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Diseases associated with autoimmune phenomena can be classified within a spectrum
15 ranging from conditions involving destructive lesions of a single organ or those in

which organ or tissue damage is widely disseminated.

" At the organ-specific end of the spectrum, the organs most commonly affected are the
thyroid. adrenal glands. stomach and islets of Langerhans (which contain the insulin
producing cells) in the pancreas, while at the non-organ specific pole, rheumatological

20 or systemic (e.g. systemic lupus erythematosus) disorders predominate. Autoimmune
diseases are, in rare cases, connected with fulminant viral infections which can also
result in organ destruction. In autoimmunity, the damaging process is slow and
sometimes it takes years before the disease becomes manifest. The following are organ-

specific autoimmune diseases which result from autoimmune phenomena involving

~
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breakdown in immunological tolerance to self antigens.

Thyroid. Thyroid autoimmune disease involves a variety of clinical conditions which

result in a common histopathological picture. There is diffuse infiltration of the gland
by mononuclear lymphoid cells. The constituent diseases are primary myxoedema,

Hashimoto’s thyroiditis and Graves’ disease. Progression from one to another is not
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In all thyroid autoimmune diseases, the demonstration of various autoantibodies to the
15 gland confirms clinical diagnosis. Autoantibodies can be directed against thyroid
cytoplasmic antigens, such as thyroglobulin, cell surface components, such as thyroid

peroxidase, and thyrocyte surface expressed TSH receptors (i.e. Graves’ disease).

Stomach. Autoimmune diseases of the stomach involve either the fundus or the antrum,
leading to various degrees of inflammation affecting these two regions of the gland. In
20 general. this process is named gastritis. In fundal gastritis, there is marked atrophy of
the mucosa with consequent loss of intrinsic factor (IF) production leading to
malabsorption of vitamin B12 and the subsequent development of pernicious anaemia.
In these conditions. antibodies to IF and parietal cells are produced and are present in
90% of affected patients. Parietal cells are destroyed, but chief cells and mucus cells are
25  also destroyed, despite the absence of circulating antibodies to the latter two cell types.
There is a female to male preponderance of 3:1. Autoantibodies to gastrin-producing
cells in the antrum have been demonstrated in some patients with antral gastritis. This
type of gastritis is associated with gastric ulceration and in a proportion of patients,

antibodies stimulating gastric cells have also been demonstrated.
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stomach). However, syndromes of multiple affected organs are not uncommon and

autoantibodies to unaffected organs are also detectable in patients suffering with only
one organ-specific disease. Thyroid and gastric autoimmunity are often seen in the same
20 individual. Pernicious anaemia, resulting from fundal gastritis, is five times more
frequent in patients with thyroid disorders and 30-50% of patients with pernicious

anaemia also have a history of thyroid disease.

Associations also exist between adrenalitis and thyroiditis and adrenalitis and insulin
dependent diabetes mellitus (IDDM). Often cases start with thyrotoxicosis and
25 Addison’s disease simultaneously and many patients with Addison’s disease have at
least one other autoimmune disease. Although hypophysitis and vitiligo (a condition
which leads to patchy depigmentation of the skin, most likely due to autoimmune
destruction of resident melanocytes) are rare, they often coexist with other overt organ
specific conditions. The serological features, (i.e. the presence of circulating

30 autoantibodies) which overlap among these autoimmune disorders is far more common
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1985) and animal studies showing that splenic T-cells are able to transfer diabetes and
both CD4 and CD8 T-cells are required (Bendelac et al., 1987). Cloned CD4 T cell

lines with specificity for islet cell antigens have also been shown to be diabetogenic

(Haskins and McDuffie, 1992). There is no evidence to date, however, that T cells cause

20 the initial damage to islet B cells or any indication as to what the target antigens might
be.

Recently it has been demonstrated that autoreactivity of circulating T cells to islet cell
antigens is not limited to IDDM patients but is also present in healthy, age matched
controls even though to a lesser extent. It is therefore very likely that T-cell autoimmune

25 phenomena are a consequence of B cell dysfunction leading to B cell damage.

Studies examining the cytokine profiles and Thl and Th2 balances during disease
progression in NOD mice have demonstrated that Thl cells and Thl type cytokines
predominate at the onset of IDDM. A detailed study to examine the apparent correlation
between the shift in cytokine levels and IDDM was carried out by Shimada er al.
30 (1996). Splenocytes obtained from NOD and NOD-IA* and BALB/c control mice at
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Dysfunction and eventual destruction of B cells is characteristic of IDDM, however,
both recent onset and long standing type 1 diabetics also have defective glucagon and
epinephrine secretory responses and hepatic glucose production during hypoglycaemia
(Kleinbaum et al.. 1983). Carefully controlled studies using a hyperinsulinaemic
20 hypoglycaemic clamp technique have demonstrated that glucagon levels rise during a
180 minute insulin infusion in normal but not in diabetic subjects (Barrou et al., 1994).
Hepatic glucose production is also severely impaired in the latter group. This defect in
counterregulation of hypoglycaemia is refractory to intensive medical management in

many type 1 diabetics.

25 Although it is clear that glucagon secretion is impaired in long standing diabetics, not
much is known about glucagon secretion in prediabetic individuals. Abnormalities in
glucagon secretion have been demonstrated in animal models of diabetes. An
investigation in prediabetic and overtly diabetic NOD mice revealed that in the
prediabetic animals when fasting blood glucose and plasma insulin levels were normal,

30 plasma glucagon levels were markedly elevated compared to control mice (Ohneda er
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15 reaggregation with non-f islet cells or addition of glucagon (Schuit and Pipeleers,
1985). Compatible with a direct effect of glucagon on B cells is the demonstration of
glucagon receptors on P cells (Van Schravendijk et al., 1985). Glucagon has also been
shown to enhance the amplitude of pulsatile insulin release in response to glucose

without affecting the periodicity of the secretory pulses (Marchetti ef al., 1994).

20  Since it is well established that a rise in cytoplasmic Ca’* concentration is essential for
insulin secretion (Prentki and Matschinsky, 1987), glucagon induced rises in cAMP
levels have been proposed to act via increased Ca?* levels. Intricate exberiments
measuring Ca’* transients under the effect of photoreleased intracellular cAMP from a
caged precursor demonstrated that the increase in Ca®* transients accounted for 10% of

25 the total increase in exocytosis produced by cAMP (Ammala, et al., 1993). By similar
methods Ammala ef al., (1993) also demonstrated that cAMP initiates exocytosis at a
Ca®* concentration which by itself is unable to promote secretion and also enhances
exocytosis at higher Ca®" concentrations. Westerlund et al. (1997) also demonstrated
that insulin secretion continued to be pulsatile under conditions when [Ca2+]i remained

30 stable. These experiments demonstrate that cAMP sets the threshold of sensitivity for

the secretory action of Ca** channel activation, whereby the role of glucagon (in
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20 The role of the pacemaker in NIDDM

Beta-cell dysfunction is prominent in type 2 non-insulin-dependent diabetes (NIDDM)
which is a disease also involving insulin resistance. The relative importance of these
two components has been controversial. Early on in the disease there is a marked
disruption in pulsatile insulin secretion with loss of the high frequency pulses and a
25 reduction in amplitude of slow oscillations (Leahy, 1990; Guillausseau, 1994). The loss
of pulsatile secretion may be an important potential contributor to insulin resistance.
Various studies designed to identify predictors for the development of NIDDM have
concluded that B cell dysfunction rather than insulin resistance is the major factor
predisposing to NIDDM (Pimenta et al., 1995; Davis et al., 1995; Nijpels et al.. 1996).
30 Therefore the cause of NIDDM must be related to the event that induces the
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i mpor t ance™V&f B 'Eﬁg"seéi The °5t°3/i§“ tﬁg’nf’t Sﬁ%fgn%é\{?sc@ﬁ%verbgf éllfe S%é?‘PV on in
the di seasRspdiRéLwers radud.ked di sruption in pulsatile insulin
secretion with loss of the high frequency pulses and a 25 reduction in

anplitude of slow oscillations (Leahy, 1990; Cuillausseau, 1994). The |oss
of pul sat i Pesciipionof Ha inngotios an i nportant potential contributor to insulin
resi st ance. Various studies designed to identify predictors for the

?ﬁ‘;ﬁl ?P:gﬁ P?‘l}l@frngg}t%%gééﬁg anew &n%@%h‘f?é%gdxh e ER5E bf HRbIMAYSS $iR&dsbLAnd at her
specifically describes its application to types 1 and 2 diabetes as an illustration and not
as a limitation. The present invention provides monoclonal or polyclonal antibodies or
functionally equivalent ligands with reactivity against an anti-TCR Vf antibody, for use
as a pharmaceutical or as a diagnostic agent. These molecules may also exhibit
20 reactivity against GPI-linked TCR VJ chains, phospholipids, phospholipid glycans,
single stranded DNA and/or double stranded DNA. The invention also provides the use
of these antibodies in the manufacture of a medicament for the treatment of IDDM,

NIDDM, or organ or non-organ specific autoimmune and related diseases. Preferably, a

monoclonal antibody is used in accordance with the present invention.

25 With regard to diabetes, the invention implicates dysregulation of o cell function by
newly identified autoantibodies with similar specificity as the said monoclonal
antibodies as the major factor in the diabetogenic process. To substantiate this new
concept, the invention demonstrates that the said monoclonal antibodies recognise a
common epitope on a set of signalling molecules on a cells (which may function as the

30  pacemaker in the islets) which are the targets of the said pathogenic autoantibodies.



predi sposing to NIDDM (Pinenta et al., 1995; Davis et al., 1995; N jpels et
al.. 1996). 30 Therefore the cause of NIDDM nust be related to the event
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because of the abrupt and destructive nature of the disease at diagnosis.
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responses were reduced Description of the invention 15 The
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equi val ent ligands with reactivity against an anti-TCR V[err]anti body. for
use as a pharmaceutical or as a diagnostic agent. These nol ecul es may
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continued survival of the B cell in the dysregulated state leading to NIDDM. These two

15 outcomes are dependent upon the genetic susceptibility of the individual. In IDDM, T
cell sensitisation is secondary to B cell damage and may accelerate the death of

remaining {3 cells. However, the applicant does not wish to be bound by this theory.

The MoAbs which identified the a cell surface molecules were raised by immunising
mice with anti-TCR V[ monoclonal antibodies, as described below in the experimental
20 section. Monoclonal antibodies produced by the resulting clones either recognised the
anti-V immunogen alone, or recognised the immunogen as well as phospatidyl
inositol, phosphatidy! serine, cardiolipin (diacyl glycerol) and ds and ss DNA. These
latter monoclonals also recognised human pancreatic o cells (Fig. 1), follicular cells of

the thyroid (Fig. 2), cells of the adrenal medulla (Fig. 3), stomach and intestinal tract

[0
wy

(Fig 4), stomach, salivary glands, ovary, striated muscle, connective tissue, stated herein

by way of example and not limitation.

As used herein, the term "functional equivalent" is intended to describe compounds that
possess the desired binding site and includes any macromolecule or molecular entity that
binds an anti-TCR VP antibody with a dissociation constant of 10”"M or less, preferably

30 10'M or less. most preferably 10°M or less, and that possesses an equivalent



NI DDM or organ or non-organ specific autoi mune and rel ated di seases.
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15 combinatorial chemistry may be used to generate or refine the structure of compounds that
mimic the relevant binding site by the production of congeneric combinatorial. arrays
around a framework scaffold. These steps might include standard peptide or organic
molecule synthesis with a solid-phase split and recombine process or parallel
combinatorial unit synthesis using either solid phase or solution techniques (see, for

20 example Hogan. 1997 and the references cited therein).

Altemnatively, or as a portion of a molecule according to this aspect of the present
invention, functional equivalents may comprise fragments or variants of the identified
antibodies or closely related proteins exhibiting significant sequence homology. By
fragments is meant any portion of the entire protein sequence that retains the ability to bind
25 to an anti-TCR VP antibody with a dissociation constant of 10*M or less, preferably 10"
™ or less, most preferably 10°M or less. Accordingly, fragments containing single or
multiple amino acid deletions from either terminus of the protein or from internal stretches
of the primary amino acid sequence form one aspect of the present invention. Variants may
include, for example, mutants containing amino acid substitutions. insertions or deletions

30 from the wild type sequence of the antibody.
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15 The antibody or equivalent ligand may be isolated by passing body fluid from animals
or humans down an antigen-conjugated column. The animals may have previously been
immunised with antigen, may be diseased or may have been manipulated by drug or by

diet so as to develop a disease.

According to a still further aspect of the invention, there is provided a peptide,
20 oligopeptide, polypeptide or protein that is bound by the monoclonal or polyclonal
antibody or equivalent ligand according to the first aspect of the invention, which is not
an anti-TCR VP antibody, for use as a pharmaceutical or as a diagnostic agent. Of
particular preference for use in this aspect of the present invention are proteins encoded
by clones 1.1, 1.2, 1.3, 3.1, 4.1, 5.1, 5.2 or 5.3 as described below, fragments thereof
25 and functional equivalents thereof. Such molecules may also be used in the manufacture
of a medicament for the treatment of IDDM, NIDDM, or other organ or non-organ

specific autoimmune and related diseases.

These molecules are recognised by the anti-anti-Vp monoclonal antibodies and were
identified by screening a human pancreas cDNA Agtll library. Eight cDNA clones

30 were purified and sequenced. Clones 1.1, 1.2 and 1.3 code for a secretogranin 1 like



anti body binding site is optimsed by conbining a diversity of scaffolds
and conponent substi tuents. Alternatively, or as one step in the
structure-gui ded design of a nolecular entity, 15 conbinatorial chem str
may be useWA%8“GHnRerate or refine the structure of compound8CTiERH8/02151
mmc the rel evant binding site by the ptoduction of congeneric

conbi natorial arrays around a framework scaffold. These steps m ght
i-ncl ude st protkncelpegst3i. de. loando¥. G aoded for a 67k lamminineresgmothlales prowiin:ltlene 5.2

sol i d- phase it and reconmbi ne process or, paralle conbi natori.al unit
aynt houi o Rk o Ry SORRE (imsShe Srveet ool FIREL denR R Yegiidh

exanpl e I‘|0iﬂa@!ﬂlatdr??)?otéﬁ‘xdl Y CRoreeS. B eONSESr & hufldn 29808 franule GP-Phlotdinakevel y,
or as a portion of a nolecule according to this aspect of the present

i nventi on, PYoigiBt i onal equi val ents may conprise fragments or variants of the
i dentified anti bodi es or closely related proteins exhibiting

significan e . ' ref. I of
the ent re e SPUFABIAMRANS oPHl these OBRIESIC nl WEGOME IAIE4 RO the 0L
anti - TCR Viremblarentia hadyelvglydosal phasphatidyd imsitcloiGRIpanchot. Tk feguiatibh and| ess,
preferably 10- | r. | ess st preferably 10-Jerr]M.or |ess.

Accor di ng 9¥er%sa°gln%f75§L@ahidami%§g§mg¢fil w?acesy hah B ﬁ%sgr*ﬁ?ﬂ He* % | 49;

del etions {juefighd B Kb_egxmmqsmj‘. TS RIPI&Idhedbrel B8RV tSMAln sildal ikes

of the primary am no acid sequence torm’one aspect of the present

i nvent i on. ingalin antivaterhphospholipased (Clean éoal. d288pIThe cleavage Produstmphitmge ami no

a0t SYBo ! gtiey R Sie ISSHIES DS o o SENEEAPER F2d PR o Vel Slate REca3E51 S O
Bi ol ogi cal batréifohi VidePRBIdHRS ikt mﬁ'ég'tmgsﬂesﬁﬁhhésma_ dHd"rdexpRE8sc@Nbh bpdi es
p

descri bed herein __may be generated using age libraries. Nucleic acids
encodi ng amembransi whickareiwats for the peréadiify efldglasagoar secesitiparand thus pwlsatdendi ng

site, together. wt clheic acid.encodi t he ur roundi framewor k

et dues e s e RisEoR She SSRGRL TR ABE of mesp RS R RTRE 1000

resi dues, pichfkebinytheatiégeAndbodied whith biaditd URS regdByn bishese mbletiiles thugcl ei c

aci d fragnent with that encodi n% a phage protein, for exanmple plll of
€

the badPer PsRgg enpimaticrdeavage can dpterierrovite ficcadtiog ‘kfe‘hﬁi@ﬁ)"ayé’dlddhe‘tghé
surface of 4RNAYthe rebdIEEH S¥h1Paght End® RRERN bd Doty

There are various mechanisms by which antibodies with similar specificity may arise
physiologically in humans. Firstly, environmental agents such as infections or
superantigens can induce clonal expansion of T cells and during this proliferative phase
20 abnormally developed partial TCR complexes are retained intracellularly and degraded.
T cells can apoptose under certain conditions and release degraded TCR products which
can be immunogenic and trigger the cascade of anti-VP and anti-anti-Vf3 network of
antibody production. Secondly, it has been reported by Bell et al., (1994) that a signal
peptide for a GPI anchor attachment is present in the TCR chain polypeptide sequence
25  and that TCRp chains lacking the cytoplasmic tail sequence are expressed on a mature T
cell hvbridoma line as a GPI-anchored monomeric polypeptide in the absence of TCRa.
GPI-linked TCRP chains have been detected in TCRf transgenic mice but not in normal
mice: therefore the abnormal expression of such VP chains can induce a cascade of
network responses resulting in antibodies of similar specificity to anti-anti-Vf} reagents.
30  Such antibodies were detected in human sera in another embodiment of this invention

{see Table 2 in experimental section).



with anti-TCR V[err] antibody wll then identify those clones of interest.
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code for apmsuetregoamirihé nloukeSgl gene contains a cAMP-responsive element (Pohl et
12

1.3

al.. 1990). Secretogranins are a family of acidic proteins. Because they are not found in

15 exocrine cells they have been used as immunohistochemical diagnostic markers for
endocrine tumours. In addition Sgl is a heparin-binding adhesive protein and has been
shown to mediate substratum adhesion (Chen et al., 1992). It is of interest that in the
rodent Sgl mRNA accumululation begins around embryonic days 13-14 and peaks by
postnatal day 20 (Foss-Peters ef al., 1989).

