WO 00/ 18351 PCTI US99/ 19836 AGYCO PRODUCTS AND METHODS OF USE 5 This
application is a continuation-in-part of co-pending application Serial No.
08/ 198, 139 filed Febuary 17, 1994 which is incorporated hereinin its
entirety b ference thereto Field of the Invention 10 ion
concerns §F§%overy of products and nethods to aid in ?ﬁﬁ“ﬁgﬁgﬁﬁs.s and
treatnent of disorders of conjugated carbohydrate constituents of |iving
organi sns which contribute to cell dysfunction and cell death. 15
Background of the Invention Many seem ngly unrel ated observations nade in

th t, which t tood, int
e past, which were glyEelSROBUETOANDUMETHODE® OResE! 0od, in terms

of cell dysfunction, specific disease states can now be
understood in the light of the nmethods and conpositions of the present
i nvention which fines for the
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one aspect e Invention there are prOV|ded peptides, in particular

pepti de consts entgetysbyfefargngedhe®@®whi ch are i nmunogeni ¢ epi t opes

responsi ble for the recognition of antigens by the body's i Mmune system 1In
one enbodi nent of this aspect of the invention there are provided isolated

gl ycoconj ugates conprising at | egeld Q-jfem‘ear]haémm e associated with the 30
am no acid sequence set forth in SEQID NO 1 or Q ID NO 2. These iqpepti de

consL i gment s of AfhigdoventioB ganeerntetherdiscrMerns af PFPdH%aB‘F methodsée A
10B. | h
enbod; mont _dn it cladiasis. AR e ¥ el SRR b{BiEB AR Oiftae 1 anct et

i ndi vi dual | YC&fstIVMérQQ/olﬁﬁE% onganisIHeWHieB 36ntribute totbélhdysfanctiar and well uded i n
a therapeutic conposition for increasing the concentration of antimalignin
antibody in ¢eathents in need thereof In another aspect of the invention
there is provided, a nethod of preventing or inhibiting the attachnent of
i nfluenza virus particles to a human 5 patient's cells, conprising

adm ni gsering to the patient Badlegropmuat ofthie nvention

Many seemingly unrelated observations made in the past, which were
not understood and could not be understood, in terms of cell dysfunction, cell
death and specific disease states can now be understood in the light of the
methods and compositions of the present invention which defines for the first

20 time the state of, and the consequences of, aglyco pathology, its products, as

well as products and processes for its detection and treatment.

Summary of the Invention

25 in one aspect of the invention there are provided peptides, in particular
peptide constituents of aglyco 10B which are immunogenic epitopes
responsible for the recognition of antigens by the body’s immune system. In
one embodiment of this aspect of the invention there are providedjéolated
glycoconjugates comprising at least one carbohydrate associated with the

30 amino acid sequence set forth in SEQ ID NO.1 or SEQ ID NO.2. These
peptide constituents of Aglyco 10B provide production in vivo of the specific
antibody to Aglyco 10B, anti-Aglyco 10B (antimalignin antibody). In another
embodiment of this aspect of the invention, the peptides, either individually or



effective anmount of a glycoconjugate to thereby bind to said influenza
virus particles and prevent or inhibit attachnment of the particles to cell

receptors. |In yet another aspect of the invention there is provided a

met hod of MO ®ABINg schi zophrenia, conprising admi ni st er i ngPCTUSY9pA@BI6ENt i N
need t her egf o AnpibibReLAPRLIeAl Y BELARLIN Ao Pfor B FLLEAT AL Ne- O to
t her eby i ner €288 &' EonCentration o rarn gl'y coconjuga €S 1R said

patient. | sorceithatiorssitimallgnirhantibeientpatienenini meed thereofar e provi ded

nonocl onal anti bodies to the tide having the ami,ng acid s ence of SEQ
| D NO. 2 and rmnB%?BH era/ee 'g% ‘QV@"&QNB%’%'F&'%Y' go%meltgo‘ﬁﬂ#anot her

aspect of pREerREriinithB The alisichinent deminfefEs URts pafticied @aRGiam chr oni o
viral disease ass clate th eveI oprent o cancer a patient,

conpr 6Si ngpdt¢rity celts, lcommifs'mgrmdmmmstemgrm tr@qmﬁema therdpeudiealiyt i ng

b |1 I ted | f t.i bod t 1 Binth
patent.  oBeBbEamauRbA 8 SVeREoHidRiagdhergu g T Sa BEFeRFA MRS nowi ng
the armount Eﬁﬂi‘cléseaﬁ@p}éve@u@ﬂrﬁubn Qﬁé@ﬁﬁ@hﬂ'@ftﬂe(bdﬂﬁd%?o £8ll Fsdeiptsrghreni ¢ and

non- schi zophreni c patients ure I's a graph of the amount of
antimalignin anin be’d&nqihesespeamon‘ the mgentlwn ettt provided adoethed of5 Fi gure
3is a plot

and ©nai vi e SpBEBHRlenls Prie g dduhidRhbOSe 4 adtielf  het mdtel a2

of the anoiHErapéutidtily-efRbctied amount bP ODYgI0bSS&IMiR@-HOI tddferetiyt mcrddde br east
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12-mer synthetic
diagnosing chronic viral disease associated with development of cancer in a
patient, comprising detecting transformation to malignant cells by detecting

abnormally elevated levels of antibody to aglyco protein 10B in the patient.

20 Description of the Drawings

Figure 1 is a bar graph showing the amounts of neuraminic acid,
hexosamine and hexose in schizophrenic and non-schizophrenic patients.

Figure 2 is a graph of the amount of antimalignin antibody present with
age in healthy individuals.

25 Figure 3is a plot of the amount of antimalignin antibody in healthy
individuals and individuals presenting with various forms of cancer.

Figure 4 is a plot of the amount of anti-malignin antibody observed in
patients with breast cancer, during malignancy and years after treatment for
the cancer.

30 Figure 5 is a composition of photographs of immnostained malignant
cells with anti-malignin antibody.

Figure 6 is a bar graph showing the inhibition of growth of smalli cell



peptide. Figures 9A and 9B are bar graphs of the anount of anti-nmalignin
anti body produced in vivo upon injection of rabbits with 16-nmer synthetic
peptide. 10 Detail ed Description of the Invention The nethods and

conposi ti B¥00d833lhe present invention have resulted from paTURYE®BI6gat i on

of agl ycOcomhpg;%tr@ineﬁidﬁéél%gm-vit}é bV%ﬁtiQﬁ%ﬁiﬁ%Hﬁbg the 15 present

inventors that the carbohydrate constituents o ycoconj ugates, which are
coval ent | y boundFigore i7pgs @ kar graph ef the amoantrof amti-glalignroantingdyes, can

contribute fo cell .stability,  to recept and..recoqgni tion functions of the
cell, and .%%ﬁ%ﬁ%’?’ht'ﬁ&ep% '&fpeéeﬁﬁ'agéiﬁ%i"i‘ma@ﬂ? E”Er%’f‘ncﬂérmge by both

native and forei Bigursd/BALAICSS ard'Bap idwé%fﬂﬁé%momro%hﬁ%ﬁﬁﬁiﬁonst'tuents
are reduced in 20 concentration or otherwi se structurally altered, together

defi ne8l herantippdy Rigdyeed é1 wivesiposinjection vé cabkitshwitiodg-mer syntbetibi 1i ty,
recept or re&g&’uéion and protective functions of these carbohydrates are
di m ni shed or"10st, and cell dysfunction and cell death result, wth

resul tant di seasFigsites 8A #eiPEB dréBapgraphieflths aidiht oF ahfismamddin dysf uncti on
or cell death, Evidence herein presented 25 indicates that these disease

states, in aMPadRIedycey 41 kirpfpendrigsiipr of abbits witbsiP-messyothetic
dysfuncti oinPﬁH?I | death (i.e., cell loss). Such disease states i nclude,
but are not mied to, the denentias such as schizophrenia (denentia
praecox) and brain tunors, and al so Parkinsoni smand Al zhei ner's di sease.
G ycoprotein 10B is a normal 250 KD nenbrane constituent in human 30
brain. This glycoconjugate has been shown to be involved in training in

pi geon brain. It has beertl,én}ﬁpgahggggﬁpﬁgna{,f gﬁeblrn"i‘riepntiglni obl ast oma, where

apparent | oss of contact Itiron of cel I'vision I's acconpani ed by 3 WO
00/ 18351 PCT/ US9bihe a8360dsiand songiasitibnsr aflthé preseérninvehtiors haus regdtedd 10B
m ght be alftBered..I 1 Bis, found to be markedly

altered in 'B"8id @ng@qeaj@pg e.glfqt’?ré’%%hérrag%ﬁf?w@'- dgf bapdesndorpd bydhei n
Tormal] clpSRErEREHoR nACH bR L ibets SOMBLSIMRNE Y, |1,
108 (agl ycovhichmye caualently borad te dgidter grotain & fashxthe glycoconjugates, can
contribute to cell stability, to receptor and recognition functions of the cell, and
to the protection of cell constituents from damage by both native and foreign
substances. When these normal carbohydrate constituents are reduced in
20 concentration or otherwise structurally altered, together defined here as
“aglyco states” and "aglyco pathology," the stability, receptor recognition and
protective functions of these carbohydrates are diminished or lost, and cell
dysfunction and cell death result, with resultant disease states depending on
the location of the cell dysfunction or cell death. Evidence herein presented
25 indicates that these disease states, in the nervous system for example, are a
result of cell dysfunction or cell death (i.e., cell ioss). Such disease states
include, but are not limited to, the dementias such as schizophrenia (dementia
praecox) and brain tumors, and also Parkinsonism and Alzheimer's disease.
Glycoprotein 10B is a normal 250 KD membrane constituent in human
30 brain. This glycoconjugate has been shown to be invoived in training in
pigeon brain. It has been hypothesized that in brain glioblastoma, where

apparent loss of contact inhibition of cell division is accompanied by



Furthernore, the protein portion of 1 OB is overproduced or over expressed
seven to ten fold. Astrocytin was the nane given to the 1 OKD peptide

cl eaved frombrain tunmor 10B. From gli obl astoma cells grown in tissue
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physi ci ans and three i ndependent Iaboratorl es in.the U.S. , and three

hospital s eapivatent tb astroaytin, ynalignimevas igolated apddt praysAde L& a¥ehat t he
concentrat 'cfn o B%Cqué%ﬁlpﬂ%ngraétha%M b gb- ﬁ @mbéd&usé% m, (1) of

nor mal® heal I Ng fumans 1"ncr eases erate y each decade
bet ween tthsEbé cdlturNthetdipresaiom bhthispeplice rarekthol |tsaaurmenrtraboeman p <
.001; N=1,972) (Figure 30 1), (2) .increases,earlier ang 8 kedly in as
yet appar erﬁt\ﬂ?mb[ﬁfﬁ pedeinextiastanie dnefeaged vith '§Erﬁﬁgéﬁqgﬁ??lg§'3%< 001;
N=1, 106) (Flegldll’nﬁstrﬁ and 2), and (3) is markedly increased in concentration
in human s&Um Wi Thin weeks 4 WO 00/ 18351 PCTI USQ9/ 19836 of the
occurrence of nﬁ?ecg:rgmmMranQﬂ(D namd:errpalypentidleiareﬂgeblrrmm @uiecdic angut i s

not stigmatic (in the sense of rian nc.i or I-vvithin
t hreel!s rmntai"@ fC tige iR pieen fsé’éﬁ r“ona:%m? zﬁwg%p&ﬁ{#@%%@? 8el’% rgqr??ge even
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% on repeattumors (Glu13, Asp9, His2). An IgM auto- antibody against Recognin M,

antimalignin, has been isolated from human serum, produced as mouse

monoclonal, produced in human form by challenge of human lymphocytes

20 with the antigen in vitro, and has been isolated from malignant cells obtained
at surgery and autopsy by elution and immunoabsorption to its immobilized

purified antigen.

In a 20-year randomized, mostly-blind study involving several hundred
25 physicians and three independent laboratories in the U.S., and three hospitals
and one laboratory in the U.K., it was demonstrated that the concentration of
antimalignin (anti-aglyco10B) in serum, in ug/ml, (1) of normal healthy non-
tumor-bearing humans increases moderately each decade behNegn the third
and the seventh, as the risk of cancer increases (p < .001; N=1,972) (Figure
30 1), (2) increases earlier and more markedly in as yet apparently unaffected
members of high-risk cancer families (p < .001; N=1,106) (Figures 1 and 2),

and (3) is markedly increased in concentration in human serum within weeks



determ nation; N=600). Readily biopsied cervix provided pathol ogi cal
evidence of transformation fromdysplasia to the stage of frank invasive
carcinoma. This was acconpani ed by narked el evati on of the concentration
of anti maWiOgW/1835110 After surgical renoval, antinmalignin reCUDS®d983 nor nal
within three nonths. Figures 2 and 3 show that these are statisttically
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bot h i ndi VistdahirafienCReEBODEr i zed cytonetry. Relation to Pathol ogi cal
Process: 25 Antimalignin (Anti-agl ng%%) s An Inhibitory Transfornmation
Anti body Cel | sSReRAIBhDIRRSIEAGRIEX FEP P?B’P‘Pi‘?ﬂ'c?'reé’r'g?m ion in humans nay
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i nhibition era I's an i nmuffe process, as has been theorized
and suggesyad acbymipanisdisy rasieetl elevatiem obthef coroesdiation of antimalisnirei ency

di d h 30 AIDS, th I di { | 4l f
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Anti mal i gnif, | d L BRRiktiesly dighifdamtahangekds botren shown
to be quan’fl:a%"é%s?\zleal?@ds %h%tﬁb%}/ﬂi]gg%??%ﬁ/IUS|99),|1£5 3|6 rel at gd to survival in

patients. dinestidnsqp «ardigen-purified human antinmalignin binds to cancer

cells regardl ess of .cell e, | rese LD = Sat ' haequ;son
cancer cgl | s re%@HtaEWeé{#%Q'Qa@Qrpgﬁg%@b}?nglgggﬁlgtégﬁ@gbp gStma | g%ant
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cell lung carcinoma cells at picograns of antibody per cell (Figure 5).

The disspoybre;a%f:anbjﬂ¢flﬂr@0mﬁvgm%btﬂﬁ_lﬁ-ugat es in the brain and the presence
of specific antibodigs ! Qulet IR dRBSAY, YRIChAE of its ARHfordks

speciﬁéity in fluorescent and other chromogen staining of cell membranes in
which the epitopes of malignin have become exposed, is applicable for use
alone or as part of a battery of pre-dysplasia or dysplasia-based surrogate

20 endpoint biomarkers in both individual and computerized cytometry.

Relation to Pathological Process:
25 Antimalignin (Anti-aglyco10B) Is An Inhibitory Transformation Antibody
Cells which have undergone malignant transformation in humans may
take years to, or may never, proliferate to become clinical cancer. If inhibition
of proliferation is an immune process, as has been theorized and suggested
by the increased incidence of cancer in immunodeficiency disorders such as
30 AIDS, there is no direct evidence in human cancer of such an immune
process, and the responsible mechanisms are unknown. Antimalignin, in

addition to the properties listed above, has been shown to be quantitatively



has led to the further discovery of specific aglyco 10B pepti des and

anti bodies to these aglycopeptides that are associated with di sease
states. The above 10 di scovery of the role of glycoprotein 10B, aglyco

pat hol ogyW&¥183fli geni ¢ agl yco pepti des and t he anti bodi eBCTUSINIEI
peptides has led to a totall unexpected findi. f e_relatiaonship of
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C

of stfuctura anges iIn e nervous system gl ycoconj ugat es whi ch changes
produce novel aghgdisqoveduelitse rele oglyrasonigateeimMbedrauLaY e product s of

this invention act ,as_apti . 1 Qat 4 o Of i bod

br oduct o pPISIARES o6 SRt pafpctg s SHoBRERL AT iblardls diiace stes PO o
These agl Y& /@ {o RBLLAREr MEB6WET Bf 8pecifivablychei0B peplidésartaniipodieshe 25
normal cell constituents that the body recogni ées t he new Ieyct()) \Product S
as foreigto thlﬁ:dem%é‘@péﬁtld%maéé"%@éﬁ%?tqdh‘g&? BrESE %%PFbglg] 3P4 have a
del et eri ous. or undesi fySh i th (e.g.,
in r8rmal 8'&89\5?’3&?%& g@éﬁf]%‘){;\?ﬁﬁtﬂgh{%t@%‘? ?@gloe; butd:'gwl%érig?n tt(er?s,
this resul giygo peptidedbay thd aatibodies itd tietd peptidest hasleddgla/tatalr oduct s by

direct 30 déferm nation or by determni.nati on of .anti bodies raised. agai nst
themis anuaexpeated figdingrrf tha selatipps ,'p(ﬂ%éﬁﬁagﬁ chrgpicyial H]%E%t%d‘esr g"eélgwel | as
the basis | t 1838 IhPEELENRIY HIREIPmethygofrn] ugat e
Recept ors %%{eé%réa\l%r?sf éﬁ@fvﬁ?[‘%@g?\g@%?%&g "dyco Decoys' . One function of
gl ycoconj ugss early deteatiorrand the treatmpnbwithfaoyacdinge tarcacemeNabf i nfl uenza

a5l Fidierichbin AR i GrellEB oL B YBl Beo et ptooEronches
the cel | NMR{HK88E for dbtbBfdPaRd freafing QuricUs Hisordars thatombaiffaated by |
gl ycoconj ugate serves as receptor. The neuramnic acid is cleaved fromthis
aglyco pathology.
In one aspect of the invention, neurological disorders may be
diagnosed by the products of aglyco pathology as follows: 1) by direct
20 determination of structural changes in the nervous system glycoconjugates,
which changes produce novel aglyco products; or 2) because the novel aglyco
products of this invention act as antigens, by determination of the novel
antibody products produced by the body against the novel aglyco antigenic
products. These aglyco cell antigen products are sufficiently different from the
25 normal cell constituents that the body recognizes the new aglyco products as
foreign and makes antibodies against them. These antibodies can have a
deleterious or undesirable effect on the cell and cause cell death (e.g., in
normal developing brain, which is not desirable; but in brain tumors, this result
is desirable). The identification of these aglyco products by direct
30 determination or by determination of antibodies raised against them is an aid

to, or the basis for, diagnosis of the disorder as well as the basis for its

treatment.



receptor by neans of a specific influenza virus enzyme, neuram nidase. In
the case of one such receptor, the glycoconjugate of brain ganglioside, the
10 cl eavage of neuraninic acid brings the virus in contact with hexosanine
which i sW& (938 ful inducer of the ejection of DNA from t PETAUBINIIS36
permtting its transfer into brain cells (Bogoch, et al.,Virology, 7,
161-165, (1959) . In defense, cells which are targets of the virus rel ease

smal | ol ey éfhcﬁﬁB?ﬂﬂtﬁ'r'l\hﬂ'aeﬁ@VﬁmsmoG ecpysici d, the
si al orespons&ns fﬁﬁ{%} ocC et al., Nature, 195, 180 (196) V\hl()(;)fq are
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and entry in e ce The cen f
pr oduced |%ﬁ?"§1rﬁ?’étcpft'8h‘f%a “%83?[&6 ﬁg %Wh%o%r%@ﬁtfvtﬁn%%iﬁ%% Vi rus.

