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(b) admnistering ligand to said nodified cells; and
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di sor defFSTPR¥pordive? promter STAT difeal Ferhat fyge- Separate
enbodi meheé eEmpilguhelder” PbSeiwoiar COna i ¢ i V€al. Snap the
pronoter; and "P2" and "P3" are different disease- or

di sorder-responsive pronoters. [0026] Figure 2 shows

an enbodi nent of the diagnog}ic gene switch of the
invention in which two transcription factor sequences
encodi ng two separate portions of a |iganddependent
transcription factor are under the control of

different pronoters. "Dx-Switch Conponents" represents

a gene switch; "AD' represents a transactivation

domai n; "DBDA" represents a first DNA bindi ng domai n;
"DBD-B" represents a second DNA bi ndi ng domain; "LBD'
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used to transduce cells isolated fromlynphatic

sanpl es. [0030] Figure 6 shows an enbodi nent of a dual
w@e@anime3 vector (SEQ ID NO. : 6), which includecT/TRIOMI010145

and TRGCO /TARP pronoters. This DNA vector is used to

transduce a prostate biopsy using non-viral .

t r ansductSe@A 189 seapEoni002%] vEefurand stvaes tan product in

enbodi mend rebpénSivl@ RaRRONDIRT 1466E Qlse( SEQ ED NO. :

7), which includes the ADAM 17 pronoter and the

CD95- ADAMB dual Cepenid RrocésSHERwDIapi@am 10) . { 0032]

Fi gure 8 .shows an ebOentrifegdl Fitfation.dual pronot er vect or

(SEQ I D NO. : 8) whi ch i ncl udes the CXCL9 and SEMA7A

pr onot ers ha oDA0--CH2 A epor-t-er (SEQ ED NO. :

12). [o00 BnSTEtthesa vgzﬁglﬁ%r\ﬁ%se%ﬁ”%%‘o%l ment of a sifngle

pronot er vector (SEQ TD NO J9), which includes the

ADAM . 17 pr onot er and the @ al i ne phosphatase -c

t er mi nal [ CRR R T B el rl Shigiega Figure
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are desilgned to_exh no } munogeni e when

expressed wi thin the hurran ody. These reporters are
made up of hunman-based anm nWY aci d sequences that are
present |8i Pheathoassehily io@lcbmsatinlé cengifuggandi t hi n t h¢ serum
nat ur al | |gountevplgese thehi@gravithgpinilerdedear e not i munggeni ¢
nor are IR i bssed
in the human body hi one e di ment, ser um based

reporters §‘;5n$thé‘ vrceu BPE hﬂnqéen?nL al Slideling '
CD95-ADAM? &F 1'SF TS s e Bho] oo
reporter QFO | (SEQ

ID. NOs.: 16-17) and CD28- (*40 reporter ( SEQ ED NCs
18-19) that allows ELISA ba¥ed capture and detecti on.
The desi %n%ermm the assembly fragniak ceptivpd. Sepa=Bi tymad! %) | f or

t ransport eF?WFﬂ%VtOWeffSS@D'P'et ory pathway, followed by -

epi t opes—fromcett—surface: s (L).
In alternative enbodi nents,ygdifferent conbl nati ons of

li nker's (@M EM IS AaldF eusrah e sbaa S n
anot her |eRR ARG by df B &k RASR AndrebR el i s|an

al kal i neasphampBal AsRes £ PO0KET (or L biehy to trapla @lel N€
phosphatra:erentrateaotreman nal CD40 reporter (SEQ ED NGs.

14- 15),

enzymatic detection of rep er activity. A kal i ne
phosphat-ase—+eporters utili e the tissue non specific

al kal | n(: 'ptaﬁaéé,%"'ryofffﬁma*ha@ﬁ 9PnPeRaraied e { hat

can be § O r Iy & CﬁFe‘?”FOt Vo o Lo
antigen{is Pﬂuﬁ aé SP?rﬁ eé"z?l’”k? t?ré‘F‘?n nus for
i munocapt ure prjor to measur enent of al Kaline

phosfa‘ha‘f%@lﬁc?m‘?cﬁfﬂenﬁ adﬁJrJt‘ir@ﬁ&Pne%‘Ud:reﬂémléeofsuch as

Fivguarle 150, pragdibd pnahcrl kedt nendphosphatass 6@99&é e Sample
an8ar I kal [ rée pho%%tgat a - amono, t erm nal

r'eporters o€ 01D 1 PRAn gt HFKA e ﬁh’os%t%%‘e‘-ce‘
)lgererﬁcpn:naﬂarr@DES capent eat{BGEQ &l - MES. be22p@sdftioned in
DETALLED ESCR BT NENTLON, [ 0035]

i nvent i on re%B'tLgs fﬂvgét%ods ang cg%%és? qﬁl‘oo\rlr?lserf §?r sample
USPRE % gene switch for the diagnosis of diseases or

di sorders in a subject. The invention further relates

to met hodsand conpositions for nonitoring the -
progressi on of BREERIESCBIPTIRLCHFEE RRAWINGE eat ment

t herapfrei n as S&Ibif@ﬁilca-[herﬂ&ﬁﬁ&ws c@bsshe dtivent i ouL At ey
be _c teerd out . ei t.her ex nt roduci ng t he gene

SWitc i it GOP ST At e 2ESPTS né:Te % g%b‘ieer&a)mo?ml?‘ﬁh\l}’iet} Si
(by i ntroduol ng the gene switch into isolated cells of
a subject and reintroduci ng#the cells to the subject
or by introducing the gene switch directly into cells
of the subject). In another enbodinent, the cells
harbori ng t hesigggerawt SRETRY( I@@LE(%E aut ol ogous cells
(e.g., allogeneic or xenogenelc cel g The net hods of
the |nvent|on |nvoI ve the use of ‘a gene svvltch |n
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particular tertiary forns. Thus, this termincludes
doubl e-stranded DNA found, inter alia, in [inear or
w@p0oe0s2e3 DNA nol ecul es (e.g., restriction fragﬁirﬁﬁsxrpslmoms
plasm ds,_ supercoil ed DNA and chr onosones.
d|F§8l:1§§| g the ¥ r GEOHLE Tof Ol a?r%%rb?eec%]tcr%ddeéront
viebNA obl eaul 5 1teequenesingay e desesidattdereith certain
omrs l%rdkng to the normal convention of giving only the
equencg inthe 5 to 3 direction along the
néngtiranstriibedarst nandeotiONAr(ilented, tlw;sltdcmmd hasvngpf a
fllac%:egllo%gﬁg? QHD%io\%\gyéaﬁ@e tvnﬁ: mg'\l'%):alhA Sé’ﬂPér{kaé“ DNA
nol ecul e ecule t at Fas un ergone a
mBiigeaealt bbokdgigahe paig p‘(ri%rtlctfn thENAniteehodesurbace of a
side Phel i B ed 1691 (eNA o @eNQM ¢rn DN @S PN certain
synthetic DNA, and sem -synt heti c DNA. [0040] The term
emb?@%ﬂjﬁéﬁt as applied to pol ynucl eoti de sequences,
refiguget 8 asnual epibmler sequence of trduegdet£88t Burface of
relative tgnﬁge reference nucleic acid and conpri sing,

the, pdde; RaNE nEpBET oY, a nucl eoti de sequence
|deghkéab ie theerefesenceiomtddi cratisdsediebnal view of a
ucIer acid. fra cordin 10 the i ventlon ma
p%m%%e gpp%op%??te ﬁﬁdf”d‘d Fh &CTargEpce with fertain
emqnﬁywnuobeot|de of which it is a constituent. Such
fr %Q%FQQES 7C(il"g)fd Sfertdc | tc?r.r ré@lttle\éel r(oggsggf:tggna% view of
ol i gonucl eoti des rangi ng il engt h ronrat east é
a gdeypce 12 hojger]g ong, vqu 24n 2xcopydapge 30vitdy, zl:@rtaln
em¥bainddts48, 50, 51, 54, 57, 60, 63, 66, 70, 75, 78,
80, 90, 100, 105, 120, 135, 150, 200, 300, 500, 720,
906‘9f6608 fﬁbd““z%ﬁﬁ? %Hxﬁfleﬁﬁﬁé 56965 geCHppRal View of
a aemse@uhbyaenuclwemchdea@fs 3a Neh et &t 26d ddacces dlcogtta@nmg

t he |nvent| [004 here ol at ed
g, AR e e Gitert £ SPAE St LA For P e LOFRRA GFuid in
a dPNA tode iis acogt@anc& whnﬂﬂcer$aﬂandmdodtmémmmalIy
co N ynt het I I or. alter
%tl o% d% ?Jlasgegs‘h ﬁgdlgéga{é lﬁnt%cl’elccl:fozzig’l : Faarrlr%lt“ew of
a @¢1‘el¢e)rmkﬁela pohyaering DONAL Heyatheorc ot i gedinf aomeverse-

spif x rryareelaegﬁseréaaée% AENATC BBy Bhe SYLE NELT C
gene" refers to a 0| ynuc?eotl

corﬁ}rgué’ieng%uﬁ e8t i FhemeRac éH@@déma th?r‘r@tnrgorﬁal position of

thdefG e holl BEL UL RGN UKd inN@li ngDbeeut §s; produced by

transcripti.on onl g 3 a bloactlve RNA speci es) or

by TERREC i pti P BndSPRaHE G YHRH (8f g2, textured underdrain
dequqynaphbde}daﬂhe et Cegad’'n emooﬂmasﬁes cDNA and

? nuclelc a0|d§trlg9n§lea so Eefers drai

nucl iC acrd fragient™ That "expr e5ees %a spectff ﬂﬂﬂ?r rain
deqw%ﬂehmvomgpdhypepaﬂderlemMQQdfhgwregwha@dsy segaepoedance
wr@qaggd ng gﬁbogggeggglng sequences) and fol l owing (3

non- codi ngsequences) the codi ng sequence. "Native

geﬁéguﬁéfgﬁ% D & gepemasr FunitEY nohatutexirRdi naderArain

deJiRBUIRHAMY SQAURRCES,1iHdHilBil ¢r8eP8sibRE er shionaByrm flow
ene that is not a native gene, conprising regulatory

ch F&rleanﬁ@rgéﬁﬁ%n%%%htQﬁﬁt%&PeeﬂB?df%%%ﬂsiogether in
natFlilgﬁ.re/-\ClGthCH n@hyls&n@htiETVDevge@ﬁ Ha)te@‘(@ﬂﬁéds@nderdrain

atory uenc d [o50) quences t hat
deg @%iveavf reﬁ? §83?cé§%’ ﬁgﬁaratﬁﬁﬁph form  £low
ch&nngh@noesaandrd@dcagws@qu&nﬁ@sndembvedmémom}the same
source, but arranged in a manner different than that
found in nature. A chineric gene may conprise codi ng
sequences derived fromdifferent sources and/ or
regulatory sequences derived fromdifferent sources.
"Endogenous gene" refers to a native gene inits
natural |ocation in the genone of an organism A
"foreign" gene or "heterol ogous" gene refers to a gene
not normally found in the host organism but that is
i ntroduced into the host organi sm by gene transfer.
Forei gn genes can conprise native genes inserted into



exanple, with respect to DNA, adenosine is
conpl enentary to thym ne and cytosine is conpl enentary
wa 00gieoehe. Accordingly, the present inventi oOPCHUSI®08/010145
i ncludes isolated nucleic acid fragnents that are
cofpBEREnt &Py 1D the RiGpl &fe EBYueRBb b @ifsclMgseg flow
per(frorltit&ﬁdehet[?ﬂn@s eel | a aﬁgggeéehxﬁéﬁlﬁt aﬁf.rit';@ | fi6d Mdhi@Ferent
nucl ei ¢ _aci d sequences, . i one enha
mer B REPon CoRaT g HERF 50T dgkhr e HEPec LA, MWED,  30kpa
MWCBNPISEy ikbg MNOIO dinziatli 0drk Dao MiCD) 0ns a@n‘plrdsnng aith certain
ation step at Tn, of 55C, and utili zing
aﬂ%%ﬁgeﬂléhs as set forth above. In other enbodi nment s,
t h&ignres 1606hoe8081lots ©5CLthp0®48krPostehybtedivedvinesn for
soMashefc ! 3Aqdeliil rt@wéérae%g& ;}ad'éa a;e #8dzacon™
of conditions uses series o es starting with
deviges @559, SpErhion cofn IRdmpenat Gimef o 146 MR Getes
(mEﬁ);urEhQﬁ’ repeat gdow tshoaXn§Sehal. Et%eSD,S_}gﬁtcaf‘ﬁG/éMes of
and then repeated twce with 0.2X SSC, 0O
a1 i3pg it L50EIr 196 FCCREARIS eFPELCIRL MBSt Vi Hyeftll five
men®aBAetHonscHs esohf Jherat RIMer alees leBsWhiteBnt he.35  cubic
ce @ashgs ar? i dentical to those above except for the
Yéfperatur &° fp??my*?$lﬁ two 30 nin washes in 0.2X
SSEig0r8%l8DSsi & iplarteagedring GBEL Ahet bererpoéfiéngedrocess

(,ghl t
suchle 1 OB gSH ERUOL L AUONSA0° 85 AU I Mvice i o
margyeEr @p@i:a@em@mtmmyacmﬂptmvbﬁl e b agr e Ut ed ar del ids
de@%@ﬁ§eorl o hes | §ngﬁ'8t°fshtola1§n8uq:|h%|tc t%%' dfex?éhds tg? average

degr ée of conplenentation, variables well known in the
PrQ%ﬂ%n Pﬁéségéaﬂ@Fotﬁénﬂeﬁﬁ%% Yrowidrinodr PRy Sér “RERDAEH§ than

3, betwraeh t Wl nueealiedeaseqyeneges, ahheageegtepiéhelevel of

'val ue of Tn, for hybrids of nucleic acids having those
perfOrN8RESS. The relative stability (corresponding to

hi gheurénpootisnacpeoe anbdlmyhﬂudizmﬁ @W&rd@éf@&&ﬁélhnthat

the fallow ng order
yridte O G RN TO0 riC) et bl | ReT gt pohat were
S€thti@hscmodscatgubadengiTmphabe bﬂenadeEPVeulésd@vel of
per?daaQK et al, supra, 9.50-0.51). For hybridization
with shorter nuclelc acids, i.e., oligonucleotides,the
podiigisa &t i s ARPEAESS bee b st & henporetrase, tafdlt Helume
of | eagbte oknbbe Wls gpaust&atd deodetgebnefedil®s was greater
specificity ésee Sanbrook et ah, supra, 11.7-1 1.8).
thﬂﬂo@@f]wPﬁ“oh € ehDERT TP BF HFR@QFHS%nY?%nUSQd
polm@uebeoaz des a&egi@ttectle&nhy; eEphoyitiE results of the
on_con itio risin tion

yb

avedhds' AeacsEopnaRTihh Fin ST st e el ebes, ERes R dguices
wenﬁa§pmngfstep0|m1dD¢é§§DE at a tenperature of at | east

63 a h e t,. i bridi z

Co%g,?,on22%02%r|gggﬁgggmtﬁgﬁngogy h% l?@%ﬁﬁk%{e eaafket'
whiZpC degcripeshybhre drzéﬁteﬁespéppﬁrtaowr Ppherthe wide flange
fe2NRQdLBRBL red heo Nt '&Jezraatl'lo%e%i%@gk%r' Qflstr@@n%tﬁl% #o1der;

SSPE and 63C for bath the hybridizati on and washin

st Eg§UTE0BS2 - shid éﬁé?héﬂeéhGGdFﬁ@npvefﬁélpéﬁgﬂﬁcﬁég awhich
de sStyhibiedi ztabl &eflléQ:cl@bC &a@pdrtsOat b@lasheagefte ¥Qange feature

nucl eo Prefe a_ m ni engt r a
coRISERGE Dbl RUCTEIE SR o 8¢ PhBrHuphaer

nucl eoti des; e.g., at |east about 20 nucl eoti des;

e.g., at least 30 nucleotides. Furthernore, the

skilled artisan will recognize that the tenperature

and wash solution salt concentration nay be adjusted

as necessary according to factors such as | ength of

the probe. [0053] The term "probe" refers to a

si ngl e-stranded nucleic acid nol ecul e that can base

pair with a conplenentary single stranded target

nucleic acid to forma doubl e-stranded nol ecul e.

[0054] As used herein, the term "oligonucleotide"

refers to a short nuclelc acid that |s hybrldlzable to

e R IA . r~~R I A .



