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under Grant No. DE- ACO3- 76SF00098 from t he Depart nent

of Honel and Security and Contract No. DEACO- 05CH1

et AP EIEIERTION EOR UN TR, sent

enbodi ments relate to an array systemfor detecting
and identifying bionol ecul es and organi snms. Mre
specifically, thelEdASFERSTPATENE relate to an
array system conprising a mcroarray configured to
sinmul taneously detect a plurality of organisnms in a
sanpl e at a high confidence |evel. Description of the
Rel ated Art [0003] In the fields of nolecul ar biol ogy
and bi ochem stry, biopolyners such as nucleic acids
and proteins fromorganisns are identified and/or
fractionated in order to search for useful genes,

di agnose di seases or identify organisns A
hybri di zati on reaction is frequen used as

ot ot r B Rk fBRHDGEdn q\% CHEESEPGe ecul o
in a sanple is hybrigp Dguclelc acid or a
protein having a knomn sequence or this purpose,

m croarrays, or DNA chips, are used on which probes
such as DNAs, RNAs or proteins with known sequences
are immobilized at predeterm ned positions. [0004] A
DNA m croarray (also commonly known as gene or genone
chip, DNA chip, or gene array) is a collection of

m croscopi ¢ DNA spots attached to a solidsurface, such
as glass, plastic or silicon chip form ng an array.
The affi xed DNA segnents are known as probes (although

some sources wWill use dif
t housands of which can bei&g?NWSﬁwpoUSSATT
microarray. Measuring gene expdd MI“@IECZOREK
mcroarrays is relevant to nmany areas of biol ogy and
nmedi ci ne, such as studying treatnents, disease, and
devel opnental stages. For exanple, mcroarrays can be
used to identify di sease genes by conparing gene
expression in diseased and normal cells. [0005]
Mol ecul ar approaches designed to descri be organi sm
diversity routinely rely upon classifying
het er ogeneous nucleic acids anplified by universal 16S
RNA gene PCR (pol ynerase chain reaction). The
resulting m xed anplicons can be quickly, but
coarsely, typed into anonynous groups using T-/RFLP
(Term nal Restriction Fragnment Length Pol ynorphisn,
R&REPC(Klingdre- st rand conf ormati on pol ynor phi sm) or
JatkdonCFalkeerp®r at ur e/ denat uri ng gradi ent gel
9@l i Spdedy Rtex000These groups may be classified
DhisOwekhssBgyenci ng, but this requires additional |abor
to physically isolate each 16S RNA type, does not
scale well for large conparative studies such as
environmental nonitoring, and is only suitable for |ow
conpl exity environnents. Also, the nunber of clones
that would be required to adequately catal ogue the
majority of taxa in a sanple is too large to be
efficiently or econom cally handl ed. As such, an
i nproved array and nmethod is needed to efficiently
analyze a plurality of organisns wthout the
di sadvant ages of the above technol ogi es. SUWARY OF
THE |1 NVENTI ON [ 0006] Some enbodi nents relate to an
array systen1|nclud|ng a n1croarray conflgured to
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within a 16S rRNA gene for about 9000 taxa.
Preferably, each confirmatory probe has from about 1

W 20084088525 10 correspondi ng m smatch probes. MOPEI/US2007/025254

preferably, each confirmatory probe has from about 1
to about 5 corresponding m smatch probes. The

af orenenti oned about 9000 taxa represent a nmajority of
the taxa that are currently known through 16S r RNA

cl one sequence libraries. In sonme enbodi nents,

mul tiple targets can be assayed through a high-density
ol i gonucl eoti de array. The sum of all target
hybri di zations is used to identify specific

pr okar y otg R § %3 ESS'SWIRTHILESS PCIRUSKP ANSTON f i ci ent
and |l ess tine consumng way of identifying unknown
organisns that in addition to providing results that
coul d not previously be achieved, can al so provide

Ff@ﬁ““ﬁ?g?@@“ﬁ%@%E?“?N'Other met hods woul d require days

to ac n sone enbodi nents, the array

syst t he S I [ .

e 07821 B FRRAEBE RHReE 38 Bab Gl of HH gpecd
babdath cofifinwiicstiongrokes saial bk desludingdPCbExpass) commonly
taxononi% roup. I n sone enbodi nents, the probes can
refaredigi@sibCde. anti bodi es, tissue sanples or

ol i gonucl eotide fragnents. In certain exanples,
DEFISPRIONSOt i de fragnents are used as probes. In sone
enbodi nents, from about 1 to about 500 short

ol i gepyeh§ot | dpALRREF carl sRAIBLAES ¥ & 18R ARPYIugd ih® a data
about 200 shortol I gonucl eoti de probes, nore preferably
bis: dinaaipdest inblutle, tatb @t ndt3onitdddpt SOPT gatnetler videdecards, sound
%roﬁﬁﬁ% even nore preferably fromabout 8 to about 100
cdrtls, F?é%ﬁﬁ%leotide probes can be designed for each

t axonom ¢ grouping, allowing for the failure of one or
nore probes. In one exanple, at |east about 11 short

ol i gppBekgot i deyPrEkRRsidh finits 8Fall RiferedChyt @XAROMRhCextends
group. The oligonucleotide Erqbes can each be from )
ordxpandsa bps poutslsorftitsiogmap phypical epdmnment o Arpexnansien unit
. bp t out _5Q b nore preferahly fromabout 15 bp to
15é§tgﬁ§’ec§§r B?Jr,magvu gbﬁ%lp %n%}?eé?qec?%c@? y from about 20 bp to
about 30 bp. In sone enbodi nents, the probes may be
5-ners, 6-ners, 7-ners, 8-ners, 9-ners, 10-ners, 11-
mers[oddaners, “EltedEibR, caldy- sRllSrefel Yo csrd dOsaRt Sable that
17-mers, 18-nmers, 19-nmers, 20- ners, 21-ners, 22-ners,
dgey_nps rexpamhya s outside RE (it enygonraeny, butzalipsys forage s 4o ‘be

- S - - . - - S -
gt Ay Srogeibed W dop WA in ¢ etfifcimegy” TElSnot JireBES for
nékinaless, CaRdyae (sww.getomtlyst.cbin)nmankes séverak estendi6n werds, that
47- rs, 48-ners, 49-ners, 50-ners, 51-mers, 52-ners,
ﬁ@SDﬁgﬁ§Fagﬂpﬁérs, 55-mers, 56- nmers, 57-mers, 58-nmers,
59-ners, 60-mers, 61-ners, 62-mers, 63-ners, 64-mers,
65- ners, 66-mers, 67-ners, 68-mers, 69-ners, 70-nmers,
71_ 2_ nme . - 3 . r - B .
77 e 2os s [E Bidalls dRAG (o) S efer {97 TRIPWHLH 101 Recs
d83 sigmels Srond 4nerbps to &othartgls. Fxamples of @bridgeshigdchdeshut

