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NEUROVIRULENT VIRUS (CRYPTOVIRUS) WITHIN THE RUBULAVIR US GENUS AND USES
THEREFOR

Throughout the application various publications are referenced in parentheses. The

disclosures of these publications in their entireties are hereby incorporated by reference in the

application in order to more fully describe the state of the art to which this invention pertains.

BACKGROUND OF THE INVENTION

1. Field of the Invention

This invention relates to the medical arts and particularly to the field of virology, and, more
particularly, to a novel human Rubulavirus which has been designated as a “Cryptovirus”.

2. Discussion of the Related Art

The Rubulavirus genus of the Paramyxoviridae (see Fig. 1) are enveloped viruses
characterized by a single minus-stranded RNA genome. There is substantial evidence that some
rubulaviruses infect domestic animals and can cause neurological diseases in them. These
neuropathic rubulaviruses include Canine Parainfluenza Virus Type 2, Porcine Rubulavirus (aka La
Piedad-Michoacan-Mexico Virus), and Menangle Virus. The strong sequence homologies amongst
these viruses imply that each of these viruses represent separate host-adapted species of a common
ancestral Rubulavirus species.

Canine Parainfluenza Virus Type 2 (which is also known as CPIV) is associated with
infectious tracheobronchitis in dogs. This is a non-lethal disease (usually) of the respiratory tract
(Appel and Binn, Canine Infectious Tracheobronchitis. n Virus Infections of Carnivores. Elsevier
Science Publishing Co., New York, N.Y., pp 201-211, 1987). However, the virus has also been found
to be associated with posterior paresis (Evermann ef al. JAV.MA. 177:1132-1134, 1980),
neurological dysfunction (Baumgartner ef al. Infect. Immun. 31 :1177-1183,1981), encephalitis
(Evermann et al. Arch. Virol. 68:165-172, 1981) and hydrocephalus (Baumgartner ef al. Vet. Pathol.
19:79-92, 1982) in dogs.

Porcine Rubulavirus (which is also known as La Piedad-Michoacan-Mexico Virus or LPMV)
is associated with Blue-Eye Disease (BED) of pigs. The symptoms of the disease include corneal
opacity, extreme “nervousness" in young pigs and infertility in sows and boars (Ramirez-Mendoza et
al, J. Comp. Pathol. 117:237-252, 1997). The virus persists in the central nervous system of pigs
after recovery from BED (Wiman et al. 1998; Hjertner ez al. 1998). This virus also shares more than

95% of its nucleotide sequence with Cryptovirus.
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Menangle virus is an emergent rubulavirus that was first identified in Australia n 1997
(Philbey et al., Emerging Infectious Diseases 4:269-271, 1998). This virus is associated with severe
degeneration of the brain and spinal cord of stillborn piglets (Philbey ef al. 1998). Neurons of these
animals contained Menangle virus inclusion bodies (nucleocapsids). Serological studies have also
found neutralizing antibodies to the virus in pigs, fruit bats and at least two human piggery workers.

A number of human rubulaviruses are known to cause illness in humans. These include: (1)
mumps virus (causes human mumps); (2) human parainfluenza virus type 2 (aka HPIV-2; associated
with relatively mild upper respiratory, flu-like illness; (3) human parainfluenza virus types 4A and 4B
(aka HPIV-4A, HPIV-4B; also associated with relatively mild upper respiratory, flu-like illnesses).
With mumps there is also evidence of nervous system involvement in a significant number of
patients, although this is virtually never life threatening.

In contrast, there are no published studies clearly demonstrating that another Rubulavirus,
Simian Virus 5 (SV3), causes disease either in humans or in experimentally-infected animals, and
there has  been at least one published study demonstrating that SV5 does not cause disease in
experimentally-infected mice, even mice with severe combined immunodeficiency (SCID mice)
(Didcock et al.,.J Virol 73:3125-3133, 1999).

In 1978, a report described the isolation of an “infectious agent” from the bone marrow of
patients with multiple sclerosis (MS). (Mitchell, DN ef al., Isolation of an infectious agent from bone
marrow of patients with mutiple sclerosis, Lancet 1i:387-391 [1978]). Subsequent reports described
five separate “human SV3 isolates” derived from different MS patients.  (Goswami, KKA ef af.,

Does simian virus 5 infect humans? Journal of General Virology 65:1295-1303 [1984]; Goswami,

KKA et al., Evidence for the persistence of paramyxoviruses in human bone marrows, Journal of

General Virology 65:1881-1888 [1985]; Randall, RE ef al., Isolation and characterization of
monoclonal antibodies to simian virus 5 and their use in revealing antigenic differences between
human, canine and simian isolates, Journal of General Virclogy 68:2769-2780 [1987]).
Nevertheless, a causal link between SV3 and MS remained speculative.

In 1987, Goswami et al. reported that the cerebrospinal fluid (CSF) of some MS patients
contained antibodies to SV5. (Goswami KKA et al., Antibodies against the paramyxovirus SV5 in
the cerebrospinal fluids of some multiple sclerosis patients, Nature 327:244-247 [1987]). However,
this report was controversial, since the results subsequently failed to be reproducible by other well
respected paramyxovirologists. (Vandvik, B. and Norrby, E., Paramyxovirus SV5 and muliiple
sclerosis, Nature 338:769-771 [1989]; but see, Russell, WC and Randall, RE, Multiple sclerosis and
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paramyxovirus, Nature 340:104 [1989]). Therefore, a clear causal link between SV5 and MS was not
cstablished in the art.

Multiple Sclerosis is a chronic degenerative central nervous system disease that most
commonly affects young and early middle-aged adults (between 18 and 40 years of age). It is less
commonly diagnosed in adolescents and even less so in children.  Affecting 350,000 Americans, MS
is one of the most frequent causes of neurologic disability except for traumatic injuries. (S.L. Hauser,
Multiple Sclerosis and other demyelinating diseases In: Harrisons Principles of Internal Medicine,
13th ed., K.J. Issclbacher et al. (eds.), McGraw-Hill, pp.2287-95 [1994]). The onset, progression and
outcome of the disease are highly variable with patients manifesting one of several patterns of illness.
For example, for reasons that are unclcar, MS affects twice as many females as males. Although the
individual components that comprise the diagnostic, clinical tableau of MS have long been delineated,
their sequence and severity of prescntation from case to case are subjcct to great variation. (Hallpike
J.F., Adams C.W.M., and Tourtellotte W.W., Eds, 1983, Multiple Sclerosis: Pathology, Diagnosis
and Management, Chapman & Hall, London; McAlpine E. et al., 1972, Muliiple Sclerosis: A
Reappraisal, Churchill Livingstone, Edinburgh; Rose A.S., 1972, Multiple Sclerosis: A Clinical
Interpretation. In Multiple Sclerosis: Immunology, Virology and Ultrastructure Wolfgram F., Ellison
G.W.,, Stevens J.G., and Andrews J.M., Eds., Academic Press, New York). It is fair to say that no
two patients with MS are alike, and, consequently, there is contention as to what constitutes the
stereotypic clinical history.

Most commonly, MS first presents as a series of neurological attacks followed by complete or
partial remissions where symptoms lessen only to return after some period of stability (relapsing-
remitting MS). In other patients, the disease is characterized by a gradual decline with no clear
remissions but sometimes with brief plateaus or minor relief of symptoms (primary-progressive MS).
In still other patients, there can be a relapsing and remitting course of illness in the early stages
followed by progressive decline (secondary-progressive MS).

In general, the primary manifestations of chronic progressive and chronic relapsing MS do
not vary greatly. Evidence for an insidious disease (apathy, depression, fatigue, loss of weight,
muscle pains) often can be uncovered from the patient’s chart before the first neurological
manifestations.  Among the first signs in about 50% of all definite MS cases are limb weakness,
numbness, or tingling (parathesias) in one or more limbs, the extremities, or around the trunk. There
is often discordance between signs and symptoms. Adams and Victor (1997, Multiple sclerosis and
allied demyelinative diseases. In Principles of Neurology. Adams R.D. and Victor M, Eds.,

McGraw Hill, New York) mention that “it is a common aphorism that the patient with MS presents
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with symptoms in one leg and signs (bilateral Babinski) in both.” Another common initial sign is a
short-lived episode of retrobulbar neuritis affecting one or both eyes. Many MS patients will display
papillitis (swelling of the optic nerve head), which depends on the proximity of the demyelinated
plaque to the nerve head. There is considerable debate as to whether optic neuritis in a significant
percentage of cases constitutes a separate disease or subclass of MS, but in about 30% of cases, the
disease progresses to MS (Arnason et al., J Neurol. Sci. 22:419, 1974). '

As diagnosis becomes established, a more regular group of clinical syndromes develops
either progressively or in a remitting fashion. The majority of patients display a mixed or generalized
type of disease involving optic nerves, brain stem, cerebellum, and spinal cord. About one third will
exhibit a spinal form, and about 5% will display a cerebellar or pontobulbar-cerebellar form, and a
similar percentage will have an amaurotic form. Adams and Victor (supra) estimate that at Icast 80%
of their own clinical material comprised cercbrospinal and spinal forms of the discase.

Psychologic disturbances are frequently observed and can present as an inappropriate
euphoric state, attributed by Adams and Victor (supra) probably to extensive white matter lesions in
the frontal lobes. In a much higher percentage of MS patients depression and irritability are observed.

Until relatively recently, MS and epilepsy were considered discrete entities. The publication
of numerous recent studies demonstrating an “overlap” between these disorders has corrected this
misperception.  Epidemiological and demographic studies conducted over the last decade have
provided substantial cvidence of concurrent epileptiform symptomology in a significant proportion of
MS patients. While the concurrence of epileptiform symptoms is markedly higher in early onset MS
(i.e. in children and adolescents), the overall prevalence of epilepsy in MS patients is many times
higher than in the general population.

Human cpilepsy is an enigmatic medical condition which, in fact, is not a specific disease —
or even a single syndrome — but, rather a broad category of symptom complexes arising from any
number of disordered brain functions that themselves can be secondary to a variety of pathologic
processes. Today, a large number of clinical phenomena are recognized as epileptic seizures, some of
which (e.g., myoclonic and atonic seizures) are currently poorly understood and could, in fact, reflect
neuronal mechanisms that are somewhat different from the pathophysiologic processes traditionally
considered to be “epileptic.” Perhaps the best reflection of the enigmatic and complex naturc of these
illnesses is the simple fact that the etiology of the disease, in the overwhelming majority of the cases
(greater than 70%), is either “cryptogenic” (i.e., of obscure, indeterminate origin) or “idiopathic” (i.e.,

of unknown cause).
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Epilepsy is more than seizures. Epileptics typically exhibit a spectrum of responses, from
little or no seizure activity, through mild activity (pefit mal or “absence” seizures), to recurrent and
intractable grand mal seizures (the occurrence of which is often misunderstood by the lay public to be
the defining symptom of all forms of epilepsy; see Epilepsy: A Comprehensive Textbook, Engel, Jr. J.
and Pedley, T.A., Eds., Lippincott-Raven, 1997). The condition in its entirety is comprised of many
facets, different for each individual, that contribute to disability and impaired quality of life. While
the physical spectrum of symptoms ranges from extremely subtle petit mal or “absence” seizures to
profoundly disabling grand mal seizures, many paticnts cxperience other co-morbid processes (e.g.,
memory loss, confusion, lethargy, sleep disturbances, and clinical depression) which can be equally
disabling. Treatment that focuses solely on seizures often does little to lessen disability. This is
perhaps best illustrated by the patient who, having undergone successful surgical resection of
epileptogenic brain tissue, becomes scizure-free but remains socially isolated and uncmployced, with
little evidence of an improved life. Therapeutic intervention can be optimal only when the multiple
and interacting medical, psychological, and environmental factors that constitutc cpilepsy are
addressed.

Another epileptiform disease is Subacute Sclerosing Panencephalitis (SSPE), a rare and fatal
degenerative central nervous system disease of children and adolescents. (Sever and Zeman, editors,
Measles Virus and Subacute Sclerosing Panencephalitis. Neurology (Supplement 1) 18:1-192, 1968;
Payne and Baublis, Perspectives in Virology 1:179-195, 1971; Johannes and Sever, Ann. Rev. Med.
26:589-601, 1975; Meulen ef al., Comp. Virol. 18:105-159, 1983; Dyken, Neurol Clin. 3:179-196,
1985). In its early stages it commonly presents as an affective or other behavioral disorder and
progresses over a period of months to profound epileptiform neurological disease. Its later stages are
characterized by intractable seizures, decerebrate rigidity, coma and death. At some time, virtually all
SSPE patients arc “misdiagnosed” with epilepsy.

Cases of SSPE have been described in both industrialized and developing countrics
throughout the world (Canal and Torck, .J. Neurol. Sci. 1:380-389, 1964; Pettay et al., J. Infect. Dis.
124:439-444, 1971; Haddad et af., Lancet 2:1025, 1974; Soffer et al., Israeli J. Med. Sci. 11:1-4,
1975; Naruszewicz-Lesiuk ef al., Przeg Epidemiologiczna 23:1-8, 1979; Moodie et al., South Afiican
Med. J 58:964-967, 1980). The frequency of the discase varies greatly, ranging from 0.06 and 0.10
cases per million total population per year (cpmpy) in Britain (Dick, Brit. Med. J. 3:359-360, 1973)
and the United States (Jabbour et al., J A. M. A. 220:959-962, 1972) to 3.40 and 7.70 cpmpy in Israel
(Soffer, ef al, Israeli J Med Sci. 11:1-4, 1973) and New Zealand (Baguley and Glasgow, Lancet
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2:763-765, 1973). The factor(s) that are responsible for the ultimate etiopathogeneis of the discase
are unclear.

Numerous studies have shown that the central nervous system tissues of SSPE patients are
persistently-infected with measles virus. Substantial evidence indicates that the disease involves the
recrudescence of a persistent measles virus infection acquired earlier in life. Specific findings in
SSPE patients which support this hypothesis include: (1) a history of childhood measles, (2)
markedly elevated titers of measles virus-specific antibodies in serum, (3) the presence of measles
virus-specific antibodies in cerebrospinal fluid, (4) the presence of measles virus antigens in CNS
tissues demonstrated by specific immunofluorescence, (5) intracellular inclusions of paramyxoviral
nucleocapsids in oligodendroglial and neuronal cells, and (6) the isolation of infectious measles virus
from brain and lymphatic tissucs when co-cultivated with susceptible cells (Bouteille e al., Revue
Neurologie 113:454-458, 1965; Connolly er al., Lancet 1:542-544, 1967; Legg, Brit. Med. J. 3:350-
354, 1967; Payne et al., New Eng. J. Med. 281585-589, 1969; Horta-Barbosa ¢t al., Nature 221:974,
1969). Finally, and perhaps most convincingly, epidemiological evidence suggests that vaccination
against measles substantially reduces the risk of developing the disease (Modlin er al., Pediatrics
59:505-512, 1977; Halsey et al., Am. J. Epidemiol. 111:415-424, 1980; Dyken et al., Morb. Mortal.
Weekly Report 31:585-588, 1982).

Despite these findings, there are a number of anomalies that have been observed which are
inconsistent with measles virus alone being the sole cause of the illness. These include the following,

First, neurovirulence. Clinical isolates of measles virus from patients with rubeola have not
been shown to cause an SSPE-like illness in experimentally infected animals. Cell-associated SSPE-
derived strains, however, have been shown to cause such disease in ferrets, marmosets and monkeys
(Katz et al., J. Infect. Dis. 121:188-195, 1970; Thormar ef al., .J. Infect. Dis. 127:678-685, 1973; Ueda
et al., Biken Jowrnal 18:179-181, 1975; Yamanouchi et al, Japan J Med. Sci. Biol. 29177-186,
1976; Thormar et al., J. Infect. Dis. 136:229-238, 1977, Albrecht et al., Science 195:64-66, 1977,
Thormar et al., J. Exp. Med. 148:674-691, 1978; Ohuchi er al., Microbiol. Immunol. 25:387-893
[1981]).

Second, distribution and morphology of virus inclusion bodies. Measles virus antigens in
infected cells form large coalescing intracytoplasmic inclusions when examined by fluorescent
antibody techniques. When labeled with SSPE patient sera, virus antigens demonstrate distinctly
different patterns in cell-associated SSPE-derived virus strains and in experimentally-infected animal
CNS tissues. In such materials, intracellular inclusion bodies demonstrate a “peppery,” particulate

and/or “splattered” distribution (Doi ef al., Japan. J. Med. Sci. Biol. 25:321-333, 1972; Kimoto and
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Baba, Biken Journal 18:123-133, 1975; de Felici ei al., Annales Microbiologie 126:523-538, 1975;
Ohuchi et al., Microbiol. Immunol. 23:877-888, 1979).

Third, ultrastructural morphology of virus nucleocapsids. In measles virus infected cells,
cytoplasmic nucleocapsids are predominantly of a “fuzzy” or “granular” morphology (Tawara, Virus
(Osaka) 14:85-88, 1965: Matsumoto, Bull. Yamaguchi Med. School 13: 167-189, 1966; Nakai et al,
Virology 38:50-67, 1969; Nakai and Imagawa, ./ Virol 3:187-197, 1969). In SSPE-derived CNS
tissues, both fuzzy and smooth nucleocapsids have been consistently observed (Oyanagi et al, J
Virol. 7:176-182, 1971; Dubois-Dalcq ef al., Arch. Neurol 31:355-364, 1974). Smooth cytoplasmic
nucleocapsids have also been observed in most cell-associated SSPE-derived cell lines (Doi er al,
Japan. J. Med. Sci. Biol. 25:321-333, 1972; Makino et al., Microbiol. Immunol. 21:193-205, 1977,
Ucda et al., Biken Journal 18:113-122, 1975; Bumstein et al., Infect. Immun. 10:1378-1382, 1974;
Mirchamsy ¢/ al., Intervirology 9:106-118, 1978; Schott et al., Revue Neurologie 135:653-664, 1979)
with some containing only such structures (Doi ef al., Japon. J. Med. Sci. Biol. 25:321-333, 1972,
Thormar et al., .J. Exp. Med. 148:674-691, 1978).

Fourth, immunoreactivity of virus nucleocapsids. While fuzzy nucleocapsid aggregates are
labeled with HRP-conjugated measles virus-specific antibody experimentally raised in animals,
smooth virus nucleocapsids are not (Dubois-Daleq et al., Lab. Invest. 30:241-250, 1974, Brown ef al.,
Acta Neuropathologica 50:181-186, 1980). Most interestingly, both can readily be labeled with
SSPE sera (Brown ef al., Acta Neuropathologica 50:181-186, 1980).

And fifth, epidemiology. The least understood feature of the measles virus theory of SSPE
actiopathogenesis is the extremely low incidence of the disease. Despite numerous investigations into
the role of socioeconomic, demographic and genetic factors (Canal and Torck, ./ Neurol Sci. 1:380-
389, 1964; Pettay et al., J. Infect. Dis. 124:439-444, 1971; Haddad et al., Lancet 2:1023, 1974; Soffer
et al., Israeli J Med. Sci. 11:1-4, 1975; Naruszewicz-Lesiuk e/ al., Przeg Epidemiologiczna 23:1-8,
1979; Mocodie ¢t al., South African Med. J. 58:964-967, 1980; Dick, Brit. Med. J. 3:359-360, 1973;
Jabbour er al., J A M. A 220:959-962, 1972; Baguley and Glasgow, Lancef 2:763-765, 1973;
Modlin ef al., Pediatrics 59:505-512, 1977, Halsey et al., Am. J. Epidemiol. 111:415-424, 1980;
Dyken et al., Morb. Morial. Weekly Report 31:585-588, 1982), it has, until now, been completely
unclear why SSPE is so rare when measles virus annually infects millions of children throughout the
world.

A much more common idiopathic neurological and/or neuropsychiatric disease, which affects
more than a half million Americans, is chronic fatigue syndrome (CFS), which frequently involves

concurrent epileptiform symptomology. (P. H. Levine, What we know about chronic fatigue
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syndrome and its relevance to the practicing physician, Am. J. Med. 105(3A):100S-03S [1998]).
Chronic fatigue syndrome is characterized by a sudden onset of persistent, debilitating fatigue and
energy loss that lasts at least six months and cannot be attributed to other medical or psychiatric
conditions; symptoms include headache, cognitive and behavioral impairment (e.g., short-term
memory loss), sore throat, pain in lymph nodes and joints, and low grade fever. (M. Terman ef al.,
Chronic Fatigue Syndrome and Seasonal; Affective Disorder: Comorbidity, Diagnostic Overlap, and
Implications for Treatment, Am. J. Med. 105(3A):115S-24S [1998]).  Depression and related
symptoms are also common, including sleep disorders, anxicty, and worsening of premenstrual
symptoms or other gynecological complications. (A.L. Komaroff and D. Buchwald, Sympfoms and
signs of chronic fatigue syndrome, Rev. Infect. Dis. 13:58-S11 [1991]; B.L. Harlow et al,
Reproductive correlates of chronic fatigue syndrome, Am. J. Med. 105(3A):945-99S [1998]). Other
physiologic abnormalities are also associated with CFS in many patients, including neurally-mcdiated
hypotension, hypocortisolism, and immunologic dysregulation. (P.H. Levine [1998]). A subgroup of
CFS patients complain of exacerbated mood state, diminished ability to work and difficulty
awakening during winter months, reminiscent of seasonal affective disorder. (M. Terman er al.
[1998]).

The etiology of CFS has been unknown, and the heterogeneity of CFS symptoms has
precluded the use of any particular diagnostic laboratory test. (P.H. Levine [1998]). Symptomatic
parallels have been suggested between CFS and a number of other disease conditions, resulting from
viral or bacterial infection, toxic exposure, orthostatic hypotension, and stress, but none of these has
been shown to have a causal role in CFS. (E.g., LR. Bell ef al, Illness from low levels of
environmental chemicals: relevance 1o chronic fatigue syndrome and fibromyalgia, Am. J. Med.
105(3A):745-82S [1998]; R.L. Bruno ef al., Parallels between post-polio fatigue and chronic fatigue
syndrome: a common pathophysiology?, Am. J. Med. 105(3A):668-73S [1998]; R. Glaser and J.K.
Kiecolt-Glaser, Stress-associated immune modulation: relevance to viral infections and chronic
Jatigue syndrome, Am. J. Med. 105(3A):355-428 [1998]; P.C. Rowe and H. Calkins, Neurally
mediated hypotension and chronic fatigue syndrome, Am. J. Med. 103(3A):158-21S [1998]; L.A.
Jason et al., Estimating the prevalence of chronic fatigue syndrome among nurses, Am. J. Med.
105(3A):91S-93S [1998]). Accordingly, there has been no known cause to which diagnosis and/or
treatment of CSF could be directed. Consequently, the diagnosis and treatment of CFS have
continued to be directed to symptoms, rather than to an underlying treatable cause. For example, the

use of relaxin has been described for relaxing the involuntary muscles and thus relieve pain associated
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with CFS. (S.K. Yue, Method of treating myofascial pain syndrome with relaxin, U.S. Patent No.
5,863,552).

There remains a need for an underlying causal factor for many idiopathic neurological,
neurodegenerative, neuropsychological and neuropsychiatric disorders and primary tracheobronchial
and/or lymphadenopathy-associated diseases, to which diagnostic testing, research and development,
including screening of potential new antiviral drugs, and treatment can be dirccted.  This and other

benefits of the present invention are described herein.

SUMMARY OF THE INVENTION

The present invention is based on the discovery and isolation of a novel human virus that has
been designated as a “Cryptovirus”, which falls within the genus Rubulavirus of the family
Paramyxoviridae. The genome of the isolated Cryptovirus of the present invention is a minus strand
RNA having a nucleotide sequence entirely complementary to (SEQ ID NO:1).

The present invention relates to isolated nucleic acids that are Cryptovirus-specific. The
inventive Cryptovirus-specific nucleic acids encompass: (A) nucleotide sequence of contiguous
nucleotide positions 1-15246 of (SEQ ID NO:1), such as, but not limited, to plus strand RNAs (e.g.,
mRNAs) and ¢cDNAs; or (B) a nucleotide sequence complementary to contiguous nucleotide
positions 1-15246 of (SEQ ID NO:1), such as, but not limited to minus strand RNAs (e.g., genomic or
cloned RNAs) and cDNAs; or (C) Cryprovirus-specific fragments of (A) or (B), such fragments being
at least about five nucleotides long. The present invention encompasses both RNAs and DNAs, and
thus it is understood by the skilled artisan that the present invention encompasses nucleic acids, i.e.,
RNAs, in which uracil residues (“'U”) replace the thymine residues (“T”) in (SEQ ID NO:1). The
inventive nucleic acids include useful Cryptovirus-specific probes and primers.

Inventive nucleic acid constructs, including cloning vectors and expression vectors, are
provided that contain the inventive nucleic acid. Such inventive recombinant vectors are contained in
a host cell of the present invention.

The present invention also relates to an isolated Cryptovirus protein cncoded by a
Cryptovirus-specific nucleic acid segment.  The inventive Crypfovirus proteins include isolated
Cryptovirus nucleocapsid and envelope proteins and chimeric proteins comprising a Cryptovirus
protein moiety.

The invention relates to an isolated virion or other viral particle that contains the inventive

Cryptovirus nucleic acid, such as a viral expression vector, or contains the inventive Cryprovirus
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protein, such as an inventive pseudotyped virion or an inventive isolated Cryptovirus virion or other
Cryptovirus particle.

Inventive compositions of matter that include the inventive Crypfovirus nucleic acid,
Cryptovirus protein, or isolated virions and other viral particles, together with a carrier, are also
included in the present invention.

Moreover, the present invention provides a method of isolating a Crypfovirus virion. The
inventive method involves culturing a plurality of peripheral blood mononuclear cells (PBMNCs) that
have been obtained from a human having a Crypfovirus infection. The PBMNCs are cultured in an
artificial aqueous medium that includes an agent that increases cellular guanylyl cyclase activity, such
as but not limited to cyclic GMP.  The PBMNCs are then co-cultured in with a plurality of
mammalian amnion cells in fresh aqueous medium including the agent, and the co-culture is passaged
one or more times. Passaging is followed by co-cultivating a plurality of mammalian epithelial cclls
together with the PBMNCs and the mammalian amnion cells in fresh aqueous medium comprising
the agent. This co-cultivation results in the production of Cryptovirus virions that are released into
the aqueous medium. A supernatant of the aqueous medium is separated from the cells in the culture,
to obtain the Crypfovirus virions, which are found in the supematant. The inventive method
facilitates the isolation from cellular material of Crypfovirus virions in great numbers. Virions
isolated thereby can be further propagated by an inventive method of propagating a Cryptovirus,
which the present invention provides.

The inventive method of propagating a Cryptovirus involves exposing a plurality of
mammalian epithelial cells to a plurality of cell-free Cryptovirus virions, thus isolated, and further
cultivating the Cryprovirus virion-exposed mammalian epithelial cells in an artificial aqueous
medium comprising an agent that increases the activity of cellular guanylyl cyclase. Thus, a
mammalian epithelial cell acutely infected with Cryprovirus is provided, which inventive cell is
produced by the method.

The present invention also relates to a method of producing a mammalian cell line
nonproductively infected with Cryprovirus. The method involves co-culturing PBMNCs that have
been obtained from a human having a Cryptovirus infection, with mammalian amnion cells (e.g.,
rodent or primate amnion cells), in an artificial aqucous medium comprising an agent that increases
cellular guanylyl cyclase activity, such that the mammalian amnion cells become nonproductively
infected by Cryptovirus. After passaging the nonproductively infected mammalian amnion cells with

the peripheral blood mononuclear cells, the co-culture becomes a monoculture of the nonproductively
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infected mammalian amnion cells. The present invention also relates to a cell nonproductively
infected with Cryprovirus, which cell is produced in accordance with the method.

Cryptovirus is associated with cryptogenic and idiopathic forms of human disease, e.g,
epilepsy. Cryptovirus is also associated with other human neurological, neurodegenerative, and/or
neuropsychiatric diseases where neural dysfunction and neuropathology are evident and where
epileptiform symptomology is always concurrent (c.g. subacute sclerosing panencephalitis, SSPE) or
is frequently concurrent (e.g., multiple sclerosis [MS] and chronic fatigue syndrome [CFS]). Thus,
the inventive cell lines, viral particles and virions are particularly useful for screening potential
antiviral agents to discover those that could be effective in treating mammals, including humans,
infected with Cryptovirus.

In particular, useful in vitro methods of screening a potential antiviral therapeutic agent are
provided. In accordance with the in vitro screening methods, the inventive Cryprovirus-infocted cells
are cultured, and then exposed to the potential antiviral therapeutic agent. If acutely infected
mammalian epithelial cells are used, then the effect of the potential antiviral therapcutic agent on
Cryptovirus replication and/or Cryplovirus virion assembly is measured (e.g., effect on Cryprovirus
genomic replication, Crypfovirus transcription, and/or translation, i.e., protein synthesis, from
Cryptovirus mRNAs, effect on numbers of Cryptovirus virions produced or completeness of
Cryptovirus particles). Inhibition of Cryptovirus replication and/or Cryptovirus virion assembly,
relative to a control not receiving the agent, indicates antiviral activity of the potential therapeutic
agent. Alternatively, if nonproductively infected cells are used, measurement is made of the effect of
the potential antiviral therapeutic agent on Cryptovirus replication, Cryptovirus genome replication,
and/or Crypiovirus-specific transcription. Inhibition of Cryptovirus replication, Cryplovirus genome
replication, and/or Cryprovirus-specific transcription, relative to a control not receiving the agent,
indicates antiviral activity of the potential therapeutic agent. These inventive methods are useful for
identifying, screening, or isolating promising new antiviral drugs. Once the potential of a chemical
agent is identified by the inventive methods, then, further research can be done to ascertain its
clinical usefulness. Thus, the inventive methods of screening a potential chemotherapeutic agent are
of benefit in finding and developing pharmaceutical antiviral drugs aimed at treating Crypfovirus-
related conditions and other conditions associated with other viruses of the Mononegavirales.

The present invention now also provides an animal model for the study of human diseases,
for example a neurological, neurodegenerative, and/or neuropsychiatric discase (e.g., idiopathic
epileptiform diseases, such as epilepsy, SSPE, MS, and CFS). The animal model involves a non-

human mammal, which has been inoculated with an infectious cell-free Cryptovirus having a genome
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comprising a single stranded RNA complementary to (SEQ ID NO:1), or has been inoculated with a
cell nonproductively-infected with the Cryptovirus. The inoculated non-human mammal of the
animal model exhibits at least one symptom characteristic of a human discase after being thus
inoculated, which was not previously exhibited by the non-human mammal betore inoculation.

The animal model is useful in an in vivo method of screening a potential antiviral therapeutic
agent. The method involves administering the potential therapcutic agent to be screened, to the
inventive animal model. Before administration of the potential therapeutic agent, the non-human
mammal exhibits at least one symptom characteristic of a human disease. After administration of the
potential therapeutic agent, the presence or absence of a beneficial antiviral effect is detected; the
presence of a beneficial antiviral effect, in comparison to a control animal not receiving the agent,
indicates activity of the potential therapeutic agent.

Employing an altemative embodiment of the inventive animal model, an in vivo method of
screening a potential antiviral prophylactic agent is provided. The method involves administering a
potential prophylactic agent to be screened to a non-human mammal, which does not have a symptom
of a human disease, for example a neurological, neurodegenerative, and/or neuropsychiatric disease.
Then the ammal is inoculated, as previously described, with an infectious cell-free Cryprovirus
having a genome comprising a single stranded RNA complementary to (SEQ ID NO:1), or with a
mammalian cell nonproductively-infected with the Cryprovirus. Subsequently, the presence or
absence in the non-human mammal of a beneficial antiviral effect is detected, compared to a control
not receiving the potential prophylactic agent. The subsequent presence of a beneficial antiviral
effect in the inoculated non-human mammal indicates activity of the potential prophylactic agent.

The inventive nucleic acid constructs, Cryplovirus proteins, and particles and virions are also
particularly useful in producing Cryptovirus-specific antibodies, and in the production or manufacture
of vaccines, which antibodies and vaccines are dirccted specifically against Cryptovirus proteins,
such as the nucleocapsid or envelope proteins of Cryptovirus.  These vaccines can include live
attenuated virus; killed virus; recombinant chimeric viruses; proteins or other parts of virus; or one or
more isolated or recombinantly expressed Cryptovirus proteins.

The present invention relates also to an isolated antibody that specifically binds a Cryptovirus
protein and the use of the inventive antibody in manufacturing a medicament for the treatment of
Cryptovirus infections. Also provided are compositions of matter comprising the antibody and a

carrier.
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In other aspects, the invention is usefully directed to methods and assays, eg., for
determining whether biological materials are contaminated with Cryptovirus or whether a mammal,
including a human, is or has been infected with Cryptovirus.

In particular, the invention provides mcthods of detecting the presence or absence of a
Cryptovirus protein, Cryptovirus-specific RNA, or Cryptovirus-specific antibody in a sample of a
biological material, such as serum.

In the method of detecting Cryprovirus protein, the sample of the biological material is
contacted with an inventive antibody that specifically binds a Cryptovirus protein; and if the presence
of specific binding of the antibody to a constituent of the sample is detected, this indicates the
presence of the Cryptovirus protein in the sample.

Similarly, in the method of detecting Cryptovirus-specific RNA in a sample of a biological
material containing RNA, the sample is contacted with the inventive Cryptovirus-specific probe under
at least moderately stringent hybridization conditions, and the formation of detectable hybridization
products indicates the presence of the Cryptovirus RNA in the sample.

Alternatively, the sample containing RNA is subjected to an amplification of Cryprovirus-
specific RNA in the sample, using at least onc inventive Cryptovirus-specific primer in an
amplification reaction mixture. By detecting the presence or absence of Cryptovirus-specific nucleic
acid amplification products in the amplification reaction mixture, the presence or absence of
Cryptovirus-specific RNA in the sample can be determined, with the presence of Crypfovirus-specific
amplification products in the reaction mixture indicating the presence of the Cryptovirus-specific
RNA in the sample.

The present invention also provides a method of detecting the presence or absence of a
Cryptovirus-specific antibody in a sample of an antibody-containing biological material, such as
serum. The method involves contacting the sample of biological material with the inventive protein,
such as a Cryptovirus envelope protein, or alternatively, with the inventive virion or viral particle,
under conditions allowing the formation of a specific protein-antibody complex, or antibody-bound
virus complex, respectively. Detection of the presence of such specific protein-antibody complexes,
or antibody-bound virus complexes, indicates the presence of the Cryprovirus—specific antibody in the
sample. Inventive anti-Cryptovirus antibody detecting kits arc also provided, which are useful for

practicing the method.

Thus, by practicing any of the foregoing inventive methods of detecting the presence or
absence of a Cryptovirus protein, Cryptovirus-specific RNA, or Cryptovirus-specific antibody, with a

sample of biological materials from a mammal, including a human, an inventive method of detecting
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or diagnosing a Cryptovirus infection in the mammal is provided, as indicated by the
presence in the sample of Cryptovirus protein, Cryptovirus-specific RNA, or Cryptovirus-
specific antibody. These diagnostic methods are valuable because, regardless of the
therapeutic strategy, it is advantageous to begin therapy at the time of “primary” infection
(ie, the first exposure o the virus) or as soon as possible thereafter (i.e., during
development of the primary infeotion);

In a first aspect the invention provides an isolated nucleic acid, comprising:

(A) contiguous nucleotide positions 1-15246 of (SEQ ID NO: 1);

®) a nucleotide sequence complementary to (A); or

<) Cryptovirus-specific fragment of (A) or (B), comprising 2 pucleic acid
segment selected from the group consisting of:

) contignous nucleotide positions 152-1678 of (SEQ ID NO:l), a
complementary sequence, ot a degenerate coding sequence;

(i) contignous nucleotide positions 18502515 of (SEQ ID NO:l), a
complementary sequence, or a degenerate coding sequence;

(iif) contiguous nucleotide positions 1850-3023 of (SEQ ID NO:l), 2
complementary sequence, or & degenerate coding sequence;

@iv) contiguous nucleotide positions 1850-3023 of (SEQ ID NO:1)
combined with a further insertion of two guanine residues between nucleotide position
2339 of (SEQ ID NO:1) and nucleotide position 2340 of (SEQ ID NO:1), a
complementary sequence, or a degenerate coding sequence;

™) contiguous nucleotide positions 3141-4271 of (SEQ ID NO:1), a
complementary sequence, or a degenerate coding sequence;

(vi) contiguous mucleotide positions 4530-6182 of (SEQ ID NO:l), a
complementary sequence, or 2 degenerate sequence;

(vii)  contiguous nucleotide positions 4587-6182 of (SEQ ID NO:1), a
complementary sequence, or a degenerate sequence;

(vili)  contiguous nucleotide positions 4587-4835 of (SEQ ID NO:1), a
complementary sequence, or 2 degenerate sequence;

(%) contiguous nucleotide positions 4336-6182 of (SEQ ID NO:1), a
complementary sequence, or a degenerate SCqUECE;

(x) contiguous nucleotide positions 4272-6515 of (SEQ ID NO:l), a

complementary sequence, or a degenerate coding sequence;
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8 (xi) contiguous nucleotide positions 6303-6434 of (SEQ ID NO:1), a
'(; complementary sequence, Or a degenerate coding sequence;
L%j (xil)  contiguous mucleotide positions 6584-8278 of (SEQ ID. NO:l), 2
o)) complementary sequence, or 8 degenerate coding sequence; and
— 5 (xifiy contiguous mucleotide positions 8414-15178 of (SEQ ID NO:1), a
complementary sequence, or a degenerate coding sequence; and
C{i (xiv)  contiguous nucleotide positions 1684-1701 (of SEQ 1D NO:1), a
g complementary sequence, ot 2 degenerate coding sequence; and
% (xv)  contiguous nucleotide positions 1700-1717 (of SEQ ID NO:l), a
S 10 complementary sequence, or a degenerate coding sequence; and
8 (xvi) contiguous aucleotide positions 4283-4300 (of SEQ ID NO:1), 2

complementary sequence, or 3 degenerate coding sequence; and
(xvii) contiguous nucleotide positions 4299-4316 (of SEQ ID NO:l), 2
complementary sequence, of a degenerate coding sequence; and
15 (xviii) contiguous nucleotide positions 4285-4302 (of SEQ ID NO:1), 2
complementary sequence, or 2 degenerate coding sequence; and _
(xix)  contiguous nucleotide positions 4300-4317 (of SEQ ID NO:1), a
complementary sequence, or a degencrate coding sequence; and
(xx)  contiguous oucleotide positions 4518-4535 (of SEQ ID NOI), 2
20 complementary sequence, Or 2 degenerate coding sequence; and
(xxi)  contiguous nucleotide positions 4533-4550 (of SEQ ID NQ:1), 2
complementary sequence, ot a degenerate coding sequence; and
(xxii) contiguous nucleotide positions 6191-6208 (of SEQ ID NO:1), 2
complementary sequence, or a degenerate coding sequence; and
25 (x¥iti) contiguous mnucleotide positions 6116-6133 (of SEQ ID NO:1), a
complementary sequence, or a degenerate coding sequence; and
(xxiv) contiguous nucleotide positions 6192-6209 (of SEQ ID NQ:1), a
complementary sequence, or a degenerate coding sequence; and
(xxv) contiguous nucleotide positions 7501-7518 (of SEQ ID NO:1), 2
30 complementary sequence, or a degenerate coding sequence; and
- (xxvi) contiguous nucleotide positions 7517-7534 (of SEQ ID NO:l), a
complementary sequence, or a degenerate coding sequence, and
(xxvii) contiguous nucleotide positions 4292-4549 (of SEQ ID NO:1), 2

complementary sequence, or a degenerate coding sequence.
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In a second aspect the invention provides a nucleic acid copstruct, comptising
the nucleic acid of the first aspect.
In a third aspect the invention provides an expression vector, comprising the
nucleic acid construct of the second aspect.
In a fourth aspect the invention provides a cloning vector, comprising the nucleic
acid construct of the second aspect.
In a fifth aspect the invention provides a host cell, comprising the gxpression
vector of the third aspect or the cloning vecior of the fourth aspect.
In a sixth aspect the invention provides an isolated Cryptovirus protein. encoded
by anucleic acid segment comprising:
(A) contiguous nucleotide positions 152-1678 of (SEQ ID NO: 1) or 2
degenerate sequence;
B contiguous nucleotide positions 18502515 of (SEQ ID NO:1) or a
degenerate sequence. |
(©) contiguous mucleotide positions 1850-3023 of (SEQ ID NO:1)
combined with a further insertion of two guanine residues between nucleotide position
2339 of (SEQ ID NO:1) and a nucleotide position 2340 of (SEQ ID NO:J), or 2
degenerate sequence.
D) contignous mucleotide positions 3141-4271 of (SEQ ID NO:1) or a
degeneraie sequence.
(B) contignous nucleotide positions 4530-6182 of (SEQ ID NO:1) or a
degenerate sequence.
1) contiguous mucleotide positions 4587-6182 of (SEQ ID NO:1) or a
degenerate sequence.
(€)) contiguous nucleotide positions 4587-4835 (SEQ ID NO:1) or a
degenerate sequence.
(kD) contignous nucleotide positions 4836-6182 of (SEQ ID NO:1) or a
degenerate sequence.
o contiguous nucleotide positions 6303-6434 of (SEQ ID NO:1) or a
degenerate sequence.
@ contignous nucleotide positions 6584-8278 of (SEQ ID NO: 1) or a
depenerate sequence.
x contiguous mucleotide positions 8414-15178 of (SEQ ID NO: 1) or a

degenerate sequence.
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In a seventh aspect embodiment the invention provides a chimeric protein,
comptising a Cryptovirus protein encoded by a nucleic acid segment comprising:

(A) contiguous nucleotide positions 152-1678 of (SEQ ID NO:1) or 2
degenerate sequence.

(B) contiguous nucleotide positions 1850-2515 of (SEQ ID NO:1) or 2
degenerate sequence.

(C) contiguous mucleotide positions 1850-3023 of (SEQ ID NO:1)
combined with a further insertion of two guanine residues into the nucleotide sequence
hetween mucleotide position 2339 of (SEQ ID NO: 1) and a nucleotide position 2340 of
(SEQ ID NO: 1), or a degenerate Scquence.

D) contiguous nucleotide positions 3141-4271 of (SEQ ID NO:1) or 2
degenerate sequence.

(E) contiguous nucleotide positions 4530-6182 of (SEQ ID NO:1) or a
degenerate sequence.

® contignous nucleotide positions 4587-6182 of (SEQ ID NO:1) or a
degenerate sequence.

(G) contiguous nucleotide positions 4587-4835 (SEQ ID NQO:1) or a
degenerate sequence.

(H) contiguous nucleotide positions 4836-6182 of (SEQ ID NO: 1) or 2
degenerate sequence.

o contiguous nucleotide positions 6303-6434 of (SEQ D NO:1) or 2
degenerate sequence. ‘

)] contiguous mucleotide positions 6584-8278 of (SEQ ID NO: 1) or 2
degenerate sequence.

x contiguous nucleotide positions 8414-15178 of (SEQ ID NO: 1) or 2
degenerate sequence.

In one embodiment of the chimeric protein the Cryprovirus protein is a
Cryptovirus envelope protein encoded by a nucleic acid segment comprising ®), ). (G),
(), @) or ()-

In an eighth aspect the invention provides use of the protein of the sixth or
seventh aspect in producing a Cryptovirus-specific antibody.

Tn a ninth aspect the invention provides an isolated antibody that specifically
binds the protein of the sixth or seventh aspect.

In one embodiment of the ninth aspect of the invention the antibody 18

polyclonal.
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In one embodiment of the ninth aspect of the invention the antibody is
monoclional.

In one embodiment of the ninth aspect of the invention the antibody is chimeric.

In a tenth aspect the invention provides use of the antibody of the ninth aspect in
manufacturing a medicament for the treatment of Cryptovirus infections.

In an eleventh aspect the invention provides an isolated viral particle comprising
the nucleic acid of the first aspect.

In a twelfth aspect the invention provides an isolated Cryptovirus particle,
comprising a genome having a nucleotide sequence entirely complementary to (SEQ ID
NO: 1).

In a thirteenth aspect the invention provides a composition of matter, comprising
the nucleic acid of the first aspect, the protein of the sixth or seventh aspect, the antibody
of the ninth aspect or the virion of the eleventh aspect, and a carrier.

In a fourteenth aspect the invention provides an isolated viral particle comprising
the protein of the sixth ox seventh aspect.

In a fifieenth aspect the invention provides use of the pucleic acid of the first
aspect, the nucleic acid construct of the second aspect, the protein of the sixth or seventh
aspect, the viral particle of the ninth or eleventh aspect or the isolated Cryptovirus patticle
of the twelfth or fourteenth aspect in manufacturing a vaccine.

In one embodiment of the fifteenth aspect the viral particle is an attenuated
virion, |

Tn one embodiment of the fifteenth aspect of the viral particle is a killed viron.

In a sixteenth aspect the invention provides an isolated Cryptovirus particle,
wherein the Cryptovirus is Strain BER.

In a seventeenth aspect the invention provides 2 probe or primer comprising the
nucleic acid of the first aspect.

In an eighteenth aspect the invention provides a method of detecting the presence
or absence of a Cryptovirus protein in a sample of a biological material, comprising:

contacting the sample of the biological material with the antibody of the
invention; and

detecting specific binding of the antibody to a constituent of the sample, wherein
the presence of specific binding indicates the presence of the Cryptovirus protein in the
sample.

Tn 2 nineteenth aspect invention provides a method of detecting the presence or

absence of a Cryptovirus-specific RNA in a sample of a biological material, comprising:
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obtaining a sample of a biological material comprising RNA;

contacting the sample with the probe of the invention under at least moderately
stringent hybridization conditions, wherein the formation of detectable hybridization
products indicates the presence of the Cryptovirus-specific RNA in the sample.

In a twentieth aspect the invention provides a method of detecting the presence
or absence of a Cryptovirus-specific RNA in a sample of a biological matetial,
comprising:

obtaining a sample of biological material comprising RNA;

amplifying Cryptovirus-specific RNA in the sample using at least one primer of
the invention in an amplification reaction maxture;

then detecting the presence or absence of Cryptovirus-specific nucleic acid
amplification products in the amplification reaction mixture, wherein the presence of the
amplification products in the reaction mixture indicates the presence of Cryptovirus RNA
in the sample.

In one embodiment of the cighteenth, pineteenth or twentieth aspect the
biological material is a cellular material.

In one embodiment of the eighteenth, nineteenth or twentieth aspect the
biological material is blood or serum.

In one embodiment of the eighteenth, nineteenth or twentieth aspect the
biological material is cercbrospinal fluid.

In one embodiment of the eighteenth, nipeteenth or twentieth aspect the
biological material is lymphoid tissue.

In one embodiment of the eighteenth, mineteenth or twentieth aspect the
biological material is nervous tissue. In one embodiment the nervous tissue is brain
tissue.

In a twentyfirst aspect the invention provides a method of detecting the presence
or sbsence of a Cryptovirus-specific antibody in 2 sample of a biological material,
comprising:

contacting the sample with the protein according to the invention;

allowing the formation of a specific protein-antibody complex;

detecting the presence of the specific protein-antibody complex, wherein the
presence of a specific protein-antibody complex indicates the presence of the

Cryptovirus-specific antibody in the sample.
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In a twentysecond aspect the invention provides a method of detecting the
presence or absence of a Cryptovirus-specific antibody in a sample of a biological
material, comprising:

contacting the sample with the protein of the invention;

allowing the formation of a specific protein-antibody complex;

detecting the presence of the specific protein-antibody complex, wherein the
presence of a specific protein-antibody complex indicates the presence of the
Cryptovirus-specific antibody in the sample.

Tn a twentythird aspect the invention provides an assay method for detecting the
presence or absence of an antibody that selective binds Cryptovirus in a sample of an
antibody-containing biological material originating from a human, comprising:

contacting the sample, the sample originating from an individual suspected of
having a Cryptovirus infection, with the envelope protein of the invention such that if
antibody selectively binding Cryptovirus is present, an antibody-bound envelope protein
complex forms;

contacting any antibody-bound protein complexes thus formed with an anti-
human-antibody binding antibody, and allowing the formation of complexes of the
antibody, with the antibody-bound envelope protein complexes; and

detecting the presence or absence of any antibody-bound envelope protein
complexes thus formed, the presence of such complexes indicating the presence in the
sample of antibody selectively binding Cryptovirus.

In a twentyfourth aspect the invention provides an assay method for detecting the
presence or absence of antibody that selectively binds Cryptovirus antigen in a sample of
an antibody-containing biological material originating from a human, the method
comprising:

confacting the sample, the sample originating from an individual suspected of
having a Cryptovirus infection, with the viral particle of the invention, such that, if
antibody selectively binding Cryptovirus antigen is present, an antibody-bound virus
complex forms;

contacting any antibody-bound virus complexes thus formed with anti-human
antibody-binding antibody, and allowing the formation of complexes of the anti-human
antibody-binding antibody with the antibody-bound virus complexes, and

detecting the presence or absence of any complexes formed, the presence of such
complexes indicating the presence in the sample of antibody selectively binding

Cryptovirus antigen.
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Tn a twentyfifih aspect the invention provides a method of detecting 2
Cryptovirus infection in a mammal, comprising:

obtaining a sapmple of a biological material from the maromal; and

performing the method of the eighteenth, nineteenth, twentieth, twentyfirst,
twentysecond, twentythird or tentyfourth aspect using the sample, whereby detecting the
presence of the Cryptovirus protein, Cryptovirus-specific RNA, and/or Crypitovirus-
specific antibody in the sample indicates a Cryptovirus infection in the mammal.

Tn one embodiment of the twenty first, twentysecond, twentythird, twentyfourth
or twentyfifth aspect the biological material is a cellular material.

In one embodiment of the twenty first, twentysecond, twentythird, twentyfourth
or twentyfifth aspect the biological material is blood or serum.

In one embodiment of the twenty first, twentysecond, twentythird, twentyfourth
or twentyfifth aspect the biological material is cerebrospinal fluid.

Tn one embodiment of the twenty first, twentysecond, twentythird, twentyfourth
or twentyfifth aspect the biological material is lympohoid tissve.

In one embodiment of the twenty first, twentysecond, twentythird, twentyfourth
or twentyfifth aspect the biological material is nervous tissue. In one embodiment the
nervous tissue is brain tissue,

In one embodiment of the twentyfifth aspect the mammal is 2 human. In one
embodiment the human has a neurological, neurodegenerative, and/or neuropsychiatric
disease. In one embodiment the human has a primary tracheobronchial and/or
lymphadenopathy-associated illness.

In & twentysixth aspect the invention provides a method of isolating a
Cryptovirus virion, comprising:

(@ culturing a plurality of peripheral blood mononuclear cells that have
been obtained from a human having a Cryptovirus infection, in an artificial aqueous
medium comprising an agent that increases cellular guanylyl cyclase activity;

(&) co-culturing the plurality of peripheral blood mononuclear cells with 2
plurality of mammalian amnion cells in fresh artificial aqueous medium comprising an

agent that increases cellular guanylyl cylase activity;

1122282-1

COMS ID No: ARCS-179852  Received by |P Australia: Time (H:m) 15:22 Date (Y-M-d) 2008-02-19




19 Feb 2008

2002306472

19. FEB. 2008 15:14 SPRUSON & FERGUSON 92615486 NO. 7487 P 5

30

15

20

25

30

14h

(c) passaging the peripheral blood mononuclear cells with the mammalian
amnion cells in co-culture; | '

(d) co-cultivating a plurality of mammalian epithelial cells together with the
peripheral blood mononuclear cells and the mammalian amnion cells in fresh artificial
aqueous medium. comprising an agent that increases cellular guanylyl cyclase activity;
and

(e) separating a supematant of the aqueous medium from the cells, to obtain
a Cryptovirus virion in the supematant. '

In 2 twentyseventh aspect the invention provides a method of propagating a
Cryptovirus, comprising:

(a) exposing 2 plurality of mammalian epithelial cells to a plurality of cell-
free Cryptovirus virions, said Cryptovirus virions having been isolated by the method of
the invention; and

(b) further cultjvating the mammalian epithelial cells, thus virion-exposed,
in an artificial aqueous medium comprising an agent that increases the activity of cellular
guanylyl cyclase,

In a twentyeighth aspect the invention provides a method of producing a
smammalian cell line non-productively infected with Cryptovirus, comprising:

(2) co-culturing peripheral blood mononuclear cells that have been obtained
from a human having a Cryptovirus infection, with mammalian amnion cells, in an
artificial aqueous medium comprising an agent that increases cellular guanylyl cyclase
activity, such that the mammalian amnion cells become mon-productively infected by
Cryptovirus; and

() passaging the non-productively infected mammalian amnion cells with
the peripheral blood mononuclear cells, whereby the co-culture becomes a monoculture
of the non-productively infected mammalian amnion cells.

Tn one embodiment of the twentysixth, twentyseventh or twentyeighth aspect the
mammalian amnion cells are human amnion cells. In one embodiment the human amnion
cells are AV cells.

Tn one embodiment of the twentysixth, twentyseventh or twentyeighth aspect the
mammalian epithelial cells are simian epithelial cells selected from the group consisting

of Vero or CV-1 cells. In one embodiment the CV-1 cells are subline CV-1 cells.

In one embodiment of the twentysixth, twentyseventh or twentyeighth aspect the
agent that increases cellular guanylyl cyclase activity is cyclic GMP, insulin, znc
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dication, or a combination of any of these. In one embodiment the cyclic GMP is in a
concentration of about 0.05 to about SmM in the artificial aqueous medium.

In one embodiment of the twentyseventh, twentyeighth or twentyninth aspect the
agent that increases cellular guanylyl cyclase activity is nitric oxide or a nitric oxide
donor selected from the group consisting of organic nitrate compounds, iron nitrosyl
compounds, S-nitrosothiol compounds, sydnonimine compounds, and nonoate
compounds.

In one embodiment of the twentyseventh, twentyeighth or twentyninth aspect the
aqueous medium further comprises glutamine.

In a thirtieth aspect the invention provides a method of producing a mammalian
epithelial cell line acutely infected with Cryprovirus, comprising the method of the
invention.

In a thirtyfirst aspect the invention provides a mammalian epithelial cell acutely
infected with Cryptovirus, said cell being produced by the method of the invention.

In a thirtysecond aspect the invention provides a cell non-productively infected
with Cryptovirus, wherein said cell 1s produced in accordance with a method of the
invention.

In a thirtythird aspect the invention provides an in vitro method of screening a
potential antiviral therapeutic agent, comprising:

(a) culturing a mammalian epithelial cell acutely infected with Cryptovirus
of the invention;

(b) exposing the cells to the potential antiviral therapeutic agent; and

(©) measuring the effect of the agent on Cryptovirus replication and/or
Cryptovirus virion assembly, wherein inhibition of Cryptovirus replication and/or
Cryptovirus virion assembly relative to a control indicates antiviral activity of the
potential therapeutic agent.

In a thirtyfourth aspect the invention provides an in vitro method of screening a

potential antiviral therapeutic agent, comprising:

(a) culturing a cell non-productively infected with Cryptovirus of the
invention;

(b) exposing the cells to the potential antiviral therapeutic agent; and

(c) measuring the effect of the agent on Cryptovirus replication,

Cryptovirus genome replication, and/or Cryptovirus-specific wherein inhibition of
Cryptovirus replication, Cryptovirus genome replication, and/or Cryptovirus-specific

relative to a control, indicates antiviral activity of the potential therapeutic agent
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Tn a thirtyfoutth aspect the invention provides an animal model for the study of
numan diseases, copprising a non-human mammal, said non-human mammal having
been artificially inoculated with an infectious cell-free Cryptovirus having a genome
comiprising a single stranded RNA. complementary to (SEQ ID NO: 1), or having been
inoculated with a cell non-productively-infected with the Cryptovirus, whereby the non-
human mammal exhibits at least one symptom characteristic of a human discase after
being thus inoculated, said symptom not being previously exhibited by the non-human
mammal.

Tn one embodiment of the thirtyfourth aspect the non-human mammal is & rodent
or lagomorph.

In one embodiment of the thirtyfourth aspect the nop-hurman mammal is a non-
human primate.

In one embodiment of the thirtyfourth aspect the human disease is a
neurological, neurodegenerative, and/nenropsychiatric disease.

Tn a thirtyfifth aspect the invention provides an in vivo method of screening a
potential therapeutic agent, comprising:

(a) administering the potential therapeutic agent to be screeped to the
apnimal model of the invention, wherein the pon-human mammal exhibits, before
administration of the potential therapeutic agent, at least one symptom characteristic of a
human disease; and

() detecting the present or absence of a beneficial antiviral effect of the
potential therapeutic agent, wherein the presence of a beneficial antiviral effect indicates
activity of the potential therapeutic agent. _

Tn a thirtysixth aspect the invention provides an in vivo method of screening 2
potential prophylactic agent, comprising:

@ administering the potential prophylactic agent to be screened, to a non-
human mammal not previously having a symptom of a human disease;

(b) inoculating the non-human mammal with an infectious cell-free
Cryptovirus having a genome comprising a single stranded RNA complementary to (SEQ
ID NO: 1), or with a mammalian cell non-productively-infected with the Cryptovirus; and

(c) detecting the subsequent presence Of absence in the non-human
mammal of a beneficial antiviral effect, whereby the presence of a bepeficial antiviral
effect in the inoculated non-human maromal indicates activity of the potential

prophylactic agent.
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In one embodiment of the thirtysixth aspect the potential prophylactic agent is an
immunoprophylactic agent.

In one embodiment of the thirtyfifth or thirtysixth aspect the non-human
mammal is a Todent or a lagomorph.

In ope embodiment of the thirtyfifth or thirtysixth aspect the non-human
mammal is 2 non-human primate.

In one embodiment of the thirtyfifth or thirtysixth aspect the human disease is 2
neurological, nsurodegenerative, and/or neuropsychiatric disease.

In a thirtyseventh aspect the invention provides an anti-Cryptovirus antibody
detecting kit, comprising:

the Cryptovirus particle of the invention; and

a labelled anti-human antibody-binding antibody.

Tn one embodiment of the thirtyseventh aspect the kit further comprises a solid
matrix for supporting said Cryptovirus particle.

In thirtyeighth aspect the invention provides an anti-Cryptovirus antibody
detecting kit, comprising:

the protein according to the invention; and

a labeled anti-human antibody- binding antibody.

In one embodiment of the thirtyeighth aspect the kit further comprises a solid
matrix for supporting said protein.

Other features, objects, and advantages of the invention will be apparent from the
accompanying drawings and the detailed description of the preferred embodiments

hereinbelow.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a chart showing the taxonomic assignment of the human Cryptovirus of
the present invention to the genus Rubulavirus of the Paramyxoviridae,

Fig. 2 is a phylogenetic tree, modified from the version appearing in Collins et
al. (Chapter 41, page 1206, Parainfluenza Viruses, in Virology, 3rd Ed., Fields, Knipe,
and Howley, Bds., Lippincott-Raven, Philadelphia, 1996). The modified tres emphasizes
the clustering of three Rubulavirus species (Porcine Rubulavirus; Canine Parainfluenza
Virus Type 2; and the human Cryprovirus of the present invention) as distinct from the
prototype Rubulavirus Simian Virus 5.

Fig. 3 is a representation of the genetic maps of typical members of each genus
of the family Paramyxoviridae. The gene size is drawn to scale. Vertical lines demark

t
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gene boundaries. The pneumovirus L gene transcription ovexlaps that of the 22K (M2)
gene and is thus shown in a staggered format. This overlap configuration is seen in human
and animal viruses, but not in other pneumoviruses (Lamb and Kolakofsky, Chapter 40,
page 1181, The Viruses and Their Replication, in Virology, supra).

5 Fig. 4 is a representation of revised Rubulavirus genetic maps, which distinguish
Simian Virus 5 from a cluster of related viruses that demonstrate neurotropism and
encode an additional 22 amino acid "tail” at the carboxy terminus of their fusion proteins
i. e., the "neurotropic species” of human Cryptovirus, Canine Parainfluenza Type 2, and
Porcine Rubulavirus). The fusion (F) proteins of each neurotropic virus species are more

10 closely related to each other than they are to the fusion protein of Simian Virus 5 (see
Fig. 10).

Fig. 5 shows a schematic and comparative autoradiograms of the [”S]—
methionine labeled proteins of gradicm-pufiﬁed human Cryptovirus (Strain BBR) and
Simian Virus 5 (NIH 21005-2WR strain) following SDS-PAGE on 10% acrylamide

15 Laemmli slab gels under reducing conditions.

19 Feb 2008

2002306472

11222821

cComMms : - i
ID No: ARCS-179852 Received by IP Australia: Time (H:m) 15:22 Date (Y-M-d) 2008-02-19

R




10

15

20

25

30

WO 02/077211 PCT/US02/04117

Fig. 6 is a collage of matched sets of fluorescent photomicrographs taken of various SSPE-
derived nonproductively infected cell cultures following dircct double labeling with rhodamine
isothiocyanate-labeled goat anti-measles virus serum (Panels A, C, E, G and [) and rabbit anti-
Cryptovirus serum, then followed with fluorescein isothiocyanate-labeled goat anti-rabbit IgG (Panels
B, D, F, H and J). Panels A and B represent AVy/SSPE/MV cells persistently-infected with
Cryptovirus and also infected with the Edmonston strain of measles virus before being passaged onto
coverslips for these immunofluorescent studies; Panels C and D represent the nonproductive SSPE-
derived cell line designated “Kitaken” (Ueda et al., Biken Journal 18:179-181, 1975); Panels E and F
represent the nonproductive SSPE-derived cell line designated “Niigata” (Doi et al., Japan. J. Med.
Sci. Biol. 25:321-333, 1972); Panels G and H and I and J, respectively, represent the nonproductive
SSPE-derived cell line designated “Biken” (Yamanouchi et al., Japan. J. Med. Sci. Biol 29:177-186,
1976; Ohuchi et al., Microbiol. Immunol. 25:887-983, 1981).

Fig. 7 shows photographs of two male Colored mice, born of the same litter, two months after
neonatal (two days after birth) intracerebral inoculation with plaque-purified Cryptovirus (strain

BBR; Fig. 7A) or with the NTH 21005-2WR strain of Simian Virus 5 (SV5; Fig. 7B).

Fig. 8 shows photographs of two female Colored mice, bom of the same litter, three months
after neonatal (two days after birth) intracerebral inoculation with plaque-purified Cryptovirus (strain
BBR; Fig. 8A) and six months after neonatal (two days after birth) intracerebral inoculation with

plaque-purified Cryptovirus (Fig. 8B).

Fig. 9 is a comparison of the FASTA formatted (i.e., mRNA sense: 5' to 3') sequence of
human Cryptovirus Strain BBR (SEQ ID NO:1) and Simian Virus 5 Sirain W3A (SEQ ID NO:2). The
number of variations from (SEQ ID NO:1) in each line of (SEQ. ID.NO:2) is tallied in the right-hand
margin. The Cryptovirus-specific nucleotide positions that differ from the sequence of SV5 are in
bold underlined type; if the difference is in a coding region, the relevant amino acid encoded is
printed above the codon of the Cryptovirus nucleotide sequence, and if the different Cryptovirus
nucleotide results in a codon encoding a different amino acid than the SV5 codon in the analogous
position, an arrow leads from the SV5 amino acid to the different amino acid in the analogous
Cryptovirus protein. Boxed nucleotides indicate known SV3 and analogous Crypfovirus start or stop

sites, as indicated.

Fig. 10 is a comparison of Rubulavirus F Protein nucleotide (Fig. 10A; comparison of the
FASTA formatted, i.e., mRNA sense: 5' to 3' sequence) and encoded amino acid (Fig. 10B)

sequences. The first line (uppermost) represents an embodiment of the sequence of an inventive
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Cryptovirus F protein (“CV” [Strain BBR)); the second line represents Canine Parainfluenza Virus
Type 2 (“CPV” [Strain T1]; see Ito et al., J. Gen. Virol. 81 719-727, 2000); the third line represents
Porcine Rubulavirus (“PR”; Klenk and Klenk, Direct Submission to EMBL / GenBank Databases,
September 2000, GenBank Accession AJ278916); the fourth line represents Simian Virus 5 ("W3A”
[Strain W3A]; Paterson et al., Proc. Natl. Acad. Sci. USA 81:6706-6710, 1984); and the fifth (bottom)
line represents Simian Virus 5 (“WR” [Strain WR]; lto et al., J. Virol. 71:9855-9858, 1997). Amino
acids that are bold and underlined denote amino acids that differ from those in the analogous
sequence of the Cryptovirus F protein, and the tallics in the right margin are the number of

differences for each sequence block.

Fig. 11 demonstrates expression of Cryptovirus proteins. Fig. 11 is a photograph of an
autoradiogram of gradient-purified [*°S]-methionine-labeled Cryprovirus virions produced in acutely-
infected Vero cells after SDS-PAGE under reducing conditions. The approximate molecular weights
of the proteins indicated on the right side of Fig. 12A were calculatcd by comparing their migrations
to marker proteins of known molecular weight (Sigma Biochemicals). L = the largest nucleocapsid
associated protein, the major component of the virion-associated RNA dependent RNA polymerase;
HN = the hemagglutinin protein, one of the envelope-associated glycoproteins; Fo = the uncleaved
fusion protein, a second envelope-associated glycoprotein; NP = the nucleocapsid protein, the major
structural protein associated with the nucleocapsid; F, = the larger fragment of the cleaved fusion
protein; P = the nucleocapsid associated phosphoprotein; M = the virion-associated matnx or
membrane protein; V = a minor RNA binding protein thought to be a component of the viral
polymerase; F, = the smaller fragment of the cleaved fusion protein. Note: the SH protein (about 5
kD), a small envelope-associated protein, ran off the gel and is not shown. Fig. 12 shows
photographs of autoradiograms of typical radioimmunoassay profiles (RIPs) obtained by the
precipitation and SDS-PAGE separation of [**S}-methionine-labeled virus-specific proteins using the
cerebrospinal fluids (CSFs) of a patient diagnosed with subacute sclerosing panenecephalitis (Fig.
12A) and the CSFs of six randomly-selected neurology/ neurosurgery patients who had CSF taken for
microbiological screening (Fig. 12B). Fig. 12A shows the RIPs resulting from the precipitation of
[**S]-methionine-labeled CV-1c cells acutcly-infected with the Edmonston strain of measles virus
(Lane MYV), identically-labeled CV-1¢ cells acutely-infected with the BBR strain of Cryptovirus
(Lane CV) or a mixture of both (Lane B) by the CSF of an 11 year male SSPE patient. Lane V
represents a SDS-PAGE profile of [*S]-methionine-labeled gradient purified Cryptovirus virions (see
also Fig. 11). Fig. 12B shows the RIPs rcsulting from the precipitation of proteins from [**S]-
methionine-labeled CV-1¢ cells acutely-infected with the BBR strain of Cryptovirus by the CSFs of
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six neurology/neurosurgery patients. The patient whose RIP profile appears in Lane 2 was an adult
male who had presented with ataxia, confusion and memory loss and had not been given a specific
diagnosis. The patient whose RIP profile appears in Lane 4 was an infant female who presented with
hydrocephalus and intractable scizures and subsequently died in status epilepticus. None of the CSFs
from the patients in Fig. 12B precipitated any of the envelope proteins of measles virus (data not
shown). Fig. 12A is the same as Fig. 23 (described below), but is reduced to the same scale as Fig.

12B for the purpose of comparison.

Fig. 13 shows a higher resolution autoradiogram of the radioimmunoassay profiles (RIPs) of
the Crypiovirus-specific proteins precipitated from [*S]-methionine-labeled CV-lc cells acutely-
infected with the BBR strain of Crypfovirus by two CSF specimens (Fig. 13A) and a schematic
showing the migration of the major corresponding structural proteins of gradient-purified virions of
the BBR strain of Cryptovirus (Fig. 13B Lane CV) and the NIH 21005-WR strain of SV5 (Fig. 13B
Lane SV3). The RIPs in Fig. 13A represent CSF precipitates from patients assessed as Crypiovirus-
negative (Lane “—”; i.e. not containing Cryptovirus-specific antibodies) and Crypfovirus-positive
(Lane “4” ; i.e. containing Cryptovirus-spccific antibodies).  Fig. 13B is a schematic showing the
near co-migration of the Fy and HN proteins of Cryptovirus and their separate migration in Simian

Virus 3 (see also SDS-PAGE profiles in Fig. 5).

Fig. 14 shows an ELISA of matched serum and CSF specimens from four scropositive
neurology/neurosurgery patients using gradient-purified Cryptovirus virions as the target. Control
sera were rabbit antisera generated against mock-infected CV-l¢ cells (column 1; “-”) and
hyperimmune rabbit antisera generated against gradient-purified Cryptovirus virions (column 2;
“+”). FN = infant female diagnosed with hydrocephalus and intractable seizures; SG = adult female
diagnosed with idiopathic intracranial hypertension, WK = male child diagnosed with acute viral
meningitis; JK = adult male having an undetermined diagnosis. Serum dilutions began at 1:20 (in the
top rows) and proceeded by 2-fold serial dilution to the bottom. CSF dilutions began at 1.2, at the
top, before proceeding likewise. Serum specimens were aliquoted from left to right while CSF
specimens were aliquoted from right to left. Note that although all of the patients had Cryptovirus-
specific antibodies in their serum, only the patient with a seizure disorder (FN) had such antibodies in

her CSF.

Fig. 15 is a photograph of RIP assays using three sets of matched serum (S) and CSF (C)

samples from patients diagnosed with Alzheimer’s disease.
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Fig. 16 is a photograph of an autoradiogram following an RIP analysis using four CSF
specimens from patients diagnosed with chronic fatigue syndrome (CFS). Lanes 1-3 were assessed as

“Cryptovirus positive”; Lane 4 assessed as “Cryptovirus negative”.

Fig. 17 is a photograph of an autoradiogram following an RIP analysis using CSF samples
obtained as “Collection 17 (see hereinbelow). The positive CSF precipitate in Lane 2 was
subsequently found to have been obtained from a 55 year-old adult male who presented with ataxia,

memory loss, blackouts, scizures, diplopia, and headaches.

Fig. 18 is a photograph of an autoradiogram following a RIP analysis using CSF samples

obtained as “Collection 2” (see hereinbelow).

Fig. 19 is a photograph of an autoradiogram following an RIP assay conducted with serum

samples obtained from 5 MS paticnts (out of the 38 samples obtained).

Fig. 20 is a photograph of an autoradiogram following an RIP assay conducted with serum

samples from an 25 additional MS patients (out of the 38 samples obtained).

Fig. 21 is a photograph of an autoradiogram following an RIP assay conducted with 16 CSF

specimens obtained from 16 MS patients.

Fig. 22 is a photograph of an autoradiogram obtained following creation of RIP profiles of
the Cryptovirus NP protein (p63) precipitated from [*°S]-methionine-labeled AVy/SSPE cells by the
sera of six Australian SSPE patients (Lanes 1-6) and six control sera (Lanes 7-12; sera from pediatric

patients without antibodies to the Cryptovirus major envelope proteins (Fo and HN).

Fig. 23 is a photograph of an autoradiogram of RIP profiles of measles virus-specific proteins
or Cryptovirus-specific proteins precipitated from [*°S]-methionine-labeled measles virus-infected
CV-1¢ cells (Lane MV), Cryptovirus-infected CV-1¢ cells (Lanc CV) or a mixture of both (Lanc B)
by CSF from an 11 year old male diagnosed with SSPE. Lane V = gradient-purified Cryprovirus
virions from [*°S]-methionine-labeled Cryptovirus-infected CV-1¢ cells. L = the largest nucleocapsid
associated protein, the major component of the virion-associated RNA dependent RNA polymerase;
HN = the hemagglutinin protein, one of the envelope-associated glycoproteins; Fo = the uncleaved
fusion protein, a second envelope-associated glycoprotein; NP = the nucleocapsid protein, the major
structural protein associated with the nucleocapsid; F; = the larger fragment of the cleaved fusion
protein; P = the nuclcocapsid associated phosphoprotein; M = the virion-associated matrix or

membrane protein; V = a minor RNA binding protein thought to be a component of the viral
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polymerase; F, = the smaller fragment of the cleaved fusion protein. Note: the SH protein (about 5

kD), a small envelope-associated protein, ran off the gel and is not shown.

Fig. 24 shows photomicrographs of Cryptovirus-infected neurons. Fig. 24A demonstrates
Cryptovirus-specific immunofluorescence in a single neuron in the brain of a Colored mouse
inoculated when two days old with Cryprovirus Strain BBR (sacrificed 2 months post inoculation
after presenting with seizures). Fig. 24B demonstrates cytoplasmic immunofluorescence in a single
neuron from the brain of a guinea pig presenting with a subacute encephalopathy after inoculation
with the Niigata-1 strain of SSPE-derived cell-associated virus (detected by an indirect fluorescent

antibody technique using SSPE serum)(Doi et al., Japan. J. Med. Sci. Biol. 25:321-333, 1972).

Fig. 25 shows photomicrographs of differential immunogold-labeling of the intracellular
nucleocapsids of Cryptovirus and measles virus in persistently-infected AV3;/SSPE/MV cells.
Fig. 25A shows labeling of the about 15-nm to about 17-nm “smooth” and narrow nucleocapsids of
Cryptovirus with 10-nm gold beads. The etching technique used results in a loss of resolution of the
fine structure of the smooth nucleocapsids making the herringbone pattern somewhat difficult to see.
Fig. 25B shows labeling of the 25-nm “fuzzy” and wide nucleocapsids of measles virus with 15-nm

gold beads. Magnification is approximately 500,000X.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

The novel virus described herein has been designated a Cryprovirus (CV) on the basis of its
inapparent, or “cryptic,” cytopathology in cultured human cells and its slow and “encrypted”
pathogenesis in experimentally infected animals. Given the nucleotide sequence present in the virus,
and its structural, biological, and pathogenetic characteristics, Cryptovirus fits best within the
Rubulavirus genus of the family Paramyxoviridae (Fig. 1). More specifically, this virus most closely
resembles the viruses known as Canine Parainfluenza Virus Type 2 (which is also known as Canine
Parainfluenza Virus, CPI and CPIV) and Porcine Rubulavirus (which is also known as La-Piedad-
Michoacan-Mexico Virus and LPMV). (see Fig. 2). The rclationships between Cryptovirus and these
two viruses can be seen in the relationships between their sequences and their structural, biological,
and pathogenetic characteristics (see Fig. 3). CPIV sharcs more than 95% of its nucleotide sequence
with Cryptovirus. The extent of Menangle virus nucleotide sequence homology with Cryptovirus is
presently unknown as the sequence of the Menangle virus genome has not yet been published.

There is also an apparent relationship between Cryptovirus and: (1) simian parainfluenza
virus type 5 (which is also known as simian virus 5 and SV5; see Fig. 4, Fig. 3, Fig. 9, and Fig. [0,
here, there is a relationship between the sequences and structural and immunological properties of the
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viruses but little or no biological or pathogenetic similarity); (2) human mumps virus (here, there are
certain structural, biological, and pathogenetic relationships); and (3) human measles virus (here
again, there are certain structural, biological and pathogenetic relationships). These relationships help
to classify Cryptovirus and to establish its novelty.

In addition to having a role in idiopathic and cryptogenic forms of epilepsy or epileptiform
discase, i.e., an illness, disorder, or condition having epileptiform symptomology (e.g., CFS, MS,
SSPE), Cryptovirus is also implicated in a spectrum of idiopathic disorders of the central nervous
system (CNS) that present with compulsive or iterative physical, behavioral, or psychological
symptoms. The manifestation of symptoms of these disorders as a consequence of Cryptovirus
infection is exclusively subacute or slow in nature taking weeks, months, or even years to develop.
The spectrum of physical symptoms that have been presented by human paticnts that have been
infected with Cryprovirus includes febrile response, opthalmological disorders (photosensitivity,
blurred vision, nystagmus, loss of vision) parathesias, paralysis, tremor, myoclonus, and grand mal
and petit mal (absence) seizures. The spectrum of behavioral or psychological symptoms that have
been presented by patients includes repetitive movements and compulsive behaviors (characteristic of
obsessive compulsive disorder), sleep disturbances, memory loss, and dysophoria, anorexia nervosa,
autism, mental rctardation, affective disorder, dysthymia (clinical depression), schizophrenia, and
bipolar disorder.

While not cssential features of the present invention, the portal of entry for Cryplovirus
infection can be the oral mucosa of the throat (i.e., the tracheo-bronchial epithelinm), and the virus’
incubation period can be of subacute duration (i.e., many days to weeks). Newly infected individuals
can develop a febrile pharyngitis and lymphadenopathy of prolonged duration, not unlike infectious
mononucleosis.  Alternatively, it is thought that the portal of entry for the virus can also be
transplacental, so that a mother carrying the virus can transmit it to her child in utero, and the child
can subsequently develop a neurological, neurodegencrative, and/or neuropsychiatric disease or other
developmental disorder (e.g., autism, cerebral palsy, hydrocephalus, birth defect, partial paralysis).
Such a child is frequently diagnosed or labelled as “retarded”. Indeed, the incidence of epilepsy and
seizures are dramatically higher in the severely “mentally-retarded” (as much as 50-fold higher than
the general population).

The nucleotide sequence of the human Cryprovirus genome (15,246 contiguous nucleotides),
in FASTA format (i.e, mRNA sense; 5’ to 3°), is shown in Fig. 9 (SEQ ID NO:1).  The actual
genome of the virus is negative-stranded (antisense to mRNA), having a nucleotide sequence entirely

complementary to (SEQ ID NO:1).
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Accordingly, the present invention encompasses an isolated human negative-stranded RNA
virus that, in FASTA format (i.e. in positive-stranded, mRNA-sense, the reverse and complementary
sequence to the actual genome), has the sequence of SEQ ID NO:1. In Fig. 9, nucleotides that vary
from those of the W3A strain of Simian Virus 5 are highlighted and the number of variations in each
line is tallied in the right margin. The FASTA formatted sequence of human Cryptovirus Strain BBR
was compared to Simian Virus 5 Strain W34 (SEQ ID NO:2; see Fig. 9). Comparisons between
various Rubulavirus F Protein amino acid sequences have also been made (Fig 10).

A Cryptovirus "particle" is an entire Cryptovirus virion, as well as encompassing particles
which are intermediates in virion formation (e.g., nucleocapsids), or otherwise partial. Cryptovirus
particles generally have one or more Cryptovirus proteins associated with the Cryptovirus-specific
nucleic acid they contain. A preferred Cryptovirus particle or virion is Cryptovirus Strain BBR,

which is deposited as ATCC Accession No. PTA-4745.

The present invention also relates to a composition of matter comprising the inventive

Cryptovirus particle and a carrier.

As used herein a “carrier” can be an organic or an inorganic carrier or excipient, such as
water or an aqueous solution, or an emulsion such as an oil/water or water/oil emulsion, and various
types of wetting agents. The active ingredient, such as the inventive viral particle, nucleic acid
construct, protein, or antibody, can optionally be compounded in a composition formulated, for
example, with non-toxic, physiologically acceptable carriers for infusions, tablets, pellets, capsules,
solutions, emulsions, suspensions, or in any other formulation suitable for its intended in vitro or in
vivo use. Such carriers also include glucose, lactose, gum acacia, gelatin, mannitol, starch paste,
magnesium trisilicate, talc, corn starch, keratin, colloidal silica, potato starch, urea, medium chain
length triglycerides, dextrans, normal saline, phosphate buffered saline and other carriers suitable for
use in manufacturing preparations, in solid, semisolid, or liquid form. In addition auxiliary,
stabilizing, thickening and coloring agents and perfumes can be used as appropriate. Other examples

of suitable carriers are described hereinbelow, but any suitable carrier known in the art is intended.

In the inventive method of isolating the Cryptovirus virion, as described hereinabove, the
PBMNCs that have been obtained from a human having a Cryptovirus infection are cultured in an
artificial aqueous medium that includes, importantly, an agent that increases cellular guanylyl cyclase
activity.

For purposes of the present invention, the artificial aqueous medium is made by adding the
agent that increases cellular guanylyl cyclase activity to a known minimal cell culture medium, such

as IMEMZO, MEM, HYQPF Vero (Hyclone), or RPMI, buffered (e.g., with HEPES) to pH 6.8-7.8
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and most preferably to pH 6.8-7.2. The agent operates to permit and facilitate the isolation and/or
propagation of Cryptovirus in accordance with the invention.

Optionally, fetal calf serum (about 2% v/v to about 10% v/v) is added to the medium.
Antibiotics, such as penicillin or streptomycin, in conventional amounts, can also be added to the
medium.

It is not essential to the present invention that cellular guanylyl cyclasc activity actually be
measured. In addition, the present invention is dependent neither upon any particular mechanism by
which the agent may actually operate to increase cellular guanylyl cyclase activity (or not), nor upon
any mechanism by which the agent operates to permit and/or facilitate the isolation and/or
propagation of Cryptovirus in accordance with the invention.

Useful examples of the agent that increases cellular guanylyl cyclase activity include most
preferably guanosine 3',3'-cyclic monophosphate (“cyclic GMP”) (free acid, or preferably, a
pharmaceutically acceptable salt thereof, such as a sodium, potassium, magnesium, calcium, or
ammonium salt, or the like), insulin (preferably human insulin), zinc dication (preferably provided in
a chloride, sulfate, carbonate, bicarbonate, nitrate, acetate, or other pharmaceutically acceptable salt
thereof), or a combination of any or all of these.

Preferably, the cyclic GMP is used in a concentration of about 0.05 to about 5 mM in the
artificial aqueous medium. More preferably, the cyclic GMP concentration in the medium is about
0.5 to about 2.5 mM, and most preferably about 0.75 mM to about 1.25 mM. A concentration above
about 5 mM cyclic GMP is not optimally conducive to cultivating, propagating, or isolating
Cryptovirus.

A preferred concentration range for insulin in the artificial aqueous medium is about 1 to
about 10 mg/L, more preferably about 2 to about 6 mg/L, and most preferably about 3 to about 5
mg/L.

A preferred concentration range for zinc dication in the artificial aqueous medium is
equivalent to about 0.05 to about 0.25 mg/L of ZnSO47H,0, more preferably equivalent to about
0.10 to about 0.20 mg/L of ZnSO47H,0, or most preferably cquivalent to about 0.13 to about 0.15
mg/L of ZnSO47H,;0.

Alternatively, in some embodiments, the agent that increases cellular guanylyl cyclase
activity is nitric oxide or a nitric oxide donor. Nitric oxide gas is fully permeable across biological
membranes. Inhalable nitric oxide gas can be administered to a mammalian subject by, for example,
a mask in a controlled gas mixture as is known in the art. (E.g., Kieler-Jensen, N. ef al, Inhaled

nitric oxide in the evaluation of heari transplant candidates with elevated pulmonary vascular
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resistance, ] Heart Lung Transplant. 13(3):366-75 [1994]; Rajek, A. et al., Inhaled nitric oxide
reduces pulmonary vascular resistance more than prostaglandin E(1) during heart transplantation,
Anesth Analg. 90(3):523-30 [2000]; Solina, A. e! al., A comparison of inhaled nitric oxide and
milrinone for the treatment of pulmonary hypertension in adult cardiac surgery patients, |
Cardiothorac Vasc. Anesth.14(1):12-17 [2000]; Fullerton, D.A. et al., Effective control of pulmonary
vascular resistance with inhaled nitric oxide afler cardiac operation, ] Thorac Cardiovase Surg
111(4):753-62, discussion 762-3 [1996]). The concentration in the gas mixture of nitric oxide (NO)
is preferably about 1 to 100 ppm NO, more preferably about 4 to 80 ppm NO, and most preferably
about 20 to 40 ppm NO. The gas mixture also contains appropriate concentrations of oxygen and
nitrogen and/or other inert gases, such as carbon dioxide, helium or argon.

Nitric oxide donors are compounds that produce NO-related physiological activity when
applied to biological systems. Thus, NO-donors can mimic an endogenous NO-rclated response or
substitute for an endogenous NO deficiency. The skilled artisan is aware that in biological systems
there are at least three redox states of NO that can be released by various NO donors (NO*, NO°, or
NO), all of which are encompassed by the terms “nitric oxide” or “NO” for purposes of the present
invention. The redox state of NO makes a substantial difference to the NO donors reactivity towards
other biomolecules, the profile of by-products, and the bioresponse (Feelisch, M., The use of nitric
oxide donors in pharmacological studies, Naunyn-Schmiedebergs Arch. Pharmacol 358:113-22
[1998]). Some classes of NO donors require enzymatic catalysis, while others produce NO
non-enzymatically; some NO donors require reduction, for example by thiols, and some oxidation, in
order to release NO.

Preferred examples of nitric oxide donors include organic nitrate compounds, which are nitric
acid esters of mono- and polyhydric alcohols. Typically, these have low water solubility, and stock
solutions are prepared in ethanol or dimethyl sulfoxide (DMSO). Examples are glyceryl trinitrate
(GTN) or nitroglycerin (NTG), pentacrythrityl tetranitrate (PETN), isosorbide dinitrate (ISDN), and
isosorbide 5-mononitrate (IS-5-N). Administration of organic nitrates can be done intravenously,
intraperitoneally, intramuscularly, transdermally, or in the casc of PETN, ISDN, NTG, and IS-5-N,
orally.

Other preferred examples of nitric oxide donors are S-nitrosothiol compounds, including
S-nitroso-N-acetyl-D,L-penicillamine (SNAP), S-nitrosoglutathione (SNOG), S-nitrosoalbumin,
S-nitrosocysteine. S-nitrosothiol compounds are particularly light-sensitive, but stock solutions kept

on ice and in the dark are stable for several hours, and chelators such as EDTA can be added to stock
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solutions to enhance stability. Administration is preferably by an intravenous or intra-arterial
delivery route.

Other preferred examples of nitric oxide donors include sydnonimine compounds, such as
molsidomine (N-ethoxycarbonyl-3-morpholino-sydnonimine), linsidomine (SIN-1;
3-morpholino-sydnonimine or 3-morpholinylsydnoneimine or
5-amino-3morpholinyl-1,2,3-oxadiazolium, e.g., chloride salt), and pirsidomine (CAS 936). Stock
solutions are typically prepared in DMSO or DMF, and are stable at 4°C to room temperature, if
protected from light.  Linsidomine is highly water soluble and stable in acidic solution in
deoxygenated distilled water, adjusted to about pH 3, for an entire day. At physiological pH, SIN-1
undergoes rapid non-enzymatic hydrolysis to the open ring form SIN-1A, also a preferred nitric oxide
donor, which is stable at pH 7.4 in the dark. Administration is preferably by an intravenous or
intra-arterial delivery route.

Also useful as nitric oxide donors are iron nitrosyl compounds, such as sodium nitroprusside
(SNP; sodium pentacyanonitrosyl ferrate(I)). Aqueous stock solutions arc preferably made freshly
in deoxygenated water before use and kept in the dark; stability of stock solutions is enhanced at pH
3-5. Inclusion in the delivery buffer of a physiologically compatible thiol, such as glutathione, can
enhance release of NO. SNP is administered by intravenous infusion, and the skilled practitioner is
aware that long-term use is precluded by the release of five equivalents of toxic CN-per mole SNP as
NO is released.

A most preferred nitric oxide donor is chosen from among the so-called NONOate
compounds. The NONOates are adducts of NO with nucleophilic residues (X'), such as an amine or
sulfite group, in which an NO dimer is bound to the nucleophilic residue via a nitrogen atom to form
a functional group of the structure X[-N(O)NOJ. The NONOates typically release NO at predictable
rates largely unaffected by biological reactants, and NO release is thought to be by acid-catalyzed
dissociation with the regeneration of X and NO.

NONOates include most preferably diethylamine-NONOQate (DEA/NO;
N-Ethylethanamine:1,1-Diethyl-2-hydroxy-2-nitrosohydrazine (1:1) or
1-[N,N-diethylamino]diazen-1-ium-1,2-diolate). ~ Other preferred NONOates include diethylene
triamine-NONOQate(DETA/NO; 2,2'-Hydroxynitrosohydrazino]bis-ethanamine), spermine-NONOate
(SPER/NOQ; N-(4-[-1-(3-Aminopropyl)-2-hydroxy-2-nitroschydrazino]
butyl)-1,3-propanediamine), propylamino-propylamine-NONOQate (PAPA/NO;
3-(2-Hydroxy-2-nitroso-1-propylhydrazino)- | -propanamine or (Z)-1-[N-(3-aminopropyl)-N-
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(n-propyl)amino]diazen- | -ium-1,2-diolate), MAHMA-NONOate (MAHMA/NO;
6-(2-Hydroxy-1-methyl-2- nitrosohydrazino)-N-methyl-1-hexanamine), dipropylenetriamine-
NONOate (DPTA/NO; 3,3- (Hydroxynitrosohydrazino)bis-1-propanamine), PIPERAZI/NO,
proli-NONOQate (PROLI/NO; 1-([2-carboxylato)pyrrolidin-1-yl)diazen-1-ium-1,2-diolate-methanol,
e.g., disodium salt), SULFO-NONOQate (SULFO/NO; hydroxydiazenesulfonic acid 1-oxide, e.g.,
diammonium salt), the sulfite NONOate (SULFI/NO), and Angelis salt (OXI/NQO).

Almost all NONOate compounds are highly soluble in water, and aqueous stock solutions are
prepared in cold deoxygenated 1 to 10 mM NaOH (preferably about pH 12) just prior to use.
Alkaline stock solutions are stable for several hours if kept on ice in the dark. The characteristic UV
absorbance of NONOQates can be used for spectrophotometric quantification of NONQate in aqueous

solutions. NONOates arc preferably administered intravenously or intra-arterially.

