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Structural Nucleic Acid Guided Chem cal Synthesis
Field of the invention The present invention provides

W@ oimp0%icb ons and nmethods for in vitro DNA di SPCEPK2006/000022

technol ogy, allow ng display of variety of nolecul es,
such as non-natural polynersland small nol ecul es.
Advantages of such nethods are that conbinatori al
|ibraries can be constructed and subjected to rounds
BLTRA BIGENERENGEEASBHA K i viti es, anplification
and diversification, thus allow ng nDIecuIar
evol uti on. Background Di spl ay technol ogi es have been
devel oped to conbi ne information storage and
Baghgrbuwdidbf the Iosg@edin i ties of nucleic acids with the

oA AR LB FRENER i i o
| I _
(e P 108P Sl bR & DU BCHE B! Lo R0 Ren: material manu
fanturddyby tha 1'raadhcalnhmgﬁmhknnm hhepte bl m\ieﬁmhhﬂbo neézrtgs to a method
%}r ge Iibrariea an be_constructed a robeg g
& apnlgige dha ylga & repgh PeYBRent Spepelilig o1 to@subgiage. oy y
menbers having the desired activity can then be
partitioned fromlibrary nenbers not having the
de&éaﬂdnashkuﬂmwwmnhmsw@neanhmgnameephﬂthﬁdahmhmatyuny.Thm
with a hjgher fraction of nbers havyi he deS|red
léé’faigiiiotnﬁny Qwiesbbp ApRIaE thes asppl o thsoTBETH R npF@al asphalt paver
r
R HECHI S byt héats A HETDRERn) fube) o GGG £ the voics in
the abghall 1aer dnghigueaner, atdugtleadnkaniong vviediemxistancpd\iement layer is
egﬁn fronininute ampunts of material, Sonme

di sp
HEdogibisd: tof en drarepabarivatompmdioghiti %ivawgetsala\eded by
t"ﬁg%lla{lt/&f StWt taH&) lﬂtex{f)'ipﬂpﬂglt dzﬁ t'hg %HE eggﬂ cﬂgraétﬁﬁstﬁ? Ig‘(’?ﬁeseement
not nerely the nucleic aci’d sequenc
basat tluapabhielnid groeided oothe Suich ilthepkphalttlegdnol ogi es are
called "anplifiable display technol ogi es". These
technologies are especi ally advant ageous when deal i ng
r ”
bt B YRR e Sold RSl Pl e MR pome - Densi
fal‘tb g athe damivhi c‘ﬁiptﬁ'atloroii)edﬁs 1A/ tbr a€ointil i tes the ADatidte borporation
advant age of anplifiable display technologies is that
PRUBISPDf sel ecti on, anplification and diversification
can be perforned, t hus using the same principle as in
natural selection, to evolve nol ecules with desired
®udﬂ ptdbmm withi the prioc &8 Sydtan< &l the dacinthae chedyaare quite labour intensive

on.Di s echnolog es utilizing biologica
gtté TeapEe %ésé%i %e\ﬁét 8tRha 1t ¥ ppligsfor ﬁ&%rﬁblleé’yo’f nmai:%ﬁphalt
kﬁﬁgve@gﬁgﬁgﬁhg%aég%%&g§%ﬁ?fﬁ?%gfm% ’he |s%lay d??abn@cp
watkt ek mmiﬂlbli:ﬁng:lep meueingprisd cemast, plieheflnastamd other constitu-

peptides. In vitro display. technologies expl oiting the
?fit% 1§ Blepqd pargrally of xiothes Raitably Wafﬁa he gy dwhich npaycbe an ultra

SO PR B AR RSP O L i

wedepting a chem cal group and one functionality
capabl e of accepting a nucleic acid sequence. The
met hod f or synthesizing such a library is comonly

i . of . .
l‘rfﬁnagi:ﬁ'ir:clé)%zﬁéy%ﬁg 15@1} ve tﬁt? Eﬁo&ggls Olﬁ g]s8 rel @g&u?ﬁn&i cotnsummg n
thanhardurag bad céolﬂfgr@taﬂhé mepsﬁaltslpmut necepairy swh thhieds thalslurrv is
group and nucleic acid sequence_ i s added. The nuc
lded @@&ﬂ@b&%@wavealtrﬁ%ﬁw% dothe sprhEay be delassd @ifﬂalﬁgﬂy in or-

I e

(ﬂr f%‘k;@é ‘éiilt é/'rtg thrgﬁd eo%%%?ﬁbigtgﬁ? g{r %g%séﬂ%t rﬂa ?ﬁQ?&Iugfi@ently in order
Iibrary The library is then subjected to sel ection
and the sel ected nucleic acid sequences anplified by
PCR, which may be used for identification by
conventi onal nolecular biology, cIoning and DNA

A a1 o o o



sticky ended stem may be preferred when it is intended

to ligate the stemto another nucleic acid. In a
weenbarswernbodi nent, a loop is fornmed at the ePdI/DK2a00600022

stem The |oop fornms a physical |ink between the two

strands thus form ng a coval ént |inkage between the

various parts of the nucleic acid super structure.

. i C a ) In
& Revidgiamuksitsiailinsempletolpding ob therwadsrp the asphalt lexertyrthe slurry
r r..nucl ej. ci .
S5, L AIEPCD b9 1 B SHIGUALHE 08 G, e
ofactidis wtveden thX 0@k afd ehe Siad@SinttRe flafndayCiddcaldfiis such that
nucl ei ¢ aci d sequence. Suitably, the contiguous

Beqlune wilk bagden.cad thergpy Hosg viscesitys andalsg keder Aprther ingress of
t ' [ ' r . er ..
AHkF A B2 AEHEL Fh G Rk NhAP B B3, KIPHE RGO R iStechmical
fikld qirHardenthgSdehtent Bajet esaatialgtthdthe sisduddrbeatoibey taldy the ce-
| oop, Suitably, the nucleic acid.coggrises aprimng.
gepletor Birdep piNopliel fepperaturenes thin yitbcarse uneveregrd gadesirable
' I . | oops nmake it possible to
%%gggﬁéhghggﬁgﬁgqg??gﬁgﬁé'extension product displ ayi ng
the formed chem cal conpound. Inportantly, the
extensi on product conprises a_generallé I'i near dupl ex,
?

Frog WORG I 6rdrasais readrfyrineias semposibemisdaigyvn, Fich compo-
¢ ' e [an. 1 X i reacty dest r gy .
SLIRREeARKLRN, IORR XL NRLE TSR Bef 7 hhodimcn
et QU sleptidradnecth Pyssibeafitleomaterial, REthoaashiigNtheeidkeitages ob-
is displayed in the nmedia. The display of the chem cal
eipluhriding eimited apeunisr opmenioiadhe edrapasitinn. The road surfacing
[ ‘ | | br.ar f LOB~PI GL.S S -
B RRERIRR rlfefod | Rt e R o R e b A CEe T g pgfacine
sielegial is@laced be apeaBodivhére Bé c@ﬂ?béiﬁ(yﬂ RGit b RenpeiehR) Bom 80 to
acld is of particular relevance for identification
ﬂboses, because the chem cal conpound can be
j J.f ' in i it § nly i .
e L30T 3R L et P B e i

Refpdeiires sthied X YheGHMP aitsRBuROAONSD &rre8pdndt A€ the normal tempera-
reactants, which has participated in the formati on of

R vehraddsiag erdwiteayeaeip othechdvantages yeiiel ealdhpye been attained
15)}; géd%lti% gﬁ%ﬁéﬁ ﬂ{e@% ggiﬁtigégagsp%grg 3§ BE 10sE% ure]g@:p (t)l%nehlg gl(l: (t)e%)pneratures

IS Sl pairing par
stveliich a@epeosipodion 1€ middieand £5pEBE Suth tHah thel tafder @hartbBteristics of
codon allows for the use of any conbination of
srRanb 3tk aeby effachee icibe gerulting premepblayen butselple hedilsr func-
§?i§¥{gc &3 DAL NAVEL terial influence on the

ybridrzation and reaction capabilities. In sone

aspects of the invention an enzymatic restriction site

is present in the stemloop structure. Dependi ng on

t he specific endonucl ease used, one or both strands of
Ohiect phthedapention ct ure may be broken. In a certain

' t. cl. ]

e S R N
aniatbrizaé gimoht mayl be spiead be asurfacdadhnbigliBé GradbatksSeOfe prior art
suitably contains the codon. A useful enzyme for this
Bethpdsaeplenptehye | A In anot her enbodi ment bot h

strands are broken and a sticky end, i.e. a single
stranded nucl ei ¢ acid overhang, is formed. Suitably,

the codon is present in the single stranded overhang.
Descaiptivnpd che hivehtieni nvention it is preferred to add a

el per ol.igonucl eqtide conplenentary to at_|east to a

f}aer pregent (IpEeNYQR | agftesses j thisgagblemc Brsy Wherovisng a wprtaed for the
.the 0 [ .

