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DESCRI PT c*y /17956 o METHOD OF DETERSI/BRISIRI44
NUCLEI C ACI B W TH A SPECI FI C SEQUENCE
COVMPCSI TION 5 : : Background of the -
| nventi on 1. Field of the Inventionl Thi s

I nvention provides a nethod and conpositions for use in binding, detecting,
and anplifying. the detection. ofDESGRIPTION Tar get Nucl eic Acid
sequences in a sanple with fidelity and 10 accuracy, even in the

presence of closely related but different nucleic acids. The binding nmay

I nvol ve the chaperonue H@ FEBE NOOF EIC ACIDS ecul es into
Target Bi nding Assenblies whic specifica - Target Bi ndi ng
Regi ons fornmed by the hybri di z 3¥IH4 SREGIFICSEQLEN GO 'J O

Target Nuclseic Acid sequences. The anplifying may i nvol ve the chaper oni ng

and/ or assénbly of speci fic nol ecul es into. Boost er Bi ndi ng
Assenbl i es which specifically bind BoBagkgs ficayenty Regi ons forned

by the hybri di zatll ﬁ@l El]nggél%{' Nucl ei ¢ CI ds W th Pr obe Nucl ei ¢ Aci ds,
Target , or other Booster Nucleic Acids. A net h.od,
"and conpositions, invAhis ingedﬁaﬁpmvrdaamethodandodmpbsiﬁi@swimlﬂ bn@nsdetecnng,and
provided to enable contr of .th . f ] Yendd

el ongat ed Boost er"“ﬂg‘g'f"’é"% °2 Wﬁfﬁ%’sﬁﬁ%ﬁ Jﬂssenb#lgggsépggeéﬁ

anpl i ficatjeon. Thguracy, even in the pr@émeedficlogelsi rdhtaiufdiﬁ'ﬂummq'agldsn’éhaimdmgmaymvolve

det ect abl e | abel s, i ncl udjng radlo ctive, or,
f1 uor escent - emi t {thEhaPERBiPgAnd @sseny %@%ﬁ&%l%&"@ BWMT ﬁvé“‘:h

nol ecul es, in asspeifRbliyHind T Bmdm RiegibnsforthePbihe hytiridizati oaoi\Btoﬂethl&cI&dmﬂ
.Bi ndi ng Assenbl y, the oostearrgelt\lucl elrc %m d the Booste g@?’g' f
Assemhly, or the WBWM@#M d'he amplifyipg,may %Y‘éé"e‘rimn%a“ﬁ" ¢

nucl eic acid

ecific mbleRELIGRb BokteBin Q@Qé&ﬁbﬁ@é‘%ﬁlﬂﬁ&be&ﬂ&n ¥ BindCBoteR Bitiding
binding sites in 8 er to create a probe

nuclelc a@dl nd a T?A
which is ulfi que mmmwlaqhemnmwmb’wc
prophyl actic use;}I gfey&@&g&ﬁamw%ﬁl N dand Iﬁ&;ﬁohpmo

use are also pro ackgroun crlptlon of
Rel ated Art 30 Nucleic Acids is also Pravided 20 enable mmloﬁﬁxersgenﬁmﬁ QF JRrsperifically

which it is inportant be able d CAssemblies tﬁequ%ﬁﬁc
containing a spe W‘é’g‘ﬁ’ﬁ@ﬁ@ é?g%ﬁ’gg%& narmne arget 'ﬁucﬂnel c Acl fion. The
(TNAs), in a sanjdetcting involves provxﬂhg iome ce snare détectdble labels; haluding thdioactive, light- or
TNAs with the s | est nunber [.oces s
si npl est cdhpone “9‘%"[“8‘"?‘% &gfﬁtﬁ"@?w%flﬁ&?"l quE'a'=ri'ti§ﬁfn°d fles, in gssociation
nucl ei ¢ aci ds, hagigigaFrotR Nucleic Acid, the Tarpey BindifgnAssembliitie RBoosterNuctbic Adihithe)Booster
's desi rabI e to bfmﬁr?éﬁssgxgbgfgr%etﬂmgm%mi Icl\fsAmethocixspmentedfonsolaungmwlexcmd
fragments from an organism which has TBA component binding sites in order to create a probe

nucleic acid and a TBA which is unique for that fragment and/or organism. Therapeutic and

- 25 prophylactic uses of the Target Binding Assemblies and compositions for such use are also provided.
2._Back; iption of Related Art .
30 There are an increasing number of cases in which it is important to be able to detect nucleic

acids containing a specific sequence, hereinafter named Target Nucleic Acids (TNASs), in a sample.
t is desirable to be able to detect the TNAS with the smallest number of processing steps, with the
simplest components and 1o the exclusion of other similar but different nucleic acids, hercinafter
named Cousin Nucleic Acids (CNAs). It is desirable to be able to detect specific TNAs to the
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exclusion of any and all CNAs in the detection sanple wi thout the necessity
of anplification or other post - det ecti on processi ng. :
There are nunerous nethods which use inmmobjlized or tagged nucl eic acids
as probes for - TNAs. However, using known nmet hods it is
difficult to CixglGién e a8 SIFCNGFi 3 defont2 ofamphﬁ’cw&heorother
Nucleic Acid (P ; as opposed to a CNAbound to the PNA or exanpl e, one or
nore base HR¥EMees bet ween the PNA and a CNA can still result

in a ONA- PNA hybrl dme&&m%mem&swm immobiftbeddpta ggea%mmg?m&%

froma TNA- PNA hybridi zation. Thus, hybr| di zati on al one i s not
opti mal i ndi cafhbhs. iHemeven ugimgiknayn »mwﬁe@c@mmeﬁebenwﬂmbomdtothe

mgtheds,
There arg nmanypshetNi@ikis (®NRA) b@ﬁse& Mfito gx&%py e
whet her g TNA 10 . mi\?\/as p\;wes nt sa contal n %sb%en
Hybri di zati on m:smmbesmwemthaWAonAaqum multmaCNA-é’Mjafbndtmmmms

1 O SO et S OB i ASSABLF Y o o

desirable to mpmmladlcmrdueBNAMhybuwdmeuﬂimmSTNA. o ‘with I ow copy

moessrty o o il Y R R SR AR BLasF oY s herig

al so bel@lesi rmmmmmwmwmmmbnmwmmﬁCMmm

i ndependent of .t T hqut t he nec epar

TNAS in the sdipf kkgm Nﬁfdhn\ﬁ“th:e%:agnosnc a?ueﬁﬁq,tfﬂw%p@t& %ﬂdﬂ% ﬂ’g@w@g@?—e (
thobbedablte to a%f@it&dihohh&asﬁtﬂﬁd_lﬁ. Fafth@an 1axstldewah Elémlé)todetect?nrt]ilocahzed 2 TNAs
yr||za|onoa | ar . For i S pu a nethod o

pol yneri zi g miihy ‘M’&’X m samples W WM@@%@? WW‘EYO
as a Booster Nfehhiifig M&nﬂ% SEHOTNAS HhbaPMe wausﬁl.mem%q able

desirabl e. The instant invention provides net ods and
conposi 1 ons Rspsengeiaf ENAsgindependens of ths; Ts, without the necggsity pEsgpurptingthe GAs ands
reveal ed by thayAahR\hdigle” €Vi €W, the instant -conpositions and methods have
not been reported or suggested in the art. A general and conprehensive

revi ew of the stat be desirable torhg b mnmbfstihmsr@b oficven 4 low frequengye d

@
in Keller, H, éﬁ‘g“}mﬁ;‘gh &qﬁgg},%ﬁ é gp,’iﬁem,ﬂé
A net hod has b en report or detectin arr ches multt)xylecopnes

chemi cal neanfalabel; bereinafter referred to asoMNmmAd&iBM)mmNhM&ezed
toaCl%ratheﬂ EpﬁntoaTNA In U S. Patent No. _ 4,794,075 to
Ford et al . od for 'distinguishing fragments of DNA whi ch contain

single base The instantdgveition grovides infethiods @l dompbsition $orr szhievisg1the deregoir

di scussed. Si n t.randed reqgi ons hi.n a. dupl.ex fr are
mod 1 d i t h ESHPAEPYRE e erRlp S oot Priew. e oot croiFRs s bt avso
thym ne (T) r apittefepdned me&émdunlgmumeaﬁbﬁmkﬁemﬁewaﬂ&emefmof
whi | e DNA nol ecuyl.es Wi, t h Iiﬁggwggt %hes [ eact

quanti tativel Fﬁ%@ﬂw {J¥4 Jfspes, Stockton Press.
mol eculzss are fract4 pefddids Bin paR intiavchid By tRerigd] fedid G ofaliat
nodi fi ed and unrrodlfled frag ments can be di sti ngui shed. Ford et

al . applied t ¢ determing,whether a ENA has hy 02t (ENA Fagher than to a TNA ;.5 PaggmgNo.
sequence di ff QI79)6#o F&ARPAS a Mefol Mr dRBFFARNNE Fagiftls?l DRA iich doRf2Eshnbf Base

di sease. mismatches from their perfectly paired homologs is discussed. Single stranded regions within a
duplex fragment are modified with carbodiimide, which reacts with unpaired guanine (G) and

30 thymine (T) residues.in DNA. Linear duplex DNA molecules do not react, while DNA molecules

with single base mismatches react quantitatively. - Following reaction with carbodiimide, the DNA

molecuies are fractionated on high percentage polyacrylamlde gels. such that modified and
unmodified fragments can be distinguished. Ford er al. applied this technique in order to locate and

purify DNA sequence differences responsible for phenotype variation and inherited disease.
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3 Al t hough this nethod is useful for following variations in
genetic material, it has a | arge nunber of steps, it requires .
costly conponents, and it does not offer a digect neans of determ ning

whet her a PNA has hybridized to the TNA excl usive of CNAs in the
sanpl e. Althou mm&mmeu&ﬂ@gwﬁeﬁ&s a{geemahﬁteha RAEW 18 AdtbePds
| east a portion of the hybridization between t he PNA and anot her
nucleic acid is %memwwwmth&mrmaWmewwa
transcription h??ﬂgyeg [HaYs TN bridizes to a
nucleic acid suffl cienfly to%ﬁé?NJQ %fgyg?lgglrlﬁ%(‘j’ﬁ%/rom a pronoter site

contai ned in the probBrebabeqmsoneattenpss togsspreithapa ieast @ portion efthphyhridization between

di scl oses yow s C
o:‘ a hai rpinnwpro epf\gﬁ @Wﬁ%%ﬁup%%g%% an%tp&cﬁg&e

to a target seqmmmyrmmhmatn‘prmwedgf&ca}iédwbmtbmu#mwdﬁmcmﬂytobe
conprises a sin [ d :
hybri di zi ng con | ?% %&@%&%%%%P?Q%E%%gﬁﬁs s?wtﬁﬁgmg“pm_
fungtlonal pronmmw?mﬁmdméadd h'thwglmhﬂmﬁizﬂﬁﬁﬂﬁ(ﬁrobewhch,
probe sequence extendi r end of the hair equence.. Up
hybri di zat i on wwelygf‘% W‘m“’dﬁg‘“"“ Wéﬁ% *#'?‘rﬁm

sequence pnd | i Gointries %&WWWWM conditions, forms
sequence to the 5 end of the hairpin probe, the t ar get sequencge IS

rendered transcrd hpmstmeure havinga iong Eapaqter Jegiqn, MWMMe
and appropri ate g %W&Ehﬂggo %aﬁ{:&@ﬁﬁ&m ll\%n
Anplification i S accorrpl | shed hﬂgl’l di zi ng esired T sequence WI

t he ‘probe, |i gatsmmnqemmp ementatyto igqtion afthe3) cnd of thelybridicedsatgete

?Pgnggﬁp{ :\ll'ﬁstg p oce‘stg un?teﬁgo%é&&%dp arrbuntérg%ns%‘:ter anscr &a?sgﬂ pr ouc’iuct

has accunlfl at ed. r&hﬁedamkaNAmMmdambpmmwmhmﬁms

the use of hairp for ned Sil..ngl tr npai r.ed. e _
to anneal a tar d@%ﬁ&?@%ﬂ%%@f%%%ﬁ‘ {‘)’ﬁ hgg""

pr oﬂugtion Iof Tl\IhAméhePNABmxﬂguﬁWAmyme MMsimhemhhtedlhybﬁauandﬂthd g
met hod i nvol ves .t he etectlo econdar . ans i on prodycts
rather than t he tFRsErpHon HWEQé‘F’E‘ MW%W% B’ﬂﬂ‘fth‘&f'?’?’“&“d'%’

i mobi | ize . method g eﬁ?dl&%d&ﬂéﬁﬂkﬂ&&v&v&s%&ﬁ%oﬁﬂ?ﬁ%f&m%t&@ Qafiddy

np

bind to the probe, and the | ack of conplenentarity woul d not
necessari4d int @PP@?%%WE tagRch §pARcHee. oWhen the\tareshgaqye)es,is BouRg, the production of

coul d then SUPPGENA ‘faRscRpRAYTEdLR iPénabled MR the mdflidd irvBiveLihe BEtBRdR bB secondary
A CNA bound to the PNA m ht be detected if the | ack of conpl enentarity

interferes with transcription H@h@’lﬂ!ﬁe@pﬁ%ﬁﬁwﬂsﬁﬂﬂmmmmwﬂ%

b t b t t
561% 60% ?oraf ea arﬁ%y&&w ?mg‘iﬂ Urdea r@é/ug’l rrelhﬁ lgck of

for assaying mplementﬂay would emsadlyamfeye m&mmuode@NAMA hytridivhich

pol ynucl egy i des g s@p&? #&1&&&#‘ &ﬁ‘?ﬁ subst antially
honol ogous to a sequenc erest In e anai§ ere "the presence or

absence of hybridi zatAGNAMmﬁeMAmglﬁmmdlprfgmpmmyMMMm
rel ease of a lahgl _from. . . \Vari i ane

enpl oyed for bi 3@‘??1‘5“3%@ eﬂf"i‘thB"%E’f)‘%alW‘? E’éﬁ]@%% %ﬁ%@&g%‘m& US.
either a single annNmS;llBGﬂﬁldﬂl&aandUSmerm4ms,6E9wMﬁmdmeﬂmdﬂfbpmiying
and the rel ease of beI C n et egt ed as, i pdi.catlve of

t he presence of ) ‘H"g "ﬁ?ly'ﬁ&%m%é %B@Y‘i“ﬁ@%&‘aﬁﬁw °hg°n“°?°9@°
96//17956/30 - sequences substantially homologous to a sequence of interest in the analyte, where the presence or’
P 15944 :

CT/US95/ 159 . absence of hybridization at a predetermined stringency provides for the release of a label from a
support. Various techniques are employed for binding a label to a support, whereupon cleavage of
either a single or double strand, a label may be released from a support, and the release of the label
can be detected as indicative of the presence of a particular polynucleotide sequerice in a sample.



4 However, this technique has the shortcom ng ‘that a CNA- PNA -
pair cowaledgrreseit by the restriction endonuc| eREFUSYEI44 f t her &
is a msmatch, so long as the m smatch was outside of the endonucl ease
recognition region. This would lead to failure of the assay to identify a.
CNA- PNA hybri d. . Anot her4nmet hod uses a branced DNA probe
to detect nucleic acids. U S. Patent No. 5 5,124,246 to Urdea et al

di scl oses | i nHawever, ﬂﬁ!mmiq&dhaﬁkhegmhmgthadecmmNArpﬁmm&ﬁway@mesmmon

anplifiers ochemcal S ich ¢ rise at | east one
first smgle?’é’?’ﬁ‘ﬁ'ﬁﬁ& ?‘f‘% %mm“g% a‘
conpl ement ar Wecé@nf&n?églw_ m%ﬂﬂmmﬁ@wﬁdﬁ%h&w gjbﬁhereSt

i ngl e- st randed

(TNA), and (2) a multi I|C|t of second s

ol i gonucl eotide  énpther method usesca br At RrpBe: WW@&QP@“ U.S. Patent No.
strandeg | abe esh RlshOOALN e A Uisoldés lirhrlof BrastRePdTizbr ]ag!
hybri di zati ons ar’12(::?k | nMminoassays using t he rrul t| ners are Ac'?%h@ ed,

the nethod hmbwqhgnicalrmaawbmhmw Ajepst one first single-stxandad wligonuileotide vuit d

a1 on A s bbbl e e el e of vy (T,

di scl osed for(%hmﬂnpmamwmohmmamsmw@mmmm&

N0, 200, 314 bty bt O S S Wi i sl B9 1
pol ynudo eot L)dmmlnyasi@sgsmg thegmltnm'sd argddsbnbed,rthéd mhﬁod)hﬂsyhuliﬂnmbmz;]dﬂt BN‘?]JCNA

t { t
apt Ur o pr b EdicH oRaH oose of M Aok B bR e il T, and &
ngfﬂgr ! 'rll'ﬂian?e I %nlarc]ldmon X, | hen_j Gnéﬁfl\;&, Thasan Ff iC N9
Bl ndi ng bet mwwﬁm%ﬁ%i’ E?Oﬂ 4%%%@8@%&8‘

separ at ed fr Offlving an analyte sediendeQTNA) wm&a withiifa Sdiep w&ﬁxﬁﬁﬁg’?&ﬁuggsﬁdd@gm

optionally displaced fromihe salid ph se then 2
The pcﬂ@pr.ne?@%#ﬁm%m mi%pwg

.a region of tb&r@ﬂﬁ'c&ﬁﬁrz&%&ﬂﬂfﬁﬁ&&bﬁﬁmﬂﬁ&eﬂm&ﬂ@ﬁt&m«&fn&b%&mm

further has an additional blndlng partner capable of blndlng a
resuling

sol i d- phase beauneegpesific fona polid phase thisd binding p

b1 i ng. par { gy B tgang At Wﬁg@éﬁ??““e“? %&“ﬁm‘”ﬁﬁecﬁ%ﬁ%%ugh

it is possi blféeb@lnﬂmnﬁlﬁm%mm;apmﬂﬁmlmwmdme thei d
has hybgidi zed \hldby'BeR %PCR%E&*& rea@?@%ﬁ%{é&oﬁ% th%?ﬁnmgto

mul ti pl'e steps.
i nt eract on ofamg@nwﬁﬂswﬂmmchmdeeaIﬂmMMdfﬁemmhasmaH&nmahg

i ch 1 Toag RGeS sl ndg GRS iR Rpl b e

purify that m@mtmwwmwwmmmbmwmm

d| scl oses a Iiﬁg}Prgd‘FlF‘I ZEd gc‘{l&eﬁaere CO@B” %E}I@QQ n;ggrﬁgullag l?ase

car rieps haVI Nggidhal Pm,aﬂﬁmmmsupensweandﬁvbn&xﬁadﬁwmﬂsm and not
| ess than 0.01 [err %\A/mch do no adsorb y, protein, said carrjer_and

sai d DNA integaction of 2 slouble snded nuplgigacid pnd ARNA- 40 g

a process forbxﬂ&iﬁ )Gtéig M%ﬁbﬁaﬁ&eby sequence of irhGbiIRE DNA Hfich i S

Is a purlflcaton met hod _fora proteln 't does not disclose a nethod of

det ecti on sitgsfigrsa single protein is used to purify that protein. U.S. Patent No. 5,122,600

PCT/ US95/ 159%Kawagnch1etal_dxsclossaDNA-nmnobﬂmdnnuospherecompnsngNAchamshavmgbase 5
30 sequences which specifically bind a particular protein, and a carrier having a particle size of not more

than 50 pm and not less than 0,01 ym which does not adsorb any protein, said carrier and said DNA
chains being bound to each other by a chemical bond, and a process for purifying a protein using said
microsphere. As-thisisapmiﬁcaﬁmmuhodfmammm,h.does.nmdisdoseamuhodofdmcﬁon



of a TNA nor a nethod whereby nore than one protein is bound | e
st randed nW® %139%ci d - for the purposes of det ectloﬁ&g'ﬁ]gs‘ﬂf‘}'g‘P

| ocal i zati on of specific TNA:sequences. ) In EP 0 453 301,
a nethod for detecting a polynucl eotide target sequence in a sanple was
descri bed wherein sequences in a TNA are det&cted by hybridizing a first
and a second PNA to the 5 TNA. Each of said first and second PNAs
cont ai ned a pr e-of aTNAchorlapetbed whagehy moes thagyong preisi is houn 4o a double stranded fugleic acid

fornmed through g g%g &Lkt mqg é@h\&hﬁ'&tide sequence
speci fic binding pr ug;&&flﬁ of ﬁn‘? or binding a nucl eotide

speci fi ¢ bindi ng pro@moaswlmmmmmmmmmmpkm
L o T Qs ol R TR oy M Bl B B v
4,556, 6435 a netINad Mf@mma?m#mmamdfmﬁdupkxwiwmdmmxm
speC|f|c nucl eot.i es inas L ch vol ved hybri ation of a
probe cont ai ni n¢® %ﬁw&m "?PS‘E‘B %%8?‘# 8““&%6%%%83’ m@eg}
this di scl osur e Avaéthdddér binding b hucldtidessperifictimtih hmuuplmformedbeumﬁam%ag
a nucl eoti de speC|f|c bi ndi r.ot e du I e‘{[%e twee TNA and
a PNA only - aP owwggrrﬁp%?f 5?@%*31957%35 ad M@fﬂ“
in the PNA and Wes present in the 15

Brief Summary of e Invention D| scI osed are net hods by

whi ch speld fic Tar getlnNifcPautNe 4,336,643uamethod waydisclosed for the pencradigactive detection of

L s, are. SpeppRuSidiaot i it oAl fbddRR oFf BRbE A DNA

(TBAs). Each TBhAindingproteintspicifia sequesees. Hpweyer, dnsstg:smn@ﬁlerttmhtnorsuggestedamethod

of one or ror ¢ 1tk duckh Bl e 0l gl g s TR o6 BV

sequences in a apmfdmﬂmMadmmwwqumpmentimMPUAmdbmmmmc

manner. The TBA conprise one or nore piloting sequences, called 25

"PI LOTS" ©or "As try Sequences,"” which assenble and constrain the

nucl eoti de bi ndi ng conponents of the TBA to specific geonetries.
The PILOTS act to assenble specific nucleic acid recognition

units or other pilots to which specific nucleic acid recognition units are
attached into the TBAs '%ﬁﬁﬁ%&ﬂﬂﬁ%ﬂﬂ&ﬂﬂ&ﬂ&h@Sh'0” The TBA may

al so contain one or nore nol ecul es I ch an or localize the
TBA. Novel TBAs havi WM@MMM@TMNMWWmMM

surprisingly BOW%l T hﬁﬁb@m&ﬁéﬁ(vﬁ%}&m&%poﬂ%ﬁ%ﬂ\ﬁm%&ekﬁbﬁ

but also as pro erapeut | , are
di scl osed Di scl osmmmmmmotmgsmwmsmmﬁsmm@me

Eyrésponents of d.@?@%@@?&ﬁ%ﬁé‘%‘% @ll#ﬁ ?%(WS M%&ES{%&%

utilization of wnivlecnlsy,cdneTds/Atoresf whicky loyd bindrta:TBR seipenaep dn b ispeciipcant] sequence or

WO 96/ 17956
PCT/ US95/ 15944 conformation dependent manner. The TBA may comprise one or more piloting sequences, called6

The PNAs,25i n addPILGTS™ 6 “Ayfmmeey Séduences’t|whicls assemble yndibenstrai teaiutlestide binding
Tore SEqUENCEs., o mponents of the TBA to specific geometries. The PILOTS act to assemble specific mucleic acid
recognition units orotherpilots_towhich specific nucleic acid recognition units are attached into the
TBAs in a predetermined fashion The TBA may also contain one or more molecules which anchor
or localize the TBA. Novel TBAs having unique discriminating characteristics which surprisingly
30 render the TBAs useful not only as diagnostic tools. but also as prophylactic or therapeutic
compounds, are also disclosed. Disclosed are methods and compositions for utilization of the PNAs,
TBRs, TBAs, and TBA PILOTS, including their utilization as components of diagnostic and

forensic test kits and the utilization of the novel TBAs as prophylactic or therapéutic agents.



1/ 2 BBRs, capabl e of hybridizing with conplenentary 1/2 BBRs in Booster .
Nucl ei ¢ wWel défiTos (BNAs). Through hybridi zati on of merleshshbba t© the
starter 1/2 BBRs present in the PNAs, extensions of the PNAs are
made in the formof PNA-BNA and then BNA-BNA hybrids:. These 5 .
ext ensi ons can contain one or nore Booster Binding Regions (BBRs). Each BBR
I s capabl e of bi ndi ng a Booster Bi ndi ng Assenbly (BBA). The BBA
i s conprised of no

BBR in a specific gﬁg s%éuence or co%é magl on’ alsod&fﬂ W%%&%&%@A
may conpri se 2eBBRs, rrapablepof] bybndgmeqﬂmmbmemawll&iBBRk@r Booster Nikdaiorieitls y

conponent & of IRy Jrqugh bybed R P s BB T e ) DM ot e K, 09

assenbl e specestensionsicf the H\Ihs:ardmamogtelfmf PA-BNAand thbﬁlBNAﬁBlﬂbthgbﬁda Tiese h

f I d
Son | nSa 1 EHrgions FH SR br o5 B0k el R o ) | BRR TR R ChebSr o,
| ocal i ze the WWQMW(BM)EWBBA&WME&WWW&

and t hereby of,the TBA-TI NA cOo Ie es to whigh the turn, ound.

Di scl osed ar eWhlch can bind to @ 8pegi 8??2 %ﬁ% et 1/ 2

BBRs, BNAs, mar@mnguq%&s &ﬁm“pmormuwsew*ma{ i on
nostic and forensic test kits.

as conponents of di a
Met hods and cossemblg @gm@ew ds binding ggmpogents of the FBA i spesific scprastessc The:i ds

(HNAs)18s  PILOTS a&wkmlwm& -acid Foblifsh i Ichml%ga&ﬁhwp s&ab&ﬁé' ng

region and a single stranded I ng

condi tions, chusles MMWWEB&MBBMWM 'HleBBﬁemay 2 ‘

onto 1 he' P Srisiiecie i a3 B, A0 L o Bt TR P

conposi tions amirtberdbssoﬂtbs'mA%'mA-PHAtcmppmmbdl they ixt tom, pm(bdlnslt iDiselosdd ape

test kit Al ﬁ! m P’% PM! T E%%g PI% ﬁ%ﬁ

for the detect |=ﬂomnd“é;‘gca I zation an ‘Eﬁm érgﬁ?% ﬁp@éﬁyﬁi
nucl ei dSaci d mdqﬂagnthusuﬂmmdmdmmcmdd’dmmudanﬂd‘qmmkﬂn ch are found

I n human cell s, e . Hu nodefl \/ LLUS Hl. Hu

Papi | | omavi rus (HP%’E‘D%@HB nﬁ’ﬁeﬁ'ﬁi W%W%m
i ncl udi ng Vi r¢uppin %&&u&é&t'ﬂklfmAswmamaselfhybmng?ﬂﬂﬁﬂdls@c)ém&d 12 BBR
obj ect of this |nvent|on to provide t hods ans conpasitions for use

in binding, duhigh Wdﬁbhyb%ﬂ%“ﬁﬁfﬂ? Wﬂ%ﬁpﬁguﬁ & 143 BBRew;the ENAsor the;1/2
Nucelic Aci d BBRYBTENAs difdadd bound to the PNAS@Rrfinklelthe dxtedbd SHBNMAbRARLINE ¥r
even in the presence of closely related but different nucleic acid

sequené@s. 3oomtoother BNASor dingly, it is an obj ect of th| s |nvent|on to

provi de net hods anﬂl\ﬁMé&n@&?ﬁaﬂ; d:§c%§ed§5
Bi ndi ng Assenbl i es I ch spe | caﬁ I n r et I n n egl ons t‘?ormed by

t he Mt%ERSFBM%BBBGJBﬂAS Icalizagion andti d

sequences. | I-de
a net hod and Coen%nggtﬁxl o%r‘é{aﬁe cr %Wémw%r ﬂ#“gﬁﬁ’(ﬁ‘g&/

Assenbl i es vwmd:xtmmﬂs firi the HimartimnumaizGeiensy VisisHIV); Hamga Bapillobmvims(HBY), aink:

30 L)t e e i s

hybri di zati on of Wslmquofmﬁmmmwmmmhﬁ Sduplogitions Aeriuss
Another ob el oA feteeing, g amplie e of e Tafebd Yokl A e i
cont ai ni ng Hadatnple Kvith fidelity and accuracy, evenmtlwpmenceofcloselyrelatedbutdlfferentnuclelc acid
30 Accordingly, it is an object of this invention to provide méthods and compositions for the creation
of Target Binding Assemblies which specifically bind Target Bmdmg Regions formed by the

hybridization of Probe Nucleic Acids and Target Nuclexc Acid sequenws

Another object of this mvennon is to provide a method and compositions for the creation
of Booster Binding Assemblies which specifically bind Booster Bmdmg Regions formed by the




Nucl eic ACI ds which enable the control of the size of specifically or

nor- spedi f wapdermrosd ongated 5 Boost er Nucl ei ¢ Aci ds aRCOT/BS92%15844

Bi ndi ng Assenblies used in anplification of PNA-TNA ™ hybri di zati on
events. Anot her object of this invention is to provide a .
met hod and conpositions for use in the 7 sel ection, assenbly and or -
chaperoni ng of specific nolecules, each with nucleic acid b| ndi ng

di scrimnating ummwmmnmawmmmm&o
Anot her object of this invention is to provide a nethod and conpositions

for use in and HairpirNyqleig Afids. t he det ecti on of Target Bi ndi ng assenbl i es
bound to Target Bindi Bﬁhidfdv&ﬂm provide ﬁaﬁﬁmﬁ.ﬁﬁ
and Booster Nucleic je& isto A?]O "ler ct o‘?’ this

i nven]'E ion is tobbbmlmdwmmemm%&zmnﬁsmﬂymmmﬂy elongated
‘ahers, TRght o mopf RS uP Bhcher Hd Aol wicaTh ' BRHAGGRA Yt BRATTYR

generati ng nol ed:gdirehuu&fwuﬂsl abel s are used in associ ation W th

Probe Nucl ei c Acids, Target n Assenbl i es i ndi n errbl i es,
Boost er Nucl eic ottiér obipdt SPQ‘FQW%%W m%é?%(fgg ot 1370 n 62

Anot her obj ect géledtidhSasséintsdy bndor dhip&mngroﬂspebﬁioanﬂwmeacbaémmm adléi hdid) binding

nucleic acid fragnents ani_s ch has TBA conponent
bi nding sites i dlsmmseam@a%mﬁ %0& &@‘%Asiﬂan“ and TBAs
whi ch ar gguni que for Aragier bbjed ot Mis Riverftiol 3 ioSpTovide a method and compositions for use in
Brief Description of the Draw ngs The foll ow n

i | lustrations asmphfyingthedstection QﬂWB@mgmbheibP“qdéogwm gpmmglsmg

1/ 2 g&st% %ga&fm‘gﬁﬁ afguence which is

conpl enentary to a argd 55 BBR 25 sequence. Figure 1-lla is a

TNA to which is addemwmmwxﬁwwmqmwmwmmwm
hybri di zi ng con m m TNAs L ifdel Taelel) r

- 1-11la, a PNA- Tﬁ&t&o&%“ %S/DI‘I 8 con al ni r#g;%l{épﬂf_tgé;st Oﬁ%ﬁ%@e@?%@m&
1-1Va is 14 BNA fhorescentsenayinitid of othérisignal generatiogmoleafles. These labels aruspdrirassodidtiom

and, under hybriwﬂilﬁi,o con it'olns i pds, the.. 1/ B%. f Figure 1z11]a Qei

form a PA bhai At e e et oot ins sty Bocetsf Nodli
Figure 1-11b isAgidBdiHaifpinMucleic Addied t he conponents of Figure 1-1, and

whi ch, under bri di cqnthlons b| nds he PNA for t he

Eprrponegt lsvgf. Fi gureAf"‘B& S‘Z'bﬂlﬁvm i i{:f%'m‘s
I gure | Sf@mﬁhlergaﬁsmmhﬁhhaﬂmndmoh@ebﬁwbﬁdeﬁfo @ Prcsbe Nucleic Acids
[11b and which, under ht\l/ilghri di zing conditions, binds the 1/2 TBR of Figure

\J %ﬁAhqqgrgm

1-111b t 3% orm are unique S8 ng a TBR shown in Flgure
1- Vb. WD 96/ 17956

PCT/ US95/ 15944 . o _ | 8
Figure 1-11c is a HNA which is addéeieligesegioL QEwngs of Figure 1-1 and
whi ch, under Ykt : F-,gbllerjdfir 1 E&,{Aiﬂnégif
conponents of Fi gureTilc hybrl CO%&I nin

¢ idsirhind (\Vond
Fi gure 1-1Vc i s TBRTMbichtis chmsls-smhwhlsbmm Wndmﬁealldt 42cBBR
and whi chys_under %oe' Filrd -1E08 4 TR 5 whibl 13 FBaci M coinfporeitfS of FigakeOHf Gnd. uhadk ©

to form a”PNA- BRA
hybridizing conditions, binds the PNA to form the components of Figure 1-I1la, a PNA-TNA

“hybrid containing at least one TBR. Figure 1-IVa is a BNA which is added to the components of
Figure 1-IIa and, under hybridizing conditions, binds the 1/2 BBR of Figure 1-Illa to form a PNA-
BNA hybrid containing a BBR shown in Figure 1-Va. :
30 Figure 1-IIb is a BNA which is added the components of F1gure 1-1, and which, under

hybridizing conditions, binds the PNA to form the components of Figure 1-1IIb, a PNA-TNA
hybrid containing a BBR. Figure 1-IVb is a TNA to which is added the components of Figure 1- .
Ib and which, under hybndmng conditions, binds the 1/2 TBR of Figure 1-IIIb to form a PNA-
BNA hybrid containing a TBR shown in Figure 1-Vb.



5 hybrid containing a BBR shown in Figure 1-Vc.

The hybriw@sosnbesgh formthe TBRs and BBRs are useful in thep@rosesmsodd
i nvention. The PNAs and BNAs, as indicated in Figure 1; nmay
contain no attached support and/or indicator (OSA), or an o
attached support or other neans of |ocalizgtion, including but not limted
to, attachnment to beads, pol ynmers, and surfaces, and/or

i ndi cat f
pol yrrer  zat  on of SHgHEe ST pfEY 8 a1 i A R e
Figure 2b is hymdmgnmdaﬁomdhinw theBINA 30 famneahy eompbuentsaf Figuiry 1-1Hc,INENAINA

Floure 1o aPyrdgrmmBRRi Fier NS TR it B3 R el o Eiswe -
i gure is a -

per BNA. 15 and which, under hybridliziigi ondifions, binds the B2 TBRof Rigude 111t focfoloh HPNABNA
TBAs and BBAs, t.0.,TBRs. and . andg., .~ the‘ability of the TBAto

di scrinfnate MMB%%%&BV& ng to this enbodinent,

if the TBA i's i MO hybfithwhith E@the TBRS @ BBRs afbusedn thepresehiihvention fTaS BNAST
any ot her such surface, ,only gongagag%l exes: such as conpl ex X woul d be

ret ai ned and E&%%FW@FW -3 andfor indicator (OSA),5an ¢
not. 20 attached support 'oF SthiérSnedis of foclizatihJiaGARR: BatAbt linited S, %ﬁ&ﬂﬁént%dl?aﬁ@r
to those shown iIn F| gure 4a but in a ~slightly di f.ferent order  of
occurrence. polymers, and surfaces, andfor igdicators, i s a di'agr am exenpl i fyi ng PNAs

ip 10 1008 11 2" ToREuaR pige dguiRt el fr poivmeriopion oFENAS iSRRAT AN bl ©

nuneral (I , byHNAsI, 1|V, V) forma set- whi ch, ‘upon hybrldlzatlontoaT

provi de TBRs eithe ers
avai l able 1/2 BBR Fcﬁ"ré ?d'éaﬁ?‘}non Vi W%ﬂ% r?t&g%g ﬁk)rm\eﬂg%’i&
havi ng conpl epﬂytha'tzyndn/olBEBEmdcappmgbyl-n‘IAs AR F| gure 6a is a diagram
exenplifying a particular TNA ha in WO 1/ BRs whi ch

bi ndi ng an appr opr fﬂk @‘ @H‘W@@M@N&
bi ndi ngstwo TBAS. Figure4a is a diagrith showitig mébmﬁgbmmwm@fommlaman& lafid)

EPgure 6a exc@ﬁl’blhﬁ’r%%‘i‘em ssrionty agertawmm Wmﬁgch@édigg A S"mbmas me
di scri m nat i off 4RYBASSmbilicddCeitieP bl a bl mieffiter plhte stfabe] B any Sthet dudlh supBEEL bty

may be di scrimnated from abnormal ,” doubl e TBRS

Figure 6C is MW%M&W%MWM?M%W%@M
that here, fiyeidnot TBRs are identified in the TNA. Each TBR nay be
bound to a TBA sanme or different, and each - WD 96/ 17956

PCT/ US@8/ 15944 Figure4bisadiagramexemplifyingevents similar to thosé shown in Figure dabutina 9

TBA may be di{ entd al | el e allowing for confirmation that all five
ggﬁ{lé‘# é:¥deratboccurgnce

sites are pre Figure 6d is a

di agram of the sanFiguresisa WWQNWQBWQMBRMdHZ

A oxarmpl o of BRR Wibe cosaing up o S, 52 £ i e A B8R, "8} 00 05 e S

v

gflvl ETSI V si nwar uﬂwm hybnd:zauontoaTNA, vaarr];ekzﬁmpmthe
as a TINA, an a str e etection of the
5535 2 (2) menbess) or without ((6) gm)aiav e 172 B%R oramphﬁ'cauon via hybridization

to BNAs having complementary 1/2 BBRs. -

F‘gnreGaxsadlagramexemphfy:ngaparncular TNAhavmgtwo 1/2 TBRs which, upon
binding an appropriaté PNA, forms two closely associated TBRs capable of binding two TBAs. A
1/2 BBR s also provided for. amphﬁcanon : '

30 Fguresbxsadmgamshowmgmesmmmnrimsmcepthm a double TBA
is used so that discrimination between single TBRs that occur in normal cellular. sampl&s may be
discriminated from abnormal, double TBRs.

Flgure 6¢ is a diagram showing the same scenario as in Figure 6a except that here, five
TBRs are identified in the TNA. Each TBR may be bound to a TBA same or different, and each



TNA using the PNAs. Figure 8 is a schematic of one

enBodi mEnt WEX96t1e86i nvent i on wherein a target binding PCT/USSSUSMY v i s
used to bind a hybrid TNA-PNA, and booster binding assenblies are used to

bi nd 10 pol ymeri zed BNAs. Figure 9 is a schematic -
of a nodular TBA in which assenbly sequences9 |inker sequences, :
and asymretry sequences are used to chaperone desired nucleic acid

recogni ti on uni TBA mgebddifferentially labeled, allowidigiforcoafirifaion that all five sites arepresentmthe
Figure 10.shows dul ar TBAs useful in detection of H V-specific sequences.
15 ~i gure 11 shows nodul ar TBAs useful in the detection of

human papi | | omavi rus Figiﬂ-uﬁ&@ﬁﬁdxagramofthesameﬁﬁ&il’sﬁﬂFlgﬂémh&thm‘TBAxs

di f th bi nd t F 12
schemat i ¢ of Mﬁ%&%mﬁmﬁm%ﬁwmﬁ@%%% S TNA

TBA. 5  shown initem HiifFigiresl€ad6b, $c and6aRERPY disspl AegriRNpat i on and
enhanced shift in nobility due to 20 bi nd| n of BBAs in addition to
Teas anure 1 55 o THAG i PAS.ond n iy o deeion of o
sequences; an eX{Plshotfe PG Of this strategy is for a human
papi | | omavirus int egrgt I on assay. Figure 14 shows

assenbly of hi gher ofFigureBBss schwmﬁgbfmsmbbdimentbéﬂsiu@hﬁbnr\dwgmttgmbmding
oL ooty PRREDY ol U R ST BBl il e B e
formed. 10 polymerized BNAsFi gure 15 shows assenbly of higher order TBAs

t hrough use of DNA regognjtiopn unitgs, l.i nker , assenbl and
asynmet ry sequences ?M%%QQMFM@AB}%% serblySrepencss, Xlglpggqqp;nees,
to binding sitegnd dyhieiry Ructos aithisei 16 chapéroisdesired nucleic acid recognition units tdgbthé td- 6

shows the discrimnation achieved by using a conplex TBA and the ability
of 30 en conpetitor target bi ndi ng nol ecules to elimnate

bi ndi ng of the TBA t gjsaré fishoWs RUGlE TS detecfidn IS?&% ueied he TNA
whi ch contains the app@oprlate orlentatlon ofmrmre t‘ﬁan ohe S|§de

recogni zdd by the TBR'gumllshowsMﬂ&MWmﬂ:edﬂecnmofmpapﬂlomavmsequemes
PCT/ US95/ 15944

Figure 17 shomEP%émgﬁfHPWy£%°f%c?H CRWW%E% argeted to bi nd to

sites of sequence  Figure 12a is'a s¢hedatie of TNA! feacticrafiey aad shift lin iobility dué fodiding iof £5

over cousin sit V\:hl ch do not contain all of the target ed

m snat ches. Brief Description of the
Sequences Fl re 12b 3EQchdabiPof TNA Grac@imRoAnd ehafited dhif: iR moBilidy dmdo
shows the class. | F- kB bi ndi n site.

ID NO 22 eorresB'Bﬂﬂs"f%Bﬁ’gmn@‘Pqﬁﬁsand shows the B2-nicrogl obulin NF kB
Figure 13 shows a detection strategy for deletion sequences; an exampie of use of this

strategy is for a human papillomavirus integration assay.

Figure 14 shows assembly of higher order TBAs through use of nucleic acid recognition

units, linker, assembly, and asymmetry sequences such that various Target Binding Assemblies
25 specxﬁctobmdmgmsmtheHIVLTRarefmed,

Figure 15 shows assembly of higher order TBAs through use of DNA recogmtlon units,
linker, assembly, and asymmetry sequences such that various Target Binding Assemblies specific
to binding sites in the HPV genome are formed.

Figure 16 shows the discrimination achieved by using a complex TBA and the ability of

30 endogenous competitor target binding molecules to eliminate binding of the TBA 10 a cousin nucleic
acid but not from the TNA which contains the appropriate orientation of more than one site
recognized by the TBA.



bi ndi ng site. SEQ ID NO. 3 corresponds to Figure 5 (Ia)

and shon% % pa I rmunogl obul i n NF- kB bi ndi NngpétTA_es/ 15944
SEQ I D corresponds to Figure 5 (Ia) and shows one of the H V NF-kB
bi ndi ng sites. SEQ I D NO. 5 corresponds to Figure 5 (la)

and shows one of the HV NF-kB binding sitﬁf. - SEQ ID NO.
6 corresponds to Figure 5 (la) and shows the c-nyc NF-kB binding site. 15

L5 L ' WMol A R e

and shows a detishatchHinY td\brefeRntiallybindghase kifes over cousin sites which do not Jbehih Rl MERe
9-16 correspond to, Fi gure 5 (lIla)and show a double binding site with one
site being an® 2 'ndi ng site, and the other site being an H 'V SP1

bi ndi ng site. SEQ I D NCS. 17-18 correspond to Figure 5
(I'la) ad show a double H'V SP1 bindi ng Si te 20 SEQ | D NCS.
19-31 cérrespond to Figure 5 (11 Brief Descrintion,of the Sequances H| \/ NF- kB bi ndi ng

site and an HV SREPINONY céd to Fi S-Ia-lzlgm ¢ EVMMENF-BB bindi
20 nding.site bt’fﬁmg

correspond to Figure (IVa) show a quadrupl e bi
where two siteite.are H V NF- kB b| nding sites and two sites are HV SP1

e LS i ot SR 1P AP 2 comopail b BibiR s ) GNP 82 bbbt iy, 2

bi ndi ng SItesbmdnigkxteree Sltes are H'V SP 1 binding sites.

SFS&R{@D 35 1is ansm(? of a 1/ ﬁ%{n@aﬁ cas he oL mogﬁéwgﬂ.n@ﬂ

I nterveni ng s bRdiay Giks . SEQ | D NO. 36 i s anexanpl eof a 1/ 2‘

bact er | ophage. | anbSAQIDIIR-4;FEmaROHS e I@éﬁ%&,ﬁ»ommm&&a%&m%
(?ES})I' EneNﬁ)t af,; ![3 Igﬁﬁdg]p t hmmwangﬂa)mdshoﬁf& I D NO s a

PNA conpl enent ary 55@%@#%@%@%@5@*#&%%%& kB b mdmgﬁte | D

NO. 38. WO s -
PCT/ US98/ 15944 SEQIDNG, 7 corresponds to Figare (H“)"“"*“‘Ws3‘10“1’1“1“’1"1’kl?“nmimgmie1

SEQ ID NO. 40 is asmmﬂceumdswmgammmmmmmmbmsm

contains a 1/2 Zi.
onto the PNA. SEQDN&&B-@%%%Q%gk%m%l S a corrp i('a]}‘rr‘tEaIgfl{a"r y&t%get he

SEQ | D NO. 40sife/béingBRHIV NF-kB binding site, and thEbfRer side biéthg ahHIVSPd bRidibgisivat Wi | |

Pl YTEr 20 OML0 Mg Moty e Pt O o coui SRR

is a BNA that is cSEQIDNOS.29-31 élreipoml 1SFiRued (112 andZh&NAdGUbIE HIVINIKB binding

conpletes a BanHl _recognition site. SEQ I D NG 44 is an
HNA whi ch hasSig@adan §%’g‘?¥?‘!’i‘ﬁ)§‘l“3| te that will hybrl dize with the

BanmHl recognition g n:mtgﬁ m&%‘ﬂolﬁ% qiaddRipf!

pol ymer. 10 1 45|sase§‘olndPNA\/\h|ch I|ke QID

NO. 40, is cowwemtaweﬂbv rquhndmssuesandtwoqxtnsaart-Wﬁmm@esmmt to the
same sequence as Sihi)yB N34 elrespohddtb Flghk VikParid/shifs G YRAGAS viRdihg Site where two

25 sites are HIV NF-kB binding sites and three sites are HIV SP1 bmdmg sites.
SEQIDNO.35is anexampleofa IIZBBR,mtlns casethe OL1, OL2 and OL3 elements
of the bacteriophage lambda left operator, including i mtervemng sequences
SEQ ID NO. 36 is an example of a 1/2 BBR, mth:scasetheORB OR2 and OR1 elements
of the bacteriophage lambda nght operator mcludmg mtervemng sequenees
30 SEQ ID NO. 37 is  the HIVLTR.
SEQ ID NO. 38 is a PNA eomplementary to PNA of the HIV LTR
SEQ ID NO. 39 is a PNA complementary to a different PNA of the HIV LTR than SEQ
IDNO. 38.



'BBR and _an overhang which will allow polynerization of BNAs starting with a
Sphl recogrwowmss site. ' SEQ | D NOBCTASIg IS4
hurman papi | | omavi rus (HPV) specific PNAs which, upon 15 hybri di zati on
with HPV sequences, form TBRs which bind HPV DNA bi nding proteins.

SEQ I D NOS. 63-71 are NF-kB DNA recognltlon gpits for ‘incorporation into
TBAs. SEQID NO. 72 is a nuclear localization sequence.

SEQID NO 73 is a S@EQmudmsﬁm&wﬂm&wmﬁmoﬁhemvLTRandxtalsocoﬁE%iDz

NO. 74|saTATAb|nd|ng protein regognition SEQ I D
NCS. 75-84 are FRHF AR W%&wm%m G the PNA.

SEQ I D NOS. 85-92 ar esgq YI'NO. 4Y ise BN Béufiti} totheSEQIDNO 40 13E8BRD NO. 93
i s an arabi dopsi s TATA | nd| protel n recogni t i on un
SEQID NO 94 is an Wm%&%@ﬁwﬁaﬁl BNAand which,

SEQ ID NO.595 i %ﬁm@ﬁés%ﬁd%&wﬂm 1i6d dite! €COgNIi tion unit. 25
SEQ ID NO. 96 is an V- 18- E2 DNA ’bi ndi ng protein recognition unit.

SEQ ID NO. 97 is an HERQ B3NG24Disa BN Athetis commbmesntaryito e $EQIDNO.4BNA and which
SEQ ID NO. 98 i Scoﬁpmxhﬁglﬁ%?%gwyg us E2 DNA binding protein recognition

uni t. 9-102 are exenplary |inker sequences.
SEQ I D NO. 103 is an SEQHIPpNGX 44 is acHINA whiclolas b BamHI recogritionrsité thatowjll hybridize Withthe

ggQ b NS, 100- | D.NOS. 10§_é0§§ﬁgﬁe‘§6§'@|‘§‘£ﬁf§%mmne ofyen%lrjences.

SEQ ID NOo 117 is a osm-uosﬁ%a&&nbmmmmsmmm 40, is complementaryt5-part &f
NO. 118 an HV Tat._am no aci d sequence. WO 96/ 17956
PCT/ US95/ 15944 the HIV LTR, but not to the same sequence as SEQ ID NO. 40. SEQ IDNO. 45 also engodes a 1/2

Abbrevi ations  BBR and an wmlﬁﬁww&eﬁkﬁo@& BNAs starting with a Sph1 recognition
doubl e- strandednucl ei ¢ aci d bi ndi ng regi on on nucleic acid

no support or Hﬂchators or soI I d support, or other neans of |oecalization,

be pol yners, and su ?le NOS' Qﬁkfwlﬂapﬂ%wm or | Eﬁhf‘%&

beads,
= OSA 15 hybridization with HPV sequences, form TBRs which bind HPV DNA binding proteins.

SEQ ID NOS. 63-71 are NF-kB DNA recognition units for incorporation into TBAs.
SEQ ID NO. 72 is a nuclear localization sequence.
SEQ ID NO. 73 is a SP1 sequence recognition unit.
SEQ ID NO. 74 is a TATA binding protein recognition unit.
20 SEQ ID NOS. 75-84 are papillomavirus E2 DNA recognition units.
SEQ ID NOS. 85-92 are asymmetry sequences.
SEQ ID NO. 93 is an arabidopsis TATA binding protein recognition unit.
SEQ ID NO. 94 is an HPV-16-E2-1 DNA binding protein recognition unit.
SEQ ID NO. 95 is an HPV-16-E2-2 DNA binding protein recognition unit.
25 SEQ ID NO. 96 is an HPV-18-E2 DNA binding protein recognition unit.
SEQ ID NO. 97 is an HPV-33-E2 DNA binding protein recognition unit.
SEQ ID NO. 98 is a bovine papillomavirus E2 DNA binding protein recognition unit.
SEQ ID NOS. 99-102 are exemplary linker sequences. |
SEQ ID NO. 103 is an exemplary nuclear localization signal sequence (NLS)
30 SEQ ID NOS. 104-108 are exemplary chaperone sequences.
SEQ ID NOS. 109-116 are exemplar_v assembled TBA sequences.
SEQ ID NO. 117 is a consensus NF-kB binding site.
SEQ ID NO. 118 an HIV Tat amino acid sequence.




BBA boost er binding assenbly BBR

boost er wow61T936 r €gi ON BNA " boostROT/YRISISN4E aCi d
15 CNA cousin nucleic acid 1/2 BBR

si ngl e-stranded regi on which, when hybridized to the conpl enentary
sequence froman HNA or a BNA, can bind a2BBA 1/2 TBR

si ngl e-stranded regi on of the PNA which, when hybridized to the

conpl ementary sequence fraoma TNA, canAbbréghtionsTBA 20 - OSA

opti onal suprnt, circle wwth.bo
probe nucl ei ¢ 'acl  TBA 'single mg;dn“&("c’l“gr get b| nd| ng assenbly

TBR target binding region. = .
target nucl ei‘f‘f‘?ﬁi'rq'vﬂzﬁrrrrr HNA Hal rpin Nucleic Acid
initi _ 1t sho%blﬁm"&h’eéﬂgtood fromthe

Definitions
di scl osgire ' hat when nention is made -- - of such terns

as target bindi Les (TBAs), booster binding assemblies (BBAs), DNA
30 bi ndi ST nucl ei c acid binding-proteins or RNA binding
proteins, what) | |s| Nt ended are regioR B |agigs conpri sed of nol ecul es

whi ch bi nd to OrBNA Tar get nuc e c aC| sequences ' ( TNAs)
irrespective of the specificity of the cat egory of bi ndi-ng nol ecul es from

whi ch they ar derived. Thus,.. for EX&k a TBA adapt bi nd
to human i mnﬁﬁ'a‘efl ci ency vi TR FEPRO ST Ificators, of “@E’ ng?ﬁ‘r‘ﬁp

an NF-KB transcriptional fachﬂWmmuMIandsbmpammﬁmm
WD 96/ 17956

PCT/ US95/ 15944 orindicators=0SA = . . 1
However, as Al herein, it WWMIyood.that t he TBA may be adapt ed
for optimal uyse to bind . Lo RNA sequences of a particular
sequence comRRRtion or confPAoptER hinding region The fidelity of

the detecti orgNgt hod di scl osgstiaiuelerd asl§Pends -in | arge measure on the
sel ective binding of TBAs and BBAs to partl cular nucleic acid notifs. It

shoul dl%e und&Atood 5 meclpicasdut t his di scl osure that the basis of
TBA and BBA disggRm nation gi&ﬁ?an%éd #ﬁrﬁkﬁ.

(cousin nucl g(c aci ds or % or mat | on preC| se pllioEe )
nucl ei ¢ acid (PNA). SmmfgmawmgtBH&@n@m)B%brl d segnents

(PNA- TNA hybryi However , M‘% c !:IBEH Yhel UST

as well be thltla??%r mat i on of a particul a conf or ma# quﬁ’ é‘gi]rr@f/&-l require

t he conpl ete absence of .mi smmmsqmm@mmwsm hybri d.

Accor aly, e basis 10 i,on shoul d be
g%dq dg}\ hout to dep%"t%‘a“%g‘IPB. scri Q'Pcfé‘ﬁihb%

under stood throug natr on property
uni que to t héeNBNA- PNA hybri cbrabzmplpomdi to any properties displayed by any

PNA- CNA hybri ds that be fo d in a test sarrpl e contacted
V\nthaglven% f{,ﬂuydm assem{m
_ target binding region
TNA target nucleic acid
25 HNA Hairpin Nucleic Acid

It should also be understood from the dlsclosure wlnch follows that when mention is made

of such terms as target bmdmg assemblies (TBAs), booster bmdmg assembhes (BBAs), DNA

30 binding proteins, nucleic acid binding proteins or RNA bmdmg protmns what is intended are
compositions comprised of molecules whrch bmd to DNA or RNA target nucleic acid sequences

(TNAs) irrespective of the spocrﬁcnv of the category of bmdmg molecnles from which they are

derived. Thus, for example, a TBA adapted to bind to human rmmunodeﬁcrency virus sequences

may be most similar to an NF-KB transcriptional factor whroh typrca]ly binds DNA sequences.



Det ai | ed Di sclosure of the Invention 15 ' The present

i nventi on wo®eimse a nethod for specifically identifying a tRFRES9SHSRMMei c
acid (TNA) in a sanple through the use of target binding
assenblies (TBAs) which incorporate specific nucl eic acid binding -
proteins. By using probe nucleic acids (PNAgB specific to a given TNA
sequence, and a TBA which is specific to the dupI ex target b| ndi ng regi on

(TBR) forned upHOwever,asusedhermﬁ,dl’Wiﬂbetmderstbodﬁh ] oy Bd/ad sy e
TBA- TNA- PNA co i s forned ' addi t| ona rovi di ng specific
anmpl i fiable seg@m?‘!}‘?’i’%ﬁ’ Pﬁﬂzﬂﬁfﬁ"%t’?‘?ﬁ o L&Y '"%B whi ch

spec Ib fi gal ly ]g:ona ri Eﬁﬁ@ﬁa"“’t bthé ammrn] mat%aiA dkﬂ&eiﬁﬁemwdﬁﬂﬂgngeism oh e
the binding of the t he S ecte t etectlon
anplified. For TM%%*%HM%P“‘&%W‘E& SH"““

anpl i f i cagi on smﬁa@mw&w&mw%wﬁm&hﬁmﬁt 886 Holififion 6f mnefr&ﬁgex@&

branched DNA, each branch of which contains a detectable |a

may be used. | nseguenees (soysimynucleic acisds et ChiAS) nmdbqihefggmon precisepsotiempeleic acih(PNA)-

Sequences Qﬁiﬁ'w%&ﬂ& TR B Refiets PRATINA W ARG dhe bsis of
pol yneri zed. utﬁwdﬁmlﬁe&bt&&aﬁbiﬁofaparhculareonﬂmﬁmoﬂmdamhym
T v b A B S s
essentialldy unl ¢fTBAdr BBAl oﬁeranoﬂshaﬂdbemderswodﬂﬁughmm@dmnldxm of any

DL SV e TSR B e R S P A

wi || be under stmﬂdgmatmywymﬁqw mﬁtbdmwxma@mﬁmp@pem fically and
tightly bind to a formed TNA-PNA hybrid. The TBA will contain one or nore

nol ecul es whose sequences are sufficient to bind to the TBR
Nucl ei ¢ acid bi ndi ng domai ns whi clm%m%ﬂ ei ther be used
directly as conponents of the TBA or nodified according to the teachings
provi ded13 WO Tle preseatdnvention provides a method-forspecxﬁcallyndenhfymgatargetnuclelcacld

PCT/ US95/ 15944 specific
14 (%'NA& sﬁ%le m)s? “sgl y l'a%al.l’ i ﬁ :ul es dlh chI‘ilate
sequences are tmlemmmﬁysusm probe nnclelc wdmNAb) mﬁg tpa given TNA

Speci fically, B@@ Eﬁ]ﬁﬂ

ei ther be used |reWag§%w&ﬁ unrr%hg H ed %Foéel% ?ﬂﬂ‘““?“oe
a nucl ei c aci d formationgf hybrid TNA-PNAosaqueices, arstabilef TRAITNACRNAlicomgpleroist fommed. By
speci fi c,t eachi Vi deﬂ her eén bﬁ he | 5 .
nodi fi ca (ISOI’IS t’ﬁgis"m%no abtl% eﬂﬁ%é&gnp#ﬁﬁh?%gﬁg%wgm ehich
affinities, renspecificallyfcontribute to the formatiosrof the TBRt¢ognizsddy thesSTRA) ﬂa&mﬂmglof&&@NA
activity and reor zation, of the TBA i resene of t her.

ol eoul s i t h SASINA R s i e mitiat ol RERGe, el Aibbes of qupic acid
se:ject ivity of ﬁnﬁl??cﬂ@énbsystems mludmgqaemmmamﬁmaﬂw ugea&tfairaﬂhaamx,ruaaﬁ
and optim zation of stahilit es i ndin
protei ns whi ch RraeAbqef; M@H&&&Mkﬂs"%m qeﬁat F%FF‘%‘?“B“%%E‘“’fgm“g“g

DNA- bi ndpg) portwma&&ha«mwwmwﬁmm pdifion0? tHeHNY éontaftid deqbMREd dnto
NF-1L6, NF-AT, rel, papllloma virus' E2 protei

|
the repressors \YWW%@#@&BF@F) 'Bi)h‘éfg@l Upsp formpatian of each BNAPNA
proteins are Wﬁgbn& W%@m&%%aﬁwmammwmbm

i sol at ed, clone ence
lfdetectably labeled, the BBAs or BNAs provide essentially unlimited amplification

of the ongmal TNA-PNA binding event.
30 Acoordmgtothlsmvenuon,theTNwaﬂbemdemmodtomcludespemﬁcmclelcamd
sequences. The TBA will be understood to be any molecular assembly which can specifically and
. tightly bind to a formed TNA-PNA hybrid. The TBA will contain one or more molecules whose
sequences are sufficient to bind io the TBR. Nucleic acid binding domains which are known can
either be used directly as components of the TBA or modified according to the teachings provided



and characterized. In addition, any other DNA-binding protein or portion of
a protei gd ;%&“s necessary and sufficient to bpegisossedsR
a Is included T

hybrid or his includes proteins or 15 portions of
Wi |l d-type proteins with altered DNA binding activity as well as protein
created with al tered DNA- brndrng4spec|f|crty, such as the
exchange of a DNA-bi nding recognition heliXx fromone protein to

il o1 ¢ act o e e mBl R A ol et SR A e

be used as t héDMAdimiing proteiis. bSpvdﬁmjlyImmﬂJMOrRNAbmdmgpmtdErscmelmanhbm
bind to target.segqgion hybr i as_ wel | Dri e 20
i ncl uded. (Se&@%@W%%MPME%@%W ﬁ%ﬁ’i’%’@s
1994, Sal azar mmmamgwmm&wmwmmwmmml nz

\}\Ag?ﬁ,tﬁ ﬁigrd%gggi(‘ H(‘,‘B‘; a ﬂgaas ﬁ.‘gilresﬂ i ¢ Zﬁg?:ﬁ constructed

assenbl y \ Mdmﬁmtﬁé'ﬂeﬁﬂ&ﬂéﬂx&es
can be achi eved Thi s nol ecul e s esi.gnated here as a PILOT.

Pilots can be mleryles aith ap Fﬂﬁl%tf@w&;ﬂ@m)nmw obselrstivity of dgarge
i norgani ¢ mat gehihdd oW cloSelyfelited $Equbites, Bl Bptithiraidn of st | ection and/or to

i nduce specific geonetries , bet ween nenmbers of "the TBA or BBAs. A

chaperone is a st atffxamplesaf D)Abinding rojgins according to thipiyxentigny arg ghe
construgf ed S Y5\ bidihg pdions Sfiiefahsciigtioh Bictor NFAB @50 dddp6SPRFILS, MT%L TBP,

provided while at the same time elimnating undesirabl

properties of @M@W%M%W@%&&@ﬁﬁ@hm@m&lmm&m (
As a specific S
L1S pro% usl ng&hmed’

@WWWA bi
pleiotropic 3 transcription.factor

modi-fi ed bact end clenactprizéda ninchedition apyoﬁlerlaNAdnn&ngpmtemorpomonbﬁp@thhatxs

Each NF-kB bi ndi ng_di [ ol € nadi t he
N KB bi nai ng Dobesin anhesfigh 3 Rid o o o RARATER BBR 4B, Thisilsts dednd

pr ese]rttﬁ tsevegmi-umdwﬁwﬂ?-mepmmhmﬂmmdlgﬂ%?bmdmg actmty asswteﬂlasbmte)ncramdthh
B b 406 ARSI sy, meh o B 820 DN A-inin ecsgiion b o o

1?7‘0 d fp hi Y oy d gmg bel ﬁlkml
enbodi nents of, this in entronare escr ow. j.n detai

I The Probe IEREHEH, Shio8 EsmegR.apdomlcas puld M&e@%&@e
present Proteins wmrbtndqe u&mgi&s iPDNASRGA hw}rdees fvell BCRNALRNIA hitirids @fened
together. Wth reference to Fiqure 1(1). of the. drawi ngs, the
first pft of twqesf%mma% #%Ss%tﬁﬁmég%rﬂ%&%%ﬁoww Salpzar; 1993,
TBR' Wth I Rairls Yalakdrd t Bhblidshe
1/2 TBR in the PNA 1|9953r Z{)ﬁ%%eﬁﬂgr&:!% fooR! Egﬁt%n?g’ of 1 nterelslés in

a sanpl e, t he nexbe capstruciediwith the use mmmm&shmmmafmmgasm&)

Condi i one. 1 &9t FPeRgX gl Sl b Rl G b il 1 e s

reference to Ees;gnbdhida}a@ﬂﬂh@ﬂo&mbagmprkﬁofmdrwmmbﬁaﬁm@fwﬁn&&d

|sas ence., of base ed," 1/ 2 .BBR to Elqure 1
b 1125 anq HPABERE faleipl i adhicie e Sophidarrial stlcp b R0 Hins o Brgienits

conpl enent arybbﬁ:rreanﬁabﬁb&BEt‘theﬂ'BaloaMAlsn tsaastdlild%caﬁ'olduponwhxcha\mﬁﬁbr
reference to ure IIIc Va thed e. BNA o0

when added to ?F&@P"W%/WF @&?rsk PWWEJ‘HH\IA
PNA- BNA hybr i dtﬂksmuiﬂb'ﬁnﬁi)ﬁﬁdg bf a naturally occurrmg?ﬁlftleiﬁ adid"tiindih BBR

Wth reference tg Figure 1( of ngs, the third part f the P
the 15 esipin. (As,p ex3pp efge mﬁm the pleioigRic 5
no suppEert a”%&bﬁi&n%%ﬁ*—ﬂ11sﬁ'6wdedusmgamod1ﬁedbactmophagelambdacmpmte1nasthe

chaperone, Each NF-kB binding dimer retains the picomolar binding affinity for the NF-kB binding
site while at the same time the bmdmg assembly pments several advantageous manufacturing,
stability, and specificity characteristics. '



sol id sypport, or other means of |ocalization, including but not linmted
to, attachmntwssbeads pol ners, and surfaces anBCDUSISSO4at Or S
which is/are covalently attached to, or non-coval ently, but

specifically, associated with the PNA. The OSA nay be an atom or nol ecul e,

which aids in the separation and/@r |ocalization such as a solid -
support binding group or |abel which can be detected 20 by vari ous
physi cal neans incl ugh Qgw ditthe Wégoin%%& Gakicu® aspREtS Ahd rhBidirkkints| STHis iveRion are
emtted particles Met hods for attaching indicators to

ol i gonucl eot i deéess‘ﬂbeﬂbFIOWWI i zi ng ol i gonucl eoti des to solid
supports are wel |l knQWnryepridNndielc Ag?&ﬂﬁﬁkﬂﬁﬁ@gﬂ@g PriAs g@t?,gkﬁm

i ncor porated by rererence o fif][!lHJ PNA ¢

present i nvent mWW@MWMRWSMMMMFMQf&QS
in general, M@ﬁ%@?ﬂ&'ﬁ&&%&g&&wé fiehbes o C4Q 12 TBR” With

repllcable vect nuclel e at! syn eS|s are

wel | - known i n t reference to Figana 1(landHa) of thexiyawibgssthe $2, TBR inalecPNbA isi compleimemary ol

separation may be necessar to us roduct a r NA. I\/Et ds
preparing RNA pPgB@Ee® tsmtm& e&mm igalﬁg ﬁgg @@9&

Bl ai s 1994, whi efthedriings LWWWPNAWWgM&mmNA-TNA

ti i t T7 I
The I engt L”Sﬁ&%e%%“@g%%%@ Uiines, theseRmmbpan of e NA
skilled ijp the @flsequence of bases, mexhﬁe&mwrngﬂdlawu@wm)%

detected in a TNA, and the strictures for achi eV|n

speci fic bindi ngﬂmﬂ’elﬁzﬁﬂ&@&ezﬂ“mﬂmé Mﬂ@éﬂfm

gﬁl}lmav%)ou{ n388nﬁuwms |n Ilgﬁyﬁc are ?&equate Wit h ps}m%%gg%e

PCT/ US95/ 15944 PNA under hybridizing condmons, forms a PNA-BNA hybrid or PNA-HNA hybrid, respectively] 6
| engt hs of abou -.100 c t
enbodi nment s spe%??ﬁk ﬁ%ﬁg%ﬂﬁgﬁg@%ﬂ%p%&mPNAmm

It shoul d5al so DSALdsRnstedinch divlstwithadbokbidundiy Tie QSAS ho syiport asdforam iriditator, or
contain nore th

a one 1/ and. duce,.np t han, one. TBR
for one or mre%@%?@°@%%ﬂ@ﬁ§” “Wg'fq% % hmmecF q&%lﬁﬁ‘f“g
recogni zed by nwﬁagmwwewmm&mﬁwu @ﬂn&edoouenuy,bu:

regar di ng t hese novel ybri di zation of the P and
TNAs. Figure 5 fReFificalivspeseerated mgeﬁﬁmﬁ%eg apatomer duplscule which gidg i the

more 1/2 TBRs. @&%Jn'aﬁd/&%lﬁﬁ% f&mﬁﬁk labélvhidBBan be detected
sequences illustrated in Flgure S“Sm I1a lla a, and Va) are SEQID
2,

NOS. 1-340(see bewieys &t no bmitad d dsorptivn emitted particles

As shown in Fig L Te W Mﬁﬁﬁ%
hybri di zed Wlthwlfg& one or nore qm%see gescrl tion B |wa ang0 e

chai n of BNAs ptsl splid suppotts are walhimawadin the@rt (see Keller and prg, herejm incorpérated by
anplification o TNA- PNA hybri di zati on event Preferably, between about
0 and about 10 Rs will be present in the PNA

shown in Fi gures 6a ThelPNAof thdpreséitifivention canibe prepared-ycany suitable medbd., Stshnsthods

1111 15 el Ml ol S g £ B, i

Bi ndi ng Regi on, milgie acitd synthesiswreiwelliknoim in the atti Whenaclofiésor synthesized, strand purifivetionané

L 1Ot 25kl el U oSl A e R R Y

used to detect aeqweﬂmm(eafarqx&ﬁplewmﬁm 1994, which uses in vitro transcription from a
PCR reaction incorporating a T7 RNA polymerase promoter).