20 Clones 3.1. 4.1, 5.1. Three other clones 3.1(900bp), 4.1(900bp) and 5.1(1000bp) code

for a 67kd laminin receptor like protein. Laminin is a major component of basement

membranes which plays an important role in a variety of cell functions such as
adhesion, tissue remodelling, wound healing, inflammation, tumour cell metastasis etc.
Interaction of the extracellular matrix (ECM) with cells in contact with it is via distinct
25 cell surface receptors such as the 67 kd laminin receptor. This laminin binding protein
also binds elastin. collagen type IV and is a galactolectin which enables its purification
on glycoconjugate affinity columns containing § galactosugars. Beta galactose sugars
such as galactose and lactose can elute this protein from elastin or laminin affinity
columns (Hinek, 1994). The binding of galactosugars to the lectin site on the molecule
30 not only has the effect of displacing the ECM ligands from their binding site but also
dissociates the 67 kd protein from the cell membrane (Hinek et al., 1992). It has also

been demonstrated that there is a relationship between deficiency of this protein on



protein: clones 3. 1, 4.1 and 5.1 coded for a 67kd |am nin receptor |ike

protein: clone 5.2 coded for a new nol ecule that the inventor has
naned ESRP1 (endocrine secretion regul atory protein 1). 5.3
codes for WO WM zynogen granule GP-2 protein-like p)rl’&T&l%gﬁnlSé The

uni fying characteristics of all these nolecules is that they are linked to

the cell menbrane vi.a a hovel glycosyl .phosphatidyl inositol, (GPl)
anchor. TABOPW,BUSES SAlls, fpm ducmé?ﬁ‘%@éﬁso#%‘? H?_‘ﬁ‘%}“ﬁrﬁ%‘ﬂn rﬁﬁszlguarnélsﬁfﬁ cel |
surfaces baspRRgRragsatibped (Low. 1989; Udenfriend and Kodukul a, ’
1995). These acyl residues are sensitive to insulin action via insulin

activated phosphol i pases (Chan et al. 1988). The cl eavage products of these
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gl ucagon and insulin. This type of mechani sm can account for th

pacennker MIgTasAEFtiOugEametNATdHAFURICHRASEIN BIRSEHMHS: e%&@%ﬂrﬁtﬁ?ﬁe tabte
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y

of the enzyne "and there I'srupt [t he regul ati on of gl ucagon and
i nsul i n semngetdncrease in frihentmcelhdanEal’ olibisnwghests that bl swifheshlamirinperdi es

ith siml : Lficit i hysi ol oqi.cal ' aaELrstly,
e e B ol B f B o B B! fePRE Bl
cl onal j;expgogy. on of T cells and during this proliferative phase 20

abnornmal |y devel oped partial TCR conplexes are retained intracellularly and
degr aded. T cells can apoptose under certain coogﬂ'hti ons.and rel ease

degr aded ToRrepis sillcgontrpperey, regarding dhe mode phataeaRe isiprpieto tecellascade
foanti-V . | . Joi® the Tas
or anti L]?Jnrll%]raﬁéq% afbiysRng¢ hg[ E{/erdkzéﬁe t‘ﬁg{?ﬂ% la-91Td ?e]c_lblseﬁi’in Eﬂfl]sgtagg lf{egﬁg fﬁriyon

Secondly, 1t has been reportte ] :
pepti de f dydapkbbicabahors chtaatehisiendf 4 sansmesdnane nregione MEOR]] estetificatidmof

pol ypepti de sequence 25 nd that TCR err] chains |acking the cytop]asmc
tail sequéd é’ugﬁéd eB{Bﬁcg’sé&&o%?dqg’yrrﬁﬁjrcgroflamgrap}byeIaf‘gh’g?ﬁ?‘c’l a%%f("{'%hé g a
GPl - anwoﬁ&ﬂcﬁwﬂﬁ?fﬂeﬁpr&@lﬂiﬁ%ﬁﬂhgﬁ Hyrbé;vblénﬁiaﬁmfa& at{d pdlinfitate, stearate

GPlI-linked TCRlerr] chains have been detected in TCRlerr] transgenic mce
but not i Aandoteatd but the linkags: cheméstest kasenat lheer Befinitivsly adgntidisd (bandopvski eh

V[err] chajn n,i ce cascade of .ne eﬁﬂﬂ QI%S{ I in
ant i bodi e§11.0?9‘()5:3f3ml\1¢gl% lgrbgglﬂfl? BHq%}“tCS“éfﬁ% Po éﬁ% |![ - @i grsét] reg %ﬁ%gs. Ohb%ch
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i nvention ) Fsee Tabl e 2 in experinental section).

protein-protein interactions and acyl modifying groups may also generate second

20 messengers in signal transduction.

Clone 5.2. The polypeptide encoded by this approximately 1200 bp cDNA clone has no
significant similarity to a functionally characterised protein. It is therefore not possible
to obtain any functional comparisons with any known proteins. It is thought. however,
that this protein shares an epitope with the proteins identified by the monoclonal anti-
25 anti-VP used in screening the pancreas library and therefore shares similar functional
properties. This protein will henceforth be called endocrine secretion regulatory protein

1 (ESRPI).

According to a further embodiment of the invention, there is provided the protein
ESRPI1. fragments thereof and functional equivalents. The sequence of the protein is
30 provided in Figure 7 below. The sequence of the encoding nucleic acid forms a further

aspect of this embodiment of the invention and is provided in Figure 6 below.



13 The cDNA cl ones nentioned above and the proteins that they encode
are described in further detail bel ow Clones 1.1. 1.2. 1.3.

These thrggo 6de5es 1500 bp, 1400bp and 900 bp respecti vel y@q for a
Secretogranin | (Sgl) like nolecule. Sggretogranin 1 is a g%gsﬁoélsalci d

long 5 polypeptide of 76 kd and is preceded by a cleaved N-term nal signal

pepti de of : resi e um l. 987 I . LS | (e
bonded | oo'?)gcgfdrl%tt%raeﬁlgﬂgp ?sg{egt QFqle g%%:erngtl%‘r/%/n%%fﬁo%’gﬁen%ss%?? lec%dﬁle ;Eegé#"g]t ory
granul es qfroeindfoe nsenia therhpysoradiggnaeisr ones. It was denonstrated by

Pi npl i kar and Huttner, (1992) that in the neuroendocrine cell line

PCl2. a fract] of exocytosed | was not rel eased but remai ned associ at ed
with the 79" ESRAL oY HRGIOTS Eu NP CRP-edine Wi GRFTFE GNFPESR BT Hhe
total celldetidéd ROAL SlyNdrganism pMRSesting @r prdleirs ftRNAnearAnes A riduls

possi bl e signalling properties. This pol ypeptide has the
char act®r iidentified berewn. Bapsaseiafapilpisoneant aigsonp aftpolyipeptides bt sharglaeommon

pronot er regi t he. | _gene contai nNs CAVP- r esponsi ve el enent
(poni ot it3Y, Bla '3Eu°eaEn08) 5o BOMPRS Ruffel] aRTECPRRET o B ns.
Because t pejypaptidenefueneesnd in 15 exocrine cells they have been used as

i mmunohi st ochem cal di agnostic markers for endocrine tunours. In

addi tion i s, a heparin-bindi ng adhesi ve protein and has bpeen shown
to medi at g)?érﬁ'@glyr ép‘h ArRiEte STAFN( ”étoraﬁl.“Ft“i@g?ﬂP‘VIagnf ds dgnl"?ﬁ draska t hat

in the marﬁ,ggﬁgg,tefeﬁgglv RYa@gcunmul ul ati on begins around enbryoni c days
13- 14 and peaks by ° postnatal day 20 (Foss-Peters el al., 1989). 20
Clones 3.1. 4.1. 5.1. Three other clones 3.1(900bp), 4.1(900bp) and

5. 1( 100Db@)ccerstirg to a stilf durther @pedt bhthinembodimept of thei fresept dtvention temé ki n i s

a mpjor c nent of base . ranes,whi ¢h pl.ays. an inmportant role
ina vari g)?@\gg?ﬁilgﬁse f’ﬁﬁ‘@m] RIQEgHn-fLagments g’ﬁ’fﬁ?g F“&(ﬁ .f“f{°?18§%]eeq:ﬁg% & M ng,

wound healthé\ghanifattudBB4 nRdicahiedP T tBE kleatiRin@of DM .ENIDDM. orgddbehast | on

of the extracellular matrix (ECM with cells in contact with 1t is via

di stinct 252ancpesifis autoimmune dissessy sardigynscadar idiseasy CRRFer gachexin ansceapeer .
This | am nj L,Ndi 09 4 i . - 0ds W I ) V and
TS e 0B e s BhSGA L maR A0SR MBS 2
affinity eodimnknesittaicaaregprient.] gal act osugars. Beta gal act ose sugars

such as gal actose and |actose can elute this protein fromelastin or
![ gmt Rlenl Zfé{s: &Iséc%/ t@:mhﬁﬁé%f%@ggén,l%}?&@téng hgorgélx? dc')rn%o%f-or aarl'm ag;;[egx 1cgar S
autoimmune disease” is meant to include IDDM, NIDDM, autoimmune diseases of the
thyroid. adrenal gland, gonads, stomach and pituitary, systemic lupus erythematosus,
systemic sclerosis and Sjogren’s syndrome. “Cardiovascular disease” is meant to
20 include coronary and carotid artery disease, macro and micro-vascular angina,
peripheral vascular disease, atherosclerosis and hypertension. “Cancer” is meant to
include breast, colorectal, gastric, endometrial, prostate, head and neck, lung sarcomas.
“Other suitable disease™ is meant to include polycystic ovary syndrome. obesity,
Cushing's syndrome and metabolic syndrome X. These diseases are given as examples

25 and not as limitations.

Clone 5.3. This approximately 2000bp cDNA clone codes for protein that is very
similar to the exocrine human zymogen granule membrane GP-2 protein. However,
clone 5.3 has several nucleic acid and consequently amino acid differences and is

located in the endocrine pancreas.



30 not only has the effect of displacing the ECMIigands fromtheir

bi nding site but also di ssoci ates the 67 kd protein fromthe cell
menbr ane %Eﬁéﬁ% al., 1992). It has al so been denonst r at %d t hat
there is i'onshi p between defi ci eney of this protein Bht/e 98’0_2151 WO
99/ 05175 . 14 snoot h nmuscl e
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SOt h FUS&IdRcHS bk tékobfiné origin by 2BSNAN krah TeERRS SvdsNsHAvRE th i afzgdtbdiltar
Ca[err]. This suggests that cell surface lanm nin or el astin binding

protei n actesreiery Franules ip deeegrosringreelisdit ngt inrthe erdocrine dloasghal-1 1998)-( Hi nek,
10 1994). There is still controversy regarding the node of attachnent
of this pr L0 VA : | am no
aci d sequeﬁlge:hﬁﬁog%ﬁ%t?&r lgl\e/itga%lﬁtga zgﬁ@%@ﬁ %pﬁiyc?ﬁ%lgﬁ%a%ﬁ%é gan%i %@%xgﬁéﬁgﬁ}%ﬁﬁgl c of
a transnmenBPéhehichgicosuntdviirhupl toee of thectatal proteih (Ronzibhee ahut 978)cBothrtheei n

f ol | owed as chromat ogr.aphy and s spectronetry has 15 . i ndi cated that
the prot eibﬁr/}“g%“ I Eﬁteamg “go%%tl %‘Fﬁcggdsb@u fgé’i“{@’ a{%‘?'a rang  Yig; fa8kycosy
st earafg dp}kosﬁﬂéiid?l Eﬂésgg[ob%ﬁlgﬁidkh%g%)@ E41E Ve Stelldasét SrdiRt theeRBmBeinenby i vel y

identifie LandowsKki A%Jatlon of this protein confers

on 11 a1 hasphatall nsiiprsppcifi spimipesd Ecif-PLO o bigepaisbaf Gibarn
or ot of n- pr oS Rt e 305 1e e dwPoRyS DS it Brdl 36 St

second 20 grarsle do@edtionl It s ONAbevier beed Wepdred. that GP-2 SRMNYE idablentT§#6m the

pol ypepti de encoded by this approximtely 1200 bp cDNA cl one has no
si gni fi can¥MBiVRPICat Pangreasaand, filt 7 dn £xpigssedondy tafter duth duepgithe pesiod of

theref g5 REIniRPIIAR! e embryonic rat pancreas contains plenty of granules it can be inferred

that GP-2 is not essential for granule formation (Dittie and Kemn, 1992).These
observations have been confirmed in studies of the pig pancreas where the GP-2 protein
and mRNA are also absent in the foetus and only start being produced 21 days after
birth. Foetal granules are therefore completely devoid of GP-2 protein (Laine et al.,
20 1996). The emergence of antigens at the time of weaning could explain the concomitant

development of insulitis at this time in experimental animal models of diabetes.

The precise functional role/s of GP-2 protein are not known but since the protein exists
both in soluble form (40%) and membrane bound (60%) in the zymogen granules it
must have both intracellular and extracellular functions. Since the GP-2 protein is
25  expressed after birth in rodents and pigs, tolerance to this molecule must be peripherally
induced rather than intrathymically during embryonic development. Pulendran et al.
(1995) and Shokat and Goodnow (1995) have demonstrated that germinal centre B cells
become apoptotic upon encountering soluble antigen. Therefore soluble GP-2 may have
the role of inducing tolerance by binding to the immunoglobulin receptor of GP-2

30 reactive germinal centre B cells and triggering apoptosis.



to obtain any functional conparisons with any known proteins. It is

t hought. however, that this protein shares an epitope with the

pr ot ei ns 'W;d/({si%d by the nonoclonal anti- 25 anti-V[err] used in
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provided in Figure 7 below. The sequence of thée encoding nucleic acid forns
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in Figure bel ow. WD 99/0517 .
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and insulin resistance are present.
Freiburghaus, 1996).

15 The GP-2 protein has 53% identity and 85% similarity to the human
Uromodulin/Tamm-Horsfall (THP) protein over a 450 amino acid stretch at the C-
terminal region. THP is also GPI-linked and both proteins belong to a family of proteins
including the sperm receptors Zp2 and Zp3 and p glycan (TGF-B type III receptor) and
are characterised by a 260 residue domain common to these apparently diverse proteins

20 (Bork and Sander. 1992). The newly identified a cell protein encoded by the 2000 bp

cDNA clone must also belong to this family of proteins and must have a significant

function in the control of the secretory process of « cells.

For many applications, an antibody or equivalent ligand according to the first aspect of

the present invention or peptide, oligopeptide, polypeptide or protein recognised by such

3%
wn

an antibody may be fused to an effector or reporter molecule such as a label. toxin or
bioactive molecule. According to a further aspect of the invention there is provided an
antibody or equivalent ligand according to the first aspect of the invention or a peptide.
oligopeptide, polypeptide or protein recognised by such an antibody that is chemically-
modified, bound to a biological or synthetic substance, or conjugated to an enzyme, an
30 indicator compound. a drug, a toxin or a radioactive label, for use as a pharmaceutical

or as a diagnostic agent.
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content of GP-2 in
15  These fusion molecules may be fused chemically, using methods such as chemical cross-

linking. Suitable methods will be well known to those of skill in the art and may comprise
for example, cross-linking of the thiol groups of cysteine residues or cross-linking using
formaldehydes. Chemical cross-linking will in most instances be used to fuse non-protein

compounds, such as cyclic peptides and labels.

20 When it is desired to fuse two or more protein molecules, the method of choice will often
be to fuse the molecules genetically. In order to generate a recombinant fusion protein, the
genes or gene portions that encode the proteins or protein fragments of interest are
engineered so as to form one contiguous gene arranged so that the codons of the two gene

sequences are transcribed in frame.

25 The compounds of the present invention may also be bound to a support that can be used
to remove, isolate or extract anti-anti-TCR Vf antibodies from body tissues. The support

may comprise any suitably inert material and includes gels, magnetic and other beads,

microspheres, binding columns and resins.

Protein or peptide compounds according to the invention will preferably be expressed in

30  recombinant form by expression of the encoding DNA in an expression vector in a host



zynogen granul e menbranes has led to the hypothesis that this protein is

I nportant in granule formation. It has, however, been reported that
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germ nal céentre’B cells beconme apoptotic upon encountering sol uble
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be grown in large quantities. Mammalian cell lines grown in vitro are also suitable,

particularly when using virus-driven expression systems such as the baculovirus
expression system which involves the use of insect cells as hosts. Compounds may also be

20 expressed in vivo. for example in insect larvae or in mammalian tissues.

According to a further aspect of the present invention there is provided a pharmaceutical
composition comprising a monoclonal or polyclonal antibody or functionally equivalent
ligand with reactivity against an anti-TCR VP antibody or a peptide, oligopeptide,
polypeptide or protein recognised by such antibodies (which is not an anti-TCR Vp
25 antibody), in conjunction with a pharmaceutically-acceptable excipient. Suitable
excipients will be well known to those of skill in the art and may, for example, comprise a
phosphate-buffered saline (0.01M phosphate salts, 0.138M NaCl, 0.0027M KCl. pH7.4).
Pharmaceutical compositions may also contain additional preservatives to ensure a long

shelf life in storage.



signal transduction is via the src famly protein tyrosine kinases p56 Ick
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phosphat ase act|V|t|es within the zynogen granul e menbrane of the pig.
Th|S|rrpI| t hat IS | v in_.ener |r|n cesses . in the
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(THP) protern over a 450 am no aci 4 stretch’ at term nal region.
THP i s al stec@Bisddi hk eiclareh mthmdprma}elqmsmateoﬂg soleaadtivei mympénqm aifethes

|nclud|ngthesermrec tors Z nd Zp3 and r | ycan err] type
111 recept 67PN Or can ’énc?ﬂ’érogéttg cﬁﬂ?"léag%?ﬁr 1@2‘?%@%1‘:9 FRISOMPORFRN t o
t hese appaa{eglerleymgl|o\f§qr&%aﬁh§grglaa§n3@trat(cﬁprk and Sander. 1992). The newy
identified [err] cell protein encoded by the 2000 bp cDNA cl one nust

also belong to this famly of proteins and nust have a significant
function i Aceerdingdata &ﬂhér agpest ebthecresept pvsatian there feprovided) thg use of an For

many appl i Exﬁ}ﬁo(ao dr € ﬂw%fk&xk ggﬁld \z\}; r%'ét}{ﬁtl e%aulgg ggf;ﬂt,aféﬁr@ %ﬂtlﬁ&i}; he AREL

aspect of Hvdicnt gand, hith Jagt I 'gopep e tide

or protei nnfaﬁaiagunraseﬂa yedsdagrten? for 8 tRRtr&R G IDDMPBIDDM ot 6then oﬁg‘ahetﬁt or
or reporter nolecule such as a label. toxin or bi oacti ve npol ecul e.

