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concentration. BACKGROUND OF THE | NVENTI ON Measur enent
of saccharide content in a variety of sanples is a
basi ¢ anal ytical operation in nmany areas of science.
Vel |l known colorinetric nethods for saccharide
concentration determ nation include assays enpl oyi ng
ant hrone (Dreywood, R, Ind. Eng. Chem, Anal Ed.
18: 499, 1946; Mrse, E. E., Anal Chem 19:1012, 1947;
and Morris, D.L., Science 107: 254, 1948), phenol
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pol suschaddradonckasratidiat cont ai n neut r al hexoses, whi | e
10Dhenol reagents (e.g., net-hydroxydi phenyl
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concentration of BACRGROWED OH’TTHEHNVENU:t(aNi des t hat
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dil tﬂgtecorsftg%nl“rllteut?q%éxoses while phenol reagents (e.g., meta-hydroxydiphenyl
(mHDP)/3-phenylphenol) are used to measure the concentration of saccharides in
polysaccharides that contain galacturonic or glucouronic acid monosaccharides.
Sources of variability within the various colorimetric assays for saccharide
25  concentration determination include elements related to sample preparation and
measurement by a human operator, such as sample handling, reagent dilutions,
instability of reagents, variation of heating and cooling times, and the like. Sampling
difficulties are inherent in the application of many of these assays, as dilutions from
mg/ml to pg/ml concentrations are often needed to bring samples to a quantitatable
30  level relative to standards. Despite rigorous protocols, sampling difficulties, namely

the need for human operators to dilute concentrated solutions to very dilute solutions,

prevents these assays from evolving into accurately reliable assays from which
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al seﬁés dfh&lls ar themultiwell plate; (5) transferring a portion of the one or more
diluted polysaccharide test samples from each of the multiple polysaccharide test
25  sample receiving containers to a series of wells in the multiwell plate; (6) transferring
a portion of an acid reagent from an acid reagent source container to all of the series
of wells in the multiwell plate containing the diluent, the one or more saccharide
standards, and the one or more diluted polysaccharide test samples; (7) mixing the
contents of all of the series of wells in the multiwell plate containing the diluent, the
30  one or more saccharide standards, and the one or more diluted polysaccharide test
samples; (8) covering the multiwell plate with a cover; (9) heating the multiwell plate;

(10) cooling the multiwell plate; (11) shaking the multiwell plate; and (12) measuring

0.



of wells in the nmultiwell plate containing the

di luent, the one or nore saccharide standards, and the
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transferring a portion of a diluent from a diluent source container to the multiple
saccharide standard receiving containers, and (c) mixing the contents of the multiple
25  saccharide standard receiving containers to prepare the one or more saccharide
standards; (2) preparing one or more diluted polysaccharide test samples, including
the steps of (a) transferring a portion of a polysaccharide test sample including a
bacterial capsular polysaccharide selected from a group of bacteria consisting of S.
preumoniae serotypes 3, 4, 6A, 6B, 7F, 9V, 14, 18C, 19A, 19F, and 23F from a
30  polysaccharide test sample source container to multiple polysaccharide test sample

receiving containers, (b) transferring a portion of the diluent from the diluent source

container to the multiple polysaccharide test sample receiving containers, and (c¢)
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D-gal act osam ne, and N-acetyl - D-mannosani ne from a

sacchari de working stock solution source container to
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transferring a portion of a diluent froma dil uent
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25  saccharide standard receiving containers, and (¢) mixing the contents of the multiple
saccharide standard receiving containers to prepare the one or more saccharide
standards; (2) preparing one or more diluted polysaccharide test samples, including
the steps of (a) transferring a portion of a polysaccharide test sample including a
bacterial capsular polysaccharide selected from a group of bacteria consisting of S.
30  pneumoniae serotypes 1 and 5 from a polysaccharide test sample source container to
multiple polysaccharide test sample receiving containers, (b) transferring a portion of

the diluent from the diluent source container to the multiple polysaccharide test
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the multiwell plate; (10) cooling the nultiwell plate;

( 11) shaking the nmultiwell plate; and (12) neasuring
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25  saccharide concentration, as elements of traditional assays for saccharide
concentration determination related to sample preparation and measurement by a

human operator (e.g., sample handling and reagent dilutions) are eliminated.



multiwell plate; (6) transferring a portion of a

sulfuric acid-tetraborate reagent froma sulfuric
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the series of wells in the nultiwell plate containing

the diluent, the one or nore saccharide standards, and

the one or nore diluted polysaccharide test sanples;
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containing the diluent, the one or more saccharide standards, and the one or more

25  diluted polysaccharide test samples; (7) mixing the contents of all of the series of
wells in the multiwell plate containing the diluent, the one or more saccharide
standards, and the one or more diluted polysaccharide test samples; (8) covering the
multiwell plate with a cover; (9) heating the multiwell plate; (10) cooling the
multiwell plate; (11) shaking the multiwell plate; and (12) measuring the radiant

30  energy absorbance of the contents of all of the series of wells in the multiwell plate



standard receiving containers, and (c) mxing the

contents of the nultiple saccharide standard receiving
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standards; (2) preparing one or nore diluted

pol ysaccharide test sanples, including the steps of
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series of wells in the mul pla e containing t
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of (chlectserN-es:tydfD gﬁhdt@samﬂneﬂh-&cdnylm maghdsamine/pyruvic acid repeat
pl at taining the diluent
bR b8 QB ARG O REpERGS pupairice
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galactose/glucose/rhamnose repeat unit), S. preumoniae serotype 7F
25  (galactose/glucose/thamnose repeat unit), S. preumoniae serotype 9V
(glucose/galactose/galacturonic acid repeat unit), S. preumoniae serotype 14
(glucose/galactose repeat unit), S. preumoniae serotype 18C
(galactose/glucose/thamnose repeat unit), S. preumoniae serotype 19A
(glucose/rhamnose repeat unit), S. preumoniae serotype 19F (glucose/rhamnose

30  repeat unit), and S. preumoniae serotype 23F (galactose/rhamnose/glucose repeat

unit).



By "saccharide standards" is intended a series of
standards wi th known sacchari de concentrations in each
waee@Rdasd of the series. Such a series of stanPEk/tiS2008056812

include a range of concentrations of saccharides, for
exanple from2.5 nMto 100 nM such as 2.5 nM 5 nM
10nM 15nM 20 nM 25 nM 30 nM 35 nM 40 nM 45

nM 50 s&%c@é\dnta@&r% in&acdAMlideAPorRiM stbek EMhtioR Qowtbd

85 nM 9 Niﬁ 95 nM and 100 nM_ Theoretical standard
consiehsrshyidestagdard pregivig soppinet plyspeshatide tee syple gource

MeaRARR P LRAPAGsLfhafd SRt s% (8 %&Ellvﬁ@tc@ﬁafﬂgr) %ﬁ@nded any
st andard Concentrat| on 1 n e series, t he sl ope,
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e e

curve use reln, term "sacc
vvo rikbaygplattioddst sibdsuglaprylals, pbtiesls.plaot cnirgfngdrabdsngdaplastic

sac&ggo ﬂﬁf %Qw%gssl tion that reflects the conposition

of a po ysaccharide repeat unit fromthe capsul ar
pol ysac oﬁksarsedjleer@ﬁ “aammlnglfhsm thadtreing aportiex efpbaacharide
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uni dajnpleS. anP Iﬁﬁhﬂf&ﬂh@@p&ﬁb@bﬁ’dh&cﬁ réa@@h@ﬁfcmﬂ@mgc@ﬁb}eﬁnce or
repeat uni t neunoni ae serotype 3 (gl ucose repeat
uni ql?vengnt @Wﬁp a §(§]rr‘fftc)96@m&r to"a recetving container, or the

( 9adoacdyas®/ hNnaeehvlt vbh gglidebRSAdLRE éontalner/recmvn&contalner to a

N-acetyl - D- mannosam ne/ pyruvi ¢ aci d repeat uni
15pne‘Mﬁb1ﬁ|ad@ul§Wé?lel?‘i§eA5 15(\@%11 lqomiirte Ao fakillgn fhepetatiauichi t ) |
S. PRSKIRA 3] bs 8EQMPRGA Py 6HHBGLES 361931 HERERS HRATN]E&

repeat unit), S. pneunoni ae serotype 6
( gadea@p&)@émg(bnlm@rg@py brzgnay grase m@b@hqnnglmlpe)tte n@nifolds that allow the

PNefIALAE, ?ﬁa’%@&ﬁi@ ﬁ% i sa{ng[ﬁésas%&?ﬁéc%ﬂ/c ose/ rhammose

repeat unit unoni ae serotype 9
(gl u c 0s é’/ygalﬁla@t’bls altgelcdet ageonised fo ﬁﬂeqtleg dautionnfor yxanPle, of a

