e - - - 7

| q»* Differentiation of Mycobacterium chelonae and M. abscessus using SmartCycler™ PCR and MGB Eclipse™ Probes

Q,Q J. L. Cloudl, K. Hogganl, E. Belousov2, S. Cohen3, B. A. Brown-Elliott4, L. Mann4, R. Wilson4, W. Aldous!-3,3, R. J. Wallace, Jr.4, G. L. Woods1+3,3

1. ARUP Institute for Clinical and Experimental Pathology, Salt Lake City, UT
2. Nanogen, Inc., Bothell, WA
3. ARUP Laboratories, Salt Lake City, UT
4, University of Texas Health Center, Tyler, TX
5. University of Utah, Department of Pathology, Salt Lake City, UT

®
ARUPLABORATORIES

} RESULTS CONCLUSIONS

ABSTRACT

The use of partial 16S rDNA sequencing (first one-third of the gene) for the identification of
Mpycobacterium species from cultured isolates has become recognized as a very accurate
method for identification. The distinction between M. chelonae and M. abscessus, howeyer,
is not possible with partial 16S rDNA sequencing and therefore requires additional testing.

onventional tests that have been used for the distinction include growth on 5% sodium

Figure 3

100% accuracy was achieved for the differentiation of M.
abscessus and M. chelonae using PCR compared to hsp65

The MCAC SmartCycler™ PCR assay described was

Table 4. Validation of MCAC PCR assay: comparison with partial (5°) deSlgned for use in the mlcrObIOIOgy laboratory asa