Accor di ng DO-rEnrsPREHC Apimmuse diprase.ncasdiovansulan cliseases IneRs erchexa and
anti boqy ofaegui yal ea(rle.g létﬂ@rnddf’sgg Ed'\pﬁ’e EO flrﬁe@l{dsgﬁ& Opg& pe&ﬁ’&lbgﬁleg heand/or

i nvention or a pepti prot el
r ecogni sedhyperinsudmaamizparid ihadin rthahmesarelpmmal ly- rmdl fi ed bound to
a biological or synthetic substance. or conjugated to an enzyne, an 30

Ipﬂglr ﬁgzg{]t ﬁgg&ﬁgﬁlgqo agfiﬂfquaerglfséeé:ﬁag me(pras&rgﬁglvgr%%nl there 1?%?0\/1ded0 a mea d%% a
18 Sttkdriieheof IBPNVISNIDDM, RR ok bréﬁ'ﬂ%ah%r%ﬂpﬁﬁcmc &lbikdmirde dif@sart .

For exanple. such | abel s may conprise an additional protein or
pol ypept i deardigzasgulap disgasencpmrsd\Fackexiaprcheancgeoe@ny other disgasesgwihorsl anit-

lo:‘ gand 3t LARpRASiPIE ant¥odfR"RAY hh SeHsiiifacRiia 2MEFIulifT&IBRM L Yre JraGenPUT POSE

According to a still further aspect of the present invention there is provided the use of a
peptide. oligopeptide, polypeptide or protein that is bound by a monoclonal or
polyclonal antibody or equivalent ligand with reactivity against an anti-TCR V
antibody. which is not an anti-TCR Vf antibody, in the manufacture of a medicament
20  for the treatment of IDDM. NIDDM, or other organ or non-organ specific autoimmune
disease. cardiovascular disease, cancer cachexia and cancer or any other diseases where
anti-phospholipid antibodies and/or hyperinsulinaemia and insulin resistance are

present.

According to a further embodiment of the invention, there is provided a method for the
25  detection of a naturally-occurring autoantibody, comprising contacting a blood, plasma
or serum sample or other body fluid with a monoclonal or polyclonal antibody or
equivalent ligand according to the first aspect of the invention and with target molecules
and assessing the amount of said naturally-occurring autoantibody that binds
specifically to the target molecules. The monoclonal or polyclonal antibody or

30 equivalent ligand may be labelled, for example with an enzyme, so that the labelled



the additional pol ypeptide may be to aid detection, expression, separation
or purification of 5 the antibody, fragnment thereof, or equivalent |igand
or may be g&)%mﬁg addi ti onal properties to the antibody fraﬂnent

t hereof. or equivdl ent |igand as desireg% Particularly gUFpﬁ W%Sl
candi dates for fusion wll be reporter ﬁecules such as luciferase,

green fluorescent protein, or.horse radish peroxidase. La?gls of choice may

be radi ol af@HBody or eqyivalgnt ligand sompgies with theawpriodies fecthe sargspmelsenles 1 or
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si gnal peptthél@saymd® fhat the HePree ¥ iHIbAdhI P @eMvationds inverselLpYopBRRhAIS the
cel | ul ose bi nding domains, cal nodulin and the maltose binding protein. 15
These fusi ¢Aneastabon of avagntihodfes shad acshpnesesain the sgmpleg met hods such as
chemni cal cross- l'i nking. Suitable nethods will be well known to those
of skill i rfntorﬂg a@ééct %?qhig%%hggfméﬂt 2F the inveﬂﬁén etﬁé‘@?%&!m&fe&ﬁéfévhﬂh'rﬂ% Bé the
C -1'TAKI ' hg u©si ng

thiol groups o stei ne residues of Cross
f or mal dehydes exdohs181@24ntc TORSVBI gty d1enaM drl mofodidiil imbfRinaplobalikendlécde b

fuse non-protein conpounds, such as cyclic pegtides and | abels. 20
When it is aggsparetherapffthaieideniifiesr atnisas qureotpitope ol Ecetlllerecepthe fechaius df
choi ce of ten

{ |1 be to fuse.the | ecul es geneti.cal,ly.-1n order to
gener at  a PIRESRET Ay O APBRE! PEEY A5 DPwEL to an eriec bt R AL DR GHEM ¢ hat
encode the tRdtOBiRliAG S afdibRHRPItD the AgrEeN fol@uldsNiRiveet thE @nzyme 28A%N&RM £d SO
as to formone contiguous gene arranged. so that the codons of the two gene

sequences &PPYf chngerthplely measpriahleespectrephoteraeteisaibo g daget medecples Jea be

[ ti | t. t ,
| corate or oyt ad e MeepRl Ui BGHIBILL shikBeic i Rey 8B on £ rBIBD,

support whichayarclengmitaeedowith said salaple. i nert material and includes gels,

magneti ¢ and ot her beads, m cr ospheres, binding colums and resins.

Prot ei n,or .pepti de conpounds. according to the invention be
d iTﬁ &‘Fﬁ g% %8

ﬁvi | | ‘grefertabl
expresskll | TE3BYeniigh &G SORFISFH 1SS OF b PR PrSAUPAERL HERS: WUP FREIVIY an
expr essi on J¥ekodn ddti-RCROBB antibody or a peptide. oligopeptide, polypeptide or protein that
is bound by a monoclonal or polyclonal antibody or equivalent ligand with reactivity
against an anti-TCR VP antibody (for example ESRP1) as a component in a kit for the
detection or quantification of levels of naturally-occurring autoantibodies in a patient.
20 Such a kit will resemble a radioimmunoassay or ELISA kit and would additionally

comprise detection means that allows the accurate quantification of the compound of

interest. Such methods will be apparent to those of skill in the art.

The antibody or equivalent ligand or peptide, oligopeptide, polypeptide or protein that is

bound by the monoclonal or polyclonal antibody or equivalent ligand may be bound to

3o
wn

magnetic beads, agarose beads or may be fixed to the bottom of a multiwell plate. This
will allow the removal of the unbound compounds from the sample after incubation.
Alternatively the protein may be bound to SPA (Scintillation Proximity Assay) beads, in
which case there is no need to remove unbound ligand. Using a set of unlabelled
standards. the results obtained with these standards can be compared with the results

30 obtained with the sample to be measured.



WO 99/ 05175 19 cell. Such expression

net hods are well known to those of skill in the art and many are
described in detail in DNA cloning. a practical approach, Volune I1:

Expr essi onWoO\P{0BIYS edited by DM dover (IRL Press, 1%G3)GRIB/02151 DNA
cl oning: a practical approach, Vol u@8 1V Mammal i an systens, edited by

D.M dover (IRL Press, 1995). Protein 5 conpounds may al so be prepared

usi ng the Hhewntib@byho egitdalaft 1ipanétwith Lagiviseigairgt aucinti-TCRASP ahtibodyi srect e
or random nut a en?_si s as _described, for exanple, in Mlecular Coning: a -
Labor at oryPRHFﬂ%al‘? IgoREPLts; tnobrpeplide Asr Brskeiat that is haywd birot dmepedlens! ket bor

Labor at ory i ' Yo] i NG Lagti.c c
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vect ors caantittodyhemenlsd de ised fopshe détectivti 6£ natlifgllyvecdutringraytoamibodids ia

r econbi nant, nol ecul e encodi ng conpounds of the present invention,
oper at i Vel {ssue from apatignt; Any technigue semaionds the it mayiretsed in sicha dete@ioni nant

DNA cl oni n i : M 3G C i R ;
ol coul o unSarY e ol eERhRhe use of BBREIENRIQUS (TOWERCAY. 1015 Blithing
transcri pt commmacgsl metagdatiod, hr@oatogiapby ., rorsing of nied oilber swdtabteningthodethat are
prokaryotic.species, such as E. coli, or eukaryotic yeasts that can be
made to exB’r’%@%“ﬁﬁ dﬂtﬁee%l s of recombinant proteins and that can easily
be grown in large quantities. Mammalian cell lines grown in vitro are al so

suitabl e, The inwatibh GlHoaproYideh@EDISANBNA bH EeArhiEDNEX BERRAEO Borfiyidifgm Such
as the bacul ovirus expression system which invol ves the..use of 1nsect

cel | s d8 hepausncecnepdingcs antipody ebeqiivalent lisepd asensdingrfovhe brst pepectabithsl e in
i nsect | ar ' ' | S . [ - 3 pect
e ben Sl bECTRAIR | B0l Rni ro(RRFAE G Bara il B
conposi t i osecondpspest dfixha inventel. doethse@s aphhirsdcettidal anhs Harhgnesticfagemt | onal |y
equi val ent ligand with reactivity against an anti-TCR V[err] anti body

or a pepti ol i eptide, . ol ypepti de or, prot.ein recogni sed by such
ant | bod es \(lihfesrl £ 0% Peien FIRRERN RIS S0cleff RiiGPplectin ORI IR A on
W th a phapi@esidel fagrhainaasfRbAR 8r @¥mbRnfAtary Swawb;]g&tion of #Corel &Nihe Wi | |

be well known to those of skill in the art and may. for exanple, conprise a
phosphdfe- Bugleatidedseguenoge showmiin hamspermpanying Figure 7198 $eaCERceOWbFR7i® KCI .

DT )t SRR A SRR ip b7 R tothh i
sequence. By 'substantially homologous' is meant sequences displaying at least 50%
sequence homology, preferably 60% sequence homology. ‘'Hybridising sequences'
included within the scope of the invention are those binding under standard non—

20  stringent conditions (6 X SSC/50% formamide at room temperature) and washed under
conditions of low stringency (2 x SSC, room temperature, or 2 x SSC. 42°C) or
preferably under standard conditions of higher stringency, e.g. 0.1 x SSC, 65°C (where

SSC = 0.15M NaCl, 0.015M sodium citrate, pH 7.2).

A nucleic acid sequence according to the invention may be single- or double- stranded
25 DNA, cDNA or RNA. Preferably, the nucleic acid sequence comprises DNA.

The invention also includes cloning and expression vectors containing the DNA
sequences of the invention. Such expression vectors will incorporate the appropriate
transcriptional and translational control sequences, for example enhancer elements,

promoter—operator regions, termination stop sequences. mRNA stability sequences, start



20 The nonocl onal or polyclonal antibody or functionally equival ent
ligand with reactivity agai nst an anti-TCR V[err] anti body or peptide,
ol i gopepti de. Eol pepti de or protein recogni sed by such _an_anti body
may const WQP¥ -'tlﬁ% sol e active "conponent_of the conposFETEPYP2Ich
formpart of a therapeutic package for ?bpical (such as a component 5 of a
crean), oral or parenteral adm nistration. According to a further
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treatnent o org non- or gan speci fic autoi mmune
di sease, acid sejaenties easdin@secrhtivaaignalligendiprocessing sequgnekscancer or any
ot her di seases where anti- 15 phospholipid antibodies and/or

h i nsul t t
S PET P HEHoRs frsdriing "hibepinEant TROGAE rRRSrRY; vinyes, (AG50PE.B8E. or
a pemac&eropﬁigegmeaﬂch%nc RSP VS Sichpreeiors and bﬁfire$s$orb§3t$t”ﬁiln§33tea

nonocl onal or pol ycl onal anti body or eqU|vaIent gand with reactivity
agai nst anwelhtknowoRand dpeymented imyihe 55cly Pagticubly §“lﬁ’(9ﬂe é{Ha]aHF‘Ftoer’%‘:ﬂ{dér r

ant body: Kyl i PONE AL Gndlvatu MR RN AGrLOr Lhe treatment of 1 DOM

NI DDM or Oor ~non-or pecri f1c autol nmun di sease,
cardi ovascul ar dlsease cancer cacheX|a and cancer or any ot her di seases

wher e Tlamé:'tprmhmpdsfdidtqsrbbgam pblypemilesadd qnpl}dpypﬁ;td fragmeéntaémpeokarydtic
e SARSIE B i Do 5 B R oo o
Laboratory Manual: 2nd edition, Sambrook er al., 1989, Cold Spring Harbor

Laboratory Press or DNA cloning: a practical approach, Volume II: Expression

15 systems, edited by D.M. Glover (IRL Press, 1995). Expression in eukaryotic cells in

culture is also an option available to those skilled in the art for the production of

heterologous proteins; see for example O'Reilly et al., (1994) Baculovirus expression

vectors - a laboratory manual (Oxford University Press) or DNA cloning: a practical

approach, Volume IV: Mammalian systems, edited by D.M. Glover (IRL Press. 1995).

20 Suitable vectors can be chosen or constructed for expression of peptides or proteins
suitable for use in accordance with the present invention, containing the appropriate
regulatory sequences, including promoter sequences, terminator sequences,
polyadenylation sequences, enhancer sequences, marker genes and other sequences as
appropriate. Vectors may be plasmids, viral e.g. bacteriophage, or phagemid, as

25 appropriate. For further details see Molecular Cloning: a Laboratory Manual. Many
known techniques and protocols for manipulation of nucleic acid. for example, in the
preparation of nucleic acid constructs, mutagenesis, sequencing, introduction of DNA
into cells and gene expression. and analysis of proteins, are described in detail in Short
Protocols in Molecular Biology, Second Edition, Ausubel et al. eds., (John Wiley &

30 Sons, 1992) or Protein Engineering: A practical approach (edited by A.R. Rees et al.,

IRL Press 1993). For example. in eukaryotic cells, the vectors of choice are virus-based.



25 detection of a naturally-occurring autoanti body, conprising contacting
a bl ood, plasm or serum sanple or other body fluid with a nonocl onal
or polyclonal antibody or equi val ent ligand according to the first
aspect ofW@A0FAHention and wi'th target nol ecul es andPGHEBIXI2A3 t he
amount of said naturally-occurring aut’anti body that binds '
specifically to the target nol ecul es. The nonocl onal or polyclonal antibody
~or 30 edufurtieenspeci ghthd presgnbmvestioal prodides o hostxzitploataming aamandbadyn®, so
that the |abelle . . . . :
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pol ycl on : ' dl - - an -1iher eof
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act i Vi&t e QT FRBSTEGTARHS! CERQRRREC, col our change that -is nmeasurabl e

spectrophotonetrically. The target nolecules may be bound to an enzyne
that is lhpkREtib® of RBe RUbISIcr i@ nMIdbE TN BRdPbE TaMKingd Br alleWitgt é&xpfession  Whi ch
can be contacted with said sanple. 15 The invention also conprises the
use of afroghthepgleioacidaig iy @lwring hasiccells updercaaditions {pr expresgigmphthe an

anti-TCRV[err] antibody or a peptide. oligopeptide, polypeptide or protein
genc, . .

t hat I'S bound by a nonocl onal or polyclonal antibody or equival ent

ligand with reactivity agai nst an anti-TCR V[err] antibody (for
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that promote recombination with the genome, in accordance with standard techniques.

Transgenic animals transformed so as to express or overexpress in the germ line one or
more compounds as described herein form a still further aspect of the invention. along
with methods for their production. Many techniques now exist to introduce transgenes
20 into the embryo or germ line of an organism, such as for example, illustrated in Watson

et al., (1994) Recombinant DNA (2nd edition), Scientific American Books.

Therapeutic implications of the invention and application to unanswered questions in
diabetes

The following are given by way of example and not by way of limitation.

25 Impaired glucose counterregulation

A major problem in the management of IDDM patients is the occurrence of
hypoglycaemia which may be partially iatrogenic due to intensive insulin treatment
leading to hypoglycaemia unawareness, but is mainly due to compromised glucose

counterregulation. Defective glucose counterregualtion is the result of the combined



20 Such a kit wll resenble a radi oi munoassay or ELISA kit and woul d

additionally conpri se detection neans that allows the accurate
guantification of the compound of i nterest. Such nethods w Il be
appar ent WO®NeYas of skill in the art. The antibody oFCUGFYMeht

| i gand or peptide, oligopeptide, pol ypep?t>| de or protein that is "~ bound

by the nonocl onal or polyclonal antibody or equivalent |igand may be bound
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bound to S'ﬁ‘?ﬁégﬁ%z{&dx& LASWRBNRE B Mt ¥ fedES@Yuri@Rsilation (Cryer, mJIsqh case
there is no to renmove unbound ligand. Using a set of unlabelled
standards. the results obtained with these standards can, be conpared wth
the resul t N@oonlgbiongsiendingt butt plso sagsiye diagnped hiaDM epptients have impaired

22 The nt| b Vilat
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eptide or
protein thaew (SnstLIDDI\/bYS-a daipfl)omdomlchmdren thh bmgystzhmimag IRPM.rewsalest that
equi val ent I lgand with reactivi ty agai nst_ap anti

od
can al so b&lyragen fresponses Huthupeglysacana iht bet Igqu%cWFl ‘[‘?Q"C&H‘%‘bdt’l%‘g‘ Es iyn
5 tissue frg easpgf,lhgﬁ{&eﬁ%p %;'mt.qttﬁsoc%nm tnOheW EDPM phiehtd GorpREd kd)

such a det &c may conprise the use of blotting

t echni ques coioolyi(Hoffinaaler @/, 11989)., bi ndi ng colums, gel retardation,
chr omat ography or any of the other sui tabI e net hods that are W deI y
used in

eption aI
DNA seq en‘jb léo?fBP‘?sffjnBeramléha\{ @‘auéer?é%n ?Sﬁgggﬁntgrﬁfég as ol}ir%f eggsw va ent
l'igand accQeflifithde®laiR-4niti sti-¥PRMGbodiEs trhI@)DM patieniseatising) dowmgukadomgfa
pepti de, oligopeptide, pol ypeptide or protein according to th - second

aspect of tthesignaléng MCindesmé)eégbavmm shiegaingdhe responss of aénhag?ﬁH% and
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of loss of anti-anti-Vp staining of pancreatic sections from a newly diagnosed diabetic

15 patient who died accidentally (see experimental section p39). It is also analogous to the
findings of Brett er al.(1996) that treatment of rheumatoid arthritis patients with
Campath-1H which is against the GPI-linked CD52 protein, resulted in disappearance

of CD52 and other GPI-linked proteins on both T cells and B cells of some of the
patients treated. The CD52-negative B cells disappeared from the circulation within 3

20 months: however. the CD52-negative T cells persisted for at least 20 months. Therefore
preventing the perpetuation of these antibodies in IDDM patients should ameliorate
counterregulatory defects preventing hypoglycaemia. Blocking their development from
birth should prevent IDDM in susceptible individuals. NIDDM should be cured entirely.