30 _ lengthandspemﬁcsequenneofthePNAwﬂlbemderstoodbythoseskxlledmtheart
todependonﬂ:clmgthandsequencetobedetectedma'!‘NA,andthesh'xctmesforachxevmgught
and specific binding of the particular TBA to be used (see discussion on TBAs below). In general,
PNAs of sequence lengths between about 10 and about 300 nucleotides in length are adequate, with



As an illustration of this aspect of the invention, Figure 7 shows one

r epr eseniydideARogg’ the human 20 i mrunodef i ci ency Vi r uspétauSysiiseaag
termnal repeat (LTR). As is known in the art, the HV LTR

conprises two NF-kB binding sites and three SP1 binding sites, in close
proximty, wherein NF-kB and SPlLjgare known DNA bi ndi ng proteins.
Figure 7 provides two PNAs, PNA1 (SEQ I D NO 38) and PNA2 (SEQ I D

NO. 39), eachipbmuhi | $5- S0 RIcREERS Béi i HB%S Gifeni BB RARy 2
TNA (SEQ I D N159 37 i‘Ql;vzx’/rl# gsh ShO\X/S thegf%aﬁé%fogi n i?l%'ﬁ%?%ﬁes an% the three

SP1 bindi ng sexeawlib®lherein.  of the H 'V LTR According to this aspect of the
I nvention, PNAL spGifi nlﬂ)ﬂ}? i ,(rjhuéelhfet : | t he
TNA shown in Fi gurgtcsl}&d\}\ﬁ??#%ases %‘%&éﬁ&e\gﬁe Wi W?y’ﬁ%%%%%
specifically onetd/d TBR sl tevprotuce mate thanone TBRdér onéier id\TBAs)\samé or diffegent, @s wellM t h
bases upderscored w . an . 3" .. ich, of . PNA r . PNA2

al so contain ?&%ﬁt@ﬁ%%ﬁ”@ﬂ’%ﬁ%’%ﬁ@%ﬁﬁ% (sge d&mpgionobe!ﬂ,w mg"gg
B0 L1 on,  eath o130 B PNAD mmg Do 1 Forent sy aadotd i th
addition, each o ) P P . e di rentia agged wit
o O such. Heich coptpo,oop A MEre.L2 | BRs Specite Sequetioos menet, coRspoe G therld TBR

r hodami ne | abguenttls iIFakirath il Figut) 5 @M1, OIS, V4T Rkd Vi) afe/SEQ IDNOS. AL 3208E Rk tion

becone bound to the TNA. If only one |abel or neither |abel is
detected, it PiSegusness@b¥®)-that the TNA i s not " present in the

sanpl e 1hei ng t est egls shown in PigurdS1alahd 26, the PNA, containing a 1/2 TBR, may be hybridized wi
PCT/ US95/ 15944 taining R, may be hybridized with

17 one or more BNAs{see description-helow andthe ehain of FNAR prlymerizediarany desiredyur (
7, a method foyengl &% arhplffication of the mAW&hiynmﬁ%n%&bmmgﬂeﬁéﬁa%m

met hod is shown. By Thanging the length of the gap between P
and PNA2, suchandsbouttlfd/% be preseat ndbedNA.ng unhybri di zed is altered,

one practicing thi .o ' ' i . , ' | Nati on
of “the assay. 5. " Asshownin Figumes L6 Bh, o PN S Sofiah e £ TG, fted B i
aspect 18f t hewhichveanthylritizeiwithiseverab ¢2sRs\in 8 INAEachtimes 1/2 TBR in the PNAabatdhbe
TBR may have 2ipelrbeln $UNC Y Fiipe: Bliiing RS TRID: B8 Sl R uB 07
"face" of the hel' T X, cr ' on erther t fe §€\ a
flihf fer gglt f aghnﬁ%tﬂdt :Issafhhhltdll nﬁ%:;'ﬁBRh:Z;:u-siﬁgleE c:nnghogsd iHﬂlA.e'fI‘lnsgégm
he m e of eac under ng&m ur e ﬂ e e Ot Lol
bi ndi ng site ™ 'é“’%ﬁ%h? ‘%cﬂﬂ% P gem%qa{ TBRs
Of 10, 5 bases, apari. wouL bl anc Lhe. TBRS 6n opneetto si e gl Che hel ik 1
: ses. ul d, Si si des X
Chis 20 Bedniney ire G omeerina oo UG AsGs e rsba b el RR g
the PNA1 TBR c@pfiridellfivo NF*kB binding sites and (6@ SP1 Binfifig 5ites, il bi6sé pfdRitnify? Whi6in NF-kB

mani pul at ed (see_Hochschild, A, M Ptashne_[1986] Cell

44: 681- 687, sHWEnFhye knewa DbYs binding prpteinh Fighs ipreyidesrtwe AR AsINAHEER [PV 38)

- repressor to inypNUS (SEQEDINO. WARR istofplembdtA§ a%p%gw

di stances from egg}?gt her lfon 33)’D°R|°A!’°ﬁe| I X) . As'des-critdbtg(ej y 15 ghzfi@%ﬁ} ns

et al. ([1993TNA(SES P NQ.37)yedhich3shoyes)the twg d{FckEhbinding sjtesand flethrea B kiinding sites e
SP 1 shtes is 45&?&4 ; QP&Q HRY fvedfidd, .Qﬁbcﬁfcaﬂ!wl%sﬁfhﬂ
Howeve?? for ?frﬁhé‘}gh'rl‘p%‘se of t tgqflgns an?fﬁventlolrl:l,QIKII o the doubl &
NF- kB-tri pl e ®ftiorhofithé TYAshown indiigure 7 with hases-undenscored with &6+ syinbel, whileENAZ e
of by WW Y %ﬁ-ﬁ, isﬂg\}n' el.h
bi ndi ng both srtes “srmu aﬁ'ﬁ)ﬁé}%ﬁ%u on§ I rllgl:@:“‘gtﬁMﬁt e %%%F‘%dmm
bet ween t he sant‘“e%symbol) Eachf PNA hord AN A2onayi alsoeontaliin sequénsesdimdicated byettle synibblsk#” t he
structure of 2Q... . the sel.ected T and, the P sed, Jhuys, in th
enbodi nment gxgnﬁll‘ﬁ’glbwﬁ”’ygp @%ﬁgﬁﬁéqwkm“mgﬁg“%ﬁw)' InaHdsihon,eacLoF
30 PNA1 and PNA2 may be differentially tagged with an OSA, such as a flucrophore such as a
fluorescein or a thodamine label, which would allow confirmation mation that both probes have become
bound to the TNA. Ifonly one label or neither label is detected, it is concluded thiat the TNA is not
present in the sample being tested. ' "




probes may be used with a |arge enough interprobe region of ﬁégale-stranded
DNA r enii nivode6AreSs that, even if the NF-kB and SFRCHU$MAY4sites
are on opposite sides of the helix, the single-stranded regi on
bet ween the probes provides a sufflciently flexible "hinge" so that the DNA -
can both bend and twi st to accompdate the geonetry of the TBA
Al'ternatively, a nore stringent assay may be 25 desi gned by narrow ng

the interprobe distapgq ke ﬁwoﬁmemﬁysmhmw 7b¢uh1elh0d fdrvditering the
Finally, the probes may be so cl osely ace r-as d

that the DNA caSpegififity ‘% Hsmassay ‘bgtl"wﬁ-opy é’ﬁ ebﬁh'f’ﬁ“ Al
exenplifies andagn '&Mmﬁﬁﬁﬁ@%@%ﬂwﬁi@wfoﬁ pradticing this

gi ven desired degree of scrm nat I on between target nucleic acids having
similar sequencdyentinis able to alter the disgrirpingtion 9f the a888¥aposi ti ons of these

30 . .
sequences g aaggm% undg%ﬂzwaf&mﬁ&ﬁmwmmpww

those skil'led in the d that
af orement i oned #mpthe TBRahay Havea helical struchme. aThuswhﬂePNAhereeteﬁT%hmne?‘fwﬁefthe

E(r)]gpmgngtnt Zn?f g|t Q‘G‘H“?F“rf‘é IBEE® dl:%g pmg&f&st rains %&&Mﬁwwh

anot her pat hoge distaficetetvesnsie middieiif each TBR (undexlined inFligure 1) e fshnmiddle of each hinding sg e
skilled in the art o) ot
the only utili tﬁﬁP%%W%@E?W%@?%ﬁ&@hﬂ’ﬁ&&W%@&
PCT/ US95/ {5944  integer products of 10.5 bases apart would place the TBRs on opposite sides of the helix. In this
18 : nutability of the, eno I S _pr.obabl n f t
conpl ex test en\fi‘s"'“@ﬂ’r’rﬂ’ﬁ{t%° l_q"ﬁd'g Qynfe‘ré,& %ﬂ%&’ﬁg&‘ﬁtﬁgaﬂég‘lgﬁy
in such a nut ablgopfiYing e Tbnweémambaaed(sbenédmhnmmwmﬁsmnwse] Cell
I nstant met hod, cou Ied wth |ts ab| I |t scr et ween ver
closely rel at ed"éé& Eﬁ'}‘ ect for W@aﬁ%&iﬁﬂﬁ f‘&ﬁd’ffﬁf“
lless mutable eny h&ﬁ#&?ﬁ M'WM@%&&%&@MN&NMM&“W
able nee not

i nvention is ane e utili.zed. Thus, .in a diagnostic kit for
papi | | onalA r us |Pmﬂcmsenabt6[1993]Em0J 12:3551-3958), ex@p\gw -kB and the SP1 sites is

characteristics _of %ﬁm@é &lﬁ fARGnatint

ability to anpl |W"Tdﬁ1 SI gna 5&*&5&%@%& and gér “ﬁm‘? Si ngl e, til‘s,fﬂrﬁt':;}s)lll’e

PNA, such as anyhedable NF-kB-triple SBI bifidiqg $i® iu@ifin the HEY LTReyayﬁv

I dentifies unlque IIo V|r r

to bind to a TBR’% W@ﬁ%@w@k&nﬁﬁl n or runcat Wﬁn

t3)|58d|58g égz thhz $padihg lﬂdweehhersiieflsgemeﬂ:ﬂyd'astble A'hms[ctﬂgl}z‘:dbmhby&esuucmreof '
ni ni

I'n applyi ¥y the ngﬂ&m t"?@ﬁ“ﬂlfdﬁmﬂg léﬁeé#n%e?

pur poses of mmm%m&xm@e&ﬁmmﬁgwefﬁmmmmmmm |

which are associated W th the progresm on of T&Fﬂéjﬁf» ﬂB@ato%

breast, cervi calthahlemgfthﬁbm binging sites apeon oppasite sides g the, e

TNA 15 ﬂ%&ésm ety ok BleS hingdeaD tHal 8 DNAGGA Soth Béhd
flui ds suspect g§¥% cont al n| ng t y cancerougé(cel | s. For the

det ection of geraad twist tedccanimodatedhs seometrymfithe FBA. b%weatwmamferm%ﬁswwbe
sanpl es cgat ai ni Fﬁ%ﬁfﬁa&ﬁ&fn Sh@Cthht ke BUA th@id, Bat not twist.
cont am nafnts and pFoducts 1 n Eq“’he%dﬂlp?abeEﬁﬁméémamuf acture fg?&?ggd déherﬁacal
or bi ot eghnoLogWuﬁ@M@@mh&MMdmwmm ithaat the DINA can only bend
TNA may be obtai

fermentation or #@éﬁﬁ@nﬂﬁ%@%@%ﬁ@d%ﬂ etectl odrt;ael%éﬁﬁl(‘)o tetg?waﬁrlug
pat hogens or cwmmwmmmmmuMm«Mswmeqmmm

food or drug, S ot food Sk contact with the food, fluids in
cont act W|thth ?%’S@Mg materials, fluids and the |ike

associ at eSb with the mmmwﬁmfmmhommmwmmmwomdmmm
the aforementioned aspects of this invention allow for the tailoring of the components of the
diagnostic or forensic kit to match what is known at any given time about the prevalent strains of
HIV or another pathogen or disease condition. It will also be appreciated by those skilled in the art
that, while detection of HIV infection is not the only utility of the instant invention, due to the



food, drug, or biological sanples taken fromthose in contact with the food
or drug wo $¢n9s6 Kke. 2. The Booster Nucl BCT/USSN/15844 BNAs)
Boost er Bi ndi ng Regions (BBRs) and their 25 preparation. The BNAs of
the present invention are conprised of at |east one or nore 1/2 BBRs
coupled to an OSA. The 1/2 BBRs can hybridige to conplenentary 1/2 BBRs
contained in the PNA, other BNAs or an HNA

Wt h referencemidpity aufemgémmhhb.s pittlatly drde)of Bk moRtRosiplexieRtGhvirdnhents o RlcR at
BNA is conprised two parts.. Wth reference th%reFtLegure 1(11b) of

t he drawi ngs, d!WSF?rEt‘SWISb‘PWE‘P‘ﬁ?}Fé%Wlw Bexibilipiofthe of
bases whi ch i bBrwestvelHbsél) reldied sequidcal, 3t ed

ins&ﬁfﬂiﬂﬂﬁa&%ﬁp?@hﬂxﬁsiﬂm{ﬁﬁﬂéﬁﬁﬁﬁte
"1/ 2 BBR' Wth reference to Figure 1(IIb) of the draw ngs, the
second part obemscbwmmlwsmwblemwm smfthféepbgqmb@awwluch:thscle

with a hox argiag aﬂ%&f QAP flk:gag
support lsoorot her rreans 0 oca P?a”tgi on, | gl(ﬁ: | ng ut noﬁ?]}n? M%&gm
attachment t o allefithe disprixhipationcharacteristics of tbﬁ)TBa/-mmachonareavmlable along with the

CT/ US95/ 9 9
and sur faces. Sl Sy e gpLosil e P end BPAS It gl BBl NA. uchge ny one
non- coval ent | »fsmmnosmefdzpﬂiylbyusedwmchldenuﬁeami@e apiliainavirid sefuiacet; Which also

Wth reference to F| 2a L), and || of .t he, dr the B

contain nore CFEFRO¥R to4 B4 “%' %E wwmw%m in
Figure i(11) @oRioas ﬂﬁreafé‘s% o WN[1992)i Narure 359:505-512; Mdakr 0T FIO91Y1L.D Virbe
PNA illustrated in Fiqure 3(1) and two other 1/2 BBR sequences. The BNA

illustrated i ﬁsﬁil%ﬁl? b(l 1) contains two 1/2 BBR sequences which are ‘

conpl enentary to iy instant method to HeZeBRRnDed %ee&m&'&a%%os
illustrated in Fi gure‘?m%) plus up to "n" addltlgnal 1/2 BBRs fo es of

pol ymer i zat i ofsse¥singahietherertpin pgleic acids are present which mﬁswmpmeﬁm@f

EﬁQ\d: ][ : ngr at g%%ure W reaﬁngs tﬁﬁ'mgw&rl dhﬂﬁ%?f

Fi gur e 13( | Va) may e abained)from blwsymwmlsssﬂnm mmﬂ;ﬂw&@u@eﬂe@t’mm th

E:\rMe)a?ggl L;Ogglﬁéﬁg%ﬁl on can ée | %ﬁé(l)‘a{lfl ’S| rrWar Oﬁé% SSi %Ofnﬁ eﬁBRS

sequence. Thesaipilks mmgmbﬁewuwhhymmmdmmmmmmmum in

or opar ed anal BRSPS tR: chpie o tdchilon Blodbdsor L i ioiefRon i e, e

condi tions, t MNABRMKbBbaiedomdarnplésisakin @ varidus sagés iythe fentiéritarion or trdamient process.

conbi n Wlthth PNA strated in Fiqure rea es

hybrldeilgl | ust F& °H°°‘P &"‘8 “@?‘W&"%E@r)‘?ﬁﬁ é&e"‘f’%%’“‘h"

addi ti onal BNfoodNf somwmﬁmtmmﬁmﬂmdsmmmhmwd

extension with an additi /2 ue booster" _sequence.  The
BBRs ProgrRgag Btcrighs ida il B s SSSHEISH Witk e TR aEHHE of o SR 1ith g
dissimlar i nf&ﬁ,chi@g}‘éﬁbml&i@al%s&ﬂ&ﬂﬁﬂﬂt%@emcmtactwhuth‘éﬁddohaﬁgbﬂméﬂie‘ on
can bind identical, si m Bar or d|ss| m r BBAs (see beI ovv) | TheBBNAs may

be prepared in a f &s

3. The 25ar get phHeh@nC Tﬁenﬂ;\s@ ﬁmvéuhsurewaé&éﬂa@mm%wymm in
detecting and mpl Ifé signal s produced thro Igh detection of a
particul ar TNPP'@MGPGF@@P{ oberd %g%es@nbymgmcomplemenm BBRp gontained in the

hybri di zat i onpgkgﬂ&rhﬁﬂ&%mg h the PNA in a suitable m xture. Such
nybridization s With reference to Figure 1'(1,IIbandlllb)oftbc--drawmgs,thes:mplestBNAlscomprised
of two parts. With reference to Figure 1(IIb).of the drawings, the first part of the simplest BNA is
30 a sequence of bases which is complementary to the sequence in the PNA which is designated “1/2
BBR.” With reference to Figure 1(IIb) of the drawings, the second part of the simplest BNA is the
OSA, designated by a circle with 2 box around it. The OSA is no support and/or indicator, or solid
support, or other means of localization, including but not limited to, attachment to beads, polymers,




25 ~achi eved under suitable conditions well known in the art.

The sanpl eygwgRssssed or known to contain the intended TNA mepcivesssissdaned
froma vari ety of sources. It can be a biological sanple, a food
or agricultural sanple, an environnental sanple and so forth. In
applying the instant nethod to the detectiomgf a particular TNA for the
pur poses of nedical diagnostics or forensics, the TNA nay be obtai ned from

a_bi opsy sanpl © andprifles indiCARSHY which!} c&ueﬂamhs?ﬁ%faoﬁéowehﬁsﬁ E&mé
m | k, cerebrospinal uﬁng{m’ sput umW safridva, stool, |ung . ’b‘gg | ra?ugé,
throat or genit associstedbwiththeBNAe | i ke. In addition, detection may be in situ

(see for example i o B WIRLAPAMAIH oFtR i nd 8RR mad UBiEn 138 B onc

WD 96/ 17956
PCT/ US95/ 15944 1/2 BBR sequence. The BNA illustrated in Figure 3(I) contains a sequencé ®vhich is

umang) of | sk PNl gl ity 15 by e RPN, Pt T Brik

interet may be @hstrafed i FighreBI) datsinstwo 0/2BBR)sciq@ences which are comiplemnétfidry i two of the

met hod: nebacteria ey A rynebact erium di rpa
Baci | lus 12 BBR eucacesding B ratr i Rigsy 3005 o 5 &6 sl 7B ot
Di pl ococcuspneupaipmeazatéh of additiongl BXAX. OCOCCI St rept ococcus
pyogenes St reptocaoccus salivarius ' St aphyl| ococcus

St aphyl ococcus aur eu$/ndes hybridizing conditions, the Bi¥#ilusewedin Sigre(D), when combined with the
Pseudonongs PNA iljstrated in Figlte SB0QERR A lﬁ\tklhﬁmgbﬁd illustrated gﬁiﬁﬁéﬁ('r?a) containing

Nei sseria nmeningiti ) Nel sseria_gonorr
Ent er obact eri acesBBR and an unhybridized extelisiom sith ¢wo additsdnal 1/2 BBR sequences or “booster”

ner b2CLer e 2L QBESR, e ks ot by st SEABARH B0 MBI Vit o i
Sal nonel | a chol ssqaenseli The BBRs created by saidlsybfidization eanl biml identical, similar or dissimilar BBAs
Sal monel Ta t yph.tsgeuﬂeiléjwm TheBNAsmayhaveprepar%;ngl%lgclmsal?'téj%esﬁﬁkgr lae” . _
15 Under hybridizing conditions, the BNA-BNA hybrid illustrated in Figure 3(IVb), when
combined with the PNA illustrated in Figure 3(Vb), creates the PNA-BNA hybrid illustrated in
Figure 3(VI) containing a BBR, two additional BNA-BNA hybrids containing BBRs, and an
unhybridized extension with an additional 1/2 BBR sequence, a “booster”” sequence. The BBRs
created by said hybridization can be identical, similar or dissimilar in sequence. The BBRs created
20 by said hybridization can bind identical, similar or dissimilar BBAs (see below). The BNAs may
" be prepared in a fashion analogous to preparation of the PNAs. -
3._The Target Nucleic Acids (TNAs) and their preparation. The first step in detecting and
amplifying signals produced through detection of a particular TNA according to the present method
is the hybridization of such target with the PNA in a suitable mixture. Such hybridization is
25 achieved under suitable conditions well known in the art. | |
The sample suspected or known to contain the intended TNA may be obtained from a
variety of sources. It can be a biological sample, a food or agricultural sample, an environmental
_ sample and so forth. In applying the instant method to the detection of a particular TNA for the
. purposes of medical diagnostics or forensics, the TNA may be obtained from a biopsy sample, a
30 body fluid or exudate such as urine, blood, milk, cerebrospinal fluid, sputum, saliva, stool, lung
aspirates, throat or genital swabs and the like. In addition, detection may be in siru (seé for example
Embretson 1993; Patterson 1993; Adams 1994). '
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vi gorous neans: V\henle?ﬁggl'FNA I's thog%%%ﬁs_{sc‘)ﬁge' relg'ent' einé! - ?lrﬁmg%tt?bl e
stranded f or mheatingaslimitediexposuse toyalkglinetonditions which may, beaeutralized ipon sdditionchf theo

render the TNA. g“éﬁpl ' ' -%gl?ﬁ . - hods
wel | known |MWE¥I‘%%@%Q u ﬁ%{ttglnl m ted ,O?&B%Mgm%yegg ingw‘%r

| i m t edl®expos knewn GecWhiathouse 1893) MitchalinN992)hi ch may be neutral i zed upon
addition of the . SLngl e stranded PNA t | ] ow hybri.di.zation to
occur. Methods for Fﬁ%ﬁ%&%ﬁf&‘?ﬂ#ﬁ@?g’sm&%ﬂuﬁﬂﬁqmmm |
VAt Ier house é98&pl%l i$codiylahd tbkrease the accessibility of Ithe: TNAs to the Bgﬁe.n&gh iﬁaanﬁiaﬁo?] is
nucl eic acid sa e ontgining T I S, usua - required to decrease the
sanmpl e vi scosia%%@a@?ga’g@"%ﬁ%@ gEWﬁ%’f?rmﬁ‘@%PH@Ws
Such fragment ahévaitol ot with a particular fraquéAtyinh ths Barticudit géridiid Being inahRAL inhy Be WEBERRS
known in the art_  Thus, for exanple, :YESCIH nucl eases . . . known to
cut with a paProdugt Lresmens Ring Kuomm + 3y8rags, mqlechlen, sizg o n Siradgjtion, qothss apurleasss,
.may be used t Qndsphodiesterases, BkdRikiiats hridPealBmk18asey] pliysikdl Shedi A R6REHoNTRE B thbhbds

size. |In addition, other nucleases, : -~ phosphodi‘est erases, |
exonuc| eases amgnableifon this purpess. Thesp Srosessessamewell knowndn thecast | The use ef mestriction

[(rﬁ:)\r/]mc’dis N the art The Uee o th?gﬁ Iﬁ%@e@%ﬁ% Wﬁr@fgﬁ%%‘%&?ﬁﬁ? gwg)#ropbgse

of DNA fragmedtagmented by ayaviety of ¢hemisalgneans sugh as-thewsecof, theiiiowing typessof rhagents:

1} 29l oY ERTRRLE) VaoRhifil &/ Sebel DA o] AR ChIE 552 118077 Belvll 188"
Science 232:464); Cu(ll)-phenanthroline (according to Chen and Sigman [1987] Science 237:1197);
class IIS restriction enzyme (according to Kim er al. [-1-988].Sciehée 240:504); hybrid DNAse
(according to Corey et al. [1989] Biochem. 28:8277); bleomyin (according to Umezawa et al.
[1986] J. Antibiot. (Tokyo) Ser. A, 19:200); neocarzinostatin (GoldBerg et al. [1981] Second

25 Annual Bristol-Myers Symposium in Cancer Research, Academic Press, New York, p.163); and
methidiumpropyl-EDTA-Fe(II) (according to Hertzberg et al. [1982] J: Am. Chem. Soc. 104:313).
Removal of proteins, as by treatment with a protease, is also generally desirable and methods for
effecting protein removal from nucleic acid samples, without appreciable loss of nucleic acid, are
well known in the art. | | S

30 The TNAs of the present invention should be long enough so that there is a sufficient
amount of double-stranded hybrid flanking the TBR so that a TBA, can bind unperturbed by the
unligated fragment ends. Typically, fragments in the range of about 10 mcleotides to about 100,000
mucleotides, and preferably in the range of about 20 nucleotides to about 1,000 nucleotides are used
as the average size for TNA fragments. Examples of specific TNA sequences that could be detected



20 . EDTA-Fe(ll) (according to Stroebel et al. [1988] J. Am Chem
Soc. 110: 7%9-,{9@F¢/an [ 1986] Sci ence 232:464); PCT/US95/15944
Cu(I1)-phenant I ne (according to Chen and Sigman - [1987] Science
237:1197); class II1S restriction enzynme (according to Kimet al.
[ 1988] Sci ence 240:504); hybrid DNAse 25 (according to Corey et al.
[ 1989] Bi ochem 28:8277); bleonycin (according to Unezawa et al.
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t hi di I e
Chem Soc. - 104 R0 s pltobenl s el ool e Syl i ipting e
protease, is al saredmown,zr whichean baﬁrbmce&mbwréhgwmemm descnbedmth:s disdlesatei With
P12 B A SR AL >

TNAs of the present i AVERénsiofs to ki PNA e BNAG.

fﬁ;{ [ gl _ergg can b a%t of floubl e- stratg‘it brl‘ggé#‘gﬂlﬁﬂmagﬁ TBR so
Typically, f ragmnm.gmmmwmﬁummmmm

nucl eotides, and preferably in the range of about 20 nucleotides to about
1 000 nucl eot i defashiprorig ayectorial fashion, with;a knewn order of BNAS ze for TNA fragnents.

npl es ?ggzpem fic WW%&E@M%&%&%&E&%WM%%W&%

PCT/ US95/
are sequences coW@h%MaBNMMiM&hesﬁchmwmmbhdmd&dwbﬁdmng

detection of nor C e . d
oncogenes, int eg@f’%’&"ﬁ 8%%?5#”5@?%@”’8%@?‘?@3@%&31%%&%%% ‘Ib"%w
genfas) anddpgt hggmsmsiemuktmedm@hm 2a({Ta fIb Jle g Hd)degvinga leastioné usparad 1/2 BBR
nucl ei ¢ aci i ndi n ei ns r.

produced ‘accor di WMWEPFBW@WM; %Wﬁ”hﬁnm
g(;ferencelso Fi ghﬂﬂﬁadamm&lBNAEtJib_m)Hdiﬁoﬁﬂf‘WP %ﬁ_msmhmmeﬁmh FOBBR sbifence,

iQns to the .USi n, e r -

prepar ati on. and‘“é‘fwmgwel fﬁqﬁ%ﬁ?ﬁﬁ“"éfﬁéﬁ%"&”‘“&%&f ysfated in Figure

condi tions, BNAsz d ¢Rchyblidizarby SF the MR &, which 08O WHBridize MAdiBOMA BMAL, 261§ to
BNAs and/ or BNA-BNA hybrids. The aforenentioned additions can be

made in a non- veERr ?ddﬁlS’F' fiibe BNAs onto the PNA, ps.illustrated i Figyre 2a(1Mag TV Vg and IVd).

fashion, with a knommﬁaéaﬁémm&%zbwmmbkmmmandsa%itfme 438 Einglofents
Figure 2a, a sinple booster Is presente boost er Eolyrrer IS &hoduced

by addi ng2@wo Bmmwm@m 'HWBBM Fequigadeia e¢mplementary
conbi ned under é}mwg % # «

PNA- BNA- BNA hybr| co{rlr‘%?llszeB m#PﬂAWan@a "boo BBRYfH to cap” any
extensi ons", il Iil@psteuf’mmltg&péNZa(ﬁa@hmﬂtﬁBRslm torbe atidedto the ANAq g canttrolled
| east one unpalr nce. Each unpaired 1/2 BBR
sequence, ill ust%ﬂygglﬁ%gﬁfg?mw Il1c, 11d) can hybridize 15

wi th additional BNAs Withieferencetd Figure@bad mﬂ!qbiobcnsmis peescnted s Vectarial polyrher extpasiandsd
1/ 2 BBR seguence i i N.Fl.qur a(l. | bb,wllC d )
can hybr i 28w ¢ rAcsBlshosyeding p B oBieh e ot i e PIVAC s i trated Byt 2 1)

|11b). The hybr i whistettien Sontiinell et Bybeidizik conditions withithe BN, fokin PN ABNA-BNAybrids,

BNAs, acts to the addition of t he BNAs 0o the. P _
Il ustrated in W%@E‘\MM Sxtezsions, flabeied Wih an O provide

reference to Fi ]gamm”atragéauy m@m Mdgawxmmwmmm

- ts 20 t to NA

ggﬁg.nﬁ,nng theocbmt%gﬁ@dmgla edBBAstotthsél?s pomaa&gw amphﬁ%aulgnls
30 achieved.

Any of a number of methods may be used to prepare the BNAs, including, e.g., synthesis
via known chemistry or via recombinant DNA production methods. In the latter method, an
essentially unlimited number of BNAs may be produced simply and inexpensively, for example, by
production in prokaryotes (E. coli for example) of a plasmid DNA having multiple repeats of the



sequencet ot he 1/2 BBR in the PNA Is added to the PNA to produce a single

BBR and W %@@ "booster" extensions to the BiMyush&i1s94s4
addi ti ona are to be added to the PNA, a controlled

extension of the PNA can be acconplished. Wth reference
to Figure 2b, a sinple booster is present ec:i2 Vectorial polymer extension is
25 acconplised by adding a BNA which'is specific for the PNA as

| | ustrated
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conpri sed of t &ampNAthe battetioplmg dacleft erright operatorisitescoramy o e
vm'[rﬁ an OSA, proyide c a. hogﬁfﬁﬁ[y%eatl nB ifyuicﬂlgsgrﬁﬁ s'
produced upon BHERE" 8%“%&"?"85%5‘1 t 's%?ﬁ%’f‘@'

Furthernore, byinling@rdtein) miycieqtoditbdsn twesséntialBRRtimited mhtbepéﬂdﬁm, mthdﬁbhtdogﬂm

arrpllflc I on

A f f
net hods y beh%@‘ng@%Fg‘bz)f'gq%ﬁ’gﬁjmof?mWfﬂ&" ny ¥ Egs%rsne%
via known chenmjgbtively, ¥ pelyrh@ Gprebéasd w%&reﬂdwdfby%q@feﬁtﬂ&ibnsh&ﬂohﬁresent

| atter nethod, an essentjally unlimted number of BNAs may be

produced si npl yitin theipalymst Jarapaquntitiesof PBRA2%, PUC piagmid or other plasmid bayingmpuliiple n
prokaryot es (M#m%gm%WMWQWWbMWﬁﬁ% S

of the
PCT/ US95/ 1594 4restriction enzyme flanking the polymerized site, and the liberated multiple copies of the operators 26

hde || AOThY s *BOMRNARS vf ARGl & 63 dlef binPic e B B UE. RN G
Ief'éI or right EmeﬁMdemMa@hMmWf@pMmMm:PNAmBA g a clq
n | c

e DA o bR s Bl tonY o etfbl e f B, S B oy B iz
essentially um&tmﬂlydnmmunbyMsngﬁﬂesmmu:Mmymswﬂmk&mhnpmcﬁﬂemm by
o0 £ oLl o B BB, AR ELENS i e
exci sed1®y uni WfdﬂﬁammbvmngatoﬁormszoftheBNApolynieh,lvﬁthbuheheneed

pol ynmer. Large antities of | asm.d or ot er d havin
mul tiple qs'm‘i M&@% ﬂ"ﬂ@ ﬁg'{&ﬁ&w|

known in the aﬁrbvxdédﬂﬁbopémww&uém onofSeqmd,esSEqulmsesszsmero

fl anki ng the polynerl site, the | i ed ltiple co of t he
operators 10 Bﬁ R‘h’f’ﬁé} éﬂ%ﬂ}’% n| ent

means known in the 8 trhe FifHIONIA As) and their fréparitidn. THe HNAS of hé prasieh
separated and is t hen amenap ymer| zation onto a PNA encodi ng a

single 80r andwmﬁmtwwﬂpﬁsmp@rw oA single-styangdedrsequenge, m
may be pol ymerj é@s e | Lnﬁg&ﬁ&h&&%m&ﬂ&ﬁed%&éﬁrbﬁodm%@

restriction enz repeat of the polyner
pl asm d used tceongitiengbythe pﬁ@gmﬂmm ﬁlatmfel\ylthtefeeenm

pol ynmer may 1 Ve qulmgu? DO r&ﬁﬂmuﬁ’

ends of the Bﬁ& Flgﬁnenéﬁa&%out %tﬁ@lhtﬁﬁf }ﬁ«ﬂﬁ%&?& and separ aage an

anneal each BWMMH@BB&W@MPHABWWQ&méﬂ,Hcandmc)of

provi degs above, J ' Skl HNaC & Bﬁﬁﬁﬁi Pﬁ | : D

NCS. 359§6 Toﬂéw&’&gwgﬂ@he po yﬁ@%%ﬁgﬁg&#&%&

to coval ently & PNIA-HNA Hybhd colitsimiog BIBBR. With reference to Figure 1(IHkc, thd—ﬁc)rqfithe

Nucl ei ¢ Aci ds (HNAs epa h HNAs of t

i nvention co &??@gs)a Wgéﬁﬁl‘gmﬁp% B’é‘ﬁ’"‘fﬂa ‘?‘%tb"@t"ﬁg\aﬁ}’

si ngl e- st randedmAmmwbhtbonwmngaTBRanﬁml errent ary to a 1/2 BBR,

and a doubl e-strandwjlth :écl ei c aC| gamﬁ%ot&}w&s e g,dtgg; hybrl di zi %Jeaddmon

30 of BNA extensions to the PNA. The two BNAs in Figure 2a(Ib and Ic) can associate to form the

hybrid shown in Figure 3(IVb)orcanhybndlze' ize directly and individually to the PNA as illustrated
in Figure 2a(la-c, Ha-d). The two HNAs (shown in Figure 2a(Illa and IIIb)) can terminate the
hybridization of the BNA to other BNAs which extend from the PNA, as illustrated in Figure 2a
(IVa-d). The HNA in Figure 2a(Illa) can telminatethePNA-BNA hybrids shown in Figure 2a(IIb

¥




condi tions, by the sel f-associ ation of self-conplenentary sequences within
t he HNA' Wvbh;mmrence to Figure 1(l11c) of the drRGH/HSES1SM4e 1/2
BBR in the HNA may be constructed so as to be conpl ementary to
the 1/2 BBR sequence in the PNA. Wth reference to Figure 1(1, Ilc and
I11c) of 25 the drawi ngs, the aforenentjysoned HNA, when added to the
PNA under hybridi zi ng conditions, forns a PNA- HNA hybrid

containing a BB SBNG Wit s l%inhﬁl/ik@k%ﬁh%@om‘ﬂf Eﬁlﬂ-y
drawi ngs, a PI\lA-%I]—IdI\%%&br | gﬁﬁundﬁ?’%ﬁi bri d|SZ|gln condi tions, on ac?c!ill ti OFIM(I)‘?

the TNA, can forlfd BBRmtheHNé d Similaniya thei an Figpre 2adlIk) caBR

Wth reference g@nﬁhg @Wﬂbﬁ&sb&ﬁ fic) dsfrly PRA-BNR hyttid with
termnate the addition 30 NAextenS|onstothe PNA Tﬁy MM

in Figure 2a(l bsiagl¢ su@dddﬂﬁb%whahsemnmwhelﬂ BBRsmwyBiNPdlllsmmdmn '
Fi gure 3(lsVb) Ohgﬁﬂﬁa&ﬁ@“ dize directly and individually to the PNA as

i1 lustrated Figure 2a(la-c, Ila-d). The two HNAs (shown in
Figure 2a(llla and | WS)MMWMWPNA-BNAMMMMMWM

(1 Vas ) The Fie ety e e BT o it i SEEIABE 18 bl iactl,
:Drc\:_l_}:bggg;algggldfl BBRsequmdehs&ﬁédlﬂBﬁﬁeZbﬂa,ﬂa,Vadeﬂa)msp&xﬁcﬂlywmplemmmrymms

and 11d) and anﬁmﬂﬁMH&WP&W&‘%%Fwﬁh%ﬁfbMWm
conpl energoar y tQm'hﬁ@cappedPNA-BNA-}MRhmﬂns&atvdlﬂ'ﬂénrétﬂ»(!ﬁﬂé%eﬁﬂwa Figure

2a(l111a). Simlarl he HNA in Fi 2 t
he. PNA BNA E“yb?{-dz TR PRI o A s e Jogp sempmenytichakt 9t i
with two lmwmwb%%ﬁuamqmmaw&me

1/ 2 BBRsmtheH illustrated in 5 Fi qure 2a|||
HNAs are constrmmmqw&wmmm B)ﬁthg;@mpnsespa:t

construct ed fro?gurez.} SELLENY Bihd AL BBA @ W"*ﬁﬁl&dﬁ

illustrated in e Sl ngl € stranded 1/2 BBR se uences

i | lustratléd in Filegtedeo mmpfthelomm&ammmt@ngmmmvxmpesom

1 Ustrated in @gmwmam@@% WWM sbove)
{Jllml g;Je capped PA- BN&. LTI& self A' or ' JLenCES N WBA?WWd
the | oop sequenE'ébs\th%Wmflm'ﬂgs cg@{?ﬁk%@é%%ﬁ%§ﬁ€%?ﬁéﬁ%ﬁ&g
g 1o e T e B oS e Sl

SBII%R t hat zgorr%;ri ggs pé‘ﬁ %‘%B‘ &'ﬁﬁﬁ#ﬁ r}?sﬁ@‘ |“?/@F§.gﬁ‘isﬁd
the BBA or the TBA. The l%wmwmmmnﬁmmxﬁmmﬁdms&mem

formati on of the | oop does not inpede formation of the hairpin, An exanpl es

of an HNA usef ulPNAyhybsidgnd sisyilardnplen sequences formed by PNA-ENA hypridgo Tha 4
(see Description of Sequenggss . Ahybnd th sufficlently/I6& avidind i

Bi ndi ng Assenbl i es (TBAs) and their rglgér%?’gl on. g a A nmay bye ar?y it upon
subst ance which bi nds a pavashingshes¥B. meWA@NMBMIMWme

parti cul TNAs and PNAs, | gcgdhat t he TBA nust have at
| east thé%f ollowng attri ba{A TNA% ‘BERA&&LS The TBA nust bind the

TBR(s) in a fashion (Wat |&¢H5ﬁmmmébbhd¢h1'ﬂmmbs)hehybndxzanmoﬁthNA

'(I)'T\IAI nterest. That is, the TE%‘%H%L@E%%S& %?ﬁm&%equ é{&&ge

formed by PNA-CNA hybr i ds.gexdéesily considered sufficient. As noted below, in somb/instarges, hlnnghttbbe
PNA-CNA hybrid with a suf fd'&s(illaﬁgu\\n/\hlze a%hcugrrl’ﬁAt\\gchhasD a very low avidity for a particular.
30 ' TBR, but which has a greatly increased affinity when a particular configuration of
| multiple TBRs is provided so that the square of the affinity of the TBA for each
TBR becomes the affinity of relevance to that particular TBA.
Examples of the DNA binding components useful in the formation of TBAs include, but are
not limited to NF-kB, papillomavirus E2 protein, transcription factor SP1, inactive restriction



washi ng the TBA-TNA-PNA conpl ex, the PNA-CNA hybrid is displaced and the 25
PNA- TNA Wwgmsiidesés not di spl aced; (b)  POHESHHAMA, st
avidly bind the TBR(s) created by the hybridization of the TNA

with the PNA. Binding affinities in the range of 10[err] to about 10[err]
or higher are geerally considered sufficient.
As noted below, in sone instances, it mght be

desi rab: e t o \¢hiyhnies] antibodiss)drd. W@W%Mm&gﬁﬁé&mh&\m&bﬁtﬁmﬁw
particular 30

s a, greatl
i ncr eased aff.WWW%nﬂa%PH‘%M“&'&HWM‘Q?%W“ of thes intkractions 4re
mul tiple TBRs Na&mqumkﬂﬁdanmmmhmammaﬁmﬁumﬁ%fmesrehwnmmbﬁ% for

each TBR become he affinjty of relevance to
that parti cul &Fteinssr fragments thereof. From the ins ogure, 3t ‘#Jebmmtmnﬁg f ordinary

conponenst s Us kil that the ihsiht fnRhdiiRoul@ Basily bérﬁﬁﬁed tB fHe WSO nbvel TBA?ex!ubmng at least (He!

limted to NF-kB, papillomavirus E2 protein, transcrlé)tlon actor SP1
i nactive rest @ petributes noted\shoye;,/ FmsSor example, in WO 92/20698, a sequence specific DNA

PCT/ US95/ 1594‘$mdm molecul oligonucl te formed by the covalent
28 § e=antll ﬁ %?mes etc. Eacﬁuggf these rot el ns *e°£ﬁ
recogni zed i nHNﬁe hmdmstctu&m ginlpxsfequwglmmleoudewas 'Bicrmethqd of that

Bre knoun. “UM%WW@M?E%E%%nWMﬁW% not

limted®o t hmmwmmmmm In addition, thpmethedsof U Patent

of ol mary " 208058 63 168 44l OB T SR ipcelpo A 9B B st P
to the use of gemeydré ndvielTBAs for s dcoaydiag td the siethbdhof this invention. Specifigantibolies or
attributes noted above. e 92/ 20698, a sequence
specific DNA P Mfﬂ%%g&ﬁ%&%&@hﬁ%@)ng an ol i gonucl eot i de

conj ugate forned bm@ememalﬁﬂwmlu@fp@m 1tw111bereoo i ifHa i

drug to a triplex f ol,i gonucl eoti de wa ScCri The met hod of
that 13 E‘PMMB‘UP dheag may by %'&R‘B‘g’ﬁﬁﬁ‘e e isglated
according to %ﬁﬂﬁﬁﬂ@oﬁhﬁﬁmﬂﬁ%%ﬂﬂﬁﬁs

fornmed neet the crl ter| a_descr.i bed above., 1.n addition, %lhe et hods. of U. S.
Pat ent hniqugs of molegaler biglagy. sThususinENF-KB\ @s posxampls; gaing He LA, binding

i ncor por at ed B&n&ﬁf?ﬁ §65 iRt Gris'baAAfhg afembly could be produBiiGicaindin Todi8R04A an@ﬁ\f&bmiﬁéﬁ

for use according to the nmethod of thiS I nvention. bodi es or

portions ther asthodsduown it the gt (e forsample,Ghasi HANI €'eldp 214191 1039 describing the cloning

Where tjae TBA %H@m %[“i'ﬁ' Réd1 I n| zed
t hat anj;i/s of aoﬁ@eﬁi@bﬁhu i t%?ﬁpgg%{hfl ne %’Lﬁ.}hﬂié{d@h%rﬁgﬂcﬁg
produce the TBA Tmmmmnmbimﬂdmmngpmwmsmmmhcmmwwm
occurring env nnent ature this is.inpractdcal . fr : he
Ctandard” " TBAY et n Nt e s o P o410 DN RAATRA VA
b £or Chi S by Dgl pg ACSTbl L eoul & o Db en Sotak (i Lo, 6eorh pan
subm ts, i s _bi ndi ass cou e p uced acc 0 r.econpi

met hods knom%ggm“%ggm f) W&@%&’Sﬁ

deZC{ IthRg tlhﬁniﬂp%bf ri?%t?ﬂlesomcan?éus‘eﬂleF i I g&hd}frot&iﬁtﬂﬁ?
an e honol ogy qQ at protein tor an 8rsa g

Many DNA and gfghﬂ‘“eﬁ ?&M W&Pﬁg E%Wm%més
used as Or i Nmay be chemically syResi#@COr ding to this invention. Once the am no
aci d sequence o RNA: DNA, RNA . or other nucleic acid

bi ndi ng protein i SWWMM@ terdirecterd myagenesismayibei n
can efther be B ah&indimigy Bl Sobbnck BRBdd 18 progiuct hifnf BbtciO4sid BRGHT Dibreins

encodi % the protein from 25 an appropriate tissue source ca
used. Pdrt her mhibitingymers desirable binding shagantinsiicsithan thosg obthe origipal nucleic acid binding
protein, As an example of thxs-process,themim-acidsequeme of the DNA binding portions of

NF-kB can be altered so as to produce an NF-kB’ molecule which more tightly binds the NF-kB
binding site (see examples below - HIV-Detect and HIV-Lock).




be obtained and introns spliced out according to nethods known in the art
Fur't her nmor qvo bE793dAS may be chemi cal |y synt hesi ze®CT/US95/15944
Once an appropriate codi ng sequence has been obtained, site-directed

mut agenesi s may be used to alter the am no acid sequence encoded
to produce nmutant nucl eic acid binding protepes 30 exhi biting nore
desi rabl e binding characteristics than those of the original nucleic acid

bi ndi ng pr Wmaﬁeﬁ@@wmmfmmmﬂaaﬁwm
sequence of the DNA bi nd| nglg@g?tlons of B ca .be altered so
as to produce arfoRpnqied éSW%T%A%‘P&W fRatyqlly, acurring NF-

316?3173%63' te (samauauel Aol Musetﬁﬁﬁol%k%ﬂr&s@ﬁlﬁhﬁhﬂhhﬁlﬁﬁaﬂqmﬁhesm\é@s and
PCT/ US95/ 15944 - because the subunits of this DNA binding protein have been cloned, 1twouldbemorereasonableto

29 5 are lar g@gﬁﬁﬂégd& tLé' Ex bﬁ%b&mblda&tﬁm\ e not edaﬁ%g)l;

i nventi on, thefo oW n erations are

NBF- kB as an ex mhsmdfsﬁhmwbdsprfme GM@I”QKMMO”HQZ%C NFekB ng a

\I>I§;“ shi hgl y smalq cu ﬁ?ﬂlﬂ{'& I'n ce?mwgt&w@mg%{‘ﬁ%%%?

;)f tgl s DNA bi ncbrmyupfmhaymc bambbtmal m;m%g?mmmymgmdmﬂm
0 repare .l arge ties o ex reco
means as has gl r )8@%8“9%““8%%& t?%”"?’?ﬂsg’g g? gg‘ggﬁfn&r

exanpl e Gibsh [ 16N which tonfict dnd bird 16)$pRgific DINAlsEucncss. dnanmacﬁvatedstatﬁ,lb&?—lmfeﬁaesc

I nducer of genes I pvolved in ne,,in mat or, ul at or
responses to the'¢ IY“? 1‘§p’p Bﬁéﬂf'@h \ﬁpﬁﬁ/ m@ﬁe?’% %ﬁ
chal | enges or sdg@fshid. mbﬂmﬁuca,mmbwmupmmmepso-wmmabcmsm
chal l enges. NF-kB is_a djneri¢c DNA bindi ng protein corrprl Si ng 90 and a
p65 subunit, 10 aspecific nuslsarjocslizafion Egnat GilS ath%ﬁ%smw WED

' sequences. I n ANsrdlfss HWSI% Kﬁer?&%eﬁk@ BaetH'le 19631 Biochem.
cellular cytoplasm. co V\nﬁaﬁa specifiC inhi |tor E ?JJrr:gcaem

cyt opl asm& J. 290: 297-3%t&rmmmf&eﬁp@nf&emmﬂmamtm i nh| b| tor i s

deconpl exed, and the 0 F
nucl ear | ocalization @?‘ g%b@fbﬁé%ﬁ?ﬂ I 25 r!gmla?'f%an&i@m{eﬁgs

DNA and ef fect GGGAMTNYCCt(SEQ NG d137), Mthlshgtlyﬂiffmahﬁimuts deptmlingain the exact

290; 207300, 1 orsSaePEh L1 B R fonghingth o 300 BES el sy e Rgpved 0 om.

The p50- p65 di METhedeinomiodimers dispbdydiffereh wm&mﬂpmasmwemymmmf

COTIS0 oot SRS i ST b2 Be L P Bl e

that honodi nmer s paidingtdhadeterish éﬁoﬂwﬂﬁlaqscolpesmmayeﬂs $500fiddimer, or a p65-p65
These honodi ners display different bi ochem cal properties as well as
slightly differ drmodimer orffagmente Wmonqé.%mw ces within and

simlar to the above @&'1&? novel TBAS &ﬂﬂd&&ﬁ‘oﬁﬁ%h&c@&n toth:smventxon
bi ndi ng char acterl stics of the TBA a p50- pgigyheterodl mer

a
honodi ner, or a if¥hewghematically in Figuref, Fhemuelelc acd resognitionmits of she Tﬁ@maybeassmbled
af or emantig)neddl Q@h or dissimilar TBA nucl elcamdrecoaiﬁc ViR hﬁa“&iaﬁh iéar‘l'&s

proguce

novel TBAs nay be use according to this invention

shown schenat i cahmmsﬁstgmogwhwh@emu% mmmebgmthmhmgm&wsm
TBA b
may be asserjlieagh? grﬁmmm@n Cdg%go%‘ne {h@h%@ﬁap%néjis%ﬁ% ed of 4y

nucl ei ¢ acid recogniti units via a per one

is a structure anqumwhmhmom mbwmgmmt@wdmnmmur@mm

whi ch conf ers . umis apsroudhf il ARk Enc ARSI ESon Vi cleh B! P, B aShuple, i he case

recognition unlts aperone I's conp Frsed ﬁ

whi ch pro30 des afaciBA gesigneiortightly hndNFﬂdBaTB&anﬂ'BdrlsdssﬁhHedabu pmudingilmbdamb

recognition sequences as assembly sequences, linked to the nucleic acid binding sequences for either NF-kB p50
or p65. The p50 or p65 nucleic acid binding sequences are linked to the cro sequences at either the

~ carboxy or amino terminus of cro and either the carboxy or amino terminus of the nucleic acid




units are brought into close and stable association wth each other. Thus,
for examiaesizesg he case 30 of a TBA designed to ti BOTAURI%ISH4H NF- kB °
TBRs, a TBA is assenbl ed by providing | anbda cro sequences as
assenbly sequences, linked to the nucleic acid binding sequences for either
NF- kB p50 orp65. The p50 orp65 nygl ei c acid binding sequences are
| inked to the cro sequences at either the carboxy or am no

0 i A 0 i e L

PCT/ US95/ 1594 4spacing of the nucleic acid recognition units for optimal TBR binding.

30 rec | ok f ...h:§g§§ miking.
optionally provi de%ﬁ%@%&éﬁ.@ﬁg&g&é ' M‘?Eé@?‘%&é@mg ei c

aci d recogni t i 198), comptrise dnp stabipaligopeptideFhith natiirally and strongly bond to like sequences. HEhus,
bl i fi SEQ | D_NOS.
Toa s SC9HER 3 B G Il in AU adint P8 Bl o R IAER R Yt arRrgen,
strongly bond sites (Addersee epeln[1981] Ndmore,290:354-758; Harrison tund>Aggasveal 1990} dnn. iRev.i S
wel | known that. a di ct0 binds t.o the.hacteriophage | anbda operator
sites (Ander s%wam%?'%ﬁbm%ef%ﬂ@gﬁmoﬁ%ﬁ%“
[1990] Ann. ReFhus, by linking DNA rdSbgnition linib feqichices 360 cro Bguendas) dlosednd tighttasotibticar O

tightly and speci fi%:‘fl 'y associate with each other. N Thus, by
| i nki ng DNA ré&ﬁ‘"&fﬁ" on unit sequences to the cro sequences, close and

lt! QEt apsoci ation mmﬁmdmk&ﬁeqﬁ%ﬂéﬁgﬁsekﬂy-m.add'seq?]mgewmm%ﬂhi@?@|

i nker sequences .conprise any, am no aci eqyence whi ch does not interfere
with TBA asserB asmme@sﬁadwﬂm’ﬁ@sw{ﬂ% il faas g b w85 tq

liberate the nRuphiichufitinén the complete TBA! RGPAERrdbletint AR hicedshny Mhat e 1i
TBA. It is desirable but not necessary that the |inker sequences

be coval ent |y becenaleatiy lipked ta atherhinding agsemblycampanents, nFheaesoristionsheuld bespedifie soon
shoul d be specktd£a; Yo EA Mg _ng‘%m re
of the bi ndi n%gdsﬁden%eiasesgblgxagdrrpl es c‘é‘%‘g.tlﬁl%h segtr}gsrel@glz&w. %F%Fltgge, Eut
are notl13 i ni t aerlude butasehot fimited e, ruehwelldngwm saquenges a3 pre found Huking vakipusglomaing inu s
dormains in structural ?ﬁmﬁsr LmE{p [ it&ﬁamﬂﬂ%?pr eé&h&é&%kﬁ 0 da
repressor proteln, ere Fg&%fo?l n |%’gﬁsequence e &ehg?]&%
bi ndi ng dormai rbetwesn tiecDNA binding dotaim antt the:dimesizatiorhdomain which ik usebl for dhispurpose.
pur pose. S . . Sg.
sequence therel\g?nyi%m%gsﬁm%:gl |cal&wﬁﬁ%%%w&$ﬁﬁgﬁge§“ .
t hat routine ednventionprovided thatroutine experheatation is conducted to ensatestability and aodinterference
non-i nteyference .20 . Lih.target nuclei,c acid bindin Exanmpl,es. of
such segjt;encesWl @%Wﬁ#h@%‘&?ph?}%wmpm'%%ﬁw
99- 192. | nser tSBQINNOSPSE102. wwgﬁ?,]mwmmhmmmlm ?lﬁ’ﬁnsh
is also an ) i_ntegral, t of this invention The presence of suc
ST tes i n the IIUEEEkPaEas Bur ustioh, e EFegRsp GESuch sites n the ik geueness fyoslprovide
advant ages, alphpiifadiering advaRbRs mbRall tFBSREERbREA of thelchipefolieRafrane

scaf fol d. . In addition to the nuclejc. acid recognition
units, optional |i rfiRpddiondethe pedsic ackTerogaiien imits, optional linking scayencess arkl assembly
novel TBAS Of sbhieried, Y RGVel TEASUR tHiiRGentidn ditsally BAVE IR netry or PILOPTNAG quences

sequences and one or nore-OSA units. The asyimetry sequences are
provi ded to eriedensgrmons OSAupilse The asymmetiysequences are providedda prcownge of prevent certain

undesirabl e a tatl . E@rﬁf‘aé‘mk ieﬂaﬁﬂ?ﬁiﬂ@ Tﬁeﬁ ' .
honodi nmeri c Wesifab ot pgg recogﬁﬁri on‘units %@2@%@1 t gﬁasym‘refcry
sequences ar e p50 DNiAcrexgritionaiitsiis desiretl the asymirostnyséquences are provided tg dismupihe naturally
associ ation of - K . ' Do5 ' | | I Srupti
t he assenbly :?Hygg“ %s&g%aﬁgﬁfgg-lé ﬁ’l’j g ri n‘é‘?#ﬁy%{d@%%k@b%uﬁiﬁl‘s’gm%
Exanpl €30 of s useduences)from beinging wgglicd p50iabulitar Examples of such sequeness arégovidedNedein
85-92 and SEQ | BB 0¥ 8530 2nd$kD ID NOS. 105 and 106.
In a different configuration, NF-kB p50 subunit sequences are brought into close association
with transcription factor SP1 DNA recognition unit sequences. This is desirable in the event that
an NF-kB/SP1 binding motif is of significance, as in the HIV LTR where a motif of at least six DNA




In.a different configuraton, NF-kB p50 subunit sequences are brought into
cl ose assogygbéPise with transcription factor SP1 DNAOTEISIYRSM4E on
unit sequences. This is desirable in the event that: anNF- kB/ SP1
binding notif is of significance, as in the HV LTR where a notif of at
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31 bkﬁ%ﬁ%ﬁ&&ﬁ@%ﬁ?@ﬁe&m ana\aﬁrAPﬂﬁ itBare ididviifto ,tsﬂw

aTATAS|teare 0 to exist. Since it is also knovvnthat

second NF- kB anditfis alse kigmn thatithe seeend NEyWB fnd: first SRlositecagn significant tofregulation of HIV
transcription (P :9!”” %9

configuration of %kﬂﬁmﬁh’ J,J,Pgl%bgé] Jrll%)zt ﬂ%%%é%hﬁfé?%gﬂ%’%ﬁggﬁ%éaﬁ@
but as a ther apeum@nmmwmof@bbmammmmmmmﬁcagmtmvwmm
bel ow). I nga si fas

papi | | omav?r us Ml vﬁ mfm%@ggg&aggé;&&%égm rg\“rf%apﬁﬁm%be
accordi ng to thi asedes dikey.control region for probing accordirgrto thismeetlakdt he di f f er ent

el ements that can be sso sette fas on ording to this

met hod of TBA for'matl ‘?f%?g%ﬁ“?a %W&W“ﬁ?%w%mm
pr](c)duceg. In Fi gﬁllé%ogefTBAformﬁfon,anﬁseiﬁﬂlyﬁﬁhﬁﬁeddhﬁl éte 6ETBAY 8¢ proticed , In Figure 10,
referred to as -det e - are_exenp in " CHAP

denot es t he chapéF%’ﬁ%° m o‘F@E'“ﬁP W%W %Uggim

nucl €l c aqpd r eCagbled thé¢haperone, “nfkb” denHiékNkaB shh&xt@F’Qplt’Béﬁ&Gﬂieﬂhélaé‘adﬁ&%édgﬁmon

and "TATA" denotes a di ner of the reco nition unit of a TATA

sequence DNA bi nww%sﬁlﬁﬁsmfﬂ“% TAd A denotes a dimenofshe\BNA gecognition it of
TBP. f
or nt egr al ® TATASSGERQTINAY il B @ma&smﬂ@mummvv,rm

are all the ins nvention

anot her confi gurwmmmmdeMmmmmmommmm

i1 oront pat nogen. 1 FoE el Bl the fial SR Boi uf¥inie § B il frcion

above desdfi bed wmmmophywsmmleeuﬁmwohmwmmm

oL oL 5 v 1y BB Bkl PR e S S v A

pgpl | Itomav' ][ug (Wlwmdﬁmd aﬁmga?m@ftﬁmmmmtoﬁﬂﬁgz protein
advant age of by raovidin pecific Q units, ada
to bind to these°fsl¥.'ﬁ‘a'éi’ﬁ9 \abiagdgfﬂ?ﬁéh‘u\l@“&%l%”d&bﬁ H&‘!‘B‘P’ﬂﬁ?&ﬂ%g”
of the E2-speci fj ﬁmﬁﬁ@gp&gf uenkds inThE

b @&75 84 or 9%98 as the Efenome

desirable to use any of SES_I

recogni ti @8 uni t 3nthefommion ofithe2-speific Sfmmmmgﬁ@vmmtmmh@@smm .
E2d|rrerDNAb|n PP

The vari ous sequen@%&?’eﬁg%ﬁ abov%g?md)?l%lﬂ{‘ bi%ﬁ chrem cg?‘f“y"h nﬁedmadglfl 2

pur e bovirgdi2alinérded & humaniE2glimerDNA hh&ng domainmay heporticularlyi usefald

t hr ough provi sion of co | nant nucl h
wel | known genetic co ﬁ Md%ﬁﬁ%ﬁ%enen &§y F"'hef he%g:&/@g#lg)w fi's:ﬁg Em'e

reconbi nant 'oﬁmwmmmmwmgbdm&mwgm@ﬁmbmmﬂs

because ng? onl y-TB08E aia el iiova PRk e g ubelen By LA R 58 o

al so ' apriodudtion,dinking tcrd duding sequericed 10! sequeares bf dubleicacid recognitian whits to form
recognition ele se for chaper on are

b v ded her oi - TEAS] oSN RAdRpsS bicaors kG s g6 5 5publy seaiiees R Ebaprgs, i also
hi gher 30 aciijté Gifectthe préper fokfin tiubleiB ScidHebdgnitiof clbhéiy. r&e@p{ Seduinces for
desired, as in a _pentaneric NF-kB/ @SPU SP1/ SP1 lhﬁ dém?ﬁer
desi gn of the asWWMW%@@M 404-108; JFrgthermgre

made. 30 order strycturds'cohipRsihg wlsin&.egsat&ﬁs delIRAE adinfa Wchmm
b| nd to their cognate bindin S|tes Wt

/SP1/SP1/SP1 TBA, proper desxgn of the asymmetry sequences allows such structures to be
Intheforegoingfashim,TBAs-arepreparedwhichbindtotheircognatebindingsiteswith
high affinity. For example, the NF-kB DNA binding components of the TBAs of Figure 10 are



high affinity. For exanple, the NF-kB DNA binding conponents of the TBAs of

Fi gure X9odR79s56 WO 96/ 17956 PCT/US95/15944
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32 expected to bind to the HHV-LTR with an affinity of between
about 10[err] and 10[err] nolar. Sequencess; useful as the DNA

recognition units are provided as SEQ ID NOS. 63-71, 73-84, 93-98, and 104-

108 and eXG”D'écﬁd'cﬁdiwfbiﬁdtSﬂlem-ﬁTRmthanafﬁmNofbeMeen about 10 akd W’%la? P2 quences
foregoi ng description of directed assenbl nucl eic acid ndlng rotelns

5 usi nesefi suthe DNARepeRitionyAits asp P MSﬁQWgN S 3/dn 384, 9849

skilled in th emblified Siher Befow. Nat : a general ly appli cabl e
met hod for as?g%l?dln roetael n structures is provided b this invention The

g
general ity of this Inwiewedthedoregpingdescrintioncof tigacted assembly o @rid binding pivteinsay

f f .
|Ont e?ggtlgnerﬁ%gsﬁgﬁmgwﬁ”@ ?‘ﬁ%?%érles Wway oHspem %%

a DNA bi ndi ng Mwmdfmmmmbmmmmwymw
subunit to an ant such rcularijze hrauah di sul fi
bonds) nel anom&"?% Wﬁﬁ@i@g&?% %'v%y of firther hjéﬁfg"
rrmlcfg:“ceag?é bi = aﬁn&p; ass hr not he Igﬁwzﬂ?r%f)ﬁg?;y’
acting as assérﬁrﬁl ‘g@ﬁﬂ?f@% Structure s&nblé%bqufung-ﬂgﬁl%%ﬂgsg Q’é‘?’f

provi degh by Flsﬂduraea&mmwwafsumdm? Cormonem Saﬁgﬁﬁgﬂmm Thls pro-

assenbl ed using di fferent conbi nations o re resent at ive
embodi ment s ofM§Hymglecnls may then behoundhy an antiMSH anty Prayide 4 8gvelauc bindog. ¢
109-116.

om tﬁgp Q,ge@mgbl i es (BBAs) and
their prepar atlonbly’w‘ghmmfﬁm-a% Euﬁﬁas%b subst ance whi ch binds a
particul ar BBR for MWMWM%P%MMMMWVMWWM

nr gi n | dssatbibd @ oSS colifinin F ok ﬁ*’iﬂ “P%P%@?’?‘Z‘Vm dimets oLl

about Ql5and 1@&)ﬂdmpm¢grawm&mm nnmu@r 20 .~ signal
anpl i ficati on, § afid theif Srebar] é%éﬁmanygeany

attributes: mOn
fashi on that |ssbslmg¢1hhclshadsdpammhrBBEmbyhybndJMOfparumﬂarPNAsandBNAs

I nterest. That t B crim l. N 1Lhe
PNA- lludin hh’m m.ﬁhp'f“ B?‘{' ﬁagﬁ% W@%p& e 1c‘ésls| n
BNA- CNA hybr i d&ommanw@s bﬁmscncauv:sbemen about 0-and. 100)arepolymeﬁnusmtommmten

i ShoctThace: messeme e, Bvde SR P mubete B R Slousliofirs ) or o

BNAEje:r] HNA hybri ¢a) thertﬁ%m&itbmdmbﬂmmxﬁshﬁnmatlbhmlsﬁéciﬂélteﬂieMHdﬂN
avidity

upon washl g the
TBA- TNA- PNA- BNA[ err]  corfesst, Thatds, @BR%iAsm'& BBRs present in the PNA-

the CNA sequences but NogNA Bﬁﬁmaﬂ,ﬂe&eqmmam-cmhybndsoﬂohhcm;he
BBA nust avidly bind the BBR(s). Binding affl nltles | n the range of 10[err]

to 30 us,whmmaile# @ bas migmajch Eness with or

consi degsed sufficient out base mismatches M%ﬁ&o&kﬂ&%ﬁh& PRALEIGA, BUINAT €
not limted to cro, and t e bacterlogha e | anbda . repressor

protein, CL In addition, BNAZINA W@@Bﬁh}bﬂém‘héﬂmﬁm&wwm ed

by reference, @W@Q IPNABN, QOMBIBE Sﬁ@ﬁdeﬁ
bi ndi ng proteins such as rg%ﬁesso S s?lgﬁes N, W% yi ng

enzymes, and catabolite @GHAMWWW&MMM so. EP 0 453 301,
herei n (b)  The BBA must avidly bind the BBR(s). Binding affinities in the range of 10* to

30 about 107 or higher are generally consxdered sufficient.

