Real-Time PCR Detection of Campylobacter spp. from Chicken Carcasses Using the R.A.P.1.D.” System
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Summary Results
This study describes a rapid method for detecting Campylobacter spp. present on chicken carcasses. " %0-
This method is a combination of an overnight non-selective enrichment of carcass rinsate and real-time © w0 - .
PCR using the R.A.P.l.D. System. The total time to result after the 18-hour enrichment is 1 hour for 10 I negative . direct plating | PCR cycle threshold: | PCR cycle threshold:
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R.A.P.L.D. real-time PCR analysis for Campylobacter spp. in enriched chicken carcass samples was congruent 2 " u_gj ;'.;?E I:n%‘ F? gr.gﬁ.aDrfsrgglg;%lgaggRCZrlgﬁf{é?gfcter present per
with the 72-hour presence/absence cultural method for all samples (n = 30). Whole carcass rinses were obtained e e
from a commercial broiler processing plant using the F.S.I.S. method of shaking in 300 mL of Butterfield’s phosphate R e e e * All values are averages of replicate data points.
diluent in an automated carcass shaker. Rinsate was pre-filtered through a filtered stomacher bag then analyzed R S S B e R s P
by direct plating on selective agar and by non-selective enrichment. Real-time PCR amplification, detection, and Cycle Number Gycle Number
analysis were done using the R.A.P.I.D. (Ruggedized Advanced Pathogen Identification Device) System. DNA ., . .
extractions of both the rinsate and the 18 hour enriched culture were performed using the IT-1-2-3 R.A.P..D. DNA Figure 5. R.A.P.LD. real-time PCR analysis of carcass  Figure 6. R.A.P.L.D. real-time PCR analysis of pre and
Purification Kit™ and subjected to real-time PCR analysis using freeze-dried hybridization probe BioReagents™ rinses sampled pre- and post-chiller bath. post carcass rinse samples enriched for 18 hours.
targeting the Campylobacter spp. 16S ribosomal RNA gene. The total time to result after the 18-hour enrichment
was 1 hour for 10 samples. Direct plating of the carcass rinsate indicated that pre-chiller carcasses contain
approximately ten-fold more viable Campylobacter than post-chiller carcasses. Non-enriched samples fell below
the threshold of detection of the PCR assay. However, real-time PCR analysis of the carcass rinsate enrichments . 102 - "
indicated that viable Campylobacter spp. were present in greater quantities in pre-chiller carcasses than post- oo negative negative 10
chiller carcasses as indicated by the PCR cycle at which the target is detected in enriched samples (cycle 17 pre —— positive . ol | Postve oot
v. cycle 25 post). Based on direct plating quantitation of rinses spiked with known concentrations of Campylobacter g | e undiluted g - 1:’2 _ - o ) ciu ot gene copy
jejuni, the limits-of-detection of this assay were approximately 600 cfu per mL of carcass rinse (corresponding by - T = undiluted limits of detection: | corresponding | equivalent per
to approximately 25 cfu of gene copy equivalent per PCR reaction). Direct plating quantification of pre- and post- g = e g = i \ PCR cycle threshold cfu/ml reaction
chiller carcass rinsate ranged from 40 (post) to 350 (pre) cfu of Campylobacter spp. per mL. This underscores 2 104 106~ 108 a 104 rinsate 31.46 594 24
the need for sample enrichment prior to PCR analysis in order to exceed the threshold of detection of the real- g8 7 e \ /J\ s ) T BPD 35.82 581 23
time PCR assay. In summary, the R.A.P.1.D. System was an effective tool for accurately detecting the presence T e f— S 10°¢ — -
of Campylobacter spp. in overnight enrichment cultures of chicken carcass rinse samples. / o / Table 3. Limits-of-detection of the Campylobacter spp.
