
CLAIMS 
What is claimed: 
1. A growth-independent method for detecting a microorganism of interest in a sample, 

comprising: 

contacting the sample with a plurality of non-replicative transduction particles (NRTPs) 

such that the plurality of NRTPs transduces one or more microorganisms of interest in 

the sample, wherein the plurality of NRTPs comprises a reporter nucleic acid sequence, 

and wherein the growth rate of the one or more microorganisms of interest is less than 

logarithmic phase; 

providing conditions for activation of the reporter nucleic acid sequence; and 

detecting a signal produced by the reporter nucleic acid sequence, wherein the presence 

of the signal indicates the presence of the one or more microorganisms of interest, and 

wherein the absence of the signal indicates the absence of the one or more 

microorganisms of interest. 

2. The method of claim 1, wherein the growth rate of the one or more microorganisms of 

interest is less than 0.1 divisions per hour, and wherein the one or more microorganisms of 

interest is Methicillin Resistant Staphylococcus aureus (MRSA). 

3. The method of fffiv-pfeeedffl&HBHefeedr-any one claims 1 or 2, further comprising providing an 

antimicrobial agent to the sample and detecting for the signal produced by the reporter 

nucleic acid sequence to determine whether the one or more microorganisms of interest is 

susceptible or non-susceptible to the antimicrobial agent. 
4. The method of any ad-ekim one of claims 1 to 3. wherein the one or more 

microorganisms of interest is in stationary phase; or wherein the one or more microorganisms 

of interest is undergoing no growth. 

•TrSJThe method of any of claims 1 to 4. wherein the growth rate of 

the one or more microorganisms of interest is negative or homeostatic . 

Sr6/The method of anv-pFeeedmg-mefeed-daiffi one of claims 1 to 5. wherein the one or more 

microorganisms of interest comprises a Methicillin Resistant Staphylococcus aureus (MRSA) 

cell, 
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Staphylococcus aureus, Staphylococcus spp., Enterobaeteriaceae, Enterococcus spp. 

Streptococcus spp., Acinetobacter spp., Pseudomonas spp., Stenotrophomonas spp., or 

Mycobacterium spp.. 

9r7.The method of any pFeeedmg-iaetheel-elaiBft one of claims 1 to 6, wherein the sample is a 

clinical sample. 
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4-2-.-8. The method of anv-ige€NS€^^^ one of claims I to 7, wherein the 

providing step comprises contacting the sample with a fatty aldehyde bacterial luciferase 

substrate reagent, optionally wherein the reagent is tridecanal. 
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-I-4-.-9. The method of claim 3, wherein the antimicrobial agent is cefoxitin, a |3-lactam, an 

extended-spectrum P-lactam, an Aminoglycoside, an Ansamycin, a Carbacephem, 

Carbapenems, any generation of Cephalosporin, a Glycopeptide, a Lincosamide, a 

Lipopeptide, a Macrolide, a Monobactam, a Nitrofuran, an Oxazolidonone, a Penicillin, a 

Polypeptide, a Quinolone, a Fluoroquinolone, a Streptogramin, a Sulfonamide, a 

Tetracycline, aRifampicin, a mycobacterial antibiotic, Chloramphenicol, and/or 

Mupirocin. 

4-§T10. The method of any akaone of claims 1 to 9, wherein the reporter 

nucleic acid sequence is a luciferase gene, optionally wherein the luciferase gene is 

luxAB, luc, rue, or nluc. 