chloride and growth on citrate medium, both of which have been problematic with test 16S rDNA sequenci PRA. component of the culture algorithm for the identification
inaccuracies and prolonged turnaround time. Restriction analysis of an amplified fragment No. R AR . .
of the hsp65 gene can distinguish M. chelonae from M. abscessus, but this requirés gel ; ficati PCR vs. hop6S PRA of Mycobacterium species.
. g 0 5 2 3 Partial 16S rDNA Identification tested MCAC PCR
analysis and interpretation of fragment sizes and is sometimes_difficult because of the M. chelonas-M. abscessis 2 Pos-M. abscessis M. abscessus | M. chelonae
simi arltyl (t)_f reslt)lil:cl{mn' ) attltlergs. nt (tjhlsl stTuN([i)(wae l:le;ﬁelgped a sim lz )artld &'_a id meltlh](‘)ld L o M. abecosom 4 Pos M. chelonae (PRA) (PRA)
using real-time wi e SmartCycler™ (Cepheid, Sunnyvale, to distinguish M. : e-M. abscessus -M- The MGB Eclipse™ Probe Systems proved to be an
abscessus and M. chelonae, The PCR ‘assay is_designed with 1 set of rimers tall'vgetmg a M. branderi 1 Neg ‘(‘I{-C";;“’“"s % 0 p Y p .
small portion of the 16S-23S ITS region and 2 separately labeled MGB Eclipse™ probes M. fortuitum Complex (sqv T) 1 Neg acceptable design of the assay and performed well using
Nanogen, Inc., Bothell, WA); 1 specitic for M. chelonae and 1 specific for M. abscessus. We M. fortuitum Complex (sqv 11) 1 Neg M. chelonae 0 25 .
compared’ the PCR results of 50 isolates (25 M. chelonae and 25 M. abscessus) with results M. fortuitum Complex (sqv TIT) 4 Neg (PCR) the SmartCycler instrument.
obtained using restriction Ipatteljns of the hsp65 gene and showed 100% agreement. M. fortuitum Complex (sqv IV) 1 Neg
Additionally we performed C_l}_, in a blinded fashion, on 90 routine isolates submitted for M. goodii 1 Neg
16S rDNA sequencing for identification, The samples included 26 isolates of M. chelonae-M. M. gordonae (sqv T) 9 Neg The described PCR assay is accurate and specific, is easy |
abscessus complex and 64 remaining isolates including Mycobacterium species, Nocardia M. gordonae (sqv 11) 1 Ne N .
species, other actinomycetes, and culture contaminants (Staphylococcus e]l;)tdermzdts, - & q o to perform, and is a good supplemental test when using
7 7 i ifici itivi i M. gordonae (sqv 11I) 1 Neg
icrobacterium species). Specificity and SellSl'thlt%)Were both 100% usmi the PCR assay . . . .
compared to 16S sequencing. The described PCR assa using MGB Eclipse™ Probes M. gordonae (sqv V) 2 Neg 100% sensitivity and 100% specificity were obtaind for the 16S rDNA sequencing for the identification of
is verB accurate and specific, is easy to perform, and is a good supplemental test when using M. immunogenum 1 Neg detection of M. chelonae-M. abscessus complex using PCR Mvcobacterium species
16S rDNA sequencing for the identification of Mycobacterium sp. M. intracellulare 3 Neg compared to partial 165 rDNA sequencing. y P .
M. kansasii * 1 Neg ' :
PCR vs. 5' 16S rDNA Sequencin;
‘ M. kansasii (sqv 111 or V1-2) 1 Neg Figur:
M. kubicae 2 Neg Dmﬂiﬂn MCAC | Not MCAC
— - — M. lentiflavum 2 Neg 16:DNA | 165rDNA New culture
METHODS M. marinum* 3 Neg Positive 26 0 o algorithm for the Growth Rate
M. mucogenicum 3 Neg PCR Sensicvity et mentation P
4 - — ~— ~ }}!Mneoau;;m' N } zeg y(e:ﬁ:ﬁve 0 39 W‘ ]sl;,;;ziacbsacterium
. . . paraffinicum eg Specificity .
DeSlgn of Primers and Probes Table 1. Probe seq showing positions of iguity among various strains of MP”_"’“‘_’”I?”’”W"'" 1 Neg {
- Obtained sequences from the 16S-23S ITS region M. chelonae and M. ab M. shimoidei 1 Neg
. i S M. simiae 3 Neg
- Sequences aligned (Lasergene® v6.0, DNASTAR, Inc., Madison, WI Species Source Probe Target Seq . AccuProbes
q e ( & ASTAR, ) PCR Probe M. chelonae  Current Assay AGNGAGTTTCTGTAGTGG M. szulgai 1 Neg Fisure 5 (MTBC, MAC) e
- Conserved regions for primers determined M. chelonae ATCC 357527 AGEGAGTTCTGTAGTGG M. terrae 1 Neg S L . ey o
- Variable regions for probes determined M. chelonae GenBank AJ291582,  AGEGAGTETCTGTAGTGG M. terrae Complex (MCRO6 ") 1 Neg T Within Run Precision positivel [0zt
- Custom oligonucleotides selected for the MGB Eclipse™ Probe System (Table 1) AJ291583 M. triplex 1 Neg evaluated by calculating 3 5’ 16S rDNA Preliminary Report:
M. chelonae GenBank AJ291584  AGBGAGTHETCTGTAGTGG M. xenopi 2 Neg the mean and standard Sequencing M. chelonae (TET probe)
. m PCR Probe M. abscessus _Current Assay AGTAGGCATCTGTAGTGG ‘M. lacticola ) 2 Neg deviation of the Crossing = M. abscessus (FAM probe)
