WD 2004/ 099384 PCT/ US2004/ 013767 SCOLI D PHASE CELL
LYSI S AND CAPTURE PLATFORM BACKGROUND OF THE
WO DMENTI3EON [ 0001] The present invention rel at eBCT/US100€013767
i solation of cellular conponents, such as
pol ypepti des and nucl ei ¢ acids, from host cells.
[ 0002] Recent advances in reconbi nant DNA t echnol ogy
have made it possible to produce |large quantities of
peptides in host cells. The extraction and isolation
of target peptides, proteins, nucleic acids, or other

cel | ul aSOLADPHASESCELLAY SISANDNCAPTISRERLATFORM |
has thus far been a nultiple step process, involving

first lysis and then one or nore subsequent steps to
separate the target product from other cellul ar
conponents. [0003] A variety of techniques have been
used to |lyse ceIIs each having certain advantages

sadvanta For exanpl e, sonication, French
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Bi ot 273-77 987); Wseman, Praocess Bi ochem
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equipment that may not be readily available and, in addition, sonication also
generates heat that may be detrimental to some proteins. Enzymes and
detergents have also been used to enzymatically or chemically lyse cells; see,
e.g., Hughes, et al., Methods in Microbiology, 5B:1-54; Andrews & Asenjo,
Trends in Biotech., 5:273-77 (1987); Wiseman, Process Biochem., 63-65

(1969); and Wolska-Mitaszko, et al., Analytical Biochem., 116:241-47 (1981).



enpl oyed to purify peptides, proteins and nucleic
acids. U S Patent Nos. 4,569,794, 5,310,663, and

W®o 209499386 descri be the use of netal chel ati ngPCT/US2004/013767
pepti des, which include histidine residues, and their
use in protein purification. U S. Patent Nos.
4,703,004, 4,851,341, 5,011,912, and 6, 461, 154
describe the antigenic FLAGr) peptide, and the
purification of proteins conprising the peptide. U S.
Patent No. 5,654,176 describes the use of
gl ul@A0Ionhesadditing 0§ easnzyate o detepgantisaliaians however,
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sequence on the target product a d the, correspondi ng

ffa{gﬁ'}gﬁﬁ@: yraggired pl‘ﬁthﬁ% a@a@hﬁf gellyar deldris.ar get product .
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nedOONBL STREN, LU A8s ARG iobfirethBiotE 1 (i,
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4,55% 05,31 DG4 ARG 5.504 136 demres i Gk O rusdabehelating
pe{oﬂggg]wlq'c WQ&&W&‘? H?ééésuﬂ?e%a%litth&lrﬁsétlﬁ ?otbm’ﬁuﬁ‘fﬁ.%tlon

r'st ys ng ost ce en purifying t
u. SarF@bnpNodudt,?Omﬁﬁéa«% 851134d , 6gt1,ah2, andve 46’le't1514 deelcrlbe the

anRPBIGJTHALS® REBITEATRE PUrGRRAReT Grtplis FaiBRanghe peptide.

U.B048Htbn BN %65@ 1‘1’€rdé%'éﬁbé§ Prﬁscﬁ§e ef ghﬁt‘@thRiﬁéSS[’tFansferase for

I nvention, tHRerefore, provi 8i on of
the pUaﬂcavtfﬂryoﬁ prsteinef 1. Sl Memﬁﬂho@ 993?: 155@6&39”*@%& the wsejof an

bl hibnnee: R dinatk pRiiodic v pdactlly

be@xﬁ@éﬁbﬂ%ﬁm id@o%&?@h&e'dﬁ%@ﬁbfﬁb@rb@ﬁ%rﬁj treecdreasbonding

centrifuge a cellular solution to renopve insol ubl e
hgaad eesults m;ihg ‘capiure!’ eldhip tageh Prodiste Lyheundyegngpositions and

otlagr?%q'llﬂgqroc[earﬁzé/aﬁhe@l kﬁ] Q@éﬁ? E@agt ;é%rvﬁfbyth%' t%@é’rgb%&@& bound
to $hiP ERA LA HegRBht&ispatifien ahepsz\ sedlfi2 2Rt ROMIRBAsed to release
PCT/ 82004/ 013767 [0000]. Briefly, therefore, the

the beved ttarged eredusH, re§uanngéat6ereurt @dat%QﬁFtFHPHBP for the

The 103PREDIEI Rufigs ). S8 FRRFCIstef sk R sing a
hodbderaf@ahem ﬁuﬁfynﬁ?g the iaegetamoeott inoreatseslthasbstand time
portion of t interior surface wherein t

reguieed {ariisolpting & product irspestaly iy high f&uwé‘w@rﬁppﬁ'%mns

the formation of a lysis solution having the capacity
to

SUMMARY OF THE INVENTION

[0007] Among the various aspects of the present invention, therefore, is
the provision of a relatively fast, efficient method for lysing cells and capturing
peptides, proteins, nucleic acids, or other cellular components. Advantageously,
the process and container of the present invention eliminate the need to
centrifuge a cellular solution to remove insoluble material, pipette in additional
detergent lysis liquids or enzymatic inhibitors (thereby diluting the original cell-

containing solution), or perform subsequent purification steps.
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lyre the host cell when a |iquid suspension containing

the host cell is introduced into the container. In
wor@4erdsedi nent, the ratio of the area of the PORUSI04/013767

interior surface to the volunme of the container is

| ess than about 4 mm®/pl. [0009] In another aspect,

the present invention is directed to a container for

the extraction and isolation of a cellular conponent

froma host cell. The container conprises a nouth, an

interior surface, a volune, a lytic reagent, and a

supePe&dBeiafly. dh@refog?arthe PrRRentHIMantionrs dieated e container

fol feEutreRioh Bla' FURBEKEMyTheR ot s AL TBR el per

cofipffiseB@ meait, Wreintdrib?REriase Samd ardoatingtora lvie dbadguntion at
the container which allows the capture ligand to
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St cellTs ©or so ular  conporne

lysmthedm edll whicn d h@nd@mtspenaontdmhtajmhglths hostitell is introduced
[0010] In anaqther aspect, the prese i nventigon is

intgithe coatpiRY. dnANe: ¢ pmm?math@ hedip q ﬁ@e &2 et theroateda
inteRbt %llfﬁ%%e m%mmfetcﬁghé‘ cp eﬁ% 'I«'-T\ss"‘m%heelﬂblﬁh hRRAN

one S 0 ate contalns a
| yt i[oomsa]ageanothﬁhasbgd:ﬂ the pagent mveatu@m Js dioaxtted towmt container
a&\ east .a portion of the interior surﬁg_ce of the

fordae

epg')act'ev a(nﬂ.lyolaﬂon RF aqeilulas cRMpONgNkOR" 8ihash el dhe
cohihé W%H‘éééqé thddif, 4K idiedor sdr%%l]a JdluRBOENic reagent, and
aspect e present invention rected to a process
a supparted eapturacligamd. dheamoelh sdraes eetipd irdet fof therirrddostion of

io§ia A ATe. SRteTar R oV of Mt dhS kRt At the
cabhﬁeggﬁhé'lé‘&pﬁkﬁ’!éd@t 8 166HH0R in #e CHRRINGHwISIER fafﬂéﬁ/s tRe

coating of a lytic reagent on at | east
captyrerigand totontast imaetrhast cells basehd cﬁwlarammponenhsr@nved

ot Hpaaidiae s Fegen Spaidiiadsh ekt eERu iy
cellMI%k earﬁpbﬂeh&% m%dudea hhﬁth@éﬁrﬂéiﬂ@f tireupRlieaneuthhe
| ul ar conmponent and formcellular debris. 3 WO

2004&@W3Bnamih/susapeqt/ thespesent Doention is direttad to a multiwell

o3055 e HIFEREE T SRR LA SRS 5Pias

onesTiRE Ylisforahe mulpwel pRité contins 9n;ﬂm@ﬁg@nﬁmhes|9ﬁc téagent
i ntroducing a |iquid suspension containi n%{ﬁt he host

is Gpcoater o at taast aiastion ohthecbirrianserfara\atie aveliouk ar (i) is in
th& BorhMbFL nlss™b¥ rfngfe“?'ial BoN it within the well (s).

[0011] In another aspect, the present invention is directed to a process
for the extraction of a cellular component from a host cell. The process
comprises (a) introducing a liquid suspension containing the host cell into a
container, the container having a mouth, an interior surface, a volume, and a
coating of a lytic reagent on at least a portion of the interior surface, the ratio of
the area of the coated interior surface to the volume of the container being less
than about 4 mm?#l, and (b) lysing the host cell in the container to release the

cellular component and form cellular debris.
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lytic reagent, and a supported capture |igand, wherein
the nouth serves as the inlet for the introduction of
wo b@4lopged d i nto and the outlet for the renovabCDUS100€013767
liquid fromthe container, (b) lysing the host cell in
the container to release the cellular conponent and
formsolid cellular debris; and (c) capturing the
cellular conponent with the capture ligand in the
presence of the solid cellular debris. [0013] In
ano&@g fs pect, the present invention is directed to a
pr 0d8942 1 anplher @speab the Bresant invsindon s disected to a process

foffld &t?éctﬁ?r%?ﬂfﬁpfatléﬁ%?‘aaoé] ér (fo%dpgonejmgrogﬁ &%&% tell. The

conpri ses ucing a 11 quid susp
processacompgsed fa)linisddudhd a liquidsaspardion oefitaiding the host cell

inoF GapiEier A & ta@ggﬁawng%%o&i&[é%{mt%f%&%@r@volume a
lyttd &%ig%nt %ébppéﬁ%@agﬂm@ﬁ 46§, Bfereilt hé RloGith %g;;ve%'b% the

uction o to 't he con al ner,
lnley‘é)rrtbeumteodw}mon@élﬂhe IIQUIdtIh’E) awhtre ogltettfor thel @mwal o€ the
d formsolid ce)lular debris

o the RN (b Singi e IRt B onxﬁmﬁrt%elease the
ceflaRk bmpdn@Atand fornh 8o eémnéﬁde@rﬁs the) (%, ?tLﬁﬁ%}'tHE%rellular

debris; (d) releasing the cellular conpo
amrmné wilj t@amptwﬁdlg@aﬁ in ée peadangetdi¢he eblidseliular debris.

or odBRT31 O BRBRER asocdk hudplspefl MyBRfio N FEiFe g6 a process
foretkler ¥@idctibn amd ibslatieh iopa ﬁllu%rf&'rﬁpﬂrﬁnt ‘ﬁ%ﬂﬁ)ﬁr}ﬁﬁ‘t cfafl Ofhe

a host cell. The kit conprises a container of
PreeRESEAMPFISaH(a) drroduring adigniscsuspensiar cartaining the host cell

mtﬁr om&‘ﬁ%\inﬁ gdco&??hg‘t hg\élﬂgt%lixoﬁgﬁ%{jlﬁ a I’CO ﬁ@gigtvolume a

Iytfculetabeht el e Sﬁmior@éﬁicéptgf’@llgérﬁtﬁgmérélrf t‘h"e rﬁéhﬂﬁ@éﬁv@g as the
i so| at t he cellular conponent from a host

'n‘%tei%r th%ﬁavqsi‘uct'@ragém%“%d Irait@sta9| ajper, fle} lysingrige &ost cell in
thé EBHér it t650leuk8ths Bgmﬂﬁ? gbﬁgﬁr';%nd gb ﬁpgélggéelﬁﬁ%re&ébns

sent I nvéntion 1o
andr(e pap:tpangttln@ nemilaacmpbnenﬁmﬂﬁ thie tagtuexligaed irothedpre8ence

of Eippi pelfTaTsRbiE: (olans i sallar sraetemifiam dha capiure

th
R e s voring e refeted eoliey cERTUAREY, ' (e
|'i qEo@n4]olrf anothernaspestptheeprdsaptinvehtiby is diréctedent Kitfor the

t f f the contajner. [0016] _O her
exlsBiian G iRplatian of 6 GobAaE HETPROBA KoM RnPst Gl Thedt

coRPPRES M cortAiel Bf R breR@hPineentt, M MisHaEGSHs for the
extraction and isolation of the cellular component from the host cell. In another
embodiment, the kit further comprises additional reagents for extracting and/or
isolating the cellular component from a host cell, and/or reagents for assaying or
detecting a captured cellular component.

[0015] In another aspect, the present invention is directed to a process
for the preparation of a container for the extraction of a cellular component from
a host cell, the process comprising contacting the interior surfaces of the



BRI EF DESCRI PTI ON OF THE FI GURES [0017] FIG 1 depicts

an i mage of a SDS- PAGE gel of material that was
webkwie3ss om a H S- Sel ect TM hi gh capacity pl at BCT/L§1004013767

reagents were dried onto the surface of the plate and

0.1 m of cells were added. The contents of each |ane

are described in Table 1. This figure illustrates that

protein can be bound to the plate in the presence of

the crude lysed cells. Increasing anounts of protein

can be bound and eluted with varying reagents under

contairsay Wihdilighisheontpindstheryis reageand apdsirgingithadiquisf toform

an g0l PR R edsrion) Mol sfiibes ol ffRdhepess

) [o®re] Oﬂﬁél@b}@&%%%aﬂé&@?ﬁﬁ@fm@hﬁo@mﬂ Be I@@Qrtcépbarent

m of cells or pure protein was added to each wel
angtie pedriainted @it heseinaftahe are described in Table 3

This figure illustrates that the protein can be bound

in the presence or absence of the crude |ysed cells.

BRIBFBESTCRIPTIONIOE THE PIGURES can be bound and eI ut ed
under these conditions. [0019] FIG 3 depic

i ma@@ﬁ] EIGpkdppicts g@umage @éﬁe‘ﬁ@ﬁr%ﬁﬁ gl m%ﬂ@ﬂﬁb@at was

oy TPSHREH: R eBRREIY, Pk epdiit SirEpaeRide
thdsdrfate Of theeplate and pur mi Df otis wer@addedled hetcmnda@mb of each
wel . The contents of _each | ane are described in l}@btl)c?und

lars arﬁﬁ%sqrnb@drle Table {stThig Hgurerlystraies thafRipiein gAN
to Prﬂfﬁlg\té F’ncr @ESﬁ@é‘SPth%rcrﬁaé e it hﬁCI“e%\%ﬁl@oun SR of

asi ng anounts o tein can and
pratein eah bedoundrerskelutezhwith |var5£ing F€aaits Bnder thesepianditions.

BB 08 B4R 550 o SRRSO R ATt
el&é&‘?@?‘éé'tlllliseghﬁc? h gr%r;fa(c'it}/% g?@@é(é}ﬁsg @rStmE were
drleD om@ihd}tutfage of the ;bjates anidth 1 hnlrmfzrmﬂsajr pureueﬁoteln was added

to Pk UisogHIR4MBAS Gl a4 aDRRIPAGRCYARAIN | BpioNs THp figure

illustrafed ®@i tﬁé‘ﬁrd‘t@lhtc%nh% Soﬁﬁ@'ir?ﬁfé“brers%ﬁééb‘i ab8&nce of the crude
proteins wt his-tag. The lytic reagents used are

lys@ds&ailsbddcneaslﬂgaarmbunm of patein epn bedrung and ehded bager these
éthe letters A-H [0021] Fig. 5 depicts corrected
coRdi8PBance (A450) readings from an

[0019] FIG. 3 depicts an image of a SDS-PAGE gel of material that was
eluted from a HIS-Select™ high capacity plate. Lytic reagents (0.1 mi) were
dried onto the surface of the plate and 0.1 ml of cells or pure protein was added
to each well. The contents of each lane are described in Table 3. This figure
illustrates that the protein can be bound in the presence or absence of the crude
lysed cells. Increasing amounts of protein can be bound and eluted under these
conditions.

[0020] Fig. 4 depicts corrected absorbance (A,5,) readings from an
enzyme immunodetection assay using an ANTI-FLAG® M2 high sensitivity plate.
The striped bars on the chart represent results for proteins with a DYKDDDDK

(SEQ. ID. NO. 1) tag; the bars with horizontal lines represent results for proteins
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enzyme i mmunodet ection assay using a H S Sel ect TM hi gh
sensitivity plate. The striped bars on the chart
WO eppssst results for proteins with a DYKDDDDICT/BELQ04/013767

ID. NO 1) tag; the bars wth horizontal |ines

represent results for proteins with a DYKDDDDK ( SEQ

ID. NO 1) /his tag; the white bars represent results

for proteins with a his-tag. The Iytic reagents used

are described in Exanple 4, and represented on the
0022] Fig. .6 depicts an

W'ﬁhﬁgﬁ @Dbﬁ@&gﬁd@b%) Hiatag:ithe V\thﬁt&t bajg seprgsentpsults for
eﬁjl;gl \ﬁltl'T"aSh|§%§ Clt’lﬂgl I?l@%@%@ﬁf%@@ BlbEscnffdd lﬂLESxarp%Ie 4, and

nati ons o rocessing rea
remeemmw%had@yﬁbd lettdre A-Hle surface of a

Ay il AR o @oar?%r& Qb Saheres | Pent Saingiuem an
en!z?ﬁfé iHBURERABLHSH ab8a a6HIST§'e§ecft"“gH@ sensitivity plate. The

l'ustrates that the arlo s 1'ysi's reage
stripgshibdrs @t tHeyctant represemau resultsafot prbimts with & BV@@DDDK (SEQ.

IDI%@ %iélt Isf‘ﬁ/l Crg(l‘ef‘ﬁ 'E‘l?fl Q”%ﬂglhéézgpl[aeggg lTelJS}b*?tg f(fnlggirgtéms with a

D | f
oK CER 1D T LA B i o

prgsisavite a isdag] The lg’mwra@lentst gedarg desmbe@lfint&)@mple 4, and

refieS i o HEr ChgR VB IR EH o ohouts, and'a -
si dgg@22] FingGT@éplefs an WnéﬁheoﬁmmE déﬂ%f ?rﬁeﬁéﬂ@l' that was

formati on I'Taé have an of avarlety of georre rc
elypd s afldiS-SelaptMehighrcapacity eiat@d anus combisatitneadd lytic

BB RS RSl B4 3o USRS & Rrah o

HIsrsldti™eigh bbpa@iql blafs, g g c@in.@ngrﬁg bebgleprotem were
egnetric shape for exanple, in this enbodi nent

added. Db SRR Ysaandane ere deacrihedinhabledpT hisdigure

SHSEDBP Lo p erb 5Ty TRToshidl BBl et

thatibe¢ barget prsteimswas sapesssiigivt duptueld awd eluted frogite may
ge |ntr uced to the container; in one enbodi ment,
HI T%elﬁ%tu IgheapaetyReteom are at opposite ends of t he

si dﬁq?ig a[:@t"he éf@gtsvgo{:%thlﬁ%r%?mg‘#é@fe@gnﬂl%fnhaﬁd by the

ope e si dewa roation. Inits
various enbodi nents, therefore, the container

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
1. Container

[0024] In general, the container of the present invention is suitable for
holding a liquid, the container comprising a bottom, a mouth, and a sidewall
formation. In one embodiment, the sidewall formation may have any of a variety
of geometric shapes; for example, in this embodiment, the sidewall formation
may be cylindrical, polygonal, conical, or concave (e.g., hemispherical).
Similarly, in one embodiment, the bottom has any of a variety of geometric
shapes; for example, in this embodiment, the bottom may be flat, curved or even

comprise a single point (e.g., the lower most point of an inverted cone). The
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may be a cylinder, flask, jar, beaker, vial, bottle,
columm, or even a depression in a surface. In
w@dai9osss the contai ner may be presented as aPGI/n§t0e4/013767
free- standing, receptacle or it my be one of a
plurality of physically integrated receptacles. In
one enbodi nent, therefore, the container is an
i ndividual well of a unitary multiwell plate such as
a 48 well, 96 well, 384 well, 1536 well, etc.,
mul tiwell plate. Aso, the contai ner may have a
mpeteaTEes B§ a0 ReING Hirobah avhich Adiqyist me henintroduped $e the

valy . ¢ . Liauid | h

okl oRe AR s Mot Lt e S0 8 I Pk Bnos

ofubedidewalltfoematidn adthi the raouthiteeigy defieed o thedpahirignat e top
capture of peptides, protein, nucleic acids, or other

of de sidexrallfppatient & ifayateus smbediaents: thesefore, the container

) MBS AR5 s B gL S oo
a szﬁrlfz:m;] slln;I dtdacﬁti@f) the do:ntajner ma’ydxéhmls}anted dik;saa(shﬁgllej free-

| t . : t no
stehdinosresepfacts R in Reorericupenty of eveabaiagrated

' | r | . T .
e S50 990Ky Oyl 00 et ot
a yoitgy insdtwehplateistiehas a #8wall, 96rwelh @8doveibmM53tefvelhestc.,

miiBliofhtne Alf e SERiA Ber el nelyRraes e aemBisioned Bfom or
thé b ttohMERly dImsisd avaved dr%p\b@ﬁ%ﬁénﬂ%i%@rgglg?wm%ﬁquid in the

interior Surfaces is |ess than about
coatrinaemay apdionatnbe removedr f ace area to vol ume ratio

def i he interior ,surface.of the cqntal ner dogs.
not 1082aE orkd et bR e pfafuthet e fabtiodrnd Bifdiy
captlireaT Peptias,! Srovsth UNEclertd <l & iofest dalluldt&dnipsHdris may be
surface of the container does not exceed about 2
of engarigty of dimensiors, andboerdeet contais large Yelumesrefdiquids. In

rat .o s b i pteri sprface of th .
oot S BoBPUADAEI ySFd B B M6 s SBociment,
th@ GOATNR3BH holel & WBRIHE/P hd ifidre (HaA2(7L, Beied s3XhHAAN0 ul. In

the i ntended use and operator preferences, the
anogharameedimesy. hstsunainey wikhald a wlumefremeabout 10 i to about
di ment, therefore, the container conprises alid
or cap which fits over the nmouth to isolate the

cont{e028] Thk ihtesioe sutfataef tHy conthiner SWhichwithpdses the

.anbient. | n another enbodi nent, the top ]
sidewall formation and bottom, defines the liquid volume capacity of the

container. In one embodiment, the ratio of the surface area defined by the
interior surface to the volume defined by the interior surfaces is less than about
4 mm?yl. In another embodiment, the surface area to volume ratio defined by
the interior surface of the container does not exceed about 3 mm?/ul. In another
embodiment, the surface area to volume ratio defined by the interior surface of
the container does not exceed about 2 mm?/ul. In another embodiment, the
surface area to volume ratio defined by the interior surface of the container does

not exceed about 1 mm?/ul.



of the container is open to the environnment. Thus, for

exanpl e, when the container is in the format of a
woredotiopssBd plate, (i) each well may be indivi deel/U§2004/013767

sealed by a separate |lid (e.g., a plastic cover

wrapping), (ii) a fraction or a plurality of wells

may be sealed by a common lid, |eaving the renmaining

fraction of wells open to the surroundi ng anbi ent,

(iii) all of the wells may be sealed by a comon I|id,

or (lv Il of the wells may be open to the
surr 9%3? HERERSIRGEPON the KdandedHSe end apadaipaypreferences, the

i = . e ¥ i aui
cfflRels e e, BE'skaled. ke ShFABNSGNT Rutarary it
caqndainer Comptibes aridrardiapt whithdits ovet thedwelitiPtd RBkte the contents

fr rmvahaéof # iraﬁ'bd fromthe container. In another
of dhe SaNRIneT, romyiBR suHeUBdincmBenthin aaaiher serbodiment, the top

of ¢RERbhERTerAs dPRAMh e Fﬁgﬂggﬂ?\eﬁﬁi ‘FH%&' f?h‘ EQa%B{%tvglﬁ% the

cont al ner may optiona rerove e ol
camtainenisah thé éoromattadisnmultivetlyplbte, i) @ath evel maytbe ifndividudally

C d._ [0028] In general,,the contai her nay be forne
seafieh b 2 sty 'H?(en%t arpiﬁéﬂcoqowr\ﬁfﬁewss,r(ﬂ}@rfﬁaéa‘ﬂgn G
plEPaifiPbBweldMag P S84 bygé’c@rﬁn‘%rﬁﬁd,péavig% lltl‘lé fern8lr%g fraction

nmetal, ceram C, magneti pol yeste ystyrene,

ofmllgsplmﬁiyﬂOeth_e,SLp@ulyllét'rTg/ambiglnt, (i)l adirof tbe!;_/gdlé:rmiawbieokealed by a
CoR BB A LB R v Gen iy SsBRS aom. n

adetidn, fies [id eedy tormpHse bhangie!dot R 6 lffffﬂﬁi%%%n HYiquidEinto the

i sol ated and separated fromother cellular debris
confRiBeer it may.eemprise agdyralityeof partsafiod therintisiduicied aon a

. | @.:5h ' .Th t ¥ d

ARG JFH Bl 7 AR 90 REautl gty 480 ent

whet #ei losttern 1of dee corfitalrit copmiriigsedn Openihy tArdegmdvRich liquid in
ot her ,support which is placed in, affixed to, or

the cRBtANIEMAK PRtIPRalHRe remaYed.tBe. mevthand battem afthe container

ﬂla‘ﬁﬁ i a&ﬂ“d positioned on the bottom of the
m%:)hoﬁ?al et;ﬁrfalllk ano ee?j'errbodi ment, the capture ligand
i s 0828 tmgdneral,dhe vomeaintt mbgrbefor®ed flamaneamety of natural
dinment, the capture |ligand is positioned on 8 WD

b
Of%oja ggnaieripeT/ iumpestierconiaingr may e plasticasilicargass,
el T R P ROV RLenr Ao ne, priyptaytene,

nylam, tplotyacoylamides rcelitlose, hioatlldosaHatx, atd.ows t he

capture ligand to be exposed to intact host cells or
solid cellular conponents derived therefromwhich may

2.08pRF &3 Jtindsarid Broduct Purification

[0029] Once the host cell has been lysed, the cellular components may
be isolated and separated from other cellular debris through the use of a capture
ligand immobilized on a support material in the container. The capture ligand
may be supported directly or indirectly by the interior surface of the container or
by a bead or other support which is placed in, affixed to, or otherwise held in the
container. In one embodiment, the capture ligand is positioned on the bottom of
the container. In another embodiment, the capture ligand is positioned on a

sidewall formation. In another embodiment, the capture ligand is positioned on

8



contai ner. [0030] Advantageously, the reagents,

conponents and net hods of the present invention
w@eroiop93sd r ange of capture |igands to be used.PCTUSIVO4/013767

preferred enbodinment, the capture |igands are capabl e

of isolating the cellular conmponent in a liquid

suspensi on conprising cellular debris. [0031] A

vari ety of techniques for purifying proteins,

peptides, DNA, RNA or other cellular conponents are

well known in the art, and can be used in conjunction

boii the belkomanchihecsidewallifasmationfa errgsinesedn Baetian.

