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INTERFERON-¢: INDUCED GENE

Field of the Tnvention
The present invention relates to identification of a human gene upregulated hy

intexferon-a: (IFN-a) administration, the coding sequence of which is believed to be
previonsly unknown, Detection of expression products of this gene may find use in
predicting vesponsiveness to IFN-¢ and other interferons which att at the Type 1
interferon recepiar, Therapeatic use of the isplated novel protein encoded by the same
gene is also envisaged.

IFN-o; Is widely used for the treatment of 2 number of disorders. Disorders
which may be treated using IFN- include neoplastic diseases such as lenkemia,
lymphomas, and solid tumours, ATDS-related Kaposi's sarcoma and viral infections snch
as chronic hepatitis. IFN-¢ has also been proposed for administration via the aromucasal
route for the freatment of antoimmune, mycobacterial, neurodegenerative, parasitic and
viral disease, In particwlar, IFN~x has been proposed, for example, for the treatment of
mnltiple sclerosis, loprosy, tuberenlosis, encephalitis, malaria, cervical cancer, genital
herpes, hepatitis B and C, HIV, HPV and HSV-1 and 2. It has alse been suggested for the
treatment of arthritis, lopus and diabetes. Neoplastic diseases such a8 multiple myeloma,
hairy cell lekemip, chronic myelopenous leukemia, low grade Tymphoma, eutaneous T
cell lymphoma, arcinoid tmaours, eervical cancer, sarcomas including Kaposi's
sareama, kidney tumaurs, carcinomas including venal cell carcinoms, hepatic cellular
carcinoms, nasopharyngeal carcinama, haematological malignancies, calorectal cancer,
glioblastoma, laryngeal papillomas, lung cancer, calan cancer, malignant melanoma and
brain tumours ave also suggested as being treatable by administeation of ITFN-& via the
aromucosal youte, i.e. the oral route or the nasal route,

TFN-p is a member of the Type } inlerfevan family, which exert their
characteristic biological activities thrangh interaction with the Type 1 interfaton
receptor. Other Type 1 interferons inclnde SFN-R, TFN-w and IRN-7.

Unfortunately, niot ell hotential patients for treatment with a Type ] interferen
snoh as interferon-e:, particularly, for example, patients suffering from chranic viral

JP 2004-530420 A 2004.10.7
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hepatitis, necplasiic disease and relapsing remitting multiple sclerosis, respond
favourably o Type 1 interferon thernp& and only a fraction of those who do respond
exhibit long-jerm benefit, The inability of the physician to confidently predict the
therapeutic onteome of Type | interferon treatment raises serious concerns as fo the cost-
benefit vatio of such treafment, not only in terms of wastage of an expensive
biopharmacentical and lost time in therapy, but alse in terms of the serious side effects to
which the patient {s exposed. Furthermare, abnormel production of IFN-t has been
shown to be associated with 2 numbey of antojmmune discases, For these reasons, there
is much interest in identifying Type 1 interferon responsive genes since Typel
imterferons exert their therapeutic action by modulating the expression of 4 number of
genes, Indsed, it is the specific patiem of gene exprassion induced by Type 1 interfaron
treaiment that determines whether a patient will respond favousably or nat to the
treatment.

Summary of the Invention
A humnan gene cDNA has now been identified as corresponding fo r mouse gene

upregulated by administration of IFN-a by an oromucosal ronte or infraperitoneally. The
corresponding hman gene is thus now also designated an IPN- upregnlated gene.

The pratein encoded by the same gene is referred to below as FlulFRG 15.4
protein. This protein, and functional variangs thereof, are now enviseged as therapeutic
agents, in particular for wse as an anti-viral, anti-mmour or immunomodylatory agent.
Faor example, they may be used in the freatment of autoimmune, myeabacierial,
neurodegenerative, parasitic or viral disease, arthritis, diabetes, lupus, multiple sclerosis,
leprosy, tuberculosis, encephalitis, malaria, cervical cancer, genital herpes, hepatitis 3 or
C, HIV, HPV, H8V-1 or 2, or neaplastic disease snch as multiple myeloma, hairy cell
leukemia, chranic myslogenous leukemia, low grade lymphama, cutaneous T-cell
lymphoma, carcinoid tumours, cervical cancer, sarcomas including Kaposi's sarcoma,
Iidney tumonrs, carcinatuas including renal cell carcinoma, hepatic cellular carcinoma,
nasopharyngesl carcinoma, haematological malignaneies, calorectal cancer,
pliohlastoma, laryngeal papillomas, lung cancer, colon cancer, malignant melanoma or
hrain tymanrs. In other words, such a protein may find use in treating any Type !

interferon treatable disease,
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Determination of the level of HUFRG 15.4 protein or 3 naturally-oecurring
variant thereof, or the corresponding mRNA, in cell samples of Type 1 interferon-~
treated patients, e.g. patients treated with IFN-;, e.g. such es by the oromucosal route or
o parenferal ronte, may also be used to predict responsiveness to such {restrent. It has
additionally heen found that aitematively, and mote preferably, such responsiveness may
be judged, for example, by treating a sample of human peripheral blood manonnelear
cells in vilro with a Type 1 interferon and Jooking for upregulation or downregulation of
an expression produet, preferably mRNA, correspanding to the HulFRG 15.4 gene.

Accarding 1o a first aspest of the invention, thexe is thus provided an isolated
polypeptide comprising;

G)  the amine acid sequence of SEQ IDNO: 2;

(i) = verlant thereof having suhstantinlly similar function, e.g. en
immumormoedulatory activity and/or an anti-viral activity andfor an anti-
tWINOUE activify;or

Gii) & fragment of (i) or (if) which retains substantially similar function, e.g. an
jmmunomodnlatory activity andfor an anti-vital activity and/or an anti-
umour activity.

The invention a}so provides such a protein for use in therapeutic treatment of a
uman or non-fuman aiisal, mare partieularly for wse as an anti-viral, anti-tumovur ar
immunomodulatory agent. As indicated ahove, such use may extend to any Type 1
interferan treatable disease.

