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Treatment Of Respiratory Disorders With Arachidonate
15-Lipoxygenase {8LOXI5) inhibitors

Reference To Sequence Listing
This apphication inclides a Sequence Listing submitted electronically as a text file
named 18923802102580Q, créated on Noveémber 24, 2019, with a sife of 63 kilébytes. The

Sequence Listing i§ incorporated herein by reference,

Fleld

The preserd disclosure relates generally to the trestment of patientshavinga
respiratory disorder with an Arachidonate 15-Lipoxygenase (ALOX15) inhibitor, methods of
identifying subjects having st increased risk of developing a respivatory disdrder, and methods

of detecting ALOXTS variant nuclelc acid molecules and variant polypeptides,

Background

&sthma careresull from aereallergensinduced nflammation driver by T-helper type 2
{ThZ} processes and meadiated by cytokines including interlaukin {iL}-4, -5 and IL-13.§L-13 fsa
pleiotropic Th2 cytokine produced by activated T calls; basophils, eosinophils, and mast cells;
and it has been strongly implicated in the pathogenesis of asthmain praclinical models.
Elevated tevels of 113 have been detected in the airways in a subsel of human asthma
patients. While asthma is often characterized by sosinophilic infiltration of the ajrways, there iz
ereasing evidence that there are ather subtypes of the disease driven by alternative forms of
inflammation: For example; studies of the cellular comyponents of alrway inflammation in
asthima provide evidence for distinet eosinophilic and non-eosinophilic phenotypes of asthma.
Theidentification of and development of blomarkers forastlima would be helpful.

Nasal polyps are often soft, painless; non-canterous growths on the lining of the nasal
passages or sinuses: Nasal polyps can result from chronic inflammation due to asthma,
recurring infection; allergies, drug sensitivity, ot ‘some immune disorders. Larger growths or
groups.of nasal polyps can block nasal passages and possibly lead to breathing problems, a lost

sense of smell, and frequent infections. Medications can oftey shrink or eliminate nasal polyps,
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but surgery is somatimes needed o remove them, Even after successiul treatmant, nasal
polypsoften return,

Allergic rhinitis typically causes symptoms in the nose, throat, eves, ears, skin and/or
roof of the mouth. Seasonal allergic rhinitis {e.g., hay fever} is-most often caused by polien
carried inthe air during different timas of the year in different parts of the country. Allergic
rhinitis; such as perennial allergic rhinitls; can also be caused by fndoor allergens such as dried
skin flakes, urine and saliva located on pet dandar, mold, products front dust inités, and
cockroach particles, with symptoms often occurring vear-round. In addition to allgrgen triggers;
symptoms may also result Fom irritants such as smoke and strong odars, of to changss i the
temperature and humidity of the air.

Aspirin-sxacarbated respiratory disease {AERD) is characterized by mucosal swalling of
tha sinuses and nasal membranes, nasal polyps; and asthma coupled with respivatory reactions
to aspirin/NSAIDs, AERD is an acnuived disease with averags onset at 30 years of age. About
50% of patients develop AERD following a respiratory virus! AERD can cause seveére asthma and
ramodeling of airways, and is often diagnosed by s history of respiratory reactions fo COX1
inhibitors. The prevalence is estimated at.7.2% in general asthmatics {1.3 mithion in 115, 14.9%
iy severs asthmatics, 9:.7% ampng patients with nasal polyps, B.7% among patients with chronic
sinusitis. However, about 20-40% of patients with nasal polyps, asthma, and chronic sinusitis
are aspirin-sensitive with so privy exposure to COXT inkhibitors.

ALOX15 {also known a5 19-L0 and I5-L0X) is3 non-Heme ron-containing dioxygenase
that catalyzes the stereo-specific peroxidation of free and esterified polyunsaturated fatty adids
generatinga spectrum of bioactive lipid mediators. Additionally, ALOX15 converts arachidonic
acid into 12-hydroperoxygitosatatraenoit acid/12-HPETE and 15-hydioperoxysicosdtetrasnnic
acid/IS-HPETE, ALOX15 also converts inoleic acid 1o 13-hydroperosyoctadecadiencic acid.
ALOXIS may also act on {128)-hydroparoxyeicosatelrashold adid/{ 125 -HPETE to produce
hepoxilin A3,

Summary
The present disclosure provides mathods of treating a patient having a respiratory
disorder, the method comprising administering an ALOX1S inkibital to the patient Insome

embodiments, the patient has 3 nasal polyp, allergic rhinitis, asthma, and/er AERD,
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The present disclosure also provides methads of traating a patient with a therapeutic
agent that treats or inhibits a respiratory disorder, wharein the patient is suffering from &
taspiratory disorder, the method comyprising the steps of) determining whether the'patient has
an ALOXIS predicted loss-of-function variant nucleic acid molecule encoding a human ALOX1S
polypeptide by: abiaining or having obtained # biclogical sample from the patient; and
performing or having performed a genotyping assay on the biglogical sample 10 determine if
the patient hasa ganotyps comprising the ALOX1S5 predicted loss-of-function variant nucleic
acid molecule; and when the patient is ALOX15 reference, then administering or continying to
administar $o the patient the therapeutic agent that treats or inhibils a respiratory disorder in s
standard dosage amount, and administering to the patient an ALOX1S inhibitor; and when the
patient is heterozygousfor an ALOX1S predicted loss-of-function variant; then administering 'or
continaing to administer to the patient the therapeutic agent that treats or inhibitg a
respiratory disorderinan amount that is the same as or lower than a standard dosage amount,
and administering to the patient an ALOXIS inhibitor; wharein the prasence of a genotype
having the ALOX15 predicted loss-of-functisn variant nucleic acid molecule encoding the
human ALOX1S polypeptide indicates the patient has a reduced risk of developing a respiratory
disorder.

The present disclosure also provides mathods of identifying a huiman subject having an
increased risk for developing a respiratory disorder, wherein the method comprises:
determining of having determined the presence orabsence of an ALOXKIS predicted loss-of-
function variant nucleic acid molecule encoding a human ALOX1S polypeptide in a biclogical
sampleobiained from the subject; wherein: when the human subject is ALOX1S refararnce, then
the humansubject has an increased risk for developing a respiratory disordet; ang when the
human subjact is heterozygous for an ALOX1S predicted loss-of-function variant or homozygous
for an ALOXIS pradicted loss-of-function variant, then the human subject has a decraased risk
for developing a respiratary disorder.

The prasent disclosure also provides methods of detecting an ALOX1S variant nuclele
acid molecule in 3 human subject comprising assaying a sample obtained from the human
subject to determine whather a nucleic acid molecule in the sample is; a genomic nucleic acid
molecule compirising ¥ nucleotide sequences comprising a thyniine at a posiion correspanding

to position 8,917 according to SEQ 1D NO:2, or the complament thereof; an mRNA molecule



18

15

20

25

30

WO 2020/139830 PCT/US2019/068328

.

comprising a nudleotide sequence comprising s utact al a position correspanding to position
1,693 according to SEQ 1D NUW4, orthe complament thereof; or a cDNA molecule comprising a
nucleotide sequence comprising a thymine ata position corresponding to position 1,693
according to SEG D NGB, or the complement thereof,

The present disclosure also provides methods of detecting the presence of a human
ALOX1S Thr560Met variant polypeptide; comprising performing an assay on a sample obtained
fromya human subject to determineg whether an ALOX15 protein in the sanyple comprises a
methionine st a position corresponding to position 560 sccording to SEQ ID N8,

