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ABSTRACT 

Peptides and polypeptides found in the hypothalamus region 
of the mammalian brain are described, particularly hypo 
cretin polypeptides and their uses. Hypocretin polypeptides 
are biologically active and produce electrical changes in 
neurons, loWer body temperature, and reduce food intake. 
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HYPOTHALAMUS-SPECIFIC POLYPEPTIDES 

REFERENCE TO RELATED APPLICATION 

[0001] This application claims the bene?t of US. Provi 
sional Application Ser. No. 60/1023,220, ?led Aug. 2, 1996, 
Which is explicitly incorporated by reference, as are all 
references cited herein. 

GOVERNMENTAL RIGHTS 

[0002] This invention Was made With governmental sup 
port from the United States Government, National Institutes 
of Health, Grants GM32355 and NS33396; the United States 
Government has certain rights in the invention. 

FIELD OF THE INVENTION 

[0003] This invention relates to the identi?cation, isola 
tion, sequencing, use, and expression of hypothalamus 
speci?c proteins and fragments thereof. 

BACKGROUND OF THE INVENTION 

[0004] The hypothalamus, a phylogenetically ancient 
region of the mammalian brain, is responsible for the 
integration of the central nervous system and the endocrine 
system and is particularly related to the physiological 
response to stress. In contrast to laminar cortical structures 
such as the cerebellum and hippocampus Whose ?nal func 
tions rely on innervation from the thalamus and brain stem, 
the hypothalamus is organiZed as a collection of distinct, 
autonomously active nuclei With discrete functions. Ablation 
and electrical stimulation studies and medical malfunctions 
have implicated several of these nuclei as central regulatory 
centers for major autonomic and endocrine homeostatic 
systems mediating processes such as reproduction, lactation, 
?uid balance, metabolism, and aspects of behaviors, such as 
circadian rhythinicity, basic emotions, feeding and drinking, 
mating activities, and responses to stress, as Well as normal 
development of the immune system (Shepherd, G. M., 
Neurobiology, 3rd ed. Oxford University Press, NeW York, 
1994). Distinct hormones and releasing factors have been 
associated With some of these nuclei but, at best, the 
organiZations and molecular operations of these structures 
are only partially understood. 

[0005] A substantial portion of a mammal’s genetic 
endoWment is dedicated to the function of its central nervous 
system, as evidenced by the substantial number of mRNAs 
selectively expressed in the brain (Sutcliffe, J. G.,Ann. Rev. 
Neurosci. 11:157-198, 1988). Many of these have been 
observed to be selectively associated With distinct neural 
subsets. Existing knoWledge of the expression of speci?c 
hypothalamic hormones and releasing factors suggests that 
ensembles of mRNAs selectively associated With discrete 
hypothalamic nuclei may encode proteins singularly asso 
ciated With the unique functions of those nuclei. 

SUMMARY OF THE INVENTION 

[0006] The present invention provides peptides and 
polypeptides found in the hypothalamus region of the mam 
malian brain. Preferably, the peptides and polypeptides are 
enriched in the hypothalamus relative to other regions of the 
brain. More preferably the peptides and polypeptides are 
speci?c to the hypothalamus. One embodiment is the rat 
polypeptide hypocretin also referred to as, H35 protein or 
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clone 35 protein (SEQ ID NO: 1) and polypeptide analogs 
thereof having at least one conservative amino acid substi 
tution. Another embodiment is the mouse hypocretin 
polypeptide (SEQ ID NO: 2) and polypeptide analogs 
thereof having at least one conservative amino acid substi 
tution. 

[0007] The present invention also provides polynucle 
otides encoding peptides and polypeptides found in the 
hypothalamus region of the brain. Preferably, the polynucle 
otides encoding peptides and polypeptides are enriched in 
the hypothalamus relative to other regions of the brain. More 
preferably the polynucleotides encoding peptides and 
polypeptides are speci?c to the hypothalamus. One embodi 
ment is a polynucleotide chosen from the group consisting 
of the polynucleotide of SEQ ID NO: 3, a polynucleotide 
having at least about 95% of its nucleotide sequence iden 
tical to the polynucleotide of SEQ ID NO: 3, and polynucle 
otides hybridiZing to the polynucleotide of SEQ ID NO: 3. 
Another embodiment is a polynucleotide chosen from the 
group consisting of the polynucleotide of SEQ ID NO: 4, a 
polynucleotide having at least about 95% of its nucleotide 
sequence identical to the polynucleotide of SEQ ID NO: 3, 
and polynucleotides hybridiZing to the polynucleotide of 
SEQ ID NO: 4. 

[0008] Also provided are vectors for the expression of the 
novel polynucleotides operably linked to control sequences 
capable of directing the production of the novel polypeptides 
in suitable host cells. 

[0009] In other aspects this invention provides pharma 
ceutical compositions of the polynucleotides, polypeptides 
and peptides, antibodies to the peptides and polypeptides as 
Well as compositions thereof. This invention also provides 
assay methods and kits for practicing the methods, and 
methods for using the polynucleotides, peptides and 
polypeptides for diagnostic and therapeutic purposes. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0010] 
[0011] FIG. 1 shoWs the results of subtractive screening, 
enriched for sequences selectively expressed in hypothala 
mus. Replicate dot blots on Which the indicated masses of 
plasmid DNA for clones of neuron-speci?c enolase (NSE), 
cyclophilin, proopiomelanocortin (POMC), vasopressin, the 
vector pT7T3D, protein kinase C6 (PKCo) and groWth 
hormone (GH) Were manually spotted and hybridiZed With 
cDNA probes made from cRNA transcribed from the target 
or subtracted libraries, or an equal mixture of the cerebellum 
and hippocampus driver libraries. Comparison of the signal 
intensities for the vasopressin dilution series dots at several 
levels of autoradiographic exposure suggested a 20-to-30 
fold increase in the speci?c activity of vasopressin cDNA. 

[0012] FIG. 2. shoWs the results of cDNA library South 
ern blotting With clones representative of the four distribu 
tion classes. The electrophoretic lanes contain the cerebel 
lum ?rst driver library (D1), the hippocampus second driver 
library (D2), and the hypothalamus target library (T) cleaved 
With HaeIII and hybridiZed With the inserts from clone 35 
(Panel A), clone 10 (Panel B), clone 86 (Panel C) and clone 
19 (Panel D). 
[0013] FIG. 3 distribution of hypothalamic mRNAs. 
Northern blots With poly(A)+ RNA isolated from extracts of 

In the DraWings, 
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Whole brain, olfactory bulb, cerebral cortex, hippocampus, 
hypothalamus, thalamus, cerebellum, pituitary, liver, kidney 
and heart Were probed With cDNA inserts from the indicated 
clones. A cyclophilin probe Was included in the series as a 
control for comparable blot loading and RNA integrity. The 
tWo hypothalamus samples represent inadvertent mixtures 
of approximately equal parts of hypothalamus and striatum. 
The expression patterns are grouped into four classes (A,B, 
C,D). Only the regions of the blots containing the hybridiZed 
signal are shoWn. 