[0058] A DNA "codi ng sequence" refers to a

doubl e- stranded DNA sequence that encodes a
W(p)moy/pmtz?} de and can be transcribed and trans|eCEUSIN$/G10145

% ypeptide in a cell in vitro or in vivo when _

pl &@Hrﬁnd%? the cdnt Fbie of VERH t i e SPEGULat Hpyder, which
des22GqBeBCaADcatIWint abf ethegtd@tmr YhSBSHIEREES thieef &fficd Oneeded
b nucleo%gde sﬁ§$en es Ioca strea 5' non-codin p
etyEqlentds) ¥ ,ar&esdo stF a3z L@&cﬁ ngrainage o
filsequendes)ngfspimothnpragudoae,; and which influence

th ans rlptlon RNA processing Q abi | it .or

trgﬁéP ?l%n of° the 5§g%€%a %dv%%dln% géquence pin used as
parReqnfl atloe ypsegeences rengrived Huderoprmamstler sinto one device;

and Fanslation | eader sequences, introns, polyadenylation

recogni tion sequences, RNA processing sites, effector

bi rfféligﬁges|2t7esl%né}nstleﬁﬁﬂlec§c¥ﬂcst‘fllﬁ’rt W s thehdessuneal esest,
whi®h tlhelsegg Ng1 SEOHENC S 1)Jte detekAbngghdy a start codon

at the 5 (amno) termnus and a translation stop

codon at the 3' (carboxyl) term nus. A coding sequence

can incl ude, peyhriBpNBESERTBFRIN loF TREOKRAVERTIEN and

sequences, CDNATTom MRNA,__genom ¢ DNA Sequences,

evaHI8YAFhELTE EDNR s%@@ﬁcés tliffert%el%oabwgnséahéﬁéedevwe
10. s ne ea@keﬂzl d o1o eXﬁéE\?@é:@gal Balapeélkaéwfwneeii t8 receive

p nyl ati on si gna trans t|on term nation

o AR |4 Bl 1okt T S0 0 ST STy 12 and
125@@l¢eneerab@859§>n @pendeé eddl N ff rta@ 'deivd cabhoedsatr8wn. A

nd refers to a t h of ucle c_.aci d, sequence

retGRERGR (ATSEENA Tor S HA et QotprT b KO FERoT At PaRvided
be lgwartthes ingmédlraoesnilRateingn 1€8don A sadheaslan Aﬂ@ 8P (Figure

2) Aie and geherdi nat Lon. codol, agdq cpu Bt

traﬁ%late e|P_lnto aﬁ 5?gpepgé)de ge%u ngg?u?g% £§%L¥1y from
the Mtoﬁ'eﬁérttﬁeh@ﬁdﬁ i shesdelvies aiay the deseridsd thelocalize

theorﬁgm-aéﬁ%" ob1twe pol yeHe!l eQltde 198QUENECS hEN device, and
relation to each other. Two pol ynucl eotides are

subssgueRshEd TPAVGS huaniall heal of i @it A6a6h Skken vPhems: as the
angﬁréd o diiencediidg Shr &nd:eﬁftr@lf@géob)ﬁﬁdgbgotl @@eif8rably the

t to the 5 e of th od| strand of the ..
deviitienr 1001 SR MEER: oBE vhor thbd na e o raE |08 1iguid
1m1cterrmeabr1ept Il’l(ail’$ o]foveaphop@irynm:h@mg dehpraceedsstawsy, and is

. t h
sug,f{%g:g]gglia gBQ%HEo t@t ?%&ia rb;‘%{iq: tq?)g,a} %o%ggg‘ (Gs)
aprdliegd b@urn@g Ca:te@d:rb)fughélgynbm §u(1<tab}eormater1als 1nclude
aCI(y%l% S' éYR@I@I%E [(‘%)611{1?@8 tleéﬂn t a'EISThﬁ t@ﬂ]éBl ' Sfelésl%d and

herein to describe the orientation of .
KRAFOMY nbgt ¥t Tt sefiiRndéssi nPdedt et i éﬁAto]éﬁbh(giﬂéFe 3) in
parbaeupaky negh e d dasdar eoﬂDOSI tépned iphagttal |matt§ért1581| which

i entation when end of the co%? strand of
e“ag‘ﬂr SpS‘F‘yﬁBSFéBPFdSru BS%HJ Heedte tthe §rofrt favVity of
thaxﬁhwupeﬁs&ﬂﬁbOfotbét@fhﬁmepﬂhqnﬂbhﬂmtldeelmhﬁfﬁby tbe and
d|r L f nscrl tlon of each pol ynucl eoti de
%éedg %9 £d TR ? et pol ynucl eoti de. The term
tﬁrbfegabéylthﬁaﬁebecab@ﬂedbaﬁedmes byt etg8chimpdtrayflat
she%lts%etﬂ%raﬂg's(:%%eglk@é tzog%e§.¥mi@hs ﬁ(jé) éFl Qte r%), ., which are
The term "head-t0-tai
th%ﬁ‘s@d’eﬁé‘Péfjﬁdt én‘él@sér%‘él?ﬁeh@ﬁm -at ivfeoPanRe 15A (Figure
4) palnsuekaot hde s88HeAEESH I Nsksdatd ond 0 8aGh @LBebrts the
Two pol ynucl eotides are positioned in a head-to-tai
orientation when the 5 end of the coding strand of
one polynucleotide is adjacent to the 3' end of the
codi ng strand of the other polynucl eotide, whereby the
direction of transcription of each pol ynucl eotide
proceeds in the sane direction as that of the other
pol ynucl eoti de. The term "head-to-tail" may be
abbreviated (5')-to-(3") and may al so be indicated by
t he synbols ((r) ->) or (5 ->q '5->3"). [0063] The
tern1 "downst r eant refers to a nucleotlde sequence that

T Y. Y ] a Y . o o



to any genetic elenment (e.g., plasmd, phage, cosmd,
chronbsone, virus) that functions as an aut ononous
W@ rio/0ef02PNA replication in vivo, i.e., capabllscnﬁszoos/moms
replication under its own control, The term "vector"
meWQﬁﬁpﬁdé§“BoPﬁ°VFP§F At ifbnGPFRYN igAi iQres tporthe  retentate
chdmierrodugi Ng tee ndghfpCe ACitthd Nu@dar8ehini nsu/p;tdxct ex can
Vivo or in.vivo._ A |large nunber of vectors knomg 1
inglydeart Stdy SSe UsetPas "p?dlté‘?é“ﬁ%cﬁéf’if"%ifdg anfels, or
surflacer posat ergLsponse etemoratadd guneaher shé Ntnembrane to
cartifiES e 1keacBOSS! Be URCLaY Sl AGLHORH. T RLBHAD S0d airect
s "6F “hodrt i'sd B ises " ReP Ldi I'ng Eor exa e
it baewerd@phageshsuch hslé¢anbdd deﬂxwaalveselderphasﬂudsslde
parRiiCh 25 ABRIAA 101 1PUC IS dadeEL YAt hfiSraf 10Cseatea to
Bl uescript vector exanpl e vectors that are
a peyitftive thidepresent LddentPBn sios thed Wnravetedd (Papsing
th AT QU CIHO MeMSELTB (L4W I €00 CREP draBhaGlicalur & r VA)e a8evice
descri bed in WD 2007/038276, incorporated hereinby
logategr dRcEPe FdtdexReRfi - the insertion of the DNA
fr agneries ta@hr eepBALAGNt S, I €6PONS EmShiSHEIY S aml 1213 is
onot.ers |qio a sui table vecto can . be accoqg §E q
GESF gl MY the® afpidFeitare FPAGHENt RIS and is
seaﬂadsemevemborThha@ehasttgnpﬁeﬂhetanyecdhevaeStennemded to
su;@otr%r tIV %ré{brar%\ §£‘<§15k8£ th% Q@Afﬂﬁ.%ltecag ﬁogg}/bpg while
nzyna ica i fied OF any site &y be produceéd by
alllqwgai nguﬁﬁm:eem dersaquepzes (Ulnldﬁlreesyhl ntht.)et W@wne to
enddleMM flu; SUGH YEG) 06RaITRY <0E (AROLBRCEAL (RLANAIES 18 of
sel ect abl e marker genes that provide for the selection
thepfdesgiqes t hht haverehesEper &bell tHeraatker filpid greistance

be(Mggtugarlgen@gePogggguénarkers allow identification
and/.or sele t|on o% host cells that incorporate _and .
exﬁ?8§§efhe proteins 8RBodéd by"PHe REPRBESS[0BE9] Suitable
teMdr@ld \sentface, @ttt epakt icfultald yurnddnrdnaiingal suett s, raised
ve .been used in.a mnd varlet of e deI|ve
cylln ﬁlgﬁilo S ?ﬁ“ééPPs meFﬁgés ll@?ﬂ &hi mAl i1ti-faceted
c0knmdse¢met'wrpakudecmprirbmatheahabe ased pAckhedepabel. The
topﬁr esﬂ%taclel edt Q. F‘EEEPMH&?S ?ﬁ%c%ssoa%'dat gggport the
virus, pox, bacul ovi vaccinia, herpes si
meﬂ%@ﬁieu RtBatrte BEfovi vhisch gehi A e usn-pkrhe stretchlng of

theC aRbhBBYAE USMEGHOT 8he NOAGH I Bt e YAOILY S chAg! Uadr.ee generated
pl asm ds, | iposones, electrically charged |ipids

duhegr GPOLERLYa L DRIAL IR bR PP IORees ThARE BILBBOFYREPEE the
men’(l:lra&h@dlatnldoraltl©wa MuGkel Gcad1dw anveehestRBYhal s§8mbrane and

nore requl at ory regions nd/.or .
outt BEER e ied o ouefoh ThesEreSrHRE: nlBedrrig, sanmetry
1nadaqubaenygsnppbets abedmembngher tEsubbSeétoansﬁermEmbrane
SS ] f re [
may RO e S M0 B UL CIREOL eRh b P EOS sizes
theg ewemroalﬁtsentbar rFetagtaveephatdrnfteristios pdr thef mehbrane.
Th&e&ﬁﬁﬁiln{@{ta@f' pyefethe gelly, and disuat! ¥ahge&h§rregular
formof circular double- stranded DNA nol ecul es. Suc
shafesnehts mayThe &MOOASREDS! Wi eplIwe i A §équen€é§53 cross

paig'.@ﬂn'efdrlﬂhe@f atd g B §SHIENCRS ogRRAYE 16T, nuﬂh@oéﬂng&ilment of
rcul ar, or_supercoil ed, of

uence near
FiATe. S5t 20BBBPEOREF RBELE N i NAC L8 iPRant6 that
mafwmlsounﬁe,usedmhnnhfarmunheruﬂdeﬂuaheotsdeueequenceSThose
have been joined or reconbined into a uni que
construction which is capable of introducing a
pronoter fragnent and DNA sequence for a sel ected gene
product along with appropriate 3' untransl ated
sequence into a cell. [0071] A "cloning vector"” refers
to a "replicon,”™ which is a unit length of a nucleic
acid, preferably DNA, that replicates sequentially and
whi ch conprises an origin of replication, such as a
pl asm d, phage or cosmid, to which another nucleic
aC|d segnent may be attached SO as. to brlng about the

- . T o, s



1 al pha (EFl) pronoter, a phosphogl ycerate kinase
(PGK) pronoter, a ubiquitin (Ubc) pronoter, an al bumn
w@e@ani®ey the regul atory sequences of the nmOUBET/US2008/010145
met al | ot hi onein-L pronoter and transcriptional contro
skiddgdon® the @itquftblisapPerbtere CRPRT thESferRitterns are
exaarpaetsl Rdnliubudi rhakd dtherl iskeravtBepptegpher srof wibRin the
i nt ernﬁglate filaments (desm n, neurofil aments,
SCopEr 8Ei AN RPN THR 1% %), the promoters of
t henapeblec ngeitesaneaf thelMR nGkctBpotrotiactaid Vullkraporous
and. .t he i tho enesi r di seas
me&ﬂ%gnged rénntéfé%kgnd Sﬁg tgfg%FEat exhlbﬁtrFFlltratlon
Reqepecatedltycahauhase beehtxafilitzedion t r aeshennes (e.g.,
"Ul%r}'agglls Aﬂ%.% a%Mt'hear% asb%%?aéege@%"cqﬁ%rﬁgéar{eesgl Q0ailable
is active In pancreatic acinar ce I nsulin
fro@er‘i’éllc,lérﬁ’ﬂfél Goapiosataeni ¢& Bedfandr eMape - beaeceklld ~suited

for' m%lsobsarlgeteenerocrorucrr@enﬁ;egrt%gaet_»l W shth¥gPrBQidemely
S, nouse nmanmary tunor virus control region active

I1s

dl]1‘J|’fet &st Pé’G‘FaPhOBr%a§?mp]r‘§/anWdesanghﬁaé‘lsecé? |  hydrophilic
merdrRn& N rgeneg Apd Al'tii@ﬁlt ADOmAEL“o§@fﬁd5t§1lrd egpﬁ&ﬁotes good

acti.ve in, I|v ha- f r ot ne co regi on
reGRTE | W HH vl APRRTIEARE] (4 poFHeGERe AMr ol Other
madr@guodracaa‘,tasve iBo lylee heirgel foet augkobfhl geaei eont membranes

(£ O”Aﬁg fée bl mygLQi dngell s, el | %dx%%s' G Rh 9%@9. from

é%ﬁe con regi on active in ol i godendrocyte Cell'S™in
Miltli@oleai APrpgoaton) ghtorrhaithe? gehke commipianeegihening an
"op%q'lt"' Vﬁ\ﬂc@ogﬁghgb@}e m"§191€ablaé1d &ﬁ”adr%tpﬁ‘ap' Cselbglrgﬁﬂjﬂg are

hor none gene contr ol regil on active In
betfihprosHatafus fopyr 9B 8o Ki n*a@@%%otf@rr \ﬁorrrc.eﬁtratlng and

de AN@ARLE Mo R OBheenekatBE oM eaci tylbidyli Nduch as serum,
i nt esti nal groteln pronoter of the snooth nuscle cel

plagmaet PRY SR dfﬁeon??etlﬁ?P%nﬁﬂlFPGﬁ t hese expression
se@uemeesbmgyebehnmdmbredebyzaddnnBomFoﬁue@hances @fiented
reg ry uences and t he 0073]_ . \ectors
S hgtduc | o T e S retd) hktoset coé]lqltur()jlnﬁet ﬁeg%grlme
ofI@hﬁMdewncehéoaerce ghatttamsﬁemtqﬁneaqﬁ aemtapoeausoapaced
}pé ”i@&éa%%l&af Qxﬁ&éﬂﬂ'}ae CaF'Jilétl:gﬂccgl ? than the
extran crunrp ate precipitation, Tipo ect i on _
bot(ﬂ%o@énethesrr@ﬁybrm o2 afyenelgsimaret L£INApEetapn is
forlne@NSPRLL €hok3€€oneng-  c¥¥h €tnéibrahe B't%'k'esCh%@vantage of
267: 963 (1992); Wi ef a J. Biol. Chem 263:
tangpggapl ahdO¥ar ¢ FiRCEl zﬂurl“@anﬁﬁpéﬁl?%ﬂ%ﬁﬂon An angle
gre%rtrelzr cakhoabbat 8703Rd31leds . th 0ok B0,y pielrRebbde about
glnﬂ %o the i ventlon an al so be introduced in
v © BFEQtF% > PO 10 Spast decade, there has
beemermapeasdngsmde bf- tupmaonESMﬁmnae@capsubatameoahds an
fect lei ceagl in Sy thetlc
lrlhéeat%%gnl C | pi g &g‘ls%l gnec?%t u‘%l%l mit* t uué;“g |nccuﬁ ti T8°4hd of
memparger $oehénander belg vee i 1ii fygediennedi at ed

transf eelhore£an NQUs9dst Qe Pr&RAE | LPOSOMEBSH1Us | Bipette
vivo transfection of a gene encodi'ng a marker (Feigner

tipsy &9 . capibe. L4t 1intRa es&ﬁmp{SAhoéqemfgomm ;top and
redﬂlﬁkﬂiﬁrﬁ&cﬁ'the Rs@€toNad f . teadeviSed . UBHp 883 BOL user of
(§ andlgﬁre et a| Sci ence, 259: 1745 élggs%%
l‘Fhe S oY T 17 hi BEPREYS prbnot® 8KELPSEI 5PPofesired
reteihtaegatvoleine chasgedthasucd ehwndeitds, andthts®ourtenDtef the
fusion with negatively charged cell nenbranes (Feigner
et al., Science 337:387 (1989)). Particularly useful
i pid compounds and conposigjons for transfer of
nucl ei ¢ acids are described i n WX5/18863, WD6/17823
and U. S. 5,459,127. The use oflipofection to introduce
exogenous genes into the specific organs in vivo has
certain practical advantages. Mol ecul ar targeting of
| i posonmes to specific cells represents one area of
benefit. It is clear that directing transfection to
particul ar ceII types mould be partlcularly preferred
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gent amyci n, kananycin, hygromycin, bial aphos
her bi ci de, sul fonam de, and the |ike; and genes that
W@ e@0ewes as phenotypic markers, i.e., anthocyReii/nS2008/010145
regulatory genes, isopentanyl transferase gene, and
devigE /| {Ye. {OGSY?r?ﬁe sPéPmthreep%er‘PeCre gthe® reffdr °F oSmilar

hollleel. eiMheaGighcencndi dige avotlantof ytg dacios whathi Sontains
e identifi.ed bas pon the reporter, gen
he e e BT e or FOH e LTS (Facks { HEG Gedd-stop

vohumberrtance of a nuclerc acid of interest, to identify
3, 58! sh QROFILRYLLIAL 85 of NBSER! 8 LNE BuGLebGadfl disa,
interes 1d t0 neasufe expr ess
15Bi nmrc]tudms oPNE r AFS NP i dnalrExanv@Iees 1@f tle@br taere dgenegluid
conh&%%a@@gnusﬁgthn the antebpehyde: cﬂué&%&ef agg (J;TH&)’enable
green fluorescent protein (G-P), chloranpheni col
fl%%eéﬁﬁlﬁPaﬁ@ﬁéré@éOPehTFhebﬂegaFacﬁeeﬁH%%el@Lé@Z)COlleCtlon

in Da@bticdi ORbA8SRg (Gdsh Andat heidii kes Jeligetabl® marker the
genes may al so %e consi dered reporter genes.

embogi BEHF e rS Batd: pf OYbt érucgeq%ﬂ’earfdb hates uged {lUStI]ated in
eadhntodr ¢hangeabbynans, reiewoﬁghthBwaneequeaaeleaaableooBe so

. troll he, t .of I
LirRRSHot er s HAG) BEUG VL | A0t R8I FIENErPRLY TRERtEY ot the
botrtaim vt gene;eayedneveormmmndicjn‘mtoel emenhsl and is
preqf% alé‘ig EEBE&QAH; Apte Lers, fc%%@ s@c@%Hre'TRé grain

nprise synt eliC segnents. I's under st ood
holb‘;s tHosd ke | édcahedhe a9r1{fftll¢alen§| fdflertemceprfmmt efe side

edg‘@y QH egle t lﬁ%n@ﬁgr e§§A°n 1%fB asgenﬁdétn ghgf e&NMs are not
tissues or cell types, or "at different stages of

congéFéCspRert, Frhq iy ises P a1 oSt e Brve TéRv i Foriment &) heat

seddl PPyBIOiHYi eBhtCUH t bensusr oa@fﬁrgs tAalifeau8eed of the
ene to b essed in nost ce types at nost tines

ex

device - coﬁﬁﬁ%F;’}aBiYeFP%ddfﬁl%sh‘“]cecﬁw#‘i Ut \‘F&uﬁrl&ﬁrotSEFged from

ondDe@mmhetSahhaareamﬁﬁﬂthymne to be expressed in a
f’p%ﬂefl § Cell t¥gel§ e f? yprreeg q:rarb%d t%,en%lcal and are

sp °e pr ondtéers i ' ssue-speci
Coqﬁmgmmeerstb Proapt efstt hat cemﬁﬁﬁzaﬁyﬂuaunxobeone another.
Pre%‘}r %§2eg_ @gbgr.rs.‘)qg}(f' fig) S£ e‘% t%e\é 'a‘ip'{%%t s%eCSEhels to
ntiation are connDn referre
Onecﬁﬂ@ﬂhﬂﬁWenTalW@a§pe§F%|ca®r6ﬁ©FE¥%rYoﬂab¥éFPth seal is a

riflishfgreptbattbarighest {bg, PHREPL B Seactr 98E epsnthatnciudes
are induced and cause a gene to be expressed foll ow ng

3 BYPEure TR HERS GFS HEREE| PAGRt hhgReafengnd a rib 20
foriedl o v BPE ectther chgrErcaddgd | gaditkot | ght guos t4he The

i ke .that ind ces, t he pro ter gre ¢ y eferr
9T Cag o |ﬁﬁhcr g pfﬁﬁ%t l%&Fe réﬁﬁﬁg¥g8L Wh&hCLESE pane
15anxnhnnughtIuntwsaﬂu@mmentraaognszed phatlsibBe the rib 19
t t..ho es oof, La
oc Tk 99385, 100 SALIOUMAKLE 00 SOERLEEG 150 enase,
as fcrcagtrmwtelkbfl%fpf ef tae peﬂg% h‘s51?m§/n¢ratvlee|@e<nwea20 of side

panQarlonﬁAer @ctiyit Ve hO0834e TBQnQI.@m@&&étﬁ@guen§ﬁlks labyrinth
|caIIy bounded at its term nus by the