Nitric oxide donors have different potencies (Ferraro, R. et al., Comparative effects of several
nitric oxide donors on intracellular cyclic GMP levels in bovine chromaffin cells: correlation with
nitric oxide production, Br. ). Pharmacol. 127(3):779-87 [1999]). For example, DEA/NO is among
the most potent nitric oxide donors, with a half-life of about 2 to 4 minutes; less potent are PAPA/NO
(ti2 about 15 minutes),SPER/NO (11, about 34-40 minutes); even less potent are DETA/NO (t,, about
20 hours) and SNAP (t,, about 33 to 41 hours, although this can be shortened in the presence of a
physiological reductant such as glutathione). SNP is also a potent NO donor. (See, Ferrero ef al.
[1999]; Salom, 1.B. et al., Relaxant effects of sodium nitroprusside and NONOates in rabbit basilary
artery, Pharmacol. 57(2):79-87 [1998]; Salom, J.B. et al., Comparative relaxant effects of the NO
donors sodium nitroprusside, DEA/NO and SPER/NO in rabbit carotid arteries, Gen. Pharmacol.
32(1):75-79 [1999]; Salom, J.B. et al., Relaxant effects of sodium nitroprusside and NONQOates in
goat middle cerebral artery: delayed impairment by global ischemia-reperfusion, Nitric Oxide
3(1):85-93 [1999]; Kimura, M. ef al., Responses of human basilar and other isolated arteries to novel
nitric oxide donors, J. Cardiovac. Pharmacol. 32(5):695-701 [1998]). Consequently, effective
concentrations or doses of NONOQates or other NO donors will vary, but can be determincd by routine
screening.

Stack solutions of NO donors are preferably made up freshly before use (at the appropriate
pH for each particular NO donor), chilled on ice, and protected from light (e.g., by the use of
darkened glass vials wrapped in aluminum foil), although organic nitrates can be stored for months to
years if the vial is properly sealed. Preferably, immediately before administration to the subject, final

dilutions are prepared in pharmaceutically acceptable buffer and the final pH of the NO
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donor-containing buffer is checked for physiological suitability, especially when strongly acidic (e.g.,
hydrochloride salts) or alkaline (e.g., NONOates) stock solutions are used.

The product of NO exposure time and NO concentration largely determines the quality and
magnitude of the biological response to exogenously supplied NO. Short-lived NO donors, such as
DEA/NO, are most preferably administered by continuous infusion rather than by bolus to avoid
delivering only a short burst of NO.

In accordance with the invention, the artificial aqueous medium preferably, but not necessarily,
further includes glutamine at a preferred concentration of about 0.5 to about 5 mM concentration. A more
preferred concentration of glutamine in the medium is about 1 to about 3 mM.

In the inventive methods of isolating a Cryptovirus virion and of producing a mammalian cell line
nonproductively infected with Cryptovirus, the PBMNCs are co-cultured with mammalian amnion cells in
the artificial aqueous medium, as described above. '

Examples of useful mammalian cells include, but are not limited to, rodent, lagomorph, primate,
ovine, bovine, canine, feline or porcine cells.

In accordance with the present invention, one preferred embodiment is a primate cell, i.e., a cell
originating from a primate source. A primate is a member of the mammalian order Primates, including
lemurs, tarsiers, monkeys (e.g., African Green Monkeys, colobus monkeys, and baboons), apes (e.g.,
chimpanzees, gorillas, orangutans, and gibbons), and humans.

An amnion cell is a cultured cell originally derived from an amniotic membrane or amniotic sac.

A preferred primate amnion cell is a human amnion cell, e.g., AV,

An example of the inventive cell nonproductively infected by the method is AV4/SSPE, which is
deposited as ATCC Accession No. PTA4746.

In these inventive methods, passaging of a co-culture of PBMNCs and mammalian amnion cells is
done one or more times. Passaging of cultured cells into fresh culture medium (culture medium as
described above), is typically done about twice per week. Preferably, at least about two to about 12
passages are done in accordance with the methods. Typically after about eight to twelve passages of the
co-culture, virtually all mammalian amnion cells are mnonproductively infected with Cryptovirus.
Generally, within about two to about three passages, the PBMNCs have disappeared from the culture,
leaving the mammalian amnion cells.

In accordance with the present invention, a mammalian epithelial cell is a cultured cell originally
derived from a mammalian epithelial tissue. In one preferred embodiment, the mammalian epithelial cell
is a rodent epithelial cell, such as baby hamster kidney (BHK) cells. In another preferred embodiment,

the mammalian epithelial cell is a simian epithelial cell, for example a Vero or a CV-1 cell. Most

preferably the CV-1 cell is subline CV-1..
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In addition to the sequence information provided herein to identify the inventive Cryptovirus
particle, the inventive Cryptovirus and its viral subcomponents can be, and have been, characterized

by numerous virological, biochemical, and molecular techniques, including the following, by way of
example:

Plaque Titration Assay: Formation of macroscopically visible plaques on monolayers of
mammalian epithelial cells (e.g., BHK, Vero or CV-1¢) can be used to quantitate preparations of

infectious Cryptovirus (Robbins et al., J. Infect. Disease 143:396-403, 1981).

Neutralization Titration Assay: Plaque formation can be inhibited by serial dilutions of
clinical serum specimens and Cryptovirus-specific antisera generated in rabbits (see €.g., Robbins
et al., J. Infect. Disease 143:396-403, 1981). Neutralization titration assays are routinely used in
medical virological research to demonstrate that a given patient has neutralizing antibodies to a
particular virus. A neutralization assay can be used diagnostically for the presence or absence of
neutralizing antibody to Cryptovirus. In a typical example of a neutralization assay, serial dilutions
of a biological material, such as a sample of serum or CSF to be tested, are typically incubated for
about one hour at 4°C with sufficient infectious virus to yield a net plating concentration of between
about 100-200 plaque forming units of the virus per 0.2 mL of final diluent (including the diluted
serum or CSF). After incubation, about 0.2 mL of the diluted virus-serum (or CSF) mixtures are then
typically plated onto monolayers of susceptible cells (e.g. Vero or CV-1) and the cells are incubated
at 37°C in a partial CO, atmosphere (e.g., 5% V/v) (typically, with redistribution of the inoculum
every 15 minutes). At the end of the incubation period, inoculated monolayers are typically
overlayed with sufficient volumes of a 2% (w/v) solution of carboxymethylcellulose in an artificial
aqueous cell culture medium (e.g., IMEMZO medium, buffered at pH between about 6.8 and about
7.4, typically containing fetal calf serum, and a suitable quantity of antibiotic, such as about 200 Units
penicillin / mL and/or 100 pg streptomycin / mL) to last 10-12 days (i.e., enough volume so that the
monolayers won’t dry out). Optimally, the plates must not be moved during the incubation period.
After 10-12 days, the overlay is aspirated and the cells are fixed with formalin fixative and stained
with a protein stain (e.g., Giemsa). The number of plaques formed on each plate is then enumerated

and the PRDs, calculated (PRDs, = the Plaque Reduction Dilution; the dilution of serum or CSF at
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which a 50% reduction in the number of plaques formed on controls [tubes containing virus and
saline only] is observed).

Density Gradient Purification: Virions and intracellular nucleocapsids from productively-
(e.g., Vero and CV-1¢) and nonproductively-infected (e.g., AVy/SSPE) cells can be purified on
sucrose-potassium tartrate gradients (virions) and CsCl gradients (nucleocapsids) (see Robbins et al.,
J. Infect. Disease 143:396-403, 1981; Rapp and Robbins, Intervirology 16:160-167, 1981; Robbins
and Rapp, Arch. Virol. 71:85-91, 1982; and Robbins and Abbott-Smith, .J. Virol. Meth. 11:253-257,
1985).

Electron Microscopy: Electron microscopy, such as transmission or scanning electron
microscopy are useful for examining the inventive Crypfovirus virion. When examined by electron
microscopy, the Cryptovirus has been shown to have a morphology and ultrastructure consistent with
other members of the Paramyxoviridae (i.e., enveloped pleomorphic virions, about 100 nm to about
120 nm in diameter, containing helical nucleocapsids). Intracellular inclusions of the virus in thin
sections of productively- (e.g., Vero and CV-1¢) and nonproductively-infected cells (e.g., AV;/SSPE)
have also been shown to be comprised of aggregates of filamentous structurcs with dimensions
similar to the nucleocapsids of other members of the Paramyxoviridac (i.e., helical herringbone-like
structures, about 15 to about 17 nm in diameter) (see Robbins et al., J. Infect. Disease 143:396-403,
1981 and Robbins and Rapp, Arch. Virol. 71:85-91, 1982).

Radioimmunoprecipitation (RIP) Assay:  Extensive data has been generated by the
comparative analysis of Cryptovirus-specific immunoprecipitates of [**S}-methionine-labeled
uninfected, nonproductively- and productively-infected mammalian cells by sodium dodecyl sulfate

polyacrylamide gel electrophoresis (SDS-PAGE; see below).

SDS-PAGE: Purified virions and cytoplasmic nucleocapsids of the virus have been analyzed
by SDS-PAGE under reducing and non-reducing conditions (see Fig. 11 and Fig. 12), an
autoradiogram of gradient-purified [**S]-methionine-labeled Cryptovirus virions produced in acutely-
infected Vero cells after SDS-PAGE under reducing conditions, The approximate molecular weights
of the proteins indicated on the right side of Fig. 11 were calculated by comparing their migrations to
marker proteins of known molecular weights (Sigma Chemical Co., St. Louis, MO). The SH protein,
a small envelope-associated protein having a MW of about 5 kD, is not shown in Fig. 11, because it

has run off the gel.

Immuno-ultrastructural Analysis (Immunogold Analysis). The intracellular nucleocapsids of

nonproductively and productively-infected mammalian cells are typically localized under the electron
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microscope using Cryprovirus-specific or Cryprovirus nucleocapsid-specific antibodies, for example
hyperimmune rabbit antibodies, and an indirect immunogold labeling technique (discussed
hereinbelow).

The preceding are merely illustrative, and not an exhaustive list, of the known techniques
typically useful for characterizing the isolated Cryptovirus virion of the present invention.
Additional conventional techniques, or virological techniques yet to be discovered, can also be
employed to further characterize the inventive Cryptovirus virion.

Additional characteristics of Crypfovirus include the following:

Latency and Persistence. Cryptovirus latently and persistently infects human peripheral
blood mononuclear cells (PBMNCs). No other member of the Paramyxoviridae has been shown to
do this. The evidence for infection includes: (1) detection of Crypiovirus-specific proteins by an
indirect immunofluorescent antibody tcchnique in PBMNCs following in vifro cultivation and
induction with mitogens and/or cyclic GMP, (2) recovery of the virus from PBMNCs by serial
cocultivation with mammalian cells (scc Robbins ef al., J. Infect. Dis. 143:396-403, 1981) and (3) the
ability to repeatedly recover the virus from PBMNCs drawn from an SSPE patient over a period of 18
months.

Defective Fusion Activity. Cell fusion, whiéh is a hallmark of the Paramyxoviridae, is either
defective or extremely limited in experimental Crypfovirus infections in vitro (i.e., in dysgenic
nonproductive infections of human amnion cells (AV3) and productive infections of monkey kidney
cells (e.g., Vero and CV-1;; see Robbins et al., J Infect. Dis. 143:396-403, 1981, and Robbins and
Rapp, Arch. Virol. 71:85-91, 1982).

Restricted Expression in Latently-Infected Cells. Cryptovirus-specific protein expression is
dysgenic in experimental nonproductive latent infections of mammalian amnion cells (e.g., human
AV; cells). This restriction involves severely decreased expression, or non-expression, of the virus-
encoded envelope proteins (F, HN and SH) (see Robbins and Rapp, Arch. Virol. 71:85-91, 1982).

B Cell Lymphotropism. Cryptovirus demonstrates a tropism for B cells, and can be harbored
by such cells i# situ. This has been demonstrated by successfully infecting EBV-transformed B cell
lines from human donors with the virus (i.e., by detecting the progressive formation of Cryptovirus-
specific inclusion bodies in the cytoplasm of experimentally-infected EBV-transformed B cell lines
by Cryptovirus-specific immunofluorescence). In contrast, Cryptovirus-specific proteins could not be
detected in an experimentally-infected human T cell line, CCRF-CEM. Accordingly, Cryptovirus can

reside in B cells in infected individuals.
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Neurotropism. Cryptovirus also demonstrates a clear tropism for neurons in mice following
intracerebral  inoculation of neonatal animals (as detected by  Cryplovirus-specific
immunofluorescence). It is less clear whether other nervous system tissues are infected. While
neurotropism, itself, may not be unique to Cryptovirus when compared and contrasted to other human
members of the Paramyxoviridae (e.g., Measles Virus, Mumps Virus), some of the neuropathological
consequences of Cryptovirus infection of CNS tissues (including neurons) appear to be (see below).

Hind Limb Atrophy and Paralysis. Hind limb paralysis and atrophy were seen in
approximately 33% of Quackenbush mice intracerebrally-inoculated with Crypfovirus as newborns.
In addition, hind limb atrophy and paralysis was observed in some of the offspring of adult female
Quackenbush mice that had been inoculated with Cryptovirus as newborns but did not develop any
overt symptomology. The frequency of the symptoms appearing in the latter situation was difficult
to assess because the mothers tended to cannibalize the newborn animals that were born with, or
subsequently developed, such characteristics.

Subacute/Slow Encephalopathic and Epileptigenic Potential.  Approximately 30% of
neonatal Colored mice that were inoculated with infectious Crypfovirus preparations went on to
develop subacute/slow encephalopathic and/or epileptiform illness (the specific symptoms displayed
by such animals arc described below). The number of animals that actually developed
encephalopathic and/or epileptiform illness was likely higher than 30%, because a number of
previously asymptomatic animals were found dead in their cages in clonic postures (a symptom
associated with death following or during intractable seizure). On at least two occasions, this
occurred in animals after they had suffered from recurrent seizures the day before. The animals that
developed such illnesses were predominantly male (approximately 2:1, male: female).

Slow Psychopathogenic Potential.  Of the Colored mice that survived intracerebral
inoculation with infectious Cryplovirus preparations as newborns and did not develop epileptiform
illness as adolescent or young adult animals, approximately 30% went on to develop profound
physical and behavioral abnormalities as adults. The abnormalities displayed by these animals arc
described hereinbelow. Sudden death was not seen in this group of animals. The animals which
developed such symptoms were predominantly female (approximately 3:1, female: male).

The preceding are merely illustrative, and are not an exhaustive list, of some of the
observable properties of the inventive Crypfovirus particle.

The present invention also relates to isolated nucleic acids and isolated proteins that are

“Cryplovirus-specific,” i.e., unique to Cryplovirus.
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A Cryptovirus-specific nucleic acid segment or protein is determined by sequence similarity
or homology to known sequences of bases or amino acids, respectively, for example other rubulavirus
nucleic acid or protein sequences. Base and amino acid sequence homology is determined by
conducting a sequence similarity search of a genomics/proteomics data base, such as the GenBank
database = of  the  National Center  for Biotechnology Information (NCBIL,
www.ncbinlm.nih.gov/BLAST/), using a computerized algorithm, such as PowerBLAST, QBLAST,
PSI-BLAST, PHI-BLAST, gapped or ungapped BLAST, or the "Align" program through the Baylor
College of Medicine server (www.hgsc.bcm.tme.edu/seq data). (E.g., Altchul, S.F., et al., Gapped
BLAST and PSI-BLAST: a new generation of protein database search programs, Nucleic Acids Res.
25(17):3389-402 [1997]; Zhang, J., & Madden, T.L., PowerBLAST: a new network BLAST
application for interactive or automated sequence analysis and annotation, Genome Res. 7(6):649-56
[1997); Madden, T.L., et al., Applications of network BLAST server, Mcthods Enzymol. 266:131-41
[1996]; Altschul, S.F., et al., Basic local alignment search tool, J. Mol. Biol. 215(3):403-10 [1990]).

For purposes of the present invention the term “isolated” encompasscs “purified”. Thus, an
isolated nucleic acid, protein, viral particle, or antibody that is further purified to a greater level of
homogeneity, 1s also “isolated.”

For purposes of the present invention the term “nucleic acid” includes a polynucleotide, of
any length, either polymeric ribonucleotides (RNA) or polymeric deoxyribonucleotides (DNA), such
as cDNA.

The term “isolated nucleic acid” refers to a Cryptovirus genomic RNA which is essentially
free, i.c., contains less than about 50%, preferably less than about 70%, and even more preferably less
than about 90% of the polypeptides with which the Cryptovirus genome is naturally associated.
Alternatively, an “isolatcd” nucleic acid of the present invention is a Cryplovirus-specific
“recombinant polynucleotide”, which as used herein intends a polynucleotide of genomic RNA, sense
RNA (i.e., mRNA sense), cDNA, semisynthetic, or synthetic origin, which, by virtue of its origin or
manipulation: (1) is not associated with all or a portion of a polynucleotide with which it is associated
in nature, (2) is linked to a polynucleotide other than that to which it is linked in nature, or (3) does
not occur in nature. The inventive nucleic acid can be in a sense or antisense orientation.

As used herein, the "sense strand” of a nucleic acid contains the sequence that has sequence
homology to that of mRNA. The "anti-sense strand" contains a sequence which is complementary to
that of the "sense strand." Inventive nucleic acids also include double- and single-stranded DNA and
RNA.
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Techniques for purifying viral polynucleotides from viral particles are known in the art, and
include for example, disruption of the particle with a chaotropic agent, differential extraction and
separation of the polynucleotide(s) and polypeptides by ion-exchange chromatography, affinity
chromatography, and sedimentation according to density.

Inventive nucleic acids also encompass polynucleotides with known types of modifications,
for example, labels, methylation, "caps", substitution of one or more of the naturally occurring
nucleotides with a nucleotide analog, internucleotide modifications such as, for example,
polynucleotides with uncharged linkages (e.g., methyl phosphonates, phosphotriesters,
phosphoamidates, carbamates, etc.) and with charged linkages (e.g., phosphorothioates,
phosphorodithioates, etc.), those containing pendant moieties, such as, for example proteins
(including for e.g., nucleases, toxins, antibodies, signal peptides, poly-L-lysine, ctc.), those with
intercalators (c.g., acridine, psoralen, etc.), those containing chclators (e.g., metals, radioactive
metals, boron, oxidative metals, etc.), those containing alkylators, those with modified linkages (e g.,
alpha anomeric nucleic acids, etc.), as well as unmodified forms of the polynucleotide.

A “nucleic acid segment” is a polynucleotide subportion of a larger nucleic acid.

A nucleotide sequence complementary to an inventive Crypfovirus-specific nucleotide
sequence, as used herein, is one binding specifically or hybridizing with a Cryprovirus-specific
nucleotide base sequence. The phrase "binding specifically" or “hybridizing” encompasses the ability
of a polynucleotide sequence to recognize a complementary base sequence and to form double-helical
segments therewith via the formation of hydrogen bonds between the complementary base pairs.
Thus, a complementary sequence includes, for example, an antisense sequence with respect to a sense
sequence or coding sequence. As known to those of skill in the art, the stability of hybrids is reflected
in the melting temperaturc (Ty) of the hybrids. In general, the stability of a hybrid is a function of
sodium ion concentration and temperature. Typically, the hybridization rcaction is performed under
conditions of relatively low stringency, followed by washes of varying, but higher, stringency.
Reference to hybridization stringency relates to such washing conditions.

As used herein, the phrase "moderately stringent hybridization” refers to conditions that
permit target-RNA or DNA to bind a complementary nucleic acid that has at least about 95%, about
96%, about 97%, about 98%, about 99%, or about 100% identity to the target RNA segment or DNA
segment. Preferably, moderately stringent conditions are conditions approximately equivalent in
stringency to hybridization in 50% formamide, 5 x Denhart's solution, 5 x SSPE, 0.2% SDS at 42°C,
followed by washing in 0.2 x SSPE, 0.2% SDS, at 65°C.
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The phrase "high stringency hybridization" refers to conditions that permit hybridization of
only those nucleic acid sequences that form stable hybrids in 0.018 M NaCl at 65°C (i.e., if a hybrid is
not stable in 0.018 M NaCl at 65°C, it will not be stable under high stringency conditions, as
contemplated herein). High stringency conditions can be provided, for example, by hybridization in
50% formamide, 5X Denhart's solution, 53X SSPE, 0.2% SDS at 42°C, followed by washing 1n 0.1 x
SSPE, and 0.1% SDS at 65°C.

The phrase "low stringency hybridization" typically refers to conditions equivalent to
hybridization in 10% formamide, 5X Denhart's solution, 6 x SSPE, 0.2% SDS at 42°C, followed by
washing in 1 x SSPE, 0.2% SDS, at 50°C. Denhart's solution and SSPE (see, e.g., Sambrook et al.,
Molecular Cloning, A Laboratory Manual, Cold Spring Harbor Laboratory Press [1989]) are well
known to those of skill in the art, as are other suitable hybridization buffers.

The inventive nucleic acids include a Cryprovirus-specific nucleic acid fragment at least
about five contiguous nucleotides long, and up to 15245 contiguous nucleotides long, of SEQ ID
NQO:1, or a complementary sequence.

Thus, useful fragments include nucleic acid segments consisting of an open reading frame of
the Cryptovirus genome or a complementary sequence. An "open reading frame" (ORF) is a region
of a polynucleotide sequence which encodes a polypeptide; this region may represent a portion of a
coding sequence or an entire coding sequence.

A "coding sequence" is a polynucleotide sequence which is transcribed into mRNA and/or
translated into a polypeptide when placed under the control of appropriate regulatory sequences. The
boundaries of the coding sequence are determined by a translation start codon at the 5'-terminus and a
translation stop codon at the 3'-terminus. A coding sequence can include, but is not limited to,
mRNA, ¢cDNA, and recombinant polynucleotide sequences.

Useful examples of the fragment include nucleic acid segments that encode Crypiovirus
proteins, such as (i) contiguous nucleotide positions 152-1678 of (SEQ [D NO:1)(also designated
[SEQ ID NO:3)); (ii) contiguous nucleotide positions 1850-2515 of (SEQ ID NO:1)(also designated
[SEQ ID NO:5)); (iii) contiguous nucleotide positions 1850-3023 of (SEQ ID NO:1I)(also designated
[SEQ ID NO:33)); (iv) contiguous nucleotide positions 1850-3023 of (SEQ ID NO:1) combined with
a further insertion of two guanine (G) residues between nucleotide position 2339 of (SEQ ID NO:1)
and nucleotide position 2340 of (SEQ ID NO:1)(the combined sequence including the “GG” insertion
being designated [SEQ 1D NO:71); (v) contiguous nuclcotide positions 3141-427} of (SEQ ID
NO:1)(also designated [SEQ 1D NO:9]); (vi) contiguous nuclectide positions 4530-6182 of (SEQ ID
NO:1)(also designated [SEQ ID NO:11]); (vii) contiguous nucleotide positions 4587-6182 of (SEQ
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ID NO:1)(also designated [SEQ 1D NO:13)); (viii) contiguous nucleotide positions 4587-4835 of
(SEQ ID NO:1)(also designated [SEQ ID NO:13]); (ix) contiguous nucleotide positions 4836-6182
of (SEQ ID NO:1)(also designated [SEQ ID NO:17]); (x) contiguous nucleotide positions 4272-6515
of (SEQ ID NO:1)(also designated [SEQ ID NQ:34]); (xi) contiguous nucleotide positions 6303-6434
of (SEQ ID NO:1)(also designated [SEQ ID NO:19]); (xii) contiguous nucleotide positions 6584-
8278 of (SEQ ID NO:1)(also designated [SEQ ID NO:21]); or (xiii) contiguous nucleotide positions
8414-15178 of (SEQ ID NO:1)(also designated [SEQ ID NO:23]). A nucleotide complementary to
any of (SEQID NOS:3,5,7,9, 11, 13,15, 17, 19, 21, 23, 33, or 34), or a degenerate coding sequence
of any of (SEQ ID NOS:3, 5,7, 9, 11, 13, 15, 17, 19, 21, 23, 33, or 34) is also encompassed by the
nucleic acid fragment.

As used herein, the term "degenerate coding sequence”, or interchangeably, “degenerate
sequence”, refers to a protein-encoding nucleic acid sequence that has at least one codon that differs
in at least one nucleotide position from any reference nucleic acid, e.g., any of SEQ ID NO:3, 5, 7, 9,
11, 13, 15, 17, 19, 21, or 23, but which encodes the same amino acids as the reference nucleic acid.
For example, codons specified by the triplets "UCU", "UCC", "UCA", and "UCG" are degenerate
with respect to each other since all four of these codons encode the amino acid serine.

In some embodiments, the Cryptovirus-specitic fragment is up to about 500 nucleotides long.
In other embodiments, the fragment is up to about 50 nucleotides long. Other embodiments of the
inventive nucleic acid fragment are about fifteen nucleotides to about 335 nucleotides long; for
example, this is a preferred length for a Cryprovirus-specific primer of the present invention, which is
a Cryptovirus-specific oligonucleotide for use in nucleic acid amplification reactions.  Most
preferably, the inventive Cryplovirus-specific primer is about 17 to about 22 nucleotides long, but
primers as short as 7 contiguous nucleotides may be useful for some gene-specific sequences. (E.g.,
Vincent, J., ei al., Oligonucleonucleotides as short as 7-mers can be used for PCR amplification,
DNA Cell Biol. 13(1):75-82 [1994]).

The inventive probe is preferably about 7 to about 500 nucleotides long, most preferably
about 15 to about 150 nucleotides long, and comprises, for at least part of its length, a Cryptovirus-
specific nucleotide sequence at least 7 to 15 nucleotides long, such that the probe hybridizes to a
Cryptovirus-specific single stranded nucleic acid under suitably stringent hybridization conditions.
For example, probes comprising the inventive oligonucleotide primer sequences described herein can
be labeled for use as probes for detecting or analyzing Cryptovirus-specific nucleic acid, including

nucleic acid amplification products.
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Non-limiting examples of the Cryprovirus-specific fragments useful as primers or probes
include nucleic acids comprising: contiguous nucleotide positions 1684-1701 of SEQ ID NO:1
(designated SEQ ID NO:35); contiguous nucleotide positions 1700-1717 of SEQ ID NO:l
(designated SEQ ID NO:36); contiguous nucleotide positions 4283-4300 of SEQ ID NO:l
(designated SEQ ID NO:37); contiguous nucleotide positions 4299-4316 of SEQ ID NO:l
(designated SEQ ID NO:38); contiguous nucleotide positions 4285-4302 of SEQ ID NO:1
(designated SEQ ID NO:39); contiguous nucleotide positions 4300-4317 of SEQ ID NO:I
(designated SEQ ID NO:40); contiguous nucleotide positions 4518-4535 of SEQ ID NO:l
(designated SEQ ID NO:41); contiguous nucleotide positions 4533-4550 of SEQ ID NO:1
(designated SEQ ID NO:42); contiguous nucleotide positions 6116-6133 of SEQ ID NO:1
(designated SEQ ID NO:44); contiguous nucleotide positions 6192-6209 of SEQ ID NO:l
(designated SEQ ID NO:45); contiguous nuclcotide positions 6191-6208 of SEQ ID NO:1
(designated SEQ ID NQ:43); contiguous nucleotide positions 7501-7518 of SEQ ID NO:l
(designated SEQ ID NO:46); contiguous nucleotide positions 7517-7534 of SEQ ID NO:l
(designated SEQ ID NQ:47); or a nucleotide sequence complementary to any of the preceding SEQ
1D NOS:35-47. A polynucleotide particularly useful as a probe, especially for probing nucleic acids
in samples of biological materials originating from a human or amplification products derived
therefrom, is a nucleic acid comprising contiguous nucleotide positions 4292-4549 of SEQ 1D NO:1
(designated SEQ ID NO:48) or a complementary sequence. For probing nucleic acids derived from a
sample of biological material from a human, even a large nucleic acid segment of SEQ ID NO:1 can
be used, for example a nucleic acid comprising contiguous nucleotide positions 4272-6515 of SEQ D
NO:1 (designated SEQ ID NO:34) or a complementary sequence.

The primer is capable of acting as a point of initiation of synthesis of a polynucleotide strand
when placed under appropriate conditions. The primer will be completely or substantially
complementary to a region of the polynucleotide strand to be copied. Thus, under conditions
conducive (o hybridization, the primer will anneal to the complementary region of the analyte strand.
Upon addition of suitable reactants, (e.g., a polymerase, nucleotide triphosphates, and the like), the
primer is extended by the polymerizing agent to form a copy of the analyte strand. The primer may
be single-stranded, or altcrnatively maybe partially or fully double-stranded.

The terms "analyte polynucleotide” and "analyte strand" refer to a single- or double-
stranded nucleic acid molecule which is suspected of containing a Crypfovirus-specific target

sequence, and which may be present in a sample of biological material.
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The inventive probe is a structure comprised of a polynucleotide which forms a hybrid
structure with a Cryprovirus-specific target sequence, due to complementarity of at least one
nucleotide sequence in the probe with a sequence in the target region. The polynucleotide regions of
probes may be composed of DNA, and/or RNA, and/or synthetic nucleotide analogs. "Target region”
refers to a region of the nucleic acid which is to be amplified and/or detected. The term "target
sequence' refers to a Crypfovirus-specific sequence with which a probe or primer will form a stable
hybrid under desired conditions.

Included within probes arc "capture probes" and "label probes". Preferably the probe does
not contain a sequence complementary to sequence(s) used to prime a nucleic acid amplification
reaction.

The term "capture probe” as used herein refers to a polynucleotide comprised of a single-
stranded polynucleotide coupled to a binding partner. The single-stranded polynucleotide is
comprised of a targeting polynucleotide sequence, which is complementary to a target sequence in a
target region to be detected in the analyte polynucleotide. This complementary region is of sufficient
length and complementarity to the target sequence to afford a duplex of stability which is sufficient to
immobilize the analyte polynucleotide to a solid surface (via the binding partners). The binding
partner is specific for a second binding partner; the second binding partner can be bound to the
surface of a solid support, or may be linked indirectly via other structures or binding partners to a
solid support.

The term "binding partner" as used herein refers to a molecule capable of binding a ligand
molecule with high specificity, as for example an antigen and an antibody specific therefor. In
general, the specific binding partners must bind with sufficient affinity to immobilize the analyte
copy/complementary strand duplex (in the case of capture probes) under the isolation conditions.
Specific binding partners arc known in the art, and include, for example, biotin and avidin or
streptavidin, IgG and protein A, the numerous known receptor-ligand couples, and complementary
polynucleotide strands. In the case of complementary polynucleotide binding partners, the partners
are generally at least about 15 bases in length, and may be at least 40 bases in length; in addition, they
have a content of Gs and Cs of at least about 25% and as much as about 75%. The polynucleotides
may be composed of DNA, RNA, or synthetic nucleotide analogs.

"Coupled" as used herein refers to attachment by covalent bonds or by strong non-covalent
interactions (c.g., hydrophobic interactions, hydrogen bonds, etc.). Covalent bonds may be, for
example, ester, ether, phosphoester, amide, peptide, imide, carbon-sulfur bonds, carbon-phosphorus

bonds, and the like.
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A "support” refers to any solid or semi-solid surface to which a desired binding partner may
be anchored. Suitable supports include glass, plastic, metal, polymer gels, and the like, and may take
the form of beads, wells, dipsticks, membranes, and the like.

As used herein, the term "label probe" refers to an oligonuclectide which is comprised of a
targeting polynucleotide sequence, which is complementary to a target sequence to be detected in the
analyte polynucleotide. This complementary region is of sufficient length and complementarity to the
target sequence to afford a duplex comprised of the "label probe” and the "target sequence” to be
detected by the label. The oligonucleotide is coupled to a label either directly, or indirectly via a set
of ligand molecules with high specificity for each other.

A “label” includes any atom or moiety which can be used to provide a detectable (preferably
quantifiable) signal, and which can bc attached by conventional means to a polynucleotide or to
polypeptide, such as an antibody. The label can be used alone or in conjunction with additional
reagents. Such labels are themselves well-known in the art.  The label can be a radioisotope, such as
“c, 3P, 'S, *H, or 0, which is detected with suitable radiation detection means. Alternatively, the
label can be a fluorescent labeling agent that chemically binds to antibodies or antigens without
denaturation to form a fluorochrome (dye) that is a useful immunofluorescent tracer. A description of
immunofluorescent analytic techniques is found in DeLuca, "Immunofluorescence Analysis”, in
Antibody As a Tool, Marchalonis et al., eds., John Wiley & Sons, Ltd., pp. 189-231 (1982). As well,
any of diverse fluorescent dyes can optionally be used to label probes or primers or amplification
products for ease of detection and/or analysis. Uscful fluorescent dyes include, but are not limited to,
thodamine, fluorescein, SYBR Green I, Y10-PRO-1, thiazole orange, Hex (ie., 6-carboxy-
2' 47 4,7-hexachlorofluoroscein), pico green, edans, fluorescein, FAM (i.c., 6-carboxyfluorescein),
or TET (i.e, 4,7,2',7tetrachloro-6-carboxyfluoroscein). (E.g., J. Skeidsvoll and P.M. Ueland,
Analysis of double-stranded DNA by capillary electrophoresis with laser-induced fluorescence
detection using the monomeric dye SYBR green I, Anal. Biochem. 231(20):359-65 [1995]; H.
Iwahana ef al, Multiple fluorescence-based PCR-SSCP analysis using internal fluorescent labeling of
PCR products, Biotechniques 21(30:510-14, 516-19 [1996]).

The inventive nucleic acid constructs include recombinant cloning and expression vectors
(including plasmids and viral expression vectors, such as retroviral or adenoviral vectors), that
contain the inventive nucleic acid. A "vector" is a replicon in which another polynucleotide segment
is attached, so as to bring about the replication and/or expression of the attached segment. A
"replicon" is any genetic element, e.¢., a plasmid, a chromosome, a virus, a cosmid, etc., that behaves

as an autonomous unit of polynucleotide replication within a cell, i.c, being capable of replication
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under the replicon’s own control. Inventive recombinant expression vectors contain one or more
inventive nucleic acid segments and include at least a promoter region operatively linked to the
inventive nucleic acid segment in a transcriptional unit. Preferred examples of inventive nucleic acid
constructs are those that include one or more nucleic acid segments ecncoding a Crypiovirus protein,
the Cryptovirus coding sequence(s) being thus suitably placed and operatively linked to suitable
regulatory sequences within one or more transcriptional units within the construct.

"Control” or “regulatory” sequences, elements or regions refers to polynucleotide
sequences which are necessary to effect the expression of coding sequences to which they are ligated.
The nature of such control sequences differs depending upon the host organism; in prokaryotes, such
control sequences generally include promoter, ribosomal binding site, and terminators; in cukaryotes,
generally, such control sequences include promoters, terminators and, in some instances, enhancers.
The term "control sequences" is intended to include, at a minimum, all components whose presence is
necessary for expression, and may also include additional components whose presence is
advantageous, for example, leader sequences.

As uscd herein, "expression" refers to the process by which genes are transcribed into
mRNA, which is in turn translated into peptides, polypeptides, or proteins.  With respect to a
recombinant expression vector, a promoter region refers to a segment of nucleic acid that controls
transcription of a coding sequence to which it is operatively linked. The promoter region includes
specific sequences that are sufficient for RNA polymerase recognition, binding and transcription
initiation. In addition, the promoter region includes sequences that modulate this recognition, binding
and transcription initiation activity of RNA polymerase. These sequences may be cis acting or may
be responsive to frans acting factors. Promoters, depending upon the nature of the regulation, may be
constitutive or regulated developmentally or inducibly. Exemplary promoters contemplated for use in
the practice of the present invention include the SV40 early promoter, the cytomegalovirus (CMV)
promoter, the mousc mammary tumor virus (MMTYV) steroid-inducible promoter, Moloney murine
leukemia virus (MMLYV) promoter, and the like.

For optimal expression of foreign genes in mammalian cells (e.g., the Cryprovirus genes of
the present invention), the expression vector may also require terminator sequences and poly A
addition sequences; enhancer sequences which increase expression may also be included, and
sequences which cause amplification of the gene may also be desirable. Such sequences are known in
the art.

As used herein, the term "operatively linked" refers to the functional relationship of nucleic

acid with regulatory (control or effector) nucleotide sequences, such as promoters, enhancers,
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transcriptional and translational stop sites, and other signal sequences. For example, operative
linkage of DNA or RNA to a promoter refers to the physical and functional relationship between the
DNA or RNA and the promoter such that the transcription of such DNA or RNA is initiated from the
promoter by an RNA polymerase that specifically recognizes, binds to and transcribes the DNA or
RNA, respectively. A regulatory sequence "operatively linked" to a coding sequence is ligated in
such a way that expression of the coding sequence is achieved under conditions compatible with the
regulatory sequences. Thus, for example, within a transcriptional unit, the promoter sequence, is
located upstream (i.¢., 5' in relation thereto) from the coding sequence and the coding sequence, is 3'
to the promoter, or alternatively is in a sequence of genes or open reading frames 3' to the promoter
and expression is coordinately regulated thercby. Both the promoter and coding sequences are
oriented in a 5' to 3' manner, such that transcription can take place in vitro in the presence of all
essential enzymes, transcription factors, co-factors, activators, and reactants, under favorablc physical
conditions, e.g., suitable pH and temperature. This does not mean that, in any particular cell,
conditions will favor transcription.  For example, transcription from a tissue-specific promoter is
generally not favored in heterologous cell types from different tissues.

The inventive expression vector, comprising a Cryptovirus-specific nucleic acid, 1s used to
transform a cell. "Transformation", as used herein, refers to the insertion of an exogenous
polynucleotide into a host cell, irrespective of the method used for the insertion, for example, direct
uptake, transfection, transduction, f-mating, microparticle bombardment, or electroporation. The
exogenous polynucleotide may be maintained as a non-integrated vector, for example, a plasmid, or
alternatively, may be integrated into the host genome. A "transformed” host cell refers to both the
immediate cell that has undergone transformation and its progeny that maintain the originally
exogenous polynucleotide.

Appropriate expression vectors are well known to those of skill in the art and include those
that are replicable in eukaryotic cells and/or prokaryotic cells and those that remain episomal or those
which integrate into the host cell genome.

Exemplary, eukaryotic expression vectors, include the cloned bovine papilloma virus
genome, the cloned genomes of the murine retroviruses, and eukaryotic cassettes, such as the pSV-2
gpt system (described by Mulligan and Berg, 1979, Nature Vol. 277:108-114) the Okayama-Berg
cloning system (Mol. Cell Biol. Vol. 2:161-170, 1982), pGAL4, pCI (e.g., pCl-neo), and the
expression cloning vector described by Genetics Institute (Science Vol. 228:810-815, 1985), are
available which provide substantial assurance of at least some expression of the protein of interest in

the transformed mammalian cell.
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Preferred are vectors which contain regulatory elements that can be linked to the inventive
nucleic acids, for transfection or transduction of mammalian cclls. Examples are cytomegalovirus
(CMYV) promoter-based vectors such as pcDNAIL (Invitrogen, San Diego, CA), MMTV promoter-
based vectors such as pMAMNeo (Clontech, Palo Alto, CA) and pMSG (Pharmacia, Piscataway, NJ),
and SV40 promoter-based vectors such as pSV[ (Clontech, Palo Aito, CA). In one embodiment
of the present invention, adenovirus-transferrin/polylysine-DNA (TfAdpl-DNA) vector complexes
(Wagner et al., 1992, PNAS, USA, 89:6099-6103; Curiel et al.,, 1992, Hum. Gene Therapy, 3:147-
154; Gao et al., 1993, Hum. Gene Ther., 4:14-24) are employed to transduce mammalian cells with
heterologous Cryptovirus-specific nucleic acid. Any of the blasmid expression vectors described
herein may be employed in a TfAdpl-DNA complex.

In addition, expression vectors may contain appropriate packaging signals that enable the
vector to be packaged by a number of viral virions, e.g., retroviruses, such as human immune-
deficiency virus, lentiviruses, mumps virué, herpes viruses, adenoviruses, resulting in the formation of
a "viral vector." (See, ¢.2., Anderson, W.F., Gene therapy scores against cancer, Nat. Med. 6(8):862-
63 [2000]). These viral vectors include, for example, Herpes simplex virus vectors (e.g., Geller ef al.,
1988, Science, 241:1667-1669), Vaccinia virus vectors (e.g., Piccini er al, 1987, Meth. in
Enzymology, 153:545-563); Cytomegalovirus vectors (Mocarski et al., in Viral Vectors, Y. Gluzman
and S.H. Hughes, Eds., Cold Spring Harbor Laboratory, Cold Spring Harbor, N.Y., 1988, pp. 78-84),
Moloney murine leukemia virus vectors (Danos er al., 1980, PNAS, USA, 85:6469), adenovirus
vectors (¢.g., Logan ef al., 1984, PNAS, USA, 81:3655-3659; Jones et al., 1979, Cell, 17:683-689;
Berkner, 1988, Biotechniques, 6:616-626; Cotten ef al., 1992, PNAS, USA, 89:6094-6098; Graham e/
al., 1991, Mcth. Mol. Biol., 7:109-127), adeno-associated virus vectors, retrovirus vectors (see, e.g.,
U.S. Patent 5,252,479, WIPO publications WO 92/07573, WO 90/06997, WO 89/05345, WO
92/05266 and WO 92/14829, U.S. Patent Nos. 4,405,712 and 4,650,764, Shackleford et al., 1988,
PNAS, USA, 85:9655-9659), and the like.

A preferred viral vector is Moloney murine leukemia virus and the pseudotyped retroviral
vector derived from Moloney virus called vesicular-stomatitis-virus-glycoprotein (VSV-G)-Moloney
murine leukemia virus. A most preferred viral vector is a pseudotyped (VSV-G) lentiviral vector
derived from the HIV virus, which is used to transduce mammalian cells. (Naldini, L., et al., In vivo
gene delivery and stable transduction of nondividing cells by a lentiviral vector, Science 272: 263-
267 [1996]). This gene delivery system employs retroviral particles generated by a three-plasmid
expression system. In this system a packaging construct contains the human cytomegalovirus

(hCMV) immediate early promoter, driving the expression of all viral proteins. The construct’s

- 40 -



10

15

20

25

30

WO 02/077211 PCT/US02/04117

design eliminates the cis-acting sequences crucial for viral packaging, reverse transcription and
intcgration of these transcripts. The sccond plasmid encodes a heterologous envelope protein (env),
namely the G glycoprotein of the vesicular stomatitis virus (VSV-G). The third plasmid, the
transducing vector (pHR’), contains cis-acting sequences of human immunodeficiency virus (HIV)
required for packaging, reverse transcription and integration, as well as unique restriction sites for
cloning heterologous complementary DNAs (cDNAs). For example, a genetic selection marker, such
as green fluorescent protein (GFP), enhanced green fluorescent protein (EGFP), blue fluorescent
protein, yellow fluorescent protein, a fluorescent phycobiliprotein, 3-galactosidase, and/or a gene
encoding another preselected product is cloned downstream of the hCMV promoter in the HR’vector,
and is operatively linked so as to form a transcriptional unit. A VSV-G pseudotyped retroviral vector
system is capable of infecting a wide variety of cells including cells from different species and of
integrating into the genome. Some retroviruses, i.c., lentiviruses, such as HIV, have the ability to
infect non-dividing cells. Lentiviruses have a limited capacity for heterologous DNA sequences, the
size limit for this vector being 7-7.5 kilobases (Verma, 1. M. and Somia, N., Gene Therapy ~ promises,
problems and prospects, Nature 389:239-242 [1997]). In vivo experiments with lentiviruses show
that expression does not shut off like other retroviral vectors and that in vivo expression in brain,
muscle, liver or pancreatic-islet cells, is sustained at least for over six months — the longest time tested
so far (Verma and Somia [1997]; Anderson, WF., Human Gene Therapy, Nature (Suppl). 392:25-30
[1998]).

All of the above viruses may require modification to render them non-pathogenic or less
antigenic. Other known viral vector systems, however, are also useful within the confines of the
invention.

A particularly useful expression vector which is useful to express foreign ¢cDNA and which
may be used in vaccine preparation is Vaccinia virus. In this case, the heterologous cDNA is inserted
into the Vaccinia genome. Techniques for the insertion of foreign ¢cDNA into the vaccinia virus
genome are known in the art, and utilize, for example, homologous recombination. The insertion of
the heterologous cDNA is generally into a gene which is non-essential in nature, for example, the
thymidine kinase gene (tk), which also provides a selectable marker. Plasmid vectors that greatly
facilitate the construction of recombinant viruses have been described (see, for example, Mackett er
al. (1984) in "DNA Cloning" Vol Il IRL Press, p. 191, Chakrabarti et al. (1985), Mol. Cell Biol.
5:3403; Moss (1987) in "Gene Transfer Vectors for Mammalian Cells" (Miller and Calos, eds., p. 10).
Expression of the desired polypeptides containing immunoreactive regions then occurs in cells and

mammals that are infected and/or immunized with the live recombinant Vaccinia virus.
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The inventive “nucleic acid construct™ also encompasses a construct that is not contained in a
vector, for example, a synthctic  antisense oligonucleotide, such as a phosphorothicate
oligodeoxynucleotide. Synthetic antisense oligonucleotides, or other antisense chemical structures
designed to recognize and selectively bind to mRNA, are constructed to be complementary to
portions of the Cryptovirus coding strand, for example, to coding sequences shown in SEQ ID NO:3,
5, 7,9 11,13, 15, 17, 19, 21, or 23. When taken up by a mammalian cell, the antisense
oligonucleotide prevents translational expression of at least part of the Cryprovirus coding region, the
inventive antisense oligonucleotide is useful to prevent expression of a Cryptovirus protein.
Antisense oligonucleotides inactivate target mRNA sequences by either binding thereto and inducing
degradation of the mRNA by, for example, RNase I digestion, or inhibiting translation of mRNA
target sequence by interfering with the binding of translation-regulating factors or ribosomes, or by
inclusion of other chemical structures, such as ribozyme sequences or reactive chemical groups which
either degrade or chemically modify the target mRNA. Gene-based therapy strategies employing
antisense oligonucleotides arc well known in the art. (E.g, Rait, A. ¢t al., 3-£nd conjugates of
minimally phosphorothioate-protected oligonucleotides with 1-O-hexadecylglycerol: synthesis and
anti-ras activity in radiation-resisiant cells, Bioconjug Chem., 11(2):153-60 [2000]; Stenton, G. R. ¢t
al., Aerosolized syk antisense suppresses syk expression, mediator release from macrophages, and
pulmonary inflammation, J. Tmmunol., 164(7):3790-7 [2000]; Suzuki, J. ct al., Antisense Bcl-x
oligonucleotide induces apoptosis and prevents arterial neointimal formation in murine cardiac
allografis, Cardiovas. Res., 45(3):783-7 [2000}; Kim, J. W. et al., Antisense oligodeoxynucleotide of
glyceraldehyde-3-phosphate dehydrogenase gene inhibits cell proliferation and induces apoplosis in
human cervical carcinoma cell line, Antisense Nucleic Acid Drug Dev., 9(6):507-13 [1999]; Han, D.
C. et al., Therapy with antisense TGF-betal oligodeoxynucleotides reduces kidney weight and matrix
mRNAs in diabetic mice, Am. J. Physiol. Renal Physiol., 278(4):F628-F634 [ 2000]; Scala, S. et al,,
Adenovirus-mediated suppression of HMGI (Y) protein synthesis as potential therapy of human
malignant neoplasias, Proc. Natl. Acad. Sci. USA., 97(8):4256-4261 [2000]; Artcaga, C. L., et al.,
Tissue-targeted antisense c-fos retroviral vector inhibits established breast cancer xenografis in nude
mice, Cancer Res., 56(5):1098-1103 [1996]; Muller, M. et al., Antisense phosphorothioate
oligodeoxynucleotide down-regulation of the insulin-like growth facior I receptor in ovarian cancer
cells, Int. 1. Cancer, 77(4):567-71 [1998]; Engelhard, H. H., Antisense Oligodeoxynucleotide
Technology: Potential Use for the Treatment of Malignant Brain Tumors, Cancer Control, 5(2):163-
170 [1998]; Alvarez-Salas, L. M. et al., Growth inhibition of cervical tumor cells by antisense

oligodeoxynucleotides directed to the human papillomavirus type 16 E6 gene, Antisense Nucleic Acid
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Drug Dev., 9(5):441-50 [1999]; Im, S. A., et al., Antiangiogenesis treatment for gliomas: transfer of
antisense-vascular endothelial growth factor inhibits tumor growth in vivo, Cancer Res., 59(4):395-
900 [1999]; Maeshima, Y. et al., Antisense oligonucieotides to proliferating cell nuclear antigen and
Ki-67 inhibit human mesangial cell proliferation, J. Am. Soc. Nephrol., 7(10):2219-29 [1996]; Chen,
D. S. et al., Retroviral Vector-mediated iwransfer of an antisense cyclin GlI construct inhibits
osteosarcoma tumor growth in nude mice, Hum. Gene Ther, 8(14):1667-74 [1997]; Hirao, T. et al,,
Antisense epidermal growth factor receptor delivered by adenoviral vector blocks tumor growth in
human gastric cancer, Cancer Gene Ther. 6(3):423-7 [1999], Wang, X. Y. et al., Antisense inhibition
of protein kinase Calpha reverses the transformed phenotype in human lung carcinoma cells, Exp.
Cell Res., 250(1):253-63 [1999]; Sacco, M.G. et al., In vitro and in vivo antisense-mediated growth
inhibition of a mammary adenocarcinoma from MMTV-neu transgenic mice, Gene Ther., 5(3);388-93
[1998]; Leonetti, C. et al, Antitumor effect of c-myc antisense phosphorothicale
oligodeoxynucleotides on human melanoma cells in vitro and in mice, J. Natl. Cancer Inst.,
88(7):419-29 [1996]; Laird, A. D. et al., [nhibition of tumor growth in liver epithelial cells transfected
with a transforming growth factor alpha antisense gene, Cancer Res. 54(15):4224-32 (Aug 1, 1994),
Yazaki, T. et al., Treatment of glioblastoma U-87 by systemic administration of an antisense protein
kinase C-alpha phosphorothioate oligodeoxynucleotide, Mol. Pharmacol., 50(2):236-42 [1996]; Ho,
P. T. et al, Antisense oligonucleotides as therapeutics for malignant diseases, Semin. Oncol.,
24(2):187-202 [1997]; Muller, M. et al., Antisense phosphorothioate oligodeoxynucleotide down-
regulation of the insulin-like growth factor I receptor in ovarian cancer cells, Int. J. Cancer,
77(4):567-71 [1998]; Elez, R. ef al., Polo-like kinasel, a new target for antisense tumor therapy,
Biochem. Biophys. Res. Commun., 269(2):352-6 [2000]; Monia, B. P. et al., Antitumor activity of a
phosphorothioate antisense oligodeoxynucleotide targeted against C-raf kinase, Nat. Med., 2(6):668-
75 [1996]).

The present invention relates to an isolated Cryptovirus protein. The term "protein” refers to
a polymer of amino acids of any length, i.c., a polypeptide, and does not refer to a specific length of
the product; thus, “polypeptides”, “peptides”, and “oligopeptides™, are included within the definition
of “protein”, and such terms are used interchangeably herein with “protein”. The term “protein” also
includes post-expression modifications of the polypeptide, for example, glycosylations, acetylations,
phosphorylations and the like. Included within the definition of “protein” are, for example,
polypeptides containing one or more analogs of an amino acid (including, for example, unnatural

amino acids, etc.), polypeptides with substituted linkages, as well as other modifications known in the
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art, both naturally occurring and non-naturally occurring. Mcthods of inserting analogs of amino
acids into a peptide sequence are known in the art.

The phrase “isolated Crypiovirus protein” refers to a cryptoviral protein which is
substantially free, i.e., contains less than about 50%, preferably less than about 70%, and even more
preferably less than about 90%, of the cellular components and/or contaminants normally associated
with a native in vivo environment. An isolated Cryptovirus protein of the present invention can also
be further isolated from one or more other components of a Cryptovirus particle, for example, other
Cryplovirus protein species, phospholipid components of the viral envelope, or the viral genome. In
some useful embodiments the inventive isolated Crypfovirus protein is purified to homogeneity by

known virological and biochemical methods.

The inventive protein is encoded by a Crypfovirus-specific nucleic acid segment, which
nucleic acid segment comprises:

(1) contiguous nucleotide positions 152-1678 of (SEQ ID NO:1)(also designated SEQ ID
NO:3), or a degenerate coding sequence, which encodes the Cryptovirus nucleocapsid (NP) protein;

(i1) contiguous nucleotide positions 1850-2515 of (SEQ ID NO:1)(also designated SEQ [D
NO:5), or a degenerate coding sequence, which encodes a Cryptovirus RNA binding (V) protein
thought to be a component of the viral RNA-dependent RNA polymerase;

(i1i) contiguous nucleotide positions 1850-3023 of (SEQ ID NO:1)(also designated SEQ ID
NO:33) combined with a further insertion of two guanine (G) residues between nucleotide position
2339 of (SEQ ID NO:1) and nucleotide position 2340 of (SEQ ID NO:1)(the combined coding
sequence including the “GG” insertion being designated [SEQ ID NO:7]), or a degenerate coding
sequence thereof this frameshift-causing insertion into the mRNA encoding the Cryprovirus
nucleocapsid-associated phosphoprotein (P protein) occurs during processing of the mRNA and 1s not
templated by the Cryptovirus minus stranded RNA genomic sequence;

(iv) contiguous nucleotide positions 3141-4271 of (SEQ ID NO:1)(also designated SEQ ID
NO:9), or a degenerate coding sequence, which encodes the Crypfovirus virion-associated matrix or
membrane (M) protein;

{v) contiguous nucleotide positions 4530-6182 of (SEQ ID NO:I)(also designated SEQ LD
NQO:11) or a degenerate coding sequence, which encodes the Cryptovirus (uncleaved) fusion (F)
protein, which is a propeptide form of a major envelope-associated glycoprotein, and includes a 19-
amino acid signal region at its amino terminus;

(vi) contiguous nucleotide positions 4587-6182 of (SEQ ID NO:1)(also designated SEQ ID

NO:13), or a degenerate coding sequence, which encodes the Cryprovirus (uncleaved) fusion (Fp)
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protein, which is a propeptide form of a major envelope-associated glycoprotein, minus the 19-amino
acid signal region at its amino terminus;

(vii) contiguous nucleotide positions 4587-4835 of (SEQ ID NO:1)(also designated SEQ ID
NO:15), or a degenerate coding sequence, which encodes the cleaved F; protein;

(viii) contiguous nucleotide positions 4836-6182 of (SEQ ID NO:1)(also designated SEQ ID
NO:17), or a degenerate coding sequence, which encodes the cleaved F, protein, including a 22-
amino acid carboxy terminal peptide segment that is thought to be important to Cryptovirus
infectivity;

(ix) contiguous nucleotide positions 6303-6434 of (SEQ ID NO:1)(also designated SEQ ID
NO:19), or a degencrate coding sequence, which encodes the Cryptovirus SH protein, a small
envelope-associated protein;

(X) contiguous nucleotide positions 6584-8278 of (SEQ ID NO:1)(also designated SEQ ID
NO:21), or a degenerate coding sequence, which encodes the Cryprovirus hemagglutinin (HN)
protein, another major envelope protein; or

(xi) contiguous nucleotide positions 8414-15178 of (SEQ ID NO:1)(also designated SEQ ID
NO:23), or a degenerate coding sequence, which encodes the Cryptovirus largest nucleocapsid
associated protein (L protein).

These are the amino acid sequences corresponding to the preceding inventive proteins in the

samc order:
(i) NP has the following amino acid sequence (SEQ ID NO:4):

Met Ser Ser Val Leu Lys Ala Tyr Glu Arg Phe Thr Leu Thr Gln Glu
1 5 10 15
Leu Gln Asp Gln Ser Glu Glu Gly Thr Ile Pro Pro Thr Thr Leu Lys
20 25 30
Pro Val Ile Arg Val Phe Val Leu Thr Ser Asn Asn Pro Glu Leu Arg
35 40 45
Ser Arg Leu Leu Leu Phe Cys Leu Arg Ile Val Leu Ser Asn Gly Ala
50 55 60
Arg Asp Ser His Arg Phe Gly Ala Leu Leu Thr Met Phe Ser Leu Pro
65 70 75 80
Ser Ala Thr Met Leu Asn His Val Lys Leu Ala Asp Gln Ser Pro Glu
85 90 95
Ala Asp Ile Glu Arg Val Glu Ile Asp Gly Phe Glu Glu Gly Ser Phe
100 105 110
Arg Leu Ile Pro Asn Ala Arg Ser Gly Met Ser Arg Gly Glu Ile Asn
115 120 125
Ala Tyr Ala Ala Leu Ala Glu Asp Leu Pro Asp Thr Leu Asn His Ala
130 135 140
Thr Pro Phe Val Asp Ser Glu Val Glu Gly Thr Ala Trp Asp Glu Ile
145 150 155 160
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Glu
val
Glu
Tyr
Lys
225
Arg
Val
Leu
Phe
Thr
305
Leu
Met
Ser
Ala
Gly
385
Leu
Phe
Asp
Ala
Glu
465

Gln

Thr

Met

Ile

Thr Phe Leu Asp Met Cys Tyr Ser Val Leu Metl
165 170
Thr Cys Lys Cys Met Thr Ala Pro Asp Gln Pro
180 185
Lys Arg Leu Gln Lys Tyr Arg Gln Gln Gly Arg
195 200
Leu Leu Gln Pro Glu Ala Arg Arg Ile Ile Gln
210 215 220
Gly Met Val Val Arg His Phe Leu Thr Phe Glu
230 235
Ala Gln Ser Leu Val Ser Asn Arg Tyr Tyr Ala
245 250
Gly Lys Tyr Ile Glu Asn Cys Gly Met Gly Gly
260 265
Lys Tyr Ala Leu Gly Thr Arg Trp Pro Thr Leu
275 280
Ser Gly Glu Leu Thr Lys Leu Lys Ser Leu Met
290 295 300
Leu Gly Glu Gln Ala Arg Tyr Leu Ala Leu Leu
310 315
Met Asp Phe Ala Ala Ala Asn Tyr Pro Leu Leu
325 330
Gly Ile Gly Tyr Val Leu Asp Val Asn Met Arg
340 345
Arg Ser Tyr Met Asn Lys Thr Tyr Phe Gln Leu
355 360
Arg Lys Gln Gln Gly Ala Val Asp Met Arg Met
370 375 380
Leu Thr Gln Ala Glu Arg Thr Glu Met Ala Asn
390 385
Thr Thr Ala Asn Arg Gly Ala Asp Thr Arg Gly
405 410
Ser Ser Val Thr Gly Thr Thr Gln Met Pro Ala
420 425
Thr Phe Glu Ser Tyr Met Ala Ala Asp Arg Leu
435 440
Asp Ala Gly Thr His Asp Asp Glu Met Pro Pro
450 455 460
Glu Asp Asp Thr Ser Ala Gly Pro Arg Thr Glu
470 475
Val Ala Leu Asp Ile Gln Ser Ala Ala Val Gly
485 490
Asp Asp Leu Asn Ala Ala Leu Gly Asp Leu Asp
500 505

(i) V has the following amino acid sequence (SEQ 1D NO:6).

Asp Pro Thr Asp Leu Ser Phe Ser Pro Asp Glu
5 10
Glu Thr Gly Leu Asn Thr Val Glu Tyr Phe Thr
20 25
- 46 -

Gln
Ala
Ile
205
Asn
Leu
Met
Phe
Ala

285
Ala

Tyr
Asn
Gly
365
Ala
Thr
Gly
Ala
Arg
445
Leu
Pro

Ala

Ile

Ile

Ser

PCT/US02/04117

Ala
Ala

190
Asn

Gln
Val
Phe
270
Leu
Leu
Ser
Ser
Tyr
350
Met
Glu
Leu
Val
Ala
430
Gln
Glu

Thr

Pro

/(SEQ ID NO:4),

Trp
175
Serx
Pro
Ile
Leu
Gly
255
Leu
Ala
Tyr
Pro
Tyr
335
Ala
Glu
Asp
Ala
Asn
415
Thr
Arg
Glu

Pro

Ile
495

Ile
Ile
Arg
Arg
Ala
240
Asp
Thr
Ala
Gln
His
320
Ala
Phe
Thr
Leu
Lys
400
Pro
Gly
Tyxr
Glu
Glu

480
His

Asn Lys Leu

15

Gin Gln Val

30
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Thr
Gly
His
65

Ser
Pro
Thr
Gly
Ile
145
Phe
Ile

Ser

His

Met
Ile
Thr
Gly
His
65

Ser
Pro
Thr
Gly
Ile
145
Phe

Gln

Gly
Leu
50

Glin
Lys
Ile
Val
Val
130
Glu
Lys
Gly

Cys

Gln
210

(iii) P has the following amno acid sequence

Asp
Glu
Gly
Leu
50

Gln
Lys
Ile
Val
Val
130
Glu

Lys

Ser

Thr
35

Leu
Lys
Ile
Pro
Leu
115
Lys
Glu
Arg
Trp
Ser

195
Cys

Pro
Thr
Thr
35

Leu
Lys
Tle
Pro
Leu
115
Lys
Glu

Arg

Asp

Ser
Thr
Gly
Ala
Asn
100
Asp
Leu
Pro
Gly
Val
180

Pro

Pro

Thr
Gly
20

Ser
Thr
Gly
Ala
Asn
100
Asp
Leu
Pro

Gly

Gly
180

Ser
Asn
sSer
Ile
85

Pro
Leu
Ala
Arqg
Arg
165
Gly

Ile

val

Asp
5
Leu
Ser
Asn
Ser
Tle

85

Pro
Leu
Ala
Arg
Ala

165
Trp

Leu
Ala
Val
70

val
Leu
Ser
Lys
Glu
150
Asp
Asp

Thr

Thr

Gly
Ala
55

Gly
Pro
Leu
Gly
Phe
135
Asn
Thr
Glu

Ala

Cys
213

Lys
40

Glu
Gly
Ala
Gly
Lys
120
Gly
Pro
Gly
Val
Ala

200
Ser

Leu Ser Phe

Asn
Leu
Ala
val
70

Val
Leu
Ser
Lys
Glu
150
Glu

Glu

Thr
Gly
Ala
55

Gly
Pro
Leu
Gly
Phe
135
Asn

Ile

Met

Val
Lys
40

Glu
Gly
Ala
Gly
Lys
120
Gly
Pro

Pro

Lys

Asn
Ala
Gly
Asp
Leu
105
Thr
Lys
Ile
Gly
Lys
185

Ala

Glu

Ser
Glu
25

Asn
Ala
Gly
Asp
Leu
105
Thr
Lys
Ile

Val

Ser
185

Thr
Lys
Thr
Asp
90

Asp
Leu
Glu
Ala
Phe
170
Val

Arg

Cys

Pro
10

Tyr
Thr
Lys
Thr
Asp
90

Asp
Leu
Glu
Ala
Gly
170
Arg

- 47 -

Ile
Ile
Asn
75

Lys
Ser
Pro
Asn
Thr
155
His
Thr

Arg

Glu

Asp
Phe
Ile
Ile
Asn
75

Lys
Ser
Pro
Asn
Thr
155

Ser

Ser

Pro
Gln
60

Pro
Thr
Thr
Ser
Leu
140
Ser
Arg
Glu

Phe

Arg
220

(SEQ ID NO:8):

Glu
Thr
Pro
Gln
60

Pro
Thr
Thr
Ser
Leu
140
Ser

Ile

Leu

Pro
45

Glu
Lys
Val
Pro
Gly
125
Met
Ser
Arg
Trp
Lys

205
Asp

Ile
Ser
Pro
45

Glu
Lys
val
Pro
Gly
125
Met
Ser

Glu

Ser

PCT/US02/04117

Gly Val Thr

Ser
Lys
Pro
Ser
110
Ser
Thr
Pro
Glu
Cys
190

Cys

Thr

Asn
Gln
30

Gly
Ser
Lys
Pro
Ser
110
Ser
Thr
Pro

Gly

Gly
190

Ile
Pro
Glu
95

Thr
Tyr
Arg
Ile
Tyr
175

Asn

Thr

/I(SEQ ID NO:6);

Lys
15

Gln
Val
Ile
Pro
Glu
95

Thr
Tyr
Arg
Ile
Ser

175
Ala

Asn
Arg
80

Lys
Gln
Lys
Phe
Asp
160
Ser

Pro

Cys

Leu
val
Thr
Asn
Arg
80

Lys
Gln
Lys
Phe
Asp
160

Thr

Ile
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His Pro Val
195
Val Thr Asn
210
Thr Val Arg
225
Asp Arg Ile

Ile Ile Gly

Thr Val Lys
275
Asp Val Arg
290
Phe Asn Asp
305
Glu Leu Ala

Val Pro Pro

Leu Ala Lys

355

Leu Lys Ile
370

Leu
Val
Asn
Leu
Leu
260
Ile
Lys
Ser
Arg
Gln
340

Asp

Asn

Gln
Gln
T.eu
Ser
245
Lys
Met
Lys
Phe
Pro
325
Lys

Cys

Gln

Ser
Ser
Asp
230
Ser
Ala
Asp
Leu
Leu
310
Thr
Asp

Ile

Ala

Lys Ala lle Ile Arg Ser Ala Ile
390

385

Pro
Leu
215
Ser
Gln
Gly
Pro
Ser
295
Thr
Ala
Leu

Ser

Ser
375

Leu
200
Ala
Arg
Ser
Met
Gly
280
Asn
Gln
Thr
Thr
Lys

360
Serx

Gln
Leu
Met
Leu
Ala
265
Val
His
Ser
Ser
Gly
345

Pro

Glu

//(SEQ ID NO:8);

Gln
Asn
Asn
Ile
250
Thr
Pro
Ala
Glu
vVal
330
Leu

Lys

Ala

Gly
Val
Gln
235
Gln
Leu
Serx
Val
Asp
315
Lys
Lys

Met

Gln

Asp
Asn
220
Leu
Thr
Glu
Asn
Val
300
Val
Lys
Ile

Arg

Leu
380

Leu
205
Glu
Glu
Ile
Gly
Val
285
val
Ile
Ile
Thr
Glu

365
Ile

(iv) M has the following amino acid sequence (SEQ [D NO:10):
Pro Thr Asn Pro

Met Pro Ser Ile Ser Ile Pro Ala Asp

Ile Lys Ala

Arg Leu Val
35
His Glu Pro
50
Gln Asn Arg
65
Arg Glu Ala

Leu Pro Ser

Ile Val Arg
115
Val Lys Tyr
130
Leu Val Cys
145
Gln Ser Gly

Phe
20

Lys
Leu
Gly
Val
Leu
100
Lys
Pro

Val

Met

5
Pro

Gln
Val
Asn
Thr
85

Gly
Thr
Arg

Ser

Asp
165

Ile
Leu
Thr
Ala
70

Ala
Asn
Ser
Ile
Ala

150
Tyxr

val
Arg
Phe
55

Ile
Ala
val
Ser
Phe
135
Glu

Leu

Ile
Thr
40

val
Val
Met
Leu
Lys
120
Arg
Lys

Phe

Asn
25

Thr
Asn
Gly
Val
Arg
105
Ala
Gly
Phe

Ile

10
Ser

Tyr
Thr
Glu
Thr
90

Gln
Glu
His
Val

Pro
170

-48 -

Asp
Leu
Tyr
Asp
75

Leu
Leu
Glu
Thr
Lys

155
Thr

Gly
Asn
Gly
60

Gln
Gly
Ser
Met
Leu
140

Ser

Phe

Gly
Asp
45

Phe
Leu
Cys
Glu
Val
125
Ile

Pro

Leu

PCT/US02/04117

Asn
Ile
Thr
Lys
Met
270
Thr
Pro

Ser

Val

350

Arg
Glu
30

Leu
Ile
Gly
Gly
Phe
110
Phe
Gln
Gly

Ser

Ala
Leu
Lys
Asn
255
Ile
Val
Glu
Leu
Arg
335
Glu

Tyr

Leu

Gln
15

Lys
Asp
Tyr
Lys
Pro
95

Gln
Glu
Lys

Lys

Val
175

Leu
Asn
Val
240
Asp
Thr
Glu
Ser
Asp
320
Lys
Gln

Leu

Lys

Ser
Gly
Thr
Glu
Lys
80

Asn
Val
Ile
Gly
val

160
Thr
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Tyr
Met
Ile
Lys
225
Ile
Met
Trp
Ala
Glu
305
Ile

val

His

Cys
Arg
Leu
210
Glu
Phe
Arg
Gly
Lys
290
Ile
Thr

Glu

Arg

Pro
Ser
195
Cys
Gly
Lys
Lys
Pro
275
Leu
vVal
Lys

Thr

Arg
355

Ala
180
Arg
Lys
Arg
Ser
Cys
260
Thr
Phe
Pro
Ala
Thr

340
Phe

Ala
Tyr
Pro
Gly
Gly
245
Ala
Ile
Phe
Ser
Lys
325

Asp

Gly

Ile
Thr
Asp
Cys
230
Asn
Asn
Ile
Gly
Val
310
Ala

Ile

Lys

Lys
Gln
Ser
215
Leu
Lys
Met
Ile
Lys
295
Thr
Ile

Ile

Ser

Ser Leu Pro Asn Leu Thr Glu Leu Glu
370

Met
Ala
Thr
Ile
Asn
65

Gln
Thr
Leu
Lys
Gln

145
Leu

(v) F has the following amino acid sequence (SEQ ID NO:12):

Ser
Gly
Asn
val
50

Ile
Pro
Arg
Gly
Ala
130
Lys

Gly

375

Phe
Ser
200
Pro
Val
Asn
Gln
His
280
Gly
Lys
Ile

Ser

Asn
360

Gln
185
Leu
Leu
Ser
Gly
Leu
265
Ala
Gly
Thr
Gln
Pro

345
Trp

Val
Gln
Met
Val
Ser
250
Glu
Arg
Trp
Leu
Glu
330

Lys

Gly

Pro
Leu
Lys
Trp
235
Glu
Val
Gly
Ser
Trp
315
Ser

val

Leu

JI(SEQ ID NO:10);

Thr Ile Ile Gln Ser Leu Val Val

Ser
Val
35

vVal
Thr
Ile
Arg
vVal
115
Asn

Thr

Thr

Leu
20

Arg
Lys
Ser
Gly
Arg
100
Ala
Glu

Asn

Ala

5
Asp

Gln
Leu
Ile
Glu
85

Arg
Thr
Asn

Ala

Val
165

Pro
Leu
Met
Ser
70

Asn
Arg
Ala
Thr
Ala

150
Gln

Ala
Met
Pro
55

Ser
Leu
Phe
Ala
Ala
135
Val

Ala

Ala
Tyr
40

Thx
Tyr
Glu
Ala
Gln
120
Ala
Ala

Val

Leu
25

Tyr
Ile
Asn
Thr
Gly
105
Val
Ile
Asp

Gln

10
Met

Thr
Asp
Ala
Ile
90

val
Thr
Leu
Val
Asp

170
-49 -

Ser
Gln
Glu
Ser
Thr
75

Arg
vVal
Ala
Asn
val

155
His

Gly
Glu
Val
220
Leu
Trp
Serx
His
Cys
300
Ser
Ser

Lys

Phe

Cys
Ile
Ala
Pro
60

Val
Asn
Ile
Ala
Leu
140

Gln

Ile

Pro
Leu
205
His
His
Gln
Ile
Ile
285
His
Val
Ile

Tle

Lys
365

Leu
Gly
Ser
45

Ile
Thr
Gln
Gly
Val
125
Lys

Ala

Asn

PCT/US02/04117

Met
190
Met
Ile
Val
Glu
Ala
270
Pro
Pro
Gly
Ser
Ser

350
Lys

Leu
Val
30

Ser
Ser
Lys
Leu
Leu
110
Ala
Asn

Thr

Ser

Leu
Ile
Pro
Cys
Tyr
255
Asp
Lys
Leu
Cys
Leu
335

Ser

Thr

Ala
15

Ile
Ala
Gly
Leu
Ile
95

Ala
Leu
Ala

Gln

Val
175

Lys
Arg
Asp
Asn
240
Trp
Met
Ser
His
Glu
320
Leu

Lys

Lys

Gly
Pro
Phe
Cys
Leu
80

Pro
Ala
val
Ile
Ser

160
Ile
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Ser
Gly
Asn
Axrg
225
Asn
Gly
Ile
Leu
Leu
305
Ala
Asp
Leu
Phe
Cys
385
Pro
Asp
Thr
Ile
Gln
465
Thzx
Gly
Thr

Asn

Pro
545

Pro
Ser
Gln
210
Ile
Thr
Gln
Glu
Ala
290
Pro
Ser
Ala
Thr
val
370
Lys
Val
Leu
Ile
Ser
450
His
Thr
Leu
Ile
Ser

530
Ala

Ala
Ile
195
Ile
Leu
Gln
Ile
Leu
275
Thr
Thzr
Gln
Gln
Arg
355
Leu
Cys
Thr
Arg
Lys
435
Gln
Leu
Thr
Ile
Val
515
Ala

Thr

Ile
180
Leu
Thr
Leu
Ile
Val
260
Pro
Ile
Arg
Cys
vVal
340
Cys
Phe
Met
Val
Phe
420
Leu

Asn

Rla

Leu
500
Ala
Phe

Leu

Thr
Asn
Asn
Gly
Ser
245
Gly
Thr
Ser
Val
Thr
325
Leu
Thr
Asp
Gln
Ile
405
Thr
Glu
Leu
Gln
Val
485
Ile
Ala
His

Gly

Ala
Leu
Pro
Ser
230
Ala
Leu
Leu
Ala
Ile
310
Ile
Ser
Phe
Gly
Pro
390
Asp
Ile
Thr
Ala
Ser
470
Leu
Ile
Asn
His

Thr
550

Ala
Tyr
Ala
215
Thr
Ala
Asp
Thr
Phe
295
val
Thr
Asp
Ser
Ile
375
Ala
Met
Thr
Ser
Ala
455
Asp
Ser
Leu
Arg
Pro

535
Arg

Asn
Leu
200
Leu
Leu
Glu
Leu
Val
280
Ile
Thr
Pro
Asp
Pro
360
Val
Ala
His
Gln
Gln
440
Val
Thr
Ilc
Leu
Asn

520
Arg

Cys
185
Thr
Ser
Pro
Leu
Thr
265
Gln
Asn
Gly
Asn
Thr
345
vVal
Tyr
Val
Lys
Leu
425
Ile
Asn
Tyr
Ile
Ser
505
Arg

Ser

Lys
Glu
Pro
Thr
Leu
250
Tyr
Pro
Asn
Ser
Thr
330
Met
Val
Ala
Ile
Cys
410
Ala
Leu
Lys
Leu
Ala
490
Val

Met

Asp

Ala
Leu
Ile
val
235
Ser
Met
Ala
Gln
Leu
315
vVal
Ala
Gly
Asn
Leu
395
Val
Asn
Pro
Ser
Ser
475
Ile
Val

Glu

Leu

//(SEQ ID NO:12);

-50-

Gln
Thr
Thr
220
vVal
Ser
Gln
Thr
Glu
300
Ile
Tyr
Cys
Ser
Cys
380
Gln
Ser
Val
Ile
Leu
460
Ala
Cys
Val

Asn

Ser
540

Asp
Thr
205
Ile
Glu
Gly
Met
Gln
285
Val
Gln
Cys
Leu
Phe
365
Arg
Pro
Leu
Thr
Asp
445
Ser
Ile
Leu
Trp
Phe

525
Glu

PCT/US02/04117

Ala
190
Ile
Gln
Lys
Leu
val
270
Ile
Met
Ala
Arg
Gln
350
Leu
Ser
Ser
Gln
Tyx
430
Pro
Asp
Thr
Gly
Lys
510

Val

Lys

Ile
Phe
Ala
Ser
Leu
255
Ile
Ile
Ala
Tyr
Tyr
335
Gly
Thr
Met
Ser
Leu
415
Asn
Leu
Ala
Ser
Ser
495
Leu
Tyr

Asn

Ile
His
Leu
Phe
240
Thr
Lys
Asp
Gln
Pro
320
Asn
Asn
Arg
Leu
Ser
400
Asp
Ser
Asp
Leu
Ala
480
Leu
Leu
His

Gln
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Leu
Arg
Lys
Ser
Gly
65

Arg
Ala
Glu
Asn
Ala
145
Ile
Leu
Thr
Leu
Ile
225
Val
Pro
Ile
Arg
Cys
305
val
Cys
Phe

Met

vVal

(vi) Fy has the following amino acid sequence (SEQ ID NO:14):

Asp
Gln
Leu
Ile
50

Glu
Arg
Thr
Asn
Ala
130
val
Thr
Asn
Asn
Gly
210
Ser
Gly
Thr
Ser
val
290
Thr
Leu
Thr
Asp
Gln

370
Ile

Pro
Leu
Met
35

Ser
Asn
Arg
Ala
Thr
115
Ala
Gln
Ala
Leu
Pro
195
Ser
Ala
Leu
Leu
Ala
275
Ile
Ile
Ser
Phe
Gly
355

Pro

Asp

Ala
Met
20

Pro
Ser
Leu
Phe
Ala
100
Ala
Val
Ala
Ala
Tvr
180
Ala
Thr
Ala
Asp
Thr
260
Phe
val
Thr
Asp
Ser
340
Ile

Ala

Met

Ala
5
Tyr
Thr
Tyr
Glu
Ala

85

Gln
Ala
Ala
Val
Asn
165
Leu
Leu
Leu
Glu
Leu
245
Val
Ile
Thr
Pro
Asp
325
Pro
val

Ala

His

Leu
Tyr
Ile
Asn
Thr
70

Gly
Val
Ile
Asp
Gln
150
Cys
Thr
Ser
Pro
Leu
230
Thr
Gln
Asn
Gly
Asn
310
Thr
val
Tyr
Val

Lys

Met
Thr
Asp
Ala
55

Ile
vVal
Thr
Leu
Val
135
Lsp
Lys
Glu
Pro
Thr
215
Leu
Tyr
Pro
Asn
Ser
295
Thr
Met
Val
Ala
Ile

375
Cys

Gln
Glu
Ser
40

Thr
Arg
vVal
Ala
Asn
120
Val
His
Ala
Leu
Ile
200
vVal
Ser
Met
Ala
Gln
280
Leu
vVal
Ala
Gly
Asn
360

Leu

Val

Ile
Ala
25

Fro
Val
Asn
Ile
Ala
105
Leu
Gln
Ile
Gln
Thr
185
Thr
Val
Ser
Gln
Thr
265
Glu
Ile
Tyxr
Cys
Ser
345
Cys

Gln

Ser

Gly
10

Ser
Ile
Thr
Gln
Gly
90

vVal
Lys
Ala
Asn
Asp
170
Thr
Ile
Glu
Gly
Met
250
Gln
vVal
Gln
Cys
Leu

330
Phe

Val
Ser
Ser
Lys
Leu
75

Leu
Ala
Asn
Thr
Ser
155
Ala
Ile
Gln
Lys
Leu
235
Val
Ile
Met
Ala
Arg
318
Gln
Leu
Ser

Ser

Gln

Ile
Ala
Gly
Leu
60

Ile
Ala
Leu
Ala
Gln
140
Val
Ile
Phe
Ala
Ser
220
Leu
Ile
Ile
Ala
Tyr
300
Tyr
Gly
Thr
Met
Ser

380
Leu

Pro
Phe
Cys
45

Leu
Pro
Ala
Val
Ile
125
Ser
Ile
Ile
His
Leu
205
Phe
Thr
Lys
Asp
Gln
285
Pro
Asn
Asn
Arg
Leu
365

Ser

Asp

PCT/US02/04117

Thr
Ile
30

Asn
Gln
Thr
Leu
Lys
110
Gln
Leu
Ser
Gly
Asn
190
Arg
Asn
Gly
Ile
Leu
270
Leu
Ala
Asp
Leu
Phe
350
Cys
Pro

Asp

Asn
15

Val
Ile
Pro
Arg
Gly
95

Ala
Lys
Gly
Pro
Ser
175
Gln
Ile
Thr
Gln
Glu
255
Ala
Pro
Ser
Ala
Thr
335
Val
Lys

Val

Leu

Val
val
Thr
Ile
Arg
80

Val
Asn
Thr
Thr
Ala
160
Ile
Ile
Leu
Gln
Ile
240
Leu
Thr
Thr
Gln
Gln
320
Arg
Leu
Cys

Thr

Arg
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385
Phe

Leu
Asn
Ala
Ser
465
Leu
Ala

Phe

Leu

Leu
Arg
Lys
Ser
Gly

65
Arg

Phe
Ala
Ala
val
Ala
65

Ala

Tyr

390 395
Thr Ile Thr Gln Leu Ala Asn Val Thr Tyr Asn Ser
405 410
Glu Thr Ser Gln Ile Leu Pro Ile Asp Pro Leu Asp
420 425
Leu Ala Ala Val Asn Lys Ser Leu Ser Asp Ala Leu
435 440 445
Gln Ser Asp Thr Tyr Leu Ser Ala Ile Thr Ser Ala
450 455 460
Val Leu Ser Ile Ile Ala Ile Cys Leu Gly Ser Leu
470 475
Ile Ile Leu Leu Ser Val Val Val Trp Lys Leu Leu
485 490
Ala Asn Arg Asn Arg Met Glu Asn Phe Val Tyr His
500 505
His His Pro Arg Ser Asp Leu Ser Glu Lys Asn Gln
515 520 525
Gly Thr Arg
530 /(SEQ ID NO:14);

(vii) F, has the folowing amino acid sequence (SEQ ID NO:16):

Asp Pro Ala Ala Leu Met Gln Ile Gly Val Ile Pro
5 10
Gln Leu Met Tyr Tyr Thr Glu Ala Ser Ser Ala Phe
20 25
Leu Met Pro Thr Ile Asp Ser Pro Ile Ser Gly Cys
35 40 45
Ile Ser Ser Tyr Asn Ala Thr Val Thr Lys Leu Leu
50 55 60
Glu Asn Leu Glu Thr Ile Arg Asn Gln Leu Ile Pro
70 75
Arg Arg
{/(SEQ 1D NO:16);

(viii) F| has the amino acid sequence (SEQ 1D NO:18);

Ala Gly Val val Ile Gly Leu Ala Ala Leu Gly Val
5 10
Gln Val Thr Ala Ala Val Ala Leu Val Lys Ala Asn
20 25
Ala Ile Leu Asn Leu Lys Asn Ala Ile Gln Lys Thr
35 40 45
Ala Asp Val val Gln Ala Thr Gln Ser Leu Gly Thr
50 55 60
Val Gln Asp His Ile Asn Ser Val Ile Ser Pro Ala
70 75
Asn Cys Lys Ala Gln Asp Ala Ile Ile Gly Ser Ile
85 90
Leu Thr Glu Leu Thr Thr Ile Phe His Asn Gln Ile
-52-

PCT/US02/04117

Thr
Ile
430
Gln
Thr
Gly
Thr
Asn

510
Pro

Thr
Ile
30

Asn

Gln

Thr

Ala
Glu
30

Asn
Ala
Ile

Leu

Thr

Ile
415
ser
His
Thr
Leu
Ile
495

Ser

Ala

Asn
15

vVal
Ile

Pro

Arg

Thr
15

Asn
Ala
vVal
Thrx
Asn

95
Asn

400
Lys

Gln
Leu
Thr
Ile
480
vVal

Ala

Thr

val
val
Thr
Ile

Arg
g0

RAla
Thr
Rla
Gln
Ala
80

Leu

Pro
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Ala
Thr
Ala
145
Asp
Thr
Phe
Val
Thr
225
Asp
Ser
Ile
Ala
MetT
305
Thr
Ser
Ala
Asp
Ser
385
Leu
Arg

Pro

Arg

Met

100 105
Leu Ser Pro Ile Thr Ile Gln Ala Leu Arg Ile Leu
115 120 125
Leu Pro Thr val Val Glu Lys Ser Phe Asn Thr Gln
130 135 140
Glu Leu Leu Ser Ser Gly Leu Leu Thr Gly Gln Ile
150 155
Leu Thr Tyr Met Gln Met Val Ile Lys Ile Glu Leu
165 170
Val Gln Pro Ala Thr Gln Ile Ile Asp Leu Ala Thr
180 185
Ile Asn Asn Gln Glu Val Met Ala Gln Leu Pro Thr
195 200 205
Thr Gly Ser Leu Ile Gln Ala Tyr Pro Ala Ser Gln
210 215 220
Pro Asn Thr Val Tyr Cys Arg Tyr Asn Asp Ala Gln
230 235
Asp Thr Met Ala Cys Leu Gln Gly Asn Leu Thr Arg
245 250
Pro Val vVal Gly Ser Phe Leu Thr Arg Phe Val Leu
260 265
Val Tyr Ala Asn Cys Arg Ser Met Leu Cys Lys Cys
275 280 285
Ala Val Ile Leu Gln Pro Ser Ser Ser Pro Val Thr
290 295 300
His Lys Cys Val Ser Leu Gln Leu Asp Asp Leu Arg
310 315
Gln Leu Ala Asn Val Thr Tyr Asn Ser Thr Ile Lys
325 330
Gln Tle Leu Pro Tle Asp Pro Leu Asp Ile Ser Gln
340 345
Val Asn Lys Ser Leu Ser Asp Ala Leu Gln His Leu
355 360 365
Thr Tyr Leu Ser Ala Ile Thr Ser Ala Thr Thr Thr
370 375 380
Ile Ile BAla Ile Cys Leu Gly Ser Leu Gly Leu Ile
3590 395
Leu Ser Val Val Val Trp Lys Leu Leu Thr Ile Val
405 410
Asn Arg Met Glu Asn Phe Val Tyr His Asn Ser Ala
420 425
Arg Ser Asp Leu Ser Glu Lys Asn Gln Pro Ala Thr
435 440 445

/(SEQ ID NO:18);

(ix) SH has the following amino acid sequence (SEQ ID NO:20):

Leu Pro Asp Pro Glu Asp Pro Glu Ser Lys Lys Ala
5 10

-33-

PCT/US02/04117

110
Leu

Ile
Val
Pro
Ile
190
Arg
Cys
vVal
Cys
Phe
270
Met
Val
Phe
Leu
Asn
350
Ala
Ser
Leu
Ala
Phe

430
Leu

Thr

Gly
Ser
Gly
Thr
175
Serx
Val
Thr
Leu
Thr
255
Asp
Gln
Ile
Thr
Glu
335
Leu
Gln
Val
Ile
Ala
415
His

Gly

Arg
15

Ser
Ala
Leu
160
Leu
Ala
Ile
Ile
Ser
240
Phe
Gly
Pro
Asp
Ile
320
Thr
Ala
Ser
Leu
Ile
400
Asn
His

Thr

Arg
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Thr

Thr

Met
Arg
Ser
Ala
Leu
65

Val
Ala
Trp
Gln
Leu
145
Cys
Thr
Gln
Ser
Lys
225
Phe
Pro
Arg
Pro
Ile
305

Asn

Gln

Gly Asn Leu

Leu

Ile
35

20
Val

PCT/US02/04117

Ile Ile Cys Phe Leu Phe Ile Phe Phe Leu Phe Val

25

Pro Thr Leu Arg His Leu Leu Ser

40

30

/(SEQ 1D NO:20);

(x) HN has the following amino acid sequence (SEQ ID NO:22):

Ile
Thr
Ile
Gly
50

Asn
Ala
Ile
Gly
Phe
130
Leu
Thr
His
Phe
Phe
210
Ser
vVal
Glu
Ile
Gly
290
Tyr
Lys

Ala

Ala
Thr
Leu
35

Ser
Asn
Leu
Lys
Ala
115
Tyr
Asn
Arg
Asn
Val
195
Arg
Cys
Ser
Gln
Ile
275
Thr
Gly
Tyr

Thr

Glu
Thr
20

Tyr
Thr
Ile
Pro
Ser
100
Ala
Phe
Ile
Ile
Val
180
Ser
Thr
Ser
Thr
Arg
260
AsSn
Gly
Gly

Phe

Gln
340

Asp
5
Leu
Glu
Gly
Leu
Leu

85

Leu
Leu
Ser
Pro
Pro
165
Ile
Met
Leu
Ile
Gln
245
Ile
Pro
Ser
Val
Ile

325
val

Ala
Ile
Ser
Ser
Ser
70

Gln
Gln
Ile
Ile
Ser
150
Ser
Leu
Gly
Lys
Ser
230
Pro
Ile
Pro
Gly
Ile
310

Pro

Gln

Pro
Phe
Leu
Asn
55

Val
Leu
Thr
Asn
Ala
135
Phe
Phe
Asn
Ile
Thr
215
Thr
Glu
Ile
Gly
Val
295
Lys

Gln

Asn

Val
Leu
Tle
40

Ser
Ala
Asp
Ser
Asp
120
Glu
Ile
Ser
Gly
Ile
200
Leu
Val
Arg
Met
Val
280
Tyr
Asn

Met

Ala

Lys
Cys
25

Thr
Gly
Asn
Thr
Asp
105
Asn
Gly
Pro
Leu
Cys
185
Glu
Tyr
Pro
Asp
Tyr
265
Leu
Tyr
Thr

val

Lys

Gly
10

Thr
Gln
Leu
Gln
Leu
90

Lys
Arg
Arg
Thr
Thr
170
Gln
Pro
Leu
Gly
Asp
250
Tyr
Asp
Leu
Ser
Ala

330
Ser

Thr
Leu
Lys
Gly
Ile
75

Glu
Leu
Tyr
Asn
Ala
155
Lys
Asp
Thr
Ser
Gly
235
Tyr
Asn
val
Gly
Leu
315
Ala

Ser

Cys
Leu
Gln
Gly
60

Ile
Ser
Glu
Ile
Leu
140
Thr
Thr
His
Ser
Asp
220
Cys
Phe
Asp
Trp
Trp
300
Trp

Leu

Tyr

Arg
Ala
Ile
45

Ile
Tvyr
Thr
Gln
Asn
125
Thr
Thr
dis
Val
Ala
205
Gly
Met
Ser
Thr
Ala
285
Val
Asn

Cys

Tyr

Val
Leu
30

Met
Thr
Asn
Leu
Asn
110
Gly
Leu
Pro
Trp
Ser
180
Gly
Val
Met
Thr
Ile
270
Thr
Leu
Asn