[0014] FIG. 4 depicts the expression patterns analyZed by 
in situ hybridiZation, shoWing coronal sections of rat brains 
hybridiZed With single stranded RNA probes corresponding 
to the inserts of A, clone 35; B, clone 6; C, clone 10; D, clone 
20; E, clone 29 and F, clone 21. 

[0015] FIG. 5 shoWs a comparison of rat and mouse 
cDNA and amino acid sequences corresponding to clone 35 
and the amino acid sequence of the peptide hormone secre 
tin. A. The amino acid sequence is listed on the top line, the 
rat nucleotide sequence on the second line and the mouse 
nucleotide sequence is listed on the third line. Differences in 
nucleotide sequences are indicated by asterisks beloW each 
different base, amino acid differences are indicated by 
alternatives (rat/mouse) listed above the encoding triplets. 
Tandem basic amino acids (putative sites for proteolytic 
maturation) are indicated in bold italics, as is the serine 
residue most likely to represent the end of the secretion 
signal. B. Alignment of hcrt1 and hcrt2 amino acid 
sequences With the amino acid sequence of secretin. The ?rst 
9 amino acid residues of secretin have been repeated to 
indicate apparent circular permutation. The identities 
betWeen the hypocretins and members of the glucagon/ 
vasoactive intestinal polypeptidelsecretin family -C. 
Pehmann, R. Goke, B. Goke, Endocrine RevieWs, 16, 390 
(1995)) are indicated by asterisks; the hcrt1 and hcrt2 
consensus residues appear above the alignment. 

[0016] FIG. 6 shoWs the cDNA and amino acid sequence 
of clone 29. 

[0017] FIG. 7 is a graphical representation of the results 
of voltage clamp experiments on isolated in vitro rat hypo 
thalamic cells, in Which application of 1 pg hcrt2 produced 
electrical responses in adult but not immature neurons. 

DETAILED DESCRIPTION OF EMBODIMENTS 

[0018] The folloWing de?nitions are set forth to illustrate 
and de?ne the meaning and scope of the various terms used 
to describe the invention herein. All patents and other 
publications mentioned in this speci?cation are expressly 
incorporated by reference herein. 

[0019] A. De?nitions 

[0020] Amino Acid Residue: An amino acid formed upon 
chemical digestion (hydrolysis) of a polypeptide at its pep 
tide linkages. The amino acid residues described herein are 
preferably in the “L” isomeric form. HoWever, residues in 
the “D” isomeric form can be substituted for any L-amino 
acid residue, as long as the desired functional property is 
retained by the polypeptide. NH2 refers to the free amino 
group present at the amino terminus of a polypeptide. 
COOH refers to the free carboxy group present at the 
carboxy terminus of a polypeptide. The standard polypep 
tide nomenclature (described in J. Biol. Chem, 243:3552-59 
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(1969) and adopted at 37 CFR §1.822(b)(2)) that provides 
one letter and three letter codes for amino acid residues is 
used. 

[0021] It should be noted that all amino acid residue 
sequences represented herein by formulae have a left- to 
right orientation in the conventional direction of amino 
terminus to carboxy terminus. In addition, the phrase “amino 
acid residue” is broadly de?ned to include modi?ed and 
unusual amino acids, such as those listed in 37 CFR 
1.822(b)(4), and incorporated herein by reference. Further 
more, it should be noted that a dash at the beginning or end 
of an amino acid residue sequence indicates a peptide bond 
to a further sequence of one or more amino acid residues or 

a covalent bond to an amino-terminal group such as NH2 or 
acetyl or to a carboxy-terminal group such as COOH. 

[0022] Recombinant DNA molecule: a DNA molecule 
produced by operatively linking tWo DNA segments. Thus, 
a recombinant DNA molecule is a hybrid DNA molecule 
comprising at least tWo nucleotide sequences not normally 
found together in nature. 

[0023] Receptor: A receptor is a molecule, such as a 
protein, glycoprotein and the like, that can speci?cally 
(non-randomly) bind to another molecule. 

[0024] Antibody: The term antibody in its various gram 
matical forms is used herein to refer to immunoglobulin 
molecules and immunologically active portions of immu 
noglobulin molecules, i.e., molecules that contain an anti 
body combining site or paratope. Exemplary antibody mol 
ecules are intact immunoglobulin molecules, substantially 
intact immunoglobulin molecules and portions of an immu 
noglobulin molecule, including those portions knoWn in the 
art as Fab, Fab‘, and F(ab‘)z_ 
[0025] Antibody Combining Site: An antibody combining 
site is that structural portion of an antibody molecule com 
prised of a heavy and light chain variable and hypervariable 
regions that speci?cally binds (immunoreacts With) an anti 
gen. The term immunoreact in its various forms means 
speci?c binding betWeen an antigenic determinant-contain 
ing molecule and a molecule containing an antibody com 
bining site such as a Whole antibody molecule or a portion 
thereof. 

[0026] Monoclonal Antibody: A monoclonal antibody in 
its various grammatical forms refers to a population of 
antibody molecules that contain only one species of anti 
body combining site capable of immunoreacting With a 
particular epitope. A monoclonal antibody thus typically 
displays a single binding af?nity for any epitope With Which 
it immunoreacts. A monoclonal antibody may therefore 
contain an antibody molecule having a plurality of antibody 
combining sites, each immunospeci?c for a different 
epitope, e.g., a bispeci?c monoclonal antibody. 

[0027] Upstream: In the direction opposite to the direction 
of DNA transcription, and therefore going from 5‘ to 3‘ on 
the non-coding strand, or 3‘ to 5‘ on the mRNA. 

[0028] DoWnstream: Further along a DNA sequence in the 
direction of sequence transcription or read out, that is 
traveling in a 3‘- to 5‘-direction along the non-coding strand 
of the DNA or 5‘- to 3‘-direction along the RNA transcript. 

[0029] Polypeptide: A linear series of amino acid residues 
connected to one another by peptide bonds betWeen the 
alpha-amino group and carboxy group of contiguous amino 
acid residues. 
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[0030] Protein: Alinear series of more than 50 amino acid 
residues connected one to the other as in a polypeptide. 

[0031] Substantially Puri?ed or Isolated: When used in the 
context of polypeptides or proteins, the terms describe those 
molecules that have been separated from components that 
naturally accompany them. Typically, a monomeric protein 
is substantially pure When at least about 60% to 75% of a 
sample exhibits a single polypeptide backbone. Minor vari 
ants or chemical modi?cations typically share the same 
polypeptide sequence. A substantially puri?ed protein Will 
typically comprise over about 85% to 90% of a protein 
sample, more usually about 95%, and preferably Will be over 
about 99% pure. 

[0032] Protein or polypeptide purity or homogeneity may 
be indicated by a number of means Well knoWn in the art, 
such as polyacrylamide gel electrophoresis of a sample, 
folloWed by visualization thereof by staining. For certain 
purposes, high resolution is needed and high performance 
liquid chromatography (HPLC) or a similar means for 
puri?cation utiliZed. 