COQ %§H§€FFBPlonh?h?§|aﬂ¥bn §Pﬁér8nd %&%%nd§jﬁbstP@§ﬁﬂ€5 are
syndrerteatemmgz tacnlgﬁehu@elbbetm RivEEHTL DHIRGT afll baeeﬁgﬁéut the

ggﬂts necessary % initiate transcrrgtron at ed
°"eo‘§'t° 88| E*86Gva’ bé k@FSr’hﬁ‘ds w't Afhethe ’br%%?e? moid core
ands afusnfaciilliktabesf gundmat ¢d aanscmiityl @nd matkieat itbr astembly
(conveniently defined for exanple, by mapping with
nucl ease Sl), as well as protein binding domains
(consensus sequences) responsible for the binding of
transcription factors that recruit RNA
pol ymer ase- nedi ated transcription. [0084] "D agnostic
switch pronoter” refers to a pronoter the activity of
which is nodul ated by a factor in a manner that can be
used as a diagnostic in the present invention. The
term enconpasses pronoters that increase or decrease
expressron of a codrng ‘sequence durrng a drsease or

T .



whi ch the response elenent will be incorporated. The
DNA bi ndi ng domai n of the transcription factor binds,

WO p0ovl&o0ps esence or absence of a ligand, to theCDi#008/010145
sequence of a response elenment to initiate or supgress.
PIOCcREAs RIS i 6ASOF Ledwndtr Rt dife( §Fulikler t hefhe labyrinth
allﬁga&@hat |aQ@00ffdert31dr%Sp@QS§ gienrAt. APt esp of pBdenting

guencei 8 response el enent,s of the natural 1
vEoRalfed eptar STt} ude: C"RRAGSFPEANTEACIREYY E%RQ FRPle
VolNﬁb 1) Theegrcbeebas etn ahclGeeesnd®evr ho#20pdAOLAng; with
2 AEETEAN L AGRICA ol 8. DN 8N PR ANE OF JTOL8: 3888 hain
AUCPE0t i des ?%EQ 2) (see O Avino et %al | TP d
por@ébh. oBndder igrolovel ¥3:th @1998her andt EESTIGAATGARITT L itate

( i i, et —al I
ehel 3okl Py Mobapled Bty L POB e Mhione. IRELAER, in the art
WllIll rﬂweorl@ft@r sthar tﬁ‘éh‘aésééisaw%n tef qrfdAts caaengp fit or

pre3@8UUBRCEH PNy AsshNgheenygh i apkd sfprléqrie@tndsoséclb?et of the
the function of one is affected by the other. Fo

invepidpPe, S4Pr éﬁotaersers%eép&faﬁll’?c?ﬁnRéatwlﬁho%s c’BﬂFh‘@g with
a seegdence ¥bheredtwdsicapabl e of affecting the

expressi on_of th that t

OB R EE R et S older Sefe AT aRSEPFBr i Bhal l6ontFoparally
mola@iedt hentos onabieer ¢xt Eodong ssedaencest caache popeshblty enable

ink n [ ense tisens

e PorE B or PR Er e roasy ctiell' b338%En ene
nesttefdkureferbat cardeuprdducticdd ¢heRNAvieegin péase during
menBNAneant 't%%@ﬁﬁew aWdCf%B%maE’EéseB%& BN&‘*— lacement An

het er ol ogous nucl ear RNA, ribosomal RNA, sna
auﬁ°ﬁ?é?ﬁer9¥@£ﬁﬂ@A CPPbo§9Tn¥?edetE°) WﬁYQ:réhgcrEiﬁQ%ﬁw épto a

mend rAHe! ei £ @dithedit POhYAULE SOt indaw rEXPr eSSl QfhnlE@t al 88dule,
|nclade translation of nRNA into a protein or

OVEEBPyY e titE-S [ 0891] THETLERE Oé’ééslétyt el SPGB sguLes -
OneC ass ethice 'doaied s" genelee)ighéSStﬁnfEﬁSSEétpanéE§ eintpléce in a
e nt of at_c be |nse e cI ei
nes%cgggo# 68Pynuc?got|dgﬂ3t spect |é$es r|ct|on°¥Ft egpanel
to lgyoworiml ogeudirecbibnndte oo Eﬁﬁznaégmwmﬁn@ﬁoaNAffects that
may‘:%@E{l'rsQﬁrﬁngobilg'yﬁl‘,g%%derﬁéj%o 160983 02 pRBYYREPL! E8nger-

I nt er est sette an restriction sit
grigr ef%Pésq@qe@hq@ enahtesi pperefons otot romdmydabily |hpld the

deviiR@ PRONQS (eading 1aBRohekiLr 3A8GekPIdt 8Rdy have been
translation. "Transforpmati on cassette" refers ?o

tre?ﬁ@élWFEhvgéF%F %Bn%rF%??EfQﬁ;ﬁﬂ%yﬁ@6he8PFd@théFlll be wet
dux&ﬁgod?sldamql Y [reyet Igﬂﬁjﬂfudl:ﬂlbercﬁﬁied 1an<$1fs?>vmff;1;ellef@s%rst the
ition pol ynucl.eoti that facilitate
devitentfuh 20t Ger 0 RO RS bRb ot ot 1 S S,
expigsseors caBthehatgawe esx@nrmmlsimg caseeésse31anmsed to
man'iff%@ﬁ[l%”%f;%o'?ie%%%etltoes 'I%f t %e 33%@ glﬁkay laéBsoma also
rise elenments that a||OMI thanced 6Xpressi or
mCdﬁlda poltynumpé@ﬂidél@mmdlhgarai pﬁmqepéétamesoﬂ1Dntéaeshelps

medh%n@cQQ§% %%Iaturzhe&?e eLeuBRS fudrY w;zéed%mgutt@er epanels
pr onot er, a mni mal pr onot er,

Theeﬁﬁéﬁ6§r17 aPQsﬁéﬁ§€eeﬂéﬁeﬁ9rmaaﬂePﬁFh%%%rt%%ﬁu%ﬁ%eus%d to

sec@Qby&Q@Yﬂ)ﬂém s60¢aBC & veand1tbe |p|lié%t1E:OQ:912ﬂs FPcSrmJ_ng an
?se éhls Lnvention, the term"gene switch
indRgr B o Shg FRRVED AT on B I STRSe FERARBATCE to hoop-
strassodkdtledeni bhda dprvapetbursangrassugend- depeselent the said
transcription factor-based systemwhich, in the
presence of one or nore |igands, nodul ates the
expression of a gene into which the response el enent
and pronoter are incorporated. [0093] The term
"ecdysone-based,” with respect to a gene swtch,
refers to a gene switch conprising at |east a
functional part of a naturally occurring or synthetic
ecdysone receptor |igand binding domai n and whi ch
regul ates gene expression in response to a ligand that
blnds to the ecdysone receptor Ilgand blndlng donaln

~NAs oA —r o, .



RNA splice sites, pronoters, enhancers,

transcriptional term nation sequences, and signal
wGaemaesoes which direct the pol ypeptide into tPEI/US2008/010145

secretory pathways of the target cell. [0100] A
deviiggul B dr yPeedgi BRCTR orha Wh'é?%‘f%‘?‘bg@tﬁs%ﬁ?%e IHESfELs than
abdu® a26egubst oroh@agéonmh,at wie3 1NOibdkad URdlel Y30 to 80 psi

associ ated w t he ex%r essed nucl ei ¢ aci d | ncI uded
NeCETSAg Yt ﬁé’rh&f&e&té@’8u§ Fé@ﬁl“%?orypfég?’éﬁ% Yyrghe panels are
madeegiﬂ at qrol yregi anatf Hem a mﬁgﬁlerremblspeémgérature than the
mel't® u'mate(ye ur g %n% froo@eam%llfclfe F&a eg h)f‘g m 1

regu tory sequences nd regtfaf'ory sequence§ \’?vh gherials
maydo notlodeur |molwﬁtwleznebut whirghias e desiygreed bybohediene

co Qgs(?r %lt Slé'crg/lo 1Ep§l@£t C{’IQ(J‘ iE n(% Hth?\IAre51n,

transcript” ers t e roduct resu
EST&& yﬂ@rﬁsé%&tnalapzﬂe&&wmsmlmegﬁ ofrhgsgmaggqy@h@eenable

W‘@J‘eﬂ heo RN, dPted spad ﬁ@fé ectpEOPEEEBNL ALY thermal
of the sequence, it is referred to as the

hea&r V?erranéEF‘PptthSr PEenpdfiase BR RN adeqieftengr iAeed to
thdrh@D passtbranser igF | enal Praeaseidngptt § heyqundiy which

transcrip% and is referred.to s thg maturcﬁar{QNA. .
COmRRIESfige M RNAC T HRNA) "O¥HrEs FP5™ het Rt hat i ton-

W tI'rrueuto'ir@Hrmﬂsieahdjhhaétcalnube (Fiquse at3ed m&ay 0 include an
._.prat fers to .
inaPel Widieaioe (RGP, oot By poggrection of
theder vgelbs f r orh nRNER Seﬁée iRNA aef e@rigcudaRNA shape  during
cerFtrra_L%%El'tEEnt h@ﬁe' 5‘9&#&9{?3%{{% }{'g%N%h%an%o p%ﬂ@lge Ng\ether by

translated into proteln e cel "Ant i sense
a q'@fbelﬁ’@ttlénaOFQNAh?FQﬁécfP‘F‘D%O‘F haf frfse domerdasaiy materials

ancﬁ'rﬁe&%nﬁ%éﬂ Qhtarisegesr pfﬂl@%&nélr’%nsfqra'n@ésorl7ngm 288nges
that bl ocks the expression of a tﬁwg gene.
nﬁk}e

N onprendAtErFt PEO-8n aint FEBNdOPR be%awptlﬁ digtder 89
(Fiparrte af thele&pe@lﬁmasgeraeet aaidsar |tpt the. aeylaé hhe Bbhere a

on-_codi n uenge » hon-co |
vidddity seg gé ‘?Fung {ibhat® éTo tglg 3 ﬁ§8n§}é¢h as
durFiN@ crelrtt(IZL)flmsaRl\lApmmogheﬂ‘hRNAnhhat digmaoé¢r t oAnshat gdcket
89 YEE‘} aﬂ)effecf %&ehhm arc;cﬂ'{tq%%%%%s lesQl]l%%] around one
0 eptlde pepti de and tern” are us
coxent é’rl@harl@éabl(flaﬁder ekét t‘@hhcfpolﬁﬂm C e@@m@unécceptable
dmceqmeha@d QntGmal 8f‘t |t)‘1e| | (epds @ ngjacy sqgrue.»%lsdwss& 8). A
[0103] An "isol ated %etlde |solated pepti de"
splgrt H%&l&%&lﬁfﬁoveﬁnuse fer e PYaY ptiege 8.1 (Figure 1)
alqitie ddatcd's sudsdadidiadlaly d4iee Pud hase m@gwsalong
ththat arenrmaIL% associ ated therewith in jts nat 13
Stat®'e. gooBEhet prdt ei HEHr pb? ypBpEVTRE, n@@FéﬁBg ine
mlﬁdu@slmeoalsbohy’ehreueg, llinpi dﬂ)salld;smérat:edusueﬂhpt oti@ant when
mold% eégujeu%%sq 'i'nlefl Céoal gr Synt he%c hml)grte%r eSEJ\.Mml aq:tJ.I']egr the
npounds, e presence o I mpur 1T 6 whi© ot
SPLW@lafrerlegw:lnhebbol bhe cahnectdidngte rarpd WIlmeclwveaylobe helps
enR RSt LAKSXRHPLE g4YE E&&J&P'Hﬁeetc%pp‘%hf ‘tﬁ@t b8¥ice do
addition of stabilizers, or conmpoundi n% into
notyhgFABE eutTheal PPSEBERPt 2D EhEFEpaFaRT o elporeq] eqsure the .

accepthsliet Utd:ad) nBf@ntnpolspeRtibde 'cfOrce " sUlsti tsehilOkt the
t" will e understood to mean a nut ant

tant'

Sa%eyglgﬁfiﬁaeaa npt35i TP a substitution of at |east one
wild-type or naturally occurring anmino acid with a
different amno acid relative to the wild-type or
natural ly occurring pol ypeptide. A substitution nutant
pol ypepti de nmay conprise only one wld-type or
naturally occurring ami no acid substitution and may be
referred to as a "point nutant” or a "single point
nmut ant" pol ypeptide. Alternatively, a substitution
mut ant pol ypepti de may conprise a substitution of two
or nore wild-type or naturally occurring am no acids
with two or nore amno acids relative to the wild-type
or natur aI I y occurr| ng poI ypept| de. Accor ding to the

e



PCR to Engi neer DNA", in PCR Technol ogy: Principles
and Applications for DNA Anplification, H Erlich,
wechog/ogexkt on Press, Chapter 6, pp. 61-70). [PAD8$200$€10145
term"fragnment,"”_ as applied to a pol ypeptide, refers _
toTeréP§g%btFaélﬂﬁ%%ea%n?Yﬁf%ﬂﬁqfd%é&&@ﬁééli§h§ﬁoWFéPtalns
thet haamé hati afe tiche ﬁeéﬁremae BEebY PERL | @Qhaﬂﬂev\m&ﬁ@le holder
conprises, over the entir ortion with these
(Flrgélggr ceBolATept? ded™ 8§g$déﬁr?i'cﬁean??ﬁbt%f&i gdge of the
jackequemedudBycla firagnetitedray dewfdagepprapr iBteurde3) that
Lncl. in.a,l e ol.ypepti.de of whigch_they are a .
me os A 85T SR a BEar b HREE) Uit ol e s e K BE o Phevial
85 | hidetiecon’ hmy ahdvéncd dsengt htiné atmbkastholdel, ify Hhe 6yial.
thi& fAbeukd Adhi1iFa el Hif 'sffihn 1orfed i
30,755 " 50, 45, 5(‘3:‘,’:36%00}1,]19502)5?9‘?263?3,5%18’“31% Fherdtrot® in
cergilfggacPds RergIPupingathantvads arpskypepes dgeperated by

thdPdRLeLR [8ESIend Osily1 ANAlBoUe rebE BQEEN o feri vati ve,
or nutant which is_derived froma pol ypeptide or

pr 6EEPRSANE Wh fot &PRY dthe Rl dE FIRRyitdgns of the
integepeety widd heilpabygpepddtda-or spr adcigareld f £68r ede overall

ariants of the po iide o rotein may exist i
ge iRt ivo St b SARP b EOMS T be TAF] SiAE VARVar e | that the
widtharefcttgre zeHdyf taffer facoscd n8 g heFJ::mn:xteao?.iADIe (e.g., 0.250
incH§IAYENCRTHT G Shuckuial jgeng cading for Lhe 115 (o g,
protein, of may involve 5|fPerent|aI spP|C|ng or
0.lddstinghans| atvihdghl fusdisf i tle i one Taeedki |Hauptaetd sarto one

deadR PHRAUGE Ma it dayidg Sidye f U Ple B 8P 1east
aci d substitutions, deletions, additions, o

’
65% &l dbenentsr thesetehrPhnthe maraliscihadeer Adér (Fipare 24)
to (@naMAld afdhstl N MY e@Ne B MR GAREBOyaCHdskeshdUes and
are substituted with conservative or . nonconservative
tranntRgrsei 48, t06) SYRPPARt S1PnOnhiBR Bhalof PndFéIuRfnd! - The
widati df€ athe added flianglke gBolsypapti detobepmotei BhafiCleast 80%
variants in,.whi ch _on r. more of the am no acids
of itﬁjc (esta Clslu hSt |etrue°%t Qcélreoﬁﬁf“paﬁdkfgﬁje\]?ar FSAPES| fhere must
be witiaight hepqua yiplept [ Heywre prot efor | £ fuserk wid hdaabt hent of
thP U ¥REPHLYESYgh as serum al bumi n. The techni ques for
obt ai ni ng these vari ants, including genetic
(sdpgr ésgneasiodelléBi ofs theuvadepodsangec fpatehenB8all(Figure
25)aNsk SNZYMRE | 6 1R @HeSon AF e KBOWRME 04 PEESANS IRAVHMLL i
ordinary_skill in the art, hi one enbodi nent, a _
APRFEXIBATCPYI FOEFL de cOmpr Pads &be digmedsgutofi4the Agvice.
TheaGirdss i[t@?:ﬂxp}éufbést egam"hmxa@m"ol{oefs%raﬁ ta&_eg Retentionally
ercent of identity.between two polynucl eqtide or_two
Ir A et 88 o elTBAT 4he SEGEPEs OTHENGE “Betheen THe outer
diagrequeencet f tben onelenof Hngd ofeatttwer 88an hetet eamenets the
ouLIéXC tgfggé Salﬁnomet %o&her t'ofFo{heeX%gﬁ%ie hr%TPAeorgy This
can be determned by a direct conparison t he
feadagge m@biletorthgt i mddet wedidetrwd pdiey pepte ke choded ubegn  in
theb¥afkl §8EBYvEhey seauancs Juaf Qe jap.agd using readily
avai | abl e conputer prograns. Alternatively, honol ogy
cadBe "Heter At %R b Shysiovdrigat iseRueh P ST leot iRRAIE to
keéﬁﬁdﬂfe caadité ons tﬂla';]tccef F&m%{%bkﬁnﬁﬂﬁ@@ _Bﬁihﬂ\/e%@erations
onmol ogous regions, followe estion Wt ,
thall TR RF r SHUBS. S5bcTT cORPRTERsEle) Ad0QPGs. Experiments
hawdetstrowinnathiaan tofe tfierdidgegebedrér agaphés. d¢0iddd As be spun
used herein, the term "honologous” in all its
grammatical fornms and spelling variations refers to
the rel ationshi p between p{gﬁeins t hat possess a
"conmon evol utionary origin,” including proteins from
superfamlies (e.g., the i munoglobulin superfamly)
and honol ogous proteins fromdifferent species (e.qg.,
myosin |light chain, etc.) (Reeck et ah, Cell 50:667
(1987)). Such proteins (and their encodi ng genes) have
sequence honol ogy, as reflected by their high degree
of sequence simlarity. However, in conmon usage and

oy - . . o o S



simlar nucleic acid fragnents of the present

invention are those nucleic acid fragnents whose DNA
waeegaemoes are at | east about 70% 80% 90% or POBYS2008/010145

identical to the DNA sequence of the nucleic acid
at et alepthted I RBFET A5 JH] A% 14nPRBGRCit@r one hour
w1t$1®61lﬂel’tLE&tSag&fe Wtseubstaatlﬂlar)édmfaﬁm@ma@r not used, some

subst ntla eater than abo t 40% o
Ao S P EAEPHLY aPB P HBRY | COF CCOr LG or E Al B OoBrEn of
theynmcbawe¢fumalLomailyred&malysm$ oﬂDmehetablyhowhe that the
0 0 guen a id fi

flasrle'a.I rﬁent rS/ %s %gérjésdee)s(ag yfe&g%% E%—%G %%erg]etol%gstgye vial as
Clr@@ﬁrp@t @&rs @Qﬁﬂ@bl@nogam Maﬁwmlhtdt@ A&® Packbge; stress
bet\(z%%%' e’ ’del%%'es%d Wl'%:o%ﬂyrtp'rlﬁp%ipr@@r@i% ['9;3]:@] below

he term' correspondlng to" is used herein to refer

theslpﬁ‘ﬁlsﬁllcoylﬁb‘ﬁrﬁ@@%‘{ﬁ Sedden®dsl - whet her the exact

poghti @B1LS itdgRkheak @i @lhtef ebe%oia&m HAEL "Bt eEkd €rop of
to, which the S|n1lar|ty or I S_measur ed.