This will be accomplished by a method analogous to the administration of anti-D

~
W

immunoglobulin (anti-D Ig) to Rh-negative mothers carrying Rh-positive foetuses
(Davey, 1979). Possible mechanisms which are involved in the blocking of antibody
production in this type of therapy are discussed by Heyman (1990). As a further
measure, immunising individuals with the pathogenic antibodies should generate
protective anti-idiotypic antibodies which can then complex with the pathogenic

30 antibodies when they arise.



nucl eoti de fragment identical to or conplenentary to any portion of any one
of the 15 nucleotide sequences shown in the acconpanying Figure 7 or a

sequence which is degenerate or substantially honol ogous therewith, or
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sequend®, Adminigtraigorc ofertisenm againstaliISE-f has bezpabbivnantsupprsseexperimeptal

secreted from5  certain.hosts. cordingly, further conponents of such
%WF(E\”ISHEP}H{S‘(?REP erﬁggﬁii d sequences encodi ng secretion

vectors ma§
signal ling and processing sequences. Vectors according to the .

i nvention pingl gy nhﬁsmgé&h%Mmﬂ wRRSs (TIOFCH UstbRgsibRtdarly in datsdi itkiehiage
and eukaryotic viruses). ny such vectors and expression systens are
supported by the fact that both in human diabetes and in the BB and NOD models,
increased renal expression of TGF-f has been demonstrated within a few days after the
15 onset of hyperglycaemia and renal hypertrophy (Yamamoto et al., 1993; Sharma and

Ziyadeh, 1994).

The binding of TGF-p to its receptor is assisted by a membrane anchored proteoglycan
';(B glycan) that presents TGF-B to the type II signalling receptor, a transmembrane
serine/threonine kinase (Lopez-Castillas er al., 1994). Betaglycan has an extracellular
20 region which is shed by cells and can bind TGF-p but cannot present it to the signalling
receptor and consequently acts as a potent inhibitor of its action. Betaglycan belongs to
a family of proteins which includes uromodulin and the pancreatic secretory granule
membrane GP-2. The role of the uromodulin related region in TGF-p binding has been

demonstrated (Fukushima et al., 1993).

25 The o cell molecule related to GP-2 (product of clone 5.3) which exists in soluble and
membrane bound form may be one of the proteins involved in the inhibition of TGF-$
action. The down regulation of these molecules due to prolonged action of the
pathogenic antibodies may result in the abrogation of TGF-f inhibition, thus promoting

its trophic properties in the kidney. Adminstration of soluble peptides of the molecules



wel | known and docunmented in the art. Particularly suitable viral vectors
i nclude 10 bacul ovirus-, adenovirus- and vaccinia virus-based vectors.

The expre het er ol ogous pol ypepti des and pol ypeptid nents in
pr okar yot i%‘id%“? ells such as E. coli ig_well established ?%éf/ﬁg”é‘?_zﬂs,l see

for exanple Mol ecular doning: a La Bratory Manual : 2nd edition,
Sanbrook et al., 1989, Cold .Spring Harbor Laboratory Press or DNA

-cl oni ng: areepgisddcly thepmathegehic andibadies mouldhaprectbsidual tde of ydhtiliting T&Hhi-Bed by
DM dover (IRL Press, .1995). Expression in eukaryotic cells in i
culture is? %‘8"%“8%??%‘?10‘&8«5?‘]1‘56‘%' to those skilled in the art for the

producti on of het er ol ogous proteins; see for exanple OReilly et al.,
(1994) BacPparydas tiSnspipitess. on vectors - a |laboratory manual (Oxford
University Press) or DNA cloning: a practi cal approach, Vol unme [V:

Manmal i an systens, ,edjted by DM, G over (IRL Press. 1995). 20 Suitable
vectors ca raﬁé‘ﬁéﬁég@hlsdmré%? deingcperformes oy &t itge ’O%‘agﬁéﬁsiﬂi‘é@ Orseyerst ei ns

suitabl g prdgg%a&ﬂicaf@%&ian?ﬁismafs hint RRaPF S @RtesiaBMERhE FRbulinOni&icnliditet Ne

appropri at € regulatory sequences, including pronoter sequences,
t er m nat orands pauily esstoring nqumioghuesyiaatlf ahis sprgoedwe showeNean te carsieduarices,

mar ker genes, and ot her sequepces a . ropri.ate. ctors,, my be

pl asni ds, WtP%‘Iﬂ e?od'.n%ﬁﬁcii“gri haﬂ@?rlgpgphgégﬂpg‘?m%s cfgé/’%zgﬂf)r oiFi a8lucose,,
further detdinkéreaaritdd pReblemE vidlloREMergeawviidBahaéRbyssiVaNgpdode MIB4thogenicknown
techni ques and protocols for mani pul ation of nucleic acid. for exanple, in

t he prajpedsdeetiopneriuc] ei ¢ aci d constructs, nutagenesis, sequencing,
i ntroduction of DNA into cells and gene expression. and anal ysis of

B ol ooy LS HRES S b6 3Tk Bickasttl, Paliles wanspie GRS LoBCachbRRY o,
or Prot ei nhypugiyreemionglamp pechaiquealit apasr dandnstrackidt erat byluéagen féspenses tal . |

| RL Press 1993). For exanple. eukaryotic. cells, the vectors of chaojce
are Virus- o8 _caemxra were estored. r}-{owevczr,ybotk fast?ng and stimulated glucagon levels 5,4

A further geReghniflcattie gRiBSERL thie VRIS Qra%éﬁlXﬁtdFe%i;ﬁeIRQ%bn%Hd fPRbAAI NY
an anti body or edui'val ent |1 gand according to the first aspect- of the
i nvent i on emtwtscerdkidgeyatransplantiescipients. Furthermore, C-peptide levels were also raised
15 compared to all other groups (Kendall er al., 1997). The authors did not comment on
these observations which are reminiscent of a prediabetic condition. They reported,
however that epinephrine responses to hypoglycaemia were improved in the pancreas
transplant recipients but were significantly lower than in healthy control subjects or
non-diabetic kidney transplant recipients. It is clear from these observations that
20 transplantation of a healthy pancreas into a diabetic patient sets the clock back to the
prediabetic state in terms of both the o cells and the adrenal response. A potential
diabetic pancreas transplant patient must be treated to prevent further episodes of rises
in pathogenic antibody titres prior to transplantation to ensure complete success of the

procedure.

25 Autonomic neuropathy.

Diabetes of long standing may be complicated by autonomic neuropathy which is
irreversible and distinct from hypoglycaemia unawareness (Cryer, 1994; Dagogo-Jack
et al.. 1993). The elimination of hypoglycaemia by means of pancreas transplantation in
the study of Kendall er al., (1997) improved both the epinephrine response and

30 hypoglycaemic symptom recognition despite the persistence of cardiac autonomic



ol i gopepti de, polypeptide or.protein according to the second aspect of the
I nvention. A still further aspect provides a nethod conpri sing

i ntroduci ng _such nucleic acid into a 5 host cell or organism

| nt roduct i B B5H3cl ei ¢ acid may enpl oy any avail abl e t echnPgTEBISI02151 |
eukarvotic cells, suitable techniques n&'ﬁg I ncl ude cal ci um phosphat e
transfection, DEAE- Dextran, el ectroporation, |iposone-nedi ated

t ransf ect i cysfnctioranddoarepinephrsientgsponse, hewewvari rwhicltorwast shseny iy dkedongsuch

as vaccinia_or, for. insect cells, bacul.qvirus. In_ bagtert.i al cells,
Sui tabl e t SERAIGRSHEPRNGSE Has oLt ieFreas SR RRLR Rar i on,
el ectroporation 10 or transfection using bacteriophage. I nt roducti on
of the nuclAtimughitee reaytide éf0thk duddidpynie anGioebnal artibodisk againxthe a&iromal
fromthe nuc| «iitoc_ acid, e.g. by culturing host, cells dunder condi ti lC%ns for
expr essi on_‘:6'f1 _ Fllé’_s in the gumomic ganglip hag mat ¥etoRssntetied: 1t Rermigieisdcthatcth of
the invent 'aﬁﬂgér@ t'h@% %950%%1%@ Willt Qsd BE e;g At'en (tﬁcﬁ: celiPbodiéy. AR SapRassigh dehe
host cell. InTegration y be pronot y i nclusion of sequences t hat
pronot e r ecpitpienatisomfwiGPi-linked gproteies om diffecandapimanyi treusangsndhasd been
t echni ques. Transgeni ¢ ani mal.s transfarned so .as express or
over expr e;éiemnftﬁ%e%m ‘?flntge%:}@vﬁ cen Sh°%Pe°°6%ﬁ%%ﬁnas&§§FB§%$?%%r ein
forma sti lchafablelib®ds aRARET Okl I 1992)IVERLI RidblecaledN@ill have V!iﬁhaﬁ@fg'ﬂ@ﬂ’iﬁgf or
their production. Many techni ques now exi st to introduce transglenes 2

0

into the ermpepestiesranganan b affectefid similanly) tnthess orseicbllsandragrenak meguliary cells.
illustrated in Watson et al., (1994) Reconbi nant DNA (2nd edition),

S et  THESEPERGER o i e R ok R o

fol | owi ng afreadyi Vissenbimpladatedl igXsothé efonnd bPtpdhiphwal dibibdticnintadobstly. 125
| mpai red gl ucose counterregul ation A maj or problemin the nanagenent
of | DDM patyBerglycaemian cinducedr yngalasfose feedingopp yirsaipzalonm cireatmenth of

o SERCARERAE i (BN B Bl nre oAk
count er r egaftat i @nmobht @fh&y&g@bmﬁaeTbﬁMﬁ beeregusatibted withsretthaionasfUCINTBf t he
conbi neldS protein but not mRNA. Deficits of CNTF resulting from Schwann cell injury may
contribute to certain functional and structural abnormalities in experimental diabetic
neuropathy. Some of these abnormalities are due to aldose reductase (AR) metabolism
of hexoses and can be prevented by AR inhibitors. However, CNTF deficiency was only
partially restored by these inhibitors indicating that factors other _than polyol
20  accumulation due to AR activity are involved in reduction of CNTF expression (Mizisin

et al., 1997). This demonstrates that GPI-linked molecules may play a significant role in

peripheral diabetic neuropathy as well as autonomic neuropathy.

Therapeutic implications of the invention and application to unanswered questions in

SLE and the primary anti-phospholipid syndrome

25 The following are given by way of example and not by way of limitation.

Antibodies with specificity against anionic phospholipids such as cardiolipin have been
associated with thrombosis. recurrent foetal loss and thrombocytopenia (Harris et al.,
1983'; Cowchock er al.. 1986; Harris et al., 1986). Similar claims have been made for
systemic lupus erythematosus (SLE) associated antibodies called lupus anticoagulant

30  which are detected by their partial thromboplastin time (Thiagarajan ez al., 1980; Love



WO 99/ 05175 25 deficiencies
of the glucagon and epi nephrine responses to falling glucose levels. It has
been de tr t hat scrupul ous avoi dance of hypoglycaem a can reverse
hypogl ygg‘&?ﬁggggﬁgwar eness but not def eﬁl ve count erregul at FGH/GREPHEIS]

1995). . Not only longstanding but so new y di agnosed | DDM patients
have inpaired 5 counterregulation. A conparison of counterregul atory

‘res ponsesaﬂdnsﬁﬂélm y 980 (The exmtivoppulant effeolyhas been siopm tsbe duaya p saecifig 7

O o en hldlibyiansle ARG el DM orf GHEBhEDRbAALS (Sam BhiiGAION! SDBGNIFS 1©
hypogl ycaem a | "bo roups were 1 Subj’écTts.

Epi nephr |adeht|tcﬁspﬁnﬁpstmms bawaa! . awtibod by cagdinsnnatbae ddﬁBM $lmnded1ﬂ}?\mc(dmaqi to

controls fman et .al 94). 10 i.S propo n that the reason
Ot oS R Tt ipbionic T 6 Y1 VBB 2T o Bl s

aut o- agit ':Irﬁ‘i]ﬁl‘lds}:(fﬁ'iﬁlh aiolRdi el QLEWap&th%taﬁt&ﬁHﬁn@gcm:ﬁw ion of
the signalling nol ecul es described above and abrogating the response of

al pha celthasvewed have nadthendetentsblsldisense el dre cousidentd ¢Sr’rglvg1&ﬁ: opmmhmneakis. Thi s

pancr eat | BioagtlRih 1 Famea AR, Ainermn 8Lt i Rse prdth o B W BT g

acci dent ajdays {heqrtlogesic sigiifiedncs @Fithédd apBBddied hasl EeeﬁbSQbHﬂﬁHQgOilﬂﬂuéxﬁgt he
findi ngs of Brett et al.(1996) that treatnent of rheumatoid arthritis

pati ents faetahloss in Wﬁya{lhww passivestrangar efthumea ratyclenah jaatiptospholipidt e n,
| t gd f bot h
oSl 169 LuASPREALRULS: 19o0P!r AR Rarlity SHICAFE H ANAURRE Bhals. 01 DO

B cells draquneﬁ'ﬂﬁdmahmﬂydlds&l ahd mduaé nmmmhohkil antidcazdiolipinrdnibodiboyBidek . t he

CD52- negatl ells persisted for at |east 20 nonths. Therefore

preventi g - %‘gr petuation of these antibodies in |IDDM patients shoul d
aneliorate counterregul atory defects preventing hypogl ycaem a: Bl ocki ng
their devxh%ns%ov‘ilbmr antlcbl‘d'iélﬂjlﬁ fa%dax&reﬂy@aécukWduﬂqb%%e%%ﬂomg?c

i ndi vi dual s be cured entirely. his will be accorrpl i shed

by a mnet hesadiivas o@dubemaotemasahhmmmphaatsmbm &cahncnebtal 2g-ha¢migunoglabsisul i n

(Dave)? 18bee sERulf BRLONEL ARG CRRe PRI A " Che bl ocki ng of

ant i body production in t h| s type of therapy are discussed by Heyman
(1990) . ABo dafeurtlichetigin of arieptrispkolipidnor pntdid3DNA dhtiballics femidshutiiewn.

pat hogenié:tug.rg'gllgot 15(? Sregsar}gua!lp%egx? nerf%cus on the ligand binding properties of anti-

phospholipid antibodies. Polyclonal anti-phospholipid antibodies from patients cross-

react with the majority of anionic phospholipids (Lafer et al., 1981; Pengo et al., 1987).

20  Attention however, was diverted to other ligands when monoclonal antibodies which

bind to polynucleotides such as DNA were shown to bind also to cardiolipin and other

anionic phospholipids (Schoenfeld er al., 1983; Rauch et al., 1984; Smeenk et al.,

1987). This cross-reactivity is thought to be due to similarity in chemical structure of

DNA and phospholipids which both contain phosphodiester-linked phosphate groups

25 that are separated by three carbon atoms (Lafer et al., 1981). Lipoteichoic acids from

gram-positive bacteria and endotoxin from gram-negative bacteria also contain

phosphate esters and such molecules in foreign antigens are considered to be possible

triggers for the generation of anti-phospholipid antibodies (Carroll et al., 1985).

Recently, the development of anti-dsDNA antibodies has been shown to correlate with
30 frequent polyoma virus reactivations in some SLE patients. However, high titres of anti-
dsDNA were also detected in the absence of viral DNA (Rekvig et al., 1997).



protective anti-idiotypic antibodies which can then conplex with the

pat hogeni ¢ 30 anti bodi es when they ari se.

26 Di abeti ¢ nephropat hv Renal involvenent- in type | diabetes is
char act er iwed9w$178pi t hel i al and basenent menbr ane hypePCT/GBb8/02051 t he
gloneruli and tubul es and accunul ati on o80extracel | ul ar mat ri X
components in the gl onmerul ar _nesangi um (Lane et al., 1990). Progression of
the 5 di seBs@ad eddsady (beoh! déesridtrared Géreihehg! bowr chalioligdpi addarayitildsDBIA
proteinuria and | oss of filtration. Hyperglycaem a and production of
TGF-[err] (Yepetivtier arengnepronasseds adthin -the rhipding “specifigipies fe Anti-Api-lER &B i n
di abetic ne . C once ' ' e : = r]
nMRNA and pr%p{ebﬁ’ﬁl | RXeg uﬁbgé:%’gll:%frggtng’ggsn%%aﬁ&bé%h%?g%cgg@ ’ ?ﬁ%ulf nghfa:;eEﬁégfL)ﬁ{ he
TGF-[err] isfbstRehd yolpEidhatl@sibbdies bhemice iafm@lisedosith ami-TER V@rmawidelonal

col l agen synthesis. 10 Adm nistration of antiserum against TG--[err] has
been shodn awitodigsr end thxparti-ashTER VB mghesienal| waspHs i Rrpducelofraey sualpgo) .

i abet es: 1 BTl WL JEERERRR. D RE" pAbEIon L oy REAREN IRAE okl

and in the BBicashiNeredel s, I ncreased renal expression of TG-[err]
has been denonstrated within a few days after the 15 onset of
hyper gl ycaem a and renal hypertrophy (Yanmanoto et al., 1993; Sharma and

Zi yadeh, 199hg potential meghanibing forrthe oathoplrysialpgitalidsvelopmericfangrantisT @R st ed

b nb Lanchoy ed |
Tor forr] t BNy B FrEg g Aevssed o phas T2k 0 AP0t BOGERRASor
seri ne/ 1br eplRhBEoKd N aktl-TORZ ViR SAnkibbdies gh pleventki@O4heir Develgpnieanonake an

extracel lular 20 region which is shed by cells and can bind TG--[err] but
cannot pr esductiqn pHproeetive gnubodigghas been pointed out (see page 25). Such methods

should prevent the development of the combination of pathogenic anti-DNA and -anti-
phospholipid antibodies resulting in the alleviation of the diseases caused by these

antibodies.