Ser

Ser
350

Leu
15

Ser
Sexr
Asp
Ser
Leu
95

Cys
Ile
Gly
Giu
Cys
175
Sex
Phe
Asn
Tyr
Ala
255
Val
Leu
Phe
Gln
Gln

335
Ser

Phe
Ile
Gln
Leu
Ala
80

Thr
Ser
Asn
Pro
Gly
160
Tyr
Asn
Pro
Arg
Cys
240
Pro
Glu
Asn
Pro
Ala
320

Asn

Trp
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Phe
Gln
Val
385
Tyr
Lys
Gln
Phe
Asp
465
Glu
Asn
Gln
Phe
Leu

545
Gln

Met
Pro
Pro
Trp
Asn
65

His
Leu

Trp

Ser

Gly
Asp
370
Leu
Tyr
Val
Asn
Ala
450
Ala
Ala
Pro
Phe
Arg
530

Ser

val

and

(xi) L has the following amino acid sequence

Asn
355
Leu
Met
Tyr
Thr
Val
435
Thr
Trp
Thr
Thr
Gly
515
Asp

Ser

Thr

Arg
Thr
Gly
Gln
Ile
420

Pro

Asn

Phe
Met
500
Sexr
Thr

Ser

Leu

Met
Asn
Ala
Arg
405
Thr
Thr
Arg
Leu
Thr
485
Tyr
Ser
Gly

Leu

Ser
565

Ile
Glu
Glu
390
Ser
Phe
Gln
Cys
Thr
470
Gly
Ile
Gly

Ser

Leu
550

Gln
Cys
375
Gly
Asn
Thr
Gln
Pro
455
Asn
Ser
Ala
Gln
Val

535
Gly

Ser
360
Leu
Arg
Ser
Asn
Val
440
Gly
Pro
Tyr
Asn
Glu
520

Met

Gln

Gly
Val
Leu
Trp
Gly
425
Pro
Phe
Ser
Leu
Asn
505
Ala

val

Phe

//(SEQ ID NO-22);

Ala Gly Ser Arg Glu Ile Leu Leu

Ile
Asn
Asn
50

vVal
Trp
Ile

Asp

Gln
130

val
Glu
35

Gln
Arg
Gln
Pro
Lys

115
Cys

Lys
20

Ile
Ile
Asn
Glu
Asp
100

Leu

Ile

5
His

Asp
Ala
Phe
Tyr
85

Phe

Val

Gln

Lys
Ile
His
Leu
70

Val
Lys
Lys

Asn

Leu
Asp
Glu
55

Ile
Asn
Ile

Glu

Leu
135

Tvyr
Asp
40

Glu
Thr
Val
Asn
Ser

120
Ser

Tyr
25

Leu
Ser
His
Ile
Asp
105
Cys

Tyr

Ile
Leu
Tyr
Trp
410
Gln
Arg
Cys
Ser
Asn
490
Thr
Ala
Tyr

Gln

Leu
Pro
Met
395
Pro
Pro
Pro
Leu
Thr
475
Ala
Gln
Tyr
Cys

Ile
555

Phe
380
Tyr

Met
Ser
Gly
Thr
460
Ser
Ala
Ile
Gly
Ile

540
Val

(SEQ ID NO:24):

Pro Glu Vval

10
Tyr

Gly
Asn
Ile
Leu
20

Gln

Ser

Ile
Pro
Leu
Pro
75

Trp
Leu

Val

Leu

Leu
Leu
Ala
60

Asp
Pro
Pro

Ile

Thr
140

Cys
365
Ser
Gly
Thr
Ala
Thr
445
Gly
Thr
Thr
Ile
His
525

Tyx

Pro

His
Leu
His
45

Gln
Leu
Arg
Leu
Asn

125
Gly

PCT/US02/04117

Pro
Asn
Asp
Met
Ile
430
Gly
Val
Phe
Gln
Ser
510
Thr

Ile

Phe

Leu
Gly
Asn
Arg
Arg
Ile
Leu
110

Ala

Arg

Leu
Asp
Ser
Leu
415
Ser
Asp
Tyr
Gly
Arg
495
Ser
Thr

Ile

Ile

Asn
15

Asn
Gln
Leu
Lys
Leu
95

Lys
Gly

Gly

Gln
Gln
Val
400
Tyr
Ala
Cys
Ala
Ser
480
Ile
Gln
Cys

Glu

Arg
560

sSer
Leu
Asn
Val
Gly
Pro
Asn
Thr

Asn
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Leu
145
Leu
Ser
Arg
Arg
Thr
225
Val
Val
Ser
Ile
Asp
305
Glu
Leu
Pro
Pro
Cys
385
Phe

vVal

Glu

Asp
465
Rla
Gln
Arg

Glu

Cys

Phe
Lys
Asp
Gln
Glu
210
Glu
Ser
Ser
Leu
Ile
290
Pro
Ile
Arg
Asp
Met
370
Ala
Phe
Trp
Leu
Trp
450
Ala
Pro
Arg
Leu
Leu

530
Ala

Thr
Thr
Phe
Thr
195
Gly
Asn
Asp
Thr
Val
275
Ala
Ile
Leu
Thr
Leu
355
Leu
Gly
His
Pro
Met
435
Lys
Gly
Lys
His
Leu
515

Gln

Ser

Arg
Val
Trp
180
Asp
Ile
His
Met
Tyr
260
Asp
Leu
Pro
Asp
Val
340
Thr
Thr
Lys
Thr
Pro
420
Asn
Glu
Glu
Gln
Gln
500
Leu

Tyr

Tyr

Ser
Val
165
Ile
His
Ile
Thr
Tyr
245
Leu
Asn
Leu
Glu
Ala
325
Thr
Ala
Ala
Val
Ile
405
Leu
Asp
Ile
Glu
Asp
485
His
Asn

vVal

Ser

Arg
150
Ala
Met
Asn
Ile
Leu
230
Glu
Asn
Leu
Glu
Leu
310
Leu
Thr
Glu
Ser
Leu
390
Leu
Asn
Asn
Ser
Leu
470
Trp
His
Phe

Thr

Leu

Glu
Ala
Ile
Asp
Ile
215
Thr
Gly
Pro
Ala
Ser
295
Arg
Arg
Asn
Leu
Gln
375
Asp
Ile
Leu
Thr
Leu
455
Ser
Met
Gln
Leu
Ser

535
Lys

Leu
Trp
Lys
Pro
200
Thr
Tyr
Arg
Leu
Phe
280
Phe
Gly
Gly
Leu
Leu
360
Ala
Phe
Asn
Pro
Glu
440
Ile
Ile
Ser
val
Gly
520
Gly

Glu

Ser
His
Phe
185
Asp
Pro
Met
His
Lys
265
Gln
vVal
Gln
Thr
Ile
345
Cys
Ala
Pro
Gly
Gly
425
Ile
Lys
Phe
Val
Pro
505
Asp

Glu

Lys

Gly
Asp
170
Gln
Leu
Glu
Thr
Asn
250
Lys
Ile
Tyr
Phe
Asn
330
Ser
Ile
Gly
Thr
Tyr
410
Asn
Ser
Phe
Met
Phe
490
Leu
Asp

Tyr

Glu
.56 -

Asp
155
Ser
Met
Ile
Leu
Phe
235
Ile
Arg
Gly
Ala
His
315
Ser
Pro
Met
Lys
Ile
395
Arg
Ala
Tyr
Lys
Lys
475
Arg
Pro
Lys

Leu

Ile

Arg
Asp
Arg
Thr
Val
220
Glu
Leu
Ile
Asp
Gln
300
Ala
Phe
Phe
Arg
Val
380
Met
Arg
Ser
Glu
Lys
460
Asp
Arg
Asn
Phe
His

540
Lys

Arg
Trp
Gln
Tyxr
205
Ala
Ile
Ser
Thr
Ala
285
Leu
Phe
Thr
Gln
Leu
365
Arg
Lys
Lys
Lys
Phe
445
Cys
Lys
Ser
Pro
Asp
525
Asp

Pro

PCT/US02/04117

Asp
Lys
Leu
190
Ile
Leu
Val
Leu
Tyr
270
val
Gln
Val
Gln
Asp
350
Trp
Glu
Thr
His
Gly
430
Thr
Phe
Ala
Leu
Phe
510
Pro

Asp

Asp

Ile
Arg
175
Ile
Glu
Phe
Leu
Cys
255
Leu
Tyr
Met
Cys
Asp
335
Leu
Gly
Sex
Leu
His
415
Leu
Leu
Asp
Ile
Ile
495
Asn
Asn

Thr

Gly

Asp
160
Ile
Val
Asn
Asn
Met
240
Thr
Leu
Asn
Ser
Ser
320
Glu
Thr
His
Met
Ala
400
Gly
Thr
Lys
Ala
Ser
480
Lys
Arg
Val

Phe

Arg
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545
Ile

Glu
val
Gln
Ile
625
Ser
Ala
Tyr
Tyr
Leu
705
Asyp
Gly
Ser
Met
Arg
785
Asn
His
Ser
Asn
Gln
865
Asn
Ile
Gly

Arg

Cys
945

Phe
Ser
val
Ile
610
Asn
Lys
Ser
Gln
Pro
690
Tyr
Leu
Gly
val
Val
770
Ser
Leu
Leu
Lys
Ala
8350
Ser
Gly
Lys
Asp
Leu

930
Ser

Ala
Leu
Met
595
Gly
Arg
Gln
Phe
Thr
675
His
Val
Asp
Ile
Ile
755
Gln
Leu
Phe
Lys
Arg
835
Ser
Ser
Val
Gln
Gln
915

Ala

Arg

Lys
Leu
580
Asn
Ile
Pro
Val
Leu
660
Ile
Leu
Gly
Lys
Glu

740
Ile

Phe
Glu
820
Ile
Lys
Cys
Glu
Leu
900
Ile

Leu

Leu

Leu
565
Ala
Gln
Ile
Gly
Asn
645
Thr
Ile
Phe
Asp
Val
725
Gly
Leu
Asp
Thr
Glu
805
Gln
Phe
Leu
Ser
Lys
885
Ser
Thr

Leu

Phe

550
Thr

Asn
Leu
Sexr
Phe
630
Gln
Thr
Pro
Glu
Pro
710
Ile
Leu
Ser
Asn
Leu
790
Arg
Glu
Tyxr
Cys
Asn
870
Asp
Tyr
Leu

Pro

Asn
950

Lys
His
Ser
Glu
615
Gln
Arg
Asp
Phe
Trp
695
Phe
Asn
Cys
Ala
Gln
775
Glu
Leu
Thr
Gln
Leu
855
Leu
Ile
Asp
Glu
Ser

935
Arg

Arg
Ala
Leu
600
Arg
Asn
Asp
Leu
Ala
680
Ile
Asn
Gly
Gln
Thr
760
Ala
Lys
Lys
Ile
Gly
840
Thr
Ala
Cys
Ile
Tyr
920

Gln

Asn

Met
Gly
585
Thr
Ala
Ile
Pro
Lys
665
Gln
His
Pro
Asp
Lys
745
Glu
Ile
Lys
Cys
Ile
825
Arg
Ala
Thr
Phe
Ile
905
Ile

Leu

Ile

Arg
570
Lys
Lys
Arg
Gln
Ser
650
Lys
Ser
Leu
Pro
Ile
730
Ala
Ser
Ala
Thr
Asn
810
Ser
Ile
Asp
Thr
Tyr
890
Phe
Asn

Gly

Gly

-57-

555
Ser

Leu
Ser
Lys
Arg
635
Asp
Tyr
Leu
Arg
Ala
715
Phe
Trp
Gly
val
Ile
795
Asn
Ser
Leu
Val
Val
875
Leu
Pro
Asn

Gly

Asp
935

Cys
Met
Leu
Ser
620
Asn
Asp
Cys
Asn
Leu
700
Asp
Ile
Thr
Thr
Thr
780
Ala
Phe
His
Thr
Leu
860
Met
Asn
Gln
Pro
Leu

940
Pro

Gln
Lys
Leu
605
Thr
Lys
Phe
Leu
Arg
685
Met
Thr
Val
Met
Arg
765
Thr
She
Gly
Phe
Gln
845
Gly
Arg
Ile
Val
His
925

Asn

vVal
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Val
Glu
590
Thr
Arg
Ser
Glu
Gln
670
Met
Arg
ser
Ser
Ile
750
Val
Arg
Arg
Leu
Phe
830
Ala
Glu
Leu
Tyxr
Ser

910
Leu

Ile
575
Asn
Met
Asp
His
Leu
655
Trp
Tyr
ser
Gln
Pro
735
Ser
Met
Val
Ser
Gly
815
Val
Leu
Cys
Thr
Met
895
Ile
Val

Leu

Ser

560
Ala

Gly
Ser
Asn
His
640
Ala
Arg
Gly
Thr
Phe
720
Arg
Ile
Ser
Pro
Cys
800
His
Tyr
Lys
Thr
Glu
880
Thr
Pro
Ser

Ser

Ala
960
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Val Ala Asp Leu Lys Leu Ile

965
Leu

Arg Lys

Ile Asn Leu
980

Ala

Leu Tyr Gly Arg Lys

985
Thr Leu Ala Ile
895

Thr

Ser
1000
His Thr

Asp Pro Tyr
Thr
1010

Thr

Pro Ala Leu Lys Arg

1015
Leu Arg Gly Ile
1030
Ala Arg Phe Leu

Ser Asn Pro Met

1025
Glu Glu Leu
1045

His

Asn Asn

Val Ala
1060
Gln

Ile Ile Ile Glu
1065
Leu Asp Ser
1080
Leu Ser Asn
1095

Leu Ala Tyr

Pro Arg

Gln Ile
1075
Glu Ile

Lys Gly Tyr

Leu Pro
1090

Tyr

Ser Lys

Asp Asn Ile Asn
1105

Ala Ile

Tyr
1110
Glu Pro Pro Thr Tyr
1125

Ala Arg

Leu Lys

Ser Ile Asp Ile Ser
1140

Gly Arg

1155

Ala

Leu Arg

1145
Gly Leu
1160
Val

Leu Gly Asn Leu Glu

Thr
1170
Ala Gly

Ile
1175
Phe Thr

Ile Gly Ala Leu Gly

Ala
1185
Glu

Asp Asnh Arg
1190

Pro Arg Asp

Trp

Ile Gly Gly Asp Asn

1205

Ile Gly Ser Arg Thr Asp

1220
Ser Ser

Glu Arg Arg
1225
Ala Ala
1235

Trp

Arg Gly Ser Leu Lys
1240

Asp Thr

1255

vVal

Ile
1250
Leu Ser

Tyr Ala Phe Gly Leu

Asp His Thr Asn Ile

1265
Leu Thr

Arg
1270
Pro Thr Ser Ala Asn
1285

Leu

Pro Leu

Thr Thr Thr

1300

Phe Thr Pro

1305

Gly Lys

Ser Met
970

Pro

Gly Cys

Gly Asn Gly

Asn Ile Glu Tyr

1005

Gln val
1020

Asp

Gln Leu

Phe Ser Asn

1035
Leu Asp Arg
1050

Gln

Glu

Thr Ser Val

Thr Ile

1085

Lys Leu Asn
1100

Leu Ala Leu

1115

Met Thr Leu

Arg Ser
Arg
Asn

Ala
1130
Lys Leu Ser Trp

Glu Thr Pro Asp
1165

Tyr Cys

1180

Leu Pro

Ser Gly
Phe
1195
Pro Ile Arg

Phe

Pro
1210
Val

Ala Ser Met

Val Leu Arg Leu
1245

Trp Ile

1260

Glu Gln

Glu Asn

Thr Leu
1275
Leu Thr
1290

Ala

His Arg

Ser Ser Tyr
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Asp Tyr
875

Trp

Trp
Ser Ala
990
Gln

Tyr Pro

Met Glu Leu
Ala
1040
Ile Phe
1055

Arg

Ala Gln

Val
Gly

1070
Met

Arg

Arg Lys

Glu Ile Leu
Asn
1120

Cys

Leu Lys

Glu Thr
1135
Ala Pro
1150

Pro Ile

Leu
Glu

Glu Gln Cys
Ile
1200

Tyr

Ser Gly

Val Pro
1215
Ala Tyr Ile
1230

Ala Gly Val

Asp Ala Leu

Leu Gln Ser
1280
Leu Asp Asp
1295
Thr Phe Ser
1310

Ser
Lys
Leu

1345
Glu

Phe Thr
1318

Ala Asp Ser

His Ile
Thr
1330
Gly Ile Leu Glu

Glu Ser Thr Leu

Ser

Asn

Thr

1350

His

Asn Asp Glu Gln
1320

Ile Ile Tyr Gln

1335

Trp Asn Asn Pro

Leu His Thr Gly
-58-

Tyr
Gln
Pro

1355
Ala

Thr Ile Asn
1325
Met Ile Thr

Leu
Leu
1340
Ile Asn Arg Thr

Ser Cys Cys Val

Asp
Gly
Phe

1360
Arg
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Pro
Ile
Ser
Leu
1425
Ser
Glu
Ser
Met
Tyr
1505
Ile
Leu
Ala
Ser
Ser

1585
Ile

02/077211

1365

Val Asp Ser Cys
1380

Thr Val Pro
1385

Glu Tyr
1410
Gly

Tyr

Glu Thr

Asn Ile Asp

Gln Phe Thr Ala

1445
val Ser Leu
1460

Ile Ser

Ser
Asn Trp
1475
Tyr Cys
1490
Leu

Gly Trp

Arg Val Val
Ile
1525

Lys

Leu Arg Arg
Pro
1540

Asn

Ser His

Leu Ala
1555
Asp

Pro

Met Ala Ile

1570

Asn Gly Gly Asp

Leu Ser Asp Arg

1605

Ile
Ser
Ala
Ala
1430
Arg
Thr
Glu
Glu
Gly
1510
Pro
Leu
Pro
Leu
Leu

1590
Ser

1370

Ile Ser Glu Ala
1385
Asn Lys Phe
1400
Lys Leu
1415
Val Asp

Val

Glu Ser

Met Thr

Gln Ile Ile Asn
1450
Ala Ile
1465

Tyr

Asn Asp

Cys Met Thr

1480

Leu Leu Leu Glu

1495
Trp Ile

Ser Asnh

Ala Ala Leu
1530

Ala

Gly

Phe Arg Arg
1545
Phe Ala
1560

Gly

His Ser
Trp
1575
Glu Leu

Cys Lys

Val Vval

Met Asn Leu Ile

1610

Leu Ser Leu Ile

1620

Phe Ser Pro
1635

Val Val Asn
1650

Tyr Asn
1665
Tyr

Asp
Ser

Val Glu

Leu Thr Arg

Gln Val Ala Val

1700

Leu Thr
1715

Cys Thr

Leu Lys
Leu
1730
Leu Glu Lys

Ser

Asn
1745
Phe His Asn Phe

His
Glu
Gly
Asn
Lys
1685
Thr
Pro
Asn
Tyr

Lys
1765

Leu
162
Ala

His Asn Gly

Lys Cys Phe
1640

Leu Ser Ser
1655

Pro Arg
1670
Leu

Ile

Leu Ala

Leu Asn Ser

Ser Tyr Tyr
170

Pro Gly

1720

Ile Ile

His Val

Asp Tyr
1735
Pro Ile Pro Asn
1750

Leu Asn Ala Pro

Glu
5
Leu
Glu
Ala

Ile
1690

1=
~

Thr
Trp
Ser

Ser
1770

-59-

Leu
Phe
Leu

Gly

1435

Ala
Val
Lys
Leu
Val
1515
Asn
Ile
Leu
Arg
Thr
1595
Ala
Leu
Thr
Asn
Phe

1675
Arg

Glu Ser Leu

Ser

Ile

Pro
1755

PCT/US02/04117

1375

Thr Val Lys Pro
1390
Asp Glu Asp Pro
1405

Ser Phe Gln Ala
1420
Lys Leu Thr Leu

His
Leu
Gln

Leu
1440
Ile Thr Gly Leu Asp
1455
Ser Asp Tyr Val
1470
Asp Glu Leu
1485

Tyr

Ala

Leu Phe

Ser Gln Met
1500

Asp

Tyr

Met
1520
Thr

Tyr Ser Tyr

Ala Ser
1535
Ile Val

Asn Leu

Asn Leu Asp
1550
Ile Lys Met

Asp Tyr

1565
Val Ile Asn
1580

Ser Glu

Val Leu

Leu
1600
Leu

Asp Ser

Thr
1615

Arg Lys Leu

Pro
Glu
Leu
1660
Ala
Asp
Glu
Cys

Ile
1740

Ile
1630
Leu Arg Lys

Lys Lys Gly

Phe

1645

Ser Asn Phe Met

Ser Asn Asn Tyr
1680

Glu Ser Gly

1695

Ile Asp Ser

1710

Glu Asp Asp

Thr
Tyr
Ile

1725
Glu Ser Asn Ala

Glu Asp Asp Ser Asn

1760

His His Thr Leu Arg Pro

1775
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Leu Gly Leu Ser Ser
1780
Tyr Leu Glu Arg Leu
1795

Glu Gly Ser Gly Ala

Thr
Lys

Ser

Ala Trp Tyr Lys
1785
Leu Pro Gln Gly
1800

Met Thr Ile Ile

Gly Ile

Asp His

Glu Tyr

PCT/US02/04117

Ser Cys Cys
1790

Leu Tyr Ile

1805

Leu Phe Pro

Arg
Ala

Gly

1810
Arg Lys
1825
Gln

Ile Tyr

Arg Asn Tyr

Tyr Lys Leu Trp

1860

Phe Ile
1875

Ala

Asp Pro

Thr
1890
Ser

Met Cys

Cys Leu Val

1905
Gln Ser

Cys Leu

Val Leu Pro
1940

Phe

Cys

Phe Thr Arg
1955
Ile Thr
1970

Tyr

Arg Val

val
1985
Ser

Leu Tle

Gln Ala Thr

Ile Pro

2020
Ile

Leu Ser

Gln Glu Arg
2035
Ala Leu
2050

Thr Pro

Asn Phe
Gly
2065
Phe Ile

Asn

Glu Phe

Glu Ile
2100
Thr

Lys Ile
Leu
2115
Arg Leu

Leu Leu

Ile val
2130
Trp Leu Ile Leu
2145

Glu Phe Gly Ile

Leu Lys Leu Ser

1815

Asn Ser Leu
1830

Pro

Tyr

Ala
1845
Gln

Met Pro

Ala His Thr

Leu Trp Asn Gly

1880
Glu Phe Ile
1895

Asp

Val

Val
1910
Pro Ile

His Leu

Lys Ile
1925
His Gly

Val Leu

Thr Ile
1960
Thr

Ser Leu
Ser
1975
Leu Ala

Leu Arg
Ile
1990
Met

Cys

Gly Ala Met

2005
Glu Ile

Arg Asn

Val Ala Glu Ala
2040
Ser Asp
2055

Asn Leu

Asn Ser

Ala Arg
2070
Glu Gln Leu
2085

Asp

Ile

Ile Thr Arg
Leu
2120

Arg

Pro Tyr Asn
Glu
2135

Ser Leu

Leu Thr
Pro
2150
Arg Ile Thr

Pro

FPhe
2165
Pro Asn Arg Lys

Phe Ser

Thr Gln
1850
Asp Gln
1863
Asn Ala

Ile Asn

Glu Ser

Ala
1930
Leu

Asn

Ile
1945
Thr Phe

Tyr Ser

Asn Asn

Thr Leu
2010
Gln Tyr
2025

Ile Asp

Asn Glu

Ile Asp
Cys

2090
Ser Gly
2105
Gly Leu
Ile

Gln Met

Ser
2170
Leu

- 60 -

Tyr

Thr Met Leu

Leu Asn

1820

Ser Gly Asn
1835

Phe Ile

Asp

Glu Ser

Tyr Pro Glu TIle

Pro
1840
Pro

Pro

val
1855
Phe Glu

1870

Ala Met Thr
1885

Gly

Asp

val
1900
Ala Serx

Arg Pro

Sexr Leu
1915

Ile Ile Thr Ala

Lys Tyr Ser Trp

1950
Leu Tyr

Trp Cys

1965
Pro Ala Asn
1980

Ala Phe

Asp

Phe
1995
Thr

Gln

Asp Gln Gly
His
2030
Leu

Trp Asp Gly

vVal val
2045
Leu

Lys

Ile
2060
Glu

Leu Lys

Ile Val

2075

Pro

Thr Thr

Thr Gln Asp Tyr

2110
Leu Gly Lys Ile
2125
His Thr Ile
2140
Ile Val Lys Gln

2155

Ile Leu Asn Ser Asp

Ile Thr Gln Leu

Ile Gly

Arg Thr
Gln
1920
Thr

Asn

Thr
1935
Leu Pro

Phe Glu

His Glu
val
2000
Thxr

Thr

Phe
2015
Leu Lys

Gly Glu

Cys Gly

Ala Thr
2080
His Leu
2095
Glu Ser

Ser Thr

Arg Asn
Leu
2160
Phe

Asp

Arg
2175
Thr Ala
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2180 2185 2190
Gly Tyr Ile Arg Lys Leu Ile Glu Gly Asp Cys Asn Ile Asp Leu Thr
2195 2200 2205
Arg Pro Ile Gln Lys Gln Ile Trp Lys Ala Leu Gly Cys Val Val Tyr
2210 2215 2220

Cys His Asp Pro Met Asp Gln Arg Glu Ser Thr Glu Phe Ile Asp Ile
2225 2230 2235 2240
Asn Ile Asn Glu Glu Ile Asp Arg Gly Ile Asp Gly Glu Glu Ile

2245 2250 2255

JASEQ ID NO:24).

The inventive protein also encompasses a polypeptide having substantially the same amino
acid sequence as (SEQ 1D NO:4), (SEQ ID NO:6) (SEQ ID NO:8), (SEQ ID NO:10}, (SEQ ID
NO:12), (SEQ ID NO:14), (SEQ ID NO:16), (SEQ ID NO:18), (SEQ 1D NO:20), (SEQ ID NO:22),
or (SEQ ID NO:24). As employed herein, the term "substantially the same amino acid sequence”
refers to amino acid sequences having at least about 80%, still more preferably about 90% amino acid
identity with respect to a reference amino acid sequence; with greater than about 95% amino acid
sequence identity being especially preferred. It is recognized, however, that polypeptide containing
less than the described levels of sequence identity arising as splice variants or that are modified by
conservative amino acid substitutions are also encompassed within the scope of the present invention.
The degree of sequence homology is determined by conducting an amino acid sequence similarity
search of a protein data base, such as the database of the National Center for Biotechnology
Information (NCBI;, www.ncbinlm.nih.gov/BLAST/), using a computerized algorithm, such as
PowerBLAST, QBLAST, PSI-BLAST, PHI-BLAST, gapped or ungapped BLAST, or the “Align”
program through the Baylor College of Medicine server (www.hgsc.bem tmc.edu/seq_data). (E.g.,
Altchul, S.F., et al., Gapped BLAST and PSI-BLAST: a new generation of protein database search
programs, Nucleic Acids Res. 25(17):3389-402 [1997]; Zhang, J., & Madden, T.L., PowerBLAST: a
new network BLAST application for interactive or automated sequence analysis and annotation,
Genome Res. 7(6):649-36 [1997); Madden, T.L., et al., Applications of network BLAST server,
Methods Enzymol. 266:131-41 [1996]; Altschul, S.F., et al, Basic local alignment search tool, ).
Mol. Biol. 215(3):403-10 [1990]).

Also encompassed by the term Cryptovirus protein, are biologically functional or active
peptide analogs thereof. The term peptide “analog” includes any polypeptide having an amino acid
residue sequence substantially identical to a sequence specifically shown herein in which one or more
residues have been conservatively substituted with a functionally similar residue and which displays

the ability to mimic the biological activity of a native Crypfovirus protein.

-61-



10

15

20

25

30

WO 02/077211 PCT/US02/04117

Examples of conservative substitutions include the substitution of one non-polar
(hydrophobic) residue such as isoleucine, valine, leucine or methionine for another, the substitution of
one polar (hydrophilic) residue for another such as between arginine and lysine, between glutamine
and asparagine, between glycine and serine, the substitution of one basic residue such as lysine,
arginine or histidine for another, or the substitution of one acidic residue, such as aspartic acid or
glutamic acid for another.

The phrase '"conservative substitution” also includes the use of a chemically derivatized
residue in place of a non-derivatized residue, provided that such polypeptide displays the requisite
biological activity.

“Chemical derivative" refers to a subject polypeptide having one or more residues chemically
derivatized by reaction of a functional side group. Such derivatized molecules include, for example,
those molecules in which free amino groups have been derivatized to form aminc hydrochlorides,
p-toluene sulfonyl groups, carbobenzoxy groups, t-butyloxycarbonyl groups, chloroacetyl groups or
formyl groups. Free carboxyl groups may be derivatized to form salts, methyl and ethyl esters or
other types of esters or hydrazides. Free hydroxyl groups may be derivatized to form O-acyl or
O-alkyl derivatives.  The imidazole nitrogen of histidine may be derivatized to form
N-im-benzylhistidine. Also included as chemical derivatives are those peptides which contain one or
more naturally occurring amino acid derivatives of the twenty standard amino acids. For example,
4-hydroxyproline may be substituted for proline; 3-hydroxylysine may be substituted for lysine;
3-methylhistidine may be substituted for histidine; homoserine may be substituted for serine; and
ornithine may be substituted for lysine. The inventive polypeptide also includes any polypeptide
having one or more additions and/or deletions of residues, relative to the sequence of an inventive
polypeptide whose sequence is shown herein, so long as the requisite biological activity is
maintained.

The present invention also encompasses a variant of a Crypfovirus protein designated by
(SEQ ID NO:4), (SEQ TD NO:6) (SEQ 1D NO:8), (SCQ 1D NO:10), (SEQ ID NO:12), (SEQ ID
NO:14), (SEQ ID NO:16), (SEQ ID NO:18), (SEQ ID NO:20), (SEQ ID NO:22), or (SEQ ID
NO:24); a “variant” refers to a polypeptide in which the amino acid sequence of the designated
Cryptovirus protein has been altered by the deletion, substitution, addition or rearrangement of on¢ or
more amino acids in the sequence. Methods by which variants occur (for example, by recombination)
or are made (for example, by site directed mutagenesis) are known in the art.

The Cryptovirus protein can also include one or more labels, which are known to those of

skill in the art.
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The inventive proteins are isolated or purified by a variety of known biochemical means,
including, for example, by the recombinant expression systems described herein, precipitation, gel
filtration, ion-exchange, reverse-phase and affinity chromatography, electrophoresis, and the like.
Other well-known methods are described in Deutscher ef al., Guide to Protein Purification: Methods

in Enzymology Vol. 182, (Academic Press, [1990]).

The isolated Cryprovirus protein of the present invention can also be chemically synthesized.
For example, synthetic polypeptide can be produced using Applied Biosystems, Inc. Model 430A or
431A automatic peptide synthesizer (Foster City, CA) employing the chemistry provided by the
manufacturer and the amino acid sequences provided herein. Alternatively, the Cryptovirus protein
can be isolated or purified from native cellular sources. Alternatively, the Crypfovirus protein can be

isolated from the inventive chimeric proteins by the use of suitable proteases.

Alternatively, the Cryptovirus proteins can be recombinantly derived, for example, produced
by eukaryotic or prokaryotic cells genetically modified to express Cryplovirus protein-encoding
polynucleotides in accordance with the inventive technology as described herein.  Recombinant
methods are well known, as described, for example, in Sambrook et al., supra., 1989). An example of
the means for preparing the inventive Crypfovirus protein is to express nucleic acids encoding the
Cryptovirus protein of interest in a suitable host cell that contains the inventive expression vector,
such as a bacterial cell, a yeast cell, an insect cell, an amphibian cell (i.e., oocyte), or a mammalian
cell, using methods well known in the art, and recovering the expressed polypeptide, again using
well-known methods.

"Recombinant host cells", "host cells”, "cells", "cell lines", "cell cultures”, and other such
terms denoting prokaryotic or eukaryotic cell lines cultured as unicellular or monolayer entities, and
refer to cells which can be, or have been, used as recipients for a recombinant expression vector or
other foreign nucleic acids, such as DNA or RNA, and include the progeny of the original cell which
has been transfected. It is understood that the progeny of a single parental cell may not necessarily be
completely identical in morphology or in genomic or total DNA complement as the original parent,

due to natural, accidental, or deliberate mutation.

The present invention includes chimeric proteins. The term “chimeric protein” generally
refers to a polypeptide comprising an amino acid sequence drawn from two or more individual
proteins that are not naturally so linked. In the present invention, "chimeric protein” is used to
denote a polypeptide comprising a Cryfovirus protein, or a truncate or polypeptide variant thereof

having an altered amino acid secquence, fused to a non-Crypfovirus protein or polypeptide moiety.
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Chimeric proteins are most conveniently produced by expression of a fused gene, which encodes a
portion of one polypeptide at the 5' end and a portion of a diffcrent polypeptide at the 3' end, where
the different portions are joined in one reading frame which may be expressed in a suitable host cell.
In some embodiments, the Crypiovirus protein is positioned at the carboxy terminus of the chimeric
protein. In other embodiments the Crypfovirus protein is positioned at the amino terminus of the
chimeric protein.

The non-Cryptovirus protein moiety, or “chimeric partner”, of the inventive chimeric protein
can be a functional enzyme fragment. Suitable functional enzyme fragments are those polypeptides
which exhibit a quantifiable activity when expressed fused to the Cryprovirus protein. Exemplary
enzymes include, without limitation, B-galactosidase (B-gal), B-lactamase, horseradish peroxidase
(HRP), glucose oxidase (GO), human superoxide dismutase (hSOD), urease, and the like. These
enzymes are convenient because the amount of chimeric protein produced can be quantified by
means of simple colorimetric assays. Altematively, one may employ antigenic proteins or fragments,
e.g., human superoxide dismutase (hSOD), to permit simple detection and quantification of chimeric
proteins using antibodies specific for the non-Cryptovirus protein chimeric partner. In chimeric
proteins, useful chimeric partners include amino acid sequences that provide for secretion from a
recombinant host, enhance the immunological reactivity of a Crypfovirus protein epitope(s), or
facilitate the coupling of the Crypfovirus polypeptide to a support or a vaccine carrier. (See, €g.,
EPO Pub. No. 116,201; U.S. Pat. No. 4,722,840; EPO Pub. No. 259,149, U.S. Pat. No. 4,629,783).

Embodiments of the inventive Cryptovirus protein are useful as immunoreactive
polypeptides, including use for the production of a Cryptovirus-specific antibody. “Immunoreactive”
refers to the ability of a polypeptide to bind immunologically to an antibody and/or to a lymphocyte
antigen receptor due to antibody or receptor recognition of a specific epitope contained within the
polypeptide; or the ability of a polypeptide to be immunogenic. An “immunogenic” protein is a
polypeptide that elicits a cellular and/or humoral immune response, whether alone or linked to a
carrier in the presence or absence of an adjuvant. The immunogenicity of various isolated
Cryptovirus proteins, or Crypiovirus protein fragments, of interest is determined by routine screening.
Immunological reactivity may be detcrmined by antibody binding, more particularly by the kinetics
of antibody binding, and/or by competition in binding using as competitor(s) a known polypeptide(s)
containing an epitope against which the antibody is directed. The techniques for determining whether
a polypeptide is immunologically reactive with an antibody are known in the art. Particularly useful
examples of immunogenic Crypiovirus proteins are the envelope proteins, i.e., F, Fo, Fa, Fi, , HN, and

SH proteins.
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As used herein, "epitope" refers to an antigenic determinant of a polypeptide.  An epitope
can comprise 3 amino acids in a spatial conformation which is unique to the epitope. Epitopes
typically are mapped to comprise at least about five amino acids, more usually at least about 8 amino
acids to about 10 amino acids, or more. Methods of determining the spatial conformation of amino
acids are known in the art, and include, for example, x-ray crystallography and two-dimensional
nuclear magnetic resonance.

Immunogenic Crypiovirus proteins are useful for producing or manufacturing vaccines. As
described above, Crypfovirus belongs to the Paramyxoviridae family of viruses. Numerous vaccines
have been developed for humans and domestic animals against viruses in this virus family. For
example, there are effective vaccines against measles virus, mumps virus, canine distemper virus,
canine parainfluenza virus type 2, and Newcastle’s discase virus (of fowl). These viruses were
amenable to the development of effective vaccines because they have a narrow speeics tropism (Z.e.,
they infect only one, or only a few, species), they exist as only one, or only one predominant, serotype
(making a vaccine universally protective against the virus), they cause significant morbidity in their
host (i.e., they are significant causes of human illness), and they are pandemic (i.e., there is a
worldwide concern).

Cryptovirus is amenable to vaccine development for the same reasons other family members
have proven so. There is evidence for cross- neutralizability of hyper immune rabbit antiscrum made
against different sources of the virus, and very similar nucleotide sequences of the virus genome have
been obtained from two sources of the virus (BBR strain and Niigata cell-associated strain).

In accordance with the invention, multivalent or monovalent vaccines can be prepared against
one or more Cryptovirus proteins. In particular, vaccines are contemplated comprising one or more
Cryptovirus proteins, such as, but not limited to, envelope proteins F, Fo, F;, F;, HN, and/or SH.
Methods for manufacturing vaccines which contain an immunogenic polypeptide as an active
ingredient, are known to one skilled in the art. Typically, such vaccines are prepared as injectable
compositions comprising the Cryplovirus protein(s), cither as liquid solutions or suspensions; sclid
forms suitable for solution in, or suspension in, liquid prior to injection may also be prepared. The
preparation may also be emulsified, or the protein encapsulated in liposomes. The active
immunogenic ingredients are typically mixed with excipients which are pharmaceutically acceptable
and compatible with the active ingredient. Suitable excipients or carriers are, for example, water,
saline, dextrose, glycerol, ethanol, cr the like and combinations thereof. In addition, if desired, the
vaccine may contain minor amounts of auxiliary substances such as wetting or emulsifying agents,

pH buffering agents, and/or adjuvants which enhance the effectiveness of the vaccine.
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Examples of adjuvants which may be effective include but are nol limited to: aluminum
hydroxide, N-acetyl-muramyl-L-theronyl-D-isoglutamine (thr-MDP), N-acetyl-nor-muramyl-L-
alanyl-D-isoglutamine (CGP 11637, referred to as nor-MDP), N-acetylmuramyl-L-alanyl-D-
isoglutaminyl-L-alanine-2-(1-2-dipalmitoyl-sn-glycero-3-hydroxyphosphoryloxy)-ethylamine  (CGP
19835A, referred to as MTP-PE), and RIBI, which contains three components extracted from
bacteria, monophosphoryl lipid A, trehalose dimycolate and cell wall skeleton (MPL+TDM-+CWS) in
a 2% squalene/Tween 80 emulsion. The effectiveness of a particular adjuvant can be determined by
measuring the amount of antibodies directed against an immunogenic Crypfovirus protein resulting
from administration of this protein in vaccines which are also comprised of the adjuvant.

The proteins can be formulated into the vaccine as neutral or salt forms. Pharmaceutically
acceptable salts include the acid addition salts (formed with free amino groups of the peptide) and
which are formed with inorganic acids such as, for cxample, hydrochloric or phosphoric acids, or
organic acids such as acetic, oxalic, tartaric, maleic, and the like. Salts formed with the free carboxyl
groups may also be derived from inorganic bases such as, for example, sodium, potassium,
ammonium, calcium, or ferric hydroxides, and such organic bases as isopropylamine, trimethylamine,
2-cthylamino ethanol, histidine, procaine, and the like.

The vaccines are conventionally administered parenterally by injection, for example, either
subcutancously or intramuscularly, but they can also be delivered intranasally, enterically, or by any
other delivery route. Administration can be with or without adjuvants. ~ Additional formulations of
the vaccine composition that are suitable for other non-injection modes of administration include
suppositories and, in some cases, oral formulations. For suppositories, traditional binders and carriers
can include, for example, polyalkylene glycols or triglycerides; such suppositories may be formed
from mixtures containing the active ingredient in the range of 0.5% to 10%, preferably 1%-2%. Oral
formulations include such normally employed excipients as, for example, pharmaceutical grades of
mannitol, lactose, starch, magnesium stearate, sodium saccharine, cellulose, magnesium carbonate,
and the like. These compositions can take the form of solutions, suspensions, ¢mulsions, tablets,
pills, capsules, caplets, sustained release formulations or powders and contain typically 10%-95% of
active ingredient, preferably 25%-70%.

In addition to the above, it is also possible to manufacture live vaccines of attenuated
microorganisms, e.g., weakened or avirulent virus particles, including mutated Cryptovirus particles,
and other attenuated virus particles containing an inventive recombinant nucleic acid encoding one or

more Crypiovirus proteins, or host cells that express recombinant Cryptovirus proteins encoded by
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inventive expression vectors, as described herein. Suitable attenuated microorganisms are known in
the art and include, for example, viruses (e.g., vaccinia virus) as well as bacteria.

Alternatively, killed Cryptovirus particles or virions, or killed pseudotyped viral particles or
virions bearing Cryptovirus envelope proteins, are useful in the manufacture of a vaccine.  Virions
are killed for vaccine purposes by known methods.

The vaccines are administered in a manner compatible with the dosage formulation, and in
such amount as will be prophylactically and/or therapeutically effective. The quantity to be
administered, which is generally in the range of about 5 ug to about 250 pg of antigen per dose,
depends on the subject to be vaccinated, capacity of the subject's immune system to synthesize
antibodies, and the degree of protection desired. Precise amounts of active ingredient required to be
administered depend on the judgment of the practitioner and can be particular to each vaccinated
animal or human. Any suitable vertcbrate animal can be vaccinated, particularly a member of a
mammalian species, including rodents, lagomorphs, goats, pigs, cattle, sheep, and primates.

The vaccine may be given in a single dose schedule, or preferably in a multiple dose
schedule. A multiple dose schedule is one in which a primary course of vaccination may be with 1-10
separate doses, followed by other doses given at subsequent time intervals required to maintain and/or
reinforce the immune response, for example, at 1-4 months for a second dose, and if needed, a
subsequent dose(s) after several months. The dosage regimen will also, at least in part, be determined
by the immunological characteristics and needs of the individual animal or human to be vaccinated
and must be dependent upon the judgment of the practitioner.

In addition, the vaccine containing the Crypfovirus proteins described above, can be
administered in conjunction with other immunoregulatory agents, for example, immunoglobulins.

Compositions of the present invention can be administered to individual animals or humans
to generate polyclonal antibodies (purificd or isolated from serum using conventional techniques)
which can then be used in a number of applications. For example, the polyclonal antibodies can be
used to passively immunize an animal or human, or as immunochemical reagents, as described
hereinbelow.

The present invention is also directed to an isolated antibody that specifically binds a
Cryptovirus protein, such as the Cryptovirus NP, V, P, M, F, F,, F,, F;, SH, HN, or L proteins. The
term "antibody" refers to a polypeptide or group of polypeptides which are comprised of at least one
antibody binding domain. A “binding domain” is formed from the folding of variable domains of an
antibody molecule to form three-dimensional binding spaces with an internal surface shape and

charge distribution complementary to the features of an epitope of an antigen, which allows an
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immunological reaction with the antigen. An antibody binding domain can be formed from a heavy
and/or a light chain domain (Vy and Vi, respectively), which form hypervariable loops which
contribute to antigen binding. Typical vertebrate antibodies are tetramers or aggregates thereof,
comprising light and heavy chains which are typically aggregated in a "Y" configuration and which
may or may not have covalent linkages between the chains. In vertebrate antibodies, the amino acid
sequences of all the chains of a particular antibody are homologous with the chains found in one
antibody produced by the lymphocyte which produces that antibody in vivo, or in vitro (for example,

in hybridomas).

An “isolated” antibody is an antibody, for instance polyclonal antibody, removed from the
body of an animal or human that produced it. The inventive polyclonal antibody can be further
purified from cellular material, ¢ g, in blood, lymph, or milk. A preferred embodiment is in the form
of an antiserum directed against one or more Crypfovirus proteins. Alternatively, an “isolated”
antibody of the present invention includes antibodics the production of which involves a manipulation

or human intervention, for example, monoclonal antibody or chimeric antibody.

The inventive "antibody" includes any immunoglobulin, including IgG, IgM, IgA, IgD or
IgE, or antibody fragment that binds a specific Cryptovirus epitope.  Such antibodies can also be
produced by hybridoma, chemical synthesis or recombinant methods known in the art. (Eg,
Sambrook ef al., Molecular Cloning: A Laboratory Manual (2 ed.), Cold Spring Harbor Laboratory
Press, Cold Spring Harbor, New York, USA [1989]); Harlow and Lane, Antibodies: A Laboratory
Manual (Cold Spring Harbor Laboratory [1988]). Both anti-Cryptovirus protein and anti-chimeric
protein antibodies can be useful within the scope of the present invention. (See, e.g., Bahouth ef al,
Trends Pharmacol. Sci. 12:338 [1991]; Ausubcl ef al., Current Protocols in Molecular Biology (John
Wiley and Sons, NY [1989]). Examples of chimeric antibodies are discussed in U.S. Pat. Nos.
4,816,397 and 4,816,567. Flurorescent-labeled antibodies, e¢nzyme-conjugated antibodies, or
antibodies otherwise labeled for facility of detection, as known in the art, are also included within

“antibody.”

“Antibody” also includes “chimeric antibody.” Chimeric antibodics are antibodies in which
the heavy and/or light chains are chimeric proteins. Typically the constant domain of the chains is
from one particular species and/or class, and the variable domains are from a different species and/or
class. Also included is any antibody in which either or both of the heavy or light chains are composed
of combinations of sequences mimicking the sequences in antibodies of different sources, whether
these sources be differing classes, or different species of origin, and whether or not the fusion point is

at the variable/constant boundary. Thus, it is possible to produce antibodies in which neither the
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constant nor the variable region mimic known antibody sequences. It then becomes possible, for
example, to construct antibodies whose variable region has a higher specific affinity for a particular
antigen, or whose constant region can elicit enhanced complement fixation, or to make other
improvements in properties possessed by a particular constant region.

Included also within the definition of “antibody” are Fab and F(ab’), fragments of
antibodies. The "Fab" region refers to those portions of the heavy and light chains which are roughly
equivalent, or analogous, to the sequences which comprise the branch portion of the heavy and light
chains, and which have been shown to exhibit immunological binding to a specified antigen, but
which lack the effector F, portion. A “Fab” fragment is an aggregate of one heavy and one light
chain. A F(ab’); fragment, which also lacks the effector F. portion, is a tetramer containing the 2H
and 2L chains, which are capablc of selectively reacting with a designated antigen or antigen family.
Methods of producing "Fab" and F(ab’), fragments of antibodics arc known within the art and
include, for example, proteolysis, and synthesis by recombinant techniques. Thus, the inventive anti-
Cryptovirus antibodics can also be Fab or F(ab’), antibody fragments.

Also useful is a "single domain antibody” (dAb), which is an antibody which is comprised of
a Vy domain, which reacts immunologically with a Cryptovirus antigen. A dAB does not contain a
V.. domain, but may contain other antigen binding domains known to exist in antibodies, for example,
the kappa and lambda domains. Methods for preparing dABs are known in the art. (See, e.g., Ward
et al., Nature 341: 544 [1989]).

Other preferred embodiments include altered antibodies such as humanized, CDR-grafted or
bifunctional, i.e., divalent antibodies, all of which can also be produced by methods well known in the
art. "Altered antibodies”, which refers to antibodies in which the naturally occurring amino acid
sequence in a vertebrate antibody has been varied. Utilizing recombinant DNA techniques,
antibodies can be redesigned to obtain desired characteristics. The possible variations are many, and
range from the changing of one or more amino acids to the complete redesign of a region, for
example, the constant region. Changes in the constant region, in general, to attain desired cellular
process characteristics, e.g., changes in complement fixation, interaction with membranes, and other
effector functions. Changes in the variable region may be made to alter antigen binding
characteristics. The antibody may also be engineered to aid the specific delivery of a molecule or
substance to a specific cell or tissue site. The desired alterations may be made by known techniques in

molecular biology, ¢.g., reccombinant techniques, site directed mutagenesis, etc.

A preferred embodiment of the inventive antibody specifically binds a Crypiovirus envelope

protein described hereinabove. Another preferred embodiment of the inventive antibody specifically
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binds a Cryptovirus nucleocapsid protein, but antibodies that specificaally bind any other Cryptovirus

protein are also useful and preferred.

The inventive antibody can be used, inter alia, in diagnostic or assay methods and systems to
detect Cryptovirus proteins present in a sample of biological material. With respect to the detection
of such polypeptide, the antibodies can be used for in vitro diagnostic or assay methods, or in vivo
imaging methods. Such antibodies can also be used for the immunoaffinity or affinity

chromatography purification of the inventive Cryptovirus proteins.

The present invention includes an in vitro method of detecting the presence or absence of a
Cryptovirus protein in a sample of a biological material. The method is particularly, but not
exclusively, useful for testing clinical or experimental biological materials for diagnostic or pathology

purposes.

The sample is contacted with the inventive antibody described herein; and known
immunological procedures are employed for detecting specific binding of the antibody to a
constituent of the sample. The presence of specific binding indicates the presence of the Crypfovirus

protein in the sample.

Immunological procedures, useful for in vitro detection of target Cryptovirus proteins in a
sample, include immunoassay systems that employ the inventive Crypfovirus protein-specific

antibody in a detectable form.

Known protocols for such immunocassay techniques and systems are based, for example, upon
competition, or direct reaction, or sandwich type assays. Such immunoassay techniques and systems
include, for example, ELISA, immunoblotting, immunofluorescence assay  (IFA), Pandex
microfluorimetric assay, agglutination assays, flow cytometry, serum diagnostic assays and

immunohistochemical staining procedures which are well known in the art.

An antibody can be made detectable by various means well known in the art. Assay systems
that amplify the signals from a primary antibody-antigen complex are also known; examples of which
are assays which utilize biotin and avidin, and enzyme-labeled and mediated immunoassays, such as
ELISA assays. A detectable marker can be directly or indirectly attached to a primary or secondary
antibody in the assay protocol. Useful markers include, for example, radionuclides, enzymes,
fluorogens, chromogens and chemiluminescent labels.  Embodiments can employ solid support

matrices, or can involve immunoprecipitation.
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These same immunoassay techniques and systems can be employed in the inventive method
of detecting the presence or absence of a Cryprovirus-specific antibody in an antibody-containing
biclogical material. Antibody-containing biological materials include, but are not limited to, whole
blood and blood components, plasma, serum, spinal flumid, lymph fluid, the external sections of the
respiratory, intestinal, and genitourinary tracts, tears, saliva, milk, white blood cells, and myelomas.
Processed antibody-containing fractions or dilutions of any of these are also considered antibody-

containing biological materials.

One preferred embodiment of the method of detecting the presence or absence of a
Cryptovirus-specific antibody involves contacting the sample onginating from an individual
suspected of having a Cryprovirus infection with a viral virion or other viral particle containing one or
more Cryptovirus envelope proteins, as described herein, such that, if antibody selectively binding
Crypiovirus antigen is present, an antibody-bound complex forms. Then any antibody-bound
Cryplovirus antigen complexes thus formed are contacted with anti-human antibody-binding
immunoglobulin or anti-human antibody-binding fragments thereof, for example, Fab and/or F(ab’),,
fragments, and complexes of the immunoglobulin or the fragments thercof, are allowed to form with
the antibody-bound Crypiovirus complexes. The presence or absence of any complexes formed is
detected, by any known immunodetection means as described herein.  The presence of such
complexes indicates the presence in the sample of antibody that selectively binds Cryprovirus antigen.

Another more preferred embodiment involves contacting the sample originating from an
individual suspected of having a Cryptovirus infection with the inventive Cryprovirus envelope
protein, such that, if antibody selectively binding Cryptovirus is present, an antibody-bound cnvclope
protein complex forms. Any antibody-bound envelope protein comiplexes thus formed are then
contacted with anti-human antibody-binding immunoglobulin or anti-human antibody-binding
fragments, such as Fab and F(ab"), fragments. The formation of complexes of the immunoglobulin
or the Fab and F(ab’), fragments thercof is allowed with the antibody-bound envelope protein
complexes; and the presence or absence of any antibody-bound envelope protein complexes thus
formed is detected.  The presence of such complexes indicating the presence in the sample of
antibody selectively binding Crypiovirus.

The terms “selective” or ‘specific” binding of antibody to Cryptovirus proteins or
Cryptovirus antigens therein, includes asymmetric cross-reactive binding with closely related
rubulaviruses, such as SV35, but does not include non-specific binding to unrelated antigens or

surfaces. The skilled artisan is aware of important controls that are preferably included in any
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immunoassay system for the determination of non-specific antibody binding. Typically, for example
in ELISA, a background level of non-specific binding is determined and used as a baseline.

“Complexed” means that a protein, such as an antibody, is a constituent or member of a
complex, i.e., a mixture or adduct resulting from chemical binding or bonding between and/or among
the other constituents. Chemical binding or bonding can have the nature of a covalent bond, ionic
bond, hydrogen bond, hydrophobic bond, or any combination of these bonding types linking the
constituents of the complex at any of their parts or moieties, of which a constituent can have one ora
multiplicity of moieties of various sorts. Antibody-antigen binding is typically non-covalent. Not
every constituent of a complex need be bound to every other constituent, but each constituent has at
least one chemical bond with at least one other constituent of the complex. For example, a secondary
antibody in the assay system may not be directly bound with the Cryptovirus antigen, or the viral
particle or virion, yet it is “complexed™ with it.

By way of further non-limiting illustration of a clinical diagnostic embodiment for detecting
Crypiovirus infection in a human patient, a serum specimen from the patient is screened for
Crypiovirus-specific antibodies to the major envelope proteins of the virus (Fo and HN) by ELISA,
radio-immunoprecipitation, immunoblotting techniques or any other immunological technique (e.g.,
direct or indirect fluorescent antibody techniques, immunobeads, esc.).  Optionally, another blood
sample is obtained from any scropositive individual. The virus can be detected 1n the PBMNCs of
such samples by isolating the cells on a suitable gradient medium, culturing the cells in the presence
of cyclic GMP and then either (1) screening the cells for intracellular Cryptovirus-specific inclusions
with Cryptovirus-specific fluorescent antibodies or (2) PCR amplification of induced PBMNC with
Cryptovirus-specific nucleotide primers.

While Cryptovirus-specific antibodies have been found in the serum of seropositive
individuals, indicating current or former Cryptovirus infection, these antibodies are not necessarily
indicative of epileptiform or encephalopathic discase. Cryprovirus appears to infect and be carried in
the PBMNCs of a significant proportion of individuals without necessarily causing encephalopathic
disease. These individuals can overtly appear to be asymptomatic. The neuropathological (e.g.,
epileptiform, encephalopathic, and other neurological, neurodegenerative, and/or neuropsychiatric
disease) potential of the virus only appears to become manifest in individuals in whom the virus has
infected nervous system tissues. Conscquently, only Crypfovirus-specific antibodies (i.e. those
directed against the major envelope proteins of the virus, F and HN) found in the cerebrospinal fluid
(CSF) are fully indicative of neurclogical, neurodegenerative, and/or neuropsychiatric disease and

then, they are virtually always indicative. By way of further example, ten human patients who were
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previously diagnosed with chronic fatigue syndrome involving significant short-term memory loss,
and for whom CSF samples could be obtained, were all found to have Cryptovirus-specific antibody
in their CSF and electroencephalographic profiles consistent with a diagnosis of absence epilepsy
(i.e., petit mal epilepsy).

The present invention also relates to an anti-Cryptovirus antibody detecting kit, useful for
testing or assaying a biological sample, in particular an antibody-containing biological material. Thus,
the inventive kits are beneficial for screening clinical supplies of human blood, serum, platelets,
plasma, tissues and organs, to determine their safety for transfusion or transplantation purposes.
Diagnostic applications of the inventive kits are also useful.

The inventive kit is particularly useful for practicing the inventive assay methods for
detecting antibody that selectively binds Cryptovirus and its antigens and the inventive methods of
detecting the presence or absence of a Crypfovirus-specific antibody. In some preferred
embodiments, the kit contains an isolated Cryptovirus particle, comprising a genome having a
nucleotide sequence entirely complementary to (SEQ ID NO:1). The kit also contains labeled anti-
human antibody-binding antibody, preferably anti-human immunoglobulin or labeled anti-human
antibody-binding antibody fragments, such as Fab and/or F(ab’),. A preferred embodiment of the kit
further contains a solid matrix for supporting the Cryptovirus particle(s). In a preferred embodiment,
the Cryptovirus particles in the anti-Cryptovirus antibody detecting kit are Cryptovirus virions, and in
a preferred embodiment the Cryptovirus virions are produced from an acutely Cryptovirus-infected
cell line, such as an acutely infected baby hamster kidney (BHK) cell-derived cell line, a Vero-
derived cell line, or a CV-1-derived cell line (e.g., a CV-1.-derived cell line, described hereinbelow. ).

Alternatively, in a most preferred embodiment of the inventive anti-Cryptovirus antibody
detecting kit, which does not include Cryptovirus particles, the kit includes a plurality of one or more
kinds of isolated Cryptovirus proteins and/or chimeric proteins comprising a Cryptovirus protein
moiety, as described hereinabove. In some preferred embodiments, the Cryptovirus protein or
protein moiety is an envelope protein, as described herein. Such embodiments also contain labeled
anti-human antibody-binding antibody, such as anti-human immunoglobulin or labeled anti-human
antibody-binding antibody fragments, such as Fab and/or F(ab’), fragments. A preferred
embodiment of such a kit further contains a solid matrix for supporting the Cryptovirus proteins.

Solid matrices, or supports, and methods for attaching or adsorbing viral particles and
proteins to a solid matrix, are well known in the art. In accordance with the inventive kits, the term

“solid matrix” includes any solid or semi-solid support or surface to which the viral particle or protein
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can be anchored or adhered. Suitable matrices are made of glass, plastic, metal, polymer gels, and the
like, and may take the form of beads, wells (¢.g., single- or multi-well serum plates) slides, dipsticks,
membranes, and the like.

As is known to the skilled artisan in using such kits, e.g., for ELISA, RIA, or sandwich-type
assays, the biological sample, optimally solubilized or suspended and in an optimized dilution, is
contacted with the viral particles or proteins, typically supported on the surface of the solid matrix
(e.g., well of a serum plate), and after appropriate washes and incubations, is further contacted with
the labeled anti-human antibody-binding immunoglobulin or labeled anti-human antibody-binding
fragments. After further washes, commercially available plate readers and/or other accessory
detection equipment are typically employed in conjunction with the inventive kit, for detecting the
formation of bound anti-human antibody complexes with human antibody that has bound to
Cryptovirus particles or proteins.

Instructions for use are included in the kit. "Instructions for use" typically include a tangible
expression describing the reagent concentration or at least onc assay method parameter, such as the
relative amounts of reagent and sample to be admixed, maintenance time periods for reagent/sample
admixtures, temperature, buffer conditions, incubations, washes, and the like, typically for an

intended purpose, in particular the inventive assay methods as described herein,

Optionally, the kit also contains other useful components, such as, diluents, buffers, or other
acceptable carriers, specimen containers, syringes, pipetting or measuring tools, paraphernalia for

concentrating, sedimenting, or fractionating samples, or the inventive antibodies for use in controls.

The materials or components assembled in the kit can be provided to the practitioner stored in
any convenient and suitable ways that preserve their operability and utility.  For example the
components can be in dissolved, dehydrated, or lyophilized form; they can be provided at room,

refrigerated or frozen temperatures.

The components are typically containcd in suitable packaging material(s). As employed
herein, the phrase "packaging material" refers to one or more physical structures used to house the
contents of the kit. The packaging material is constructed by well known methods, preferably to

provide a sterile, contaminant-free environment.

The packaging materials employed in the kit are those customarily utilized in  virus- and
peptide-based systems. As used herein, the term "package" refers to a suitable solid matrix or
material such as glass, plastic, paper, foil, and the like, capable of holding the individual kit

components. Thus, for example, a package can be a glass vial used to contain suitable quantities of
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an inventive composition containing viral or peptide components. The packaging material generally
has an external label which indicates the contents, quantities, and/or purpose of the kit and/or its

components.

Thus the present invention provides immunoassay methods and kits, useful for research,
clinical diagnostics, and screening of blood, blood components or products, and tissue and organs
intended for transfusion or transplantation. These applications are of great value and utility, because
strong evidence shows that peripheral blood mononuclear celis (PBMNCs) can harbor Cryprovirus
and can subsequently infect and cause disease in a patient who receives such contaminated blood,

blood products, tissues, or cells.

The inventive methods of detecting the presence or absence of a Cryprovirus-specific RNA in
a sample of a biological material, described hereinabove, are also particularly useful for these and
other purposes. In accordance with the most preferred embodiments of the method, Crypfovirus
RNAs are amplified by any of numerous known methods of amplifying nucleic acid segments, in the
form of RNA or cDNA. Before amplification, it is preferable, but not necessary, to extract or
separate RNA from DNA in the sample and to amplify nucleic acids remaining in that fraction of the
sample separated from the DNA. The amplifications products, if any, are then analyzed to detect the
presence of Cryptovirus-specific amplification products. If Cryprovirus-specific amplification
products are present, the findings are indicative of the presence of Cryptovirus RNA in the sample.
For greater confidence in the interpretation of negatives (i.c., no detectable Cryprovirus-specific
amplification products), analysis is optionally carricd out following a control amplification of
mRNAs specific for a cellular housekeeping gene, for example, a gene encoding P-actin,

phosphofructokinase (PFK), glyceraldehyde 3-phosphate dehydrogenase, or phosphoglycerate kinase.

The RNAs in the sample, are amplified by a suitable amplification method. For example, in a
preferred embodiment, a reverse transcriptase-mediated polymerase chain reaction (RT-PCR) is
employed to amplify Cryprovirus-specific nucleic acids. Briefly, two enzymes are used in the
amplification process, a reverse transcriptase to transcribe Crypiovirus-specific ¢cDNA from a
Cryptovirus-specific RNA template in the sample, a thermal resistant DNA polymerase (e.g., Tag
polymerase), and Cryptovirus-specific primers to amplify the cDNA to produce Crypfovirus-specific
amplification products. The use of limited cycle PCR yields semi-quantitative results. (E.g., Gelfand
et al., Reverse transcription with thermostable DNA polymerase-high temperature reverse
tramscription, U.S. Patent Nos. 5,310,652; 5,322,770, Gelfand et al., Unconventional nucleoiide
substitution in temperature selective RT-PCR, U.S. Patent No. 5,618,703).
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In another preferred embodiment of the inventive method, single enzyme RT-PCR is
employed to amplify Cryptovirus-specific nucleic acids. Single enzymes now exist to perform both
reverse transcription and polymerase functions, in a single reaction. For example, the Perkin Elmer
recombinant Thermus thermophilus (rTth) enzyme (Roche Molecular), or other similar enzymes, are
commercially available. Cycling instruments such as the Perkin Elmer ABI Prism 7700, the so-
called Light Cycler (Roche Molecular), and/or other similar instruments are useful for carrying out
RT-PCR. Optionally, single enzyme RT-PCR technology, for example, employing rTth enzyme, can
be used in a PCR system.

By way of illustration only, RT-PCR-based testing is quite sensitive for detection of the virus.
For cxample, a RT-PCR-priming technique has been used to confirm a detectable Cryprovirus
carriage rate in PBMNCs nonproductively harboring the virus (without culturing, cyclic GMP
induction, and passaging) on the order of 1:10° PBMNC. In addition, numerous fragments of the
Cryptovirus genome have been cloned from AV3/SSPE cells using Cryptovirus-specific primers and a
RT-PCR-based amplification technique.

Preferably, amplification and analysis are carried out in an automated fashion, with
automated extraction of RNA from a sample, followed by PCR, and fluorescence detection of
amplification products using probes, such as TagMan or Molecular Beacon probes. Typically, the
instrumentation includes software that provides quantitative analytical results during or directly
following PCR without further amplification or analytical steps.

In another preferred embodiment, transcription-mediated amplification (TMA) is employed
to amplify Cryptovirus-specific nucleic acids. (E.g., K. Kamisango et al., Quantitative detection of
heparitis B virus by transcription-mediated amplification and hybridization protection assay, J. Clin.
Microbiol. 37(2):310-14 [1999]; M. Hirose et al., New method to measure telomerase activity by
transcription-mediated amplification and hybridization protection assay, Clin. Chem. 44(12)2446-52
[1998]). Rather than employing RT-PCR for the amplification of a cDNA, TMA uses a probe that
recognizes a Cryprovirus-specific (target sequence) RNA; in subsequent steps, from a promoter
sequence built into the probe, an RNA polymerase repetitively transcribes a cDNA intermediate, in
effect amplifying the original RNA transcripts and any new copies created, for a level of sensitivity
approaching that of RT-PCR. The reaction takes place isothermally (one temperature), rather than
cycling through different temperatures as in PCR.

Other useful amplification methods include a reverse transcriptase-mediated ligase chain

reaction (RT-LCR), which has utility similar to RT-PCR. RT-LCR relies on reverse transcriptase to
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generate cDNA from mRNA, then DNA ligase to join adjacent synthetic oligonucleotides after they
have bound the target cDNA.

Most preferably, amplification of a Cryptovirus-specific nucleic acid segment in the sample
can be achieved using Cryprovirus-specific oligonucleotide primers of the present mvention, as
described herein.

Optionally, high throughput analysis may be achieved by multiplexing techniques well
known in the art, employing multiple primer sets, for example primers directed not only to
Cryptovirus-specific nucleic acids, but to amplifying expression products of housckeeping genes
(controls) or of other potential diagnostic markers, to yicld additional diagnostic information. (E.g.,
Z. Lin et al., Multiplex genotype determination at a large number of gene loci, Proc. Natl. Acad. Sci.
USA 93(6):2582-87 [1996]; Demetriou et al., Method and probe for detection of gene associated with
liver neoplastic disease, U.S. Patent No. 5,866,329).

Hybridization analysis is a preferred method of analyzing the amplification products to detect
the presence or absence of Cryptovirus-specific nucleic acid amplification products, employing one or
more Cryptovirus-specific probe(s) that, under suitable conditions of stringency, hybridize(s) with
single stranded Cryplovirus-specific nucleic acid amplification products comprising complementary
nucleotide sequences. The amplification products are typically deposited on a substrate, such as a
cellulose or nitrocellulose membrane, and then hybridized with labeled Cryptovirus-specific probe(s),
optionally after an electrophoresis.  Conventional dot blot, Southern, Northern, or fluorescence in
situ (FISH) hybridization protocols, in liquid hybridization, hybridization protection assays, or other
semi-quantitative or quantitative hybridization analysis methods are usefully employed along with the
Cryptovirus-specific probes of the present invention. As is readily apparent to the skilled artisan,
such analytical hybridization tcchniques and others (e.g., Northern blotting), are useful in accordance
with other embodiments of the inventive method of detecting the presence or absence of a
Cryptovirus-specific RNA in a sample of a biological material that do not involve any amplification
step(s). In these embodiments, the inventive Cryprovirus-specific probes are contacted directly with
RNA in the sample to perform hybridization analysis.

Alternatively, electrophoresis for analyzing or detecting amplification products is done
rapidly and with high sensitivity by using any of various methods of conventional slab or capillary
electrophoresis, with which the practitioner can optionally choose to employ any facilitating means of
nucleic acid fragment detection, including, but not limited to, radionuclides, UV-absorbance or laser-
induced fluorescence. (K. Keparnik et al., Fast detection of a (CA)18 microsatellite repeat in the IgE

receptor gene by capillary electrophoresis with laser-induced fluorescence detection, Electrophoresis
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19(2);249-55 [1998]; H. Inoue ef al., Enhanced separation of DNA sequencing products by capillary
electrophoresis using a stepwise gradient of electric field strength, J. Chromatogr. A. 802(1):179-84
[1998]; N.J. Dovichi, DNA sequencing by capillary elecirophoresis, Electrophoresis 18(12-13):2393-
99 [1997]; H. Arakawa ef al., Analysis of single-sirand conformation polymorphisms by capillary
electrophoresis with laser induced fluorescence detection, J. Pharm. Biomed. Anal. 15(9-10): 1537-44
[1997); Y. Baba, Analysis of disease-causing genes and DNA-based drugs by capiliary
electrophoresis. Towards DNA diagnosis and gene therapy for human diseases, . Chromatgr B.
Biomed. Appl. 687(2):271-302 [1996]; K.C. Chan ef al., High-speed electrophoretic separation of
DNA fragments using a short capillary, ]. Chromatogr B. Biomed. Sci. Appl. 695(1):13-15 [1997]).

Any biological material can be sampled for the purpose of practicing the inventive methods
of detecting the presence or absence of a Cryprovirus-specific protein or Cryptovirus-specific RNA
in a sample of a biological material. Preferred biological materials for sampling include blood or
serum, lymphoid tissue, nervous tissue, including brain tissue. However, the biological material can
be cerebrospinal fluid (CSF), lymph, plasma, feces, semen, prostatic fluid, tears, saliva, milk, gastric
juice, mucus, synovial fluid, pleural effusion, peritoneal effusion, pericardial effusion, skin, vascular
epithelium, oral epithelium, vaginal epithelium, cervical epithelium, uterine cpithelium, intestinal
epithelium, bronchial epithelium, esophageal epithelium, or mesothelium, or other biopsy sample of
cellular material from any tissue. Cellular material includes any sample containing mammalian cells,
including samples of tissues, expressed tissue fluids, tissue wash or tissue rinsate fluids, blood cells
(e.g., peripheral blood mononuclear cells), tumors, organs, and also samples of in vitro cell culture
constituents (including but not limited to conditioned medium resulting from the growth of cells in
cell culture medium, putatively virally infected cells, recombinant cells, and cell components), or the
like.

Tissue samples that can be collected include, but are not limited to, cell-containing material
from the brain, blood, spleen, lymph node, vasculature, kidney, pituitary, ureter, bladder, urethra,
thyroid, parotid gland, submaxillary gland, sublingual gland, bone, cartilage, lung, mediastinum,
breast, uterus, ovary, testis, prostate, cervix uteri, endometrium, pancreas, liver, adrenal, esophagus,
stomach, and/or intestine.

The sample is alternatively derived from cultured mammalian cells, cell-free extracts, or
other specimens indirectly derived from a mammalian subject’s body, as well as from substances
taken directly from a subjcct’s body. The samples can be stored before detection methods are
applied (for example nucleic acid amplification and/or analysis, or immunochemical detection) by

well known storagc mcans that will preserve nucleic acids or proteins in a detectable and/or
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analyzable condition, such as quick freezing, or a controlled freezing regime, in the presence of a
cryoprotectant, for example, dimethyl sulfoxide (DMSO), glycerol, or propanediol-sucrose. Samples
may also be pooled before or after storage for purposes of amplifying their Cryplovirus-specific
nucleic acids for analysis and detection, or for purposes of detecting Crypfovirus protein.

The sample is optionally pre-treated by refrigerated or frozen storage overnight, by dilution,
by phenol-chloroform extraction, or by other like means, to remove factors that may inhibit various
amplification reactions that may be employed, such as heme-containing pigments or urinary factors.
(Eg., J. Mahony et al, Urine specimens from pregnant and non-pregnant women inhibitory (o
amplification of Chlamydia trachomatis nucleic acid by PCR, ligase chain reaction, and
transcription-mediated amplification: identification of urinary substances associated with inhibition

and removal of inhibitory activity, J. Clin. Microbiol. 36(11):3122-26 [1998]).

The present invention is also directed to an animal model for the study of human diseases,
preferably, but not limited to, neurological, neurodegenerative, and/or ncuropsychiatric diseases. The
term “neurological diseases™ refers to diseases of the nervous system, including neuropathies
manifested in the central nervous system and/or the peripheral nervous system. These include
epileptiform diseases and non-epileptiform CNS diseases (e.g. Parkinsonism) and peripheral nervous
system disease(s) (e.g. amyotrophic lateral sclerosis or “Lou  Gehrig’s  Discase.”
“Neurodegenerative” diseases involve wasting or paralytic neurological diseases, which typically

present with tremor, weakness and atrophy, for example Lou Gehrig’s Discase or Alzheimer’s

_disease. The terms “neuropsychiatric” and “neuropsychological” are used interchangeably herein.

“Neuropsychiatric discases” are neurological discases that also include behavioral symptoms that
derive from the underlying neurophysiological processes. The animal model is a non-human
mammal, such as, but not limited to, a rodent, a lagomorph, or a non-human primate.

A rodent is any of the relatively small gnawing mammals of the order Rodentia , such as
mice, rats, hamsters, guinea pigs, squirrels, marmots, beavers, gophers, voles, porcupines, and
agoutis. A lagomorph is any of various herbivorous mammals belonging to the order Lagomorpha,
which includes rabbits, hares, and pikas.

The animal is, or has been, inoculated with an infectious cell-free Cryprovirus virion of the
present invention. Alternatively, the animal is, or has been, artificially inoculated with a cell
nonproductively-infected with Cryptovirus, such as AV4/SSPE.

Inoculation can be by a peripheral or an intracerebral delivery route. For the study of

neurological, neurodegenerative, and/or neuropsychiatric discases, intracerebral inoculation is
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preferred, although for diseases presenting with involvement of the peripheral nervous system,
peripheral inoculation can also be useful.

Intracerebral inoculation is by any suitable means, but preferably by direct injection into the
brain, preferably into neural tissue, and most preferably by stereotactic injection means known in the
art. Alternatively, intracerebral inoculation with Cryptovirus or nonproductitively infected cells can
be by intraarterial (e.g., intracarotid) or intravenous injection or infusion, in conjunction with at least
transient disruption of the blood brain barrier by physical or chemical means, delivered
simultaneously with the Cryptovirus or nonproductively infected cells.

"Simultancously" means that the physical or chemical means for disrupting the blood brain
barrier are administered contemporaneously or concurrently with the Cryptovirus virions or
nonproductively infected cells. "Simultancously” also encompasses disrupting means being
administered within about one hour after the Crypfovirus or nonproductively infected cclls arc last
administered, preferably within about 30 minutes after, and most preferably, being administered
simultaneously with the Crypfovirus or nonproductively infected cells. Alternatively,
"simultancously" means that the medicant is administered within about 30 minutes before, and
preferably within about 15 minutes before the Cryptovirus or nonproductively infected cells are first
administered.

Physical disruption of the blood brain barrier includes by means of “mechanical” injury or
other physical trauma that breaches the blood brain barrier in at least one location of the brain’s
vasculature. Chemical disruption includes by an agent that transiently permeabilizes the blood-brain
barrier and allows the Crypfovirus to enter the brain from the blood stream via the brain
microvasculature. Such permeabilizing agents are known, for example, bradykinin and bradykinin
analogs, and activators of calcium-dependent or ATP-dependent potassium channels.  (e.g., B.
Malfroy-Camine, Method for increasing blood-brain barrier permeability by administering a
bradykinin agonist of blood-brain barrier permeability, U.S. Patent No. 5,112,596; J.W. Kozarich e/
al., Increasing blood brain barrier permeability with permeabilizer peptides, US. Patent No.
5,268,164; Inamura, T. et al., Bradykinin selectively opens blood-tumor barrier in experimental
brain tumors, J. Cercb. Blood Flow Metab. 14(3):862-70 [1994]; K.L. Black, Method for selective
opening of abnormal brain fissue capillavies, U.S. Patent Nos. 5,527,778 and 5,434,137, N.G.
Rainov, Selective uptake of viral and monocrystalline particles delivered intra-arterially to
experimental brain neoplasms, Hum. Gene. Ther. 6(12):1543-52 [1995]; N.G. Rainov ef al,
Long-term survival in a rodent brain tumor model by bradykinin-enhanced intra-arterial delivery of a

therapeutic herpes simplex virus vector, Cancer Gene Ther. 5(3):158-62 [1998]; F.H. Barnett ef al.,
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Selective delivery of herpes virus vectors to experimental brain tumors using RMP-7, Cancer Gene
Ther. 6(1):14-20 [1999]; WO 01/54771 A2; and WO 01/54680 A2).

The inoculated non-human mammal exhibits at least one symptom characteristic of a human
neurological, neurodegenerative, and/or neuropsychiatric disease after being thus inoculated, which
was not previously exhibited by the non-human mammal before inoculation. Such symptoms include
subacute symptoms and more slowly developing symptoms.

Generally, the subacute symptoms (developing from about 3 weeks to about 2 months post
inoculation) associated with such experimental infections include: (1) cachexia/anorexia (i.e.,
wasting or diminution of body mass and size); (2) degenerative neurologic wasting or paralysis; (3)
atrophy of limb(s); (4) hindlimb paralysis; (5) photosensitivity or repetitive blinking; (6) hyperactivity
or hyperesthesia (e.g., nervousness, agitation, racing, jumpiness, extreme sensitivity to touch and
sound); (7) ataxia (i.e., loss of balance, wobbly gait); (8) hypesthesia; (9) withdrawal and isolation
from other animals, closing of eyes, "hunched" posture; (10) stupor (i.e., rigidity, semi-comatosc,
somnambulant motionlessness); (11) convulsions or scizures (7e., flaying of limbs, loss of
consciousness, whirling, rolling and/or circling); (12) muscle spasms or myoclonus (e.g., tremor,
twitching of muscles, repetitive jerking of muscles); (13) corneal opacity (a clouding of the cornea)
and (14) sudden death. Individual animals can present with one or more of the preceding subacute
symptoms, but arc generally observed displaying a complex of two or more symptoms. Subacute
symptoms are more frequently observed in male animals compared to female animals.

More slowly developing symptoms (i.e., those developing aftcr about two months and
sometimes not for about six months or more after inoculation) include: (1) obesity, (2) hypesthesia
(i.e., decreased sensitivity to sensory stimuli); (3) extreme lcthargy and prolonged sleeping;
(4) hyperactivity or hyperesthesia (i.e., increased sensitivity to sensory stimuli); (3) aggressiveness
(e.g., jumping or biting); (6) obsessive compulsive behavior (e.g., excessive and prolonged washing
of the face or continual scratching); (7) self-mutilation (the extreme end of obsessive compulsive
washing or scratching where the skin is damaged); (8) still-born fetuses and deformitics in ncwbom
animals (usually paralysis or limb atrophy) born to experimentally-infected females; and
(9) infanticide (cannibalism of numerous newborns or entire litters). Individual animals can present
with one or more of the preceding more slowly developing symptoms, but are generally observed
displaying a complex of two or more symptoms. More slowly developing symptoms are more
frequently observed in female animals compared to male animals.

The inventive animal model is an excellent model system for the study of neurodegenerative,

wasting or paralytic neurclogical diseases which typically present with tremor, weakness and atrophy.
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The inventive animal model is also, in particular, an excellent model system for the study of
idiopathic epileptiform disecases because the infected animals present with virtually the entire
spectrum of symptoms associated with epileptiform illnesses in humans. At present, most existing
animal models of epilepsy (e.g., induction of seizure by inoculation with the glutamate receptor
agonist, kainite, or by partial suffocation) are contrived to produce seizures and the gross anatomical
pathology associated with seizures without reference to the etiology of the actual symptomatic
spectrum of the illnesses in humans. While these models are useful in developing therapeutics for
seizure activity, there is little or no ¢vidence that they are relevant to the ultimate aetiopathogenesis of
epileptiform illnesses in humans or the actual spectrum of symptoms which occur.

In contrast, the amimal model of the present invention is a truly homologous animal model;
that is, one in which the actual factors/symptoms associated with the disease in humans are extant and
can be specifically targeted by both therapeutic and prophylactic strategics. Thus, the inventive
animal models disclosed herein can be used to screen antiviral medications or medicaments, including
anti-epileptic and anti-psychotropic medicaments, as well as to test vaccines and other prophylactic
remedies and to determine how to best coordinate and optimize any and all treatment strategies.

Crypiovirus is mildly cytopathic in cell culture but causcs profound neuropathological disease
in experimentally-infected animals. Any of the cytopathogenic and neuropathogenic traits of the
virus can be used as markers in screens designed to identify and test potential antiviral therapeutic
and/or prophylactic agents.

Accordingly, the present invention features in vitro and in vivo methods of screening
potential  antiviral therapeutic agents and/or antiviral prophylactic agents, incliding
immunoprophylactic agents. A “potential” antiviral therapeutic or prophylactic agent is an agent that
has not yet been clinically confirmed (i.e., in phase III clinical trials) to have antiviral properties
effective against Cryprovirus. Agents that have not been tested clinically against Cryprovirus
infections or have been tested clinically against Cryptovirus infections only with respect to phase |
and phase I clinical trials are also encompassed by “potential” antiviral therapeutic and/or
prophylactic agents for purposes of the present invention.

In accordance with the inventive in vitro methods of screening a potential therapeutic or
prophylactic agent, either acutely- or productively-infected mammalian cell cultures (e.g., BHK,
Vero, or CV-1¢ cells) or nonproductively infected carrier cultures (e.g., AV3/SSPE cells) can be used
to evaluate the potential antiviral agent. While the acutely infected (productive) cellular system is
preferentially useful for screening agents targeted at the processing and assembly of Crypfovirus

envelope glycoproteins (e.g., protease inhibition of Fy cleavage activation), the nonproductively
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infected cellular system (e.g., AVy/SSPE cells) is preferred for screening for the efficacy of long-term
treatment with transcriptional or other polymerase inhibitors (inhibiting the buildup of intracellular
nucleocapsids and the eventual triggering of apoptotic cell death).

The inventive animal model is usefully employed in the #n vivo method of screening a
potential antiviral therapeutic agent. The method involves administering the potential therapeutic
agent to be screened, to the inventive animal model after its inoculation with Cryprovirus, in
accordance with the inventive animal model.

An alternative embodiment of the inventive animal model is employed in the in vivo method
of screening a potential antiviral prophylactic agent. The method involves administering a potential
prophylactic agent to be screened to a non-human mammal, which does not have a symptom of a
human disease, such as but not limited to a neurological, neurodegenerative, and/or neuropsychiatric
disease (e.g., an epileptiform disease). Then the animal is inoculated, as described herein, with the
infectious cell-free Cryptovirus  or with the mammalian cell nonproductively-infected with the
Cryptovirus. The method is particularly, but not exclusively, useful for identifying potential anti-
epileptic or anti-psychotropic antiviral prophylactic agents.

Administration of the potential prophylactic agent or therapeutic agent is by any suitable
delivery route, enteral (e.g., orally or by suppository) or parenteral (e.g., by injection, infusion,
transmembrane, transdermal, or inhalation delivery route).

Examples of agents that can be evaluated, in accordance with the invention, include
compounds or substances with known antiviral properties against viruses other than Crypfovirus;
novel compounds or mixtures of compounds, such as cell, plant or animal extracts, with potential
antiviral activity; and vaccines, as described hereinabove; or any combination of these.

Using the inventive in vivo method of screening, potential immunoprophylactic agents (i.e.,
vaccines which stimulate the immune system to respond to, attack or inhibit virus replication,
assembly or any other process associated with virus reproduction and spread) are also amenable to
testing because non-human mammals can be mnoculated with a putative prophylactic agent or vaccine
(as mentioned above) and then challenged with infectious Cryprovirus to assess its utility in
preventing the development of Crypfovirus-associated discascs. The use of such agents discovered in
accordance with the invention may ultimately be necessary to control and eradicate Cryprovirus-
associated discases in the human population much as measles and mumps vaccines have been used to
bring these diseases under control in many countries.

In addition to those named above, one of ordinary skill in the art will recognize numerous

potential antiviral chemo- and molecular-therapeutic agents that could be analyzed or evaluated using
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the in vitro (cell culture) or in vivo methods of screening provided herein. Thesc potential antiviral
therapeutic and/or prophylactic agents can include existing antiviral agents known to affect viruses
other than Cryptovirus (e.g., Ribavirin™, which is also known as Virazole™) and new potential
antiviral agents.  For example, molecular therapeutic agents (e.g., anti-sense nucleotides and
ribozymes) or protease inhibitors can also be tested using the inventive in vitro and/or in vivo
methods of screening.  Agents that might inhibit the cleavage of the viral fusion protein (Fo) can be
sought, and these could be particularly valuable, as there is evidence that cleavage of the fusion
protein and its association with the viral hemagglutinin/neuraminidase protein (HN) are critical events
in determining the pathogenicity of infections by other Paramyxovirdae (Yao ef al., .J. Virol. 71: 650-
656, 1997). Further, these potential antiviral agents may be directed, for example, at Crypfovirus
replication or assembly, or the expression or activity of Cryptovirus genes and proteins, such as, but
not limited to, the Crypiovirus-encoded RNA-dependent RNA polymerase comprising the L protein
and its companion P and V proteins. The inventive screening methods also can be employed to
develop broad-spectrum antiviral agents, effective against viruses other than Cryptovirus.

Immunotherapeutic agents, such as those that attack, or stimulate the immune system to
attack, infected cells or virus particles (by, e.g., passive antibody administration or introduction of
Cryptovirus-specific monoclonal antibodies) are also amenable to testing because they can block or
inhibit the assembly, release or cell-to-cell transfer of virions. However, administration of these
agents may be of only limited value in “curing” persistent and chronic Crypfoviruy infections because
the virus appears to survive in situ by shutting off production of its envelope proteins and going into a
“latent” or inapparent state, in which it appears to be undetectable by the immune system.

Appropriate amounts of potential prophylactic or therapeutic agents vary and are determined
by routine screening.

In accordance with the inventive in vivo methods of screening a potential therapeutic agent or
prophylactic agent, the agent is evaluated for an ability to induce, create, bring about, or result in a
beneficial antiviral effect in the inventive animal model. A “beneficial antiviral effect” includes the
prevention of infection with Cryprovirus or a reduction in the duration or severity of at least one
symptom assoclated with Cryptovirus infection, in the animal subjected to the assay, compared to
tissues in control animals. A “beneficial antiviral effect” also includes a prevention or reduction of
cytopathic cffect (CPE) in tissues sampled from the animal subjected to assay by the screening
method. Also encompassed by a “beneficial antiviral effect” is an inhibitory effect on Cryprovirus
replication and/or Cryptovirus virion assembly (c.g., inhibitory effect on Crypfovirus genomic

replication, Cryptovirus transcription, and/or translation, i.e., protein synthesis, from Cryprovirus
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mRNAs, or a diminution in the numbers of Crypfovirus virions produced or a relative lack of
completeness of Cryptovirus particles, compared to a suitable control), which effect is measured by
known means in cells or tissues sampled from the animal subjected to the assay.

Appropriate controls for use in the screening methods will be self-evident to the skilled
artisan. Such controls can include: (1) animals administered with the same potential prophylactic or
therapeutic agent and challenged with sterile artificial aqueous culture medium alone or the culture
medium containing a strain of SV3; (2) animals mock-treated with saline (or the same carriers used in
delivering the potential prophylactic or therapeutic agent) and challenged with Crypfovirus; and (3)
animals mock-treated with saline (or the same carriers used in delivering the potential prophylactic or
therapeutic agent) and challenged with sterile artificial aqueous culture medium alone or the culture
medium containing a strain of SV35.

The practice of the present invention will employ, unless otherwise indicated, conventional or
other known techniques of biochemistry, molecular biology, microbiology, virology, recombinant
nucleic acid technology, and immunology, which are within the skill of the art. Such techniques are
explained fully in the literature. (e.g., Maniatis er al., Molecular Cloning: A Laboratory Manual,
Cold Spring Harbor Laboratory Press, Cold Spring Harbor, New York, USA (1982); DNA Cloning,
Vols. [ and 11 (D. N Glover ed. 1983); Sambrook et al., Molecular Cloning: A Laboratory Manual (2
ed.), Cold Spring Harbor Laboratory Press, Cold Spring Harbor, New York, USA (1989); Davis et
al., Basic Methods in Molecular Biology, Elsevier Science Publishing, Inc., New York, USA (1986);
or Methads in Enzymology: Guide to Molecular Cloning Techniques Vol. 152, S. L. Berger and A. R.
Kimmerl Eds., Academic Press Inc., San Diego, USA (1987); Oligonucleotide Synthesis (M. ). Gait
ed, 1984); Nucleic Acid Hybridization (B. D. Hames & S. J. Higgins eds. 1984); Transcription And
Translation (B. D. Hames & S. J. Higgins eds. 1984); Animal Cell Culture (R. 1. Freshney ed. 1986);
Immobilized Cells And Enzymes (IRL Press, 1986), B. Perbal, A Practical Guide To Molecular
Cloning (1984); the series, Methods In Enzymology (Academic Press, Inc.); Gene Transfer Vectors
For Mammalian Cells (J. H. Miller and M. P. Calos cds. 1987, Cold Spring Harbor Laboratory),
Methods in Enzymology Vol. 154 and Vol. 155 (Wu and Grossman, and Wu, eds., respectively),
Mayer and Walker, eds. (1987), Immunochemical Methods In Cell And Molecular Biology (Academic
Press, London), Scopes, (1987), Protein Purification: Principles And Practice, Second Edition
(Springer-Verlag, N.Y ), and Handbook Of Experimenial Immunology, Volumes [-IV (D. M. Weir
and C. C. Blackwell eds 1986).