A
Ehen BT dtt d (B9 nd’ a@readée&eer?@e HGGTHERt gy thick in
ordeﬁC|tldﬂQ>r$ﬁ@€1&:S sp-lihlti,lnt;hErbetmfe§Odlﬁ@SﬁﬁndtB@s&@s that are

tq the_sequence simlarj and_not t . .
generﬁggalng’of Fﬁ% an1ﬁg aéFH’reéé ggrb?gnu&egg gy9al-spin
prdgasess.[ BlkalitAblsultbtiakheas poroi 0¥ oficles am Moemcadvial

Or; ANYGI [ S n cQ u f 0
cor 15, R S5 FALE ER CORELE S e, Ol ebBE g 001
Seaéeq@@nﬁ?@e SGfreasgenerteogemeaemelleilelren@WycetmaQre spun in a

cerRQ ¥RER! b¥e sPkel8N@natl YREE rA¥e MRBUSH0GY AL HELL LS, Ofne mass
t he séquence by one skillled in the art, or b

y
of iR -RRGIECe ' Sy e STeBITSati $6ATHER Create tensile-
hodpderttriefs'tseet EantHsei sgmlai@omid&ms SUCh ha$ eBlsAPEs6BaShée high

enoglg |, gl?sg&gen ?ng (f‘htg%g%?lg‘ﬁeeshé{ygeretfrglctures a&ong the

lqnnchun@hnTMEhk@dm/BhASTkkfeke genehalgoansequeﬁeetnétemO or
QL u no_acids ar thlrt
more Hleotﬁges |g&ﬁ ce§ggfyqeﬁtor8er %S 5 pu |ve %her during
tha @@ﬁtmbydappgtyp@ptlde or nucleic acid sequence as
ho‘fﬂleogﬂ}é%:ﬁoq_d@dk%ely OIPJI_ n }.9{ G&€s) Mer 90\6‘36" ’méMlé hu51ng

respect to nucl eotlde sequences gene specif

difdleir§dfuct @b fant p@§§é§lﬁéﬁerQﬂth zoaebecommﬁ%ﬁnﬁm§ device

cormi@heetheﬁg H@yb@edyﬁféirér&l%e%eeg;emgeﬂ@en%ruol@rt hods
ene identification g%v Sout hern hybri di zati on)

an&%|§698F|6ﬁ gasgre Fﬁagl HAS 199 PR Sagfure, the wall
of bant eianqjlecaicmruas misthaed ethDphageoaqteSprévent the: a)

dit rt ol nucl eqti des, of 12-15 bases ma
“1iids SBTarRrEbaathdh BPPha EoTR BRI oF daveh ol dnih is

und@bnaahla,pandlleaiaaUEtedef@mmatﬁhmagmentuemupel$hag would
211 18k EsofA‘ﬁﬁQrQEHgiéf ffuld”bsd%h | als BALY @Rdelt r2o1e.
nucl eot| de sequence C rises enou t hé sequenc
Fon ot§9ecﬂ-PWCIa¥4>§/eJrreletWtrinJWGanﬂlﬁéﬁriL@bl R all'm}cgeel C aétlzlrene
butlalid@RBNtop8APhES! DY 4l lael-ie%eeﬁeesé OééSLt Theaker M 035 inch
percent identit as known in the art, is a
WaﬁwQOHPPoﬁghP% %%%aﬁ%Hetmo or nore polypept|de sequences

or whea @heNaA 1poiyidkHeast igte cequances, a5 detessmiaed the

._by ¢ arin e sequ hi the art, "identity
lnﬁﬁéﬁﬁgng'euﬁggﬁgég d 38 %cehFeﬁg?ggﬁeggig%fmé%nreguced to
undesliypepéi develd spolSampdlecoto deneSequiencaessastHdre Cas®ul are
may be, as determ ned by the nmatch between strings of
such sequences. "ldentity" and "simlarity"can be
readily cal cul ated by known methods, including but not
limted to those described in: Conputational Molecular
Bi ol ogy (Lesk, A. M, ed.) Oxford University Press,
New York (1988); Bioconputing: Informatics and Genone
Projects (Smth, D. W, ed.) Academ c Press, New York
(1993); Computer Analysis of Sequence Data, Part |
(Giffin, A M, and Giffin, H G, eds.) Humana
Press NEMIJersey (1994) Sequence AnaIyS|s in
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favored by the host. Determ nation of preferred codons
can be based on a survey of genes derived fromthe
W(hmmv/omlm where sequence information is avai Imbtlﬁszoos/omms
[0121] _As used herein, two or nore individual
comﬁﬁéFéBPéYg@ﬁgeFégapéF|o#a§9§9eﬁt delexi Aheb &és a sample
voluget hggonad " owben, B9 mdAdliatirea afo eaeh @sitepigi vaAd of
stems by its respective ligand, at a chosen
StﬁééﬁgéﬁtF %?%ﬁC1?%§ﬁ$T§’|n a measurabl e change in the
magm t arshee of;eexprcesmIson Dictdes igenetiod thapesystes) of the
b) the chang ti_st i cal | ignificantl .
o et SThand Che "ehafde T 1B piaossi it BIS aPT Hising o
morsy s¢ efscisi vril it arﬁe@asl Yhopénabl elinest heogethert isggueachieve
gre%rteqr gg@]: ﬁl?%/tk{ eg"gaqleesﬁﬁugif: tkﬂee %'a'}‘géht g %eraﬁ that any

sequentl a he actual npdul ati on.
addgysderati bgast usgeh dasdi Vidduatdupseoperadt et eheo f the panels

to kA4l ahhOoBo, $Ysh &N e fichs i@ ghaBgerap gene expression
at |least 2-fold greater than all other operable

sydtentPnPeRELEePE, thrsda¥icer nergahPshe Ehgck gpough and
stﬂf&asdno'irgfhmtg) l%ﬁdﬂtdftkﬂé)%\fé%nd)lﬁprp%ﬁ@ datgrtﬁaet efiose of
, modul ation of each of the en st ens
che) (RS A0 5 |G e L OG8N EORLEnt EXPFORTenYs using
cunnanml@&omntaynemmuwsﬂyn@n@hangedmﬂnéhmaneghaludev@éled that
a waifd! %%%.I Heg% EPeageTgagé 6%8533/ t%lmw%gd WQyed tongrevent
neasurab ange I'n expression o er syste
unasgerabbéei nietﬂwn@élllon tarssueel bapor gafih s Khdgkhegasemnd a
sl Bubaip! & d-Rdyehble 0pagabaoulbah| PosyRt e 5a881Y were
to be "fully orthogonal resent I nvention Is
SURPSETER Y s@ar RSP dT CoFE hc?g‘@na 0% i odri@sirand? &t t Kbgémal the
prd RGP - based 1G8Ry e@%ﬂf&%snmosy@t@n@oﬁym@@ 4b95€ . The
described in US 2002/ 01 10861 Al, which
SUntachr Pr &P&dPRBY EPﬁtbﬂzsr%}%?eeercetq - hi é"e&\l?trﬁf‘@t ?urface 103
wad Ot@Pleddre ter mriaxogennds gere'mémansna gekerf Ctl’cﬁrlegsl’l into
he .subj t hat ne mh [ |ntr du
Contﬁgi ¥ EHSEEJGC?r?hPOUQ%O? ?P tlghepr gSSglVS layer
oftﬂhﬂﬂmﬂmhkamm$l@mlobea@aﬂmﬂaQGWmus the aredbgeme oemas into
t er n of S d, ge
o o o1 hnerariat o o et s ARy IFes axe
eJﬁQﬁ@QnﬁF@ﬁ thel Pesrelany met hod suitable for the

SURIGEGIr KROMWN IR |t dD By FXOGRN0MG PEPESH CBAne s
be either natural or synthetic genes and therapeutic.

andy iiES Stieeh Par éhientsr‘%éééédoifnltaet RereuBjRct0fn the pin was
fadrarcacelt BNAhor «RNA hMdliegh 1Ry ﬁnutctérmbltehr&whf@o@l\%e mold

|nterned ate such.a revers transcrlpt
e e e b e R A TRl (et ] Do B thectqgre pin.
Thiisntunddueedoirat pihhdesubp eetgblors itidi reeetdmp lidihgodticadvices
. by t n of; Lran r e n t hesupj
JIIT% ?g?ﬁéetﬁgghpegfgc i%g qﬁ%ﬁnsbkgsénégﬁ% SHKP %ﬁow the
atQ§q@§ﬁemﬁ@baﬁn¢uﬂﬁf|Qﬁ1Qhﬁiﬁ@@eﬂgst ceII i n which such

ge@%eb§aQXQE€§§€gon[ Q&g@] bdNgibER Mo eed¥sane; ERCERL Bboling
generally refers to a heterodi neric protein

porc,térrﬁne%hﬁa\?rfﬁgma%dﬁéag%%% MHEYSs Somet [fEPREdMeREs it was
obgeatept CtlhaftamHe&h €6ély semge F L08R 05 £ (e Royeandid materlal

ultras i " USP rot eins ( ee Yao et a
S JKEs, ‘ﬁ{&g%’{)%ﬂ Cel't e77b86%9 (D)3t grﬁ F, was
jmmﬁ@msbbomalcﬁd& dﬁhpaegrmmy Bl 50 ingfbdethddatidonabnal heat
protein(s) such as imunophilins. Additional nmenbers
of the nuclear receptor famly of proteins, known as
transcriptional factors (sugh as DHR38, betaFTZ-1 or
ot her insect honol ogs), may al so be |igand dependent
or independent partners for ECR and/or USP. The ECR
conpl ex can al so be a heterodi ner of EcR protein and
the vertebrate honol og of ultraspiracle protein,
retinoic acid-X-receptor ("RXR') protein. The term EcR
conpl ex al so enconpasses honodi mer conpl exes of the
EcR proteln or USP [0124] An EcR conplex can be
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have anot her transactivation donain on the
carboxy-term nal side of the LBD. The DBD is
w@hb@paetes i zed by the presence of two cystei nePI/n82008/010145
fingers between which are two amno acid notifs, the
thag, welld e E?rk?oxpawschc%‘b?ﬁdert*?ﬂéc‘}‘? [ %??%/“f’ﬁ?ltlng and
col&&@ﬁsa@e ornQS)pQﬂ'&Bd@iFﬁéTEﬁlﬁ The&aede{nﬁfmsam/eff e cases the
ei ther nativ ifie or ¢ ras o i fferent
oreiing"BrhRE or OF BoBtse et o et e Lo E S BpeTREE the
drdﬂNAhséqsenGHSSnmkingsep th@1&%ﬁg&ﬁﬁﬁ&t@em&r6tthflClent to
allro%sg)%%%ﬁsel h%rig/ En%%eE%Raslo@ ofi X £ HBY op/grmolii d cavity
in or at haebacter procaryotic ce e
andsmﬁdlioars FES?(?H—@ICI dhaaek culd ,tBatl v u@ve:,mbthlehl sxteriof heall of
neRgeobaThetbe ess@y%ﬁy%&kacg% 15554613 chlBh hat the
anlna However, because Tany of the protéins
deVé)@ﬁlseéfs%r(f b?t%h]e @énéJ%ﬂde Praokidssedl néb?r ésyE jgpses the

pléyﬁyhe@uaweaugaiyeﬁécwgﬁl&ﬁ ﬁwf%HEWﬁﬁﬁﬂwe®01£Eea%%|bértlally
in the formof single cells or nulticellula

fllc}re&aﬁlh%‘s Tl‘Fhé Hael 88??6%%%&&1&?3 Wsﬁﬁébéﬁoaéﬁéﬂée the
flggerarotr tRSpONSEn elENtwasandstbectegept or conpl ex

can, al so, be i ncar or ate RNA noj ecul es, f er abl

R SRSBRSr SRa o Tl RS sner 8l febagtat! can
be nsaiaomd riog. iffbrohéngucheryndilc coelllisg wér tele aheld cavity
and:e lﬁ‘earé%rpr ef G eg bq?sa& ghe\yaﬂ/aet %ltley é@th}*}eheplastic
o Fecul vihi h confer” responses to the Iigands o
lnjtemtgonn\pemn ot f OFigheeEcR ¢ASL A rﬂemetad tchéyuar@g narrow-

edges%st'é%m NQ[\C[\?MW' Q§§83P5£¥§ cfé)agé"%llglhg@@%l%f tfl'”sﬁear flow
I nvention. Thus i gands useful “in this invention

in wihe¢ RAFetHeqgl i”bilﬁhe ISRFSREPOFIOEEl NAatot hEre T f 8leedr ofilovws
car r Basfraeddceby Sus@hgt he whole @agani swhidhehgbore, larger

cells can gﬁow and express the, desired product,
CrosFhSEENLPAFLy TdRYf fdtPed DY T hPpredssitte® B2 t RedrFganghear
healttlslel faffle@t27]antheedaylnas’ sty ectermarsl atavittyacto be more
cadi1SeGL 11QI ant or animal. It is also anticipated that

tne Ilgangs will work equally well when the subject is

a Vedges gortepeaste Waengt hesulnjjectips awlidst dot direct the

i bal e h I a rt S

flcﬁ{'e&gra £ E@Q_L.&’]w_& E %?gag Bma t gn hﬁoggg@ i@ %nto the
molEchac,veﬁpn e%ompéhem thenbest U’éﬁﬂrﬁjlftgo nefper litegpésnge flow of

pol&hRFERhoLiAKEd L9rapft8XOgENOHSs GENR 1R gsu,rf@c@eaar t8E mold
gene), provide the neans for external tenp

C"""’rlé:@uls‘ o S0t &HPFedHiTor 2of Fﬂﬁé’%x&&éné% d@ﬁe (Fygure 26)
Thigr delow N nakiash tche BEAr b ot Ee € OMPONEMt & hmmduueneaccmlrls to

r, that. , and to receptor. conpl e
TS R S £ 1 DRSS cPEhEHIS: ¥R heR EppLf o gpughen
theTysmrcfak:bypfrrﬁduiame@rpem‘tsexpr ession of the exogenous

ge IS pPaNse t b
qgles %J(j:{l; %%gcont ro ﬁtt% op%r e%‘;%jtlr{bqr y,nng\ﬁ\ §]9 éo be
OVGE@RmEr @wepﬁacnnﬁecepﬁeng nehRs sclcsffsetmetqwaélleeawart’ s surface

and @5ePi Q¢ 1 fBHJ ythé)ﬁ%slesé&?l Iﬁ%ts tiy e&éioeafgsplﬁ This
transacti vation donmin bi ndi ng domai n, and

can j ysrt i nBf n§C&8Wﬁ|lﬁsh?ﬂ| Ovr stEior typigat ac%b‘s’é‘i gtuids
sud}hasnwetcearofepﬁ@;bpxerﬁear@mcolalswup@&sgsses | ess
deflned regi.ons responsi
hoTRPodPHBEF3art GREEF ORby LTS, S8 oty 61 VREPPgaRd using
moltdd tiresdrtgandtHatndi tigatdondave of hEgikpr otelwes af b€r thermal
het er odi meri zati on with USP or RXR protein, enables
t he DNA bi ndi ng domai ns of the heterodineric proteins
to bind to the response elepent in an activated form
thus resulting in expression or suppression of the
exogenous gene. This nmechani sm does not exclude the
potential for ligand binding to either EcCR or USP, and
the resulting formati on of active honodi mer conpl exes
(e.g. ECR+ECR or USP+USP). In one enbodi nent, one or
nore of the receptor domains can be varied producing a
chlnerlc ‘gene smntch Typlcally, one or nore of the

o o o e ___a



[0131] Suitable routes of adm nistering the
phar maceuti cal preparations include oral, rectal,
wo epo#o23 i ncl udi ng dermal, buccal and subl i ngRel/P$2008/010145
vagi nal , parenteral (|nclud|ng subcut aneous,
coW@HFFéHﬁ%XuIarMaF%¥¥%k%noJ§mq nt M2Y&r e, | REPREKecafhermal

conditd tepi dyr ak ) 1 asdabye Neso: gastyd @rfakblﬂeawlaty Wirblh P8rts more

nder st ood those skilled.in the ar
18R 80 £B¥Pe GPeRanTH-ECHALT onfaF 119 dependStpn ERezTal
conclordivion kedengusédgnostidesndimayrvar yare tiisdalClor $astened
. .Su a e |t|o the,.recipien 0132 e _
lnto %Eﬁ %5%? 5% invenglé 55ﬁﬁ?|sesﬁﬁ% h%ﬁa; f?om a pre
moldil TYIIOB | ﬂ@fecm\s@asetbatdiw@endema ntxwesubjfe@tteel is used.
Typqggﬁrlbs ngr(:?) cégtﬁg%gé@%él%go nfeet:l 13, Of u%ﬂ' gssggjrgﬁ.ium,

(1) a pol eot 1 de encodi ng a gene SW tch, sai gene
coppfirt eRdcBAPRIBYRg at | east one transcrlptlon factor

segygnee, 19hshehd B& di&dxd RASIh NGl dRSeK Bhi @Re nose of
factor sequence encodes a |1 gand-dependent

i PR oRef é’é’te&rcomﬁpé‘ryab??d’rri%ked PERtEugiggndst i the
outewi talr farcenuier chavhpagen, thelelet b¥tbyaef d heeqr O £d seal

s _nodul ated duri.n i.d segse or_di saorder )
redytird | o5t | ot e o BOTaRG LS end'S | eda i pouter
surfirerohed whhchioss att ke ad etedharsiaiad 10 gm@gdepamdewtlen the

[ 0 c no C
overBIREE, Babdly) 36l Mirodst A SR B et lsy wand
mah@etec%mﬁgmﬂeporpeptgehe exigrressiba; vﬂnﬁﬁ§n$hiwpmeé§ednseal
feaQ,furEhe rT%H%”s@aﬂ%@p‘s”%r‘é@‘eﬁ% tlgékaéé“ gfsg@aggich?ﬁto the
sai d di sease, disorder, or condition. In one
dragihbalREnid hethl ayHusks doteeReds are carrled out ex

