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QUESTIONS 

Qu.e,tiQa. 1: ."-n bac1erii resisunt 10 cwi.ically re!~·an1 antibiotics prt\·alei:i.1 in 
the Nina !\luoo Pulliam Ecolab 0,.?..iPE)? 

Q11tstion 2: How common i1 multi-druJ rtsistance O,·IDR) to thtw 
antibiotic1? 

Quution 3: Art thf!"t bigb. numbtu or gu.m-neiati,·e bactffla txprtssing 
resisunc:eor multi-drugrtsistance? 

L'ITRODUCTION 

Alltibiotic re1is1.a1:1ce is a major :w.d spreading issue capable ofrmdffinJ 

antibiotiu commool)· u.wd in c lulical Httings intfTtcti\"t (Pourm&nd tt. Ill., 

2017). O\"ff prescription and the sprud of mtdical and agricultucal runoff 

bu !td to &ntil>iotic aeeumulatiori Ul 1111\1.tal t1:wiroamtt1b, tXpo$ing nati\·e 
bacterial population, to antibiotics and tberefon, p!"omotiog the denlopmeut 

and spru d of antibiotic resislln(t (Demirjian tt. al., 201S, P~ et. al., 

2013). As a rtsult, a rtstn·oir ofuo<:haracterittd rtsistancts can build ia 

eoatamiuted m\-irOM:1mts wbere noa-palhogmic bacteria reside., allow\ll;g 

resirtuice to spread ~\-ttn non-patbogniic and palhogmie bact~ in an 

WICOlllJOl!edmamier 

Fic, l . hlapt.1i,0Ml>1W EcoLaband 
LU1 /IIIHIL, WI oowc:1 oh.-11• 

,o""""-

The Nina ~luoa Pulliam Ecolab {NPME) contains 55 acrtt o (lalld and is 

committed IO tll\"U°Oll.lllea!al preservation. lll pu t yean, our lab bu found 

bacteria carrying antibiotic rttistance (AR) and MDR bau bttu !o111:1d iD 

large quantities iD tbe 1'"MPE w1!tnhed, wbicb feeds in10 tbe \Vb.i1e Rl\"er 

and lndil!l.lpo!is w11enhed. We are looking IO determine wlu.1 impltl tbeu 

bacteria h1\"t bad 011 tbe ecosystem and tbe SO\lf"Ce oftbeir resistances. \Ve 

$efk to idtnti.f}" poteatially palbogfflic graiu-11egatiu bacteria and ie:st tbeir 

rttifl.fflCt to a \·ariel)· o f antibiotics. 

Despite the gr-owing thrut of antibiotic resistance, tittle work bu bttu done 

to characterize how these rtsistanctt 1pnad bttwffll bacteria in 11atur1l 

e11;\·U"Oll.lllen15,e,peciallyinurbanecoll}"steu:is.lllthegreaterlndiauapolis 

watershed, antibiotic ru istancu b.a,·e alrudy t>tm dttttltd in a widt range 

of bac1mal pbyla, indicating that resistance can be Mid aud tramfffl'td by 

IIOll-pathogellic bacteri.a. m our pre\ious work, we showed that 65' * or 

ftl\"U°Oll.llltn!al isolates show 11 lust ooe antibiotic resistance, 111d 19 tou.l 

bacterial geoen carried ruiru.uce. Cuneo! fuldings indic11e a luting 

prtstDCe or d l\"erst bacteria exhibiting AR and ~IDR. B)' cataloguing all 

known resistance, and their mode oftramfer, a resisunce profile can t>t 
comtructed to guide medical trtatmeut 111d water mau.geu:ie:nt protocols. 

METHODS 

WunColkuio n: 

Approximately 500mL of wattt wu 

collec1ed usingaone-literglusbottle. 

Water umplu 1>·ere obtained from an 

ovtrllo,,,· drlWI \\'httt less water Mdimtnt 

wupreu,nt. 

Fihra1io11: 

The \\'lier \\"U thm filtered ~Oml 111 time 

using a 0.22 mi,::ron filler IO colltc! bac1ffUI 

prtseu1. Tbtse m1er1 wttt 1R11Jfmt d to 

MacConlr.:ey agar pl1.ta and iDcuba1ed at 

31'Cfor24hours. 

bola1ioo; 

After incubation, bacteria grown 011 the 

plait$ were streaked oul 011 nt"' 

MacConlr.:ey p lates for isolatiOD. Iso' • ~ 

colODits \\"Ht Onll:I mined. UsinJ a 

preu:iade kit, DNA wu isolated. frozm 

11ocb of umplu were made by combining 

250 mkrolitm o f sterile glycerol wilh no 
microliters ofbacteriail\.fueller Hwtoo brolh 

Colo11y lsolatio11 

Cram S11iaill& and 
'.\lkroscopy 

.-Ut ibiolK RtsiUIIICt 

fic- Z-FlowdiapUIIP,.-.,.,. 
,..-..,,in- oftli1 ou,pl.u,,a W Uta 

coU.CUO.proc.d11r1. 

