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with known sequences are immobilized at predetermined positions.

[0004] A DNA microarray (also commonly known as gene or genome chip,

DNA chip, or gene array) is a collection of microscopic DNA spots attached to a solid
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of species-specific detection derived from fragment matches is about 90% or higher.

[0007] In one aspect, the plurality of organisms comprise bacteria or archaea.
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[0019] In some aspects, the plurality of organisms comprise bacteria or
archaea.

[0020] In other aspects, the majority of fragments of 16s RNA unique to each
organism have a corresponding variant fragment comprising at least 1 nucleotide

mismatch.



I ncreasing confidence of identification of a

particul ar organismusing a 16S rRNA gene targeted
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particul ar organism Also, in sone enbodi nents,
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days to achieve. [0032] In sone enbodi nent's, the array

system of the present enbodinents can be fabricated
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nore probes. In one exanple, at [east about 11 short

ol i gonucl eoti de probes are used for each

-4 -



taxonom ¢ group. The oligonucl eoti de probes can each

be from about 5 bp to about 100 bp, preferably from
W@Rwat3B bp t o about 50 bp, nore preferably fPORUSIOT024720

15 bp to about 35 bp, even nore preferably from about

20 bp to about 30 bp. In sone enbodinents, the probes

may be 5-ners, 6-ners, 7-ners, 8-ners, 9-ners,

10-mers, 11- ners, 12-ners, 13-ners, 14-ners, 15-ners,
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t t n
oL b £108% ik 15 g0 AR 1 1
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[0035] In other enbodi nents, the 16S r RNA gene
sequences can be grouped into distinct taxa such that

W@ 2@8t136P4 t he short ol i gonucl eoti de probes thaPCHE82007/024720
specific to the taxon can be chosen. In sone
exanpl es, the 16s r RNA gene sequences grouped into
di stinct taxa are from about 100 bp to about 1000 bp,
preferably the gene sequences are frontabout 400 bp

1%%13{?:%0&%%8%8% € pre egz?ﬂrlf II“rer agyg%t { [0933;6 %l%g llggnuc?eotlde
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In aorte g?a%eeﬁglgtggaga%tog{ Ilzill sh%ﬁdol oﬁn{;lg(ﬁldfo}% ﬁﬁés are[ 95%36&0r each
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emuamm@m ¢he mbmena;ebe Stﬁmrs tohraers, 1-meon) @mars,gf-oep, hGsmersy 11-
set of fr ntabou bout 500 sh

t
mepsi B ét‘t‘% ]to‘t 6‘8‘@ ﬁ‘?eé% OABES: ? Jt Birsapdimpers {mers, 20-
m@tpoyt mBR0 28, P1-inBRNYE R | Hemer! Q@eers (H9tifers, 28-mers, 29-
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abo 8 tqg.about 100 short o onucl eoti de probe can
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meﬁ n%ﬁ P&Hte SOINSSSbS0-ME1sg 87 MG BT gEts BegiesndOgpers, 91-mers, 92-
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dlg‘tragts PMs| ¢agit have differeat qumpers aﬂfyCQS’tePlé)r“ ingr MM gprobes.  In some
%Hté}m %adh l\ghﬁs ?r{)ir)x abbft lct%ra'b@utrEO ﬁ'ﬁbl%t &%h M has from
|gonuc eoti de probes can be synt eS|ze ass
abeunrlf @abodt 10aviM appnax ipredidrablyemash PM hab ﬁbnmbpalbbtwtabctutOEOMM.
probes per n2 to about 100, 000 probes per n2,
preferably from about 2000 probes per n2 to about
50, 000 probes per n2, nore preferably from about 5000
probes per n2 to about 20,060 probes per n2. In one



exanpl e, the density of the probes is about 10, 000
probes per n2. The array can then be arranged in any
wa@emBignpat i on, such as, for exanple, a squar ePgr/U82007/024720
rows and columms. Sone areas of the array can be
ol-i gonucl eoti de 16S rDNA PM or MM probes, and others
can be used for image orientation, normalization
controls or other analyses. In sonme enbodinents,
materials for fabricating the array can be obtai ned
fromAffymetrix, GE Healthcare (Little Chalfont,
Buc keoaananmsAny &, th&mdl @i dKbikgsl 04 bedreplAgid| if flile MM probe to result
Technol ogies (Palo Alto, California.) -8 WD
in 2podie1BOBY 4 PETAYE? GO TROATPE, tHegonigl nugleatiipedbase sequence can
e [ t [ [.s.canfi
bedGRcHa VEH dy g o Beson SHERAEHR b eE I ol L, B} tvan one
nupleGdidsbaké &1 the MMJaE repigebd 64th s moh-rpdtctiag Yot h somed ataalples, 10
enes spiked into the 16S r DNA an?I icon m x in defined

nuglaatmeﬁ presspiaged indhe MM, inother sxarppiesasinyplealides 2t 1spigpresin the
lj I i .gonL ird

S

exe@plegC2 nudbotidee atesrephieed matheavivat iThis, isbdont i soythatt therincreased

hybri di zatiqn, .staipnin nd scanning efficiency of the
hyhpdizgtion jatepsy signabpicihe IM BYes thene veare MMrindiitese sqgence-

e ' t - | § : I i
LRSSk MPRIARSTT By SENRATTRIOML IR pRUeL 0 AR «
cohfipratidh Zateraotion, shecirinpe) thah thesindnidizaorofigndl gs dne 4y a predicted

system However.. the arrgy system of the present
targ 8‘&1‘1‘6%‘?11%\&?52&“}?8‘@3' ’Inf”i"?’flsteg'd to these particular

exanpl es of possible controls. [0040] The accuracy of
the array of some enbodi ments has been validated by
comiet3Shg tlhethes smbpdimshtsshied 68 rRBiysgank tsbqueascRnbe grouped

._gene. sequenc ro proximately 700 ¢l ones_ in _each
RS E R RER Tl A S PRONEL RGN e S AL el o e
taXOneSAbe ¢Hdséh. SRIMRINGe efandlebpiier i dsyrRNA @eneakquéncéd Foouped into
~about 100% preferably from about 80%to about 100%
digtingt t# aredFam abeuh| 100 bp serpkayd dP0bmopreserably the gangogpqusnces are -

S 93550 1 P S708 sl By Mokl Ao 180800 b
THe@Esultingeasbogrova0 edxatrémeseiitodbn e aifag, daalcé@taning framtaboliel % to

perfect match probe ha% a significantly greater
abaviYp APFHERTEOHY SBYITE PEITEARLY 2bSUL YA SEUCHET iVEgFRGGefan represent

suﬂétéﬁﬁﬁﬁ? Al ‘&S}H%rfza?led b&fe?f‘ﬂ?axﬁrard?lfaé’a@ BRters/ NI S _ensures a

hi gher” probability of a sequence specific _
hybri di zation to the probe. In sone enbodi nents, the

. It pl bes, h ind dently indicati
t had B domeleiihuatoion hSHETE A st B the
artafl€Plobld 8fh be dREigR&Ntrom leRfoh®aTeent REqRNERAMA] hive &fly Been

~correct identification of the organismof interest.
id¢rpified wisim prdivenutexen. I gdier gmbodiments, R taRMAaveONA pfabgrievel

' Lified d ' h
R U o LA, B0 0 L TR EPRIR B R en

selie@s@Nt Faaedi tRsHosic lgfoupMa® £ 5 adi freamtaBout PI @ &t5oudIS60 short
designed to be antisense to the native rRNA so that _
oligpn ige | paohes o Brefapbly firagmabap? de abant BRO shew edigonucleotide
e . e e
b PRt RRAAAC FBhT bul 3 b A6 130 Ao bhickeofle pife, even
mdiric psefEmabiy fR@GRaloM it iabait i1 00 shorbligoaligleatiele plocHes zambe designed
organi sms have -9



WO 2008/ 130394 PCT/ US2007/ 024720 significantly higher
nunbers of ribosonmes used for the production of
WQe@wBa33%4 therefore, in some enbodi ments, thRCT/US2007/024720
capacity to nmake proteins at a particular point in
time of a certain organismcan be neasured. This is
not possible in systens where only the 16S rRNA gene
DNA is nmeasured which encodes only the potential to
Kk r n [,
to g?{)li%\b/lglﬁgé 5 r%gl% ?%rll t:]he 1‘6@“? R e \é‘ﬂfa'i ga?( dgoggg% ?ane{ ﬁ/m)le%io not
exisByn an§ Itoeheartx)ay nysthememfamtﬂgetam es ¢tt ofepiobel caNbeS seladted to
directly identify the netabol]izing ﬂganisns Wit hin

mignyige the wigaeh of pv@gve froBRsactivy t@@r@% Jaraeitbe setigreupings,
th@%ﬁ%ta@XSerl'fﬁb @bﬁp ,SidnCa apPORHl thﬁ?{xﬁg]&% ga%'&aéan be identified

Iversrty o ex co nltles W
sixﬁtmhedUsbraiyltargetmgnduqueme@mum ndhpinatiank bésdquedde. of t he
i nherent biases associated with PCR anplification.
Actively netabolizing cells typically have about
20, %@7}” R @mE 'emgﬁﬂﬁhtscgﬁﬁoﬂ&l%tfdg'p?obeg 'EQA [heﬁ%lelselfe&Ed to
protein assenb y conpared to qui escent or dead
obtalmadn ¢ffeecvd ol pmbess:ap@leecpﬂ]:odam'lﬂmnfylﬁg\MQe(sampbe)f mterest In

f t t
ool SHoBaRl: fherkiobFRTF FUE PO er e P BBy T et Fagons
uséiinQhe {IBRIRLAGESH sAHARS sBY of BZanibhef erenti al

anplification of sonme sequences over others. Thus, in
some enbodi nents the signal fromthe array system can

flect,the t f.rR . | .t hat
or B | n T 5808 TP ten iy ki eseR B PUL BoAL Gpyfhen be
sy1ﬂld€§bz%ﬂ 1 ar§ChvafiatTe IntdtiRld ROthBYart NSom® WkAple®bf sidi¥ble methods

copies within each cell. The number of cells in a
indudepiratiag 1y ith Kimg-peted; mmse?m%glawhé@vebwhth@grﬂéweﬁtng pre-made

ol BRI 8 SSHRTE! MR AGKLE ERL R o

e1e$ha¢hehﬁwwavmr@geexammea phbtoht}b@&@ﬂ‘esmeth bambeaseh teedulectly
be cal cul at ed. {00431 In sone enbodi nents,

may
Syrsth?ﬁbqeetbe Gaosan eligonyeleglids RIEPRTARIRR SuHdes| Sitahle @mrawys for the
[ I r Ik
B TOEILS B0 Sfnl 1 USAD BB MIANL Y QEGH' T
exmhb’lesr thangdigenadledtide eprelsas calnnbs mmhesmmdomngbss svlmﬁace at an
envi ron ntal | es be obtai ned

DRI eIt SVBT P G Fapes st e p BRo,upiogg probes per
ungUF(e%ﬂiglﬁ%nﬁ%hf'WUOSpro&rs %PQM@E@Ebou@B@ O@qbro‘ﬁ@g ?‘é’ pﬁiree Bhore

hin t ground, plant ot-soil interface o
preferably| faomal abowia$08l prokesener amd te exhawfe2Q,0aprobest pesl iemt sIn one

f the.abili
e~ g Dangi P Eakeret beblui Rl PhaPtainge 08 amas gmipen o
arr&@éba/ in %Qf 9n IRt 2001 A9 34r’ SQAmpRY, 8 AGhFEBridd 35 BFlvsOIhd columns.

al nost a known 16s r RNA gene sequnces t he array

| Soww@wéfhetakv@y cir bfs@lraon@qm@ﬁ feh rBNAAM e MMauobes, @dyothers
[ nt, u 0 e
caf DY 00 T MU ERALE Qo HALLAGULGRES b o EORARLIEn some
enﬂape@ne‘ntsg: nfamﬂarsomrrﬁbtrﬁam{g&ﬂé%hay BarDbé ebtamla@ @tﬂ)llrﬁalﬂﬂyﬁ}emx, GE
le used with the array system can be ¥ kind .
He@’fthccarq %I@&Cha}fome%wéa}ghgrafwee nigssk Kingdam) & Agilepp] eegnologies
(Pﬁﬁgﬁkbggﬂgnni pe lungs or the gut of mammals may be
assayed using the array system Also, the array system
of the present enbodi ments can be used to identify an
infection in the blood of an animal. The
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array system of the present enbodi nents can al so be
used to assay nedical sanples that are directly or

WO piBnasp4 y exposed to the outside of the bodyPCHUSWOZE24720
the lungs, ear, nose, throat, the entirety of the
di gestive systemor the skin of an aninmal. Hospitals
currently lack the resources to identify the conpl ex
n1crob|al comunities that reside in these areas.