PR A oS R i AR R IR, Kb guging or
for a restriction enzyne. The stens of the star
structure nay have any suitable |l ength. CGenerally, a
stem conprises two hybridisati on segnents havi ng at
| east 80% conpl enentarity and each hybridi sation

o s o, A~ o o .
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the fifth nodule. According to a further aspect of the
present invention, the N position carrier nodul es may

wheookiogmbed to the first carrier nodul e, so asPCDDKRK0GI000022

a circular nucleic acid. A conposition conprising a
structure of nucleic acid and associ ated chem ca

conpounds nmade according to the nethod indi cated above
plication ehlyswace neatsripdre atsiddlte she deametsrial, ndwed thesmethod com-
st ruct ﬁ" thag are different fromthe structures
E‘P%@éﬁ@g}% AVIES'PPi or art. See e.g. the prior art

di k&t RBag ion above. In a

pr ef‘ e%r g‘ghggbig?t% of F%g&%gvéén i&tcs)h a nethod is

proviicethe aghieghteewshhesbiammnghegsingya it nyxbet ween t he

reacti on chem cal. grou and .anplificatjon of.the .
ertdting Hargiand pHam B The 65%{3?1%@9 ERPLEG: g igomen cov-
fogagd Q@Eﬂb§ e FRREMNdyheld e hdtNnB; R BAiBLIRAAS Re@mperature
t he prgse t nmethod conprises contacting carrier
moghoivedO0U@der conditions all owi ng hybridization of

hybri.di zati on se nts,, thus bringi reacti ro

et S R R A RS D S

all ow ng reaction of reactive groups, where the forned
chem cal conpound is associated with at |east one .
Bampréparingulkiinateriahdcovodiog té dresmethbdwisngion¢dyahdventhsfdrying and
the termni of m)(ﬂul e n-1to module .n and module Nl ...~
PSHTiRE @b ISR 28 $UR RSB P A Y Y AT B R TSR B Y

Aeh drBRIBGU R i ShbsEdiahy eQPespbidifg 1 B8 nidtbdPofGheRiagh regu-
conpound-associ ated. According to a preferred. .
rbegiattemntx. THei oll@wing, sty obadding Hte bigderl snd ppédratly exher addi-

t.hat each of the .carrier dul es conprise an . .
g‘g%SO& heo BotemEhivd ICOQ’?YO%H;)%%C%}‘_”E?I{ ﬁ%‘feé%‘f F%gngiaée?smwduch will be
sfipdridle l?ﬁgi‘ﬁﬁ%s,t Ben hyRistiAl 221 ORnd&9MREUSstg thily bBControlled
vicinity reof and a codon segnment situated external
simpdykby eddingeobe bir sk inddérand ségpreddityesTh ¢hechyr maist Whgn all par-
of the canier dul es may. perforned sequentially, i.e.
iples, desr ;}iee@nﬁ@g&sggleﬁﬁg}n tg)@n gég%ragz?t%s, é?]&lheo]?l&f}élpg vessel have
BELVREBeh S d cﬁfggl‘{é Srgha&akdd §ftionRapiemePiddithees such that the par-
contacting may be perforned sinultaneously, i.e. all
tibles dampi sticknogkihesthedmot atix isesisted and abeweahtd edol.afyd thetbitumen

g{}fﬁtppg?lggtr gr " %&ﬁ%sw?fi%e%rﬁg} igggs%ggéh &t it is assured that the
. willieD- S 8auUeBEhal durRaGidrast. of

t% eglcr:ﬁ]r%%g%ﬁ%?%g%glc%“plerf%orred ang onl yrﬁ@frég% on of

the total anmount of carrier nodules required for

assenbling the entire star structure is used, oL
R g gsn rRG e Ry bide sy N Bebmrgmgpes binder,
%{x}@”furﬁive\% WGH Wiffa higﬂ_eﬂe%}‘m&rﬁ% doRaetd MRd&GeRdyeEonh st VehRek, silica,
us, en a step in the formation of the chem cal
derphuiel ashvaldwekertsnigatds serybfinenpprifles whichanay kave strength creat-

r,mdLhI es%g% ,g%‘/]bri di zati on of the respective

MBFTIACKESHSh segment's, an auxiliary ol i gonucl eotide
havi ng segnens invers conplenentary to the

non- hybri di sed hybridi zati on segnments nmay be added to

fRyr the tfvemdl dtéon skauliglperfobbdree cohereehBnilaalis tr bapsderstood the
attached the carrier nodul es have been. brought into

OISSE PO R EAJng hl?%@gg s%eRs ONEHES P‘:hefeefﬁg EPBRIcpY Ve strength
‘?}Eﬁi@d@lgqg'a APer Cl'@e{ﬁloﬁgér @LR YR FBhnbRde st oo 0Bt Glltra high per-
that reaction occurs | nmediately when the groups

dormant e tondretas tHeorongirsdsaveckrengthaa@howt 4@ MAa. (These strengths are
groups, may be designed such that an external co nent,...

S HEES R P5INg SPeEHENTEs ET9eHHRE BEFERAIFS: CSEN RO HAF Additives.
eﬁ%ie'@%@i% U TBY i Ces 2 iHe RGN knd ﬁmeﬁﬁﬁtrlﬁ)a?t’icles, it is possible to create an

trormagnetismor any other stinmuli, which'effects
reaction. In a certain aspect of the present invention
ort hogonal chenistry is used, i.e. the chem cal groups

are designed such that the order of reaction is
directed. The reaction center is defined by the stens

e o o,
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f) introducing a break in said stem/|oop structure
consisting partial of said first group of carrier

woraehesent | east | eaving said anti-codon segneCi/DK2006/000022

connected to said first carrier nodule; and Q)

denaturating the nucleic acids; and h) hybridizing

under conditions favoring intranol ecular_hybridization

mpaensply deppstrigtuse. Furdewrare.dbp sseaefomisne silice if extngohely) packable
[ Ly, ovi.ding condi tions allow,ng reaction, of

SRh RS ol e B R s e Bhall U RREY o may e

RIOPOUR 8 crdls8ica SGfr e b@dic b tHuirfbroh @8 Sthiceh §i1i64 wlRivehen it reacts

earner nodul e. The contiguous nucl ei c aci d sequence

Vidle tatan, davelopa)verasirang spretvies ediidhrvibh giverthetowera fstructure added

SQurees. According to a first aspect, the nucleic acid

I'S %}bvided by the above nethod, however using dunmmy

carrier nodul es not carrying chem cal groups. Wen

t hese nucleic acids representing the earner nodul es

Iarae furthgh edntaggedshembodampntn der fugthercadditiNearwhicle naly de added to

id. i.s. f,orned cecorndin 0 econd aspect, the .
ERE o8P BRI b e ATERAERRE el Stoncs, piast-
ARrai fpBl SlafieiReY, hakid Bguciil SEAWTRIr BcR¥diRN St @Bcreasing agents,
reaction to display the formed cheni cal compound.
stitgs slagpshe lytale latexrastylisror ofher helysrentypss, Peditaréermrididite, Leca

single.stranded,ext ensj an praoduct or a, strand. .
SRS AR SRRSO 3P Bt Bindp ESHiBiss ot he finished

fiveRed) may be dRsibh@bacchign £ %ﬁpeﬁalpﬁ\ﬁ'ﬁé&t ofM@¥t Pticular pave-
subj ected to polynucl eotide anplification , such as

PER, to anplify the nunber of copies of the nucleic

acid. In a certain aspect, the contiguous nucleic acid
sequence in step a), b), or c) is obtained by

TnRkhéd avRgtagddas S@BS@EnhT, #Afoddentdne ibeRaR! KIES to #R nfix after
solid support, isolating the solid support, allow ng

thebinglenand kitameh coyersd|agzgiegiies biveebsanedstheis npostivkheharacteris-

tar, ructure. and tionally .breaking the st .
Roras b SERar s hy DBy Babe SnisheS S urdits e Ml uih he
1804 hebhspepR@nbncet dAERRYbihiBVagdd 018§, h8e %Rﬁ”ideﬂtﬂ'ﬂ%@ i @8is slurry
fromthe solid support. A suitable nmethod of
Wiknisisrdape thregdudiidity end ¢hes integndy iof the uktta high terforinandeoconcrete

t.h ri roduci ng..t he .sense strand. The, sens

g fer et g B GiHER OB e AR P e BT O Suien aggdded
HRAHR bikIari e Eontplel]SioveRiamiHhe biddep eRdiings M1 b8 Substantially
property of the solid support it may be isolated from
lpere in éhealinished dsy mike nedia in a nunber of ways.

