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20 such as salad and ham, and shellfish including clams, cockles, and oysters.
NLVs are morphologically similar but genetically and antigenically diverse
viruses. Genetically, NLVs belong to one of two genera, the “Norwalk-like viruses”
(NLVs) and the “Sapporo-like viruses” of human caliciviruses, a subset of
Caliciviridae. The NLV genus can be divided into three genogroups (I, II, and III).
25 Each genogroup can be further divided into genetic clusters; at least 15 genetic
clusters of NLVs have been identified (see Capsid protein diversity among the
Norwalk-like viruses, Virus Genes 2000; 20:227-36, incorporated herein by
reference.) NLVs encode a single capsid protein that self-assembles into virus-like
particles (VLPs) when the recombinant capsid protein is expressed in baculovirus-
30 infected insect cells (see Expression, self-assembly, and antigenicity of the Norwalk
virus capsid protein, Jiang at al., Journal of Virology, 66:6527-32 (1992),
incorporated herein by reference). These VLPs are morphologically and

immunologically indistinguishable from the authentic viruses found in human feces.
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viral antigens and antibody against viral antigens. Due to the wide genetic and
antigenic diversity of NLVs, these methods encountered problems of low detection
sensitivity and specificity.
Although the Norwalk Virus was discovered in 1972, knowledge about the
25 virus has remained limited because it has failed to grow in cell cultures and no
suitable animal models have been found for virus cultivation. Human stool samples
obtained from outbreaks and from human volunteer studies, therefore, are the only
source of the virus. Still the concentration of the virus in stool is usually so low that
virus detection with routine electron microscopy is not possible. Although limited
30 studies on human volunteers showed that antibody response to NV challenge was
protective against subsequent infection, other studies found that pre-existing

antibodies against NV were not protective. Even more puzzling has been that some

individuals with high levels of antibody against NV were more susceptible to the



WO 03/ 101176 PCT/ US03/ 17247 virus than individuals who did not have the
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because of their presence on red cells, they are also found on other tissues, and may
be more appropriately termed histo-blood group antigens. In blood, they exist in both
a cellular form on platelets and a soluble form as blood group active
25 glycosphingolipids coupled to plasma lipoproteins. They exist as membrane antigens
on such diverse cells as vascular endothelial cells and intestinal, cervical, urothelial,
pulmonary and mammary epithelial cells. Soluble forms are also found in various
secretions and excretions, such as saliva, milk, urine, and feces. In some tissues, their
appearance is developmentally regulated. Despite their wide distribution, genetic
30 inheritance, developmental regulation, and importance in transfusion and
transplantation, their normal physiological function, if any, remains a mystery.
To appreciate the structure and antigenicity of ABH antigens and their
relationship to other blood group systems fully, it is necessary to understand the

underlying biochemistry.



underlying biochem stry. 3 WO 03/101176 PCT/ US03/ 17247 Early studies
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tradi id onal irll_I and AO (or BO) heterozygote is sufficient to convert the red cells to the
corresponding A (or B) phenotype. Similarly, if both the A and B enzymes are
present, they each convert approximately 50% of the available H antigen substrate,
yielding red cells expressing both antigens A and B.
The ABH antigens are found not only on cells but also in secretions,
25 particularly saliva and plasma. The ability to secrete ABH is genetically inherited:
approximately 80% of whites are secretors and 20% are nonsecretors. This trait is
inherited as a single locus gene (FUT2) in simple mendelian fashion. The secretor
gene (Se) is dominant; nonsecretor (se) is recessive. The terminal carbohydrate
sequences of the ABH antigens in saliva and plasma are identical to those on red cells.
30 At least one copy of the Se gene is found in approximately 80% of the population and
leads to the expression of ABH antigens in secretions. By contrast, the traditional H
locus is a structural gene called FUTI. This gene is active in virtually all individuals,

with rare defective mutation such as the “Bombay” blood type, and leads to the

formation of ABH antigens on red blood cells and other tissues.
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the Fy6 Duffy  Histo-blood group antigens have been linked to infection by several bacterial
and viral pathogens. This suggests that the histo-blood group antigens are a
recognition target for pathogens and may facilitate entry into a cell that expresses or
forms a receptor-ligand bond with the antigens. While the exact nature of such an
25 interaction is unknown, close association of a pathogen that would occur with antigen
binding may play a role in anchoring the pathogen to the cell as an initial step in the
infection process. Interactions of some parasites and bacteria with human cells have
been shown to depend on the presence of certain blood group antigens. For example,
P. vivax malarial parasites only enter human red blood cells when the Fy6 Duffy
30 blood group protein is present on the cells. Certain E. coli will only attach to the
epithelial cells of the urinary tract if P or Dr blood group antigens are present in the
epithelial cells. The P antigen is also the red blood cell receptor for Parvovirus B19.
Le® antigen has recently been found to be the receptor for H. pylori in the gastric

tissue. The high frequency blood group antigen known as AnWj, is the red blood cell
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epi t hel i um (?g‘?qutyP"rlBt ésonﬁg‘éit'}%:aﬁ\’eggﬁ Pyaptomaiy llﬁ’reéﬁ?f ,BXS&’HG Goechpilenssdi on of
t he specifiGyili thdiNvg rel ationshi ps between NLVs, including the NV, and the
human hi sto-bl ood group antigens. Furthernore, there has not been shown an
effecti ve neans tRespitethe advanogs imade dn iresognizingathd! buman hisid-bloed sypeTimay ef or e,
t he nged ha L ned to.understand: thespecjfi chani sm f ot Vv

i ects on webkray HECed REHRT b7 IR anall y S Shork P ReR aperPlendio olle

prot ot ype N¥pedifi¢ birdirgy ABERakisaOGsed By NEVS t8MdfethBuhéh BpidRAuANédIBaAShe t he
specific binding properties of the other NLVs with the human hi sto-bl ood

phenot ypes &Adraintestinab §Gheteash candvio sxplarptiont ofgiba specifiel binding: ealgfiomakiss and
yp! eI PIOBE THRUTgER! Ve ' ood
ot Pane: °rhah LGSR D Ay, 3 che el RPN Bk bt i o

antigens, to prevent or trea I on ting
i Il ness. Furthermore, there has not been shown an effective means to treat a NLV infection
20 and/or its illness.

Therefore, the need has remained to understand: the specific mechanism for
NLYV infection within the GI tract, the specific binding properties of the prototype NV
with the ABO blood antigens and the Le blood antigens, the specific binding
properties of the other NLVs with the human histo-blood phenotypes and their
25 respective blood antigens, and the compounds and compositions that are effective to
inhibit binding between NLVs and blood antigens, to prevent or treat an infection by a

NLYV and/or the resulting illness.

SUMMARY OF THE INVENTION
30 The present invention follows from the discoveries that the various NLV virus
like particles (VLPs) can recognize and bind to one or more human ABH and Lewis
histo-blood group antigens, and that a human histo-blood group antigen can recognize
and bind to one or more NLVs, in varied blood antigen-NLV binding patterns. The

invention predicts that NLVs can infect humans who have a human histo-blood type
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SUMMARY COF THE | NVENTI ON 30 The present invention follows fromthe

di scoveries that the various NLV virus |ike particles (VLPs) can recognize
and bi nd wo net1ie¢ nore hurman ABH and Lewi s hi sto-bl ood gconsoantispgens,
and that a human hi sto-bl ood group antigen can recognize and bind to one
or nore NLVs, in varied blqood antigen-NLV binding patterns. The_ invention

predi cts t hdkatRrasents slpod aptigens thatgan bind shaearticulanmpiofintocingNbYe dhpe 6
WO 03/ 101176, REELNS %{p%gc%z_m&é ol SERDVS WA B0 91 LAERP nidehishiPBoBy nd the

particular strain o ectin T I nvention also predicts tha
strai n of Nigvwup dntigénisnbutwillmoohimdorithradl @héi tdo@l pbopdntiggnoup anti gens, but

w il not hind with.all other.bl.ood.gro antigens. f.irst. aspect of the
i nvention rel at ed* it ﬁsq?ﬁ{lﬂ{)@ef‘%‘fenﬂg’f éqlllzﬁ?% onagﬂ\epmg fg_éfi%ﬁﬁnm@gﬁgg PEEeh

i nfect®d W thas Bedd Mfeckid With ANEY, beasihg ANRad|one blguH Ardign, th ol WithWi th
and detect the NLV. The nethod for detecting a NLV in a biological sanple,

conpri ses t gad detgst thg N)V.obTha methpdafosi dstesiing 4 Nahpn e biplesical sampie,

cont ai ni ng Vi t [ : Lol ogi L1 h | east one
bl ood anti g%ﬂ%&&e@étsg%aﬁ%w%% t%gﬂg@&agaggg%”g@%&{ Hggﬁﬁt@%\%}gt% t he
bl ood ant i g&NL,V;ab)dcantactiag ahé¢ bivdoditut sarhPleNwith ak deast amd biped aaegal axget the Kit
conprises an_assay for detecting a NLV. in a biaqlogical sanple, conprising
a) a cont ai RUPWHB alﬁ’(?lnd%(%ﬁd’oa’%‘ixo?fdb‘i ﬁ&lv ‘é”éﬁ*rﬁ?eéﬁ% Yeigewpngc) é@fﬁ?tw&rﬂ?‘ﬁg a
NLV, ihe comiayBRiodaaiién &nfjle@ Media having affixed at |east one blood
antigen capable of conplexing wwth a NLV; and b) an assay for the

det ection of a cdimplkik compriss amhasday \foardttdstiopch MV gera bidlagimbrsdmplpect of
the inventign rel.ates to a.nethod .for detecti a .hi sto- bl aod grou

anti gen 1 SOBPENBEALA CobifF o holife P einL Sufuf sSispersd Bpuitie o

bi ol ogi cal 9IND| the CRAtaRiei ddEhpRisidk St AreaCi i) Bffixed bk 1881 oRE BRI tiEen
selected from ABH type antigens, Lewis type antigens, and m xtures

t her eof ; b) capaAtleft qomplenieg wothisi NI Ygandd) anaspyfontherdetectipr afa complexiof/

targeics to al r ' a conplex of the blood antigen with the NLV,
and c§5 det ec eﬂﬁ%{’%ﬁg%ﬁy4°§%é‘8§%‘}-i gen-NLV conplex. A third aspect of the

i nvention rel at e\ sevoad kispect bathe mivpliticherelAds RSS ayethsd forsdetectig dehigtoni ni ng
t he hi sto-bl ood group of a hupmn, conprising a), .a container for holding a
bi ol ogi cal A% Fowp FRNEENHIRNK RIolegieal samPle: AeNPEYR thes ptaps af Aeebtainmg a

cont a3 el BB, rasaRoP eSS BAGH Bl bR b Ol e " oup
NLV and ABH type antigens, Lewis type antigens, and mixtures thereof; b) contacting the
20 biological sample with at least one NLV target to allow formation of a complex of the
blood antigen with the NLV; and c) detecting the blood antigen-NLV complex.

A third aspect of the invention relates to a kit that comprises an assay for use
in determining the histo-blood group of a human, comprising a) a container for
holding a biological sample from a human, the container comprising a media

25 containing at least one NLV capable of complexing with an histo-blood group
antigen; and b) an assay for the detection of a complex of the at least one NLV and
the blood antigen.

A fourth aspect of the invention relates to a method of identifying a compound
that inhibits the binding activity of a NLV VLP toward a human histo-blood antigen.

30 The invention further relates to a first test compound that can competitively bind the
determinant binding site of a NLV, or that can bind to an epitope of a NLV, whereby
a histo-blood group antigen is prevented from binding at the determinant binding site

of the NLV. A preferred first test compound comprises a binding site that binds to a



the blood antigen. A fourth aspect of the invention relates to a nmethod of
identifying a conpound that inhibits the binding activity of a NLV VLP
toward a womanohiet o- bl ood antigen. 30 The invention furtherusogiaies to a
first test conmpound that can conpetitively bind the determ nant binding

site of a NLV, or, that .can bind to an epitope of a_ NLV, y\/nerebtg a
hi st o- bl ood Nrbyithathe; binding spesifisitynfdhe pRtdgenis drierAtnant epiepeittbe hpmant

bi ndi ng si t ;5:8%b1dol Vantider €f erred first test conpound conprises a
bi nding si t e X RRIoCHE, e o 0%/ 101176 PCT/ US0B 17247 RV with the
bi ndi ng speci fi ciA fifthfaspdve ofititei igeenition delates o aamthabof idpetifping tahenipound

hi st o- bl ood .gra antiqgen,. A fifth aspect of the invention rel 0 a

ot hod or 1 A aRRERD edingne sttty R ister Soed, Bt as ALY Theof
human i st o ed@ien Ao Bfatesd VA eehdNe¥t cofifound fhav st compaitSely Bingl®s to a
second test conpound that can conpetitively bind the antigeni ¢ determ nant

epi t ope of anHigenihdeteripan|epiepeye higlerbloest gronpantdgen, br that cambiagi t ope

of a human hyj - . ' . ' vent ed from

bi ndi ng at ChaPaR SEAnERRLRiREbCATRrollEEEY siheltny 4 RtV AR, oup
anti gen. A bindifigatrthe astgeaicdieteeminanoenitope of & aupan hizso-blobd Brhiup @négdne A hat
binds to a hunman histo, 10 bl ood group .antigen with the binding specificity
of the det ePHIRR S%P%f%&%@&%mgfoma@sesm@dlng sitsthat hisdetara Bmarhhisto-

i nvenjgon r ; : 163! {4 Hoy-Ta: at
covorifon L RSRobP ol HIPGE MR L OB TR0
conpetitivelNLVind to a NLV to inhibit its binding to a human hi sto-bl ood

antigen, 15 and/or a_second mpound that can bind to a hunan hi sto-Dbl ood
At gen' to i nht bk SIS SRR o B Y oR PaceR I a RoAwAcRuthal EOBROSHRD Prdent i on
relates to tphelicdsRnPlth! cMMRENG fiRRtcoRduhdof tensleqs: SRRGtbA, Citay cah the

antigenic determ nant of a human histo-blood group antigen in a nedicanent
or phar macegempglitivedy bindetors Bldhto ihibitnids bindingnera himam ?lmhhbbd @ntigen) an

i nf i b ' . he. | ' | i d
T e T
second conpdindisg fa Nh¥. present invention. 25 BRI EF DESCRI PTION OF THE

DRAW NGS Figure 1 shows sinplified npdels of a NLV and a bl ood anti gen,
with their A seventh aspect of the invention relates to the use of a compound that has the

binding specificity of the antigenic determinant of a human histo-blood group antigen
in a medicament or pharmaceutical for the prevention and treatment in a mammal of
20 an infection by a NLV.
An eighth aspect of the invention relates to kits and assays for use with the
methods and for administering the first and/or second compounds of the present

invention.