The preésent disclosurs alsu provides therapsutic agents that treat orinhibit a
respiratory disorder for use in'the treatment of a respiratory disorder in a human subject
having: a genomic nucleic acid molecule having a nuclsotide sequente encoding a human
ALOX15 polypeptide, wherein the nucleotide sequence comprises a thyming at a position
caorresponding to position 3,917 according to SEQUID ND:2, or the complement thereof; an
mMRNA molecule having @ nucleotide sequence’encoding a human ALOXIS polypeptide, wherain
the nudentide sequence comprises a uraci) at a positioh correspanding to position 1,633
according to SEQ D NQ:4&, or the complement thereot; or a ¢DNA molecule having 3 nucleclide
sequence encading a human ALOXIS polypeptide, whetein the nucleotide sequence camprises
athymine 3t 3 position corresponding to position 1,693 according to SEQ D NO6, or the
complement thereof,

The present disclosure also provides ALDX1S inhibitors for ase in the treatment of a
respiratory disorder in g human subject having: 8 genomic nucleic acid molectife having 3
aucleotide sequence encoding a human ALOXIS polypeptide, wherein the nuclestide seguenca
comprisas a thynyine at a position correspohding to position 9,917 sccording to SEQ IDNG:2, or
the complement thereof: an mRNA molecule having a nucleotide sequence encoditg a burnan
ALOXLS polypeptide, whergin the nuclectide saqueénce comprises a uracil at a gosition
corresponding to position 1,693 according to SEQ 1D NO4, or the complement thereol; or s
cDNA molecule having a sucisotide segqusnce encoding a hunvan ALCX1S polypeptide; wherein
the nucleotide sequience comprises a thymine at 3 position corresponding o position 1,693

according 1o SEQ iD NGB, or the complement thereofl
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Brief Bescription Of The Drawings

The accompanving figures, which are incorporated in and constitute a part of this
specification, illustrate several features of the present disclosure,

Figure' I shows a tablethat indicates that rs34210653 significantly associates with
reduced egsinophils in UK Binbank 50K exomes.

Figure 2 shows a table that indicates that rs34210653 significantly associates with
reduced dosinophils tn UK Biobank S00K genotyping.

Figure 3 shows.a table that indicates that rs34210653 significantly associates with
decr=ased odds of nasal polyp and allergic rhinitis and associates with doctor diagnosed asthma
i UK Bigbank SO0K genatyping.

Figure 4 shows a table that indicates that rs34210653 significantly associates with
decreased sosinophils in. GHS 90K exomes.

Fioure 5 shows a table that indicates that ALOX15 associates with decreased odds of
nasal palyp in GHS 90K éxomes.

Figure & shows a locus zoom plot for tha significant association batwesn rs34210653
and eosinophils in UKB 500K genotyped dats.

Figure 7 shows guantitative trait distributions for eosinophil counts in UKB 500K
genotyping data showing decreased sosinophils among heterozygous and homozygous
534210653 vartant carriers {dotted line indicates mean ecsinophil numbers for ALOX15
referance allale carriers).

Figure 8 shows a locus zoom plot for the significant association between rs34210653

and rasal polyps i UKB 300K genotyped data.

Description

Various'terms relating to aspects of the present disclosure are used throughout the
specification and claims. Such terms are to be given their ordinary meaning in the art, unless
otherwise indicated, Other specifically defined terms are to be construed ln a mannsr
consistent with the definitidgns provided herein.

Unless otherwise exprassiy statad, it is in no way intended that.any method or aspect
set forthy herein be construed as raguiring that its steps be performed i 3 specific order.

Accordingly, whers a method claim does not specifically state in the claims ordescriptions that
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the staps are-to be imited to g specific order, it is in no way intended that an order be inferred,
in any respect. This holds for any possible non-expressed basts for interpretation; including
matters of logic with respect to arrangement of steps or gperationsl Sow, plain meaning
derived from grammatical organization or punctuation, or the number ortype of aspects
described in the specification.

As used herein, the singular forms “a,” "ah” and "the” include plural referents unless
the conlext cleatly dictates otherwise,

Asused herein, the term “about” means that the recited numerical value s
approximate and wmall variations would notsignificantly affect the practice of the disclosed
embodiments. Where a numerical value is used, unlessindicated otherwise by the context, the
term “about” means the numerical value can wary by £10% and remain within the scope of the
disclosad embodiments:

As used herein, the ferm “comprising” may be replaced with “consisting™or
“congisting essentially of” in particular embodiments as desired.

As used herein, the tarm “isolated”, in regard to a nucleicacid moletulz of a
polypeptide, means that the nucleic acid molecule or polypeptide s in a condition other than its
native environment, such as apart from blood and/ar animal tissua. In s6me embodintents, an
isolated nucleic acid molecule or polypeptide is substantially free of othernuclelc acid
molecules or other polypeptides, particularly other nucleir acid molecules or polypeptides of
animal origin. Insome €mbodiments, the nucleic acid molecule or polypeptide can beina
highly purified form, i.e., greaterthan 955 pure or greater than 99% pure. When used in this
context, the tetm "solated” doss not exclude the presence of the same nucleic acid molecule
ot polypeptide in alternative physical forms, such as dimers ot alternatively phosphorylated or
derivatized forms.

& s

As used harein, the terms “nucleic anid”, "nuclelc acid moldcule”, "nuclelcacid
saguence”, “polynuciegtide”; or “cligonuclectide” can comprise a polymeric form of
yuclestides of any length, can comrize ONA sndfor RNA, and can be single-stranded, double-
stranded, or multiple stranded. One strand of a nodleic acid slso refers to s complement.

As used harein, the terms “subject” and “patient” are used interchangeably. A subject
may include any animal, including mammals, Mammals include, but ate notlimited to, farm

animals {such as; forexample, horse, cow, pig), companion animals {such as. forexample, dog,
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cat}); {aboratory animals {such 35, for example, mouse, rat, fabbits), snd nen-human primates.
in some embodiments, the subject is-a buman,

A rare variant in the ALOX15 gene associated with a decreasad risk of davelpping &
respiratory disorder, such as nasal polyps, allergic rhinitis, asthima, and AERD, in homan subjects
has beern identified in accordance with the present disclosure. For example, a genetivalteration
{rs34210653) that changes the cytosine nocleotide at position 8,917 in the human ALOXIS
reference {see; SEQ D NO:1) to thyimine has been sbserved to indicate that the human having
such an alteration may have a decreased risk of developing a respiratory disorder, such as nasal
polyps, allergic thinitis, asthima, and AERD. Itis balieved that no variants of the ALDX1IS gene oy
protein have any known association with a respiratory disorder, such as nasal polyps, allergic
thinitis, asthma, and AERD. Altogether, the genstic ana?i;—ses described herein surptisingly
indicate that the ALOX15 gene and, in particular; a variant in the ALOX15 gene, associates with
a decreased risk of developing a respiratory disorder, such as nasal polyps, allergic rhinitis,
asthma, and AERD. Therefore, human 'subjects that are ALOX1S reference that have an
increasad risk of developing a vaspiratory disorder; such as nasal polyps, allergic rhinitis,
asthma, andfor AERD, may be treated such that a respiratory disorder is preventad, the
symptoms thereof are reduced, and/or davelopment of symptoms is repressed. Accardingly,
the prasent disclosure provides methods of leveraging the identification of such variards in
subjects to'iderntify or steatify risk in such sttbjecty of develnping a respiratory disorder, suchas
nasal polyps, allergic rhinddis, asthima, and/or 8ERD, or to disgnose subjects as having an
increased risk of developing a respiratory disorder, such as nasal polyes, allergic rhinitis,
asthmia, 'snd/or AERD, such that subjects at risk or subjects with active disease may be treated
accordingly.

