Cellular Perm ssivity Factor for Viruses, and Uses

Thereof FIELD OF THE | NVENTI ON The present invention
w@e@3ilo®s1 net hods and conpositions rel ated to POEUS2005/011654

generation of host cells perm ssive for virus growth

for vir NeesCovalehe irharodiliz#Asd o indidaer Mélecules
Arteriviridae. BACKGROUNDOF THE | NVENTI ON arviridae
Asfarviridae BAGKEROUMDIF THES NEEKRIOGNVeEl oped

vi ruses whose genone consists of a single nolecul e of

Field | - st randed DNA of about 150000- 190000
1 Fmtaggﬁg%yﬁgggkﬁbng. The nanme of the famly is derived

fromAfrican,.Sw ne, Fever . Rel eted Viruses. -African
10001 g, P R PH TS ieRdb T iRon piineianan grrigniar, for
) Asfivirus genys and is the sole menber of the famly. :
immobi Eamd'%mg GHEeToN SYPPOIS Pegit A3iertical sBaserssanciaeensors
. by inplication to be the cellular receptor for African
having Higisadndiegiar meleciges xemgpilizsd notibeir Surfaess.et al .-, 2003)
Arteriviridae Viruses of the family of Arteriviridae
i ncl udes equine arteritis virus (EAV), lactate
dehydr ogenase-el evating virus (LDV) and sin an
2. Desdription bathe Rekated Artr us (SHFV). The Arterivirus having
‘ the greatest econom c inportance is Porcine
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RRSV Por ci ne Reproductive and Re rator

cormpref ek 1085 DR SRR bl B80T Bl oeecon
o SRR B0 e A IR S Bl S S P

endem c in the major f i ne produci ng nations- of

moleculg] Wiiss oRgiCr ek PRtive) AGRIAPIRHSICoTpIOEEh i Gae alfrsted by the
: PRRS is a virus that has been designated PRRS virus or

local presgneg of oy anrlyth. Hidispieamaaeuishave baen Leas tPRREsutcha wide
: di sease is characterized by reproductive failure in .
array of apmtytemidsughlassglitesee oxpgen,doxing, wresmaseitidaldor dther dengs, -

munmm es), high nortality anong nursery pigs, and
hormonegsgid ather ynalasasznalytes WirhesoindiddtoagescuBieardisiRase

has been the subject of recent reviews (Mengeling and

classifisdag®yed GO cdimitausthciial dh whigd Sbir Nagay id 02;
Pl agemann, 2003). In tcﬁiéa pi .gVY lpRRS\’/lr i nf eiétéi %%Sei%g%r example,

the actililyBfirRshy mdﬂcaw%?sﬁcrfés ol bise e%ﬁr{/b%gi in S, Patent No. 6,344,360,

nonocyt €/ macr ophage |1 neage. F ntrate

e IR RSO (AL i oo
of tuminBgesnck M BarsRHRE Hho(Peshar? oflgh Rr IR o dheA T istenibes o

has. resulted in cell |lines_that are not perm ssive for
fluorescapeclRIRII Mg SHiS Cqr@inges DHoTescaitt lantaanids. metkenelate
virions are specifically bound by macrophages and -
complex whgpe HLprasgenee eMmissien Iiensaly d3i insreaser\bysthdqugsermiesof certain
Rel ease from endocytic vesicles requires acidic pH
sugars. (REngfgatagaties aif indiggopmolganias iatlubde ralanigneatfic indicatosmiotecules
medi ated by interaction of the viral matrix protein
wi th heparin sulfate gl ycosanm noglycans (Del putte et
al ., 2002). Internalization can be facilitated by a
210 or 220 kDa nenbrane gk?coprotein, as i ncubation of
PAM cells with nmonocl onal antibodies to this
pol ypepti de block infection with PRRS virus (Duan et
al ., 1998; Wssink et al., 2003). The 210 kDa
gl ycoprotein has recently been identified as
si al oadhesin, a nmenber of siglec famly of sialic acid
bi ndi ng i nmunogl obulin-like lectins (Pensaert et al.
2003). Transfection of the non-permssive PK-15
(porcine kidney) cell line with porcine sial oadhesin
conferred the ability to internalize PRRSV particl es,
but there remai ned an apparent bl ock at the uncoating
stage, as virions entered into cellular vesicles but
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One such pol ynucl eoti de conprises a pol ynucl eoti de
encodi ng a pol ypeptide conprising SEQ ID NO 27. One

W@ eal/1pwBy nucl eoti de conpri ses a pol ynucl eot i dBCTMIB1005/011654
the sequence set forth in SEQID NO 26. One such

[0006] PO! YrtHd inghbiSiRzRAISTIrAGIE c@leDOSUOAUS] Raldatsr rRbieedieBJom optical
. - pol ypeptide that has at | east 98% 99% identity to a

sensord i SR B chRII Mg Lo TRt tho |
. aJo] j ifferi . '
immobifRgRTBANE Bes 1BF VBOre T TER e o{heithfsd Fistr Ao,
. such pol ynucl eot | de. ri.ses.a . polynucl egtide
certain BHBRRIGRIGN WeT s JoIonL SR T e g RrP b iteRe 14 fRRorsand rus,
) no_nore than 10 conservative nino_acid_ﬁ%%stitutions.
interferepyéth digdHNEAN AP Wa¥egdapr YW rMEBPRIftRIcBgPENeds can
encodi ng a Eolypeptide comprising SEQ ID NO 32. One
also changshtheaipfisacprepertts ofdhestidese By Dy sausiaetiugkling phrippling of
the sequence set forth in SEQ ID NO 31. One such
the surfpcs ythus dsotptitg thermgpticslgsath op alsemsot evad\desdyaifdchgaterial
pol ypepti de that has at least 95% 96% 97% 98% 99%
propertie€emhub ythees B PodyRepid deed fir ihprdvenentSEHeDvaOndihtor
One such pol ynucl eotide conprises a pol ynucl eotide -
molecule8eedimmoniiRel Yiredt inftRoBilitdtRin fitbstizesn PHQ ridedNEpadttulitly
: no nore than 15 conservative am no acid
. g i ti . |\ i rd . .
Consplcégﬁim fid do?@%deggﬁggg)i‘iﬂgﬁ’% g WGl R L IE6LIES BRIJH8ST Bodies, in

nucl eot | poﬁypeptlde differing from

LS NGO 34 ; ' atirve am no

paﬂwu@ﬁ%%ggh%g%ﬁﬁﬂ?ﬁ%ﬁ@%%gﬁéggﬁgﬁﬁﬁgﬁyﬁﬁﬂﬁg@¥ide conpri ses

a pol ynucl eoti de gncodi n | tide conprising SEQ

. E) NO 34. One sﬁﬂ“ﬁﬁ"y%ﬁhggﬁ%gp%nprl ses a

pol ynucl eotide with the sequence set forth in SEQ |ID
[0007] NO = #Ba fiieaspgeh th Plaseel Byenien bdifinctatty @ method for non-

pol ynucl eoti de encodi ng a pol ypeptide that has at
covalentlpatacltibge rasetongtesulasivgliceByrndentletty atsupport. This method

pol ypeptide set forth in SEQ ID NO 36 One such
compriseel(3nprelviirg deupponsusase aopptiyingcdt éadst dacqgubpden ¢h)echanging

pol ypeptide differing from SEQ ID NO 36 by no nore '

the inte§ Mg of Hre PENERI G bIMEISIT0RENEE bdlysidrThitnstthan®rmQideast one
such pol ynucl eotide conprises a pol ynucl eoti de

interlaciﬁg%?ngé,gﬁz ﬁr&ﬁﬂiﬁ@%@@a@?oﬁé HeromeictirRMiniEatbPoNAondfeby

an 10" conservative anmino acid substitutions.
* oreot 3040 B XPURLRORL B L e duEh e skl
monomRHERRIRHTERLL H5 AT AR € ol 248 SRkl oosenca

ol ynucl eoti de conpri ses_a pol ynucl eati . de, encqdi a .
polymerghajie f fafeen faPramice aUriaea n Mz o8 105 Coips(naaeyep 4l this
. 95% 96% 97%. 98% 99% identity to.a pol ypeptide set
first aspregt phtherpresent ipvewrtiong themacEppiepeiry gigaier alecule in (c) may

. conprises a polynucl eotide encoding a pqupeﬁtide

‘be a padidifyerifully polpmeszey Doigator mpldgylencAligsnativanaring snonomers of the

conservative am no acid substitutions. One such
pol ynucl eoti de conprises a pol ynucl eoti de encodi ng a
pol ypeptide differing from SEQ ID NO 42 by no nore
t han 10 conservative am no-3aci d substitutions. One
such pol ynucl eoti-de conpri ses a pol ynucl eoti de
~encodi ng a pol ypeptide conprising SEQ ID NO 42. One
such pol ynucl eoti de conprises a pol ynucl eotide with
the sequence set forth in SEQ ID NO 41. One such
pol ynucl eoti de conprises a pol ynucl eoti de encodi ng a
pol ypepti de that has at least 90% 91% 92% 93% 94%
95% 96% 97% 98% 99% identity to a pol ypeptide set
forth in SEQ 1D NO 44 One such pol ynucl eoti de
conpri ses a pol ynucl eoti de encodi ng a pol ypepti de
differing fromSEQ ID NO 44 by no nore than 15
conservative am no acid substitutions. One such
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relative to a control sanple derived froma contro

cell or cell line known not to support the growth of
W@ a00d/1098us i ndi cates a propensity of the teStPC’B’U52005/011654
cell line to support the replication of said virus.

at IeastQar%nﬁ‘wa%Fﬂ?ﬁQbH@l@F i@t r'hH@CU@SSiﬁl(@%g‘?bErS% Ehgal rﬁ?}l'ﬂnenzed

consi sting of Awter|V|r|dae In a'preterre enbo i ment

in (d) t&%‘? néégg éenﬁhl yl &gwb %et anot a| dvirusis
[0008] ?223 he %’xs??hgné‘w”sﬁﬁ%é?%fﬁ%&bf%géﬁ%@fﬁ%gv' % fpgmele,
N R R M e ke R e

may be determ ned by PCR The invention also includes
acroraolﬁ@wlﬁwdf@ﬁorrm@ms iHgM/her pPdendherpobr The pestmerdhains may
or cell line to allowinfection by a virus sel ected
be tightenedhaghin oy heprecmvai st thegobfentor by ipelyrmetizatian @f the monomer
Asfarviridae conprising: (a) providing a sanple
into thedartradhillicmaparipleptiad grlidatanrédpectiesly. tretHis aspantlof the
li'ne; (b) determning the anmbunt of CD163 pol ypepti de

1nventldrf'tﬁ@bl%ﬁ@ﬁﬂh%cé%@?*b'e“h;@'?owﬂ‘dﬁ@éﬁ@ﬂﬂ@ﬁ@@%m@[ﬁec@laﬁ%ﬁ@a’tor
pol ypeptlde relative to a control sanple derived from

molecufd ﬁ\mptbre y Hdh@rTﬁ@%berFﬁwé&BégheWatc% i s‘bﬂbhﬁn optical |

virus 1 ndi cat propensity of
Wavngﬁéc' t Tﬁg ln%ac%m%%culelr u@cé&gr W&?Lé n*ahyrqwuefs | Sﬁegglf rlngfé géference
conS|st|n Qf Arterivirida

reg*onsprﬂ}eét ?f%&egr °”%£ﬁ9m mﬁxg et Bty Ty shBlep or consist
of at o4, CPer CTRBR oM alAR RaRMAPBOIRCHRE YoRPF MARPUSIRY also

Fever virus (ASFV):.In one ermbodi ment  t he detererm ning
comprigesone 65 MSINe SFSSIBKETe onbighin Hyn£resslinl thy WP'@@UWWICE\W

an anti body specific for the CDL63 pol ypeptide, under
molecuowiihinitodsupp@it.ei n t he anti body binds the CD163

pol ypepti de. The invention includes a nmethod for
[009] Imemsacdnageddeet, ihe pesssint jnvehtion [§ dreated o amgraftt €te lgyafa

virus selected fromthe group consisting of

preferabiyt @rprideisdasurpsé iAsiLaNg atdestemenidlphBgand@h rRaevhttiecular
a sanpl e containing nucleic acids fromthe pig to be ‘

indicatdréab eulebﬁ%r%ﬁ% Ghﬁ&cﬁ&f-’zeérﬁﬁ’%’c tRé n%&rdrﬂ%@c@%'nﬁ’cﬁcator

enco ing a pol ypeptide or its conp ement in said

oleouﬁeﬁfgg%gblgWS%{%&@&We%ﬁ;a‘?t I%‘goﬁgﬁ}{g\{é in 3 ?tqgéytcon 0 f\é%%lymers
of the sgg”grtv BEE ﬁ%afe%% qr??d?@@wﬁ Iﬁ%ewgﬁ?iéff}?ﬁ?hg i g

to be tested to ted sai d virus.

macroraaigEHRREIICA Pl erCH %&f %@%@ﬂ CETBh Rrﬂee@'fea Gfbaq substantially

consi sting of Awter|V|r|dae In a preferred enbodi nent
correspanel feitherorertraetan ideninatasrosmieeH aindicgiaraniesule that is

is equine arteritis virus (EAV). In yet another’
not parénba diraf (tativairdoletuley Thos® prapenticswinay ifeuds, huit e not limited -

(ASFV). I n one enbodi ment the determning is

acconpl i shed by hybridization. In another enbodi nent

the determning is aeconplished by PCR The invention

al so includes a nethod for-4rasuring the propensity -of

a pig to be infected by a virus selected fromthe

group consisting of Arteriviridae and Asfarviridae

conprising: (a) providing a sanple containing

pol ypeptides frompig to.be tested; (b) determ ning

t he amount of 'CD163 pol ypeptide in said sanple;

wherei n an increased anount of a CD163 pol ypepti de

relative to a control sanple derived froma pig known

to be resistant to said virus infection indicates a

propensity of the pig to be tested to be infected by

said virus. In one enbodinent the virus is sel ected

fron1the group. conS|st|ng of A«ter|V|r|dae In a
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Therefore the invention also includes an isol ated
pol ypepti de having at |east 90% 91% 92% 93% 94%
wQOH5/1008% 97% 98% 99% identity to a pol ypeppCTESHO$/011654
forth in SEQ 1D NO 44 One such polypeptide is a :
to, the H@Ié/cﬁﬂ‘é’ﬁ Iafrhigith To@r 4 iz té 0P s BERrdri2eNESgiohd, BiycHas G'Qélﬁwer

han 15 consérvative ‘am no acid SUbStItUtIOﬂS

reglonsl? W%ﬁﬁéﬁ@%b%c@lep Maynsps ragdbiithe rnﬁcﬂgctﬁlé%rﬁrﬁ%y and/or

more t han 10 conservatlve am no

terﬁawisﬁﬁéﬂré?arég%ésa%%@%m@?gae Fho" lent T on arsc
o010 515, 85598 4255359 BB 8 il Rl PRl o

to a polypepti de set forth in SEQID NO 46 e such
non-coyRipyibepa @dNg andngieriphBIaHE i 3 FeRtGig MeomeBiad 4y RiEses (a)
46 by no nore than 15 conservative am no acid
prowdlr@aeuppgrtt iharing aopefanectompising pt least one atrprg ignipaiode, (b)
~differing fromSEQ ID NO 46 by no nore than 10
adding totreeswriddevad laastromedodidatonbedlecule icomprisiDgeatdeadt one charged
pol ypeptide is a polypeptide conprising SEQ ID NO 46.
residue i 8lcRatdecoppositatof tmatadfsiee lontd grdep, @) imswbilled the
pol ypepti de having at least 90% 91% 92% 93% 94%

mdgcato%(@le@@l%oor&t?\%s Ut 92U iSO bbhY bbiveePPleYibeRldrégp Sethe
forth in SEQID 48 One such polypept|de is a

Suppo %é’ﬂ\%oét'lggstcﬂrfef éﬂdrggd FdpeSERhd Bnﬁr_oﬁﬁf Of X rr@é Snay be an

conservative am no aC| d su
amomcsg%&'{bqﬂgéﬂg&tlérdg%ﬁ%ﬁet an 2%%2@5{,2{ ékgﬁ%dg@? xample
~ subst ti One. such. pal ynucl eoti de- co ses
may besd Bl ﬁ?@@d@ﬁe@aﬁnﬁ R GNP e A e otﬁﬁgpekzeer of, for
I D NO 48.The inventjon also | udes an i sol at ed
examplepi®nséd 9ﬂ9@n@5vl. @@thﬁﬁ@?%ﬁnWéeﬁéow ?r?@éi g thgguiface of the
sel ected fromthe group consisting of the
supporiol ynucl eoti des enunber at ed bel ow. Therefore the
" invention also includes an isolated. polynucleotide
[0011] conprlnsd fogrth(aspeat, plod prasentinveniorsisqlikacted et séosartior n
SEQ IDNGs: 1 or 5 (b) a polynucleotide that encodes a
determp@igy/ repiredenddiet chraenabtibeaban a0%Myte WithinZ2etedildfh Thé%ensor
75% 76% 77% 78% .79% 80% 81% 82% 83% 84% 85%

7
18 I 00 S SSNALGNDOECSl cS i v

sensor@)%}j%hﬁrﬁ éqﬁa BndlL dé} ihdicaBRMdR AR whideIn %SpoBse to the

eot| e encodi ng a pol ypeptide of’ S

prese“{*’g;“ g?%?\ay@éjﬁ gah%t&?%ere gﬁg“ eétlhl%egtn on a éroa%lengllﬁ‘é(rgg{enshc.
The sefgp IR EbLeRT R S CefRtorIgER BBlde %%eé"f‘-?fm&e g

13 (b) a._ pol nucleotl e th t en es a pept.i

molecweﬁa@n #oicR g¢neseiesqavgieridel signa aﬂudbizo qr@@.‘fpﬁh% ghanges -
pol ypeptide set forth in SEQ 1D NO 14 (c)

in at lepsll gnauchiaracicdstiencibaiingcatopaigemiie Nichos ”SE@W? ofthe
(d) a polynucleotide which is the conpl enent of any of
(a), (b) or (c). Therefore the invention also includes

~an isol ated pol ynucl eoti de conprising: (a) a

pol ynucl eoti de sequence setdf.orth in SEQ ID NOs: 22 or
23 (b) a polynucleotide encoding a pol ypéptide of SEQ
ID: 24, (c) a polynucleotide which is the conplenent
of 'any of (a) or (b). Therefore the invention also
i ncludes an isol ated pol ynucl eotide conprising: (a) a
pol ynucl eoti de sequence set forth in SEQ ID NGs: 25 or
26 (b) a polynucleotide that encodes a pol ypeptide
that has at |east 96% 97% 98% or 99%, identity and
or ‘simlarity to a polypeptide set forth in SEQ ID NO
27 (c) a polynucl eoti de encodi ng a pol ypepti de of SEQ
ID: 27, (d) a polynucl eotide which is the conpl enent
of any of (a) (b) or (c) Therefore the |nvent|on
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SEQ I D NO. 15- 16-pri mer sequences SEQ I D NO 17- cDNA
sequence encodi ng human CD163v2 contai ning fl anking
w(@ pesAemdi ng) sequence. SEQ I D NO 18- cDNA seqRPeNTS2005/011654
encodi ng human CD163v2 SEQ I D NO 19- predicted am no
presend@CorbciegHeaten of theuwmant€DIbthi?s&tQr) theMia@onlequiiamedicator
sequences SEQ I'D NO 22- cDNA sequence encodi ng nuri ne

molecul@%ﬁ%Bg CAHN it df D atvisbn @it (28006 Ehaig)ofsR (pmiote PER:
sequence encodi ng nmurine CD163v2 SEQ I D

! 5
pormef g Bf;.%%s%wmﬁ@wwnﬁwc%@m .

oo FESALBLR, 80K Mool BRSPSl 3 My 3P oo, i
eGSR LA SARIAR FheBi s Dl

sequence encodi ng MARC- 145 CD163v3 contai ni ng fl anki ng
pOlymeth'@?ﬁt%ﬁ'yl?@?- sequence. ' SEQ | D NO 31- cDNA sequence

encodi ng MARC- 145 CD163v3 SEQ I D NGO 32- predicted ,

am no acid sequence of MARC- 145 CD163v3 SEQ I D

NO 33~cDNA sequence encoding Vero cell CD163v2

transcri pt SEGrdl is@iptioredf theeBrawings aci d sequence

of Vero cell CD163v2 SEQ I D NO 35- cDNA sequence

[0012] encodihatcéerpaging drRlirds3whicarsrelingirpSizad Peiih 36d form part
predi cted am no aci d sequence of Vero cell CD163v3 SEQ

of the S%&Imtl%% lllﬁ%e%%‘%@g GARINHRER RGBS Brdsink lrﬁ@hﬁ@h{ 4nd,

ranscri pt SEQ NO 38-- predicted am no acid

’coge’therc‘\?/ﬂhj E Qe Qriph Coggﬁof leh' s%%‘é%ﬁ*@?%%rh@nﬁ@s o?%nventlon and

quence en ero cel transcript SEQ

o ot PR T LR Bl b v, e

cel | CD163v6 ns pt SEQ.1 D NO .4 edi cte
referen G UmBBERIRHCE DoV oefw%ﬂeba@s%%é%%”ﬁr&b 352D, the
‘ sequence encodi ng Vero cel 7 transcE g SEQ I D
ot mOSN@QMS Preeigferease HH’(‘I@@%&%@""‘%@%{I&%@&V“& mpighthe reference
CD163v7 SEQ | D NO: 45- ¢DNA sequence encodi ng cani ne
" numberdipdieRyears.anscri pt. SEQ I D NO 46" predicted amino acid
-sequence of canine CD163v2 SEQ I D NO 47-- cDNA
[0013] sequéTigreeridoatichBdsaisvhedti6 BiBtratiamot thiepprimasCandiertiary
NG 48- predicted am no aci d sequence of cani ne CD163v3
structurBidfef wies ebiubld wacRimdibeulbr mdoags rhvlgutie échcdnﬁgm the present
conmparison of susCD 163v 1 with AJ311716 Figure 2
inventi no aci d Sequence alignnent of susCD163vl (SEQ ID
2) with AJ311716 (SEQ ID NO 4) Figure 3

100141 171 TRoEE S HE AR A IR BRI AR rEL or AR,
163 |

‘“d'Catqﬁlr‘a@ﬁF‘é@s\(}\:%E)P‘éccifga'ré‘geic @&Mﬂ?ﬁ@?ﬁ{%@ PR S vention.