2(P ne st (?e wg'r‘ﬁl %Dyogl? soJIutlo(n%r ‘@.{%8@%%%1%8 %e?tssgmpﬁepgsavtvell as an agent

( gatha?tcsb@sSedsgﬂ ibl}mE’eZ :h:(be;;@:meg ne pediarideypdlysacGaride) for saccharide
pn ec%rr{gerr]lltrgt(lsonscﬁ:re(r)rtn}ﬁatlons %hpét rely on radiant energy absorbance measurements.
Diluents that find use in the present invention include, for example, water for
injection (WFI), normal saline (i.e., 0.9% NaCl) and succinate-buffered saline. By
25  “mixing” is intended the mingling or blending of the various components in the
receiving containers or the wells in a multiwell plate. As is well known to one of skill
in the art, the mixing of liquid components can be accomplished by a number of
means, including, for example, repetitive pipetting (such as performed by an
automated liquid handling device) and shaking (such as performed by a plate shaker).
30 As used herein, “polysaccharide test sample” includes a sample that contains a

polysaccharide(s) of known composition. The composition of the polysaccharide(s)

in the test sample must be known, as saccharide concentration is found by
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(gl ucose/ rhamose repeat unit), S. pneunoni ae serotype
19F (gl ucose/rhamose repeat unit), and S. pneunoni ae

W@ 0081112868 23F (gal act ose/ rhanmose/ gl ucose r epeRE€T/US2008/056812
unit).By "source container"” (as in saccharide working
stock sol ution source container, saccharide standard
receiving container, polysaccharide test sanple source
CONdc@drMBfing BE Sk yezglcaﬁ @k dntlfesh 6fsstaccslaﬁa>é 18 Jae@ﬁt Mbsféﬁt using
container) is intended any receptacle use]f3
conDePHRARN PR iPfrem ﬁl@ﬂ@?qrﬁgrﬁwn HBe Biodycad é’lth ﬁasorbance data
Mang Ry 'tlf'%tab&‘%ané‘ GRAE @hNBES Mﬁlﬁ{ﬂ%ﬂ |thé‘rﬂ91\é€hldr%e‘ié?1@ ofa

art and include, but are not Iim ? ass
t ubrasticulsir sgyetype m@wcqh@b@srepqgt @mtsbwhan@onp casof Pqiysai:céw@de

ﬂto 'u g%éé:a?%sﬁ%ﬂt&!&é‘dh th efh% Qﬁ@o?@a{%‘%@aﬁégﬂe&s d('[? lﬁ{e‘b?c?\%eﬁ kfuge

use ansrterri
t r angbgams n@hapﬁdmawl@nd@fepwt setheEni mehwmlylf«sacwgamted@k sample.

solutio i '
t r ansf erlhr i %IB%E g{)peohfsa gf %{gﬁvﬁggfggﬁsggéndl Sy(ﬁeest{actenal capsular
s an@lﬁaccﬂwmfsaclr asrfganaNmertzmgmimiermmqb ON€ neningidides serogroup

sa ar'de ndar ds, nsferrin on of  sa
oo i B GPRE PRt AR b piE bbb ShoRel s

10t r g@imodihnGrayfRar, K1 Haumdnidrsettypd 3t Sageni)niddawetongdest, S.
t he conveyance or venent., of a l;ﬂy'd from.a source

cont&H AP W RLe &i AFEHBOHUREHORE A SrP BT EPI S S

or FRNRAMEE sceftyR R 8 Yinturhdrid seroB@e OVES. preumoniae serotype 14, S,
cont ai ner/recel Vi n& container to a well in a multiwell
n

pl U mAEAG SRS | Sknd et RSSOy PERPAM S Wﬁe‘t”r?él"érs?mtype 19F,

| cpladk, bhaRehat eRGSpCRT. Hfe 9519@@%@@&%%@@ the test sample can
aut omated |iquid handli g&‘f evi ce. Such devi ces
1

1% onl??dWWd@WéJ asiivasne(. or madified o fpeilieiedt senugntignr cajugated (e.g.,
mang, QLR ﬁﬂaﬁeﬁn A dhQWCRAE, b, ro@al%f @JM%omhef@ak B P+ Bluted

l'i quid sanpl es si nul t aneodlsl y.” By luent” is

i nthe@hmdeageé prmple el intadedd p@wpﬂgn@h tegitsirople tf which a
exajpk& aggeegaa&cacharl de working stock solution or a
pol ysaccharide test sanple, as well as an agent that
serves aﬁstaed']hﬂramk‘am(hreageqt molutles aveaggninwith an acidic pH. Ina

(i gCCera c{j erfllpo%l ent?ctﬁe é%rci {j g%enI 191%%1&% ulr%a}gc a%led Ing en?mbodiments,

cen ‘erm na on‘ra
enein g;tdlablsmrsbmmmamém atid neagts. 1nd]31dem emhmnet. hIatoth‘e'r ordbadseents,

I n 1tn ggdlp 0 suffurllcna}élecp hfe%gldlrga%len qr?c’luc{es fetrSBS 'HB' e, water
By “heating said multiwell plate” is intended increasing the temperature of the
contents of the wells of the multiwell plate. The combination of an acid pH (i.e., as
25  provided by the acid reagent) and heat breaks down polysaccharides into their
constituent monosaccharides. For the methods of the invention, the multiwell plate is
heated at a temperature above ambient temperature up to a temperature of 100 °C,
such as at 75 °C, at 80 °C, at 85 °C, at 90 °C, at 95 °C, at 96 °C, at 97 °C, at 98 °C,
and at 99 °C. In a preferred embodiment, the multiwell plate is heated at 95+ 5 °C
30  for 10 =+ 2 minutes. As is well known to one of skill in the art, the amount of time of
heating required to effectuate the breakdown of a polysaccharide into its constituent

monosaccharides depends on, inter alia, the temperature the polysaccharide is heated
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injection (W), normal saline (i.e., 0.9% NaC ) and

succi nate-buffered saline. By "mxing" is intended the
woreeegl1i28¢8 or bl endi ng of the vari ous conmponent BCT/HS1008056812

receiving containers or the wells in a nmultiwell

plate. As is well known to one of skill in the art,

the m xing of |iquid conponents can be acconplished by

a niniae fowef th@%ﬁb%ramr@ qhmhgw ,theftﬁﬁe SRR Rhat Es@’@@hieﬁl %8s
pet ti ngdlgsuc as erforma an aut omat ed

hanwthlﬁg}le xhtsc@f)onaﬁ skilh Ecthegyt ‘(Osatslbﬁt the tipge of hﬁaﬁ@@b%fyd@lthe
pI %1% @Q@l&%%a hSiiHs & nhﬁﬁ&élrblate e Bféﬁs&ﬂﬁsh&wa%%umber of

i ncludes a sarrp cont al ns

anpl e
poI yethedshvealli ke yn e a%rmhwasmﬁcpméhq linghlweftm@te in a water bath or

Oasllle%{u?%‘pl f the polysaccharide(s) in the test
sanp e known, as saccharide concentration is

found bﬁ?etcewlmgmalﬂgnultmelhpm nts iftendgd dedrensmattertethpgjtusfol
Sac BQ ald a&? orf(:f‘lrljee\ﬁ(—t:lls %? e illIRS ]Selatgsbn(g ngrﬁ?e Sglﬁgreh ggte V&a{l Re

obt AF he near regression Fene produ
absmriaplcbedat ayhombertdencdpds opll katven 18 slecinaructi@s removing the

sta ard hem)ecu ar ight of a

e o sPib MRSt SRt pifednftBsy ¢ e
1nanan@hesclef thp playsas bh adrseerct &pzﬁﬁtnviﬂdiﬂnﬁen@ @i anefitighra@mior a

t he appr ri tellnear si on ovi des t he

SO o e e Dtk FapeBRr e BreCent i n

the pol ysagehidiéifleshasio s&ﬁmllﬁwelﬁmat@’pinesld@faguanng the multiwell

pol ysaccharl des of known nposi tion include bacteri al

capdiif  mpdhy it ﬂtaagﬂs slaélr? methgds iR InveRiam gfakingiths

ser @gekieP pifte dh bEBRLAPIidhE hﬁngsﬁ&%ﬁl%%f\éé%&s WlIaBwRin the
Streptococcus serotype la, Goup B Streptococcus