For purposes of the present disclosure, any parti‘cmar human carvhe categorized as
having one of three ALOX15 genotypes: i} ALOXIS reference; i) heterozygous for an ALGHLS
predicted loss-of-function variant; or i} homozygous for an ALOX1S predicted loss-of-function
variant. & human is ALOX1S reference when the human does not have a copy of an ALOX1S
prediciad loss-of-function variant nucleic acid molecule. A human is heterozygous for an
ALOX1E predicted loss-of-function variant when the human has a single copy of an ALOX15
predivted loss-of-function variant nucleie acid molecule, An ALOXIS predicted loss-of-function

variant nuclels acid molecule is any ALOX1S nucleic acid miolecule {such as, a genomic nugleig
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acid molecule; an mRNA molecule, or a cDNA molecule} encoding an ALOX1S polypeptide
having & partial loss-of<functior, a complete loss-of-funchion, a'predicted partial loss-of-
function, or & predicted complete loss-of-function. & human whorhas an ALDX1S polypeptide
having a partial loss-of-function {or predicted partial loss-of-function} is hypomaorphic for
ALOX15. The ALOX15 predicted loss-of-function variant nucleic acid molecule can be any
nicleic acid inolecule encoding ALOX1S5 ThrS80Met, Tyri39Cys, Leub31fs, Pra565iey,
Asnb58Lys, Gly283Arg, Vald74Als, Glyd22 A1, or Leu106fs, In somme embodiments, the ALOX1S
predicted loss-of-function variant nucleic acid molecule encodes ALOX15 Thr5600Met. A human
is hompzygous for an ALOXLS predicted toss-of-function variant when the humsgn has two
copies of an ALOX15 predicted loss-of-function variant nucleir acid molecule:

For human subjects oy patients that are genotypad or determined to be ALOX1S
refarance, such human sublects or patients have an increased risk of developing a respiratory
disorder, such as nasal polyps, allergic rhinitis, asthma, and/or AERD. For human subjects or
patients that are genotyped or determined to be either ALOX15 reference or heterozygous for
an ALOX1D predicted loss-of-function variant, such humansubjects or patients can be freated
with an ALOXIS inhibitor,

by any of the embodiments described herein, the ALOX1S predicted loss-of-function
varfant nucleic acid molecule can be any ALOXTS nucleic acid molecule {such as, for example,
genoinic nucleie acid molacule, mRNA molecule; or cDNA molecule} encoding an ALDX1S
polypeptide having a partial loss-of-function, a complete loss-of-function, a predicted partiad
loss-of-function, or a predicted complete loss-of-function. For example, the ALOX15 predicted
loss-of-function variant nucleic acid malecule can be any nucleis acid molaculs encoding
ALOX1S The560Mat, Tyr1a9Cys, LeuS s, ProS6Siau, AsnbS8Lys, Gly283Arg, Vala74Ala,
Giyd22Arg, or Leu106%s. I some embodiments, the ALOX15 predictad joss-of-function variant
nuctele acid molecule encodes ALOXIS Thr560Met.

inany of the embodiments described herein, the ALOXIS predicted loss-of-fonction
polypeptide can be any ALOX15 polypeptide having a partial juss-of-fungtion, a complete foss-
of-function; a predicted partial loss-of-function, or a predicted complete loss-of-function. tnany
of the ambodiments described herain, the ALOX15 predicted loss-of-function polypeptide can
be any of the ALOX1S polypeptides deseribed hatgininduding, for example, ALO¥LS
Thraeldet, Tyri3Cys, LeubS1lfs, ProSe5lew, Asnb58Lys, Gly283Arg, Vald?44Als, GlvA22Arg, or
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Leul@sfs. in some embeodiments, the ALOX15 predicted loss-of-furiction polypeptide is ALOX1S
Thr3g0Met,

in any of the embodimants described hersin, the respiratory disorder is.a nasal polyp,
allergic rhinitis, asthima, and/or AERD. In any of the embodiments described herein, the
respiratory disorder is a nasal polyp. In any of the embodiments described herein, the
respiratory disorder is allergic rhinitls. In any of the embediments described herein; the
raspiratory disorder is asthma; inany of the embodiments described herein, the respiratory
disorder s AERD,

The preésent disclosurs provides mathods of treating a patient having a respiratory
disorder, the methoeds comprising administering an ALOX15 inhibitor to the patient

The prasent disclosure also provides methods of treating a patient having 3 nasal
polyp, the methods comprising administering an ALOX1S inhibitor to the patient.

The present disclosure-alsy provides methods of treating a patient having allergic
rhinitis, the methods comprising administesing an ALOX1S inhibitor to the gatient. Insome
embodiments, the allergic rhinitis is high-eosinophil allergic rhinitis,

The present disclosure also providesmethods of treating 3 patient having asthma, the
methods comprising administering ‘an ALOX1S inhibitor to the patient, In some embodiments,
the asthma is allergic asthma, moderate-to-severe asthrns, oral corticosteroid dependent
asthima, eosinophilic asthma, or high-sosinophil eosinophilic asthma. in some embodiments,
the asthma is allergic asthma. in some embodiments, the asthma is moderate-to-savere
asthma. In some embodimants, the asthma is oral corticostercid dependent asthma, jn some
embadiments, the asthima i eosinophilic asthmal o some embodiments, the asthma is high-
sosinophil sosinophilic asthma, In some embodiments, the asthina is eosinophilic asthma-
Chronic Obstructive Pulmonary Disease overlap syndrome {ACOS). irt some embaodiments, the
ACOS is high-sasinophil eosinophilic ACOS.

The present disclosure also provides methods of traating a patient having AERD, the
methods compyrising administering an ALOXIE ishibitor to the patiznd.

The present disclosure also provides methods of treating a patient having atopy, the
methods comprising administering an ALOX15 inhibitor to the patient. In some embodiments,
the atopy is allergic rhinitis, asthma, andfor atopic dermatitis.

in some embodiments, the respiratory disorder is chronic obstructive pulmonary
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disease {COPD), chronic bronchitis, emphysema, aliergic pneumonia, and/or an allergic airway
disease..

in some embodiments, the ALOX1S inhibitor comprises an antisense molacule.
Examples of antisense moleculesinclude, but-are not limited to, antisense nucleic acid
molecules, small interfering RNAs {siRNAs), and short hai‘rpm R¥As {shRNAs) Such antisense
muolecules can be designed to target any region ofan ALOX15 mRNA. Insome embodiments,
the antizense RNA, iRNA; or shRNA hybridizes to a sequenge within an ALOX15 genomic
nucleic acid molecule o MRNA molecule and decreases expression of the ALOX1S polypeptide
in @ call inthe subject. in some embodimants, tha ALOXIS inhibitor comprisgs an antisense
RNA that hybridizes to an ALOX15 genomic nucleic acid molecule or mARNA molecole and
decreases expression of the ALOX15 polypeptide in a call in the subject. In somea embadimants,
the ALOX IS inhibitor comprises an siRNA that hybridizes to an ALOX15 genomic nucleic adld
molecuie or mRNA mplecule and decreases expression of the ALOX1S polypeptide i 2 cell in
the subject. In some embodiments, the ALOX1S inhibitor comprises an shRNA that hybridizes to
an ALOX1S genamic nucleic acid molecule or MRNA molecile and decreases expression of the
ALOX1S polypeptide in 3 cell in the subject, v sotmne embodiments; the shRNA comprises;a) CC
GGGAAALTOGAAGGAUBGGTTAACTCGAGTTAACCCGTLCTTCCAGTTTLTTTITIG (SEQD NOS) &)
COGGGUTATCAARGACTCTCTARATCTCGAGATITAGAGAGTCTTTGATAGUTITTTIG (SEQ 1D NOL1IOY;
¢} COBGTGHGARATCATCTATCGGTATCTCGAGATACCGATAGATGATTTCCCATTITITG (SEQID
NOTL) d) CCGGLCTEGAAGGALAGATGCCTTATCTCGAGATAAGGCATCTTCCTTCCAGGTTITTG {SEQ
ID NO:12); e) CLGGCCAGTTTCTTAATGGCGLCAALTCGAGTTGCGCCATTAAGAAACTGETITT
TG {SEQ 1D NUO13); §) COGGGLCGTLGATACATCCTATCTICTCGAGAAGATAGGATGTATCGALGGLT
TTTTG {SEQ I NOI14); g} CCGGTAGATGACTILAACCGGATTTLTUGCAGAAATCLGGTTGAAGTLATCT
ATTTITTG {SEQID NO:15Y; or B} CCGETEGTACTCTTROGTGCCTARTCICGAGATTAGGCACLCAAGA.
GTACCATITTITG{SEQ D NO:A8).