Vi \PQelfBrQBH/S ttl-Jéat chpyvephgen gsolpi@drd romysaigl made of a
subj ect i g one enbodi nent, the diagnostic
i“ed

haﬁﬂ@?h6&§e&r€1 @GﬁhﬁngnPP68@C|né“¥ﬁ% in made of P20
stecmnpasaztdm of ot Be Ravkenrtlilormdrineseeld B BIaaB4haz\¢e may be
een i sol ated fr aid ubJect t.0 produce d|f|
adeqélla and” the 7o q‘:mlfil eénag(el 1% Sanl%aelclre i erod?J edsy h?%s’ the
conﬁnninswbwe@ﬂt1@6l65y tiaforre, esbioth mempramieedi agrobbueing-
bur'g‘%t h %B(Ehcar rfI eQieQzl‘ltcelsn \él VO Eggﬁgh I a %.ofu %‘ngngurst
I ment’, the di agnostic nethoé% may be garrle
pre@emg noﬁ&&pérﬂegebs, cer¢berably theeldogeripan ampgerial is an

H1 2 4 QQAN eI &r i tenegenekckie 1 hen Sibiasd o Nstead RE, which
autolggous cells fromthe subject. The pol ynucl eoti des

lsrﬁﬁf%) Wﬁﬁﬂ%ﬁducéa“thdehewﬁGﬁé690P8§SD§sEePP§ gropelpy of
thet o dﬂﬁ@dp@ﬁ nreetsfu;ed gedds and vdhe dndifiiied celhsrBBYed to
be |ntrg ed. into the S%PheCt The gon aut o
Suﬁcejé S TE8 PR eSS Bt Shy b & ISSFRAE 14T e F7hbl e aft er
transphiantatson verty amgubjteot, toclawshtugl withkouttollowing
im.tatli m I ryon e I]ls
R I Al S R e L ER A T A S
@M@heeenﬁedinem@def t he i nvention relates to nmet hods of

di agnOﬁ{@%@SQ%&eaﬁe Uha@bSYdefnd Nc8rs URi ACmyst hald the
risin i ntroduci ng i nto non-aut ol ogous cel

(1)Pa§e|66| ;?ﬁﬁerebt/. 4B EHEBAPNY2¥ §BAE &hFt earesaFHSgéHéface

swilogh ¢PiQitsi 2G)at dbeaSthd@Necbh@nSGiticPt EOAtASEt With and
segﬁence wherein said at | east one %ranscrlptlon

a S‘ngeﬁﬁ%n%%’“‘%ﬁac’bede% £ Y5N§aNE- dBpeRTent
transcription factor, operably linked to a diagnostic
switch pronoter, mherein the activity of the pronoter
I's nodul ated during said disease or disorder, and (2)
a pol ynucl eoti de encodi ng a.reporter gene linked to a
pronoter which is activated by said |igand-dependent
transcription factor, to produce nodified cells; (b)
introducing said nodified cells into said subject; (c)
admnistering ligand to said nodified cells; and (d)
detecting reporter gene expression; wherein expression
of said reporter gene indicates that said subject has
sald dlsease or dlsorder [0138] In one enbodlnent t he

. o o o o o -



di sorder, and (2) a polynucl eoti de encoding a reporter
gene linked to a pronoter which is activated by said

wo p@aneodependent transcription factor, to proPCIES2008/010145

nodi fied cells. [0142] Another enbodi ment of the
|n@enﬁmﬁndﬁéPﬁpesspépﬁetﬁBHsSS#eSFh%%o%Fn@aéeﬁ%%%%séor the
or céirsorgier fmms@ ét:lbh@ét th@@rTIHdeSqluﬁge (c&)olmg is achieved
nlnlsterln% i g ied cells o % 4 .
suﬁﬁ“é&flg afd o} 88Fecﬂ°g§lP%poPP8Fa‘g’eﬂ%s expfBssitgAdequate
mhebeumngxptESSrmbtf :sraltduerrempmr tefogeneiomb Caiaels.
|d bject S _sa dIS S8 di sor der.
gﬁhere|ﬁ§§5| 3%¥) ceI %ﬁ% é ateflals for the
cowpmeselélyuatp@ﬂynuehe@¢¢d@h&ﬂuunﬂaﬂ}nabgeneegwﬁtChpns do
S OGRS LI C U8R 3o 837k B8 -LE2BACTT BLLLPness
factor sequence, wherein sa
trafﬁ§cr$w¢%?ﬁﬁldcltybr ashagEnRde kéhceaééuamg into the core
| i ganddepgadest tdanssdd Pyrepsf act@r , pReiably ildraked the
to a dla?nostlc switch pronoter wher ei n_ t he activity
of %VR&2p oﬁﬁ?éﬁnlénﬁo6ﬁﬁﬁF§6 aEF?ﬁﬁlsﬁ?El%?%EQE% orThe end
di sosdert, ted dod)e G0l ywmcﬂl@@tt e eveeEly NgnaudglepPerd estiff

gene lipked to onpt e is a tlvated sai d

7 6RaboBeEanbERE PPENBEFT oFT iR APBLe (19 A3 png e molded
di agrogtriopesWyt cleajsr et grasiedfs tilmed mrentmald neyviey 96 so
any, ,pr.q at .S 0 [

i Sene Byt obe” AR £l BREARDRLOALE, SRET, L che
di Sedsetion-vidhve oqat'n:g Yhelvefihgcpvornebding . toxicity

of ;A thRat Meflar XATPbLES | R M{Qae 1‘(3")t hout,dd m tafd OQupport
pronoters of genes that exh i ncreased or decreased
exprlég8Ment odryedar iimg @%ﬂé’?ﬁf?ql@e& FEsd Soranf sbheleFecess

andopr oERES dfe r@RNGSdt RineAXhhbid bBCHARSEH 2@H. This is
decregs d expressi on under s§e0|f|c cell conditions
(elgele Era'ﬁ RS Un, *3popebsts, fEARNGEVitRIpgway from the
oxudabbcmostaﬁeveoxygennhﬁmglbvbm sole epdogt v .S

mh%{e H@p gene._s smntch COHDYI%%S reuEQan 8? ween the
transcrlptlon act'or sgq ence, peC|f|c ty o SFYERR

di @geostdednmpeneds caud bsfemoucel@se@\tﬂytxcormtm hg garefully
di %%‘E%Fol?édc% t#(QBtSFE%Clg Grild let efn o'irHe? tﬂoSSBEevent
or cell type-specific pronoter to lImt the tissues
whivgReaigrhgnoserkaaeastr éhﬁntoveé@(ai@edmegertaésabong the
oregggglgypﬁa§pegfzFéhémganDters are enconpassed within
the definition of diagngostic switch pronoter. [0144]

As Fan &k %nrﬂ“é“ed”f“dﬁnsseagé iR 519 Lpr bRbEEFRCE uEtyieen  the
pr gamkess dd dhagnosirm@leanesridynchusle the pepypotarsrully

of onco e Exanpl es of classes oncogenes
nRUBEOTBER APo SHEFI AOPR 0L G GuBRPAL Gps, Which will
or owelrehactpdrstece pleaksgepriottel rthd niseis @wb@San&EdFlgure
celd, gﬁét Dn{‘;ngﬁé‘t&%ﬁb%det r%'asmpsg&%% P{gg]re 1)

Sp eC| I ¢ exanples of oncogenes inclu

li M-t é*dijtucstl@gs ther prRcessh PBrametgss abkd Wpes aNgrmolding
bchad apeoJHR. iEX3BREASaPT QiIRNemRAES! - SlAlLd 9EDERt ing

i ncl ude . tunor associ ated anti gen genes and ot her genes

t h&NdgPaTBYLE eXFPES9Ed Iin RRJOPICAS IR SCefils FFE Qs the seal
I\/A@Etb,rfsaémb@@elarehywn@ 18ntdr@enchd Y6 SHMGE®, cBY 06§ At hese
speC|f|c ant| prostate speglfi menbr ane antl%

D5 BIOREES | PREES e ERUESRS PERCS/ nal, P3PTR, SRRRTPIberature
gpb@@un@N@planngsTm) amd@EhampsenoEHumkﬂmamdﬁb&Hdﬂgamj c)
(TF)). [0145] Exanpl es of pronoter sequences and ot her
regul atory elenents (e.g., enhancers) that are known
inthe art and are useful ag diagnostic swtch

pronoters in the present invention are disclosed in

the references listed in Tables 1 and 2, along with

t hedi sease/ di sorder (Table 1) or tissue specificity

(Table 2) associated with each pronoter. The pronoter
sequences disclosed in these references are herein
incorporated by reference in their entirety. Table
1CEntr|fugaI Fllter Thi s appllcatlon clains priority
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Exanpl es of sone of the devices that are commercially
avai | abl e include M crocon(tn)-type devices avail abl e

wo e@aioMok3 | pore Corporation, in which a circul B€T/US2008/010145
menbrane i s diecut, positioned, and_ cl anped in place _
usi'i§ a°Ei IRadnePYESREFS WHHdY r Beleiy 9t yflontpafitcesmaking
ar adghsemenuyer ¢bal lphedvai IpdRssi N pHaglRtdrs is not a
rectgngu#ag nbr ane digjcgikﬁyositLoned, and , P
adfESPVEFY -Bon®é&d HrPHs "ade. St dPai S| 28k tatertace
pr @eswbeht panéhs phrat et e wecmoadt beviegbr ane i n pl ace.
However, the sleeyes, nay cra and | eak, which may be
catedTls, Srros Sl BRI oBEE i e i T, FRRHTE, chat
r ephesentist | veffieviert | sldesghosebetneéh Stheat amtfades 103
5, Vass Ll o\ ti_ di.scl
cert PRl ol g o QeuT S horiin Vi P fofitrdnes 128 and
ar fgRgedionra i déharl age ekéarhedrbei bhe chandby, shdas to

a ceBcest kake RoEKalyd UArKENISshd Ni @ doLtem @l buPing the
the filtration chanber. Upon the application of

ceRVFFRE4EIng oPERCEES T or CB' W tQTH1RG s Moo 2t Het 1 g SBR1OUS
t helanageonBl etk estientike sappkecandnsWweepbBgnéNewhich may
filter surface, the cazﬁfi ngrthe macr opol ecul es, t o be
col'PEEERHIPR ThR QoHe Mitd OPBaREE 2hal T rEi 145
filt.erTreurdiace andt shhpanofheher epires gntratmwver deVsceensure
i's wn,_ . S._ Pate 7 . 7 to aqi .
al t%g\?ihl Ehgﬁl‘?s?lsosgs gggg%rﬁ%ougat f?ﬁger(%%%% n%EaG) with
filsudfitienti sldrsposedabetieeria @%plaf chenberranpim 102
fil er]ﬁggy;Qer ' incld r -par ail ner 4,0 :
axit:tg of the fi?lt@eragggt ﬁgtgggégarzg’l e@stlslggjfrev\nﬁgt ﬁeré)t h@pat e
fi HEPIT3Lbgemrfedni iyl tder didr of ypechrranghg rot or
type centrifuge, the filter is positioned, during
operatiqn, so as to be inclined or parallel to the
centr i'?aﬂifalg‘?cﬁjr RIS T LTIOGYi i . 1RVt mold valve
gateomeedisi aralbed@dsded onetif ar themwuvaei ops (digubacks) of the

i ncludi ng | .ower . than desired recovery, iltration
oo 08P 1S br FBe” | (bl HUE 488 apT e phructural

inqggmiitde_Oé fthet _paet@hl degvies. sRﬂdq:Ja& aheentidivbugal the nose
of fbéﬁ%f‘%' QR Heukces, dhal RLovides iABLoved JecQueny 14 ang
and fast filtration times at a conpetitive price.
PredigiveRRY2 Oy THEO NVENTE ONFIThe Tfristlieds éhithelpneer ant the
undi@¥e ahaens o¥eE €OFE, byardde RresgptosoVertd oy r i GRere the
merrE}row des a filtration_device particularly suited for

FREENt Patit SR BE i §dil@WSRApFRS, kphbt {tR¢arFQ occur at the
men’ﬂﬂr@ﬁ’ﬂl@ _Géitli:eeéhmﬁﬁ?d_ 3 ifret giﬁ&n@ﬁorﬁi(ﬁéf‘se_ nthat id{kf}qice_sd retention
sal ting, pyrifying and/or fractionati i quj
per%?’r%p‘“ﬁ@%?'wbr © ‘b%’b?f%?n???/?e? nU88Pt &n & nEht sMPRRTane
matgeniiade darc| calese atheugning Raweng ta sanpl ein eser wadesirable
nd. t tantq veriticall [ ed d spaced
wa}gpg’rhzl%ne?r’gr?gﬁgs%%?is%%steod ller?% ﬁé%ﬁgas?ﬁég. s%?}af'under drain
i s TAssoeempeanan deueacls nendr alie-sutcht haing | Wird automated,
matRA$S NG; & hrqugh jeach-gepbrane Jcheuge t iUk Rpon-to-coupon
_respective underdrain into a filtrate collection
dimepsiBepl RREUFRGYdtPRAt 1808SeABE - pAiS PRPEEHH PReautomated
didTedid @Ry, Sp Lot a6i-9d dderkhe, r ehantrla cald eGld oot coupons
. chanber,. and cap be recovered such as by a reverse _
1S SikHi ng™8PEF2 hchi8vi hiY® r SBHVEA G IGr eifer AR abBlices-
Autpttedhereoubstant hallby redntecalirbacentana@sn ohat hean occur
menbr anes i ncreases the avail abl e nenbrane area by at
| east 2.7 times the area available in a conventiona
M CROCON(tm filter device.qghe t wo- panel
configuration also maintains nore avail abl e nmenbr ane
area in use during the |ast stages of filtration than
a one-panel configuration. Active nenbrane area is
needed the nost during the |ast stages of filtration,
when the retentate sanpl e becones nore concentrated
and nmenbrane surface fouling increases, nenbrane
interior fouling increases, and the fluid height
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4 . Spin the device using the supplier's "Centrifugal
Qui delines" for the correct spin tines and speeds. 5 .
wRemoveoethe assenbly fromthe centrifuge. SepaP@r/ES100£010145
vial fromthe sanple-hol der reservoir. 6 . Place the
to st éeE%IPH%‘ilY%SEP%Fr Obpsiftfe BHWFITE aCABRPYT a Automated
prodelsBadl alkliewi nheay oftd herddicent adtee t O1disdd Otibntent of
in _the assenbl utes at 1000 x

t
marp SRS b RS ¢ HoTF ERe T e e B crt p B | penval
manvifalctu¥ing Repmove sske . asBenbagvérom ehéecesnt niff Ugesrator to

ope %Q%E’at Pj[aglalw £- hg%ger JlessoerVQEEuéegm tJhe Vi aIautomated
t hes aY onto the vial Store i
marplrf@d@etflm ar@e%mldﬁee uredner for |ater use. Generic
Pr %@S%o'ﬂ Oé/&d% ag§ a%ﬁ@ﬁrge‘i‘t) riffugale Fée!uﬁﬁf’é ' HQldé-r device
Insert the sa dér reservoir into a vial . _
shopildet be stPefi a1lr3rtYo fRe1gaed plte- héPaer ?es‘e?‘\)@“ruous rim

dur(i®gd ok rBXHIHG VEhe mﬁﬂneﬁ/\ﬂ d Nondt Lrowohicrg t‘h@e sgﬁfmé anBlder
Wi t hthe pi pette tip. 3. Place _the asse

musﬁatqeol TEER 7 i9°Ge G é’c}a‘ntl&zba‘IF&ﬁBée?Eé ro{"BiLchi Fﬂsures
that SNk |sﬁlbodHVlaﬁ& cénsS@tdﬂnﬁ f@ead]ﬁMgC%ultElaﬁ@ tike formed. This
r s "Centri nes" for 0 C
en iR e 20808 pusns IRE SRbERATY e e deRiBrs or PERFERR the
sanc;eptlltdhma& S&pataeevulaé vdagd. f§iome hehsanpkembbliekdr design
red 8385V Uit S\Pjh%]cce r&&h & SAP! s hol der Eﬁée{a%{ﬁ%{n&pﬂ% for
own in a new out alTow ng any of e
the grdst dred vieg fsdlouldutoe e tgpnadt AR dsgeapsyatiey 8rom the

p1dBcnet @giat 11000 XrfE § 0fie PUbS N DId LTy o AR eharskeh1t BRment
contentrate to the vial. 7. Renmove the assenmbly from

of ¢ RestdHtli F‘Bb%lHCSeﬁéErr&Féthe kadirpReRsr dend eBRFVHIG lines.