The invention will now be described in greater detail by reference to the following non-
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EXAMPLES

Example 1. Detection of Cryptovirus in Infected Cells and Isolation and Purification of Cryptovirus

Viral Particles.

In accordance with the present invention, cell-free Cryptovirus particles were recovered from
cells of the buffy coat (peripheral blood mononuclear cells; PBMNC) obtained from the peripheral
blood of patients with SSPE. The technique used was modified from that of Robbins ef al. (/. Infect.
Dis. 143:396-403, 1981). Modifications included the addition of cyclic GMP (to a final concentration
of 1 mM) to the aqueous culture medium, in accordance with the present invention, which medium
was added to the initial PBMNC cultures and the primary cocultivate with human amnion cells
(AV3). Results were further optimized by using as the mammalian cpithelial ccll line in a co-
cultivation step with the PBMNCs and amnion cells, a clonal subline of CV-1 cells (CV-1,).

Successful isolation of the virus requires viable PBMNCs. Such PBMNCs were separated
from other blood components by standard procedures on Ficoll-Hypaque™ gradient media. After
centrifugation, the buffy coat cells banded at the interface of the media and were removed with a
sterile pipette. They were then gently washed by dilution in 50 volumes of RPMI cell culture media
containing 1-2% fetal calf serum and centrifuged in a table-top refrigerated centrifuge (1000 rpm for 5
minutes). The pelleted PBMNCs were then diluted to 2 x 10° cells per mi in RPMI media containing
10% fetal calf serum and 1 mM cyclic GMP (sodium salt) and incubated without disturbance at 37°C
for 12-18 hours. Following this incubation, the cultures were seeded with sufficient AV; cells in
Richter's Modified Minimal Essential Medium (IMEMZO) (supplemented with insulin, zinc and
HEPES buffer, 2 mM L-glutamine, 200 Units penicillin/mL, 100 pg streptomycin/mL, 5-10% (v/v)
fetal calf serum, pH between 6.8 and 7.0) to yield a net cell concentration of 2 x 10° cells per mL (for
all cells in the culture) and were reincubated at 37°C. Once the cultures reached confluence (2-
3 days), the monolayer was chelated with a solution of 0.02% w/v EDTA in CMF-PBS (calcium and
magnesium free phosphate buffered saline), the cells were dispersed, and passaged at 2 x 10 ° cells
/mL m IMEMZO as before.

The cultures were then blindly passaged in the same way when confluent every 3-4 days
(roughly twice a week) for 2-3 weeks. After two weeks, a slide culture was prepared to examine the
cells for the presence of Cryprovirus-specific inclusions in the cytoplasm using a Cryptovirus-specific
indirect fluorescent antibody technique (exposure to hyperimmune rabbit anti-Cryprovirus antisera
followed by labeling with fluorescein-conjugated goat anti-rabbit 1gG).

When 5-10% of the cells were positive for Cryprovirus-specific inclusions, the cultures were

ready for co-cultivation with the permissive CV-l, cells mentioned above. This involved the 1:1
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cocultivation of the passaged primary PBMNC/AV; cultures with CV-l; cells n Richter's Modified
Minimal Essential Medium diluted to yield a net concentration of 2 X 10° cells/mL. These cultures
were then monitored for the development of subtle cytopathic cffects (CPE; stellation and rounding of
cells or the formation of multinucleated cells containing three or more nuclei) over the ensuing 4-3
days. If no CPE developed before the cultures become confluent, they were passaged and monitored
again. If no CPE developed after three such passages, the cultures were discarded.

Once CPE was observed, the whole culture was frozen at -70°C, thawed, and the cells were
dispersed and dispensed into 1.0 mL aliquots. These aliquots represented the putative primary
isolation of the virus. The virus was then plaque-purified by titration on monolayers of CV-; cells
overlaid with a semi-solid solution of 1% w/v sodium carboxymethylcellulose (NaCMC) containing
2% fetal calf serum, which was made up in Richter's Modified Minimal Essential Medium. The
cultures were incubated at 37°C in a partial CO, atmosphere (5% v/v). Plaques formed in 8-12 days
and were then picked and replaqued, as above. Once triply plaque-purified, the virus was aliquoted
onto CV-I. monolayers (in IMEMZO media containimng 5% fetal calf serum and supplements listed
above) in 25-75 cm® tissue culture flasks. Once sufficient CPE developed, involving half or more of
the cultured cells, the whole cultures were frozen, thawed, and the lysate was dispersed, re-aliquoted
and refrozen at -70°C. Samples of the virus stock were then titrated for further use by the method of

Robbins ef al. (Robbins et al., J. Infect. Disease 143:396-403, 1981).

Density Gradient Purification:  Virions and intracellular nucleocapsids isolated from
productively- (Vero and CV-1¢) and nonproductively-infected (AV3/SSPE) cells were further purified
on sucrose-potassium tartrate gradients (virions) and CsCl gradients (nucleocapsids) by the method
of Robbins efal. (Robbins eral, J Infect. Disease 143:396-403, 1981; Rapp and Robbins,
Intervirology 16:160-167, 1981; Robbins and Rapp, Arch. Virol 71:85-91, 1982; and Robbins and
Abbott-Smith, .J Virol Meth. 11:253-257, 19853).

Example 2. Cryptovirus Propagation and Virion Isolation and Purification.

Once isolated, cell-free virus stocks were grown in simian epithelial cell lines (e.g. Vero or
CV-1 cells). The Cryptovirus isolates used in the studies described herein were triply-plaque purified
and grown in a clonal subline of CV-1 cells designated CV-lg.  Optimal production of infectious
virus occurred when using IMEMZO supplemented with insulin, zinc and HEPES buffer, 2 mM L-
glutamine, 200 Units penicillin/mL, 100 pg streptomycin/ml, 5-10% (v/v) fetal calf serum, at a pH
between 6.8 and 7.0.
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The presence of insulin, and optionally zinc dication, in the tissue culture medium was useful
in obtaining viable titers of infectious virus. Independent attempts to grow the virus in CV-1 cells
using standard media (e.g. MEM) produced very poor results. Conversely, the expression of
Cryptovirus proteins and the productivity of Cryptovirus infections in primate cell cultures was
dramatically enhanced (50- to 100-fold) by addition of cyclic GMP (1 mM; sodium salt) to standard
media (specifically MEM). The enhancement obtained was very similar to the enhancement of

measles virus replication published earlier (Robbins, Intervirology 32:204-208, 1991).

Virion Isclation and Purificaiion. Virions were isolated and further purified from the
supernatant tissue culture medium of acutely infected CV-1 cells 72 hours after infection. The
procedure employed involved the separation of the virus particles by differential centrifugation.

The supernatant medium of infected cultures was decanted into a sterile plastic 50-mL Falcon
centrifuge tube and clarified at 2000 rpm for 10 minutes. The supernatant was then transferred to an
impact resistant glass centrifuge tube (Sorvall) and further clarified at 10,000 rpm for 10 minutes. All
clarifications took place at 4° C in an RC2B Sorvall centrifuge. The supernatant fluid from the
second clarification step was layered over a 60% w/v sucrose cushion (in 10 mM Tris, 5 mM EDTA,
pH 7.2) and centrifuged at approximately 130,000 x G in a Beckman SW-28 rotor at 4° C for 90
minutes 1n a Beckman L70 ultracentrifuge. Materials were collected from the tissue culture medium-
sucrose interface, pooled, diluted with tissue culture medium and recentrifuged onto another 60%
sucrose cushion as described above. The materials at the interface were again removed, diluted with
tissue culture medium, and centrifuged at 35,000 rpm (280,000 x G) for 60 minutes through a 30%
wiv over 60% w/v discontinuous (i.c. layered) sucrose gradient prepared in the Tris EDTA buffer
described above). The virions were collection from the 30%:60% sucrose interface, diluted with cold
Tris EDTA buffer and pelleted in a Beckman SW41 rotor at 41,000 rpm and 4° C for 60 minutes.
Pelleted virions were resuspended in a variable amount of the cold Tris EDTA buffer and frozen at -
70° C until further usc. Total protein in cach virion preparation was determined by the method of

Lowry et al. (1951).
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Example 3. Preparation of Antisera.

Antisera were raised in adult New Zealand White rabbits against sucrose-potassium tartrate
gradient-purified virions of Cryptovirus, CsCl gradient-purified nucleocapsids (from infected CV-1,
cell cytoplasm), and against the major viral nucleocapsid protein, NP, eluted from polyacrylamide
gels after SDS-PAGE. Rabbit antisera were also raised against the NIH 21005-2WR strain of SV5,
and the Edmonston strain of measles virus.

Animals were imoculated by a pincushion technique which involved three series of three
separate inoculations in each animal using a sterile 27 gauge needle and |.0-mL syringe (one
moculation intradermally on the back; one inoculation intraperitoneally and one inoculation in a hind
foot pad). The first series of inoculations were made using gradient purified and dialyzed virions
(100 pg of virions in 0.3 mL of a 10 mM Tris 3 mM EDTA solution) mixed 1:1 with Freund’s
Complete Adjuvant and each inoculation conlained approximately 200 pL of the virion:adjuvant
mixture. The second series of inoculations were made two weeks later in the same locations but on
the opposite side of each animal and consisted of the same amount of virions mixed with Freund’s
Incomplete Adjuvant. The third scries of inoculations were made two weeks later in the same
locations as the first inoculations but using only virions (diluted in 0.6 mL of the Tris-EDTA solution
described above). Blood was harvested by intracardiac exsanguination of the animals two weeks
after the final series of inoculations. The harvested blood was centrifuged (2000 rpm for 10 minutes)
and allowed to clot on ice. The upper scrum component was harvested and adsorbed against the
pelleted component (2000 rpm for 10 minutes) of saline-washed freeze-dried acetone:methanol-
extracted monkey kidney tissue (4° C for 1 hour with agitation every 15 minutes). The adsorbed
serum was harvested by centrifugation (2,000 for 10 minutes) and stored in 1.0-mL aliquots at —20°
C).

All of the anti-Cryptovirus antisera were strongly reactive with the corresponding
Cryptovirus-specific materials from which they were generated when analyzed by (1)
immunoprecipitation, (2) immunofluorescence, (3) immunoblotting, (4) ultrastructural
immunolabelling techniques (immunogold), and (5) in the case of antisera generated against gradient-
purified virus particles, neutralization titration assays. All the hyperimmune virus-specific antisera
that were generated in the rabbits had homologous neutralization titers in excess of 1280 and, usually,
in excess of 2560 (reciprocal dilution of PRD:).

All experimentally-generated antisera were adsorbed against saline washed, freeze-dried,
acetone:methanol extracts of monkey kidney tissue or similar extracts of AV; cells and/or CV-1¢

cells.
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While clinical sera were similarly adsorbed, CSF specimens were NOT preadsorbed due to
the small volumes that were usually available and the requirement to retain aliquots for duplicate and
parallel studies.

The precipitating “titers” of the experimental sera raised against purified nucleocapsids and
purified viruses were not specifically determined although, routinely, 5-10 L were used in positive
control immunoprecipitation reactions and 25 pL of positive control antisera (diluted 1:10 or 1:20) for
positive controls in ELISA assays.

Cryptovirus-specific antisera were also produced in mice experimentally inoculated with
gradient-purificd  infectious  Cryplovirus  virions. These antisera were analyzed by
immunoprecipitation, and were found to strongly precipitate all Cryptovirus envelope proteins.

There was clear asymmetric cross-reactivity between the antisera raised against Cryptovirus
virions and antiserum raised against virions of the NIH 2WR-21005 strain of SV5. The asymmetry
observed 1n this regard was always such that the heterologous reactions (1., Cryptovirus-specific
antisera vs. SV5 materials and SVS-specific antiserum vs. Cryptovirus materials) were two- to four-
fold weaker that the homologous reactions (i.e., Cryprovirus-specific antisera vs. Cryplovirus
materials and SVS-specific antisera vs. SV5 materials). Another antiserum, which was independently
prepared against NIH 21005-2WR. strain of SV5 and kindly provided by Dr. Pumell Choppin,
behaved in a similar asymmetric manner to the antiserum against SV5 described hereinabove.

Such cross reactivity is not surprising. Precisely the same sort of asymmetric cross-reactivity
occurs when examining other paramyxovirus systems (e.g., there is also a two to four fold asymmetric
cross-reactivity between measles virus antibodies when reacted with the closely related viruses of
canine distemper and rinderpest and vice versa). There was also limited (i.e., much weaker) cross-

reactivity between Cryptovirus-specific antibodies and other paramyxoviruses (e.g., measles virus).

Example 4. Characterization of isolated Cryptovirus.

Cryptovirus Neurovirulence and Neurotropism.  As shown in Fig. 24A, Cryptovirus
demonstrated a tropism for neurons. Intracranial inoculation of mice with infectious Cryptovirus
or nonproductive virus-carrying cells (AV;/SSPE) resulted in the subacute/slow development of a
spectrum  of neuropathological conditions that had epileptiform, neurological and/or
neuropsychological components. These responses were similar to the “experimental SSPE” reported
carlier in animals following inoculation with ““cell-associated measles-like” virus such as Niigata,
Kitaken and Biken (see Fig. 24B; Doi et al., Japan. J. Med. Sci. Biol. 25:321-333, 1972; Ueda et al.,
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Biken Journal 18:179-181, 1975; Yamanouchi ef al., Japan. J. Med. Sci. Biol. 29:177-186, 1976;
Ohuchi et al., Microbiol. Immunol. 25:887-983, 1981).

Cryptovirus Presence in Neurovirulent SSPE-derived Virus-carrying Cell Lines. Four virus-
carrying cell lines derived from patients with SSPE were tested by immunofluorescence for the
presence of measles virus- and/or Cryptoviruy specific antigens. These were AVi/SSPE/MV (an
SSPE-derived cell line derived from PBMNC from an SSPE patient cocultivated with AV; cells
which was experimentally-infected with Edmonston strain measles virus, Robbins, unpublished data);
the nonproductive SSPE-derived cell line designated “Kitaken” (Ueda ef al.,, Biken Journal 18:179-
181, 1975); the nonproductive SSPE-derived cell line designated ‘“Nuigata” (Doi et al, Japan. J.
Med. Sci. Biol. 25:321-333, 1972); and the nonproductive SSPE-derived cell line designated “Biken”
(Yamanouchi er al., Japan. J. Med Sci. Biol 29:177-186, 1976; Ohuchi et al., Microbiol. Immunol.
25:887-983, 1981). With the possible exception of the Niigata cell line, all of these virus-carrying cell
lines expressed both measles virus-specific and Cryprovirus-specific antigens when examined by
virus-specitic immunofluorescent techniques (shown in Fig. 6). Given that no cell-free clinical
isolates of measles virus have ever been shown to cause SSPE-like illnesses in experimentally-
infected animals, the presence of Cryfovirus in these cultures strongly suggests that the subacute/slow
neuropathies seen in these animals are due to the presence of Crypfovirus in the cultures—not
measles virus.

Cryptovirus inclusion bodies (i.e. cytoplasmic nucleocapsids) displayed the same sort of
“peppery” and or “splattered” distribution in both acutely-infected cells (CV-l¢) and
nonproductively- and persistently-infected cells (AV3/SSPE) as that previously described in CNS
biopsy and autopsy materials from SSPE patients and in SSPE-derived nonproductive virus-carrying
cell lines (e.g., de Felici er al, Annales Microbiologie 126:523-338 [1975]; Makino ef al,
Microbiology and Immunology 21:193-205 [1977]; Brown ¢f al., Acta Neuropathologica 50:181-186
[1980]). This is most clearly evident in Panels B, D, F, Hand J of Fig. 6. These characteristics were
in sharp contrast to the discrete and “coalescing” distribution and morphology of intracellular measles

virus inclusions bodies (see Panels A, C, E and G of Fig. 6).

Neutralization Titration Assay. Formation of macroscopically visible plaques on monolayers
of mammalian cells (e.g., BHK, Vero and CV-1¢) can be used to quantitate preparations of infectious

Cryptovirus.  Plaque formation can be inhibited by serial dilutions of clinical serum specimens and
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Cryptovirus-specific antisera generated in rabbits (see Robbins ef al., J. Infect. Disease 143:396-403,
1981). Plaque titration assays were conducted to determine the PRDsg of isolated Cryptovirus.

Briefly, ten-fold serial dilutions of serum or CSF specimens to be tested were incubated for
one hour at 4°C with sufficient infectious virus to yield a net plating concentration of between
100-200 plaque forming units of the virus / 0.2 mL of final diluent (including the diluted serum or
CSF). After incubation, 0.2 mL of the diluted virus-serum (or virus-CSF) mixtures was then plated
onto monolayers of susceptible cells (e.g. Vero or CV-1.) and the cells were incubated at 37°C in a
partial CO, atmosphere (5%v/v) (with redistribution of the inoculum every 15 minutes). At the end
of the incubation period, inoculated monolayers were overlayed with sufficient volumes of a 2%
(w/v) solution of carboxymethylcellulose (made up in IMEMZO medium containing 2% fetal calf
serum, insulin, zinc, and HEPES buffer, 2 mM L-glutamine, 200 Units penicillin / mL, 100 pg
streptomycin / mL, pH between 6.8 and 7.0) to last 10-12 days (i.e., enough volume so that the
monolayers won’t dry out). The plates were not moved during the incubation period. After 10-12
days, the overlay was aspirated and the cells were fixed with formalin fixative and stained with a
protein stain (e.g., Giemsa). The number of plaques formed on each plate was then enumerated and
the PRDs calculated.

In particular, cross neutralization assays involved the determination of the titer of antisera
made against cach species of virus which would neutralize 50% of the plaque forming units (PFUs) of
gach virus. Virus stocks of the BBR strain of Cryprovirus and the NIH 21003-2WR strain of SV3
were diluted in serum-free minimal essential medium (Eagle’s MEM containing 2mM L-glutamine,
200 units of penicillin and 100 ug of streptomycin/ml with the pH adjusted to between 6.8 and 7.0
with NaHCOs) to a titer of 1,000 PFUs per mL (resulting in 100 PFUs per well after dilution and
plating). Antiserum raised in New Zealand White rabbits was serially-diluted in 10-fold increments
in the same serum-free MEM.  Aliquots (0.5 mL) of the diluted virus stocks were then mixed with
0.5 ml aliquots of each dilution of the antisera, gently mixed with a vortex and incubated on ice for
one hour with gentle mixing every 15 minutes. Following this incubation period, the medium was
aspirated from monolayers of CV-1 cells in 6-well cluster plates (NUNC), the monolayers were
washed with warm saline, the saline was aspirated and 0.2 mL of each of the diluted antisera-virus
incubates were plated onto two monolayers. The inoculated cluster plates were subsequently
incubated at 37° C in a CO, incubator (containing 5% CO, v/v) for 1 hour with manual redistribution
of the inocula every 15 minutes. Following this adsorption period, each well was overlayed with 10.0
mL of a semisolid overlay medium (1% w/v sodium carboxymethylcellulose in Eagle’s MEM

containing 2 mM L-glutamine, 200 units of penicillin and 100 pg of streptomycin/ml, 2% v/v fetal
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calf serum with the pH adjusted to between 6.8 and 7.0 with NaHCO;) and incubated for 10-12 days
at 37° C in a CO, incubator (containing 5% CO, v/v) without being disturbed. Following this
incubation period, the overlay was aspirated, the monolayers were gently washed with warm saline,
and then fixed in formalin fixative (3.7% by weight formaldehyde gas in saline) for 1 hour or longer.
Following fixation, the fixative was aspirated and the fixed monolayers were gently washed with
distilied water and stained with 1-2 mL per well of Giemsa stain (0.5 gm Giemsa powder dissolved in
42 mL of warmed [55° C] glycerin, 42 mL of absolute methanol, filtered and diluted 1:5 with
formalin fixative immediately before use) for 1 hour at room temperature. The stain was
subsequently decanted and the monolayers were washed under tap water and allowed to dry at room
temperature. Plaques on monolayers were illuminated on a light box, enumerated under a magnifying
lens and recorded for each dilution, virus and antisera series. The neutralization titer of each
antiserum virus series was calculated to be the reciprocal of the dilution of antisera resulting in a 50%
decrease in the number of plaques formed.

The calculated neutralization titer for cach crossed neutralization set (i.e. anti-Cryptovirus
antiserum versus Cryprovirus and anti-Crypitovirus antiserum versus SV5; anti-SV5 antiserum versus
Cryptovirus and anti-SV3 antisera versus SV5) was consistently 2-4 fold less for the heterologous
mixtures (i.e. anti-Cryfovirus antisera versus SV3 and anti-SV35 antisera versus Cryptovirus) than for
the homologous mixtures (anti-Cryptovirus antisera versus Cryptovirus and anti-SV5 antisera versus
SV5). On no occasion did any heterologous mixture have less than a 2-fold difference when

compared to the homologous pair (in three separate trials).

Cryptovirus Ultrastructural and Immunoultrastructural Characterization.  AV3/SSPE/MV
cells (AV3/SSPE cells persistently and nonproductively infected with the Edmonston strain of
measles virus), AV,y/SSPE cells, and CV-1. cells acutely infected with the BBR strain of Crypiovirus
were fixed 1n situ (on glass cover slips) in 2% formaldehyde and picric acid and 3% glutaraldehyde in
0.1 M cacodylate buffer, pH 7.2, for 15 minutes at room temperature. Osmium tetroxide post-fixation
was omitted for specimens that were to be treated with antibody (i.e. which were prepared for
immunoultrastructural studies). Cover slips with fixed cells were washed in three changes of
cacodylate buffer, dehydrated to 70% ethanol and embedded in LR White resin. Resin was
polymerized at 30°C for 24 hours. Ultrathin sections were cut and mounted on uncoated nickel grids.

Stained thin sections of CV-1¢ cells acutely-infected with the BBR strain of Crypfovirus and
AV3/SSPE cells were examined by electron microscopy. In infected CV-1¢ cells, pleomorphic virion

particles, 100-120 nm in diameter, were seen budding from the surface of acutely-infected cells and
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numercus accumulations of filamentous structures (helical nucleocapsids, 15-17 nm in diameter)
were observed in the cell cytoplasm (data not shown). Both the virions and nucleocapsids were
similar to those described for other members of the Paramyxoviridae. While virions were not
observed budding from the surfaces of AV3/SSPE cells, inclusions of intracellular nucleocapsids were
seen in abundance and these were identical to those seen in the acutely-infected cells.

The intracellular  nucleocapsids of nonproductively and productively-infected mammalian
cells can readily be localized under the electron microscope using Cryptovirus-specific or Cryptovirus
nucleocapsid-specific hyperimmune rabbit antibodies and an indirect immunogold labeling technique.

Immunolabelling was performed on sections of AVy/SSPE/MV cells by floating sections
mounted on nickel grids (processed as described without osmium tetroxide post-fixation) on drops of
solution (see below) in a closed, humid chamber. Sections were etched according to the method of
Ingram et al. (Parasitology Rescarch 74:208-215, [9¥8). Non-specific labeling was reduced by
incubation of the sections with 5% bovine serum albumin in modified Tris buffer (20 mM Tris, 0.5 M
NaCl, 20 mM sodium azide and 0.05% Tween 20, pH 82) for 30 minutes at 37°C prior to

immunolabeling. The modified Tris buffer was used for all dilutions and washes.

In single labeling experiments, sections were incubated with rabbit antisera (anti-Edmonston
measles virus or anti-BBR strain of Cryptovirus) diluted 1:20 in modified Tris buffer for 2 hours at
37°C, washed in three changes of buffer, and incubated with a goat anti-rabbit [gG colloidal gold (10
or 15 nm particle size, 1:20 dilution, | hour at 37°C). After washing with two changes of buffer,
followed by two changes of distilled water, sections were lightly contrasted with 2% uranyl acetate

and led citrate, and examined in a JEOL 1200EX transmission electron microscope.

In double labeling experiments, sections were immunolabeled on one face, as described for
single labeling, using rabbit anti-Edmonston measles virus and 15 nm colloidal gold particles, and
ensuring that the reverse face of the section was not contaminated by labeling solutions. The labeled
face was then coated with a thin film of Celloidin to reduce possible cross reaction of antibodies
while the reverse face of the section was labeled. Immunolabeling of the reverse face of the sections
was performed as described above, using the second antiserum (rabbit anti-BBR strain of
Cryptovirus) and 10 nm colloidal gold particles. Examination of these double labeled sections

allowed simultaneous comparison of labeling pattems of the two antisera.

The results of these studies were unequivocal and are shown in Fig. 25. The first labeling

sequence (15 nm gold beads) labeled only the wider “fuzzy” measles virus nucleocapsids (as shown
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in Fig. 25B), while the second labeling sequence (10 nm gold beads) labeled only the narrower

smooth Cryptovirus nucleocapsids (as shown in Fig. 25A).

Example 5. Characterization of Isolated Cryptovirus Proteins

Radioimmunoprecipitation (RIP) Assay: Extensive data were generated by the comparative
analysis of Cryptovirus-specific immunoprecipitates of [*°S]-methionine-labeled uninfected,
nonproductively- and productively-infected human and primate cells by sodium dodecyl sulfate

polyacrylamide gel electrophoresis (SDS-PAGE; see below).

CV-1. or Vero cell monolayers were infected with the BBR strain of Cryptovirus, the NIH
21005-2WR strain of SV5 or the Edmonston strain of measles virus at a multiplicity of infection of 1-
2 PFU/cell using procedures as described elsewhere (Robbins and Rapp, Virology 106:317-326,
1981).

Labeling was accomplished twenty-four hours after infection by the following procedure.
Tissue culture medium was removed from infected cell monolayers and the cells were washed with a
serum and methionine-free Eagle’s based MEM (starvation medium). The infected cultures were
then supplemented with the starvation medium for 60-90 minutes and incubated at 37°C. Following
the starvation period, cultures were labeled with the starvation medium containing 100 uCi/mL of
[**S]-methionine (Amersham). Labeling was carried out at 37°C in a 5% CO, atmosphere for 5-6
hours. Immunoprecipitations were carried out according to the procedure of Lamb et al., Virology

91:60-78, 1978.

SDS-PAGE: Virions and immunoprecipitates were analyzed under denaturing and reducing
conditions on 10% (or to detect the presence of very small peptide species [e.g., SH protein], 20%)
polyacrylamide slab gels (Laemmh, 1970).  After electrophoresis, gels were treated with a fluor

solution (Amersham), were dried, and were then exposed to X-ray film.

Purified virions of the virus were analyzed by SDS-PAGE under reducing and non-reducing
conditions (see Fig. 11, an autoradiogram of gradient-purified [*’S]-methionine-labeled Cryptovirus
virions produced in acutely-infected Vero cells after SDS-PAGE under reducing conditions). The
approximate molecular weights of the proteins indicated on the right side of the figure were
calculated by comparing their migrations to marker proteins of known molecular weights (Sigma

Chemical Co., St. Louis, MO). The annotations are defined in the brief description of the drawing.
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The SH protein, a small envelope-associated protein having a MW of about 5 kD, i1s not shown

because it has run off the gel (see below).

SH Protein. Due apparently to the small size of the SH protein and its relatively low
methionine content, the SH protein was difficult to detect in radio-labeled virion preparations of both
the BBR strain of Cryprovirus and the NIH 21005-2WR strain of SV5. When unlabeled purified
virion preparations of both viruses were run on 20% polyacrylamide slab gels under denaturing and
reducing conditions alongside of low molecular weight marker proteins (BioRad) and stained with a
stlver-staining technique (BioRad), a small protein with an M, of approximately 5 kD, identified as
the SH protein, was found in both Cryptovirus and SV5 virion preparations. There was no detectable
difference between the migration of the SH protein from the BBR strain of Crypfovirus or the NIH
21005-2WR strain of SV35.

I'y and 1IN Co-migration Anomaly. Although the major envelope proteins (Fo and HN) of
many Rubulaviruses (e.g., SV5) were readily discernible as separate bands on SDS-PAGE gels, the
larger size of the Cryptovirus Fq protein (i.e., +22 amino acids) resulted in a significantly slower rate
of migration for this protein (M, = 69 kD). As shown in Figs. 13A-B, close examination of such gels
enabled one to discern both proteins, albeit with some difficulty.  Figs. 13A and 13B show
photographs of migration patterns of the major Cryptovirus envelope proteins, Fg and HN. Fig. 13A
illustrates the observed near co-migration of the major Crypfovirus envelope proteins, Fo and HN.
Enlargement of the RIP from the CSF-positive patient (right lane) in Fig. 13A shows the “bowed” or
“crested” structure that resulted from the near co-migration of the Fy and HN proteins of Cryptovirus.
A diagrammatic interpretation of the near co-migration of the F, and HN proteins of Cryptovirus and

the discrete migration of the analogous proteins of Simian virus 5 are shown in Fig. 13B.

Example 6. Experimental Infection of Mice: Creation of an Animal Model.

Infectious Cryptovirus stocks (prepared in CV-l: cells) and live nonproductively-infected
AV3/SSPE cells were used to intracerebrally inoculate two strains of laboratory mice (Quackenbush
and Colored, an outbred strain of C37 Black).

Briefly, neonatal mice (1-2 days old) were inoculated by injection with 0.025 mL (phosphate
buffered saline, pH 7.4) containing either 5 x 10* PFU of cell-free Cryptovirus or 5 x 10°
nonproductively infected human amnion cells (AV3/SSPE).  Following inoculation, the neonatal

mice were returned to their mothers who were provided food and watcr ad libitum. Qbservations of
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inoculated mice were made daily. Symptom of disease first appeared in affected animals after 21
days, and in others not until after more than 60 days. Observed symptoms included cachexia, muscle
spasms, tremors, compulsive behaviors (¢.g., extended periods of scratching, rubbing, or running in
circles), hyperactivity/hyperesthesia, seizures and convulsions, and stupor. These results
demonstrated that intracerebral inoculation with Cryprovirus results in subacute central nervous
system (CNS) disease. Neurological, neurodegenerative, and/or neuropsychiatric disease
presentation in mice is virtually indistinguishable from presentation in humans.

While all of the inoculated animals developed antibodies to the nucleocapsid protein of the
virus (NP), not all of them developed antibodies to the envelope proteins (F, HN, and SH). More
than 90% of the mice inoculated with Cryptovirus virions developed antibodies to the envelope
proteins but only 33% of those inoculated with AV,/SSPE cells did so.

Concurrently, while many of the animals inoculated with infectious Crypfovirus stocks
developed profound neuropathological disease, fewer of the animals inoculated with nonproductively-
infected AV3/SSPE cells developed such illnesses, and there was a strong correlation between
development of antibodies to the envelope proteins of the virus and the development of CNS
symptoms. This suggests that the development of CNS disease depends on the establishment of an
acute or subacute CNS infection by the virus and the expression of all of the virus' structural proteins
in some cells or tissues.

More detailed examples follow:

Quackenbush mice. Two litters of 1-2 day old Quackenbush mice were intracerebrally-
inoculated (in the right cerebral hemisphere) with 5 x 10* PFUs of either Cryptovirus (strain
BBR)(10 individuals) or measles virus (Edmonston strain)(8 individuals), were retumed to their
mothers and were periodically observed over a period of three months. Two animals (one inoculated
with Cryptovirus and one inoculated with measles virus) were found dead and partially consumed the
next morning. Their deaths were attributed to “needle trauma” and/or maternal cannibalism. While
none of the mice inoculated with measles virus developed any neurological, neurodegenerative,
physiological or neuropsychiatric symptoms over the course of the study, two of the malc mice
inoculated with Crypiovirus developed atrophy and contralateral hindlimb paralysis (in their left hind
legs) three to four weeks after inoculation. A third (female) mouse was observed dragging its left
hind leg (unatrophied) approximately four weeks after inoculation but was found killed and partially
caten a day later. While 3 of 9 animals inoculated with Crypfovirus developed hind limb paralysis

(33%), none of the animals showed overt signs of seizure, wasting or neurophychiatric symptoms
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over the course of the study. Hind limb paralysis was also seen in a number of the offspring of adult
female Quackenbush mice that had been inocculated with Cryprovirus as newboms but that did not
develop any overt symptomology. The frequency of this phenomenon was difficult to assess because
the mothers tended to cannibalize the newborn animals that were born with, or subsequently

developed, such characteristics.

Colored mice. Three litters of 1-2 day old Colored mice (comprising 26 individuals) were
observed daily following intracerebral inoculation with 5 x 10* PFUs of Crypiovirus (strain BBR),
Simian Virus 5 (NIH 21005-2WR strain) or measles virus (Edmonston strain) or mock-infected cells.
Half of each litter was inoculated with Cryptovirus (13 animals) while the other half was apportioned
into three groups and inoculated with either Simian Virus 5 (6 animals), measles virus (4 animals) or
mock-infected CV-1¢ lysate (3 animals). Each group was marked with phenol red stain on the upper
skin of one foot to distinguish them (ie. right front, left front, right rear, lcft rear). One animal
inoculated with Cryptovirus died between 24 and 48 hours post-inoculation and this was attributed to
“needle trauma/starvation” as it had stopped feeding (or was rejected) when it was returmed to its
mother. Between three and four weeks later, one male and one female animal were found dead in
their cages in tonic-clonic posture—both having been inoculated with Cryprovirus. It was noted that
both also appeared to be underweight when compared to their littermates. Two months after
inoculation with Cryprovirus, a third mouse (male) was observed to have cachexia, anorectic wasting,
tremors and seizures (Fig. 7A). Over the next month (approximately 11 weeks after inoculation), a
fourth animal (alsc male) developed tremors and seizures although no wasting was observed (data not
shown). A male littermate of the Cryptovirus-infected mouse shown in Fig 7A, which was inoculated
with the NIH 21005-2WR strain of SV35, is shown in Fig. 7B. The same results were obtained when
mice were inoculated with cither the Edmonston strain of measles virus, mock-infected CV-l: cells, or
homogenized AVy/SSPE cells (i.e. all remained healthy and none developed neurological,
ncurodegencrative or neuropsychiatric symptoms; data not shown).

Over the ensuing six months (observed up to nine months post inoculation), a significant
number of the remaining animals (4 of the remaining 8) inoculated with Cryprovirus developed
physiological, neurological and/or neuropsychiatric symptoms. Such late onset animals presented
with symptoms that were in marked contrast to the overt seizure disorders observed in the subacute
onset animals (i.e. those that developed symptoms in first three months post inoculation). These
symptoms were dominated by physiological, neuropsychiatric and behavioral disturbances rather than

more overt neurological symptoms and included: marked weight gain, extreme aggressive/passive
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responses to stimuli, obsessive/compulsive behaviors, ataxia and tremor. Aggression was most
frequently characterized in afflicted animals by physical agitation and a predisposition to biting when
handled. Passive animals tended to cat excessively, gain weight, and sleep. Repetitive behavior was
also sporadically observed and consisted primarily of endless pacing and/or facial washing so extreme
as to result in the loss of fur on the head and neck and the development of abrasive wounds. One of
the animals (a female shown in Fig. 8A) had abnormal cranial structure (microcephaly) and
manifested a spectrum of physiological and behavioral symptoms at six months including obesity, tics
and muscle twitching (along the back and left side) and obsessive/compulsive facial washing and
scratching. Episodes of such obsessive/compulsive behavior were observed to last for an hour or
more. A second female animal (shown in Fig. 8B) appeared overtly normal during the first five
months post inoculation but between five and six months began displaying marked ataxia, tremors
and aggression. While this animal maintained a normal body weight and appearance, it was prone to
splaying its fect to maintain its balance when resting and stumbling when walking and biting and
hissing/snarling when handled or disturbed. Neither animal shown in Fig. 8 developed overt (grand
mal) selzures, in contrast to the animal shown in Fig. 7A. Two other animals (one male and one
female) also developed mixtures of the slow onset symptomology (data not shown). Overt seizure
activity was never observed in any of the late onset animals and none of the animals inoculated with
SV35, measles virus or mock-infected cells developed any similar symptoms.

Of the 13 neonate animals inoculated with Cryprovirus, one died from needle trauma (sex
uncertain), two died in tonic-clonic posture with signs of wasting (indicative of sudden death due to
status epilepticus (one male; one female); two became wasted and developed grand mal seizures
(both males); four developed a spectrum of slow onset neurological/neuropsychological symptoms
(three females, one male); one committed infanticide after being bred (a female); and three never
developed any symptoms (two females and one male). Removing the needle trauma death from the
equation, 9 of 12 animals developed neurological, degenerative and/or neuropsychiatric symptoms
(75%). Removing the two clonic-posture deaths as well, 7 of 10 animals developed symptoms (70%).
This was highly significant compared to the combined results for the control inoculated mice (7 of 10
mice inoculated with Cryprovirus presenting with neurological symptoms versus 0 of 13 mice in the
control groups; P = 0.0005, 2-sided Fisher exact test), and was also significant compared to just the
SV5 inoculated mice (7 of 10 versus O of 6; P = 0.01, 2-sided Fisher exact test) and even when
compared to just the measles inoculated mice (7 of 10 versus 0 of 4; P = 0.035, one-sided Fisher exact
test). Statistical significance was not quite reached compared to the mice inoculated with uninfected

cell lysate, because of the small number of mice in this group (7 of 10 versus 0 of 3, P = 0.069,
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single-sided Fisher exact). However, when the two clonic-posture deaths were included even this
small control group was significantly different (9 of 12 versus 0 of 3, P = 0.044, 2-sided Fisher cxact).

Thus, the disease(s) and symptoms resulting from Cryptovirus infection was profoundly significant.

Infanticide. Of the four Colored mice which were inoculated as neonates with Cryprovirus
but did not develop subacute or slow onset symptoms over the first ninc months of the study, three
were female and were subsequently bred with uninfected males at nine months of age. While all of
the offspring of two of the three resulting litters developed normally, all of the offspring in one of the
litters (comprising 10 animals) were killed and wholly or partially cannibalized by their mother. Such
infanticide did not occur in litters to females that had been inoculated with SV3, measles or mock-
infected cells. In a separate study (see below), one of the females which was inoculated with live
AV3/SSPE cells—but did not develop any overt neurological symptoms—developed late
physiological and behavioral symptoms and also committed infanticide of its whole litter after being

bred with an uninfected male.

Animal Model Employing fnoculation of Nonproductively Infected AV/SSPL cells. In a
separate study, two litters of neonatal mice (18 animals) were inoculated (1-2 days after birth) with
either live or homogenized AV4/SSPE cells (six animals each) or live or homogenized AV cells
(three animals each). There were no needle trauma deaths. While none of the animals inoculated
with the homogenized AVJ/SSPE cells, live AV cells or homogenized AV; cells (12 anmimals)
developed any subacute or slow onset symptoms whatsoever, one of the six animals inoculated with
live AV,/SSPE cells developed subacute degenerative and neurological symptoms (a male) and one
developed slow onset symptoms (1 female). The animal that developed subacute symptomology
began presenting with symptoms 24 days after intracercbral inoculation. Over a five day period, the
symptoms presented included cachexia, wasting, hunched posture, repetitive chirping and clicking,
hyperesthesia, incontinence of urine, tremors, muscle spasms and coma. Overt scizures were not
observed. It was sacrificed when coma developed.  The animal that developed slow onset
symptomology (a female) presented at five to six months (post-inoculation) with repetitive pacing,
aggression and progressive obesity. The ammal was bred at six months with an uninfected male.
Seven days after delivering a litter of eight offspring, it killed the whole litter and partially consumed
each individual. No seizures or other signs of overt ncurological symptoms were observed. None of
the other females which were inoculated with homogenized AVy/SSPE cells, AV; cells or

homogenized AV; cells and bred (six animals in total) committed infanticide.
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Example 7. Cryptovirus-Specific Antibodics Arc Present In The Serum And Cerebrospinal Fluid

(CSF) Of Human Patients Diagnosed With Neurological. Neurodegenerative And/Or

Neuropsychiatric Discases.

Evidence for the presence of Crypiovirus-specific antibodies to the major envelope proteins
of the virus (Fs and HN) in the serum and CSF of patients was determined by immunoprecipitation of
[**S]-methionine-labeled Cryptovirus-specific proteins produced in acutely-infected CV-1c cells.
Figs. 12A and 12B arc photographs of autoradiograms, which serve as examples of RIP profiles of
measles virus- or Cryptovirus-specific proteins precipitated from [*°S]-methionine-labeled acutely
infected CV-1, cells by clinical CSF specimens followed by SDS-PAGE (reduced). In Fig. 12A,
lane “V” contains gradient-purified Cryptovirus virions from acutely-infected, 331S]methionine-
labeled CV-l¢ cells (BBR Strain). Lanc “MV” contains proteins precipitated by the CSF of an 11-
year old male SSPE patient from radiolabled CV-1; cells acutely-infected with measles virus
(Edmonston Strain). Lane “B” contains proteins precipitated by the same CSF specimen from a 1:1
mixture of radiolabled CV-1. cells acutely-infected with either measles virus or Cryprovirus. Lane
“CV” contains proteins precipitated by the same CSF specimen from radio-labeled CV-1. cells
acutely-infected with Cryptovirus. In Fig. 12B are shown RIP profiles of the Cryprovirus-specific
proteins precipitated by the CSFs of six randomly-selected neurology/meurosurgery patients who had
CSF taken for diagnostic screening. The patient whose sample appears in Lane 2 was an adult male
who had presented with ataxia, confusion and memory loss (tentatively diagnosed with ataxic
cerebellar syndrome). The patient whose sample appears in Lane 4 was an infant female who
presented with hydrocephalus and intractable seizures and who subsequently died in stasmus

epilepticus.

Example 8. Cryptovirus Is Implicated In The Aetiopathogenesis Of Disease in Patients Diagnosed

with ldiopathic Human Neurological, Neurodegenerative, And/Or Neuropsychiatric Diseases.

Cryptovirus is implicated in the aetiopathogenesis of disease in patients diagnosed with
idiopathic neurological, neurodegenerative, and/or neuropsychiatric diseases, including anorexia
nervosa, multiple sclerosis (MS), epilepsy, subacute sclerosing panencephalitis (SSPE), autism,
mental retardation, affective disorder, dysthymia (clinical depression), schizophrenia, obsessive
compulsive disorder, manic depression (bipolar disorder), chronic fatigue syndrome (CFS),
hydrocephalus, ataxic cerebellar syndrome and atypical viral meningitis. Most patients who had

Crypiovirus-specific antibodies in their CSF had been given multiple diagnoses. Thus, there 15 a
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correlation between the presence of Crypfovirus-specific antibody to the major envelope proteins of
the virus (F; and HN) in the CSF of neurology or neurosurgery patients and prior diagnosis of a
condition with a significant “iterative” or compulsive component.

Although Cryptovirus seropositivity did not necessarily correlate to CSF positivity (i.e., the
presence of antibody to the Crypfovirus Fo and HN proteins in the CSF) or a diagnosis of any
neuropathological condition, CSF positivity strongly correlated with a prior diagnosis of a significant
disorder of the central nervous system. These correlations were consistently found for patients with
certain diagnoses (e.g., SSPE, MS, CFS, and certain forms of idiopathic epilepsy) and incidentally
found for specimens from patients with other diagnoses (e.g., Alzheimer’s Disease).

Similar results were obtained for two CSF specimens analyzed by an immunblotting
technique (data not shown), or for serum and CSF specimens analyzed by an enzyme-linked-
immunosorbent-assay (ELISA; see Fig. 14), although these assays were performed on only a
proportion of CSF specimens due to the limited volumes available in some samples.

Although some patients presented with some of the above-mentioned symptoms and did not
have antibody to the virus in their CSF specimens, in no instances were Cryptovirus-specific
antibodies found in the CSF of patients that did not present with many of the symptoms and who had
not been diagnosed with a significant neuropathological or neuropsychological disorder.

In addition, seropositive individuals (i.e., those who have Cryprovirus-specific antibodies in
their serum) harbor the virus in a nonproductive, inapparent but inducible state in their PBMNCs.

While the presence of the virus in an individual patient’s PBMNCs did not symmetrically
correlate with the development of neuropathological disorder, these findings imply that the virus can
gain entry into the CNS via a microvascular incident (7.e., leakage of Crypfovirus carrying PBMNCs
into the CNS) or by immune system responses to other CNS stimuli (7.e., diapedisis of Crypfovirus-
carrying lymphocytes into the CNS as part of an inflammatory response to another infection; a Trojan
Horse phenomenon). Reference to a lack of symmetrical correlation means that, while all individuals
whose PBMNCs were examined and had Cryptovirus-specific antibodics in their CSF carried the
virus in those cells, not all individuals who were found to be carrying the virus in their PBMNCs
were, at that time, suffering from any ncurological, neurodegenerative, and/or neuropsychiatric
disorder.

The following examples reveal more detail.

(a) Alzheimer's Disease. As shown in Fig. 15, three matched sets of serum and CSF

(provided by the National Neurological Research Specimen Bank (NNRSB) in Los Angeles, CA)
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were examined by RIP analysis for the ability to precipitate the Crypiovirus Ty and IIN proteins from
radiolabeled acutely-infected CV-1¢ cells. While all three had Cryprovirus-specific antibodies in
their serum, only Patient 3 had these antibodies in his or her CSF. This implies that the illness
Patient 3 was suffering, diagnosed as Alzheimer’s disease, was complicated by concurrent
Cryptoviruy infection of the CNS tissues. Alternatively, Patient 3 could have been misdiagnosed, in
which case he or she could actually be suffering from a Cryptovirus-related neuropathy.

Even though the sample size 1s small, it is interesting that all three of the Alzheimer’s disease
patients had been exposed to Cryprovirus and were probably carrying it in their lymphocytes. It
appeared, unlikely, however, that Cryptovirus plays a role in the development of Alzheimer’s disease,

because Patients | and 2 did not appear to have the virus in their CNS tissues.

(b) Ataxic Cerebellar Syndrome, Atypical Viral Meningitis, Hydrocephalus, Idiopathic
Parasthesia and Status Epilepticus. A blind screen (i.e., none of the diagnoses or medical histories
pertaming to any of the specimens was provided prior to specimen screening) was conducted of 66
CSF specimens from neurology or neurosurgery patients who had CSF specimens taken for
diagnostic screening by the Department of Clinical Microbiology at the Royal Brisbane and Royal
Children’s Hospitals, in Brisbane, Queensland, Australia. Of these CSF specimens, ten were
Cryptovirus-positive (see Fig. 17). One of the ten Cryptovirus-positive CSF specimens was identified
as being from an adult male patient who had been diagnosed with ataxic cerebellar syndrome. (see
Fig. 12B). Another of the ten Cryprovirus-positive CSF specimens was identified as being from an
adult female patient who had been diagnosed with atypical viral meningitis (data not shown). A third
positive CSF specimen came from a 55 year old male that had presented with ataxia, memory loss,
blackouts, seizures, diplophia and headache and had been diagnosed with hydrocephalus, chronic
fatigue syndrome and possible epilepsy; a fourth positive CSF specimen was from an adult male who
had been diagnosed with idiopathic parasthesia; and a fifth positive CSF specimen was from a female
infant who presented with clonic hand movements and intractable seizures and was diagnosed with
hydrocephalus and status epilepticus (see also ¢ and d, below). Diagnoses and symptoms of the

remaining five Cryptovirus-positive CSF specimens were unavailable.

(c) Chronic Fatigue Syndrome (CFS). A number of adolescent and adult patients who
presented with symptoms of CFS were subsequently found to have high titers of anti-Cryplovirus
antibodies in their sera, demonstrating that primary infection with the virus can manifest as a chronic

febrile tracheo-bronchial illness with associated chronic malaise and lymphadenopathy. This is not
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unlike infectious mononucleosis in presentation (i.e., a sore throat and persistent “glandular fever”).
There was no evidence of acute encephalitic (or encephalopathic) disease in such patients or in any
other patient found to have Cryprovirus-specific antibodies in his or her serum or CSF. “Acute” is
taken here to mean presenting with rapid onset and symptoms within seven days.

Fifty-six serum specimens from patients who had been diagnosed with CFS were provided
for Cryptovirus screcning by regional physicians (Brisbane and Southeast Queensland). Eleven
matching CSF specimens were subsequently obtained. RIP analysis revealed that 54/56 (96.4%) of
the serum samples and 10/11 (90.9%) of the CSF specimens contained Cryptovirus-specific
antibodies (Fig. 16).

Including the patient who had been codiagnosed with hydrocephalus, epilepsy and CFS (see
Fig. 17 and data for Epilepsy, below), a total of 12 CSF specimens from CFS patients were analyzed
by RIP analysis and 11/12 (91.7%) had Cryptovirus-specific antibodics in them.

Patients who had been diagnosed with CFS almost always had two, or more, concurrent
diagnoses. These included: anorexia nervosa, MS, epilepsy, dysthymia (clinical depression),
schizophrenia, and manic depression (bipolar disorder). For example, one adolescent girl who was
co-diagnosed with both anorexia nervosa and chronic fatiguc syndrome (CFS) had Cryprovirus-
specific antibodies in her CSF. It is of note that the etiology of virtually all of these disorders is
idiopathic.

While the symptoms presented by CFS patients cover a broad spectrum, the spectrum is, in
fact, fairly discrete and representative of the illness. This is perhaps best illustrated by examination of
the medical records of five patients, presented below:

Patient PR was an adult male, 535 years of age, who was suffering primarily from mental
confusion, lethargy, memory loss, blurred vision, dysthymia, and petit mal seizures. EEG results
were abnormal, which indicates epileptiform disease. Patient PR was ambulatory with progressively
deteriorating CNS symptoms.

Patient DF was an adult male, 52 years of age, who was suffering primarily from mental
confusion, lethargy, memory loss, dysthymia, and petit mal seizures. EEG results were abnormal,
showing epileptiform responses in cortical and subcortical functions of the anterior hemispheres.
Patient DF was ambulatory with progressively deteriorating CNS symptoms.

Patient NB was an adult female, 36 vears of age, who was suffering primarily from mental
confusion, lethargy and extreme fatigue, memory loss, dysthymia, ataxia, blurred vision, and

parathesias, and had a history of glandular fever, recurrent sore throats of prolonged duration,
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tremors, and petit mal seizures. NB’s sister was diagnosed with anorexia and myoclonus. Patient NB
was bedridden or partially ambulatory with progressively deteriorating CNS symptoms.

Patient KT was an adult female, 27 years of age, who was suffering primarily from mental
confusion, loss of concentration, memory loss, anorexia, lethargy and extreme fatigue, and tremors,
and had a history of recurrent febrile lymphadenopathy. Patient KT was stable but bedridden and
only partially ambulatory.

Patient SS was an adult female, 23 years of age, who was suffering primarily from loss of
concentration, memory loss, and lethargy, and had a history of dysthymia beginning at age 14 and
EBV-negative glandular fever. Immediate family members (mother, father, two sisters, and one
brother) were all seropositive. In addition, SS’s mother had a 9 ycar history of dysthymia, and
Cryptovirus antigens were detected in her cultured PBMNC. Two years after sampling, Patient SS

was stable and ambulatory.

(d) Epilepsy and Hydrocephalus. RIP analysis was used to determine the presence of
Cryptovirus-specific antibodies in two clinical collections of CSF specimens. The first collection
included 66 specimens that were sclected at random from those submitted to the Department of
Clinical Microbiology at Royal Brisbane Hospital in Brisbane, Queensland by physicians in the
Department of Neurology and Neurosurgery (see b above). None of the diagnoses or medical
histories pertaining to any of the specimens was provided prior to specimen screening. Fig. 17
illustrates the results of RIP assays conducted with CSF from this collection. The positive CSF
precipitate in Lane 2 was subsequently found to have come from a 55-year old adult male (RW) who
presented with ataxia, memory loss, blackouts, seizures, diploplia, and hecadaches. He was
determined to have a hydrocephalic condition and underwent surgery to insert a ventricular shunt to
alleviate the condition. He had been diagnosed with hydrocephalus, epilepsy and Chronic Fatigue
Syndrome (CFS).

Ten of the 66 CSF specimens in Collection 1 were found to contain Cryptovirus-specific
antibody (15%). Diagnoses were obtained for five of these patients and included: (1) hydrocephalus
and intractable seizures in an infant female who subsequently died (see Fig. 12B), (2) ataxic
cerebellar syndrome in an adult male (see Fig. 12B), (3) atypical viral meningitis in a female child,
(4) parathesia in an adult male, and (5) hydrocephalus, epilepsy and CFS in the patient described in

connection with Fig. 17.
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Diagnoses were obtained for only two of the 56 Cryptovirus-negative CSF specimens: one
patient (WK, a male) was diagnosed with acute viral meningitis and one (SG, a female) was
diagnosed with 1diopathic intracranial hypertension.

The second collection (Collection 2) included 20 CSF specimens from children (<12 years
old) that were collected by neurologists at Camperdown Children’s Hospital in Sydney, New South
Wales, Australia. Again, none of the diagnoses or medical histories pertaining to any of the
specimens was provided prior to specimen screening. However, in this collection a request had been
made to include an undisclosed number of CSF specimens from children who had either presented
with epileptiform illness or had been diagnosed with some form of idiopathic epilepsy.

Fig. 18 illustrates the results of RIP assays conducted with CSF from Collection 2. The CSF
precipitate analyzed in Lane 1 was from a newborn infant who developed intractable seizures and
died in status epilepticus (Patient CT, below) and the precipitate analyzed in Lane 2 was from a child
who had been given a diagnosis of Lennox-Gasteau/generalized epilepsy (Patient LB, below),
respectively. The background noisc in this autoradiogram was high as a result of the long-term
exposure (30 days) required to see the bands.

Six of the 20 CSF specimens provided in the (biased) Collection 2 were found to have
Cryptovirus-specific antibodies, and it was subsequently learned that this screening had identified 6
of the 7 specimens from patients who had been diagnosed with epilepsy or other forms of
epileptiform illness and had been included in the collection. The six Cryprovirus-positive CSF
specimens came from the following patients: (1) CT, a neonate with intractable fits and seizures, who
died in status epilepticus, (2) LB, who was diagnosed with Lennox-Gasteau epilepsy and generalized
epilepsy, (3) BM, who was diagnosed with severe retardation and epilepsy, (4) FZ, a two-month old
child with intractable seizures who died in siatus epilepticus, (5) CN, who had hydrocephalus,
cerebral palsy, and epileptiform seizures, and (6) LD, who had primary infantile spasms.
Hydrocephalus was codiagnosed in 3 of 8 patients diagnosed with epilepsy or other epileptiform
illness.

Although one of the 14 Cryptovirus-negative CSF specimens was obtained from a patient
who had been diagnosed with epilepsy, diagnoses were not provided for the remaining specimens.
They were simply characterized as pediatric neurology or neurosurgery specimens from
asymptomatic patients (i.e., patients who had not presented with epileptiform symptoms or been

diagnosed with epileptiform illness).
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(€) Multiple Sclerosis (MS). Clinical specimens from patients with MS comprise onc of the
largest groups of materials screened (38 serum samples and 30 CSF samples including 30 matched
sets of each). Eight of the serum samples came from MS patients in Brisbane, Queensland who had
debilitating diseasc and were living in a nursing home run by the National Multiple Sclerosis Society
of Australia. No CSF specimens were acquired from these patients. The 30 matched sets of serum
and CSF were provided by the National Neurological Research Specimen Bank (NNRSB) in Los
Angeles.

Fig. 19 illustrates the results of RIP assays conducted with serum samples of 5/30 MS
patients provided by the NNRSB. The results obtained from an additional 25 serum specimens
provided by thc NNRSB are shown in Fig. 20, and the RIP results from 16/30 of the CSF specimens
from MS patients provided by the NNRSB are shown in Fig. 21. RIPs performed using the remaining
8 specimens resulted in similar profiles (data not shown). As shown in Figs. 19-21, the results of
these analyses demonstrated that all patients had high levels of Crypfovirus-specific antibodies in

their serum (100%) and 29/30 had Cryptovirus-specific antibodies in their CSF (96.7%).

(). Subacute Sclerosing Panencephalitis (SSPE). The anomalies that have been observed
which are inconsistent with measles virus alone being the sole cause of SSPE (see Discussion of
Related Art) can be explained by the cvidence that the actiopathogenesis of SSPE involves dual
infection of the CNS by measles and Cryprovirus (which was isolated from SSPE patients).

Sera from SSPE patients were found to precipitate the major nucleocapsid protein of the virus
(NP, 63 kD) from nonproductively-infected AV3/SSPE cells (see Fig. 22). Fig. 22 is a photograph of
an autoradiogram obtained following creation of RIP profiles of the Cryptovirus NP protein (p63)
precipitated from [**S]-methionine-labeled AVy/SSPE cells by the sera of six Australian SSPE
patients (Lanes 1-6) and six control sera (Lanes 7-12; sera from pediatric patients without antibodies
to the Cryptovirus major envelope proteins (F,, HN).

Fig. 23 is a photograph of an autoradiogram of RIP profiles of measles virus-specific and
Cryptovirus-specific proteins precipitated from [**S]-methionine-labeled measles virus-infected CV-
lc cells (Lane MV), Cryprovirus-infected CV-1c cells (Lane CV) or a mixture of both (Lane B) by
CSF sampled from an 1l-year old male diagnosed with SSPE. lane V = gradient-purified
Cryptovirus virions from [**S]-methionine-labeled Cryptovirus-infected CV-1¢ cells. Fig. 23 shows
that CSF from this SSPE patient precipitated both Cryptovirus and measles virus proteins. The
results of this assay demonstrate that SSPE CSF contains both measles virus-specific and

Cryptovirus-specific antibodies (i.e. antibody to the HN protein of measles virus (Lane MV) and the
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HN and F, proteins of Cryptovirus virus (Lane CV) and that both are present in nearly equal amounts.
This was unique, since none of the other CSFs samples that precipitated Cryptovirus proteins (e.g.,
from MS, CFS, or epilepsy patients) also preciptated the measles virus HN protein.

The RIP profile of Crypfovirus-specific proteins precipitated by this CSF specimen is typical
of those produced by the “Cryprovirus-positive” CSFs of MS patients, CFS patients and 1diopathic
epilepsy patients tested to date (compare Figs. 12A and 17). While there was considerable variation
in the strength of the antibody response to the F, and HN proteins, there appeared to be little variation
in the presence of antibody to one protein or the other. There was, however, a variable response to
the F, and F, proteins (i.e., in many patients, such responses appeared to be absent). This paradox
may relate to the proteolytic cleavage of the protein in sifu and corresponding immune responses (i.e.,
the Fy protein is efficiently cleaved by some patients, generating the F, and F, fragments and
ultimately exposing their immune system to them); in other patients the protein may be cleaved less
efficiently (or not at all) and, therefore, these patients do not generate as much of an antibody

response to the fragments).

Example 9. Correlations Between Affected Human Patients and Experimentally-Infected Animals

Some of the examples herein highlight the epileptiform symptomology presented by many of
the patients who have Crypfovirus-specific antibodies in their cerebrospinal fluid (CSF) or by mice
experimentally-infected with the virus. This association is strong, but not all patients with
Cryptovirus-specific antibodies in their CSF present with overt seizures or convulsions.  There Is
instead a spectrum of responses, from little or no seizure activity, through mild activity (pesir mal or
“absence” seizures), to recurrent and intractable grand mal seizures (the occurrence of which is often
misunderstood by the lay public to be the defining symptom of all forms of epilepsy; see Epilepsy: A
Comprehensive Texthook, Engel, Jr. J. and Pedley, T.A., Eds., Lippincott-Raven, 1997).

With regard to the development of symptoms and manifestations of human Cryptovirus-
infcctions,lit is essential to be cognizant of the spatial (“where”), temporal (“when”), and quantum
(“what else”) factors involved: (1) which cells, tissues, neural tracts and CNS structures become
infected by the virus, (2) the developmental state of those systems at the time of infection, and (3) the
role of environmental and host factors in development and progress of the infection, respectively.

For example, the data presented here establish a strong correlation between the development
of epileptiform symptomology and early CNS infection with the virus (i.e., in infancy, early

childhocd or adolescence and in experimentally-infected neonatal mice), this correlation is less strong
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in adults (and adult mice who do not develop epileptiform symptoms) and the spectrum of CNS
manifestations obscrved is much wider.

Generally, the characteristic most frequently and consistently presented by humans or
animals that have been experimentally infected with the virus is the development of “iterative” or
“compulsive” neuropathies and behaviors. This is most likely due to the selective loss of (or
immunopathological damage done to) neurons (e.g. interneurons) or neuron tracts in different parts of
the central nervous system (CNS) at different times or at different stages of CNS development.

When the medical rccords of patients who had Crypfovirus-specific antibodies in their CSF
were examined, all of the patients had been diagnosed with one or more serious neurological
disorders. These included, but were not limited to:

(1) subacute sclerosing panencephalitis (SSPE): 4 of 4 CSFs tested (100%), all adolescent
patients),

(2) idiopathic / cryptogenic epilepsy: 6 of 7 CSFs tested (85.7%), from infants and children
presenting with scizures and diagnosed with idiopathic or cryptogenic forms of epilepsy;

(3) multiple sclerosis (MS): 29 of 30 CSFs tested (96.7%) all adult specimens; and

(4) chronic fatigue syndrome (CFS) / clinical depression: 11 of 12 CSFs tested (91.7%), all
adult specimens,

These results demonstrate a clear correlation between Cryptovirus-specific antibodies in the
CSF and a narrow spectrum of CNS diseases. Although the diseases listed above have been defined
as representatives of discrete pathognomonic entities, there is in reality substantial overlap between
the symptoms presented by these patients and their diagnoses. For example, virtually every patient
eventually diagnosed with SSPE is initially diagnosed with epilepsy. Similarly, early stage MS 1s
extremely similar in presentation to CFS, and clinical depression is a common characteristic of both.
Not surprisingly, another name for CFS is “atypical multiple sclerosis” (in Bell, The Disease of a
Thousand Names, Pollard Publications, Lyndonville, NY [1991]).

There is a strong correlation between (1)the age of thosc patients who had scvere
epileptiform illness (SSPE and epilepsy, the majority of whom are infants, children, or adolescents)
and (2) the age of those patients who had more diffuse or subtle neurclogical dysfunction (¢.g., MS
and CFS patients who were all adults). Furthermore, SSPE, certain forms of idiopathic and
cryptogenic epilepsy, and MS have many neuropathological characteristics in common. These
include areas of discrete, focal or disseminated sclerosis (scar formation in CNS tissue), dysplastic
lesions (either as the result of immunopathological processes or neuron tract loss), and perivascular

cuffing of immune cells (evidence of inflammatory processes in the vicinity of lesions). Thus, each
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of these diseases could represent a different pathological “complex” of spatial, temporal, and quantum
tactors that have Cryptovirus infection of CNS tissues as a shared characteristic. With respect to
SSPE, previous data have established (and the data here confirm) that measles virus is also involved
in this illness. SSPE is caused by widespread CNS infection by both viruses (resulting in
inflammatory and disseminated sclerosis across the white matter of the brain) while certain forms of
idiopathic epilepsy represent early infection of the CNS by Cryprovirus alone (resulting in the loss of
susceptible interneurons and neuron tracts and the development of discrete dysplastic lesions). MS,
occurring almost exclusively in adults, represents the pathological outcome of late and focal
Cryprovirus infection of the CNS - due to the restriction of Cryptovirus replication in fully
differentiated CNS tissues and the effective partitioning of brain by the mature glial architecture.

In summary, intracranial inoculation of mice with the virus, or with cells nonproductively-
infected with the virus, tesults in the subacute development of neuropathological discases in a
significant proportion of the animals. These discases are closely akin to the spectrum of human
neuropathies seen in patients with Cryprovirus-specific antibodies in their cerebrospinal fluids.

Further, although patients with Cryptovirus-positive CSF had been diagnosed with a
spectrum of illnesses, there was a clear partitioning of patients into two groups (1) infants, children
and adolescents with illnesses dominated by subacute epileptiform physical symptoms which were
often life-threatening and (2) young adults and adults with slowly-developing chronic illnesses which
presented with less pronounced physical symptoms but significant neuropsychological components
which were usually not life-threatening.

These findings support the conclusion that Crypfovirus is responsible for a neurological
spectrum disorder whose ultimate manifestation depends on (1) the age of the individual when they
contract the primary infection, (2) the mechanism by which the virus gains entry into the CNS tissuc,
(3) the extent of the infection at that time, (4) the stage of development of the CNS when it becomes
infected, (5) the part of the CNS which becomes infected, (6) genetic factors (e.g., iImmune system
defects, neurological malformaticns, the presence for absence of virus receptors on CNS tissues, ¢tc.)
and (7) other environmental factors (e.g., the occurrence of head trauma, neurosurgery of any kind,
prior or concurrent infection of CNS tissue by other agents, exposure to drugs or toxic chemicals,

etc.).

A number of embodiments of the invention have been described. Nevertheless, 1t will be
understood that various modifications can be made without departing from the spirit and scope of the

invention. Accordingly, other embodiments are within the scope of the following claims.
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The claims defining the invention are as follows:

1. An isolated nucleic acid, comprising:

(&) contiguous nucleotide positions 1-15246 of (SEQ ID NO: 1);

B) a mucleotide sequence complementary to (A); or

© Cryptovirus-specific fragment of (A) or (B), comprising a nucleic acid
segment selected from the group consisting of:

(1) contiguous nucleotide positions 152-1678 of (SEQ ID NO:l), 2
complementary sequence, or 2 degenerate coding sequence;

(i) contiguous mnucleotide positions 1850-2515 of (SEQ ID NO:l), 2
complementary sequence, or a degenerate coding sequence;

(iii) contiguous nucleotide positions 1850-3023 of (SEQ ID NO:1), a
complementary sequence, or 2 degenerate coding sequence;

(iv) contiguous rnucleotide positions 1850-3023 of (SEQ ID NO:1)
combined with a further insertion of two guanine residues between nucleotide position
2339 of (SEQ ID NO:1) and mucleotide position 2340 of (SEQ ID NO:l), a
complementary sequence, or a degenerate coding SeqUENCE;

V) contiguous nucleotide positions 3141-4271 of (SEQ ID NO:1), 3
complementary sequence, or a degenerate coding sequence;

(vi) contiguous nucleotide positions 4530-6182 of (SEQ ID NO:), a
complementary sequence, or a degenerate sequence,

(vii)  contiguous nucleotide positions 4587-6182 of (SEQ ID NO:1), a
complementary sequence, or a degenerate sequence;

(viii)  contiguous nucleotide positions 4587-4835 of (SEQ ID NO:l), 2
complementary sequence, Or a degenerate sequence;

(ix) contiguous nucleotide positions 4836-6182 of (SEQ ID NO:1), a
complementary sequence, or a degenerate sequence;

x) contiguous nucleotide positions 4272-6515 of (SEQ ID NO:l), 2
complementary sequence, or a degenerate coding sequence;

(xi) contiguous nucleotide positions 6303-6434 of (SEQ ID NO:1), 2
complementary sequence, or a degenerate coding sequence;

(xii)  contiguous mnucleotide positions 6584-8273 of (SEQ ID. NO:l), a
complementary sequence, or a degenerate coding seqUENCE; and

(xiii) ~ contiguous nucleotide positions 8414-15178 of (SEQ ID NO:), a

complementary sequence, or a degenerate coding sequence; and
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(xiv) contiguous nucleotide positions 1684-1701 (of SEQ ID NO:1),
complementary sequence, or a degenerate coding sequence; and

(xv)  contiguous mucleotide positions 1700-1717 (of SEQ ID NO:1),
complementary sequence, or a degenerate coding sequence; and |

(xvi)  contiguous nucleotide positions 4283-4300 (of SEQ ID NO:1),
complementary sequence, or a degenerate coding sequence; and

(xvii) contiguous nucleotide positions 4299-4316 (of SEQ ID NO:1),
complementary sequence, or a degenerate coding sequence; and

(xviii) contiguous nucleotide positions 4285-4302 (of SEQ ID NO:),
complementary sequence, or a degenerate coding sequence; and

(xix)  contiguous nucleotide positions 4300-4317 (of SEQ ID NO:),
complementary sequence, or 4 degenerate coding sequence; and

(xx)  contiguous nucleotide positions 4518-4535 (of SEQ ID NG:1),
complementary sequence, or 2 degenerate coding sequence; and

(xxi)  contiguous nucleotide positions 4533-4550 (of SEQ ID NO:1),
complementary sequence, or a degenerate coding sequence; and

(xxii) contiguous pucleotide positions 6191-6208 (of SEQ ID NO:1),
complementary sequence, or a degenerate coding sequence; and

(xxiii) contiguous nucleotide positions 6116-6133 (of SEQ ID NO:1),
complementary sequence, or 2 degenerate coding sequence; and

(xxiv) contiguous nucleotide positions 6192-6209 (of SEQ ID NO:1),
complementary sequence, or a degenerate coding sequence; and

(xxv) contiguous nucleotide positions 7501-7518 (of SEQ ID NO:1),
complementary sequence, or a degenerate coding sequence; and

(xxvi) contiguous nucleotide positions 7517-7534 (of SEQ ID NO:1),

comnplementary sequence, Or a degenerate coding sequence; and

18

(xxvil) contigaous nucleotide positions 4292-4549 (of SEQ ID NO:1), a

complementary sequence, or 2 degenerale coding sequence.

2. The nucleic acid of Claim 1, wherein the nueleic acid is RNA.

3. The nucleic acid of Claim 1, wherein the nucleic acid is cDNA.

4. A nucleic acid construct, comprising the nucleic acid of any one of
¢laims 1 to 3.

5. An expression vector, comprising the nucleic acid construct of Claim 4

6. A cloning vector, comprising the nucleic acid construct of Claim 4.
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7. A host cell, comprising the expression vector of Claim 5 or the cloning
vector of Claim 6.
8. The host cell of Claim 7, wherein the cell is a mammalian cell.
9. An isolated Cryptovirus protein encoded by a nucleic acid segment
comprising:

(A) contiguous nucleotide positions 152-1678 of (SEQ ID NO:1) or 2
degenerate sequence;

®) contiguous nucleotide positions 1850-2515 of (SEQ ID NO:1) or 2
degenerate sequence;

©) contiguous nucleotide positions 1850-3023 of (SEQ ID NO:1)
combined with a further inscrtion of two guanine residues between nucleotide position
2339 of (SEQ ID NO:1) and nucleotide position 2340 of (SEQ ID NO:1), or a degenerate
sequence;

D) contiguous nucleotide positions 3141-4271 of (SEQ ID NO:l) or 2

degenerate sequence;
(E) contiguous nucleotide positions 4530-6182 of (SEQ ID NO:1) or 2

degenerate sequence;

(F contiguous mucleotide positions 4587-6182 of (SEQ ID NO:1) or a
degenerate sequence;

(@) contiguous nucleotide positions 4587-4835 of (SEQ ID NO:1) or a
degenerate sequence, |

() contiguous nucleotide positions 4836-6182 of (SEQ ID NQ:1) or a
degenerate sequence;

¢)) contiguous nucleotide positions 6303-6434 of (SEQ ID NO:1) or &
degenerate scquence;

4)) contiguous nucleotide positions 6584-8278 of (SEQ ID NO:1) or a
degenerate sequence; or

X contiguous nucleotide positions 8414-15 178 of (SEQ ID NO:1) or a
degenerate sequence. '

10. The protein of Claim 9, wherein the protein is a Cryptovirus envelope
protein encoded by a nucleic acid segment comprising (E), (F), (@), (H), (D), or (J)-

11. A, chimeric protein, comprising a Cryptovirus protein encoded by a
nucleic acid segment comprising:

(A) contiguous mucleotide positions 152-1678 of (SEQ ID NO:1) or a

degenerate sequence;
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(B) contiguous nucleotide positions 1850-2515 of (SEQ ID NO:1) or a
degenerate sequence;

©) contiguous nucleotide positions 1850-3023 of (SEQ ID NO:1)
combined with a further insertion of two guanine residues into the nucleotide sequence
between nucleotide position 2339 of (SEQ ID NO:1) and nucleotide position 2340 of
(SEQ ID NO:1), or a degenerate sequence;

(D) contiguous nucleotide positions 3141-4271 of (SEQ ID NO:1) or a
degenerate sequence;

(E) contiguous nucleotide positions 4530-6182 of (SEQ ID NO:1) or a
degenerate sequence;

(F) contiguous nucleotide positions 4587-6182 of (SEQ ID NO:1) or a
degenerate sequence;

(G) contiguous nucleotide positions 4587-4835 of (SEQ ID NO:1) or a
degenerate sequence;

(H) contiguous nucleotide positions 4836-6182 of (SEQ ID NO:1) or a
degenerate sequence;

) contiguous nucleotide positions 6303-6434 of (SEQ ID NO:1) or a
degenerate sequence;

J) contiguous nucleotide positions 6584-8278 of (SEQ ID NO:l) or a
degenerate sequence; or

(K) contiguous nucleotide positions 8414-15178 of (SEQ ID NO:1) or a
degenerate sequence.

12. The chimeric protein of claim 11 wherein the Cryptovirus protein is a
Cryptovirus envelope protein encoded by a nucleic acid segment comprising (E), (F), (G),
(H), (D) or J).

13. Use of the protein of any one of claims 9 to 12 in producing a
Cryptovirus-specific antibody.

14, An isolated antibody that specifically binds the protein of claim 9 or 10.

15. The antibody of claim 14, that specifically binds a Cryptovirus envelope
protein encoded by:

(A) contiguous nucleotide positions 4530-6182 of (SEQ ID NO:1) or a
degenerate sequence;

(B) contiguous nucleotide positions 4587-6182 of (SEQ ID NO:1) or a

degenerate sequence;
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© contiguous nucleotide positions 4587-4835 of (SEQ ID NO:1) or a
degenerate sequence;

(D) contiguous nucleotide positions 4836-6182 of (SEQ ID NO:1) or a
degenerate sequence;

(E) contiguous nucleotide positions 6303-6434 of (SEQ ID NO:1) or a
degenerate sequence;

F contiguous nucleotide positions 6584-8278 of (SEQ ID NO:1) or a

degenerate sequence.

16. The antibody of claim 14 or 15, wherein the antibody is a polyclonal.

17. The antibody of claim 14 or 15, wherein the antibody is monoclonal.

18. The antibody of claim 14 or 15, wherein the antibody is chimeric.

19. Use of the antibody of any one of claims 14 to 18 in manufacturing a

medicament for the treatment of Cryptovirus infections.

20. An isolated viral particle comprising the nucleic acid of claim 1.

21. A composition of matter, comprising the nucleic acid of any one of
claims 1 to 3, the protein of any one of claims 9 to 12, the antibody of any one of claims
14 to 18, or the virion of claim 20; and a carrier.

22. An isolated viral particle, comprising the protein of any one of claims 9
to 12.

23. An isolated Cryptovirus particle, comprising a genome having a
nucleotide sequence entirely complementary to (SEQ ID NO:1).

24, Use of the nucleic acid of any one of claims 1 to 3, the nucleic acid
construct of claim 4, the protein of any one of claims 9 to 12, the viral particle of claim 20
or 22, or Cryptovirus particle of claim 23, in manufacturing a vaccine.

25. The use according to claim 24, wherein the viral particle is an

attenuated virion.

26. The use according to claim 24, wherein the viral particle is a killed
virion.

27. An isolated Cryptovirus particle, wherein the Cryptovirus is Strain
BBR.

28. A probe or primer, comprising the nucleic acid of any one of claims 1 to
3.

29. A method of detecting the presence or absence of a Cryptovirus protein

in a sample of a biological material, comprising:
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contacting the sample of the biological material with the antibody of any one of
claims 14 to 18; and

detecting specific binding of the antibody to a constituent of the sample, wherein
the presence of specific binding indicates the presence of the Cryptovirus protein in the
sample.

30. A method of detecting the presence or absence of a Cryptovirus-specific
RNA in a sample of a biological material, comprising:

obtaining a sample of a biological material comprising RNA;

contacting the sample with the probe of claim 28 under at least moderately
stringent hybridization conditions, wherein the formation of detectable hybridization
product indicates the presence of the Cryptovirus-specific RNA in the sample.

31. A method of detecting the presence or absence of a Cryptovirus-specific
RNA in a sample of a biological material, comprising:

obtaining a sample of a biological material comprising RNA;

amplifying Cryptovirus-specific RNA in the sample using at least one primer of
claim 28 in an amplification reaction mixture;

then detecting the presence or absence of Cryptovirus-specific nucleic acid
amplification products in the amplification reaction mixture, wherein the presence of the
amplification products in the reaction mixture indicates the presence of the Cryptovirus
RNA in the sample.

32. The method of any one of claims 29 to 31, wherein the biological
material is a cellular matenal.

33. The method of any one of claims 29 to 31, wherein the biological
material is blood or serum.

34. The method of any one of claims 29 to 31, wherein the biological
material is cerebrospinal fluid.

35. The method of any one of claims 29 to 31, wherein the biological
material is lymphoid tissue.

36. The method of any one of claims 29 to 31, wherein the biological
material is nervous tissue.

37. The method of claim 36, wherein the nervous tissue is brain tissue.

38. A method of detecting the presence or absence of a Cryptovirus-specific
antibody in a sample of a biological material, comprising;:

contacting the sample with the protein of claim 9 or 10;

allowing the formation of a specific protein-antibody complex;
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detecting the presence of the specific protein-antibody complex, wherein the
presence of a specific protein-antibody complex indicates the presence of the
Cryptovirus-specific antibody in the sample.

39. A method of detecting the presence of a Cryprovirus-specific antibody
in a sample of a biological material, comprising:

contacting the sample with the protein of claim 11 or 12;

allowing the formation of a specific protein-antibody complex;

detecting the presence of the specific protein-antibody complex, wherein the
presence of a specific protein-antibody complex indicates the presence of Cryptovirus-
specific antibody in the sample.

40. An assay method for detecting the presence or absence of an antibody
that selectively binds Cryprovirus in a sample of an antibody-containing biological
material originating from a human, comprising:

contacting the sample, the sample originating from an individual suspected of
having a Cryptovirus infection, with the envelope protein of claim 10, such that, if
antibody selectively binding Cryptovirus is present, an antibody-bound envelope protein
complex forms;

contacting any antibody-bound envelope protein complexes thus formed with
anti-human antibody-binding antibody, and allowing the formation of complexes of the
antibody, with the antibody-bound envelope protein complexes; and

detecting the presence or absence of any antibody-bound envelope protein
complexes thus formed, the presence of such complexes indicating the presence in the
sample of antibody selectively binding Cryptovirus.

4]. An assay method for detecting the presence or absence of antibody that
selectively binds Cryptovirus antigen in a sample of an antibody-containing biological
material originating from a human, the method comprising;:

contacting the sample, the sample originating from an individual suspected of
having a Cryptovirus infection, with the viral particle of claim 22, such that, if antibody
selectively binding Cryprovirus antigen is present, an antibody-bound virus complex
forms;

contacting any antibody-bound virus complexes thus formed with anti-human
antibody-binding antibody, and allowing the formation of complexes of the anti-human

antibody-binding antibody with the antibody-bound virus complexes; and
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detecting the presence or absence of any complexes formed, the presence of such
complexes indicating the presence in the sample of antibody selectively binding
Cryptovirus antigen.

42. A method of detecting Cryptovirus infection in a mammal, comprising:

obtaining a sample of a biological material from the mammal; and

performing the method of any one of claims 29 to 41, using the sample, whereby
detecting the presence of the Cryptovirus protein, Cryptovirus-specific RNA, and/or
Cryptovirus-specific antibody in the sample indicates a Cryptovirus infection in the
mammal.

43. The method according to any one of claims 38 to 42, wherein the
biological material is cellular material.

44, The method according to any one of claims 38 to 42, wherein the
biological material is blood or serum.

45. The method according to any one of claims 38 to 42, wherein the
biological material is cerebrospinal fluid.

46. The method according to any one of claims 38 to 42, wherein the
biological material is lymphoid tissue.

47. The method according to any one of claims 38 to 42, wherein the

biological material is nervous tissue.

48. The method according to claim 47, wherein the nervous tissue is brain
tissue.

49, The method of claim 42, wherein the mammal 1s a human.

50. The method of claim 49, wherein the human has a neurological,

neurodegenerative, and/or neuropsychiatric disease.

51 The method of claim 49, wherein the human has a primary
tracheobronchial and/or lymphadenopathy-associated illness.

52. A method of isolating a Cryptovirus virion, comprising:

(a) culturing a plurality of peripheral blood mononuclear cells that have
been obtained from a human having a Cryprovirus infection, in an artificial aqueous
medium comprising an agent that increases cellular guanylyl cyclise activity.

(b) co-culturing the plurality of peripheral blood mononuclear cells with a
plurality of mammalian amnion cells in fresh artificial aqueous medium comprising an
agent that increases cellular guanylyl cyclise activity.

(c) passaging the peripheral blood mononuclear cells with the mammalian

amnion cells in co-culture.
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(d) co-cultivating a plurality of mammalian epithelial cells together with the
peripheral blood mononuclear cells and the mammalian amnion cells in fresh artificial
aqueous medium comprising an agent that increases cellular guanylyl cyclise activity; and

(e) separating a supernatant of the aqueous medium from the cells, to obtain
a Cryptovirus virion in the supernatant.

53. A method of propagating a Cryptovirus, comprising:

(a) exposing a plurality of mammalian epithelial cells to a plurality of cell
free Cryptovirus virions, said Cryptovirus virions having been isolated by the method of
claim 52; and

(b) further cultivating the mammalian epithelial cells, thus virion-exposed,
in an artificial aqueous medium comprising an agent that increases the activity of cellular
guanylyl cyclise.

54. A method of producing a mammalian cell line non-productively
infected with Cryptovirus, comprising:

(a) co-culturing peripheral blood mononuclear cells that have been obtained
from a human having a Cryptovirus infection, with mammalian amnion cells, in an
artificial aqueous medium comprising an agent that increases cellular guanylyl cyclise
activity, such that the mammalian amnion cells become non-productively infected by
Cryptovirus, and

(b) passaging the non-productively infected mammalian amnion cells with
the peripheral blood mononuclear cells, whereby the co-culture becomes a monoculture
of the non-productively infected mammalian amnion cells.

5S. The method according to any one of claims 52 to 54, wherein the
mammalian amnion cells are human amnion cells.

56. The method of claim 55, wherein the human amnion cells are AV; cells.

57. The method of any one of claims 52 to 54, wherein the mammalian
epithelial cells are simian epithelial cells selected from the group consisting of Vero or
CV-1 cells.

58. The method of claim 57, wherein the CV-1 cells are subline CV-1 cells.

59. The method of any one of claims 52 to 58, wherein the agent that
increases cellular guanylyl cyclase activity is cyclic GMP, insulin, zinc dication, or a
combination of any of these.

60. The method of claim 59 wherein the cyclic GMP is in a concentration of

about 0.05 to about SmM in the artificial aqueous medium.
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61. The method of any one of claims 52 to 58, wherein the agent that
increases cellular guanylyl cyclase activity is nitric oxide or a nitric oxide donor selected
from the group consisting of organic nitrate compounds, iron nitrosyl compounds, S-
nitrosothiol compounds, sydnonimine compounds, and nonoate compounds.

62. The method of any one of claims 52 to 61, wherein the aqueous medium
further comprises glutamine.

63. A method of producing a mammalian epithelial cell line acutely infected
with Cryptovirus, comprising the method of claim 53.

64. A mammalian epithelial cell acutely infected with Cryptovirus, said cell
being produced by the method of claim 53 or 63.

65. A cell non-productively infected with Cryptovirus, wherein said cell is

produced in accordance with the method of claim 54.

66. An in vitro method of screening a potential antiviral therapeutic agent,
comprising:

(a) culturing the cell of claim 64;

(b) exposing the cells to the potential antiviral therapeutic agent; and

(c) measuring the effect of the agent on Cryprovirus replication and/or

Cryptovirus virion assembly, wherein inhibition of Cryptovirus replication and/or
Cryptovirus virion assembly relative to a control indicates antiviral activity of the

potential therapeutic agent.

67. An in vitro method of screening a potential antiviral therapeutic agent,
comprising;:

(a) culturing the cell of claim 65;

(b) exposing the cells to the potential antiviral therapeutic agent; and

©) measuring the effect of the agent Cryprovirus replication, Cryptovirus

genome replication, and/or Cryptovirus-specific transcription, wherein inhibition of
Cryptovirus replication, Cryptovirus genome replication, and/or Cryptovirus-specific
transcription, relative to a control, indicates antiviral activity of the potential therapeutic
agent.

68. An animal model for the study of human diseases, comprising a non-
human mammal, said non-human mammal having been artificially inoculated with an
infectious cell-free Cryptovirus having a genome comprising a single stranded RNA
complementary to (SEQ ID NO:1), or having been inoculated with a cell non-

productively-infected with the Cryptovirus, whereby the non-human mammal exhibits at
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least one symptom characteristic of a human disease after being thus inoculated, said
symptom not being previously exhibited by the non-human mammal.

69. The animal model of claim 68, wherein the non-human mammal is a
rodent or lagomorph.

70. The animal model of claim 68, wherein the non-human mammal is a
non-human primate.

71. The animal model of any one of claims 68 to 70, wherein the human

disease is a neurological, neurodegenerative, and/or neuropsychiatric disease.

72. An in vivo method of screening a potential therapeutic agent,
comprising;:
(a) administering the potential therapeutic agent to be screened to the

animal model of any one of claims 68 to 71, wherein the non-human mammal exhibits,
before administration of the potential therapeutic agent, at least one symptom
characteristic of a human disease; and

(b) detecting the presence or absence of a beneficial antiviral effect of the
potential therapeutic agent, wherein the presence of a beneficial antiviral effect indicates

activity of the potential therapeutic agent.

73. An in vivo method of screening a potential prophylactic agent,
comprising:
(a) administering the potential prophylactic agent to be screened, to a non-

human mammal not previously having a symptom of a human disease;

(b) inoculating the non-human mammal with an infectious cell-free
Cryptovirus having a genome comprising a single stranded RNA complementary to (SEQ
ID NO:1), or with a mammalian cell non-productively-infected with the Cryptovirus; and

©) detecting the subsequent presence or absence in the non-human
mammal of a beneficial antiviral effect, whereby the presence of a beneficial antiviral
effect in the inoculated non-human mammal indicates activity of the potential
prophylactic agent.

74. The method of claim 73, wherein the potential prophylactic agent is an
immunoprophylactic agent.

75. The method of claim 72 or 73, wherein the non-human mammal is a
rodent or a lagomorph.

76. The method of claim 72 or 73, wherein the non-human mammal is a

non-human primate.
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77. The method of any one of claims 72 to 76, wherein the human disease is

a neurological, neurodegenerative, and/or neuropsychiatric disease.

78. An anti-Cryptovirus antibody detecting kit, comprising:

the Cryptovirus particle of claim 22 or 23; and

a labelled anti-human antibody-binding antibody.

79. The detecting kit of claim 78, wherein the kit further comprises a solid

matrix for supporting said Cryptovirus particle.

80. An anti-Cryptovirus antibody detecting kit, comprising:

the protein of any one of claims 9 to 12; and

a labelled anti-human antibody-binding antibody.