In some embodiments, the ALOX1S inhibitor comprises a nuclease agent that induces
ane onimore nicks or double-strand breaks ata racognition sequence{s) ora DNA-binding
protein that 'binds to a recognition sequence within an ALDX1S ganomic nuclsic acld molecile.
The recognition sequence can be focated within a coding region of the ALOX1S gene, orwithin
vegulatory regions that jnflusnce the expression of the gene. A recognition sequence of the

DNA-binding protein of nuclease agent can be located in an intron, an exon, a promoter, an
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enhancer; a regulatory region, or any non-proteiny voding region: The recognition sequence can
inchude or be proximate to the start codon of the ALOX15 gene. Forexample; the recognition
sequence can be located about 10, about 20, about 30, about 40, about 50, about 100, about
200, about 300, about 4060, about 500, orabout 1,000 nucleotides fromthe start codon, As
ancther example, two ormore nuclsase agents canybe used, each targeting & puclease
recognitionsegquente including 'or proximate to the start codon: Asanother example, two
nucleasa agents cay be Used, one targeting a nuclease recognition seguence including of
proximate to the start codon, and one targeting a nuclease recognition sequeénce including or
proximate tothe stop codon, wherein cleavage by the nuclease agents van result in deletion of
the coding region between the two nuclease recognilion sequences. Any nuclease agent that
induces a nick or double-strand break into a desired recognition sequence can be used in the
methods and compositions disclosed herein. Any DNA-binding protein that'binds to a desirad
recagnition sequence can be usedin the methods and compositions disclosed hergin,

Suitable nuclease dgents and DNA-binding proteins for use herein inciudef but are npt
fimited to, zinc finger protein or zinc finger nuclease {ZFN} pair, Transcription Activator-Like
Effector {TALE) protein or Transcription Sctivator-Like Effector Nuclease {TALEN}, or Clustered
Regularly Interspersad Short Palindromic Repeats {CRISPR}/CRISPR-associatad {Cas} systems.
The length of the recognition sequence can vary, and includes, for example, recognition
sequences that are about 30-36 bp for a zinc finger protein o ZFN pair, about 15-18 bp for gach
ZFN; aboat 36 bp fora TALE proteinior TALEN, and aboit 20 bp for s CRISPR/Cas guide RNA,

insome embodiments, CRISPR/Cas systems can be usad to modify an ALOX15 genomic
nucleicacid moleculewithin g cell. The methods and compositions disclosed hersin can employ
CRISPR-Cas systems by utilizing CRISPR complexes {vomprising a guide RNA {gRNA) complexed
with a Cas protein) for site-dirscted claasvage of ALOX1S nucleic acid molecules.

Cas proteing generally comprise at least one RNA recognition ar bituding domain that.
can interact with gRNAs. Cas proteihs can alst comprise nuclease domains {such ag, for
example, DMNase or RNase domains), DNA binding domains, halicase domains, protein-grotein
interaction domaing, dimerization domains; and other domains. Sultable Cas proteins include,
forexample, a wild type Cas8 proteinand a wild type Cpfl protein (such as, for example,
FaCpfi} A Cas protedn can have full cleavage sctivity to create a duublesstrand braakin aa

ALOX1S genomicnucleic acid molecule ot it can be a nickase that creates a single-strand bresk
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in at ALOX15 genomic nucleicacid molecule, Additional examples of Cas proteins inglude, but
are not fimited to, Casl, CasiB, Cas2, Cas’, Casd, Cash, Cashe {Cashy, Cash, Casbe, Casti, Cas?,
{asBal, CasBa2, Cas8b, Casle, Cast {Csnl or Tsx12); Casi, Casild, CasF, CasG, CasH, Csyl,
Csy2, Csv3, Cael {CasAl, Cee2 {CasB), Cse3 (Cast), Csed {CasC); Tsel, Used, Caas, Can2, Cam2,
Csm3, Csmd, Csm5, Csm6, Cmrl, Cmr3, Cmrd, Crwr5, Cinrb, Csbil, Tsb2, Csb3, Csx17, Coxl4,
Cex10; Usx18, TsaX; Csx3, Caxnd, Coxl3; Cstl, Us2, 13, O, and Cul966, and homologsor
modifted versions thereof, Cas proteins can also be uperably linked to heterologous
polypeptides asfusion proteins, For example, a Cas protein can be fused to a cledvage domain,
an epigenetic modification domain, a transcriptional activation domsin, or a transcriptional
repressor domain. Cas proteins can be provided in any form. For example, a Cas proteincan be
provided in the form of a protein, such as a Cas protein complexed with a gRNA. Alternately, a
Cas protein can be provided in the form of a qucleic acid molscule encoding the Cas protein,
such as an RNA& or DNA.

Insome embodiments, targeted genetic modifications of ALOX1S genemic nucleic acid
moleculas can be generated by contacting a cell with a Cas protein and one or'more gRNAS that
hybridize to ong 'grmore gRNA recognition seqiences within 8 target genomic focus inthe
ALOX1E genomic nucleic acid muolecule. For examiple, 3 gRNA recognition sequence can be
focated within a region of SEQ 1D NQ:1. The gBNA recognition sequence can also include or be
proximate to a position correspovding to position 9,917 according to SEQ 1D NO:1. For example,
the gRNA recognition sequence can be located frony about 1000, fromrabout 300, from about
400, from about 308, from about 200, from about 100, fromy about 50, from about 45, from
about 40, from about 35, from about 30, from about 25, from about 20, from about L5, from
about 10, orfrom about 5 nucleatides of 4 position corresponding to position 9,817 according
to SEQ 1D NO:L. The gRNA recognition seguence can include or be proximate to the start codon
of an ALOX15 genomic nuclels acid molecule or the stop cadon of an ALOXIS genamic nucleic
acid muolecule. For example, the gRNA recognition seguence can be located from sbout 10,
from about 20, from about 30, from about 40, from about 50, from about 100, from about 200,
from about 300, from about 400, from about 500, or from about 1,000 nucleotides of the start
cadon or the stop codor

The sRNA racognition sequences within g target genomic locus iy an ALOXLS genomic

nuclelc acid molecule are located near a Protospacer Adjacent Motif {PAM) seguence, which.is
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a2-6 base pair DNA sequgnce immediately following the BMA sequence targeted by the Cast
nuclease. The canonical PAM is the sequence 5'-NGG-3" where "N is any nucleobase followsd
by two guanine {“G*) nucleobases. gRNAs can tramsport €859 to anywhere in the genome for
gene editing, but no editing can occurat any site other than oneg at which Casd recognizes PAM.
s addition, 5-NBA-3 can ba a hghly efficlent ion-canonical PAM for human cells, Ganarally,
the PAM is about 2-6 nuclectides downstream of the DNA segience targeted by the gRNA. The
PAM can flank the gRNA recognition saguence, iy some embodiments, the gRNA recognition
sequence can be flanked on the 3" end by the PAM. Insome embodiments, the gRNA
fecagnition sequence can bre flanked on the 5 end by the PAM. For example; the clsavage site
of Cas proteing can be about 1 to about 10, about 2 to about 5 base pairs; or three base pairs
upstream or downstream of the PAM sequence. In some embaodiments {such as when Cas®
from 5. pyogenes ot 3 closely related Cas9is used), the PAM saquence of the non-
complementary strand can be 5-NGG-3°, where Nisany DNA nucleotide and is immeadiately 3
of the gRNA recognition seguence of the non-complementary strand of the target DNA. A
sucly, the PAM saquence of the complamentary strand would be 3-CON-3', where Nois any DNA
nucleotide and is imimediately 5% of the gRNA recognition sequence of the complementary
strand of the target DNA.

