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OLIGONUCLEOTIDE-CONTAINING 
PHARMACOLOGICAL COMPOSITIONS AND 

THEIR USE 

FIELD OF THE INVENTION 

0001. The present invention relates to compositions con 
taining oligonucleotides, and particularly to oligonucle 
otide-containing compositions Suitable for administration to 
humans and other mammals. 

BACKGROUND OF THE INVENTION 

0002 Oligonucleotides, oligonucleotide analogs and 
other Sequence-specific binding polymers designed to block 
translation of Selected messenger RNA (the Sense Strand) are 
commonly called antisense oligonucleotides. Development 
of Such oligonucleotides, for therapeutic applications entails 
Selecting a target genetic Sequence unique and critical to the 
pathogen or pathogenic State one wishes to treat. One then 
assembles an oligomer of genetic bases (adenine, cytosine, 
guanine, and thymine or uracil) complementary to that 
Selected Sequence. When Such an antisense oligonucleotide 
binds to its targeted disease-causing Sequence, it can inac 
tivate that target and thereby alleviate the disease. 
0.003 Antisense oligonucleotides offer the prospect of 
Safe and effective therapeutics for a broad range of intrac 
table diseases. Nonetheless, developing therapeutics that 
function by a true antisense mechanism presents a number of 
forbidding challenges. The oligonucleotides should achieve 
adequate efficacy at a concentration attainable within the 
cells of the patient. They should inhibit their selected target 
Sequences without concomitant attack on any other 
Sequences in the patient's pool of approximately 200 million 
bases of unique-sequence RNA. They should be stable in 
extracellular compartments and within cells. They must be 
deliverable into the cellular compartments containing their 
targeted Sequences. They should be adequately Soluble in 
acqueous solution. Finally, they should exhibit little or no 
toxicity at therapeutic concentrations. 
0004 First-generation antisense oligonucleotides com 
prised natural genetic material (Belikova et al. (1967) Tet 
rahedron Lett. 37, 3557-3562; Zamecnik et al. (1978) Proc. 
Natl. Acad. Sci. USA 75, 280-284; Summerton (1979) J. 
Theor. Biol. 78, 77-99) and often contained crosslinking 
agents for binding their targets irreversibly (Summerton et 
al. (1978) J. Mol. Biol. 122, 145-162). As the design 
challenges became more fully appreciated, a number of 
non-natural antisense Structural types were developed in an 
effort to improve efficacy, stability and delivery. Of particu 
lar note are the early non-ionic DNA analogs including 
phosphotriester-linked DNA and methylphosphonate-linked 
DNA (Cohen (1989) Oligodeoxynucleotides: Antisense 
Inhibitors of Gene Expression, CRC Press, pp. 82-92). Other 
nucleic acid analogs of note include carbamate-linked DNA 
(Cohen (1989) Oligodeoxynucleotides: Antisense Inhibitors 
of Gene Expression, CRC Press, pp. 97-117), phosphoroa 
midate-linked DNA (Froehler et al. (1988) Nucleic Acids 
Res. 16, 4831-4839) and 2'-O-methyl RNA (Shibahara et al. 
(1989) Nucleic Acids Res. 17, 239-252). These second 
generation oligonucleotides include oligonucleotides con 
taining acyclic backbone moieties, including nylon (Weller 
et al. (1991) J. Org. Chem. 56, 6000-6006; Huang et al. 
(1991) J. Org. Chem. 56, 6007-6018), the exceptionally 
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high-affinity peptide nucleic acids (PNA) (Egholm et al. 
(1992) J. Am. Chem. Soc. 114, 1895-1897) and related types 
(U.S. Pat. No. 5,217.866). 
0005 One approach to improving the potency of anti 
Sense oligonucleotides is to enhance the affinity or the 
efficiency with which the antisense oligonucleotides interact 
with their targets and induce RNase degradation of their 
target gene transcripts. The doses at which effects have been 
observed generally range from 10 to 30 mg/kg i.v. (Miraglia 
et al. (2000) Antisense Nuc. Acid Drug Devel. 10, 453-461). 
Some clinical Studies, however, have not demonstrated 
antisense activity at doses up to 30 mg/kg i.v. (Rudin et al. 
(2001) Clin. Cancer Res. 7, 1214-1220; Kushner et al. 
(2000) Curr. Oncol. Reports 2,23-30), indicating that results 
vary based on the Structure of the oligonucleotide adminis 
tered. Typical dose-response curves for antisense oligo 
nucleotides both in vivo and in vitro, often reveal that less 
than a factor of ten often Separates the concentration pro 
ducing antisense activity from the concentration producing 
no activity (Branch (1998) Trends Biochem. Sci. 23,45-50). 
Since the ratio of antisense to non-antisense effects drops 
Sharply outside a restricted concentration range, it remains 
challenging to identify common Structural features for any 
antisense oligonucleotide that will enhance affinity and 
efficiency of the oligonucleotide for its target. Furthermore, 
no studies to date have identified common Structural features 
of antisense oligonucleotides that would make them Suitable 
for oral administration, thus necessitating intravenous 
administration (Chen et al. (2000) Antisense Nuc. Acid. 
Drug Develop. 10, 415-422). Identification of common 
Structural modifications of antisense oligonucleotides that 
facilitate oral or topical administration would therefore also 
be advantageous. 

0006 Although each of these newer structural types 
provides one or more Significant advantages over the first 
generation oligonucleotides, none yet appear to provide the 
full combination of properties needed in antisense therapeu 
tics for Successful therapeutic applications. 

SUMMARY OF THE INVENTION 

0007. The invention encompasses a composition suitable 
for administration in a mammal comprising a modified 
oligonucleotide of about Seven to Seventy-five nucleotides 
containing Seven or more contiguous ribose groups linked 
by achiral 5' to 3' internucleoside phosphate linkages, 
wherein the modified oligonucleotide is complementary to a 
region of a gene associated with a pathological disorder. In 
Some embodiments, the mammal is a human and the oligo 
nucleotide is a ribonucleotide or deoxyribonucleotide. The 
modified oligonucleotide can be complementary to a region 
of the gene selected from the group consisting of the 5' UTR 
region, translational Start Site, the 3' UTR, and translational 
termination Site. 

0008. In some embodiments, the gene is a gene selected 
from Table 1 and the pathological disorder is selected from 
the group consisting of abnormal appetite, hypertension, 
hypercholesteroremia, hyperlipidemia, erectile dysfunction, 
eczema, depression, anxiety, StreSS, inflammatory bowel 
Syndrome, ulcerative colitis, Crohn's disease, renal Stones, 
gall Stones, constipation, migraine headache, Seizure, mul 
tiple Sclerosis, polymyositis, fiboromyalgia, Parkinson's dis 
ease, ALS, chronic pain, pre-menstrual Syndrome, Sinusitis, 
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colds, trauma, carpal tunnel Syndrome, chronic fatigue Syn 
drome, rosacea, arthritis, psoriasis, prostatitis, inflammation, 
heartburn, infection, poison ivy, colon cancer, malignant 
melanoma and malignant nasal polyps. In preferred embodi 
ments, the modified oligonucleotide is Selected from the 
group consisting of SEQ ID NO: 1-81 
0009. In some embodiments, the modified oligonucle 
otide is present in the composition at a concentration effec 
tive to reduce the expression of the gene when administered. 
When the composition is administered, the modified oligo 
nucleotide is administered at a dose of less than 100 lug/kg, 
preferably less than 50 lug/kg, more preferably less than 5.0 
tug/kg, even more preferably less than 0.50 tug/kg, yet even 
more preferably less than 0.050 tug/kg, and most preferably 
less than 0.0050 tug/kg. Furthermore, the modified oligo 
nucleotide present in the composition may be Suitable for 
oral administration. 

0.010 The modified oligonucleotides present in the com 
positions of the invention preferably have a Tm of about 
75-115 C. at a concentration of 1 mM and a length of 10 to 
26 bases, or a Tm of 40 C. to 85 C. at a concentration of 
1 pM and a length of 10 to 26 bases. In one embodiment, the 
ribose group has a modified 2' Substituent Selected from the 
group consisting of hydrogen, methoxy, propoxy, methoxy 
ethoxy, flourine, chlorine, bromine and iodine. In another 
embodiment, the modified oligonucleotide is 3' or 5' end 
blocked. 

0.011 The compositions of the invention may be formu 
lated as pharmaceutical compositions, nutritional or dietary 
Supplement compositions, or as cosmetic compositions. In 
Some embodiments, the compositions of the invention com 
prise two or more different modified oligonucleotides, while 
in other embodiments, three or more different modified 
oligonucleotides. 

0012. The invention also encompasses a method of treat 
ing a patient with a pathological disorder comprising admin 
istering one or more of the aforementioned modified oligo 
nucleotides of the invention, wherein the modified 
oligonucleotides are about Seven to Seventy-five nucleotides, 
contain Seven or more contiguous ribose groups linked by 
achiral 5' to 3' internucleoside phosphate linkages. Prefer 
ably, the modified oligonucleotide is complementary to a 
region of a gene associated with the pathological disorder. 
More preferably, the gene is selected from Table 1 and the 
aforementioned pathological disorders are Selected from the 
group consisting of abnormal appetite, hypertension, hyper 
cholesteroremia, hyperlipidemia, erectile dysfunction, 
eczema, depression, anxiety, StreSS, inflammatory bowel 
Syndrome, ulcerative colitis, Crohn's disease, renal Stones, 
gall Stones, constipation, migraine headache, Seizure, mul 
tiple Sclerosis, polymyositis, fibromyalgia, Parkinson's dis 
ease, ALS, chronic pain, pre-menstrual Syndrome, Sinusitis, 
colds, trauma, carpal tunnel Syndrome, chronic fatigue Syn 
drome, rosacea, arthritis, psoriasis, prostatitis, inflammation, 
heart burn, infection, poison ivy, colon cancer, malignant 
melanoma and malignant nasal polyps. 

0013 AS mentioned above, the invention includes a 
nutritional Supplement comprising a modified oligonucle 
otide of about Seven to Seventy-file nucleotides containing 
Seven or more contiguous ribose groups linked by achiral 5' 
to 3' internucleoside phosphate linkages. The invention also 
includes a method of Supplementing the diet of an individual 
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comprising administering this nutritional Supplement, 
wherein administration of the nutritional Supplement 
improves the health of the individual. 
0014. The invention further includes a cosmetic compo 
Sition comprising a modified oligonucleotide of about Seven 
to Seventy-file nucleotides containing Seven or more con 
tiguous ribose groups linked by achiral 5' to 3' internucleo 
Side phosphate linkages, wherein the modified oligonucle 
otide is complementary to a region of a gene associated with 
a skin disorder. The invention also includes a method of 
improving the appearance of the skin in an individual with 
a skin disorder comprising administering this cosmetic com 
position. 

DETAILED DESCRIPTION 

0015 The present invention relates to compositions that 
comprise oligonucleotide molecules, and the use of Such 
compositions to treat the Symptoms of diseases/conditions 
Such as acroparaesthsia, allergic (pSoric) conditions, allergic 
reactions, alopecia, amnesia, anaphrodisia, angina, arthritis, 
asthenopia, biliary Sycosis, burns, cancerous conditions, 
Such as colon cancer, malignant melanoma and malignant 
nasal polyps, carpal tunnel Syndrome, colds, conjunctivitis, 
Crohn's disease, depression, depressive psychosis, dysthy 
roidism, epilepsy, erectile dysfunction, excessive appetite 
(i.e., appetite control and Suppression, promotion of healthy 
weight loss while naturally satisfying the appetite), gingi 
Vitis, heart burn (i.e., relief of occasional heartburn or 
occasional acid indigestion), hemorrhage, hypertension (i.e., 
helps maintain cardiovascular function, and a healthy heart 
and circulatory System), high cholesterol (i.e., helps to 
maintain cholesterol levels that are already within the nor 
mal range), hyperthyroidism, infections, inflammatory dis 
ease, lack of willpower, laryngitis, leucopenia, liver disor 
ders, mental disorders (i.e., reduces stress, frustration, 
muscle tension, anxiety, and occasional Simple nervous 
tension; enhances resistance to stress), myopia, neurosis, 
neurological disorderS Such as multiple Sclerosis and ALS, 
obesity, pain (i.e., relief of minor or temporary aches and 
pains), pancreatic disorders, poison ivy, premature Senes 
cence, pre-menstrual Syndrome (i.e., treatment of common 
Symptoms associated with the menstrual cycle Such as 
edema, breast tenderness, headaches, Skin problems, cramps 
and mild mood changes), prostatitis, psoriasis, rosacea, 
Seborrhea, Sinusitis, and trauma. 

The Oligonucleotide 
0016 Generally 
0017. A double-stranded DNA molecule encoding a gene 
has both a Sense and an antisense Strand. The transcription 
of RNA uses the antisense Strand to make an exact Sequence 
copy of the Sense Strand (with the minor changes of employ 
ing uridine for thymidine, and an RNA backbone in lieu of 
a DNA backbone). Thus, the RNA formed in transcription 
has the Same nucleotide Sequence as the Sense Strand of the 
gene. The RNA transcript is processed in the cell to become 
mRNA, which may Subsequently be used as a template to 
make protein. 
0018. The term "oligonucleotides” as used herein, refers 
to a molecule comprised of nucleotides (i.e., ribonucle 
otides, deoxyribonucleotides, or both). The term includes 
monomers and polymers of ribonucleotides and deoxyribo 
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nucleotides, or mixtures thereof, with the nucleotides being 
connected together Via, for example 5' to 3' linkages, 5' to 2 
linkages, etc. The nucleotides used in the oligonucleotides 
may be naturally occurring or may be Synthetically produced 
analogues that are capable of forming base-pair relationships 
with naturally occurring base pairs. Examples of non-natu 
rally occurring bases that are capable of forming base 
pairing relationships include, but are not limited to, aza and 
deaza pyrimidine analogues, aza and deaza purine ana 
logues, and other heterocyclic base analogues, wherein one 
or more of the carbon and nitrogen atoms of the purine and 
pyrimidine rings have been Substituted by heteroatoms, e.g., 
oxygen, Sulfur, Selenium, phosphorus, etc. 
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0019. The oligonucleotides of the present invention are at 
least five contiguous nucleotides in length. For example, the 
oligonucleotide can be five to Seventy-five nucleotides in 
length. The oligonucleotide can also be at least ten Sequen 
tial nucleotides and alternatively, at least fifteen Sequential 
nucleotides in length. In one embodiment, the oligonucle 
otide is twelve to twenty-six nucleotides in length. The 
oligonucleotide Sequence can be derived from any of the 
genes listed in Table 1 (SEQ ID NO: 82-132). Examples of 
Suitable antisense oligonucleotide Sequences for the com 
positions of the present invention are described in Table 1 
below. 

TABLE 1. 

Representative antisense oligonucleotides 

Oligo Name(s) Gene Target (Accession #) Nucleic Acid Sequence SEQ ID 

Asm PDE-4 CGTGTCAGGAGAAC 1 
phosphodiesterase 4 
(U5O158) 
(SEQ ID NO: 82) 

Ace1, Ace12 angiotensin. I converting CATGACGCGGTGCG 2 
enzyme 
(JO 4144 - 1) 
(SEQ ID NO: 83) 

Acid-2 ATP4A GGCAGTCGTCCCTCTA 3 
H+/K+ATPase alpha 
(NM 000704) 
(SEQ ID NO: 84) 

Acid B2 ATP4B AACGTTTCACTTCTCA 4 
H+/K+-ATPase beta 
(NM 000705) 
(SEQ ID NO: 85) 

cc.18-1 Co-18 TTGCTACCAGTCT 5 

(M15395) 
(SEQ ID NO: 86) 

COX2 cyclooxygenase 2 TCTACAGTTCAGTCGA 6 
CX2 (M90 100) 

(SEQ ID NO: 87) 

Mg 44 HMGCoA reductase TGACAACATTGTAGCTAC 7 
3-hydroxy-3- AGCTACAGAATCCTTGGA, 8 
methylglutaryl- coenzyme A GTCGGGCTATTCAGGC 9 
reductase 
(NM_00859) 
(SEQ ID NO: 88) 

P65-2M NfkappaB pé5 GAACAGTTCGTCCATG 10 
65 (NM 021975) 

(SEQ ID NO: 89) 

IL-5 O1 IL-5 CCTCATGGCTCTGAA 11 

(NM OOO879) 
(SEQ ID NO: 90) 

LO5 lipoxygenase 5 GGAGGGCATGGCGCGG 12 
(JO3571) 
(SEQ ID NO: 91) 

MPB-19 SRD5A2 CCTGCATCGCGCCGTG 13 
steroid 5-alpha-reductase-2 
(M74.047) 
(SEQ ID NO: 92) 

NEP-1 neutral endopeptidase GACTTGCCCATCACCT 14 
CALTA. (NM OOO902) 

(SEQ ID NO: 93) 
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TABLE 1-continued 

Representative antisense oligonucleotides 

Oligo Name (s) Gene Target (Accession #) Nucleic Acid Sequence SEQ ID 

NPY-1 Neuropeptide Y ACCTAGCATGGTGGCT 5 
(KO1911) 
(SEQ ID NO : 94) 

D5 phosphodiesterase 5 CGCTCCATGGTTGGC 6 
PDE51 (SEGABOO1615) 

(SEQ ID NO: 95) 

D7 phosphodiesterase 7A. CTTCCATTGAATACGC 7 
(L12052) 
(SEQ ID NO: 96) 

Per Perilipin ACTGCCATCCCGCTC 8 
(ABOO5293) 
(SEQ ID NO: 97) 

TTP tripeptidyl peptidase II CGGTGGCCATGGACGC, 9 

TTPII (M73047) AAGTTCATGGTTTCGGA 2O 
(SEQ ID NO: 98) 

MTP Microsomal trigylceride GAATCATATTTGACCAGCA 21 
protein 
(X59657) 
(SEQ ID NO: 99) 

HisR1 Histamine receptor 1 GGCTCATTGGCGCAAG, 22 

(D14436) AGAGCCTCCCTTAGGA 23 
(SEQ ID NO : 100) 

CRP C-reactive protein CATGGTCACGTCCTGC 24 
(M11880) 
(SEQ ID NO : 101) 

CETP Cholesteryl ester transfer ATGGTTATCAGGCAGTGG, 25 
protein CATGGTTATCAGGCAGTGG, 26 
(XM 008050) CTGAAGAATTGACCAC 27 
(SEQ ID NO : 102) 

ICAM ICAM-1 CATAGCGAGGCTGAGG 28 

(JO3132) 
(SEQ ID NO : 103) 

TNF-C. Tumor necrosis factor-alpha GTGCTCATGGTGTCC 29 
(XO2910) 
(SEQ ID NO : 104) 

BMP-4 Bone morphogenic protein- CGACCATCAGCATTC 30 
4 

(U43842) 
(SEQ ID NO : 105) 

BAR-1, BB1 beta adrenergic receptor-1 GCCCATGCCGAGCTGC 31 
(NM OOO684) 
(SEQ ID NO : 106) 

IL-6 Interleukin-6 AGGAGTTCATAGCTGG 32 

(XO4430) 
(SEQ ID NO : 107) 

FAAH, FAH fatty acid amid hydrolase GCACCATGATCCCTTC 33 
( U82535) 
(SEQ ID NO : 108) 

ACAT-1 sterol-O-acyl-transferase CTTCACCCACCATTGT 34 
(XM 031119) 
(SEQ ID NO : 109) 

IBAT illeal sodium dependent bile CATTCATTGCTGGGTCTG 35 
acid transporter 
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TABLE 1-continued 

Representative antisense oligonucleotides 

Oligo Name (s) Gene Target (Accession #) Nucleic Acid Sequence 

(NM 000452) 
(SEQ ID NO : 110) 

HMGIC High mobility group CGTGCGCTCATCCTG, 
phosphor-protein isoform C AACGTTGCGCCCCCTA 
(U287.49) (SEQ ID NO : 111) 

Ghire Ghrelin TGCAGACAGGTGGGCC 
(NM 016362) GCATGGCCTCAGCTGGG 
(SEQ ID NO : 112) TGGGCGATCACTTGTC 

AAT1R angiotensin II receptor CATTTTGATCACCTGGGT, 
(S77410) CGAACATGTCACTCAA 
(SEQ ID NO : 113) 

WEGF vascular endothelial growth AAGTTCATGGTTTCGGA, 
factor TCACCGCCTCGGCTTGT 

(XM 166457) 
(SEQ ID NO : 114) 

FAS fatty acid synthase ccTCCTCCATGGCTG, 
(U29344) GCCTAGCCCTCCCGC 
(SEQ ID NO : 115) 

AP amyloid P GCAGCGGCTTGTTCAT, 
(NM_001639) GAGTCAAGACCTCAG 
(SEQ ID NO : 116) 

PanLiip pancreatic lipase GTGGCAGCATCGTGGC 
(NM 000936) CCTAACACGGTGTGAG 
(SEQ ID NO : 117) 

ACC2 Acetyl-CoA carboxylase GAAGCAAGACCATTCAG 
(U89344) TCAGGTGGAGGCCGGGC 
(SEQ ID NO : 118) 

PKARIIbeta cAMP dependent protein TGCTCATCCTGCCTCC, 
kinase subunit RII-beta GCTTCATGCAGTGGGT 
(M31158) 
(SEQ ID NO : 119) 

WR1R vanilloid receptor subtype 1 TCTTCATCCTTGCTGG, 
(XM 008512) CTCACTTCTCCCCGGA 
(SEQ ID NO: 120) 

ADAMTS disintegrin-like and GGGACATGGCACTGGT, 
metalloprotease with TTATTTCCTGCCCGCC 
thrombospodin type 1 motif 
4 

(NM 005099) 
(SEQ ID NO: 121) 

NPY-Y5R neuropeptide Y5 receptor TGTGGCAGGTCAGTTG, 
(U9432O) ATCCATATTATAGTCT, 
(SEQ ID NO: 122) TATTACATATGAAGAC 

GNTW mannosyl (alpha- AGCCATTGCTCTCTGG, 
1, 6) glycoprotein beta-1, 6- TGCTATAGGCAGTCTT 
N-acetyl glucosaminyl 
transferase 
(NM 002410) 
(SEQ ID NO: 123) 

FCRG3 FC-gamma receptor III-1 TGCCACATGATGCCAC, 
(X16863) GTTGAGCTTCAAATGT 
(SEQ ID NO: 124) 

CD4 OL tumor necrosis factor TCGATCATGCTGTGTT, 
(ligand) superfamily, AGGTGACACTGTTCAG 
member 5 
(XM 042961) 
(SEQ ID NO: 125) 

SEQ ID 

36 
37 

38 
39 
40 

41 
42 

43 
44 

45 
46 

47 
48 

49 
50 

51 
52 

53 
54 

55 
56 

57 
58 

59 
60 
61 

62 
63 

64 
65 

66 
67 
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TABLE 1-continued 

Nov. 6, 2003 

Representative antisense oligonucleotides 

Oligo Name (s) Gene Target (Accession #) Nucleic Acid Sequence SEQ ID 

ETS-1 erthorblastosis virus ACGGCCGCCTTCATGG 68 
oncogene homolog 1 GCCATCACTCGTCGGC 69 
(JO4101) 
(SEQ ID NO: 126) 

ADAMTS-5 disintegrin-like CCGAGCAGCATAGTGC 70 
metalloprotease with TCATAACCACAGGCTA 71. 
throbospondin type 1 motif 
5 

(XM 047802) 
(SEQ ID NO: 127) 

PTP-1B protein tyrosine CATGACGGGCCAGGGC 72 
phosphatase, non-receptor GGGTCAGGCTATGTGT 73 
type 
(NM 002827) 
(SEQ ID NO: 128) 

MMP-1 matrix metalloproteinase 1 GCATACTGGCCTTTGTC, 74 
(NM 00 2421) TCAATTTTTCCTGCAGT 75 
(SEQ ID NO: 129) 

Cat catalase GCCATAGCGTGCGGTT, 76 
(NM_001752) CCCGGCCTCACAGATT 77 
(SEQ ID NO : 130) 

MMP-17 matrix metalloproteinase 17 CATGGCGCTCACATGGG, 78 
(NM 016155) TGTCATAGCGTCAGGGC 79 
(SEQ ID NO : 131) 

OPG osteoprotegerin TCATTGTGGTCCCCGG, 8O 
(U94332) TCCAGTTATAAGCAGC 81 
(SEQ ID NO : 132) 

Nu-3 3'5'-dibutyl-diphospho-thymidine 

0020. In one embodiment, the oligonucleotide composi- Selected Such that their nucleotide Sequence is complemen 
tion of the present invention comprises at least about two 
oligonucleotides of differing Sequence. In another embodi 
ment, the oligonucleotide composition of the present inven 
tion comprises at least about three, four, five, Six, Seven, 
eight, nine, or ten oligonucleotides of differing Sequences. 
Although Table 1 depicts the Sequences as oligonucleotides 
containing only deoxyribonucleotide residues, it is to be 
understood that the present invention also includes the 
embodiments wherein the oligonucleotides are composed of 
ribonucleotide residues (e.g., by Substituting uridine for 
thymidine, and ribosyl Substituents for deoxyribosyl Sub 
stituents). Moreover, it is to be understood that the present 
invention also includes the embodiments in which the oli 
gonucleotides are composed of only deoxyribonucleotide 
residues, of only ribonucleotide residues, or of mixtures of 
deoxyribonucleotide and ribonucleotide residues. 
0021. The oligonucleotides in the present invention dis 
play greater than or equal to 80 percent Sequence identity to 
a nucleotide Sequence Selected from the group of SEQ ID 
NO: 1-81 (see Table 1). Also preferred, the oligonucleotides 
display greater than or equal to 85 percent Sequence identity 
to a nucleotide Sequence Selected from the group of SEQID 
NO: 1-81. Still preferred, the oligonucleotides display 90 
percent Sequence identity and Still more preferred, the oli 
gonucleotides display 95 percent Sequence identity. Most 
preferably, the oligonucleotides of the present invention are 

tary to the Sense Strand of a gene. 
0022. The degree of similarity between two sequences 
can be determined using methods well known to the art (e.g., 
computer programs including Fasta (Oxford Molecular 
Group Inc.) and BLAST (www.ncbi.nlm.nih.gov) (Altschul 
et al. (1997) Nucleic Acid Res. 25, 3389-3402). These 
methods can be employed to take into account gaps in the 
Sequences due to deletions or insertions. Homology or 
Sequence identity at the nucleotide or amino acid Sequence 
level determined by BLAST (Basic Local Alignment Search 
Tool) analysis uses the algorithm employed by the programs 
blastp, blastin, blastx, thlastn and thlastx (Altschul et al. 
(1997) Nucleic Acids Res. 25, 3389-3402 and Karlin et al. 
(1990) Proc. Natl. Acad. Sci. USA 87,2264-2268, both fully 
incorporated by reference) which are tailored for Sequence 
similarity searching. The approach used by the BLAST 
program is to first consider Similar Segments, with gaps 
(non-contiguous) and without gaps (contiguous), between a 
query Sequence and a database Sequence, then to evaluate 
the Statistical Significance of all matches that are identified 
and finally to Summarize only those matches which Satisfy 
a preselected threshold of Significance. 
0023 For a discussion of basic issues in similarity 
Searching of Sequence databases, see Altschul et al. (1994) 
Nature Genetics 6, 119-129 which is fully incorporated by 
reference. The Search parameters for histogram, descrip 



US 2003/0207834 A1 

tions, alignments, expect (i.e., the Statistical significance 
threshold for reporting matches against database sequences), 
cutoff, matrix and filter (low complexity) are at the default 
Settings. The default Scoring matrix used by blastp, blastX, 
tblastin, and thlastx is the BLOSUM62 matrix (Henikoff et 
al. (1992) Proc. Natl. Acad. Sci. USA89, 10915-10919, fully 
incorporated by reference), recommended for query 
Sequences over 85 nucleotides or amino acids in length. 
0024. For blastin, the scoring matrix is set by the ratios of 
M (i.e., the reward Score for a pair of matching residues) to 
N (i.e., the penalty Score for mismatching residues), wherein 
the default values for M and N are +5 and -4, respectively. 
Four blastn parameters were adjusted as follows: Q=10 (gap 
creation penalty), R=10 (gap extension penalty); wink=1 
(generates word hits at every winkth position along the 
query); and gapw =16 (sets the window width within which 
gapped alignments are generated). The equivalent Blastp 
parameter Settings were Q=9, R=2; wink=1; and gapw =-32. 
A Bestfit comparison between Sequences, available in the 
GCG package version 10.0, uses DNA parameters GAP=50 
(gap creation penalty) and LEN=3 (gap extension penalty) 
and the equivalent Settings in protein comparisons are 
GAP=8 and LEN=2. 