[0033] Synthetic Peptide: A chemically produced chain of 
amino acid residues linked together by peptide bonds that is 
free of naturally occurring proteins and fragments thereof. 

[0034] Nucleic acid or polynucleotide sequence: includes, 
but is not limited to, eucaryotic mRNA, cDNA, genomic 
DNA, and synthetic DNA and RNA sequences, comprising 
the natural nucleoside bases adenine, guanine, cytosine, 
thymidine, and uracil. The term also encompasses sequences 
having one or more other bases including, but not limited to 
4-acetylcytosine, 8-hydroxy-N6-methyladenine, aZiridinyl 
cytosine, pseudoisocytosine, 5-carboxyhydroxylmethyl)u 
racil, S-?uorouracil, S-bromouracil, S-carboxymethylami 
nomethyl-2-thiouracil, 5-carboxymethylaminomethyluracil, 
dihydrouracil, inosine, N6-isopentenyl-adenine, l-methy 
ladenine, l-methylpseudouracil, l-methylguanine, 1-me 
thyl-inosine, 2,2-dimethylguanine, 2-methyladenine, 2-me 
thylguanine, 3-methyl-cytosine, S-methylcytosine, 
N6-methyladenine, 7-methylguanine, S-methyl-aminom 
ethyluracil, 5-methoxyaminomethyl-2-thiouracil, beta-D 
mannosylqueosine, 5‘-methoxycarbonylmethyluracil, 
S-methoxyuracil, 2-methylthio-N6-isopentenyladenine, 
uracil-S-oxyacetic acid methylester, uracil-S-oxyacetic acid, 
oxybutoxosine, pseudouracil, queosine, 2-thiocytosine, 
5-methyl-2-thiouracil, 2-thiouracil, 4-thiouracil, S-methylu 
racil, and 2,6-diaminopurine. 

[0035] Coding sequence or open reading frame: a poly 
nucleotide or nucleic acid sequence Which is transcribed (in 
the case of DNA) or translated (in the case of mRNA) into 
a polypeptide in vitro or in vivo 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‘ (amino) terminus and a translation stop codon 
at the 3‘ (carboxy) terminus. A transcription termination 
sequence Will usually be located 3‘ to the coding sequence. 

[0036] Nucleic acid control sequences: translational start 
and stop codons, promoter sequences, ribosome binding 
sites, polyadenylation signals, transcription termination 
sequences, upstream regulatory domains, enhancers, and the 
like, as are necessary and suf?cient for the transcription and 
translation of a given coding sequence in a de?ned host cell. 
Examples of control sequences suitable for eucaryotic cells 
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are promoters, polyadenylation signals, and enhancers. All 
of these control sequences need not be present in a recom 
binant vector so long as those necessary and suf?cient for the 
transcription and translation of the desired gene are present. 

[0037] Operably or operatively linked: the con?guration 
of the coding and control sequences so as to perform the 
desired function. Thus, control sequences operably linked to 
a coding sequence are capable of effecting the expression of 
the coding sequence. A coding sequence is operably linked 
to or under the control of transcriptional regulatory regions 
in a cell When DNA polymerase Will bind the promoter 
sequence and transcribe the coding sequence into mRNA 
that can be translated into the encoded protein. The control 
sequences need not be contiguous With the coding sequence, 
so long as they function to direct the expression thereof. 
Thus, for example, intervening untranslated yet transcribed 
sequences can be present betWeen a promoter sequence and 
the coding sequence and the promoter sequence can still be 
considered “operably linked” to the coding sequence. 

[0038] Heterologous and exogenous: as they relate to 
nucleic acid sequences such as coding sequences and control 
sequences, denote sequences that are not normally associ 
ated With a region of a recombinant construct, and are not 
normally associated With a particular cell. Thus, a “heter 
ologous” region of a nucleic acid construct is an identi?able 
segment of nucleic acid Within or attached to another nucleic 
acid molecule that is not found in association With the other 
molecule in nature. For example, a heterologous region of a 
construct could include a coding sequence ?anked by 
sequences not found in association With the coding sequence 
in nature. Another example of a heterologous coding 
sequence is a construct Where the coding sequence itself is 
not found in nature (e.g., synthetic sequences having codons 
different from the native gene). Similarly, a host cell trans 
formed With a construct Which is not normally present in the 
host cell Would be considered heterologous for purposes of 
this invention. 

[0039] Expression system: polynucleotide sequences con 
taining a desired coding sequence and control sequences in 
operable linkage, so that cells transformed With these 
sequences are capable of producing the encoded product. In 
order to effect transformation, the expression system may be 
included on a discrete vector; hoWever, the relevant poly 
nucleotide may also be integrated into the host chromosome. 

[0040] Vector: a recombinant polynucleotide comprised of 
single strand, double strand, circular, or supercoiled DNA or 
RNA. A typical vector may be comprised of the folloWing 
elements operatively linked at appropriate distances for 
alloWing functional gene expression: replication origin, pro 
moter, enhancer, 5‘ mRNA leader sequence, ribosomal bind 
ing site, nucleic acid cassette, termination and polyadeny 
lation sites, and selectable marker sequences. One or more 
of these elements may be omitted in speci?c applications. 
The nucleic acid cassette can include a restriction site for 
insertion of the nucleic acid sequence to be expressed. In a 
functional vector the nucleic acid cassette contains the 
nucleic acid sequence to be expressed including translation 
initiation and termination sites. An intron optionally may be 
included in the construct, preferably 2100 bp and placed 5‘ 
to the coding sequence. 

[0041] Avector is constructed so that the particular coding 
sequence is located in the vector With the appropriate 



US 2003/0176666 A1 

regulatory sequences, the positioning and orientation of the 
coding sequence With respect to the control sequences being 
such that the coding sequence is transcribed under the 
“control” of the control sequences. Modi?cation of the 
sequences encoding the particular protein of interest may be 
desirable to achieve this end. For example, in some cases it 
may be necessary to modify the sequence so that it may be 
attached to the control sequences With the appropriate ori 
entation; or to maintain the reading frame. The control 
sequences and other regulatory sequences may be ligated to 
the coding sequence prior to insertion into a vector. Alter 
natively, the coding sequence can be cloned directly into an 
expression vector Which already contains the control 
sequences and an appropriate restriction site Which is in 
reading frame With and under regulatory control of the 
control sequences. 

[0042] Suitable marker sequences for identi?cation and 
isolation of correctly transfected cells include the thymidine 
kinase (tk), dihydrofolate reductase (DHFR), and aminogly 
coside phosphotransferase genes. The latter imparts 
resistance to the aminoglycoside antibiotics, such as kana 
mycin, neomycin, and geneticin. These, and other marker 
genes such as those encoding chloramphenicol acetyltrans 
ferase (CAT) and [3-galactosidase ([3-gal), may be incorpo 
rated into the primary nucleic acid cassette along With the 
gene expressing the desired therapeutic protein, or the 
selection markers may be contained on separate vectors and 
cotransfected. 