erimrdhe sSERSRB L sShell reaRl® BSDUf sl ec

lodsied, wisieh lalio@saRe CAtuPE H§EAE € BE dxposkll td mtheBigssticells or
does not interfere with binding. For exanple, a

soli¢ satianeempensnispiesivedihemirar whigh BieY b Bresest imthe

coR¥ tion of a fusion protein conprising the target
protein and an affinity tag capable of binding with

hi glj063eic Ndvahtagebasigntirf feagiehts, cortpdnentsTang méthods ef the
aspect, the containers of the present invention
pr‘?ﬁﬁ?ﬁﬂn\éﬁ?t@“ %Qfﬂ]j"o? f %?Q%ﬁfp@%lérq Illgﬁﬂﬁj@ t@d%?a%%d oth one preferred

entBdHinaat "i’h ﬁ'ttﬁg I@Qﬁgé %@ b%%aﬁlg%f o I%\llr}ﬁr%%et @(—Qlulﬁﬂ‘f ?drﬂﬁonent

target |dro us resu I 1S0
in aﬂlqulcbsmsneg'tsiorpcmhpnmngrcellpiapdedﬂsf rom ot her proteins

d | d b I
o od 00K oA™Yy Bl ek lERITr BRY A ErcleibaRRies, DNA
RIFARSEbE P EoRBF81Apb e FERARRRAFH RETERS Wit LiPBB%sed in

hi's 1 nstance e protein nee
conpinotibn mtint thessontaingrsaand pmoesses desaiilted ketdimabee, e.g.,

BeShRE & Fhe PidteCa AP o d 2470511 9BoWR cher ool inasish any
capilé ‘Fl'?@thbh%?ggﬁ Lﬁ%du§8‘i’orfd3a ﬂ%‘ HfeRcREE IR RS gﬁﬁ'&: reagent does

pepti des inc i) neta at e chromat odgr aphy
not interfereniviti binding. chaBXamptee BEMINOR methmdnfspmteme

putifilon icvhlybs 7 SRR 8 3 LSich SRR oimanaing e target
prcﬁbﬁlﬁd aReHihifietagCcdpebld @ﬂﬁmdlﬁ@ WS higieésedificify tb'én affinity

| ut ati one- S-transf erase capture syst em and
me(trM) Thie, i1 @16 asgechs @lggeeeaf theresguDiayeniregomprise a

oL FRYBNE oSSR T I O e G 4Ry s

of & titgétnsrotsihio? Hepldbanae re@tingin isefationysirtaghakjet protein or
chr omat ogr aphy, and thiophilic chromatography.
peptide o PHes pseteins and cellular debris. In some instances, the target
protein or peptide naturally contains a sequence capable of binding to a
corresponding capture ligand. In this instance, the protein need not be
recombinant, so long as there is a capture ligand capable of binding the target
protein or peptide. Some specific examples of well known affinity capture
systems that can be used to capture proteins or peptides include (i) metal
chelate chromatography (e.g., nickel or cobalt interactions with histidine tags),
(i) immunogenic capture systems, such as those using antigen-antibody
interactions (e.g., the FLAG® peptide, c-myc tags, HA tags, etc.), (iii) a
glutatione-S-transferase (GST) capture system, and (iv) the biotin-

9



these various capture nethods may al so be used, such

as wth m xed node chromatography. These techni ques
wae@4a93ew of the techni ques conmonly used toPEIIUBI094/013767

protei ns. Hydrophobi ¢ chromat ography, ion exchange

chromat ogr aphy, and various hybridization techni ques,

for exanple, utilizing nucleotide sequences with

specificity for the target DNA or RNA, are al so

commonly used to purify DNA and RNA. Anot her common

RNA capture nethod is poly (dT). Since these and
avigin{gireiayidin 6aptpse system.e Oflden teghipigres inglude ign exghange

. s . - ) 0
chftihaioFaghy, FAAGPEH St 24 Kalli Eihand Rlygles
hygmobrmcl:hr_aﬁiatog:api‘xyt a_nf& rtﬂiiapnitlic ghrcduiamgw'law&nCpﬁfuhﬁatimS of
or tal 19ns, ri rotelns. n - Neta
thesgneTigus ARt mé@%mﬁ % e 48P ssuaippeMith mRgduBede

ok ERHIE, PHOLE| SRR ol el 8 hmony oo
to patifyr@ioteing.n Hydeoghradtie chronwatogrephy; mneéxchamgelehramatography,
o SRR RSBl A0 e bl 30l i BB °
seH§8Scd®lith sbebFicity fdrufle téF_g)‘él‘ BINA BF RNA, arbHisd é8kifdonly used
cop&e&N Cu2+), iron (Fe3¥), cobalt (Co2+), calcium

to pu Anbther congnes RivA capRie metiadganpele(dT).

(Vh2+). an al | iy Ga3+). Thus,.in.one enbodi pent..

Sifiomesrhafer alillse STeibhin A B el ThBRAR, BRY win ony

bel dB¥efbed ZeidflyP@feint s surface, or a portion thereof,
wherein the netal ions are selected fromthe group

con§P@32]ngmatobilizedenetal mifinity chromatqaraphy ("IMéspeuses the

o o ST B e LML 3R . 1
IMADY ngsthl ione dr&admiobifkerf Gitalb s sdlidesupoM, dndnudedl to capture
ni ckel , copper, cobalt, or zinc. Mst preferably, the

Proteing carpprisiag & ekl chelatingipertidar i Téeymetal shelatingspaniige may
ocENALEAY TS hroRF 5 ALRRABY, ey TR, rAuRlahL L i
anfffitydiagneompfising o imetdl chelgting ieptide. \Bwneiof the nost
conpuSS eaot A 1o S oA Coel R0 o Sy LS, . o
Sk rolBBq okl im e Ra I I magngstym e
ma‘ngdnyesér(l\/ﬁiﬁ)t and efallmim (@a§B6)’hllL!s,Sn deat embodllimnent, the container
ané@%ﬁpﬁ%é'cg@&%ﬁr Or{q%a??onhseih\erlngbiﬁ%eé %Sﬁ?tgcs%rfazg,eopgtp%rtion
thereof, wherein the metal ions are selected from the group consisting of nicke!
(Ni?"), zinc (Zn*"), copper (Cu?"), iron (Fe®*), cobalt (Co?"), calcium (Ca*),
aluminum (AI**), magnesium (Mg?"), manganese (Mn?*), and gallium (Ga*).
Preferably, the metal ion is nickel, copper, cobalt, or zinc. Most preferably, the
metal ion is nickel.

[0033] A variety of proteins that contain a metal chelating peptide may
be purified in this way. In one embodiment, the metal chelating peptide may
have the formula His-X, wherein X is selected from the group consisting of Gly,

His, Tyr, Trp, Val, Leu, Ser, Lys, Phe, Met, Ala, Glu, lle, Thr, Asp, Asn, Gin, Arg,
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al so have the formula (His-X)n, wherein X is selected
fromthe group consisting of Asp, Pro, Qu, Ala, Qy,
wo2004/08884 Leu, Ile, or Thr, and nis 3 to 6, BGSI/US2004/013767
described nore fully in Sharma, et al. (1997) U. S
Patent No. 5,594, 115, incorporated herein by
reference. I n another enbodi nent, the netal chel ating
peptide includes a poly(H s) tag of the fornula
(H s)s, whereiny is at |least 2-6, as described nor e
fully in Dobeli, et al. (1994) U S. Patent .
Cys, and Fse3as dea@fd&q«;bmr@mllysn mitiyetrabs éi%&ﬁ:)eu S Retent No.

+ T o PiRg bR neoB3) I BRE. dHEmell e g Peflidemay
alARA thel ol qrﬁsa()mw@éreﬁmh@é@leaﬁed W@ﬁqﬁe@du?@o\wstmg
01/ 81365. More speci fically, in this enbodi ment

of égpt Bre Clui gimElysVal, ﬁ&ralLelwl@i &f d haeand/Bds Bried. mstdascribed

mmw in@hf@ﬂ%gﬁ? e{l 1;’{?%)%]51%%%' Noy [%%g 1 15 hllcorporated

hef:@h rbya‘efereh@é)B&i afothies emtﬁmmehg theodahl d:helatmg peptide
is an eth

Inqlwﬁl%%@ n@@ly(Hgsér%cﬁtheeﬁorm#a ﬁﬂiﬁhewhemgés at [@@&2}6 BS s

de@i:kenyp‘f?fre?lg%ﬁé]lﬁéﬁépe?%b_@ %iy’.éytlfaﬁeﬁﬂ %! 5%%10,663,

incdrlﬁblﬁlétﬂﬁﬁlfém b(ﬁfrﬁbd@g&-l gfﬁ%ﬂﬂﬁ%& metaHhddlidg Beptides
. P 2 ra - H or
W"%%sh%?}e@.é@ﬁf'og &'ﬂerﬁ i's Z\n |(nt e)ger fromO to 2;

%881@?3@ !rgo_ C%Wrﬂléht %%HB%%E%SG’ {%ﬁi%‘é%ﬁélbte as

desé}(b]ecmn W@ Dar&86p, MereOshecifldalin2ibiemdsdBdent the capture
/ us20 767 004 1 S,-000H, -H -SCBH,

g2 5 MetRy jelate dertvegfom rm'%* shalgty comasaoHy:

/(CH2)1

A

Q-S'-L—
(CHy)i—Z

[0035] (1)

[0036] wherein

[0037] Qs a carrier;

[0038] S'is a spacer;

[0039] L is -A-T-CH(X)- or -C(=0)-;

[0040] A is an ether, thioether, selenoether, or amide linkage;

[0041] T is a bond or substituted or unsubstituted alkyl or alkenyl;

[0042] X is -(CH,).CH,, -(CH,),COOH,-(CH,),SO;H, -(CH,) PO;H,,
-(CH,)\N(),, or -(CH,),P(J),, preferably -(CH,),COOH or -(CH,) SO,H;

[0043] Kk is an integer from O to 2;

[0044] J is hydrocarbyl or substituted hydrocarbyl;

[0045] Y is -COOH, -H, -SO;H, -PO;H,, -N(J),, or -P(J),, preferably,
-COOH;
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[0047] i is an integer fromO to 4, preferably I or 2.
[0048] In general, the carrier, Q may conprise any
W@ el@9ss4 sol ubl e material or conpound capabl BCDUS2004/013767
bei ng derivatized for coupling. Solid (or insoluble)
carriers may be selected froma group including
agarose, cellulose, nethacrylate co-polyners,
pol ystyrene, pol ypropyl ene, paper, polyam de,
pol yacrylonitrile, polyvinylidene, polysulfone,
nitrocel | ul ose, polyester, polyethylene, silica,
gl a§@046la¥ss -CRICH 1, -SEaHI-POgdy -Nk)derald)),, preferably,
c acrylam de, but rmy be any insoluble or solid
) ghé able to be derivatized to allow coupling of
Lhe (6647 NN Peddi9rdATPRS treferkBlylihgr sarrier. Q
Sol ubl e "carriers 1nclude proteins, nuclelc aC|ds
i nc[@RKG]g!rDyneRNAhe aattiar] ngawb@opnmany Isiofidl @ soluble

l,i pgsommes nt heti,c sol ubl e pol I rotein ,
mayafi i Crana i it i he o dihialiamdor Rios Sold (or
insHIUAE} earridkmaiyed $§|§étedff%rﬁ@§§>upqmlgﬂﬁ@eé@§ro§é egellulose,

fl uorescent dyés, flurochromes or any other detection

methaeylate comcmg@erss pelyistyrengapelypropyisinen gaper, polyamide,

pof Bl IF: Al in Ao B ePhlfons VHREE Bl ° 10

polyetmashd, lsmai; gldskelata, plgstic, Qold, ronwiede BRE BolRitrylabiidge, but

carrier, Q is the _container of the present invention.
maybe aRyiniukIas solid sompavadahle te be ctgrlvagzqi kpaljow coupling

s e R R
pratainsi aucleacids B'BJILHJIIG@ EN)A dRNAa*andmhgbnuﬂenﬁde@,ehpids,

sat ur at ed ,or,, unsat.u substjtuted or, . )

oGBS DAV SONDIRGR BErs, PEStEwS. gpariap geidss alburmin,
e .

anfi5GlIen engy gk, SfreplavidiiCoéitids, RbnfibARE, dHibhiidiio &y,
flutanesnent dyest, dldraohooimes orany othbedel@cﬁbmmrmletulehdr@sasmall

w |.I consist, of .no re.than about, 25 at . More
orginig EPRPPYRCE HROIFRGORABHCS ARHATYEAN AT SelUblrcupRERRd able to
be %fearlv!é’uiéd Fd?%%'u?hn@fhé"ﬂarﬁ@ih@er Bhﬁ% &hﬁHésrﬁén ?6 %caﬁi’éﬁj Q. In

still nore erab no nore than about
Onerlembmhmen@fthatoamrd@‘ imthegcanisinep af the p@senwnvlentlon In

d f h
angiBr SRS ek the Shfifss o T Py Praufed SIS biq Padhiner of
theapésephpwehtiopus and preferably fromthe group
consi sti n%hof car bon oxygen, 12 WD 2004/ 099384

pcTIQ94R10khe spaear, Si whishstanksiihe @arrmrd:mrmaﬁmhaum of

ato%qg%'lccfpmavbee §§]cahﬂegto? ”%sgmaped %Hgs‘?t tu% dt or unsubstituted,

linear or cyclic, or straight or branched. Typically, the chain of atoms defining
the spacer, S', will consist of no more than about 25 atoms; stated another way,
the backbone of the spacer will consist of no more than about 25 atoms. More
preferably, the chain of atoms defining the spacer, S', will consist of no more
than about 15 atoms, and still more preferably no more than about 12 atoms.
The chain of atoms defining the spacer, S', will typically be selected from the
group consisting of carbon, oxygen, nitrogen, sulfur, selenium, silicon and

phosphorous and preferably from the group consisting of carbon, oxygen,
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or unsubstituted wth atons other than hydrogen such

as hydroxy, keto (=0, or acyl such as acetyl. Thus,
WO b@4obesyn nmay optionally include one or nore BCHES2004/013767

t hi oet her, sel enoether, am de, or am ne |inkages

bet ween hydrocarbyl or substituted hydrocar byl

regi ons. Exenplary spacers, S1, include nethyl ene,

al kyl eneoxy (-(CH2)aO ), alkyl enethi oet her

(-(CH2)aS-), alkyl enesel enoether (-(CH2)aSe-),

al kyl eneam de (-(CH2)aNR1C(=0) -), al kyl enecarbonyl
nittedeCHBIET am) -selerdum. do rididitan, treschdiaradoswhay bersubstitited

or SarBeb i B akeoR aing tien i oRber Tt B Boiiash kSioHgO), or
acy PR as adetyl. STRUSUAE PRI hﬁ@yldﬁﬁl’éhbﬁy i HCEHE Br We ether,

does not contain agé am ne nk ages or subst i t uent
thioetherheglenoaibeseamiste, substine uélm@a/mme@dwohto@@ww

suBsiblid iarotafti Eion  FPdalalf shaCois, &7 il mBthviarp.
allyenddxy- (Qﬂ(HQ)O-‘) alkﬁéné?hoethé’ﬁ@(c _,t)a§-) Ak Ieﬁb‘ééibnoeﬂié?

chelatln HDOSItIOH corres ond o the tornul a:

(- (%Lsﬁ-ﬁakquraamve (NCH.GMNR' C(iOpﬂo@hylemear@pﬁyb S1,
(6%298;(2%)?]? ar‘?‘cﬂgog}bﬂ{ ?ﬂ 6]{?«%%% Wﬁa’ IHdar (gj%de)ralllffrohh{ to about

ZOSaﬂdERé)e:I hyadrogeﬁe)r)hydrocmﬁbﬁepre(feriélBII;Eélkﬂ) -lh e embodiment, the

é E/ rein RLis dogen or hydrocar byl)
SPRPRI elsl%h gr@@?ﬂﬂ& BaUFAlTuchirecnd 499 5%h eptAByARY amine
Imké@e%@l %tﬁu@ts%r%‘ﬂl&éﬁl r{l](‘épsg of Subd] onﬁt%t\kfﬁws\%u?d B¥tome

regi on han a
elepmmaiyaihargeddbﬂhgtm pdnfwatmmsmf@polypbpﬂd@l to C6

I k ubst.i t bstit ut ed :
21 309801 Rsraoted abavaphg Imker.d-. dy be 1AT-GuB] o 0~
E$ anal _ .
i AT WOt Ayl
chel ating conposition corresponds to the fornmula: 13

WO 2004/ 0993841 RCH/ US2004¢ 013767 -L ~1 / (CH2i Y Q S1

Y

Z

[0051] wherein Q, S, A, T, X, Y, and Z are as previously defined. In
this embodiment, the ether (-O-), thioether (-S-), selenoether (-Se-) or amide
(-NR'C(=0)-) or (-C(=O)NR'-) wherein R is hydrogen or hydrocarbyl) linkage is
separated from the chelating portion of the molecule by a substituted or
unsubstituted alkyl or alkenyl region. If other than a bond, T is preferably
substituted or unsubstituted C, to C, alkyl or substituted or unsubstituted C, to
Cs alkenyl. More preferably, A is -S-, T is -(CH,),-, and n is an integer from 0 to
6, typically O to 4, and more typically 0, 1 or 2. When L is -C(=0)-, the chelating

composition corresponds fo the formula:
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(CH2)i Zz [0052] wherein Q S', i, Y, and Z are as
previously defined. [0053] In a preferred enbodi nent,
w0 b@4degeence -S -L-, in conbination, is a cheCTUSio0Hna13767
nore than about 35 atons selected fromthe group
consi sting of carbon, oxygen, sulfur, selenium
nitrogen, silicon and phosphorous, nore preferably
only carbon, oxygen sulfur and nitrogen, and stil
nore preferably only carbon, oxygen and sulfur. To
reduce the prospects for non-specific binding,
ni trogen, when present, is preferably in the form of
an am de noiety. In addithﬁg i f,,the carbon chain
atons are suﬁé 1tuted mkf ﬁ@thf%g ot her than
hydr ogen, SS erably substituted wth
hydr oxy or keto. In a preﬂ@ﬂﬁed—éﬁbodinent, L
conprises a portion (sonetines referred to as a
fragment or residue) derived froman am no acid such
as cystine, honocystine, cysteine, honocysteine,

aspg0052] atieteinc@sE8iicYaghd Zureas BrelvRiushhgsfmadd.such
as the nethyl or ethyl ester thereof. | 05]

ExertPPas) Inpearaterrry evwedimentothe sequante Xid-, in comblnatlon

oSBT Hon Sc  G R0y B SR 5 R o

callsan, \d5896r/ SUlRiFSdeleRidnsXArb§&X Hilkcod EAPBphbsphore@Hnore
precf%%\lbly only carbon, oxygen sulfur and nitrogen, and still more preferably only
carbon, oxygen and sulfur. To reduce the prospects for non-specific binding,
nitrogen, when present, is preferably in the form of an amide moiety. In addition,
if the carbon chain atoms are substituted with anything other than hydrogen,
they are preferably substituted with hydroxy or keto. In a preferred embodiment,
L comprises a portion (sometimes referred to as a fragment or residue) derived
from an amino acid such as cystine, homocystine, cysteine, homocysteine,
aspartic acid, cysteic acid or an ester thereof such as the methyl or ethyl ester
thereof.

[0054] Exemplary chelating compositions include the following:

COOH

OH /
H
S//A\\T//
O

COOH

OH COOH
H
Q\/k/N /
\H/\S N—___—~COOH
O \/\r

COOH
14



OH1-4 QN,,,,--COON COOH HO COCH 1-5 O S /--000H -~

ON OH\---COOH OH COON 1-6 QO CooH O S Nom/ OH
WOOH09GBOOH 1-7 Q NH ,5,,'S ~, , yCOON OH NHZ BOZHS2004/813767

)--,~ S~ COON (~ SOHA c NH2 15 WO 2004/099384

PCT/ US2004/ 013767 COOH COOH QH S OH NH2 COCH 1-10

S COON QNS OH Ac NHZ2 OH NH2

OH COOH COOH
-3 Q\\v//l\\v//s
N—___~COOH
COOH
OH
COOH
HO COOH

1-5 //\\\///\\\//O\\J/J\\\//S\\V//L\\ _~——COOH
9) N

OH

COOH
COOH
1-7 S COOH
Q//\\T/»\NH \\S//\\r/
OH NH;
COOH
1-8 S COOH
Q//\\T//\\T \\S//\\T//
OH Ac NH,
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H1-11 (r) N SVS COON Q O OH COOH HO NH2 Ac 1-12 O
SCOH QOOHCOON HONH2 1-13 ~N ~\~ S--S COH Q
W@2@#0@3EN 16 WO 2004/ 099384 PCT/ US2004/ 0137 6FCT/HE0MHRI3767
Ac 1-14 OO-N\ SAS COOH Q~ COOH OHr COOH OH 0

HNAN 1-15 O 11 N/COON H SOBH COOH OH 0

COOH
AK\N S\/\(COOH
NH,
COOH
/Y\ V\'/COOH
NH,
S\)\
COOH
NH,
/\(\ /\/\/ \/k/ \K\ \)\COOH
COOH

COOH

HO ) NH,
H S /\/\\
13 A~ N ~s COOH
Q/\K\O
OH
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1-16 _ ,C00H Q N~~N Ac 11 N H SBH SBH OH H 1-17
QO ONII-~NN---COOH H HO O COOH S@BH OH H 1-18
wWaR{AN9B8Y N~/ N N------ COOH Ac 0 HO COOH 17 PEX/US2004/013767
2004/ 099384 PCT/ US2004/ 013767 OH (r) /COON H 1-19 Q
NNCOCH / H OH(r) COOH COOH 1-20 QN~~ N/ H
Ac tSO3H SOBH OH H 1-21 QOp --- /INN------ COOH H

NH,
S\S/\)\COOH

COOH

HO
Ac
1-14 /\/\/O\)\/N
Q/A\T//\\O
OH

COOH

H / OH
H

SOgH

1-18 Q\)\/O\/\/\Q/\(\N/\/ N NCCOOH

HO © COOH
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HO O COOH SBH OHH 1-22 G --1~-00N__ -\/N N------ COOH
Ac HO O COOH COCH OH 1-23 QN N/COOH COOH 0 18 WO
wQ 040088884 PCT/ US2004/ 013767 COON OH 1-24 PCT/QsMoM013767

--- -,CO0H )-"~Y COOH 0 CH/COON 1-25 O/ NH
N-----COO—I OH COOH 0 OH COON  1-26 Q O NAc N~~COCH
OH COOH O [0055] wherein Qis a carrier and Ac is
acetyl. [0056] In another enbodi nent, the capture
ligand, is a netal chelate of the type described in
U.S. Patent No. 5,047,513. Mre specifically, in this
enbodi nent the capturegligand i €0@Hret al chel ate

derlvedoﬁ'om |tr|Iotr|acet| acid derivatives of the
1{90rdrul a. [OO NHZ ( ) X CH2000H) 2

SO3H
COOH
oH 0 /
C
COOH
1Z)Q\\/J\\//N N~
\/\N
H
SOzH
SOzH
OH H
1-21 Q\/K/O\/\/\o N/\/N N~ SCOOH
H
HO O COOH
SOzH
OH H
1-22 Q\\//l\\//O\\//N\\//\\ N/”\\//N N~ COOH
O Ac
HO o COOH
COOH
OH ///
H
COOH O
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[0058] wherein x is 2, 3 or 4. In this enbodinent, the
nitrilotriacetic acid derivative is imobilized on
w@ry409938he previously described carriers, Q PODBES}004/013767
t hese enbodi ments in which the capture ligand is a
metal chelate as described in WO 01/81365 or U. S.
Patent No. 5,047,513, the netal 19 WD 2004/ 099384
PCT/ US2004/ 013767 chel ate preferably contains a netal
ion selected fromanong nickel (N 2+), zinc (Zn2+),
copper (Cu2+), iron (Fe3+), cobalt (Co2+), cal cium
(Ca2+), alum num (Al 3+), magnesium (MNy@dy and
manganese (M@g). In a particularly-preferred

enbodi nent, the neta chel ate conpﬁg/es ni ckel (N 2+).
1E9H60] ~Anot hey co Cpurifi cat| ory techni hat can
be used™ ENC e&s\m/ﬁgéﬁt onis

t he use of an i nmunogenic capt re system |In such
systens, an epitope taglon a otein or peptide allows
the protein to which i €00 atQached to be purified
based upon the affinity of the epitope tag for a
corresponding ligand (e.g., antibody) imobilized on a
support. One exanple of such a tag is the sequence
Asp Tyr- ]s:'Asp-Asp-Asp-Asp-Lys, or DYKDDDDK ( SEQ
135 i s COOH

anti bodi es having specificity for th
léﬁqugmg db -Aldrich (St. Loui s )
der M m,;;npl such_soon

a tag i s the sequence Asp-Leu-Tyr} Asp-As PNASp- LVS,

or DLYDDDDK (SEQ ID. NO 2); amfH bodi e§ havilng

specificity for this sequence are sold byOQmHhPtrogen

(Carl sbad, CA). Another exanple of such a tag is the

3X FLAGr) sequence

Met - Asp- Tyr - Lys- Asp- Hi s- Asp-d y- Asp- Tyr - Lys- Asp- Hi s- As

p IIe AsSpOHTYyr - Lys- Asp- Asp- Asp- Asp-Lys (SEQ I D. NOcooH
nti bpdi es_havi ng speC| fici ty for this seque/’(e

la6e Cg in

Thus,
one enbodi nent, the contal er c nprl '
anti bodi es whi ch have speci ficigy for SEQ
i n anot her enbodi nent, the container co 835
I mmobi | i zed anti bodi es which have specificity for SEQ
ID. NO. 2. In another enbodinent, the container
conpri ses innnbilized antibodies whi ch have

spe for Q ID. NO 3. For exanple, in one

%bhﬂwt"%e&ﬁ'n a qayrtiey and ﬁ'ﬂ? is gpetybr M6 ant i body,

soI [ I | )

! dobseiygeRotie it ion Y capy Qg ST e o
the rhmeedéscrdued/mrtJ.S. Patent No. 5,047,513. More specifically, in this
embodiment the capture ligand is a metal chelate derived from nitrilotriacetic
acid derivatives of the formula:

[0057] NH,~(CH,),-CH(COOH)-N(CH,COOH),

I NO. 1;

[0058] wherein x is 2, 3 or4. In this embodiment, the nitrilotriacetic acid
derivative is immobilized on any of the previously described carriers, Q.