Presently, it is preferred to use magnetic beads,

whi ch easily can be isolated by a magnet. After the

BR! ihtertUARRO e RRS (DARMMBSN §r & IAURRArdrP brdnlBRSpavkR@nt mate-
sense strand is allowed to self-hybridize to formthe

il apangtactired feeargnedithe ladvantggeetiseembetlimepte distedtdbeve is also com-

re-folding is rformed by instant cooling. The star
1%??%3?%Pg%ﬁﬁyﬁggFﬁ%?ﬂ?ained on the solid support
t hr oughout the nodul e substitution process or the star

structure may be cleaved fromthe solid support.

(&gi afdlby inventeteesad ageeladry igrraubar gavenand ohitartpl iswssalcompassed in
upport and the -folded star structure is perforne

(i BROG BBRrhOF, BhereRog e oot BoISEhGR Bied Erfierts s Hethod for

dpBBAdd &1 h16A _h@g]?éfﬁﬁg&(hsﬂﬁltf N BERG 6l EBYASE WIRrdf bR} bMnular

a test confirmng the intranolecular folding.In

raaietiali avcessier tas clafmthes nsede rttieom thet methpd benguista hee fallowing
| eave the star structure in the |oop. As nost

S$®Striction enzymes recogni ze doubl e stranded nucl eic

acids only as substrates it is not inmrediately

possible to cleave in the I oop using a restriction

enzyne. Therefore, the present invention conprises the

further step of adding a hel per oligonucleotide

conpl enmentary to a sequence of a loop, prior to a

di gesting step, to create a double stranded substrate

.
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Fig. 13 depicts a native PACGE gel fromexanple 6 Fig.
14 shows a gel fromthe experinents reported in

we@apreeZ Fig. 15 discloses a gel of a re-f ol BCTIDK2006/000022

experinment of exanple 8Fig. 16 is a schematic di agram
of the design of exanple 9. Hg. 17 shows the ge
resulting fromthe experinents reported in exanple 9
Fi gnixing thii gehdemmvementgedteridsvittt watgr forardertthereate a castable
experinments reported in exanple 9 Fig. 19 shows

vaPP SRS i t ect ures of reaction design reported on
ex i’effﬁig?sp]r@adixgg 8hd 180:1BHOMR paVn@fImikesul ting form
expérinments disclosed in éexanple 12" Fig. 2 1 Discl oses
a dpellingend apmpagbiogitiveprvemeponixgd i n exanpl e 13. Fig.
22hsgoms a@gel.frﬁn1an exFerinent reported in exanple
14 DAIEPIYNE 3 QBRI NG PHEMR Bit-an experi ment reported in

exanple 15. Fig. 24 discloses a gel fromthe

experionent disclosed in exanple 16. Fig. 25 shows the
Assudry grafuldrireateniglas iusei tit is lesyntoi storexaadptansioft thid mateil such
a%%closeg th outline of the ex erinentﬁl strat egy
HT9PATAERD b e matepaly Lep raing iae dnngRupat merphto gefastable
vdient ALY ' ) XA
T St ol ke SR ) LIRRLACER RES AR PHRINIE e o
gewalpr paysorene thaiariabxherplaterb8 wilkibgeon2d castebihs ia. R&Bme compara-
| ification gel feportediﬁ exanmple 18. Fig, 30 shows
Blehin SOUPSeReY 19 GEPIPE GhRBHET HEP DA Eokt Hier AR EIzsFs. ghe amount of
bREAUMCAI B HMRRAL bPWatdr! She vIschsit) SEIHRSESaBlRSEUER Alx Aay be
gel evidencing the occurrence of urea attachnent ﬁlg.
3adusebwithipelsle dimits. 4l sogdemndingenghe eisc oty hif ket gastabletpaeement
star,.structure.. Fig., 33 shows a schematic
F’éﬁrdéiftsrﬁflbmeﬁwdamgyh%e F588) Q1o lay.othsgad ang fgvelgthe pavement
FReWThERE i \ S ' i
55 Bl il SXPRL LR R S andlvlin
arp be ipagotnsedr mparallgdori in cexainphsarBs thei gver@bntshiowsill teeso fluid

esult. of the e riments reported in exanple 22.
%@fiﬁ’%geﬁkg%¥?%gﬁaﬂh8§ the Invention. Nucleic Acid
Nucl ei ¢ acid encoded chenical synthesis as described

herein permts the production of conbinatorial display
In gthar insten@ndit iheegessafsotonphysiealbf weed thetjaoement mix such that ma-

) AR e Gl B Seh G ror e e
ff}g@ Bﬁfrﬂfe?ﬂalsg%lﬂﬁﬂiﬁ%loghﬁi p{&k}%ﬂpgﬁthﬁq{l ﬁiFé{-ﬁéd B gy By &onven-

nctions, for exa , I ngscheni c reactants
tiogéhivens, agdiatestht meixthas beerdienelitesl amd adonmactedgeemshaldbe taken
chem cal reactants, stores ipformation regardjng the |
CHBRTLF 1@ HEB Bera ) Ordsh tHESS SRICHBpRIch Tt CHE igished

. cal, _

b S oy Do g e v, PRERNT el B AR E T RpARd s Lot 1o
kaydpoant sure Tindenedtiodedwjrchastased ih @rdaseneheverie best quality
nol ecule, trillions of nolecules, or even nore at a
PIRRCDERASSIRGL hod al | ows the isolation of |igands or
drugs with properties superior to those isol ated by

traditional rational design and conbi natorial drug

b s dostkeryadventagetsis asbddiaethefrileametpdctor caplyie the ultra high
systematj cally searched for |igands.  having desired )
#68 r%SPfé@gt. PRy§HICBt o %\élfqb&wg{?i thectgnefmpdne Bpfiry eganylas araterial
BAgRJRh ehifis 08 13 MedPricanabpgoRhenomenon, not only
[Tmted to conpounds of nucleic~acid nature, but also
apptinceid kattlongpladi;ng a broad range of chem cal

reacti.ons under a broad range of conditions (WO
20%)%’]1@1)@718’7@% 2002/ 074929A2). This is of particular

I npeEd ANGRixeAS Nost nol ecul es of interest do not

resenbl e nucl’eic acid or nucleic acid anal ogs. The

chem cal groups participating in the formati on of the
final chem cal conpound may be transferred in one step

to a receiving chemcal entity on a scaffold or a

chem cal group may be transferred in two steps, in

. o " - "
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Due to the existence of hybridisation segnents, the
star structure is fornmed under hybridisation

w@omvdiot46ens. Subsequent to formation of the  PCT/DK2006/000022

hybri di sati on conpl ex, reaction is effected to form
the chem cal conpound. After dormati on of the conpound
by reaction of the four chem cal groups, 3 steml oops
andpmlgthMNg,site for a polynerase is added. The

stem| oo the primng site conprise an overhang
mh?&ﬂmﬁgﬁéﬁgﬁﬁﬁﬁgmgn overhang of the star structure.

Wgene@sdlﬂagl@%@nvémegg%@incrkﬂa%nl%g%&ﬁ@ps and the primng
site are ligated he start structure, so as to form
a conti nuous nuclelc acid. In certain enbodlnents t he

rese invention relates to |igation of car
R heretoaaY EPIeT F SR b S hen AHnSE pogygancrete, it is
bic@PSRranth W@Mhéa&%ﬁf?&m/ﬁlh £hidh stren&R labpHAD t
Flgaseagrggy cheni cal Pga Tonc( QQE h%ﬁg e?ng&p avemen
fhat caivenhoiad sneRes maszbe wRd T oﬁi]:r tol 89 n bibamniriogs pavement struc-

duI S, - i gonucl eot i Port i onucl epti des are

i gt ai?goe@gt%en& hSeW?g poye gad Wéf?%m% g ?rs@éwioes not re-
ﬁy@ defilists TR @s i ARNnk Qi thb& heM&Xdd Ak d
h g%cca?ﬁlersﬂ% UBES mhlchgﬁkgtg?n at ?eég%i mo§becmne
pmsntalsohstgnaﬁyfwe&l lb;olmmrdamml on ol i gonucl eoti de
segnents, optionally an oligonucl eoti de codon segnent,
and a reactive chem cal group. In one enbodi nent the
PhESE Mso! RACREA 3R thELtAbGEnd QuERlb&I a?%ﬂ cient WHGEGhe step of
t he ollﬁb%ucbeotlde port|]% congﬁstg 0 Dﬁqudﬁg orlesepo
byaigogsenbngaid knelling oftye payeiienamixomay be ceofed oihby one of the
ﬁ%@g@ﬂucleotlde portion is capable, at |east after
REBEMBN, of being an appropriate tenplate in

stap 5@gocols for nucleic acid replication and/or
anpl | ic I ons. The carrier nodul es may be synthesized
tsa nonangt pedm] ogi es known in the art. For exanple the
oll%onucleotlde may be prepared by any nethod known in
th%‘H?WgFSWP§§HfheS|Z|ng ol i gonucl eoti des, e.g. solid
phase.isath ?1&&& A Aut omat ed synt hesi zer.
a |gonucI%ot| e% fo 0 ﬂﬁ% synthesi s nmay be associ at ed
when desired (for exanple covalently or
no covalent%%pcoupl with a of interest using