Examples of BBAs include, but are not limited to cro, and the bacteriophage lambda
repressor protein, CL. In addition, see U.S. Patent No. 4,556,643, herein incorporated by reference,
which suggests other DNA sequences and specific binding proteins such as repressors, histones,
DNA modifying enzymes, and catabolite gene activator protein. See also EP 0 453 301, herein
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i ncor porate y reference whi ch suggests a nultitude of nucleotide
sequence specific binding -~ protei ns (NSSBPs) such as the

tetracycline repressor, the lac repressor, apd the tryptophan repressor.
Each of these BBAs has been recognized in the art to bind to particul ar,

known nucl eic ag g‘ﬁ’S’md %Tfﬁﬂym%g%%%@tfoﬁm&ﬁﬁ &Euén&eﬁfectﬁc binding

i nteractions ar e 1 nstant

i nvention i s nobproteing(NSSBPs)suchias the teracyeline fepressorktholag repEssar, @rmhmfaﬁsw
di scl f
o sclosurc. onc gl o sy BBl b B0 621 HoBl i e

above to the Iniéq&&ice{lﬁdlmhfﬁmnesofthesemteracuomarelﬁmmpwwﬁv themethod3#Alss instant

useful accgording to.this gs f the v | O nc

proteins Based SHORHRE? ﬁﬁ?tlalf"ﬁ ﬁ’ﬁ %ﬁ w‘hﬁﬁ}\% %%% n |°r§'ér°’°n°°f
protein such as ofdisarPskill €buld easilytapply kiRrusg ofdovel BBAs exiibiting ab leastnhe reyuirbd ateribuges
such nodifications_are nmade to &vae t he handl i ng of these

conponents of t Reed ahous tojthsmstant t may be desirable to add a high

concentration of cro gymales of novel BBAs ud&fiécar@ietocthis aépRctvE dirtivéatich ifdhide inbeel
of cro is that at high concentrati ons, the bindi ng.of_crq o its,

DNA t ar get C 0 e Profeips bassdensba matif 2 Iown DNARIRNA or [INA:RNA Pretgia such g5 cro or

exampl e, 3 ChapgeQatricsn protin. Pres sﬁéh%d%&oﬁ?a)‘e:hﬁie@éﬁﬁﬁ%%\mﬁ&ih saBse
not have thIS sﬁ%rtco ng anpl es of such altered 15 chaperoes are
SEQ | D NCS. 1o5oqmnmoﬂtbemvmmo'ﬂys,klhmbq desirgble taﬂida%la‘twnm €rotggn

f t
O eic acids ohShy! %?}hggieg&v@maao%%s&taee@agxg&b&u«gﬁlﬁg, s hORHiRY dreRSo Rl
particul ar, pr emmmmgme@nonm;hmcmmm@om spaepje, 8 chaperonespy |

e oSt o BBt Ll ATt éﬁoremﬁfﬁ%%ﬁﬁﬁ%bﬁ‘ﬁﬂ&%"mm

Wher e t he5BBA i ghaperpries areiSEQ IDYNGS. domoeanddns pMethedsikgown in the art, sugh as prodwgtidnof d

t hat f f t hod ti '

br oduce t he BBARSYEh s PHRE Bops Jrie gaesaisd ofiaiofh b fucle sl end elall dr°
otccu(r]I ri gg envir gm@t hgﬁebmahgt@;;arﬁﬁnlar fpref-dele&edargeﬁml e&eb-cﬂbﬂphqge-dﬂplayeﬁeﬂuploﬁbe
st andar echni ques, of pmol ecyl ar 0 r exa e
sequence of theserdaswegwe %’W&g 'Pé&)m%b%m&'m )%@Bﬁaeaéﬁ

bact eri ophage | RivdenEBibreantibhedndvel TBAsAI N appropriate nucleic acids 25
encodi ng cro for reconbi nant _production ther eof In addltlon the Tglfaé
apy of a

descri bedOher ei n nmy Weere the BBA is a protsiny opa;complex of propsins e wilk

TBAs are used tg?&ep JWS?‘fﬁﬂ? BBASRayde is3RA
and BBRs to |ocalize an e Iocgrﬁegﬁ%rﬂdug?mfﬁg&PN-l}?TNA-

TBA conpl exes (mwmmmpm#mﬂmmcﬂvmwwm
nignly spect T C uaiflaues of molecular SibibE” Tl ' cfidth 1@&&3‘3&@%@&&5&%&&6@ IskaGieh £

nucl ei ¢ acid bi conpone used to roduc l'ifiable

nucl ei ¢ acid saradyvnmllccalasdgne oﬁmmh@etlmmmévp@eqd to fobiain; @Pmpm acids

ZSI'(I%!AI OI| n B uti or?“wgg'g %ﬁ%? W‘Eﬂ& thbrEsY' In ﬁ@ac %%t%eé&ﬁwzﬁiﬁ%

condi ti ons and Mmmﬁmamﬂdmmmmmmwwkﬁose
PNA-TNAlnteractlons8 ch f d | ,

i mobilized TBA are =2 S¢ BAS and BHRs A' and ar
whi ch bi nds the_a.iﬁMr(we‘ﬁgure& Inoneembodlmentofthxsmvennon,thehlgmyspwﬁcand

: ext:emely tight binding of TBAs comprised of nucleic acid binding components is used to produce
30 an amplifiable nucleic acid sandwich assay. According to one aspect of this embodiment, a solid
support is coated with a first TBA creating an immobilized TBA. In solution, a PNA and TNA are
contacted under hybridizing conditions and then contacted with the immobilized TBA. Only those |
PNA-TNA interactions which form the specific TBR recognized by the immobilized TBA are
retained upon wash-out of the solid surface which binds the TBA-TBR complex.
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Detection of the bound TBR is acconplished through bindi ng of Booster
Nucl ei ¢ Aci ds, BNAs, to the 1/2 BBRs present on the PNAs under
hybri di zing conditions. In this manner, evep if only a single
TBA- TBR conplex is bound to the imobilized TBA, a large, anplified signal

nay be pDéﬁébtfdﬂ%fbﬁébBﬂidWBbeMﬁpﬁ&bdm&h Bhhise SrBobiie NudkRR Rictds z ed
TNA. Each BNA which binds to fprms a_BBR whi ch can be

Eond by Bone. BYAG 114 VA BBRE arestas g8 the R AF e BYbridiing uadiigps. i this manes,cven i

surface, may Wﬂ@@k@hﬁuﬁw@wmm&mmk £lafpeNitiphifled al may
particul ar nucl eic acid structures, Thus accordlgg to t

enbodi ment , tmmwwmmh&ﬁﬁw%%owml tWhéfhbmdétO
of NF-KB whi i O oS PBBR Wil da bOWRFind thySHA bl 18 s TN sfotisad o fhe S01ia°S

formed upon hybri di zati on of "the TNA a PNA to form suc
site. 10 mﬁw,mwbecm&mﬂwwwnshtmdspmmmwpmndmudmmmes

bi ndi ng sites mklgﬁw
t er m nal repeait%gg’g?éoﬂdﬁréﬁ I mmunodeft T ci %@b%EgA%EP% EI S| nvent%lg)glﬁm

provides a metdfoNF-&B, avhishrveni specificadly dnditightisn binde: to Mrkﬂabindingrsaes formes upond
the sites pre |1|'§.m V infection. ‘Therefore, in a
test desi gnedshtyg‘l‘%%g?% fﬁ‘e prlges‘?nce %&"Rg sence-of H V' DNA in
a sanpl B0 of human m&aughaslwemmﬁvﬂ(maﬂihadmmpskﬂmmebbo&lmmwhm
TNA, and the 15 uman, NF- kB |nd|n eywed as.
CNAs. Accor di rﬁjn?'ﬁ %3“5*"4 & of Bl mﬂ"“f’?f@ﬁﬂ ﬁ’mgﬂg‘br jIpeption, (
bet ween t hese phovides sunethdddAdisdrimiratigpbe hohyal? Rifian Gite3 Aidithe Sifke pfebent in cells
the fact that jn t HIV LT t ere are F- kB bj ndi sites, foll d
by three SPI ﬂ& '\é‘?ﬁﬂ?ﬁ‘ %E'é‘ﬁgl? g‘ﬁfm’f ogy
191: 968-972) , A inaa lb&W&WMWxMM&W&MTNA &d'iR

sequencgs are not found i

n_tandem | n cases where the TNA
cont ai mremwwﬁs@%wmyme%d«cﬁm Gueod o i

(DS '--u:n

. therapeutic a%ﬁ@m&ﬁﬁﬁ*@nwm gﬁ(_tmg,g' r? w e
to use nore than one each with the ca aC|ty oblnd BR in
t he TNA- PNA chMmmmémmmMMmgﬂmfo oweé&vdnm%’ém(%for
sel ect, as cormm f @Vfg h
| esser affinity orklat“%e!‘l'zlgh ?%gﬁoh ?%%?g“%{m bl ndi ng or }mr%

domai n. G ven samesequéncesge not found inTmdemnhi ch are involved in the b| nd| ng to
the nul4q pl e TBRs

their Tﬁész or asseﬁ]gpes%&m{tﬁg?ﬁg‘%?&bﬁ%%wz rmdf‘gﬁsdes ﬁ%lkd\} uaI
TBAs wi | | therapeuticankl podpbylictic lapplications efthe: TBAs) xt'limsbeldesltabh tou&aanorgﬂ)amnm
than the targ engne. u he.T | | | e of
bi ndi ng the as %%%8%9”@%&%@&“%% alﬁél}/'f gég

01;] TBAs \rl:lhl ch W@mbﬁﬂdg@bﬁn&ﬂdoﬁﬁf%%&wﬁﬁgﬁ%&hﬂﬁgﬁmm&
that such a ti ic, 30 xpe ve .a

reduced affi gﬁ?‘“?”?%?“ MW@“F Mﬁmﬁﬁbm&@?m g‘gmm’t&%ce
t he bi ngs ng Imm&avwmwmgmmﬁmmwmﬁaﬂmwgaﬁwm

conpl ex woul d be expected to, no ete for the blndl of an
single TBR wi thm@@oésvﬂ@&eﬁme éhﬁﬁ’ﬁggg Mny

bind tightly tyg p&fuR BRI dhia gBidRics M&ew&gaﬂm&hﬂeswﬁsrﬁ Ra'are

each of the nucl el ¢ acid- bi ndi n R conponent s  assenbled in the TBA
The TBA conpl @m@mbmgmwmm complex. One feature of the multimeric assembly

of TBAs which is specifically claimed here as part_._of this invention is that such a multimeric
30 assembly is expected to have a much reduced affinity for a single site within the TNA. However,
since the binding is dramatically increased relative to any one TBA, the TBA complex would be
expected to not compete for the binding of any single TBR with the corresponding native proteins
in situ but bind tightly to sequences in the PNA-TNA hybrid containing the TBRs for each of the
nucleic acid-binding components assembled in the TBA. The TBA eomplex should be assembled
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35 - and linkers adjusted in the individual TBAs so as to all ow

t he nucl ei ¢ aci d-bi ndi ng regi ons contai ned in the TBA conplex to -
si mul t aneously reach and bind to these targetss. Once the

TNA- PNA hybri ds have formed and been contacted with the i mobilized TBA,

unbound nucl ei c wﬂm&q%demmﬂmﬁwwmwaﬁnmémmﬁg&gmmm
i rmobi lized hybrjds detected. 5 is i s acconplished in any one of

several ways. | @M%MW?SM@WWWM #nd bind {a thesgargdts.| apel ed
wi th an OSA, such as %&%Q'MPNA%&%@?&%@%@&M&&@MMS%@?

form ng a col ored reaction product. Furthernore, in

havi ng one or mm@mmwﬁww &ewedsuﬂmmdthemﬁhmh&ndsm

one 1/2 BBR. a% HERG G HAG @Bg&”
uni que 1/2 BBR sequences In BNAs. In the enbodl ment g’gscrl E]g‘\?m obél&i
exanpl e, where tmh_m)OSA mmawmmwm@mmmmmmw

hybri di zati on |s t
mhy provide hybr eHen rod Fupbenii, f Aid i having one o il 1RETER B PG 63 iy
sequences contain ab feastlope l/éﬁBR:rThml@*BB&aeqmmphw sogb tiebeapmplamentary to

o106 140, o isoue VA B et BAs, B ilefiboctinent desgribed B0V {5 Hample, where the

oper at or f)(f) TEGSB.A(&T&)NF-kB and the T82R ﬁﬁn@bipmNAzgd\ liybhdlzéﬂaﬁ isinNé\orlcke BS%&QR?@
vectorial fashion res a i.n

and each BBR f orfigs g“i@ﬁ’rﬂﬂr@m@&q@aﬁg@ B%H{tl?%w)sﬂ“m
ot her wi se f the leftP @l daa&éﬁbpha 14kbdh ﬁdrs e&fhtmnpl Ptashne [1982] Sci
TBA-TNA—PNA—(BNA?[err] ng.%q I'n thIS fggsﬁl on\@’ h N [1982] Sctenniic

sel ective and a ‘I"F%zf apd;referegens sitd f?&feqm@%@asm@mé Tirge may
havi ng 2 i 0ol ¢ dlbstized oo e PA umm&%e SeciéaFidon b Fifird 338 ) loviding

achi evi ng TBA- TBR bi ynerization of the B
produce siynal ftoéni BBR$ andanacls BBR sforms a0 binding deAEyzymagically, sadiasttivslygorathenwien

FV TR a5 no (B ereiscomptREi BETEALPRARIGL aNM), ol 1 i RUSE it

ding si'tes were pr es
ot her hand, pr ememfdmpuﬁdlslgndlmom Sigmal producddmsing d PNAthaeing h single 1/2 TBR

nf ecti on cific. e . f.oregpi descripti of
![hl s elnbodl ment BHicAesSuGeRss E&‘FI I é@%ﬁ&%ﬁﬁ%Mga%o@?m%ﬁbégﬂ%
test Kkit. hat tproduoeh ( sxgnalfromoemwmws{me.ﬁb:hms;kustbnesofggﬂaheh@ratwm ‘ll'BAis
recogni ze a e_foregoin ion is 0 evera

nodi 19| cat?bns i Wﬁ@%%?@é“ﬁ&‘mp nq—%&t%godgxﬁ#%}@b?ndmgsms were
Furthernore, in present, Ontheothm&%&w&f M%WMFW&M@HVM&H& 3Ast

will recognize that the general met hod descri bed above coul d

li kewi se appl i edd spefifiqrampletof ths foregoing deseripti W@@m@n%ﬁm

above 6 g;,gqﬂv%p?g as the TBAs used may not recogni ze any
normal cellular sites and therefore resort to dinerization or

ot her net hodsdof di SCNW%SW&#W%WWM¢§@@B$W@”
systems t#ura] sﬁssie?&gl Sg@}@%&%%ﬁ%ﬁ%ﬁ&#@%l oW n °r°’

principles and cﬂslsmsiethettthnriﬂv thoseshﬂedmtheartmﬂmgmquh;ttbﬁ)me’atmmmm

Egbg?iogglntn a;htehﬁg%gﬁhd J’W%Eﬁ% recog’ﬁ&gl on b’? I%Jl“ér%\’g?'g?’terren e t%eabove

TBRs is that t h@mbedmmodasmeTMndymmmmmeHmmmmdﬂmeMémw
the replication tgtixmlgln\z/mcslgagthenﬂetho%s s t?)‘gttwec:u'f'fJAsandCNAsmaybe:lesscm:ncal
30 Indwgnmgpmbsandbmdmgassembh&sforthﬁeothcrwstems,thcskllledarusanwxllbegmded

by the following principles and considerations. :
In the above-described embodiment, the appeal of using the DNA-binding portions of NF-
kB protein as the TBA and the NF-kB recognition binding elements as the TBRs is that these

elements form an important “control point” for the replication of HIV. That is, it is known that HIV
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414}95|6s required to use NF-kB as a crltlcal feature in its
repllcatlve life cycle. Simlar control points for ot her
pat hogens are chosen and used as a basis fg)g detection according to the
nmet hods descri bed her ei n. From t he foregoing

descri pti on of G516 sk AP &3 cffeal BN BAARE Byl BRGSO bhihs 15

oper ati on, oné’ recogm ze t ere are
multiplicity aihespﬂmmmaﬁ@medwabmfmdeppmmﬁggmhhm&dmmd By
way of exanpl the method of this invention is adaptable to a nethod

and devi ces usrig- chr onat ographic test kits described in U S. Patent Nos.
4,690, 691 and 5, 31(Fr6nﬁ(lhefomgomgdesmx(mhefgoﬁ&ﬂmﬁ&ﬁsmmna)dthbmoﬂ&m‘ie

t ent di bi | ‘t h
D apt urse” pr osBetatiRy one Sl dn{he il eetpabs et e S sy pEspgsifimodes for
contai ni ng ei tphRficir thisiaedntish. wwdmﬂw&emihoabﬁhﬁﬁh%mmwhwmwr
the TNA, if a capture prqbe wa3|mmbjllzed &ig
%wmg bé%ﬂﬁf Patsv&%#@&ﬁ?h%ﬁﬁﬁo

zone." Once t

i mobi |'i zi Ng (e €91 and '650 fhio!peitents; 8 PérbiisPneditim! vl G4cd %o B%bnﬁémhmmA
chr omat ogr aphed through he ca ture zone and any bound | abel

det ect ed. or a capture probe, wgsqdn@ﬂmmmwmwmlabeled
system gy ovid O U |y
10 PNA, thb WAW@M&&QN %‘QWPY perfectlme

in the capture zone and therefore, the capture
TBR “captep.aone:’> OnesitheTNAcwas beres in the captioe zanasitherdy direstly ipmaobilizing it or

ﬁﬁgr ;(rergt LS”?.@@@W% pr evi ous%%e%s@n%ﬁapve ZI‘(?Q‘!’scrl “f'}mgﬁ

t he was Béledogdt ween TNAs and CNAs. - Once t he

TNA- PNA hybri ds becp und to the | bilized TBA, the signal. i.s

Dl 1 1100720 - Adpgng 8 R | R SR PR i G RIDL Rt T
2ddi ng BeAs or Shey *“““9*“”““??““&"“(1 BBAS““‘#‘ o et VAR

addi n or chronmato abel e t hf ou ture zope

In thlgs fashi Gmm?ﬁé%%’gg%%&ﬁs gnsgy chourd bydhe TBA¢ e
'691 and 650%%UNA-PNAduplexsbﬁ' FreviblisR Ue A& senditive RisErithifltiofl by e
additional ability to i ncrease t e speci f Icity and, through
THARetween TNAs 954

anplification, B the nethod descrl bed in those patents.

The discl osure of WWA&AW&WW@&W%&%@é is amplified

i ncorporated by reference for t ose of show ng the det ai

°
met hod 2nd fobym@st%mdgmmmap NAsdhrough thy captyeezons. F rthqsmglmaybe

mvent | on ar o PAiPer HEEd by adding BBAS ol Wihlabifiing Ao B roon b Bpbffy)

al so recogni zdn thissthshidnetheredst ofpecforming:the anslysis stepsdesanibedin thes'691 and '650 patents is

anenable to b |

machi nes i ncotBBPYd thgh B 7 Blovidily i @ileg? il oF R e Wpect iy U5 g

natural ly fal |mpmammmhmmnpammmmmmmmmmmeml

cl ai ms appended eto. .Thus. .for nvent.i S b

use in Such | ?ﬁ nm'h %@Eﬁﬁ?ﬁ%ﬁ%gﬁﬁe %Wg%t% I L)

| Mk tabl etop meﬂioﬁmd forTthe tdabliingsSprovidedethéréiy oﬂepocmmtcmms conditions to which ﬂﬁt h

fluorescent polari zatlé)na g;rgg %ﬁ ¥ iFPZA see [ 1983] KCLA 3:13-15)

and _ , see Laboratory

Medi ci ne, Vol . 20, ’Ifliﬁse skilledcdifh tirayt will alsorecognwethatthemethbdof-th’e instant invention is
amenable to being run in microtiter plates or to automation. The use of machines incorporating the

30 method of this invention therefore naturally falls within the scope of the instant disclosure and the

claims appended hereto. Thus, for example, this invention is adaptable for use in such instruments
as Abbott Laboratories' (Abbott Park, IL) IMx tabletop analyzer. T'hélMxiscurrently designed to
run both fluorescent polarization immunoassay (FPZA, see Kier [1983] XCLA 3:13-15) and
microparticle enzyme immunoassay (MEZA, see Laboratory Medicine, Vol. 20, No. 1, January
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1989, pp. i‘%?%y.’s‘]'he MEZA method is easily transformed into a nucleic acid
detection net hod using the instant invention by using a TBA as a
~capture nol ecul e coated onto a submicron (<O.4y [err]m on aver age)

sized mcroparticle suspended in solution. The mcroparticles coated with

TBA are t ﬁeOMEZE Ra§iF thansidtmed Mo 4 Qbtb&@ion meth
sanmpl e (hybridi zed%&ﬁif‘@ Into the reactlonulans lhﬁEml%lgrm ng a me od
complex with t he uiifiythe isdtaneinvesitionchy psing s TBA & aicapturs soleeuie snated grio a syhmieren (F0iSowm

Iert icles 'havtergnizaerrﬁﬁ%@#%%h&&{mwwﬁﬁcﬁpcropy@ (?FAes

adhere. Either p?:l petted firtto reactidnt cell. mmmmmmmphmybmmmm inmhghadhhle

| ass mat ri x n BAs, ar e added ot her
grrpl i ficatidon anaelﬁét'fee'ts 5%%31@%5&% 'gin @ﬁg&&mm
specific formati W%MMMMwmummemmmm

and the unbound material flows through, the glaé f.iber mafrix.
artigleeadh e

The bound conpl efkegmisrop PRSI murtus thrpugh the glass

BBAs or ﬁbﬁ ﬁ&&&@%&@&d&&bﬂmﬁawumddmw:ym
| abel ed BBAs. In e case of al kaline phosphat ase, | abel ed BBAs,

the fl uor escent MMmsmemfrfNMM%p imghilized eomplex.is washed

may be ad shahaesed by directly

| abel i ng é@ '[Eﬁ{@ﬁl S or ﬂmﬁq@%ﬂ%agent I n any event

fl uor escence or ot her mwmpmmmwm WMBBASW
hybri ds present

surface of the nﬁfhﬂ‘&‘s‘oﬁ/ n%ag%vs yofmzm%ror# suréacgﬁ%lw qf'ﬁ%r%grr%yer as
descri bed by thepmmudBmmmemWWmmhkemt

St ag the 1 v 7S SRS, AE iy BRSNS Bl R i

aci d- TBA i3t er achilikdrsageithi ahy\évertTlucreseererriother signalie probertieral toahkegutonit of PNA-TNA
aut omat ed anal yses pf TNA sanpl es. ' 9. O her diagnostic
appl i cati ons of Pt i on. Wiile the foregoi ng description enabl es

the use of the Instantruem@fmea&ihﬂe@ammcdwmemmmmm
addi ti onal ut|I|t|es of this I nve r eadi reci ate
.for exanpl e, W*Wﬂ%ﬁg#%a{ﬁh ‘Axsmg&'gft

embodi ment Of th ShrbBHE Rubifd) expefimbnitdtioR V6 BptithizO bn ind@uriidat buck e\ IMx for mxclelc acld

el ectrophoretic nobi it sh| ft assay (EMSA) is, conduct e

fol lows (¥e Fi g@yhrgdmmuslm)w A interactions, the instant inx &l@ﬂﬂ@‘m
fragnented, eit h age or through speci f | c

restriction endonuc ease treat rrent "‘DNA in the sarrpl e is then split into
two equal aliquots and. Othe Aat_-eg:' s inveptia the foregoing escription enables

?Ih;guce)lt egtjf' ogggrt t heﬁ'ﬁ’?'&%% i/nilam de or agar ose gerﬁh&%hgﬁigg%?gﬁm%?ﬂm
DNA bands (eit hennvenummmadﬂyupmwdzbdm&ﬂghmbﬂmmm bi ndi ng or
R e
to Whingdbilityshift BsSay EMSA)ds dohducted es foﬂm(&aflgmestlﬁemd BbYyr at i on
Lg;—?ld%g; Qggildfect ' opho esgxlnglerg?m P&lgmented, a%%%m cleavage or through specific
restriction endonuclease treatment. The DNA in the sample is then split into two equal aliquots and
aspeciﬁc'fNAisaddedtotheﬁrstaliquotbutnot_tothesecond. The first and second aliquot are
30 then electrophoresed in an acrylamide or agarose gol, and the pattern of DNA bands (cither
visualized through ethidium bromide binding or through being radioactively labeled prior to
electrophoresis is then compared for the two aliquots. Fragments of DNA having binding sites to
which the TBA is specific are retarded in their migration through the electrophoretic medium. By



38 usi ng an appropriate TBA, any nunber of DNA or ot her nucl ei c

aci d seqwanggrosey be tracked in this fashi on. PCI/US95/15944

In a nodification of the EMSA descri bed above, fragnmented TNA is hybri di zed
with a PNA and fractionated in a first dinension. The
fractionated DNA is then reacted with an amgropriate TBA 5 and the

change in nobility of the DNA fragnents is noted. Enhancenent of the

retardation i s usingan appropriatd’ T4 ity funibiér DN A 6r dthbf uchiic RRISEHURRS mAPE M Fackdd e e

for exanple, Vij.g and references cited therein for known

t echni ques of a{h%)n- di mensi onal nulceic acid electrophoresis, to \/\hi ch

the instant In 2 méfRAcARE of B/ EVISA 3RRAHe# Sbove, Sragmented TN

Ther apeutic applications. Because of the very tight and séﬁlgbt Ive nucﬁ el c
aci d bi ndi ng 1@=dﬁacuonated:maﬁ§mgu ﬁmﬂm@dm mm%ﬁhuaneppmmm

t her apeuki c ut Iﬁ\? 'Elglﬁ?
di agnostlgc utlhkdtglhgs o@ ﬁlnese onmpoun b us a I":';A corrprl SI ng t and

speci fic bi ndl n@slbhbyaddlngBBﬁsasdﬁmbemhthETﬁ&,@rmyusmmqsamw

250 200, 30 S BOARL S ] e s B BACI B

prevent methodmagabesapphqdpl on fromthis key element of the H V genone.

The uni que features g éﬁ?woﬁéleguen%&wﬁ%&T Aegdfx#gmdmg

reconbi nant vectors

aEd thellpropfrmﬁwhmmrmmﬂmml i le%igﬁmmtéﬁpb lgﬁ@m%&hm?]
t he nucl ear oC at1an 0 Su nit I rects._the
transport of t¥# 3“%5“‘?58 WH@%@?&"@%@% ?]F"“ °‘§? gli inding ¢
the LTR of anyfdrthecRIVGLER, W‘W@MMWBB%&%SPPDW&&%M@E@ a

prophyl acti c node, one I s caoncerned about potential HV
exposure is adWM(%F%dpstrWHb’émt‘h indyp e HEV mdthefebypment

r econbi nant. Ve jeif kPR et SR SAos Tk i shlind b il Ml
m ght have entered the person In t node e use ofthe TBAl s
iamalt ﬁgmt!lﬁ to pmdﬁsm%%ﬂ:wm%mmﬁMWMg&mmw f
n the therapepd e fopd's SOfkd R et 0
t he OSAs cﬁx’g% 61 %I d| agnost | c mode, Exenplary NLS sgguencesﬁsnare

provi ded as saggnal;qﬂ@spﬁ?gxwmthemspmofthe@'&étaths@mmwbww@mds_t;Mymd

E)lrjglt Q?Eg rlzggec |ve%@W\WMm nl'sterpg%(ﬂrlﬁélgmm’m
phar maceut i cal thgt is_(comtned)hlmut potential HIV exposuieds adnkinistened i suffibient ajose of acFBAer @
of a1 oBnbi na PR o bR e b T, o e PRRRHE g Bl A e e o
in a chosen cep&sonym@smdgmemdmmxsmmmmpaaﬁhpmmﬂimcmmune
For egoi ng. deschP PG U eHeE pprEptyacts pods NS rogurmo RS Rl e OSAR
art whmmﬁmmtmpmmmqm wie@raviied is SEQIDNOS £722dal €63
vart 0us emod! HErld Halnaihger 1994 and Blikifiky 1993, describing NLY sefstnted of the HIV Vpr and gag
PCT/ US92$ 15944proteins mpectw In any event, the TBA is administered in a pharmaceutically-acceptable 39
1. A probe nuc el C agvlvx(njm(thear? Coarmrslteiier;gltsolntlonorassocmtedthhahposomeormtheform

of a recombinant vector, preferably one which directs expression of the TBA in a chosen cell type,

or by a protein delivery system. . '

30 In view of the foregoing description and the examples which follow, those skilled in the art
will appreciate that this disclosure describes and enables various embodiments of this invention,
including ; |




(a) a single-stranded sequence, 1/2 TBR, which is lcapabl e of form ng,

under WO 96/17956 hybri di zi ng conditions, a hpcTIussS/TOR
with a 1/2 TBR present in a target nucleic o acid
(TNA); 5 (b) zero, one or nore, and preferably one to
ten single stranded sequences, 1/2 BBR 39 which is
capabl e of form ng, under hybridizing conditions, a hybrid BBR, with a

1/2 BBR present in a Boasirgle iieh shie @) dabfility; and - (c)
an -OSA, which is no attached support and/or” indicator, or an attached

support or (8  a single-stranded saguence, N} 1PRe fwhichc is| ¢apahle of forming, under
I ncl udi ng, but not limted !ré,ﬂidi&hgaﬁmmp 'd?’?ﬁﬂ - : lei
pol ynmers, and surfaces, and/or | |cator’tsa;h§'ls}l %mja\?\,ézegg}lﬁmg%ta‘%ﬁmls e
capabl e of binding with hi ghd§ITNAhity to a TBA said TBA being a substance
capabl e of di scrim nat,\ng between a paired. TBR an - TBR havi ng unpai

nucl eotideé, and t(b) O &%W’?&i%‘gﬁﬁ‘%ﬂé&ﬂﬁ%‘%&ﬁ i(ggﬁ&
with high affinity to a BBAvhichds chpabife‘ofifermirgy, ander hybridizing contiicisoabybrid BBRDWith a
of discrimnating between Lred BBR and a BBR havi unpaired

nucl eotides. 15 Thi s 3#3?%#9&?&“%@%@%%% ‘Hae nucl ei ¢ acid
bi ndi ng protein recogiéti ohn©SAeHhiclsl ab atbéthed support and/ortifidicatr,\or lad hitacksd@ugspoRt @F
nucl eic acid binding protein recogni t her pat hogens, sone of

ion sites i.n
whi ch are noted above. The °ﬁ%m5?“st°ﬁi°§al€mfﬁ‘d1“ﬁm&_ 1ot Limited, o, attachmenk i beads,

produce a 1$BR whi ch m?mhg,ﬁd%@immc%@gi ng protein recognition
site present in the genone of a pathogen or is a_bindin '

t
2sS0C! ated wi th HhEHARESARRAS cwAdl of bwing il ish ARl 1o/t ABAcsais TRA bee amvbience
in afermentati Oﬂ?%ﬁlg ofdiscximﬂﬁtﬂ&%eenapnig);:Rangal Rh%m@%ﬁiﬁﬂxﬁklm,%&

acid (BNA) conprisi o o a) a 1/2 BBRWhi'ch has a
sequence whi ch i furtherwhereinsaid/BBR is cgpablenf g with bigh effinity to a BBA, said BBA being a

18 PA O anOt Bl il S bl BSEN BB M kSN

of _ orm My, unde [ Ing C rons, a )
hybrid, BBR wi t Fhislembéditdent iisludes TBRs which are(rukleic acid hindi6gprateincredoguition sites) suchas
ot her neans of | gcaly i on, 4 ncl ydi .hut not limited. . =

Co ht taahment t BERYETR. Sfouicf netie aaf indihe pRbin olBf it i ot Bythosens, gpme of
(c) addi t i onaivhick bieingicd above T PNASof tHis embdidntent éfdlie ilwehtionthayairodnce s TBR which
addi ti onal BNAs; . . ....wherein . said.BBR is capagble of Rhindjng w.th, hi.gh
S T2 o N Bt o mulpiccidbinMNE Pojs. 1 Oerip B, Broscei 1 he genotye o & Rethbige o i o binclle

di scrimnating beitewssoiatad with o padiogiRcditionin B Rulhay penome! ¥ dohtaslindhtGh £ fefrhéhbfion
30 , 3. A Hairpin Nucleic Acid (HNA) conprising a
si ngl e- st Pnded B®&§¥&nce, 1/2 BBR which under hybri di zi ng

conditions is capabl ezﬁﬂ&&:&?ﬂ%@ﬁ@?ﬂﬁﬁﬁﬂn@& at the sane tinme binding
to a BNA to form a BBR capabl e of binding a BBA, wherein said BBR
i s capabl e of bi ndi ng @i t h 3{23PR which has a sequerce whicly is complerpantary to.5; 142 BBR sequence,
‘a substance capable of disg ;Fﬂ'g ' A\W RBPNAYd which i f
BBR havi ng unpai red nucl eo?l{ es. & NO 96/ 179 % d . is capable’d
PCT/ US95/ 15944 forming, under hybridizing conditions, a hybrid, BBR, with the PNA; 40

(m " Thy B i i ng. saS) ko ORR iche o NS efin of BiHRAcoh Hiknddif, Gl Sk tinited

(b) - hybridi zi ng sai d PN4o,aitachment B\seads) palyrners, agd surfides, apfibr indicstars;sasdjuence
'S (c)  additional hybridization sites, 1/2 BBRs, for hybridization with additional BNAs;
wherein said BBR is capable of binding with high affinity to a BBA, said BBA being a substance

- capable of discriminating between a paired BBR and a BBR having unpaired nucleotides.
30 3. A Hairpin Nucleic Acid (HNA) comprising a single-stranded sequence, 1/2 BBR, which
| under hybridizing conditions is capable of forming a hairpin while at the same time binding to a
BNA to form a BBR capable of binding a BBA, wherein said BBR is capable of binding with high
affinity to a BBA, said BBA being a substance capable of discriminating between a paired BBR and
a BBR having unpaired nucleotides.



conplenentary to a 1/2 BBR sequence in the PNA, 5 (c)
addi ng twespnmsdacts of steps (a) and (b) containing a TBREGIUSISBERY (0 a

surface, | iquid or other medium containing a TBA,
(d) adding BBAs to the mxture in step (c) wherein said BBA conprises: -
(1) a nol ecule or a portion of a nol ecuke which is capabl e of

sel ectively bi nding to a BBR, and 10

(ii) a detectiblg Aﬂﬂthﬁdifoﬁﬂetecnngaspeclﬁcmti uence,compnsmgthestepsofe)
detecting signal produc the ,Egeca or che the BBA. Thi s net hod
i ncl udes the use of(® pr Fﬂ# gﬁ‘fﬁ PMYes capabl e of

catal yzi ng ®),  bybridizing said PNA[@&EB'BNE&MQQ 1WOBBROGHYSE Sedentef is
colored reaction products. It also includes 15

i ndi cators such as a radeoBmirEenas tor 12BER sequeeeinthe PNA; 5. A

met hod for detecti r@)theﬁﬁwwwm%)mgﬁk@dggbﬁe&a 4Bl C

Aci d, TNA, whi ¢ onpri ses contacti ng
said sanple with a Probehmmmmmmmm% upon hybr| di zati on

with said TNAif pr ent’ﬂﬂjg ﬁgﬁkﬁm %%Q hmg] egi on,
TBR, 20 @ I's capa ‘3 |Eig| ng a g?%{et Bi nd| ng

Assenbly, TBA, §)] amole(:lng or a pertiont ofta molgcudeivtiics snqapable of seleetivelyi n
contact with said PNA, with a. . f .

binding to any TBRs forned g‘g’/%t%%%g?‘{z)atmn of said PNA and said TNA
in the 10 (ii) a detectibierindieator; 6. A nmethod for

detecting or 5ﬂﬁﬁal I zing specific nucleic acid sequences with a high degree
25 sitivity and specificirty which conprises:
(a) addl ng PNAs (gpnt adeficti} signhl prodiidii bythe indicaidr FiichddtoahesBBRA! This method

cont ai ni ng or syspect ed cont ai ni ng. TNAs
contai ning 1/2 TBR sequdfeiudss thegse of a.p Wd‘i’fg‘f’@i- enzymes capable of catalyzing

having target binding r%a%&mmﬁrmum&wowmmlqvﬁmm
conpl enentary 1/2 TBRs present in the PNAs and TNAs respectively; 30

(b) B ndi ng the TBRs ipdifgiergsych as3 radiopuclide of colored beadsi | i zed TBA to forma
TBA- TNA 5. A method for detecting thE'Disefce Y siple of a specific Target Nucleic ALi)TNA,
addi ng Booster Nucléic Acids, BNAS, contai m%pboos er bi n%jl ng regi g%]S "1/ 2
BBRs, to the cighicesprissined in step (b) such that the 1/2 BBRs in the BNAs

hybr| dize with t heé}ﬂgggﬁa&ﬁgmemﬂ?éﬁmemﬂe&mm\ﬁﬁch,tﬂ:oﬁﬁ%rﬁ%n

pr esent

PCT/ US95/ 15944 with said TNA if present in said sample, forms a Target Binding Region, TBR4 1
in BNAs, 2 | ready bound t Oy ?s%:ﬂ@ TNA- PNA-
(BNA) [ err] conpl exes ar e Tor e leBPoMg@ﬁ?@?Bmﬁﬂg fy @‘Sﬁ ng Hairpin

Nucl ei ¢ Aci ds, HNAYD) comoamunggldiampBBﬂ'esdmnmsthhdeNﬁ mthaTBAcapgbleof

conpl ex formed in step <§@%%%ﬁtﬁ£&@t&m&mﬁm&w

wi th any
sample.
6. A method for detecting or localizing spectﬁcnucletc acid sequences with a high degree
25 of sensitivity and specificity which comprises:

(a) adding PNAs containing a 1/2 BBR and a 1/2 TBR to a sample containing or
suspected of containing TNAs containing 1/2 TBR sequences, to form a complex
having target binding regions, TBRs, formed by the hybridization of
complementary 1/2 TBRs present in the PNAs and TNAs respectively;

30 () binding the TBRs formed in step (a) to annnmoblhzed TBA to form a TBA-TNA-
PNA complex; _ ' _

().  adding Booster Nucleic Acids, BNAs, containing booster binding regions, 1/2
BBRs, to the complex formed in step (b) such that the 1/2 BBRs in the BNAs
hybridize with the 1/2 BBR sequences present in the PNAs or to 1/2 BBRs present



5 avai l abl e 1/2 BBR sequences present in the BNAs of
t h'e conpl &Y (P% 13,5%0 (c), -t her eby cREPURY/ASHH

ext ensi on of 66 onto the TBA- TNA- PNA- (BNA) [ err]

conpl exes of step (c) to form TBA- TNA- PNA- (BNA) [ err] - HNA conpl exes;

(e) addi ng Booster Binding Assenblies, BBAg, |inked to indicator
noieties, to the TBA- TNA- PNA- (BNA) [ err] - HNA

conpl exes formed in step ( f 1¥he PR, to form BBRSs, such that TBA-TNA-PNA-
PNA- ( BNA- BBA) [err] - HNA co ﬁgg;qg.ssaﬂéaﬁ}ﬂ_&ﬁa ° (f) det ecti ng

t he signals produced by théBNAnlmplmmf@mP@s linked to the TBAs, PNAs,

BNAs, BBAS or HNAs |n(&)he Tg%%%%%ﬁAMQ’rhmgcm t%gué%gl\ﬁ: to the

step (e);

conpri ses: complex formed in(step (c) suckvthas thsr 1/ 2BBRs in fhe ENAsdybridize prish any
nucl ei ¢ acid sequences, the

absence of which in a parti X% E}%E‘ZfiﬁBﬁe“‘i“g“‘Fs PIst en%lgntl[n BNAS of the complex of step (¢),
t he PNA conpri ses: thereby capping the extensxon (of }he BNAs m@b JBA-THAPMNA-(BNA),

sequence, 1/2 TBR, which |s C pabl of I, Im %

hybri di zi ng conditions, gﬁ‘ﬁ lf‘ﬁmgl% gﬁggﬁl Eeé‘%‘é)n?n‘{%“g‘p“?get
nucleic acid (TNA), (g addmgBoosteerdmgAssembhés BBASs, linkedsforindieatcs tmofetiess ¢b the
sequence, 1/2 BBR, which is ca bIe of form n

hybri di zi ng conditions, a HBér MGMW(ngmmA-

nucl ei ¢ agjpd (BNA); and 25 PNA-(BNA-BBA)-HNAcomlexes gdlii) an OBA, which is
no attache support and/or indicator, or an_ a t ached

support or other meandDof |deteeting the signsls produced byche ipdicator mojeties linked tp thy TBAs, PNAs,
attachment to beads, polymiggs, ﬁﬁﬂs&?ﬂﬁé%mmﬂBﬂﬂtﬁﬁh-}mAmlmof

t he BNA conpri ses: 1/2 BBR, as shown in
Figure 1(I11b), which has a sspdelence which is 30
conpl enmentary to a 1/2 .sequence in a PNA and which is capabl e of

form ng, under hybri di'Z] ng'condi tions, a hybrid, BBR, wth the PNA
(1) an I3SA attached supphe TNArcomgrises: neans- of | ocali zation, including,

b . . :
bg;dg?t pol ymers, and surfac@s, a%ﬁ&%##mﬂwww théﬂmenceor

ors

(iii) additional hybridizati onabsinc®st whichin Bpiriculal sampie i trbebidEmedind
WO 96/ 17956

PCT/ US95/ | 5944 the PNA comprises:
42 () . 4dinple-sirRilie@gasce, 12TBRORAich isttapablend forming, under
hybridize to BNAs al ready hybridized to
the PNA; 20 Mwmsem%mmalﬁmkpmtmamget

(1) a nol ecul e or a portion OfycRicHIdEENAR Whi ch is capabl e of
sel ectively 5

(ii) no attached support @hd/ oﬂsmmmﬁequ@p&éﬁ%ﬁgm W?Wg
ot her hybridizing conditions, a hybrid BBR with a 1/2 BBR present in a booster

nucleic acid (BNA); and

25 (iii)  an OSA, which is no attached support and/or indicator, or an attached
support or other means of localization, including, but not limited to,
attachment to beads, polymers, and surfaces, and/or indicators,

the BNA comprises:
)] a 1/2 BBR, as shown in Figure 1(IIb), which has a sequence which is
30 complementary to a 1/2 BBR sequence in a PNA and which is capable of

forming, under hybridizing conditions, a hybrid, BBR, with the PNA;
(i) an OSA attached support or other means of localization, including, but not

limited to, attachment to beads, polymers, and surfaces, and/or indicators;
(i)  additional hybridization sites, 1/2 BBRs, for other BNAs; and



means of |ocalization, including, but not limted to, attachnent to beads,

pol ymer swanogi179s6 f aces, and/ or indicators; PCT/US95/15944 dnd
the TBA conprises: 10 (1) a nolecule or a
portion of a nolecule which is capable of selectively

binding to a TBR;, and 42 (1) no attached support

and/ or indicator, or an attached support or other

means of |ocalization, i W)udIWUDMRs'WMWMBM%E%J&m

pol ymers, and surfaces and/ or Il cators.

| nprovenent to a solid phase 5 ﬁazatron rret hod for detecting the
presence of a théBBAcompHsksiucl eoti de invol ving: inmmbilizing a
target polynucleotide, if present in a test sanple, - directly or

via an internediate captude st%ﬁ'@leiﬂl“em' sportionsefl 4 moloevleswhich iszcapabst of selestively:
before, during or ildidg 19 3BBR: B¥PLi | i zation, attaching a
detectabl e | abel to said target po% ynucI eotide, if present; and

detecting said |abel, if (hy, neatiselied WMOBMIGM ean agachedesuppdrt or other
conpri sing: 20 o mm‘s%ﬁ of Jockl H&%ﬁﬁg%&&ﬁﬁt@o‘wbg&b‘

as the nmeans for achieving i

sai d target pol ynucl eotide, wolysiers, mrsutfiB&Wondnhmfsy to a perfect hybrid
formed between a specrfrgmﬂhg%A Acid, PNA and said target nucleic
acid suc fat a perfect Target Bi ndi ng Regi on,
TBR, redfgni zabl e by sai dl)TBAamoleculeoraporuon of a molecule which is eﬁ;ﬁ&bli&ﬂ'stal@tili%l?5

(b) including in the PNA a §j ) d sequence 1/2 BBR, capabl e of
bi ndi ng a Smn%g% gégs‘f"g Nucl ei ¢ Aci'd, BNA, contai ni ng‘

a single stranded conpl ergiint amp attidh@d&ﬁﬁort and/or indicator, or an attached su pport oMY
uponl hybridization with the 1/2 BE 1.0 the PNA, forns_a BBR ca able of

bi ndi ng | abel ed Booster Bindi not limited to, a ent tgbeagds,

target binding assenbly, TBA, poRftess |ﬁugm&ea@yorm{cmucl eic acid
recogni tion units, 30 | i nker sequence(s) asserrbogr sequence(s),

asymet iy sequence( )MWVBGQP‘FMW dmm!getmamgfa
(NLS) and OSA( target polgmidlésticRiimvoRitigdininRbiiin} Talt&ga : ef p‘%&ﬁ{\ﬁa‘t&MW ng
ndi ng uni

uni t, anSPlbrndrn unit, a TATA
papi | | omavi r usSiFEAe WF‘EWEFWWEW“’“MPWH&%M%M&%MW

bi ndi ng unit f%ﬁwmmdgﬂfwj AfiARg e %muggc)gqp,h
which is desi r abl gh’and Wl ch can be achi ev ougﬁ sﬂg’%r&c

associ ati on wi fgtectingsaxtabel, if any, at saidyegnturs sise; the improvesBnpGnpriong:
PCT/ US954 15944

units include, but gu)e ngsm% | r?ﬁaeWAsﬁ%%bg g@’nppmfﬁgfbéwgmww

NO. 63, SEQ ID NO. 64, of said target Rifi@uéleptite) whefsin said[TBAbdG oy to Speef

67, SEQ ID NO 68, SEQ I 0,,S D

IDNO. 72, and SEQ I D NO B beteen sgt’qgﬁ‘g?g’%g‘%%%%‘d’om’g&’b% Eﬁa'@ “I'\‘lg')‘“"l
whi ch do not interfere wetch thédt @ perfect Farget-Binding Repir@) TBROfRcdguizablé By said TBASSs
nucl ei ¢ acid recognition un%ﬂgj‘s and whi ch provide stabi I Ity and

control over the spaci ng nucl ei ¢ ‘acid recognition unit fromthe

remai nd2§ of the TB) Exiwflinginthe PNA R singlol@indsPay@Rcs $/2BBR, eable P Giiing &
the art and include, but
Booster Nucleic Acid, BNA, containing a single stranded complementary 1/2 BBR
which, upon hybridization with the 1/2 BBR in the PNA, forms a BBR capable of
binding labeled Booster Binding Assemblies, BBAs.
8. A target binding assembly, TBA, comprising one or more nucleic acid recognition units,
30 linker sequence(s), assembly sequence(s), asymmetry sequence(s), nuclear localization signal
sequence(s) (NLS) and OSA(s).  The nucleic acid recognition unit may be an NF-kB binding unit,
an SP1 binding unit, a TATA binding unit, a human papillomavirus binding unit, an HIV LTR
binding unit, or a binding unit for any other fragment of specific sequence the detection of which is
desirable and which can be achieved through specific association with the TBA. Such recognition




are not limted to oligopeptide sequences from the interdomain primry

seguence ngfmﬁﬁﬁﬂptural “protein. Assenbly sequencPETUSSY15844

ol i gopept i de sequences which direct the fol ding and associ ation
of nucleic acid recognition units. A preferred exanple of such sequences
are 10 ol i gopeptides derived fromthe bgcteriophage | anbda cro
protein. The asymretry sequence directs the aSSOC|at|on of

quel el ¢ acid recogl blof. Bt-3308RIYo é&qwfpﬁg SEUADANG] BESEQIIIRD. 64,
Such Yy’ Sequences are exe

I5§E$ uences derived
frominsulin, reISEQlDNCgéﬁ,:SEQtID(NQ 66, SEQIDNO 67 MQ}B SEQHEYNO, 69, SEQTPINO.

T80l , A g S i i e o

sequence; SEQ | thﬁhdonmmﬁl@mtﬂﬂxelmmﬂaddﬁmmdoﬁ@ﬁo@omqummmummt

90 1 hurfan 1 oV VHCh e sk sl Sl et ity of e i, aid APgpR it o

SEQ I D NO- 92 Isramiiaat&theqbaxmpasommmmmqmmdveﬂmmmammm but
cont ai n nucl ear | ocal i zg n si gnal seguences, .NLS, whi ch direct
the migration andrepat dimited fo oliggpepts |‘€%<'ﬁ‘°%°m!’“mﬂa( W“ﬁ’ﬁ"l

said NLS into therge! euiseﬂﬁlchgﬁhées @mm Svlﬁchqmcm mrdmg and
prow ded 20 -as SEQ | 72 and 103 Prewrred enbodq;ms s ofthe
TBA i ncl ude but assecistion pf mpqleie) agid regognition uni example s“&b\?emﬁm
-1V, and I%EQIDWﬁomthebmophagelambdacm > ke §ymietryl Sdqishob Mebcts
novel TBAs of this-li entton I nclude, but are not fimted to a

met hod of using WOfMMMdMMMIMWMW&%@MﬂW Such
target nucleic agi

(a). fragmenti i e nu FeBrE B d T n t%g rget nﬁeglgeﬁ.am d sa tropic
(b) contact i n@mmd?ﬁfﬂi}%;mmmmmmﬁb SEQIBNOS. éé-%ng’fléfefmce

B b Figmes 14 15, SRR, BS i o A7 6 GG TRO s RUPE ol GELTD

nce o |ne

wher ei n saisd pr olNO.13763 & “A”and SEQ IPVO. ﬂ&isral“BT’mumdSEQtIEI‘IShli!Ilqrdrumaocﬁlm“A”
nucl ei ¢ acid. sepguence t. a
bi ndi ng regi on t S SEQIDNQ- 3015534“%‘“ 'laxm i ngdfﬁﬁbeﬁ %%%ﬂ% 498

bi nds. _ I SHQ IDNG. qneishgglkmtramr‘n’bﬁeqﬁm eImaddmnltheﬂi‘BAdﬂayfjmmﬂmxclear
sequences conpl enentary to sai pa i.cu cid sequen
of interest, al sdosizationsigaal SeAveRce é"b%é‘ﬁ@b@ewmmﬁ?%ﬁ & Sg g"‘
acid %W&dmrsmﬂaam&sbwmds oEsukDNDS s&fierived adbrodided
boost er bi ndi ng assenb can bind to WD 96/ 17956

PCT/ US95/ 1244 SEQID{IOS 72 and 103. Preferred embodiments of the TBA include but are not limited to HIV
44 pr :ﬁpﬂpﬁhe& | {doxiygg t he binding of the
probe nucl ei c aciﬁd#%cgﬂ\ﬁ ar get Em%iﬂgﬁﬁﬁm aci d sequence of

i nterest. 9. MM@MlMMdI%@&SW@WMEWtW#ﬂmwa

requiring fragme op of I 4 )
adm ni stration of““?’ﬁf’g#ﬁl{‘%‘%‘a{éﬁ% | en%sl ncuﬁglé of sWeat%ﬁﬁg ¢ S sample

t her apeuti cal | y owhicthcomprises: prophyl'acti cal | y effective amount of sai d TBA,

whi ch co ses adm ni steri t he TBA i_t formof a
purifiedrrg%tel n corrpléi orggﬂn?ﬁ‘ég% rec%nr'f‘glrﬂ veé{!%ﬁ “whi ch, upon

entry into mﬂahjﬁn&mgommcﬁhgm&’ﬂdnudmhmdmapmbe
TBA bi nds the parti cul ar nuc i d sequence hi eve t

desired prophyl actic or theP‘éFi%‘uﬁ‘ﬁ"Wi@%Pwy ithe W‘ﬁﬁ‘ﬁfﬁfe’cﬁf 15terat,
dosage whi ch | Canwhéeil&hid probe Becldky acid) i dn'Hgbridization With ki paticular nicleic

be sufficient to prevent establi shrrent of an active
P acid sequence of interest forms a target bmdmg region to which said TBA

30 specifically binds.
" In this method, the probe nucleic acid, in addition to sequences complementary to said particular
nucleic acid sequence of interest; also may have additional sequences to which a booster nucleic acid
" can bind to form a booster binding site to which a labeled booster binding 'assembly can bind to



10 infection by a pathogen Dosages of purified TBAs may be in the,
range of w@ygktedg. 001 to 100 ng/ kg. \When provi dePCEHUS25/15944
reconbi nant expression vector which will direct the in vivo expression

and folding of the TBA, dosages of the reconbinant nucleic acid nmay be .
substantially | ower, particularly if provided in the form of
non- pat hogeni ¢ viral vector. The net hods of using the TBAs al so
i ncl ude nonit t Uﬂ{d“;? mifeli |

nucleic acid g%rbmeas?k%gl%a \Mégbxﬁa@ unctlon o] %%%gbgbge sud}%ldt@hzh%&[ro%ﬁg?c}%c
ofthe TBA to & yepgglofntershignent in the sanple nodifies the

nmobility of the fraWMgﬁkﬂhghﬁgwﬁgg%ﬁ%?%ﬁw& m&hod '

of analyzing nucleic errations,
such as mi ght mwlfesa&mmmwﬁtbemmhmgxmmhuementofathmpwmﬂm&

Di agnostj c Orﬁﬁﬂ&kﬁﬂm‘}é tgf{&ddﬁlﬁr‘m %ase% e 1B f,‘@xth in_

i nfection, suscep Ity to a

particul ar nudhdomdmlpm&dmmmﬁefmofamombmtvmwmmwwm of

i as. encodi ndu AL aHF ks e B, ek af RETRA BiRe bR PSS el 5] S

contai n a nuclteacdhieve the desired prophdactic or dhempentic result.. Uhsmaymhdmﬁrbyidmquaagmnch

i.IS%I’kTTeT?t ;gqﬁgﬂuen&egi an% nuc! ear Ioca!| a‘?éﬁ“}%ﬂ%% | !l ! ﬂuences

i ndi catgo t he rimonbyapathogm fEU&ag&ﬂGfpdnﬁ&d@BAshﬁyBéin&h&hﬁg&dﬂiB&m@@Om 10 of

the multineric TBA on jn Vvivo expressi on of ea conponent _ TBA
and proxi mal N&"Eg‘i"ﬁ'daﬁ W&Eﬁ%‘ﬂﬁ‘ Cl!‘?hdﬂumtbﬁ gtq:;pressmn (
conponent TBAandfolmgof&ém&%%oﬁ&bmﬂ%@m%}%%s Yower,

nucl eus or el sewhere in the cell, conponent expressed TBAs_are
directed to as@éﬁ'ﬂﬂ' MM@@EMFMMWSW&@Q%%A%tO
mul timeric %‘&ﬁg‘m PRicfic 'ﬁxﬁ}ﬂeﬁhﬁﬁ{c' I
have t he advanta elm%: I ndi | 8 seids d

n seC| ca h hig a nity to
TBRs i nl% specﬁﬂch@qf&eg@msbgﬂ i mm%mmmmmmmomwm:ﬁes

caffinity to 3 %Qn Elp&t '?F""E."

f or goi ng desc?xllopt | onﬂgeéﬁ i nvention w appreC| at e y twﬂ?ﬁ%ﬁwﬁ ed
in the art toacxdfragmentswm@waMWmsmwbmmmemmwbest
node of this invent ﬁ‘mp :l | m !Fqg : ?EM 0
the specifics of thied)exa eswpfr ovi de ere| narcer, gtdﬁ OW ng ex&%pﬂ?ees

are WO Sagdedptibility to a disease, ortheongmofapartxcularnuclexcacldcontmnmgsample
PCT/ US95( 15944

provi detl’ to furt herllgtﬁ‘ﬂ%h@ﬁ%?ﬂwﬁ%%@ﬁ%’"mW&f?"m“‘s?d"ﬁ%m% ng

this inventi oncidSemodiag component TBAs inkeLeeilD Theoompbilidt TEAS shoslt €sth asntih & flceies d

i n Sanbrook, Frjtsch,, .and, l\/anl is (1989) Mol ecul ar onin
Labor at ory I\/ar?&'glmﬂ %?ﬂ\gq“f’ﬁj W ?}HP“?;F i‘]’ﬁ"%‘%’cﬂg‘“‘
Spring sBl?(mcid:' mElﬁJeﬁiItTBA@fbb nﬂx@

within the skill @

these are now vveII of the : ' |nary artlsan
Exanpl e 1 - Priegsughdinkess o gitainoptimal geometry e@hrﬁgu@mﬂ% Uponinwvoexpressxonofeach

_Fr’[]age 2’.-‘%5?? Binpint TR 9d prifanal YindRis SRARERIRY adiFddiniti] nito? 848 criponld THIA! -
to nucleic acid sequences encountered in the nucleus or elsewhere in the cell, component expressed
TBAs are directed to assemble via the included assembly and asymmetry sequences into multimeric
TBAs. As described above, such multimeric TBAs will have the advantage of binding specifically
thhhlghaﬁmtytoTBRsmaspeclﬁctargetsequence,bmnotatallorwnhvezylowaﬁmtyto

30 cousin nucleic acids.

The foregoing description of the invention will be appreciated by those skilled in the art to
enable preferred embodiments as well as the best mode of this invention. Without limiting the
subject matter to the specifics of the examples provided hereinafter, the following examples are



stranded pol ynucl eoti de PNAs of defined sequence may be prepared via solid
phase chenrj;gaknifle synthesi s according to Merrifield PRSP
prepared by autonated synthesis using commercially avail abl e
t echnol ogy, such as resins and nmachi nes produced or nmarketed by Applied

Bi osystens, ABI, or other manufacturers. Altgrnatively, through known
reconbi nant DNA net hods, particul ar PNA sequences are synthesized

in vivo, for o B :bfimﬁér 4B fhode sEiltRd B theMdninRiiRdSof practicing this ivestion Stalidatdh
can replicate inh E

coI |, ar ge quantities of the dupl ex
prepared. 15  recomhinant BNAgechpiquesas disglossdin Sambrool, Fots %ﬂ%ﬁgﬁé‘g&@ﬁl"?ﬁgﬁ
that for each Siflad 2ndBl e g HarborOfabbidtdry Bress, 0610
upon di gestlonne?&f’ﬁf’fe )\I/Z'géég%m th gﬁr estri g?lld()s;n fragnent falwgnkl ng the®8{Elﬁb
sequence. SubseHashot, NY; ang moterstent torts are oehisclessdias fessarrnavorell wittin thagidll of
purified Ry methads wel |l known in the art such as by gel
el ect r ophor esi s° a&f‘f pressure liquid chromatography (HPLC). | f
the PNA is produced as a duplex, prior to use in a hybri-dizati on assay for
detection of targ A , the strands of the

PNA are separ at &8 ’ RS the art
The specific sequencmémmmmmmmMWmummmeﬁmqﬂmhe

| nvent | on, 1 he Megede petmiose PNAs ofdetch omBied ey be' rdbeed ' e ple bl

upon hybrjgdi zat kaimegis cbdtdiigldo Metrifidld PNAJ%I Be bﬁpﬁ‘&ﬂ by Afatdniaeslesyathesisinsild
essentially unlimted nunber of such sequences kno in th %&hwe
of the PNA sequeemmercially available techology, s @@@?@I%ﬂ@ﬁ"&“ﬁ mé‘ﬂ‘F‘F‘;
researcher for W’&}Paﬁ rBugh knéviifreédmbinant DNA methods] R
I S one such sequernce I ch upon hybri d| zation of a PNA encodi ng portions
gunlex BNA into a

of the LTR wit hparticular PNA sefmmceseam oyuthesized e ving, \formmperml%a

bi ndi ng the NF-kB.or [
In addition to ggc ‘Pﬁ@sw&mﬁﬂ En?or rrllgl?g upon tﬁeb“ di zat ?‘gir?e tﬁm
al so may 15 wwmmwwcmwmmfamcbmmmw seyserh moles

B2 ok e s i B i kg

protein having béikncaf sﬁwmmammmmmmemmmmﬁw
PCT/ US95/ 15944

6
In this parti CUMWWWMMMWWQW&W?@YML&
Sequence shown SoePRA isproddoed s difles ifor o w2l a bridhetions iy @ Cores
sequence shown as encadi ng .t hes ueces
i sqel t her20used whaldiengid spqenses, the stends #%%Wﬁdy&&mgﬁq@%%@m

such [err], S[err], or a simlar |sotope according to

met hods known in the art. Alternativel y, the PNA is bound t&m
bead of between 0. 01 Theospecifi seawene of hpsee i W’bﬁ%ﬁb‘i"w ted

detection. This, ?L,@gs QRINA Rithirs 113'EBR sequence,
speci fication. ‘ﬁ'n S rm%‘e ri gm{zes w%ﬁ H VvV LTan’ sequences to
forma TBR that v&uqhds oNFtHaBupohrhymwmﬁthAmm&b? TBR igformed: Ashgrs are an

fet 2t or tﬁ%sfﬁbaﬁgg@l'%@ﬁer C&g@h@mgmmemlampm%w

| eft ope ro or | anbda repressor
proteins. 10 isamenable to selecticniby the skilied easearcherifdr any given spplications £he soauencernf the HIV

PNAs are used V\Alei‘i{elé onnetsmg sgc{ugncl:B%lc'hWbﬁﬁﬁanon of a PNA encoding portions of the LTR with
TNAs encoding the HIV LTR, TBRs cdpable of binding the NF-kB or SP1 DNA binding proteins
are formed.

30 In addition to sequences which will form a TBR upon hybridization, the PNA also may
contain a 1/2 BBR. This sequence is one which, upon hybridization with a booster nucleic acid,
BNA, forms a BBR which is capable of binding a BBA. The BBA is preferably a DNA binding

protein having high affinity for the BBR sequence.



of SEQID NO. 5 or SEQID NOS 7-34, and a 1/2 BBR, such as SEQ ID NO. 35
or SEQ | Rd\enr9ss 36 is either at the 3" end or 5 epdrutosiseddl/ 2 '
TBR. Exanple 2 - Preparation and Labeling of BNAs 15

Simlar to the nmethods described in Exanple 1 for preparation and | abeling-
of PNAs, BNAs are prepared and | gpel ed according to nethods known
in the art. As described in U S. Patent No. 4,556, 643, herein

i ncor porated by reme%&fWW@%M?m 3£Q4D NO.
sequences encodi ng parti cul ar nucl ei ¢ aC| d bi n | 3'86?0 uences nmay

be mass produd‘e@db#tbq%rmﬁ thﬁﬁ@ﬂ“&“’ea /2 BBR sequence shoym) ag SBQ 5. The PNA

Furthernore, Sh&%ihn Qeqh%& lEl%ﬁngjo(' 11]',% :}é {g‘,@}g,mg es
may 20 he c {hﬁrenear produced I n IS 1 lon, with the it

di stinction, HeREEY, mammammdmmtqm@onabmammthem Alternatively; ghetANnis

the 1/2 5TBR sgquenc “Lgr "\

recogni t | on sﬁ’tge angbgds&lbg ({Rﬂe f?%@k&%ﬁ% or mE ngI ESa !nhui C:'E_. -Cona(':l'lh:a

bi ndi ng conporiabel forms dignOSA @s desctiled inltieospeeificatiore This prebeerigbridizes with HVOLTR
anplifying the SI naI r od f.1 to enment ary
sequences in o fora W@’”@F%%E’S P’f'hflgiﬁ% ﬁﬁ?ﬁmménto
the TNA bound al%wn leiﬁent&pamBBkhumm&bRéienophagelambdﬂmmmhtbiﬁsSﬂ&deNO
35, which encqdes the Ieft gper at or of bacteriophage |anbda, is

D

provi ded with ences such that an overhang sequence is
creat edjgon one or @smmmmmm@mwmmwmmmaw&b
t he PNA ecific ex EB , vectorial poI yneri zation

L BRA ont o &fSRQIDNOLS o SHED MGS Ge34, and a 113 BBR, suhsSEQID NG, 3510k SEQIS NO. (

exanpl e, SEQ hphQinm&%: #88088%r 5Mdad &f Re T/BMBRWI ch wi Il hybridize with 30
two 1/2 TBRs in a TNAto formtwo NF-kB binding sites, while at the sane

time providing a bact eri ophage | anbda | eft operator |/2 BBR,
whi ch additio end with the
recognition si m %ﬁﬂ befh &*]ﬁ\lﬁk PstL Addition of the BNA SEQ

ID NO W1, with théMmmemmmmBmpbbmvaﬁthbdmgomsBMe

PNA, SEQ I D
conpl eti ng th g‘(g:g(;%m ion sl %#ﬂezg%/l ng a tiltg;ur %sase over %F%l;a#ngtho

hybri di zati on 4;&551643 hmmmmh}ﬁrﬂﬁﬂbym(seepamaﬂaﬂylixample l),mxclelcacxdsequences
PCT/ US95/ 15944

addi ti onal “&R&P&‘HF%W“‘%‘E&S P‘B"‘Rﬁv’%&%%ﬁ"ﬁﬁ%@ g"‘f’ﬂ%?’"‘base
pai r sequencer@hcabb@ector memmmmmvmmuamnaqmm

}‘\I%gr 4gaziﬁdozirbganﬁ ﬁrral ni ng froglt hewﬁg%el di.zat i g&ﬂeov ing o t

sequence at |E@exﬁom%dﬂTBRsequmeEoﬁﬁJﬁéﬁﬁaﬁ&bﬁdﬁ§co’hﬁﬁﬁﬂw6 Bitd dn@N
site. The gro % yrrer of BNAs s extended further 5 b addi tion
of the BNA SE&e! éj@]s MW%&%‘%%W a means

conpl eting ofmpmymgtMﬁBrm tbmﬁmatme%ﬁmﬂg
recognition site and 1 eaving a four, base ver I ch be
further hybri dteby povidingprspolimerizion SFFNAsoRL aﬂ‘?méch?@fh - 19 @ﬂ?l%‘hls 3
fashi orps the BMASndFBMR snd)mﬁozgﬂmmwleﬁ%t On&e%%daf

| v

the signal of a single PNA bridiza

As with the Pw%wmmmbmtmm isjgeeated erjoneior hoth ends
unl abel ed for gFHE BNA upon hybridization with the PNA. - |

As a specific example, vectorial polymerization of BNAs onto a TNA is provided by SEQ

ID NOS. 40-43. In this example, SEQ ID NO. 40 encodes two 1/2 TBRs which will hybridize with

30 two 1/2 TBRs in a TNA to form two NF-kB binding sites, while at the same time providing a
bacteriophage lambda left operator 1/2 BBR, which additionally is terminated at the 3’ end with the
recognition site for the restriction enzyme Pstl. Addition of the BNA, SEQ ID NO. 41, with the 1/2

BBR complementary to the 1/2 BBR on the PNA, SEQ ID NO. 40, completes the BBR while at the

same time completing the Ps/I recognition site, leaving a four base overhang for hybridization with



may be | abel ed according to nethods known in the art and described in
Exanpl e 1. wé otidoks 2l so be appreci ated that, rathemrcruses/pssaduce
t he BNA pol yner by sequential addition of BNAs to the PNA- TNA
conpl ex, the BNA pol yner nmay be prefornmed and added directly to the PNA-TNA .
conpl ex. One sinple nethod for prefgrn1ng such a BNA pol yner

I ncl udes the reconbi nant production of a 15 vector in which nmultinmers

o L B8 1 PSR ol SHO N0 1 i o iy Bl

vect or and hybr i ¥ieadxshich is complementary mMmgtudmﬂhQﬁﬁB&erhgbmimumpfSﬁQ

accorpl | shed by PIAOT-P A e 970 B30 A3k amitet ot o b e s o

conpl enent ary t owki¢h forms part of a BanHI recogaititr e Thekrowing BNAY i¥ekteides Furthér

R e 4 s v BB o SR

of this inventi omemmndvﬂ:edaﬁcw cbinipleting theBahdill fecdgnition sitd)ardd 16aving taffnﬁrbase

pol ynucl eoti de pro uct| as de d.in | e and for PNAs an
BNAS. In the pro‘l?ﬁ&l‘? gﬁ’t’#@’ﬂwﬁ

HNA i s specifi c%@WW@%WMﬂ@W%&Mo&m@UPﬂ&G

HNA forns a self-conplenentary palindrome to forma hairpin, -while at” the
sane tine, TNA bybridisgtionsvént. si ngl e stranded form enough bases to be

ble to hykrd thas
2ha?n gf E%ASI égs\(,:mrl bed%WﬁWP%BNAswaM# fﬂﬂnor

HNA of SEQ I D mmuu@mmmmmwmmmedewmﬂonwmmu

aggoEpNﬁl Esﬂegxgo W%&causg’%%kﬁ% ng a ﬁﬁnd{ryg)ﬁrﬁ%ﬁg

sequence t hat fommmmnmmmmmmmmmmmwmm

nybri di zati on o P PoE Yo P i Brodyerio ot

hybri di zati on of o '
the polyn§ aft Mmmwmmmmmmmmmmmmdm

hi S pol yirer | 2acROBEhpBpg A FINAS Foueaing e PR fa ot PR e A g

'ILD?:% 3582?25944 toasiﬁ@e%ﬁénuwmBBRremmmngmthePNAuponhybndlzanonofthePNAandtheTNA
of the PNA-TNA thmwmwwMawm%@ém@W

chain of BNAs, t&%&m%pmduwdmﬂﬁ‘ﬁwmym&“ﬁ%%@x&{é@ﬁ&ﬁtﬁéﬁédﬁ&im%&&ns'on of
t he pol yner is possi 4 - Preparation of TBAs and

BBAs. Lab&®ing, and | mobi | i zation Thereof 5 The TBAs and
BBAs whi ch may bg.als ' N clablé et ";' vedude any
subst ance whi ch Tan spe Irca B ana or med by

hybri di zati on of the 'FMAHNAS Oftglls mvenﬁvw MMgordms@ methm/lmgwmm thgan for
D 115 1 oL g AR ol IR AR 2 Pt B, i
BBA i softhedINAsplimsever, the spquericeofithe HiVYeis @epﬁﬂﬂledﬂﬂxgnmy thapa mmpbrﬁon
fhese. profbi ns. rgee BNAEe s Spfchenrt painapms o4 S CHEDin, BRI 0k g e
leaving in single stranded form enough bases to be able to hybridize with single stranded sequences

in the growing chain of BNAs described in Example 2.
In this Example, a HNA of SEQ ID NO. 44 is provided to cap the extension of BNAs onto
the PNA in Example 2 after the addition of the BNA, SEQ ID NO. 43. This is accomplished
30 because SEQ ID NO. 44, while having a palindromic sequence that forms a stable hairpin, also has
a sequence at the 5’ end of the HNA which completes the BamHI sequence formed by the
hybridization of SEQ ID NO. 42 and SEQ ID NO. 43. Naturally, termination of the polymer after
addition of only 3 BNAs is for the purpose of simplicity in demonstrating the invention. As
described above, this polymerization may be continued essentially indefinitely to amplify the signal



produced and purified according to nethods known in the art. Furthernore,

t hese pr@bgk% re | abel ed, either with a radi oipgajuxesiasauch as
radi oactivé iodine, or with an enzyne, such as beta-

gal act osi dase or horseradi sh peroxidase, or with a fluorescent dye such as
fluorescein or rhodam ne, accor 'gng to net hods wel | knovvn in the
art. In addition, either or both of the TBA and BBA nay 15

L) 260 S gk i SR oS AN NREE Gl i C%f?%l‘ﬁé?érﬁs%e "

anywher e fronp&yxﬁ&ﬁ@pﬁeﬁaﬁmﬁnﬁermoabéﬂhepdymth@o?ﬂﬂa and BBAs
may be the sanme or different. In this exanple, the TBA
containing the dimeric p50 DNA binding domain is |abeled with

rhodami ne, whExampldve- Pieghration of T /s dnd BBAs L abkling, dnll iihetsiliation T di ngl y,

upon hybridi zati on_of _ihe BNAs and HNAs as .descri bed
i Ircr) thlg pat ent di SE?%Z%%%@?WQ%%&W F’B’ﬂ‘%“ﬁg‘d‘
exanpl es, t hesuBstsnc@wichtan hedifically bitsd to the TBRE mbmwaﬁmtdfuﬁms

| abel ed TBA and cro. The fluorescence of these | abels is neasured

according to KNasadRNAs Hse ghBNA inding protrinsferms one example ofguch subsigness.s | s

i ndi cative of the pLeReRGRpRthdTBA IFik GREMTHIINA Binkid§ poribh of P36, and the BBA
differential si gna?& 2 produced béﬁt he fI uorescence o}g he :hel?
knoyn ip fhe aft.

cro is a nmeasifhelaybds ¢rapigtsy dese projinsamny

BNAs opgo th é\%ng I ﬂm&ap?o °H’f'§ﬂ%'§ f i%ﬂtﬁ’
Ampl i fi ?:at I on %ﬁéh%“g 0gver a t%‘ﬁs;!lljuggﬁ%nf 0 i's cont eh%%‘ﬁlg‘t accor gto

t he met hod ofprodiced and purified accpidingrie methods known in the art. . @'e,ahweprotemsare

yor i di zat! OvaBied, Wihe Vi o didischopd VPR GAEE ity BFLIREL st BRiBeAN S 2

I D NO. 45, argalmdhsemhm:dlshpsundasé drmthaﬂmcenrdybauchaxﬂmcﬂwerrhadamne

uplox o+ oSl o el Rl R B, R SR P e P Bt

| D NO. 187, srmmmgmmmmmdmmmmwmmmmmmwwam
conpl enent ary to the . se c .shown | s the T

A dupl ex i sol BBA§mEy\Ye thésadie vpdifferest. | N thr S exarrpl e, one strand of which has
t he sane sequence as_, SEQ | D, in the first

NF- kB bi nding si teﬁélﬁ%)%ﬂ"@ﬁﬂlﬂ% W‘Mi@“&ﬁﬁzﬂ% lslabel"d“"

bi ndi ng SI te, mmﬁﬁermeaaesmﬁpawmeredmmmmf Agcordingly, bpd b

t he co | ement ary strand of whi ch therefore msrratches vvrth t he

SEQ | D2 40PNAR TNAS, Wr@éﬂ%ﬁ desmbed in this patent disclospre) ang) thecforegeingianfl SEQ

| D NO 45 ar efom%ég &ﬂ%ﬂ& ﬁ,é)‘géﬁﬂ %Hﬁctéd excess labeled A
cont ai ni ng the a escri the SGCOI’] Cont‘gﬁll ngst e a OngId

descri bed CNAeroTbe fluorescence oftbaniabdsmaneasw agdording/to dnown !aethmispmbpetmibeof

?ﬁgrggﬁfggoﬁuﬁ%gﬁ%%ﬁﬁﬁ%n %M"‘f rve m nuﬁ%ﬁaﬁg"@)—r d

separ at e t he plogiced by the ﬂumcenéﬁlﬁahﬂaﬁﬂ-kﬂ\&d am:sthmesanrﬂfeh: degreg to lwhithithe
sampl 5, ar e ol oued {9 ¢ Rlss!uatod WA RURA Be EDR int Soptitiaiod N i O
Amplification from one to over a thousand fold is contemplated according to the method of this

invention.

Example 5 - Hybridization of two PNAs with a TNA and Discrimination Between a TNA and a
30 CNA
The PNAs, PNA1, SEQID NO. 40 and PNA2, SEQ ID NO. 45, are used in about ten-fold
molar excess over the concentration of TNAs in a test sample. For this example, an isolated duplex
HIV LTR, wherein one strand of which has the sequence SEQ ID NO, 37, shown in Figure 7, and
the other strand of which is complementary to the sequence shown in Figure 7, is used as the TNA.