[0043] The term “biochemically equivalent variations” 
means protein or nucleic acid sequences Which differ in 
some respect from the speci?c sequences disclosed herein, 
but nonetheless exhibit the same or substantially the same 
functionality. In the case of cDNA, for example, this means 
that modi?ed sequences Which contain other nucleic acids 
than those speci?cally disclosed are encompassed, provided 
that the alternate cDNA encodes mRNA Which in turn 
encodes a protein of this invention. Such modi?cations may 
involve the substitution of only a feW nucleic acids, or many. 
The modi?cations may involve substitution of degenerate 
coding sequences or replacement of one coding sequence 
With another; introduction of non-natural nucleic acids is 
included. Preferably, the modi?ed nucleic acid sequence 
hybridiZes to and is at least 95% complementary to the 
sequence of interest. 

[0044] Similarly, in the case of the proteins and polypep 
tides of this invention, alterations in the amino acid sequence 
Which do not affect functionality may be made. Such “bio 
chemically equivalent muteins” may involve replacement of 
one amino acid With another, use of side chain modi?ed or 
non-natural amino acids, and truncation. The skilled artisan 
Will recogniZe Which sites are most amenable to alteration 
Without affecting the basic function. 

[0045] The expression products described herein are pro 
teins and polypeptides having a de?ned chemical sequence. 
HoWever, the precise structure depends on a number of 
factors, particularly chemical modi?cations common to pro 
teins. For example, since all proteins contain ioniZable 
amino and carboxyl groups, the protein may be obtained in 
acidic or basic salt form, or in neutral form. The primary 
amino acid sequence may be derivatiZed using sugar mol 
ecules (glycosylation) or by other chemical derivatiZations 
involving covalent or ionic attachment With, for example, 
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lipids, phosphate, acetyl groups and the like, often occurring 
through association With saccharides. These modi?cations 
may occur in vitro, or in vivo, the latter being performed by 
a host cell through post-translational processing systems. 
Such modi?cations may increase or decrease the biological 
activity of the molecule, and such chemically modi?ed 
molecules are also intended to come Within the scope of the 
invention. 

[0046] B. Hypocretin Proteins and Polypeptides 

[0047] Hypocretin or clone H35, has been cloned in both 
rat and mouse. The amino acid residue sequence in these tWo 
mammalian species is not identical but is suf?ciently similar 
to permit generaliZation regarding function, and so that one 
can identify and isolate the hypocretin gene in any mam 
malian species. 

[0048] Variations at both the amino acid and nucleotide 
sequence level are described in isolates of hypocretin, and 
such variations are not to be construed as limiting. For 
example, allelic variation Within a mammalian species can 
tolerate a several percent difference betWeen isolates of a 
type of hypocretin, Which differences comprise non-delete 
rious variant amino acid residues. Thus a protein of about 
95% homology, and preferably at least 98% homology, to a 
disclosed hypocretin is considered to be an allelic variant of 
the disclosed hypocretin, and therefore is considered to be a 
hypocretin of this invention. 

[0049] As disclosed herein, hypocretin is produced ?rst in 
vivo in precursor form, and is then processed into smaller 
polypeptides having biological activity as described herein. 
Insofar as these different polypeptide forms are useful, the 
term hypocretin protein or polypeptide connotes all species 
of polypeptide having an amino acid residue sequence 
derived from the hypocretin gene. 

[0050] The complete coding nucleotide sequence, clone 
35, of rat H35 cDNA is 569 nucleotides in length, and is 
listed in SEQ ID NO 3. The complete preprohypocretin 
cDNA clone presents a 390 nucleotide open reading frame 
(ORF) plus triplet termination codons (FIG. 5). There is a 
N-terminal signal peptide With a cleavage site betWeen 
amino acid positions 27 and 28, corresponding to a cleavage 
site after nucleotide position 172 of SEQ ID NO: 3. 

[0051] Translation of this rat cDNA sequence produces a 
novel protein of 130 amino acid residues, referred to as rat 
preprohypocretin. The amino acid sequence of rat prepro 
hypocretin is listed in SEQ ID NO: 1. The amino acid 
sequence of mouse preprohypocretin is listed in SEQ ID 
NO: 2. 

[0052] A hypocretin protein of this invention can be in a 
variety of forms, depending upon the use therefor, as 
described herein. For example, a hypocretin an be isolated 
from a natural tissue. 

[0053] Alternatively, a hypocretin protein of this invention 
can be a recombinant protein, that is, produced by recom 
binant DNA methods as described herein. A recombinant 
hypocretin protein need not necessarily be substantially 
pure, or even isolated, to be useful in certain embodiments, 
although recombinant production methods are a preferred 
means to produce a source for further puri?cation to yield an 
isolated or substantially pure receptor composition. A 
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recombinant hypocretin protein can be present in or on a 
mammalian cell line or in crude extracts of a mammalian 
cell line. 

[0054] In one embodiment, a hypocretin protein is sub 
stantially free of other neuropeptides, so that the purity of a 
hypocretin reagent, and thus freedom from pharmacologi 
cally distinct proteins, facilitates use in the screening meth 
ods. The recombinant production methods are ideally suited 
to produce signi?cantly improved purity in this regard, 
although biochemical puri?cation methods from natural 
sources are also included. In this regard, a hypocretin protein 
is substantially free from other neuropeptides if there are 
insuf?cient other neuropeptides such that pharmacological 
cross-reactivity is not detected in conventional screening 
assays for ligand binding or biological activity. Alterna 
tively, recombinant hypocretin fusion proteins can be pro 
duced by joining nucleotides encoding additional amino acid 
residue sequence in proper reading frame at the 3‘ end of the 
hypocretin sequence. The fusion protein thus produced 
exhibits properties of the added amino acid sequence in 
addition to the properties of hypocretin. For example, the 
additional amino acid sequence may serve to help identify 
and purity the recombinantly produced hypocretin fusion 
protein. One preferred hypocretin fusion protein is hypocre 
tin-poly(His). 
[0055] Preferably, a hypocretin protein of this invention is 
present in a composition in an isolated form, i.e., comprising 
at least about 0.1 percent by Weight of the total composition, 
preferably at least 1%, and more preferably at least about 
90%. Particularly preferred is a substantially pure prepara 
tion of hypocretin, that is at least 90% by Weight, and more 
preferably at least 99% by Weight. Biochemical methods 
useful for the enrichment and preparation of an isolated 
hypocretin based on the chemical properties of a polypeptide 
are Well knoWn, and can be routinely used for the production 
of proteins Which are enriched by greater than 99% by 
Weight. 
[0056] An isolated or recombinant hypocretin protein of 
this invention can be used for a variety of purposes, as 
described further herein. Ahypocretin protein can be used as 
an immunogen to produce antibodies immunoreactive With 
hypocretin. Hypocretin proteins can be used in in vitro 
ligand binding assays for identifying ligand binding speci 
?cities, and agonists or antagonists thereto, to characteriZe 
candidate pharmaceutical compounds useful for modulating 
hypocretin function, and as therapeutic agents for effecting 
hypocretin functions. Other uses Will be readily apparent to 
one skilled in the art. 