100151 ATt o1F BVERBAIH0 SLreh i S @80 TRt S 7 (S euffece of

purification yielded DNA fragnents that wer e

an immebbizetoreaupyort bgen eddiien|of 2iselyahe cohesive N t|
termni. Pronoters from RSV (pRSV) and SV40 (pSVv40)
are indicated with arrows. Figure 5 Map of pCDNA3. 1
Di rectional V5/H s/ TOPO cloning vector Figure 6 Three
BHK/ CW/ vl cell lines,. #3,-%5, "and #12 and a .
non- per m ssi ve BHK cell line were infected with PRRSV
i sol ate P129 and stained with SDOM7-FI TC. Panel A
shows a non-perm ssive BHK21 cell clone. Panel B shows
BHK/ CW/ vl cl one #3. Panel C shows BHK/ CW/ vl clone '
#5. Panel D shows BHK/ CW/ vl clone #12. Figure 7 Three
BHK/ RSV/ vl cell lines, #2, #3, and #4 were infected
with PRRSV isolate P129 and stained with SDOM7-FI TC.
Panel A shows BHK/ RSV/ vl clone #2. Panel B shows
BHK/ RSV/ vl cl one #3. Panel C shows BHK/ RSV/ vl cl one
#4. Figure 8 Feline kidney cell lines stably
expr eSSI 'ng por ci ne CD163vI showi ng PRRSV pl aques.
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Cells and cell lines can be either virus perm ssive"
or "virus non-permssive". For exanple, a cell or cel
wo 2ovs/10098t i s virus perm ssive i s capabl e of aPtDURIg5/011654
virus infection, subsequent replication and virus
[0016] Prodydures 4AfareehB saowcehlechamiemt dfatiffisgon of apolymerized
non-perm ssjive is incapabug of allow ng virus
macromoE &t iRficaty hssasea throegh aaahtetlaciag rad BHE tightening of the
production. A cell line that is already sonewhat :
: nerm ssive may be rendered nore perm ssive by the
nﬂeﬂamﬁgt 6%5 of the invention. Arteriviridae refers to a

fam |y of ve |1 j -
100171 e ofdfige EA THESS FeP Redigl IS A R} frdlb{8e Sontaining
i ncludes | act at e dehydr ogenaseel evat.i ng virus (LDV) of
one or 'ﬁ?r@ei?oséqu‘{ﬂ%%h%fg?@W?'gtée%/%?‘ﬂgx?@ﬁ{/f‘?g'%ri‘ i an henorrhagi c
fever virus (SHFV), and+PRRSV. Asfarvjridae is a,
[0018] f ami Iguses PAJedKedhaN 2 repchanbyBdoRFAHeE WRREL WER Ges
consi st of single nolecules of |inear double-stranded
copolynisoatmining 1600 @eeUrs00 Gocadenee wiltand anpct Phierecnl
the famly is derived fromAfrican Swine Fever And -
inventioRRel eted Viruses. African Swine Fever Virus (ASFV) is
" the type species of the Asfivirus genus and is the
[0019] SO! € FRIFBD Showdithe fial byodubhef ther eI shotvrARRSgures 6A
virus rtefers to both European and North American PRRS
to 6. Virus genotypes. Wthin each genotype, isolates
" typically share 85%or higher nucleotide identity.

o020y PSS IS BUEYE e PSRRI i comin
postoe e A Dt B0, e ARABTRe Bl o o ooy

polarity between 12 and 16 _kb in | ength, capped at the
of a sergor BAYINGRNIGHE JEVPHABEHERCS he 3' end. Over
~ two-thirds of the genone is dedicated to open reading
[0021] f r andSgyreries) tol 8C ahaw lhow aviasiorealestiar inicaiehmolecule carrying
structural functions of the virus. ORFIb is an
a termir@X beskivethafgeORkitachath & otihef nesubor lndviag phivodogmiups on its
frameshift. ORFs I'a and Ib are translated directly ‘
surfacef rom the genom ¢ RNA. These | arge pol ypepti de products
.are cleaved by viral proteases to yield 12 or 13
di screte small er peptides. The remai ni ng ORFs, which
encode viral structural proteins, are expressed froma

e O lafied BetahpBRasiAgl fudiisn ( SORNS). The

sgRNAs. are produce conti nuous transcription of

negative-stranded RNA such .that a co n5 | r
NOZZ]sequéﬁs%swﬁ%ﬁﬂgganQ@Smpsngﬁ%ﬁﬁ’ﬁ §§E¥g§§é¥ﬁéﬁﬁgﬁapasto
structural proteins are the nugcl eocapsid (N, encoded
et GEYATTRISPIGN TERUTHRENSX DR BFFE PRA SHEGASANERY KSRGS and
: the maj or envel ope gl ycoprotein (GP5, encoded by
transluGRIY) andTtierabiityaarel grpepribtdasirablegs a orgulh, thepafacsaky |
GP2 (ORF2a), and E (ORF2b) are mnor structural _
support; avtic erdysbeofatieeof e matgnial tiabsen Banes aoeptivalweveguidgetoften
been el uci dated. The nol ecul ar bi ol ogy of PRRSV has
been the subject of recent review articles (Dea et
al ., 2000; Meul enberg, 2000; Snijder and Meul enberg,
2001). As used herein, the;%ern1"CD163 pol ypepti de"
means a protein encoded by a manmal i an CD163 gene,
including allelic variants containing conservative or
nonconservati ve changes. A cDNA sequence that encodes
a porcine CD163 pol ypepti de has been reported (Genbank
accessi on nunber AJ311716). A nurine CD163 pol ypepti de
has al so been reported (Genbank access nunber
AF274883), as well as nultiple human variants,
exenplified by Genbank access nunbers AAH5128 | and
CAA80543. W report herein polynucl eotides that encode
porci ne, human, nurine, canine, and african green
nonkey CD163 pol ypeptides and which conprise the
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pol ynucl eoti des or pol ypeptides, is taken to nean
separated fromthe original cellular environnent in

wokioshotBe pol ypeptide or nucleic acid i s nor matT/¥S2005/011654
found. As used herein therefore, by way of exanple

has a s8NbbroBelticaNBSEE VB aMFERINt FonRtHeasOFBIRBIYE H6e Indiddtetemolecule
constructed with a pol ynucl eoti de of the invention

that s o‘éé‘)%tgﬁé é%gg a‘?ﬂ‘acﬁ@ﬁ t0 gﬁﬂ"sﬂﬁgé’e THE! Rt %f Eﬁiﬁértle%%(‘dlgd SR Y

fromt |n|t|on of i sol
. I
RIS LR P B0

. ol ynuel epti .d i nal l ,
s cten SR UEHERO e a2 ffoyno?f‘”*é e el win o
rm"identity" mlarit h ‘

' sensor) 2@71@ %g@&t@ét mg&ecH% %b%f % g%%gécﬁ'gl ?ﬂatﬁn?%tgs;%%g? y "fesirable
sequence "identity" with respect to polypeptides

if analylgefara detense@iman gaveripBEERT-agerain emPReMEsIHOr the present
resi dues in the candidate sequence that are identica

inventioniarh dinestedeati abindayingreiféadivedngumbilizatioe of inslicetormolecules,
al i gni ng both sequences and introducing gaps, if

including @é6esdaiofecular indicatv endlbeules deaspite pez diferersmegle tioeproperties
Identity, and not considering any conservative

of the s%;b‘;b@! bhdthe RlicBoPablecafe, bhe vﬁmueaﬁﬁrisélzrﬁfﬂebﬂng the
ercent sequence |dent|ty i s determ ned :

perform[%\iﬂ_eg %’FEH@H@EC&I‘?@Irﬂ@l@éule':c(‘ier?é?@@ﬁ{t%dlrﬁéﬁ@-ﬁ? te Brdsent invention

atusova TA and TL Madden, "BLAST 2 sequences- a new
e R e T A D

. two am no acid sequences are aligned.to
aohlevedmm%dquea(%pﬁe al i gnment scores using a gap opening

pena ty. of 10, ensi on _pen
[0023] ") os%we@% vty Br e ROk R RER et destlincionBiR b re
(Proc. Acad. Sci. USA 89:10915-10919. 1992). The
presentpieyedion. |%mdilqayor rgolerele acsPrdinafetheresentigyeniipnea
of identical matches x 100 [l ength of the |onger
moleculsdtavimy et leasmirecharbcigaptic,isvch egfietesasneet thet Ismaftpsted by the
. sequence to align the two sequences] Percent sequence :
local présémdd @frart ztialyief tRuchr af Edicadort molesulthmamobasgyity activith on any
: respect to a polypeptide of the invention.is defined

numbet G RINRIASs indkidiey, GRibhediimitéd wYluminaecshdepsudies flubrdseence
candi dat e sequence that are identical with the

and phé%ﬁio‘?é’@o%n‘c@ S rban@ebr SREHABERS, %b%dl@éh@'ﬁfhd]@cdl@@of the

uences and i ntroduci ng gaps, if necessary, to
G DS 1 4 O o

stitutions,as of th

molecufiFeRtH §5 1At SHUHBET SR PRI dAfchar BRS @%%e'@orexampfe
 the congRSCESAORBAT U t%a&'sé’t”f?m@waga%%@ 6o Pha? BGagerds u.s.

sequence to align the t uencesé Am no acids can -
Patent pabltatios Pﬂ@%d2@&2!@ﬂ%_f@?§j5 %2 Q02563 Mbyrdy haesatdaast two
contribution to secondary and tertiary protein
structure. A conservative substitution is recognized
in the art as a substitution of one amino acid for
anot her amino acid that has-similar properties.
Exenpl ary conservative substitutions are set out in
Table 1, 2, and 3 below ‘Table 1 Conservative
Substitutions | SIDE CHAI N CHARACTERI STI C AM NO ACI D
Al i phatic Non-polar GA P ILV Polar - uncharged CS T™M
N Q Polar - charged DE KR Aromatic HFW O her N QD
E Alternatively, conservative am no acids can be
grouped as described in Lehninger, [Biochemstry,
Second Edition; Wrth Publishers, Inc. NY:NY (1975),
rp.71-77] as set out in Table 2, imediately
bel owTabl e 2 Conservative Substitutions Il SIDE CHAIN
CHARACTERI STI C AM I\IO ACI D Non- poI ar (hydr ophobic) A

A g m



i nclude invertebrate and vertebrate cells systens.
Hosts may include, but are not limted to, the
wo edosam9sy: i nsect cells, porcine kidney (PK) B€t/US2005/011654
feline kidney (FK) ceIIs swine testicular (ST) cells,
recognitifT dlearengs Eeglunsegak banegd dreescqriaxtagane MRGtion 45urther,
VERO, and CGCS cells), Chinese hanster ovary (CHO
the fluoregtést, |2 bihlayideampéa] eorﬁpilej«em;deselrib@j ndsaiP 293 Keld,844,360 or
and nurine 3T3 fibroblasts. Insect host cell culture
the fluo/@%8sSEndmIbcabsie dompeseds boU. 8 heatexpNes§i506, 10T 418168 be
pol ypepti des. |In another enbodi nent, the CD163

used in RR YRERL Hafe ¥ & H\ePESS), qﬁb@@scﬁ:s@ﬁ%@ﬂﬂeb@ patents and
expression system The choice of a suitable expression

apphca’mo%%ta% lrg&rr%&g@é@ﬁér‘ ?ﬂbﬂef&%c@ ¥ PRPIHARS s ¥ %km@a in the

course upon e’ specific host cell to be used
d th t il
oo A5 @e af %fs‘é?@%%@%?%‘éée?%%PE%SN%‘épo”
InV|tr

(Stratagene), and
100241 pav el FRST P EPGLELH) B Br S Lar BT OB BB PR ¥ seee for
i n mammal i an host ceI I s rray i nclude transcri
one or raprg aeAYiShaticoBXRMEENTT BIPTEBHEE FRRCUBENY éie W&ﬁ‘f@/f mgfecules
genones. Commonly used pronoter sequences and nodifier
~ are spesiéqfmgiesoashi lomtheyebeotiswty, ihe heligstesmatecuipsereisprciiic for
include, but are not |limted to, those derived from
oxygen,hiamedn dhob\wmgal'low\ldesto@(ﬂvvpb{ Rmsar@amoomr\dnwamt(camm
Adenovirus 2, Polyoma virus, and Siman virus 40 .
Howevel 2 He p dYebhedsiof of tHehet Mh@ﬁmameta)ra \otievanenl dfariher analytes
expreSS|on vectors are disclosed, for exanple, in

lo. prBE@ht.invsr2i80. (1983) ),
can be %ﬁ@%ﬁ%ﬁ%ﬁ?gr ﬁ%gur(e%ﬁrr%rﬁﬂr?glpr 25935 (1986)): Cosman et

[0025] 91/ 1%@'@%;"@% e%flrgoc?%%fé%gﬁﬁé)pre%tﬁw@%@éﬁ‘aﬁon@%nmmecules

ecause sequences are known to exist In

C s fromyv u be

suoh asigRrs FeRe e Sar i E000% L aReeo L xprg@é%#é"gﬁ%%f%
CD163 pol ypepti

convertpR P GeRRIS O it ?*eﬁm?%c%w@%dm%%% Sieoie?
expression by replacing, in whole or jn

macronaecHial mgﬂ!Cét%'dﬁ@heﬁ@ie@mmgo'iém@ﬁé%fé}” With e Péﬁﬁfe%? ogmaa@ed
a heterol ogous pronoter, so that the cells express

substraBDi€igmeo)| yrEfEchderato hlp@h’émerl eVslcsomaireulgeinsiedtegpaipcules’
pronoter is inserted in such a manner that it is

or “macePebricuielinitdtnke dictordéTyiogs e qussEDIBEndno @dé ntplecules acting
sequences. [ See, for exanple, PCT International

as mdlc%l‘r{f»’r' heRtLRA, Ned SWDR4fIR6B0uIaPEIM, Mren@atplonsding partially or
[ication No. WO 92/ 20808, and PCT I nternational

fully powbér!z%at FR xR MRP31ARRB] whh ohs clnsereGABEerRE 2K @dother

I'n addition to heterol ogous pronoter DNA,

typs. Angrﬁphf 'rqpltﬁe% fo%ﬁ@s%lm\%ﬁ%ondgElbdeé%%ytd?ﬁduct of the

unctlona ad gene ch encodes for carbanyl

oo RS RIS PR R R g v

along with the het er ol ogous pronoter DNA. If linked to
the CD163 codi ng sequence, anplification of the marker
DNA by standard sel ection thods results in
co-anplification of the CDI63 codi ng sequences in the
cells. CD163 expression may al so be induced by

chem cal treatnment. Phorbol esters, especially phorbo
nyristyl acetate (PMA), activate one or nore isozynes
of the ubiquitous nenbrane receptor, protein kinase C
(PKC) and are particularly preferred neans of

i ncreasi ng CD163 expresssion. O her methods of

intracel lular cal ciumnobilization are also

contenpl ated. Vacci ne Production The nethods descri bed
above may be used to produce any virus that is a
menber of the famly Arteriviridae or Asfarviridae for
the pur pose of vaCC|ne productlon or dlagnostlcs In

o o o . " 1. i I o "



Nucl eic Acid Preparation, Elsevier, New York, N Y. In
one preferred enbodi nent, total RNA is isolated using
wo b@s/TeRI9E0OL total RNA isol ation reagent (Li f e PCT/US2005/011654

Technol ogi es, Inc., Githersbur .) and nRNA is
soluble ireoterhele culsr g e DYMOtICT)es § H\&)rﬁ@nédl@@tcaﬁwpr@ﬁent

gl ass beads. \Wen sanpl e nucleic acid nol ecul es are
inventicanpd nfdcedmbiecutar dedicatabheleaemphichyare e sdimpibstantially

nucl eic acid nol ecules and maintain the relative
hydroph@ilundancesoafbtaine vIsgimaduisahepleepghitich nthrgnérswan be co-

abundance transcripts. RNA can be anplified in vitro,

oolymenZadSiittihy@bphic WiorpriSee Hhesmbaer Shigbldaydroaiic monomers
5,514,54%). It is also advantageous to include

include, %%@%F#’nét ll’tttitte’ﬂ I, w hE8TRINSdES RSB Bdtirylates, vinyls,

Ion an ellng procedures do not change

polysac%t}ﬂ_%{er Uegg?%ﬁi‘ l&)l %gwolgée aE*gi%'Sa'&rpgﬁt'hQsFBt%"@J SE?I%%%HeSa HEMA

tro nucl ei c ac
hydroxwe@é‘t%tsﬁtcw S1 & BOSHEPOEIALT ra%%??%ﬁﬁtufea i3t 18l a?é“’x‘fures
its compl ementary arrayed uclelc a0|g | ecyl e a
of 10 oF FETe GIRSST MBHOBENUBKETE BacT AP B P gegolecuies
reference nucleic acid rml ecul es which specifical lc?/ L
producelydy ¢atinadyrmptizationeofcomonsmeaieragieston maleqUee den@ hydrophilic
nol ecul es. After hybridization and processing, the
monomérydrei dliszebeodim i YyrizdtsnbBuklicaddns hiosl 206 HPDEEI04,
accurately the amounts of control arrayed nucleic acid
2003/00Mebee ub @3/auitkab 8, @00BOK36PL 20F/00EC A drydini disz atatemt,
it ‘may be desirable to fragment the sanple nucleic

Appltcatﬁﬁt donb/esnloes, m'EbﬁtQﬂEfHda{er@!n thyRsFeease hybri di zati on
by m nim zing secondary structure and

[0026] ¢’ OS%FX‘%U@' }28 5f%u%t5‘t§r g@%ﬁ?‘hlﬁ: REEbSIcEs At \Qary according

nol ecul'es 1 n the sarrp e or COITp ement ary nucl ei c

to a nunﬁ%%rhogng%@?s %§§Céheﬁiagfg%@5%§l@qn %@e&%%@%@&ﬁg. ?503/00.13204.

o oot 2L o el e orr ooen, T be bl T D e
cosey AL 28 LIS PR 2 el €16, B TRl

conposi tions that can be detected by spectroscopic,
anthracphet bririmsansr wrtrRsherapdinsieinectaianpeLble macromoleclar

i mmunochemnmi cal, electrical, optical, or chem cal
indicatomeaniscul hea Icabelb/n”reg orfrm@héate“slairrnd@mr@eyltrade‘tbw@mmpe@m chloride

such as (32)P, (33)P or (35S, chem | um nescent
(MAPT A0S BEScarbakghtecibibots mepntirecass ahedivy bebiadn

atons, spectroscopi c markers, such as fluorescent

appro%,%rtg;ergﬂ ahgdodyes, magnetic | abel s, linked enzynmes,
mass” spectronetry tags, spin |labels, electron transfer

[0027] donons And Q’Féoegfn‘%arm@rﬂdthteh%a!:r'cﬂﬁ‘?olegd'@rf BRIc8ehr molecules of the

quorescen ers i ncl ude 3 and | uor ophores
presenWAgt?ntgtlﬂn an Phr%rfe'}rr%ﬁkﬁ 18@%%%? gé éﬁﬁéﬁe‘ﬁﬁggigln u\ReWCh are also

SEQ ID NO' 1, 3, 5, 12, 13, 17, 18, 22, 23, 25, 26,

30, 31, 33, 35, 37, 39, 41, 43, 45 and 47 or other
CD163 encodi ng sequences |n the art and fragnents

t hereof can be used in varlgus hybri di zati on
technol ogi es for various purposes. Hybridization
probes may be designed or derived fromany mamal i an
CD163 sequence but may nmake use of those sequences
disclosed in SEQID NO 1, 3, 5, 12, 13, 17, 18, 22,
23, 25, 26, 30, 31, 33, 35, 37, 39, 4 1, 43, 45 and
47. Such probes may be nade froma highly specific
region or froma conserved notif, and used in
protocols to quantify CD163 nessage, allelic variants,
or rel ated sequences. The hybridi zati on probes of the
subj ect invention may be DNA or RNA and may be derived
frontany nannallan CD163 sequence knomn in the art or

o o o o o NP~ 1 I\ 1~



the |like, or various immnol ogi cal nethods such as
radi oi munoassay (RIA), enzyne-linked i nmunosor bent
was®aye9gELI SAs), i mmunof | uor escent assays, WeSPET/NS2005/011654
blotting, affinity capture mass spectronetry,
referrediioad sogadrmber actssion yegiarsd "Gxhienar rdgiocs! beabrbiebdwilaandresent
apparent to those of skill in the art upon revi ew of
inventiohhreferdits teosgion ofl amminesssiays|af eligrtesentecuvieat p@vides an
al so provides nethods for detection of CD163 .