Once the hybridization has gone to conpletion, which can be determ ned
according to known met hods such as by cal cul ati ng gHgpdoknrseahased
on base coWP®6i17956ns and anneal i ng tenperature according to known
met hods, the SEQ ID NO. 40 PNA is polynerized by addition of BNAs as in
Exanple 2 and the SEQ ID NO 45 PNA2 probe ig pol ymeri zed wi th BNAs
starting with Sphl 15 recogni tion site"verhang. Follow ng addition of

t he BNAs d b f hybridi zat th . t I
br'e added 1o boAdupledalad CNA } slss vt e ek e srond i BB et RURISS s
i s o al kw@ﬁnb%i%&ebtmt,me ARRNF kB bifiEhgisite shben Mg 7] aGhi ceRRAGHERS .

After about 15 minutes of -bi ndlgfg t he sanpl ¢ ”ale shed tw C
wi th about t hr cbindieg sitaxpesitien hin Figwss b jnstead HHheseis gRf de compementarystgaa&ﬂf

as 10 MM Tris, @Jm@:&&%ﬁé@%ﬁé%@ﬂ@ﬁob@&m&m@et ermned not to

interfere wrth or bacteriophage | anbda Cl repressor

protei n bndi ng acti SEQyID MOt 49 a@hﬁﬁQ\lBst Share hathpdded to separate regetions, |the,figsty
t ttl d f
o settle under ot gyl \éhe ow%é&b& : b&@dkcﬁﬂﬁrllﬁg ﬁleraﬁm\iﬁfcnﬁéaycﬁﬁcﬁ‘ﬁé c

aci ds which ave a per ec site forned by
hybri di zati on ommwmmmmmh}tbaézamnbuﬁ'er suchas mMTane}S); th

radioactive | EDTA” B e e bt abE K18 s e R S e
with an enzyne, mmﬂmﬁﬁﬁ@g&% hnmmn@eisdqﬂsareaﬂowedtocoolwdﬂbwsuindsef@NAs

beads, or with a fluorescent i s added to each sanple. The sanples are
t hen 10 WH4n and GHAstomeal nps (about 3) with several vol umes (about

2) of an approprlateomm%mm mwmchaaba&mhaammhm
100 mM NaCl, or another bu fer re-determ ned not to |r1ter£$re \E%rth NF-

kB, or bact eri omiathgds sushy @551@ bq%% 85¢ CAMPYSIHORS

each wash, the PRAli§ yﬂ&ﬁ&lbﬁdﬁiﬁbﬁ&flmwm
brief centrifugatl one @W’ow. ng {bﬁe "ast sett] ngb‘gr

centri fugati on, Exsthple Band the| SRQID NQ. 45 RNAZ prabesig PMM@BB‘AFHWSM Sphl

di t ty, Lib
02t . LoRakhSlle Sk Roving s o B INURYAGR Wiy Bkzad hod e
anti body can be@mmmmmmwmmmvmmbmmmmwms
di d,t
ld i on. o o KHeped o bind gy HERGIETER I, FVA sy PRAMphIER" A8 Sbou 1 minutes of

96/ 17956 bmdmg,thesamplesarewashedumcemthabwtthreevolum&sofanappropnatewashmgbuﬁer
PCT/ US95/ 15944 ﬁﬁh

foregoi ng mani peRes M Irs, pELT-3,i10¢mYf NaGly or t’ﬁmmw jot 1o inteefere
beads arggused REWB)& badteriophage lambda CTTepressér prétéin bindikBactivity. After each wash, the beadls

a result of the foregor ng assay the contyol .and. containin l.es
have similarl|y areallowedtosetle ‘Wﬁ’PFé“{"Hg‘ CN?E‘H &5‘?%‘1 1dg whichy
signal well abou@n&ﬁﬁ%%&&&%kﬁm suefamedsyaymuﬂatﬁmfmefmuaiﬁmmeqm
Detection of HV ,E Kit_ cont nts

1. Mcrotiter pl atAdterthe final wash, bacteriophage lambda Cl repressor proteiy lahelod with.4, radiopetiye
of reconbi nant| WM%NW@:&E&,%MW,SM%MMh eroxidase,

sal i ne. Tube cont ai ni ng si ngl st ral nded HI Vv
PNAs (a m@xt urew:tbfcopml,tmdseg' mthaﬂuorescent label is added to each sample.

ol i gonucl eot i deg,,§Redlag miPablu %Mé&aﬁrm&imfmlapﬁnmmg&ﬁm
as 10 mM Tris, pH 7.5, 100 mM NaCl, or another buffer pre-determined not to interfere with NF-
kB, or bacteriophage lambda CI repressor protein binding activity. After each wash, the beads are

' allowed to settle under gravity or by brief centrifugation. Following the last settling or

30 centrifuigation, the bound label is quantitated by detecting the bound radioactivity, liberated color in
an enzymatic assay, color of bound beads, or fluorescence detection. Alternatively, an anti-CI

- antibody can be added and a standard sandwich enzyme linked immunoassay or radicimmunoassay
performed to detect bound repressor. In addition, as a negative control (background), all of the



SEQ ID. Nos.7 and 8). 4. Tube cont ai ni ng

sr ngl e Sg’dﬂ%?ﬁ uman genomc PNA, SEQ ID NO 1. 15 PCT/US95/15944
) e of nucl ease (Pstl). 6. Tube of
pr ot ease. 7. Tube cont ai ning pre-polym zed

BNA's, 100 repeat units of
| ambda (Qerr], capped with an HNA but vm'thQree 1/ 2 BBRs

avai l abl e for
Tube of hor ser@%%%@%%yﬁﬁjl con uga%headmnr’k’m‘m“"hbe“ds""’“se‘““"’g‘gno

9. Tube of MmpbxhzddOfFekB substrate. 10. Tris

buffered sali ne,
12. React i on tub Mofﬂ&fmgéouﬁ aX’t al ni ng %SNPé%Wgs%?%hﬂﬁs&“aﬂy
wat er. 25 low signals while the TNA contaiﬁagsamfdbﬂmsmmldveﬂ[ab@nbackground.

bact eri ophage

B. Assay,. net hod: (a) The mcrotiter plate (item1) is
coated With the sol ution of -recombi nantly produced

NF-kB (item 2)}3@1@&%&&&@@ of vl in tris buffered saline
overni ght at 30 - 4[err].C with rocking

(b) Three drops S&Kitgontems:of the test taker-is obtained by pricking a
finger wwth the L Microtiter plate. | ancet (reagent 11), and a drpp

of blood is dispensed into each of Ir)eactlon t ubes A,

B, and C (reagent 12). 2.  \ipmgéuli yajuiipn of recombinantly produced NF-kB in tris-buffered
PCT/ US9f 15944 : eali |

51 (c) F‘r’ﬁeo each tube is dispensed one drop of

prot ease sol ution (reagént 6)Tulbetcontpiniag single su'andedHIV PNAs (a mixture ofpdene

dropper (item 12) and the tub m.nut e
(d) One drop of nuclease (1 emé?}rs a o eac %M%%%é' g U |n3
t he nedi ci ne SEQIDNos7and18):)pper .and the tubes agitated and
allowed to sit for 10m ute em 3
is added to tube A (testpsarrrs){"e ”“&%“%ﬁ%“&'ﬁ“ﬁé#ﬁ%@"&%@&é%“ﬂm L
to tubesB (positive contsol) Tubadfmleasd(hﬂ) of saline (item12) is added to
tube C as negative control. The tubes are
heated to 50[err]C in hdt vvat-@rbemovred to cool .

BNAfs) 100 Y¥pedte uhib of

to room tenperature over7 one Fidel con

hybridi zation is allowed to occur ), e exc rotern | S
drai ned 10 Lraeim'ﬁn ’s‘iﬁPng ﬁ’f‘Eﬁ'&ﬂ’?@PRs

plate, fromstep (a), and thfhvﬂlaﬁfe?or'b&didg@&mAWNA‘hybnds
tris buffered saline (tube 1 The contents of

tubes ROC fromstep (e) &are tﬁ%gtméstmm@mémwf
mcrotiter plate and al lppwed 3. 8f 1@ Eolértd substhigd!r W th rocki ng

(h) The microtiter wells contal ni ng the contents of tubes A-C are rinsed
with tris , 10.  Tris buffered saline, 100 mL. . _
11, Lancet. o -
12.  Reaction tubes A, B, C, each containing 250 kL of distilled water.
25 13. Medicine dropper. |
B. Assay method:

(a) The microtiter plate (item 1) is coated with the solution of recombinantly produced
NF-kB (item 2) at a concentration of 1 mg/mL in tris buffered saline overnight at
30 4°C with rocking. _
(b) Three drops of blood of the test 'taker is obtained by pricking a finger with the
lancet (reagent 11), and a drop of blood is dxspensedmtoeachofreacuon tubes A,
B, and C (reagent 12).



15 buffered saline and enpti ed. S95/15944
(i) ONewWen9eA7¥%p item 7 is added to each well and all owed tc'or ybridi ze

with any 1/2 BBR sites bound to the plate, over
one hour, followed by three rinses with tris

buf fered sal i ne. () e drop of item8 is added to
each well and cro is allowed to bind o a bound 20 , .
BNA' s over 10 mi nut e<©) foIIP%E\hWFldG@WB‘K%“# R/»&ém‘s”&f?lhn%(r?g%ﬂm&e
sal i ne. médicine dropeP Gtefl 10Pardithd titie aBitdded dnd bliowed tasiiciors inftes.
each well and color allowed to devel op Results; ,
If wells A and B bot HdshovPredrep Ommm)lsmmﬂh%“@%é g themedjcing
is valid and the 25 ﬂk}]qﬁh aiEfloRE 1o/ &Ebrfﬂb)ﬁmlkés only well
A shows col or devel oprent, gé]ie‘r”@d egﬁé 1 : col or devel opnent,

the test hms been per(&))rneﬁnadmpomemtagadmwmbAMBmh)lmﬂWIoﬁlmémd@

A lor d | d
tshgwl ndi vi dual hgg ﬁgt O&éﬁ%ﬁ%%@ﬂﬂﬁ@&%?@ﬁ adied Bl i3

Exanple 7 - Production of aegitiveicontrly The tilkbéare heated to 50°C in hot water and\allogied DRoel
. for use according to the |nstant |nvent|on aIE prepared as foll ows:

(a) NFk B/ NF- kB (HI V- Det ect I"?" ncodi ng any one of SEQ ID
NCS. 63-71 (£P" m&&wﬁﬁmwwmwmﬂnwmmmm
frame, to a nucl eotide sequence encodin

: an se sequen
such as ctb, such that thefrouthg srisqand bemicrtiter plate.deom sep F‘r@b‘h g

am no WO 96/ 17956 s buffered saline (tube 10).
PCT/ US95/ 15944
or carboxy termnus ofg)t heThﬁcan@qumhss Aﬁﬁtfi%hﬁm () arg trapsfzresd tQ hrerowells "Iféh‘
provided between the NrF- .. . P a@a&%&'ﬁﬂ» 074 nbitSvifhirockaigauence. At
a nuclhear

the ot her term nus of cro ocal 1 zat1 on signal

sequence, such as SEQ@h) D NChe mRyotiter wells cantaining the conpénticef. tulpes A-Geare rinsed with tris,
sequences a d at the cro term nus unused by
t he NF-kBlfecognltlon sequg'f%éeq Eﬁ%ﬁ%{%ﬁtﬂf conplete TBAs are

shown bel ow. @ Onem@bwimammmwmmmwm\wmym
simlar fashion to that de bed | i

codi ng sequence encodi ng a m&%ff’ﬁ %%lhﬁmi’gonpre ?Iﬁ%gqun&pmm
separ at e construcﬂ‘mdlsﬂmeead of SEQ ID NOS. 63-72, the coding
sequence for the DNA recog L on portj.on P

Such a sequence shoul @ enc d’ﬁPPip da‘ P%ﬁéﬁ%‘!"“&&?f"’d é@w?ﬁwgﬁfomd
which 1049 i s that port BRRA's@{er | O Rintes] followed by Giveérie@iL washésovithrrisrbufferédrsaline.

DNA bi ndi ng (see Kadonaga et al . [1987] 1:.1 9 The
NF- kB- encodi ng vect or®nd ©One PE%M“M&%WAWS lE'd‘z'WedO %"
transfected into an appropriate expression systemsuch as is well known in

the art. A nononeric NF- kB recognition unit is added to conplete
the NF-kB recognitionCdReswlts:after the assenbly of the SP 1 and

NF-kB recogni tion uni jeg,efya kidS GoRABG Qi dehaiBprichl] BRIRAINC SREIHSIES@st NG Bd the
the formation

25 subject has been infected with HIV. If only well A shows color development, or if well C shows

color development,thetesthasbeenpe_rformedincorrectly,_andis invalid. If wells A and C show

1o color development but well B does, the test is valid and the individual has not been infected with

HIV.

30  Example7 - Production of Various Novel TBAs
| Novel TBAs for use according to the instant invention are prepared as follows:

(2) NFKB/NF-kB (HIV-Detect ). A nucleic acid encoding any one of SEQ ID NOS. 63-71
or a like NF-kB DNA binding protein, is fused, in frame, to a nucleotide sequence encoding an
assembly sequence, such as cro, such that the NF-kB DNA recognition sequence is encoded at amino



15 of NF-kB or SP 1 diners and direct, instead, the fornmation

of NFkB- SRlg bgimsedi ners (i.e., H V- Detect 11), weraksesishhen
i solated fromthe expression system (nmanmal i an or bacterial cells) by
known met hods. (c) SP1/SP1 TBAs (H V-Detect 111). As
described in (b) above, an SPl-encoding TBA construct is

prepared. However, only this construct is transfected into the expreSS|on

iyzmsazfez?ﬁcrta*gfmw*%%@m b P I o GRS
)

descri bed in (¥B seanenes and thezpa sequenseli terminus of crq, @gmelisir fiaualization signal

Cequonce, | seauldol e SO M7 19%%‘5%%%’2 R s sepncd are

recognition UWWOB@YWMMmmmMMNF-kBmmm Examples of
conpl enegt ary &%pgége%“iggmgﬁlg?et he. SP1 TBA-encodi ng construct. These

constructs 25 are co-t(r ct ed and the heterodinmers isolated by
standard nmethods, i @)INF tﬂaeniilmomshmntothatdescﬁﬁbd%ﬁ}lﬁb&ewm

havi ng the appro ri.ate 1 TATA target b, -ops

(e) SP1-E2 (HF’\?‘-’&!F?& F@?ﬁ% Hﬁ%a?@sm &Fﬂ?&#m In g separate))

above. An construct, ifstead WSB@HDJNOSL 630}251116 g&ﬁﬁ&@&%ﬁﬂrﬁé gownono
an % I C

S O g ik s souracs o sheodioal aradmepsiom ol 3 IOAIOTP, michy o
30 10 359:iSfharpertién ofthe $P14FinkcHi smab%uﬁhé BNA'bﬁg@’ﬁ%Z&ﬁon@gagn al, [1987]

co-transorned. or co-transfected wth enc

construct Nondradh $51679-1090) g e cmchmgsveaguud the SPhencoding lvedtar ﬂZtheneo- (
recognition diggks E@'@’?ﬁ@ R niiton unit b the
chaper one. TheNFkBﬁdtlﬁdamIl &%%s%%%g gw|”élﬁ|8’§o arﬁc
known met hods.NF-kB recognition unit is to complete th¢ WF Q&bﬁm&%&%ﬁiﬁl ofthe
53 W&W&M muydescrl bed abg)§ énse/)
2 &ﬁmwmmw s s
sequenc®s are Mwwmmoﬁﬂmsmm@mmoe HIV-
- The expressed 8’ 3}@%@%‘#1 by known n&F‘f ds incl ugl n geﬁlsrl:yty
for a dineric b hlng Wﬂﬂ ﬁ‘ﬁg“’i
(g) E2- TATA (Himwwmiaethods. | | 1). As descri bed above in (e) and (d), E2 and
TATA bi ndi ng ar ed ﬁéeaéqcbﬁéyetjbﬁbngcggm TBA

> an B ALOf

asymetry sequence € ed-res i!

het er odi mer s mmamaomemmyﬁhwwwmemm(s&sﬁm grsed

and th het er odi s.are jsolate
TATA- T;PA ( HPISBEREY Sequegces %"’H’é ﬁfgi}’é -§P4 dimeys aripcluded, o TATA
bi ndi ng 10 PRTAdAl A dd3érived i (b)
M. Qﬂj%pn%c% ®) WﬁQVﬁ%ﬁ&ﬂg TBA

sequences that encourage .this formati on and
homodi mer is FEORRipADHS i Broduced. had&nomambmtemoﬁ@aafﬁmvmstmtbedmgmwmve

for H'V and HREQIDASO. 74BAsikE eftbdifiga TATA itidhdnit %s‘,%gm,
state may be produced by |de‘r31fq| fy| ng sp eC|f|c “bindin ragé;['dé;girl]xs an

fornming an exjfuEsessamplementary tothose; ptpﬁreﬁ?l TBA-en¢oding construct.c Fheiss/construits
asymmetasy Seqw%@&ﬁﬁnsf&édmmemﬁémbﬁmmmm including affinity purification

on a DNA column havmg the appropnate SP1-TATA target bmdmg regions.
(e) SP1-E2 (gzv.&m D). An SPl-encodmg eonstruct is prepared asin (b) above. An
E2 TBA-encoding construct is prepared by using a sequence encoding any one of SEQ ID NOS. 75-
84 and 94-98 which are papillomavirus E2 DNA recogmtron units (see Hegde et al. [1992) Nature
30 359:505-512) or like recognition units, is prepared and eo-l:ransformed or co-transfected with the
SP1 TBA-encoding construct. Monomeric E2 recogmtron unit is added to the complete E2
recognition dimer after the assembly of the E2-SP1 reeogmuon unit by the chaperone. The
heterodimer HPV-Detect I is isolated according to known methods.




In a simlar fashion to the assay described in Exanpl e 5, ap@fc{ﬁ soslisbqagent
assay is pweoReIZe6 by using the duplex NF-kB-SP 1 bindig protein
prepared according to Exanple 6. Accordingly, the probes shown in .
Figure 7 and used in Exanple 5 may be | engthened to reduce the interprobe
di stance 20 and thereby reduce the fl&kibility of the DNA in the

TNA. Exanple 9 - Production of "Hi gh- Order TBAs
By the appropriate u%ﬁ%ﬂiﬁ%@ﬁﬂﬂ&eﬁ%@ﬁ@@ﬁd () an B2 HRAcurgding pqotruct is

di mers, - géli?%ﬁ; BRI formi | gl
DNA recogni tion pﬁ%%@f{cﬁnh% as | ﬁ&dwgf‘:hexarre'i%rC TiBlglp?m;z

produced by mklmmmmmmwmmmmmt ic E2 binding
sequences which enabl BN%% f tion. In addition, the asynmetry
sequences enabl & ty oM ameri zati on of the p50 dinmerwi th an

SP1-SP1 disrer. Fi naI | (¢) EXTNTA (HRVaDetect Tmas degcribedjabomeinge) and (d), E2 and FATAdindinige

Ihgxamerl zation \(,:@f% a di ne emﬂ!{iﬁﬁ;&?%?ﬁ%' ear | o%g%rz;%t | g@ﬁﬁﬁgﬂﬁmme

sequences from | fspratibel bf hiloditers fatherahanhomddimers. These donstrusts
hexamer formation is_directed by the sequences, SEQ ID NCS. 85 (A) and

86 (B), 87 (A) dsredimersgreisolatedny and 90 (B), and 91 (A) and 92 (B) (see

Figures 13 and 14). & TATA-%ATA aiplv-p_ﬁmlaa dedcribédabevelik @YRidy(d))a TATA binding
affinity for the H V- at can be generated using a- pultingric
TBA, the tbnpourtRAmeetling constrast ist M&WWW%’WW“

pur pose are f el HoRfddinfer 3 Sdofated. @S " HI V- Lock. WO 96/ 17956
PCT/ USos/ 15044  formation b e °

An optimal HI V-Lock |Mby\sfdmmabpvm@rmmmwg% rﬁﬁﬁo@%%ﬂm
Kk th TBAS QE#&EE{ dehﬂ'ﬁn @pﬂﬁ\{ birfing Prdtkihd hn
tﬂg}tmt Ihg bi ﬁdl ngpagﬁgfnnl ty 0 eacﬁ}a%réﬁ I'ndi W E prl?)rgtﬂg n % d

contributing to foining arexptession cofstrritamsing appropoiate tinkel Asssmbly] and asysnmptyaesuencese d
rel ative t he affinity for any natural target sequence (i.e.
CNAs) frofrmwhich the DNA binding recognition unit 5 of the TBA is
derived. Any corg@ffiple®t |oss in binding affinity for the HIV TBRs is nore

t han conpensat e upo or at i, o f t emJItl sde

bel ow s oo e s i e
each conmponent TggAsihPthe Wmﬂbmdmg p@mmgwhaﬁmequ‘dmgly,the
sequences to formthe rrultlrrer IS ohvj at adj ust,j ng, t he

bet ween the chaptetssehown i Figwe 7 And M@%W@Wﬂ%ﬂ%@%w
that thesggy conpefnyfttreby reduce mﬂ&wﬂi&@smummumﬁd The resul tant
reduction in the dinenSionality of diffusion (effective

concentration increase) for the TBA asymmetry and assembly conponents
On the basi o of Efiliee 2 Producton COHBROBE-TBAL 17 T 0% T on 0T L nkers, i s
adj usted to achi eve By the approprigte hseeof Wﬁ?m% grrdgwoduess which arg dimers,
conponent TBA w THeft pREHE flibmels ot Enlar A, esomlich A0 Tn i Stion,
mul tinmeri@s a hexamncrﬂ'BAxxsvprdaducddabyem;lmaektﬁmm-lsB pHQ dimerie TBA ysingossymmetry
now expanded TB%eE&e%%e%m hzxgﬁjena%letﬁ%cr formation. In addition, the asymmetry sequences enable the
tetramerization of the p50 dimer with an SP1-SP1 dimer. Finally, additiona_l asymmetry sequences
direct the hexamerization with a dimer exhibiting nuclear localization sequences. This is
accomplished by incorporating, for e_xgmple, asymmetry sequences from insulin, which in nature
30 forms hexamers. This hexamer formation is directed by the sequences, SEQ ID NOS. 85 (A) and
86 (B), 87 (A) and 88 (B), 89 (A) and,90 (B), and 91 (A) and 92 (B) (see Figures 13 and 14).
Because of the extremely high aﬂinityforthemV-L'i‘Rthatcan.be generated using a
multimeric TBA, the compounds having this structure and which can be used for this purpose are
referred to herein as “HIV-Lock.”




mul tinmeric conplex (the square of the affi nlty of each TBR recogni zed by

each co BA of the multinmeric TBA), whil Q(gmsggnmyl ng a
| ow afflrwﬁna?&ﬁgsg In the sane fashion, other mul timeric TBA
conpl exes, aside from H V-Lock, are prepared 20 TBAs whi ch .

can be forned in this fashion include the gllomﬁng sequences, which are
assenbl ed by linking either the protein subunits or nucleic acid sequences

encodi ng t hese subu :%gﬁmalHIV Locklsdeﬁ‘&dwkdoﬁiéﬁu%(mgtomethoqswﬁ

Li nk Sequences from
B art)TBMbbhﬁmeBRsmtthIVL’I'RtoconﬁxﬁthatthsbmdmgafﬁmwbﬂéabliDNAbmdmg

wher ei n groups_| -. Sl f quences s fro
G oup Sel ect ed"‘?‘?’%‘iﬂ“@ﬂ’d’éﬁf’@% °nog&mﬁmgﬁcfg‘? B““Wﬁm%(g
| D NOS. 85-92 &ﬁiutyforanynaturalmrgctséduenoe(le CNAs)ﬁ'omv\hthtﬂeDNmeimgd'edomﬁWmﬁf

o JSEQ 10 NG, 85 B diivla. Wy Snchiiogny 565 binding affingy o the HIK TBRxis mossom ¢

to SEQ I

any of SEQ | D&%&&Wf&ﬂaﬁdﬁ%&uasd&mbﬁbﬂw

NO. 101 linked to either SEQIDNO 74 or, SEQ I.D.NQ 93; or SE W
96/ 17956 There may be competition between the bt ofeaehcomponentTBA orxtsTBRand

PCT/ US95/ 1594§ssm link3R
NO. 102 linked to '%é’%ﬂ 58 % ?4 or toStI:Zo(%nlth[gmN%nm%SH%Irsog‘r’]l?/w% yagllz_uénn%he
NO. 72, 103, Memhmm asymseqmmmhwmmmtsuchmwmng

ISEZ?f i %oogx;gpgres oF “s?ﬁ%"f?h‘ilBAs are tg'g(fe?'ﬁn% %%@m@sse%ﬂ% éeﬁ'ectm

fol | ows: concentration increase) for3be TBA asymmetry and ass@sd ®n1}1§nents results in efficient !
Li nk SEO I DS

: 109 85 +
Vet Ser + 104 formgon of fhesuultimeric complek. A

110 85+Nm:ﬁhsbu§1§)dfmmmnng,thelengﬂ1andoomposmonoflﬂkm1sad1ustedtoach1eve

111 t.Ser. + 105 + 99 +102 + 74
112 MWW end hiural gpquences. In this fashion,

113 15 ; pibdacied gt TBA IR have a low affinity for CNA and TBRGequences, the multimeric

114 c%xggl::?élwxll have an extremely high affinity forthenowexpanded TBR recognized by the
multimeric complex (the square of the affinity of each TBRreeogmzedbyeachcomponent TBA of
the multimeric TBA), while still having a low affinity for CNAs. In the same fashion, other
multimeric TBA complexes, aside from HIV-Lock, are prepared.

20 TBAs which can be formed in this fashion include the following sequences, which are
assembled by linking either the protein subunits or nucleic acid sequences encoding these subunits,
as follows: |

Set Link Sequences from Groups
A I+0+10
25 B IV+V+II
C IV+II
wherein groups I-V consist of sequences selected from:
Group Selected from Sequences |
I Any of SEQ ID NOS. 85-92
30 I " Met Ser, linked to any of SEQ ID NOS 104-106, each of which is linked
toSEQIDNO.99.
m SEQ ID NO. 100 linked to any of SEQ ID NOS. 75-84 or 94-98; SEQ ID

NO. 101 linked to either SEQ ID NO. 74 or SEQ ID NO. 93; or SEQ ID



C _ 115 105 + 64 : PCT/USOS15944
116 - WO9%%{1J8¥99+73 15 In this fashion, choosing

bet ween appropriate asymretry sequences, assenbly sequences, and
DNA recognition units, many different TBAs may be forned. Furthernore, sets
of these, such as SEQ ID NCs. 114 115, will associate with

each other but diners of SEQ IDNO. 114 or 115 ot for

to charge repul sion in the nutathNl Q%MP%Q@&MZ‘&’%@@N@%@‘ E%gé’ﬁ)
cro;, 20 SEQ I D NO. 105 i yy@& 70oM8! 7m@,tﬂd negatively charged cro,
and SEQ ID NO. 106 is a novel mit at ed, ositively charged cro).
Natural |y, given the &¥ino aci d&&qﬁﬁﬁ@@b‘p&% 6TBAs, one of ordinary
skill could produce v r | )@Y nucl eic acid clones encoding

t hese, and such reconbinant clones naturally form an i nt egr al

part of thiss |nv6p¢aiwamﬁ(ﬂesofsuchTBAsag>§§Q3MQS) 109-|l|161aqsg@blemfﬁgpws|_" V- LOCK"
In much the same nethod as used in Exanple 6, the "H V-LOCL" Eroduced

according to Setanpl e 9 | SSEQIBNO. the TBA reag

simlar results. 30 Exanple 1 H V Tegt Vs

Testing Blood for Donatifon fos 2&( t#é%ﬂ"éﬁﬂ"f?r&%'rg%d to
be tested is not limting, as when sanmp{es of bl@AohEiXer + 104 +99 +72 donati on
are to be tested for H V contam nati on, tests S|mlar to Exa ?e6arerun,
but for each of WQR 96/ 17956 111 86 + Met Ser + 105 + 99+ 102 + 74

PCT/ US95/ 15944 56
t ubes A-C/10about 5 nL ofAbl ood is pell &Zd in aw&%b“'é%fwfﬁ&e O her
reagents are scaled up as ne sary tquh I gquantity
of TNA present in the saﬁw‘pl e. Yﬁs Exarrpogg"'alggs‘3 hﬂ&ﬁ'}:gﬁl{%ﬁas an
Anti-H'V Therapeutic Agent 14 " Hi\gsligK" produced according
to Exanple 9 is fornulated as al ng/ml_ solution in | i posones

and injected intravenougty into a subj ¢t§ who har5lesdn tested ‘and confirned
to be infected with HV. A doss of about 0. 1 to 100 ng of

"Hl V- LOCK"/ ki | ogr am bodyB mass i s i nf us&¥p over 1°5+99+73a t went y- four hour
period andist he concentration of HV p24 in the patient's serum m)nl tored
The treatnment is repeated as often as necessar such a Y\/n

el evations in the ser Jaibisfashige,chposing between approp %5

HI V- TBA Const r UCta SENA rkBHitidR Giifs! fhany different TBAs may befom%drmmdfaa&s of these, such
rHe'{/r E¥:?r al or 1l SSI\E/S%%E)SI lsl4l£deldlstv(v)ﬂl (ajs(:cl)cI1a\t/xz'.ev51th%ac:(l;l%’rc]hst:;E lgutugltme?sno(i\'% I rigNan 114 0r 115
| will not form due to charge repulsion in the mutated assembly sequences (SEQ ID NO. 104 is cro;
20 SEQ ID NO. 105 is a novel mutated, negatively charged cro, and SEQ ID NO. 106 is a novel
mutated, positively charged cro).
Naturally, gwmthemnmoacxdwqtmofthmeTBAs,oneofordmmy skill could produce
recombinant nucleic acid clones encoding these, and such recombinant clones naturally form an
- integral part of this invention. -
25
Example 10 - HIV Test Using “HIV-LOCK™
In much the same method as used in Example 6, the“ -LOCK” produced according to

Example 9 is used as the TBA, reagent 2, with similar results.

30 Example 11 - HIV Test Using “HIV-LOCK” When Testing Blood for Donation
When the quantity of blood to be tested is not limiting, as when samples of blood for

donation are to be tested for HIV contamination, tests similar to Example 6 are run, but for each of



bi nding TBA to an infected patient. The vector encodes a chaperone, such as
Cro, andwRFsiEnses DNA for binding portions of ppéTuSbssssse’
vector al so encodes a chaperone on which an SP 1 TBA 15 f ol ds.
Asymmet ry sequences are provided such that upon co-expression of the .-
p50- TBA and t he SP1-TBA in a singke HV infected cell in vivo, an
| mmedi at e associ ati on occurs between these TBAs, while at the

same time prevgpling %‘Pﬁlb@.fzé Fﬁ%m%&% %Ed

and endogenous g%& ﬁ?ﬁ)nomsrs LS sequerices bd)';ﬂ rg%r ov&% %ﬁg
TBAs so that, WwwemmemAmekmdl ately rel ocates
to the nucleus of the cell and binds specifically to 20 I nt egrated

H V sequences, thus prevent| ng any transcrl ption fromthat | ocus.
For this purpoExample 12 {8 i ergpegticcAgeats encodi ng DNA bi ndi ng

uhi ch doss not bi nd EY-HAEK Wm%%sem%#@s@ ol S,

upon bi ndi ngbolipotadm mﬂﬁmﬁm@ﬁdiﬁbjmwmmwwmmbemfm
associ ati on bet) C t he .. Ls.to forma co

which tightly 53&“&%@5"” 9P mg of ﬁ@f‘ﬁﬁg’fﬂﬂ miass 1§ Iised over
Exanpl e 14 - D[ sr@Sdut Bouf péiod &dméemdd&m&mbmmlp&mrssmmm The
Thi's diagnostic for human apl | | omavi ragisﬂﬂmgkes advant age of the_known

differential bE3aHReDKIS repea louations ity SEYMARA O6YE o
test whigh indicates the susceptlblllty to nallgnancy in 30 a
patient. The papl |1 omaw ruses are a group of smal | DNA viruses associ at ed
wi th benign sqExemplesl3 - Use of an HIVSEE : P s i n hi gher

vertebrates. At |eag t"éf?"z Hn?ﬁ-ﬁl mggdﬁf lﬂ@P&Mn&Hﬁ énﬁéf%fgsan
(HPVs) have been foun hese ﬁcéé/r een ‘assocl ated wt speC|f|c

clinical |esi obmdmngBAtmn patient. frhemtormvdesamqguchwmmdm 8,

?Edggﬁ\e/; 2I3 hawgﬁ%%%mwwgﬁ%ass&l 3?ed W C‘H%’Z i gns.

| esi ons15 VﬂcﬁGAﬁﬁﬂﬁﬁryscquenmareprovﬁedsuchthatuponco-expr&monofthcpSO-TBAandthe
PCT/ US95/ 15944

of the genital Slflrggf\ mﬁ%é“%““é’ﬁ&”ﬁﬁ&%é”&?‘wm ?%‘tﬁ?ﬁ ﬂme
associ at ed W t TBAs, while at the saie¢iifie/preyeaming amyrasoviationdsetwren the DNAtindisrbonicd of p50

transcribed in cel | n establ ed from cervical
car ci nolmas | Wgofﬁiggmpfél ng FRUTpss afe ?V@%I%%mé‘?@‘ of
a large set ofmmeAmwmmmawﬂﬂwmmémywl

car ci nongs. Ani mal nodel s have shovvn that beni gn

papi | | ofvi rusmtes@wsﬁgvemg%e@vmmmmm tlocus. esj ons in the
presence of a co- CaF&'ﬂQE@rﬁ%seHmd%@ ﬂ%ﬁﬂﬁgamﬂimssuch
nant Cervica

cervi cal carcCl esi ons

usual | y i nt egrthatshe cxplr@sqdmomum wm%bdmtoaTBA whicly does mptchied Wm

ext rachrormso % =l rﬁ Em\ém&%

provirus usual b“!rﬁeﬂs!ul s’in ?tﬁgheﬁnsruplglaogn o] e'vira %eﬁpo&%n L5 |n
frame (ORF). Desquiation bétween all ctimpoosutsi afrthe TBAeaUE taCfaFin mmpbxawhmhaﬁghdyu and
cel | s from.s r C arci nomas has shown :
transcr?%tlona ‘E“&@ ﬁ%@ﬁwetkgrat ed HPV-16 and HPV-18. Wen HPV- 16
genones which are present in the hurran cervical carcinoma cell
| i nes Si Ha and ' : di ff erences

e kg

found in the iHempield-liagn VETE g0 Fapillomavi 'e, the si ngl e HPV-16
genone Thmdmgnoshcfmhmnmpapﬂomammwksadvmm;ofthelmownmﬁ'ermnalbeman
benign and carcinogenic HPV to provide a test which indicates the susceptibility to malignancy in
30 apatient. The papillomaviruses are a group of small DNA viruses assocxatedvmhbemgn squamous

epithelial cell tumors in higher vertebrates. At least 27 distinct human types of paptllomavxruses
(HPVs) have been found; many of these have been associated w1th specific clinical lesions. Four of
these, HPV-6, HPV-11, HPV-16, HPV-18, and HPV-33 have been associated with human genital
tract lesions. In general, HPV-6 and HPV-11 DNAs have been found associated with benign lesions



integration occurred at bases 3132 and 3384, disrupting theﬁé‘?%gn
with a delwoioem79s6é 0.3 15 kb. An additional 50-basepai '

HPV- 16 DNA resulted in the E2 and E4 OFRs bei ng fused. The 5
portion of the HPV-16 DNA, consisting of the disrupted E2 ORF, is ligated
to continuous human right flanki ngSdequences. In addition, a
single addi ti onal guanine is detected at nucl eotide 1138 in the
m ddl e oft he E1 offthe g&hlabt@sdi?&( 16 dﬂ'd(-ﬂs cand HRM1B3 bﬂerﬂl&OM fovnd assotiated with

El a and E to a
conpl ete genom::Ifﬁ“”’**?@‘gj‘?%‘f ﬁs'g e on @%ﬂ%gn’%as acce55| on nung&l%ﬁa}

18; t tarcinoipd. HRV-06,/HPYR18) ind RNV 33 drslikelydo batnletwormeBheSof k lasgs set of
accessi on nunber 2: the | et e of HPV-18 is

avai | abl e on @ﬁﬁ@é%&%ﬁ%%ﬁ‘%ﬂ?ﬂwﬁ% As a
prelimnary screen, thﬂmﬂaﬁddebhaﬂmhdﬁ\matbéﬂgtpapmommmhamsicmmdgrbﬂmanlgg'nmn
cervical - bi.o sa a.si /.no,’ e, of SI

usi ng, for exanﬂ?@“dﬁﬁ"wsﬁgp°&°¥%§“¥9§£ @é’éﬁ 13§ bech M&%

E2 TBA as descridgslods gmgmm,{cmgmgn}mwmiu mgmed:mememmm genome

I rmobilize with the TBA an tect si gnal BNAs a BBAs)
Once a hi opsy s chwb itherg may alse) MA Qﬁm (PEHPV to form the
information i's qGhahiaGdua mmsmm@&shﬁu&%ﬁ@wﬂmm?wﬁw&hﬁé (GKF)t DRspifeV

by analyzing th mtegratYon status of "the virus in human

genome. 310 disruption of the E2 ORF, andpmgmmo f colldings\from severpleervical qarcipomas has shown

sanpl e and hybr%%m %ﬁ ﬁPv-lsand -18, HPV.-16 genomes Whith ¢
t he sequence hi's probe wll bin to al'l the fragments I n
t he DNA whi ch hmmmmpmmwmealmwﬁhmmsmhmbmexmmmmm

éEQ ID Elxopose * fieretontes Boundl o %&“ﬁgﬁﬁﬁs Y‘Wq% HEYB genome

fragments whi ch ifegratiod Gbctireickt bases 303BandI3384, dgrmMgtheEl and\RD QR¥s withaaieletion of 0.3
PCT/ US95/ 15944

58 ! kb. An additional 50-bageppig.dalstign of HE VIS ENA trviied b6 B2 24 BEOFRE ™%,

gut of ZthL‘aLgefugal (;Eieoy NO 6t2m HF\LIGbDNé\, consisting or{'the disrupted E2 Oﬂ; mslxg];lbd to
: avi ng is hybri Wt t orLm
a BBR continuous human WI Hor, g sip Bao‘lﬂﬂﬂfgo i detccted o

repressor as a :ﬁ?éhud% g Rla%%aseﬁauaddauonresultsmthefuslonofme*sla
portion capable 0o ridizi ng vmth the TATA site on SEQ ID NO. 61. This

added andElbORFstoasmgleEl:@RForm a TBR on the 5 end of the large

del eti on. | 'ﬁhempleteéenome of HPY- 1I%thﬁblef6ﬂ@%éﬂﬁﬂa&¥aﬁnww2ﬂﬁ

a TATA bi %%Il ng protei recognition unit.
5. The bounckhé rcagplemtgnmeeofdﬂ{\éa?e ischviijeblecn GepBanbres acrrssigBRumber M12732; the

descri bed above. I B y

i ndi cat es t hat t‘??@‘pfeéergjg‘”?‘r%f V'ls?gﬁgﬁswéeﬁmlﬁ%sésent G308 in
the TNA. Since this dakatpreliminasy sceeen shefaetbf wa HRV rinfedtiom isrestablished for a1given cervical
pI’OVI des insight .into ».mal .gnancy. po |

i nfection. This ?}WF?&?P@H‘&’&W‘%W Ny y‘Ysp ﬁ%ﬁ’%&&n&m\h‘l‘s SEQ
anal ogous2gssay WRNGS. d6-53h@ddalEX TBA aefdmﬁhed&bpimaaepﬁm D)4 rbindivigi thé PNA,
al so correl ated lﬁxﬁo@mzmmmrm,a'ﬁv | ndsll,l wi%ﬁ&”a%ﬁﬁ%}\s).

Once a biopsy sample is found to be positive for HPV, additional information is obtained
as to the malignancy potential of the HPV by analyzing the integration status of the virus in the

human genome. . :

30 1. Fragment the DNA in the cervical biopsy sample and hybridize to a blocking probe
having the sequence, SEQ IDNO. 60. This probe will bind o all the fragments in
the DNA which have not spliced out the 0.3 kb fragment.

2. Exposethe DNA in the biopsy sample to a PNA having the sequence, SEQ ID NO.
61. This probe will only bind to fragments which have deleted the 0.3 kb fragment



15 The TBP recognition unit used in the TBA for this assay

may be E%Q?%p, el exarrpl e, from a sequence sUGrTASSISHES94h D NO.
70 or S NE) Exanpl e 15 - Reconbi nant HI V- LOCK] err ]
Pr oducti on. Phase One - Preparation of DNA to Produce
the HI V-Lock[err]. In vitro nutagenesis 0fg20 t he codi ng regions of

the naturally occuring, cloned conponents ©of the HI V- Lock[err] whi ch need

to be nodifie °ES£{§E’&%Q" .
nodi fi ed protocol incl uges the M%%% SCIrrp pFA Fftn%;{&f

cont ai ni ng each of the Ipreselithg conponents of HI V-Lock[err]. These are
transforned into cgnpet - cont e

grown. Single stra(r%ded %AM%E@%@%MM@@@SQ@

for the nutagenic strandvhnchGallgﬁmlmlcwbnﬁﬁmﬁwwa@ﬁ,h&ﬂg&lﬁ:@%—sﬁn&d
mut ati ons, including the.incorporati,an. of restr sj.t are
synt hesPzed and t reat ed PRSP &%éma%%%ghﬁfé’nﬁhb&bﬁ%ﬁ i‘?’ﬁ’ e
ki nase treated oli gonuclwﬁmd@mr&mﬁ&m@emom ngl e-

stranded tenpl ate, and ﬁ@rrultﬁ?enr C strangxr s..synt hesi zed and I gat ed

according to the MhaGe fibeying gl ATA bidig protein DNA

Sequenase 2.0 provides tqg rase. L| braries are screened
usi ng both g[err]P end-|I abeI ed nucl eoti des cont ai ni ng seguences
conpl ementary to t#e inthhe meﬁamﬂ BAs asslesaribedpbovee

pl asm qoDNA and i deydfaldox st?’%ﬁc %’#%&g?t
mtrodﬁiged restriction sit e nutations are a on ?%dr?:ie%%b eguencr ng

wi th a Sequenimstbe ENA, Smcethmdekhm‘ﬁhmﬂdlﬂdmmakmm”sypmdmxgmmmﬁw |

Prase Tuo - pPAUEEOPOR Lo B FEIN el g SRR Sttty prtomzg s

cells are . analogous sssaytbasedcnithe delefioofithd 52-basepait ﬁmmcbwmmwr]

(I

cells/m, log S f ect ed wi th the bacul ovirus- WO 96/ 17956

CCT] S5/ | 5o B V-ndisd tabghines

59 15 C oNn1Thé TBPWcdghition dnivuded inithe TBA for ﬂﬁstassaymapbsm maexaﬁ@teeﬁbxﬁ 0
recover the reconbi na conprising the

HI V- Lock. In P%%f@ﬂ%é‘ﬁﬁwédwm&%?% expanded from fasks to
sSpi nners and subsequently to bioreactors. Follow ng infection
the cells are harvested at 12 4_ 36, d 48 : hours for the
protein. |ndi ee5tRHA g1 S roughout the entire process.
> Pbﬁfseo‘&bm%pmﬁ’wdrbmt mu-ﬁéthtelmvtttaékmqk wardmt?gtaﬂés&loﬁs
The harvested proteins are first - separated from partrcul ates by
f1 owt RPough the codingasgions of tenatuoally oesusring; gloned, campensntsenf the FHV ek iwhichinead to

ot 11 Tuged” afe HARIE erofindd ik AUBAGLE Phide i T HEHAE eﬁﬁéﬁﬂ%&*’s i e

i munopr eci pi ofit Bhesséript plashidchupining cachiof thedbinding sappanguts o HN\heck™. These are
of t he HI V-Loc oF ! }%Rmmﬂggh leﬁgg Eﬁ" %4 é Eﬁfidﬁﬁng S n
SDS- 10% PAGE ¢ Rell 1 es %’W %ﬂ%ocﬁi erlr £
Protei ns Agai mmmmmfmmmmoummmmgmm
usi ng olig | eot i d | nal
apoat Bng | OB ipfed bR B of el R Rt ' Bl SR R
kappa |ight cpalymuckotiterkimsegidGtER. i The kinase treated oligoptlentidesrare drinealed to the single-
olrgonucleotrders annea torts co Li mentary -st.rand and. end-|
with g[err]p Standed templa ﬁﬂ trankl i symgemﬁ%ﬁ“td&ﬁ %fms’ @Egﬁﬁ‘f‘%’ﬁed
by conbi ni ng prsedebl, Mﬁﬁlﬁrek&ep&@nﬁﬁsmawwwmmesmm
using both g-*P end-labeled nucleotides containing sequences complementary to the introduced
30 mutations and by isolating the plasmid DNA and 1dent1fymg the mutants by the presence of the
introduced restriction site. Themutauonsarealsoconﬁrmedby sequencing with a Sequenase kit.
The HIV- LmkmDNAmclmedmothebmﬂwmmmsystemmthapolyhedtonpmmotor
Phase Two - Production of HIV-Lock™ Proteins Using Baculovirus. Sf-9 cells are
cultured to a pre~determined density (about 1x10° cells/ml, log phase), infected with the baculovirus




with a Sllgbt{‘ﬁ’/ | ar ger amount of HI V-Lock[err] in a buffer a 98/15944

t enper at'ur ¥ minut es. Dithiothreitol is adde pI’IOI’ to the
addition of protein. Iron (11), EDTA, hydrogen peroxi de and

sodi um ascorbate are added and the reaction mxture is incubated. A
guenchi ng agent is added and t he pr%%lucts are anal yzed sui ng
denaturing gel electrophoresis. ‘I;Dl s i s, done for different 20

concentrations ofOHHBRg| L}F’H“Pﬂfngél'd ﬁ‘Fég@d’eﬁPé’F"n&embmt proteins

phosphoi mager  scandsising B HIVE.0ck™. In the scalef isNAtiedite SParted 'ha?k@w
file is analyzed to abStract the b| nd| ng“g f|n|ty of HIV-Lock[err; or ?’t‘tm _
H V DNA rel ati ve andsubsequentlyto bispsactors. Followmgmfecnonthe 42,94, 36rand 48
testing iteratio Opnkifdes P{.c[zg k[err]
and ot her TBAs f%r8 E| i‘/dﬂﬁg t her o(r?’ggﬁl&lsl ard 'S pr 0CESS rrakes possi bl e
to design i nding 25 PmmmdmhocmngMmMMmm

conpetitive with W
in the genone sawﬁﬁ?ﬁg&ﬁ@eﬁgo nmen onttﬁer organl Sne g’ﬁ‘ﬂhﬁ’ﬁﬁ&

f or S e (Tthe conerifigei prodnct i therestavilepfiterealn Extracts doethereabntrifiged sy 40,000 rpm at 4°

af orenent i oned .Thi s hod i S aJ i d r.odugi
bi ndi ng. assenbl %O%rmﬁ‘p%‘ %t“ﬁ‘“‘t"@%’l’t ?f’é’\',%\ against one

EXNA alnd TQA- RI\N/Q Eﬂigé f%'mﬁmﬂ‘ &ﬁiﬁf bricita Ilﬂﬂﬁ:oﬁfeml lﬁﬂ;i@brmd dréifim o3 @n Sll)S-IO‘:cA PAGE gel.
anpl e - Method for identi c aci d_bi.n cules for

product i ontlf TBAs and’haseFour-T ‘gg}g%&&?ﬁé"%ﬁq‘%kﬁgﬂﬁ‘& obility shift assays are
I'n the method of cirfédout Wking 2h blizBnuckdids AGRAE tHe HIV dhg eat and

bi ndi ng assenbl i es are assenbl ed i denti fyi ng nucl e| c aci

bi ndi ng ol ecul effagments mmmbmamg;m%mmm light chajgrand apigrpglglgntin

PCT/'US95/ 15944 reguiation, The oligonucleotide is anncaled to its complimentary end-labeled ith g-8p
portiens of the ecu es? onsuchC alsf ashi on lasmgtno achl eve ngs Wha Wi g

di scriminate bet W& particul ar target sequences and even cl osel y

rel ated segguences.
bi ndi ng nol ecul es i nvof\é%?ﬂﬁg t}“?’E"ﬂ’ovvl t"g@é@%@t&%‘“’”mdﬂd’&w‘%ﬁﬂ ni ng a

bi ol ogi cal sanpl svithanslightly fagger hmount of HTV-bock™iica bafifer at folomsteropeagatore for, 10 minute§

S oot - 4603t 8t GP Bk, U T B B g and

reduce the size eaﬁmtmmaddedmdthereacuonmmfeﬁhwbmmqmmn

glgpentdsnidded nd
I n the sanpl e. Contacting a first aliquat the, fr ted
nucl ei ¢ aci ds wt’#?ﬁ"’é%fﬁﬂ”&h’ﬁdg #&H{‘%ﬁdé e, Olih‘s 15" done 10f Gifterca

contactingea secebstentratith#bf stbtein eThE rAAIRS gaqkma Eeqihd@hwagertsmnermme
control buffer nmedium 10 cont ai ni a nown prof| | e of

nucl ei ¢ aci d bi na&swignghighgesglution image file is analyzed to abs bindingaffinity of KEV Jiorkftffar the
to identify fragipoiNAdtve 0R¥fula DN €d behavior i n the al i quot

contacted wi'th the t ar get b?nc mol ecul es as opposed to the control

aliquot. This is tiple desi W@%WMMPWQMMQSMM“

el ect rophor esi s, a%H‘Q #ﬁﬁgg) I:Qldﬂt@
_performance I|qU| %’r o?r%?%%o? paper chromat ogr ap y or ;lb})et dm ans
which 15 25 ambhssmbﬂnahsbmm&nnnu@hmpMemmhuﬂdwbmmdordmgle

a5 opposed 1o h SHAPR S AR IRk Snfis Tos devplopment g TR for ot G B

- sequences mthmtheseorgammscanbcmadeusmgtheaforemenuonedmethod This method is
valid when producing binding assemblies for all nucleic acid TBRs including DNA-DNA, DNA-

RNA and RNA-RNA hybrids and combinations of these hybrids.

30 ' . | . _
) lS-M for identifying nucleic acid binding molecules for ction of TBAs and
BBAs of the invention:

In the method of this mvenuon, target binding assemblies and booster binding assemblies
are assembled by identifying nuclelc acid binding molecules, and linking the nucleic acid binding



5. ldentifying and isolating fragments which do exhibit altered behayior

when coRygeksfbski t h the nucleic acid bi neimmgsesnssaul e and
ei ther sequencing the nucleic acid fragnent to det erm ne
whet her known nucl ei ¢ acid binding nolecule notifs are present, or directly
20 i dentifying the nucleicggcid bi ndi ng nol ecul e bound to
the nucleic acid. The latter can be achi eved, for

I b
AT €1 DY O P el T RS 1ol it ¥ P QRORIRRE e

whi ch bi nd t o paitiulertarget sequencss aind eveo ichsdly rethted gequences. Onemethodfondenufymgthe

nol ecul es. F 5 ferably nucleic acid
notifs are uselad?’%?cl ?’f‘ﬂ"& | agnospl C orfopﬁﬂnﬁaégt ic 25 pur poses
wherein the tdrget Ohtgihieg @ lmiogkahsxnph)mtaxmmthn ta‘getgiue!eiutabiuj ZihiN epulduiss, €orc

acid bi rgdl ng !errol ecul.e tar et "1% w&@xtha 9 | ex target

bi ndi ng "assenbly c antage of the
proxi mty of QlffemhmﬁbmmmmWMmet he

specificity of the gg@ gaserrb‘lsed frolm &pe d| vi dual nucleic acid binding

conponents identifi% ®nucl ei ¢ aci d binding portions
of the nucl ei g, aci dCoaiactilp @ Grsta@bgast wmmmmmﬁe&&olm&amme

Exanpl e 17 Nt hod RAHHEAERRHisiotofibe R RS el Y0 sl bif pedim

Accordifpg to the Mehhiniding 8 RAownPTORIS bf dubleid adid bk mpleqldsS | nvention, any
nucl eic acid _ sequence can be specifi ca%l y I denti-fied.
| denti ficati od of t@%&ﬁmmw mm MWWMN%'

PCT/ US95/ 15944 th + bindine molecules opposed control
61 by c?l‘)m tacted e (t)hg or ot Ot This is

tairnin )l e of a atlentsblo
bi ol ogi cal fluid oracessp liyen @Gﬂ?&ﬁmm twodlmmmonsﬂlworeamd

of HvS e PR 9%55?2%’?.5%% Dk aloifin U W) i

The snelsl est naturaweglsaabﬁmmhgxavbubﬁ@enmhmwdﬁaMMEmmmdw—aﬁt

5 % A et onal bR B prpaId et e ipleie Mk bl e 7O G

:—II VI otng tter m'sn?l ﬂdﬂ&ﬁ@;hgéd:ﬂtﬁﬂamﬁagmmswm&fxﬂmﬂt?ﬂwum«mmemh
oop structure for rQm ridization of. seguences
in TAR, which is j “?lel‘f Bc"?ﬁl?a'ﬁﬁ é&eﬂ Cofeid Zasmsnt 9o

bul ge and two st emdetermine whether khé¥@Pms tﬂ?lbdﬁleahotiﬂ are ppédént, or directly
\/rolo 202 202- 211 The Tat, (S Jd bi. | dsto his,

str uct with | O\Aéﬁi"“ﬁﬁ'l"@ﬂl‘y‘“a?ﬁ 58@9‘“3’&1"‘1’9&% cidy Thedatter cap be
thr eoni ne or wher e Jisa e mmga@smeawm&aeﬁm

Vi rol ogy: 194, 530- 536) . Ut| I | Zi n these acts i n_the. i nstant

net hod i s accorrpnsanrésiwzsly bodiesphiclbindite ngwqysmqswbmﬁmme
to expose the nucl 3’5& eciifes ds and reduce the size conplexity

of the nucleic aci 2 Contacting.a TBA wth the sanple

which identifies am;hiamnhoﬂmmmmngmpmwnfswmm@mmmwmm a
pr oxi e flankin
purposng‘,'tsl s m&%@m@é@%&%%%@%@%ﬂme usi nénd‘%t

as the H V RNtolqealeitdrge. tlnththw aoompiexk target binding assembly can be genéfaedowhich tikes
spect {11ty Sugl | 1ator el 't ARAEERuclel ook oA otodfr e o ifkobe e
specificity of the TBA assembled from the individual nucleic acid binding components identified.
The various mucleic acid binding portions of the nucleic acid binding molecules are then assembled
30 into the complete TBAs as described above, for example, for HIV-LOCK™.

Example 17 - of identifying specific RNA ces in 3 sample
According to the methods and composmons taught in this invention, any nucleic acid
sequence can be specifically identified. Identification of target HIV RNA in a sample is achieved



TAR sites which may be present due to such other pathogens
cyt onegal oWQ W479%6he TBA al so has an ant msg%lr%gnent

whi ch recogni zes the DNA-RNA hybrid target binding 20 regi on
formed when a probe nucleic acid binds to the HV LTR RNA 3.
Elimnating any "cross-tal k" produced by binéing of Tat to the TAR region
of the HV RNA due to such contam nants (cousin RNAs) as
the CW TAR seqb¥nbtainipga mle@&mglts blood or other btologxcal fluid opextraet phich gray @pntsin the

o ch i nd mor & Ty h: e 8 Rl YA Vil Y2 i ol ARG Y

binding to a 25@mem&bmmmmgmmnﬁmmmmm$wy

Zg:o(rjo;?rgltgl SyseaP& }:‘lgﬁr'l]g\fm a lFI Wﬁ?&tlﬂ%ﬁh’usrﬁ%mbusm ac'hl evedgé%"?%mo

result of & he functional domams,mdtmmhvdm@nmﬂeﬁmﬁaﬂ’ﬁemlmgwmimﬂemaﬂ@d

161 anot her  dabc e i 605 Ry ioqb ook forpd o e el hyoriamion of gl

rat her in TAR, which is jiish 5o the HIVLTR. \HIV  TARIRNA fohms a dinicleatide tulpé\and Gvolstens

boed i o n o doos s 0GR of . foof VRIoR-202202-211). The Tat (3EQ. 1, 116} i€ o s
of this method, Wh@m&ﬂd@mwmﬂmaﬂmmw%wmmssm

with the HV LTR RNA Accord| n dupl ex segnment of the LTR sp 1l sites
can be cr¥¥ated &8 Asgresidue. (Derse & al, 499[3h\érql%ewg}8‘!9%ﬂ F-nitilizng Hese fagty

of the HV RNA flaaiss fiédd b@0i on which is 5 to the LTRbut
is in close proximty thereto. A TBA containing Tat and two Spl bindin
units is V\@96/fmnnngabxologmlsmpletoexposethemmlelcacldsandreducethesmecomp ity
PCT/ US95/ 15944 cic acids

62 chaperone& to provi de Tat binding to TAR and Spl binding to

the Spl bi ndi ng2si t edonestipe a TBAanith the sample which identifies a lihrid RAR binding protsin sequence

carried ot by addin W e . .
al t er nat ?l\?e ‘PNAs ha\%‘?gﬁé’g%% } n %W’(?@M%@%E

be used. A TBA i s useassembled on cro as thieichdperonenisirig Tat ssrilse HEV RNA speSifit binding molpcule.

units and an anti body, uni t.which.bin ot ypri.d
produced from sanpl e cfpf"ﬂé” 5@%&%&%%%@?@35’%})

ﬁlg.d HNﬁS ] % ” béﬂm%ilit’lﬂhéfo)éudhfbﬂ:eﬁp@b@bmascymmegalovmdth?m
turally, those skilled i re wi regogni ze t an

conbi nati ons 130319& s@&”@“b‘ﬁ?&*ﬁwmygﬂ&&% E’Hé
herein. 2010 %mfomddkvh&h%ﬂoge&ﬁhiﬂéﬂbﬁh@@%émLMP{xaﬁp' es and
enbodi nents descri bed herein are for | ustrative poses onI

and that vari ou$- nodiBliminating sy “csess-talidyeduced by hinging of Tat todhe regisa of the

\?\nu?ﬁie?lt teﬁe spirit anga%lﬁr Vi ew o?&%’;ﬂ’ap?ﬁ&cat | o%ammmsﬁw scope

of the appended cl ai MMMMMTMdm&tWthAﬁﬁSMDEm&sMWMMw)

gﬁgrgglers]t 2(rjeby t hese cﬁ‘gﬁglé useﬁw‘iry* ?’Ee ne ho%ﬂﬁé‘h‘f é"&%‘gﬁ%&gq‘lﬁ%\s}’e i
ltwill al2%o be under sbwsixRNAsure conspeteti fromlthenugleis ecidisaniple by the Tat vatingt. Onaheother
or ot hervi se. per mit e b PRE 8RR by afnfiH i aole tins hified of g orthe
anti-sense, it could mmm&mmm@mmmm This prooéss isdllitraed inoO
coding or non- figure 150 T Sie opect oF this Samie meihbdCthe TBA could be ane in which, rather

than using a variant of Tat, an antibody is used which recognizes this nucleic acid segment,

30 and the TBA used is a double antibody TBA.

In an alternate version of this method, a probe nucleic acid may be used which hybridizes
with the HIV LTR RNA. Accordingly, a duplex segment of the LTR sp1 sites can be created as part
of the target binding region. This region of the HIV RNA flanks the TAR region which is 5’ to the
LTR but is in close proximity thereto. A TBA containing Tat and two Spl binding units is



WD 96/ 17956 PCT/ US95/ 15944

63 WO 96/17956 SEQUENCE LI STI NG ( 1) PCENEFRAIS44

| NFORVATI ON: (i) APPLI CANT: Appl i cant Name(s): THE GENE
POCL, | NC. Street address: 300 Queen Anne Ave. N., Suite 392
Gty : Seattl e St at e/ Provi neg: Washi ngt on

Country: Post aI code/ Zi p 198109- 4599

Phone nunber : (bhridin. Lljn{ﬁﬁ

| NVENTI ON: NET% D%TECTI 2 ki 1o 7T By iRt Wﬂ’esﬁl 8 bt cation
SPECI FI C SEQUEMdReteetigndshen cargied out by arding approppatBNAs JiBAsand ENAs] 1 gin yet another v/)

CORRESPONDENCE SRR EGRGE k
(B) STREET: 2491 “%%S"qm‘%é%“% figift ’8‘&?"‘%% LBAaET |

(D) STATE: FI owhxdepontmns o ox morq Sp)! bindgrrite andignantibody unit which binis pithe DNAFOGA

() CEEPTER Bl st o b N i o

PC- DOS/ M5- DOS  are then added to aniplifyStorsighdlRE:  Pat ent | n "Rel ease #1.0, version #1.25
(Vi) CURRENT APPLI CQIY Gy RRdde"skilled in the art will réohgdibe th AL {-’B\'A'}.'n%ﬁﬁ ‘combinations

coddbeusedtoopﬁmlzethemethodsexemphﬁedherem.

10 It should be understood that the examples and embodimients described herein are for
illusu‘aﬁvepmpossonlyandthatvaﬁousmodiﬂeaﬁomorchanms'inlight'thcreofwillbesuggested ‘
to persons skilled in the art and are to be included within the spirit and purview of this application
and the scope of the appended claims. It will be understood that sequences provided herein are
exunplaymlymdmﬂomuﬁkeseqmwggswdbyth&sewddbemedmmemahodsofmm

15 invention. Rmﬂalsobeundus&odthatalthwghmysequmcepmwdedhemnmghtbedes:gnated
as linear, xtcouldbeusedmamularlyorotherwxsepmutedformandalthoughdesngnatedasnot
being ann-sense,ltcouldbeusedmthccodmgornon-codmgformowtobmdtocodmgornon-

coding complementary sequences.



(B) FILING :
| NEORMATI ONP B eniross
REG STRATI ON NUVBER 35, 746

(C CLASSI FI CATI ON:
(A) NAME: Bencen, Cerard H (B)

(Viii) APCERSBMHSSGENT
(© REFERENCE/ DOCKET NUVBER:

GP- 100. C1 (i x) TELECOMMUNI CATI ON | NFCRVATI ON: (A

TELEPHONE: (904) 375-8100

| NFORVATI ON FOR SEQ I D NO 1:
(A) LENGTH 13 base pairs
STRANDEDNESS: bot h

PCT/ US95/ 15

4
GE INFORMATION:
NOLEGLLE TPl CENmas CrTT) HYPOTHETI CAL: NO

+&NT:SEQ |1 D NO: 1:
TION FOR SEQ I D NO 2:

(xi) SEQUENCE
13 (2) INF
CHARACTERI STl CS: applicant Name(s):

(D) TOPOLOGY: |i near

(B) EFAX: (904) 372-5800  (2)

Q%@ﬁwgﬁ‘ml:%ﬂ ERI STI CS:

nucleic acid (O
WD 96/ 17956
64 (ii)
(iv) ANTI-SENSE: NO
TGGGGATTCC CCA
- (i) SEQUENCE
THE GENE POOL, INC.

Street address: 300 Queen Anne Ave. N., Suite 392

city : Seattle
State/Province: wWashington
country: Us

98109-4599
(206) 526-8617

Postal code/Zip:
Phone number: Fax number:
(ii) TITLE OF INVENTION: METHOD OF DETECTION OF NUCLEIC ACIDS WITH A
SPECIFIC SEQUENCE COMPOSITION

(iii) NUMBER OF SEQUENCES: 118

{iv) CORRESPONDENCE ADDRESS:
(A) ADDRESSEE: saliwanchik & saliwanchik
(B) STREET: 2421 N.W. 41st St., Suite A-l
(C) CITY: Gainesville
(D) STATE: Florida
(E) COUNTRY: USA
(F) 2IP: 32606

(v) COMPUTER READABLE FORM:
(A) MEDIUM TYPE: Floppy disk
(B) COMPUTER: IBM PC compatible
(C) OPERATING SYSTEM: PC-DOS/MS-DOS
(D) SOFTWARE: PatentIn Release #1.0, Version #1.25

(vi) CURRENT APPLICATION DATA: -
(A) APPLICATION NUMBER:
(B) FILING DATE:
(C) CLASSIFICATION:

(viii) ATTORNEY/AGENT INFORMATION:
(A) NAME: Bencen, Gerard H
{(B) REGISTRATION NUMBER: 35,746
(C) REFERENCE/DOCKET NUMBER: GP-100.Cl

(iX) TELECOMMUNICATION INFORMATION:
(A) TELEPHONE: (904) 375-8100
(B) TELEFAX: (904) 372-5800

(2) INFORMATION FOR SEQ ID NO:l:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 13 base pairs
(B) TYPE: nucleic acid
{C) STRANDEDNESS: both
(D) TOPOLOGY: linear



(A) LENGTH 13 base pairs (B) TYPE: nucleic acid (O
STRANDEDWSSs 1704 D (D TOPOLOGY: |inear (PCYrUSSHIsoA E
TYPE: cDNA (iii) HYPOTHETI CAL: NO (iv) ANTI-SENSE: NO

(xi) SEQUENCE DESCRI PTION: SEQ ID NO 2:  AAGGGACTTT CCC L
13 (2) | NFORMATI ON FOR SEQ I D NO 3: (i) SEQUENCE CHARACTERI STI CS:

(A) LENGTH. 13 base pairs (B)6%YPE: nucl eic acid (O
STRANDEDNESS: ( 89t florecure rype: dowh TOPOLOGY: i near (i) MOLECULE
TYPE: cDNA (111) HYPOTHETI CAL: NO (iv) ANTI-SENSE: NO

(xi) SEQUENCH iRFSeiiothkfiéarbhée | D NO 3: AGGGGACTTT CCG

13 (2) I NFORMATI ON FOR SEQ | D NO 4: (i) SEQUENCE CHARACTERI STI CS:
(A) LENGTH: lHviyamerissemse: No (B) TYPE: nucleic acid - (O
STRANDEDNESS: bot h (D) TOPOLOGY: |inear.

(Xi) SEQUENCE DESCRIPTION: SEQ ID NOsl:s

TGGGGATTCC CCA | 13

(2) INFORMATION FOR SEQ ID_NO#Z:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 13 base pairs
(B) TYPE: nucleic acid
(C) STRANDEDNESS: both . q
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: CDNA
(iii) BYPOTHETICAL: NO
(iv) ANTI-SENSE: NO
(xi) SEQUENCE DESCRIPTION: SEQ ID NO:2:

AAGGGACTTT CCC | - 13

(2) INFORMATION FOR SEQ ID NO:3:
(i) SEQUENCE CHARACTERISTICS:

(A) LENGTH: 13 base pairs
(B) TYPE: nucleic acid
(C) STRANDEDNESS: both
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: cDNA

(iii) EYPOTHETICAL: NO

(iv) ANTI-SENSE: NO

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:3:

AGGGGACTTT CCG 13

(2) INFORMATION FOR SEQ ID NO:4:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 15 base pairs
(B) TYPE: nucleic acid
(C) STRANDEDNESS: both
(D) TOPOLOGY: linear



WD 96/ 17956 =) 944
65 WOPSIBSECULE TYPE: cDNA (iii) HYPOTHETI CAL: P%’d@gﬁéﬂ? i v)

ANTI - SENSE: NO (xi) SEQUENCE DESCRI PTI ON: SEQ | D NO 4: GCTGGGGACT
TTCCA _ 15 (2)

| NFORVATI ON FOR SEQ I D NO 5: (i) SE®PENCE CHARACTERI STI CS:

(A) LENGTH. 15 base pairs (B) TYPE: nucleic acid (O
STRANDEDNESS: boj h éD CPC]_OGY | i near (i) MOLECULE
TYPE: cDNA (150; MPEEURESE %9&1‘} (iv) ANTI-SENSE: NO

(xi) SEQUENCE W&%ﬁg kﬁoNo 5 ACAAGGGACT TTCCG
15~ (2) INF (i) SEQUENCE CHARACTERI STI CS:

(A) LENGTH 13 paseapsdJsinse: wo (B) TYPE: nucleic acid (O
STRANDEDNESS: bot h (D) TOPOLOGY: |i near.

{xi) SEQUENCE DESCRIPTION: SEQ ID NO:4:

GCTGGGGACT TTCCA 15

(2) INFORMATION FOR SEQ ID NO:5:
{i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 15 base pairs
{B) TYPE: nucleic acid
(C) STRANDEDNESS: both
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: cDNA
(iii) BYPOTHETICAL: NO
(iv) ANTI-SENSE: NO
{xi) SEQUENCE DESCRIPTION: SEQ ID NO:5:

ACAAGGGACT TTCCG : 15

(2) INFORMATION FOR SEQ ID NO:6:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 13 base pairs
{B) TYPE: nucleic acid
(C) STRANDEDNESS: both
_(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: cDNA
(iii) HYPOTHETICAL: NO
(iv) ANTI-SENSE: NO
{xi) SEQUENCE DESCRIPTION: SEQ ID NO:6:

CCGGGTTTTC CCC ' 13

(2) INFORMATION FOR SEQ ID NO:7:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 27 base pairs
(B) TYPE: nucleic acid
(C) STRANDEDNESS: both
(D) TOPOLOGY: linear



(i1) MOLECULE TYPE: CDNA (ii11) HYPOTHETI CAL: NO (1v)

,CA\:IC\:FI'C | - SENSB 969956 (xi) SEQUENCE DESCRI PTI ON: SEQ | D NO fcTu§iSGSas TTTC
13 (2)

| NFORMATI ON FOR SEQ I D NO 7: (1) SEQUENCE CHARACTERI STI CS: .