[0059] In these embodiments in which the capture ligand is a metal
chelate as described in WO 01/81365 or U.S. Patent No. 5,047,513, the metal
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a bead or other support wthin the container. [0061]

O her tags may al so be used to purify reconbi nant
w@e@ime993s4 based on their affinity for a correB@QDOSINYO13767
ligand attached to a substrate. Sonme exanples of such

ot her tags include c-nmyc, maltose binding protein

(MBP), influenza A virus haemagglutinin (HA), and

(3-gal act osi dase, anong others. By 20 WD 2004/ 099384

PCT/ US2004/ 013767 attaching the corresponding |igand

to the containers and/or solid supports of the
clmlmsmefarablgrmmmns nanefd ioTastiepteoit fedrmsamong aidklehg\hz*) zinc

e Lt uesba k) aekamiahonbiminum (AR,
mé@rﬁ‘emﬂﬁ‘ﬁ@ﬂ@”ﬁ%ﬁﬂ rﬁéﬁ’ééﬁéb% Pelnﬁbéﬁlcﬁﬂart){})@ éEL' ar

nmanner ttaching a affini
erpbediganto epréptal dbel@&qqemwe@mdxepamf*)of t hat
the cont ai ners..an t he

o eS0RE01 ibororiphn TuificBnst tedinid B sPada upd in the
cont@ad the gm@lm ihvihioA s tHe us@Bf 8AFmAKINdRAId &a n;Stt]Fe system.

art. [006 I n anot her enbodi nent, proteins cortal ni
In gugh ayﬁtecmn% 5 epifopestagrars e PraisT) o peplids pliows ireiptofein to

BRI SR BSOS bl BROBeI 45t o Bb B0 or

confesbbﬂd@'lhg‘and éetgs atinsly) ahmobBizeld ¢V aisappoa! @ﬁ@éﬁample of
fully describe for_exanple, U S. Patent
sugh @5%391@ dhe sageenes Ased yﬁéryéTAsnﬁspéfsa-éﬁ@éysmu@YKDDDDK

(SN PR 5Bl PR 0P s RS e,

Slgmat-/&ﬁdneh (8hdlowiis, M@)?addewth@tm%Gglﬂm@fﬁarw ththél’f‘@)(ample of

0063 I b f
USRI Gie HOReTseo PP SHaT BGASh ASPATE AR ORPLY DDDDK
t t
(SERL 3TN BRI Shahg SRR X6t hleR Rl by
In\strogm 4Gadsbad, QA)mmmothez example besudoatay itethe 3 ELAG®

t ent .i nventi on otin abel
seRlIBREE Mt sp- T Heb YRS P HI e Gl BT e LyPrASh Els-Bep-lle-Asp-
Tyh-'L%leﬁ Aépﬂsb%?é@-!ﬂ '(‘QEQS'II!')1 N@T |34, aﬁ‘ht%cﬁé@ thm ecificity for
containing a streptavidin tag uch as t hose de |p 3
thip ﬁegusm@ar@aoldrw SlgBj&MrMIl(SthbowsanO)c ormus; &t ede by

fi
ARG s PR BB e
spBLIfiEHPfOrSEQMRINO! 7 MMbthELeMPBHFhEST, thBianet @oltbrises
supports of the present invention, Er ot ei ns

imenehilizedi anjibedias whish haveemesificity for 35€. hayNE: 2o uini driasbier
en%?ﬁt%eﬂﬂ tﬁg%ontamer comprises immobilized antibodies which have
specificity for SEQ. ID. NO. 3. For example, in one embodiment, an ANTI-
FLAG® M1, M2, or M5 antibody, sold by Sigma-Aldrich (St. Louis, MO), is
immobilized on the interior surface of the container, or a portion thereof, and/or
a bead or other support within the container.

[0061] Other tags may also be used to purify recombinant proteins
based on their affinity for a corresponding ligand attached to a substrate. Some
examples of such other tags include c-myc, maltose binding protein (MBP),
~influenza A virus haemagglutinin (HA), and B-galactosidase, among others. By
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affinity of biotin for avidin and streptavidin. The

use of avid in/biotin or biotin/streptavidin affinity
w@ookfoposat i on techniques is well known in the BCT/USBENG013767

described in, for exanple, Sanbrook and Russell,

Mol ecul ar G oning: A Laboratory Manual, 3' Edition,

Col d Spring Harbor Laboratory Press, Cold Spring

Har bor, New York, 2001. 21 WD 2004/099384

PCT/ US2004/ 013767 [0064] Proteins and DNA or RNA nay

al so be purified using ion exchange chromat ography or
attgathirgp thebcarrespandingligaphto thercdntainerschiadige solid supports of the

in e e
purRld G c?chéHBFcﬁéiﬁs%‘h@r&%lé: Qfeb?l’éaﬁgld%scﬁ% h&Rsin. Non-

exchange capt ['Tgand nmay contaln a nitrogen group,
regogunimant\drotpimsmayae phmfmhmt@sgmltamnamerabymtﬂaohmg a ligand

W%{‘:} '@ﬁﬁ&%?@}%@%ﬁiﬁyb%gﬁﬁ%@@ Fa Bg ofiat se.q%ence to
th@'c%‘hkbihé% éW%Pé ;ﬁ@rlt)é’ bi & s1esEhi hvev?t%%f) The g,elec’uon of an

car box hyl ( nd sul f opr opy

arpmcsrm lggandl i wnﬂyx'mﬂ@a@biwa@meommbmatbie;art a protein

our 10028 H ARPRA"DRp Gt Rerife chBia G finigpe-s-

transTorasel (GSW@HrPB@ Pbtified byle@ntéamelthe 2R6teMb With Whirfbbilized
support. Exanpl es of hydég&obl c ands are silica,

glgtednipne. Héweyprotejos wre P sagne@ub the;aﬁmlty@f@n@GST for its

o FLHREL T8, SR PREF TR o LASHeRY 18 petent
Nor 6651, 1V@vmbrpmateurh@émtmeref@mmél MeHifs, in 8a6thekl e

édrophobl roug are immpbilized on the surface of
empedissntaihecslytathionsis irgooplized a5y theratesios seface, or a portion

tthB’q?U{)j% t‘ﬁ% chnQQ ﬁé} &!)?)‘? ﬁok?‘éélot &g%)tﬂeF QHég{)ﬁ V\}itih%ﬂféscontainer

pr ot[@063] memmglm?ay fleb Yeanirlfideisby U@nglb‘mn GlﬂbiY)tTB%nalogS in
enzyne substrates, enzynme inhibitors, cofact
C%@P@B@n M\é@‘ a\G‘Ij'F‘g 6%%%‘13&@”! d¥5§h% gegvatlvng <Pfg%/ '@PT')Or streptavidin.

e
Pt L o SR RO W R Sirer BB Bl dmmopilzed op fhe
canftamel'seanqb'or istippatts ofthecpriesentiesentien, biotmidbelecprateins can

bSRUHET Bt 81 0RETBESE IO f5 aliepAIdBoamdUn & protein
c&%ﬁﬁig"é‘%ﬁeﬁfa‘?ndiﬁ%&gﬁ, RRA dsthoSe HescHEENfY USS Fiodeht No.
5,506,121, herein incorporated by reference, may be purified based on the
affinity of the tag for streptavidin. In another embodiment, when biotin is
immobilized on the containers and/or solid supports of the present invention,
proteins containing avidin or streptavidin tags may be purified based on the
affinity of biotin for avidin and streptavidin. The use of avidin/biotin or
biotin/streptavidin affinity purification techniques is well known in the art, and
described in, for example, Sambrook and Russell, Molecular Cloning: A
Laboratory Manual, 3™ Edition, Cold Spring Harbor Laboratory Press, Cold
Spring Harbor, New York, 2001.
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Met hods in Mol ecular Biology, Vol. 11, Practi cal

Protei n Chromat ography (1992); Hanson & Ryden,
wee@uep9ssPuri fication: Principles, H gh Resol up€DnsS2004/013767

Met hods, and Applications (1989); Dean, et al.,

Affinity Chromatography: A Practical Approach (1987);

Her manson, et al., Imuobilized Affinity Ligand

Techni ques (1992); and Jakoby & W/ chek, Affinity

Techni ques, Enzyms Purification, Part B, in Methods

in Enzynol ogy, Vol. 34 (1974). 22 WO 2004/ 099384

PCT/[08 éDBronam@and W98 G RdW enashalsodid plikfied osipghemt

ehands HrafatostaSi by hiienfoRG i Sinatadipp Y. Infaresichange
chﬁ@ﬁi&lc@‘aph@&a BlRai dGsd it b A nfBTIRARRES a'@ndts@ﬁipg?ﬁmds

released fromits_ association with the ca gand
re@igihl e @ioleit ot Rl Aathadhasa swifees ch@g@@ntﬁqraaxammple the ion-

o2fiai38 FaBiud Mah 5™ oaReli's PrseaiTRRE. adiipdigmoup. o
pHosphetl freuphanaesfoRicPdti® §ro i TPEX Akl ofdbn- é)J&hﬁHﬁ@r Gapture

conpetitive binding. Specific elution techniques Wl

ligaggls In%ﬁ@rthﬁdawnoeithvldﬂﬁﬁ@s dreéhxd%hwﬁowpmﬂamethyl

(O sAbob R (GRR R0 vl ios e BEh ensidshas bl f o
hydtmﬂ»fmtta(t chtormtbgtﬂmw atpro’t]erh:lle oL mw{;mmmp@ﬁlglg&%\ﬂ%s on its
ec ,
suffioe g5 e DRsbean huidatic Miseacens wikien fisidie
AR T A e
ligdhdsare gilica, phenyl, mel,iootylsamd &48 grbupbe Thwist & ores .

oG TREYed RO Ehats B PBLZech anain Saraes o dhe Seaiainers
an@t’cﬂ*s‘iﬂ) o?'ﬂsfcff%é'?ﬁé?(enttlﬁ\?erﬁ@ﬂt Y Sinbt W’lﬁﬁb&@%é}ﬁ mgamlﬂe

directly to the polyneric matrix
hygeaphpbidgupst Bes inmebilizes onl the stirfacetdi¢hé nbatalmrs and/or
cont |ner For exanple, the capture

f th ‘
Suﬁﬁaégﬁ%p%ﬁ—,\gt IYERHOR e at | ng conposition which is
bourgoés) @)tﬁ@( Wit edp fﬂl‘?éh?é‘t‘iﬂ@fﬁ'dﬂﬁ%r f(S‘Eaé)Eérﬁ;r)l@“hSHnones

overlies a polystyrene or o l'astic substratum
anmep yaeisls, protainsi, peptides; ndhymaptndesuleetins Enaymesa £ezyime

A T G G e A
olige ) r gelvmdclebtids s R¥rbohydrates, sugars, oligosaccharides, drugs, and
dyes.

[0066] A variety of other purification techniques are known in the art and
may be used in conjunction with the containers and methods of the present
invention. Some such techniques are described in, e.g., Kenney & Fowell,
Methods in Molecular Biology, Vol. 11, Practical Protein Chromatography
(1992); Hanson & Ryden, Protein Purification: Principles, High Resolution
Methods, and Applications (1989); Dean, et al., Affinity Chromatography: A
Practical Approach (1987), Hermanson, et al., Immobilized Affinity Ligand
Techniques (1992); and Jakoby & Wilchek, Affinity Techniques, Enzyme
Purification, Part B, in Methods in Enzymology, Vol. 34 (1974).
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enabling an increased density of capture |igands.

Alternatively, or in addition, the polyneric matrix
worey4l02938pr e or | ess hydrophobi ¢ than the cont BETE82004/013767

wal | and thereby present a surface which is desirably

nore (or alternatively less) hydrophilic than the

natural surface of the substratum [0069] The

pol ynmeric coating may be formed or applied by a

variety of nethods. For exanple, the polyneric

coati ng ng% be formed by in situ 23 WO 2004/ 099384

PCT/ 10820 400ass ite7celhidiycampaad itds bound thitise saptusadifand,

' )ft u of no orrer e dissolved in solvent w th an
cqllifardsbss Ak bedrashet eyt Borby Uiy HEke G ufer, fter
Wégﬁlhgeme%ﬂur@fbélm%rsd&rﬁﬁ&?em%ayf ﬂ%ﬁ@@?@é%géd ¥3hi its

Alternatively, a |'y-grown poly
assaeigtion withitheopapthiee kgarichared oémbhed dicmmrmraelenmaildm or

Qi RRE BEAE8 ot e EiBE] baliiag ot TRay betpromalished
usﬂn@ mefRictedf Slhes 'té@ﬁlquéh ielueih R eI $H %??ér‘nﬁ@rétﬁre or

plied, the polyneric coating i's derived fro
thﬁ@U&thﬁ@ﬂ@@thﬁoblﬁdlnﬁnﬁBem elwtionrtechigues wil vah‘g dependlng on

Wﬁ‘&ﬁtc%g s&@{é{% %Qs%ﬂe rbgg@w §r}'§?§|[}/pg€éé}pg£t Sheh e skilled in the

amCAltEﬂtaldelycmmhl'ed bemn@snentpby MR det8Ble@oMhite still attached
contai ning such reactive groups to the container wall

todha immakilized ligerd. A M@rlﬁﬁylafmaéftmat iechnispies are kwlomm
inGhfTo, &7 KERip B LERA oy M ¥ BT G dfieEiec, among

otpemsvi de poi nts of attachmant for t he capture |igands
descri bed herein. Such polyneric coatings and the
means for their formation are generally described in
3_q:§} éﬂce@(t) l'ication Pub. No. 2003/0032013 Al.
The de sity of the polymer matrix on the
subs[ﬂﬂﬁB}e Imape eenbaedintend) thedsdpyurei liglaads @lré dousel dirictiio the

AR i o' S e
bddih@ tB ymeﬂe%éﬁ‘ %h ro%ﬂfe's"tﬁe% d—f ng&ﬁ
| ganas rray

| ectl ar wei g he capture
dl@@ﬂeeﬂy etbem@ttsrejllgandsl magbd éxmntieﬂre‘ctly tdnéhve pelyavericlmeatrix

wiligh i il by gﬁ‘ﬁ@%@iﬁ?"%ﬁ%@@l@%?h%tréenorp%rrface of the
CORKAA®Y. e oriamle Pe éé}:ﬁuﬁé hg? g|be°% n?etéffﬁé}?ﬂ?%

only a fraction of the tiwe

copwqsitian whighis bhundéo @cﬂ@rmatlzad\dexbran polymer matrlx Wthh
overlies a polystyrene or other plastic substratum. Polymeric matrices may thus
be used to increase the effective surface area (by having a matrix which
presents a greater surface area than the underlying substratum), thereby
enabling an increased density of capture ligands. Alternatively, or in addition,
the polymeric matrix may be more or less hydrophobic than the container wall
and thereby present a surface which is desirably more (or alternatively less)
hydrophilic than the natural surface of the substratum.

[0069] The polymeric coating may be formed or applied by a variety of

methods. For example, the polymeric coating may be formed by in situ
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Pol ymeric Matrices Formed From Pol yner M xtures [0072]

Contai ners conprising a polynmer matri x may be prepared
whoo4oe9386ct i ng the contai ner substrate with aP@EDUy2084/013767

conposition conprising a plurality of polyner

nol ecul es having repeating units, wherein at |east

sone of the polyner nol ecul es have at |east one

reactive group covalently attached thereto, wherein

at | east sonme of the pol yner nol ecul es have at | east

one 24 \WO 2004/ 099384 PCT/ US2004/ 013767 capture
PolyeRdalion: 1a dhis ARPERAG, & By recivaPBARIE)S afq a@ﬁeww in solvent
MBY, Iy

Wiy ahBatdh 251 et A IO PR EEEHh 4R A op the surface
of\mercxanlhalaer Wah.s#%lt@ﬁ%tm’ély; aefuhpgyoven pn’lylnwuhay beairenabilized

t d at |
ot i e, o B el bR Ylrrannsoadtes peissertbes, for
e)&irﬁHlBSm Sﬁﬁd@éb'ét%ﬂe@ SOPg@m'nraﬂtdazﬁvmﬁi at |east sone

he polymer “nol ecul’es directly’ to the container
s u bs[tQOzi’Ok laredpreferred eowaciimssat ini wkichg pelymesic qoaltingds

é}ﬁj ecul es &ﬁ'ﬁfgﬁ%ﬁ‘gngﬁjﬁé?@‘feﬁ%bﬁ éﬁ% ure{f‘afgwga%?rscwh'ch

ar@?dcmr?éi t@&he%ﬁﬁélhéﬁwaﬂit W 86n@2H YORRY 8 bdtAlofSURAMIoNAhENE
thereof), synthetic polyners (or a derivative

CQﬂ’ﬁélﬂécﬁ neackive geoup, avhich mhgnaactwetqdmhgnr ically bonds a polymer

g é#ﬁ/@@a%élﬂ% F‘ﬁ% Ve %‘r?l S%E ﬁ'ng‘ Wgﬂ gfﬁé’?)gSllnks

th@&hdl@@hleﬂﬁiﬂ)’ {881 of @Ath alest ;V@S/m‘éﬁﬁdleélﬁl@é eM hdaién9BAe or both
or nore synthetic polyners derivative(s)

ofta#@hdqqumersﬁrr@yrf@néam agtival ieagrowswﬂwh |p§0\éld@ PRITSA &

at%(cﬂrﬁ{fﬂ%r& %‘Bﬁrlgol %ﬁ%%%sgrlgﬁglr%hgho%f Q&R}ﬁ] ?i@coatlngs
ard thet méan‘s dor mblrgonmaareigéneraﬂy vescibert indgs. Patent
Argﬁfhaageﬁqbﬁmaer%pﬁéw%%ﬁ%?ﬁ pect | o ol yencchar i des.

st ar 07 a% 48} ‘Ib% *M%Pﬁ%tn@ﬁﬂ{é E)‘ét?a(te may be

m)dl us e
catérctled oyl wa‘em&llaj (selemlbn\aﬂdoamdunmbfdhewmmat polymer and

ot Ba o e el oo o
argcﬁgpgtdf\fsaﬂmé@fou%mh%tmb ﬂﬁj&@ﬂ&‘@w&&/ﬁ'&?ﬁ% eépture

I'n contr as nmer s
Ilgiandechayiberseleabahanddd}umm aswdetaaied furtimevelsltow. The polymer

el B g De R G RGN I8 SUBSR algorib ONha L e ubstrate.
FoHikamane! Ml‘ﬂ?raspcﬂ*heﬁlb‘?‘ﬁﬁ’e A1 LeoHthingt oRBAiIV A fBction of the

wells of a multiwell plate may be provided with the polymer matrix.

Polymeric Matrices Formed From Polymer Mixtures

[0072] Containers comprising a polymer matrix may be prepared by
contacting the container substrate with a polymer composition comprising a
plurality of polymer molecules having repeating units, wherein at least some of
the polymer molecules have at least one reactive group covalently attached

thereto, wherein at least some of the polymer molecules have at least one
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condensation or catal yst driven polynerization

reactions, i.e., condensation polynerization. Wether
woaa04/094380r synt hetic, the polyner nay be deriRel/Ugmd4/013767

or nodified by oxidation, or by the coval ent

attachnment of photo-reactive groups, affinity

I i gands, ion exchange |igands, hydrophobic |igands,

ot her natural or synthetic polyners, or spacer

nol ecul es. [0074] The polyneric matrix may thus

conpri se one or nore of several distinct polyner
capyyredigaBrdop batiyatpbleygreus) covaleitdy, athadhear therstd, Whetdiedhe

5 004/ 099384 PCT/US 004/0137
padief mlgcbﬁ%% BEVRPERYEIa0S ca&aw@'eg&%@h&east 100 kDa, and
|rPét°|§§st ‘?or@f)ﬂfi@ g%glf’her ﬁ\%lécﬁ'l \ﬁ:él{ I@Qéﬁ’gﬁé Pé(éctlve group

cellul ose | ul os tate, ul ose butyra
al‘aicatyEaSi’sorw capimase tlmcmwm aﬂmhdd herdipd r'ﬁaqmdwme groups

RS 6 o S R RSP S5E 8 RS fbicui oty

to ¢ BaAtAhéCsubdtiath aRG by IrfliceSrosdlfiniiRE MREN¥E A Boflfner
vi nyl s such as pol yvinyl pyrrolidone and ponV|nyI

melesules|to fagm engolymen malrip attached tn thet container gubsirgte.

o 010 0SB AR 558 o e pomers

(op@ Iderieative tHereen; syrthew p&?hﬁ@?&*@ﬂéﬁ@&w@lﬁ@r&ﬁ) a blend of
nyl ose, dextran,” chitosanh, heparin, and h¥a uroni c

na&d;rab Pob{ﬁiﬁrﬁr(@hdﬁ@éﬁtwg(%)éb@@l@é)r ad@gnd ofisynthetic polymers (or

AT RETinep it bR EREraBR el PolkBR s ca

debigaties(g) tHareo) e of imofs systhiefld ipaBmbersher d@rN/af:m@(s)
thq@@?cm es are a m xture of dextran and heparin.

help gniasalpriaturad @szmﬁf I$ 3 brrRekedof hnw @DIw@r ergduced
in @Jt?lbl}éék{é? s? nfoE%ﬁ'] br,é’ug @Ll)}rﬁbrg%‘aﬁé‘é bt re not limited

e-"an avera

to rmilgexsabalnamtesg Imbly(saocladmdasl pephdu;s veoEts, @‘Iquyeylrrem(tran
i ncl udi n coval ent H%e attached, functional  groups) of
S

e&?”ﬂeﬁ@ty oRRFtiRpaMY BREILARSEHP cchgrides tgrrRr DNA,
RN‘R' §ﬁd’ ggﬁtﬂlaéél e Aa@arﬁlf@léﬁgf%d@c?ﬁé‘ﬂu?él déﬁ;gﬂ%fg H;thre nﬁ’é&pbg WRed is a

sone ment's
dewtraedymae degivatieepeodeicad @yraﬂvelnﬂtbmnsaﬁng tysiné int6 @akiBhle

. 3,000 kbDa. | h b | yner
inf8y Sogigas B Me AR SRR RuEinG PeliptaR NP St ant
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is the weight average lar mass (Mv) val ue of

contrayhtsynﬁ@tmmtme@ m hjehclﬂed or bnearpaymersathad aaa@manmade.
Ex%mpqgs r(T)]f'synthePg lymeqrs include plastics, elastomers, and adhesives,
oligomers, homopolymers, and copolymers produced as a result of addition,
condensation or catalyst driven polymerization reactions, i.e., condensation
polymerization. Whether natural or synthetic, the polymer may be derivatized or
modified by oxidation, or by the covalent attachment of photo-reactive groups,
affinity ligands, ion exchange ligands, hydrophobic ligands, other natural or
synthetic polymers, or spacer molecules.

[0074] The polymeric matrix may thus comprise one or more of several

distinct polymer types. Exemplary polymers include, but are not limited to,
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scattering and refractive index detection. The average
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nmeasured by the refractive index, starting and endi ng

peak selection criteria of a refractive index val ue

that is three tinmes the refractive index baseline. As

shown by exanple a preferred polymer may have an

average Mv of 1,117 kDa wth a nol ecul ar wei ght range

from112 kDa to 19, 220 kDa. [0076] In one enbodi nent,
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upEot o-reactiye I%Eﬁ%l:l;rp are referred to as being
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reactive groups to polymer repeat uhits Is prefera
In sess embadimenis, theopaymes pulecules have GD7dlerage mpolacylar

. eACL ' de, hut.are not.limted to,
wér@@cc{‘fi@ lggé) g‘ggsdcﬂg}égai !J1n @Hgﬂﬁrg gﬂningﬁlt,&ﬁe po?ymer molecules
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polytRS UL MERRAES by GBT AL cAfSnafigf4Shy using multi-angle light
scattering and refractive index detection. The average Mw of the polymer
distribution of all chain lengths present is based upon the selection of the peak
as measured by the refractive index, starting and ending peak selection criteria
of a refractive index value that is three times the refractive index baseline. As
shown by example a preferred polymer may have an average Mw of 1,117 kDa
with a molecular weight range from 112 kDa to 19,220 kDa.

[0076] In one embodiment, the polymeric matrix is formed by

immobilizing a mixture of polymers wherein a subset of the polymer molecules in
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Exanpl ary photo-reactive groups include aryl azides,
di azar enes, beta-carbonyl di azo, and benzophenones.
The reactive species are nitrenes, carbenes, and
radicals. These reactive species are generally
capabl e of coval ent bond formation. Preferred
phot o-reactive groups are photoactivatabl e
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mercaptans, aralnloné:rolljjpgnaglkslrr?allgesf ?éor{ﬁltolc?/gnatz%r carbodiimides, diazo
compounds, tresyl chloride, tosyl chloride, and trichloro- S-triazine. Preferred
reactive groups are o, B unsaturated ketone photo-reactive groups. Examplary
photo-reactive groups include aryl azides, diazarenes, beta-carbonyldiazo, and
benzophenones. The reactive species are nitrenes, carbenes, and radicals.
These reactive species are generally capable of covalent bond formation.
Preferred photo-reactive groups are photoactivatable, unsaturated ketones such
as acetophenones, benzophenones, and derivatives thereof. A photo-reactive
group when contacted with light may become activated, and capable of

covalently attaching to the surface of a solid substrate. For example, the photo-
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exanpl e, the use of the hydrocarbon spacer

dramatically enhances polyner matrix stability
w@esoooesence. A photo-reactive group with a speECEUSI00%013767

be coupled to a portion of a primary am ne of the

preferred polyner dextran by an am de bond at a

controlled ratio relative to total nononer, glucose.
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s

exgpIRjedheiseatibe hydrogargon spacer. drapratically ehhanbes pakymer
a8 SRR bR oBIRY SR BGH Lnr R be
couplﬁdatocaepottbﬁrcff a primary amine of the preferred polymer dextran by an
amide bond at a controlled ratio relative to total monomer, glucose. Examples of
photo-reactive groups with a spacer include, but are not limited to, benzobenzoic
aminocaproic, N-Succinimidyl-N'-(4-azido-salicyl)-6-aminocaproate, N-
Succinimidyl-(4-azido-2-nitrophenyl)-aminobutyrate, and N-Succinimidyl-(4-
azido-2-nitrophenyl)-6-aminocaproate. These photo-reactive groups with
spacers may be reacted with a polymer to produce a spacer that now includes

the lysine as well as the original spacer attached to the photo-reactive group.
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woul d be a 50-fold excess of primary amne to the
requi red photo-reactive group incorporation via a
WO e@a99se4 ester. At this concentration of am nBCT/URM04/013767
addi tion of photo-reactive group via a reactive' ester
at the desired level of incorporation results in
greater than 90% efficiency of incorporation. By
varyi ng the anount of photo-reactive group containing
a reactive ester any incorporation level less than 1
reacti ve group per 200 nononers can be consistently
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remaining after selective nodifications will generally
rapge @& pnednpiety pelevriyihioatQbpolyrersepeating enitsmayihgymade by
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ProBodes Kibuh B 2AE b MRS bl Hebe DoRRs 1 sl dS
incaraveate thbdeset atholsd df reactivergraops ishalspknpwey. For example,

it i.th the, tainer, syrface depends on the
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nthetic materials, as t e liste
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or golﬁygropyl ene to” incorporate am nes, carbox _
mighbop 4.5 amelesiny,, whereay the dasitedinserporation iof photp-reastive

r ] hEication of -the _surface to,change
orflnd N bR L RIS TR SRt LRy Bere
wauld bace 50¢foldnéxcedb o pabariamine 6 fiedtadliled pHereirkh&tle group
. to facjlitate coval ent bonding with the reactive
INGRrBOfRionafia eg@astive agter. At this concentration of amine, the addition of
photo-reactive group via a reactive ester at the desired level of incorporation
results in greater than 90% efficiency of incorporation. By varying the amount of
photo-reactive group containing a reactive ester any incorporation level less than
1 reactive group per 200 monomers can be consistently achieved. The method
required to efficiently convert each of the remaining spacer moieties or amines
to capture ligand attachment points is known in the art. A several fold excess of
an amine reactive, e.g., reactive ester, derivatization reagent is used for the
attachment of the capture ligand, either directly in one step or through multiple

steps. In some cases, the derivatization reagent will present an additional
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pol ymer nol ecul es. Such nodifications include treating

the substrate surface wth a hydrocarbon, or
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of a chemical nodification is the silanization of

glass. In a preferred enbodinent a MALD plate is

di pped into a | ng/nL solution of parafil mdissolved

in chloroformand dried. [0083] Wen coating a
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t hereof, larger than 0.1 mm square, the polyner
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contai ner surface in contact with the

ol yne
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chloroform and dried.