Thifs Ofedberyi @lnabIBap the seabiag capdyy otbheswd@din aRbgher
store the, product in a res§9n3| bl e manner for |ater

SERESEeS| n S LOn eftsSditeneela f PPEPALT8n deVit88Shol d&FTesS
carsdN iasewi adanalsl_epr oMigthed, spu‘:xln tshﬁatedtshetfal | be atus@l, which
ena%%.w G %%gn'plf?l%::;] gmcé‘lme Or?' tl %ned n C}‘ti]i%se combined
iSent ation a8Vi ce" der
feattorreenprrawdﬁ a awel g \talelqoquﬂoppemedon nt<|> otdhstromers.
or ixentabednthnveched) el bhe davicadiolder fﬂgﬁ@”p'z;? is
i covery . DESCRI PTI ON OF THE ure
spqgas f4 cae ity c‘%ﬁswr}@@nt ddtocrigss- sdeei och%l eﬂc@e paeql ; te: a)

faéﬂlllttelteheqsgﬁgehe a¢cendange whhbiseitai Bnenhedi NeRLSre 3)
ure 2 iis an angul ar oriented, cross-sectional front

dur\h TS HGF M1t FNHoRe T HPTTH Odc VALY S &t htREr PRFRSiTable

1n@dﬁ$@dbm§|ﬂ>tfs plRisgulce dhrisigaviesaBRtihg. ORseRike@dioned above,

an SXRI ed VI eg rlrlElhflslt f(Qousrlengmcrl Agcord dance \glth e
cereté) ¥ B gur & 27 1% diF iS6vetr i€ WitewIsP e Y

on téree | slt@erl of sbef peeedfl sa inderpdieke @0 a(Fidumr 4) and an

i.Ag r thy C ' [ t
oS0 LR.2ccar O0ge N o S ORI Sufep sgae o
theof 0@ﬁée§ﬂ-deepan'e¢e of sSlARsur €4 thisgufeatBris dsvepreégrably

synldt@Ate thb tt0SSreS €& A i1l a Vi £V Of £ Re S%Qﬁepgnebw&ht BRables
filter housing in accordance with certain enbodi nents

one malgl, cavitys T Wake ddie GMoemraglScrhas- wadti §Rapssembles
1nﬁd M eOfdedr idV i %1&0|k£é&|b50l're\ﬂhae tReae6otdaBCla%ih§ to mold

ertain enbod ure 8 is an _angul ar _aqrien ed
e oeR B T BRAFTO: & L SIR | K PRy SRR oW aseal
fedtdrier atlison cdeaites @ontcaitmiong pbehnbntweanvohanﬁnoéravolume
retentate fluid and filtrate fluid in a spin node in
accordance with certain enbodi ments; Figure 9 is an
angul ar oriented, cross-sectjonal VIeM/Of a device
hol der containing a f||trat|on device in a reversespin
node in accordance with certain enbodi ments; Figure 10
is a schematic di agram showi ng a position of t he
devi ce hol der during the nolding process; Figure 11 is
an isometric view of a textured underdrain design in
accordance with certain enbodi nents; Figure 12 is an
|sonetr|c V|em1a textured underdraln de3|gn haV|ng
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Figure 13 is an isonetric view of a textured
underdrai n desi gn having raised cylindrical

w@e@onudedns, which formflow channel s i n accoPCEOIS®08/010145
with certain enbodi pents; Figure 14 is an isonetric

of PRy BFSEUPESE uPRBe LRdErdr eﬁhﬁ’ dEEisgn %%Rﬁ%gs\“é?%‘é‘bdmg the

par{é(ﬂsyg(mh@r QlortSioass, padh cheﬂpé MsdaQw 6hanngles éfige of the

cor with cer nts;F gure 15 is a
Al “SER HOS SRS 6r Matal Fhow BurP oPhaRLE Fas; PigEmoLd
plagftia dewvi célomdearusi regpafli vehél f tes endamElnbr angetierce This

gurati 3 ) .
o SORLRRERY 5P MO0 A0 MR, SHERNUEE) Rcving
intentydei renes voRugiret 1t6'165r&wvsvlpl bbédef.the water
r elpgit aéﬁaﬂéjl Ugs I&‘Eat?’l%pa M/\QR angrggl(D%oMé@O 18 on the
devi ces and conparable M crocon(tm devices as a
panlfct VORe ofSPeSsitAdcAd lYi meHioned 0boGhe B garkiqve| $he low

vaﬂlaQtloﬁlgovﬂrﬂgdtag@isE@ﬁ? t¥Rukak, valkueptebiai rfil@W filow, and
o I eakgge for. accept e devi ces nade with all five

Re-RRAA cBUERH Huf at FBRs AREFe AESS 1REH (Oo35form the
dracmbiubl@entwerfet eleS ighen mlthrrbnut degbbguaeatB bs aaphobide.

t.hat the erma in 0Cess_sycces ul .
thigy A Ay S abrs Fan 5 3CRPRGES A58 CBaPht atlanRbps o
eadiigt sepawasetr dtred abeepbh@éce paresisur hientdergifitt glso creates
S ot | evel s pf e
2 CHER oIS oD b0 AR SOl | IR 00 FRYCHEPE was
pldcesk ophghe5unnghi pArtsoropsi the awhned she The aceépt abﬂes are
stllqvelsﬁsﬂé%ﬁ:flgﬁ@nc%lr’éhggfre 29 1 gr8sRLOL 8o Norfdatnoge

the average protéin that was recovered was greater
napnexi§ o foR1d hBodesi C8d thptatfertd e edt eehaxglfi chufkace and

outgp@ﬁldﬁgea_eb@cbel &mleaocca%@th bl f]hdl%Vﬁieles pﬁﬁﬁm\fmnfﬁe fluid
i gyre is a otsovvlntat_teaveraetota
Wo%}}ﬁé’“&}‘ s%l-?pl‘g’&llﬁht WS g’é%o’\‘}%‘f’erbgf%?etﬂ s&epayiepsracta
afﬁm&sgreater than 98% when the reverse spin procedure
Séed cont%léjl{:g 22 If%ectgl Ot Sho LY EQ%En"gPe ?Syéltsflo
of thé avera ead- stop vol ums fﬁa WEre neasur e‘d
th gy theserdiéwec,eswnere Spunofbli’l) edwat ey PrgdietP3that
thel sc@oéga te%ml\shsw 9f-cLhe soveLmeh ded Jsg%ﬁ ﬂ%k&? o gnecks
describes the relative proportions o Wi T an
dowmeawr@ d%%rpta?r@cm oftwid opepars Gosrpghy asf @hefs%ﬁr:pl gluid

£1dw0l g@&omgé I 24eikgiaishde WHeBW Ofie t RRIPUREMbEEd he hole
fo]jt acket, which describes the relative proport| ons of

lpwswithe FIraRgulfBgat f etRBnpHIEl HPWhdesPerdom separation
occgﬁ@sr)’Et IWthfh tgﬁecaﬁmﬁ e dsrthxi&re.nlaegur ®£25 ﬂe%la;cslllﬁezlvlgemmd
er.,. s_.location t he
E1iss RS a8 S g PAE 4BAEBS nELHEE BePUpeRSThEehp dgeduce the
foﬁMaﬂm@asoﬁoe@nsaneead@qaam@bﬁﬂasnagetbé ffilbt daterdamj nghich
car?p.l.éya g, Oﬁ)earn%. onSE'anl #r% quitgggg‘ﬁ%' ‘Ehgl %%’ 8§v1ng
the core pin used as process t0 ove d
Vlatlwol%ahé‘ligsim@l%n’ée@@wféeitaﬁénFlcg&HS@ XA vigl amD wick back
intcS ¥Rt KhfpYEeMo Ofet %J}eaéhes%%t%%h e Wi GBs I ncl udes
aI| nment slots for the panel f SCRIPTION CF
NVESFRNGR CPurdhiamper rist f%lqi}@ur%) 1def%’h%? edj gead-stop
volSJ&@Wn vfnéﬂeer r@&‘éln@:%téo shhpgldeviige a;elnegté%ieSa@dl can be
reser to rec n u tere anpl e,
re iR, o Yhntouabiia Dentehrbes taCAAIPI S tRsLRics 4 three
dirgmrsdioged ahsxomitdeunal| tblatt lperodevided bhitasoShome. iAterior
retentate chanber 14 defining a dead-stop volune is
provi ded bel ow t he nmenbranes 12A and 12B. A coll ection
tip 30 (Figure 2 ) that is generally arc-shaped and
protrudes outwardly fromthe bottom perineter of the
device may be provided to | ocalize the dead-stop
volunme at the centerline of the device, and
subsequently reduce variability of the dead-stop
vol une as the angle of orientation in a centrifuge
changes. Preferably the device 10 is made of a solid
naterial that |s Iqu|d |nperneable has | ow protein
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the device so as to determne the fluid |evels prior
to, and after the filtration process. Preferably the
w@le00€02D is formed by attaching tvvo fl at sheR€T/US2008/010145
menbranes to side panels 15A, 15B % ure 3), which
Wal&re S¥En v et MBP U SRR RIKHTES 18U ngle- S de biggie 4 &
),138 (QEilgunecdl)zénchsldesadrs ibpdarcdiuaien asupper tehbekhahe of
upparts thenmenbrane and vides_fluid ¢ i cation
thet ; SPRer it e R aipe e Lt Sy SE kbl gSaTREres Vo llne as
theun&heglfhi aioif senpportathrcanni nxrteudeerat:s:eﬁum ohasgased More
na I r e_te r
oot 2t ea iV oEaf BB AL R douRAE B TEbY BBetom of
thef i damreice lasldgr pamdethe hde;aghnthreumrbtzaﬁestandndllpeetlzmg
the' trett%\PR @é tf':’tﬁléf %'th‘a' %ﬁai‘ﬁ!gr' Qﬁ&’cé‘ £€C€h<¥eﬁo n%é’#n-of the
Side panel 15B is simlarly configured rane
degds s§enl #@lvbea rdoseéirkBIsthes phhetd 15%\t°1585§61iﬁﬁt space

facANli¥atbyi €hpanstadcbhp paigh e vEMbrane ugan re¥ht thBedevice
drain holes of the deV|ce | ocated in the side panels,

when, ac BAPSERCemBobPREnt s1T etk ASANSHTY 18RS PO pged in the
devﬁ.@ext ensisker Wb hl@ hespeebi wevendergimittcsuppadd 46d forth

' s alted t he e%g '(I'j% dge mstr ,9f the underdrain
acros?su . %l g saép £ hén8 4R KEdRYi s 6r' more
pa fsleat. asUpGSSiiﬁan\MnHaaﬁﬂdnmm mgagaﬁfponémguo@enompan@ the

- I, t t na t.q fl a
o1 AU on Prd i o€ TS o o5 (g ocon
volymef ebhed tdsstursydvleni ¢ uﬁelmpl;sl stodgee bes kemlealsted at

dlﬂﬂ\é’eﬁ% 99?%?'& ﬁ@%éﬁtﬂ]fu%% 13 and 14 show exanpl es
suitable textured surface patterns of the

uné‘"é‘ledrh§|1|$htsui'”é‘l‘t71 aarg <fd €A | AFFHI PG ST-onidp as a

mounid-gukBed3) pPbt At fdn f aGrised qeebumsed hads Prfinede .up  The
fromthe back side of the panel. The top surface of

samplE ot dsi 8RS RIMRGERA éﬂd5%u5ﬁ6?tV?%etH€ﬁbréﬂéiaPrlented
dififetrentals inwhiveh deigltiesze £i irpbane. st et ehengiobtt b these
nbra ur| th h| h pressures that are gener at ed
deqﬁfﬁfnd)cenfrlagﬁal%éplﬁﬁfﬁb oéerat iohe T es% aléﬁylce was
allsgmlpplorvuttthetmmraﬂetandoral béwaf | flixdsitamgfleowotor used in
t he
o eSO 8 Bhhen TR AR, Gl h Geh ety rafeqbadpy 39 and
45 sdppeees theemerbeangertheabomesisfionhe Herdidhe trpl and

er®d, etah, ogptnbecaBBg Rt ORGat @Ghapthese end angsdoROIRSity was
si zes then conprom Se the retentive characteristics of

deteringhAbr dhech TRENERBBAI 1Rt bPATF gUPE 121iPE Alfsefpad-stop

vola@imer.ai sed irregul ar shapes 16. The enbodi ment of

Fiqure 12 is a cri.ss-cros m n i sed
Dol e b ren g Lo8FHEE 28 o esRE R ot e el Porder was
pldwedagonad pate¢ever ofubai sed piatedisions Iﬁxbhahngng rotor.
0 se 0 a nd in ure.
on Izségg F goﬁ&H{ éﬁ%utkﬁﬁ IF QB§%ec$éié% tuﬁoﬁﬁ$ geill be
rotgdeder ps dirtes exanpeeslomt y axig taat ant henfsmtfablneunber of

ani@it EpBBw&ES Wit NhAgL NEeFTOPe Pletdie U €SERL of the most
i nvention. Suitable nenbranes include nicroporous and

XU NMeaPE 6052 A ADT atese EhRseNt tr Dbdinngtusetigntpsion where
theul tivaf | héhBth08. ﬁ&gﬁmr &tr%d pegt@t&s&a ulésr afidrdtiabnep as

ne ranes and "U trace
nﬁ?ﬁ%e?gaGblfh ?eofﬂ8ﬂtiﬁt?9pHPEIEDFﬁﬁraFanm8Fbra“e

pld&@@foadb Messtioare veed | ce3oséky Ber mpesdioedse t abgetted rotor

for concentrating or desalting extrenely dilute or

hydr ophobi ¢ sanple |iquids. The use of a hydrophilic

menbrane having a "tight" mcrostructure pronotes good

retention with | ow adsorpti on of protein, DNA and

ot her macronol ecul es . Pol yet her sul f one

ultrafiltration nenbranes (e.g., "Am con PM and

"Biomax PB" al so available fromMII|ipore Corporation)

, or other |ike nmenbrane having an "open"

m crostructure suitable for rapid separation, are

better SUIted for deV|ces targeted for concentratlng
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The tapered, side-by-side two nenbrane design al so has

an i nherent self-cleaning feature, reducing the anount
wo@boosmsdoeane foul i ng during centrifugati on. ThBCT/US2008/010145

t apered, side-by-side design also enables pipette tips
angtlﬁ'ea‘éli‘t‘i/hf iYPEAES L he™anpre RRFERS™ f Pom the tlop dRETees:
Agdieacthfowgh t @rthe hold osrebri hes dryiget Eypi Cahdyedof the

orel§54Eh b LSR5 (B RPAS LB Orrsavson

in @eedruktapedolumé he bottom of thedevi ce, or b ) reverse
spin _t ge Vi S|ntlar I The spac
atogﬁe %8$$§n%o€k¥ﬁgmﬂe€%cgﬁﬁhfgﬁrcongg aPﬁ % 9P2°F. 020
inghetsentate sanple is usually referred to as the
deadpstop vgtﬁtteﬁlzé%s BREN bBuTLOULES AN hiclfalmpared
of the side panels 15A, 15B includes one or nore dra
thehopeefqlanrmﬁ af e d nCEPUF HECTINUAPERES o Pwi 2FCQIFRNCE "with

cert@lignt dosdiahiels 140and gpabl grdiddd at ent,enpdss with a
t hrough the device housing 10 for collection_ in

conyRathBrahoudithgiBALR aligrorar 759 EGure 7 FWo | Aiffgrent
mer®Haodi rﬁiﬂifli_ijﬁh@%,lof'lgurwe&@Ch:cﬁlfsald@rbm E®ralthis test: 30kDa

il lustrate ach the two_panel s [th
menobRe | G < ONE0St BeDEZ8B%r i m Th, TRALACHr ZOAARG) Ao the
preisenpr eflevabey Ifm%nexbdn tihlee bateonwmﬂchirﬁaﬂnann t8an the
dra Qove n refe
i ST TSP E T of ar s e PedpRE. B thpay drcreased
avaidlapd esimegibdabe |aordt-edl e spidt<i ehoweld sthﬁee ttleorMJtdrecon
devsﬂc@% %%gt%gnggdt IE% quri%le§ lv’é‘%er1§ﬁt§9 Ehét dtrlﬂ}ﬁeggl €8ndition
are not constricted or otherw se deleteriously altered
wasdfisagged HBgEesBal WapeF af ¢l thatP k&t aPe ods éfeddiilhgr - The

prvnif aEwre sofcdia ndrv 6 Prefar allved hen € Bi BnBOLESigned
18 are eg%allnggaced fromone another and are

deady SYoRe P UTRe"ar dESpanet s 15855 B doprerérabfry that the
prés&muidyﬁlcandxafexsonée@utedfﬁmtsﬁapnﬁltoabeﬁtesSefsbmples
|nto one..an é Prefer blg a.{ﬁb rlnth seal is us

ed
b WA e e paH%Is BB BN heP VY ¢ atworﬁly about
flletreremerrpbadyyhab;yr |wtth:ts egan icomprpmbs e nsgmpby erecovery.
CORtT QAL an.e fleAt§achysi ‘}Stgg’éske' ol !ég%%v@red using
groove 19 forme a on ohe I nner e her eo .
a ’?E?‘{?IZB@*“ﬁ@#ﬁe@P&lréﬁgoﬂhewb?h@Fn| hAherdedgee t her éBtgure 9) is

plddadguine o4 devicEN@cdRVE 512 ,3Rd 251 B 2Q.3r CoRhEGULEdtable
such that when side panel 15A is brought .into

hougingnnight 2\ tRVEFGEdpeanersB,aRhel i FUPde6E icger driving
fomeluchSAsaeanthefg@@eyenZOf@:fcﬁgcletrﬁari@tehﬁBtengaged from

o th de ane d the qraqove
endpribitdhtd (hapbe | £ g s2he sewafe Modekfers. s
bes'Ehl se¢m@mbyni nEt:tgttmEnf Bgurtatei oaite‘hﬁtq)shbbdensﬂﬁe thaprelierably

l. r al i d pr 0 oV I
oy e e T o e v T b chind (2 W, Ehfin co
acqoetrreﬁitaltent@ﬁt did tenl deorce arfd ¥thugoflace| ifpavesd-spin mode

(Fl%lﬁtr%rr@t)egnésge@bﬁérggdsme}ﬁoci&e A gy pr 068e%e¥BbEEy the
resistant to machine faults. The |a grlnth al i gnnment

fildiego 4 ol ddt& pPasddly Yot aphepriavese pidrr 75-

TheOVaehDtfethoTaieer i 80 fda@m iN@ressi BY dH¥ dde 88/Plwhich is
The Hioove 19 can include one or nore pgrtlons

vol upe.
pr%ﬁefﬁggydeéﬁg FEcesdNd ealfr BIS wHidch TP&fei Fes Spaller inner

diameteesgondiing pof t tba ocoltke grooue wst ltoa gidtiete a stop,
protrusion, to facilitate the snap-fit between the two

panels. Those skilled in the art will appreciate that
ot her designs to create a spap fit or press fit and a
seal are within the spirit and scope of the invention,
such as a series of spaced protrusions mating with a
series of spaced wells . Alignnment dowels 86 and 87
Figure 3 ) are integrally nolded into the exterior
surface of each panel to enable panels to precisely
register into an alignnment hole in the nest fixtures
that are used to hoId the devi ce |n place durlng
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during handling. The protrudi ng dowels al so help

prevent the device fromaccidentally slipping out of a
wag@p/og2o0bmnds. Figure 3 shows that an over nol dP@IyUS2008/010145

process is used to manufacture the device 10. The side
ling&deps theA e BB P aVRbch neheidéi hteopdavierdif| ARgertable
inth/ & séoeed | angesnltG thbat thel ppime el C@t I yeverse spin

capture t he .overnol ded j acket onto the panel
modS) angd B and ft|h§ng°*é’lf16‘°f18r Afaf19HERoP s Fh‘at taPefageee 76
of tuhesemurte,xt |’dﬁvﬁa:ﬁ6|1$) trenaiesoverspbdeds ptast hel#dus75, and
t I m ng an inte

ust de
in S SEAEES toFﬁooﬁPsot Fessfr%%gluﬁﬁes aﬁdbae ?%epgujlg’ls?n of the
devgroees 40r esmalindeedtsitie shitddehadeldrad Sheen skheonn t Bhen the

it hs ressyres, gr : 0 2 (
i LN LSS ES BB LAY B0t 20t (R o,
sufdfifcdentv@odpreat/i/olpelPrettbealfiy tehedpahet s18r ehpnle oemain
to areR@iVEELERAL 1 BAE @bl ohes dmlde [ REhRhULE L AgNat PEverse
melt tenperature of the overnolded material. Thése
SPifaPBLFal & fay i ncl ude: pol ystyrene, acrylics, styrene

butmdl ML 1GAPANITBIHapS LY e aghipl e rid@sin GROGTE is
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(Figure 3 ) that nmechanically contacts the inner
di aneter of the receiver vial 85 (Figure 7), and hol ds
up the sanple holder in the,vial. This feature
facilitates high speed spinning operations in a
centrifuge by distributing the | oads or stresses
generated by the device into the shoul der of a
receiver vial. Figures 23 and 24 show the relative
proportions of the integrated wi de flange feature 88
conpared to the overall geonetry of the sanple hol der.
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approximately equal to one half the dianmeter of the
device. The transition curves fromthe overnold sea
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i ncreasing the tenperature of the nold base from90 0