The pgeseng el hods-REE tHOERNP T dttahesepetizalhica lghwocedpgatd redeptor20 rol e
of glycogonjugates in viral I nf ectlon?mGl co)?on E’gat es %? l’Odle(?tS whi ch

contain thleca’emlarthaloellmmbm&)s@nﬂmé)fﬁinn@d’@j%’rawn'SW'%??l MY coconj ugat e
or structural l%&rﬁllrlé%tlegsiergq. e%ﬁ%qse ﬁgufa%‘flﬁ %E‘i‘s Bieal/B8 fionk Hsisas its

receptor, glyeo Peor t erapeu ecoys in influenza and
other vi r#é%e%for%hm'éahgfoﬁi@tsmﬁlc\nhﬂaénmmghemzwne giedraminidase.i fjur ati on as

receptor. I n one aspect of the invention.,th
adni ni st er the ¢ase ofene pesh [raeRpiuthe glyeeaningais|q Pr?'g‘sé}n%%Pﬁp?a&@ﬁgﬁzl sr gr

| ntra peri élgake@%%%ia%ﬂr %?lnﬁ:p&?% b?lﬂés e diru dé) nhéc?rgﬁbtr WP hExESathines®hieh by any

ot her'®nean r| n fus an ecoy in contact with each

Oége[ bef f)rsea Fbﬁmkﬁur Im@uceméfethbsajeeﬂdnsoffleAtﬂmnfthe snrus: permyttingritsect s
a itiona

| s after. | eavi 3 '
aspect of traesfenindatirain qeﬁiér(égggabr% :i%&algghjtﬁ' & ?%e“gsgblmisng' grt e
i nhi biting infl Wgé%‘és l/:'%lgs \gﬁi‘%ﬁtdrg'?a Bs bM@eORNSaBIEIeeshals mol@dular
neuramni ¢ acid 0 3 PCTI US 9/ 19836 Influenza Virus |Infection,
Brain Cel | wefss salbdtdm’esccpetamlNgumeimC feialic) ae, Iibﬁééaiﬁﬁ%éoﬂﬁ'Pﬁco

consdduencBaOW. FhAl- IGHe . oe S SRRy qrfien p oellgfy kot hefuls 2 2
gg' 'Sg‘rfgot ﬁ)rrgﬁ?zﬁugr thlsPredentnd] its attadHitesttosEndéntsy orito riee cekteal Tt:lesor ders
t hat neur gmnc@tratlornegfl t(t)ul;Smﬁg?egtplotngltnlsvperogggédof:shreeVa]teg to?t udies suggested
hemagglutination concentration of the virus.
The present methods and compositions employ this knowledge of the
20 role of glycogonjugates in viral infections. Glycoconjugates or products which
contain the neuraminic acid-hexosamine linkage, or any other glycoconjugate
or structurally similar elements which are recognized by the virus as its
receptor, are useful as preventive or therapeutic decoys in influenza and other
virus or other infections which use this or similar configuration as receptor.
25 Thus, in one aspect of the invention these aglyco decoys are administered per
os, percutaneously, systemically (e.g., intravenously or intra peritoneally) or
as spray for nasal or respiratory cavities or by any other means which can
bring the virus and the decoy in contact with each other before the virus
infects celis for the first time or infects additional cells after leaving the primary
30 target cells. Thus, in this aspect of the invention there is provided a method
for preventing or inhibiting influenza virus infection and the consequence loss

of neuraminic acid.



acid and hexosam ne are part of a glycoconjugate intercellular recognition
"sign-post' systemwhich forns the neural networks underlying normal brain
10 devel opnment and behavi or. Recent histol ogi cal studies of schizophrenic
brain reWedV/18&dr onal di sorgani zati on which has been suggest/esiwiosssesul t

f d ' I h

i nf ect onevlﬁh@%ﬁgé@gu Rton, BIEES ?%g%gbﬁﬁ&é he NebrShAffE v i Gase,
predi sposes to ‘St 9% é‘ﬁ?ﬁm'ﬂﬁ%ﬂﬁ?ﬂﬁgd plS'é%'Hafound that the
concentration of_15 conjugated neuraninic¢c acid and hexosam ne in

cer ebr ospi nal fl-ﬁh%icﬁgdaﬁ@@ﬁtqftc&ﬂ |Cl?é‘ft@/"‘(ﬂ\§éf'r ©syls asp censessisReefc patients.
The fr§queqﬁﬂu§)ﬁ %\‘hmsz?a tl%ﬂ'lﬁtﬁé)ﬂs atﬁﬁm'mﬁcﬂe%% o E&Q aé?ﬁ%gfl ! onza

epl dem ol 0odl cal observatl ons, ose no ers
Vi rus i nf eabieoim tderdangetdisusbmucbnal ldnmdens ax sgjezdptirenia. (Cal | aghan, et

al ., 20 Lancet, 337, 1248-1250 (1991)), an n. popul ati o wi th a high

frequency of '@Vi%’ssl q}@rﬁ'Fﬁi'VS'g’T?é’rméz% “@'G(%l g‘!ﬂﬁ?@ %‘P W&\War@t“"gt .,

Am J. Ps es
y%l&“aﬁﬂ h x%ééﬁqf@ ?rel;%lr? oigmﬁﬁgﬁgéte [itefceligal Floghititt

denonstrate neur on oss and I sorgani zation™n
schi zophr ersignipast’ rsy(sFerE wrﬁatmtunnsﬁthemeurﬁewetwﬁﬂsecmmriymg BOrmalXrai 7

1993 Th | 1.d f ' t by th
o 1 bz a HeELORIE s BERafiPh eedistoltial ajudiSs A SRS T2 pET o f or
injury to %Ué@ﬂ?éurﬁﬁélld|§@@gﬂﬂbhbﬁ”@vlﬁm ﬁﬁé’b@ﬁn's@g%@@ted'tmgl‘ﬂf frioRf gl n. The

above recent epidem ol ogi cal and hi st ol ogi cal ings are relevant to
quant i t at i vdevedaproentairingery. &axn@emmlwcalr&twdlasm@memasm thatanfegtional

concentration n a0| n at es in

cer ebr ospi ﬁdﬁng{ﬂywwé@a YO gﬁ ﬁnt%ﬁ%ar?%ﬁﬁﬁm?%sé g&srpo &h'© J °
Psychi at ry,schizbphiddia. FLhélhord\t ey eow Ue@nabaddmﬁh@rco@\béﬁﬁém bgat e
(glycolipid, glycoproteln) recogni tion substances in the brain (S. Bogoch,

J. AW Ché?ﬁnJlQ}"Ee negramipgbacid pIKiAygxqsaming in garebspgpinplditid isypot hesi s of
0 V0 00 1O OS8Rt eI Y 21, vl Sysiem
the Function of Trhtefquaemny Mmrbmzcdxphréhaécapﬁeém ta b&iressasddGR)m rétent
el e EHE TR ARSI ST U
virus infection dunng the second trimester of gestation (Callaghan, et aI.,
20 Lancet, 337, 1248-1250 (1991)), and in populations with a high frequency of
ganglioside and other glycolipid disorders (Rahav, et al., Am. J. Psychiatry,
143(10), 1249-1254 (1986)). Histological studies demonstrate neuronal cell
loss and neuronal disorganization in schizophrenic brain (F.E. Bloom, Arch.
Gen. Psychiatry, 50, 224-227 (1993)). The removal of neuraminic acid from
25 its conjugates by the influenza virus enzyme neuraminidase (sialidase) might
be responsible for injury to neuronal cell recognition molecules in the
immature brain. The above recent epidemiological and histological findings
are relevant to quantitative neurochemical data which show a decease in the
actual concentration of neuraminic acid and the hexosamine conjugates in
30 cerebrospinal fluid (CSF) of schizophrenic patients (S. Bogoch, Arﬁ. J.
Psychiatry, 114. 172, (1957)). Moreover, related work on glycoconjugate
(glycolipid, glycoprotein) recognition substances in the brain (S. Bogoch, J.
- Am. Chem. Soc., 79, 3286, (1957)) led to the ‘sign-post’ hypothesis of



Soc., 79, 3286, (1957); S. Bogoch, Biochem J., 68, 319-324, (1958)). After
the structure of the brain gangliosides was first determ ned, gangli osides
were shown to act in vitro both as receptors for influenza virus and as

ef f ect or sWiO00/18351mul ati ng cl am heart and snooth nuscl e. | npeTAI899/@E3H t i onal

gangl i oside 10 adm ni stered intra cerebrally acts "decoy’ and inhibits
i nfection d}e%?%%ﬁ%&ﬁwﬁe%”%yeWHHP&@E@&“ g%’a}tHga:tl &saﬁogpﬁﬁn-}lﬁ?ycop.r ot ei ns
have been igigtigémibtiyof NMelery; SERraRIRLIgNAtMEtFdtisndfahadrgint zed in terns
of their carbohydrate constituents. ycoconj ugat es have been shown to be

present i n Myeeifsi @xfaig dirartdesantP&®. be i nvol ved in mammal i an neural

Yot an-post:  fund} Pl s BEeBRE R R AR R I aeoBle St BreseliEln
post ulsmt ed the therveisesyiem dre rebegnitisi sbbstahoentS.Bodual, Al AretCrEnss, both
during devel opnental maturation an w th experience. Schi zoghrenl C

d
patients haYQC-pEmioUnde0); Saleggchi Biechemad: 680 318c3244h44968)) c ohftergat ed

neur am ni c [ : : e |

i sor der's. 18 yBlde M Y BELA DBl ceHer AR G bel bR GRS fers,
decr ease | showanto dcttin withoybethagsoreicepttas féranflienzevieus and ab dffeetorslih ness and
I ncreases toward normal with i rov%ment in clini cgl,_sta us (Bogoch, et

al ., New Effmujatingglam bgart apgismeath musale) /n yyoragditiorabaanglipsids i on
Provifes 2 Jfistéral intrh earéBally beis S°8 GOl SAtannBE ifkESn BPBIAR!
conditions In I ch the concentration of agl'yco protein is increased. In

t he pr esentneusdmesiby influeneatvirng. $tthham phaie glycophatensivave been molated in

T pat | o BUIE SepBrUBGATY RtAly chasragein fmon e cySamargle T " 1
schi zophr enionstifueatd) eGiRBcBhfugafdstha R eI X RERA O BB reSERSIA synaptic

D-gl ucosam ne-HClI, is adm nistered to schizophrenic patients to inprove
t he psychotmembranes and i bednynivedin mammal@nmewel desslopment gsdan 19836

e P A0 s e, he PR Ry e e oo
about 200 nglydacohjugatestinntbetidniolay sysipmones pbbiilated vitH reférenicead theal t h of
schi zophreni¢c patients by raising gl ggt%pé or'%neige\?e?gcr%%{ae'ltni]ons in the brain
and establishment of neural networks, uring p aturation and
with experience.
Schizophrenic patients have been shown to have a significant
20 decrease of conjugated neuraminic acid and hexosamine in CSF compared to
other psychotic disorders and normals (S. Bogoch, Nature, 184, 1628-1629
(1959)). This decrease is quantitatively proportional to the severity of the
illness and increases toward normal with improvement in clinical status
(Bogoch, et al.,, New Eng. J. Med., 264, 251-258 (1961)).
25 The present invention provides a beneficial treatment for schizophrenia
and other medical conditions in which the concentration of agiyco protein is
increased. In the present method for treating schizophrenia the concentration
of glycoconjugates is increased and the amount of aglycoproteins in brain in
the patient is decreased.
30 In the present method for treating schizophrenia, the neuraminic acid
and hexosamine precursor, D-glucosamine-HCI, is administered to

schizophrenic patients to improve the psychotic state of these patients. In



5 lowering brain aglyco concentrations. Aglyco Products in Al zheiner's

Di sease Al zheiner's disease is a devastating wasting di sease in which nerve
cell loss is manifested by cognitive disturbances, predonm nately nenory

| oss 10 WO @aBks] phases Certain derivatives of the Anyl opdT/@Bsex19830r

Char act er | SECHA PATE Brebas of abayt 40, fRbamR A el ot HC.

gl ycopr ot eld?efeaéts@%ttﬂo@mb@% er rﬁ@@ﬂ rhessl@rﬁﬁhe HGI/HB? aﬁéﬁﬁ@@ﬁ’&éf’érﬁﬁl in APP.
Because of 'this invention, aglyco products can be detected (1) di rectly by

i sol ati on about RAPA0g &-plusosaminsgt HEHday émpraves ee overallsclingl hgalth of

cer ebr ospi na |d mh ve. decr ased car and/ or
(2) indi re(,StCh;oP {,engtpg @ntgtbyarﬁgl%g [Proé%pl g’ﬁ'%ﬁ{r% ﬁ{@?\gbﬁrg{rb%q%

anti bogi es |§Ref8l Bedin AgRcoltncknftaory| oi d deposits in brain have been
visual i zed before the neurofibrillary tangl es, the products of nerve cell

destruction, have appear ed 20 and joined the "mature' Al zhei mer pl aque.

These pre-anyloid depos oﬂg}g&!}g{}ga awﬁﬁe'm%??%%@t ain Ab peptides,

39-42 amino acid resi due tron pro APP. Wile the

transition frompeeeipdtisalisedse igad veeastating wastimg dipeaseiis whidtehgrvesi nce
pre-anyloid deposits are present years before degenerating neurites appear

in Down's $gHdesnis rpanifesied bysognitivesigtubanges) Biefafeipataly Semerydessor e
amenapl e t Hgn? e damage
to nefdve Cg?}esﬂgg)@‘é%s yr%?)%e ??%‘?\é}g’ggﬁiﬁé}% rt |d%g§?§&rrrm?frgfté:ho ypI aqueg
can be afféqrdeds;tx)nmmfoﬁﬁ:meexbnmrrmﬁbl'wtmyileb;aslim\cbanacte]grtéﬂbl)of\t\hsdlsbedslez ]

I nvention ncreases the concentration o ot ei ou exose
1 brain. BHBGNAANG i EPRVBL R diesuara e ar DL AT B Ref
'”trave”OUZ:Jthhteoca?‘bBﬁildrﬁ ih AP, B@&Hﬂée bf‘tﬁlé‘ﬁw\/eﬁ%ﬁ %ché‘B%ﬁuc@s eah0 about
2 ng/ kg body wei ght per or as long as needed result 1s an

i ncrease i roe teteatasi(ii) d«u‘Ecﬁy by rsqimmreamﬂ bbaumteh‘mge Qfmhet Herivativa® @0/ 18351
anot he

car boffydr athr R4 R eETE B R Syl B8 Etenth s rarb SN il CaboFentseca 1
concent r at iHd/bm(2) iiricas ewleet@f:tlo:ﬁ)'éﬂd Ry UaWEBESt AN pﬁt@ﬂ sdHes@assE st ates,
are increased toward nornal
antibodies to Aglyco APP.
Early pre-amyioid deposits in brain have been visualized before the
neurofibrillary tangles, the products of nerve cell destruction, have appeared
20 and joined the ‘mature’ Alzheimer plaque. These pre-amyloid deposits, like
the mature plaques, contain Ab peptides, 39-42 amino acid residues long
degradation products of APP. While the transition from pre-amyloid to mature
amyloid plaques is likely, since pre-amyloid deposits are present years before
degenerating neurites appear in Down’s syndrome patients’ brain. Pre-
25 amyloid deposits can be more amenable to treatment, that is, to dissolution
and excretion before damage to nerve cells occurs. Protection against further
accumulation of plagues can be afforded by administering dephenylhydantoin
(DPH) which this invention demonstrates increases the concentration of
protein-bound hexose in brain. DPH is administered intramusculerly,
30 subcutaneously or intravenously to a patient in an amount in the range of
about 0.5 to about 2 mg/kg body weight per day for as long as needed. The

result is an increase in the amount of brain protein-bound hexose in the
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5 concentration by adm nistration of certain drugs, such as

D phenyl hydantoin (DPH). Adm nistration of DPH, in an anount in the range
of fromabout 0.5 to 2 ng/kg body weight, preferably about 1 ng/kg body
wei ght 1 N¥PP8AIS1t he concentration of brain protein-boundedipys®AISIBYVEN | N
t he absencg QEnf unors.  Thus, in this enbodi nent of the invention, there is
provi ded a metﬂod for the 10 treatnment of brain or other malignancy which

i ncl udes the adii@insthertdspecbof the mmrtmeme canuoylyéfdte@phsétuantamft of DPH,

whi ch anmount _re U|tSlI’l crease t evel, of glycoconjugates in the
ot ent - ARraiRE O bEts. ICR 87 ek urs coBigar AloRin PEGHERENEL 8T ncr cace
the Concenbmh'tgﬁuﬁé ahﬁ%tﬁer GLYSQE SIS Hr€ Indreaded fiar@ndifl nor nal

| evel s. Treatnent can be 15 continued as |ong as necessary, preferably

until 5 he eahcgnizatisn by adatniskatiomof egrain sirugs asichras DiphenylhyEratgines of

Lo agl yoo AnprioanButblalo StOREL 1 &n FROSTIN iRk of RS Elodia R ara™

the net hodg mp/KHgwody e refesably &ibosin 9 thg/khebody aeight ekdasdsathehese and
ot her di sorders, boc% o?hbr%m n angl’ ot her ogggnsmbot with regard to

di agnosi s gaacemisationaf brain pdeia- borgidyRexose eyenin thecphsence ofHaMRsi bodi es
to Aglyco '?%‘s' Fig@.s é»l%%ﬁﬂngﬁ A ind iNEHRBR! e 1305 (ﬁl{%d éoungsa'fétra anti body

(monocl onal onal are two agl yco pr i n

t urrgrﬁ) gnd tr@bhfaentraf h?]@nraocomlr nﬁ&lgigy\ancylwaxcrremgludesfghe mdmmv:ahgnfof a
carbohydrates fromthe _normal gl ycoprotein 10B. The ami no acid structures
of aglyco ﬂﬂﬁaHﬁHt'c%'B’\Féf%ﬂ“Vﬁ@WPg%ﬁw’a‘ﬁﬂ'ﬁhtaén%@\}éeﬁﬁ%m%@ dIGHERRI by
sever al (gm,?“ | B gpfb di gested by
sever al negﬁgﬁein%t%?%foé‘géefu gfl_ggrrg?@‘gy %Qm@e%gggﬁtd réégerrgnts whi ch
have been stgig/day foedaymisi gdiidient tdhrcrease boel goagearntrationaof yram 10B, which is
of the IgM Ly/ au§est cell Ideath. 11 Vi? Oq/ 181351 PCT{JUSQ%/ 19836 The

ani no aci d9 8@88%@?% o el QL BEAHROTIAIEYS Genl '€aUNCRLFAR PEd agl yco 1 OB
vere get er gbABKUEY ab IstP a8 AREEsSHH dorafstab )il rfhéwanghxﬁ d@.s re5deaa in

degradati on, autohydrolysis and m crowave hydrol ysis, mass
spect r onet Size gricomapletely gpae! y unknown whet her these pept | des, al t hough

Examples of other conditions in which new aglyco antigens may be
exposed and give rise to aglyco antibodies are Parkinson'’s disease and
multiple sclerosis, and the methods of the present invention should be

20 applicable to these and other disorders, both of brain and other organs, both

with regard to diagnosis and treatment as above.