25 BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 shows simplified models of a NLV and a blood antigen, with their
respective binding sites and epitopes, and antibodies and compounds for binding to
the NLV and blood antigen with their respective binding sites.

30 Figure 2 shows graphic results of the binding strength of five NLVs based on
the histo-blood phenotypes for secretors (A, B and O blood types) and non-secretors
(Le  and Le™).



respective binding sites and epitopes, and anti bodi es and conpounds for
binding to the NLV and bl ood antigen with their respective binding sites.
30 Fi gur ewd oshomse gr aphi ¢ results of the binding strengthpafi/fsoyer2i Vs
based on the histo-bl ood phenotypes for secretors (A B and 0 bl ood types)
and non-secretors (Le" and Le+). 8 WO 03/101176 PCT/US03/ 17247 Figure 3
shows graphic rediigure 3showngraphisarientssftembindingsstrength ofifiye Nadebaserh on

Cypes) and ‘Rt it il SHRNEacatRE Fhnb n O pd el aht O

Def i ni ti ons:noAssecrswes. herein, the term"infect" refers to the process by
whi ch a virus, such as a NLV, releases its genone into a cell. In nost
cases, the process of "infection" causes the cell to replicate the viral

genomes and produce W'lﬁE’PJﬂLﬁMESéRlF’Pmﬁ?WrHEﬁ\IVWm gntal "infecting”

virus. As used herein, the term"tunctionally equivalent nol ecul e neans
one t hat chcfantaqlsately substitute for a conpound it is neant to mmc by

Funet}on that 15 AUgn PR RE R ukct” R T B perso ki SR8 V0 BF i ng

speci ficity #fa MLY| rtlaBg itd gehonRMn®Pd EIPE In HbsBEdsky, @hé pidRess 1o “eféctoal Yt i c
site, or a recognition site or _any conbination thereof. A functi onal |y

equi val ent rfBn®es thecelale replisst thy vrak ganomsrand preduce mﬂ@@lﬁﬁe\aﬁmr qopigs of
conbi “? ng ory, %ge[r%paﬂ% [Hé“vﬁ Le functions. A functionally equivalent

nol ecul e can anal og or a naturally occurring conpound or
portion of a corrmmméd Heggin etha e ‘fuacti@pBy iefhivalennmioleoni!” nitan®ione dat a

naturally occurr ound can be enzymatically 20 cleaved fraomthe
native conpddhd %Hgtelg’usg"g?t%@ Pod C%%ounillttlémiaé{l‘i tpamignic by, sypplyiag adinstiog an pe

expressed ag alvﬁl%ﬁPtB'Qhé‘ﬁﬁ%n&{@Ftﬁb @omﬂoﬁds“f'hte%’ﬁc?ioﬂﬂ% sasfhg R4 dahli @&u&eor use.

As used here| n, the term "biologlcal sanple” neans one Is obtarn from
t he body f It iSsnob Hmited It thef biading spevifictyof Bbandihgsiteptin epitope garkctve sig| ude
any refer.to humans, .m ce, rat bbits, goats,

t |
gui ne p| gs a gﬁ%ﬁmﬁ%gr' %g@g{gpg}ﬁﬂ Site OF 2By fPmbingtign’ 'ihﬁ{f’f’gd’é gtionally not

limted to kigaRdlenPhdfdble GAIMUB3HItAE foHERS #lat bhé!beBpodii tRRoRiHsIng @Y
fluids such as saliva. As used herein, the term" |ncubat|on means an

i nterval of meyiginggnuliipledhnetions. efp@mpmrmlwequebeﬁmplscuhe can beta ynthetic
al | owed to Oa%ﬁlldé or 'g‘%aﬁﬂgl%b& ur?’png c%hl% ur?c!l orngélmon of a compound. For example, a

specific functional domain of a naturally occurring compound can be enzymatically
20 cleaved from the native compound and purified for use. Alternatively, such a domain
can be expressed as a recombinant protein in a suitable host and purified for use.

As used herein, the term “biological sample” means one that is obtain from the
body fluids or cells of an organism. Examples of an organism include any mammal,
and in particular refer to humans, mice, rats, rabbits, goats, guinea pigs, and donkeys.

25 Examples of body fluids include but are not limited to blood, plasma, serum, or
mucosal fluids, and secreted body fluids such as saliva.

As used herein, the term “incubation” means an interval of time for which an
experimental procedure or reaction is allowed to occur. An incubation interval may
also be defined as a specified interval of time and a specified temperature at which a

30 biological reaction may be expected to occur.

As used herein, the term “optimiz(e, ing, ation)” refers to the empirical
experimental process of determining the best conditions at which a biological reaction
or series of reactions will occur. Components of the optimization process can include

but are not limited to determining the most advantageous incubation time,
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al so be defined as a specified interval of tine and a specified tenperature
at which a 30 biological reaction nmay be expected to occur. As used

herei n, tWweoaenméoptim z(e, ing, ation)" refers to the empTrisoai7247
experinmental process of determ ning the best conditions at which a

bi ol ogi cal reaction or series of reactions will occur. Conponents of the
opti m zat i orfCHPHRELs chamiGah qopstiueniy; expogurgoio light El eancenttadipns f et he
nost advant agieas) | feHbbloRat | Wi VOA3! LALLER PETANARAAT 24 these.
tenperature, chem cal constituents, exposure to light, pH, concent Fati ons
of the chemoopbnents] ibomkotyi achieve amsxperiventat puteorde.especi al | y conbi nati ons

of these conponents, ,i.n order, to._achi eve.an experij .al outcone. used
herein the term "Ar@o‘?%lh_ﬁliell_r? t\"‘ﬁ_'n?_u Onﬁﬁk’?ﬁe&llrﬁgfﬁs@& VP LYFVINUS Of he NLV
famly; and théINBXdQ&ni\l;)’yl AnlaotcluldedT Withdu Mimitdien firﬂel RYbWehg: NNoy@alk Wirli)s,

MOH, Mexico, VA 207, VA 387, 02-1419, C59, VA 115, Hawail, Snow Muntai n,
Hi | |i ngt on, MoHeMexica, det 207 AWA: 3876 821141 UBP, PAA 1145, Hawais dinow, Mountaitby

Sout hanpt on,y;: t ' , Bl.hLm n nd | t i ver C Each.

hi st o- bl ood %lr oup nf;lnt%!3 5"3‘1‘9’(:&%68%@ gtg%dr@’ NE@\?LEFE@IF’ o%%r?ig%aflu% 82%’3?1?}'3’/ 10
to at | east Suthaygson, Deserefisieldy Birgvghaid, dhdiMhlite Rividedpo at | east one, and
usually with 2 re pl ood antigens. The, bl god_antigen binds to {he NLV
at the blood ant %@ﬂﬁgsto-g’ﬁf)gw@ngg%mm%fo g’ﬁil‘_ﬂo\ﬁé”( pleoneu and ussllet y) |
The N/ bi nq§ af Radt Qemmp%on%gfsélg,e&cﬁtl\lﬂ\h%ﬂ@an%rtmaf‘ﬁ%t otﬁb,c\ﬂquﬁuacllyt N the
VLP' s protein structure. The group of bl ood antigens to Ich a’NLV wi | |

bi nd i s ref & orguoredlamsl antigensNl Mesblaett argigan bindditoithe NISV pathedilovd datiger’'s 1
shows vari ous,..si mplified del s of, a NLV 10 .St Q- od, antj.ge 0, and
Bi i g comiBHRTEAH RO PRe (s areer (a5h DS s uRatesloodo. S0
and 60, for datipeh Aghdétbrntiignt MindiRg si@Néh BRVLIQMprétkinUsfut@td. Olhe £i38p of
description inmediately hereafter refers to such binding conpounds as

ant i bodi es, bigadstigensstaathictoa Bildwillbindriprefertesd toan thdt M. \E s aptigendindingt ur al
or sypg hetig)aﬁﬁ ound that can bind wth either a NLV or a histo-blood
antigen. Th 10 conprises a determnant binding site 11 that binds
speci fically w t [Figute anho@eRadoudeimplifisdonidbddPot §NEV210,0f histodlodd ARigemnt | gen

20. Blood antigen 20 can be described as bei n%é):)n the NLV' s binding
pattern, andOyankbipding somppunds) igelydingtanteadiesAd) b othgrcamepquads 30,d0e50

non-determ t P . bind wy.t . NL . 1 hat
can be boung'?l Ey60§15fﬁ§2#ﬁogﬁe§ eﬁl ﬁ% %ﬁ&ﬁf{i\]{%}?% Pagl&géérlpt e%lmggtjpaglﬁ)waﬁ‘ellgg%gg{ﬁ?é body
30. NLV 10 amswmdhsdy htredfeastfesste such binding compounds as antibodies, although such

20 binding compounds can also comprise a natural or synthetic compound that can bind
with either a NLV or a histo-blood antigen. The NLV 10 comprises a determinant
binding site 11 that binds specifically with an antigenic determinant epitope 21 of the
blood antigen 20. Blood antigen 20 can be described as being in the NLV’s binding
pattern, and visa versa. The blood antigen 20 also has at least one non-determinant

25 epitope 22 that can no bind with the NLV 10, but that can be bound by a non-
determinant binding site 31 of an antigen antibody 30. NLV 10 also has at least one
NLYV epitope 12 that can not bind with the blood antigen 20, but that can be bound by
a NLV binding site 41 of a NLV antibody 40. The antibodies 30 and 40 are generally
referred to as detection or detectable antibodies for the blood antigen and NLV, and

30 are generally monoclonal antibodies that can be isolated and that have specificity to
counter-part epitopes on the blood antigens and NLV. In addition, the binding site 11
of NLV 10 can also bind to an anti-NLV epitope 51 of an anti-NLV antibody 50, with
the same binding specificity as with epitope 21 of the blood antigen 20; and the
epitope 21 of the blood antigen 20 can be bound by the anti-antigen binding site 61 of

10



NLV epitope 12 that can not bind with the bl ood antigen 20, but that can be
bound by a NLV binding site 41 of a NLV anti body 40. The anti bodies 30 and
40 are geweraalibm7ereferred to as detection or detectabl e @atriusoslias7 f or the
bl ood antigen and NLV, and 30 are generally nonocl onal antibodies that can
be isol ated and .t hat hav% specificity to . counter-part epitaopes on the

bl ood ant i géR<anHrtigenAntibady a6 with e saps bindiag srpcificity a3 pithhindipg/sitp 1t an

al so bind t i 10NL j ty ' .\ t he
sanme bi ndi ng)fggeeﬁ?“ﬂ }:(?\lt E/Km gst(\iA)f?ﬁcégP?lfgp%?&(}# ]?!% %ilﬁ%g?i’oggtc?lgglnn\% ; and
the epitopdlad atigema0theeby ahibiteg tiR0binding hetviren NL W\l Otdnd tdodd amigen gen

bi ndi ng si t%061 of 10 WD 03/101176 PCT/ US03/17247 an anti-antigen

anti body 60,Wwith the sanme binding specificity as with binding site 11 of
the N 10. Anti ReyNBY Qadinddhd\d téeh hdbY td Groade Q%E)é&iﬁ@lpa@&nco'frbibdiﬂ W th
bl ood antigen 20, thereby inhibiting the bindi nlg;I bet ween NLV 10 and bl ood
antigen 20.With pag,/er sgveras of dhenfve hlaodaatigensh dwnHtantigerp\theld antigeactbeiB
pattern of kinpgdi jat h..one. ar e f |V, I {] ot Ne H
ot gen, _t nanledhthe SRR S BRI, THIE el A3 P37

anti gen. ThodOH, NM 02+ 1449, aidraADe7 eitwses hEhd/KABB7 strifbindyNG tHe2A 18119 andnd
VA207 viruses,, The VA387 strain binds to,the A __B, H and_._lLeb bl ood

anti gens, biteb BB’QE apidgens, taty dpes not bind el e antigen el herRipiofxps &N YXustraip binds t)i nds
to 101A, H ki S tr Qi 0&+.h: ant t Strain
02- 141D bi s 1t e e inkBEsbuleks A6} B L6 delaffs” yrbfdpao ¢t o

anti gens. Madastigen] but doesdwt bindAo &h B, LB, anLebmtigensy MOfibsimimbindbiondl ahd H,