excimenSHaReBihdescL M aONd BLiPRE r&ioMPeRs B b direB@3ult of the primary
anti body reagents (i.e., immunoassays). As used

structuré‘%"f %' Aole@Del Wsé&odtﬁnﬁ Iiﬁstéﬁﬁén; Bat ctitd {5’3' ?I Caﬁ?uratlon

I body (as defin erei n and speci

may cretaﬂe %Hggén% fe%ggfg r%glo%g [ﬁfgf@f@gg %3;%xpﬁ%§£éfg%t a]gq% Sc?ontext
of the PRRRET ﬁd%@%gﬁ%ﬁﬁa %hagaFfFaa ‘%%PQFr Wﬁ&e’ﬁP%%WEgS@f‘ YR

i nvention are known (see, 9 U, S., Pat.
molecula hesEIeKeimer regiens. 1018 mOéew azéa@ssa%eme&csmemﬁ?o’f I8ee,

_ % Met hods in Cell Biology Volunme 37: Antibodies in
descnbe@bl or Siagnielgyn WSaiPubdertioncae?i &3/ £5404, Innerpmeiedviogiein by
(1993); Basic and dinical |Immunology 7th Edition,

referenc®ites & Terr, eds. (1991); Harl ow and Lane, supra
[e.g., Chapter 14], and Ausubel et al., supra, [e.qg.,

[0028] ChaptA%rde‘sl]cmbé’d/merainl ¥n exgmerokgigndahobiasdbngivass alianges in
~(or immunoassays) utilize a "capture agent" to

analyte §Bﬁ§érﬂa@@h| yuths 'F dehs%% &ﬁé%pée@@ﬁhb's@@teﬁhﬁnalyzed such.
- analyte to a solid phase. In one enbodi nent, the

as exort%@ﬁ ybemp?ezgﬂxggoésrﬁ{)%t hal ; sReal Efﬂ‘ﬁ‘?c! éé‘cophw%?jeccuﬁé)hévmg

sequence, slc an ant
exmmerggégo%ggﬂ ?egggggté;ogﬁgkymap%yo%é%n Iﬁ%?n@lrg%%ﬁcgmf'—'&g

irec rec usin
d ectab e l articul ar or detectab
exampfegﬁéﬁﬁmugaan PeRt Segat %a‘fagwav%ﬂ%@t (.84 Wﬁ&%\fﬁngf‘%
ect of the |nvent|on as it does
mﬂuenc@ﬁ éWu e GRS Gan éiafﬁ%c‘f\}aaﬂ“ﬁp?ﬁ%ﬂ'%éc?? ?%p%faFﬁﬂ Pty from
the antibody or antibodies used_in the assay. The
the emissipintemytysd tho esriaer Wevatarathedhe sesienc upit acerragsrer
(e.g., an anti- CD163 anti body), or nay be attached to
interferimg fanitoe wﬂuibietaﬁec‘sﬂndnem@eoﬂ%m anpeboes; suchas fluorescent
specifically binds to the CD163 pol ypepti de. The
guenchipgesefidr dxavend i axygpn ot it escited dactsn @b gredgentand ofror in pH
conpetitive and nonconpetitive imunoassays for

sto. IndieiteciionaudlaR impbypert rslpsns Mensatpeky L¥&r| for applications
- immnoassays are assays in which the anmount of

mvolvmgne gﬁ&ﬁﬁw rytéﬁor( I3 érﬁb%n?@éﬁds@%‘sﬁl%)adyslo% k& IVvivo

e such assay 1Is a two- SI

- B P i 150 Py
CD163 d
excimery G S Srbergtad Bepoglthr e Rl it B

Patont %H@maa‘?’%Bg %@&E@%ZQ‘Q Seban e 8 LE Mo b8 S, Blgaroooasen

substrate where it is imo 4I|zed These imobilized
anti bodi es then capture any'"CD163 pol ypepti de present
in the test sanple. The CD163 pol ypepti de thus

i mobi lized can then be | abeled, i.e., by binding to a
second anti-CD 163 anti body bearing a | abel.
Alternatively, the secondCD163 anti body may | ack a
|'abel , but be bound by a | abeled third anti body
specific to anti bodi es of the species fromwhich the
second antibody is derived. The second anti body
alternatively can be nodified with a detectable

noi ety, such as biotin, to which a third | abel ed

nol ecul e can specifically bind, such as enzyne-
Iabeled streptaV|d|n In conpetltlve assays, the

Y NN A SN oy o o -



39, 41, 43, 45 and 47, or its genom c equival ent.
Sanbr ook, et ah, (Eds.), Mol ecular doning: A
waoadwsneosr y Manual, Col d Spring Harbor Labor at P€T/US2005/011654
Press: Cold Sprlng Har bor, New York (1989). Also by
and 2008Y0 387 98x tnvpr e rategenarin nefergneaedegaribasuRaples of such
i mredi ately recogni ze that given the sequence
moleculdg.sclosed in SEQ ID NO 5, 12 13, 22, 23, 25, 26, 30
31, 33, 35, 37, 39, 41, 43, 45, and 47it is then

[0029] Possibbeother @m&&ﬁ@nﬁd’f&h@pmmm irpte@tion i thersadromoRieR | ar
anplification to obtain the entire sequence

%ﬁ:ﬁé@@@% d P8R ceid. .REER lecul
xndmamﬁeCH%%ﬁ%%y’ Eﬂséﬁﬁ@%rlch %ﬁbckton LR ncernoecues

o, L O PR 5 A e
espect AR, PO TIPTBS 3y 0 S AT 5 By

i nvention inclu C ,__and

concentigiiom edl FayPOYHY AL OEH %sae%ﬁ%%ﬁyﬁtﬁmp%n%tfy%%h 5o
intended to include allelic variants thereof. Alelic

excitationdnieastty tareendidrs.iasd #drms of a wild type gene

‘ sequence, the nodification resulting from

[0030] r ecoffgunas il drerdut B sgovtihemiswrmkire elyregad ‘t@ﬁaryoﬁftructure of a
exposure to conditions which give rise to genetic

represeffdtiod VOSMII 108 decording antiss pidsket invedtidry pesgemiesly. dite
naturally occurring sequences (as opposed to

 tertiary é’nﬂfbtmtdffs@lchxé SBEHLId BGarREIIRMN S eWEEChy 81d IBe/ekt aneigh

vitro mani pul ation). sequences encodi ng the novel
Conﬂgur%g&ﬁg\?@mz%ﬂ%gﬁ ét@%@ 1@%@ a%@éou@éﬁ\rﬂrd’ﬁ?%%‘rﬁ(?;‘gk@ ri\'ia%cufé: ha"sz in the

embodlrgsg}éﬁ }%cﬁ@%#?ﬁls%mﬁégl{dns 1t R8RS &r Whibh aF@Br‘?—:’alté/d by the

the invention conpril

%35?@»s%a@%“%z%ugﬁ&a&zU'?xcwfﬁm?%%q%@%@%mew%

23, 25, 26, 30 31, 33, 35, 37, 39, 41,
of aromaT?C &l eriy i & Q%Pé%%‘?fﬁﬁ}eﬁ@n‘%r%e% %%%ar(wi@ura%on G have
"non-codi ng strand"_ or onpl enent ") having a sequence

overlappiadwtiecdoNrGRiteiRe T§éﬁqﬁ?§HB%‘ TOPNSEGTIO RAESS'E)S i@a ygvelengtn

22, 23, 25, 26, 30 31, 33, 35, 37, 39, 41, 43, 45, and
that Is dfferantcioei the Waye\eigdio Abareeiesistip Axdhp aiereHgpeglesst GorFor

DNA. Al so contenplated by the invention are other
exampl@oby flucies ot hidesn aneediasy afaheradierigior gawrd|eldramissorandours in

afri can green nonkey CD163pol ypeptides of SEQ I D NO

compar%on]té,thé‘cﬂoftﬂé LaBduS2d sB4cic86t a3Baveldh gt 2f sdistadtallyABwer
which differ in sequence fromthe pol ynucl eoti de of

i MBupkd shechs, 1&s ddsoribbd. atb¥e, s cRackPisti@@mission
energy@%@ 7 “T5P3E S?p37 39, 41, 43, 45 and 47 by virtue of

can be hBE Y@Eé%ﬁgﬂ@atg%ﬁ%ﬂéfambléﬂ?ecoHBhl\'SﬁESa' genetic
~code,” as 1s well "known 1n the art epr esent
i nvention, therefore, contenplates those ot her DNA and
RNA nol ecul es that, on expression, encode the
pol ypepti des of SEQ DD NO 2, 14, 24, 27 and 32.
‘Having identified the amno acid residue sequence
encoded the porcine CD163 gglypeptlde and with the
knowl edge of all triplet cofons for each particular
~amno acid residue, it is possible to describe al
such encodi ng RNA and DNA sequences. DNA and RNA
mol ecul es ot her than those specifically disclosed
herein characterized sinply by a change in a codon for
a particular anmno acid, are, therefore, within the
scope of this invention. A table of am no acids and
their representative abbreviations, synbols and codons
is set forth belowin the following Table 4. Table 4
As is well known in the art, codons constitute triplet
sequences of nucleotides in nRNA and their
correspondlng cDNA nDIecuIes deons are characterlzed

o e -  pe—m 1A



(a) a polynucl eotide sequence set forth in SEQ I D NO
47 (b) a pol ynucl eotide that encodes a pol ypepti de
wo bas/1msl at | east 90% 91% 92% 93% 94% 95P€P632005/011654
97% 98% or 99% identity and/or simlarity to a
[0031] pol ypeptitsie esebodiments ofrth SE@debt M@endgn (ioicator molecules
pol ynucl eoti de encodi ng a pol ypeptide of SEQ ID: 49,
having dtad oPel Mgl muitvee ahigfativslytchergaimpbeteat a sitalg o are
(a), (b) or (c). The polynucl eoti de sequence -
preferrepnfﬂew Hoa BN AR@iddy td bary BueBhy PRgEBKESSr posBIdbiearge
arge-scal e expression of the encoded pol ypepti de by

depend%?ﬁg&mﬁwe"\ﬁéth {él(gf’% rﬁ@itgnfé QUtd Pekarrd 8fblbesdedNtHdBoiety

nucl eo es o I nvention also permt
. Cificati . . . 4 . '
may be ghetl AGTEr A pErEr e Ebtsan Ehbry B sEREcE Be s e uged

human al lelic yariants and speci es honologs, by .. .

AcoordGR IS KREWPIE SEt GBS R GERG TSt Nev s SR/ valing pH n
Nort hern hybridization, and the polynerase chain . .

the enviresaeentor QOPCR) . T Kifolll @@@%feg,edteﬁﬂe@@é@@h?g g% apRyicgfions of
t he CD163 sequences di scl osed herein al so makes

sensorspibsfsarel irtergadin peyadihgSorUel RodpLTyids Zadicaier srolecules that
pol ymerase chain reaction (PCR), the identification of

are stroggnodnic aDNAusElque acesredercadli Rgr ©BM63er eyl avbiep near neutral,
sequences, such as pronoters, operators, enhancers,

amine @B &S8R ﬁrorﬁ}(}dpbﬂﬁvéw kleargAd amateth formtahgtrserivhanbond with a
above entitled "Assays of the Invention”

sulfonatsq émg?s'tf%%iydﬂe?ga%ew%a'rg’édeﬁtth@rpwe al so useful in
hy ridization assay$S to detect the capacity of cells

[0032] L0 EXRELAR%c 4§%ﬂeﬁge§ﬁgggﬂiwﬁﬁﬁhﬁWﬁ&%CQ@s@ﬁgﬁﬁhaenﬂy

expr essi on. Pol ynucl eot i e invention may al so
._be the basis, f di j f ,
contin SEpb ey BB bR el oy g

infection as descrihbed.above. The di.sclosure herein, of .
moleculBR& NS BRRNRORBPY RaE LGNS Sl BRESar g or exarnre, bifcning

CD163pol ypepti de nmakes readily available to the wprker
them toaf metadiliagt SRITEINS N8 eMare STPRGARSITE WP PRERYVRIY charged

~length pol ynucl eotide. The invention therefore
moletiepranhdesMaR TduR of 2Zeyaxetof!trinmethypresorneoe adde.
- pol ynucl eoti des conprising at |east 15 through the

[0033] | engtrhgekstiteatdibB-dnengtehramqtativesatipnicl mdéngeasandicator

every 1 nteger val ue between) consecutive nucl eotides

molecu®k @nPahyauHeathde errdbagtvaCBiHdedinssibdee dnherrétuar,
~ Because pol ynucl eoti des of the invention (including

Figure ?%%?r?ﬂe%)a COMNIE %?ac?@r%l%@@%? i Asembidies par bbewlfig a

encodi ng pol ynucl eoti de sequence, they therefore

s SR A N O o e
mecrorBgLUI 0L G5 SR P00 1, L LU A chgcaes oy
o0, ThSARESRLOD, BLe oot st o LY QU SEMERCE,e quer o

identified through use of alignment prograns routinely-
utilized in the art, e.g., those nade available in
publ i c sequence databases.  such sequences al so are
recogni zabl e from Sout her ri’ ybridi zati on anal yses to
deternmi ne the nunber of fragments of genomc DNA to
whi ch a pol ynucl eotide will hybridize. Polynucl eotides
of the invention can be |abeled in a manner that
permts their detection, including radioactive,
fluorescent, and enzymatic | abeling. One or nore

uni que fragnent pol ynucl eoti des (or other CD163

pol ynucl eoti des as di scussed above) can be included in
kits that are used to detect the presence of a

pol ynucl eoti de encodi ng for CD163, or used to detect
variations in a polynucl eoti de sequence encodi ng for
CD163. Al so nmade avail able by the invention are

o o g, o . o - o



E) NO 42. The invention also includes a polypeptide
havi ng the sequence set forth in SEQ E): 44. The
WO 2wsnvd9en al so i ncl udes a pol ypepti de that haBCHEUS2005/011654

| east 90% 91% 92% 93% 94% 95% 96% 97% 98% 99%
positively deatgedymaisticer susinmed amingympistias pahiph &5e icérsriiaded YRt the

in SEQ E) NO 44. The invention also includes a
entire mplelcypePptd. de dutiasy thbendeciede of &igureBBncinia BEQNE) a

46. The invention al so includes a pol ypeptide that has
tarminal ¥osltBashafi¥623 1w c02%p|cO 3theFéftn 25 %n 909 riaiety. 9894ndicated

9% identity and/or simlarity to a pol ypeptide set

sh@r th hhoSFQ ResNBe dBlecliRe daRvRNé Ma =80 lome)r yees dapicted
Pythe e pol ypéptldeﬁ%aV|ng the sequence set forth in SEQ E):

in theseigu e;éggg’hgglﬁ/ﬂttﬂg%y %ggc%;tdrr}glg/l;égﬁ%&)%lﬁ&byﬁgﬁdlﬁgﬁﬁﬁés&?ﬁs

ors PHLEI T AT BE AR ISR 5t
oo TSR e L RS B o,

reconbi nant procedures |nvoIV|anhost ells
[0034] | nvelit? erefeRe SH1OGFRRAT ilah SHR E%IW@ é’i@gfégé? egoigpule is
provide for such post-transl ational nDdlflcatlons
- immobilited ghereiflafieo Spiraehitzationrumeartt o 21 55pisaat Fyanpesde! sultable
phosphoryl ati on) as nay be needed to confer optinal
sensorskireldegtrtadd iadd iSviPaye driN ase g, ittitd, @kp Fe$sh 8B4 @bddworse
of the invention. G ycosylated and nongl ycosyl at ed
disclosufy 8% iatotbeatpeheteiCBLG3fpohsneptardpesarf augatednethntable
Overexpression in eukaryotic and prokaryotic hosts as

sensors%‘??‘aréc%‘s‘é ahoys Pagnk NGt es0hes4; 50 At @ RE0LPa636,400,874

ypept i es The |nvent|on therefore incl.udes

and Paté,ﬁt é@ﬁlﬁ:%g&%’%%h%'%@@@ %@%?jg)%t Hgéjé IZEIBS%Q de,/H\ﬂ% are

. d ts t

ncoroo 2 KR PEL PRS0 G L A PSR Sl leauBl hns
. nvention |nclude nov CD163 pol ypeptides that are

apm@@”“?aﬁ@@éae”S@ﬁé“?%sﬁys?gbeled is used herein to refer

to the conjugating or coval ent bondi ng of i tabl e

100381 et ob1 ATBI=G RGBT P EISGOIATY EEGHER e FPoriTHp R BedATar
per oxi dase, beta -’ glucuronidase, alkaline

from anpidsphatrasenisaive debtrae Dngtarebt Befaase polyraigrassalstinciude,
| abel s (e.g., fluorescein, luciferase), and

but are hadiratkedbed, $C(ﬂ|cg>olyrﬂélr@ SULREs, pﬂy‘mewmemadv&ﬁsﬂ’w&\he
conmpound belng | abel ed. Techni ques for | abeling

polyhycY@bio lrﬁ@ﬂ"@@ﬁﬂ@l@ Fb!@@ﬂyt@l‘lm@nﬁfmﬂﬁiaﬂs@naﬂe@wdess traoee sold
ant’i bodi e are we known. See, e.g., Mrrison

ddal;is Symanen et al .
sncer A gegw@wo%%(é@% e Piwen ot

[0036] B 0CNEM s 21330 E&@Zg@ed{évé} ﬁ\%fé@%%sl ét%é“dh%@! tHﬁB{em

al so enconpass &> has coval ent

B A .

invention may be indirectly Iabeled This invol ves the
coval ent addition of a noiety to the pol ypepti de and
subsequent coupling of the gdded noiety to a | abel or

| abel ed conpound t hat eXhi%ItS specific binding to the
added noiety. Possibilities for indirect Iabeling

i nclude biotinylation of the peptide followed by

bi nding to avidin coupled to one of the above | abe
groups. Anot her exanple would be incubating a
radi ol abel ed anti body specific for a histidine tag
with a CD163s pol ypeptide conprising a polyhistidine
tag. The net effect is to bind the radioactive

anti body to the pol ypepti de because of the

consi derable affinity of the antibody for the tag. The
i nvention al so enbraces variants (or anal ogs) of the
novel CD163 proteln In one exanple |nsert|on

- o o o o o . o



to achieve increased purity. It should be understood
that the definition of polypeptides of the invention

wo goosnomeded to i ncl ude pol ypepti des bearing PCT/US2005/011654
nodi fi cations other than insertion, deletion, or

they caﬁ%@ﬂs‘eﬁ%b'd@ﬁb&%u@%@s @ﬁ‘a@br@ﬂ@i/éibl% glu@hstWspologlcal buffers
exanpl e, the nodifications may be covalent In nature,

orﬂwdsg@pof'\ Bglb%%ed E@an%%@ﬂlrﬁ lﬂ@@ﬁ&ﬂhl@%@@ﬂr‘@s%élmuld urine,

ynmers, ot her organic, and inorganic

saliva, im?éc% Igrsﬁwé\qgr'ngﬂdfe%% @r%%g%?&ﬁu?ﬁgdwn\%gﬁ%géﬁu%g% d{ﬂfo‘?ﬁ%'ﬁbn for

on ar nt i'bodies

ool LRI e mtera b %d&%b?ﬁﬁ%ff? ciency. Otner
uses ha?%&'e%%?ﬁ'aeséﬂ%@%‘"%wé@f% R TGP Pl . ¢ ORI EGar No.

anti bodi es, including conmpounds which jnclude CDR
2003/00886a8 n tHavaMsr ctheSEaEPTI 28l $4pRossdingeingicsirypelpeiias
of the invention) specific for novel CD163 or
attached tatfreemescerdénceiofthe Phesanéinvehiprerd perticolaly uskén fasledg term
- to describe antibodies of the invention, indicates
in vivo Usk8f stidreay nigabtre implgintms of the anti bodi es of the
i nvention recogni ze and bind CD163s pol ypepti des J

[0037] excl usdes YA(dnde2B iRBLratd # rélirsbémauis meBbf3stion support that
pol ypepti des from ot her known pol ypepti des by virtue

may be QEeWW tgtf}ltgxtddfftﬁéf F‘é%‘é‘ﬁf1n'v€n@<{>r?dlm;ger§f:ulbp'ﬁ@ur g%%?érﬁ@ 2B

0SSl eX|ste ce of localized sequence identity,

show a 98&%%%6%‘% wgh (ﬁ@&#ﬁtginﬂﬁt W@cggaltreggcr)@ OOQSt%E;a?%p%%%ntatlve
i c.ant,i t wth other. ,

electro- %;?t&aéeﬁQSI@ggFeVI(geaﬁ%wleén%@elgﬁFo& %@’%{T@yncogw%}se rﬂ%pelectromc

anti'bodies .in ELI SA technj ques) t ugh, i nteractjions
compongNthSEEyEReed<BUL S| BEeq R vawrasr@% BACHO h%? In one

anti bodies, and in particular, in the constant region
preferregfern bedimsinddarieliosepuws 2 BalyEDt aithigsr Ak asiFong

specificity of an antibody of the invention are well
sourceslmeyvrh)ea,raedr Also itedye pradetred ethbionimbrt, detect®diClas a

conpr ehensi vedi scussi on of such assays, see Harl ow et
photosedlsitive Edehenet ¢ kogh@sdé&etahyraathouyh Mirenalete dobdisSjurismgay be