0.025 In a related vein, the oligonucleotides described 
herein have a Guanine:Cytosine (GC content) greater than 
35 percent. The GC content is preferably greater than 40 
percent and most preferably, greater than 45 percent. 

0026. The Modified Oligonucleotide 
0027. The oligonucleotides that may be employed in 
accordance with the present invention may be modified. An 
oligonucleotide that comprises at least one modification has 
one or more chemical modifications at the molecular level of 
the natural molecular Structures of all or any of the nucleic 
acid bases, Sugar moieties, internucleoside phosphate link 
ages, as well as molecules having added Substituents, Such 
as diamines, cholesteryl or other lipophilic groups, or a 
combination of modifications at these sites. For example, 
oligonucleotides can be end-blocked, protonated, exhibit 
Substantial acid resistance, Substantial nuclease resistance, 
and contain achiral internucleoside phosphate linkages and 
modified ribose or deoxyribose substituents. 

0028. The term “end-blocked” as used herein refers to a 
nucleic acid with a chemical modification at the molecular 
level that prevents the degradation of Selected nucleotides, 
e.g., by exonuclease action. This chemical modification is 
positioned Such that it protects the integral portion of the 
nucleic acid, for example the portion of an RNA or DNA that 
is chemically similar to the gene involved in the physiologi 
cal condition. An end block may be a 3' end block, a 5' end 
block, or both. For example, a 3' end block may be at the 
3'-most position of the molecule, or it may be internal to the 
3' ends, provided it is 3' of the integral Sequences of the 
nucleic acid. 

0029. The term “protonated compound” refers to a mol 
ecule of the invention that, when dissolved in water having 
a pH of 7 causes the pH of the solution to fall. Generally, 
compounds are protonated by adding protons to the reactive 
Sites on the molecule, although other modifications of the 
molecule are possible, and are intended to be encompassed 
by this term. Such protonation can be accomplished, for 
example by incubating the compound in the presence of a 

Nov. 6, 2003 

Strong acid, most preferably one with a volatile conjugate 
base. The term “protonation” and “acidification” as used 
interchangeably herein refers to the proceSS by which pro 
tons (or positively charged hydrogen ions) are added to 
proton acceptor Sites on a compound of the invention. The 
proton acceptor Sites include the Substituted or unsubstituted 
phosphates of the central group, as well as any additional 
proton acceptor Sites on either the central group or the end 
blocking groups. AS the pH of the Solution is decreased, the 
number of these acceptor Sites which are protonated 
increases, resulting in a more highly protonated compound. 

0030 Many nucleic acid backbones are not stable at low 
pH (e.g., pH 1-3) and experience depurination, although a 
number of backbones are relatively stable at pH 4-5. One 
aspect of the present invention reflects the recognition that 
certain modifications, including 2'-halide, 2'-O-alkyl, 3'-O- 
alkyl, and 2'-O-alkyl-n(O-alkyl) nucleic acid molecules are 
stable at the desired pH of 2 to 1. These modifications 
enhance the ability of the oligonucleotides of the pharma 
cological compositions of the present invention to affect a 
condition in Vivo. Thus, the composition of the present 
invention may include nucleic acid molecules that are Sub 
Stantially acid resistant. The compositions of the present 
invention may also include nucleic acid molecules that are 
nuclease resistant. This includes nucleic acid molecules 
completely derivatized by 2'-O-methylphosphodiesters, 
2'-O-alkyl, 2'-O-alkyl-n(O-alkyl). 2'-fluoro, 2'-deoxy-eryth 
ropentofuranosyl, chimeric linkages, and any other back 
bone modifications, as well as other modifications, which 
render the nucleic acid molecules Substantially resistant to 
endogenous nuclease activity. Additional Suitable methods 
of rendering nucleic acid molecules nuclease resistant 
include, but are not limited to, covalently modifying the 
purine or pyrimidine bases that comprise the nucleic acid. 
For example, bases may be methylated, hydroxymethylated, 
or otherwise Substituted (e.g., glycosylated) Such that the 
nucleic acid molecules comprising the modified bases are 
rendered Substantially nuclease resistant. Nuclease resis 
tance also aids the oligonucleotides of the compositions of 
the present invention in retaining their effect in Vivo. 
0031 Preferably, the oligonucleotides of the of the 
present invention remain relatively unchanged chemically 
upon administration to a Subject and retain their activity in 
acidic conditions (pH less than 6.0) or in the presence of an 
endonuclease or exonuclease (e.g., in an in Vivo Setting). 
0032. The term “substantially acid resistant” as used 
herein refers to nucleic acid molecules that are resistant to 
acid degradation as compared to unmodified nucleic acid 
molecules. Typically, the relative acid resistance of a nucleic 
acid will be measured by comparing the percent degradation 
of a resistant nucleic acid with the percent degradation of its 
unmodified counterpart (i.e., a corresponding nucleic acid of 
the same length and Sequence having a "normal” backbone 
and bases). A nucleic acid that is acid resistant is preferably 
at least one and a half times more resistant to acid degra 
dation, more preferably at least two times more resistant, 
even more preferably at least five times more resistant, and 
most preferably at least ten times more resistant than their 
unmodified counterpart. 

0033 Although certain acid resistant nucleic acid mol 
ecules exhibit marked acid Stability and endonuclease resis 
tance, they are Sensitive to 3' exonucleases. In order to 
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enhance the exonuclease resistance of 2'-O-alkyl Substituted 
nucleic acid molecules, the 3' or 5' and 3' ends of the nucleic 
acid are preferably attached to a chemical moiety that 
provides an exonuclease blocking function. For example, 
one or more phosphorothioate nucleotides can be placed at 
either end of the RNA or DNA. Additionally, one or more 
inverted bases can be placed on either end of the RNA or 
DNA, or one or more alkyl or alcohol (e.g., butanol 
Substituted) nucleotides or chemical groups can be placed on 
one or both ends. Accordingly, a preferred embodiment of 
the present invention is a nucleic acid comprising a nucleic 
acid having the following structure: A-B-C, wherein “B” is 
a 2'-O-alkyl or 2'-O-alkyl-n(O-alkyl) substituted RNA 
between about 1 and about 98 bases in length, and “A” and 
“C” are respective 5' and 3' end blocking groups (e.g., one 
or more phosphorothioate nucleotides (but typically fewer 
than six), inverted base linkages, or alkyl, alkenyl, alkynyl, 
O-alkyl, and O-alkyl-n(O-alkyl) groups or Substituted nucle 
otides). A partial list of blocking groups includes inverted 
bases, dideoxynucleotides, methylphosphates, alkyl groups, 
aryl groups, cordycepin, cytosine arabanoside, 2-methoxy, 
ethoxy nucleotides, phosphoramidates, a peptide linkage, 
dinitrophenyl group, 2- or 3'-O-methyl bases with phospho 
rothioate linkages, 3'-O-methyl bases, fluorescein, choles 
terol, biotin, acridine, rhodamine, psoralen, glyceryl, methyl 
phosphonates, butanol, butyl, hexanol, and 3'-O-alkyls. An 
enzyme-resistant butanol preferably has the Structure 
OH-CHCH-CH-CH (4-hydroxybutyl), which is also 
referred to as a C4 Spacer. 
0034) The term “substantially nuclease resistant” refers 
to nucleic acid molecules that are resistant to nuclease 
degradation, as compared to naturally occurring or unmodi 
fied nucleic acid molecules. Modified oligonucleotides of 
the invention are at least 1.25 times more resistant to 
nuclease degradation than an unmodified nucleic acid hav 
ing the same Sequence and number of nucleotides, more 
preferably at least 2 times more resistant, even more pref 
erably at least 5 times more resistant, and most preferably at 
least 10 times more resistant than their unmodified counter 
part. Such Substantially nuclease resistant nucleic acid mol 
ecules include, but are not limited to, nucleic acid molecules 
with modified backbones Such as ethylphosphotriesters, 
2'-O-methylphosphorothioates, 2'-O-methyl-p-ethoxy ribo 
nucleotides, 2'-O-alkyls, 2'-O-alkyl-n(O-alkyl). 2'-fluoros, 
2'-deoxy-erythropentofuranosyls, 2'-O-methyl ribonucleo 
sides, 3'-O-methylribonucleotides, inverted bases (e.g., 
inverted Ts), or chimeric versions of these backbones. 
0035) The modified oligonucleotide includes RNA or 
DNA comprising modifications to the Sugar moieties Such as 
2'-substituted or 3'-substituted ribonucleotides, or deoxyri 
bonucleotide monomers, any of which are connected 
together via internucleoside linkages. Modified RNA or 
DNA may also be comprised of PNA or morpholino modi 
fied backbones where specificity of the Sequence is main 
tained. 

0.036 The ribose groups and the internucleoside linkages 
link the bases in a nucleic acid and are referred to as the 
nucleic acid backbone. A modified backbone includes modi 
fications to the chemical linkage between nucleotides, as 
well as other modifications that may be used to enhance 
Stability and affinity, Such as modifications to the Sugar 
Structure. For example, an L-anomer of deoxyribose may be 
used, where the base is inverted with respect to the natural 
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D-anomer. In one embodiment, the 2'-OH of the Sugar group 
may be altered to 2'-halogen, 2'-O-alkyl or 2'-O-alkyl-n(O- 
alkyl), which provides resistance to degradation without 
compromising affinity. Other suitable modified backbones 
include the following types of internucleotide linkages: 
2'-O-methyl-phosphodiesters, 2'-O-alkyl, 2'-O-ethyl, 2'-O- 
propyl, 2'-O-butyl, 2'-O-alkyl-n(O-alkyl), 2-methoxy 
ethoxy, 2'-fluoro, 2'-deoxy-erythropentofuranosyl, 3'-O-me 
thyl, p-isopropyl oligonucleotides, 2'-O(CH-CH2)CH, 
and/or butyne linkages. An oligonucleotide may have com 
binations of Such modified backbones, may be completely 
modified, or may comprise all or Some linkages being 
phosphodiester linkages. 

0037 Preferred internucleoside linkages on the modified 
oligonucleotide are achiral. The term “achiral” as used 
herein, refers to a molecule that is Superimposable with its 
mirror image, whereas the term "chiral” refers to a molecule 
that is not Superimposable with its mirror image. Oligo 
nucleotides containing achiral 5' to 3' internucleoside phos 
phate linkages have internucleotide linkages which are 
achiral (i.e., no Stereochemistry). The achiral oligonucle 
otides preferably contain at least about three to eight con 
tiguous achiral internucleoside linkages, more preferably, 
nine to ten contiguous achiral internucleoside linkages, even 
more preferably, eleven to twelve contiguous achiral inter 
nucleoside linkages, and most preferably, is completely 
comprised of achiral internucleoside linkages through the 
entire contiguous Sequence. In another embodiment, the 
achiral internucleoside linkages are interspersed with chiral 
internucleoside linkages (e.g., two contiguous achiral link 
ages followed by one chiral linkage followed by two con 
tiguous achiral linkages, three contiguous achiral linkages 
followed by one chiral linkage; four contiguous achiral 
lingages followed by two achiral linkages, etc.). Examples 
of achiral internucleoside linkages include, but are not 
limited to, phosphodiester and diphosphorothioate linkages. 
Achiral RNA and DNA linkages in the backbone are rou 
tinely generated during automated Synthesis of oligonucle 
otides if the final structure is a Symmetrical molecule (i.e., 
a phosphate with the same atom attached to both sides). 
0038. The internucleoside phosphate linkages can be 
phosphodiester, or 3' to 3',5' to 2' or 5' to 5" linkages, and 
combinations of Such similar linkages (to produce mixed 
backbone modified RNA or DNA). The modifications can be 
internal (single or repeated) or at the end(s) of the RNA or 
DNA molecule. These modifications can include additions 
to the nucleic acid molecule, Such as cholesteryl, diamine 
compounds with varying numbers of carbon residues 
between amino groups and terminal ribose, and deoxyribose 
or phosphate modifications which cleave or cross-link to the 
opposite chains or to associated enzymes or other proteins. 
Electrophilic groups Such as ribose-dialdehyde could 
covalently link with an epsilon amino group of the lysyl 
residue of Such a protein. A nucleophilic group Such as 
n-ethylmaleimide tethered to an RNA or DNA could 
covalently attach to the 5' end of an mRNA or to another 
electrophilic Site. 
0039 Suitable oligonucleotides for the present invention 
can be determined by evaluating the Delta G or Gibbs Free 
energy of oligonucleotide binding to the complementary 
RNA strand at 37° C. and the Tm. The Gibbs Free energy 
and Tm are measured from the part of the target gene that 
corresponds to the RNA oligonucleotide that is added. These 
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values can be calculated using the program found on ftp:// 
rna.chem.rochester.edu and are described in Matthews et al. 
(1999).J. Mol. Biol. 288,911-940 and Matthews et al. (1999) 
RNA 5, 1458-1469. 
0040 Accordingly, a composition comprising an oligo 
nucleotide, (i) wherein said oligonucleotide is at least 10 
nucleotides in length, (ii) the Gibbs Free energy of the 
binding of said oligonucleotide/RNA target duplex at 37 C. 
is -15 kCal, (iii) Said oligonucleotide is complementary to 
a region within the target gene Selected from the group 
consisting of 5' UTR, translational Start Site and translational 
termination site and (iv) wherein Said target gene is a gene 
as listed in Table 1. The Gibbs free energy is measured 
between that part of the target gene that corresponds to the 
oligonucleotide, that part typically being the 5' UTR, trans 
lational Start Site or the translational termination Site. 

0041. In a preferred embodiment, the Gibbs Free energy 
of the binding of Said oligonucleotide/RNA target dupleX at 
37 C. is s-20 kCal. Also preferred, the Gibbs Free energy 
is s-25 kCal. For 12-14 mer oligonucleotides, the Gibbs 
Free energy is preferably s-15 kCal, for 15-17 mer oligo 
nucleotides, the Gibbs Free energy is preferably s-20 kCal, 
for 18-20 mer oligonucleotides, the Gibbs Free energy is 
preferably s-25 kCal, for 21-23 mer oligonucleotides, the 
Gibbs Free energy is s-30 kCal, and for 24-26 mer oligo 
nucleotides, the Gibbs Free energy is s35 kCal. 
0.042 Further described in the present invention is a 
composition comprising an oligonucleotide, (i) wherein said 
oligonucleotide is at least 10 nucleotides in length, (ii) the 
Tm of said oligonucleotide to a target gene is about 65-90 
C., (iii) said oligonucleotide is complementary to a region 
within the target gene Selected from the group consisting of 
5' UTR, translational start site an termination site, and 
(iv)wherein said target gene is selected from a gene as listed 
in Table 1. Preferably, the oligonucleotide has a Tm of about 
75-90° C. Still preferred, the oligonucleotide has a Tm of 
about 85-90° C. Still preferred, the Tm of said oligonucle 
otide to a target gene at 1M monovalent cation concentration 
is about 65-90° C. The Gibbs free energy is measured 
between that part of the target gene that corresponds to the 
oligonucleotide, that part typically being the 5' UTR, trans 
lational Start Site or the translational termination Site. 

Nutritional Supplements 

0.043 AS used herein, the term “nutritional supplement” 
refers to a composition that is intended to Supplement the 
diet. A nutritional Supplement includes any dietary Substance 
used in mammals to Supplement the diet by increasing total 
dietary intake; or a concentrate, metabolite, constituent, 
extract, etc. Nutritional Supplement includes any product 
that is intended for ingestion in tablet, capsule, powder, 
Soft-gel, gel-cap, or liquid form. AS used herein, the term 
“nutritional Supplement' is used Synomously with the term 
"dietary Supplement' and “nutraceutical’ throughout the 
Specification. 
0044) The present invention provides a composition 
which is useful as a nutritional Supplement to maintain or 
improve the an individual's health. Preferred indications for 
dietary Supplements include, but are not limited to, mainte 
nance of cardiovascular function and a healthy circulatory 
System, maintenance of cholesterol levels that are already 
within the normal range, reduction of StreSS and frustration, 
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relief of occasional Simple nervous tension, relief of ner 
Vousness due to common everyday overwork and fatigue, 
alleviation of restleSSneSS, reduction in nervous irritability, 
relief from anxiety, relief of muscle tension, enhancement of 
resistance to StreSS, promotion of emotional balance and a 
positive Outlook, relief of Sour Stomach or upset Stomach, 
relief of occasional heartburn or occasional acid indigestion, 
appetite Suppression, promotion of healthy weight loSS while 
naturally Satisfying the appetite, appetite control, relief of 
minor or temporary aches and pains, treatment of common 
Symptoms associated with the menstrual cycle, treatment of 
mild mood changes, cramps, and edema associated with the 
menstrual cycle, maintenance of a normal, healthy attitude 
during pre-menstrual Syndrome, diminish the normal Symp 
toms of pre-menstrual Syndrome and maintenance of hor 
monal balance and alleviation of minor pre-menstrual Syn 
drome Symptoms Such as cramping, breast tenderness, minor 
mood changes, headaches, bloating and Skin problems. 

004.5 The nutritional supplement composition of the 
present invention include compositions with a Single oligo 
nucleotide and/or a combination of about two or more 
oligonucleotides. The use of the nutritional Supplement 
compositions of the present invention can be used to treat 
any of the aforementioned indications. These agents may be 
combined in an oral dosage with other well known nutri 
tional Supplements and/or non-flavonoid antioxidants (e.g., 
Selenium, Vitamin E (tocopherol, particularly alpha-toco 
pherol), Vitamin C (ascorbic acid) and coenzyme Q10). 
Dietary fiber Supplements may also be used in the compo 
Sition. 

0046. Other additives may be incorporated in the nutri 
tional Supplement of the present invention. Such additives 
include minerals, (e.g., boron, etc. and trace metals Such as 
Zinc, magnesium, manganese, chromium, molybdenum, 
copper, iron, calcium, and potassium; and other micronutri 
ents Such as thiamine, riboflavin, niacin, pantothenic acid, 
pyridoxine, choline, biotin, inositol, para-aminobenzoic 
acid, Vitamin D, vitamin K, Vitamin A). In another embodi 
ment of the invention a dietary fiber Supplement Such as oat 
bran or other natural fiber source may also be added to the 
composition. 

0047 Typically the nutritional supplement will further 
include a pharmaceutically acceptable carrier Such as lac 
tose, glucose, Sucrose, corn Starch, potato Starch, cellulose 
acetate, ethyl cellulose, etc. Diluents and other additives 
Such as one or more pharmaceutically acceptable binding 
agents, fillers, Supports, thickening agents, taste-improving 
agents, coloring agents, preservatives, Stabilizers, regula 
tors, emulsifiers or mixtures thereof may be used depending 
on the form of the composition employed. 

0048. In addition to providing the aforementioned com 
positions, the invention also includes a method for orally 
administering the nutritional Supplement composition in 
dosages effective to aid in the maintenance and improve 
ment of an individual's health. The Supplement is preferably 
administered orally. Suitable forms for the nutritional 
Supplement composition for oral administration include tab 
lets, capsules, lozenges, Syrups, granules, Solutions and 
Suspensions which contain unit doses of the Supplement for 
administration once or Several times a day. The nutritional 
Supplement composition of the invention will typically be 
administered orally as a liquid, tablet or a capsule. Tablets, 
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gel tabs, capsules, liquid and Sustained release formulations 
can be formulated and prepared according to manufacturing 
techniques well known in the pharmaceutical industry and in 
a variety of dosage forms. 
0049. In one embodiment, the nutritional supplement is a 
Sports drink comprising one or more modified antisense 
oligonucleotides capable of hybridizing to one or more of 
the genes listed in Table 1. In a preferred embodiment, the 
Sport drink comprises the modified oligonucleotides ASm 
(SEQ ID NO: 1), Pde5 (SEQ ID NO: 16), FAAH (SEQ ID 
NO:23), CX2 (SEQID NO: 6), CRP (SEQID NO:24), LO5 
(SEQ ID NO: 12), P65 (SEQ ID NO: 10), CD18 (SEQ ID 
NO: 5). 

Therapeutic Oligonucleotide Compositions 
0050. In a related vein, the present invention includes a 
pharmaceutical composition comprising at least about one 
oligonucleotide, wherein said oligonucleotide comprises (i) 
at least about ten contiguous nucleotides in length, (ii) at 
least about three to eight contiguous achiral internucleoside 
linkages, (iii) further comprising a pharmaceutically Suitable 
excipient. In alternative embodiments, other oligonucle 
otides, described herein, are used in the inventive compo 
Sitions. In Some embodiments, the therapeutic composition 
can be a pharmaceutical or homeopathic composition. 
0051 AS used herein, the term “pharmaceutical compo 
Sition” refers to a therapeutic composition that is used to 
treat a particular disease or pathological disorder that is 
Suitable for parenteral, oral or topical administration in 
humans. 