Leb, or Lea.,antiqgens. The VA207 straig binds to L Lgen, .but does not
b nd to h A BRIER. tah S o S, SebS anligens The, Ve Hieik g dnd by
the 387, NV,Le®2ntigthIbutdoes Mobisd to¥&, B léHLehﬁN{tOngﬂ’éJ”@pEVerEé]ﬁ WGV dpigh ' ai n.
The bl ood antigen B is bound by the 387 and strains, but not bound by

the NV, 03- ﬂi@ﬁ@h‘@ tyathe B8Jt NV, rI2-141tRe and A&Heﬂﬁ@hlgehutkil;(&rmunﬁéynb@Zaﬁt i gens
V. . i -1419,
and bhoor Sirel Toe'SHRE el s5 bOBIN, w7 Ml NG St bk POt B 1

not bound byhe NVg 02ABRT,andN\W AZIZ- stéhli, Tha®lddatrsigeraiHnand tHedss® datipeisnge
patterns ar ei)gsurmari zed 20 in_Table A Table A Binding of NLV strains to
Human Hi st o-0SFebEY dhe A3t af A stains, gyt ot poprd by the dyIRH2- 1908 ndi ng

VA207 strains. The blood antigen Le® is bound by the VA207 strain, but not bound by
the VA387, NV, 02-1419, and MOH strains. These binding patterns are summarized

20 in Table A.
Table A
Binding of NLV strains to Human Histo-blood group Antigens
B = Binding
25 -- = minimal or no binding
Human Histo-Blood Antigen
NLV A B H | L& Lé°
387 B B B B -
NV B - B B -
MOH B B - -- -
207 - - - -- B
02-1419 B - - -- --

Other NLVs among the dozens of known strains can also bind to at least one

histo-blood group antigen. Many of these other NLVs will have a similar binding

11



Human H sto-Bl ood Antigen NLV ABHLe Lea 3837 BBBB-- N\VB-- BB --
MHBB-- -- -- 207 -- -- -- -- B 02-1419 B -- -- -- - Oher NLVs anong

t he dozenwoaB/ikneswn strains can also bind to at | east onepchsooitkpod
group antigen. Many of these other NLVs will have a simlar binding 11 WO
03/101176 PCT/ US03/ 17247 pattern to those above. O her NLVs can have

anot her bi ndtatigmpattheserpbeye e Pty Nia¥s carpbaver anothey bgrdinghpatierny based nthat

bi ndi ng sit : i ' ehm ' : O I i gens.
From ¢ he bi RBvaacibac: B8k e BaREhRiE 10 orth) MARESICeahlif® oBRShg b 3
prepar ed t hahe blwol dntigems: &remithgibinkdingdartgrns aff odren NMMsh sintibar birckinp @ables gens
in 5 the respective ABH and w s bl ood. groups. Wthou i hound by any
particul ar t E’Fﬁrep@{f@kf W ﬁjl_o\?’ pgniqye b pat'ﬁﬁbwbtgttﬁﬁ E{%HQ%PtlﬁqﬁdP ng
site tgiat cane R@pdeavoABRYardd1ewl§bRLA! 5. epitope of at |east one of the
hi st o- bl ood gr oup antlggns of the ABH, and Lewi s bl ood groups. Infection

of a host by a NWitheu beingviteand dyNny pagtioulae dagory edctnkuowo NIV bgs at least

hi st o- bl ood N t he hpst's phenotype.. The assocjat. on of
the host s 1S sSHRANRARE L el o B ot B bR FnintCer o8 LAY e
host brings dngef Me\histotbloadr gsupraritigeitd dithe ABH, epd Teeis Blbod gid f)s.llhféoﬁon
believed that this proximty of the NLV. to an epithelial cel renders the

cel | susceptafi ost BYiaE¥ ecgHrsyivasn 2 A Wisvrecegrizedoand; panngdhyea histarhloed i al
into e cel ] ' i.odl n 's

bl oodeS ant %un sg glto;f?n&ngésgssr}?ﬁg&ggéﬁo?%l gﬁi?%ﬁ{iglﬁ B?ﬁﬁ;él-%%@ﬁ, cl)‘wggﬁne&?{r]\to

cl ose proxi rvitlyreaeptbrs anhthe epithdiial cells afeth¢ host dmaige thei NLEHae proeintity with
suscepti bili t.Q i.nfection.. It h been shown t hat i ndi yj dual s, do not
becorrg i nf eéﬁ%ﬂp‘a}‘?hgl po‘%é%bel’te?fe‘ggﬁ ﬁvﬁp@&fﬁi%epﬁ? Iﬁﬁ%? aPrFPh‘béfa? &fllt hese
cases, the hegderdl@RSceNFusdeipMBledothReton aMth ARINLYelcagid!its SirRHc Wididtidl he
particular NLV. Wthout a host blood antigen to 20 deliver the NLV into

proxi mty wiinte thaecellosDissuptjsint ol theabindisig| betwern thef NEM end ¢luhoist’soblood . The

0TS o SRR S R RO B S S S oSBT
sanpl e, the epithelial cells, and diminishes their susceptibility to infection.
It has been shown that some individuals do not become infected when exposed
to certain strains of NLVs. In most of these cases, the host does not have a blood
antigen that could bind with the particular NLV. Without a host blood antigen to
20 deliver the NLV into proximity with the host’s epithelial cells, no infection could
occur.
The present invention includes novel methods and kits for detecting a NLV in
a biological sample, for detecting histo-blood group antigens in a biological sample,
and for a method of screening for the compound that can inhibit binding between a

25 NLYV and a human histo-blood group antigen.

a. Detecting a NLV in a biological sample

The present invention can include a method to detect if a person has a

Norwalk-Like Virus (NLV) infection. The method can also be used to identify the

30 specific NLV that has infected the person, or to identify that a virus belonging to one
of a group of NLVs has infected the person. A person infected with a NLV will
generally pass the NLV through the gastrointestinal (GI) tract with the stool, whereby

stool sample collected from the infected person will contain the virus. Ordinarily,

only a single type of NLV will have infected a person at one time.
12



and for a nethod of screening for the conmpound that can inhibit binding
between a 25 NLV and a human hi st o-bl ood group antigen. a. Detecting a NLV
in a bi olwgicsabiisanpl e The present invention can include @cmatsesa72up det ect
if a person has a Norwal k-Li ke Virus (NLV) infection. The nethod can al so
be used to identify th ,38 specific NLV that has infected the person, or
to identify that Qevbiolpgiogh samplen suspecteshof gsonsainng ) NV NDPicaHy sa istiodct ed

t he person. | : | ' I

through e ‘SRR B A SieA KAy Al ofk, S P ebly SRGE U ohe RS ilfiehay
sanpl e col | ectasgdt.f Therblood antifenctaabepelested frorh la maomaldiumanhidsteiblesd group

Odinarily, nly a sjngle t .of NLY wil|l have infected a.person. at one
e 12 o0 25 BUBRe gl Fistshlood it el el < Sepp B BepEal o
contaifni ng andlkdble thaPbiaas toytha NIINORithIBEBInGingl spedifEhA6H tBE hinbh hifo-bleagt one,
and preferably nore than one, blood antigen as a target. The bl ood antigen

can be sel ec@@up fntigena gt upetionaliyrgquinplentompleseld agndemn ami-Ng¥nantibody

thetic h D - - ant.d ' i wal ent 5
ol ccul et nath it db Rl SR Y37 he ALY, “nleHlsd Ben s SRR T,
hi st 0- bl ood selgcted fromn theggnoup Thuesidting aifi I matigen, &0 antigehe Bt antigé dud® antigen, be an
ti-NLV anti pody that hinds_t t ' t . bi ndi ite of the NLV. The
bl ood ant | oot AaNEsCREITBHyes Gerel: HiF TavgAl Wed g tEep SCohe PSeinpytam the

anti gap, A apdibgien iisEalvaSRood; /%, Aol ' el oS
t her eof . Thelna ur al bs?(g%d an{)(i)gen %hﬁgmggltsg?ﬁlggﬁﬁcg?ne?%?&%rf%giéoﬁ?gi cal

flui ds (sal iexamplsl befchntigerccan bgfobitainéd/fromehs body flidi(suvhsis salblapofia gemsap t ype.

OS5 S R GRS AR o S .,

be obt ai ned if a gEdrétoPEAEOMNyPOIOA” blbod; &fCIoelofth. 20 syrlietic\aRBgenSs aldodpdundnd SO
forth. A synthetic antigen_ is a conmpound selected froma protein, peptide,

ol i gosaccharsFlgeted fEamy aaproteimrstide. aliggsaecharidee satuml (dempenind, andamixdwiepr i ses
oh I . . . . I
ot oo, st UAFLSARICE dChEIE JARE AU RNG itehf PR Fipe RUBEE | o

bi ndi ng spedildddcartigenf whick canthigei chedddtemtihaarbinding sipef af NLWewitatthe al

human hi sto- . b).ood group anti gen. An exanple of a synthetic antigen can
conpri se an IQAI?%&EQSDH%&%&EC aRfgengdtamiRAnB SpitoRenf g mafurel| hyran Wsio-i s not

o0 L SRl s BGAAE ISR S el s s

P- 0- space) mBgdgacchaside ccohfughiad otoe BSAgsandl carBSdcljide; , butetsi sat limitsdctohak i de] ,

Lact 02_d\|- f UC?gseaggl?a%%g-és_ABS?GngercHa1—>3 (Fuc-al—2) Gal B-O-space) nBSA), B
trisaccharide-BSA (Gal-a1—3 (Fuc-al—2) Gal B-O-space) nBSA), Lacto-N-
fucopentaose II-BSA [or, Lewis® trisaccharide], Lacto-N-fucopentaose I-BSA [or H
type 1 trisaccharide], and Lacto-N-difucohexaose I-BSA [or, Lewis® trisaccharide],
available from Glycorex AB, Lund, Sweden, and from V-Labs, Inc., Covington, LA.

25 The binding specificity of synthetic histo-blood antigens (for example, an
oligosaccharide conjugated to BSA) with a NLV has been demonstrated wherein a
specific synthetic histo-blood antigen (for example, A trisaccharide-BSA) losses
binding with a NLV (such as a NV) after digestion to remove the antigenic
determinant sugar epitope from the synthetic oligosaccharide with a glycosidase (for

30 example, an a-N-acetylgalactosaminidase for the A trisaccharide-BSA). Thus, the
corresponding NLV could not be bound.

The method uses preferably at least 2 and more preferably all of the blood
antigens. The plurality of blood antigens is preferably contacted separately to allow

the NLV in the biological sample to contact each blood antigen individually.
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type 1 trisaccharide], and Lacto-N-difucohexaose |I-BSA for, Lew s"
trisaccharide], available fromdycorex AB, Lund, Sweden, and from V-Labs,
I nc., CowvogBami17€A. 25 The binding specificity of synthetica/tsosin4bl ood
antigens (for exanple, an oligosaccharide conjugated to BSA) with a NLV
has been denobnstrated wherein a specific synthetic histo-blood antigen
(for exanpl dlovwever.i & aixHey pliBvaopmgre dleod amigens sep ke thhacgd Npaetherate as a

NV) after di ' D ' Lo de N3Nk [ t.ope from
the oynt net ey Paa Sl AP R hiipéifld BFALfen bRy Meanhientol ERlER

a- N- acet yl gatqatedsani ni dase for the A trisaccharide-BSA). Thus, the
correspondi ng NLV coul d not .be bound. T thod, uses preferably at |east 2
and rore _preferab%?OIﬁPlFxﬁ?nfoﬁ‘@bSF‘ﬁ‘E?Bth%ﬂﬁi\;g%}q he bigg B‘P&EBIW?‘Q : thef the g
antigens i s NvefpdatkyblsQMartdA0hARPAMEY alfthif! f?Wach N ¥nd Mhdt e

bi ol ogi cal sanple to contact each bl ood antigen”i ndi vi dual | 13 WO

03/ 101176 PCPhEsim Sgp provideywpifisient incubationrtime Aind genditionsde égm dwoNENti gens

can be plac t er | a single area depending on the nethod of
det ecti on aﬁ’goqdﬁagﬁggb%%#@%’?ty of detection required. A conplex can form

between the NLV dn@d teleitib oNDVablbod) emntipero\cothitxt iathenhdetebtedil V AdRE thbe
bl ood antigj{lJ have a bjnding affinity for each other, and that the
cont acti ng i¥peipslsemplechas besn eqniasted and gomnlexeds thewonrbindingmaterighef the f or m

the Ny/- bl 51ig§ﬁ}11q I ' 5 aR,) a5 ex is
t hen det ectg)g. O%Pter t % gﬁ%%}{%dg?%g? @i%@%a%%ﬁnw ont gié%e atﬁg&mé
conpl exed, triaened nndiudediang NIA{ érat dbesofiotthived tolthe thilaidemiigen tasgenp [Detécsiomashed

fromthe conpl.e d/or target. The non-hindin erial.includes any NLV
that  doss. nabBreranesRpmctsR e aiBrdEn VARG PoBEloBet dhghodis tan be (ed

i denti fi cat ifgndeiRmag RN ValMdddoadicescdfieg) or polyclonal antibodies can be
used for detecting the NLV-blood antigen conplex. The detection can be

either a direct ddedlstecton pant broeither aghirechditeation raethest o amindirsctrdstdetidn or
bot h. ,The diregct, det,ecti f V. bou bl ood anti gen..can be, nade
by coht act i MiEteh 0 R0ty 4B st %%%C“é’&?g? NN bl B Bl PueRy oAt he | body
that has a Nhadelbynsbntigtisd the NITNAbldYdhsigéd complen vt £ddiédialé NNM/anﬁmolb\lee
(i.e., an epitope other than the determ nant binding site) of the V.