{nadPBShe (A RBR OO RERe: b1 BoRE) BFPEGRLA © pave contols

Sofél éx@htplex df@@amc&mmh&tr&e ﬂﬁ}f)ﬂ@@é‘ssﬂhbt' fargét hhpldas S8 pRkeryotic
This allows for nuch nore efficient study and

meteholic eprstspikad dTto Saer YGSCIANG awplieai Biksindefingchauantities just prior
L | e, ]
o BB P 5 S A DR

thh@ssidivati el i The Mir& coﬁﬂrcmd:bllwtleély%sd&he&hgrﬁéhtﬂfont bietihygtion,
met abol i zi ng anisms within a sanple can

hygadigatipnn é@"\m& %ﬂﬁcaemas ef HAGHCPOR tAGBITRY SYSim- olﬁ also allows the

fiJegl V.

ovg{aﬁq{dol}[eg%éﬁgpgggls lEehrg)J\Zu%l g r?gl%‘(s;y 193@ afta S‘h%gl eé(?émﬁm The

semﬁhaﬂl&obfdlrdﬁtyeestsayi;gtlﬁnh}(bhgamlcﬁm stainiag and aﬂmﬂlmngmlf nbe array
t he descrlbed array s stﬁnw These t hods Jnclv

SYHEt HRYTYGT dhes Ay &stellh ohihe REFSERFIRCAIMETES 1§ 19f [Py

pafilouRk SRR lpRs I cdtfifoly System of the present

nbodi nents a detecting the organi smor organi sns.

In sonme enbodi nents, the organismor organisns to be

o T R b e bl Y s
bm&aﬁmﬂgca{el YesBfd | ofesoMidarhimith 166 GRNA gb nsegh@hces from

sanple. -11 WO 2008/ 130394 PCT/ US2007/ 024
ap@manamw@p redamies i edchtof 3 eamapleset Acweafic taxiarip mnﬁgd anbeing

o TR P P FRY . AL M s

gopA ARt 1016 Iaﬁ@tﬂo&gplfefea@weﬂbﬁl Bbutldin, RB\NEbounil0088) bOthe probes
each organi smand creating variant RNA fragnents

oncihe E@@plaﬂweuaﬁwgbtl@zatwe sgnalrbent K04 mepsZ00rimesy APQ times, GO0 times
o R AR BN il b o IS ol MR LR, e o

s@h@caﬁﬂy |ngMeﬂ gym«ﬁmbe&gaalethm @viodedr frote pdrtries tmahatwle control
pur poses only, and are in_no_ way. intended t Q
1at10n to

prweorgwﬁé Ehwten%lrifrae@éhﬁr ProbaRitity s, SCE)GARPEPECI ic [ha!
ra r
éﬂ{eencgréss%ﬁg% q}mnr e LA ﬂhF ﬁsgd(?f?@lhgl%lelgé)tbgfwgch independently
md;xpamgethat the rtargetmﬂ:r[umbe bI tld:l faka@roant graipoveting identified is present,
ol i gonucl eot j de robes wer.e designed for e
ingrsaEn RPE %P%m g OTEF I SRIHEA RS %ﬁn@nb?ﬁs@ge% o not
bind, but still give a positive signal in the assay.

hbn-specific cross hybridization is an issue when an
aburl@edi] 16130mmulgensl®hamé@n95uDNlAcﬂéNﬁ, sleydefiwsmn amplified

mlar,it n:t arge bes such at .a a
Prie Rt b NG, R LR 48, ciSiels G 18 P18 by e
arR§I regt prabmhenBoRiid) Il E’MléMnb@almaﬁtspptdbe@ﬁfee@asiguai Yo be
mni m zed the i nfluence of cross- é bridization. In

antipgnse tq BiematigieRNA s thas diretly IardedediN A drops sanghesapas e placed
dlyglc{l oft e 9{1; Q[br elél% & H%Bn fctn Q&l\}%gﬁ Ftaﬁ?mrﬁé’]@rgﬁ}? g}ﬁs ina

I NC eased | on-in nSI y SI
saonply withengpaias efﬁanGR]dmphﬁmom Actively metabolizing organisms have

ep tt?/ these



sequence-specific, positive hybridization. By

requiring nultiple PM MM probe-pairs to have a
WQoEstiBosed | nt eracti on, the chance that the PCT/US2007/024720

hybri di zati on signal is due to a predicted target

sequence is substantially increased. [00501 The known

16S r RNA gene sequences | arger than 600 bp were

grouped into distinct taxa such that a set of at | east

sl gi’léfrcgét?)ggi%hélrhqgﬁl}b\é\gz eftrﬁ)ﬁgoqgés d.%gcf or ?l?ecé‘l'gd&fj}?g %F 8 l[lélcﬁ,] l?herefore

in seRE eFdBdiRtnBN tﬁehﬁpacﬁﬂyrta)h)lakeQﬁthmG Qﬂh@ja[’tidﬂglr point in txme of a
approxi mat el y 3% sequence di vergence, gresented al
cert4ih OrEHBITHY Ea REBHEEr | HS Hri! AP SHKH SIS T pply he 165
It f. r
rREG) e IR i RGO it 3R il oma i
thggene welethee ac epahatis activ2lyWirt2E0iding 30 §0dscent or dead. In thlS way,
PCT/USZOO7/024720 have only been jdentified wt
theyATFah syt Pt tﬂﬂsrpriseibsm{ﬂ%egmetim Hesey é%fém%em metabolizing
org%%ﬂ;Hﬁ%{%n?@l%rge Pc?mrh%ﬂ&é fied that was not shared with
ot her groups of S rRNA gene sequences, although the
gene sequence as a whol e was distinctive. For these
tax c roupin a set of at |east 11 probes was
desi ‘814211 Egenﬁg“ﬁ%‘?‘ﬂ‘&ﬂts fhe @Y F¥SIER tshéﬁ%'g Mepgype the
miBRBRI t Hﬁ%rsit?kﬁf‘ tRgaEh ebordRumtidh ol gt dPORt Salificatidh, 2nd
any other taxa. For the remaining 1,806 taxa (21%,
cogsgquantlypwathey aleroé theliderand biasesiassopinted Witle HGRT‘@mphﬁtanon
Ac%]yely rr]ne\{aeolpi:lr og %Fl Set?ﬁlt(::lﬁlyg} ve 6&}%\%5@) ﬁ%gao I'r&?eOEFal?lP ocr?ples thhm
theOt@Nfor qirotaa REENENICEIPared 8s1YEIREent bNddadSRAYENEBaVefew. In
typically froma ph Iogenetlcally simlar taxon. For
sorgf |embediseentss JBRIAs 6an éﬁ Fupfind dircetheframy enviragaensal sameples and
8 Sitdly SRRRLET She, ekt buthd oy Br HEEE Ballfy by e
predé¢rentiaiampiificivn d@fsomeGoqureaces dwAMREL. ZFI{uQOIEJs]onﬁrbnﬂfoﬂﬁﬂents
system was fabricated accordlng to the foll ow ng

thepﬁ*@tabérem the pray pYSIM eaifaEeRt de tusshumeer @ﬁTRsI‘Uééllqle%&-‘ééhat are
4

e Rl ARy 3 Ml & PLBBE LR vy

numbed efoRiNte sopies ‘lvemgtelach' cellt hEhe ﬁhﬁnﬁb‘hbﬁ belBAA2 samplase thdn be

. the 16S r . dat ab " eengenes."” This regi on was
infeRRLRY 86y BL U MO G o do OB qémgatw real-time PCR,
or WISN Q18 8el bn&O 1S S BHbrREARBAY kA dhe GRRagelRukGe ci)faﬁbosomes
-PCR primng sites to anplify bacteri al or ar chaeal
withemeneh celhmpebé edlculgehg only 2 to 4 primers. Putative
chinmeric sequences were filtered fromthe data set
using conputer software preventing them from being
M seonasy r ughl s@fie BAVRlimetdand itiples W& cahitleleBVi€thmental samples
sequences are considered to be the set of putative 16
fronpegy cavppiraeal sourse doresraawlonpteraly ggqumrmorta@trfémdbmeosphere
c u e o S npl
wagez i leég%e(rgpgc r ];n}?m fdcﬁi star%f)l(epm l?1(12"te1% IS t 1e lel;)&)lments the
envfgimennh Saitples mh)a(lﬁdolitﬁlnédl &ronil ﬁ&r c(i(lam@Ie? ratxﬂSspiﬂeﬂice $athbgen
of common 17-pers found in the sequence. [0052] The
collectipn tsyqﬁan% sgb«gur@chssp@psentseg@ﬁn @raiapﬁlmj water eep within the

grcﬁlﬂgrﬁgﬁt%&t@oﬁ 1§té?fac%e(g"‘g§£§l§ndj é%ﬁﬁ GrAtér anméﬁa%%ﬁgéﬁ a%F Sﬂnts.

operational taxonomc represent
Betdlike dEtimabdityed the ekayr systeinao smd,éﬁaseouﬂlbeest forenend broad range of
famly of each OTU was assi gned
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-13 WD 2008/ 130394 PCT/ US2007/ 024720 according to the
pl acenment of its nmenber organisns in Bergey's

waa008nasv£ CQutline. The taxonom c outline as PCT/US2007/024720
mai nt ai ned by Philip Hugenholtz was consul ted for
phyl ogenetic classes containing uncul tured
envi ronnental organisns or unclassified famlies
beIonging to named hi gher taxa. The OTUs conprising

uste t.o sub- famljes b
or iSRS o AR 0 s el B S5 sytem of e
pré&seit-dndidirh@its vy e ﬁsféu 34l any Blﬁmohﬂ?é@m W]iidh Mﬁﬂml@ms«ﬂés it from
each OTU as well as the acconpa accessi on

n
other afsey systeps Whigh geaerally,mas! Q‘?é@fﬁ‘é‘fg‘i] Wgspecaﬁﬁ er(mgnal@ets
recorded and publicly available. [0053] The objective
of the probe selection strategy was to obtain an
ef f ¢o0ddye Iaethedfenidodipeatss tioabm@leised aitheht layray system can be
categorizing m xed anplicons into their proper OTU.
anrcéirnde%fcql\mm r medigal sampleq Fgr expsmrle.sgmples ifiompBloagthe lungs or
r
i BRI 57 B L 38 W sy R R0, 0 ETBRI of
prosattsinthedinets ginvkerus€td. idemtify be iffeationh is thepblodd qiframbmimal The
selection for a particular OTU, each, of the uence
AR SYSIn B teyRIES e FRodirRgs ??P&PS&\P&‘}S%H% %@ayzeeﬁéﬁ sample that
arp@&eﬂy loRindiREBELDosed th ek SAGH: POhe BB%Eth%gﬁé A8 ear, nose,
hed to as "many-sequences of the as possible.
thﬂéam ﬁte engirgte rf tlpahge@tlw syasmusdlie flon of as esineh  Hospitdscdurrently

tial h o
iaQiolhE Fiiotisen db ST0ADESOMOIE el damminies hal gy thes
arc€t additional nethods were perfornmed. Therefore, the

mul ti pl e sequence alignnment provided by G eengenes
was used to provide a discrete neasurenent of group