Aglyco Antigenic Peptides and Antibodies to Aglyco Peptides
Aglyco brain glycoprotein 10B and its specific antibody (monoclonal or
25 polycional) are two aglyco products found in brain tumors and other
malignancies. Aglyco 10B results from removal of carbohydrates from the
normal glycoprotein 10B. The amino acid structures of aglyco 10B and
several aglyco 10B-fragments have been determined by several independent
methods. The aglyco 10B peptide has been digested by several rﬁeans into
30 useful 12 mer and 16 mer peptide fragments, which have been shown to be
antigenic. The antibody against aglyco 10B, which is of the IgM type, causes
cell death.
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5 clearly constituents of aglyco 1 OB, were actually inmunol ogi c epitopes
(i mmunol ogi cal ly active antigen fragnents). It has now been determ ned that
the two | onger sequences represent imunol ogi c epitopes responsible for
recogniti ¥ Wi83He body's i mune system and the esul tant pPOTWS?Y/19836i N Vi VO

cooh ot . L \ ul t: . e
ostab i sho 30 t De RS aGE Shhdraster thiEd haMdd BondRuh @b dfka: 10
been used bglyceYIUE®@ie efeimifdd loy Rydoblarodic auihandeypsin fiyeizolysise sequence.

These synthetic peptides have been_ injected into animals, and these
ani mal s~ pr bBmandea@dayipa caytpbydlysiaang MisrouaveEOSIs 2RGIMRS 1 OB as

tested by r | / | | | mq@'pq I zed i ntact
agl yco 108%9%%%'?‘@?@ itg\?'%/w [ Q B%Jﬁcewg%tﬁggfe}*r# lé:%é&ﬁ![ eég pep I'|£de

fragment s alearlyrotestituepis opagiycd 00Bpaere pcdily imownofogindphopes ng of
anti-aglycg 1 OB (antimalignin, antjbody). ese synthetic peptides, when

i nj ect ed i ABNERCIRAGIGREY ?Ci"??dﬁ'&tége%{éa%mé%i@t s B‘?‘x&e@\']‘a‘igﬁp@&?@gﬁ?? ations
of anti mal Lgnj ' nehddeSy s R ¥ i ative

bi ol ogi cal *%Pﬁ%?@&ﬁ%ﬁﬁﬁ%@s afgﬁﬁtér@@%é%%%g?&egé%ge or%{ﬁtgﬂ?rﬂm’mne
response drescopniticrdby thenbodyls rameee. sylsteradutid therresultanteprogyetidrein wveept i des

are useful synt heti c.vagcines for |Jncreasing the dy'.s —own . ..
Snti i 1 gnPhEEPE ARt eRGrahiFo 108 [ athul) SnlBoYe T EMaBlish ne
that @nti mphis GMHRKARAENgE BRERNSERIdrRsIdT agBiceM OB haly delehtidldavel v el at ed

to length of survival in Cancer patients, a synthetic anti-cancer vaccine
has been ggntbesieoaditrarantbelis peplides of thesame seavenesntbase syntbatior an

abserved | ReRGTS® RaBRAEA HUFrgRANE BhBR TR eSR il PBULSBYR ) e
cancer of &pecifit@timaigRinsdntiboalyermti-gjlgco TOB =3 teetdd by theétahbardnt i body

illustrated that aglyco 30 pathology Is a general pathol ogi cal phenonenon
and not redpMunCERSePtieNdeeNniqeeusig igiMebkilized intastaglcq h0Bhd hSncent rat i on

O oo SgERo 8 308 ABEH an iSRS A8 ol ey o001
Di agnosi s #orcbotheabdectionodf ddidseiadeyy @aardiedglpgo YOBusetmalnohardibedy).ot ect ed
'n int racel'l'lhlélsgrsygﬁfe?ic%ae\ﬁ%ggs, when injected into an animal, induce the production
of elevated concentrations of antimalignin antibody, thus establishing
rigorously that the native biological aglyco substances are in fact responsible
20 for the immune response discovered in human cancer. In addition, these
synthetic peptides are useful as synthetic vaccines for increasing the body’s
own antimalignin antibody concentration. It previously has been established
that antimalignin antibody concentration in serum is quantitatively related to
length of survival in cancer patients, a synthetic anti-cancer vaccine has been
25 produced.

The elevation in the absolute concentration of an antibody to
aglycoprotein 10B (anti-aglyco 10B or antimalignin) is observed in many
common malignancies of different cell types, such as cancer of the lung,
breast, colon, etc. The elevations of the antibody illustrated that aglyco

30 pathology is a general pathological phenomenon and not restricted to brain.
Detection of an increase in the concentration of anti-aglyco 10B is a useful

diagnosis of malignancy.
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5 Several viruses such as Hepatitis B and Hepatitis C, infection with

which may | ead to hepatocellular carcinoma, and HV, which produces AlIDS
and an increase in the frequency of several malignancies, are resistant to
bot h di agwo90483shd treat ment by adm nistration of anti-viredT/esenosss in
part, 10 because the viruses beconme |ocalized intra cellularly in a chronic
| atent state in what are known as intracellul ar safe havens. Thus, while

there are a nAgheRio Pfodridis GindvPradtidsesi Arel USee fostid ERrlgDibgRosis _

anti -proteases Tor H Un{fchtment of TAEEAYEY Calted DY VRskSe HIV virus in

extracel lular flui ds,WhWa?é’ﬁ?Biect%é?ﬁilrft?ﬁf‘elmlgr f‘;hp‘eav\éhgus in the body
rein cellTular safe

becausg sone of the viruses a avens such as, for
exanpl®e, |ynphocytes.  Therefore, ere a vjnus-freg state of.blood now
may be achi eved %ﬁv‘?rﬁéﬁlf‘fﬁﬁﬁs%%?ﬁmglﬁﬁﬁiﬁ 5eﬂndl HEeakts Emﬂﬁﬁcqor?e‘%ht reat ment s
are stoppedyhiaf by WseRPto MepdtBcairfisr ARYiAbBMmaAaRd 1M hith BredlcesiAb&sed
extracellularly and into the bl ood streamwhere they can infect new cells.

Thus, t heseancaprincrepse dethentigquencyrsf sevaial mgligpancies2erairesisiant @ eased

the host . I rotiRaes Seli fedbBhf Ry BbursraG gt BN FE ARy hndt ™ oo™
Hepat hyi s Bo&dause thiBwinees betome Iachlpedrhtracelilafpie aldhresicilgtent staté@e
l'iver, l|ynmphocytes, or other cells for many years and through established

viral car ciifoMeteayeknops % tdigcellwapsasiectavensar g whilstheret@ie @ ancer s t hat
result in relat] J i Logenesi I years
to reach t h@”'@f’?ﬁﬁ:%ﬁ?c}mﬁf‘ L‘@tﬂﬁ?&ﬂ{sﬁ a @%%ﬁ% ?ﬁgﬁzdtﬁggé%gdénmn\}oﬁﬁgv unti |

t he presentcaminactivate dralestielydé HiVevinomlin grtrateliidadr fluidsirthey doarat,

therefore, to treat the cancer earlier. It has now been di scovered that

t hese viral eragicate 3l oh he Wugie t 3@%&9&8@&6@9&?%0& YIBISESHRA 'Br evi ous
detectson el ieslss 'h%‘t()gl‘i’s sudhh %E?f‘o‘?"eﬁﬁﬁfﬁg@ IWQPEB@ytéQ.f %Te‘?é‘fg?&'dlhér@aéhe

mal i gnant (Imortal) state 1s a freque aps required process to
est abl i sh aadirusifieestatet dfdlodd abwsabiy beranhigveshbly treatmeiowith antiodral saf e

navens, oo, BicHESUABN Stk (EabRShe B Biekor 8 iSRS f ML b e
PCTI US99/ 198kn pasthpythPreleddddsantdtrlilarigHnddatd SRl 1eBe stiewas Gihees tHey anti
aglyco 1 OB products _ ]

can infect new cells. Thus, these latent viruses may at any time reproduce

20 and be released into extracellular fluids to infect other cells and eventually
overcome the host.

In another example of the use of a safe haven by a virus, Hepatitis B or
C may persist as a latent or chronic infection in the liver, lymphocytes, or
other cells for many years and through established viral carcinogenesis,

25 produce hepatocellular carcinoma. The cancers that result in relation to
Hepatitis B or C carcinogenesis usually take years to reach the clinically
detectable state, and there has been no way until the present invention to
detect the malignant cells earlier and, therefore, to treat the cancer earlier.

It has now been discovered that these viral safe havens can be

30 detected years earlier than previous detection methods allowed.
Transformation of the infected cell to the malignant (immortal) state is a
frequent, perhaps required process to establish and maintain the viral safe
haven and, therefore, these safe havens can be destroyed (treated) even in

the first few years after infection by means of administration of aglyco 10B or
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(anti bodi es). Carcinogenesis in the liver is an established consequence of
Hepatitis B or Cvirus infection in humans (the virus is estimated to
infect nore than 1 % 5 of the population in the U S and 2% in Asia), but
t he det ec?WPIW18¥51t he presence of hepatocel | ul ar carci noma B¢iZ¥onasscbeen

boars aft ePabiee T sPnell pHfigh kplions< feSBinkd 7 AEY AT OB eRRUESS o< st e

by the | eveastisddies)y kers such as al pha fetoprotein, des-gamma-prothronbin
and platelet-derived endothelial 10 cell growmh factor or the cancer
becones visible Qﬁfcgl?@ﬁﬁ?ﬁ'ﬁ I é'@thQid%@n(Qi @"Sfeérﬁoﬂséﬁldﬁg‘é@\f’f HQPB'F"!‘?M ons of
cel1s) all gbf el NSnfidi¥n ifhBnidhs (e AHEPRUSAMARY (O5TBE: ROt 19
mal i gnancy are also clinrcally present. € transtormation to mali gnancy

I nvol ses t loé therpoptlationan theeUoS. dride2%ciel Asia) bub #ite detestibh dfitive f or ever and

t divide. Thi t t abl 15 h f t i . Th
o oL putmeacd mansipealiar e i GiSeh yad BetR seBsiTE ohbiele e i o on
(prolifer attﬁé?ﬁ}om*haéf tp_é%nbeﬁéntcg%um o0 t?@fz‘ér)f‘eﬁtr@%ftepgrf‘esﬁﬁfal Liyent i on

to indicate that the first stag transformation,” has 1n fact occurred.
Unf or t unat éhfectign)t hEhisidetedtibh has 2Eery assisteddyethe lekelssifagarkefs such as

proliferati h roduced clinically detectable,capger., for exanpl e,
clinically %aaﬁeiaﬁ@ﬁ%mhﬁﬁaffaaerm-er%?"r%a%i arﬂﬂbrafa“?'fe{lﬁﬁf'\é Faﬂ%ﬁthﬁ%i fficult
to trgat tRej gishitoRRIorIHE ¢aRsélbdcomedvisitte By @TaRhiNgteBRkiGABs (@55peci fic
agl yco response which is present in the earlieSt stages of malignant

t r ansf or matli @n, reprasgrtingbiiens ghaats) alkeffaative amdy |atein the diseass whigbr eover ,

orocent | nobtk g PEughe e Sep ERRRR BRERLTT T or Tatent virus

infection. It hFhewandfeanatiorns tomaligiandy invugies die¢ @niiopraligdtiornef gleevat i on
of specific aglyco praoducts in the blogd of _a patient that the

t ransf or matGedgodhahi wail five tsevey andl nofdividei Jlineverkareatrsca ptabircalies
ot el oo PRyER SN Ao bR ploh bRl o
present i nirereased pethviaddvision gaolifgrationgdiasoprovded theadmip sign HefortH0/ 18351
PCTI US99/ 1%8rg§ent invention to indicate that the first stage, transformation, has in fact
occurred. Unfortunately by the time (10 to 25 years later) the stage of
proliferation has produced clinically detectable cancer, for example, clinically
20 apparent hepatocellular carcinoma, it is extremely difficult to treat the
malignancy successfully.

In the present invention, a specific aglyco response which is present in
the earliest stages of malignant transformation in hepatic malignancy permits
earlier detection. Moreover, because of the nature of the aglyco change

25 detected, the methods of the present invention provide a novel specific
treatment for latent virus infection. It has now been discovered through
detection of the elevation of specific aglyco products in the blood of a patient
that the transformation of hepatic cells to the malignant state occurs decades
earlier than previously thought -- within the first few years after infection.

30

Diagnosis and Treatment of Viral Aglyco Disorders

The present invention provides an early detection and treatment

14



regi men for hepato-cellular carcinoma and other carcinomas. In the

di agnosis and treatnent of viral aglyco disorders the foll ow ng general
procedures nmay be enployed al one or in conbination with other known

met hods oWQ ¢08@85tent or virus detection for the early treaCmmsh/(98sf or e

al | gnant  JeArae Ty TR o Retue ereimd Ao et oS, PO R o

viruses infgagd fragtraentatviral aglydd eisbragrsane solidwing 'genetal procsdises niay
exanple, Hepatitis Bor C, _or HV, or other chronic viral infection, is

made by welbe rABIpYast alepgrad in pembinatioagwvith gihes kappndnethods of trrathnest
i shed
rzl S

specific se ' ' LASE | . '

ot hods nov eIy ERor 1EelRE tsinelt. (bURFBInIBAITERCE: Dafinkenl,

i mor tgl i zesk)cetieMisich imaye beeddranstdmeadde thy rdaligranit statg drivefoptiesence of
el evated levels of antinmali Pni n_anti body in ther&erums according to the

) ] a .
procedur es drsieyctigp pliintragely %ﬁé?ﬁp.ﬁ%‘é‘?”% FYses! §°t!359t%’f“m tion of the
pasel | ne (pretr eaf Nenfhe CRNHRRI G4 Ofaldfisorieh fMﬂékb?nClé,ﬁt?aa%Q%P@ the

patient (e.g., quantitativ eterm nation of specifi "' RNA i n serum
e.g. H V-1 gNA\Gssafiser cragnicevinahihdectdn, Bemadei byawelb knowntdhengardsence and

concentration in blopd and  other body,fluids.of aglycp 1,0B or.fragnment
pept i des. t HRIPEBAUIES, K SXEMpIE, BEasying thesPeclifopaih gRibajgs against the
"trypsh npeplifdRs’ hrtsinBidhEhetanetRdBHRY irfdoriforPiséror e of the

synthetic peptide vaccines according to the present invention is injected,
pref erably subcuplaneolibé presencecy teansippmed @malignantgmracdalized) gells ni cr ogr am

but ot 1| rreyaasoBBRAed Y JuSkam Bl B48hs: bERRTSRY ekt m ned by

the treati ngntihxisgrin aRtibody inl the JERSMBLEBCORIING 86 the procedUreddégitibedant i body
I s observed by quantitative determnation in serum f) Antiviral
chenot her aphe(Examplgsob@iPWase i nhibitors, acyclovir) is adninistered by

e e o & e DTS O he R PR ket L
g) The concietviaisiinitheblddueofithe ymtient (ehg., aueaotitatey determinagton despeaiiiced
(post treat \ETiFar?tR)r\;lA ?r? ggrru%,néq.gj[ PQII\/P-r1OI'-(\;I€1g\Uarsesa%)( r%ré?/tbree%%g%?t ). 15
d) Determination of the presence and concentration in blood and
other body fluids of aglyco 10B or fragment peptides thereof, such as aglyco
20 10B “iodopeptide” and “trypsinpeptide” (see Examples) can be made;
e) One or more of the synthetic peptide vaccines according to the
present invention is injected, preferably subcutaneously, in for example, about
50 to about 200 microgram amounts, preferably about 100 microgram
amounts repeatedly, for example, but not limited to every 14 days, or other
25 suitable time determined by the treating physician, until a maximum increase
in antimalignin antibody is observed by quantitative determination in serum;
f) Antiviral chemotherapy (e.g. proteinase inhibitors, acyclovir) is
administered by methods well established in the art to destroy or neutralize
the virus, which has been released extracellularly from intracellular safe
30 havens;
a) The concentration of the virus in the blood may again be

determined (post treatment); according to Procedure c)(pretreatment).

16



WD 00/ 18351 PCTIUS99/19836 h) The presence and concentration of aglyco 1
OB or fragment peptides thereof is determned according to procedure (d).
i) Procedures a) through h) may be repeated until the destruction of all
transf or meb omdsdgnant cells is indicated, at about 90 to lP@rdmysisaddéer 5

t he | ast t f
bt i el | ghin ant Phody Te WEPEHRS DY ol Sphhtibel o AT jon@tdtatrien,
Do as s Bhpi¥s oot RREmina sosoiuyid procetimneor v s Loio he

ccor t d

T 8 e b sl R
I catl ng at tra d |

L5 S SR U 3T e AR S e oo

t ransfar rred |
verifidd, al dé’ eLE%‘HEBt’f’&PMf \?’éccHée b?ﬁﬁle@étunﬁ It@nebnaleleVeleaifrm;mImajlgnlrbe

f
vi sual i zed, ammaodgurgs;&iw s 165 gg,rrg,}) Ry AT uBiaseRas B REAR by the
ation | ntr
ENGE 10 g¥ ﬁ{rﬁ%lr@]ég%%k Vi aﬁ'@b%é‘ﬁfdo@%déﬁérﬁﬂﬁ&ﬁ@é&dlﬂgo

99Technet i ud the recording with a

counter, fogg 7
cumber and < ?fé‘&@&tﬁeqwﬁ antilfy the\edisente o aglyasel 0 ol—&pgment peptides C of the

| Il cl '
than tnose doerecfos mw“:ﬁb&%%@hp?é@c&ﬁ“%@hﬁhaﬂ% S
or _exa
per si st®nt V(F?%\ﬁa"gﬁg(?(@wg@eaﬁ‘ré'g Woatﬂglg ?E%H%%ggrﬁ?:ﬁngﬁrggmhégr?wbénz or
any ot her cancer jphem)’rﬂi‘@aa@amcfenjlsrttandfmmeq)tcelﬂ'@ﬂlgn@n@{ atthernd pbys

mal i gnant cel | Simlarly h
treat nent, tb;ﬁbqylég}%%‘e@ %%E@I\%‘?gwo%% h@@?@e%ﬁ%dég IJr é%@fgfat@réfy

apparent, %!@ﬁ’#ﬂ Evns% i 'Elﬁé?te@farﬁﬂihdﬂaféd’dumﬁ ¢tred hovdi ch have
been transforp 0 ? gnan state where the trans%orrrb 8 agent is
PTY

ot her than areatment, b\p;he amnmsteatuo@nnt;avem@:a%pf anlimgligrian arti al

steps may be enpl o e ..ste
known et hoo%ord‘f'g%%gée r‘?’é’?‘”ﬁH cﬁ)reo&ﬁgpau ad?ngg&ﬂ%% ﬁtﬁeﬁf@ﬁ&?g@gmﬁemg? ther
transfor ”Edv%:{:@HaQE&Mter ifer ¢ 4rapleZa@r tiseliver inghe «taSerothma@tlby Blet €®fi on of

elevated |l e of antlrralgnln antlbodylnthe { r’r}
cell clusters in the liver smaller in size

the number and size of the malignan
than those detected by non-specific scan techniques, and in HIV infection and
AIDS, for example, over lymph nodes, spleen and brain.