(A) LENGTH 27 base pairs (B)cTYPE: nucleic acid (O

STRANDEDNESS: bot h (D) TOPOLOGY: i near WD 96/ 17956

PCT/ US95/ 15944 66 (ii)

MOLECULE TYCE' pyees | spnaHYPOTHETI CAL: NO (1v)- ANTI - SENSE: NO

(xi) SEQUEN I:BESCRI PTI O\I SEQ ID NO 7: AAGGGACTTT CCGCTGGGGA CTTTCCA

27 (2) | NrCRYARr A +eESReaSRQid D NO: 8: (i) SEQUENCE CHARACTERI STI CS:

(A) LENGTH 27 base pairs (B) TYPE: nucleic acid

(iv) ANTI-SENSE: NO
{xi) SEQUENCE DESCRIPTION: SEQ ID NO:7:

AAGGGACTTT CCGCTGGGGA CTTTCCA 27

(2) INFORMATION FOR SEQ ID NO:8:
(i) SEQUENCE CHARACTERISTICS:

(A) LENGTH: 27 base pairs
{B) TYPE: nucleic acid
(C) STRANDEDNESS: both . _ ' ‘
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: cDNA

(iii) HYPOTHETICAL: NO

(iv) ANTI-SENSE: NO

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:8:

AAGGGACTTT CCGCTGGGGA CTTTCCG . 27

(2) INFORMATION FOR SEQ ID NO:9:
(1) SEQUENCE CHARACTERISTICS:

(A) LENGTH: 26 base pairs
(B) TYPE: nucleic acid
(C) STRANDEDNESS: both
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: CDNA

(iii) HYPOTHETICAL: NO

{(iv) ANTI-SENSE: NO

(x1i) SEQUENCE DESCRIPTION: SEQ ID NO=§=

GCTGGGGACT TTCCAGGGAG GCGTGG 26

(2) INFORMATION FOR SEQ ID NO:10:

(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 26 base pairs
(B) TYPE: nucleic acid
(C) STRANDEDNESS: both
(D) TOPOLOGY: linear



(C) STRANDEDNESS: bot h (D) TOPOLOGY: |i near pCriusedyiselCULE

TYPE: cDNAWO96/179% j j ) HYPOTHETI CAL:  NO (i v) ANTI - SENSE; . NO
(xi ) SEQUENCE DESCRI PTION: SEQ ID NO'8: AAGGGACTTT CCGCTGGGGA CTTTCCG
27~ (2) | NFORMATI ON FOR SEQ I D NO 9: (i) SEQUENCE CHARACTERI STI CS:
(A) LENGTH 26 base pairs (B) T¥PE: nucl eic acid (O
%T{E,ENDEDNESS: bot h (D) TOPOLOGY: i near (ii) MOLECULE
PE: cDNA (1) HYPOTHETI CAL: NO (iv) ANTI-SENSE: NO
(2 )6(I) (SE)QJENCE ESCABFFEE TEES F%o. 9: GCTGGGGACT TTCCAGGGAG GOGTGG
|NFO§NA.I QN pEERemER. ] RNO 10: (i) SEQUENCE CHARACTERI STI CS:
(A) LENGTH 2 J'E‘)'aLe pairrs (B) TYPE: nucleic acid (O

STRANDEDNESS:  Qo{{l anrr-sense: nd D) TOPOLOGY: |i near

(xi) SEQUENCE DESCRIPTION: SEQ ID NO;IO:

GCTGGGGACT TTCCAGGGGA GGTGTG ' ' 26

{2) INFORMATION FOR SEQ ID NO:11l:
(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 26 base pairs
(B) TYPE: nucleic acid
(C) STRANDEDNESS: both
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: cDNA
(iii) HYPOTHETICAL: NO

{iv) ANTI-SENSE: NO

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:11l:

GCTGGGGACT TTCCGGGGAG CGTGGC 26

(2) INFORMATION FOR SEQ ID NO:12:
(i) SEQUENCE CHARACTERISTICS:

(A) LENGTH: 26 base pairs
(B) TYPE: nucleic acid
(C) STRANDEDNESS: both
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: CDNA

(iii) HYPOTHETICAL: NO

{(iv) ANTI-SENSE: NO

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:lZ:_

GCTGGGGACT TTCCGGGGAG GCGCGG : 26

(2) INFORMATION FOR SEQ ID NO:13:

{i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 26 base pairs
(B) TYPE: nucleic acid
(C) STRANDEDNESS: both



WD 96/ 17956 PCT/ US95/ 15944
67 wd 96/1)799¢0_LECULE TYPE: cDNA (iii) HYPOTHETI CAPCTAISYSNS944 (i V)
ANTI - SENSE: NO (xi) SEQUENCE DESCRI PTION: SEQ I D NO 10: GCTGGGGACT
TTCCAGGECGA GGTGIG - 26 (2)

I NFORVATI ON FOR SEQ | D NO 11: (1) 6$EQUENCE CHARACTERI STI CS:

(A) LENGTH. 26 base pairs (B) TYPE: nucleic acid (O
STRANDEDNESS: bot p) Toporocy: 1§h8arTOPOLOGY: |i near (ii) MOLECULE
TYPE: cDNA (iii) HYPOTHETI CAL: NO (iv) ANTI-SENSE: NO

(xi) SEQUENCHiDESORESHEORYPESEQDND NO 11: GCTGGGGACT TTCCGGEGGAG CGTGGEC
26 (2) I NFORMATI ON FOR SEQ I D NO 12: (i) SEQUENCE

CHARACTERI SKE&EH) HYPOTHETICAL: NQ) LENGTH 26 base pairs (B) TYPE:
nucleic acid . C) STRANDEDNESS: both ] (D TOPOLOGY

| i near (£Y) YANBEY! E BOvPE: cDNA . '

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:13:

GCTGGGGACT TTCCAGAGAG GCGTGG 26

{2) INFORMATION FOR SEQ IDlN0=;4:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 26 base pairs
(B) TYPE: nucleic acid
(C) STRANDEDNESS: both
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: CDNA
(iii) HYPOTHETICAL: NO
(iv) ANTI-SENSE: NO
(Xi) SEQUENCE DESCRIPTION: SEQ ID NO:14:

GCTGGGGACT TTCCAGGGGA GGCGTG ' ' 26

(2) INFORMATION FOR SEQ ID NO:15:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 26 base pairs
(B) TYPE: nucleic acid
(C) STRANDEDNESS: both
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: cDNA
(iii) BYPOTHETICAL: NO
(iv) ANTI-SENSE: NO
(Xi) SEQUENCE DESCRIPTION: SEQ ID NO:15:

GCTGGGGACT TTCCAGGGAG GCGTGG 26

(2) INFORMATION FOR SEQ ID NO:16:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 26 base pairs
(B) TYPE: nucleic acid



i) HYP . NO i v) ANTI- SENSE: NO (xi) Shebddehs
(iii) gwgé%mlz: (iv) ?

DESCRI PTl GCTGGGGACT TTCCGGGGAG GOGCGG |

26 (2) | NFORMATI ON FOR SEQ | D NO 13: (i) SEQUENCE

CHARACTERI STI CS: (A) LENGTH: 26q4base pairs (B)
TYPE: nucleic acid (C) STRANDEDNESS: both WO 96/ 17956( )
PCT/ US95/ 15944 . 68 D
TOPOLOGY: linear o) bbsorotbiiieby TYPE: cDNA (iii) HYPOTHETI CAL:
NO (iv) ANTI - SENSE.T NO (xi) SEQUENCE DESCRI PTION: SEQ I D NO 13:
GCTGGGGACT TTCCAGAH\QEEREcOEE G¥PE: cDNA 26
(2) | NFORMATI ON FOR SEQ | D NO 14: (i) SEQUENCE CHARACTERI STI CS:

(A) LENGTH: 26(iid9cHYROTHETICAL: NO (B) TYPE: nucleic acid
(iv) ANTI-SENSE: NO
(xi) SEQUENCE DESCRIPTION: SEQ ID NO:16:

GCTGGGGACT TTCCAGGGAG GCTGCC ' 26

(2) INFORMATION FOR SEQ ID NO:17:
{i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 33 base pairs
(B) TYPE: nucleic acid
(C) STRANDEDNESS: both
(D) TOPOLOGY: linear
(f£i) MOLECULE TYPE: cDNA
(iii) HYPOTHETICAL: NO
(iv) ANTI-SENSE: NO
(%xi) SEQUENCE DESCRIPTION: SEQ ID NO:17:

TITCCAGGGA GGCGTGGCCT GGGCGGGACT GGG 33

(2) INFORMATION FOR SEQ ID NO:18:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 33 base pairs
{B) TYPE: nucleic acid
{C) STRANDEDNESS: both
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: cDNA
(iii) HYPOTHETICAL: NO
(iv) ANTI-SENSE: NO
(xi) SEQUENCE DESCRIPTION: SEQ ID NO:18:

CGTGGCCTGG GCGGGACTGG GGAGTGGCGT CCC _ . 33

{2) INFORMATION FOR SEQ ID NO:19:

(i) SEQUENCE CEARACTERISTICS:
(A) LENGTH: 45 base pairs
{B) TYPE: nucleic acid



(C) STRANDEDNESS: bot h (D) TOPOLOGY: |inear (ii) MOLECULE
TYPE: ¢ (iii) HYPOTHETI CAL: NO (i v) ANTI - SENSRisedR0ad
(xi) SE%\?@’ﬁscm PTION: SEQ I D NO 14: GCTGGGGACT TTCC% GOGTG

26 (2) 1 NFORMATI ON FOR SEQ I'D NO 15: (1) SEQUENCE CHARACTERI STI CS:;
(A) LENGTH 26 base pairs (B) ,4YPE: nucleic acid (O
STRANDEDNESS: bot h (D) TOPOL . linear (ii) MOLECULE TYPE:
cDNA (rii) s Nt n (1v) ANTI-SENSE: NO (xi)
SEQUENCE DESCRI PTEON o D18 . GCTGGGGACT TTCCAGGGAG GCGTGG

26 (2) | NFORMATI EQTD NO 16: (i) SEQUENCE CHARACTERI STI CS:
(A) LENGTH: 26y haS8cHd Tépe: cpNA (B) TYPE: nucleic acid WD, 96/ 17956

PCT/ US95/ 15944
(iii) BYPOTHETICAL: NO

(iv) ANTI-SENSE: NO
(xi) SEQUENCE DESCRIPTION: SEQ ID NO:19:

CTACAAGGGA CTTTCCGCTG GGGACTTTCC AGGGAGGCGT GGCCT 45

(2) INFORMATION FOR SEQ ID NO:20:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 46 base pairs R T '
(B) TYPE: nucleic acid =
(C) STRANDEDNESS: both
(D) TOPOLOGY: linear
{(ii) MOLECULE TYPE: CDNA -
(iii) HYPOTHETICAL: NO
(iv) ANTI-SENSE: NO
(xi) SEQUENCE DESCRIPTION: SEQ ID NO:20:

CAGCAAGGGA CTTTCCGCTG GGGACTTTCC AGGGGAGGTG TGGCCT 46

(2) INFORMATION FOR SEQ ID NO:21:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 46 base pairs
(B) TYPE: nucleic acid
(C) STRANDEDNESS: both
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: cDNA
(iii) HYPOTHETICAL: NO
(iv) ANTI-SENSE: NO
(xi) SEQUENCE DESCRIPTION: SEQ ID NO:21:

CATCAAGGGA CTTTCCGCTG GGGACTTTCC AGGGGAGGTG TGGCCT 46

(2) INFORMATION FOR SEQ ID NO:22:

(i) SEQUENCE CHARACTERISTICS:
{A) LENGTH: 46 base pairs
(B) TYPE: nucleic acid



69 | . C) STRANDEDNESS: bot h D) Tma%&ds@ﬁ?@«
(ii) MOLECW®961#38¢. cpna (iii) HYPOTHETI CAL: NO

ANTI - SENSE: NO (xi) SEQUENCE DESCRI PTION: SEQ I D NO 16: GCTGGGGACT
TTCCAGGGAG GCTGCC 26  (2) '
| NFORMATI ON FOR SEQ I D NO 17: (i) SEHAUENCE CHARACTER! STI CS:
(A) LENGTH. 33 base pai B) TYPE. nucleic acid (O
STRANDEDNESS: both () sm“("ﬁf*réﬁ OGY: |inear (ii) MOLECULE
TYPE: cDNA (iii) Ry PO PEOF AL RO (iv) ANTI-SENSE: NO (xi)
SEQUENCE DESCR ’8%%—%% E,%IJ#O % TTTCCAGGGA GGCGTGGCCT GGGCGGGACT GGG
33 (2) | NF 18: (i) SEQUENCE CHARACTERI STI CS:
(A) LENGTH: 33 baseppiddatrrcan: no (B) TYPE nucleic acid (O
STRANDEDNESS: bot (D) TOPOLOGY: linear (ii) MOLECULE TYPE:
CDNA (iv) ANTI-SENSE: NO ' '
(Xi) SEQUENCE DESCRIPTION: SEQ ID NO:22:
CAACAAGGGA CTTTCCGCTG GGGACTTTCC AGGGGAGGTG TGGCCT 46

(2) INFPORMATION FOR SEQ ID NO:3:23:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 45 base pairs
(B) TYPE: nucleic acid
(C) STRANDEDNESS: both
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: cDNA
(iii) HYPOTHETICAL: NO
(iv) ANTI-SENSE: NO
(xi) SEQUENCE DESCRIPTION: SEQ ID NO:23:

CTACAAGGGA CTTTCCGCTG GGGACTTTCC AGGGAGGCGT GGCAT 45

(2) INFORMATION FOR SEQ ID NO3:24:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 44 base pairs
(B) TYPE: nucleic acid
(C) STRANDEDNESS: both
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: cDNA
(iii) BYPOTHETICAL: NO

(iv) ANTI-SENSE: NO

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:24:

CTACAAGGGA CTTTCCGCTG GGGACTTTCC GGGGAGCGTG GCCT | 44

(2) INFORMATION FOR SEQ ID NO:25:

{i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 44 base pairs



(iii) HYPOTHETI CAL: NO (iv) ANTI-SENSE: NO (xi) SEQUENCE
DESCRI PThizlse/oRigs | D NO 18:  OGTGGCCTGG GOGGGACTGG GGAGT

33  (2) I NFORVATION FOR SEQ I D NO 19: (i) SEQUENCE CHARACTERISTICS
(A) LENGTH 45 base pairs (B) TYPE: nucleic acid WO '
96/ 17956 7 : PCT/ US95/ 15944
70 (C) STRANDEDNESS: both _ (D) TOPOLOGY: i near

(ii) MOLECULE TYPEgC nucledld abig HYPOTHETI'CAL: - NO (iv)

ANTI - SENSE: NO c Ii?:ﬁi‘"ﬁgﬁgj\lCE‘,,Q{ESCRI PTION: SEQ I D NO 19: CTACAAGGGA
CTTTCCGCTG GGEACTT&ng&EE&&EIiﬁ@QECCT _ _ 45  (2)

| NFORMATI ON FOR SEQ | D NO 20: (i) SEQUENCE CHARACTER! STI CS:

(A) LENGTH:. 4@ il)aseLETULE STYPE: cDNA (B) TYPE: nucleic acid (O
STRANDEDNESS: bot h (D) TOPOLOGY: linear '

(iii) BYPOTHETICAL: NO
(iv) ANTI-SENSE: NO
(xi) SEQUENCE DESCRIPTION: SEQ ID NO:25: .

CTACAAGGGA CTTTCCGCTG GGGACTTTCC GGGGAGGCGC GGCT 44

{2) INFORMATION FOR SEQ ID NO:26:
(1) SEQUENCE CHARACTERISTICS:'
(A) LENGTH: 45 base pairs
(B) TYPE: nucleic acid
(C) STRANDEDNESS: both
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: CDNA
(1ii) HYPOTHETICAL: NO
(iv) ANTI-SENSE: NO
(Xi) SEQUENCE DESCRIPTION: SEQ ID NO:26:

CTACAAGGGA CTTTCCGCTG GGGACTTTCC AGAGAGGCGT GGACT 45

(2) INFORMATION FOR SEQ ID NO:27:
(i) SEQUENCE CHARACTERISTICS:
{(A) LENGTH: 46 base pairs
(B) TYPE: nucleic acid
(C) STRANDEDNESS: both
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: cDNA
(iii) HYPOTHETICAL: NO
(iv) ANTI-SENSE: NO
(xi) SEQUENCE DESCRIPTION: SEQ ID NO:27:

CTACAAGGGA CTTTCCGCTG GGGACTTTCC AGGGGAGGCG TGGACT 46

{2) INFORMATION FOR SEQ ID NO:28:

(i) SEQUENCE CHARACTERISTICS:



(I I) W_E%T¥5)§ (I i ) HYPOTHETI CAL: NO f)t')‘h]sgsl15944

ANTI - SENSE: (xi) SEQUENCE DESCRI PTI ON: SEQ | D NO 20:

CTTTCCGCTG GGGACTTTCC AGGGGAGGTG TGGCCT 46 (2)

| NFORVATI ON FOR SEQ | D NGO 21: (1) S$SUENCE CHARACTERI STI CS:

(A) LENGTH 46 base pairs (B) T © nucleic acid (O
STRANDEDNESS: bot h ] . CPClOGY | i near (ii) MOLECULE
TYPE: cDNA (ii ‘, L= (iv) ANTI-SENSE: NO

(xi) SEQUENCE. DESCRI I S = CATCAAGGGA CTTTCCGCTG GGGACTTTCC
AGGGGAGGTG TGGCCT D TOPOLOGY : 1m ean | 46 (2) INFORVATION FOR SEQ | D
NO 22: (i) SE ENCE CHARACTERI STI CS: (A) LENGTH 46 base
pairs (1i() BorE¥UEE Tvwel eipiaaci d WO 96/ 17956

PCT/ US95/ 15944 71
(iii) HYPOTHETICAL: NO '

(iv) ANTI-SENSE: NO
(xi) SEQUENCE DESCRIPTION: SEQ ID NO:28:

CTACAGGGGA CTTTCCGCTG GGGACTTTCC AGGGAGGCGT GGGGAG 46

(2) INFORMATION FOR SEQ ID NO:29:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 43 base pairs
(B) TYPE: nucleic acid
(C) STRANDEDNESS: both
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: cDNA
(iii) HYPOTEETICAL: NO
{(iv) ANTI-SENSE: NO
{xi) SEQUENCE DESCRIPTION: SEQ ID NO:29:

CTACAGGGGA CTTTCCGCTG GGGACTTTCC AGGGAGGCTG CCT 43

(2) INFORMATION FOR SEQ ID NO:30:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 48 base pairs
(B) TYPE: nucleic acid
(C) STRANDEDNESS: both
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: CDNA
(iii) HYPOTHETICAL: NO
(iv) ANTI-SENSE: NO
(%xi) SEQUENCE DESCRIPTION: SEQ iD NO:30:

CITTCCGCTEC GGGACTTTCC AGGGAGGCGT GGCCTGGGCG GGACTGGG ' 48

(2) INFORMATION FOR SEQ ID NO:31:

(i) SEQUENCE CEARACTERISTICS:



(C) STRANDEDNESS: bot h (D) TOPOLOGY: |inear _(ii) MOLECULE

TYPE: % . (iii) HYPOTHETI CAL: NO (iv) ANTI-S soNfPs044

(xi) SE RELEscrI PTI ON: SEQ I D NO 22: CAACAAGGGA CTTTCCGCTG GGGACTTTCC
AGGGGAGGTG TGGCCT 46 (2) I NFORMVATION FOR SEQ ID .
NO: 23: (i) SEQUENCE CHARACTERI STICS: (A) LENGTH: 45 base
pairs (B) TYPE: nucleic acid (C) STRANDEDNESS: both
(D TOPOLOGY: Ilneg EN Q [ NCLECULE TYPE: cDNA (rii)

HYPOTHETI CAL: NO et U NO ~  (xi) SEQUENCE DESCRI PTI o
SEQ I D NO 23: Cfg G GGGACTTTCC AGGGAGGCGT GGCAT

45 (2) INFCRNAfb Jp Qrifa DO 24: (i) SEQUENCE

CHARACTERI STI CS: (A) LENGTH: 44 base pairs (B)
TYPE: nucl ei giafiMdLECULE TYPE: cDNX) STRANDEDNESS: bot h (D)
TOPOLOGY: |i near (ii) MOLECULE TYPE: cDNA. - (iii) HYPOTHETI CAL:

NO (1 VELNNHErrSEHESECAINONO
(iv) ANTI-SENSE: NO
(xi) SEQUENCE DESCRIPTION: SEQ ID NO:31l:

TTTCCAGGGA GGCGTGGCCT GGGCGGGACT GGGGAGTGGC GTCCC . 45

{(2) INFORMATION FOR SEQ ID NO:32:
(i) SEQUENCE CHARACTERISTICS:

(A) LENGTH: 59 base pairs
(B) TYPE: nucleic acid
(C) STRANDEDNESS: both
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: cDNA

(iii) HYPOTHETICAL: NO
(iv) ANTI-SENSE: NO
(%Xi) SEQUENCE DESCRIPTION: SEQ ID NO:32°

CTACAAGGGA CTTTCCGCTG GGGACTTTCC AGGGAGGCGT GGCCTGGGCG GGACTGGGG 59

{(2) INFORMATION FOR SEQ ID NO:33:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 59 base pairs
{B) TYPE: nucleic acid
(C) STRANDEDNESS: both
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: cDNA
(iii) HYPOTHETICAL: NO
(iv) ANTI-SENSE: NO
(xi) SEQUENCE DESCRIPTION: SEQ ID NO:33:

TTTCCGCTGCG GGACTTTCCA GGGAGGCGTG GCCTGGGCGGE GACTGGGGAG TGGCGTCCC 59

(2) INFORMATION FOR SEQ ID NO:34:

(1) SEQUENCE CHARACTERISTICS:



(xi) SE EWI PTION: SEQ ID NO 24:  CTACAAGGGA CTTTCOQHfuSaS el TTCC
GGGGACI:%’JG 44 (2) | NFORMATI ON FOR SEQ I D

NO 25: (i) SEQUENCE CHARACTERI STI CS: : (A) LENGTH. 44 base
pairs WO 96/ 17956 75

PCT/ US95/ 15944 _ 72 (B)
TYPE: nucleic acid . (©) .. STRANDEDNESS: bot h (D)
TOPOLQOGY: | i near 2 L RO ECPE - CDNA (iii) HYPOTHETI CAL:
NO (iv) ANTI-S - S8 SEQUENCE DESCRI PTI ON: SEQ | D NO: 25:
CTACAAGGGA CTTTCCGCT JakCr &4 GGCT 44
(2) | NFORMATI ON FOR SEQ I D NG 26: (i) SEQUENCE CHARACTERI STI CS

(A) LENGTH. 45 base wpBkdévie Tyee: coma (B) TYPE: nucleic acid (O
STRANDEDNESS: bot h (D TOPOLOGY: |inear

(iii) HYPOTHETICAL: NO
(iv) ANTI-SENSE: NO
(xi) SEQUENCE DESCRIPTION: SEQ ID NO:34:
CTACAAGGGA CTTTCCGCTG GGGACTTTCC AGGGAGGCGT GGCCTGGGCG GGACTGGGGA 60

GTGGCGTCCC 70

(2) INFORMATION FOR SEQ ID NO:35:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 61 base pairs
(B) TYPE: nucleic acid
(C) STRANDEDNESS: both
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: cDNA
(iii) HYPOTHETICAL: NO
(iv) ANTI-SENSE: NO
(%xi) SEQUENCE DESCRIPTION: SEQ ID NO:35:
TATCACCGCC AGTGGTATTT ATGTCAACAC CGCCAGAGAT AATTTATCAC CGCAGATGGT 60

T 61

{2) INFORMATION FOR SEQ ID NO:36:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 64 base pairs
(B) TYPE: nucleic acid
(C) STRANDEDNESS: both
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: CDNA
(iii) BYPOTEETICAL: NO
(iv) ANTI-SENSE: NO

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:36:



(ii) MOLECULE TYPE: cDNA (iii) HYPOTHETI CAL: NO (iv) ANTI-SENSE:
NO WO 96/155%¢UENCE DESCRI PTI ON: SEQ | D NO 26:- CTACAAGEEET/USTNBOECTG
GCGACTTTCC AGAGAGECGT GGACT 45 (2) I NFORVATI ON FOR
SEQ I D NO 27: (i) SEQUENCE CHARACTERI STI CS: (A) LENGTH: .46
base pairs (B) TYPE nucleic aggd (C) STRANDEDNESS:

bot h (D) TOPOLOGY: i near (i1) MOLECULE TYPE: cDNA

(iii) HYRQHdEIESAL act¥dranar Arc¥ArcANE | creebiirreNGtrarTTrTiX ickeRIFHAENCE 6o
DESCRI PTION: SEQ I D NG 27: CTACAAGGGA CTTTCCGCTG GGEGACTTTCC AGGGGAGECG

TGGACT  Gara 46 (2) | NFORMATI ON FOR SEQ I D NO: 28: 6¢ (i)
SEQUENCE CHARACTERI STI CS: WO 96/ 17956
PCT/ US95/ 15944 73 ' (A

LENGTH: 4€2)hbANEORMATEQN FOR SEQ ID No:BBj TYPE: nucl eic acid

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 70 base pairs
(B) TYPE: nucleic acid
(C) STRANDEDNESS: both
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: cDNA
(iii) HYPOTHETICAL: NO
(iv) ANTI~-SENSE: NO : o ‘
(xi) SEQUENCE DESCRIPTION: SEQ ID NO:37:
' CTACAAGGGA CTTTCCGCTG GGGACTTTCC AGGGAGGCGT GGCCTGGGCG GGACTGGGGA 60

GTGGCGTCCC . 70

(2) INFORMATION FOR SEQ ID NO:38:
{i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 37 base pairs
(B) TYPE: nucleic acid
(C) STRANDEDNESS: both
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: CDNA
(iii) HYPOTHETICAL: NO
{iv) ANTI-SENSE: NO
(xi) SEQUENCE DESCRIPTION: SEQ ID NO;38:

CTACAAGGGA CTTTCCGCTG GGGACTTTCC AGGGAGG l S 37

(2) INFORMATION FOR SEQ ID NO:39:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 22 base pairs
(B) TYPE: nucleic acid
(C) STRANDEDNESS: both
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: CDNA

(iii) HYPOTHETICAL: NO



(O. STRAND%QBIE%,FQOW (D) TOPOLOGY: i near pcrinisosA&deFCULE

TYPE: cDNA I'ii) HYPOTHETI CAL: NO (1'V) ANTI - SENSE: NO

(Xi) SEQUENCE DESCRI PTI ON: SEQ I D NO 28: CTACAGGGEGA CTTTCCGCTG GGGACTTTCC .
AGGGAGECGT GGGGAG 46 77 (2) 1 NFORVATI ON FOR SEQ I D
NO 29: (i) SEQUENCE CHARACTERI STI CS: (A) LENGTH: 43 base
pairs B (P Hgleic acid (C) STRANDEDNESS: both
(D TOPOLOGY: | ““e’ harda! ﬁms%‘. %J) MOLECULE TYPE: cDNA (i)

HYPOTHETI CAL: Ngks) seouthick) pdbiRkoSisNORsed\eb wos39: (X1) SEQUENCE DESCRI PTI ON:
SEQ I D NO 29: C'I) CTTTCCCCTG GGEGACTTTCC AGGGAGECTG CCT

43 (2) IW&&@ B NO 30: (i) SEQUENCE

CHARACTERI STI CS: (A) LENGTH 48 base pairs (B) TYPE:
nucl eic acid (C) STRANDEDNESS: both (D TOPOLOGY:

| i near (2)i IYFORBATRIN FOR HRR: IR HIIA40: (iii) HYPOTHETI CAL: NO

(i V) ANTI - SENSE: ~ NO
(1) SEQUENCE CHARACTERISTICS:

(A) LENGTH: 103 base pairs
(B) TYPE: nucleic acid
(C) STRANDEDNESS: both
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: cDNA
(iii) HYPOTHETICAL: NO
(iv) ANTI-SENSE: NO
(Xi) SEQUENCE DESCRIPTION: SEQ ID NO:40:
CTACAAGGGA CTTTCCGCTG GGGACTTTCC AGGGAGGTAT CACCGCCAGT GGTATTTATG 60

TCAACACCGC CAGAGATAAT TTATCACCGC AGATGGTTCT GCA _ 103

" (2) INFORMATION FOR SEQ ID NO:41l:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 62 base pairs
{(B) TYPE: nucleic acid
(C) STRANDEDNESS: both
(D) TOPOLOGY: linear
(iiy MR
(iii) HYPOTHETICAL: NO
(iv) ANTI-SENSE: NO
{xi) SEQUENCE DESCRIPTION: SEQ ID NO:41:
GAACCATCTG CGGTGATAAA TTATCTCTGG CGGTGTTGAC ATAAATACCA CTGGCGGTGA 60

TA ' ' 62

(2) INFORMATION FOR SEQ ID NO:42:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 71 base pairs
(B) TYPE: nucleic acid
{(C) STRANDEDNESS: both
(D) TOPOLOGY: linear



(xi) SEQUENCE DESCRI PTION: SEQ I D NG 30: CTTTCCGCTG GGGACTTTCC AGGGAGECGT

GGCCTGCG3R0 96me36 GGG 48  (2) | NFORVATI ke 6s93/19869 | D

NO 31: (1) SEQUENCE CHARACTERI STI CS: WD 96/ 17956

PCT/ US95/ 15944 : 74

(A) LENGTH: 45 base pairs (Byg TYPE: nucleic acid

(C) STRANDEDNESS: both (D) TOPOLOGY: i near (ii) MOLECULE
TYPE: cDNA (ii) MorecoreHiekelHedkLAL: NO (iv) ANTI-SENSE: NO

(xi) SEQUENCE DESCRI PTION: SEQ I D NO 31:  TTTCCAGGGA GGCGTGGCCT GGGCGGGACT
GGGGAGTIGEC GICOCHYPOTHETICAL: NO 45 (2) I NFORVATION FOR SEQ I D

NO 32: (1) SEQUENCE CHARACTERI STI CS: (A) LENGTH: 59 base
pairs (iv) ANPI-SEWSE: NQucl ei c aci d (C) STRANDEDNESS: bot h

(D) TOPOLOGY: linear :
(xi) SEQUENCE DESCRIPTION: SEQ ID NO:42:

GATCCAACCA TCTGCGGTGA TAAATTATCT CTGGCGGTGT TGACATAAAT ACCACTGGCG 60

GTGATACTGC A : . 71

{(2) INFORMATION FOR SEQ ID NO:43:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 63 base pairs .
(B) TYPE: nucleic acid ‘
(C) STRANDEDNESS: both
(D) TOPOLOGY: linear
.(ii) MOLECULE TYPE: cDNA

(iii) EYPOTHETICAL: NO

(iv) ANTI-SENSE: NO
(xi) SEQUENCE DESCRIPTION: SEQ ID N6:43=
GTATCACCGC CAGTGGTATT TATGTCAACA CCGCCAGAGA TAATTTATCA CCGCAGATGG 60

TTG L o 63

(2) INFORMATION FOR SEQ ID NO:44:
(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 21 base pairs
{(B) TYPE: nucleic acid
(C) STRANDEDNESS: both
(D) TOPOLOGY: linear
{(ii) MOLECULE TYPE: cDNA
{iii) BYPOTHETICAL: NO
(iv) ANTI-SENSE: NO
(xi) SEQUENCE DESCRIPTION: SEQ ID NO:44:

GATCCGGGGG GATACCCCCC G _ 21

(2) INFORMATION FOR SEQ ID NO:45:

(i) SEQUENCE CHARACTERISTICS:



(ii) NO_ECUWJPESG cDNA (iii) HYPOTHETI CAL: NO (bﬁ/g%%éﬁ«

ANTI - SENSE: (xi) SEQUENCE DESCRI PTION: SEQ I D NO 32:

CTTTCCGCTG GGGACTTTCC AGGGAGGCGT GGCCTGGEECG GGACTGEEG 59 (2)

I NFORVATI ON FOR SEQ | D NO 33: (1) SEQJENCE CHARACTERI STI CS:

(A) LENGTH 59 base pairs (B) TYPE: nucleic acid (O

STRANDEDNESS: bot h A) QGY: |inear (ii) MOLECULE
TYPE: cDNA (iii (iv) ANTI-SENSE: NO

(xi) SEQUENCE DESCR P TTTCCGCTGG GGACTTTCCA GGGAGGCGTG
GCCT

GGGOGG GACTGGGGA& . linear 59  (2) I NFORMATION FOR SEQ I D
NO. 34 (i) SE I':)NCE CHARACTERI STI CSs: W O 96/ 17956
PCT/ US95/ 15944 (ii) MOLECULE TYPE: cDNA 75

(A) LENGTH: 70 bass pairs
(iii) BYPOTHETICAL: NO
(iv) ANTI-SENSE: NO
(xi) SEQUENCE DESCRIPTION: SEQ ID NO:45:

CGGGACTGGG GAGTGGCGTC CCTATCACCG CAAGGGATAA ATATCTAACA CCGTGCGTGT 60

TGACTATTIT ACCTCTGGCG GTGATAGCAT G 91

(2) INFORMATION FOR SEQ ID NO:46:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 53 base pairs
(B) TYPE: nucleic acid
(C) STRANDEDNESS: both
(D) TOPOLOGY: linqar
(ii) MOLECULE TYPE: CDNA
(iii) HYPOTHETICAL: NO
{(iv) ANTI-SENSE: NO
(xi) SEQUENCE DESCRIPTION: SEQ ID NO:46:

CTAAGGGCGT AACCGAAATC GGTTGAACCG AAACCGGTTA GTATAAAAGC AGA 53

(2) INFORMATION FOR SEQ ID NO:47:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 54 base pairs
(B) TYPE: nucleic acid
(C) STRANDEDNESS: both
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: cDNA
(iii) BYPOTHETICAL: NO
(iv) ANTI-SENSE: NO
(xi) SEQUENCE DESCRIPTION: SEQ ID NO:47:

ARAAGGGAGT AACCGAAAAC GGTCGGGACC GAAAACGGTG TATATAAAAG ATGT 54

(2) INFORMATION FOR SEQ ID NO:48:



(B) TYPE: nucleic acid (C) STRANDEDNESS: both (D)

TOPOLOGYsvo 96119956 (ii) MOLECULE TYPE: cDNA (i1 ipcTArSYShseal CAL:
NO (iv) ANTI-SENSE: NO (xi) SEQUENCE DESCRI PTION: SEQ | D NG 34:
CTACAAGGGA CTTTCCGCTG GGGACTTTCC AGGGAGGCGT GGCCTGEECG GGACTGGGGA . 60.
GTGECGTCCC 20 70
(2) | NFORVATI ON FOR SEQ I D NO : 35: (i) SEQUENCE CHARACTERI STI Cs:

(A) LENGTH 61 base pairs (B) TYPE: nucleic acid

(c) STRANDEDNIESS:sEQOEMCE CHARACTERISTICR) TOPOLOGY: |i near (ii) MOLECULE
TYPE: cDNA (R | DENSTROB4ERALEAPaiNO (iv) ANTI-SENSE: NO

(Xi) SEQUENCE DESCR) POYEEN: mBHeid¢ cN@ 35: TATCACCGCC AGIGGTATTT ATGTCAACAC
CGCCAGAGAT AATTTATCAG TBANPEDNESSY both 60 T

61 (2) | NFORVATPONFIROROSHEQLEER A0, 36: (i) SEQUENCE
CHARACTERI STI CS: (AE LENGTH. 64 base pairs: (B) TYPE:
nucl ei ¢ aci d (+1) MOLECULE T¥FE:S¢RNADEDNESS: bot h (D) TOPOLOGY:

| i near
(iii) HYPOTHETICAL: NO

(iv) ANTI-SENSE: NO
(xi) SEQUENCE DESCRIPTION: SEQ ID NO:48:

AGTAGGGTGT AACCGAAAGC GGTTCAACCG AAAACGGTGC ATATATAAAG CAAA 54

(2) INFORMATION FOR SEQ ID NO:49:
(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 24 base pairs
(B) TYPE: nucleic acid
(C) STRANDEDNESS: both
(D) TOPOLOGY: linear
{ii) MOLECULE TYPE: cDNA
(iii) HYPOTHETICAL: NO
{iv) ANTI~-SENSE: NO
(Xi) SEQUENCE DESCRIPTION: SEQ ID NO:49:

GCTTCAACCG AATTCGGTTG CATG : 24

(2) INFORMATION FOR SEQ ID NO:50:
(i) SEQUENCE CHARACTERISTICS:

(A) LENGTH: 24 base pairs
(B) TYPE: nucleic acid
(C) STRANDEDNESS: both
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: CDNA

(iii) HYPOTHETICAL: NO

(iv) ANTI-SENSE: NO

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:50:

TGTGCAACCG ATTTCGGTTG CCTT ' 24

(2) INFORMATION FOR SEQ ID NO:51:



(ii) MOLECULE TYPE: cDNA (iii) HYPOTHETI CAL: NO :

ANTI - SENSIWOREA7956 (%) SEQUENCE DESCRI PTION: SEQ | D NO. 3%’:@T Wsosi1s44

96/ 17956 PCT/ US95/ 15944

g 8 TATCACCGCA AGGGATAAAT ATCTAACACC GTGCGTGTTG ACTATTTTAC CTCTGGCGGT
GATA

64 (2) | NFORVATION FOR SEQ I D NE737 ' (i) SEQUENCE
CHARACTERISTICS .. 70 base pairs : (B) TYPE

nucl ei ¢ acid ’ SEQ - SURARDEDNESRS:  bot h (D) TOPOLOGY
I!near NES. )

(ii11) HYPOTHETI CAL: NO

(iv) ANTI - SENSE ’Cﬁ%@%% QOJEACE DESCRI PTI ON: SEQ I D NQ 37:
CTACAAGGGA CTTTCCGcfﬁa . Ch1 A sCGAGGCGT GGCCTGGRGOG GGACTGGGGA 60
GTGGCGTCCC , 70

(2) | NFORVATI O FOmosE6drleDTdéR 38bna
(iii) HYPOTHETICAL: NO
(iv) ANTI-SENSE: NO
(Xi) SEQUENCE DESCRIPTION: SEQ ID NO1511

TATGCAACCG AAATAGGTTG GGCA 24

(2) INFORMATION FOR SEQ ID NO:52:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 24 base pairs
(B) TYPE: nucleic acid
(C) STRANDEDNESS: both
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: cDNA
(iii) HYPOTEETICAL: NO
(iv) ANTI-SENSE: NO
(xi) SEQUENCE DESCRIPTION: SEQ ID NO:52:

TGCCTAACCG TTTTCGGTTA CTTG 24
(2) INFORMATION FOR SEQ ID NO:53:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 24 base pairs
(B) TYPE: nucleic acid
(C) STRANDEDNESS: both
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: CDNA
'(iii) BYPOTHETICAL: NO
(iv) ANTI-SENSE: NO
(xi) SEQUENCE DESCRIPTION: SEQ ID NO:53:

GGACTAACCG TTTTAGGTCA TATT 24



(1) SEQUENCE CHARACTERI STI CS: (A) LENGTH: b37hbase pairs O
B) TYPE: i ¢ acid C) STRANDEDNESS: bot (D)
oo ooy Ui 2! (i) NOLECULE TvPE | GONA (i i i SCHVEBIRE caL:

NO (iv) ANTI-SENSE: NO (xi) SEQUENCE DESCRI PTI ON: SEQ I D NO 38:
CTACAAGGGA CTTTCCCCTG GGGACTTTCC AGEEAGGS 37
(2) | NFORMATI ON FOR SEQ I D NG 39: %i) SEQUEPCE CHARQCTERISTICS: (0
A) LENGTH. i B) TYPE: nucleic aci

(ST)RANDEDN ?‘%Eog‘%‘e”% #ok 520 IPDB‘“FdS(OL)OGY: i near (i) MOLECULE
TYPE ODNA () ddduihcd VRSHAEERGMicsMO VIO 96/ 17956 |

PCT/ US95/ 1594‘{ (A) LENGTH: 52 base pairs o 7 (iv)

ANTI - SENSE: NO  (p) #¥80): SE&ddENGRiQESCRI PTION SEQ ID NO 39:  CGGGACTGEG
GAGIGECGIC CC (C) STRANDEDNESS: both _ 22

{D) TOPOLOGY: linear
(ii) MOLECULE TYPE: cDNA
(iii) HYPOTHETICAL: NO
(iv) ANTI-SENSE: NO
(xi) SEQUENCE DESCRIPTION: SEQ ID NO:54:

GACGACTATC CAGCGACCAAR GATCAGAGCC AGACACCGGA AACCCCTGCC AC | 52

{2) INFORMATION FOR SEQ ID NO:55:
(i) SEQUENCE CHARACTERISTICS:
{(A) LENGTH: 53 base pairs
(B) TYPE: nucleic acid
(C) STRANDEDNESS: both
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: cDNA
(1ii) BHYPOTHETICAL: NO
(iv) ANTI-SENSE: NO
(Xi) SEQUENCE DESCRIPTION: SEQ ID NO:55:

GACGACACGG TATCCGCTAC TCAGCTTGTT AAACAGCTAC AGCACACCCC CTC 53

{2) INFORMATION FOR SEQ ID NO:56:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 60 base pairs
(B) TYPE: nucleic acid
{C) STRANDEDNESS: both
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: cDNA
(iii) HYPOTEETICAL: NO
(iv) ANTI-SENSE: NO
(xi) SEQUENCE DESCRIPTION: SEQ ID NO:56:

GACGACGACC TGCAGACACC ACAGACACCG CCCAGCCCCT TACAAAGCTG TTCTGTGCAG 60



(2), 1 NF éé@lﬁ SEQ I D NO 40: (i) SEQUENCE CHARACTHehtxbkAs344

(A) LENGTH: e pairs (B) TYPE: nucleic acid (O
STRANDEDNESS: bot h (D) TOPOLOGY: |inear (ii) MOLECULE
TYPE: cDNA (iii) HYPOTHETI CAL: NO (i V) ANTI - SENSE: NO

(xi) SEQUENCE DESCRI PTI ON: SEQ I D NO 40 8 TACAAGGGA CTTTCCGCTG GGGACTTTCC
AGGGAGGTAT CACCGCCAGT _GGTATTTATG TCAACACCGC CAGAGATAAT
TTATCACCGC AGATEEPTHEATISRAFOR SEQ ID NO: 57:°0 103 (2) | NFORMATI ON FOR
SEQ I D NO 41: - CTERI STI CS: (A) LENGTH:

62 base pairs (1) s?éﬁ:f a: c acid (O -
STRANDEDNESS: bot h TYPE: | i near (i) MA

(iii) HYPOTHETI CAL: S TRANDE hggs.Aggih SENSE NO (xi) SEQUENCE

DESCRI PTI ON.  SEQ 1 D ¥y 4dpordettXindad G COGTGATAAA TTATCTCTGG CGGTGITGAC
ATAAATACCA CTGGCGGTGA 60 TA
62 (2) | NFORMAEh QiotsdBnbMRPED diiad2: (i) SEQUENCE CHARACTERI STI CS:
(A) LENGTH 71 base pairs :

(iii) HYPOTHETICAL: NO

(iv) ANTI-SENSE: NO

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:57:

CATACCAAAG CCGTCGCCTT GGGCACCGAA GAAACACAAC CACTAAGTTG TTGCACAGAG 60

ACTCAGTG . 68

(2) INFORMATION FOR SEQ ID NO:58:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 77 base pairs
(B) TYPE: nucleic acid
(C) STRANDEDNESS: both
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: cDNA
(iii) HYPOTHETICAL: NO
(iv) ANTI-SENSE: NO
(xi) SEQUENCE DESCRIPTION: SEQ ID NO:58:
TAATGTAATT GATTGTAATG ACTCTATGTG CAGTACCAGT ACCGTATTCC AGCACCGTGT 60

CCGTGGGCAC CGCAAAG ' 77

(2) INFORMATION FOR SEQ ID NO:59:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 80 base pairs
(B) TYPE: nucleic acid
(C) STRANDEDNESS: both
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: cDNA
(iii) HYPOTHETICAL: NO
(iv) ANTI-SENSE: NO

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:59:



(B) TYPE: nucleic acid (C) STRANDEDNESS: both (D)
TOPOLOGY: |i near WO 96/ 17956 : '

PCT/ US95WVI$A17956 7BCT/US9S/15044 )
MOLECULE TYPE: cDNA (iii) HYPOTHETI CAL: NO (iv) ANTI-SENSE: NO.
(xi) SEQUENCE DESCRI PTI ON: SEQ I D NO 42: GATCCAACCA TCTGCGGTGA TAAATTATCT
CTGECGETGT TGACATAAAT ACCACTGECG 6084 GIGATACTGC A

71 (2) 1 NFORMATI ON FOR SEQ | D NGO 43: (1) SEQUENCE

CHARACTERI STI CS: (A) LENGIH: 63 base pairs (B) TYPE
nucl ei c achdacacaace ATAAc¢dAccSHdeARBRGIFBEccdranic accccceeTT GdaRMATAIROL OGYg0

| i near (ii) MOLECULE TYPE: cDNA (iii) HYPOTHETI CAL: NO

(i V) ANTI - SEMEBECGNO CTGCAACTAR| ) SEQUENCE DESCRI PTI ON: SEQ | D NO. 43: 80
GTATCACCGC CAGIGGTATT TATGICAACA CCGCCAGAGA TAATTTATCA CCGCAGATGG 60

(2) INFORMATION FOR SEQ ID NO:60:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 266 base pairs
(B) TYPE: nucleic acid
(C) STRANDEDNESS: both
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: cDNA
(iii) HYPOTHETICAL: NO ' _ ‘
(iv) ANTI-SENSE: NO

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:60:

CATATGCAAT ACAATGCATT ATACAAACTG Gac;camama'iararrwcts.gasaascamc 60
AGTAACTGTG GTAGAGGGTC AAGTTGACTA TTATGGTTTA TATTATGTTC ATGAAGGAAT 120
ACGAACATAT TTTGTGCAGT TTAAAGATGA TGCAGAAAAA TATAGTAAAA ATAAAGTATG 180
GGAAGTTCAT GCGGGTGGTC AGGTAATATT ATGTCCTACA TCTGTGTTTA GCAGCAACGA 240
AGTATCCTCT CCTGAAATTA TTAGGC 266

(2) INFORMATION FOR SEQ ID NO:61:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 95 base pairs
(B) TYPE: nucleic acid
(C) STRANDEDNESS: both
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: cDNA
(iii) HYPOTHETICAL: NO
(iv) ANTI-SENSE: NO
(Xi) SEQUENCE DESCRIPTION: SEQ ID NO:61:
AGGATGTATA AAAAAACATG GATATACAGT GGAAGTGCAG TTTGATGGAG ACATATGCTA 60

TTAGGCAGCA CTTGGCCAAC CACCCCGCCG CGACC 85

(2) INFORMATION FOR SEQ ID NO:62:



TTG 63

(2)" | NFORW¢DIoENI9S6R SEQ | D NO: 44: (i) SEQUENCE CHARA(KEFRUSIBI16%E4

(A) LENGTH 21 base pairs (B) TYPE: nucleic acid (O
STRANDEDNESS: bot h (D TOPOLOGY: |inear (ii) MOLECULE TYPE:
cDNA (iii) HYPOTHETI CAL: NO (iv) | - SENSE: NO (xi)
SEQUENCE DESCRI PTI ON: SEQ I D NO 44: GAT GATACCCCCC G

21 (2) 1 NFORNAT, ].S]\ISE&%N%EQ:METI‘:& (I ) SEQJENCE CHARACTERI STI CS:

WD 96/ 17956 ; PCT/ US95/ 15944
79 (A) L 81 b“e “s’,“ (B) TYPE: nucleic
acid (C) (D) TOPOLOGY: li near
(ii) MOLECULE TYPE: Topomgy.(iide)nHYPOTHETl CAL: NO (i v)

ANTI - SENSE: NO
(ii) MOLECULE TYPE: cDNA

(iii) HYPOTHETICAL: NO
(iv) ANTI-SENSE: NO
(xi) SEQUENCE DESCRIPTION: SEQ ID NO:62:
CATGTTTTTT TATACATCCA TATCACCGCC AGTGGTATTT ATGTCAACAC CGCCAGAGAT 60

AATTTATCAC CGCAGATGGT T . ' 81

(2) INFORMATION FOR SEQ ID NO:63:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 322 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: peptide
(iii) BYPOTHETICAL: NO
(iv) ANTI-SENSE: NO
(v) FRAGMENT TYPE: internal
(xi) SEQUENCE DESCRIPTION: SEQ ID NO:63:

Met Ala Asp Asp Asp Pro Tyr Gly Thr Gly Gln Met Phe His Leu Asn
1 5 10 15

Thr Ala Leu Thr His Ser Ile Phe Asn Ala Glu Leu Tyr Ser Pro Glu
20 25 30

Ile Pro Leu Ser Thr Asp Gly Pro Tyr Leu Gln Ile Leu Glu Gln Pro
35 40 45

Lys Gln Arg Gly Phe Arg Phe Arg Tyr Val Cys Glu Gly Pro Ser His
50 55 60

Gly Gly Leu Pro Gly Ala Ser ser Glu Lys Asn Lys Lys Ser Tyr Pro
65 70 75 80

Gln val Lys Ile Cys Asn Tyr Val Gly Pro Ala Lys Val Ile val Gln
85 90 _ : 95

Leu Val Thr Asn Gly Lys Asn Ile His Leu His Ala His Ser Leu val
100 _ - 105 110



(Xl) SEQUENCE DESCRI PTI ON: SEQ | D NGO 45: CGGGACTGGG GAGTGGCGTC CCTATCACCG

&@%}@T AACA CCGTGCGTGT 60 TGACTATTTT ACPETA908/i3944

GWGATA 91 (2) 1 NFORVATI ON FOR
SEQ | D NG 46: (1) SEQUENCE CHARACTERI STI CS: (A) LENGTH:-
53 base pairs (B) TYPE: nuclgic acid (O
STRANDEDNESS: bot h D TOPOLOGY: |i near (i1) MOLECULE
TYPE: cDNA A (xi)
SEQUENCE DESC&%’&%P’%)\%‘%% EI? 1y N%TA?AG}}%G')T“ %Al\%’ BR AR
AAACCGGTTA GTATAAAAGC AGA 53 (2) 1 NFORVATI ON FOR SEQ I D
NO 47: adp MePHEAIFNEE AIPARMCRERI A3H €& cly Ile reu mis(¥M1 kBNGHd 54 base
pairs 130B) TYPE: nucl eiigsaci d . 140 (C) STRANDEDNESS: both
(D) TOPOLOGY: i near (ii) MOLECULE TYPE: cDNA (iii)

HYPOTHET! CAL: ZiOLys Val fhe)GLaNThr SEASHu A Arg Met( Thy SEQUENCEsDESCRI PTI ON:
SEQ | D NO. 47: 145 AAAAGGGAGT AACEEAAAC GGTCGGGAGSSGAAAACGGTG TATARAAAG ATGT

54
Arg Gly Tyr Asn Pro Gly Leu Leu Val H:.s Ser Asp Leu Ala Tyr Leu

165 170 175

Gln Ala Glu Gly Gly Gly Asp Arg Gln Leu Thr Asp Arg Glu Lys Glu
180 185 190

Ile Ile Arg Gln Ala Ala Val Gln Gln Thr Lys Glu 'l.iet Asp Leu Ser
195 200 205

Val val Arg Leu Met Phe Thr Ala Phe Leu Pro Asp Ser Thr Gly Ser
210 215 220

Phe Thr Arg Arg Leu Glu Pro Val Val Ser Asp Ala lle Tyr Asp Ser
225 230 235 240

Lys Ala Pro Asn Ala Ser Asn Leu Lys Ile vVal Arg Met Asp Arg Thr
245 250 255

Ala Gly cys Val Thr Gly Gly Glu Glu Ile Tyr Leu Leu Cys Aép Lys
260 265 _ 270

val Gln Lys Asp Asp Ile Gln Ile Arg Phe Tyr Glu Glu Glu Glu Asn
275 280 285

Gly Gly val Trp Glu Gly Phe Gly' Asp Phe Ser Pro Thr Asp Val His
290 295 _ : 300

Arg Gln Phe Ala Ile Val Phe Lys Thr Pro Lys Tyr Lys Asp Val Asn
305 310 315 320

Ile Thr

(2) INFORMATION FOR SEQ ID NO:64:
{i) SEQUENCE CHARACTERISTICS:
{A) LENGTH: 325 amino acids
(B) TYPE: amino acid
{D) TOPOLOGY: linear
(ii) MOLECULE TYPE: peptide
(iii) HYPOTHETICAL: NO
(iv) ANTI-SENSE: NO

(v) FRAGMENT TYPE: internal



(2), 1 NFO?N&E SEQ |1 D NO 48: WD 96/ 17956 PCT/US95/15944
PCT/ US95/ 1 égylf% 80 ‘ (i)

SEQUENCE CHARACTERI STI CS: (A) LENGTH. 54 base pairs

(B) TYPE: nucleic acid (C) STRANREDNESS: both (D)
TOPOLOGY: Iinear (ii1) MOLECULE TYPE: (ti1) HYPOTHETI CAL:
NO (iv) ANTI-SENSE: NO (xi) SEQUENCE DESCRI PTION: SEQ I D NG 48:

(2) TNECRVATI O ok B0 B P00 S Bm by e rrncrer st cs:

(A) LENGTH: 24 bgse M3l 65u asp ASB Pro 18?) LJJYBEy AR %lélcctl@x Met Né:E Cnd'lf (O

STRANDEDNESS: both 1 mear

TYPE: cDNA (iii) HYPCWHETICAL NO (iv) ANTI-SENSE NO

(xi) SEQUENCE DESeiriAspl tdd sSEQduDTREI RS Thr Ile Phe Asn Pro Glu val Phe Gln
20 25 - 30

Pro Gln Met Ala Leu Pro Thr Ala Asp Gly Pro Tyr Leu Gln Ile Leu
35 ' 40 45

Glu Gln Pro Lys Gln Arg Gly Phe Arg Phe Arg Tyr Val Cys Glu Gly
50 55 60

Pro Ser His Gly Gly Leu Pro Gly Ala Ser Ser Glu Lys Asn Lys Lys
65 70 ' 75 ' 80

Ser Tyr Pro Gln Val Lys Ile Cys Asn Tyr Val Gly Pro Ala Lys Val
85 90 95

Ile Val Gln Leu Val Thr Asn Gly Lys Asn Ile His Leu His Ala His
100 105 110

Ser Leu Val Gly Lys His Cys Glu Asp Gly Ile Cys Thr Vval Thr Ala
115 120 125

Gly Pro Glu Asp Cys Val His Gly Phe aAla Asn Leu Gly Ile Leu His
130 135 140 '

Val Thr Lys Lys Lys Val Phe Glu Thr Leu Glu Ala Arg Met Thr Glu
145 150 155 160

Ala Cys Ile Arg Gly Tyr Asn Pro Gly Leu Leu Val Eis Pro Asp Leu
165 170 175

Ala Tyr Leu Gln Ala Glu Gly Gly Gly Asp Arg Gln Leu Gly Asp Arg
180 185 190

Glu Lys Glu Leu Ile Arg Gln Ala Ala Leu Gln Gln Thr Lys Glu Met
195 200 : 205

Asp Leu Ser Val Val Arg Leu Met Phe Thr Ala Phe Leu Pro Asp Ser
210 215 220

Thr Gly Ser Phe Thr Arg Arg Leu Glu Pro Val Val Ser Asp ala Ile
225 230 235 ' 240

Tyr Asp Ser Lys Ala Pro Asn Ala Ser Asn Leu Lys Ile Val Arg Met
245 250 255

Asp Arg Thr Ala Gly Cys val Thr Gly Gly Glu Glu Ile Tyr Leu Leu
260 265 ' 270

Cys Asp Lys Val Gln Lys Asp Asp Ile Gln Ile Arg Phe Tyr Glu Glu
275 280 285



GCTTCAACCG AATTCGGITG CATG : . 24
(2) | NFORMHOEARIsEOR SEQ | D NG 50: (i) SEQUENCE CHARACTAFSIST$93S.

(A) LENGTH 24 base pairs (B) TYPE: nucleic acid (O
STRANDEDNESS: bot h (D TOPOLOGY: |inear (ii ) MOLECULE.
TYPE: cDNA (iii) HYPOTHETICAL: NO g ((iv) ANTI-SENSE: NO

(xi) SEQUENCE DESCRI PTI ON: SEQ | D NO 50: GTGCAACCG ATTTCGGTTG CCTT

24 (2) I NFORVATI ON FOR SEQ I D NO 51: - WD 96/ 17956

PCT/ US95/ 15944614 Glu asn Gly Gly val Trp Glu Gly Phe Gly Asp &he Ser Pro $Hr)
SEQUENCE CHARACTERBSTI CS: ~ 295(A) LENGTH 243base pairs :
(B) TYPE: nucleic acid (C) STRANDEDNESS: both (D)
TOPOLOGY: | i neasp val His( Arg GMEGJM&TMBEV&I:ENA Lys Thr (arnl Ly YOmysTI CAL:

NO : 305 310 31 320
Asp Ile Asn Ile Thr
32s
{2) INFORMATION FOR SEQ ID NO:65:
(1) SEQUENCE CHARACTERISTICS:
(A) LENGTHE: 268 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: peptide
. (iii) BYPOTHETICAL: NO
{(iv) ANTI-SENSE: NO
(v) FRAGMENT TYPE: internal

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:65:

Met Glu Pro Ala Asp Leu Leu Pro Leu Tyr Leu Gln Pro Glu Trp Gly
1 5 10 15

Glu Gln Glu Pro Gly Gly Ala Thr Pro Phe Val Glu Ile Leu Glu Gln
20 25 30

Pro Lys Gln Arg Gly Met Arg Phe Arg Tyr Lys Cys Glu Gly Arg Ser
35 40 45

Ala Gly Ser Ile Pro Gly Glu His Sser Thr'Asp Ser Ala Arg Thr His
Pro Thr Ile Arg Val Asn His Tyr Arg Gly Pro Gly Arg Val Arg Vval
€5 70 75 80

Ser Leu Val Thr Lys Asp Pro Pro His Gly Pro His Pro His Glu Leu
85 90 95

Vval Gly Arg His Cys Gln His Gly Tyr Tyr Glu Ala Glu Leu Ser Pro
100 105 110

Asp Arg Ser Ile His Ser Phe Gln Asn Leu Gly Ile Gln Ccys val Lys
115 120 125 .

Lys Arg Glu Leu Glu Ala Ala Val Ala Glu Arg Ile Arg Thr Asn Asn
130 135 140

Asn Pro Phe Asn Val Pro Met Glu Glu Arg Giy Ala Glu Tyr Asp Leu
145 150 155 160



(iv) ANTI- xi) SEQUENCE DESCRI PTI ON. SEQ | D
TA‘I’GCAACCC? E%i&? TG GGCA( ) SEU Q 1 Drosssnssy

24

(2) | NFORVATI ON FOR SEQ I D NO 52: - (i) SEQUENCE CHARACTERI STI CS

(A) LENGTH: 24 base pairs (B T §E: nucl ei ¢ aci d (O
. STRANDEDNESS: bot h (D) TCPCLOGY | i near (i) MOLECULE

IYPF ScDNA (iii) HYPOTHETI CAL: NO (iv) ANTI-SENSE: NO

K1) SECUENCE DESCRRTLON A 350 GrbosiZarn VECOH AR TEO00RS WhyCal

24" (2 | NEORGRT i PR D KO 53 170 (1) SEQUENCE. Ayl

CHARACTERI STI CS: (A) LENGWH 24 base pairs (B)

TYPE: nucl ei ¢ agled cys Pro Leu Prd GroSARAhRK[SHESEn Bod [Tle Tyr Asp Asn ALY

TOPOLOGY: | i near (11go MOLECULE TYPE:185DNA (11 iPOHYPOTHETI CAL:

NO (iv) ANTI-SENSE: NO (xi) SEQUENCE DESCRI PTION: SEQ ID

NO: 53: GGACTAA€0%ol $8F ABST&Ye BATLeu Arg Ile Leu Pro Gly Asp Arg Asn Ser

24 ) 195 - 200 205

Gly Ser Cys Gln Gly Gly Asp Glu Ile Phe Leu Leu Cys Asp Lys val
210 : 215 220

Gln Lys Glu Asp Ile Glu Val Arg Phe Trp Ala Glu Gly Trp Glu Ala
225 230 235 ' 240

Lys Gly Ser Phe Ala Ala Ala Asp Val His Arg Gln Val Ala Ile Val
. 245 250 255

Phe Arg Thr Pro Pro Phe Arg Glu Arg Ser Leu Arg
260 265
(2) INFORMATION FOR SEQ ID NO:66:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 263 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: linear -
(ii) MOLECULE TYPE: peptide
(iii) HYPOTHETICAL: NO
(iv) ANTI-SENSE: NO
(v) FRAGMENT TYPE: internal

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:66:

Met Asp Asp Leu Phe Pro Leu Ile Phe Pro Ser Glu Pro Ala Gln Ala
1 S 10 15

ser Gly Pro Tyr Val Glu Ile Ile Glu Gln Pro I.ys Gln Arg Gly Met
20 : 25 30

Arg Phe Arg Tyr Lys Cys Glu Gly Arg Ser Ala Gly Ser Ile Pro Gly
35 40 45 :

Glu Arg Ser Thr Asp Thr Thr Lys Thr His Pro Thr Ile Lys Ile Asn
50 -1 60

Gly Tyr Thr Gly Pro Gly Thr Val Arg Ile Ser Leu Val Thr Lys Asp
65 70 75 80



WO 96/ 17956 ‘ PCT/ US95/ 15944

82 (2)woNs@RgeTI ON FOR SEQ | D NG 54: (i) SEQJENG&:TIUS95/15944
CHARACTERI STI CsS: (A) LENGTH. 52 base pairs (B)

. TYPE: nucleic acid (C) STRANDEDNESS: both D

- TOPOLOGY: | i near (ii) MOLECULE TYPg cDNA (iii) HYPOTHETI CAL:
NO (iv) ANTI-SENSE: NO (xi) SEQUENCE DESCRI PTION: SEQ I D NG 54:
GACGACTATC CAt#4co i AT G ¥rdChLs AnbGECEL ACHIGCE G vACas 52
(2) | NFORVATI ON FOR SEQ | D 840 55: (i )9oSEQJENCE RAC%RI S
(A) LENGTH 53 base pairs (B) TYPE: nucleic acid (O
STRANDEDNESS: Aépt@ly Tyr Tyr Glu AD) ABOPSUOCYs Hrionasp Arg ser fle HiblRdzCULE
TYPE: cDNA (iii) HWYPOTHETI CAL:. NO 105 (iv) ANTI - SENSE: NO

(xi) SEQJENCE DESCRI PTI ON: SEQ | D NO 55:
he Gln Asn Leu Gly Ile Gln Cys. Val Lys Lys Arg Asp Leu Glu Gln

115 120 125

Ala Ile Ser Gln Arg Ile Gln Thr Asn Asn Asn Pro Phe His Val Pro
130 _ | 135 : 140

Ile Glu Glu Gln Arg Gly Asp Tyr Asp Leu Asn Ala Val Arg Leu Cys
145 : 150 155 : 160

-Phe Gln val Thr Val Arg Asp Pro Ala Gly Arg Pro Leu Leu Leu Thr
165 ' 170 ' 175

Pro Val Leu Ser His Pro Ile Phe Asp Asn Arg Ala Pro asn Thr Ala
180 . 185 o 190 -

Glu Leu Lys Ile Cys arg val aAsn Arg Asn Ser Gly Ser Cys Leu Gly
- 195 200 o 205

Gly Asp Glu Ile Phe Leu Leu Cys Asp Lys Val Gln Lys Glu Asp Ile
210 215 - 220 |

Glu Val Tyr Phe Thr Gly Pro Gly Trp Glu Ala Arg ély Ser Phe sSer
225 230 235 - . 240

Gln Ala Asp Val His Arg Gln Val Ala Ile IVa_l. Phe Arg Thr Pro Pro
245 250 ' 255

Tyr Ala Asp .Pro Ser Leu Gln
260
(2) INFORMATION FOR SEQ ID NO:67:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 263 amino acids
(B) TYPE: amino acid '
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: peptide
(iii) HYPOTHETICAL: NO
(iv) ANTI-SENSE: NO
(v) FRAGMENT TYPE: internal

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:67: .