0.052 The compositions containing the modified oligo 
nucleotides of the invention in an admixture with a phar 
maceutically acceptable carrier can be prepared according to 
known techniques. The carrier may take a wide variety of 
forms depending on the form of preparation desired for 
administration, e.g., intravenous, oral, topical, aerosol (for 
topical or inhalation therapy), Suppository, parenteral, or 
Spinal injection. The excipient may contain any number of 
carriers. In the case of homeopathic pharmaceuticals the 
carriers would preferably be homeopathic carriers, e.g., 
homeopathic agents that may increase the efficacy of the 
homeopathic composition or help to alleviate Symptoms 
asSociated with a physiological condition. In addition, the 
composition may contain Stabilizers, preservatives, and 
other ingredients, preferably in amounts from about 0.5 to 
2.0 percent by weight, provided they do not adversely affect 
the ability of the pharmacological composition to treat the 
physiological condition. It is well within the skill of one in 
the art to determine an appropriate mode of administration 
and to Select an appropriate delivery System. 
0.053 Administration of the composition will introduce 
the modified oligonucleotides to the individual in a diluted 
amount. Exemplary ranges of dosage for oral or topical 
administration are between about 0.001 mg and 10 mg per 
day, and preferably between about 0.010 mg and 1.0 mg per 
day of oligonucleotide in the composition. When orally 
administered, it is preferred that one dosage unit be admin 
istered one to four times per day until relief is achieved or 
until the Symptoms disappear or are Satisfactorily attenuated. 
Normally, a patient is instructed to orally take two to three 
dosage units per day. The dosage unit may be placed under 
the tongue of the patient or simply Swallowed for Such oral 
administration. 
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0054 The pharmaceutical compositions of the present 
invention may be formulated for administration to humans 
and animals in liquid form, or in tablets, pills, granules, 
powders, or in ointments, creams, injectables, or Supposi 
tories. Ointments and creams are impregnated with a low 
liquid potency or, Sometimes, mother tinctures and are 
generally prescribed as Specific remedies. Liquid composi 
tions may be Supplied in amber glass dropper bottles to 
protect them from light. 
0055. In preparing the compositions in oral dosage form, 
any of the usual pharmaceutical media may be employed, 
Such as, for example, water, glycols, oils, alcohols, flavoring 
agents, preservatives, coloring agents and the like in the case 
of oral liquid preparations (Such as, for example, Suspen 
Sions, elixirs, and Solutions); or carrerS Such as starches, 
Sugars, diluents, granulating agents, lubricants, binders, dis 
integrating agents and the like in the case of oral Solid 
preparations (Such as, for example, powders, capsules and 
tablets). For homeopathic preparations for example, RNA 
can be dissolved in a liquid 1 part by weight to produce a ten 
volumes of liquid attenuation labeled 1x. To produce lower 
dilutions 1 ml of the 1x attenuation is used (mixed thor 
oughly) with 9 ml of diluent to produce 2x. This process is 
repeated until the desired attentuation is achieved. 
0056. For administration by injection, preparations may 
comprise an aqueous Solution of a water Soluble, or Solubi 
lized, and pharmacologically acceptable form of the nucleic 
acid in an appropriate liquid, e.g., water or Saline Solution. 
Injectable Suspensions may also be prepared using appro 
priate liquid carriers, Suspending agents, agents for adjusting 
the isotonicity, preserving agents, and the like. Actual meth 
ods for preparing administrable pharmacological composi 
tions and adjustments necessary for administration to Sub 
jects will be known or apparent to those skilled in the art. 
0057 For topical administration, the carrier may take a 
wide variety of forms depending on the preparation, which 
may be a cream, dressing, gel, lotion, ointment, or liquid. A 
Surfactant can be included in the composition to provide 
deeper penetration of the ingredients. Although natural Sur 
factants are preferred, otherS Such as isopropyl myristate can 
be used. In one embodiment, the composition is a cosmetic 
composition for topical administration to the skin. AS used 
herein, the term "cosmetic composition” refers to a compo 
Sition that is applied topically to the Skin to improve the 
appearance of the skin. 
0058 Aerosols are prepared by dissolving or suspending 
the nucleic acid in a propellant Such as ethyl alcohol or in 
propellant and Solvent phases. The pharmaceutical compo 
Sitions for topical or aeroSol form will generally contain 
from about 0.001 percent by weight (of the nucleic acid) to 
about 40 percent by weight, preferably about 0.02 percent to 
about 10 percent by weight, and more preferably about 0.05 
percent to about 5 percent by weight depending on the 
particular form employed. Suppositories are prepared by 
mixing the nucleic acid with a lipid vehicle Such as theo 
broma oil, cacao butter, glycerin, gelatin, or polyoxyethyl 
ene glycols. 
0059. The compositions of the invention may also 
include plant or herbal extracts. For example, topical com 
positions may include Paraguay tea, Kola and Guarana 
which provide a Source of methylxanthines, Saponius, tan 
nins and glycosides which have been shown to reduce 
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Swelling and redness. The extract of Paraguay tea is known 
as “Mate extract' and is described in the International 
Cosmetic Ingredient Dictionary, 5th Edition. Mate extract is 
commercially available in combination with extracts of Kola 
and Guarana that is Sold by Cosmetic Ingredient Resources 
(Stamford, Conn.) under the “QUENCHT" trademark. Suit 
able herbs which can be used also include Symphytum 
Oficinale, Moschus moscheferous, Pripalia geniculata, 
Plantago asiatica, Causticum, Helianthemum canadense, 
Ornithogalum umbellatum, Clematis crispa, Impatiens pal 
lida, Prunus ceraSus, arnica, etc. 

0060. The nucleic acid molecule(s) may be combined 
with a lipid, cationic lipid, or anionic lipid and the active 
agent delivered via a nucleic acid/lipid emulsion, or a 
liposomal Suspension. The use of cationic, anionic, and/or 
neutral lipid compositions or liposomes is generally 
described in International Publications WO90/14074, 
WO91/16024, WO91/17424, and U.S. Pat. No. 4897,355, 
all herein incorporated by reference. By assembling nucleic 
acid molecules into lipid-associated Structures, the nucleic 
acid molecules may exhibit an increased half-life in Vivo. 
Examples of suitable anionic lipids for use with RNA or 
DNA include, but are not limited to, cardiolipin, dimyristoyl, 
dipalmitoyl, or dioleoyl phosphatidylcholine or phosphati 
dylglycerol, palmitoyloleoyl phosphatidylcholine or phos 
phatidylglycerol, phosphatidic acid, lysophosphatidic acid, 
phosphatidyl Serine, phosphatidyl inositol, and anionic 
forms of cholesterol. 

Making an Oligonucleotide Composition 

0061 The invention includes a method for making an 
oligonucleotide composition comprising (i) Selecting an 
oligonucleotide that is adjacent to or overlaps a target region 
of a gene, (ii) determining the Gibbs Free energy value 
asSociated with Said oligonucleotide in reference to Said 
target gene, (iii) assessing Tm in reference to said target 
gene, and (iv) performing a sequence database Search to 
determine if said oligonucleotide overlaps the 5' UTR, the 
translational Start Sequence, or the translational termination 
Site of an mRNA of a gene different from the target gene. 
0062) The oligonucleotide of the present invention can be 
directed to a translational start site, a 5' UTR or a termination 
Site. Preferably, the oligonucleotide is adjacent to or over 
laps the translational Start Site of the gene by at least about 
one base. Still preferred, the oligonucleotide overlaps the 
translational start site by at least about two bases. Still more 
preferred, the oligonucleotide overlaps the translational Start 
Site by at least about three bases. 
0.063. It is generally preferable to design an RNA or DNA 
that has the same or Similar base Sequence as the portion of 
the complement of a gene that encodes the 5' end of an RNA. 
However, a nucleic acid may also have, for example, a same 
or Similar base Sequence as other regions of the gene, Such 
as the region encoding a translation Start Site or the 3' 
untranslated region. In another example, a nucleic acid may 
be designed to reflect the region around a splice donor or 
Splice acceptor Site, either with or without the intervening 
intron. Of particular interest are nucleic acid molecules 
whose Sequences comprise all or a fragment of the Sequence 
of the complement of a gene that is over-expressed in 
individuals exhibiting the disease or condition. The identi 
fication of overexpression of a gene can be through molecu 
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lar means, e.g., detection of expression in affected tissue 
using conventional molecular techniques (e.g., Sambrook et 
al. (1989) Molecular Cloning: A Laboratory Manual, Cold 
Spring Harbor Laboratory Press). Overexpression of a gene 
may also be detected using array technology, or inferred 
from the results of protein assays, Such as ELISA. 

Making a Homeopathic Oligonucleotide 
Composition 

0064. A method of making a homeopathic composition 
comprising (i) triturating solid RNA in a 1/9 ratio with 
lactose to produce a 1x Solid and (ii) repeating the process 
until the desired attenuation is achieved, is described in the 
present invention. In a related vein, a method of making a 
homeopathic composition comprising (i) dissolving 1 part 
RNA by weight in liquid to produce ten volumes of liquid 
attenuation labeled 1x and optionally (ii) mixing 1 ml of the 
1x attenuation with 9 ml of diluent to produce a lower 
concentration, is also addressed. 

0065. In another embodiment, the invention includes 
homeopathic compositions containing modified oligonucle 
otides. In one embodiment, tablets for homeopathic use are 
preferably produced as placebo tablets that are then medi 
cated by dripping or spraying liquid potencies onto the 
tablets in Such a manner as to ensure a coefficient of 
impregnation of almost 100 percent. The placebo tablets are 
preferably formed by compression. Pills or granules are 
preferably Spherical in shape, of about 4 millimeters diam 
eter and 3 to 5 centigrams in weight. They are preferably 
prepared (form pure lactose) and medicated in the same 
manner as tablets. For example, solid RNA can be triturated 
(i.e., ground up) in a 1/9 ratio with lactose (1 gram of 
RNA+9 grams of lactose) to produce a 1x solid. The process 
is repeated (1 gram of that material plus 9 grams of lactose) 
until the desired attenuation is achieved. 

0066 For homeopathic compositions, the excipient may 
contain any number of carriers, and preferably homeopathic 
carriers, e.g., homeopathic agents that may increase the 
efficacy of the homeopathic composition or help to alleviate 
Symptoms associated with a physiological condition. For 
example, RNA can be dissolved in a liquid 1 part by weight 
to produce a ten volumes of liquid attenuation labeled 1x. To 
produce lower dilutions 1 ml of the 1x attenuation is used 
(mixed thoroughly) with 9 ml of diluent to produce 2x. This 
process is repeated until the desired attentuation is achieved. 
A homeopathic carrier Solution Such as that described in 
U.S. Pat. No. 5,603,915 may be used for increasing the 
efficacy of the homeopathic agent. This carrier Solution is 
Sequentially Subjected to an alternating current electrical 
treatment and a direct current electrical treatment, after 
which additional ingredients Such as Seawater, brain hor 
mones, and biologically active enzymes are added. The 
electrical treatment of the carrier, along with the addition of 
homeopathically active Substances, can be used to increase 
the efficacy of the homeopathic composition. Alternatively, 
an electromagnetic carrier, Such as described in U.S. Pat. No. 
5.830,140 may be employed. 

Methods of Treatment 

0067. The invention includes a method of treating a 
disorder comprising administering an oligonucleotide to a 
patient in a therapeutically effective amount. AS used herein, 
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the term “therapeutically effective” amount is meant to refer 
to an amount of a pharmacological composition that is 
non-toxic and is the lowest amount necessary to provide a 
desired physiological effect. Preferably, the oligonucletide 
compositions of the present invention are administered at 
concentrations at or below 100 ug per kg of body weight. 
Also preferred, the concentration is at or below 10 ug per kg 
of body weight, Still preferred, the concentration is at or 
below 1 lug per kg of body weight, and Still more preferred, 
the concentration is at or below 0.1 ug per kg of body 
weight. Furthermore, for homeopathic use, the oligonucle 
otide compositions of the present invention can be combined 
with any homeopathic drug and Still elicit a therapeutic 
effect. 

0068 Preferably, the oligonucleotide comprises at least 
one modification according to the present invention. A 
preferred modification is the incorporation of at least about 
three to eight contiguous achiral internucleoside phosphate 
linkages into the oligonucleotide backbone. More preferably 
the oligonucleotide incorporates at least nine to ten continu 
ous achiral internucleoside phosphate linkages, even more 
preferably, eleven to fifteen achiral internucleoside phoS 
phate linkages, and most preferably, the entire oligonucle 
otide contains achiral internucleoside phosphate linkages. 
Also preferred, the oligonucleotide is 3' end-blocked, com 
prises at least 10 contiguous nucleotides greater than or 
equal to 80 percent identical to a nucleotide Sequence 
selected from SEQ ID NO: 1-81. Also preferred, the oligo 
nucleotide is at least 85 percent identical to a nucleotide 
sequence selected from the group of SEQID NO: 1-81. Still 
preferred, the oligonucleotide is at least 90 percent identical 
and more preferred, at least 95 percent identical. Most 
preferably, the oligonucleotide comprises a Sequence from 
SEO ID NO: 1-81. 

0069. The methods of the present invention can be used 
to treat disorders including, but not limited to, acroparaesth 
sia, allergic (pSoric) conditions, allergic reactions, alopecia, 
amnesia, anaphrodisia, angina, arthritis, asthenopia, biliary 
Sycosis, burns, cancerous conditions, Such as colon cancer, 
malignant melanoma and malignant nasal polyps, carpal 
tunnel Syndrome, colds, conjunctivitis, Crohn's disease, 
depression, depressive psychosis, dysthyroidism, epilepsy, 
erectile dysfunction, excessive appetite (i.e., appetite control 
and Suppression, promotion of healthy weight loSS while 
naturally satisfying the appetite), gingivitis, heart burn (i.e., 
relief of occasional heartburn or occasional acid indiges 
tion), hemorrhage, hypertension (i.e., helps maintain cardio 
vascular function, and a healthy heart and circulatory SyS 
tem), high cholesterol (i.e., helps to maintain cholesterol 
levels that are already within the normal range), hyperthy 
roidism, infections, inflammatory disease, lack of willpower, 
laryngitis, leucopenia, liver disorders, mental disorders (i.e., 
reduces StreSS, frustration, muscle tension, anxiety, and 
occasional Simple nervous tension; enhances resistance to 
stress), myopia, neurosis, neurological disorderS Such as 
multiple Sclerosis and ALS, obesity, pain (i.e., relief of 
minor or temporary aches and pains), pancreatic disorders, 
poison ivy, premature Senescence, pre-menstrual Syndrome 
(i.e., treatment of common Symptoms associated with the 
menstrual cycle Such as edema, breast tenderness, head 
aches, skin problems, cramps and mild mood changes), 
prostatitis, psoriasis, rosacea, Seborrhea, Sinusitis, and 
trauma. 
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0070 Table 2 lists the oligonucleotides, or combinations 
of oligonucleotides that are preferably employed in remedies 
for the treatment of various Symptoms and conditions. In 
Table 2, the use of a combination of oligonucleotides is 
denoted by a "/" (for example, “A/B/C" denotes the com 
bined use of oligonucleotides A, B and C); where two or 
more different combinations are preferred, each Such com 
bination is presented on a Separate line. The oligonucleotides 
are usually used in a 1:1:1 ratio, but this can vary. For 
example, a combination of 4x, 5x, and 6x Solutions may be 
used, which deviates from 1:1:1. 

TABLE 2 

Indication or Condition Oligonucleotide Combination 

Arthritis Asm/X2/P65-2M 
Asm/X2/P65-2M/LO5-38 

Carpal Tunnel Syndrome Asm 
Asm/X2/P65-2M 

Chronic Fatigue/Fibromyalgia Asm/D5/X2 
Colds Asm 
Crohn's Disease X2/P65-2M 
Depression Asm/D5 
Erectile Dysfunction (ED) Asm/D5 
Heartburn Acid-2/B2 
High Cholesterol Hyperlipidemia Mg44 

Mg44/Asm/D5 
Hypertension Ace1 

Ace1/Nep-1 
Inflammation Asm?X2 

Asm/X2/P65-2M 
Asm/X2/P65-2M/LO5-38 

Pain Asm?X2 
Asm/X2/P65-2M 

Pre-Menstrual Syndrome (PMS) Asm/D5/X2 
Psoriasis Asm/D5/P65-2M 
Rosacea Asm 

Asm/D5 
Prostatitis MBP 
Stress Asm/D5 
Trauma Asm 

Asm/X2/P65-2M 
Ulcerative colitis X2/P65-2M/LO5-38 
Weight Management TTP 

0071. The compositions of the present invention are 
formulated to contain a “nutritionally effective” or “allo 
pathically effective” or “homeopathically effective” amount 
of one or more nucleic acid molecules. AS used herein, the 
term “nutritionally effective” amount is meant to refer to an 
amount of a oligonucleotide composition that is non-toxic 
and greater than the minimum amount necessary to maintain 
a desired physiological effect. AS used herein, the term 
“allopathically effective” amount is meant to refer to an 
amount of a oligonucleotide composition that is non-toxic 
and greater than the minimum amount necessary to produce 
a desired physiological effect. 
0072 AS used herein, the term “homeopathically effec 
tive” amount is meant to refer to an amount of a oligonucle 
otide composition that is non-toxic and is the lowest amount 
necessary to provide a desired physiological effect. A 
homeopathic effect, in accordance with the present inven 
tion, is achieved by a dose of modified nucleic acid that will 
be effective in treating (i.e., relieving, ameliorating, or 
preventing) Symptoms of a particular condition or disease. 
Such treatment may be prophylactic in nature (i.e., com 
pletely or partially preventing the future occurrence of a 
Symptom) and/or it may be therapeutic in nature (i.e., 
providing a partial or complete cessation or amelioration of 
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a Symptom). The method of treating of the present invention 
covers any treatment of Symptoms of a disorder in a mam 
mal, particularly a human, and includes: 

0073 (a) preventing symptoms of a disorder from 
occurring in a Subject that may be predisposed to a 
condition but has not yet been diagnosed as having 
it; 

0074 (b) inhibiting symptoms of a disorder (i.e., 
arresting its development); or 

0075 (c) relieving symptoms of a disorder (i.e., 
ameliorating and/or causing regression of the con 
dition); and/or 

0076 (d) maintaining homeostasis (i.e., the normal 
balance of RNA or DNA in a subject). 

0.077 One of ordinary skill will appreciate that, from a 
medical practitioner's or patient's perspective, virtually any 
alleviation or prevention of an undesirable Symptom would 
be desirable. Homeopathic compositions typically employ 
Substantially leSS nucleic acid than is employed in allopathic 
compositions. Exemplary dosages to be employed in accor 
dance with the present invention, are described in Table 3 
below. 

Homeopathic RNA/DNA Concentration 

Dilution/Potency fig/kg 

2x 50 
3x 5 
4X 0.5 
5x O.OS 
6x O.OOS 

0078 When used in the therapeutic treatment of disease, 
an appropriate dosage of one or more therapeutic composi 
tions of the invention may be determined by any of several 
well-established methodologies. Additionally, dosages may 
also be altered depending upon factorS Such as the Severity 
of infection, and the size or Species of the host. 
0079 Preferably, animals are treated using compositions 
of the present invention having agents with compositions 
containing nucleic acid molecules having a Sequence appro 
priate for the particular animal. Targeted Species include, but 
are not limited to birds, fish, and mammals (especially pigs, 
goats, sheep, cows, dogs, horses, cats, and most preferably, 
humans). 
0080 Having now generally described the invention, the 
Same will be more readily understood through reference to 
the following examples, which are provided by way of 
illustration, and are not intended to be limiting of the present 
invention, unless specified. The effectiveness of the RNA 
oligonucleotide compositions according to the preferred 
embodiments of the present invention is demonstrated in the 
Examples below. 

EXAMPLE 1. 

0.081 Individuals with cancers were typically adminis 
tered a composition containing oligonucleotides comple 
mentary to cyclo-oxygenase 2 and NFKB p65 at concentra 
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tions of 3 to 30 Aeo/RNA/ml (1.0-10 ug/kg). Some 
individuals were additionally administered oligonucleotides 
complementary to lipoxygenase 5. After approximately one 
to two months of therapy, the effect of the composition was 
then evaluated on individuals who completed the study (see 
Table 4). Treatment efficacy was evaluated by each patient 
and confirmed by the treating physician. A Scaled Score of 1 
to 10 was used to evaluate treatment efficacy over a period 
of one to two months where a Score=10 represented no 
improvement and a Score=1 represented total alleviation of 
Symptoms. 

EXAMPLE 2 

0082 Individuals with excessive appetite were orally 
administered an oligonucleotide composition containing 
RNA oligonucleotides complementary to the tripeptidyl 
gene. RNA oligonucleotide concentrations were typically 
0.3 to 3.0 A/RNA/ml and given in dosages (0.1-10 ug/kg 
of 0.5 ml twice daily). The effect of the composition was 
then evaluated after approximately one to two months of 
therapy (see Table 5). Treatment efficacy was evaluated by 
each patient and confirmed by the treating physician. A 
Scaled Score of 1 to 10 was used to evaluate treatment 
efficacy where a Score=10 represented a voracious appetite 
and a Score=1 represented the absence of hunger and the 
ability to lose weight. 

EXAMPLE 3 

0083 Individuals diagnosed with arthritis were orally 
administered oligonucleotide compositions with RNA oli 
gonucleotides complementary to phosphodiesterase 4 and 
NFKB p65. Some people were additionally given composi 
tions further containing RNA oligonucleotides complemen 
tary to other genes. RNA oligonucleotide concentrations 
were typically between the range of 0.3 to 300A/RNA/ml 
and given in dosages (0.1-100 ug/kg) of 0.5 ml twice daily. 
The effect of the composition was then evaluated after 
approximately one to two months of therapy (see Table 6). 
Treatment efficacy was evaluated by each patient and con 
firmed by the treating physician. A Scaled Score of 1 to 10 
was used to evaluate treatment efficacy where a Score=10 
represented Severe arthritis characterized by inability to 
freely move affected joints, restricted movement, pain and 
inflammation and a Score=1 represented reduced inflamma 
tion, restoration of movement and the absence of pain. 

EXAMPLE 4 

0084 Individuals with elevated blood pressure were 
orally administered oligonucleotide compositions with RNA 
oligonucleotides complementary to CE and/or neutral 
endopeptidase genes. Some individuals were additionally 
given compositions with RNA oligonucleotides complemen 
tary to other genes. Concentrations were typically 3.0 to 30 
Aeo/RNA/ml and given in dosages (1.0-10 ug/kg) of 0.5 ml 
twice daily. The effect of the composition was evaluated 
after approximately one to two months of therapy (see Table 
7). Treatment efficacy was determined by measuring 
changes in blood pressure where a decrease in blood pres 
Sure below 160/89 was assessed as a Successful treatment 
because blood preSSure above this level has been associated 
with Stroke, heart disease and kidney failure. 

EXAMPLE 5 

0085 Individuals with elevated cholesterol were orally 
administered oligonucleotide compositions containing RNA 
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oligonucleotides complementary to the 3-hydroxy-3-meth 
ylglutaryl-coenzyme A reductase gene. Some individuals 
were were also given oligonucleotide compositions further 
containing RNA oligonucleotides complementary to other 
genes Such as phosphodiesterase 4 and phosphodiesterase 5. 
RNA oligonucleotide concentrations were typically 3.0 to 30 
Aeo/RNA/ml and given in dosages (1.0-10 ug/kg) of 0.5 ml 
twice daily. The effect of the composition on Serum choles 
terol was evaluated after approximately one to two months 
of therapy (see Table 8). Treatment efficacy was determined 
by measuring changes in Serum cholesterol where a one 
point drop corresponded to a two percent reduction in the 
probability of heart disease and a twenty-five-point drop 
corresponded to a fifty percent reduction in the probability 
of heart disease. 

0.086. In addition, the effect of compositions containing 
RNA oligonucleotide with eight or more contiguous achiral 
internucleoside phosphate linkages on cholesterol levels was 
also assessed. In a representative individual, oligonucleotide 
compositions containing achiral RNA oligonucleotides 
complementary to 3-hydroxy-3-methylglutaryl-coenzyme A 
reductase, phosphodiesterase 4 and phosphodiesterase 5 
were given orally in combination at a concentration of 3.0 
Aeo/RNA/ml at dosages of 0.5 ml, twice daily. The achiral 
RNA oligonucleotides produced a decrease of 46 mg/dL in 
serum cholesterol. The achiral 2'methoxy-RNA supplements 
resulted in a 31 mg/dL decrease in Serum cholesterol levels. 
Chiral RNA or DNA did not effect cholesterol levels. 

EXAMPLE 6 

0.087 Individuals with emotional distress were orally 
administered an oligonucleotide composition containing 
RNA oligonucleotides complementary to the phosphodi 
esterase 4 and phosphodiesterase 5 genes. RNA oligonucle 
otide concentrations were typically 0.3 to 3.0 A/RNA/ml 
and were given in dosages (0.1-1.0 ug/kg) of 0.5 ml two to 
Six times per day. The effect of the composition was evalu 
ated after approximately one to two months of therapy (See 
Table 9). A scaled score of 1 to 10 was used to evaluate 
treatment efficacy where a Score=10 represented a Severely 
depressed patient with Suicidal tendencies and a Score=1 
represented a emotionally stable patient. 

EXAMPLE 7 

0088 Individuals with various gastrointestinal disorders 
were orally administered oligonucleotide compositions with 
RNA oligonucleotides complementary to the phosphodi 
esterase 4 and/or cyclooxygenase 2 genes. Some individuals 
were given compositions additionally containing RNA oli 
gonucleotides complementary to other genes Such as phos 
phodiesterase 5 and NFKB p65. Oligonucleotide concentra 
tions were typically 0.3 to 3.0A/RNA/ml and given in 0.5 
ml dosages (0.1-1.0 lig/kg) twice per day. The effect of the 
composition was evaluated after approximately one to two 
months of therapy (see Table 10). A scaled score of 1 to 10 
was used to evaluate treatment efficacy where a Score=10 
represented a patient with above normal bowel movement 
frequency and the presence of blood in the feces and a 
Score=1 represented a patient with normal frequency of 
bowel movements and the absence of blood in the feces. 