After opti nitbatchas @oNLYCbindige tsite ibatrbindietoca menwrtesmivanthNL¥eenitopaki-e, MLV

anti body, any. V120 I-hody. 4 S. d y e | y is

t hen det ect %ltb‘%?@ﬁg&% erﬂﬁ% ﬁgtg&{uﬂg@ bfnﬁm‘é’as':’lnﬁ of ¥ NL‘W 'Nré{ 8‘& EM}Q&'
contacting between the complex and the detectable NLV antibody, any unbound NLV

20 antibody is washed away. The NLV antibody is then detected, which determines that
a NLV has bound to the blood antigen target. The NLV antibodies can be used one
by one to detect whether a specific NLV is present in the complex, or can be used as a
group (cocktail) of antibodies to detect whether any one of the group of NLVs is
present in the complex.
25 Detectable NLV antibodies that bind to a determinant or non-determinant
NLYV epitope of a NLV include rabbit and guinea pig antibodies against NV strain,
387 strain, 207 strain, MOH strain, Mexico strain, 02-1419 strain, and any other NLV
strain, respectively.
The indirect detection of a NLV bound to a blood antigen can be made by
30 contacting the blood antigen target with a detectable anti-antigen antibody having an
anti-antigen binding site that binds specifically to the antigen-determinant epitope of
the blood antigen. After optimized contacting between the target antigen and the
detectable anti-antigen antibody, any un-bound anti-antigen antibody is washed away

from the blood antigen target. The anti-antigen antibody is then detected, which
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a NLV has bound to the blood antigen target. The NLV anti bodi es can be used
one by one to detect whether a specific NLV is present in the conplex, or

can be uswo 0da0\76 group (cocktail) of antibodies to detectrcotEsbsrienzaany one

of the group of NLVs is present in the conplex. 25 Detectable NLV

anti bodi es that bi nﬂm a determ nant or non-determ nant . NLV epi %@ﬁe of a
NLV i ncl ude detesmines mnH@aus?rgmawPﬂbbeﬁ fayng 4 thechlogd anfigem farget.

strain, 207 gififaiifen Mitbodh!@h'ho XARESE " on Zar SIS s NIV 1BOY

other NLV strain, respectively. The 1 ndirect etec lon of a
bl ood anti gémumhrto shatnblded bi}ntlgeﬂ taygets andllhag tlbaket) | boding ity thenartiaamigenwi t h a

detect abl e an nt.i.ge wn anti-antigen, bi,ndi.n S|tethat
bi nds speci fafléié?qa ghet gecgarh?q @éhmg tca&hl‘?‘g% & §Ploodiagti gﬁg"b

anti gen. Af tang @m&:temeaemeﬁqmaﬂ)b r&naaaeraeaiat ahRLValddehotabEund &b afigedibe
detectabl e anti-antigen antibody, any un-bound anti-antigen antibody is

washed away defermipantepitopootithatrhlpebantizan tpsget. The anti-antigen antibody is

ant1 - ant | gen ant Tssay G Bad? ShARadiEy "Bl Sicbindlf SpMfPRpggA. 118
anti-anti gemie&nhldandgpltcgﬂoﬁbibod)mtcgehgyttr&wdetl\ﬂﬂbs Be4 ﬁlﬁhHwypéll,rm}ﬁfml- a NLV

has bound to, { bloodantigen target, and has bl pcked binding by
anti-anti geh‘ ﬁﬁ W“E‘F ‘h% detideragnd BErd -aaﬂtlregeﬁvaahblebérew (,S.\%Pelﬁl nd to

the bjpod antheamricarmet D@d%im %twkgdsh%ntﬁ thatlegp gﬁ#ﬂithat a

NLV had not bound to antlgenl c t'erm nant epitop anfi gen
target. Det aod BIRMai007 amti- Bgevallatit |fbmdAe&1raﬂeﬁhem1¢aﬂ &sﬁeemtfﬁodé&brpyratlont he

anti gen- det nan f B ( | cl ti-
fype 1. B0 Shsens nOEP T gl L2 iR oLt i, g g f Lo
avail abl e f raﬁmpslagaﬂablelﬁokﬂbpmaméal ®&HejlWICERY, laﬁaIIEMaIM@B,aVMB& fBRIN31
anti-H type 2, BCR 9010 anti-A and B 11007 anti-B, available from

Accur at e ChewiMatingReuieadiR) i ¢ Corporation (West bury, NY), 7-LE anti-Lea,

2-25Lfs ant -Leb, 9 O Aty Likodes 300 0, BRIAA AVALLADEBLGEOM

J. Baca (Villejui avarrt

(Rennes, FR)rabbhEantu&eh@ig l@fpaﬁhnmhih\dnﬁbﬁdlésmgam& ﬂhhﬁridlﬁl SO INIEVS, fah@ ally
to NLVs include, rabbit_and guinea plgi hyperi mune anti bodi es agai nst
2

i ndi vi dual JPPHIGURS alml\?@lesaaamstwp drfgens that peeddes bagE met Iimipise| ed
antigens t hgﬁe’\wf '\g&??q g*!%z(ﬁr 921919 | 4nd $1d1: PoblRG h&'}(cnr}{éﬁﬁg antS0A6: are

02- 1419, an ypéri murie ant | bodi es
available as Lot # Rabblt 15, Rabbit 16, and Rabbit 17 from Xi Jiang, Children’s

20 Hospital Research Center, Cincinnati, OH.

The blood antigen can be arranged as targets in discrete areas to determine the
binding pattern for the NLV, which can also serve as a confirmation of the identity of
the NLV, or class of NLV, since each NLV has a unique binding pattern with the
blood antigens.

25 The invention can also embody a kit for detecting a NLV in a biological
sample, comprising: a) a container for holding a biological sample (usually a stool
sample from a human that is suspected of containing a NLV, the container comprising
a media having thereon affixed at least one blood antigen capable of complexing with
aNLV; and b) an assay for the detection of a complex of the NLV blood antigen. The

30 assay can comprise an ELISA that comprises a detectable NLV antibody that has a
NLYV binding site that binds to a determinant or non-determinant epitope of the NLV
of the NLV-blood antigen complex. Since the identity of a NLV in a biological stool
sample is usually unknown, a plurality of the detectable NLV antibodies is preferably

used. The assay also optionally includes a means for washing away any unbound
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avai |l abl e as Lot # Rabbit 15, Rabbit 16, and Rabbit 17 from Xi Ji ang,
Children's 20 Hospital Research Center, G ncinnati, OH The blood antigen
can be arwengadiias targets in discrete areas to detern nePclraSobindi ng
pattern for the NLV, which can also serve as a confirmation of the identity
of the NLV,  or class of NLV, since _each NLV has a uni que binding pattern
with the bibitieeiealt saguie and gimbpund Nkdh Vi, ead far s\@sl@ng)myammun

detecting a | G t

hol di ng a bld%#ewafgaIﬁLga%é{Bgaf li}]é) ﬁnaﬁ%{/m {;ﬁg’t 00 Sga?rrp e FTom ggﬁuﬁaﬁﬁg% S
suspect ed ofthat @amprisisnan antiNiivigen hetitwady tthxit rbéndscto iy artigeg-deermindnepidpe ng

t hereon afflgﬁg&g Mt one bl ood antigen capable of conplexing with a
NLV; and b) © g ¥t he detection of a conplex of the NLV bl ood
antigen. The 30 assay can conprise an ELI SA that conprises a detectable NLV
ant i body t hat has a NLV bi ndi ng Si te that binds to a det er m nant or

non- det er mi ranPeteglingaphisiofble en fith & bigloagi¢al lanti gen conpl ex. Si nce

' ‘ ol | iy
e of ¢ Leaf&elpye ?N%b anfé.g%%ﬁ?egg“%eﬂm Gorded ) g ltpritRET, O

al so option&ldoﬂanngénsdneéseatlﬁﬁad’\aoéloﬂ smpm ng avvay any unbound 15 V\D
03/ 101176 PCT/ USC}S %)b‘ﬁﬂ bi ol gl cal npl e _.and unbound NLV VLPs, and for
washi ng away any 'dfi pgfcal gamg ‘alBF“éerﬂﬁ’_l\Y a5live saypple, which an he gbtained i assay

can aj@o ConpeRfis ARaysl! PR shifik i€ QLSS b?lﬂ{lggﬁ%fl'e%ggﬂ 96 InARbAR g'g%lvé hat

bi nds to the antigen-'determ nant epitope ant i gen.
Det ect i ng a ahiibadaesbiviiohl ngrycoterfaret wigte thei assaysblenbaghtcdlsampleﬁb eenfhifuged esent

i nvention can_conpri a method to d tect r.and dete ne t he | ood

anti gens pr é%‘BﬂYe% cz%ﬁlﬁolr{g'ﬁ'sb‘a"?m%tsr‘r‘g the”sappple j5 @FB&P@%ﬂm apstered frozen
preferably ®efoad useAinIREREE, TN BibldgRaNsalplORIBENEShtddled With BUIRRS @ne N#AYS. The
sanple is treated by boiling preferabl y, to inactivate native antibodies

whi ch may i 88 @ teege andtincybatedaostays a qmplex é?at\mngahpweblped eonwprantigged t o

o o SR T ORI AR SRR Bl o

with at | easlic NDV¥ thiights adsScohtdobidgparatelychy the saldiasample. FTHeNIV fepablpet ween
a hi st o-bl ood (ﬂ_@oup antigen 15 present in the saliva and the V.

Preferabl y &pefhehhas akpowy hyndipg pattese for thy blped amigens.t he NLV targets are
contacted separatgl yre?&'ltlhg'eolﬁé’d 'a\‘lﬁgml\/e corﬁBI%fostheﬁ Hétgétgci.ab Ater the

biological sample has been contacted and complexed, the non-binding material of the

20 biological sample is washed from NLV target. The non-binding material includes any
blood antigen from the sample that does not bind to the NLV target. Detection and
identification hyperimmune or monoclonal antibodies can be used for detecting the
blood antigen-NLV complex.

The preferred detection steps comprise contacting the NLV targets with an

25 anti-NLV antibody that binds at a determinant binding site of the respective NLV.
After washing away any unbound anti-NLV antibody, any remaining anti-NLV
antibody bound to a NLV target is detected. Binding of the anti-NLV antibody to the
NLYV target indicates that the NLV had not bound to any blood antigens in the sample.
Conversely, the absence of binding by the anti-NLV antibody to the NLV target can

30 be presumed to indicate that a blood antigen had already complexed with the NLV
target. In a preferred embodiment, the method comprises contacting a saliva sample
with separate targets of the NLV strains 387, MOH, NV, 02-1419, and 207. The
binding patterns of the anti-NLV antibodies to the NLV targets indicate the NLV-
blood antigen binding pattern for the biological sample, and thus the type of blood
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one that has a known binding pattern for the blood antigens. The resulting
bl ood antigen-NLV conplex is then detected. After the biological sanple
has been wonBactiedl and conpl exed, the non-bi ndi ng mat eri alpcofusndrer2420

bi ol ogi cal sanple is washed from NLV target. The non-bi nding materi al

i ncl udes any bl ood antigen fromthe sanple that does not bind to the NLV
target. Det cBHEDH PE5sant indhs biolqeicyl samplry Jable Bhhpwsdhe sixrhinding pattears 0bodi es
can be used ; [ t [ VeGPl - pr ed
detection sttréﬁglsg)gsr%gﬁ §fe&80%?§8‘ﬁ ﬁgﬂt e N ngygset%s WI![? %érlli&%fg ‘gifrtllt??ﬁNLv
ant i body t hantib¥lndsntibody, ded drenbload typei afdhe hidogieal shmplecthateaqyeespinds toll V.
After washi 3& Q'V\@ﬁ(x any unbound anti-NLV anti body, any renmai ning anti-NLV
anti body bo 4 PE™ME PRIt arget is detected. Binding of the anti-NLV
antibogly to the NLV target indicates that the NLV had not bound to any
bl ood antigens in the sanple. Conversely, the absence of binding by the
anti-NLV anti body to the NLV target célfﬁbéCBbe presuned to indicate that a
bl ood anti gen had al r eady: | \W . I . In a preferred
enbodi nent, the nmethod cgh‘%?@égﬁggqﬂa‘i?‘?ﬁg&ﬂ?é%g sgéerl e WwWth separate
targets of the NLV strains 387Birdikg byNie at2NIAL&htibadgd 207. The bi ndi ng
patterns of the anti-NLV antibodies to the NLV targets indicate the NLV-
bl ood antigen binding pattern for™ FHEIM o1 yP18digsanpl e, and thus the type
of blpgpd 16 WO 03/101176 PCT/ US03/17247 antigens present in the
bi ol ogi cal sgmpte—Tablg B shows the sSTx brmdimyg patterns—for—the
hi st o- bl ood group antiggns with thesethI'ze NLV strjai ns when detecting with
an anti-NLM anti body, gnd the bl %ﬁetjp of the QHiol Pi cal .sanmpl e tihat
corresponds fo_ the bindi ggzp ttern. 5 Table B Bi ndi ng 1684 $3mplE \/ Ant i body
di t

to a NLV t argefatignnog; ; WV nMOK: 024D 227 nody - Bleoddypg ) qr no
bi nding 10 [Targetl NLV Bi ot-ogicd® s$anpl ¢ bPajtdrn [noBaezets’/ MOH 02-{1419
207 Bl ood tycl-- B—bb—B—secretor" " >

2 -- -- -- -- b A secretor

3 -- -- - - b “AB secretor”

4 -- - b b b “Q secretor”

5 b B b b - “Le?, Non-secretor”

6 b B b b b “Le’, Non-secretor”

Other NLV strains can be shown to have specific binding patterns with blood
antigens according to the present invention. One or more of the five NLVs in the
above example can be replaced with one or more other known NLVs, so long as the

15 cumulative binding patterns can positively identify the blood antigens of the
biological sample.