89-ners, 90- - = I -~ s, 94-ners,
arg gohgted g 4121 Q nie. PR 1 1,621 BT 28i0gBORBFD™ 100 e <
or conbi nations thereof. [Oossaﬁgbn-specific Cross
hybri di zati on can be an issue n an abundant 16S
r RNA gene shares sufficient sequence simlarity to
non-targeted probes, such that a weak but detectable
signal is obtained. The use of sets of perfect nmatch
and m smatch probes (PMMV) effectively mninmzes the
i nfluence of cross-hybridization. In certain
enbodi nents, each perfect match probe (PM has one
correspondi ng m smatch probe (MM to forma pair that
are useful for analyzing a particular 16S r RNA
sequence. In other enbodi nents, each PM has nore than
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[0041] Bionol ecul es, such proteins, DNA, RNA DNA from
anplified products and native rRNA fromthe 16S r RNA

wW@ee/08dse¥ exanpl e can be probed by the array BPET/UB®07/025254

present enbodi nents. In sonme enbodi nents, probes are
designed to be antisense to the native rRNA so that
directly | abel ed rRNA from sanpl es can be pl aced
directly on the array to identify a majority of the
actively netabolizing organisns in a sanple with no
bias from PCR anplification. Actively netabolizing
organi sns havesi gnificantly hi gher nunbers of

ther SPBPE - Suflencobbich RIADob HeBlealhlR Povige s he

POIOtQiinslet ofta [PATt bridgear ERanples of thik e ¢fe aPOR204@I1 (NEC),
ani sm can be measured. This is not possible in
§§§%&Qﬂﬁﬁ59806h39(¥me 16S rRNA gene DNA i s neasured
whi ch encodes only the potential to make proteins and

IS the sane whether an organismis actively
netabolizing or quiescent or dead. In this way, the
f OReENt enbodi ments can directly
entllﬁdﬁ gg?g@EF|2|ng organi sms within diverse
connunltles [0042] In some enbodi ments, the array

oy R3320 a1 SR R lpihe o

eXOfERE UEVst Parallélt di@aibudblerod sdrfde linkhe ke At #EEY PCle bus
assoclated with PCR amplification. Actively

(Btde ap an derivafiveetdi the (R bug) pyailahlgeom i gkpapsionouysism. npsiag
[

L O3 OREAOSG S LRETBE b s PR vi o
a fdevice | masapee (e:nbmllairqm)granf) Rléléaldli:@s b)é whethdri &@dnot any host
dlrectIX fromenvironpnental .saml es and processed W th
SYRansiRp| §19t cafe i Rapwatesh With, @F%Wr%lv%ﬂréff nglf pfyiphera] (rards are
pieb@R et A 8o RioW . ﬂe?ﬁ@ﬁ%ﬂl bnfIBA, ki njg‘ﬂgrapgard will
SOone sequences over ot ers In SONe e nment s
(shheld$ algwa[ls bt viriblt e theer hicay sysyesn e&rg)auﬂessroefw'l@d’(er tahmittis irethe

nber 0 NA nol ecul es that, are present t he
rﬁSFtS%‘ fhﬂﬁ*ﬁ‘&% BN FECRSIT Lo fT AL 2P t‘Fé‘PWEFh?JEP“%f Qg fugh
tema&hdlbgy i8dtiRY Sphe BHAREM QkpdBNA GEUPnERgHM EHUN bgaMbbility
The nunbéer of cells in a sanple can then
Elemrempedn@wfﬁveq?@lle di4,ftke eachings ich grecincerporatask herein
bs %%p quantitative real-time PCR or FISH
%fﬁ SP€cence in situ hybri di zati on.) Then the average
nunber of ribosones within each cell may be
cal cybaned. [ 00%kd]cohversionel epansonbritige ot b@itslarmluess such
used can be environmental sanples froma
teg RN ATEHRK reeNsr v ar e¥t6mab%a%g@ermnmné| aligngeptforsnpge
th@ o%&t’ cflbﬁi _Bta ?I&B&ﬁ h@ﬁﬁmtéﬁﬁé@rTﬁé/%n@Eg  switdh! IZOJI%Oal'i%dles
her sa Interest. In sone nment s
swhvtnhnrgsmsnteaét sakp) arsd wther sedeobdrali sigoalf rused té @nsure proper
X nmospheri c pat hogen col |l ecti on systens,
U%FEﬁF?33% Bfents, groundwater, ancient water deep
MAthIn t he ground, plant root-soil interface of
grassl and, coastal water and sewage treatnent plants.
Because of the ability of the array systemto
si mul taneously test for such a broad range of organi sns
based on al nost all known 16s r RNA gene sequences, the
array system of the present embodi ments can be used in
any environnent, which also distinguishes it from
ot her array systens which generally nust be targeted
to specific environnents. [0044] In other enbodi nents,
the sanple used with the array system can be any kind
of clinical or nedical sanple. For exanple, sanples
from bl ood, the lungs or the gut of manmmal s nay be
assayed using the array system Also, the array system
of the present enbodinments can be used to identify an
|nfect|on in the bl ood of an anlnal The array system
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For each OTU, a set of 11 or nore specific 25-ners
(probes) were sought that were prevalent in nenbers of
W@ 2@s0ess2:0TU but were dissimlar from sequenceBCDUSRDTE25254
the given OTU. In the first step of probe selection
for a particular OTU, each of the sequences in the OTU
was separated into overlapping 25-ners, the potentia
targets. Then each potential target was matched to as
many sequences of the OTU as possible. First, a text
pattern was used for a search to match potentia
SUMW@WI&W*@@ however, since partial gene
sequences were 1 ncluded in the reference set
addi foonal] net Abdsinvertmnpahicyestethnithk névartagestdsea device,

nmul ti ple sequence alignnent proyided b eengenes S
sxfisgt 2pg TBFO0 . apteg fgcmagé ﬁeélg‘ér%)ﬁ%%td%@r%%oﬁlﬁ 572 PUI
ERbre QA@CIOPHRNbV& a RIAD B Wi anfpafsi@iBhi® halihg ;%trhéQT Sheed

contai ni g seven sequences possessed a probe Site
dathbns suple asrefde bvaswithagivsmgdabridgingienswhehing device. One