EXAMPLE 8 

0089 Individuals with various types of inflammation 
were orally or topically (as indicated) adminsitered oligo 
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nucleotide compositions containing oligonucleotides 
complementary to the phosphodiesterase 4 or interleukin 5 
genes. Some individuals were given compositions addition 
ally containing RNA oligonucleotides complementary to 
other genes such as cyclooxygenase 2 and NFKB p65. RNA 
oligonucleotide concentrations were typically 0.03 to 300 
A/RNA/ml given in doses (0.01-100 tug/kg) of 0.5 ml 
twice per day. The effect of the composition was then 
evaluated (see Table 11). A scaled score of 1 to 10 was used 
to evaluate treatment efficacy after approximately one to two 
months of therapy, where a Score=10 represented presence 
of debilitating inflammation with Severe pain and a Score=1 
represented the absence of inflammation and pain. 

EXAMPLE 9 

0090 Individuals suffering from migraine headaches 
were orally administered oligonucleotide compositions con 
taining RNA oligonucleotides complementary to the phos 
phodiesterase 4, phosphodiesterase 5, cyclooxygenase 2 and 
3-hydroxy-3-methylglutaryl-coenzyme A reductase genes. 
Oligonucleotide concentrations were typically 3.0 to 30 
A/RNA/ml taken in dosages (1.0-10 ug/kg) of 0.5 ml two 
to four times per day. The effect of the composition was 
evaluated after approximately one to two months of therapy 
(see Table 12). A scaled score of 1 to 10 was used to evaluate 
treatment efficacy where a Score=10 represented Severe 
debilitating headache pain including facial pain accompa 
nied by nausea and Sensitivity to light and a Score=1 
represented the absence of these conditions. 

EXAMPLE 10 

0091 Individuals with various neurological disorders 
were orally administered oligonucleotide compositions con 
taining RNA oligonucleotides complementary to the phos 
phodiesterase 4, cyclooxygenase 2 and p65 genes. Some 
individuals were given compositions containing additional 
RNA oligonucleotides complementary to other genes Such 
as lipoxygenase 5. Oligonucleotide concentrations were 
typically 3.0 to 30 A/RNA/ml taken in dosages (1-10 
ug/kg) of 0.5 ml two to four times per day. The effect of the 
compositions was evaluated after approximately one to two 
months of therapy (see Table 13). A scaled score of 1 to 10 
was used to evaluate treatment efficacy where a Score=10 
represented a patient with a debilitating form of the indi 
cated neurological disorder (i.e., amyotrophic lateral Scle 
rosis, multiple Sclerosis, alzheimer's disease, parkinson's 
disease) and a Score=1 represented a patient with no Symp 
toms or mild Symptoms associated with the indicated neu 
rological disorder. 

EXAMPLE 11 

0092 Individuals suffering from various types of pain 
were orally administered oligonucleotide compositions con 
taining RNA oligonucleotides complementary to phosphodi 
esterase 4 and/or cyclooxygenase 2. Some individuals were 
given compositions containing additional RNA oligonucle 
otides complementary to other genes Such as phosphodi 
esterase 5 and p65. Oligonucleotide concentrations were 
typically 0.3 to 3.0 A/RNA/ml and taken in dosages 
(0.1-10 ug/kg) of 0.5 ml two to four times a day. The effect 
of the composition was evaluated after approximately one to 
two months of therapy (see Table 14). A scaled score of 1 to 
10 was used to evaluate treatment efficacy where a score=10 
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represented a patient with Severe pain requiring treatment 
with a Subscription analgesic and a Score=1 represented a 
patient with the absence of pain. 

EXAMPLE 12 

0093. Female individuals diagnosed with pre-menstrual 
Syndrome were orally administered oligonucleotide compo 
Sitions containing RNA oligonucleotides complementary to 
the phosphodiesterase 4 gene. Some individuals were given 
compositions containing additional RNA oligonucleotides 
complementary to other genes Such as phosphodiesterase 5 
and cyclooxygenase 2. RNA oligonucleotide concentrations 
were typically 0.03 to 3.0 A/RNA/ml taken in doses 
(0.01-1.0 ug/kg) of 0.5 ml two to four times per day. The 
effect of the composition was evaluated after approximately 
one to two months of therapy (see Table 15). A scaled score 
of 1 to 10 was used to evaluate treatment efficacy where a 
Score=10 represented a patient with cramps, bloating, irri 
tability, nausea and Vomiting and a Score=1 represented a 
patient with the absence of these conditions. 

EXAMPLE 13 

0094. Male individuals diagnosed with prostatitis were 
orally administered oligonucleotide compositions contain 
ing RNA oligonucleotides complementary to the Steroid 
5-alpha-reductase-2 gene. Some individuals were given 
compositions containing additional RNA oligonucleotides 
complementary to other genes Such as phosphodiesterase 4 
and p65 (Super 8+composition=ASm, X2, D5, P65, cd-18, 
IL-5, LO5 and ICAM). Oligonucleotide concentrations were 
typically 3.0 Aeo/RNA/ml taken in doses (1.0 ug/kg) of 0.5 
ml two to four times per day. The effect of the composition 
was evaluated after approximately one to two months of 
therapy (see Table 16). A scaled score of 1 to 10 was used 
to evaluate treatment efficacy where a Score=10 represented 
a patient with urgent need to urinate three to five times per 
night and a Score=1 represented a patient who slept through 
the night without urinating. 

EXAMPLE 1.4 

0.095 Individuals suffering from cold and sinusitis symp 
toms were administered (intranasal) oligonucleotide com 
positions containing RNA oligonucleotides complementary 
to phosphodiesterase 4 and a DNA monomer, Nu 3. Some 
individuals were given compositions containing additional 
RNA oligonucleotides complementary to other gene targets 
such as cylooxygenase 2 and NFKB p65. RNA and DNA 
concentrations were typically 0.3 to 30 A/RNA/ml (0.1- 
10 ug/kg). Treatment efficacy was evaluated after approxi 
mately one to two months of therapy (see Table 17). A scaled 
Score of 1 to 10 was used to evaluate treatment efficacy 
where a Score=10 represented a patient with Sneezing, Stuffy 
nose and watery eyes and a Score=1 represented a patient 
with the absence of these conditions. 

EXAMPLE 1.5 

0.096 Individuals with various types of trauma were 
orally or topically (as indicated) administered oligonucle 
otide compositions containing RNA oligonucleotides 
complementary to phosphodiesterase 4. Some individuals 
were given compositions containing additional RNA oligo 
nucleotides complementary to other genes Such as cyclooxy 
genase 2 and NFKB p65. Oligonucleotide concentrations 
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ranged from 0.3 to 3.0 A/RNA/ml and taken in 0.5 ml 
doses (0.1-1.0 ug/kg) two to four times per day. The effect 
of the composition was evaluated after approximately one to 
two months of therapy (see Table 18). A scaled score of 1 to 
10 was used to evaluate treatment efficacy where a score=10 
represented a patient with Severe inflammation and pain 
asSociated with the indicated trauma and a Score=1 repre 
Sented a patient with no inflammation or pain. 

EXAMPLE 16 

0097 Individuals diagnosed with carpal tunnel syndrome 
were orally administered oligonucleotide compositions con 
taining RNA oligonucleotides complementary to the phos 
phodiesterase 4 gene. Some individuals were given compo 
Sitions containing additional RNA oligonucleotides 
complementary to other genes Such as cyclooxygenase 2, 
NFKB p65 and other gene targets. Oligonucleotide concen 
trations were typically 0.03 to 300 A/RNA/ml taken in 
doses (0.01-100 tug/kg) of 0.5 ml two to four times per day. 
The effect of the composition was evaluated after approxi 
mately one to two months of therapy (see Table 19). A scaled 
Score of 1 to 10 was used to evaluate treatment efficacy 
where a Score=10 represented a patient with pain, tingling 
and numbness in the wrist area necessitating the use of a 
wrist brace and a Score=1 represented a patient with the 
absence of these conditions and who did not require the 
assistance of a wrist brace. 

EXAMPLE 1.7 

0098 Individuals diagnosed with chronic fatigue syn 
drome or fibromyalgia were orally administered oligonucle 
otide compositions containing RNA oligonucleotides 
complementary to the phosphodiesterase 4 gene. Some 
individuals were given compositions containing additional 
RNA oligonucleotides complementary to other genes Such 
as cyclooxygenase 2 and p65. Oligonucleotide concentra 
tions were typically 3.0 to 30 A/RNA/ml taken in doses 
(1.0-10 ug/kg) of 0.5 ml two to four times per day. The effect 
of the composition was evaluated after approximately one to 
two months of therapy (see Table 20). A scaled score of 1 to 
10 was used to evaluate treatment efficacy where a score=10 
represented a patient who complained of being chronically 
exhaustion accompanied by minor aches and pain and a 
Score=1 represented a patient who did not complain of any 
Such symptom. 

EXAMPLE 1.8 

0099 Individuals suffering from eczema and atopic der 
matitis were orally or topically (as indicated) administered 
oligonucleotide compositions containing RNA oligonucle 
otides complementary to the phosphodiesterase 4 gene. 
Some individuals were given compositions containing addi 
tional RNA oligonucleotides complementary to other genes 
Such as cyclooxygenase 2 and p65 and other gene targets. 
Oligonucleotide concentrations were typically 0.3 to 3.0 
A/RNA/ml taken in doses (0.1-1.0 ug/kg) of 0.5 ml two 
to four times per day. The effect of the composition was 
evaluated after approximately one to two months of therapy 
(see Table 21). A scaled score of 1 to 10 was used to evaluate 
treatment efficacy where a Score=10 represented patient with 
itching, inflamed skin and minor bleeding, and a Score=1 
represented a patient with normal skin. 
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EXAMPLE 1.9 

0100 Male individuals suffering from erectile dysfunc 
tion were orally administered compositions containing RNA 
oligonucleotides complementary to the phosphodiesterase 4 
gene. Some individuals were given compositions containing 
additional RNA oligonucleotides complementary to other 
genes Such as phosphodiesterase-5. Oligonucleotide concen 
trations were typically 3.0 to 3.0 A/RNA/ml taken in 
doses (1.0-10 ug/kg) of 0.5 ml two to four times per day. The 
effect of the composition was evaluated after approximately 
one to two months of therapy (see Table 22). A Scaled score 
of 1 to 10 was used to evaluate treatment efficacy where a 
Score=10 represented a patient who could not obtain or 
maintain an erection and a Score=1 represented a patient who 
was able to obtain and maintain an erection. 

EXAMPLE 2.0 

0101 Individuals suffering from acid reflux were orally 
administered compositions containing RNA oligonucle 
otides complementary to the ATP4A gene. Some individuals 
were given compositions containing additional RNA oligo 
nucleotides complementary to other genes Such as ATP4B. 
Oligonucleotide concentrations were typically 3.0 to 30 
A/RNA/ml taken in doses (1.0-10 ug/kg) of 0.5 ml two to 
four times per day. The effect of the composition was 
evaluated after approximately one to two months of therapy 
(see Table 23). A scaled score of 1 to 10 was used to evaluate 
treatment efficacy where a Score=10 represented a patient 
with heartburn requiring treatment with excessive amounts 
of antacid medication and a score=1 represented a patient 
with no heartburn. 

EXAMPLE 21 

0102 Individuals suffering from poison ivy were orally 
or topically (as indicated) administered compositions con 
taining RNA oligonucleotides complementary to the phos 
phodiesterase 4 gene. Oligonucleotide concentrations were 
typically 0.3 to 300 A/RNA/ml taken in doses 0.1-100 
u/kg) of 0.5 ml two to four times per day. The effect of the 
composition was evaluated after approximately one to two 
months of therapy (see Table 24). A scaled score of 1 to 10 
was used to evaluate treatment efficacy where a Score=10 
represented a patient with poison ivy covering up to ninety 
five percent of the entire body with dermal discharge and 
Secondary inflammation restricting eye openings and a 
Score=1 represented a patient without these Symptoms. 

EXAMPLE 22 

0103 Individuals with psoriasis were orally or topically 
administered compositions containing RNA oligonucle 
otides complementary to the phosphodiesterase 4 gene. 
Some individuals were given compositions containing addi 
tional RNA oligonucleotides complementary to other genes 
Such as phosphodiesterase-5 and p65. Oligonucleotide con 
centrations were typically 0.3 to 300 A/RNA/ml taken in 
doses of 0.5 ml (0.1-100 tug/kg) two to four times per day. 
The effect of the composition was evaluated after approxi 
mately one to two months of therapy (see Table 25). A scaled 
Score of 1 to 10 was used to evaluate treatment efficacy 
where a Score=10 represented a patient with thick Silvery 
colored Scaly patches of Skin with dermal discharge and 
bleeding and a Score=1 represented a patient with normal 
skin. 

Nov. 6, 2003 

EXAMPLE 23 

0104 Ten individuals with rosacea were orally or topi 
cally administered compositions containing RNA oligo 
nucleotides complementary to the phosphodiesterase 4 gene. 
Some individuals were given compositions containing addi 
tional RNA oligonucleotides complementary to other genes 
Such as cyclooxygenase 2 and p65. Oligonucleotide concen 
trations were typically 0.3 to 300 A/RNA/ml taken in 
doses (0.1-100 ug/kg) of 0.5 ml two to four times per day. 
The effect of the composition was evaluated after approxi 
mately one to two months of therapy (see Table 26). A scaled 
Score of 1 to 10 was used to evaluate treatment efficacy 
where a Score=10 represented a patient with red, inflamed 
facial skin with pimples (e.g., acne) and a Score=1 repre 
Sented a patient normal skin. 

TABLE 4 

Cancer Therapy 

Severity 

SeX age condition oligonucleotides before after 

1 m 38 Skin cancer X2?65 7-8 1-2 
2 n. 72 Skin cancer X2?65/LO5-38 7-8 stable 
3 f 52 Malignant nasal polyps X2/6.5/LO5-38/ 1O 1. 

Mg44 
4 f 47 Malignant melanoma X2/6.5/LO5-38/ 1O stable 

Mg44 
5 f 56 Breast cancer X2?65/LO5-38 1O stable 

01.05 

TABLE 5 

Appetite Control 

SeX age condition oligonucleotide Efficacy 

1. 37 appetite control Tt 7 
2 52 appetite control Tt 1O 
3 65 appetite control Tt 5 
4 46 appetite control Tt 8 
5 44 appetite control Tt 7 
6 63 appetite control Tt 8 
7 48 appetite control Tt 6 
8 59 appetite control Tt 7 
9 40 appetite control Tt 7 
1O 40 appetite control Tt 8 
11 54 appetite control Tt 8 
12 52 appetite control Tt 7 
13 58 appetite control Tt 7 
14 41 Appetite control Tt 8 
15 39 Appetite control Tt 8 
16 54 Appetite control Tt 7 

01.06) 

TABLE 6 

Arthritis Treatment 

Severity 

sex age condition oligonucleotide before after 

1 m 50 Arthritis (back) Asm/X2?65 5 1. 
2 f 60 Arthritis (general) Asm/X2?65 6 1. 
3 f 63 Rheumatoid Arthritis Asm?X2?65/LO5- 1O 5 
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Arthritis Treatment 

sex age condition oligonucleotide 

38/CRP 
4 66 Arthritis (general) Asm/X2?65/D5 
5 m 50 Arthritis (hands) Asmfö5 
6 28 Arthritis (knee) Asm/X2?65 
7 74 Arthritis (knee) Asm/X2?65 
8 82 Arthritis (general) Asm/X2?65/LO5 

38 

9 m 65 Arthritis (back/hand) Asm/X2/6.5 
1O 63 Arthritis (knee) Asm/X2?65/LO5 

38/CRP 
11 55 Arthritis (back/hands) Asm/X2,65 
12 m 48 Arthritis (general) Asm/X2?65 
13 m 46 Arthritis (general) Asm/X2?65 
14 90 Arthritis (hand) Asm/X2?65 
15 m 53 Arthritis (fingers) Asm/X2?65 
16 28 Arthritis (neck) Asm/X2?65 
17 49 Arthritis (hands) 65 
18 51 Arthritis (shoulder) Asm/X2?65 
19 m 77 Arthritis (knee) Asm/X2?65/LO5 

38/CRP/D5 
20 m 52 Arthritis (knee) Asm/X2?65/LO5 

38/D7/CRP 
21 f 53 Arthritis (back) Asm/X2?65/LO5 

38/CRP 
22 f 64 Arthritis (thumbs) Asm/X2?65/LO5 

38/CRP 
23 f 47 Arthritis (general) Asm/X2?65 
24 f 74 Arthritis (general) Asm/X2?65/LO5 

38/Mg44 
25 m 65 Arthritis (back) Asm/X2?65 
26 f 61 Arthritis (knees) Asm/X2?65 

01.07 

TABLE 7 

Blood Pressure 

SeX age Condition oligonucleotides 

1. f 74 Untreated CEANEP-1/Asm/D5 
hypertension 

2 f 56 Untreated CEANEP-1/Asm/D5 
hypertension 

3 f 62 Hypertension CEANEP-1/Asm/D5 
despite treatment 

with Zestril. 
Atenolol & 
Furosemide 

4 f 63 Hypertension CEANEP-1/Asm/D5 
despite treatment 
with Atenolol & 

Prinivil 
5 in 65 Hypertension CEANEP-1/Asm/D5 

despite treatment 
with Atenolol 

6 f 55 Untreated CE 
Hypertension 

7 in 76 Hypertension NEP-1 
8 m 36 Untreated NEP-1 

Hypertension 

TABLE 6-continued 

Severity 

before after 

7 1. 
1O 2 
7 1-2 
8 2-3 
8 2 

6 2 
1O 3-4 

7 1. 
6 1. 
5 1. 
9-10 1. 
8 1. 
7-8 1. 
5-6 1. 
5 1. 
1O 3-4 

7 3-4 

7 4 

7 3 

8-9 2 
1O 1. 

9 2-3 
8-9 2 

before 

190/100 

190/100 

200/90 

170/70 

190/98 

190/100 

17Of69 
214f144 

Blood Pressure 

after 

165/75 

160/80 

170/75 

150/70 

150/8O 

160/100 

158/74 
160/80 
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TABLE 8 

Chlosterol 
Elevated Cholesterol Level 

sex age Condition oligonucleotides before after 

1 f Hyperlipidemia Mg44/Asm/D5 244 125 
2 f Hyperlipidemia Mg44/Asm/D5 22O 150 
3 m. Hyperlipidemia Mg44 265 177 
4 f Hyperlipidemia Mg44 212 205 
5 m Hyperlipidemia Mg44/Asm/D5 2O7 168 
6 f Hyperlipidemia Mg44/Asm/D5 229 163 
7 f Hyperlipidemia Mg44/Asm/D5 3OO 184 
8 m Hyperlipidemia Mg44/Asm/D5/MTP 213 150 

(shifted from Zocor) 
9 m Hyperlipidemia Mg44/Asm/D5 <150 <150 

(shifted from Zocor) 
10 m Hyperlipidemia Mg44/Asm/D5 2O1 164 

01.09) 

TABLE 9 

Emotional Distress 

Severity 

sex age condition oligonucleotides before after 

1. 39 Stress Asm/D5 9 1-2 
2 46 Stress Asm/D5 8 2 
3 52 Depression ASmID5 10 1-2 
4 29 Stress/depression Asm/D5 1O 3 
5 m 56 Severe depression Asm/D5 1O 2 
6 47 Spousal abuse Asm/D5 8-9 1-2 
7 57 stress Asm/D5 1O 1-2 
8 40 stress Asm/D5 9 3 
9 52 Severe depression Asm/D5 1O 1. 
1O 26 stress Asm/D5 8-9 1. 
11 36 stress Asm/D5 4-5 1. 
12 62. Severe depression Asm/D5 1O 1. 
13 m 31 stress Asm/D5 8-9 1. 
14 52 Stress/anxiety Asm/D5 9-10 2-3 
15 56 Mild stress Asm/D5 6 1. 
16 51 mood swings Asm/D5 7 1. 
17 m 47 High stress Asm/D5 1O 2-3 
18 56 Spousal abuse Asm/D5 1O 5 
19 m 56 Stress Asm/D5 7 2 
2O 63 Depression Asm/D5 1O 1-2 
21 m 51 SAD Asm/D5 1O 1-2 
22 35 Suicidal Asm/D5 1O 1-2 
23 38 Severe depression Asm/D5 1O 1-3 
24 63 Severe depression Asm/D5 1O 1-2 
25 45 Depression Asm/D5 8-9 1-2 
26 31 depression Asm/D5 8 1-2 
27 34 stress Asm/D5 9 2 
28 m 63 anxiety Asm/D5 9 
29 m 32 Stress/anxiety Asm/D5 1O 
3O 60 Severe depression Asm/D5 1O 1-2 
31 25 OCDistress Asm/D5 1O 3 
32 m 41 agoraphobic Asm/D5 1O 3-4 
33 42 Severe anxiety Asm/D5 1O 
34 36 depression Asm/D5 9-10 1-2 
35 m 59 Spousal abuse Asm/D5 1O 2 
36 52 Depression Asm/D5 8 2 
37 31 stress Asm/D5 9 
38 63 stress Asm/D5 8 
39 m 55 Anxiety/stress Asm/D5 7 4 
40 m 45 stress Asm/D5 4 
41 42 stress Asm/D5 1O 
42 38 Severe depression Asm/D5 1O 1-2 
43 m 50 Mild stress Asm/D5 4 
44 33 Mild stress Asm/D5 5 
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0119) 

sex age Condition oligonucleotides 

1 m 36 Carpal tunnel Asm 
2 f 42 Carpal tunnel Asm 
3 f 56 Carpal tunnel Asm 
4 m 75 Carpal tunnel Asm 
5 m 55 Carpal tunnel Asm/X2?65 
6 m 21 Carpal tunnel Asm 
7 m 56 Carpal tunnel Asm/X2?65 
8 f 63 Carpal tunnel Asm 
9 f 45 Carpal tunnel Super 8 

0120 

TABLE 2.0 

Chronic Fatigue/Fibromyalgia 

sex age Condition oligonucleotides 

1. f 62 CFS Asm/D5/X2 
2 f 60 Fibromyalgia Asm/D5/X2 
3 f 56 CFS Asm/D5/X2 
4 in 36 CFS Asm/D5/X2 
5 in 69 CFS Asm/D5/X2 
6 in 51 CFS Asm/D5/X2 
7 in 38 CFS Asm/D5/X2 
8 f 40 Fibromyalgia Asm/D5/X2 

0121) 

TABLE 21 

ECZema/Atopic Dermatitis 

sex age Condition oligonucleotides 

1. 63 Foot rash Asm 
2 49 hives Asm/X2?65/D7 
3 3 Severe leg rashes Asm 
4 m 36 eczema Asm/X2?65 
5 41 Non-specific rash Asm 
6 m 1 eczema Asm 
7 51 rash Asm?X2 
8 m 48 rash Asm 
9 30 Atopic dermatitis Asm 
1O 26 Face rash Asm 
11 m 42 Severe rash Asm/X2?65/D7 
12 8 Rash Asm 
13 2 eczema Asm 
14 m 67 Severely inflamed Asm/X2/6.5/IL-501 

fingers 
15 52 rash Asm 
16 42 Severe hives Asm/X2?65 
17 4 Chronic eczema Asm 
18 m 64 eczema Asm/X2?65 
19 63 Non-specific Asm 

itching 
2O 58 Contact dermatitis Asm/topical 
21 m 47 Itchy scar Asm/topical 
22 37. Severe contact Asm/topical 

TABLE 1.9 

Carpal tunnel 

dermatitis 

Severity 

before after 

9 1. 
1O 1. 
9 1. 
8 1-2 
8 1. 
9 2 
1O 1-2 
1O 2-3 
7 2 

Severity 

before after 

9 1. 
1O 1. 
9 1. 
8 1-2 
8 1. 
9 2 
1O 1-2 
1O 2-3 

Severity 

before after 

8 
1O 1-2 
1O 3-4 
7-8 3-4 
8 
1O 1-2 
5 

6-7 1-2 
9 
7 2 
1O 
4 
6 
1O 3-4 

6 
1O 
7 
8 

7-8 

8 
5 
7 2 

22 
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Severity 

sex age Condition oligonucleotides before after 

23 m 36 Severe atopic Asm 1O 
dermatitis 

24 m 1 Severe diaper Asm/topical 1O 
aS 

25 f 40 Eczema Asm 6 1-2 
26 f 35 Itchy/scaly Asm 7-8 

patches on feet 
27 m 17 Atopic dermatitis Asm 7 
28 f 19 Severe razor burn Asm/topical 1O 
29 m 24 Severe razor burn Asm/topical 1O 
30 f 40 Inflamed hands Asut/topical 7 
31 m 19 split, cracked cd18-1 7 

cuticles 
32 51 Split lips cd18-1 5 
33 f 30 Dry, cracked cd18-1/topical 8 

skin on hands 
34 f 60 rash Super 8 9 
35 f 38 Spider bite Super 8 1O 2-3 
36 f 15 rash Super 8 5 

0122) 

TABLE 22 

Erectile DVsfunction 

Severity 

sex age Condition oligonucleotides before after 

1. m 65 EDfblood D5 1O 1. 
pressure 
med. 