Har bor Labor at ory; Cbld Spring Harbor, NY (1988),

used. V\@B%E@&rcﬁﬂcﬁhbt cdrh@ﬁeﬁ%@gapﬁ’e%eﬂm‘dlvbld@btro -optical
\ fragnents of the 1635 pol ypepti des of the invention

sensmgacfé?vnc?e 8 C%%Edg? hated, Pé’céﬁf’Ngeg 3Bbats4t he @1@&1'@99@ cﬁswhlch is

first or enost, speC| i c for novel

moorpopa%émgpdh %gsrefe’aéﬁdeb(’d' es of the invention can be

an nethod mell known and routinely

pract din, the art ti,hodi e

[0038] hunarf{sz%bO\Wy narﬁ‘)gréhg?tﬁgé% %\zgi’ %%%aqﬁtfoﬁ%g%
met hod, the non-human are inserted into

ImmobiRtORGPPEF: OOHY SR8 FsPANTPHS 8y UFHEFE rw@eﬁqﬁji%@ample the .
Further changes can then be introduced into the

chains aht VbW ER REWI R QY SRwAG atesMangd nil Pip Refymeric structure
i mrunogeni city. Antibodies of the invention are useful
for, diagnostic purposes to detect or quantitate
CD163s, as well as purification of CD163s. Kits
conprising an antibody of -t%re invention for any of the
pur poses descri bed herein are al so conprehended. In
general, a kit of the invention also includes a
control antigen for which the antibody is
i mmunospeci fic The present invention is further
illustrated, but not limted, by the follow ng
exanpl es. Exanple 1: Transient transfection with
por ci ne CD163 confers permssivity to PRRS virus
infection to a non-permssive cell line. Total nMRNA
fromprimary porcine alveol ar nacrophage cells was
used to construct a cDNA library in the plasnmd
pCNV Sport6 1 (InV|trogen) Wi th the cDNA cloned

' p— e o "



tgaat gt gac tactcaaagt tgtatgtaag actttcaagg gcattaaata
aaaaagaata 2880 ttgct gaaaa aaaaaaaaaa aaaaaaaaaa
wa2@ddemana aaaaaaaaaa 2930 1 MD KL R MV L PCHUBSS/M1654
SADLKLRI1
providestigoacamattdmgattbiyegrt serdtigaadact eﬁ\@mtaoﬂlgdasgﬁopm@aaa
ctgaga SEQD 21 VVDGVTECSGRLEVKFQGE

boundaM/tBlts surrounding and Is inert to reaction.
gt ggt agat ggagt cact gaat gt t caggaagat t ggaagt gaaat t ccaagga

[0039] gaat %cé\@f% ko9 of the brddecht GVMARLS Prdchrio¥chakindiddtor

mo'ew%gszc?%@%%ﬁ%k%ﬁ%%@%ﬁ%&%ﬁ%‘%@g@%@%@ﬁ? A58 n
P U g R AR A BT A R PR GPY SR AR aREIonS

c 81

which ln%%@r@aa?@fﬁ@%ﬁ?ﬁ&%@:ﬁ%@é%%&%@iﬁeflaa%% %%rgg%@{c‘fure
agacac 101 HE WG

Maintairdag @@P@@@@fﬁa@féa?ﬁ%’@@@é@%%w&]ﬁw{%&%é@%?@?@ﬁ@@tﬁbmty
tctgat 121 GSDLELRLKGGGSHCAGTVE 361

of the indgatwragaiect ggaact gagaibel\naiaiedgaygeeijet el erek copgaoasnt,
gtggag 141 VE|l QKLVGKVCDRSWGKE A 421

the macgtrgoaaaltar drajestac gl BerEghgt go ¢ agaaytingyygadhajanakes
gaagct 161 DVVCRQLGCGSALKTSYQVY 481

t hBabHda Husaoggycigesdtbigt ggat ct gcact caaaacat cat at caa-

Isana%?ttat 181SK$QATNTWL FVSSCNGNET 541

[0040] ! CCaARBEE BAGRARARRAAAGANGALE Bh 4 elR G LR U BBLAAARsal is
gaaact 201 SLWDCKNWQWGGL SCDHY DE 601

v ) B P S B
functlongoggﬁggat@éﬁr% ét %(e:t 34 %C@%Qg&g%%%%ﬁtﬁ&?%%%v ee%%ﬁ%ggggﬁ?tztl
e RS R T S

t ct ct ggaggcggccagcegt get gt gcagggaact ac a,ct gtt
achieveg GoER TEBEN LOG GBUA BT IS BN GRa 8o A B O 26 e 641
ct agct cact t t ggagaaggaagt ggacagat ct ct gaagaattc
[0041] cag?J Sr? ggot%eEp@felrrEggsngbch%%eng dgglr\dlc?atm mg%%gle%wgs@og@led
gaggggcacgagt cccacctttcact ct gcccagt agcaccccgecct gacggg
with theaabgtt i3 21wy thad tie BiffsEn\diMatecSoRalY ahatd mRylbe/miirdsihed
agccacagcagggacgt cggcgt agt ct gct caagat acacacaaat ccgcttg
reiativel%@zwaﬂ:o3é9ear$pl%,Thé’dﬁuﬁicﬁ Rst¥nEe lof Binlanzihyte 8 MaGt&nkd at

’ t {
appm%@égggeggg%cr%tl\l&g@glﬂ@swwég%9% rﬂ@@ﬁ% %Q%é%gﬂér@od@%%y 125

microns gﬁ%g% ?g%gﬁw 9%%&%@%?‘%@'{&%&é?éégigé)tb%tr%%&tag%d Et
anproX AR gH s 11T S BLe3hgA REIREE FER AT AT

gt
and, in %grg%%%s%cg%cys '\Qsl:low aC ;p;%ox1mat§yd mlcron. &amtammgA‘ne diffusion

cacat gt tt cact gcact gggact gagaagcacat gggagat t gt t ccgt cact
gctctg 421 GASLCSSGQVASVI CSGNOS
1261 |
ggcgcat cact ct gt t ct t cagggcaagt ggect ct
cagagt 441 QT L SPCNSSS SDPp
1321

Cagacact at CCCCgt gcaat t Cat Cat cct ngacccat CaagCt ctattatt .
tcagaa 461 ENGVACI GSGQLRLVDGGGR

1381 |
gaaaat ggt gt t gcct gcat agggagt ggt caact t cgcct ggt cgat ggaggt
ggtcgt 481 CAGRVEVYHEGSWGTI CDDS

1441

t gt gct gggagagt agaggt ct at cat gagggct cct ggggcaccat ct gt gat
gacagc 500l WDL NDAHVVCKQLSCGWAI N

1501

T T

g gct cagggaac
I S E

taat ct
SSSI |

T T T T



fragnent was then ligated into the plasm d pCW- Scri pt
(Stratagene cat # 212220) prepared to accept the
wale@sgomsl PCR fragnent by digestion with SacR memuXivos/o11654
followed by gel purification as described above. The
distancé rgatesy Rl el abintgs e ssbasatichd oitthe Eensol o \atticiatine
DH5a and reconbi nants were selected by growth in

1ndlcato59{weéﬂ!e ﬁ@@t@éﬁf@dr‘reﬁfm@el‘ydmt Mo 8l |d, 8840drkitPRes may bs, for
anal ysis. The resulting plasmd, "pCWsusCD Svl"

exampfgqeé@tr%% dé %nrurfe& fyee%bw e@sﬁnéﬁbseut@%%fe@sr%ﬁe

descri arrp e lunder the transcriptional

preferaﬁg%ﬁgnﬁﬁ%ghg% %Kﬂ%oﬁh%n%namﬂﬁg%@ %Qrert forthe detectlon

ci n"resistance e éontr

eukar c and,.pr okaryoti c rormters

of glucog IRBRECEHSHY SIFHI™ Ret i %%f fﬁpé%maﬁ?ﬁ@%'crons or
and pRSVsusCD163vl The p Lyag Rc/ Fsvcrél nvi t rogetﬂ

less andiagerrnsedsna of BRpICAteale [ 195SCARY B d6FTebe:
RSV pronoter. RSV {)rormter sequence was cont ai ned

anotherwionkimiting endwidirest, 209he itetrpjieneU £Xgge pEes RV Tupienisiance
prinmer PCIRSVLTR (SEQ ID NG 8) -

of appro¥ihaRGART CEACAT GHCGATRGSPACSSHTCATARATRCEEEY §0)midisdconds may
reverse prinmer VSRRTLSAC (SEQ ID NO 9) (5 TTCCTTAC

be desirAGRGTTE EARRTGRACACAAEGREDGAA indickionenaesy atrblesialpdow will
Restriction endonucl ease Pci | and Sac | recognition

allow, fo?'etxé%pﬂé’ﬂﬁ%é ba&sIbf WeEBsMERERES AL dimd@nitbendof Brd
pri mers respectively, for future cloning. PCR was

concentpﬁfofnoé ;;a‘rse'sﬁ éBFa'dWéHbaﬂe%/teTaq DNA Pol ynerase kit

ppen T ow ng the manufacturer's i nst ructions.

oo 1 200 st 0 0 Lol pst e

were heated to 94 for te
molecul§§FEH e SPIIF GUH 46 4o S YedunaR " opgr bag stE st
and 65 for 1 mnyte. The r utln PCR f ment wa
embodiARGLET B4 AT PLSIE TEETEH &eb E»@nfwofrfﬁ% r@%eomo?egwar
purified, and cloned into the sm pCWScri p .
lndlca‘fo(mmmté@e&]%gb&t@ﬁta”ﬁmﬁlbwds?nﬁ*ﬂlm@/b”(hﬁaé‘%tt@ém @upport In
renove the CW pronoter sequence. The final construct
anotherpirateect mbmmqmﬁ,oﬁmetreacrpm@éentéarehvlcat@ﬁ& esancisted Weth the
multiple cloning site, and was naned "pRSV-Script"
supportThe \@@A}Sﬁlélﬁ%lmtaimeetmlwasemhmm@lerheiﬁlthrmlntalaa)rﬁRSchlar indicator
pronoter as follows. The susCD163vl sequence was

suhmerﬁ%@%’pﬁlr@rﬁr@ﬂe@ém% plsiesARLGR\D alywifest sndbatarating
di'gestion (Kpn I and Sac ) and gel purified. This

d}foSlonélaa%@%é‘é t\@% é aﬂgﬁﬂbﬁg of ﬂ{éje@ﬁg\n%éﬁoﬁiolé@dl&hnﬁ'@gto@' ﬁ@yet
een ed.

|geste the same enzynmes and gel purifi

anotheacﬂgfet Bgdm t%?hz%%gé&%%é’r ‘ntlbn'ttﬂemg}é%e;‘c%}é.r

ans or man sel ect usi ng nanyC| n-at

indicatol eaSATiAiEs SaT S Sk l@&gys@mggmgﬁﬁ g8l gpge

char act er on o er nt of, r in 3.
nydrop r@aea'aez%ttw%a?mg CPRE VI S eel i eger, %?@éﬁ&*on
prinmer 5 CD163Not Hon SE I D NO 10) (5' CaGr

disten ohGBUROETRY GATOTRAPAR edpmposATers. §ﬂ§ rrba%omolecular
areverse priner 3' CD163Kr nl_(SEQ ID
NO: 11) (5' CGGTTGGTACCCAGCAATATTCTTTTTTATTTAATGCC Bn

wer e designed using the Lasergene PrinerSelect program
(DNASTAR I nc., Madison W) for anplification of a
full-1ength porcine CDL63 gene. Restriction

endonucl ease sites for Not | and Kpn |I (underli ned)
were included in 5 and 3' priners, respectively, to
all ow for convenient cloning. Total cellular RNA was
prepared from primary al veol ar macrophages (PAM
harvested fromlung | avages of healthy pigs. RNA
preparati on was done using the RNeasy mni kit

(Q agen, Valencia, CA). RT-PCR reactions were prepared
u3|ng t he Superscrlpt ~one- step RT PCR for Long

— .y PN e~



tcctgccaga tcctggggcc acagtgactg tggacacaag gaggatgctg
ctgtgacgtg 3120 ctcagaaatt gcaaagagcc gagaatccct
waecasgewaca ggtcgctcat cttttgttge 3180 actt gcap€T/US2005/011654
tttggggtca ttctgttggce ctgtctcatc gcattcctca tttggactca
indicatoR2#le WA Ec gdagmn magigaiay origgtedeedagtd inta dreca@ippus
ggagagaatt ctgtccatca 3300 aattcaatac cgggagat ga
surround@h Ghégost Taaagoepatmbgdmacygatihehgotdaattice sBpport-indicator
ct caggagac cactctgaag tacaat gaaa aggaaaat gg gaattat aac

constru@ 9k aghbie3 P deaaenl thash Qb as ehlgaebgaagaeningent.
gactattgaa tgagcaagaa tctgcctctt 3480 acact gaaga

ttac - L Ao daC R tOnh&tdos cgartdptical
4] P L e 9 Pt o anatc

aagac g i
oo 23435 E00F Ly LHREORSRRIEPR 41 RRbeage ORRANLY Mkl
at ggacaaact cagaat ggt gct acat gaaaact at.c : ga
one emg@%t ntgg q @%ﬁfn%%xgrqun BCE0ES ¢ r,g%f&%% o} 1&%ﬁl@i&@ L
V 61 , , . o .
indicator siajeedarntas@iecs titest ntiocyengarirelderyiities c Hyp gbehe
ttggtc NO 1341 TSSLGGKDKELRLTGGENK
embodi@ebRaf the present invention, the immobilized indicator moiecule s resistant to
act agttctcttggaggaaaagacaaggagct gaggct aacgggt ggt gaaaac
degradamgtigclidt a8a6y RavelngikiowQch IBvivae axpgsedN N G W
andl 4 181
[0044] t Ct 9gR_EALEEBROGLYBRAGhgSAYGay grRgUEDYgaardGhrgbojtiszchiat icator
ggctgg 81 DMDVVSVVCRQLGCPTAI KA 241
Ci ied0s B kR g hagucaact apertitiC eRgMasTiakat, can
molecu e R S R S T 3on

o o SO LA 40 PGSR LBl ol ses
s SR P SR AR AL AR50
ey SR RSN LR AssLOS SO AR SLORL aR0Rl e

o o SRR Sl SR RSl Rl CAREOR o

acagt gt gt gat gat aact t caacat aaat cat gctt ct gt ggt t t gt aaacaa
readily stalgaap0w eGUIPArYNGCRos censiryptigap kg EagigceTed |a?%t9f

t gt ggaagt gct gt cagtttct ct ggtt cagct aat t t t ggagaaggt t ct gga
througheciaedtes 2 2 yaVdhdhe® embvodmerGoltie seasnt Mran @K ine sugsart-

t ggt t t gat gat ct t gt at gcaat ggaaat gagt cagct ct ct ggaact gcaaa
indicatdralogiaau 2dda Gy e Kd thd\sBrilzddioA EeDoAs@nd Wash tyaesGt vllneed

ggat ggggaaagcacaat t gcgat cat gct gaggat gct ggagt gattt getta
t0 be e QG20 M MakufscturRg\opérRiddsy TE CS GR L E V 781

cagacct gaaact gagagt ggt agat ggagt cact gaat gt t caggaagat t g

[0045] 9229t g ?%gljrléléeﬁs@vga gWa@ﬂoTns' sz aNBr > dP iPvioBfdations,

aaat t ccadggagaat ggggaacaat ct gt gat gat ggct gggat agt gat gat
. 301 .V. A \ . A, ,
tis cefRrane Ao L cn s shaly it ploslepe sfrgeBaR, HoPh By in one
321 S E T Hl WL , [ S C HE
smbod s St ReE st P get TR s Al T e 00

tctgct34l1 L WQCRHHEWGKHYCNHDED A 1021
ct ct ggcagt gt agacaccat gaat ggggaaagcat t att gcaat cat gat gaa
gatgct 361 GVTCSDGS@LELRLKGGGSH
1081 TreT

ggt gt gacat gt t ct gat ggat cagat ct ggaact gagact t aaaggt ggaggc
agccac 381 CAGTVEVEI QKLVGKVCDRS
1141 ' .

t gt gct gggacagt ggaggt ggaaat t cagaaact ggt aggaaaagt gt gt gat .
agaagc 401 WGL KEADVVCRQLGCGSALK
1201 : '

t ggggact gaaagaagct gat gt ggt t t gcaggcagct gggat gt ggat ct gca
ctcaaa 421 TSYQVYSKTKATNTWLFVSS
1261

acat cat at caagttt at t ccaaaaccaaggcaacaaacacat ggctgtttgta
agcagc 441 CNGNETSLWDCKNWQWGGL S
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201 CGSAVSFSGS ANFGEGSGPI WFDDLVCNGN ESALWNCKHE
GWGKHNCDHA 251 EDAGVI CLNG ADLKLRWDG VTECSGRLEV
WKEQSEWIS1 C DDGADSDDAA 301 VACKQLGCPT AVTAI GRUNAT/US2005/011654
SEGTGHI W.D SVSCHGHESA LWQCRHHEWG 351 KHYCNHDEDA
degree GVTESDHESELs, b RuKGEGESH I QAGFYEVES QORSWEKVCIRs:Hpation and signal
WGLKEADWC RQLGCGSALK TSYQVYSKTK ATNTWL.FVSS CNGNETSLWD
processﬂﬂgl CKNWOWGELS CDHYDEAKI T CSAHRKPRLY GGDI PCSGRV
EVQHGDTWGT 501 VCDSDFSLEA ASVLCRELQC GTWSLLGGA

[0046] HFGE@g@c\M cf mcaﬁtdtq&m RPRGEGSHSRants, it may be
RLV GRVELNIL 601 GSWGESLCNSH -

B SRR RN
machva{q%ﬁ‘é’%?ﬁ%@%ﬂ% Wgeizvi?o AMW“ the present
inventiow@%ﬂ%li%&ﬁ\/&@ng L RIERINR g}gal?e Eﬁ@%ﬁﬁ%oolatlon with

GCAD RGDI SPASSD KTVSR MAVD KGPDT 901
the soliq. SIGRNASPSEEES A et Q@rﬁi&f@@@f Hciiends
- 951 TVCDDSWDLE DAQAMCRQLG CGSALEACGKE AAFGQGTGP
leachingbNEwKOKIGaLoT (Tt tEerSmb@mmem@q@@&AWC@membodlmeﬂt
AKSRESLHAT GRSSFVALAI 1051 FGVI LLACLI AFLI WQXRR
the ImmQBIRESVREE IGENSIEQI O RENMNSTIKADI SNt BTDMINPSEDHSEVG In
Sus CD163 v2 in pCRsusCD163v2 was |iberated from
vet anofHeRBrdiemed tepfb@ditrent besierirebértninesrzipnp sh&pop poriretiiddior
| digestion and gel purification. Recipient vector

molecul%%sﬁ%ﬂsmav‘é@s%ﬁ%éﬂ rﬁé&hé/\m@é] ihtagrigageyiresdnd fotda®anticipated
enzyme pair and d for directional cloning of

within mé%%@%@%%%mrﬂﬁﬁ%gw script. After ligation of

Script, the ligated m xture was

o047 2;:%ﬁﬁé:a%%%&ﬁém@%ggnvte&%gh%zx:wénc??@é%lég%%g%fgr _
roloo b kRSB A ro@ﬁ%@?ag geatrvin

Preparation of a RSV pronoter ?(sed ex regﬁl on $
apOlyWch(ﬁffrdéBtreangtﬁﬁsélﬁpaﬁéo&”'r‘@ﬂ@f%r@ oh S8t ho 9&0“ the
non-cl oni ng based procedure to generate m crog
presentqoearttioni lesndPN (imiesrerBlAtisaiPEMIT Y TOWOUs &/high may P formed by
generating stable cell lines expressing CD163 from an
at leastiS\¢ pronptEecwiasindeatdropelecl e gt at lapst arh@rtipn@tf@dmlmer
i nvol ves the isolation and ligation of two pieces of
chain 1dMfsd OREe@BRt BddTithg sufecaiedbasaibnogerevaid ARSVP Narin e eontext
cassette derived from pRSV-script, and the other

of the, p?é’égrﬁ'lrﬁ\}erﬂ"@ohh@ SH5EPHE3YR of b BY iR yeneserk vdrein least one is
CWsusCD163v2. Vector plasmid pRSV-Script was

vsyntheé&é&?%ﬁé/ﬁ? roMs Hk%]ﬁ'tﬂe URE{deAB DEsd e &Q@@b%é} v@ﬁ%i any

unte e Kl enow fragnent of E. coli

oovaleﬁgﬁ%@g é}{%zﬁeer-wr L?r\esmplA%SéEs%]{ Y)"?ﬁ i E@{?)& @b%%@?&NV@ta’”pM@éﬂred

downst r eam o pronot er

embod&weﬁ@ﬁéﬁmﬁh‘ééﬁ%}%@ﬂ &Rres T Rek e B

bl unted wi th Kl enow fragnent of DNA pol ynmer ase. The
CD163 codi ng sequence was liberated fromthe vector
with a Notl |ocated i medi ately upstream of the CD163
codi ng sequence. For each pFasm d digestion the
appropriate fragnents were purified from agarose gels.
A large-scale ligation reaction was perfornmed as

foll ows. Approximately 20 ng of eachDNA fragnment was

i ncubated in a volunme of 600 nL with 15 units of T4
DNA | i gase. The reaction was incubated-at room
tenperature for 20 mnutes, at which tine an aliquot
was renmoved and the reaction frozen on dry ice.