[0057] Furthermore, the invention includes analogs of a 
hypocretin protein of this invention. An analog is a man 
made variant Which exhibits the qualities of a hypocretin of 
this invention in terms of immunological reactivity, ligand 
binding capacity or the like functional properties of a 
hypocretin protein of this invention. An analog can therefore 
be a cleavage product of hypocretin, can be a polypeptide 
corresponding to a portion of hypocretin, can be hypocretin 
polypeptide in Which a membrane anchor has been removed, 
and can be a variant hypocretin sequence in Which some 
amino acid residues have been altered, to name a feW 
alternatives. 

[0058] Insofar as the present disclosure identi?es hypo 
cretin from different mammalian species, the present inven 
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tion is not to be limited to a hypocretin protein derived from 
one or a feW mammalian species. Thus, the invention 
includes a mammalian hypocretin protein, Which can be 
derived, by recombinant DNA or biochemical puri?cation 
from natural sources, from any of a variety of species 
including man, mouse, rabbit, rat, dog, cat, sheep, coW, and 
the like mammalian species, Without limitation. Human and 
agriculturally relevant animal species are particularly pre 
ferred. 

[0059] Exemplary hypocretin species identi?ed herein are 
rat and mouse hypocretin. 

[0060] The amino acid reside sequence of rat preprohypo 
cretin is shoWn in SEQ ID NO 1, and corresponding 
nucleotide (cDNA) of rat preprohypocretin is shoWn in SEQ 
ID NO 3. 

[0061] The amino acid residue sequence of mouse pre 
prohypocretin is shoWn in SEQ ID NO 2, and corresponding 
nucleotide (cDNA) of mouse preprohypocretin is shoWn in 
SEQ ID NO 4. 

[0062] A hypocretin protein of this invention can be 
prepared by a variety of means, although expression in a 
mammalian cell using a recombinant DNA expression vec 
tor is preferred. Exemplary production methods for a recom 
binant hypocretin are described in the Examples. 

[0063] The invention also provides a method for the 
production of isolated hypocretin proteins, either as intact 
hypocretin protein, as fusion proteins or as smaller polypep 
tide fragments of hypocretin. The production method gen 
erally involves inducing cells to express a hypocretin protein 
of this invention, recovering the hypocretin from the result 
ing cells, and purifying the hypocretin so recovered by 
biochemical fractionation methods, using a speci?c antibody 
of this invention, or other chemical procedures. 

[0064] The inducing step can comprise inserting a recom 
binant DNA vector encoding a hypocretin protein, or frag 
ment thereof, of this invention, Which recombinant DNA is 
capable of expressing a hypocretin, into a suitable host cell, 
and expressing the vector’s hypocretin gene. 

[0065] As used herein, the phrase “hypocretin polypep 
tide” refers to a polypeptide having an amino acid residue 
sequence that comprises an amino acid residue sequence that 
corresponds, and preferably is identical, to a portion of a 
hypocretin of His invention. 

[0066] A hypocretin polypeptide of this invention is char 
acteriZed by its ability to immunologically mimic an epitope 
(antigenic determinant) expressed by a hypocretin of this 
invention. Such a polypeptide is useful herein as a compo 
nent in an inoculum for producing antibodies that immu 
noreact With native hypocretin and as an antigen in immu 
nologic methods. Representative and preferred hypocretin 
polypeptides for use as an inununogen in an inoculum are 
shoWn herein. 

[0067] As used herein, the phrase “immunologically 
mimic” in its various grammatical forms refers to the ability 
of a hypocretin polypeptide of this invention to immunoreact 
With an antibody of the present invention that recogniZes a 
conserved native epitope of a hypocretin as de?ned herein. 

[0068] It should be understood that a subject polypeptide 
need not be identical to the amino acid residue sequence of 
a hypocretin receptor, so long as it includes the required 
sequence. 
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[0069] In addition, certain hypocretin polypeptides 
derived from receptor binding portions of hypocretin have 
the capacity to inhibit the binding of the hypocretin that 
Would normally bind a hypocretin receptor. Thus, the inven 
tion also includes hypocretin polypeptides Which are spe 
ci?cally designed for their capacity to mimic exposed 
regions of hypocretin involved in hypocretin receptor bind 
ing interactions and thereby receptor function. Therefore, 
these polypeptides have the capacity to function as analogs 
to hypocretin, and thereby block function. 

[0070] In addition, polypeptides corresponding to exposed 
domains have the ability to induce antibody molecules that 
immunoreact With a hypocretin of this invention at portions 
of hypocretin involved in receptor protein function, and 
therefor the antibodies are also useful at modulating normal 
hypocretin function. 

[0071] A hypocretin polypeptide is preferably no more 
than about 120 amino acid residues in length for reasons of 
ease of synthesis. Thus, it more preferred that a hypocretin 
polypeptide be no more that about 100 amino acid residues, 
still more preferably no more than about 50 residues, and 
optimally less than 40 amino acid residues in length When 
synthetic methods of production are used. Exemplary 
polypeptides are hcrt1 and hcrt2. 

[0072] The present invention also includes a hypocretin 
polypeptide that has an amino acid residue sequence that 
corresponds to the sequence of the hypocretin protein shoWn 
in the sequence listings, and includes an amino acid residue 
sequence represented by a formula selected from the group 
consisting of the polypeptides shoWn in the sequence list 
ings. In this embodiment, the polypeptide is further charac 
teriZed as having the ability to mimic a hypocretin epitope 
and thereby inhibits hypocretin function in a classic hypo 
cretin receptor activation assay, as described herein. 

[0073] Due to the three dimensional structure of a native 
folded hypocretin molecule, the present invention includes 
that multiple regions of hypocretin are involved in hypocre 
tin receptor function, Which multiple and various regions are 
de?ned by the various hypocretin polypeptides described 
above, A preferred hypocretin receptor ligand is hcrt. The 
ability of the above-described polypeptides to inhibit recep 
tor-ligand binding can readily be measured in a ligand 
binding assay as is shoWn in the Examples herein. Similarly, 
the ability of the above-described polypeptides to inhibit 
hypocretin receptor function can readily be measured in a 
receptor assay as is described herein. 

[0074] In another embodiment, the invention includes 
hypocretin polypeptide compositions that comprise one or 
more of the different hypocretin polypeptides described 
above Which inhibit hypocretin receptor function, admixed 
in combinations to provide simultaneous inhibition of mul 
tiple contact sites on the hypocretin receptor. 

[0075] A subject polypeptide includes any analog, frag 
ment or chemical derivative of a polypeptide Whose amino 
acid residue sequence is shoWn herein so long as the 
polypeptide is capable of mimicking an epitope of hypocre 
tin. Therefore, a present polypeptide can be subject to 
various changes, substitutions, insertions, and deletions 
Where such changes provide for certain advantages in its use. 
In this regard, a hypocretin polypeptide of this invention 
corresponds to, rather than is identical to, the sequence of a 
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hypocretin protein Where one or more changes are made and 
it retains the ability to induce antibodies that immunoreact 
With a hypocretin of this invention. 