2 69 EDfblood Asm/D59 2-3 
pressure 
med. 

3 in 52 ED Asm/D5 1O 1. 

0123) 

TABLE 23 

Heartburn/Acid Reflux 

Severity 

sex age Condition oligonucleotides before after 

1. 63 heartburn Acid-2/Acid B2 1O 
2 49 heartburn Acid-2/Acid B2 1O 
3 22 Heartburn Acid-2/Acid B2 1O 
4 42 Heartburn Acid-2 7-8 
5 41 Heartburn Acid-2/Acid B2 9-10 
6 70 Heartburn Acid-2/Acid B2 5 
7 47 heartburn Acid-2/Acid B2 8 
8 41 heartburn Acid-2/Acid B2 1O 
9 19 heartburn Acid-2/Acid B2 7 
1O 77 heartburn Acid-2/Acid B2 1O 
11 52 heartburn Acid-2/Acid B2 1O 
12 21 Heartburn Acid-2/Acid B2 1O 
13 41 heartburn Acid-2/Acid B2 1O 
14 46 heartburn Acid-2/Acid B2 1O 
15 63 heartburn Acid-2/Acid B2 1O 
16 62 heartburn Acid-2/Acid B2 1O 



0124 

TABLE 24 

Poison Ivy 

Severity 

sex age Condition oligonucleotides before after 

1 m O Poison ivy Asm 7 
2 43 Poison ivy Asm 7 
3 63 Poison ivy Asm O 
4 42 Poison ivy Asm 6 
5 m 3 Poison ivy Asm 6 
6 m 47 Poison ivy Asm O 
7 53 Poison ivy Asm O 
8 m 21 Poison ivy Asm/topical 8-9 
9 2 Poison ivy Asm/topical O 
1O 56 Poison ivy Asm/topical 9 
11 40 Poison ivy Asm/topical 7-8 
12 49 Poison ivy Asm O 
13 m. 7 Poison ivy Asm 7 
14 65 Poison ivy Asm 5-6 

0125) 

TABLE 25 

- Psoriasis 

Severity 

sex age Condition oligonucleotides before after 

1 in 59 stress induced Asm/D5/X2 1O 3 
psoriasis 

2 f 77 psoriasis Asm/D5/65 5 1. 
3 f 34 psoriasis Asm/D5/65 9-10 1 
4 m 27 psoriasis Asm/D5/65 7 1 
5 f 41 psoriasis Asm/D5/65 7 2-3 
6 f 19 psoriasis Asm/D5/65 9 1 
7 f 6 psoriasis Asm 6 1 
8 f 75 psoriasis Asm 4 1 
9 in 47 Severe psoriasis Asm 10 2-3 
10 m 36 psorlasis Asm/D5/65 5 1. 
11 f 24 psoriasis Asm/D5/65 9 1. 

0126) 

TABLE 26 

Rosacea 

Severity 

sex age Condition oligonucleotides before after 

1. f 40 Rosacea Asm 6 1-2 
2 f 38 Rosacea Asm 4 1. 
3 f 58 Rosacea Asm 7 1. 
4 f 40 Rosacea Asm 8 1. 
5 f 40 Rosacea Asm 8-9 1. 
6 f 36 Rosacea Asm 6 3 
7 f 48 Rosacea Asm/X2?65 6-7 1. 
8 f 32 Rosacea Asm 6 1. 
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TABLE 27 

Average of Results 

pre-treatment post-treatment 
Condition # cases average average 

elevated 1O 230 166 
cholesterol 
hypertension 8 190/96 159/79 
inflammatory 12 10 toilet trips 1-2 toilet trips 
bowel 
crohn's disease 3 17 toilet trips 1-2 toilet trips 
ulcerative colitis 5 8 toilet trips 1-2 toilet trips 
acid refluxf 16 9.2 O 
heartburn 
emotional distress 127 8.2 .4 
PMS 9 1.O.O O 
inflammation 70 9.O 7 
pain 40 8.8 2.O 
infection 78 7.1 .6 
migraine 14 9.4 3 
neurological 9 9.O 3.0 
disorders 
poison ivy 14 8.0 O 
prostatitis 5 6.6 .2 
psoriasis 14 7.1 5 
OCaCea 1O 6.3 .1 
trauma 25 8.7 7 
sinus/cold 53 7.3 .6 
erectile 5 9.O 5 
dysfunction 
eczemafrash 36 8.5 .4 
fibromyalgia 7 1.O.O 8 
chronic fatigue 9 9.5 .2 
carpal tunnel 9 8.9 3 
syndrome 
arthritis 3O 7.6 2.O 
appetite 16 9.5 2.3 

EXAMPLE 24 

0128. For animal studies, animals with different indica 
tions were provided with oligonucleotide compositions con 
taining RNA oligonucleotides complementary to the phos 
phodiesterase 4, phosphodiesterase 5 genes or as indicated 
in FIG. 24. Some animals were additionally given compo 
Sitions containing additional RNA oligonucleotides comple 
mentary to other genes Such as cyclooxygenase 2 and p65. 
Oligonucleotide concentrations were typically 0.3 to 300 
A/RNA/ml taken in doses (0.1-100 lug/kg) of 0.5 ml two 
to four times per day. The effect of the composition was then 
evaluated (see Table 27). Treatment efficacy was evaluated 
by an attending veterinarian. 

TABLE 27 

Animal studies 

Severity 

animal Condition oligonucleotides before after 

dog skin allergy Asm 8 2 
dog inflammatory Asm, CX2, P65 7 2 

bowel disease 
horse nervous and agitated Asm, D5 8 2 

EXAMPLE 24 

0129. The following is the method for selecting nucleic 
acid Sequences from a known gene Sequence for the design 
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of oligonucleotides. Preferred choices are Sequences that 
either are adjacent to, or overlap the Start Site, followed by 
Sequences that are in the 5' un-translated region, followed by 
Sequences immediately adjacent to or overlapping the ter 
mination Signal. This method is very effective and when 
combined with, achiral RNA, it produces oligonucleotides 
that display therapeutic efficacy consistently. 
0130 For example, achiral RNA oligonucleotides (10-30 
bases in length), or achiral 2'-methoxy oligonucleotides 
(10-30 bases in length), or achiral 2'-methoxy oligonucle 
otides (10-30 bases in length) with 

0131 (a) 3' or 3' & 5' acid stable end-blocks located in 
the 5' UTR, or 

0132 (b) immediately adjacent to or more preferably 
overlapping at least one of the three bases of the Start 
site and extending either 5' or 3' of the start site, or 

0133) (c) immediately adjacent to or overlapping one 
of the three bases of the termination Signal and extend 
ing 3' or 5' of the termination site that are ten to thirty 
contiguous bases in length and complementary to a 
RNA or DNA and that have the following binding 
characteristics: 

0134) (d) AG of the oligonucleotide binding the 
complementary RNA strand at 37 C. 
0135 (i) (Ga.)s-15 KCal or less (more nega 
tive=more stable) for 10 to 14 mer, 

0136 (ii) (Ga.)s-20 KCal or less (more nega 
tive more stable) for 15 to 17 mer, 

0137 (iii) (Ga.)s-25 KCal or less (more nega 
tive=more stable) for 18 to 20 mer, 

0138 (iv) (Ga.)s-30 KCal or less (more nega 
tive=more stable) for 21 to 23 mer, 

0139 (v) (Ga.)s-35 KCal or less (more nega 
tive=more stable) for 24 to 30 mer, 

0140 (e) the AG of any hairpin structure the oligo 
nucleotide could assume is 2-3.0, 

0141 (f) the Tm any hairpin that could form is at 
least 10 C. lower than the Tm of the oligonucleotide 
binding to the target RNA or DNA, 

SEQUENCE LISTING 

<160> NUMBER OF SEQ ID NOS : 132 
<210> SEQ ID NO 1 
<211& LENGTH: 14 
&212> TYPE DNA 
<213> ORGANISM: Artificial sequence 
&22O > FEATURE 

<223> OTHER INFORMATION: ASM oligonucleotide 

<400 SEQUENCE: 1 

cgtgtcagga gaac 

<210> SEQ ID NO 2 
<211& LENGTH: 14 
&212> TYPE DNA 

24 
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0.142 (g) a melting temperature for the oligonucle 
otide binding to the target RNA is 45 C. by the 
percent GC method at 1.0 M salt 

0.143 For composition parameters, the percent G+C of 
the oligonucleotide to be used is >35 percent and are 
administered So that each Specific RNA is at a concentration 
(1.0 g/100 ml), or lower in doses not to exceed 100 ug/kg per 
RNA, or more preferably 10 ug/kg, or more preferably 1 
tug/kg, or Still more preferably <1 ug/kg. Sequences are then 
Screened to be Sure they do not overlap the same regions in 
other known genes by conducting BLAST Searches against 
the entire GenBank list of human Sequences. 

014.4 Factors contributing to the selective inhibition of 
gene expression in Vivo by the modified oligonucleotides of 
the invention include the influence of chirality on melting 
temperature. 2'-O-methyl modified RNA oligonucleotides 
with achiral linkages resemble backbone linkages that very 
closely resemble normal unmodified nucleic acids. Typi 
cally, oligonucleotides Synthesized using phosphoramidite 
based Synthesis of phosphorothioates produces mixed iso 
merS present at each modified phosphorothioate linkage. A 
measurable result of the presence of these mixed isomerS is 
a decrease in melting temperature of the phosphorothioate 
oligonucleotide in a primer target duplex as compared to an 
unmodified oligonucleotide in the same duplex. The melting 
temperature of a 2'-O-methyl RNA oligonucleotide, how 
ever, is not Substantially lowered relative to an unmodified 
oligonucleotide. Thus, the melting temperatures for 2'-O- 
methyl RNA oligonucleotides closely resemble those for 
unmodified RNA because the presence of the 2'-O-methyl 
group does not result in the generation of isomers. 

0145 While the invention has been described and illus 
trated herein by references to various specific materials, 
procedures and examples, it is understood that the invention 
is not restricted to the particular combinations of material 
and procedures Selected for that purpose. Numerous varia 
tions of Such details can be implied as will be appreciated by 
those skilled in the art. It is intended that the specification 
and examples be considered as exemplary, only, with the 
true Scope and Spirit of the invention being indicated by the 
following claims. All references, patents and patent appli 
cations referred to in this application are herein incorporated 
by reference in their entirety. 

14 
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-continued 

<213> ORGANISM: Artificial sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Ace1 oligonucleotide 

<400 SEQUENCE: 2 

Catgacgcgg togCg 14 

<210> SEQ ID NO 3 
&2 11s LENGTH 16 
&212> TYPE DNA 
<213> ORGANISM: Artificial sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Acid-2 oligonucleotide 

<400 SEQUENCE: 3 

ggcagtcg to cotcta 16 

<210> SEQ ID NO 4 
&2 11s LENGTH 16 
&212> TYPE DNA 
<213> ORGANISM: Artificial sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Acid B2 oligonucleotide 

<400 SEQUENCE: 4 

aacgtttcac ttctoa 16 

<210 SEQ ID NO 5 
&211's LENGTH 13 
&212> TYPE DNA 
<213> ORGANISM: Artificial sequence 
&220s FEATURE 

<223> OTHER INFORMATION: cd18-1 oligonucleotide 

<400 SEQUENCE: 5 

ttgctaccag tot 13 

<210> SEQ ID NO 6 
&2 11s LENGTH 16 
&212> TYPE DNA 
<213> ORGANISM: Artificial sequence 
&220s FEATURE 

<223> OTHER INFORMATION: CX2 (X2) oligonucleotide 

<400 SEQUENCE: 6 

totacagttc agticga. 16 

<210 SEQ ID NO 7 
&2 11s LENGTH 18 
&212> TYPE DNA 
<213> ORGANISM: Artificial sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Mg 44 oligonucleotide 

<400 SEQUENCE: 7 

tgacaa.catt gtagctac 18 

<210 SEQ ID NO 8 
&2 11s LENGTH 18 
&212> TYPE DNA 
<213> ORGANISM: Artificial sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Mg 44 oligonucleotide 
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-continued 

SEQUENCE: 8 

agctacagaa to cittgga 

<400 

SEQ ID NO 9 
LENGTH 16 
TYPE DNA 

ORGANISM: Artificial sequence 
FEATURE: 

OTHER INFORMATION: Mg 44 oligonucleotide 

SEQUENCE: 9 

gtogggct at tdaggc 

<400 

SEQ ID NO 10 
LENGTH 16 
TYPE DNA 

ORGANISM: Artificial sequence 
FEATURE: 

OTHER INFORMATION: P65-2M (65) oligonucleotide 

SEQUENCE: 10 

gaac agttcg to catg 

<400 

SEQ ID NO 11 
LENGTH 15 
TYPE DNA 

ORGANISM: Artificial sequence 
FEATURE: 

OTHER INFORMATION: IL-501 oligonucleotide 

SEQUENCE: 11 

ccitcatggct citgaa 

<400 

SEQ ID NO 12 
LENGTH 16 
TYPE DNA 

ORGANISM: Artificial sequence 
FEATURE: 

OTHER INFORMATION: LO5-38 oligonucleotide 

SEQUENCE: 12 

ggaggg catg gcgcgg 

<400 

SEQ ID NO 13 
LENGTH 16 
TYPE DNA 

ORGANISM: Artificial sequence 
FEATURE: 

OTHER INFORMATION: MPB-19 oligonucleotide 

SEQUENCE: 13 

cctgcatcgc gcc.gtg 

<400 

SEQ ID NO 14 
LENGTH 16 
TYPE DNA 

ORGANISM: Artificial sequence 
FEATURE: 

OTHER INFORMATION: NEP-1 (CALLA) oligonucleotide 

SEQUENCE: 14 

gactitgcc.ca toacct 

18 

16 

16 

15 

16 

16 

16 
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-continued 

<210 SEQ ID NO 15 
&2 11s LENGTH 16 
&212> TYPE DNA 

<213> ORGANISM: Artificial sequence 
&220s FEATURE 
<223> OTHER INFORMATION: NPY-1 oligonucleotide 

<400 SEQUENCE: 15 

acctagoat g g togct 16 

<210> SEQ ID NO 16 
&2 11s LENGTH 15 
&212> TYPE DNA 
<213> ORGANISM: Artificial sequence 
&220s FEATURE 
<223> OTHER INFORMATION: D5 (PDE5. 1) oligonucleotide 

<400 SEQUENCE: 16 

cgct coatgg ttggc 15 

<210 SEQ ID NO 17 
&2 11s LENGTH 16 
&212> TYPE DNA 
<213> ORGANISM: Artificial sequence 
&220s FEATURE 
<223> OTHER INFORMATION: D7 oligonucleotide 

<400 SEQUENCE: 17 

cittccattga attacgc 16 

<210> SEQ ID NO 18 
&2 11s LENGTH 16 
&212> TYPE DNA 
<213> ORGANISM: Artificial sequence 
&220s FEATURE 

<223> OTHER INFORMATION: Per oligonucleotide 

<400 SEQUENCE: 18 

actgccatcc togcto 16 

<210 SEQ ID NO 19 
&2 11s LENGTH 16 
&212> TYPE DNA 
<213> ORGANISM: Artificial sequence 
&220s FEATURE 

<223> OTHER INFORMATION: TTP (TTPII) oligonucleotide 

<400 SEQUENCE: 19 

Cggtggcc at ggacgc 16 

<210> SEQ ID NO 20 
&2 11s LENGTH 17 
&212> TYPE DNA 
<213> ORGANISM: Artificial sequence 
&220s FEATURE 
<223> OTHER INFORMATION: TTPII oligonucleotide 

<400 SEQUENCE: 20 

aagttcatgg titt.cgga 17 

<210> SEQ ID NO 21 
&2 11s LENGTH 19 
&212> TYPE DNA 
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-continued 

<213> ORGANISM: Artificial sequence 
&220s FEATURE 
<223> OTHER INFORMATION: MTP oligonucleotide 

<400 SEQUENCE: 21 

gaat catatt taccagoa 19 

<210> SEQ ID NO 22 
&2 11s LENGTH 16 
&212> TYPE DNA 
<213> ORGANISM: Artificial sequence 
&220s FEATURE 
<223> OTHER INFORMATION: HisR1 oligonucleotide 

<400 SEQUENCE: 22 

ggct cattgg cqcaag 16 

<210> SEQ ID NO 23 
&2 11s LENGTH 16 
&212> TYPE DNA 
<213> ORGANISM: Artificial sequence 
&220s FEATURE 
<223> OTHER INFORMATION: HisR1 oligonucleotide 

<400 SEQUENCE: 23 

agagccitc.cc ttagga 16 

<210> SEQ ID NO 24 
&211's LENGTH 16 
&212> TYPE DNA 
<213> ORGANISM: Artificial sequence 
&220s FEATURE 

<223> OTHER INFORMATION: CRP oligonucleotide 

<400 SEQUENCE: 24 

catggtoacg to citgc 16 

<210> SEQ ID NO 25 
&2 11s LENGTH 18 
&212> TYPE DNA 
<213> ORGANISM: Artificial sequence 
&220s FEATURE 

<223> OTHER INFORMATION: CETP oligonucleotide 

<400 SEQUENCE: 25 

atggittatca ggcagtgg 18 

<210> SEQ ID NO 26 
&2 11s LENGTH 19 
&212> TYPE DNA 
<213> ORGANISM: Artificial sequence 
&220s FEATURE 

<223> OTHER INFORMATION: CETP oligonucleotide 

<400 SEQUENCE: 26 

catggittatc agg cagtgg 19 

<210 SEQ ID NO 27 
&2 11s LENGTH 16 
&212> TYPE DNA 
<213> ORGANISM: Artificial sequence 
&220s FEATURE 
<223> OTHER INFORMATION: CETP oligonucleotide 
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SEQUENCE: 27 

citgaagaatt gaccac 

<400 

SEQ ID NO 28 
LENGTH 16 
TYPE DNA 

ORGANISM: Artificial sequence 
FEATURE: 

OTHER INFORMATION: ICAM oligonucleotide 

SEQUENCE: 28 

Catago gagg Ctgagg 

<400 

SEQ ID NO 29 
LENGTH 15 
TYPE DNA 

ORGANISM: Artificial sequence 
FEATURE: 
OTHER INFORMATION: TNF-alpha oligonucleotide 

SEQUENCE: 29 

gtgcto atgg totcc 

<400 

SEQ ID NO 30 
LENGTH 15 
TYPE DNA 

ORGANISM: Artificial sequence 
FEATURE: 

OTHER INFORMATION: Bone morphgenic protein- 4 oligonucleotide 

SEQUENCE: 30 

cgaccatcag cattc 

<400 

SEQ ID NO 31 
LENGTH 16 
TYPE DNA 

ORGANISM: Artificial sequence 
FEATURE: 

OTHER INFORMATION: Beta adrenergic receptor-1 oligonucleotide 

SEQUENCE: 31 

gcc catgc.cg agctgc 

<400 

SEQ ID NO 32 
LENGTH 16 
TYPE DNA 

ORGANISM: Artificial sequence 
FEATURE: 

OTHER INFORMATION: IL-6 oligonucleotide 

SEQUENCE: 32 

aggagttcat agctgg 

<400 

SEQ ID NO 33 
LENGTH 16 
TYPE DNA 

ORGANISM: Artificial sequence 
FEATURE: 

OTHER INFORMATION: FAAH oligonucleotide 

SEQUENCE: 33 

gcaccatgat coctitc 

16 

16 

15 

15 

16 

16 

16 
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<210> SEQ ID NO 34 
&2 11s LENGTH 16 
&212> TYPE DNA 

<213> ORGANISM: Artificial sequence 
&220s FEATURE 
<223> OTHER INFORMATION: ACAT oligonucleotide 

<400 SEQUENCE: 34 

cittcaccoac cattgt 16 

<210 SEQ ID NO 35 
&2 11s LENGTH 18 
&212> TYPE DNA 
<213> ORGANISM: Artificial sequence 
&220s FEATURE 
<223> OTHER INFORMATION: IBAT oligonucleotide 

<400 SEQUENCE: 35 

catt cattgc tigggtotg 18 

<210 SEQ ID NO 36 
&2 11s LENGTH 15 
&212> TYPE DNA 
<213> ORGANISM: Artificial sequence 
&220s FEATURE 
<223> OTHER INFORMATION: HMGIC oligonucleotide 

<400 SEQUENCE: 36 

cgtgcgctica toctg 15 

<210 SEQ ID NO 37 
&2 11s LENGTH 16 
&212> TYPE DNA 
<213> ORGANISM: Artificial sequence 
&220s FEATURE 

<223> OTHER INFORMATION: HMGIC oligonucleotide 

<400 SEQUENCE: 37 

aacgttgcgc ccc.cta 16 

<210 SEQ ID NO 38 
&2 11s LENGTH 16 
&212> TYPE DNA 
<213> ORGANISM: Artificial sequence 
&220s FEATURE 

<223> OTHER INFORMATION: Ghire oligonucleotide 

<400 SEQUENCE: 38 

tgcaga Cagg togggCC 16 

<210 SEQ ID NO 39 
&2 11s LENGTH 17 
&212> TYPE DNA 
<213> ORGANISM: Artificial sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Ghire oligonucleotide 

<400 SEQUENCE: 39 

gcatggcc to agctggg 17 

<210> SEQ ID NO 40 
&2 11s LENGTH 16 
&212> TYPE DNA 
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<213> ORGANISM: Artificial sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Ghire oligonucleotide 

<400 SEQUENCE: 40 

tggg.cgatca cittgtc 16 

<210> SEQ ID NO 41 
&2 11s LENGTH 18 
&212> TYPE DNA 
<213> ORGANISM: Artificial sequence 
&220s FEATURE 
<223> OTHER INFORMATION: AAT1R oligonucleotide 

<400 SEQUENCE: 41 

cattittgatc acctgggit 18 

<210> SEQ ID NO 42 
&2 11s LENGTH 16 
&212> TYPE DNA 
<213> ORGANISM: Artificial sequence 
&220s FEATURE 
<223> OTHER INFORMATION: AAT1R oligonucleotide 

<400 SEQUENCE: 42 

cgaacatgtc. acticaa 16 

<210> SEQ ID NO 43 
&211's LENGTH 17 
&212> TYPE DNA 
<213> ORGANISM: Artificial sequence 
&220s FEATURE 

<223> OTHER INFORMATION: VEGF oligonucleotide 

<400 SEQUENCE: 43 

aagttcatgg titt.cgga 17 

<210> SEQ ID NO 44 
&2 11s LENGTH 17 
&212> TYPE DNA 
<213> ORGANISM: Artificial sequence 
&220s FEATURE 

<223> OTHER INFORMATION: VEGF oligonucleotide 

<400 SEQUENCE: 44 

to accqccitc ggcttgt 17 

<210> SEQ ID NO 45 
&2 11s LENGTH 15 
&212> TYPE DNA 
<213> ORGANISM: Artificial sequence 
&220s FEATURE 

<223> OTHER INFORMATION: FAS oligonucleotide 

<400 SEQUENCE: 45 

cctoctocat ggctg 15 

<210> SEQ ID NO 46 
&2 11s LENGTH 15 
&212> TYPE DNA 
<213> ORGANISM: Artificial sequence 
&220s FEATURE 
<223> OTHER INFORMATION: FAS oligonucleotide 
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-continued 

SEQUENCE: 46 

gcc tag coct cocgc 

<400 

SEQ ID NO 47 
LENGTH 16 
TYPE DNA 

ORGANISM: Artificial sequence 
FEATURE: 

OTHER INFORMATION: AmP oligonucleotide 

SEQUENCE: 47 

gcagoggctt gttcat 

<400 

SEQ ID NO 48 
LENGTH 15 
TYPE DNA 

ORGANISM: Artificial sequence 
FEATURE: 

OTHER INFORMATION: AmP oligonucleotide 

SEQUENCE: 48 

gagt caagac citcag 

<400 

SEQ ID NO 49 
LENGTH 16 
TYPE DNA 

ORGANISM: Artificial sequence 
FEATURE: 

OTHER INFORMATION: PanLip oligonucleotide 

SEQUENCE: 49 

gtgg cago at C gtggC 

<400 

SEQ ID NO 50 
LENGTH 16 
TYPE DNA 

ORGANISM: Artificial sequence 
FEATURE: 

OTHER INFORMATION: PanLip oligonucleotide 

SEQUENCE: 50 

ccita acacgg totgag 

<400 

SEQ ID NO 51 
LENGTH 17 
TYPE DNA 

ORGANISM: Artificial sequence 
FEATURE: 