Iserat isd ap, Mplatgshahere@domea@@é thstaprebapce o thperaipmsf 4l of
se rs%dys}@ﬁes%f walls Hlfk%m}?&lh@@u ﬁlﬁ{egﬁsxﬁt@nﬁ}d u§ng B @ﬁéé{}%ﬂo?d?neter to

serotype 5, S. pneunoni ae serotype 6A, 5  pneunoni ae
seroeappe tiBRbs@bangn elithe pirige obwelistoppreinitig, thed lagdn thgryertds & wells

ser t i ae
S-S Sl RUELIRILRS SELELYRE oy SgIRHE
pnmﬂmmca@i@esmsme(&)g For acviyﬁas:hapdenwmaen sartet hgreses, such
2()§ ggas Tﬂgtop Pﬁ?o%gghc?rha gos%?rg % %f(r rPeep%atlurPué egf Se értzeu%i%n ale €
f aCSefdtymB 8 4,68, GBLerFuQ‘a,t 403G, 1ean19fgam®ZBF( Nngseroty[&s & and

fﬁre anH g%se 8mt)me% %gﬁg})gg]ce éﬁlg%rl’lcaao 1rdt %}% r01§e rﬁ%ﬁegt Bt usSela and
i nt ﬂ)@dﬁﬂhca isaRtcyamed harsoahe cin®sdimsanpbe bacevti 2B na is
determined. For polysaccharides that contain galacturonic acid or glucouronic acid in
25  their repeat units (e.g., S. preumoniae serotypes 1 and 5), the sulfuric acid-tetraborate
reagent along with mHDP is used and absorbance is determined. In some
embodiments, absorbance at 520 nm is determined. In the methods of the invention,
accuracy is increased by including replicates of the blank, saccharide standard(s) and
polysaccharide test sample(s), such as 2, 3, 4, 5, 6, or more replicates. The mean
30  absorbance of a set of replicates for the blank, saccharide standard(s) and

polysaccharide test sample(s) are then determined.
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di l uent has been added. As used herein, "acid reagent”

i ncludes a reagent with an acidic pH In a preferred
wepissdiasesit, the acid reagent includes sul furiBCEHUBH08/056812

In sone enbodi nents, in addition to sulfuric acid, the

acid reagent includes anthrone. In other enbodinents,

in addition to sulfuric acid, the acid reagent

i ncl udegy t&ta PR ALRentsBihe TR@RIdI o heFRdsEntMlchiitEihéludes

plate" is intended increasi ntg the tenperature of the

conff@aieyingfe nofongé p celopreagarblrom PR repesHt srusce cppfainer to all of

condil Qatel 8NwAls iRfhe RGIHEVATDIAE cbhtainS dRTOULAGHe B¥e Jrhifore

acid reagent) and heat breaks down pol ysacchari des

i nt@cehBda standprds.iand tetonpron e cldhad palespcctrpde tepfesamples, after

qret J&%gﬁgaﬁlé nﬁlnﬁvéllgb“fﬁgt B)Qr‘]cog)cﬁ @@ag@ﬁ#’ ¥s'i1‘{¥§1l1c{ed Qlcgltngos'iﬁbn that

heated at a tenperature above~anbi ent tenperature up

t 0 iaclhéaypenixtarcethef fordr GEctabledh gaspeatroph®todCfricatly)g0lor upon

0C, - OC, 9 t . 7
at 5 gEY e hogs. Shemun 3 bnfle it fidR oot
mul mH®lahd pdrbdzelel s heated at 95 5 0OC for 10 2
m nutes. As is well known to one of skill in the art,
the amount of time of heating required to effectuate
10 he Dbr eakddsitowdig e&ampley sig oClomd ibgl &valy RF DlukttBios ambihdt bueay of
nonposacchari des depends on, inter alia, the
te;:lﬁl%lltaéltoﬂ're t he pol ysaccharide is heatedat: the | ower
the tenperature, the longer the tinme of heating that
iIs required. It is within the ability of one of skill
in the art to adjust t heEXPRRIMENRRLL | ng based on the
tenperature used. Heating the nultiwell plate can be
1 4.C COMRIpi SN Gt i 1 @MW HIHERRLay Gbr SERLARESo MBIk kAR ohiBnt
the art, such as placing the multiwellT plate in a
wat er bdlhl apthronp agayis apdrig dpfeamiae sapgharidgennigagiogai d
mul o'l)yé@éclhalpde'?ﬁﬁltl dn®aid ﬁgu%ld&gosgg% &eR! ﬁcthéeglu ose and rhamnose
tenperature of t%e contents of 'the wells of t%e
mul nitheed epaat witite (e. Cod Ipnergnanive sprokyeswd 14l 6.4 G, €F cBh 1Hel 8C,
acc L i [ fu/met [
el apd OF 288 PR B LBBRY ¢V IR SHIERSIRI e R U, The
2(s ourodysaghakideli$ bnakengdovin ihfo its cobstiaentandyiogarthardepler tht enten of
A ts%ifnurallg élc\llcf lu%ﬁ’hegth efh@ lar?t eng 96@1 ebnt retagtgnwsi’til%qerlﬁegostegtoafﬁ a yellow-
envi ronnen e.g., arefrigerator or a water bat Sm
Wi t dredn doknqairoatpluxevioed shaodaiinc énicad geperphbtometricsiticla.gaat 625

4 00). . .
nn)l); over the range of the assay, absorbance is proportional to the amount of hexoses

present.
25
Reagent Preparation
50 mM saccharide stock solutions were prepared using the following formula
to calculate the weight of the saccharide required for each serotype stock:
mg of saccharide to weigh = 50 mM x volume (ml) x MW
30 1000 ml/L x Std. Purity
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As used herein, "shaking said nmultiwell plate"

includes agitating the nultiwell plate to m x the
w@owsemsss of its wells. In the nmethods of the PCT/US2008/056812

i nvention, shaking the nultiwell plate can be

acconpl i shed usi ng any nunber of devices well known in

the art, such as, a plate shaker. By "neasuring the

abmbkan&ew&éhtgn@smlﬁ%@e@f all of said series of
wells in said multiwell plate” is intended using a

spectrophotorreter to mmmolehﬂaﬂb@%mance of the

eries of well cont k _the series of

\&hdcBarid© NGadctoben a{aﬁ‘%‘méc '(ﬁ)§ci§? ’ -,

<

ARidane 5 %fﬁtéil']?'h p N-Acetyl-D-
"'Nl(.il S0 wetts—containing—the pot

) alaCtosaming | Mannosamine
] SAdlUllidf T Ut col
ight S) . 1do0r |pobysacchagidesibbal ¢ontain pautral 212
ﬂg&&&s such gs gal actjose, glucosg and rhamose in

—rrnr

their repeat units (e.g., S. pneunobni ae serotypes 3,
4, 6A, GB) mVHS. Mumddige $B&ypet A, 6ROBB, ENEV2BE;19NMIF, and

R e PSR LB R vt 4

abS}Q{ebﬂM@e Seﬁotﬁ&t 1I8CEdeelchride WosaipRst@kROIdtioMRESe prepared, using

at. 6 det erm ne
poI ’5% g@@ﬁﬁca*@g t FF%‘EE S@EWPS% P @QF%g}eﬁPB‘HP%“%‘?f&heor
9l UsDLEhIRGdeaspct hiik dfla@dhrsefog@@@tabwalﬂ &d[|).9-. S
pneunoni ae serotypes 1 and the sulfuric
aci d-tetraborate reagent along Wi th wHDP |s used and

absorbance is determ ned. In me enbod
1Gbsor bance T4bledboS. W?’%O%tsélﬁﬁaﬁéﬁ%r’ﬁ”&ﬂ@dﬁ%{”ﬁ@@% of

the 1T aeem§i on, accuracy]i e NG 19a/
r epl beases of the bl k| QeEchalt de (33 Andhr d(g andor | =¥

po l ?gd@mfh%‘ﬁq de test Sme %(1)9&“ 50 = §ch§r§de %ec#uged péhSeréype6

or Hcates. The nmean absorbance set of

I epH-EdE8E £ or the Elo%m 0 dHAP; 42000 T 01 700y | ong 200
Galacturonic - )

poI ysagghari de t esit sarrpl e(s) are |t f®n |det erm-ned. I n

certaGR.EIDouT RS, _tE TERy MaTs0e | 1ob& | PEeS EMNboo 500 500

i NVemkdvenciingl udes| tsh@nsf erring -a |[portion of a col or

r eagemimdfoscom|a collor -repgenmt goowde cont al nersovo | alsho 1000

of | t Neegetr es of wel ) | n the nultliwell plate . i
contGaieaesHy he dil uent .l the one orl more sacchari de

stland4Fde- and the one pr more dilluted pol ysacchari de
te annosarrime e A D

after—eootHng—the—mutiweld ate— By
N ) 2 P DY

" clol Qﬁate;@@)gert 24.3 | i2ht epdéd’ a |cBAPOSIL || 015t hat/ > 240 | 230

i nL’INBWOhfﬁlebUUbl dlijce It 1071 da [uet el dUT £ &)l:‘. .
5

spect r gphot onet¥d cal??Y) | cétor |updn 20 | 259

250 25.0
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reaction with a saccharide. Exenplary color form ng
substances i nclude ant hrone, nHDP and carbazol e. The

