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810  Figure 6. The effect of manuka honey on membrane potential measured as A) approximate

811 internal pH of liposomes loaded with pH sensitive pyranine dye after treatment with 1% wi/v
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812 artificial honey (blue), 1% w/v MGO (teal), 1% w/v AHMGO (purple), 1% manuka honey
813  (orange), 1% manuka honey (tan). Fluorescence intensity of pyranine at Aex 450 decreases
814  with decreasing pH. A decrease in proportional fluorescence is indicative of a decrease in
815 internal pH. ‘V’ indicates addition of valinomycin to establish electrical gradient and ‘T’
816 indicates time at which treatment was applied, B) flow cytometry quantification of the
817  percentage of DIBAC,(3) positive exponential phase P. aeruginosa PAO1-EcPore cells
818  treated for 2 hours with 100 uM CCCP, 10% w/v manuka honey, 10% AH, 10% wi/v
819 AHMGO, 10% MGO and no treatment control. The effect of manuka honey on membrane
820  permeability measured as C) flow cytometry quantification of the percentage of TO-PRO®-3
821  positive exponential phase P. aeruginosa PAO1-EcPore cells treated for 2 hours with 100
822 pM CCCP, 10% w/v manuka honey, 10% AH, 10% w/v AHMGO, 10% MGO and no
823  treatment control. A one-way ANOVA followed by Dunnett’s multiple comparison post hoc
824  test was used to determine statistically significant differences between each treatment and the
825  no treatment control (* = P < 0.05), a one-way ANOVA followed by Bonferroni’s multiple
826  comparison post hoc test was used to determine statistically significant differences between

827  manuka and AHMGO treated cells (* = P < 0.05).
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828 Supplementary Material (For Publication)
829

830 Table S1. Strains used in this study

Strain Relevant characteristics Source or reference

P. aeruginosa

PAO1 Wildtype 8

PAl4 Wildtype 8

PAOI1ArecA recA deletion mutant of | "
PAO1

PAO1Alys lys deletion mutant of PAO1 |

PAOI1AprtN prtN  deletion mutant of | ™
PAO1

PAO1-LAC-EcPore ‘hyperporinated’ PAOI, a|™

chromosomally encoded
modified E. coli FhuA
siderophore uptake channel
(EcPore) with an IPTG

inducible promoter.

PAO1-LAC Empty expression cassette | ™°
APA14 03930 PA14_03930::MAR2xT7 8
APA14_06510 PA14_06510:MAR2xT7 | ¥
APA14_18750 PAl4_18750:MAR2xT7 | ¥
APA14_18760 PA14_18760:MAR2xT7 | ¥
APA14_18780 PA14_18780:MAR2xT7 | ¥
APA14_24940 PA14_24940:MAR2xT7 | ¥
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APA14 32380 PA14 32380:MAR2xT7 | ¥
APA14 33520 PA14 33520:MAR2xT7 | ¥
APA14 33970 PA14 33970:MAR2xT7 | ¥
APA14 38040 PA14_38040:MAR2xT7 | ¥
APA14_38640 PA14_38640:MAR2xT7 | ¥
APA14 38660 PA14 38660::MAR2XT7 8
APA14 51830 PA14_51830:MAR2xT7 | ¥
APA14 51430 PA14_51430:MAR2xT7 | ¥
APA14 51600 PA14_51600:MAR2xT7 | ¥
APA14_53290 PA14 53290:MAR2xT7 | ¥
APA14 58000 PA14_58000:MAR2xT7 | ¥
APA14_ 58030 PA14 58030:MAR2xT7 | ¥
APA14_ 58450 PA14 58450:MAR2xT7 | ¥
APA14_61020 PA14 61020:MAR2xT7 | ¥
APA14_62400 PA14_62400:MAR2xT7 | ¥
APA14_ 67500 PA14_67500:MAR2xT7 | ¥

831
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832

833  Fig. S1. Changes in gene expression following treatment with 5% (0.5x MIC) manuka honey.
834  Data are expressed as mean values + SD from one technical replicate, conducted using three

835  biological replicates.

836
837  Table S2. Concentrations (0.5 x MIC) of treatments applied to P. aeruginosa PA14 cells

838  prior to RNA harvest and the respective MGO content at each concentration.

839
Treatment 0.5 x MIC (% w/v) MGO content (ppm)
Manuka honey 5 45
MGO 275 2475
AHMGO 10.75 96.75
AH 12.5 0

840
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841  Table S3. Susceptibility to manuka honey treatment for mutant strains.