OTHER INFORMATION: ACC2 oligonucleotide 

SEQUENCE: 51 

gaag caagac cattcag 

<400 

SEQ ID NO 52 
LENGTH 17 
TYPE DNA 

ORGANISM: Artificial sequence 
FEATURE: 

OTHER INFORMATION: ACC2 oligonucleotide 

SEQUENCE: 52 

to aggtggag gcc.gggC 

32 

15 

16 

15 

16 

16 

17 

17 
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<210 SEQ ID NO 53 
&2 11s LENGTH 16 
&212> TYPE DNA 

<213> ORGANISM: Artificial sequence 
&220s FEATURE 
<223> OTHER INFORMATION: PKARIIbeta oligonucleotide 

<400 SEQUENCE: 53 

tgctcatcct gccitcc 16 

<210> SEQ ID NO 54 
&2 11s LENGTH 16 
&212> TYPE DNA 
<213> ORGANISM: Artificial sequence 
&220s FEATURE 
<223> OTHER INFORMATION: PKARIIbeta oligonucleotide 

<400 SEQUENCE: 54 

gctt catgca gtgggit 16 

<210 SEQ ID NO 55 
&2 11s LENGTH 16 
&212> TYPE DNA 
<213> ORGANISM: Artificial sequence 
&220s FEATURE 
<223> OTHER INFORMATION: VR1R oligonucleotide 

<400 SEQUENCE: 55 

tottcatcct tactgg 16 

<210 SEQ ID NO 56 
&2 11s LENGTH 16 
&212> TYPE DNA 
<213> ORGANISM: Artificial sequence 
&220s FEATURE 

<223> OTHER INFORMATION: VR1R oligonucleotide 

<400 SEQUENCE: 56 

citcacttcto cocgga 16 

<210 SEQ ID NO 57 
&2 11s LENGTH 16 
&212> TYPE DNA 
<213> ORGANISM: Artificial sequence 
&220s FEATURE 

<223> OTHER INFORMATION: ADAMTS oligonucleotide 

<400 SEQUENCE: 57 

ggga catggC actggit 16 

<210 SEQ ID NO 58 
&2 11s LENGTH 16 
&212> TYPE DNA 
<213> ORGANISM: Artificial sequence 
&220s FEATURE 
<223> OTHER INFORMATION: ADAMTS oligonucleotide 

<400 SEQUENCE: 58 

ttattitcctg. ccc.gc.c 16 

<210 SEQ ID NO 59 
&2 11s LENGTH 16 
&212> TYPE DNA 
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<213> ORGANISM: Artificial sequence 
&220s FEATURE 
<223> OTHER INFORMATION: NPY-Y5R oligonucleotide 

<400 SEQUENCE: 59 

tgtggcaggt cagttg 16 

<210 SEQ ID NO 60 
&2 11s LENGTH 16 
&212> TYPE DNA 
<213> ORGANISM: Artificial sequence 
&220s FEATURE 
<223> OTHER INFORMATION: NPY-Y5R oligonucleotide 

<400 SEQUENCE: 60 

atccatatta tag tot 16 

<210> SEQ ID NO 61 
&2 11s LENGTH 16 
&212> TYPE DNA 
<213> ORGANISM: Artificial sequence 
&220s FEATURE 
<223> OTHER INFORMATION: NPY-Y5R oligonucleotide 

<400 SEQUENCE: 61 

tattacatat galagac 16 

<210> SEQ ID NO 62 
&211's LENGTH 16 
&212> TYPE DNA 
<213> ORGANISM: Artificial sequence 
&220s FEATURE 

<223> OTHER INFORMATION: GNTV oligonucleotide 

<400 SEQUENCE: 62 

agcc attgct citctgg 16 

<210 SEQ ID NO 63 
&2 11s LENGTH 16 
&212> TYPE DNA 
<213> ORGANISM: Artificial sequence 
&220s FEATURE 

<223> OTHER INFORMATION: GNTV oligonucleotide 

<400 SEQUENCE: 63 

tgctataggc agt citt 16 

<210> SEQ ID NO 64 
&2 11s LENGTH 16 
&212> TYPE DNA 
<213> ORGANISM: Artificial sequence 
&220s FEATURE 

<223> OTHER INFORMATION: FCRG3 oligonucleotide 

<400 SEQUENCE: 64 

tgccacatga t gccac 16 

<210 SEQ ID NO 65 
&2 11s LENGTH 16 
&212> TYPE DNA 
<213> ORGANISM: Artificial sequence 
&220s FEATURE 
<223> OTHER INFORMATION: FCRG3 oligonucleotide 
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SEQUENCE: 65 

gttgagcttcaaatgt 

<400 

SEQ ID NO 66 
LENGTH 16 
TYPE DNA 

ORGANISM: Artificial sequence 
FEATURE: 

OTHER INFORMATION: CD40L oligonucleotide 

SEQUENCE: 66 

togatcatgc tigtgtt 

<400 

SEQ ID NO 67 
LENGTH 16 
TYPE DNA 

ORGANISM: Artificial sequence 
FEATURE: 

OTHER INFORMATION: CD40L oligonucleotide 

SEQUENCE: 67 

aggtgacact gttcag 

<400 

SEQ ID NO 68 
LENGTH 16 
TYPE DNA 

ORGANISM: Artificial sequence 
FEATURE: 

OTHER INFORMATION: ETS-1 oligonucleotide 

SEQUENCE: 68 

acggcc.gc.ct tcatgg 

<400 

SEQ ID NO 69 
LENGTH 16 
TYPE DNA 

ORGANISM: Artificial sequence 
FEATURE: 

OTHER INFORMATION: ETS-1 oligonucleotide 

SEQUENCE: 69 

gccatcactc gtcggc 

<400 

SEQ ID NO 70 
LENGTH 16 
TYPE DNA 

ORGANISM: Artificial sequence 
FEATURE: 

OTHER INFORMATION: ADAMTS-5 oligonucleotide 

SEQUENCE: 70 

cc.gagcagoa tagtgc 

<400 

SEQ ID NO 71 
LENGTH 16 
TYPE DNA 

ORGANISM: Artificial sequence 
FEATURE: 

OTHER INFORMATION: ADAMTS-5 oligonucleotide 

SEQUENCE: 71 

toatalaccac aggcta 

35 

16 

16 

16 

16 

16 

16 

16 
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<210 SEQ ID NO 72 
&2 11s LENGTH 16 
&212> TYPE DNA 

<213> ORGANISM: Artificial sequence 
&220s FEATURE 
<223> OTHER INFORMATION: PTP-1B oligonucleotide 

<400 SEQUENCE: 72 

CatgacgggC CagggC 16 

<210 SEQ ID NO 73 
&2 11s LENGTH 16 
&212> TYPE DNA 
<213> ORGANISM: Artificial sequence 
&220s FEATURE 
<223> OTHER INFORMATION: PTP-1B oligonucleotide 

<400 SEQUENCE: 73 

gggtoaggct atgtgt 16 

<210> SEQ ID NO 74 
&2 11s LENGTH 17 
&212> TYPE DNA 
<213> ORGANISM: Artificial sequence 
&220s FEATURE 
<223> OTHER INFORMATION: MMP-1 oligonucleotide 

<400 SEQUENCE: 74 

gcatactggc citttgtc 17 

<210 SEQ ID NO 75 
&2 11s LENGTH 17 
&212> TYPE DNA 
<213> ORGANISM: Artificial sequence 
&220s FEATURE 

<223> OTHER INFORMATION: MMP-1 oligonucleotide 

<400 SEQUENCE: 75 

tdaatttittc ctgcagt 17 

<210 SEQ ID NO 76 
&2 11s LENGTH 16 
&212> TYPE DNA 
<213> ORGANISM: Artificial sequence 
&220s FEATURE 

<223> OTHER INFORMATION: Cat oligonucleotide 

<400 SEQUENCE: 76 

gccatagogt gcggitt 16 

<210 SEQ ID NO 77 
&2 11s LENGTH 16 
&212> TYPE DNA 
<213> ORGANISM: Artificial sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Cat oligonucleotide 

<400 SEQUENCE: 77 

ccc.ggcctica cagatt 16 

<210 SEQ ID NO 78 
&2 11s LENGTH 17 
&212> TYPE DNA 
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<213> ORGANISM: Artificial sequence 
&220s FEATURE 
<223> OTHER INFORMATION: MMP-17 oligonucleotide 

<400 SEQUENCE: 78 

catggcgctc acatggg 17 

<210 SEQ ID NO 79 
&2 11s LENGTH 17 
&212> TYPE DNA 
<213> ORGANISM: Artificial sequence 
&220s FEATURE 
<223> OTHER INFORMATION: MMP-17 oligonucleotide 

<400 SEQUENCE: 79 

tgtcatagog to agggc 17 

<210 SEQ ID NO 80 
&2 11s LENGTH 16 
&212> TYPE DNA 
<213> ORGANISM: Artificial sequence 
&220s FEATURE 
<223> OTHER INFORMATION: OPG oligonucleotide 

<400 SEQUENCE: 80 

to attgttggit coccgg 16 

<210> SEQ ID NO 81 
&211's LENGTH 16 
&212> TYPE DNA 
<213> ORGANISM: Artificial sequence 
&220s FEATURE 

<223> OTHER INFORMATION: OPG oligonucleotide 

<400 SEQUENCE: 81 

to cagittata agcago 16 

<210> SEQ ID NO 82 
&2 11s LENGTH 1684 
&212> TYPE DNA 
<213> ORGANISM: Homo sapiens 
&220s FEATURE 
<221 NAME/KEY: misc feature 
&223> OTHER INFORMATION Pole 4: Acc. No U5 O158 

<400 SEQUENCE: 82 

aatatgaagg agcagoccitc atgtgcc.ggc accgggcatc cqagcatcgc gggaggaggc 60 

citaccagaaa citggcc agcg agaccctgga ggagctogac togtotctgg accagctaga 120 

gaccctacag accagg cact cogtoagtga gatggcc toc aacaagttta aaaggatgct 18O 

taatcgggag citcacccatc. tct citgaaat gag toggtot goaaatcaag totcagagtt 240 

tatato aaac acattcttag ataagcaa.ca toaagtggaa attcc ttctic caacticagaa 3OO 

ggaaaaggag aaaaagaaaa gaccalatgtc. tca gatcagt ggagt caaga aattgatgca 360 

cagotctagt citgactaatt caagtatc.cc aaggtttgga gttaaaact g aacaagaaga 420 

tgtc.cittgcc aaggaactag aagatgttgaa caaatggggit citt catgttt to agaatago 480 

agagttgtct ggtaac cq go cottgactgt tat catgcac accatttitt.c aggaacggga 540 

tittattaaaa acatttaaaa titccagtaga tactittaatt acatatotta tdactictoga 600 

agaccattac catgct gatg togccitatica caacaat atc catgctgcag atgttgtc.ca 660 
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caactatoaa cagtttatct acaacaactc tatattgctg gaacatggaa ttacccagtt 320 

tgttgaatca ttcaccaggc aaattgctgg cagggttgct ggtgg tagga atgttccacc 38O 

cgcagtacag aaagtatcac aggct tcc at taccagagc agg cagatga aataccagtic 4 40 

ttittaatgag taccgcaaac gotttatgct gaag.cccitat gaatcatttg aagaacttac 5 OO 

aggagaaaag gaaatgtctg cagagttgga agcactcitat ggtgacatcg atgctgtgga 560 

gctgitatcct gcc cittctgg tagaaaagcc toggccagat gcc atctittg gtgaaac cat 62O 

ggtagaagtt gag caccat totcc ttgaa aggacittato ggtaatgtta tatgttcto c 680 

tgcc tactgg aagccalagca cittittggtgg agaagtgggt tittcaaatca toaac actoc 740 

citcaattcag totctdatct gcaataacgt gaaggg.ctgt coctittactt cattcagtgt 800 

to cagatcca gag citcatta aaa.ca.gtoac catcaatgca agttctt.ccc gct cogg act 860 

agatgatato aatcccacag tactactaaa agaac gttcg actgaactgt agaagtctaa 920 

tgatcatatt tatttattta tatgaaccat gtctattaat ttaattattt aataatattt 98O 

atattaaact cottatgtta cittaacatct tctgtaacag aagttcagtac toct9ttgcg 20 40 

gagaaaggag toatacttgt galagacittitt atgtcactac totaaagatt ttgctgttgc 2100 

tgttaagttt goaaaa.cagt ttittattotg ttittataaac cagagagaaa toagttittga 216 O 

cgtotttitta cittgaattitc aacttatatt ataaggacga aagtaaagat gtttgaatac 2220 

ttaaacacta toacaagatg ccaaaatgct gaaagtttitt acactgtcga tigtttccaat 228O 

gcatctitcca tatgcatta gaagtaacta atgtttgaaa ttittaaagta cittittgggta 2340 

tttittctgtc atcaaacaaa acaggitatca gtgcattatt aaatgaatat ttaaattaga 24 OO 

cattaccagt aattitcatgt citactttitta aaatcagdaa tdaaacaata atttgaaatt 2460 

totaaattica tagggtagaa toacctgitaa aagcttgttt gatttcttaa agittattaaa 252O 

cittgtacata taccaaaaag aagctgtc.tt gatttaaat citgtaaaatc agatgaaatt 258O 

ttactacaat tigcttgttaa aatatttitat aagtgatgtt cotttittcac caagagtata 264 O 

aacctttitta gtgttgactgt taaaactitcc ttittaaatca aaatgccaaa tittattaagg 27 OO 

tggtggagcc actgcagtgt tat citcaaaa taagaat atc. citgttgagat attccagaat 276 O. 

citgtttatat ggctggtaac atgtaaaaac cccatalaccc cqccaaaag g g g to citaccc 282O 

ttgaacataa agcaataa.cc aaaggagaaa agcc.caaatt attggttcca aatttagggit 2880 

ttaaacttitt tdaagcaaac titttittittag ccttgttgcac tdcag acct g g tacticagat 2.940 

tittgctatoga ggittaatgaa gtaccaagct gtgcttgaat aac gatatgt tittct cagat 3OOO 

tittctgttgt acagtttaat ttagoagtcc atato acatt gcaaaagtag caatgacctc 3060 

ataaaatacc tottcaaaat gcttaaattic atttcacaca ttaattittat citcagtcttg 312 O 

aa.gc.ca attc agtaggtoca ttggaatcaa goctogctac citgcatgct g titccttittct 318O 

tittcttctitt tag coattitt gctaagagac acagtcttct caaac acttic gtttctocta 324 O 

ttttgttitta citagttittaa gatcagagitt cactittctitt g g actctgcc tatattittct 33OO 

tacctgaact tittgcaagtt titcaggtaaa cctoagctoa ggactgctat ttagotcctc 3360 

ttaagaagat taaaaaaaaa aaaaaag 3387 

<210 SEQ ID NO 88 
<211& LENGTH 4 4.71 
&212> TYPE DNA 
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<213> ORGANISM: Homo sapiens 
&220s FEATURE 
<221 NAME/KEY: misc feature 
<223> OTHER INFORMATION: HMG Co-A: Acc. No. NMOOO859 

<400 SEQUENCE: 88 

titcggtggcc totagt gaga totggaggat coaaggattctgtagctaca atgttgttcaa 60 

gacitttitt.cg aatgcatggc citctttgttgg cct cocatcc citgggaagtic atagtgggga 120 

cagtgacact gaccatctgc atgatgtc.ca talacatgtt tactggtaac aataagatct 18O 

gtggttggaa titatgaatgt coaaagtttg aagaggatgt tittgagcagt gacattataa 240 

ttctgacaat aacacgatgc atago catcc totatattta cittccagttc cagaatttac 3OO 

gtdaacttgg atcaaaatat attittgggta ttgctggcct tittcacaatt ttctoaagtt 360 

ttgtattoag tacagttgtc attcacttct tag acaaaga attgacaggc titgaatgaag 420 

citttg.cccitt tttcctactt ttgattgacc tittccagagc aag cacatta gcaaagtttg 480 

cc ct cagttc caactcacag gatgaagtaa gqgaaaatat togctogtgga atggcaattit 540 

taggtoctac gtttacccitc gatgctottg ttgaatgtct totgattgga gttggtacca 600 

tgtcaggggt acgtoagctt galaattatgt gctgctttgg citgcatgtca gttcttgcca 660 

actactitcgt gttcatgact ttctitcccag cittgttgttgtc. cittgg tatta gagctttcto 720 

gggaaag.ccg cqagggtogt coaatttggc agctdagcca ttittgcc.cga gttittagaag 78O 

aagaagaaaa taagcc gaat cotgtaactc agagggit caa gatgattatgtctictaggct 840 

tggttcttgttcatgctcac agtc.gctgga tagct gatcc ttcto citcaa alacagtacag 9 OO 

cagatactitc talaggtttca ttagg actgg atgaaaatgt gtccaagaga attgaac caa 96.O 

gtgtttcc ct citggcagttt tatctotcta aaatgatcag catggatatt gaacaagtta O20 

ttaccctaag tittagctotc cittctggctg. tcaagtacat cittctittgaa caaacagaga O8O 

cagaatctac actic to atta aaaaaccota toacatctoc totagtgaca caaaagaaag 14 O 

toccagacaa ttgttgtaga cqtgaaccita togctggtoag aaataaccag aaatgtgatt 200 

cagtagagga agagacaggg ataaaccqag aaagaaaagt taggittata aaaccottag 260 

tggctdaaac agataccc.ca aacagagcta catttgttggit togtaac toc toctitactcg 320 

atactt catc agtactggtg acacaggaac citgaaattga actitcc.cagg galaccitcggc 38O 

citaatgaaga atgtctacag atacttggga atgcagagaa aggtocaaaa titccittagtg 4 40 

atgctgagat catccagtta gtcaatgcta agcatat coc agcctacaag ttggaaactic 5 OO 

tgatggaaac to atgagcgt ggtgitatcta titcgc.cgaca gttacttitcc aagaagctitt 560 

cagaacctitc ttctotccag tacctacctt acagggatta taattacitcc ttggtgatgg 62O 

gagcttgttg tdagaatgtt attggatata tocccatccc tdttggagt g g cagg acco c 680 

tittgcttaga tigaaaaagaa titt caggttc caatggcaac alacagaaggit totcittgtgg 740 

ccagdaccaa tagaggctgc agagcaatag gtc.ttggtgg aggtoccago agcc.gagtc.c 800 

ttgcagatgg gatgacitcgt gg.cccagttg tdcgt.ct tcc acgtgcttgt gacitctgcag 860 

aagtgaaagc ctdgctcqaa acatctgaag g gttcgcagt gataaaggag goatttgaca 920 

gcactagoag atttgcacgt citacagaaac titcatacaag tatagotgga cqcaacctitt 98O 

atat cogttt coagtc.cagg to aggggatg ccatggggat galacatgatt toaaagg gta 20 40 

cagagaaag.c actittcaaaa citt cacgagt attitc.cctga aatgcagatt citagcc.gtta 2100 













US 2003/0207834 A1 Nov. 6, 2003 
52 

-continued 

ggcacgtotg g g cagaaaac citgttttgtt taggctcagac atatagittitt tttittttitta 1980 

caaagtttcaaaaacttaaa aatcaggaga titcctitcata aaactictag c attctagttt 20 40 

catttaaaaa gttggaggat citgaacatac agagcc.caca titt coacacic agaactggaa 2100 

citacgtagct agtaag catt to agtttgca aactcittgttg aaggggtoac cccagcatca 216 O 

gtgctgagat atgg actcitc taaggaaggg gcc galacgct totaattgga atacatggaa 2220 

atatttgttct tctdaggcct atgtttgcgg aatgcattgt caatatttag caaactgttt 228O 

tgacaaatga gcaccagtgg tactaagcac agaaacticac tatataagtic acataggaaa 234. O 

cittgaaaggit citgaggatga tigtagattac taaaaatac aaattgcaat catataaata 24 OO 

agtgtttittg ttgttcatta aatacctitta aatcatg 2437 

<210 SEQ ID NO 93 
&2 11s LENGTH 5595 
&212> TYPE DNA 
<213> ORGANISM: Homo sapiens 
&220s FEATURE 
<221 NAME/KEY: misc feature 
<223> OTHER INFORMATION: NEP=CALLA: Acc. No. NMOOO902 

<400 SEQUENCE: 93 

gcqgagatgt gcaagtgg.cg aagcttgacc gagag caggc tiggag cagoc goccaactcc 60 

tggcgcggga totgct gagg ggtoacggat tittaggtgat gggcaagttca gaaagttcaga 120 

tggatataac toatat caac acticcaaagc caaagaagaa acago gatgg acticg actogg 18O 

agat cago ct citcggtoctit gtc.ctgctcc to accatcat agctdtgaga atgatc.gcac 240 

totatocaac citacgatgat gg tatttgca agt catcaga citgcataaaa totagotgctic 3OO 

gact gatcca aaa.catggat gccaccactg agccttgtag agacitttittcaaatatgctt 360 

gcqgaggctg gttgaaacgt aatgtcattc cc.gagaccag citc.ccgttac ggcaactittg 420 

acattittaag agatgaacta gaagttcgttt togaaagatgt cctitcaagaa cccaaaactg 480 

aagatatagt agcagtgcag aaa.gcaaaag cattgtacag gtc.ttgtata aatgaatctg 540 

citattgatag cagaggtoga galaccitctac tocaaactgtt accagacata tatgggtggc 600 

cagtag caac agaaaactgg gag caaaaat atggtgctitc ttggacagot gaaaaagcta 660 

ttgcacaact gaattctaaa tatgggaaaa aagtc.cittat taatttgttt gttgg cactg 720 

atgataagaa ttctgtgaat catgtaattic atattgacca accitcg actt gg.cctcc citt 78O 

citagagatta citatgaatgc actggaatct ataaagaggc titgtacago a tatgtggatt 840 

titatgattitc totggccaga ttgattcg to aggaagaaag attgcc.catc gatgaaaacc 9 OO 

agcttgctitt goaaatgaat aaagttatgg aattggaaaa agaaattgcc aatgctacgg 96.O 

citaa acct ga agatcgaaat gatccaatgc titctgtataa caagatgaga ttggcc.ca.ga 1020 

to caaaataa cittittcacta gagat caatg ggaagccatt cagotggttgaattt cacaa 1080 

atgaaatcat gtcaactgttgaat attagta ttacaaatga ggaagatgttg gttgtttatg 1140 

citccagaata tittaaccaaa cittaag.ccca ttcttaccaa atattotgcc agagatctitc 1200 

aaaatttaat gtc.ctggaga titcataatgg atcttgtaag cagoctoagc cqaacctaca 1260 

aggagtccag aaatgcttitc cqcaaggc.cc tittatgg tac aacct cagaa acagdaactt 1320 

ggagacgttg togcaaactat gtcaatggga atatggaaaa togctdtgggg aggctittatg 1380 

tggaag cago atttgctgga gagagtaaac atgtggtoga ggatttgatt gcacagatcc 1440 
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gagaagttitt tattoag act ttagatgacc toactitggat ggatgcc gag acaaaaaaga 5 OO 

gagctgaaga aaaggc citta gcaattaaag aaaggat.cgg citatcct gat gacattgttt 560 

caaatgataa caaactgaat aatgagtacc to gagttgaa citacaaagaa gatgaatact 62O 

to gagaac at aattcaaaat ttgaaattica gccaaagtaa acaactgaag aag citcc gag 680 

aaaaggtgga caaagatgag toggataagtg gag cagotgt agt caatgcattt tact citt 740 

caggaagaaa toagatagtc titcc.cago.cg gcattctgca gcc.ccc.cittc tittagtgcc.c 800 

agcagtccaa citcattgaac tatggggg.ca togg catggit cataggacac gaaatcaccc 860 

atggctitcga tigacaatggc agaaactitta acaaagatgg agaccitcgtt gactggtgga 920 

citcaiacagtc. togcaagtaac tittaaggagc aatcc cagtg catggtgitat cagtatggaa 98O 

acttitt.cctg g gacctggca ggtggacago accittaatgg aattaataca citgggagaaa 20 40 

acattgct ga taatggaggit cittggtoaag catacagagc citatcagaat tat attaaaa 2100 

agaatggcga agaaaaatta cittcc togac ttgacctaaa to acaaacaa citatttittct 216 O 

tgaactittgc acaggtgtgg totggaacct ataggccaga gtatgcggitt aactc catta 2220 

aaacagatgt gcacagtcca ggcaattitca ggattattgg gactittgcag aactctgcag 228O 

agttitt caga agc ctittcac toccgcaaga attcatacat gaatccagaa aagaagtgcc 234. O 

gggtttggtg atcttcaaaa gaag cattgc agcc.cittggc tag acttgcc aacaccacag 24 OO 

aaatggggaa ttctotaatc gaaagaaaat ggg.cccitagg ggtoactgta citgacitt gag 2460 

ggtgattaac agagagggca ccatcacaat acagataa.ca ttaggttgtc. citagaaaggg 252O 

tgtggaggga ggaagggggit cita aggtota toaagtcaat catttcticac totgtacata 258O 

atgcttaatt totaaagata atattact.gt ttatttctgt ttctoatatg gtotaccagt 264 O 

ttgctdatgt coctagaaaa caatgcaaaa cctittgaggit agaccaggat ttctaatcaa 27 OO 

aagggaaaag aagatgttga agaatagagt taggcaccag aagaagagta ggtgacacta 276 O. 

