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Introduction Study Site Multi-Drug Resistance (MDR)
e Antibiotics have been used to treat bacterial infections worldwide since: In Richmond, the James River is the e » |solates were then screened for multi-drug resistance (MDR) using
their discovery in the early 20" century and are vital to human health.  major source of drinking water and f = = { ‘ ampicillin (A), streptomycin (5), and tetracycline (T).
Unfortunately, the heavy use of antibiotics has led to the increased naturall  widely used for recreation. Upstream, Pl v . . g .
selection of antibiotic resistant bacteria’. the watershed is primarily forested and | sidge Y 78 SR * MDR was greatest at the (>0 site during an event: /0% of isolates
. . . a 3 o S showed MDR and 49% were resistant to all three antibiotics.
0 Urban n £ rocict < th  the direct it agricultural land, but is also impacted = @ e gk &N
N urban rivers, the spread of resistance is through the direct acquisition by two major cities, over 150 industrial 7 )

» Additional MDR tests are being conducted with susceptibility disk tests

of resistance genes by either cell-to-cell contact or DNA uptake via a

E=3 S only
T only

) ) sites, and over 90 additional discharge | - = e i ini f biotics: D il ' '
rocess called horizontal gene transfer (HGT)2. HGT, resistance genes, 89 Tha f |. 1arg 3 using - more chmcally relgvan_ ant|b|ot|cs.. piperacillin, ciprotloxacin,
- . - . - sources®”. Ihe Tirst sampling site IS |~ @ cefepime, cefotaxime, Bactrim, and Augmentin.
and resistant bacteria are in greater abundance in wastewater systems, upstream of the city, near the |~
and are released into the environment in wastewater plant effluent??. Huguenot Bridge. The second site is at o e » Sanger sequencing of the 765 rRNA gene will be used to identify these
| | N X . . Figure 2. Sampling sites. Image <olates
+ One problematic method of wastewater treatment, used in over 750 cities ~ the largest C50 outfall  point i created using Google Maps. ‘
in the US, is the Combined Sewer System (CSS)*. This collects the water  Richmond, C50-06 (Shockoe). 00- =5
from both rainfall and sewage for treatment at a single facility. =l
Colony Counts =

Occasionally when it rains, the treatment plant exceeds capacity and the
combined untreated effluent enters the river in what is called a CSO |* The CSO site was sampled during base flow conditions (“nonevent”, 28
(Combined Sewer Overflow) event. June 2016) and during a CSO event (5 July 2016). The Huguenot Bridge

(HUG) site was only sampled during the nonevent.
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« Some studies have found that antibiotic resistance genes can be more

abundant in river water affected by wastewater treatment effluent>® and * Heterotrophic plate counts were performed using R2A agar (for total
correlated with CSO events’. pacterial abundance) as well as either ampicillin-, streptomycin-, or ;

tetracycline-amended R2A agar.
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Figure 5. Fraction of isolates that Figure 6. Bacterial streaks for
were resistant to a combination of or isolation during MDR testing.
only: ampicillin (A), streptomycin (5),

or tetracycline.

Dry Weather Heavy Rainfall Event

» Antibiotic resistant bacteria were more prevalent during the CSO event
than during the nonevent. £ coli counts during a CSO event were above
the EPA guidelines for primary contact counts.
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Figure 1. Overview ot Combined sewer System - completed. This research was funded by the VCU Rice Center Student
: CSO event CSOnonevent  HUG nonevert ’ CSOevent CSOnonevent  HUG event  HUG nonevent Research Grant and the Honor's COHege Summer U nderg raduate Research
: : Figure 3. Abundance of resistant organisms. Figure 4. £. coli counts. Program (HSURP).
Objectives

1. Determine if CSO events are correlated with an increased abundance of Antibiotic Resistance Genes Work Cited
aﬂthIOtIC I’eSiStaﬂce anes comparec tO base ﬂOW COﬂdltloﬂS o FOI’ tﬂe ﬂeXt Ste O]c __hiS rO-eCt we |an to mOﬂitOl’ the abumdaﬂce aﬂd 1. Davies J and D Dayies. ZQTO. Origins and eyolution of gntibiotic resistance. Microbiology an.d Molecular Biqlogy Reviews 74(3): 41774.33.’ 2. L'aht M,
g p ' p - p J p A Karkman, V Voolaid, C Ritz, T Tenson, M Virta, and V Kisand. 2014. Abundances of tetracycline, sulphonamide and beta-lactam antibiotic resistance
| | - | | o | dlStI’I OUtiOn O]c 3 ﬂt| biO-:iC reSiSta nce aenes USi N U3 ntitati\/e PC R genes i; conventional vviastevvater treatmeriwt plants (\/\/\/\/TPS)iWith diﬁcieren\} vvastievload. PLOS ONVE ?(8): e1iC\)/3705. 3.iAim?)s GSA, L Zhang, PM Havivkey,
2. Isolate and identify specific species of bacteria that are antibiotic resistant : h Microbiotoay T 44147 4. [EPAI Urited Sates Emvtommental  Protection. Agengy. 2012, Combined Sewer Overflows (¢SO
; ; ; ; : : : : http://www3.epa.gov/caddi b_ww?2.html. d Feb 3, 2016). 5. Grah , S Olivares-Ri , C , L Lima, , and
and determine their level of multi-drug resistance. » The resistance genes of interest are spread on mobile genetic elements £ iuin 2011 Artbiote ressiance gene abundances associted i wacke dscharges to e Almendares Rver near Haana, Cube. Envranments
, | | . | | | 3 qd mav come _[:rOm aﬂthrO 0O eﬂiC iﬂ UtS. Soence“a@ Teichnolc?gy |45 (ﬁc): 418—24d ? iZhan? CM, C Du, |—|| XU, YHbM|aoi;/YYiCheng,deTang, Jll—: Z|hc\)/\tj, anvc\j/ XC Wang. 2015.| Occ(;Jirrehnce of
3. Quantify the abundance of genes associated with antibiotic resistance in Y .t P Journal of Environmentsl Science and Health Part A 50 (7). 74449, 7. Young 5, A Juhl, and GD OMulan. 2013, Antibiotic-resitant bactera 1 he
. . . . . . . . . Hud River Est inked to wet weath W tamination. J | of Wat d Health 11 (2): 297-310. 8. Brown BL, RV LePrell, RB Franklin,
the river microbial community and determine the spatial constraints on = The genes of interest confer resistance to B-lactams (b/a+z,), €rythrOMYCING i Rivera, Ft Cabrol, K Eaves, V Gardiakos, kP Keegan, and TL King. 2015, Metagenomic analysis of planktonic microbial consortia from a non-tida
+ : . ban-i d f) River. Standards in G ic Sci 10: 65. 9. F JR. 20M1. Ch izing the distributi f planktonic fecal
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