In an alternative embodiment, the method comprises contacting a known NLV
with a biological sample target. Detection of the NLV-blood antigen complex can be
detected by contacting the biological sample target with a detectable NLV antibody

20 that binds to a determinant or non-determinant epitope of the respective NLV. The
pattern of binding of each known NLV to the blood antigen can reveal the type of
blood antigen present in the biological sample. In a preferred embodiment, the
method comprises contacting separate saliva sample targets with NLV strains 387,
MOH, NV, 02-1419, and 207, and detecting any complex of the NLV strain with

25 blood antigen in the saliva samples. Table C shows the six binding patterns for the
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2 -- -- -- -- b "Asecretor” 3 -- -- -- -- b "AB secretor” 4 -- -- bbb
"0 secretor” 5 b Bbb-- "Lea, Non-secretor” 6 b Bb b b "Le-,

Non- secr eworo3/10@éher NLV strains can be shown to have spee@chiusobindi ng
patterns with bl ood antigens according to the present invention. One or
nmore of the fiv Nth in the above exanpl e can be replaced with one or
nore ot her MQEI‘N \EFouns antigens wath these fivesNEY stragns; whenpdeterting with 8 &¥ln% can
positively i i f ' t ' ' b0 oan
alternative agﬁg%dg ] er%dn?ﬁ l{?ﬁcgpf#&é‘ﬁgHQ?J%%&FEIG%E@%%?C%%&%%ﬁﬂm}qee:&ﬁ Euith a
bi ol ogi cal gmttphe target. Detection of the NLV-blood antigen conplex can be
detected by contacting the biological sanple target wwth a detectable NLV
anti body 20 that binds to a determ nant or non-determ nant epitope of the
respecsive NLV. The pattern of bindi mgprfceach known NLV to the bl ood

antigen can reveal the type of blood antigen present in the biological
sample. In a preferred e%@émgr@rNLVﬂﬁ@bO%i%ﬁé&O@@@N&éf contacti ng

separate saliva sanple targets _Wih: ' . MOH, Nv, 02-1419, and
207, and detecting any conpl eéﬁlhpwgl%ﬁlg?ygﬁlﬁﬁ%yyth 25 bl ood antigen in

t he saliva sanples. Table C shows=iligingi or i bidding patterns for the 17 WO
03/101176 PCT/ US03/ 17247 histo-blood group antigens with these five NLV
strains when detecting with a NV _antibody and the blood type of the

bi ol ogi cal sanpl e that corfresponds to the binding pattern. 5 Table|lC

Bi ndi ng by NLM Antibody fqr a cofpmplaed NLY B = |Bi nding by the NLV
antibody -- = |mnimal or no binding Conplexed NV BBwlogjcalahmplenpl ¢
Pattern no 387 NPaliin nd2- 14387 2NV BVIOGH 0231d¢9 20B |- - B -Bloed typ8 secretor” 2
BBBB-- "Alsecretjor" 3 BBB|{B.B |--B"AB_sefr et or "“B secretor”

2 B B B _ B - “A secretor”
B B B B - “AB secretor”

B B -- - - “O secretor”

“Non-secretor”

AN W] K| W
1
1
1
|
1
)
1
i
os)

- - -- -- -- “Le’, non-secretor”

10
Since the original discovery of the prototype Norwalk Virus in the early
1970s, there has been a dramatic decrease in the outbreaks of the NV worldwide, to
the point that a NV infection and outbreak are rare. The NLVs other than NV are
more important from a human health standpoint.  Consequently, preferred
15 embodiments of the present invention include methods and kits that use, or that detect
and identify, NLVs other than the Norwalk Virus.
The presence of a NLV, and its blood antigen specificity or binding pattern,
can be determined by sampling a food or water suspected of being contaminated with
a NLV, or by sampling a biological (usually, a stool sample) of a person suffering
20 from symptoms of a NLV infection (such as vomiting and diarrhea), and assaying the
food, water, or biological sample for the presence of a NLV. The method provides a
means for detecting a NLV in a biological, water, and/or food sample suspected of
containing a NLV, by contacting the biological sample with human histo-blood group
antigens targets, or a functionally equivalent molecule thereof, and then detecting the

25 NLV-blood antigen complex.
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Another detectable antibody can comprise an antibody or antigen linked to a
photochrome molecule that can be detected when viewed with an appropriate light
20 wavelength and filter. For example, fluorescein isothyocyanate, phycoerythrin, Texas
Red, or other fluorescent moieties may be covalently linked to antibody or antigen
and detected spectrophotometrically. Another useful means of making a detectable
antibody involves linking a catalyst horse-radish peroxidase (HRP) to an antibody or
antigen to be detected, and visualizing by addition of a substrate solution. The
25 resultant color change can be measured spectrophotometrically. A biotin-conjugated
antibody is another useful detectable antibody form, which following incubation with
streptavidin-fluorescein can be measured spectrophotometrically. A biotin-avidin
complex can also be detected using commercially available kits. The biotin is linked
to the antibody, then complexed with avidin linked to an enzyme that may be detected

30 by staining. Vectastain™ ABC kit is an example of this staining technique.

c. Inhibiting the binding activity of a NLV toward a blood antigen
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antigen and a mxture-the ew s group a ens can be either
of the antigenic determinant epitopes of human histo-blood group antigens. Such

(@}

20 compounds are known to have specific binding to human histo-blood antigens, and
are commonly used for determining human blood type. Examples of such first
standard compounds include A trisaccharide-BSA (GalNAc-al—3 (Fuc-al—2) Gal
B-O-space) nBSA), B trisaccharide-BSA (Gal-ul—3 (Fuc-al—2) Gal B-O-space)
nBSA), Lacto-N-fucopentaose II-BSA [or, Lewis® trisaccharide], Lacto-N-

25 fucopentaose I-BSA [or H type 1 trisaccharide], and Lacto-N-difucohexaose I-BSA
[or, Lewis® trisaccharide], available from Glycorex AB, Lund, Sweden, and from V-
Labs, Inc., Covington, LA.

The step of determining whether the binding of the first standard compound is
decreased comprises the step of detecting the presence of the standard compound on

30 the NLV target. The first standard compound can comprise a detectable linked
molecule that can emit a signal or catalyze an enzymatic change in a substrate. The
first standard compound can also be detected by contacting the NLV target with a
detection compound, such as a detectable antibody, which selectively binds to the

standard compound, and then detecting the antibody.
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the Lea (non-secretor) antigen or the Leb (secretor) antigen. The first
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naturd or synt h% f“%%%ﬂ%%‘&ﬁé,ﬁa? Ry c%{nB‘ag}tﬂy?iy;m]&d %’ﬁ&éﬁ’%ﬁ §P8 e erbggﬂ?‘.}en n
ol i gosacchani Bleod Snfigdd &b biadingOFHROAISE! beSieleRedi bask® odeA @hilitking @Farsed as

safe. A 10 npnocl onal antibody to the detern nant binding site of the NLV
can be prep&heicalysauctyrg o pearading yorp bindingy sresificiint ofaths eRtigenierfisigamingnt hose
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20 A first test compound of the present invention can be selected from
compounds that have the same, or substantially the same, chemical structure as the
human histo-blood group antigen’s antigenic determinant epitope. The antigenic
determinant epitope of the H antigen comprises the Fuc-al—2 structure. The
antigenic determinant epitope of the A antigen comprises the GalNAc-al—3
25 structure. The antigenic determinant epitope of the B antigen comprises the Gal-
al—3 structure. The antigenic determinant epitope of the Le® antigen comprises the
Fuc-al—3/4 structure(s). The antigenic determinant epitope of the Le° antigen
comprises the Fuc-a1—2 structure. A preferred compound is a synthetic or natural
oligosaccharide that comprises one or more moieties selected from the structures Fuc-
30 al—2, GalNAc-al1—3, Gal-al—3, Fuc-a1—3/4, and mixtures thereof. Preferably
the compounds is a carbohydrate selected from the group consisting of fucosyl
al—3/4 N-acetyl glycosyl globoside (F3AG), a stabilized, synthetic F3AG analogue,
and mixtures thereof, in an amount that inhibits binding of NLV strain 207 to

gastroepithelium of a non-secretor individual; a carbohydrate selected from the group
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NLV. 15 A first conpound that can conpetitively bind with a NLV and t hereby
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that inhibits bi ddifing te§t ddmposhd aan aldotbd selgaad fioaphtdoaipound afiatehas the
20 binding specificity of the antigenic determinant epitope of a blood antigen, and

functionally equivalent molecules thereof. Such compounds can include monoclonal
antibodies. A preferred antibody is an anti-antibody to the antigenic determinant
epitope. An example of such an antibody is the 9C3 Mab that can bind at the
determinant binding site of the NV with the binding specificity of the antigenic

25 determinant epitope of the H-type blood antigen, and is available from Dr. Xi Jiang,
Children’s Hospital Research Center, Cincinnati, OH.

d. Inhibiting the binding activity of a blood antigen toward a NLV
The invention includes a method of identifying a second test compound that
30 inhibits the binding activity of a blood antigen with a NLV. The method comprises
the steps of: '
a) contacting a histo-blood group antigen target with a second test compound;
b) contacting the blood antigen with a second standard compound that is known

to bind with an antigenic determinant epitope of the blood antigen;
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secretor individual. A first test conpound can also be selected from
conpounds that have the sane geonetric structure as the human hi sto-bl ood
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with a second standard gorrpound t nown an antigenic
det er mi nant cemippwpkornfthetth@dointigen tangdt.gdhe s@2ni\tafird @dhpouran dsbRse 247
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bi ndi ng bei RguBBrdtédiTha tsb@hd! Hdidatd ol Gah @b KeOdRQEI by B thiting thee
bi nding activity of the blood antigen toward the second standard conpound.
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rendered reprodugy cogtal test ieslbo byndiRte@ab| Rteceti@i Bitding 0O tHEidots standutd t o
those skilled in the art. The step of determ ning whether the second
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value for the control leg to determine whether the binding of the second standard
20 compound had decreased in the presence of the second test compound.
The second test compound is preferably selected from the group consisting of
a protein, an oligosaccharide, another histo-blood group antigen, a natural compound,
and a monoclonal antibody. An oligosaccharide is a preferred compound, since it is
generally regarded as safe. A monoclonal antibody to the antigenic determinant
25 epitope of the blood antigen can be prepared, and isolated by procedures that are well
known to those skilled in the art. The second test compound can also be a
molecularly-engineered compound that is designed to have a binding site geometry
that is complimentary to the antigenic determinant epitope of the blood antigen.
The invention also includes a hybridoma that can produce a monoclonal
30 antibody as a second test compound, made constructed by a means well known in the
art.
A second test compound that can competitively bind with a blood antigen and
thereby prevent a NLV from binding can also be selected based on a mimicking of the

chemical structure, geometry, or binding specificity of the determinant binding site of
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conpound on the blood antigen target. The second standard conpound can
conprise a detectable |inked nolecule that can emt a signal or catalyze
an enzymawpasabamnge in  a substrate. The second standard ecmpsusidr2zean al so
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of the NLV @sgdiapledilueat, armeg g exeipigny £y prefreed composition empaisesgatngdsti onal

structure ofpnb hﬁl{i@{rg%lfhképtgvow’m&%eﬁ}ﬁp ¥eo SQHJaij?%fpr?ﬁ&‘? tHehd¥PHiBhd

| i gand-r ecept or ite-epitope) interaction e engl neeri ng of
such antigen from binding with any NLV in vivo, thereby inhibiting an infection, or

20 treating an infection, of the host by the NLV. Preferably, the first test compounds
prevent any host blood antigen selected from the ABO blood type antigens, and the
Lewis blood antigens, from binding with any NLV in vivo

Non-limiting examples of suitable pharmaceutically acceptable carriers
include phosphate buffered saline solutions, water, emulsions including oil/water

25 emulsions, various types of wetting agents such as detergents, and sterile solutions.
Compositions comprising such carriers can be formulated by well known
conventional methods.  Compositions can also comprise liquid or viscous
compositions that can coat and/or line the surface of the GI tract, thereby placing the
active compounds in direct proximity with the epithelial cells.