tagtttaaaa cacattgcct aactactagt titttacttitt atttgcaaca tttacagtcc 282O 

ttcaaaatcc titccaaagaa ttcttataca cattgggg.cc ttggagctta catagittitta 2880 

aactcatttt toccatacat cagittattoa ttctgttgatc atttattitta agcactcitta 2.940 

aa.gcaaaaaa togaatgtcta aaattgttitt ttgttgtacc toctittgact gatgctgaga 3OOO 

ttcttcaggc titcctgcaat tittctaag.ca atttcttgct citatctotca aaacttggta 3060 

tttittcagag atttatataa atgtaaaaat aataatttitt atatttaatt attaactaca 312 O 

tittatgagta act attatta taggtaatca atgaatattg aagtttcago ttaaaataaa 318O 

cagttgttgaa ccaagatcta taaag.cgata tacagatgaa aatttgagac tatttaaact 324 O 

tataaatcat attgatgaaa agatttaa.gc acaaactitta gggtaaaaat td.cgattgga 33OO 

cagttgttcta gagatatata tacttgttggit tittcaaattig gactittcaaa attaaatctg 3360 

toccitgagag tdtctotgat aaaagggcaa atctgcacct atgtagctot gcatctoct 342O 

totttitcagg tttgtcatca gatggaaata ttittgataat aaattgaaat tigtgaactca 3480 

ttgctoccita agacitgtgac aactotctaa citttagaagit gcatttctgaatagaaatgg 354. O 

gaggcc totg atgg acctitc tagaattata agt cacaaag agttctggala aagaactgtt 3600 

tactgcttga taggaattica tottttgagg cittctgttcc totctttitcc tattgtattg 3660 

actatttitcg titcattacitt gattaagatt ttacaaaaga ggagcacttic caaaattctt 372 O 
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atttitt.ccita acaaaagatgaaag.caggga atttctatot aaatgat gag tattagttcc 378 O. 

citgtctottg aaaaatgccc atttgcctitt aaaaaaaaaa gttacagaaa tactataaca 384 O 

tatgtacata aattgcataa agcataagta tacagttcaa taaacttaac tittaactgaa 39 OO 

caatggcc ct gtagcc agca cct gtaagaa acagagcagt accagogctic taaaag.c acc 396 O 

toctitgtcac tittattactic ccagaacaac aactatoct9 acttctaata toattcacta 4020 

gctittgcctg gttttgttctt titatgcagat agaatcaatc agtatgtatt cittttgttgcc 408 O 

tggcttctitt citctdag cct tacatttgttg agattccitct gtattgttgct gattgttggat 414 O 

cittittcattc. tcattgcaga ataatgttct attgttgggac ttattacaat ttgttcatcc 4200 

tattgttgat ggg cacttga gaacttitcca ttittggcgct attacaaata gtgcaactat 4260 

gaatgtactg catgttacca tottacttga gcctittaatg gacittattitc ttcaaatcct 4320 

to caaaaatt attataag cattgaaattat agtttcaagc caactgtgga taccottacc 4.380 

cittitccitcct ttatcacaac caccgttaca agtatacitta tatttcc cta aaatacattt 4 440 

aaaacttacc taagtgacat ttgtagttgg agtaatagga gctitccagot citaataaaac 4500 

agctgtc.tct aacttattitt attitc catca totcagagca ggtgaagagc cagaagtgaa 45 60 

gagtgactag tacaaattat aaaaag.ccac tag actottc actgttagot ttittaaaa.ca 462O 

ttaggctocc atc.ccitatgg aggaacaact citc.ca.gtgcc tiggat.ccc.ct citgtctacaa 4680 

atataagatt ttctgg gcct aaaggataga toaaagt caa aaatagdaat gccitc.ccitat 474. O 

ccctcacaca tocagacatc atgaattitta catgg tactic ttgttgagtt citatagagcc 4800 

ttctgatgtc. tctaaag.cac taccg attct ttggagttgt cacatcagat aag acat atc 4860 

totaattic catccataaatc cagttctact atggctgagt totggtoaaa gaaagaaagt 4920 

ttagaagctg agacacaaag ggttgggagc tigatgaaact cacaaatgat ggtag galaga 4.980 

agct citcgac aataccc.gtt gocaaggagt citgccitc.cat gctgcagtgttcgagtggat 5040 

tgtaggtgca agatggaaag gattgtaggit gcaa.gctgtc. cagagaaaag agticcittgtt 51OO 

ccagoccitat totgcc acto citgacagggit gaccttgggt atttgcaata titcctittggg 5 160 

ccitctgctitc. tcticaccitaa aaaaagagaa ttagattata ttggtggttc. tcago aa gag 5220 

aaggagtatg tdtccaatgc tigcct tcc.ca taatctgtc. tcc cagttat gaatcagtgg 528 O 

gcaggataaa citgaaaactc ccatttaagt gtctgaatcg agtgagacaa aattittagtic 5340 

caaataacaa gtaccaaagt tittatcaagt ttgggtotgt gctgctgtta citgttalacca 5 400 

tittaagtggg gcaaaaccitt gctaattittc. tcaaaag cat ttatcattct tattgccaca 546 O 

gctggagctc. tcaaactaaa agacatttgt tattittggaa agaagaaaga citctattotc 552O 

aaagtttcct aatcagaaat ttittatcagt titccagtcto aaaaatacaa aataaaaaca 558 O 

aacgtttitta atact 5595 

<210 SEQ ID NO 94 
&2 11s LENGTH 551 
&212> TYPE DNA 

<213> ORGANISM: Homo sapiens 
&220s FEATURE 
<221 NAME/KEY: misc feature 
&223> OTHER INFORMATION NPY. Acc. No KO 1911 

<400 SEQUENCE: 94 
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acco catc.cg citggct citca ccc citcggag acgctic gocc gacagdatag tacttgcc.gc 60 

ccagocacgc cc.gc.gc.gc.ca gccaccatgc taggtaacaa gogactgggg citgtc.cggac 120 

tgacccitc.gc cct gtc.cc to citcgtgtgcc tdggtgcgct gg.ccgaggcg taccc citcca 18O 

agcc.ggacaa ccc.ggg.cgag gacgcaccag cqgaggacat ggccagatac tactic gg.cgc 240 

tgcgacacta catcaaccitc atcaccaggc agagatatgg aaaacgatcc agcc.ca.gaga 3OO 

cact gattitc agacct cittg atgagaga aa goacagaaaa tottc.ccaga acticggcttg 360 

aag accotgc aatgtggtga tigggaaatga gacittgctot citggccttitt cot attittca 420 

gcc catattt catcgtgtaa aac gagaatc. cacccatcct accalatgcat gcago cactg 480 

tgctgaattic td caatgttt toctittgtca toattgtata tatgttgttgtt taaataaagt 540 

atcatgcatt c 551 

<210 SEQ ID NO 95 
&2 11s LENGTH 4.382 
&212> TYPE DNA 
<213> ORGANISM: Homo sapiens 
&220s FEATURE 
<221 NAME/KEY: misc feature 
<223> OTHER INFORMATION: SEGABOO161S 

<400 SEQUENCE: 95 

aagcttgctgaatcaccitct taattcttgt agttgctittg tdcattcctt tagg tattoc 60 

tdatagatac toatgtctg.c aaatggagaa tatttactitt ttcatttitta taccttatat 120 

ttctttitttg tatttittgct ttgttgcatt tatttitttct atttgtatga ccaaaatctt 18O 

tagcagtaca ggtaggtaac aaccaaataa totagaacco cataagccac gttacagagt 240 

ttgaattitta ttittagcaca gtgggaatac attgaagg to tittagttaag citgttgctca 3OO 

tgagcaacaa atgagcaatg acatatatgt atgtatatac acatatatat cattgattitt 360 

atatatatat atatatatat atatatatat atatatatat atatatotat cittagtccac 420 

ttgttgttgca ataacaaaat accacagact g g g to attta caaaaattaa atatatatat 480 

acatatacac acatatatat atcatacata tacacataca tacatcattg citcatttgtt 540 

tgttataaat agcattaaca gcatttittca agittatatoc tagg gagtgtt tatgatttac 600 

ttattottca actaatticca taacaagatt tdaggtgctt agaacaattic atgccaagtt 660 

aaaacaaaat aattgggcaa attgggataa agaataaaat ggagttgaaa aacaa gaggc 720 

ccaggtaatg toagttcaaa atatgcttac ctittaactac tittaaattta caggaggitat 78O 

agttacacat tittggctgaa totcc cagag act agaacto tittgagacac ttctgttcc c 840 

caatcc ctitg tdatatgttt citcaggtaat aggccittcac agtaactccc aaactatoat 9 OO 

atataccaca cag acttgag attcactatt gag agaatct atgtactgtt tittcttttitt 96.O 

tittcttttitt gttatagagc cqggggtott acactgtcac taggctgaa gtgcaatggc 1020 

acgatcatgg citcactgcag cottgaccitc ctgggctcaa toctottgcc toagcctcitc 1080 

gaataactag gattacaggt gtgttcc.ccc atgcc togct aatttittaaa aattttgttgt 1140 

agagatgggg to atgc catg togcc caggc tiggttcaaac toctogagctic aagtatccitt 1200 

citacct citcc citc.ccaaagt totgagatta caggaatgag ccactgtgcc cagoctatag 1260 

attgtttittc titgaag caat ttittcagaaa cctitcctggit ttctgataat ttaaccottt 1320 

caggittagga gagaaaaatgaac attittga tattacccac totcittagtic catttgttgtt 1380 
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gctgtaataa aatato acag actgggatat ttataaacaa tagaaattaa tttct citcag 4 40 

ttctggaggc tiggaaacticc aaaatcaaag toccagoaga tittggcaact ggtgagggct 5 OO 

gctcitttgct tacaaaatgg caccittgttg citgcatcc to agcaaggg to agtgctgttgt 560 

cittcacatag toggaaagaat agaaggggcc aactgtc.tcc tittgg gcctt tttittaaaaa 62O 

ggcactaatg cattcacaaa gocagagc.cc taatggtota atcaccactt aaagg cacct 680 

cctcittaata citgttgaatt agggattalag tittcaa.catgaattittggag g gaatacaaa 740 

cattgaaatg attatacgtg tittatttaat caagtatcca acaaaagcaa ataattcaag 800 

ccccaaattic actgcatctt tagtagataa goagagttitt aaattacgat tigatctoctg 860 

ttaggaggaa to catggatt to cacaagaa aaaactgtac taggagaaa cittitccacag 920 

taatgtgcca cittittcagtc. aacgacagac cacatatatg agtcc cataa gataatact a 98O 

tatttittact gtacctttitc tatgtttaga tatgtttaga cacacaaata toattgcatt 20 40 

acaattgcct acagtattoa gtacagtaat atgct gtata gatttgttggit citaggagcaa. 2100 

tagcctaagt gtgtag tagg citgagccatc tattttgttgt tagtacact g to atgttcag 216 O 

agaaggatga aattgccitaa goatacattt citcagaatgt atcctgttgttcggtgacgc 2220 

atgact gitat to catgagca citataatcac tat catagta acacattagg agaga attct 228O 

catttctaaa tocaatataa tittatcacco attagttcat actictactgc tittgattgct 234. O 

tittctttggit totggctacc to catacago agtaaagttt cagaaaaact galagtogcaa. 24 OO 

aaggtoaatt acticaatgaa goaaagataa accattgcat togggggacta galagatactt 2460 

ttaaaagttc toagattatc aatttaatga tigtgtttcta totagtgaat aatgccittaa 252O 

attcttgcca agagtattta gaaggaagtt gtcagaagta tat cagota a citcattttitt 258O 

tittatatoac tactaatggt gito attcaca cattgttgcaa cccataattic cag atttaat 264 O 

totaccaaaa aatatagg to attgcaaaat gcc at attaa alactoccaat gcatgacagg 27 OO 

aagatgggga tigcagacaaa goaaaggatg acaccalatto cittttittaaa gaa.gcaagat 276 O. 

agggattgga caaaaaggct gag coattitt taatggatac ttittgaggga gtgttaattic 282O 

caatttaatt aaaatgatgc attaatttaa aattgggata actggttgcc citcgactgca 2880 

cctgggttgc gcc agtgcto tcggattaac ctaattgtac agaggtgc.cc ttgttittcta 2.940 

actitcatgca caaag cattg gaaattattt gtttgcttitt totttitccaa gtaaatctitt 3OOO 

titcc agittat gcaaaaggga agtttgaggc aatggittaaa gocacttaag titata attat 3060 

tgctgttatc attaac atta agcacgggta togctttgtt gcaagttacc caccitacacc 312 O 

tgcaaatcto tcttgctago acacgc.ccca gct citct coa ccc.gcagtgg toc gtggctg 318O 

gaccgctitta agt cactgag cqggctgggc tict galag gag gtcggtoccg citcct cocag 324 O 

accoaa.gc.gt agggctaggg aaaagctagg cqggaagg to attgcacto c caggc.cccag 33OO 

gaaaagggcc cagggtotca to atctotta cittitcgggca aaact tcc.ca catc.gcg acc 3360 

titcc citcc ct ggggcacticit gagaacacac ccagt cacct agcgc.gctoc ccagaagtcg 342O 

gcttgg caca cagogcacco cagoggcc.gc gcggc citcct tccago.cgcc gcc acttggc 3480 

titcc.ggagag citc.gc.cgggc gct gcc.gc.cg cc.gcc.gc.cgc cqc.cgcc.gcc toctoggaac 354. O 

Cagggg actg aagagcct gC gaga.gcggala Cactg.ccgga CCCC gggtgg ggggg.cgcag 3600 

cagotgcgcc toggcc.ccgcc caccacacct ggg.cgc.ccgt agaac cqc.gc gggg.cggggc 3660 
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gcataaaaaa togctatogac ttctatocta agg cacticaa gaaaggata cagaaagaac 420 

ggaaggaaaa aatctgggac cct gttcaca gagtggccct togcagaa.gcc totagaaaac 480 

aggaagaatt tatgttgcc aacaacggct cittct caagc aaataaacta atcaaggagg 540 

aactitcaaag toaagtggaa ttgctaaatt cittittgagaa gaaatacago gatcc togcc 600 

citgtatatga citgcttggta togg catgatg gcgaagtctg gaga.gc.ctgc attgatticta 660 

atgaagatgg g g acttgagt aaatctaccg tdttgagaaa citacaaagaa goccaagaat 720 

atggct ctitt togg cacagot gagatgttga attacitc.cgit taatatatac gatgatagaa 78O 

acct gctdtc cattgttgacc agtggaggag citcatgggac acatgtag ct agtatagotg 840 

citggacactt to cagaagaa cct galacgga atggggtagc ticcitggtgct caaattctitt 9 OO 

ccatcaagat tdgtgataca agacitaag.ca caatggaaac agg cacaggc citcataagag 96.O 

citatgataga agittataaat cataagtgtg atcttgtcaa citacagttac ggagaa.gcaa. O20 

citcactggcc aaattctggg agaatttgttg aagtaattaa toaag cagta toggaag cata O8O 

atataattta totttcaagt gctggaaata atggtocatg cct gtctaca gttggttgtc 14 O 

caggtggaac tacatcaagt gtgataggtg ttggtgctta totttcticct gatatgatgg 200 

ttgctdagta ttcact gaga gagaaattac citgcaaatca atatacttgg tottctagag 260 

gacctagtgc tigacggggcc cittggtgttga gitatcagtgc gcc aggagga gcc attgctt 320 

citgttccitaa citggacactg a gagggacgc agctgatgaa toggaacatct atgtc.ttcc c 38O 

ccaatgcatg toggagg catt gcc.ctgatcc tittcaggtot gaaagctaat aacattgact 440 

acacagttca ttcagt caga agagctotag aaaac actoc agtgaaggct gacaatatag 5 OO 

aagtatttgc ticaaggacat gg tattatto aggttgataa agccitatgac tacct cqttic 560 

agaata catc atttgctaat aaattaggitt ttactgttac tottggaaat aaccqtggca 62O 

totacctocq agatcc tott caggtggctg. caccittcaga toatggc gtt go cattgaac 680 

citgitatttcc ggagaacaca gaaaactctgaaaaaatato cottcagott catttagctc 740 

tgacittcaaa ttcatcttgg gttcagtgtc. ccago cattt goaactcatgaatcaatgta 800 

gacacatalaa catacgtgtg gatcc caggg gcttaa.gaga aggattgcat tatacagagg 860 

tatgtc.gcta toatatagoa toccctaacg caggtoc.gct cittcagagtt cogatcactg 920 

cagttatago agcaaaagta aatgaatcat cacattatga totagcc titt acagatgtac 98O 

actittaalacc togtoaaatt cqaaggcatt ttatt gaggit toctogagggit gcaa.catggg 20 40 

citgaagtgac agtgttgttcg togttcttctg aggtgtcago: aaagtttgtt citacatgcag 2100 

to cagottgt gaa.gcaaaga gcatatogaa gocatgaatt citataagttt tottctottc 216 O 

cagagaaagg aac actgact gaagctttitc ctdtcc tagg toggaaaag.ca attgaattitt 2220 

gcattgctcg ttggtgggca agt citcagtg atgtcaa.cat tdattatacc atttcttitcc 228O 

atgggatagt gtgtactgct cotcagttaa acatt catgc atcggaagga atcaa.ccgct 234. O 

ttgatgttca gtc.citccttgaaatacgaag atctggctoc citgcataact ttgaagaact 24 OO 

gggtocaaac actg.cgc.cca gtgagtgcaa aaacaaaacc tittaggatca agagatgttt 2460 

tgccaaataa cc.gtoaactt tatgagatgg toctogacata taactitt cat caa.cccalaga 252O 

gtggggaagt aactccaagc tigcc.cactac tttgttgaact attatatgaa totgaatttg 258O 

acagocaact gtggattatt tittgaccaga acaaaagaca gatgg gttca gg.cgatgcct 264 O 
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atccacatca gtattotttgaaactggaga aaggagatta tacaatticga citacagattic 27 OO 

gccatgagca aatcagtgat ttggaacgcc ttaaag acct tccatttatt gtttctoata 276 O. 

gattgtctaa taccttgagc titagatatto atgaaaatca tagttittgca cittctaggga 282O 

agaagaaatc aag caatttg acattaccac ccaaatataa ccago cattc tttgttactt 2880 

ccttacct ga tigataaaata cctaaagggg caggacctgg atgctatott gcaggat.cct 2.940 

taac attgtc. aaagacitgaa citaggaaaga aagct gatgt aatcc citgtt cattact act 3OOO 

taatacctico accaacaaag actaagaatg gcagdaaaga taaggaaaaa gatto agaaa 3060 

aagagaaaga tittaaaagaa gagtttactg aag cattacg agatcttaaa attcagtgga 312 O 

tgacaaagct ggattctagt gacatttata acgaattgaa agaaacatat cotaattatc 318O 

titcc totgta cqttgcacga citt catcaat tdgatgctga aaaggaacga atgaaaagac 324 O 

ttaatgaaat tdttgatgcg gcaaatgctg. ittatttctoa tatagatcaa acagoccitag 33OO 

cagtttatat togcaatgaag act gatcc.ca ggcct gatgc agctactata aaaaatgaca 3360 

tggacaaaca aaaatccacc citcgtagatg ccctttgtag gaaaggttgt gcc citgg cag 342O 

accatcttct tcacacccag gotcaagacg gagcc attitc. cactgatgca gaaggaaagg 3480 

aggaggaagg agaaagtcct ttggattcto tdgcagaaac attittgg gala act actaaat 354. O 

ggactgatct citttgacaat aaggttittga catttgcata taalacatgca ttagtaaata 3600 

aaatgitatgg gagaggccitt aaatttgcaa citaaacttgt ggaagaaaaa ccaacaaaag 3660 

aaaactggaa aaattgtatt Caactgatga agittacttgg atgg acccat tgtgcatctt 372 O 

ttactgaaaa citggctcc cc atcatgitatc citccc.gatta ttgcg tatto taaaatagga 378 O. 

aacaag actt taaattittaa aaaaggaagt tittatagtga atgggtataa aaacaaattit 384 O 

gtgg catttt tag totaatg catgttittca tocactatoc agtactgatt attaaaatga 39 OO 

catgitattta totagagaatt cactgacgtg togcttaata catgitaaatc tag accitctg 396 O 

acat catggt gttittcttaa tocct cacat tdctggcacg gggatgtgcc ctoccitgcca 4020 

gcaccitagga citt.cgagttg g gttgcagct tatgacatgc atgataggitt ttggalaggta 408 O 

acttittaact gcaaaccitat aaagtact at tttittattitt ataaatgaac agg gttittaa 414 O 

cgtgctcaac tittaatttitt ttcaattgta tdaaggcctt aaaaaagcta cattaag.cgt 4200 

agctaaaatt atttattgga citaaaaacta acagaactitc attitccagaa tttittitttitt 4260 

tttitttittitt ttggcaaatg tttacattca attaagggga aaaagtagaa ccago acaaa 4320 

tgagtggcag ttgctggagc ataactgctt caataaatct tcatcttggg gtaattacag 4.380 

gcaagt catt ttcacatcct citt gaggttc agagcatcag aatgaactot atgaatacat 4 440 

gtgtaagtgc cagacagotgaatctittatc agg tattgta aagatacaca tatgatatgt 4500 

ttattaaaat tdaaataatg taaaacacat gaataaattit gcaaaac caa gat cacagta 45 60 

caccatatgc actctggtac cittaatttitt ttittataaat aataaaagttgaatattgaag 462O 

cittctit 4626 

<210 SEQ ID NO 99 
<211& LENGTH 3224 
&212> TYPE DNA 
<213> ORGANISM: Homo sapiens 
&220s FEATURE 
<221 NAME/KEY: misc feature 
&223> OTHER INFORMATION MTP Acc. No. X59657 
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cacacatggg gcc agc gaga tat cagagga toagatgtta ggtgatagoc aatcc ttct c 324 O 

togaacggac toagatacca ccacagagac agcaccaggc aaag.gcaaat tdaggagtgg 33OO 

gtotalacaca ggcctggatt acatcaagtt tacttggaag aggcticcgct c gcattcaag 3360 

acagtatgta totgggttgc acatgaac cq cqaaaggaag gocgc.caaac agttgggttt 342O 

tatcatggca gccttcatcc totgctggat cocittatttc atcttcttca tagg to attgc 3480 

cittctgcaag aactgttgca atgaacattt gcacatgttc accatctggc tigggctacat 354. O 

caactocaca citgaaccocc to atctaccc cittgttgcaat gagaactitca agaag acatt 3600 

caag agaatt citgcatatto gotcc talagg gaggctotga ggggatgcaa caaaatgatc 3660 

cittatgatgt coaacaagga aatagaggac gaaggcc tot gtgttgc.cag goagg cacct 372 O 

gggctttctg gaatccaaac cacagtc.tta ggggcttggit agtttggaaa gttcttaggc 378 O. 

accatagaag alacagoagat gg.cggtgatc agcagagaga ttgaactittg aggaggaagc 384 O 

agaatctttg caagaaagttc agacctgttt cittgtaacto ggttcaaaaa gaaaaaaata 39 OO 

ataaaaataa aagagagaga gaatcagacc tdggtggaac totcc to citc citcaggaact 396 O 

atgggagcct cagact catt gtaattcaag cittitcc.gagt caagtgattg acaactgaag 4020 

agacacgtgg citagggttcc actggaga at tdaaaaggac tottgagcc c toc to gaatg 408 O 

gagctgtata actgtgcaga gactittatcc atgcc-aatag ttgctgtc.cc ctitcCagggg 414 O 

to accittgag agg catgaca gctgttccac aggggctato cottctoaga aaacttctot 4200 

totgagccitc tittaa.cagot ttctocagaa ccagtgtctgaaccaccctg gaaattctgc 4260 

cittattattt cittactcaaa catgtttaga gtggatagaa aattatgcag cittgcacacc 4320 

catcatctitt aaccocaaat titcctittggc tattaaaaaa gtggtggcaa aaggcatcct 4.380 

caaaagaaag agaaatgaaa tatttittgaa togttgcacg ttaaaaatta aaagaaggaa 4 440 

tggggg caga atgccatatt tittgagggct gtact aggtt tat citcattt aagcc.ccaca 4500 

acacco caca ggagggtaat tittctaactc tagtttgcag aggagcaaat tdaggttcag 45 60 

caaggtgaga gaggtaccca agg to acata gctagittato tdagaaagtt agagtacaga 462O 

to citctgggg titt cagotta ttgtag cata ttittcto cqa aaggcaaaaa totg.ccctitt 4680 

tggcc.gggca togtagctica agccitataat cocagoatgt toga gaggct g aggtggg cag 474. O 

atcatttgag gCC aggagtt caagaccagt citggccalata toggagaalacc ttgtc.tctac 4800 

taaaaacaca aaaattatct ggg catggtg g g g catgcct gtagt cocac titacttggga 4860 

ggcc gaggca cq agaatcgc titgaaccogg gaggtggagg ttgcc.gtgag ccaagat cac 4920 

gccactgcac toccagoctog goalacagagc aagacitctgt citcaaaaaaa aaaatacaat 4.980 

attittaacaa totgcc citct taagtgtgca cagatacaca tacacggitat toccaag agt 5040 

ggtggcagot caaaatgata totttgagta gacgaacago togacatggag titc.ccgtgca 51OO 

ccitacggaag g g gacgctitt gaaggaacca agtgcatttt tatctgtgag ttctgttgtg 5 160 

tttgtcaaaa agt cattgta atctttcata gccatacctg gtaag caaaa act agtaaag 5220 

acataggaac atgtagttitt acttggtgtt tatgttgcaa totggttgttg atttatattt 528 O 

taaagcttgg toctaalacca caatatgtat agcacatgga gtgcctgtac aagct gatgt 5340 

tttgtattitt gtgttcctct ttgcatgatc tdtcaaagtg agatatttitt acctgcctaa 5 400 

aatatgatgt ttaaaag.cat actictatgtg atttattitat ttctacctitt citgagtctot 546 O 
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cittagggtog galacccaagc titagaactitt aag caacaag accaccactt cqaaacct gg 276 O. 

gatticaggaa totgtggcct gcacagtgaa gtgctggcaa ccactaagaa ttcaaactogg 282O 

ggccitccaga act cactggg gcc tacagct ttgatcc ctd acatctggaa totggag acc 2880 

agggagccitt toggttctggc cagaatgctg caggacittga gaag accitca cctagaaatt 2.940 

gacacaagtg gaccittaggc ctitcc totct coagatgttt coag actitcc ttgagacacg 3OOO 

gag.cccagoc citccccatgg agccagotcc citctattitat gtttgcactt gtgattattt 3060 

attatttatt tattatttat ttatttacag atgaatgitat ttatttggga gaccggggta 312 O 

to citggggga cccaatgtag gagct gccitt goctoagaca totttitcc.gt gaaaacggag 318O 

citgaacaata ggctgttccc atgtagcc cc citgg cctotg td.ccttcttt tdattatgtt 324 O 

ttittaaaata tittatctgat taagttgttct aaacaatgct gatttggtga ccaactgtca 33OO 

citcattgctg agc citctgct coccagggga gttgttgtctg. taatcgc.cct act attcagt 3360 

ggcgagaaat aaagtttgct tagaaaagaa acatggtotc cittcttggaa ttaattctgc 342O 

atctgc citct tcttgttgggt gggaagaagc ticcictaagttc citctotccac aggctittaag 3480 

atcc citcgga cccagtcc.ca to cittagact cotaggg.ccc toggag accot acataaacaa 354. O 

agcc caa.cag aatattoccc atc.ccc.cagg aaacaagagc citgaaccitaa ttacctdtcc 3600 

citcagggcat gggaattitcc aactctggga attic 3634. 