81. The detecting kit of claim 80, wherein the kit further comprises a solid

matrix for supporting said protein.
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00241 ACTAAAACCG GTEATCAGGG TATTTETACT AACCTCTAAT AACCCAGAGC TAAGATCCCG 2
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00241 ACTAAAACCG GTAATCAGGG TATTTATACT AACCTCTAAT AACCCAGAGC TAAGATCCCG
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TTCTGCCTAC

PLEETEETEE
TTCTGCCTAC
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CTTACAATGT
[F b EH
CTCACAATGT

TCACCAGAAG

CITEEEELT
TCACCAGARAG
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TTAATZCCCA
FELEL Hidd
TTAATCCCCA

GCAGAAGATC

PrEberritd
GCAGAAGATC

GGAACTGCAT

FETTTTTTH
GGAACTGCAT

GCATGGATAG

AERNEEREN
GCATGGATAG

AAACGCCTGC

REREREAEE
AAACGCCTGC

GAGGCTCGAC

ARRRRRAEN
GAGGCTCGAC

ACCTTTGAAC
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ACCTTTGAAC

GTAGGGGATG
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GTAGGGGATG
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GGATTGTTCT

PEETEEETE
GGATTGTTCT

TTTCGCTACC

AERRRRARN
TTTCGCTACC

CTGATATCGA

Pririrren)
CTGATATCGA

Ala Arg
ATGCTCGCTC
Frrr o
ATGCACGTTC

TACCTGACAC

PEEsrrerd
TACCTGACAC

Asp
GGGACGAGAT
e 1Tertd
GGGATGAGAT

TGACTTGCAA

Prherrrrred
TGACTTGCAA

ARAARTATCG

Prerrettn
AAAAATATCG

GAATAATCCA

Prereeet
GAATAATCCA

TGCAGCTTGC

Prrireeidd
TGCAGCTTGC

TTGGAAAGTA

AERERRERE
TTGGAAAGTA

CAGTAATGGT

PLEYERETL
CAGTAATGGT

Ala
ATCAGCTACA
PEErir i
ATCAGCCACA

AAGGGTAGAG

FEETII
AAGGGTAGAG

AGGTATGAGC

[RERRERERE
AGGTATGAGC

ACTAARACCAT

SERRERERE
ACTARAACCAT

TGAGACTTTC
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TGAGACTTTC

GTGCATGACT

PrErrriedd
GTGCATGACT

TCAGCAAGGC
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TCAGCAAGGC

GAATGTAATC

EERERERRN
GAATGTAATC

CCGAGCACAA
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CCGAGCACAA

TATAGAGAAT
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TATAGAGAAT
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GCAACACCTT
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TCAATGCCTA

PIATHETIH
TCAATGCCTA

TCGTTGATTC
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TCGTTGATTC

GTTACAGTGT

EERRREEE
GTTACAGTGT

AACCTGCTGC
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AACCTGCTGC
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AGGATCAACC

EERERRRRE
AGGATCAACC

CGGAAGGGAA

SERERRRRE
CGGAAGGGAA

AGCCTTGTAT
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AGCCTTGTAT

TGTGGRATGG
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TGTGGAATGG

CAAGATATCT
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CGAGATATCT
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TGGTGGTCAG

CAAATAGGTA

thrreirt
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Leu
AZTGCTATAT

R RNEEN
ACTGCTATAT

CGCTTTCTCC

PETEEEEE
CGCTTTCTCC

RAARCAACAG

PEETTTEND
AAAACAACAG

ACGCACCGAG

ENRRNRE
ACGCACCGAG

CAGGGGAGGA

FHEPTELED
CAGGGGAGGA

AACAGGTGAC

[REREREREN
AACAGGTGAC

TGCAGGCACC

PEEEEEETE
TGCAGGCACC

TGCAGGTCCA

B EERRRRE
TGCAGGTCCA

AAATATGCAT

PRIETEEn
AAATATGCAT

ACARAGCTAA

Crirrrtt
ACARAGCTAA

GCCCTATTGG

PLEETEELT
GCCCTATTGG

AGCTATGCTA

EEERREREN
AGCTATGCTA

AGATCATACA

PLEERLTLE
AGATCATACA

GGTGCAGTTG

R ERREN
GGTGCAGTTG

ATGGCAAATA

AEERREN NS
ATGGCAARATA

GTCAACCCGT

PEETEET
GTCAACCCGT

Leu=>Phe
ACATTCGAGA
PEE P
ACACTCGAGA

CATGATGATG

PECTTLEDT
CATGATGATG

Gly=2>Glu

11/56

Thr
TAGGAACCAG
PIEELTL H
TAGGAACTAG

AGTCCCTCAT

FERE R
AGTCCCTCAT

ATGGCCCACA

AERERERE
ATGGCCCACA

Leu

‘GGCATTGTAC

FEETEE
GGCATTATAC

His

AGTCACCACA

PEEETEETL
AGTCACCACA

TGGGAATAGG

PEEETEE T
TGGGAATAGG

Asn
TGAATAAGAC

PEEE T
TGAACAAGAC

ACATGAGGAT

Pretertnn
ACATGAGGAT

CACTTGCCAA

AN RENRE!
CACTTGCCAA

TCTCATCTGT

PEEEEr
TCTCATCTGT

GTTACATGGC

EERRRRREN
GTTACATGGC

AGATGCCACC

REERRRERS
AGATGCCACC

CTTGATGGAT

PETErrind
TTTGATGGAT

CTATGTGTTA

EEERN RN
CTATGTGTTA

ATATTTCCAA

NRERREREN
ATATTTCCAA

GGCAGAAGAT

AEREREREN
GGCAGAAGAT

ATTGACCACA

FEEEEEED
ATTGACCACA

CACTGGGACA

LEEEEELET
CACTGGGACA

AGCGGATCGA

PEETEETL T
AGCGGATCGA

Leu
ATTAGAAGAG
PIE et
ATTGGAAGAG

Leu=>Pro

CGCACTGAAC CAACTCCTGA ACAAGTGGCC
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FOLTTE 1)

Preretie i

CGCACTGGAC CAACTCTTGA ACAAGTGGCC
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CTTGCTTTAG

CAGACCCTTG

SERERNARE
CAGACCCTTG

TTTGCTGCAG
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TTTGCTGCAG

GATGTCAACA
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GATGTCAACA

TTGGGAATGG

PEErrer
TTCGGAATGG

CTCGGTCTAA

Ferrrret i
CTCGGTCTAA

GCAAATCGAG

RN RR NN
GCAAATCGAG

CTGCATTTTC

PEETEETTT
CTGCATTTTC

GTGAGCAGGC

LR Erny
GTGAGCAGGC

Tyr
CAAACTATCC
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CAAACTACCC

TGAGGAACTA
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TGAGGAACTA

AAACTGCAAG

[ERRRRREEE
AAACTGCAAG

CTCAAGCCGA

et
CTCAAGCCGA

GGGCAGACAC

PrEErerind
GGGCAGACAC
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ACTCAGATGC

Lrerey
ACTCAGGTGC

CTGAGGCAGA
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CTGAGGCAGA

GAGGAAGAGG

Prebrerrn
GAGGAAGAGG

TTGGACATCC
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TTGGACATCC

CCGCTGCAGC

AR RERREE
CCGCTGCAGC

GATATGCTGA
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GATATGCTGA

ACGACACATC
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ACGACACATC
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PEL L Eb L
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GGAGTATTTT

AEREEEN
AGAGTATTTT

ACCAGGGGTC
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ACCAGGGGTC

CCATCAGAAG
SERRRREEE
CCATCAGAAG

CATTGTGCCA
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CATTGTGCCA

TCTGGACTCC
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TCTGGACTCC

CCCATCCATA

EREREREEE
CCCATCCATA

ATCCCAATCC

PETEIDTT
ATCCCARATICT

TAAGGTTCCT

Prerrriitd
TAAGGTTCCT

AGCGACTGCC

NN
AGCGACTGCC

TTCTCCCCAG

FEEEEEr
TTCTCCCCAG

ACTTCCCAAC
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ACTTCCCAAC

ACAGGACTAC

PITTEEETL
ACAGGACTAC
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GGTTCAGTTIG
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GGCTCAGTTG

GCAGATGACA

PEETEEEET
GCAGATGACA

ACCCCGAGCA

FEEEEbrnd
ACCCCGAGCA
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CAGACGACCT
PEEE I
CAGATGACCT

TAAATTGATA

REEREE
AAAATTGACA

GCCTACCATC

PErbii bl
GCCTACCATC

GATGCCAACA
I ERERREN
GGTGCCAACA

Ile
ATGAGATEAA
Frrieir
ATGAGATCAA

AAGTCACAGG

AERRRRRRE
AAGTCACAGG

TAACCAATGC

ARERRE RN
TAACCAATGC
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GAATGCCGCA

Pt
GAATGCCGCA

TACCTAATTG

PRy
TACCTAATTG
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CTAGGTGATC TTGACATCTY 2

PLTEEETEE T

CTGGGTGATC TTGACATCTA
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ATTAGTTAGA TGGAACTACA 3

FERLTYER LD Tl
ATTAGTTAGA TGGAACTACA

GGCTTTTAAG AAAAAARNTIRG GCCCGGACGG 1

Preiir el
GGCTTTAAAG

PEOTRRET LD TRt

ARAAAANTEIG GCCCGGACGG
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GCGCAATCCA
N EEREE
GCGCAATCCA

TAAGCTCATA
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TRAGCTCATA

AACATCCTCT
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AACATCCTCT

TGCAGAGGCA

FETETEET
TGCAGAGGCA

CRATCTACAA TGGATCCCAC 1
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CAATCTACRA TGGATCCCAC
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Val
GAGACAGGCC TGAATACTGT 1
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GAGACAGGCC TGAATACTGT

CTTGGAAAGA ATACAATACC 1
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CTTGGAAAGA ATACAATACC
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AAGATCCAAG AGTCAATCAA 2
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DAGATCCAAG AGTCAACTAA
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GTGGGGGTAC AAACCCAAAG AAACCGCGAT CAAAARATTGC 4

PRLLEETT
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GTGGGGGTGC AAAACCAAAG AAACCGCGAC CAAAMATTGC
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AAACAGTGCC CGAAAAGCCG ATCCCAAACC CTCTACTAGG 2
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ARACAGTGCC CGGARAGCCG ATCCCAARACC CTCTATTAGG
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CCCAAACTGT GCTTGATCTA AGTGGGAAAA CATTACCATC
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TTTGGACTCT

TCTAATCCAG

FEETETEEL
TCTAATCCAG

AGGAATGATT

EERENEREN
AGGAATGATT

AGATGTACGC

FUITEITTT
AGATGTACGC

TTTCTTGACT

Pritritetd
TTTCTTGACT

AAGTGTTAAG

FEEbrirend
AAGTGTTAAG

GTCCAGTCAC
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(EEEEEEET
GCATGGGTGG
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AACAGAATCG GGGGAATGCC ATTGTCGGAG
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BACAGGATCG GGGGAATACC ATTGTCGGAG

TGACTGCTGC AATGGTTACC CTTGGATGTG
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TGACCGCTGC AATGGTTACC CTTGGATGTG
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TGAGACAACT GAGTGAATTC CARGTCATTG
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AAAAGCGTTC CCAATTGTGA TTAACAGTGA
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AAAAGCGTTC CCAATTCTGA TCAACAGTGA
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ACTACGTACA ACCTACTTGA ATGACCTAGA
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ACTACGCACA ACCTACTTGA ATGACCTAGA
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TACCTATGGA TTCATCTACG
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TACCTATGGA TTCATCTACG
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TGGGAAGAAA AGAGAGGCTG
PECErrrree e vt iirertd
TGGGAAGAAR AGAGAGGCTG
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ACCATCATTA GGGAATGTCC
PERLELREEE b brerreer e v
ACCATCATTA GGGAATGTCC

TGGGACAACT GAGGGAATTC CAGGTCACTG
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ATCCAGRAAG
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CATAATTCAT

ATGGAGCTGC
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CAGGARACAA
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ATTAATCTTG
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ARRRRRRRN
GCTATAATGC

GGCAGGAGCA

AERERERRE
GGCAGGAGCA

TGTCCGGCAA

Lrerrnii
TGTCCGGCAA

GCCTACAATT

Prrvirntnd
GCCTACAATT

16/56

GACATCATAA

ERRERNRN
GACATCATAA

TGGGGTCTGT

ARREERR RN
TGGGGTCTGT

TCTAATCGAG

PEELTETH
TCTAATCGAG

CAAGTACTIGA

ERRRER
TAAGCACTGA

TCTGTATTAA

Prerirretd
TCTGTATTAA

AAAATGATTC

EEERRERRE
AAAATGATTC

Val

PCT/US02/04117

GTCCAAAAGT TAAAATTTCA

Prrerrrrrer rrrrrind
GTCCAAAAGT CAAAATTTCA

TCAAGAARAAC

ERERNRREN
TCAAGAAAAC

ATTACACCAA

R RN
ACTACACCGC

TCGTTGGCTA

PEEEETTTE
TCGTAGGCTA

TAATAACACT

(REREREREN
TAATAACACT

AAAGAAAACA

AERRRENRE

ARAGRAPRCA

M mRNA End €|

Gly—>Ser

CTTCAAATCA TGAGCACTAT

ARERRRERY

AR RN

Leu
TAAATCACTA

P ERTT
TAAATCACTG

CTCAAACTAT

Pt
CGCAAACTAT

CAACACACCA

FEETTEEE
CAACACACTA

ACTATTCCAA

NERREEREE
ACTATTCCAA

GATCATATTA

PRI
AATCATATTA

TCTAAGCATC

EERRRRRRN
TCTAAGCATC

CCTRACCTAA

EERRRRERN
CCTRACCTGA

AGGTGGGTAG

RN ER R R
AGGTGGGTGG

ATATTATCCA

PLETEET R
ATATTATCCA

TAACTGGAAT

RENREREEE
TAACTGGAAT

AGACTACCCT

FIEEED 1
AGACTATCCT

Phe->Ser
AATTCAATET CTGGTGGTCT

Prreetnn o

RN

CTTCAAATCA TGGGTACTAT AATTCAATTT CTGGTGGTCT
|~> F Protein Start

GGCAGCCTTG

R RERRE
GGCAGCCTTIG

CTTATGTATT

el
CTTATGTATT

GACTCGCCGA

HERRRERRN
GACTCGCCGA

AARACTCCTAC

BERERRRRE
AAACTCCTAC

ATCCAGCAGC

ERRERERRE
ATCCAGCAGC

ATACTGAGGC
Prrrerrin
ATACTGAGGC

TTAGTGGATG

Prorrerr
TTAGTGGATG

AGCCGATCGG

AERRRRERE
AGCCGATCGG
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CCTCATGCAA

SN RREERE
CCTCATGCAA

CTCATCAGCA

Prirertr
CTCATCAGCA

TAATATAACA

ARNNRRERE
TAATATAACA

TGAGAATTTG

R R RRRN
TGAGAATTTG

ATCGGTGTCA

PRI
ATCGGTGTCA

TTCATTGTTG
FrErrrernd
TTCATTGTTG

TCRATTTCAA

PEETEITEN
TCAATTTCAA

GAGACGATTA

FEETEEE T
GAGACGATTA



WO 02/077211

04801

04801

04861

04861

04921

04921

04981

-04981

05041

05041

05101

05101

05161

05161

05221

05221

05281

05281

05341

05341

05401

05401

GGAACCAGTT

EERERERRE
GGAACCAGTT

CTGCATTAGG

AERRERERE
CTGCATTAGG

GATTCCRACT

(NERERRERE
GATTCCAACT

AGTAGCTACT

RN
AGTAGCTACT

Ala>Thr

ATCAAAATAC

(RN RN
ATGAARAATGC

TTGCAGATGT

EERRRRRRE
TTGCAGATGT

ACATAAACAG

FEETETEE
ACATAAACAG

TCATTGGCTC

PEETETEEE
TCATTGGCTC

TTACRAACCC

RN ERE
TTACARAACCC

CCTTGCCGAC

PEETEETEI
CCTTGCCGAC

TGCGGCTATA

PLEEETEET
TGCGGCTATA

GGTCCAGGCC

PLEERTEETY
GGTCCAGGCC

Val2>1le
TGTGATAAGT

CEEE T
TGTGGTAAGT

AATCCTCAAT

RRR RN
AATCCTCRAT

TGCATTGAGT

PEETTTETT
TGCATTGAGT

TGTGGTCGAA

Prrrtirend
TGTGGTCGAA

Leu

CATCAGGGTT

CEbrreintl
CATCAGGGTT

TAAAAATTGA

RN
TAAAAATTGA

CCATTTCTGC

PIUTEIETT
CCATTTCTGC

GTTGACAGGC

CEETETTH
ATTGACAGGC

GCTGCCAACT

PErEEErr
GCTGCCAACT

ATTCATTAAC

FEEETTTE
ATTCATTAAC

17/56

CGGAGGAGAC
Prrrternt
CGGAGGAGAC

Gin
GCCGCACAAG

PEEELERD A
GCCGCACAGG

CTCAATCTCA

RN
CTCAATCTCA

ACACAATCAC

PRI
ACACAATCAC

CCAGCAATTA

PEETETTET
CCAGCAATTA

CTCTATTTGA

RN REN
CTCTATTTGA

Pro
CCEATTACAA

PLoBEintd
CCCATTACAA

AAATCTTTCA

PEEETETEL
AAATCTTTCA

CAGATTGTGG

ERERRRREE
CAGATTGTGG

TTAACTGTAC

AATCAAGAAG

FEEET R
AATCAAGAAG

GCCGGTTTGC

Prertrrrn
GCCGGTTTGC

TCACTGCCGC

RN RERREN
TCACTGCCGC

AAAATGCAAT

PEEETEEE I
AAAATGCAAT

TAGGAACGGC

AEREERRNN
TAGGAACGGC

CAGCAGCCAA

A RRRREEN
CAGCAGCCAA

CCGAGTTGAC

Prrriiratd
CCGAGTTGAC

TTCAAGCTTT

RN EERE
TTCAAGCTTT

ATACCCAGAT

AREEREREE
ATACCCAGAT

GATTAGATTT

CEEETTTE
GATTAGATTT

AACCTGCAAC
AR RN
AACCTGCAAC

TCATGGCCCA

A RREEREN
TCATGGCCCA
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PCT/US02/04117

AGGGGTGGTG

PELEETTEN
AGGGGTGGTG

Val
AGTéGCACTA

FEE L
AGTGGCACTA

CCAAAMAACA

Prrrrrerd
CCAAAAAACA

AGTTCAAGCA

ARRERRERE
AGTTCAAGCA

TTGTAAGGCC

LEEETEREE
TTGTAAGGCC

Thr
AAC!ATCTTC

PR
AACCATCTTC

AAGGATCCTA

EEEERREEE
AAGGATCCTA

AAGTGCAGCT

frrrerere
AAGTGCAGCT

GACCTATATG

FRETErET
GACCTATATG

CCAGATCATA
PEELLEEEY
CCAGATCATA

ATTACCAACA

RERERERRE
ATTACCAACA

ATTGGATTAG

Prrrreretd
ATTGGATTAG

Val

GTTAAGGCAA
A EERRRN
GTAAAGGCAA

BAATGCAGCAG

FEErrrrind
AATGCAGCAG

GTTCAAGATC

PrEritiLtd
GTTCAAGATC

CAAGATGCTA

PETETRTET
CAAGATGCTA

CACAATCAAA

Frrrrrirt
CACAATCARAA

CTGGGGAGTA

EERERRREN
CTGGGGAGTA

GAGCTTCTCT

POEELEET
GAGCTTCTCT

CAGATGGTCA

EERARE AN
CAGATGGTCA

GATCTGGCCA

ARRRERNEY
GATCTGGCCA

Met—>lle

CGTGTTATTG

PEEETIET
CGTGTTATGG



WO 02/077211

05461

05461

05521

05521

05581

05581

05641

05641

05701

05701

05761

05761

05821

05821

05881

05881

05941

05941

06001

06001

TGACTGGCAG

ARRERRREN
TGACTGGCAG

TGTACTCTAG

IRERRRERRE
TGTACTGTAG

GTAACTTGAC

(EEREREEEN
GTAACTTGAC

TGTTCGATGG

[NRRREEENE
TGTTCGATGG

Ala
CTGCCGTGAT
PEEL Ll
CTGCTGTGAT

TGAGTCTGCA

FLCEErEred
TGAGTCTGCA

ATAGCACCAT

NN
ATAGCACCAT

Gln Leu
AGRATTTAGC
b e
AAAATCTAGC

Tyr
ACACATACCT
Prereer i
ACACATATCT

TCTGTCTTGG

PrErbrrred
TCTGTCTTGG

CTTGATCCAA

AERRRREEN
CTTGATCCAA

GTATAATGAT

AR ERREN
GTATAATGAT

AAGATGCACC

Prrbrrrn
AAGATGCACC

AATAGTTTAT

AREREREEN
AATAGTTTAT

CCTACAGCCG

Pt
CCTACAGCCG

18/56

GCCTATCCCG

FLEEITTET
GCCTATCCCG

GCCCAAGTAC

SERRENERE
GCCCAAGTAC

GCAAATTGCA

PEEErrrrn
GCAAATTGCA

AGTTCATCCC

PEETTEEEY
AGTTCATCCC

Asn-> Asp

GCTTGACGAT

Crererd il
GCTTGACAAT

CAAGCTTGAA

PErbrierl
CAAGCTTGARA

TGCGGTGAAT

PEUTEITET
TGCGGTGAAT

TTCTGCARATC

RERRRRERN
TTCTGCAATC

ATCGTTAGGT

Frebrrrr e
ATCGTITAGGT

CTCAGATTCA

EETTTELET
CTCAGATTCA

Ser> Thr
ACATCCCAGA

FEEEE
TCATCCCAGA

AAGAGTCTAA
EERENRE
AAGAGTCTAA

ACATCAGCTA

PRELLTEL Y
ACATCAGCTA

TTAATATTAA

RN
TTAATATTAA
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CATCGCAATG

AERRRERRN
CATCGCAATG

TCTCAGATGA

[EEERRRRRN
TCTCAGATGA

TGGTTGGGAG

FEErrernd
TGGTTGGGAG

Leu

GGTCGATGCT

PEETELLE
GGTCGATGTT

CTGTAACTGT

REREERREN
CTGTAACTGT

CCATCACTCA

PRrrrereed
CCATCACTCA

PCT/US02/04117

"Thr

CACEATTACA
FEE bt
CACCATTACA

Thr

TACGATGGCT
PEL T
TACTATGGCT

CTTTCTCACT

et
CTTTCTCACT

GTGCAAGTGC

ANERER NN
GTGCAAGTGC

CATTGACATG

PEEEETEIES
CATTGACATG

ATTGGCCAAT

LEETTIETES
ATTGGCCAAT

Ser2>Pro

TCTTGCCTAT

frerr i
TCTTGTCTAT

GTGATGCACT

R REREN
GTGATGCACT

CGACTACAAG

AR RN
CGACTACAAG

TAATCTTGCT

ettt
TAATCTTGCT

25

TGATCCGTTG

PEEEEE
TGATCCGTTG

ACAACACTTA

PETEELTE
ACAACACTTA

TGTATTATCC

PR EIY
TGTATTATCC

CAGTGTAGTT

PETEY RN
CAGTGTAGTT

CCCAACACTG

PrEbrrg
CCCAACACTG

TGCCTCCAAG

EERERRREN
TGCCTCCAAG

ATGCAACCTG

PEVETIET
ATGCAACCTG

Tyr>His

CACARAATGTG
PUETTTEEY

TACAAATGTG

GTAACCTACA

PEETEEEET
GTAACCTACA

GATATATCCC

EENE RN
GATATATCCC

GCACAAAGTG
(RERERRRRN
GCACAAAGTG

ATAATAGCARA

PLETTEEEY
ATAATAGCAA

GTGTGGAAGT

ERERNE RN
GTGTGGAAGT



WO 02/077211 PCT/US02/04117
Val=>Ala 19/56 Lys-> Asn Stop—>Ser
06061 TATTGACCAT TGTCGCTGCT AATCGAAATA GAATGGAGAA TTTTGTTTAT CATAATTCAG 3

R R A e R R N N N

06061 TATTGACCAT TGTCGTTGCT AATCGAAATA GAATGGAGAA TTTTGTTTAT CATAAATAAG

Simian Virus 5 Strain W3A F Protein Stop <
Ser— Pro

06121 CATTCCACCA CCCACGATCT GATCTCAGTG AGAARAATCA ACCTGCAACT CTTGGARACAA

PUETELEE et B e DR R P e rrrr ey

06121 CATTCCACCA CTCACGATCT GATCTCAGTG AGAAAAATCA ACCTGCAACT CTTGGAACAA

Human Cryptovirus Strain BBR F Protein Stop

06181

06181

06241

06241

06301

06301

06361

06361

06421

06421

06481

06481

06541

06541

06601

06601

€|

GA[TAAGACAG TCATCCATTA
PULECELELET bty
GATAARGACAG TCATCCATTA

TGAAAGAACT GTCTCGGTCA

PYEELEELL  LERT et
TGAAAGAACC GTCTCGGTCA

TCATGCTGCC TGATCCGGAA

PLLALEECEE bl

TCATECTGCC TGATCCGGAA
[ SH Protein Start

TRATTATCTG CTTCCTATTC

FEEELEEEED et
TAATTATCTG CTTCCTATTC

Leu Ser
GACACTTGCT ATCTTARCAC
Py e brrend
GACACTTGCT GTCC|TAAICAC

SH Protein Stop €|

GTAATCTCAA
NERE
GTAATTTTTA

AGAAARANAC
FEETEETEL
AGAAARAPRAC

End of F mRNA €|

ATTTAGGTAA

FEorbrernt
ATCTAGGTAA

GATCCGGAAA

PEETEELT
GATCCGGAAA

ATCTTCTTTC

RN ERENN
ATCTTCTTTC

CTGCCATAGG

RN RN
CTGCTATAGG

TCGAGCTGAT

PEEITE b
TCGAGCTGAT

Lys
GCAAAAAAGC
(RN
GCAAGRAAGC

TGTTTGTAAC

PEEETTEET
TGTTTGTAAC

CTATCCACTG

NERRRNEEN
CTATCCACTG

TTCCTACTCA

FITETTTI
TTCCTACTCA

CAGTGCCACT

PITTEETT
CAGTGCCACT

Arg>Lys
CCCTGTTAAG
AN EEEEY
CCCTGTTAGG

CATCATATCT

AERERRREN
CATCATATCT

GCACACACAA

PEEETTET T
GCACACACAA

Ala=>Gly

GGCACTTGCC
Pt
GCCACTTGCC

ATTTTAAAGA AARARTGGC

PIEEITTEE

PErrorrin

GAT[R|GGACCG AAACTAGTAT

NRNIRRRRY
GATRGGACCG

R
AACCTAGTAT

| SH mRNA Start

ACCGTCTCGG

ARREERR NN
ACCGTCTCGG

TACAAGGAGA

EEREERREN
TACAAGGAGA

Leu—>Pro
CCTCATTGTT

Pt
CTTCATTGTT

CATCATCTCT

AERRRNRRN
CATCATCTCT

CCGAACACTA
AR REEN N

AAAGCTCARAR

PLETEETdL
AAAGCTCAAA

Ala=>Thr
éCAGGAAACC

PRI
GCAGGAAACC

CCAACTCTAA

RN
CCAACTCTAA

TCTGCCATAC

FEEEETTT
CCTGCCATAC

ATCGTGCCGG
RS ERR R

ATTTTAAAGA ARAMATRGGC CCGAACACTA ATCGTGCCGG

End of SH mRNA €| |- Start of HN mRNA

CACTACACAT ACAATACACT
CEETREEEEE et

Vai=>1le

ATARTGATTG

CAGAAGATGC
BERRRRREN

CACTACACAT ACAATACACT ACARTGGTTG CAGBAGATGC
| HN Protein Start

Arg

Ile

GAGTATTATT TCGGACAACA ACTTTAATTT TTCTATGCAC

Prrreirert rer b

Perrrert

Prrereiend

GAGTATTATT TCGAACAACA ACTTTAATCT TTCTATGCAC
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0666l

06661

06721

06721

06781

06781

06841

06841

06901

06901

06961

06961

07021

07021

07081

07081

07141

07141

07201

07201

07261

07261

WO 02/077211

ACTACTAGCA

[RERERRRRE
ACTACTAGCA

Ser
GAGTCAAGCA

RN
GAGCCAAGCA

Leu
TAATATTCTE

PEEEET T
TAATATTCTC

ATTGGACACT

RERERRRE
ATTGGACACT

GCTAGAACAG

ARRERRREN
GCTAGAACAG

CATCAATCAG

PEEitb bt
CATCAATCAG

TTAAGCATCT

Prrsrrren
TTAAGCATCT

GGCTCARACTG

trieerernt
GGCTCAACTG

TCTGTCGCRA

EERERERNY
TCTGTCGCAA

CTTGAATCAA

EERERRRRN
CTTGAATCAA

AACTGCTCGT

LETEETEEL
AACTGCTCGT

Phe
TTCTATTTST
Pretrerd
TTCTATTTTT

Met=>Ile
TAATATACCT AGTTTCATTC
PYEEEL e it
TAATATGCCT AGTTTCATTC

ATTCTCGCTC

RERERRREE
ATTCTCGCTC

GGATCATGTA

PEEri bt
GGATCATGTA

ACTAAGACAC

NRRRRRREN
ACTAAGACAC

TCCTCARATC

RN
TCCTCAAATC

Phe—>Ser
GITTCCATCC TTTCGAACCT
RN PLELEEELT
GTTTCCATTC TTTCGAACCC

CTGCTCTATC AGTACAGTTC

PEEEETbeer vty
CTGCTCTATC AGTACAGTTC

20/56

CTATCCTTTA

AREERNEEN
CTATCCTTTA

GATCTAATTC

PEEEELT
GATCTAATTC

ATCAGATTAT

Priirttid
ATCAGATTAT

CACTCCTTAC

PLERTEEEN
CACTCCTTAC

Ser>Gly
GGEGTGCTGC

ettt
GGAGTGCTGC

CAATTGCTGA

FEEREE b
CAATTGCTGA

CAACTGCCAC

PIEUETTER
CAACTGCCAC

ACTGGTGTTA

EERERERRN
ACTGGTGTTA

AATTTGTTTC

FRETEEE
AATTTGTTTC

TAAAGACTCT

PETETERTT
TAAAGACTCT

CGGGGGGTTG

AENRERERE
CGGGGGGTTG

PCT/US02/04117

TGAGAGTTTA ATAACCCAAA

EERERRERE

PITETTEL

TGAGAGTTTA ATAACCCAAA

Ser2>Gly lle

TGGATTAGGA

NENRERRRN
TGGATTAGGA

ATATAACTCT

Pt
ATATAACTCT

AGCCATTAAG

Lrrrbrietd
AGCCATTAAG

ACTGATTAAT

PR EEred
ACTGATTAAT

GGGTCGCAAT

PRPERLEr e
GGGTCGCAAT

GACACCAGAG

RERRRREEN
GACACCAGAC

Thr
TACQCACAAT
PEE Lt
TACACACAAT

CATGGGAATC

AEEEE NN
CATGGGAATC

ATATCTCAGC

PEETTIEEL
ATATCTCAGC

TATGATGTAC

NRERREREN
TATGATGTAC
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GGTATTACTG

LEEE TEEd
AGTATCACTG

GCAGTCGCTC

PEEEETTE Y
GCAGICGCTC

TCTCTTCARA

PEErErint
TCTCTTCAAA

GATAATAGAT

LEEPEERT T
GATAATAGAT

CTGACACTTG

PEEEEEEE
CTGACACTTG

GGCTGCACCA

FEEELETT T
GGCTGCACCA

GTTATCCTGA

FEETTEEE
GTTATCCTGA

ATTGAACCCA

A ERERRREN
ATTGAACCCA

GATGGGGTCA

LEEETETT
GATGGGGTCA

Val
TGTTTTGTCT

Preeere o
TGTTTTGTTT

AGCAAATCAT

PLEEEETEE
AGCAAATCAT

ATCTTCTTAA

PEEEETEEL
ATCTTCTTAA

TACCTCTACA

PEETEEET
TACCTCTACA

CCAGTGACAA

LEEEERLEI
CCAGTGACARA

ACATTAATGG

PEEEEET
ACATTAATGG

GCCCACTTCT

PIAEEEEED
GCCCACTTCT

GGATCCCATC

ERRERERE
GGATCCCATC

ATGGATGCCA

R EEREE
ATGGATGCCA

CTTCTGCCGG

FEihrernn
CTTCTGCCGG

ATCGTAAGAG

EEERERERE
ATCGTARAGAG

CTACTCAACC

AR R RRRN
CTACTCAACC



07321

07321

07381

07381

07441

07441

07501

07501

07561

07561

07621

07621

07681

07681

07741

07741

07801

07801

07861

07861

07921

07921

WO 02/077211

AGAGAGGGAT

PRy
AGAGAGGGAT

TAATGATACA

FLEERrren
TAATGATACA

ATTGAACCCA

EERERNRNE
ATTGAACCCA

TGGCGGCGTG

PEEEEETEE
TGGCGGCGTG

CCAGATGGTT

PEEEEELLN
CCAGATGGTT

ATCATACTAT

PETTTELL
ATCATACTAT

GACTACTTTT

AR RRRRE
GACTACTTTIT

ATCGTGGAGC

PRyt
ATCGTGGAGC

GGAACAGGARA

PEETTEETT
GGAACAGGAA

21/56
Ala=>Thr
CTACCGCTCC

SRR
CTGCCGCTCC

GCATAATTAA

PLEEriee
GCATAATTAA

GCGGGGTATA

RN
GCGGGGTATA

Gly—> Asn

ATTAAAAATA

prrrre
ATTRAAGGTA

GCTGCTCTCT

EERRRRRRR
GCTGCTICTCT

AGCAGCTGGT

el
AGCAGCTGGT

Arg2>Gln

TCTTCAACAG

FErer 1
TCTTCGACAG

TATGGGTGCT

PEEEEErrnd
TATGGGTGCT

CRAATAGTTGG

A EEEEREEN
CAATAGTTGG

Ser
GCCATCEGCT

PR e
GCCATCTGCT

AGACTGCTTT

EERRREREE
AGACTGCTCT

GATCTAACCA

Frrvtitrnd
GATCTAACCA

GAAGGGAGAT

AERERRRRE
GAAGGGAGAT

TGGCCTATGA

PErrirrr
TGGCCTATGA

ATATCAGCIC

AERRRRRRE
ATATCAGCTC

GCAACCAATA

AERRERREN
GCAACCAATA

CGAGTTTATG

FPERELIUTT
CGAGTTTATG

GCTCACAAAA
PLLEETrn
GCTCACAAAA

TTGGCAATCG

FEEETIEEL
TTGGCAATCG

ATGAGTGTTT

FEEYEEr
ATGAGTGTTT

Tyr
TATATATGTA
RERERRRRE
TATACATGTA

CCATGCTGTA

Frrrrrerh
CCATGCTGTA

AGAATGTGCC

AR RERERE
AGAATGTGCC

GATGTCCCGG

PRt
GATGTICCCGG

TCCAGAACAA

RN
TCCAGAACAA

TCCACCCGGG

PEERETELY
TCCACCCGGG

TTATTTAGGT

EERRRNENN
TTATTTAGGT

GAATAATCAA

PITEIILTE
GAATAATCAA

CCAGGCAACT

FEEETTLTE
CCAGGCAACT

AATGATTCAG

EERRERRN
AATGATTICAG

AGTTCTGCCC

FEEEREEE
AGTTCTGCCC

TGGTGACTCG

PRV
TGGTGACTCG

TAAGGTAACC

Prebrrnid
TAAGGTAACC

CACACAGCAG

PLEEET g
CACACAGCAG

TTTTTGCTTG

REREERRR N
TTTTTGCTTG
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PCT/US02/04117

CGAATTATTA

AERERRRE
CGAATTATTA

Asp
GTACTAGACG
LRI
GTACTAGATG

TGGGTGCTCT

AR RN
TGGGTGCTCT

GCAAATAAAT

AEEEEEREE
GCAAATAAAT

CAAGTCCAARA

PR
CAAGTCCAAA

TCTGGGATCC

(ERRREREY
TCTGGGATCC

TTTTCTAATG

PR
TTTTCTRATG

GTGTATTACT

[REREREREN
GTGTATTACT

ATAACATTCA

PEEEETEE M
ATAACATTCA

GTCCCTAGAC

AR RRRREN
GTCCCTAGAC

ACAGGAGTGT

REREERREN
ACAGGAGTGT

TAATGTACTA

PLTERETTT
TAATGTACTA

TATGGGCAAC

NEREREERE
TATGGGCAAC

TTCCAATATA

L
TTCCAATATA

Phe Ile
ACTTCATTCC

N
ACTTTATCCC

ATGCTAAGTC

EERERRREE
ATGCTAAGTC

Cys
TGGCATGCCC
FEEETTT H
TGGCATGTCC

ATCAGGTGCT

PETTETETH
ATCAGGTGCT

ACCARAGAAG

EERERRERN
ATCARAGAAG

CTAATGGTCA

EERRRRREE
CTAATGGTCA

CTGGGACAGG

PEEEEEET
CTGGGACAGG

Ala Ala
ATGCTGATGC
FEit 1
ATGCCGATGC

=

1



WO 02/077211

07981

07981

08041

08041

08101

08101

08lel

- 0816l

08221

08221

08281

08281

08341

08341

08401

08401

08461

08461

08521

08521

08581

08581

TTGGTTACTG

ANEERERE
CTGGTTACTG

TTCTTATCTC

AR REREE
TTCITATCTC

ACAGATCATA

RN RRERN
ACAGATCATA

Thr
AACTTGTTTT

AR RRRRE
AACCTGTTTT

CTCATCTCTC

PYEEYLELL
CTCATCTCTC

BAGGCAGAAG
RERRRERN
[RAGGCAGAAG

CATACCAAAC

REREREREN
CATACCAAAC

ACCAACCCTT

RN
ACCAACCCTT

Thr=>Ala
AACGCAGCARA

PEL LR
AACACAGCAA

AGCTCACAGC

AR EREE NN
AGCTCACAGC

AGGGACACAG

SRR RRERE
AGGGACACAG

TTAGGACAAT

[REREREE RN
TTAGGACAAT

CCTCCAGATC
FEe e
CCTTCAGGTC

ATTATTGACA

PEHLTTEN
ATTATTGACA

ACAATAA[GCC AGRBTGGCTG
PELter Ler et
ACAATAGGCC AGARTGGCTG

|>Start L mRNA

22/56

CGTCTACCAG

NERRERERE
CGTCTACCAG

CTCAGCGTAT

IR ERERE
CTCAGCGTAT

AATTTGGATC

Freerrrid
AATTTGGATC

GCTCTIGTTAT

PEVTTIEET
GCTCTGTTAT

TTCAGATTGT

PR
TTCAGATTGT

TGACCTAGCC
FELLL L
TGACCCAGCC

CTRAATGACAC

PEEETIETE
CTAATGACAC

GGTCTCGGGA

PLTEETELE
GGTCTCGGGA

| L Protein Start

ACCAATTGTA AAGCATAAGC

Preverreer terrrirtnd
ACCAATTGTA AAGCATAAGC

Leu—>1le
CGAC&TTGAC GATTTAGGTC

FUEL The bt
CGACCTTGAC GATTTAGGTC

GTCTRAACTTA GCTCAACGCT

PEELErrrrr rerreb et
GTCTAACTTA GCTCAACGCT

TATACTATTA

AEREREREN
TATACTATTA

CATTACATAA

FEEErEEnd
CATTACATAA

TGGTAAATGT

Frerrnrn
TGGTARATGT

TACATTTGGA

FEEPEET R
TACATTTGGA

CAATCCGACG

NERRRRREN
CAATCCGACG

AAGCGGTCAA

R R RN
AAGCGGTCAA

GGTATACTGT

PETTTENT
GGTATACTGT

CCCATTTATC

EERRREE RN
CCCATTTATC

AATCAAAGCA

AERRRRERE
AATCARAAGCA

ACAAAATTGG

[REEREERRE
ACAAAATTGG
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Ser
TCEGAAGCAA

RN
TCAGAAGCAA

ATGTATATCG

(REEEE RN
ATGTATATCG

GAAGCAGCAT

AENEEEE N
GAAGCAGCAT

ATCTATATTA

PErvrrrn i
ATCTATATTA

CGTCAGGTGA

PETTEITTH
CGTCAGGTGA

CCTTCACTGG

LEREETTD
CCTTCACTGG

CGRACAACAC

Frrreret o
CGAACAACAC

ATGGCCACAC

RN RN
ATGGCCACAC

TTGAATTGTC

PEETTELT
TTGAATTGTC

CACTATCCTA
Frrbrirrnl

CACTATCC[TH

HN Protein Stop <|

TTATACCAGA CCATGGAATG

CEECrEerer ettt
TTATACCAGA CCATGGAATG

TTTTAAGRAA ARNCCAAGAGA

Prbrvrrrre ririrrn
TTTTAAGAAA ARCCAAGAGA

End of HN mRNA €|

GATATTACTC CCTGAAGTCC ATCTCAATTC

AERRERERE!
GATATTACTC

CATTCTACTT

PEErrrgttd
CATTCTACTT

TCAAAATTGG

PEEEETET
TCAAAATTGG

AAGAAATTTT

RN RER RN
AAGARATTTT
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(EREER NN

CCTGAAGTCC ATCTCAATTC

GGARACCTCC

PEETEETEH
GGAAACCTCC

Gln
ARTCARATAG
et e
AATCAGATAG

CTAATTACCC

FEETEE
CTAATTACCC

CAAATGAGAT

SRR
CAAATGAGAT

CACATGAAGA

PEEEEEEET
CACATGAAGA

ACATCCCTGA

PEEETEEE)d
ACATCCCTGA
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08641

08641

08701

08701

08761

08761

08821

08821

08881

08881

08941

08941

09001

09001

09061

09061

09121

09121

09181

09181

TCTTAGAAAG

[ARRRRRERE
TCTTAGAAAG

CTTCATCCCG

PEErerietd
CTTGATCCCG

AGTTAAAGAA

CEEEEEEd
AGTTARAGAA

CTATGGACTG

PEEYEELEEE
CTATGGACTG

CAGGGATATT

PRI EES
CAGGGATATT

AAGTGATTTT

PEETRLLEE
AAGTGATTTT

TCATAATGAT

FEEEEETTEI
TCATAATGAT

CCCTGAACTG

EEERREREN
CCCTGAACTG

AATTGTACTG

PErreientd
AATTGTACTG

AGTTAGCACT

EERRRRENE
AGTTAGCACT

GGCCATTGGC

PEIEEEELT
GGCCATTGGC

GATTTTAAMA

AR RN
GATTTTAAAA

TCATGTTCAG

[EUTTETLI
TCATGTTCAG

ACAGGTCGTG

LR
ACAGGTCGTG

23/56

Val

AAGAGTATGT

(RERRRERRN
AAGAGTATGT

TCAATGACCA

(EERERREEE
TCAATGACCA

AAATGTAATA

PEETTEEES
CAATGTAATA

ATTGCCTCTG

LEETEETTT
ATTGCCTCTG

Ala

TAATCAATGC

FEEEREEEL
TAATCAATGC

GGAACCTCTT

AERRR RN
GGAACCTCTIT

Thr

GATCTTAAGA

ARRRRERRE
GATCTTAAGA

TGGATTATGA

PRELEET L
TGGATTATGA

Ser=>Pro
ECTGATTTAA

NERREREN
TCTGATTTAA

GTAGCATTAT

RN RRREE
GTAGCATTAT

ATGGTTTCAG

EEREREREE
ATGGTTTCAG

TACCTGAATC

fPrrrrrettd
TACCTGARAATC

CGGTTGTGGC

R RN
CAGTTGTGGC

TCAAATTCCA
RN ERERN
TCAAATTCCA

TCACGTATAT

RN RE NN
TCACGTATAT

Asn
TTAATACTGA

PEEE LR
TTAACACTGA

ATATGTACGA
Prirrirtd
ATATGTACGA

CTCTGAAGAA

RN R RN
CTCTGAAGAA

GGGTACTITCC

PELLEDLT
AGGTACTTCC

TACACGATCA

AEEEN NN
TACACGATCA

AGCATGGCAT

ARRERREEE
AGCATGGCAT

GATGAGACAA

RERRERANE
GATGAGACAA

CGAAAATAGA

EEREERENE
CGARAATAGA

GAATCATACA

RERRERERE
GAATCATACA

AGGTCGTCAC

PLerirredd
AGGTCGTCAC

AAGAATAACA

Prrrerrey
AAGAATAACA
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CTGTGGCCGC

FEETETT
CTGTGGCCGC

CTCAAARATT

PRATTTELT
CTCARAAAATT

CAGTGCATTC

PREOTEEE L
CAGTGCATTC

CGTGAACTCT

EREERN Y
CGTGAACTCT

GACTCAGACT

FITEEITETS
GACTCAGACT

GAAGGCATAA

ARRER RN
GAAGGCATAA

CTAACATACA

Prirreren
CTAACATACA

AACATTTTAT

Frerirried
AACATTTTAT

TATTTATTGA

RRRRRRREN
TATTTATTGA

GAATTCTTCC

PRI E
GAATTCTTCC

GGGACAAGTT

AERRRRREE
GGGACAAGTT

AGAATCTCAG

FEEETRELLI
AGAATCTCAG

CTGGTGACCG

RN ERREN
CTGGTGACCG

GGAARAGAAT

RERERRRRN
GGAAAAGAAT

GGCAAACAGA

PEEETTTEEA
GGCAAACAGA

TCATCATAAC

FITTEETEE
TCATCATAAC

TGACCTTTGA

RN R R
TGACCTTTGA

CACTATGCAC

Prrebbiind
CACTATGCAC

GCCTTGTAGA

PEETEEEETY
GCCTTGTAGA



09241

09241

09301

09301

09361

09361

09421

09421

09481

098481

09541

09541

09601

09601

039661

09661

09721

09721

09781

09781

09841

09841

WO 02/077211

TAACTTAGCT

ERRE RN
TAACTTAGCT

TGTATATGCA

Hrrreirrnd
TGTATATGCA

ATTCGTATGT

EEEEEEN RN
ATTCGTATGT

ATTAAGAACT

EEREREREN
ATTAAGAACT

GGCTGARATTG

PR
GGCTGAATTG

Ala
TGCGGGAAAG
P bbb
TGCAGGAAAG

GAARAACACTA

PEETErertd.

GAAAACACTA

AGTATGGCCA

NN RRERREE
AGTATGGCCA

Asn
TGACAACACT

(EEREREEN
TGACAATACT

AAAATTCAAG

trrrerettd
AAAATTCAAG

Lys
TAAAGCAATT

FEE Tt
TAAGGCAATT

TTTCAGATAG

EERE RN
TTTCAGATAG

CAGTTGCAAA

Pt
CAGCTTGCAAA

TCTGAGATTC

PETTEEITLT
TCTGAGATTC

GTGACAACTA
AR RER R
GTGACAACTA

CTCTGTATAA

EEN RN
CTCTGTATAA

GTACGCGAGT

PRVEERELE
GTACGCGAGT

GCCTTTTTCC

PELEEEr T
GCCTTTTTCC

CCCTTAAACT

FEETETEE
CCCTTAAACT

Glu

GAQATAAGCT
(NN RR RN
GRAATAAGCT

AAATGTTTTG

AEEEER NN
ARATGTTTTG

AGTGCCCCAA

[ERERNNENE
AGTGCCCCAA

24/56

GTGATGCTGT

EREREREN
GTGATGCTGT

TGTCAGATCC

R REREN
TGTCAGATCC

TTGATGCACT

FEETETE
TTGATGCACT

ATTTGATATC

PRrereied
ATTTGATATC

TGAGGCTTTG

AERRERREE
TGAGGCTTTG

CTATGTGTGC

NENEREREN
CTATGTGTGC

ATACTATTCT

Prerrreidd
ATACTATTCT

Pro
TACCQGGTAA
PEET 1oL
TACCGGGTAA

ATGAATTCAC

PEUEELELTY
ATGAATTCAC

ATGCAGACGC

PREEEEEE
ATGCAGACGC

AACAAGACTG

CEETTTTT
AACAAGACTG

ATATAACATA

NERERREEN
ATATAACATA

CATCCCAGAA

Prerrirind
CATCCCAGAA

Arg
AAGGGGAACT

AR RRRRN
AAGAGGAACT

GGGACACCCC

LR
GGGACACCCC

Gly
TGGGAAAGTA
AR REEN
TGGAAAAGTA

GATCAATGGA

PLETEET b
GATCAATGGA

TGCTTCAAAG

PLELTETT
TGCTTCAAAG

ACTTAAGCAT

EERRERENR
ACTTAAGCAT

AGGTGAGGAA

EERRRRREE
AGGTGAGGAA

GATGAGTGTG

PEETEITET
GATGAGTGTG
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ATTGCTTTGC

(AR RR RN
ATTGCTTTGC

CTCAGAGGAC

FEEErrr
CTCAGAGGAC

AATAGTTTCA

[RERERERRE
AATAGTTTCA

ATGCTCACTG

PHEEEEEE
ATGCTCACTG

Leu

CTGGACTTTC
[N

TTAGACTTTC

TACAGGAGGA

Prrtbrredd
TACAGGAGGA

Thr
GGTCTCACAG
PRI
GGTCTCACGG

PCT/US02/04117

TAGAATCCTT

NRRRRRANE!
TAGAATCCTT

AATTCCATGC

TP LR
AATTCCATGC

CCCAGGATGA

R RRRRN
CCCAGGATGA

CCAGTCAAGC

FHEEEEET
CCAGTCAAGC

Thr
CCACTATTAT

Prer
CCACCATTAT

AGCATCATGG

PEEEEEELLY
AGCATCATGG

AACTTATGAA

PEEETEETH
AACTTATGAA

Val=2>1le

TGGAAGGAAA

Pryrrrvnd
TGGAAGGAAG

CTCAGTATAT
e
CTCAGTATAT

TTTAGAAGARA

A RRRREN
TTTAGAAGAA

TCTCTCTTAT

Proreerin
TCTCTCTTAT

TTATGAAAGA

NN
TTATGAAAGA

GCCTAATCAA

RN R
GCCTAATCAA
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09901

09901

09961

09961

10021

10021

10081

10081

10141

10141

10201

10201

10261

10261

10321

10321

10381

10381

10441

10441

ACAGCGCCAT

PEEELTTTE
ACAGCGCCAT

AAACTTTCTC

PEETEEI LS
AAACTTTCTC

TGAGTATCTA

Phrrrrenn
TGAGTATCTA

ACCTGATGGT

ERRERRERE
ACCTGATGGT

AGAATCTCTT

(EERERNEE
AGAATCTCTT

TCAGCTATCA

FEEATTTET
TCAGCTATCA

AGCTAGAAAG

REREEREEN
AGCTAGAAAG

TAAATCACAT

(RERRERERE
TAAATCACAT

AGCATCTTTT

CEEErrrin
AGCATCTTTT

TATCCCATTT

EENAR N
TATCCCATTT

CAGCATCATC

PEELEIIEE
CAGCATCATC

GGAGATGACA

ARREREEEE
GGAGATGACA

CATGATGACA

FEELEIEEH
CATGATGACA

CGAATTTTTG

ARRERREEE
CGAATTTTTG

TTAGCGAACC

Pt
TTAGCGAACC

TTAACAAAAT

PEEEETTT
TTAACAAAAT

Ser
TCQACTCGAG

EERERNER R
TCAACTCGAG

CACTCCAAGC

FETTEEREL
CACTCCAAGC

TTAACTACTG

PEETELTTT
TTAACTACTC

25/56

AGGTCCCCCT

PREEEEEL T
AGGTCCCCCT

AATTCGACCC

RN EREENE
AATTCGACCC

CAAAGTTGAC

Prrrreret
CAAAGTTGAC

ATGCTGGGAA

ERRNN R
ATGCTGGGAA

CACTATTAAC

Prrrrrre i
CACTATTAAC

ATAACATAAA

(EERENRERE
ATAACATAAA

AAGTCAATCA

PEETTTEETY
RAAGTCAATCA

ATCTCAAAAA

PRETEELEL
ATCTCAAMAA

Leu

GCTCAATCAC

SERRAREE
GCTCAATCAT

TAAACAGAAT

PLEEELEEL
TAAACAGAAT

ACCAAATCCA

FETEEEETT
ACCAAATCCA

GAATGTGGAG

PRI
GAATGTGGAG

ATCATATTCA

RN
ATCATATTCA

TAAGAGAATG

RERERER R
TAAGAGAATG

GTTAATGAAA

PEEEEEEEH
GTTAATGAAA

AATGAGTCAG

PEETTEIEN
AATGAGTCAG

Gin2>Arg
TCGACCTGGT

AR EREEN
TCAACCTGGT

GCGAGATCCA

PEATEEEE
GCGAGATCCA

ATATTGTITA

AERERREEN
ATATTCTTITA

GTATGGTTAT

AR RN
GTATGGTTAT
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TTCAATCGAC

Frierrrrnr
TTCAATCGAC

CTACAGTATG

AREERERNE
CTACAGTATG

CTAAAAGAGA

EEEERREEN
CTAAAAGAGA

AGATCATGTC

Prerrirend
AGATCATGTC

GAGAATGGTG

PR
GAGAATGGTG

ATTGGAATAA

RN RRN
ATTGGAATAA

TTCCAGAATA

FEEETTTEL
TTCCAGAATA

AGTGATGACT

ARERERERE
AGTGATGACT

Leu
GGCTATTGCT
P
GGCTGTTGCT

TAACATCAGG

EERERRREE
TAACATCAGG

AGGAAATTAA

AEERERRNE
AGGAAATTAA

AAGTTATAGC

IEEERREN NS
AAGTTATAGC .

TTGTGATGARA

PErrritb
TTGTGATGAA

Lys—>Arg

TATCCGAGAG

PErrrrind
TATCCGAGAA

TCCAGAGARAA

PEEELEELEY
TCCAGAGAAA

TTGRATTGGC

PEETLELEE
TTGAATTGGC

Asn

CAATGGAGGT

PO
CARATGGAGGT

ATCAGACAAT

Pttt
ACCAGACAAT

Phe

CCTCATCTCT

ERREENERE
CCTCATCTCT

TCGAGTGGAT

Porbbni
TTGAGTGGAT
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10501

10501

10561

10561

10621

10621

10681

10681

10741

10741

10801

10801

10861

10861

10921

10921

10981

10981

11041

11041

11101

11101

Leu
TCACTTGCGG

PEVLLE 1
TCACTTACGG

TACCAGTICAA

FEETTEEDTY
TACCAGTCAA

AGGTGGRATT

PEEEEEEr
AGGTGGAATT

TCTATCTGCC

AR
TCTATCIGCC

AATTGCTGTC

FEELTEELL
AATTGCTGTC

TTTTAGATCT

PEEEETTEH
TTTTAGATCT

CCATTTGAAA

PELLEEE T
CCATTTGAAA

ATTCTATCAG

AR RRRERE
ATTCTATCAG

AGCTGATGTC

Perreib
AGCTGATGTC

GAGGTTAACT

AR RERERN
GAGGTTAACT

CATCARACAG

AERERNREE
CATCARACAG

CTAATGCGTA

PERRTEITI
CTAATGCGTA

TTTGATCTAG

R NERER
TTTGATCTAG

GAAGGGCTGT

AERRRREEY
GAAGGGCTGT

ACAGAGTCTG

PEEEbr e
ACAGAGTCTG

ACCACACGAG

AR REN
ACCACACGAG

Leu
TGTAATETAT

fEEire 1
TGTAATCTAT

GAACAAGAGA

AEERERERE
GAACAAGAGA

GGGAGGATTC

PEERLErE
GGGAGGATTC

CTAGGAGAAT

EERRERENN
CTAGGAGAAT

GAGAATGGTG

ARRRRREEE
GAGAATGGTG

CTCTCCTATG

AR RN
CTCTCCTATG

26/56

GTACACTTTA

FEEETETE
GTACACTTTA

ATAAAGTAAT

ERRERERE
ATAAAGTAAT

Lys
GTCAAABAGC
PELETLD
GTCAARAGGC

GCACACGAGT

FEEEE T
GCACACGAGT

TACCAAGGAG

ARRRREREY
TACCAAGGAG

TCTTTGAGAG

CEEEEETd
TCTTTGAGAG

CTATCATTAG

Prrreire
CTATCATTAG

TAACGCAAGC

PRI ERLEEY
TAACGCAAGC

GCACCCAATC

Lrrrrieet
GCACCCAATC

TTGAAAAAGA

PEEELELE T
TTGAAAAAGA

ATATCATCTT

FETEELET
ATATCATCTT

Asp
CGTGGGGGAC
FEEELTIT
CGTGGGGGAT

TAATGGAGAT

EEREREERE
TAATGGAGAT

TTGGACAATG

LEErErrttd
TTGGACAATG

Ser
AATGAGCATG

BEREN R
AATGAGTATG

CCTGCCGACT

PEETEEELE
CCTGCCGACT

GTTAAAATGT

AERENNEEY
GTTAAAATGT

TTCTCACTTC

PELEEEETE
TTCTCACTTC

CTTAAAAAMAT

ARRRREERN
CTTAAAARAT

ATCATGTTCT

Prrirrei
ATCATGTTCT

TATCTGTTTC

ARREREREN
TATCTGTTITC

CCCTCAAGTG

PR
CCCTCAAGTG
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CCCTTCAACC

NERREENEE
CCCTTCAACC

ATCTTCATTG

PLETEELEHY
ATCTTCATTG

CACCAGCAGA 2

PEETTEET
CACCAGCAGA

TATCACCCAG

ERRRRRRRE
TATCACCCAG

Ala—>Ser

ATATCTATCT

EREREEN
ATATCTATCG

GTGCAGGGAG

Frrreiretd
GTGCAGGGAG

CTTGAGAAAA

Prebbieint
CTTGAGAAAA

AATAATTTTG

FEErEertnd
AATAATTTTG

TTTGTTTATA

PEETEEETI
TTTGTTTATA

GCTAGTRAGC

PEELEELTES
GCTAGTAAGC

AATCTTGCAA

Lirrrrritd
AATCTTGCRAA

TACTTGAATA

PEEEEEEER
TACTTGRATA

Ser

TCGATTCCTG
[ rreirni
TCAATTCCTG

CTGTGATAAT

CELTETTEE
CTGTGATAAT

ATAATCAAGC

ERREEERY
ATAATCAAGC

AGACTATTGC

PLEErEEr
AGACTATTGC

GATTAGGTCA

AREERRREN
GATTAGGTCA

GCAAGAGAAT

PEREEEEELE
GCARGAGAAT

TCTGCTTGAC

AEEREERNE
TCTGCTTGAC

CTACTGTCAT

EEERRREE
CTACTGTCAT

TCTATATGAC

RERERRRRE
TCTATATGAC

GAGATCAGAT

FrErrern
GAGATCAGAT
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11161 CACATTAGAA
FEEETTEE
11161 CACATTAGAA
11221 GTTAGGAGGT
FEETEETTH
11221 GTTAGGAGGT
11281 GGTGGTTTCC
FEErrrntnd
11281 GGTIGGTTTCC
11341 GATCCTTTAT
ARRERRERE
11341 GATCCTTTAT
11401 TGACCCGTAC
EERERERNN
11401 TGACCCGTAC
11461 CACCCAACRA
FEREETEbL
11461 CACCCAACRA
11521 CAATGCACAG
NN RRRRN
11521 CAATGCACAG
11581 TCCGCGTGTA
NERERRERE
11581 TCCGCGTGTA
11641 AGGATATTTG
R RRERN
11641 AGGATATTTG
11701 CRATAGGAAG
BERRRRERE
11701 CAATAGGAAG

TACATAAATA

NRERRRREN
TACATAAATA

27156

ATCCACACCT

PLEEELTTT
ATCCACACCT

Leu

CTAAACTACT

PLEriret
CTAAACTACC

AACTTATTAG

Frrrrreres
AACTTATTAG

TCAATCAATA

trbreretid
TCAATCAATA

Ala-> Val
GTTCTGATGG

i
GCTCTGATGG

GCAGAAGAAA

PEELEIEET
GCAGAAGAAA

GCTCACATCA

AERE NN
GCTCACATCA

GATTCAACTA

[RERERER R
GATTCAACTA

CTTAATGAAA

PEERETELH
CTTAATGAAA

TGTCATGCAG

PITTEETEI
TGTCATGCAG

ATCTTAAGAG

Crrrrritn
ATCTTAAGAG

GGAGAAAACC

PETTTEEE
GGAGAAAACC

TAGAGTATCA

PETTEEEETH
TAGAGTATCA

AACTCAGTAC

ChErrrerrl
AACTCAGTAC

Asn
ATAATCTTGC
PR bt
ATAACCTTGC

TCATTGAGCA

AR RN
TCATTGAGCA

GATCGATAAT

FIATRTTEE
GATCGATAAT

TACTGGATTA

AERERRERE
TACTGGATTA

GGTATCACGA

[LERERTTT
GGTATCACGA

TAGGCTGTTC

PEVTTEEEE
TAGGCTGTTC

ATTAATTAAA

P
ATTAATTAAA

GGGAAACGGC

ARERRRRERN
GGGAAACGGC

Pro
ATACCCCCCA

CErrer it
ATACCCTCCA

GAATCCAATG

PEEer i
GAATCCAATG

TAGGTTTCTC

AERRREREN
TAGGTTTCTC

RACCAGTGTC

RN RRREN
AACCAGTGTC

GAGGAAATCA

AN EERRE
GAGGAARATCA

CAACATCAAT

PEUTLTEEH
CARCATCAAT
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Leu

TTGGCTCTTT

AERERRRRE
TTGGCTCTTT

AATCGAAACA

PEEETEEET
AATCGAAACA

TCATGGGCTA

PLEYEE TR
TCATGGGCTA

ACTACAGCTC

PEEETTTEE
ACTACAGCTC

TTACGTGGCA

et
TTACGTGGCA

CTGGATAGGG

[ERRERRERE
CTGGATAGGG

TACCATCCCA

NERER NN
TGCCATCCCA

Gly
TAGGTGACCC
FEET P
TAGGCGACCC

TGGATTACTG

Prerriid
TGGATTACTG

CTTTAGCAGC

REERERENE
CTTTAGCAGC

TTAAGAGGCA

CEETErEetd
TTAAGAGGCA

TATTCTCTGA

EEEER RN
TATTCTCTGA

AGGTGATCTT

LEEETTEEE
AGGTGATCTT

Lys
GGGAGGAGAA AGCAGATTCA

PEEreersrr 4 i
GGGAGGAGAA AACAGATTCA

Val

1

Ile>Val

CTGGAAATTA AGCCCTTGTC 2

UL i n
CTAGAAATTA AGCCCTTATC

Leu
TACTTAGCTT ACAATTTGGC
PR vt et
TACCTAGCTT ACAATTTGGC

1
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11761

11761

11821

11821

11881

11881

11941

11941

12001

12001

12061

12061

12121

12121

12181

12181

12241

12241

12301

12301

12361

12361

ATTACTCAAG

SRR RREE
ATTACTCAAG

TAGCATCGAC

PEELETIL Y
TAGCATCGAC

AAATCTTGAA

PEerrrind
AAATCTTGAA

TGGATCGGGC
NERREEREN
TGGATCGGGC

GCCATCTGGT

LEETEET L
GCCATCIGGT

CATTGGCTCC

PEIEErrne
CATTGGCTCC

Ser Len
AAGTAGCCTA
PLErer 1
GAGTAGCTTA

TCTGGAGAAT

EEREREERN
TCTGGAGAAT

Leu
ACAGTTACAA
I
ACAGCTGCAA

TGGCACAACT

Prerrrieg
TGGCACAACT

TATATCAAAT

PLELETTTL
TATATCAAAT

AATGCTATTG

RRER NN
AATGCTATTG
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AACCTCCGAC

PEITEEEEE
AACCTCCGAC

Asn~>Ser

ATTGCAAGGA

AR REEEN
ATTGCAAGGA

Leu
GGACTAGAGA

LEE TTrnnl
GGATTAGAGA

TACTGTGAAC

SRERERERR
TACTGTGAAC

ATCGAGATAG

AR REEEN
ATCGAGATAG

AGGACTGATG

RN ERERN
AGGACTGATG

AAAGCAGTTC

Lryrrernnd
AAAGCAGTTC

TGGATAGATG

FEETEETLEL
TGGATAGATG

TCCCTCACCC

FELREIEOL
TCCCTCACCC

ACCCTAAAGT

PLrirrern
ACCCTAAAGT

GCCTCCGGAA

AREREERN
ACCTCCGGAA

CGCCAGATCC

FRertiernd
CGCCAGATCC

AGTGTGCTGC

PEETTTET
AGTGTGCTGC

GAGGGGATCC

PEEETELTT
GAGGGGATCC

AGAGGAGGGT

R R RN
AGAGGAGGGT

TTAGACTGGC

PEETEETE
TTAGACTGGC

CACTGGATTT

RNERERRN
CACTGGATTT

CACTTCCAAC

AEERARENE
CACTTCCAAC

TTATTTGAAG

EERRERENE
TTATTTGAAG

GCTCTCCTGG

PEErErrr
GCTCTCCTGG

lle
CATTGAAATC

LEETErEnt
CATTGAAATT

AGGAGACAAT

PErrrerid
AGGAGACAAT

CCGTGATAAT

ARNRERERE
CCGTGATAAT

AGCCTCAATG

NERRNNARY
AGCCTCAATG

GGGAGTGTAC

PEEETEETT
GGGAGTGTAC

GTCTCACACT

Frrrreertd
GTCTCACACT

CTCTGCCRAT

Crrreriet
CTCTGCCAAT

Ala

TTACTCCTGC

Prrrrrebnd
TTACTCCTGC

Tyr
GATGAGCAAT ATCTGACAAT TAATGACAAA

ERERERREN

[ RN

AAGCTCTTAC

NN
GAGCTCTTAC

[RERRERRRE

GATGAGCAAT ACCTGACAAT TAATGACAAA
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Thr
GCAATGACCC
PrELErit
GCAATGACAC

GCCCCACTCT

Prirrirent
GCCCCACTCT

ACTGCAGGAG

CECEEEEL
ACTGCAGGAG

CGATTCACAT

PEEEEYEE
CGATTCACAT

CCTCCTATCC

Perrrreed
CCTCCTATCC

GCATACATCA

EEREENE N
GCATACATCA

ATCTGGGCAT

ARERRRRRN
ATCTGGGCAT

AGAGTTAACA

RERRRRREN
AGAGTTAACA

CTAACCCATC

LRt
CTAACCCATC

ACCTTTTCAA

Prrreeri e
ACCTTTTCAA

ACTGCAGATT

(AERERRERN
ACTGCAGATT

TTGAAACATG

RN
TTGAAACATG

TGGGTGGGAG

Prerriied
TGGGTGGGAG

CATTAATTGT

RN RRR RN
CATTAATTGT

GGTTTTTCTT

R REREN
GGTTTTTCTT

GTGTACCGTA

PETERLTELL
GTGTACCGTA

GGGGTGCCTC

PR
GGGGTGCCTC

TCGGAGATAC

AERERRREN
TCGGAGATAC

TCACACTTGA

fPrrErrien
TCACACTTGA

GGTTGGATGA

ERRRERRE
GGTTGGATGA

GTTTCACTCA

Prertrrrnd
GTTTCACTCA

CAAATATAAT

[RERRRRREE
CAAATATAAT
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12541

12541

12601

12601

12661

12661

12721

12721

12781

12781

12841

12841

12901

12901

12961

12961

13021

13021

CTACCAACAG

PELELTTLL
CTACCAACAG

CAATAGAACA

BENERERRE
CAATAGAACA

ACCTGTGGAC

AR R RN
ACCTGTGGAC

GTACAGCAAT

RN RN
GTACAGCAAT

GGAATCGTTA

RERRRRERE
GGAATCGTTA

ATTAACATTA

FErErrrrr
ATTAACATTA

Val
TGAGTCTGTZ
P
TGAGTCTGTC

ATTGGAACTA

ENERERN N
ATTGGRACTA

TTATTCTTAC

NERRRERRN
TTATTCTTAC

ATTRAAGTCAT

R RERRN
ATTAAGTCAT

RN ERERE
TTAATGATCA

TTCGAAGAAT

PEEEEY T
TTCGAAGAAT

29/56

Gly
TTAATGATCA CTGGACTCGG GATCTTAGAA

FEETT b
CTGGACTCGG

CTACCCTACA

RERRER NN
CTACCCTACA

Leu—>1le

TCCTGCATTA

ERERRRE
TCCTGCATTC

AAATTTGTAT

PETEEET T
AAATTTGTAT

TCATTCCAAG
RERRREERE
TCATTCCAAG

TTGTCCCAAT

PEEErE b
TTGTCCCAAT

TCTCTTACTA

RN EREY
TCTCTTACTA

ATGTATACCA

EEREREREN
ATGTATACCA

TCCTATCAAA

B ERERREEY
TCCTATCARA

ATGATCTTGA
AERERRRRN
ATGATCTTGA

CCAAAACTTT

PRt
CCRAAACTTT

TCTCAGAAGC

CEEEETE
TCTCAGAAGC

Glu
TTGATGAAGA
Prririr
TTGATGAGGA

CCCAATTAGG

PEerrrrned
CCCAATTAGG

TCACTGCAAG

et
TCACTGCAAG

ATGATGCCAT

AERRERRRN
ATGATGCCAT

AATTAGATGA

FETEET RN
AATTAGATGA

TGTATTATCT

Prritertnd
TGTATTATCT

GAAGAATCCC

PRI LE
GAAGAATCCC

TCCGACGAGC

RN
TCCGACGAGC

PETTEEELE
AATCTTAGAA

TTTGCACACT

FrErrrrrn
TTTGCACACT

ATTAACAGTC

frerrreret
ATTAACAGTC

CCCGCTATCT

EER RN
CCCGCTATCT

CAACATTGAT

Pherriri i
CAACATTGAT

GCAGATTATC

B ERRN NN
GCAGATTATC

TGTTGCATCA

PEEETEET
TGTTGCATCA

ATTATTTATG

EERERENN
ATTATTTATG

GAGGGTAGTT

PR
GAGGGTAGTT

GGGTGCAGCA

AEEEEE RN
GGGTGCAGCA

TATCAACCTA

N EEERENN
TATCAACCTA
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ACATGGAATA

PEEEEE T
ACATGGAATA

GGTGCATCAT

RERRER RN
GGTGCATCAT

AAGCCACATA

CEOETTTTE
AAGCCACATA

Glu
GAATATGAGA

N
GAATATGAAA

GCTGTAGATA

P
GCIGTAGATA

AATGCAATCA

Prevreri
RATGCAATCA

GACTATGTCT

PITURTIE T
GACTATGTCT

TATTGTGGGT

ERRERRRRN
TATTGTGGGT

GGGTGGAGTA

AEREEREEN
GGGTGGAGTA

TTAAACAATC
Frrrrrrtn
TTAAACAATC

GATATAGTTG

PEETTET T
GATATAGTTG

ATCCCCCAAT

PETTTT R
ATCCCCCAAT

GTTGTGTCCG

Prerretnnd
GTTGTGTCCG

TTACAGTACC

PYOTTEEEL
TTACAGTACC

CTGCAAAACT

PEEERELEH
CTGCAAAACT

TGACAGGTAA

PEERERLLN
TGACAGGTAA

CTGGACTCGA

PEERT T
CTGGACTCGA

CCAATTGGAT

(ERERRRRN
CCAATTGGAT

GGGAACTACT

Prerrreiety
GGGAACTACT

ATATAGTGGA

Prrerrrind
ATATAGTGGA

TGGCATCTAC
R RREE RN
TGGCATCTAC

CCCCCTTAAA

Prieritid
CCCCCTTAAA
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FEEETLETI
TGCTCCTCAT

CTGTAAAAGA

RENERRREN
CTGTAAAAGA

TGAAGATAGC

Fhiibiehnd
TGAAGATAGC

ATTATCACTG

(NN ERER RN
ATTATCACTG

TGAGAAGTGT

EEEEE NN
TGAGAAGTGT

BATAGAGAAC

AR ERNE RN
AATAGAGAAC

CAGCAACAAT

FETTEETELL
CAGCAACAAT

TCAAGTAGCA
AERERRREN
TCAAGTAGCA

CCCACATGTG

AEERRRR N
CCCACATGTG

AATCTGGATC

RRRRERREN
AATCTGGATC

GGATGATTCC

EEERRRE A
GGATGATTCC

TTTGCATCTC

[ARRRERERN
TTTGCATCTC

GTCATCAATG

frerrrrtit
GTCATCAATG

CTTATTCTCA

AERERRRRN
CTTATTCTCA

ATTCACCATA

(ARREERERN
ATTCACCATA

TTCGCTTTGA

tErrrretid
TTCGCTTTGA

CTATCAAATT

(ARERERERN
CTATCAAATT

TACTACCTGA

PLETIEERT
TACTACCIGA

GTCACCTCAT

Prerrernnd
GTCACCTCAT

CCTGGCACCT

ERRERRREN
CCTGGCACCT

ATAGAGTCTA

EENRRRERN
ATAGAGTCTA

AATTTCCATA

HLEpr et
ARTTTCCATA

30/56

TGGACTACAT

PETETELT
TGGACTACAT

TGCTCTCCAA

REERE NN
TGCTCTCC2AA

GTGACCGATC

Pt
GTGACCGATC

ATGGTTTGGA

PLEELLEEN
ATGGTTTGGA

CAGAATTTTT

AEEERREE!
CAGRAATTTTT

TTATGTACAA

Prreirityd
TTATGTACAA

CCAGARAATT

PEELEETET
CCAGRAAATT

ATTATGAATC

(AEERRRRRE
ATTATGAATC

CATGCATTGA

Pt
CATGCATTGA

ATGCAAACTT

(AENRRRRRY
ATGCARACTT

ACTTTRAAGTT

PR
ACTTTARAGTT

CAAGATGAGT

PEUTEITTH
CAAGATGAGT

TGGAGGGGAC

PEEEEELHY
TGGAGGGGAC

CATGAATCTC

PEETEEEE N
CATGAATCTC

ACTACCARAAG

PErrriieed
ACTACCAAAG

GAGGAAAGTG

AR
GAGGAAAGTG

TGTGGAGAAC

PEEEETTL
TGTGGAGAAC

ATTGAATTCA

RN EREREN
ATTGAATTCA

ATTAGAATAT

RERRR RN
ATTAGAATAT

GGATGATAGT
Prireirin
GGATGATAGT

GGAGAAGTAT

Yt
GGAGAAGTAT

GRATGCTCCA

L
GAATGCTCCA
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Val->Met
ATGGATGCARA

ERERRREN
GTGGATGCAA

TTAGAATTAG

LEEEREEE
TTAGAATTAG

ATTGCAAGGA

Lt
ATTGCAAGGA

ATTAAGGGGT

FLrerriet
ATTAAGGGGT

GTGAACTCAG

RN NN
GTGAACTCAG

CCACGGCTTIG

FEIEELEL Y
CCACGGCTTG

ATACGAGATA

[RERERRREN
ATACGAGATA

ATTGATAGTC

NERRERERE
ATTGATAGTC

CTATGTACAA

Frreriitd
CTATGTACAA

CCAATTCCAA

AR RRERE
CCAATTCCARA

TCGCACCATA

Prertbern
TCGCACCATA

TACTCTGGGG

ARREREREN
TACTCTGGGG

TTGTGACATC

ARRERRRNN
TTGTGACATC

AATTAACTTT

Perrreredd
AATTAACTTT

TCTCTCCTGA

[RERERRRRE
TCTCTCCTGA

GGTTGAGTTC

RN RN
GGTTGAGTIC

CAGCATTCGC

Prirreet i
CAGCATTCGC

Ser
CTGAGTCAGG

Lrereer
CTGAGTCGGG

TTAAGCTAAC

[RERRRRRRE
TTAAGCTAAC

ATGATTACAT

ERENNEEE
ATGATTACAT

ATAGCCCTGA

PETTELELTY
ATAGCCCTGA

CCTTACGCCC

PEEEY YR
CCTTACGCCC

1
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14161

14161

14221

14221

14281
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ATTAGGGTTG

CEETTTrT
ATTAGGGTTG

ATTARAGCTA

FrEEErirtd
ATTAAAGCTA

AATCATAGRAA

RN EEEEN
AATCATAGAA

TGACAATCCC

AEEERRREE
TGACAATCCC

ATACRAAGCTC

R RN
ATACAAGCTC

TCTATGGAAC
AERERRNEE:
TCTATGGAAC

CATCRATCGA

RERERRERD!
CATCAATCGA

AAGCTTAAAT

PR LT
AAGCTTARAT

TGTTTTGTGC

RN
TGTTITGTGC

TAGTACTTTG

EERE RN
TAGTACTTTG

Ser
TCATCGACTG

PEEEE b
TCATCAACTG

TACCTATTCC

EERNNEEE
TACCTATTCC

CCACAAAGARA

ARERRRRRN
CCACAAAGAA

TGGCRAGCAC

RN
TGGCRAGCAC

GGAAACGCCG

(NERERERRE
GGAAACGCCG

Val
GTTGGCCCAA

P
GTCGGCCCAA

CAACAATGCC

Prrrereend
CAACAATGCC

CCTCATGGGG

ERRRNREE
CCTCATGGGG

ATCACTTTCT

ERERRERN
ATCACTTTCT

31/56

CTTGGTATAA

RN R RN
CTTGGTATAA

ATCATTTATA

SRR ERE
ATCATTTATA

CAGGAAGAAA

Prrrrrebdd
CAGGAAGAAA

ATTATGCACC

PPETELED
ATTATGCACC

ACACAGATCA

PEEVEEEEEL
ACACAGATCA

CCATGACTGA

PEEETTELIY
CCATGACTGA

GGACTTGCAG

BERERRERE
GGACTTGCAG

TGTCAAAGCC

PEELEEEERI
TGTCAAAGCC

TGCTTATTCT
EREEERE
TGCTTATTCT

TATGGTGCTA

PEEEELEE N
TATGGTGCTA

GGGTATAAGC

[ERERRRERE
GGGTATAAGC

TATTGCAGAA

RERRRRRRN
TATTGCAGAA

GATATATTAC

et
GATATATTAC

BAATGCCTACT

Prerrrren
AATGCCTACT

ATATCCCGAG

Preibrtrdtd
ATATCCCGAG

CATAGGAATG
ARREREERE
CATAGGAATG

TTTAGTACAT

EERRERREN
TTTAGTACAT

GATAATTAAT

PEELLEEL
GATAATTAAT

GAAATATAGT

PEEEE N
GAAATATAGT

CTTTGAGAGA

ERERRRREN
CTTTGAGAGA
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TGCTGCAGGT

FEEEEEEr
TGCTGCAGGT

GGTAGTGGTG

(REREERR AR
GGTAGTGGTG

AATTCTTTAT

PErrrerin
AATTCTTTAT

CAGTTCATTG

PLEtritedl
CAGTTCATTG

ATTTTTGAGG

AR RN
ATTTTTGAGG

ACAGCTTGTG

PR
ACAGCTTGTG

GTAGATTTGG

FELTLTTTE
GTAGATTTGG

GCTATCATCA

AENERRRRE!
GCTATCATCA

TGGTTGCCAT

PEERLEEEE
TGGTTGCCAT

ATCACTGTTC

frrrrreeed
ATCACTGTTC

ACCTTGAGCG

AERERRRRN
ACCTTGAGCG

CCAGTATGAC

PRreretnd
CCAGTATGAC

TTAGTAGTGG

ot
TTAGTAGTGG

AGAGTGTCCC

EERERERRN
AGAGTGTCCC

ACTTCATCCC

PEEETEE T
ACTTCATCCC

TAGAATTCAT

PEETTEET M
TAGAATTCAT

AATCAAGTGC

RRRRRERN
AATCAAGTGC

CTGCTACAAC

SRR ERE
CTGCTACAAC

TTACTAGATT

PEEEETEEH
TTACTAGATT

TTAGGAGCAC

SRR ERNE
TTAGGAGCAC
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ATATTCTGAT

PEERELEL
ATATTCTGAT

ATTCCAGACT

PrErerredl
ATTCCAGACT

Thr

CTTGATATCA

[EEETEEH
TTTGATATCA

CGTAGCAGAA

RERNERERY
CGTAGCAGAA

TAATGARATTA

PEECTEErn
TAATGAATTA

GCCAGTCGCA

P
GCCAGTCGCA

GAAGGAAATA

prerrier
GAAGGAAATA

TCCTTACAAT

RN
TCCTTACAAT

GATTCTAAAT

RN ERERAN
GATTCTAAAT

GAAGCAGGAC

Frbrirntnd
GAAGCAGGAC

Lys
CCTGARACTT
P i
CCTGAAGCTT

CCAGCTAATC

EERRRRERN
CCAGCTAATC

GTCTCGCAGG

PEeriernt
GTCTCGCAGG

CCTGAAAGAA

Prirrreid
CCTGAAAGAA

GCAATTGATA

ERARRRERE
GCAATTGATA

ATTCTCAAAT

(riteritnd
ATTCTCAAAT

ACTTTCATAG

PRt
ACTTTCATAG

ATTGATATAA

AREERRERE
ATTGATATAA

TTAGGTCTTC

EERENREEN
TTAGGTCTTC

CATACTATCA

Preyreretd
CATACTATCA

TTGGAATTCG

EEEEERE RN
TTGGAATTCG

TCTCCAAATA

PEVTEETYE
TCTCCAAATA

32/56

ATGAGGTTTA

PEEELErE
ATGAGGTTTA

CAACAGGAAT

FEECETTEtl
CAACAGGAAT

TAAATCAGTA

PEVEEETTE
TAAATCAGTA

AGGTGGTTCT

Presrreend
AGGTGGTTCT

GTGGAGGGAC

Lreerterntl
GTGGAGGGAC

AATTTGAACA

trerrrrrn
AATTTGAACA

CAAGGTCTGG

ARERRRRRE
CAAGGTCTGG

TTGGTAAAAT

AN EREREN
TTGGTAARAAT

GGAATTGGTT

RERRRRREN
GGAATTGGTT

GCATATTCAG

FEHEET T
GCATATTCAG

GGAAATACTT

[RERERRERR
GGAAATACTT

TTTAATTTGT

ERRERREN
TTTAATTTGT

GGCGATGACT

Prerereett
GGCGATGACT

TTGGGATGGT

Perriir i
TTGGGATGGT

AGGAGAAAAT

(REREREREN
AGGAGAAAAT

ACCAAATGCA

Prerrrertd
ACCAAATGCA

Leu
ACTAATCTGC

AR
ATTGATCTGC

AACCCAGGAT

NERERRRRE
ARCCCAGGAT

CAGTACGATA
(ERE RN
CAGTACGATA

GATCCTCCCA

AR RRRERE
GATCCTCCCA

GATTACTTCC

Prrrriri i
GATTACTTCC
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ATCCTTGCCA

ERRRERERE
ATCCTTGCCA

Thr
TTAACCGATC

ey et
TTAACTGATC

Leu
CACTTAAAGC
PLLED T
CACTTGAAGC

GCTCTATTTA

ARRREERR
GCTCTATTTA

Leu
CGGAATCTTA

CErtered 1
CGGAATCTCA

ACAATGTTGA

Pebrerintd
ACAATGTITGA

TATGAAAGTT

SERERRERE
TATGAAAGTT

GTGAGATTAT

R NER NN
GTGAGATTAT

CCTTCGCTCC

Prervrri
CCTTCGCTCC

ATCCTCAATT

AR RN
ATCCTCAATT

Ala>Thr

GATTACACAA

LIET T
GATTGCACAA
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TTAACTGCAG

FEEETTET T
TTAACTGCAG

ACAACTTTGC

FEEEEEELET
ACAACTTTGC

AAGGGTTTAC

AR ERRAR Y
AAGGGTTTAC

AAGAACGTAT

Frrrreritd
AAGAACGTAT

ATTCGAGTGA

PLTLEILLR
ATTCGAGTGA

TCGATATCGA

SRR RN
TCGATATCGA

CAACCCACTT

Proreieid
CAACCCACTT

TATTACTCAC

Pratrireid
TATTACTCAC

TAACAGAAAG

b
TAACAGAAAC

BAGATGATCGT

Prbtereend
GGATGATCGT

CTGATCGGTT

EEERERE N
CTGATCGGTT

GCTACATTAG

ARERERR N
GCTACATTAG
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15121
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15181
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15241

15241

GARATTGATT

SRR
GAARATTGATT

GARAGCATTA

Prrrreeett
GAAAGCATTA

GTTTATTGAT

PErribrt i
GTTTATTGAT

RATATATCAA
AR R
BlacaTATCAA

CTTGGT

33/56

Cys

GAGGGGGATT

FEETTrren
GAGGGGGATT

GGTTGTGTAG

PEELEETLL
GGTTGTGTAG

ATAAATATTA

LRV
ATAAATATTA

GAATCAGAAT

R RRRERN
GAATCAGAAT

GTAATATCGA

RN
GCAATATCGA

Tyr
TCTACTGTCA

LEre vt
TCTATTGTCA

ATGAAGAAAT
ERREEEREN
ATGAAGAAAT

TAATTTAAGA

[LbErrinl
TAGTTTAAGA

PCT/US02/04117

TCTAACCAGA CCTATCCAAA AGCARATCTG

PETTEEETEE cb st trreerien
TCTAACCAGA CCTATCCAAA AGCARATCTG

CGATCCAATG GATCAAAGGG AGTCAACAGA

PYRRRERERE Lt ety
CGATCCAATG GATCAAAGGG AGTCAACAGA

AGACCGCGGG ATCGATGGCG AGGARATCITH

PLLLTOT R Tt bbb
AGACCGCGGG ATCGATGGCG AGGAAATC

L Protein Stop €|

AARARIGAAGE GGATTAATCT TGGTTTTCCC

PELVLEEEE T r e v
AAAAPGAAGA GGATTAATCT TGGTTTTCCC

L mRNA End <

7 (SE€a 1D No:l)

CTTGGT (SEQR b NO:Z)

15,246 nucleotides

Of the 15,246 nucleotides, that comprise the genome of CV, there are 237 nucleotide differences
between its sequence and that of the W3A strain of SV5 (1.55% different; 98.45% homology).
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PR-0181
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WR-0181

ATGAGCACTA
PEE LT
ATGGGTACTA
PEEEEbetl
ATGGGTACTA
LEETEEEttd
ATGGGTACTA

Prerirrey
ATGGGTACTA

GATCCAGCAG
Lt
GATCCAGCAG
PR EH
GATCCAGCAG
RERRERRRN
GATCCAGCAG

PErb it
GATCTAGCAG

TATACTGAGG
PYETEREEEY
TATACTGAGG
et
TATACTGAGG
FEEETEEEL
TATACTGAGG

FEEETIELH
TATACTGAGG

ATTAGTGGAT
e i
ATTAGTGGGT
PEELTEE
ATTAGTGGAT
AR RRRREN
ATTAGTGGAT
Prrprrritl
ATTAGTGGAT

TAATTCAATC
PLETEE I

GAATTCAATT

Freerirtd
TAATTCAATT

PR rred
TAATTCAATT

RRERREN
TTATTCAATT

CCCTCATGCA
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CCCTCATGCA
PEEETTEE
CCCTCATGCA
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CCCTCATGCA
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CCCTCATGCA
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CTTCATCAGC
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CCTCATCAGC
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CCTCATCAGC

NERREANY
CCTCATCGGC

GTAATATAAC
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GTAATATAAC

AERERRERRE

GTRATATAAC
ARERRERRE
GTAATATAAC
PEVEEET T
GTAATATAAC

34/56

TCTGGTGGTC
PREEreibnd
TCTGGTGGTC
P
TCTGGTGGIC
AR AR
TCTGGTGGTC
AEREEEEEE
TCTGGTGGTC

AATCGGTGTC
FErreritl
AATCGGTGTC
FEEEEETIL
AATCGGTGTC
e
AATCGGTGTC
SRR R NN
AATCGGTGTIC

ATTCATTGIT
LIV
ATTCATIGIT
RN R
ATTCATTGIT
FEEETETEL
ATTCATTGTT

PELLETIEEY
ATTCATTGTIT

ATCAATTTCA
PrE bbbl
ATCCATTTCA
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ATCRATTTCA
[ARERRRENN
ATCAATTTCA
RN RERNN
ATCAATTTCA

TCCTGTCTAT
PEEELEL L
TCCTGTCTAT
ARRRRRE RN
TCCTGTCTAT
RN ARNNE
TCCTGTCTAT
RRRRRRERY
TCCTGTCTAT

ATTCCAACAA
RERERERRE
ATTCCAACAA
EERERERRR
ATTCCAACAA
NERERRRRR
ATTCCAACAA
NEREREANR
ATTCCAACAA

GTGAAGTTAA
AEEERRREN
GTGAAGTTAA:
Frirtiretd
GTGAAGTTAA
PIEVEEEERI
GTGAAGTTAA

frrrrrer e
GTGAAGTTAA

AGCTATAATG
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AGCTATAATG
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AGCTATAATG
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AGCTATAATG
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AGCTATAATG
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TGGCAGGAAC
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TGGCAGGAGC
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TGGCAGGAGC
ARREREEEN
TGGCAGGAGC

ATGTCCGGCA
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ATGTCCGGCA
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ATGTCCGGCA
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ATGTCCGGCA

TGCCTACAAT
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TGCCTACAAT
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TGCCTACAAT
PEETEELET
TGCCTACAAT

PLEEELrEYd
TGCCTACRAT

CAACAGTGAC
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CAACAGTGAC
NERARREEN
CAACAGTGAC
Prerrrrrid
CAACAGTGAC

AGGCAGCCTIT
Lrirrrerd
AGGCAGCCIT
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AGGCAGCCTT
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AGGCAGCCTT
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ACTTATGTAT
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ACTTATGTAT
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P
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SEQUENCE LISTING

<110> Cryptic Afflictions, LLC (Assignee)
Steven J. Robbins (Inventor)

<120> A Novel Virus (Cryptovirus) Within The

Rubulavirus Genus and Uses Therefor

<130>

<140>
<141>

<150>
<151>

<160> 49

<170>

<210> 1
<«211>
<212>
<213>

DNA

<220>
<223>

15246

Cryptic 81010

PCT UNKNOWN
2002-

02-07

us 60/267,253
2001-

02-07

Cryptovirus

RNA genome

<400> 1

accaagggga
cggaacctat
gtttgggcaa
attcacactc
actaaaaccyg
gcttcttcta
tggagcatta
agctgaccag
atcattccge
tgctgecactt
cgaagtcgag
cctaatgcag
ttctattgag
cctgcaaccyg
acatttcctc
ttatgctatg
tttgacacta
aggagagcta
ccgatatttg
attgctatat
cgctttctec
aaaacaacag
acgcaccgag

aaatgaagtg
ggccttegtyg
tttttcgtec
actcaagaac
gttatcaggg
ttectgcctac
cttacaatgt
tcaccagaag
ttaattccca
gcagaagatc
ggaactgcat
gcatggatag
aaacgcctge
gaggctcgac
acctttgaac
gtaggggatg
aaatatgcat
acaaagctaa
gcectattgg
agctatgcta
agatcataca
ggtgcagttg
atggcaaata

gtgactcaaa
accgaccecteg
ctgacacaaa
tgcaagatca
tatttgtact
ggattgttcet
tttcgcetacc
ctgatatcga
atgctcgcetce
tacctgacac
gggacgagat
tgacttgcaa
aaaaatatcg
gaataatcca
tgcagcttgc
ttggaaagta
taggaaccag
agtccctcat
agtcaccaca
tgggaatagg
tgaataagac
acatgaggat
cacttgccaa