MGB Eclipse™ Probe System M. abscessus ATCC 199777 AGTAGGCATCTGTAGTGG %"’”Z‘f“‘f"""{;ﬁﬂ(’s W i gEg Threshold (CO values |
R o™ Desi M. ab type 2 ATCC 700868, 700869 AGTAGGCATCTGTAGTGG ocardia asterotdes (Drug group g gencratedbyleachisample A
[l -MGB Eclipse™ Design Software (Nanogen, Inc., Bothell, WA). . : P Nocardia cyriacigeorgica 1 Neg in the run. Five Preliminary Report B[ Finair eport
[ - Primer mix: - type strain Nocardia transvalensis 1 Neg replicates each of the M. Confirm colony morphology (if growth consistent)
0 [ forward primer (53'-CATTTCCCAGTCGAATGAACT) Nocardia cyriacigeorgica 1 Neg abscessus and M.
: ' % % * % n Nocardia farcinica 1 Neg chelonae controls were
reverse primer (5-CAGG[A*| TTTAIA*]AAA[A*|CATIA*|TTCACCAAG) O Tabie . PCR Master Mix. Nocardia furcinic b e used for the evaluation.
[l - Probe mix: Omni-Mix Beads 1 bead (2 samples) Final Conc. Arcobacter butzleri 1 Neg >
O M. chelonae probe (TET (5'-AG[N*]GIA*|GTTTC[T*]GT[A*|G[T*|GG) Water 27ul Gordonia bronchialis 1 Neg l
0 M. abscessus probe (FAM (5'-AGTAGGCATCTGTAGTGG) IMg++ 0 4mM Rhodococcus sp. 1 Neg 4 )
‘ Primer Mix (5 uM ea) 10 ul 1.0 uM Staphyl epidermidis 1 Neg - A References i
. . . . sqv, sequevai 100] nNC g cobs oria o) o, o ic Hea
[ [A¥] designating a proprietary modified base, Super A™ i’;r:“’;’—e(ﬁ) :: “: g: “m A P S SRS S SO S Sy " CDC. (1999, July 1999). Nontuberculous Mycobacteria Reported to the Public Health
7 [N*] designating a universal proprietary modified base, Super N™ N sxﬁl 24 =4 " Matching sequence retrieved from GenBank. @ y ate Public Health Laboratories United States, 1993-
[ [T*] designating proprietary modified bases Super T™ : Mean 2 td. Dev.
Veabsesis 286520692
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DNA Extraction Table 3. PCR Amplification Protocol. hceonae 120557 (zgalz )
. . . . Initial 95C — 120 I — 3 ing Kit 1l ST e
DNA was extracted from isolated bacterial organisms using the PrepMan Ultra 421(1:;’:'“ SR o s::c Sy S el e S e ATt
reagent (Applied Biosystems, Foster City, CA) according to the manufacturer's 55C — 20 sec .. Telenti, A., , F., Bottger, E., & Bodmer, T. (1993). Rapid
instructions. 76C — 20 sec Crossreactivity of the Crossreactivity iflent_ cation or mycob vc!e level by polymerase chain reaction and
Final 76C — 120 sec M. CAC PCR assay. B Run Precisi EESHCHORRIEV IS S
PCR T;';::L"i;'ﬂ'ﬁs ;::M L= Realtime PCR allows etween Run Precision Yakrus, M. A., Hernandez, S. M., Floyd, M. M., Sikes, D., Butler, W. R., & Metchock, B.
. . . — Ebscexsus I : i for the use of Levy- o (2001). Com on of Methods for Identific: i S
The PCR master mix was prepared according to Table 2 using OmniMix® beads slashed line is the Jennings plots to METERT] chelonae Isolates. J. Clin. Microbiol., 39(11), 4103-4110.
(Cepheid, Sunnyvale, CA). PCR amplification was performed using the positive control for M. ) G b“'.‘"ee"i”““ M abscessus ocwovnn S T o . O Mo Gt
. . . . . ’ [ E] i W precision using day- n ‘ang, sueh, P.- y ., Huang, L.-M., Chen, J.-|
SmartCycler™ (Cepheid, Sunnyvale, CA) with the parameters described in Table 3. Chclnie - il . to-day quality control | = } 5 ¢ 090~ 0,000 } 29.5+0.934 High Prevalence of Antimicrobial Re Rapidly Growing Mycobacte
M. CAC PCR o o e —r | (QC). The Crossing M= i | Taiwan. Antimicrob. Agents Chemother., 47(6), 1958-1962.
. . 8 using the s rch s — T Threshold (Ct) values | o s o s 0
Validation SmarCycler. Soid | . = T Ee— of daily QCare
25 M. chelonae and 25 M. abscessus were identified by PCR-restriction analysis (PRA) ::ss;::hﬁ ;'I’:]s:::sr:xM ’ re e Mene b 30058 55 oy s:l';";‘;l :ahr:"‘e"“ o el v
of a 441 bp (Telenti) fragment of the hsp65 according to Telenti et al. (1993, J. Clin. chelonae. Verticalred | = | deviation are §
Microbiol. 31:175-178). The ability of the assay to differentiate between M. chelonae Jihes ?h"::l"‘“hre]'g‘ive - - | caleulated from the |« fe ey - | 347+1811
and M. abscessus was evaluated by testing these 50 species in a blinded fashi crossinig Rresholc: 1 Ctvalues. e = Joann Cloud > _
o 13736 5 24 (Mmuc) | * : 0 s o ARUP Institute for Clinical and Experimental Pathology
[ e | 500 Chipeta Way, Salt Lake City, Utah 84108-1221
PCR specificity was determined by testing 90 consecutive samples of bacteria, . o phone: (801) 583-2787, ext 2439
identified by partial 16S rDNA sequencing (Table 4). toll free: (800) 242-2787, ext 2439
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