Agar ose gel analysis of the aliquot revealed that a
signi ficant amount of non-ligated DNA renai ned, so
anot her 15 units of |igase was added and incubated for
another 10 m nut es at roomtenperature. Follomnng

.. o T - - o Y — e o I




atctggct gg at gagat gaa at gcaatgga aaagaatccc gcatttggca
gtgccattca 2400 cacggct ggg ggcagcaaaa ttgcaggcac
wW@2@gayyat g cgggagttat ctgctcagaa 2460 ttcat gt BCT/US2005/011654
t gagact gac cagt gaagcc agcagagagg cctgtgcagg gcgtctggaa
polyme2&2@ngesttinyacacatgykg Ry yogmbeyrelegrmagagoanent, the IPNs
gcatgtctga aaccactgtg 2580 ggt gt ggtgt gcaggcagct
of the peSgek ghvgedogacaaagizisy atatacaace pattigpdabce fullyapaGAlrized
gacaaggcca tgtccattcc catgtgggtg gacaatgttc agtgtccaaa

macronfd8anst Bakat0hoaeget gtroge Rdjraeae siractatedtivatagport, resulting
gagaagagac tggccagccc ctcggaggag 2760 acctggatca

in what g%é%?e%a?rﬁﬁeccﬁﬁ%&m@a 6ldeR0gRae! GRGECARbEN SN BgRer
cygt gt ggaga tctggcatgg aggttcctgg gggacagt gt

: actc ttgggacttg 2880 gacgatgctc aggtggtgtg
ngtwor@é@igactt ggctgtggtc cagctttgaa agcattcaaa 2940

gaagcagagt tt tc act ggacc c

[0048] gt g dniiGag o000 SATgRBEct T Cott %p@éé%ﬂﬁ%gﬁc@ﬁé%%%%@!ﬂ%

acgct ggg gccat agt ga t gggcac,. 3060, aa .

SUrace @R goagHaae L G0 KRS o SOt e R AR A Feee A Caaag B3y b
3120 acaacaggtc gctcatcccg tcagtcatcc tttattgcag

an areatneRjghe sscece ghasteget BYEThRITEye NS fi v@g%w@rf have been
attattcttc ttgactaaaa agcgaagaca gagacagcgg 3240 :

loosenett togaiagt iInterctropabiago 2atalyadt ap gy eseed a®m aremakcdssg
ggagat gaat 3300 tcttgcctga atgcagatga tctggaccta

indicatatgsistile or byaggaeggtaldnttdrgpagtoa pd38elerzatbgaaaag
gaaaat ggga atttataacc cagtgagttc agcctttaag ataccttgat

[0049] 3 3420 19@@%@&%@%@ B434cdn M Brddes iMdMfidreht Rafd. SF6F

examp! gt lga&}%a%%%& %@g@ﬂi:@%(/ Ir%}%? @%Eéﬁ@@ﬁ%‘é?u@f%@é G %“stu%g%frtté}@g a

loosene(d(fto]‘fp&rgér&t@{aglagcacr%ﬁ Y EJHPRYE rl%ggrtn et er&tt tocﬁfgggbt%(a:ctyd{()phmc
monomt@trl%fgg%p%?en 8suAé i @E!@A 2% %roxyethKyl mel"chacryla\{e o?th% N K

macroragrge” 1 56 ROPCE AR O Ve TR BN Toial In

andl 9 181
one en“@@dgg@@tgﬁéh@m@?b@fatﬁ@t”@t@é@'@ﬁg@@@%“wd@ﬁﬁ@%@v GOYtaRIZRE the
ggctgg 81 SME AV S GCPTAI KA 241 ‘

hyc roplitic at guasgtgetropotgtigat thegmam@ewjggmdgxewam@he&d eahet
aaagcc-101 PGWANSSAGSGRI WMDHV S C 301

causedtBbUeaigour bamkt mragtgcagod botiggacdesd vt hearggattcatigtive
- tcettgt 121 RGNESALWDCKHDGWGKHS N361

remain$gt G99SHIRGbEAGET @&édﬁ@@l%t@@ deacaicaath ggstieg ggiedgceat
agtaac 141 CTHQQDAGVTCSDGSNLEMRA421

t t ag Qﬁe@@& Fd gana
moIec%@g%éﬁ%ﬁ@ﬁ&%ﬂ%@%ﬂ@w%@ Ng é@%ﬁ@ﬁyﬁfér!‘z @;ﬁg a ans

interiacﬁrﬁg%?g%%nggﬁg%g%%@%gg%qw\g %9@9%@%{ Er‘%%?éRst %ﬁﬁé%%?lcgl
oo SRS R SR A R D gl

gaat gt ggaagt gct gt cagt tt ct ct ggt t cat ct aat t t t ggagaaggct ct
ggacca 221 | WFDDLI CNGNESAL WNCKHG®661
atctggtttgatgatcttatatgcaa% gaaat gagt oagct ct ct ggaact gc
aaacat 241 Q GWGKHNC HAEDAGVI CS K 721
caaggat ggggaaagcat aact gt gaccat gct gaggat gct ggagt gattt gc
tcaaag 261 GADL SLRLVDGVTECSGRL E 781
ggagcagat ct gagcct gagact ggt agat ggagt cact gaat gt t caggaaga
ttagaa 281 VR FQGEWGTI CDDGWDSYDA®841
gt gagat t ccaaggggaat gggggacaat at gt gat gacggct gggacagt t ac
gatgct 301 AVACKQLGCPTAVTAI GRVNDO901
gct gt ggcat gcaagcaact gggat gt ccaact gccgt cacagccat t ggt cga
gttaac 321 ASKGFGHI WLDSVSCQGHE P 961
gccagt aagggat t t ggacacat ct ggct t gacagcgt tt ct t gccagggacat
gaac st 341 AVWQCKHHEWGKHYCNHNED
1021

I



3181 ctgttggccatttt
sgtcgcattattcttcttgact aaaaagcgaagacagagacagcgg 1081 L
WO2M5H0BSR GE NL VHQI QY RE MN 3241  PCT/US2005/011654
cttgcagtttcct caagaggagagaactt agt ccaccaaatt caat accgggag
polymeatataat ofthe toSiponentd & the ndcromioldduikerShr@e@BoCne e Riso
3301

causes iiftblgeet g ahgeagaisgatd toyacet crafrgaahtancb cygaggttand ct
gagcca 1121 H 3361 cac 1 NMSKLRWLLE DSGSADFRRH

| TSSLEETENE 5s LobROMORNGamo
embOd(E’]%E@%/B&@MMa %SFW CN SQ.%CPTWSESWPDG 1,81

come AR B PR e AR e e
sorleVRE AR %ﬁ%ﬁﬁ@)@t&ﬁ@@ﬁéﬁ@% R
[0050] TAVT EESC@%;%%RF m@&%&%&g&%ﬂymemzamn

GKHYCNHNED AGVTCSDGSD LELRLRGGGS RCAGTY,
reactionoam N SEAENIFTROL BIOGSAEN RFSPOFSKP! M&Q#@L‘%@%em'oal

SCNGNETSLW 451 DCKNWQWGGL TCDHYEEAKI TCSAHREPRL

Co., JaMBGDI PESERMEVKPIEITWES! S0TDOXRINCBSDPSE B ARSYI0HE/irers, such as,
CGTWSI LGG AHFGEGNGQ WAEEFQCEGH 551 ESHLSLCPVA ‘

for exaRRRECTISHS BDYAMESRYCAEIREINGKTY PEEGRVEIKIA ¢omethylolpropane
LGAWGSLCNS . HWDI EDAHVL CQQLKCGVAL STPGGARFGK GNGQ WRHVF

trimeth Mla%@*&@@ﬂﬂr@&ib@ﬁ’@ﬁ@d@ﬁ\ieﬁ ESENQBQTmerization
CNSSSL 701 TRPTI PEESA VACI ESGQLR LVNGGGRCAG

reactlom MHEEOW R T EPRRWBE oSt SSDAHWERRIN SHSEFALWNATGhe support. Ina
SAHFGEGTGP | W.DEMKCNG KESRI WQCHS 801  HGWGQONCRH

ot A R B SR A RBl e
s 35, /SR EATHET DTG B LRt
eree SIS RS SO SRy G REc:

100511 SCUNATIR BIOSRRBSTIAOES TERBRAC 5" e REp B vihin the

characterization of nurl ne CD163 Based on the nuri ne

graft is 63 a6 ecievice highacsyBaike( Ay 48433 attecttraeweefdh@mdr@ator
Mus- news' (SEQIDNO 20) (5'-

\OGGE BHEEACNEOEAGDIATIARANTCATCAN S Zptiandeaction may be

reverse prlner Mus- nev\B (SEQ IDNO 21) (5'-
R BAS EoACGANSOAN ACAATAT TECRETAWSTTICOCT & Bglres 6A 6D.
were desi gned usi ng the Pri mer Sel ect program

[0052] Rest rl'n%ﬁd?ﬂeﬁé]ﬂ@@&ﬁte@@%ﬁﬁte%ﬂe@éntflﬁf/erﬁ‘@jd wash Kpilu stekesd in

cluded in 5 and 3" priners, respectlvely, to all ow

Figure%é'talr‘treét ¢ 'ttrfgfdrﬂt @éﬂ%tlo@é Fn% Q@u%?&r‘t%aﬁem%ﬁfsolvent

Torieaf "macr opha wer e ted Tromm c. days

and haﬁ@fgleqr Bﬁ% Y Sa{;?t/y&% rﬁce% S%%F{BQQ&F?E% lhgltcgtc}rhﬁolecu e interlace
it FPURS Fe SR orisT ARl T TR B it %Lér?psom@ieytaﬁ Tane

as described in Exanple 4, except the annealing
tenperature was i ncreased to 600C and extension
tenperature increased to 720C. The PCR product was
purified on a 0.8% SeaKem" gar ose gel and
directionally cloned into pCDNA3. 1DJ.V5/ Hi s/ TOPO
according to the manufacturer's instructions.
Severalclones witii large inserts were identified for
further analysis. A plasm d containing an insert (SEQ
ID NGO 22) with a nmurine CD163 that encodes a protein
of the sane length as ( 1121 anino acids SEQ I D NO 24 -
) and differs from Genbank AF274883 by only two am no
acids (99.8%identity) was designated

"pCDNA3. 1D- mur CD163v2". Anot her pl asm d,

"pCDNA3. 1D- mur CD163v3 was generated whi ch contai ned an
|nsert (SEQ I D NO 25) cont a| n| ng a rrurl ne CD163

[P ——




41 NAPGEMKKELRLAGGENNCS 121
aacgct cct ggagaaat gaagaaggaact gagact ggcgggt ggt gaaaacaac
woi08g0098l GRV EL KI HDKWGT V CS N COWBSA5/011654

181 .
embodiguzrdgagtepsinid tiaagaee (ae galk #Ageygoheat Hint egwae aselgyc

tggagc 81 MNEV SVVCQQLGCPTSI KAL 241
indicat@trgalat gaagivgichdigky ditd ngecoagelageag ngitagercvakket testtataeaiiaother.

gccctt 101 GWANSSAGSGY!I WMDKV SCT 301
While 198 @t @806k aactpcogrydefgetiteggahat iabqtrgossggdciaazytain ct

tgtaca 121 GNESALWDCKHDGWGKHNCT 361

embod%gﬂéltaﬁ@xhgé%@@tﬁtérm%h%@a@ﬂaécgamwl\‘gﬁo@gﬂ@g@aa@i@am&qabmty.
tgtacc 141 HEKDAGVTCSDGS EMRL V421

[0053] cat 9aﬁaq%g%a@%gg%%%&gog@gag%g}tr%%bemrtén%%@ﬁteaaﬁﬁ

ctggtg K'FQGKWG 481
mlcroelggﬁcgrg 65’%%%%?%6% ¢ %to%ﬁ k‘aﬁ@@@@@%ﬂﬁ%%@%ﬁ%ﬁ%&ﬁ%&%ﬁﬁ%@%ﬁgw of

caactt cagcaaa at tt ct gt gat t aaac
the SUGCRGER TOLC0 6 GONTIo S PL T CEE. ATRIS G 66 PerCEgTe
t gt gga ccattagtttctctggcet cagct aaatt g tt ct
comprigksed l@ht%@f% tapvove png Ilegvinad IRNg ca2Red R@?ﬁg # BBIMA.
t ggct cgat 1%acct ggcat gcaat ggaaat gagt cagct ct ct %ggact gcaaa
The arroacpyjgtiiton MgGadBinFoure BCANgCey tae ranstion of ties ganface of
ggat ggggcaagcat aact gt gaccat gct gaggat gt cggt gt gattt gctta
the encgagagat 2Gterel fram 8 tighRy NtsDVEN\LOSTIRIEGLSN® R 0ol V 781
gcagat ct gagcct gagact agt ggat ggagt gt ccagat gt t caggaagat t g
configugatagt. oT 28boBs B0 dank!iitds i a\préfdddd dnWédmeny BeAniSri8dihg
agat t ccaaggagaat gggggaccgt gt gt gat gat aact gggat ct ccgggat

areas. Gid 6EnS0dn ¥ dbontblighéd 6y &Btig Mnd sifded with B S8l rAvdidh may
gt ggt gt gcaagcaact gggat gt ccaact gccat cagt gccat t ggt cgagt t

be, but??bgptﬁnﬁg%tos h&AcP %tﬁo%ye'mézﬂoﬁ\' DB (GrfetSyikb il P GiEmA

gagggat ct'ggacagat t t ggct’t gacaacat t t cat gcgaaggacat gag

or mixtg@f%ere%?'l k%‘ov%\%rcdé%é_rgd%dzomk% Eﬂ;ﬁ}go\ﬁ ﬁa't'ér’él Bhgsé?n Ane person
skilled 6\3 tsgqg'?\ggl aaa%@eé%%{a %%%ot%%%%ag%%ﬁg%{ l']_sﬁ\c/‘,gé é‘%é@%ggr%gce of

the SURj@éb‘floé%raﬂ@Pf'%@‘@%@é@%@g@ééé’@&sﬁﬁaact t agact t gt aggt ggaggc
‘ agtcgc 381 CAGI VEVEI QKLTGKMCS

[0054]1141 Figure 4A shows a surface of the support 206 with mterlacmg areas 308,
t gt gct ggcat t gt ggaggt ggagat t cagaagct gact gggaagat gt gt agc

which egagge fot@kaWile, lordetBd An Bra/menCeRSI@WN G BcEss PA3QAY Figure 4A
1201

also sHo@@RE aicageaRal e ggat gs gohttocagdendgcihtiggatrgiggatiet'@ly The

‘ cttcaa 421 TQAKI YSKTGATNTWLFPGS

macromdfEkule is added with the interlacing area forming substance, or after the
acccaggct aagat ct act ct aaaact ggggcaacaaat acgt ggctctttcct

approp?%%?ntter’?’aﬂngcall\éaQONnEQTsu-BsE:anWeQa@ HeMeWiRMNEEING dreds on a

aat aaact

B e N ST S
1381,
t gt gat aat t t cgaagaagccaaagt t acct gct caggccacagggaacccaga
ctggtt 481 GG E | PCSGIEVEVKHGDVWGS
1441~
‘ggaggagaaat cccat gct ct ggt cgt gt ggaagt gaaacacggagacgt gt gg
ggctcc 501 VCDFDL SLEAASVVCRELQC
1501 .
gtctgtgattttgacttgtctctggaagctgccagt gt ggt gt gcagggaatta
caatgt 521 GTVVSI LGGAHFGEGSGQI W
1561
ggaacagt cgt ct ct at cct agggggagcacatttt ggagaaggaagt ggacag
atctgg 541 GEEFQCSGDESHLSLCSVA
1621
ggt gaagaat t ccagt gt agt ggggat gagt cccat cttt cact at gct cagt g
gcgccc 561 PLDRTCTHSRDVSVVCSRYI
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751 TDANWCKQL DCGVAI NATG SAYFGEGAGA | WLDEVI CTG
KESH WQCHS 801 HGWGERHNCRH KEDAGVI CSE FMSLRLTNEA
WOBESIATGRLE VFYNGTWGESI 851 GSSNVSPTTV GWCRQLGORCT/US2005/011654

DNGTIVKPI PS DKTPSRPMAY DRVQCPKGVD 901 TLWQCPSSPW

interla CRORGASPSSTPESVNG GDREE 38 OFEGHT BESTeRVEIMIHRESesan. To
WGTVCDDSWD LNDAKWCKQ LGCGQAVKAL KEAAFGPGTG Pl WLNEI KCR

accomBA INENESSE\WHCR: AKRUBHSIDOGaHKEL/ESD QUL srKIMESESISkGally evenly
TGHPTLTALL 1051 VCGAI LLVLL | VFLLWLKR RQ QRLTVSS

over thiehiitd HFARQYSIEMPBKADE g1, 10th A3l 4 KESGsha fRHIEENDNEVIce as
gctttggaat gggt ggacac agaatggttc ttcttggagg tgctggatct

describegtiggt s gbaisht Vol BN 45, anaggiubioats etaled agptoceed. In a
ttctttgttg tggctgtgag ctcacttctc agtgcctctg 120

oreferr&t ShEREEAGHIC R GSLQSRHI S8 A4 9aRAPBraBYARE LUBBoAGHH9EHOS Icast
ggf gaaaaca 180 actgtagtgg gagagt ggaa cttaagatcc

partly sé‘@gfegﬁgg% gnt%gg&ﬁg %?%%f&r%%gﬂ?s‘f?n&@l ng&wteggﬁ%é‘h%qtatthtea

tccy gccagcagct gdgatgccca ac

300 aagccct at ctaac, t,ccagcgce tctggat a . :
macrom%ge@ag@ldéc 815381%13 @g%m@ly@&%&%ﬁ&%d%ﬁé@@ﬁ&eﬁf interaction
, gctctttggg actgcaaaca tgat gggtgg ggaaagcata 420
with thegiptejtasitca®§aaaaagat gct ggagt ga cctgctcaga tggat ct aat
ttggagat ga 480 gact ggt %aa cagt gcgggc caccgat gct ,
[0055] t aggdagagthergazedaggt tthe oxmpgeaa cBaFadtyerigyaeiecule is fully
: ‘ggtgtgtgac gacaacttca gcaaagatca cgcttctgtg atttgtaaac
polymeGR8d agitietiggabd inttggaton gitt tht tragtadicg actaggcireagrow between
| taaattggga gctggttctg 660 gaccaatctg gctcgatgac
Figurest4 A geau@iadiizggaiaatpaues pagobitiatidrgyghe ngeaom2kcule 100 on
aacaccgggg atggggcaag cataactgtg accatgctga ggat gt cggt
“the sur@b8arttdetpdRVat BURGYSRIEMRAGAIL DORYSYSHOAGREA B Iy back to its
t ggat ggagt gtccagat gt tcaggaagat 840 tggaagtgag
P t L t ;
oo T al Borat geain Qookt uoar Sgr coaqetnes codi@nin

Figure égkﬁgﬂé??%@%%ﬁ?’mgﬁ“?@gﬁ@ g@ﬁ%gﬁﬁ%%etcgﬁﬂggﬁégg% material. In a

ggcttgacaa ¢ at gc” gaaggacat

aggcaactct t agt gt . aaacacca t tt.actgt
PreferT e LR AU AT L 680 SAGA G gG CUr DAL UGt el JaTgung
o cagat ctgga acttagactt gtaggtggag 1140 gcagtcgctg -
interlacingte'ggaeeling ﬁtéba%@‘fcg% agattcagaa gctgactggg aagat gt gta
- 1200 gccgaggctg gacactggca gatgcggatg tggtttgcag, '
[0056] acagcintayganerggrggadiotagt @gé‘@ @@é@@%a‘é lo(a@g‘gg@g%[&@mg area
at ctact cta aaact ggggc aacaaatacg tggctctttc 1320
creating sggstbott gz badtspgasati mgaaactcdendther sgyradngnt dzmaagrgyis
cagt ggggcg 1380 gcctttcctg tgataatttc gaagaagcca
dried ire@@tiracstck 6t ©8geacacicrgggancios polyAalizghat gatdtigy, which is
aggagaaat c ccatgctctg gtcgtgtgga aat gaaacac ggagacgt gt

inhibiteXA0:988ac Lots Ghaftaal Eflseacrtiod slerdragaaget oGicator
cagtgt'ggt g tgcagggaat 1560 tacaatgtgg aacagtcgtc
molechgirﬁbpgﬁ ¥ 09 525! ttggagaa ggaagtggac 1620
- agatctygggg tgaagaattc cagtgtagtg gggatgagtc ccatctttca
ctatgctcag 1680 tggcgccccc gctagacaga acttgtaccc
acagcaggga tgtcagcgta gtctgctcac 1740 gat acat aga
tattcgtctg gcaggcggcg agtcctcctg tgagggaaga gt ggagctca
1800 agacactcgg agcctggggt cccctctgca gttctcattg
ggacat ggaa gatgctcatg 1860 t,cttatgtca gcagct gaag
t gt ggggtt g cccaatctat. tccaddagga gcacattttg 1920
ggaaaggagc tggtcaggtc tggagtcaca tgttccactg cact ggaact
gaggaacata 1980 taggagattg cctcatgact gctctgggtg
cgccgacgtg ttccgaagga caggtggcct 2040 ctgtcatctg
ct caggaaac caatcccaga cactattgcc atgtagttca ttgtctccag
2100 tccaaacaac aagctctaca attccaaagg agagt gaagt
tccctgcata gcaagtggcc 2160 agcttcgctt ggtaggtgga
ggt ggt cgct gcgct ggaag agt ggaggtc taccacgagg 2220
gctcttgggg caccgtctgt gatgacaatt gggat atgac tgatgccaat
gtggtgtgca 2280 agcagctgga ctgtggcgtg gsaattaacg
ccactggctc tgcttacttc ggggaaggag 2340 caggagct at
ct ggct agac gaagtcatct gcactgggaa agagtctcat atttggcagt
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1681 ccgctagacagaactt gt acccacagcagggat gt cagcgt agt
stgctcacgatacata 581 DI RLAGGESSCEGRVEL
WE2005110084 1 ‘ PCT/US2005/011654
gat att cgt ct ggcaggcggcgagt cct cct gt gagggaagagt ggagct caag
[0057] acactiaGibtierias\Bett & the@resdait HhvwahBoM IBdDatbrhd/etul€s b8 be
ggagcct ggggt cccct ct gcagttct catt gggacat ggaagat gct catgtc

| immobiFli%e’é‘:Fth‘% a8 pHQid Id0iEIhD Rnk bofify (& PadddofstHe Sectrostatic

: ; tgaagt gtggggttgc caat ct attccagaaggagcacattttggg
attracﬂoﬁ@@ﬁ@gg. GQVWSHMFHCTGTBEHI GD
1921