WO 200BowISs) exanpl es are of fered by way of il uBCT/EHS10081056812
and not by way of limtation. EXPERI MENTAL Exanple 1:
Aut omat ed ant hrone assay for determ nation of
saccharide content The anthrone assay is used to
det er ;PR /HAGE ki BRidEANAPB SeproPRLYsSeehRuL WSk hsbek
contai n neutral hexoses, sugl@assgal actose, glucose

and rhamose din their repeat units (e g S
pneur‘r‘oni ae ser oferppe 2 NmYRh NmpWiss %LGBSdQ/l GBS 11 1‘_8C’

19A, 19F, and %@%ﬁ%ﬁ%vser ot S\’/hbr%fggﬁi eg%&@m&n&and GBS
serotypes | afanmg idtd~ [Te potySs@cCcmangfe T ST oken
down into it$ GRBESKkkUENT nMonosacchari des|by the
action of sulfurisidaci d and heat. The antlrohe reagent
reacts with fhe Giexwvses| t¥0form-a yel |56y eef? col ored
conpl ex whose XRhsdrdsithce i-s read - -
spect rophot onfet FiBalt y ke g | at” 625 nm); lover the

range of thela a'% ;fr'n%psor bante is propertional to the
anmount of he OSERH TSNt Reagent—Freparation—5H0 mV
sacchari de st ogkns@his i ons were prepared using the

fol | ow ng forf muligh HufityCa czg.lsa e M}e wel,g t 01‘23.§h3

sacchari de reguivetedmh or| €ach| serotyp t ock " ngy| of

e’s
saccharide t¢ Wedgbum 50 X val.u G ) | x 1000
m/L x Std. Purit@hol oo 2 e BT e 2L b Tabl e

| . Table I - Mol ecular Wights 1.0 mM (S. pneunoni ae

ser ot ypes.: % - -

i oot oty 4 T A e oy Sttty ARy o
Sandanthrénermiith F0 mld ywiburicaeidser ot ype 18C) sacchari de
wor ki ng stock sol utions were prepared, using the 50 niV

saccharide stock solutions, to reflect the conposition
of Stwelard Preparation

For all Nm, GBS and S. preumoniae serotypes (except 18C), 15 nM, 30 nM,
45 nM, and 60 nM saccharide standards (in 1 ml aliquots) are prepared with a Janus
10 (Perkin-Elmer, Waltham, MA) automated liquid handling system in sets of 5
microcentrifuge tubes for each concentration, using the 1.0 mM working stock
solution appropriate for the serotype being assayed with WFI as the diluent. For S.
preumoniae serotype 18C, 7.5 nM, 15 nM, 22.5 nM and 30 nM saccharide standards
(in 1 ml aliquots) are prepared using the 0.5 mM working stock solution. These

15  volumes are used for preparing a default standard curve.

Sample Preparation
Dilutions required to bring the sample (e.g., S. preumoniae serotypes 3, 4, 6A,
6B, 7F, 9V, 14, 18C, 19A, 19F, and 23F; Nm scrotypes Y and Wy35; and GBS
20  serotypes la and III) into the range of the assay are prepared with a Janus automated
liquid handling system in sets of 5 microcentrifuge tubes for each dilution. The
following calculation may be used to estimate the amount of sample, for all Nm, GBS

and S. pneumoniae serotypes (except 18C):
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pol ysacchari de repeat unit of each serotype (Tables II
and I'l1).Table IIl -N. neningitidis/ Goup B
w@Repi1aseccus Sacchari de Wor ki ngSt ock Sol ut i oPGI/B81008/056812
reagent (0.2% anthrone-sul furic acid) was prepared by
mxing 1.0 g of anthrone with 500 m of sulfuric acid.
Standard Preparation For all Nm GBS and S. pneunoni ae
serotypes (except 18C), 15 nM 30 nM 45 nM and 60 nM

sacchari de standaidssd il (Hdl-s@! dupd@iShvar e prepared
wth a Janus (F’ef&g&'@i&%&em\é‘%& ) SoGlah ted

[iquid handling systemin sets o Cro fuge

ubes for each concentration, using the 1.0 mM worKki ng

§ . ! .
stock sol uti on. AP RILALE 19y IS FELALARGEE! NI
assayed with as’ ?%ee&(%lt%\(hco nieht (mﬁ/ M|g/an(lag
serotype 18C, 7.5 nM BN 25BN o)

saccharide standards (in 1m aliquots) are prepared
usi ng t hethd ckpeoivll varickitigios bHCianptd iWhotorcll cktaBEdhed, @l rape o

are used for prepari a_defauylt standa curve.

1o rihESr e fsTBR - BTt Tone ety B8 kOB ideast one
sanpiliefal ¢itBin,theSan@NFWliREFe Serotypes 3, 4, 6A, 6B,

7F, 9V, 14, 18C, 19A, 19F, and 23F; Nm serotypes Y and
W35 ; and GBS serotypes la and Il1) into the range of
t hepassay. are prepared with a Janus automated |iquid
handl i ng systemin sets of 5 mcrocentrifuge tubes for

each di IUitrnedhe Jarpeautsmateslicqugy! heatléng sasteranvitheytegrated dabyyare
14 0 GS¥hiTRE FmldAG 2 ATRHP Ins i m SRR For rbRler RltdorNEh, (FHRR AR
S :m Ssanple = 30 nM

. pneunoni ae serotypes (except 18C): : \
( mi @ageldnd euxipg vy rgplicaisyrs d 0@ bl dalleaniaat WEH afqdjfrenjedynto

T exact el ot IS et el P B e o
expeoff ecthapproprite steiident (ek., &. manpbead Statges ket I6A, 6B, 7F, 9V,
coLaPhieat, 9 s Sl Ll 95 35 865y Shona )
20 east dsprdsed into five wells of the multiwell plate, as are five replicates at 100 ul of
each test sample into five wells of the multiwell plate.

Two hundred microliters of acid reagent are added to each well and the
contents of the wells mixed thoroughly with repetitive pipetting. The multiwell plate
is covered (manually or via the labware movement arm) and heated at 95 + 5 °C for

25 10+ 2 minutes, after which it is cooled at ambient temperature for > 10 minutes. The
multiwell plate is placed on the plate reader by the labware movement arm, gently
shaken and radiant energy absorbance of the contents of the wells is determined at
625 nm.

Representative examples of automated runs performed using S. preumoniae

30  serotype 6A saccharide standards and test samples are shown in Table IV and Table
V.
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W |

| fall

within the range of the assay. Procedure

Usi ng the Janus automated |iquid handling systemwth
WO paosgraved | abware novenment arm and anci | | ar yPCT/US2008/056812