Strain Gene Name MIC (% (w/v))
Wild-type ~ UCBPP- 10
PAl4

APA14 03930 * AspuE 9
APA14 06510 * AbioF 9
APA14 18750 AgloAl 9
APA14 18760 AmexE 8
APA14 18780 AmexF 8
APA14 24940 * 9
APA14 32380 AoprN 8
APA14 33520 * 8
APA14 33970 * 9
APA14 38040 AcmrA 10
APA14 38640 AscoB 8
APA14 38660 AscoA 9
APA14 51830 ApsqE 8
APA14 51430 ApgsA 8
APA14 51600 * 9
APA14 53290 AtrxB2 8
APA14 58000 * AsodM 9
APA14 58030 * AfumC 8
APA14 58450 AdppC 9
APA14 61020 * 8
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APA14 62400 *
APA14 67500
Wild-type PAO1
PAOI1Alys *
PAO1ArecA

PAO1AprtN *

AgloA3

Alys
ArecA

AprtN

8.5

8.5

7

8.5

* indicates genes which were only differentially expressed (logoFC > £2, p.adj < 0.05) in

cells treated with manuka honey
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Fig. S2. Heatmaps of log,FC of genes involved in A) central carbon metabolism and B)

aerobic respiration
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Fig. S3. Representative flow data shown. Mid-exponential P. aeruginosa PAO1-LAC-EcPore
cells were either untreated or treated with CCCP (100 uM) for 2 hours. Cells were stained
with DIBACA4(3) to determine the number of cells with depolarised membranes. A) Scatter
plot of side scatter area (SSC-A) versus forward scatter area (FSC-A), singlets gate excludes
debris. B) Scatter plot of FSC-A versus DiBAC,(3) fluorescence measured in the FITC-A
channel. The lower left quadrant represents cells negative for DiBAC,(3) fluorescence and
the lower right quadrant represents cells positive for DiIBAC,(3) fluorescence. C) Scatter plot

of FSC-A versus TO-PRO®-3 fluorescence measured in the APC-A channel. The lower left
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858  quadrant represents cells negative for TO-PRO®-3 fluorescence and the lower right quadrant

859  represents cells positive for TO-PRO®-3 fluorescence.
860

861  Table S4. Primers used for RT-qPCR reactions

Primer Description Sequence (5’ to 3°)

PA14 00710 F  osmC GGCTTCAATACCCGCTTC
PA14 00710 R  osmC GGCAGTGATGGCGAAAC
PAl4 01710_F ahpC GGCAAGTTCATCGAGGTG
PAl14 01710 R  ahpC GTTTCGTGCCAGACCTTG
PAl14 17060 F  rpsB GACCTGGAAACCCAGTCC
PA14 17060 R rpsB CCCAGCTTGTTGGCTTC
PA14 17530 F  recA CAGATCGAACGCCAATTC
PA14 17530 R recA ATCACCGAGAGGGTCAGG
PAl4 25160 F lexA GCCGAACAGAACATCGAG
PAl14 25160 R  lexA TTTCACCGTGACCTCCTC
PA14 27220 F  ohr TACTCGGCCTGCTTCATC
PAl14 27220 R  ohr TAGGGGCAGACCTGGTG
PA14 32390 F  mexF AACCAGGGCTACGAGGAG
PA14 32390 R mexF TAGACCTGCAGGGTGTCG
PA14 37710 F  fusA2 CACCGCTATCGCTTCAAC
PA14 37710 R fusA2 CGGTCCATCTTGTTCACG
PA14 48700 F  kefB TGACTGTGCTGCTGATCG
PAl14 48700 _R kefB GGTGATGGAAAGCACCAG
PAl4 49710 F yedU ACGAGATCTGCGTGTTCC
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PA14 49710 R

PA14 51430 F

PA14 51430 R

PA14 53290 F

PA14 53290 QR
PA14 55130 QF
PA14 55130 QR
PA14 55610 QF
PA14 55610 QR
PA14 56780 QF
PA14 56780 QR
PA14_60830_QF
PA14_60830_QR
PA14 61040 QF

PA14 61040 QR

yedU

pgsA

pgsA

trxB2
trxB2
gloA2
gloA2
dnaE2
dnaE2
sodB
sodB
mexD
mexD
katB

katB

TTGCCAAGGTTGTTGGAG

GCGGTTCTGGTTCCTACC

AACTTGCCGTTGTCGTTG

CCAGTTGACCACCACCAC

AGTGCGTCGCAGGTGTAG

TGGAGTTGACCCACAACTG

TCTGGATCAGTTCCACCTTG

TGAGCGATTACGCTCTCC

TCCAGGGTGATGAAGGTG

GGGTACCGAGTTCGAAGG

TGTCGAAGGAGCCGAAG

CATCGGCTACGAGTGGAC

ATACCCGCGACCATTACC

CAACCTCGACGACGACTC

CTGCAGGCTCTTCCAGTG
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