[0058] gctgg?%%aé}éef gztdlc rtr&q ole lec lgetsthcat\:/gw ;arelc gharges have been d?sa%rébed

act
above. %@g}fe mgrcator mo]ecJeémLabeéAm%ngm%r% I%pcoaly(gﬁerlc ée%e/amng to
cc

. t gcct cat gact gct ct gg gcgccgacgtgttc aagg t ctct
Figure @gc%usél’t g NEEO MO Inyigater MoEaslss éOLSl 96% % ich has
2041
chargeg §tt cgdautad caar thecajae dsticategremcgtaagt e st efLee doprftidvely
caaaca 701 TS XTI PKESEVPCI ASGQLR
charge®404 to a large number of positively charged moieties 511, for example, amine
acaagct ct acaat t ccaaaggagagt gaagt t ccct gcat agcaagt ggccag
moietie6I WE@E =F3HidtriMited Gver BeRnEisAuB. Rn\bokir¥stHiie GoBdl2380
tt ggt aggt ggaggt ggt cgct gcget ggaagagt ggaggt ct accacgagggce
illustrat%&ﬁﬁ BQuféEaCcdntMins dAPaNeMiRaMOEitReAHNYe ¥28 Kddver, as

t
descrlbgg%%%987%@%@%‘3?%g%&glgg%?f?‘ﬁ%aﬁdﬂtﬁ}e%é&%@%gﬁég%hQF&%%QB
swtablega%trap%aeapggecuasaetdtlag% BB TR PR R Y R A e
embodlg%g[g mdlca%or moleculgs %a\r/ryllng%tr%ng posl%ve or neg\é\{lx% ghg’*ggs at pHs

at ct ggct agacgaagt cat ct gc actgggaaagagt ctcatatttggcagtgc
aroundgtilehc B S GIWG RHNCRHKEDAGV I CSE
2401
[0059] cat ggBtitpiugacpRreaMmEetas yjoramewmiat lgeiagh grelaceegyia
tccgag 821 FMSLRLTNEAHKENCTGRLE
ionic b&#bdg in accordance with the present invention have been described above and
tt cat gt ct ct gaggct gaccaacgaagcccacaaagaaaact gcacaggt cgc
moludecfdrga&@n&ﬁé MVRIA, No@eTeN\eBy Subpt SidBefblvha iR idnid aVsuitable pH

ranges%g;'; bét&@aa@&ha&%tpggg@@t@gé@tds@g@;agﬁea@&aamam?@ec GiResntly
actgtg 861 GVVCRQLGCADNGTVKP

jonic a% pH ranges. Generally, the suE)port materlals may be modified to be ionic.
gggt ggt gt“gccgt cagctgggct gt gcagacaacgggact gt gaaacccat a

For exag"%h%cg s%%:boR r%at-grrgl rﬁa@ebp MY B E{ar\ly ng%‘ges%hg’\f ¥t Doertain pH
 rangs, ?@Cé‘ﬁ SBISTE Qe pen e BBl Rl e PR

be attaabsw@ttg@@ R5E GEeRAIRGNE sEEP1Y5a4LIaRAGHR 8550 Saged¢dedeed
' tcccag 921 ESWI | CDNKI RLQEGHTDCS .
2761
gagt cct ggat cat ct gt gacaacaaagt aagact ccaggaagggcat acagac
tgttct 941 GRV E | WHKzé'SWGTVCDDSWD
2821 '
ggacgt gt ggagat ct ggcacaaaggt t cct ggggaacagt gt gt gat gact cc
tgggat 961 LNDAKVVCKQLGCGQAVKAL
2881 ‘
cttaat gat gct aaggtt gt at gt aagoagtt gggct gt ggccaagct gt gaag
gcacta 981 KEAAFGPGTGPI WLNEI KCR
2941
aaagaagcagcat tt ggt ccaggaact gggcccat at ggct caat gaaatt aag
tgtaga 1000 GNESSLWDCPAKPWSHSDCG
3001

gggaat gagt ct t ccct gt gggat t gt cct gccaaaccgt ggagt cacagcgac
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t gggct gaag aattccagtg tgagggacat gagtcccatc tttcactctg
cccagtagca 1680 ccccgcccag aaggaacttg tagccacagc
wW@owgaoyst g gagt agt ctg ctcaagatac 1740 acagaaarCT/US2005/011654
~gcttggtgaa tggcaagacc ccatgtgagg gcagagtgga gctcaaaacg
with met800n shbasias cvVMIgoer esLlertl/garabbe to aavhdggrapport by
t agaagat gc csacgttctt 1860 tgccaacaac ttaaatgtgg

method@KnbeCEdrh thE IGL6ahad9288a8¢a08n Idrbgsnadar #0sulfonates
ggaaat ggt ¢ aggt ct ggag gcatatgttt cactgcactg ggactgagca

oy S G 400 50 B SR L AL RO Bnor ot
t
Y R

ac aga agaaa gca

oSSR 00 LRRct L£0c 2100, Lo Sack, 9500R00L o siong
g

. ggcaccatct gtgatgacag ctgggacctg agcgat gccc acgt ggt gt
cationiccxgHRa§EEy 22280 @é@i”gﬁaé(&’g‘?%%@g@f 3@370( a%wgf”gaqv%n%ﬂe,
tctgctcatt ttggagaagg aacagggccs 2340 atctggctgg,
trimethdemagatiyaanethycaned dgetadueaaneesior agn eggde gwg tefhecepntext
2400 catggct ggg ggcagsaaaa ctgcaggcac aaggaggatg
of the pesggagiveationt gth pagfaged4dtbadivanytice graugpagaetigEc at pHs
‘ cagt gaagcc agcagagagg cctgtgcagg gcgtctagaa 2520
around 8eLE-EL 1\@GAe 2000 a8 008L ag 0t it ydpkad gatisas arairtichga
aaccactgtg 2580 ggtgtggtgt gcaggcagct gggctgtgca
oreferrddASABAGHNh 3RBL LRAL LSV & Bintd @o2B4 R rdBeAREACEACoating the
tgtccattcc catgtgggtg gacaatgttc agtgtccaaa aggacctgac

7 . .
upparF {0 RS ALA08 LSS ab ol S8 UMY 1 o

.C t c t 0
embod@?33%%%8§la§§%§§%§%§%€%§§?§@cP?gvetg‘agg&i;%r?%?wé%?tsa%sg
C acttg aacgatgctc .a C
cory e G5 CRAGet 10 ‘Toear Fenda 20T U geagan
ttggt caggg gactggaccc atat ggctca at gaagt gaa gtgcaaa
[0060] 3000 AATGREE CETCRE0E Gt G55 L D GEE RGeS darge Bagoc et of
gccacagt ga gt gtggacac 3060 aaggaagacg ct ca?t%aa
the presergdacagan iailuscageda Fpaaadécedlaca@asmgtdpiztes a bean
acaacaggtc agtcatccct tattgcagtc ggaatccttg gagttgttct
shapedaderggt 680 mnd@EBMotd @4t bgdag endrretsugicstdiZasiaigs gaay be
agacagagac agcggcttac agtttcctca 3240 agaggagaga
dimensagsiddagtonns\coate theash abaat digg agasdr@aat tAd sigpweretrgBigtige 8B,
3300 gatgatctgg acctaatgaa ttcctcagga ggccattctg

when tR08568GARG00 aadre@damd (83681 Bugaatshial dAP8CT aghgins between
agccttgaag ataccttgat gaagacctgg acta 3414 1 MS KL R

tﬁe sur’a%cg doploEnPsanSorarfl BeVnfeR#28Q R & the mold. Figure 6C shows

gagcaaact cagaat ggt gct act t gaagact ct ggat ct gct gacgt caga

how & %o%%ﬁgtléi 1%10051t¥nMgLio§ie§pﬁanér g?‘oyps\,/ s'ucklr 2k aﬁ\/l’ﬁﬂ@sﬁlf%ﬁ@
copoly bbb 98 3368 LORLSBRLL SR S5 1B 8L ¢ RFRIR o,

' accagttctcttggaggaacaaccaaggagct gagget agt ggat gaaaac
by heahig P BAC TR BTGB RIGEE . Kol L0 EIEE WAET AP RN 62D
WL81 ‘

“shows &t eRfnageYeaddb Jaukat % Eueudy FaRNFuRRFEREdy gt 4t AEcHa%ed
‘ggctgg | SMEAV-SVI CNQLGCPTAI KA 241
agcat ggaagcagt ct ct gt gat t t geBaccagct gggat gt ccaact gct at ¢
aaagcc 1001 TGWANSSAGSGRI WMDHV S C 301
act ggat gggct aat t :
scagt gcaggttct ggacgcatttggatggatcatgtttcttgt 121 R G N
ESALWDCKHDGWGKHSN 361
cgt gggaat gagt cagct ct t t gggact gcaaacat gat ggat ggggaaagcat
agtaac 141 CTHQQDAGVTCSDGSDLEMRA421
t gt act caccaacaagat gct ggagt gact t gct cagat ggat ccgat t t ggaa
atgagg 1661 LT NGGNMCSGRI EI KFQGQWA481
ct gacgaat ggagggaat at gt gt t ct ggaagaat agagat caaat t ccaagga
cagtgg 181 GTVCDDNFNI NHASVVCKOQL 541
ggaacagt gt gt gat gat aact t caacat caat cat gcat ct gt ggttt gt aaa
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961 NDAQVVCQQLGCGPALKAFK 2881
aacgat gct caggt ggt gt gt caacaact t ggct gt ggt ccagct t t gaaagca
woe@aaa9S8l E A EF GQGT GPI WL N E V K BECRUR005/011654

2941

above, SRAgEBERGDL YL BRRIERAOL gaadotalalighctidnaltiyaatityaggdyss,
aaaggg 10000 NESSLWDCPARRWGHSECGH

such as>#®he %rou s, of an indicator molecule. However, as the person skilled in the
aat gagt cttcct t gt gggat t gt cct gccagacgcet ggggccacagt gagt gt

art will %g%%@%tel,qg& cBafndPodh Be ¥pbi&d th Pvhristy br Walts Tndludhl Bt not
imited B A e s T AV G T Gy v

[0061] oo aacigiesdd el S dsiaty bedgTeaipe et edagi e seaeey

~gtcatt 1061 FVALFL T
immobi%@npn of a positively charged macromolecular mGRca?or moleche on the body

‘ ttcgtcgcattattcttgact caaaagcgaagaca agacagcggct tacagtt

of a senwrisuaate8in ReGeEaN figureH Agshogs YneRieviag RTS I@vingva &oating
3241

- 814 haag@mgagmg@@mmsa@t&eamibyammba@dam@gggagdagaaﬁgmm gBodepicts a

aatgca 1101 DDL DL MNSSGGHSEAH 3301

macrongfit8ak £ ihgaeataalkgaat 3 et sanypodtieatitatgadddacaell distributed
MSKLRWLLE DSGSADVRRH FVNLSPFTlA W.LLRACFV TSSLGGITKE

over thé HoléﬁhyD%@@rm%f%éﬁe SMEAVINE €dnsor support
GCPTAI KA SEQ I D 101 TGM SAGS I WWDHVSC RGNESAL

e ST RSO P ey
oo RS TR IS ISR e

‘ 301 AVACK! TAl TAI ASEG-GHL W PSVS
SUrT2cS ANRERAPEN 350 SCRPR CRIAED AT Gé‘t%bﬁwg%%mmolew*ar

RCAGTVEVE | DR 401 GAGLKEADW AL -
indicat«mwsman%NWﬁLseds@w@sEMWM%aS e 7C by
TCDHYEEAKI TCSAHREPRL VGGDI PCXGR VEVKHGDTWG 501
bringin GYCDXDRSLE A4B\heREREP CETASPLLES Aldr N v EFEQ@E@WS a
551 ESHLSLCPVA PRPEGTCSHS RDVGACSRY TEI RLVNGKT
strong! PEEGRVELHETC 6 01 tHNAVBSIICNS! #whb EgixKetioCoobrRa@EWwi the indicator
STPGGAHFGK GNGOWRHVF 651 HCTGTEQHMVIG DCPVTALGAS
moleculéCPSEQYARY n LZ8ENQBQT lar SIONSSChGR LML hTRPI S I PEESAarges
VAC!I ESGQLR LVNGGGRCAG RVEI YHEGSW GTI CDDSWDL 751

dlstrlbu%WhMW@&‘ﬂwm o3 AWDEREERSC KESRIMVEEHSs with

H KEDAGVI CSE FMSLRLTSEA SREACAGRLE

GRS GMCRQLGCA DKGKI NPASL
multipl/ 3 RN %\N%CPKGP iy TLV\QCPSSPW EKRLARPSEE

o012 TR G500, BYB MM L TR s o
Flgures';l\lgg%é%fp@@@w@yer}z Ecg%?é%% 5@&%{@{% N@%@ T%%% les only a

- YREMNSCLNA 1101 DDLDLMNSSG GHSEAH Exa
cormin A PSS NErErE PEABR GRERPOS b e CLAER CFY GHP VG Lep Pady of the
A forward prinmer 5 simanCD163 (SEQ ID NO 28) (5'-
CACCGCGAATGAGCAAACTCAGAATGG B' based on hunman CD163) and
a reverse prinmer HuCD163-3' Kpn (SEQ I D NGO 29) (5'-
TGCTCOGGTACCTAGTCCAGGTCTTCAPCAAGGTATCTTA-S' ) were used
to anplify CD163 cDNA from Verocells. Total cellular
RNA was prepared fromVero cells using the RNeasy kit.
RT- PCRpar aneters were the sane as described in Exanple
4. RT-PCRproducts were cloned directionally into the
pCDNA3. 1D/ V5/ Hi s/ TOPO vector according to the
manuf acturer's instruction. Eight clones containing
| arge inserts were sequenced, and six discreet
splicing patterns were found. These patterns are
depi cted graphically in Figure 17. The six splicing
variants differ in the presence or absence of three
exons, designated ES6, E105 and E83 Cn1SS|ons of E6
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561l PRPEGTCSHSRDVGVVCSRY 1681
CCCCGCCCAGAAGGAACT TGTAGCCACAGCAGCGATGT TGGAGTAGTCTGCTCA
weeaFAWISBl T El RL VNGKT P CE GR YV E BCKUS2005/011654

1741

molecufASMAR bETE TWNF@QM@\C@@%W \GHKEAERGhEARTIecular
AAAACG 601 L NAWGSLCNSHWDI EDAHVL

mdlca’toéﬁARgr%%_P; E[gur_el_88 ar(e:Tattachggrct:QrgwAeCarnIOHIC&PE@’E&TS via ancion
exchan%é%yiogz%h&n@icgt&r HocFeY e bttScHe Ptd3HE éoub'é'trgteQelﬁninaHy 818,

oo o A TR e

an iﬂdi%ﬁ@&m@]@b@?@‘mﬁﬂf@ﬁ%&ﬁwdmmmwwc
ATGGGA 661 DCPVTAL GASLCPSGQVASYV
1981 EXAMPLE |
GATTGTCCTGTAACTGCTCTGRGTGCT TCACTATGTCCT TCAGGGCAAGT GGCC
[0063] TCTGI# 68dmblediS Brdib@! SorQiPdlcisy $rdrgMfiSn & c8otdaBeP with one
2041

e mbodiAERT GETAGABACRNGTREOAARGAGT &N GETBGEECGCAATTCATCATCTCTG
GECCCA 701 TRPTI PEESAVACI ESGQLR

[0064] 2(1;% Solution A comprising HENA (05.8%), EGDMIA (ethviene alyveol

dlmeth%%l%%): 5223%)Las 2N B hieR é:rgf Baé/d Iizdr‘l/o Yoeld ﬁo@dédWA

TLores BT G T T € DS WL Sl

anthrao@@@m@w@@@@\%@ﬂ@ﬁé@ﬁ@a@@w&%&é@@@%&%
CACCTG 761 GCGEAI NATGSAHFGEGTGP

“SoluticppBi 3004l of Solution 1 was then added to 700! of distilled, deionized water
GGCTGTGGAGAGGCCATTAATGCCACTGGT TCTGCTCATTTTGGAGAAGGAACA

to yield3SEDEEN Z8 1white\oe!)D B3.fukofa NG o!eie R0 mpnloHy &2
ATCTGGCTGGATGAGATGAAAT GCAAT GGAAAAGAAT CCCGCATTTGGCAGTGC

(Wako CAERAe 8., HataiV(BeQradiibhiCnRid skiubl®inkiatoMmbleCue)Evas added
2401

to “Sol%ﬁ%@%ﬁ@ﬂ&w GCAGGCACAAGGAGGATGCAGGAGT TATCTGC
TCAGAG 821 FMSLRLTSEASREACAGRLE

2461
65 eanwhile, the immobilization substrate, in this instance a PMMA
[0085] TTCA'IJ&'Ii GAGACT GACCAS GAAGCCAGDCAGAGAGGCCT GTGCAGGGECGT

core, w%%%g‘é gé]'%b Yz&nedN o@eéll\/goefn%uYescﬁnRa @J\N)%%M%d& 4 T¥806 ozone

N AT A LA AT TGS o

stopcoéiééﬁgmmﬁr@@@f@%@mwmw@m@w@m

TCTTTA81 DKAMS | PMWVDNV QCPKGPD
mold hagas were joined and locked together with three hese clamps (8-22.2 mm) and
GACAAGGCCATGT CCATTCCCAT GT GGGT GGACAAT GT TCAGT GTCCAAAAGGA
the bolCETGAG oDtheTmRldwey TuBgsd $/ih avubrr RepiaA RiPmsidwes loaded
2701
ACGCTGT GGCAGT GCCCAT CATCT CCATGGGAGAAGAGACT GGCCAGGCCCTCG
GAGGAG 921 TWI TCDNKMRLQEGPTSCSG
2761 -27-
ACCTGGATCACATGT GACAACAAGAT GAGACT ACAAGAAGGACCCACTTCCTGT
TCTGGA 941 RVEI WHGGSWGTVCDDSWDL
2821 , .
CGT GT GGAGAT CTGGECACGGAGGT TCCT GGGEGEGACAGT GTGTGATGACTCCTGG
GACTTG961 NDAQVVCQQLGCGPALKAFK'
2881
AACGATGCTCAGGT GGTGT GT CAACAACT TGGCTGT GGTCCAGCTTTGAAAGCA -
TTCAAA 91 EAEFGQGTGPI WLNEVKCEG
2941
GAAGCAGAGT TTGGT CAGGGGACT GGACCCATATGGCTCAATGAAGT GAAGTGC
GAAGGG 1001 NESSLWDCPARRWGHSECGH

NN A



1441
GTTGGAGGAGACATTCCCTGT TCTGGACGCGT TGAAGT GAAGCATGGTGACACA
waaesewdsnl SVCDSDFSLEAASYVL CRET/UR005/011654
1501 : .
with 208, S AEpAT TCRATEFEE Qe (X AAGOT {(He(EEET TETA TOUASEEAA a
ACAG521 CGTVVSI LGGAHFGEGNGAQI

0.203" PBbId, were chosen to ensure that the graft was approximately 100um thick.
TGT(ISCACAGTCGTCTCTATCCTGIIIIEAQGCTCACWP'FGGAGA(I%AAATGGA

The ozc%gégt?g&e@“ﬁ'MWATc&eE/vgs RsbrtEd Gathlthe mdl bo hat the BrrtAuiinose

end of {E8 RARROL B RS (OB FoCril (o TP ot i ey are
mold AR AT BT A RPN A RIS LT RE R RO

AGATAC 581 T E | R,LVNGK,TPC&EEGRVEL KT
Then the7ae!d was sealed. Heatmg at approximately 50°C for approximately 1-24
ACAGAAATTCGCT TGGT GAAT GGCAAGACCCCAT GT GAGGGCAGAGT GGAGCTC |
hours, prARAEEYED16 hoNrsh oanerated aw/ INel paher Erafh Auing the heating
1801
at 50° CGNVEAATGSCTGEEERICCCICIGSAACT CT OACTICeGREMARTGANGREGTBCAC € o
GITCTT- 621 CQQL KCGVALSTPGGAHEFGK
penetral8@le PVIMA and interweaving with the PMMA polymer to generate an IPN
TGCCAACAACTTAAATGTGGAGT TGCCCTTTCTACCCCAGGAGGAGCACATTTT