instrunmentation for reader integration, tenperature
control and m xing, five replicates at 100 m of
diluent (e.g., WFI) are dispensed into five wells of a
mul tiwell plate; tmbzéjmug%e%nyderggr@@eﬁbl ank. Five
rep| i cat es at 100 1 ch annrggrl at6eA st_a_n_!_aé% — —
i [0
(5 Pyl et ﬁ-aa.éédtiayﬁ%; ey St e | o
or GBS °$ uaéi‘ﬂ?‘a : If‘ﬁ Ml 180 s e ddag 'zfl‘.:‘ﬂ)9 f'\g:éSO 1:200
wej 085801 Qﬁé mQ~515FWDIq795bI at'@23 as 08¥%e [f POE rlepPicat 847! 0.283
at| 208 Moo each7t psts2sanmloeo i Nboodt i| vesasel|l ssof |t hevo | 0288
LYl o pha Eo.qq]wo Jhu&df%pgm 0'6916' te5§53o’r 8640 0414 | 0299
r =are—atdead—tp—each—weH—ant—tHhe—contrents—of—the
PO x &35t hot Blighl Y5t t H ¥ bplef#1 ve "6l lpat £Hg 0312
rru|| Vel | 0.0 af eO.i4S COVET ed 1(0nualedy | op-6Mi g Dhe 0.402 0.301
| abware novenent arn) and heated at 95 5 0C for 10 2
m nutes, after which it is cooled at anbi ent
tenperature for > @i nmut seevrphige girtpoef| plate is
pl dCEUDiRRont NE [ [Hxadrimentd A0 Elpetient 316 Expdiaht@ JTRYE NESthd. Dev. | RSD %
arm genid y shakenrsand [rads&ng ener gyoabsof bedaCle 6b21 3.65
the coni.eants of teh&nwell s s &sdet ér menest at| 62 |nnv.3se 6.36
Repr esensaat i ve examsl es| of s.zuap omat ed.16asns [pesfiofr neek2 3.93
usilng S. pneunoni ae _serjotype 6A gacchari del st andards
and _test savlles 6a68® shown5.ra48 Tahl e 61%61and| Tabl e
V. Tabl eSth¥/De5| prebftpnilae &&Krdt ype @A14Pablle V-
pneumnni aBSKk ot WI&7E6 AN nel.eper ilnedis&2Swerie perf or med
usi ng nine diflf erent 94-wel | pl atles: sjx r plir‘r-n‘pc aof
st andards and Qnmrjl es were prpﬁnrpd on each pl e For
Ex o Bilufions 1| Expesiment 4,3 Exparimay 1 RSD %
15 [pM—B8E aM-and 2685 M st afAS ds. 1.80
a tandabd—euive 6&%%25’ gelrer St ed—ug 143
nM andﬁ s t-SHEAr-eHs Sé: e i 2.20
Joo0 LY Sle 58959, ~ ] . . 3.19
ar SToOWH.— AVE —average, ot a1 . Tal
devyratTom; AvID: |55—§i14$ti Ve bg_ﬂ;lééidl T L—é H@fll T,
Stnd. Dev. 0.2141 0.2152 0.0698
RSD % 3.6209 3.5055 1.1406
Dilution Experiment 7 Experiment 8 Experiment9 | AVG. | Stnd.Dev. | RSD %
1:50 6.0184 6.1108 6.3469 6.159 0.169 2.75
1:75 6.1008 6.0902 6.4042 6.198 0.178 2.88
1:100 6.5066 6.6051 6.7570 6.623 0.126 1.90
AVG. 6.2086 6.2687 6.5027
Stnd. Dev. 0.2613 0.2915 0.2221
RSD % 4.2093 4.6506 3.4149
Grand AVG.
Experiments 1-9
(n=30) 6.112
Grand Stnd.
Dev. 0.265
Grand RSD % 4.34
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Exanple 2 : Automated uronic acid assay for
determ nati on of saccharide content The uronic acid
W@ 2®aA12868 used t o det erm ne sacchari de cont ent PEES2008/056812
pol ysacchari des that contain gal acturonic or
gl ucouroni c acid nonosaccharides in their repeat units
(e.g., S. pneunoni ae serotypes 1 and 5). The
pol ysac aiakipe@nchs whé kg e OO nite At reht b waIGRSE; isik tgRhtes of
Mo o8 @cis ind ranglieswdnyprdphiel oa el i9ate. dbr Espirifaentsi 165, @xtindiyd cgrodhivasm
t et geeehnese ating Lamd Shedd pnd OAeld ﬁt@qd@ﬁﬁ bfr EreiDni éﬂsiégmdtlﬁ gurve was
#eﬁwl%ﬁr;}g e? Egh%:v stan rj 3%:\6;?(?%]5 %ﬂ%lfiw(flﬁélar dewan?lg)%lglﬂ}?ée
rea OEhactt BB i ca at 524" er
t he range of the assay, absorbance i's proportlonal to
t heBxamplatt: Aofonat@hircniasdidapaefe diternfReAige of sabtlafide adnitaan
A 50 nmM gal acturoni c acid stock sol ution was ep ar ed
st ng ¢ HIC PR S 3T it B e et iR RaP e “or
t hepdRb@bhritled fhaﬁ%%h@#g/l gdl:ftﬂh‘brﬁe ok glﬁ@uﬁfmo@i@id&ﬁ&ﬂb@zﬁﬁhﬁldes in
= X vol une
loloofgelmeptat %g@t §s- |5Lﬁ’1€t”§70’ﬂa915660t¥ﬁ\9ﬁ d,&rl%é} Jﬁ‘ﬁ ngsa&el?aalde is

Woriebing &®wagko &@l:dﬂsin%‘nt\fﬁﬁloﬁbﬁﬁﬁﬂ&d)y thSdditn Bf‘s@tlf’éﬁc ma
gal acturonic acid stock solution. Acid reagent

(12

MV 98U TheataBhatte Addition of BIHARY @ysendls fprmaysr atp Blyhsw-

M XdofGeLeod1& With ARGtk rsﬁ&%@{o?on‘i’e%&h%‘ b at aﬁ SW) hR): over

500 m of sulfuric acid. Standard Preparation

nanfberesinge of the #way. absaganceds poporgpenl !LOGthﬁ M @ﬁ%ﬂ@i’ll@ acid
1§tq&ggﬁgs (in 1ImM aliquots) are prepared with the

Janus automated liquid handling systemin sets of 5

m crocentrifuge tubes for each concentration, using

t he turoni c acid working stock solutlon

?ﬁ@@V?$%%?h%%dlluent These vol unes are used for
preparln@SQHM@gaummomtamdamdiﬁmnweMSanpbae¢Mnmamaﬁﬂban

formula to calculate the weight of the galacturonic acid required:

20 mg of galacturonic acid to weigh = 50 mM x volume (ml) x 212.2
mole

1000 ml/L x Std. Purity
A 1.0 mM galacturonic acid working stock solution was prepared, using the 50
mM galacturonic acid stock solution.
25 Acid reagent (12.5 mM sodium tetraborate-sulfuric acid) was prepared by

mixing 2.38 g of sodium tetraborate decahydrate with 500 ml of sulfuric acid.

Standard Preparation
Two nanomolar, 4 nM, 8 nM, 12 nM, and 16 nM saccharide standards (in 1 ml
30  aliquots) are prepared with the Janus automated liquid handling system in sets of 5
microcentrifuge tubes for each concentration, using the 1.0 mM galacturonic acid
working stock solution with WFT as the diluent. These volumes are used for

preparing a default standard curve.
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Dilutions required to bring the sanple (e.g., S

pneunoni ae serotypes 1 and 5) into the range of the
W@s®as12zse prepared with a Janus aut omat ed | i qgeETUS2008/056812

handl i ng systemin sets of 5 mcrocentrifuge tubes for

each dilution. The follow ng cal cul ati on may be used

to estimate the anount of sanple, for both 5.

pne e sergtypes: m sanple = 8 nM (md-std.

curve NﬁVex ected concentration (ng/m) x | OCOOng/ ng

1f the é?eb*@e@%sqle@ﬁé%mq@ém BT (- SaprispEorige fff‘é‘?tﬂ%‘éllland 5)

estap|

1 1%% tliec‘%gge o:l_f":fher %Q&ear@lgsrgﬁjdréd%fﬂpﬁ] %(r)%sc‘algﬁléaﬁ&% %gu({ lgdtnghng

| eawttewrieseki ¢S migrqcentfifuge mbentor mhgéumﬁn tThe fellogang calculation

r I t

L et b O B A D TR B E BBt IRE) e

anC|IIary i nstrunmentation for reader integration,

t enper at ur e obsatipdd = AN (Mikstdgourdd) we MWEpl | cat es at 40

m of diluent (e.gpectddoncatiatich @Rened 1000/ ve

wells of a multiwell plate; the diluent serving as a

10l ank. K ihe ei&@ﬂeh 6@iceratibn 40a Gmphf is ﬁ@t&bbllad@ﬁbmeél atr@nge of
standard (e. ? eunpni ae serotypes 1

di sfblélﬁglé%s Feﬁ?c&?df(ﬁ Ge Ll 18- 6110 el SPudnd; L0 Sltﬂhél%aé at ls%st one

ar ewfii Y@ withRl thC@h@Sordte AQym of each test sanple into
five wells of the nult|mell plate. Two hundred fifty

mcroliters of acid reagent are added to each well and
thepgonents of the wells mxed thoroughly with
repetitive pipetting. The nultiwell plate is covered

1§ manual 1Ypingrthe/{agus dyeomasdsilegued I dlengessteramyih intagrated dabevdre
at Iggveglgn{ eﬁlfn a%g aﬁgl ﬁt%trurﬁ aﬁfon\%y rganief @Itel\%ﬁltlgg % I?E:r'ﬂ'&re

anbi ent t enper at ur m nut es. e mcroliters
ofcanma%ndﬂmﬁn&ék@ddéumﬁnnéaohOMbmmnang Vﬁﬁ)@@dﬁﬁmmﬁlmO
of I Lhor, t

i pﬁe\{llt wolls 0% %_ n]tfé\xgeﬁt plat S cgﬁ?%t Fflf( lV rephcates at 40 ul

al | (Ef\mdl etpprdpﬁate standardi(ey. ,eﬁnpndatemﬁé &truﬂypesfl_cund 155 arﬂ (Ellspensed
o S S I T R B 1 P
shakerfivarells aihafiultiwell plate.
Two hundred fifty microliters of acid reagent are added to each well and the
contents of the wells mixed thoroughly with repetitive pipetting. The multiwell plate
is covered (manually or via the labware movement arm) and heated at 90 °C for 20
25  minutes, after which it is cooled at ambient temperature for > 20 minutes. Five
microliters of 0.15% mHDP is added to each well and the contents of the wells mixed
thoroughly with repetitive pipetting. The contents of the multiwell plate are allowed
to react at ambient temperature for 15-20 minutes, after which the multiwell plate is
placed on the plate reader by the labware movement arm, gently shaken and radiant

30  energy absorbance of the contents of the wells is determined at 520 nm.

