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FIG 1 Comparison of planktonic growth in MH medium of characterized and new cystic
fibrosis P. aeruginosa isolates and biofilm growth following antimicrobial treatment.
Growth curves (24 h) of (A) Non-mucoid IPARP isolates (red) versus fresh clinical SpIT
isolates (blue) and (B) non-mucoid IPARP isolates (red) versus mucoid (green). (C)
Growth curves of NH57388A (36 h) �“ 2% and OligoG CF-5/20 with/without colistin
(0.05 �Pg/ml). Biofilm disruption assay showing LIVE/DEAD® CLSM [scale bar 20 µm]
of 24 h established NH57388A biofilms, (D) untreated control, (E) 1 h colistin
treatment, (F) 2% OligoG CF-5/20, (G) combined treatment. COMSTAT analysis
showing (H) mean height of biofilm and (I) ratio of DEAD: LIVE cells. (*p<0.05)
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FIG 2 Comparison of growth of non-mucoid PAO1 and mucoid NH57388A P. 
aeruginosa in Mueller-Hinton (MH) and artificial sputum (AS) medium.  Scanning 
electron microscopy of bacterial growth in MH (24 h) and AS medium (48 h; scale bar 
�������—�P�������Z�L�W�K���F�R�U�U�H�V�S�R�Q�G�L�Q�J���µ�]�R�R�P�H�G-�L�Q�¶���L�P�D�J�H�V���L�Q���$�6���P�H�G�L�X�P���>�V�F�D�O�H���E�D�U���������—�P�@�����$����
PAO1 and (B) NH57388A. (C) Diagrammatic representation of biofilm structure in 
both media. (D) Cell viability (ATP production) of P. aeruginosa NH57388A and PAO1 
(108 cfu/ml) grown in MH and AS medium.
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FIG 3 Biofilm formation assays showing mucoid NH57388A P. aeruginosa biofilms grown in
Mueller-Hinton (MH) and artificial sputum (AS) medium. SEM images of P. aeruginosa
(NH57388A) biofilms grown ± OligoG CF-5/20 for (A) 24 h in Mueller Hinton (MH) medium; 10
µm; (B), (C [zoomed in]) 48 h ± OligoG CF-5/20 [scale bar 5 µm] with (D) corresponding scatter
graphs showing approx. mean microcolony size. (E) Corresponding CLSM EPS staining of P.
aeruginosa (NH57388A) 48 h biofilms in artificial sputum (AS) medium using Syto-9 (green) and
Concanavalin A 633 (red). (F,G) Biofilm disruption assay using Syto-9 (green) showing cross-
sectional views of 48 h established biofilms treated I h with 2% OligoG CF-5/20 [scale bar 10
µm]. (*p<0.05).
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FIG 4 Effect of OligoG CF-5/20 on high Mw alginate and on cell signaling molecules in vitro.
(A) Circular dichroism (CD) spectra of high Mw pseudomonal alginate mixed with OligoG
CF-5/20. Scans 1-7 show spectra of high Mw alginate (~20 ���0�� followed over ~77 min upon
heating from 4 to 37�|C; scans 8-11 (~44min) are recorded after addition of OligoG CF-5/20
(850 ���0�� followed by addition of Ca2+ (1mM) (scans 12-17, ~ 66min). Spectra of OligoG
CF-5/20 (850 ���0�� alone and its sum with high Mw alginate (20 ���0�� are shown as black and
red dashed lines, respectively. High performance liquid chromatography (HPLC) mass
spectrometry (LC-QQQ-MS) to quantify acyl homoserine lactone (AHL; 3-oxo-C12-AHL and
C4-AHL) production of P. aeruginosa PAO1 (B) grown in MH and AS medium (30 h), and in
a time course assay (30 and 48 h) showing the effect of OligoG CF-5/20 on (C) 3-oxo C12-
AHL and (D) C4-AHL (*p<0.05; n=3). Cell viability (ATP production) over 48 h of (E) PAO1
and (F) NH57388A grown in MH and AS medium �“ 2% OligoG CF-5/20 (2%G).

0

50

100

150

200

250

Control 0.2% OligoG 2% OligoG

A
H

L 
C

on
ce

nt
ra

tio
n 

(�
Pg

/L
)

30 h

48 h

0

50

100

150

200

250

Control 0.2% OligoG 2% OligoG

A
H

L 
C

on
ce

nt
ra

tio
n 

(�
Pg

/L
) 30 h

48 h

3-oxo-C12-AHL

1

10

100

1000

10000

100000

3-oxo-C12-AHL C4-AHL

C
on

ce
nt

ra
tio

n 
(µ

g/
L)

MH

ASM

C

*

*

0

5000

10000

15000

20000

25000

30000

0 6 12 18 24 30 36 42 48

Lu
m

in
es

ce
nc

e 
(R

LU
)

Time (h)

PAO1 MH broth

PAO1 2%G MH broth

PAO1 AS medium

PAO1 2%G AS medium

E

A B * *

C4-AHL
D

Control MH broth

2% OligoG MH broth

Control AS medium

2% OligoG AS medium

0

5000

10000

15000

20000

25000

30000

0 6 12 18 24 30 36 42 48

Lu
m

in
es

ce
nc

e 
(R

LU
)

Time (h)

NH57388A MH broth

NH57388A 2%G MH broth

NH57388A AS medium

NH57388A 2%G AS medium

F
Control MH broth

2% OligoG MH broth

Control AS medium

2% OligoG AS medium



FIG 5 Biofilm disruption assays showing scanning electron microscopy (SEM) of
antimicrobial (OligoG CF 5/20 and colistin) treated biofilms grown in ASM [Scale bar 10 µm].
SEM images of established (24 h) P. aeruginosa (A) PAO1 and (B) NH57388A biofilms
treated for 24 h with 2% OligoG CF-5/20 ± colistin (16 µg/ml) with corresponding median
microcolony diameter measurements for (C) PAO1 and (D) NH57388A (*p<0.05).
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