30 The invention also relates to a method for preventing an infection of a host by
a NLV, by administering to the host an effective preventative amount of a prevention
compound that inhibits binding of the NLV in vivo to a histo blood group antigen of
the host. The invention can also relate to a method for treating an active infection of a

host by a NLV, by administering to the host an effective treatment amount of a
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conpounds. 10 A second test conpound can al so be sel ected from conpounds

that have the binding specificity of the NLV' s determ nant binding site.

e. O her woledomeants of the Invention The invention al so ipealusd®s72a7

medi canment and a pharnmaceutical conposition 15 conprising an active

conpound sel ected fromthe grou_é)_ consisting of a first test conpound, a
1

second t est teatmisatisrmpeund that iahibits kinding pEBe infgpiingsNb N dp mive deie histg blpod

accept abl e (| . ' or excipient. A preferred conposition conprises
at | east o%&dﬁ%&gﬁfg{;d&%gﬁﬁw two or nore, first test conpounds that can

prevent the host Theomdentnt figther frelates bonadiusg ofi & hpraventdilvy ¢ampounid, int er eby
inhibiting an infection, or 20 treating an jnfection, of the hos y the
NLV. P ef or SHAERERb Of Phaciiapcatiesl Bf hs MLentoR & ireahgh b SmBTBBHOBHR | gen
sel ected fr gpfebid HBONPNVO QBlefetiPBic PRiveRRAVe cARfbunb has HRWikliRd §REifRAY bgens,

frombinding with any NLV in vivo Non-linmting exanples of suitable
phar maceut i ¢ld anjigeric dpterbinantefiahumas histerblogd grgipawpisert.e buf f ered sal i ne

sol uti ons, water 4. i Lncl udi na 0i | 4 wat | .si,ons, vari,ous
Sopes of et it g EQHEhENR B B & 1R from e HY' Bl RimoHEl Bt
Conposi t i ongecadPést Somporide br £ MmixtiRrtheree TR tfeatnht 3b@gound daR bk sklBged
conventional nethods. Conpositions can al so conprise |liquid or_ viscous
conposi t i ondronntie ferstriest sempoynds Be spond tesh eompoundear Hmixtwe tgreqfy act | t her eby

pl aci the acti ABRUALS;Cl Lregt | \M']J}pja 1. ' '
cel | sﬂgSO The in\?\éﬁ%llqon al {s:hgalrce glﬂbesaﬁg d hg{'lﬁrrgl\si“"teE{cl)da‘x tor p?ltgglgsn? %nglﬁé U
i nfection ofleaat b bf,bthough Npitallpya pldrality of,eq iprgyehtiort be tleatatenanompdact;, i ve

preventative anount of a,prevenfion conpo th i nhi bits pindi f the
RLV i n vi vo WEoracH B BBy gn%ﬁtrwgequﬁﬂv_tﬁ%h%g% outiraki dhve MG can
al so rel at e obQurd tHRRR%0 {Rlard hRPIQY tRN\paGHE Raih B REV B} pi ogﬁtt}ag@&enby a

NLV, by adm nistering to the host an effective treatnent "a a 24 W
03/ 101176 Pcat dglag/adminstration edttreatment onprayeutiarheampasktions s alpopudlatign of t he

i nfectd NL V. i i vo tQ.a hist d i f the host. .Th
nventd on tdMeed O Sfetrlioh; 8o, 2rdpanah 2Bmialve 8 uEHimba Hh cquon
medi canment Qbmpb@{dgﬁﬁﬁwiih%l@médiéarﬁdhe oP ?ﬁ&ﬂfu‘célﬁ{baﬁﬂﬁt taf sihpwaily lof jeinirnmal

of an 5 infection by a NLV, wherein the preventative conpound has the
bi ndi ng spe®ind aithy apy straige ob N e il ensyrs ehfessive tofatraeriuera praverios ©f ood

gr oup an“gﬁngectiT ErddhRNGObE A piiBRH Aehi @ o inR Ghtiiead from the first test

conpound, t
The effective prevention amount of the prevention compound is an amount

20 sufficient to bind any NLV that is present in the gastrointestinal system of a host who
had consumed a food or water source contaminated by the NLV. Ordinarily, these
amounts of NLV would be very low. For this reason, a preferred prevention
compound is a first test compound that binds with the NLV to prevent its further
binding with the host blood antigens. The amount of the prevention compound to be

25 consumed will typically range from about 100 to about 10,000 units per dose, more
preferably from about 1,000 to about 10,000 units per dose, where a unit defines the
amount of the compound to bind with a single virus particle. Preferably, according to
the method of the invention, a dose of the medicament comprising the compound
would be consumed by the host just prior to, while, or just after, consuming a food or

30 water suspected of being contaminated with a NLV.

The effective treatment amount of the treatment compound is an amount
sufficient to bind any NLV that are progeny from those infected within the epithelial
cells of the gastrointestinal system of a host. Ordinarily, these amounts of NLV

would be high compared to amounts of NLVs found in a contaminated water or food.
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second test compound, or a m xture thereof. The treatnent conpound can be
selected fromthe first test conpound, the second test conpound, or a

m xt ure twersah117d0 Preferred are nedi canents and phar maceatriusas/17247
conpositions conprising at |east one of, though typically a plurality of,

a prevention_or treatnent conmpound, which can bind with ,ani/ i nfecting
strain of NIpe @t g thuisatart epmpoundyio b eensymed el ypisallorange | feare  and
detect the spegi {060 & S60uR 160,008 YnitOperPddiPOnble &f%?éﬂrifﬁfom &%‘ﬁt%'oﬁg t0

adm ni stration of treatnment or prevehtion conpositions to a population of
15 i nf ect ed aboutsi{$)(H6t urtitsepep dosp weherePa ehitrdefings the anwovni nfithieotongfouhd eat ment

tior . i i t h i | that
ol nutarty o SRRERPHERE RRrEle g ToBE it Arrobtn R R pocidhs Vet ot i ve
treat nent Ofa qus€6e el MBdiedmenit RbRFELIAR the' @GHoRhE SWoulf bd BéhshRkd 'b? ‘t!ltle';:ﬁost
e

strain(s) of virus involved. The effective prevention amunt o _
preventi on ®sHpdicHly wailthe syropiams of thesinfection dave dissipatad and ytoppad. t Simece | s

present in i i t f 0 d c uned a food
o vt er solngeoBEhld b Ohe o LR e TR M bR BRSO SR Ty °RLy
woul d be verle érdisaryreapurdehiths pedediodosage prpgéferabbcatioucsieny 1 @Y hegspound is a
first test conmpound that binds with the NLV to prevent its further binding
with the host blood antigens. The anount of the prevention conpound to be
25 copppuned will typically range from about 100 to about 10,000 units per
dose, nore preferably from about 1,000 to about 10,000 units per dose,
where a unit defines the alXAMPLESOE THEINVENTIONI nd with a single
virus parti %II e. Erﬁfeerably, according to the method of the invention, a
dose of the arent conprising the conpound would be consuned by the
host just prior 1 testivak onictddifl mehduBs theC BB BidoRe bPRfbro recodbiit er
suspected of being contam nated with a NLV. The effective treatnment anount
of the treafVEhwithdiensiantigens inhumapsaliva semples.ci ent to bind any NLV that are

pr oge fromtho i nf i.thin.t itheljal ,cells of Ie

gast rfc}?/nt esti nal igl)‘/% e%%i)ef%ggl\{\%{lggp ?S'Ortfﬁle %gmaflf}lbjteﬁtéséheﬁg'ﬁﬁ g% B‘r‘“’n\lﬂ?ﬁd woul d
be hi gh conmpasupcantigersnmersidsteahinbll ¥ Ef Ast¢ing hoaoélondl aniibstigdpeéfieto pe?, f ood.
25 WD 03/1011y6 PCT/USQ3/ 17247 The anmount of the treatnment conpound to be
consunmed wi e -t4pBad § blegdyeropp antigenso alivyargomtitNL ¥ Jedt waodsteroonedhby s per
dose, nore . t it 100, 000 units per dose,
where a uni F@é?%lﬁgg&?ﬁgﬁ%ﬁ%y%&ﬁg%c&%@n %ﬁ‘gr % bind with a si ngl e
virus particle. Bakvaesaalyles ware dduted ag11®00he PBStdnddhaf cdabed onty siiérotier 5 a

ﬂg:te ﬂ)f the pla edsI %Bynl?er;} h%?nrmgr{)sl)pe%ﬁtgpte a(t: O%(.)un%ﬁ\é? Lglgcklfl?g Cveit SuSr‘%dB o¥to§ he

monoclonal antibodies specific to Lewis a, Lewis b,, H type 1, type A, and type B
antigens were added. MAbs BG-4 anti-H type 1, BG-5 anti-Le?, and BG-6 anti-Le®
were purchased from Signet Pathology Systems (Dedham, MA). MAbs BCR9031
anti-H type 2, BCR 9010 anti-A, and BCRM 11007 anti-B were purchased from
25 Accurate Chemical & Scientific Corporation (Westbury, NY). After incubation for 1
hour at 37°C, HRP-conjugated goat anti-mouse IgG or IgM antibodies were added.
Following each step, the plates were washed 5 times with PBS. The color reaction
was developed and recorded as described above.
Of the 54 human subjects, 11 (20%) were Le*/non-secretors, 36 (67%) were
30 Le'/secretors, and 7 (13%) were Le” individuals. Among the 7 Le” individuals, 6 were

secretors and one was a non-secretor. Of the 54 individuals, 17 (32%) were type A, 4

(7%) were type B, 33 (61%) were type O, and none were type AB.

Recombinant NLV capsid:
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periodically until the synptons of the infection have dissipated and

st opped. Since any consuned treatnent conpound woul d pass through the
gastroi ntwstidnai17eystemin the ordinary course, the peri editwsdasz2ge is
preferably about every 1 to 4 hours. 10 EXAMPLES OF THE | NVENTI ON Exanpl e
1: A test was conducted to neasure the binding by one or pore_reconbi nant
NLV with bl ood artacylenuus-exmmessed reeambinand opanskls pratsing, piafivey BLedy were

phenot ypes: plhardiPhefidllk AkERseP RO LHP B er%{;gfg&og% A8 NOVO KRV Bhd 9N

were determ by “El As usi ng nonocl onal anti |f|c t Leb,
A, B and H ithreodirgses of genvgiauprENLBa 207287, thl&u_andIMQHAas det er mi ned by

El As using reco nant NLV capsids as coating antigens. Saliva sanples were
diluted at 1:1, 006°9°H"BBS and then coated onto nmicrotiter 20 pl at es (Dynex

| mul 091) over ni gitthe @bcohtbinddk tvithl Mp@i@‘ﬁrﬂ@ld/\bﬂ éhcﬁ%fah@ﬁwNLvmqbaé@b
anti bodi es specific to Lewis a, Lews , E@dt h])éeA andtyeB
5t0a hlop

anti gens weCBZYRRIdBmuRRsssage (BiAm tfpr lthq 9lpbty_Lto d |aptigeng nid (3

BeRo0s1 amcr et E e e b P e T S SR HOR i AR e 105

pur chased f rthmdpsmﬁtanustated ftdzemuntéllus& Bor testirigfreconflsingn NItV (INI(\Xoﬂﬁﬁdiug Y,
Af ter incilillbatlon f.or h ur at 3% HRP-co ugat ed aoat anti -.nouse

1 gG or | gM &hs Bi6u RGOt @ligradtimer fam Agyeiseh) Weissoatedovith thecwliver o
washegy 5 ti @Eﬁgl@’hg‘a@ﬁ&oﬁr@?l S90%in E&@Pg@muffeﬁ%@g\(?bgpe ﬁ@PgloEﬁﬁgrﬁied as

descri bed abov he 54 hunman su wer e +/ non-s@cretors,
36 (67% wers& diéd hel/ (Béattogf the SNLENehpsid (pt3dns \ae ~¢.0Leg/mh i PBE wedrs addydong t he

i i e ol o
0, and none a}‘tﬁ&ﬁuﬁlyfg tl‘féBresgﬁzegger\@ng)ll%yd Pd dtior’ 6 K\Q Q36 éo%x%@ud e

PCT/ US03/ 17247 acu oviru Xpressed reco |nant capS| proteins o
NLVs wer e pr(HB&D-ednjbgatcdagbatcmltmmaqagc[an(ICNe Aarora, . vir eachos‘te;geth@gr oup

NLV nd three vir gen rou (207, 3 2- 1419 and
fsPr oce e Werg *Fﬁ‘ébqt‘?éﬁ?ﬂ‘fb ﬁ% %9 a'gda ]&Flap?‘?:’)? é‘m‘FSd’f"ﬁbgg ot h¢ he
f lve NLVS WefizjreSsfaflal®Ywere detected by the TMB kit (Kirkegard & Perry Laboratories,
Gaithersburg, MD) then read at a wavelength of 450 nm using an EIA spectra reader

(Tecan, Durham, NC) as described by the manufacturers.
The results are shown in Figures 2 and 3. Figure 2 shows graphic results of

20 the binding strength of the five NLVs based on the histo-blood phenotypes for
secretors (A, B and O blood types) and non-secretors (Le” and Le") for the 54 human
subjects. Figure 3 shows graphic results of the binding strength of the five NLVs
based for the 9 Lewis negative (Le") subjects with histo-blood phenotypes secretors
(A, B and O blood types) and non-secretor.