[0076] The term “analog” includes any polypeptide hav 
ing an amino acid residue sequence substantially identical to 
a sequence speci?cally shoWn herein in Which one or more 
residues have been conservatively substituted With a func 
tionally similar residue and Which displays the ability to 
induce antibody production as described herein. 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. 

[0077] 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 binding activity. 

[0078] “Chemical derivative” refers to a subject polypep 
tide having one or more residues chemically derivatiZed by 
reaction of a functional side group. Such derivatiZed mol 
ecules include for example, those molecules in Which free 
amino groups have been derivatiZed to form amine hydro 
chlorides, 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-benZylhisti 
dine. Also included as chemical derivatives are those pep 
tides Which contain one or more naturally occurring amino 
acid derivatives of the tWenty standard amino acids. For 
examples: 4hydroxyproline may be substituted for proline; 
S-hydroxylysine may be substituted for lysine; 3-methylhis 
tidine may be substituted for histidine; homoserine may be 
substituted for serine; and ornithine may be substituted for 
lysine. D-amino acids may also be included in place of one 
or more L-amino acids. Polypeptides of the present inven 
tion also include any polypeptide having one or more 
additions and deletions or residues relative to the sequence 
of a polypeptide Whose sequence is shoWn herein, so long as 
the requisite activity is maintained. 

[0079] The term “fragment” refers to any subject polypep 
tide having an amino acid residue sequence shorter than that 
of a polypeptide Whose amino acid residue sequence is 
shoWn herein. 

[0080] When a polypeptide of the present invention has a 
sequence that is not identical to the sequence of a hypocretin 
polypeptide, it is typically because one or more conservative 
or non-conservative substitutions have been made, usually 
no more than about 30 number percent, more usually no 
more than 20 number percent, and preferably no more than 
10 number percent of the amino acid residues are substi 
tuted. Additional residues may also be added at either 
terminus for the purpose of providing a “linker” by Which 
the polypeptides of this invention can be conveniently 
affixed to a label or solid matrix, or carrier. Preferably the 
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linker residues do not form a hypocretin epitope, i.e., are not 
similar is structure to a hypocretin protein. 

[0081] Labels, solid matrices and carriers that can be used 
With the polypeptides of this invention are described here 
inbeloW. 

[0082] Amino acid residue linkers are usually at least one 
residue and can be 40 or more residues, more often 1 to 10 
residues, but do not form a hypocretin epitope. Typical 
amino acid residues used for linking are tyrosine, cysteine, 
lysine, glutamic and aspartic acid, or the like. In addition, a 
subject polypeptide can differ, unless otherWise speci?ed, 
from the natural sequence of a hypocretin protein by the 
sequence being modi?ed by terminal-NH2 acylation, e.g., 
acetylation, or thioglycolic acid amidation, by terminal 
carboxlyamidation, e.g., With ammonia, methylamine, and 
the like. 

[0083] When coupled to a carrier to form What is knoWn 
in the art as a carrier-hapten conjugate, a hypocretin 
polypeptide of the present invention is capable of inducing 
antibodies that immunoreact With hypocretin. In vieW of the 
Well established principle of immunologic cross-reactivity, 
the present invention therefore includes antigenically related 
variants of the polypeptides shoWn herein. An “antigenically 
related variant” is a subject polypeptide that is capable of 
inducing antibody molecules that immunoreact With a 
polypeptide described herein and With a hypocretin protein 
of this invention. 

[0084] Any peptide of the present invention may be used 
in the form of a pharmaceutically acceptable salt. Suitable 
acids Which are capable of forming salts With the peptides of 
the present invention include inorganic acids such as hydro 
chloric acid, hydrobromic acid, perchloric acid, nitric acid, 
thiocyanic acid, sulfuric acid, phosphoric acetic acid, pro 
pionic acid, glycolic acid, lactic acid, pyruvic acid, oxalic 
acid, malonic acid, succinic acid, maleic acid, fumaric acid, 
anthranilic acid, cinnamic acid, naphthalene sulfonic acid, 
sulfanilic acid or the like. 

[0085] Suitable bases capable of forming salts With the 
peptides of the present invention include inorganic bases 
such as sodium hydroxide, ammonium hydroxide, potas 
sium hydroxide and the like; and organic bases such as 
mono-, di- and tri-alkyl and aryl amines (e.g. triethylamine, 
diisopropyl amine, methyl amine, dimethyl amine and the 
like) and optionally substituted ethanolamines (e.g. ethano 
lamine, diethanolamine and the like). 

[0086] A hypocretin polypeptide of the present invention, 
also referred to herein as a subject polypeptide, can be 
synthesiZed by any of the techniques that are knoWn to those 
skilled in the polypeptide art, including recombinant DNA 
techniques. Synthetic chemistry techniques, such as a solid 
phase Merri?eld-type synthesis, are preferred for reasons of 
purity, antigenic speci?city, freedom from undesired side 
products, case of production and the like. An excellent 
summary of the many techniques available can be found in 
J. M. SteWard and J. D. Young, “Solid Phase Peptide 
Synthesis”, W. H. Freeman Co., San Francisco, 1969; M. 
Bodansky, et al., “Peptide Synthesis”, John Wiley & Sons, 
Second Edition, 1976 and J. Meienhofer, “Hornonal Proteins 
and Peptides”, Vol. 2, p. 46, Academic Press (NeW York), 
1983 for solid phase peptide synthesis, and E. Schroder and 
K. Kubke, “The Peptides”, Vol. 1, Academic Press (NeW 
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York), 1965 for classical solution synthesis, each of Which is 
incorporated herein by reference. Additional peptide syn 
thesis methods are described by Sutcliffe in US. Pat. Nos. 
4,900,811 and 5,242,798, Which are hereby incorporated by 
reference. Appropriate protective groups usable in such 
synthesis are described in the above texts and in J. F. W. 
McOmie, “Protective Groups in Organic Chemistry”, Ple 
num Press, NeW York, 1973, Which is incorporated herein by 
reference. 

[0087] In general, the solid-phase synthesis methods com 
prise the sequential addition of one or more amino acid 
residues or suitably protected amino acid residues to a 
groWing peptide chain. Normally, either the amino or car 
boxyl group of the ?rst amino acid residue is protected by a 
suitable, selectively removable protecting group. Adifferent, 
selectively removable protecting group is utiliZed for amino 
acids containing a reactive side group such as lysine. 

[0088] Using a solid phase synthesis as exemplary, the 
protected or derivatiZed amino acid is attached to an inert 
solid support through its unprotected carboxyl or amino 
group. The protecting group of the amino or carboxyl group 
is then selectively removed and the next amino acid in the 
sequence having the complimentary (amino or carboxyl) 
group suitably protected is admixed and reacted under 
conditions suitable for forming the amide linkage With the 
residue already attached to the solid support. The protecting 
group of the amino or carboxyl group is then removed from 
this neWly added amino acid residue, and the next amino 
acid (suitably protected) is then added, and so forth. After all 
the desired amino acids have been linked in the proper 
sequence, any remaining terminal and side group protecting 
groups (and solid support) are removed sequentially or 
concurrently, to afford the ?nal polypeptide. 