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Detection of the presence of Campylobacter on chicken carcasses is typically done using standard culturing Figure 7. Detection of a serial dilution of Figure 8. Detection of a serial dilution of Campylobacter
and characterization methods. Briefly, this entails rinsing the carcasses followed by enrichment, isolation and Campylobacter jejuni into rinsate using R.A.P.L.D. Jjejuni into Butterfield’s phosphate diluent using
biochemical analysis, which can take up to 5 days (1,2). Perishable food items such as chicken carcasses require real-time PCR. R.A.P.L.D. real-time PCR.
a more rapid method of monitoring for the presence of pathogens like Campylobacter. An alternative to culturing
methods is real-time polymerase chain reaction (PCR). . . .
In order to develop a specific and sensitive PCR assay to detect Campylobacter spp., a region of homology Discussion Strains Included (n=55)
among all members of the Campylobacter genus must be evaluated. The 16S ribosomal RNA gene is a good . . . . . Campylobacter jejuni % e ggggg; Campylobacter spp. field isolates G1-050 Remaining isolates are Campylobacter ejuni
candidate region because the genetic sequence tends to be conserved within a species (inclusivity), while having These results suggest that real-time PCR using the R.A.P..D. System is an effective tool for assessing Campyiobacter coll (ATCG g9a1) G1a Campyiobactor sop. isolated from furkey 5 isolated from environmental
considerable variation between the presence of Campylobacter in overnight enrichment cultures of chicken carcass rinse samples. The Gampylobacter lari (ATCC 436 0TS) 4aesa) €80 Campylobacter spp. isolated from insect 17 isolated from other
different bacterial species (exclusivity), limits-of-detection of this assay are 600 cfu/mL, which is equivalent to approximately 25 gene copies oy P i P
thus contributing to the specificity of present in one PCR reaction (see Table 3). Lower concentrations of viable Campylobacter present in the Strains Excluded (n=67)
the reaction. A real-time PCR assay rinse samples cannot be quantltatlvely determined because this is below the threshold of detection of the \eromonas hydrophila lostridium perfringens 12 C 43504) Listeria grayi (ATCC 700545) Salmonella Reference Collection, SarC 2
targeting the 16S rRNA gene was PCR assay. This is likely due in large part to the presence of low levels of non-viable Campylobacter in Rewosscorumposenee | Goescusiecun < ion GBG dnca e 8600 y:;:;;:;cg:ggmgg5‘"‘2,’ o gg::;;:”m:;:’::g&s
developed and optimized on the the rinsate, which contribute to a consistent background PCR signal with a cycle thresfold of approximately Sl Nl R, SRS Setam B
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amplification of a DNA target in real time (3) (Figure1). This assay was validated against a DNA panel of quantitative, an 18 hour enrichment of the rinsate in non-selective media followed by PCR analysis revealed Cirosace oy Felcsbace paminso A siTe)  Ladoseci oo St ftdince coleon,Sarc 1
Campylobacter spp. as well as closely related and unrelated species (Table 1). The validated assay components that viable Campylobacter spp. were present in greater quantities in pre-chiller carcasses than post-chiller Table 1. Bacterial strains tested for inclusivity and exclusivity with the R.A.P.L.D. test for Campylobacter
were then freeze-dried into a single reaction vessel. carcasses as indicated by the PCR cycle at which the target was detected in enriched samples (cycle spp.-
17 pre v. cycle 25 post) (compare Figures 5 and 6).
Materials and Methods
Conclusions