Aceording to another aspect of the invention, there i3 provided an isolated
polyimcleatide encoding a polypeptide of the invention ag defined above or a
complement thereof. Such a palynucleatide will typically include & sequence comprising:

(a)  the mucleic acid of SEQ. ID. No. I or the coding sequence thereof and/or
a sequence complementary thereto;

(b) & sequence wiiich hybridises, e.g. inder stringent conditions, to a

compl ytoa as defined in (a);

()  asequence which is degenerate as a vesulf of the genetic codetoa
sequence as defined in (a) or (b);

{d)  asequence having at least 60% identity to a sequence as defined in (a), ()
ar (o).
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The invention also provides;

an expression vector which coraprises a polynucleotide of the invention
and which is capable of expressing a polypeptide of the invention;

8 bost cell containing an expression vectfor of the invention;

ap. antibody specific for a polypeptide of the invention;

a methad of treating a subject having a Type 1 interferon trestable
disense, which method comprises administering to the anid patient an
effective amount of HulFRG 15.4 protein or a functional variant theveof
use of such a palypeptide in the meanufacture of 2 medicament for uss in
fherapy as an anti-viral or anti-fumour ar immunomodulatary agent, mare
particnlarly for use in treatment of a Type 1 interferon treatable disease;

a pharmaceutical composition comprising & polypeptide of the invention
end & pharmacentically acceptable carrter or diluent;

amethod of producing a polypeptide of the invention, which method
comprises maintaining host celia of the invention under conditions
siitahle for abtaining expression of the polypeptide and isolating the said
polypeptide; )
a polymucleotide of the invention, e.g. in the form of an expression vector,
‘which directs m:piessiun in vivo of a polypeptide as defined rbave for use
in therapentic treatment of a buman or san-human animal, more
partienlarly for use as an anti-viral, anti-tumour or immunomodulatory
agent;

a phavmaceutical composition comprising such a polynueleotide and a
pharmacentically scceptable carrier or diluent;

2 method of freating a subject having a Type 1 interferan treatahile diseage,
which method comprises administering to said patient an effective amount
of such a polynucleatide;

uge of such a polynucteotide in the manufacture of a medicament, e.g. a
veolor preparation, for use in therapy as an anyi-viral, anti-fumonr or
immunomodulatory agent, more partonlarly for use in treating a Type 1
interferon treamble disease; and
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- amethad of identifying a compound having inummemodnlatary activity
and/or anti-viral activity and/or anti-tumour activity comprising providing
a cell capable of expressing HlFRG 15.4 protein or a naturally ncourring
variant thereof, incubating said cell with a compound under test and
monitering for upregnlation of HuIFRG 15.4 gene expression.
In a still frther aspect, the invention pravides a method of predicting
vesponsiveness of a patient fo treatment with a Type 1 interferon, e.g. [FN-o freatment
{such as IFN-w treatment by the oromucasel route or s parenteral route, for example,

1

jely, or i larly), which comprises determining the

intravenously,
level of HulFRG 15,4 projein or a naturally-occurring variant thereof, e.g. an allelic
variant, or the coyresponding mRNA, in a cell sample from said patient, e.g, & blood
sample, wherein said sample is obtained from said patient following adminisiration of a
Type | interferan, &g, IFN-o by an oromucosal route or infravenously, or is treated priar
1o said determining with a Type 1 interferon such as IFN-o in vitre. The invention also
extends fo kits for emying out such testing,

Brief description of the Sequences
SEQ. ID. No.] is the amino acid sequence of human protein HulFRG 15,4 and its

encading cDNA.
SEQ. ID. No.2 is the arino acid sequence alone of HulFRG 15.4 protein.

Detailed Description of the [nveniion
As indicated ahove, human protein HuIFRG 154 and functional variants thereof

are now envisaged na therapeutically useful agents, more particularly for nse as m anti-
viral, anti-tumolr or inumunomadulatory agent,

A varignt of HulFRG 15.4 protein for this putpose may be a naturally occurring
variant, ejther an allclic variang or species variant, which has substantially the same
funetional activity ag HuIFRG 15.4 protein and is also wpreguiated in response to
administration of IRN-¢.. Aliernatively, a variant of FulFRG 15.4 protein for therapentic
use may compyise a sequence which varies from SEQ, D, No. 2 but which is a non-

natural mutant,
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The term " fimetional variant" refers to a palypeptide whick has the same
essential character or basic function of HUIFRG 15 4 protein. The essential character of
HIFRG 15.4 protein may he deemed to be as an irmunomodulatory peptide, A
functiotial varinnt palypeptide may shaw additionally or alternatively euti-viral activity
(e.g. apoplosis) and/or anti-wmour Activity,

’ Desired anti-viral aeiivity may, for example, be tested as follows, A sequence
encoding a vayiant to be tested is cloned into a retroviral vector such as a refroviral
veetor derived from the Molaney murine leukemia virus (MoMuLV) containing the viral
packaging signal y, and a drg-resisiance marker. A pantropic packaging cell line
containing, Lh_e viral gag, and pol, genes is then co-transfected with the recombinant
refroviral vector and & plasmid, pVSV-G, containing the vesicnlar stomatitis virns
envelope glycoprotein in order to produce high-titre infeetious replication incampetent
virus (Burns af @l., Proc. Natl. Acad, 8ci, USA 84, 5232-5236). The infectious
tecambinant virs is then used fo transfect jnterferon sensitive fibrablasts ar
lymphoblastoid cells and cell lines that stably express the variant protein are then
selected and tested for resistance to virus infection in 8 standard interferon hio-assay
(Tovey et gl., Nature, 271, 622-625, 1978). Growih inhibition using a standard
proliferation assay (Mosmann, T., J. Immunol. Methods, 65, 55-63, 1983) and expression
of MHC class [ and clase IT autigens naing standard techniques may alsa be determined.

A desired functional variant of HulFRG 15.4 may cansist essentially of the
sequence of SEQ. ID, No. 2, A functional variant of SEQ. ID. No.2 may be a
polypeptide which bas a least 60% to 70% identity, preferably ot least 80% or at least
90% and particularly preferably at least 95%, at least 97% or at least 99% identity with
the amino acid sequence of SEQ. ID. No, 2 over a region of at least 20, preferably at
least 30, for instance at least 100 contiguous amino actds or over the full length of SEQ.
ID. No. 2. Methods of measuring protein identity are well known in the art.

Amina acid substittions may be made, for exarnple from 1,2 or 3 ta 10, 20 ar 30
substifutions. Congervative substitutions may be made, for example according to the
fallowing Table. Amino acids in the same block in the second calumn and preferably in
the same line in the third colymn may be substituted for each ofher,
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Variant polypeptide sequences for therapeutic use in accordance with the
invention may be shorier polypeptide sequences, for sxample, a peptide of af least 20
amino acids o up to 50, 60, 70, 80, 100, 150 or 200 amino acids in imgth is considered
to fall within the scope of the invention provided it retains appropriste biological activity
of HnIFRG 15.4 protein. In particular, but not exclnsively, this aspect of the invention
encompasses the situation when the variant is a fiagment of s complete natural naturally-
cccuiting protein sequence.

Algo encompassed by the invention are modified forms of HulFRG 15.4 protein
and fragments thereof which can be used to raise anti-FIIFRG 15.4 protein antibodiss.
Such variants will comprise an epitape of the FWIFRG 15.4 protein.

Palypeptides of the invention may be chemically modified, e.p, post-
translationally modified. For example, they may be glycosylated and/ar comprise
modified amino acid resicues. They may also be modified by the addition of a sequence
at the N-terminus and/or C-lerminus, for example by provision of histidine residues or a
T7 tag to assist their pugificarion or by the addition of a signal sequence to promote
insertion into the cell membrane. Such modified palypeptides fall within the seope of
the term "polypeptide” of the invention.

