.39 Colistin B + linker + 7Gluc [M+3H]3+ C98H172N16O51 2389.14 

802.05 802.06 Colistin A + linker + 7Gluc [M+3H]3+ C99H174N16O51 2403.15 

851.40 851.40 Colistin B + linker + 8Gluc [M+3H]3+ C104H182N16O56 2551.19 

856.07 856.08 Colistin A + linker + 8Gluc [M+3H]3+ C105H184N16O56 2565.20 

910.09 910.09 Colistin A + linker + 9Gluc [M+3H]3+ C111H194N16O61 2727.26 

964.10 964.11 Colistin A + linker + 10Gluc [M+3H]3+ C117H204N16O66 2889.31 

1018.13 1018.13 Colistin A + linker + 11Gluc [M+3H]3+ C123H214N16O71 3051.36 

1072.14 1072.15 Colistin A + linker + 12Gluc [M+3H]3+ C129H224N16O76 3213.42 

1126.16 1126.16 Colistin A + linker + 13Gluc [M+3H]3+ C135H234N16O81 3375.47 
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Fig. S2: QTOF-MS spectra of the isolated peaks from colistin with a retention of A. 5.6 min 

and B. 6.4 min. 
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Fig. S3: QTOF-MS spectra of the isolated peaks from F8 with a retention time of A. 1.2 min 

(m/z = 500 to 800), B. 1.2 min (m/z = 600 to 1000), C. 1.2 min (m/z = 900 to 1400), D. 7.2 min, 

E. 7.4 min, F. 7.6 min, G. 7.7 min, H. 7.8 min, I. 7.9 min, J. 8.1 min, K. 8.4 min, L. 8.6 min, M. 

8.9 min, N. 9.2 min, O. 9.4 min, P. 9.5 min, Q. 9.7 min, R. 9.9 min, S. 10.1 min and T. 10.5 min.  
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Fig. S3: continued.   
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Fig. S3: continued. 
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Fig. S4: QTOF-MS spectra of the isolated peaks from F7 with a retention time of A. 1.1 min 

(m/z = 300 to 800), B. 1.1 min (m/z = 750 to 1200), C. 1.1 min (m/z = 1100 to 1600), D. 7.5 

min, E. 7.9 min (m/z = 400 to 600) and F. 7.9 min (m/z = 600 to 900).  
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Fig. S5: QTOF-MS spectra of the isolated peaks from F6 with a retention time of A. 1.1 min 

(m/z = 100 to 900), B. 1.1 min (m/z = 900 to 1500), C. 1.1 min (m/z = 1500 to 2000), D. 7.9 

min (m/z = 743), E. 7.9 min (m/z = 743), F. 7.9 min (m/z = 797), G. 7.9 min (m/z = 802), 

H. 7.9 min (m/z = 851), I. 7.9 min (m/z = 856), J. 7.9 min (m/z = 910), K. 7.9 min (m/z = 964), 

L. 7.9 min (m/z = 1018), M. 7.9 min (m/z = 1072) and N. 7.9 min (m/z = 1126). 
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Fig. S5: continued.  
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Fig. S6: UPLC-QTOF-MS chromatograms (Base Peak Intensity, BPI) of amylase-degraded 

dextrin-colistin conjugates (0.2 mg/mL colistin base) containing dextrin with 1.0, 2.5 and 

7.5 mol% succinoylation. Degradation was performed by incubation of dextrin-colistin 

conjugate (3 mg/mL colistin base in PBS, pH 7.4) with amylase (100 IU/L) for 48 h at 37°C.  
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Fig. S7: Zoom view of UPLC-QTOF-MS chromatograms (Base Peak Intensity, BPI) between 

7 and 13.5 min of amylase-degraded dextrin-colistin conjugates (0.2 mg/mL colistin base) 

containing dextrin with 1.0, 2.5 and 7.5 mol% succinoylation. Degradation was performed by 

incubation of dextrin-colistin conjugate (3 mg/mL colistin base in PBS, pH 7.4) with amylase 

(100 IU/L) for 48 h at 37°C. 
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Table S3: Identification of the major detected species from UPLC-QTOF-MS analysis of amylase-degraded dextrin-colistin conjugates containing 

dextrin with 1.0, 2.5 and 7.5 mol% succinoylation.  

Species  Adducts RT (min) 
Observed 

mass 

Calculated 

mass 
Molecular Formulae 

Colistin B + linker [M+3H]3+ 7.4 / 7.6 419.27 419.26 C56H102N16O16 

Colistin A + linker [M+3H]3+ 8.1 / 8.4 423.93 423.94 C57H104N16O16 

Colistin B + linker - H2O [M+3H]3+ 7.1 / 7.2 / 7.8 / 7.9 413.26 413.26 C56H100N16O15 

Colistin A + linker - H2O [M+3H]3+ 7.9 / 8.5 / 8.6 417.93 417.93 C57H102N16O15 

Colistin B + 2*linker - H2O [M+3H]3+ 8.9 / 9.2 / 9.4 / 9.7 / 9.9 446.60 446.60 C60H104N16O18 

Colistin A + 2*linker - H2O [M+3H]3+ 10.1 / 10.6 451.27 451.27 C61H106N16O18 

Colistin B + 2*linker - 2H2O [M+3H]3+ 8.9 / 9.5 / 9.6 / 9.7 / 10.1 440.60 440.59 C60H102N16O17 

Colistin A + 2*linker - 2H2O [M+3H]3+ 10.2 / 10.3 / 10.5 / 10.9 445.27 445.27 C61H104N16O17 

Colistin B + 3*linker - H2O [M+2H]2+ 11.3 719.40 719.40 C64H108N16O21 

Colistin A + 3*linker - H2O [M+2H]2+ 12.0 726.41 726.41 C65H110N16O21 

Colistin B + 3*linker - 2H2O [M+2H]2+ 11.2 / 11.4 / 11.6 / 11.7 / 11.8 / 11.9 / 12.1 710.40 710.40 C64H106N16O20 

Colistin A + 3*linker - 2H2O [M+2H]2+ 12.6 / 12.7 717.41 717.40 C65H108N16O20 

Colistin B + 3*linker - 3H2O [M+2H]2+ 11.6 / 12.1 / 12.2 / 12.4 701.39 701.39 C64H104N16O19 

Colistin A + 3*linker - 3H2O [M+2H]2+ 12.8 / 12.9 / 13.1 708.40 708.40 C65H106N16O19 
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Fig. S8: A. Biofilm formation assay showing LIVE/DEAD® (green and red colors respectively) 

stained CLSM images of E. coli biofilms (aerial and side view, scale bar = 40 µm) grown for 

24 h in the presence of fractions F6, F7 and F8 at 0.25 µg/mL colistin base (equivalent to 2× 

fraction F8’s MIC). B. COMSTAT image analysis of biofilm CLSM z-stack images. Data 

represents mean ± SD; n = 3. Significant difference is indicated by *, where *p < 0.05, 

compared to untreated control.  
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