25 Without being bound to any particular theory, these results and the known
biosynthetic pathways for human histo-blood group antigens show that certain virus
strains appear to recognize specific determinant epitopes on the histo-blood group
antigens. Strain 207 apparently recognizes Le® antigen, as Le® is the only antigen
found in the saliva of Lewis-positive non-secretor individuals. Secretor individuals

30 also can make Le” antigens, although at smaller amounts in saliva as compared to
other blood antigens, due to the presence of 1,2 fucosyltransferase expressed by the
secretor gene (FUT2). Thus 207 virus binds at minimal levels and with less avidity to

the saliva of secretors than to non-secretors. Variable expression of the FUT2

27



enzynme i mmune assays (EIAs) for the ability to bind to blood antigens in
saliva sanples of each human subject. The saliva sanples were boiled and
centrifugwa,03and76 t he supernatant stored frozen until usePCFarSos/er47 ng
reconbi nant NLV (rNLV) binding to saliva, mcrotiter plates (Dynex

| mul on, tecﬁ)ﬁ{lgﬂre coated with the saliva_ 10 saERI es_ at di | ution of
1: 5,000 i n SRR AR SCERIOTT, 3y pRESPUNtAfqratheplagle clear demarcatigh i | k

(Blotto), t fb%woésh\éocz Piriders ataa%ﬁlbnfdeﬁt Sthif2@7 &l nbnblﬁ’@% Meé@mafg@ﬁsim thdhe
bound rNLV capsid proteins were detected using a pool ed gui nea pig

anti-NLVs aalia &ponlewis-nepativiecagividalsewhp Nackf U dvad thys delaiot mke dse’
o ser ad s Rlka%VIRe® b Reha A0l LUOThaTs SRPhroll Grapk AEAsPh gk Ga(dEN, )

Aurora, OH) eac €s wWere 1 ncu

and washed ftypeezmbl‘&ﬁlewth PBS. The enzynme signals were detect ed by the
TMB kit (Klrkegard & Perry Laboratorles, Gai.t hersburg,, MD) then read at a
wavel engt h of 450 hsrhisieibitpdagrown antigsas it thersalivppf sqereieraindivivals-are nNtB? as

descri bed byopfy rﬁ;}.ﬁq{)qﬁg it £§tlon%_ B&vsfe@r? tﬁBér BewiiON ée@re't:dr%éﬁ%egt L NLVS

FlgureZShows ic results o e binding strength
based on t hQSHllzaSca btoad dsppdificity, ypes;blfychmdlsgcaﬂlefwosfla(téd aﬂmgnsi i) sedretock; t ypes)

d - t the 54 h bj.e . h
o aphi ¢ r e dibgat N, Bindl Al itesupled agiecTsreRpE Lot VB R WMOMuliieed S ne o
Lewi sj(negat irv@ghlze)tysd!l ged Sypsi B Rntipsils b e A1 Bheneb }éﬁﬁg%n§eB€cﬁﬁéérMOﬁA B

and 0 bl ood types) and non-secretor. 25 Wthout being bound

particul ar treaséadywith Bpse Arand B but rotavitthiypk Rowbirain03<¢h? hppears tpebu e for
hunman hi st o-pl g i s; $ho hzat certain vir trains ear to
recogni ze sﬁdte)gﬁ éjen %Btj t?ﬁﬂ%la}?i"taﬁl elﬁ?&t o\gleg o?'lmfgﬁ%s abeg?u(’?e 4&§gsltr8l?prea6}§$i gens.

Strain 207 ajifakgetAybut @RogiZEped Baoa Ol i JBBse fodr Isedtetof binAthgOsttains2 kb gen
found in the saljva of Lew £ POsI tive non- secretor | ndi v dual s. Secretor

i ndi vi dual s "S®eIZ8 41 98 Zrdke ﬁ@@earﬁng%ﬁ@e %14 keugnd B Le{nbgcause thessiate s | n
salivpsas ¢ et & tthFW Ath 2 n%‘fcecuieg %ZI)PJ\)%%%E?% E,
t he o7V r us

fucosyl trans ase expresse sec tor gene (

bi nds at mi mmaﬂlesl emethmn@ndclyd tfbcdsesm deindl- posmm: stdretosal doca Adt apsdaet or s
than to non-secretors. Variahl e exgressmn of the FUT2 27 WD 03/101176

PCT/ US03/ 173mportani deishinding by MPHEs 887.rN ¥ e a2y 419 dbgcatise thes strais bind t0 ack of
|
a clear deg’%@ﬁsﬁg 58& LOGEWRER 0 %cllé'td}g%ﬁo ?{lﬁio @ e@}@gerﬁl tP}eEéH 0 AGfe di d

not bind t antigens-in t sdl I'va negattve 1 n I'Vidual s
who | ack Fm“émcpltdpaslldimtraﬁfecmfaé bireling @rdthagepitopsA2 théreddrs othe antigoms ies Le"
that iOs the S crrgtc(i)lrJ ?&dl\%zluzhs ﬁlat blng bﬁSﬁy %7 Or} Ah% or NV are probably limited to the

H, A, and B antigens.

Example 2:
A test is conducted to demonstrate that the binding of a NLV to a blood
25 antigen in its natural binding pattern is inhibited and prevented, by contacting the
NLV with a compound known to bind to the determinant binding site in the NLV
capsid.
The Norwalk Virus (NV) is known to bind with the H antigen and the A
antigen (that is, these antigens are in its binding pattern). Recombinant NV capsid
30 protein at ~1.0 pg/ml in PBS is coated into the well(s) of a microtiter plate (Dynex
Immulon, Dynatech). After blocking, a MAb 9C3, known to bind to the determinant
binding site of the NV, is applied to a first group of the NV targets. A second group
of the NV targets are left untreated. After incubation, the first set of NV targets is
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5 type 2 nol ecul es. The histo-blood group antigens in the saliva of
secretor individuals are nore conplex due to the interactions between the
ABO, Lewiwp oandiigecretor genes. Strain 387 has a broad speardsomit2y7

possi bly binding all fucosylated antigens in secretors; simlarly, NV
binds all fucosy] ated, anti gens except faor type B. MOH is predicted to 10
recogni ze t YY€hd Hng tt%ewgh RS- geneliva dropb perapngol stsreler-Agehivaotypedause
MOH reacte 1 - aﬁg&ﬂ i i - ppear s
to bind typgréyg\}elaan&tsilggﬁ(, ut g’n%dqgtﬁgﬂaé,dggd@é%ﬂegﬁrgpf%(gg‘%%?ége%g%%muse
02- 1419 st r dargets.e ddtee dncubatidn, bpthegroupruof N¥'t tavgetshare ylpteste® vath & ATantigen f our

secretor-bind.hg, strains,also re nize H ey, A.type 2 B type
2, A Ley, a i a9 deisel the pEesenee g%%P@g?%o?h§H§Y§ﬂ§§§'gpepﬁ%gﬁﬂffg yne on
the type 2 nabessh®s nol AQnkigsH, WhilPieRBond gréup of NWi ice@SheéWatighificad 2! , 4
fucose in Lew s-positive secretors, does not appear 1nportant for binding
by MOH, 387 antigen fzem thypsaliva ssmplebiading te thedL¥t rains bind to saliva from
Lew s-negative secretors, who |lack this epitope. The presence of the Lew s
epitope did not affect viral binding to other epitopes; therefore, the
antigens in 20 secretor individuals that bind MOH, 387, 02-1419, or NV are
probably limted to the H A and B antigens. Exanple 2: Atest is
conducted to denonstrate that the binding of a NLV to a blood 25 antigen
inits natural binding pattern is inhibited and prevented, by contacting
the NLV with a conmpound known to bind to the determ nant binding site in
the NLV capsid. The Norwal k Virus (NV) is known to bind with the H antigen
and the A antigen (that is, these antigens are in its binding pattern).
Reconbi nant NV capsid 30 protein at -1.0 g/ml in PBS is coated into the
well (s) of a mcrotiter plate (Dynex |Inmulon, Dynatech). After blocking, a
MAb 9C3, known to bind to the determnant binding site of the NV, is
applied to a first group of the NV targets. A second group of the NV
targets are left untreated. After incubation, the first set of NV targets
is 28 WO 03/101176 PCT/ US03/ 17247 washed five tines with PBS. Saliva from
a person of secretor-A phenotype is prepared as in Exanple 1, and is
applied to both the first and second groups of NV targets. After

i ncubation, both groups of NV targets are detected with an A-antigen

anti body to detect the presence of A antigen on the NV targets. The first
group of NV
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5 targets shows no A antigen, while the second group of NV targets shows
significant A antigen fromthe saliva sanple binding to the NLV. 29 WD
03/101176wB@3N0SO8/ 17247 We claim 1. A nethod for detecticmgisas/17247
Norwal k- Li ke Virus (NLV) in a biological sanple, preferably a stool sanple
froma human, conprising the steps of: a) obtaining a biological sanple
suspected of containing a NLV; b) contacting the biological sanple with at

| east one bl ood antigen target to allow formation of a conplex of the NLV
with the bl opdcrihi gen; and c) detecting the NLV-bl ood antigen conplex. 2.
The net hod according to Caim1 wherein the biological sanple suspected of
containing a NLV is contacted to each blood antigen target individually. 3.

The met hod accQr di t i i e .of detecting the NLV
bl ood anti gl'engc%ﬁp ‘eix‘%&?ﬁ%? ﬁﬁségv\?ﬁlré&ay{l %%Js% Xﬁgwi&éslﬂi%gwg%?lt%@ppe’

non- bi ndi ng naprefdrably attobhaniplofregiadaimanacgrhpridiigiie stegs ofNLV- bl ood ant i gen
conplex; ii) contacting the NLV-blood antigen conplex with a NLV anti body
that binds at &h ‘é’éﬁ“f"&géfl’é‘?loglﬁ@ spmple ﬁlﬁﬁefg‘ﬂ/&gﬁ‘i’fﬁ@m%% aNk¥ve un-bound NLV

anti body fromt - i ; i oy LV
anti body. 4. The rarRea g S, FOIGAAT sufPERE MM o) piEA b rag
detecti ng t he NLV-dlopofdrmativin af@rcoopied afithe N witle thettieodsdntigen;@ahd i) washi ng
away the non- bi ndi mat er i t.he .bi ol ogi.cal sanple fromthe bl ood
antigen target; cfi‘?egeé:gﬂg g@tﬂ\é%ﬁ‘?ﬁ’é{ %F‘g?fhcoé‘?ﬁl?’@en target with an
anti-antigen antibody that binds to the antigen-determ nant epitope of the
bl ood antigen; iii) washing to renove un-bound anti-antigen antibody from
the bl ood ark i Gles methodgeacordingitq (Jaimel evherein thérdiclegital samiplre suspectedofy. 30

}s/\grrglgle }Oéér?rgr |P s rt%’&%é’a%«?@\f‘?s coﬁtacf?:‘dl% %acil%ﬁoo%egn%(égﬁ {}agge?in'}iledlilaqu? bi ol ogi cal
3. The method according to Claim 1 wherein the step (c) of detecting the NLV blood
antigen complex comprises the steps of:

i) washing away the non-binding material of the biological sample from the
NLV-blood antigen complex;

ii) contacting the NLV-blood antigen complex with a NLV antibody that binds
at an epitope of the NLV;

1ii) washing to remove un-bound NLV antibody from the NLV-blood antigen
complex; and

iv) detecting the NLV antibody.

4. The method according to Claim 1 wherein the step (c) of detecting the NLV-blood
antigen complex comprises the steps of:

1) washing away the non-binding material of the biological sample from the
blood antigen target;

i) contacting the blood antigen target with an anti-antigen antibody that binds
to the antigen-determinant epitope of the blood antigen;

iii) washing to remove un-bound anti-antigen antibody from the blood antigen
target; and

iv) detecting the anti-antigen antibody.
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a) a container for holding a biological sanple suspected of containing a
NLV, the container conprising a nedia having affixed at | east one bl ood
antigen welmavads fromthe group consisting of H antigen, PATarsvs/gea7 B
antigen, Leb antigen, Lea antigen, and m xtures thereof, or a functionally
equi val ent nol ecul e thereof, and capable of conplexing with a NLV;, and b)
an assay for thel-ﬁdfgt Scti,on of a.conplex of the NLV and the bl ood anti gen.

r

6. The kit accO gdetecting i WY iga Blodegical sample<comprisings| ect ed from an NLV
anti body that by ! - i gen
conpl ex, and angj %ﬁ@%??&ﬁﬁ“gﬁ‘? ﬁ)@%{/&gﬁgt qlggggptggteét}lhgcp&g%g%m@?

ant i gen- det er m narthe epitainpiecaphiprisinga nediackaving Hfifised atleastgma.bldod antiged hod

for detecting a hisfto-hlood. group anti.gen in.a biolaggical s |.e b
conprising the st eSSL“E?E :f%é’jl t}gebgrgﬁﬂicﬂﬁs_l mﬁi%@?@%‘?n’ &aﬁwggntgﬁgg?ﬂ’ﬂr@ a

hi st o- bl ood group aafigéfens® MtigeMNART nhiREhrdsh theRio| 68 iaC filncHSHMY Cedifiveler@t

| east one NLV target to allow fornmation of a _conplex of the blood antigen

with the NLV; and reqlegide therqofpnd sapableoefromplexingwih 9 Nofsndx. 8. A kit for
AL el So Y | X o
container for hol driSy P8 uBah Feldfhufor & Qb REY Al AP PoSY Aiech)

conprising a nedia containing at | east one Norwal k-Li ke Virus (NLV)

capabl e of conpl exin i.t h an ABQ hj st.o-pl ood group tigen; d ) .an
assay for t e%é&f‘&’@%‘% t"aa_ _I‘gﬁerﬁ‘f’_t f@ssay Isétj?gﬁeg Nlb‘&%l“’ﬁﬁ@y
antigen. 9. A gt biads &f ar dpRbpd ¥f MG NLT ioF e NEFLHIGOIRAURH dofifplext Bhd RitSs the
binding activity of a NLV, preferably selected fromthe group consisting
of strain 387,andardigan MDtbodytthati binbk/, tostheaamtigzodetesmimant epizoped 06, eagind

m xtures thereg it h tandard conpound, preferably a histo-blood group
antigen, the n%ﬁ%&eybé%?@%%@%g the steps of: 31 WD 03/101176

PCT/ US03/ 17247 a) contacting a NLV target with a test conpound sel ected
fromthe group consisting of a protein, a polypeptide, an oligosaccharide,
a natural denfomgthodafen detacing #ndistobleed giarp antigiod @sbiokogicahisrmplees

t hereof; b) co .@ﬁ}' with a standard conpound that is known to be
bind with a d‘gb. rnslﬁ%gtrl]l%ptan ing site of the NLV; and

a) obtaining a biological sample containing a histo-blood group antigen;

b) contacting the biological sample with at least one NLV target to allow
formation of a complex of the blood antigen with the NLV; and

c) detecting the blood antigen-NLV complex.