A polypeptide of the invention may be labelled with a revealing label. The
revealing label may be any suitable label which allows the polypepride to be defected,
Suitahle labels include radioisotopes such as ™I, *8 or snzymes, antibodies,
polynuclentides and linkers such ns biotin. Labelled polypeptides of the invention may
e used in assays. In snch assays it may be preferred to provide the podypeptide attached
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10 & s0lid support, The present invention also relates to such labelled and/or immobilised
polypeptides packaged in the form of a kit in a container. The kit may aptionally contain
other suitahle reagent(s), control(s) or instructions and the like.

The polypeptides of the invention may be made synthetically or by recombinant
means. Snch palypepiides of the invention may be modified to include non-naturally
oaccumring amina acids, e.g. D amino acids. Variant polypeptides of the invention may
have modifications to increase stability in vitro and/or in vive, When the polypeptides are
praduced hy synthetic means, such modifications may be introduced during production.
“The polypeptides may also be modified following either synthetic or recorabinant
production.

A number of gide chain modifications are known in fhe pratein modification art
and may be present in polypeptides of the invention. Such modifications include, for
exmmple, modifications of amino acids by reductive alkylation by reaction with an
aldehyde followed by reduction with NaBH,, amidination with methylacetitnidate or
acylation with acetic anhydride.

Polypeptides of the itvention will be In substantially isolated form, It will be
understond that the polypeptides may be mixed with carriers or dilnents which will not
interfere with the intended purpose of the polypeptide and still be regarded rs
substantially isolated. A polypeptide of the invention may also be in substantiaily
purified form, in which ease it will generally comprise the palypeptide in a preparation in
which mare than 90%, {or example more than 95%, 98% or 99%, hy weight of
polypeptide in the preparation is a polypeptide of the invention.

Bolynucleotides
The invention also includes isolated nucleotide sequences that encode HuIFRG

15.4 protein or a variant thereof as well as isolated nucleatide sequences which are
complementary thersto, The nucleotide sequence may be DNA. or RNA, single or double
stranded, including genamic DNA, synthetic DNA or cDNA. Preferably the nucleotide
sequence ja a DNA sequence and most preferably, a cDNA sequence.

As indicated above, such a polynucleatide will typically include 4 sequatice
comprising:
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(a) the nneleic acid of SHQ. ID. No, 1 or the coding sequence thereof and/ar a
sequence complementary thereto;

(b)  nsequence Which hybridises, e.g, under siringent conditions, to 4 sequence
complementary fo g sequence a5 defined in (a);

(c) & sequence which is degenerate as a result of the genetic code to & seﬁuence
as defined in (a) or (b);

(@) asequence having at least 60% identity to & sequence as defined in (a),
(h) or (¢).

Polynueleotides comprising an appropriate coding sequence ean be isolated from
human cells ar synthesised according to methods well known in the art, as described by
way of example i, Sambrook et af. (1989) Molecular Cloning: A Laboratory Manual, 2
edition, Cald Spring Harbor Laboratory Press.

Bolymucleotides of the invention may include within them synthetic or modified
nucleotides. A number of different types of medification to polynuclentides are known
in the art. These include methylphosphonate and phosphothioate hackbones, addition of
acridine or palylysine chains at the 3' and/or §' ends of the molecule. Such medifications
may be carried out in order Lo enhance the in vivo activity or lifespan of polymicleotides
of the invension.

Typically 2 polynueleotide of the invention will include a sequence of
nucleotides, which may preferably be 2 conviguous sequence of nucleatides, which is
capable of hybridising wnder selective conditions to the coding sequence or the
complement of the coding sequence of 8EQ. ID. No. 1, Such hybridisation will acour at
a level significantly above background. Backarownd hybridisation may oceur, for
example, becanse of other cDNAs present in 4 cDNA lbrary, The signal level genetated
by the interaction between a polynnucleotide of the invention and the coding sequence ot
complement of the cading sequence af SEQ. ID. No. 1 will typically be at Jeast 10 fold,
preferably at lesst 100 fold, as intense as inferactions between other polynucleotides and
the coding sequence of SEQ. TD. No. 1. The infensity of interaction may be measyred,
for example, by radiolabelling the probe, e.g. with P, Selective hybridisation may
typically be achieved using conditions of low stringency (0.3M sodivem chloride and
0,03M sodiura citpate at alsout 40°C), medinm stringency (for example, 0.3M sodivm
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chloride and 0.03M sodivn citrate at about 50°C) or high stringency (for example,
0.03M sodium chloride and 0.03M sadium citrate at about 60°C),

The coding sequence of SEQ ID No: 1 may he modified by nucleotide
substitutions, for example from 1, 2 or3to 10, 25, 50 or 100 substitutions. Degenetate
substiturions may be mads and/or substitutions may be made which would resultin a
conserveiive aming acid substitution when the modified sequence is wanstated, for
example a8 shown in the table above, The coding sequence of SEQ. TD. NO: 1 may
alternatively or additionally he modified hy one or more insertions and/or deletions
and/or by an extension at either ot both ends.

A polynucleotide of the invention capable of selectively hybridising to 2 DNA
sequence selected from SEQ. ID No.1, the coding sequence thereof and DNA sequences
complementary thersto will be generally at least 70%, preferably af least 80 or 30% and
more preferably at least 95% or 97%, homologous to the target sequence. This
homology may typisally be over a region of al least 20, preferably at least 30, for
instance at Jeast 40, 60 or 100 or more contignaus nucieotides,

Any combination of the abave mentioned deprees of homolopy and minimum
sized may be nsed to define polynncleqatides of the invention, with the more swipgent
combinations (i.e. higher homology over longer lengths) being preferred. Thus ‘f:ar »
example 4 polynucieotide which is at least 0% homologous over 25, preferably over 30
nucleotides forms may be found suitable, as may be a polynucleotide which is at least
90% homolagans over 40 nucleotides.

Harmologues of palynucleotide or protein sequences as referred to herein may be
determined in accordance with well-knawn means af homology calculation, e.g. protein
homology may be calenlated on the basis of amina acid identity (sometimes referred to
as "hard homelogy™). For example the UWGCG Package provides the BESTFIT
program which can be nsed to caleulate homology, for example nsed on its default
settings, (Devereux ef al. (1984) Nucleie Acids Research 12, 387-395). The PILEUP
and BLAST algarithms can he used 1o caleulate homology or Hne up sequeﬁass oy to
identify equivalent or corresponding sequences, typically used on their defanlt settings,
far example as desoribed in Altsehul 8. F. (1993) J. Mol. Bvol. 36,290-300; Altsehul, 8.
F. et al. (1590) ]. Mal. Biol. 215,403-10,
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Boftware for performing BLAST analyses is publicly available through the
National Cenpter for Biotechnology uformation (http:/Awww.nchi,nlm.nib.gov/). "This
algarithm involves first identifying high scoring sequence pairs (FISPs) by identifying
short words of length W in the query sequence that either maich or satisfy some positive-
valued threshold score T when aligned with a word of the same length in a database
segmence. T is veferred fo 29 the neighbourhood word scare threshold (Alischul ef gl.,
supa), These initial neighbourhood word hits act as seeds for initiating searches to find
HSPs confaining them. The word hits axe extended in both directions along each
secuence for as far as the cumulative alignmont score can be increased, Extensions for
the word hits in each divection are halted when: the cumsulative alignment score falls off
hy the quentity X frara its maximum achieved value; the cumulative score goes to Zera
or belpw, due to the sccumulation of one or more nepative-scoring residue alignments;
or the end of either sequence is reached. The BLAST algorithm parameiers W, T and X
determine the sensitivity and speed of the aligmment, The BLAST program uses as
defanlts 3 word length (W) of 11, the BLOSUME?2 scoring matrix (see Henikoff pnd
Henikoff (1992) Prac. Natl. Acad, Sci, USA §9,10915-10915) alignments (B) of 50,
expeetation (E) of 10, M=5, N=4, and a comparison of hoth strands.