[0083] When coating a multiwell plate, tube or a surface or a portion
thereof, larger than 0.1 mm square, the polymer composition may be contacted
with the container surface by pouring, micropipeting, or transferring the polymer
composition onto the portions of the container or plate, e.g., wells, to be coated.
In the alternative, the portion of the plate, tube, container surface, or support

larger than 2 mm square to be coated may also be coated by dipping the portion
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reactive groups, they may be activated by irradiation.
Activation is the application of an external stinulus

WO batt/ogseses reactive groups to bond to the sSPUBFUSEN€013767
Specifically, a covalent bond is forned between the
substrate and the reactive group, e.g., carbon-carbon
bond formati on. [0086] There are many UV irradiation
systens capabl e of delivering the total energy
(dosage neasured in Joules) required to bond the
ghoto activated polyner to a hydrocarbon rich
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[0086] There are many UV irradiation systems capable of delivering the
total energy (dosage measured in Joules) required to bond the photo-activated
polymer to a hydrocarbon rich substrate. Irradiation may be provided by a
mercury lamp which has a distinct and known wavelength pattern of irradiation.
The intensity of irradiation requires Joules to fall in the range of 3-6 Joules/cm?.
Joule measurements encompass the time factor (1 Joule = watt X second). In
one embodiment, the irradiation is provided by an electrodeless mercury lamp

powered by microwave radiation. One six inch, 500 watt/in. lamp has a rated
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Non- bound pol ynmers may be renoved i ncubating in a

using; a greury electrodeless famp irradiating at 2,000 mWatts/cm? with the
conveyer belt set at 8 feet/minute with the lamp power at 400 watts/in. A
radiometer, IL.290 Light Bug, is run through the conveyer belt to verify the
desired energy in the range of 3,000-4,000 mjoules/cm?® The multiwell plates,
for example, are photoirradiated at about 800 plates per hour, or about 1 plate
per 4 to 5 seconds.

[0088] The concentration of the polymer composition can be adjusted by
changing the amount of total polymer per milliliter of solvent. In the case where
a higher concentration of polymer composition or polymer matrix per square cm

would be advantageous, less solvent can be used to solvate the polymer
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solution to dissolve and renove unbound pol ynmer. For
exanple, multiwell plates may be incubated with MOPS
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[0090] The resulting polymer-coated substrate preferably contains the
polymer matrix in a density of at least 2 ug/cm?, more preferably, in a density of
4 pg/em? to 30 pg/em?, and, for some embodiment, in a density of 6 pg/cm? to
15 pg/em?. The density of capture ligands (or activatable groups) in the polymer
matrix may thus be controlled by controlling the number and/or molecular weight
of the capture ligands covalently attached to the polymer molecules. Generally
the density of capture ligands (or activatable groups) in the polymer matrix is
preferably at least 1 nanomole/cm?. In some embodiments, the density of the

capture ligands (or activatable groups) is about 1.2 nanomoles/cm? to about
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covalently attached thereto may be approximately 50%
The use of a mxture of polymer nolecules, with and
Wowihow3ss eact i ve groups, enhances the highly PCT/US2004/013767
functional formation of a three dinensional polyner
matrix. [0092] If desired, the capture ligands in the
formed polyner matrix may be derivatized, e.g., by
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be derivatized, e.g., by noncovalently or covalently attaching the capture ligands
either by the addition of a different capture ligand or chemical modification of the
existing capture ligand, thereby further enabling the high capacity capture of a
larger variety of target molecules.

[0093] In one embodiment, the container is a muitiwell polystyrene plate,
the polymer coating is derived from a mixture of dextran polymers, the capture
ligand is a nickel chelate, and the polymer matrix has a capture ligand density of
1.5 nanomoles/cm? to 7.5 nanomoles/cm?. In other embodiments, the capture

ligand is a Gallium or Iron chelate or the capture ligand is glutathione.
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conbination with the Iytic reagents described in
greater detail el sewhere herein to lyse cells and

WO soklavesss ar get cel l ul ar conponents fromthe recUUSI004013767
solutions. The lytic reagent may be provided wthin
the container in any suitable manner, such as those
descri bed below. In one enbodinent, the |ytic reagent
is adsorbed onto at |east a portion of the polyner
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SR o B Bl EREB Uik e oeon o
ad$drbad onk® BEleabtih padtion of the polymer matrix. In another embodiment,
the Iytic reagent resides within the container as a free-flowing powder, on top of
the polymer matrix. A solution comprising host cells may then be added to the
container comprising the polymer matrix and the lytic reagent. Once some or all
of the cellular components have been released from a host cell by the Iytic
reagent, the target cellular component may be isolated from the cellular solution
by the capture ligand present in the polymer matrix.

[0099] The polymer matrix may be constructed to enable binding target
molecules having a molecular weight of 3.5 kDa to 500 kDa in an amount of
0.5 pglem? to 20 ug/cm?, a molecular weight of 10 kDa to 500 kDa in an amount
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necessarily all of its cellular conponents. [0101] The

lytic reagent may be provided within the container by
w@2004a9938¢ y of manners. | n one enbodi ment, thePCHUBI04/013767

reagent is adsorbed (as a dry conposition) to the

interior surface of the container (or, alternatively,

to a polyneric coating overlying the container

surface, if present). In one such enbodinent, for

exanple, the lytic reagent is adsorbed to at |east a

portion of the sidewall formation of the container.
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Potméer&m%tlmve&wgm cAntainee serfaceyf pesest). Hodinessuch
enfRIHiRERE For example, the lytic reagent is adsorbed to at least a portion of

the sidewall formation of the container. In another embodiment, the Iytic reagent
is adsorbed to at least a portion of the bottom of the container. In another
embodiment, the lytic reagent is adsorbed to at least a portion of each of the
bottom and the sidewall formation of the container. Optionally, if the container
comprises a polymer matrix, the lytic reagent may be adsorbed to at least a
portion of the surface of the polymer matrix. In another embodiment, the lytic
reagent is adsorbed to another body, for example, a support such as a bead,

rod, mesh (such as a filter) or other porous body which is loosely contained
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with the volune of the container and V is the vol une

of the container, is less than about 4 m®2/pl. In
waeaitlogrssenbodi nent, this surface area to vol UPET/D8L000013767

does not exceed about 3 m®2/pl. In another enbodi nent,

this surface area to volune ratio does not exceed

about 2 m®/pl. In another enbodinent, this surface

area to volune ratio does not exceed about | mR/pl.
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coRRINE A6 BAdiek coRtaihed Within the volume of the container will
typically be adsorbed as a dry material, e.g., a composition having a moisture
content of not more than about 5 wt.%. Alternatively, the Iytic reagent may be
provided in the form of a gel or paste, i.e., a material which has a viscosity of
greater than about 10,000 centipoise, coated on the interior surface or a portion
of the interior surface of the container, or additionally on included bodies.

[0104] In one alternative embodiment, the Iytic reagent is provided to
and resides within the container as a mass of material, e.g., a matrix, granule(s),

tablet(s), or free-flowing powder, rather than as an adsorbed layer on the interior
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reagent is greater than about 20% by wei ght. Again, to
mnimze the risk of loss and/or contam nation of the
WO gaoo9r3eagent, it may be preferred to cover tPET/US2004/013767
container wwth a lid. [0106] In general, the lytic
reagent may be any conposition or conbination of
conpositions which chemcally or enzymatical ly induces
acell to release a target cellular conponent froma
host cell. In addition, the Iytic reagent may
optionally provide protection for that conponent, such
sufScd bPircéditainer op odégy adddined wifftie they volmeafythet cordginer.
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enzyme, a chaotropic reagent, or combinations thereof. The lytic reagent may
further comprise buffers, anti-foaming agents, bulking agents, processing
enzymes, enzymatic inhibitors, or other additives that aid in the extraction and
isolation of cellular components, such as peptides, proteins, or nucleic acids.
[0107] In one embodiment, the lytic reagent comprises a detergent. A
variety of detergents may be used herein, including anionic, cationic, non-ionic,
and zwitterionic detergents. Exemplary detergents include chenodeoxycholic

acid; chenodeoxycholic acid sodium salt; cholic acid; dehydrocholic acid;
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br@ngdeodm'rethy{d@@ mnmum broml e;

dodecylethyldimethylammonium bromide; dodecyltrimethylammonium bromide;

ethylhexadecyldimethylammonium bromide; Girard's reagent T;
hexadecyltrimethylammonium bromide; N,N',N'-polyoxyethylene(10)-N-tallow-
1,3-diaminopropane; thonzonium bromide; trimethyl(tetradecyl)ammonium
bromide, BigCHAP (i.e., N,N-bis[3-(D-gluconamido)propyljcholamide);
bis(polyethylene glycol bis[imidazoyl carbonyl]); polyoxyethylene alcohols, such
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met hyl gl ucam de; n-dodecyl a-D nmaltoside; n-dodecyl
(3-D-nual tosi de; heptaethyl ene gl ycol nonodecyl ether;
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mgho iqge%bpﬁwh%@%éhﬁepeéim ol axadsssnesidanastiylene
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N;lrfe L
( p‘i‘vylgarb%ﬂ;@ﬂ)-g ID-: ucToy P Ndps'i’%% r(?onng'rgzyﬁ)%ﬁé’gf)fcbl motddodecyl
etlarh blxlgcplmr@ me&nylgiu@amlnqg metagthylendaglyga ohgngdebypether;

ooplena B! fsripked Bl afert petaTafnb? ohiopLBgeagecy
etH‘drI\bcﬂé@Heréne glveblgmbnbéet)adybw &%Mo%wetﬂﬂéae ifdal)
non JrO (pol yet hyI ene gl ycol
etradecy ether; octyl-B-D-glucopyranoside; pentaethylene glycol

monodecyl ether; pentaethylene glycol monododecyl ether; pentaethylene glycol
monohexadecyl ether; pentaethylene glycol monohexyl ether; pentaethylene
glycol monooctadecyl ether; pentaethylene glycol monooctyl ether; polyethylene
glycol diglycidyl ether; polyethylene glycol ether W-1; polyoxyethylene 10 tridecyl
ether; polyoxyethylene 100 stearate; polyoxyethylene 20 isohexadecyl ether;
polyoxyethylene 20 oleyl ether; polyoxyethylene 40 stearate; polyoxyethylene 50

40



trimethyl nonyl ether), Tergitol(r) Type TM\-6
(pol yet hyl ene gl ycol trinmethylnonyl ether), Triton(r)

WO Z®4/099384 on(r) CF-10 (benzyl - pol yet hyl ene gl yrGI/US2004/013767
tert-octyl phenyl ether), Triton(r) CF-21, Triton(r)
CF-32, Triton(r) DF-12, Triton(r) DF-16, Triton(r)

GR-5M Triton(r) N42, Triton(r) N-57, Triton(r) N 60,

Triton(r) N101 (i.e., ©polyethylene glycol

nonyl phenyl ether; pol yoxyethyl ene branched

nonyl phenyl ether), Triton(r) QS 15, Triton(r) QS-44,
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M ggET% gﬁo%ﬁ\?[ﬂ?@ﬁg W%gg @)@1‘?&% ﬂ\}gﬁq?)g(rpb[y e glycol
i G i s Bt o
g0 itonT IRy CErHbibereyt paluetylescalyrgidatt octyipheny
etﬁ@f)o*l'ﬁfdn@@ﬁ-% q"nﬂﬁ‘l‘@ CE! r@fWYAWFQI%/ Gﬁ{t%nc'nﬁﬁ OfiE flione

et her ; trlethy ene gl ycol "nonododec
GRIMt FiflonieN 2y Feitor® N0, TAHOMBEL T iRGT NS4 6013767

pIBPERB iR, poBBhE Ny sier oRbrobiniiine, Prageha nonylphenyl
etﬁ%ENﬁW®%$BI?S 'I‘;‘;igc%rﬁyﬁgnmgf S’f@%‘%?@g r7°b55{1 £ Solytfillieds glycol
2696@@@(11@19@09 yiiortENgc))) stber (apdnymmdemcdn arit@e) SP-135,

Trﬁﬁé@émMﬂo% 5{@{3? FgT%&%%Eﬁ%}g%%o( éetpo){yetﬁylene glycol
4- (a@@bM?W@hgvétggfyz(e t?ﬁgliﬁ%ﬂé&@%&hmggﬁﬁéﬂgﬁ%b%hylene glycol),
ﬁ%o&t@ﬁ} @tt@ yiphengeippetiydeetharzd) p@pethnyteane glycol tert-

e

oo Bt v e R b R R VS sk givestl Trton®
X-10D) TrtonBiX-an4 (pelyetyire) glyco RNt Ip |$éh;i| I%%éﬂeg‘% lxne

tgqﬁ\acol sor bi tan nonool eate; pol yox et hyl’ene
telkrhgthyibpt mpwwwhylmmpl)ﬁn{qs&mﬁﬁeanngaésos)
TrRHDOXIRSS RN 55 Bihylene( (40) isooctylcyclohexyl ether; polyethylene
glycol tert-octylphenyl ether), Triton® X-705-70,Triton® X-151, Triton® X-200,
Triton® X-207, Triton® X-301, Triton® XL-80N, and Triton® XQS-20; tetradecyl-B-
D-maltoside; tetraethylene glycol monodecyl ether; tetraethylene glycol

monododecyl ether; tetraethylene glycol monotetradecyl ether; triethylene glycol
monodecyl ether; triethylene glycol monododecyl ether; triethylene glycol

41



and TWEEN(r) 85 (pol yoxyethyl ene (20) sorbitan

trioleate); tyloxapol; n-undecyl 3-D glucopyranoside,
W@RORRE99384 €., 3-[ ( 3-chol am dopr opyl ) di et hyl anP@nU83004/013767

propanesul fonate); CHAPSO (i.e.,

3-[ (3-chol am dopr opyl ) di et hyl ammoni o] - 2-

hydr oxy- 1- propanesul fonat e); N-dodecyl nal t osi de;
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sampitans mepoe aiebfrd/MﬁlEf‘gnéFo(ﬁQiYCﬁ?y@BM@%% (F)gipsbitan menooleate),
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BPyglu@(t);?qyﬂ@ﬁ@!?“deV\OHAFbSt(oéleS—C[(3 UMIamlerepgbdnndhylammdmo] -1-
romthe group consistin

P@ﬁ@ﬂ%ﬁl%ﬁ%ﬁ@pp %@p g}ﬁ@mhgja@LdépM}gggpﬂy@pg)omo] 2-
el iopatsal *[ OB e g Reguis Gl YL ARABS R, £-

d&@%kﬁ%ﬁ@é{d@l37(6lécyIU}rdeth>yLanmnopw)prap)aneshmmteonm@' salt (i.e.,
|§ opane sul fonate), ASB-

S8l dudon e e UBTaie IRsP A Ep AT CUeY Sat (i) SB3-12);

>Ny anfrofiBitephnealidhatelfie , SB3-14) -(NN-
dlhwtlazylecmtlecydamnon|dmrapah@v$tdfwam {icol SBBfﬂﬁ)t Bi(behy |
et her, deoxychoplatic ac

T S i e N

dlﬁ’%ih)?lﬁglanflfyﬁ’rﬁg@sﬁl g Eﬁ“@ééhds@ﬁﬂﬁﬁﬂeq) BI GEAasY MIBGH-8; MEGA-9;
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e lytic re or nor
propane sulfonate (ge C7Bz0); 3-[N,N-dimethyl(3-

myristoylaminopropyl)ammonio]propanesulfonate (i.e., ASB-14); and
deoxycholatic acid, and various combinations thereof.

[0108] In one embodiment, the Iytic reagent will be one or more
detergent selected from the group consisting of CHAPS (3-[(3-
cholamidopropyl)dimethylammonio]-1-propanesulfonate), octyl-f-
thioglucopyranoside, octyl-glucopyranoside, C7BzO (3-(4-heptyl) phenyl 3-
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detergent selected fromthe group consisting of 3-[(3-
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969 and Andr ews
(dEBdecyidlmethﬁammonlo)plﬁpzmesmﬁbna(ca9‘811—:)!‘ safth 833- “‘Iﬂ«(@ &N‘b

et P el RO TR Suli Eateh Eher g oRe o 5 Hfside.
(197 [ 09f %k a%ﬂ@'é?m %&Y\ﬁéhtrt%%{/ﬁtﬁréa@eht QIEb&®Nror more

peptides, chitlnase, beta glucuroni dase, mannanase,
daetgmsemmfran'ethalgroupeiamslstmgmfﬁﬂﬁhost cell is a

ofmspronidBER Mo pemhanasitbhat” sPhFBE S  an
th@%‘i’% o &hyrdnosife W@&%ﬁﬁaﬁ@' 6@@-@@%@%7Wenyl>mhyt&0xy

act ed f'rom yeast by using lysing. enzyrres such
prapyl) yimethylgmmonia prapane wfmaé%& [N¥-dimei@se to

d tial
myoSGeRRbp P BERTO BB EPbal SRR RE, Chee T8 ¢
3Rd&bpdinRanjiamnibriesropahésutdinbte inineysaltt and generate
sphéroplasts fromfungi for transfornat] gg—gl}llf\){“ case

3+igedenydimetndaymania)pzopanrsssienats iorehsak;

SR g Rgretoaib g s

tgts mg\ahﬂn@r@tu@eanbbenrmitathb IgtiQ feamesit dompises a lytic
enzyme. A wide variety of enzymes may be used herein. Exemplary enzymes
include beta glucurondiase; glucanase; glusulase; lysozyme; Iyticase;
mannanase; mutanolysin; zymolyase, cellulase, chitinase, lysostaphin,
pectolyse, streptolysin O, and various combinations thereof. See, e.g., Wolska-
Mitaszko, et al., Analytical Biochem., 116:241-47 (1981); Wiseman, Process
Biochem., 63-65 (1969); and Andrews & Asenjo, Trends in Biotech., 5:273-77
(1987).

[0111] The type of cell being lysed may affect the choice of enzyme.
See Coakley, et al., Adv. Microb. Physiol., 16:279-341 (1977). For example,
with regards to proteins or peptides, chitinase, beta glucuronidase, mannanase,
and pectolyse are all useful when the host cell is a plant cell. Yeast cells are

difficult to disrupt because the cell walls may form capsules or resistant spores.
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acetyl gl ucosam ne and N-acetylnmuramc acid in the

pol ysacchari de backbone of peptidoglycan. It is
webdoao9938e in | ysing bacteria by hydrol yzi ng tPer/us2004/013767

pepti dogl ycan which is present in bacterial cel

wal | s. (0113] In another enbodinent, the lytic reagent

conprises a chaotrope. |In sone instances chaotropes

al one are sufficient to lyse the host cell. In

particular, chaotropes are used when the cellular

conmponent is RNA. Exanples of chaotropes that may be

DNAesnes ekitadted frghe yoasieby gsiagilysing eh@ymeg sachdisrgticase,
t hi ocyanat e guani di um t hj o%gl fate, nd th cl)
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wdnieRnat ctcans oSSR T o SePe R Syedt betlwall
wg Q.1 ol pH an antl-foan1ng agent to prevent excessive
oam ng or frothing, a bulking agent, enzymatic
i nhi[o12} 4.ysanymetaner mptanobesin age usefey whenihe hoskreall jsna

et aBtadhe Ry Il e CRBRRERle pIEBRAPEN N
ac@fyﬁgﬂ'cééé(nﬁ% &nd Nléé%tpﬁn@@tﬁﬂé Sicidnial tHe eofydacthan@B4ckbone of
oam A Concentratée; Antifoam A Enulsion; Antifoam

peptigivglycaon; |t isreffeative frolysing lEaaipea &Y. hygk@wanartbe pePlifagycan
nts_includ i de, potassium chloride,
W'é'ﬁﬁ '?)Br?ﬁﬂqﬁﬂ ge&%ﬂﬁ%%ﬁ&gﬂ{ PVP). Processing enzynes
and @18 ahighotiH é?hb@dumemdh@dﬂumredg@m GSmpaneb a efmaotrope.
Benzonase(c) endonucl ease; DNAse

InFfee instances chapitopsp:along 6t’%§§fél§len§§%|¥3§§h9 m%zpﬂlbs@

Pl D47 OouseS sk e DB Bt )RR Examples

offgitRipes that Magbatused fereth m@ludet mr@angubnldp@Hm,,guanldlne
1,10- &r;enant hrol i ne, antipain, benz

thisisyspstenguanidiusnAhiosuliaten gbd shigHeea. a@glaotfPP%mﬁy also be used
bAoA R BERE e g Sl o tver

additiesadesatbichdiardina, bronotetram sole, mcr ocyst| n
LR, sodi um ort hovanadat sodi um m)l bdat e

t ar t FO14] | arﬁﬂid'tiﬁ'u’f@z%aétera%‘h Br@apfrgpﬁdvrnlch is
plﬁfﬁ%@?ﬁg&l bt b| gélnﬁofqemﬁgé\@% ?Hegﬁper'”é?rg%gtjgnﬁy comprise one

or more buffers to control pH, an anti-foaming agent to prevent excessive
foaming or frothing, a bulking agent, enzymatic inhibitors, and other processing
enzymes which aid in the purification of the cellular component. Exemplary
buffers include TRIS, TRIS-HCI, HEPES, and phosphate. Exemplary anti-
foaming agents include Antifoam 204; Antifoam A Concentrate; Antifoam A
Emulsion; Antifoam B Emulsion; and Antifoam C Emulsion. Exemplary bulking
agents include sodium chloride, potassium chloride, and polyvinylpyrrolidone
(PVP). Processing enzymes and enzymatic inhibitors include nucleases, such
as Benzonase® endonuclease; DNAse (e.g., DNase |); RNAse (e.g., RNase A);

proteases, such as proteinase K; nuclease inhibitors; protease inhibitors, such
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several factors, including the type of material to be

extracted (e.g., peptides, proteins, nucleic acids,
wer@4)p993ss well as the type of cell to be | ysePCT/@Sm04/013767

pl ant, vyeast, bacterial, fungal, mammalian, insect,

etc.). For exanple, nucleases hydrolyze or degrade

nucleic acids. It would thus be desirable for the

lytic reagent to conprise a nuclease when the

cellular conmponent is a protein or peptide, but not

when the cellul ar conponent is a nucleic acid.
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ly§&tdageriifo biptiseeng@idass Wheh yime callilgr ésmponent is a nucleic
2004/7099384 PCT/ US2004/ 013767, ,conprj se

. det {.
a, it i aghen epeRliLiarGoMBRIeTy 158 devtol) PiniarjeSGaing may
| yti i@
o Wb AL o i Y i, g
e 3 6r intfitsitors Back ekl prb@asesnmuosieae inbikitorprandelygogymes are
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cc\),\|!hn(€><r;né;]]teiscae[l)ll'olflei{rj‘llrorcpoer[gillgg.e %iﬂ!] Sr’egards to nucleic acids, RNase A

could be used for the extraction of bacterial and mammalian DNA. DNase | may
be used for the extraction of bacterial RNA, yeast RNA, RNA from animal cells
and tissues, and RNA from biological fluids. A protease, such as proteinase K,
may be used to extract DNA from all cell types.

[0115] When the host cell is a bacterial or animal cell, or the cellular
component is a protein or DNA, the lytic reagent will typically comprise a
detergent. When the host cell is a yeast cell, the lytic reagent will typically
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DNA, the lytic reagent preferably conprises one or
nore detergents, |ysozynes, nuclease inhibitors,
wWOoRRIng ©9938uf f ers, or proteases, or various conbPOHRUSNE013767
thereof. [0117] In another enbodi nent, when the
cellular conponent is RNA, the |ytic reagent
preferably conprises one or nore detergents,
chaotropic reagents, or buffers, or various
conbi nati ons thereof. Enzynmes would not be typically
used in this application since the chaotrope Wl
compaiet iavdéterderdnor 0 ehaymercapablecoblysingeieast cells, ispch@s
reagent conprises, 3-[(.3- cholamd . .
VAR e o] s IS RBEUTP oy SR 27 6% g viously listed.

Tri f‘?’gﬁ]bB}'ea e&'\{%ﬂ‘ﬁeP exhMbidlvHeh weasdietarasrasbraits a

th_e _ nt conprises octyl - _
prétbinog petole, dnobitidesagenitratssablytiopiprizes ong SbFare,

oo SRR ISP G0k ORI ifer, protease
inrg@'&%ﬁaﬁé tQ§e ARHISEES NbSchaRdyIERadents, Rirtvarisus

aotropes, bu fers, anti- foam ng agents, bul ki ng )
coagematinsdharent. dn lmaothal@nbadimenhavhen the aplilancerpronent is

traction and.isql ation of . | t
oot AR Ep B oBE i fhdre GRPRAES sgmmes
nuCRERBLHRiIBRbrS, RINadk, Bliffef® & pretdases amtvaruscombitatons

skilled in the art may readily determ ne what a

theneof.erred | ytic reagent conprises, based the cellular

o "ERLTTL 1F Bl B flenh e i collddedmpiiaRTERNA, the

e relative proportions o

lyt{%,f/\‘gggg]@ﬂ"ﬁ@w@blj bemefitesbhé ov amgredigterytints) anaotropleereagents,

ost cell, the class of_ |ytic reagent .
oruifiets, a varigus icomRigatiRnsherqfl| Enzymas VRIS heutypically
a . 46, ; L Y4 eriod
sl B Ebp A R A R M AR R B o o
any [6118] én ofieternbedindrs, thedyticieagendcompiises 3aidut 5%

(wv), and nore preferably from abgut 0.1%to abaut
chpiamidepPErRM IRENeEATAMARIAL; 1-PrRPaDgRHEAR S, Bhegreeli e
ad%[;)hl%seq.nzyne is fromabout 0.01 ng/mmM to about 0.2

~ I'n yet another enbodi nent, the concentration

of I t{{:)fl fie] Ihanstiwr drhbodintent tHedjtid feageat camprises octyl-
th%%iuuqo;@gpaﬂ;sg{rg Icp%’gaggﬁ @l’?ib itc%l r%o H/tso%l/_lm?é, tagd aBbeonlfztonlte)lléleé 2,
endonuclease.