The article “a” and “an” are used herein to refer to one or more than one (i.e.,
to at least one) of the grammatical object of the article. By way of example, “an

element” means one or more element.
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ener gy absorbance of the contents of the wells is
determ ned at 520 nm The article "a" and "an" are

W z@d/1ssein to refer to one or nore than one ¥ET/ES2008/056812
at | east one) of the grammatical object of the
article. By way of exanple, "an el ement" neans one or
nore el enment. All publications and patent applications

ment i one %dﬁ)hl:d’i%n§ﬁﬁl%afeh@é}iph%oﬂ§ﬁeﬂtféﬂé&ﬂ&hé&?e@ﬁcattﬁﬁ are
| evel of those skil inthe art to which

i nviddiedtiys op e deyiehef thosp pkifierhinitheaart to dickfhis fpyeetipn pertains. All
ap %dbﬁ@a&ﬂo{%@a%d%ﬁnmbﬁéaﬁohsfh%’ﬁé}% %{c%ﬂ)opa)(edft%frgfe?eﬂ&etott& same
t he same extent as each 1 ndivid pu i cation or

pat &Nt epprdch mdlbﬁla&\a@ﬂl@vw@u of p@tamtlapplwnﬁori viehi sppaditiegily ynd
3 ndih?@fdﬁgi aﬁlﬁdll%ﬁed 3GRIRY hﬁ)}a@ yrefegrfn% ence. Al though

t he as

or egoi ng i hvent i on Sscribed in sone
detai | Byithaagh tbé fartdoirgtinemntionhaabderedeagrivied inf omeplarap s ey of
f gl f [
c erl gI&I%,ltlB %ln%l eé;grgglg 53% r]ggg)%]g&%’f falﬁ ng ullde}?%an% nrgaR lé&ll BQ%VIOUS
w tthatcetthe clmgmndﬁnoﬂtfeamms enm@l@d pralcmerismfﬁhWﬁe deé:bf thS
CLAIME% H» An aut omat ed net hod of determn ning
sacPRANCGE* W ncent rati on, conprising the steps of: a)
prepari ng one or nore saccharide standards, conpri sing
the steps of: (i) transferring a portion of a
sacchari de working stock solution froma sacchari de
wor ki ng stock sol ution source container to multiple
sacchari de standard receiving containers; (ii)
transferring a portion of a diluent froma dil uent
source container to said nultiple saccharide standard
receiving containers; and (iii) mxing the contents of
said nmultiple saccharide standard receiving containers
to prepare said one or nore saccharide standards; b)
prepari ng one or nore diluted polysaccharide test
sanpl es, conprising the steps of: (i) transferring a
portion of a polysaccharide test sanple froma
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pol ysaccharide test sanple source container to
mul ti pl e pol ysacchari de test sanple receiving

w@omsaiases s; (ii) transferring a portion of theCHUB29681056812
fromsaid diluent source container to said nultiple
pol ysaccharide test sanple receiving containers; and
(ii1) mxing the contents of said nultiple

pol ysAatehardes tesimsenpl e receiving containers to
prepare said one or nore diluted pol ysaccharide test

sanples; c) transferring a portion of the diluent from

sai d di ljuent A%%H{oﬁ%te@l%htt@drb? Hetbhifing %chl?ﬁldgfcoﬁé%ﬁ&a%oh n
amultiwell plate; d) transferring a portion of said

onecomprinpe thesteps ar | de st andards from each of said
grul ti pl ea sac P{%gcfuﬁr%eon% to%gl%rsgcc'h% 'sY nﬁa@ds‘: 95‘:%.81’15“1%’ e [Bpsr:

series o said nulti
transferring(ia potlrrmS@n‘lrtgfa Iwamcuil Qf ra@aqgharrdgr\@rldng stoekgsolution

pol ysacchar i (fl {,chﬁ?&gj\ivc?rﬁl QM goq&t%n%f r%c?i:oqlta%letr lVto Bul%ple

polysaccharldé tes celrving contai ners
seri es of wekdcghdride smndirdmbdzlvmgbdmtqahm e; f )
transferring.é porti fn of an. ac%d reag g ({ m.an aci
reagent sour 8 coWtPSICHEIE ARSI Of GATEGR Fowdr (gD S?“rce
lonel I's in sai dorﬂ‘ﬁihérlt@!\@ﬂ mplt@te&a@dhﬁlﬁc&l skintgrd seedingiconteintrs; and
said one or e saccharide st and sai d one or
Tore i1 ut edUBbl ySRaEAr PR AR R S
the cont ent sr@tivilglcofthins@idipregiid &8d e IMlokSsabehatiad Handards;
mul tiwel | plate containing said djiluent, said one or
more sa®har PHEIEZARA AT B8 Ulhigd ealvepcelrsidp fosiigmeles, comprising
di |yt edhsp@l ysacchari de test sanples; h) covering said

multiwell plate with a cover; i) heating said
Il tiwel | pl fe; fransfopdganegtionaifa pelysacrlaside test saimple from a

polysaccharide test sample source container to multiple polysaccharide
test sample receiving containers;
(i)  transferring a portion of the diluent from said diluent source
container to said multiple polysaccharide test sample receiving

20 containers; and
(iii)  mixing the contents of said multiple polysaccharide test sample
receiving containers to prepare said one or more diluted polysaccharide
test samples;

c) transferring a portion of the diluent from said diluent source container

25  to aseries of wells in a multiwell plate;

d) transferring a portion of said one or more saccharide standards from
each of said multiple saccharide standard receiving containers to a series of wells in
said multiwell plate;

e) transferring a portion of said one or more diluted polysaccharide test

30  samples from each of said multiple polysaccharide test sample receiving containers to

a series of wells in said multiwell plate;
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k) shaking said nultiwell plate; and 1) neasuring the
radi ant energy absorbance of the contents of all of

wa 200d/182868 es of wells in said multiwell plate PCT/US2008/056812
contai ning said diluent, said one or nore saccharide
standards, and said one or nore diluted polysaccharide
test sanples, wherein steps a-1 are performed w thout

human i nf er veaptdr@Ang Zpori o MBtabRde2bntGt o M deid Jeb’é’ehf%ﬁrce
conprising the step ? transferring a portion of

col Gntapshgeol F3ig rﬁrﬁs ebrelts ip std Bt deceiining W& dijygnt,
al | saﬁifoné 3k glo%%raéc%§n&f sté’ﬂﬁlujd? ah@ s @bt S drd ¥Rledd ﬂylﬁﬁ&hande

containing said diluent, sdid one or nore saccharid
st atrdararles; and sald one or nore diluted polysaccharlde

fest sa ' es PI)QF Al %‘RQA \A;nB‘tgauSo?'st Qé(j-leE é}’”@’ﬂ s 19%51}& ﬁmlt?weu plate

The net erei n sai reag
c orm»mtam st dlydr idyaicph enyd sacchdrideTtandands, hod saydl omﬁl @inmre

1 q&h%mégpg&%hﬁ¥é§%gwﬁg&%har|de wor ki ng stock sol ution

nor e tharides selected fromthe
group CGDS|stwmgn@&ndmmhmmﬁ@kmgahmetmge, gl ucose,
galacturonlc

a PYI Vi id,
oot i D ghrig sl R Nacer yi -
1¢>nanno§ﬁn1nemﬂmgﬁh&nmﬁhhﬂumné claiml1l or 2, wherein
sai d pol ysacchari de .t onpri ses one or nore
of a ba erlgfigﬁﬁgﬂnﬁanﬂaﬁggﬁé@ﬁaride, an activated
bacterial capgiuding BRlryEaeehasy dLoBinca obte baittrd of all of said
capsul ar polysaccharlde- rotein conjugate. 6. The

met KoeF Grveds & sidgnultjpel @luaﬁ C%%l%é&l@é%}l%ﬂt sgigpag prmore

pol ¥se NS 6 ARV ELiS 65 F nRAC BBt Blol AR B test samples,
£olysacchar|de sel ected froma group of bacteria

on¥hesein figpsoF | 3 PerERMAd vithelt Suset Bigrsapory, N
meni ngitidis serogroup W35, Goup B Streptococcus
serotype la, G oup B Streptococcus serotype |11
5. pheundiic awthod b elpive |, furtlgr comprimmeprthagernselrtnyfpeing a pgrtion of
PNELIREN %el’?t%lro% y pcﬁorét ag% ROEH g%ﬂtaﬁﬁer‘?@gl%fysgﬁ sg’rie S)‘f wells in
pneunoni a€ ser ot K g pneunoni ae ser ot 5 . g
pnesaiomilgecly phawtcyptelnmg saig, dpln@m,rmldl e osmpmsycp‘ba@@t, sta@dards,

2P NEHTRE Id%ge 35 gre)élﬁute(} Olys%ccﬁl g}i‘ent%gllsgr%ples, after cooling said multiwell

plate.