The BLAST elgarithm performs a statistical analysis of the similarity between
two sequences; see e.8., Karlin and Altschul (1993) Proc, Natl. Acad, Sci. USA 90:
3873-5787. One measure of similarity provided by the BLAST alporithm is the smallest
sum probahility (P(N)), which pravides an indication of the prohabilify by which a match
hetween two nucleotide or amina acid sequences wopld oceur by chance. For example, a
sequence is copsidered similar to anather sequence if the smallest sim prabability in
comparison of the first sequence to the second sequence is less than about 1, preferably
less than about 0,1, more preferably less than ebout 0.01, and most preferably less than
about 0.001.

Polynucleotides acearding to the invention have utility in production of the
proteins according to the invention, which may take place in vitro, in vive or ex vivo. In
such a polynuclentide, the coding sequence for the desired protein of the invention will -
be operahly-linksd to & promoter sequence which is capable of directing expression of
the desired protein in the chosen host cell. Such a polynucleotide will generally be in the
form of an expression vector. Palynucleotides of the invention, e.g. in the form of an
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expression vecfar, which direct expression in vivo of 8 polypeptide of the invention
having immunomadulatory activity and/or anti-viral activity and/or anfi-timour activity
may also be used ag a therapentic agent,

Expression vectors for such purposes may he constructed in accordance wilh
conventional practices in the art of recombinant DNA fechnology. They may, for
example, involve the use of plasmid DNA. They may be provided with an orxigin of
replication. Such a vector may contain one or more selectable markers penes, for
example an ampioillin resistance gene in the case of a bacterial plasmid. Other features
of veciors of the ipvention may include apprapriate initiators, enhancers and ather
elemenits, such as for example polyadenylation signals which may be desirable, and
which are positioned in the correct arientation, in order to allow for protein expression.
Other suitable non-plasmid vectors would be apparent to persons skilled in the art. By
way of further exaraple in this regard reference is made again to Sambrook et al., 1989
(supra). Such vectors additionally include, for example, viral vectors. Examples of
suitable viral vectors include herpes simplex viral veciors, replication-defective
retroviruses, inelnding lentivimses, adenoviruses, adeno-agsociated virus, HPV vimuses
(such as HPV-16 and FPV-18) and attenuated influenza virus vectors.

Pramoters and ather expression regulation signals may be selecied to be
compatible with the host cell for which expression is desipned. For example, yeast
promoters include S cerevisioe GAL4 and ADH promaters, S pombe nmt] and adh
promoier. Mammalian promoters include the metallathionein promoter which can be
induced in respanse o heavy metals such as cadmium and B-actin promaters. Viral
promaoters such as the SY40 large T antigen promoter or adenovirus promoters may also
be naed. Other examples of viral promoters which may be employed include the
Moloney murine lewkemia virks long tettninel repeat (MMLYV LTRY), the rous sarcoma
virus (RSV) LTR promotet, the hinnan cytomegalovirms (CMV) IR promoter, and HPV
promoters, partioylarly the HPV upstream regulatory region (URR). Other suitable
promoters will be well-known to those skilled in the recambinant DNA att.

An exprossion vector of the lavention may further include ssquences flanking the
coding sequence For the desired polypeptide of the invention providing sequences
homelogaus to eukuryotic genomic sequences, preferably mamrmalian genomic
sequences, or viral genomic sequences. This will allow the intraduetion of such
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palynucleotides of the invention into the genome of eukaryotic cells or viruses by
homalagous recombination. In particular, a plagmid vector comprising the expression
cassefie flanked hy viral sequences can he used 1o prepare a viral vector sujtable for
delivering the polynuclentides of the invention to a mammalian cell.

The invention alse inclndes eells in vitro, for example prokaryotic or eukaryotic

. cells, which have besn modified to express the HuIFRG 15.4 protein or a variant thereof,

Such cells include stable, e.p. eukaryatic, cell lines wherein a polynucleatide encading
HuIFRG 15.4 protein or 2 variant thereof is incorporated into the host genome. Hast cells
of the invention may be mammallan cells or insest cells, lower eukaryotic cells, such as
yeast or prokexyatic cells such as bacterial cells. Partioufar exemples of cells which may
be medified by insertion of vectars encoding for 2 palypeptide according to the invention
inclnde mamynalian HEZK293T, CHO, Hela and COS cells. Prefevably a cell line may
be chosen which is not only stable, but also allows for mature glycosylation of a
polypeptide. Bxpression may, for example, be achieved in transformed oocytes.

A polypeptide of the jnvention may be d in cells of a {ransgenic non-

humen animal, preferably a mouse. A transgenic non-huinan animal capable of
expreasing a polypeptide of the invenijon is included within the scope of the invention.

Polynuclentides according fo the invention may alsd be inserted into vectors ag
described above in an antisense orientation in order ta provide for the praduction of
antisense sequences. Antisense RNA or other antisense polynucleotides may also be
produced by synthetic means.

A polynnelentide, e.g. in the form of an expression vectar, capahle of expressing
in vivo an antisense sequencs 1o a coding sequence for the amino acid sequence defined
by 8EQ. ID. No. 2, or a naturally-ocowTing variant thereof, for use in therapeutic
{reatment of 3 human or non-hvman animal is also envisaged as constituting an
additional sspect of the invention. Such a palynucleotide will find use in freatment of
diseases associated with upregulation of HulFRG 15.4 protein.

Polynueleatides of the invention extend to sets of primers for nucleic acid
amplification which targer sequences within the cDNA for a polypeptide of the
invention, &.g. pairs of primers far PCR amplification. The invention also provides
prahes suiteble for targeting a sequence within a cDNA or RNA for a palypeptide of the
invention which may be labelled with a revealing lahel, e.g. a radicactive label oy 8 non-

JP 2004-530420 A 2004.10.7



L T e T e T e T e T e T e T e T T e T e T s O s O s O e TR s T e O e, T s T e, O e, T e, O e T e TR e O e, IO e T e T s R |

(32)

WO 02/062840 PCT/GB01/02942

20

an

14

radioactive label such as an enzyme or biotin. Such probes may be attached to a solig
support. Such a solid support may be a micro-array (also commonly referred (o as
nueleic acid, probe or DNA chip) carrying probes for further nucleic acids, e.g. mRNAs
or amplification products thereof corvesponding to other Type 1 inferferon wpregulated
genes, e.g. such genes jdentified as uptegulated in response to oromucnsal or intravenous
adminisiration of TEN-&., Methods for constructing such micro-arrays are well-known
(see, for example, EP-B 0476014 and 0619321 of Affymax Technologies N.V. and
Nature Genetics Supplement January 1959 entitled “The Chipping Farecast™,

The nueleic acid sequence of such a primer or prabe will preferably be af least
10, preferably at Jeast 15 or a1 least 20, for example at least 25, at Jeast 30 or af |east 40
nueleotides in length, It may, hawever, be up to 40, 50, 60, 70, 100 or 150 nucleatides in
length or even longer.