site-specjfic.OrU size only.si X, 54] I n.ranki
S EReRBES Of 2Phutiné & ks O abitth Mutehe shrafo Hierdite
isMeRpletel Pf trdmiphreRil kb WRE EBROSS Bfdc8skoRY €PU,hOSe drotmd other
only in a fraction of the OTU nenbers. In the second
canpqneny(s)ser gt host matherppard dlecthey handyares fiayvare| ectodigvare.
nd _revers | IV N [ j .
0 e oSBT b8l SR RF 4L E P e T
GiabittRRhetaeh, arep| Tleed is MsOhe smplicishuaredatecornievecet didver latency
capacity to m s-hybridi ze were those 25-ners that
reswitingfioaya Rridge oF §Witdy - ner  mat chi ng sequences in nore
than one OTU. Thus, probes that were unique to an OTU
solely due to a distinctive base in one of the outer
four bases were avoi ded. Al so, probes with
BRIEFYBSCRIPTTOMOPCT HEt DPRAWING8quences havi ng
acommon tree node near the root were favored over
those with a conmon node near the term nal branch
[ 005%bologbes ¢oRE ANEIMAS % BIScK &agin S£HUESHeYakdIR! data
were selected for fabrication were termed perfectly
byratxpandrgl P PR)sepalotadle toran expehsiPVsystehaisingsa pros ar bridging
was, paired.with a control 25-nmer (m smatching probe,
°mm%¥ 'Qﬁﬁ%@%ﬁl in all positions except the thirteenth
base. The MM probe did not contain a central 17-mer
conplfpogagary Foggeqaeniepists ronenenBodimdme ofr dize invention
conplenenting the target (PM., and WM probes constitute
pr@vgﬁ@ﬁ)ée@@h exXpanaioyp zeld at sk spal, datadnig) toTRR SXpAREen system

S N

Clara, CA USA) directly onto a 1.28 cmby 1.28 cm
gl as§o08drface Figwe Sapemax arateantedsck putter adapa@Dto buffer

.pr gbes per. .. Each uni pr ohe. ence on the
siiagoERis e R o 8P4 OF e Ao S Beeidb or sonal
conmuni cation, Affymetrix). The entire array of
506, 9441Bgat ur gsg e st ddpianasdneace Sigtlal Corfidudledio Pbless
rows and colums. O these features, 297,851 were
sidehagd nigpalsoandie 16S rDNA PM or MM probes, and the
remai ni ng were used for image orientation,
normal i zation controls or other unrel ated anal yses.
Each DNA chip had two kinds of controls on it: 1)
probes that target anplicons of‘brokaryotic nmet abol i c
genes spiked into the 16S rDNA anplicon mx in defined
guantities just prior to fragnentation and 2) probes
conplinmentary to a prel abel ed ol i gonucl eoti de added
into the hybridization m x. The first contro
collectively tested the fragnentation, biotinylation,
hybri di zation, staining and scanning efficiency. It
al so allowed the overall fluorescent intensity to be
normal i zed across all the arrays in an experinment. The
second control directly assayed the hybridization,
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probe set. AU intensities < 1 were shifted to 1 to
avoid errors in subsequent logarithmc
W e@nmsssesmt i ons. When summari zi ng chi p resul t BCT/US100E025254
sub-famly, the probe set producing the highest
intensity was used. [0064] To conpare the diversity of
bacteria detected with mcroarrays to a known
standard, one sanpl e week was chosen for -cloning and
sequenci ng and for replicate mcroarray analysis. One
| arge pool of SSU anplicons (96 reactions,
50nL/ ion) g
2OrLb938Y! o) FLARE SR QAR Sl UERA oy iin
slanpbwd &nd Iaqmersess@mdebeqdr engnelohcamrdtriwo EeEinyentiin. Genone
Institute (Wal nut Creek, CA) by standard nethods. An
al i quot of this pool ed PCR product was al so hybridi zed
to a mcroarray (three replicate arrays perforned).

oRAARER Dic RPN G RS RIR OR VT el

cl oned r RNA genes were sequenced from each term nus,
assenbl ed using Phred and Phrap (S9, SIO Sl 1), and

wer e requrred to pass . quality tests of Phred 20 (base
cal | [BPL8A probiEsre i 9emct§c9n2 <3mb<aris Nt Ak thigtyention gk 20
t, e [
R S e S
the dgst bwsrintosan {Xppnsibe spstehealaendetasmer2d aﬁ.m:paﬂmeori s;essem 30

t han 1. nd he.di vergence ratio
oy asetial dath et 3B\t b SR Ramyrerint madlhhy e iR&Prace 26
mlclmk@mtae%d eroreeltﬁhrvrer fulrhe cbhéﬁﬁbh;h@é’tﬁ 40 aoé@ggﬁm Such as
bei ng chi neric accord tothe simlarity of

those enailahde feams eEerwphe #ngiagd dﬁ@tllqnar e‘leatle@nduh@r and all

s P RSB R ehRed P A BT Gt ot e

i kelihood that the inferred chlnera is real. This
nmetric uses the average sequence identity between the

two foegegnts chcéﬂaﬁl%ﬁﬂﬂb GidfeRtiBRAhERUTEOL? SHEORBLTGe
Pgarent sequences as t he nunerat or, and the se uence

Ieeloek gndjer detersignals toaleuels oytsifiecofcwhatds clied for in the PCI
ISRl SAMEULAL, RSB I R R UL 08, Tfe is

inkereRl 4pdi method, cievBIQS/AS wWiHtnd sreé allyldervéi)& ﬁrrﬂter e;q&hlslysn
determined to be the threshold for classify T%
SY§@&E nftldie sxpansion slQids popwipted rvith an pdbH) casrim i Stieegise
rray t DNADY (

(G TRTS 28 oB ARRIGHHA R (S i | PRBHGn (e 10
levelans |cbmpandateaﬁmsabsaqoantrcaibleoloss§ The datadbea'mg Aanmlittai and
16S rRNA g ne ase fre uenc Q. 2537,

regeiads 5 noj Cpamesd orads] 25hgd & e ot such as

TER/TRIBY @hi§ lﬁmrlehcamme érbﬁagéllolr sWRER! dhi®butfle22 may be a
G eengenes' 16S r RNA mul tiple sequence alignnent over

PIREQRM duwremnufe@uned hydfegichm Sineicprdustardsipi8tion)shaga in

Fyseq3to restrict simlarity observations to 1,287
E8lfserved col ums (lanes) of aligned characters.
Cl oned sequences fromthis study were rejected from
further analysis when < 1,000 characters could be
conpared to a | ane-nasked reference sequence. Sequences
were assigned to a taxonom c node using a sliding
scale of simlarity threshold (S 14). Phylum cl ass,
order, famly, sub-famly, or taxon placenent was
accepted when a clone surpassed simlarity thresholds
of 80% 85% 90% 92% 94% or 97% respectively. Wen
simlarity to nearest database sequence was <94% the
cl one was considered to represent a novel sub-famly.
A full conparison between clone and array analysis is
presented in Table S2. [0067] Priners targeting
sequences Within particular taxa/sub-famlies were
generated by ARB s probe desi gn feature (S 15).
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matrix.cgi follow ng alignment of the sequences using
the NAST aligner (http://greengenes.|bl.gov/NAST )
w@ 3p8)sssEXOTUR (S23) was used to generate raref BCI/USI007/025254
curves, Chaol and ACE richness predictions and
r ank- abundance curves. Nearest nei ghbor joining was
used with 1000 iterations for bootstrapping. [0076]
DNA yields in the pooled weekly filter washes ranged
fromO0.522 ng to 154 ng. As only an aliquot of the
filter washes was extracted we extrapol ate the range
of tract dai Ly £ s 1 b0 .
pet veon 180" ng a0, s Rvilide, glftides” safband signal
petéssoiganale intlstarg 26r@vdithes oelsdth i theshost afdhetpansiah thay also