WQM‘JI(?é% 1} asphaffinay pent apd 8\fANGTRtCPRKCEETL, pqulgorﬁgphmes

|
ﬁigg%ﬁgﬁ;ﬁ%e BE) gn?agés}gatl)écﬁl‘éf :Bg #90 %hﬁ'ﬂf‘esv E&)Sﬁ? oF KRS material is
sichgbatuic Inesmtat}ke fos usimgtang qflthiessety}tasmf paetrseEine telvellmg is partly

hyhri di zation se nts or_j.n e vicinity hereof
cArEied g %Hled?éyﬂ%ggg rﬁ%@%%? ddeartqdr i §i, using iradfonal vi-
e : S :

el B e O DG PR M gy e same

flogingyapahilitiesciseirdinay cdnekeeenyheprexbesedrid ivﬂjrhtyorisoFurthermore the
ocations close to the tion. Preferably,

ek {RAYe e B U BIoAE L 1o SgmEl i edges and

RURLBUEESs nore preferably Iess than 10 nucl eoti des,

even nore %referably | ess than 5 nucl eoti des and nost
preferably | ess than 2 nucl eotides. In one enbodi ment

tﬁ a nt jnvention relates to carrier nodules,
tepg eysiingia CBWPS?U%E AY@neRh IYK ieRyaleq, dio e fether advan-
[ and
PR o B il ARBTREEoL MR A BRE e T
¥eaﬁbmon proximty. The linkers preferentially have a
l ength and conposjtion to permt reactions between
re@%?%ﬁﬁ§w¢5mwgwat #$:i gonucl eoti des, but yet
n195wgﬁhgg reactions with unpaired entities. Mbreover,
t he assoﬁlatlon bet ween the ol i gonucl eoti de and the
CRG may be through a covalent bond. In certain
enbodi ments, the coval ent bond nay be nore than one.
The |i nkage can be cl eavable by for exanple light,
OX|dat|on hydrolysis, exposure to acid ~exposure to

Y Y |
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between the attached CRGs. Dependi ng upon the
circunstances the library can be fornmed by nmultiple

W@ b@alt@b2 r eact i ons, wherein each internedi at ePQT/DE@E/000022

is purified before the subsequent round of reactions.
Preferably | ess than 20 chemal reactions steps are
required to create a library. In other enbodi nents,
Fegﬁwrhaﬂwﬂ& chenical reaction steps are needed, and
nor. e fer ar e needed to
Shcind G e Vi S udef SRR Gnlpgere.
screening for reaction products with desired
activities (such as catalytic activity, binding

afifa, mhet step bf matdergns petedringi thy paxemeat pax mayuhedndebdfieat more of
i,n E activity assay) m ght be perforned according to
Qﬁvg W&ard protocol. For exanple, affinity

seh@swmg RS guREGirfsIrRorie 5BNe RP BRLEO {f’fﬁé’ AGRAEI N9
to the pr|n0|ples |n ['1 brary-based net ods such ‘as
phagsyidg spheyg (@hottthemBenegnce, 22S, 1315-7, 1985),

T NG I

Szostak Proc Natl Acad Sci US A 94, 12297-302,
1997) or DNA encoded chemical libraries (WO
2064100 1EFE ZnbVONROG2)s OVl 0AAA2 pmbSdineentsi gated alrove, the characteris-

t t f le. b f d .
553 Phitey SosBPleRavseEn Y i sich: e Bl eheh Ray Bgeay pied oy cither
G&klﬂ%n&@@cﬁf 1%§1n§|asphaﬁr19§y IB'@tultlhé&?% §6HneH1c§1 @11&11%?}@: novel and

1006 1997) or function based sel ecti on schenes
(@ed@‘resleﬁvemenmnm a@louhng\lm the AcaentSoierltloS. 13],16 &racteristics of the

10523- 98 L nc te ntitjies of ~100
Roveaer | ady § T e i St 4eBtney e 4SS wareamOnS of sand,
GtBRed ﬁﬁﬁh@ﬁk&ﬁf&ﬂlﬂﬁt@ﬂe QM1 Es%be\xflﬂfchBE‘éest PR gu‘l‘tgﬁle means for
allowmng a truly broad searc eS|re activities,
bpplyung,cl@ﬂ@hngajon@actu@f dndcb doirth bhdewiof heagonkistenay yncbﬁ)n prop-
cted or artltloned for binding to a target

ﬁ‘glle t‘i paygn@qii X “dfitheix f0 PEWPEEHio8n or partiti oni ng

nmeans any process whereby a |library nenber bound to a
target nolecule is separated fromlibrary nenbers not

boa fitheo adangetoussingmulieent, Gl @ahomereinéicdment layers ale arranged

acco l.i sh vari ous t.hods own in the art

Aodke § %dfedtﬁ% e Wi A tocastable REmTBl By such tnal the rein-

Rfr@ffn%n@ big vk %nﬁﬁ‘ée%(iﬁ kNE eﬁmﬁf&ﬁ If)a nt {436r. b['h@eld?l%&n%l 1R&0d step

target is favored over ot I ng “event

Ulilisesltefagt that Hiendim gugini;tsmgthebmdﬁnhaténddwhnsh g ptekent between
be usef as.a therapeutic

resent invention
e RenafRiE tndgRostee B 65 GBI LT g stength that it s
POSRIEHY ufRR REGREMLADIAY lmh@% SF e TR0 hdSthat the
al nost any target. |nportant e selection strategy
dm@ment)taymewuﬂ be ab]leyto azhiditl otedst&tcnunal urepertiesf thewedy iatso utilising
e Ie or_abput the nenbers of the
3@(% P?‘?L %i‘femﬁ sepA s Blﬁfofo éérapgfemng\ﬁ@ﬁalﬁi}ﬂ%@e greatly
Qh%'g{l&gwﬁ&f fefkitd %&e@ﬂﬁ PReGhitkGed {oer%m'f&\ééljnéllﬁg edfcially designed
['1brary menbers bind |n to a given target
fovlaesmiletiiBethéectypelof stkessesy nmenbers can easily be
identified through their encoding nucleic acid, using
standard nol ecul ar bi ol ogy. The present invention
fﬂ' 8RE! Yo ?J\)T&é § Ak ﬁfﬁtihft%’ b %gb#)ﬁgh{égt bRl RG] Bfrel RinfBfl¥ment is
known ta get Tecu tion, novel unknown
adfed@lusing dre rbemmg s.eowkeredatbyyisiad d¢datoi the dity mitti tn ghe pavement layer
nol ecyl es  of selegyéd I|§1ary nber and use these
frEpnged R e U08tad8 Reirrithy thi castable RaYFGERt mix.
nol ecul e. Sel ection of binding nolecules froma
display library can be perforned in any format to
identify binding library nenbers. Binding selection
typically involve inmobilizing the desired target
nol ecul e, adding the display library, allow ng
bi ndi ng, and remove nonblnders/ meak blnders by

— o M
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Furt hernore a ni cki ng endonucl ease can create a
term nal overhang of arbitrary length, for exanple N

w@dBkweot#eh' - ... CC/ TCAGCNNNNNNNN- 3" 3" - PCT/DK2006/000022
... GGAGTCGNNNNNNNN- 5" a digest results in; 5 - ...CC
- 3" 3" - ...GGAGTCGNNNNNNNN-85' and 5'

- TCAGCNNNNNNNN- 3" I'n this exanple eight Ns are
dn dbeprior artthethpds; rthel agphek Hayry, is tqquﬁlygplapqqgwapreaftex the binder-

BB RRE i the Tt OF kY R SPIRABRT WG <R b igephalt lever,
GRS tRE Bintdélaédrﬂtédnf‘ng YRS s‘ébﬁgntﬁﬂ‘ly'ﬂiﬁ%dn’@'otr Bes8BE gfél Vs in the
capacity. A small fraction of the total nunber of

@@ﬁ@dtﬂa@rs‘éfqﬂnethc @esent inhingiorxdzovyiver, odierd thshugéuortar is an inte-

Narrel ences. fo ng..a reco uence
TSRS, R REATRS T Rl RO RLh A R ERoRES win b
RoCHIi g LRI U BiscE 3R BvdeR &Eﬁmien@égkégdte%aﬁ'ﬁcl@s ro%sﬁé h&dhb R Will be
enzyme can be ‘'used to create overhangs of arbitrary