15 Application of the invention to further diseases of hormonal dysregulation and

conditions where B cell dysfunction or hyperinsulinaemia and insulin resistance are
present

As indicated previously the anti-anti-VP antibodies bind to islet o cells and other
endocrine organs suggesting that its target molecules are involved in their secretory
20 mechanisms. This would explain the finding that autoimmune endocrine disease can
effect more than one organ in a single patient or autoantibodies against a clinically
‘unaffected’ organ can be present. The diseases which can coexist are hypothyroidism,
hyperthyroidism (Grave’s disease), diabetes mellitus, Addison’s disease, primary
hypogonadism, autoimmune gastritis and pernicious anaemia among others. the disease

25 profile presumably reflecting the individual’s genetic susceptibility.
The following are given by way of example and not limitation
Autoimmune thvroid disease

The incidence of autoimmune thyroid disease is substantially higher among patients

with IDDM than in the general population (Payami and Thomson, 1989). Abnormal



receptor and consequently acts as a potent inhibitor of its action.
Bet agl ycan bel ongs to a famly of proteins which includes uronodulin
and the pancreatic secretory granul e menbrane GP-2. The role of the
ur onodul i ”WPMGSEHE region in TG--[err] binding has been PCHOW86i16At ed
(Fukushima_et al., 1993). 25 The [err]3lcell nolecule related to GP-2
(product of clone 5.3) which_exists in soluble and menbr ane bound

form may bgleos: bletdnte Pindl GchsastdMRpYEE dhitokSrodittidht isoBfied obErve®rihl
action. The down regul ation of these nol ecul es due to prolonged action of-

t he pBYPesdareidisantWperdued enely 1 989 uThe peceleried Blugerogeresttis Tdicqtiver |

i nhibition ' s -Ophi rid ' e ki dney..
i st r at P o PeRERTRERE which b8 pirpEY R RO RE basEP sk elpstsRbn.
PCT/ GB98/ Otifbsion in 8 newly diagnosed hyperthyroid subjects by Moghetti et al. 21994). Also,

recogni Sed by the pat hogeni ¢ anti bodi es woul d have the dual role of .
i nhi bi t PngthFCRErp@ttage decreasgjp alugagpa deyehy 286 BINERSY fiwBistetiem or a meal is

Pancreas tg; ' ; | I1Bad AGT ' el
o for e | Btarty fes ARhong by perabiBROPRRS Ml ey AESPSIENRabn R it
epi sodes. UKatmdhasd Efsensieial 1981); Beoh eegl 4896)s Hinmgin sestetion 15 alie dysrdgulated

and partially restoring,.nqrnoglycaema. .If this procedure owever, i.s
carried out” 'YYPG“%W%H&W@B%% B/ a verishy of fen Hﬂ@rﬁp‘§$ ﬁ@gw%ggggeé'gg&éemlc _
condi ti onsclaidpe(@MERS @ al, 199PYRURE FRAHE dtad dndP R £FRaMBéchr RETEIPE)W t h
each successi ve epi sode of pathogenic anti body devel opnent. 10 "In a

recent 18t utlpmanoreactiveciped it eoncpainasiona svare dighet imthypetoxie matients icagparedttepped
hypogl ycaep technique, it .was denmonstrated,t n_responses
Y POgYC Al is. SR AR P ordab i rofifTRAT SEL R Ry HEREPRRIRATSS
gl ucagon | sacedtion. ThereVi® aRo%villtntd 6RTNcteasd) Raietion iofl ACTEH gadren@aidotraplsipl ant
reci pients conpared to nornal controls or kidney transpl ant

reci pi ent shomipneheroripd, and gepvthghormope| ia hyneahyoidistp jiMeghetti er al. 1994;
Gallagher er al. 1971) which is consistent with the hypothesis of dysregulation of the

15 normal negative feedback control of hormone secretion due to the binding of anti-anti
VB antibodies to target antigens on these organs. The dysregulated glucagon and
insulin secretion in thyrotoxicosis is similar to the prediabetic and diabetic states; in
analogous fashion the nocturnal TSH surge is blunted in most diabetic patients (Coiro
et al. 1997).

20  Polvcystic gvary syndrome (PCOS)

There is persistent enhanced early insulin response to intravenous glucose in women
with PCOS which indicates a primary abnormality of insulin secretion (Holte, 1995).
Such women also have a hyperglycaemic and hyperinsulinaemic response during an
oral glucose tolerance test (OGTT) (Dunaif et al. 1987). Golland et al. (1990), however,
25 reported that PCOS women had blunted glucagon responses in spite of hyperglycaemia
during OGTT. This indicates that a second line glucose counterregulatory hormone i.e.
epinephrine must be increased in PCOS women. Consistent with this is the adrenal
hyperandrogenism found in half of the women with androgen excess (Ehrmann et al.
1992). The effect of adrenaline on steroidogenesis has been demonstrated both in
30 perfused islolated adrenals and at the molecular level (Ehrhart-Bornstein ef al. 1994;
Guse-Behling et al. 1992). The histological demonstration by immunostaining of the

intermingling of adrenal cortical cells within the entire adrenal medulla and vice versa



15 conpared to all other groups (Kendall et al., 1997). The authors did
not comment on t hese observations which are rem ni scent of a

predi abetic condition. They reported, however t-hat epinephrine
responseswodohyegl ycaemi a were inproved in the pancreas pcrmcGRbsge ant
reci pients but were significantly |owerst han I n healthy control subjects or
non-di abetic kidney transplant recipients. Is clear fromthese

.observati t f abetic
ot one. s SPaniine e ¢ AOABAR ALAAR Aa %ﬂ%ﬁ%@?&?@@‘#ﬂ?&?ﬁbﬂ? bot
t he a cel Ipsragride tthechadisen{Bomstspo s exl. A9%)t erifheaimoleculesdrezbgtised pgntheeas

transplant patient St treated.tg .prevent further | sodes of rises

1 pat hog@ATBEsME aBAThaRfsscleSgited in RS iRERGin aif Sr oD soOREn e ol ot o
success Ofadfe@l medulldty Qfeﬂﬁh(l“% .a)25uch°\'dﬁt@ﬂ@t'iﬁo@1é§%05@m})/eause of 1n@e£’sl38t es of
| ong standing may be conplicated by autonom c neurop g

at h
i rreversi BHeenakier wicetioncausinge ladreogl parandtoganisnan (Cr yer 1994;
Dagogo- Jack et al.. 1993). The elimnation of hypoglycaem a by neans
of pancre | 7)
ot oved Ears REBua kit thauenty (feilds o Bhart BB tnBlodihien WhRH
recogniti Gm gréﬂ&lally &cthﬁpﬁ)ﬂéctllﬁit &L @augientation. a@‘halﬂbnummleattem of ovarian

28 nction. orepin phrlne se, ver s absent
'h the 1 oifToOgeneds st QiP&f‘!a)b bt Piplined B, r 51 RepersheTatsof Eﬁ%‘gﬁ reas
transpl antagj, @a‘?’res ponse oA MSLAR W%éuﬁht Kk@fgrﬁafh FhAbR! QURNE the

nonocl onal bodi es agal nst the neuronal cell bodies in the

aut onot ¢ agérmwgtma responseoof thecal lwekistat Bl lyd jincraasing la‘mls of phetrate ddﬁqmlmhg 5
antigens %Q@?mersel%o nﬁge t\grlcé nsos %%} rv%%entLgx % ceﬁ Wﬁrqﬁu?aglgp h P

expr essi o FRPYAE EREGY VPRI BrBrEehs o8 At e5|matry

neurones Ragy@e(Hernanded @MAN$IIHR ML oRANR 2f 19908 SEhdtefoee. HEBErisNANAEMI
correspond to different ensheat hnent characteristics (Rosen et al..

1992) . Sudas beerepmnesedrins (thenmatorseantlidate of gwariani dipregulation (Ehrmann ef al.
1995).

15 Hyperinsulinaemia also appears to have a role in adrenal hyperandrogenism. however
not directly but by synergising with ACTH stimulation (Moghetti et al. 1996).The
secretion of pituitary glycoprotein hormones is pulsatile and the disruption of their
pulses can alter reproductive function (Samuels et al. 1990; Santoro ef al. 1986).It has
been demonstrated that cultured pituitary lactotrophs express GPI-linked molecules

20 which are rapidly hydrolysed by treatment with TRH (Benitez et al. 1995).
Phospholipase C inhibition prevents the action of TRH and second messenger
generation (Perez et al. 1997).The release of ACTH from rat anterior pituitary cells was
shown to be prevented by inhibiting phospholipase C activity (Won and Orth,
1995).The effects of ACTH are also mimicked by phospholipase C (Foster and Veitl,

25 1995). Villa et al. (1995) reported that the accumulation of aldosterone in adrenocortical

cells was inhibited in a dose-dependent manner by insoitol phosphoglycans

demonstrating the regulatory role of these molecules. These observations demonstrate
the far reaching effects of blocking sites of phospholipase C action by pathogenic anti-

anti-V autoantibodies described herein.



properties and may be affected simlarly to those on [err] cells and
adrenal nedullary cells. 10 The GPI-linked nenbrane protein, ciliary
neur ot rophi ¢ factor receptor(CNTF) has al ready been inplicated in sone
forms of PY9seTHl di abetic neuropathy. In hyper gl yc aaTGBasneisted by
gal act ose feeding or streptozotocin tredBnent of experinmental ani mal s,
the levels of CNTF-like activity in sciatic nerve were reduced after
-1- 2 nont hsQbtsitwper gl ycaem a. This has been associated with reduction of
CNTF 15 protein but not nRNA. Deficits of CNTF resulting from Schwann cel |

i njury may ) ntribute to certain functiopal and structural
abnor mal i tH@Ee“?f“g?ﬁé?‘iarfér?hé‘l“m‘&%f’f goth Juvefﬁ&?ﬂéa‘?%&°b‘!§§bfeL6fSth§§éd

abnor mal i t BERg & :?94; ?e@lrtGQSde 6"/%qu1% Ein( é&hﬂ%@@ge@@ standar@ mdi$QS€s

and can be pr event |nh| Itors. vveve icrency was only
partial |y ehikiren erdtlbionghmsﬂlom&m’miomlof obeslty; dhsting inbdin fexelsanereadet ewith han

pol yol 20 ,accumu i on to, AR acti vit re i.nvol ved i.n yeducti on of
N exor oL SREHN B1PbrSPr Vet Cyildief Or g by Hory G Biratifo, biieryggemie
GPI - | i nkedafta! @@ﬁh&&d%ﬁal%ﬁko@nﬁa‘r&ﬂ& t&@fls FMich isnconsxstenp%uph%ﬁdn of
di abetic neuropathy as well as autonom c neuropath Ther apeutic
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15  suppress glucagon secretion in obese subjects. Golland et al. (1990) demonstrated that
obese women had a significantly greater glucagon response at 60, 90 and 120 minutes
after oral glucose loading than did non obese subjects. Both these observations
demonstrate the lack of regulatory signals in pancreatic o cells analogous to prediabetic

and diabetic conditions.

20 Cushing’s syndrome

This disease is commonly associated with glucose intolerance, diabetes, central obesity,
hirsutism and elevated arterial blood pressure. The main diagnostic feature is
hypercortisolism which may result from long standing ACTH hypersecretion in 20-40%

of patients (Doppman er al. 1988); this can occur in the absence of a pituitary adenoma
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and increased cortisol secretion can be due to unilateral or bilateral adrenal hyperplasia

with or without autonomously secreting micro or macro nodules (Hermus er al. 1988).

In a recent cross-sectional study of 90 patients with obesity and diabetes,the prevalence
of Cushing’s syndrome was reported to be 3.3% (Leibowitz ef al.1996). Pre-clinical and
sub-clinical cases of Cushing’s which present as poorly controlled diabetes add to this

30 figure considerably. In analogous fashion mild chronic hypercortisolism has been
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very Tow densny lipoproteins (VLDL) and triglycerides, decreased high density

lipoproteins (HDL) and hypertension. Central obesity is also associated with this
syndrome. The primary causal abnormality of this syndrome is considered to be insulin
20 resistance (Reaven. 1988; Reaven, 1995). Hrnciar et al. (1992) estimated the presence
of the Syndrome in 5-10% of the general population, in 15-30% of patients with arterial
hypertension, in 65-90% of NIDDM, in 10-20% of hirsutic women and in 30-50% of
patients with myocardial infarction. Piedrola ef al. (1996) reported that 82.5% of 40
newly diagnosed coronary artery disease patients were insulin resistant and 27 of the 40
25 had an abnormal OGTT. Hyperinsulinaemia and insulin resistance correlate with the
severity of peripheral vascular, coronary and carotid artery disease (Standl 1995;
Reaven 1995) and are also involved in microvascular angina and exercise induced

coronary ischaemia (Vertergaard ef al. 1995).

In a survey of cardiovascular disease and Syndrome X in 2930 subjects. Ferrannini et
30  al(1991) reported that isolated forms of each condition of the syndrome were rare but

were always associated with hyperinsulinaemia suggesting that this is the key feature of
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15 Hyperinsulinaemia and insulin resistance have also been been shown to be prominent in
multisystem diseases such as systemic lupus erythematosus and progressive systemic
sclerosis. The serum fasting insulin levels in 21 such patients were double that of
normal controls and they had significantly higher triglycerides and lower HDL

cholesterol levels (Mateucci et al. 1996)

20 Cancer

Hyperinsulinaemia. a diabetic pattern of glucose tolerance, an increased rate of HGP
and insulin resistance are associated with many cancers including breast, colorectal,
gastrointestinal, sarcoma, endometrial, prostate, head neck and lung (Tayek
1992;Copeland, Leinster er al 1987, Copeland, Al-Sumidaie et al. 1987; Tayek 1995;
25 Nagamani ef al. 1988). Bruning et al.(1992) demonstrated that the log relative risk of
breast cancer was linearly related to the log C-peptide levels. This was independent of
BMI (body mass index) or WHR (waist to hip ratio); the 223 women with stage I or
stage II breast cancer were insulin resistant and had significantly higher C-peptide
levels than the 441 controls. In a recent study of 2569 histologically confirmed cases of

30 breast cancer and 2588 control women an association of breast cancer with late onset
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tointr aVelﬁﬁgﬁoéilﬂcPﬂﬁﬁvlhaic"ﬁ'ﬁﬂerageutic uses of the invention.

The following are given by way of illustration and not limitation.

15 The invention will be applied to the prevention and treatment of autoimmune and
related diseases by injecting pharmaceutical preparations of the monclonal or polyclonal
anti-anti-Vf antibodies or equivalent ligands, the peptide fragments or molecules
recognised by these antibodies and functionally active vectors containing RNA or DNA

sequences coding for such peptides or molecules.

20 Injection of antibody will be designed to prevent the development of autoantibodies of
the same specificity by feedback mechanisms suppressing existing B cells or by an
idiotypic network of antibody development giving rise to protective antibodies (see
pages 17 and 25). Soluble peptides or other target molecules recognised by the
pathogenic anti-anti-V[ antibodies will also be used to induce low dose tolerance, the

25 specific blocking of already activated B cells (see pagel7) or in larger predetermined
doses to block the action of the mediators of specific nephropathy such as TGF-f3 (see
page 27). Vectors containing appropriate nucleic acid sequences will also be injected by
predetermined regimens to allow the long term in vivo secretion of soluble products
which will function as tolerogens. The peptides, proteins or other molecules recognised

30 by the anti-anti-V( pathogenic antibodies and the anti-Vp immunogens used in the



wi th PCOS which indicates a primary abnormality of insulin secretion
(Holte, 1995). Such wonen al so have a hypergl ycaem c and

hyperi nsul i naem ¢ response during an oral glucose tol erance test
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medul lary cells (Fig. 3). Such autoantibodi es can be the cause of increased
5 adrenal i ne secretion causing the adrenal hyperandrogeni smin PCOS.

Adr enal hyperandrogeni smfrequently coincides with ovarian hyperandrogeni sm

whi ch is generally acconpani ed by LH augnentati on. The abnormal pattern
of ovari aBRIEF BE§ FJON OFRTHEFHKAURESart | y be expl ai ned by LH
hyperstimul ati on of thecal cells and a hyperresponse to GaRH. Insulin
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hyperinsulinaemia = has been Er oposed as the mmjor candidate of ovarian
dysr egul afigwe CERiaiming o rgrmal humagdigyroid section with a monoclonal anti-anti-Vp

antibody detected by a fluoresceinated second reagent.

Figure 3. Staining of a normal human adrenal section with a monoclonal anti-anti-Vf

15  antibody detected by a fluoresceinated second reagent.

Figure 4. Staining of a normal human intestine section with a monoclonal anti-anti-Vj

antibody detected by a fluoresceinated second reagent.

Figure 3. Staining with an anti-anti-V monoclonal antibody and fluoresceinated second
reagent of a pancreas section from a child who died at diagnosis of diabetes from

20 uncontrolled ketoacidosis.
Figure 6. Sequence of the ESRP1 gene.

Figure 7. Predicted protein sequence for the ESRP1 protein.



15 Hyperinsulinaem a al so appears to have a role in adrenal

hyper andr ogeni sm however not directly but by synergising wth ACTH
stinmulation (Mghetti et al. 1996). The secretion of pituitary
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Detection of anti-phospholipid antibodies

Flexible 96 well flat bottom plates (Falcon, Becton-Dickinson) were coated with S0ul of
50pg/ml in ethanol of cardiolipin, phosphatidylcholine, phosphatidylserine and 50ug/ml
15 in methanol of phosphatidylinositol (Sigma). Control wells were coated with diluent
alone. The plates were left at 4°C until evaporation. Unbound sites were blocked with
0.1% human serum albumin (HSA) in phosphate buffered saline(PBS). The plates were
washed with PBS containing 0.05% Tween 20 (RTM) and incubated with serial
dilutions of sera in PBS Tween (RTM) or MoAb culture supernatants. After incubation
20 for 1 hour at 37°C or overnight at 4°C, the plates were washed again as above and the
bound antibodies were detected using a 1:500 dilution of biotinylated anti-mouse Ig
(Amersham International plc), incubated for 30 minutes at 37°C followed after
appropriate washing by a further 30 minutes incubation at 37°C with 1:500 streptavidin-
biotinylated horseradish peroxidase complex (Amersham International plc). O-
25 phenylenediamine (Sigma) was used as substrate and the colour was read at 450 nm

using an Anthos ELISA reader.



massi ve obesity after normal body weight was achieved (Fletcher. et al.
1989). 10 Therefore. hyperinsulinaenm a appears to be a primary abnormality
| eading to obesity. In adult obesity, hyperinsulinaema is also
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In a recent cross-sectional stody of patients with obesity and

di abet eld) t phogphelipideantibodies. of Cushing's syndrome was reported to be 3.3%
(Leibowitz et al.1996). Pre-clinical and sub-clinical cases of
Cushing's WQlch . ' S add to this 30

figure con X f SusS—fasttorr ic hypercortisolism
has been 34
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urinary free cortisol and an increased response to ovine

corti cot r opponockinebaitibgdics wermteste®diive il of each 88B3erum was mixed with 95ul hard
spun normal human plasma and incubated at 37° C for 1 hour. To this was added 100pl

15 of appropriately diluted Russell’s viper venom (Diagen) and 100ul of diluted platelet
substitute (Diagen) and incubated for 30 seconds. 100ul of 0.025M CaCl, was then

added and the clotting time measured. Clotting time in the presence of normal mouse

serum was approximately 55 seconds while in the presence of the said immune sera the

clotting time ranged from 10 to 30 minutes. A control murine antiserum did not prolong

20  the clotting time above that of normal mouse serum.