A gRNA s an'RNA molecule that binds to a Cas protein and targets the Cas proteinto a
specific focation within an ALOXIS ganomic nuclalc acid molectle. An exemplary gRNA s
gRNA effective to direct a Cas enzyme 1o bind to'or cledve an ALOX1S genomic nuclele acid
moplecule, wherein the gRNA comprises a DNA-Targeting segment that hybridizes to a gRNA
recognition sequence within the AL0OX15 genomic nucleir acid molaculethat includes oris
proximate to & position corresponding to position 9,917, For example; a gRNA cah be salected
such that it hybridizes to 3 gRNA recognition sequence that is located from about 5, fromabout
10, from about 1S, from aboit 20, from about 25, from about 30, from about 35, from about
40, from about 43, from about 50, from about 100, from about 200, front about 300, from
abvout 400, frowm about 500, or from about 1,000 nucleotides of a position corresponding to
position 8,917 according to SEQ 1D NO:1. Other exemplary gRNAs comprise a DNA-targeting
segment that hybridizes tooa gRNA recognition sequence presant withinan ALDX15 genomic
nuclele scid miclecule that includes or is proximsts o the start codat or tha stop codon. For

exarnple, a gRNA can be selected such thatit hybridizes 1o a gRNA recognition sequence that is
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located from-about 5, from about 10, from about 15, from about 20, from about 25; from about
30, from about 35, fromeabout 40, from-about 45, from about 30, from about 100, fromabout
200, from about 304, from about 400, from about 304, or from about 1,000 nucleotides of the
start codon or located from about 5, from aboeut 10, from about 15, from about 20, from about
25, from about 30, from about 35, from about 40, from about 45, from about 50, from about
100, from aboat 200, from about 300, from about 400, from about 500, or from-about 1,000
nuclectides of the stop vodaorn. Stitabls gRNAS cancomprisafrom about 17 to about 25
nucleotides, fronyahout 17 to about 23 nucleotides, fromabout 18 to about 22 nucleotides, or
from about 19 1o about 21 nurleotides, I some embodiments, the gRNAs can comprise 20
nucleatides,

Examples of suitable gRNA recognition sequencss Jocated within the human ALOX15
refarence gene are set forth in Table 1'as SEQ 1D NO5:18-43,

Table 1: Guide BNA Recognition Sequences Near ALOX1S Variation{s)

Strand. | Guide RNA Recognition Sequence SEQ D NO:
- TACCAAGLACGCGAGLLLIBIGS 19
+ GACCACGEGGEUTCGLETRLTTGE 20
* ALGGGGUTCBIGTGETTRETAGG 21
< GLATCCTTGGIGGTIGELGHGESE 22
- COLEGEBTAGLCGLATCGTGLAGS 23
+ TTAGCTGGACTGGTACTLTTRGS 24
- GGGEGGLAGCCECATLGTGLAGGE 25
+ CTTAGCTGGACTGGETACTCTTGG 28
5 TBCATLCTIGGTGHTIGRIGEGE 27
- CARGAGTACCAGTCCAGCTAAGG 28
+ GATGTLCATCALTTBGCABCTGG 29
- GTACCAGTCCAGCTAAGGAAGGE 30
- TTGCATCLTTGETGGTIGHLGGE 3%
5 CTGTETGCAGGTGGACCACGGEG 32
* TCTGTGTGCAGGTGGALLACGGE 33
* TECTTGGTAGGCALTGACTITGG. 345




10

15

26

WO 2020/139830 PCT/US2019/068328

-15 .

Strand | Guide RNA Recognition Sequenge SEQID NO:
- AGTACCAGTCCAGCTAAGGAAGS 35
+ CTGCCCTTCCTTAGCTIGGALTIGS 36
+ GACACTGCCCARCTTCCACCAGG 37
- AGAGAAGCLTGRTGHAAGTTGGG 38
* GATCOCTGCCCTTCCTTAGLTGG 39
* GTCTGTGTRCAGGTGGACLALGE 40
- CAGTCCAGUTAAGGAAGGGLAGG 41
- GCTGCCAAGTGATGGALCATCTGE 42
- TCTGLCCAGLUTGCCAAGTGATGE 43

The Cas protein and the gRNA form a complex, and the Cas protein cledves the target
ALDXTS genomiv nuclele acid molecule. The Cas protein can cleave the nticlelcacid molecuie at
a site withint or putside of the nucleic acid sequence present in the target ALOXLS genomic
nucleic acid molecule to which the BRNA-targeting segment of 3 gRNA will bind, For example;
formation of a CRISPR complex {comprising a gRNA hybridized to 2 gRNA recognition sequence
and complexed with a Cas protein} can result in cleavage of one or both strands in or near {such
as, for example, within 1, 2, 3, 4,5, 6,2, 8, 9, 10, 20, 58, of more base pairs from) the nugleic
acid sequence presant in the ALOX1S genomicnucisic acid moleculs to which a DNA-Yargeting
segment of a gRNA will bind.

Such nyethods can result, for example; in 3n ALOX1S5 genomic nucleic acid molecide in
which a region of SEQ 1D NQ:L is disrupted, the start cadon is disrupted, thestop codon is
disrupted, or the coding sequence is disruptad or deleted. Dptionatly, the call can be further
contacted with one or more additional gRNAs that hybridize to additional gRNA recognition
sequences within the target genomic locus in the ALOX15 genomic nucleic acid molecule. By
contacting the cell with one or more additional gRNAs {such as, for'example, a second gRNA
that hybridizes to a sacond gRNA recognition sequence), cleavage by the Cas protein can create
twe ormore double-strand breaks ortwe or more single-strand breaks.

in some embodimants, the ALOX15 inhibitor comprises a small molecule. Insome

embodiments, the ALOXIS inhibitor is §,11-dihydrolithenzothiopyrans{4,3-blindole
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{PD146178), 2-hromuoghenol, 2,4-dibromophenpl, 2-(1-thienyljathyi-3.4-
dibydroxybenzvlidenscyancacetate {TEDC), 4,42, 3«dimathyl-1 4-butanediylibis-1,2-
banzenediol {nordihydroguaiaretic acid}, or cinnamyl-3.4-dihydroxy-a-cyanocinnamate {CDCL In
somie embodiments, the ALOX15 inhibitor s 2-bromaophiencd, 2,.4-dibromophenal, 24{1-
thienyliethyi-3,4-dihydroxybenzylidenscyanoacetats {TEDC), or 4,442, 3-dimethyl-1,4-
bBitanediyiibis-1,2-benzeéneadiol {nordihydroguaiaretic acid}).