Obtaining the Carcass Rinses. A total of thirty whole chicken carcasses were sampled before (pre) and after (post) the chlorinated chiller baths in the carcass preparation process. Each carcass was rinsed in 300 mL
of Butterfield’s phosphate diluent (BPD) in an automated carcass shaker, as per F.S.1.S. guidelines . The rinsate was pre-filtered through a Miracloth filtered stomacher bag in order to eliminate large organic matter that may

The R.A.P1.D. System i liable platform for detection of C lobacter f hickd i I
interfere with the culturing and DNA extraction protocols. 30mL of each filtrate was kept in conical tubes on ice during the subsequent culturing and DNA extraction steps. ° ystom 15 8 relleblo piationTl lor celetion o, Larmpylovacter rom Chicken carcass 1iise sampies

that is easy to use, sensitive, and specific. The IT-1-2-3 R.A.P.I.D. DNA Purification Kit is fast, the freeze-dried
BioReagent specific for detection of Campylobacter spp. is simple, and the PCR amplification, detection, and
analysis with the R.A.P.I.D. instrument is straightforward. An overnight enrichment in non-selective media is sufficient
to differentiate between varying levels of viable Campylobacter in rinsate samples and the total time to result after
the 18-hour enrichment is 1 hour for 10 samples. The enrichment procedure combined with the R.A.P.I.D. System
is as sensitive and specific as and clearly faster than standard culturing methods for Campylobacter, which can

Microbial Analysis. Filtered carcass rinses were analyzed by direct plating on selective agar and by non-selective enrichment. For each carcass rinse, 250uL of rinsate x 4 and 100uL
of rinsate x 2 were directly plated to Cefex media and incubated 72 hours at 42°C under microaerobic growth conditions (85% N2, 10% COy, and 5% Oy). Campylobacter positive colonies
were visually identified and enumerated.

In addition, 10mL of rinsate was added to 10mL of non-selective Campylobacter enrichment broth in a vented T-25 tissue culture flask and incubated 18 hours at 42°C under microaerobic

conditions. Enrichments were analyzed by real-time PCR (see below). B take up to 5 days for positive identification.
DNA Extraction. Prior to PCR analysis, the bacteria present in the carcass rinse filtrate were extracted for their genomic DNA. 200uL of either direct filtrate or enrichment was extracted = ==

using the IT-1-2-3 R.A.P.I.D. DNA Purification Kit (Figure 2). The liquid sample was mechanically lysed with silica beads for five minutes using a Vortex Genie® 2 with Turbomix™ adaptor. e g Acknowledgements

Binding buffer was added to the lysed sample and the entire volume was transferred to a spin filter and centrifuged until all of the liquid passed through. Wash buffer was added to the spin 3R

filter and centrifuged through. A subsequent centrifugation of the spin filter eliminated any residual wash buffer. DNA was eluted from the spin filter with 100uL of elution buffer. The authors wish to thank Mrs. Johnna Garrish for expert technical assistance and Mr. Mark Kessler for his graphical assistance.
Polymerase Chain Reaction. Real-time PCR analysis was performed using the R.A.P.1.D. System (Figure 3). 40uL of each extracted DNA sample was added to one vial of Figure 2. IT-1-2-3 R.A.P.L.D. DNA References

Purification Kit

freeze-dried BioReagent (Figure 4) specific for amplification and detection of the 16S ribosomal RNA gene of Campylobacter spp. Each vial
of BioReagent was enough for two 20uL PCR reactions and contained specific primers and hybridization probes, stabilization buffer, MgCl.
buffer, INTPs, KlenTaq1™, TagStart™ antibody, and enzyme diluent. Reagent completely rehydrated with the sample was transferred to two
LightCycler® capillary tubes and pulse-centrifuged. The capillary tubes were loaded into the R.A.P.I.D. instrument for amplification and detection.
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Establishing the Limits-of-Detection. To determine the limits-of-detection by both culture and PCR, pre- and post-chiller rinses with

low cfu/mL were selected as background media for spiking in quantitated dilutions of Campylobacter jejuni. To control for background Contact Information Katy M. Andrews, M.S. Gregory R. Siragusa, Ph.D.
Campylobacter contribution from the rinses, BPD was also used as a background medium. This experiment was repeated three times, each B aﬁgéiii?éiﬁhgﬁ%m ?gg%‘:‘%a_a@s%%a-afs-“Sda-QO"
time using different low-count rinses as the background media. Rinses were spiked with 100-fold dilutions of C. jejuni culture and directly R : S he gahoteeh.

plated to Cefex media as well as 200uL extracted and analyzed by PCR.
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1 Mention of a trade name, proprietary product or specific equipment is necessary to report factually on available data; however, the USDA neither guarantees
Figure 3. R.A.P.LD. System Figure 4. Freeze-dried BioReagent nor warrants the standard of the product, and the use of the name by USDA implies no approval of the product to the exclusion of others that may also be
. R.A.P.L.D. g suitable.