20 k) Any persistent viral safe havens may be treated by antimalignin
antibody or any other cancer chemotherapeutic agent which preferentially
destroys malignant cells.

Similarly, the following is a procedure for the early treatment,
destruction, or inactivation, before clinical cancer is apparent, or throughout

25 the course of malignancy, of cells which have been transformed to the
malignant state, where the transforming agent is other than a virus. Any
combination of the following steps or partial steps may be employed. These
steps and methods may be combined with other known methods of detecting
and treating cancer.

30 a) The presence of transformed (malignant, immortalized) cells is

determined by detection of elevated levels of antimalignin antibody in the

serum,;

16



16 WO 00/ 18351 PCT/ US99/ 19836 b) The presence and concentration in bl

_ ood
and/or other body fluids of aglyco 1 OB or fragment peptides thereof are
determned; c) one or nore of the synthetic peptide vaccines according to
the pres|otooiigdsenti on i njected, preferably subcutaneousl ypCT/H$9918836exanpl e

about 5 50 to about 200 m crogram ano . pr | '

ﬁg{;r%s repeat ey, fbhe emcg,argiﬁor}%?&r%pﬂﬂlggﬁoﬁb%ﬁ/pgsegq%fgffggg,m ﬁL?iglra;n
m i ncy 6 TR . ; , Citati

et e m nat 1S G &8y B8O e A e e o2 o 1 OB or

fragment 10 pepg)i desonder gudre af thelsyrdhelicpaptide ¥aerIngs ?60%16&@3?‘@ (b)

and/or b det I ni - Lo
ant Podty_yi prerent suenian ByeBrGauaT ety SoB s, Mol pxdiibl @l 1
u 10 ] . . .
§ 3%@’{50 g¢§%trédq§ﬁ§@g@g dﬁ@édrﬁé‘,%‘rbfé?rﬁbltysab&tlmﬂ)l mafregraat  about 90 to

about 120 st 1 njection of vaccine by th
nor mal | eveidmoahtsarepeatadlyfonexampleo byt net lyaitedtq puay Héﬁysﬁ@rﬁg%umr? te

according to procedure b) .and..by, th >

ept | des t HEPEERRABURARh YT FOVBURER P ERSRRE e e iR T e

mal i gnanF cgét%fm%ﬁghliﬁgeﬁ%yco antigen products) are no |longer present in
the body; 2 e absence of cells transforned to L gnancy at the end
of lft]tle above trdat nehbe pagsensevand ﬁ@'&ﬁnt%ﬁﬁ'ﬁntq{@%%g’f?@gﬁqﬂttar
proliferation o | i gnant . i ' | '

Gur ndot ne. Breies PRI R 0Ty SR pidcallic ) Hhaidity oo o
ant i mal i gni gefhiniegthe prtengsiof @ldvat@PBvelsnaftantimalignin motibedy irdibee enitter

and recording with a 25 gamma canera; g) Any persistent nali
tha: : ; ghant cells are
treated by @unkal i gnin anti body or any other cancer chenotherapeutic

agent whi ch_pr ef gf ent bl ot s] ughe) hesAspedtied Lt he debtilBon/ct aas 1
transformed malignant cells is indicated at about 90 to about 120 days after

15 the last injection of vaccine by the return to normal levels of antimalignin
antibody in serum (less than 135 ».g/ml) according to procedure b) and by the
absence of aglyco 10B or fragment peptides thereof according to procedure
(d) indicating that transformed malignant cells (bearing aglyco antigen
products) are no Iongér present in the body;

20 f) The absence of cells transformed to malignancy at the end of
the above treatment may be verified, and the degree of cellular proliferation of
malignant cells visualized, quantitated, and monitored during the above
treatment, by the administration intravenously of antimalignin antibody
conjugated to *Technetium or other suitable emitter and recording with a

25 gamma camera;

g) Any persistent malignant cells are treated by antimalignin

antibody or any other cancer chemotherapeutic agent which preferentially

destroys malignant cells.

30
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EXAMPLES EXAMPLE 1 W here illustrate a double-blind study which
demonstrates the 5 decrease in conjugated neuramnic acid and hexosam ne
in CSF of schizophrenic as conpared to non-schi zophrenic psychotic
patients. wafoousssipati ents, two patients were excluded becamse/usyseiosid ni cal
di agnoses were not known. The remaiX) ’1_ atients were designated

"schi zophrenic" (N=11) if clinical IEQ{%B éﬁ?i ate, and "non-schi zophrenic"
ot her psychoses (N=6) when 10 schizophrenia was not the diagnosis. These

di agnoses were made by careful clinical work-up including full history and
assessnment EXAMPLBlI1status with the Psychotic Characteristics Scal e

(Campbel |, et al chi at,r 6

psy_cgi atrists mW%aerecéHﬁf F&jd%“#rﬂl'ﬂérﬁ“&? Z‘ gé'?éé?@g%% tﬁéyzzﬁisg?; ::2
resi depcy t , ff
paychi Bt 11 tereEiEn ea@gégﬁeaﬁ*b:?‘%éﬁﬁﬁﬁfﬁﬁ’f?F“?ﬁimﬁ“?%“a??irﬁ‘i”' S (o 18

m ., coded, schizabhienfvoas campaiackio nw—mmwmﬁnlws@hsﬁléwéms EEMOof t he

CPer] ophandosinnsbohmpatais wieré ek ideg SRicRbe e HinbafuMahHeckaR S 1E Y
neur am ni ¢ @eidn aﬁq'\ezr%n{aﬁﬁxﬁ quéﬁ%nts?l%ré desigpatet! ‘@chiaipheeriic’a@N= 1f) ifvas

quant Itatively analyzed in dupI I cate for con at ed neura cid by the
Bi al ' s or ci dolicallydapproptate; Bnd( ﬂ¢@3§blﬁéph@,¥’]%€?h@)ﬂé‘: °§6ﬁ%g§ g g

hexosagi ne, < oS IoRbE ot I 36008k! THRBIANALEERSRENRRY denfoooch.

J. BidP. on® fter the meurochem cal ts for al
speci mens V‘@IErﬁc&lQﬂ@kﬂB;ﬁﬁwlddeﬁm histen} afd asséssmentief mental lstatpatwn'mrthe was
broken. Despite the small sj ze, ju dn I.‘I_.[ ni. c é

t02t5) ?nd cBﬁ)’Ql'gdtC‘e@hﬁ@@ﬁll Wﬁ@céb (CQIDB‘?QE&"%E ?‘”E:Oﬁ YRy hizgs% %ere
statistica (epTot< P&l ni c
group by twég%a1 em?te)ér@)mgﬁég ISﬂ%conj ﬁggt@é’gwniiﬁa%hﬁ?c acfdgpme%m 8%
of schi zophz@@nsocsf p@baldtmfesudmy'lraimﬁg ang the diegRosaswera cesfigned by

non- schi zophreni cs were ter than 7.5 4g/m CSF. Repetition of the test
with tree Eﬁ't"ioélﬁf%ffp%\ﬁé‘? %SSChI zophrenic and two schizophrenic patients,

who had CSF drawp W%&:@P% bEcinfehsUbfledini oF thei1Ti patierns s s hemicadodexial ysi s
of the random ze d speci nens. However, determ nation qof con Sgat ed
a

neur am ni c aoddvlﬂmentanmmanmgr%nmﬂed Each of the specimens
lyophilized, dialyzed against distilled water exhaustively (cellophane pore size

approx. MW 12,000 Daltons) at 0-5°C to remove free neuraminic acid and

20 free hexose, and the non-dialyzable fraction was quantitatively analyzed in
duplicate for conjugated neuraminic acid by the Bial's orcinol and
thiobarbituric acid (TBA) methods, conjugated hexosamine, and conjugated
hexose, all as previously described (S. Bogoch, J. Biol. Chem., 235, 16-20
(1960)). After the neurochemical tests for all specimens were completed, the

25 identification code for the patients was broken. Despite the small sample
size, conjugated neuraminic acid (p< .025) and conjugated hexosamine (p
.006) but not conjugated hexose were statistically significantly lower in
concentration in the schizophrenic group by two-tailed t test. Values of
conjugated neuraminic acid in 81.8% of schizophrenics were less than 7.5

30 ug/ml CSF, and in 83.3% of non-schizophrenics were greater than 7.5 ug/ml
CSF. Repetition of the test with three patients, one non-schizophrenic and
two schizophrenic patients, who had CSF drawn weeks apart, resulted in
similar neurochemical analysis of the randomized blind specimens. However,

determination of conjugated neuraminic acid by the TBA method was shown

18



18 WO 00/ 18351 PCT/ US99/ 19836 not to be reliable (Bogoch et al., Nature,
195, 180, (1962)). It should be enphasized that in the present and al
previ ous studies, both in vitro and in vivo, it is only the conjugated,
but not fWeL0/18¥urami nic acid which is found to be biol ogpCBUBY/1@836 ve or
creased in schizophrenia. 5 Thus, previous neurochem cal data led to the

normal ' si gPrBase relidtyd @dRthset hyNative, nabun80,0f1968Y. ghshatldde of
gl ycoconj ugat es was not understood until the &hgsen jhvention.

Th
Teani ng. of covphasizessbal in hR@TesBHA R LPTeP S SHIGERPH © YLPEs i
hexosanm neKivf%rS]Eglsaxéﬁlctﬂglclégﬁf@%%dégﬁq6\0‘9%ePﬁ@MFa‘Pﬁiﬁld’a@G%iéﬁ‘@hﬁh@Q@ That a

decrease i ycoconj xga pre- or post-natally, due to virus or

ot her acut Se%ol@bfdéﬂ%/ activisecreased lin tciiabphrenid.he pat hogenesi s of
schi zophrenia has only now been reali 7[ed. Consi Her at i an

e e
epi defi ol ogi cal TdusdBiRvOUsneyechemial dataied; inrt ﬁé‘r?f@avisﬂ%p{’% ection in
the second tri er IXSPWasHor, and
hi st ol ogi ngp%{ﬁégésngg?gr}eoﬁ%gﬂﬁeﬁée}%t&g?@gﬁdg%dggpggﬁ zation, taken
t oget her wihBeAboskd Ltk therdsemtdaneéntione Hheameaning oba diesreasseinitheneur ani ni ¢

acid and hexosani ne concentr.ation,in, glycoconjugates S t h
pr ;sent dpgé@)@@Fi}"Qﬂ Ofa’éﬂ’LVé‘B“'EiSEﬁWﬂ |669?‘e§63@3&d9;%§ gjy%cﬁ%%ﬁfiﬁqg%ftr?%én gf a
neurami ni Hgﬁbf’e\@lgﬁlﬂséeﬁ %ﬁheﬁ‘staé@.ctztggpé deRreSsehinz2hBbE gijcocpajugatds resul ts

in inprove cosam ne HCl, ng per day, was adm ni stered per os
to claroni préiaspdstiniataly, sobite ophis eniotheraaauée 0§ CRNIGEAESE:dS criiealpBy chot i ¢

25 Characteristics ratjng scal e was_used, t t A v I pni cal
observati othe BaHPQ@BFSiSngrS&@EHBHfGFB? l‘!‘f“acq{"&f ﬁgﬁe%eé.’n %?tg?eg_n?oﬁgiq&%?@? he
patients respandsgichAyRpRRi ¥vidBrcé betite Wastomef Alenea dirneadettiorsin 30
EXAMPLE 3 I'ncrease 1 n brain glycoconj u%at e hexose and in the incorporation

of 14C gl temsecomd pirgesias otiprsongney i@ fieAdenawol slizerhreme. 8pEET (RULE 26)

Vo 00/ 1835jf1isl?%b%%?%</i]d%%§g of brain cell loss and disorganization, taken together with
15 direct evidence of the quantitative decrease in neuraminic acid and
hexosamine concentration in glycoconjugates, has led to the present

discovery of aglyco pathology.

20 EXAMPLE 2
Administration of a neuraminic 2cid and hexosamine precursor to

schizophrenic patients results in improvement.
D-glucosamine HCI, 200 mg per day, was administered per os to
chronic hospitalized schizophrenic patients for 30 days. The Psychotic
25 Characteristics rating scale was used, together with overall clinical
observation to detect improvemént or lack thereof. Over one half of the

patients responded favorably and there were no untoward reactions.

30 EXAMPLE 3
Increase in brain glycoconjugate hexose and in the incorporation of *C

glucose in pigeons during training.

19
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The brains of pigeons at rest conpared to training in a Skinner box were
conpared for (a) the absol ute anount of glycoconjugate hexose and (b) the
i ncorporation of 14C-glucose into brain glycoconjugates. The results are as
foll ows. WO (ABIABSOLUTE CONCENTRATI ON OF GLYCOCONJUGATE HEXO®BE99/198BBER

GLYCOCONJUGATE E of. Pl GE N STI NG -
Never Trai ned Zﬁ% ﬁ@ﬁ?m 5'%@09'%%@8%% %‘%ﬁ% e]',([%rog:zm ng
TRAINING - m?é?ersomrsaﬁédxo (a?thelaba&um amoent &f GySocthjngatetirsose Hhdi(b)9. 8,
3.9, 3.5, 2.7 45 mnutes 3.5 60 mnutes 5 7.8, 5.5 2.4 20 (b)

14C. GLUCCSEhe oorRrerriion of “IOngtacps &ty bin 9l CReoRSaREB UGATES 25 Ni nety

m crocuries of cted intravenously into pigeons prior
to a rest or triﬁ%%&ﬂﬁgrgl?% Oﬂd(}bﬁehe pi geons were sacrificed at intervals
thereafter. The proteins of brain were then extracted and chronat ogr aphed
from each pigeon brain and radioactivity determ ned on a 30 scintillation
counter. After exhaustive dialysis of the isolated brain protein groups,
total radioact '%‘AB’S@[U?E%?NSENW’M‘W OPLEI YEOEDNJUGATE HMEXGSEL | on was
subj ected to stepw se acid rolysis with dialysis to free |iberated
sugars which were quantltatlvel y determ ned. These sugar constituents were
t hen separated—by—thtn—tayer—chrofratography—starmed—spots—renoved—hy
vacuum 35 $uction and, together |wi NAMBERnkg, EYROSPNJUBATEGIBEXPSB35]
PCT/ US99/ 10836 ~ COUNTS/ M NUTE TOBALPIBRANS | MEAN mglg WET WEIGHT BRAIN

10 RESTING - Never Trained 21 0.63
RESTING - 3 to 11 months 1 0.69
post-training

TRAINING - 10 minutes 1 9.0
15 20 minutes 1 8.8
30 minutes 5 10.0, 9.8, 3.9, 3.5, 2.7
45 minutes 1 3.5
60 minutes 5 7.8, 65, 24
20

(b) “C-GLUCOSE INCORPORATION INTO PIGEON BRAIN
GLYCOCONJUGATES
25
Ninety microcuries of "“C glucose was injected intravenously into

pigeons prior to a rest or training period, and the pigeons were sacrificed at
intervals thereafter. The proteins of brain were then extracted and
chromatographed from each pigeon brain and radioactivity determined on a
30 scintillation counter. After exhaustive dialysis of the isolated brain protein
groups, total radioactivity of the fraction was determined, then the fraction was
subjected to stepwise acid hydrolysis with dialysis to free liberated sugars
which were quantitatively determined. These sugar constituents were then
separated by thin-layer chromatography, stained spots removed by vacuum

35 suction and, together with blanks, counted.

20



M NUTES after | NJECTI ON GLYCOCONJUGATES TRAI NI NG RESTING 10 m nutes 2, 000
- 20 minutes 15,000 5 30 minutes 21,000 1,000 45 m nutes 6,000 35,000 60
m nutes 1,500 - 120 minutes - 32,000 25.5 hours - 10,000 10 The
ti me- cour¥® 08M835hcorporation is markedly different in the RCBEUSHINGS36St at e
as conpared to therestrmg—state. T (e (rainin ] frum
I ncorporation ocqurs within 30 m nutes GRUNY ‘ ) as nmuch is
i ncor porated in t{hMNWERS atjersiNJEETIONS ’ ided into two
groups, one half which were jnoculate iin ependynomas
and one half whigh were pothindedch of 20 thesgopbovo groups was divided into
two groups. One half woubd nimgsi ve daijlly subgod aneous DPH, 1|ng/ kg body
wei ghg, and one hal f whi gh niitesi ved ng DPH2b000 sal i ne 1id8Pect ijons only.
Ani mal s were sacrfi fi ced whewinttdse ependynonmab 6@3w suf f35008nt |y just to
break the skin surface. Thenmitesas a dignifidaf reduc1 i"on infthe growth of
t unors when SPHj@ gi vér0 nMigeshr ai ns (25 wer e “pool ed 00gach subgroup, and
extracted for pratein-bo&hel"P&ose aslin Fxarple 3 _ .\ thelf ol [ owi ng
resulds. BRAI N PROTEI N- BOUND HEXOSE AS % OF PROTE] N 30, TUMOR W THOUT DPH
W TH DPH AbsenThé tisne-5o8rse. of ingorporgtionds markedly ditferegit in the BaiBMg pr oduces
an increase in the conc ntratlo f ai d ose in the
absence ofsﬂaﬁﬁrﬁ?émgbo%glt o e [gp 'tn§ ﬁtg prlﬁéﬁérlg%m'@qg%a’ masimii

incorporation occurs within 30 minutes at which time only 1/20 as much is

incorporated in the resting state.

15

EXAMPLE 4
Mice were divided into two groups, one half which were inoculated with
subcutaneous brain ependymomas and one half which were not. Each of
20 these two groups was divided into two groups. One half would receive daily
subcutaneous DPH, 1 mg/kg body weight, and one half which received no
DPH but saline injections only. Animals were sacrificed when the
ependymoma grew sufficiently just to break the skin surface. There was a
significant reduction in the growth of tumors when SPH was given. The brains
25 were pooled for each subgroup, and extracted for protein-bound hexose as in

Example 3, with the following results.

