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Overview

The 16SrRNAgere isessential for the survival ofall bacteria and is highlyconserved. The
characterizaion ofthe 16SrRNAgene isaccepted as a standardmethad for the identificaion of families,
genera,and spedesofbaderia As a referencelabaraoryfor New York State (NYS), we routiney
perform 16SrDNAsequence analysisto idertify bacterial isdatesthataredifficultto classify by
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Top 25 Organisms Identified to the Species level by 16S rDNA PCR
Sequencing:
Pre-MALDI-TOF MS and Post-MALDI-TOF MS

Pre-MALDI-TOF MS Implementation Post-MALDI-TOF MS Implementation
(2009-2012)(n=1354) (2013-2015)(n=490)

Bacteriology Workflow: Pre- and Post- MALDI-TOF MS Implementation
Pre-MALDI-TOF MS (2009-2012) Post-MALDI-TOF MS (2013-2015)

phenotypic methods alne. Ourlabaraoryhasbeen NYS-approved to report 16S rDNAPCR and 1 Species Frequency | Species Frequency (4
sequencing res uts for dinical isdatessince2009. To as sessthe ability ofthis method to provide a - - -
definitive identification, a rerospective analysiswas performedon 3438clinical isolates thatweretested Streptococcs intermedius |33 (24) Moraxella osloensis 15(3.0)

and analyzed rom2009-2015. In addition, the impactofthe implemertation ofMatrix AssistedLaser Staphylococcus epidermidig 33 (2.4) Capnocytophagacanmasis 14 (2.6)
Desorption/lonizaion TimeofFlightMass Spectomety (MALD-TOF MS)on bah 16SrDNAPCR Stenotrophomonas 24(18) Nocardia nova 10(2.0)
workload and dinical isdatesidentfied to the spedieslabelisexplored maltophilia
Methods l Neisseria. elongata ! 22(18) Neisservia k it 10(2.0)
Aggregatibacter aphroohilus 22 (1.6) Gordonia branchialis 10 (2.0)
« Clinicalisolateswere received bythe Baderiology Labaraory Pseud i 21(16 N dia brasiliensi 9(1.8
+ From2009-2012,isolatesundewentsubculture, Gram stainandbiochemicd testingbefore being Noecl.{arzgocnar;ac?ue?fci 2021 5; Nziz:dli: carsi;;igésa ica 8?" 6;
£ ; yriacigeagi A |
submitted for 16SrDNAPCR + sequence aralysis. . X . MALDI-TOF MS= 1-2 days . — i 5 gic
+ From2013-2015,isolatesurdewentsbaulture, Gram stain and MALDI-TOF MS testing beforebeing Nocardia farcinica 18(13) Corynebacterium 7(14)
submitted for 16SrDNAPCR+ sequence analysis. tuberculostearicum
« Isolates undemgo two differentMALDI-TOF MS testing methods: formicacids mear, and fomic acid- Moraxella 18 (1.3) Cardiobaderium hominis |7 (1.4)

acetonitrile extraction(ifnecessary). Allisolatesaretestedon the microflexMLT MALDI-TOF MS

Streptococcus constelladus |18 (1.3)
instrument. Protein fingemprirts are identified usingthe MALDI Biotyper3 Softwarefor

Sphingomonasmucosis sing 6 (1.2)
Dolosigranulumpigrum 6(12
Neisseriaanimalaris' 6(1.2)

definitive species_identification than with the 500bp_primers. Interpretation: MALDI-TOF MS implementation had a statistically

significant impact on the annual 16S workload in the Bacteriology
laboratory.

3438 sequences, the majority ofwhichhave been identified to the species level (54 %)
The implementation of MALDI-TOF MSin ou labhashada significantimpacton 165
workload, whichis a grea costand time savings.

Sequence Analysis
Raw sequencesaregereraed bythe Wadsworth CenterApplied Techndogies Genamics Care(AGTC).