Met Asp Glu Leu Phe Pro Leu Ile Phe Pio Ala Glu Pro Ala Gln aAla
1 5 10 15 '



GACGACAWAC TCAGCTTGTT AAACAGCTAC AGCACACCCC CTC  perrusosisosd 53

(2) INF SEQ I D NO 56: (i) SEQUENCE CHARACTERI STI CS:

(A) LENGTH 60 base pair. : (B) TYPE: nucleic acid (O
STRANDEDNESS: bot h : (D) TODO_OGY:gll I near (1) MOLECULE
TYPE: cDNA (iii) HYPOTHETI CAL: NO (1v) ANTI-SENSE: NO

(xi) SEQUENCE CACCG
COCAGROSCT TACARRGCHEY FROTRatb Lt Hiv Ty B Ry i G o el

PCT/ US95/ 15944 83 (2) | NFORMATI ON
FOR SEQ I D NO 57Arg Phe Arg('.t‘;)r W@@Wﬂﬁ-ﬂhﬁl Ser Ile Pro M%
LENGTH. 68 base pairs 3s B) TYRB: nucleic acid 4s (O
STRANDEDNESS: bot h (D TOPOLOGY: |inear (i) MOLECULE
TYPE: cDNA Gl Axg sklPfAkHES) hir: TRYOLyYs Thr @is/)PrANﬂHr SEA\Slys N@ asn

(xi) SEQUENCE DESCRS®TION: SEQ I D NG%7:

Gly Tyr Thr Gly Pro Gly Thr Val Arg Ile Ser Leu Val Thr Lys Asp
65 70 75 80

Pro Pro His Arg Pro His Pro His Glu Leu Vval Gly Lys Asp Cys Arg
85 80 95

Asp Gly Phe Tyr Glu Ala Glu Leu Cys Pro Asp Arg Cys Ile His Ser
100 105 110

Phe Gln Asn Leu Gly Ile Gln Cys Val Lys Lys Arg Asp Leu Glu Gln
115 120 125

Ala Ile Ser Gln Arg Ile Gln Thr Asn Asn Asn Pro Phe Gln Val Pro
130 135 . 140 ’

Ile Glu Glu Gln Arg Gly Asp Tyr Asp Leu Asn Ala Val Arg Leu Cys
145 150 155 160

Phe Gln Vval Thr val Arg Asp Pro Ser Gly Arg Pro Leu Arg Leu Pro
165 170 175

Pro Val Leu Pro His Pro lle Phe aAsp Asn Arg Ala Pro Asn Thr Ala
180 185 190

Glu Leu Lys Ile Cys Arg Val Asn Arg Asn Ser Gly Ser Cys Leu Gly
195 200 . 205

Gly Asp Glu Ile Phe Leu Leu Cys Asp Lys Val Glan Lys Glu Asp Ile
210 21 = . 220

Glu val Tyr Phe Thr Gly Pro Gly Trp Glu Ala Arg Gly Ser Phe Ser
225 230 - 235 : 240

Gln Ala Asp Val His Arg Gln Val Ala Ile Val Phe Arg Thr Pro Pro
245 280 | 255

TYyr Ala Asp Pro Ser Leu Gln
260

(2) IN?OMTION FOR SEQ ID NO:68:

(i) SEQUENCE CHARACTERISTICS:
- (A) LENGTH: 299 amino acids
(B) TYPE: amino acid
{D) TOPOLOGY: linear



CATACCAAAG CCGTCGCCTT GGGCACCGAA GAAACACAAC CACTAAGITG TTGCACAGAG 60

ACTCAGT Gwo 96/17956 , PCT/US95/15944 68 °
(2) | NFORVATI ON FOR SEQ I D NO 58: (i) SEQUENCE CHARACTERI STI CS:

(A) LENGTH. 77 base pairs (B) TYPE: nucleic acid (O .
STRANDEDNESS: bot h (D) TOPOLOGY: |inear - (ii) MOLECULE
TYPE: cDNA (iii) HYPOTHETI CAL: NO (i v) ANTI-SENSE: NO

(xi) SEQUEN S@ﬁ&g&,ﬁg&éﬁgﬁp 58: - TAATGTAATT GATTGTAATG ACTCTATGIG
CAGTACCAGT A ATTCC AGCA 60 CCGITGGGCAC CGCAAAG

77  (2) | NFORNATEOMOTRERIGER ké NO 59: _ (i) SEQUENCE CHARACTERI STI CS:
(A) LENGTH. 80 base pairs (B) TYPE: nucleic acid (O
STRANDEDNESS: (iyot ANTI-SENSE: No (D) TOPOLOGY: |i near (ii) MOLECULE
TYPE: cDNA (iii) HYPOTHETI CAL: NO .. (iv)  ANTI-SENSE: NO

(xi) SEQUENCE (ERSTRAGMENDNEYPSEG AtBrag: 59:

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:68:

Met Phe Pro Asn Gln Asn Asn Gly Ala Aia Pro Gly Gln Gly Pro Ala
1 : 5 10 , 15

val asp Gly Gln Gln Ser Leu Asn Tyr Asn Gly Leu Pro Ala Gln Glm
20 - .. 25 S - . 30

Gln Gln Gln Leu Ala éln Ser Thr Lys Asn Val'm:'g Lys Lys Pro Tyr
: 35 : 40 . 48 .

val Lys Ile Thr Glu Gln Pro Ala Gly Lys Ala Leu 'A_i-g Phe Arg Tyr
50 .. . 8 . - .. 60 S

Glu Cys Glu Gly Arg Ser Ala Gly Ser Ile Pro Gly fra.l Aén Ser Thr
65 : ' 70 : 5 . 80

Pro Glu Asn Lys Thr Tyr Pro Thr Ile Glu Ile Val Gly Tyr Lys Gly
85 90 - . 95

Arg Ala val val val Val Ser Cys Val Thr t.ys Asp Thr Pro 'ry;r Arg
100 105 110
Pro His Pro His Asn Leu Val Gly.Lys Glu Gly cj: If}’s I.ys' Gly val
115 120 , 125

Cys Thr Leu Glu Ile Asn Ser Glu Thr Met Arg Ala Val phe Ser Asn
130 135 140

Leﬁ Gly Ile. Gin Cys Val Lys Lys Lys Asp Ile Glu Ala Ala Leu Lys
145 150 155 160

Ala Arg Glu Glu Ile Arg val Asp Pro éhe t.ys Thr Gly Phe .sér His
: 165 170 175

Arg Phe Gln Pro Ser Ser Ile Asp Leu Asn-'_Ser val Afg Leu Cys Phe
180 - 185 . 190

Gln val Phe Met Glu Ser Glu Gln' Lys Gly Arg: Phe Thr éér Pro Leu
195 : 200 205

Pro Pro Val Val Ser Glu Pro Ile Phe Asp Lys Lys Ala Met Ser Asp
210 215 220

Leu Val Ile Cys Arg Leu Cys Ser éys -Ser '.Ala ".L‘hr- Val. Phe Gly Asn
225 230 ' .- 235 240

Thr Gln Ile Ile Leu Leu Cys Glu Lys Vai ala I.ys_GIu "Asp Ile ser
: 245 250 255



WO 96/ 1795& 5 et $o8asokp 944
84 &&ﬂ&g %TAACCGACC ACCACAAGCA GCGGCCAAAC ACCCCGCCTT GGACAATAGA
60 ACAGCACGTA CTGCAACTAA

80 (2) 1 NFORVATI ON FOR SEQ I D NG 60: (i ) SEQUENCE

CHARACTERI STI CS: (A) LENGTH 285 base pairs (B)
TYPE: nucleic acid (C) STRANDEDNESS: both

(D)
TOPOLOGY: | | NGLE Y, b Tl CAL:
NO vy AN 2EE B e S s i shMla ser vt o B ERGTRD

NG 60: CATATGCAAT /«:AAT(IJ¥FT AJ?«:AA%“ITG;C¥¥:A(¥¥TAJ¥\'TAJVXTTTTSTGEIVMBAAEI¥¥TC
60 AGTAACT GT Gefiy AlepCeied GLAMIET ThE Bap VAT @id TLha B thd GLECrAd @RAGAT

120 ACGAACATAT TTTGI&AGT TTAAAGATGA FE8CAGAAAA TATAGIZBBAA ATAAAGTATG
180 GGAAGTTCAT GCGGGTGGTC AGGTAATATT ATGICCTACA TCTGTGITTA GCAGCAACGA
240 AGTATCCTCLySORE AN Mg TIVAGELD: Thr Leu Asp Ile Thr

266 (2) | NFORVAT9ON FOR SEQ | D N@981: (i) SEQUENCE

CHARACTERI STI CS: (A) LENGTH: 95 base pairs (B)

TYPE: nucleic acid
(2) INFORMATION FOR SEQ ID NO:69:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 261 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: peptide
(iii) HYPOTHETICAL: NO
(iv) ANTI-SENSE: NO
(v) FRAGMENT TYPE: internal
(xi) SEQUENCE DESCRIPTION: SEQ ID NO:69:

Met Asp Phe Leu Thr Asn Leu Arg Phe Thr Glu Gly Ile Ser Glu Pro
b 5 10 15

Tyr Ile Glu lle Phe Glu Gln Pro Arg Gln Arg Gly Thr Arg Phe Arg
20 25 30

TYyr Lys Cys Glu Gly Arg Ser Ala Gl& Ser Ile Pro Gly Glu His Ser
35 40 45

Thr Asp Asn Asn Lys Thr Phe Pro Ser Ile Gln lle Leu Asn Tyr Phe
_ S0 55 60
Gly Lys Val Lys Ile Arg Thr Thr Leu Val Thr Lys Asn Glu Pro Tyr
Lys Pro His Pro His Asp Leu Val Gly Lys Gly Cys Arg Asp Gly Tyr
85 90 95

Tyr Glu Ala Glu Phe Gly Pro Glu Arg Gln Val Leu Ser Phe Gln Asn
100 . 105 110

Leu Gly Ile Gln Cys Val Lys Lys Lys Asp Leu Lys Glu Ser Ile Ser
' 115 120 125

Leu Arg Ile Ser Lys Lys Asn Pro Phe Asn Val Pro Glu Glu Gln Leu
130 135 140



(C) STRANDEDNESS: both (D TOPOLOGY: |inear (i)

MOL ECUL Ewlo/ 68 7956ONA (iii) HYPOTHETI CAL: NO (P(Z')‘!UMS!‘GEI\TSE

NO (xi) SEQUENCE DESCRI PTION: SEQ ID NO: 61: - AGGATGTATA AAAAAACATG
GATATACAGT GGAAGTGCAG TTTGATGGAG ACATATGCTA 60 TTAGGCAGCA
CTTGGCCAAC CACCCCGCCG CGACC 95 (2)

| NFORVMATI ON FOR SEQ I D NO 62: WO 96/17956

85 _ (184 s SEENCEABHARAGYERSPT £615:asn val val Arg Lé\cybBMaTbliin 81 base
pairs 145 (B) TYPE: nusbeic acid 155 (C) STRANDE®NESS:

bot h (D TOPOLOGY: |i near (i1) MOLECULE TYPE: cDNA

(iii) HYPOTHEB1EAehe Ken Pro Asp GlivBisANIY 28BNBYET TROLeu Ala Le@xPdo SEQUENCE
DESCRI PTI ON: SEQ | D No: 62: 165 CATGTTTTTT TAYMCATCCA TATCACCGS AGTGGTATTT

ATGTCAACAC CGCCAGAGAT 60
Leu Ile Ser Asn Pro Ile Tyr Asp Asn Arg Ala Pro Asn Thr Ala Glu

180 ' 185 ' 190

Leu Arg Ile Cys Arg Val Asn Lys Asn Cys Gly Ser Val Lys Gly Gly
195 200 208

Asp Glu Ile Phe Leu Leu Cys Asp Lys Val Gln Lys Asp Asp Ile Glu
210 215 - 220

Val Arg Phe Val Leu Gly Asn Trp Glu Ai-_a I_.j'_r's Gly Ser Phe Ser Gln
225 230 235 _ 240

Ala Asp Val His Arg Gln Val Ala Ile val Phe Arg Thr Pro Pro Phe
245 250 . 255

Leu Gly Asp Ile Thr
260
(2) INFORMATION FOR SEQ ID NO:70:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 262 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: peptide
(iii) BYPOTHETICAL: NO
(iv) ANTI-SENSE: NO _
(v) FRAGMENT TYPE: internal

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO:70:

Met Asp Phe Leu Thr Asn Leu Arg Phe Thr Glu Gly Ile Ser Glu Pro
1 _ 5 _ 10. . 15

Tyr Ile Glu Ile Phe Glu Gln Pro Arg Gln Arg Gly Met Arg Phe Arg
20 _ . 25 - 30

'ryr Lys Cys Glu Gly Arg Ser Ala Gly Ser Ile Pro Gly Glu His ser
35 _ . 40 . 45

Thr Asp Asn Asn Lys Thr Phe Pro Ser Ile Gln Ile Leu Asn Tyr Phe
50 _ 55. : _ 60

Gly Lys Val Lys Ile arg Thr Thr Leu Val Thr Lys asn Glu Pro Tyr
65 , 70 75 80



T S
(2) INF SEQ I D NO 63: : (| ) SEQUENCE CHARACTERI STI CS:

(A) LENGTH 322 amino acids - (B) TYPE: am no acid
(D TOPOLOGY: |inear : (i) MOLECULELJYPE: peptide (iii)
HYPOTHETI CAL: NO (i v) ANTI - SENSE: (v) FRAGVENT TYPE:

s op Asp Pro IR P R B B g e A e nee g R 7

Thr Ala Leu Thr H s Ser
|1 e Phe Asn Al an@:%i;tﬁila-)ﬂlusﬁﬁe B¢ ﬁdJGlu Arg Gln val Leu ser PRE Gln Asn

25 30 100 Ile Pro Legober Thr Asp AyiPso Tyr Leu A n
Ile Leu Qu G@n Pro 35 - 40
45 Lys rebnclAr @1lédqinPbys Al ﬁl?l.fl gysyKspVabu @ys &lu sekyrler seSer Hi s
50 55 115 dy Q35 Leu Pro Gly Al a
Ser Ser A u Lys Asn Lys Lys Ser Tyr Pro 65
75 Leu AR)Ile Ser Lys @ya Ikel Asy Prp| @:@}anm b G‘MAIGIGI 91!Pr o Ala
Lys Val Ile vVal d n3¢ 135 - 85
95 Leu Val Thr Asn Ay Lys Asn Ile H's Leu HIS Ala Hi s Ser Leu Val
100 Leu HipsAsn Ile Asp Glu Tyr Qi@ Leu Asn Val Val Arg Leu Cys Phe

' 145 150 155 160

Gln Ala Phe Leu Pro Asp Glu His Gly Asn Tyr Thr Leu Ala Leu Pro
165 170 175

Pro Leu Ile Ser Asn Pro Ile Tyr Asp Asn Arg Ala Pro Asn Thr Ala
180 - _ _ 185 190

E Glu Leu Arg Ile Cys Arg Va_]. Asn Lys Asn Cys Gly sSer Val Lys Gly
195 . 200 ' 205 ’

Gly Asp Glu Ile Phe Leu Leu Cys Asp Lys Val Gln Lys Asp Asp Ile
210 ‘215 220 '

Glu val Arg Phe Val Leu Gly Asn Trp Glu Ala Lys Gly Ser Phe Ser
225 230 235 _ 240

Gln Ala Asp Val His Arg Gln Val Ala Ile val Phe Arg Thr Pro Pro
245 250 255

Phe Leu Gly Asp Ile Thr
260
(2) INFORMATION FOR SEQ ID NO:71:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 314 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: peptide
© (iii) BYPOTHETICAL: NO
(iv) AN‘I‘I—_SENSE: No
(v) FRAGMENT TYPE: internal

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:71:

Met Ser Asn Lys Lys Gln Ser Asn Arg Leu Thr Glu Gln His Lys lLeu
1 5 _ .10 15



WO 96/ 17956

86 wosdnmseys H's Cys Gu Asp Gy Val Cys Thr Val Thr PERAISEHIE o Lys *
115 - 120 125 Asp Met Val Val Ay Phe
Ala Asn Leu Ay Ile Leu H's Val Thr Lys 130 135-
140 Lys Lys Val Phe Qu Thr Leu Ggg Ala Arg Met Thr Gu Ala Cys Ile
145 150 155 160 Arg
Ay Tyr Asn PrgerGeyn laay w:\(alellyh m&%ﬂs@ hepl w&l:aaﬁy&.yhma Eis asp
165 170 20 An Alaecdu Gy Ay Gy
Asp Arg A n Leu Thr Asp Arg Gu Lys Gu - 180
185 Leu Ala MAQ Gly Glu Val| sey ILars e @l I.atlsar.:m AlydeuCher @sn Thr Lys
Adu Met Asp Leu Ser 35 1930 4300
205 Val Val Arg Leu Met Phe Thr Al.a Phe Leu Pro Asp Ser Thr Gy Ser
210 ‘Glu Tyr P¥g Gln Leu Ser Phe Arg Zyy Arg Asp mzq:“rny,qr gy%rrgrLeu du
Pro Val Val Ser A3f AI alle Tyr Asp® Ser 225 60 230
235 ' 40 Al a . Pra Asn - Al.a Ser Asn_.Leu. L Il e Val
Arg Met : Asp Arﬁu-rﬁ.}e Asn Glu Ala ]7:.e¥1 Lys Lys .'l(:)lezﬂ%p Pro Asp Leu Gly Glyz
255 £33y oys Vval Thr(glyGIyGluGluIIeTyr Leu Leu Asp Lys
260 y Asp Ile
Gnile Arg PhLe? he é§§ ﬁr A:j’ Seé Ser Ilez.l:y; :.;:o Asp é@ %?lla éaia"?ﬂu
280 285 Gy Gly VaI Trp Au Ay Phe Gly Asp Phe Ser
Pro Thr Asp VajaiHigs As Asp 'r{ - &9061u Trp arg Val Val BedOval Ala Glu Ala 300
Arg G n Phe Ala lle Va hr Pro Lys Tyr Lys Asp ValipgAsn 305
310 315 . - 320 Ile Thr
Lys His Gln Gly Lys Aap Ile Ile Asn Ile Arg Asn Gly Leu Leu Val
115 120 _ 125 :
Gly Lys Arg Gly.A'sp' Gln Asp Leu Met A],a.hla 'ély Asn Ala Ile Glu
130 135 : 140 :
Arg Ser His Asn Ile Ser Glu Ile _Aia Asn Phe Met Leu Ser Glu Ser
145 150 15§ 160
HEis Phe Pro Tyr Val Leu Phe Leu élu_G]_.y 'ser Asn Phe Leu Thr Glu
165 170 175
Asn Ile Ser Ile Thr Arg Pro Asp Gly Arg Val Val Asn Leu Glu Tyr
180 185 190
. Asn Ser Gly Ser Glu Ser His Phe Pro 'fyr val Leu Phe Leu Glu Gly
195 200 205
Ser Asn Phe Leu Thr Glu Asn Ile Ser Ile Thr Arg Pro Asp Gly Arg
210 215 220 ' '
val val Asn Leu Glu .!‘yr Asn Ser Gly Ile i.eu_i\sn Arg Leu Asp Arg
225 230 235 240
Leu Thr Ala Ala Asn Tyr Gly Met Pro Ile Asn Ser Aen Leu Ccys Ile
245 250 ‘ 255
Asn Lys Phe Val Asn His Lys Asp Lys Ser i]_.e Met Leu Gln Ala Ala
260 265 ' 270
Ser Ile Tyr Thr Gln Gly Asp Gly Arg Glu Trp Asb’ Ser Lys Ile Met
275 280 - 285
Phe Glu Ile Met Phe Asp Ile Ser Thr Thr Ser Leu Arg Val Leu Gly
290 : 295° -300
Arg Asp Leu Phe Glu Gln Leu Thr Ser i.ys
305 310

PCT/ US95/ 15944



(2),

(A) LENGTHYOHT% no aci ds (B) TYPE: am no acid

(D) TOPOLOGY: |i near (ii) MOLECULE TYPE: peptide (rii)
HYPOTHETI CAL: NO (iv) ANTI - SENSE: hg% (v) FRAGMVENT TYPE:

I nt er nal WD 96/ 17956 .

PCT/ US95/ 15944 87 (xi)
SEQUENCE DESCRI PTI ON: SEQ I D NO : 64: Met Ala Gu Asp Asp Pro Tyr Leu
Ay Arg Pro R 1 5

10y ’ (g %NQO&AM% v R Eké ID N%}g Pro Ser Leu Thr Hi's Thr Ile Phe Asn
Pro Gu Val Phe é% NsgouENCE cnmcmmsncszo 25

30 Pro MNah PEsrasUPafindacfds Asp Gy Pro Tyr Leu Gn Ile Leu
35 TYPE: amino acid 45 Gu d@n Pro Lys dn Arg
Ay Phe Arg Phe Arg (byrrétnobys 1Sheard v - 50 55
60 Pro Ser HHs Ay Ay Leu Pro Gy Ala Ser Ser Au Lys Asn Lys Lys
65 (ii) MOLBCULE TYPE: peptide 75 80 Ser
Tyr

| NFORMATI ON_FOR SEQ | D NO 64: (i) SEQUENCE CHARAGCHFDASHMIs6S:

Pro dn Val Lys Ile Cys Asn Tyr Val Gy Pro Ala Lys Val
" (iii) HYPOTHETICAL: NO

(iv) ANTI-SENSE: NO
(v) FRAGMENT TYPE: internal
(xi) SEQUENCE DESCRIPTION: SEQ ID NO:72:

Ccys Asp Thr Asp Asp Arg His Arg Ile Glu Glu Lys Arg Lys Arg Lys
1 5 10 18

Thr

(2) INFORMATION FOR SEQ ID NO:73:
(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 168 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: peptide
(iii) HYPOTHETICAL: NO
(iv) ANTI-SENSE: NO
(v) FRAGMENT TYPE: internal
(xi) SEQUENCE DESCRIPTION: SEQ ID NO:73:

Gly Asp Pro Gly Lys Lys Lys Gln Ris Ile Cys His Ile Gln Gly Cys
1 5 10 : 15

Gly Lys Val Tyr Gly Lys Thr Ser His Leu Arg Ala His Leu Arg Trp
20 25 30

His Thr Gly Glu Arg Pro Phe Met Cys Thr Trp Ser Tyr Cys Gly Lys
35 40 45

Arg Phe Thr Arg Ser Asp Glu Leu Gln Arg His Lys Arg Thr His Thr
50 55 €0

Gly Glu Lys Lys Phe Ala Cys Pro Glu Cys Pro Lys Arg Phe Met Arg
65 70 : 75 80



85

Asn
105
Cys
125
130
Phe
155
Val

175
180
Adn
200
Phe
Thr
230
Asn
250
du
270
275

90 95 Ile Val @n Leu Val Thr

Ay Wooshosssl | e His Leu Hs Ala His PATIUS95/15944

Thr

Au

Hi s

Al a

Leu
Ay

Al a

Ile

110 Ser Leu Val Ay Lys Hs Cys Qu Asp Ay Ille
Val Thr Al a 115 120 .
Gy Pro GLU Asp Cys Val Hs Gyy Phe Ala Asn Leu Ay Ile Leu H's
135 : 140 Val Thr Lys Lys Lys Val
Thr Leu Qu Ala Arg Met Thr Qu 145 150
ser asp HiSQeu ser rydmisCyre Iye PrUr{d G1AYAsnSps Riye &y Leu Leu
Pro Asp Leu 85 136 - o 95 170
Ala Tyr Leu dn Ala Gu Gy Ay Ay Asp Arg G n Leu Gy Asp Arg
Gly Pro ¢Bp Val Ala Leu Ser Val &Qp Thr Leu PEb ey aspiaeriely [l e Arg
Ala Leu Gn AnlPAr Lys Gu Mt 105 - . 19310
205 Asp Leu Ser Val Val® Arg Leu Met Phe Thr Ala
Pro Agi!,aﬁ;}.,y ser Glu Gly Sey %ly Thr Ala Thr Pro Seyrila Leu Ile Thr 220

Ser Phe Thr N’%J Arg Leu Qu PrYP val val Ser ASJ&SAI alle 225

Ser ASRF L‘g@ mzé%ﬂ-ewaffehe u\Ala :féocy,_ Pro G_l;lryéiYAife 355 z%s Ala Pro

255 A‘splz(rg Thr Al a Gylws_ Val Thr Ay Ay GQu
Tyr L %8t gln val Ala asp
q/gi'l“gé“ 4 don sor Gy, Tje asp val dst Gin Vel Alp dep B‘%%E“T?}ﬁ Qudu
280 285 WD 96/ 17956 '

PCT/ US95/ 159441e asn Ile Ser Gly Asn Gly Phe

165 ' ' q
(2) INFORMATION FOR SEQ ID NO:74:
{i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 181 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: peptide
(iii) HYPOTEETICAL: NO
{(iv) ANTI-SENSE: NO
(v) FRAGMENT TYPE: internal
(xi) SEQUENCE DESCRIPTION: SEQ ID NO:74:

Ser Gly Ile Val Pro Gln Leu Gln Asn Ile Val saf"fhr Val Asn Leu
1 5 : 10 : _ . 15

Gly Cys Lys Leu Asp Leu Lys Thr Ile Ala Leu Arg Ala Arg asn Ala
20 25 30

Glu Tyr Asn Pro Lys Arg Phe Ala Ala Val Ile Met Arg Ile Arg Glu
- 35 40 45

Pro Arg Thr Thr Ala Leu Ile Phe Ser Ser Gly Lys Met Val Cys Thr
50 55 60

Gly Ala Lys Ser Glu Glu Gln Ser Arg Leu Ala Ala Arg Lys Tyr ala
65 70 - 75 80

Arg val Val Gln Lys Leu Gly Phe Pro Ala Lys Phe Leu aAsp Phe Lys
85 © 90 . 95

Ilé Gln Asn Met Val Gly Ser Cys Asp Val Lys Phe Pro Ile Arg Leu
100 _ 105 . 110



88 Gu Qu Asn dy Ay Val Trp Qu Ay Phe Ay Asp RwerrGsssniyaa Thr

200 * WO96/17956 5gg ) 300 Asp Val H's Arg G n Phe
Ala Ile Val Phe Lys Thr Pro Lys Tyr Lys 305 310

315 320 Asp Ile Asr}lle Thr :

325 (2) | NFORVATI ON FOR SEQ | D NO 65: 97 (i) SEQUENCE

CHARACTERI STI CS: (A) LENGTH: 268 am no acids

mtE e 10 % ‘31 ‘Hff ?‘EALLOPI\%’O%Y“ e AR §e§E§§E Glm’ﬁ’cu&g (T\T;D .
i nt erna

FRAGVENT TYPE: (xi) SEqﬁéﬂlCE DESCRI PTI ON SEQ | D NO. 65:
Met Gu Pro Al %e%SPhé%oL@iy Pe® ii%urﬂ_ﬂ’ru%%tgﬂh Riy8 ﬁwﬂg 16l ¥al zeu 1

5 13¢.0 135 Quigdn Qu Pro Ay Ay
Ala Thr Pro Phe Val Qu lIle Leu Qu Gn ) 20

25 30 Pro Lys Gn Arg Ay Met Arg Phe Arg Tyr Lys
Cys Gu Ay Argetertle Phe Val Ser Gly3bys Val val Leu Thr Glyj@la Lys Val Arg

45 Ala Qa5 Ser Ile Pro A30Ed u His Ser Thrl58sp Ser Ala Arg¥ffAr Hi s
50 55 60 Pro Thr 1le Arg Val Asn
Hs Tyr Arg G y\]ﬁrghg:ylepnf 9&1; mregrwplu Asn I}e Tyr Pro Ile Leu Lys Giy

75 : 170 175

Phe Arg Lys Thr Thr
180
{2) INFORMATION FOR SEQ ID NO:75:
(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 85 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: peptide
(iii) HYPOTHETICAL: NO
(iv) ANTI-SENSE: NO
(v) FRAGMENT TYPE: internal

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:75:

Ser Cys Phe Ala Leu Ile Ser Gly Thr Ala Asn Gln Val Lys Cys Tyr
1 -] 10 15

Arg Phe Arg Val Lys Lys Asn His Arg His Arg Tyr Glu Asn Cys Thr
20 _ 25 30

Thr Thr Trp Phe Thr Val Ala Asp Asn Gly Ala Glu Arg Gln Gly Gln
35 40 45

Ala Gln Ile Leu Ile Thr Phe Gly Ser Pro Ser Gln Arg Gln Asp Phe
50 55 60

Leu Lys His val Pro Leu Pro Pro Gly Met Asn Ile Ser Gly Phe Thr
65 70 75 80

Ala Ser Leu Asp Phe
85
{2) INFORMATION FOR SEQ ID NO:76:

(1) SEQUENCE CHARACTERISTICS:



Ser Leu Val Thr Lys Asp Pro Pro His Gy Pro His-Pro Hi's Gu Leu
85 0 96717956, 95 Val Gy peeushsisoys G n
Hs Ay Tyr Tyr Au Ala Au Leu Ser Pro 100 :
105 110 Asp Arg Ser Ile His Ser Phe A n Asn Leu dy. -
Ile @n Cys Val Lys 115 120

© 125 Lys Arg Gu Leu Gu Ala Ala daP Ala Qu Arg Ile Arg Thr Asn Asn
130 % a :.ds 140 Asn Pro Phe Asn Val Pro
Vet Gu Gu Arg G AR bt er adiap 145 150
155 (D) Bé¥roGY: 1!\42&6/ 17956
PCT/ US95/ 15944 89 Ser Al a
Val Arg Leu Qys) Bhez&ﬂz Vﬂi’E-TpapMaila Asn d y Pro dy Gy
165 175 Leu Cys Pro Leu Pro Pro
Val Leu Ser (ﬁslm) rmmo-rm:m Rop Asn Arg 180
185 190 -~ AaPro Ser Thr Ala Qu-Leu Arg Ile Leu Pro
Ady Asp Arg As*m SYFI-SENSE: NO 195 200 '
205 dy Ser dn d Asp Gu Ile Phe Leu Leu Cys Asp Lys Va
210 V) m‘%@'& TYPE:. X‘“_’-" nal 220 AnLys Gu Asp Ile Qu
Val Arg Phe Tr - 225 230
235 P) SEQ DEQ/C&EQI% s@ 31’8%?'7I5he Ala Ala Ala Asp Val H's Arg
Adn Val Aal
255 %ﬁe\% ‘#’rLeuPne Igl’]ig %’g sa- i nsg I_‘\esﬁ1 ﬁ\ln val %'Sys

Cys Tyr Ser Phe Arg Val Lys Arg Trp His Asp Arg Asp Lys TYXr H;s
20 25 _ - 30 :

His Thr Thr Thr Trp Trp Ala Val Gly Gly Gln Gly sar Glu' Arg Pro
35 : 40 : _ 45

Gly Asp Ala Thr val Ile Val Thr Phe Lys Asp Gln Ser Gln Arg Ser
50 55 60

His Phe Leu Gln Gln Val Pro Leu Pro Pro Gly Met Sef Ala His Gly
65 70 - 75 - 80

val Thr Met Thr Val Asp Phe
85
(2) INFORMATION FOR SEQ ID NO:77:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 84 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: peptide
(iii) HYPOTHETICAL: NO
(iv) ANTI-SENSE: NO
(V) FRAGMENT T!rngqintérnall

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:77: . .

Pro Pro Val Ile Cys Leu Lys Gly Gly His Asn Gln Leu Lys Cys Leu
1 5 _ 10 15

Arg Tyr Arg Leu Lys Ser Lys His Ser Ser Leu Phe Asp cys Ile Ser
20 _ 2 30



260, 265 (2) | NFORVATI ON FCR SEQ | D NQ: 665 ’3595“59“(I)

SEQUENCE CHQ9¢47839 ST Cs: (A) LENGTH. 263 anino 2gi

(B) TYPE: am no acid (D) TOPOLOGY: |i near (1i) MOLECULE
TYPE: peptide (ii1) HYPOTHETI CAL: NO (1v) ANTI-SENSE: NO

(v) FRAGMVENT TYPE: internal (xi) SHOUENCE DESCRI PTION: SEQ I D NO 66:
Met AspAspLeuPheProLeuIIePheProSerGIuProAIaGInAIa 1

5 hr T foTrp Ser Trp Val Asp Thrlghr Ser Thrggys Grg WtbewrSegm du
Ilelle Qu Gn Pro Ly% Gn Arg Ay Met 4

é5y Ser 1le Pro H Arsonet Leu Tl Lk %gg A0ady rSeL:ycf’luOéin %‘d ﬁ;y 4% Sreer Al a
45 Gu Arg Ser Thr Asp Thr Thr Lys Thr His Pro Thr Ile Lys Ile Asn
50 Leu Se2SArg val Pro Leu Pro s€20Thr Thr Glr&!l Bre 1 e Vasdhro Gy
Thr Val Arg Il eeser Leu Val Thr #ys Asp 6575 80/0

75. 80 WD 96/ 17956

PCT/ US95/ 15944 Pphe Tyr Gly Leu _ 90

(2) INFORMATION FOR SEQ ID NO:78:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 84 amino acids
(B) TYPE: amino acid-
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: peptide
(iii) HYPOTHETICAL: NO
(iv) ANTI-SENSE: NO
(v) FRAGMENT TYPE: internal
(xi) SEQUENCE DESCRIPTION: SEQ ID NO:78:

Pro Pro Val Ile Leu Val Arg Gly Gly Ala Asn Thr Leu Lys cys Phe
1 5 10 15

Arg Asn Arg Ala Arg val Arg Tyr Arg Gly Leu Phe Lys Tyr Phe Ser
20 25 30

Thr Thr Trp Ser 'J.'rp'Val Ala Gly Asp ser Thr Glu Arg Leu Gly Arg
35 40 45

Ser Arg Met Leu Ile Leu Phe Thr Ser Ala Cys Gln Arg Glu Lys Pro
50 58 60

Asp Glu Thr val Lys Tyr Pro Lys Gly Val Asp Thr Ser Tyr Gly Asn
65 ' 70 75 80

Leu Asp Ser Leu

(2) INFORMATION FOR SEQ ID NO:79:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 84 amino acids
{(B) TYPE: amino acid
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: ‘peptide



Pro
85

Asp
105
Arg
125
130
Asp
155
Pro
175
180
Val

200
Adn
Au
230
Adn
250
260

Pro
Leu

Asp

-

Ty

Leu

Asn

Lys
Val

Val

His Arg Pro H's Pro Hs Qu Leu Val Gy Ly
90 95
a/ 9‘?5}7356Asp Arg Ser Ile His Ser
110 Phe @ n Asn Leu Ay
Leu du d@n : 115
Ala lle Ser An Arg Ile @n ™? Asn Asn
135 ' 140
Asp ASB g Leu Cys 145
(18t of%%ﬂéﬂ. o Phe G n Val Thr Val
Leu I-(@V{/%I-SENSE' No 165
Pro Leu Ser. H's Pro |l e Phe Asp Asn
(v) FRagHENY TYPE: internal 190

Arg Asn Ser Gy Ser Cys Leu Ay
(xi) SEQUENKE DESCRIPTIDN: AEQ 1B uoi1|99 Phe
Gu Asp lle 210

Tyr PREe FBye @) VRL OC)GI VarysGFiy Sly Magha

1 . 235 _ 240 10

Al a IIe Val Phe ArgLThr Pr o

Tyr Arg Leu'Lys 3 sﬂFa""}% glPrV&ls%‘?P
(2) INFO?I\/ATIO\I ﬁ&R SEQ I D NO 67: (i

CHURACTER T1 G5 e ey e wub ST, 2 0 8

pept i de

35

Ala Arg Met Leu Va.l Lys Phe Ile Asp Glu Ala
50 55 .

Leu Glu Arg Val Ala Leu Pro Arg Ser Val Ser
65 70 75

Phe Asn Gly Ser

(2) INFORMATION FOR SEQ ID NO:80:
(1) SEQUENCE CEARACTERiS'J.‘ICS:
{(A) LENGTH: 84 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: linear
{(ii) MOLECULE TYPE: peptide
(iii) HYPOTHETICAL: NO
{iv) ANTI-SENSE: Nd
(v) FRAGMENT TYPE: internal
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 8.0:

Thr Pro Ile Val Gln Leu Gln Gly Asp Ser Asn
1 5 10

Arg Tyr Arg Leu Asn Asp Lys Tyr Lys His Leu
20 25

ser Thr Trp His Trp Ala Ser Pro 'Gl-u-: Ala Pro
35 : 40

val Thr Leu Thr Tyr Ser Ser Glu Glu Gln Arg
50 55

s Asp Cys Arg

Asp Gy Ft*i‘mE%nsGw Ala

Ile @n Q/s Val Lys
120

Asn Pro Phe H s Val
1le u Au d@n Arg

150
‘Arg Asp Pro Ala Ay

170

Arg Ala Pro Asn Thr

_.Glu Leu Lys Ile Cys

195 _

Leu Leu Cys Asp Lys
215 .
flsé-euphnssam Leu

An Ala Ad§ Val Hi's

E@a Agp,Ser Il%4s53r
) SEQUERRE
(B)

Lys.

Pro
Ay

Arg

Al a
Arg

Val
220
225

Arg

%‘i“df' fl?\/ﬁ}EdI‘E TYPE:

Gln Arg Glu Lys Phe
60

val Phe Leu Gly Gln
80

cys Leu Lys Cys Phe
15

Phe Glu Leu Ala ser
'30

His Lys Asn Ala Ile
45

Gln Gln Phe Leu Asn
60

(



(iii) HYPOWE;’&,?@% ggwENc':E (iv) ANTI-SENSE: NO (V) FWI§XPE

i nt'er nal DESCRI PTI ON: SEQ I D N0677 Met Asp G u
Leu Phe Pro Leu Ile Phe Pro Ala Gu Pro Ala dn Al a 1 5
10 15 WO 96/ 17956

103

PCT/ US95/ 15944 91 Ser Gy

Pro Tyr Val Qu II € n Pro S Ar :
20 e\ra2.5§ys Ilieq&'o Pro J‘I’& %&rg ﬁsgf’.g\sr gIWQE,h%]_.yAFGe y E?:S Qs
AQu Ay Arg Ser /ilaGIySerIIeIgroGly : 35

40 Leu Ef°Leu Leu G U Arg Ser Thr Asp Thr Thr Lys Thr H's Pro
Thr Ile Lys Ile Asn 50 55 60
Gy Tyr Thr Ay Pro Ay Thr Val Arg Ile Ser Leu Val Thr Lys Asp 65
70 75 80 Pro Pro Hs Arg Pro H s
Pro Hs d ummtnvam:ﬁzyum SEQ IDyNOAlg 85

90 Asp Ay Phe Tyr Gu Ala Ju Leu Cys Pro Asp
Arg Cys Ile H's (SerSEQUENCE CHARACTERISTICS1(0 105

110 Phe G n Ady LRNGTE: 84 japimg ac&y& Val Lys Lys Arg Asp Leu Gu G@n
115 (P)QTYPE: aino acid 125 Alalle Ser Adn Arg lle
A n Thr Asn Asn Asn @0 oTPIRECEY 1 Maeapy o 130 _ 135
140 e J.u G u d Tyr Asp Leu Asn Al a val - Arg Leu Cys
145 (11) “%Gg"p vobf: Pebe i 155 | 160

{(iii) HYPOTHETICAL: NO
(iv) ANTI~SENSE: NO
(v) FRAGMENT TYPE: internal
(x:i.) SEQUENCE DESéRIP'l‘ION:- SEQ ID NO:81:
Thr Pro Ile Val Gln Phe Gln Gly Glu Ser Asn Cys Leu Lys Cys Phe
1 5 . 10 : 15
Arg Tyr Arg Leu Asn Arg Asp His Arg His Leu Phe asp Leu Ile Ser

20 25 - 30

Ser Thr Trp His Trp Ala Ser Ser Lys Ala Pro His Lys His Ala Ile
35 40 45

val Thr val Thr Tyr Asp Ser Glu Glu Gln Arg Gln Gln Phe Leu Asp
50 ' 55 60

val val Lys Ile Pro Pro Thr Ile Ser His :Bys Leu Gly Phe Met Ser
65 70 75 - 80

Leu His Leu Leu

(2) INFORMATION FOR SEQ ID NO:82:
(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 80 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: peptide
(iii) HYPOTHETICAL: NO

(iv) ANTI-SENSE: NO



Phe G n Val Thr Val Arg Asp Pro Ser Gly Arg Pro Leu Arg Leu Pro

165 WO 96/17956 170 _ 175 Pro VaPCLW8S944i s Pro
Ile Phe Asp Asn Arg Ala Pro Asn Thr Al a 180

185 190 Gu Leu Lys Ile Cys Arg Val Asn Arg Asn Ser -
Ay Ser Cys Leu Ay 195 104 . 200

205 Gly Asp GQu Ile Phe Leu Leu Cys Asp Lys Val @ n Lys Qu Asp Ile

210 ' ) FRAGMERT TYPE: internal 220 ' Gu Val Tyr Phe Thr Ay

Pro Ay Trp Glu Ala Arg Ay Ser. Phe Ser 225 230

235 (xi) SEQUERGP Dnscmpr_zﬁ}m skbarp\mpo:82d His Arg G n Val Ala Ile Val
Phe Arg Thr Pro Pro 245 250

255 TyITha| 2roAJpe le Bis LeuULY® fly Asp Arg Asn Ser Leu 2§6 Cys {8y

| NFORVATI ON F@R SEQ I D NO 68: (i) SEQHENCE CHARACTERI S CS

(A) LENGTH: 299 am no acids é TYPE.. ami no-acid (D)

TOPOLOGY: | i n@%f Tyr A.rg\,gugeyq_-}:gséiis Ser Xsp His Tyr Arg Asp Ile Ser ser

PCT/ US95/ 15944 25 o 920 (i)

35

MOLECULE TYPE,,Depl] 4€s mrp zhd 'dii)ad BRT H&a! éﬁ":.yL\Qhr Gly ile Leu Thr

val Thr Tyr His ser Glu Thr Gln Arg Thr Lys Phe Leu Asn Thr Val
50 . 55 60

Ala Ile Pro Asp Ser Val Gln Ile Leu Val Gly Tyr Aéri Thr Met Tyr :
65 - 70 - 5 80 (|
' (2). INFORMATION FOR SEQ ID NO:83:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 80 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: peptide
(iii) BHYPOTHETICAL: NO
(iv) ANTI-SENSE: NO
(V) FRAGMENT TYPE: internal

(xi) SEQUENCE DESCRIPTION: SﬁQ ID NO:83:

Thr Pro Ile Val .H.i.s Leu Lys Gly Asp "Ala Asn Thr Leu Lys Cys. Leu
1 5 10 15

Arg Tyr Arg Phe Lys Lys His Cys Thr Leu Tyr Thr Ala Val Ser Ser
20 25 30

Thr Trp His Trp Thr Gly His Asn Tyr Lys His Lys Ser Ala Ile Val
35 40 © 45 :

Thr Leu Thr Tyr Asp Ser Glu Trp Gln Arg Asp Gln Phe Leu Ser Gln
‘50 55 . 60

val Lys Ile Pro Lys Thr Ile Thr Val'Ser 'rhr Gly Phe Met Ser Ile
65 _ 70 _ 75 o 80 -
(2) INFORMATION FQR SEQ ID NO:84:

(i) SEQUENCE CBARACIERISTICS:
{A) LENGTH: 81 an_\ino acids



(iv) ANTI-SENSE;. 'NO (v) FRAGMVENT TYPE: internal R@JS
n

DESCRI PTI YO ¥AFID. NO. 68: Met Phe Pro Asn G n Asn As
Pro Ay Adn dy Pro Ala 1 5 .
15 Val AspGIyGInGInSer LeuAsngxg Asn Ay Leu Pro Ala Gdn dn
20 3 An dn dn Leu Ala An
Ser Thr Lys Asn Val an¥e Ly.e Pro Tyr 35
40 (ggropoz.ocy.g s lle Thr Gu @n Pro Ala Ay Lys Al a
Leu Arg Phe Arg Tyr 55 60
Gu Cys Au dyify g,o§g¢:lmgl @Yﬁ.ypégg,_dgl e Pro Gy Val Asn Ser Thr 65
70 80 Pro Au Asn Lys Thr Tyr
Pro Thr Ile Gii} @yyafnzaxw.ywoLys Ay 85
90 Arg Ala Val Val Val Val Ser Cys Val Thr Lys
Asp Thr Pro Tyriwy gm-z-srmsz- NO 100 ' 105
110 ' Pro Hs Pro He Asn Leu Val Ay Lys Qu Ay Cys Lys Lys Ay Val
115 (v) FRAGMENT TYPE: internal 125 Cys Thr Leu Qu Ile Asn
Ser Gu Thr Met Arg Ala Val Phe Ser Asn 130 135
140 Leu Gy ISFQUEHCW QE%CR?B'FIQ_NJSSI’_%éDL’}%’sASp lle Au Ala Ala Leu Lys
145 160 Al a
Arg Au Gu Il e‘qﬂﬂ' d’r‘?/’apeAnglF’r’ﬁ Tﬂﬂ’el'ﬁs“l?h?l‘ﬁsgrp}i’é‘ Ser IgpcLys Cys Leu
165 170 175 Arg Phe Gn PPo Ser Ser
Ile Asp Leu Asn Ser._ Vi
185 TYES%WAE'Q“ lx'yél %"\/ﬂ' ot (3 %‘i I‘@‘urge?”(slsﬁrg% E% sGry Arg
Phe Thr Ser Pro Leu 195 200
205 PO Pi Ve 264 o5 mi becPll ek FP abFodY By NanARy Wl T P

Thr val Thr Phe Val Thr Gly Gln Gln Gln Gln Met Phe Leu Gly Thr

‘80 _ 55 60

val Lys Ile Pro Pro Thr Val Gln Ile ser Thr Gly Phe Met Thr Leu

65 70 75 80

val

(2) INFORMATION FOR SEQ ID NO:85:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 21 amino acids
(B) TYPE: amino acid
{D) TOPOLOGY: linear
(ii) MOLECULE TYPE: peptide
(iii) HYPOTHETICAL: NO
(iv) ANTI~SENSE: NO
{(v) FRAGMENT TYPE: internal
(x1) SEQUENCE DESCRIPTION: SEQ ID NO:85:

Gly Ile val Glu Gln Cys Cys Thr Ser Ile Cys Ser Leu TYr Gln Leu
1 5 10 15

Glu Asn Tyr Cys Asn
20

(2) INFORMATION FOR SEQ ID NO:86:



210 215 220 "Leu Val Il'e Cys Arg Leu

s Ser a Thr Val Phe @y Asn 225 ;
%5 %%ﬁ%sead - 240 ThryG nlle lle Leu Leu Q/spgmsfy?sg\gfal Al a
Lys Gu Asp Ile Ser 245 250
255 WD 96/ 17956 106 _

PCT/ US95/ 15944 93 Val Arg
PhePheGuGuLysAsnGyGnSer Val TrpGuAIaPhe

260 i) sEQUENCE CHARACTERISTICS 270 Gy Asp Phe Gn H's Thr
Asp Val His Lys G(R) Hiivetk A 3l Snikld a& o275

280 (B) 2¥PE;: amino 4d4d Thr Pro Arg Tyr His Thr Leu Asp Ile Thr
290 (D) 2®FoLoGY :( 2inda¥FORMATI ON FOR SEQ I D NO 69: _ -(| )
SEQUENCE CHARACTERI STI CS: (A) LENGTH 261 am no aci ds

(B) TYPE: ani&b ¥OLECULE TYPE: pepti@®) TOPOLOGY: |i.near. (ii) MOLECULE
TYPE: peptide (ii1) HYPOTHETI CAL: NO (iv) ANTI - SENSE:  NO

(v) FRAGVENTifd)pEYPOIRESTEAR: NO (Xi) SEQUENCE DESCRI PTI ON: SEQ I D NG 69:

Met Asp Phe Leu Thr Asn Leu Arg Phe Thr Glu Gly IIe Ser Glu Pro
(iv) ANTI-SENSE: NO . _

(v) FRAGMENT TYPE: internal
(xx) SEQUENCE DESCRIPTION: SEQ ID NO: 85.

Phe Val asn Gln m.s Leu Cys Gly Ser His Leu Val Glu Ala Leu Tyr
1 5 10 15

Leu val ch Gly Glu Arg Gly Phe Phe Tyr '.I.‘hr Pro I.ys Thr
‘20 25 _ 30
(2) INFORMATION FOR SEQ ID NO:87:
(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 21 amino acids
(B) TYPE: amino acid
{D) TOPOLOGY: linear
(ii) MOLECULE TYPE: peptide
(iii) HYPOTHETICAL: NO
(iv) ANTI-SENSE: NO
(v) FRAGMENT TYPE: internal

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:87:

Gly Ile val Glu Gln Cys Cys Ala Ser Val Cys Ser I.eu TYr Gln Leu
1 5 10 15
Glu Asn Tyr Cys Asn
20
(2) INFORMATION FOR SEQ ID.NOQSB:

(1) SEQUENCE CHARACTERISTICS:

(A) LENGTH: 30 amino acids

(B) TYPE: amino acid

(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: peptide

(iii) BYPOTHETICAL: NO



1 - 10 15 PCT/US957))5944I le
dulle Ph@"’(?‘@"ﬁsn Pro A’g Gn Arg Ay Thr Arg Phe Arg

20 25 30 ‘Tyr Lys Cys Qu dy Arg
Ser Ala Ay Ser Ile Pro Ay GQu H's Ser 1 35

40 45 - Thr Asp Asn ,&gn Lys Thr Phe Pro Ser Ile @n
Ile Leu Asn Tyr Phe 50 55 - 60
Gy Lys Val Lys I g Thr Leu Val Thr Lys Asn Qu Pro Tyr 65
70 _ k ”% sgﬂz E'& 80 Lys Pro Hi's Pro H's Asp
Leu Val Gy Lys yn% q.’,gﬁ ; AY]s 85

90 (% nekf {I)'lgté’!h Ala Qu Phe dy Pro Qu Arg @ n Val
Leu Ser Phe @ Wéﬁ‘.‘? ”SEQUENCE Dzscnnnon. se¢Ofb vo:88: 105

110 Leu Cys Val Lys Lys Lys Asp Leu Lys GQu Ser Ile Ser
115 Phe véh.Zan Gln His Leu Cys ciPBer His Leh axalAGDn alle 1mer Thws Lye .
Asn Pro Phe AsnjiVal Pro Qu Gsu G n Leu 10 130 15 135
140 WD 96/ 17956

PCT/ US95/ 15944 yeu val Cys Gly Glu Arg Gly Phe ‘Phe Tyr Thr Progyys Thr H s Asnh
Ile Asp Qu Tyr Asp Leu As2® Val Val Arg Le@5Cys Phe G n 30 145

150 155 . 160 - Ala Phe Leu Pro Asp Qu
Hs @y Asn Tyr Thr Leu Ala Leu Pro Pro - 165

170 (2) INFORMATZON FOR SEQ |1 NQi&:Ser Asn Pro Ile Tyr Asp Asn Arg Ala
Pro Asn Thr Ala G u 180 185

190 (1) SEQUENCE CHARACTERISTICS:

(A) LENGTH: 24 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: peptide
(iii) HYPOTHETICAL: NO
(iv) ANTI-SENSE: NO
(v) FRAGMENT TYPE: internal

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:89:

Gln Leu Tyr Ser Ala Leu Ala Asn Lys Cys Cys His Val Gly Cys Ile
1 5 10 15

Lys Arg Ser Leu Ala Arg Phe Cys
20 '
(2) INFORMATION FOR SEQ ID NO:90:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 33 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: peptide
(iii)y HYPO?HETICAL: NO

" (iv) ANTI-SENSE: NO

(v) FRAGMENT TYPE: internal

(%Xi) SEQUENCE DESCRIPTION: SEQ ID NO:90:



Leu Arg Ile Cys Arg Val Asn Lys Asn Q/s' Gy Ser Val Lys Ay Gy

195 WO 96/17956 200 205 Asp G pdTVEsIShsdsteu Leu
Cys Asp Lys Val A n Lys Asp Asp Ile Qu - 210 215
220 Val Arg Phe Val Leu Ay Asn Trp Qu Ala Lys Ay Ser Phe Ser Gn-.
225 230 16835 240 Al a
Asp Val Hs Arg Gdn Val Ala lle Val Phe Arg Thr Pro Pro Phe :
245 asp ser T¢hpOMet Glu Glu val Ile 1d4@5Ile cys clyeir&idiulBéu Wae Thr
260 (2) I NFORVATI ON FORsSSEQ | D NO 70: 10 (1) SEQUENCEis
CHARACTERI STI CS: (A) LENGTH: 262 am no aci ds _ (B)
TYPE: ami no &#¢igdAla Gln Ile Alf DjleTCROGTFSWetl sereshr Trp SeX iLiys MY BetlE TYPE:
pepti de (iii) HYRITHETI CAL: NO 25 (i.v) ANTI-SENSE: NO (v)
FRAGVENT TYPE: i nternal (xi) SEQUENCE DESCRI PTION: SEQ I D NO 70:
Met Asp Phe X% Thr Asn Leu Arg Phe Thr Qu @y Il'e Ser Qu Pro 1

5 .10 15 Tyr Ile Qu lle Phe Qu
Gn Pro Arg Gdn Arg Gy Met Arg Phe Arg 20
25 0 TvL dys Cys Gu @y Arg Ser Ala Ay Ser Ile
bro Gy &l RFgRagmoN ror sso 10 Kbedt T
45 Thr(i@s&ﬁﬁ SreR2bridae Pro Ser Ile @n Ile Leu Asn Tyr Phe
50 a) GTH: 24 amino acids 00 Gy Lys val Lys Ile Arg
Thr Thr Leu Val T}g, byYSeLaRidd Wcbi O Tyr T _

(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: peptide | o o (
(iii) HYPOTHETICAL: NO
(iv) ANTI-SENSE: NO
(v) FRAGMENT TYPE: internal
(xi) SEQUENCE DESCRIPTION: SEQ ID NO:91:

Glu Glu Lys Met Gly Thr Ala Lys Lys Cys Cys Ala Ile Gly Cys Ser
1l 5 _ 10 - L 15

Thr Glu Asp Phe Arg Met Val cys
(2) INFORMATION FOR SEQ ID NO:92:
{i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 40 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: peptide
(iii) BYPOTHETICAL: NO
(iv) ANTI-SENSE: NO
(v) FRAGHENT TYPE: internal

(xi) SEQUENCE Dzsc_:m?ﬂom SEQ ID NO:92:

Arg Pro Asn Trp Glu Glu Arg Ser Arg Léu' cy's' Gly Arg Asp Leu Ile
1 5 10 _ 15

Arg Ala Phe Ile Tyr Leu Cys Gly Gly Thr Arg._rrp Thr Arg Leu Pro
20 .. 25 ' ) 30



65
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95 Lys Pro Hu Pro H's Asp Leu Val Ay Lys Ay Cys Arg Asp Ay Tyr
85 : 90 9&'109 Tyr AQu Ala Gu Phe Ay
Pro Gu Arg G n Val Leu Ser Phe @ n Asn 100

105 110 Leu l,e dn Cys Val Lys Lys Lys Asp Leu
Lys G u Ser || eh¥yFhe gly Asn Tyr Prﬁ%x 'J':t 120

125 Leu Arg Il e Ber Lys Lys Ile %\sn Pro Phe Asn Val Pro Gu Qu Gn
130 135 140 Leu Hs Asn Ile Asp Qu
Tyr Asp Leu Pﬁ, 3 145 150

155 (ﬁsel’%ﬂ“&¥§%}'%ﬂ g n AS\IBE Phe Leu Pro Asp Au H's Gy Asn Tyr
Thr Leu Ala Leu(y Geouence cmARACTERISTICS: 165 ) 170

175 Pro Leu |(h¢ foicTRE N8B @ninbcadids Asp Asn Arg Ala Pro Asn Thr Al a
180 (BP5TYPE: amino acid 190 Gu Leu Arg Ile Cys Arg
Val Asn Lys Asn Cys (&) yrdderodisl liyeard y 195

200 205 Gy Asp Qu Ile Phe Leu Leu Cys Asp Lys Vval
A n Lys Asp Aspii} MOLECULE TYPE: p@ptide 215 : 220
Adu Val Arg Phe Val Leu Ay Asn Trp Qu Ala Lys Ay Ser Phe Ser 225
230 (iii) HYPQTHETICAL: NO 240 Adn Ala Asp Val His Arg
Adn Val Ala Ile val Phe Arg Thr Pro Pro 245

250 -

(1iv) anggggzns t NO

FRAGMENT TYPE: internal

(v)
(xi)

- Ser
1
Asp
Glu
Pro
Gly
65
Ile
Glu
Leu
Leu
145

Asp

Phe

SEQUENCE DESCRIPTION: SEQ ID NO:33:

Gly Ile Val Pro Thr Leu Gln Asn Ile Val

Cys

TYYX
Lys
50

Ala
Ile
Gln
Gly
éhe
130
Ile

Glu

Arg

Lys

Asn

35

Thr

Lys

val

Asn

Leu

115

Pro

Phe

Thr

Lys

Leu
20

Pro
Thr
Ser
Gln
Ile
100
Ala

Gly

val

Ile

180

5

Asp
Lys
Ala
Glu
Lys
85

val
TYCr
Leu
Ser
Lys

165

Gln

Leu
Arg
Leu
Asp
70

Leu
Gly
Ser
Ile
Gly
150

Alg

Gln

Lys
Phe
Ile

55

Phe
Gly
Ser

His

Tyr
135

Lys

Phe

Ala

aAla

40

Phe

Ser

Phe

Ala
120
Arg

Ile

Glu

Ile

25

Ala

ala

Lys

Pro

asp

105

Ala

Met

val

Asn

10

Ala Leu
val Ile
Ser Gly

Met Ala
75

Ala Lys
90

Vval Lys
Phe Ser
Lys Val
Ile Thr

155

Ile Tyr
170

Ser
Gln
Met
Lys
60

Ala
Phe
Phe
Ser
Pro
140

Gly

Pro

Thr
Ala
Arg
45
Met
Arg
Lys
Pro
Tyr
125
Lys

‘Ala

val

Val Asn Leu
15

Arg Asn Ala
Ile Arg Glu
Val cys Thr
Lys Tyr Ala

80

Asp Phe Lys
95

Ile Arg Leu
110 .

Glu Pro Glu
Ile Val'Leu

Lys Met Arg
160

Leu Ser Glu
' 175



Phe Leu Gy Asp Ile Thr - 260 (2) | NFORMATI ON FOR SEQ | D

NO 71: wo9e6179%6¢) SEQUENCE CHARACTERI STI CS: ( A) pETAISTErisoU1 4’

am no aci ds (B) TYPE: amino acid (D) TOPOLOGY: |i near
(ii) MOLECULE TYPE: peptide (iii) HYPOTHETI CAL: NO (1v)

ANTI - SENSE:  NO (v) FRAGMENT TYPE: jijgt er nal (xi) SEQUENCE
DESCRI PTION: SEQ I D NO 71: Met Ser n Lys Lys G n Ser Asn Arg Leu
Thr G u G2 hbivora@rbePor seQ ¥p wos94: 5 10

15 WD 96/ 17956 . ' : '

PCT/ US95/ 15944i) SEQUENCE CHARACTERISTICS: 96 Ser @n
Ay val lIle Gyll(e)F!kerﬂinAsminraﬁd:Lys Ala H's Asp. :

20 (B) ZXPE: amino acid 30 Leu Ala Val Gy Gu Val
Ser Lye Leu Val LyB) |R0POpOGY: dinedar Asn - : .35

40 ' . 45 A u Tyr Pro G n Leu ‘Ser Phe Arg Tyr Arg Asp
Ser Ile Lys K¥% ¥QEECULE TYPE: peptide 55 ag
(7340u Ile Asn(gij) é@or%%m&.: NXS Ile Asp ggo Asp Leu Ay Gy Thr 6

(iv) ANTI-SENSE: NO
(v) FRAGMENT TYPE: internal
(Xi) SEQUENCE DESCRIPTION: SEQ ID N0=94=.

Asn Ser Asn Ser Thr Pro Ile Val His Leu Ljé'Gly Asp Ala Asn Thr ‘
1 5 | TR 15

Leu Lys Cys Leu Arg Tyr Arg Phe Lys Lys. His Cys Thr Leu Tyr Thr
20 25 30 -

Ala Val Sser Ser Thr Trp His Trp Thr Gly His aAsn Val Lys His Lys
.35 : 40 - 45

Ser Ala Ile Val Thr Leu Thr Tyr Asp Ser Glu Trp Gln Arg Asp Gln
50 55 60 '

Phe Leu Ser Gln Val Lys Ile Pro Lys Thr Ile Thr val ser Thr Gly
65 : . 70 75 " 80

Bhe Met Ser Ile .

(2) INFORMATION FOR SEQ ID NO:95:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 84 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: peptide
{iii) HYPOTHETICAL: NO
(iv) ANTI-SENSE: NO
{(v) FRAGMENT TYPE: internal
(Xi) SEQUENCE DESCRIPTION: SEQ ID NO:95:

Asn Ser Asn Thr Thr Pro Ile Val His Leu Lys Gly Asp Ala asn Thr
1 5 10 , 15



Leu
85"

105
Asn
125
130

155
Asn
175
180
H s
200
Arg
Val
230

250
Met

270
275
Ile
300
310

Phe

Trp
Ay

Ile
Phe
Phe
Pro
Val
Met

Leu

Ser

Val Ser Asn Ser Ser Ile Lys Pro Asp Ay Ay |le Val gfg1uses/15944

WO 9617985 90 95 Val Lys Asp Asp Tyr Ay .
Arg Val Val Leu Val Ala Au Al a 100 R
© 110 . Lys Hs Adn. Gy Lye Asp Ilelle Asn Ile Arg
Leu Leu Val 115 120
O L1 Yol Sk 250 L Y Al © O
Ala Asn Phe Met L3Y Ser Gu Ser 145 150

\ L S
Leu ThrM@ ga]]:%r ser Thriid BOE ﬁ{)%%gly‘?ﬂ sL&dh ?EE ﬂﬁung%g.yg y oSer

5
Asn |le Ser3lle Thr Arg Pro Asp Gy Arg Val Vval Asn Leu Gu Tyr
ser Ald8fe val Thr Leu Thr Ty:9%kp ser Glulmrp 8en Adgyafercldl u Ser
Pro Tyr VaboLeu Phe Leu G us§ly 60 195
205 Ser Asn Phe Leu Thr Qu Asn Ile Ser Ile Thr
Asp G ypH¥ geu Ser Gln Valllys Ile Pro Lys Thr Il@]%hr Val ser Thr Gly 220
Asn Leussd u Tyr Asn Ser W@y |le Leu Asn A5y Leu Asp Arg 80 225

235 240 Leu Thr Ala Ala Asn Tyr
Pro || eehmsMeScgexABIR® Leu Cys Ile 245
255 Asn Lys Phe Val Asn His Lys Asp Lys Ser Ile
An AaAa 260 - 265 .
er _lle Tyr TQr ,dy Arg Gu Trp Asp Ser Lys Ile Mt
(35" nied L Q'°RC§£’ 9,3&0%9. 285 Phe Gu Ile Met Phe Asp

Thr ThruﬁS 290 205
Arg Asp xf q,oLgég_d'ghr Ser Lys 305

{B) '.l'm amino acid
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: peptide
(iii) HYPOTHETICAL: NO
(iv) ANTI-SENSE: NO
(v) FRAGMENT TYPE: internal
- (xi) SEQUENCE DESCRIPTION: SEQ ID NO:96:

Ser Gly Asn Thr Thr Pro Ile Ile Eis Leu Lys Gly Asp Arg Asn Ser
1 5 10 . 15 '

Leu Lys Cys Leu Arg Tyr Arg Leu Arg Lys His Ser Asp His Tyr Arg
20 25 30

Asp Ile Ser Ser Thr ?rp' His Trp Thr Gly Ala Gly Asn Glu Lys Thr
35 40 45

Gly Ile Leu Thr Val Thr Tyr His Ser Glu Thr Gln Arg Thr Lys Phe
50 55 60

Leu Asn Thr Val Ala Ile Pro Asp Ser Val Gln Ile Leu Val Gly Tyr
65 70 75 80

Met Thr Met

(2) INFORMATION FOR SEQ ID NO: 97:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 84 amino acids
(B) TYPE: amino acid



WD 96/ 17956 , PCT/ US95/ 15944

97 (&0 d6T638VATI ON FOR SEQ | D No: 72: (1) SEQUENEETNUSIS/15944
CHARACTERI STI Cs: (A) LENGTH 17 am no acids (B) :
TYPE: amino acid (D TOPOLOGY: |inear . (ii) MOLECULE TYPE.
pepti de (iii) HYPOTHETI CAL: NO (1v) ANTI-SENSE: NO (v)

" FRAGMVENT TYPE: i nter nal S(xi) SEQUéN%E DESCRI PTION: SEQ I D hK)?Zl

s Asp Thr As A e Gu du Lys Arg Lys Arg Lys

QI P P AW) M&Oﬂ@ l&dalr 15 . Thr (2) . I NFORVMATI ON
FCR SEQ | D Noii?)Bnoz.zcur.E T¥pE): SéggiddICE CHARACTERI STI CS: (A
LENGTH. 168 am no aci ds (B) TYPE: anmino acid ' (D)

TOPOLOGY: | i biiar HYPOTHETECAD: NOLECULE TYPE: pepti de (rii)
HYPOTHETI CAL: NO :
(iv) ANTI-SENSE: NO
(v) FRAGMENT TYPE: internal
.(xi) SEQUENCE DESCRIPTION: SEQ ID N0:97:

Ser Gly Asn Thr Ala Pro Ile val His Leu Lys Gly Glu Ser Asn Ser
1 5 10 185

Leu Lys Cys Leu'Arg Tyr Arg Leu Lys Pro Tyr Lys Glu Leu Tyr Ser
20 25 30
Ser Met Ser Ser Thr Trp His Trp Thr ser AsSp Asn Lys Asn Ser Lys

35 : o 40 : . 45

Asn Gly Ile val Thr val Thr Phe Val Thr Glu Gln Gln Gln Gln Met
50 55 60

Phe Leu Gly Thr Val Lys Ile Pro Pro Thr Val Gln Ile Ser Thr Gly
65 70 . 75 80

Phe Met Thr Leu

(2) INFORMATION FOR SEQ ID NO:98:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 89 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: peptide
(iii) BYPOTHETICAL: NO
(iv) ANTI-SENSE: NO
(v) FRAGMENT TYPE: internal
(xi) SEQUENCE DESCRIPTION: SEQ ID NO:98:

Ser Gly Asn Thr Ser Cys Phe Ala Leu Ile Ser Gly Thr Ala asn Gln
1 5 _ 10 15

Val Lys Cys Tyr Arg Phe Arg Val Lyé Lys Asn His Arg His Arg Tyr
20 25 : _ . - 30

Glu Asn Cys Thr Thr Thr Trp Phe Thr Val Ala Asp Asn Gly Ala Glu
35 40 : 45



(1v) ANTI-SENSE. _NO (v) FRAGMVENT TYPE: i nternal trUsosi§ddaNCE
DESCRI PTI d%."';lg’EBSFD NO. 73: Ay Asp Pro Ay Lys Lys Lysﬁcgl_ar’l Hs Ile
Cys Hs lle dn Ay Cys 1 5 10

15 Gy Lys Val Tyr Ay Lys Thr Ser Hi; Leu Arg Ala His Leu Arg Trp

20 25 3d! Hs Thr Gy Gu Arg Pro
Phe Met Cys Thr Trp Ser Tyr Cys Gy Lys : 35

40 4 Arg Phe Thr u rg H's
Lys Arg Thr Hi sAxﬁ_'r:tn ély Gln Algoégn ;Iia ;.eu fd q:h§e£},£§9y Gt heo oS ety 9 80
Gy GQu Lys Lys Phe Ala Cys Pro Qu E\/s Pro Lys Arg P%e Met Arg 65
70 ' Arg Gln7§sp Phe Leu Lys His va188ro Leu Pz\AOP%/G'h.?Igﬁ@ Asn Ile

PCT/ US95/ 15944 ¢s 70 75 98 go Ser Asp
H's Leu Ser Lys His Ile Lys Thr Hs G n Asn Lys Lys Gy

85 ser G190phe Thr Ala Sser Leu As}bPhe Ay Pro Ay Val Ala Leu
Ser Val Ay Thr Leu Pro Leu A Ser Gy 100

105 110 Ala Ay Ser Qu Gy Ser Ay Thr Ala Thr Pro
Ser Ala Leu Ile Thr 115 120

125 (2r IFEQRMIBEION/FIOR/FEQ FBINPB:Ala Ile Cys Pro Gu Gy lle Ala Arg
130 135. 140 :

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 7 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: peptide
(iii) HYPOTHETICAL: NO
(iv) ANTI-SENSE: NO
(v) FRAGMENT TYPE: C-terminal
(xi) SEQUENCE DESCRIPTION: SEQ ID NO:99:
Ser Asn Lys Lys Thr Thr Ala
1 5
(2) INFORMATION FOR SEQ ID NO:100:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 4 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: peptide
(iii) BEYPOTHETICAL: NO
(iv) ANTI-SENSE: NO
(v) FRAGMENT TYPE: internal
(xi) SEQUENCE DESCRIPTION: SEQ ID NO:100:
Asn Ser Asn Thr
1

(2) INFORMATION FOR SEQ ID NO:101:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 4 amino acids



Leu Ala Asn Ser Ay Ile Asn Val Met Gdn Val Ala Asp Leu G n Ser 145

150 WO 96/17956 155 160 | 'e AspctiuSospbed Y Asn’
dy Phe 165 (2) | NFORMATI ON FOR SEQ I D NG 74:
(i) SEQUENCE CHARACTER! STI cs ' - (A LENGTH 181 anino acids
(B) TYPE: amino acid (D TOPQL: . linear (i) MOLECULE
TYPE: peptide (ii1) HYPOTHETI CAL: (iv) ANTI-SENSE: NO
(v) FRAGVENT TYPE:g) ¥R admino acid( Xi ) SEQUENCE 'DESCRI PTI ON: SEQ I D NO 74:
Ser Ay Ite Val Pr(e) Qdiboh&b!r CGinddsh |1 e Val Ser Thr Val Asn Leu 1
5 15 Gy Cys Lys Leu Asp Leu
Lys Thr IIeMs)hnmd\n@ﬁmAp@ﬁﬁaAla :
25 ~ "Au Tyr Asn Pro Lys Arg Phe AIa Ala val Ile
Met Arg |l e(dd @!aormncu.: NO 35 40
45 Pro Arg Thr Thr Ala Leu Ile Phe Ser Ser Ay .Lys Met Val Cys Thr
50 (iv) ANTI+SENSE: NO 60 . dy Ala Lys Ser Au Qu
G@n Ser Arg Leu Ala Al a Ar!% Lzs Tyr_ Al a 65 70
75 FRAGMIT TYPE: Interngd| val G n Lys Leu Gy Phe Pro Ala Lys
Phe Leu As 90 .
95 p J‘% 5¥§gmc§le?zs\9§pﬁo§: * g0 &N Agﬂl\/al Lys Phe Pro Ile Arg Leu
100 Ser Gly égQSThr ) _ _
1
(2) INFORMATION FOR SEQ ID NO:102: : ) - q

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 6 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: linear
(ii) HOLECULE TYPE: peptide
(iii) BYPOTHETICAL: NO
(iv) ANTI-SENSE: NO
{v) FRAGMENT TYPE: internal
(xi) SEQUENCE DESCRIPTION: SEQ ID NO:102:
Ser Ser Gly Ser Ser Gly
1 5
(2) INFORMATION FOR SEQ.ID NO:103:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 15 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: peptide
(iii) B!POEBETICAL NO
(iv) ANTI-SEﬁSE: NO
(v) FRAGMENT TYPE: internal

(xi) SEQUENCE DESCRIPTION: SEQ ID N0;103'

Cys Tyr Pro Glu Ile Lys Asp Lys Glu Glu val Gln Arg Lys Arg
1 5 1o 15



WO 96/ 1]956 &%édﬁ?@d&m

99" . WOPYIPE |eu val Leu Thr Hs Gn Gn Phe Ser Ser Tyr GQu Pro Qu
115 120 125 Leu Phe Pro Ay Leu lle
Tyr Arg Met Ile Lys Pro Arg Il e Val Leu 130 135
140 Leu Ile Phe Val Ser Ay Lys VR val Leu Thr @ y Ala Lys Val Arg
145 150 155 160 Al a
Qu lle Tyr Gu Ala Phe Qu Asn Ile Tyr Pro Ile Leu Lys Ay

165 . 175 -Phe Arg Lys Thr Thr

180  (2) P\ RATIEN 258 8P, oG 4. (i) SEQUENCE

CHARACTERI STI CS3y spouence caakAdrerEB¥rdd: 85 am no’ acids (B) TYPE:
amno acid (a) LEhGTHOPEY @aYno ldciaar (ii) MOLECULE TYPE:

pepti de (iii)8yYReEHERMGA achD (iv) ANTI-SENSE: NO (v)
FRAGVENT TYPE: i nt e{p)alrororocy: (2dinpalSEQUENCE DESCRI PTI ON: SEQ | D No: 75:

Ser Cys Phe Ala Leu Ile Ser Ay Thr Ala Asn A n Val Lys Cys Tyr 1

5 (ii) MOLELOLE TYPE: protein 15

(iii) HYPOTHETICAL: NO
(iv) MI-SENSE s+ NO
(v) FRAGMENT TYPE: N-terminal
(xi) SEQUENCE DESCRIPTION: SEQ ID NO:104:

Met Glu Gln Arg Ile Thr Leu Lys Asp Tyr Ala Met Arg Phe Gly Gln
1 5 . 10 15

Thr Lys Thr Ala Lys Asp Leu Gly Val Tyr Gln Ser Ala Ile Asn Lys
20 - 25 - 30

Ala Ile His Ala Gly Arg Lys Ile Phe Leu Thr Ile Asn Ala Asp Gly

35 40 45
Ser Val Tyr Ala Glu Glu Val Lys Pro Phe Pro Ser Asn Lys Lys Thr
50 55 60
Thr Ala

65

(2) INFORMATION FOR SEQ ID NO:105:
(i) SEQUENCE caanécrzn:sr:cs:
(A) LENGTH: 66 amino acids
{B) TYPE: amino acid
(D) TOPOLOGY: linear
{(ii) MOLECULE TYPE: protein
(iii) HYPOTHETICAL: NO
(iv) ANTI-SENSE: NO
{v) FRAGMENT TYPE: N-terminal

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:105:

Met Glu Gln Glu Ile Thr Leu Lys Asp Tyr Ala Met Arg Phe Gly Gln .
1 5 10 - 15



: Arg Phe Arg Val.

25 30 Thr Thr Va
/M a Asp )¥§'9Q§7§5€Ala Gu Arg dn dy An Iijd§&§15£mi
40 45 Ala-dnlle Leu lle Thr.Phe Gy Ser Pro ser
An Arg A n Asp Phe 50 1 55 60
Leu Lys H's Val Pro Leu Pro Pro Ay Mt An 1le Ser Gly Phe Thr ) 65
70 - a.Ser_Leu As Phe
85  (2) I NFWFCT\%EQ&&%E& M5 R A Y "ap TYE G’(")s é&engﬁ lPs |
CHARACTERI STI CS: WD 96/ 17956 ' (A
PCT/ US95/ 1594ﬁla Ile His Ala Gly Arg Lys Ile Phe Leu Thr Ile 0
LENGTH 87 ami no acisk ¥ 9 By sTYPE anino ac (ﬁl’ ‘Ql.’ Asp 6ly
TOPOLOGY: | i near (|i) MOLECULE TYPE: peptide . . (iil)
HYPOTHET| CAL: sd¥Oval Tyr ALd/)61ANGlu SENSiys: PNOPhe Pro bun aAsRALINYs THRE:
I nt ernal (%P) SEQUENCE DESCBEPTION: SEQ I D Nén76: Cys Pro Cys
Leu Leu Ile Ay Thr Ser Ay Asn Gy Asn A n Val Lys -1 5
10 Thr Ala 15

65

Lys Lys Asn His Arg H's Arg Tyr ‘du Asn Cys Thr

(2) INFORMATION FOR SEQ ID NO:106:

(i)

(ii)
(iii).
(iv)
)
(xi)

Met
Thr
Ala
ser

Thr
65

SEQUENCE CHARACTERISTICS:
(A) LENGTH: 66 amino acids
(B) TYPE: amino acid )
(D) TOPOLOGY: linear
MOLECULE TYPE: protein
HYPOTHETICAL: NO
ANTI-SENSE: NO
FRAGMENT TYPE: N-terminal
SEQUENCE DESCRIPTION: SEQ ID NO:106:

Arg Gln Arg Ile Thr Leu Lys Asp Tyr Ala Met Arg Phe Gly Gln
5 _ 10 15

Lys Thr Ala Lys Asp Leu Gly Val Tyr Gln Ser Ala Ile Asn Lys
20 25 ' 30

Ile His Ala Gly Arg Lys Ile Phe Leu Thr Ile aAsn Ala Asp Gly
35 40 . . o . 45 ‘

val Tyr Ala Glu Glu Val Lys Pro rhe' Pro Ser Aén J:.ya Lys Thr
50 - 55 : 60

Ala

(2) INFORMATION FOR SEQ ID NO:107:

(1)

(i)

(iii)

SEQUENCE CHARACTERISTICS:
(A) LENGTH: 96 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: linear

MOLECULE TYPE: peptide

HYPOTHETICAL: NO .