SIZ%@ﬁﬁleaﬁuﬁgQ é@§ﬂ§§§dﬁgﬁ%@§$ﬁgs éagéﬁgfgggmgwpgwmm

deWBES1L0 ONMalTRIKPET cuthitlyTk S Ergalatids 1stﬂ%§§ibl*e Reth one sample. This
site-specific OIU size was only six. [0054] In rankin

allpwe fosgughyneretedfigent study gad detpravnaign ddparticelar giganisms within a

polTEIRPE L 4 UL HRRS PR AL 60 S35 25 L o

syﬂélﬁpof the sprbseat embodib@nto) sivaltemdous alegefich WASheS aipeﬁie&dohzmg
and reverse complinmented into probe orientatio

orgAREIi WHhin o SaMRIg £aB bs dstermined Hyhau ibsast fresp I%%R éﬁﬂphﬁcatwn

&ﬂy%&&gﬁg theaéfm:nl: Ind E’écgpa&gop{h@ay@a%nt odddye the
capacity to ms- di ze re those 25-ners that
cont ai ned a central 17 mer mat ching sequences in nore

t han_ o OryU. Thus r obe that were unique to an OTU
sol d98H6] e SO, STbAKARY Folue B Sietads G delsiinanan grgeapm in a

samBllusHBSHE deVeeibBd auR dR%m AThese RERERSInYuld contacting a sample
m s- hybri di zati on potential to sequences having a -14

withDoR€ @8gahB08 94 PEINralse 0d 7¢rgavsa0 to dlmmanay tsysem nefdthe present

wer e favored over those a
erihaREnRBar e e B REroretoue) T fBEFoRtens, th
or%‘dﬂfém SNBBAASs lobel REIRY afCEHIRNE BF alchath. WeEdnS &hBsdiMehts, the
or fabrication were ternmed perfectly matching (PM

organise T organisESHOFN petedied orgsthe eese metabiolicallysaqyiae rosgpnism or
orgﬁgﬁsﬁs%ﬁf%%&i}i 25-ner (m smat ching probe, MV,
en

PRral | positions except the thirteenth
base. The MM probe did not contain a central 17-mer
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conplinmentary to sequences in any OTU. The probe
conpl enenting the target (PM and MM probes

W@ st e a probe pair anal yzed toget her. [0PGBUSZNE024720
chosen ol i gonucl eoti des were synthesi zed by a
photol it hographic nmethod at Affymetrix Inc. (Santa
Clara, CA, USA) directly onto a 1.28 cmby 1.28 cm
gl ass surface at an approxinate density of 10, 000

pro er r obe n the

B r 0PRSS o D8 ney R Y 365e5R pl B gystem
indl QdTHE! ﬁua‘aﬂfw@ws RINAY$8gidncdd) correbon@itg! o pllufalyy 6f orgamsms of

506, 944 features was arranged as a square grid of 712
inteesils selpgingdragmests o 165 RO%A unise ip each Graanigs Bndysresting variant

| e R .

Rl\gé niga%ﬁ‘}éﬁ S c%‘ﬁje%a%nagg t? n%%gnrtso ?% kﬁ?Oﬁr:"ql?Q go &QE organism
whieh mitdlpr&aht le#st ¢ antlestide nﬁJEmatOIﬁ her themnfabligdtiag tleetatay Sgtem.

Each DNA chip had two kinds of controls on it: 1)

probes that target anplicons of prokaryotic nmet abol i c

gen i k [ e

def ﬁgo“g?qugﬁ]tel ft‘&?]gg#u%xtja ri or egggrrg rﬂlgﬂ gﬁi‘itg}r? %urﬁosfﬁ only,
anpahie o caytended talimititioe oy &- thé ﬁx’esdnexihveﬂtiogonucl eoti de

added into the hybridization mx. The first contro

collectively tested the fragnentation, biotinylation,

hybri di zati on, stai ni ngpangscapni ng efficiency. It

al so allowed the overal T TTuorescent intensity to be

normal i zed across all the arrays in an experinent.

o SR Pl R S bSOk el o
a PIOARQT babt¥ei1SBeARd Aiamum draqtBfféreht, RRRUIRbh®ledtide probes

urban aerosols utilizing an array system of certain
wesgridestinge fargachiaxonoatip Bwupingrablowing dng or ewrapiobes tamothind, but

sl st BRI e sy NS0 S robt e RS 537 st when
anablind3ual 43 mtgwéﬁaﬁcg biEfScieit SeQidicSamilaniyan menmgkted probes,
Austin, Texas. EYOXInHte| 10 liters of air

that & Wark ut dster@blesignahis gbigised e Thy nearel atmrf@shmhtahml@natch

sk | :

EPRREBbe e SR ) ol iin B AR T OGS SRy s

teavaiqae, thasdflﬁldl hﬁble]dﬁdais @pﬁﬁée@M&]ﬂarﬁbe?bﬂdthWﬂ ﬂﬂaﬁﬁhlﬂhgibases S0
10mM EDTA, pH. 7.4, 0.01% Tween- ﬁ

thaf theaerepss bipriciiaion aHeTriy gk @htte l\émrakﬁ %red%%n@gates a

C r 1

e PP A T ey IR HeTiol BRI fitlpairs

haecah ens:lﬁve yngeactiost the thange Jtan teerhybiidiz&0M3ignal tshduveaala predicted
andqé ﬁ?daﬁ ﬁgcleﬁﬁgnstituting a full week.

targel 5AULacq s SHESfHR Y BASa¥y chosen days within each
sanpl e week were extracted. Each date chosen for
extraction consisted of 0.6 nL filter wash from each
of d¥50Ei x Bwnjhdwrg 168i tRAA fgene tsequenedst iargesathamrﬁoenbm were

grou)Ptecrl élitt dl%lncthxa %ugﬁ élPart]taosgt?of agi% \?\Ele?gob L?tlr\??rg rsgec\'/géc t8 each

taxoanLEthe seR0Rd] Thotesulay 8909k (3Y24 EoLRRILh bfeugidseated on the
16,000 x g for 25 min and the pellets were

aras uféﬁieﬁs@amm apugmatshi dva prrosIeadizengecte reprasoutedall 121

Ik gt.s r,

degﬁ{c@ed hIE‘t@n gléfcglgl&g %?d gsgsll?ogon ﬁﬁn&f tgé‘ SJXQ $5:%ehfl Bn the

aray (5,230, ﬁﬁ%mmﬂol&s hwyegd dsesigaaﬂfmm)reglﬁhs?of d 6SerNA5gel’(miequences that
zirconial/silica beads and 0.6 g of 0.1 mMm
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zirconial/silica beads). For each lysis tube, 300L

buf f ered sodi um dodecyl sulfate (SDS) (100 mM sodi um
w@pdosnsge4s 500 mM Tris pH 8, 10% [w v] SDS), apdI/BSDgL/024720

phenol : chl orof ormi soanyl al cohol (25:24:1) were

added. Lysis tubes were inverted and flicked three

times to mx buffers before bead m || honogeni zati on

with a Biold Fast Prep .120 nmachi ne (Qm ogene,

haE ﬂ{ll?’hl?eﬁg é&A l%)lﬁle(i q%n ao%venlta;(g I*Ac') 1 198 tg gﬁ )c;)gno Brobe -level

seuUeREs BAll@BE idAsifiethay &ds hot s’haféﬁWntHZHﬂhelt gtb&ps’iﬂﬂldseﬂlNﬂtgene
. -20C for 1 hour to overnight. An equal volune of

Sequenens ol lBIoHEIMEIS EChel sRAYCHCS af ﬁévltq%eamﬂd@%@maf ghthessrtpgnomic
r f
it 4 SEEDPRIGRL ) Pord s HEEfca BbinBlatiin eIkt ch e 168
rR¥@ gemsthaf takebitoytitieg abuf Whele diGabtitxismin3iny( bihtr e&h.edfor the
Soi|l DNA kit, MBio abg ories, Sol gna Beach, CS%
remaing; LSUINEXE (Hhvek ReChPLPropes Were seleoted fa quipnize Msatugnber of
i N
puE e ofRs REbiv o RS bt more Lt hAIP A the AR 5 HHCBrobP have o
hybAdizANON2 6 8ithB A3 Dhe R@ledﬂsmmemzwmequenm mae ttymeadly from a

s further ur| |ed b assage.t hrou
PhalagriRry Smabiotange- B ll HEYURY R Rt Beaeaiites e the
hyBHdleapﬁbeC}?' 1sQh &R Gniaiplé faxBchiPbe fdentiidd sidfildnebishiaby @rketing

DNA was quantified using a PicoGeen fluorescence
ungpis aggierseo combigatiansofiscquensauf act urer' s r ecomended
protocol (Invitrogen, Carlsbad, CA). [0060] The 16S
rRNA gene was anplified fromthe DNA extract using
uni versal prinmers 27F. 1gxXAWPISRGT TTGATCMIGECTCAG)
(SEQ ID NO 1) and 1492R (5% GGTTACCTTGTTACGACTT)
(SEQ I D NO 2). Each PCR reaction mx contained 1X Ex
Taq Tak '
08 %0 AR Sl g Ty 488 Rhcorp i pwing protocol.

16SEMNA a;ledmﬁtda ((EB@A)lchlamdh baw\/baeﬁpdsmtﬁxmsrns'rto 14:7@Rwere obtamed
- conditions were cycle of 3 mn

froze oxgr 3090 dHS 3@N§e@qlaftn0%t@t wesp a's]é%St 590 S%Otléiéﬁjm]le‘}&ﬂhm the
ne at

AR b 7 IS N, et O AR S e ves

seleetad hechugit (ibpowgekd qudnthi dnide ay lumlv}nsalw tons2CH xegaxehtls ohs can

or that week were pool ed and conc tratedtoa
by Mo PBANE et DA P ARG 18541 Rt Gaterialusthg only
2 QcM4| ﬁlﬂ@trse Pﬁ'ah‘!/ee Ehifiric BYuch&s Q’br@rﬁl%récﬁ)froﬁﬂﬂ{ey &ht® -set using
61] The pool ed PCR product was spi ke known
compntee ofteiare gmeveofing themt fierh ibeing rﬁscqnﬂlmedg@mpwe} engamisms The

R ARRET HENA IR0 1 R BRI (O pNp ons.
Se@%cei @'\#etdl&%éﬂ to%)ible 3nch s@i@en@@ of a MlubtePtéf BeCdomplementary to a
(Amersham NJ) per Affynetrix's protocol, with

sef ot pritoitlyrmatching REMD mrobl?@) rﬁumtlvefamnllémdwblv ®agegnig the same
nat ur at at 98 | abeling was
o1 2% bl Bl ah B P PSR rer mt nad
Label i ng- Kit (Enzo Li fe Sciences I nc., Farm ngdal e,
NY) Ber the manufacturer’s directions. The |abel ed DNA .
(0922 (Ehratresuime( 898E glusters, gacky camainighpPRIPY BRI, 3%
QBhorkid t
O L
alpr2it deacircatddG6iRryothherders. dhe waensorfawdy of eavg QGI'U was assigned
GeneArray Scanner (Affynetrix, Santa
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Clara, CA, USA). The scan was recorded as a pixe
i mge and anal yzed using standard Affynetrix software
W@ R0snamp4 ay Anal ysis Suite, version 5.1) thatPCEHUNNET024720
the data to an -17 WD 2008/ 130394 PCT/ US2007/ 024720
i ndi vi dual signal value for each probe. Background
probes were identified as those producing intensities
in the lowest 2% of all intensities. The aver age
ac#o%i {h\é aﬁ%@eeng c(:)é ﬁg rgnlél Oruor}darf srr?sbl]g emey 6?%bt8n§mlﬂ;h utline. The
ta)(d)@bﬁlﬁ: oMHhéJ@s tintMA& E}hBhMQYI-II@gehEdltzl WasPéoneiltddnfol PhYyIbenetic
signal s observed by the scanner as it read the _array
cla§§ﬁspg@élnlwcgm%gwgog@mtg&qrgﬂmS@fs qrﬁgclpqs;{gd families belonging
[ t Loen e b
0 SRR Joll. | TP TR o, BTl P ARIBES Y s
farpilice bg taosiyivd siqnence hldHntltyC eAltogeﬂH‘ee 842 subgamidits e found. The
resultin 'ﬂUOtlapbi sed for Nin the calculations
taxpaeRiq RRsHIontod € de%a%awgn@%wgglagcewon numbers
s, t he
°fP%?2%%°¥?vV*§?‘%?%lﬁ%?%gcenceﬁ?%%%%@? B e pitley e
probe (PM was greater than 1.3 tines the intensity

fro m Ched tro and ii) the . .
di f%‘géﬁce iﬁ“BYf‘s‘i’ ¢ Pmbﬁém‘ag %Stﬁt(’% aimay effective
setléfoprsbez%pm@ af @Jnéchﬁleatteg&zﬁ@%{x@ai a 911&@1@41% U[ﬁelﬁ 5&%& OTU.