FastSEQ for Windows Version 4.0

tcatcgaaga
agtcagagta
aatgtcatcc
gagtgaagaa
aacctctaat
cagtaatggt
atcagctaca
aagggtagag
aggtatgagc
actaaaccat
tgagactttc
gtgcatgact
tcagcaaggc
gaatgtaatc
ccgagecacaa
tatagagaat
atggcccaca
ggcattgtac
cttgatggat
ctatgtgtta
atatttccaa
ggcagaagat
attgaccaca

cDNA in mRNA sense of Crypotovirus minus strand

ccectcgagat
gttcaataag
gtgcttaaag
gggacaatcc
aacccagagce
gcaagggatt
atgctcaatce
atcgatggcet
cgtggagaga
gecaacacctt
ttagatatgt
gcgecagacce
aggatcaacc
cggaagggaa
agccttgtat
tgtggaatgg
cttgctttag
cagacccttg
tttgctacag
gatgtcaaca
ttgggaatgg
ctcggtctaa
gcaaatcgag

tacataggtce
gacctatcaa
catatgagag
cacctacaac
taagatccceg
ccecategett
atgtcaaatt
ttgaggaggg
tcaatgccta
tegttgatte
gttacagtgt
aacctgctge
caagatatct
tggtggtcag
caaataggta
gaggcttett
ctgcattttc
gtgagcaggc
caaactatcc
tgaggaacta
aaactgcaag
ctcaagccga
gggcagacac

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
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caggggagga
aacaggtgac
tgcaggcacc
tgcaggtcca
agttggagct
gacaattcag
gtggattcca
gttagcaaca
tgatctgagce
ggagtatttt
accaggggtc
ccatcagaag
cattgtgcca
tctggactcec
aggatcctat
catcgaggaa
cagagatacc
caaggtcact
taaatgecact
cagtgagaaa
catctcagtc
ctactttaga
ttactgtgga
tcaatgatag
caactgcaac
gattgaagat
aagattatct
aagcaatcat
cactgtacta
acatactacc
gtcaatcaat
tggttaaaca
cattcgtaaa
aggatcaact
ggcctaatct
ttaggaagac
tatttcgggg
ttaagtcacc
cagtgactta
ggtcaagata
attcgccact
tatggctgca
aatactggat
gaccaactat
gaaagggtgg
tatggtccgt
ctcttctegt
gcegetttgg
cggagetgga
taccccagtg
gattagagag
taccagcettg
aagcacgaac
cetgtetatt
ttccaacaaa

gtcaacccgt
acattcgaga
catgatgatg
cgcactgaac
cccatccata
atcccaatcc
taaggttcct
agcgactgcece
ttctccecag
acttcccaac
acaggactac
ggttcagttg
gcagatgaca
accecgagea
aagggggtta
cccagagaga
ggtgggttcc
gagtggtgca
tgtcaccaat
tttggactct
tctaatccag
aggaatgatt
agatgtacge
tttettgact
aagtgttaag
cacactagag
cctecaagatc
ccgecagtgcea
accetgaggg
tgaggcagcc
aaaagcgttc
actacgtaca
tacctatgga
tgggaagaaa
accatcatta
atccagcaaa
tcatacatta
agggaaagta
ttgtccaget
cactcagagc
tatgaaggtc
tgtatgcaac
gagaaagtgt
cataattcat
atggagctgc
aggttgtgaa
ggagactact
gaaatcaaat
atgactgacc
attaatcttg
cttaattaac
atttatctcce
ccatatecgtce
ggcaggagcea
tgtccggcaa

tctcatctgt
gttacatggc
agatgccacc
caactcctga
cagacgacct
taaattgata
gcctaccatce
gatgccaaca
atgagattaa
aagtcacagg
taaccaatgc
gtgggggtac
aaacagtgce
cccaaacegt
agcttgcgaa
atcctatcge
atagaaggga
atccatcctg
gtccagtcac
cggatgaatc
accatcaaga
acaactgtga
aagaaactaa
caatctgaag
aagattgtca
caattggcaa
aaccaggctt
atttgatcaa
ttttagaaaa
atgccatceca
ccaattgtga
acctacttga
ttcatctacg
agagaggctg
gggaatgtcc
gcggaagaga
atccagaaag
caatctggaa
gcaatcaaat
ttacaacttg
catatccctg
atcttcaaat
gctaacatge
gccagaggtce
catccacttc
attacaaagg
gacatcataa
tggggtctgt
tctaatcgag
caagtactga
tctgtattaa
aaaatgattce
cttcaaatca
ggcagecttg
cttatgtatt

cactgggaca
agcggatcga
attagaagag
acaagtggcc
gaatgccgca
tacctaattg
ggcttttaag
gcgcaatcca
taagctcata
aacatcctct
tgcagaggca
aaacccaaag
cgaaaagecg
gcttgatcta
atttgggaaa
aaccagttcc
gtactcaatc
ttctccaatce
ttgctctgaa
aactggagac
atgacataat
aaatcatgga
gtaaccatgce
atgtaatttc
ggaaggttcc
aggattgcat
ctagtgaggc
gaaacacceca
aacgattaac
tcagcattcc
ttaacagtga
atgacctaga
aacagaatcg
tgactgctgce
tgagacaact
tggtctttga
gactagtctg
tggactatct
ttcaggtacc
aactaatgat
acaaggaggg
caggaaacaa
aacttgaagt
acattcccecaa
acgaaattgt
cgaaggcaat
gtccaaaagt
tcaagaaaac
attacaccaa
tcgttggcecta
taataacact
aaagaaaaca
tgagcactat
atccagcage
atactgaggc

actcagatgc
ctgaggcaga
gaggaagagyg
ttggacatcce
ctaggtgatc
attagttaga
aaaaaaatag
caatctacaa
gagacaggcc
cttggaaaga
aagatccaag
aaaccgcgat
atcccaaacc
agtgggaaaa
gaaaatctga
cccatcgatt
ggatgggtgg
accgctgeag
tgtgaacgag
aaaagtagat
tggacttaaa
ccegggagtt
tgttgttgtg
acttgatgag
tcectcagaag
cagcaaaccg
tcagctaatt
attacactac
gataaataag
cgcagacccece
tgggggtgag
tactcatgag
ggggaatgce
aatggttacc
gagtgaattc
aattgttaag
tgtctececgea
cttcattccg
tggccceeatg
aagaatcctg
aagaggatgt
gaatggcagt
gtcgattgca
aagtgctaag
tccaagtgtc
aatacaagag
taaaatttca
tagzatcacta
ctcaaactat
caacacacca
actattccaa
gatcatatta
aattcaatct
cctecatgeaa
ctcatcagca

PCT/US02/04117

ccgctgcecagce
gatatgctga
acgacacatc
agagcgcagc
ttgacatcta
tggaactaca
gcecggacgg
tggatcccac
tgaatactgt
atacaatacc
agtcaatcaa
caaaaattgc
ctctactagg
cattaccatc
tgacacggtt
ttaagagggg
gagatgaagt
caaggcgatt
atacttaata
cgcattctct
gcagggatgg
cccagtaatg
ccagaatcat
ttggctcgac
gatctgactg
aagatgaggg
gacctcaaga
actggtatga
cccgaacact
accaatccac
aaaggccgct
ccactggtga
attgtecggag
cttggatgtg
caagtcattg
tatccgagaa
gaaaaatttg
acatttctgt
ttgaaaatga
tgtaagcccyg
cttgtatcag
gagtggcagg
gatatgtggg
ttgttttttg
actaaaacac
agtagcatct
tctaagecatce
cctaacctaa
aggtgggtag
atattatcca
taactggaat
agactaccct
ctggtggtet
atcggtgtca
ttcattgttg

1440
1500
1560
1620
1680
1740
1800
1860
1820
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
4620
4680
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tgaagttaat
gctataatgc
ggaaccagtt
ctgcattagg
atgaaaatac
ttgcagatgt
acataaacag
tcattggcectce
ttacaaaccc
ccttgccgac
catcagggtt
taaaaattga
ccatttctge
tgactggcag
tgtactgtag
gtaacttgac
tgttcgatgg
ctgcegtgat
tgagtctgca
atagcaccat
agaatttagc
acacatacct
tctgtecttgg
tattgaccat
cattccacca
gataagacag
tgaaagaact
tcatgctgcce
taattatctyg
gacacttgct
ttcctactca
cagtgccact
ccectgttaag
actactagca
gagtcaagca
taatattctt
attggacact
gctagaacag
catcaatcag
taatatacct
attctcgcetc
ggatcatgta
gtttccatcce
ctgctctatc
agagagggat
taatgataca
attgaaccca
tggcggcgtg
ccagatggtt
atcatactat
tcttcaacag
tatgggtgct
caatagttgg
gccatccgcet
agaccgcttet

gcctacaatt
aacagtgaca
gattccaact
agtagctact
tgcggctata
ggtccaggcce
tgtgataagt
aatcctcaat
tgcattgagt
tgtggtcgaa
gttgacaggc
gctgeccaact
attcattaac
cttgatccaa
gtataatgat
aagatgcacc
aatagtttat
cctacagccg
gcttgacgat
caagcttgaa
tgcggtgaat
ttctgecaatc
atcgttaggt
tgtcgectget
cccacgatct
tcatcecatta
gtcteggtca
tgatccggaa
cttcctattce
atcttaacac
catcatatct
gcacacacaa
ggcacttgcec
ttaagcatct
ggctcaactg
tctgtcecgecaa
cttgaatcaa
aactgctegt
ttctatttct
agtttcattc
actaagacac
tcetecaaatce
tttecgaacct
agtacagttc
gactactttt
atcgtggagc
ggaacaggaa
attaaaaata
gctgetetct
agcagctggt
gatctaacca
gaagggagat
tggcctatga
atatcagetc
gcaaccaata

gactecgcega
aaactcctac
cggaggagac
gccgcacaag
ctcaatctca
acacaatcac
ccagcaatta
ctctatttga
cctattacaa
aaatctttca
cagattgtgg
ttaactgtac
aatcaagaag
gcctateecg
gceccaagtac
ttctetecag
gcaaattgca
agttcatccc
ctcagattca
acatcccaga
aagagtctaa
acatcagcta
ttaatattaa
aatcgaaata
gatctcagtg
gtaatctcaa
atttaggtaa
gatccggaaa
atcttctttce
ctgccatagg
attttaaaga
cactacacat
gagtattatt
ctatccttta
gatctaattc
atcagattat
cactccttac
ggggtgcetrgce
caattgctga
caactgccac
actggtgtta
aatttgtttc
taaagactct
cggggggttyg
ctaccgctcc
gcataattaa
gcggggtata
cgagtttatg
gctcacaaaa
ttggcaatcyg
atgagtgttt
tatatatgta
ccatgctgta
agaatgtgece
gatgtcccgg

ttagtggatg
agccgatcgg
gceggtttge
tcactgcege
aaaatgcaat
taggaacggc
cagcagccaa
ccgagttgac
ttcaagettt
atacccagat
gattagattt
aacctgcaac
tcatggccca
catcgcaatyg
tctcagatga
tggttgggag
ggtcgatgct
ctgtaactgt
ccatcactca
tcttgectat
gtgatgcact
cgactacaag
taatcttgcet
gaatggagaa
agaaaaatca
agaaaaaaac
tcgagctgat
gcaaaaaagc
tgtttgtaac
ctatccactyg
aaaaataggc
acaatacact
tcggacaaca
tgagagttta
tggattagga
atataactct
agccattaag
actgattaat
gggtcgcaat
gacaccagag
tacgcacaat
catgggaatce
atatctcage
tatgatgtac
tccagaacaa
tccacceggyg
ttatttaggt
gaataatcaa
ccaggcaact
aatgattcag
agttctgccce
tggtgactcg
taaggtaacc
cacacagcag
tttttgettg

taatataaca
tgagaatttg
aggggtggtg
agtagcacta
ccaaaaaaca
agttcaagca
ttgtaaggcce
aactatcttc
aaggatccta
aagtgcagct
gacctatatg
ccagatcata
attaccaaca
cactattaca
tacgatggct
ctttcteact
gtgcaagtgc
cattgacatg
attggccaat
tgatccgttyg
acaacactta
tgtattatcc
cagtgtagtt
ttttgtttat
acctgcaact
gataggaccg
accgtctcgg
tacaaggaga
cctcattgtt
catcatctct
ccgaacacta
ataatgattg
actttaattt
ataacccaaa
ggtattactg
gcagtcgctce
tctettcaaa
gataatagat
ctgacacttg
ggctgcacca
gttatcctga
attgaaccca
gatggggtca
tgttttgtct
cgaattatta
gtactagacyg
tgggtgctet
gcaaataaat
caagtccaaa
tctgggatcc
ttttctaatg
gtgtattact
ataacattca
gteccctagac
acaggagtgt
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tcaatttcaa
gagacgatta
attggattag
gttaaggcaa
aatgcagcag
gttcaagatc
caagatgcta
cacaatcaaa
ctggggagta
gagcttetet
cagatggtca
gatctggcca
cgtgttattyg
cccaacactg
tgcctccaag
cgattcgtge
atgcaacctg
cacaaatgtg
gtaacctaca
gatatatcee
gcacaaagtg
ataatagcaa
gtgtggaagt
cataattcag
cttggaacaa
aaactagtat
aaagctcaaa
acaggaaacc
ccaactctaa
tectgccatac
atcgtgccgg
cagaagatgc
ttctatgcac
agcaaatcat
atcttcttaa
tacctctaca
ccagtgacaa
acattaatgg
gcecacttcet
ggatcccatc
atggatgcca
cttctgcegg
atcgtaagag
ctactcaacc
taatgtacta
tatgggcaac
ttccaatata
acttcattcc
atgctaagtc
tggcatgccc
atcaggotgct
accaaagaag
ctaatggtca

ctgggacagg
atgctgatge

4740
4800
4860
4920
4980
5040
5100
5160
5220
5280
5340
5400
5460
5520
5580
5640
5700
5760
5820
5880
5940
6000
6060
6120
6180
6240
6300
6360
6420
6480
6540
6600
6660
6720
6780
6840
6900
6960
7020
7080
7140
7200
7260
7320
7380
7440
7500
7560
7620
7680
7740
7800
7860
7920
7980
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ttggttactg
ttecttatcte
acagatcata
aacttgtttt
ctcatctcecte
aaggcagaag
cataccaaac
acaataagcce
accaattgta
cgacattgac
gtctaactta
tcttagaaag
cttgatcceg
agttaaagaa
ctatggactg
cagggatatt
aagtgatttt
tcataatgat
ccctgaactg
aattgtactg
agttagcact
taacttagct
tgtatatgca
attcgtatgt
attaagaact
ggctgaattg
tgcgggaaag
gaaaacacta
agtatggcca
tgacaacact
aaaattcaag
taaagcaatt
acagcgccat
aaactttctc
tgagtatcta
acctgatggt
agaatctcett
tcagctatca
agctagaaag
taaatcacat
agcatcttte
tatcccattt
tcacttgegyg
taccagtcaa
aggtggaatt
tctatctgee
aattgctgtc
ttttagatet
ccatttgaaa
attctatcag
agctgatgtce
gaggttaact
catcaaacag
cacattagaa

gttaggaggt

accaaccctt
aacgcagcaa
agctcacagce
agggacacag
ttaggacaat
cctecagate
attattgaca
agaatggctg
aagcataagc
gatttaggtc
getcaacget
ggccattgge
gattttaaaa
tcatgttcag
acaggtcgtg
gatcttaaga
tggattatga
cctgatttaa
gtagcattat
atggtttcag
tacctgaatc
tttcagatag
cagttgcaaa
tctgagattce
gtgacaacta
ctetgtataa
gtacgcgagt
gecetttttee
cccttaaact
gagataagct
aaatgttttg
agtgccccaa
cagcatcatc
ggagatgaca
catgatgaca
cgaatttttyg
ttagcgaacce
ttaacaaaat
tcgactegag
cactccaagce
ttaactactg
gctcaatcac
ctaatgcgta
tttgatctag
gaagggctgt
acagagtctg
accacacgag
tgtaatttat
gaacaagaga
gggaggattc
ctaggagaat
gagaatggtg
ctctectatg
tacataaata
ctaaactact

cgtctaccag
ctcagegtat
aatttggatce
gctctgttat
ttcagattgt
tgacctagcc
ctaatgacac
ggtetcggga
tatactatcta
cattacataa
tggtaaatgt
aagagtatgt
tcaatgacca
taatcaatgc
ggaacctctt
cggttgtgge
tcaaattcca
tcacgtatat
ttaatactga
atatgtacga
ctctgaagaa
gtgatgetgt
tgtcagatcc
ttgatgcact
atttgatatc
tgaggctttg
ctatgtgtgce
atactattcet
taccaggtaa
atgaattcac
atgcagacgce
aacaagactyg
aggteccect
aattcgaccece
cgttttgtge
caaagttgac
atgctgggaa
cactattaac
ataacataaa
aagtcaatca
atctcaaaaa
taaacagaat
gtacacttta
ataaagtaat
gtcaaaaagc
gcacacgagt
taccaaggag
teotttgagag
ctatcattag
taacgcaagc
gcacccaatc
ttgaaaaaga
atatcatctt
atccacacct
tgtcatgcag

tacatttgga
caatccgacg
aagcggtcaa
ggtatactgt
cccatttatce
aatcaaagca
acaaaattgg
gatattactce
cattctactt
tcaaaattgg
aagaaatttt
aaatgtaata
attgecctctg
gggtacttcc
tacacgatca
agcatggcat
gatgagacaa
cgaaaataga
gaatcataca
aggtcgtecac
aagaataaca
atataacata
catcccagaa
aaggggaact
cccatteccaa
gggacacccc
tgggaaagta
gatcaatgga
tgcttcaaag
acttaagcat
aggtgaggaa
gatgagtgtyg
accaaatcca
gaatgtggag
atcatattca
taagagaatg
gttaatgaaa
aatgagtcag
tcgacctggt
gcgagatcea
atattgttta
gtatggttat
cgtgggggac
taatggagat
ttggacaatg
aatgagcatg
cctgecgact
gttaaaatgt
ttctcacttc
cttaaaaaat
atcatgttcet
tatctgtttc
cccteaagtg
ggtatcacga
taggctgtte

tcggaagcaa
atgtatatcg
gaagcagcat
atctatatta
cgtcaggtga
ttataccaga
ttttaagaaa
cectgaagtec
ggaaacctcc
aatcaaatag
ctaattaccc
ctgtggecege
ctcaaaaatt
cagtgcatte
cgtgaactct
gactcagact
ttaattgtta
gaaggcataa
ctaacataca
aacattttat
tatttattga
attgetttge
ctcagaggac
aatagtttca
gatctgacce
atgctcactg
ctggacttte
tacaggagga
ggtctcacag
tggaaggaaa
ctcagtatat
tttagaagaa
ttcaatcgac
ctacagtatg
ctaaaagaga
agatcatgte
gagaatggty
attggaataa
ttccagaata
agtgatgact
caatggaggt
cctecatetcet
cccttcaacc
atcttecattg
atatctatct
gtgcagggag
cttgagaaaa
aataattttg
tttgtttata
gctagtaagc
aatcttgcaa
tacttgaata
tegattectg
ttggctcttt
aatcgaaaca
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ccttcactgg
cgaacaacac
atggccacac
ttgaattgte
cactatccta
ccatggaatyg
aaccaagaga
atctcaattce
caaatgagat
cacatgaaga
acatccctga
gaattcttce
gggacaagtt
agaatctcag
ctggtgaccyg
ggaaaagaat
ggcaaacagda
tcatcataac
tgacctttga
cactatgcac
gecttgtaga
tagaatcctt
aattccatgce
cccaggatga
cagatcttac
ccagtcaagc
ccactattat
agcatcatgg
aacttatgaa
tctctettat
ttatgaaaga
gcctaatcaa
ggctattgcet
taacatcagg
aggaaattaa
aagttatagce
ttgtgatygaa
tatccgagag
tccagagaaa
ttgaattggce
atcagacaat
tegagtggat
caccagcaga
tatcacccag
ctgtgataat
ataatcaagc
agactattge
gattaggtca
gcaagagaat
tctgcettgac
ctactgtcat
tctatatgac
gagatcagat
taccatccca
taggtgaccc

8040
8100
8160
8220
8280
8340
8400
8460
8520
8580
8640
8700
8760
8820
8880
8940
9000
9060
9120
9180
9240
9300
9360
9420
9480
9540
9600
9660
9720
9780
9840
9900
9960
10020
10080
10140
10200
10260
10320
10380
10440
10500
10560
10620
10680
10740
10800
10860
10920
10380
11040
11100
11160
11220
11280
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ggtggtttcc
gatcctttat
tgacccgtac
cacccaacaa
caatgcacag
tccgegtgta
aggatatttg
caataggaag
attactcaag
tagcatcgac
aaatcttgaa
tggatcggge
gccatctggt
cattggctee
aagtagccta
tctggagaat
acagttacaa
tggcacaact
tatatcaaat
ctaccaacag
caatagaaca
acctgtggac
gtacagcaat
ggaatcgtta
attaacatta
tgagtctgtt
tagtgaatgce
attggaacta
ttattettac
attaagtcat
tgctcecctcat
ctgtaaaaga
tgaagatagce
attatcacty
tgagaagtgt
aatagagaac
cagcaacaat
tcaagtagca
ceocacatgtg
aatctggatc
ggatgattcce
attagggttg
attaaagcta
aatcatagaa
tgacaatccce
atacaagctce
tctatggaac
catcaatcga
aagcttaaat
tgttttgtge
tagtactttg
atattctgat
attccagact
cttgatatca
cgtagcagaa

gcagttgcag
aacttattag
tcaatcaata
gttctgatgg
gcagaagaaa
gctcacatca
gattcaacta
cttaatgaaa
aatgctattg
attgcaagga
ggactagaga
tactgtgaac
atcgagatag
aggactgatg
aaagcagttce
tggatagatg
tcecectecacce
accctaaagt
gatgagcaat
ttaatgatca
ttcgaagaat
tcctgecatta
aaatttgtat
tcatteccaag
ttgtcccaat
tetcttacta
atgtatacca
tcctatcaaa
atgatcttga
ccaaaacttt
tttgcatctce
gtcatcaatg
cttattctca
attcaccata
ttcgetttga
ctatcaaatt
tactacctga
gtcacctcat
cctggeacet
atagagtcta
aatttccata
tcatcgactg
ccacaaggtg
tacctattee
ccacaaagaa
tggcaagcac
ggaaacgccyg
gttggeccaa
caacaatgcc
ccteatgggg
atcactttct
ccagctaatc
gtctegeagg
cctgaaagaa
gcaattgata

atcttaagag
ggagaaaacc
tagagtatca
aactcagtac
ataatcttgce
tcattgagca
gatcgataat
tactggatta
aacctecgac
gcctecggaa
cgccagatcec
agtgtgctge
gaggggatcc
agaggagggt
ttagactggc
cactggattt
cacttccaac
ttactcctge
atctgacaat
ctggactcgg
ctaccctaca
tctcagaagce
ttgatgaaga
cccaattagg
tcactgcaag
atgatgecat
aattagatga
tgtattatct
gaagaatccec
tccgacgagc
tggactacat
tgctctecaa
gtgaccgatc
atggtttgga
cagaattttt
ttatgtacaa
ccagaaaatt
attatgaatc
catgeartga
atgcaaactt
actttaagtt
cttggtataa
atcatttata
caggaagaaa
attatgcacc
acacagatca
ccatgactga
ggacttgcag
tgtcaaagcc
tgcttattet
tatggtgcta
atgaggttta
caacaggaat
taaatcagta
aggtggttet

attaattaaa
gggaaacggc
ataccccecca
gaatccaatg
taggtttcte
aaccagtgtce
gaggaaatca
caacatcaat
ttatttgaag
gctectectgg
cattgaaatc
aggagacaat
ccgtgataat
agcctcaaty
gggagtgtac
gtctcacact
ctctgccaat
aagctcttac
taatgacaaa
gatcttagaa
tttgeacact
attaacagtc
ccecgctatcet
caacattgat
gcagattatc
tgttgcatca
attatttatg
gagggtagtt
gggtgcagea
tatcaaccta
caagatgagt
tggaggggac
catgaatctc
actaccaaag
gaggaaagtg
tgtggagaac
attgaattca
attagaatat
ggatgatagt
ggagaagtat
gaatgctcca
gggtataagc
tattgcagaa
gatatattac
aatgcctact
atatcccgag
cataggaatg
tttagtacat
gataattaat
gaaatatagt
ctttgagaga
tttaatttgt
ggcgatgact
ttgggatggt
aggagaaaat

tcaggatgta
tcatgggcecta
actacagcte
ttacgtggca
ctggataggg
gggaggagaa
ctggaaatta
tacttagett
gcaatgacce
gceccactet
actgcaggag
cgattcacat
cctcectatcce
gcatacatca
atctgggceat
agagttaaca
ctaacccatc
accttttcaa
actgcagatt
acatggaata
ggtgcatcat
aagccacata
gaatatgaga
gctgtagata
aatgcaatca
gactatgtcet
tattgtgggt
gggtggagta
ttaaacaatc
gatatagttg
atggatgcaa
ttagaattag
attgcaagga
attaaggggt
gtgaactcag
ccacggcttg
atacgagata
attgatagtce
ctatgtacaa
ccaattccaa
tcgcaccata
tgctgcaggt
ggtagtggtyg
aattetttat
cagttcattg
atttttgagg
acagcttagtg
gtagatttgg
gctatcatca
tggttgcecat
atcactgttc
atccttgcea
ttaaccgate
cacttaaagc
gctctattta
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tggattactg
ctttagcagce
ttaagaggca
tattctetga
aggtgatctt
agcagattca
agcccttgtc
acaatttggce
ttgaaacatg
tgggtgggag
cattaattgt
ggtttttett
gtgtaccgta
ggggtgecte
tcggagatac
tcacacttga
ggttggatga
gtttcactca
caaatataat
atccceccaat
gttgtgtcecg
ttacagtacc
ctgcaaaact
tgacaggtaa
ctggactcga
ccaattggat
gggaactact
atatagtgga
tggcatctac
cccecttaaa
tactctggagg
ttgtgacatc
aattaacttt
tctcteetga
ggttgagtte
cagcattcge
ctgagtcagg
ttaagctaac
atgattacat
atagecectga
ccttacgecce
accttgagcg
ccagtatgac
ttagtagtgg
agagtgtccc
acttcatccecce
tagaattcat
aatcaagtgc
ctgctacaac
ttactagatt
ttaggagcac
acaactttgc
aagggtttac
aagaacgtat
attcgagtga

11340
11400
11460
11520
11580
11640
11700
11760
11820
11880
11940
12000
12060
12120
121890
12240
12300
12360
12420
12480
12540
12600
12660
12720
12780
12840
12200
12960
13020
13080
13140
13200
13260
13320
13380
13440
13500
13560
13620
13680
13740
13800
13860
13920
13880
14040
14100
14160
14220
14280
14340
14400
14460
14520
14580
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taatgaatta
gccagtcgea
gaaggaaata
tccttacaat
gattctaaat
gaagcaggac
cctgaaactt
gaaattgatt
gaaagcatta
gtttattgat
aatatatcaa
cttggt

<210> 2
<211>
<212>
<213>

DNA

<220>
<223>

15246

attctcaaat
actttcatag
attgatataa
ttaggtcttce
catactatca
ttggaattcg
tctccaaata
gagggggatt
ggttgtgtag
ataaatatta
gaatcagaat

Cryptovirus

RNA genome

<400> 2

accaagggga
cggaacctat
gtttgggcaa
attcacgctce
actaaaaccg
gcttcttcta
tggagcatta
agctgaccag
atcattcecge
tgectgcactt
cgaagtcgag
cctaatgceag
ttctattgag
cctgcaacceg
acatttcctce
ttatgctatg
tttgacacta
aggagagcta
ccgatatttg
actgctatat
cgerttctce
aaaacaacag
acgcaccgag
caggggagga
aacaggtgac
tgcaggcacc
tgecaggtcca
agttggagct
gacaattcag
gtggattcca

aaatgaagtg
ggcecttcgtyg
tttttegtece
actcaagaac
gtaatcaggg
ttctgeoctac
ctcacaatgt
tcaccagaag
ttaatcccca
gcagaagatc
ggaactgcat
gcatggatag
aaacgcctge
gaggctegac
acctttgaac
gtaggggatg
aaatatgcat
acaaagctaa
gccctattgg
agctatgcta
agatcataca
ggtgcagttg
atggcaaata
gtcaaccecgt
acactcgaga
catgatgatg
cgcactggac
cccatccata
atcccaatct
taaggttcect

gtggagggac
sgatttgaaca
caaggtctgg
ttggtaaaat
ggaattggtt
gcatattcag
ggaaatactt
gtaatatcga
tctactgtca
atgaagaaat
taatttaaga

gtgactcaaa
accgacctcg
ccgacacaaa
tgcaagatca
tatttatact
ggattgttet
tttcgctacc
ctgatatcga
atgcacgttce
tacctgacac
gggatgagat
tgacttgcaa
aaaaatatcg
gaataatcca
tgcagcttge
ttggaaagta
taggaactag
agtccctcat
agtcaccaca
tgggaatagg
tgaacaagac
acatgaggat
cacttgeccaa
tctcatctgt
gttacatggc
agatgccacce
caactcttga
cagatgacct
aaaattgaca
gcctaccatc

accaaatgca
actaatccge
aacccaggat
cagtacgata
gatcctecca
gattactcocc
gattacacaa
tctaaccaga
cgatccaatg
agaccgcegygg
aaaaagaagc

cDN2A in mRNA sense of Simian Virus 5

tcatcgaaga
agtcagagta
aatgtcatcc
gagtgaggaa
aacctctaat
cagtaatggt
atcagccaca
aagggtagag
aggtatgagc
actaaaccat
tgagactttce
gtgcatgact
tcagcaaggc
gaatgtaatc
ccgagcacaa
tatagagaat
atggcccaca
ggcattatac
tttgatggat
ctatgtgtta
atatttccaa
ggcagaagat
attgaccaca
cactgggaca
agcggatcga
attggaagag
acaagtggcc
gaatgcegea
tacctaattg
ggctttaaag

cggaatctta
acaatgttga
tatgaaagtt
gtgagattat
cetteogeteo
atcctcaatt
ttaactgcag
cctatcecaaa
gatcaaaggg
atcgatggeg
ggattaatct
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tcgatatega
caacccactt
tattactcac
taacagaaag
agatgatcgt
ctgatecggtt
gctacattag
agcaaatcetg
agtcaacaga
aggaaatcta
tggttttccc

minus strand

ccctcgagat
gttcaataag
gtgcttaaag
ggtacaatcc
aacccagagce
gcaagggatt
atgctcaatc
atcgatggct
cgtggagaga
gcaacacctt
ttagatatgt
gcgccagacc
aggatcaacc
cggaagggaa
agccttgtat
tgtggaatgy
cttgetttag
cagacccttg
tttgctgcag
gatgtcaaca
ttgggaatgg
cteggtctaa
gcaaatcgag
actcaggtge
ctgaggcaga
gaggaagadg
ttggacatcc
ctgggtgate
attagttaga
aaaaaaatag

tacataggtc
gacctatcaa
catatgagcg
cacctacaac
taagatcccg
cccategett
atgtcaaatt
ttgaggaggg
tcaatgccta
tecgttgatte
gttacagtgt
aacctgctgc
cgagatatet
tggtggtcag
caaataggta
gaggcttctt
ctgcatttte
gtgagcaggc
caaactacce
tgaggaacta
aaactgcaag
ctcaageega
gggcagacac
ccgctgeage
gatatgctga
acgacacatc
agaacgcagce
ttgacatcta
tggaactaca
gcecggacgg

14640
14700
14760
14820
14880
14940
15000
15060
15120
15180
15240
15246

60
120
180
240
300
360
420
4380
540
600
660
720
780
840
800
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800



WO 02/077211

gttagcaaca
tgatctgagc
agagtatttt
accagdgggtc
ccatcagaag
cattgtgcca
tctggactece
aggatcctat
catcgaggaa
cagggatacc
caaggtcact
tgaatgcact
cagtgagaaa
catctcagtce
ctactttaga
ttactgtgga
tcaatgatag
caactgcaac
gattgaagat
aagagtatct
aagcaatcat
cactgtacta
acacactacc
gtcaatcaat
tggttaaaca
cattcataaa
aggatcaact
ggectaatct
ttaggaagac
tatttcgggg
ttaagtcacc
cagtgactta
gatcaagata
attcgccact
tatggctgea
aatactggat
gaccaactat
gaaagggtgg
tatggtcegt
ctcttctegt
gcegetttgt
cggagctgga
tacctcagtyg
gattagagag
caccagcttg
aagcacgaac
cctgtctact
ttccaacaaa
tgaagttaat
gctataatgc
ggaaccagtt
ctgcattagyg
atgaaaatge
ctgcagatgt
acataaacag

agcgactgcc
ttctececag
acttccecaac
acaggactac
ggctcagttg
gcagatgaca
acccegagea
aagggggtta
cccagagaga
ggcgggttcc
gagtggtgea
tgtcaccagt
tttggactct
tctaatccag
aggaatgatt
agatgtacgc
tttcttgact
aagtgttaag
tacactagag
cctcaaaatce
ccgcagtgca
accctgaggg
tgaggcagcce
aaaagcgttc
actacgcaca
tacctatgga
tgggaagaaa
accatcatta
atccagcaaa
tcatacatta
agggaaaata
ctgtccagct
cactcagagc
tatgaaggtc
tgtatgcaac
gagaaagtgt
cataattcat
atggagetgce
gggctgtgag
ggagactact
gaaatcaaat
atgactgacc
attaatcttg
cttaattage
atttatctcc
ccatatecgte
ggcaggagca
tgtcecggecaa
gectacaatt
aacagtgaca
gattccaact
agtagctact
tgcggctata
ggtccaggcce
tgtggtaagt

ggtgccaaca
atgagatcaa
aagtcacagg
taaccaatgc
gtgggggtgc
aaacagtgce
cccaaactgt
agcttgcgaa
atcctatege
atagaaggga
atccatcetg
gteccagteac
cggatgaatc
accatcaaga
acaactgtga
aagacactaa
caatctgaag
aagattgtca
caattggcaa
aaccaggcett
atttgatcaa
ttttagaaaa
atgccatcca
ccaattgtga
acctacttga
ttcatctacg
agagaggctyg
gggaatgtcece
gcggaagaga
atccagaaag
caatctggaa
gcaatcaaat
ttacaacttg
cataccecectg
atcttcaaat
gctaacatgce
gccagaggtce
catccactte
attacaaagg
gacatcataa
tggggtctgt
tctaatcgag
taagcactga
tctgtattaa
aaaatgattc
cttcaaatca
ggcageccttg
cttatgtatt
gactegecega
aaactcctac
cggaggagac
gccgecacagg
ctcaatctea
acacaatcac
ccagcaatta

gcgecaatcca
taagctcata
aacatcectet
tgcagaggca
aaaaccaaag
cggaaagceg
gcttgatcta
atttggaaaa
aaccagttce
gtactcaatc
ttctccaatc
ttgctctgaa
aactggagac
atgacatagt
aaatcatgga
gtaaccatgc
atgtaatttc
ggaaggttcce
aggattgcat
ccagtgaggce
gaaacaccca
aacgattaac
tcagcattcc
tcaacagtga
atgacctaga
aacaggatcg
tgaccgctgce
tgggacaact
tggtctttga
gactagtctg
tggactatct
ttcaggtacc
aactaatgat
acaaggaggg
caggaaacaa
aacttgaagt
acattcccaa
acgaagttgt
cgaaggcaat
gtcecaaaagt
tcaagaaaac
actacaccge
tcgtaggcta
taataacact
aaagaaaaca
tgggtactat
atccagcagce
atactgaggc
ttagtggatg
agccgatcgg
gccggtttge
tcactgcecgce
aaaatgcaat
taggaacggc
cagcagcecaa

caatctacaa
gagacaggcc
cttggaaaga
aagatccaayg
aaaccgcgac
atcccaaacc
agtgggaaaa
gaaaatctga
cccatcgatt
ggatgggtgg
accgctgceag
tgtgaacgag
aaaagtagat
tggacttaaa
cccggdagtt
tgttgttgtg
acttgatgag
tcctcagaag
cagcaaaccg
tcagctaatt
attacactac
gataaataag
cgcagaccecc
tgggggtgayg
tactcatgag
ggggaatacc
aatggttacce
gagggaattc
aattgttaag
tgtctccgea
cttecattecg
tggccccatyg
aagaatcctg
aagaggatgt
gaatggecagt
gtcgattgca
aagtgctaag
tccaagtgte
aatacaagag
caaaatttca
taaatcactg
cgcaaactat
caacacacta
actattccaa
aatcatatta
aattcaattt
cctecatgcaa
ctcatcagca
taatataaca
tgagaatttg
aggggtggtg
agtggcacta
ccaaaaaaca
agttcaagca
ttgtaaggcec
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tggatcccac
tgaatactgt
atacaatacc
agtcaactaa
caaaaattgc
ctctattagg
cattaccatc
tgacacggtt
ttaagagggg
gagatgaagt
caaggcgatt
atacttaata
cgcattcectet
gcagggatgg
cccagtaatg
ccagaatcat
ttggctegac
gatctgactg
aagatgaggg
gacctcaaga
actggtatga
cccgaacact
accaatccac
aaaggccgct
ccactggtga
attgtcggag
cttggatgtg
caggtcactg
tatcecgagaa
gaaaaatttg
acatttectgt
ttgaaaatga
tgtaageccecg
cttgtatcag
gagtggcagyg
gatatgtggg
ccgceeeteg
actaaaacac
agtagcatct
tetaageate
cctaacctga
aggtgggtag
atattatcca
taactggaat
agactatcect
ctggtggtet
atecggtgtca
ttcattgttg
tcaatttcaa
gagacgatta
attggattag
gtaaaggcaa
aatgcagcag
gttcaagatc
caagatgcta

1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
4620
4680
4740
4800
4860
4920
4980
5040
5100
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tcattggctc
ttacaaaccce
ccttgccgac
catcagggtt
taaaaattga
ccatttctge
tgactggcag
tgtactgtag
gtaacttgac
tgttcgatgg
ctgectgtgat
tgagtctgca
atagcaccat
aaaatctagce
acacatatct
tctgtcttgg
tattgaccat
cattccacca
gataagacag
tgaaagaacc
tcatgctgcece
taattatctg
gacacttgct
ttcctactca
cagtgccact
ccctgttagg
actactagca
gagccaagca
taatattcte
attggacact
gctagaacag
catcaatcag
taatatgcct
attctcgcete
ggatcatgta
gtttccattc
ctgctctatce
agagagggat
raatgataca
attgaaccca
tggcggegtg
ccagatggtt
atcatactat
tettegacag
tatgggtgct
caatagttgg
gccatctget
agactgctct
ctggttactyg
ctcttatcte
acagatcata
aacctgtttt
ctcatctete
aaggcagaag
cataccaaac

aatcctcaat
tgcattgagt
tgtggtcgaa
attgacaggc
gctgccaact
attcattaac
cttgatccaa
gtataatgat
aagatgcacc
aatagtttat
cctacagecyg
gcttgacaat
caagcttgaa
tgcggtgaat
ttctgcaatc
atcgttaggt
tgtegttget
ctcacgatct
tcatccatta
gtecteggtea
tgatccggaa
cttecctattce
gtectaacac
catcatatct
gcacacacaa
geccacttgece
ttaagcatct
ggctcaactg
tetgtcgeaa
cttgaatcaa
aactgctcgt
ttctattttt
agtttcattce
actaagacac
tecetcaaate
tttecgaaccc
agtacagttc
gactacttet
atcgtggagce
ggaacaggaa
attaaaggta
gctgetetet
agcagctggt
gatctaacea
gaagggagat
tggecctatga
atatcagcte
gcaaccaata
accaaccctt
aacacagcaa
agctcacagc
agggacacag
ttaggacaat
ccttcaggtc
attattgaca

ctectatttga
cccattacaa
aaatcttteca
cagattgtyg
ttaactgtac
aatcaagaag
gcctatcceg
gcccaagtac
ttctetecag
gcaaattgca
agttcatccc
ctcagattca
tcatcccaga
aagagtctaa
acatcagcta
ttaatattaa
aatcgaaata
gatctcagtg
gtaattttta
atctaggtaa
gatccggaaa
atcttcttte
ctgctatagyg
attttaaaga
cactacacat
gagtattatt
ctatccttta
gatctaattc
atcagattat
cactccttac
ggagtgctge
caattgctga
caactgccac
actggtgtta
aatttgttte
taaagactct
€ggggggttyg
ctgecegetece
gcataattaa
gcggggtata
cgagtttatyg
gctcacaaaa
ttggcaatcg
atgagtgttt
tatacatgta
ccatgetgta
agaatgtgcec
gatgtccegg
cgtctaccag
ctcagegtat
aatttggatc
gctetgttat
ttcagattgt
tgacccagcec
ctaatgacac

ccgagttgac
ttcaagcttt
atacccagat
gattagattt
aacctgcaac
tcatggcceca
catcgcaatg
tctcagatga
tggttgggag
ggtcgatgtt
ctgtaactgt
ccatcactca
tcttgtctat
gtgatgcact
cgactacaag
taatcttget
gaatggagaa
agaaaaatca
agaaaaaaac
tcgagetgat
gcaagaaagc
tgtttgtaac
ctatccactyg
aaaaataggc
acaatacact
tcgaacaaca
tgagagttta
tggattagga
atataactcet
agccattaag
actgattaat
gggtcgcaat
gacaccagag
tacacacaat
catgggaatc
atatctcage
tatgatgtac
tccagaacaa
tccacccggyg
ttatttaggt
gaataatcaa
ccaggcaact
aatgattcag
agttctgecee
tggtgactcg
taaggtaacc
cacacagcag
ttettgcttg
tacatttgga
caatccgacyg
aagcggtcaa
ggtatactgt
cccatttate
aatcaaagca
acaaaattgg

aaccactctte
aaggatccta
aagtgcaget
gacctatatg
ccagatcata
attaccaaca
caccattaca
tactatgget
ctttetcact
gtgcaagtgc
cattgacatg
attggccaat
tgatceocgttg
acaacactta
tgtattatcc
cagtgtagtt
ttttgtttat
acctgcaact
gataggaccg
accgtctegg
tacaaggaga
cttcattgtt
catcatctct
ccgaacacta
acaatggttg
actttaatct
ataacccaaa
agtatcactg
gcagtegete
tctcttcaaa
gataatagat
ctgacacttg
ggctgcacca
gttatcectga
attgaaccca
gatggggtca
tgteetgttet
cgaattatta
gtactagatyg
tgggtgetcet
gcaaataaat
caagtccaaa
tctgggatcce
ttttetaatg
gtgtattact
ataacattca
gtcectagac
acaggagtgt
tcagaagcaa
atgtatatcg
gaagcagcat
atctatatta
cgteaggtga
ttataccaga
ttttaagaaa
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cacaatcaaa
ctggggagta
gagcttctet
cagatggtca
gatctggeeca
cgtgttatgg
cccaacactg
tgcctecaag
cgattcgtgc
atgcaacctyg
tacaaatgtg
gtaacctaca
gatatatcce
gcacaaagtg
ataatagcaa
gtgtggaagt
cataaataag
cttggaacaa
aacctagtat
aaagctcaaa
gcaggaaacc
ccaactctaa
cctgccatac
atcgtgccgg
cagaagatgc
ttctatgcac
agcaaatcat
atcttcttaa
tacctctaca
ccagtgacaa
acattaatgg
gecccacttcect
ggatccceatc
atggatgcca
cttetgeecgg
atcgtaagag
ctactcaacc
taatgtacta
tatgggcaac
ttcecaatata
actttatccce
atgctaagtce
tggcatgtcc
atcaggtget
atcaaagaag
ctaatggtca
ctgggacagg
atgccgatgce
ccttcactgg
cgaacaacac
atggccacac
ttgaattgtc
cactatccta
ccatggaatg
aaccaagaga

5160
5220
5280
5340
5400
5460
5520
5580
5640
5700
5760
5820
5880
5940
6000
6060
6120
6180
6240
6300
6360
6420
6480
6540
6600
6660
6720
6780
6840
6900
6960
7020
7080
7140
7200
7260
7320
7380
7440
7500
7560
7620
7680
7740
7800
7860
7920
7980
8040
8100
8160
8220
8280
8340
8400
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acaataggcc
accaattgta
cgaccttgac
gtctaactta
tcttagaaag
cttgatcecg
agttaaagaa
ctatggactg
cagggatatt
aagtgatttt
tcataatgat
ccctgaactg
aattgtactg
agttagcact
taacttagct
tgtatatgeca
attcgtatgt
attaagaact
ggctgaattg
tgcaggaaag
gaaaacacta
agtatggcca
tgacaatact
aaaattcaag
taaggcaatt
acagcgccat
aaactttctc
tgagtatcta
acctgatggt
agaatctcett
tcagctatca
agctagaaag
taaatcacat
agcatctttt
tatcccattt
tcacttacgyg
taccagtcaa
aggtggaatt
tctatectgee
aattgctgtc
ttttagatct
ccatttgaaa
attctatcag
agectgatgte
gaggttaact
catcaaacag
cacattagaa
gttaggaggt
ggtggtttce
gatcctttat
tgaccecgtac
cacccaacaa
caatgcacag
tccgegtgta
aggatatttg

agaatggcetg
aagcataagc
gatttaggtc
gctcaacget
ggccattgge
gattttaaaa
tcatgttcag
acaggtcgtg
gatcttaaga
tggattatga
tctgatttaa
gtagcattat
atggtttcag
tacctgaatc
tttcagatag
cagttgcaaa
tctgagattce
gtgacaacta
ctctgtataa
gtacgegagt
geoetttttee
cccttaaact
gaaataagct
aaatgttttg
agtgccccaa
cagcatcatc
ggagatgaca
catgatgaca
cgaatttttg
ttagcgaacc
ttaacaaaat
tcaactecgag
cactccaage
ttaactactg
gctcaatecat
ctaatgcgta
tttgatctag
gaagggctgt
acagagtetg
accacacgag
tgtaatctat
gaacaagaga
gggaggattc
ctaggagaat
gagaatggtg
ctctecctatg
tacataaata
ctaaactacce
gcagttgcag
aacttattag
tcaatcaata
gctetgatgg
gcagaagaaa
gctcacatca
gattcaacta

ggtctcggga
tatactatta
cattacataa
tggtaaatgt
aagagtatgt
tcaatgacca
taatcaatgc
ggaacctctt
cagttgtggce
tcaaattcca
tcacgtatat
ttaacactga
atatgtacga
ctctgaagaa
gtgatgctgt
tgtcagatcc
ttgatgecact
atttgatatc
tgaggctttg
ctatgtgtgc
atactattcet
taccgggtaa
atgaattcac
atgcagacgc
aacaagactg
aggtcccecet
aattcgaccc
cgttttgtgc
caaagttgac
atgctgggaa
cactattaac
ataacataaa
aagtcaatca
atctcaaaaa
taaacagaat
gtacacttta
ataaagtaat
gtcaaaaggc
gcacacgagt
taccaaggag
tctttgagag
ctatcattag
taacgcaagc
gcacccaatc
ttgaaaaaga
atatcatctt
atccacacct
tgtcatgcag
atcttaagag
ggagaaaacc
tagagtatca
aactcagtac
ataaccttge
tcattgagca
gatcgataat

gatattactc
cattctactt
tcaaaattgg
aagaaatttt
caatgtaata
attgcetetg
aggtacttcc
tacacgatca
agcatggcat
gatgagacaa
cgaaaataga
gaatcataca
aggtcgtcac
aagaataaca
atataacata
catcccagaa
aagaggaact
cccattccaa
gggacacccc
tggaaaagta
gatcaatgga
tgcttcaaag
acttaagcat
aggtgaggaa
gatgagtgtg
accaaatcca
gaatgtggag
atcatattca
taagagaatg
gttaatgaaa
aatgagtcag
tcaacctggt
gcgagateca
atattgttta
gtatggttat
cgtgggggat
taatggagat
ttggacaatg
aatgagtatg
cctgecgact
gttaaaatgt
ttctcacttc
cttaaaaaat
atcatgttet
tatctgtttc
ccctcaagty
ggtatcacga
taggectgtte
attaattaaa
gggaaacggc
ataccctcca
gaatccaatg
taggtttetce
aaccagtgtc
gaggaaatca

cctgaagtcec
ggaaacctec
aatcagatag
ctaattaccc
ctgtggccgce
ctcaaaaatt
cagtgcattc
cgtgaactct
gactcagact
ttaattgtta
gaaggcataa
ctaacataca
aacattttat
tatttattga
attgctttgce
ctcagaggac
aatagtttca
gatctgaccce
atgctcactg
ttagacttte
tacaggagga
ggtctcacgg
tggaaggaag
ctcagtarat
tttagaagaa
tteaatcgac
ctacagtatg
ctaaaagaga
agatecatgte
gagaatggtg
attggaataa
ttccagaata
agtgatgact
caatggaggt
ccteatetet
cccttcaacc
atcctcattg
atatctatceg
grgragggag
cttgagaaaa
aataattttg
tttgtttata
gctagtaagce
aatcttgcaa
tacttgaata
tcaattcctg
ttggctettt
aatcgaaaca
tcaggatgta
tcatgggcta
actacagctce
ttacgtggca
ctggataggyg
gggaggagaa
ctagaaatta
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atcrcaattce
caaatgagat
cacatgaaga
acatccctga
gaattcttce
gggacaagtt
agaatctcag
ctggtgaccyg
ggaaaagaat
ggcaaacaga
tecatcataac
tgacctttga
cactatgcac
gcecttgtaga
tagaatcctt
aattcecatge
cccaggatga
cagatcttac
ccagtcaagce
ccaceattat
agcatcatgg
aacttatgaa
tctctettat
ttatgaaaga
gectaatcaa
ggcetgttgct
taacatcagg
aggaaattaa
aagttatagce
ttgtgatgaa
tatcecgagaa
tccagagaaa
ttgaattgge
accagacaat
ttgagtggat
caccagcaga
tatcacccag
ctgtgataat
ataatcaagc
agactattge
gattaggtca
gcaagagaat
tctgettgac
ctactgteat
tctatatgac
gagatcagat
tgccatcecca
taggcgacce
tggattactg
ctttagcagc
ttaagaggca
tattctctga
aggtgatett
aacagattca
agceccttate

8460
8520
8580
8640
8700
B760
8820
8880
8940
9000
9060
9120
9180
9240
9300
9360
9420
9480
9540
9600
9660
9720
9780
9840
9900
9960
10020
10080
10140
10200
10260
10320
10380
10440
10500
10560
10620
10680
10740
10800
10860
10820
10980
11040
11100
11160
11220
11280
11340
11400
11460
11520
11580
11640
11700



WO 02/077211

caataggaag
attactcaag
tagcatcgac
aaatcttgaa
tggatcgggce
gccatctggt
cattggectcce
gagtagctta
tctggagaat
acagctgcaa
tggcacaact
tatatcaaat
ctaccaacag
caatagaaca
acctgtggac
gtacagcaat
ggaategtta
attaacatta
tgagtctgtc
tagtgaatgc
attggaacta
ttattcttac
attaagtcat
tgctectcecat
ctgtaaaaga
tgaagatagce
attatcactyg
tgagaagtgt
aatagagaac
cagcaacaat
tcaagtagca
cccacatgtg
aatctggatce
ggatgattcc
attagggttg
attaaagcta
aatcatagaa
tgacaatccc
atacaagctc
tctatggaac
catcaatcga
aagcttaaat
tgttttgtge
tagtactttg
atattctgat
attccagact
tttgatatca
cgtagcagaa
taatgaatta
gccagtecgea
gaaggaaata
teccttacaat
gattctaaat
gaagcaggac
cctgaagctt

cttaatgaaa
aatgctattg
attgcaagga
ggattagaga
tactgtgaac
atcgagatag
aggactgatg
aaagcagttce
tggatagatg
tcecctcacce
accctaaagt
gatgagcaat
ttaatgatca
ttcgaagaat
tectgratte
aaatttgtat
tcatteecaag
ttgtcccaat
tctcttacta
atgtatacca
tcctatcaaa
atgatcttga
ccaaaacttt
tttgcatctce
gtcatcaatg
cttattetca
attcaccata
ttecgetttga
ctatcaaatt
tactacctga
gtcacctcat
cctggeacct
atagagtcta
aatttccata
tcatcaactg
ccacaaggtg
tacctattce
ccacaaagaa
tggcaagcac
ggaaacgccy
gteggccecaa
caacaatgcc
cctecatgggg
atcactttct
ccagctaate
gtectegeagg
cctgaaagaa
gcaattgata
attctcaaat
actttcatag
attgatataa
ttaggtette
catactatca
ttggaattcg
tctecaaata

tactggatta
aacctccgac
acctccggaa
cgccagatcc
agtgtgctgce
gaggggatcc
agaggagggt
ttagactggc
cactggattt
cacttccaac
ttactectge
acctgacaat
ctggactcgg
ctaccctaca
tctecagaage
ttgatgagga
cccaattagg
tcactgcaag
atgatgccat
aattagatga
tgtattatct
gaagaatccc
tccgacgage
tggactacat
tgctctccaa
gtgaccgatc
atggtttgga
cagaattttt
ttatgtacaa
ccagaaaatt
attatgaate
catgcattga
atgcaaactt
actttaagtt
cttggtataa
atcatttata
caggaagaaa
attatgcacc
acacagatca
ccatgactga
ggacttgcag
tgtcaaagcec
tgcttattet
tatggtgcta
atgaggttta
caacaggaat
taaatcagta
aggtggttet
gtggagggac
aatttgaaca
caaggtctygg
ttggtaaaat
ggaattggtt
gcatattcag
ggaaatactt

caacatcaat
ttatttgaag
gctctectgg
cattgaaatt
aggagacaat
ccgtgataat
agcctcaatg
gggagtgtac
gtctcacact
ctctgcecaat
gagctcettac
taatgacaaa
aatcttagaa
tttgcacact
attaacagtc
cccgctatcet
caacattgat
gcagattatc
tgttgcatca
attatttatg
gagggtagtt
gggtgcagea
tatcaaccta
caagatgagt
tggaggggac
catgaatctce
actaccaaag
gaggaaagtg
tgtggagaac
attgaattca
attagaatat
ggatgatagt
ggagaagtat
gaatgctcca
gggtataagc
tattgcagaa
gatatattac
aatgcctact
atatceccgag
cataggaatg
tttagtacat
gataattaat
gaaatatagt
ctttgagaga
tttaatttgt
ggcgatgact
ttgggatggt
aggagaaaat
accaaatgca
attgatctgce
aacccaggat
cagtacgata
gatcctceca
gattacttcc
gattgcacaa

tacctagctt
gcaatgacac
gcecccactet
actgcaggag
cgattcacat
cctectatcece
gcatacatca
atctgggcat
agagttaaca
ctaacccatc
accttttcaa
actgcagatt
acatggaata
ggtgcatcat
aagccacata
gaatatgaaa
gctgtagata
aatgcaatca
gactatgtct
tattgtgggt
gggtggagta
ttaaacaate
gatatagttg
gtggatgcaa
ttagaattag
attgcaagga
attaaggggt
gtgaactcag
ccacggcttg
atacgagata
attgatagte
ctatgtacaa
ccaattccaa
tcgcaccata
tgctgcaggt
ggtagtggtg
aattctttat
cagttcattg
atttttgagg
acagcttgtg
gtagatttgg
getatcatca
tggttgcecat
atcactgttce
atccttgeca
ttaactgatc
cacttgaagc
gctctattta
cggaatctca
acaatgttga
tatgaaagtt
gtgagattat
ccttcgetece
atcctcaatt
ttaactgcag
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acaatttggc
ttgaaacatg
tgggtgggag
cattaattgt
ggtttttctt
gtgtaccgta
ggggtgccte
tcggagatac
tcacacttga
ggttggatga
gttteactca
caaatataat
atcccccaat
gttgtgtceg
ttacagtacc
ctgcaaaact
tgacaggtaa
ctggactcga
ccaattggat
gggaactact
atatagtgga
tggcatctac
ccececttaaa
tactctgggg
ttgtgacatc
aattaacttt
tctcteccectga
ggttgagttc
cagcattcge
ctgagtcggg
ttaagctaac
atgattacat
atagcccectga
ccttacgecece
accttgagceyg
ccagtatgac
ttagtagtgg
agagtgtcce
actteatcece
tagaattcat
aatcaagtgc
ctgctacaac
ttactagatt
ttaggagcac
acaactttgce
aagggtttac
aagaacgtat
attegagtga
tcgatatcga
caacccactt
tattactcac
taacagaaag
ggatgatecgt
ctgatcggtt
gctacattag

11760
11820
11880
11940
12000
12060
12120
12180
12240
12300
12360
12420
12480
12540
12600
12660
12720
12780
12840
12900
123960
13020
13080
13140
13200
13260
13320
13380
13440
13500
13560
13620
13680
13740
13800
13860
13920
13980
14040
14100
14160
14220
14280
14340
14400
14460
14520
14580
14640
14700
14760
14820
14880
143940
15000



WO 02/077211 PCT/US02/04117

gaaattgatt gagggggatt gcaatatcga tctaaccaga cctatccaaa agcaaatctg 15060
gaaagcatta ggttgtgtag tctattgtca cgatccaatg gatcaaaggg agtcaacaga 15120
gtttattgat ataaatatta atgaagaaat agaccgcggg atcgatggeg aggaaatcta 15180
aacatatcaa gaatcagaat tagtttaaga aaaaagaaga ggattaatct tggttttccc 15240
cttggt 15246

<210> 3

<211> 1527

<212> DNA

<213> Cryptovirus

<220>
<223> Cryptovirus NP Protein encoding sequence; cDNA in
mRNA sense

<221> CDS
<222> (1) ...(1527)

<400> 3
atg teca tce gtg ctt aaa gea tat gag aga ttc aca ctc act caa gaa 48
Met Ser Ser Val Leu Lys Ala Tyr Glu Arg Phe Thr Leu Thr Gln Glu

1 5 10 15

ctg caa gat cag agt gaa gaa ggg aca atc cca cct aca aca cta aaa 96
Leu Gln Asp Gln Ser Glu Glu Gly Thr Ile Pro Pro Thr Thr Leu Lys
20 25 30

ccg gbtt atc agg gta ttt gta cta acc tct aat aac cca gag cta aga 144
Pro Val Ile Arg Val Phe Val Leu Thr Sexr Asn Asn Pro Glu Leu Arg
35 40 45

tce cgg ctt ctt cta tte tge cta cgg att gtt cte agt aat ggt gca 192
Ser Arg Leu Leu Leu Phe Cys Leu Arg Ile Val Leu Ser Asn Gly Ala

agg gat tcc cat cgc ttt gga gca tta ctt aca atg ttt tcg cta cca 240
Arg Asp Ser His Arg Phe Gly Ala Leu Leu Thr Met Phe Ser Leu Pro
65 70 75 80

tca gct aca atg ctc aat cat gtec aaa tta gct gac cag tca cca gaa 288
Ser Ala Thr Met Leu Asn His Val Lys Leu Ala Asp Gln Ser Pro Glu
85 90 95

gct gat atc gaa agg gta gag atc gat ggc ttt gag gag gga tca ttc 336
Ala Asp Ile Glu Arg Val Glu Ile Asp Gly Phe Glu Glu Gly Ser Phe
100 105 110

cgc tta att ccc aat gct cge tca ggt atg agc cgt gga gag atc aat 384
Arg Leu Ile Pro Asn Ala Arg Ser Gly Met Ser Arg Gly Glu Ile Asn
115 120 125

gcc tat gct gca ctt gca gaa gat cta cct gac aca cta aac cat gca 432
Ala Tyr Ala Ala Leu Ala Glu Asp Leu Pro Asp Thr Leu Asn His Ala
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130 135 140

aca cct ttc gtt gat tce gaa gte gag gga act gca tgg gac gag att 480
Thr Pro Phe Val Asp Ser Glu Val Glu Gly Thr Ala Trp Asp Glu Ile
145 150 155 160

gag act ttc tta gat atg tgt tac agt gtc cta atg cag gca tgg ata 528
Glu Thr Phe Leu Asp Met Cys Tyr Ser Val Leu Met Gln Ala Trp Ile
165 170 175

gtg act tge aag tge atg act geog cca gac caa cct get gect tet att 576
Val Thr Cys Lys Cys Met Thr Ala Pro Asp Gln Pro Ala Ala Ser Ile
180 185 190

gag aaa cgc ctg caa aaa tat cgt cag caa ggc agg atc aac cca aga 624
Glu Lys Arg Leu Gln Lys Tyr Arg Gln Gln Gly Arg Ile Asn Pro Arg
195 200 205

tat ctc ctg caa ccg gag gct cga cga ata atc cag aat gta atc cgyg 672
Tyr Leu Leu Gln Pro Glu Ala Axg Arg Ile Ile Gln Asn Val Ile Arg
210 215 220

aag gga atg gtg gtc aga cat tte ctc ace ttt gaa ctg cag ctt gec 720
Lys Gly Met Val val Arg His Phe Leu Thr Phe Glu Leu Gln Leu Ala
225 230 235 240

cga gca caa agc ctt gta tca aat agg tat tat gect atg gta ggg gat 768
Arg Ala Gln Ser Leu Val Ser Asn Arg Tyr Tyr Ala Met Val Gly Asp
245 250 255

gtt gga aag tat ata gag aat tgt gga atg gga ggc tte ttt ttg aca B1l6
Val Gly Lys Tyr Ile Glu Asn Cys Gly Met Gly Gly Phe Phe Leu Thr
260 265 270

cta aaa tat gea tta gga acc aga tgg ccc aca ctt gct tta gct geca 864
Leu Lys Tyr Ala Leu Gly Thr Arg Trp Pro Thr Leu Ala Leu Ala Ala
275 280 285

ttt tca gga gag cta aca aag cta aag tcc ctc atg gca ttg tac cag 912
Phe Ser Gly Glu Leu Thr Lys Leu Lys Ser Leu Met Ala Leu Tyr Gln
290 295 300

acc ctt ggt gag cag gcc cga tat ttg gee c¢ta ttg gag tca ceca cac 960
Thy Leu Gly Glu Gln Ala Arg Tyr Leu Ala TLeu Leu Glu Ser Pro His
305 310 315 320

ttg atg gat ttt gct gca gea aac tat cca ttg cta tat agc tat get 1008
Leu Met Asp Phe Ala Ala Ala Asn Tyr Pro Leu Leu Tyr Ser Tyr Ala
325 330 335

atg gga ata ggc tat gtg tta gat gtc aac atg agg aac tac get tte 1056
Met Gly Ile Gly Tyr Val Leu Asp Val Asn Met Arg Asn Tyr Ala Phe
340 345 350

tcc aga tca tac atg aat aag aca tat ttc caa ttg gga atg gaa act 1104
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Ser Arg Ser Tyr Met Asn Lys Thr Tyr Phe Gln Leu Gly Met Glu Thr
355 360 365

gca aga aaa caa cag ggt gca gtt gac atg agg atg gca gaa gat ctc 1152
Ala Arg Lys Gln Gln Gly Ala Val Asp Met Arg Met Ala Glu Asp Leu
370 375 380

ggt cta act caa gcc gaa cgc acc gag atg gca aat aca ctt gecc aaa 1200
Gly Leu Thr Gln Ala Glu Arg Thr Glu Met Ala Asn Thr Leu Ala Lys
385 390 395 400

ttg acc aca gca aat cga ggg gca gac acc agg dgga gga gtc aac ccg 1248
Leu Thr Thr Ala Asn Arg Gly Ala Asp Thr Arg Gly Gly Val Asn Pro
405 410 415

tte tca tct gte act ggg aca act cag atg ccc gct gca gca aca ggt 1296
Phe Ser Ser Val Thr Gly Thr Thr Gln Met Pro Ala Ala Ala Thr Gly
420 425 430

gac aca ttc gag agt tac atg gca gcg gat cga ctg agg cag aga tat 1344
Asp Thr Phe Glu Ser Tyr Met Ala Ala Asp Arg Leu Arg Gln Arg Tyr
435 440 445

gct gat gca ggc acc cat gat gat gag atg cca cca tta gaa gag gag 1392
Ala Asp Ala Gly Thr His Asp Asp Glu Met Pro Pro Leu Glu Glu Glu
450 455 460

gaa gag gac gac aca tct gca ggt cca cgc act gaa cca act cct gaa 1440
Glu Glu Asp Asp Thr Ser Ala Gly Pro Arg Thr Glu Pro Thr Pro Glu
465 470 475 480

caa gtg gcc ttg gac atc cag agc gca gca gtt gga gct cce atc cat 1488
Gln Val Ala Leu Asp Ile Gln Ser Ala Ala Val Gly Ala Pro Ile His
485 490 495

aca gac gac ctg aat gcc gca cta ggt gat ctt gac atc 1527
Thr Asp Asp Leu Asn Ala Ala Leu Gly Asp Leu Asp Ile
500 505

<210> 4

<211> 509

<212> PRT

<213> Cryptovirus NP Protein

<400> 4

Met Ser Ser Val Leu Lys Ala Tyr Glu Arg Phe Thr Leu Thr Gln Glu
1 5 10 15
Leu Gln Asp Gln Ser Glu Glu Gly Thr Ile Pro Pro Thr Thr Leu Lys

20 25 30
Pro Val Ile Arg Val Phe Val Leu Thr Ser Asn Asn Pro Glu Leu Arg
35 40 45
Ser Arg Leu Leu Leu Phe Cys Leu Arg Ile Val Leu Ser Asn Gly Ala
50 55 60

Arg Asp Ser His Arg Phe Gly Ala Leu Leu Thr Met Phe Ser Leu Pro
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65
Ser

Ala
Arg
Ala
Thr
145
Glu
Val
Glu
Tyr
Lys
225
Arg
Val
Leu
Phe
Thr
305
Leu
Met
Ser
Ala
Gly
385
Leu
Phe
Asp
Dla
Glu
465

Gln

Thr

Ala
Asp
Leu
Tyr
130
Pro
Thr
Thr
Lys
Leu
210
Gly
Ala
Gly
Lys
Ser
290
Leu
Met
Gly
Arg
Arg
370
Leu
Thr
Ser
Thr
Asp
450
Glu

val

Asp

Thr
Ile
Ile
115
Ala
Phe
Phe
Cys
Arg
195
Leu
Met
Gln
Lys
Tyr
275
Gly
Gly
Asp
Ile
Ser
355
Lys
Thr
Thr
Ser
Phe
435
Ala
Asp

Ala

Asp

Met
Glu
100
Pro
Ala
val
Leu
Lys
18¢C
Leu
Gln
Val
Ser
Tyx
260
Ala
Glu
Glu
Phe
Gly
340
TYTY
Gln
Gln
Ala
Val
420
Glu
Gly
Asp

Leu

Leu
500

Leu
85

Arg
Asn
Leu
Asp
Asp
165
Cys
Gln
Pro
Val
Leu
245
Ile
Leu
Leu
Gln
Ala
325
Tyr
Met
Gln
Ala
Asn
405
Thr
Ser
Thr
Thr
Asp

485
AsI

70
Asn

val
Ala
Ala
Sexr
150
Met
Met
Lys
Glu
Arg
230
Val
Glu
Gly
Thy
Ala
310
Ala
Val
Asn
Gly
Glu
390
Arg
Gly
Tyr
His
Ser
470

Ile

Ala

His
Glu
Arg
Glu
135
Glu
Cys
Thr
Tyr
Ala
215
His
Ser
Asn
Thr
Lys
295
Arg
Ala
Leu
Lys
Ala
375
Arg
Gly
Thr
Met
Asp
455
Ala

Gln

Ala

Val
Ile
Ser
120
Asp
val
Tyr
Ala
Arg
200
Arg
Phe
Asn
Cys
Arg
280
Leu
Tyr
Asn
Asp
Thr
360
vVal
Thr
Ala
Thr
Ala
440
Asp
Gly

Ser

Leu

Lys
Asp
105
Gly
Leu
Glu
Ser
Pro
185
Gln
Arg
Leu
Arg
Gly
265
Trp
Lys
Leu

Tyr

Val
345

Tyr P

Asp
Glu
Asp
Gln
425
Ala
Glu
Pro

Ala

Gly
505

Leu
90

Gly
Met
Pro
Gly
val
170
Asp
Gln
Ile
Thr
Tyr
250
Met
Pro
Ser
Ala
Pro

330
Asn

Met
Met
Thr
410
Met
Asp
Met
Arg
Ala

490
Asp

14

75
Ala

Phe
Ser
Asp
Thr
155
Leu
Gln
Gly
Ile
Phe
235
Tyr
Gly
Thr
Leu
Leu
315
Leu
Met
Gln
Arg
Ala
395
Arg
Pro
Arg
Pro
Thr
475
Val

Leu

Asp
Glu
Arg
Thr
140
Ala
Met
Pro
Arg
Gln
220
Glu
Ala
Gly
Leu
Met
300
Leu
Leu
Arg
Leu
Met
380
Asn
Gly
Ala
Leu
Pro
460
Glu

Gly

Asp

Gln
Glu
Gly
125
Leu
Trp
Gln
Ala
Ile
205
Asn
Leu
Met
Phe
Ala
285
Ala
Glu
Tyx
Asn
Cly
365
Ala
Thr
Gly
Ala
Arg
445

Leu

Pro

Ile

Ser
Gly
110
Glu
Asn
Asp
Ala
Ala
190
Asn
val
Gln
val
Phe
270
Leu
Leu
Ser
Ser
Tyr
350
Met
Glu
Leu
vVal
Ala
430
Gln
Glu

Thr

Pro

Pro
95

Ser
Ile
His
Glu
Trp
175
Ser
Pro
Ile
Leu
Gly
255
Leu
Ala
Tyr
Pro
Tyr
335
Ala
Glu
Asp
Ala
Asn
415
Thr
Arg
Glu

Pro

Ile
495
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80
Glu

Phe
Asn
Ala
Ile
160
Ile
Ile
Arg
Arg
Bla
240
Asp
Thr
Ala
Gln
His
320
Ala
Phe
Thr
Leu
Lys
400
Pro
Gly
Tyr
Glu
Glu

480
His



WO 02/077211 PCT/US02/04117

«<210> 5

<211> 666

<212> DNA

<213> Cryptovirus

<220>
<221> CDS
<222> (1) ...{666)

<223> Cryptovirus V protein encoding sequence; cDNA in
mRNA sense

<400> 5
atg gat ccc act gat ctg agc ttc tcc cca gat gag att aat aag ctc 48
Met Asp Pro Thr Asp Leu Ser Phe Ser Pro Asp Glu Ile Asn Lys Leu

1 5 10 15

ata gag aca ggc ctg aat act gtg gag tat ttt act tcc caa caa gtc 96
Ile Glu Thr Gly Leu Asn Thr Val Glu Tyr Phe Thr Ser Gln Gln Val
20 2 30

aca gga aca tcc tct ctt gga aag aat aca ata cca cca ggg gtc aca 144
Thr Gly Thr Ser Ser Leu Gly Lys Asn Thr Ile Pro Pro Gly Val Thr
35 40 45

gga cta cta acc aat gct gca gag gca aag atc caa gag tca atc aac 192
Cly Leu Leu Thr Asn Ala Ala Glu Ala Lys Ile Gln Glu Ser Ile Asn
50 55 60

cat cag aag gct tca gtt ggt ggg ggt aca aac cca aag aaa ccg cga 240
His Gln Lys Gly Ser Val Gly Gly Gly Thr Asn Pro Lys Lys Pro Arg
65 70 75 80

tca aaa att gcc att gtg cca gca gat gac aaa aca gtg cec gaa aag 288
Ser Lys Ile Ala Ile Val Pro Ala Asp Asp Lys Thr val Proc Glu Lys
85 390 95

ccg atc cca aac cct cta cta ggt ctg gac tee acc ccg agc acc caa 336
Pro Ile Pro Asn Pro Leu Leu Gly Leu Asp Ser Thr Pro Ser Thr Gln
1C0 105 120

acc gtg ctt gat cta agt ggg aaa aca tta cca tca gga tcc tat aag 384
Thr Val Leu Asp Leu Ser Gly Lys Thr Leu Pro Ser Gly Ser Tyr Lys
115 120 125

ggg gtt aag ctt gcg aaa ttt ggg aaa gaa aat ctg atg aca cgg ttc 432
Gly Val Lys Leu Ala Lys Phe Gly Lys Glu Asn Leu Met Thr Arg Phe
130 135 140

atc gag gaa ccc aga gag aat cct atc gca acc agt tcc ccc atc gat 480
Ile Glu Glu Pro Arg Glu Asn Pro Ile Ala Thr Ser Ser Pro Tle Asp
145 150 155 160

ttt aag agg ggc aga gat acc ggt ggg ttc cat aga agg gag tac tca 528
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Phe Lys Arg Gly Arg Asp Thr Gly Gly Phe His Arg Arg Glu Tyr Ser
165 170 175

atc gga tgg gtg gga gat gaa gtc aag gtc act gag tgg tgce aat cca 576
Ile Gly Trp Val Gly Asp Glu Val Lys Val Thr Glu Trp Cys Asn Pro
180 185 190

tcc tgt tct cca atc acec get geca geca agg cga ttt aaa tge act tgt 624
Ser Cys Ser Pro Ile Thr Ala Ala Ala Arg Arg Phe Lys Cys Thr Cys

1385 200 205
cac caa tgt cca gtc act tge tct gaa tgt gaa cga gat act 666
His Gln Cys Pro Val Thr Cys Ser Glu Cys Glu Axg Asp Thr
210 215 220
<210> 6
<211> 222
<212> PRT

<213> Cryptovirus V Protein

<400> 6
Met Asp Pro Thr Asp Leu Ser Phe Ser Pro Asp Glu Ile Asn Lys Leu
1 5 10 15
Ile Glu Thr Gly Leu Asn Thr Val Glu Tyr Phe Thr Ser Gln Gln Val
20 25 30
Thr Gly Thr Ser Ser Leu Gly Lys Asn Thr Ile Pro Pro Gly Val Thr
35 40 45
Gly Leu Leu Thr Asn Ala Ala Glu Ala Lys Ile Gln Glu Ser Ile Asn
50 55 60
His Gln Lys Gly Ser Val Gly Gly Gly Thr Asn Pro Lys Lys Pro Arg
65 70 75 80
Ser Lys Ile Ala Ile Val Pro Ala Asp Asp Lys Thr Val Pro Glu Lys
85 90 95
Pro Ile Pro Asn Pro Leu Leu Gly Leu Asp Ser Thr Pro Ser Thr Gln
100 105 110
Thr Val Leu Asp Leu Ser Gly Lys Thr Leu Pro Ser Gly Ser Tyr Lys
115 120 125
Cly Val Lys Leu Ala Lys Phe Gly Lys Glu Asn Leu Met Thr Arg Phe
130 135 140
Ile Glu Glu Pro Arg Glu Asn Pro Ile Ala Thr Ser Ser Pro Ile Asp
145 150 155 160
Phe Lys Arg Gly Arg Asp Thr Gly Gly Phe His Arg Arg Glu Tyr Ser
165 170 175
Ile Gly Trp Val Gly Asp Glu Val Lys Val Thr Glu Trp Cys Asn Pro
180 185 190
Ser Cys Ser Pro Ile Thr Ala Ala Ala Arg Arg Phe Lys Cys Thr Cys
195 200 205
His Gln Cys Pro Val Thr Cys Ser Glu Cys Glu Arg Asp Thr
210 215 220

<210> 7
<211> 1176

_16_
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<212> DNA
<213> Cryptovirus

«220>

<221> CDS

«222> (1)...(1176)

<223> Cryptovirus P protein encoding sequence; cDNA in
mMRNA sense

<400> 7
atg gat ccc act gat ctg agc ttc tcc cca gat gag att aat aag ctc 48
Met Asp Pro Thr Asp Leu Ser Phe Ser Pro Asp Glu Ile Asn Lys Leu

1 5 10 15

ata gag aca ggdc ctg aat act gtg gag tat ttt act tcc caa caa gtc 96
Ile Glu Thr Gly Leu Asn Thr Val Glu Tyr Phe Thr Ser Gln Gln Val
20 25 30

aca gga aca tcc tct ctt gga aag aat aca ata cca cca ggg gtc aca 144
Thr Gly Thr Ser Ser Leu Gly Lys Asn Thr Ile Pro Pro Gly Val Thr
35 40 45

gga cta cta acc aat gct gca gag gca aag atc caa gag tca atc aac 192
Gly Leu Leu Thr Asn Ala Ala Glu Ala Lys Ile Gln Glu Ser Ile Asn
50 55 60

cat cag aag ggt tca gtt ggt ggg ggt aca aac cca aag aaa ccg cga 240
His Gln Lys Gly Ser Val Gly Gly Gly Thr Asn Pro Lys Lys Pro Arg
65 70 75 80

tca aaa att gecc att gtg cca gca gat gac aaa aca gtg ccc gaa aag 288
Ser Lys Ile Ala Ile Val Pro Ala Asp Asp Lys Thr Val Pro Glu Lys
85 90 95

cecg atc cca aac cct cta cta ggt ctg gac tce acce ¢cg agc acc caa 336
Pro Ile Pro Asn Pro Leu Leu Gly Leu Asp Ser Thr Pro Ser Thr Gln
100 105 110

acc gtg ctt gat cta agt ggg aaa aca tta cca tca gga tcc tat aag 384
Thr Val Leu Asp Leu Ser Gly Lys Thr Leu Pro Ser Gly Ser Tyr Lys
115 120 125

ggg gtt aag ctt gcg aaa ttt ggg aaa gaa aat ctg atg aca cgg ttc 432
Gly Val Lys Leu Ala Lys Phe Gly Lys Glu Asn Leu Met Thr Arg Phe
130 135 140

atc gag gaa ccc aga gag aat cct atc gca acc agt tce ccc atc gat 480
Ile Glu Glu Pro Arg Glu Asn Pro Ile Ala Thr Ser Ser Pro Ile Asp
145 150 155 160

ttt aag agg ggg gca gag ata ccg gtg ggt tcc ata gaa ggg agt act 528
Phe Lys Arg Gly Ala Glu Ile Pro Val Gly Ser Ile Glu Gly Sexr Thr
165 170 175

caa tcg gat ggg tgg gag atg aag tca agg tca ctg aght ggt gca atc 576
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Gln Ser Asp Gly Trp Glu Met Lys Ser Arg Ser Leu Ser Gly Ala Ile
180 185 190

cat cct gtt ctec caa tca ccg ctg cag caa gge gat tta aat gca ctt 624
His Pro Val Leu Gln Ser Pro Leu Gln Gln Gly Asp Leu Asn Ala Leu
195 200 205

gtc acc aat gtc cag tca ctt gct ctg aat gtg aac gag ata ctt aat 672
Val Thr Asn Val Gln Ser Leu Ala Leu Asn Val Asn Glu Tle Leu Asn
210 218 220

aca gtg aga aat ttg gac tct cgg atg aat caa ctg gag aca aaa gta 720
Thr Val Arg Asn Leu Asp Ser Arg Met Asn Gln Leu Glu Thr Lys Val
225 230 235 240

gat cgc att ctc tca tct cag tct cta atc zag acce atc aag aat gac 768
Asp Arg Ile Leu Ser Ser Gln Ser Leu Ile Gln Thr Ile Lys Asn Asp
245 250 255

ata att gga ctt aaa gca ggg atg gct act tta gaa gga atg att aca 816
Ile Ile Gly Leu Lys Ala Gly Met Ala Thr Leu Glu Gly Met Ile Thr
260 265 270

act gtg aaa atc atg gac ccg gga gtt ccc agt aat gtt act gtg gaa 864
Thr Val Lys Ile Met Asp Pro Gly Val Pro Ser Asn Val Thr Val Glu
275 280 285

gat gta cgc aag aaa cta agt aac cat gct gtt gtt gtg cca gaa tca 912
Agp Val Arg Lys Lys Leu Ser Asn His Ala Val Val val Pro Glu Ser
290 295 300

ttc aat gat agt ttc ttg act caa tct gaa gat gta att tca ctt gat 260
Phe Asn Asp Ser Phe Leu Thr Gln Ser Glu Asp Val Ile Ser Leu Asp
305 310 315 320

gag ttg gct cga cca act gca aca agt gtt aag aag att gtc agg aag 1008
Glu Leu Ala Arg Pro Thr Ala Thr Ser val Lys Lys Ile Val Arg Lys
325 330 335

gtt cct cet cag aag gat ctg act gga ttg aag atc aca cta gag caa 1056
Val Pro Pro Gln Lys Asp Leu Thr Gly Leu Lys Ile Thr Leu Glu Gln
340 345 350

ttg gca aag gat tge atc age aaa ccg aag atg agg gaa gat tat ctc 1104
Leu Ala Lys Asp Cys Ile Ser Lys Pro Lys Met Arg Glu Asp Tyr Leu
355 360 365

ctec aag atc aac cag gct tct agt gag gct cag cta att gac ctc aag 1152
Leu Lys Ile 2Asn Gln Ala Ser Ser Glu Ala Gln Leu Ile Agp Leu Lys
370 375 380

aaa gca atc atc cgc agt gca att 1176
Lys RAla Ile Ile Axg Ser Ala Ile
385 390
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<210> 8
«211l> 392
<212> PRT

<213> Cryptovirus P

<400> B

Met Asp Pro
1

Ile Glu Thr

Thr Gly Thr
35
Gly Leu Leu
50
Higs Gln Lys
65
Ser Lys TIle

Pro Ile Pro

Thr val Leu
115
Gly Vval Lys
130
Ile Glu Glu
145
Phe Lys Arg

Gln Ser Asp

His Pro Val
195
Val Thr Asn
210
Thr Val Arg
225
Asp Arg Ile

Ile Ile Gly

Thr Val Lys
275
Asp Val Arg
290
Phe Asn Asp
305
Glu Leu Ala

val Pro Pro

Leu Ala Lys

355

Leu Lys Ile
370

Thr
Gly
20

Ser
Thr
Gly
Ala
Asn
100
Asp
Leu
Pro
Gly
Gly
180
Leu
Val
Asn
Leu
Leu
260
Ile
Lys
Sex
Arg
Gln
340

Asp

Asn

Asp
5

Leu
Ser
Asn
Ser
Ile
85

Pro
Leu
Ala
Arg
Ala
165
Txp
Gln
Gln
Leu
Ser
245
Lys
Met
Lys
Phe
Pro
325
Lys

Cys

Gln

Protein

Leu
Asn
Leu
Ala
Val
70

val
Leu
Ser
Lys
Glu
150
Glu
Glu
Ser
Ser
Asp
230
Ser
Ala
Asp
Leu
Leu
310
Thr
Asp

Ile

Ala

ser
Thr
Gly
Ala
55

Gly
Pro
Leu
Gly
Phe
135
Asn
Ile
Met
Pro
Leu
215
ser
Gln
Gly
Pro
Ser
295
Thr
Ala
Leu

Ser

Ser
375

Phe
vVal
Lys
40

Glu
Gly
Ala
Gly
Lys
120
Gly
Pro
Pro
Lys
Leu
200
Ala
Arg
Ser
Met
Gly
280
Asn
Gln
Thr
Thr
Lys

360
Ser

Ser
Glu
25

Asn
Ala
Gly
Asp
Leu
105
Thr
Lys
Ile
Val
Ser
185
Gln
Leu
Met
Leu
Ala
265
val
His
Ser
Ser
Gly
345

Pro

Glu

Pro
10

Tyr
Thr
Lys
Thr
Asp
90

Asp
Leu
Glu
Ala
Gly
170
Arg
Gln
Asn
Asn
Ile
250
Thr
Pro
Ala
Glu
Val
330
Leu

Lys

Ala

19

Asp
Phe
Ile
Ile
Asn
75

Lys
Ser
Pro
Asn
Thr
155
Ser
Ser
Gly
Val
Gln
235
Gln
Leu
Ser
Val
Asp
315
Lys
Lys

Met

Gln

Glu
Thr
Pro
Gln
60

Pro
Thr
Thr
Ser
Leu
140
Ser
Ile
Leu
Asp
Asn
220
Leu
Thr
Glu
Asn
Val
300
vVal
Lys
Ile

Arg

Leu
380

Ile
Ser
Pro
45

Glu
Lys
Val
Pro
Gly
125
Met
Ser
Glu
Ser
Leu
205
Glu
Glu
Ile
Gly
Val
285
Val
Ile
Ile
Thr
Glu

365
Ile

Asn
Gln
30

Gly
Ser
Lys
Pro
Ser
110
Ser
Thr
Pro
Gly
Gly
190
Asnl

Ile

Thr

Met
270
Thr
Pro
Ser
vVal
Leu
350
Asp

Asp

Lys
15

Gln
val
Ile
Pro
Glu
95

Thr
Tyr
Arg
Ile
Ser
175
Ala
Ala
Leu
Lys
Asn
255
Ile
Val
Glu
Leu
Arg
335
Glu

Tyr

Leu
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Leu
Val
Thr
Asgn
Arg
80

Lys
Gln
Lys
Phe
Asp
160
Thr
Ile
Leu
Asn
Val
240
Asp
Thr
Glu
Ser
Asp
320
Lys
Gln

Leu

Lys
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Lys Ala Ile Ile Arg Ser Ala Ile
385 390

<210> 9

<211> 1131

<212> DNA

<213> Cryptovirus

<220>
«221> CDS
<2225 (1) ...(1131)

<223> Crypotovirus M protein encoding seguence; cDNA in
mRNA sense

<400> 9
atg cca tce atc age att ccc gea gac ccc acc aat cca cgt caa tcea 48
Met Pro Ser Ile Ser Ile Pro Bla Asp Pro Thr Asn Pro Arg Gln Ser

1 5 10 15

ata aaa gcg ttc cca att gtg att aac agt gat ggg ggt gag aaa ggc 26
Ile Lys Ala Phe Pro Ile Val Ile Asn Ser Asp Gly Gly Glu Lys Gly
20 25 30

cgc ttg gtt aaa caa cta cgt aca acc tac ttg aat gac cta gat act 144
Arg Leu Val Lys Gln Leu Arg Thr Thr Tyr Leu Asn Asp Leu Asp Thr
35 40 45

cat gag cca ctg gtg aca ttc gta aat acc tat gga ttc ate tac gaa 192
His Glu Pro Leu Vval Thr Phe Val Asn Thr Tyr Gly Phe Ile Tyr Glu
50 55 60

cag aat cgg ggg aat gcc att gtc gga gag gat caa ctt ggg aag aaa 240
Gln Asn Arg Gly Asn Ala Ile Val Gly Glu Asp Cln Leu Gly Lys Lys
65 70 15 80

aga gag gct gtg act gct gca atg gtt acc ctt gga tgt ggg cct aat 288
Arg Glu Ala Val Thr Ala Ala Met Val Thr Leu Gly Cys Gly Pro Asn
85 90 95

cta cca tca tta ggg aat gtc ctg aga caa ctg agt gaa ttc caa gtc 336
Leu Pro Ser Leu Gly Asn Val Leu Arg Gln Leu Ser Glu Phe Gln Val
100 105 110

att gtt agg aag aca tcc agc aaa gcg gaa gag atg gtc ttt gaa att 384
Ile Val Arg Lys Thr Ser Ser Lys Ala Glu Glu Met Val Phe Glu Ile
115 120 125

gtt aag tat ccg aga ata ttt cgg ggt cat aca tta atc cag aaa gga 432
val Lys Tyr Pro Arg Ile Phe Arg Gly His Thr Leu Ile Gln Lys Gly
130 135 140

cta gtc tgt gtc tce geca gaa aaa ttt gtt aag tca cca ggg aaa gta 480

Leu Val Cys Val Ser Ala Glu Lys Phe Val Lys Ser Pro Gly Lys Val
145 150 155 160

- 20 -
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caa tct gga atg gac tat ctc ttc att ccg aca ttt ctg tca gtg act 528
Gln Ser Gly Met Asp Tyr Leu Phe Ile Pro Thr Phe Leu Ser Val Thr
165 170 175

tat tgt cca gct gca atc aaa ttt cag gta cct ggec ccc atg ttg aaa 576
Tyr Cys Pro Ala Ala Ile Lys Phe Gln Val Pro Gly Pro Met Leu Lys
180 185 190

atg agg tca aga tac act cag agc tta caa ctt gaa cta atg ata aga 624
Met Arg Ser Arg Tyr Thr Gln Ser Leu Gln Leu Glu Leu Met Ile Arg
185 200 205

atc ctg tgt aag ccc gat tcg cca ctt atg aag gte cat atec cct gac 672
Ile Leu Cys Lys Pro Asp Ser Pro Leu Met Lys Val His Ile Pro Asp
210 215 220

aag gag gga aga gga tgt ctt gta tca gta tgg ctg cat gta tgc aac 720
Lys Glu Gly Arg Gly Cys Leu Val Ser Val Trp Leu His Val Cys Asn
225 230 235 240

atc ttc aaa tca gga aac aag aat ggc agt gag tgg cag gaa tac tgg 768
Ile Phe Lys Ser Gly Asn Lys Asn Gly Ser Glu Trp Gln Glu Tyr Trp
245 250 255

atg aga aag tgt gct aac atg caa ctt gaa gtg tcg att gca gat atg 816
Met Arg Lys Cys Ala Asn Met Gln Leu Glu Val Ser Ile Ala Asp Met
260 265 270

tgg gga cca act atc ata att cat gcc aga ggt cac att ccc aaa agt 864
Trp Cly Pro Thr Ile Ile Ile His Ala Arg Gly His Ile Pro Lys Ser
275 280 285

gct aag ttg ttt ttt gga aag ggt gga tgg agc tgc cat cca ctt cac 912
Ala Lys Leu Phe Phe Cly Lys Gly Gly Trp Ser Cys His Pro Leu His
290 295 300

gaa att gtt cca agt gtc act aaa aca cta tgg tcc gta ggt tgt gaa 960
Glu Ile Val Pro Ser Val Thr Lys Thr Leu Trp Ser Val Gly Cys Glu
305 310 315 320

att aca aag gcg aag gca ata ata caa gag agt agc atc tct ctt cte 1008
Ile Thr Lys Ala Lys Ala Ile Ile Gln Glu Ser Ser Ile Ser Leu Leu
325 330 335

gtg gag act act gac atc ata agt cca aaa gtt aaa att tca tct aag 1056
Val Glu Thr Thr Asp Ile Ile Ser Pro Lys Val Lys Ile Ser Ser Lys
340 345 350

cat ¢gc cgc ttt ggg aaa tca aat tgg ggt ctg ttc aag aaa act aaa 1104
His Arg Arg Phe Gly Lys Ser Asn Trp Gly Leu Phe Lys Lys Thr Lys
355 360 365

tca cta cct aac cta acg gag ctg gaa 1131
Ser Leu Pro Asn Leu Thr Glu Leu Glu
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370