It some embodimants; the mathods of treatment flrther comptise detecting the
presence or abhsence of an ALOX15 predicted loss-of-function variant nucleic acid molecule
encading 8 human ALOX1S pelypeptide in'a hinlogical sampla from the patient. &s used
throughout the present disclosure, 8 “ALOXIS predicted loss-of-function variant nucleic acid
molecula™ is any ALGX1S nucleic acid molecule {such as, for example, genomic nucleic acid
molecule, mRNA molecule, or cCDNA molecule) encoding an ALOXIS polypeptide having 2
partial loss-of-function, a complets loss-of-function, 8 pradicted partial loss-ob-function, ora
predicted complete loss-of-function,

The present disclostre also provides methods of treating a patisht with 8 therapeutic
agent that treats or inhibits a respivatory disarder; whereir the patient is suffering froma
fespirstory disorder, In some embedimants, the methods comprise determining whether the
patient has an ALOX1S predicted loss-of-function variant nucleic acid molecule encoding a
Human ALOX15 polypeptide by ubtaining oy having obtainad a biclogical sample from the
patient, and performing or having performed a genotyping assay on the bislogical sample to
determine if the-patient has a genotype comprising the ALOX15 predicted loss-of-function
variant nucleic acid molecule. When the patient is ALOX15 reference, the therapeutic agent
that treats or inhibits a vrespiratory disorder is administered or continued to be administeradto
the patient in a standard dosage amount, and an ALOX1S inhibitoris adminisiered to the
patient. When tha patient is heterozygous for an ALOX1S pradicted {oss-of-funiction variant, the
therapeutic agent that treats or inhibits a respiratory disorder s administered or continued to
be administered 1o the patient iy an amount that is the same as or lower than a standard
dosage amount, and an ALOX1S inhibitor is administered to the patient. The presence of a
genotype having the ALOX1S predicted foss-of-function variant nucleic acid molecule encoding

the huiman ALOX15 polypeptide indicates the patiabt hias a reduced rigk of developing a
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respiratory disorder. in some embodimants, the patient is ALOX1S5 reference. Insome
embodiments, the patient is heterozygous for ar ALOXIS predicted loss-of-function variant.

For human subjects ot patients that are genotyped or determined to be eithar ALOX1S
referance or heterozygous foran ALOXS predicted loss-of-function variant, such human
sulyjects or patiends can be treaterd with an ALOX1S inhilitor, as described hergin,

Detecting the presence or absende of an ALOXLS predicted loss-of-function variant
nucleic acid molecule in a biclogical sample from a patient and/or determining whethera
patient has an ALOX1S predicted loss-of-function variant nucleic acid molecule can be carried
out by any of the mathods described herein. in some ambodimeants, these methods canbe
carrfed outin witro, in'some embodiments, these methods can be carrfed out in situ. Insome
smbodimenis, thess mathods can be carried aut invive. in any ofthese embodimeants, the
nucleic acid moolecule dan be present within a cell obtainad from the human subject.

irnsome embodiments, when the patient i ALOX15 reference, the patient is also
adniinistered a therapoutic-agent that treats orinkibits a respiratory disorder in @ standard
dosaga amount. In some ambodimants, when the patient is heterozygous for ah ALOX1S
predicted loss-of-function vartant, the patientis also administered a therapeutic agent that
treals of inhibits 8 respiratety disorder in a dosage amount that isthe same as or jower thana
standard dosage amount,

in some embodiments, tha treatment methods further comprise dalscting the
prasence or absenceof an ALOX1S predicted loss-of-function polypeptide in 3 biological sample
from the patient. in some embodiments, whet the patient doesnot have an ALOX15 predicted
loss-of-function polypeptide, the patient is'also admiinistered a therapeutic agent that treatsor
inhibits a raspiratory disorderin a standard dosage amount. I some enthodiments, when the
patient has an ALOX1S predicted loss-of-function polypeptide, the patient is also administered
a therapettic'agant that treats or inhibits 3 respiratory disorder i 3 dosage amount that is the
samie as of lower than o standard dosage amount,

The present disclosure alse provides methods of freating a patient with s therapeutic
agent thattreats or inhibits a respiratory disorder, wherein the patientis suffering froma
respiratory disordar. In some embodimants, the method comprises determining whather the
patient has an ALOX1S predicted loss-of-funclion polvpeptide by olftaining or having obtained a

binlogical sample from the patient, and performing or having performed an assay onthe
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bivlogical sample to determine if the patient has an ALOY1S predicted loss-of<funclion
polypeptide. When the patient does not have an ALOX15 predicted loss-of-function
polypeptide, the therapeutic agent that treats or inhibits 3 respiratory disorder is administared
orcontinued 1o he administered to the patient in g standard dosage amoeunt, and an ALOX1S
inhibitor is administered to the patient. Whan the patient has an ALDX1S predicted loss-of-
function polypeptide, the therapeutic agent that treats or inhibits a respiratory disorder is
administered of continued to be administered to the patient in an amount that is the sameas
or lower than a standard dosage amount, and an ALOX1% inhibitor s administered to the
patient. The presance of an ALDX1S predicted loss-of-function polypeptide indicates the
patient has a reduced risk ot developing a respiratory disorder. In some embodiments, the
patient has an ALOX13S predicted Joss-of-function polypeptide. in some embodiments, the
patient does not have an ALOX1S predicted loss-of-function polypeptide.

Datecting the wasence or absence of anALOX15 pradicted logs-of-function
polypeptide in a biological sample from a patient and/or determining whether a patient has an
ALDXIS predictad loss-of-function palypeptide can be carried out by any of the methods
described herein. In some embodimeants, these methods can be carried cut in vitro, insome
embodiments, these methods can be carried out i sit. i1y some embadiments; these methods
can be carried out in wve. iivany of these smbodiments, the polypeptide can be present within
acell obtained from the human subject.

Examples of tharapeutic agents that treat or inhibit a respiratory disorder include, but
are not limited to: sterpidal anti-inflammatory agents, non-stergidal anti-inflamymatory agants,
anti-profiferative agents, anti-macrophage sgents, muscle relaxants, narcotic anhalgesics, non-
narcotic analgesics, fucal anesthiatic agents; and miscallaneocus agents. An additional example of
a therapeutic agent that treats or inhibits the respiratory disorderis an interleukineg receptor
{iL-4Rxt} antagaonist such a5, for example, DUPIKENT® {dupliumabl.

Examples of stéroidal anti-inflammatory agents include, but are not limited to,
glucocorticoids and corticosteroids suchas, forexample, 21-acetoxypregnencione,
alclometasone, algestone, amicinonide, beclomethasone, betamethasone, budesonide,
chioroprednisone, clobetasol, clobetasone, clocortolone; cloprednel, corticosterone; corlisone,
cartivazol, deflazacort, desonide, desoximetasone, dexamethasone, diflorasone, diflucortolons,

diftuprednate encxolone, fluazacort, Huclorenide, flumehtasone, Runisolide, fluacinolone
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acetonide, Rupcinonide, fluccortinbutyl, fluocariolone, fluorometholong, fuperoione acetates,
Huprednidens avetate, fluprednisolone, Hurandrenclide, fluticasone, formocortal; halcinonide,
tialobetaso!l priopicnate, halometasone, halopradone acatate, hydrocortamate, hydrocortisons,
foteprednol etabanate, mazipredone, medrysone, meprednisone, methyolprednisolone,
mometasane furoats, paramethasone, prednicarbate, prednisolong, prednisolone 25-
diethylaminoacetate, prednisone sodium phosphate, prednisone, pradnival, prednylidene,
vimexolane, tixocortal, triameinolone, triamcinolone acetonide, triameinplone benstonide; and
triamcinolone hexacetonida.