[0089] Ahypocretin polypeptide can be used, inter alia, in 
the diagnostic methods and systems of the present invention 
to detect a hypocretin receptor or hypocretin itself present in 
a body sample, or can be used to prepare an inoculum as 
described herein for the preparation of antibodies that immu 
noreact With conserved epitopes on hypocretin. 

[0090] In addition, certain of the hypocretin polypeptides 
of this invention can be used in the therapeutic methods of 
the present invention to inhibit hypocretin function as 
described further herein. 

[0091] C. Nucleic Acids and Polynucleotides 

[0092] The DNA segments of the present invention are 
characteriZed as including a DNA sequence that encodes a 
hypocretin protein of this invention. That is, the DNA 
segments of the present invention are characteriZed by the 
presence of some or all of a hypocretin structural gene. 
Preferably the gene is present as an uninterrupted linear 
series of codons Where each codon codes for an amino acid 
residue found in the hypocretin protein, i.e., a gene free of 
introns. 

[0093] One preferred embodiment is a DNA segment that 
codes an amino acid residue sequence that de?nes a hypo 
cretin protein as de?ned herein, and the DNA segment is 
capable of expressing a hypocretin protein of this invention. 
A preferred DNA segment codes for an amino acid residue 
sequence substantially the same as, and preferably consist 
ing essentially of, an amino acid residue sequence shoWn in 
the sequence listing for a hypocretin protein, such as in SEQ 
ID NOs 1 and 2. 
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[0094] The amino acid residue sequence of a protein or 
polypeptide is directly related via the genetic code to the 
deoxyribonucleic acid (DNA) sequence of the structural 
gene that codes for the protein. Thus, a structural gene or 
DNA segment can be de?ned in terms of the amino acid 
residue sequence, i.e., protein or polypeptide, for Which it 
codes. 

[0095] An important and Well knoWn feature of the genetic 
code is its degeneracy. That is, for most of the amino acids 
used to make proteins, more than one coding nucleotide 
triplet (codon) can code for or designate a particular amino 
acid residue. Therefore, a number of different nucleotide 
sequences may code for a particular amino acid residue 
sequence. Such nucleotide sequences are considered func 
tionally equivalent since they can result in the production of 
the same amino acid residue sequence in all organisms. 
Occasionally, a methylated variant of a purine or pyrimidine 
may be incorporated into a given nucleotide sequence. 
HoWever, such methylations do not affect the coding rela 
tionship in any Way. 

[0096] Anucleic acid is any polynucleotide or nucleic acid 
fragment, Whether it be a polyribonucleotide of polydeox 
yribonucleotide, i.e., RNA or DNA, or analogs thereof. In 
preferred embodiments, a nucleic acid molecule is in the 
form of a segment of duplex DNA, i.e, a DNA segment, 
although for certain molecular biological methodologies, 
single-stranded DNA or RNA is preferred. 

[0097] DNA segments (i.e., synthetic oligonucleotides) 
that encode portions of hypocretin proteins can easily be 
synthesized by chemical techniques, for example, the phos 
photriester method of Matteucci, et al., (J. Am. Chem. Soc., 
103:3185-3191, 1981) or using automated synthesis meth 
ods. In addition, larger DNA segments can readily be 
prepared by Well knoWn methods, such as synthesis of a 
group of oligonucleotides that de?ne the DNA segment, 
folloWed by hybridization and ligation of oligonucleotides 
to build the complete segment. 

[0098] Of course, by chemically synthesizing the coding 
sequence, any desired modi?cations can be made simply by 
substituting the appropriate bases for those encoding the 
native amino acid residue sequence. 

[0099] Furthermore, DNA segments consisting essentially 
of structural genes encoding a hypocretin protein can be 
obtained from recombinant DNA molecules containing a 
gene that de?nes a hypocretin protein of this invention, and 
can be subsequently modi?ed, as by site directed mutagen 
esis, to introduce any desired substitutions. 

[0100] 1. Cloning Hypocretin Genes 

[0101] Hypocretin genes of this invention can be cloned 
by a variety of cloning methods and from any mammalian 
species. The cloning is based on the observation that there is 
a signi?cant degree of homology betWeen mammalian spe 
cies for any given hypocretin of this invention, and therefor 
can be conducted according to the general methods 
described in the Examples, using nucleic acid homology 
strategies. 

[0102] A typical degree of homology required to success 
fully clone a hypocretin is at least about 80% homologous at 
the DNA level, and at least about 90% homologous at the 
protein level. Preferred cloning strategies for isolating a 
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nucleic acid molecule that encodes a hypocretin molecule of 
this invention are described in the Examples, and includes 
the recitation of polynucleotide probes useful for the screen 
ing of libraries of nucleic acid molecules believed to contain 
a target hypocretin gene. 

[0103] Sources of libraries for cloning a hypocretin gene 
of this invention can include genomic DNA or messenger 
RNA (mRNA) in the form of a cDNA library from a tissue 
believed to express a hypocretin of this invention. Preferred 
tissues are brain tissues, particularly hypothalamic tissue. 
The similarities betWeen rat and mouse hypocretin are 
further extended to the identi?cation of a sequence of 
iteration of trinucleotide CTG repeats. For both mammals, a 
sequence of four iterations of the trinucleotide CTG repeats 
folloWed by tWo pairs of CTG are present encoding leucine 
residues. Thus, the presence of the iterations is typically 
located Within the coding region for the signal peptide. 

[0104] Such a triplet expansion in other genes has been 
implicated as causal in neurological diseases, e.g., myotonic 
dystrophy as described by Brook et al., Cell, 68:799-808 
(1992) and fragile-X syndrome as described by Fu et al., 
Cell, 67:1047-1058 (1991). In myotonic dystrophy patients 
Who are mildly affected, at least 50 CTG repeats are present. 
In severely affected individuals, the expansion can exist up 
to several kilobase pairs. In contrast, in the normal popula 
tion, the repeat sequence is highly variable ranging from 5 
to 27 copies. 

[0105] Individuals With varying severities of fragile-X 
have been similarly characterized. 

[0106] Screening for the presence of a region of DNA in 
Which the repeats are present in either normal, underexpan 
sion or overexpansion form can provide a genetic basis for 
diagnosis for some diseases. The same may be true for 
hypocretin in that expansion of the region may contribute to 
the basis for a neuronal disorder or disease of the brain or 
other tissue. 

[0107] 2. Oligonucleotides 

[0108] The invention also includes oligonucleotides useful 
for methods to detect the presence of a hypocretin gene or 
gene transcript (mRNA) in a tissue by diagnostic detection 
methods based on the speci?city of nucleic acid hybridiza 
tion or primer extension reactions. One embodiment 
includes any polynucleotide probe having a sequence of a 
portion of a hypocretin gene of this invention, or a related 
and speci?c sequence. Hybridization probes can be of a 
variety of lengths from about 10 to 5000 nucleotides long, 
although they Will typically be about 20 to 500 nucleotides 
in length. Hybridization methods are extremely Well knoWn 
in the art and Will not be described further here. 