F to 125F was used during overnDIding to nore

effectively fuse the knit ﬂes toget her and achi eve
greater strength. Care nust be taken to ensure that

any additional heat used does not cause the bottom of

the panels to nelt and coll apse - which is

undesirable. The two panels of the device need to be

thi ck enough and stiff enough to support the overnold
pressure at the nose of the panels and at the center

of the panels Experlnents u3|ng current geonetry and

.



ejected fromthe overnold. To prevent nenbranes from

bei ng pull ed away from panels and scratched by the
wapaew2df the core pin 102, the pin was fabrPCEHUS08/010145

with vent holes 104 that enable air fromthe nold

cavi tyt o beVeXlathel YHRGg vt RE B8Rt BEMBFapReatbpghment

pi n. Thpsotds §ues Y & Pas-Peskgirenddt L i rument.
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by only 35 degrees F to 125F, the additional heatthat
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enough thai the devices were still of good quality. In

the worst cases the plastic flowed all the way up to
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the drain holes was réestricted. The adverse affects of
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pin, and by using a valve gate at the plastic

"nj ecti OATBYF L "SSP GEYeSe1 &PaaPPRLtEad BP RIARg S°
nar r owedgeegates. a Naosd W @fgebgatees cheatcaphigh lkaeeksmple
of shear flow in the plastic, which generate nore

heat. Thesé shear flows can be reduced by using a

val ved)g@lecewbhehshapla haitder devsse sendi opabrvodbyy into a
area. TRLS,] sed area; ces ﬁﬂ@ar at i
affectsggﬁﬁéggég es fﬁgﬁg&gggglde cavit@?to g%ﬁ%ﬁ%% £o
easi |y FPRPEETP&#ERNEE e odce Withgai wimhlaketdeon ce.

ol dsst pdhr e¢het heyddi@w ofigrel tied plasticrpd YMBEing  the
fromthe hot runner into the nold cavity. To achieve

the besPURBLYFRGS r eSEPEEITYHRS FRiARbSsol yier ER®urFgrrect
be diresepefl tomes dsndh Slddd Fokf 8re applheatmd. cavity
such as ? core iq gS éF%&ure 1Q) and 105 F%gure 26 th
. Thi® PEEW n&8EE E5BE B dRePRIF A0 RARBent omove the
SW rl s temptevenildrat erhdl fdsmywnrksfaod j@Bidirgptrifuge.
whi ch ¢ g S C f finishe S :

The advggégré %egﬁg 0 %évg%%% 3¥%b:%g§?§££ﬂag 5% %%Vlce by
over contibyipyacithg Wookhflg Pitheoicl bRer nesarweigar wishout
surfacesgngl bygi nehdidi ogh drdTal 0QMeNg shinBes | Rolher or
core pin. This can usually be acconplished by using

typi cal TE8BFYRY fl ui ds such as water or propyl ene

gl ycotl) sohoéi ehe. sHipladuriise rafdeelrvoal hgatli ceamidisoin a
be overcone bg using noJ d inserts that that have

hi gher T8I uesS6FYRkr nit TondUdtidnt y 2INRFEPPal 87 haPf the
have a hegbetatdevomhme onduct ifallly owitl lorebabllesheatpin the
be drawn away from parts nore effectively than when
materials having a | ower thermal conductivity are

used. These inserts are usuglly fastened into the nold
cavity, and help transfer heat away froma prenold

nore effectively that when one type of steel is used.
Typically inserts can be made using netals, such as
beryllium copper and al um num Figure 10 shows how

| eakage that nmay occur in the nose of the panel can be
overconme by adding a protrusion 93 on the outer

surface of the panel, which acts as a seal. This sea
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core pin may ultimately deform which conprom ses the

housi ngburst strength of devices as neasured by
whowsiosmmbur st pressure. Accordingly, preferabP@r/ukmos/ 010145

core-pin material is an Hl3 steel hardened to a .

Rockwel FaRBteINeesd%F I sU a3c 2SAFTORYi SoRpFBLaGr BbMates at
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that the GpL el NBrsHhLaCce 103 :LELOH PO haflfED BOE 1ater

cone into contact wt danmage t nbrane’ s

retenti ¥&surface. B . The design, shape, and sel ection

of materials for the core pin nust ensure that

adequat e coollng i s achi eved during contjnuous noldin

opérdtrenst® ARd TatdGuat e SEBYI ithE WETutesuPt |"hater 1o

pe rifideiaBke def s dw@itrigon oélﬁgnelehe C afatemékﬁﬂdﬁhd sh@petering
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I a | n J [ )y the co

corfERERELY chet SorBiE” 1Bl 4 pre A (el R i °

devdesisgdoandtr ééltleedthet samplelefd atitlitens tOTIqieryeﬁ§51OSIo$tead
of tﬁe_ttfé%% p'tﬂ) bﬁqétgﬁﬁ}gleenpyggoﬁggnéféggd into the

enoug e nose of ane s into
dea@\/értﬁﬁl aeélulaﬁdarar Bb%rlpfyt%%tot rtélepmpéeu ﬁtoédeﬁedﬁwae and

theCavitkYit96eS0aAShE Or PhEYENTud Ry RANAIE theoRbal Rgverse spin
pushed a fromthe injection-valve gate 97 during
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Mokl cORRY;ALIQNS: o Eco EQSt?%@@r Qgrﬁ&@ago%ﬁg 16ELgwre alO)mown
bet ween the renol ded panel s and over cavity nust

congentZpeLan| yodvner 6lfl egaghd taptvalome mitihawh ithorygesk of

dryli@gPr €¥eNt aHpaesidaalhR dseakads- 1o tt hea pyer wel C{?sqers Using
naterlal alonqithe exterior wall of panels. F .

Ehig G Gns TS TWESei TS ikl akR pebwRehrdte b]éhet ssamples

in wﬁd:dlﬁ%tomahﬁﬁkdwﬁa&ht &oé’@lsﬁotberétﬁ_ﬁ)&:eCQh%fnU'tloy continuously

C nt Eled to e good shut - og{ % ; ﬁhlch
monitOE B8y GRECHNRRT T EOT cRRATE 1 nt G 18 LaP&iN - hoNBY gan turn
on (ﬂ?legm@&:)f@ed fiart oa t bpe AN mirceh A2 At anel, 1281k away,
ancﬂ Fi %H:}tv? 1w2th né\%gﬁ%”gtkgg PLACESS RAY %IIEt M%i11  be
use or over mol 8 vide incremental
conoepitsReABNES tiewaredpr @hent Phbeundesi¢adh| @ré¢ eakedewlpfch do

notPO MBI MLEE §|toﬁcrf%§$.u‘irge seaksi Rhgef age betweed: drying
panel s and the overnold cavity. These process

outy et T RIGTsi B Y : CAP ) COBRT P it eenpeg Bt ress of the

sarfpllel BgdNhdi figosdyyertternpenaisese of the nold base, and
c )Juse of back pressure during nol ding. However,
meki ng adjustnents to these process paraneters i s not
a substitute for properly dinmensioning the sea
i nterface between panels and the overnold cavity. H
The size and shape of the core pin nust ensure that
there is sufficient clearange bet ween the surfaces 103
(Figure 26) of the core pin 102 and the nenbranes 12A
and 12B (Figure 1 ) that are attached to the panels,
SO as to ensure that the two do not cone into contact
during the overnol di ng process. Any contact may result
in serious danage to the retentive layer of the
menbrane, which may conpronise the overall performance
of the deV|ce I . The S|ze and shape of the core pin
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assenbl y, control and prevent the undesirable

i ngressi d:r?sélfltﬁ‘l fan@sdEAtRg OFEr FdIdi FRPt AB2 inithYonel the
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to nold two separate panels to achi eve the sane

assenbly. The seal feature also creates a tortuous

pat h between the inner volugpof two assenbl ed panel s

and the outer space surroundi ng the panels . The

tortuous path hel ps seal off the edge of the panels

when the overnold is closed, which enable the overnold

plastic to flow and seal the two panels together. This

tortuous path hel ps prevent the overnold plastic from
flowing into the inner volunme of the sanple hol der.
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A0S DL PR D SRVIR LY SR
fasterefhane thRaMberotan( Fixpe elevicedelhredasadaagdossbpw that

theV AR MY Lt BNl Sampi1e 1669 ) ed Rpdfa8e08 stop
recovered. Preferably the retentate chanber includes a

volugice &hdiche RSilBRalt OdiFTEIRtn §irty othaCoprotigied Bhereps the
Mi drfde oinnt eéwwval Ancsw:h s@i‘npﬂemblﬁﬂurﬁ@s'ipet_d) pngat r usiieBrdd to
d &1 % E gur to heI | oca| £ze t he dead-stop
TYXPSS e YAt ?hénc%%ﬁ%r I3RS o Pﬁ cgevt and reduce
vafFiighirkst § 7oft hirb@gtie sb- spme\ml whe asestdﬂs:san@f et@fts that
ri atjon r anges.
weéﬁngﬁg |%§IIdeO%%ggf§ﬁ%élaéﬁ épcon n&uPa%Pgnmgnghfor the
pansgdist dimagf QQméiganﬁlefh@h@eH &ﬁdlthemd1@CONth@IW§S used to
sm@ﬁ%‘t@t ééﬂ lc@SQE!L%' e tBSsgfﬁf@t gt %rfaJ 10%t Gn ding tool.
snmal |l er space at the bottom of the -stop vol une.
Simid@ailyzithy thi 5% | ararratd é°§#amq@ﬁl§ﬁﬁéeCﬁhc@m$t§ré§VltY
molld)e WA CRdd! et&dr eBo\vamuabitbl wisd Jrqyuityhes deybseivle the
en.a pipette is used, If this geonetry were not used
PrO A8 dAd"%a Wiset RB%I&XHSQEl?% Rbvee pPpRet opandling
sydﬂyﬂ(2ﬂﬁifpﬂldt2%%éﬁékidﬁskxﬁé(ﬁﬂﬁﬁléhﬁeﬂ@aﬂaﬁhﬁply loaded
ol u3|n re passes., In addition
ln?hnﬁgf sﬁﬁﬁ% conflgggatFPn }' &% he” e§38ﬁt|ﬁﬂ|t§r8F§8tlon
opgraduioest lpenedsi atoudi e theadbehdirstop vbé upeotihation molds
usf% %%%o%@@@ the sanple holder is oriented at different
angles in the centrifuge. The height and shape of the
difsesnt ifaghrgs2Presedh doea Mund-sshabedepfornartontesting

on asmhed L1 §F Nefe agiel9kbaWenaThee3RMIRINOLHE{g WBS1 0t molds.
pl aced in a receiver tube, and oriented dlfferently in

Teﬁﬁﬁ)“ﬁéﬁrgé§eopnfﬁ@&iﬁﬁsIq?aﬁhéePFP§?n6ftPﬁe§éV8e@P@€§anes“
devdfcef r ead@ﬁrgutaelcxemt ethdnt Nea@Xi SOf ibhe rdevi.cCeTHWasS testing

al.i ne he Or i i,on of flxed angl e rotor .
cortasdorn T 0 f ik | GRS TRl 1) ¢ RETFERGATEngT gprotein
paSHagebehWee@eSBeandgéS<ﬂégpe93eim®nubhevveeﬁucah dead—stop

it T | an ORY,l ei
vo RS B of o Heed e iRy o oy TUIRNE & cora
vo lasisi e\ﬁeéamhée | eeseverad atangh f|) nhdeatingtlopr sfo| RiTes suren

t he second degree of freedom the sanple hol der was

pl aced in a receiver tube and placed in a fixed-angle

rotor. Under these conditions the sanple hol der could

still be rotated on its center-line axis at an

infinite nunber of angles between 1 and 360.

Therefore, two of the nost extrene orientations were

chosen; a ) a front orientation where the two nenbrane

pl anes are positioned as vertically as possible, and b

) a side orientation where the two nenbrane pl anes are

positioned as closely as po S|ble to the rotorangle,

which typically may be bet ween 35 and 45 degr ees.

Again through trial and error, a height and shape of

the protrusi on was determ ned whi ch achi eves the | east

variation in dead-stop volune. One suitable height of

the tear-drop shape 25 is 0.020 inches . Table 2

sunmmari zes the results of tests which conpared the

perfornance of a centrlfugal deV|ce |n accordance mnth

T Y T LT o a1 e o, .



present devices continued to filter water until the

desi gned dead stop volune was reached. These data
waletmnsient e t hat the present device can be usedI/US2008/010145

filter and concentrate sanples to a specific dead stop
vol gg@ 2thout having to worry about filtering to

dry i ch can conprom se sanple recovery. In
ertain enbodinents —the retentate is—+trecovered—usihe

i Average. oy ai b o ooy o Y
3l reverse-—s-ﬁﬁl ope R A < 1| e v L
Fgrtre- ‘3.9 p$ ,:%Kiu5gqte§?L, ﬂgid;?( 5‘§u, mgs émK
vuea:Ra.temimmt h%1 SPdJBsHb]quh,ob'@b NOyobo sl NYRE L EbsgrBRAN . 0.052
Ao TS SUOJECH LU @ arrving [Torce sucin as '
CeBreein Regsigtjat b, domf cizoeg t beor etsent anse f bass|d fapomoarde 0607
Chanber 4 and 1nto the device (holder 75
AE’“B@E&"W%eema n Bi4gur 829  928he WPbyildH hottfer1398r j2916] 2498
@&?&oﬁﬁmey cyliindr{cal fin crioss-§ectijon, With a :
Fanet er - |wi oss| erssih 008 aconmistiat @Bhe 083| t G081 oML e 0001
1Q1daivoba@t/h a florwafd-spi n myde (Figurie 8 ) and|a
I eRgdvee- SPi Ngdrodess( Fi ghlr e 8s))  se7Pr ehuslr abdey tdwes| f ioldsler 0375
device 1J 11t$ snupggly wthijn the devi ce hol der 75.
THES9 B de Rl derroll0 20an ims| uds! asshloubdgr 18%)  vshiiic hi2170
'S preferably annular,~and serves to forma smaller
|n L dla ter por | e der, t llot
n%t n %ﬁ%be%?g%t%?gza%§§hq§%ee?fl g
pdeels: eands wemee ﬂaa@t eovem Folied hbhererderGcern ERetfe rd%"Frées

wapLN tHQQe Qs tEQVEi3e SN ﬂiﬁ’@&)rlty-rhibingl Na t bEeS:pm:ﬂe leak

d Fi 8, th fl I,
BEreo 0% BHEPHE e AGbt TG SRBTIRT C75 Pand T 1 the™

rhevareakaspi Ratedefofaif gurmsst h@léoomrmﬁap?@r t"i’at?n Beatyred-
Y@ﬁxrec %h%og{o%galtﬂ togif" gﬁfeOfoft hechgl defreh? @3SmBhOME-panel

I'ter device 10 is. so 03|t|one
cgafi e iéraer 7‘5‘;’“°§ﬁ?]?"1t€identac\?8pg?‘|% 77 %%W%Rﬁ“tehagtacment
ifnitlegﬁtﬂevﬁﬁeselo reheukd wermi hh¢m rcecefvklsufckickpead and
t eqd duiifg 8of ¥ELSE SPbfnolding into
|on %% m%g@?gﬁ gﬁﬁd shg%e of the shoul de?r VJ\-/IntghI n
qeﬁecwal is very inportant to the formfit and
funﬁid&e aof7 thiesdesticse. thhe hihghegbitavebglufs of airflow
Qt rif uegral | g?d{:lqgn C(QQSbguﬁfg'c?e\ﬁQQm%@f‘s a(&:qmpbﬂuﬂﬂﬁlte

nf er entl rnng design Is used aq
.ﬂunlgc émﬂi’hu ofier sherARféPIdesfyg ﬁepecvg*@d P"ﬂr&\?ve W aFe\‘?&F%r%ane
&plgvgllﬁéjgﬁ-lg |1—Q1%d|r€'uﬁf§ POS&irkl ehadhhs5d alesriceapakat ywere

| C{ﬁ%%ﬁéi%?% dgg CF%%': 9.pert rm;g#regrb 9, 0061 Akh NS Mein

cen(rl V|ce hol der ™ or
reeetver phardorppeter diliyp llh@ihd”e@résé’abs gehe WrPER Egptrol

ﬁqnlltnt(@QE@el ¥t£%'§1tde(aetv@a{:b&1sh@1ﬂﬁre t0casvebays. vdhes) of -
ap shoul d be d| mensi oned to both cap the device ‘

‘H‘cﬁ @QPu#%“\fﬂ‘i’eﬁ £t p#iSSter device 10 is not positioned

I n t regled de ,shand tmat:atpuet beetndtdimgdpvpcesslGurensfelly
sitioned in t € SPk R Mde a5, 8hOWNthat
5&‘8 §"° ?on?gat end 911@ d% tBe d i

e cap can |nclude
eﬁemcststsarmct ercceptrhtk m%ﬂsspéiat mfrﬁggitvha¥h%a€§tén SBGWthat

grl; 5 é'l‘x&l}!ﬂrﬁé ﬁ@é'& &relshBane t i inBnen déaimiseinak were -
e deV| ce hol der top and the f%lter de |ce t

o1e]
Eﬁéf‘- als§§@'oﬁélll éﬂﬁeroﬁypil%d?‘?n@élanﬁﬁr? ohn%ezret 5t “had A"
onterosdi aget ent | Beger n=Randeheccauterediasieterusghgt Rech of
first smaller cylindrical portion 81. The di aneter of
the larger cylindrical portion 82 (Figure 9 ) is
preferably still small enough to fit inside the device
hol der 75 (Figure 7), but is |large enough so as not to
fit inside the filter device,l0 (Figure 8 )
Preferably there is a recessed vol une of revolution 90
(Figure 1) fornmed into the inner dianeter of the

- sanpl e holder 10. This recess forns a pocket,

whi chf aci | it at RUWEL®BYi on of , and
snapfit of thesqxﬁ}l?g?ﬁ%ﬁgg’tﬂ%%m f?ggtl on t| nes are
not particularly limt ed and gener aI I y span betvveen

. o, .