Staining of diabetic pancreas sections.

Pancreas sections from a recently diagnosed insulin dependent diabetic patient who died
accidentally (from diabetes unrelated causes) and pancreas sections from normal
cadaveric organ donors were stained with anti-anti-V monoclonal antibodies. The
25 normal pancreas sections showed intraislet staining as expected (see Fig. 1) but the
diabetic pancreas either did not stain at all or stained very faintly. This indicates that in

this patient the relevant o cell antigens were downregulated or switched off.

In contrast to this, anti-anti-Vp staining of pancreatic sections from three children who

died at diagnosis from keto-acidosis showed a proliferation of positive staining cells



ACTH hypersecretion can occur in the absence of a pituitary adenoma but in
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to activating signals (Robi nson and Hederer, 1994; Beni'tez et al.

1995) . 5 18f ditferem genaticSpnstitetien 1R canst imimaniunsontrelleddictreagidasis and deathyndr one
Xis th At i ony. of i nsul i i i nt ol C d -
Very | ow SETBDNEY ity BT ot ] 28R A MpERER BB WEhIREE sebNirgn°

density cells.| i poproteins (HDL) and hypertension. Central obesity is also

associated with this syndronme. The primary causal abnornmality of this
syndronme |§.consi derled 1to ,bet_i nsulin 20 resistance (Reaven. 1988; Reaven.
ectof taongoclonahandisantis A-aAnd

1995). Hr# g L o¥ hetpeantifodigsom jntach hpman islets gvirpe Syndr one i n
5-10% of the general population, in 15-30% of patients with arteri al

hypertensg bl 1R 0enf L Nk 05,2090 ' 1 dydqp 30-50%
N U o e R G e C A I
r epor t1€d mediung cohtainihg 400% foetalevhly sknamnesdcultorednar ya avhesmyratios esfse

patients were .insuylin resjistant and, 27 of the 40, 2 had .an nor rmal OGIT.
Hyperi ns u?‘m{g‘\elmaéeq%r%@oil%ﬁlﬁeﬁ "Y%@lr’sf}’ﬁns@@ec’&e léTnaFle?%Wfﬂ Rlgfes. Three g%(ﬁeri ty
of peri phitetlthe/ ARainRfromCRIpABAE Yve Gvas Rafifllfy RHoVEY afll sBRI: (5 ANdine1995;

Reaven 1995) and are al so involved in_mcrovascul ar angi na and exercise

i nduced controf gielf syeqe ther pulerpdwithenedivmalong aad the testvggphybridoma cultnreg
survey of

For r anni nitiarrupt 3t e SERST AR RIIR B, Goal PR SR EE R W hai 11 on
of thaSsyadeord MM el supernbaht in eacheidll Mavedfoded Qhd ahdred st dbove and
hyperi nsul i naem a suggesting that this is the key feature of
replenished with"medium alone or hybridoma supernatant diluted as above. This was
repeated daily for 2 weeks except that the supernatants were not removed during the
week-end. At the end of the experimental period, the insulin in the stored samples was
measured using a DAKO insulin kit according to the manufacturer’s instructions. The
20 results demonstrated that the insulin levels in the test and control wells were almost
identical at the start of the experiment. Twenty four hours after the addition of antibody
the insulin level in the test well rose considerably higher than in the control well. On the
third day insulin secretion in the antibody containing well dropped to approximately
50% of the control. On the fourth day insulin secretion in the test well was again above
25 the control well, while on the fifth day the levels were similar. The results given in
optical density (OD) readings in Table | demonstrate that while insulin release in the
control well was fairly constant, there were sharp fluctuations in the test well during the
first experimental week. During the second week insulin in the test well dropped and by

the tenth day no secretion could be detected while in the control well secretion was well

30 above the background OD reading. Even though further measurements of secretion in



the syndrone. Sowers et al., (1993) have al so suggested t hat

hyperi nsul i naem a nmay contribute to the devel opnent of hypertension by
pronoti ng at heroscl erosis and vascul ar renodelling. Insulin resistance
has been BSWOER t 0 be associated with i ncreased car BET/GB3giNI151

t hi ckness (Suzuki et al. 1996) and carctlid artery plaques (Laakso 5 et
al. 1991). A recent prospective popul ati on-based studyby Sal onen et al.
(1998) the SHRPSIWellstvide RYPQHIQBHE, thEBloweRtd SfecISdIbf Msllabicticdidaen tHe t he
eti ol ogy of hyﬁertensl on and dyslipidem a. Mller et al. (1996) :
denonst r atatohwell indicates hafseeretipmconld bave qaprigd emfor severglgpergdays nedi at ed
signal ling caused insulin resistance, hyperinsulinaem a.obesity,

i ncreased —pAggFaltri gl ycerides and free fatty acids in transgenic mce. In
NI DDM 10 nuscle biopsies indicate a generalised deficiency of inositol

phosphogl ycan nedi ators of insulin action (Asplin et al. 1993). The
pat hogeni cEffiert iob adores!aabanti-red TER B antimdied on humapriglsts-in et w th such
medi ators and induce insulin resistance both by downregul ating t hem

and al sp by disrupting pulsatile secretion of insulin.

| mrunol dgi-caH-y—redi-ated—mu-ti-system-di seases—15—Hyperi-asu-naeni a and

insulin resistance have al so been been shown to be prom nent in

mul tisyst gmayiNgeases Opfithl Ten§ivst €M C Dayits  er yidrivat Desstyand progressi ve
system c sclerosis. The serumfasting insulin Tevels in 21 such

pati ents were doubl e that of normal controls and they had
significantly hlg¢her triglycéepdels and | owdeSHDL SRt t erol | evel s
(Mateucci et al. 1996) 20 Cancer Hyperinsul i naem a. a diabetic
pattern of glucose tolerance, an increased rate of HGP and insulin
resi stance are associated Wt meny cancers Trnchuding breast, col orectal ,
gastroi ntestinal, sarcoma, endonetrial, prostate, head neck and | ung (Tayek
1992; Copel land2.118i is0&r et 2H2198848 Cofel afeh99Al - Suni dadild4et al . 1987;
Tayek 1995; 25 Nagamani et al. 1988). Bruning et al.(1992) denonstrated
that t |pg ti risk,qf, regst er was |i ly related to
the | og@c-:gept&i%gg‘ I%isell S. %ﬁl 3 \N%‘g“?ndgpen@?r?t% of lgﬁy(body mass

i ndex) or WHR (waist to hip ratio); the 223 wonen with stage | or

stage || b¥ea$236anc@s7 wer 8.256suR240r edDst &fi85and had 1.9 ficantly higher
C- pepti de

4 2513, 2,377 2.124, 2.187 11 0.482 0.842

5 2.446. 2.450 2.506. 2.545

Optical density was measured using an Anthos 2001 plate reader at 450 nm with

15 reference filter at 650 nm. Optical density for culture medium was 0.532.

Demonstration of naturally occurring anti-anti-V autoantibodies in human sera

Anti-anti-V antibodies were generated from spleens of mice immunised with culture
supernatant from hybridoma cell lines secreting anti-TCR V(6 antibodies. These anti-
anti-VB monoclonals were shown to bind to the anti-Vf immunogen in ELISA;
20 therefore the use of this immunising reagent as antigen to detect the presence of auto
anti-anti-Vf antibodies in human sera was examined. The anti-Vp immunogen was used
to coat 96-well flat-bottomed plates overnight, the unbound sites blocked and human

sera added in 1/30 dilution to the wells. After 2 hrs. incubation the plates were washed



| evel s than the 441 controls. In a recent study of 2569 histologically
confirnmed cases of 30 breast cancer and 2588 control wonen an associ ation
of breast cancer with | ate onset

36 vicedisers has al so been noted (Tal amani et al. 1999¢T/GBbe02ds1 ect
role of insulin in pronoting tunoufps has been shown in a rat nodel of
colon tunours (Tran et al. 1996). Cancer cachexia al so appears to be
characteri . C { nt C SO j 2 : I m a,
T educed t Granp st e bR RO Racs RS RO Bitbe coning R ALERRRDL C.
5 and audgented peripheral |actate production. The insulin to glucagon
ratio is also reduced; increased circulating glucagon |levels are

associ at e i, th the, tunour-bearin . staje (Cersosino. et al. 1991) which
S conol ot BARE i (dfpicke TAHP e3aa SBepobAingangom. (reg oRredRbsticndpppisy Miby

al . (1 995)s deummesty db&ihd RabelidI CTRASEA ARl Sk NoabrCagRR: FaHuiBully

hor none t herapy sel ectively supported host anabolism and inhibited tunour

growt h 10 spré¢adeandslemonstaate ghe highpst levalhafrastaanébodyrasyeanbefate dipgnodisvAirsprent

nci dence Brreanes of bingili T Qud/ CORASOR e 67 WL spoltnd whf ¢ "¢

Di agnost i Gnoith® pifythacfiist samglet BRd aREpPetdCtoU3®s DVimdrlles befoendiaghosis. This The
following are given by way of illustration_and not limtation. 15 The
i nvent i on deManstRien S| traggiepnatue qfthis aytqapibedyand tbal ibay ot baleng-tefMine and

rel ated dhﬁgﬁqﬁ%eQKati Rh&CL &%Q%fagﬁi%ﬁﬁ‘ ggfhgpé‘Eé’JeH? isQiest &¥eri gﬁ' onal

or polycl anti-anti err equi vatent 11 gan t he
pepti d&0 f riagnduetts vinal ondthertinfstions leadieg agiiicgd ¢rdlifetatios endititei dppetirasceaifd

functional ly acti vectors._containing RNA or | sequences c¢odjng for
such pept i3988Teal GB1-liekndeSCR 5 &ws@%heowtfeﬁm%%aava hapig R§ENS¥hed to

prevent theAlevelioPais: odvet thaan! {obé)%fﬁsaéﬂzgl'ﬁ ]]evels i6atRA0E. PRE MV iEvEY DY
f eedback mechani sns suppressi ng exi sting ell's or by an

led to downregulation of the signalling molecules on the pancreatic f cells as mentioned

earlier (pages 25 and 40).



i di otypic network of antibody devel opnment giving rise to protective

anti bodi es (see pages 17 and 25). Sol ubl e peptides or other target
nol ecul esv{)&\gﬁ&gjgfsed by the pat hogenic anti-anti-V[err] antibodies
will also be used to induce | ow dose tol erance, the 25 sp&ETfGRISM2ISLKI ng

of already activated B cells (see pagel*?) or in larger predeternined

doses to block the action of. the nediators of specific nephropathy such as
TCF-[err] GESLE?2 page 27). Vectors containing appropriate nucleic acid
sequences WIT also be injected by predeterm ned reginens to allow the
long termin vivo secretion of soluble products - which will function as
t ol er ogensAntiFasti{J€]R V@emtoaptibddi¢snge presedthe human seeall es recogni sed 30 by the
anti-anti-V[err] pathogenic antibodies and the anti-V[err] inmunogens used
in the
generatio 5 : be—used < +el-opne
di agnostic kits to detect the presence of auto-anti-anti-V[err]
ant i bodi eDdrorblepen [IbiagRtsis FIOWM Sal i va @ptical Deflther body fluids to
ascertain susceptibility to autoi mune di seasé or asS prognostic

i ndicators Qf the progression of disease or treatnent efficacy. 5 Vari ous
aspect © and“@nbotftfrent s ofdathe pr esEest antigeanTes/Cantiol GanolMetidern) i bed i n
nore detail by way of exanple. It will be appreciated that nodification of
detail may be made wi thout departing fromthe scope of the invention.
BRI EF DESCRIPITON OF THE FIGURES —10—Frgure I —Starmmygof—=aormal hunman
pancreatic section with a nonoclonal anti-anti-V[err] ant i body

detected by a fluorescei nated second reagent.

1 5/1989 1/1991 0.082, 0.080 0.124, 0.134

2 2/1989 1/1993 0.087, 0.076 1.5 0.058, 0.054

10 6/1989 0.079, 0.074 0.076, 0.063
3 5/1987 12/1988 0.074, 0.072 4.4 0.016, 0.017
12/1987 0.109, 0.097 6.1 0.016, 0.018

10/1988 0.060, 0.057 2.9 0.021, 0.019

15 The test antigen was culture supernatant from an anti-TCR VB producing monoclonal

cell line.

The Test/Control index was obtained by dividing mean OD test by mean OD control.



Figure 2. Staining of a normal human thyroid section wth a nonocl onal

anti-anti-V[err] anti body detected by a fluorescei nated second
reagent. Figure 3. Staining of a normal hunman adrenal section with a
nonocl onaWwoedost7ant i - V[ err] 15 anti body detected by a fl (RGCEEBWMIEiled
second reagent. Figure 4. StainiA§ of a normal human intestine
section with a nonoclonal anti-anti-V[err] anti body detected by a

fl uoresceig{g@;%ljecond reagent. Figure 5. Staining with an

anti-anti - nonocl onal anti body and fl uorescei nated second

reagent of a pancreas section froma child who died at diagnosis of
di abet es Bifdihg Gpecifi6ifies 6f hesbdiciapami-dMSTER VB antibbdigsir e 6. Sequence of the

ESRP | gene. Figure 7. Predicted protein sequence for the ESRP1

pr ot ei n. WO 99/ 05175

PCT/ GB98/ 02151 — 38

EXPERI MENTAL The foll ow ng exanples are.given by way of illustration
not by waxyQf cdd P@ag@ﬂti on. Deveh Then@fty MONOCI Onal anti bodi es

M ce were I mmuni se |ntraperitoneaIIV&ép§E‘)—ﬂT%lp W 4 weekly injections of 0.1

m 5 nonoclonal antibody hybridoma cul ture supernatant against TCR V[err]
specifiskities. The spl simgat & t hen Expertoend 2and si ngl e cel |

suspensi ons were prepared. The cells were fused with Sp2 nyeloma cells
usi ng standard techni ques known to workers in the field

Anti-TCR VB (Immunogen)  0.413 0.399
Culture medium (Control) 0.046 0.040
Cardiolipin in ethanol 1.002 0.998
10 Ethanol (Control) 0.156 0.126
dsDNA 0.210 0.242
Poly-l-lysine (Control) 0.119 0.129

Optical density was measured using an Anthos 2001 plate reader at 450nm with

15 reference filter at 650nm. The anti-TCR V[ was used as culture supernatant.

Screening of pancreas library with monocional antibodies (MoAbs)

Libraries in Agtll have DNA sequences inserted into the EcoRl site and can be
expressed as fusion proteins under the control of the lac promoter. Therefore they can

20 be screened with antibodies.

In the present case, the method described by Webster es al., 1992 (Methods in
Molecular Biology vol 10. Immunochemical protocols Ed.M.Manson) were used to

screen a Agtll human pancreas library (Promega). Briefly, the bacterial strain Y1090



and related fields. The antibody producing clones were identified in ELISA
usi ng per oxi dase conjugated anti-lg reagents. The clones were further
screened aqgai nst _the 10 i mruni sing reagent. double and single stranded DNA
and ani onV'® B3YBnol i pi ds. * Met hods,_used were standar &&B@ﬁ?ﬁ’%@s known
to workers in the field. Detecti &R of anti - phosphol i pi d anti bodi es
Flexible 96 well flat bottom plates (Falcon, Becton-D ckinson) were coated
Wi th 50[ erw3s trgysfected with bpeterigphage mixed pithropltess agazesgi asdi platad onto media

e e BRI Y U

al one. Thehpbatlee therellsabtfoah cl¢aerplaquesniiit lappropriateadilutions 4fhshagel sdches
wer e bl ocked with . 0. 1% human_ser um aJ bum QBQ(SHSA i n phqosphat e buffered
sal i ne( PBSYSCregh Plafus wiseydiog one phages HEFFURE Meprsiel -aﬁ*&ﬂrréafes 6594brReen 20

RT dJd t | [ ' ' P ¢ Twee RT
f)r M)Abagqcﬂv? ﬁ?%% sﬁlgg\r%nz%lgbae?]? g {nﬁ?%egplofﬂg{ljﬁ%rﬁ(%u%ﬁq gqug'g??mé}t@3 érriv’C

or over ni @ehleidhed prd SERuell) higatHagbeen v&aked e ssoprbpet 8iD-thisgsibavada (I#TG)e
bound anti bodi es were detected using a 1:500 dilution of biotinylated
ant i - mousavhigh induceg theeP-galaptosidaser genei (vithin ghechgtl P hintd achach thercIB9A Hagut es

t 37 C followed aft i ' further 30 pinut
Mncubat 1 ofvest mss s iy B hfiope £ooBRO PR AMATE N 89 Bifedl diipd famyd anl! M1 oS
hor ser adi shicRQKigY] daARBIHOPRIEN WIS PadBuked axkiah iional eRteddionOof AR p-

phenyl enedi am ne (Signma) was used as substrate and the col our was read at
450 nm0 galagisidigseaprotamhals thel cghoxyemneinus. Membrane-overlayed plates are then

29 o 11 TR e R AR A5 om0 B8 1504 ol
in water hy ihdreasoaThe ehehibranks 9l theatremeoed hedrpekitddutocremdive dactdiisiCidbeisng t he
poly-1 - | ysi ne, solution, 50[err] _of single stranded or doubl e stranded
DNA ( Si gréind Jwpkad; with the MoAbs to detect cDNA clones coding for protein sequences that
react with the antibodies. For this procedure, the membranes were first incubated in
15 wash solution (5% milk powder in PBS containing 0.02% Tween (RTM) 20) for 30
minutes to prevent nonspecific binding of antibody. They were then rinsed in wash
solution and placed in petri dishes containing neat MoAb and placed on a shaker for 2-3
hours. The antibody was then removed and the membrane washed in 3 changes of wash
buffer for a total of 30 minutes on the shaker. The wash buffer was then removed and
20 the membranes were immersed in a suitably diluted horse radish peroxidase labelled
anti-mouse antibody (Sigma) for 1 hour on the shaker. The antibody solution was then
discarded and the membranes washed with 3 changes of wash buffer over 30 minutes on
a shaker. Antibody binding was then detected using ECL (enhanced
chemiluminescence) reagents (Amersham Life Sciences). Equal volumes of the 2
25 reagents were mixed and overlayed on the protein side of the membrane for 1 minute.
The excess detection reagent was then drained and the membranes covered in Saran
wrap and exposed to autoradiography film (Hyperfilm™-ECL) in a cassette. The films
were developed and matched to the agar plates containing the plaques. Positive plaques
were picked out using pasteur pipettes and transferred to 0.5 ml of phage eluant
30  (SM:0.1M NaCl, 0.01M MgS0,4.7H,0, 0.05M Tris base, 0.01%w/v gelatin (swine skin

Type 1. adjusted to pH 7.5) containing 50 ul chloroform as preservative. Positive

plaques were rescreened until all plaques on the membrane were positive.