Microorganism dentification and Classification (Bruker Daltrcnics, Bilerica, MA). X8 G0 RAISIR AR A I A (ES)
1. Formic Acid Smear:an isolated colonyfroma fresh purecutureisolae is transfered to an 16s= 1 week SrleA.)tocot':cw angimosus |16 (1.2) G !
polished steel targetplate. One microliterof70% formicadd is added to the smear, followed by Bacillus simplex 14(1.0) Haemophilusparainfuenzag 5 (1.0
1ulHCCAmatrix. Lactobacillusrbamnosus |14 (1.0) Actinomyces eurgpaews |5 (1.0)
2. Forchc'd cefonitrile (FA-ACN Ext ction:freshpure culture isdatesares us pendedin Streptococcus muans 14 (1.0) Oceanobadilusprofurdus' |5 (1.0)
wa [} L The suspensionis cenfrifigedfor two mirutesat Eik I d 13(10 Kr tedia eb .~ I5(10
13Krpm Supernatantis de:antedcemﬁJgalon isrepeated Residud EtOH is decantedand ikenella coroaens (1.0) ow—(—');
pelletdries for 15 minues. The badterid pelletis suspended in25ul of 70% formicacid, followed Roseomonas mucosa 13(1.0) Propionibacteriumaces |5 (1.0)
by 25ul ofacetonitile. Afler a two minue certrifugaion at13Krpm, 1ul ofthe superratartis = Granulicatella adiacens 11(0.8) Kerstersia gyioum 4(038)
pipetied onto the polis hedsteel taget, followed by 1u HOCAmarix. Impact of MALDI-TOF MS Implementation on 16S rDNA PCR Sample Isolates Identified toSpecies Level Using 16S rDNA L 11(08) Aureimonas altamirensis |4 (0.8)
. IfDa': Kﬁggn:caﬁon camabe magje_baseﬂgon gm;mtiem&\: '“i;‘is””.in F”V|01R8 a/:d/orMALDI-TDF MS, 168 Workload . PCR + Sequence A"a'vsi5= 2009-2015 Oligella urethralis 11(08)  |Psychrobader sanguinis |4 (0.8)
+ -4 . g
r sequence andysisis performed (adzptedfrom )} 5 In 2013, our lab validated and received NYSapprovalto use the MALD - TOF| MALDLTOE MS | Streptococcus pyogenes |10 (0.7) Nocardia arthritidis 4(08)
\ep of 165 MS system for bacterial identification, causing a significant decrease in the || 00 Implementation Actinomyces eurgpaews |10 (0.7) Roseomonas mucosa 4(0.8)
{RNA gene E amountof samples submitted for 16SrDNAPCR and sequence analysis. Actinomycesneuii 10(0.7) Nocardia farcinica 4(08)
Primor Name (Reforence) Soqune 633) Pre-MALDITOF MS Post-MALDITOF MS = Bl 472 Achromobader insolitus  [10(0.7) | Actinomycesisraelii 4(08)
1651 Weisburg et &), diluted to 100uM AGA GTTTGA TCC TGG CTC AG Average samples/year (2009- Average samplesfyear (2013-2015)= s o [ “Species is not represented in the Bruker database.
rpD (Lane et al), diluted to 100uM" GTA TTA CCG CGG CTG CTG 2012)= 599.25 34767 333 ) =
rP2 (Weisburg et al), diluted to 100uM* ACG GCTACC TTG TTA CGA CTT. Standard deviation= 87.62 Standard deviaton= 16.17 300 pre Conclusions
“Primers 1651+ D amplify the first 500bp of the 16S RNA gene. P value= <0.0001 | - 16SrDNAPCR and sequence analysis isan indspensable tool forbaderid idertificatic
+Primers 165 1-+P2amplify 1500bp of the 16S rRNA gene. This is performed on Nocardia sp., and genera yielding a more P 192 l v in the NYS Bacteriologylabaratery, Over a seven yoar fmefrarme, we have andyzed

q ay: ing isti - 16Sis successfulin identifyingisolaesto the species levd when MALDI-TOF MSiis
Sequences are andyzed using two databases: Sl EEiEis B e o orpicsivcor | @numbor of Sampics identiied to.aéelasu unable to do so, patticularlyin cases where thesanple isnotvieble, there is alimited
i ™ i ificati idiTotal number of sequencesandyzed (2009-201 3438 amountofbacterial gowh, or the arganism can orly begrownin liquidmedia
gg;;ga%s)ws rDNABadterialldentification System (5000r Full Genedatatase) (AppiT 4 yz=d( 9 16S is Utilized to Identify Novel Bacterial Species - 16Senables usto identifybacterid species thaare natpresentin the Brukerdatebasg
EzBioCloud (www.ezbiccloud neteztaxan). Range ofsequencesanalyzed per year 333-670 This allows usto add thesespedesto the Brukerdatabase, further enhancing our
« Our vast16S rDNA sequence collection is used to create a MALDTOF MS capalilities .
Based on percertsimilaiiy ofsequencesfrom dinical isdates dio the Average numterofsequerces aalyzed per year 491 Wadsworth 16S rDNA e of ied LL_16Shas been usedbyour lab o derty andoharesterizes xnovel speoies ofbaster
identifications are placed into oneof fivecategories: Number of sequences identified to the sgecies level 1844 (54%) sequer.\ces. Trus daia.base is usedto s(.:reen for patentla.l novel References
1. Species levelidentification: >%%similarity to onespedes. bacterial species. Usingboth phenotypic and phylogenetic
. L . Number ofsequences tha could not be differentiated 838 (24%) characterizations, we have identfied and named the following Lane. D.J., Pace, B., Osen. GJ., Stahl, DA, Sogin, ML., Pace, N.R. 1985. Rapid determination of 16S ribosomal RNA
2. Most closely resemblesa spedes: 98-99% similarity to onespedes. species: sequences for phylogenetic analyses Proc Natl Acad Sci USA. 82: 6955-6959.
3. Most closely resemblesa genus: 95-%8%similarityto single or multiple organismswithin thesanghlumber ofsequences hmost closely resemble agents 1283 (8%) 1. Ne{sser{a wazt\wrtfy‘i (Wolfgangetal.2011,sp.nov.) gif,”“j%:’fﬁa'f‘zfﬁ'”;gﬂ.’?fe”e“”‘ an DU Lane. 1997, 168 Ribosomal DA Arplfication for Phylogenetic
genus. Number ofsequences thamost closely resemble a species |162 (5%) 2. Neisseria shayeganii (\Wolfgang etal.2011,sp.nov.) cLsi M-, Interpretive Citeria for Identification of Bacteria and Fungi by DNA Target Sequencing, Approved Guidel
’ ) . . " 3. Psychrobacter sanguinis (Wirth etal.2012,sp.nov.) ! " X . i X
4. Unable to differentate >99% to multiple spedes within the same gents. Number ofsequences thatwereunableto be identfied 140 (4%) 4. Néisseria oralis(Wdfgang etal.2013,sp. nov) 212> Inrodueing ExTaxon: o prokanyoti 168 RA Gune sequence datsbase wii phylotypes that rapresent unatun
5. Unable to identify: <95%to any spedies. = - 5. Sporosarcina newyorkensis(Wolfgang etal.2012,sp.nov.) e— —
Number ofsamplesomitied from study (conflicting resuts, lack ¢171 (5%) 6. Hazenella coriacea(Bussetal.2013,gen.nov,sp.nov)*ype spedesfor | Many thanksto the Wadsworth CenterAGTC Core for providing all ofthe sequerces u:
results in LIMS, non-dinical samples ) genus in this study.