Examples of non-steroidal anti<inflammatory agents include, but are not imited to,
aminoarylcarboxylic acid derivatives suchias; for example, enfenamic acid, etofenamate,
flufenamic acid, konixin, meciofenamic acid, mefanamic acid, niffumic acid, talniflumate,
terofenamate, and tolfenamic acid; arylacetic acid derivatives such as, for example, acemestacin,
alclofenac, amienac, bufexamac, cinmetacin, clopirag, diclofenac, etodolag, felbinac,
fenclofenac, fenclorac; fenclozit acid, fentiaZac, glucametaciy, ibufenac, indomethacin,
nofezolac, isonepag, lonazrolac, metiazinic acid, oxamstacine; proglumetadin, sulindac,
tiaramide, tolmetin, and zomepitac; arytbatyric scid derivatives such as, for example,
bumadizow, butibufen; fenbufen, and xenbucin; aryicarboxylic acids such as, for example,
clidanac, ketorolac, and tinoriding; arvipropionic acid derivatives such ag, for example;
alminoprofen; benoxaprofen, bucloxic acid, carprofen, fenaptofen, flunuxaprofen, flurbiprafen,
thuprofen, ihuprovam, indoprofen; ketoprofen, losoprofen, miroprofen; naproxen, oxagrozin,
piketoprofen, pirprofen, pranoprofen, protizinic acid, suprofen, and tiaprofenic acid; pyrazoles
such as, for example, difenamizole and epirizole: pyrazolones such as, for example, apazone,.
banzpiperylon, feprazonhe, mofebutazone, morazone, oxyphenbutazane; phanybutazang;
pipebuzone, propyphenazone, ramifenazong, suxibuzone; and thiazolinobutazone; salicylic acid
and its derivatives suchias, Tor example, acataminosalol, aspitin, benorylate, bromosaligeninh,
calcium acetyisalicylate, diffunisal, stersalate, fendosal, gentisic acid, glycol salicylate, imidazole
salicylate, lysine acetylsalicylate, mesalamine, morpholine salicylate, 1-naphthyl salicylate,
olsalazine, parsaimide, phenyl acetyisalicylate, phenyi salicylate, salacetamide, salicylamine o-
acetic acid, salicylsulfuric acid, salsalate, and sulfasalazine; thiazinecarboxamides such as, for
example, droxicam, isoxicany, piroxicam, and tenokicamy and other agents such as, farexample,

s-acetamidocaproic agid, s-adenosylmethionine, 3-amino-4-bydroxybulyric acid, amixetring,
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bendazac, hengydamineg, bucclome, difenpiramide, difazol, emuorfarone, giaiazulene;
nabumetone; nimesulide, orgotein; oxaceprol, paranyline, perizoxal; pifoxime, proguazone,
proxazole, andtenidap.

Examples of anti-proliferative agents include, but are not limited o, anthracyclines;
atkyl sulfonates, agents affecting microtubule dynamics, agents affecting various growth facturs
inchuding IGF pathway agents such a5 sornatostatin analogs, angiotensin converting enzyme
inhibitors, antimetabolites (e.g,, purine analogs); cytotoxic agents, cytostatic agents, cell
proliferation affectors, caspase activators, proteasome inhibitors, angicgenesis inhibitors,
ethyleniminegs, intercalating sgents, metal coordination coniplexes, nitrogen mitstards,
nitrosoureas, nucleic acid damaging agents such-as alkylating agents, purine analogs,
pyrimidine analogs, inhibitors of pyrimidine biosynthesis, vinca alkajoids. Additional examplas
include, but arenot Himited to, adriamyein, alitretinoin {9-cis-retineic acid), amifosting,
angiopeptin, angiostatin, avabinosyl S-azacytosine, arabinosyl cytosing, S-aza-2'-deoxycytidine,
E-aracytiding, S-azauridine, araribine, bexarotene {4-[1-(5,8,7,8-tetrahydre-3,5,5,8,8-
pantamethyl-Z-naphthaltenyiethenyilbenzoie acid], bleomycin, BENU, CONU; captuopril;
capecitabine (3-deoxy-5-fluarorcytidine); chiorambucil, coichicine, cilazapril, cisplatin,
cladribine {a chlorinated purine nucleoside analog), cytarabine, cyclocytidine,
cyelophosphamide, daunorubicin, 3-deazauridine, 2-deoxy-SHuorouridineg, 5'-deoxy-5-
flunrouridine, docetaxs!, doxorubicin, endostatin, epirubicin, spothilone, estramustine,
etoposide, exemestaneg; futamide, fludarabine, Budarabin phosphate, Hucrocytosing, 5-
fluorouracil, 5-flucrouridine; 5-fluoro-2-deoxyuridine, gemcitabine, hydroxyures, idarubicin,
irfnotecan, LHRH analogs, lisinopri, meiphaiam methotrexats, 6-mercaptopuring,
mitoxantrone, ocreatide; paclitaxel, pentostatin, N-phosphonoacetyl-L-aspartic acid,
prednimustine, pyrazofurin, squalamine, streptozocin, tamoxifen, temozolomide; teniposide, 6-
thigguaning, tomudex, thioteps, tagotecan, S-triflucremethyl-2’-deoxyuridisie, valrubicin,
vincristine, vinbiastine, and vinaralbine.

Examples of anti-macrophage agents include, butare nuot Bmitad to, bisphosphonates
angd chiodronate compounds such as, for example, dichloromethylene diphosphonate
{CL2MDPY,

Exampies of muscle relaxants include, but are not limited o, ‘anticholinergics {for

example, adiphenine, alvering, ambutonomium, aminopentamide, amixatrine, athprofropine
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phosphate, anisotropine mathylbromids, apoatioping, atropine; atropine n-oxide, benactyzine,
benapryzing, benzetimide, benzilonium, benztropine mesylate, bevanium maethy! sulfate,
biperiden, butropium, n-hutylscopolanymonium bromide, buzepide, camylofing, caramiphen,
chlorbenzoxamine, chicrphenoxaming, cimetropium, clidinium, cyclodring, cyclonium,
cycrimine, deptropine; dexetimide, dibutaline sulfate, dicyclomine; diethazine, difemerine,
dihexyverine, diphemanil methylsulfate, n-{1,2-diphenylethylinicotinamide, dipiproverine,
dipontum; emgepronium, endobenzyline, ethopropazing; ethybenztropine, ethylbenzhydramine,
etomidoling, sucatropine, fenpiverinium, fentoniam, flutropium, glycopyrrolate; heteronium,
hexooyclium miethyl suifate, homatropine, hyoscyamine, ipratropiuny, isopropamide,
levomapate, mecloxamineg, mepenzolate, metcaraphen, methantheline, methixene,
methscopolamine, octamylamine, oxybutynin, oxyphencyclimine, oxyphenonium,
pentapiperide, penthignate, phencarbamide, phenglotarimide, pipenzolate, piperidolate,
piperilate, poldine methysulfate, pridinol, prifinium, precyclidine, propantheline, propenzolats,
propivering, propyromazine, 5tcpo§amine, scopolamine n-oxide, stramonium, sult¥oponium;
thiphenamil; iemonium, tiepidiuny; tiguizium, tridihexethyl lodide; trihexyphanidyl
hydrochloride, trimebuting, tropacine, tropenzile, tropicamide, frospium, valethamate,
vamicamide; and xenytropium); alcuronium, atrscurium, baclofen, benzodiazapines {for
example, clozapine or dizzepamy}, botulinum toxin (BOTOX}, 4-amino-3:{d-chioropheyl}-
butanoic acid, carbolonium, carisoprodsl, chlorphenesin, chlorzoxazone, cycinbenzaprine,
cyclandelate, dantrolene, decamathonium bromide, diszepam hydealazine, fazadinium,
gallamine, pusifenesin, hexafluprenium, isoxsuprine, meladrazine, maphensin, metaxalons,
methocarbamao! nylidring, metocurine todide, arphenadring, paticuronium, papaverine, pridingl,
styramate, suxamethonium, suxethonium; thiocolchicoside; Hzaniding, suxamethonium,
tolperisgne, and tubocurarine; brochodilators {ephedrine derfvatives such as, for example,
albuterol, bambuterol, hitolterol, carbuterol, clenbuterol, clorprenaline; dioxethedrine;
ephedring, epiniphrine, eprozingl, etafedring, sthyincrepinephring, fenoternl, hexoprenalineg,
isoetharineg, isoprotereno!, mabuterol, metaproterencl, n-methylephadrine, pirbuterol,
procaterol, protokylol, reproterol, rimiterol, salmeterol, soterenol, terbutaline, and tulobuterol;
guaternary amunonium compounds such as, for example, havonium methyl sulfate, clutropium
bromide, ipratropiusy bromide; and oxitrapium bromide; xanthine derivatives such as, for