Another aspect of the invention is the use of probes or primers of the inventian
to identify mutations in HulFRG 15.4 genes, for example single nucleotide

polymarphisms (SNPs).
As indicated ahove, in a still farther aspect the present invention provides a
method of identifying & d having immunomodulatory activity and/or antiviral

activity and/ot anti-imour activity comprising providing & cel} capable of expressing
HulFRG 15.4 protein or a naturally-occurring vaniant thereof, incubating said cell with a
compound under test and monitoring for upregulation of HulFRG 15.4 gene expression.
Such monitering may be by probing for mRNA encoding HulFRG 15.4 protein ar a
naturally-cccinring variant thereof. Alternatively antibodies or antibady fragments
capable of specifically binding one or more of HulFRG 15,4 and natﬁ:ally-occurring
variants thereaf may be employed.

Antibodies

According to another aspect, the present invention also relates 1o autibodies (for
example polyclonal or preferably monoclenal antibodies, chimeric antihodies,
humandsed antibadies and fragments theveaf which retain antigen-binding capability)
which heve been obtained by conventional techniques and are specific for a polypeptide
of the fnvention. Such antibodies could, for example, be useful in purification, isalation
or sereening methods involving immunoprecipitation and may be used as toals to further
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elncidate the fimction of HUIFRG 15.4 protein or a variant thereof, They may he
therapentic agents in their own right, Such antibodies may be raised against specific
epitopes of prateins aceording fo the invention. An antihady specifically bindstoa
protein when it hinds with high affinity to the protein for whieh it is specific but does not
bind or binds with oaly low affinity to other proteins. A vaziety of protacols for
comnpetitive hinding or iinmunoradiometric assays fo determine the specifie binding
capability of an antibady are well-known.

Phammaceytical compositions

A palypeptide of the invention is typically formulated for adminisiration with a
pharmaceutically acceptable carrier or diluent. The pharmaceutical carvier ar diluent
may be, for example, an isotonjc solition. For example, solid oral forms may contain,
together with the active compound, diluents, e.g, laciase, dextrose, saccharose, cellulose,
corn starch ar potato starch; ubricants, e.g. silica, tale, stearic acid, magnesium ar
caloium stearate, and/or polyethylene glyeols; binding agents; e.g. starches, arabic gums,
gelatin, methyl cellulase, carboxymethyleelhulase or polyvinyl pyrrolidene;
desegregating agenis, e.g. starch, alginic acid, alginates ar sadium starch glycolate;
effervescing mixtures; dyestuffs; sweeteners; wetting agents, such as lecithin,
polysorbates, laurylsulphates; and, in general, non-toxic and phammacologically inactive

substances used in phany tical formulations. Such ph tical preparations may
be manufachyred in koown manner, for example, by means of mixing, granulafing,
tahleting, sugar-conting, or film coating pracesses,

Liguid dispersions for orel administration may be syrups, emulsiong and
suspms.ious. The gyrups may contain gs carriers, for example, saccharose or saccharase
with glycerine and/or mannitol and/or sorbitol,

Suspensions and emulsions may contain es carrier, for example a natral gum,
agar, sodinm alginate, pectin, methyl cellulose, carbaxymethylcellulose, or polyviny}
aleohol. The suspensiang or solutians for intramuseular injections may contain, fogether
with the active componnd, & pheymaceuticaily acceptable carrier, e.g. sterile water, olive
oil, ethyl oleate, glycals, e.g. prapylene glycol, and if desired, a suitabie amount of
lidocaine hydrachloride.
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Salutions for infravenons administation or infusions may contain as catrier, for
example, sterile water or preferably they may be in the form of sterile, aqueous, isotonic
saline solptions.

A suitable dose of HulFRG 15.4 protein or 2 funcfional analogue thereof for use
in acoordance with the invention may be determined acearding to various pararpeters,
especially according to the substance used; the age, weight and condition of the patient fo
be treated; the route of admipistration; and the required regimen. Again, 8 physician will
be eble ta determine the reguived route of administration and dosage for any pastienlar,
patient. A typical daily dose may be from about 0.1 to 50 mg per kg, preferably fram

_about 0. 3mg/ke to 10mglkg of body weight, according te the activity of the specific

inhibitor, the age, weight and condition of the subject to be treated, and the frequency

and route of administration. Preferably, daily dosage levels may be from Smgta 2 g,
A polynueleotide of the invention suitable for therapeutic use will alsa typically

be formulated for administration with a pharmaceulically acceptable carxier or diluent.

.

Such & pelynucleotide may be 1 by any known technique whereby expression

of the desired polypeptide can be attained # vivo. For example, the polysuclectide may

be infroditced by injection, preferably intradermally, subcutaneously or intramuseulaily.
Alternatively, the nucleic acid may be delivered directly acrogs the skin using a particle-
mediated delivery device. A palynucleotide of the invention suitable for therapewtic
nucleic acid may alfernatively be administered to the oromucasal surface for example by
intrapasal or oral administration.

A non-viral vecter of the invention suftable for therapeutic use may, for exavple,
be packaged into lippsomes o7 into surfactant contalning vector delivery parficles.
Unptake of nucleie acid constructs of the invention may be enhanced hy several known
transfection twhﬂqm;, for example those including the uge of transfection agents.
Examples of these agents include cafionic agents, for example calcium phasphate and |
DEAE dexiran and lipofs for example lipoph ond tremsf The dosage i
of the micleic acid to be administered can be varied, Typically, the nucleis acid will be i
administered in the range of from pg fo 1mg, preferably from 1pg to 104 nucleic acid :
for particle-mediated gene delivery and from 101g to 1 mg for other rantes. :
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Prediction of Type 1 interferon responsiveness

As alsa indicated above, in a still farther aspect the present invention provides o
method of predicting responsivensss of a patient to treatment with a Type 1 interferon,
£.g. IFN-o treatment such as JFN-c treatment by an eromucosal route or intravenonsly,
which comprises determining the level of HuIFRG 15.4 protein or a naturally-occurring
varians thereof, or the corresponding mRNA, in a cell sample from said patient, wherein
said sample is taken from srid patient fallowing sdministrarion of a Type [ interferon or
is treated prior {o said determining with a Type 1 interferon in virro.

