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) e‘ye Tracking (BST)

g
mmatlon oI sources of fecal
M environmental water

B Severaltdiifierent technigues are
currently being used for BST

m Many current technigues are “Library-
based”




Ield" Gel Electrophoresis
(Sim /Hemsein/Hagedorn — Va. Tech.)

= RIDOWYPING (Samadpour— U. of Wash.)

= Randomly Amplified Polymorphic DNA
(RAPD)/PCR (Sadowsky — U. of Minn.)




p—— -
nemical (Phenetypic)

Antibietic Resistance (MAR) (Hagedorn -
ator — VIMS/ Wiggins — James Madison)

lNAgEe (Geoff Scott, Jill Stewart — NOAA)
s Cartspn Source Profiles (Hagedorn — Va. Tech)

= Chemical (Non bacterial)
x Optical Brighteners
a Caffeine Detection




6aM:gtorS" (Microbial)

ecaI Collforms (E. coll)

pltatve, Grami negative, non-spore forming, rod —
, lerment lactose producing gas within 48
Aours. Sourcees: animals, soil (44.5° C is selective)

s Fecal Streptococcl (Enterococci)

— Facultative, Gram positive, tolerate high salt and are
used as Iindicators particularly in brackish or marine
waters. Sources: warm-blooded animals




wVienitor study/sites for elevated levels of fecal
%mir
u |selatern @tor erganism frem known

sourcesi(ior “library”)

u |selaterndicator organism from water
samples

m Analyze alllisolated organisms using BST
method

m Predict probable sources of fecal indicator Iin
the water by statistically comparing water
and library isolates




2 Known sources
m Inoculation of known sources onto
antibiotic plates

m Read and record resistance profiles
m Data entry and statistical analysis




i |tj@r]ﬂ|bi@ﬁc Resistance

g ——
m IIAtIeRSs OfF cencentrations using
12" diife AtIvIoLICS

u Ineculatereach antibiotic containing

plate Wit 48rselates
m Incubate for 24 h at 35 °C

m Read plates
m 1=Isolate grew (resistant)
m O=isolate did not grow (susceptible)
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Amexiciling
Caorizlatnlis):
Chieramphen
Chiortetr
ERyth
Gentamyei:
Neomyein:

Oxytetracycline:

Salinomycin:
Streptomycin:
Tetracycline:
Vancomycin:

TBIGHES & Concentrations (ug/ml)

Jsed infAnalysis
v -

0.625

10, 15, 30, 50
2.5, 5, 10
60, 80, 100

10

5, 10, 15

40, 60, 80

20, 40, 60, 80, 100
1, 2.5, 10

40, 60, 80, 100
10, 30, 50, 100
2.5




Plate Inoculation




Control Plate

Cephalothin Vancomycin
50 pg/ml 2.5 ug/mi




5 Fragmented DNA
from eachibacterial

ISelaterSEparated by,
electric’ curent

m Banding patterns of
library isolates are
compared: to water
Isolates using
computer software
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tIon O knewn-source scat
¥ |solatio) Individual bacterium from

scat (i5elate)

B Responseroef Iselates to 35 antibiotics
conecentrations —> library




>

o) Mgurce’ Categories
- -

IEST DasSedren petential
Manage femediation:

. PetAublic education, outreach

B Human ="infrastructure/septic system
repair and/or replacement

m Livestock — adherence to BMPs
m Wildlife — no management intended




» Classification Tree Software - SU

m Develepeaihy Stanfoerd University

s CART®

s Predictive

s Uses all of data to maximize predictive ability
m Recursive Binary Partitioning

= Partition at each step based on the variable
(antibiotic) that maximizes correct classification
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e Inal-Nedes define: the classification Model
SChematiclo Model




pdel’= “Pruned” to 11
OGBSI

rc'.r

ermi

Mode 1
CT100
Wy =1 074.000
M=1074
1
Mode 2 Mode 4
SEO CAS
Wy =1 66.000 Wy = 908.000
M =166 M =303
1 1
Mode 3 Terminal Terminal Mode S
=100 Mode 3 Mode 4 SEQ
Wy =74.000 Wy =92.000 | W= 203000 Wy = F05.000
N=74 E | | N =705
1 1
Terminal Terminal Mode & Mode 7
Mol 1 Mode 2 T10 10
Wy = 37.000 Wy = 37.000 Wy = 251.000 Wy =454 000
B | | N = 251 N = 454
1 1
Terminal Terminal Mode & Mode 10
Mode 5 Mode & cAZ 5 =40
Wy =d2.000 [ W= 209000 Wy =197 .000 Wy =257 .000
B | | N =197 N =257
1 1
Terminal Mode 9 Tetminal Terminal
Mode 7 A2 S Mode 10 Mode 11
Wy =57.000 W =-140.000 Wy =05.000 ||y =152.000
F M=140 ma [}
1
Terminal Terminal
Made 2 Mode 9
Wy =14.000 | [WW=126.000
I | (.




Slessificauen Prebability Levels
PEEMInateRoT Probability Cutoff
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oﬁ-valldatlon
e 10 oi'Isolates
Devmassiﬁcation model with CART®

%ﬂ]e 10% eff the library using model
RCCsHoFthe 10% unknowns >90%

N Library treated as unknowns
m RCCs >90% for pet, human, livestock
m RCC for wildlife >70%

m Assume water I1solates will be classified
with same ARCC




 Class] caien: Library
el r
‘ R'gfcg of Correct Classification by Category

-ﬁt 93%
QIuman 97%

. ’
-

Livestock 93%

Wildlife 1%

RCC = number of correctly predicted species / Total number

predicted.

Example: One hundred sixty-three (163) Pet correctly predicted /
175 total number predicted for Pet = 163/175 = 93%.
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l_wsuccessful methoeds exist for BST analysis.

m Each memas known advantages and
disad_y@ages.

m MAR!IS the eurrent method of choice at Salisbury
University for the State of Maryland.

m Statistical analysis of correct rates of classification
support the validity of this approach.
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