hese two criteria were chosen enpiricall
FOpre@o‘.h @éf s tar $em@éddyonmpteesmaﬁnt?érmmgprOQm)ns’vetw voug}nt ot were

o a7 PGB8 000 e e e RS0 g e
giveneowosi i vie fifsaGldpOosk 386 seideonis € phrgibliat ©U, Qdach of the
each probe set as the nunber of positive probe pairs
seglepeaseld thy QHe wast @parﬁ@%éﬁo oerlppring 2panars; the pognpalolaegets.
Th%g eac]{g)é% }Rigi‘ Ia?@e% v&a‘g q’r?it g rag bea%g %c}u'eﬂ?ets I'b?’ tﬁ ABR erasV\fpo%E}ble

Fu@orar w&p«pmbrmgvaancsb@ fsleh swme tP awtdhl ptedtROsdrg@e and sequences,
0.92). This  was determ ned based on enpirical data

hopeysh sineh@2rtiah BEHS, SeAYSNapS dere P-E%‘quél ingthe gafergnge spfspddjtional
mf(tmﬁfs?\?garrresﬁeaf;??x%? r eﬂle%? I?S tﬂenﬁ]'ﬁﬂﬁ)'lé uéﬁ%e?l?égg%lnﬂi)mldeﬁ by
Gmmgmmdwe&msemgepx(om iandisorete mem;unemmmof graup sizeeat@echdpotential

ef ore _ avera he PM m nus MMintensit )

pr@qef $ier dige £Garadlp.g §n%5 FOUHBINGSFYER SEAUCRCE Rfé?FSg/“yS‘r‘bB@be site
wiR® one ¥rthber W€ Ridstd Qﬁtaﬂh@n Yl‘fé sfte- §£@c§ﬁce@1"$lglzt1: waf oﬁ‘l!%bp

errors in subsequent '6garithmc transformtion

When summarizing chip results to the sub-fanmly, the

pro t uc t he hest i ntensit S used.

Poodsaf, IS I sonol SR et dur e all S abers of
thaMO U Wefe Reflefrad §ver thode fd6N@VAlySH aMEatich ofARCOTETRERbEEH the

was chosen for cloning and sequenci ng and for
seqong|stepat subspteaf dlag prayalent srgety was f@lpételdan@ eevgse lcompliggyed into

R S PRSP, AR o, gpne

amp¥ictVd S Provde presiivfiedTtd hdveei the Ea}ﬁf:lt)t h)emﬁwm}bﬁdle’GFére mfo@@l Q6tmers
was gel purified and 768 cl ones were sequenced at the
thatepnBigedht censib hEmer atching Seaueness iumots taakoneAf Up Fhus, probes

tha?t\@c?éjﬁ{lﬁiué'%tan@ﬁj sé\r@lly%a\le ?djé)ﬁls@rﬁctlrvg baselR? 8hedr quter four bases

product "'was al so hybridized to a mcroarray
ware pvbided.eAlor yabepeoviflomiehybridiaben potential to sequences having a
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\

famlies containing a taxon scored as present in al
three array replicates were recorded. |ndividua
W@ R@aash3pRNA genes were sequenced from each teP@i/OB2907/024720
assenbl ed using Phred and Phrap (S9, S 10, S 11), and
were required to pass quality tests of Phred 20 (base
call error probability < 10-2,0) to be included in the
conpari son. 100651 Sequences t hat appeered chineric
co%eghoﬁl t? e%ﬁggeyrsthi gqoﬁ webeegygrreg Quer tgg \glt C{)mglon nogg near the
tefhli@) bdandh.and (2) the divergence ratio nust be |ess
than 1.1. The divergence ratio is a new nmetric
i npl emented to. weight the likelihood of ‘a sequence
bei €. .acc ' ol [ pf
par &{S%Eeﬁﬂ%ésg 1%%%?5? &?gf? ﬁ%}leﬁg %ﬁ%geselected for

fatirtagst weRquRitdgRrfadtE rhflcliag tPM) P@bes. A€ Ieadhl NM prébel Wi dhosen,
di vergence fromthe chineric _sequence, the@greater t he

it wpkeaited gwEh # Retrol Be-mer dmismatdingriraks, HM, ideniical migllspositions
LT h vergge e [ t he,
xRl Buf T BRE MEOURIRC o ] ol 2B Pr-mer
complimestpond isétg;eﬂws emhnys@’QUe he prabe complemeneiigthe targetZPM) and
the sequence identity en the parent sequences as
MW"B‘@%BH“H&? B PTODR PAIT aEanZ\(l?\E fogethghs are made using a
300 base pair wi ndow on either side of the nost likely
break point. A divergence ratio of 1.1 was enpirically
det ¢00d6hed The dhlesdnrrdigbhu@tsiﬁdbsjwér@rsynthbmibfyya plagptolithographic

o Py 0 ook Gl LA R & el SpopRepde phi 2 om

gla%@surfé:b’é'a‘ﬁgntabﬁronglﬁﬂy QP110.800 @?o‘b@i"b&guﬁ Each unique probe
transition:transversion ratio of A C G

sequeng Iy RNArrgjehei beapy numbguefiToyehly 30 &5@67(pe®0@3 ¢gmmunication,

a0 20 R DV b Vo R o 12

row§hREBGeMas’ OFGfese fEINGedN20V 851 & etefliDNGHedt]deIBSBHMNA PM or
over 1,250 nucleotides in Iength The Lane mask (S13)

Miirobrsernd;the reamiming wersiused £ image obigatptien, pomealizetion cpgtrols or
|
oG SREIE i h L TR DR Rt Pl off MBS PHRLATRGER) prges

tar@étralrﬁ}ﬁlborwtiﬂpy&{aSyotMﬁMHmb‘éﬁc REHs @;kmerdamtoeths 16$i:lbldAb{mpllcon mix
ppared to a | ane-masked reference sequence, -19 WO

in ﬂe@eﬂleesmespeﬁf/mmoﬁﬁeywe@n ad ) amekes cRmplimsataryiRepre-

laﬂe%daoﬁg%ﬁﬁméHHdg aﬁ@aﬁmﬁﬁ' m&%f/@n&zht%nnﬂms eIfl‘lle Q'lerf control collectively
simlarity threshold hyl um cl ass, order

testeainthe ﬁrpgmmttatﬁmwymylamort, axlmﬂlpaltlan,eiﬂmmhg woed scaomegte&'d:xency It

a]sg@owgg)(%%l (8,2%115%%55 9@%{% lt(irjl !%%é'aareeéiis z{;:(r)cl)sg\%g glfle asr9a0§s in an
exﬁérmlén@r The/sdeOnd\@RIBBdireddy ARARE tWﬁ%ﬁlW§aﬁ% '{iahd tsaﬁnmg

clone was considered to represent a novel sub-f

A full conparison between clone and array anaIyS|s |s
presented in Table S2. E%%&ﬁhggéiners targeting
sequences within partic /sub-famlies were
generated by ARB s probe design feature (S15). Melting

tenperatures were constrained from45 Cto 65 Cwth

G+CIBl entA péidyewns doncap drguse adedynante acieniad nopvlgten in
S n onpl t e
urﬂiaglt gé% Jb‘isaw %e tgxagﬁa/ysﬁ)gteﬁq HPC%%‘ ?f{%%féqgen\ﬁse %g?%ﬁ@ﬁs Jrere
collsdtéusitig arenid filtatiba)collection eﬁdt@n mnderezracmﬁm i®ated akithén six EPA
S3). Sequences were generated using the Takara enzyne
system as descri bed above with the necessary
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adjustnents in annealing tenperatures. Anplicons were

purified (PureLink PCR Purification Kit, Invitrogen)
wapwsasgaenced directly or, if there were nul tPEI/ES2007/024720

unresol ved sequences, cloned using a TOPO pCR2.1

cloning kit (Invitrogen, CA) according to the

manuf acturer's instructions. The ML3 priner pair was

used for clones to generate insert anplicons for

s GORE e s iRl SeRieRo AREATED Miberg&Ppraighiajy 0 e

of@xﬁr}fée Alifuat wefe €MtEd ibg G@Etﬁ(}l&ﬁdtek@htﬁ@lafe’(@e%é@ﬂ .0 pm filter
various quantities of d| stinct rRNA gene ypes were

(Hrgahst Galansge) Samples arerasplliecied dailnavieye ébnpariest Pample filkgrs were
t I [
w %Fegdf@ 1%3%{% %9@%%8 1 s@&@@{iﬁg hate, @ﬁ%ﬁfk#}w% ¥ B Fween-
20, @hé vtrnspendioSwas Rbl‘édg’ﬁfzasum/ﬂ reetraungd, iSahpits fwepsetad Gbm 4
the aorganisns in Table S4. Then each of these nine
Mgy 9120 {Et8u3t?803 RNA gene standards was tested once in
each concentration category spanning 5 orders of
magni tude (0 nol ecules, 6 x 107, 1.44 x 108, 3.46 X
108005880 Satpls datks IBere diqu 4cc381nxg 199, S2-webk xalkOdd, year

6.61 x 1010, 59 ) centratl ons of
stapits 10T 1 295 YA @fgﬁlifov sy FYR FUBHBIERE 3r fullygeck.
Saﬁfgfe@ f&n@touﬁ%hoﬁrmxsea%y@\wmq eaéhfg%n@weeﬁ(%é}é e)@cf’acgegsEach
gene nol ecul’es. This is simlar to a Latin Square
datgechipgem, for atttahtmgtmmswld of 0%l ffler wash fmnream of the sivBampling

2008/.130394. PCT/ US2007/ 02 720 9 At
SiGORE (BT PG G AT Do g Gabinkd GO podutiiinadiore extrbetion.

In RtAOMPERNSvdekats MIRES RERLAAPIE!I | Wi t h envi ronmsnt al
vari abl es was chosen for quantitative PCR

confirmation of array observed quantitative shi fts
Pri forp t axoh wer e
75 TRISDL O rieridRy ST iR, Song BN 400108 o085 285 ga§1§the

peBétt Bere B&SGRENEGIOM 4(ﬂulm§tﬁllldﬁtpﬁ6§;ﬁxdtebbhfféf (200 RIMPEH.8). The
These regil ons were then inputed into Prinmer3 (S

reﬁiur’peefi@ep lets wersdeastemed Wi 2mLisyisa berdelysis debep wpmemglg? ®Pg of

T
zn(:&iﬁiQ(ST ACeRFHATHEALATTsis t(uSEQOO;EL bla¥ferdd saaliven Qm%ulfate (SDS)

CACCGGCAGTCTCCTTAGAG SE% I D NO % were chosen to
(1%15an yodium3ehlppide, f ¢y meit Trip opFF03, 1oVt butv] t HlaS), "and 300uL

ph§rpo?%hlo¥q%5r§%ggmg&&c%h 5"%4 lﬁwere’ adl\ﬁ@? gsq RApleRte mve(&Rd and

roac usi ng

ﬂ1¢1<r¢t1\tmres gimep o MK $auft8rz szfoléB&B)mﬂlrmogam@ht&d; ‘aﬂlﬁ a@RBib101 Fast
omc DNA extracts from both Austin and San_ Antoni o,

Pr%ﬂag maehdnge (Qb‘loéﬂl?ct(%ar\ﬁkﬁde AW 3¢ 66 Bt defedSas Following
cSUBAI Pt I T SRS S H0 A 308 0 4 v
2nily mhe ﬁmfk&pdau Q0% for ddlour fB(a?eﬂJﬁ)g}meAh$quaisroluammfn’e]ndﬁ"ﬁi‘m was
t he nuf acturer (lnvitro Fi ve cl anes
oo B BEved SREERRR R K roriafingiier S SandaebriocEaianat 16,000 x g

foCh QMRS TR RbdmaARtt WAS@ES SoMbined MR! Wbl Rkl 81% Bﬁ@&g "buffer
specific prinmers ML3 forward and reverse. Standard

“Ssjangeﬂ”séleﬁlmreﬁteamgsmla@l‘b%rmmlvfealo hakbratenese ripdananBeash, CA).
teste or. ho a a| NSt .exi st databa entri.e