3 ) Position coupons onto panels and in place on the
panel s using heat, pressure, and tinme. 4 ) Visually
WO p®pe€1023 he resul ti ng subassenbly to ensure pPCPESR2008/010145
al i gnnent of coupons on the panels, overall quality of
the h@e@eaﬁaﬁ BRRSk h AL L Gatd L RBS abbbkR AMCRrt 1akER  MWCO,
30KDer ewgn, debkbs . Mkc) £lampxpzhewpanel - subassenblies into
thg A 96 (f%gure 10) nd B ﬁFi pre 10) cavities of the
overIhoPd Sy e th the ATSH B AdedV6FFERe protein
pas@udege ntﬂmbtsnnass tioatr shguwenpanqi&smt@eﬁ@ntlaets arhn 5%,
whlc%allst hceonlsaltc)i% thcoe%%e %f atcl?:ee I%agfleslev l Insgrf otrrlglgnce
corepin into e overmld Cavity rh stch a rafne
At thaastan)=2t4hed@vme¢$ aegepusiEtd ntoinde eba@ht oof ofthteheflve
: 155% he attached
dlf?g% ngégggg%%%s aré’%gghgéﬁragaxn%nd c ) the
dlﬁéﬁgrén PBqubhenent shaf t¢h§f|QﬁQﬂ¢GGevPéét8Fé that was

red®leRtal NELk . g&e)at%@] e€hat h®oavefo folgepl ast{ Led N@attheyere
nold cavity. %gen the over nold and w thdraw for

tesfedi-cdy r%ﬁ’*ﬁ%l FrehvAevéses nvarandested19pipPe@@thert the
flv@e‘dllQEefréﬂ’m héifo E0ie-Ris 1l bonYeghiyt ides  ntegrity of

menbr gne attachnent process using a

g FPess ate ety ik rifortvorphe MapoeL i, i g samele
thatto vaus irestrareat fandtsese edstidsy waad gpeantrgradoad8®nwhen

na to he device, 1 ckage, t
thede‘l\%&zeeroslrbnt SMS r?’%ﬁﬁ(l ées“fa% ds?cf ex‘?%l el%ﬁlégch aér}g devices
wergartoFtedA lsmmfableecpr mfestshet oftoacdnffatrensamgibgane-panel
coMSigi@at REndevice includes the followng: 1) Renove

the sanpl e hol der device and receiver vial fromtheir

padkayes. 22 ) shewértthhe reanpre IR déhedanei@dant gead-stop

volh@eeittit W medsdrdd PRELS Eﬁ@séaﬂ@{rﬁcé’@' WEEON cEAL Q1 fuged
npl e hol der reservoir gb maxi mum

for\/aﬁﬂe)m%ttel?ouf:lf‘%uch?}??g trﬁéulln% rsoﬂ?é’ V\/ltf’ﬁtt he'fierfe the
merbranePdklicap tbﬂflgﬁréﬁmﬁﬁhed3matheMweoe|veoknaaIcho &
er sanpl e h | d er de nd .snapfit pnto pl ace.
IOd% aghﬁb )eR§iFe aqgoo leVStaggﬁ ?ﬁgpcgﬁ AAgS ¢ pathin 10
n@&@pleTM@Idsi thdl@em%nﬁne4dhelsanpbefhghdet1d@w|c&kamdMWCO
BV fo! e trpf n f
¢ o o Re e 5Por ST nEy 18 Pfegd FEgs! thyumes
witggion I0haigetpee RA eheecksd rilfasge twvsi Agrbrensappkier asmuch

tigh®RR ehip@ahe Cdicdali0es” ahar tBQeoﬁﬁéEeEBr§9' RehbPBSes, and
and speeds for the aggllcatlon ) After conpletin

TeqUHTE ERFRNFAGS pFBcEisteF ethiv e aMfe VOdHPEe Oﬁolf&élldandge"lces
thatesefey ahddd regmidesrenticof ngabrSeparai g1t bepveali§r @gaqulre

ampl e. ho der device b and aqu
2t 43 sTodl FARRERFL OUECEBTYY 197G HevPorP AR Sop Ty R HL when
filsznpheg hioymleralor preseinmsroluh)m@I adExthm:ssaﬂphe are made
r v e W recei.ver
usi %]thori ﬁ\ﬁ?(gwfﬂ%{nbyggég ?Eg’nrtg?én g r% ulrelf aieast 12
minfuglels @t mhlt@é'el o#tad Spiap ttesmesl etho?fQ:IeulL anbewi élllterlng
cyARRamBlycbon LhIgeidiutes at 1000xGs (or pul se
briefly) to transfer the concentrate to the vial. 8 )
Renove the sanple holder and vial fromthe centrifuge.
Separate the sanple hol der device fromthe vial. Snap
the cap on to the receiver vial, and store the product
in a responsible manner for later use . Figure 15 and
Table 1 show the results of water flow perfornance
testing using the aforenmentioned filtering process.
These results denonstrate that the devices
successfully filtered the vat er sanpl e as i ntended,
and concentrated the sanple to a specific dead-stop
vol une. The devices do not allow the sanple to filter
to dryness . Instead



of filtering to dryness, the sanple is concentrated

into the dead-stop volune at the bottom of the sanple
W(hmod/mzoetevi ce and the retentate can be renovePCT/EFI908/610145

pette or a reverse spin operation. The data al so

Wha§h6ﬁ/Fﬁﬁtm?ﬂelﬁDre open nenbrane structures, such as

the.l OBK devicgasiohaveedifast eforg W inat € at haaueemi;;:esSaid

having. | ess o en nmenbr ane structure such as device

cont ai MG RENbFaYe "Havichg KB SNCES SSThE i | i By ?6ltrate

concentchambesandred sal utaionsoto sﬁ:ddwv\nnemhm&rmg aseeahingly

vol une t e hout e rying

t he saﬁblqu%ﬂeée%%léééﬁtaﬁ%Eva %?%o %é%%§9£tg %&& said

this déﬂﬂéeateuspbﬁmberareWQ&ﬁqaﬁ()aﬁ@mceﬁﬁndtemﬁherane is

sanpl eg, iR nReHOLUST A IBANGH W €y 0SS NOLLEFAULG £t NEM ang

to continuously monitor the concent rati on process.

Essent i1&SBy  thafeyakit t 8r n fgem HdcevRFi¥GRje Forterline of

speC|f@%qdpgehgdnﬁf tinme, wal k away, and know with

confldence that their sanples will be concentrated as

degi'r ed PeWHen TGP dARVEES e TSP whi cHPHR Hbt edeesaid

ahdeadnehmfpahe&t}'er eriuaeed hakent Aegléskfofrdhyabguodul® to

their s es ich can mprom se ness .

t he saﬁ%o tand th §ﬁbse%ﬁente§ﬁéfﬁ esce?gﬁfg fétasald

t hat siypperinhg.Fi gure 15, which denonstrated mater flow

perf or c {ra, 0. ice. T

uang ﬁ@%b?%ﬁés aV|ngf%f£e1d|§E%F%§¥ %gkﬁgggigiﬁg,kurther

3kDa, ®0RDas&s160RPAY - vhdm eso bimarsihesiiear akeitfht bottom of

cutoff&hgwwgg%le fbeséer resulds, denonstrate that the
vast najorlty of the devices that were nade delivered

thé-le @Fsdﬁﬂlﬁérﬁﬁrﬁdﬁéé‘F%aﬂ”ﬁ%ﬁént&ﬁ@été&adrﬁtﬁBsV°1ume
cases tdhembeeO¥ B r Ofe PrHt®i droms ngriegt.er than 90% In

cas ere prqtein recoveries were | ess than 90%
o Sanalyei G257 Cehalabyr BTl e ot daclk AingeLd menbranes
r et ent iise shapetrtoé ann@rgwmehad been danmaged. In sone
cages the % nege g%cgired ue O contac bet%pen tlﬂehas an
menbr ane andt e core h's one cases t hé 'eRbrane
coupon§XWemeomnpaépeahy QWognedewetduiqnﬂnﬁqalt@rbheusions
attachqepgaggogegérlgyl&QlﬁlIomed protein | eakage to
occur. In other cases the dana%e may have occurred due
t o ‘Tmand&e Kevdicengfatclefa sit @hgieie ehRehneabehnbagagne or
attachegr@r giuide asatia Werss OVeriBhdifg,eag APt angle
Figure 16 clearly shows_f hat t'he device filters water
nuch f &SC&EFPhZRTPhR M erocon (r) type device. The
?iatsedalm s:tmwk deha:fjfthaﬁﬁVBperaBQE@ﬂﬁ E?i%elfﬁnéaﬁpbarround

uids to a_kno ad. st.,op volu iC el ps

prevenfndrﬁvgﬁ?g@%egltq%ﬁ¥é%\M¥?ﬁg§s A2 Mecr (ﬁﬂ?e at the
devi ce davwnshwgesanpheé vioereeS. to be filtered to
dr ynes n S e Si e e
17$thrggﬁﬁn¥£nl%%§£§tét gﬁrgsu ng% tég?é Pﬁ %9§ﬁ further
done oFcH®Viiees tdat indeerahde ddiangepidtot timsl deom orof the
the panglsihBat consisted of one 4-cavity nmold, which
was used to sinulate as closely as possible a
pr ¢QucttiPén dediden @ftédﬁlma%nI%dtﬁthéoﬂPFéFlBVePnﬁﬁdessed
t ool CQ;I&S_hlﬁ\bedﬁOfré)ﬂﬁl&lQﬁlVlﬁcyrn[EH di.n i €fe WaSndsedibReter
S|nulat3 ?i as possi bl e the production tooling
with tifd 82¢8p of the panel handling system For
pi |l ot operations the panel s were manual |y | oaded into
the overnol d tool by hand, whereas in production
operations panels would be |oaded in to the production
mol ds using robotics. These,figures present the
results of performance testlng on sanples of the
devi ces that were nade using pilot nolds. Tests were
done on devices that represent the five
menbr anesdevi ce configurations that are of interest.
The testing consisted of: a ) air leak tests, b))
percent age of protein passage, c ) percentage of
protelns recovered d ) dead stop volune after 10

. o, NN N N b . Y



shipped to the nolding facility for final overnol ding
into devices . Figure 17 also shows that the typical

wa 002008 airflow | eakage were | ess than 0. 35PCT/bE2908/010145
centineters (cc) per mnute. This |limt, for accepting.
andlr ejToet PRY1FEr PE GARIMel ertheisd hyPaddalneasing CRBPIises

resul ts ofpaier e dfhapamedsO daehcesuppatt§€ one of said
deternmined to be accgpt abl ﬁ S, measure b¥ acce tabl e

pr ot ei MSFEEBREFonSpert BARENTePETR? s2HFAF eb?eg fit gnother
t he upper sotddiolerdd Nnstirf{ddeee ahandaededavi #didnBembranes
above the aver age Vv, val ue)saolfdthae opul ation ofles rrg{veesen 1o
Fi gure g SHERSTERSt PheBvertl |ng processg
successingl by bomdesiatdheatttm:lpmml surfiroea. si ngl e
de\i'ZCeT'h@: agoapoer d téFa g rahﬁ%régﬁep&?ﬂi €attachments
pressure integrity. Th ata show t hat "t he average

housi ngisdpsespresBu &e fébrlaﬁ‘c}TG@t@eVP@ésgtlhatl%r%eal

nmade . usinRg qaklk cki B? etathememt@@% QacdhNts@h8Shanll has a
greater t han 250 . "At least n=20 devices were

t est ed L@8PAGUEARA of FRBERERDIGNE- PRhel CEBRFTHRT at # ongaised
(38([)3 MA@@QOJ;CKDaoNU@QLdéQED&seMmh er&@‘:@dh | nM/\@@dl &fa recessed
10 e 19 shows at _the levels o

aver ag& P P& norbaggﬁgéjt(}ﬁrot%t‘#s Phat>dfouf e it ine., and
pass) wereeeliassthhanrb&essdd ctpms:mnsw@er @ethet 0 shédanpanel
accept abl el,_ . of erf st 24 devi ces

wer e t%ks%tc‘%évg\él ntél%eac lsefdr rlﬁor]:cc%on N e'-Ta}?lereﬁ ¢ (54L& Banel
menbr arie- pamekleghin@wmam@ntliu gure 20 shows that

the 2VaragacRiALeLy LIGinVaS [RCQUET &l MRS GLARIBEA jacket
t han 90% f or the evices that were tested. At | east

n=24 d&APESSREr e t eledansi mpdHcVeof tPheefakde different

di ffer et rAgNREANEnPARE] SONfdeBUrEd 11985 1 aEhBYECedlvisually
shows that the average total volune of sanple that was

recover®d FofTeRBREIGESFces was greater than 98% when
t he sr.eelks eissfiide POCEMHIE SVaswhseshn Afal®asindF24are made
devi ces were est ed us g?tgﬁ t}rof the five different

s

t
menbr afva- pan8f go%fl §ar B gt re 9F s%omgn%hstmg of
resul t podfy theta\renage deadY5¢I®Ep vduireel itehh@t  was-polymers,

neasured@r\gﬁegs g&?%g x}%&? ek EEHQeg ]c:g{oﬁ[lotrlles
m nutes time. S tssowtatt reeo
meHér-aned defwl@efa@eﬁfll g ditdeons COBKDHL MANCE, FOKDE IMADECket

& 100kDa MNCOF; ef e ahhe tacaghl egedgeagaate% Vah¥BEBS ocked
within 10 m nutes. Two of the nmbr ane- devi ce

conf i gurBeFBTEY Smum@‘i@%kﬂ%@ Ay Mt fSiEider side
down todlbhﬁé:ts dﬁﬂﬁ:ﬁtsﬁn_gth@ hlgﬁﬁré(\hé héeh Y MiHAHeRS.. AS
expect ed_t he wo_nenbranes have a nuch_tighter,

rorr ancTif r LEHEF e SRBIGH Hot EHiHb henbPAREEL afach of
require saie tdine t pahelbercdye isase wol unedeafdfdin dand a
Devi ces £ sin MACO nmenbranes wil |

typi cal | reqﬁll Se@éj%l *8ast gfggm nutes to achi eve dead

st @8 -vol Timesf it ot imn whenide | eler¢hyin ype cavhpreiri mach of
sol utiong,; g Yﬁﬁﬁléya&f a(ﬁ:.eamdﬁo}écé Ngh L K M\gpc angle of

menbr anes w | (gpl cal ly require at |east 12 mnutes
to achi eRRCW¥RaM vol-umes of 20 mlL when filtering

]Eylﬂit%a:: ﬂﬁ@g&ilﬂt&ﬁkgbho%vﬂgéat OES &lairrede s: virqti'erel/r\ said
iltra |on evi ce a housing, sai ous
havi ng a>¥&mp Ipénree§er%%§r Jaﬁ%el Fl t?%&eetrtﬁtanﬂ‘é?l“%n(f ag"’“mple
pai r of spaced menbranes sealingly positioned between
said sanple reservoir and said filtrate chanber
wherein each said nenbrane is oriented at an angl e of
greater than about 0 and | £ss than about 5 fromthe
vertical centerline of saldﬁhou5|ng 2 . The
filtration device of claim1l , wherein each said
menbrane is oriented at an angle of fromabout 1 to
about 5 fromthe vertical centerline of said housing

3 . The device of claim1 , wherein said housing
further conpri ses a dead-stop vol unme chanber at the
bottontof the sanple hoIder volune 4 . The devi ce of

. o I



on said exterior wall. 7 . The device of claimb5 ,

wherei n each panel has one or nore fluid drain holes,
wobkiogl4teaye a draft angl e between zero and 5. BCT/US1068/010145

device of claim5 , wherein said panels surround an

over nol eSSt Wi chihEga5er | & t R@Yofnsfradnttop

end t her@gfumed chalib@rdevi ce of claim 1l , wherein said

housi ng further conprises an, i ntegral flan e at the :

A0S Fetk AR P S A R e g YIS, said

further fxﬂnraﬁmdm;dev3©@ssempvn$ume afq@ﬂuﬁmkixﬁrket and
for .rmd I$t10 tt hSn!_jL”%%r Ogdargeltceer ;gg dlBLQPQC?Cl}é"d IQSether
device o erein said housi i ng conpri se

pai r of pemyld ewcid suFstet, ng cenk oﬁfsaﬁdldenbnéﬁespanels
sai d pan@érr?‘pﬂes!ﬂﬂ; apt aﬁ&ﬁgrér% 0%%a§@8t h@ﬂef’éto said vial
attachnment surfaces, and wherein said nenbranes are _
supporte%PWRF%ﬁﬂQ9 ﬁﬁheﬂ%ﬁ%ﬁlQ§nV§ﬁ§W§ G@Pﬁegﬁrid Eﬁdrscelve
from saighadt aghiet 94 f aeRScel2.inThe devirce ofor@batm;lon
11, wherein said attachnments surfaces conprise

I abyrl nt Bt TS VGur BT 0FOBESP ETARI N hEAFRY cér’ofs%)r% Apmple
11, wher¢&hameachtsa dyareltcdasoaal argivingi Bakce, and in a
centerllne and conprises a rai d ortion_on one sid

of said t¥ ??ell e °@Cess§% g Fon 6R™ therSFﬁe?rlng
si de of senakrdentterd |nempaadxMMEresnbgheteecesse@ driving
portion pn one said panel receives the raised portion

on the other said panel in interlocking engagenent.

1421The Bexi combfingitaom 80f wHexigl n28ai dwhwses ol gedd vial

j acket CONRYISES @ 0! AhAlha2ddikbYEad0 enRAbls@id  interior
di fferent configurations of devices to be identified

vusualIyV%&RP%hfF%?eHWPé?éH ths dﬂ%@@&éﬁléefOFab@aﬂﬁFSrior
, Wher el sheadbpangl smaneermdeaal P yrensel @Cdmsker of

{C)Lfgdlt gﬁ%g{fgu %)%r‘%’St I ngfiﬁ]"ﬁgm yp‘gﬁ‘%}z n}gzﬁé'\tl ' %éﬁaratlon

styrene @@wyd@nabﬁtis eagaihbt Aafibl tsrhammerdemm in either
conpr|3|n€ geq;r@t10%0§% -and, flrgg_@qgm§econd si de
panel s inter Tocked together around 'sa ] acket, each
of said side panels conprising a nenbrane seal ed
thereto. 17. The filtration device of claim16,
wherei n each of said side panels conprises an
underdrain and a plurality of drain holes. 18. The
filtration device of claim 16, wherein each of said
plurality of drain holes has a draft angle of between
0O and 5. 19. The filtration device of claim16,
wherein said side panels and jacket together define a
sanpl ereservoir, a filtrate chanber, and a dead-stop
vol ume chanber. 20. In conmbination, a filtration
device and vial, said filtration device conprising a
central jacket and first and second side panels
i nterl ocked together around said jacket, each of said
si de panels conprising a nmenbrane seal ed thereto; said
vial conprising an interior volume configured to
receive said filtration device in a first orientation
effective for concentrating sanple in said sanple
chanber when subjected to a driving force, and in a
second orientation effective for recovering
concentrated sanpl e when subjected to a driving force
21. The conbi nation of claim 20, wherein said via
conprises an annul ar shoulder in said interior voluneg,
and wherein the dianmeter of said interior shoulder is
smal l er than the external djanmeter of said filtration
devi ce, whereby said filtration device abuts agai nst
sai d shoul der when in either of said first or second
orientations.