Ors Tyr .Seq,Ehg A Vo

Ala'val Ay Ay A n.dy
40 45
Gn Ser An Arg Ser

H s Phe Leu A n,d n_Val
70 J.V

Phe

(B) TYPE: am nQgagi

TYPE: peptide i)

Lys Arg Trp His Asp Arg Asp Lys Tyr
30

Ser u Arg Pro

Gy Asp Ala qu Val

50
Pro Leu Pro Pro

ANT?BSENSE. NO

SEQUENCE G%RAdEthﬁf’&M ez Q'Z&ME E)B

UENCE pEscrIprEdn:| SEPBNo: 1d77ear
8 HYPOTHETI CAL: NO

Hs Thr Thr Hﬁms%msg 4
35
Ile Val Thr Phe Lys Asp
55 60
Gy Mt Ser Ala Hs dy 65
- 80 Val Thr Met Thr Val Asp

MATI ON FOR SEQ I D NO 77:
LENGTH: 84 am no-aci ds

(iv) ANTI - SENSE;

NO

(i)

(ii) MOLECULE

(v) FRAGVENT TYB&: .Thirnig Bgk Lys Pro (Déb)rFQUENIG ERSCEL RBTChp 0@ Add NO 1.

Pro Pro Val
5 10

25
PCT/ US95/ 15944

30

Gln Glu ser val Ala Asp Lys Met Gly Met Gly Gln

35 40

Ala Leu Phe Asn Gly Ile Asn Ala Leu Asn Ala Tyr

50

Leu Ala Lys Ile Leu Lys Val Ser Val Glu Glu Phe

65

Ala Arg Glu Ile Tyr Glu Met Tyr Glu Ala Val Ser

(2) INFORMATION FOR SEQ ID ﬁO:iOB:

(1) SEQUENCE CHARACTERISTICS:

20 WD 96/ 17956

55
70

85

|1 e1Cys Leu Lys @y Ay H s Asn Aw Leu Lys Cys Leu.s
Arg Tyr Arg Leu Lys Ser
Lys Hi s Ser SeratereBhmysAdda(Gle frye G3erlys Lys Lys Asn Glu Leu2Qly

15

Leu

25 30

Ser val

45

Gly

Asn Ala Ala

60

Ser Pro Ser

75
Met Pro
95

Glu
90

(A) LENGTH: 96 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: linear

(ii)
(iii)
(iv)
(v)
(xi)
serxr
Arg
Gln

35

Ala
50

Leu
. 65

MOLECULE TYPE: peptide
HYPOTHETICAL: NO
ANTI-SENSE: NO

FRAGMENT TYPE: N-terminal

Thr Lys Lys Lys Pro Leu Thr Gln Glu Gln Leu

5

Leu Lys Ala Ile TYyr Glu Lys Lys Lys Asn Glu

20

Glu ser val Ala Asp Lys Met Gly Met Gly Gln
40

Leu Phe Asn Gly Ile Asn Ala Leu Asn Ala Tyr

55

Ala Lys Ile Leu Lys Val Ser Val Glu Glu Phe

70

SEQUENCE DESCRIPTION: SEQ ID NO:108:

Ala
15

Glu Asp

10
Leu

Leu Gly

25 30
Ser val

45

Gly

Asn Ala

60

Ser Pro Ser

75

Ser
Gly
Leu
Ile

80

Ser

arg
Serxr
Gly
Leu

Ile

80



101 - Thr Thr Trp Ser Trp Val Asp Thr Thr Ser Thr Cys Arg Leu Gy Ser

35 WO 96/17956 40 45 Ay Arg vermsmspm LyS
Phe Ala Asp Ser Gu G@n Arg Asp Lys Phe 50
60 Leu Ser Arg Val Pro Leu Pro Ser Thr Thr d n Val Phe Leu Ay Asn_‘
65 70 118 - 80 - - Phe
Tyr Ay Leu (2) | NFORMVATI ON FOR SEQ I D NG 78: (i) SEQUENCE
CHARACTERI STI &@fa arg clu 1le Tyr bl EETE)s @4u HTaNPaRGelSMet clu Pro Se:( B) TYPE:
am no acid (D) TEPOLOGY: linear 99 (1) MOLECUgg TYP
pepti de (iii1) HYPOTHETI CAL: NO S (iv) ANTI - SENSE: NO (v)
FRAGVENT TYPE: i nternal (xi) SEQUENCE DESCRI PTION: SEQ I D NO 78:
Pro Pro V&?) FNEOR!@GI%IFOArgﬁﬁly Walot a Asn Thr Leu Lys Cys Phe 1
5 : _ 15 : Arg Asn Arg Ala Arg Val
NgTw NgGWHﬁWﬁ@E RISTICSEr 20

(A) JFNGTR: 189 amipg, agids Ser Trp Val Al a dy Asp ser Thr
G u Arg Leu Ay Ar‘ ) 'J.'grzn ‘;"'m acidyy 40
45 Ser Arg NB! TEIPFY L&0E%he Thr Ser Al a Cys An Arg Qu Lys Pro
50 (ii) _MOLE‘?&.E TYPE: protein 60 '

(iii) HYPOTEETICAL: No
(iv) ANTI-SENSE: NO
(v) FRAGMENT TYPE: N-terminal
(Xi) SEQUENCE DESCRIPTION: SEQ ID NO:109:

Gly Ile Val Glu Gln Cys Cys Thr Ser Ile cys Ser Leu Tyr Gln Leu
1 5 10 15

Glu Asn Tyr Cys Asn Met Ser Met Glu Gln Arg Ile Thr Leu Lys Asp
20 25 ) 30

Tyr Ala Met Arg Phe Gly Gln Thr Lys 'J.'hr Ala 'LYS_Ajsfﬁ Leu Gly val
35 40 _ 45 :

Tyr Gln Ser Ala Ile Asn Lys Ala Ile His Ala Gly Arg Lys Ile Phe
50 55 60

Leu Thr Ile Asn Ala Asp Gly Ser Val Tyr Ala Glu Glu Val Lys Pro
65 70 75 . - 80

Phe Pro ser Asn Lys Lys Thr Thr Ala Sef Asn Lys Lys Thr Thr Ala
85 90 _ 95

Asn Ser Asn Thr Thr Pro Ile Val His Leu Lys Gly Asp Ala Asn Thr
100 ' ' 105 110 :

Leu Lys Cys Leu Arg Tyr Arg Phe Lys Lys His Cys Thr Leu Pyr Thr
115 120 125 ' '
Ala Val Ser Ser Thr Trp His Trp Thr Gly His Asn Val Lys His Lys
130 135 140 :

Ser Ala Ile Val Thr Leu Thr Tyr Asp Ser Glu Trp Gln Arg Asp Gln
145 150 155 - ' 160

' Phe Leu Ser Gln Val Lys Ile Pro Lys Thr Ile Thr val Ser Thr Gly
165 170 - 175

‘Phe Met Ser Ile
180



Asp G u Thryyakntese Tyr Pro Lys Gy Val Asp Thr Ser Tyr Gy ARGT/USIS/IS8E
' 75 :

70" 80 Leu Asp Ser 'Leu (2)

| NFORVATI ON FOR SEQ I D NO 79: (i) SEQUENCE CHARACTERI STI CS: :
(A) LENGTH: 84 am no acids - (B) hiyPE: am no acid (D)
TOPOLOGY: i near (ii) MOLECULE TYPE: peptide WD 96/ 17956

PCT/ US95/ 1594¢ INFORMATION FOR SEQ ID NO:110: 102 (iii)
HYPOTHETI CAL: " NO (1v) ANTI-SENSE: NO (v) FRAGMVENT TYPE:

i nternal (@31 SECUEREENGRrRASTERISFIOsON: SEQ | D NO 79: Pro Pro Val
Val Cys Val Lys Gy @)yréersAsniGanineacidss Cys Leu : 1 5
10 & TYPE: amiwqyadid Arg Leu Lys Ala Ser Thr @ n Val Asp
Phe Asp Ser |le Ser (D) TOPOLOGY: linear 20 25 _

30 Thr Thr Trp H's Trp Thr Asio Arg Lys Asn Thr Gu Arg Ile Gy Ser
35 (ii) MOKFCULE TYPE: protein 45 Ala Arg Met Leu Val Lys
Phe Ile Asp Qu Ala A n Arg Ju Lys Phe 50 55
60 (iii) HYPOTHET s NO :

(iv) ANTI-SENSE: NO
(v) FRAGMENT TYPE: N-terminal
(xi) SEQUENCE DESCRIPTION: SEQ ID NO:110:

Gly Ile Vval élu Gln Cys Cys Thr Ser Ile Cys Ser Leu Tyr Gln Leu
1 5 _ 10 ' 15

Glu Asn Tyr Cys Asn Met Ser Met Glu Gln Arg Ile Thr Leu Lys Asé
20 25 . 30

Tyr Ala Met Arg'Phe Gly Gln Thr Lys Thr Ala Lys Asp Leu Gly val
35 40 45

Tyr Gln Ser Ala Ile Asn Lys Ala Ile His Ala Gly Arg Lys Ile Phe
50 55 60 -

Leu Thr Ile Asn Ala Asp Gly Ser val Tyr Ala Glu Glu Val Lys Pro
65 70 75 _ 80

Phe Pro Ser Asn Lys Lys Thr Thr aAla Ser Asn Lys Lys Thr Thr Ala
85 90 95

Cys Asp Thr Asp Asp Arg His Arg Ile Glu Glu Lys Arg Lys Arg Lys
' 100 ' 105 110

Thr

{(2) INFORJATION FOR SEQ ID NO:lll{

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 292 amino acids
(B) TYPE: amino acid
{D) TOPOLOGY: linear

(ii) MOLECULE TYPE: protein

{iii) HYPOTHETICAL: NO
(iv) ANTI-SENSE: NO

(v) FRAGMENT TYPE: N~-terminal



Leu Gu Arg Val

70 WO 96/17956

Ala Leu Pro Arg Ser Val

75

| NFORVATI ON FOR SEQ | D NGO 80:

(A) LENGTH. 84 amino acids
| i near

TOPOLOGY:

HYPOTHETI CAL: NO

i nt er nal

10

Phe

Val dn Leu dn Gi/
Vva

Phe G u Leu Aa Ser
Va{ pclgl ély:r rGgu
Ser Gu Glu Gn Ag d n?Yl n Phe Leu Asn

%51‘78?@ Gln Glu Ile Thr Leu

30 Ser Thr

35

60
PCT/ U895/ 159

Leu

Thr

Ala
65

Ser

" Thr

ély
Ccys
YT
145
Axrg
Ala
val
Gln
Gly
225
Phe

Ile

Glu

Lys
50

Ile
val
Ala
Ile
Lys
130
Asn
Thr
Lys
val
AsSn
210

Leu

Pro

Phe

Ile

Ser Val-

80

Phe Leu Gly Gn

65

Phe Asn EHGI/GRIS/15944 (2)
(i) SEQUENCE CHARACTERI STI CS:
(B) TYPE: am no acid

(ii) MOLECULE TYREO peptide
(iv) ANTI-SENSE:. NO
(xi)( BEQUEBREUBRNCRIPESSR §1 @b NGEQL: D NO 80:
Asp Ser Asn Cys Leu Lys Cys Phe :
*‘B Gln waegt Tys Wgsﬁmealﬂstqugpl lop8 Al Ly yri s Leu

. 2515
Pro Gu Ala Pro His Lys Asn Ala |le

Thr Ala Lys

Al a Ser
ArgGY

Asp Leu
55

His Ala Gly Arg Lys

TYL
sSer
val
115
Leu
Pro
Thr
Ser
Gln
195
Met
val
Gly
val

Pyr
275

Ala
Asn
100
Pro
Asp
Lys
Ala
Glu
180
Lys
val

Leu

Leu

Ser
260

Glu

Glu
85

Lys

éln_

Leu
Arg
Leu
165
G_lu
Leu
Gly

Thr

Ile
245

Gly

Ala

70

Glu val
Lys Thr
Leu Gln
Lys Thr

135

Phe Ala
150

Ile Phe
Gln ser
Gly Phe

Ser Cys
215

His Gln
230

Lys val

Phe Glu

Phe

(ii

)

(v) FRAGMVENT TYPE:
Thr

1

Lys Asp Tyr Ala Met Argoaohe Gly Gln

40

Gly val Tyr Gln Ser

Ile
Lys
Thr
Asn
120
Ile
Ala
Ser
Arg
Pro
200
Asp

Gln

Met

val

Asn
280

Phe
Pro
Ala
105
Ile
Ala
val
Serxr
Leu
185

Ala

val

Phe

Ile

Leu
265

Ile

Phe
90

‘Ser

val
Leu
Ile
Gly
170
Ala
Lys
Lys

Ser

ﬁys
250

Phr

Tyr

Thr
75

Pro
ser
ser
Arg
Met
185
Lys
Ala
Phe
Phe
Ser
235

Pro

Gly

Pro

60

Ile
Ser
Gly
Thr
Ala
140
Arg
Met
Arg
Leu

Pro

1220

Tyr

Arg

Ala

Ile

Ala ilé Asn Lys

Asn Ala
Asn i.ys

Ser ser

110

val asn
125

Arg aAsn
Ile Arg
val cys

Lys Tyr
190

aAsp Phe
205

Ile Arg
Giu Pro

Ile val

Lys val
.270

Leu Lys
285

ABP
Lys
95

Gly

Leu

Ala

.Glu

Thr
175

aAla

Lyﬁ '

Leu

Glu

Leu
255

Arg

Gly

Gly
80

Thr
ser
Gly
Glu
Pro
160
Gly

Arg

Ile

(D)

Pro lle

© PHE '{‘B’u“?hlse?yr Ser

Tyr Thr\gf
%? R 0]

55

Glu

Leu

240

Leu

Ala

Phe

5



Ser, Val - Ly;v(l,bbenﬁg‘p Pro Thr Ile Arg H's Lys Val Gy Phe Mt §é'i‘NS9511594ﬁ5 %)

70 80- Leu H's Leu Leu

| NFORMATI ON FOR SEQ I D NO 81: (i) SEQUENCE CHARACTERI STI CS:

(A) LENGTH: 84 am no acids (B) 1 PE: amino acid (D)
TOPOLOGY: | i near (ii) MOLECULE TYPE: “Pepti de (i)

HYPOTHET! CAL: N?r Ly &E ANTI - SENSE: NO (v) FRAGMVENT TYPE:

i nt er nal F) DESCRI PTI ON:  SEQ I D NO 81: - Thr Pro lle
Val G n Phe Gn Gly Glu Ser Asn Cys Leu Lys Cys Phe 1 5
10 15 Arg Tyr Arg Leu Asn Arg Asp His Arg Hi s Leu
Phe Asp Leu(b) exNPORMATION FOR SEQ ID NO:112¢ 25

30 Ser Thr Trp His Trp Ala Ser Ser Lys Ala Pro Hs Lys His Ala lle
35 (i) SEUDENCE CHARACTERISTICS:45 Val Thr Val Thr Tyr Asp
Ser Gu Gu dn Arg @)nLENGTEPh273 eminks pcids 50° 55
60 Val Val Lys(8) syEEscaRinp abid || e Ser Hs Lys Leu Gy Phe Met Ser
65 (P) TOPOLOGY: linear 75 80 Leu

H s Leu Leu (2) | NFORVATI ON FOR SEQ I D NO: 82:
(ii) MOLECULE TYPE: protein

(iii) BYPOTHETICAL: NO
' (iv) ANTI-SENSE: NO
(v) FRAGMENT TYPE: N-terminal
(xi) SEQUENCE DESCRIPTION: SEQ ID NO:112:

Phe val Asn Gln His Leu Cys Gly Ser Eis Leu Val Glu Ala Leu Tyr
1 5 ' 10 ' "18

Leu val Cys Gly Glu Arg Gly Phe Phe Tyr Thr Pro Lys Thr Met Ser
20 25 30 '

Met Arg Gln Arg Ile Thr Leu Lys Asp Tyr Ala Met Arg Phe Gly Gln
35 40 45

Thr Lys Thr Ala Lys Asp Leu Gly Val Tyr Gln Ser Ala Ile Asn Lys
50 55 60 .

Ala Ile His Ala Gly Arg Lys Ile Phe Leu Thr Ile Asn Ala Asp Gly
65 70 75 - 80

Ser Val Tyr Ala Glu Glu Val Lys Pro Phe Pro Ser Asn Lys Lys Thr
85 : 90 ' 95

Thr Ala Ser Asn Lys Lys Thr Thr Ala Gly Asp Pro Gly Lys Lys Lys
100 - 105 ' 110

Gln His Ile Cys His Ile Gln Gly Cys Gly Lys Val Tyr Gly Lys Thr
115 _ 120 _ 125 :

Ser His 'Leu Arg Ala His Leu Arg Trp His Thr Gly Glu Arg Pro Phe
130 - 135 : 140 -

Met Cys Thr Trp Ser Tyr Cys Gly Lys Arg Phe Thr Arg Ser Asp Glu
145 150 ' 155 ' . 160

Leu Gln Arg His Lys Arg Thr His Thr Gly Glu Lys Lys Phe Ala cCys
_ ' 165 170 : _ 175

Pro Glu Cys Pro Lys Arg Phe Met Arg Ser Asp His Leu Ser Lys His
' 180 ' 185 190



(i) SEQUENCE CHARACTERI STI CS:
(B) TYPEwowe/mmeseci d

TYPE: peptide

(D TOPOLOGY: |inear
(iii) HYPOTHETI CAL: NO

(A) LENGTH: 80 am no aci ds

PETIUS9SYZokCULE

(iv) ANTI-SENSE: NO

WD 96/ 17956 . PCT/ US95/ 15944.
104 (V) FRAGVENT TYPE: internal 1722 (xi) SEQUENCE DESCRI PTI ON:
SEQ I D NO 82: Thr Pro Ile Ile H's Leu Lys Gy Asp Arg Asn Ser Leu
Lys Cys Leu 1zle Lyd Thr His Gln Asn L§s Lys Gly Gly Pro Gly v&Q Ala Leu Sser

15 Arg Tyr Ar@sLeu Arg Lys Hi «08er Asp His Tyr 2889 Asp |le Ser Ser
20 30 Thr Trp H's Trp Thr Ay
Ala Ay Asn (Jat B§3 Trm:-@ Wrp| keu dsp Her Gly Ala Gly ser G3b Gly Ser Gly

40 210 45 VaI 2I%r Tyr His Ser ERCU Thr G n Arg Thr Lys
Phe Leu Asn Thr Val : 60

Alalle Pro

70

NO: 83:

aci ds

SR ST

sé? %| Prg ﬁeFliJ-'Léa“ e @ryTWrMAs#tl'Nﬂl Msia Mot Glu 65
80 %P | NFCRMATI ON R@R SEQ I D

a Arg I.eu Ala Asn sar 1

LENGTHS 80 ani no

Y Ile Asn
. 255

Val Met Gln Val Ala Asp Leu Gln Ser Ile Asn Ile Ser Gly Asn Gly

Phe

260 265

(2) INFORMATION FOR SEQ ID NO:113:

(1)

(ii)
(iii)
(iv)
(v)
(xi)

Gln
Lys
Leu
Leu
Lys
65

val

Thr

SEQUENCE CHARACTERISTICS:
(A) LENGTH: 421 amino acids
{(B) TYPE: amino acid
(D) TOPOLOGY: linear

MOLECULE TYPE: protein

HYPOTHETICAL: NO

ANTI-SENSE: NO

FRAGMENT TYPE: N-terminal

SEQUENCE DESCRIPTION: SEQ ID NO:113:

Leu Tyr Ser Ala Leu Ala Asn Lys Cys cjrs His

5 _ 10

aArg Ser Leu Ala Arg Phe Cys Met Ser Met Arg
20 25

Lys Asp Tyr Ala Met Arg Phe Gly Gln Thr Lys
35 - 40 .

Gly Val Tyr Gln Ser Ala Ile Asn Lys Ala Ile
50 55 ' 60

Ile Phe Leu Thr Ile Asn Ala Asp Gly ser val
70 75

Lys Pro Phe Pro Ser Asn Lys Lys Thr Thr Ala
85 90

Thr Ala Met Ala Asp Asp Asp Pro Tyr Gly Thr
' 100 105

270

val Gly

Gln arg
30

Thr Ala

45

His Aia

Tyr Ala

Ser Asn

Gly Gln
110

Cys .Ile
15

Ile Thr
Lys Asp
Gly Arg

Glu Glu
80

Lys Lys
95

Met Phe

¥



(D) TOPOLOGY: r (ii) MOLECULE TYPE: peptide

HYPOTHETI CAYO 9 ‘f(ﬂ’s‘?l (iY) ANTI-SENSES NO P Fv) FRAGVEI\FIIEG'II:’\?I%S)M“‘

i nt er nal (xi) SEQUENCE DESCRI PTI ON: SEQ I D NO 83: Thr Pro Ile.
Val H's Leu Lys- @y Asp Ala Asn Thr Leu Lys,.Cys Leu 1 5
10 15 Arg Tyr Arg e Lys Lys H's Cys Thr Leu Tyr
Thr Ala Val Ser ser u A ' 'rhrzgis le Phe Asn Al %l

30 Thr Tlxd'sl-i‘% t?@ THE B’);‘eﬁi S A:i?l fys ﬂes l!If‘y é uﬁﬂ'eu % Vval
35 % Thr Leu Thr Tyr Asp Ser
Gu Trp An Arg Asp G n Phe Leu Ser G n 50 55
60 Val Lyspr! bfo 818 1265 prd el §erbe1r\ﬁ|p Sy pFbITyd Nedlt@nMie Leu Il e
65 130 135 140 80 (2)

| NFORVATI ON FOR SEQ | D No: 84: (1) SEQJENCE CHARACTERI STI CS:

(A) LENGTH. 81 aIuneifGirdsLys Gln\MDgOflyl PR&Garg Phe Arg Tyr Val Cys Glu Gly

105 (@p TYPE: am no acis¢ (D) 1$®POLOGY: |i near 160

(ii) MOLECULE TYPE: peptide ,
Pro Ser His Gly Gly Leu Pro Gly Ala Ser Ser Glu Lys Asn Lys Lys -
165 170 175

Ser Tyr Pro Gin val Lys Ile Cys Asn Tyr Val Gly Pro Ala Lys Val
180 185 190

Ile Val Gln Leu Val Thr Asn Gly Lys Asn Ile His Leu His Ala His
195 - 200 205

Ser Leu Val Gly Lys His Cys Glu Asp Gly Val Cys Thr val Thr Ala
210 215 : 220

Gly Pro Lys Asp Met Val val Gly Phe Ala Asn Leu Gly Ile Leu His
225 230 : 235 - 240

_val Thr Lys Lys Lys Val Phe Glu Thr Leu Glu Ala Arg Met Thr Glu
245 . 250 _ 255

Ala Cys Ile Arg Gly Tyr Asn Pro Gly Leu Leu Val His Ser Asp Leu
260 265 270

Ala Tyr Leu Gln Ala Glu Gly Gly Gly Asp Arg Gln Leu Thr Asp Arg
"~ 275 280 285.

Glu Lys Glu Ile Ile Arg Gln Ala Ala Val Gln Gln Thr Lys Glu Met
- 290 295 - 300

Asp Leu Ser Val Val Arg Leu Met Phe Thr Ala Phe Leu Pro Asp Ser
305 310 ' 315 320

Thr Gly Ser Phe Thr Arg Arg Leu Glu Pro Val Val Ser Asp Ala Ile
325 . 330 335

Tyr Asp Ser Lys Ala Pro Asn Ala Ser Asn Leu Lys Ile Val Arg Met
340 © 345 350

Asp Arg Thr ala ély Cys val Thr Gly Gly Glu Glu Ile Tyr Leu Leu
. 355 - 360 365

Cys Asp Lys Val Gln ﬂys_ Asp Asp Ile Gln Ile Arg Phe Tyr Glu Glu
370 S 375 - 380

Glu Glu Asn Gly Gly val Trp Glu Gly Phe Gly Asp Phe Ser Pro Thr
385 - 390 395 400

Asp Vval His Arg Gln Phe Ala Ile Val Phe Lys Thr Pro Lys Tyr Lys
405 - 410 415



(iii) HYPOTHETI CAL: NO (V) ANTI - SENSE: NO (v) FRAGMENT TYPE:
i nt er nakyo 96/1795¢ Xi ) SEQUENCE DESCRI PTION: SEQ | D NO. 84:  PCT/USOS/IS9® 0 Tle

Val H's Leu Lys Ay Gu Ser Asn Ser Leu Lys Cys Leu 1 5
10 - 15 Arg Tyr Arg Leu Lys Pro Tyr Asn Gu Leu Tyr
Ser Ser Met Ser Ser 20124 25

30 Thr Trp H's Trp Thr Ser Asp Asn Lys Asn Ser Lys Asn Ay Ile Val
35 40 45 Thr Val . Thr Phe Val Thr dvy
Adndndn Gsﬁ‘MitABlileuJee'bthy Thr 50 - 55

60 - Val Lys Ile Pra20Pro Thr Val @ n Ile Ser Thr Gly Phe Met Thr Leu
65 70 ' : _ 75 . 80 Val

(2) | NFORMATI ON FOR SEQ | D NO. 85: (1) SEQJENCE CHARACTERI STI CS:

(A) LENG#H I!IOmTﬁQNaRQRdQEQ ID No:11l4:(B) TYPE: am no aC| d (D)
TOPOLOGY: | i near (ii). MOLECULE TYPE: peptide’ = (i) HYPOTHETI CAL:
NO (iv) (ANHEQSH&C STIEH: FRAGVENT TYPE: i nter nal (xi)

SEQUENCE DESCRI Pﬂ"dl\f‘ngQ' Pinepinp acids Gy ||e Val Gu G n Cys Cys Thr
Ser Ile Cys ser L@ T nqgﬁcid . Gudnt
_ D) TOPOLOGY

(ii) _MOI.ECUI.E TYPE: prot_:e:_.n
(iii) HYPOTHETICAL: NO
(iv) ANTI-SENSE: NO
(V) FRAGMENT TYPE: N-terminal
(xi) SEQUENCE DESCRIPTION: SEQ ID NO:1l4: |

Met Arg Gln Arg Ile Thr Leu Lys Asp Tyr Ala Met Arg Phe Gly Gln
1 5 10 15 -

. Thr Lys Thr Ala Lys Asp Leu Gly val Tyr Gln Ser Ala Ile Asn Lys
20 25 30

Ala Ile His Ala Gly Arg Lys Ile Phe Leu Thr Ile Asn Ala Asp) Gly .
35 , 40 45

Ser val Tyr Ala Glu Glu Val Lys Pro Phe Pro Ser Asn Lys Lys Thr
S0 ' §5 60

Thr Ala Met Ala Glu Asp Asp Pro Tyr Leu Gly Arg Pro Glu Glx;? Met
65 70 ' 75 80

Phe His Leu Asp Pro Ser Leu Thr His Thr Ile Phe Asn Pro Glu Val
85 | 90 95

Phe Glri Pro Gln Met A_ia i.e‘u Ptd Thr Ala Asp Giy Pro Tyr Leu Gln
100 : 105 110

' Ile Leu Glu Gln Pro Lys G].xi- Arg Gly Phe Arg Phe Arg Tyr Val Cys
115 . 120 125

Glu Gly Pro Ser His Gly G'ly. Leu Pro Gly Ala Ser Ser Glu Lys Asn
130 . 135 140

Lys Lys Ser Tyr Pro Gln val Lys Ile Cys Asn Tyr Val Gly Pro Ala
145 - 150 155 160

Lys val Ile val Gln Leu Val Thr Asn Gly Lyé Asn Ile His Leu His
165 170 175
Ala His Ser Leu Val Giy Lys His Cys Glu Asp Gly Ile Cys Thr val
180 | 185 190



1 ) 10 15 CTrts95/1%5034 T
. . 4 yr
Cy$ Asn® WO 96/17956 20  (2) I NFORVATION FOR SEQ ID Nopsa 5

96/ 17956 _ PCT/ US95/ 15944
106 (i) SEQUENCE CHARACTERI STI CS: (A) LENGTH: 30 ani no
aci ds (B) TYPE: am no acid 125 (D) TOPOLOGY: |i near

(ii) MOLECULE TYPE: peptide (iii) HYPOTHETI CAL: NO (iv)

ANTI - SENSE: NO
DESCRI PTI O\ SE®F ﬂ\%}%e"“ Q/E“’PE%’IZ\E@EO B%ﬁré% Php e & S%Q#Egiejrz Hi s
TP

Leu Val Qu Al a Leu

15 Leu Val u R I't.aBr
20 Yo uQJ.%%Y #Rr Lﬂ Gy ﬁ@spbgl Plﬁg c-zr]}(f THY Leewﬁl:l_v.}—&alzdg SEQ D
NO_. 87: (1) S?EJ' ENCE CI-IARACTERI STI CS ) (A) LENGTH: 21 ami no
aci ds rheB1ul XPE cy@3k1® a2¢i 6ly Tyr Asn Pro Gly Leu Leu val His Pro

225 230 235 240

Asp Leu Ala Tyr Leu Gln Ala. Glu Gly Gly Gly Asp Arg Gln Leu Gly
245 250 255

Asp Arg Glu Lys Glu Leu Ile Arg Gln Ala Ala Leu Gln Gln Thr Lys
: ' 260 265 - 270

Glu Met Asp Leu Ser Val Val Arg Leu Met Phe Thr Ala Phe Leu Pro
275 : 280 285

Asp Ser Thr Gly Ser Phe Thr Arg Arg Leu Glu Pro Val Val Ser Asp
290 295 . 300 '

Ala Ile Tyr Asp Ser Lys Ala Pro Asn Ala Ser Asn Leu Lys Ile Val
305 . 310 ' 315 ' 320

Arg Met Asp Arg Thr Ala Gly Cys Val Thr Gly Gly Glu Glu Ile Tyr
325 : 330 335

Leu Leu Cys Asp Lys Val Gln Lys Asp Asp Ile Gln Ile Arg Phe Tyr
340 : 345 . 350

Glu Glu Glu Glu Asn Gly Gly Val Trp Glu Gly Phe Gly Asp Phe Ser
- 355 - 360 365

Pro Thr Asp Val His Arg Gln Phe Ala Ile Val Phe Lys Thr Pro Lys
370 375 380

Tyr Lys Asp Ile Asn Ile Thr :
385 390 -
(2) INFORMATION FOR SEQ ID NO: 115:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 391 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: protein
(iii) HYPOTHETICAL: NO

(iv) ANTI-SENSE: NO

{(v) FRAGMENT TYPE: N~-terminal



(D) TCPC]__OGY: | i-near (ii1) MOLECULE TYPE: peptide (i) nal
HYPOTHETL CAL - (iv) ANTI-SENSE: NO (v) FRAGVENE, JYRE: bl ef na
(xi) SEQB@&“%SCH PTION: SEQ I D NO 87: Gy lle val %cull%%‘n“&% oys

Ala Ser Val Cys Ser Leu Tyr @ n Leu 1 5 o
10 15 G u Asn Tyr _Cys Asn 20 (2)
| NFORVMATI ON FOR SEQ | D NO 88: (i) 13EQUENCE CHARACTERI STI CS:

(A) LENGTH: 30, anmi no_acids B) TYPE_. amino acid , (D)
TOPOLOGY: | i &Y} SEQUENGE PEFGRIPEIGNs Wéﬂéz’ YRirte (iii) HYPOTHETI CAL: NO
WD 96/ 17956 : ' ' - PCT/ US95/ 15944
107 (¥ © AR SSEREE. RS Teu TR MRIXFENE ¥obRTY; ‘FR%@&GL{“ (xi)
SEQUENCE DESCRI PTI ON:  SEQ ISD NO: 88: S . | _
Thr Lys Thr Ala Lys Asp Leu Gly Val Tyr Gln Ser Ala Ile Asn Lys
20 . : - 28 S 30 :

Ala Ile His Ala Gljr Arg Lys Ile Phe Leu Thr Ile Asn Ala Asp Gly
as C 40 - 45

Ser Val Tyr Ala Glu Glu Val Lys Pro Phe 2i'§ Ser Asn Lys Lys Thr
50 55 60

Thr Ala Met Ala Glu Asp Asp Pro Tyr Leu Gly Arg Pro Glu Gln Met
65 70 75 80

‘Phe His Leu Asp Pro Ser Leu Thr His Thr Ile Phe Asn Pro Glu val ‘
85 90 _ 95

Phe Gln Pro Gln Met Ala Leu Pro Thi' Ala Asp Giy Pro Tyr Leu Gln
100 105 110

Ile Leu Glu Gln Pro Lys Gln Arg Gly Phe’ Arg Phe Arg Tyr val Cys
115 120 125

Glu Gly Pro Ser Bis Gly Gly Leu Pré Gly Aia. Ser. Ser Glu Lys Asn
130 135 140

Lys Lys Ser Tyr Pro Gln Vval :I:.ys. Iie éya Asn Tyr Vai Glyf _Pro-Ala
145 150 . 185 160

| I.yé Val Ile val Gln Leu Val Thr Asn Gly I.'ys“ Asn Ile His Leu His
165 _ 170 178

Ala His Ser Leu Val Gly Lys His Cys Glu Aﬁé Gly Ilé Cys. '.l‘hi' val
180 185 190

Thr Ala Gly Pro Glu Asp Cys Val His Gly Phé Ala._ Asn'I.eu: Gly Ile
195 200 205 :

Leu HBis Val Thr Lys Lys Lys Val Phe Glu Thr.Leu Glu Ala Arg Met
210 2158 ' 220 .

Thr Glu Ala Cys Ile Arg Gly Tyr Asn Pro Gly Leu Leu Val His Pro
225 . 230 . : 235 : 240

Asp Leu Ala Tyr Leu Gln Ala Glu Gly Gly Gly Asp Arg Gln Leu Gly
245 250 - . o, 258

Asé Arg Glu Lys Glu Leu Ile Arg Gln Ala Ala Leu Gln Gln Thr Lys
260 265 _ 270

Glu Met Asp Leu Ser Val Val Arg Leu Met Phe Thr Ala Phe Leu Pro
275 280 S 285 '



Ph. Val As Leu Cys Gy Ser H's Leu Val Gu Ala Leu ;&msgs,lsgj,‘
5 Qvo%é}'nljg(,s 15 Leu val Cys @ Arg

Gy Phe Phe Tyr Thr Pro Lys Thr 20 25
300 (2) | NFORMATION FOR SEQ | D NO 89: (i) SEQUENCE
CHARACTER! STI CS: (A) LENGTH: 24123m no acids (B) TYPE:

' i d OPOLOGY: | CULE TYPE:
S?p'? ?dgm (PFP)“HY!F% T Yok PP e Af?\f)‘“A%"\)P N§E iL\?gs“ AsP ()
FRAGVENT TYPE: i nt é°dal " (xi) <BOUENCE DESCRI PTPOR: SEQ I D NO 89:

G n Leu Tyr Ser Aﬂx a.:l'eeyyfa‘lh@ppéé} £¥§ A%Sn%/ isk“lﬁav r _st xgé {%le al 1

305
Phe Cys 20 (2) I NFCRI\/ATI ON FCR SEQ I D NG 90

(i) SEQUENCE CHARAGIBERASY IAS§: Thr Ala Gly cys ©A) THENETRHG1P%LNEIO mMei Sl
(B) TYPE: am no acid ' 325 (D) TOPOLOGY:33lbi near o (1335 MOLECULE
TYPE: peptide (iii) HYPOTHETI CAL: NO (iv) ANTI-SENSE: NO
(v) FRAGVENT TYPé&: Lent €ysnakp Lys Val Gln ‘Lys Asp Asp Ile Gln Ile Arg Phe Tyr
340 345 350

Glu Glu Glu Glu Asn Gly Gly Vval Trp Glu Gly Phe Gly Asp Phe Ser
355 360 365

Pro Thr Asp Val His Arg Gln Phe Ala Ile Val Phe Lys Thr Pro Lys
370 : 375 380

'i‘y:r: Lys Asp Ile Asn Ile Thr
385 390 -
(2) INFORMATION FOR SEQ ID NO:116:
(i) SEQUENCE CHARACTERISTICS:
{A) LENGTH: 241 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: protein
(iii) BYPOTHETICAL: NO
(iv) ANTI-SENSE: NO
(V) FRAGMENT TYPE: N-terminal

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:116:

Met Arg Gln Arg Ile Thr Leu Lys Asp Tyr Ala Met Arg Phe Gly Gln
1 5 10 15

Thr Lys Thr Ala Lys Asp Leu Gly Val Tyr Gln Ser Ala Ile Asn Lys
20 25 30

Ala Ile His Ala Gly Arg Lys Ile Phe Leu Thr Ile Asn Ala Asp Gly
35 40 _ 45

Ser Val Tyr Ala Glu Glu Vval Lys Pro Phe Pro Ser Asn Lys Lys Thr
50 55 60 '

Thr Ala Ser Asn Lys Lys Thr Thr Ala Gly Asp Pro Gly Lys Lys Lys
65 70 5 _ 80

Gln His Ile Cys His Ile Gln Gly Cys Gly Lys Val Tyr Gly Lys Thr
85 90 ' 8s



(xi) SEQUENCE DESCRI PTION: SEQ I D NO: 90:

PCT/ US9Ské98dfbs6
Trp Met Au du Val

5
Cys Ay NEt Ser Thr
25 '

(i) SEQUENCE 4diARACTRR! S &%a H:Ls Leu
(B) TYPE: am no acid

TYPE: peptide

5

Val Leu Gln

130

Cys

Pro Glu

145

Ile Lys

val Gly

Thr Ala

Ile
210

val
225

Met

Phe

Ile Lys lle Cys Ay Arg Au Leu Val

10 15
Trp Ser Lys Arg Ser
30 Leu Bs

100

Giii) HYPOTHETI CAL NO

10
Arg Eis Lys arg

Lys arg
150

Ccys Pro

Gln Asn
165

Thr His

Thr Leu Pro Leu

180
Thr Pro Ser Ala
185

Cys Pro Glu Gly

Gln val Ala asp

230

Thr
135

Phe

Lys

Asp
Leu
Ile

215

Leu

. 15
His Thr Gly Glu

Met Arg Ser Asp

155

Lys Gly Gly Pro
170

Ser Gly Ala_Giﬁ.

185

Ile Thr Thr Asn

200

Ala Arg Leu: Ala

Gln Ser Iie“AQn
235

{2) INFORMATION FOR SEQ ID NO:117:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 10 base pairs
(B) TYPE: nucleic acid
{(C) STRANDEDNESS: both
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: cDNA

(iii) HYPOQﬁETICAL: NO

(iv) ANTI-SENSE: NO

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:117:

. GGGAMTNYCC

(2) INFORMATION FOR SEQ ID NO:118:

(i) SEQUENCE CHARACTERISTICS.'
(A) LENGTH: 72 amino acids
(B) TYPE: amino acid

(D) TOPOLOGY:

linear

VO 96/17956
1081’crms195/15ﬁ&p Ser

Arg-Ala Gn lle Ala lle.

20

Lys Lys Phe Ala
140

ﬁis Leu Ser Lys

Gly val Ala Leu

175

ser Glu Gly Ser
' 190

Met Val Ala Met

205

Asn Ser Gly Ile

220

Ile Ser Gly asn

cys
His
160
Ser

Gly

Glu

Asn -

Gly
240

I NFORVATI ON FOR SEQ | D NG 91:
Clﬁsgﬁléiaﬁgﬂ&iy %iuéﬂpgngr

near

€% ECULE

(iv) ANTI -SENSE NO

(v) FRAGVENT MEYPEys iThtermaker Tyr cyXicly SyQURNCERhOERGRAPT 4N asgE@ihD NO 91:

Gu Qu Lys Met Gy 1EBr Ala Lys Lys dgs cys Ala Il e GigsCys Ser
- Thr Gu Asp Phe Arg Met

1

10



20 (2) J nggg%lgzl ON FOR SE.Q I D NO : 92: (1) SEQJENCI}CT,US”/]?I;‘);

CHARACTERVE? (A) LENGTH: 40 am no aci ds.
TYPE: am no acid (D TOPOLOGY: | i near (ii) MOLECULE TYPE:
pepti de (ii1) HYPOTHETI CAL: NO (1v) ANTI-SENSE: NO (v)
FRAGVENT TYPE: i nternal (xi) SEQUENE2 DESCRI PTI ON: SEQ I D NO 92:
Arg Pro Asn Trp Gu Qu Arg Ser Arg Leu Cys Ay Arg Asp Leu lle 1
5 10 15 Arg Ala Phe Ile Tyr Leu
.c,ys Ay Ay ThiiA YPLReRLeE TP} PreEei®y o 20

96/ 17956
PoT/ Usos/ 1504¢fid) Freottzzcas: '3 109 Asn Phe
Ay Asn Tyr & v Rvi¥ekense: wo 35 40 (2)
| NFORVATI ON F éEQ | D NO 93 (1) SEQUENCE CHARACTERI STI CS:
(A) LENGTH 182(vanrmmt¢am= N-terminal( B) TYPE: ani'no acid (D)

TOPOLOGY: | i near
(xi) SEQUENCE DESCRIPTION: SEQ ID NO:118:

Met Glu Pro Val Asp Pro Arg Leu Glu Pro Trp Lys His Pro Gly Ser
1 5 - 10 15

Gln Pro Lys Thr Ala Cys Thr Asn Cys '.l'yf Cys Lys Lys Cys Cys Phe
20 25 30

Bis Cys Gln val cys Phe Ile '.l'hr Lys Ala Leu Gly Ile Ser Tyr Gly
as 40 : 45

Arg Lys Lys Arg Arg Gln Arg Arg Arg Ala His Gln Asn Ser Gln Thr
. 50 : 55 : 60

His Gln Ala Ser Leu Ser Lys Gln
65 70



(ii) MOLECULE TYPE: peptide (ii1) HAYPOTHETICAL: NO  (iv)

bESR PIVERSIESS | b o 1ﬂﬁmmlﬁllﬁﬂflmy”f?é”% Pro Thr TAPCRAVE T 1ne "

Val Ser Thr Val Asn Leu *

15 Asp Cys Lys LeuAspLeuLysAIaIIeAIaL_euGInAIaArgAsnAIa
20 : 25 30130 A u Tyr Asn Pro Lys Arg
Phe Ala Ala Val Ile Met Arg Ile Arg Gu , 35

40 45 Pro Lys ThrCH#E Al a'teu Ile Phe Ala Ser Qy
Lys Met Val Qw;,j{hydmed,s 50 .95 60
Ay Ala Lys Ser Qu Asp Phe Ser Lys Met Ala Al a Arg Lys Tyr Al a 65
70 1. Ayprobe nucleic acid (PNA) compgiging: ~Arg Ile Val dn Lys Leu
Gy Phero Ala Ly he 4 ¥meRSRaides

50 S(ajD 4-¥ gléssl - s&)ﬁ%nn Ascﬁ’ 1/2 TBR, wh:ch is calpa& lunEerS

Phe Prodle Arg Leu hybndmngcondmons ahy@qﬂ,TBR,thhall%TBRpresmﬁnatargetnuclelc
110 4 Gudy Leu Ser ‘Hi's " Ala Ala Phe Ser Ser Tyr Au Pro Q.u
115 %ﬁ(ﬁm) 125 Leu Phe Pro Ay Leu lle
Tyr Arg3et Lys Val(bPr 0 4 yingle| strandetl sequence, 1/2 BBR, whigl) is capable of forming, und&?5
140 Leu Il e Phe | Thr ys Met, Arg
145 6 | 150\£§Ln§%g%do\6§‘, ﬂyﬁg%/ﬁb ‘?h &m@l&ﬂ%ggpresemlnap‘sp
A u Thr 7Tyr Lys Al a Phe bgbsterAscleit doid (BNA)Pnd Vall Leu Ser Au

igg 8 (c)1 70 an OSA, which is no attachéLd7s15xpport and/or m&e ) 8- alﬁ Yt édesup%orllt 09 n
9 other means of locahzauon, mcludmg, but not limited to, attachment to beads, ‘
10 | polymers and surfaces, and/or indicators;
11 wherein said TBR is capable of binding with hlgh aﬁmty toa TBA, said TBA being a substance
12 capable of discriminating between a paired TBR and a_,TBR having unpaired nucleotides, and
13 further, wherein said BBR is capable of binding with high affinity to a BBA, said BBA being a
14 substance capable of discriminating between a paired BBR and a BBR having unpaired nucleotides.
1 2. A booster nucleic acid (BNA) comprising:
2 (@) - al/2 BBR which has a sequence which is complementary to a 1/2 BBR sequence
3 in a PNA or another BNA and which is capable of forming, under hybridizing
4 conditions, a hybrid, BBR, with the PNA;
5 (b) an OSA, which is no attached support or indicator or an attached support or other
6 means of localization, including, but not limited to, attachment to beads, polymers,
7 and surfaces, and/or indicatars; and |
8 (c) additional hybridization sites, 1/2 BBRs, for hybridization with additional BNAs;
9 wherein said BBR is capable of binding with high affinity to a BBA, said BBA being a substance
10 capable of discriminating between a paired BBR and a BBR having unpaired nucleotides.
1 3. A Hairpin Nucleic Acid (HNA) comprising a single-stranded sequence, 1/2 BBR, which
2 under hybridizing conditions is capable of forming a hairpin while at the same time binding to a
3 BNA to form a BBR capable of binding a BBA, wherein said BBR ié capable of binding with high
4 aﬁmtytoaBBA,smdBBAbemgasubstanoecapableofdlscnmmamgbetweenaperfectBBRand
5 a BBR havmg unpaired nucleotides. |



WO 96/ 1795

898494 944
110  (2) ?‘Kﬂ?mfm FWWMWMN& . n(|) SEQUENCE

CHARACTERI STI Cs: o0 acids (B) TYPE:
amno acid (D" TOPCLOGY: %i rrear (i.i) MOLECULE TYPE:

pept i de (iii) HYPOTHETI CAL: NO (it$) ANTI-SENSE NO (V)
FRAGVENT TYPE: i nternal (xi) SEQUENCE DESCRI PTI ON: SEQ I D NO 94:

Asn Ser Asn Ser Thr Pro Ile Val Hs Leu Lys Ay Asp Ala Asn Thr 1

i ohe L 1 Lvs 1@. The PNA of claim 1 wherein theTBR is comprigsd of pfic dyitord reé¢bgrition skigs for
rg e Lyg Lys H's s.Thr..Leu Tyr roe. o . - .

25 3 anucle,%wd adingig ?Bgérb‘@é‘}g mwnwwﬁl?ygnﬁw frofagr s
Asn Val Lyg His ' 45
Ser Ala Ile Val Thr Leugl%r Tyr Asp Ser u Trp An Arg Asp A n 50
55 60 Phe Leu Ser A n Val Lys Ile Pro Lys Thr Ile

Thr Val Sen Thr Gy 5 Thé¥NA of claim 4 wherein the TBK £ a nucléic acid binding protein récagnition site
80 Phe Met Ser Ile

2 present in the genome of a pathogen or is a binding site associated with a pathogenic condition in
3 a vertebrate genome or is a nucleic acid binding protein recognition site present in the genome of an
4 organism which contaminates a fermentation process. '

1 6. The PNA of claim 4 wherein the TBR is the HIV-LTR or a portion thereof.

1 7. A method for detecting or localizing a specific TNA sequence, comprising the steps of:
2 (a) hybridizing said TNA with the PNA of claim 1;

3 ®)  hybridizing said PNA with a BNA containing a 1/2 BBR whose sequence is
4 complementary to a 1/2 BBR sequence in the PNA;

5 ()  adding the products of steps (a) and (b) containing 2 TBR and a BBR, to a surface,
6 liquid or other medium containing a TBA;

7 (d)  adding BBAs to the mixture in step (c) wherein said BBA comprises:

8 L0)] a molecule or a portion of a molecule which is capable of selectively
9 binding to a BBR;

o
[ =]

. (id) a detectible indicator; and
© detecting signal produced by the indicator attached to the BBA.

]
[

8. The method of claim 7 wherein said indicator is a protein, including enzymes capable of
catalyzing reactions leading to production of colored reaction products; a radionuclide; colored
beads.

9. A method for detecting the presence in a sample of a specific Target Nucleic Acid, TNA,
which comprises:
(a) contacting said sample w:thaProberlewAmd, PNA, which, uponhybndxzauon
with said TNA if present in said sample, forms a Target Binding Region, TBR,
which is capable of binding a Target Binding Assembly, TBA; and

h bW N



(2) I'NFORMVATI ON FOR SEQ | D NG 95! — (i) SEQUENCE CHARACTERI ST| CS:

(A) LENGW® 9g1986vi no a f

TYPE amino aci d PCI/USIS/15944 pj

'II\'ICOPC]_OGY | i near lmlmmum #& pepti de .. ) (iii) HYPOTHETI CAL:

(1v) ANTI - SENSE:* NT TYPE: internal (xi)
SEQUENCE DESCRI PTI ON: SEQ I D NO 95 Aslaz Ser Asn Thr Thr Pro Il e Val
H's Leu Lye Ay Asp Ala Asn Thr 1 5 10
15 WD 96/ 17956 (b) contactmg said sample, already in contact with said PNA, with a TBA capable of
PCT/ US95/,15944 . Le he Lys Lye His
LN pacn birktil 0 25 TENS fornied b O hybidizsticnrof S phk and Ya2d TR inthe.

30
35
Thr Tyr
- 60
65
Met Ser

8 Ala Val Ser Sersamiple. Trp Hs Trp Thr Ay H's Asn Val Lys H's Lys
40 45 Ser Ala Ile Val Thr Leu

Asp Ser Qu Trp G@n Arg Asp A n .
1 Phe Leu Sao. mmmmmmﬁmcw%mﬁmﬁa{aﬁsﬁ

F| e of sensmv:ty and specificity which comprises:
" (a)  adding PNAS containing a 1/2 BBRanda 172 TBRtoasample containing or

4 suspected of containing TNAs contmmng-l/Z TBR sequences, to form a complex
5 having target binding regions, TBRs," formed by the hybridization of
6 complementary 1/2 TBRs present in the PNAs and TNAs respectively;
7 (b) bmdmgdleTBRsformedmstep(a)toammmobﬂmedTBAtofonnaTBA-TNA- ‘
8 PNA complex; : '
9 © addmg Booster Nucleic Acids, BNAs, contmmng booster binding regions, 1/2
10 ' BBRs, 0 the complex formed in step (b) such that the 1/2 BBRs in the BNAs
11 - hybridize with the 1/2 BBR sequences present in the PNAS or to 1/2 BBRs present
12 * in BNASs already bound to the PNA, to form BBRs, such that TBA-TNA-PNA-
13 _ ' (BNA), complexes are formed; ' ' |
14 ) adding Hairpin Nucleic Acids, HNAs, containing 1/2 BBR sequences, to the
15 ' eomplexfomedinstep(c)sv.xéhthattbe 1/2 BBRs in the HNAs hybridize with any
16 available 1/2 BBR sequencespresent in the BNAs of the complex of step (c),
17 thereby capping the extension of the BNAs onto the TBA-TNA-PNA-(BNA),,
18 complexes of step (c) to form TBA-TNA-PNA-(BNA),,-HNA complexes,
19 _ () adding Booster Binding Assemblies, BBAs, linked to indicator moieties, to the
20 TBA-TNA-PNA-(BNA),-HNA complexes formed in step (d) to form TBA-TNA-
21 PNA-(BNA-BBA),-HNA complexes; and : _ '
22 o dctecungtheslgnalspmdmedbythcmdxcatormoieﬁeslinkedtotheTBAs PNAs,
23 ~ BNaAs, BBAs or HNAs in the TBA-TNA-PNA-(BNA-BBA),,-I-NA complexes of
24 step (e);
25 wherein the TNA comprises:
26 (i  one or more specific 1/2 TBR nucleic acid sequences, the presence or

27 : ' absence of which in a particular sample is to be confirmed:
28 ‘the PNA comprises: o S



(2) I NFORVATI ON_F SEQ 1 D NGO 96: (i) SEQUENCE CHARAGIEIAUSISNSHA4

A ) .,
KFQDC]_ng\C/m—vlofgalr " aCI QIIWMIIMIIHL nggt [ 321 no & ((jl i) (_ g

HYPOTHETI CAL: NO f- SENSE: *NO 3 (v) FRAGVENT TYPE:

int e_rI_EaI . (xi) SEQUENCE DESCRI PTI ON: SEBJ D NO. 96: Ser Ay Asn
r r Prolle lle Bis Le LysGI Asn 2

10 _29 : 15 éﬁmé‘fl'?‘gsf? %é’ﬁmﬁ{ R’wkwh}icaﬂabwffﬂys I 'S

Ser Asp Hag Tyr Arg hybndmng&ﬁdmons,ahybnd,TBR,wxmaysTBRpresemmamget

30 3,10\sp Ile Ser Ser Thr Tr dT([l'ﬁl hr Gy Ala Ay Asn Au Lys Thr

35 40 feidit i 8% Gy Ile Leu Thr val Thr

Tyr H's Sgp Gu Thr G n Ar jThr alsﬂ%eﬂ‘iﬂdedsequence, IIZBER,whxchxscapableofformmgSEnder

60 R
o 3I3_eu Asn Thr70VaI a [ Ser h\y/g-kdB(a IIeu& lég%/}’al egu}/ b%gtf:r

GnracTERPSTI G o F?i) SRR PR, oy L) SEENE o

TYPE: ami 3§ aci d (i) an OSA, which is no attached support and/or indicator, or an attached
36 support or other means of localiz_ation, including, but not limited to,
37 attachment to beads, polymers, and surfaces, and/or indicators;
38 the BNA comprises: |
39 " @  al/2 BBR, as shown in Figure 1(Ilb), which has a sequence which is
40 | complementary to a 1/2 BBR sequence in a PNA and which is capable of
41 " forming, under hybridizing conditions, a hybrid, BBR, with the PNA;
42 . (i) anOSA,whichisnoatt_achedsupportor_indictororénamchedsupport
43 or other means of localization, including, but not limited to, attachment to
44 beads, polymers, and surfaces, and/or indicators;
45 (i)  additional hybridization sites, 1/2 BBRs, for other BNASs; and
46 (iv)  sequences, 1/2 BBRs, which can hybridize to BNAs already hybridized to
47 the PNA;
48 the BBA comprises: , _
49 @) a molecule or a portion of a mblecule which is capable of selectively
50 binding to a BBR; and
51 , (i) an OSA, which is no attached support and/or indicator, or an attached
52 ' support or other means of localization, mcludmg, but not limited to,
53 | attachmenttobeads polymers, and surfaces, and/or indicators;
54 and the TBA comprises:
55 - ® a molecule or a poruon of a molecule which is capable of selectively
56 | binding to a TBR; and "
57 (i) noattachedsupportand/ormdlcator oranattachedsupportorother
58 - means of localization, including, but not limited to, attachment to beads,

59 polymers, and surfaces, and/or indicators.

1.1. In a solid phése hybndlzatlon method for detecting the pres_énce of a target
2 polymucleotide involving: immobilizing a target polynucleotide, if present in a test sample, directly



WO 96/ 17956 . - PCT/ US95/ 15944 |
112 w0 96/17956 (D) i (ii ) MOLECULE POTRISONGSM4 de
(iii) HYPOTHETI CAL: “@@lﬂﬂ!@ﬁﬂt - SENSE: NO - (v) FRAGMVENT TYPE:

i nt er nal (xi) SE | ON: SEQIDNOQ? Ser Ay Asn-

Thr Ala Pro Ile Val His Leu Lys Gy G u SqggAsn ser 1 5
10 15 _ Leu Lye Cys Leu Arg Tyr Arg Leu Lys Pro Tyr

Lys G usleu Tyfvisfiintermediate capture structure, orfdsolid phase at a capture site; before, during
30 Ser Met Ser Ser Thr Trp H's Trp Thr Ser l:’AspSI Asn Lys Asn gﬁer aﬂy

35 4  immobilizatign, attaching a detectable label tq said target polygmclegtie, nﬂmmm

-Els_gr ohes VgLeTE%u%%Fgﬁ%?e&%WMWG nlle Ser Thr. G y

65 6 (@70 usmgaTargethdmgAssem TBA,asthemeansforach;e@tglmmoblhzdﬁhm
%RL?:[I' Ili? gTI CS( 2~) | NF%% MW am no - acT%A bm(dk )"'“%Q}‘JE‘P% %
anmno adid (Dfamw;svmﬁearobeNnclechcxd,PNA, and said target nucleic acid
9 such that a perfect Target Bmdmg Reglon, TBR, recognizable by said TBA is
10 " formed; and
11 (b including in the PNA 2 smgle stranded sequence 12 BBR, capable of binding a
12 Booster Nucleic Acld, BNA, containing a smgle stranded complementary l/2 BBR
13 | whmh,uponhybndmuonmththe 12 BBRmthePNA forms a BBR capable of ‘
14 bmdmg labeled Booster Binding Assbh 3 BBAs.
1 12. A target binding assembly, TBA,ora booster bmdmg assembly BBA, compnsmg at
2 lcastonenuclelcacldrecognmanmt,andopnonallyoneorallofthesequcncesselectcdﬁ'omthe
3 group consisting of a linker sequence, an assembly scquence an asymmetry sequenc, a nuclear
4 localization signal sequence (NLS) and an OSA. '
1 13. The TBA of claim 12 wherein the nucleic acid recognition unit is selected from the
2 group consisting of an NF-kB binding unit, an SP1 binding unit, aTATA bmdmg unit, a human

papillomavirus E2 binding unit, an HPV LTR binding unit, an HIV LTR binding unit, and Tat.

14. The TBA of claim 13 wherein the nucleic acid recognition unit has the sequence
selected from the group consisting of SEQ ID NO. 63, SEQ IDNO. 64, SEQ ID NO. 65, SEQ ID
NO. 66, SEQID NO. 67, SEQIDNO. 68, SEQ IDNO. 69, SEQ ID NO. 70, SEQ ID NO. 71, SEQ
IDNO. 72, SEQ ID NO. 73, SEQ ID NO. 74, SEQ ID NO. 75, SEQ ID NO. 76, SEQ ID NO. 77,
SEQIDNO. 78, SEQ IDNO. 79, SEQIDNO. 80, SEQ ID NO. 81, SEQ ID NO. 82, SEQ ID NO.
$3, SEQIDNO. 84, SEQIDNO. 93, SEQIDNO. 94, SEQIDNO. 95, SEQIDNO, 96, SEQID
NO. 97, SEQID NO. 98, and SEQ ID NO. 118,

.\lO\MAWNo—-

15. The TBA of claim 12 wherein the linker sequence is an oligopeptide which does not
interfere with the nucleic acid recognition function of the nucleic acid recognition unit and which
provides stab:htyandconu'oloverthespacmgofﬂlemtclexcac:drecognmonumt ﬁ'omtheremamder
of the TBA. '

SBOW N e



(ii) MOLECULE TYPE: peptide -  (i11) HYPOTHETICAL: NO - pCiritisosnssad

ANTI - SENSEWQRE/17956. () nt er nal (xi) SEQUENCE
DESCRI PTI ON: SEQ I D NO| Iﬂ |II| Asn Thr Ser Cys Phe Ala Leu Ile Ser
Gy Thr Ala Asn 10

- 15 Val Lys Q/s Tyr Arg Phe Arg Val Lys Rrss Asn H's Arg Hi's Arg Tyr

20 25 30 G u Asn Cys Thr Thr Thr Trp
Phe Thr Val Ala Asp Asn Gy Ala Qu 35 40

45 W0, 96/ 17956 16, The TBA of claim 15 wherein the linker sequence is an oligopeptide sequence from the -
PCT/ US95/ 15944 113

Arg An @d% dn WWHM%W&HWPWSH Pro Ser d@n

50 55 60 Arg @ n Asp Phe Leu
Lys His Val Pro Leu Pro Pro Ay Met Asn I l.e

75 1 - 8d7. The TBA of claumdl wmwm&me@wwwwm

85 (2) | NFGRIS bl i and¥sSdclsblod\62 ndleic acid recognition uits) SEQUENCE
CHARACTERI STI Cs: e (A%E LENGTHc 7 am%no aci ds

(B) TYPE: amno acid (D) TOPOLOGY: |i near
1 | 18. The TBA of claim 17 wherein the assembly sequence is derived from the bacteriophage
2 lambda cro protein or the CI protein and is selected from the group consisting of SEQ ID NO. 104,
3 SEQID NO. 105, SEQ IDNO. 106, SEQ ID NO. 107, and SEQ ID NO. 108.

19. TheTBAofclmm l2wheremﬂ1easymmeuysequenned|rects the association of nucleic
2 acid recognmon and assembly sequences in a predetermined order.

20. The TBA of claim 19 wherein the asymmetry sequence is derived from insulin,
2 gonadotropic hormone, FSH, HCG, LH, ACTH, or relaxin.

21. ThtTBAofclahZOwhereihtheasymmeﬁysequenceisselectedﬁomthegroup
consisting of SEQ ID NO. 85, SEQ ID NO. 86, SEQ ID NO. 87, SEQ ID NO. 88, SEQ ID NO. 89,
SEQ ID NO. 90, SEQIDNO 91, and SEQ IDNO. 92.

29. The TBA of claim 12 wherein the NLS is an oligopeptide which directs the migration
2 anduptakeofaproteinoreomplexassociatedwithsaidNLSintothemmleus of acell.

23. The TBA of claim 22 wherem the NLS is selected from the group consisting of SEQ
2 IDNO. 72andSEQ IDNO. 103.

i 24, The TBA of claim 12 which is HIV Detect I-V or HPV Detect I-IV.
25. The TBA of claim 12 having a sequence selected from the group consisting of SEQ ID

NO. 109, SEQ ID NO. 110, SEQ ID NO. 111, SEQ IDNO. 112, SEQ ID NO. 113, SEQ IDNO.
114, SEQ ID NO. 115, and SEQ ID NO. 116.



(i) MOLECULE TYPE: peptlde\"(lll) HYPOTHETI CAL: NO Lv)

ANTI - SEN®IG 96156 TYPE: C-termnal PCT/US95/15944)
SEQUENCE DESCRI PTI C]\l”m l Ser Asn Lys Lys Thr Thr A a
1 I

O\IFO?SEQIDNOlOO (i) -
SEQUENCE CHARACTERI STI CS LENGTH_ 4 am no acids
- (B) TYPE: amno acid (D) TCPO_OGY | i near _ (i)

MOLECULE TYPE: peptasdey method of using {hie TBA Ji¥lafY b ibfndla: paMQ:lar nucleic s{qﬁéﬁ:e in
ANTI - SENSE:  NO %NENT TYPE: i nt er nal aad

SEQUENCE DESCRIWtG‘lFI“‘SEé -'faBPh@hm@ompnses . Asn Ser Asn Thr (2)
| NFORMABI ON FOR SE@y) D mgﬁngﬂtmg the nucleic acid m@l&t&é&WmEm STl CG=:

(A) LENGTH. 4 am no aC| ds

(b) contacting, under hybridizing oondmons, the fragmented nucleic acid with a probe
‘nucleic acid complementaxy to the parhcular nuclelc acid sequence of interest,
wherein said probe nucleic acid, upon hybndxzanon with said particular nucleic
acid sequence of interest forms a target bmdmg reglon to which said TBA

speclﬁcally bmds

W N N W b

27. The method of claim 26 wherein said probe nucleic acid, in addition to sequences
complementary to said particular nucleic acid sequence of interest, also has additional sequences to ‘ :
 which a booster mucleic acid can bind to form a booster binding site to which a labeled booster
binding assembly can bmd to prowde a signal showmg and amplifying the bmdmg of the probe
nucleic acid to the target nucletc ac:d sequence of interest.

L% I N T .

28. A method of using the TBA of claim 12 wheréin said TBA is administered o patient
in need of such treatment a therapeutically or prophylactically effective amount of said TBA, which
'eompnsas admm:stmngtheTBA, elthermtheformofapunﬁedprotemcomplexormthefonnof
a recombinant vector which, upon entry into the patient is able to express the TBA, such that the
TBA binds the particular nucleic acid sequence to achieve the desired prophylactxc or therapeutic
result.

A U W N -

29. The method of claim 28 wherein said TBA is selected from the group consisting of SEQ
2 IDNO. 109, SEQIDNO. 110, SEQIDNO. 111, SEQIDNO. 112, SEQ ID NO. 113, SEQ ID NO.
114, SEQID NO. 115, and SEQ ID NO. 116, and the patient is infected with HIV or HPV.

1 30, ThemethodofclmmZGfur&ercompnsmgthcstepof

2 (c) momtormg the shift in moblhty of nucleic aclds in the target nucleic acid sample
3 asa_ﬁmcuonofthcsxzesuchthatbmdmgofthgTBAtoapartlclﬂarﬁ'agmentm
4 the sample modifies the mobility of the fragment.
1 31. A diagnostic or forensic test kit for the detéction in & sample of mucleic acid having a
2 specific sequence composition, which comprises:



VD 96/ 1795, sess 1 PET/USS90dH 944

114 (D) TOPOLOGY: |i near

(ii) MOLECULE TYPE: pe IIM || HYPOTHETI CAL: NO (i V)

ANTI - SENSE: NO i nt g, " (xi) SEQUENCE

DESCRI PTI ON: SEQ I D NO 101 Ser Gly Thr " (2 |NF0R|VAT|O|\| FOR
SEQ I D NO,102: EQUENCE RACTERI STI CS: ENGTH. 6
am no aci ds (g’) (‘B?“sfﬂyée’ C 20}l REPDS, Spmplementary to nuclejergoidry SPQUTRES

(ii) MOLEQULE T'¢bimpositivn] thélresence of which }s tbbE%stdriaihbdifla teshéample, whérélﬂ baid first nucleic

DESGRI P! G NSEwmrq%é)aq@@GVElm s e paae @on{m;fm%j bridizaion,

5 (2) | NrORVARIbiading S#8 fSria@rs: ficlfP'acid Bifding protein, and wherein said first nucleic acid probe further

7 ~ comprises additional sequence complenientary to a second nucleic acid probe;
8 (b) a first nucleic acid binding protein specific for the duplex formed by hybridization of
9 said first nucleic acid probe and said nucleic acid with specific sequence composition;
10 (c) a second nucleic acid probe complementary to said additional sequence in said first
11 nucleic acid probe, wherein, upon hybridization of said first and second nucleic acid probes, a
12 binding site for a second nucleic acid binding protein is formed;
13 (d) a second nucleic acid binding protein which binds specifically to the duplex formed
14 upon hybridization of said first nuclelc acid probe and said second nucleic acid probe, wherein said
15 second nucleic acid binding protein is labeled with a detectable label.
1 32. The diagnostic or forensic test kit of claim 31 wherein said first nucleic acid probe is
2 complementary to the HIV LTR, such that upon hybridization of said first nucleic acid probe with
3 an HIV LTR, a binding site is formed for NF-KB or a subunit thereof, SP1, TATA binding protein,
4 HIV-Detect I, IL, IIL, or IV, or HIV-Lock. |

33. The diagnostic or forensic test kit of claim 32 wherein said first nucleic acid binding
protein is NF-kB or a subunit th_qreof, SP1, TATA binding protein, HIV-Detect I, I, III, or IV, or
HIV-Lock .

34, The diagnostic or forensic test kit of claim 33 wherein said first nucleic acid probe, in
addition to being complementary to the HIV LTR, comprises a sequence encoding the bacteriophage
lambda lef or right operator and said second mucleic acid probe comprises sequences complementary
to said bacteriophage lambda left or right operator sequences in said first nucleic acid probe, such
that upon hybridization of said first and second nucleic acid probes, a binding site for the
bacteriophage lambda CI repressor protein, the bacteriophage lambda cro protein or a derivative or
homology thereof, is formed.

NN U W N e

35. The diagnostic or forensic test kit of claim 34 wherein said second nucleic acid binding
2 protein is the bacteriophage lambda CI repressor protein, the bacteriophage lambda cro protein or
a derivative or homology thereof.

e ’



(1) SEQUENCE CHARACTERI STI CS: (A) LENGTH 15 am no aci ds

(B) TYPivo a¢yi798 aci d O_OGY | i near (PCII‘WSBSDE@JLE
TYPE: peptide ”Ilmlmm,\l' (1v) ANTI-SENSE: NO (v)
FRAGVENT TYPE: i nt er nal ¢ L (Xi)s SEQJENCE DESCRI PTI ON: - SEQ | D NO 103: -

Q/s Tyr Pro Qu I1le Lys Asp Lys Glu Gu \@gGln Arg Lys Arg 1
_ _ © WD 96/ 17956
PCT/ US95/ 15944 115 (2)
| NFORMATI ON FOR SEQ | D NO.104: - ) SEQUENCE: CHARACTERI STI CS: .
(A LENIGTH 66 ani3hoA gemmesition comprising HIV k or wogeombigent yectar ieapoding HIV-Lock and )
L?ESLT HETI CAL g?’%‘"’m‘m‘ “A‘%" - sEEsEYPEo protet ? V) FRAG(\/:E:\II'I') TYPE:
N-t erm nal (xi) SEQJENCE DESCRI PTI ON:  SEQ I D NO 104:
1 37. A method of dtﬂ'erenually bmdmg a nuclexc acld bmdmg protem to a nucleic acid
2 sequence correlated with a pathogemc condition which eompnses
3 (@  selecting a parttcnlar conﬁgurauon of nuclexc acid bmdmg protein sequences
4 C present in the nucleic acxd sequence correlated with a pathogenic condition as a
5 targetseqmncefordesxgmngaprobenuclexcamdwhxchwxﬂhybndxzetothat
6 pamcular conﬁguranon of nucleic acid sequences if present in a test sample, and
7 _ﬁn‘ther ensmmgthatabmdmgsxteforanavaﬂablenucletcactdbmdmgprotemns ‘
8 formed upon hvbndlzatlon of said probe nuclexc actd and said partlcular
9  configuration of nucleic acid sequences chosen asa target, :
10 ®) selecting a nucleic acid binding protein which specxﬁcally binds to the selected
11 | 'parncular conﬁgm'atlon of nucleic acxd bmdmg protein sequences correlated with
12 a pathogemc eondmon, but which does not bmd to sequences not correlated with
13 said pathogenic condition;
14 ()  hybridizing said probe nucleic acid with a tle"st'sal.nple suspected of containing said
15 pamudarecnﬁgmancnofmnlmcwdbmdmgpmtemsequencespresentmnuelem
16 _ acid sequences eorrelated with a pathogeme condmon,
17 ()] contacting said nucleic acid binding protem with any hybnds formed in step (b),
18 and
19 () detecting any binding of said rmcleicacidbinding protein with said hybrids.
1 38, Tbc method of claim 37 wherein said parucular conﬁguratxon of nucleic acld binding
2 protemsequenceslschosenﬁ'omanecessarysteporconu'olpomtmthedevelopmentofa
3 pathogemc condition.
1 39, Themethddofctaimwhminsaidm'emodis'c‘arﬁedoutinanautom'awdfashim
1 40. Themethodofclmm39wheremthemethodlscamedoutmtheAbbottLaboratones
IMx machine. '

TN

1 41. The method of claim 9 carried out in a miérotitér plate.