[0120] The lytic reagent may thus comprise a variety of different
combinations of detergents, enzymes, inhibitors, chaotropes, buffers, anti-
foaming agents, bulking agents, and/or other additives that will aid in the
extraction and isolation of the cellular component. These lytic reagents and/or
components may be native, recombinant, or in any modified or active form. One
skilled in the art may readily determine what a preferred lytic reagent comprises,
based the cellular component and the type of host cell.

[0121] The amount of the lytic reagent and the relative proportions of
each component thereof will vary depending upon the type of host cell, the class

of lytic reagents selected and the degree of cell permeation desired in a defined
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period of tinme during which extraction or extraction

and isolation occurs. In another enbodi nent, the
w@orgmeou3sat i on of protease inhibitor is from aboTUSH04/013767

nM to about 10 mM |In anot her enbodi nent, the

concentration of phosphatase inhibitor is from about

0.01 nMto about 10 M [0122] Regardl ess of whet her

the lytic reagent is present in the container as an

adsor bed, free-flow ng, dissolved or slurried

conponent, when a solution or suspension containing a

pBA&d of he. | Phud de dné @rhibedifRimt ahB&oncehRalioh bf ang e
will be dissolved or diluted by the suspension

detengeitis fign REOWLR018e1e abewid ToHw/v)hg8d rele prefeapldom
; ) . _ ; .
=bhuf 499 KLpotio2ACTh SO Hindlind f B TIREBRAAR G b gon v
efb@ne i¢ froansboe GOH ndyenineetedt 0\ ing/ml. elng@sttamhotiier
present. Furthernore, as noted above, the |ytj
eMmbagiments &1 CAlbgeNtEalio Ghtuiliprdn Fueh fatane Rl Pidibe cedilar

s{:lﬂtigﬁ ifﬁ‘fﬁ‘ﬁ%in\é@i' atPHdIRboH 816 aBBSE plaeld, ek fith¥on Bfthe
yse 0 the extent negessary to ?el ease sone or all
pefiod loé titrer draingowhidhoxtiaction os @xtraction ahd isaldiidn oocurshdn

aptihef soedent.dna costenatann! REtRseanhltior fuffodpabout 10 ni
td[ gqg%?ﬁoA B|Phnbiter %ﬂ%o&ﬁbhﬁ_thé%@n?é‘%ior?of B tssphatase

vant ageously, a container of the presen
inhitvitortis Gomalouted.0t eibitmabiowl thnmiMst ructi ons for use,

oo IR Ratler b SR h8reboE b e contine
ab &h AFAYENGTL-1ORIRE didsdhed GradMitic8tdriporerR! when a solution
conmponent, ‘and/ or processing buffers or controls,

onkesesnsien containingahast cphiskaddet taotet ¢antaiaed the lytic reagent
istr,ibuted as,.a.kit. .ln one enbodi nment. he, kit
il & atoBghed &) hy e sORtaing ShfBing Wbt eq, ang the
hawt ddiMelysdel. aAf thee Qv Tesdaret comfaidall 084d&1A8 Feded for lysis, there
PCT/ US2004/ 013767 a plurality of containers;

ist gpnead ity petfaeminultiple pippdingeiersiio ensurerallfag needegtlytic

rorfPHay ers BBk e ritre, 28 ritoabive Ao i fehgehp AR not
coitipletelyerigsilizeihd/ ifdst ittt be dffepting. Rathel ehe hot celineed only
in a container of the present invention in a var

beflysad todheextentaiasessarytgrelsaganoae phall Wth%tweééé@uct into
: ¢ \

sftof I Rl ey RO reAGh Heel Mot i Hh ISt celBTn dRT

phdichldrivellular suspension to be effective, so long as some of the host cells

are lysed.

5. Kits

[0123] Advantageously, a container of the present invention may be
combined with instructions for use, and reagents for extracting and/or isolating a
cellular component from a host cell, and/or reagents for assaying or detecting a
captured cellular component, and/or processing buffers or controls, wherein all
of this is packaged together and distributed as a kit. In one embodiment, the kit

would comprise a single container or, alternatively, a multiwell plate comprising
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bottom and the sidewall formation of the container, or

may be present in the formof a free-flow ng powder.
wahRlenpses a supported capture |ligand may be PCT/US2004/013767

positioned on a portion of the container, on the

bottom of the container, on the sidewall formation,

or on both the bottom and the sidewall formation of

the container. In one enbodi ment, the container

further conprises an additional support, such as a

2 Pl OT 008 bPIE, Mkt LR SR abc ETS W Aaaic
reagehﬁ ;ém%luvj%'dyana uo@%ngaé B8ptuiBYg Rd %éy QBPQﬁe‘éijﬁelddéd.

ormconprising a three |man I'onal
nat [0924] aAs dpsariteed hemid the vzt ne?ageabaﬁd/@r oapturerligaad may

be oyided fof obtainer %éﬂas@a@é?e”r%ﬁ&“%%@a”ﬁ”é tarqhyiet ddrent
ma%bl‘*s?‘(ﬁdr@%a%pl@)(thé%gtl | @2k éﬂ?nﬂa%;%@&bé’t%d%w‘b%%ﬁh@

conmponent €. protein,
coneingu.cor) Ihér bettdmntof rtt\@l cahtainerpnhdhe sataveall formagenx csn anth the

f I | ut th
oo it e dion e eriielRara dhS ablaifer br i presant
forgh Wﬁb@ffﬁiwil‘\l}g?bw&er apikeRlide, @SsYFHArRPcaRLRS
buffers hods [ 0126] I'n general, the ne ods

positiengd esenporitinn & the aoaieéati e@ hebottom ofibesantaiper,@m the

sl by B ) b ) SRR e
corttainey! & opergpasdinent, rthmo@nfémér ﬁz@ﬂhbr cofipigesidh difitional
aspect, the Br esent invention is directed to a process

Sunmft {94&h asca pbgad o5 mesh, gnéewhighsa Iyic@rfsag@m meydia epated
angB? b &Pk R AR AT B BRI ABFRE e

containeainmagy be tahtsigh capaatwplatfbamIdmmmﬂslwtahhrwdmm:@‘d)rwl
surface,. a vol unme and a coating of a 48

PO‘%’@&FC@%S% Pl ek P agfvatable,gipupr ang SriviFeagent.
sur 4231 PR S BmBodimiéht ePbobiRl WP Comeriss o Meabefl
neddssar;afordhefextrhetmr erexifadtioa amhiseﬁatlonrttfethe eellslar tegponent

(.G opolpePie. Rt i g RARH PRAPOac0 o g Hamay Glsa Feag other
reaPBﬁtscﬁMj Bgemﬁ@;ﬁ%%ﬁmn ?Qﬁaél%rﬁl‘ ﬁfutirglj e cagﬁalreldts%ro-&ﬂﬁt from

ytic rea es the host rel

thetmmp@nhes! capuiiedigangs dyéheentinemnsjonial matrizl as we# as various
[.ul %uﬂc%rponents (e.qg., peptides, proteins, or

pro Sty

ag be

6. Methods

[0126] In general, the methods of the present invention are directed to
the extraction or extraction and isolation of a cellular component, such as a
peptide, protein, nucleic acid, or other cellular component, from a host cell.
Thus, in one aspect, the present invention is directed to a process for the
extraction of a cellular component from a host cell, the process comprising (2)
introducing a liquid suspension containing the host cell into a container, the

container having a mouth, an interior surface, a volume, V, and a coating of a
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acids) are released fromthe host cell, or partial,
i.e., aportion of the cellular corrponents are
wo edogasesss from t he host cell. [0127] | n anot hePCEHES®04/013767
the present invention is directed to a process for
the extraction and isolation of a cellular conponent

froma host cell. In one aspect, the process
conprises (a) introducing a liquid suspension
containing the host cell into a container, the

contai ner having a nouth, an interior surface, a

Iy’t{@ rélEoNt bn 4t 1bdst & poRRMETIthe ditdrier SuPRsy, ttRd inteABE stirface
igand, the interior surface conprising a sidewal|

C@"ﬁpﬁﬁﬂg(ﬂﬁldﬁwaﬂ ferspation anda betigewdhe rete phthearasepiige coated

infiloERFrebSie e BT AT i R Yyeh 0T H o fin Al 2 P Rvsing
thieheospeell & tH@bombmgre@W@és@thé bellulaocordpbnend dreform cellular

container, (b) lysing the host cell in the container
delyis eTla@é)élCtrﬁ@geei ¢alises the bwgbeihio %ﬁ%@es%ﬁwgﬁﬁqnas Lysis may

b&%bh%ﬂl@t% Aebiy, Lsth%%@ﬁuléfz:or‘ﬁ ﬁé‘ﬁ’ﬂsgg%hﬁﬁ %tems , P nucleic

€ capture |gan Sence o
adilbe) ael ned:basddl ﬁud)mrthdeimst sell lon paotied, eerbacborhom of theecellular

ture |i isS su th t f f
cTrngon@@ﬁ%r Tafeaspr TR LR FOSARI ment .t he capt Ure:
i ga t

t ha 1273, B AREASEad e, 1R prEEentiny i i BABESHOR process
forrtiod etraatigreand igdiatiqor otasellwanmmpeeen‘aﬁ'om hodiueglindn one

allq#lﬁ) sus ensio.nc gnln t cell .in - h
SRR ERTOCERE CORI AR &) EORENG 3 IRUR RUSBRNSIHR epnining the
hééfrééﬁq{%to ?c&ﬁ{éfﬁ'&ﬂ thé cénthirer ﬁa(/ﬁ@gé?moutﬁm@h tEHOPRUFRES, a

cap ure | gan he interior surface conprl Si ng a
vsludmwé,{ Ia liytic neaget, amdi asuppprteh cap*ture kgarehdhe interior surface

he b
CHBRIRANGeH SERY SR AEE HBIoranbe e AaL Bl iog g
béﬂ\%éri el Kbttdrh @ndtBe 4AGHRI Y molith séwﬁ‘lgrgs tieeinhstsor the

in the container to rel ease the ce
lr‘d:mdpoh@mof thedliquid inteainddtheesutlet far thaégmoyal @f:tjﬁe liquid from the

ook (st 55 W5 SiIR JR Betail BablsfsP Ol veuler

c@rh@éﬁéﬁ?amﬂ férieseid béllm@* debriys addk(l‘:) 6apt(1dhg Itied eamulag
the cellul ar conponent from the capture |

coRIponeBbwER ithe Capkire dgand wth@&meaee sbihssdi cefergiebris.
t
SOy 0 A B ST 4 g i 1o
c@mbmbrﬁ&ntanotﬁtﬁ arapodirent, tgelwptweaigeadhedlttaohad to a polymeric
olymeric matrjx coated on _the interior surface of
rrtq{@x goales erethe interior surface of the container.

[0128] In another aspect, the process comprises (a) introducing a liquid
suspension containing the host cell into a container, the container having a
mouth, an interior surface, a volume, V, a lytic reagent, and a supported capture
ligand, the interior surface comprising a sidewall formation and a bottom, the
sidewall formation being between the bottom and the mouth, the mouth serving
as the inlet for the introduction of the liquid into the container, (b) lysing the host
cell in the container to release the cellular component and form solid cellular

debris; (c) capturing the cellular component with the capture ligand in the
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[0129] Lysis may be conplete, i.e., all the cellular
conponents are released fromthe host cell, or
w@arotiogd3g4 i . e., a portion of the cellular conpPCEHER04/013767

are released fromthe host cell. In one enbodi nent,

the cellular debris and other unbound cellul ar
conpositions are then washed away, | eaving the

cellular conponent attached to the capture |igand.

The captured product may then be detected while stil

{1 h t S d tect th
&G gl B (4 BlaasHai G ot PGAOEReSE From
thdehptkiré ﬂgan@r@hcﬁ(b’-)}f%é\!/ér|ngi9{'h@| ré!éa%edﬂi@ﬂﬂ%r%ﬂ%cﬁﬁedt Nin one

anot her enbodi nent, the captured conponent

erkedinensdng gaptiredigeng is suppaieth gy the lniaﬂ@mlmface of the

coF 30 SR ERBoLTEN 1S GRBIGpld St 85 er

matpiReatdd u@thé)lmelnmgsmfadétdﬁetherc@a%ﬁéﬁ with the
capture ligands. [0130] Referri nahnow to Fig. 7,

met 1842 Liysis iy @rﬁomp{etw eorll mceﬂular@@mqr@@@s are

relteg d apﬁjﬁee ﬂ({)stgcgilgm @h@%@, df%? an%) héﬁlo&g# t¥l§| q%ﬁh%?%%ﬂ%ponents

ardeélegﬁed ddnathelfodtcell. dplomareraboditient hidnel dWlutar debrls and
nerally cylindrical shaft 12 defining an interna
'%f?f ndacefylﬂﬂ rWOP@QSAﬂ'ﬁWreﬁBWkY@W@\%y d@awgéhe cellular

I
cobonf) «GORa Fe pUHSITIn S EoROHEA Sl U en
detsdted d\rhlleadtlllsilrl;arbheGZO itise eapteise figardkdShish etectprempthods are
bR R b K Rl i 7Rt
an‘ég)%lscré o)th% LR A tihtép mBOYiIrREA, tthe?ﬁéé{éﬁfe& %B'H{I;Jo?m%nf‘ls

rous polyeth y ‘ene fr apprOX| mat
recscwm@d by elepsingt orosiyiting frex caﬁpr&ﬂcelhlaremmpdnamrfrm the

caph?3 1EaB BT P G RAGERLISIoN §F pells GaguhRespmRetiive

bnﬂinﬁ@@\‘ Mﬂ“fér?é!a$é\ﬂs'v¢1ﬁﬁih@ cHptRRNRjPast her eby enabling
rel ease , or a portion of, the cellular

c omﬁ@'h%ﬂit Refgrringecvota Figel7| aanethodaifithe apesard imyention will be

de§BMHL R el GREER S ASrnthfher Sathriaivi Vi rRg SE i bae
ngaea' / wﬁa%ﬂaﬂaﬁégner@wUe&gﬂafbooé@qo i€ aTBARBALST t8be hBRing a

i quid suspension are drained fromthe container via

geaarallytcylllsdrl@i@bﬁﬁeﬂ@e@@‘mnw aa internal @hapabesy asmpptcbm (which

PO R, o SR o SRS A SRR G B lower
cap h@)swmnsh@ Rhbmbexidefihbe byYandrally eyliRdAEST sHATEIR is a resin
bece{rll%of?évmg capture ligand bound thereto, and a mass of lytic reagent 20
overlying resin bed 18. To support the resin bed in the chamber, container 10
may additionally comprise a porous polyethylene frit (approximately 20 um pore
4 size). In operation, upper cap 14 is removed and a liquid suspension containing
host cells are poured into the column through mouth 13. Lytic reagent 20 is
dissolved by the liquid suspension thereby enabling the release of all, or a
portion of, the cellular components of the host cell and their capture by capture

ligands bound to resin bed 18. After capture of the cellular components, cellular
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the colum has a 9.1 cminterior colum |ength (or

12.3 cm |l ength, when capped at the bottom and nouth);
wa2euarsser of approximately 1 cm at the bott oP€T/US2004/013767

openi ng, a dianeter of approximately 1.7 cmat the

nmout h opening; and a total volune of approximtely

7.5 mM. In one enbodinent, the capture ligand is a

ni ckel chelate covalently attached to a bed of agarose

resin and the lytic reagent conprises a free-flow ng

powder of CHAPS (i.e., 3-[(3-

%B?%' S0 S SBM Pl Gﬁ/ﬂh@g@m §ms§er@r&pafeeéﬁa.ﬁémﬁrbﬁ) the

sozyne, Tris-HCl, I n anot her
ccmmmer wieroutlet HE; advantdgedesly a fréd)rmb@resumﬂrbmeans prevents

reBiL S TBTEesBn g chaPbelBi Sils e bl aen s A piner,

cdrRfeeeis A th@sPSPeHERIn tRéXit theCeEIMMY - InFOprefeaeD |embdd1ment
one enbodinment, the well(s) are coated with a p

thewotumn desia 8d emdntediex colamn ssIciiar(12.-3 &80 lﬁf‘@&h,dM% @/capped

oG o A P R o 0

ofdriig,2a tiameteeobappreximately 1)(71 Qmwt!She avalith bpenmg; land a total
Ilgand Is a nickel_chelate. In ong n‘? (?I]
vqllymiecofraé@@ﬁmatglygoﬂmli sl,léépngfembo iment, the capture Ilgand isa

m?l}%éslgdzhﬂé{b ang%@ﬂ% aﬁ%ﬁécfﬁg 6BK e%§é‘?§wg 'ra‘gﬁ' Bkl M Sreagent

zZonase ease
carprisdd aaﬂdeyﬂovvihg poytder of @ﬁ@l@ﬁt i. cm)'B & conprised of

chiatamsaesp Y BRI IRTEMERG- - ProRneslBBaaeo e THe-FCL,

aﬁ%b‘l\?asr gagent is coated onto at least a portion of
e surface of the polynmer matrix and/or onto the
S| de[mal3|1g; lofanotizenvernbodiment) thermethods qasoubed rabove may be

LI MBS L PR Tl c B8l Rl it
ccfr@@ﬁ&ﬁ%%"‘%?@ reéqéfﬁ%h)j AbbIyhitrinhatrivelohlifg - F’él?@&ample in one

i d suspénsion containling host cells
embodinérat, te wekh()s) armeoatyeduthh apghmael mamm@nmfrothran

paBer) geireupray SestifnaaliPa R aRaoi AFREHrBTgand. 1na

prefdtred embdemient, Tlﬁ’é? pERAaH Agtrixds detivee flomh armi@imeiefixtran
may t hen o&:@l onal |y bé 51 WO 2004/ 099384

pogeTs Z0BH e 1ERATe ligeneHis enisiel dhelaieera @ngsimpodiment, the
S EAHTE BBt Be GG it RpReBAb TN o Eroate
inﬁitﬁt@@é,ﬂ%d@nﬁb,@?@@é@zonase@’ endonuclease. More specifically, the lytic
reagent may be comprised of 2% OTG, 1% protease inhibitor, 2% lysozyme,
and 0.02% Benzonase® endonuclease. In one embodiment, the lytic reagent is
coated onto at least a portion of the surface of the polymer matrix and/or onto
the sidewalls of the well(s). Alternatively, or in addition, the lytic reagent may be
present in the form of a lyophilized matrix or other mass (e.g., a free-flowing
powder) within the well(s). Upon addition of a liquid suspension containing host
cells into the well(s), the Iytic reagent is dissolved, and the host cells are lysed,
as previously described. The target cellular component is then bound by the

capture ligand. The captured target cellular component may then optionally be
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for the preparation of a multiwell plate for the
extraction of a cellular conponent froma host cell
w(ab@4/0908£Ss conpri ses contacting the interi orPGUUSBA0€613767

of a plurality of the wells of the nultiwell plate

with a liquid containing a Iytic reagent, and drying

the liquid to forman adsorbed | ayer of |ytic reagent

on the interior surfaces of the wells. Any lytic

reagent, as described herein, can be used in this

manner. As previously discussed, the anount of lytic

relééé@@@hd%&m\"&%ﬁ usiiy techARuled Hmmuhftheleenans préviadsly
he anmount of adsorbed Iyt| c reagent will provide the

dese@b%d | evel of extraction. Drying may be

v . .
ot nA e i PafibeP aRaify oSl fvefiion i ol o afrocess
f0|f Pl frepamitionasita At platd ftrities eafraatiarebf alcaliular component

onponent froma host cell may be

frosn @ NGBt CelinT6e PFP6¢S%Q%W“BT'§GS PAnigRaRG Sho nierieaggs of a
pl%ﬂébﬁf éfocf\?%gll e h 20 TRt §||{]‘tﬁd‘%o?1 fhgt@ ftic reagent,

i'gan € Co act ed w
aneladryignthedicgiid o ﬁoq:mraaagesrﬁrbeelrtaiyem Iytmqmageat pedhe interior
form an adsorbed | ayer o t on t

SUTAEE PG BPl e AU ACHESGET, 251 P S ARGHIMA BB R eed n this
mérﬁ\‘?eﬁ r)&§gfé%o ) BREGs&d, @?@%Momrmwt@ r’éggénﬂ@ﬂay%?y but

ttached t heretod or wel
shnsuld bwsUfflqmertse thdbﬁmramedn’amfoa@orheq |ytl@ereaganbwﬂlemowde the

b oGO AR oL b FROER 9 s ot
métﬁ%l@f‘ rQJ‘Fhér*‘t%cﬁHkﬁ:@QRn@%nﬁﬁ@h@@Hym’s‘f mat ri x and/ or

I's of the well(s). In another enbodinent,
t he [onsal |anta|m1e’r31ﬁm té extraciioruand lmupra@f a cebwlaraomponent

TR eRoR e 14880 B Habee Bora QULaaen &or cagiie. fione
erﬁﬁ’é‘élﬁ*\éﬁtn&eﬁn{éﬂdr %ul‘fﬁé‘@@ﬂb,w@n@ombhﬁnblaqsu@bdfeo?@bmore ligand
form an adsor bed | ayer of |ytic reagent on the su

mav bereontactetl wvuﬁhaulqwdtqwt@nmlw§ reagenie aeeﬂhﬂﬁqwd “dried to

D s

rﬂﬁh@ﬂ SmbBERRESY Biecitdrioristifacernfe well tomprisint & petyynasmatrlx
each i nd| vi dual publication, patent, paten

attﬂ@blleddbereiﬂ CYe) suwh or wels aha Vvl pigiecie W&%f‘%ﬂﬁ@ may

od BRHLIEN 5 B DRSS il grio o for

arDéﬁstbedqa  6¥1d reBlgent en ihé sadace ef theypolgmeareaatsixamg/or
tthSIdev%//alls of thg%gﬂ(sr i aPnother embodiment, the interior surface of a
column, such as a column comprising a resin with attached capture ligands, as
described above, may be contacted with a liquid containing a lytic reagent, and
the liquid dried to form an adsorbed layer of Iytic reagent on the surface of the
resin and/or the sidewalls of the column. .

[0134] All publications, patents, patent applications and other references
cited in this application are herein incorporated by reference in their entirety as if
each individual publication, patent, patent application or other reference were

specifically and individually indicated to be incorporated by reference.
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or layer that can be or is imobilized or supported on

a contai ner or support and used to isolate a cellular
waeoeompoesst from cel lul ar debris. Sone non-I|i m PCTYS2004/013767

exanpl es of capture ligands that may be used in

connection with the present invention include:

biotin, streptavidin, various netal chelate ions,

anti bodi es, various charged particles such as those

for use in ion exchange chromatography, dye, various

affinity chromatography supports, and vari ous

hydr ophobi ¢ groups for use in hydrophobic

c . raphy. [0136] The ternms "cell debris" and
7 @éﬁnﬁbgg debris" are used interchangeably herein to

desqoiiBs] ﬂ&i@l@%ﬂe’cbbﬁﬁg‘ﬁpéﬁd" Reans enlyahoic®y, rﬁBDécufét Kedeptor,
sol ubl e or insoluble cell' conponent Ot her than

ortlaygjdhabeaybetor is iramobiized @ sipparted om a henmr aresiuipport and

T AT A IR ——

exfammes optaptues ligaeds tHae Migsbe tekd in BoMiedtibn With $he present
expressed, as, a result of cell lysis, [0136] The term

invaition igekide: bietiRs staeigtaidik yeyieus éneial elilats/ionscawiéiadies,
vatnB?% cﬁﬁ%&eéﬁlcgs tﬁé fPT?)sEI?Sr &8 Bk g%)&%‘é@éfel Host

exampl e, such
chasmBtography, dylm gahouse bffm;ty&hﬁdimaﬁngrapm suepdrss, a@idanirlous
cells; , animal_cells, such as, mammalian cells; and

hyﬂf@@ab'% grqups fop yé@]m hydropbphicsuemategiaphyy
" f at
P 0 186PTHRNenfEAES) HOGe St TeliBlar dBBRE Bd GRbd @
inheecrhalngbablyeherem twdiescr@ehnembrén@dﬂ@bm‘@rlﬁ? t@'gg?élleﬁ io$ any
r " i ng" rypturin wa and/ or
Otﬁ%rnsiﬂl'}o/‘lﬁé O%fmgﬁa@fel cei'gcql?ﬂmr%t %ﬂ%fr ap apteaa%fo@roﬂgct Hhatis
reFe@%Séffr%‘Fln tﬂé/ :{s reﬁﬁf’@l’ @élﬁ gg partial (i.e., the
or ce rane | render ed
suf f[0't3é]nt'l'|hy3 tpemrfeabrhetiand medreathe etease ditat least some of the

targe ciﬂﬁlt lfr%g? b‘@ ﬁ f§t&ﬁjdﬁ (\enlll’wghﬁ s g%&gggggfésza regul% o} J:ell lysis.
CoMpeyesyt Th%%ﬂnaﬁostac © RS é@?%%%kﬁldbr & tr&\%u that

fragnment’, er nucl sequence,
emm}a«s/esgmmtm masmgav jrodidél7 Hosirdedlisydapinglude, fodexample,
Kin er, cel l.ul ar co

| | , .t hat
baf el BhE. Sueh SeBs ol el Ghlisc SuctaS veaRhEa: Plastice
anhﬁéFcé]l@', Suéi a¥th &AM dliahTehSPASS HRBcPEells.

[0139] The term "isolation" or "purification" means the removal or
separation of at least a portion of the target product from at least part of the
cellular debris.

[0140] The term "lysis" or "lysing" means rupturing the cell wall and/or
cell membrane of a cell so that the target product is released. Lysis may be
complete or partial (i.e., the cell wall and/or cell membrane is rendered
sufficiently permeable to release some, but not necessarily all of its cellular
components).