Ifdled ttithiihe frdegralamgrtarequi renent s for a stem | oop

structure. For exanple N. BbvC I A conbined with Eco

RI; 5'- . CC/ TCAGCNNNNNNNNG AATTC. .. -3' 3
In SWWNWJM& are achreved \Rq{hgﬁé _Prés%ﬁ’é"ﬁév%l kil inven-
CGNNNNNNNNCTTAA: '

51've méﬂ@mmmmon cﬁ‘ a dm @tfatenal AAFEIC as tIR drg'mater(@l per se, and

th f
hrelrReRg o RIS 0 P i e A3V CapacT 6 gvbatedss Sgponethe ad-
%ahtﬁgéshﬁa)gﬁ@nﬁf’)ﬂ‘ﬁ{eh thdTOWRYL high! donr&RRB s8BAsth BAY bhtEng tensile

nunber of can be chosen arbitrarily thus giving an
istreregth mawéaeeathmdﬁmgi capparispy to thas wh kraditioaataspimalpfor theeprior art

t ot f. possible sequences in this e I

s JHRT ot REeT P oS0 St DORELES BT 1A oTder o apply a
rbﬁﬁegeuﬂté@ﬁ cSRAHABGRe KbhiINGart, 8Rerd £ Ldr0f SR Wil 14SBhieved.
Al t hough the | ength of "the cddon segnents may vary,
t he codon segnents nay range from1l to 50 nucl eoti des,

1 to 40, from 1. fromlto 1 from1l to 10
BBtk ey 00 Brivuty I8 comupBnh 1 (55optiotngrctd of tement
Basdd: mikes S adhi®kd 1R 1MIGh SRS thONYvisint bomabidihen allowe for
| ength of the stemform ng segnent's may vary, the stem
se gfmeaty @rg@mqwﬁmbehséaﬁaralthq pawaammt foreaks.SMooeoser, it is possible to

cl eoti de 1o 40, mb5 to , from5 to
AGRTEL SR 4 Dtk Atk dink RO U wRciDP seeor st irgpIe by pro-
@[cﬁn%@ hi gii%ﬁ amkaunt dBultththi gﬁlgerfolfﬁranégcon&%te E’iﬁderQrQateI%i]ls to the mix,
22, 23, 24, 25, 26, 27, or 30 nucl eotides |ong
Theghee npdnlusfof ehetieitydwi ket achievieet G ¢hre dther lmndnpxbrdmgwg higher

TR 1 P en P irad iR PGt S iy ech ORRAPBAHEN of clas-

Bend) to a stretch of 20 nucl eotides. However, the md
section is preferentially a single phosphodiesterbond
or 1, 2, 3, 4, 5, or 6, nucleotides long. In one
sent invention relates Lo a nethod
o RO CaHTFi SRR 1 % SEIeOR bl BOU B ByrteT gpidyas well as
WaEfoRcdnitait fE GlerSthIBAGLME Shef c%él@v\dvﬁeged[s%‘ﬂ{ Hifel Sﬁr@s@n ¥HEnts the
digest further are treated wth a phosphata ch
mﬁndugbSWhQMBMmbMoﬁﬁHSAenam&enhutﬂmpewemﬁndwgumn@ndengdﬂw
MO . stFr stre&tures Seyeral. suitable hos haﬁaﬁes rF_ .
RBVIRRRrSUER G5 1P CT4cks 30 B pBiSae APer1ory. pROSBHAbeBeed for rein-
?(51@1 g%efts 1@1?1?(§Eérﬂéﬁt or Ik Alsii o tReSRIS RS ?o tﬂerTa&r{ﬁat the combina-
iment the present Invention refates to a met hod
tlon of bitarnse il the-ultearpigh fstremgth ooncodte avild ipsplideysuch larcmcyhty to the
where t carri dul es_cont .5' . phosphate t
paysenf ﬂ}% np |C£f§§? gL PEFUERRISE Sos%ﬁ%lf‘e’?@: HeC fohihg faet that the creep
R0ACH D! Oshrinkag
e LR PSRl ORI £ B 3Pr® pTgTE A hrinkage
where the carrier nodul es are phosphoryl ated after
ligation to a star-structure. This prevents |igation
between free carrier nodules. In certain enbodi nents
t he present |nvent|on relates to a nethod for re

S . - o o T
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10, 000 grams per nole, optionally less than 5,000
grans per nole, and optionally |ess than, 2,000 grans

wperooniee2 such as | ess than 1000 grans per nOPET/DK2006/000022

Preferred small nol ecules are suitable for oral

adm ni stration. The terns, "s9mll npl ecul e scaffol d"

or "nol ecul ar scaffold" as used herein, refer to a

emﬂsm'e@raﬂo oohipyeriel bh dmhsfgred overdeng distenesist ut anaydieesssipalated in
i tabl e, f r f unct ation. The small

EP??H e bl EPmﬁ'bF%dc@Fi (éf:saffol d may have two,

t hr ee, four, five or nore sites or chem cal noieties

suitab[e for functionalization. These
Thespecoh atdpedics of thei THS Anayheoacipthat albagategates ks Kidldrsasand and

PR g PAPLEY B F SrticD RS e S Rbhan, Reghihagh the Mafied prop-
SitelI CTRY ﬁné?dhe@a@ﬂ(tlﬁg N&yer I @et‘éﬁﬁﬂ'éd 1 BRMnARH sfa@é’sc@)f M&paring the

group” or "chem cal dgroups " or "reactive unit" as
useditéretheistone aed eandt aggeaggtes havd beeh hesliedt andabpbithreemfs applied.

TRe e inRer? dsh e sorwgectbroaliet B iRk dfer usting) of
hfy”ﬂrlir@ idlOstredt F@r%lh&’ér NG PG kum AR BB aceiRR %Hearggfé@ht‘és and fillers
mol ecul ar scaffold, or other reactant useful Tn

pr bz inmriking vessdl. do ¢luls ohener ahes yntcn ésadsled e Solrpavement structure

i nstances the ch rou not nucl eotide or, a ..
07 4 e Remager cPRerElsGPRigh d8petne AR THEBIIAEH S gf binder
106 HPEEA &Athe @ Mhi ch have participated in the
§€n5%25|s o#etggﬂgg?ned chem cal conpound is not a
naturally occurring anino acid. The term "associ ated

w th" as . used rer t he |nt racti on .bet wee
B i Ve, Y Sintc 23 e, Ditippn o sed Ebeasafin S ary i hat the
B@rﬁlﬁé@fs%ongﬁ&el M6l WothQUry IR BarRBY bidch €S bﬁ{d%rs sand and the like,
associ at e mrgh' one anot%er as descri bed herein,
whegbritemhy hi swrdsywahdait lessingits progerties tOmp walegribe mrix is mixed
no - coval i nteracti Pref era t he ssocrat on,
S ST bersRORS nd RastablS 6 Snibi hekprianci qyaraciirstios of

E&ﬁmpé SoncRil pibA M thelaSpHadldoPon, t r ough an ami de,

ester, carboncarbon di sul fi'de, carbamate, ether,
throether urea, am ne, or carbonate |inkage. The

oval ent .associ ati qn al so.include a l.inker
o us RO ShmBer BUURCp B SpmPRstrT SEmgh of Y UHSA
B2y b‘éoéﬁ?tlls?&'it suchtBEARE | BADrdsBGE léq"é‘néjt}{qﬁé%g@é" iPARAAG from 3-65
van der"Waal s interactions, dipole-dipole
N ailcpe:rmhrg opithesteaipei ang mixt égsagt iBeihsy, soydr ophphdscof mix de-
|nter§ﬁ$ magneti c interactions, electrostatic
PELSEY ﬁ§m¥@t CEXF%0, two or nore entities or

agents may be "associ ated" with one another by being

present together in the same conposition. The term
Thafurther addulkaet dshael IsléiSAh 'Esr thi Mact tiedtat smay be aisech i coastructional

rou associ at oenu eot.id and a se nent
Bt a2 BREHRES Byl e AP RL & p e e

towards the 5 in a second oligonucleotide and a
EQIMBNL ofu@péls the 5 end which can hybridize to a
segnent towards the 3' end of a third oligonucleotide.
The carriernodul e optionally contaihs a codon or
g@kﬁ gapon segnment. The term "hybridi zati on segnent”
& herein refers to said ol i gonucl eoti de segment.

