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Chemical Synthesis: Methods and Results

The U.S. has over 2.8 million antibiotic-resistant bacterial infections Each of the synthesis steps was performed on cholic

annually, resulting in over 35,000 deaths and costing over 4.6 billion OH 0 o . : acid. deoxveholic acid. and lithocholic acid to aive the
dollars every year. As antimicrobial-resistant bacterial infections become OH oH C'JLQf e N y . ! J .
more common throughout the world, developing new antimicrobials — THF"':(;'?:: T DMAP, TEA final molecules with 2, 3, and 4 charges respectively.
becomes increasingly important. ‘o on ' Reduction ary ThT, room femp., 72 frs L
HO OH Esterification n Characterization:
In addition to synthesizing a variety of new antimicrobials, we consider L n * Inirared Spectrometry,
utilizing naturally-occurring compounds inspired by antimicrobial peptides | 5 1 » Proton Nuclear Magnetic Resonance,
(AMPs). Regardless of their biological origin, all AMPs have common I SN < | « Zeta Potential,
features such as positively charged (cationic) groups and an amphiphilic 1 T @ | o yoUte ® ] THF s5°C, o « Dynamic Light Scattering
structure. They physically perturb the membranes, which leads to death or Y. oY | | overnight | Quarternization
inhibits further growth of bacteria. Inspired by these naturally occurring - e e .
AMPs, our research is focused on developing synthetic mimics from bile I — o- o S by I
acids. [ - [ LCA DCA CA
0]
¥, | Lithocholic Acid- Deoxycholic Cholic I (2 charges) |(3 charges) |(4 charges)
| N | derived double- Acid-derived Acid-derived | Sjze 145.9 nm 242.0 nM 249 5 nm
Basic structure of bile acids with I C.ha:rged. trlpl.e-(.:harg.ed quadrqpl_e-chgrged I oa'?j(n :
L thocholic Acid Deoxycholic Acid Cholic Acid oH  polar groups on one face of the | antimicrobial antimicrobial antimicrobial | Zeta Potential [41.9 mV 45.9 mV 48.4 mV

Microbiology: Methods and Results Conclusions/Future Directions

« Based off of naturally-occurring a _ _ _ . — The lithocholic acid-derived antimicrobial with a 6-carbon
antimicrobial peptides -l Disk Diffusion Assay: Minimum Inhibitor chain performed better than the other antimicrobial
. Balance of hydrophilic and © g Concentration: compounds in MIC testing. Cholic acid antimicrobials
wvdrophobic faces e Globaty amphiphilc hes noculation with | | con3|sten_tly performed poorly. Our main tak_eaways are:
L hle interactions with the bacterial 96-well plate Wells filled with  « Balancing hydrophobic to hydrophilic portions (cholic acid
avora & o 0 © suspension 12 3 4 5 6 7 8 9 10 1w agar, bacteria may be too hydrophilic) to ensure favorable membrane
pacterial membrane S o ° > A inoculum, and taraction
° . . - - . Biomembrane ° I ” I . . . . . L
_ocal facial amphiphilicity avoids M sutace M : S:&?%;:;Ef:ﬁ - Differences in interactions with gram-positive and gram-
entropic cost of global facial o2 Ule gR® o | > negative bacteria
e 9 % Tryptic soy € . : :
amphiphilicity IR s smanoni agar-plated Disks with varying F ﬂ » Increased flexibility for interaction from longer carbon
petri dish compounds and ¢ chains
. concentrations -
Approach: Polymers or Monomers? e ~ 24-hour | | |
P incubation with As the project continues, we will:
Bile acids are chosen as starting materials because they are: continuous * Repeat disk diffusion and MIC testing with different media

monitoring

1. Naturally abundant and biocompatible neubation - Compare monomer performance to polymer performance
2. Local facial amphiphilicity helps overcome entropic barrier at 37°C for * Fine-tune the balance between number of charged groups
24 hours and length of carbon chain
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Individual monomers, as opposed to polymers or aggregates of
monomers, may show better selectivity for bacterial cells over
mammalian cells, leading to lower levels of cytotoxicity.
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