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Amphiphilic aminoglycosides derivatives targeting the bacterial cell wall or cell membrane have emerged for the last NH,
decade aiming the discovery of potential new antibiotics 2. They showed important antibacterial effect even on multi HD% H,N NH,
drug resistant strains. In this perspective, we previously synthesized a variety of amphiphilic neamine derivatives and HoN C?-TG%D

studied their efficacy towards Pseudomonas aeruginosa strains>4. 3’,6-diNonylneamine (3’,6-diNn) had an important
antibacterial effect and a moderate toxicity on cellular models*. This compound interacts with LPS of the bacterial outer
membrane> and with the negatively charged lipids of the inner membrane®, mainly cardiolipin (CL), induces an impairment
in the lateral distribution of CL and the formation of hemi fusion diaphragm (in Giant Unilamelar vesicles) ®. Moreover, this
interaction triggered local redistribution of cardiolipin in membrane models. These modifications were responsible of the
membrane permeabilization and depolarization leading to bacterial lysis >-°.

Fig 1. Structure of 3’,6-diNonylneamine.

MATELIAL K METHODS

_I—he aim of this work was to Bacterialstrain: ATCC27853
Effect on bacterial shape: the 3’,6-diNn was either added to a liquid culture of ATCC27853 in Cation Adjusted Muller Hinton Broth (CA-MHB) or to a 1 % agarose pad.

Investigate more the Impact of the cultures were incubated at 37°C and bacteria’s were observed using a Zeiss Axio Observer Z1. Cell length was measured using MicrobeTracker (version 0.937)7. Colistin,

3’ 6-diNn’s interaction with gentamicin, and neamine were used as controls.
TN .y Scanning electron microscopy: ATCC27853 in mid log non treated or treated with 3’,6-diNn at 5 times its minimal inhibitory concentration MIC for two hours were imaged
membrane’s lipids on the bacteria’s

by electron scanning microscopy.

Iength, morphology, growth rate, Effect on growth rate: ATCC27853 cultures in CA-MHB were incubated at 37°C in the presence of 3’,6-diNn at different concentrations and the OD at 620 was followed.

and redox chain in order to Data were fitted to determine the growth kinetics parameters.
Effect on redox chain using 5-cyano-2,3-ditolyl tetrazolium chloride(CTC): ATCC27853 in mid log were incubated briefly with 3’,6-diNn, stained with CTC and counter

elucidate its mode of action. stained with Syto green24. They were visualized by epifluorescence.
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Fig 2. Overall distribution of the length (A) and the width (B) of Fig 3. Overall distribution of the length (A) and the width (B) of
non treated (NT) ATCC27853 or treated for 4 hours with 3’,6-diNn non treated (NT) ATCC27853 or treated for 4 hours with 3’,6-diNn
and other antibiotics at their MICs: 3’,6-diNn (4ug/mL), colistin m e m b ra n e at concentrations ranging from 0,25 to 10 times MIC.

(1ug/mL), and gentamicin (1pg/mL). Neamine, inactive against

Pseudomonas aeruginosa, was used at the highest concentration d efo rm ati O n (d ata n Ot

(128 pg/mL).

Growth kinetics parameters of ATCC27853
non treated (NT) or in the presence of

Shown) different concentrations of 3’,6-diNn
A . . . . B . e :
Length dispersion on solid medium Length dispersion in liquid medium 3',6-diNn NT
40- 80- 0.1 MIC|0.25 MIC| 0.5 MIC [0.75 MIC| 1 MIC
— TOh — TO0h
Growthrate | o005 | 0.0103° | 0.01* |0.0095" |0.00535"| 0.012
T1h 60 T1h ux (min-1)
— T2h | — T2h
o) o SRR 0.0059 | 0.0059 | 0.0057 | 0.0006 | 0.00027 |0.0065
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c .
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0,
— NT 4h 20- — NT 4h % Growth
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reduction
é é 0-0 é 4 é Growth rate values were compared using one way ANOVA test and Bonferroni’s post test. Data labelled
with * represent significant difference compared to NT
Length (um) Length (um)

Fig 6. CTC stained non treated ATCC27853(A) , treated with 20% ethanol (B, negative control),

Fig 4. Overall distribution of the length of non treated (NT) ATCC27853) or treated (T) followed for 4 hours with 3’,6-diNn at its MIC either on agarose pad (A) or in liquid medium (B). 0, 1, and with 3',6-diNn at its MIC (C) or 5x MIC (D).

2, 3, and 4 represent the duration of incubation in hour.

eThe effect of 3’,6-diNn was more important in liquid medium than on solid

medium where after 2 hours of incubation time a maximum decrease was
observed.

93’,6-diNn inhibited the growth kinetics, and the redox chain in a
concentration depending manner

CONCLUSION

3°.,O-diININ has a major effect on bacterial shape and morphology. It also seems to affect bacterial membrane proteins leading to a growth rate reduction at
sub inhibitory concentrations, and an inhibition of the bacterial redox chain.
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