<210> 10
<211> 37

<212>
<213>

<400> 10

Met
1

Ile
Arg
His
Gln
65

Arg
Leu
Ile
Val
Leu
145
Gln
Tyr
Met
Ile
Lys
225
Ile
Met
Trp
Ala
Glu
305
Ile

val

His

Pro
Lys
Leu
Glu
50

Asn
Glu
Pro
val
Lys
130
val
Ser
Cys
Arg
Leu
210
Glu
Phe
Arg
Gly
Lys
290
Ile
Thr

Glu

Arg

7

PRT
Cryptovirus M

Ser
Ala
Val
35

Pro
Arg
Ala
Ser
Arg
115
Tyr
Cys
Gly
Pro
Ser
195
Cys
Gly
Lys
Lys
Pro
275
Leu
val
Lys

Thr

Arg
355

Ile
Phe
20

Lys
Leu
Gly
val
Leu
100
Lys
Pro
val
Met
Ala
180
Arg
Lys
Arg
Sex
Cys
260
Thr
Phe
Pro
Ala
Thr

340
Phe

Ser
Pro
Gln
Val
Asn
Thr
85

Gly
Thr
Arg
Ser
Asp
165
Ala
Tyr
Pro
Gly
Cly
245
Ala
Tle
Fhe
Ser
Lys
325

Asp

Cly

375

Protein

Ile
Ile
Leu
Thr
Ala
70

Ala
Asn
Ser
Ile
Ala
150
Tyr
Ile
Thr
Asp
Cys
230
Asn
Asn
Ile
Gly
Val
310
Ala

Ile

Lys

Pro
val
Arg
Phe
55

Ile
Ala
val
Ser
Phe
135
Glu
Leu
Lys
Gln
Ser
215
Leu
Lys
Met
Tie
Lys
295
Thr
Ile

Ile

Ser

Ala
Ile
Thr
40

Val
val
Met
Leu
Lys
120
Arg
Lys
Phe
Phe
Ser
200
Pro
Val
Asn
Gln
His
280
Gly
Lys
Ile

Ser

Asn
360

Asp
Asn
25

Thr
Asn
Gly
val
Arg
105
Ala
Gly
Phe
Ile
Gln
185
Leu
Leu
Ser
Gly
Leu
265
Ala
Gly
Thr
Gln
Pro

345
Trp

Pro
10

Ser
Tyr
Thr
Glu
Thr
g0

Gln
Glu
His
val
Pro
170
Val
Gln
Met
Val
Ser
250
Glu
Arg
Trp
Leu
Glu
330

Lys

Gly

22

Thr
Asp
Leu
Tyr
RAsp
75

Leu
Leu
Glu
Thr
Lys
155
Thr
Pro
Leu
Lys
Trp
235
Glu
val
Gly
Ser
Trp
315
Ser

val

Leu

Asn
Gly
Asn
Gly
60

Gln
Gly
Ser
Met
Leu
140
Ser
Phe
Gly
Glu
Val
220
Leu
Trp
Ser
His
Cys
300
Ser
Ser
Lys

Fhe

Pxro
Gly
AsSp
45

Phe
Leu
Cys
Glu
val
125
Ile
Pro
Leu
Pro
Leu
205
His
His
Gln
Ile
Ile
285
His
Val
Ile

Ile

Lys
365

Arg
Glu
30

Leu
Ile
Gly
Gly
Phe
110
Fhe
Gln
Gly
Ser
Met
190
Met
Ile
val
Glu
Ala
270
Pro
Pro
Gly
Ser
Ser

350
Lys

Gln
15

Lys
Asp
Tyx
Lys
Pro
95

Gln
Glu
Lys
Lys
Val
175
Leu
Ile
Pro
Cys
Tyr
255
Asp
Lys
Leu
Cys
Leu
335

Ser

Thr

PCT/US02/04117

Ser
Gly
Thr
Glu
Lys
80

Asn
Val
Ile
Gly
val
160
Thr
Lys
Arg
Asp
Asn
2490
Trp
Met
Ser
His
Glu
320
Leu
Lys

Lys
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Ser Leu Pro Asn Leu Thr Glu Leu Glu
370 375

<210> 11

<211> 1653

<212> DNA

<213> Cryptovirus

<220>
<221s CDS
«222s (1)...(1653)

<223> Cryptovirus F protein encoding sequence; cDNA in

mRNA sense

<400> 11

atg
Met
1

gca
Ala

aca
Thr

att
Ile

aat
Asn
65

cag
Gln

act
Thr

tta
Leu

aag
Lys

caa
Gln
145

agc act ata att caa tct ctg gtg gte tcc tgt cta ttg gca gga 48
Ser Thr Ile Ile Gln Ser Leu Val Val Ser Cys Leu Leu Ala Gly

ggc agc ctt gat cca gca gcc ctc atg caa atc ggt gte att cca 96
Gly Ser Leu Asp Pro Ala Ala Leu Met 31ln Ile Gly Val Ile Pro
20 25 30

aat gtc cgg caa ctt atg tat tat act gag gcc tca tca gea tte 144
Asn Val Arg Gln Leu Met Tyr Tyr Thr Glu Ala Ser Ser Ala Phe
35 40 45

gtt gtg aag tta atg cct aca att gac tecg ccg att agt gga tgt 192
Val Val Lys Leu Met Pro Thr Ile Asp Ser Pro Ile Ser Gly Cys
50 55 60

ata aca tca att tca agc tat aat gca aca gtg aca aaa ctc cta 240
Ile Thr Ser Ile Ser Ser Tyr Asn Ala Thr Val Thr Lys Leu Leu
70 75 80

ccg atc ggt gag aat ttg gag acg att agg aac cag ttg att cca 288
Pro Ile Gly Glu Asn Leu Glu Thr Ile Arg Asn Gln Leu Ile Pro
85 20 95

cgyg agg aga cgc cgg ttt gca ggg gtg gtg att gga tta gct gea 336
Arg Arg Arg Arg Arg Phe Ala Gly val val Ile Gly Leu Ala Ala
100 105 110

gga gta gct act gcc gca caa gtc act gec geca gta gca cta gtt 384
Gly val Ala Thr Ala Ala Gln Val Thr Ala Ala Val Ala Leu Val
115 120 125

gca aat gaa aat act gcg get ata cte aat cte aaa aat gea ate 432
Ala Asn Glu Asn Thr Ala Ala Ile Leu Asn Leu Lys Asn Ala Ile
130 135 140

aaa aca aat gca gea gtt geca gat gtg gtc cag gec aca caa tca 480

Lys Thr 2Asn Ala Ala Val Ala Asp Val Val Gln Ala Thr Gln Ser
150 155 160

-23_
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cta gga acg gca gtt caa gca gtt caa gat cac ata aac agt gtg ata 528
Leu Gly Thr Ala val Gln Ala Val Gln Asp His Ile Asn Ser Val Ile
165 170 175

agt cca gca att aca gca gecc aat tgt aag gcc caa gat get atc att 576
Ser Pro Ala Ile Thr Ala Ala Asn Cys Lys Ala Gln Asp Ala Ile Ile
180 185 190

ggc tca atc ctc aat ctc tat ttg acc gag ttg aca act atc ttc cac 624
Gly Ser Ile Leu Asn Leu Tyr Leu Thr Glu Leu Thr Thr Ile Phe His
195 200 205

aat caa att aca aac cct gca ttg agt cct att aca att caa gct tta 672
Asn Gln Ile Thr Asn Pro Ala Leu Ser Pro Ile Thr Ile Gln Ala Leu
210 215 220

agg atc cta ctg ggg agt acc ttg ccg act gtg gtc gaa aaa tct ttc 720
Arg Ile Leu Leu Gly Ser Thr Leu Pro Thr Val Val Glu Lys Ser Phe
225 230 235 240

aat acc cag ata agt gca gect gag ctt ctce tca tca ggg ttg ttg aca 768
Asn Thr Gln Ile Ser Ala Ala Glu Leu Leu Ser Ser Gly Leu Leu Thr
245 250 255

ggc cag att gtg gga tta gat ttg acc tat atg cag atg gtc ata aaa 8l6
Gly Gln Ile Val Gly Leu Asp Leu Thr Tyr Met Gln Met Val Ile Lys
260 265 270

att gag ctg cca act tta act gta caa cct gca acc cag atc ata gat 864
Ile Glu Leu Pro Thr Leu Thr Val Gln Pro Ala Thr Gln Ile Ile Asp
275 280 285

ctg gec ace att tct gea tte att aac aat caa gaa gtc atg gcc caa 912
Leu 2la Thr Ile Ser Ala Phe Ile Asn Asn Gln Glu Val Met Ala Gln
290 295 300

tta cca aca cgt gtt att gtg act ggc agec ttg atc caa gcc tat ccce 960
Leu Pro Thr Arg Val Ile Val Thr Gly Ser Leu Ile Gln Ala Tyr Pro
305 310 315 320

gca tcg caa tge act att aca ccc aac act gtg tac tgt agg tat aat 1008
Ala Ser Gln Cys Thr Ile Thr Pro Asn Thr Val Tyr Cys Arg Tyr Asn
325 330 335

gat gcc caa gta ctc tca gat gat acg atg gct tgc ctc caa ggt aac 1056
Asp Ala Gln Val Leu Ser Asp Asp Thr Met Ala Cys Leu Gln Gly Asn
340 345 350

ttg aca aga tgc acc ttc tect cca gtg gtt ggg agc ttt ctc act cga 1104
Leu Thr Arg Cys Thr Phe Ser Pro Val Val Gly Ser Phe Leu Thr Arg
355 360 365

ttc gtg ctg ttc gat gga ata gtt tat gca aat tge agg tcg atg ctg 1152
Phe Val Leu Phe Asp Gly Ile Val Tyr Ala Asn Cys Arg Ser Met Leu
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370 375 380

tge aag tgc atg caa cct get gee gtg atc cta cag ¢cg agt tea tec 1200
Cys Lys Cys Met Gln Pro Ala Ala vVal Ile Leu Gln Pro Ser Ser Ser
385 390 395 400

cct gta act gtc att gac atg cac aaa tgt gtg agt ctg cag ctt gac 1248
Pro Val Thr Val Ile Asp Met His Lys Cys Val Ser Leu Gln Leu Asp
405 410 415

gat ctc aga ttc acc atc act caa ttg gcc aat gta acc tac aat agc 1296
Asp Leu Arg Phe Thr Ile Thr Gln Leu Ala Asn Val Thr Tyr Asn Ser
420 425 430

acc atc aag ctt gaa aca tcc cag atc ttg cct att gat ccg ttg gat 1344
Thr Ile Lys Leu Glu Thr Ser Gln Ile Leu Pro Ile Asp Pro Leu Asp
435 440 445

ata tcc cag aat tta gct gcg gtg aat aag agt cta agt gat gca cta 1392
Ile Ser Gln Asn Leu Ala Ala Val Asn Lys Ser Leu Ser Asp Ala Leu
450 455 460

caa cac tta gca caa agt gac aca tac ctt tct gca atc aca tca gcet 1440
Gln Hig Ieu Ala Gln Ser Asp Thr Tyr Leu Ser Ala Ile Thr Ser Ala
465 470 475 480

acg act aca agt gta tta tcc ata ata gca atc tgt ctt gga teg tta 1488
Thr Thr Thr Ser Val Leu Ser Ile Ile Ala Ile Cys Leu Gly Ser Leu
485 490 495

ggt tta ata tta ata atc ttg cte agt gta gtt gtg tgg zag tta ttg 1536
Gly Leu Ile Leu Ile Ile Leu Leu Ser Val Val Val Trp Lys Leu Leu
500 505 510

acc att gte get get aat cga aat aga atg gag aat ttt gtt tat cat 1584
Thr Ile Val Ala Ala Asn Arg Asn Arg Met Glu Asn Phe Val Tyr His
515 520 525

aat tca gca ttc cac cac cca cga tct gat ctc agt gag @aa aat caa 1632
BAsn Ser Ala Phe His His Pro Arg Ser Asp Leu Ser Glu Lys Asn Gln

530 535 540
cct gca act ctt gga aca aga 1653
Pro Ala Thr Leu Gly Thr Arg
545 550
«210> 12
<21l> 551
«212> PRT

<213> Cryptovirus F protein

<400> 12
Met Ser Thr Ile Ile Gln Ser Leu Val Val Ser Cys Leu Leu Ala Gly
1 5 10 15
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Ala
Thr
Ile
Asn
65

Gln
Thr
Leu
Lys
Gln
145
Leu
Ser
Gly
Asn
Arg
225
Asn
Gly
Ile
Leu
Leu
305
Ala
Asp
Leu
Phe
Cys
385
Pro
Asp

Thr

Ile

Gly
Asn
Val
50

Ile
Pro
Arg
Gly
Ala
130
Lys
Gly
Pro
Ser
Gln
210
Ile
Thr
Gln
Glu
Ala
290
Pro
Ser
Ala
Thr
val
370
Lys
Val
Leu

Ile

Ser

Ser
Val
35

val
Thr
Ile
Arg
val
115
Asn
Thr
Thr
Ala
Ile
195
Ile
Leu
Gln
Ile
Leu
275
Thr
Thr
Gln
Gln
Arg
355
Leu
Cys
Thr
Arg
Lys

435
Gln

Leu
20

Arg
Lys
Ser
Gly
Arg
100
Ala
Glu
Asn
Ala
Ile
180
Leu
Thr
Leu
Ile
Val
260
Pro
Ile
Arg
Cys
val
340
Cys
Phe
Met
Val
Phe
420

Leu

Asn

Asp
Gln
Leu
Ile
Glu
85

Arg
Thr
Asn
Ala
val
165
Thr
Asn
Asn
Gly
Ser
245
Gly
Thr
Ser
val
Thr
325
Leu
Thr
Asp
Gln
Ile
405
Thr

Glu

Leu

Pro
Leu
Met
Ser
70

Asn
Arg
Ala
Thr
Ala
150
Gln
Ala
Leu
Pro
Ser
230
Ala
Leu
Leu
Ala
Ile
310
Ile
Ser
Phe
Gly
Pro
390
Asp
Ile

Thx

Ala

Ala
Met
Pro
58

Ser
Leu
Phe
Ala
Ala
135
Val
Ala
Ala
Tyr
Ala
215
Thr
Ala
Asp
Thr
Fhe
295
val
Thr
Asp
Ser
Ile
375
Ala
Met
Thr

Ser

Ala

Ala
Tyx
40

Thr
Tyx
Glu
Ala
Gln
120
Ala
Ala
val
Asn
Leu
200
Leu
Leu
Glu
Leu
val
280
Tle
Thr
Pro
Asp
Pro
360
val
Ala
Hie
Gln
Gln

440
Val

Leu
25

Tyr
Ile
Asn
Thr
Gly
105
val

Ile

Cys
185
Thr
Ser
Pro
Leu
Thr
265
Gln
Agn
Gly
Asn
Thr
345
vVal
Tyr
vVal
Lys
Leu
425

Ile

Asn

Met
Thr
Asp
Ala
Ile
90

val
Thr
Leu
Val
Asp
170
Lys
Glu
Pro
Thr
Leu
250
Tyx
Pro
Agsn
Ser
Thr
330
Met
Val
Ala
Ile
Cys
410
Ala

Leu

Lys

- 26

Gln
Glu
Ser
Thr
75

Arg
val
Ala
Asn
Val
155
His
Ala
Leu
Ile
Val
235
Ser
Met
Ala
Gln
Leu
315
vVal
Ala
Gly
Asn
Leu
395
vVal
Asn

Pro

Ser

Ile
Ala
Pro
60

val
Asn
Ile
Ala
Leu
140
Gln
Ile
Gln
Thr
Thr
220
val
Ser
Gln
Thr
Glu
300
Ile
Tyr
Cys
Ser
Cys
380
Gln
Sexr
Val

Ile

Leu

Gly
Ser
45

Ile
Thr
Gln
Gly
val
125
Lys
Ala
Asn
Asp
Thr
205
Ile
Glu
Gly
Met
Gln
285
val
Gln
Cys
Leu
Phe
365
Arg
Pro
Leu
Thx
Asp

445
Ser

val
30

Ser
Ser
Lys
Leu
Leu
110
Ala
Asn
Thr
Ser
Ala
190
Ile
Gln
Lys
Leu
val
270
Ile
Met
Ala
Arg
Gln
350
Leu
Ser
Ser
Gln
Tyr
430

Pro

Asp

Ile
Ala
Gly
Leu
Ile
95

Ala
Leu
Ala
Gln
Val
175
Ile
Phe
Ala
Ser
Leu
255
Ile
Ile
Ala
Tyr
Tyr
335
Gly
Thr
Met
Ser
Leu
415
Asn

Leu

Ala

PCT/US02/04117
Pro
Phe
Cys
Leu
80
Pro
Ala
val
Ile
Ser
160
Ile
Ile
His
Leu
Phe
240
Thr
Lys
Asp
Gln
Fro
320
Asn
Asn
Arg
Leu
Ser
400
Lgp
Ser

Asp

Leu
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450 455 460
Gln His Leu Ala Gln Ser Asp Thr Tyr Leu Ser Rla Ile Thr Ser Ala
465 470 475 480
Thr Thr Thr Ser Val Leu Ser Ile Ile Ala Ile Cys Leu Gly Ser Leu
485 490 495
Gly Leu Ile Leu Ile Ile Leu Leu Ser Val Val Val Trp Lys Leu Leu
500 505 510
Thr Ile Val Ala Ala Asn Arg Asn Arg Met Glu Asn Phe Val Tyr His
515 520 525
Asn Ser Ala Phe His His Pro Arg Ser Asp Leu Ser Glu Lys Asn Gln
530 535 540
Pro Ala Thr Leu Gly Thr Arg
545 550

<210> 13

<211> 1596

<212> DNA

<213» Cryptovirus

<220>
<221> CDS
<222> (1)...(1596)

<223> Cryptovirus FO protein encoding sequence; cDNA in
mRNA sense

<400> 13

ctt gat cca gca gcc ctc atg caa atc ggt gtc att cca aca aat gtc 48
Leu Asp Pro Ala Ala Leu Met Gln Ile Gly Val Ile Pro Thr Asn Val

1 5 10 15

cgg caa ctt atg tat tat act gag gcc tca tca gca ttc att gtt gtg 96
Arg Gln Leu Met Tyr Tyr Thr Glu Ala Ser Ser Ala Phe Ile Vval val
20 25 30

aag tta atg cct aca att gac tcg cecg att agt gga tgt zat ata aca 144
Lys Leu Met Pro Thr Ile Asp Ser Pro Ile Ser Gly Cys Asn Ile Thr

35 40 45

tca att tca agc tat aat gca aca gtg aca aaa ctc cta cag ccg atce 192
Ser Ile Ser Ser Tyr Asn Ala Thr Val Thr Lys Leu Leu Gln Pro Ile
50 55 60

ggt gag aat ttg gag acg att agg aac cag ttg att cca act cgg agg 240
Gly Glu Asn Leu Glu Thr Ile Arg Asn Gln Leu Ile Pro Thr Arg Arg
65 70 75 80

aga cgc cgg ttt gca ggg gtg gty att gga tta gct gca tta gga gta 288
Arg Arg Arg Phe Ala Gly Val Val Ile Gly Leu Ala Ala Leu Gly Val
85 20 95

gct act gec gca caa gtc act gecc geca gta geca cta gtt sag gca aat 336
Ala Thr Ala Ala Gln Vval Thr Ala Ala Val Ala Leu Val Lys Ala Asn
100 105 110
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gaa aat act gcg gct ata ctc aat ctc aaa aat gca atc caa aaa aca 384
Glu Asn Thr Ala Ala Ile Leu Asn Leu Lys Asn Ala Ile Gln Lys Thr
118 120 125

aat gca gca gtt gca gat gtg gtc cag gcee aca caa tea cta gga acg 432
Asn Ala Ala Val Ala Asp Val Val Gln Ala Thr Gln Ser Leu Gly Thr
130 135 140

gca gtt caa gca gtt caa gat cac ata aac agt gtg ata agt cca gca 480
Ala Val Gln Ala Val Gln Asp His Ile Asn Ser Val Ile Ser Pro Ala
145 150 155 160

att aca gca gcc aat tgt aag gcc caa gat gct atc att ggc tca atc 528
Ile Thr Ala Ala Asn Cys Lys Ala Gln Asp Ala Ile Ile Gly Ser Ile
165 170 175

ctc aat ctc tat ttg acc gag ttg aca act atc ttc cac aat caa att 576
Leu Asn Leu Tyr Leu Thr Glu Leu Thr Thr Ile Phe His Asn Gln Ile
180 185 190

aca aac cct geca ttg agt cct att aca att caa gect tta agg atc cta 624
Thr Asn Pro Ala Leu Ser Pro Ile Thr Ile Gln Ala Leu Axrg Ile Leu
195 200 205

ctg ggg agt acc ttg ccg act gtg gtc gaa aaa tct ttc aat acc cag 672
Leu Gly Ser Thr Leu Pro Thr Val val Glu Lys Ser Phe Asn Thr Gln
210 215 220

ata agt gca gect gag ctt cte tca tca ggg ttg ttg aca ggc cag att 720
Ile Ser Ala Ala Glu Leu Leu Ser Ser Gly Leu Leu Thr Gly Gln Ile
225 230 235 240

gtg gga tta gat ttg acc tat atg cag atg gtc ata aaa att gag ctg 768
Val Gly Leu Asp Leu Thr Tyr Met Gln Met Val Ile Lys Ile Glu Leu
245 250 255

¢cca act tta act gta caa cct gca acc cag atc ata gat ctg gcec acc 8l6
Pro Thr Leu Thr vVal Gln Pro Ala Thr Gln Ile Ile Asp Leu Ala Thr
260 265 270

att tct gca ttc att aac aat caa gaa gtc atg gcc caa tta cca aca 864
Ile Ser Ala Phe Ile Asn Asn Gln Glu Val Met Ala Gln Leu Pro Thr
275 280 285

cgt gtt att gtg act ggc agc ttg atc caa gcc tat ¢c¢c gca teg caa 912
Arg Val Ile Val Thr Gly Ser Leu Ile Gln Ala Tyr Pro Ala Ser Gln
290 295 300

tge act att aca ccc aac act gtg tac tgt agg tat aat gat gece caa 960
Cys Thr Ile Thr Pro Asn Thr Vval Tyr Cys Arg Tyr Asn Asp Ala Gln
305 310 315 320

gta ctc tca gat gat acg atg gect tge cte caa ggt aac ttg aca aga 1008
Val Leu Ser Asp Asp Thr Met Ala Cys Leu Gln Gly Asn Leu Thr Arg
325 330 335
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tgc acc ttc tct cca gtg gtt ggg age ttt ctc act cga ttc gtg ctg 1056
Cys Thr Phe Ser Pro Val Val Gly Ser Phe Leu Thr Arg Phe Val Leu
340 345 350

ttc gat gga ata gtt tat gca aat tgc agg tcg atg ctg tgce aag tgce 1104
Phe Asp Gly Ile Val Tyr Ala Asn Cys Arg Ser Met Leu Cys Lys Cys
355 360 365

atg caa cct gct gcc gtg atc cta cag ccg agt tca tcc cet gta act 1152
Met Gln Pro Ala Ala Val Ile Leu Gln Pro Ser Ser Ser Pro Val Thr
370 375 380

gtc att gac atg cac aaa tgt gtg agt ctg cag ctt gac gat ctc aga 1200
Val Ile Asp Met His Lys Cys Val Ser Leu Gln Leu Asp Asp Leu Arg
385 390 395 400

ttc acc atc act caa ttg gcc aat gta acc tac aat agc acc atc aag 1248
Phe Thr Ile Thr Gln Leu Ala Asn Val Thr Tyr Asn Ser Thr Ile Lys
405 410 415

ctt gaa aca tcc cag atc ttg cct att gat ccg ttg gat ata tcc cag 1296
Leu Glu Thr Ser Gln Ile Leu Pro Ile Asp Pro Leu Asp Ile Ser Gln
420 425 430

aat tta gct gcg gtg aat aag agt cta agt gat gca cta caa cac tta 1344
Asn Leu Ala Ala Val Asn Lys Ser Leu Ser Asp Ala Leu Gln His Leu
435 440 445

gca caa agt gac aca tac ctt tct gca atc aca tca gct acg act aca 1392
Ala Gln Sexr Asp Thr Tyr Leu Ser Ala Ile Thr Ser Ala Thr Thr Thr
450 455 460

agt gta tta tcc ata ata gca atc tgt ctt gga teg tta ggt tta ata 1440
Ser Val Leu Ser Ile Ile Ala Ile Cys Leu Gly Ser Leu Gly Leu Ile
465 470 475 480

tta ata atc ttg ctc agt gta gtt gtg tgg aag tta ttg acc att gtc 1488
Leu Ile Ile Leu Leu Ser Val Val Val Trp Lys Leu Leu Thr Ile Val
485 490 495

gct gct aat cca aat aga atg gag aat ttt gtt tat cat aat tca gea 1536
Ala Ala Asn Arg Asn Arg Met Glu Asn Phe Val Tyr His Asn Ser Ala
500 505 510

ttc cac cac cca cga tct gat ctc agt gag aaa aat caa cct gca act 1584
Phe His His Pro Arg Ser Asp Leu Ser Glu Lys Asn Gln Pro Ala Thr

5165 520 525
ctt gga aca aga 1596

Leu Gly Thr Arg
530

<210> 14

- 29 -
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<211>
«212>
<«213>

<400>

Leu
1

Arg
Lys
Ser
Gly
65

Arg
Ala
Glu
Asn
Ala
145
Ile
Leu
Thr
Leu
Ile
225
val
Pro
Ile
Arg
Cys
305
Val
Cys
Phe

Met

val
385

Asp
Gln
Leu
Ile
50

Glu
Arg
Thr
Asn
Ala
130
Val
Thr
Asn
Asn
Gly
210
Ser
Gly
Thr
Ser
val
290
Thx
Leu
Thr
Asp
Gln

370
Ile

14

532
PRT
Cryptovirus F0 protein

Pro
Leu
Met
35

Ser
Asn
Arg
Ala
Thr
115
Ala
Gln
Ala
Leu
Pro
195
Ser
Ala
Leu
Leu
Ala
275
Ile
Ile
Ser
Phe
Gly
355

Pro

AsSp

Ala
Met
20

Pro
Ser
Leu
Phe
Ala
100
Ala
Val
Ala
Ala
Tyxr
180
Ala
Thr
Ala
Asp
Thr
260
Phe
val
Thr
Asp
Ser

340
Ile

Ala.

Met

Ala
5
Tyr
Thr
Tyr
Glu
Ala

85

Gln
Ala
Ala
Val
Asn
165
Leu
Leu
Leu
Glu
Leu
245
Val
Ile
Thr
Pro
Asp
325
Pro
val

Ala

His

Leu
Tyr
Ile
Asn
Thr
70

Gly
Val
Ile
Asp
Gln
150
Cys
Thr
Ser
Pro
Leu
230

Thr

Gln

Agn
310
Thr
val
Tyr

val

Lys
380

Met
Thr
AsSp
Ala
55

Ile
Val
Thr
Leu
Val
135
Asp
Lys
Glu
Pro
Thr
215
Leu
Tyr
Pro
Asn
Ser
295
Thr
Met
Val
Ala
Ile

375
Cys

Gln
Glu
ser
40

Thr
Arg
Val
Ala
Asn
120
Val
His
Ala
Leu
Ile
200
val
Ser
Met
Ala
Gln
280
Leu
Val
Ala
Gly
Asn
360

Leu

val

Ile
Ala
25

Pro
val
Asn
Ile
Ala
105
Leu
Gln
Ile
Gln
Thr
185
Thr
Val
Sexr
Gln
Thr
265
Glu
Ile
Tyr
Cys
Ser
345
Cys

Gln

Ser

Gly
10

Ser
Ile
Thr
Gln
Gly
90

Val
Lys
Ala
Asn
Asp
170
Thr
Ile
Glu
Gly
Met
250
Gln
Val
Gln
Cys
Leu
330
Phe
Arg

2ro

Leu

- 30

val
Ser
Ser
Lys
Leu
75

Leu
Ala
Asn
Thr
Ser
155
Ala
Ile
Gln
Lys
Leu
235
vVal
Ile
Met
Ala
Arg
315
Gln
Leu
Ser

Ser

Gln
395

Ile
Ala
Gly
Leu
60

Ile
Ala
Leu
Ala
Gln
140
Val
Ile
Phe
Ala
Ser
220
Leu
Ile
Ile
Ala
Tyr
300
TyTr
Gly
Thr
Met
Ser

380
Leu

Pro
Phe
Cys
45

Leu
Pro
Ala
val
Ile
125
Ser
Ile
Ile
His
Leu
205
Phe
Thr
Lys
Asp
Gln
285
Pro
Asn
Asn
Arg
Leu
365

Sex

Asp

Thr
Ile
30

Asn
Gln
Thr
Leu
Lys
110
Gln
Leu
Ser
Gly
Asn
190
Arg
Asn
Gly
Ile
Leu
270
Leu
Ala
Asp
Leu
Phe
350
Cys

Pro

Asp

Asn
15

Val
Ile
Pro
Axrg
Gly
95

Ala
Lys
Gly
Pro
Ser
175
Gln
Ile
Thr
Gln
Glu
255
Ala
Pro
Ser
Ala
Thr
3358
Val
Lys

Val

Leu

PCT/US02/04117

val
Val
Thr
Ile
Arg
80

val
Asn
Thr
Thr
Ala
160
Ile
Ile
Leu
Gln
Ile
240
Leu
Thr
Thr
Gln
Gln
320
Arg
Leu
Cys

Thr

Arg
400
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Phe Thr Ile Thr Gln Leu Ala Asn Val Thr Tyr Asn Ser Thr Ile Lys
405 410 415
Leu Glu Thr Ser Gln Ile Leu Pro Ile Asp Pro Leu Asp Ile Ser Gln
420 425 430
Asn Leu Ala Ala Val Asn Lys Ser Leu Ser Asp Ala Leu Gln His Leu
435 440 445
Ala Gln Ser Asp Thr Tyr Leu Ser Ala Ile Thxr Ser Ala Thr Thr Thr
450 455 450
Ser Val Leu Ser Ile Ile Ala Ile Cys Leu Gly Ser Leu Gly Leu Tle
465 470 475 480
Leu Ile Ile Leu Leu Ser Val val Val Trp Lys Leu Leu Thr Ile Val
485 490 495
Ala Ala Asn Arg Asn Arg Met Glu Asn Phe Val Tyr His Asn Ser Ala
500 505 510
Phe His His Pro Arg Ser Asp Leu Ser Glu Lys Asn Gln Pro Ala Thr
515 520 525
Leu Gly Thr Arg
530

<210> 15

<211> 249

<212> DNA

<213> Cryptovirus

<220>
<221> CDS
<222> (1) ...(249)

<223> Cryptovirus F2 coding sequence; ¢DNA in mRNA sense

<400> 15

ctt gat cca gca gce cte atg caa atce ggt gtc att cca aca aat gtc 48
Leu Asp Pro Ala Ala Leu Met Gln Ile Gly Val Ile Pro Thr Asn Val

1 5 10 15

cgg caa ctt atg tat tat act gag gcc tca tca gea ttc att gtt gtg 96
Arg Gln Leu Met Tyr Tyr Thr Glu Ala Ser Ser Ala Phe Ile Val Vval
20 25 30

aag tta atg cct aca att gac tecg cecg att agt gga tgt aat ata aca 144
Lys Leu Met Pro Thr Ile Asp Ser Pro Ile Ser Gly Cys Asn Ile Thr
35 40 45

tca att teca age tat aat geca aca gtg aca aaa cte cta cag cecg atce 192
Ser Ile Ser Ser Tyr Asn Ala Thr Val Thr Lys Leu Leu Gln Pro Ile
S0 55 60

ggt gag aat ttg gag acg att agg aac cag ttg att cca act cgg agg 240
Gly CGlu Asn Leu Glu Thr Ile Arg Asn Gln Leu Ile Pro Thr Arg Arg
65 70 75 80

aga cgc cgg 249
Arg Arg Arg

_31_



WO 02/077211 PCT/US02/04117

<210> 16

«<211> 83

<212> PRT

<213> Cryptovirus F2 protein

<400> 16
Leu Asp Pro Ala Ala Leu Met Gln Ile Gly Val Ile Pro Thr Asn Val
1 5 10 15
Arg Gln Leu Met Tyr Tyr Thr Glu Ala Ser Ser Ala Phe Ile Val Val
20 25 30
Lys Leu Met Pro Thr Ile Asp Ser Pro Ile Ser Gly Cys Asn Ile Thr
35 40 45
Ser Ile Ser Ser Tyr Asn Ala Thr Val Thr Lys Leu Leu Gln Pro Ile
50 55 60
Gly Glu Asn Leu Glu Thr Ile Arg Asn Gln Leu Ile Pro Thr Arg Arg
65 70 75 80
Arg Arg Arg

<210> 17

<211l> 1347

<212> DNA

<213> Cryptovirus

«<220>
<221> CDS
<222> (1) ...(1347)

<223> Cryptovirus Fl protein encoding sequence; cDNA in
mRNA sense

<400> 17
ttt gca ggg gtg gtg att gga tta gct gca tta gga gta gct act gec 48
Phe Ala Gly Vval val Ile Gly Leu Ala Ala Leu Gly Val Ala Thr Ala

1 5 10 15

gca caa gtc act gce gca gta geca cta gtt aag gca aat gaa aat act 96
Ala Gln Val Thr Ala Ala vVal Ala Leu Val Lys Ala Asn Glu Asn Thr
20 25 30

gcg gct ata ctc aat ctc aaa aat gca atc caa aaa aca aat gca gca 144
Ala Ala Ile Leu Asn Leu Lys Asn Ala Ile Gln Lys Thr Asn Ala Ala
35 40 45

gtt gca gat gtg gtc cag gcc aca caa tca cta gga acg gca gtt caa 192
Val Ala Asp Val Val Gln Ala Thr Gln Ser Leu Gly Thr Ala Val Gln
50 55 60

gca gtt caa gat cac ata aac agt gtg ata agt cca gca att aca gca 240
ala Val Gln Asp His Ile Asn Ser Val Ile Ser Pro Ala Ile Thr Ala
65 70 75 80

gcc aat tgt aag gcc caa gat got atc att ggc tca atc ctc aat ctce 288
Ala Asn Cys Lys Ala Gln Asp Ala Ile Ile Gly Ser Ile Leu Asn Leu
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85 90 95

tat ttg acc gag ttg aca act atc ttc cac aat caa att aca aac cct 336
Tyr Leu Thr Glu Leu Thr Thr Ile Phe His Asn Gln Ile Thr Asn Pro
100 105 110

gca ttg agt cct att aca att caa gct tta agg atc cta ctg ggg agt 384
Ala Leu Ser Pro Ile Thr Ile Gln Ala Leu Arg Ile Leu Leu Gly Ser
115 120 125

acc ttg ccg act gtg gtc gaa aaa tet ttc aat acc cag ata agt gea 432
Thr Leu Pro Thr Val Val Glu Lys Ser Phe Asn Thr Gln Ile Ser Ala
130 135 140

gct gag ctt ctc tca tca ggg ttg ttg aca ggc cag att gtg gga tta 480
Ala Glu Leu Leu Ser Ser Gly Leu Leu Thr Gly Gln Ile Val Gly Leu
145 150 155- 160

gat ttg acc tat atg cag atg gtc ata aaa att gag ctg cca act tta 528
Asp Leu Thr Tyr Met Gln Met Val Ile Lys Ile Glu Leu Pro Thr Leu
165 170 175

act gta caa cct gca acc cag atc ata gat ctg gce acc att tet gea 576
Thr Val Gln Pro Ala Thr Gln Ile Ile Asp Leu Ala Thr Ile Ser Ala
180 185 190

ttc att aac aat caa gaa gtc atg gce caa tta cca aca cgt gtt att 624
Phe Ile Asn Asn Gln Glu Val Met Ala Gln Leu Fro Thr Arg Val Ile
195 200 2085

gtg act ggc age ttg ate caa gce tat coe gea tcg caa tge act att 672
Val Thr Gly Ser Leu Ile Gln Ala Tyr Pro Ala Ser Gln Cys Thr Ile
210 215 220

aca ccc aac act gtg tac tgt agg tat aat gat gcc caa gta ctc tca 720
Thr Pro Asn Thr Val Tyr Cys Arg Tyr Asn Asp Ala Gln Val Leu Ser
225 230 235 240

gat gat acg atg gct tgc ctc caa ggt aac ttg aca aga tgc acc ttc 768
Aep Asp Thr Met Ala Cys Leu Gln Gly Asn Leu Thr Arg Cys Thr Phe
245 250 255

tct cca gtg gtt ggg age ttt ctc act cga ttc gtg ctg ttec gat gga 816
Ser Pro Val Val Gly Ser Phe Leu Thr Arg Phe Val Leu Phe Asp Gly
260 265 270

ata gtt tat gca aat tgc agg tcg atg ctg tgc aag tgc atg caa ccc 864
Ile Val Tyr Ala Asn Cys Arg Ser Met Leu Cys Lys Cys Met Gln Pro
275 280 285

gct gcc gtg atc cta cag ccg agt tca tcc cet gta act gtc att gac 912
Ala Ala Val Ile Leu Gln Pro Ser Ser Ser Pro Val Thr val Ile Asp
290 295 300

atg cac aaa tgt gtg agt ctg cag ctt gac gat ctc aga ttc acc atc 960
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Met His Lys Cys Val Ser Leu Gln Leu Asp Asp Leu Arg FPhe Thr Ile
305 310 315 320

act caa ttg gcc aat gta acc tac aat agc acc atc aag ctt gaa aca 1008
Thr Gln Leu Ala Asn Val Thr Tyr Asn Ser Thr Ile Lys Leu Glu Thr
325 330 335

tcc cag atc ttg cct att gat ccg ttg gat ata tec cag aat tta gct 1056
Sexr Gln Ile Leu Pro Ile Asp Pro Leu Asp Ile Sexr Gln Asn Leu Ala
340 345 350

gcg gtg aat aag agt cta agt gat gca cta caa cac tta gca caa agt 1104
Ala val Asn Lys Ser Leu Ser Asp Ala Leu Gln His Leu Ala Gln Ser
355 360 365

gac aca tac ctt tct gca atc aca tca gct acg act aca agt gta tta 1152
Asp Thr Tyr Leu Ser Ala Ile Thr Ser Ala Thr Thr Thr Ser Val Leu
370 375 380

tcc ata ata geca atc tgt ctt gga teg tta ggt tta ata tta ata atc 1200
Ser Ile Ile Ala Ile Cys Leu Gly Ser Leu Gly Leu Ile Leu Ile Ile
385 390 385 400

ttg ctc agt gta gtt gtg tgg aag tta ttg acc att gtc gct gct aat 1248
Leu Leu Ser Val Val Val Trp Lys Leu Leu Thr Ile val Ala Ala Asn
405 410 415

cga aat aga atg gag aat ttt gtt tat cat aat tca gca ttc cac cac 1296
Arg BAsn Arg Met Glu Asn Phe Val Tyr His Asn Ser Ala Phe His His
420 425 430

cca cga tct gat ctc agt gag aaa aat caa cct gca act ctt gga aca 1344
Pro Arg Ser Asp Leu Sexr Glu Lys Asn Gln Pro Ala Thr Leu Gly Thr
435 440 445

aga 1347
Arg

<210> 18

<211> 449

<212> PRT

<213> Cryptovirus

<400> 18
Phe Ala Gly Val Val Ile Gly Leu Ala Ala Leu Gly Val Ala Thr Ala
1 ] 10 15
Ala Gln Val Thr Ala Ala Val Ala Leu Val Lys Ala Asn Glu Asn Thr
20 25 30
Ala Ala Ile Leu Asn Leu Lys Asn Ala Ile Gln Lys Thr Asn Ala Ala
35 40 45
Val Ala Rep Val val Gln Ala Thr Gln Ser Leu Gly Thr ARla Val Gln
50 55 60

Ala Val Gln Asp His Ile Asn Ser Val Ile Ser Pro Ala Ile Thr Ala
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65 70 75 80
Ala Asn Cys Lys Ala Gln Asp Ala Ile Ile Gly Ser Ile Leu Asn Leu
B85 90 95
Tyr Leu Thr Glu Leu Thr Thr Ile Phe His Asn Gln Ile Thr Asn Pro
100 105 110
Ala Leu Ser Pro Ile Thr Ile Gln Ala Leu Arg Ile Leu Leu Gly Ser
115 120 125
Thr Leu Pro Thr Val val Glu Lys Ser Phe Asn Thr Gln Ile Ser Ala
130 135 140
Ala Glu Leu Leu Ser Ser Gly Leu Leu Thr Gly Gln Ile Val Gly Leu
145 150 155 160
Asp Leu Thr Tyr Met Gln Met Val Ile Lys Ile Glu Leu Pro Thr Leu
165 170 175
Thr Val Gln Pro Ala Thr Gln Ile Ile Asp Leu Ala Thr Ile Ser Ala
180 185 190
Phe Ile Asn Asn Gln Glu Val Met Ala Gln Leu Pro Thr Arg Val Ile
195 200 205
Val Thr Gly Ser Leu Ile Gln Ala Tyr Pro Ala Ser Gln Cys Thr Ile
210 215 220
Thr Pro Asn Thr Val Tyr Cys Arg Tyr Asn Asp Ala Gln Val Leu Ser
225 230 235 240
Asp Asp Thr Met Ala Cys Leu Gln Gly Asn Leu Thr Arg Cys Thr Phe
245 250 255
Ser Pro Val Val Gly Ser Phe Leu Thr Arg Phe Val Leu Phe Asp Gly
260 265 270
Ile Val Tyr Ala Asn Cys Arg Ser Met Leu Cys Lys Cys Met Gln Pro
275 280 285
Ala Ala Val Ile Leu Gln Pro Ser Ser Ser Pro Val Thr Val Ile Asp
290 295 300
Met His Lys Cys Val Ser Leu Gln Leu Asp Asp Leu Arg Phe Thr Ile
305 310 315 320
Thr Gln Leu Ala Asn Val Thr Tyr Asn Ser Thr Ile Lys Leu Glu Thr
325 330 335
Ser Gln Ile Leu Pro Ile Asp Pro Leu Asp Ile Ser Gln Asn Leu Ala
340 345 350
Ala Val Asn Lys Ser Leu Ser Asp Ala Leu Gln His Leu Ala Gln Ser
355 360 365
Asp Thr Tyr Leu Ser Ala Ile Thr Ser Ala Thr Thr Thr Ser Val Leu
370 375 380
Ser Ile Ile Ala Ile Cys Leu Gly Ser Leu Gly Leu Ile Leu Ile Ile
385 390 395 400
Leu Leu Ser Val val Val Trp Lys Leu Leu Thr Ile Val Ala Ala Asn
405 410 415
Arg Asn Arg Met Glu Asn Phe Val Tyr His Asn Ser Ala Phe His His
420 425 430
Pro Arg Ser Asp Leu Ser Glu Lys Asn Gln Pro Ala Thr Leu Gly Thr
435 440 445
Arg

<210> 19

<211> 132

<212> DNA

<213> Cryptovirus
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<220>
<221> CDS

<222> (1) ...(132)
<223> Cryptovirus SH protein encoding sequence;

mRNA sense

<400> 19

atg ctg cct

Met Leu Pro
1

aca gga aac
Thr Gly Asn

acc cte att
Thr Leu Ile
35

<210> 20
<21l1l> 44
«212> PRT

gat
Asp

cta
Leu
20

gtt
Val

ccg
Pro

att
Ile

cca
Pro

<213> Cryptovirus

<400> 20

gaa
Glu

ate
Ile

act
Thr

gat ccg
Asp Pro

tgc tte
Cys Phe

cta aga
Leu Arg

Met Leu Pro Asp Pro Glu Asp Fro

1

5

Thr Gly Asn Leu Ile Ile Cys FPhe

20

Thr Leu Ile Val Pro Thr Leu Arg

35

<210> 21
<211> 1695
<212> DNA

<213> Cryptovirus

<220>
<221> CDS
«222> (1) ...{(1695)

40

gaa
Glu

cta
Leu
25

cac
His

Glu

Leu
25
His

agce
Ser
10

tte

Fhe

ttg
Leu

aaa
Lys

atc
Ile

cta
Leu

aaa
Lys

tte
Phe

tct
Sexr

cDNA in

gect aca
Ala Thr

ttt ctg
Phe Leu
30

PCT/US02/04117

agg aga 48
Arg Arg
15

ttt gta 96
Phe Val

132

Ser Lys Lys Ala Thr Arg Arg

10

15

Phe Ile Phe Phe Leu Phe Val

Leu Leu Sex

«223> Cryptovirus HN protein encoding seguence;

mRNA sense

<400> 21

atg att gca

Met Ile Ala
1

cgg aca aca
Arg Thr Thr

gaa
Glu

act
Thr
20

gat
Asp
5

tta
Leu

gcce
Ala

att
Ile

cct gtt aag ggce

Pro Val Lys Gly

10

Lttt cta tgc aca
Phe Leu Cys Thr

25

36

act
Thr

cta
Leu

tgc
Cys

cta
Leu

30

cDNA in

cga gta
Arg Val

gca tta
Ala Leu
30

tta ttt 48
Leu Phe
15

agc atc 96
Ser Ile
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tct atc ctt tat gag agt tta ata acc caa aag caa atc atg agt caa 144
Ser Ile Leu Tyr Glu Ser Leu Ile Thr Gln Lys Gln Ile Met Ser Gln
35 40 45

gca ggc tca act gga tct aat tct gga tta gga ggt att act gat ctt 192
Ala Gly Ser Thr Gly Ser Asn Ser Gly Leu Gly Gly Ile Thr Asp Leu
5¢C 55 60

ctt aat aat att ctt tct gtc gca aat cag att ata tat aac tct geca 240
Leu Asn Asn Ile Leu Ser Val Ala Asn Gln Ile Ile Tyr Asn Ser Ala
65 70 75 80

gtc get cta cct cta caa ttg gac act ctt gaa tca aca ctc ctt aca 288
val Ala Leu Pro Leu Gln Leu Asp Thr Leu Glu Ser Thr Leu Leu Thr
85 90 95

gcc att aag tct ctt caa acc agt gac aag cta gaa cag aac tgc tcg 336
Ala Ile Lys Ser Leu Gln Thr Ser Asp Lys Leu Glu Gin Asn Cys Ser
100 105 110

tgg ggt gct gca ctg att aat gat aat aga tac att aat ggc atc aat 384
Trp Gly Ala Ala Leu Ile Asn Asp Asn Arg Tyr Ile Asn Gly Ile Asn
115 120 125

cag ttc tat ttc tca att gct gag ggt cgc aat ctg aca ctt ggc cca 432
Gln Phe Tyr Phe Ser Ile Ala Glu CGly Arg Asn Leu Thr Leu Gly Pro
130 135 140

ctt ctt aat ata cct agt ttc att cca act gece acg aca cca gag ggc 480
Leu Leu Asn Ile Pro Ser Phe Ile Pro Thr Rla Thr Thr Pro Glu Gly
145 150 155 160

tge acc agg atc cca tca ttc tcg ctec act aag aca cac tgg tgt tat 528
Cys Thr Arg Ile Pro Ser Phe Ser Leu Thr Lys Thr His Trp Cys Tyr
1le5 170 175

acg cac aat gtt atc ctg aat gga tgc cag gat cat gta tcc tca aat 576
Thr His Asn Val Ile Leu Asn Gly Cys Gln Asp His Val Ser Ser Asn
180 185 190

caa ttt gtt tcc atg gga atc att gaa ccc act tct gec ggg ttt cca 624
Gln Phe Val Ser Met Gly TIle Ile Glu Pro Thr Ser Ala Gly Phe Pro
195 200 205

tcc ttt cga acc tta aag act cta tat ctc agc gat ggg gtc aat cgt 672
Ser Phe Arg Thr Leu Lys Thr Leu Tyr Leu Ser Asp Gly Val Asn Arg
210 215 220

aag agc tgc tet ate agt aca gtt ceg ggg ggt tgt atg atg tac tgt 720
Lys Ser Cys Ser Ile Ser Thr val Pro Gly Gly Cys Met Met Tyr Cys
225 230 235 240

ttt gtc tct act caa cca gag agg gat gac tac ttt tect acc get cect 768
Phe Val Ser Thr Gln Pro Glu Arg Asp Asp Tyr Phe Ser Thr Ala Pro
245 250 255
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cca gaa caa cga att att ata atg tac tat aat gat aca atc gtg gag 816
Pro Glu Gln Arg Ile Ile Ile Met Tyr Tyr Asn Asp Thr Ile Val Glu
260 265 270

cgc ata att aat cca ccc ggg gta cta gac gta tgg gca aca ttg aac 864
Arg Ile Ile Asn Pro Pro Gly Val Leu Asp Val Trp Ala Thr Leu Asn
275 280 285

cca gga aca gga agc ggg gta tat tat tta ggt tgg gtg ctc ttt cca 912
Pro Gly Thr Gly Ser Gly Val Tyr Tyr Leu Gly Trp Val Leu Phe Pro
290 295 300

ata tat ggc ggc gtg att aaa aat acg agt tta tgg aat aat caa gca 960
Ile Tyr Gly Gly Val Ile Lys Asn Thr Ser Leu Trp Asn Asn Gln Ala
305 310 315 320

aat aaa tac ttc att ccc cag atg gtt get get ctc tge teca caa aac 1008
Asn Lys Tyr Phe Ile Pro Gln Met Val Ala Ala Leu Cys Ser Gln Asn
325 330 335

cag gca act caa gtc caa aat gect aag tca tca tac tat agc agc tgg 1056
Gln Ala Thr Gln Val Gln Asn Ala Lys Ser Ser Tyr Tyr Ser Ser Trp
340 345 350

ttt ggc aat cga atg att cag tect ggg atc ctg geca tge cct ctt caa 1104
Phe Gly Asn Arg Met Ile Gln Ser Gly Ile Leu Ala Cys Pro Leu Gln
355 360 365

cag gat cta acc aat gag tgt tta gtt ctg ccc ttt tct aat gat cag 1152
Gln Asp Leu Thr Asn CGlu Cys Leu Val Leu Pro Phe Ser Asn Asp Gln
370 375 380

gtg ctt atg ggt gct gaa ggg aga tta tat atg tat ggt gac tcg gtg 1200
Val Leu Met Gly Ala Glu Gly Arg Leu Tyr Met Tyr Gly Asp Ser Val
385 390 395 400

tat tac tac caa aga agc aat agt tgg tgg cct atg acc atg ctg tat 1248
Tyr Tyr Tyr Gln Arg Ser Asn Ser Trp Trp Pro Met Thr Met Leu Tyr
405 410 415

aag gta acec ata aca ttc act aat ggt cag cca tcc gct ata tca get 1296
Lys Val Thr Ile Thr Phe Thr Asn Gly Gln Pro Ser Ala Ile Ser Ala
420 425 430

cag aat gtg ccc aca cag cag gtc cct aga Coct ggg aca gga gac tgc 1344
Gln Asn Val Pro Thr Gln Gln Val Pro Arg Pro Gly Thr Gly Asp Cys
4385 440 445

ttt gca acc aat aga tgt ccc ggt ttt tgc ttg aca gga gtg tat get 1392
Phe Ala Thr Asn Arg Cys Pro Gly Phe Cys Leu Thr Gly Val Tyr Ala
450 455 460

gat gct tgg tta ctg acc aac cct tcg tct acc agt aca ttt gga tcg 1440
Asp Ala Trp Leu Leu Thr Asn Pro Ser Ser Thr Ser Thr Phe Gly Ser
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465 470 475 480

gaa gca acc ttc act ggt tet tat ctc aac gca gca act cag cgt atc 1488
Glu Ala Thr Phe Thr Gly Ser Tyr Leu Asn Ala Ala Thr Gln Arg Ile
485 490 495

aat ccg acg atg tat atc gecg aac aac aca cag atc ata age tca cag 1536
Asn Pro Thr Met Tyr Ile Ala Asn Asn Thr Gln Ile Ile Ser Ser Gln
500 505 510

caa ttt gga tca agc ggt caa gaa gca gca tat ggc cac aca act tgt 1584
Gln Phe Gly Ser Ser Gly Gln Glu Ala Ala Tyr Gly His Thr Thr Cys
515 520 525

ttt agg gac aca ggc tct gtt atg gta tac tgt atc tat att att gaa 1632
Phe Arg Asp Thr Gly Ser Val Met Val Tyr Cys Ile Tyr Ile Ile Glu
530 535 540

ttg tce tca tct cte tta gga caa ttt cag att gtc cca ttt atc cgt 1680
Leu Ser Ser Ser Leu Leu Gly Gln Phe Gln Ile Val Pro Phe Ile Arg

545 550 555 560
cag gtg aca cta tcc 1695
Gln Val Thr Leu Ser
565
<210> 22
<211l> 565
<212> PRT

<213> Cryptovirus

<400> 22
Met Ile Ala Glu Asp Ala Pro Val Lys Gly Thr Cys Arg Val Leu Phe
1 5 10 15
Arg Thr Thr Thr Leu Ile Phe Leu Cys Thr Leu Leu Ala Leu Ser Ile
20 25 30
Ser Ile Leu Tyr Glu Ser Leu Ile Thr Gln Lys Gln Ile Met Ser Gln
35 40 45
Ala Gly Ser Thr Gly Ser Asn Ser Gly Leu Gly Gly Ile Thr Asp Leu
50 55 60

Leu Asn Asn Ile Leu Ser Val Ala Asn Gln Ile Ile Tyr Asn Ser Ala

65 70 75 80

vVal Ala Leu Pro Leu Gln Leu Rep Thr Leu Glu Ser Thr Leu Leu Thr
85 30 95

Ala Ile Lys Ser Leu Gln Thr Ser Asp Lys Leu Glu Gln Asn Cys Ser

100 105 110
Trp Gly Ala Ala Leu Ile Asn Asp Asn Arg Tyr Ile Asn Gly Ile Asn
115 120 125
Gln Phe Tyr Phe Ser Ile Ala Glu Gly Arg Asn Leu Thr Leu Gly Pro
130 135 140

Leu Leu Asn Ile Pro Ser Phe Ile Pro Thr Ala Thr Thr Pro Glu Gly

145 150 155 160

Cys Thr Arg Ile Pro Ser Phe Ser Leu Thr Lys Thr His Trp Cys Tyr
165 170 175

- 39 -
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Thr
Gln
Sexr
Lys
225
Phe
Pro
Arg
Pro
Ile
305
Asn
Gln
Phe
Gln
val
385
Tyr
Lys
Gln
Phe
Asp
465
Glu
Asn
Gln
Phe
Leu

545
Gln

<210> 23

His
Phe
Phe
210
Ser
Val
Glu
Ile
Gly
290
TyT
Lys
Ala
Gly
Asp
37C
Leu
Tyr
val
Asn
Alza
450
Ala
Ala
Pro
Phe
Arg
530

Ser

Val

Asn
val
195
Arg
Cys
Ser
Gln
Ile
275
Thx
Gly
Tyr
Thr
Asn
355
Leu
Met
Tyx
Thr
Val
435
Thr
Txp
Thr
Thr
Gly
515
AsSp

Ser

Thr

<211l> 6765
«212> DNA

val
180
Sex
Thr
Ser

Thr

Arg

260

Asn
Gly
Gly
Phe
Gln
340
Arg
Thr
Gly
Gln
Ile
420
Pro
Aesn
Leu
Phe
Met
500
Ser
Thr

Ser

Leu

Ile
Met
Leu
Ile
Gln
245
Ile
Pro
Ser
val
Ile
325
Val
Met
Asn
Ala
Arg
405
Thr
Thr
Arg
Leu
Thr
485
TyY
Ser
Gly

Leu

Ser
565

Leu
Gly
Lys
Ser
230
Pro
Ile
Pro
Gly
Ile
310
Pro
Gln
Ile
Glu
Glu
390
Ser
Phe
Gln
Cys
Thr
470
Gly
Ile
Gly

Ser

Leu
550

Asn
Ile
Thx
215
Thr
Glu
Ile
Gly
val
295
Lys
Gln
Asn
Gln
Cys
375
Gly
Asn
Thr
Gln
Pro
455
Asn
Ser
Ala
Gln
val

538
Gly

Gly
Ile
200
Leu
Val
Arg
Met
val
280
Tyr
Asn
Met
Ala
Ser
360
Leu
Arg
Ser
Asn
Vval
440
Gly
Pro
Tyr
Asn
Glu
520

Met

Gln

Cys
185
Glu
Tyr
Pro
Asp
Tyr
265
Leu
Tyr
Thr
val
Lys
345
Gly
val
Leu
Trp
Gly
425
Pro
Phe
Ser
Leu
Asn
505
Ala

val

Phe

Gln
Pro
Leu
Gly
Asp
250
TyY
Asp
Leu
Ser
Ala
330
Sexr
Ile
Leu
Tyx
Trp
410
Gln
Arg
Cys
Ser
Asn
490
Thr
Ala

TyT

Gln
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Asp
Thr
Ser
Gly
235
Tyr
Asn
val
Gly
Leu
315
Ala
Ser
Leu
Pro
Met
395
Pro
Pro
Pro
Leu
Thr
475
Ala
Gln
Tyr

Cys

Ile
555

His
Ser
Asp
220
Cys
Phe
Asp
Trp
Trp
300
Trp
Leu
Tyxr
Ala
Phe
380
Tyr
Met
Sexr
Gly
Thr
460
Ser
Ala
Ile
Gly
Ile

540
val

val
Ala
205
Gly
Met
Sexr
Thr
Ala
285
val
Asn
cys
Tyx
Cys
365
Sexr
Gly
Thr
Ala
Thr
445
Gly
Thr
Thr
Ile
His
525

Tyr

Pro

Sexr
190
Gly
val
Met
Thr
Ile
270
Thxr
Leu
Asn
Ser
Ser
350
Pro
Asn
Asp
Met
Ile
430
Gly
val
Phe
Gln
Ser
510
Thr
Ile

Phe

Ser
Phe
Asn
Tyr
Ala
255
val
Leu
Phe
Gln
Gln
335
Ser
Leu
Asp
Ser
Leu
415
Ser
Asp
Tyr
Gly
Arg
498
Ser
Thr

Ile

Ile

PCT/US02/04117
Asn
Pro
Arg
Cys
240
Pro
Glu
Asn
Pro
Ala
320
Asn
Trp
Gln
Gln
Val
400
Tyr
Ala
Cys
Ala
Ser
480
Ile
Gln
Cys

Glu

Arg
560
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<213> Cryptovirus

<220>
<221> CDS
«222> (1) ...(6765)

<223> Cryptovirus L protein encoding sequence; cDNA in
mRNA sense

<400> 23

atg gct ggg tct cgg gag ata tta ctc cct gaa gte cat ctc aat tea 48
Met Ala Gly Ser Arg Glu Tle Leu Leu Pro Glu Val His Leu Asn Ser

1 5 10 15

cca att gta aag cat aag cta tac tat tac att cta ctt gga aac ctc 26
Pro Ile Val Lys His Lys Leu Tyr Tyr Tyr Ile Leu Leu Gly Asn Leu
20 25 30

cca aat gag atc gac att gac gat tta ggt ceca tta cat aat caa aat l44
Pro Asn Glu Ile Asp Ile Asp Asp Leu Gly Pro Leu His Asn Gln Asn
35 40 45

tgg aat caa ata gca cat gaa gag tct aac tta gct caa cgc ttg gta 192
Trp Asn Gln Ile Ala His Glu Glu Ser Asn Leu Ala Gln Arg Leu Val
50 55 60

aat gta aga aat ttt cta att acc cac ate cct gat ctt aga aag ggc 240
Asn Val Arg Asn Phe Leu Ile Thr His Ile Pro Asp Leu Arg Lys Gly
65 70 75 80

cat tgg caa gag tat gta aat gta ata ctg tgg ccg cga att ctt ccc 288
His Trp Gln Glu Tyr Val Asn Val Ile Leu Trp Pro Arg Ile Leu Pro
85 S0 95

ttg atc ccg gat ttt aaa atc aat gac caa ttg cct ctg cte aaa aat 336
Leu Ile Pro Asp Phe Lys Ile Asn Asp Gln Leu Pro Leu Leu Lys Asn
100 105 110

tgg gac aag tta gtt aaa gaa tca tgt tca gta atc aat gcg ggt act 384
Trp Asp Lys Leu Val Lys Glu Ser Cys Ser Val Ile Asn Ala Gly Thr
115 120 125

tce cag tgce att cag aat cte age tat ¢ga ctg aca ggt cgt ggg aac 432
Ser Gln Cys Ile Gln Asn Leu Ser Tyr Gly Leu Thr Gly Arg Gly Asn
130 135 140

ctc ttt aca ¢ga tca cgt gaa ctce tet ggt gac cge agg gat att gat 480
Leu Phe Thr Arg Ser Arg Glu Leu Ser Gly Asp Arg Arg Asp Ile Asp
145 150 155 160

ctt aag acg gtt gtg gca gca tgg cat gac tca gac tgg aaa aga ata 528
Leu Lys Thr Val Val Ala Ala Trxp His Asp Ser Asp Trxp Lys Arg Ile
165 170 175

agt gat ttt tgg att atg atc aaa ttc cag atg aga caa tta att gtt 576
Ser Asp Phe Trp Ile Met Ile Lys Phe Gln Met Arg Gln Leu Ile Val
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180 185 190

agg caa aca gat cat aat gat cct gat tta atc acg tat atc gaa aat 624
Arg Gln Thr Asp His Asn Asp Pro Asp Leu Ile Thr Tyr Ile Glu Asn
185 200 205

aga gaa ggc ata atc atc ata acc cct gaa ctg gta gca tta ttt aat 672
Arg Glu Gly Ile Ile Ile Ile Thr Pro Glu Leu Val Ala Leu Phe Asn
210 215 220

act gag aat cat aca cta aca tac atg acc ttt gaa att gta ctg atg 720
Thr Glu Asn His Thr Leu Thr Tyr Met Thr Phe Glu Ile Val Leu Met
228 230 235 240

gtt tca gat atg tac gaa ggt cgt cac aac att tta tca cta tgc aca 768
Val Ser Asp Met Tyr Glu Gly Arg His Asn Ile Leu Ser Leu Cys Thr
245 250 255

gtt agc act tac ctg aat cct ctg aag aaa aga ata aca tat tta ttg 816
Val Ser Thr Tyr Leu Asn Pro Leu Lys Lys Arg Ile Thr Tyr Leu Leu
260 265 270

agc ctt gta gat aac tta gct ttt cag ata ggt gat gct gta tat aac 864
Ser Leu Val Asp Asn Leu Ala Phe Gln Ile Gly Asp Ala val Tyr Asn
275 280 285

ata att gct ttg cta gaa tcc ttt gta tat gca cag ttg caa atg tca 912
Ile Ile Ala Leu Leu Glu Ser Phe vVal Tyr Ala Gln Leu Gln Met Ser
290 285 300

gat cecc atc cca gaa ctc aga gga caa tte cat gea tte gta tgt tet 960
Asp Pro Ile Pro Glu Leu Arg Gly Gln Phe His Ala Phe Val Cys Ser
305 310 315 320

gag att ctt gat geca cta agg gga act aat agt ttc acc cag gat gaa 1008
Glu Ile Leu Asp Ala Leu Arg Gly Thr Asn Ser Phe Thr Gln Asp Glu
325 330 335

tta aga act gtg aca act aat ttg ata tcc cca ttc caa gat ctg acc 1056
Leu Ar¢ Thr Val Thr Thr Asn Leu Ile Ser Pro Phe Gln Asp Leu Thr
340 345 350

cca gat ctt acg gct gaa ttg cte tgt ata atg agg ctt tgg gga cac 1104
Pro Asp Leu Thr Ala Glu Leu Leu Cys Ile Met Arg Leu Trp Gly His
355 360 365

cce atg cte act goc agt caa gct gecg gga aag gta cgc gag tct atg 1152
Pro Met Leu Thr Ala Ser Gln Ala Ala Gly Lys Val Arg Glu Ser Met
370 375 ) 380

tgt gct ggg aaa gta ctg gac ttt ccc act att atg aaa aca cta gec 1200
Cys Ala Gly Lys Val Leu Asp Phe Pro Thr Ile Met Lys Thr Leu Ala
385 390 395 400

ttt ttc cat act att ctg atc aat gga tac agg agg aag cat cat gga 1248
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Phe Phe His Thr Ile Leu Ile Asn Gly Tyr Arg Arg Lys His His Gly
405 410 415

gta tgg cca ccc tta aac tta cca ggt aat gct tca aag ggt ctc aca 1296
Val Trp Pro Pro Leu Asn Leu Pro Gly Asn Ala Ser Lys Gly Leu Thr
420 425 430

gaa ctt atg aat gac aac act gag ata agc tat gaa tte aca ctt aag 1344
Glu Leu Met Asn Asp Asn Thr Glu Ile Ser Tyr Glu Phe Thr Leu Lys
435 4490 445

cat tgg aag gaa atc tct ctt ata aaa ttc aag aaa tgt ttt gat gca 1392
His Trp Lys Glu Ile Ser Leu Ile Lys Phe Lys Lys Cys Phe Asp Ala
450 455 460

gac gca ggt gag gaa ctc agt ata ttt atg aaa gat aaa gca att agt 1440
Asp Ala Gly Glu Glu Leu Ser Ile Phe Met Lys Asp Lys Ala Ile Ser
465 470 475 480

gcc cca aaa caa gac tgg atg agt gtg ttt aga aga agc cta atc aaa 1488
Ala Pro Lys Gln Asp Trp Met Ser Val Phe Arg Arg Ser Leu Ile Lys
485 490 495

cag cgec cat cag cat cat cag gtc ccc cta cca aat cca ttc aat cga 1536
Gln Arg His Gln His His Gln Val Pro Leu Pro Asn Pro Phe Asn Arg
500 5(5 510

cgg cta ttg cta aac ttt ctc gga gat gac aaa ttc gac ccg aat gtg 1584
Arg Leu Leu Leu Asn Fhe Leu Gly Asp Asp Lys Phe Asp Pro Asn Val
515 520 525

gag cta cag tat gta aca tca ggt gag tat cta cat gat gac acg ttt 1632
Glu Leu Gln Tyr Val Thr Ser Gly Glu Tyr Leu His Asp Asp Thr FPhe
530 535 540

tgt gca tca tat tca cta aaa gag aag gaa att aaa cct gat ggt cga 1680
Cys Ala Ser Tyr Ser Leu Lys Glu Lys Glu Ile Lys Pro Asp Gly Arg
545 550 555 560

att ttt gca aag ttg act aag aga atg aga tca tgt caa gtt ata gea 1728
Tle Phe Ala Lys Leu Thr Lys Arg Met Arg Ser Cys Gla vVal Ile Ala
565 570 575

gaa tct ctt tta gcg aac cat get ggg aag tta atg aaa gag aat ggt 1776
Glu Ser Leu Leu Ala Asn His Ala Gly Lys Leu Met Lys Glu Asn Gly
580 585 590

gtt gtg atg aat cag cta tca tta aca aaa tca cta tta aca atg agt 1824
val Val Met Asn Gln Leu Ser Leu Thr Lys Ser Leu Leu Thr Met Ser
595 6C0 605

cag att gga ata ata tcc gag aga gct aga aag tcg act cga gat aac 1872

Gln Ile Gly Ile Ile Ser Glu Arg Ala Arg Lys Ser Thr Arg Asp Asn
610 615 620
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ata aat cga cct ggt ttc cag aat atc cag aga aat aaa tca cat cac 1920
Ile Asn Arg Pro Gly FPhe Gln Asn Ile Gln Arg Asn Lys Ser His His
625 630 635 640

tce aag caa gtc aat cag cga gat cca agt gat gac ttt gaa ttg gea 1968
Ser Lys Gln val Asn Gln Arg Asp Pro Ser Asp Asp Phe Glu Leu Ala
645 650 655

gca tct ttt tta act act gat ctc asa aaa tat tgt tta caa tgg agg 2016
Ala Ser Phe Leu Thr Thr Asp Leu Lys Lys Tyr Cys Leu Gln Trp Arg
660 665 €70

tat cag aca att atc cca ttt gct caa tca cta aac aga atg tat ggt 2064
Tyr Gln Thr Ile Ile Pro Phe Ala Gln Ser Leu Asn Arg Met Tyr Gly
675 680 685

tat cct cat ctc tte gag tgg att cac ttg cygyg cta atg cgt agt aca 2112
Tyr Pro His Leu Phe Glu Trp Ile His Leu Arg Leu Met Arg Ser Thr
690 695 700

ctt tac gtg ggg gac ccc tte aac cca cca gca gat acc agt caa ttt 2160
Leu Tyr Val Gly Asp Pro Phe Asn Pro Pro Ala Asp Thr Ser Gln Phe
705 710 715 720

gat cta gat aaa gta att aat gga gat atc ttc att gta tca ccc aga 2208
Asp Leu Asp Lys Val Ile Asn Gly Asp Ile Phe Ile Val Ser Pro Arg
725 730 735

ggt gga att gaa ggg ctg tgt caa aaa gct tgg aca atg ata tct atc 2256
Gly Gly Ile Glu Gly Leu Cys Gln Lys Ala Trp Thr Met Ile Ser Ile
740 745 750

tct gtg ata att cta tct gcc aca gag tct ggce aca cga gta atg agc 2304
Ser Val Ile Ile Leu Ser Ala Thr Glu Ser Gly Thr Arg Val Met Ser
785 760 765

atg gtg cag gga gat aat caa gca att get gtc acc aca cga gta cca 2352
Met Val Gln Gly Asp Asn Gln Ala Ile Ala Val Thr Thr Arg val Pro
770 775 780

agg agc ctg ccg act ctt gag aaa aag act att gct ttt aga tct tgt 2400
Arg Ser Leu Pro Thr Leu Glu Lys Lys Thr Ile Ala Phe Arg Ser Cys
785 790 795 800

aat tta ttc ttt gag agg tta aaa tgt aat aat ttt gga tta ggt cac 2448
Asn Leu Phe Phe Glu Arg Leu Lys Cys Asn Asn Phe Gly Leu Gly His
805 810 815

cat ttg aaa gaa caa gag act atc att agt tct cac ttc ttt gtt tat 2496
His Leu Lys Glu Gln Glu Thr Ile Ile Ser Ser His Phe Phe Val Tyr
820 825 830

agc aag aga ata ttc tat cag ggg agg att cta acg caa gec tta aaa 2544
Ser Lys Arg Ile Phe Tyr Gln Gly Arg Ile Leu Thr Gln Ala Leu Lys
835 840 845
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aat gct agt aag ctec tge ttg aca gct gat gtc cta gga gaa tgc acc 2592
Asn Ala Ser Lys Leu Cys Leu Thr Ala Asp Val Leu Gly Glu Cys Thr
850 855 860

caa tca tca tgt tct aat ctt gca act act gtc atg agg tta act gag 2640
Gln Sexr Ser Cys Ser Asn Leu Ala Thr Thr Val Met Arg Leu Thr Glu
865 870 875 880

aat ggt gtt gaa aaa gat atc tgt ttc tac ttg aat atc tat atg acc 2688
asn Gly Val Glu Lys Asp Tle Cys Phe Tyr Leu Asn Ile Tyr Met Thr
885 890 895

atc aaa cag ctc tcc tat gat atc atc ttc cct caa gtg tcg att cct 2736
Ile Lys Gln Leu Ser Tyr Asp Ile Ile Phe Pro Gln Val Ser Ile Pro
900 905 910

gga gat cag atc aca tta gaa tac ata aat aat cca cac ctg gta teca 2784
Gly Asp Gln Ile Thr Leu Glu Tyr Ile Asn Asn Pro His Leu Val Ser
915 920 925

cga ttg get ctt tta cca tce cag tta gga ggt cta aac tac ttg tca 2832
Arg Leu Ala Leu Leu Pro Ser Gln Leu Gly Gly Leu Asn Tyr Leu Ser
930 935 940

tgc agt agg ctg ttc aat cga aac ata ggt gac ccg gtg gtt tce gea 2880
Cys Ser Arg Leu Phe ZAsn Arg Asn Ile Gly Asp Pro Val Val Ser Ala
945 950 955 960

gtt gca gat ctt aag aga tta att aaa tca gga tgt atg gat tac tgg 2928
Val Ala Asp Leu Lys Arg Leu Ile Lys Ser Gly Cys Met Asp Tyr Trp
965 970 975

atc ctt tat aac tta tta ggg aga aaa ccg gga aac ggc tca tgg get 2976
Ile Leu Tyr Asn Leu Leu Gly Arg Lys Pro Gly Asn Gly Ser Trp Ala
980 285 990

act tta gca gct gac ccg tac tca atc aat ata gag tat caa tac ccc 3024
Thr Leu Ala Ala Asp Pro Tyr Ser Ile Asn Ile Glu Tyr Gln Tyr Pro
985 1000 1005

cca act aca gct ctt aag agg cac acc caa caa gtt ctg atg gaa ctc 3072
Pro Thr Thr Ala Leu Lys Arg His Thr Gln Gln Val Leu Met Glu Leu
1010 1015 1020

agt acg aat cca atg tta ¢gt ggc ata ttc tct gac aat gca cag geca 3120
Ser Thr Asn Pro Met Leu Arg Gly Ile Phe Ser Asp Asn Ala Gln Ala
1025 1030 1035 1040

gaa gaa aat aat ctt gct agg ttt ctc ctg gat agg gag gtg atc ttt 3168
Glu Glu Asn Asn Leu Ala Arg Phe Leu Leu Asp Arg Glu Val Ile Phe
1045 1050 1055

ccg cgt gta gct cac atc atc att gag caa acc agt gtce ggg agg aga 3216
Pro Arg Val Ala His Ile Ile Ile Glu Gln Thr Ser Val Gly Arg Arg
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aag cag att caa gga tat ttg gat tca act aga tcg ata atg agg aaa 3264
Lys Gln Ile Gln Gly Tyr Leu Asp Ser Thr Arg Ser Ile Met Arg Lys
1075 1080 1085

tca ctg gaa att aag ccc ttg tcc aat agg aag ctt aat gaa ata ctg 3312
Ser Leu Glu Ile Lys Pro Leu Ser Asn Arg Lys Leu Asn Glu Ile Leu
1080 1095 1100

gat tac aac atc aat tac tta gct tac aat ttg gca tta ctc aag aat 3360
Asp Tyr Asn Ile Asn Tyr Leu Ala Tyr Asn Leu Ala Leu Leu Lys Asn
1105 1110 1115 1120

gct att gaa cct ccg act tat ttg aag gca atg acc ctt gaa aca tgt 3408
Ala Ile Glu Pro Pro Thr Tyr Leu Lys Ala Met Thr Leu Glu Thr Cys
1125 1130 1135

agc atc gac att gca agg agc ctc cgg aag ctc tcc tgg gcc cca ctc 3456
Ser Ile Asp Ile Ala Arg Ser Leu Arg Lys Leu Ser Trp Ala Pro Leu
1140 1145 1150

ttg ggt ggg aga aat ctt gaa gga cta gag acg cca gat cce att gaa 3504
Leu Gly Gly Arg Asn Leu Glu Gly Leu Glu Thr Pro Asp Pro Ile Glu
1155 1160 1165

atc act gca gga gca tta att gtt gga tcg gge tac tgt gaa cag tgt 3552
Ile Thr Ala Gly Ala Leu Ile val Gly Ser Gly Tyr Cys Glu Gln Cys
1170 1175 1180

gct gca gga gac aat cga ttc aca tgg ttt tte ttg cca tet ggt atc 3600
Ala Ala Gly Asp Asn Arg Phe Thr Trp Phe Phe Leu Pro Ser Gly Ile
1185 1180 1195 1200

gag ata gga ggg gat ccc cgt gat aat cct cct atc cgt gta ccg tac 3648
Glu Ile Gly Gly Asp Pro Arg Asp Asn Pro Pro Ile Arg Val Pro Tyr
1205 1210 1215

att ggc tcc agg act gat gag agg agg gta gcc tca atg gca tac atce 3696
Ile Gly Ser Arg Thr Asp Glu Axg Arg Val Ala Ser Met Ala Tyr Ile
1220 1225 1230

agg ggt gcc tca agt age cta aaa gca gtt ctt aga ctg gcg gga gtg 3744
Arg Gly Ala Ser Ser Ser Leu Lys Ala Val Leu Arg Leu Ala Gly Val
1235 1240 1245

tac atc tgg gca ttc gga gat act ctg gag aat tgg ata gat gca ctg 3792
Tyr Ile Trp Ala Phe Gly Asp Thr Leu Glu Asn Trp Ile Asp Ala Leu
1250 1255 1260

gat ttg tet cac act aga gtt aac atc aca ctt gaa cag tta caa tce 3840
Asp Leu Ser His Thr Arg Vval Asn Ile Thr Leu Glu Gln Leu Gln Ser
1265 1270 1275 1280

ctc acc cca ctt cca acc tect gee aat cta acc cat cgg ttg gat gat 3888
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Leu Thr Pro Leu Pro Thr Ser Ala Asn Leu Thr His Arg Leu Asp Asp
1285 1290 1295

ggc aca act acc cta aag ttt act cct gca agce tct tac acce ttt tea 3936
Gly Thr Thr Thr Leu Lys Phe Thr Pro Ala Ser Ser Tyr Thr Phe Ser
1300 1305 1310

agt ttc act cat ata tca aat gat gag caa tat ctg aca att aat gac 3984
Ser Phe Thr His Ile Ser Asn Asp Glu Gln Tyr Leu Thr Ile Asn Asp
1315 1320 1325

aaa act gca gat tca aat ata atc tac caa cag tta atg atc act gga 4032
Lys Thxr Ala Asp Ser Asn Ile Ile Tyr Gln Gln Leu Met Ile Thr Gly
1330 1335 1340

ctc ggg atc tta gaa aca tgg aat aat ¢cc cca atc aat aga aca ttce 4080
Leu Gly Ile Leu Glu Thr Trp Asn Asn Pro Pro Ile Asn Arg Thr Phe
1345 1350 1355 1360

gaa gaa tct acc cta cat ttg cac act ggt gca tca tgt tgt gtc cga 4128
Glu Glu Ser Thr Leu His Leu His Thr Gly Ala Ser Cys Cys Val Arg
1365 1370 1375

cct gtg gac tce tge att atc tca gaa gca tta aca gte aag cca cat 4176
Pro Val Asp Ser Cys Ile Ile Ser Glu Ala Leu Thr Val Lys Pro His
1380 1385 1390

att aca gta ccg tac agc aat aaa ttt gta ttt gat gaa gac ccg cta 4224
Ile Thr Val Pro Tyr Ser Asn Lys Phe Val Phe Asp Glu Asp Pro Leu
1395 1400 1405

tct gaa tat gag act gca aaa ctg gaa tcg tta tca ttc caa gcc caa 4272
Ser Glu Tyr Glu Thr Ala Lys Leu Glu Ser Leu Ser Phe Gln Ala Gln
1410 1415 1420

tta ggc aac att gat gct gta gat atg aca ggt aaa tta aca tta ttg 4320
Leu Gly Asn Ile Asp Ala val Asp Met Thr Gly Lys Leu Thr Leu Leu
1425 1430 1435 1440

tcc caa ttec act gca agg cag att atc aat geca atc act gga cte gat 4368
Ser Gln Phe Thr Ala Arg Glmn Ile Ile Asn Ala Ile Thr Gly Leu Asp
1445 1450 1455

gag tct gtt tet ctt act aat gat gcc att gtt gea tea gac tat gte 4416
Glu Ser Val Ser Leu Thr Asn Asp Ala Ile Val Ala Ser Asp Tyxr Val
1460 l46b 1470

tece aat tgg att agt gaa tge atg tat acc aaa tta gat gaa tta ttt 4464
Ser Asn Trp Ile Ser Glu Cys Met Tyr Thr Lys Leu Asp Glu Leu Phe
1475 1480 1485

atg tat tgt ggg tgg gaa cta cta ttg gaa cta tcc tat caa atg tat 4512
Met Tyr Cys Gly Trp Glu Leu Leu Leu Glu Leu Ser Tyr Gln Met Tyr
1490 1495 1500
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tat ctg agg gta gtt ggg tgg agt aat ata gtg gat tat tct tac atg 4560
Tyr Leu Arg Val Val Gly Trp Ser Asn Ile Val Asp Tyr Ser Tyr Met
1505 1510 1515 1520

atc ttg aga aga atc ccg ggt gca gca tta aac aat ctg gca tct aca 4608
Ile Leu Arg Arg Ile Pro Gly Ala Ala Leu Asn Asn Leu Ala Ser Thr
1525 1530 1535

tta agt cat cca aaa ctt ttc cga cga gct atc aac cta gat ata gtt 4656
Leu Ser His Pro Lys Leu Phe Arg Arg Ala Ile Asn Leu Asp Ile Val
1540 1545 1550

gee ccc tta aat gect cct cat ttt gea tct ctg gac tac atc aag atg 4704
Ala Pro Leu Asn Ala Pro His Phe Ala Ser Leu Asp Tyr Ile Lys Met
1555 1560 1565

agt atg gat gca ata ctc tgyg ggc tgt aaa aga gtc atc aat gtg cte 4752
Ser Met Asp Ala Ile Leu Trp Gly Cys Lys Arg Val Ile Asn Val Leu
1570 1575 1580

tcc aat gga ggg gac tta gaa tta gtt gtg aca tect gaa gat age ctt 4800
Ser Asn Gly Gly Asp Leu Glu Leu Val vVal Thr Ser Glu Asp Ser Leu
1585 1590 1595 1600

att ctc agt gac cga tcc atg aat ctc att gca agg aaa tta act tta 4848
Ile Leu Ser Asp Arg Ser Met Asn Leu Ile Ala Arg Lys Leu Thr Leu
1605 1610 1615

tta tca ctg att cac cat aat ggt ttg gaa cta cca aag att aag ggg 4896
Leu Ser Leu Ile His His Asn Gly Leu Glu Leu Pro Lys Ile Lys Gly
1620 1625 1630

ttc tct cct gat gag aag tgt ttc gct ttg aca gaa ttt ttg agg aaa 4944
Phe Ser Pro Asp Glu Lys Cys Phe Ala Leu Thr Glu Pke Leu Arg Lys
1635 1640 1645

gtg gtg aac tca ggg ttg agt tca ata gag aac cta tca aat ttt atg 4992
Val Val Asn Ser Gly Leu Ser Ser Ile Glu Asn Leu Ser Asn Phe Met
1650 1655 1660

tac aat gtg gag aac cca cgg ctt gca gca ttc gcc age aac aat tac 5040
Tyxr Asn Val Glu Asn Pro Arg Leu Ala Ala Phe Ala Ser Asn Asn Tyr
1665 1670 1675 1680

tac ctg acc aga aaa tta ttg aat tca ata cga gat act gag teca ggt 5088
Tyr Leu Thr Arg Lys Leu Leu Asn Ser Ile Arg Asp Thr Glu Ser Gly
1685 1690 1695

caa gta gca gtc acc tca tat tat gaa tca tta gaa tat att gat agt 5136
Gln val ala Val Thr Ser Tyr Tyr Glu Ser Leu Glu Tyr Ile Asp Ser
1700 1705 1710

ctt aag cta acc cca cat gtg cct ggc ace tea tge att gag gat gat 5184

Leu Lys Leu Thr Pro His Val Pro Gly Thr Ser Cys Ile Glu Asp Asp
1715 1720 1725
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agt cta tgt aca aat gat tac ata atc tgg atc ata gag tct aat gca 5232
Ser Leu Cys Thr Asn Asp Tyr Ile Ile Trp Ile Ile Glu Ser Asn Ala
1730 1735 1740

aac ttg gag aag tat cca att cca aat agc cct gag gat gat tcc aat 5280
Asn Leu Glu Lys Tyr Fro Ile Pro Asn Ser Pro Glu Asp Asp Ser Asn
1745 1750 1755 1760

ttc cat aac ttt aag ttg aat gct cca tcg cac cat acc tta cge cca 5328
Phe His Asn Phe Lys Leu Asn Ala Pro Ser His His Thr Leu Arg Pro
1765 1770 1775

tta ggg ttg tca tcg act gct tgg tat aag ggt ata age tgc tge agy 5376
Leu Gly Leu Ser Ser Thr Ala Trp Tyr Lys Gly Ile Ser Cys Cys Arg
1780 1785 1730

tac ctt gag cga tta aag cta cca caa ggt gat cat tta tat att geca 5424
Tyr Leu Glu Arg Leu Lys Leu Pro Gln Gly Asp His Leu Tyr Ile Ala
1795 1800 1805

gaa ggt agt ggt gcc agt atg aca atc ata gaa tac cta ttc cca gga 5472
Glu Gly Ser Gly Ala Ser Met Thr Ile Ile Glu Tyr Leu Phe Pro Gly
1810 1815 1820

aga aag ata tat tac aat tct tta ttt agt agt ggt gac aat ccc cca 5520
Arg Lys Ile Tyr Tyr Asn Ser Leu Phe Ser Ser Gly Asp Asn Pro Pro
1825 1830 1835 1840

caa aga aat tat gca cca atg cct act cag ttc att gag agt gtc cca 5568
Gln Arg Asn Tyr Ala Pro Met Pro Thr Gln Phe Ile Glu Ser Val Pro
1845 1850 1855

tac aag ctc tgg caa gca cac aca gat caa tat ccc gag att ttt gag 5616
Tyr Lys Leu Trp Gln Ala His Thr Asp Gln Tyr Pro Glu Ile Phe Glu
1860 1865 1870

gac ttc atc cct cta tgg aac gga aac gcc gec atg act gac ata gga 5664
Asp Phe Ile Pro Leu Trp Asn Gly Asn Ala Ala Met Thr Asp Ile Gly
1875 1880 1885

atg aca gct tgt gta gaa ttc atc ate aat cga gtt ggc cca agg act 5712
Met Thr Ala Cys Val Glu Phe Ile Ile Asn Arg Val Gly Pro Arg Thr
1890 1895 1900

tgc agt tta gta cat gta gat ttg gaa tca agt gca agc tta aat caa 5760
Cys Ser Leu Val His Val Asp Leu Glu Ser Ser Ala Ser Leu Asn Gln
1905 1910 1915 1920

caa tgc ctg tca aag ccg ata att aat gct atc atc act gct aca act 5808
Gln Cys Leu Ser Lys Pro Ile Ile Asn Ala Ile Ile Thr Ala Thr Thr
1925 1930 1935

gtt ttg tgc cct cat ggg gtg ctt att ctg aaa tat agt tgg ttg cca 5856
Val Leu Cys Pro His Gly Val Leu Ile Leu Lys Tyr Ser Trp Leu Pro
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1940 1945 1950

ttt act aga ttt agt act ttg atc act ttc tta tgg tge tac ttt gag 5904
Phe Thr Arg Phe Ser Thr Leu Ile Thr Phe Leu Trp Cys Tyr Phe Glu
1855 1960 1965

aga atc act gtt ctt agg agc aca tat tct gat cca gect aat cat gag 5952
Arg Ile Thr Val Leu Arg Ser Thr Tyr Ser Asp Pro Ala Asn His Glu
1970 1875 1980

gtt tat tta att tgt atc ctt goe aac aac ttt gca ttc cag act gtc 6000
Val Tyr Leu Ile Cys Ile Leu Ala Asn Asn Phe Ala Phe Gln Thr Val
1985 1990 1995 2000

tcg cag gca aca gga atg gcg atg act tta acc gat caa ggg ttt acc 6048
Ser Gln Ala Thr Gly Met Ala Met Thr Leu Thr Asp Gln Gly Phe Thr
2005 2010 2015

ttg ata tca cct gaa aga ata aat cag tat tgg gat ggt cac tta aag 6096
Leu Ile Ser Pro Glu Axrg Ile Asn Gln Tyr Trp Asp Gly His Leu Lys
2020 2025 2030

caa gaa cgt atc gta gca gaa gca att gat aag gtg gtt cta gga gaa 6144
Gln Glu Arg Ile Vval Ala Glu Ala Ile Asp Lys Val Val Leu Gly Glu
2035 2040 2045

aat gct cta ttt aat tcg agt gat aat gaa tta att ctc aaa tgt gga 6192
Asn Ala Leu Phe Asn Ser Sexr Asp Asn Glu Leu Ile Leu Lys Cys Gly
2050 2055 2060

ggg aca cca aat gca cgg aat ctt atc gat atc gag cca gtc gca act 6240
Gly Thr Pro Asn Ala Arg Asn Leu Ile Asp Ile Glu Pro Val Ala Thr
2065 2070 2075 2080

ttc ata gaa ttt gaa caa cta atc tge aca atg ttg aca acc cac ttg 6288
Phe Ile Glu Phe Glu Gln Leu Ile Cys Thr Met Leu Thr Thr His Leu
2085 2090 2095

aag gaa ata att gat ata aca agg tct gga acc cag gat tat gaa agt 6336
Lys Glu Ile Ile Asp Ile Thr Arg Ser CGly Thr Gln Asp Tyr Glu Ser
2100 2105 2110

tta tta ctc act cct tac aat tta ggt ctt ctt ggt aaa atc agt acg 6384
Leu Leu Leu Thr Pro Tyr Asn Leu Gly Leu Leu Gly Lys Ile Ser Thr
2115 2120 2125

ata gtg aga tta tta aca gaa agg att cta aat cat act atc agg aat 6432
Ile Val Arg Leu Leu Thr Glu Arg Ile Leu Asn His Thr Ile Arg Asn
2130 2135 2140

tgg ttg atc ctc cca cct teg cte cag atg ate gtg aag cag gac ttg 6480
Trp Leu Ile Leu Pro Pro Ser Leu Gln Met Ile Val Lys Gln Asp Leu
2145 2150 2155 2160

gaa ttec ggc ata ttc agg att act tec atc ctc aat tct gat cgg ttc 6528
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Glu Phe Gly Ile Phe Arg Ile Thr Ser Ile Leu Asn Ser Asp Arg Phe
2165 2170 2175

ctg aaa ctt tct cca aat agg aaa tac ttg att aca caa tta act gca 6576
Leu Lys Leu Ser Pro Bsn Arg Lys Tyr Leu Ile Thr Gln Leu Thr Ala
2180 2185 2190

ggc tac att agg aaa ttg att gag ggg gat tgt aat atc gat cta acc 6624
Gly Tyr Ile Arg Lys Leu Ile Glu Gly Asp Cys Asn Ile Asp Leu Thr
2195 2200 2205

aga cct atc caa aag caa atc tgg aaa gca tta ggt tgt gta gte tac 6672
Arg Pro Ile Gln Lys Gln Ile Trp Lys Ala Leu Gly Cys Val Vval Tyr
2210 2215 2220

tgt cac gat cca atg gat caa agg gag tca aca gag ttt att gat ata 6720
Cys His Asp Pro Met Asp Gln Arg Glu Ser Thr Glu Phe Ile Asp Ile