-'^11. The method of any of ciamis 1 to 10, wherein the reporter 

nucleic acid sequence is operatively linked to a constitutive promoter, optionally wherein 

the constitutive promoter is a S. aureus clpB promoter. 
1 HHA ^ -in^ ort-~K I r\-P nntr -v\ ct r\ /-I AlottT^ coi/l A f\-vA^n o f I r^o c--f Qi\ 
"1 7 »" x Iiv' Illviil^vi Ui l-l-wj ^,1- wiclliix^ Wiivi vlii13&SXX TlTt7tttKJXX iii- iwCioL OtT" 

>4- r\ .^r.s4-K o/;; 07 Qg 000/ <2^{,;4^r;f,r '\J« > _> / « ,> o « ;7 7"7 U a |JX/wi. 1 I y U 1. 'U wivv tl.iil i VV ill 

AO .^111 -?or-.OQxr__ ric^iw-^r^trr^s:^^13^1'cxotriTii;i^^JCrix^Tnxt^^ Utiowvr cxoiaix ?T 

30 



a^fe3£tefd-^:]~^^ 

1 O Tka f-vt r^.4-1^ ^.ri /~i> -p nt-%-%T •nyaAA<-l-tywr •%•%•*% A^hft-% r% rl- r»1 01 w c^irl /-^/~l o/>i"fc-9 <o~s 7/^kC^ Ifigpf €\^ZQ/r •flTZ 'STllXT^ril'w'V&I$y%J- xJl" tliI.J? JJi ^XZilT^^tTtXyii.ix/ii. w\iL£XlAi.i.<j %TTIX7FX/Xii ilTvIXJX/O. uvllivi' vx? cli- XOX^oX',ll"^X? /if ' 

c-v%/Zb/~* -i 'iPs /-* -fj-% r ^%-f /~1 /-%*~\ ri s-% rl n<ir l^rso-f- O/liO/1 o c-tis s r-sihr r r\4^ /-$ /•.*•!'^rw-vfs /">-»"* TCK rff V1* n= of<i'n/1oyrl tTpXrOxl.1 1 w X'tTY Ui. v'tOT^wtr.tT^T*XirxCl 'CttXwil-o L" ~y / tFuK^TXO.i t.k v A t j^'V./*. vs-W tWv iKJII vTiXli. i vivi vlivv Cuu^Jlxniulir^ 

eafr^rftefe-^ased-assayr 

A Tl^p .fvf"'* o-r%.^z n 1 *"7 1 Q. . -sy|-Tjayp4.|::^ .^i:..jll::.i:i.^ Q:|^-o./^a.:g/| /^•p.l.l /:>i || i::g 1 |.^^...,..j^Q.i';|^.r|.... TZXr: X lit/ Ylt'Oixfxftt^CTx OT—lYi y y w ixOx w T?TO:XWw iii.£« 

24_l%0^fieilje4_i0|Laay™j5me€4i^^ 

ffitereslHkHirMaAMffi&HRe^^ 

23r4^-f&84tMMlHE#ffliyf»ee«^^ 

ffiief€M3¥ga»i£ms~€»-f4fttefesl4{H^M6#i^^ 

33r~-13»6~«©fti©€ik#aByi3feee€fag^^ 
{'•»€•> o. rl1-^1I ̂ . t^TxC^/O'.^ty'Xluft7I^5t^'iuX/i«w iiiiMlWv/i « 

24T12. The method of any pfeeediag-«^ie4-^iffi one of claims 1 to 11. wherein the reporter 

nucleic acid sequence is selected from the group consisting of genes encoding enzymes 

mediating luminescence reactions (luxA, luxB, luxAB, luc, rue, nluc), genes encoding 

enzymes mediating colorimetric reactions (lacZ, HRP), genes encoding fluorescent proteins 

(GFP, eGFP, YFP, RFP, CFP, BFP, mCherry, near-infrared fluorescent proteins), nucleic acid 

molecules encoding affinity peptides (His-tag, 3X-FLAG), and genes encoding selectable 

markers (ampC, tet(M), CAT, erm). 
2-§T13. The method of any- tern one of claims 1 to 12, wherein the reporter 

nucleic acid sequence is operatively linked to a constitutive promoter. 
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-28T14. The method of any-Bfeeefe^methed-elaiffi one of claims 1 to 13, further comprising 

providing an antibiotic to the sample at a pre-determined concentration and detecting a 

presence or absence of the 
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signal to determine whether the one or more microorganisms of interest is resistant or 

sensitive to the antibiotic. 