B]\%e frganglo rﬁe%\é,‘ 33 150 tee(fé ré eanl\gg?lo spin co umn washeﬁ with

‘Solutlon 4” and eluted in 60uL of 1X Tris-EDTA according to the manufacturer’s
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[0071] To assay P.ol eovorans 16S rRNA gene copies in
genom c DNA extracts, we perforned real -tine

wQemat3Eat i ve PCR (gPCR) using an i Cycler iQ rRel/Us200E024720
detection system (BioRad, CA) with the i Q Sybr(r)
Green Superm x (BioRad, CA) kit. Reaction m xtures
(final volunme, 25 |) contained 1X iQ Sybr(r) G een
Super ni X, 7 5 pnol of each prinmer, 25 ug BSA, 0,5 |

TR e AR %%&E%%N@ﬁ'eﬁ? I?&%%ﬁs\é?% rough A %?pglgcrggs 200 HR
spooludil @Am@[a;gm 3PisGatawayP VI, 105 4) and storbd a454°€ 6€to PCR

performed. The SpeCIfI c data acqui sition step (385C for

ampiificatipn. WNAYGaBuRRRslsPEHE Ristiedy Duampence gysayaecording to the
abov e .Tm [ nd bel ow t he
marm?acﬁ.u% recomrﬁénd@g %}1e coﬁ{%rll\ﬁ]{ré%%acgﬂsggc%%a bl i con Sybr
Green fluorescence. Copy nunber of P. ol eovorans 16S
r RNA ﬁene nol ecul es. was quantified by conparing cycle

t hr 44981 ds ths 265 rBNda gencc iy émplifigd thPén dNAfexprag ysing

] 5
el Brifieft Zirb0r AREGTEGATMIBOCTEAT (5RO IORD and
140 (3 ICETPACOETS TVARGACTEr GEQNID NGV sach RER esasticnmix
coppst dX Ehdna 098, (13k3Ta Ho0hc, AMH3) 0 SNt R haniF s, DIRUAL
Exa’ﬁﬁi M&%eﬁkém @Hé?ﬁl) Lol HeRinP § Ak n&l i@gAﬁg’nd 'lrbgln'l\)?e%sdhvﬁ-imer.

f specCific Pseudonobnas ol eovorans
P@lrpcbnditlanatxx{eml Cxtd¢ af hotin siHRA) follpwed?ﬁswﬂ' oycacsomﬂ&@tseé ar95°C,

S0 v o8 Sl Tl it PEELERY wehohdloocrgten
thd ERTRAE oSPERGASHIS! RE Sarfpls %el@fea&lh:'d@p%e(ﬁ ¢ @MRLAERAGon), all

generated from yeast and bacterial netabolic genes an
PGR mcmtfhethatwiﬁswenemleﬂlalné cgeeeatatsg tk @ dOIUmedessahim 40uL

.aer Ilcon i or fr tatlon

it S B SRR BRE byRinte. Hiflich ol B higBey Biisom
to 605 lentheflnaI hybri di zati on m x. The
intensities resulting fromthe fifteen correspondi ng
pr o0& bt s TheepanladaPUR girodust) was aniéif:d)w'réldknq&ad] cmcmimtions of

syt FRihS el SRE RGEDAL FRL SoP b RS et ey ol o

Tadlel SY/' Thid ik S#A¥EFpreBRH AkinBINA SUDOI(RCU LG DNAn’Irﬁﬂﬁd'gen CA)
probe set's | n(i ntenS|ty]%IB [00731 For each day of
:C r

anéé}v@sf’dvqor-@éhwffeﬁ gAmesham N Hrest iA{BIMsdihY PRGACH; Wigh ingitbagion at
b ,

TR SIS P Ao 5T U BcAE Sk i

wdquierfOﬂﬂdd Singaat EEZO@B&)A(E&@T"ETFermmaI Labelmg Kit (Enzo Life Sciences
(http://ww, nédc noaa. gov) or the Tex Nat u

In%gm%géia@o rR?étﬂfeo’i‘?a@f?'ﬁWrg%‘f gﬁectlons The labeled Il)NA was then
dehdtile (99 YWY 1sGREY ShPh dﬁmtd?%eél@o) the BT@A WeEKhYay ﬂ%@nc ovemi Cth ¢

m ni mum nmaxi nrum and range of val ues wer @ cal cul at e
16fho). Beahicfoaohysrwdre eashel end staintdepdréltt AlffyractriXipeotedohnges
inIn(intensity) for each taxon considered present in
the study was tested for correlation against the
envi ronnental conditions. The resulting p-values were
adj usted using the step-up Fal se Discovery Rate (FDR)
contl®Q$2] | nngprmem @&c CE&)ing § G@frwwoanmmﬁfmetﬁx Santa
Cl'ﬁrsai {;g’s %{S%‘g pagﬁs%aglgvea nr\%;clrz)ozrcrl as a ?%gl L}aﬁe an Ha gftzg(? us1{1$ stalildard
ARG Bbfinnge ENNdro Aty alysA JHitdyversid 5 \I\Qhaﬁﬂﬁbée'&QB@éata to an
PCT/ US2007/ 024720
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Curtis-based distance matri x was created using the
function “gdist'. The Brady-Curtis neasure of

woele@sisibarity is generally regarded as a goodP@BEHS200E024720
of ecol ogi cal distance when dealing with " species’
abundance as it allows for non-linear responses to
environnental gradients (S 19, S21). [00751 Prior to
rarefaction anal ysis a di stance matrix ( DNAM

B9 e P B MR AR e R . s

pr&luﬁtngﬁﬁt%nﬁﬁésr inXthe Jbwés 12090 v A 1&leh§ﬂé§9%e<ﬁve1ta§@ intensity of the
sequences using the NAST aligner (http g

bagkerppndPsohep wag sihpist fronghe fluorpxorgR nqtszsgy ofalf piobesd Thenoise

Va%r% 313 @%?th@ %Er%tg)?) ﬁ%el 1&%@3@;@ C%lgg %%sejrve%r%etﬁ‘cgafuﬁe% t;n ft32ad the

| ONs an curves
arag bgitoe, rleecntmda@l dw&uu:s efitheipixel HeORities @tthini cacts of ME identified
boot st.r appi ng. 61 DNA yields in the pool ed weekly

bagherqugr %}‘{é%dlr"éiﬁé @a tffersamre reps pf thy numpen sﬁplﬁ@s CSB@P’éﬁP@that
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[0064] To compare the diversity of bacteria detected with microarrays to a
known standard, one sample week was chosen for cloning and sequencing and for

replicate microarray analysis. One large pool of SSU amplicons (96 reactions, 50
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Individual cloned rRNA genes were sequenced from each terminus, assembled using

Phred and Phrap (S9, S10, S11), and were required to pass quality tests of Phred 20 (base

call error probability < 1029 to be included in the comparison.

[0065] Sequences that appeared chimeric were removed using Bellerophon
(S2) with two requirements; (1) the preference score must be less than 1.3 and (2) the
divergence ratio must be less than 1.1. The divergence ratio is a new metric implemented
to. weight the likelihood of a sequence being chimeric according to the similarity of the
parent sequences. The more distantly related the pérent sequences are to each other
relative to their divergence from the chimeric sequence, the greater the likelihood that the
inferred chimera is real. This metric uses the average sequence identity between the two
fragments of the candidate and their corresponding parent sequences as the numerator,
and the sequence identity between the parent sequences as the denominator. All
calculations are made using a 300 base pair window on either side of the most likely
break point. A divergence ratio of 1.1 was empirically determined to be the threshold for

classifying sequences as putatively chimeric.

[0066] Similarity of clones to array taxa was calculated with DNADIST (S12)
using the DNAML-F84 option assuming a transition:transversion ratio of 2.0 and an A,
C, G, T 16S rRNA gene base frequency of 0.2537, 0.2317, 0.3167, 0.1979, respectively.
We calculated these parameters empirically from all records of the ‘Greengenes’ 16S
rRNA multiple sequence alignment over 1,250 nucleotides in length. The Lane mask
(S13) was used to restrict similarity observations to 1,287 conserved columns (lanes) of
aligned characters. Cloned sequences from this study were rejected from further analysis

when <1,000 characters could be compared to a lane-masked reference sequence.
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considered to represent a novel sub-family. A full comparison between clone and array

analysis is presented in Table S2.

[0067] Primers targeting sequences within particular taxa/sub-families were
generated by ARB’s probe design feature (S15). Melting temperatures were constrained
from 45 °C to 65 °C with G+C content between 40 and 70%. The probes were chosen to
contain 3’ bases non-complementary to sequences outside of the taxon/sub-family.
Primers were matched using Primer3 (S16) to create primer pairs (Table S3). Sequences
were generated using the Takara enzyme system as described above with the necessary
adjustments in annealing temperatures. Amplicons were purified (PureLink PCR
Purification Kit, Invitrogen) and sequenced directly or, if there were multiple unresolved
sequences, cloned using a TOPO pCR2.1 cloning kit (Invitrogen, CA) according to the
manufacturer’s instructions. The M13 primer pair was used for clones to generate insert

amplicons for sequencing at UC Berkeley’s sequencing facility.

[0068] To determine whether changes in 16S rRNA gene concentration could
be detected using the array, various quantities of distinct rRNA gene types were
hybridized to the array in rotating combinations. We chose environmental organisms,
organisms involved in bioremediation, and a pathogen of biodefense relevance. 16S
rRNA genes were amplified from each of the organisms in Table S4. Then each of these
nine distinct 16S rRNA gene standards was tested once in each concentration category
spanning 5 orders of magnitude (0 molecules, 6 x 107, 1.44 x 108, 3.46 x 108, 8.30 x 108,
1.99 x 10%, 4.78 x 10%, 2.75 x 10", 6.61 x 10"°, 1.59 x 10'") with concentrations of
individual 16S rRNA gene types rotating between arrays such that each array contained
the same total of 16S rRNA gene molecules. This is similar to a Latin Square design,

although with a 9x11 format matrix.
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was further assessed using Beacon Designer v3.0 (Premier BioSoft, CA). Primers 9389F2
(CGACTACCTGGACTGACACT)  (SEQ ID NO: 3) and  9389R2
(CACCGGCAGTCTCCTTAGAG) (SEQ ID NO: 4) were chosen to amplify a 436 bp

fragment.

U

[0070] To test the specificity of this primer pair, we used a nested PCR
approach. 16S rRNA genes were amplified using universal primers (27F, 1492R) from
pooled aerosol genomic DNA extracts from both Austin and San Antonio, Texas. These
products were purified and used as template in PCR reactions using primer set 9389F2-
9389R2. Amplicons were then ligated to pCR2.1 and transformed into E.coli TOP10 cells
as recommended by the manufacturer (Invitrogen, CA). Five clones were chosen at
random for each of the two cities (10 clones total) and inserts were amplified using vector
specific primers M13 forward and reverse. Standard Sanger sequencing was performed
and sequences were tested for homology against existing database entries (NCBI
GenBank, RDPII and Greengenes). |

[0071] To assay P.oleovorans 16S rRNA gene copies in genomic DNA
extracts, we performed real-time quantitative PCR (qPCR) using an iCycler iQ real-time
detection system (BioRad, CA) with the iQ Sybr® Green Supermix (BioRad, CA) kit.
Reaction mixtures (final volume, 25 pl) contained 1X 1Q Sybr® Green Supermix, 7.5
pmol of each primer, 25 ug BSA, 0.5 ul DNA extract and DNase/RNase free water.
Following enzyme activation (95°C, 3 min), up to 50 cycles of 95°C, 30 s; 61°C, 30 s;
85°C, 10 s and 72°C, 45 s were performed. The specific data acquisition step (85°C for 10
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of specific Pseudomonas oleovorans 16S rRNA gene amplification (data not shown).

[0072] To account for scanning intensity variation from array to array, internal
standards were added to each experiment. The internal standards were a set of thirteen
amplicons generated from yeast and bacterial metabolic genes and five synthetic 16S
rRNA-like genes spiked into each aerosol amplicon pool prior to fragmentation. The
known concentrations of the amplicons ranged from 4 pM to 605 pM in the final
hybridizatioﬁ mix. The intensities resulting from the fifteen corresponding probe sets
were natural log transformed. Adjustment factors for each arfay were calculated by
ﬁttingA the linear model using the least-squares method. An array’s adjustment factor was

subtracted from each probe set’s In(intensity).