[0141] The term "target product” means any cellular component, such as
a polypeptide, protein, protein fragment, DNA, RNA, other nucleotide sequence,
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contained (e.g., the "target protein,” "target DNA "
"target RNA, " "target cellular conponent,"” etc.). The
WO a00g®993p+ oduct may naturally occur in the hospCT®Eb1004/013767
or it may be non-naturally occurring, e.g., a
reconbi nant protein. [0142] As various changes coul d
be nmade in the above products and nethods w thout
departing fromthe scope of the invention, it is
intended that all matter contained in the above
description and in the exanples given below, shall be
catibtgHRste! Bsld aghdléstesdll Rinbye, @ft@theDCelanaracémpDhemgthat is to be
sense. EXAMPLES EXAMPLE 11 Deter ent si s ﬁ
extragte graxiigetaslard Hoatsd|feyp th@h@ﬁt Q%bﬁ Syhigh its gxpressed or

| = b toy QRO Jo

colfifh .81, i, {RRRArERAS TR DRACU S8l RMSE e M
cofrgmeht,hafit. ). hTise targetvprodues athy matdrallyedcar gethmlncmteneﬂ or it

was purified in one step. Ther i ngnt protein was
el daniety by OEBHITGe F1 G ATCEPTPERBRPIRBUN 5 L0

det e t i

e} TP Sl Rhh 652 Rl o s E s it and
méthbes M&ﬂheuMepthgafrcmadhé soopsbfthe IANelnilco;m it is lntended that all

Cor por at.i on, 44, IS [t,.
mafir GERAIneRIn shaeva Aeseriptiobiendt by BPieXRiaP s AR ey
t ) gehSbgma S5563) .
S o B B R e o T
hi gh-density, nickel chelate polymer matrix, such as
%@Wyi ed above. These plates are used for
E H=Sation of hi s-tagged reconbi nant proteins, and
can bind greater than 4 g protein per well. The main
| ysi ng conponent was 1 % octyl -t hi ogl ucopyr anosi de
(OTG in 20 mM Tris-Cl pEXAMPLEYari ous processi ng
reagepnt,s and enzyrre frle aI Q, addeds 19 ﬁ“hlfli

-0 ' a GlE

F’8849) 2% b Yaﬂ@@é!@ éﬁlsg"tﬁq@éd P@c@ﬁﬂfiﬁ&ﬁ%&ﬂem
PCT/ US2004/ sol ution L3790), and 0.02%

Benzonase(r) endonucl ease (Sl gma E 1014); ii) 1 %
pr ot[B&é&] |Innthmlekalrrplea,rwlba@;ﬁehgmmmslnglacpro’(elo coptaining a
ease . inhibit rs and % Benz nas

0
re~¢.reru. Tae¥ b0 Whe DisgraNa e ferbet B LHB iRPuifigein one step.
%ﬁn \Aer%rﬁté?ﬁ V\%S%ﬁ)l“@d Int6lEScorlcensd adbirerdhtdrounts to

each cont ai
determlne if the protein could be captured while the cells were lysed.

Unless otherwise noted, all materials were obtained from Sigma-Aldrich
Corporation, St. Louis, MO.

[0144] Dry Lysis Support. The purification of the target protein was done
using a HIS-Select™ high capacity (HC) plate (Sigma $5563). These 96 well

multiwell plates are coated with a high-density, nickel chelate polymer matrix,

such as described above. These plates are used for purification of his-tagged
recombinant proteins, and can bind greater than 4 pg protein per well. The main
lysing component was 1% octyl-thioglucopyranoside (OTG) in 20 mM Tris-Cl pH
7.5. Various processing reagents and enzymes were also added to the buffered
detergent: i) 1% (v/v) protease inhibitors (Sigma P8849), 2% lysozyme (Sigma
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0.1 m of solution of the buffered detergent plus (i),

(ii), or (iii). The solutions were dried onto the
wowrllm®IBB4 t he plate in an incubator overni ght BCT/AF1004/013767

with dry air blowing over the plate. Once dried, the

surface area of each well coated with the detergent

plus (i), (ii), or (iii) was approximately 134.7 m2.

[0145] Cell G owh. 5-m sterile terrific broth (TB)

medi a was added to each of three 15-m round bottom

tubes. Ampicillin was added to a final concentration
109hgfnilsatgtion L8PoGReRd 4f.02%eBendmrmsebradonliolpsef(Sigma

- [ . il
EARGl) THhdrelseaib R e e e B 1 e % Betaate
inlﬂhtt?rfsise 0.'@)@°Iqr§ie?|§8né§ééﬂ iw%d%e. Chhéd sSRRBhE Sveré dispensed

urified reconbinant protein containing a
intbi setpiadateenelizgofod 96 veslbldIR+Setaet” HC plate, with each well containing

0. i euion ohigp TR Oetelo e (el 7 i THB Splytipns
W%ﬁg:ﬁgiﬁ%sontwscﬁg m@%fke%{% gmtéiw dniifcibatBesidrfht ,@me; vith dry

protern into non- expressing E. coi
aichlowineevertheqlates Oficel Obed ) theesusfaggdirdatod eaabiwelecoated with

t ai ni dried.|ysi. i - ' .
tng getsrent Gisdvi SIS s Todmatel AR cs

wer r oQnit i i

or 1g1pst iFddiy OGh! SRR BIICOI (THARCHR #88 added to
eavhsdfettiret 1 5melgound ibottoivstubest fAmpiilbawasaddedior Hash

conépanaton o DrsiaRLlocs gl 8 Fgh Lo @BhT o N Ribepsing
E igcd?l‘;v&%s ﬁ%hé& k®Ba6R BF e tube s> OrHEb Wty Mapb dsqtatied opérnight

sodi um chl oride, and 250 nM i m dazole. The
ats3yTl with shakingiat@80pm.wi t h Laenm i sanpl e buffer, and

20 | | e | : d t.h - 20%
TG A L ol LoBher A et Bl
ol = EEHE =tETF /5 SpGRFnt Lo PR A RO RN His (SEQ.
B R S ok i s it e eadiinn
. ] 4/ 013767
WaiRITBEISSHIGD M AARE RS AINE U LS Ry atalY Mo JEHph®
Y o t H

ofTEe R8T Tl cBlufSs,  ARUBATH ROURFtelphdiad fo ea0R ot
cantaintngdres yatkeagehts. ploh-axpressing ptal editurmd veretused as a

col_r|1|trgo|?.e[1'he samples were incubated at room temperature with gentle shaking
for 2 hours.

[0147] SDS-PAGE Analysis. The plate was washed 4 times with tris
buffered saline with 0.05% Tween 20 (TBST), pH 8.0 using a BioMek plate

washer. Selected wells were eluted at room temperature with 50 pl of a solution

containing 50 mM sodium phosphate, pH 8, 300 mM sodium chloride, and 250
mM imidazole. The samples were mixed 1:1 with Laemmli sample buffer, and a
20 wl sample was electrophoresed through a 4-20% tris-glycine gel (Invitrogen)
in 1x Tris-Glycine-SDS buffer. The gel was stained with EZBlue staining reagent
(Sigma G1041) followed by silver staining (Sigma #Prot-sil1). The results are
given in Figure 1.
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amounts of protein resulted in higher anpbunts of

target protein captured. The processing aids were
whemahssal to the anmount of target protein boR@TUS2004/013767

especially the presence of the |ysozyne in addition

to the detergent. TABLE 1 L is Reagent and Sanpl e

Conposition for SDS-PAGE Anal ysis Lane Lytic reagent

dried in plate Conposition of Sanple Nunber 20 pl of

a sanple | oaded onto the gel that was eluted fromthe

plate with imdazole 1 N A Ml ecul ar wei ght markers

( CO[Md&]r Réséiltﬁﬁnd Olddifskich. 1T461ONGndRtedMiEr llysmgl repgent and

7.5, 39 of pure his- tag edtarget 2% 10 nk
com@@&lpﬁ@fib@ SR geed Tor eRCPREAN EdTh 1%"%@)3 of the wells in
RbB RGP Bl REKLANL deSIHTas RIS L0 L8R Higher

endonu % OIG
anm\f.ﬂnfé bﬁ?ﬁtemeﬁutbed hbhngb&pamntsgoﬂargm protmih cepiuied 2¥he

prQQﬁ?’ﬁm gids Ql\éoréﬁaﬁne Og/?g ég r@l?%eftaggﬁhl b%éré[ap&md especially
th%@%%%é%%i?’%%%@?%%Aﬁé‘gﬁ’%“ﬁgﬁﬁ%‘%ﬁ?@ﬁﬁ?i38.4n plate

Conposition of Sanple Nunber 20 dal of a sanple
| oaded onto the gel that was eluted fromthe plate
wWth imdazole 4 1 % OIG 20 M Tris-Cl pH 7.5
Non- expressing E. coli ceftAgLEPi ked with 3g of pure
hi s-

Lytic Reagent and Sample Composition for SDS-PAGE Analysis

Lane Lytic reagent dried in plate Composition of Sample

Number 20 ul of a sample loaded onto
the gel that was eluted from the

plate with imidazole

1 N/A Molecular weight markers
(Colorburst Sigma C4105)
2 1% OTG, 20 mM Tris-Cl pH 7.5, | 3 ug of pure his- tagged target

2% 10 mg/ml lysozyme,1% v/v | protein in Terrific broth (TB)
protease inhibitor cocktail
(Sigma, P8849) and 0.02%
Benzonase® endonuclease
(Sigma E1014)

3 1% OTG, 20 mM Tris-Cl pH 7.5, | Non-expressing E. coli cells in
2% 10 mg/ml lysozyme,1% viv | TB

protease inhibitor cocktail
(Sigma, P8849) and 0.02%
Benzonase® endonuclease
(Sigma E1014)
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tagged target protein in Terrific broth (TB)
OrG 20 mM Tris-d pH 7.5, Non-expressing E.
W@ eio®99384 2% 10 ng/ ni
i nhi bitor cocktail (Sigma, P8849) and 0.02%

5 1%
col i

| ysozyne, 1% v/ v TB pr ot BEEES2004/013767

Benzonase(r) endonucl ease (Sigma E1014) 6 1 % OTG 20
MM Tris-Cl pH 7.5, Non-expressing E. coli extract 2%
10 ng/ M | ysozyme,| % v/v spiked with 1 g of pure his-

protease inhibitor cocktail

tagged target protein in

Terrific (Sigma, P8849) and 0.02% broth (TB)

G TR e MR Mapccs b £ comPestianot St
Mwhber | ysozyne, | % v/ v spi ked wi|h22 g dffa %&h?lé"lbéded onto

proteape inhibitor cocktail taggged t@ﬁ?% tpro (eellu?ecli ?r T the

Terrific (Sigma, P8849) and 0.0pY JvBys o)

| Benzonsee(r) endonuct ease LS 9TF, 10188 hulfinigacole
Aried { n%p0A®, WA TirsLONpI9f7 5aTRbs- eﬂﬁ#@?&ﬁﬁg@ i c%ﬂs
a sanple | oaded onto the gel thaf was eluted fromthe
plate pith imidazole 8 1 % OTG Ppspiketi Withe3 Qg qfpure bjs-

Moo st g, B ot el 2 A o d XS ot

cocktall tagoed target protein | WWB» C oS IR

P884 N anrt—6-02%broth—(FB)—Berzpraset+)—endonructease

5 1% OTG, 20 mM Tris-Ci pH 7.5, | Non-expressing E. coli cells in
2% 10 mg/ml lysozyme,1% viv | TB
protease inhibitor cocktail
(Sigma, P8849) and 0.02%

Benzonase® endonuclease
(Sigma E1014)

6 1% OTG, 20 mM Tris-Cl pH 7.5, | Non-expressing E. coli extract
2% 10 mg/ml lysozyme,1% v/v | spiked with 1 pg of pure his-
protease inhibitor cocktail tagged target protein in Terrific
(Sigma, P8849) and 0.02% broth (TB)

Benzonase® endonuclease
(Sigma E1014)

7 1% OTG, 20 mM Tris-Cl pH 7.5, | Non-expressing E. coli cells
2% 10 mg/ml lysozyme,1% v/v | spiked with 2 ug of pure his-
protease inhibitor cocktail tagged target protein in Terrific
(Sigma, P8849) and 0.02% broth (TB)

Benzonase® endonuclease
(Sigma E1014)
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(Sigma E1014) 9 1% OIG 20 mM Tris-Cl pH 7.5,
Non- expressing E. coli cells 2% 10 ng/m |ysozyne, 1%

waQ 2004mp3Red Wi th 4g of pure his- protease i nhiBCT/OK82004/013767
cocktail tagged target protein in Terrific (Sigmm,
P8849) and 0.02% broth (TB) Benzonase(r) endonucl ease
(Sigm E1014) 10 1% OTG 20 nM Tris-Cl pH 7.5,
Non- expressing E. coli cells 2% 10 nmg/m |ysozyne,1 %
v/v splked with 5 g of pure his- protease inhibitor
_cockt tagged target protein in Terrific (Sigm,

L T N o G e T
I\Nm'lbeb(pres& ng E. coli cells 2% 100mi/ofia géfﬁblemagdéd%qto

v/iv splked with 3 g of pure his- prot se inhibito
cocktall tagged target protein ipthe fhaéWEISS‘P'QFﬁQ from the

P8849) | broth (TB) 58 WD 2004/ 0998384 P%{a}mﬂﬁ}ﬁ 2

aredtie raoﬂnnf diedin 131

CCOTe

8Sanpl e| 190N, R0mpl Teis-CI pﬁHilmi e N@ﬁ@@rﬁﬁiﬁ? Eheogeklls

t hat was elutedfromthe d;Jlate W th imdazole 12 1 %
0

orG, 2p2vavi GmaEmtlyserymes! %Now- exgpiked Wit 3pgefipure his-

oot | Lot R RB0EN" 01 | O ot St ot Bl Terirc

pr ot ei n(Sigmae PBBHDY an@.00028Benz ongee (TBYProth (TB)

endonucéease ( Si,gma ElOé‘?l EXAMPLE 2 Detergent Lysis,
iGNAORUCEHASEy HI S

Capt ur pPCBHN GGy - Sel ect TM  Hi gh
Capaci t@slg,l@t@“}ﬁ)ng Reconbi nant| E. coli Cells
9 1% OTG, 20 mM Tris-Cl pH 7.5, | Non-expressing E. coli cells
2% 10 mg/ml lysozyme,1% v/v | spiked with 4 pg of pure his-
protease inhibitor cocktail tagged target protein in Terrific
(Sigma, P8849) and 0.02% broth (TB)

Benzonase® endonuclease
(Sigma E1014)

10 1% OTG, 20 mM Tris-Cl pH 7.5, | Non-expressing E. coli cells
2% 10 mg/ml lysozyme,1% viv | spiked with 5 pg of pure his-
protease inhibitor cocktail tagged target protein in Terrific
(Sigma, P8849) and 0.02% broth (TB)

Benzonase® endonuclease
(Sigma E1014)

11 1% OTG, 20 mM Tris-Cl pH 7.5, | Non-expressing E. coli cells
2% 10 mg/ml lysozyme, 1% viv | spiked with 3 ug of pure his-
protease inhibitor cocktail tagged target protein in Terrific
(Sigma, P8849) broth (TB)
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[0149] In this procedure, a bacteria conprising a
protein containing a reconbinant his-tag was |ysed
W@ 2000999384 | ous detergents in conbination w th PCT/US2004/013767
processing aids, and the target protein was purified
in one step. Unless otherwi se noted, all materials
were obtained from Sigma-Al drich Corporation, St.
Louis, MO [0150] Dry Lysis Support. Various
conbi nati ons of detergents and processing reagents
and en7vnes were used to exam ne a range of lysis

] T Gl o2 o T G or S

N'dln‘ﬂﬁ@e ect TM hi gh capacity plate (SOq.l‘r@fé%@le loaded onto
Sol uti pns contai ni ng these deter ents and oth

proceski ng reagents and enzymes \KBEthﬂ?éW?ﬁd%lUt@aﬁﬂmthe
detergent was conbined with i) 2%(v/ V%I@té’&\/%?ﬁtfazole

—phibibor—cocktail ( Si g DRQAQ\

1ignhi bi | 0% oKtz M frﬁ'smﬁ’a%9 N@ﬁfé r&sh%% 52 &o// cells

Benzonpse(r) endonucl ease (Si gnej E1014 i
pr ot eapd% Wiiptegsedolikital | ( Si gnspiksdudh Iipd ob poueshis-

(5 ol Brelaf Siisd FasBoh 5B tfgeﬁégw‘ieu BiBIn in Teniic
(Si gma EmwBenaodaéb@M% | ysozyneprofidlgig) onal

sol uti ns contai nin 2% OIG 59 WO 2004/ 099384
PCT/ Usp@adomuctease ( Gmﬁo B DS aind 0. 04% | ysozyne: ii)

2% OTG or 2% CHAPS and 0.01 % Benzonase(r)
endonucl ease (Sigma E1014); and iii) 2% OTIG or 2%
CHAPS and 0. 01% BenzongsgAfpigg@onucl ease (Si gna
E1014) and 0. O4%Iysozyme were also made. Each of
3 giee apdPunifioation yWielIS-Selefct'a
H S Sel eblthi\A:lapamwlaJJam: UsmmRacernQ&m bh&RIs with
each well containing 100 pl of solution. The lytic
rea [ e
! o%@ﬂgﬂ ‘g’sgﬁs ?F(bcféi'iuget\! :é B?gﬁ%ﬁéli\]dbcnz?tfs?@ Q‘ﬁ?ﬁtéﬁ‘h anﬁdlﬁlng a
remmbmm@ hbetagonas lysed usmg vmcms d@ef@rﬁem aomhmatlon wuth
Anpi ci Il n, was, ad concentration

préfét3iho AR Shy B¢ 12188 SIS e BultetlinfseR ) X booy

Urfe & 8tRewisethdibe, &li fratarils deré oBedind loph Bigiaa-Aladeed
to the tube. The culture was incubated overni ght at

Caporationh SéHaalisgVe: 250 rpm One m of ceI s fromthe

st ar, i nocul at e. 500-

aut SR FARE P L bt b o SR RIelons o Thirrompiseand
précesdig ARlgeh®NaRMEHAYMBB Wiire used to examine a range of lysis
reagents. 100 pl of 2% OTG, 2% CHAPS, 4% CHAPS, 2% C7Bz0O, or 2% ASB-
14 was dried onto a 96 well HIS-Select™ high capacity plate (Sigma S5563).

Solutions containing these détergents and other processing reagents and
enzymes were also made. Each detergent was combined with i) 2% (v/v)
protease inhibitor cocktail (Sigma P8849); ii) 2% protease inhibitor cocktail
(Sigma P8849) and 0.01% Benzonase® endonuclease (Sigma E1014); iii) 2%
protease inhibitor cocktail (Sigma P8849) and 0.04% lysozyme; and iv) 2%
protease inhibitor cocktail (Sigma P8849), 0.01% Benzonase® endonuclease
(Sigma E1014), and 0.04% lysozyme. Additional solutions containing i) 2% OTG
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0.1 ng/m to the tube. The culture was incubated for 3
~/2 hours at 37C with shaking at 250 rpm After 3'/2
whewas9938he OD at 600 nmwas 0.5. |sopropyl (3PCF/US2004/013767
1-t hi ogal act opyranosi de (I PTG was added to the
culture at a final concentration of 1 mMto induce
expression of the target protein. The cul ture was
i ncubated for another 1 1/2 hours at 37C with shaking
at 250 rpm [0152] E. co/i Sanples. E. coli expressing
the his-tagged protein (as used in Exanple 1) was
orafd deHABSHand 064 % hysozgines ii L%t @ING g2 dr CEARS and 0.01%

S4ERHER artingebe ST 1 el B ol HAEL o

0. oﬁmmzcsﬂ@e@@ndbnh@%sw(srgn%@1'0@42 aﬁ!i'mgzi% mg@me were

Bi ci nchoninic Acid Protein As
als@gmmsie. Epchiafdbese snlumasswepm&mnsed nrgtoa‘z Bivedltskofd hlﬂ%—

SR hionCedeRy e SRS 5t Boag B Ml el oo ui o

solradwedyli®r t&vekd18rivg lolvamidiank 21 Woen with air blowing

i ncubated at 37C for 30 mnutes “and read on a pla
oveefltreplad@. 562 nm The results are given in Table 2.

| natdae T TG a, Thar e i BPued BRegttB: sanCetEiiey 1B media
Wé‘s’i@(ﬂ@é(ﬁdAﬁ‘ﬁ)lélhi‘ﬁ WhSad8bE & adinahbOhc&iftRARN Of 0. @grﬁ)@ll to the

2004/ 099384 PCT/ US2004/ 013767 plate. The vari _
Rt Bingeealony ofrfl goll Bh2 1 Geexprassiag the hisstaggkd terget protein was

et g iR uesaTReZufufy We o bremiaihar TeCSMEaaling at

250HHRS, Oﬁ%%%ﬁé&lsﬁlﬁﬁh]tﬁe sYéHé?QﬁlltW?é Wasﬂ?edggqhéblﬂﬁte £60-ml

pr ocessi ng ai dS eci al ysozyrre hel p I NCrease
autma\ead)tmﬂfl@brqih diFBS) rAmpmu wes adueddioa BnalfosBlcEnZration of

ggfe'g b, Rl \‘?v%%ﬁrﬁéﬂb%%g%’r 5%83%%5700 with
shbkﬁn .at 2580 @eﬂﬁer@r% h‘o@x?s the Oh 2 608 ad 0.5, |188propyl B-D-
AnQiat 230 DI, Mtor 07 igis, the-OD ¥ 00011 yas0 . 15 2propy

1- m%gawmspwanzsm (IPEG) w2sadzleti®t6 tEefElJltdréZEBa finabGoncentration

0 2 4.2 8 6 5.
of ' ARl to lﬁd/uggléﬁgress?o%sofzthgﬁarget p?o eiln he cuﬁure was incubated

for another 1 %2 hours at 37°C with shaking at 250 rpm.
[0152] E. coli Samples. E. coli expressing the his-tagged protein (as

used in Example 1) was added to half of the wells containing dried lysis
reagents, in 200 pl aliquots. The empty wells were used as controls. The
samples were incubated at room temperature for 1 hour with gentle shaking.
[0153] Bicinchoninic Acid (BCA) Protein Assay. The wells were washed
4 times with TBST, pH 8.0 using a BioMek plate washer. 1 mg/m! bovine serum

albumin (BSA) was used for the standard curve. 200 pl of BCA working reagent
was added to each of the wells. The plate was incubated at 37°C for 30 minutes
and read on a plate reader at 562 nm. The resuits are given in Table 2.

[0154] Results and Discussion. The BCA protein assay indicated that

the target protein was successfully captured on the HIS-Select™ high capacity

60



2% C7Bz0O 2. 133 3.352 6.939 2.763 9.921 2% ASB-14
2.771 3.109 5.362 2.815 9.539 [0155] Table 2 shows the
wae@sagssanount of protein (pg) per well, for PEHUK2004/013767
lytic reagent tested, for the BCA protein assay.
Colum 1 indicates the detergent used. Colum 2
sunmari zes the results when only the detergent was
used. Columms 3-9 sunmarize the results when | ysozyne
("Lys"), Benzonase(r) endonucl ease ("Benz"), protease
i nhi bitor cocktail ("Pr. inh."), or various
platerbiiheavarous détergaaft fommdatisesiwiere abidi toilpse the eells, allowing
det er gent,. VPL Lysi s ure, Purification
G PrTeRo R Rl - T aE arvonic Aple oSBTy 25hual 82 s ng
zuiitteridtic dé’ﬂéil EntSRCRARI VB0 SnkFasisd 4P(f&>trﬁéc§‘ el 3@e Adbition
this exanpl e a bacteria conprising a protein
ofcmm@smg@da, espematyl Iaoryrhé,shalped Wesesse tu asiongt abprotein
e target protein was purified in one step.
boé‘i‘g‘\%?g%ﬁi?fqﬁggsm PCT/ US2004/ 013767 [0157] Unl ess
ot herwi se noted, all materials were obtained from
Sigma- Aldrich Corporation, St. Louis, MO [0158] Dry
Lysi s Support. The targetTABthEEZn was purified using a
H S- Sel egy 1 capacj t te. i 563). These
96 wel | m‘]}t {/I rg{iggfwghg §'§'H$€fd08§r§§r5/‘?1a?ﬁ i on of
is-tag prl re nﬂthanf proteins and can bind greater
Dte{eag@nﬁ ;;Npro alysl ple B».\IE:_I.I TrAlnhySLyag qalsf i OO,?_Benz., Lys.,
conpris 2°o octy t hi ogl ucopyranogi in
M Tri SL pH 7.5, 1 % (vf{v) pr aéeené'sj F‘% P]'Igb ?%jrl%h' 2&”2"
(Si gma P8849)|, 2% | ysozyne (Sigha 10 @/m 5ol ut i gnPr- Inh.

2@1%0);’ 5.99'1c-4. %0 %Egéfniﬁ%f; 3 Or,‘ﬁ?d{qgasagﬁgé 9185 523

2% HARSON2026 |di. Mpensedos nt n1sehe| 88l | g 4053t he 1962 well d.593
Hrs- Selrect F_'I‘I’TFF sotrapion S griedonto the

TR&APSE TP [plate in _an | 5%3%bat or _ouérdliight 1886 4&S8
2%67@2@ y2a53 |bl owi ng over| 3 b p|ate. |[ghEe9] | $9bs | 9901

1L d Aol ot t aond + o~ L nd L
[ II a LI TI1 uulriu UL UTIr U UOuT, - 11T CCTT I

Z%E‘iﬁBaM Wag7bdded. Ope col oh{0%f | non- arpsieei | | BR1S5 | 9.539
resistant E. coil expressing the his- tagged target
protein was added to the tube. The culture was

I nCyp851dTable 2 shows the average amount of protein (ug) per well, for

each lytic reagent tested, for the BCA protein assay. Column 1 indicates the
detergent used. Column 2 summarizes the results when only the detergent was
used. Columns 3-9 summarize the results when lysozyme ("Lys"), Benzonase®
endonuclease ("Benz"), protease inhibitor cocktail ("Pr. inh."), or various

combinations thereof, are used in addition to a detergent.

EXAMPLE 3

Lysis, Capture, and Purification with 2% OTG and HIS-Select™ High Capacity
Plate Using E. coli and a Recombinant his-tagged Protein

[0156] In this example, a bacteria comprising a protein containing a
recombinant his-tag was lysed using 2% OTG, and the target protein was
purified in one step.
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overni ght at 37C wth shaking at 250 rpm [0160] E.

coii Sanples. Purified reconbinant 28 kDa protein
w@omuadssng a histidine tag (as described i n BEREIPL004/013767

1) was diluted to 1 ng/m wth sterile TB nedia. The

protein sanples were nmade by spiking in a specified

anount of target protein into the non-expressing E

coil cultures. Control sanples conprised only

purified target protein or non-expressing E coi

cultures. Aliquots of 100 | were added to each well

conf@ W]nglntm atherrisé yioited, raflagetdrials Woee obtaimecfoneSigma-

t d t t ith tl haki f
AT ERtoTe Ry OOQ@@%”&@%;F& s. After incubation,
th '
D %[me[)@ﬁg%g% Soms oglﬂi{ %ﬂbtér H’Was WI%@U?@?@HIS-

Sedectt obightaappeityplate (Signte 56563pf Thesoda viahmaotiveli piata;; are
hosphate. pH 8. 300 mM d hl,
s GO e ol RS S0 e o m iR BTl g Bt Bird g eter

tharp E?g%m?‘ﬁ?%ﬁé&’@*ﬁ Elysialsbigton, ciforidhd et 8RR 95
thigglyfo@mnbadedmﬂmﬁ)smgmgmg’S?MAKt)III;;m'ITLIlSZ?GA(X/N}B_Wﬁéasé;mibitors
(silia Blpag bt s Rpedlsiurde  Liniial subiSn 57081, %919 002%
Be@xhﬁﬁasémeﬁdw&{a @ingmésaﬁ‘fhf@%h%g% r el tﬁﬁtﬁé} 5@ gbé ul of

Protel n Assay used e sta
this woludion2%&ds dlspén&(ad‘fto thie metig efithe\88 \mllddtS-Sela'ﬂc hHGf plate.