fungal ratios jn aerosol 49% bacteri % f ungal
PROFERES ?ldg%asldc' signals; § easis%é%% Oarcchind WARBH S pple
u]%-r\lgtc).(, WARh ek BAdRlight bt REIdd inl &Ich 35 8418 G0 ol BB fere
content of a bacterial cell of 6 fg (S25).[0077]
withthep@ier-@psdquenge-afche perfighendl cand2 wherathedwasbsystemalis off,
rrs%qt h*ettjﬁa% 16S r RNAhke genes used for internal array
LS Al § P? n. Affymetrix control Mol ecul es
Description spi kes applied AFFX-BioB-5 at 5 83 x 101 E
coh hootBn synRegirfing A-Miglicod; Mhate Ss4shaowwd Oarl OclEetrical
coh hiotin synthetase AFFX-Bi oG5 at 2 26 x 10 10 E .
schgmpatiy Gagigiporéian AlmRl Bresessngimadude ;401 that pisgingegrated in

P Bl o bR G lacheRl AL el o Jn il g gassed on

toBhe erpamsjpnaigerface afieepovedairhenaxpangiowienface is stable. In one
AEF_-Da X-5 at 9 03 x 108 B,sungl i s dapB, i

1y w{fa}eaﬁiapl?%rr%feéetr@aw&qrég@% XENSHEP-RVEE Vpros stablg

il BeoPlor|dific dRREingdls NHETPRYE ROEGHLARNS bRt G38ify on the
YFLO39C 5 02 x 10s Saccharonyces, CGene for actin %Act

sitlghang rsigrei, rsuvkc RO BRI PH or WAKRE# Sa0then sigmplse sychRMAPRSNT#

I 1 di at | buni t SRB4 YER
RABYTS! S5 ridsed b endEa D stk & WAYAs o KinRe T howsystem
uwRRRARs h6@NAfah Plah& (Ekions SR the) exfanSf3ACsyst&d ¥ has

109 Saccharonyces, Beta subunit of the oligosaccharyl
availablef whicheaidOaTink trpiing Hekt aftes paplee wp (vBPilessyed thedypes

7 2 101 bar s, Ubi qui nol -cytochrone-c
thFé)gﬁg eégl(e)ca((gfr'gg)%%g)%ﬁ?%}e/aﬁ%c 16S rRNA control spikes

SYNM neurolyt st 6 74 x 10s Synthetic derivative of

Mycopbadny neuBabighlly, uwhat G3n hEpergmne 1£pYdp & acthesPCle sBot

90 x 1O Synthetic derjvative of lLeuconqgstoc_oenos 16S
PQWAN @@h@p&wsw&é@w én ﬁ@us@ P:@podpherronfused with main

p&\G&H MAtthy 83afy %h@W%& Oﬁg@@m@_ﬁxa& £l h@esrr@tf power

1 nthetic derivative o
canego/upl eichdoeniglihnedas stabilézhg, Rlshgemeat IYINSHius glitohdagses

bR s St weBs VBRI TBE el freict Midae
theFtIarspédifiéRl tPhe ddd-infvasd! Br thexb¥nsiors§y shay Qviﬂtushzﬁgsﬁot

one taxon present above the positive probe threshol
bedave pogpetly )it pyermpomesh peleot ¢t atthisspaint, hecausadhel sydem

r esent Fop .a .cl on j to a
P85 s ooy fnitoLBiplebefis PR et fefeeredostprpet
pdifid D).’ tThtseghisddimeef ofbe idventisn rcbaioriteethe {ndgll ME3étSmbmsitor
the maxi mum DNAM. sim larity neasured. (4) Both
maxi mum pr ef erence score and maxg mum di vergence ratio
nmust pass the criteria below for’ a clone to be
consi dered non-chineric. (5) Bellerophon preference
score, a ratio of 1.3 or greater has been enpirically
shown to denonstrate a chineric nolecule. (6)
Bel | erophon divergence ratio. This is a new netric
devised to aid chinera detection, a score greater than
1.1 indicates a potential chinmera. Array C one
detection Chi mera checki ng4 Conpari son detection 3/3
DNAML simlarity Array Array Clonin replicates only

SYNFer nodosm st 4 05 x [
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Bacteria; Actinobacteria; Actinobacteria; 1 3 0.982
1.20 1.05 0 1 0 Actinonycetal es; Propioni bacteriaceae;
W@ R0oB/08kseY eri a; Actinobacteria; Actinobacteri aPCIUS2007/025254
0.999 1.14 1.1 1 0 1 O Actinonycetal es;
Pseudonocar di aceae; sf | Bacteria; Actinobacteri a;
Actinobacteria; 1 1 0 O Actinonycetal es;
Spori cht hyaceae; sf | Bacteria; Actinobacteri a;
Actinobacteria; 1 3 0.998 1.301.14 010
Actinonycetal es; Streptonycetaceae; sf | Bacteria;
cHipupnphagk ks @oW@FVDBQQ%E bil For sbnfe ﬁmgeg@etgmggecpaxgguﬂ of
10 Actinonycetal es; Streptomycetaceae; st _3 Bacterl a;
tlmctthact@lmm the iP&1e smcuﬁ@luanﬁ)efom;t passes Che(sideband signal, such as

FSLhPENERE 2l oSigr St HERL BSROLARALACERR - STnd aBSH TaldPiees

PBRsrr#qHy@iﬁtea4ces WHISHE RMIN OB RS WL RELe gﬁechﬁc%ﬁsh &t &nsure
Acti nobacteria: Actinobacteria; 1 1

that spikesrip dles e vees: dourns lleakairt drefawl ﬁfe_ﬁstsmct eria;
Actinobacteria Actinobacteria; 0 1 0.987 1.18 1.12 0