[0073] For each day of aerosol sampling, 15 factors including humidity, wind,
temperature, precipitation, pressure, particulate matter, and week of year were recorded

from the U.S. National Climatic Data Center (http://www.ncdc.noaa.gov) or the Texas

Natural Resource Conservation Commission (http://www.tceq.state.tx.us). The weekly

mean, minimum, maximum, and range of values were calculated for each factor from the
collected data. The changes in In(intensity) for each taxon considered present in the study
was tested for correlation against the environmental conditions. The resulting p-values

were adjusted using the step-up False Discovery Rate (FDR) controlling procedure (S18).

[0074] Multivariate regression tree analysis (S19, S20) was carried out using

the package ‘mvpart’ within the ‘R’ statistical programming environment. A Bray-

-22 -



Acd + cd Ccd pcdcocdcdcdUcdcdOcdUcdU

d y.~.0CCdyp.O.0 . .a.0,.. ,.. .0O> .0

wWE22@p1p399D CQCQCCO00O00O 000 z OPQX/0S200TR4720

UcCh U NUa) UNO O UNUa UUUNODO

Q a) UUUNUUUUU UUUUUUUUUUVU
EEEEEE comwoocoocococo

UcUcUcUcUpUcUcGUUN

EEE
cCoO c
u.c Q ca
Culifpased SisSt RETBOOR £330 Rt Peu AT o B The) Biad i
méhs@re ®f Qlls@lmﬂang]ﬁ} génelﬁll)Tregarde&) as a'go@d Ghe@silde Of eco@o@l distance
00 O-- 00 00000 CD N
wign QGﬁlllngDWGb tmeocs:sc acb@n@n@ @s Ot w0 fornnondingar) 1gspayses to
CdccdOcdcd LC-... LLI-
enggiwé“tag%rﬁ%‘ﬁ%géggg QZEPN UNNUNUNC... N4 NU
u UUIl UUUUU.I uuuu UUCdCOMCF,,,I CdCd
cd Cd Cd Cdcdecd O0OO00O00000O0 1
~+ |l0‘t:7y5&d rPriqe tesyargfagtion apglygts & distancometris @@Mwowoaegy) of

cloLrJle He&%n#zs Q/rﬁy cHaldd I'us@g %1 Unl@ tydlcag& Wgregnggné\éc}f)g f’ﬁ/nph-

digtghcd. marelx cgh foﬂo&dng\/lahgidn@t\bf thensequences using the NAST aligner
(http://greengenes.Ibl.gov/NAST) (S22). DOTUR (S23) was used to generate rarefaction

.0
z 0
Uo

OFTICZ
OFTICC

U
U
E
C

OFTIC

curves, Chaol and ACE richness predictions and rank-abundance curves. Nearest

" neighbor joining was used with 1000 iterations for bootstrapping.

[0076] DNA yields in the pooled weekly filter washes ranged from 0.522 ng
to 154 ng. As only an aliquot of the filter washes was extracted we extrapolate the range
of DNA extractable from each daily filter to be between 150 ng and 4300 ng assuming
10% extraction efficiency. Using previous estimates of bacterial to fungal ratios in
aerosols (49% bacterial, 44% fungal clones; S24) this range is equivalent to 1.2 x 10 to
3.5 x 10® bacterial cells per filter assuming a mean DNA content of a bacterial cell of 6 fg

(S25)..
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Geothrix fermentans H-5 Acidobacteria 700665 ©
Sulfolobus solfataricus Crenarchaeota | 35092

® Stain obtained from Hoi-Ying Holman, LBNL. ° Strain obtained from Arthur
Friedlander USAMRID. © Strain obtained from John Coates, UC Berkeley. ¢ Strain
obtained from Lisa Alvarez-Cohen, UC Berkeley. ¢ Strain obtained from Terry Hazen,
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Bacteria;Actinobacteria;Actinobacteria;Actinomycetales;Microbacteriaceae;sf 1 17
Bacteria;Actinobacteria;Actinobacteria;Actinomycetales;Micrococcaceae;sf_1 1 7 17
Bacteria;Actinobacteria; Actinobacteria;Actinomycetales;Micromonosporaceae;sf 17 17
1

Bacteria;Actinobacteria;Actinobacteria;Actinomycetales;Mycobacteriaceae;sf_1 17 17
Bacteria;Actinobacteria;Actinobacteria;Actinomycetales;Nocardiaceae;sf | 17 17
Bacteria;Actinobacteria;Actinobacteria;Actinomycetales;Promicromonosporaceae; 17 17
sf 1

Bacteria;Actinobacteria; Actinobacteria;Actinomycetales;Pseudonocardiaceae;sf 1 16 17
Bacteria;Actinobacteria; Actinobacteria; Actinomycetales;Streptomycetaceae;sf 1 17 17
Bacteria;Actinobacteria; Actinobacteria; Actinomycetales; Thermomonosporaceae;s 16 17
fl

Bacteria;Actinobacteria; Actinobacteria;Actinomycetales;Unclassified;sf 3 17 17
Bacteria;Actinobacteria;Actinobacteria;Rubrobacterales;Rubrobacteraceae;sf 1 16 17
Bacteria;Actinobacteria; Actinobacteria;Unclassified; Unclassified;sf 1 16 17
Bacteria;Actinobacteria;BD2-10 group;Unclassified;Unclassified;sf 2 17 16
Bacteria;Bacteroidetes;Sphingobacteria;Sphingobacteriales;Unclassified;sf 3 16 17
Bacteria;Chloroflexi;Anaerolineae;Chloroflexi-1a;Unclassified;sf | 16 17
Bacteria;Chloroflexi;Anaerolineae;Unclassified;Unclassified;sf 9 16 17
Bacteria;Chloroflexi;Dehalococcoidetes;Unclassified;Unclassified;sf 1 16 17
Bacteria;Cyanobacteria;Cyanobacteria;Chloroplasts;Chloroplasts;sf 5 17 17
Bacteria;Cyanobacteria;Cyanobacteria;Plectonema;Unclassified;sf 1 16 17
Bacteria;Cyanobacteria; Unclassified;Unclassified;Unclassified;sf 5 16 17
Bacteria;Firmicutes;Bacilli;Bacillales;Bacillaceae;sf 1 17 17
Bacteria;Firmicutes;Bacilli;Bacillales;Halobacillaceae;sf 1 17 17
Bacteria;Firmicutes;Bacilli;Bacillales;Paenibacillaceae;sf 1 16 17
Bacteria;Firmicutes;Bacilli;Lactobacillales;Enterococcaceae;sf | 17 17
Bacteria;Firmicutes;Bacilli;Lactobacillales;Streptococcaceae;sf_1 16 17
Bacteria;Firmicutes;Catabacter;Unclassified;Unclassified;sf 1 16 17
Bacteria;Firmicutes;Clostridia;Clostridiales;Clostridiaceae;sf 12 17 17
Bacteria;Firmicutes;Clostridia;Clostridiales;Lachnospiraceae;sf_5 17 17
Bacteria;Firmicutes;Clostridia;Clostridiales;Peptococc/Acidaminococc;sf_11 17 17
Bacteria;Firmicutes;Clostridia;Clostridiales;Peptostreptococcaceae;sf_5 17 17
Bacteria;Firmicutes;Clostridia;Clostridiales;Unclassified;sf 17 16 17
Bacteria;Firmicutes;Unclassified;Unclassified;Unclassified;sf 8 16 17
Bacteria;Nitrospira;Nitrospira;Nitrospirales;Nitrospiraceae;sf 1 17 16
Bacteria;OP3;Unclassified;Unclassified;Unclassified;sf_4 16 17
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l_3acteria;Proteobacteria;A]phaproteobacteria;Azospirillales;Unclassiﬁed;sf_l 16" 17

Bacteria;Proteobacteria; Alphaproteobacteria;Bradyrhizobiales;Beijerinck/Rhodop 17 17
lan/Methylocyst;sf 3
Bacteria;Proteobacteria; Alphaproteobacteria;Bradyrhizobiales;Bradyrhizobiaceae; 17 17

sf 1

Bacteria;Proteobacteria; Alphaproteobacteria;Bradyrhizobiales;Hyphomicrobiacea 17 17
e;sf_1

Bacteria;Proteobacteria; Alphaproteobacteria;Bradyrhizobiales;Methylobacteriace 16 17
ae;sf 1

Bacteria;Proteobacteria;Alphaproteobacteria;Ellin3 14/wr0007;Unclassified;sf 1 16 17
Bacteria;Proteobacteria; Alphaproteobacteria;Rhizobiales; Bradyrhizobiaceae;sf 1 16 17
Bacteria;Proteobacteria;Alphaproteobacteria;Rhizobiales;Phyllobacteriaceae;sf 1 17 17
Bacteria;Proteobacteria;Alphaproteobacteria;Rhizobiales;Unclassified;sf | 16 17
Bacteria;Proteobacteria;Alphaproteobacteria;Rhodobacterales;Rhodobacteraceae;s 17 17
fl

Bacteria;Proteobacteria; Alphaproteobacteria;Rickettsiales;Unclassified;sf_1 17 17
Bacteria;Proteobacteria; Alphaproteobacteria;Sphingomonadales;Sphingomonadac 17 17
eae;sf |

Bacteria;Proteobacteria;Alphaproteobacteria;Sphingomonadales;Sphingomonadac 17 17
eae;sf 15

Bacteria;Proteobacteria; Alphaproteobacteria;Unclassified;Unclassified;sf 6 17 17
Bacteria;Proteobacteria; Betaproteobacteria;Burkholderiales; Alcaligenaceae;sf 1 16 17
Bacteria;Proteobacteria;Betaproteobacteria;Burkholderiales; Burkholderiaceae;sf 16 17
1 .
Bacteria;Proteobacteria;Betaproteobacteria;Burkholderiales;Comamonadaceae;sf /6 17
1

Bacteria;Proteobacteria; Betaproteobacteria;Burkholderiales;Oxalobacteraceae;sf 17 17
1

Bacteria;Proteobacteria;Betaproteobacteria;Burkholderiales;Ralstoniaceae;sf 1 16 17

Bacteria;Proteobacteria;Betaproteobacteria;Methylophilales;Methylophilaceae;sf_ 76 17
1

Bacteria;Proteobacteria; Betaproteobacteria;Rhodocyclales;Rhodocyclaceae;sf 1 16 17

Bacteria;Proteobacteria; Betaproteobacteria;Unclassified;Unclassified;sf_3 17 17

Bacteria;Proteobacteria;Deltaproteobacteria;Syntrophobacterales;Syntrophobacter /6 17

aceae;sf 1

Bacteria; Proteobacteria; Epsilonproteobacteria;Campylobacterales;Campylobacter 17 17

aceae;sf 3

Bacteria;Proteobacteria; Epsilonproteobacteria;Campylobacterales;Helicobacterac 17 17

cae;sf 3

Bacteria;Proteobacteria; Epsilonproteobacteria;Campylobacterales;Unclassified;sf 17 17
1

Bacteria;Proteobacteria;Gammaproteobacteria;Alteromonadales;Alteromonadacea 16 17

e;sf 1 .