BRAIN PROTEIN-BOUND HEXOSE
AS % OF PROTEIN

30 TUMOR WITHOUT DPH WITH DPH

Absent 46, 5.5 7.9, 8.0
Present 26, 23 = 6.8, 7.0

DPH produces an increase in the concentration of brain protein-bound

35 hexose in the absence of tumors as weli as in their presence.
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WO 00/ 18351 PCT/ US99/ 19836 EXAMPLE 5 In Vitro Synthesis of A

Products: 12 MER and 16 MER Synthetic Peptides % Two of the glaéﬁce)nces of
Aglyco 10B which we determ ned (Exanple 8), the 12 MER "Trypsi npepti de”
GLSDGSNTE®OI 0018381 t he 16 MER "I odopeptide” YKAGVAFLHKKNDI BET/UGRY 19836
synthesized in vitro. In Genosys peptide synthesis equipnent, standard
Fnoc cheni stEXAMBLEs8d on an Abacus systemwith high coupli hg

o hel v cont oot v AR SRR o i, 0 26 L ¢
( _ resi [ [

hi gh concentrations of act12/ME&laaai gaﬁtﬁeﬁ"’dﬁf* ehggchecgﬁpr}mﬂgt o
reaction towards conpletion. The nethod of purification of the products

used a C8 col um 00% t 0 AL = i ~ :
(TFA) i & distille %Pfﬁe ﬁfz’(ﬁ‘%gﬁﬁf f*ﬁpyé%’?"(?nwﬁ’r‘ﬁ%?%fgéﬂ‘f‘g%ﬁ?“&’,'ffeac' |

?Ol lected. Egjlem2 MERT fsiapepidde rBLSDASNTESD oandfae 16 MER on were as
ol | ows: conponent s of peaks were ed b Mass i 8085 VilSeid & (882
II\B/PIOS; s;rgr:rs ;)ymialééogﬁéﬁﬂev‘éM%@-"ﬂlﬁ'gﬁﬁgéuyeﬁgﬁﬁﬁ BV g’grgpe'ct | Ve S

S..I : % | )
nmass spect ro%PF'gg%Xh%aen%sye[ilﬁgg\e%géﬁ%%%Mﬁrﬁg?sge?ﬁg%?raa\éﬁ?emahyfze?hgy
pepti de, t hempduei dysas agih igh copplinmeticlensiagpirccombination Wity a\-i

i sol ated, and the final product analyzed agai fpr‘(%
g?sstﬁg‘fﬂgt rgrﬁ@t'Y?’E'orﬂ)Pf)_@W%@C@ﬁew'lﬂi‘ ﬁa{?orbﬁwg@batfg}%{@\{gégﬁ%e. thIS_quﬁgﬁce
yn : h : i i aadi -
MER pepti defb%bl%srg%g‘%n gﬁn\gﬁcﬁgﬁ%ht‘)pescggggﬂqy I%I?]Igeggﬁzence gtaé?g'a?%gafby migs
o

ng spe;:ftrolnetarc)‘dEs))(;? dgvey eact 08 plingrigpstiontgyards completion,q d fE P
spectively. EXAVPLE,§ The t hetj oeR '
Are Vacci nes pL\MP@H?’f-”P@ groﬂ%&.ﬁ%&%@%‘ﬁﬁﬁ@ I'n O?\?‘g (%gogl\iﬁh%@l%ﬁ)gdgg
Proof that the Pept THRLSRAYEHS 8EIdRFFR) I distlied watry dd=0. 1C5- Aireateteaitrile.

Epi topes for the Production of Antimalignin Antihaody a 2 [
. . Synt h
Pept i de1n daidl peaks were Eﬂ‘éﬁ%@@eﬁﬁh’@%&?@éﬁ?pﬁtiﬁ %71 ?’;ICF‘H FHgM? gniyg aﬁt : (l;ody

nas purification were as follows: components of peaks were measured by mass
spectrometry (on a Maldi-TOF by Perspective). HPLC (apparatus BioCad by
Perspective Biosystems) was run to ensure > 95% purity. Each peptide was
analyzed by mass spectrometry and analytical HPLC to confirm the structure

20 of the peptide, then submitted again to preparative HPLC, the desired peak

isolated, and the final product analyzed again by reverse phase HPLC and
mass spectrometry, providing the final purity of the peptide. The sequence of
the synthetic peptide in each case, for the 12 MER peptide and the 16 MER
peptide, were confirmed to be exactly the sequence determined by mass

25 spectrometry of aglyco 10B, “trypsinpeptide” and “iodopeptide” respectively.

EXAMPLE 6

The Synthetic Aglyco 12 MER and 16 MER Peptides Are Vaccines
Which Produce Anti-Aglyco Products In Vivo and In Vitro

30
Proof that the Peptide Sequences Determined in Aglyco 10B are True

Epitopes for the Production of Antimalignin Antibody

a) 12 MER Synthetic Peptide
On day 1, after the baseline concentration of antimalignin antibody was

22



22 WD 00/18351 PCT/US99/19836 determned in the serum of two not
previously injected New Zeal and white rabbits, #508 and #507, range 3 to 9
nonths in age, 100 microgranms of the 12 mer synthetic peptide

GLSDGSNTE®I 90/18351t hesi zed in vitro and conjugated w th adpovasby/9sid
(Keyhol e Li npid Henocyani n) and Freund's Adjuvant, 5 were injected

subcut aneousdsteimineddh thalsbrum oBibwe net previeisly iiected Neye Zealand whitei de wer e

made at day 14, and da t | mal d eyt
artery to ddeBPRr R AR AE0g Aoy IE BBk AbEL O bl e he 121
method as prgy; Quﬁhétié%gfia@ms@@smm |, ispniFegized i6 vitkhahd iconjudated
anti body was i nmmunoadsor bed agai nst intact i mmohilized aglyco 10B 10

(mal i gni n) iwith atjvant BkHh@daygatenkimpid siameeyanin)@d EreundsmAdivventsue

culture., The antibody d L1 | ' ; d
21, days 26 W g sUBLTRARERYY M aER [ oSkt MRS BRE T o
anti body ovgdptideewbrslddeaatiziynighedt day 4 |theerimals werecbléd fedowke t he

concentrations of antimalignin antibody at each 15 bleed.for rabbit #508,
both the fasaurisui af@erarwid@&rwIwaﬂk@a)(leb@r?'B@HQS’WCGBHEI“%’F fawtﬁ? ndi ng

anti body (S-TA i : - 3 r A Bi id
Co & naxi munsBroasbristhbed Piausty AESHARRE Rt SHovthin FiguRgeriee i, e 0o
E: guglef B Shﬁﬁddggg%@hgmﬁbaﬁémdca‘gaﬁmnmmm gminobdized lagicoatORach 20

ee or rabbit #507, bo t he fast-bi.ndjn ti hod F-TA I
and s| 0% bi nANFIPNIMLIPBIGERA ramTiR 'thiﬁog[ﬁs?ﬁﬁﬁg)‘{ Hgﬁ%&!'é’bﬁ%’%ﬁ%@ﬁf%ﬁ :J;m °)
seen Lo | nor pAsenABREPKLIElfinI Pl SROPALER: parismitedaceay be taye!
and F-TAG concentration 1s seen to increase approximtely fivefold
conpar ed to 26 hedueyebs.nBotte(242) rabbis peodiBesl additioralantivalignircantoedy bl eed

in rabbit #507, 25.,and.to a.lesser extent .in the 21-day bleed in rabbit
#508, caught °Y&ld ?&’ase{"ﬂ%fm"v?éeﬁ?ﬁéwﬁi%"ﬁ‘% F- TAG preceded the maxi mum

i ncrease i n S TA&i_g%%"?NﬁHoWsj ®ie. cohtentratiéns af anlimaligiAGritibbdy @t eheh
increase in SSTAG s the sane as that seen in vitro when isol ated

| ynphodgt es bleetlifos abbit#5Q8: doih the faﬁéfbmg)?nﬂm%(ﬁx_ﬁﬁl&Pei‘ff@“t"ﬁmﬁ} oduce
A G LB AT A L L T A O
i nj ected i nt gegmbiniciease foud hirdmum of approximately seven-fold compared to the
baseline level.
Figure 7B shows the concentrations of antimalignin antibody at each
20 bleed for rabbit #507, both the fast-binding antibody (F-TAG, open columns)
and slow-binding antibody (S-TAG, solid columns). S-TAG concentration is
seen to increase approximately threefold compared to the baseline level, and
F-TAG concentration is seen to increase approximately fivefold compared to
the baseline level. Figure 7B also shows that the 26-day bleed in rabbit #507,
25 and to a lesser extent in the 21-day bieed in rabbit #508, caught the fact that
the increase in F-TAG preceded the maximum increase in S-TAG
concentration. This increase in F-TAG before the increase in S-TAG is the
same as that seen in vitro when isolated lymphocytes in tissue culture are
induced by intact Aglyco 10B to produce antimalignin antibody (_Cm
30 Detection and Prevention 12:313-320, 1988). The repetition of this

phenomenon with synthetic peptide epitopes injected into rabbits is further

confirmation of the fact that the synthetic peptides reproduce exactly the
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confirmation of the fact that the synthetic peptides reproduce exactly the
23 WD 00/18351 PCT/US99/19836 production and rel ease into serum of
antimalignin antibody. In addition to the production of novel synthetic
product s, WOH®/183¢t t hat these synthetic peptides when injeCt/EdN1983 an

ani mal |nduce the production of el evajed.concentr ns of antinmalignin

ant i body espqu%‘ﬁééﬁ%@ﬂe%%”%WW@?) %n Gje At Tl %P&SO subst ances gre in
fact responsi bl ef ggqi; ﬁtb%‘@ Bﬁrb?‘ﬁovéIW&i@ﬁrdd@c@ﬁﬁé‘f&ﬂftﬁ@ﬂ (see
Figure 6). As previously dete In a tudy (Cancer Detection_and

FL ev:an}v: on fhixslSmikéc poRRies wlhen anecptadllntgrﬁmaalmalm;c& theapfiogustianef i s of
e I gMtype

little or ne..b
Study 10 whelewBied panegEyRnRET Aot RIBgE iy S aRktEs 1AL RNEE T
vas '“ ect eB @SQI A &@bsténé@soafealﬁqaéﬁ*e@bﬁhﬁatdfélﬂtN@&nﬁ‘iml\% rebpbhse
ant i bo y pro determ ne whether 1gG was nore preval ent. Thus, the

anti - pept i dehsam/etmbllgn humam:caac@ro(mﬁaéf%ﬁ)n ned with an enzyme |inked

I mmunosor bent as fr S d

solid phase (1 gMBr%V'°f§@')§£%ﬂﬁ ' e&jﬁé V@éﬁ%@?ié@ﬁ@%@%@”” fl? he

serum di | ut ippavdriain 128451320, no88) th4ABmealighinZantibeidgcts aglyead oabsaufned

usi ng biotinylated anti -rabbit | gG. HRP-SA conéyu gate and ABTS. Cp bot h
Ydi

][abbl ts, #5tTe koM tysoavith little 96 epneibgirg of e lo6 yps. dp th%B’%ﬁ‘ﬁ“ﬁ‘H{ i ffer

romthe pre-injec echsE th

resul t! bel &(Der’%fa \M@R’ %ﬁs%\t (‘ﬂér{’ F%@gg%@gzgyn%a&é&pu { het 1 ct ©

Zeltot ' dF Si mir{t@rré![ﬁbltt)s)dfb §@'aré’:je détbﬁhlrtdglenbmhinalde cnfdheeamtlbady@mdﬁced to
ntimalignin antibody was dete t

ani nj ect od m@wm@mmh@mgpewaég‘mr}gsoréﬂ%ee 31868 ntireice 3B o s

in age, 100t?e'5raﬂ§<?(n%gr rnCﬁBeHW/ﬁA-fL rﬁ)érhfnﬂéé '|ﬁ|ﬂﬂﬁ'¥8§o¢8er¥{%@éﬁFLHKKND| DE,

synt hesi zed "Th Vi escr conjugated w th adjuvant KLH
(Keyhol e Li r(rEL[SAr)enmffeelswhtrwhld " MEthjpeptsdjq bvlam in sgliccphage (t gg/mi).

subcut aneou i.n each rabbit. Bposter |n n wer e

made atd day REPULAVElE eXRyesped 8%, aﬁcﬁ’é?% B?’%ﬁnfdﬁ'gﬁ?ﬁmﬁargrg%éu ar 30

artery to defeHians .2 Wetédtion was bbféﬂrye@ggmgrﬁmwlmdbamt-mmugmdar d
HRP-SA conjugate and ABTS. In both rabbits, #507 and #508, the post-

injection levels of 1gG did not differ from the pre-injection levels -- all were less

than 50. However, see the results below for the 16 MER synthetic peptide.

20
b)Y 16 MER Synthetic Peptide

Similarly, on day 1, after the baseline concentration of antimalignin

antibody was determined in the serum of two previously uninjected New
Zealand white rabbits, #505 and #506, range 3 to 9 months in age, 100

25 micrograms of the 16 mer synthetic peptide YKAGVAFLHKKNDIDE,
synthesized in vitro as described below, conjugated with adjuvant KLH
(Keyhole Limpid Hemocyanin) and Freund’s adjuvant, were injected
subcutaneously in each rabbit. Booster injections of the same peptide were
made at day 14 and at day 42. The animals were bled from the aﬁricular

30 artery to determine antimalignin antibody concentration by the standard
method as employed in Figure 6. That is, the antibody was immunoadsorbed

against intact immobilized aglyco 10B (malignin) isolated from malignant
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met hod as enployed in Figure 6. That is, the antibody was i nmunoadsor bed
against intact imobilized aglyco 1 OB (nalignin) isolated from nmalignant
24 WO 00/ 18351 PCTI US99/ 19836 glioblastoma cells grown in tissue culture.
The anti b®dYy0WEs8&8r m nati ons on rabbit serum were perfor nmegcaiusdgysel, day
26 and day 55, Both (2/2) rabbits prod ced &ﬁdltlg ay antimal ignin

anti body. Fo@liehastosmnaerils grawnin tt’,ssgb‘érﬁ GWDRAY SELRIEIPGUONS on
concentratio f I [ 5,
bot h the f asﬁ%.'ﬁaﬁ’fwsa??é*%ﬂh?@%@ﬂ%gﬁ? Egaﬂ*r?n@éfﬁﬁd Rt (PR rapRoS
anti body (S- pA®uced awltlcmlmmmaligsiﬁrmlbnﬁycentrat|on is seen to increase,

but not h Fi 7A,0r.. 7B f he 1 R h i de.
Flgure. 88 shows. ¢ " damdBiMER:shaEEtisiPentileEide oA it e SoncartiEionto
bleed fagr r aBlehn#éﬂémnbéﬁttbdd tfe%%htﬂ\ééujfdwaﬁm #809ybdth-théGastasiagingo! ums)

and sl ow binding antrb g AG solid colums S-TAG concentration is

seen to i ncr@aybodx)b‘?—a')ﬁ nﬂrycczumntsbaad siwrbingding antibody ($-dAG swiligh ed

et de or -t AEER TG Rbfr@i i HEEEn 1 nfbsE bt AEFH R T C
per m, to rﬁgtggweoamglfamhegm MER6yMelic peptidi s production, other than

the stimulating peptide which is here the synthetic 12 MER or 16 MER
peptide rather th&igyrRSH Ahaws th@F?@Qﬁ@r@antﬂ@nﬁﬂ%@B@ RltpdyAt eachar e as

i n Cancgr De . r

deter m@ed [ %)?%%iefb%%@&ts?é%,%th‘?fi‘e %tﬁrf(?nﬁﬁ%ﬁtléﬁ??ﬁ ﬁi@ (gaér?géllty@ec? )bot h
in vivo and iandwldwdindiag antibodp (SITeys csolid cdrﬂuan*s) a@ﬂ;ﬁb@ cb@uBemfaatlom ;3]
antigen was of the IgMtype, wth I|§tle none being of 1gGtype. In the
present stud?eﬁﬂé‘?éncgeﬁﬁ%lapw%‘yﬁ???@f -igen, the 16 MER synthetic

bepti de vas | ] CQifflahlIf VifbLd sieyAERBLAER SIS CIRME M OhbEs by

anti body produced was det er I gG was present
ant i - pept i de eitbenthei 12 MER isypthedit peplide Odéln@ﬁthEB wmmetmqp@tm I1|tnked

b EL| SA h t h MVER ' d
sol 4 pitase. (12 METada s b, G ppbebes arimsio e RiRA P e "
serum di | uti @rodddion, befetthan the Qrmgaﬁﬂg rféthIBeRNhla@ﬁs?ﬁéﬂeOﬂh trﬁ&toamed

using biotinylated anti- rabbit | conjugate and ABTS. In contrast
to the resul MERBSdi6MER peptide ratherthan the intact Aglyco 10B, the methods used

by us are as in Cancer Detection and Prevention 12:313-320, 1988.
As previously determined in the 1988 study, the antimalignin antibody

20 produced both in vivo and in vitro when the ‘biological’ intact aglyco 10B was
the antigen was of the IgM type, with little or none being of |G type. In the
present study where a wholly synthetic antigen, the 16 MER synthetic peptide
was injected into rabbits, a separate determination of the antibody produced
was made to determine whether IgG was present. Thus, the anti-peptide

25 antibody titer also was determined with an enzyme linked immunosorbent
assay (ELISA) with free synthetic 16 MER peptide bound in solid phase (1
ng/ml). Results were expressed as the reciprocal of the serum dilution that
results in an OD405 of 0.2. Detection was obtained using biotinylated anti-
rabbit IgG, HRP-SA conjugate and ABTS. In contrast to the resulfs obtained

30 with the 12 MER synthetic peptide, for the 16 MER synthetic peptide, in both
rabbits #507 and #508, the post-injection levels of IgG rose to a very high
level. In both rabbits #507 and #508, the pre-injection level was less than 50;
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30 with the 12 MER synthetic peptide, for the 16 MER synthetic peptide, in
both rabbits #507 and #508, the post-injection levels of 1gGrose to a
very high level. In both rabbits #507 and #508, the pre-injection |evel
was | ess womw/18851 25 WO 00/ 18351 PCT/ US99/ 19836 the 26 dapcrmesd 1985

18,031 for #5Q7 and, 71, 326 .0 08, . th
204, 800 in e b 8%@?@%6?@%@%@8?%? 32 f\b\gflﬁbsa,st‘ﬁt%ﬁsg&%f%& s of
the 1gM forps %F&téﬂfﬁatrm,%o #NboiMBlabpits #5eNtdnioks0aThheeas well @dithed by
injection of the 16 MER synthetic peptide. 5 Since th evi ous i njection

of the 'bi qroghetsl of thataMifory! thed9® twpe 96 ertimahigpingn hARP®R 0 ti ssue

culture of | ho . ; i I gnin anti body of the

| gM t ype, aq{égpﬁﬁgl)é&gﬁjgpﬁ%ﬁgtﬁ%ﬁ%R’L%ﬁngﬁﬁtgﬁp?%%gg%f rom human se?/um also is
?f E Ees : gié;/' EYDE, Sinhehﬁérﬁiﬂ@\ﬁﬁugl ¢fithe ‘biblogicakrinidob dglyice 10E betbnver t ed

o] e lgGtype as is the case for npbsi but no |1 10 antibqdies. Thus,
t he |h gG typs Q)ﬂnlﬁff'@ﬁr?@ﬂilgiﬂﬁ*ﬁsélﬁt‘?%é@,o% BWX&F%&%?\“@&&Q{H&%‘? t he lfe MER
synthetic p ' -' ' ) ove
the 1 oM typa snaanih 3rfioOFY B EOMPERE, aftihe REaRITRONE haflgengBgay over
900, 000 DalfremsHurnad sehanefiso s ofithe IgMttgpe, ibhas beenassumeditnahthis

i nt |1 ul i i s |
both 15t SIS Nk GoPRTSE I et Ee aF e e BRes EBepot L Rd It he ™
carrigg foryn hehaR aHbi|§GaPSE bF anfiPaligiNRlHibodFopidduaal ibyinektibhe

i
Range of Normal and El evat eo_‘§Conqent_rat|ons of Antinmalignin Antibody
El evat ed Antfithedis MERswsthetic peptideHs iagrae amﬁb@@-oﬂ—hﬁt'ggrfomz@alsn st udi es

continui ng and expandi ng,tho described. ab 7 | ngivl ;

i ncl udi ng h%%‘fatrﬁﬁg%%ﬁi"?%@ngmpﬁz’ﬁcavg%pﬂee&s\t?et)f?%egs'ﬁugpﬁgmﬁlhgwé%%mmn
cancers regaisgl G5E ve 9001606 lditohypand tHersiro wilkthter oth extacaililgnand  state
has been shown to be associated wthin days with an ingrease (above