0 L A8baBam cetalBand Wibh! AFRRS 52 Ranchle nBAYLE Gha in o

erla erla
ccBivfehtﬂ@mmee}id(ﬁhtes paBéedi tedught Gﬂlleaﬁﬁi&ﬁl,onslétﬂWB&KCH#Eﬂbﬂ and
Actlnobacterla Acti nobacteri a; 990 1.56 1.05 O

the @Sh%ﬁt%mlértwégle Inghy &é%f@tlérl%e@av@ 10@1@ If isggveR apsgrted.
Unf:[ﬂl'ag% | e ta%q}é%c e(?{;gg{;v%\%dllpf S%ﬂégs XL}{H}% | caéﬁé € can
cafuqcliefratic @Iebaylod—lyﬂungﬁnmirdf;en rmurgam:lapﬁﬁ& dachatdmtealilcay PCle E-
Uncl,as ed;, Uncl assi fi ified f )
RIS IL B an T ket aeompi e o dgines PUEnsSitf B Beine
pEREBAVED RRAIAERERrdSdre é)ll%%@@ @i B n@@@éa@é@'tﬁi@ﬁ@ﬁttrlbuted it
Bact er oi det es; Bact er oi I'eés; Prevotell aceae
toRthet preseace REdhe r\MM%E#éSIgnSa@ﬁt éyeomd@te@lscaresast}émggedamest, is
Bact C i det es;
agei e erpBF BE bn bl B WAKIFA GG iR Bh spayenge.
Bacteri a; Bacteroidetes; Flavobacteria; 0.943 0.00
0. 00 (Bbawgbact %iﬁb&%entﬁhﬂéﬁtﬁiﬁaﬁt ﬁfpieﬁﬁleaﬁd unigde because it
Bact eri a; Bacteroi detes;  Flavobacteri
desa el sQuisei &l widger(or switehiag i %&&é a@dltlpnaéaé&léerrﬁ,a or any

| I r
rSAEHEL @ el B SRR g LANANBBLELL AR system. In
cddekia agy ﬁ)enpherdﬂmdrdislﬂwénse/dpsosricds raqmteelrmahe case of Figure 1,
B cteroiﬂgtz&; Sphln bacteri a; @é@ 3 1.22
caefiientio BT EFIdSF dosWisTo AR PYtEh MK lscregpe poy @a%xcsr‘?eaause
th%%wvﬁr AASS B so%hh{ea%bﬁpai@fdbﬁtmgm BaGhRNAlBridge or
FI anmreovi f gaceae; Bact eri a; Bact er oi det es;
s@mh n@b@ameemrals fpter rﬁ‘gobal@gbralﬁl expansipe didnae sievilae sugem
t t er oi det Sphlngobacterla
(& Rgaief bR BERRERT RS aae: st |
Bact eri a; Bact eroi det es; Sphlngobacterla
Sphi pgokagt er i ghes mddnﬁbrasﬁﬂférh eflomSdn 3xfBasiberdadd in that it
&%_ter0|detes Sphlngobacterla Sphi ngobact eri al es;
¢ thesafiktyda use thegpanipbera! Fard undes rarprafiet gyen better conditions
; fd 8 S e
PEEEERY s i R R R e iy e
Caldlthraceae | Bacteria; Caldithrix;
Uncl assi fi ed,; Caldithrales; Cal 'thraceae; sf 2
Bacteria; Chlanydiae; Chlanydi ae; Chlanydi al es;
Chl anydi aceae; sf | Bacteria; Chlorobi; Chlorobia;
Chl or obi al es; Chl orobi aceae; sf | Bacteria; Chlorobi
Uncl assi fied; Unclassified; Unclassified; sf_|
Bacteria; Chlorobi; Unclassified; Unclassified;
Uncl assified; sf_6 Bacteria; Chlorobi; Unclassified;
Uncl assi fied; Unclassified;, sf_9 Bacteri a;
Chl orof | exi; Anaerolineae; 0.992 0.00 0.00
Chl oroflexi-la; Unclassified; sf | Bacteria;
ChIoroerX|; Anaer ol i neae; ChloroerX| Ib;
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Uncl assified; Unclassified; sf 3 Bacteria; Firmcutes;

Bacilli; Bacillales; 1 2 0.963 1.14 1.150 1 0
wo\RGospgdsehaci | | aceae; sf | Bacteria; Firm cut eBCT/US2007/025254
Bacilli; Bacillales; 1 151 1.000 1.37 1.23 010

Baci | | aceae; sf | Bacteria;, Firmcutes; Bacilli;
Bacillales; 1 6 0.997 1.15 1.07 0 1 O Hal obaci | | aceae;
sf | Bacteria;, Firmcutes; Bacilli; Bacillales; 1 14
0.999 1.19 1.07 0 1 O Paeni bacill aceae; sf | Bacteri a;
Firmcutes; Bacilli; Bacillales; 1 2 0.999 1.12 1.04 O

re&o@aﬁeiﬂ "R %gtof%%'&eaasnd sh_JrBABLES @netﬁdd Grvse&ﬁ?ng the
Bacill1; Bacil 0.999 1.30 1.

pSipheta) caddo pieceae; sf | Bacteri a; Flrnlcutes, BaC|II|;
Bacillales; 1 6 0.999 1.15 1.09 0 1 O

Ther n cterl Fih.rm cut es;
Bnci IPPE3y gndBRAeL AR inFension TS 685" etsistopd pth fgpeet to a
spdofic fétrteﬁdem&fdlhleﬁﬁ% | @anaﬁbﬁﬁhﬁdﬁ‘lﬁﬁiﬁ&iﬁhk IWill become

Lact obaci | I al es; 8 1.231.26 010 )
apRarasé de éh@%:a@lll%d‘ m tPBa@nt &iPPR; reardlmgnﬂemp@éentmﬂlpqltion It is

baci | 0 [
thERFOEPRE infdbHiG: . pbpelil SRS e RREPfEtc o bpougily as
péssBPOinlvidw of tKSpriorkarOomdledeoslbachcasiatiorssfankd rﬁahﬁez[tioals.
Firmcutes; Bacilli; Lactobacillales; 1 1 00

Lact obaci |l | aceae; sf | Bacteria; Firmcutes; Bacilli;
Lactobacillales; 1 1 0 O Leuconostocaceae; sf_|

Bacteria; Firmcutes; Bacilli; Lactobacillales; 1 10
O Streptococcaceae; sf | Bacteria; Firmcutes;
Bacilli; Lactobacillales; 1 1 0 0 Unclassified; sf_|

Bacteria; Firmcutes; Catabacter; Unclassified; 1 10
O Unclassified; sf | Bacteria; Firm cutes; Catabacter;
Unclassified; 1 1 0.954 0.00 0.00 0 1 0 Uncl assified;
sf 4 Bacteria; Firmcutes; Costridia; Costridiales;
114 0.998 1.45 1.15 0 1 0 Clostridiaceae; sf 12
Bacteria; Firmcutes; Costridia, Costridiales; 110
OEubacteri aceae; sf | Bacteria; Firmcutes;
Clostridia; Costridials; 1 2 0.990 1.12 1.12 01 0
Lachnospi raceae; sf_5 Bacteria; Firmcutes;
Clostridia; Costridials; 1 4 0.980 1.12 1.16 01 0
Pept ococc/ Aci dam nococc; sf | 1 Bacteria; Firmcutes;
Clostridia; Costridials; 11 0.976 1.21 1.04 010
Pept ost rept ococcaceae; sf_5 Bacteria; Firmcutes;
Clostridia; Costridiales; 1 100

Synt r ophononadaceae; sf_5 Bacteria; Firmcutes;
Clostridia; Costridiales; 1 1 0 0 Unclassified; sf_17
Bacteria; Firmcutes; Clostridia; Unclassified; 110
O Unclassified; sf_3 Bacteria; Firmcutes;