Bacteria;Proteobacteria;Gammaproteobacteria;Chromatiales;Chromatiaceae;sf 1 16 17

Bacteria;Proteobacteria;Gammaproteobacteria;Enterobacteriales; Enterobacteriace 16 17

ae;sf 1 :

Bacteria;Proteobacteria;Gammaproteobacteria;Enterobacteriales; Enterobacteriace 17 17

ae;sf_6

Bacteria;Proteobacteria;Gammaproteobacteria;Legionellales;Unclassified;sf 1 17 17

Bacteria;Proteobacteria;Gammaproteobacteria;Legionellales;Unclassified;sf 3 16 17

-58-



cocacaCOEYE? ECOUQUCa a~CO ~Cr~-Cr~C7/~ U U u
Uuu .D.G.DOON a0O) ©)O02in a)cCi G
W@R00813@%9 at i a. i WD 2008/ 130394 PCT/ US2007PORUSD07/024720
[00831 Table S7. Bacterial sub-famlies detected (92%
or greater of probes in probe set positive) nost
frequently over 17 week study. Italic text indicates
sub-famlies not found in all 17 weeks. AU= Austin,
SA= San Antoni o. Mist frequently detected 16S r RNA
ene sequences AU SA Bacteri a; Aci dobacterj a;
AC| %‘ég%?‘i*‘%{en c‘?la‘a@??éﬁ%"f’%af‘ie“aaﬁ“’é‘§°“}28%d6|696\é°é‘t"&'lﬂfeé"cseae“’ 17
cteri bacteri a

%ena Z?ogéobgctfjn gjltar%rrngi ac{;ep\?a tena ieui(gno a?al'eas‘ seudomonadac 166

st erla;

Ac '3‘59 ,@%@wa@a%am@c&e%sa%aun@mﬁa dnugsq,ﬁm@ hassi fjed; 17
st Backefia iz%teotﬁa&taeraanaap%obaa@mmmoaadé@;xanﬁmexdecr a7 17
Actdeppycet al es; Cel | ul ononadaceae; sf_ 1 17 17

BacBaeerri'a;aMAaM7namaaabieedi;ta¢mssiﬁ¢di;smbact eria; 16 17
Ac tBBanoiayeddsafiedSnTosiffeddbdot tdiUadeatzdst 1481 16 17 16 17
Ba Geedria:dngstifieddheestikadiUaclagfiad iodeas fiadisi_0 1717

Ac@P%We@tcmiersbiWd@nlica)éieﬁ\éer@?omicr@iﬂewe"um@'ri a7 17
A
Ki ma&samrsuaaﬁﬂﬁe,ssftectea m]aTi sMplesB&euweeapmul nobact e43| a; M

16 17 Bact erl a, Actl nobact eri a Act i nobacteri a;

Acti nonycet al es; M crococcaceae;sf 1 17 17 Bacteri a;

Acti nobacteri a; Acti nobact eri a; Acti nonmycet al es;

M crononospor aceae; sf _ 17 17 1 Bacteri a;

Act i[0N8dhdale iS8; Retteridbsbifemilizs Aontamingypathegens of public health and
bidrewbactignifieaaeaend theirrelaitvel that Baed deteaagdimt denablaiver tha;l7 week
mditotingpaidider i a; Acti nomycet al es; Nocar di aceae; sf_1 17 17

Bacteri a; Acti nobacteri a; Acti nobacteri a;

ACTI nonycetales;Prom Cr OITDHOSDOF aceae, I/ 17 st 1

Pathagepsand selatiléssi nobact eri a: Act i nobact eAusin San Antonio
B A};tl ntg cet al es; Pseudonocar dl#aceamee&f 1 16017 Weeks % of
agilus antbratls A cti nobact eri a: AU ' nobaletteni a: weeks detected  weeks
BaM}tﬂmbauy@ewatle@a@tv@mtbnydéi%ceae §F 1 1p0.a7 17 100.0
B. Baweverapa; Act i nobact eri a; Acti nobacteri a;
Bapises imersteiferet al es; Ther nonondsor aceat s 16 4477 f | 12 70.6
Baglhe h@stkpsyii Act | nobact eri a; AdP¥4hobact 8ria; 529 14 82.4
Bagifbs | ddWéet &l eﬁ’a{ﬂﬁ‘éﬁsas& fisggh sf_3 &7 17 Bacteria;s 47.1

gsyéng e i a: §t| nobact eri a; Rubr obact er al es;
1apIMOE B SIPEPREE ™ ¥t Y6 BBso Bact eri a: Act #vbbact erisa: 882
[ e U fied;Unclassified;sfl 16 17
B"g‘gﬁ;g’gﬁgﬁ Afb\c{elteﬁsobgg'ltl'g?’?g BG2621 0 gr Qup; UnclOdssi fi ed! 5.9
UncI assified;sf 2 17 16 Bacteri a; Bacteroi detes;
RicRRia PR - erckeas,,Sphl ngobacteri al es; Uncl assi fi ed; sf_3
/6 17 Bacteria; Chl orof | exi ;Anaerol i neae; Chl orofl exi - |

Ridéthn alsads K. eseklipshinli, A Gpai7 7%96ct eri a;,,Chl or o“ 8eX| 294
R. prveericlobd negtge; Uncl assi fi ed; Uncl assi le ed; sf 9 16 17 )
RidRegieip proivegektth| or of | exi ; Dehal’otoccoi dét es; Un<9I0a33| fief; 0.0
R:}?(‘Jﬁ’é’? a@lgf“‘ful Bdargfiga, tho]}q 6809 4 23.5 10 58.8
otners

Burkholderia mallei - pseudomallei

Burkholderia pseudomallei, B. thailandensis 7870 10 58.8 14 824
Burkholderia mallei 7747 10 58.8 8 47.1
Burkholderia pseudomallei, Burkholderia 8097 13 76.5 15 88.2

cepacia, B.tropica, B. gladioli, B. stabilis, B.
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Bact eri a; Cyanobact eri a; Cyanobact eri a; Chl or opl ast s;
Chl oropl asts;sf 5 17 17 Bacteri a; Cyanobacteri a;
W@yEBobEes eri a; Pl ect onema; Uncl assi fi ed; sf_ 1PABUIZ07/024720
Bact eri a; Cyanobact eri a; Uncl assi fi ed; Uncl assi fi ed;
Uncl assified;sf 5 16 17 Bacteria; Firmcutes;Bacilli;
Bacill al es; Baci |l | aceae;sf 1 17 17 Bacteri a;
Firm cutes; Bacilli;Bacillal es; Hal obaci |l | aceae; sf1 17
plakbrii \B@CkEria; Firmcutes; Bacilli; Bacillales;
Paeni baci | | aceae; sf 1 16 17 Bacteria;Firm cutes;
cldaGin bduatdfe L RPRRC)d al es; Enterococcaceae; sf 1 17 17
Bacteria; Firmcutes; Bacilii;Lactobacillales;
ClohiliBRt BgpaeRceae s5h;1 6 17 Bacteria; Firm cutes;
sa,g}a,t,@baaﬁegf; Uncl assi fi ed; Uféf%assi fi éd; sf 11%% 17 10 58.8

CloRaglR bdndinudiyped cut es; C ostssg7di  a; Chostri disl es; 4 23.5
Cldgbigish pdrfriigensaceae; sf 12 17 43% Bacteri a; Fi s)i cut es; | 5.9
CloGriegh bandings; Ghedst 1 i di al es; Bashnospi Baceae; sf6 5 17 17 41.2
Cldgaiditve batgint types Butdgs ; Cl ost MB@i a; Cl o9t ri di abes; 0 0.0

Pept ococc/ Aci dam nococc; sf _ 11 17 17 Bacteri a;
Frgicigelfy eiferessis Cl ostri di a; Cl ostri di al es;
Tipégpewder ept ococcaceae; sf_35%7 17 Bacteri &°Firnmicules; 118
Franpizgde pagm, O ostri di al es; OM assi f Ped; sf 29 16 17 O 0.0
o Fi e ; I Lfied: | Lfied:
Uncl assified;sf8 16 17 Bacteria; N trospira;
Nitrospira;Nitrospirales; Nitrospiraceae;sf_1 17 16
Bact eri a; OP3; Uncl assi fi ed; Uncl assi fi ed; Uncl assi fi ed; sf
4 16 17 -57 WD 2008/ 130394 PCT/ US2007/ 024720
Bact eri a; Prot eobact eri a; Al phapr ot eobacteri a;
Acet obact er al es; Acet obact eraceae; sf 17 16 1
Bacteri a; Proteobacteri a; A |l phaproteobacteria; Azosp
ri | lales;Unclassi fied;sf 1 16 17 Bacteri a;
Pr ot eobact eri a; Al phapr ot eobact eri a; Bradyr hi zobi al es;
Bei j eri nck/ Rhodop 17 17 | an/ Met hyl ocyst;sf 3
Bact eri a; Prot eobact eri a; Al phapr ot eobacteri a;
Br adyr hi zobi al es; Bradyr hi zobi aceae; 17 17 sfl
Bacteri a; Prot eobacteri a; Al phaprot eobacteri a;
Br adyr hi zobi al es; Hyphom crobi acea 17 17 e;sf 1
Bact eri a; Prot eobact eri a; Al phapr ot eobacteri a;
Br adyr hi zobi al es; Met hyl obacteriace 16 17 ae; sfl
Bacteri a; Proteobacteria; Al phaproteobacteria;El lin 3
| 4/ wr0007;Uncl assi fied;sf 1 16 17 Bacteria;
Prot eobacteria; Al phaproteobacteria; Rhizobi al es;
Bradyr hi zobi aceae;sf_ 1 16 17 Bacteri a;
Pr ot eobacteria; Al phaproteobacteria; Rh izobi al es;
Phyl | obacteri aceae;sf 1 17 17 Bacteri a;
Pr ot eobacteria; Al phaproteobacteria; Rhi zobi al es;
Uncl assified;sf 1 16 17 Bacteri a; Proteobacteri a;
Al phapr ot eobact eri a; Rhodobact er al es; Rhodobact er aceae; s
17 17 f 1 Bacteria; Proteobacteria; A
| phapr ot eobacteri a; Ri ckettsi al es; Uncl assified;sf_ |
17 17 Bacteria; Proteobacteria; Al phaprot eobacteri a;
Sphi ngononadal es; Sphi ngononadac 17 17
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eae; sf 1 Bacteria; Proteobacteria; Al phaprot eobacteri a;

Sphi ngononadal es; Sphi ngononadac 17 17 eae; sf15
wW@B2Ba813% Pr ot eobacteri a; Al phapr ot eobact eri a; PCT/US2007/024720

Uncl assified; Unclassi fled;sf 6 17 17 Bacteri a;

Pr ot eobact eri a; Bet apr ot eobact eri a; Bur khol deri al es;

Al cal i genaceae;sf 1 16 17 Bacteria; Proteobacteri a;

Bet apr ot eobact eri a;‘Bur khol deri al es; Bur khol deri aceae; sf

Bur i@éﬁﬁi‘%lg%ﬁ%&%&ﬁ%@fﬁa‘g@%Z%a??foﬁ‘ %%tgﬂ% %Z\mhgéal phyla

Aﬁﬁ;egpr ot eobacter| a; Bur khol der| al es; Ral stonl aceae

Ciedarchaedt® 17 Bacteri a; Prot eobacteri a; 79
EBRtafswt eobact eri a; Met hyl ophi | al es; Met hyl ophi | aceae; 224
Kafrchadoth 17 Bacteri a;Proteobacteria;B 3

YBPREQr ot eobact eri a; Rhodocyc | al es; Rhodocycl aceae; sf 1
Adchikl tixA subBadt er i a; Pr ot eobact eri a; Bet apr ot eobacteria; 307
Uncl assi fied;Unclassified;sf 3 17 17 Bacteri a;
gLl oL eobact eri a; Del t apr ot eobacteri a;

ﬁJ ophobact er al es; Syntrophobacter 16 17 aceae;sf |
Agﬁ,ggcgm a; Prot eobact eri a; Epsi | onpr ot eobacteri a; 08
rGasmydebact er al es; Canpyl obacter 17 17 aceae;sf 3 810
aBacteria; Proteobacteri a; E psi |onproteobacteri a; 1
Akarrpy| obact er al es; Hel i cobacterac 17 17 eae;sf 3 19
BRBariderd a; Prot eobacteri a; Epsi | onproteobacteri a; 880
Bk@anpyl obact eral es; Uncl assi fi ed;sf 17 17 _1 3
cBabter i a; Pr ot eobact eri a; Gamapr ot eobacteri a; 2
Cidniydinononadal es; Al t erononadacea 16 17 e;sf | 27
CiBagttier i a; Pr ot eobact eri a; Gammapr ot eobacteri a; 21
Cighrofsmmt i al es; Chromati aceae;sf 1 16 17 Bacteri a; 17
Cipyspgetbract er i a; Ganmapr ot eobact eri a; Ent er obact eri al es; 1
Ceprthsimgbasistier i ace 16 17 ae;sf | Bacteri a; 3
Cppdeessbact er i a; Gammapr ot eobact eri a; Ent er obact eri al es; 202
Dﬁ‘fﬂ‘%‘F‘&‘Eﬁact eriace 17 17 ae;sf 6 B acteri a; 5