8. A kit for use in determining the histo-blood group of a human, comprising;:

a) a container for holding a biological sample from a human, the container
comprising a media containing at least one Norwalk-Like Virus (NLV)
capable of complexing with an ABO histo-blood group antigen; and

b) an assay for the detection of a complex of the at least one NLV and the

antigen.

9. A method of identifying a first test compound that inhibits the binding activity of
a NLV, preferably selected from the group consisting of strain 387, strain MOH,
strain NV, strain 207, strain 02-1419, and mixtures thereof, with a standard
compound, preferably a histo-blood group antigen, the method comprising the

steps of:
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c) determ ning whether the binding of the standard conpound is decreased in
the presence of the test conpound, the decrease in binding being an

i ndi cati owotobaviivhe test conmpound inhibits the binding acticriusys/of24t he NLV
wi th the standard compound. 10. The nmet hod according to claim9 wherein two
or nore of the NLV targets are contacted independently. 11. A nethod of
identifying a test conpound_that inhibits the binding actjvity of a

hi st o- bl ood grodp SomiacHB® 2 PL&T tregs) Witk & test sompowd) salectest bopt thengiodpi ng of
H i , A i . i i . i , o I«
o 87, 5 S g o i, SORIAPp, A

m xtures thereof, a Sstandar pretera a Norwa
Virus, the method campound,sindgolyhendmepsclordal aafiborliest amdtmixgures thebfi- bl ood

group antigen target w.th.a t .conpound referably selected.fromthe
group consi sti n%s o‘fonéﬁ\%% P’ﬁd\i@i@ﬂ@rqﬂg@‘ﬁﬁi coég%otué‘ﬁﬁl,‘at%éy lﬂ&%‘é’ﬁ’@%&%‘{w d
poly- or nonocl onad daérniiRaf bRinglite D0 RRAUURNMAdy contacting the histo-blood
group antigen with a standard conpound that is known to bind at the

anti geni ¢ det er § régtermanng ayhethef thehkinding of she)stardard compound: is gleereasgddnc)
determ ni ng wheth t L0dj o) und 4.sq.de S in

t he presence of tﬁ%etéa}ggf&g%%gl%ﬁd{esé E‘gmgélg{raggté% cfeggg%n@?r%ﬁ%g% ?\bgr;je%%n%g

i ndi cation that thiedicesdn thanpeusst doatpolind $nHibies thiertdndigg activiyyi éftheNILie

hi sto- bl ood group antigen with the standard conpound. 12. A kit for use in
i dentifying a conp¥ thefandard cmpPYad s he bi ndi ng activity of a NLV with a
standard conpound, the kit conprising: a) a container for holding a first
sanple of a test conpound, and a second sanple of a standard conpound, the
cont ai ner cdfpTheimethal aediding ®2clyith O3WHGEih 76voPGTMOROAG] hé MIZV tarpetsairai ng a

NLV capabl e of Cgr@%ﬁ)ﬁlﬁgp%a‘i‘%’éll ts determinant binding site with the

standard conpo Yfor contacting the NLV with each of the test
conpound and the standard conpound; and c) an assay for detecting a

conpl ex of the standard conpound with the NLV. 13. A pharnaceuti cal
conposi ti on ldodpmethodpfddentdpng aokst eompund dhat ahkibite thef binding tanevity ofip

consisting of B RUAL&H broupCRitigdS: prber APy AERORE 't HRLHE! bohsRithS e ©OF
| antigen, A antigen, B antigen, and Le® antigen, Le® antigen, and mixtures thereof,
with a standard compound, preferably a Norwalk-Like Virus, the method
comprising the steps of:

a) contacting a histo-blood group antigen target with a test compound,
preferably selected from the group consisting of an oligosaccharide, a

protein, a polypeptide, and poly- or monoclonal antibodies;
b) subsequently contacting the histo-blood group antigen with a standard
compound that is known to bind at the antigenic determinant epitope of the

histo-blood group antigen; and

¢) determining whether the binding of the standard compound is decreased in
the presence of the test compound, the decrease in binding being an
indication that the test compound inhibits the binding activity of the histo-

blood group antigen with the standard compound.

12. A kit for use in identifying a compound that inhibits the binding activity of a NLV
with a standard compound, the kit comprising:
a) a container for holding a first sample of a test compound, and a second

sample of a standard compound, the container comprising a media
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synt heti c conpound, a functionally equival ent nol ecule, and m xtures
thereof, which binds to a NLV with the binding specificity of the

ant i geni cwoasaonreiant of a human hi st o-bl ood group anti gear/ysogirzsabl y
selected fromthe group consisting of H A B, Lea, and Leb antigens. 14.
The conposition according to claim13 wherein the binding specificity is of
a structure selected from the Fuc-al-->2 structure of the human

hi st o- bl ood gr oup contaipipg 8-V capableof qemplexing & its deterrimagiibinding pitavwith

hi st o- bl ood group tﬁesﬁﬂ&dr@@&n ﬂ{}l@ Gal -al --+3 structure of the human
hi st o- bl ood group B antig It) Fuc-a | --*3/4 structure of the hunman

hi st o- bl ood Leabard ngens fcar@ntahmlg:deLY-wﬁh eath of the esoéompuamld Lmdnthe

hi st o- bl ood Lew s ant 15. A pharmaceutical conposition
conprising a corrpo%{éiagp% far“Smthe group consisting of a protein,

peptide, ol i gosaychidsbdefor dctédtingla cORIPRIWTdhe fRafddRFEInDibahl Wwith@HMNY A ent
nol ecul e, and m xtures thereof, which conpetitively inhibits the binding
of a NLV with a native histo-blood group anti gens of a human host,

pref er abl vty B Rl RG ed UEnblMioR B mBRUE P okt Sy PBARARGE IRl o

acceptable carr medi canen | Si ng:
car bohydrat e cthepgous corsidtiagtofc prowin, pb))tldé dlgasdcclprlecadttrally @k Rtifig 9@l ect ed

fromthe group cgnsistin cosyl -*3/ 4 N-acetyl gl ycosyl gl obosi de
(F3AG), a stabPnitetg Coérﬁ%llﬂ‘it? cF‘SE&HYa?F&FY?é% molgepl m%@u{eﬁég%rsm in an

anount that in s i+pdi f a
non-secr et or |ﬁ’l&?\!}|bzﬁdélt8q?§}gv V\lv)ﬁg%t/h%glln}ﬁ?r{ C%'II%l %éb%?tfggd?l{%é&g&%%{é%g&one

car bohydr at e sazhemae Histo-blood gmug raptigers; prefersblyrsgleoted firomo thel gralip edhsipiihgct ose
gl obosi de (F2 A | nt heti ¢ F2G anal ogue, and m xtures
thereof, in angfalflm‘ﬁ%al? %'f?hﬁ?#gtg 'binding of NLV strain 387 to
gastroepi thelium of a secret or individual; 3) at |east one carbohydrate
sel ected fromthe group consisting of N-acetyl glal actosyl al--+3

gal act osyl dHoBbes corapesi@EGicconding & glaing ol 3awhersin theghinding sgemﬁ@tyowof a
| obosi d | d,
gl obosi de ( AGA e 34i2RL rk]régld the M- QF—)?e rt@g&?e of“ﬁx% MAhe }Hﬁ{’ %ﬁcho groﬁﬁ i bits

synthetic A4 ogue, U es 1 an dano

bi ndi ng of NLVHs‘aﬂitsgen WG@NA@@SHDQMMMH iofi neth® T huanBe Bisel-Blood Netbip dual ;
antigen; the Gal-a1—3 structure of the human histo-blood group B antigen; the
Fuc-a1--3/4 structure of the human histo-blood Le® antigen; and the Fuc-a1—2

structure of the human histo-blood Lewis b (Le?) anfigen.

15. A pharmaceutical composition comprising a compound selected from the group
consisting of a protein, peptide, oligosaccharide, natural compound, a functionally
equivalent molecule, and mixtures thereof, which competitively inhibits the
binding of a NLV with a native histo-blood group antigens of a human host,
preferably by binding to the NLV, and optionally a pharmaceutically acceptable

carrier.

16. A medicament comprising:

a) at least one carbohydrate compound, selected from:

1) at least one carbohydrate selected from the group consisting of fucosyl
al—3/4 N-acetyl glycosyl globoside (F3AG), a stabilized, synthetic
F3AG analogue, and mixtures thereof, in an amount that inhibits binding

of NLV strain 207 to gastroepithelium of a non-secretor individual;
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4) at |east one carbohydrate selected fromthe group consisting of

gal act osyl al-->3 gal actosyl gl oboside (&G, gal actosyl al->4 gal actosyl
gl obosi dewp®@117@ stabilized, synthetic G3G anal ogue, a Ppstratsob/ized,

synt heti c 4G anal ogue, and m xtures thereof, in an anount that inhibits
bi nding of NLV strain MOH to gast roepi theliumof a secretor individual;

and 5) mxtures thereo and b) armaceutj cal |y acce abl e | uent ,
carrier or excipi L??St ‘19§é’a3¥° Ef’n%g‘i? 'fl" a‘ll ppuRg Ofl fucosyl
pharmaceutical for t '&‘?—pj SAERse PlobBidle (Fﬁ@?ta”%hliz@d %yﬁ%ﬁ@@i@iu@ aP

infection by a NLV, wherefn the conpound has bi'ndi ng speci y of
the antigenic deter rran@mlxttufesahmcmﬁm Al amoubl t!nadmgrlmg[bmcam 31V AV &tsamThe

use of a conpound ac i n 7 wherein.the conpound is at |east
one car bohydrat e conggfjﬂodgagg?%’d‘% P Prlsecﬁtob?lmvé‘g’?{ one car bohydrat e
selected fromthe group consisti of f cO y | ->3/4 N-acetyl glycosyl
ol obosi de (F3aG . 3 & Bartions cavobftte selebe e he apuyraishine Shdethls

thereof, in an anounighfiglyli @hibi gﬁlaabm“%l b@gidé\ll(XGmt)rN Beedd / ghifctosyl

gastroepl thelium of a non-'secretor indi'vi 'east onhe car bohydr ate
selected fromthe gr alllp*dccgﬂbp@ﬁylnglobbSld@c@éiAG) aﬁL-Sidbllg&d,a@Ymb@ICgIMKt@l de
(F2G, a stabilized, e anal,ogu 34 WO 03/.10

bCr S0y 17007 | o s ATHSEh sfapfl %@dn BRI AGHE Analpeye) End Hid s tg?rﬁﬁf Sof NLV

strain 387 to gastrgepid hahouin ehata isldbitet biadingdiofi B ; stehin aMbHagH Ione
car bohydrate selected fromthe group consisting of N-acetyl gal actosy
al ->3 gal act osyl gl oﬁﬁ%ﬁoﬁé‘ﬂ("}!\@@f”ﬁ?fﬁ@éfrﬂ“’lé wlact osyl al-4 gal actosyl
gl obosi de (AG4G, a stabilized, synthetic AG3G anal ogue, a stabilized,
synthetic AGAG ana4)oghéeasan@emcﬁltbahﬁkaﬂehéfilwed fromatheaigooum consistingi 1offi b| ts

bi nding of NLV strai tr f reto i dya
at | east one car bohy % g%t%ec?%f rr?]te "’%}rs‘gdup%g'iﬁg Stgaﬁ}agtog?ldga;ﬁl a%t osyl
al --+3 gal actosyl gl ghlastbsie gI@@de MGl tao spbiliakd, +éyn@tia oG Ydnallgabosi de

(HAQG, a stabilized, gnt heti c. G3G anal ogue, a stabilized, synt hetic AG
anal ogue, and ni xt ur &@bdiged, sypthetic,G4E ¢, andanixtyps thereofonrmm amowt NLV

that inhibits binding of NLV strain MOH to gastroepithelium of a

secretor individual; and
5) mixtures thereof; and

b) a pharmaceutically acceptable diluent, carrier or excipient.

17. Use of a compound in a medicament or pharmaceutical for the prevention and
treatment in a mammal of an infection by a NLV, wherein the compound has the
binding specificity of the antigenic determinant of a human histo-blood group

antigen.

18. The use of a compound according to Claim 17 wherein the compound is at least
one carbohydrate compound selected from:

1) at least one carbohydrate selected from the group consisting of fucosyl

al—3/4 N-acetyl glycosyl globoside (F3AG), a stabilized, synthetic F3AG

analogue, and mixtures thereof, in an amount that inhibits binding of NLV

strain 207 to gastroepithelium of a non-secretor individual;

2) at least one carbohydrate selected from the group consisting of fucosyl

al—2 galactose globoside (F2G), a stabilized, synthetic F2G analogue, and
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strain MOH to gastroepitheliumof a secretor individual; and 5) m xtures
t hereof. 35
WO 03/101176 PCT/US03/17247

mixtures thereof, in an amount that inhibits binding of NLV strain 387 to

gastroepithelium of a secretor individual,

3) at least one carbohydrate selected from the group consisting of N-acetyl
galactosyl al—3 galactosyl globoside (AG3G), N-acetyl galactosyl al—4
galactosyl globoside (AG4G), a stabilized, synthetic AG3G analogue, a
stabilized, synthetic AG4G analogue, and mixtures thereof, in an amount
that inhibits binding of NLV strain MOH to gastroepithelium of a secretor
individual,

4) at least one carbohydrate selected from the group consisting of galactosyl
al—3 galactosyl globoside (G3G), galactosyl al—4 galactosyl globoside
(G4G), a stabilized, synthetic G3G analogue, a stabilized, synthetic G4G
analogue, and mixtures thereof, in an amount that inhibits binding of NLV

strain MOH to gastroepithelium of a secretor individual; and

5) mixtures thereof.
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