Desul fotomaculum 1 3 0.984 1.14 1.04 01O

Uncl assified; Unclassified;, sf | Bacteria; Firmcutes;
Mol licutes; 1 - 1 0 O Achol epl asnat al es;

Achol epl asmat aceae; sf | Bacteria; Firm cutes;

Synbi obacteria; 1 1 0 0 Synbi obacteral es;

Uncl assified; sf | Bacteria; Firmcutes; Unclassified;
1100 Unclassified; Unclassified; sf_8 Bacteri a;
Firmcutes; gut clone group; 1 1 0 O Uncl assifi ed;
Uncl assified; sf_| Bacteria; Gemmati nonadetes;

Uncl assified; 1 1 0 0 Uncl assified; UncIaSS|f|ed sf 5
Bacteri a; hbtronoanaeroblun1 Unéia33|f|ed 1100
Uncl assified; Unclassified; sf_|Bacteria; N trospira,;
Ni trospira; Nitrospirales; Ni trospiraceae; sf |
Bacteria; OD; OPlI 1-5; Unclassified; Unclassified;
sf | Bacteria; OP8; Unclassified; Unclassified;

Uncl assified; sf_3 Bacteria; Planctonycetes;

Pl anct onycet aci a; Pl anct onycet al es; Anammoxal es; sf_2
Bacteria; Planctonycetes; Planctonycetacia;

Pl anct onycet al es; Anammoxal es; sf_4 Bacteri a;
Planctonycetes Planctonyceta0|a Pl anct onycet al es;

I I Y 1 "~ O~ 1 B -l . e



Bacteria; Proteobacteria; Al phaproteobacteri a;
Rhi zobi al es; Beijeri nck/ Rhodopl an/ Met hyl ocyst; sf |

wB2awBe84523 Pr ot eobacteria; Al phaprot eobact eri aPCT/US2007/025254

Rhi zobi al es; Bradyr hi zobi aceae; sf_| Bacteri a;

Pr ot eobacteri a; Al phaproteobacteria; Rhizobial es;
Brucel | aceae; sf | Bacteria; Proteobacteri a;

Al phapr ot eobacteri a; Rhi zobi al es; Hyphom crobi aceae;
sf | Bacteria; Proteobacteria; Al phaproteobacteria;
Rhi zobi al es; Phyl | obacteri aceae; sf | Bacteri a;

Pr ot eobacteri a; Alphaproteqﬁ%g®ﬁgia; 0.981 1.27 1.26
Rhi zobi al es; Rhi zobi aceae; st _| Bacteri a;

Pr ot 88actdained 18 phapr ot eobact eri a; Rhi zobi al es;
Uncl assified; sf_| Bacteria; Proteobacteria;

Al phapr ot mb@pEﬁ;sﬂe@s (PR1OBaREAE RISy stehdvaipbadaceae;

sf | Bacteria; Proteobacteria; Al phaproteobacteri a;
0 98§ host tecelvihg %uBﬁ&g%HélfoB@lExalcgﬁﬁ Lﬁs@fmﬁa{f LARGAR PCle
_| Bacteria; Proteobacteri a; AI rot eobacteri a;
c CQ gtﬁl Ies Anapl asmat aceae; sf_3 Bacteri a;
%?%‘Q’B&E?&T.a Alphaproteobacterla Ri ckettsi al es;
Ri ckettsiace Bact Pr ot eobacteri a;
Al ph%é?r&lg&lﬁ g#anYQPBRIQS &‘Slhé?é Uncl assified; sf 2
Bacteri a; Proteobacteria; Alphaproteobacterla 1 99 00
. 999 mm:w_cg_elegtzeglly_ gouplq_d]_toobe bost asend link electrlcally coupled
Sphlngononadales Sphi ngononadaceae; sf | Bacteri a;
toRheliak had taifigiredtopieegive theabrgilyetrarsmitte SPQleQ9nals; 13
1.06 0 1 0 Sphingononadal es; Sphi ngononadaceae; sf 15

Bact gfider é?é&ﬁ@é?%a&)‘u?[dd% tHY IRRBIHPERFRARIIAD afhipli®) fhe
0.997-1.20 1.08 phlngononadales Uncl assiTi ed;

gy BERETL B AL B 23 POGRY . RSE o i

act.eria; Proteobac ; pr ot acter| 3
thf PSgs DB Ay e g OO i bR B Ris b IR B R o d e ShER Tk,

Bacteria; Proteobacteria; Betaproteobacteria; 1
Sn@lficaoeoaotm@ewm @&d1 0 Burkhol deri al es:

Bur khol deri aceae; sf | Bacteri a; Proteobacteria;
Bet amedtoen'lnakutl'mgi aa); inferfhc® pcBisirighodideland sezmal such that the

Comanpnadaceae; | Bacteria; Proteobacteria;
sidebay R0 bﬁ}l‘)‘ésﬁé’d ﬂ"terlhézp&v&%s @taBﬂlz@d 00 010
Bur khol deri al es; Oxal obact er aceae; Bacteri a;

Pr ot gObaCtl"ﬁé &le %ﬁﬁﬁ%ﬁ@@?}%&&ﬁ h?spel:lfiledQn @laim 1 wherein

Bur khol der 1 al es; t oni ac€ae; Bacteri a;

b
B e ey DO e e et e Ppetifbsalppfai’®

ql;Eéaproteobacterla 1 1. 00 Methylophilales;
hyl ophi | aceae; sf_| Bacteria; Proteobacteria;
Bet aprot eobacteria; 1 1 0 O Neisseriales;
Uncl assi f The PCI¢ c¢mmmc@tlmasysmwmatﬁeérm &laim 1 wherein
Betaproteobacterla 1 11 G0 OO Nitrosononadal es;
thhliiterfacnio sptdhe@deed with ikaledse power ddas eddpat terp'racess a
Bet apr ot eobact eri a; Rhodocycl al es; Rhodocycl aceae;
PERST# Brieb&id dgndfr ot eobacteri a; Betaproteobacteri a;
Uncl assi fied; Unclassified; sf_3 Bacteri a;
Proteobacterla Deltaproteobacterla AND cl one group;
Uncl assified; sf | Bacteria; Proteobacteri a;
Del t apr ot eobacteri a; Bdel |l ovi bri onal es; Uncl assi fi ed,;
sf | Bacteria; Proteobacteri a; ﬁ%ltaproteobacterla
Desul f obact er al es; Desul f obul baceae; sf | Bacteri a;
Pr ot eobacteri a; Del t aprot eobacteri a;
Desul fobacteral es; N trospi naceae; sf_2 Bacteri a;
Pr ot eobacteri a; Deltaproteobacteri a;
Desul f obacteral es; Unclassified; sf_4 Bacteri a;
Pr ot eobacteri a; Del t aproteobacteri a;
Desul fovi bri onal es; Desul f ohal obi aceae; sf | Bacteri a;
Pr ot eobacteri a; Deltaproteobacteri a;
DesquOV|br|onaIes DesquOV|br|onaceae sf I
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GAO cluster; Unclassified; sf | Bacteria;