The term "star-structure” as used herein, refers to
angg.secpndar \SiBtd 408 @reminnvol vi ng at Ieast three stens
of nDstIy doubl e stranded nature. 0, 1, 2, 3, 5, 6, 7,

8, 1608/ nor e MREELARASi Y& M si dues may separate the
st goin the lc case where zero nucl eotide
reg e)s areAé%g‘(?lt%Sngb%%r stens the junction is
called a Holliday junction. A star structure may
consi st of one nucleic acid nolecule, or it may
consist of a plurality of nucleic acid nol ecul es. The
ternr reactron proxrnrty as used herein, refers to a

- . T T L T . Y
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reaction as tenplate. Two bands with lower nmobility in
the gel than double stranded vi pOL7-vi pO78 were

woebmenwss2 The | ower band corresponds to anneaP@MDK2006/000022

vi p038/ vi p076- vi pOL7-vi pO78 as seen when conparing to
t he equi val ent | ane 8 w t houty DNA pol ynerase. However,
the upper band in lane 4 is unique and therefore
corrsde¥i Ng oBittwelBE0st randed vi pO76-vi pOL7-vi pO78.
Consequently, this exanple denonstrates that DNA
st 2 %r es cBiMlebe converted into double stranded DNA
a (idh(z)r ef org.. lifiable. Exanple 4 Chem cal
reactivity in e center of star structures The
ctwnoccwl r eatltka/High stengthe\sprait er of star structures
was acconplished by using the following tri-functional
cri®s¥ Yo nker Wats At thefBmdeisycci ni i dyl ani notri acet at e,
Pierce cat. No 33063): TSAT MW 48 6 Spacer Arm4.2 A
l%l_’%&é%lﬁ« ol i goes: vi pOL6/vi pOL7 or vipOL6/vipOL7/vipOL8
Ped by DNA Technol ogy Arhus, Denmark), all
having an internal am no nodified dT (d enResearch,
ca, 30N © 10Ak@RBatexJ-1wam@ nmi xed in 150 mM NaCl, 100
nmM sodi um phosphate, pH 7.2 giving 20 uMtotal oligo
corfethtr at i oRitumse B¥0xt ures were incubated at 80
de C fop, . mnutes and slowy cooled to room
tegrrgrp(gfz)ture ?H%é\ wat er bat h. TSAT was di ssolved in
DMB, 107610 foBthdeerial dilution in DVF was prepared. 1
vol une DMVF or TSAT dilution was m xed with 9 vol une
buf$ Ygi vi n§ilicapanb{-2Bpu0f er concentration of 150 mv
NaCl , 100 mM sodi um phosphate, pH 7.2. 1 volune
byid.65 &1 DVFUGia Pl @fefeh SPhaldi | ution was mxed with
1 vol ume anneal ed ofigo m xture giving final
ol 3@e0 FSAT r aY¥aterqf the Binder 10, 1: 100, 1:1000, [; 10000,
and allowed to incubate for 2 hours at room
tegierature. The reactions were anal yzed by PAGE;, both
REGIVE 3 7. 5% pol yacryl anide), as well as by non-native
PAGE (7.5 % pol yacryl am de, 8M urea), followed by
stad oo mg W t b etdhadsgmibpem de, using standard
protocol s (Sambrook, J., Fritsch, E.F. and Mani ati s,
T. 1,4989) i nBitwileadifillar C oni ng: a Laboratory Manual ",
Secgg(ggﬁdi ti %ag Col d Spring Harbor Laboratory Press,
Col ting, Fbor, New York).Deternination of
Neys pophi | Gglidddrnase- Associ ated Li pocalin (NGAL) as a
Di agnostic Marker for Renal Disorders This application
i s23000n- pr ovilsiasard Ogfmu. S, provi si onal appl i cations
Serial No. 60/637,503, filed 20 Decenber, 2004, and
6 0,307, fi : e 2005, which are hereby
[ gé%fago/(?at ed L{)%/rg?lé%ésrteéﬁ eh [ t%Hei r entirety. Field of
t heo,00vent i orwdibeoftheBémder i nvention rel ates to nethods
for diagnosis and nonitoring of human di sease by mneans
of measurenent in a bodily fluid of human neutrophil
BEIAPERHse- associ ated |ipocalin (NGAL) , the abnor nal
concentration of which is indicative of a disease or
gr of dise A1t .S+ hstance di sorders of the
Ki gﬁ’gf\} ;?esul t@%gé%aﬁésgéclwe@ged renal function,
i nchodihg t hdameaB&d by ischemic injury (due to
i npai red bl ood _supply to the kidney) or exposure to
nephdB8tbxi c a%"élh‘l%e@%e‘isej ection of a transpl anted
kid o, The ods of the present invention are
par?’?gu/f’arlyrml;fsl,gful for the early detection of the
remnajlorespons®nlie@ i schemc injury, the clinical or
pat hol ogi ¢ consequences of which are typically acute
r eR&H0F%i | ur SikiggrReand O-4k e t ubul ar necrosis (ATN) or
acute tubulo-interstitial nephropathy (ATIN) , and can
al so be used to nonitor the course of renal disorders
i ncluding the response to therapeutic neasures .
Background of the Invention The detection of renal
ischemc injury that may result in ARF, ATN or ATIN

T L T Y - g o o
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predeterm ned cutoff value, said cutoff val ue being
chosen to exclude | ower concentrations of NGAL

was®eoiwmtrd with conditions that do not affectPE@hBK2006/000022

ki dney, wherein a concentration above the cutoff val ue

is indicative of a renal disprder. Furthernore, the

present invention, in one enbodi nent, allows the

di@coo 9 nat i Qirhetgearendihf Apheint degrees of renal

di sorder. Thus, e.g. in one enbodi nent, the nmethod of

t ht0,00¥%ent | onVetengriheBindsr f urt her step of conparing

said concentration with a second cutoff value, said

second cutoff val ue being chosen to excl ude | ower
reatieiiengh JMNGALs aggotitathedbold fecivel pased tite gn éeerease

of renal disorders that are unIikeI% to requir

€.
inrthe Bifemen spnigntxdaprdaged thastrength and Nduhs o4 filashciiy gy well as an
the cutoff i s.indicativ
ot LBl BT s i EGiBlesty PRl el Stodulus of Bl
i8] VigleSBitdien aned Yk Sra@iticdhh @bt Bhtken andl the Biaderf was a high
renal injury that may result in ARF, ATN or ATIN has
visngbrrementbased Bindefut i ne clinical use, as these other
mar kers appear in the urine too late in the course of
devel opnent of the renal disorder to be useful in
Al19ktden@géshee Bhdedioaivadighto t he devel opnment of the
di Sorder or to guide preventive or therapeutic
nmeasures . This probl em has been solved by the present

AIBRSL 88, LSR5 IR B A e B, -

siepabs i silidekand AnioTREC st udieg thedgesindehatto tid kotimix above
the earliest marker of renal insult to appear in the

o Cné\frenicpplinged@iis tq lesuthiapeOr§ shen bptaliphi wasmbyedavih giater and
aff&; tpe init&%tion of the insult. The anal ysis of

iig 5??”&%3Empn accordance with the present invention

thus offers a nethod of detecting renal injury that

may result in ARF, ATN or ATIN, discrimnating it from

bt fuetheniesto déferent mings agdording te thearegipeprnye aess ghxed and stored

rmts, instituting apptopri (= ,
ORAC 3p atbtor b AR eREB G Ber T RRAE b AT IR gonecd
Bdtwaén brmun@alkeni Tid midshode sebdsal fism Airestuain anelt latdexposure
i nclude, but are in no way limted to a sandwi ch ELIS

A
denney vienape kelier hamns dser perrd euisidg jor a minigpmyof| 1 4rdaygy the mixes

net ho or ,a_dipstick. riptio t i
PEREod e Tu R L PR oR 5 A 3h B AT tst itd
& Had@arfl O6adsaK biABé hatl bedalpyeel val ues with respect to

the diagnosis of renal affection in 60 adult patients

Adlei baang phiced Fssipixealwvataiteassiipaved dp eepgirate thenyqpds m the pave-

R SphaabeiBdh PR PIE LAt LTS PR 880 of o
teRCArbslaeh k-8 WieotBeRROMBI LGSR QRGIREdINY characteri stics
(ROC) curve for maxi mal plasma NGAL val ues w

th
The est araas vane lefl ghedes avfl qveryab haprsdesti gmpiles gk cores) were

g%g’? SIE%%L éﬁgﬁiﬂfﬁf{ eiéiE]il ?islg (%:i{sil%( é&:)sgtlﬁllréé g&/e?eoﬁglﬁ)&.%ﬁg?cted and com-
HhreD a6 ¥t foad HeSitivhdl Rethefpgble pa¥einbgts dh agdw@ 36 Svalbate integ-

dialysis requirement in 32 adult patients admtted to
sitth osidi and| ageregetesiisiabu mneanshiinallyriie bendingegmpression strength was

i, agnosed_as having renal  affection. Fi 4,. 14
duRHERREE 1Y rndly R Bioe MR he® B e s Yy Rlces hpoveen
vt OMd ¥ndbRkRd Rat ifeMk, sdemhat e saentte dyvdlepmeéntptagroemparable
of an abdom nal aortic aneurysm Flagre 5 Tinme course

of treditiorelly Miesd samitflgkibbnpavementsi Pliighslyighps sompregsion strengths
femal e pati ent who devel oped sepsis which did not

affect renal function. The urinary NGAL cutoff |evel

(329 ng/nL) for the diagnosis of renal affection and

the upper Iimt of normal for plasma creatinine in

wonen (0.088 mml /L) are shown. Detail ed Description

of the Invention W have found that concentrations of
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requi renent but is diagnostic of a | esser degree of

renal injury, is preferably a | evel between 1000 ng/nL
w@ea6B0O6Ng/ nM., such as 1250 ng/ L, or 1500 ngPEL/PKK06/000022