(interpe%;‘g%ﬁﬁg BALarN VLY VIR drodbdd. He AMGAT cEreQuit Misequently

‘ AR LA G ETCACTO PR ETOAGAGEAC
remove% % AL G@—A SgﬁCPSGQV svg'gA
1981 ‘
GATTGICCTGTAACTGCTCT ATGTCCTTCAGGGECAAGTGECC
TCTGTA 681 | CS GN TLSSCNSSSLGP
[0066] 2041 An example of a protoc%l%r%roducmg %e graﬁsfn accordance with
- ATTTGCTCAGGAAACCAGT CCCAAACACT GT CCTCGTGCAATTCATCATCTCTG
anotheGEDocAINTaL of tire prepent pventorgsalegcrped pelevws G Q L R
2101 .
[0067] ACAAGBICTAQTATTICCAGRAGAAN GTICCTEIREEGE RECA BAGAGASTIERY BAA bis-
CTTC&C 721 LVNGGGRCAGRVEI YHEGSW

borona®l&ithracene, was added to a 5g solution comprising HEMA and acrylic acid
TTGGTAAAT GGAGGAGGT CGCTGT GCTGCGAGAGTAGAGATTTATCATGAGEEC

(90:10; Gordle Sdivtiof 1D PicwalVeP theSelatife bhVaMa8oRofHe monomers
222

R e e e
eI e A R S AT FRrAR AR SRR BRigRse anc
hydrop%c&gn%r rlnayvrlinglj:?e,gor'weéng:plle\l, %n}% }‘:50%15&5(}%8 iﬁ:di@af%r to 5 g of

ATCTGECT GGA:I’GAGAT TGCAAT GAAT T.TTH cC
SolutiopAr TGRS 64: 2HpE9-NEGSeP Y IRNE R ﬁ8i’2>Ea BeR r%\?al.m agréﬁat
2401 o
catalyzeA T EEoT UEEEZEACTAANRC TG ACAAGGAGENT (CRACCACT AT @rded at 1
TCAGA G821 FMSLRLTSEASREACAGRLE
2461 -
TTCATGI CTCTGAGACT GACCAGT GAAGCCAGCAGAGAGECCTGTGCAGEECGT
CTAGAA841VFYNGAWG2§"VGRSNMSETTV
2521 ' :
GITTTTTACAACGCGAGCT TGGEGEGECAGT GTTGGCAGCGGAGTAACATGTCTGAAA
ACTGTG 861 GVVCRQ‘L GCADKGKI NSASL
2581
GCGTGTAGT GT GCAGGCAGCT GEECTGIGCAGACAAAGGGAAAATCAACTCTGCA
TCTTTAB881 DKAMSI PMWVDNVQCPKGPD
2641
GACAAGCCCATGTCCATTCCCATGTGEGTGGACAATGTI TCAGTGICCAAAAGEA
CCTGAC 901 TLWQCPSSPWEKRLARPSEE2701
ACGCTGT GGCAGT GCCCATCATCTCCATGCGAGAAGAGACT GECCAGECCCTCG
GAGGAG 921 TWI TCDNKMRLQEGPTSCSG

PN~ A



38lRCAGTVEVEI QRLLGKYVCDR 1141
CCCTGI CCTGEGACAGT TGAGGT GGAGAT TCAGAGACT GT TAGGGAAGGT GT GT
wWe20s®09401 GWGL KEADVVC R Q L G C G BHUR2005/011654
1201
weight m (EANACAAGEI A TSHEEH DECACBLABETEGEAT GIGEREGTth a
GCACTC 421 KTSYQVYSKI QATNMWLFLS

solutiontéSdhprising ethanol and 2-methoxyethanol (70:30, w/w) at a weight ratio of 1:10
%AT ATCAAGTATACT TCCAGGCAACAAACATGTGECTGTTT

to creat???gloﬁ%l” THe iGN c?orﬁpr%lﬁg WH2 Aol §n&|2%@c%’x9eﬁaho! was

acded AT A AT AT T TICeOACT MG TG AT 0o
surfaC%@%%FW&A@?A%@A@&R@%W%%%&%%&&%&%&%&M@&@MV

AGACTG 481 V.G G D | CSGRVEYV
56°C for approximately 24 hours. unﬁar nitrogen (to d'F:;'ve 0 oxygen WhlV¥W Mhibits the
GT TGGAGGAGACATTCCCTGI TCTGGACGCGT TGAAGT GAAGCATGGT GACACA
pre-polyraatatosoeasion)@aivaep the 41 BNEniNaier saysing dhgpplymeatzation of
1501
monomMEGCETEESEGTTOBEAT TSI TEGSABCTRCEAGEGIRET ATHBAGEEAAETS
- TTACAG 521 CGTVVSI LGGAHFGEGNGQI
of diffefePlEngth as well as un-reacted monomers. “Solution 4" was mixed with the
T CAGTCGTCTCTATCCT GCGGGEGEGAGCT CACT TTGGAGAGGGAAATGGA

CI’OSSHH%@J@-T%GHWJUI'@N& FeiQ(€3B3% W, S hixBvks GliGwdd Ao stand for

L2 hours%g@wa%@ﬁ%@cﬁ%wm%Wﬁ&E%ﬁgmn 5"

EGTCSHSRDVGVVCSRY

and Wa%&%ﬁ%ﬁ&%@ﬁ%&&& SR S AT CrEL oe
was CU@%%A Five o ;[erriwzalhmg slbl n’%la%b(O-qﬁ% é:fgr ?hgur\é Behoes Feaction

e S S A R T BT S

1801

WaShlﬂWPMmTCCCT CTGCAACTCTCACTGGGACATAGAAGATGCCCAC
GITCTT 621 CQQL KCGVALSTPGGAHFGK

[0068] 1861 While various embodiments/variations of the present invention have been
TGCCAACAACTTAAATGTGGAGT TGCCCTTTCTACCCCAGGAGGAGCACATTTT

describ@é?%%eﬁ#éh@lw 8 QdéerwoRdHNM FEelHhevd beel pee@ried/bGway of
1921

non- lm% @W%@s@é@ﬁiﬁ@é@mmﬁmﬁ%@hould |
661DCPVTALGASLC SGQVASYV

not be @ﬁ%&_}:}é&j@gf ﬂ&_l_above descr(lgce:a_lg_raa&e AT C%‘?’%%‘%ﬂems’ buc‘c;‘_lghould be

defmedzﬁﬁ#agggrd%nge @ztﬁt% %l%v@ﬂo]‘a ms anSthbi zse§u§a!|en@ P

ATTTGCTCAGGAAACCAGT CCCAAACACT GTCCT CGTGCAATTCATCATCTCTG
GCCCCA 701 TRPTI PEESAVACI ESGQLR
2101

ACAAGGCCTACCAT TCCAGAAGAAAGT CCTGT GECCTGCATAGAGAGT GGT CAA
CITCEC 721 LVNGGGRCAGRVEI YHEGSW
2161

- TTGGTAAAT GGAGGAGGT CGCT GT GCTGGGAGAGTAGAGAT TTATCAT GAGGGC
TCCTGG 741 GT1 CDDSWSLSDAHVVCRQL
2221 ‘

GGCACCATCTGT GATGACAGCT GGGACCT GAGCGAT GCCCACGT GGT GT GCAGA
CACCTG761 GCGEAI NATGSAHFGEGTGP
2281

GCCTGT GGAGAGGCOATTAATGCOACT GGTTCTGCTCATTTTGGAGAAGGAACA
&GECcC 781 I WL DEMKCNGKESRI WQ C H S2341
ATCTGGCTGGATGAGATGAAAT GCAAT GGAAAAGAAT CCCGCATTTGGCAGTGC
CATTCA 801 HGWGQQNCRHKEDAGVI CSE
2401

CATGGCT GEEEECAGCAAAACT GCAGGCACAAGGAGGATGCAGGAGTI TATCTGC
TCAGAG821 FMSLRLTSEASREACAGRLE

SN AN A



1021

GCGGTCTGGCAATGTAAACACCAT GAAT GGGGAAAGCATTATTGCAATCACAAT
WO2WGaT09861 AGV T CSDGSDLELRLR GPI’EUSEZOOS/011654

1081

GCTGGOGTAACAT GTTCTGATGGAT CAGATCTGGAGCT AAGACT TAGAGGTGGA

GECACC 381 RCAGTVEVEI QRLLGKVCDR

WE CLAM-1
CGCTGTGCTGRGACAGT TGAGGT GGAGATE CAGAGACTGTTAGGGAAGGTGTGT

1. A@?%@% %P%oﬁc@@ﬁehtl%aﬁa&ipg\é MabroRddul& Rdea®rAols support

GGCT GEEGACT GAAAGAAGCT GATGT GGT TTGCAGGCAGCT GGGATGTGGATCT
COmPTISEEACTC 421 KTSYQVYSKI QATNMWLFLS
1261

%M%AEATGG?A#@%Kbﬁw*%é*ﬁ&ﬁﬂAﬁ?&ﬁﬁ@éﬁ%&éﬁi&éﬁf&*@ﬁ%%GWTT

CTAAGT 441 SCNGNETSLWDCKNWOQ ?

(3henging the integrity of the polymer to provide Ioosened polymer chams that

AGCTGT AACGGAAATGAAACTTCT CTTTGGGACT GCAAGAACT GGCAAT GEGGT
form at I668CTTe Mbrlaci @ &4, Y EEAKI TCSAHREPRL

1381 : .

DGl A TAEAES: A TGARACAAGERARAATITIACCEBC TCARTTOASAGEaEAGCC
AGACTG 481 VGGDI PCSGRVEVKHGDTWG
(DA%Lising the macromolecular indicator to interlace with said at least one

TGGA! GACATTCCCTGT TCTGGACGCGT TGAAGT GAAGCATGGTGACACA

interlac@% &%u§n¥ the Be§udhthal Solyrarkafo® o skidGnbhEmero form

e S e e R S G N e
RS RSEr r R R S R PN SRS R R o

T§:541WA EFQCEGHESHLSLCPVA
mmobtlg@%A cator molecules.
TGGGECTGAAGAATTCCAGT GTGAGGGACATGAGT CCCATCTTTCACTCTGCCCA
GTAGCA 561 PRPEGTCSHSRDVGVVCSRY
1681 _ ; . . )
2. TheCUShOCATAABAACT TR RGEACR AL HEr TistiagiPAGRERLG & (C) is
‘ AGATAC 581 TEI RLVNGKTPCEGRVELKT
a partiallyyddfully polymerized indicator molecule.
ACAGAAATTCGCTTGGTGAAT GGCAAGACCCCAT GTGAGGGCAGAGTGGAGCTC
AAAACG 601 L NAWGSLCNSHWDI EDAHVL
1801

3 - TOETAATERCHEHEIRAT CORE CTIERAACTEFEACT S0RAGATAGAAGAT COBAE: Ul ar
.~ GITCIT 621 CQQLKCGVALSTPG G AHF GK

mdlcatmlr%%%éﬁ_arprowded in G)Tand are se uen iali% erlzed 1% —

GGAAAA 641 GNGQVWRHMFHCTGTEQHMC—II.QZl
GGAAATGGT CAGGT CTGGAGCCATATGT TTCACT GCACT GGGACT GAGCAGCAC

4, ﬁ%%O of c?a [T) thrééh %aﬁ’éﬁ %o!"t s%ri%og &%rgpﬁbﬁc\ér

GATTGTCCTGTAACTGCTCTGGGTGCT TCACTATGTCCTTCAGGGCAAGTGGCC
hydroPHYSFGTA 681 | G S G N QSQTLSSCNSSSLGP
2041
ATTTGCTCAGGAAACCAGT CCCAAACACT GTCCTCGTGCAATTCATCATCTCTG
"GECCCA 701 TRPTI PEESAVACI ESGQLR
2101 -30-
ACAAGGCCT ACCAT TCCAGAAGAAAGT GCT GTGGCCT GCATAGAGAGT GGTCAA
CTTOGC 721 L VNGGGRCAGRVEI YHEGX W
2161
TTGGTAAAT GGAGGAGGT CGCT GT GCTGGGAGAGT AGAGAT TTATCATGAGGGC
TCCTGG 741 GT1 CDDSWDL SDAHVVCROQL
2221
GGCACCATCTGTGATGACAGCT GRGACCT GAGCGAT GCCCACGT GGTGTGCAGA
CAGCTG 761 GCGEAI NATGSAHFGEGTGP
2281
GGCT GT GGAGAGGCCAT TAATGCCACT GGTTCTGCTCATTTTGGAGAAGGAACA
GEECCC 781 1 WL DEMKCNGKESRI WQCHS

NN AA



32l ASEGFGHI WLDSVSCQGHEP 961

GCCAGT GAGGGAT TTGGACACATCTGECT TGACAGT GT TTCT TGCCAGGGACAT
wa2nsSaistl AV WQCKHHEWGKHCNH N BEDUSDEY011654

GCGGTCTGGCAATGTAAACACCAT GAAT GGGGAAAGCATTATTGCAATCACAAT

5. T%A@éfﬁo@&;f Mei ¥ Ih&reh i sBpPott sbriecRidLhRIr€pid e 8nd said

SACAT TGN GGAT CAGATCTGEAGCTAAGACTTAGAGGTGGA
macrom%ﬁ@ EVEI QRLLGKVCDR
1141

CCCTGI CCTGGEGACAGT TGAGGT GGAGAT TCAGAGACTGT TAGGGAAGGT GIr&a

6. T%% G%AHO% ]fc%lw ? \Jvhéeﬁ':n §é 9 up}!or@ 8RR &8 & FSdhdoror an

, CTGAAAGAAGCT GATGTGGT TTGCAGGCAGCT GGGATGTGGATCT

Optica' %21 KTSYQVYSKI QATNMWL FLS
1261
AAAACATCCTATCAAGTATACT CCAAAAT CCAGGCAACAAACATGTGECTGTTT
CTAAGT 441 SCNGNETSLWDCKNWQWGGL

7. The2tethod of claim 1, wherein the integrity of said polymer is changed by the
AGCTGTAACGGAAATGAAACT TCTCT TTGGGACT GCAAGAACT GGCAAT GGGGT

additionEHFdvd®l TCDHYEEAKI TCSAHREPRL
1381
ACCTGI GATCACTATGAAGAAGCCAAAATTACCTGCT CAGCCCACAGGGAACCC
AGACTG 481 VGGDI PCSGRVEVKHGDT WG

8. T%“Hﬁethod of claim 7, wherein the lcosened polymer chains are tightened by
GACAT TCCCTGT TCTGGACGCGT TGAAGT GAAGCAT GGTGACACA

the S T B RAATY AP 1 T CT GGARGLT GOCAGDGTTCT ATGCAGGAA

TTACAG 521 CGT V V S| LGGAHFGEGNGQI
1561

s, T&@@%“é“qﬁﬁ T R e T TR

dHﬂemymyﬁﬁmmﬁQM¥@WW@@KG#Gﬁﬁﬁﬁﬁﬁ%&ﬁiﬁ@#@é@&?@???CACTCTGCCCA
GTAGCA 561 PRPEGTCSHSRDVGVVCSRY
1681
CCCCGCCCAGAAGGAACT TGTAGCCACAGCAGCCAT GTTGGAGTAGTCTGCTCA
10. TAGATAC GBI dlain B, RhEerein Nwe@cp(vantps e 'mdemriNe mopogeer of a
1741
hydropbﬁ@%wm@@@wmmam&mTeTmm@quc
AAAMACG 601 L NAWGSLCNSHWDI EDAHV L
1801 |
CTTAATGCCT GRGGAT CCCT CTGCAACT CTCACT GGGACATAGAAGAT GCCCAC

ﬁ%gﬁ—g{h&?@af Gafh QoLvKelei®iné PolkmerZafo oG Ad HyBrdahiic monomer

1.
Wi R T NS OV WA RN E T e € T RN Qe ppeened

1921,
p0W”W%£§£KWGEWCACEWCTGEACEnﬁwATGWTTCACTG£ACTGEEACTGAC£AGCAC
ATGGGA 661 DCPVTALGASLCPSGQVASYV

1981

GATTGTCCTGTAACTGCT CTGGGTGCTTCACTATGTCCTTCAGGGCAAGT GGCC
TCTGTA 681 1 CSGNQSQTLSSCNSSSLGP
2041
ATTTGCTCAGGAAACCAGT CCCAAACAAET GTCCTCGTGCAATTCATCATCTCTG
GECCCA 701 TRPTI PEESAVACI ESGQLR
2101
ACAAGGCCTACCAT TCCAGAAGAAAGT GCT GT GGOCT GCATAGAGAGT GGTCAA
CTTCGCC 721 L VN GGGRCAGRV E | YHEGSW
2161
TTGEWAAATGEAEEAEEWCEﬁTGWG£TGEEAEAEWAEAEATTTATCATGAEEEC
TCCTGG 741 GT1 CDDSWDL SDAHVVCRQL
2221 :
GGCACCATCTGTGATGACAGCT GGGACCT GAGCGAT GCCCACGT GGTGTGCAGA
CAGCTG 761 GCGEAI NATGSAHFGEGTGP
2281

NTNNTT™ FNT" "N N NN NN N T A A T NN N SNTT NN e g g g [\ ——————— g N N A A N NN



781
GGAGCAGAT CTGAGCCTGAGACT GGTAGATGGAGT CACTGAATGT TCAGGAAGA
wWaTnEGAWNRBl1 V RF QGE WGT I CDD G WD S pCDUS08SIA11654
GIGAGATTCCAAGGAGAAT GGGGEGACAATAT GT GAT GACGGECTGGGACAGT CAT
12 TEATSERod®t oA A, Giiér@nlsa@ BydobhificImanomér i6 2R \irbixgthyl
GCTGIGGCATGCAAGCAACTGGEGATGT CCAACTGCTATCACCGCCATTGGTCA
methacWHaeM@nﬁd@rEp@trhhéth%hﬁr@oﬁum §I6€.G H E P 961
GIGAGGGATTTGGACACATCTGECTTGACAGI GTTTCT TGCCAGGGACAT
GAACCTNon- Coval ent I nmobilization of |ndicator
Mbl ecul es BACKGROUND OF THE | NVENTION 1. Fiefd of the
13 T,n%%ﬁ%ig?%{g%@ﬁ%ﬁ%t r}ge(ﬁéiﬂ\és%i f%e?%ﬁo@ﬁ?gc? th? macromolecular

In particu or

, [ bilizing.indcator . such as
ndloaiotBEes® SeHUarS Chad TR S S RE T i ot or
nol ecul es i mmobilized on their surfaces. 2.
Description of the Related Art [0002] U S. Patent No.
5, 356, 417 descri bes a,fluorescent-bafed ensiﬁg devic?
14.  Tbermpeinermj clavai baridrefoiake (18850 ARECH a.rmfﬁ%%% $ €i (pastone
el enent, e.g., a photodetector. Broadly speaking, in
referencehegmont ext of the field of the invention, indicator
nol ecul es are nol ecul es where one or nore optica
characteristics of which is or are affected by the
| ocal presence of an analyte. Indicator nol ecul es have
45 ThBesRsteathilc i FERs uliteraindaie referemyeabgiands gphescinserciegas.
gl ucose, oxygen, ‘toxins, pharmaceuticals or other
drugs, hornones, and ot her netabolic anal ytes. These
: i ndi cator nol ecul es are often classified based on the
Lealy princi pal ' Iy YA AV
8. TR e B B Sy R B e e aeRen,
._the one .descri [ o ol . t he
oSGt aR] BedPE ol SURTEIT Ps HEay Barat eaoher B By "
reference, are based on the principle of |umnescence,
in particular fluorescence. U S. Patent No. 6, 344, 360

descri bes a fluorescent |£gi%gtor mol ecul e contai,nin
17, Themgirasslcaim aht WaPdes Her JP TR 'SR PP eSes ot one
fluorescence em ssion intensity is increased by the
referenga esdames.of certain sugars. Qther categories of
i ndi cat or nol ecul es include colorinetric indicator
nol ecul eswhi ch change their color in the presence of
: an anal yte and indi cator nol ecul es which change
18. ahserbhentyr @sinalpahtictubaid macretreegihar ipdidaB) is crosslinked by
I ndi cator nol ecules vary widely in their chem ca
one or S8RPesiskignssand properties. For exanple, indicator
nol ecul es may be nononeric or polyneric and/or
hydr ophi lic or hydrophobic. [0004] Indicator nolecul es
have been i mmobilized on supports, such as sensor
urfa c ;
19, '@Poﬁ; %}aeg@g%fap%(lﬁgﬁg%pg@r@%lﬁ p%T%ﬁb‘?FFﬁ{o‘?é c d@_ﬁﬁk@r@ =4 ettfifens