Met, G u G 'Ijnr Leu Lys Asp Tyr Ala Met Arg Phe Gy Gcrusosiissid
5 %é 9““58 Thr Lys Thr Ala Lys Asp

Iégu Gy val yr@n Se“lmmlllnm"_ﬂﬂHl s 3@ Gly Arg Lysz?l e Phe Leu Thr

Ile Asn Ala Asp Gy 40
45 Ser Val Tyr Ala Qu Qu VaI Lys Pro Phe Pro Ser Asn Lys Lys Thr
- 50 55 - 60 Thr AIa 65 (2)
| NFORMATI ON FOR SEQ | 42. NOméfBibd of amplifying the)sighkl(@blaixed BRVEdiREAIS PNASS claim 1 to a

(Chotoa b1 nea TRV Gmpriypintiog BNty fod gﬁsfwo%a% Poin ot B Bl

HYPOTHETI CGAL: NG3NAs. (1v) ANTI-SENSE: NO (v) FRAGMVENT TYPE:

N-term nal (xi) SEQUENCE DESCRI PTION: SEQ I D NO 105: Met Gu
An GQu lle Thr Leu Lys Asp Tyr Ala Met. ArgPheGIyGIn ' 1

S 1 183, A method of assembling a hiicleic acid biifin® @brhfi®® Ghich comprises using

PCT/ US95/ 15944
2 asymmelry sequences to direct the association or non-association of components of the nucleic acid

3 binding complex.
44. A method of assembling a nucleic acid binding complex which comprises using
assembly sequences derived from bacteriophage lambda cro or CI to assemble associated

components of the nucleic acid binding complex.

45. A method of using assembly, asymmetry, or piloting sequences to assemble a

1
2 multimeric protein complex which comprises linking subunits to be incarporated into the multimeric
3 protein complex to said assembly, asymmetry, or piloting sequence, and recovering said multimeric
4 complex.
1 46. A composition comprising SEQ ID NO. 105, SEQ ID NO. 106, or SEQ ID NO. 108.
1 47. A mucleic acid encoding the TBA or BBA of claim 12.
1 48. The TBA of claim 12 or a nucleic acid encoding said TBA, wherein the amino acid
2 sequence of said TBA is selected from the group consisting of set A, set B and set C, wherein said
3 sets are comprised as follows:
4 Set Link S from Groups
5 A 1+0+I
6 B IV+V+II
7 C v+ .
8 wherein groups I-V consist of sequences selected from:
9 Group Selected from Sequences
10 1 Any of SEQ ID NOS. 85-92 _
11 I Met Ser, linked to any of SEQ ID NOS. 104-106, each.ofwhichislinkedtoSEQ
12 '

IDNO. 99



116 Thr Lys Thr Ala Lys Asp Leu Gy Val Tyr G@n Ser Ala Ile Asn Lys

20 WO 96/17956 2 30 Al a || e HPETAISIS/ITE994 Ar g
Lys Ile Phe Leu Thr E’MIWJ"I“""M'"NL | 35
40 : ‘se¥ Val *Tyr Ala Au Qu Val Lys Pro Phe Pro
Ser Asn Lys Lys Thr . 50 140 55 60
Thr Al a 65 (2) | NFORVATI ON FOR SEQ I D NO 106: . (i) SEQUENCE
CHARACTERld STI @%: : SEQIIO)gm 1003hi&adH b arfyf SEQ IBDNGSi)7d-‘840r94-98 ; SEQ m(r&) 10YPE:
am no agci YPE: . rot ein
(iii) HfPOTHETI cAL: NO ! Tk %gﬁﬂ#?k@?\éﬁfsﬁ@ﬂh’b 9%%&%§EE§E
N-t er my3al (xi) SEGHNONGESGIEOIDNG. 95fordylaf S0 nﬁﬁros 72, 103/78, 0%9-7@' n
Arg lle Thr Leu Lys Aspm%/ %&@%ﬁ&& E&e dy dn
10 16 y of a Lys Asp Leu GI y Val Tyr Gn Ser
Ala Il g7Asn st SEQ ID NO. 920 _ 25 .30
Ala Ile Hs Ala Gy Arg Lys Ile Phe Leu Thr Ile Asn Ala Asp Gy
35 40 45 Ser Val Tyr Ala Au Qu
gg' ‘Lys lp_rl_ﬁr P,Qdeapr Q9SGA :R&ﬁdedeasmhﬂ-é‘fnulnmmc TBAs 3 vivo or in situ which compll':l;ws

2 mnoducmgoomponmtTBAsmtoacelluuhmngacovalentlyornon-oovalenﬂy attached protein or

3 bi-layer vesicle or by introducing nucleic acids encoding component TBAs into a cell, said

4  component TBAs each comprising a DNA recognition unit, assembly sequences, asymmetry

5 sequences, nuclear localization signal sequences, and optional linker sequences, such that upon (

6 proximal binding via the DNA recognition unit of each component TBA to nucleic acid sequences

7 encounteredmthenucleus or elsewhere in the cell, componentexpressed TBAs assemble via said

8 assembly and asymmetry sequencesxntomultmenc TBAs.

1 50. Amethodfmxdenufymgnuclexcacxdbmdmgmoleculesforpreparauonofamrget

2 binding assembly or a booster binding assembly comprising:

3 a. Obtaining a sample contammgthetarget nucleic acid;

4 b. Fragmenting the sample so as to expose the micleic acids and to reduce the size

5 complexity of the nucleic acids contained in the sample;

6 c.  Contacting a first aliquot of the fragmented mucleic acids with a control buffer

7 medium and contacting a second aliquot of the fragmented nucleic acids with the

8 'controlbuﬂ'ermedxumcontalmngaknownproﬁleofnuclexcacldbmdmg

9 molecules;

10 d Analyzing the two aliquots to identify fragments which have altered behavior in the

11 aliquot contacted with the target binding molecules as opposed to the ahquot

12 contactedthhthecontml buffer medmm,

13 e Identifying and isolating fragments wluch do exhibit altered behavior when

14 contacted with the nucleic acidbindingmoleculeandeithersequehcingthenucleic

15 acid fragment to determine whether known nucleic acid binding molecule motifs are

16 present, or directly identifying the nucleic acid binding molecule bound to the

17 '

-nucleic acid; and



3 e Tl R () SSECE U GERSTiS,
'II\'ICOPC]_OGY | i near PE: pept i de o (iii) HYPOTHETI CAL:

WD 96/ 17956 B
PCT/ US95/ 15944 117 (i v)

[A)EN;&FE'IFI| ; SEQID ﬁgv)lo% oo Nt%“t‘@%‘ﬂf@“ﬂné(“t%“’ %@%

An Leu Gou Asp Ala Arg the aléred behavior using assBmbly, asymmetry nuclear locali@ation and,

15 ArgLeuLysAIaIIe %uLsLys Lys Asn Qu Leu Ay Leu Ser
20 25  opu y, Adn du Ser val Ala Asp
Lys Met Gy I\/EtGyGnSerGyVaI Gy 35
40 45 AIaLeuPheAsnGIy le Asn Ala Leu Asn Al a
Tyr Asn Ala Ala Leu Agpethod for identifying spécificcmcleic acid sequences in a sample
Leu Ala Lys || ecdniiisinys VaI Ser Val Gu Gu Phe Ser Pro Ser lIle 65
70 7 80 Ala Arg Gu Ile Tyr Qu
Met Tyr GBu Ala Val Ser MEragmgniingtheymcieie acids in said sample to expose the nucleic acids and reduce
4 the size complexity of the nucleic acids;
5 b. Contacting a TBA with the sample, said TBA comprising two or more mucleic acid
6 binding components each of which has a relatively weak binding for its nucleic acid
7 recognition unit within the TBR but which in combination provides strong binding
8 for the complete TBR; and
9 c. Eliminating any “cross-talk” produced by binding of the TBA to cousin nugleic
10 acids that contain individual recognition units, which comprises contacting the
11 _ sample with excess nucleic acid binding components with relatively strong binding
12 affinity for cousin nucleic acids that contain the individual recognition units but
13 relatively weak binding relative to the TBA's affinity for binding to the complete

14 TBR having said two or more nucleic acid binding components.



85 90 ' 95  (2) | NFORVATI ONpEFIGsSERE44D
NO'108: ©  WO/TPS6 SEQUENCE CHARACTERI ST 55 (A) LENGTH 96
.am no acids _ (B) TYPE: am no acrd (D TOPOLOGY: i near
(ii) MOLECULE TYPE: peptide (iii) HYROTHETI CAL; NO (iv
ANTI - SENSE: - NO (v) FRAGVENT TYPE: NQerminal © (xi) SEQUBNCE
DESCRI PTI ON: SEQ | D NO 108.’5 Ser Thr =ys Lys L Pro Leu Thr &n GQu
Gn Leu Gu Asp Ala Arg 1 - ~ 5 - 10
15 Arg Leu Lys Ala Ile Tyr G u Lys Lys Asn Gu Leu Ay Ser
20 25 An Au Ser Val A4 Asp
Lys Met Ay Met Ay G n Ser Ay Val Ay 35
40 45 Ala Leu Phe ABR Gy Ile Asn Ala Leu Al a
Tyr Asn Ala Ala Leu - 50 55 : 60
Leu Ala Lys Ile Leu Lys VafEqSer Val GQu dudPhe Ser Pro Ser Ile 65
70 75 30 P Qg/ 17956 o~
PCT/ U395/ 15944 + <Zt => 0 + Z|E 18—
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Ala Arg G

85

NO 109:

am no aci ds
(i) MOLECULRETPE: protein

(i) SEQJENCE CHARACTERI STI CS:
(B) TYPE:. am no acid
(iii) HYPOTHETI CAL: NO

SUBSTIFUTE SHEET (RULE 28)

(D) TOPOLOGY:

(iv)

GIuIVEt Q/sGluAIaVaI Ser Met Qu Pro
Wo séhrbid 2/85  (2) | NFORMATI REEGPLE o
(A) LENGTH 180

i near

ANTI - SENSE: (v) FRAGMVENT TYPE: N-termnal (xi) SEQUENCE
DESCRI PTI ON: | D NO 109: _ Gy lle Val Gu @n Cys Cys Thr Ser lle
Cys Ser Leu "I'yr n Leu 1 5 _ _ - 10
15 G u AsrTyr Cys Asn Met Ser Met Qu G n Arg Ile Thr Leu Lys Asp
20 : NG 25 30 Tyr Ala Met Arg Phe vy
G@n Thr Lg ﬁr_ | a Lys Asp Leu @y Val 35 .
45 yr /e Ser Ala lle Asn Lys Ala Ile Hs Ala Gy Arg Lys Ile Phe
50 — 55 60° Leu" Thr Ile Asn_Alja Asp
Ay Ser Val Tyr a Gu du Vval Lys Pro 65 - o
75 o .80 Phe Pro Ser Asn Lys Lys Thr Thr Aleg Asn
Lys Lys Thr | a 85 90~V
95 AsnedbdE Asn Thr Thr Pro Ile Val H's Leu Lys Gy Asp Al a Thr
100 ;N 105 110 Leu Lygs a/s Leu Tyr
"Arg Phe Lys _Lys His Cys Thr Leu Tyr Thr 11q a? 3
120 Q 125 Ala Val Ser Ser Thr Trp H %rp Tho |G| H s
Asn Val Lys“~H s Lys N C 2]
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A oE
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130, 135 140 " Ser Ala .I I $C¥m52'grg{94i_eu

Thr Tyr AspV&1%4, Trp Gn Arg Asp G n

155 160 Phe Leu Ser3 %n Val Lys Ile Pro Lys Thr Ile
Thr Val Ser Thr Gy | Y 170
175 ~Phe Met Ser lle 180 WD 96/ 17956
PCT/ US95/ | 5944 119 (2) | NFORMATI ON
FOR SEQ I D NG 110: - (i) SEQUENCE CHARACTERI STI Cs. : (A
LENGTH: 113 ami no acids (B) TYPE: am no acid (D)
TOPOLOGY: | i near (i) MOLECULE TYPE: protein (i)
HYPOTHETI CAL: NO (iv) ANTI-SENSE: NO (v) FRAGVENT TH¥%:
N-term nal (xi) SEQUENCE DESCRI PTI ON: SEQ I D NG 110: y . lle
Val Gu A@n Cys Cys Thr Ser Ile Cys Ser Leu Tyr G n Leu 1
5 _ 10 15 G u Asn Tyr Cy n Met
Ser Met Au A@n g lle Thr Leu Lys Asp 20
25 30 Tyr Ala Met Arg Phe Ay n The2f S {)Thr Al a
Lys Asp Leu Ay I 35 : 0 g — :
45 _ : =
o _
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Tyr.,dn Ser Ala Ile Asn Lys Ala Ile Hs Ala Gy Arg Lys Ile_Phe

50 WO096/17956 55 60 Leu Thr ||BCR§H95M5344Asp
Gy Ser Val Tyr Ala Qu G u Val Lys Prog 29 65 70
75 80 Phe Pro Se/ Asn Lys Lys~Jhr Thr Ala Ser Asn
Lys Lys Thr Thr Al a 85 90
95 Cys Asp Thr Asp Asp Arg Hs Arg Ile du d ys Arg Lys Arg Lys
100 105 110 T (2) | NFORVMATI ON
FOR SEQ I D NGO 111: (i) SEQUENCE CHARACTERI STI &5 (A
LENGTH: 292 am no aci ds (B) TYPE: am no ad (D)
TOPOLOGY: |1 near ' (i1) MOLECULE TYPE. protein (i)
HYPOTHET! CAL: (iv) ANTI-SENSE: NO (:S?) GMVENT TYPE
N-t er m nal WD 96/ 17956 a
PCT/ US95/ 15944 120 (xi)
SEQUENCE DESCRIFHI ON: SEQ I D NO 111: - Phe Val G@n Hs Leu Cys Ay
Ser Hs Leu Val u Ala Leu Tyr 1 10.
15 Oy
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SUBSTITUTE SHEET (RULE 28)



Leu,

20
Leu
40
Ser
Al a
70
Val
90

110.

115
Thr
140
145
Thr
165
Ser
185
Leu

205 . -

210
Adn
235
Arg
255

Val Cy Arg Gy Phe Phe Tyr Thr Pro Lys Thr Met
Wil 39 Vet G U o RS,
Lys Asp Tyr Al a I\/Et Arg Phe Gy An 35 ]
(35 Thr Lys Thr Ala Lys &p dy Val Tyr Gn
Alalle Asn Lys 2 [4 50 60
Ile HHs Ala Ay Arg :,:‘IIePheLeuThrIIeAs Al p Ay 65
75 ES 80 Ser ¥ Tyr Ala Gu GQu
Lys Pro Phe Pro Ser gsh Lys Lys Thr = - 85
95 3 Thr Al a Ser Lys Lys By Thr Ala Ser Ser
Ser Ser Gy Ser e 100 ©OfEA) 105
GyIIeVan -a{id n Leu A n Asn IeValgeEErVal Asn Leu Ay
1 = 3 Leu Asp Leu Lys
IIeAIaLeuArgA%gt' Asn Ala Gu@ //1305' 135
Tyr Asn o LyE Arg Phe AIaAF%, | 1le Mt lle Arg Gu Pro
(/1 —15 <fEA) 160 Arg
Thr Ala L | e Rie Ser Ay Lys Mete Val CysaThEad v
APa\EZ@! Ser Au Au dn
Arg Leu AR A a Arg Tyr Ala Arggg 180
190 Val Val Ghn S Leu €] y e Pro Ala Lys Phe
Asp Phe LYgIle 195 0¥
Adn n MeteV y Ser Cys=Asp Val Lys Fdne Ile Arg Lou G u
' < X095 R 220, Py Val Leu Thr His
G n Phe Se i TVr Pro Gu L 225 230
m 24 Phe Preedy Lgu Jl e TyrEArg Met lle Lys Pro
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|l e, Phe Vi y Lys Val Val Leu Thr Ay Ala Lys Val Arg SO5/15944
260 Wosdlisde 265 270 Aulle TylrE@u A% phe

Gu Ann lle Tyr Pro Ile Leu Lys Ay Pheb/29 ' 275
280 285 WD 96/ 17956
PCT/ US95/ 15944 ' 121 Arg Lys
Thr Thr 290 (2) | NFORVATI ON FOR SEQ I D NG 112: (i)
SEQUENCE CHARACTERI STI CsS: (A) LENGTH: &273 ami no aci dg~
(B) - TYPEs ani no -aci d (D) TOPOLOGY: |i ear (ii)SoecuE
TYPE: protein (iii) HYPOTHETI CAL: NO i V) ANTI - SENSE” NO
(v) FRAGMVENT TYPE: N-termnal (xi) SEQUENCE_DESCRI PTION: SEQ ID
NO 112: Phe Val Asn G n Hs Leu Cys Gy Serbdis Leu Val Gu Ala Leu
Tyr 1 5 - 10 = 15
Leu Val- Cys Ay Ju Arg Gy Phe Phe Tyr Thr Pro L hr Met Ser .
20 25 30 Arg Gn Arg Ile Thr
Leu Lys Asp Tyr Ala Met Arg Phe Ay A n ~XN 35
40 45 :
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SUBSTITUTE SHEET (RULE 28)



Thr, Lys .Th Asp Leu Gy Val Tyr A n Ser Ala Ile Asn

50 W6bSi7s 60 Aalle H s'l’ﬁgjseﬂlsgﬂ g
Lys Il e Phe Leu Thr IIe Asn Ala Asp G Y729 65 70 ,
75 80 Ser VaI Tyr Ala Qu Gu Val Lys Pro Phe Pro
Ser Asn Lys Lys Thr . 85 90

95 Thr Ala Ser Asn Lys Lys Thr Thr Ala Ay Asp Pro Ay Lys Lys Lys
100 105 ~ 110 Gn Hs Ile Cys His Ile
Adn dy Cs Ay Lys Vval gr Ay Lys Fhr = 115

120 125 & Ser I-E$ Leu Arg Ala HPs Leu Arg Trp His Thr
dy u Arg Pro Phe 130. 135 140
Met Cys Thr Trp ser Tyr Cys Gy Lys Arg Phe Thr Arg Ser Asp Gu 145
150 155 160 Leu Gn Arg His Lys Arg
Thr Hs Thr Ay GQu Lys Lys Phe Ala Cys 165

170 175 Pro Au Cys Pro Lys Arg Phe Met Arg Ser Asp
H's Leu Ser Lys His 180 185

190 WD 96/ 17956

PCT/ US95/ 15944 122 Ile Lys
Thr Hs An Asn Lys Lys Ay Gy Pro Ay Val Ala Leu Ser ' 195
200 2059l Val Ay Thr Leu Pro I@u Asp Ser Ay Ala Ay
Ser Qu Ay Ser Ay 210 _ 3 220
Thr Ala Thr Pro Ser AE eu Ile Thr Thr Asn Met 225

230

240

Ay 8

FIGURE 3B

SUBSTHUTE SHEET (RULE 26)



Ala lle Q/§v5>5817956u Gy lle Ala Arg Leu Ala Ann Se{/alGl K/ellgmssﬂsa“ASp

245 250 8/2855
Leu Gn Ser Ile Asn Ile Ser Gy Asn Ay 260
265 270 Phe (2) ztNFORVATI ON FOR SEQ | D NQ 113:
(i) SEQUENCE CHARACTERI STI CS: ' ) LENGTH: 421§am no aci i
(8) TYPE: am no acid (D) TOPOLESY: |inear (ii) MOLBCULE
TYPE: protein (iii1) HYPOTHETI CAL: NO (iv) ANTI - SENSE: .
(v) FRAGMVENT TYPE: N-term nal (xi) SEQUENCE DESCRLPIION. SEQ ID
NG 113: Gn Leu Tyr Ser Ala Leu Ala Asn Lys Cys @l s Val Gy Cys
Ile 1 5 10 15 Lys
Arg Ser Leu Ala Arg Phe Cys Met Ser Met Arg G n Arggl = (al8
20 25 30 Leuq 2 p Tyr Ala Mt Arg
Phe Ay G@n Thr Lys Thr Ala Lys Asp ' 40
45 Leu dy Val Tyr A n Ser Ala Ile Asn Lys Ala g Hs Ala Ay Arg
50 - 55 Lysogl ' he Leu Thr Ile Asn
Ala Asp Ay Ser Val Tyr Ala Qu Gu 70
75 80 Val Lys Pg) he Pro Se" ‘ Eys kys Thr Thr
Ala Ser Asn Lys Lys
95
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(=2}
o]0} +
e <4
2 = B
- Z
(23] ~ o
=
o ©
a
._\N 3
- =
= N 2 = 3
2 > s i
Y = < < J
<x 4
(o2)
2 5 GE
%3 :
| O = % °
e} o
' +
-4
- <
+
N =
— ,_E
o
-+

WWESHET (RULE 28)



Thr, Thr Al a Met

Al

a Asp

Asp Asp Pro Tyr Ay Thr Ay G n Met

Phe
WO 96/ 17956 PCI‘IUS95/15944

100 WO 96/17956 105 9%%9
PCT/ US95/ 15944 123 H s Leu
Asn Thr Ala Leu Thr His Ser Ile Phe Asn Ala Qu Leu Tyr 115
120 125 N Ser Pro Au lle Pro Leu;r Thr Asp Ay Pro
Tyr Leu An Ille Leu \_j 130 135 % 140 .
Gu d@n Pro Lys An Arg Gy Phe Arg Phe Arg Tyr Val Cys Au Ay 145
150 : 155 160 BBR- B@\O Ser Hs Ay Ay Leu
Pro Gy Ala Ser Ser GQu Lys Asn :,(ysréﬁ/ L 165
170 175 F R’s Ile Cys Asn Tyr Val
Gy Pro Ala Lys Val 1&1
190 lle Val Gn Leu Val lle Hs L% s Ala His
195 - 200 TNA Ser Leu Val Ay Lys His
Cys Au Asp Ay Vval Cys Thr Vval Thr Al a - 210 215
220 Gy Pro Lys Asp Met Val Val Gy Phe Ala Asn Leu Gy Ile Leu His
225 230 2?3'_5 240 Val
Thr Lys Lys Lys Val Phe G u Thr Leu Gu Al'a Arg Met Thr Qu
245 250 255 BBR-BB\a Cys Ile Arg Ay Tyr
Asn Pro Gy Leu Leu Val His Ser L@B'BReu 7. \COMPLEX . 260
265 270 (] AP e Ll Gu dy dy Ay Asp Arg
An Leu Thr Asp Arg Y3 HHHIB= 280 (VIII)
285 CNA $ ) —

-+

(IX)
U
TBR-TBA
COMPLEX BBR-BBA
\ -7/ - \COMPLEX
=) o
HHHIBS X)
o
(XI)

FIGURE 4B
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Adu,

290
Leu
315
Val

335
340
Val

360
Arg
Au
390

410

Lys
Met

Ser

Thr

Phe
Au

Qullelle Arg dn Ala Ala Val Gdn dn Thr Lys Gu Mt
WO 96/17956 95 10799 Asp Leu SBFTAISPSAGME Arg
Phe Thr Ala Phe Leu Pro Asp Ser 305 310

41%BR BBR 17956

320 Thr Gy 8yaPhe Thr Arg Arg Leu Gu Pro Val
Asp Ala Ile 1 332 np 330
Tyr Asp Ser Lys Ala Pro KZJBA&a SerZBAEﬁ Leu Lys Ile Val Arg Met
345 s Arg Thr Ala Gy grp
Gy Ay u du lle Tyr Leu Leu 355 _
365 Q/smfp Lys+Val GIC ye Asp Asp Ile dnlle
Tyr. Qu Qu 370 5 380
ASHIIAY Ay val Trp G uTayTee G4 AspTAmesTSer Pro Thr ¢HB)
395 0 Asp Val H's Arg G n Phe
Ata Ile Val Phe Lys Thr Pro Lys Tyr Lys 1 1 ' 1 405
/ZTBR /ZBBR

pen 110 T BT ®)  feollEm T Te T 114 00)
RACTERST :

(i) SEQUENCE CHA

CS. (A LENGTkNAEgl am no acids
ar .

(B) TYPE: am no. acid (D) TOPOHEGY: lin

(IV)
~ TBR-TBA N
COMPLEX , , v : _
‘ /»BBR 4TBR  1,BER
(VA) _ Sl  (VB)
LLpipiiny
CNA
(VD)
TBR-TBA ,
COMPLEX J :
BBR %»TBR  BBR
(VIIA) e - e v
CNA
(VIII)
TBR-TBA
COMPLEX ] BBR-BBA
/>TBR COMPLEX
(IXA) LEHL ToLE  (XB)

FIGURE 4C
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(ii) MOLECULE TYPE: protein (iii) HYPOTHETI CAL: NO iV
ANTI - SENSE: WQJ6/17956 ~ () FRAGVENT TYPE: N-ter ni nal ( Xi )Péﬁigéﬂéﬁ

DESCRI PTI ON: SEQ I D NO 114: Met Aﬁgzgal n Arg Ile Thr Leu Lys Asp Tyr
Ala Met Arg Phe Gy dn 1 5 10

15 Thr Lys Thr Ala Lys Asp Leu Ay Val Tyr Gdn Ser Ala Ile Asn Lys
20 25 30 Ala lle Hs Ala @y Arg
Lys Ile Phe Leu Thr Ile Asn Ala Asp Ay 35

40 48/ TBR, Ser Val Tyr Ala Gu Gu Val Lys Pro Phe Pro
Ser Asn Lys Lys Thr _ 2 ~1 50 55 60
Thr Al a Met A(I;A)Slu@mm?ro Tyr Leu Ay Arg Pro Qu G n Mt 65
70 75 80 Phe H's Leu Asp Pro Ser
Leu Thr His Thr Ile P e Asn Prq G u Val _ 85

90 ZTBR-, Phé, BBR Pro G n Met Ala Leu Pro Thr Ala Asp
Ay Pro Tyr L A@n 100 105

110 e u Ga '@HTH 3 Arg Ay Phe Arg Phe Arg Tyr Val Cys
115 120 125 Gu @y Pro Ser Hs Gy
Gy Leu Pro Ay Ala Sg 130 135
140 Lys Lys Ser /Zﬁé"l G{21 3 Re Lys Ile Cys Asn Tyr Val .Ay Pro Ala
145 &IIA{ W 155 160 Lys
Val Ile n Leu Val Thr Asn y Lys Asn Ile His Leu Hi s

165 170 175 Ala Hs Ser Leu Val dy
Lys H's COys Qu Asp Gﬂ%vsﬁ C\/sl/ﬁwsagal 14, BBR 180

(IIB)

1 1
LTBRy  ',TBR, 1,TBRg
(1T1A) BT T T

1 1 1 1
LTBR, 1,bTBR, ',TBRy Y,BBR
(mB) BHfrmrrmfrr e e e

1 1
hTBR; ,TBR, '5TBR3 '4TBR,
(IVA) @-ﬁ'rmﬁmﬁnﬂﬁwrmﬁ-rmﬁrmﬁrmﬁr

1 1 1 1 1
/2TBR1 /ZTBRZ /ZTBR3 /ZTBR4 /2 BBR
(IVB) [BHrrmmrrmfrerm e e e

% TBR, '%TBR, '%TBR; 1,TBR, '%TBR.

(VA)

1,TBRy 15TBR, '%TBR; '"%TBR, '5TBRs '5BBR

(VB)

FIGURE 5

sunstﬂmsum (RULE 28)



WD 96/ 17956 PCT/ US95/ 15944

125 WQ‘?ﬁf’"Aﬁﬁa dy Pro Qu Asp Cyfzégl Hmdy Phe Al a REFUSEHIN®M, || ¢
195 200 _ 5 Leu His Val Thr Lys Lys .
Lys Val Phe G u Thr Leu u Ala Arg Met 210 215
220 Thr Gu Ala Cys IIe Arg Gy TyPNAsn Pro Gy Leu Leu Val His Pro
225 230 ,TBR, V3¥BR, ,BBR 240 Asp
Leu Ala Tyr Leu G n Ala Gu b u Gy

245 , 250 Arg GI u(g/s A u Leu
Il'e Arg @n Ala Ala Leu An dn Thr Lys

265 270 G u Met AsptLeu Ser Val Val Arg Leu Met Phe
Thr Ala Phe Leu Pro 275 N 280. _ :
285 Asp Ser Thr Gy Ser Phe_J rAr G u Pro Val Val Ser Asp
290 295 ~Aalle Tyr(IRp Ser Lys
Ala Pro Asn Ala Ser Asn Leu Lys || d/7EB 310

315 320 Arg E Ti21r Al a Gy Cys Val Thr Ay
Ay Gu Gu lle Tyr _ C* 330

335 Leu Leu Cys Asp Lys Val Gn LyssmAsp Asp Ile @n Ile Arg Phe Tyr
340 345 GQu du du Asn Ay

]
Ay Val Trp Au Gy Phe Ay Asp Eﬁtﬂ Ser .FEQZ /28%#355
360 365 ; ’ e nPh?ﬁ\IaIIeVaI
Phe Lys Thr Pro Lys I11)

i1 TBA v

:
/,BBR
llnl‘;lnlll‘TT (V)
TBR,-TBA
TBR COMPLEX 1,BBR
Cig ST (VI)
+
TBR-,-'TBA TBRZ-TBA
(VII)

'FIGURE 6A
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370, . 375 | 380 Tyr Lys EIIeAsnIIe

Thr " WO96/17956 390 (2) | NFORMATI O\I FOR SEQ’
(i) SEQUENCE CHARACTERI STI CS: K ) LENGTH: 391 am no aci ds _
(B) TYPE: am no acid : (D TOP Y: |inear (i) MOLECULE
TYPE: protein (iii) HYPOTHETI CAL: NO ~(iv) ANTI-SENSE: NO
(v) FRAGMVENT TYPE: N-term nal WO 9§NJA7956
PCT/ US95/ 15944 _ 126 (xi)
SEQUENCE DESCRI PTI ON: - SEQ I D NomaR; 1/273m/§t d/t'BgR” Gu lle Thr Leu Lys
Asp Tyr Ala Met Arg Phe Gly 10
15 Thr Lys Thr Ala Ly ASgTROTH 7 SEr Ala (B Asn Lys
20 25 30 Ala lle Hs Ala Ay Arg
Lys Ile Phe Leu Thr Ile Asn Ala Asp Ay + - 35 :
40 45 Ser Val Tyr Ala Qu Gu'Val Lys Pro Phe Pro
Ser Asn Lys Lys Thr 50 TNA 55 60
#&-ﬁb‘“—'ﬁ% (1I1)
/ZTB R1 ' /ZTB R2.
TBR;  TBR,  ',BBR
Sy THE i T AL (III)
(IV)

DOUBLE
TBR;-TBA,

FIGURE 6B
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Thr
70
Leu

Ala Mt Ala Gu Asp Asp Pro Tyr Leu Gy Arg Pro Au @ n Mt 65

“

W0 96/17956 75 14 }38 Phe Hi s LelPCRIISISW4Eer
Thr His Thr Ile Phe Asn Pro Qu Val 85
: 95 Phe G n Prodgb& Met Ala Leu Pro Thr Ala Asp
Pro Tyr Leu,dn 105
|le L& TBR GI n/STBR:y'S bzrratn G1y2‘PB<R4érg1 g TyBpRlI Oys
SS%
Leu Pro G P1550D)
Lys Lys Ser Tyr Pro An Val Lys |le Cys Asn Tyr Val Ay Pro Al a
150 15 160 Lys
Ile Val @n Leu Val Thr Asn Gy LysA]sNAIIeHls Leu Hi s
. A Husuger Leu Val G()h
Hi s Q/s du ARy 11 ' )

_ 3" Pré@B#\sp/ﬂ )
Asn Leu Ay lle 195 200 -
Leu His Val Thr Lys Lys Lys Val [Phe GQu Thr Leu Qu Ala Arg Mt

215 287 Thr Gu Ala Cys Ile Arg

Tyr Asn Pro 'BR eu Letr H s TBR 4 1
k he BRY o . 7FBRy . TBRs 55‘%
Arg @n LM.., ”é b (I0)

] LIL)
Asp Arg s‘l-u'liy_ éll,l1 g n A n Thr Lys
265 270 G u Met Asp Leu Ser Val
Arg Leu Met Phe Thr Ala Phe Leu Pro + 275

285 TBA

dl Hs Ay Phe

y Gy

I RESRAR!
11

(Iv)

TBR1-TBA Il
COMPLEX v 1 |
TBR,  TBR3  TBRy  TBR; '5BBR

o T (v

_—
—r
—
e o

IEERER L
IRREERN] 111

TBR,-TBA +
COMPLEX |
TBR; TBR3  TBRy4 TBR5 1, BBR

L] I ZREN ULARSEE! ARRAE LARRAEY] LR | LR llngT’llllml
111 111t (VI)

(o]

TBR-TBA TBR,-TBA

" TBR;  TBRy  TBRs  '»BBR
Y v

(21
13l

133331
11111}

4
INARNN] RAREN 1ANANREI B
——

FIGURE 6C
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WO 96/ 17956 944

127 WQB/HE6 Thr Gy Ser Phe Thr Ar Qﬁg Leu Au Pro Vgg@ggggg

290 295 6 Ala Ile Tyr Asp Ser Lys
310

Ala Pro Asn Ala Ser Asn Lou Lys Ile Val 305

315 320 Arg Met Asp Arg Thr Ala Ay Cys Val Thr Ay
Ay AQu u Ile Tyr 325 330 .

335 Leu Leu Cys Asp Lys Val d@n LTBAAsp Asp Ile An Ile Arg Phe Tyr
340 345 : -Qu du du Gu Asn Ay

Ay Val Trp Qu Ay Phe Ay Asp Phe+Se SdE 355 v *I)
360 365 Pro Thr Hs Arg Gn Phe Ala Il e Va
Phe Lys Thr Pro Lys 370 375 380
Tyr Lys Asp Ile Asn Ile Thr 385 390 (2)
| NFORVATI ON FOR SEQ | D NO 116: (i) , SEQUENCE CHARACTERI STI CS:
(A) LENGTH. 241 am no aci ds (Bj TYPE: am no acid (D)
TOPOLOGY: |inear (ii) MOLECULE TYPEV protein (rii)
HYPOTHETI CAL: TR, -TBA(i v) ANTI- SENSE: NO (v) FRAGVENT TYPE:
N-t erm nal Q"QEL SEQUENCE DEBBR-FFBN\ITBEQTBA NOBR-6I BA Met Arg
An ArglleT AsTrBRY At@Mﬁ.E)Ar LOMPLEY @C‘MPLEX 114,B8R
5 IOV P G v A — T AN
HHH L{{ I {L.u. ( .5{,. A {{H AT (IX)
z Ve Ve Ve
+
TBR,-TBA

COMPLEX TBR-TBA TBR-TBA TBR-TBA

1,BBR

TBR-TBA TBR,-TBA
COMPLEX _ COMPLEX TBR-TBA TBR-TBA TBR-TBA

7/ COMPLEX | COMPLEX  COMPLEX 1, BBR
. Wik G0 G55 T (x1)

- FIGURE 6D
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Thr Lys Thr Ala Lys Asp Leu Ay Val Tyr G n Ser Ala Ile Asn
20 " WO096/17956 25 Al a | | e Hi i‘ﬁ%s*’éﬁ‘?‘hg

0
Lys Ile Phe Leu Thr Ile Asn Ala Asp Gm/23

40 45 Ser Val Tyr Ala Qu Gu VaI Lys Pro Phe Pro
Ser Asn Lys Lys Thr ' 50 PNA 55 60
Thr Ala Ser Asn ys Jhr.thr Al Aspl y O e Lyl 65
70 R ToTERy AATBH SIATRIGY JISTBRE, TV %5 is Ile
An Ay Cys mmnﬂwﬁiﬁ I
90 95 WO 96/ 17956 _
PCT/ US95/ 15944 + 128 Ser His
Leu Arg Ala His Leu Arg Trp His Thr Gy ik
100 g Thr Trp Ser H/Ir
Cys Ay Lys Arq A\:«‘.":-:' o oy )
120 T BR125 21 FBR eu 3 ThBRry Hl/gT%Arg/z‘l:EBRﬁrs Thr Ay Gu
Lys Lys Phe Al azt)/ 140
Pro Gu Q/s Pro Lys Arg Phe Met Arg Ser AiE Hi s Leu Ser Lys H's 145
150 155 0 Ile Lys Thr_H's Gn Asn
Lys Lys Ay Ay Jy V a LeU TBRe . BBR
170 TER] 175 arsﬁjz R S Lo Let S la dy
fg(r) Gu G”T’hr HHH HH ”:ﬁfﬂﬂ:}a{{_ﬂim HIJ' HHH :pié;ﬁ HHH o Ala Mot CgI&I)
+
DOUBLE
TBA B
(Iv)
DOUBLE
TBR -TBAZ
TBRy  TBRy  TBRg  5BBR
Ty e (v)
- TBA
_ + W
© |
DOUBLE | 1)
E%QJQ&?(AZ TBR-TBA TBR-TBA TBR-TBA
COMPLEX COMPLEX COMPLEX /ZBBR
Cly HFTEE HHE [T Hih HITHE B (TN I U 1)
RPN Vo -?27*@ e
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SUBSTITUTE SHEET (RULE 28)



Phe

(O

(D

(xi)

(1) SEQUENCE CHARACTERI STI CS

(B) TYPE: am no acid

240

y

%cqrfﬁssglyaz%

Ile Asn Ile Ser Ay Asn Ay .
(i) MOLECULE TYPE

NO

Ala Ile Cy

210
nucl eic acid

| i near
(i v) ANTI - SENSE

GGGAMINYCC

| NFORVATI ON FOR SEQ | D NG 118:

(i) SEQUENCE CHARACTER! STI CS:

(B) TYPE:

U729
(D) TOPOLOGY:

205
Ala Asp Leu @ n Ser
WD 96/ 17956

200
230

Met A n Va
| NFORVATI ON FOR SEQ | D NO: 117:

(iii) HYPOTHETI CAL: NO

SEQUENCE DESCRI PTION: SEQ I D NO 117:
i near

Val
PCT/ US95/ 15944

(2)

(A) LENGTH: 72 am no acids

Ile Ala Ar gwD96/17856 Asn Ser Ay Ile Asn

(A) LENGTH. 10 base pairs
STRANDEDNESS: bot h

TOPOLOGY:

CcDNA

195
220
225
(2)

10

Z [NOI

*#x ¢ TY0- . 240~ , E£HO
TYO-2HO-CHO###

J0

»%x:£10-,270-,T710
€10-210-T10###

{WoJJ pawdoj YNG 4£03busado 9yl Jo Spud dyy Jo auo
03 Aupjuawn1duwod S1 2yNd ul @duanbas pus AYo13s ayy

#9199 15V9999 1 VO90

6€:a1 "03S ‘(oA0qD wouy ===) ZyNd 31N IsOL AIH

+++DDVIOOVID LLIDVID9LI0ID LLLIVIODIVYIV LD a4

18€:01°03S ‘(dA0qD wody +++) TYNd 31N 3S3L AIH

1dS 1dS 1dS - 4N Bi- 4N
====m—=s=m—ccmsssm== FHHHHH
30)19299.15¥999913v9953999 132991 5309VODOVILLTIVO991392) LLTIVI0OVVIVL)
068/95YE 21068295 S ZT06829SVEZTO68/9SYEZTO68LISYELT
€ QI '03s
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129, i NO_ECULE TYPE: protein (iii) HYPOTHETI %;F gf}g
(iv) ANTI - Sﬁl (v) FRAGVENT TYPE: N-term nal WSPSIE08 ENCE

DESCRI PTION: SEQ | D NO: 118: Met @ LlIBPEQ Val Asp Pro Arg Leu Qu .Pro
Trp Lys Hs Pro Ay Ser 1 5 10
15 - Ad@n Pro Lys Thr Ala Cys Thr Asn Cys Tyr Cys Lys Lys Cys Cys Phe
20 25 30 Hs Cys Adn Val Cys Phe
Il e Thr LyeAIaLeuGyIIeSer Tyr Ay 35
40 45 Arg Lys Lys Arg Arg @n Arg Arg Arg Ala His
A@n Asn Ser @ n Thr 50 55 60
Hs Gn Ala Ser Leu Ser Lys Gn 65 70
130 _ | d g
What is clainmed is: 1 _ 1. A probe nucleic acid (PNA
conpri si ng: 2 (a) - a single-stranded sequencqd, 1/2 TBR
whi ch is capable of form ng, under 3 by di zi ng
conditions, a hybrid, TBR with a 1/2 TBRZresent in a targetohu ei c 4
acid (TNY); 5 v (b) a si rgl e stranded seque@k, |& 2 BBR
which is capable of form n@ under _ di zi ng
conditions, a hybrEpE‘BBR \ﬁtth aboul,s 0 108/2 BBR present in
<< w < Q 2
- - Eg'l p— o =
= ¥ 5 .
a o g
il ~
= = a =
Z . = _
4= 5 =
ES =2 =z 5 <
oz = = -t 2
- o - o 0
89
o CQ + = + + - - +
8 < = 2= B \s
38 .- S 2 |g
= = Z v < <| |<
Z QO 77} - <<
I3 23 : 7 -3
S OO ~= = ~ &
S = = 2 p=
& S ~ 2 Q
~ L.
z - :
2
o
< <
= =

“~~—_— COUSIN
~~—_— COUSIN'

(IVA)
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7 . . booster nucleic acid (BNA); and 8

(c) an Y¥QI/P36:.h i s no attached support and/or indi cat or PCHPSEIS44
attached support or 9 - 19/ Pt her means of |ocalization,
including, but not Iimted to, attachnent t0 %eads, 10

pol yners, and surfaces, and/or indicators, 11 wherein said TBR is
capabl e of binding with high affinity to aTBA, said TBA bei ng asubstance 12
capabl e of discrimnating between a paired TBR and a TBR havi ng unpaired

nucl eoti des, and 13 further, wherein said BBR is capabl e of binding
with high affinity to a BBA, said BBA being a 14 subst ance capabl e
of discrimnating between a paired BBR and a BBR havi ng unpaired

nucl eot i des. 1 2. A booster nucleic acid (BNA) conprising 2
(a) ~a 1/ 2 BBRwhi ch has a sequence which is conplenentary to a 1/2 BBR
sequence 3 i'n a PNA or another BNA and which is
capabl e of form ng, under hybridizing 4 . conditions, a
hybrid, BBR, with the PNA, 5 (b an OSA, which is ng

attached support or indicator or an attached suppelt or other 6
means of |ocalizatin, including, but not |imttfed %) attachment to fONA

polyners, 7 and surfa(% , fand/ or indicatorsg =4
(c) addi tional hybridization sites, 1/2 BBRs,| for hybridi zati(ﬁ
addi tional BNAs; 9 wherein said BBR is fcapabl e of binding w hi gh
affinity to a BBA, said BBA being a substance 1P capabl e of discrifm pating
bet ween a paired BBR and a BBR havi ng unpair ¢d QEC| eot i des. 1
3. A Hairpin Nucleic Acid (HNA) conprising sifrigl e- stranded sequ e 1/2
BBR, which 2 under hybridi zi ng cond&}i o i s capabl e of g a
hairpin while at the sane tine binding to ®/3 [ BNAtofor§
capabl-e of binding a BBA, wherein said BBR [s,capable of bindin h hi gh
4 affinity to a BBA, said BBA being a g$ubstance capabl € o
di scrim nating between fa perfect BBR and 5 < 2 BBR havi ng ppi red
nucl eot i des. WO<0$/ 17956 = <«
PCT/ US95/ 15944 3 o <Yz 131
1 - 4. The|PNA of claj ifthe T S conpg Bf one
Or nore reac t1 sifieq\ fore 2 leig a bi=ReN n htein, a
DNA bi ndi ng tg.{:r?, BT N ERNA & i i r ot ei r? 3 RNA
bi ndi ng prqt . 10 of &aim4 wh N .t he TBR
isanuclé&c aci d bi nd Ate N L\ L
=~ = < = 2(z)e o
= <\f< @
o - - L
S - 5
=~ o
(T

SUBSTHVTE SHEET (RULE 28



s pr the genone of a pathogen or is a bindi ngp
assom at edﬁ?ﬂbasﬁgat hogenic condition in: 3 a vertebrg?’(‘ajgggsélr?%“r‘r‘e

is a nucleic acid binding protein recogn?row'?%n site present in the genone of

an 4 organi sm whi ch contam nates a fernentation process. 1
6. The PNA of claim4 whereip_the_T H portion thereof.
1 7. A nethod fBA: dE@ﬁ@MﬁlNé EEEMO&}Ya specific TNA
sequence, conprising the steps of: 2 (a) hybri di zi ng
~said TNAwith the PNA of claiml1; 3 (b) hybri di zi ng said
PNA with a BNA containing a 1/2 BBR whose sequence is 4
conplenentary to a BBR sequence in the PNA, 5 (c)
addi ng the produ ofga eP\(a) and (b) containing a TPR BR, {0 a
surface, 6 | i quid or other neo i n a TBA,
7 £ LE]Ca%IQM BBAs to the mxture in st i} said
BBA conpri ses: OGNITION (i) a nol & @Nt' on of

a nol ecul e whi cIN s Q3N#D! e _#
bi nding to a BBR, S
and 11 _ (e)
attached to the BBA. 1
said indicator is a prote' '

radi onuclide; colored,/g /. LINKER]S. INKER et hod for
detecting the presengle in a sanple of a s\g i id,

selectively 9
(i) a det g ndi cat or;

sdyced b the |nd|cator

claim 7 wherein

det e

2 whi ch conpyfi ses: 3 _ contacting saiy sanple
with a Probe Nucleift Acid, PNA, whigh, upon hybr' di zation 4

with said TNA i f pfesenASSEMBLY s: mpl w a YaryASSEMBLYy Regi on,
TBR, 5 SEQUENCESi cR i ¢ pééfs@Eof bi SEQUENCESr gef Bi ndi ng
Assenbly, TBA; and WO 96/¥ 7956 : :

PCT/ US95/ 15944 132

O n it o Ton (D) \ COR ASYMUETRY] SIS, 4/< ABUMMETRN o/ with said
Wi a capabNg of g
formed by the hybridiza o%FQ%FNgld PYA and\sai dswgh@#t%:
sanpl e.

FIGURE 9
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1 . A nethod for detecting or |ocalizing spe gic
aci d sequeM?’W?ﬁ a hi gh degree 2 of sensitivity aﬁﬁ@%%gz#%m ty
whi ch conpri ses: 3 (a) 21/28ddi ng PNAs containing a 1/2 BBR
and a 1/2 TBRto a sanple containing or. 4 suspect ed
of containing TNAs containing 1/2 TBR sequences, to forma conpl ex 5

havi ng target binding regions, TBRs, forned by the hybridization of 6
conplementary 1/2 TBRs present in the PNAs and TNAs respectively; 7

(b) binding the TBRs forned in step (a) to an immbilized TBA to forma

TBA- TNA- 8 PNA conpl ex; 9 (C)

addi ng Booster Nuc eN‘FK@' NWAY, containing boostft Nlm 1 Nons, 1/2
10 X g/t he conplex formed\Jin s sych t hat
the 1/2 BBRs in the 2N hyh, he 1/2
BBR sequences presght or to 1/2 BBRs pre

(BNA)[err] conpl exgs are forned; }4 (d
Nucl ei ¢ Aci ds, HNAS i ni f 2 BBR sequences,
conplex formed in st\QQ hat the 1/2 BBRs in 71 di ze
wth any 16 avai l abl e 1/2 BBR £ N i
the BNAs of the co s@@ﬁp() 17
cappi ng the extensi ds S :
conpl exes of step (c) fo form TBA- TNA- PNA-(BNA)[err] HNR corrpl exes; 19
(e) addi ng Boostye i Ng Assenbl i es; BBAs, | i Nk pee=is
noieties, to the 20 TBA- TNA- P Al [ err]-HNA
. conmpl exes forned ir d) to form TBA- TNA- 21
PNA- (BNA-BBA) [err] - pl exes; and 22 detecting the
signals produced by the indicator noieties linked to the TBAs, PNAs, 23

BNAs, BBAs or HNAs in the TBA- TNA- PNA- (BNA- BBA) [ err] - HNA conplexes of 24

step (e); 25 wherei HIVRBEMECTEohpri ses: 26 HIV-DETECT (It) one
or nore specific 1/2 TBR nucleic acid sequences, the presence or 27
absence of which in a particular sanple is to be confirned; 28 t he
PNA conpri ses: WO 96/ 17956

133 29 (1) a single-stranded sequence, 1/2 TBR

which is capable of form ng, under 30

hybridi zi ng condi ti oS TBR, with a 1/2 TBR-p
31 cleic acid (TNA);

(i) a single sN\andeg

under 33

3 target

, 1/2 BBR_which i

er 34

(rii) an JOSA, which is
or an attached 3d
ation, including, byt not limtedfto,

AaNns of | ocali 3

s

HIV-DETECT il HIV-DETECT IV

FIGURE 10
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37 . : attachnment to beads, pol yrrerp%,m?sgglsy“

surfaces, QPHITI6di cators; 38 the BNA conprises: 39

(1) a 1/2 BBR, as shown in Figure 1(I1b), which has a sequence which is
40 conpl eneipiyagy to a 1/2 BBR sequence in a
PNA and which is capable of 41 form ng, under

hybridi zing conditions, a hybrid, BBR, with the PNA 42
(1) an OSA, which is no attached support or indictor or an attached
support 43 or other means of |ocalization,

i ncl udi ng, but not |i+se=tgd Jtachment to 44 % @

beads, polyners, aj N/ or indicators; 4
(rii) addi ti onal ites, 1/2 BBRs, fd

can hybridize to BNp bridi zed
the PNA; 48

(1v) sequences,

to 47

(i) a nolecule pr a portion of Ya nol ecul e whi ch ifs capabl e of
sel ectively 50

(i) an OSA, whi

attached 52 support or

|l ocalization, incl not Nimted to, 53

attachnent to bead - ‘sur faces, and/or ’
and the TBA conpris (1)

portion of a nolecule ich is capabl e of selectively 5p
bi nding to a TBR, g (1)
and/ or i ndi cator, 4 t ached support or other 58
means of |ocalizati | uding, but not limted to
59 pol ymers, and surfafé d/ or indicators.
1 .- 11. TIn a solid phase hybridization nethod tor detecting the
presence of a target 2 pol ynucl eoti de involving: immobilizing a

target pol ynucl eot i (4PVIDEPEETemt in a test sanple, di HEM-DETECT IIVWO

b t ached support

hnent to beads,

<7

96/ 17956 _ PCT/ US95/ 15944 :

134 3 or via an internedi ate capture structure, on a solid phase
at a capture site; before, during or after said 4 i mrobi |i zati on,
attaching a detectable | abel to said target polynucleotide, if present; and
detecting 5 - said label, if any, at said capture site; the

i nprovenment conpri SiAum™=~0b (a) usi ng : BeQdi Ng
Assenbly, TBA, as hi evi ng i mobi | i z3

of said target pol Wucleg erein said TBA bi ndg on

hybrid 8 & med between a specif ,

perfect Target B
fornmed; and

"HPV-DETECT Il HPV-DETECT IV

FIGURE 11
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11 , . b) including in the PNA a single stranded_sequence,
1/ 2 BBR, cXRME9 binding a 12 Boostgpriﬁg"f/wy

Acid, BNA, containing a single stranded23/®l ementary 1/2 BBR 13 _
whi ch, upon hyrdization with the 1/2 BBR in the PNA fornms a BBR capabl e of

14 _ bi ndi ng | abel ed Booster Binding Assenblies, BBAs.
1 12. A target binding assenbly, TBA, or a booster binding
assenbly, BBA, conprising at 2 | east one nucl eic acid recognition

unit, and optionally one or all of the sequences selected fromthe 3

group consisting of a linker sequence, an assenbly sequence, an asymety
sequence, a nuclear 4 | ocal i zati on signal sequence (NLS) and an OSA
1 13. The TBA of claim 12 whereig@gythe nucleic acid
recognition unit is selected fromthe 2 W oup consisting of an NF-kB
bi nding unit, an SP1 binding unit, a TATA bindiffy uni't, a human 3

papi | |l omavirus E2 binding unit, an HPV LTR bindihg unit, an HV LTR bi ndi ng
unit, and Tat. 1 14. The TBA ofggl aim 13 wherein the
selected fromthe

group consisting of SEQ 1D NO. 63, SEQ IDNO. 64, [ SEQ ID NO. 65, SEQID 3

NO. 66, SEQ ID NO. 67, SEQID NO 68, SEQID NQ |69, SEQID NO 70, SEQID
NO. 71, SEQ 4 ID NO 72, SEQ ID NO. 73, QI D NO 74, SEQ ID NO
75, SEQID NO 76, SEQID NO 77, 5 SEQ g 78, SEQ ID NO. 79,
SEQ ID NO. 80, SEQID NO 81, SEQID NO 82, SHJIP NO. 6 83, SEQID
NO. 84, SEQID NO. 93, SEQID NO 94, S 11 9%, SEQID NO 96, SEQ ID
7 NO. 97, SEQ ID NO. 98, and | D NO. J1jL 1 15.
The TBA of claim 12 wherein 4+ HEBA ner sequencg™ s”an ol i gopeptide which

d recognition function of
provides stability and
ognition unit fromthe

e nucl eic aqg
and which 3
ucleic acid r

does not 2 interfere with
the nucleic acid recognition uni
control over the spacing of the

remai nder 4 of the TBA. WO 96/ 1795d3
PCT/ US95/ 15944 135
1 16. The TBA of claim15 wherein the |inker sequence is an
ol i gopepti de sequ in primny sequence of a
structural proteip
' =
= .l TBA BOUND TO
N PNA-TNA HYBRID
-
|
]
s s
B » ]
. 7
FIGURE 12A
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1 N 17. The TBA of claim 12 wherein the assenbly sequence is
an oI | gope WO d€1986uence which 2 ﬂ/ESCtS the fol di ng BREUSBKER4At i on
of nucleic acid recognition units. 18. The TBA of claim
17 wherein the assenbly sequence is derived fromthe bacteri ophage 2

| anbda cro protein or the Cl protein and is selected fromthe group
consisting of SEQID NO 104, 3 SEQ ID NO. 105, SEQ ID NO 106, SEQ
D NO 107, and SEQ I D NO 108. 1 19. The TBA of claim 12
wherein t he asymet ry sequence directs thePN#eGNAHYBRIEF ANRI eic 2

acid recognition and assenbly sequences in DTHEREAMPLEGINA der . 1

20. The TBA of claim 19 wherein the asymmetry sequence 1s derived from
insulin, 2 gonadot ropi ¢ hornone, FSH, HCG L ACTH, or relaxin. 1
21. The TBA of claim 20 wherein the asymmetry sequegte is selected fromthe

group 2 consisting of SEQ ID NO 85, SEQ I . 86, SEQ I D NO. 87,
SEQ ID NO. 88, SEQID NO 89, 3 SEQ ID NO 9m{ SEQ ID NO 91, and
SEQ I D NO. 92. 1 22. The TBA of cl 32 wherein the NLS is

an ol i gopeptide which directs the mgration 2
protein or conplex associated with said NLS into th
23. The TBA of claim 22 wherein the NLS is-sel ected
consi sting of SEQ 2 ID NO. 72 and SEQ I D NO
~24. The TBA of claim 12 which is H'V Detect |-1V or
25. The TBA of claim 12 having a sequence sel ected

afjd uptake of a
ngcl eus of a cell. 1
rqm the group

PY Detect I-1V. 1
olp t he group

consisting of SEQID 2 NO. 109, SE ) SEQ.ID NO. 111, SEQ
ID NO 112, SEQ ID NO. 113, SEQlDI'SR' 3 11 I D NO. 115, and
SEQ I D NO. 116. WO 96/ 17956F PCT/ US95/ 15944
136

' + BBA
+ BNA

PNA-CNA ———> u | m &———— PNA-TNA HYBRID
HYBRID . WITH BOUND TBA AND
WITH . BBR-BBA COMPLEX
BBR-BBA . ATTACHED TO PNA
COMPLEX .
ATTACHED .
TO PNA. » u
[ ] . n
| ]
A 4
FIGURE 12B
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1 A method of using the TBA of claim12 to

partl cul ar W&?Gélﬂﬁssam d sequence in 2 - a target nucl e.%‘bé{@%&?lé%‘ﬂm e
whi ch conprises: 3 (a) fragnenting the nucleic acid in
the target nucleic acid sanple; 4 25/29 (b) contacting, under
hybridi zi ng conditions, the fragnented nucleic acid with a probe 5
nucl ei ¢ acid conplenentary to the particular nucleic acid sequence of
interest, 6 wherein said probe nucl eic acid, upon
hybridi zation with said particular nucleic 7 acid
sequence of interest fornms a target binding region to which said TBA 8
speC|f|caIIy bi nds. 27. The nethoquf clal 26 wherein
sai d probe n ' C .25, ?f//)% ~hQwseaquences . 2 . m \\\(:\Q\(Q{\ée\nenmg
to said part ar nucleic acid sequence of intterest, &8 has adai t |
sequences to whi ch a booster nucleic acid can bind to forma
boost er blndlng site to which a | abel ed booster 4 bi ndi ng assenbly
can bind to provide a signal showi ng and anplitying the binding of the
probe 5 - nucleic acid to the target nucleic acid sequence of

i nterest. 1 28. A nethod of using the TBA of claim 12
wherein sai d,fRA is administered to patienB PNA__  in need of such
treatment a { rapeutically or prophylacf? Mdctive anount of said
TBA, which 3 conprises admnistering the TBA, either in the form of
a purified protein conplex or in the form of a reconbi nant vector
whi ch, upon entry into the patient is able toJgxpress the TBA, such that
the 5 TBA binds t he particular.nucleic acid sequence to achieve the
desired prophylactic therBa result.

29. The net ¢ BA is, sel rou
consi sting gm@ J’/‘@/ ;%& 4 EQ | DNO. %91}({; /gélzé@%%%%\\qlll?négé
ID NO. 112, SEQ ID NO 113, SEQ I D NO. 114 SEQ ID NO. 115, and
SEQ I D NO. 116, and the patient is |nfected with HV or HPV. 1

30. The nethod of claim 26 further conprising +he step of: 2 '

(c) nmonitoring the shift in nobility of nucleic acids in the target

nucleic acid sanple 3 ' q; function of the size
such t hat bhggbng of the TBA to a partj d&ﬁe

A(} in 4 :
the sanple fies the nobility of thé“?(ﬁ”ﬁ%ﬁ? “NTN“ _ 31. A
di agnostic or forensic test kit for the detectlon in a sanple of nucleic

acid having a 2 speci fic sequence conpggition, which conprises:
WD 96/ 17956 1? '
PCT/ US95/ 15944

A BTBR ¢ AC_TBR

SISASSSSSS S L RSN RN AN 7 .
(VA) NNy (VE)

FIGURE 13
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137, 3 (a) a first nucleic acid probe conpl
nucl ei c acw&wltmﬁsspem fic sequence 4 conposition, ?@Bgﬁéﬁce of

which is to be ascertained in a test sanpbf9 wherein said first nucleic 5
acid probe and_said nucleic aC|d with specific sequence conmposi ti on
form ng, upon 2 a blndldaBé

8
dupl ex forned by 1 R
and sai d nucl eic aci speci fi c sequence conp05|t|

(c) a second nucl eic pBobf conpl ementary to said seqguence
insaidfirst 11 ei c acid probe, wherein, i zation of
said first and second nuclelc acid probesl a 12 - - blndlng site for a
second nucleic acid binding proteinis fogéed 13 (d) a
second nucl ej i d binding protein which
fornmed 14 tﬁ'@f yr|d| : of said f.rZ!
sai d second nucl £ i

pecifically to the duplex

The di agnhostic o
acid probe is 2
hybri di zation_of said

bi ndi ng si S
FRQti)c

protein,
33. The diia

wherein said fir
conpl ementary. tq t R i g e %odlng t he

orognd sai d s§ggnd

nucleic acid pro~
bact eri ophage | an t operator sequences nucl ei ¢

aci d probe, such BiNDS ONE QRaMQRﬁ)n hybri di zati on d3INRS @NE QR MORE second

nucl eic acid proNFKB BINDINGSIFESe for the 6 SPhag@INDIGageTESnbda Cl
repressor protein, the bacteriophage |anbda cro protein or a derivative or
7 honol ogy thereof, is formned. 1 35. The diagnostic

or forensic test k|t of claim 34 wherein said second nucl ei ¢ acid binding 2
protein is t 'o pda Cl repress

8 phage
| anbda cro prote'nN erivative or
96/ 17956 OR
_ OSA

BINDS ONE OR MORE NFKB =~ BINDS ONE OR MORE NFKB
AND SP1 BINDING SITES AND SP1 BINDING SITES
'FIGURE 14
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138 . 1. 36. A conposition conprising H V-Lock g

reconbl nant WRMIISE ¢ odi ng H V-Lock and 2 a pharmaceut (’:@ﬁ me“
acceptable carrier. 1 Z7f29A net hod of dlfferentlally

bi nding a nucleic acid binding protein to a nucl sequence
correl ated. wi t {I&)pathageni c cgmeidi on which conﬁﬂﬁ

(a) sel ecting g partixul ar/confiyurati on of nucl ¢

sequences 4

correlated wth a\pathog¢gnic \conditjon as a 5
target sequence fo s gni ; i M

that 6 particul ar configuration e

sequences if present anpl e, and +7

further, ensurlng t hat ¥Nig site for an avail abl e nute
proteinis 8 forned”upon hybri di zati on of said
probe nucleic acid and said particular

configuration ucl ei c acid sequences chosen target
(b) selectKﬁéAE Pre ¢ di ng protelnqaﬁgz

the selected 1 1 particul ar go
acid bindi ng prot-lnEEeq encés EZrrd ated with 12

21 d pat hogeni c condi
cleic acid with a test

hybri ds. 1
particular config ration
sequences i s chosgen E2om)a n
devel opnment of a
met hod of claim9 wierein said is carried ou

f ashi on. 1 BINDS ONEAQR BErret hod of claim SBllMESrQNE @ReMQBEhod is

carried out in the pRbBINDINGOSHIES i es 2 | Mk TTATIA rBINDING SITES
41. The nethod of claim9 carried out in a gicrotiter plate.

(IID)

BINDS ONE OR MORE E2 BINDS E2 AND ONE OR MORE
AND TATA BINDING SITES TATA BINDING SITES
FIGURE 15
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PCT/ US95/ 15944 - WO 96/ 17956 139 s
427 A netwerbeahossnpl i fyi ng the signal égl ned through bin ?%el MA of

claimltoa 2 TNA whi ch corrprl bi ndi ng BNAstothe PNA- TNA
hybrid and binding | abel ed BBAs to the BNAs.

43. A nethod of assenbl Nm\lﬁrHER!AGFEU'ﬁl@ d bi ndi ng EMER&PEmTlaw conpri ses
using 2 asymmet ry s§m@e§ direct the asgoriSIN SITE'

non- associ ati on of conpone he nucleic acid 3 bi ndi ng conpl ex.
1 44. A net hod gssenbling a nucl eTBRaci d binding ¢ | ex
whi ch conpri gA)sing 2 -PBR i &%

B enbl y sequence s nriyed f TR

bact eri ophage kanbda crg_e aSsd B ponent s
of the nucl ei c_acToT ' S~——""%g hod of

usi ng assenbly, ~asy 7y, (GOBSIN)U ng segyences TARGEIgnbNe—a2

nul timeric protein corrpl ex which conprises” |inking subunit$ARGHEy

I ncorporated into the multineric 3 protein conplex to said assenbly,

asynmetry, or piloting sequence and recoyering said multineric 4

conpl ex. 1 bﬁ conposition conprising SEQ I D NO 105,
SEQ ID NO. 106, or SEQIDNO@ 47. A nucl eic acid
encodi ng the TBA or BBA of claim 48. The TBA of

claim12 or a nucleic acid encodi ng s -A 6@@0 acid 2
sequence of said TBA is selected from o ﬁ\é set A set B
and set C, wherein said 3 sets atdeew SSEMM(

Set Li nk Sequences from Groups 5

+H I+l 6 B I V+V+I T 7 C |V+III 8
wherein groups |-V consist of sequences s 'ect ed from 9 G oup

Sel ected from Sequences 10 I z‘E Any of SEQ I D NOS. 85-92 11
| Met Ser, |inkeduSiNany of SEQ D NOFARGET 106, each of which

is linked to SEQ TBRy TBRx T#EEET (IIIB)
— L Y

(IV)

FIGURE 16
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12 5 5. ID NO. 99 WD 96/ 17956

140 13 wgkﬁ SEQ D NO. 100 linked to anyof SE%,&,M%,?S- 84
or 94-98; . 101 14 29/29 linked to either SEQ I D NO
74 of SEQ ID NO 93; or SEQID NO 102 linked to 15 '
SEQID NO. 74 or SEQID NO. 93; or any of SEQ ID NOS. 72, 103, 73, or 63-71

16 IV Anyof SEQ DNOCS. 104-108 17 \Y SEQ
| DNO. 99. 1o 49. A nethod of assenbling multineric_TBAS{n
vivo or in siQu \&Bi nprises 2 < BfNgduci ngf®pnponent T D a

|22 1L
H

cell utiliziny alevgEdnty or non-cov Bl protein or

I&_at

bi -1 ayer vesizél e @F nt r oduci ng nuc®ér QUNAK (S ng corrpon?‘f‘ )\ 2
into a cell, ,gai 4 conmponent TEAs X 'S ng a DNA recogngdi on
unit, asserrbl% seque s, asymetry 5 ces, nuclear |ocaligtion
si gnal sequel@es, an ptional |inker sequgHces, such that upon 6
proxi mal bingng via e DNA recognition upggt of each conponent TBA tig
nucl ei ¢ aci dgequenc 7 encount eredEdn t he nucl eus or el sewherfegin
the cell, cor@onent ressed TBAs assgpbl Evia said 8 . assenbly and
asynmmetry seq'-denrrﬁs into multimeric TBA&s. 1 50. met hod
for identifying cleic acid binding ned ecul es for prepa@@on of>a target
2 bi ndi ng assenbly or a booster Wfnding assenbly c isingT 3
a. bt ai ning a sanpl e containing the target nucleic &ig; 4
b. Fragnmer®i ng the sanpl e sogas to expose, the nucleic ds and to
reduce the si%eS = o 8 c.oa_'@exity of the mlcleic acifs
contained in The sangtsy; 6 >0 CE3 Cont act i <@g first algEduot
of the fragnﬁted nudkgi c acidsaith a con:,;bl buffer 7 O &
medi um and cca-gt acti ng secon& 8 i quot of fragment edwhacl ei ¢ aci dggwi th
the 8 - S _— comt =0l buf &er li um cont ai nm@a known il e
of nucleic ackd EERTHAATN 9 5> TP A ol legz 20 - %of
d. Anal yZZng s al i qg)gs to i gdmt &Y frag s wWhith hagsoakiRfed
behavi or in tBe BF{E <C ofal te'thtlg"f et

~ bi.ndi ng nol eddl esPas ®Ppofas) oA he al jquot~H2 -
contacted wi t4 the contro{l®ffet medifdn 13 a2k O

- ldentifying and i\%ol ating ANt s whith do exhibit alktered behaki or when

14 cont g

%)' h™The nucl eic aci dcbi.,nd@' nol ecul e
and either sequencing the g

acid fragnent toe-

det er mi ne wheé®her known nye, aci d bi ndi g, nol ecul e nNDtj{s are 16 g
present, or o‘i&’rectly n{gdying the nucl eigd aci d bi ndi nd<tibl ecul e bo t%
the 17 O ucl ei ¢ aci d; — =
| o~ <
1 - + > .
g = =+
=2 _
=
wv
>
8 o ~
o =2)
= = >
S’ [ o
A _
C ) o o
< e Bee o
(8] pog o] (4o rx’_
R < <
- o - R
& d R o
z E g < % [ 2 E <
- O & O%
[T1] Pod 2] <m g'_
O <+ o =
e - » -
< P
=~ < <
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(57) Abstract

are useful in preventing or treating pathogenic conditions.

This invention is a novel method for detecting and localizing
specific nucleic acid sequences in a sample with a high degree of
sensitivity and specificity. The method and novel compositions used
in the method involve the use of Probe Nucleic Acids, the production of
nucleic acid binding regions and the use of nucleic acid Target Binding
Assemblies to detect and localize specific Target Nucleic Acids. The
detection and localization of the Target Nucleic Acid is accomplished
even in the presence of nucleic acids which have similar sequences.
The method provides for a high degree of amplification of the signal
| produced by each specific binding event. In particular, methods and
compositions are presented for the detection of HIV and HPV nucleic
acid in samples. These methods and compositions find use in diagnosis
of 'disease, genetic monitoring, forensics, and analysis of nucleic acid
mixtures. Some of the novel compositions used in the detection method

(54) Title: METHOD OF DETECTION OF NUCLEIC ACIDS WITH A SPECIFIC SEQUENCE COMPOSITION
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