Pr ot eobact eri a; Ganmapr ot eobacteri a; Legionell al es;
w@eoosesdsat eae; sf 3 Bacteria; Proteobacteria; PCT/US2007/025254

Gammapr ot eobacteri a; Legionellales; Unclassified;, sf_|

Bacteria; Proteobacteria; Ganmapr ot eobacteri a;

Legi onel I al es; Uncl assified; sf_3 Bacteria;

Pr ot eobact eri a; Gammapr ot eobact eri a; Met hyl ococcal es;

Met hyl ococcaceae; sf | Bacteria; Proteobacteria;

Gammapr ot eobacteria; Oceanospirillales;

Al capi vor ?ﬁ Pele éémlnu@ﬁﬁ&{ $ ten!l: F{)gﬁeﬁéﬁtlﬁ 1&m 3 wherein

Ganmapr ot eo act erila, eano prri

e RRRREE536: pRRsTaReaT %&tﬁ e PRLFIE SEbE Hedstprmiged

sf_3 Bacterla Pr ot eobact eri a; Ganmapr ot eobacteri a;
t"P5§F€ﬂ4ellales Pasteurel | aceae; sf | Bacteria;

Pr ot eobact eri a; Gamrapr ot eobacteria; 0.996 1.16

1. 10Pseuddndrived adlased toaplel th acletechusdfavmgBmotes ahd amplify

Pr ot eobact eri a; Ganmapr ot eobacteria; 0.998 1.18 1.03
reBsieed PClnashaplé sigasly ownareiadme @ie coinpliaBadinald it by the

Pr ot eobact eri a; Gamrapr ot eobact eri a; SUPO5;

dIJr{VE‘E l13 59t frieBCthe PICIE SB@&H@JHO% re{’&%ﬁéﬁﬁa%th%ﬂ $hid recelvecll

nnaproteobacterla Shewanel Unclassified; sf

54 85 ites REFAERELALL An ABRR! SARBRYEL bilicr, and

P ot eopacteri a mmapr ot eobagteria, Thi
Shie F‘}ga%’e‘é‘éﬁrgaf agf PIOCAY &S P1G° @F&%@Eﬂt‘i‘él’?téﬁe Sidéband
Gannaproteobacterla Thlotrlchales
signal é$ sent Riderithe pewearhasstabdizdct eri a: Prot eobact eri a:
Gamapr ot eobacteria; Thiotrichal es; Thiotrichaceae;
sf 36.Bact &he drivérastspedified ar Clajm Ganhlmpnahed]bamle mmﬁgured
Uncl assi fied; Unclassified; sf_3 Bacteria;

toRIcfiveOiRa PiCgE s@nal@@m%oth@ms SpEdificatdn 4 rlcddferwviRg

Xant hononadal es; Xant honbnadaceae; sf _3 Bacteria;

1 GREREEHPE Wch TR PR AYRAER BT PN ey B0 carion
Gannaproteobacterla urani um wast e cl ones;
Uncl assified; sf | Bacteria; Proteobacteria;
Uncl assi fied; Unclassified; Unclassified; sf_ 20
Bacteria; Spirochaetes; Spirochaetes; Spirochaetales;
Lept ospi raceae; sf_3Bacteria; Spirochaetes;
Spi rochaet es; Spirochaet al es; Spirochaetaceae; sf |
Bacteri a; Spirochaetes; Spirochaetes; Spirochaetales;
Spi rochaet aceae; sf_3 Bacteria; TM/; TM/-3;
Uncl assified; Unclassified; sf_| Bacteria, TW;
Uncl assified; Unclassified; Unclassified; sf_|
Bacteria; Verrucom crobia; Unclassified; Unclassified,
Uncl assified; sf_4 Bacteria; Verrucom crobia;
Uncl assi fied; Unclassified; Unclassified; sf_5
Bacteria; Verrucom crobia; Verrucom crobi ae;
Verrucom crobi al es; Uncl assified; sf_3 Bacteria;
Verrucom crobi a; Verrucom crobi ae; Verrucom crobi al es;
Verrucom crobi a subdivision 5; sf | Bacteria;
Verrucom crobi a; Verrucom crobi ae; Verrucom crobi al es;
Verrucom crobi aceae; sf_6 Bacteria; Verrucom crobi a;
Ver rucomi crobi ae; Verrucomni crobi al es;
Verrucom crobi aceae; sf 7 Bacteﬂ&a WE3; Uncl assifi ed;
Uncl assi fied; Unclassified; sf Bacteria; marine
group A; ngA-1; Unclassified; Unclassified; sf |
Bacteria; marine group A, ngA-2; Unclassified,
Uncl assified; sf |Totals 238 67 178 60 Array C one
Array Array Clone sub sub only and only faml'ies
famlies sub- clone sub famlie sub- famlies
fam|ies[0079] Table S3. Confirmation of array
sub-fam |y detections by taxon- specific PCR and
sequenC|ng Tn1— N@Itlng tenperature = Cptlwm



24 Rev - AATTCCATCTGCCTCTCC 55.0 DQ129662

Spi rochaetes, Leptospiracea, sf_3 Leptospira
whorgpstses seni i, 25 For - GCCGGCGCGITTTAAGC 57rOr/B82087/025254

X17547 (90.9% DQ 29661 Spirochaetes,

Spi rochaet aceae, Spirochaeta asiatica, 26 Rev -

ACTCGGGTGGTGTGACG 57.0 s - 1 X93926 (90. 0% DQL29660

Spi rochaet es, Spirochaetaceae, Borrelia hernsii sf 3

M72398 (91.0 % DQQR36249 TWMr, TM/-3, sf_| oral clone

EW96, 27 For - AYTGGGCGTAAAGAGITGC 58.0 66. 3 AY349415

88.8% 2 5 L

Tabi & S, Eg BT R A T

Tabl e S4. Bacter a haea use jar e

hybridi zati on _assays.. .O,0ani sm Phyl um Sub- phyl um A

A ¢ e B3V pE RS R A PR G5 Sbu sl (e
anthracis AVES pXd - pX02- Firm cutes b Caul obacter
CIARANE 8ENRISCB15 Al pha- pr ot eobacteria 19089

Dechl orononas agitata CKB Bet a- prot eobacteria 700666 c
Dehah serind diok gdsstreeallyrrogpled 4o hedoghl orof lexi _ d