Preferably, the Type 1 interferon for testing responsiveness will be the Type 1
interferon selected for It may be ed by the praposed ireatment route
and at the proposed treptment dose, Preferably, the subsequent sample analysed may be,
Tor example, a blood sample or a sample of peripheral blood mononuclear sells (PRMCs)

isolated from & blood sample,

More conveniently and preferably, a sample obtained fram the patient comprising
PBMC:s isolated from bload may be treated in virro with a Type ! interferon, e.g, ata
dosage range of abaut 1 ta 10,000 JU/ml. Such treatment may be for a period of hours,
e.g. about 7 to 8 howrs. Preferred treatment conditians for such /u vitro testing may he
defermined by testing PBMCs taken from norma] donors with the same interferon and
looking for upregulation of an appropriate expression product. Again, the Type 1
interferon employed will preferably be the Type 1 inferferon proposed for freatment of
the patient, e.g. recombinant IFN-¢.. PBMCs for such testing may be isolated in
conveniional manner from a blaod sample using Ficoll-Hypaque density gradients, An

ple of 3 suitabl L for such in vitro testing of Type 1 interferon

T
regponsivepess is provided in Exanple 3 below,

The symple, if appropriate afler in vitro treatment with a Type 1 interferon, may
be analysed for the level of HulFRG 15.4 protein or a naturally-accurring variant thereof,
This may be dans ué‘mg gn antibady or antibodies capable of specifically binding one or
more of HulFRG 13.4 protein and naturally-occurring variants thereof, e.g. allelic
varfants thereaf, Preferably, however, the sample will be analysed for mRNA encoding
Hu[FRG 15.4 protein ar g naturally-ocourring variant thereof. Such mRNA analysis mey
employ any of the techniques known for detection of RN As, e.g. Northern blot
detection or mRNA differential display, A vaviety of known nucleic acid amplification
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protocols may be employed to amplify any mRNA of interest pressat in the sample, or a
portion thereaf, prior to detection. The mRNA of interest, or a corresponding amplified
nucleic acid, may be probed for uging a nucleic acid probe aftached to a salid support.
Such a selid suppost may be & micro-array as previously disenssed above carying probes
ta determine the level of forther mRNAs ot amplification produsts theveof corresponding
to Type 1 interferon upregulated genes, .g. such genes identified as upregulated i
response to eromucosal or intravenoys administration of IRN-g.

The follawing examples illustrate the inveption:

Examples

Example 1

Previous experiments had shown that the application of 5 1 of crystal vialet ta
ench nostril of a narmal adult movse using a P20 Eppendorf micropipette resulted in an
almost irmediate distribution of the dye over the whole surface of the oropharyngeal
cavity, Staining of the oropharyngeal cavity was still apparent same 30 minutes after
application of the dye. These results were confirmed by using '**I-labelled recombinant
human IFN-51-8 applied in the same manner. The same method of adminisiration was
employed to effect oromucosal administration in the studies which are described belaw.

Six week old, male DBA/2 mice were treated with either 100,000 {U of

recombinang murine interferon e (IFN a) purchased from Life Techmologies Ing, in

phosphate buffered saline (PBS), 10ug of recombinant human interleukin 15 (L-15) i
purchased from Protein Institute Inc, PBS containing 100 pg/ml of bavine serum

albwmnin (BSA), ar left untreated, Eight houys later, the mice wete sacrificed by cervical

dislacation and the lymphoid tissue was remoaved surgically From the oropharyngeal

cavily and snap frozen in liquid nifrogen and stored at -80°C. RNA was exfracied from

the lymphoid tissue by the method of Chomezynski and Sacchi 1987, (Anal. Biochem,

162, 156-159) and subjected to mRNA Differantial Display Analysis (Lang, P. and

Pardee, A.B., Science, 257, 967-971). :
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Differentinl Display Analysis

Differential display analysis was carried out using the "Message Clean" and
“RNA image" kits of the Genlunter Corporation essentially as described by the
menufacturer. Briefly, RNA was treated with RNage-free DNase, and 1 pp was reverse-
transeribed in 100yl of reaction buffer using either one or the other of the three ane-hase
anchored oliga-(4T) primers A, C, ar G. RNA was also reverse-transeribed using one or
the other of the 9 jwo-base aachored oligo-(d1") primers AA, CC, GG, AC, CA, GA, AQG,
CG, GC. All the samples to be compared were reverse franscribed in the same
experiment, separated into aliquats and frozen, The amplification was performed with
anly 1 pl of the reverse transeription sample in 10 pl of amplification mixture confaining
Tag DNA polymerase and a- P dATP (3,000 Cifmmole). Fighty 5" end (HAF) vandom
sequence primers were used in combination with each of the (HT11) A, C, G, AA, CC,
GG, AC, Ca, GA, AG, CG or GC primers, Samples were then run on 7% denaturing
palyacrylamide gels und expased to authoradiography. Futative differentially expressed
bands were cut out, reamplified according to the instruetions of the supplier, and forther
used as prabes ta hybridize Northern blots of RNA extracted from the oropharyngeal
cavity of JFN treated, TL-15 reated, and excipient treated animals,

Cloning and Sequencing
Re-amplified bands from the differential display screen were cloned in the

Sfi 1 site of the pPCR-Seript SK(+) plasmid (Stratagene) and cONAs amplified from the
rapid amplification of cDNA ends were isolated by TA cloning in the pCR3 plasmid
(Invitrogen). DNA was sequenced using an automatic di-deoxy sequencer (Perkin Elmer
ABI PRISM 377).

Isolation of Hiuman cDNA
Differentially expressed murine 3' sequences identified from the differential

display screen wete compared with rendom human expressed sequence tags (EST)
present in the dbEST database of GenBank™ of the United States Nations! Center for
Bioteclnology Information (NCRY). The sequences potentially velsted to the muvine
EST isolated from the differential display screen were combined in a contig and used to
cansirict a hyman consensus sequence carresponding to a putative cDNA, One such
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cDINA was found ta be 536 nucleotides in length. This carresponded to & mouse pene
whase expression was found to be enhanced approximately S-fold in the lymphoid tissne
of the oral cavity of mice fallawing oromucosal adminjstration of IFN-,

In order io establish that this pulative eDNA corvesponded to. an anthentic human
pene, primers derived from the 5 and 3' ends of the eonsensus sequence were nsed 1o
synthesise ¢cDNA from mRNA extracted from human peripheral blood leukecytes (PBL)
by specific reverse transcription and PCR amplification. A unique cDNA. fragment of
the predicied size was obained, cloned and sequenced (SEQ. ID. No.1). The sequence
of this cDNA was confirmed by sequencing three times in both directions, This human
¢DNA contains an apen reading frame (ORF) of 396 by in length st positions 63-458
encading 4 protein of 131 amino acids (SEQ. ID. No. 2).

Example 2
Male DBAJ2 mice were injected intraper{toneally with 100,000 IU of
recombinant murine IFN-o. purchased from Life Teshnologies Ine. in 200 (d of PBS ar

treated with an equal volume of PRS alone, Four hours later the animals were sacrificed
by cervical dislocation and the spleen was removed using conventional procedures. Total
RNA was exiracted by the method of Chomezynski and Sacchi (Anal. BRiochem. (1987)
162,156-159) and 10.0 pg of total RNA per sample was subjected to Northern blotting in
the presence of glyoxal and hybridised with 3 cDNA probe for HUIFRG 15.4 mRNA as
described by Dandoy-Dron et al.(J. Bicl. Chiem. (1998) 273, 7691-7697). The blots were
first expased to diography and then quantified using a Phospholmap ding to
he manufacturer’s instructions. Enhanced levels of mRNA for HulFRG 15.4 pratein
(approximately 10 fold) were detected in samples of RNA extracted from spleens of
IFN-o treated animals relative to animals treated with excipient alone.