[0109] In a related embodiment, detection of hypocretin 
genes can be conducted by primer extension reactions such 
as the polymerase chain reaction (PCR). To that end, PCR 
primers are utilized in pairs, as is Well knoWn, based on the 
nucleotide sequence of the gene to be detected. Particularly 
preferred PCR primers can be derived from any portion of 
a hypocretin DNA sequence, but are preferentially from 
regions Which are not conserved in other cellular proteins. 

[0110] A preferred PCR primer pair useful for detecting 
hypocretin genes and hypocretin gene expression are 
described in the Examples. Nucleotide primers from the 



US 2003/0176666 A1 

corresponding region of hypocretin described herein are 
readily prepared and used as PCR primers for detection of 
the presence or expression of the corresponding gene in any 
of a variety of tissues. 

[0111] 3. Expression Vectors 

[0112] In addition, the invention includes a recombinant 
DNA molecule (recombinant DNA) containing a DNA seg 
ment of this invention encoding a hypocretin protein as 
described herein. A recombinant DNA can be produced by 
operatively linking a vector to a DNA segment of the present 
invention. 

[0113] The choice of vector to Which a DNA segment of 
the present invention is operatively linked depends directly, 
as is Well knoWn in the art, on the functional properties 
desired, e.g., protein expression, and the host cell to be. 
transformed, these being limitations inherent in the art of 
constructing recombinant DNA molecules. HoWever, a vec 
tor of the present invention is at least capable of directing the 
replication, and preferably also expression, of a hypocretin 
structural gene included in DNA segments to Which it is 
operatively linked. 

[0114] In one embodiment, a vector of the present inven 
tion includes a procaryotic replicon, i.e., a DNA sequence 
having the ability to direct autonomous replication and 
maintenance of the recombinant DNA molecule extrachro 
mosomally in a procaryotic host cell, such as a bacterial host 
cell, transformed thereWith. Such replicons are Well knoWn 
in the art. In addition, those embodiments that include a 
procaryotic replicon also include a gene Whose expression 
confers drug resistance to a bacterial host transformed 
thereWith. Typical bacterial drug resistance genes are those 
that confer resistance to ampicillin or tetracycline. 

[0115] Those vectors that include a procaryotic replicon 
can also include a procaryotic promoter capable of directing 
the expression (transcription and translation) of a hypocretin 
gene in a bacterial host cell, such as E. coli, transformed 
thereWith. A promoter is an expression control element 
formed by a DNA sequence that permits binding of RNA 
polymerase and transcription to occur. Promoter sequences 
compatible With bacterial hosts are typically provided in 
plasmid vectors containing convenient restriction sites for 
insertion of a DNA segment of the present invention. Typical 
of such vector plasmids are pUC8, pUC9, pBR322 and 
pBR329 available from Biorad Laboratories, (Richmond, 
Calif.), pRSET available from Invitrogen (San Diego, Calif.) 
and pPL and pKK223 available from Pharmacia, Piscat 
aWay, N]. 

[0116] Expression vectors compatible With eucaryotic 
cells, preferably those compatible With vertebrate cells, can 
also be used to form the recombinant DNA molecules of the 
present invention. Eucaryotic cell expression vectors are 
Well knoWn in the art and are available from several com 
mercial sources. Typically, such vectors are provided con 
taining convenient restriction sites for insertion of the 
desired DNA segment. Typical of such vectors are pSVL and 
pKSV-10 (Pharmacia), pBPV-1/pML2d (International Bio 
technologies, Inc.), pTDT1 (ATCC, #31255), pRc/CMV 
(Invitrogen, Inc.), the vector pCMV4 described herein, and 
the like eucaryotic expression vectors. 

[0117] In preferred embodiments, the eucaryotic cell 
expression vectors used to construct the recombinant DNA 
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molecules of the present invention include a selection 
marker that is effective in an eucaryotic cell, preferably a 
drug resistance selection marker. Apreferred drug resistance 
marker is the gene Whose expression results in neomycin 
resistance, i.e., the neomycin phosphotransferase (neo) gene. 
Southern et al., J. Mol. Appl. Genet, 1:327-341 (1982). 
Alternatively, the selectable marker can be present on a 
separate plasmid, and the tWo vectors are introduced by 
co-transfection of the host cell, and selected by culturing in 
the appropriate drug for the selectable marker. 

[0118] 4. Inhibitory Nucleic Acids 

[0119] In accordance With one embodiment of the inven 
tion, nucleic acid molecules can be used in methodologies 
for the inhibition of hypocretin gene expression, thereby 
inhibiting the function of the hypocretinzhypocretin receptor 
binding interaction by blocking hypocretin expression. 

[0120] To that end, the invention includes isolated nucleic 
acid molecules, preferably single-stranded nucleic acid mol 
ecules (oligonucleotides), having a sequence complemen 
tary to a portion of a structural gene encoding a hypocretin 
protein of this invention. Nucleic acid-based inhibition is 
Well knoWn and generally referred to as “anti-sense” tech 
nology by virtue of the use of nucleotide sequences having 
complementarily Which can hybridiZe to the “sense” strand 
or mRNA, and thereby perturb gene expression. Typical 
oligonucleotides for this purpose are about 10 to 5,000, 
preferably about 20-1000, nucleotides in length and have a 
sequence capable of hybridiZing speci?cally With a struc 
tural protein region of the nucleotide sequence that encodes 
a hypocretin protein of this invention. 

[0121] In one embodiment, the invention includes repeti 
tive units of the nucleotide sequence complementary to a 
portion of a hypocretin structural gene so as to present 
multiple sites for complementary binding to the structural 
gene. This feature may be provided in a single nucleic acid 
segment having repeating sequences de?ning multiple por 
tions of a structural gene, by physical conjugation of DNA 
segments each containing a single portion of a structural 
gene, or a combination thereof comprising conjugates of 
DNA segments, each having one or more sequences comple 
mentary to a structural gene. 

[0122] Nucleotide base modi?cations can be made to 
provide certain advantages to a DNA segments of this 
invention, referred to as nucleotide analogs. A nucleotide 
analog refers to moieties Which function similarly to nucle 
otide sequences in a nucleic acid molecule of this invention 
but Which have non-naturally occurring portions. Thus, 
nucleotide analogs can have altered sugar moieties or inter 
sugar linkages. Exemplary are the phosphorothioate and 
other sulfur-containing species, analogs having altered base 
units, or other modi?cations consistent With the spirit of this 
invention. 

[0123] Preferred modi?cations include, but are not limited 
to, the ethyl or methyl phosphorate modi?cations disclosed 
in US. Pat. No. 4,469,863 and the phosphorothioate modi 
?ed deoxyribonucleotides described by LaPlanche et al., 
Nucl. Acids Res., 1419081, 1986; and Stec et al., J. Am. 
Chem. Soc, 106:6077, 1984. These modi?cations provide 
resistance to nucleolytic degradation, thereby contributing to 
the increased half-life in therapeutic modalities. Preferred 
modi?cations are the modi?cations of the 3‘-terminus using 






















































