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Summary Iron replete
The Gram-negative pathogen Klebsiella pneumoniae has received greater attention in recent years due to its Fe
acquisition of resistance mechanisms to conventional antimicrobials such as carbapenems, resulting in its designation
as an ESKAPE pathogen along with Staphylococcus aureus, Pseudomonas aeruginosa and the Enterobacter genus. To
identify novel ways to combat infection, the role of iron in pathogen growth is being investigated due to the necessity
for iron in cell growth. In this work, K. pneumoniae was grown in minimal media with a variety of non-native mmw
siderophores from Aspergillus fumigatus (low M._iron chelators produced in iron-limiting conditions). It was observed =~ s
that the siderophore triacetylfusarinine C (TAFC) inhibited growth of K. pneumoniae by approximately 20% at 7 uM,
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with 50% growth inhibition evident at 125 uM. Furthermore, ferrated TAFC (FeTAFC) promoted growth of K. e
pneumoniae. The bacterial siderophore deferoxamine (DFO), native to Streptomyces species, was observed to have a o5 NRPS
neutral to positive effect on growth of K. pneumoniae, in both its B and E forms, when both unferrated and ferrated. ' Transcription
The addition of TAFC to iron-limited culture medium of K. pneumoniae resulted in a twenty-fold increase in cryptic ‘ factor I
metabolite production compared to the solvent control, however addition of FeTAFC to the culture medium did not : RSP e . .
&esult in the increased production of the metabolite. The nature of this molecular species is under investigation. Figure 1: The transcriptional regulation of mderophﬁ
production in microbes. Made using Biorender.com
/ Non-native siderophores affect the growth of K. pneumoniae in iron-limiting conditions. \
% growth of K. pneumoniae Figure 2: The effect of non-native % growth of K. pneumoniae Figure 3: Comparing the effects of
120 siderophores on K. pneumoniae in 200 ferrated and unferrated siderophores on
iron-limiting conditions. TAFC is 180 P/ﬁ - I K. pneumoniae growth under iron-limiting
100 — _ seen to inhibit growth after 24 h conditions. TAFC (50 pM) showed
& B /_,;I with 20% inhibition observed at 8 o0 / comparable inhibition to  previous
50 — uM (p <0.05) and 80% inhibition 140 experiment with clear inhibition observed
at 250 uM. DFO is observed to 150 ﬁ at 3 uM (p <0.05). BPS had a similar
% . promote growth at all % \ inhibitory effect with approximately 20%
u concentrations. Fusarinine C, an E.oloo inhibition observed at 3 uM (p <0.05).
unacetylated form of TAFC, I Both ferrated and unferrated DFO showed
0 appears to show little effect in i significant growth promotion even at 6
\ medium. Bathophenanthroline UM (p <0.05 for both), when compared to
20 —— 1 disulfonic acid (BPS) was used as 0 . the control. FeTAFC showed promotion of
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/ S.tr.uctures of N,N,N- triacetyI\ / TAFC addition increases the production of a cryptic bacterial \ / Growth of K. pneumoniae with Galliunﬁ
fusarinine C (TAFC) and deferoxamine compound in K. pneumoniae culture medium bound siderophores
B (DFO B) s Figure 5: RP-HPLC analysis of % growth of K. pneumoniae in the presence of
) HI\ - culture  supernatants of K. 0 GaSiderophore chelate
[~ - pneumoniae (n = 3). Time offset
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Figure 4: a: Structure of TAFC, a ; with Abs 330 nm at 11 min
hydroxamate siderophore native to m exhibited a 20-fold increase in Figure 6: K. pneumoniae was incubated with
Aspergillus fumigatus. ! oeak area. No other compound siderophores that had chelated gallium (lll). No
b: Structure of DFO B, a hydroxamate K exhibited increased abundance. significant inhibition was observed below 125 uM
siderophore native to Streptomyces ; FeTARC c. RP-HPLC analysis of medium for GaFSC or GaDFO. GaTAFC was significantly
pilosus. DFO E is a cyclic analogue of z0- with FeTAFC added. No bacterial more potent as an inhibitor than GaNO, on its own
DEO B e N compounds were detected at 330 | With 30% inhibition caused by 2 M GaTAFC (p
\Drawn on chemspider.com / \ o S e e e e e e 240 nm. j

<0.05) compared to 15% inhibition by 2 uM GaNO,
(p <0.05).
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Conclusions

/The addition of unferrated TAFC to K. pneumoniae cultures resulted in significantly decreased growth (p <0.05; 80% @ 250\
UM ) in iron-limiting conditions. Conversely, addition of FeTAFC to the culture medium promotes growth of K. pneumoniae.

e Gallium (lIl) siderophore conjugates showed similar trends compared to the unferrated forms of the siderophores.

* The bacterial siderophore deferoxamine has been shown to promote the growth of K. pneumoniae in both unferrated and
ferrated forms indicating that it may be taken up by cells, which has been observed before in pathogenic bacteria as part of Acknowledgements:
siderophore piracy mechanisms. This indicates DFO B is a potential candidate for the development of siderophore-based CM is funded by the European Community’s
‘Trojan horse’ antibiotics that would allow for the treatment of AMR pathogens by bypassing the resistance mechanisms. H2020 Programme grant agreement Nr.

 The addition of unferrated TAFC to K. pneumoniae cultures at a minimum concentration of 62 uM, for 24 h, increased the 101000794 as part of the Secreted EU project.
production of an unknown compound (M11 min) by approximately twenty fold as indicated by RP-HPLC analysis. Funding Scheme: H2020-FNR-2020-2

 Work is currently underway to identify the nature of M11 min and mass spectrometry analysis is underway. The precise
nature of M11 min is unclear as it does not appear to alter A330 nm upon iron addition, suggesting it is not a siderophore. More information available at é

 We speculate it may form a component of the bacterial oxidative stress response, which is also under the control of the Fur https://www.secreted.eu/ ECRETe
regulon (Peralta et al. 2016).
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