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Infections _ caused by _ drug-reSIStant_ (DR) Table 1. B-lactam and CLA MICs for Mtb H37Ra, H37Rv, and Clinical Isolates N|\ |
I\/Ir?/cl(l)bacterlurrr]] ﬁ?ﬁercums'st (I\/ItbS)OO%%rg)tlnue t?c Antibiotic(s) MIC (pg/mL) by Mtb Isolate — 6 Mtb_isolates had FIC Index < 0.5 T (;é_ = T “SH
CSUSORES Ol oS SIne SO, e CRS0S G H37Ra H37Rv #11.1 #1511 #16.1 #17.2 #181 #1902 #2222 #23.1 #252 |Suggestingsynergy with CRO and L N
DR TB occur annually resulting in 150,000 deaths. MEM/IPM. Eixed concentration CLA | Ho” o 0
Y J CRO 0.25 4 1 4 16 4 38 4 2 38 N Cys3ss
Novel therapies are urgently needed. Bedaquiline, ' lowered CRO MIC by > 2-fold dilution for 0
delamanid, linezolid, and pretomanid possess MEM L 4 2 2 8 4 32 3 4 4 8 of 10 isolates tested (MICs bolded). »
serious limitations. IPM 4 2 0.5 16 3 >64 >64 32 16
CLA 16 32 64 >064 16 32 >064 >64 32 16 Synergy (FIC Index <0.5) Key: ) v
B-lactams such as amoxicillin/clavulanate, MEM + CRO 1:1 0.25 1 2 0.5 4 0.5 1 4 025 0.25 0.125 |cro +MEM only /< \ I
- . H,N \ H
Imipenem, and meropenem/clavulanate have not IPM + CRO 1:1 2 2 4 1 2 4 0.25 0.25 0.125 S \ N
received significant attention as clinical regimens CRO + CLA 2.5 ug/mL  0.125 2 1 1 <0.06 2 1 0125 0.125 <0.06 . . . N‘ B ~ |
: : No isolate with FIC Index < 0.5 with CRO and IPM alone o / N A S ~
since these ag ents may add to the CompIeXIty of # designates specific isolate from our panel ‘ o (L, \r NH
treatment - S/S ‘
) | | . — Figure 1. ESI-MS chromatograms with Tt ;
) ] Biochemical Analyses Ldt,,, alone and incubated with CRO 5 min, ‘» ’
Mechanism of Action 15 min, 30 min, and 120 min. [Ldt,,,] = 13.2
(MOA) - B-lactams e Ldt,,,is a 408 amino acid protein. -tz M and [CRO] =264 [IM (1:20ratio). iMass :
_ Mt . . peaks of Ldt,,, are in blue and mass peaks of H2N\< Y
+ Targets of B-lactams are D,D-transpeptidases *A (1-55) Ldty, was cloned with a His-tag at the N Ldt,,,-CRO complexes are in red. \ /.
(Ddts) and L,D-transpeptidases (Ldts).} terminus, expressed Iin E. coli BL21(DE3) (IPTG N Y .
- Inhibition of BlaC is a chromosomally encoded induction) and purified using a nickel column 37888 | | 38254 Observed changes in MW were +396 Da N | |
class A B-lactamase of Mtb limits B-lactam e A Synapt G2-Si high-resolution QTOF mass spectrometer R %h":h IS l'jess than tth%r]lomt;”a' M\t’v o lc'f_o' [ VX OSYN\
C e er ) . vz ¥ IS can be accounted for by post-acylation L i
therapy. Clavulanate (CLA) inhibits BlaC. \I/Evglsl\t/ljzed to allchi:qre I\n/:\zlavssfsl_p;tctrg. aaa e D 51:1??“ elimination of the R2 side group (see Fig. 3). c/ N\H/K
- o reveale e 0 1S + a pe O ° °
Can Ceftriaxone be used to treat . . Mt2 . . !
e Timed ESI-MS Analysis showed: Figure 2. ESI-MS chromatograms with Ldt,,, »
Mthb? oCRO (MW= 554) forms an adduct with Ldt,,, (MW= ol Mol is.. Incubated with CRO and MEI\/I together. Only _ . .
. BlaC hydrolyzes CRO less efficiently compared to 38284) that undergoes post-acylation modification (loss 38284 UESE peaks corresponding to complexes Flgu.re_ 2._CRO-Ldt,\,It2 aglduct formation leading
C . . with MEM were captured. [Ldt,,,] = 13.2 uM to elimination of the R2 side group.
other cephems.? CRO inhibits Ldt,,,.13 of R2 group) and Is stable for 120 minutes. LdtM%ZZOCRO and both [CRO] and [MEM] = 264 uM (1:20
» The activity of CRO on Ldt,,,, a major PG synthase oMEM (MW=383) formed a 382 Da adduct; IMP (MW= 15 min ratio). Mass peaks of Ldt,,, are in blue and Conclusion
of Mtb, is unknown. 299) formed a 299 Da adduct; and CRO and MEM - e mass peaks of Ldty,-MEM complexes are in
formed a 384 Da adduct. All species were stable for 120 | l| o GJIEET. * Acknowledging that MEM and IPM Inhibit other PG
HYPOTHESIS minutes T — synthases_ (PonAl, Ldt,,,, LdtMt3)_, these r_esu_lts lead us to
» Based upon work done with M. abscessus we hypothesize that the synergistic combination of CRO +
cephem, can inhibit Ldt,, 020 _— 20 o0 inactivation of multiple cell wall synthesizing enzymes.
If s0, the combinations of CRO with meropenem Table 2. K; ,,, of Ldt,,, with B-lactams ) » Our observations support further exploration of the notion of
(MEM) or imipenem (IPM) will also lower MICs more o NEVOUN ! NP ‘target redundancy” as an approach to treat multidrug-
than each a|one Suppor“ng the theS|S Of target Compound KI app (|J.M) 38284 - resistant myCObaCtena W|th B'IaCtamS
redundancy L4t + CRO and MEM * The clinical implications of using a “once a day” administered
n . . . h . "
CRO 0.07 £ 0.007 Ltya + CRO Mz e cephalosporin in treating Mtb infections remain to be tested
e 5 min ' '
Methods VEM 0.09 + 0.009 120 min f|n animal models.
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