(made by combining J.SmL of broth with a bacterial colony and motion­

incubating on11:iight). Samples were characterized funher \"ii Onll:I staining 

and microscopy. 

A111ibiotic Rtsiuan c1 Test ing: 

Liquid antibiotics were spread ooto Uuellff•Hincoa agar IDd dried for It'll 

minutu. Ont coloa)' of bacteria""" $prtad O\"tr !ht an1ibiotic-co\"fftd plate 

and allowed to incubate at 37°C for 24 bours before checking for growth. 

Antibiotic ruistance or s1nctptibilil)· wu determined \"isually by obsenillJ; 

areas o f growth or ao grow,'lh 011 th, agar where antibiotic wu spread. 

Antibiotic a tested that were dHmnined to t>t clin.ically relt\·an1 include 

gmtamicin, sulfamethoitUOle, ceroxitiA, cepbalothin, and ceftriaxone. 

f,S. l . n.t 6hnlio■ ll~tlm lllN to 
eolloct ltxt1ria from w a111 u mplo• 

f ie, 4. Siql1 colo,,y i10!.mo. oa MKCoakl')· 
"1.110oft)W .,.tibiotio reww.o1Mniq0111 

).f111U11H11110■ 111u(Jipl) 

RESULTS 

= 

f l&, 5. A ,awl umplo ofisola1<111adivH uc1 IM11 rupK0\·1 .,.til,iol,c 
rniiW><n. \\'kilo~l"oc,ued DDJr>.m-,..1>tn·1ltxi.iacWJ1Dtly, a 
anm-po1i11\-. iio!.ffl ..u iad..dtdto lbow IM ..-ift ,·uittr on.xtlria 

wu1,;,;q...,;,w.c.. 

t i __ 
F ic- '-P-0~1 ofw.,plff 

t.li,owiaJmimDc1ucl 
,....,.pt,l,ilil)· to!lt.16, ... 
:lllblriotic1t11t<ld. D atait 

R]>fH1atati,.-.ofJl1amp\o1 
colltttt<I :md 1<1nocl ia S..... 
thrW&llStpt1mblrof 10lO. 

DISCUSSION 

.4-ntibiotic rtsUll.ftet bu shown to t>t a cootinuing inue within bacterial 
popubtioos of the NMPE. All but two new isolates showed resistance to al 
leu1 ooe oflhe antibiotic• tested, and a \ "ut majority ofilolaltl dewing 
resistance e1lllibited MDR. Resistance was most common in Ctph1lothin, a 
firn.gellttation cephalosporin deemed broad--liptetrum and ust'd to treat gr-am­
positit"e and some gram-negati, ·e mediated bacterial inftctioru. Thi, is 
btlie,·ed to indicate that IMllibiotic ruistance is com.moa and \\idespread 
amoq bacteria in the population o f the Ecolab, IMld likely thtougbout other 
popubti0111 in urban t11\"U"Oll.lllen1.1. We are in be procesa ofdoinJ 16S se:ne 
1equem:in1of all 11rlins10 identify&enerLFurtherstudies are needed to 
dttmnine \\-btther these rt1istanct geues re1ide on mobile geuttic elements or 
whelhtt ruU11.nce ii chfomosomal aud can be mobilaed. While this pilot 
study is aimed to gauge the lt\'t \ of antibiotic resistance iu the Ecolab 
specifically, it can be expanded upon by looking 11 other metropolit1.n 
e:ndronme:nts in which ruoofl' is pre1·alm1. Ultim1tely, this d.tta can influence 
the creation ofuew pidelines 1pecifyiQg how wuie is cootaiued aud where it 
is allowed to flow. 

• llacoa110Ued All :md MDF. ii a 1hr111 to aaimal :md kllZII.III Ual1L 
• MDF.-.uprHonl,alU% ol-=plo1coUoctocl ia !lt.111U10-0>vot!020. 
• S>Ctln.l lllowod"°""'Mp-uof,11iiuac•toa.ll:111al,iolic11<111H. 
• Swldill1 a r11i,wic1 pro6lo ii critical lo tu c1o.,..10J"'>HI ofufl1)" l',Udofua11 for 
~ ..... ,1<1 illld n1AOffmaua&1mt1>t. 