2225 2230 2235 2240
aat att aat gaa gaa ata gac cgc ggg atc gat ggc gag gaa atc 6765
Asn Ile Asn Glu Glu Ile Asp Arg Gly Ile Asp Gly Glu Glu Ile
2245 2250 2255
<210> 24
<211l> 2255
<212> PRT

<213> Cryptovirus

<400> 24

Met Ala Gly Ser Arg Glu Ile Leu Leu Pro 3lu Val His Leu Asn Ser

1 5 10 15

Pro Ile Val Lys His Lys Leu Tyr Tyr Tyr Ile Leu Leu Gly Asn Leu
20 25 30

Pro Asn Glu Ile Asp Ile Asp Asp Leu Gly Pro Leu His Asn Gln Asn

35 4Q 45
Trp Asn Gln Ile Ala His Glu Glu Ser Asn Leu Ala Gln Arg Leu Val
50 55 60

Asn Val Arg Asn Phe Leu Ile Thr His Ile Pro Asp Leu Arg Lys Gly

65 70 75 80

His Trp Gin Glu Tyr Val Asn Val Ile Leu Irp Pro Arg Ile Leu Pro

85 90 95

Leu Ile Pro Asp Phe Lys Ile Asn Asp Gln Leu Pro Leu Leu Lys Asn
100 105 110

Trp Asp Lys Leu Val Lys Glu Ser Cys Ser val Tle Asn Ala Gly Thr

115 120 125
Ser Gln Cys Ile Gln Asn Leu Ser Tyr Gly Leu Thr Gly Arg Gly Asn
130 135 140

Leu Phe Thr Arg Ser Arg Glu Leu Ser Gly Asp Arg Arg Asp Ile Asp

145 150 155 160

Leu Lys Thr Val val Rla Ala Trp His Asp Ser Asp Trp Lys Arg Ile

165 170 175

Ser Asp Phe Trp Ile Met Ile Lys Phe Gln Met Arg Gln Leu Ile Val

180 185 190
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Arg
Arg
Thx
225
Val
vVal
Ser
Ile
Asp
305
Glu
Leu
Pro
Pro
Cys
385
Phe
Val
Glu
His
Agp
465
Ala
Gln
Arg
Glu
Cys
H45
Ile
Glu
Val

Gln

Ile

Gln
Glu
210
Glu
Ser
Ser
Leu
Ile
290
Pro
Ile
Arg
Asp
Met
370
Ala
Phe
Trp
Leu
Trp
450
Ala
Pro
Arg
Leu
Leu
530
Ala
Phe
Ser
Val
Ile

610
Asn

Thx
195
Gly
Asn
Asp
Thr
val
275
Ala
Ile
Leu
Thr
Leu
355
Leu
Gly
His
Pro
Met
435
Lys
Gly
Lys
His
Leu
515
Gln
Ser
Ala
Leu
Met
595

Gly

Arg

Asp
Ile
His
Met
Tyr
260
Asp
Leu
Pro
Asp
Val
340
Thx
Thr
Lys
Thr
Pro
420
Asn
Glu
Glu
Gln
Gln
500
Leu
Tyr
Tyxr
Lys
Leu
580
Asn

Ile

Pro

His
Ile
Thr
Tyr
245
Leu
Asn
Leu
Glu
Ala
325
Thr
Ala
Ala
Val
Ile
405
Leu
Asp
Ile
Glu
AsSp
485
His
Asn
val
Ser
Leu
565
Ala
Gln

Ile

Gly

Asn
Tle
Leu
230
Glu
Asn
Leu
Glu
Leu
310
Leu
Thr
Glu
Ser
Leu
390
Leu
Asn
Asn
Ser
Leu
470
Trp
His
Fhe
Thr
Leu
550
Thr
Agsn
Leu

Ser

Phe

Asp
Ile
215
Thr
Gly
Pro
Ala
Ser
295
Arg
Arg
Asn
Leu
Gln
375
Asp
Ile
Leu
Thx
Leu
455
Ser
Met
Gln
Leu
Ser
535
Lys
Lys
His
Ser
Glu

615
Gln

Pro
200
Thr

TyT
Arg
Leu
Phe
280
Phe
Gly
Gly
Leu
Leu
360
Ala
Phe
Asn
Pro
Glu
440
Ile
Ile
ser
val
Gly
520
Gly
Glu
Arg
Ala
Leu
600

Arg

Asn

Asp
Pro
Met
His
Lys
265
Gln
val
Gln
Thr
Ile
345
Cys
Ala
Pro
Gly
Gly
425
Ile
Lys
Phe
val
Pxro
505
Asp
Glu
Lys
Met
Gly
585
Thr

Ala

Ile

Leu
Glu
Thr
Asn
250
Lys
Ile
Tyr
Phe
Asn
330
Ser
Ile
Gly

Thr

Tyr
410
Asn
Ser
Phe
Met
Phe
490
Leu
Asp
Tyr
Glu
Arg
570
Lys
Lys

Arg

Gln

52

Ile
Leu
Phe
235
Ile
Arg
Gly
Ala
His
315
Ser
Pro
Met
Lys
Ile
395
Arg
Ala
Tyr
Lys
Lys
475
Arg
Pro
Lys
Leu
Ile
555
Ser
Leu
Ser

Lys

Arg

Thr
Val
220
Glu
Leu
Ile
Asp
Gln
300
Ala
Phe
Phe
Arg
vVal
380
Met
Arg
Ser
Glu
Lys
460
Asp
Arg
Asn
Phe
His
540
Lys
Cys
Met
Leu
Serxr

620
Asn

Tyr
205
Ala
Ile
Ser
Thr
Ala
285
Leu
Phe
Thr
Gln
Leu
365
Axrg
Lys
Lys
Lys
Phe
445
Cys
Lys
sSer
Pro
Asp
525
Asp
Pro
Gln
Lys
Leu
605

Thr

Lys

Ile
Leu
val
Leu
Tyr
270
val
Gln
Val
Gln
Asp
350
Trp
Glu
Thr
His
Gly
430
Thr
FPhe
Ala
Leu
Phe
510
Pro
Asp
Asp
vVal
Glu
590
Thr

Arg

Ser

Glu
Phe
Leu
Cys
285
Leu
Tyr
Met
Cys
Asp
335
Leu
Gly
Ser
Leu
His
415
Leu
Leu
Asp
Ile
Ile
495
Asn
Asn
Thr
Gly
Ile
575
Asn
Met

Asp

His
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Asn
Asn
Met
240
Thr
Leu
Asn
Ser
Ser
320
Glu
Thr
His
Met
Ala
400
Gly
Thr
Lys
Ala
Ser
480
Lys
Arg
Val
Phe
Arg
560
Ala
Gly
Ser

Asn

His
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625
Ser

Ala
Tyr
Tyr
Leu
705
Asp
Gly
Ser
Met
Arg
785
Asn
His
Ser
Asn
Gln
865
Asn
Ile
Gly
Arg
Cys
945
Val
Ile
Thr

Pro

ser

1025

Lys
Sexr
Gln
Pro
690
Tyr
Leu
Gly
Val
val
770
Ser
Leu
Leu
Lys
Ala
850
Ser
Gly
Lys
Asp
Leu
930
Ser
Ala
Leu

Leu

Thy

1010

Thr

Gln
pPhe
Thr
675
His
val
Asp
Ile
Ile
755
Gln
Leu
Phe
Lys
Arg
835
Ser
Ser
val
Gln
Gln
915
Ala
Arg
Asp
Tyr
Ala
995

Thr

Asn

Glu Glu Asn

Pro Arg Val

val
Leu
660
Ile
Leu
Gly
Lys
Glu
740
Ile
Gly
Pro
Phe
Glu
820
Ile
Lys
Cys
Glu
Leu
900
Ile
Leu
Leu
Leu
Agn
980
Ala
Ala
Pro

Asn

Ala
1060

Asn
645
Thr
Ile
Phe
Asp
val
725
Gly
Leu
Asp
Thr
Glu
805
Gln
Phe
Leu
Ser
Lys
885
Ser
Thr
Leu
Phe
Lys
965
Leu
Asp
Leu

Met

Leu

1045

630
Gln

Thr
Pro
Glu
Pro
710
Ile
Leu
Ser
Asn
Leu
790
Arg
Glu
Tyr
Cys
Zsn
870
Asp
Tyr
Leu
Pro
Asn
950
Arg
Leu
Pro

Lys

Leu

1030

Arg
Asp
Phe
Trp
695
Phe
Asn
Cys
Ala
Gln
775
Glu
Leu
Thr
Gln
Leu
855
Leu
Ile
Asp
Glu
Ser
935
Arg
Leu
Gly
Tyr

Arg

1015

Asp
Leu
Ala
680
Ile
Asn
Gly
Gln
Thr
760
Ala
Lys
Lys
Ile
Gly
840
Thr
Ala
Cys
Ile
TyzT
920
Gln
Asn
Ile

Arg

Ser

1000

Hig

Pro
Lys
665
Gln
His
Pro
Asp
Lys
745
Glu
Ile
Lys
cys
Ile
825
Arg
Ala
Thr
Phe
Ile
905
Ile
Leu
Ile
Lys
Lys
985

Ile

Thr

Arg Gly Ile

Ala Arg Phe Leu

His Ile Ile Ile Glu

1065

Ser
650
Lys
Ser
Leu
Pro
Ile
730
Ala
Ser
Ala
Thr
Asn
810
Ser
Ile
ASp
Thr
TyT
8390
Phe
Asn
Gly
Gly
Ser
870
Pro
Asn
Gln

Phe

Leu

1050

635
AsSp

Iyr
Leu
Arg
ala

715
Phe

Val
Ile

795
Asn

Leu
val
val
875
Leu
Pro
Asn
Gly
Asp
S55
Gly
Gly

lle

Gln

Asp
Cys
Asn
Leu
700
Asp
Ile
Thr
Thy
Thr
780
Ala
Phe
His
Thr
Leu
860
Met
Asn
Gln
Pro
Leu
940
Pro
Cys
Asn
Glu

vVal

1020

Phe
Leu
Arg
685
Met
Thr
val
Met
Arg
765
Thr
Phe
Gly
Phe
Gln
845
Gly
Arg
Ile
val
His
925
Asn
Val
Met

Gly

Tyr

Glu
Gln
670
Met
Arg
Ser
Ser
Ile
750
Val
Arg
Arg
Leu
Phe
830
Ala
Glu
Leu
Tyr
Ser
910
Leu
Tyr
Val
Asp
Ser

990
Gln

1005

Leu

Met

Ser Asp Asn Ala

1035

Asp Arg Glu Val

Gln Thr Ser Val Gly
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1070

Leu
655
Trp
Tyxr
Ser
Gln
Pro
735
Ser
Met
Val
Ser
Gly
815
val
Leu
Cys
Thr
Met
895
Ile
val
Leu
Ser
Tyr
975
Trp
Tyr
Glu
Gln
Ile

1055
Arg
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640
Ala

Arg
Gly
Thr
Phe
720
Arg
Ile
Ser
Pro
Cys
800
His
Tyr
Lys
Thr
Glu
880
Thr
Pro
Ser
Ser
Ala
960
Trp
Ala
Pro
Leu
Ala
1040

Phe

Arg
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Lys Gln Ile Gin
1075

Ser Leu Glu Ile
1090

Asp Tyr Asn

1105

Ala

Ile

Ile Glu Ero
Ile
1140
Arg

Sexr Ile Asp

Leu Gly Gly
1155

Thr Ala Gly

1170

Ala Gly Asp

Ile

Ala
1185
Glu Ile Gly Gly

Ile Gly Ser Arg

1220

Arg Gly Ala Ser

1235

Tyr Ile Trp

1250

Asp Leu Ser
1265

Leu Thr Pro

2la
His
Leu
Gly Thr Thr Thr
1300
Ser Phe Thr His
1315

Lys Thr Ala
1330

Leu Gly
1345
Glu

Asp

Ile Leu

Glu Ser Thr

Val Ser
1380
Pro

Pro Asp
Val
1395
Tyr Glu

Ile Thr
Glu
1410
Gly

Ser

Leu
1425
Ser Gln

Val Ser
1460

Glu Ser

Asn Ile Asp Ala

Gly Tyr Leu Asp

1080

Lys Pro Leu Ser
1095

Asn Tyr Leu Ala
1110

Pro Thr Tyr
1125

Ala Arg

Leu

Ser Leu

Asn Leu Glu Gly
1160
Ile val
1175

Phe Thr

Ala Leu

Asn Arg
1190

Asp Pro Arg Asp

1205

Thr Asp Glu Arg

Ser Ser Leu Lys

1240

Phe Gly Asp Thr

1255

Thr Arg Val

1270

Pro Thr Serx
1285

Leu Lys Phe

Asn
Ala
Thr
Ile Ser Asn Asp
1320
Ser Asn Ile Ile
1335
Glu Thr Trp
1350
Leu His
1365
Cys Ile

Asn

Leu His

Ile Ser

Tyr Ser Asn Lys
1400
Thr Ala Lys Leu
1415

Val Asp

1430

Phe Thr Ala Arg Gln Ile Ile Asn

1445

Leu Thr Asn Asp

Ser Thr Arg Ser

Asn Arg Lys Leu
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Ile Met
1085
Asn Glu

Arg Lys

Ile Leu

1100

Asn Leu Ala
1115

Ala Met Thr

1130

Lys Leu Ser

Tyr
Lys

Arg
1145
Leu Glu Thr Pro
Gly Tyr
1180
Phe Leu
1185
Pro Ile

Gly Ser
Trp Phe

Asn Pro
1210

Arg Val Ala Ser

1225

Ala Val Leu Arg

Leu Glu Asn Trp

1260

Thr Leu Glu
1275

Leu Thr His

1290

Ala Ser Ser

Ile
Asn

Pro
1305
Glu Gln Tyr Leu
Gln Gln Leu
1340
Pro Tle
1355
Ala Ser

Tyxr

Asn Pro

Thr Gly
1370
Glu Ala Leu Thr
1385
Phe Val Phe Asp
Glu Ser Leu Ser
1420
Gly Lys
1435
Ala

Met Thr

Ile

1450
Ala Ile Vval
1465

Ala

Ser Asrn

Met Tyr
1480

Tyr Leu

Trp Ile Ser Glu
1475
Cys Gly Trp Glu

Arg Val Val Gly

Cys Met Tyr Thr
1480

Leu Leu Leu Glu

1495

Trp Ser Asn Ile

54

Lys

Ser
1500
Asp

Leu

vVal

Leu Asp

Leu Leu Asn
1120

Cys

Lys
Leu Glu Thr
1135
Trp Ala Pro Leu
1150
Asp Pro
11685

Cys Glu

Ile Glu

Gln Cys
Ile
1200
Tyr

Pro Ser Gly

Arg Val Pro

1215

Met Ala Tyr Ile
1230

Leu Ala Gly Vval

1245

Ile Asp Ala Leu

Gln Leu Gln Ser

1280

Leu Asp Asp
1295

Thr Phe Ser

1310

Ile Asn

Arg
Tyr
Thr

1325
Met

Asp

Ile Thr Gly

Thr FPhe
1360
Arg

Asn Arg
val
1375
Pro His

Cys Cys

val Lys
1390
Glu Asp Pro
1405

Phe Gln

Leu

Ala Gln

Thr Leu
1440

Asp

Leu Leu

Thr Leu
1455
Tyxr Val

Gly
Ser Asp
1470
Glu Leu Fhe
1485

Tyr Gln Met Tyr

Tyr Ser Tyr VMet
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1505
Ile

1510

Arg Arg Ile Pro
1525

His Pro Lys Leu
1540

Leu Asn Ala
1555

Asp Ala

Leu

Leu Ser

Ala Prao Pro
Met
1570
Ser Asn Gly Gly
1585

Ile Leu

Ser Ile Leu
Leu
1580

Ser

Asp
Ser Asp Arg
1605
Leu Ile His His
1620
Pro Asp
1635
Asn Sexr

Leu Ser

Phe Ser Glu Lys

Val val
1650

Tyr Asn

1665

Tyr Leu

Gly Leu
Val Glu Asn Pro
1670
Lys Leu
1685
Thr Ser

Thr Arg

Gln val Ala Val

1700
Leu Thr Pro His
1715

Cys Thr Asn Asp

Leu Lys
Leu
1730
Leu Glu

Ser

Asn
1745
Phe His

Lys Tyr Pro

1750

Phe Lys Leu
1765

Ser Ser Thr
1780

Arg Leu

Asn

Leu Gly Leu
Glu
1795

Ser Gly Ala

Tyr Leu Lys

Glu Gly
1810
Lys

Ser

Asn
1830
Pro

Arg
1825
Gln Arg

Ile Tyr Tyr

Asn Tyr Ala
1845

Leu Trp Gln Ala
1860

Ile Pro Leu Trp

1875

Met Thr Ala Cys Val Glu
1890

Cys Ser Leu Val His Val

1905 1810

Gln Cys Leu Ser Lys Pro

1925

Tyr Lys

Asp Phe

1515

Gly Ala Ala Leu Asn
1530

Phe Arg Arg Ala Ile
1545

His Phe Ala Ser

1560

Trp Gly Cys Lys

1575

Glu

Asn
Asn
Leu Asp
val

1580
Ser

Arg

Thx
1595
Ala

Leu Val val

Asn Leu Ile

1610

Gly Leu Glu Leu

1625

Phe Ala
1640

Ser Ser Ile

1655

Arg

Met Arg

Asn Pro

Cys Leu Thr Glu

Glu Leu
1660
Ala

Asn

Ala Ala Phe
1675

Arg

Leu

Ile
1690
Ser Leu

Leu Asn Ser Asp
Glu
1705

Gly

Tyr Tyr Glu

Val Pro Thr Ser

1720
Ile Ile

Cys
Ile Ile
1740
Glu

Tyxr
1735
Ile Pro Asn

Trp

Pro
1755
His His

Ser
Asn Ala Pro Serxr
1770
Ala Trp Tyr Lys Gly Ile
1785
Leu Pro Gln Gly
1800
Met Thr Ile
1815
Ser Leu Phe

Asp His

Ile Glu Tyr
1820

Ser Gly

1835

Phe Ile

Ser
Met Pro Thr Gln
1850
His Thr Asp Gln Tyr Pro

1865
Asn Gly Asn

1880

Ala Ala Met
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1520

Leu Ala Ser Thr
1535

Leu Asp Ile Val
1550

Tyr Ile Lys
1565

Ile Asn

Met

Val Leu

Glu Leu
1600

Leu

Asp Ser
Thr
1815
Lys Gly

Lys Leu
Ile
1630
Leu Arg

Lys

Phe
1645
Ser Asn

Lys

Phe Met

Ser Asn Asn Tyr

1680

Thr Glu Ser Gly
1695

Ile Asp
1710

Glu Asp

Tyr Ser
Ile
1725
Glu Ser

Asp

Asn Ala
Asn
1760
Pro

Asp Asp Ser

Thr Leu Arg

1775

Ser Cys Cys Arg
1790

Leu Tyr

1805

Leu Phe

Ile Ala

Pro Gly

Pro Pro
1840
Pro

Asp Asn
Glu Sexr Vval
1855
Glu Ile Phe Glu
1870
Thr Asp

1885

Ile Gly

Phe Ile Ile
1895
Asp Leu Glu

Ile Ile Asn

Asn

Ser

Ala

1930

Arg Val
1900

Ser Ala Ser Leu

1915

Ile Ile Thr Ala

Gly Pro

vVal Leu Cys Pro His Gly Val Leu Ile Leu Lys Tyr Ser Trp

1940

1945

55

1950

Arg
Asn

Thx

1935

Leu

Thr
Gln
1920
Thr

Pro
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Phe Thr Arg Phe Ser Thr Leu Ile Thr Phe Leu Trp Cys Tyr Phe Glu
1955 1960 1965
Arg Ile Thr Val Leu Arg Ser Thr Tyr Ser Asp Pro Ala Asn His Glu
1970 1975 1580
val Tyr Leu Ile Cys Ile Leu Ala Asn Asn Phe Ala Phe Gln Thr Val
1985 1990 1995 2000
Ser Gln Ala Thr Gly Met Ala Met Thr Leu Thr Asp Gln Gly Phe Thr
2005 2010 2015
Leu Ile Ser Pro Glu Arg Ile Asn Gln Tyr Trp Asp CGly His Leu Lys
2020 2025 2030
Gln Glu Arg Ile Val Ala Glu Ala Ile Asp Lys Val Val Leu Gly Glu
2035 2040 2045
Asn Ala Leu Phe Asn Ser Ser Asp Asn Glu Leu Ile Leu Lys Cys Gly
2050 2055 2060
Gly Thr Pro Asn Ala Arg Asn Leu Ile Asp Ile Glu Pro Val Ala Thr
2065 2070 2075 2080
Phe Ile Glu Phe Glu Gln Leu Ile Cys Thr Met Leu Thr Thr His Leu
2085 2090 2095
Lys Glu Ile Ile Asp Ile Thr Arg Ser Gly Thr Gln Asp Tyr Glu Ser
2100 2105 2110
Leu Leu Leu Thr Pro Tyr Asn Leu Gly Leu Leu Gly Lys Ile Ser Thr
2115 2120 2125
Ile Val Arg Leu Leu Thr Glu Arg Ile Leu Asn His Thr Ile Arg Asn
2130 2135 2140
Trp Leu Ile Leu Pro Pro Ser Leu Gln Met Ile Val Lys Gln Asp Leu
2145 2150 2155 2160
Glu Phe Gly Ile Phe Arg Ile Thr Serxr Ile Leu Asn Ser Asp Arg Phe
2165 2170 2175
Leu Lys Leu Ser Pro Asn Arg Lys Tyr Leu Ile Thr Gln Leu Thr Ala
2180 2185 2190
Gly Tyr Ile Arg Lys Leu Ile Glu Gly Asp Cys Asn Ile Asp Leu Thr
2195 2200 2205
Arg Pro Ile Gln Lys Gln Ile Trp Lys Ala Leu Gly Cys Val val Tyr
2210 2215 2220
Cys His Asp Pro Met Asp Gln Arg Glu Ser Thr Glu Phe Ile Asp Ile
2225 2230 2235 2240
Asn Ile Asn Glu Glu Ile Asp Arg Gly Ile Asp Gly Glu Glu Ile
2245 2250 2255

<210> 25

<211> 1656

<212> DNA

<213> Canine parainfluenza virus

<220>
<221> CDS
<2225 (1) ...(16586)

<223> Canine parainfluenza virus F protein encoding
sequence with "TAA" termination codon; cDNA in
mRNA sense

<400> 25
atg ggt act aga att caa ttt ctg gtg gtc tcc tgt cta ttg gca gga 48
Met Gly Thr Arg Ile Gln Phe Leu Val Val Ser Cys Leu Leu Ala Gly
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aca ggc agce ctt gat cca geca gec cte atg caa atc ggt gtc att cca 96
Thr Gly Ser Leu Asp Pro Ala Ala Leu Met Gln Ile Gly Val Ile Pro
20 25 30

aca aat gtc cgg caa ctt atg tat tat act gag gct tca tca gea ttce 144
Thr Asn Val Arg Gln Leu Met Tyr Tyr Thr Glu Ala Ser Ser Ala Phe
35 40 45

att gtt gtg aag tta atg cct aca att gac tcg ccg att agt ggg tgt 192
Tle val Vval Tys Leu Met Pro Thr Ile Asp Ser Pro Ile Ser Gly Cys
50 55 60

aat ata aca tcc att tca agc tat aat gca aca atg aca aaa ctt cta 240
Asn Ile Thr Ser Ile Ser Ser Tyr Asn Ala Thr Met Thr Lys Leu Leu
65 70 75 80

cag ccg atc ggt gag aat tta gag acg att agg tac cag ttg att cca 288
Gln Pro Ile Gly Glu Asn Leu Glu Thr Ile Arg Tyr GIln Leu Ile Pro
85 90 95

act cgg agg aga cgc cgg ttt gca ggg gtg gtg att gga tta gecc gea 336
Thr Arg Arg Arg Arg Arg Phe Ala Gly Val val Ile Gly Leu Ala Ala
100 105 110

tta gga gta gct act gca gca cag gtc act gcc gca gta gca cta gta 384
Leu Gly Val Ala Thr Ala Ala Gln Val Thr Ala Ala val Ala Leu Val
115 120 125

aag gecg aat aaa aat gect gtg get ata cte aat cte aaa aac geca atc 432
Lys Ala Asn Lys Asn Ala Val Ala Ile Leu Asn Leu Lys Asn Ala Ile
130 135 140

caa aaa aca aat gca gca gtt gca gac gtg gtt cag gcc aca caa tca 480
Gln Lys Thr Asn Ala Ala Val Ala Asp Val Val Gln Ala Thr Gln Ser
145 150 155 160

cta gga acg gca gtt caa gca gtt caa gat cac ata aat agt gtg gta 528
Leu Gly Thr Ala Val Gln Ala Val Gln 2Asp His Ile Asn Sexr Val Val
165 170 175

agt cca gca att aca gca gcc aat tgc aaa gcc caa gat gct atc att 576
Sexr Pro Ala Ile Thr Ala Ala Asn Cys Lys Ala Gln Asp Ala Tle Ile
180 185 190

ggc tca att ctc aat ctc tat ttg acc gag ttg aca act atc ttc cac 624
Gly Ser Ile Leu Asn Leu Tyr Leu Thr Glu Leu Thr Thr Ile Phe His
195 200 205

aat caa att aca aac ccc gca ttg agt cct att aca att caa gct ttg 672
Asn Gln Ile Thr Asn Pro Ala Leu Ser Pro Ile Thr Ile Gln Ala Leu
210 215 220

agg atc cta cta ggg agt acc ttg ccg ace gtg gtc gaa aaa tet ttce 720
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Arg Ile Leu Leu Gly Ser Thr Leu Pro Thr Val Val Glu Lys Ser Phe
225 230 235 240

aat acc cag ata agt gca gct gag ctt cte tca tca ggg tta ttg aca 768
Asn Thr Gln Ile Ser Ala Ala Glu Leu Leu Ser Ser Gly Leu Leu Thr
245 250 255

ggc cag att gtg gga tta gat ttg acc tac atg cag atg gtc ata aaa 816
Gly Gln Ile val Gly Leu Asp Leu Thr Tyr Met Gln Met Val Ile Lys
260 265 270

att gag ctg cca act tta act gta caa cct gca acc cag atc ata gat 864
Ile Glu Leu Pro Thr Leu Thr Vval Gln Pro Ala Thr Gln Ile Ile Asp
275 280 285

ctg gtc acc att tct gca tte att aac aat caa gaa gtt atg gcc caa 912
Leu Val Thr Ile Ser Ala Phe Tle Asn Asn Gln Glu Val Met Ala Gln
2950 295 300

tta cca aca cgt gtt att gtg act ggc agce ttg atc caa gcc tat ccc 960
Leu Pro Thr Arg Val Ile Val Thr Gly Ser Leu Ile Gln Ala Tyr Pro
305 310 315 320

gca tcg caa tgce act atc acc ccc aac act gtg tac tgt agg tat aat 1008
Ala Ser Gln Cys Thx Ile Thr Pro Asn Thr Val Tyr Cys Arg Tyr Asn
325 330 335

gat gcc caa gta ctc tca gat gat acg atg gct tgc ctc caa ggt aac 1056
Asp Ala Gln Val Leu Ser Asp Asp Thr Met Ala Cys Leu Gln Gly Asn
340 345 350

ttg aca aga tgc acc ttc tct cca gtg gtt ggg agc ttt cte act cga 1104
Leu Thr Arg Cys Thr Phe Ser Pro Val Val Gly Ser Phe Leu Thr Arg
355 360 365

tte gtg ¢ctg ttt gat gga ata gtt tat gca aat tge agg tcg atg ttg 1152
Phe Val Leu Phe Asp Gly Ile val Tyr Ala Asn Cys Arg Sexr MeL Leu
370 375 380

tgc aag tgc atg cag cct gect gect gtt ate cta cag cecg age tceca tcec 1200
Cys Lys Cys Met Gln Pro Ala Ala Vel Ile Leu Gln Prxo Ser Ser Ser
385 390 385 400

cct gta act gte att gac atg tac aaa tgt gtg agt ctg cag ctt gac 1248
Pro Val Thr val Ile Asp Met Tyr Lys Cys Val Ser Leu Gln Leu Asp
405 410 415

aat ctc aga ttc acc atc act caa ttg gcc aat ata acc tac aat agc 1296
Asn Leu Arg Phe Thr Ile Thr Gln Leu Ala Asn Ile Thr Tyr Asn Ser
420 425 430

acc atc aag ctt gaa aca tcc cag atc ttg cct atc gat ccg ttg gat 1344
Thxr Ile Lys Leu Glu Thr Ser Gln Ile Leu Pro Ile Asp Pro Leu Asp
435 440 445

- 58 -
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ata tcc cag aat cta gct gcg gtg aat aag agt cta agt gat gca cta 1392
Ile Ser Gln Asn Leu Ala Ala Val Asn Lys Ser Leu Ser Asp Ala Leu
450 455 460

caa cac tta gca caa agt gac aca tac ctt tct gea atc aca tca get 1440
Gln His Leu Ala Gln Ser Asp Thr Tyr Leu Ser Ala Ile Thr Ser Ala
465 470 475 480

acg act aca agt gta tta tcc ata ata gca atc tgt Ctt gga teg tta 1488
Thr Thr Thr Ser Val Leu Ser Ile Ile Ala Ile Cys Leu Gly Ser Leu
485 490 495

ggt tta ata tta ata atc ttg ctc agt gta gtt gtg tgg aag tta ttg 1536
Gly Leu Ile Leu Ile Ile Leu Leu Ser Val val Val Trp Lys Leu Leu
500 505 510

acc att gtt gct gct aat cga aat aga atg gag aat ttt gtt tat cat 1584
Thr Ile Val Ala Ala Asn Arg Asn Arg Met Glu Asn Phe Val Tyr His
515 520 525

aat tca gca ttc cac cac tca cgg tct gat ctc agt gag aaa aat caa 1632
Asn Ser Ala Phe His His Ser Arg Ser Asp Leu Ser Glu Lys Asn Gln

530 535 540
cct geca act ctt gga aca aga taa 1656
Pro Ala Thr Leu Gly Thr Arg *
545 550
<210> 26
<211l> 551
<212> PRT

<213> Canine parainfluenza virus

<400> 26
Met Gly Thr Arg Ile Gln Phe Leu Val Val Ser Cys Leu Leu Ala Cly
1 5 10 15
Thr Gly Ser Leu Asp Pro Ala Ala Leu Met Gln Ile Gly Val Ile Pro
20 25 30
Thr Asn Val Arg Gln Leu Met Tyr Tyr Thr Glu Ala Ser Ser Ala Phe
35 40 45
Ile Val Val Lys Leu Met Pro Thr Ile Asp Ser Pro Ile Ser Gly Cys
50 55 60
Asn Ile Thr Ser Ile Ser Ser Tyr Asn Ala Thr Met Thr Lys Leu Leu
65 70 75 80
Gln Pro Ile Gly Glu Asn Leu Glu Thr Ile Arg Tyr Gln Leu Ile Pro
85 S0 95
Thr Arg Arg Arg Arg Arg Phe Ala Gly Val val Tle Gly Leu Ala Ala
100 105 110
Leu Gly Vval Ala Thr Ala Ala Gln Val Thr Ala Ala Val Ala Leu Val
115 120 125
Lys Ala Asn Lys Asn Ala Val Ala Ile Leu Asn Leu Lys Asn Ala Ile
130 138 140

Gln Lys Thr Asn Ala Ala val Ala Asp Val val Gln Ala Thr Gln Ser
145 150 155 160
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Leu
Ser
Gly
Asn
Arg
225
Asn
Gly
Ile
Leu
Leu
305
Ala
Asp
Leu
Phe
Cys
385
Pro
Asn
Thr
Ile
Gln
465
Thr
Gly
Thr

Asn

Pro
545

<210> 27

Gly
Pro
Ser
Gln
210
Ile
Thy
Gln
Glu
val
290
Pro
Ser
Ala
Thr
Val
370
Lys
Val
Leu
Ile
Ser
450
His
Thr
Leu
Ile
Ser

530
Ala

Thr
Ala
Ile
195
Tle
Leu
Gln
Ile
Leu
275
Thr
Thr
Gln
Gln
Arg
355
Leu
Cys
Thr
Arg
Lys
435
Gln
Leu
Thr
Ile
Val
515

Ala

Thr

<211> 1656
<212> DNA

Ala
Ile
180
Leu
Thr
Leu
Ile
Val
260
Pro
Ile
Arg
Cys
Val
340
Cys
Phe
Met
Val
Phe
420
Leu
Asn
Ala
Ser
Leu
500
Ala

Phe

Leu

Val
165
Thr

Asn
Gly
Ser
245
Gly
Thr
Ser
val
Thr
325
Leu
Thr
Asp
Gln
Ile
405
Thr
Glu
Leu
Gln
val
485
Ile
Ala
His

Gly

Gln
Ala
Leu
Pro
Sexr
230
ala
Leu
Leu
Ala
Ile
310
Ile
Ser
Phe
Gly
Pro
390
Asp
Ile
Thr
Ala
Ser
470
Leu
Ile
Asn
His

Thr
550

Ala
Ala
Tyxr
Ala
215
Thr
Ala
Asp
Thr
Phe
295
val
Thr
Asp
Ser
Ile
375
Ala
Met
Thr
Ser
Ala
455
Asp
Ser
Leu
Arg
Serxr

535
Arg

val
Asn
Leu
200
Leu
Leu
Glu
Leu
Val
280
Ile
Thr
Pro
Asp
Pro
360
Val
Ala
Tyr
Gln
Gln
440
val
Thr
Ile
Leu
Asn

520
Arg

Gln
Cys
185
Thx
Ser
Pro
Leu
Thr
265
Gln
Asn
Gly
Asn
Thr
345
Val
Tyr
Val
Lys
Leu
425
Ile
Asn
Tyr
Ile
Ser
505

Arg

Sex

Asp
170
Lys
Glu
Pro
Thr
Leu
250
TyY
Pro
Asn
Ser
Thr
330
Met
Val
Ala
Ile
Cys
410
Ala
Leu
Lys
Leu
Ala
490
Val

Met

Asp

60

His
Ala
Leu
Ile
val
235
Ser
Met
Ala
Gln
Leu
315
Val
Ala
Gly
Asn
Leu
395
Val
Asn
Pxo
Ser
Ser
475
Ile
Val

Glu

Leu

Ile
Gln
Thr
Thr
220
val
Ser
Gln
Thr
Glu
300
Ile
Tyxr
Cys
Ser
Cys
380
Gln
Sexr
Ile
Ile
Leu
460
Ala
Cys
Val

Asn

Ser
540

Asn
Asp
Thr
205
Ile
Glu
Gly
Met
Gln
285
Val
Gln
Cys
Leu
PLe
365
Arg
Pro
Leu
Thr
Asp
445
Ser
Ile
Leu
Trp
Phe

525
Glu

Ser
Ala
190
Ile
Gln
Lys
Leu
val
270
Ile
Met
Ala
Arg
Gln
350
Leu
Ser
Ser
Gln
Tyr
430
Pro
Asp
Thr
Gly
Lys
510

Val

Lys

val
175
Ile
Phe
Ala
Sexr
Leu
255
Ile
Ile
Ala
Tyr
Tyx
335
Gly
Thr
Met
Ser
Leu
415
Asn
Leu
Ala
Ser
Ser
495
Leu

Tyxr

Asn

PCT/US02/04117
val
Ile
His
Leu
Phe
240
Thr
Lys
Asp
Gln
Pro
320
Asn
Asn
Arg
Leu
Ser
400
Asp
Ser
Asp
Leu
Ala
480
Leu
Leu
His

Gln
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<213> Porcine Rubulavirus

<220>
<221> CDS
<222> (1}...(1656)

<223> Porcine Rubulavirus F protein encoding sequence
with "TAA" termination codon; c¢DNA in mRNA sense

<400> 27
atg ggt act ata att caa ttt ctg gtg gtc tce tgt cta ttg gca gga 48
Met Gly Thr Ile Ile Gln Phe Leu Val Val Ser Cys Leu Leu Ala Gly

1 5 10 15

gca ggc agc ctt gat cca gca gcc cte atg caa ate ggt gtc att cca 96
Ala Gly Ser Leu Asp Pro Ala Ala Leu Met 31n Ile Gly val Ile Pro
20 25 30

aca aat gtc cgg caa ctt atg tat tat act gag goe teca tca geca tte 144
Thr Asn Val Arg Gln Leu Met Tyr Tyr Thr Glu Ala Ser Ser Ala Fhe
35 40 45

att gtt gtg aag tta atg cct aca att gac tcg ccg att agt gga tgt 192
Ile val val Lys Leu Met Pro Thr Ile Asp Ser Pro Ile Ser Gly Cys
50 55 60

aat ata aca tca att tca agc tat aat gca aca gtg aca aaa ctc cta 240
Asn Ile Thr Ser Ile Ser Ser Tyr Asn Ala Thr Val Thr Lys Leu Leu
65 70 75 80

cag ccg atc ggt gag aat ttg gaa acg att agg aac cag ttg att cca 288
Gln Pro Ile Gly Glu Asn Leu Glu Thr Ile Arg Asn Gln Leu Ile Pro
85 20 95

act cgg agg aga cgc cgg ttt gca ggg gtg gtg att gga tta get gea 336
Thr Arg Arg Arg Arg Arg Phe Ala Gly Val val Ile Gly Leu Ala Ala
100 105 110

tta gga gta gct act gcc gca cag gtc act gec gca gta geca cta gta 384
Leu Gly Val Ala Thr Ala Ala Gln Val Thr Ala Ala Val Ala Leu Val
115 120 125

aag gca aat aaa aat gct geg get ata cte ast cte aaa aat gca ate 432
Lys Ala Asn Lys Asn Ala Ala Ala Ile Leu &sn Leu Lys Asn Ala Ile
130 1358 140

caa aaa aca aat aca gca gtt gca gat gtg gtc cag gcc aca caa tca 480
Gln Lys Thr Asn Thr Ala Val Ala Asp Val Val Gln Ala Thr Gln Ser
145 150 155 160

cta gga acg gca gtt caa gca gtt caa gat cac ata aac agt gtg gta 528
Leu Gly Thr Ala Val Gln Ala Val Gln 2sp His Ile Asn Ser Vval val
165 170 175

agt cca gca att aca gca gcc aat tgt aag gcc caa gat gct atc att 576
Ser Pro Ala Ile Thr Ala Ala Asn Cys Lys Ala Gln Asp Ala Ile Ile
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180 185 190

ggce tca ate ctc aat cte tat ttg acc gag ttg aca act atc tte cac 624
Gly Ser Ile lLeu Asn Leu Tyr Leu Thr Glu Leu Thr Thr Ile Phe His
195 200 205

aat caa att aca aac cct gca ttg agt cct att aca att caa gct tta 672
Asn Gln Ile Thr Asn Pro Ala Leu Ser Pro Ile Thr Ile Gln Ala Leu
210 215 220

agg atc cta ctg ggg agt acc ttg ccg act gtg gtc gaa aaa tct tte 720
Arg Ile Leu Leu Gly Ser Thr Leu Pro Thr Val Val Glu Lys Ser Phe
225 230 235 240

aat acc cag ata agt gca gct gag ctt ctc tca tca ggg tta ttg aca 768
Asn Thr Gln Ile Ser Ala Ala Glu Leu Leu Ser Ser Gly Leu Leu Thr
245 250 255

ggce cag att gtg gga tta gat ttg acc tat atg cag atg gtc ata aaa 816
Gly Gln Ile Val Gly Leu Asp Leu Thr Tyr Met Gln Met Val Ile Lys
260 265 270

att gag ctg cca act tta act gta caa cct gca acc cag atc ata gat 864
Ile Glu Leu Pro Thr Leu Thr Val Gln Pro Ala Thr Gln Ile Ile Asp
275 280 285

ctg gce acc att tct gca ttc att aac aat caa gaa gtc atg gcc caa 912
Leu Ala Thr Ile Ser Ala Phe Ile Asn Asn Gln Glu Val Met Ala Gln
290 295 300

tta cca aca cgt gtt att gtg act ggc age ttg atc caa gce tat ccce 960
Leu Pro Thr Arg Val Ile val Thr Gly Ser Leu Ile Gln Ala Tyr Pro
305 310 315 320

gca tcg caa tgc act att aca ccc aac act gtg tac tgt agg tat aat 1008
Ala Ser Gln Cys Thr Ile Thr Pro Asn Thr Val Tyr Cys Arg Tyr Asn
325 330 335

gat gcc caa gta cte teca gat gat acg atg gct tge ctc caa ggt aac 1056
Asp Ala Gln Val Leu Ser Asp Asp Thr Met Ala Cys Leu Gln Gly Asn
340 345 350

ttg aca aga tgc acc ttc tct ccg gtg gtt ggg agc ttt ctc act cga 1104
Leu Thr Arg Cys Thr Phe Ser Pro Val Val Gly Ser Phe Leu Thr Arg
355 360 365

ttc atg ctg ttc gat gga ata gtt tat gca aat tgc agg tcg atg tta 1152
Phe Met Leu Phe Asp Gly Ile Val Tyr Ala Asn Cys Arg Ser Met Leu
370 375 380

tgc aag tgc atg cag cct get geot gtg ate cta cag ccg agt tca tece 1200
Cys Lys Cys Met Gln Pro Ala Ala Val Ile Leu Gln Pro Ser Ser Ser
385 390 395 400

cct gta act gtc att gac atg tac aaa tgt gtg agt ctg cag ctt gac 1248
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Pro Val Thr val Ile Asp Met Tyr Lys Cys Val Ser Leu Gln Leu Asp
405 410 415

aat ctc aga ttc acc atc act caa ttg gcc aat gta acc tac aat age 1296
Asn Leu Arg Phe Thr Ile Thr Gln Leu Ala Asn Val Thr Tyr Asn Ser
420 425 430

acc atc aag ctt gaa aca tcc cag atc ttg cct att gat ccg ttg gat 1344
Thr Ile Lys Leu Glu Thr Ser Gln Ile Leu Pro Ile Asp Pro Leu Asp
435 440 445

ata tcc cag aat cta gct gcg gtg aat aag agt cta agt gat gca cta 1392
Ile Ser Gln Asn Leu Ala Ala Val Asn Lys Ser Leu Ser Asp Ala Leu
450 455 450

caa cac tta gca caa agt gac aca tac ctt tct gca atc aca tca get 1440
Gln His Leu Ala Gln Ser Asp Thr Tyr Leu Ser Ala Ile Thr Ser Ala
465 470 475 480

acg act aca agt gta tta tcc ata atg gca atc tgt ctt gga tcg tta 1488
Thr Thr Thr Ser Val Leu Ser Ile Met Ala Ile Cys Leu Gly Ser Leu
485 490 495

ggt tta ata tta ata atc ttg ctc agt gta gtt gtg tgg aag tta ttg 1536
Gly Leu Ile Leu Ile Ile Leu Leu Ser Val Val Val Trp Lys Leu Leu
500 505 510

acc att gtc act gct aat cga aat aga atg gag aat ttt gtt tat cat 1584
Thr Ile Val Thr Ala Asn Arg Asn Arg Met Glu Asn Phe Val Tyr His
515 520 525

aat tca gca ttc cac cac tca cga tct gat ctc agt gag aaa aat caa 1632
Asn Ser Ala Phe His His Ser Arg Ser Asp Leu Ser Glu Lys Asn Gln

530 535 540
cct gca act ctt gga aca aga taa 1656
Pro Ala Thr Leu Gly Thr Arg *
545 550
<210> 28
<211> 551
<212> PRT

<213> Porcine Rubulavirus

<400> 28
Met Gly Thr Ile Ile Gln Phe Leu Val Val Ser Cys Leu Leu Ala Gly
1 5 10 15
Ala Gly Ser Leu Asp Pro Ala Ala Leu Met Gln Ile Gly Val Ile Pro
20 25 30
Thr Asn Val Arg Gln Leu Met Tyr Tyr Thr Glu Ala Ser Ser Ala Phe
35 40 45
Ile Val Val Lyg Leu Met Pro Thr Ile Asp Ser Pro Ile Ser Gly Cys
50 55 60

Asn Ile Thr Ser Ile Ser Ser Tyr Asn Ala Thr Val Thr Lys Leu Leu
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65
Gln

Thr
Leu
Lys
Gln
145
Leu
Ser
Gly
Asn
Arg
225
Asn
Gly
Ile
Leu
Leu
305
Ala
Asp
Leu
Phe
Cys
385
Pro
Asn
Thr
Ile
Gln
465

Thr

Gly

Pro
Arg
Gly
Ala
130
Lys
Gly
Pro
Ser
Gln
210
Ile
Thr
Gln
Glu
Ala
290
Pro
ser
Ala
Thr
Met
370
Lys
vVal
Leu
Ile
Serx
450
His

Thr

Leu

Ile
Arg
Val
115
Asn
Thr
Thr
Ala
Ile
195
Ile
Leu
Gln
Ile
Leu
275
Thr
Thr
Gln
Gln
Arg
355
Leu
Cys
Thr
Arg
Lys
435
Gln
Leu

Thr

Ile

Gly
Arg
100
Ala
Lys
Asn
Ala
Ile
180
Leu
Thr
Leu
Ile
val
260
Pro
Ile
Arg
Cys
Val
340
Cys
Phe
Met
Val
Phe
420
Leu
Asn
Ala

Ser

Leu
500

Glu
85

Arg
Thr
Asn
Thr
Val
165
Thr
Asn
Asn
Gly
Ser
245
Gly
Thr
Sexr
Val
Thr
325
Leu
Thr
Asp
Gln
Ile
405
Thr
Glu
Leu
Gln
Val

485
Ile

70
Asn

Arg
Ala
Ala
Ala
150
Gln
Ala
Leu
Pro
Ser
230
Ala
Leu
Leu
Ala
Ile
310
Ile
Ser
Phe
Gly
Pro
390
Asp
Ile
Thr
Ala
Ser
470

Leu

Ile

Leu
Phe
Ala
Ala
135
val
Ala
Ala
Tyr
Ala
215
Thr
Ala
Asp
Thr
Phe
295
val
Thr
Asp
Ser
Ile
375
Ala
Met
Thr
Ser
Ala
455
Asp

Ser

Leu

Glu
Ala
Gln
120
Ala
Ala
vVal
Asn
Leu
200
Leu
Leu
Glu
Leu
val
280
Ile
Thr
Pro
Asp
Pro
360
val
Ala
Tyr
Gln
Gln
440
Val
Thr

Ile

Leu

Thr
Gly
105
val
Ile
Asp
Gln
Cys
185
Thr
Ser
Pro
Leu
Thr
265
Gln
Asn
Gly
Asn
Thr
345
vVal
Tyx
val
Lys
Leu
425
Ile
Asn
Tyx

Met

Ser
505

Ile
90

val
Thr
Leu
val
Asp
170
Lys
Glu
Pro
Thr
Leu
250
Tyr
Pro
Asn
Ser
Thr
330
Met
val
Ala
Ile
Cys
410
Ala
Leu
Lys
Leu
Ala

490
val

64

75
Arg

val
Ala
Asn
Val
155
His
Ala
Leu
Ile
val
235
Ser
Met
Ala
Gln
Leu
315
val
Ala
Gly
Asn
Leu
395
val
Asn
Pro
Ser
Ser
475

Ile

val

Asn
Ile
Ala
Leu
140
Gln
Ile
Gln
Thr
Thr
220
Vval
Ser
Gln
Thr
Glu
300
Ile
Tyr
Cys
Ser
Cys
380
Gln
Ser
Val
Ile
Leu
460
Ala

Cys

val

Gln
Gly
Val
125
Lys
Ala
Asn
Asp
Thr
205
Ile
Glu
Gly
Met
Gln
285
val
Gln
Cys
Leu
Phe
365
Arg
Pro
Leu
Thr
Asp
445
Ser
Ile

Leu

Trp

Leu
Leu
110
Ala
Asn
Thr
Ser
Ala
190
Ile
Gln
Lys
Leu
Val
270
Ile
Met
Ala
Arg
Gln
350
Leu
Sexr
Ser
Gln
Tyr
430
Pro
Asp
Thr

Gly

Lys
510

Ile
95

Ala
Leu
Ala
Gln
Val
175
Ile
Phe
Ala
Ser
Leu
255
Ile
Ile
Ala
Tyr
Tyr
335
Gly
Thr
Met
Ser
Leu
415
Asn
Leu
Ala
Ser
Ser

4985
Leu

PCT/US02/04117

80
Pro

Ala
val
Ile
Ser
160
Val
Ile
Hisg
Leu
Phe
240
Thr
Lys
Asp
Gln
Pro
320
Asn
Asn
Arg
Leu
Ser
400
Asp
Ser
Asp
Leu
Ala
480

Leu

Leu
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Thr Ile val Thr Ala Asn Arg Asn Arg Met Glu Asn Phe Val Tyr His

515 520 525
Asn Ser Ala Phe His His Ser Arg Ser Asp Leu Ser Glu Lys Asn Gln
530 535 540
Pro Ala Thr Leu Gly Thr Arg
545 550
<210> 28
<211> 1656
<212> DNA

«213> Simian virus 5

<220>
<221> CDS
<222> (1)...(1590)

<223> Simian virus 5 W3A strain F protein encoding
sequence; cDNA in mRNA sense

<400> 28
atg ggt act ata att caa ttt ctg gtg gtc tcc tgt cta ttg gca gga 48
Met Gly Thr Ile Ile Gln Phe Leu Val Val Ser Cys Leu Leu Ala Gly

1 5 10 15

gca ggc agc ctt gat cca gca gec cte atg caa atc ggt gtc att cca 96
Lla Gly Ser Leu Asp Pro Ala Ala Leu Met Gln Ile Gly Val Ile Pro
20 25 30

aca aat gtc cgg caa ctt atg tat tat act gag gcc tca tca geca tte 144
Thr Asn Val Arg Gln Leu Met Tyr Tyr Thr Glu Ala Ser Ser Ala Phe
35 40 45

att gtt gtg aag tta atg cct aca att gac tecg ccg att agt gga tgt 192
Ile Val Val Lys Leu Met Pro Thr Ile Asp Ser Pro Ile Ser Gly Cys
50 55 60

aat ata aca tca att tca age tat aat gca aca gtg aca aaa ctc cta 240
Asn Ile Thr Ser Ile Ser Ser Tvr Asn Ala Thr Val Thr Lys Leu Leu

65 70 75 80

cag ccg atc ggt gag aat ttg gag acg att agg aac cag ttg att cca 288
Gln Pro Ile Gly Glu Asn Leu Glu Thr Ile Arg Asn Gln Leu Ile Pro
85 90 95

act cgg agg aga cgc cgg ttt gca ggg gtg gtg att gga tta gct gca 336
Thr Arg Arg Arg Arg Arg Phe Ala Gly Val Val Ile Gly Leu Ala Ala
100 105 110

tta gga gta gct act gcc gca cag gtc act gcc gca gtg gca cta gta 384
Leu Gly Val 2la Thr Ala Ala Gln Val Thr Ala Ala Val Ala Leu Val
115 120 125

aag gca aat gaa aat gct geg get ata cte aat cte aaa aat gea ate 432
Lys Ala Asn Glu Asn Ala Ala Ala Ile Leu Asn Leu Lys Asn Ala Ile
130 135 140
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caa aaa aca aat gca gca gtt gca gat gtg gtc cag gcc aca caa tca 480
Gln Lys Thr Asn Ala Ala Val Ala Asp Val Val Gln Ala Thr Gln Ser
145 150 155 160

cta gga acg gca gtt caa gca gtt caa gat cac ata aac agt gtg gta 528
Leu Gly Thr Ala Val Gln Ala Val Gln Asp His Ile Asn Ser Val Val
165 170 175

agt cca gca att aca gca gcc aat tgt aag gcc caa gat gct atc att 576
Ser Pro Ala Ile Thr Ala Ala Asn Cys Lys Ala Gln Asp Ala Ile Ile
180 185 190

ggc tca atc ctc aat ctc tat ttg acc gag ttg aca acc atc ttc cac 624
Gly Ser TIle Leu Asn Leu Tyr Leu Thr Glu Leu Thr Thr Ile Phe His
195 200 205

aat caa att aca aac cct gca ttg agt ccc att aca att caa gct tta 672
Asn Gln Ile Thr Asn Pro Ala Leu Ser Pro Ile Thr Ile Gln Ala Leu
210 218 220

agg atc cta ctg ggg agt acc ttg ccg act gtg gte gaa aaa tect tte 720
Arg Ile Leu Leu Gly Ser Thr Leu Pro Thr Val Val Glu Lys Ser Phe
225 230 235 240

aat acc cag ata agt gca gct gag ctt ctc tca tca ggg tta ttg aca 768
Asn Thr Gln Ile Ser Ala Ala Glu Leu Leu Ser Ser Gly Leu Leu Thr
245 250 255

ggc cag att gtg gga tta gat ttg acc tat atg cag atg gtc ata aaa 816
Gly Gln Ile Val Gly Leu Asp Leu Thr Tyr Met Gln Met Val Ile Lys
260 265 270

att gag ctg cca act tta act gta caa cct gca acc cag atc ata gat 864
Ile Glu Leu Prc Thr Leu Thr Val Gln Pro Ala Thr Gln Ile Ile Asp
275 280 285

ctg gcc acc att tct gca ttc att aac aat caa gaa gtc atg gcc caa g12
Leu Ala Thr Ile Ser Ala Phe TIle Asn Asn Gln Glu Val Met Ala Gln
290 295 300

tta cca aca cgt gtt atg gtg act ggc age ttg atc caa gce tat cce 960
Leu Pro Thr Arg Val Met val Thr Gly Ser Leu Ile Gln Ala Tyr Pro
305 310 315 320

gca teg caa tgc acc att aca ccc aac act gtg tac tgt agg tat aat 1008
Ala Ser Gln Cys Thr Ile Thr Pro Asn Thr Val Tyr Cys Arg Tyr Asn
325 330 335

gat gcc caa gta ctc tca gat gat act atg gct tgc ctc caa ggt aac 1056
Asp Ala Gln Val Leu Ser Asp Asp Thr Met Ala Cys Leu Gln Gly Asn
340 345 350

ttg aca aga tgc acc ttc tct cca gtg gtt ggg agce ttt ctc act cga 1104
Leu Thr Arg Cys Thr Phe Ser Pro Val Val Gly Ser Phe Leu Thr Arg
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355 360 365

ttec gtg ctg ttc gat gga ata gtt tat gca aat tgc agg tcg atg ttg 1152
Phe Val Leu Phe Asp Gly Ile Val Tyr Ala Asn Cys Arg Ser Met Leu
370 375 380

tgc aag tgc atg caa cct get get gtg ate cta cag ¢cg agt tca tcec 1200
Cys Lys Cys Met Gln Pro Ala Ala Val Ile Leu Gln Pro Ser Ser Ser
385 390 395 400

coct gta act gte att gac atg tac aaa tgt gtg agt ctg cag ctt gac 1248
Pro Val Thr Val Ile Asp Met Tyr Lys Cys Val Ser Leu Gln Leu 2sp
405 410 415

aat ctc aga ttc acc atc act caa ttg gcc aat gta acc tac aat agc 1296
Asn Leu Arg Phe Thr Ile Thr Gln Leu Ala Asn Val Thr Tyr Asn Ser
420 425 430

acc atc aag ctt gaa tca tce cag atc ttg tct att gat ccg ttg gat 1344
Thr Ile Lys Leu Glu Ser Ser Gln Ile Leu Ser Ile Asp Pro Leu Asp
435 440 445

ata tcc caa aat cta gct gecg gtg aat aag agt cta agt gat gca cta 1392
Ile Ser Gln Asn Leu Ala Ala Val Asn Lys Ser Leu Ser Asp Ala Leu
450 455 460

caa cac tta gca caa agt gac aca tat ctt tet gea atce aca teca get 1440
Gln His Leu Ala Gln Ser Asp Thr Tyr Leu Ser Ala Ile Thr Ser Ala
465 470 475 480

acg act aca agt gta tta tcc ata ata gca atc tgt ctt gga tcg tta 1488
Thr Thr Thr Ser Val Leu Ser Ile Ile Ala Ile Cys Leu Gly Ser Leu
485 490 495

ggt tta ata tta ata atc ttg ctc agt gta gtt gtg tgg aag tta ttg 1536
Gly Leu Ile Leu Ile Ile Leu Leu Ser Val Val Val Trp Lys Leu Leu
500 505 510

acc att gtc gtt gect aat cga aat aga atg gag aat ttt gtt tat cat 1584
Thr Ile Val Val Ala Asn Arg Asn Arg Met Glu Asn Phe Val Tyr His
515 520 525

aaa taa gcattccacc actcacgatc tgatctcagt gagaaaaatc aacctgcaac 1640
Lys *

tcttggaaca agataa 1656

<210> 30

<21l> 529

<212> PRT

<213> Simian virus 5

<400> 30
Met Gly Thr Ile Ile Gln Phe Leu Val Val Ser Cys Leu Leu Ala Gly
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Ala
Thr
Ile
Asn
65

Gln
Thr
Leu
Lys
Gln
145
Leu
Ser
Gly
Asn
Arg
225
Asn
Gly
Ile
Leu
Leu
305
Ala
Asp
Leu
Phe
Cys
385
Pro

Asn

Thr

Gly
Asn
Val

50
Ile

Arg
Gly

Ala
130

Ser
Gln
210
Ile
Thr
Gln
Glu
Ala
290
Pro
Ser
Ala
Thr
val
370
Lys
val

Leu

Ile

Ser
Val
35

val
Thr
Ile
Arg
Val
115
Asn
Thr
Thr
Ala
Ile
195
Ile
Leu
Gln
Ile
Leu
275
Thr
Thr
Gln
Gin
Arg
355
Leu
Cys
Thr

Arg

Lys
435

Leu
20

Arg
Lys
Ser
Gly
Arg
100
Ala
Glu
Asn
Ala
Tle
180
Leu
Thr
Leu
Ile
Val
260
Pro
Ile
Arg
Cys
Val
340
Cys
Phe
Met
val
Phe

420
Leu

Asp
Gln
Leu
Ile
Glu
85

Arg
Thr
Asgn
Ala
Val
165
Thr
Asn
Asn
Gly
Ser
245
Gly
Thr
Sex
val
Thr
325
Leu
Thr
Asp
Gln
Ile
405

Thr

Glu

Pro
Leu
Met
Ser
70

Asn
Arg
Ala
Ala
Ala
150
Gln
Ala
Leu
Pro
Ser
230
Ala
Leu
Leu
Ala
Met
310
Ile
Ser
Phe
Gly
Pro
390
Asp

Ile

Ser

Ala
Met
Pro
55

Ser
Leu
Phe
Ala
Ala
135
Val
Ala
Ala
Tyr
Ala
215
Thr
Ala
Asp
Thr
Phe
295
Val
Thr
Asp
Sexr
Iie
375
Ala
Met

Thr

Sex

Ala
Tyr
40

Thr
Tyr
Glu
Ala
Gln
120
Ala
Ala
val
Asn
Leu
200
Leu
Leu
Glu
Leu
Val
280
Ile
Thr
Pro
Asp
Pro
360
val
Ala
Tyr

Gln

Gln
440

Leu
25

Tyr
Ile
Asn
Thr
Gly
105
Val
Ile
Asp
Gln
Cys
185
Thr
Ser
Pro
Leu
Thr
265
Gln
Asn
Gly
Asn
Thr
345
val
Iyr
vVal
Lys
Leu

425
Ile

10
Met

Thr
Asp
Ala
Ile
90

Val
Thr
Leu
val
Asp
170
Lys
Glu
Pro
Thr
Leu
250
Tyr
Pro
Asn
Ser
Thr
330
Met
val
Ala
Ile
Cys
410

Ala

Leu

68

Gln
Glu
Sexr
Thr
75

Arg
Val
Ala
Asn
Val
155
His
Ala
Leu
Ile
val
235
Ser
Met
Ala
Gln
Leu
315
Val
Ala
Gly
Asn
Leu
395
val

Asn

Ser

Ile
Ala
Pro
60

Val
Asn
Ile
Ala
Leu
140
Gln
Ile
Gln
Thr
Thr
220
Val
Ser
Gln
Thr
Glu

300
Ile

Cys
380
Gln
Ser

Val

Ile

Gly
Serx
45

Ile
Thr
Gln
Gly
Val
125
Lys
Ala
Asn
Asp
Thr
205
Ile
Glu
Gly
Met
Gln
285
Val
Gln
Cys
Leu
Phe
365
Arg
Pro
Leu

Thr

Asp
445

Val
30

Ser
Ser
Lys
Leu
Leu
110
Ala
Asn
Thr
Ser
Ala
190
Ile
Gln
Lys
Leu
Val
270
Ile
Met
Ala
Arg
Gln
350
Leu
ser
Ser
Gln
Tyr

430
Pro

15
Ile

Ala
Gly
Leu
Ile
95

Ala
Leu
Ala
Gln
Val
175
Ile
Phe
Ala
Ser
Leu
2585
Ile
Ile
Ala
Tyr
Tyr
335
Gly
Thr
Met
Ser
Leu
415

Asn

Leu

PCT/US02/04117

Pro
Phe
Cys
Leu
80

Pro
Ala
val
Ile
Ser
160
val
Ile
His
Leu
Phe
240
Thr
Lys
Asp
Gln
Pro
320
Asn
Asn
Arg
Leu
Ser
400
Asp

Ser

Asp
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Zle Ser Gln Asn Leu Ala Ala Val Asn Lys Ser Leu Ser Asp Ala Leu

450 455 460
Gln His Leu Ala Gln Ser Asp Thr Tyr Leu Ser Ala Ile Thr Ser Ala
465 470 475 480
Thxr Thr Thr Ser Val Leu Ser Ile Ile Ala Ile Cys Leu Gly Sexr Leu
485 490 495
Gly Leu Ile Leu Ile Ile Leu Leu Ser Val Val Val Trp Lys Leu Leu
500 505 510
Thr Ile Val Val Ala Asn Arg Asn Arg Met Glu Asn Phe Val Tyr His
515 520 525
Lys

<210> 31

<211l> 1656

<212> DNA

<213> Simian virus 5

<220>
<221> CDS
<222> (1)...(1590)

<223> Simian virus 5 WR strain F protein encoding
sequence; cDNA in mRNA sense

<400> 32
atg ggt act att att caa ttt ctg gtg gtc tcc tgt cta ttg gca gga 48
Met Gly Thr Ile Ile Gln Phe Leu Val Val Ser Cys Leu Leu Ala Gly

1 5 10 15

gca ggce agce ctt gat cta geca goe ctc atg caa atc ggt gtc att cca 96
Ala Gly Ser Leu Asp Leu Ala Ala Leu Met Gln Ile Gly Val Ile Pro
20 25 30

aca aat gtc cgg caa ctt atg tat tat act gag gcc tca tcg geca tte 144
Thr Asn Val Arg Gln Leu Met Tyr Tyr Thr Glu Ala Ser Ser Ala Phe
35 40 45

att gtt gtg aag tta atg cct aca att gac tcg ccg att agt gga tgt 192
Ile Val Val Lys Leu Met Pro Thr Ile Asp Ser Pro Ile Ser Gly Cys
50 55 60

aat ata aca tca att tca agc tat aat gca aca gtg aca aaa ctc cta 240
Asn Ile Thr Ser Ile Ser Ser Tyr Asn Ala Thr Val Thr Lys Leu Leu
65 70 75 80

cag ccg atc ggt gag aat ttg gag acg att agg aac cag ttg att cca 288
Gln Pro Ile Gly Glu Asn Leu Glu Thr Ile Arg Asn Gln Leu Ile Pro
85 90 95
act ¢gg aga aga cgc cgg ttt geca ggg gtg gtg att gga tta gct gea 336
Thr Arg Arg Arg Arg Arg Phe Ala Gly Val Vval Ile Gly Leu Ala Ala
100 105 110

tta gga gta gct act gcc gca cag gtc act goc gca gta gca cta gta 384

- 69 -
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Leu Gly Val Ala Thr Ala Ala Gln Val Thr Ala Ala Val Ala Leu Val
115 120 125

aag gca aat gaa aat gct gcg gct ata ctc aat ctc aaa aat gca atc 432
Lys Ala Asn Glu Asn Ala Ala Ala Ile Leu Asn Leu Lys Asn Ala Ile
130 135 140

caa aaa aca aat gca gca gtt gca gat gtg gtc cag gce aca caa tca 480
Gln Lys Thr Asm Ala Ala Val Ala Asp Val Val Gln Ala Thr Gln Ser
145 150 155 150

cta gga acg gca gtt caa gca gtt caa gat cac ata aac agt gtg gta 528
Leu Gly Thr Ala Val Gln Ala Val Gln Asp His Ile Asn Ser Val Val
165 170 175

agt cca gca att aca gca gcc aat tgt aag gec caa gat get ate att 576
Ser Pro Ala Ile Thr Ala Ala Asn Cys Lys Ala Gln Asp Ala Tle Tle
180 185 190

ggc tca atc cte aat cte tat ttg acc gag ttg aca acc atc ttc cac 624
Gly Ser Ile Leu Asn Leu Tyr Leu Thr Glu Leu Thr Thr Ile Phe His
195 200 205

aat caa att aca aac cct gca ttg agt ccc att aca att caa gct tta 672
Asn Gln Ile Thr Asn Pro Ala Leu Ser Pro Ile Thr Ile Gln Ala Leu
210 21% 220

agg atc cta ctg ggg agt acc ttg ccg act gtg gtc gaa aaa tct ttc 720
Arg Ile Leu Leu Gly Ser Thr Leu Pro Thr Val Val Glu Lys Ser Phe
225 230 235 249

aat acc cag ata agt gca gct gag ctt ctc tca tca ggg tta ttg aca 768
Asn Thr Gln Ile Ser Ala Ala Glu Leu Leu Ser Ser Gly Leu Leu Thr
245 250 255

ggc cag att gtg gga tta gat ttg acc tat atg cag atg gtc ata aaa 816
Gly Gln Ile Val Gly Leu Asp Leu Thr Tyr Met Gln Met Val Ile Lys
260 265 270

att gag ctg cca act tta act gta caa cct gca acc cag atc ata gat 864
Ile Glu Leu Pro Thr Leu Thr val Gln Pro Ala Thr Gln Ile Ile Asp
275 280 285

ctg gce acc att tect gea ttc att aac aat caa gaa gte atg gec caa 912
Leu Rla Thr Ile Ser Ala Phe Ile Asn Asn Gln Glu Val Met Ala Gln
290 28¢5 300

tta cca aca cgt gtt atg gtg act gge age ttg atc caa gec tat ccc 960
Leu Pro Thr Arg Val Met Val Thr Gly Ser Leu Ile Gln Ala Tyr Pro
305 310 315 320

gca tcg caa tge acc att aca ccc aac act gtg tac tgt agg tat aat 1008
Ala Ser Gln Cys Thr Ile Thr Pro Asn Thr Val Tyr Cys Arg Tyr Asn
325 330 335
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gat gcc caa gta ctc tca gat gat act atg gct tgc ctc caa ggt aac 1056
Asp Ala Gln Val Leu Ser Asp Asp Thr Met Ala Cys Leu Gln Gly Asn
340 345 350

ttg aca aga tgc acc ttec tct cca gtg gtt ggg age ttt cte act cga 1104
Leu Thr Arg Cys Thr Phe Ser Pro Val Val Gly Ser Phe Leu Thr Arg
355 360 365

ttc gtg ctg ttc gat gga ata gtt tat gca aat tgc agg tcg atg ttg 1152
Phe Val Leu Phe Asp Gly Ile Val Tyr Ala Asn Cys Arg Ser Met Leu
370 375 380

tgc aag tgc atg caa cct gct get gtg atc cta cag ceg agt tda tce 1200
Cys Lys Cys Met Gln Pro Ala Ala Val Ile Leu Gln Pro Ser Ser Ser
385 390 395 400

cct gta act gtc att gac atg tac aaa tgt gtg agt ctg cag ctt gac 1248
Pro Val Thr Val Ile Asp Met Tyr Lys Cys Val Ser Leu Gln Leu Asp
405 410 415

aat ctc aga ttc acc atc act caa ttg gcc aat gta acc tac aat age 1296
Asn Leu Arg Phe Thr Ile Thr Gln Leu Ala Asn Val Thr Tyr Asn Ser
420 425 430

acc atc aag ctt gaa tca tcc cag atc ttg cct att gat ceg ttg gat 1344
Thr Ile Lys Leu Glu Ser Ser Gln Ile Leu Pro Ile Asp Pro Leu Asp
435 440 445

ata tcc cag aat cta gct gcg gtg aat aag agt cta agt gat gca cta 1392
Ile Ser Gln Asn Leu Ala Ala Val Asn Lys Ser Leu Ser Asp Ala Leu
450 4E5S 460

caa cac tta gca caa agt gac aca tat ctt tct geca atc aca tca get 1440
Gln His Leu Ala Gln Ser Asp Thr Tyr Leu Ser Ala Ile Thr Ser Ala
465 470 475 480

acg act aca agt gta tta tcc ata ata gca atc tgt ctt gga tcg tta 1488
Thr Thr Thr Ser Val Leu Ser Ile Ile Ala Ile Cys Leu Gly Ser Leu
485 490 495

ggt tta ata tta ata atc ttg ctc agt gta gtt gtg tgg aag tta ttg 1536
Gly Leu Ile Leu Ile Ile Leu Leu Ser Val Val Val Trp Lys Leu Leu
500 505 510

acc atlL gtc gct get aat cga aat aga atg gag aat ttt gtt tat cat 1584
Thr Ile Val Ala Ala Asn Arg Asn Arg Met Glu Asn Phe Vval Tyr His

515 520 525
aaa taa gcattccacc actcacgatc tgatctcagt gagaaaaatc aacctgcaac 1640
Lys *
tcttggaaca agataa 1656
<210> 32
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<211> 529
<212> PRT
<213> Simian wvirus 5

<400> 32
Met Gly Thr Ile Ile Gln Phe Leu Val Val Ser Cys Leu Leu Ala Gly
1 5 10 15
Ala Gly Ser Leu Asp Leu Ala Ala Leu Met Gln Ile Gly Val Ile Pro
20 25 30
Thr Asn Val Arg Gln Leu Met Tyr Tyr Thr Glu Ala Ser Ser Ala Phe
35 40 45
Ile Val Val Lys Leu Met Pro Thr Ile Asp Ser Pro Ile Ser Gly Cys
50 55 60
Asn Ile Thr Ser Ile Ser Ser Tyr Asn Ala Thr Val Thr Lys Leu Leu
65 70 75 80
Gln Pro Ile Gly Glu Asn Leu Glu Thr Ile Arg Asn Gln Leu Ile Pro
85 S0 95
Thr Arg Arg Arg Arg Arg Phe Ala Gly Val Val Ile Gly Leu Ala Ala
100 105 110
Leu Gly Val Ala Thr Ala Ala Gln Val Thr Ala Ala Val Ala Leu Val
115 120 125
Lys Ala Asn Glu Asn Ala Ala Ala Ile Leu Asn Leu Lys Asn Ala Ile
130 135 140
Gln Lys Thr Asn Ala Ala Val Ala Asp Val val Gln Ala Thr Gln Ser
145 150 155 160
Leu Gly Thr Ala Val Gln Ala Val Gln Asp His Ile Asn Ser Val Val
165 170 175
Ser Pro Ala Ile Thr Ala Ala Asn Cys Lys Ala Gln Asp Ala Ile Ile
1890 185 190
Gly Ser Ile Leu Asn Leu Tyr Leu Thr Glu Leu Thr Thr Ile Phe His
195 200 205
Asn Gln Ile Thr Asn Pro Ala Leu Ser Pro Ile Thr Ile Gln Ala Leu
210 215 220
Arg Ile Leu Leu Gly Ser Thr Leu Pro Thr Val Val Glu Lys Ser Phe
225 230 235 240
Asn Thr Gln Ile Ser Ala Ala Glu Leu Leu Ser Ser Gly Leu Leu Thr
245 250 255
Gly Gln Ile Val Gly Leu Asp Leu Thr Tyr Met Gln Met Val Ile Lys
260 265 270
Ile Glu Leu Pro Thr Leu Thr Val Gln Pro Ala Thx Gln Ile Ile Asp
275 280 285
Leu Ala Thr Ile Ser Ala Phe Ile Asn Asn Gln Glu Val Met Ala Gln
290 295 300
Leu Pro Thr Arg Val Met Val Thr Gly Ser Leu Ile Gln Ala Tyr Pro
305 310 315 320
Ala Ser Gln Cys Thr Ile Thr Pro Asn Thr Val Tyr Cys Arg Tyr Asn
325 330 335
Asp Ala Gln Val Leu Ser Asp Asp Thr Met Ala Cys Leu Gln Gly Asn
340 345 350
Leu Thr Arg Cys Thr Phe Ser Pro Val Val Gly Ser Phe Leu Thr Arg
355 360 365
Phe Val Leu Phe Asp Gly Ile Val Tyr Ala Asn Cys Arg Ser Met Leu
370 375 380
Cys Lys Cys Met Gln Pro Ala Ala Val Ile Leu Gln Pro Ser Ser Ser
385 390 395 400

- 72 -
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Ile Val Ser Gln

405
Thr

Leu
415
Asn

Pro Val Thr Val Asp Met Tyr Lys Cys Leu Asp

410
Phe Ala Val Thr
420

Leu

Thr Gln Leu Asn Ser

425
Ile

Asn Leu Arg Ile Tyr

430

Thr Glu Gln Ile Pro Leu

440
Val

Ile Ser Ser Leu Pro Asp

445
Ser

Lys Asp
435
Gln Leu Ala Leu
460

Ala

Ile Ala Asn Ser Asp

455
Asp

Ser Asn Leu Ala

450
His

Lys

Ile Thr Ala
480

Leu

Gln Thr
465

Thr

Gln Ser Ser
475

Ile

Ser Leu
470

Leu

Leu Ala Tyr

Ile Ile Ala
490

val

Ser
495
Leu

Val Leu
485

Ile

Thr Thr Ser Ser Cys Gly

Ser val val Leu

505
Arg

Ile Leu Ile Leu Leu

500
Ala

Gly Leu Trp Lys

510
Val

Phe His

525

Thr val Ala Glu Asn

515

Ile Asn Met

520

Asn Arg Tyx

Lys

<210>
<211l>
«212>
<213>

33
1174
DNA

<220>
<223> cDNA

<400> 33

atggatccca
ctgaatactg
aatacaatac
gagtcaatca
tcaaaaattg
cctctactag
acattaccat
atgacacggt
tttaagaggy
ggagatgaag
gcaaggcgat
gatacttaat
tcgcattcete
agcagggatg
tcccagtaat
gccagaatca
gttggetega
ggatctgact
gaagatgagg
tgacctcaag

<210>
<211>
<212>
<213>

34
2244
DNA

Cryptovirus

in mRNA sense

ctgatctgag
tggagtattt
caccaggggt
accatcagaa
ccattgtgcce
gtctggactc
caggatccta
tcatcgagga
gcagagatac
tcaaggtcac
ttaaatgcac
acagtgagaa
tcatctcagt
gctactttag
gttactgtgg
ttcaatgata
ccaactgcaa
ggattgaaga
gaagattate
aaagcaatca

Cryptovirus

cttetceccca
tacttecccaa
cacaggacta
gggttcagtt
agcagatgac
caccccgage
taagggggtt
acccagagag
cggtgggtte
tgagtggtgce
ttgtcaccaa
atttggactc
ctctaatcca
aaggaatgat
aagatgtacg
gtttcttgac
caagtgttaa
tcacactaga
tectcaagat
tccgcagtgce

gatgagatta
caagtcacag
ctaaccaatg
ggtgggggta
aaaacagtgc
acccaaacceg
aagcttgcga
aatcctateg
catagaaggg
aatccatcct
tgtccagtea
tcggatgaat
gaccatcaag
tacaactgtg
caagaaacta
tcaatctgaa
gaagattgtc
gcaattggca
caacecaggcet
aatt

ataagctcat
gaacatcctce
ctgcagaggc
caaacccaaa
ccgaaaagcece
tgcttgatcet
aatttgggaa
caaccagttc
agtactcaat
gttectccaat
cttgctctga
caactggaga
aatgacataa
aaaatcatgg
agtaaccatg
gatgtaattt
aggaaggttc
aaggattgca
tctagtgagg

agagacaggc
tcrctggaaag
aaagatccaa
gaaaccgcega
gatcccaaac
aagtgggaaa
agaaaatctyg
ccccatcgat
cggatgggtg
caccgcetgea
atgtgaacga
cadaagtaga
ttggacttaa
acccgggagt
ctgttgttgt
cacttgatga
ctectcagaa
tcagcaaacc
ctcagctaat

60
120
180
240
300
360
420
480
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<220>
<223> cDNA

<400> 34

tgactgacct
ttaatcttge
ttaattaact
tttatctcca
catatcgtcc
gcaggagcay
gtecggcaac
cctacaattg
acagtgacaa
attccaactc
gtagctactg
gcggctatac
gtccaggeea
gtgataagtc
atcctcaatc
gcattgagte
gtggtcgaaa
ttgacaggcc
ctgccaactt
ttcattaaca
ttgatccaag
tataatgatg
agatgcacct
atagtttatg
ctacagcecga
cttgacgatc
aagcttgaaa
gcggtgaata
tctgcaatca
tegttaggtt
gtcgetgceta
ccacgatctg
catccattag
tctcggtcaa
gatccggaag
ttcctattca
tettaacacce
atcatatcta

35
18
DNA

<210>
<211l>
<212>
<213>

<220>
<223>

«400> 35
aattcagatc

<210> 36

in mRNA sense

ctaatcgaga
aagtactgat
ctgtattaat
aaatgattca
ttcaaatcat
gcagcecttga
ttatgtatta
actcgecgat
aactcctaca
ggaggagacg
ccgeacaagt
tcaatctcaa
cacaatcact
cagcaattac
tctatttgac
ctattacaat
aatctrtrtecaa
agattgtggg
taactgtaca
atcaagaagt
cctatcecge
cccaagtact
tctcteccagt
caaattgcag
gttcatceccce
tcagattcac
catcccagat
agagtctaag
catcagctac
taatattaat
atcgaaatag
atctcagtga
taatctcaaa
tttaggtaat
atccggaaag
tcttctttct
tgccataggce
ttttaaagaa

Cryptovirus

ccaatcct

ttacaccaac
cgttggcectac
aataacacta
aagaaaacag
gagcactata
tccagcagcece
tactgaggcce
tagtggatgt
gccgateggt
ccggtttgea
cactgcegea
aaatgcaatc
aggaacggcea
agcagccaat
cgagttgaca
tcaagcttta
tacccagata
attagatttyg
acctgcaacc
catggcccaa
atcgcaatgc
ctcagatgat
ggttgggagc
gtegatgctg
tgtaactgtc
catcactcaa
cttgectatt
tgatgcacta
gactacaagt
aatcttgctc
aatggagaat
gaaaaatcaa
gaaaaaaacg
cgagctgata
caaaaaagct
gtttgtaacc
tatccactgc
aaaa

c¢DNA in mRNA sense

tcaaactata
aacacaccaa
ctattccaat
atcatattaa
attcaatctc
ctcatgcaaa
tcatcagcat
aatataacat
gagaatttgg
ggggtggtga
gtagcactag
caaaaaacaa
gttcaagcag
tgtaaggccc
actatcttcc
aggatcctac
agtgragctyg
acctatatgce
cagatcatag
ttaccaacac
actattacac
acgatggcett
tttctcactc
tgcaagtgea
attgacatgce
ttggcecaatg
gatcegttygg
caacacttag
gtattatcca
agtgtagttg
tttgtttatc
cctgcaactc
ataggaccga
ccgtctegga
acaaggagaa
ctcattgttc
atcatctctt

ggtgggtagt
tattatccag
aactggaatt
gactacccta
tggtggtctc
tcggtgtcat
tcattgttgt
caatttcaag
agacgattag
ttggattagce
ttaaggcaaa
atgcagcagt
ttcaagatca
aagatgctat
acaatcaaat
tggggagtac
agcttctcte
agatggtcat
atctggccac
gtgttattgt
ccaacactgt
gocctecaagg
gattcgtgcect
tgcaacctgce
acaaatgtgt
taacctacaa
atatatcceca
cacaaagtga
taatagcaat
tgtggaagtt
ataattcagc
ttggaacaag
aactagtatt
aagctcaaat
caggaaacct
caactctaag
ctgccatact

PCT/US02/04117

acccecagtga
attagagagc
accagcttga
agcacgaacce
ctgtctattg
tccaacaaat
gaagttaatg
ctataatgeca
gaaccagttg
tgcattagga
tgaaaatact
tgcagatgtg
cataaacagt
cattggctca
tacaaaccct
cttgecgact
atcagggttg
aaaaattgag
catttctgca
gactggcagc
gtactgtagg
taacttgaca
gttcgatgga
tgccgtgatce
gagtctgcag
tagcaccatc
gaatttaget
cacatacctt
ctgtettgga
attgaccatt
attccaccac
ataagacagt
gaaagaactg
catgctgcct
aattatctgce
acacttgcta
tcetactcac
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<211> 18
<212> DNA
«213> Cryptovirus

<220>
<223> cDNA in mRNA sense

<400> 36
ctaaattgat atacctaa

<210> 37

<211> 18

<212> DNA

<213> Cryptovirus

<220>
<223> cDNA in mRNA sense

<400> 37
taatcgagat tacaccaa

<210> 38

<211> 18

<212> DNA

<213> Cryptovirus

<220>
«223> CDNA in mRNA sense

<400> 38
aactcaaact ataggtgg

<210> 39

<211> 18

<212> DNA

<213> Cryptovirus

<220>
<223> cDNA in mRNA sense

<400> 39
atcgagatta caccaact

<210> 40

<211> 18

<212> DNA

<213> Cryptovirus

<220>
<223> cDNA in mRNA sense

<400> 40
actcaaacta taggtggg

<210> 41
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<211> 18
<212> DNA
<213> Cryptovirus

<220>
«223> cDNA in mRNA sense

<400> 41
gtccttcaaa tcatgagc

<210> 42

<211> 18

<212> DNA

<213> Cryptovirus

<220>
«223> ¢DNA in mRNA sense

<400> 42
agcactataa ttcaatct

<210> 43

<211> 18

<212> DNA

<213> Cryptovirus

<220>
<223> CDNA in mRNA sense

<400> 43
tcatcecatta gtaatctc

<210> 44

<211> 18

<212> DNA

<213> Cryptovirus

<220>
<223> CDNA in mRNA sense

<400> 44
ttcagcattc caccaccce

<210> 45

<211l> 18

<212> DNA

<213> Cryptovirus

<220>
<223> cDNA in mRNA sencse

<400> 45
catccattag taatctea

<210> 46
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18
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18
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<211> 18
<212> DNA

<213> Cryptovirus

<220>

«223> cDNA in mRNA sense

<400> 46
tggecggegtyg

<210>
<211>
<212>
<213>

47
18
DNA

<220>
«223>

<400> 47
aatacgagtt

<210>
<211>
<212>
<213>

48
258
DNA

<220>
«<223> cDNA
<400> 48

ttacaccaac
cgttggctac
aataacacta
aagaaaacag
gagcactata

<210>
<211>
<212>
<213>

49
1656
DNA

<220>
<223> cDNA

<400> 49

atgagcacta
gatccagcag
tatactgagg
attagtggat
cagecegateg
cgeeggtttg
gtcactgceg
aaaaatgcaa

ctaggaacgg
acagcagcca

attaaaaa

Cryptovirus

tatggaat

Cryptovirus

cDNA in mRNA sense

in mRNA sense

tcaaactata
aacacaccaa
ctatteccaat
atcatattaa
attcaatc

Cryptovirus

ggtgggtagt
tattatccag
aactggaatt
gactacccta

in mRNA sense

taattcaatc
ccetcatgea
cctcatcage
gtaatataac
gtgagaattt
caggggtggt
cagtagcact
tccaaaaaac
cagttcaagc
attgtaaggce

tctggtggtc
aatcggtgtc
attcattgtt
atcaatttca
ggagacgatt
gattggatta
agttaaggca
aaatgcagca
agttcaagat
ccaagatgct

acccecagtga
attagagagc
accagcttga
agcacgaacc

tectgtetat
attccaacaa
gtgaagttaa
agctataatg
aggaaccagt
gctgcattag
aatgaaaata
gttgcagatg
cacataaaca
atcattggcet

ttaatcttge
ttaattaact
tttatctececa
catatcgtcece

tggcaggage
atgtcecggea
tgcctacaat
caacagtgac
tgattccaac
gagtagctac
ctgcggctat
tggtccaggce
gtgtgataag
caatcctcaa

PCT/US02/04117

aagtactgat
ctgtattaat
aaatgattca
ttcaaatcat

aggcagectt
acttatgtat
tgactcgeeg
aaaactccta
tcggaggaga
tgecgeacaa
actcaatctc
cacacaatea
tccagcaatt
tctctatttyg
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accgagttga
attcaagctt
aatacccaga
cgattagatt
caacctgcaa
gtcatggcecce
gcatcgcaat
ctctcagatyg
gtggttggga
aggtcgatgce
cctgtaactg
accatcactc
atcttgecta
agtgatgcac
acgactacaa
ataatcttgce
agaatggaga
gagaaaaatc

caactatctt
taaggatcct
taagtgcagc
tgacctatat
cccagatcat
aattaccaac
gcactattac
atacgatggc
gctttctecac
tgtgcaagtg
tcattgacat
aattggccaa
ttgatcegtt
tacaacacttc
gtgtattatc
tcagtgtagt
attttgttta
aacctgcaac

ccacaatcaa
actggggagt
tgagcttete
gcagatggtc
agatctggcece
acgtgttatt
acccaacact
ttgcctccaa
tcgattcgtg
catgcaacct
gcacaaatgt
tgtaacctac
ggatatatcce
agcacaaagt
cataatagca
tgtgtggaag
tcataattca
tcttggaaca

attacaaacc
accttgccga
tcatcagggt
ataaaaattg
accatttctyg
gtgactggca
gtgtactgta
ggtaacttga
ctgttcgatyg
gctgecegtga
gtgagtctgc
aatagcacca
cagaatttag
gacacatacce
atctgtcttg
ttattgacca
gcattccace
agataa

- 78 -

ctgcattgag
ctgtggtcga
tgttgacagg
agctgccaac
cattcattaa
gcttgatcca
ggtataatga
caagatgcac
gaatagttta
tcctacagcece
agcttgacga
tcaagcttga
ctgcggtgaa
tttctgcaat
gatcgttagg
ttgtcgetge
acccacgatc

PCT/US02/04117

tcctattaca
aaaatctttc
ccagattgtg
cttaactgta
caatcaagaa
agcctatcce
tgcccaagta
cttctcteca
tgcaaattgc
gagttcatcc
tctcagattc
aacatcccag
taagagtcta
cacatcagect
tttaatatta
taatcgaaat
tgatctcagt

660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1656



	Abstract
	Description
	Claims
	Drawings
	Gene Sequence