3. The method of claim 2, wherein said color reagent comprises meta-
hydroxydiphenyl.

25
4. The method of claim 1 or 2, wherein said saccharide working stock solution
comprises one or more saccharides selected from the group consisting of rhamnose,
galactose, glucose, galacturonic acid, pyruvic acid, N-acetyl-D-galactosamine, and N-
acetyl-D-mannosamine.

30
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serotype 18C, S. pneunoni ae serotype 19A, S.
pneunoni ae serotype 19F, S. pneunoni ae serotype 23F,
wapasamshs nati ons thereof. 7. The nmet hod of clBCHUL2008/056812
wherein said acid reagent conprises sulfuric acid and
anthrone. 8. The nethod of claim2, wherein said acid
reagent conprises sulfuric acid and tetraborate. 9.

Thes met hod nRkhoRlodbBind 1 6F 2, vhe WIELE] fbliad HarhRGEH Mhsie
wor ki ng, stock sol ution source containers, said

S aCROMHF FHONS PRMER 2 bagara) Fagulaigiobapgsaarile, ypcgvated bacterial
pO'&@Q&ﬁ%@fkﬂﬁmﬁﬁékr§§ﬂﬁ£ﬁlé@Hﬁﬁ%oB@ﬂ%ﬁﬁﬂ@5§nmﬁegyé§kﬂ
pol ysaccharlde test sanple recelving containers are
selected fromthe group consisting of glass test
§ Ub@ S, p['h@‘fﬁe'tlﬁ){l 0?§ltamli g%reu?ga"f‘@ﬁac%'rﬁf suﬁ’alr?tcﬁfy%a%c%'riﬂl: S,
plastlc centrifuge t Astic mcrocen uge
t ub@sprisesd traotnmlnamsubnsolwaecrleode sek0ted Tioe sngrbinoef befteria
;:Laéog%rléibn% Og éﬁn ?Fﬂl??l?dls S% g%% ]#} enénlnﬁ?tledgst Ie%o%o%ﬁ \{7 r@roup B
sal Strepiocsaroc senaty e IamfomeBwepzabocnmv seamj)edﬁrm Lpnatmaams
thereﬁﬁjllg. The netho%m aimi1 mﬁ ein sai
di | TEMPS s EEEP ¥ 619 Sét é’ﬁeﬂ’?m“ﬁfsm%’? o p8?””&“l”é‘1€
10L ofrerozype\&hsrﬁzbm@@aeoketdt@%mesrpn@gnmamfoftﬁfermds byre@ioniae

autonateq wﬁ ui d handlig& gﬁﬁ% 13.. The neﬁh%g of )
cl aiCHPS,/Fuh EPE1 LK SErORTE SEC GG RERE| preumonide
devicesy QB! 5 $R8uonns sEﬂo%@WQL@' S. Phdptonfie REOiypOl ok, S14.
The nmethod of claim1 or wherein said mxing is
perA S HEH D TIEE S t W@Oﬁbﬁé&w fh§reof5. The method of
claiml1 or 2, wherein heating said multiwell plate is
£erforned by a plate heater. 16. An automated nethod

f Het erlhemcthgd ohelatm . veerdniribind BegghconyBiwpyuliimgacid and
theyg:eRs of :

8. The method of claim 2, wherein said acid reagent comprises sulfuric acid and
tetraborate.

20
9. The method of claim 1 or 2, wherein said saccharide working stock solution

source containers, said saccharide standard receiving containers, said polysaccharide

test sample source containers, and said polysaccharide test sample receiving

containers are selected from the group consisting of glass test tubes, plastic test tubes,
25  glass vials, plastic vials, plastic centrifuge tubes, plastic microcentrifuge tubes, and

combinations thereof.

10. The method of claim 1 or 2, wherein said diluent is selected from the group
consisting of water for injection, normal saline, succinate-buffered saline, and
30  combinations thereof.

11. The method of claim 1 or 2, wherein said diluent is water for injection.
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a) preparing one or nore saccharide standards,

conprising the steps of: (i) transferring a portion of
w@2@aacises | de wor ki ng stock sol uti on conpri si NBCDHE2008/056812

nore saccharides selected fromthe group consisting of

rhammose, gal act ose, gl ucose, gal acturonic acid,

pyruvi c acid, Nacetyl- D-gal actosam ne, and

N-aget y IThPndBHba @ 8inh € of 7, (ife RS AECHRE fe o WOp difoRiEle SbyPHK
sol ution source container to multiple saccharide

st afpmated lopid kepdlipectsticai ners; (ii) transferring a

portion of a diluent froma diluent source container

to said nultiple sacchari de standard receivin
gl,'mgdievice

contiai néihs megfied of Plein) Lvivsticiein welautammptesiqyiddfan
grul &, ki@es%?gﬁﬁa{ah&?p%@@ﬂ%i%l ecelving containers to

prepare sa one or re sacchari de standards; b)
preparing one or nore diluted polysaccharide test

sa l €S & M B ngm]i Egr i eino{aid rgllx)n}gtig @&%Jn%&! B)p gpgitive
portion of & polysaccharrde test sanpl® tonprising a
bactipatiigd. capsul ar pol ysacchari de selected froma
group of bacteria consisting of S. pneunoniae
serotypes 3, 4, 6A, 6B, 7F, 9V, 14, 18C, 19A, 19F, and
1R3FA & r ormha nptod Sackenal ba® vhesdin katid @idaulticell pnatiapsreimed
to nmul ti be golysaccharide test sanple receiving
coH@ﬁﬂﬂ@g 45 ) transferring a portion of the dil uent
fromsaid diluent source container to said nultiple
pol ysacchari de test sanple receiving. containers; and

(i 119 miAD apated meshedefidstegpiniigisacchefideicgpesntration; comprising
pol ysagshari de test sanple receiving containers to
repare said one or nore diluted polysaccharide test
Isanpl es;?) c) Preasdieang ohgok speshptidsitagiarth omprisingrhe stepsraf:
sai d di| uent (S0Ur e fafted fiffon' P a3t ir @S Aind BbdiSofiton
a multiwell plate;
comprising one or more saccharides selected from the group consisting
of thamnose, galactose, glucose, galacturonic acid, pyruvic acid, N-
acetyl-D-galactosamine, and N-acetyl-D-mannosamine from a
20 saccharide working stock solution source container to multiple
saccharide standard receiving containers;
(i)  transferring a portion of a diluent from a diluent source
container to said multiple saccharide standard receiving containers; and
(iii)  mixing the contents of said multiple saccharide standard
25 receiving containers to prepare said one or more saccharide standards;
b) preparing one or more diluted polysaccharide test samples, comprising
the steps of:
(1) transferring a portion of a polysaccharide test sample
comprising a bacterial capsular polysaccharide selected from a group
30 of bacteria consisting of S. preumoniae serotypes 3, 4, 6A, 6B, 7F, 9V,
14, 18C, 19A, 19F, and 23F from a polysaccharide test sample source

container to multiple polysaccharide test sample receiving containers;
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d) transferring a portion of said one or nore

sacchari de standards fromeach of said nmultiple
waeawshwssgle st andard recei ving contai ners to aPGEUB88/056812

of wells in said multiwell plate; e) transferring a

portion of said one or nore diluted pol ysacchari de

test sanples fromeach of said nultiple polysaccharide

test sanple figcei ffar@fénﬁ%rat@nw&tﬁemlﬁelﬁ@fohﬁﬁl@dﬂu\eﬁlsb&ce

in said multiwell plate; g transferrin ﬁmﬁﬁgrtlon of

a sul furic aé?lﬂalﬁ"r‘itt%?%’é‘ulr“@ g@@b{sawhweéesg liegeiving

aci d- ant hr ong, fi8agenhgsource container to all of said

series of wells in’'said multiwell plate containing

sai d di | uent (iiiaj @ixgresheeontmtseofseid ahdiinleeol grecharmdadsst sample

nd said one t

Tamplos: o) T Mo e oA AP BB puhsaccharide

of wells in saidmpiehti well plate containing said

di | uent sal - char a [

ai d ondor TR o PRGSO AR AT BRleHEiouR grainer

h) toca\setuesra)@wsﬁanianmltiv?vvibplhtepl ate with a cover; i )

heati ng said, mul.tiwel ool i ng, saj d

ot ¢ wai® ot AEEEELperRihy Seidnt aERP BRI Spasargs fom
10L) ammsﬂﬁkaMhbbsmﬁmnﬁmkmﬁmﬁdgxmahgombaﬂaeunﬁwﬁ&aﬁ“mnsm

conte ts .of a% of said series of wells in said

mul ¥4 WPWEHB & contai ning said diluent, said one or

mor e sagghar v fatiangdpsrdsen ofdad cndbAmoRelilgfed B Saccharide test
di | ut ed polysaccharlde test sanpl.es mhereln steps a-1

ar e2peler drmeachpisadapul m}ﬁaﬂwaﬁ%r%ﬁfﬁ SMDIg yecetpjg containers to

et N0 iR il Raibmulhien Elaﬂa said bacterial capsular
£olysacchar|de sel ected troma group of bacteria

onsi stithg ofrasfgrempitieeoiseuligprcdd-mthigne agengfsom ap
WV, quitthric d8FantlBfe relge’r:lt sqRd c&?tglnblsto @ﬁ oﬁ&tld ééﬁte@&’f wells in said
bacterial capsul ar pol ysaccharid . od of
cl anwiivell platpeontaimingzpid dﬂa@tteﬂraldaqne @a@l@w sa¢char1de standards and
pol ¥RAGE Rk, ﬁ-: %'dia%f% e chdr AR Ahe gk&@ of bacteria

consisting o niae serotypes 3, 4, 6A, 6B,
g) mixing the contents of all of said series of wells in said multiwell plate