13?; ggl m éoiin_tracawaban@crﬁ&@upbrm@ﬁ easdpdean the laM bisay Thisdaielryantpath
ant i y i n_ser . i : . .
obih zedt® S U ahOEp EERELE BT I BRI BLAOeRBE A per

serum . Thegfembiherhpelitivagdrden confirnmed in the present study. As Figure
10 shows, the

20 EXAMPLE 7

Confirmation of the Range of Normal and Elevated Concentrations
of Antimalignin Antibody
Elevated Antibody Relates Only to Malignant Transformation

25 In studies continuing and expanding those described above, 9,873
individuals including healthy controls, medical disorders, breast and other
common cancers regardless of the cell type, transformation to the malignant
state has been shown to be associated within days with an increase (above
134 ng/ml) in the concentration of a specific antibody - antimalignin antibody

30 in serum (AMAS) determined by immunoabsorption against the immobilized
aglyco-10B antigen (normal levels 0 to 134 micrograms per ml serum). These
levels have been confirmed in the present study. As Figure 10 shows, the

increase in concentration of antimalignin antibody does not occur with
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I ncrease in concentration of antimalignin anti body does not occur with 26
WO 00/ 18351 PCT/ US99/ 19836 inflammtory states absent transformation to
the malignant state; nor does it occur in purely proliferative states
absent t r¥@IOABIFt i on, as in benign tunors. Figure 6 showsCT/hs99/1988®

i ncrease in concentration above norpal |evels occyrs nNly with .

t r ansf or matinBammeatopesiates apsant tansfarmation;tp the ma @"@“?Eﬁ){?ﬁa’?%d‘?%ﬂér 5
cancer and I Eyroll \ L8 lin'We \

advanced  oRotlinPRReS prollihadk starBs cbiEnuaiibardiss!intiifih Limpe

car bohydr atEiguré 6shows thhttheainceraseéh lconeenmtration gihgusopomnali lavele®cctrse
consequent exposure of_ under]|yjn tide, epitope th ecognj tion of
these epi t opR¥ W ?’%‘F%fpﬁﬁ?t'%&y%ﬁeﬁggg&ﬁgqﬁﬁ%@t aﬁ_t"bgl%'tr?(én{p&f“ : ““f?e{l i gni n
ant i bogly. F’ﬁéﬂ{}&ﬁ}ﬁ&ém@% erlf damli ¥ieadipica eahes wisieH is Rofh@vdircedl as
controls for the hepatitis/cirrhosi's results. Figure 6 shows )

anti - agl ycoerli@Bninali Bdis/infranne respanpe occuns duedg p loss ot sathahydeatedwiter mi ned

in US and Asian individuals. ] -
rate of 4. S9,5F caheet bl eirreRaditionndioin OB tistdfbectBt SpRupn n o
anti body wagndényiy b@ﬁﬁ@e EPR6SES e iébd‘gmtrcﬁgéfrmbh@@pﬂbpég asFdreignigdrd i n

35.5% of patient's Wth hepatitis/cirrhosis or C, and in 75% o patients
wi t h frankl thecsubsiesient preciction efrantimaligniseniiRpdye Resulfs far noimals  ant i body

d ] . owl | G i 14 ' L OL:e: 0
cancerl. & ROMME Br AR Kbl 2 Borols PMATheRRIUANNGBE 7 0 ot

ﬁo randomhw}etsmtg_he hepatitis cases and determ ned blind, the differences
etween the control groups and the hepatitis cases are highl, i.gni ficant
(p <.001). Sinckigut§ sewswsiaglycerdOB %Myéantlwm%'&m'é%ﬂf'é?éﬂn in many
other Vi rugofleiiialBhtietb ikl USSh@ BB PIGvIRIAIE! In BORFESAES Paisged: cal

i sorders, “no in otherw se healthy controls not associated wt epatitis,
cirrhosi s opodifivetdbieyatet) yatel of 4.5%cofd|Sided 8%anf Asian Wealthychatrolsancer s,

the increase in . anti i gnin anti body ab .h ' i.gni fi

presere ofaWF?beHHtaT‘%L’QaY&as%ﬂléhgg?ﬁ?r’r{‘%??\ég "bfe:(r)ﬁ:\%nti%i)g‘:a#??ev:ﬁiﬁgﬁ of
antimaligni ﬂgmtihty_!w%'& pdtRRRY With heBaffis/SirrRf Bior €, idid i ZB%lof therefore
(1) permts detection of the early stages of viral carcinogenesis in
human, and patiertamwiiieframkly cliricalzgancer (Some of adighomayrhe tarminalf Bius,

treatment O.fant(lelﬂaorch/i gécr%taggg)sfohg\ﬁﬂgpcrh%ﬁﬂ%éé’atﬁ@% bP belnfection, and 95% of

other cancers. Since all individuals of the control groups were interspersed at

20 random with the hepatitis cases and determined blind, the differences
between the control groups and the hepatitis cases are highly significant (p
<.001). Since this antibody is not increased in concentration in many other
virus disorders, in other inflammatory, other infectious or medical disorders,
no in otherwise healthy controls not associated with hepatitis, cirrhosis or

25 malignancy, it is concluded that, as with other cancers, the increase in
antimalignin antibody observed herein signifies the presence of malignant
cells. The determination of the concentration of antimalignin antibody in
Hepatitis B or C -positive individuals therefore (1) permits detection of the
early stages of viral carcinogenesis in human, and (2) can permit fhe earlier

30 detection and, therefore, treatment of earlier stages than previously possible
of malignant transformation in Hepatitis B or C infection.

Furthermore, the sequence of epitopes of malignancy have been
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of malignant transformation in Hepatitis B or Cinfection. Furthernore, the
sequence of epitopes of malignancy have been 27 WD 00/ 18351 PCT/ US99/ 19836
determ ned by hydrol ysis and nmass spectroscopy, and synthesized. These

synt heti cwoe(9tiBakds are useful as a vaccine to augnent the pPOTVUR®/IWEHBPONSE
specific to cancer cells. These peptides have been shown to increase the

(Fent onr e eringd ey TN s i3S pptlsebaby, fd Quifesideg. PTedy Be S
Simlarly ispnfriticesdptidestdie ABRil aslevaddimmtasograeBthelimmunt respemse n

concentrati on of this antibody, aglyco, 10B (antimalignin) antibody, has
been obsempedificdagansepeells: hﬁh%?ﬁpﬁ%l?tgﬁ,seh%‘fe §§hs %&“é%%@?aﬁﬂ%ﬁ%ese
patients. It is her e | I ; mation to
mal i gnancy Cioﬂﬁﬁeg?ﬁgﬁfggﬁ{@? hﬁm@rﬁgﬁg%g{?ﬁ%hnfsgt%ﬁ?tﬁgkcéeilélé agﬁ%{)ccur red,

whi ch ¢ her glymizpa6les) pef eandencehwhdninjdctedssubthtaréausly. (Figwe Haf e havens
can be treated just |1 ke those | atitis B or at ed. .EXAMPLE 8

I ) in cC,are tr
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negative and, false posjtive results. For exanple, the false positive rate
of PSA, thdn mﬁﬁtiog eacf?gfe@?%&'oduct rel ease i nto serumranges from 15%
to 70% reflecting benign prostatic hypertrophy or exercise rather than
cancer of the prostate. Thousands of |aboratories make the determ nation
with littl EXAMBLE 80 | aboratory quality control, so that results between

| abor a%ori gé\e]t%ro\xﬁglb%gMeﬁ'?or?safoarl}hg'Qagﬁ{iﬁftWeeDe{égmiHQ{iGnr&ltihﬁbifMﬁ hods need

1 .
to bettevi e MMER Peptides in Blood and Other Body Fluids in Large

Populations

No methods have been described previously for the routine quantitative

20 determination of the 12 MER and 16 MER peptide epitopes, nor in fact of the
entire Aglyco 10B antigen in the blood or other body fluids, suitable for
diagnostic use, nor a method suitable for use by large populations. The
methods currently available for determination of the antigens in blood, e.g.,
use of the tumor markers CEA, PSA and CA125 are not very reliable and

25 have been limited in practical use because they give large false negative and
false positive results. For example, the false positive rate of PSA, the
prostate specific product release into serum ranges from 15% to 70%,
reflecting benign prostatic hypertrophy or exercise rather than cancer of the
prostate. Thousands of laboratories make the determination with little inter-

30 laboratory quality control, so that results between laboratories are not
comparable. Therefore, new more reliable methods need to be devised which
would be suitable for less expensive, practical use by large populations.

Furthermore, because the use of the determination of the concentration of
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woul d be suitable for | ess expensive, practical use by |arge popul ati ons.
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requisition form. The drop for blood is drawn into the tip of the pipette and the
kit is mailed to the designated laboratory. The collection and shipping kit is
preferably small enough to fit into an approximately 4x9-10 inch bar-coded

20 business envelope.

Production of Collecting Pipette Coated with Antibody, Protease inhibitors

and Anticoaqulant

The pipette is coated with antimalignin antibody, preferably by drawing
25 up the full length of the pipette stem by means of the compressible bulb at the
head end of the pipette, from a reservoir of a solution containing antimalignin
antibody (Antibody Reservoir), approximately 200 micrograms per ml, plus
protease inhibitors (for example, one tablet of Boehringer Mannheim
“Complete” Protease Inhibitor per 50 ml which also contains EDTA
30 anticoagulant) allowing the solution to remain in the pipette preferably
overnight so that the antibody can adsorb to the walls of the pipette. The

solution is then discharged. This production procedure can be automated by
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30 anticoagulant) allowi ng the solution to remain in the pipette preferably
overni ght so that the antibody can adsorb to the walls of the pipette. The
solution is then discharged. This production procedure can be automated by
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discharger can be tilted approximately 45 degrees so that one position places

20 the pipette tips into one reservoir, and the other position places the pipette

tips into another reservoir or a waste discharge vessel or the air.

Obtaining and Shipping the Specimen for Determination in_the Laboratory

In the case of blood specimens, the kit preferably contains at least one
25 coated pipette, lance and requisition form which in turn contains instructions
for drawing and shipping the blood to the laboratory, as well as the name and
address of the physician to whom the results of the determination are to be
sent by the laboratory. The individual may fill out the requisition form and
place it in the mailer. Hands are carefully washed and the tip of a.ﬁnger is
30 lanced, then by compressing the head end bulb of the pipette blood is drawn
into the tip of the stem of the pipette. The specimen is then mailed to the

laboratory.
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phosphate- -buffered sallne (PBS) drawn from another reservoir (Reservoir B)

recor ded
operating

automatically by an automated pipette loader-discharger, and each wash fluid
is automatically discharged to waste (Reservoir A) by the loader-discharger

20 tilting 45 degrees alternatively so that the vessel for waste discharge is
accessed by the pipette tips alternately with the reservoir containing the
phosphate-buffered saline; (6) antimalignin antibody is drawn into pipettes
from another reservoir (Reservoir C), allowed to remain in contact with the
pipette walls for two hours, then discharged to waste (Reservoir A); 7) The

25 pipettes are again washed twice with PBS as in step (5) above; (8) a
luminescence emitter such as acridinium ester, bound to anti-human antibody,
for example, goat or rabbit anti-human antibody, approximately 100
micrograms per mi, is drawn into pipettes and allowed to remain in contact
with the walls of the pipettes for 30 minutes; (9) the pipettes, are Washed

30 twice with phosphate-buffered saline (PBS) according to step (5) above; (10)
the luminescence emitted is measured by a luminometer, which is swung into

place so that its port for receiving the luminescence is directed up against the
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30 twice with phosphate-buffered saline (PBS) according to step (5) above;
(10) the lum nescence emtted is neasured by a | um noneter, which is swing
into place so that its port for receiving the |um nescence is directed up
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i nserted i neadaiandnierselectranically theawlines of hioqd in theieeite Riace e The

pitpette loaded with blood in the refrigerator (zero to five degrees
centigrade)(not frozen) for about two hours, removes the pipette, discharges

20 the blood to a zip-lock sealed waste disposal plastic container which is mailed
to the laboratory, washes the pipette twice with phosphate-buffered saline
(PBS) provided, the PBS being discharged to the waste disposal container, a
luminescence emitter such as but not limited to acridinium ester, bound to
anti-human antibody, for example goat or rabbit anti-human antibody,

25 approximately 100 micrograms per ml. is drawn into the pipettes and allowed
to remain in contact with the walls of the pipettes for 30 minutes. The pipette
contents are discharged to the waste container and the pipette is washed
twice with PBS, which is aiso discharged to the waste container. The pipette
is inserted into a luminometer which measures the luminescence émitted. The

30 results for each pipette, in luminescent units, are automatically transmitted via
the Internet or other electronic device to the laboratory or physician, converted

by calculation to micrograms of antimalignin antibody protein from a standard
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30 results for each pipette, in lum nescent units, are automatically
transmtted via the Internet or other electronic device to the |aboratory
or physician, converted by calculation to mcrograns of antimalignin

anti body wyoawaBisifrom a standard 32 WO 00/ 18351 PCT/ US99/ BB B699/10886V €
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avai | abl e f' determ nation of the antibody to these two peptides
(antimalignin antibody), although carefully worked out, quantitative, and

reliable, are markedly limted in practical use because they require
speci al t UBXAMBEER awi ng and shi pping, a laboratory, phlebotonist or 15
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overnight on dry ice -- all of which are time-consuming or not readily available
in most areas and expensive. In addition, present methods for the production
of the reagent, covalently bound maligning biologically produced from

20 malignant glioblastoma cells grown in tissue culture, extracted, isolated,
purified and covalently bound to bromo acety! cellulose -- and immediate
determination in an expensive, manual, non-automated 6-hour
immunoabsorption methods which requires much personal training and a high
level of compulsive care in performance against standards. Therefore, new

25 methods are necessary which are suitable for less expensive practical use by
large populations.

Most of the above precautions for drawing, shipping and prompt
determination of the antibody were undertaken to avoid loss or reproducibility
found to be due to storing serum in antibody absorbing tubes or storing

30 beyond 8 hours at temperatures less than -70°C (Cancer Detection and
Prevention 11:100, 1987). It has now been discovered that these expensive
and time-consuming precautions, not universally available, are obviated if the

whole blood is collected and shipped in a container with anticoagulant and
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sterilized lance for pncklng the finger to produce a drop of blood; and (3) a

requisition form. The drop of blood is drawn into the tip of the pipette and the

kit is mailed to the designated laboratory. The collection and shipping kit is

20 small enough to fit into an approximately 4x9-10 inch bar-coded business

envelope.

Production of Collecting Pipette Coated with the 12 MER and the 16 MER

Synthetic Peptides, Protease Inhibitors and Anticoagulant

25 The pipette is coated with an equimolar mixture of the 12 MER and the
16 MER synthetic peptides (“peptides”), preferably by drawing up the full
length of the pipette stem with the compressible bulb at the head end of the
pipette from a reservoir (“Peptide Reservoir”) of a solution containing one of,
or an equimolar mixture of, the 12 MER and the 16 MER synthetid peptides,

30 approximately 200 micrograms per ml, plus protease inhibitors (for example,
one tablet of Boehringer Mannheim “Complete” Protease Inhibitor per 50 ml

which also contains EDTA anticoagulant) allowing the solution to remain in the
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pi pette froma reservoir ("Peptide Reservoir") of a solution containing one
of, or an equinmolar mxture of, the 12 MER and the 16 MER synthetic

pepti des, 30 approxinmately 200 m crograns per m, plus protease inhibitors
(for exanpl(eqo/18381e t abl et of Boehringer Mannhei m " Conpl et epcPrgiePs®

| nhi b 50 m_ which
Soluti on t BiReiRaPrETeFARINGVSIIGD BoMA1 353 PRt eRgen 20potp Rblnsafialis’dt "9 1 Ne
pref er abl y oy Biiak@N ' The Gollfgh id HenRABiAIGEd.C ThIABRALR1BA drbeedmblganof  the

pi pette. The en di scharged” This production procedure can be
aut omat ed by sutonyted al @ @paa:amse(t‘mdomap@d pipetiedaadendischaiggenin in  whi ch

f
of oach pi SNkIbaseBRs SIS VEAREN PRtetlaapear aanoar B EMARR ng t o
flat ghori %?@Eéhﬁwﬁ{] st'%ﬁﬁw |§e@wn|d§n§/ethé ab’pératuefalé&b@htaaﬂd twbifiab Wi de,

between whi ¢ eads of pi pettes are |ined up. By noving the two
hori zont al horizontal beats! bwgeahmoxlmaiélycﬂﬁpm@sﬂ'll@? and| |B§héN'd@h*éetM@§@ end of

h
By noving. RiCR B DRI Do AP He el M 0. B, AR R el ) 17 20

the head engetaf bé«eetogetr@tﬂe%cﬁmeeeb@s@lbgmthé\aeaemrov@ﬁthefmpewess dr awn
up into the stem of ette fromthe tip of the pipettes which are

![Lmer sed i are lsqueezed aod rth¢ pgn’@nts of therpipetiehargdisghatgeds BYMANDHEE i nt o
e reserv o f
it onh | camvh heliaBale AfEtahBonspelit, W coRpResIs oS of e ey o oFRRE! el Y

absence of p%:étﬁa?e@ér‘eqlelaxeﬁcartmﬁie r@isenofr ftﬂndimdnaiwrauu intbltberstertofthem t he tip

of the pipette until the pipette is d The concentr at Pepti d
Reservol 1 piRatte omibedinbtibe Ripetss Whichiarg EragisEadn e fResvREbus: | the'

concent rat 'ﬁ&%r%ﬁsdﬁ%‘?@hg%éé d?lohl'ﬁ%ckqﬁt%rtﬁe'réséﬁoheﬁ% ihRaPwhil9 ofitred ogr ans

per m, I'S” recons o approxi matel y m crograns per nm by the
20I addi t | orpuﬂétté bre aindriedby repdateuidy pummmlly ﬁhubﬁzmg@lddele?@mgaﬁ@r Voi r
solution. The ent

35 deli oes RPPERYPIAEDEELE ARSI aEs FETRVe st Bt AT S Lo iERRE! M ST

reservoir, lﬂéWn%?fr%Wﬁfe tupPBﬂhTe' $iPefté @ﬁﬂﬁthbrtﬁp@ﬂt@% ﬁgl tTHes cbhiéehtrdtioinher
reservoir or a waste discharge vessel or the air. bt ai ni_.ng and

Shi ppi ng t Hof tisp epiida Reserveit Buidiis detesmined aftier ﬂhﬁ@)laa‘l%ﬁ? of pipettes; if
the concentration of peptide(s) in the reservoir is less than 100 micrograms

per ml, it is reconstituted to approximately 200 micrograms per ml by the

20 addition of the antibody and the protease inhibitors to the reservoir solution.
The entire pipette loader-discharger can be tilted approximately 45 degrees so
that one position places the pipette tips into one reservoir, and the other
position places the pipette tips into another reservoir or a waste discharge

vessel or the air.