1750 ng/ L, or 2000 ng/nm, or 2250 ng/nL, or 2500

ng/m., or 2750 ng/nL. Prefergbly, the positive

predictive value for the higher cutoff value is 80% or

WBE Ereglittedtl as c8hYaret oD &ditienad.seRDFhepiblepaeements having corre-

Alternatively, or in addition, the negative predictive

spandiag COMPeLHEOi gher cutoff value is preferably 70% or

o f . _ , : . ‘

ORaEs pRIeHEbH 3L AS LR g Ui EERad R EF TR lofine fnished

paBkntafifuetitd @ord detéctdddd beasinpie nesv indlivembaetongiositions and

and/ or treatnment for another disease which may or may

mehods sel f be associated with an elevation in bodily

fluid I evel s of NGAL, and in which renal affection is

a possible conplication. In this situation the urinary

or plasma or serum concentrations of NGAL that are

BPé&stpipitioh od tid DPavilags pat i ent' s underlying condition can

be nonitored daily or at shorter intervals, and the

Joaskt iHnstrasssdhe eaPRRSUE SYSAR1 | be indicated by a rise

%égéh%ﬂﬂ&hﬁﬁgﬂéﬂﬂé¥ . or serum concentration of

L over e preceding levels . In these
ci rcunst ances, the magnitude of the rise in NGAL
concentrations indicative of the onset of rena
affection is preferably 50 ng/nL or a nore, such as
Befailed Descriptionptdhe dnyentipBo g/ i or nore, such as 200
i a@d a5qFsd Aot £ mif WhhafR1hGPhere, in th

%g¢%tl%&1gg§§?mg?%gE%%gsngfﬁ%loroﬂ%{e?nA f&?ther ere, 1 e
aspeid, aghretdies iprths evipe iofiv@ntd Darei covered by tatbetumetdisdagean. Due
be used to nonitor_ the. course, of renal. affectians
§i th¢ Alacky; @emﬁf@nwa@fs%a %memnquémeg L w36l aldfﬁefﬁ He i%}e stone or sand

2 | el O deP ﬁ)?%@@ it fhetdAEPAPELN Rt and/or micro
%%%%%?L?%M?ﬁHkhg§g9?%}gdnstanc s,ltﬁg cﬁgnge in NgALO

tinwelis anddd, theehindat wilhehst appisedoih suéficibnti ameimys ovver the entire

regeneration, provided that any concurrent .
RS Ao SRR QU Ors barfe d eI i+ Srapfler particles be-

| : | i .
R A P S ALt OB B B Iy oy binder
fnl thi dpaces etvadearthé dargernahgranicngdearnding whihettjime blisdding these
provi di ng the earliest_possible indicat.io f nal
PHJIEIES toathg TRIKING m‘@?%‘%\fﬁﬁ@ MiKae dogaiRer iwith H%FE’PF faﬁ“%frm they are

. q I . . ; :

S | RO B oL DB OOy R IR L T e My with
dédrpolweldr.out at intervals not |onger than 24 hours, and
nore preferably at shorter intervals down to a
suggested period of not longer than 3 h , or even
BOHLET, dglgge-d N3 ﬁlg_cp sljlcfwiﬂ% tl'xé‘éé{%iﬁed' stERPYb G BRY Rovering the
occurred, e.d. during a surgical procedure.
Maasgatsemt thefbilderBncoNGAl biitorensanipdmealle shobaddyagdgregates 4 be-
such as_a urine sanmple, can be perforned by any .net.ho
treen the bArBdcAREEeSRtes Padt 9R3IL BiwngR F%‘équg ﬁ%‘%ggﬁt%' i§y mixed i be-
gﬁﬂ%ﬁﬂéﬁﬁﬁéfﬁnd precision. Preferred nethods are

I ndi'ng assays using one or nore binding nol ecul es
specific to human NGAL. Such bi ndi ng nol ecul es

i nclude, but are not limted to, polyclonal or

nonocl onal anti bodi es agai nst NGAL or specific NGAL

bi ndi ng nol ecul es generated by other neans . In a
preferred nethod, nonocl onal antibodies raised agai nst
reconmbi nant human NGAL are used. One antibody is
linked to a solid support to capture NGAL from a
sanpl e, such as a urine sanple, while the other is
linked to a | abel such as a dye conplex, or bio tin or
enzyme that can be detected by any of nany nethods
known to those skilled in the art. The solid support
may e.g. be a polystyrene or polyvinyl chloride

o N o S 1 "~ AN\
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di lution buffer was added to each well at 100 ni/well
and i ncubated for 1 hour at roomtenperature on a

wGebakiomger abl e. The wells were then enptied, wWeGSHBE2@G6600022

bl otted as before. A substrate solution containing
tetranet hyl benzi di ne and perpxi de ( TVB- ONE

Kem En- Tech, Denmark) was then applied to each well at

100 mL/well and incubated at roomtenperature in the
crK1\Vs exactly 8 mnutes, after which the color

reacti on was stopped by adding 50 nL of 1 Msulfuric
BAEND® £52ER Pi&daratiohNsF diydhitedisr hiad aesitef high atramith Sisphalt,
at a wavel ength of 450 nmwere then read in an ELI SA
qkchtlet desdg rppleation avlyi wafet heeds itghe addesotonthn das materigh gvhere

m The concentrati.ons of, NGAL in the sanples were
tgﬁgﬁﬁEaﬁ@Hﬁﬁ?gﬂ£?%ﬂﬁW?ﬁ%S@V%ndard curve generated from
heyink 3hd halBesRARGRI kAR BEFaRE; t he calibrators of

1
known~-concentration. The assay had a range of 0.02
Nghixiing the aggrggatts, with hot tatudenereatiog alhiokinix;( 95%

confidence limt .of difference fromzero).of 2.4 .. :
e Wit ah® RBi MY ST PO et (alh B i g ik pitumen cov
PuLbd hgﬁe%ﬂés' REaloptiand vaRPPHRShot THIR 16 aRGRtAldeatak @nte@berature
NGAL was 90 ng/nL in a pool of normal human serum and
5.abomgAMC;i n a pool of normal human urine. Further

exanpl e how, cl i ni cal ,and. paracl.i,njcal .corr tio
T cueEtaRe AP G S Tbr P e Lnbat Tt 2 I G
respect to renal disorders, of NGAL determ nation in

serumor plasma and in urine fromunsel ected adult '
Dadetbnd scadiing tedat | avieospitheabindentie nehens o arcemgniitious binder

e U o B R b
QR@\Schréé Ly compPild @Rineht, nfickAdili @) dy BaH, kkiagh.Cal

correl ations Contentrations of NGAL in single spot
sanpl es of urine and serum from 11 unsel ected adult

atients admtted to.a hospital j.ntensjve care uni ,

B arctiiinganrian | ianah pulieh FEREYRARLE e among
ShliNder@nt, AR DM AGHERT Gbr-PRbEHTRRY Rerkredud¥egents, air increasing
concentrations’i n uriné and serumfrom 11 patients : )
codacedasing agentwyi silicac Hlagiagalflyaastl, lstaxaetiyhe empthgapelymers, Perlite,
gbrnal.v ues: s:NGAL 90 ng/nL, u-NGAL 5 .4 ng/nL ALL:

Eﬂ?@umﬁﬁbﬁéﬁﬁwukﬁukenia; AML: acute nyel oid | eukenia
ARDS: adult respiratory distress syndrome; ATN. acute
tubul ar necrosis; CRP: C-reactive protein; HRS : .
hebktodr naldingy delome ;] Wiereimeirifpicementafipngs ape added to the mix

B ki SR Cpl o R oA e e BTk charec-
is@Ql u-NGAL/p-creatinine: r 0 . 418 P 0. 1 s -NGAL
neutrophil count : r 0. 273 , not significant

S-NGAL/s-CRP: r 0. 064 , not significantAll the

i ents had raised urinar ncentrati ons of L.