Desul fovi brio vulgaris Hi | denborough

Del t arguebice eleagically @oRed fethEhasta sedhl link ¢lb@riealdi soupled
Gamma- pr ot eobacteria 6223 Ceobacter netallireducens

toTHe iR ol Lo IR RPRBGVE tHetse ATy FatsnitREd PCi§ighaTENt ans
H- 5 Aci dobacteria 700665 c¢ Sul f'ol obus sol fatari cus

ol naatv el A RIS AL A% M ARRR e,

USANRI Strai n obtai ne rom John es,
B Br oy e i SHOLIRE SO SBRAID Pa DR tbepes JE gneee
UC Berkeley. e Strain obtained from Terry Hazen
theB\Gile [Spesfitatinayiequigementsbug whidhdislelsianalsale meet the PCle
environment al /tenporal paraneters. Underlined font
Speviliicdive at thegegpvdr araht positive correlation, while
italic font indicates a significant negative

COr I Blorbdsiy Mbar BPhrocediligiedi@ébana siphiiBduc ARl ke sl Ebhnd
NI TED STATES LETTERS PATENT TI TLE: BRI DGELESS

FOR

: gﬁhgﬁﬁ e BHNYENTORS:  KI P MUSSATT
$€%ﬁFA E%%%kékgég erf C. E%?nger Jackson Wl ker LLP
901 in [ Suite. 6000 |l as,. Texas : :
75205 BRI DRt EGL S TAIRaSr B B ekl e T et
| NVENT] [ Q001] .The present .inv ign relates to.,
th@ﬁsra%@'faa%eh s apeauiBtkstiods: 3 P Sssi Beatiop sempviant o
serial link including PCl Express, comonly referred
cabde.as PCle. DEFI NI TI ONS [0002] Peripheral card shall
refer to a card that plugs into a data bus. Exanpl es

i ncl ade, Mue Pallecommunidatibe dystem aSEsicifednhrhine7 wherein
vi deo cards, sound cards, USB cards, etc. [0003] An

the[¥ORBFhO thedd 1s"syAbtdbhizE& #eth th@h@s?%o@@:‘léxﬁﬁistaﬁ%ted to
extends or expands a bus outside of its nornal

[ '¢g&£ﬁ : expansion unit is intended

p#%%ﬁﬁg?%gfﬂﬁgg 0 gﬁ%g¢?pheral card(s). [0004]
"Extension card" shall refer to a card or short cable
t hat does not expand a bus outside of its environnent,
but allows for the bus to be nore easily accessed for
debug while in its environnment. It is not intended for
normal use. Catal yst (www getcatalyst.com) nakes
several extension cards that fall into this category.
[ 0005] Bridging device (chip) SH Il refer to a chip
whi ch interfaces data signals fromone bus to another
bus. Exanples of a bridge chip include, but are not
limted to: 41210 (Intel), PEX81 11 (PLX), XI Q2000
(TI).[0006] Switch device (chip) is a logical bridge
device. It is the PCle equivalent of a PCl bridge.
Exanpl es of this are the uPD72040 1(NEC), PEX8508
(PLX), XIG3130 (Tl). BACKGROUND OF | NVENTI ON [ 0007]
Figure 1 shows at 10 the general concept of expanding
or extending a host parallel data bus over a serial
link to make the PCl / PCle bus (PCle is an derivative

o " N T e




up), etc., which side band signals are handled in such

a way as to not interfere with the power-on sequence
w@booslgssper i pheral card 22 when the host syst ePeT/BSWDT/025254

or not yet attached. [0018] Referring to Figure 4,

there is shown an el ectrical schematic di agram of an

signal processing nodule 40 that is integrated in

interface 26 and that processes a sideband signal such

that the signal is passed on to the expansion

interface after power at the expansion interface is

stabe g'hg @%I@E@H&hﬁﬁgﬁ%%'s?e%{ %{beflf{eﬂﬁﬁ ﬁ?lg Erein

C|rcu t 42 ensur es power period
of tine that e |ch tion, bef e

thE pEQGeng FiepRLI? éhgﬁﬁ@gﬁﬁnﬁgm & ROWRIE [ﬁ
WAKE#. O her S|gnals such as PRSNT# (peripheral card

mﬁ?@§@ﬁ@?duﬁﬁémﬁ9ﬁdled in such a way as to ensure the
host system under stands how many | anes (connections
to) the edpdner edamsgdtostoupte thasiata/aisl lalving, posr @ahd amgbify
in link training right after power up regardless of

rebéi®ed ROBScIhSlidne kighlle! mpiink: My have avail abl e.
[0019] Basically, what can happen in a laptop is as
the BR& il (AWRLing Ogtn?% thARIoGR: GRAEe YRC18 S0 AR dn"

Figure 5, (not to use mal n pomer but t

regﬁlr%{x}{%r%%evyhl%h gald ecel r%gn } r&?et&fég f’gzef %PeCI 1c?a‘t10t he

stabilizin a shomn A . This glitch causes |
reﬁwaﬂr%% wifbop| Be Ry Al Burther HICHHAng an MEANSIOT PEAsETSiNg a
since the glitch does violate the PCle specification.
sidthand gignahsushitlentithe sideband signel issertyadtee thevpiower beuisthbilized.
not behave properly if it even cones out of reset at
t hi s1hoi nThe Hacausapedified ysChrim ¢ waierdih dlie ddineer mixgahis is
card) was not stable before PERST# was deasserted,

confi@nredab deRVétthe Hgnald a® nREPALIPEBSp&ifit4iRnl m&eéaucea
i ncorporates the small reset nDnltorchlp 42 t hat

wgélfé;%n?nﬁg{ gﬂgh%b\lf%?rhﬁ s?alﬁi n%%?eﬂm%? 50?1?&%#1 Eﬁnth the PCle
nggc &lcatlon before it passes the sideband signal,
Bt odE"syst em PERST#, through. This tine is shown at
B.' The add-in card sees PERST# for tine 'C, which
time 'C neets the PCle specification and ensure that
spi kes in the power do not |ock up or fow the system
[ 0020] Sideband signal WAKE# is handl ed nuch easi er
and in a conventional nethod, it is passed through.
The invention lets WAKE# fl oat and the host system
pulls this line high. Since it is active low, it is
never asserted. This may seem odd, but as the system
powers up, spikes and noise on this |ine can cause
erratic behavior. Furthernore, in using adapter cards
that allow PCle Ecards to be used in Desktop host
conputers, the desktop PC turns on (from bei ng powered
of f) when these cards are plugged in. In nost cases,
this is attributed it to the presence of the WAKE#
signal as the inserted card is plugged in, it is
detected before it has been able to pull WAKE# after
its power on sequence. [0021] This present invention
i s superior and uni que because ié does not require a
bridge (or swi tching device), addli ti onal drivers, or
any resources to be allocated for this type of high
speed serial expansion system |In contrast, any
peri pheral card drivers / resources required in the
case of Figure 1, caching or other bridge / switch
attributes wll decrease perfornmance because there
w Il always be sone latency in distributing the
packets through a bridge or switch. The invention is
faster for a single slot expansion than a simlar
systen1(for a single slot) u3|ng a brldge or smntch
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