D?—*’?"ﬁ‘qcétlﬁ A¢T¥%ri a; G anmaprot eobacteri a; Legi one] | al '8
DISWoslqy ¢| assi fi ed; sf 1 17 17 Bacteria;

g ot eobact eri a; Gammapr ot eobact eri a; Legi onel | al es; 3
el assified; sf 3 16 17 -58 WO 2008/ 130394 4
F” WQ%SZOO?/ 024720 Bacteri a; Prot eobacteri a; 012
r ot eobact eri a; Pseudononadal es; Mor axel | aceae; s 1
gﬂ%c%a@@gt eri a; Prot eobact eri a; Gammapr ot eobact eri a; 15
ponadal es; Pseudononadac 16 17 eae; sf_| 1
Leaasgi;a@,raé a; Pr ot eobact eri a; G amrapr ot eobacteri a; 8
mdRe ke fied; Uncl assi fied;sf_3 17 17 Bacteri a; 5
NRodaReldBiGh eri a; Gammapr ot eobact eri a; Xant hononadal es; 7
N&ant hononadac 17 17 eae;sf3 4
Nitrospira 29
NKB19 2
ODI 4
oD2 6
OP1 5
OP10 12
OPI1 20
OP3 5
~ OPS 3
OP8 8
OPY/JS1 12
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Bacteria; TM7; TM/- 3; Uncl assi fi ed; Uncl assified;sf_1 16

17 Bacteria; Uncl assified; Uncl assifi ed; Uncl assi fi ed;
woreBasspf i ed; sf 148 16 17 Bacteri a; Uncl assi f i BA/US2007/024720

Uncl assi fi ed; Uncl assi fi ed; Uncl assi fied; sf_160 17 17

Bact eri a; Verrucom crobi a; Verrucom cr obi ae;

Verrucom crobi al es; Verrucom crobi 17 17 aceae;sf 7
Nunber of sub-families detected in all sanples over 17
oweek period 43 80 [0084] Table S8. Bacterial 2
osyb-fam |ies containing pathogens of public health and

PitlcRb§Or i sm signi ficance and their relatives that 182
PMRSEtdigt ected i n aerosols over the 17 week nonitoring47o
sp@ii od. Pat hogens and relatives Austin San Antonio 2
sfdekdidsus ant hraces taxon # Weeks % of Weeks % of 150
sgiet ect ed weeks detected weeks Bacillus cohnii, B. 4
syayielr osaccharol yti cus, 3439 17 100.0 17 100.0 B. 19
Theitzg@y 0r ans Baci | | us nmegateri um 3550 11 64.7 12 70.6 6
TiBagidéshitedackros | koshii 3904 9 52.9 14 82.4 Bacillus 4
Theimotng®l i s, B. nmacroides, B. 3337 5 29.4 8 47.1 psych 15
TMé6sacchar ol yti cus Staphyl ococcus saprophyticus, S. S
T™Myl osus, S. 3659 7 41.2 15 88.2 cohnii Bacillus 45
Uepiessficdici s, cereus, thuringiensis, 3262 0 0.0 1 5.9 329
VERGOHIEs + ot hers Rickettsia prowazekii - rickettsii 78
W’ ckettsia australis, R eschlimannii, R typhi, 7556 2
W5311.8 5 29.4 R tarasevichiae + others Rickettsia :
&@Fomazekii 7114 0 0.0 0 0.0 Rickettsia rickettsii, R ,
jgponica, R honei + 6809 4 23.5 10 58.8 others
Burkhol deria mallei - pseudoni allei Burkhol deria
B%&e"ﬁgé"ﬁﬁf te "B hail andensis 7870 10 58.8 14 82.4 %

rBWkhol deria mallei 7747 10 58.8 8 47.1 Burkhol deri a gy44
pseudomnal lei ~ Burkholderia 8097 13 76 5 15 88 2

cepacia, B.tropica, B. gladioli, B. stabilis, B. -59

WO 2008/ 130394 PCT/ US2007/ 024720 plantarii + others

A ostridun: botulinum- perfringens C ostridium
butyricum C. baratii, C 4598 3 17.6 10 58.8
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sardi niense + others C ostridium botulinumtype C 4587
2 11.8 4 23.5 dostridiumperfringens 4576 1 5.9 1
WG2@8/184306t ri di um bot ul i num type G 4575 3 17. 6PQT/W§20R87/024720
G ostridiumbotulinumtypes B and E 4353 0 0.0 0 0.0
Francisella tularensis Tilapia parasite 9554 1 5.9 2
11.8 Francisella tularensis 9180 0 0.0 0 0.0 -60 WO
. 2008/130394 PCT/USZOO7/024720 [ 0085] Table S9
st ﬁgwgc{anar rl{rfl r;g; T E%g:ﬁ% etllgen ur n aerosol clone library
Obr%ﬁﬁ SO Aifinis RN T P@Y@ﬁmﬁ% MisERoScierged by clustering at
%%ﬁ%ﬁ@é&@éwﬂfﬁrwﬁ$ AieWMBot a 3 YNPFFA 1  Archaeal
taxa subtotal 307 Bacteria 1959 group 1
Aci dobacteria 98 Actinobacteria 810 AD3 1 Aquificae

19100 et Ay daot ac Q0N R 2 Cal - dithri e 2
pacter-ot+teteS—oou DN\CTI—— O Carurcimr A Z£

Ghl anydi ae 27 Chlorobi 21 Chloroflexi 117
ry$| ogenetes 1 Coprothernobacteria 3 Cyanobacteria
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PCT/ USZOO?/ 024720 EQUI VALENTS [0057] The foregoing

witten specification 'E&iﬁﬂéigﬁéﬁd to be sufficient

to enable one skilled to practice the

present enbodi nents. The foregoing description and

| es detail|l certain preferred enbodi nents and

desd 0Geks the fb@gmnm@te@ epecdieplion is gonpjderqdre be sufficient to enable
onﬁastéﬁ’lgé "ﬁgh %ﬁ {oapiagt ICe, ‘HQ % eg?ng geg}bﬁglmﬁg%mei’(l% forérg%ﬂxt %(s)cr%ptlon and
Exahples ldes B RErtA R e thibodiienRainp dagtibesttle bést wRdy covfplated by

and the gresent enbodi nents shoul d be construed in

thyioyeersn &evilliherRppiseiats g omEes @Pb@%@a%@oywtaﬂed the foregoing may
ol B ROEAC Do d BOE a1 BREDer SR N anlite presen
enfbodinieacs skuhld|ementsguedut dcosrtiner wnhoutrpamem@dacﬂylms and any

addi ti gnal el enents. -67 WO 2008/ 130394

capFaletssref024720 WHAT 1S CLAIMED IS 1. An array

system conprising: a microarray configured to

simul taneously detect a plurality of organisns in a

[0058] The term “comprising” is intended herein to be open-ended, including not

only the recited elements, but further encompassing any additional elements.
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sanpl e, wherein the mcroarray conprises fragnments of
16s RNA uni que to each organism and variants of said
WO p@gie03p6 conprising at | east 1 nucl eoti de m BEEUSI907/024720
wherein the I evel of confidence of species-specific
detection derived fromfragnent matches is about 90%
or higher. 2. The array systemof Caim1l1, wherein
the plurality of organi sns conprise bacteria or
_arc T, y systemof Claim1, wherein the
fragﬁgg?gggﬁ$qgg&%§; are clustered and aligned into
groups of simlar sequence such that detection of an
organi sm based on at |east 11 fragnment nmatches is
posdi bl eAnAmaypystest ¢omprsingt em of C aim 1, wherein the
| evel of ] eGl es- £ ] Al . .
dor i ved FPoepsgeRrRhed REghERieOREF o ol drpanisms in
satbple,TWherainr thy nsyedredn @imptised fraghyenthell BisrRNAankiqeadb eadh organism
gonfidence,o& speci es- specific detection derived from
and VarANsOL Sid EarmaenissCompBiSNE L dgaR | m@w@fi? mgsmately Wiepedy the level
o B P Bk Y eSS TGB! [t i GRTR Yout 00% or
higher.r espondi ng vari ant fragment conprising at least 1

ahofoin A0S Pl G ba RHnNE iy o ifisrs comprie

ba@ESEPGH a3¢RabAS at | east | correspondi ng variant fragnent
conprising at least | nucleotide msmatch. 8. The
array sy@g@m@f systemi ahClaimph evherain thie drapmargefid €s RINA are clustered
o R 3 MBSl e sk R TR G A PRI b o
leaS@NPrmend Matclidrds possidye. syst em of Caim 9, wherein the
envi ronnental sanple conprises at |east one of soil, .
wat &r or The goapkesten of Claimhé, whergin Sy sleegh o cogfidénee 1f species-

L . e o VO
R S R U S D LU A

d abm 11Thevbaagisystdnhef dlaifi ¢awhs@ipihe lewdwfi @afidéice of species-

Iﬁﬁé{ one of tissue, skin, bodily fl%id or bl ood. 13.
spesififetetfison fertred diopm hgpment maighes 13aRoub PRyasr Bigher.

CONRri Si fg. ' ; I | Sl bt

P o PBELAAR,CBOTE, o MR MPH LRI 6 i
uniqde fit ¢ach iormnsmgane shisast ih cotrespsading eariahfHraghivnt nehpiiddngodt least 1

im 13 erein the plurality of organisns conprise
"“§%§F§}W§hm%$ archaea. 15. The method of O aim 13

wherei N Theah®B) Sklehyofaflafnt ROWRGEH RbryliBgnRMNof 1YL unique to
to each organism have at |east 1 correspondi ng vari ant

caqhr ganasm haoatdedss | agprespondingstariant fragmeabednoprisirigsatdgashl nucleotide

mismatch.

8. The array system of Claim 1, wherein the fragments are about 25 nucleotides
long.

9. The array system of Claim 1, wherein the sample is an environmental sample.

10.  The array system of Claim 9, wherein the environmental sample comprises at

least one of soil, water or atmosphere.

11.  The array system of Claim 1, wherein the sample is a clinical sample.
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16. The nmethod of Caim 13, wherein every fragnment of

16s RNA unique to each organismhas at |least 1
w@ersaspendi ng vari ant fragnent conprising at PEERES2007/024720

nucl eotide msmatch. 17. The nethod of C aim 13,

wherein the fragnments are about 25 nucl eotides | ong.

18. The nmethod of C aim 13, wherein the at |east one

organismto be detected is the nost netabolically

acti.ye organi sm or or [ in th le. 19. A .

mot Hoa oftie ABeY RalerhbEGRIE ATy bl T fBieD sardots gomprises a leas
onk @EAdsué, kingbIAS fliNPorsgeyeences corresponding to a

plurality of organisns of interest; selecting

f r agdent & wethadef qrigstingptdenst ons WaAMSNHEYBRTISEIE creat i ng

variant RNA fra ni.s r.r onding 1.0 e fr
N e
| eagtlaidh Nuad eoti de m smatch; and fabricating said

array system .20. The method of Caim 19, wherein the

pl ural i t yAeBHilyE EpANITRS I8 GIPMRE- bacteria or archaea.
R L T
orlarhsda. one correspondi ng variant fragment conprising at
PCTABS2087F RS0 B TH Histsbanomaanar af T9EmaHe AL s RNA
Y 4R S VA N 0 BT A ot
nugleotideasismhatchucl eotide msmatch. 23. The method of
Su?:lg]otl Iga" Eé\'i?r}eegﬁla.nof tdl]a?@f f3?gllir1§rrc]:¥nsev%lr'yefraag?r(1)elfll% on ?6S'RNA unique to each
organism has at least 1 corresponding variant fragment comprising at least 1 nucleotide
mismatch.
17.  The method of Claim 13, wherein the fragments are about 25 nucleotides long.
18. The method of Claim 13, wherein the at least one organism to be detected is
the most metabolically active organism or organisms in the sample.
19. A method of fabricating an array system comprising:
identifying 16s RNA sequences corresponding to a plurality of organisms of
interest; |
selecting fragments of 16s RNA unique to each organism;
creating variant RNA fragments corresponding to the fragments of 16s RNA
unique to each organism which comprise at least 1 nucleotide mismatch; and
fabricating said array system.
20. The method of Claim 19, wherein the plurality of organisms comprise bacteria
or archaea. '
21. The method of Claim 19, wherein the majority of fragments of 16s RNA

unique to each organism have at least one corresponding variant fragment comprising at least

1 nucleotide mismatch.
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22.  The method of Claim 19, wherein every fragment of 16s RNA unique to each
organism has at least 1 corresponding variant fragment comprising at least 1 nucleotide
mismatch.

23.  The method of Claim 19, wherein the fragments are about 25 nucleotides long.
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