CARDIFF

UNIVERSITY
PRIFYSGOL

Online Research @ Cardiff &

This is an Open Access document downloaded from ORCA, Cardiff University's
institutional repository: https://orca.cardiff.ac.uk/68623/

This is the author’s version of a work that was submitted to / accepted for
publication.

Citation for final published version:

Ferguson, Elaine L., Azzopardi, Ernest, Roberts, Jessica L., Walsh, Timothy R.
and Thomas, David W. 2014. Dextrin-Colistin conjugates as a model
bioresponsive treatment for multidrug resistant bacterial infections.

Molecular Pharmaceutics 11 (12), pp. 4437-4447. 10.1021/mp500584u
filefilefile

Publishers page: http://dx.doi.org/10.1021/mp500584u
<http://dx.doi.org/10.1021/mp500584u>

Please note:

Changes made as a result of publishing processes such as copy-editing,
formatting and page numbers may not be reflected in this version. For the
definitive version of this publication, please refer to the published source. You
are advised to consult the publisher’s version if you wish to cite this paper.

ersion is being made available in accordance with publisher policies.
See

/policies.html for usage policies. Copyright and moral rights

ade available in ORCA are retained by the copyright

holders.

information services
gwasanaethau gwybodaeth



a)
1004
@ 90
C
g 80_
€
n
G 70
= — Dextrin
X 60+ —— 2.2 mol%
—————— 4.3 mol%
S 7.0 mol%
I I I I I
3500 3000 2500 2000 1500
Wavenumber (cm™")
C
) 100
g 90
[
"(..:.'U 80_
£
[72)
g 70
= — Dextrin
X 60+ —— 2.0 mol%
------ 3.4 mol%
51 Y e 6.1 mol%
T T T T T
3500 3000 2500 2000 1500
Wavenumber (cm™")
e)
100
8 :
c 90 & s
o) iy i i
& 80-
C
E .......
= 704 _
X —— Dextrin
------ 17.4 mol%
S N — 28.6 mol%
T T T T T
3500 3000 2500 2000 1500

Wavenumber (cm™")

SI 1 Characterization of dextrins and succinoylated dextrin intermediates. Panels (a, c, ) show FT-IR spectra
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for (a) 10,500 g/mol dextrin and its succinoylated intermediates, (c) 28,000 g/mol dextrin and its

succinoylated intermediates, and (e) 48,500 g/mol dextrin and its succinoylated intermediates. Panels (b, d, f)

show the change in relative molecular weight in the presence of amylase (100 IU/L in PBS at 37 °C) by GPC

of (b) 10,500 g/mol dextrin and its succinoylated intermediates, (d) 28,000 g/mol dextrin and its

succinoylated intermediates, and (e) 48,500 g/mol dextrin and its succinoylated intermediates. (n=1).
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SI 2A FPLC elution profiles of dextrin-colistin conjugates (3 mg/mL) from a Superdex 75 FPLC column,

o

following incubation with amylase (100 IU/L in PBS at 37 °C). Panels show conjugates containing (a) 7,500
g/mol dextrin with 1.1 mol% succinoylation, (b) 7,500 g/mol dextrin with 2.5 mol% succinoylation, (c)
7,500 g/mol dextrin with 8.3 mol% succinoylation, (d) 7,500 g/mol dextrin with 21.3 mol% succinoylation,
(e) 10,500 g/mol dextrin with 2.2 mol% succinoylation, and (f) 10,500 g/mol dextrin with 4.3 mol%

succinoylation (V, = void volume (7.7 mL)).
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SI 2B FPLC elution profiles of dextrin-colistin conjugates (3 mg/mL) from a Superdex 75 FPLC column,
following incubation with amylase (100 IU/L in PBS at 37 °C). Panels show conjugates containing (g)
10,500 g/mol dextrin with 7.0 mol% succinoylation, (h) 28,000 g/mol dextrin with 2.0 mol% succinoylation,
(1) 28,000 g/mol dextrin with 3.4 mol% succinoylation, (j) 28,000 g/mol dextrin with 6.1 mol%
succinoylation, (k) 48,500 g/mol dextrin with 17.4 mol% succinoylation, and (1) 48,500 g/mol dextrin with

28.6 mol% succinoylation (V, = void volume (7.7 mL)).



Table SI 1 Liberated colistin at 48 h (% total).

4°C 37°C
PBS Water PBS Water PBS + amylase
(100 1U/L)

1.1 mol% 4.6 5.3 67.3 70.4 79.9
2.5 mol% 1.7 2.8 46.9 40.7 67.9
4.7 mol% 24 4.1 37.1 30.0 56.8
8.3 mol% 1.1 2.6 26.2 14.6 40.3
CMS 13.2 10.4 33.0 14.4 -




Table SI 2 Antimicrobial activity of dextrin-colistin conjugates™® (with and without amylase pre-exposure), measured by MIC assay. Data is

expressed as mode (n=3). *MIC value represents equivalent colistin concentration of conjugates.

MIC (mg/L)
Bacterial species 2.5 mol% 4.7 mol% 8.3 mol%
0 3 6 24 0 3 6 24 0 3 6 24
V4 A. baumannii MDRACB | 32 32 16 128| 512 256 256 256 [>1024 >1024 >1024 1024
V9 A. baumannii 64 32 64 32| 128 128 64 64 | 1024 1024 1024 512
V19 A. baumannii 7789 32 32 32 64 | 128 64 64 128 | 1024 1024 >1024 >1024
V20 A. Iwoffi 8065 4 4 4 4 64 32 16 128 | 128 64 64 1024
V22 A. Iwoffi 6056 64 64 32 32| 512 256 128 128 [>1024 >1024 >1024 >1024
V5 E. coli AIM-1 <1 <1 <1 <1| 64 32 16 16 | 1024 512 512 >1024
V11 E. coli 5702 32 16 8 16| 64 64 128 256 | 512 512 512 256
V24 E. coli 7273 64 128 32 32| 128 128 128 512 [>1024 1024 1024 1024
V12 K. pneumoniae 5725 32 16 8 16| 64 64 128 256 | 512 512 512 256
V6 K. pneumoniae IR25 512 64 32 64 | 1024 512 128 256 |>1024 >1024 >1024 >1024
V8 K. pneumoniae K3 32 16 8 16| 64 64 128 256 [>1024 >1024 >1024 >1024
V3 K. pneumoniae KP05 506 16 32 32 32 | 1024 256 128 256 |[>1024 >1024 >1024 >1024
V13 P. aeruginosa PAO1 256 256 128 128 | 512 256 256 256 | 512 256 256 128
V1 P. aeruginosa R22 256 256 256 256 [>1024 1024 1024 1024 [>1024 >1024 >1024 >1024
V2 P. aeruginosa MDR 301 [1024 512 512 512 |>1024 >1024 >1024 >1024|>1024 >1024 >1024 >1024
V7 P. stuartii IR57 64 32 32 16 | 512 256 256 128 [>1024 >1024 >1024 >1024