PeciRgRA 1128 S oo Shenlieds ofe plakeiroan KA vermisht at

@E,rgn given in Table 5. [0163]
47% Vﬂﬁp att%l;gpﬁngé Siél'l%‘%@égﬁ iquot of cell culture was
d| | §0£30]1C&0 Growtin Gm»WtHn $i arid el nshcabdttordetbe b e stEriletTB media

550 p sing. Duplicate aliquots were read
waga éﬂﬁtcp YI i1 amC"!'ﬂée%éiﬂntEaﬁﬁf’@XEFﬁﬁSHiQﬁhﬁ?d“

tadgef 2 i G BEd oo ThE FREE Hebnlifeg
ovém‘iglﬂ/ti%?sermntreshamng/am&o rphe cells were |ysed, and
tar etﬁ&r otei n_was captured and successful ly el uted.

ThelO Prsfied ﬁembma@a% KElechrdeingontaining

a ngﬁlﬁg?é#gaﬁa(ﬁ@ﬁlbeg pt%qgﬁsle dlg{vgésg i gcgq d-églrrélgglth sterile TB

mehia o Mhargreteit séﬁr@)lémwbm n’tdt@ mogpnkinmh% sypaaified awimmln of
i ndi cates that the cells,
target protein into the non-expressing E. coli cultures. Control samples
comprised only purified target protein or non-expressing E. coli cultures. Aliquots
of 100 pl were added to each well containing the dried lytic reagents. The
samples were incubated at room temperature with gentle shaking for 2 hours.
[0161] SDS-PAGE Analysis. After incubation, the plate was washed 4

times with TBST, pH 8.0 using a BioMek plate washer. Some of the wells were

eluted at room temperature with 50 pl of a solution containing 50 mM sodium
phosphate, pH 8, 300 mM sodium chloride, and 250 mM imidazole. The
samples were mixed 1:1 with Laemmli sample buffer, and 20 pl was

electrophoresed through a 4-20% tris-glycine gel (Invitrogen) in 1x Tris-Glycine-
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were |ysed. The Bradford protein assay data done on

the sanples indicated that there was target protein
whownaoesss t he pl ate. The |ysis of non-expressi POI/USEI4/B13767

showed background protein | evels but increasing

anounts of target protein gave protein nunbers higher

than this background | evel. TABLE 3 Sanpl e Conposition

for SDS-PAGE Anal ysis Lane Conposition of Sanple

Nunber 20 pl of a sanple |oaded onto the gel that was

eluted fromthe plate with imdazole |I Ml ecul ar
S ibgfer.nihkaged wesaltainbd veth BZBiee tairdng readyent followed by silver

-expressing E. .co/i gells in TB 3 -expyressing E.

stiifioTBeTES P2t o \nf oo 8 Gy T RB0be) 013767

Lan¢04BZP Sradiord PRbtepRABS R, N | H5L WaR U SRIB & standard

Ioaged onto the gerl eFhat ﬁl/as wt ed from tuhe pl at eS andar
cupe. h290rubalBragfardNeagenrpwas siddgdEo eachiofdled hellspiThedplate

wi.th 2 of, pure his- tagged _target protein in
wardppybatEdatbAm ipPaNEA 10 17 BiafiRy a8d Teg ot giplate reader at
598RidieThaireduIts 818 e Palles. tagged target protein

in Terrific broth (TB) 6 Non-expressing E. coli cells

spi [@t63§ Linhs Sgatibripur A H0G ul alaympt df cethcgkurepwas diluteidn: 10

Jerrific Qroth, (TB), 7 n- ressing,E. coli_cells |
witikule Gedie e Uetermipg QB S0 A et 1o el Phblieats iauots

rhEbd i i O I :

welBad ot SR afioblsf, Katn ERA BRI obpichfi 87 g gpike of
target peoteint Thelrestlts 4/ER)iven refablei4. broth (TB) 10 2 g of

11" Sofedi RslfiSanaBidGiadirs She DS HAGE sarmpizs oM et the

cell Riche (y}?)ii A aég é%ﬁ%} %&t@fﬁr\ﬁaéﬂ taptut@P8Rd JLRESS U BREd The

In Terr
amount of target protein captured increased with increasing amount of target

protein added to the cells. The light-scattering data showed a decrease in
absorbance at 550 nm for the post-lysis sample, which indicates that the cells
were lysed. The Bradford protein assay data done on the samples indicated
that there was target protein bound to the plate. The lysis of non-expressing
cells showed background protein levels but increasing amounts of target protein

gave protein numbers higher than this background level.

TABLE 3
Sample Composition for SDS-PAGE Analysis

Lane Composition of Sample
Number 20 yl of a sample loaded onto the gel that was eluted from the

plate with imidazole

1 Molecular weight markers (Colorburst Sigma C4105)
2 Non-expressing E. coli cells in TB
3 Non-expressing E. coli cells in TB
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13 8 ¢

broth (TB)

of pure his- tagged target protein in Terrific
14 10 g of pure his- tagged target protein

WO p00Fee38fi ¢ broth (TB) [0165] Tabl e 3 indi cat BGT/UE®04/013767

conposi
and 3.
H S- Sel

dried solution of 50 |
of 2% OTG 20 mM Tris-C

_lvsozvy

tion of the sanples for each | ane of
Al'l of the sanples were applied to a
ect IM HC plate (Sigma S5563) that contained a
(Figure 2) or 100 | (Figure 3)
pH 7.5, 2% 10 ng/m

protease inhibitor cocktail (Signa,

Fi gures 2

1 %v/v

LE@ 49)

14).
Nuinoiier $
Non-1y$
after |

and 0. 02% Benzong&jﬂ%i@gﬁ%@%m (Sigm

64 WO 2004/ 0993 67 TABLE 4
scal0qrliafig fRenpletisadsshonteethdlgs tainges atutéd Gronrthe
ed 0.3774 Sanpl e after | ysing 0.0463 Sanpl e
sin 0.0458 TABLEP' @W&hé"\'fi nt_bound to

4t he HI §
Br adf of

ac o ANy

TR &8s ol 7 e ik i Zai bt migge

E. coli

Ssol uti (DN@—BE@'%BIHQ@ heokeddlls k%ﬂ(edtdvltlﬁ)ﬁ Epbtibiehigs ize@ed
in each well

wel | Target Tar

et E. coli Target Target
tar@@} pmt@tnemnT qsrlt@ bmtbg

EBh only proteln pl us

gProter

4.3 3.

5—3—4—

1.2 1.4

resging ith € gure hls-I tyagged

mg)ip crude g Qgﬁloclvflllg sghéd 'lflﬁl% H‘Q QFOI [ aon
@téfgétﬁlﬁteﬂr @ TerfifiCbfbtd (fBy --- 4.6 4.8 --- 8

7

Non-expressing E. coli cells spiked with 8 ug of pure his- tagged
target protein in Terrific broth (TB)

Non-expressing E. coli cells spiked with 10 pg of pure his- tagged
target protein in Terrific broth (TB)

Terrific broth (TB)

10

2 ng of pure his- tagged target protein in Terrific broth (TB)

11

4 ng of pure his- tagged target protein in Terrific broth (TB)

12

6 pg of pure his- tagged target protein in Terrific broth (TB)

13

8 ng of pure his- tagged target protein in Terrific broth (TB)

14

10 pg of pure his- tagged target protein in Terrific broth (TB)

[016

Figures 2 a

5] Table 3 indicates the composition of the samples for each lane of

nd 3. All of the samples were applied to a HIS-Select” HC plate

(Sigma S5563) that contained a dried solution of 50 ul (Figure 2) or 100 pl
(Figure 3) of 2% OTG, 20 mM Tris-Cl pH 7.5, 2% 10 mg/ml lysozyme,1% v/v

protease in

hibitor cocktail (Sigma, P8849) and 0.02% Benzonase®

endonuciease (Sigma E1014).

64




10 4.9 5.7 --- 5.2 5.6 EXAMPLE 4 Detergent Lysis,

Capture and Purification of Reconbi nant Proteins using
woigh/o@agaci ty and H gh Sensitivity H S Sel ect FtVI/a82004/013767

ANTI - FLAG(r) M2 Plates (0173] In this exanple,

bacterial cells expressing a target protein with a

DYKDDDDK (SEQ ID. NO 1) and/or his tag were |ysed

usi ng various detergent(s) in conbination with

processing aids, and the target protein was purified

in one step. [0174] Unl ess otherw se noted, all

materi als were obtai ned fTABLE 4na- Al drich

Corporation, St. Lo 2004/ 099384

PCT/ US2004/ 013767 ltdﬁﬁ‘;‘s#/%ﬁei}'”ﬁ SH&,pport . Vari ous
conbi nations._of deter gent s pracessing-reagents, and
enzynes| S8MmPleised to exadibserbancemiba nny i s

condi t i pNen-lEEgdcer gent | y€.377%&bl uti ons cont @i ni ng the
fol | ow hgamwmie afteehaired:| 0.046876] a) 2% SB3110, 0.2 %
CrBzO, Dggphple aREERMInA{1B.045d toside, 0.2% Triton
X-100 [OXI77] D) 2% CHAPS, 196 ASB-14 [01I78] c) 2%
SB3-14, 0.2% C7BzO (0179] d) 2% CHAPS, | % n-Cctyl

gl ucoside [0180] e) 2% g O 2% C7BzO [ 0181] f)
2% SB3- 14, o 2% ASB- 14 [0 5}1- % n- Cct yl

gl ucosi deprdieif SHURL bBu @tr@ﬂ@-ﬁeleé‘l @@?lét@Si de
[0183] p%)\qrgir){%%gé‘?e?ggﬁ%ﬁ @foﬂ?k%%gg]@fr?% PrtheSwell.

3-[(3-cho t hyl ammon
JQM"‘A

BB §i AT ST B P aNEL BT PRAD e IR Sswx e

@3 poein § 3- (dodecyl di net hyl anmoni o) pr opanesul f onat e

|Og51&{ cpall t 50 @BBsdltion idBed in each well 100 ul of solution dried in each well
(NN" N- dif met hyl nyri st yl anmoni o) pf opanesul fonate; C7BzO

d o g 4|— neptrilget  Pherdfget S l)fz.dcrowX/ pi’ré)@h’tl) Target E. coli

[ yl ni o, priopane syl f onat s

[N, N di m&?@??@'uﬁyr i858 ani Nepr b ﬁr‘fq‘?ﬁﬁﬁ%m ol'p ec?panes%n'y

lfonate, | cHide £ ¢dlist <elyen | det er geatude &l gl jonsoniya- gi)

alsh confaindd 40 M tH#islHd4 pH 7 42 1.6 1.6
2 3.2 2.9 3.2 3.1
4 4.3 3.6 4.2 4.3
6 4.2 45 4.6 4.8
8 5.3 4.7 4.8 4.8
10 4.9 5.7 5.2 5.6

EXAMPLE 4

Detergent Lysis, Capture and Purification of Recombinant Proteins using
High Capacity and High Sensitivity HIS-Select™ and ANTI-FLAG® M2 Plates

[0173] In this example, bacterial cells expressing a target protein with a
DYKDDDDK (SEQ. ID. NO. 1) and/or his tag were lysed using various
detergent(s) in combination with processing aids, and the target protein was
purified in one step.

[0174] Unless otherwise noted, all materials were obtained from Sigma-
Aldrich Corporation, St. Louis, MO.
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0.04% | ysozynme (Sigma L3790), and 0.01% Benzonase(r)

endonucl ease (Sigm E1014). The 8% CHAPS sol ution (h)
wW@bk®a/ogwst ai ned 80 mM Tris-HCI, pH 8.0, 0.04%¢CyE8290€13767

(Sigma L6876), and 0.01% DNase | (Sigma D4527). 100 |

of each of these detergent solutions was di spensed

into 6 wells (half a row) of a HI S-SelectTM hi gh

capacity plate (Sigma M6563), HI S-Sel ect TM hi gh

sensitivity plate (Sigma 55688), ANTI-FLAGr) M high

capacity plate, and an ANTI-FLAGr) M high

send0175) Dyy bysiseSyRiartraV 2a@Sombinationsiaf deebagent$

were.dried oyernl ght in an mc@ég or W th anbi en}
oI LTS (I AIAVEISS Gard b b piaBdla Tangs of yais

coRGitioHS2 BRAERERT Rsis §QLEGs g@l‘\tlauﬁ'igm&‘follgm{ﬁ% zfee?% Et’é:‘ﬁared.

terrific broth ("TB) was added ach
round [bt7GYna)x Qﬂfe§83°\m©,| @.R21%iC7BeR, 0.dded-daderyl DRAY

conce rati /m to each of the tubes. A 20
Eﬂ?écﬁ 3?22’ ET'V@&F% Ostock sol ution of BL21 E.
coI i l\lo[mrmsbp@%dl_mggu%r@sQmeth a DYKDDDDK ( SEQ.

was added to the first tube. A 20 [ti
aI i quotO'ld‘I‘B]ac)gQ%SB@l—1¢,t(hEﬂ(o €@Babi on of BL21 E. coil

NG D R 0k RaABS e h e SR tube. A 20 p
al i quo£ ng]ae)glzy/gglgg 1§t(§)9l% @qbgb on of BL21 E. coli

expressing-a target protein with a his tag (as
descri E(Htﬁl]nf)EZ%@Bﬁ-MlD 204ASBdleld to the third tube.

The cul tur re inc ted. over 7 w th
Shak ntm T o) ShtosidR 196 AP S 0125 o ek
overop' [tUEHE used to inoculate three 500-ni

aut oc avec}terrlflc broth sanples. Anpicillin was
added [0188]fhn8P CtbARSNntration of 0.1 ng/m to each

flask. The cultures were incubated for 4 hours at 37C
with shaki ng at 275 rpm | sopropyl

| P
el R A AR e o el oo+
r@mmlﬁonate;)fsaﬁeoﬁ@Bg{décyidmahylamﬁﬁbmoq;nﬂobanesmfmate inner

i.n ated' anot her 3 at 37C with shakin
sahbﬁﬁ ey ?CE)J Id'ms @Q’O'"@)pgmane@klﬁp@ggq inGer ﬁ@t ‘Sh3-14

s SRSy iR oAlpoeki . cresbrk s, Aty
pheaglt Béydicdy propyl) ;dsnsthyiwganhm propad@Guifbnatd; qndt ASB-14 is 3-

as controls. Th

I
NG oy arwislay Srinen oByharaebieRanssanate, <

The first seven detergent solutions (a-g) also contained 40 mM Tris-HCI, pH 7.4,

0.04% lysozyme (Sigma L3790), and 0.01% Benzonase® endonuclease (Sigma
E1014). The 8% CHAPS solution (h) also contained 80 mM Tris-HCI, pH 8.0,
0.04% lysozyme (Sigma L6876), and 0.01% DNase | (Sigma D4527). 100 pl of
each of these detergent solutions was dispensed into 6 wells (half a row) of a
HIS-Select™ high capacity plate (Sigma M5563), HIS-Select™ high sensitivity
plate (Sigma S$5688), ANTI-FLAG® M2 high capacity plate, and an ANTI-FLAG®
M2 high sensitivity plate (Sigma P2983). The lytic reagents were dried overnight

in an incubator with ambient air running over the plates.
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with gentle shaking. [0188] Enzyne | nmunodetection
Assay for High Sensitivity Plates. The wells were
womhesd4 tines with TBS-T, pH 8.0, foll owed bRCHUS2004/013767

washes with deionized water, using a BioTek plate
washer. 200 pl of a horseradi sh peroxidase (HRP)

conj ugated anti body specific to the target protein was
added to each well. These conjugates were al so added

to four other wells which did not contain protein for
use as bl anks. The plates were allowed to incubate

wi t 0188k Gelt Grawth. f ormisbernite darrifis biethy Odnwaspdded to each of

T AT L VT A p—

0.9uhginilabesachi dfithe TO¥)) Avasjaflid@dt bPa epferolVitbtk adiition of
theé)l ates were devel oEed until the color was di stinct

BLAp 5 6/l ppi@sping: 2 rephpratein. with aWISDPOIDI (SERE ID. NO. 1) tag
i . d ddi ng, 100 f I MHC, .t

whEERbGA R WEnZ: ABCa S ind: LR dhvsbrali steek seluiag of BL21

ELE SIeE NG Ao P Y DIRETDDR (S IR 1) i g

waapdded yo Fleasesondrtubened 28 phaliquotvatsshglycdrdl istack saltifion of

TBS-T, pH 8.0,.followed by 4 shes with deionjzed
Bt & ol Rxpisssigss LYGR! proleis WIRCAERS g esonbad inExample

j 8. : °
1pfek, Bupa %S Pt 18] The cilref el fouy 2ty SvetnM: at o7-c
witle sbakimg M@t Ri7ghrpoapaci ty plate. 100 | of 0.1 Mgl ycine,
H 3 aliquoted into each well of the )
pANﬂ mﬁﬁﬁﬁ?ﬂ)e; W%ﬁr gHltergs oW qyegnight whte Bed ixinpspiate three
] ) L0

ST HEbadied oL katifol At R0ten B i
cdneentratien pf 8t emgimilipéacteflasiot Bhe lcakuresubere inEalbéted for 4

L A S T TN
(P18 RSP N o 25O A 958 s
expréssivm b Hieetargetamoteinel The @uituleEGAerd icgbatctithemB$ours

added to each sam%l e, and they were briefly vortexed
atat{dC With sBalAg @ 2/8dPMbr 15 mi nutes. The sanpl es were

¢ oy 37 Bt Sl stndS, F Ruiedhreil B Egiubiifroteins
gro@4 iglthe@ 608 mbdhaeciauke i addedtd Hid oBluATRPd) eadSplate that
added to each tube. The sanples were briefly vortexed

waseoatedtwitht thgelysistreagenisoin@ fbaligsiots.nlihessmptyevells were
used as controls. The samples were incubated at room temperature for 2 hours
with gentle shaking.

[0188] Enzyme Immunodetection Assay for High Sensitivity Plates. The

wells were washed 4 times with TBS-T, pH 8.0, followed by 4 washes with
deionized water, using a BioTek plate washer. 200 pl of a horseradish
peroxidase (HRP) conjugated antibody specific to the target protein was added
to each well. These conjugates were also added to four other wells which did
not contain protein for use as blanks. The plates were allowed to incubate with

the antibody for 45 minutes at room temperature, and then were washed 4 times
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supernatants were decanted off and the protein pellets
were dried in a SpeedVac at 30C for 20 m nutes.
wQ 0909938DS- PAGE Anal ysis. Each protein pell et PeEES2004/013767
resuspended in 10 | of Laemr i sanple buffer (Sigma
S3401), and titrated to basic pHwith I M NaOH The
entire sanple was el ectrophoresed through 10-20%
Tris-glycine gels (BioRad Cat. #345-0044). The gels
were stained with EZ BlueTM (Sigma Gl041) gel
staining reagent for 1 hour, and destained with
wiltheT BR+ 1z g @et. et00 ol ef TMhsubsBi@t\(Si20st T0948BWas added to each

WelGHOEBE U RS RN EIIREd 1O TR SOl AR UISENCE (approdmately 3-
5 hfTH8del&h! e éYed %h%éseg't ggeg rp‘;ﬁfdd. 900 4l of i1y HC

prot éi’n ‘'was = 'sucéess y capt ur ect

to eadh AT ﬁmse@am l‘e@ﬂn@&weré obfained pl 45@am, Bl the blanks
vari ous deter ent formnul ati ons were capable of |ysing
werp uplprigd to qt%W"ﬁ‘& qorﬁ@cﬁﬁ%f‘esnn to be captured.
deni . K%

c  BRics Tha! W&%n\i/éﬁi“
A y & assay,
washedm tilnas WItrh"EBBFT)tpﬂﬂ r890 vfolidswed byKDbaEkKeg B, ddl@lzw)water

wer e capt ured, t hose proteins wtho

usm@aeﬂek( ripts washend! qu @fa@O M soHm PhPgohates pH 8.9, 300

N S
Se@@cﬁﬂyhlghrbb;ﬁmy\@ﬁétbatmmﬂ d¢|0611 & gigsineapios.9, afas ahquoted into

sel ectively caturl hi's-tagged tar get proteln

eaghwedl ofdhe éd)leulFLA@ &%h&m@apam'tvmm A hg Blafegwere allowed

to el ptaret fora s S Bltd Bye b fiiofeifias 1 AR

saﬁimésﬁﬂ'efé AIMbYEY fibfn Rl SiateBMnd placed am@cdiéan RbRdse - Each

Simlar results were obtained fromthe ANTI-FLAG

samp@mwaeaiduteci wltleaz% sqrhwm‘sd%myﬁmlam selutipe (Sgggma@%m Jtoa

I N O N R

ro&ﬁ ffBﬁ:z)e?étGFe o cﬁ%&éﬁ ﬂ%l‘w @O%%léb@do‘éﬂ@%ﬁ?éﬁlutlon

Conposition o N A Ml ecul ar
(TGM ) (BigmenT &823) was added to each sample and they were briefly vortexed

and incubated on ice for 15 minutes. The samples were centrifuged at 15,000 x

g for 10 minutes at room temperature and the supernatants were decanted off.
500 ul of a 25% acetone solution (Sigma A5351) was added to each tube. The
samples were briefly vortexed and centrifuged at 15,000 x g for 5 minutes. The
supernatants were decanted off and the protein pellets were dried in a
SpeedVac at 30°C for 20 minutes.

[0190] SDS-PAGE Analysis. Each protein pellet was resuspended in 10
ul of Laemmli sample buffer (Sigma S3401), and titrated to basic pH with 1 M

NaOH. The entire sample was electrophoresed through 10-20% Tris-glycine
gels (BioRad Cat. #345-0044). The gels were stained with EZ Blue™ (Sigma
(G1041) gel staining reagent for 1 hour, and destained with deionized water

overnight.
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(Sigma Product M3913) 2 VA 10 | E coli cells
expressing - 60 kDa his- tagged protein 3 1 % SB 3- 10,

WO 20490063Bz0, 0.1 % n- Sanple eluted from H S-PADUSYS/013767
oc-D-maltoside, 0.1 % Triton SelectTM Hi gh Capacity
X-100, 20 MM Tris-HCl, pH 7.4, plate with i m dazole
0.02% | ysozyne, 0.005 % Benzonase' endonucl ease (Si gna
E1014) 69 WD 2004/ 099384 PCT/ US2004/ 013767 Lane Lysis
Reagent in Plate Conposition of Sanple Nunber 4 1%
CHAPS, O. 5%ASB 14 20 m\/ISa le eluted fromH S
Tri §0191], siars o heneorrsetascA Eyredadjngs from the

Ca it 0 % B cl | at th
PRI cze%?@w ﬁ%ﬁs”w 210 BT HoSE5 Bt o
suéledEilifsecapiare o @k HIQBdibst™ Ahd KNOLFLRE® A high 82%8itivity

| ysozyne, Sel ect TM Hi ?h Capacity 0.005 % Benzonase(r)

plaigslonnelveaoss sleiegent for muﬂﬁtumw@re Gamadie oElvsing the cells,

o B e OB, P e

valtbé%‘f?dfﬁ@he@&i‘@ﬂﬂ?LA@@Wﬁ Gé(errbsntﬂlﬁt? tel ddzaly Mvelichoddws that
endonucl ease Sl rra E101 % SB 3-12, 1 % C7Bz O,

the praiginsayi a @@BK&%E éD NQ d) try wepgicaplyred, wm those
prét)ég\o n uﬁ%ugs%:bg?ég %b\;ilm@% Eﬁ?ﬁplgjz:iz o(%"e1 %aggﬁéelé)lm)zﬁga%e %
cobfailds ddrre€ledl dosbfiiarict vallesrivofatiiel il Betead™ hign sdriSitivity
plate immunodetection assay, and shows that the plate was capable of
selectively capturing his-tagged target proteins, while not capturing proteins
without a his-tag. Similarly, The SDS-PAGE results in Figure 6 show that the
target protein was successfully captured and eluted from the HIS-Select™ high
capacity plate. Similar results were obtained from the ANTI-FLAG® M2 high
capacity plate. Table 6 indicates the lysing reagent and composition of the

sample used for each lane in Figure 6.