20  containing said diluent, said one or more saccharide standards, and said one or more

diluted polysaccharide test samples;

h) covering said multiwell plate with a cover;
1) heating said multiwell plate;
1) cooling said multiwell plate;
25 k) shaking said multiwell plate; and
1) measuring the radiant energy absorbance of the contents of all of said

series of wells in said multiwell plate containing said diluent, said one or more
saccharide standards, and said one or more diluted polysaccharide test samples,

wherein steps a-1 are performed without human intervention.

30
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7F, 9V, 14, 18C, 19A, 19F, and 23F is conjugated to a
carrier protein. 19. The nethod of claim 18, wherein
wa200d/1e:68 i er protein is CRM 97 . 20. An aut onB€BUS2008/056812
nmet hod of determ ning sacchari de concentration,
conprising the steps of: a) preparing one or nore
sacchari de standards, conprising the steps of: (i)

t r apsf ermk AR dROERINO 6, MheRiSAKNIBIHARapRK hHPsasEiRfile
sol ution conprising galacturonic acid froma

sactlaiel HFemiod RIMef DatteercoRaF it V- BEHreEICEItERs ér 408 6B,
mul 46 plre1 4 ?gé,h@w, der shanstak dn ?&{;@!3? :b&gerfé‘l) Egpéﬁlﬁ‘lgfoﬁ;saccharide.

(ii) transferring a portion o uent from
di l uent source container to said multiple saccharide
t apdar Wi ' " g X
B SRR P ORI Rl DSl
r ecelevicd fromorgraumeibgcteiin pmeptargef Saprduomgaoseretpres 3, 4, 6A, 6B,

sac [ a : Y rin n I re diluted
pol ﬁgggtﬁﬁr@%’g@% éi?‘iégﬁ%?fglé?&g% at(%tgﬁﬁaér%? ﬁwﬁergtg?léps of :
(i) transferring a portion of a polysaccharide test

sa e ri.si.ng a bacterial capsul ar poly chari de

e Bht ed P PsiRd G Bim P i e At Rl BT (g0 S
lI(pneunoni ae serotypes 1 and 5 from a pol ysacchari de

test sanpl e source container.to nmultiple ) .

ol s ac R GSe el B piat@oithe omessriios, compiping

t r apsfgpsrdfng a portion of the diluent fromsaid

di l uent source container to said multiple .

pol ysac@har i BEPHEEONE SHIPE SALEARIdR SHg ¥ Bn canpidying the steps of:

and(iii) mxing thmsfetideaMNostidf of 8 hdhifllet PLiBg stock solution

ol ysacchari de test sangje‘rece|V|ng containers to )
SEr epar e sai dCURRISHI SHRERIAN] astdlion 8 s3eshartdn arorideg ftedgsolution

sanpl es; C) (5ARIoffalreP@ BuHRAL LdcOmAE sthitBrdieb 4GRS ¢ StfRrs;
sai d diluent source container
(i)  transferring a portion of a diluent from a diluent source

container to said multiple saccharide standard receiving containers; and
(iii)  mixing the contents of said multiple saccharide standard
20 receiving containers to prepare said one or more saccharide standards;
b) preparing one or more diluted polysaccharide test samples, comprising
the steps of:
(1) transferring a portion of a polysaccharide test sample
comprising a bacterial capsular polysaccharide selected from a group
25 of bacteria consisting of S. pneumoniae serotypes 1 and 5 from a
polysaccharide test sample source container to multiple polysaccharide
test sample receiving containers;
(i)  transferring a portion of the diluent from said diluent source
container to said multiple polysaccharide test sample receiving

30 containers; and
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to a series of wells in a nultiwell plate; d)

transferring a portion of said one or nore saccharide
wee@adsmses from each of said nultiple sacchariBET/US2008/056812

standard receiving containers to a series of wells in

said multiwell plate; e) transferring a portion of

said one or nore diluted polysaccharide test sanples

from each of (igai dmiRiMd thObshd@ orsae ehdipidisol}@sdtha S&t Sample

receiving containers to a series of wells in said

nul tiwel [ pl &ceiving cpntpingiy &F RERAHEFiRoNsEr MMoghditedpolysaccharide

sul furic aci gdst&thporate reagent froma sulfuric

aci d-tetraborate reagent source container to all of

sai d serdes trﬁnsfvénnga peitigmeighadiluenifednn sqd difugnt source container

0 - di id one or nore saccharide

itQ% Sgﬁg%f g%ﬁﬁﬂgﬂgl%ﬁénnre di | ut ed pol ysacchari de

test sargpl estralgSferrﬁlg(fi pgtiothel sedrne nt momfsa@sllarlctwfstaséardls from

Ser%@l’l’ fsfaud ul gle s%cﬁ'ﬁldg saliléla'l'dl l@é&vm Slltg é:rgl’l)taabjegesn wells in

sai ne Or nore sacchari de stan
andmghnmnwn@pbm nore dil uted polysaccharlde t est

sanpl es; n | tiwe late with a_ .
cover i) helmagtes &Hith Tk ahe bt mBis el biifrnggce e
108 ali szimimb lfﬂoﬂn&lal:h @ saidenulliple polgsséiaride reg samplo rédeiving@fon@ainers to

col or ent .conprisin t ahydr oxydi phenyl from a
COVU?“F% “583?‘@“88 Pgener to all of said series

of well &) in sahsterAdd 4 povebd ofRl sAlferiCN-RirAbdge Sapcht from a
dlluent sai d one or nore sacchari de standards,

and
s ai WTBriGaci-teffabosaty raagens 4ousen Spataiehigrall wb sqid sqrics afwyelisdn said

1) shdkknglagaiota gl aitRilued! @idne @ﬂﬁlomsawﬁ@l@dérsuﬁaarhb @nd
radi ant energy absorbance of the contents of all of

1% ai @ids@e jopmopstdilpgeidpelypaschaaidg tasifemipleel | pl at e

contain '(?j‘ g s ﬁl1;9ln§llh|e WEREnts SBIIGIRNE sQles TPHEISACADREBRY plate
st andar and said one or nore diluted polysaccharide

te Sqonggmg sagl diluent, said one or more saccharide standards, and said one or more

diluted polysaccharide test samples;

h) covering said multiwell plate with a cover;
20 1) heating said multiwell plate;
1) cooling said multiwell plate;
k) transferring a portion of a color reagent comprising meta-

hydroxydiphenyl from a color reagent source container to all of said series of wells in
said multiwell plate containing said diluent, said one or more saccharide standards,
25  and said one or more diluted polysaccharide test samples;
1) shaking said multiwell plate; and
m) measuring the radiant energy absorbance of the contents of all of said
series of wells in said multiwell plate containing said diluent, said one or more
saccharide standards, and said one or more diluted polysaccharide test samples,

30  wherein steps a-m are performed without human intervention.
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wherein steps a-mare perfornmed w thout human

intervention.21. The nmethod of claim 20, wherein said
whawsatised capsul ar pol ysacchari de sel ect ed frPea/HS2008/056812

group of bacteria consisting of S.pneunoni ae serotypes

1 and 5 is an activated bacterial capsul ar

pol ysacchari de. 22. The nethod of claim 20, wherein

sai g bactghicalodGapEiM 20, whelySAtIhsklislRasalepbigdcianm a
group of bacteria consisting of S. pneunbniae serotypes

1 awtgessd fremeosipupgitbagotacoasisierdt r rgrgereiascrggnes Tigad 5 is an
ggtvill&ggatmba%{eﬁmag%iarm%a%bﬁariaél d carrier proteinis

5 22 The method of claim 20, wherein said bacterial capsular polysaccharide
selected from a group of bacteria consisting of S. preumoniae serotypes 1 and 5 is

conjugated to a carrier protein.

23. The method of claim 22, wherein said carrier protein is CRM 7.
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