5 1Jerr]g/m in PBS containing InM EDTA was added to each well and the

pl at es i ncubated for 1 hour at roomtenperature. The plates were
washed in PBS. Renai ning bi nding sites were bl ocked with 0.1% HSA in
PBS. Thewo swoss7swer e washed wi.t h PBS cont ai ni ng 0. O5PCTAGRIB0ASL ( RTM
and incubated with serial dilutions of46era or MADb culture -

supernatants. Binding of antibody was detected as described above for anti-

/10 phosppglvnRirske@Rtinkesthi88 (PCR) ampil§&kion @ EDNA Blena@nt i coagul ant ef fect of
anti-anti -‘V[e_rrT_a_ntTﬁdﬁé'.—_)_—‘EWVer al strains of inbred
m ce i muni sed by various anti-TCR V[err] ,rr‘%Tocl onal t i, bodi eﬁ wer e

t est ed. Fﬂsmn[c&ﬁz} iclases, cletveaprifisd ras desartbedipradou s vess pmplified psing the

aded 1 oM HRE ARt R PRRIGPaBhendl L o Spl Hendititter 075

100 of diluted platel et substitute (D agen) and incubated for 30
seconds. }8Alps@PhfindcaMedea08 jivas t hen added and the clotting tine
nmeasured. Clotting tinme in the presence of nornmal nouse serum was

approxi mately 55 seconds while in the presence aof fh id, ] a the
clottidy Fomsardngdieverse PRy gﬁ%d%MdF@%&ar& aaoal Gom ABGRIT T ai g
not prol 0%?0/5%(514“?0‘1"' CAE TRTIAGE, ABRY RVERE: 8TGETIBGAT CTG CUG CAT

St ai ni ng of di abeti ¢ pancreas sections. Pancreas sections froma
recent|y diGDAGCGAQOGG ICGERIENGUT GGaPetkin Epaet) diag RioDifiAepolymerase

acci dent al I(y (from di abet es unrel at\%g sesg?eﬂ)n&[ pancreas sections from
nor mal (Stratagrngd | {Unio FHRI 8IS 2 e W fth anti-anti-V[err]

nonocl onal anti bodi es. The 25 normal pancreas sections showed intraislet

stai ni ng %e%mﬁ%&ﬂnéas@w% dddel)duRith & Néinute prélhaPal9sCppadiceatreThber did

g
not stain at all ‘or”stained very faintly. This indicates that in this
pat i ent0 t heactioh evintvas ovetlayednwith el®phvenieerdbwilr dybesamvsts oFacsdiin ch ENAT f .

In contrast to this, anti-anti-V[er st ajl. ni of pancreatd ¢ sections from
three chi |ldegRalgrsler (Pequ]n- G“eétce%‘isagkﬁgvgﬁ?’ Hf%%rgmé.'&ﬁdaa(?:?lzov&omed a
proliferation of positive staining cells

94°C (denaturing) 1 min, 55°C (annealing) 2 min, 72°C (extension) 3 min, for 36 cycles.

The last extension was 7 minutes. The PCR products were stored at 4°C until analysis.

Analysis of PCR products

15 A 1% agarose gel containing 0.5pg/ml ethidium bromide was prepared in TAE buffer
(Tris base 242g., glacial acetic acid 57.1 ml, 0.5 M EDTA (pH 8.0) 100 ml. dH,O up to
1000 ml). Ten pi of each PCR product was loaded with 2 ul of sample buffer. Two pl of
100 base pair and 1 kb DNA ladder (Gibco, BRL) were also loaded on either side of the
PCR products for reference. The gels were run at 100 V for 1 hour. The PCR products

20 were visualised under UV light and photographed using Polaroid (RTM) 667 film
(Polaroid, St. Albans,UK)

DNA sequencing

The identity of the PCR products were checked by sequencing using ABI PRISM Dye
Terminator Cycle Sequencing ready reaction kit and ABI 373A Sequencer (Applied

N
(9]

Biosystems, Perkin-Elmer, Foster City, CA.).

The cycle sequencing reaction mix was as follows:



40 outside the confines of islets (Fig. 5). This may have been due to

| ar ge anmounts of aut oanti body reacting in vivo with the lamnin
bi ndi ng-11i ke%qprot ein or other target proteins causing proliferation
and ni gr aWQ¥{™ he [err] celts outside of the islets. PCT/GR9BM215 e

scenari os described above could fit intd7a spectrum of responses by
individuals 5 of different genetic constitution to cause ful m nant

-uncont r ol | estlirdtor railyl esiction Rix d A IPCR productd (iMoi 30 gl BQ?]M" ﬂ%rt:h
fraglle[e:%,lT cells and NIDDM in those with nore robus%]my i ?

Ef f ect of 16hep a2 pl ayarlayed bethaS%mngiamesrabmlmneambemwmrplmuans in

vitro. i S etsfro |c organ do

washod i n B PRETRREEGIAR AR Bl pdcoRiihg S 25dSTosng oger’ S00G i 3R
cul tured akecndQnsnéQtfoatls deceifds, 60°C BRI ﬁﬁhﬁf@é ?ép\éat@@(fof 5l kéle?efdhé’@(l)l gin
t he sarre mediumin 24-well plates. Three days | ater the ne rom

dupl i cate RBERgoRPsodusioMers yransfaneddo ahﬂmétmncmeamfu@otl{bes rdn@. 2[The 3M

trol t t est th
ybr | domn. €0 el GRLERL I SHs dbob Eanelyerd Ao e Sibes PEreTrimed vi ¢ n
an equal vahdipRcéf od fc@ifdik redinduies, then c@rﬁthﬁfgeaﬁt hx 60(3 Rin S80S @i ke cf fpeach

wel | was renoved and stored as above and epl eni shed w th nedi um al one

or hybri dofRagelpwiytionawas dissardesdandstheinsilet W’cﬁhed indl$% ethancrlefibamdms deirey for
2 k t { d
R G RN T S D

sanpl ed Owasentrifugenreasured using a DAKO insulin kit according to the
manuf acturer's instructions. The 20 results denpnstrated that the insulin

| evel s in Ehee t§st azg 8ont r;ol &I | s were al nost i dentical at the
start of t clL ur hours after the addition of antibody
the insulin level in the test well rose considerably higher than in the
control wefthe dedt fitnple pellefdi Hilred Rsubpinbd nSEGHE

containing well dr oppped %o apprf)m %t%b?l . @glg/g’{)?&drﬁeb conf?g%lélg%gé{% he
fourth dayfdarmemidens siebmess; 60 mg/ntl Hdue depttranahlZvame &DRTA (pHO8.8) 25ohithe).
control we on the fifth da els were simlar Ttaeresults
gi ven in The s%’BPIeEa‘T'erae‘f?ﬁef‘Vl @Eﬁ)ceﬁgﬁ%?ﬁeﬁ vrelg| ther heated it 95E efor at

whi | e ilSsuminutéseh@Bkept! i {cBuntil readsOR) Q4. %Elsaﬂﬁ&sf@b{el %a&&f‘%ﬁatgt gidrer e
were sharp fluctuations in the test well during t first experinental

week. Dur i #gylemides geb mee-sekori AQ unimtdsnat h50Q-2640 \7\é| Aftdr dpauiint almey lw.-re
the tenth t d trol
(e Lt e BV s S S M B e v

measur enents of secretion in
Eight cDNA clones were purified and sequenced. As discussed above, clones 1.1, 1.2

and 1.3 were found to code for a secretogranin 1 like protein; clones 3.1, 4.1 and 5.1
20 coded for a 67kd laminin receptor-like protein; clone 5.2 coded for a new molecule that
has been named ESRP1 (endocrine secretion regulatory protein 1. The sequence of

ESRP1 is given in Figure 7, and the predicted amino acid sequence that it encodes is

shown in Figure 6.

Cloning of cDNAs into a eukaryotic expression vector (pCR"™3-Uni. Invitrogen)

25 This was done using the unidirectional eukaryotic TA cloning kit (Invitrogen). The
linearised vector pCR™S3- Uni_does not have a 5'-phosphate group on the left arm and
therefore will only ligate PCR products with a 5'-phosphate. The forward primer used in
the amplification of the cDNA was therefore phosphorylated prior to the ligation
reaction as follows: Forward PCR primer (50-100 pM) 0.5-1ug, 10x-kinase buffer 1pl,

30 10mM ATP 1pl, sterile water to 9ul, T4 polynucleotide kinase (10 Units/ul) 1ul were



41 the control wells were not carried out, the slow rate of decline

of insulin secretion in the control well indicates that secretion
coul d have carried on for several nore days. TABLE 1 Effect of
nonocl onaWwawsosiznti - TCR V[err] anti bodi es on human isl et Sped/dgobhfisy O

Day No. Optical Density Day Optical Density

Test Contr ol est Cont roI I

2751 05%1‘% mief 4 = sty ©.ymd gmicrodentiifge tubeyangipeibated a7 o 39.46 5
2.256, 2. Zdaﬁhutesilﬁld at @458 %or 5 mmutes and tﬁe@ﬁ&ced on 1ce4The gh@%ﬁmry”r’ate’:)ﬂ7 Forward2 124,
2.187 11 . 2.506. 2.545

Opt i cal deWérF’Fﬂlwﬁ%lg‘eﬁé‘é%‘hF@Heq}%qugmdﬁalﬁrﬁ ng IZO@‘}N 6 é?@l‘hbé@mqw(alslym nm

wth 15 1 f Bf SEER bidduel wal ardRRedBh arpgédrgﬁlgeﬂens' ty for culture medium was
0.532.

5 The ligation reaction was set up as follows: fresh PCR product (approximately 10ng)
0.5-1.0ul, sterile water 5.0-5.5pul, 10x ligation buffer 1pl, pCR-rM 3-Uni vector (60ng) 2
ul, T4 DNA ligase 1pl. The mixture was incubated at 14°C for 4 hours or overnight.

The ligation reactions were transformed into Top 10F' cells (One Shot). One shot cells
were thawed on ice and 2 pl of 0.5M B-mercaptoethanol was added to the vial. The cells
10 were mixed with 1-2 pl of the ligation reaction and incubated on ice for 30 minutes. The
cells were then heat shocked at 42°C for exactly 30 seconds. SOC medium. 450 pl was
then added to the vials. They were then incubated on their side at 37°C for 1 hour at 225
rpm in an incubator. Transformed cells were plated on LB plates with ampicillin and
incubated overnight at 37°C. Transformants were picked and cultured for the isolation

15 of plasmids.

Plasmid purification

Transformed Top 10F' cells were cultured in LB broth containing ampicillin and
plasmid DNA was purified using Wizard Miniprep (Promega) kits or the Endotoxin
Free Plasmid Kit (Qiagen) for ultra pure DNA. Plasmid DNA was analysed for presence

20  and orientation of insert by PCR and sequencing.



Denonstration of naturally occurring anti-anti-V[err] autoantibodies in

human sera Anti-anti-V[err] antibodies were generated from spl eens
of mce i PHRseR Wth culture supernatant from hybri 9(5% 51I i nes
secreting anti - V[err] 6 anti bodi es. ,[hese anti - ant| -V|ert

nmonocl onal-s were shown to bind to the anti-V[err] inmmunogen in ELISA;, 20
therefore the use of this inmmunising reagent as antigen to detect the
‘presence (REFERBNCES anti-anti-V[err] antibodies in hunan sera was
exanm ned. The anti-V[err] immunogen was used to coat 96-well
flat-bottoned pl ates overnight, the unboung?_@ltes b#&:lﬁ,}%gcﬁgd human

sera added®mmaly. $p. Asheratt. &Mk and Rersmap) B (1993)eNagire, ation the

pl ates were washed 42
and the bi AgheR@nOR. P\heKHA}H?s‘EtaSGM‘W‘ d8dRR0EY., USérReend OB WXMIaseachi)) S192t ed
anti - human g 2 depicts Tesults with sera obtained from

three pr edBaarlqeltnﬁm o &, Hthams E.NubéidaydelhiTbyreh bt e Huglse: GR-VIR88Der um

sanpl es; fragm,don i ously 5 spaced and denonstrate the
hi ghest? e@gﬁxcwqgﬁﬁﬁﬁﬂf ogéf’t'g‘h{zear bef ore di agnosis. A rise in the
index of binding (Test OO Control OD) from4.4 to 6.1 occurred within 7

mont hs of A&inf 1.1 Shlasiasdl. an@Démdf, Jp@ed3 ). Rro2. atl. AdmdnS¢is O66D4-6928.agnosi s.
Thi s denonstrates the transient nature of this autoantibody and that

it may not_be | ong-term i sten e devel opnent
but per haps aré%}’v%r %eagﬂﬁ%gd%é“g%q%F§@§ ﬁﬁ’ 1@85)[ hlaée%%fu@; ggfﬁg or ot her
infections leading to T-cell proliferation and the appearance of

abnor mal  GBrsiky, @<ﬁd REGR N[ ,@1yasCHAhMPL iokAEL AUl PoM) | BRAsSakBPREY. THeat. Mave

per si st ed, however. for "at |east seven nmonths'to a year at high | evel s
in pati ent183-188i s may . have led to downregul ation of the signalling
nol ecul es on the pancreatl c [err] cells as nentioned
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earlier (pages 25 and 40).
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TABLE 2 Anti-anti-TCR V[err] autoantibodies are present in
human ser Donor Serum Di agnosis of | DDM
Density @gswos:&gl date date Test anti gen :Pc%a}’b%@k r ol
Cont r ol ( Medi um 1 5/19% 1/ 1991 0.082. 0.080
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10/ 1988 0. 060, 0.057 2.9 0.021, 0.019 15 The
test antigen was culture supernatant froman anti-TCR V[err] producing

nonocl onal wo 9gspsg@! | | ne. The Test/ Control index was QQ&%ﬂ}ﬁﬂzH
di vidi ng nean OD test by mean OD controlsy _
44 TABLE 3 Bi ndi ng specificities of nonoclonal anti-anti-TCR
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Cul ture nmedium (Control) 0. 046 0. 040 Cardiolipinin

et hanol 1.002 0.998 10 Ethanol (Control)

0. 156 0. 126 dsDNA

0. 242 YRV ysine (Control) 0. 149 g"@’gm"ms‘
Optical density was rreasured usi ng an Ant'hos 2001 pl ate reader at 450nm
with 15 reference filte 650nm _ The ant as culture
super nat ant ! ha"'goms%?ﬂ' B pSRer gé@e' ' h‘xe%hgfééog}gqsmussen
anti bodi es (ABsherbaum WIpbrAanéﬁe drfd H&5C 1.7, élé‘ﬁl W%rﬁi@@ﬂ@ﬂCWN@%ﬂt ed
into the EcoRl site and can expressed as fusion proteins under the

control of the lac pronoter. Therefore they can 20 be screened with
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was transfected with bacteri ophage m xed with nolten agarose and pl ated

onto nedi a pl ates. The agar ose-enbedded bacteria grow and nmake a
cont i nuousvd oerEIEXCEPt Where phage |yse the cells to fEkfcRbOR4s1
pl agues. At appropriate dilutions of phgige. each di screet pl aque

ari ses fromone phage infecting one bacterium Agar plates are then 5

over | ayed gifiQu@eA ¢St (Wo4NBiARGEMUN 26, IBIBIANe (Protran BASS 0.45[err]m
82 mm Schl el cher and Schuell) that has been soaked in isopropyl .
[err]-D-thiogal act osi de (IPTQ whi ch induces the [err]-qgal act osi dase

gene (wit HowserBehlingr i}, Ebahari-Boensigin My, Boansteing RasWatermap MR .SeBesabaum i n
the uniqu 0 J f - 1S kRebhe,g0rrect reading franme and
orientati gﬁfﬁaﬁ{‘dﬁé%ﬁ(}pb&%fg. }gﬁ\%%"b@' ?)'?‘?)gg%ezg?mm ch is an extension of the
[err]- 10 gal actosidase protein at the carboxyterm nus. Menbrane-overl ayed
pl at es ar eHamsnE.N., GharaeljAd{.eBoay, M.Is| Paél Sy, Maoworth-dopegil Gr endaHughesng t he
productjon_qf t fusi on protei to increase. The nenbranes are then
rem)vedg an Ms&ég-’ ‘0 £%'H1%§/%'1§L{‘j'tl@H-al debris and probed with the
MoAbs to detect cDNA clones coding for protein sequences that react
with the ahdrROENeSChdn0l. KR, AsREREERUA ALY RETGHEAREA Bing Hudhes EiRigubat ed
in 15 wash solution (5% m |k powder in PBS containing 0.02% Tween (RTM
20) for 30(1986). Archulmtesn.tMedrldbehtS3ndldépeci fi c bi nding of antibody. They
were then rinsed in wash solution and placed in petri dishes
cont ai nin I f < The
anti body e N e NBRRCY (b Edoy. L 0 Sr08 s
buffer for a total of 30 m nutes on the shaker. The wash buffer was then
renoved aridaskins. KhendibfeDudiing Mg p92)i Briensee2#9, n433-443G.abl y dil uted horse
radi sh peroxi dase | abel | ed anti-nouse antibody (Sigma) for 1 hour on
t he shaker,, The tibod | Ytion st i d .agd -t nbr anes
washed 0 VA BrRgda bt Qs B A7 sUbl DS MY ST 03B,
Anti body binding was then detected using ECL (enhanced
chem | um ngseeamnde) EIRaResimck A Boaintibwl W.BC eages D.ELgadler VEYUNES88)K t he
2 25 reagents were m xed and overlayed on the protein side of the nenbrane
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WO 99/ 05175 46 Pol ymer ase
chain reaction (PCR) anplification of cDNA cl ones Ei ght cDNA cl ones,

pl aque pukyd bfgkips described previously, were anplified us t he
fol lowing-anplification mix: Taq Plus ($4ratagene) 1 Ox Lovf‘%ﬂ??%@é%‘tl on

Buffer 5[err]l dNTPs (Pharmacia) each 200 [err]M 5 Forward and

Reverse priegdati, A6 I ; . Al GCA
TGT CAG TAT AGG AGH: RobnBll PO SRy Pl Sl S Rdbereln. 5 2 B0 0
CGC TCA GOPiab@es P6r2d%2H.mer) Taq Plus DNA pol ynerase (Stratagene) |-
Unit; cDNA tenplate 2 [err]l; dHerr]Oup to 50 [err]l. The DNA