2%15. The method of anv-gfgeeclm one of claims 1 to 15. further comprising 

providing varying pre-determined concentrations of antibiotic to the sample and detecting 

the amount of the signal to determine the minimum inhibitory concentration of the one or 

more microorganisms of interest to the antibiotic. 

^0T16, A sample or cell culture comprising a plurality of non-replicative transduction 

particles (NRTPs) and one or more microorganisms of interest, optionally wherein the 

plurality of NRTPs comprises a reporter nucleic acid sequence, and wherein the growth 

rate of the one or more microorganisms of interest is less than logarithmic phase. 
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^2T17. The sample or cell culture of 16. further 

comprising an antimicrobial agent. 

3^18. The sample or cell culture of any pfeG6€fei^^^ one of claims 

16 or 17, wherein the one or more microorganisms of interest is in stationary phase; or 

wherein the one or more microorganisms of interest is undergoing no growth. 
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3-7T19. The sample or cell culture of aay-pFeee^agHSiempj^-eF-^eH-^ri^^ one of claims 

16 to 18. wherein the one or more microorganisms of interest comprises a Methicillin 

Resistant Staphylococcus aureus (MRSA) cell, Staphylococcus aureus, Staphylococcus 

spp., Enterobacteriaceae, Enterococcus spp. Streptococcus spp., Acinetobacter spp., 

Pseudomonas spp., Stenotrophomonas spp., or Mycobacterium spp.. 
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40-.20. The sample or cell culture of anv-pyeeefetfrf^^ one of claims 

16 to 19, further comprising a fatty aldehyde bacterial luciferase substrate reagent, 

optionally wherein the reagent is tridecanal. 

44-r21. The sample or cell culture of claim 3518, wherein the antimicrobial agent is cefoxitin, 

a p-lactam, an extended-spectrum P-lactam, an Aminoglycoside, an Ansamycin, a 

Carbacephem, Carbapenems, any generation of Cephalosporin, a Glycopeptide, a 

Lincosamide, a Lipopeptide, a Macrolide, a Monobactam, a Nitrofuran, an 

Oxazolidonone, a Penicillin, a Polypeptide, a Quinolone, a Fluoroquinolone, a 

Streptogramin, a Sulfonamide, a Tetracycline, a Rifampicin, a mycobacterial antibiotic, 

Chloramphenicol, and/or Mupirocin. 

42.-22. The sample or cell culture of any PFeeedfflfrsaaaftte-eg-^^ one of claims 

16 to 21, wherein the reporter nucleic acid sequence is a luciferase gene, optionally 

wherein the luciferase gene is luxAB, luc, rue, or nluc. 

43^23. The sample or cell culture of any one of claims 

16 to 22, wherein the reporter nucleic acid sequence is operatively linked to a constitutive 

promoter, optionally wherein the constitutive promoter is a S. aureus clpB promoter. 
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47-24. The sample or cell culture of anvj3feee€feg~^a»g^^ one of claims 

16 to 23. wherein the reporter nucleic acid sequence is selected from the group consisting 

of genes encoding enzymes mediating luminescence reactions (luxA, luxB, luxAB, luc, 

rue, nluc), genes encoding enzymes mediating colorimetric reactions (lacZ, HRP), genes 

encoding fluorescent proteins (GFP, eGFP, YFP, RFP, CFP, BFP, mCherry, near-infrared 
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fluorescent proteins), nucleic acid molecules encoding affinity peptides (His-tag, 3X-

FLAG), and genes encoding selectable markers (ampC, tet(M), CAT, erm). 

4Sr25. The sample or cell culture of anv-fgeeeiiftg-safflB^ one of claims 

16 to 24, wherein the reporter nucleic acid sequence is operatively linked to a constitutive 

promoter. 
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