25
Obtaining and Shipping the Specimen for Determination in the Laboratory
In the case of blood specimens, the kit preferably contains at least one
coated pipette, lance and requisition form which in turn contains instructions
for drawing and shipping the blood to the laboratory, as well as the name and
30 address of the physician to whom the results of the determination are to be

sent by the laboratory. The individual may fill out the requisition form and

place it in the mailer. Hands are carefully washed and the tip of a finger is
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In the case of blood specinens, the kit preferably contains at |east one
coated pipette, lance and requisition formwhich in turn contains

i nstructions for drawi ng and shipping the blood to the |aboratory, as well
as the nawe n8B3sB0 address of the physician to whomthe restl/Usyabsiche

det er mi nat | pjee@r eTRéh, 1% corhplesBingithe Healdosmd Baly. of the piptte/ ithedloothls il |

out the requisition formand place it in the mailer. Hands are carefully
washed anddtdwen initp tbe tip drichge the stegs oftbeopipeties T hesRagueNI98W | anced.
Then, by co eSSl he d end bulb of the pipette, the blood is drawn
into the tpig)'{flqatot}ﬁgtl QJO@PO of the pipette. The specinen is then mailed to
the l'aboratory. |hthé Basé assp&dimepedf ody fliidoither than dipodt particuten bl ood,
particular 5 instructions nmay be included in the kit. Quantitative

Det er i nat ingirustionsénay\be iaiuded trothedet: Agl yco 10B 12 MER and 16 MER
Peptides in the Laboratory. Wen the kit is received by the laboratory, (1)
the | aboratory technician 10 clanps each pipette in series with other

pi pettes in theantitative Deteminatisre df tHeoAntivodies ththeghglycé A0B 12 MER code
nunber on each pipette and al| [ Requisition Formis
recorded automatically by2R¥ b ' 6 16 HaDURIOY e i nto t he conput er
operating the a I - i) I itmnof the
determ nation a%elﬂgﬁtéﬁée]gnﬁ?geﬁ f@dﬁﬁaﬂ%grég%}(é%q)htgéel‘gg%ﬁtaoo tsgmﬁe@ i n each
pi pet{ee i s clamps eéadh pypettecint seriesi withaothen gipettasdnibe asitervatespipettedn t he

ter;( . 4) the hlood is.di scharged t te (Reseryoi f h
ot bnnt ed. anarrdseharger. @) Thd TGS phf o e PREHE dngt ¥ s &L 0r o
are washed JwheeR o diSitiBh FoPRak feboribarfomaticaly byBBar dodenehtenananot her

reservoir eservolr B) automatically by an automated pipette | oader 20
di schar ger enteréddatehtheacamputer apestingttbawuternpisd pipstadeader-disch@ioee

(Reservoir A the o - di |k L | tively so
that - the vatadte jernsR iR FISRUPEN ale ied e SRPRERRE, (FLAR o

al t er pat el ypidhd Doluriin €5 pipette ¢ réctirdéd by tthe tediosgibntumdeutiebadceds i ne;
(6) antimalignin antibody is drawn into pipettes from angther reservoir

(Reser voi r ngmbe indte gonmps it 4)dhgidioed, i%‘é‘ﬁ?'&f%rﬁeﬁlitijl’("qsﬁ%?%%%?’tog Il's for
two hours, diendboiRaRATibAHe WARIP-iSRASUO(S) thiiinrdr Was Bf et tes are

agai n washed tw ce
pipettes are washed twice with phosphate-buffered saline (PBS) drawn from

another reservoir (Reservoir B) automatically by an automated pipette loader-
20 discharger, and each wash fluid is automatically discharged to waste
(Reservoir A) by the loader-discharger tilting 45 degrees alternatively so that
the vessel for waste discharge is accessed by the pipette tips alternately with
the reservoir containing the phosphate-buffered saline; (6) antimalignin
antibody is drawn into pipettes from another reservoir (Reservoir C), allowed
25 to remain in contact with the pipette walls for two hours, then discharged to
waste (Reservoir A); 7) the pipettes are again washed twice with PBS as in
step (5) above; (8) a luminescence emitter such as acridinium ester, bound to
anti-human antibody, for example, goat or rabbit anti-human antibody,
approximately 100 micrograms per ml, is drawn into pipettes and éllowed to
30 remain in contact with the walls of the pipettes for 30 minutes; (9) the pipettes,
are washed twice with phosphate-buffered saline (PBS) according to step (5)

above; (10) the luminescence emitted is measured by a luminometer, which is
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step (5) above; (8) a lum nescence enmitter such as acridiniumester, bound
to anti-human antibody, for exanple, goat or rabbit anti-human antibody,
approximately 100 micrograms per m, is drawn into pipettes and allowed to
30 renmai NWOrP0aBIPtact with the walls of the pipettes for 30pan/usdoa9esse(9) the
pi pettes, are washed twi ce with phosphate-buffered saline (PBS) accordin
o et ep ( 5)SWUnSHA Plass)Sa thet 1 moRdeE EreetTagits GineSernses drasged s @' "

| um normet ery, a%ﬁheisfem%ﬁ tN@Pﬁ%@%ﬁa (PETEFAH A TR ce TULINE fdhlechl ace so

that its po recei vi ng um nescence 1s directed up against the
st em of t hepipethetindumanescetinits)are converted hy calostatianstofoicregrams pf pet t e,
in lum nescent units, are c¢onverte bé calculation t l cr,ogr ans._of

St I gt aniplp

anti body f raStHPROYHEQIR & StapdRtAC e BFSEH ORI TLATIRHD "Mgnin 5

ant i bogy d%ﬁpd@ap%tébfnihae ﬁ_@é&h%ﬁ%@uré,hﬁerr@éuistéreadcﬁré‘&éd esrttne for
the volunme of original blood in each pipette, and are printed and/or

transm t t edvalumearfyoriginsal thieod i ekchapipetie agrd arg printagdranalpt tragsmitted to

Al ternativel especi al | or daily nmonitoring of the concentration of
ant i bodi es ‘%@‘?‘ﬁ@ fﬁﬁ'cr\%%asﬁﬂfaﬁ%ﬁ%R peptides in blood or other body fl uids
(henceforth "blood'), instead of mailing the blood to the | aboratory, the

i ndi vidual or a capable associate at hone is provided wth equipment and
instructions for making the deterni ndlamekdt home, the |uninoneter readings

15 not bei ng obsggvabl. y Andi Vi . | ] smtted
o tie” ] nter neaePRYeRY etdtEiN Y et tnonRBing B BEPofRarioR o |
physi ci an. Jditibddies feethent MERIahd et ER pestidesanibtadd wr btteribddyrfieds on on
the Requisition Forn‘g reads and enters el (ftroni ally the volunme of bl ood
i(n t he pi ]P_e(th?éfieﬁﬂ”@c B’Qdﬁe'”sﬁqqaﬁfﬁ@'"”@éﬁ@z) %”C{W&ledé ofoh &€ ef r i ger at or
zero to fiye: | ; ; rs,
eroves.t ho GV 7S (e 6L At Home, IS0k cu i BRUria ik (P

di sposal pliastructionsnfioanmakingthectetesmireatioadt home, tbe llamincetey readisges t he

i Scnds ged 10 b0 RSSTRHI P e nayruAr Ry Suome RPN AN O Rt “cuch ac
but not |i nint&fet 8r 8fHer AdttioMmiEsEREe tPHEEbbAER Githe-ghyeRilar@nThhedy, for
exanpl e goat or rabbit anti-human antibody, approximately 100 _m crograns
per nl. is thedndividuabentass giquitonically e infoapaiipn on the Requisition Form,
reads and enters electronically the volume of biood in the pipette, places the
pitpette loaded with blood in the refrigerator (zero to five deg'rees
20 centigrade)(not frozen) for about two hours, removes the pipette, discharges
the blood to a zip-loék sealed waste disposal plastic container which is mailed
to the Iaboratory; washes the pipette twice with phosphate-buffered saline
(PBS) provided, the PBS being discharged to the waste disposal container, a
luminescence emitter such as but not limited to acridinium ester, bound to
25 anti-human antibody, for example goat or rabbit anti-human antibody,
approximately 100 micrograms per ml. is drawn into the pipettes and allowed
to remain in contact with the walls of the pipettes for 30 minutes. The pipette
contents are discharged to the waste container and the pipette is washed
twice with PBS, which is also discharged to the waste container. The pipette
30 is inserted into a luminometer which measures the luminescence emitted. The
results for each pipette, in luminescent units, are automatically transmitted via

the Internet or other electronic device to the laboratory or physician, converted
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to remain in contact with the walls of the pipettes for 30 m nutes. The

pi pette contents are discharged to the waste container and the pipette is
washed twice with PBS, which is also discharged to the waste contai ner.
The pi petwo ®083" i nserted into a | um nonmeter which neasur eeTiUB®/19836

| um nescence emtted. The results for each pipette, in |lumnescent units,
are aut omag, G alighiardmibod tert fretres istamdarddevi ce
to the Iabr(t)) %Aé%lagééﬁﬁ?;ﬁsll&tglﬁganrﬁé g(f)ﬁbg?t e@ﬁ 37 WO gm8351 PCT/ US99/ 19836
by cal cul atdueve besed @mgmnsambuatst¢frmtin@aﬂgrmlraﬁmllb%yd%ﬁem6f¢ BY 18 a

st andard curve based, on moun | m ned
by the sarﬁ?l”ép ErFHEEQ‘?Hr@ htenrgsp @ﬁ é&ﬁ%tegg{rﬂrg%t Cgmtn &ﬁ]ﬁed ol}bulgrrgao

ori gi nal QQ‘% ipdtte, ldIRI é’r’eék%rft@d afbfbrarsmshiitted &6 anyp dlevtrdniadatd stoeage o any
el ectronic st orage file. EXAMPLE 10 STRUCTURE OF AGLYCO 10B 10 A
| odobenzoi dilédci d Hydrol ysis of Aglyco 10B fol |l owed by Edman Degradation
yi el ded the peptide ("l odopeptide”") with the follow ng sequence: YK A GV A
FLHKKNDI DE Amno Acid 15 Residue Nunbers: 1 2 3 456 7 8 9 10 11
12 13 14 15 16 B. Mass spectronmetry foll owed by cal cul ati ons using

MacBi oSpec Software Manual 013048-A, PESCI EX, Perkin El nmer Sciex

| nstrument EXAMPIdEN@ he 20 fol |l owi ng properties of the peptide
YKAGVAFLHKKNDI DE: N- Term n : o] < =1 nal Group: Free Acid
MH+ Monoi sot opi ¢ Mass = HPLgﬁFmiBBéwﬁcﬂ&wgggs amu M+ Average Mass
= Bul lrlﬁ& Breese value = -80 25 1849.0998 arru | soel ectric Point (pl) = 8.0

El ene Corrp05|t| on: C. 4 H131 N22 025 C. Mass spectrorretrré/ . The
sequence ofA! iodobenzoideAcich Hydiralysie 6D Aglyee ntQB fgllawrmb by FEEmMan aci d

of "Agl Yoo, DemasBah WRIE) e arrid ERshEPyIRq WA BRI sucddament
YKAGVAFLHK K N D I DE

Amino Acid
15 Residue Numbers: 12345678910 11 12 13 14 15 16

B. Mass spectrometry followed by calculations using MacBioSpec Software
Manual 013048-A, PESCIEX, Perkin Elmer Sciex Instruments, yielded the
20 following properties of the peptide YKAGVAFLHKKNDIDE:

N- Terminal Group: Hydrogen C- Terminal Group: Free Acid
MH+ Monoisotopic Mass = HPLC index = 43.40
1847.9656 amu
MH+ Average Mass = Bull & Breese value = -80
25 1849.0998 amu
isoelectric Point (pl) = 8.0 Elemental Composition: Cg Hizq No Oy

C. Mass spectrometry : The sequence of “iodopeptide” in 1A above

30 obtained by lodobenzoic acid hydrolysis was independently confirmed by
mass spectrometry of fragments of Aglyco 10B obtained by four different acid
hydrolyses of Aglyco 10B in solution and of Aglyco 10B immobilized on
bromoacetyl-cellulose (Aglyco 10BC; or A10BC) as below. These hydrolyses
produced 13 overlapping hydrolytic fragments (two of which, 6-10 and 6-12
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hydrol yses of Aglyco 1 OB in solution and of Aglyco 10B i nmobilized on
-cellulose (Aglyco 1 OBC, or Al OBC) as bel ow. These hydrol yses
produced 13 overl apping hydrolytic fragments (two of which, 6-10 and 6-12
38 SUBSTWDUOASSHEET ( RULE 26) WO 00/ 18351 PCTI US99/ 19836 pbeiugys/ 19885 €

br onoacet yl

+

obtained by two different hydrolytic nethods). Taken together, these
overlapping fragnents independently confirnmed the peptide sequence of
"| odopept i dge|oWkifeY Sdlff@rlént)}‘\@dro@tﬁ%%&é ERED tdhetMEl CH
FRAGVENT OBTAI NED IDENTI FI E M+ (am no” acid grrass EQJENCE* Aglyco 10B
A10BC A10BCheseR®eriappingufeaginents lmmﬁndﬁrﬁlry ouelitbe peatide seg0encarber s)
hydr ol ysi s** ol nd 3 381.21 ()YKA(G + 1-5
537.30 () YKA bfg‘i ﬁ@%ﬂ%ﬁ@@%}‘?&?ﬁé SYolkwh. 205 55 (Y) KAGVAF(L) + 15
4-11 899.55 (A) GVAFLHKK(N) + 5-7 336.19 (G VAF(L) + 6-7 237.12 (V)AF(L)
6-10 615.36 (M AFILHK(K) + 6-10 615 36 (MAFIHK(K) + 20 6-12 857, 50
(V) AFLBKKN(|[DyratmediT 12 857.(50 (V) AFLHKKN(@THbD7B\8W2|7(9+ ERAGMENTLOdDAINED 10- 16
861. 43 ( H) KKINBEMTEED |+MHE- 14 489.27 (K)KNDI (D) + 25 12-15 476. 20 (K)NDI D(E)
+ * St andar d@biet aad  (Coass) fi or SERHENEEaci dégw fLﬂ_QEﬁAs Mr_osﬁm,_
K=Lysi.pe; A—'Af"évﬁl ng; G=G|ycine; V=Val ‘P‘rg é‘g‘%} é{¥ﬁ' ér‘i’edL BHEhe!
H=Hi st1'di ne Eesén ragineg: D=Aspartic olxsls YES f‘\eﬁo dIE_ ?cﬂ?ﬁs Aci d.
() = the am no iaxi d |3smked (jvaatdpe N and the G ternminal anmino aeid of the
fragnment. 1-5 537.30 | ()YKAGV(A) +
2-6 44528 | (Y)KAGVA(F) +
2-7 592.35 | (Y)KAGVAF(L) +
15 4-11 899.55 | (A)GVAFLHKK(N) +
5-7 336.19 | (G)VAF(L) +
6-7 237.12 | (V)AF(L) +
6-10 615.36 | (V)AFLHK(K) +
6-10 615.36 | (V)AFLHK(K) +
20 6-12 857.50 | (V)AFLHKKN(D) +
6-12 857.50 | (V)AFLHKKN(D) +
7-8 279.17 | (AFL(H) +
10-16 861.43 | (H)KKNDIDE() +
11-14 489.27 | (K)KNDI(D) +
25 12-15 476.20 | (KNDID(E) +
* Standard Letter Code for amino acid is as follows: Y=Tyrosine; K=Lysine;
A=Alanine; G=Glycine; V=Valine; F=Phenylalanine; L=Leucine; H=Histidine;
N=Asparagine; D=Aspartic Acid; I=Isoleucine; E=Glutamic Acid.
() = the amino acid linked to the N- and the C- terminal amino acid of the fragment.
30
** Intact Aglyco 10B in solution is a strong acid, with an isoelectric point of
approximately 2.7, and produces autohydrolysis when left at room
temperature for hours, or even at 0-5°C for longer periods.
35

C. Trypsin hydrolysis of Aglyco 10B followed by Edman Degradation
yielded the peptide (“Trypsinpeptide”) with the following sequence:

40

Amino Acid
Residue Numbers:

45

GLSDGSNTESD

123456 678 910 11 12

D. Mass spectrometry of hydrolytic fragments of Aglyco 10B followed by

calculations using MacBioSpec Software Manual 013048-A, PESCIEX, Perkin

Elmer Sciex Instruments, yielded the following properties of the

“Trypsinpeptide” GLSDGSNTESDI:
N- Terminal Group: Hydrogen

C- Terminal Group: Free Acid
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30 ** Intact Aglyco 1 OB in solution is a strong acid, with an isoelectric
point of approximately 2.7, and produces autohydrolysis when left at room
tenperature for hours, or even at 0-5C for |onger periods. 35 C. Trypsin
hydr ol ysi wog/18@sityco 10B fol | owed by Edman Degradati on vyipdrieshoiogsepepti de
("Trypsinpeptide"”) with the follow ng se nge: G NTES D 1 40 Am no
Aci d Resi dudViNdr#epsisotopic Mass= 6 7 g 9 ?’Hglicg 'Q@’%Bﬁgasl\/ass spectrometry of
hydrol ytic fragnents of AdI'W4HREEMYI | owed by cal cul ations using