Example3
Testing Type | interferon responsiveness in vitra

Human peripheral blaod manonuclear eells (PBMCs) from normal donors were
inolated on Fiecll-Hypaque density gradients and treated in vitro with 10,000 ILY of

recombinant human IFN-p2 (Intron A from Schering-Plaugh) in PBS ar with an equal
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volume of PRS alone. Eight hours later the cells were centrifiuged (800 x g for 10
minntes) and the cell pellet recavered. Total RNA was extracted from the cell pellet by
the method af Chomezynski and Sacchi and 10.0 pg of total RNA per sample was
subjected to Northern blotting in the presence of glyoxal and hybridised with a cDNA.
prohe for HulFR@G 15.4 mRNA as previously described in Example 2 above. Enhanced
levels of mRNA for HUIFRG 15.4 protein (approximately 3-fold) were detected in
samples of RNA exiracted from [FN-g treated PBMCs compared ta samples treated with
PBS alone.

The same procedure may be wsed to predict Type ) interferon responsiveness
using PBMCs taken from a patient proposed 10 be treated with a Type 1 interferon,

Example 4
Determination of the Bialopical Activity of HulFRG 15.4

“The HulFRG 15.4 cINA was expressed hoth as the authentic recombinant
protein and as an EGRP fusion protein to facilitate cellular and sub-cellular localisation
of the protein. The gene encading the BGFP protein was cloned upstream of the '5
texmimus of the HuIFRG 15.4 cDNA, HulPRG 15.4 cDNA and a ¢DNA encoding the
HulFRG 15 4-GFP fusion pratein were both expressed in the constitulive eucaryotic
expression vector piDNA 3.1 and the inducibl p vector pRevIRE,
Thue, the HulFRG 15.4 cDNA or a cDNA encading the HulFRG 15.4-GEP fusion
protein was subeloned into plasmid peDNA 3.1-V5/HisTOPO (Invitrogen, Cvxouingw,.
The Netherlands) as described hy the er, and used to fransfect muman HeLa
cells using Superfect (Qiagen, GmBH, Hilden, Germany) according to the manufacturers
instructions. Briefly, 2 pg of plasmid pcDNA 3.1-V5/HisTOPO containing the eDNA
encoding the EGFP/HUIFRG 15.4 fusion protein was mixed with 4up of Superfect
(Qisgen, GmBH, Hilden, Germany) and left in contact with Fluman EfeLa cells for 12
hours at 37°C {n the presence. of DMEM medium confaining 10% fetal bovine sermn
(Invitrogen, Groningen, The Netherlands), on microscope slides treated for cell enljure
(Recton Dickson, Franklin Lakes, USA). The cells were then washed three times,
resuspended in. fresh medium and incubated for a further 36 hours at 37°C. Cells were
then fixed with Orthopermeafix (Orthaclinical Diagnostics, Yancouver, Canada), the

encaryotic

puclei were sigingd with 100 ng/ml of propidium iodide, and the slides sealed using
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Finoromont-G (Southern Biotechnologies Assaciates, USA). Fluorescence was then
detected using a con-focsl microscope (Leica). The EGFG/HuIFRE 15.4 fusion protein
was shown 1o he expressed throughout the cytoplasm of transfacted HelLa cells,

The HulFRG 15.4 cDNA or a cDNA enending the 1ulFRG 15.4-GFP fusion
protein were #lsa subcloned into pRev-TRE (Clontech. Falo Alto, CA, USA) which was
then nsed 1o transfect the Amphopack encapsidation line (Clontech, Palo Alte, CA,
USA) as described by the manufacturer. The cell supernatent contsining the refroviral
vector was then callected and used ta seriatly infect the HeLia Tet/On or WISH Tet/On
target cells (Clontech, Palo Alto, CA, TUSA) as described by the manufacirer. Two to
three days after the last serial infaction of the target cells with virus derived from the
Amphaopack cell line fhe target cells were treated with hygromyein and resistent clones
were isalated by Hmiting dilution.

Induced expression of the native HUIFRG 15.4 protein or the HulFRG 15.4-GFP
fusion protein in the presence or ahsence of doxycyeline, was found ta cause the
apoptosis of clones of imyman Hela cells transfected with tﬁz gene encading efther the
native HUWIFRG 15.4 protein or the HulFRG 15.4-GFP fusion protein. Briefly,
transfected Hel.a cells were treated for 24 howrs in the presence or absence of 1.0 pg/ml
of deoxyoycline and the extent of apopfosis was determined by Annexin V-PE staining
(phosphatidylsetine externalisation) in 2 fluorescent activeted cell sorter (FACS
CALIBUR, Becton Dickson, Franklin .akes, USA).

Expression of FuIFRG 15.4 in a cell, for example as induced by an IFN-o
response 10 viral infection, may therefore lead ta apoptosis. HulFRG 15.4 may therefare
have an anti-viral effect by causing apoplosis in colls that have been infected by a virns,
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CLAIVS

L An isolated polypeptide comprising

(i) the amino acid sequence of SEQ IDNO: 2;

(i) e variant thereof having substantially similer function selected from
immunomodulatory activity and/or anti-viral activity and/or anti-tumonr
activity; or

@) s fragment of (i) or (i) which retains substantially similat function
selected from immunomodwlatory activity and/or anti-viral activity and/or
anti-tumour activity.

2 A. variant or fragment of the polypeptide defined by the amino agid
sequence set forth in 8EQ. 1D, No. 2 suitable {or raising specific antihodies for said
polypeptide and/or & naturally-occurring variani thereaf.

3. A polyngpeleotide encading a polypeptide as claimed in claim 1 or 2.

4. A polynucleatide as claimed in claim 3 which is a cDNA.

5, A polynucleatide encoding 2 polypeptide as clzimed in claim 1, which
palynueleotide coraprises:

(@)  the nueleic acid sequence of SEQ ID NO: 1 or the cading sequence

thereof and/ar & sequence complementary thereto;

(h)  asequence which hybridises to a sequence as defined in (a);

©) a sequence that is degenerate as a result of the genetic code 1o & sequence
a9 defined in {a) or (b); or

(4 a sequence having at least 60% identity to & sequence as defined in (a), (k)
ar (c).

6. An expression vector comprising a polynueleotide sequence as claimed in
eny one of clgims 3 fo 3, which is capable of expressing & polypeptide according ta claim
lor2. .
7. A hast cell containing an expression vectar according ta claim 6.