POl e 2SS MRS Ay A P B e o T
pI aced in a DNA Thermal Cycler (Perkin-El mer Cetus, Eneryville, CA)

pr ogr anmredKkéntfaah, 6\6d ShamoorR41.€1943 Dr®eRE 824190498 . M n, S5[err]C
(anneal i ng) 2 mn, 72[err]C (extension) 3 mn, for 36 cycl es. The | ast

ext ensi gn e M? é 29 The PCR_products were stored at 4[err]C until
anal ysi aakso Mhf i G73h) Perossiadlbromb. 18: 106815878gar ose gel contai ni ng
0. 5pg/n1 et hi di um brom de was prepared in TAE buffer (Tris base 242g.,

gl aci al aceife BSE.ORBIHY. mA Ge2ei M/ ERTR €P 8, ]
1000 m). Ten [errI]I oﬁ‘ each ! CRJpro uct vva|-ll§I§ oade l\/?/lthSZ ag{rzﬁ] oPnsaane

buf f er. Tweollexp] 11981). J.Exp.0deddSs, §24-91tand | kb DNA | adder (G bco, BRL)
were al so Ioaded on either side of the PCR products for reference. The

0o, 5l % A, o o SR, B B o Lo

(Pol ar oi d, 44Si481-A|99ans UK)
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DNA sequenci ng The identity of the PCR products were checked by
sequenci ng using ABI PRI SM Dye Ter m nat or Cycl e Sequenci ng ready
reaction ko swd17Bl 373A Sequencer (Applied 25 Biosystens,pdecEIsp2EIET,
Foster GCty, CA). The cycl e sequefigi ng reaction mx was as foll ows:
PCT/ GB98/ 02151 47

term nator g@agkni Pa&chep, mw -Mgf,@arrrM  GIRGEYieH, quPme (H.00tk38.. rsgvaéaE&gr] 1)

3-6[err]l priner 3.2 [ err ulgto 20 err]I over | ayed with
[err]l |igh€., ﬁlmeﬂlh,diLNameslIleml B 6184).i Diabetes, 43h&2 -Ther nal
Cycler. and run according to the follow ng program 96[err]C for 30

seconds, Thg&@g%%ﬁo a&§§ @R,%beﬁq[&r ug}f?r&%x @H&H{?Frﬁé’ g@ﬂ:for 25

cycl es. err] enS| on'p sTwere tran e o1l 5n
m crocentrifuge tubes and 21 of 3M sodi um acetate (pH 4.6) and 50
[err]] of 9&MMteddearihl Miglieriailed Befoai tCibd3olokere MiBr, t Maechini B., &namplewced

on ice f t hen trifyged at 13,000 rpmfor 15-30 m nutes.
The tééhgéégsé‘e%&hﬁmmgﬁgr é@'&?ded and the pellet washed in 75%
et hanol . The tubes were respun and the ethanol solution was carefully

renoved andviAsinPal, ﬂ’ eiCaftiutte N, An BiSteanaP 5. OAckesh," Af de® Longo, F.MPY @983t i on
and | oadi ng of sa he dried sanple peIIets were resuspended in 6

[err]| of IB@@EWQ%MMSQdel oni zed formani de 5 vol unes; 50 ng/m blue
dextran in 25 nM EDTA (pH 8.0) 1 volune). The sanpl es were vortexed

and cent 1 el I BIER L RGRNCat6d S ABLEU BCHAN B2 Hlaudh RUYBRaREC

kept inice u read o T oa he san’p es were’loaded on
acryl am de YeMugpes MJIQIQ%D. BClin Budezsinal. MetB0 8 PBBD-886. Af t er I oadl ng they
wer e el ectrophoresed at 2000V for 12 hours. The sequence data were

igaljiyzgﬂg fgjlc ggggtfr (gaétﬁgg RlEa'%sxlFC entxcl{/lo rt?ﬁd Vﬂagng}xﬂ tf Iﬁ(ﬂne nﬂ Sl?eq ?f ed.
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and 1.3 were found to code for a secretogranin | |like protein; clones 3.1.
4.1 and 5.1 20 coded for a 67kd lam nin receptor-1|ike protei n; clone 5.2
coded f o w 5ol ecul e t hat has been named ESRPI ? 5151
secretion regu atory protein 1. The segxence of ESRPI Ts givenin
Figure 7,. and the predicted am no aci d sequence that it encodes IS

ot 1 Bl (5o By e B S R B v R ST

uni di r ectrpnatarerult@db\retmﬁ%)d Qweaet@ i4: (47Wt4gzogen) The lineari sed
vector pCR[err]3- Uni does not have a 5'-phosphate group on the left arm
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reactivity against both an anti-TCR VP antibody and a GPI-linked TCR V8 chain, for

use as a pharmaceutical or as a diagnostic agent.

4. An antibody or equivalent ligand according to any one of claims 1 to 3 with
10 reactivity against any one of the following compounds: a phospholipid, a phospholipid
glycan. single stranded DNA and double stranded DNA, for use as a pharmaceutical or

as a diagnostic agent.

5. An antibody according to any one of the preceding claims which is a

monoclonal antibody, for use as a pharmaceutical or as a diagnostic agent.

15 6. An antibody or equivalent ligand according to any preceding claim which is of

vertebrate or invertebrate origin, for use as a pharmaceutical or as a diagnostic agent.

7. An antibody or equivalent ligand according to any preceding claim that is
derived from B cells immortalised by Epstein-Barr virus transformation or other

methods using B cells obtained from healthy or diseased humans or animals.

20 8. An antibody or equivalent ligand according to any one of the preceding claims
which is isolated by passing body fluid from animals or humans down an antigen

conjugated column, for use as a pharmaceutical or as a diagnostic agent.

9. An antibody or equivalent ligand according to claim 8 wherein said animals or
humans are immunised with antigen, are diseased or have been manipulated by drug or

25 by diet so as to develop a disease, for use as a pharmaceutical or as a diagnostic agent.

10.  An antibody or equivalent ligand according to any one of the preceding claims

which is chemically-modified, bound to a biological or synthetic substance. or which is
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12. A peptide, oligopeptide, polypeptide or protein that is bound by a monoclonal or
polyclonal antibody or equivalent ligand according to any one of claims 1 to 10, which

10 is not an anti-TCR VB antibody, for use as a pharmaceutical or as a diagnostic agent.

13.  Use of a peptide, oligopeptide, | polypeptide or protein that is bound by a
monoclonal or polyclonal antibody or equivalent ligand according to any one of claims
1 to 10. which is not an anti-TCR VP antibody, in the manufacture of a medicament for
the treatment of IDDM, NIDDM, or organ or non-organ specific autoimmune disease,
15 cardiovascular disease, cancer cachexia and cancer or any other diseases where anti-

phospholipid antibodies and/or hyperinsulinaemia and insulin resistance are present.

14. A peptide. oligopeptide, polypeptide or protein comprising the sequence of
ESRPI.

15. A peptide. oligopeptide, polypeptide or protein according to claim 14, for use as

20 a pharmaceutical or as a diagnostic agent.

16.  Use of a peptide, oligopeptide, polypeptide or protein according to either of
claims 14 or 15 in the manufacture of a medicament for the treatment of IDDM,
NIDDM, or organ or non-organ specific autoimmune disease, cardiovascular disease,
cancer cachexia and cancer or any other diseases where anti-phospholipid antibodies

25 and/or hyperinsulinaemia and insulin resistance are present.

17. A cDNA, RNA or genomic DNA sequence encoding a monoclonal or
polyclonal antibody or equivalent ligand with reactivity against an anti-TCR VP
antibody or encoding a peptide, oligopeptide, polypeptide or protein that is bound by a

monoclonal or polyclonal antibody or equivalent ligand with reactivity against an anti-
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20. A biologically functional plasmid or viral vector comprising a cDNA, RNA or

-genomic DNA sequence according to claim 19.

21. A bacteriophage clone, biologically functional plasmid or viral vector
comprising a cDNA, RNA or genomic DNA sequence according to any one of claims

18-20, for use as a pharmaceutical or as a diagnostic agent.

22. A host cell that is stably transformed or transfected with a plasmid or vector

according to either of claims 20 or 21.

23. A method for detection of a naturally-occurring autoantibody, comprising
contacting a blood, plasma or serum sample or other body fluid with a monoclonal or
polyclonal antibody or equivalent ligand according to any one of claims 1 to 10 and
with target molecules and assessing the amount of said naturally-occurring autoantibody

that binds specifically to the target molecules.

24.  The method of claim 23 wherein said antibody, fragment thereof or functional
equivalent is labelled according to claim 10 so that the labelled antibody or equivalent
ligand competes with the autoantibodies for the target molecules to form complexes and
whereby the amount of label bound in said complexes is inversely proportional to the

concentration of autoantibodies present in said sample.

25.  The method of claim 24, wherein said antibody or equivalent ligand is labelled
with an enzyme so that the formation of said complexes inhibits or inactivates the
activity of said enzyme and whereby the degree of inhibition or activation is inversely

proportional to the concentration of autoantibodies that are present in said sample.

26. A method according to either of claims 24 or 25, wherein said target molecules

are bound to an enzyme linked to a substrate such that binding of antibody to the target
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animal species.

10 29. A method of treatment of IDDM, NIDDM, or organ or non-organ specific
autoimmune disease, cardiovascular disease, cancer cachexia and cancer or any other
diseases where anti-phospholipid antibodies and/or hyperinsulinaemia and insulin
resistance are present involving appying to a patient a monoclonal or polyclonal
antibody or equivalent ligand with reactivity against an anti-TCR Vf antibody or a

15 peptide. oligopeptide, polypeptide or protein that is bound by a monoclonal or
polyclonal antibody or equivalent ligand with reactivity against an anti-TCR V@
antibody, which is not an anti-TCR VP antibody, in an effective amount, optionally in

conjunction with a pharmaceutically-acceptable carrier.
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pol ycl onal anti body m werits | Fgand recited ip €flaim I, 5
with reactivity agai an anti-TCR V[err?ﬁanti body, fof dse M 2802
phar maceuti cal or as a di agnostic agent. 3. An ant§ bpdy
with reacti tAIMSai nst an anti-TCR V[err] antibody, for use as a
pharmaceutical or as a diagnostic agent. 4 Ah_anti body or

!

Coat vt Dot b 9o ABSARH Rl spy el By e kel PRRAL AL el

for use as a againstaGMhﬁikﬁE@?iidp@,%r e A% phafth&L0EAG of a4 8fagnostic agerft,
An anti body or equivalent |igand according to any one of clains 1-4 with

reactivity agai nst any one of the follow ng conpounds: a_
phosphol i pi & a ghoophebngliar polyclonal antibefyyerapquivaleny lizand g Feted rclainy L.

doubl ded L far . . '
i agnosti & agent W realiyity aie & i TH Vi anfRRE S RO Fphmyfal or o

precedi ng cl ai ms 5\dgnbsticcagdnfronocl onal anti body, for use as a
phar maceuti cal or as a diagnostic agent. 7. An anti body or
equi val ent ligand according to any preceding claimwhich is of

vertebrate 8r i nver antibadyewith thaptivifyorgaiss e antiphER n¥Beantibedy. & use a5 a
di agnostic 20

pharmacgl%l%gi oOr as a diagnostic agent.
4. An antibody or equivalent ligand according to any one of claims 1-3 with reactivity

10 against both an anti-TCR Vf antibody and a GPI-linked TCR VB chain, for use as a

pharmaceutical or as a diagnostic agent.

5. An antibody or equivalent ligand according to any one of claims 1-4 with reactivity
against any one of the following compounds: a phospholipid, a phospholipid
glycan, single stranded DNA and double stranded DNA, for use as a

15 pharmaceutical or as a diagnostic agent.

6. An antibody according to any one of the preceding claims which is a monoclonal

antibody, for use as a pharmaceutical or as a diagnostic agent.

7. An antibody or equivalent ligand according to any preceding claim which is of
vertebrate or invertebrate origin, for use as a pharmaceutical or as a diagnostic

20 agent.

8. An antibody or equivalent ligand according to any preceding claim that is derived
from B cells immortalised by Epstein-Barr virus transformation or other methods

using B cells obtained from healthy or diseased humans or animals.

9. An antibody or equivalent ligand according to any 6ne of the preceding claims
25 which is isolated by passing body fluid from animals or humans down an antigen

conjugated column, for use as a pharmaceutical or as a diagnostic agent.
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5 11. An ant B y or “equi val ent |igand according to any one of the
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bi ol ogi cal 1br symt éreibiody swlesjualeat ligand according to amjionk dfsthecprg’aaegingedainm an
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10 clainms In the nuf act ur a medi canent for the Treatnent of
| DDM NI DDM or radioactive label, forgrasasa presmaceugiasl osae aididgnostictagentrune di sease,
cardi ovascul ar di sease, cancer cachexi a and cancer or any other

di seases re [ ho [ nt nd/ o .
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pol ycl onal anti body or equival ent |igand according to any one of clains 1

to 11, _ orgapQIcRON-ergap tspegifia apioinuune [disense, £ardigisagular diseaseccansery
pharmaceuti cal QL 133,84 cancer or angl' 8@epP %ﬁéeﬁse@g\?ﬂére anti-phospholipid antibodies

and/or hyperinsulinaemia and insulin resistance are present.

13. A peptide, oligopeptide, polypeptide or protein that is bound by a monoclonal or
15 polyclonal antibody or equivalent ligand according to any one of claims 1 to 11,
which is not an anti-TCR V[ antibody, for use as a pharmaceutical or as a

diagnostic agent.

14. Use of a peptide, oligopeptide, polypeptide or pfotcin that is bound by a
monoclonal or polyclonal antibody or equivalent ligand according to any one of

20 claims 1 to 11, which is not an anti-TCR Vf antibody, in the manufacture of a
medicament for the treatment of IDDM, NIDDM, or organ or non-organ specific
autoimmune disease, cardiovascular disease, cancer cachexia and cancer or any

other diseases where anti-phospholipid antibodies and/or hyperinsulinaemia and

insulin resistance are present.
25 15. A peptide, oligopeptide, polypeptide or protein comprising the sequence of ESRP1.

16. A peptide, oligopeptide, polypeptide or protein according to claim 15, for use as a

pharmaceutical or as a diagnostic agent.

17.  Use of a peptide, oligopeptide, polypeptide or protein according to either of claims
15 or 16 in the manufacture of a medicament for the treatment of IDDM, NIDDM,
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according to any oﬂm “ ‘N“‘m clainms 1 to 11, Whl nty - TCR
V[err] anti body, manwf acét ue of 62 rre carrent or the

treatnment of 1DDM N DDM or organ or non organ specj ft

aut oi mune di sgAGGan GRNEH-BHARGPbdfic BLBRANERe Ciabume; caeioasilar disehse nmest Of
any ot her di seag%g g/here anti - phosphol i pafg'ﬂ'nﬁ

d‘i"é‘S""aTTdT"O'
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to claim15, for use as a phar naceutlcal or as a diagnostic
agent . 18. 17A cDNag RNA ar peidrhideDNAI seqogitptendeding al mpeeidnde oo polyciohdi n
according to either of clains 15 or 16 in the manufacture of a

medi carfent  f or antihedy ros sapivalentligandpnith kgactiKity against an anti-TCR V[ antibodypor
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anti - phosphol i gioloflBhdl s obyclonal antlbody or@gdivalenh}ip@id Witk lréaeaeny agsinst an
I nsulin resistance are Eresent 18. A cDNA, RNA or genom c DNA

sequence encodpriiyTE @ndbedy, ovhigh iy globreal ant5TCR VP antipadybaryussr as a

equi val ent I|g d wit activ. ainst an anti-TCR V[err] antibody or
encodi ng a pepP aag)ac Q\@ﬁ?f@ﬁtald&éﬁ %gﬁ%gﬁgtptlde or protein that is bound by a
nonocl onal or polyclonal antibody or equivalent ligand with reactivity

agai nsip am9. A cDNA, RN or geabimid PN seqbériceeflyodind ESRPi.s not an anti-TCR
Vlerr] anti body for use as a pharmmaceutical or as a diagnostic

agent. RNA or genomic DNA s ence encqdi ESRP1.
20. A bg@t erﬁoB?‘FéEf@H%‘P%él%niﬂm@sﬂ'@ & dPNA, r SPORUFi RNANPERERSence

according to claim 19.

21. A biologically functional plasmid or viral vector comprising a cDNA, RNA or

genomic DNA sequence according to claim 19.

15 22. A bacteriophage clone, biologically functional plasmid or viral vector comprising a
cDNA, RNA or genomic DNA sequence according to any one of claims 18-20, for

use as a pharmaceutical or as a diagnostic agent.

23. A host cell that is stably transformed or transfected with a plasmid or vector

according to either of claims 20 or 21.

20 24. A method for detection of a naturally-occurring autoantibody, comprising
contacting a blood, plasma or serum sample or other body fluid with a monoclonal
or polyclonal antibody or equivalent ligand according to any one of claims 1 to 11
and with target molecules and assessing the amount of said naturally-occurring

autoantibody that binds specifically to the target molecules.

25 25. The method of claim 24 wherein said antibody, fragment thereof or functional
equivalent is labelled according to claim 11 so that the labelled antibody or

equivalent ligand competes with the autoantibodies for the target molecules to form
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26. The method of clalm'25, wherein said antibody or equivalent ligand is
| abel | d@ wi t h molecules activatesethe \eneyrse antl atausdsea colounichangeothat & theapurghlexes

inhibits or inactivates the .5 activity of said enzyne and whereby
the degree of isﬁﬁ‘ftﬁqp%’fbg’memcag&i vation is i nversely proportional
to the concentration of autoantibodies that are present in said

28. A method according to any one of claims 24-27, wherein said target molecules are

bound to an enzyme linked to a substrate and are present on a dipstick which can be

contacted with said sample.

15 29. A method according to any one of claims 25-28, wherein said target molecule is an
anti-TCR Vf polyclonal or monoclonal immunoglobulin molecule or any part
thereof that identifies at least one epitope on T cell receptor VP chains in humans

or any animal species.

20
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(57) Abstract

The invention provides monoclonal and polyclonal antibodies
autoimmune disease allowing a unifying method of preventing and

their target molecules.

dysregulation, hyperinsulinaemia and insulin resistance are involved,
sera or other body fluids which can be used in the development of diagnostic kits. Treatment methods arising from this invention comprise
the administration of preparations of the antibodies, their target molecules and vectors containing coding sequences of the antibodies and
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recognising molecules on secretory cells of various tissue targets of
treating autoimmune diseases and other conditions where hormonal
It also provides a method for detecting similar antibodies in human