MacBi oSpec JdHtwhverapaidass ©13048- A, PESE W& %6 Malug| 18P9&ci ex

| nstrunents, vyielded the fidi9Sol8tYgamuoperti es of the "Trypsinpeptide”
GLSDGGNTESDI |sodlectrity Poin@(pl dup: Hydr ogerElémehtalrGorapositionpC AgdN ACd 39
SUBSTI TUTE SHEET (RULE 26) WO 00/ 18351 PCTI US99/19836 M+ Monoi sot opi ¢
Mass = HPLC index = 0.70 1194.5126 anu MH Average Mass = Bull & Breese
value = 2690 1195.1817 amu 5 Isoelectric Point (pl) = 4.4 El enental
Conposition: C46 H/6 N13 024 E. Mass spectronetry: The sequence of am no
aci ds 2- 11 pof Mass$rssitrgraptryddhe sedi@ncelodamiobtamidse?-1Hyoft r ypsi n hydr ol ysi s
was 10 independently confirnmed by nmass spectranetry of fragments of Aglyco
1 OB obt ai he@Shpep. Qﬁptﬂ‘i?@e@@ﬁey%l&t?ﬂ‘qqufm'%@ yg?‘)'ﬁﬁ?% 1 OB in solution

and of, Agliﬁﬁ%@énkﬁéﬁ@lﬁ%@ggmg Rt 6EIra4hBRR 6184IYES 10B

10B- cel | ul ose; se hydrol yses produced seven

over | appi ngbtaided bytfour diffesanteatics hydrotyses of dygiyedetiB in solutionmed of- 11 of the
Dot e S e 1B iima AR R e e s ety aiiRRE AL RE 1 dB-881iBL L 8P

A10BC) as below. These hydrolyses produced seven overlapping hydrolytic

fragments which independently confirmed 2-11 of the peptide sequence of
15 “Trypsinpeptide” (G)LSDGSNTESD(]) as follows:

FRAGMENT METHOD BY WHICH FRAGMENT OBTAINED
IDENTIFIED MH+
20 (amino acid | (mass) SEQUENCE* Aglyco 10B _A10BC A10BC A10BC
residue Auto- Auto- Microwaved Microwaved
numbers) hydrolysis**  hydrolysis 5 seconds 30 seconds
2-7 592.26 | (G) LSDGSN (T) +
35 278.10 | (L) SDG (S) +
25 4-6 278.10 | (S) DGS (N) +
4-11 824.29 | (S) DGSNTESD () +
5-8 378.16 | (D) GSNT (E) +
6-10 537.22 | (G) SNTES (D) +
8-10 336.14 | (N) TES (D) +
30
* Standard Letter Code for amino acid is as follows: G=Glycine; L-Leucine;
S=Serine; D=Aspartic Acid; N=Asparagine; T=Threonine; E=Glutamic Acid,
I=Isoleucine
35 ** Intact Aglyco 10B in solution is a strong acid, with an isoelectric point of
approximately 2.7, and produces autohydrolysis when left at room
temperature for hours, or even at 0-5°C for longer periods of weeks to
months.
40

F. CNBr Hydrolysis of Aglyco 10B followed by Edman degradation yieided
the dipeptide (“CNBrpeptide”) with the following sequence: M D

Amino Acid Residue Numbers: 1 2

40



| DENTI FI ED M+ 20 (amino acid (mass) SEQUENCE* Aglyco 10B A10BC A10BC A10BC
resi due Auto- Auto- M crowaved M crowaved nunbers) hydrol ysis" hydrol ysis
5 seconds 30 seconds 2-7 592.26 (G LSDGSN (T) + 3-5 278.10 (L) SDG (S) +
éghﬁ-?E)Zmogwigs’SSE)ng((mG)-k 4-11 824.29 (S) DGSNTESD (1) pCcBuS9IA9E616 (D)
+ 6- : SNTES (D) + 8-10,336. 14 TES (D 30 *
St andard L6ttAchtomonrheregrowp GGhomerhores) \We@@ﬁﬂ?ﬁé‘?)@heuci ne:

S=Serine; Dz rtig A d; iRBiv Ve IrAB ~e TS t i id;
=1 sol euci HEEreshit i Rflcg [ BERAGIBRIY ool fEacoRcoRralod @bl I 1 an
i soel ectri o100 piy/nol) andpienconstrtielgyar2abisorptidn ppecina as showshipdrighsesds when

|l eft at room t t f h , - '

veeks to Tombaiomepnore srmen it Asice B Typheroday Mias ity Eanan
egradatio . ' ' " e yth the f |
seque(r?fce: %Eﬁ%ﬁﬁgmgybﬁwggg@ﬁ%ggﬁj%@?&?B]"Zﬂéig %\;/%5/%0/ 282510| owng

PCT/ US99/ 19836 Vihew oxhgenizpleptacegr mupitroyeh byrevsicuating and haeadssealingn Agl yco

10B which results in Aglyco 10B bei sl igbt |y . .vel | ,ow,i centrated

sol ution E’QG@SﬁdPP@)’V@HﬁCG@ﬁB}%@Pa{@%@O gﬁgéﬂé{;%& hb%AQB’E?t as shown in
Figure 5. sgﬂgi_omﬁﬁ@@mrq?eéﬁ.”a' ns with Aglyco 1 OB throughout all phases
of its 5 purification including high pressure |Iiquid chromatography. Wen

?X%ge\?\h | shr epl ad¥tebyhegtassdube g openedita thegititbe sekitioadmmegiatalye gl ass
t3rﬁsmd;(r:kr%t,%grté%aionﬁ'let)beqloapclzc}/lgg 1 OB solution, the Aglyco 1 OB solution

Since this transition from yellow to the oxygenated state to dark green
in the anoxic state and back to yellow in the oxygenated state is a reversible
transition seen only in relation to the presence or absence of oxygen, it is
concluded that the color change is the property of reversible oxidation :

15 reduction of the Chromophore.

H. Cloning the gene for Agiyco 10B
By methods well known in the art, the gene for Aglyco 10B and thus

for 10B as well, with full amino acid sequence, is derived using either the

20 “lodopeptide” above or the “Trypsinpeptide” above, or both, to construct RNA
and a cDNA probe of normal and transformed glial cell libraries. The gene for
Aglyco 10B and of glycoprotein 10B permits their use in their entirety, or with
fragments of the structure, as vaccines. In addition, the entire gene or parts
thereof can be introduced into various well known expression systems to

25 produce intact 10B glycoconjugated protein or Aglyco 10B, and these
products used as vaccines in the patients, or in animals to produce the
specific antibodies to the intact molecules or fragments thereof. Since
glycoprotein 10B is known to be involved in recognition and cognitive training
in the whole animal, it can be administered to improve cognitive function in

30 animals and man.
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When the gl ass tube is opened to the air, the solution imediately 10
returns to the yellow color. Since this transition fromyellow to the
oxygenated state to dark green in the anoxic state and back to yellow in
t he oxygewetodsisiate is a reversible transition seen onl ypé¢Tus®iasicon t o
t he presenc 0L, absence of oxygen, it is concluded that the col or change
isthe p r'st§alﬁ]e Bversi bl e oxidation 15 reduction of the Chr onophore. H.
Cloning the gene for Aglyco |1 OB By nethods wel]|l known in the art, the gene
for1Aglyco 1 ©RimAd t hd¥i isplgiecioly§pagBiugeld PeRidBh ful | amino acid sequence,
is derived using either the 20 "l odopepti de" above or the "Trypsinpeptide”
above, or both, to construct RNA and a cDNA probe of normal and
transformed gCigm Xel | Ar isolatddeglycotioejugeteecdroprisinpdieestlor@B and of

gl ycoprotein 1 OB permits their use in their entirety, aor, wiwth fragnments
o 2he scatehydile Heikassaseed Wih ZRAROFE HaVaANE ARG 26 e aEnga Pl s

t her eof ity oduced into various well known expression systens to 25
proauce 5%%@?,\,9]&3 gl ycoconj ugated protein or Aglyco 1 OB, and these
products used as vaccines in the patients, or in animals to produce the

specific antibhodies to the jntact nolecules or.fra nts thereof. Since
gl ydoprotei n ¢laiB s klﬂﬁillxhﬁoiaﬁﬁfﬁ@y‘i’qw&l"\g@& ?Q{“P%Q‘ﬂga%?%‘)%d cognitive
trai,ni ng_j i b b ey i nitive
Fundti oncr el o P s tated it B B Py s R B R iRy 1 <

cl aismed 8&Q ID N(ai2m 1. An isol ated gl ycogonj ugate peptide. 1 Caim2. An

i sol ated gl ycoconjugate conprising at |east one 2 carbohydrate noiety
associated with a peptide having the am no acid sequence of 3 SEQ ID NO

1.1 daim3. cimigol atede AEIREATY 8aHnGin6 @RI detjuBBcébf BEESID NS 12
car éohydr ate noi ety assogigt ed with a peptide h?vi ng the amno acid

sequence of 3 SEQID NO 2. 1 Cdaim4. A peptide having the amno acid

Soenee o EBi g Apepthis PRIy e mRGRIISEIRNESS SRR AN, 221 ¢

sequdence of S

1 Claim 6. A method of inhibiting or preventing the attachment of influenza
2 virus particles to the cells of a human patient comprising administering to the

3 patient a therapeutically effective amount of a glycoconjugate to thereby bind to

4 said influenza virus particles and thereby inhibit or prevent the attachment of said

5 particles to the cells.

1 Claim 7. The method of claim 6 wherein the glyconjugate comprises a

2 neuraminic acid-hexosamine linkage.

1 Claim 8. The method of claim 6 wherein the patient is in the first or

2 second trimester of pregnancy.

1 Claim 9. A method of treating schizophrenia comprising administvering to
2 a patient in need thereof a therapeutically effective amount of D-glucosamine-HCl

3 to thereby increase the concentration of brain glyconjugates in said patient.
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1 daim6. A nethod of inhibiting or preventing the attachnent of influenza
2 virus particles to the cells of a human patient conprising adm nistering
to the 3 patient a therapeutically effective amount of a glycoconjugate to
t her eby bwodot183514 sai d i nfluenza virus particles and therpbyukssiiokist or
prevent the attachnent of said 5 particles to the cells. 1 daim7. The
nmet hod of claim 6 wherein the glyconjugate conprises a 2 neuramnic

aci - hexosanidg § qkadene hefd o daim@@neRinssdthe bty diraia the
patient is inthe first or 2 second trimester of pregnancy. 1 Caim9. A
metzhod aimdurgé inrthe satezofftore abautcdhisraboiuh §0G g persdating to 2 a pati ent
in need thereof a therapeutically effective anmount of D-glucosam ne-HClI 3
to thereby increase the concentration of brain glyconjugates in said
patjent . 42 c\ShBET| TUFF, Ridied i @ Gnekdh Q81 kRBRbeBGTAIYSSRICLN836 1

d a1 m 10. Thgl%eHFﬁdd gfﬁ% ai mdgéfv\%lh%r ein said the,ra%guti caM y effective 2
amount  iznéunttidabowtr2)® rog per day.about 50 to about 500 ng per day. 1 Claim
11. The method of claim9 wherein said therapeutically effective 2 anount
is about 200 ng per day. 1 Caim12. A purified nonoclonal antibody which
specifically i ze ified PRHocRBah@tibddy t Weichpeeifiegliydesognieece of SEQ
| D 1KIO 1. 1 g@mg%& ﬁpgllﬂllﬁlg?l ed nonocl onal yant i -bggy whi c)ﬁ spgn?:‘i fically

r ecpgni peptide havingphé dainaatid gequencerdiEQIPNQ@etjuence of SEQ ID NO. 2.
Claim 14. A purified nonocl onal antibody which specifically recognizes
aglyco protein 10B. 1 Caim15. A therapeutic conposition for increasing
ant} mal i gni n Ak p9dy A2 6iRBE efiricalonanantibody Pehick Bpetificalbedcbyricens
conprising a peptide selected fromthe 3 group consisting of a peptide of
SEQ | D Neptide havipgpbe smineacissenvengadt SEQ 1@ N@y Zcopr ot ei n 10B, and

conbi nations thereof. 1 Claim16. A nethod of treating chronic viral
infection conprising 2 admnistering to a patient in need thereof a

t her apeut i cal@lyinef4.ect Ayairifisd umdnoafonal ardiqoelyt whishspleeifically fecognizeé® gr oup of
consisting of a peptide of SEQID NO 1, a 4 peptide of SEQ ID NO 2,

agl ycoprasheorPretss) 188d conbi nati ons t her eof .

1 Claim 15. A therapeutic composition for increasing antimalignin antibody
2 concentration in a patient in need thereof comprising a peptide selected from the
3 group consisting of a peptide of SEQ ID NO. 1, a peptiode of SEQ ID NO. 2,

4 aglycoprotein 10B,and combinations thereof.

Claim 16. A method of treating chronic viral infection comprising

-

2 administering to a patient in need thereof a therapeutically effective amount of a
3 peptide selected from the group of consisting of a peptide of SEQIDNO.1,a

4 peptide of SEQ ID NO. 2, aglycoprotein 10B, and combinations thereof.

1 Claim 17.  The method of claim 16 wherein the chronic viral infection is
2 HIV.

1 .Claim 18. A method of diagnosing cancer associated with chronic viral

2 disease in a patient comprising detecting transformation to malignant cells in said

3 patient, said transformation being detected by a determination of an elevated level
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1 daim1l7. The nethod of claim 16 wherein the chronic viral infection is

2 HV. 1 daiml18. A nethod of diagnosing cancer associated with chronic
viral 2 disease in a patient conprising detecting transformation to

mal i gnantwoglolg3sin said 3 patient, said transfornmati on beraguseiiesiced by a

det i nat i f a I | | 43 SUBSTI T : oHE : WO

00/ 4635 01 RGTIGBERIRSEA o8y TEY SpP SR ETIOE CATISH THBEh) OoF TBESBS or

agl coprottfﬁiﬁge%@%h@?y'ﬁ%npepti des in blood 5 or tissue of said patient. 1
met hod o

darm1d" claim 18 wherein the cancer associated with 2
chronic viral disease is hepatocarcinoma. 1 Caim20. A therapeutic

pepti de. sel ece@imiBon THE bBA CLORALR SE L e FaBRY e BF ey VB NG,
a pepti d&ﬁ%ic%:&l 4D NG is%’epéﬂic‘éﬁﬁ’rﬁfnﬁ‘é.ei n 10B. 1 Aaim21. A nmethod of

treéting aln tunors conprising admnistering to 2 a patient in need
thereof a therapeutically effective anmount of di phenyl hydantoin to 3

t hereby increase the |evel of hrain aly i i b Kept. 1
G'aim 22 TheCRTIRdG of: BesHRHES CHRRPS i EREP P uaEn SRCoRbER . o
amoynt ig | f dOrémtiee cohsigting of Bgiptideioght . 1

d arm 23.5‘)%(%“9{%@@3@2?8Prﬁéﬁﬁ%%?%gieconcent rg% of aglgycogjrégt ein 10B 2
ant isgeni SEEPID NEed, ppeptide of SERI1BANO002, aglyreprretstn tFwri sing at | east one

bl ood 3 collection tube or pipette and anti-malignin antibody. 1 C aim 24.
The kit according to claim21 wherein said antibody is coated 2 on the

| nner surfaceg%ﬁmtﬂg t oS hnetttitEofQfeaihg ®kdie turhofs comprihing Adirtisteong to

determ ning the concentration of anti-malignin anti ga%& 2 gre ent. in bl ood
of a pat hetiestinmeiedithereat a theiapewisalibetrrive At oh ARG ﬁ’afﬁP'ﬁ‘e‘Pte 3

and peptide having t m i fin e d8eNO. 1 or SEQ ID NO. 2.
1 C%i m Pgrelpine egﬁe Vsrﬁég'hm(ﬁgyﬁngﬁtggﬁ%ptgﬁpe I's coated on the inner
2 surface of the tube or pipette. 44 SUBSTI TUTE SHEET (RULE 26) WO

00/ 18351 PCTI US99/ 19836

1 Claim 22.  The method of claim 19 wherein the therapeutically effective

2 amountis in the range of from about 0.5 to about 2 mg/kg body weight.

1 Claim 23. A Kkit for determining the concentration of aglycoprotein 10B

2 antigenic epitopes present in blood of a patient comprising at least one blood

3 collection tube or pipette and anti-malignin antibody.

1 Claim 24.  The kit according to claim 21 wherein said antibody is coated

2 on the inner surface of the test tube or pipette.

1 Claim 25. A kit for determining the concentration of anti-malignin antibody
2 present in blood of a patient comprising at least one blood collection tube or pipette

3 and peptide having the amino acid sequence of SEQ ID NO. 1 or SEQ ID NO. 2.

1 Claim 26.  The kit of claim 23 wherein the peptide is coated on the inner

2 surface of the tube or pipette.
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Claim27. An isolated nucleic acid encoding a peptide conprising the 2

am no acid acid sequence of SEQID NO. 1 or SEQID NO 2. 1 daim28. A

nmet hod for diagnosing cancer in a patient which conprises 2 determ ning

t he presewoa0aB3sagl ycoprotein 10B antigeni c peptide in thepdl/osad/108363 said
patient. Claim29. A nethod for determ ning the presence of aglyco products
in 2 the blood or tissue of a patient which conprises 3 4 1) determ ning
the anmount of carbohydrate noieties of glycoproteins 5 isolated fromthe
bl opd or tisgleineR7sai dnpsdlatednuckitadd encoding gpeRtida gompsisinedtat of said

car bohydrate npieties to th f, 8 rate noities associ at ed
with gl yRoPPA ﬁ@éi%@%ﬁcéo&f%wm& 8&%@5@[&% © 9 heal thy control
individuals. 1 Caim30. The nethod of claim?29 further conprising the step

of 2 determining the presence and concentration of antibodies to
agl ycopept i deglaim28he A3nbihoddondiagrisingeanaenin a patigntiwhigh Compiisehod of

di agnosi ng schi zophrenia in_a patient ich,. 2.c .} SEes suring the
ano@nt ofelREUNEG tﬁ?@r%ﬁﬁ”&e &ﬁaﬁ%%@%‘ﬁ mé i%"%“%ﬁ%@%ﬁ &tggn%g?dgfat ed from
cergral ssd?égglierﬁtl uid of said patient; 5 6 2) conparing said anount to a

| evEl of " ne 11

ramnic acid and hexosamne in 7 glycoproteins isolated from
cerbral spinal fluid of healthy individuals; and 8 9 3) correlating the

: jurd of b Y i dual | corre i
cerBral Cspi ndriamagd of BEpoEt rerimPEG e Pt el BbBluaght; o 1o
schi,ZophgeniGod 4PtissalB bl pERt which EofrRHsEs 26)

3

4 1) determining the amount of carbohydrate moieties of glycoproteins

5 isolated from the blood or tissue of said patient; and

6

7 2) comparing the amount of said carbohydrate moieties to the amount of

8 carbohydrate moities associated with glycoproteins isolated from blood or tissue of
9 healthy control individuals.

1 Claim 30.  The method of claim 29 further comprising the step of

2 determining the presence and concentration of antibodies to aglycopeptides in the

3 blood of said patient.

1 Claim 31. A method of diagnosing schizophrenia in a patient which

2 comprises

3 1) measuring the amount of neuraminic acid and hexosamine in

4 glycoproteins isolated from cerbral spinal fluid of said patient;

5

6 2) comparing said amount to a level of neuraminic acid and hexosamine in
7 glycoproteins isolated from cerbral spinal fluid of healthy individuals; and

9 3) correlating the amount of neuraminic acid and hexosamine in

10 glycoproteins isolated from cerbral spinal fluid of said patient to the presence or

absence of schizophrenia.
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