8. An antibody specific for a polypeptide as claimed in claim 1 or claim 2.
2 An isolaied polynucleotide which directs expression in vivop of B

polypeptide as claimed in claim 1,
10. A polypeptide as claimed in claim 1 or a polynusleotide as claimed in
claim 9 for use in therapeutic ireatment of a hurman or nen-tuman animal,
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11, A phannacentical composition comprising a polypeptide as claimed in
claim 1 ar & polynucleotide as claimed in claim 9 and & pharmacentically acceptable
careler or diluent.

12, Use of a palypeptide as élaimed in claim 1 or a palynucleotide as claimed
in claim 9 in the preparation of medicament for use in therapy as an anti-viral, anti-
tumour or immunomodulatory agent.

13, A method of treating & patient having a Type 1 interferon treatable
disease, which comprises adiministering fo said patient an effective amount of 2
polypeptide ag claimed in claim 1 or a palynuclentide as claimed in cleim 9.

14, A methad of produeing a polypeptids according to elaim 1 or 2, which
method comprises culiuring host cells as claimed in claim 7 under conditions suitable for
abtaining expression of the polypeptide and isolating the said polypeptide.

15, A method of identifying a compound having immunemodulatary activity
and/or anti-viral activity and/or anti-tumour activity comprising providing a cell capable
of expressing the palypeptide of SEQ. ID. No. 2 ora naturally-oceurring variant thereof,
incubating said cell with a compound under test and menitoring for upregulation of the
gene encoding said polypeplide or vatiant,

16, A palynueleatide capable of expressing iz vivo au antisense sequence to a
coding sequence for the amina acid sequence defined by SEQ. [D. No 2 or a naturally-
oceurring variant of said coding sequence for use in therapentic treatment of a human or
nan-human animal.

17, Anantibody as claimed in claiin 8 for vse in therapeytic wreatment.

18. A setof primers for micleic acid amplification which target sequences
within 2 cDINA as claimed in claim 4,

19. A nucleic acid prohe derived from a polynuclestide as claimed in any one
of claims 3 to 5. .

20, A probe ag claimed in claim 19 which is attached fo a solid support.

21. A method of predicting yesponsiveness of i patient to treatment with a
Type 1 inferferon, which comprises determining the level of the protein defined by the
arpino acid sequence sef forth in SEQ. ID. Na. 2 or a natwrally-ocourring variant thereof,
or the correapouding mRNA, in a cell sample from suid patient, wherein said sample is

JP 2004-530420 A 2004.10.7
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abtained from said patient following administration of a Type 1 interferon or is treated
prior to said determining with 8 Type ! interferon in vitra.

22. A method as claimed in claim 21 wherein the interferon administered
prior to abtaining said sample or used to treat said sample in vitro is the interferon
proposed far tregtment of said patient.

23, A method as claimed in claim 21 or claim 22 wherein a sample
comprising peripheral blood manonuclear cells isalajed from a hiood sample of the
paient is treated with a Type 1 interferon in vitra.

24. A method as claimed in any one of claims 21 to 23 wherein suid
defermining comprises determining the level of mRNA encoding the protein defined by
the sequence set forth in SEQ. ID. No. 2 ar a naturally-ocenrring variant of said protein.

25, A non-human transgenic animal capable of expressing a polypeptide thag
is claimed in claim 1.
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33

45

1
SEQUENCE LISTING
<110> PHARMA PACTFIC PTY. LTD:
<120> INTERFERON-ALPHA INDUCED EENE
<130> N§0001B JICT

<140>
<1

<160> GB 0016078.3
<161> 2000-06-29

<]50> GB Q027089.2
<161> 2000-11-06

<160> 2

<)70> Pateptln Ver, 2.1
<210 1

<211> 556

<212~ DNA

<213> Homa saplens
<p20>

<221> s

<222> {63).,(46R)

<4nd> 1

(44)

PCT/GB01/02942

tetetetgte actgtigtet cftgeigbea cattgetgie tatgbtgbetr ttetaggbec 60

8¢ atp £tt ton gat set tca cat tge cot gat tgh gge caa cag tgg
Met Phe Ser Asp Asn Ser His Cys Pro Asp Cys Gly Gln Gln Trp
1 [ 10 15

tte cct agt ttavgaa cta gge cac tgg ttg fac cea act gaa cii gtt
Phe Pra Ser Lew Giu leu Gly His Trp Leu Tyr &1n Thr Glu Lew Val
20 26 a0

gaa aat gaa tgt tar cag gia tre tia gac cab it asc aga get gat
G1u Asn Glu Cys Tyr Bln Yal Phe Leu Asp Arg Ile Asn Arg Ala Asp
40 45

tat tgt cct gag tqt tat cet gat aat cct get aat sga age ctt git
Tyr Cys Pro Giy Cys Tyr Pro Asp Asn Pro Ala Asn Arg Ser Leu Yal
55 )

ett cch tgg et fic cra cb gag Yog get ece cag aat ctc acc age
Leu Pra Trp Ser Phe Pro Laln Glu Trp Ala Fro Gn Asn Leu The Arg
65 7 75

tgg ace tit gag ana get boc cat eca bR bt cty gof oot eea ctg
Trp Thr Phe Glu Lys Ala Cys His Pro Phe Leu Ley Ely Pro Pro Len
80 ] an 95

w7

155

203

251

298

347
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20

a5

kL

35

40

45

50

gtt aga aam aga rta cab gac tof cga gta geb got ftt Aac oot gea
Val Arg Lys Arg 1le His Asp Ser Arg Val Ala Gly Phe Asn Pro Ala
100 108 m

tta cag ¥4 atc tg acc aga aca gat aam acc tia aec asa ama cig
Leu Gn Leu Tl Leu Thr Arg Thr Asp Lys Thr Leu Asn Lys Lys Led
120 125

fac cad AAc 88a taq cthetatsat agtcaaaatt gteaagteta gagaettttg
Gly BIn Asn Lys
13

1 aagtctgace cagattga

<z10> 2

<211> 131

<212> PRT .
<213> Homa sapiens

<400> 2 '
Met Phe Ser Asp Asn Ser His Cys Pra Asp Cys 6]y &1 Gln Trp Phe
1 5 10 15
Pro Ser Len 6T Ley B3y His Trp Lew Tyr Gin Thr Glu Leu Vaj Glu
20 25 30
Asn Glu Cys Tyr GIn Val Phe Leu Asp Arg Ile Asn Arg Ala Asp Tyr
3 40 4
Cys Pro GYu Cys Tyr Pro Asp Asn Fro Ala Asn Arg Ser Ley Val Leu
50 133 60
Pro Trp Ser Phe Pro Lew Glu Trp Ala Pro G1n Asn Leu Thr Arg Trp
85 70 75 [:1]

Thr Phe GTu Lys Ala Cys His Pro Phe Leu Ley Gly Pro Pro Leu Val
85 a0 95

Arg Lys Arg 11a His Asp Ser Arg Val Ala G)y Phe Asn Fro Ala Leu
100 108 110

G\ Leu e Leu Thr Arg Thr Asp Lys Thr Leu Asn Lys Lys Leu Gly
115 120 125

€In Asn Lys
130
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398

443
458

566
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