<210 SEQ ID NO 105 
&211's LENGTH 11233 
&212> TYPE DNA 
<213> ORGANISM: Homo sapiens 

<400 SEQUENCE: 105 

gaattic ctitc cqtagcttca ccagacacct aattggccala galaggtttga agacctgatg 60 

tggttcttaa ttggggatgg ggaattaagg gctactgtat citataggatt atcttitt cac 120 

ttgcatagac citatttgg to tottcagggc atagtgatac tataattgcc atatttaa.ca 18O 

gtttataaag ttcaagccca gcatattott tacctgttta atgatgtctt ggitatcagoc 240 

ttittaatggit actitaticago atagaaaatg gaaacaaaat a acttittaala acagtagctic 3OO 

toaa.gctitta gtgtgctcag aatgaccaga galaccittgttgaaatatacag atttctgggit 360 

ccagatctgg ggcaggacca ggaagttctgc atttcatctg. caccoccacc citactctgag 420 

gcttatagtc. citgagaac at gctittgaaaa aggctgtc.cc aagggcticgc agacaggcta 480 

ttgaccagct actictttctt gatgttct co aggaaaaacc caacaaagga atgcctttca 540 

ttgagtagta gcagoatagg agcaatagitt gcticcitgaat tatggtgggt titc.ccct citt 600 

catcaatgtg ctittaagggit acagtttcat ttggtotato taccatgttc tataaaaaca 660 

tgaaaattica caggtaagtt toagatacag aaaataacta aactgattot totcacgaac 720 

totgatcact aggctgtggit tdatttagct citctaaccaa caagtaattt gttctittggc 78O 

atgagtaagg ggggaaaagg aggagtgggit aaaag cagot gatalacagat ggCttgc gCC 840 

catctaaaat gtggggagag aaataaagct gtc.ccaagag alactaaagct gagttct citc 9 OO 

gtoatatato tdaagattica tat caggggit citaaacatgg tatgtcgggt agcttaattg 96.O 

gaaacticcitg gacitgtgagt gtcacagact catggatggg ccaatcagtg gcc actittag 1020 

tgtctgggct gcagoaaaat gag acaatag citgtcattca caaac ctittg gaattaaaaa 1080 
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tottacitctg. cittittattot caagaatggit atgcacgtoa gcactgtcct citgaaaaatc 1740 

ccacatttitt goattatgtc. c.ggccacgtt cotgg acttg togttacgtg ttittagaagc 1800 

ttgg actttgtttcct cott gtcactgaag attgggtagc ticcict gattt gagc.ca.gct 1860 

gtttccagtt gttactgaag titatctgttgt tatttgg acc acticcaggct ttacagatga 1920 

citcacticcat toctaggtoa cittgaagcca aactgttgga agttcactgg agt cittgtac 1980 

acttaa.gcag agcagaactt tttttgttggg gctgggtggg gggagaagac cqactaa.ca.g 20 40 

citgaagtaat gacagattgttgctgggtca tat cagottt atc.ccttggit aattatatot 2100 

gttttgtttc ttgacitctgt coaatcagag aataaacatc atagitttctt gg.ccactgaa 216 O 

ttagccaaaa cacttaggaa gaaatcactt aaatacctot ggcttagaaa tttitttcatg 2220 

cacactgttg gaatgitatgc taattgaaca tocaattggg gaagaaaaaa totagaatga 228O 

tttittgctat ttctagtaga aagaaaatgt citgtttitcca aagataatgt tatacatcct 234. O 

attttgtaat ttttittgaaa aaagttcaat gttcagttitt cottagttitt taccttgttt 24 OO 

totctatagg to atgattitc tdtgaagcaa aaagatgcct tttaccatga attcttgagt 2460 

ttacatcaat aatattgtat attaagggga totagaagtag gaaggaaaaa ataagagata 252O 

gcagaggaaa aagaaaaa.ca tttcc totta taactitctga agtaatttgt aaaaaagatt 258O 

tgtag agtca atcatgtgtt taaattattt tatcacaaac ttaacatgga agatattoct 264 O 

ttittaactitt gtggtaactt citttgaagtt atttagaaat atcctittgga acaattattt 27 OO 

tattgttctaa taaatattga cittctottg 2729 

<210> SEQ ID NO 110 
&2 11s LENGTH 3779 
&212> TYPE DNA 
<213> ORGANISM: Homo sapiens 
&220s FEATURE 
<221 NAME/KEY: misc feature 
<223> OTHER INFORMATION: IBAT: Acc. No. NMOOO 452 

<400 SEQUENCE: 110 

ttctattgaa agggaaatgg gagaacaata totgttccita togcticagtic cctataagat 60 

totgtactat tcagagttga titttaagtgt cacttaactgaaattatcca acaaacctitc 120 

atgg catgaa acattaacac agctotttitt atatgg catg gttccitatgg citcaatccct 18O 

ataagattct gtactagttc agagttgatt ttaaaagttca cittaactgaa attatccaac 240 

aaac cotcga ggacattaaa cattalacgtg gct citttitta tatgg catgg titcattatca 3OO 

tgccaataaa tdattaatcg taactictotg tottgaccaa taattittgct g g actitttgt 360 

gattcacaac gtgctotgtg ttgtaatgct accitcttgaa actgacatcc tagctittatt 420 

gttttittatt actitcc citaa gotggctttcaaaagagaca ccaagtgaca tatttittagg 480 

aggggtttaa aagtttgatg g g g tagaagt aaacgttgct taacticaa.cc agcagcagag 540 

ccaggg.ccca gggiaccagog cittctgtgga cittggcc titt coagcagoag accoagcaat 600 

gaatgatc.cg alacagotgtg togacaatgc aacagtttgc tict ggtgcat cotgttgttggit 660 

acct gaga.gc aatttcaata acatcctaag totggtocta agtacggtgc tigaccatcct 720 

gttggccttg gtgatgttct coatgggatg caacgtggaa atcaagaaat ttctagg gca 78O 

cataaag.cgg cc.gtgggg catttgttgttgg cittcc totgt cagtttggaa totatocc cct 840 

cacaggattc atcctgtcgg togcc tittga catcc toccg citcCaggcc.g. tagtggtgct 9 OO 
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cattatagga tigctg.ccctg gaggaactgc citccalatato ttggcctatt gogg to gatgg 96.O 

cgacatggac citgagcgtca gcatgaccac atgcticcaca citgcttgc.cc toggaatgat O20 

gcc.gctgtgc citccittatct ataccaaaat gtgggtogac totgg gag catcgtaatticc O8O 

citatgataac ataggtacat citctggttgc tictogttgtt cotgtttcca ttggaatgtt 14 O 

tgttaatcac aaatggcc cc aaaaagcaaa gat catactt aaaattgggit coatcgcggg 200 

cgc.catcc to attgttgctica tagctgtggit to gaggaata ttgtaccalaa gogcctggat 260 

cattgctocc aaactgtgga ttataggaac aatattitcct gtggcgggitt acticcictggg 320 

gtttcttctg gctagaattg citggtotacic ctdgtacagg togcc.gaacgg ttgcttittga 38O 

aacggggatg cagaac acgc agctatottc. caccatcgtt cagotcitcct tcacticcitga 4 40 

ggagctcaat gtcgtattoa cottccc.gct catctacago atttitccago togcctttgc 5 OO 

cgcaat attc ttaggattitt atgtggcata caagaaatgt catggaaaaa acaaggcaga 560 

aatticcagag agcaaagaaa atggaacgga gccagagtca togttittata aggcaaatgg 62O 

aggatttcaa cct gacgaaa agtag acatc aagtggacaa alacagac gag titccalaatta 680 

cgttcttaaa cc.gtaactat atttaattat ttgttittggit agg acagttg gcagaaaaga 740 

gttaaagtga aaattggaat titcattggaa ttcatgitatt gottt cagta ccaagtgact 800 

ggtgg.cccaa ttctittaatg g g acaaatat tigttitccitat atatatgtatatgttittata 860 

tatgtatgta tacticatata gatatattgt cattgaaata titccc.ccaaa atattotcag 920 

actaaacctg acatagg gaa caccgaga at gaaaa.catcg tta acaccala aactgaattic 98O 

titatgcagaa titt.cctagoc catagatgac aacctgagtt totgitatgtt aaagtagatg 20 40 

taatgaatta ttattattac agtggtoacg attittctitca gtgtttatga ttataaaaat 2100 

tgacatgaac atctttcact gacattttaa toattattitt aaaagctittg caaccitatat 216 O 

atttatataa citttgtaata taacatgggc aaatatotga cittcagtatt tittaaaaagt 2220 

tgccittcticc agtggcagtc. caaaag.caga aatgagagga aattattaca aaatagaatt 228O 

caataaccat attggatgca ggctottaac toagcaggga tatcgtacat citattgctot 234. O 

acct cagggg to cagtgata cccactagat citt.ccaagga aaaa.cataat totttcaaac 24 OO 

ggtgttgtatt togcaaagag citcttcaaat citgggagagg gactitcc to a aggttitt cot 2460 

gtgtgcagtg gatccacata gctaatatga cagctag to a gttgacaggg accacccaca 252O 

gtaagcacca togtoaggga ggtgg cagga ggtgcaaaga cagaagtatt gagagaaa.ca 258O 

ccaagacitct agtggaggaa ttaattcaat gggagatagt ataaaataca tagaaaacac 264 O 

aagtaacaga aacctggttgaaatgcttaa citagagt caa ttagatgtgc aggagtaagt 27 OO 

agtataagaa gaatcaagtc. c gaga.gtgat caggaaatga gtattaalaca gtatttgaaa 276 O. 

cagagaacgt gtc.ccagggc ccaaaagttca gaagg gcc.cc accagoc agg aaagttgttt 282O 

caatgctgta agtaggtota gccaagggaa goc aggacta totgatatac ggtag caggg 2880 

gtttacggct gcc aggggaa aataactcat caagttgttgg actittcaatt ataagat.cga 2.940 

atttaattitc ctittcc citca ttctgcagoa atcagaatac acaatcttaa ccactcggto 3OOO 

cittagtggitt ttgttccatt ttgcattggg tattittcact gccitcataga gtotatttca 3060 

agtgtttggc tigaaagggct ttittgcattt gcatgttctg agttcagatt citgctggtoc 312 O 

accoaa.gcat tatgggaaca ggaactcaac ttagctottc cagtagaggg gtgagggatt 318O 
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atattaatca cottctttgt aatcc ctitca cagtc.ccagg tittagtgaaa aactgctgta 38O 

aacacagggg acacagotta acaatgcaac ttittaattac tattittcttt tittctta acc 4 40 

tactaatagt ttgttgatct gataagcaag agtggg.cggg tagaaaaac cqaattgggit 5 OO 

ttagtcaatc actgcactgc atgcaaacaa gaaacgtgtc. acacttgttga cqtcggg cat 560 

toatatagga agaacg.cggit gtgta acact gtgtacacct caaataccac cccaa.cccac 62O 

toccitgtagt gaatccitctg. tittagaacac caaagataag gacitagatac tactittctot 680 

tttitcgtata atcttgtaga cacttactitg atgatttitta actttittatt totaaatgag 740 

acgaaatgct gatgitatcct titcattcago taacaaacta gaaaaggitta tagttcattitt 800 

toaaaaaggg aagtaagcaa acaaatattg cca actcittc tatttatgga tat cacacat 860 

atcagoagga gtaataaatt tacticacago acttgtttitc agg acaacac titcatttitca 920 

ggaaatctac titcctacaga gccaaaatgc catttagcaa taaataacac ttgtcagoct 98O 

cagagcattt aaggaalacta gacaagtaaa attatcc tot ttgtaattta atgaaaaggt 20 40 

acaacagaat aatgcatgat galacticacct aattato agg togg gaggagc gaaatctaaa 2100 

tittcttittgc tatagittata catcaattta aaaagcaaaa aaaaaaagg g g g g g g caatc 216 O 

totcitctgtg totttctotc. tctotctocc totcc citcto tcttittcatg totatcagtt 2220 

to catgaaag acctgaatac cacttacctd aaattaag.ca tatgttgttac ttcaagtaat 228O 

acgttittgac ataagatggit to accalaggt gcttittctitc ggcttgagtt cac catctot 234. O 

to attcaaac tocacttitta gccagagatg caatatatoc ccactactca atactacctc 2400 

tgaatgttac aac gaattta cagtctagta cittattacat gctgctatac acaa.gcaatg 2460 

caagaaaaaa acttactggg taggtgattc taatcatctg cagttcttitt totacactta 252O 

attacagtta aagaag caat citcct tact.g. tatttcagoa toactatgta tttittctatg 258O 

tttittittaat taaaaattitt taaaatactt gtttcag citt citctgctaga tittctacatt 264 O 

aacttgaaaa ttttittaacc aagtc.gctcc taggttctta aggataattt toctoaatca 27 OO 

cactacacat cacacaag at ttgacitgitaa tatttaaata ttaccctcca agtctgtacc 276 O. 

toaaatgaat totttalagga gatggacitaa ttgacittgca aag acct acc toccagacittc 282O 

aaaaggaatgaacttgttac ttgcagoatt catttgttitt ttcaatgttt gaaatagttc 2880 

aaactgcago taacco tagt caaaactatt tttgtaaaag acatttgata gaaaggaa.ca 2.940 

cgtttittaca tacttittgca aaataagtaa ataataaata aaataaag.cc aaccttcaaa 3OOO 

gaacttgaag citttgtaggit gagatgcaac aagcc citgct tittgcataat gcaatcaaaa 3060 

atatgttgttt ttaagattag titgaatataa gaaaatgctt gacaaatatt titcatgitatt 312 O 

ttacacaaat gtgatttittg taatatgtct caaccagatt tattittaaac gottctitatg 318O 

tagagtttitt atgcctttct citcctagtga gtgtgctgac tttittaacat g g tattatca 324 O 

actgggccag gagg tagttt citcatgacgg cittttgtcag tatggcttitt agtactgaag 33OO 

ccaaatgaaa citcaaaacca totcitctitcc agctgct tca gg gagg tagt ttcaaaggcc 3360 

acatacct ct citgagacitgg cagat.cgcto actgttgttga atcaccaaag gag citat gga 342O 

gaga attaaa acticaa.catt actgttaact gtgcgittaaa taagcaaata aac agtggct 3480 

cataaaaata aaagtc.gcat to catatott to gatgg gcc ttittagaaac citcattggcc 354. O 

agct catalaa atggaa.gcaa ttgct catgttggccaaaca togtocaccg agtgattitcc 3600 
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tatggaatac cqctggcc ct ttggcaatta cctatotaag attgcttcag ccagogtcag 660 

tittcaacctg tacgctagtg tatttctact cacgtgtcto agcattgatc gatacctggc 720 

tattgttcac ccalatgaagt ccc.gc.ctt.cg acgcacaatig cittgtag coa aagttcaccitg 78O 

catcatcatt toggctgctgg caggcttggc cagtttgcca gctataatcc atcgaaatgt 840 

atttittcatt gagaacacca atattacagt ttgttgctttc cattatgagt cocaaaattic 9 OO 

aaccottc.cg atagggctgg gcctgaccala aaatatact g g gtttcc tot titccttittct 96.O 

gatcattctt acaagttata citcttatttg gaaggcc cta aagaaggctt atgaaattca O20 

gaagaacaaa ccaagaaatg atgatattitt taagataatt atggcaattig togcttitt citt O8O 

tittcttittcc toggattcc cc accaaatatt cacttittctg gatgtattga ttcaactagg 14 O 

catcatacgt gacitgtagaa ttgcagatat tdtggacacg gcc atgccta toaccatttg 200 

tatagottat tittaacaatt gcctgaatcc tottttittat ggctttctgg ggaaaaaatt 260 

taaaagatat tittctocago ttctaaaata tattocc cca aaag.ccaaat cocactcaaa 320 

cctittcaaca aaaatgagca cqcttitccita cc.gc.cccitca gataatgitaa gotcatccac 38O 

caagaa.gc.ct gcaccatgtt ttgaggttga gtgacatgtt cqaaacctgt coataaagta 4 40 

attttgttgaa agaaggagca agaga acatt cotctgcago actitcactac caaatgagca 5 OO 

ttagct actt ttcagaattg aag gagaaaa to cattatgt ggact galacc gacttittcta 560 

aagctotgaa caaaagcttt totttccttt to caacaaga caaa.gcaaag ccacattttg 62O 

cattagacag atgacggctg. citcgaagaac aatgtcagaa acticgatgaatgttgttgatt 68O 

tgagaaattt tactgacaga aatgcaatct coctagoct9 cittttgtcct gttatttittt 740 

attitccacat aaagg tattt agaatatatt aaatcgittag aggagcaa.ca ggagatgaga 800 

gttccagatt gttctgtcca gtttccaaag ggcagtaaag tttitcgtgcc ggittittcago 860 

tattagcaac totgctacac ttgcaccitgg tactgcacat tttgtacaaa gatatgctaa 920 

gcagtagt cq toaagttgca gatctttittg tdaaattcaa cct gtgtctt ataggitttac 98O 

actgccaaaa caatgc.ccgt aagatggctt atttgtataa togtott act aaagttcacat 20 40 

ataaaagtta alactacttgt aaaggtgctg. cactggtocc aagtag tagt gttcct cotag 2100 

tatattagtt tatttaata totgagaagt gtatatagitt totggtaaaa agattatata 216 O 

toataaagta tacctitcctg. tittaaaaaaa gtatatatto tacacatata tatatatgta 2220 

tatctatato tctaaactgc tigittaattga ttaaaatctg goaaagtt 2268 

<210> SEQ ID NO 114 
&2 11s LENGTH 785 
&212> TYPE DNA 
<213> ORGANISM: Homo sapiens 
&220s FEATURE 
<221 NAME/KEY: misc feature 
<223> OTHER INFORMATION: XM 166457 

<400 SEQUENCE: 114 

gcqc gag.ccg cqc.cggcc cc ggtogggcct cog aaac cat galactittctg. citgtc.ttggg 60 

tgcattggag ccttgccttg citgct citacc toccaccatgc caagtggtoc caggctgcac 120 

ccatgg caga aggaggaggg cagaatcatc acgaagtggit gaagttcat g gatgtctato 18O 

agcgcagota citgccatcca atc.gaga.ccc tdgtggacat citt.ccaggag taccctgatg 240 

agat.cgagta catcttcaag ccatcctgtg tdcc.cctgat gcgatgcgg g g gctgctgca 3OO 
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-continued 

atatto cagt ggttittatgg acaggcaatt tagtc attat gataataagg aaaacagtgt 2100 

tittagatgag agatcattaa td catttittc cctoatcaag catatatotg cittittttitta 216 O 

ttittgcaatt citctgtatto tatgtctitta aaaatttgat cittgacattt aatgtcacaa 2220 

agttttgttt ttittaaaaag tdatttaaac ttaag atccg acattttittg tattotttaa 228O 

gattittacac ctaaaaaatc. tctoctatoc caaaaataat gtgggatcct tatcago atg 234. O 

cccacagttt atttctttgttcttcactag goctd cataa tacagtccta totag acatc 24 OO 

tgttcc ctitg g gtttcc.gtt citttcttagg atggttgcca accoacaatc. tcattgatca 2460 

gcagocaata toggtttgtt togttitttitt aattcttaaa alacatcc tot a gaggaatag 252O 

aaacaaattt titatgagcat aaccotatat aaag acaaaa tdaatttctg accittaccat 258O 

atataccatt aggccttgcc attgctittaa totag actoa tagttgaaat tagtgcagaa 264 O 

agaactcaga tigtactag at titt cattgtt cattgatatg citcagtatgc tigccacataa 27 OO 

gatgaattta attatattoa accaaagcaa tatactcitta catgatttct agg.ccccatg 276 O. 

accoagtgtc. tagagacatt aattctaacc agttgtttgc titttaaatga gtgattitcat 282O 

tittgggaaac aggtttcaaa togaatatata tacatgggta aaattacitct gtgctagtgt 2880 

agtc.ttacta gagaatgttt atggtoccac ttgtatatga aaatgtggitt agaatgttaa 2.940 

ttggataatg tatatataag aagttaaagt atgtaaagta taactitcago cacatttitta 3OOO 

gaac actott talacatttitt gcaaaaccitt cittgtag gala aagagagctic totacatgaa 3060 

gatgacittgt tittatattitc agattittatt ttaaaag.cca totctgttaa acaagaaaaa 31.20 

acacaaaaga acticcagatt cotggttcat cattctgitat tcttacticac tittittcaagt 318O 

tatctattitt gttgcataaa citaattgtta actattoatg gaacagoaaa cqcctgttta 324 O 

ataaagaact ttgaccaag 3259 

<210> SEQ ID NO 120 
&2 11s LENGTH 3261 
&212> TYPE DNA 

<213> ORGANISM: Homo sapiens 
&220s FEATURE 
<221 NAME/KEY: misc feature 
<223> OTHER INFORMATION: XM 008512 

<400 SEQUENCE: 120 

gcc.cgg gacc ccacggaggc ggggagacca citcttct coc acacgagcc c agctotc.cct 60 

to gagtag ca accgc.cittca agcto acaag caccc.gtggg cct ggggtgt gcctg.cgtot 120 

agctggttgc acactgggcc acagaggatc cagcaaggat gaagaaatgg agcagcacag 18O 

acttgggggc agctg.cggac ccacticcaaa agg acacct g cccagaccoc ctdgatggag 240 

accota actc. caggccacct coagccaagc cccagotcitc. cacggccaag agcc.gcaccc 3OO 

ggct citttgg gaagggtgac toggaggagg cittitc.ccggit ggattgcc.ct cac gaggaag 360 

gtgagctgga citcctgcc.cg accatcacag to agcc.ctgt tat caccatc cagaggc.ca.g 420 

gagacggctc. caccggtgcc aggctgctgt cocaggactic totc.gcc.gcc agcaccgaga 480 

agaccotcag gCtctatoat cqcaggagta totttgaagc cqttgcticag aataact gcc 540 

aggatctgga gagcctgctg. citctitcctgc agaagagcaa gaagcacctic acagacaacg. 600 

agttcaaaga ccctgagaca gggaag acct gtctgctgaa agc catgctic aacct gcatg 660 

acggacagaa caccaccatc ccc.ctgctcc tdgagat.cgc gcggcaaacg gacagcc toga 720 








