gﬁéwegreea%aranavslpweﬁl%@éalcla?ﬁ(“ef?%ﬁeg FeEtingan eptiiind o 4

urinary NGAL | evels, but only a noderate correlation

bet ween urinary NGAL and plasma creatinine. The case _

 hisfiethad Sorcdriphyicga b yltch InginsismgtiaasphdiNpaveseohiar asbaradz egherein

by an extrenely high urinary NGAL at L en, there
R BOBRaR BIaLrighAYPELRG G 1880 fhio PF ot BE e s the
: .ation between serum NGAL and the neutrophi
?ggﬁ?ﬁgﬁgﬁi that serum NGAL is not a reflection of
Reutfixiaphid granuldmrpayementondterial widt Watehin ardénte ceaate seastabie
NGAL were raised in patient no. 3, with a neutrophi
coBRMEL By 2. O x | OVnL because of acute |ynphatic
e I o j {: ikt h an uncount ably
|o§#ﬁ§%%%592 ?ghgﬁgk ?P?q%g?gﬂgéﬂ%f acute nyel oi d
| eukem a. Furthernore, the lack of correlation with
CRP shows that s-NGAL is not just an acute phase
protein. Repeated anal yses of stored sanples showed
that NGAL may have limted stability in urine sanples,

o I o
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men, creating a hot m x substantially corresponding to
the nmethod of preparing a regu lar asphalt m x. The
wo edobownesy step of addi ng the binder, and optiPCEDK006/000022
ot her addi tives, to the hot mx wll cover all the
bi tumen covered aggregates, (which will be conparable
to granules, with a dusting of the binder. The dusting
-may el eCRachBiph@thehepaventayit métdi ng nmore or | ess binder
and other additives to the hot mx. Wen all par
-t ihgrdsaingjang curipthe HAVErATY M ones constituting the
aggregates, in the m xing vessel have been covered by
a dusting of binder, and optionally further additives
7 uedihddh adcotdity faclain 6l wierela thottes bf akxinggkd Bor gramtiar material
hot mx is stored and allowed to cool. As the bitunen
With water isisatrisg ombboong pithe folloRyineBSaRY t he bitunen is
| ess sg&ﬂ)gﬁg} H&ﬁis assured that the binder covered
“sépardt ﬁluw%ﬁes’mﬁll not "melt" together during
-Staoiadledrudini@ef; ur t her advant ageous enbodi nent the
binder is an ultra high performance binder, and
-f writéecBll 8kef; ul tra hi gh performance concrete binder
_w%ﬁ)cq E:rlilse.cenent, silica, fly ash, slag ash and
ot HEF "Sthi Tatl e very fine particles which may have
St @nefet Hat@aig tnitgk, Characteri stics. By the fornul ation
ultra high performance concrete binders is to be
qmdmrswgbﬁ conserionaleponcigieaiipg fasidat i ng ultra high
strength concretes, where the conpressive strength
typically is a factor 10 stronger than regul ar
& MGh&d B&ordingto E10in 60FRrdih sty ghlapp, §peainipcand levelling of
concretes the conpressive stren%th i s above 400 Mra.
e pavemsnt mirgmis ba caTigs Rhidweenasyf s olgWHEsBeEds: i xes
re arﬁ%&%ﬁqggregates, cenent and further additives. By
qr dt° e“addi tives, the cement and the fine
Paf donete@Spavet; | S possible to create ani mensely dense
structure. Furthernore, the use of mcro silicais
extibratieg gqyppioRkEbl e such that even small voids between

t he aggregates and.the, cenment particles may be filled
Wi sﬁlﬁl%%?g SgPﬁ?P@g?aléxfOﬂfling‘er particles. Furthernore,

mcro silicawll, when it reacts with water, devel op
a very strong structure, which wll give t he overal |l .
%t Matiod rascerdddtos elaiem gt hetein ther tien édevslingnengdyegngacting the

enbodi ment., the. further | £ Lch. may be added
A3 PR S ﬁ?@?egf)gtnt@/ %etﬁqg#émé?’?ln %Eér%rlgy be sel ect ed
angnerssand, cenment, stones, plasticizers,
super-plasticizers, water reduci ng agents, air

i nerveast mgneal fivetsi easi ng agents, silica, slag ash, fly
ash, latex, acrylic or other polynmer types, Perlite,
N@?%W%ﬁ?%te, Leca granul es. By addi ng sel ected

e§iREd AétRod9 the hot mx, the properties of the

fini shed pavement may be designed according to the
syob dliah thepurfoesie rerfderdsaanqedlr e with askiggoustatstrociig. g
further advantageous enbodi nent, reinforcenent fibres
are added to the mx after the binder and bitunen
CRVAERE] A0 @EA L6 Sla Ve wRbkRl The Gtdphs HardedihgSdridcdying the pave-
characteris tics. As the voids in the asphalt |ayer in
mhet thixnhghisdlude coe pumeramiithe fdlopiing:ed with the ultra
hi gh,perfarmance concr,et e binder b ne

or SRPiEe FBRISRE SRRIEME o Bt el ehd
dugditdihg ¥ cash fleoriniiehd,y of the ultra high
performance concrete binder based slurry portion of

t hepplying bers do haperementstrpeiradusing ke haideringr es are
added after the bitunen is conpletely covered with the
bi nder, the fibres wll be substantially |oose in the
finished dry m x. The invention also relates to the
material per se in that a dry granul ate pavenent

mat eri al manufactured to any of the advant ageous
enbodi nents |isted above is also comprised within the

e . g o o a1
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wi Il have a larger or smaller concrete content
dependi ng on the thickness of the binder |ayer applied

W0 eoobloaieeygr egat es. As expl ai ned above, the supPC¢EHDE2@6K/000022

the bitunmen covered aggregates is dry in that the

bitumen is conpletely covered with diy substances such

as binders, sand and the |ike, whereby it may be

19t a@Hodvatdvedihg lt@@EIMGE wheret opeot mase rénforcanhxen lajees are ar-
mx is mxed with water will it becone wet and .

repgaday e syherads hefbre the fwinp pbihecgsiagraveapitgnixcyichhat the

PRte Sy ST SR PR L A IR O 5”1 bt e

conpressive strength of the UHSA may be adjusted such
that the conpressive strength may be in the range from

12 A4ethpdrageondipe falckgn dn» tereie dicpeinipraeent May pgrelected from
SR, SO AL TR Pl A B SR LR S W

¢ iretsblattell bmBBY cdrBon) $&Ms, fddstiegnst ruct i onal pur poses
as expl ained above, unlike traditional asphalt or

bi t um nous products. Exanpl es of recipes RECI PE 28, 00

% i 14 c ne 0-4 nm 1.7, 00 % r - 8 % ar.
1y 31 hEF a3Bhad g ol et RNV BRBSmpnc) P 10l
1dngdd0orehBi st8gadd B8R0 h¥IAYA¢ af tieghastablegngtiedisphasuch that the
30, 00 % Water of the Bi nder RECIPE 2: 72,30 %
iadereementsvit be amgngesl iz thobmphedRareBo8 13700 % Fil | er
13,10 % Binder 8,30 % Silica sand 0-2 nmm 100, 00 %
Utra H gh strength Asphalt 30,00 % Water of the

Bi nder RECI PE 3: 54,00 % Aggregates 8-1 1nm 2,40 %

Bi tumen B60 3,60 % Filler 15,00 % Bi nder 25,00 %
Silica sand 0-4 nm 100,00 % U tra H gh strength
Asphalt 30,00 % Water of the Binder RECI PE 4: 46,30 %
Aggregates 11-16 nm 2,05 % Bitunen B60 0,10 %
Cellulose fibers 3,15 % Filler 17,10 % Bi nder 31,40 %
Silica sand 0-4 nmil00,00 % U tra H gh strength Asphalt
30,00 % Water of the Binder The conpressive strength
of tests done with the above recipes proved that an
increase in the Bitunen content decreased the strength
and Modul us of Elasticity as well as an increased
anount of Binder increased the conpressive strength
and Modul us of Elas ticity. The Bitunen used was

tradi tional hot bitumen and the Binder was a high
strength cenment based binder. Al percentages are
based on weight. Al |aboratory tests were carried out
m xi ng bitunen and aggregates or bitunen, ag gregates
and silica sand at 100C and adding the dry binder into
the hot m x above 60C. After cooling down to | ess than
40C the total mx was m xed with water and cast for
testing purposes. In further tests different m xes
according to the reci pes above were m xed and stored
out doors at anbient tenperatures. In Septenber -

Cct ober the tenperatures ranged between 2C and 180C.
The m xes were shielded fromdirect sun and rain
exposure during storage. After having been stored
outside for a mninumof 14 days, the m xes were
introduced into a traditional paver, and spread on a
test field, on which test field a standard road
subgrade had been prepared. After having placed the

m xes water was allowed to penetrate the voids in the
pave nments. A curing nenbrane (plastic foil) was
applied to approx. half the area of each test area,
whereas the other half was | eft uncovered. The test
areas were left to harden, and every 6 hours test
sanples (test cores) were taken fromeach half of each
test field. The sanples were visibly inspected and com
pared to sanples fromtraditional sem-flexible
pavenents in order to evaluate integ rity, void and
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