TABLE 6

Lytic Reagent and Sample Composition for SDS-PAGE Analysis

Lane Lysis Reagent in Plate Composition of Sample

Number

1 N/A Molecular Weight Markers
(Sigma Product M3913)

2 N/A 10 ul E. coli cells

expressing ~ 60 kDa his-
tagged protein

3 1% SB 3-10, 0.1 % C7Bz0, 0.1% n- | Sample eluted from HIS-
dodecyl <c-D-maltoside, 0.1% Triton | Select™ High Capacity
X-100, 20 mM Tris-HCI, pH 7.4, plate with imidazole

0.02% lysozyme, 0.005 %
Benzonase® endonuclease (Sigma
E1014)
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Tris-HC ,
Capacity
W0 piodasoBe

Tri s-HC,

pH 7.4, 0.02% | ysozyne, Sel ectTM Hi gh

0. 005 % Benzonase(r) endonucl ease plate with
(Sigma E1014) 9 0.5% n-Cctyl

0.5% Sanple eluted fromH S

a--D SelectTM Hi gh Capacity nmaltoside,

pH 7.4, plate with im dazole

gl ucoRCTHES2004/013767

CHAPS, 0.1 % n-dodecyl

20 MM
0. 02%

| ysozynme, 0.005 % Benzonase(r) endonucl ease (Si gna

E1014 10 4% CHAPS, 40 nM Tris-HCl,

pH 8.0, Sanmple

eluted fromH S- 0. 02% 1 ysozyne 0.0 % DNase |
Lse¢ect TM-yéigReGgpatinlatssi na D4527) @@tﬁgoaﬁtioh of Sample
Numbsbrzol e 11 N A Mol ecul ar Wi ght Marlkers  (Si gma .
4Product| M2OEBEPL D MAAEB-14,220 gl T deddrapxgluRsSirag HIS-
é;'B‘;ga BTﬁbs-g@QEﬂd? K!r@pg%‘ly%sz % SE" %él@c&%@ HigftCapacity
Aclc:”[\}nmah@ oA B 90%%“ bgﬁ Lé Fgé%t M%II-? gh Capaldazo,e

50. 02% | ygéoz 1% %i gf f%gqa"é Bﬁgﬂ E‘f Eg rom HIS-
(Si gma 9 % §938RCPCT/ E@t g)f:lpa(;lty
Lane Lyg Dwoﬁeé ZqQnasel gNEOEBASE t i|dHatsrwida Hpidazole
Nunber [1¢5ig 1) 0. 5% ASB-14, 20 1M Sanple el uted

6f r om HI [51%TCHAREQ.58h-Datyl duessieé,y dBample Satesciram HIS-
Hi gh Cap2ciniy Tris-PC3, ok Beh02%e(r) qritectt ¢tigle Glpatoity
wi th inl gagayrie, 808 Bekibhhse® plate with imidazole

endonuclease (Sigma E1014)

7 1% SB 3-12, 0.1% C7Bz0, 20 mM Sample eluted from HIS-
Tris-HCI, pH 7.4, 0.02% lysozyme, Select™ High Capacity
0.005 % Benzonase® endonuclease | plate with imidazole
(Sigma E1014)

8 1% SB 3-14, 0.1% ASB-14, 20 mM Sample eluted from HIS-
Tris-HCI, pH 7.4, 0.02% lysozyme, Select™ High Capacity
0.005 % Benzonase® endonuclease | plate with imidazole
(Sigma E1014)

9 0.5% n-Octyl glucoside, 0.5% Sample eluted from HIS-
CHAPS, 0.1% n-dodecyl «-D- Select™ High Capacity
maltoside, 20 mM Tris-HCI, pH 7.4, plate with imidazole
0.02% lysozyme, 0.005 %

Benzonase® endonuclease (Sigma
E1014)
10 4% CHAPS, 40 mM Tris-HClI, pH 8.0, | Sample eluted from HIS-
0.02% lysozyme, 0.005 % DNase | Select™ High Capacity
(Sigma D4527) plate with imidazole
11 N/A Molecular Weight Markers
(Sigma Product M3913)

12 N/A 10 wl E. coli cells
expressing ~ 24 kDa his-
tagged protein

13 1% SB 3-10, 0.1 % C7Bz0, 0.1% n- | Sample eluted from HIS-
dodecyl «-D-maltoside, 0.1% Triton | Select™ High Capacity
X-100, 20 mM Tris-HCI, pH 7.4, plate with imidazole
0.02% lysozyme, 0.005 %

Benzonase® endonuclease (Sigma
E1014)
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15 1% SB 3-14, 0.1% C7BzO, 20 nM Sanpl e eluted from

HS Tris-HCl, pH 7.4, 0.02% I ysozyne, SelectTM Hi gh
w@aaode3ys 0. 005 % Benzonase(r) endonucl ease pPEr/ES204/m3767

i mdazole (Sigma E1014 16 1 % CHAPS, 0.5% n-Cctyl

gl ucosi de, Sanple eluted fromH S- 20 nM Tris-HC, pH

7.4, 0.02% Sel ect Hi gh Capacity plate |ysozyne, 0.005

% Benzonase(r) with imdazole endonuclease (Sigma

E1014) 17 1 % SB 3-12, 0.1 % C7BzO, 20 mM Sanpl e

eluted fromH S Tris-HA., pH 7.4, 0.02%]|ysozyne,

L&eé ect TM.ydigReBgpatint jlatd. 005 % Benzqtrﬁm'epoe)ition of Sample
Nensanruc|] ease plate with i midazole ($igma E1014) 18 1

140 SB 3- [L4q;, OHAPS ADELASBR2{Y, rm P! 6 %m RN d# 3H1S-

-(';;LZCIHS Tn%’lﬂldl%H 7040@%@%/8? e, Sﬁ' kG Capacity
o R el oo S

18.. 5 < 18 20, o e Em His-
%l S- }—aeﬁé'gi%\% iﬁg& Sgé’ﬁc’?ﬁgggg: ?;%'%Cg'ﬁ igh Capacity
| ysozyngd- 0@5%53%@@ﬂ%n§§@@lﬁ9‘0‘@ﬁ%m Platgauithy inigagole
E1014) P(Sigomadeh®rl) 40 mM Tris-HC, gH 8.0. Sanple

16l ut ed [t CHARS,®.520 0ty uenside,00 B piNasleted from HIS-
Sel ect TMbingt TGRIEICH tpH 73, 0002%@4527) |Beibet MightCapacity plate

i m dazo saﬂyrhléﬂomb%tseafzowasé@ﬂ Mar| ke Simitiza1en
Pr oduct C|e N0, 2004{(PR8384 P PC'I*/ US2004/ 013767

YRS F%?%?@ﬂ IR WL T J'SampieRited oM HIS-
of a ce rls- CICS e/égf rsho%yrrﬁ(éSt Select™ High Capacity

0.005 % Benzonase® endonuclease | plate with imidazole
(Sigma E1014)

18 1% SB 3-14, 0.1% ASB-14, 20 mM Sample eluted from HIS-
Tris-HCI, pH 7.4, 0.02% lysozyme, Select™ High Capacity
0.005 % Benzonase® endonuclease | plate with imidazole
(Sigma E1014)

19 0.5% n-Octyl glucoside, 0.5% Sample eluted from HIS-
CHAPS, 0.1% n-dodecyl «-D- Select™ High Capacity
maltoside, 20 mM Tris-HCI, pH 7.4, plate with imidazole
0.02% lysozyme, 0.005 %
Benzonase® endonuclease (Sigma

E1014)

20 4% CHAPS, 40 mM Tris-HCI, pH 8.0, | Sample eluted from HIS-
0.02% lysozyme, 0.005 % DNase | Select™ High Capacity
(Sigma D4527) plate with imidazole

21 N/A Molecular Weight Markers

(Sigma Product M3913)
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cell, the container having a nouth, an interior
surface, a volune, V, and a coating of a lytic

w0 e@gmem3son at | east a portion of the interi orPEIIURO€013767
the interior surface conprising a sidewall formation
and a bottom the anmount of the lytic reagent in the
coating being sufficient for the formation of a lysis
solution having the capacity to |yse the host cell
when a |iquid suspension containing the host cell is
introduced into the container, the ratio of the area

WHAT 1 8<Clchidied IBnt eri or surface, SA, to the volune, V,
bei ng | ess than about 4 mm2/pl. 2. A container for the
extraction and isolation of a cellular conponent from
a hest cgl éontélhér Fd?'iﬁé"eﬁﬁécﬁ@%’bﬂ@ céllﬁﬁHmep@ﬁehf‘ir@ﬁ‘i &host
surface, a volune, V, tic reagent

celk dipp containerdmping @ ma)l@jhnan lmtaaoss Jja mildm Mer@nd a

R T T

surfadeOcampribing awwbwauff@rrmétrm &isdreMIttoph, thecrhduhitr efrthé ic
container, the interior surface conprising a_ sidewall

reagentrin therceatingabainy sufficienifier toerformatien p arhéSI$ sgkiignihaving
thep R 6 18 e AT el 4 (6,16 MIsBERSEN Winflning) the Host

tar 0o con ntac

celbiglihtfogetddiinte tieoopetaier sthedatio \vfthé besedf i odeted interior
| iquid sus Bensn on nt ai ni ng tﬁwhe intact hgst cells or

suréags, BAdP|t eézplteeﬂfp\gn@mg lgss ﬁﬂrﬁhﬂk’ééd“ﬁh Mt he

container through its nouth. 3. Anultiwell plate for

the extraction of a cellular conponent froma host

cel 2, at Aleadainenfordhe eitrackdn andfisalatomof aicetular pbatpenent

cont ai agent rein the |ytic reagent
frof 5 oSt ¢ e CHRIANSI a2 OBy 8h dpleasT sEe e v ge. V.

f , ilighnkis |96 &oreh

2 WU EAGEE arilY SO capluGiiobnts i bRl Romatorbeing
betnden thel botmratae\ddhe chaithy thesmeuth senvirg agthg netifar th‘eer

. ,CO .ise . capt ur the cel |l pl.ar.

inBGBANERE oy T Stbinesd s sombelBeseh phidid from ther

co@ietl ’fh%r mﬂé‘nd?'sﬁkf&bé cBprisfig & BRIeWHI forbtion laatiea Bbttom,
claim3 wherein the lytic reagent is sel ected fromthe

whgrainphe eapiuseliggnadis suppsirtadyeia locationyn the epriaier which

o8] BRI Fin PEAERL e S sl onons

defigRDBdrefrbm Whéﬁbﬂf@@ﬁu@&sﬁ&ﬁc@iﬂbﬁﬁ@@tﬁe irﬁa@t&kﬁcbeﬂk or
fromthe group consisting of 3- L\
solid cellular components is introduced into the container through its mouth.

3. A multiwell plate for the extraction of a cellular component from a
host cell, at least one of the wells of the multiwell plate containing a lytic reagent,
wherein the lytic reagent (i) is coated onto at least a portion of the interior
surface of the well(s), or (ii) is in the form of a mass of material contained within
the well(s).

4, The multiwell plate of claim 3 wherein the well(s) further comprises

a capture ligand for the cellular component.
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chol am dopr opyl ) di net hyl anmoni o] - 1- pr opanesul f onat e,

octyl -R- thioglucopyranosi de, octyl-glucopyranosi de,
wa2q4o0pspt yl ) phenyl 3-hydroxy propyl) di net hpCHIRNG/G13767

propane sul fonate, 3-[N, N-di nethyl ( 3-

nyri st oyl am nopr opyl ) anmoni o] pr opanesul f onat e,

3- (decyl di net hyl anmoni o) pr opanesul fonate i nner salt,

3- (dodecyl di net hyl anmoni o) pr opanesul fonate i nner salt,

3- (N, N- di et hyl nyri styl anmoni o) pr opanesul f onat e,

n- dodecyl a-D-nmaltoside and conbinations thereof. 7.

The contai ner or nultimell plate of claim5 wherein

enzgme 1 Snededher offim oG SUEEIBREPRI TG B 3
whetai6 i@ (icasagedt iv GarRssd fr@hﬂﬁh@ @%ep dorsitivgef a detergent, a
| yti case, mannanase, nutanol ysin, zynol ase,

lytie @nEMMes @, chapiiopeaphi ROMpinatisingd88redst r ept ol ysi n 0,
and various conbinations thereof. 8. The container or
multiwell plate of claim5 wherein the Iytic reagent

i s 8. chaTheastsingr dheuttivasit slateeof damBanh@élrfﬂmwmmagent
group consi sting of ur ea, gu%flJédl n uanj di ne

Is 4 Aptseganeand thadetreaaihis ﬁ@lsgtﬂ R, tﬁﬁrﬁf"‘t‘%%@ﬂ?'@ ng gf 3-((3-
chdg? e@ﬂ?‘p@f}ﬂ E§/l hi&io]- egpﬁnéﬁmo"i\a@r ocyi-prul tivel |

ere n tic reagéent °further
thi@ginpmpya'eaoadbubétgr gluaopwahosrﬂeaﬁw(ﬁ@e[gﬁmpheaylkﬁihkd noxy

PrEARMEBR BB PLeRAT ST e e a-ai Ay

my%gfb‘ilié}ﬁﬁ%?f‘o;ﬁ Wﬁ%ﬁ%‘ﬁfr%ﬁﬁégmf&%teme cont ai ner of

clarrm 2 e multiwe plate of claim4 wherein the
3-(degyldinecthiylgamionio)propenasultdnatainnergiallt at hi one,

> ndseluriehyRraimaphrogRatsThze FRT S5 v or
d.nﬁ@thwn*éwtdtylamﬁ@m@ prépaieBulionyhes reliedédig ocBPhEt6side and
is an anti ody that has specificity for SEQ

connblnatlgnsihe@@@ NO. 2, or SEQ ID NO 3. 12. The
cont ai ner or rrult|vvell pl ate of claim 10 wherein the
capture ligand is a netal chelate derived froma

conposi t iTha cudtdigspensutvdiioplateeof dlainidleherein the lytic reagent
is a lytic enzyme and the lytic enzyme is selected from the group consisting of
beta glucurondiase, glucanase, glusulase, lysozyme, Iyticase, mannanase,
mutanolysin, zymolase, cellulase, lysostaphin, pectolyase, streptolysin O, and

various combinations thereof.

8. The container or multiwell plate of claim 5 wherein the lytic reagent
is a chaotrope and the chaotrope is selected from the group consisting of urea,
guanidine HCI, guanidine thiocyanate, guanidium thiosulfate, and thiourea, or

any combination thereof.

9. The container or multiwell plate of claim 5 wherein the lytic reagent
further comprises a buffer, an anti-foaming agent, a bulking agent, a processing

enzyme, or an enzymatic inhibitor, or any combination thereof.
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1/ (CGHR2)i y QS-L N (CHA Z wherein Qis a

carrier; S is a spacer; Lis -A-T-CH X)- or -C(=0 -;
Wa\2008/099384€t her, thi oether, sel enoether, or am BP&I/US2004/013767

linkage; T is a bond or substituted or unsubstituted

al kyl or alkenyl; X is -(CH2)kCHS3,

- (CH2) KOOOH, - (CH2) kSABH, - (CH2) kPQBH2, - (CH2)kN(J) 2,

or -(CH2)kP(J)2, preferably -(CH2)kCOCH or

-(CH2) kSOBH; k is an integer fromO to 2; J is

hydr ocar byl or substituted hydrocarbyl; Y is -COOH,

-H -SBH, -PO3H2, -N(J)2, or -P(J)2 preferably,

A TR T I —

thed ca;ﬁurepn?érﬁi g métal%he?atelgluté‘ih@l@ BlcdinD 8freptavidin, antibody,
mul ti wel | ate of claim wherei n the netal chel at e

cha@eéd?am@l@, oF herk bl hydeirhpbie @retbet ed from the group
consisting of: 74 WD 2004/099384 PCT/ US2004/ 013767
COOH OH1-1 QNN,---COOH 0 COOH OH COON 1-2 HQ
S~ - CORY cdnt4itbHor MditivedINoIeXedf claim 10 wherein the capture

ligand is an antibody that has specificity for SEQ. ID. NO. 1, SEQ. ID. NO. 2, or
SEQ. ID. NO. 3.

12.  The container or multiwell plate of claim 10 wherein the capture

ligand is a metal chelate derived from a composition corresponding to the

formula:
CH,).—Y
Q_sl_L_.__N<( 2)1
(CHy)i—Z
wherein
Q is a carrier;

S'is a spacer,;

L is ~A-T-CH(X)- or -C(=0)-;

A is an ether, thioether, selenoether, or amide linkage;

T is a bond or substituted or unsubstituted alkyl or alkenyl;

X is -(CH,)CHa, -(CH,),COOH,-(CH,)SO,H, -(CH,),PO3H,, -(CH,)N(J),,
or -(CH,),P(J),, preferably -(CH,),COOH or -(CH,),SO;H;

k is an integer from 0 to 2;

J is hydrocarbyl or substituted hydrocarbyl;

Y is -COOH, -H, -SO,H, -PO;H,, -N(J),, or -P(J),, preferably, ~-COOH,;

Zis -COOH, -H, -SO,H, -PO,H,, -N(J),, or -P(J),, preferably, -COOH; and

i is an integer from 0 to 4, preferably 1 or 2.

13.  The container or multiwell plate of claim 12 wherein the metal

chelate is derived from a composition selected from the group consisting of:
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1-3 OS N-_,,CO0H; and COOH OH 1-4 QES N---_, 000H
COOH wherein Qis a carrier. 14. A process for the
wezimaeeson of a cellul ar conponent from a hoseCT/U81004/013767
the process conprising: (a) introducing a liquid
suspensi on containing the host cell into a container,
the container having a nouth, an interior surface, a
volune, V, and a coating of a |ytic reagent on at
| east a portion of the interior 75 WD 2004/099384
PCT/ US2004/ 013767 surface, the interior surface
conprising a sidewall formation and a bottom the
ratio of the area of the coated interior SBE; e, SA
to the volu V, being less than about pl, and
(b) lysing tjhe host cell in the contai?éjdto rel ease
1_Zhe el lul ar conpgnent and form cel lullar debpispy 15.

proctess h r get] kS Tor-of a
cel lul ar conponent firlom a hest cel]l, the process
conprising (a) introduicing a |iquid suspension

containing the host c81 into a cofi@PHer, the
contai ner having a nmouth, an interior surface, a
volune, V, a lytic reagent, and a supported, capture

ligand, tHK&linterior surface conprising aGaQewal |
i %or mation and a @ttom the sidewall fnﬁati on being
“pet e nmout h, the uth serving as

the i It r oduet| o t he-N<+-qui-¢GaRkd and
the outlet for the rignoval of "t he iquid fromthe
container, (b) lysirfg the host cell |in the container

to release the cellular conponent &&PHorm solid
cellular debris; and (c) capturing the cellular
conmponent with the capture ligand in the presence of
the solid ce ular debri ©odd. Acoopcess for the

preparation |of a containdr or [tiwell plate for the

1-Bxtragtion gf a ceg§lular Icongonent froma host cell,
the pr c I Sl co cting ghg nterior
surfaces of the container or Mality’of the wells

of the

and

COOH

COOH

wherein Q is a carrier.

14. A process for the extraction of a cellular component from a host
cell, the process comprising: (a) introducing a liquid suspension containing the
host cell into a container, the container having a mouth, an interior surface, a

volume, V, and a coating of a lytic reagent on at least a portion of the interior
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multiwell plate with a liquid containing a lytic
reagent and drying the liquid to forman adsorbed

wo 20081090384 | yti ¢ reagent on the interior surfackPCT/oB200de13767
container or wells. 17. The process of claim 14, 15,
or 16 wherein the lytic reagent is selected fromthe
group consisting of a detergent, a lytic enzyne, a
chaotrope, and conbi nations thereof. 18. The process
of claim 17 wherein the lytic reagent is a detergent
and the detergent is selected fromthe group

suggae; ihei ln*@n@r sgrfageg comprising a sidewall formation and a bottom, the

o35} 8 SR8 GRS BT o SRR G EoY2 i s

thah GBotiepimrhi/up edyb) @sh@lh@%s?@em 46D 40 release the
CT/ US2004/ 013767 propyl) di met hyl ammoni o pr opane

cedylpr spaenent ang feryy palithgi gepris.
nmyri st oyl am nopr opyl )ammnl o] pr opanesul f onat e,
3- (decyl di net hyl ammoni o) pr opanesul fonate i nner salt,
3- (d&decW prdwshydnraimmmtr@)cnon mnlesmﬂlaflonmf @ datinkr coamponent

d | f
frof adiest 76l anE ARRSIEPANEG (8L RUORHENSA 9ersugPengin
oo L aRETBPEeF I BCbLAEr $hE cheud P aYRRUY Sine

ytic enzyne tic'enzyne I's selec rom
intetier sudage, covalusie, Mg adf/tldam@engl arclia sogpeded, capture ligand,

th%ml%canase l (%f;ﬁlgﬁsiﬁg a %é érgcgrg\a}{ g%i:fg%nar}ﬁe sidewall

forp@aioM b!éiﬁg beﬁhé@rﬁ’ﬂ% B&#SAMCandHe mbatH, e n‘i&ﬂ’ﬁ's‘@%h@% the

t her eof process of claim 17 'wherein the tic

lnlfte@gélm mt@dalctma@f thfpbquudmtmarrw Mtlﬁﬁpﬁfg the remaval efithe
iy e LoRttnsn Bl BShgdnd halt £ Bl idiGer td release the

cellilaPub/PoNBhHt axﬁwmﬁn’@om&elnrnar démsisend 3)lcaathmngrmé @8Rular
of claim 17 wherein the |lytic r eagent furt er

cogmanens withdhe geptire ligandin the peasienge sjdie sokd palllandebris.
agent, a processing enzyne, or an enzynmatic
i nhibitor, or any conbination thereof. 22. The process
of dieai mALprosess hmthehreparitionefld esntdines oa ndtiakll plate for

the extraction of a cellular component from a host cell, the process comprising
contacting the interior surfaces of the container or a plurality of the wells of the
multiwell plate with a liquid containing a lytic reagent and drying the liquid to

form an adsorbed layer of Iytic reagent on the interior surfaces of the container

or wells.

17.  The process of claim 14, 15, or 16 wherein the Iytic reagent is
selected from the group consisting of a detergent, a lytic enzyme, a chaotrope,

and combinations thereof.

18.  The process of claim 17 wherein the lytic reagent is a detergent
and the detergent is selected from the group consisting of 3-[(3-
cholamidopropyl)dimethylammonio]-1-propanesulfonate, octyl-§-
thioglucopyranoside, octyl-glucopyranoside, 3-(4-heptyl) phenyl 3-hydroxy
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chel ate, glutathione, biotin, streptavidin, antibody,

charged particle, or insoluble hydrophobic group. 23.
wab@4ppseess of claim22 wherein the capture | POHIS2008013767

an anti body that has specificity for SEQ ID. NO 1,

SEQ ID. NO 2, or SEQ ID. NO 3. 24. The process of

claim22 wherein the capture ligand is a netal

chel ate derived froma conposition corresponding to

the formula: 77 WO 2004/099384 PCT/ US2004/ 013767 1 -

(CH)i YOS -L ~T'-~(CH2)i Z wherein Qis a carrier,;
prapyl) dimeteyagwnonio prgpane sulfaie, 34N,N-Oimeihyi(3A is an

G PR RGABor TGRSR T | Lreege: T 1
3-@el Cﬂg}fhet dndmoh ghidsutfdriadteifdiddl, ( CH2) kSC3H,

02, ~(CH2) kP(J) 2
3- (@in@!e@yldm@thyl@mmpn@&m%aneSleltsfnr@tﬁgnmq)sakt B)s(l\hN i nt eger

sy DR e sy
confidatdnsithefeafabl y, -000H, Z is -COOH, -H, -SGCBH,

-PO3H21 -N(J)2, or -P(J)2, preferably, -COOH, and i
is an integer fromO to 4, preferably 1 or 2. 25. A

Progess Hef 6r188e§§(ﬁf Aslrh 9 méré.r%mea@n@% ot i§ ‘é'lk%ﬁ &hzyme

conponent from a host cell, the proCess conprisi
an(eheilyticr erayonen selémtqd ifcbra tisg gravipoconsistirtpoibetg t he

host cel | |nto a rt ai ner, the CO&%I ner having a
alugirendiass, olisanase, OLSHASE, lysoRVG, IiEaSe, manTapge,

mﬁt%ﬁ@flill i, zgﬁ% fed H@ﬂlﬂé&@qysﬁﬁbﬁhepébﬁ%e str8ftolysin O, and

Inte r ace conpris a sidewal I” formation and
vatious cambirationisdberslof. formatl on bei ng between the

bottom and the nmouth, the nouth serving as the inlet

for the introduction of the liquid into the container,

(b) Jdoysi "!ghet hecBes bf elalrh 1'7fWhéﬂéfih flyaE ReEgdr is al frope

the cel lular conponent and formsolid cell uI ar debris;
anddhe chaotrope is selected from the group consisting of urea, guanidine HCI,
guanidine thiocyanate, guanidium thiosulfate, and thiourea, or any combination

thereof.

21.  The process of claim 17 wherein the lytic reagent further
comprises a buffer, an anti-foaming agent, a bulking agent, a processing

enzyme, or an enzymatic inhibitor, or any combination thereof.

22. The process of claim 15 wherein the capture ligand is a metal
chelate, glutathione, biotin, streptavidin, antibody, charged patrticle, or insoluble

hydrophobic group.

23.  The process of claim 22 wherein the capture ligand is an antibody
that has specificity for SEQ. ID. NO. 1, SEQ. ID. NO. 2, or SEQ. ID. NO. 3.

24.  The process of claim 22 wherein the capture ligand is a metal

chelate derived from a composition corresponding to the formula:
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capturing the cellular conponent with the capture

ligand in the presence of the solid cellular debris;
w@ djo4t0e43easi ng the cel l ul ar conponent from t hePCHPBE200€013767

i gand, and (e) recovering the released cellul ar

conponent. 78 WD 2004/ 099384 PCT/ US2004/ 013767 26. A

kit for the extraction and isolation of a cellular

conmponent froma host cell, the kit conprising the

container of claim1 or 2 or the multiwell plate of

claim 3 and instructions for the extraction and

i solation of the cellular conponent fromthe host

cell. 27. The kit of claim26 further conprising

reagents for assaying or-(@dplectihg a captured

cel lul ar conﬂ@ﬁ%h&——%ﬂ' The container of claim?2

wherein the container co ZH col um having an

i nternal chanber, the chanbef’ conprising a bed of

resin having the capture Iigand bound thereto and a

| yophilized mass conprising the Iytic reagent. 79
wherein

Q is a carrier;

S'is a spacer;

L is -A-T-CH(X)- or -C(=O)-;

A is an ether, thioether, selenoether, or amide linkage;

T is a bond or substituted or unsubstituted alkyl or alkenyl;

Xis -(CH,)CHj, -(CH,), COOH,«(CH, ) SO;H, -(CH,)PO3H,, -(CH)N(),,
or ~(CH,)P(J),, preferably -(CH,) ,COOH or -(CH,),SO,H;

k is an integer from 0 to 2;

J is hydrocarbyl or substituted hydrocarbyl; .

Y is -COOH, -H, ~-SO;H, -PO;H,, -N(J),, or -P(J),, preferably, -COOH;

Z is -COOH, -H, -SO,H, -PO,H,, -N(J),, or -P(J),, preferably, -COOH; and

i is an integer from 0 to 4, preferably 1 or 2.

25. A process for the extraction and isolation of a cellular component
from a host cell, the process comprising (a) introducing a liquid suspension
containing the host cell into a container, the container having a mouth, an
interior surface, a volume, V, a lytic reagent, and a supported, capture ligand,
the interior surface comprising a sidewall formation and a bottom, the sidewall
formation being between the bottom and the mouth, the mouth serving as the
inlet for the introduction of the liquid into the container, (b) lysing the host cell in
the container to release the cellular component and form solid cellular debris; (c)
capturing the cellular component with the capture ligand in the presence of the
solid cellular debris; (d) releasing the cellular component from the capture

ligand, and (e) recovering the released cellular component.
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26. A Kkit for the extraction and isolation of a cellular component from a
host cell, the kit comprising the container of claim 1 or 2 or the multiwell plate of
claim 3 and instructions for the extraction and isolation of the cellular component

from the host cell.

27.  The kit of claim 26 further comprising reagents for assaying or

detecting a captured cellular component.

28.  The container of claim 2 wherein the container comprises a
column having an internal chamber, the chamber comprising a bed of resin
having the capture ligand bound thereto and a lyophilized mass comprising the

Iytic reagent.
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