I ZzI ng 1 ndi cator

| ecul es _on_ inert pol [ e o) - :
clyool QRRpTaA aF o T EeNises 6P Ly e faeEr 2R LR R sy pgio acid or
' be nodified to create or chosen to provide attachnent
mixturgsghatePfs or the indicator nol ecul es. [0005] Mol ecul es
- can be inmobilized on a subétrate in different ways.
| mobi | i zation is often baséd on covalent |inks
bet ween the substrate and the i mobilized nol ecule; To
facilitate inmobilization, inert substrates are
general ly avoi ded, as those require pretreatnents,
e.g., with U V. or with harsh acids such as nitric
acid to achieve oxidation of the substrate to create
reactive sites. These pretreatnents are generally
associ ated wi th undesirables, such as instability of
the i mmobilization product or the handling of harsh
acids. Thus, nore readily nodifiable supports, such as
pol yacryl am de supports, are generally chosen to
attach nol ecul es of interest. A polyacrylam de support

r



structure of a water sol uble macronvol ecul ar i ndicator
nol ecul e according to the present invention. [0014]
wo-k@ane®sA and 2B show an i mobilization suppCT/USING/011654
I mobi |i zi ng indicator nol ecules in accordance w th
20. Toeenembadifroaim ©F, wherejr si@ at leeavemt matromoBeusy indicator is
Figures 3Ato 3C show the creation of interlacing
crosslin@geasamiththeasturhaleeulaf iraficatommbidculzatftesasippeatt upon
addition of a solvent.[0016] Figures 4A and 4B show a
macromRead isacefor dhd btigb Mtefhcal Wih iRz ede imerauing ewd. ar
i ndi cator nol ecul e through' an interlacing area and
tightening of the interlacing area. [0017] Figures 5A
and 5B show macronol ecul ar i ndi cator nol ecul es

21, TEAMhERANG LA6 %,[vggélrg'ﬁnp%?éi Gi MBLY ok Q88 BRI Bz 6t @A

regi ons. gures 6A to 6C show a

nmechani for coat | WM :
molecu g G RRR TS GHT G SRupect o Abe b e hE PRIl gt sple =
of the present, i nventign. [0019] Figure 6D shows the
'eaStOn?ﬂﬂ%@“ﬁ&%ﬁﬂ@%”aﬁwﬁﬁgrﬂ@@ﬁﬁ%isn1shomn in Figures 6A to
6C. [0020] Figures 7A to 7C show how a macronol ecul ar
i ndi cat or nol ecul e carrying positive charges which are
di stributed over the entire nolecule is attached to
22. A preftooxdypréfingi sensor havi ng anionic groups on its
surface. [0021] Figures 8A to 8C show how a
anacfaorudoncptisang Bhidestd e polghecwded carrying a tern nal
positive charge is attached to a body of a sensor
shax¥kRenEBt 0B Bidwatssoeauist s surface. Detail ed
Descriipti on of the Invention [0022] The support for an

beated (Rkeeltulss edicasr B SENS aitefedRith Bakakbone chain
neet certain design requirenents. In the case of an

| BRUSH A, gnasl ucency and durability
Ofatb%%?éhéghgégﬂﬁg%gegfraﬂggybgs a result, the surface of a
support, which may be made of a material that can act
as an optical wavegui de, oftenhas a set of properties

hat is ,ver (fferent fromth t f
25, TR E A el @ R P e ed o oS Re R s ey
that surface, This set. of properties is also often .
olecul FFLGIRT §1 BRARG SaRvET G SSHOGRS (i B CBgre8, ot said
operates. For exanple, the support is often very
macrontpjerwphioBicetqrenglectigroaipie fraondne PR Jine geatt.
m croel ectronics within the sensor) while an indicator
nol ecul e can be very hydrophilic. This is especially
desirable if analytes are detected in an aqueous
24,  Treslituh ofGesitrald, endredi saEdtssfete thitemueentof erseesti.on
' are directed at achieving effective i mobilization of
i ndi cat or nol ecul es, including macronol ecul ar
i ndi cator nol ecul es, despite the differences in the
25, PLOBeH {;faam ééh\ﬁhér‘é@rﬂ’@éiﬂ @8 id hechnsliteaten, mol ecul e,
and“w t hout adversely affecting the performance of the
i ndi cator nol ecule. Certain enbodi nents of the present
invention actually take advantage of these

di fferences hance.. ; 1O n create themto
28. é@%@&#ﬁofﬁﬁ%%ggr9@??&%ES?B%§§TS%Pﬁ?@e vari ety of ,

i ndi cator nol ecul es can be_ysed in the context of the

present invention. An indf@gfor nol ecul e according to

the present invention is a nol ecul e having at | east

one characteristic, such as fluorescence, that is

affected by the | ocal presence of an-analyte. Such an

I ndicator nolecule can base its activity on any nunber

of principles including, but not limted to,

| um nescence, such as fluorescence and

phosphor escence, absorbance or colorinetrics. The

i ndi cat or nol ecul es of the present invention include

nononeri c nol ecul es as well as nacronol ecul ar

i ndi cat or nol ecul es, such as water sol uble

macr onol ecuf ar indi cator nol ecul es. For exanple, the

Y N L 1 ~ ~ a2 a2 P T ~



of aromatic structure (e.g. fluorophores) are oriented
i n coplanar configuration and have overl appi ng
w@Reoslie®sr on orbitais. This results in one or POT/ES2005/011654
em ssions at a wavelength that is different fromthe
27. Awaeelenatr hoahavarnay izseticing@n intieaframeriecgpécinesns08.
For exanple, for fluorescent planar species, a
comprisfy@aracteristic downfield em ssion occurs in conparison
to that of the uncoupled species at a wavel ength of
RHd &l | dehmphigndBeRUB! 66k 5RO Rfnic
<%@9§gggﬁ%%ggygﬁgbgwngﬁfggﬁaaract%rié%ic enissionggan
. be used to conpensate for variabl e anbi ent
grOUp’conditions.[OOBl] In certain enbodi nents of the

R shaour BRe ot st Bh e T B B P Bt Bt one
chargedigeituy TR TEhe PPt SRG e RLT & i ot teh drgeort

depends directly on the nature of the npiety. In a
(ir eTeR T e REEINHERICT MAHBCHBIBISA YO ERGEERNIC Bond
according to the environnent in which the indicator
betweemphiddatie dreuustithe pporidintg$aid shleastiprakhergsaresidqea
preferred enbodi nent, may be the prevailing pHin the
environnent of choice. Thus, in a preferred
enbodi ment, for in vivo applications of sensors that
08 TREEMStHIRESfaRdm 27 priearain saiglioningrdupak abdohiy cidwi dsd sald at
i ndi cator nol ecules that are strongly ionic at neutra
least orBHBFGePFiRId Bt phaivedy apBiged ratidpkl val ues near
‘ neutral, amne noieties are strongly positively
charged and can forma strong ionic bond with a
sulfonate that is strongly negatively charged at this

H. 032 bhd] L ec i:adi cat or
20, TR BEURAS VAL £ AL Re] S Bn AP ST FoR0r S Sosi L1 vel y
or negatively charged noieties at a suitable pH or
i ndi cator nol ecul es that have been nodified to include
such noieties b for exanHLeh attachi ng .t h to a ‘
30, Tihe etas HaET B AT 9IS Fo PRI R R B EBrBrC RO BY & SRy mer of
or negatively charged noieties, such as MAPTAC or
sulfonaie-ad yiedixy etdipeen i@t Hyrafem asPehtberideurieeeaa)
Fi gures 5A and 5B show representative cationic
macr onol ecul ar i ndi cator nol ecul es contai ning one or
nore strong positively charged noieties. In
31,  AaehigUbatdsteFngunet@oiebbust pateseateton ohao analyte within a
macr onol ecul ar i ndicator nolecule 5 10 containing a

mediur®! i@kbhaorebnsdrfspitg positively charged noieties 5 11
#igure 5B illustrates a cationic macronol ecul ar

4 odheat 20 shA¥EAgL9BEN$hE @BG NOFE b¥e) Wwherei
: %E§¢§259§¥?g¥3ﬁ§%§9§Th3 nolecﬁle %H %igure SR IS yunereln

smdouggslﬁ&%gképﬁn%%g%gg%%t6né%§€ﬁﬁe@f a. | arge nunber

positrv nol et such as am ne noieti es,
whi ch dji stri.but nt i
F et BT Sl R bR M e B B s rroo of o0
analyte?iglé%ﬁcgg{ﬁ%&%gﬁwl %%'é{} :‘r%/ﬂ%ét%?’?grﬁaﬁsﬁ%@g&%aﬁe@@iﬁ’ in

letter "n" in both figures, the nolecules can be
substantially | onger than‘@épicted i'n these figures.
“The .illustrated indicator nolecul es al so have exci ner
em ssion regions 10 1 that are present in the primary
structure of the nol ecul e. The advantages of using

i ndi cat or nol ecul es havi ng such regi ons has been
descri bed above. [0034] In a preferred enbodi nent, the
support on which an indicator nolecule is inmobilized
(hereinafter "imobilization support”) is a sensor.
Exanpl es of suitable sensors are described in U S
Patent Nos. 5,51 7,31 3; 5,91 0,661 ; 5,894, 351

whose di scl osures are incorporated herein by
reference. Exanples of suitable inplantable sensors
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Accordingly, in one enbodi nent of the present
i nvention, the immobilization nethod is highly
wetdosaomat wth respect to indicator usage PCT/US2005/011654
(i mmobilization reaction yield) at scal eup. |n another
aetdiecto renttho eaa@epﬁ@gbﬁmangwemsa&qat legst one characteristic of
i mobi |i zati on nethod can be readily scaled up and the
said indisuiponsletnidi arat which @msity ac bupah slgeahefiatidtg seiddhanges in said
hi gh t hroughput rates. In yet another enbodi nent of
indicatof R®|dLeseMd | nvention, the supportindi cator construct
can wthstand the sterilization nethods and wash

\&B(é%leﬁwsséiﬁ b drb s 4 0n B aRX pasieelt & stabiyngterlaced with at least
manufacturing operations. [0045] In highly sensitive

& SeNsQEscd or in vivo

oneChaﬁpg#é%@%#gﬁétOﬁg%ﬁ@ﬁﬁgtera I'ly desirable that the
quallty of the product be consistent. Accordingly, in
one enbodi nent of the present invention, the

i mobi | i zation od a ows for of
32. T'“@aﬁ?@ﬁ@%@%'a@ﬁ§ Yvﬂared%\}?e %ef}%rasesuoé?ﬁg%%%g?@&eency in
calibration and signal processing. [0046] Especially
in long termapplications, such as in sensor inplants,
it may be inportant that the indicator does not
33.  Thegeriseebiclai 8dt Wheee R §RICAMATAYS ReYyraethyimethacrylate.
inactivated by prevailing anbi ent conditions.
Accordingly, in one aspect of the present invention,
the i mmobilized indicator nolecule is in intimte and :
34, THiereskoassoeaimBiipwherdih skiearsdyieds suctax eoxyfen hearbon dioxide,
‘ sensor encasenent/wavegui de, thus preventing
nitric oxBledRhfihE &M ibeaghd Abrefot diealendtatiner into the | ocal
environnent. In another preferred enmbodinent, the
i mobi |i zed i ndicator nolecule is substantlally
resistant to in vivo degradation. In yet another

35. Agheferr ﬁ%yggﬁ&ﬂ%BFP&En%ﬂﬁh%ﬂﬁ?ﬁ@%eh&%SP&dﬁﬁé r%BSnofan

i ca ecul e nstructs have su |C|en
nechanlcal eqrit hstand forces anti ci pated
analyte [ g ApediHE S Iaﬁj{%%bs ggﬂﬁi” @émsnt of use. [0047] I n one
aspect of the, present |nv ntion, ro ecul ar
T Gl TR TRy BE AL RE R o oL By o pyter surface

. interlacing the nacronnlecular indicator with a
surroungisigysnie isenser A Whetae S3iGRI0RT SY Cr?é“%"s&rsaaftﬂeas/&o”e
"graft” in the context of the present invention is an
polymet;PN (i nterpenetrating pol ymer network) which may be
+ formed by at | east one macronol ecul ar indicator
ARidtsidres@ndes i siidasnsar podit Woishafmits reoliafissrwighimisald sensor
| ocated preferably near the surface of a support
body; hetwork. An IPN, in the context of the present
‘ invention, is a conbination of two or nore polyners

%’ﬁ%&bmole%%%r 182t niyEi e s bz anshiesl ETnastetipkethat s

I medi ate presence of the other w thout any
feote&%&%?% %)e gsbrt&%%@@ﬁt? fdedn rﬁéngﬁ%él@eﬁaér@w@écﬁﬂarmdlcator
ow, |na¢neeHe embodi ent, the

the present invention can be made by ,
sequenti al pol yneri zation resulting in sequential |PNs,
I n anot her preferred enbodh nt, the IPNs of the
present invention are nmade“by |nterIaC|ng a partially
or fully polynerized macronol ecul ar indicator nol ecul e
w th the polyneric structure of the support, resulting
in what is called, in the context of the present

i nvention, an interpenetrating polyner network
("I'PN"). [0048] A first step inproducing a graft is
to produce interlacing-areas at the surface of the
support. An "interlacing area"” according to the
present invention nay be an area near the surface of a
support in which polyner chains of the support have
been | oosened to allowinterlacing with a partially or
fuIIy polynerlzed nacronnlecular |nd|cator nDIecuIe or
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suitabl e pH range can be used in the context of the
present invention. In a preferred enbodi nent,
wo p@sam8r nol ecul es carrying strong positive BCT/US2005/011654
negative charges at pHs around neutral are referre
molectil¢ 065g] pRitiarasl en g@lppﬁ@n@onﬁ@@ft%n%eWérraﬂlﬁ%t%%Mﬁt?% Stfirgm
i ndi cator nol ecul es via ionic bonding in accordance
said radlstibh sbhecgyresentich freoamitenadiatien éeAaidestisPbeadbove
and i nclude, for exanple, PMVA. However, any support
aloesderlsith/Batiemsnt lobktedah ssid sedsioe bpely eadga@eltwayd e receive
used. Such support materials usually are not, but may

sdiatioP@ithinABIEREbYbb@NkSd ahidushitoH si@ngesspoBeivertal-bgiatiohe
support materials nmay be nodified to be ionic. For

receivedﬁﬁ@rﬁgéeagd{ x%{BPéﬁ%he‘mtﬁd \%e@ysé’i@ fBstoFoest & is@icaior

a certain pHrange, are opposite of

molecul% Eegf’c%g@ggfeg%%ggg{ V{nhaet Ce o?t%r%l"%ﬁfof ndycat st HH& ﬁ%Wrﬁer of said

ached to i n one e
‘ ﬁg nates |ch have been co- polynerlzedmnth nmet hyl
surface s é*@?a ROGMMA), are covalently attached to a

non-i oni ¢ support by nmet hods known fromthe ion
exchange resin art. lonic groups other than sulfonates
may al so be used in the context of the presen
36. A methmd on noRgovakapledacyn s & maaionbre! &'FSW& AP Grifprort
groups such as, but not limted to, nethylsulfonate,
comprisgigk f oni ¢ aci d, sul foisobutyl and sul foethyl can be
used in the context of the present invention. Strong
(®adrooning grsappsrt sudhcashidiutornptsdsi atileasd ane,polymer;
quat ernary anmoni um quaternary am ne,
(S dHERIdMY BETeRigHey oethbydclaner @ orevibiy llyesenad qcyrharchesins that
al so be used in the context of the present invention.

fownatk@s@oﬁéﬁﬁ@ﬂé&ﬂg%ﬁﬁ?d'”ent the groups are ionic at pHs
round neutral. While ionic groups can be covalently

@@é?% riggattlggsts&%oﬁ’]rafcroﬁw@le@ul@l? ﬂd%ﬁ&%ﬁﬁ@@&h@%‘%ereof and

ove, the 1onic groups are provided by

( oati | henerg%g&gﬁ éc%d?ca‘%@rpﬁlnweﬁé @@wtﬁ@aﬁd’%ﬂ%@s@&%

; ncer enbodi nent s

Iass or gl ass-lik .
nterec R & Sn i e S S SR m@‘“g egyiq form
the context of the present |nve t|o n% % process
poiymemzﬁtlo@o@mﬁngﬁsg{ve%p’ts@rtla%wgaf&é% va H“??ﬁ' cing area.
enbodi nent of the present |nvent|on is illustrated in
Figures 6A to 6D. Figure 6A illustrates a bean shaped
sensor 600 and a nold 6 11 having an inner surface 6
37. TRewhithdneyide 38, mensebneaid retboo dether vampisenéns higpeot (e
of the sensor 600. As shown in Figure 6B, when the
causmgsﬁféﬂgbs@f% bslymes entied tb titbtenhte mod@b%sdﬂaceamblllz@ap
remai ns between the surface 606 of the sensor and
1ndmau%nﬁdb60@% surface 6 12 of the nold. Figure 6C shows
ow a coating 614 containing ion- exchanger groups,
such as a MVA-sul fonate copol yner, is added to the
nmold to fill this gap. The coating is then cured, for
exanpl e, by heat, to create a coated sensor device 6
15, as illustrated in Figure 6D. Figure 6D shows the
sensing device 6 15 having,a strongly anionic coati ng
614. As di scussedabove, the ani oni ¢ groups of the
coating can formionic bonds with cationic, groups,
such as am ne groups, of an indicator nolecule.
However, as the person skilled in the art wll
appreciate, the coating can be applied in a varlety of.
ways including, but not limted to, dipping or
spraying. [0061 ] Figures 7Ata 7Cillustrate the
formati on of ionic bonds and the resulting
i mobi |'i zation of a positively charged nacronol ecul ar
i ndi cator nol ecul e on the body of a sensor surface. In
particular, Figure 7A shows the device 6 15 , having a
coatlng 614 haV|ng anlonlc groups 6 16 equally
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(e) causing the | oosened polyner chains to tighten to
produce surface imobilized indicator nolecules. 2 .

wab@smetoBod of claim 1, wherein said nacronol eRCl/a82005/011654
i ndi cator nmolecule in (c) is a partially or fully

ﬂféa%fé%ddZSﬂclélWBé%ﬁérerﬂ)E&@%cho%o]ec'ﬁﬂ@' ingthed nflecule in () is

im1l, wherein nononers of said at |east one
ndicatprmembgeul es are provided in (c)
apamagﬁgmﬂgp% u%ﬁﬁéldaﬁij pol n;/merllﬁzed in (d). 4 . The
met hod of clain11, wherei n said support surface is
hydr ophobi ¢ or hydrophilic.5 . The nmethod of claim 4,

ereln surface i r.aphobi
3e. mn@ S Eh P PRvealt MRESmAF Bbh *ﬁ-"ae%%%%%ﬁaa@r%olecu*ar
nmet hod of claim], mhereln said su Is the su ace
lndICatOémfdeg@%@fe Brovide Lipt(FLand %%W%ﬂ‘g‘a WDO‘TH@‘E@? Ho
claim1, wherein the integrity of said polyner is
changed by the addition of a solvent. 8. The nethod of
claim7 , wherein the | oosened pol ynmer chains are
40, THegimetmetobylaitth@s subseimsdidisuppadalfaoé ishydogudvient .
9. The nethod of claim8, wherein the solvent is
hydroptatdianol , 2-met hoxyet hanoi, di nmet hyi f or mani de,
hydroxyethy| nmet hacrylate or m xtures thereof. 10. The
met hod of claim8 , wherein the solvent is a
hydr ophi i ¢ mononer of a hydrophilic macronol ecul ar
indicator. 11. The nethod of claim 10, wherein the
pol yneri zation of said hydrophilic nononmer wth
further nononers of said macronol ecul ar i ndicator
nol ecul e tightens the | oosened pol yner chains. 12. The
met hod of claim 10, wherein said hydrophilic nononer
IS 2-hydroxyethyl nethacrylate o
nmet hacryl am dopr opyl tri met hyl anmoni um chl ori de. 13.
The nethod of claim 11, wherein said further nonomer
of the nmacronoi ecul ar i ndi cator nol ecul e conpri.ses
bi s- car boxyl at e bi s-boronat e-ant hracene. 14 . The
nmet hod of claim 1, wherein said macronvoiecul ar
i ndi cator has at | east one reference region. 15. The
nmet hod of claim 14, wherein said reference region is
an excinmer region. 16 . The nethod of claim 15 ,
wherein the excimer region is an exciner region
resulting fromthe tertiary structure of the native
macr onoi ecul ar indicator. 17 . The nmethod of claim 14,
wherein said reference region conprises at |east one
reference nolecule. 18 . The nmethod of claiml1,
wherei n said macronoi ecul ar indicator is crosslinked
by one or nore crosslinkers. 19. The nmethod of claim
18 , wherein the one or nore crosslinkers are ethyl ene
gl ycol dinmethylacrylate, trinmethyl oi propane
trimethacryl ate, para-toluene sulfonic acid or
m xtures thereof.20. The nethod of claim15 , wherein
said at | east one nacronol ecular indicator is
crosslinked to anot her macronol ecul ar indi cator
nol ecul e after said at | east one nacronol ecul ar
i ndi cator nolecule interlaced with at | east one
interlacing area. 2 1. The nmethod of claim18 ,
wherein said at | east one 1dderonol ecul ar i ndi cat or
nol ecul e i s crosslinked during sequenti al
pol yneri zati on of the nononmers of said at |east one
macr onol ecul ar i ndi cator nol ecule. 22. A graft
conprising: a surface conprising at |east one pol yner,
and a macronol ecul ar indi cator nol ecule, wherein said
macronol ecul ar indicator is stably interlaced with at
| east one chain of at |east one of said polyners of
the support. 23. The graft of claim 22, wherein
properties of the macronol ecul ar indicator nolecule
that is part of the graft substantially corresponds to
the properties of said nmacronol ecul ar indicator
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