example, acaefyiline, acefylling piperazine, ambuphyiline, aminophylling, bamifylline, choline
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theophyllinate, doxofyiline, dyphyliine; enprofylline; etamiphyilin, etofylling, guaithylline,
proxyphyiling, theobromineg, 1-theobrominsacetic acid, and theophyiline; and other
bionchodilators such as, for example, fenspiride, medibazine, montekulast,
methoxyphenanime, tretoquinol, zafirkulast, and cathcholamine analogs such as formoterst);
antispasmodics {for example, slibendol, ambusetamide, sminopromazine, apoatropine,
bevonium methyl sulfate, bietamiverine, butaverineg, bitropiam bromide, n-
butvlscopotammeonium bromide, careverine, cimstropium broimide, cinhamedrine, clebopride;
contine hydrobromide, coniing hydrochloride, cyclonium jodide, difemerine; dilsopromine,
dioxaphetyl butyrate, diponium bromide, drofenine, emapranitom bromide, ethaverine,
feclemine, fenalamids, fenoverine, fenpiprane, fenpiverinium bromide, fentonium bromide,
flavoxate, flopropione, gluconic acid, gualactamine, hydramitrazing, hymetromone, leiopyrrale,
mebeverine; mokaverineg, nafiverine, octamviaming, octaverine, oxybutynin chioride,
pentapiperide, phenamacide hydrochloride, phloroglucinol, pinaverium bromide, piperilate,
pipoxolan hydrochloride, pramiverin, prifinium bromide, properidine, propivane,
propyramazing, prozapihe, racafemine, rocivarine, spasmolytol, stifonium iodide, siltroponium,
tiemonium lodide; tiguizitm bromide, tiropramide, trepibutone, tricromyl, trifoliom,
trimebutineg, n,n-lirimethyl-3 3-diphenyl-propylamine, tropentzile, trospium chloride, and
xenytropiumubromide); and anticholinargics {for example, adiphening, alvering,
ambutonomium, aminopentamide, amixetring, amprotropine phosphate, anisatvopine
methylbromide, apoatropine, atropine, atropine n-oxide, benactyzing, benapryzine,
benzetimide, benziloniun, benztroping mesylate, bevonium methyl suifate, kiperiden,
butropium, r-butylscopolarmmonium bromide, buzepide, camylofing, caramiphan,
chlorbanzoxaming, chiorphenaxanine; timetropiuny, clidinium, cyclodrine, cycloniuny
cycrimineg, depiropine, dexetimide, dibutoline sulfate, dicyclomine, disthazine, difemerine,
dilexyvering, diphemanil methylsulfate, n-{1,2-diphenylathylinicotinamide, dipiprovering,
diponitm, emeptonium, endobenzyline, ethopropazing, sthybenztraping, ethylbenzhydraming,
etomidoline, eucatropine; fanpiverinium, fentonium, flutropium, glycopyrrolate, heteronium,
hexocychiurm methyl sulfate, homatropine, hyoscyamine, ipratropium, isopropamide,
levomepate, mecloxamine, mepeanzolate, metcaraphean, methantheling, methixens;
mathscopolamine; actamylamine, oxybutysin, oxyphencycliming, axyphienonium,

pentapiperide, penthienate, phencarbamide, phenglutarimide; pipenzolate, piperidolate,
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piperilate, poldine methysulfate, pridinol, prifinium, procyclidine, propantheling, propenzolate,
propiverine, propyromazine; scopolamine, scopolamine n-oxide; strapvonium, sultroponium,
thiphenamil, tiemonium, timepidium, tiguizium, tridihexethyl iodide; frihexypharnidyl
hydrochioride, trimebuting, tropacine, tropenzile, troplcamide, trospiun, valethamate,
vamicamide; and xenytropium},

Examples of narcotic.analgesics include, but are not limited to, aifentanit, allylproding,
alphaprodine, anfleriding, benzylmorphine, bezitramide; buprencephine, butorphénol;
clonitazene, codeing, codeine methyl bromide, codeine phosphate, codeine sulfate,
desomorphing, dentromoramide, dezocine, diampromide, dihydrocuadeine, dihydrocodeinone
encl acetate, dihydromorphine, dimenoxadol, dimepheptanc!, dimethylthiambutene,
dioxaphaty! butyrate, dipipanone, eptatocine, ethoheptazine, ethylmethiythiambutene,
ethylmorphine, etonitazene; fertanyl, hvdrocodone, hydromorphone, hydroxypethiding,
ispnvethadone; ketobemidone, levorphanol, lofentanil, meperidine, meptazinol, metazocine,
methadone hydrochloride, metopon, morphine, myrophine, nalbuphine, narceing,
nicomorphing, norlevorphanol, normethadone, normorphine, norpipancne, opium, oxycodong;
oxymiagrphone, papaveretum, pentazocing, phenadoxone, phenazocing, pheoperidine,
piminadine,; pirittamide, proheptazine, promedp!, properidine, propiram, propoxyphens,
rumifentanil, sufentanil, and tilidine,

Examples of nan-narcotic analgesics include, but are not limited 1o, aceciofenac,
acetaminophen, acetaminosalol, acetanilide, scetyisalicyisalioylic acid, alclofenag;
atminoprofen, aloxiprin, alursinum bis{acetylsalicylatel, aminochlorthenoxazin, 2-aming-4-
picoling, amindpropylon, aminopyrive; ammonium salitylate, amtolmetin guacil, antipyrine,
antipyring salicylate, antrafenine, apazone, aspirin, benatrylate, benoxaprofern; henzpiperylon,
benzydamine, bermoprofen, brofenac, p-bromoacetanilide, S-hromasalicylic scid acetste,
bucetin, bufexamiacg, bumadizon, butacatin, calcium acatylsalicylate; carbamazeping,
carbiphene, carsalam, chloralantipyrine, chiorthenoxazinfe), choline salivylate, cinchaphen,
ciramadel, clomstacih; cropropamide, crotethanide, dexoxadrol, difenamizole, diffunisal,
dihvdroxvaluminum acetyisalicyiate, dipyrocetyl, dipyrone, emorfazone, enfenamic acid,
epirizole, etersalate, ethenzamide, ethoxazene, etodalac, felbinag, fenoprofen, floctafanine,
flufenanmic acid, fluorasone, flugirting, Nuproquazene, flurliprofen, fosfosal, gentisiciacid,

glateniine, ibufenac, imidazole salicvlate, indomethacin, indoprofen, isofezolac, isoladol,



18

15

20

25

30

WO 2020/139830 PCT/US2019/068328

-24.

isonixin, ketoprofen, ketorolae, p-lactophenstide, lefetamine, loxoprofen; lysine
acetylsalicviate, magnesium acetylsalivylate, methotrimeprarzine, metofoling, miroprofan;
morazane, morpholine saficylate, naproxen, nefopam, nifenazone, S'nitro-2 propoxyacetanilide,
parsaimide, perisaxal, phenacetin, phenazopyridine hydrochloride, phenocoll, phenopyrazone;
pheny! acetylsaticylate, phenyl salicylate, phenyramidal, pipebuzone, piperylone, prodiliding,
propacetamol, propyphenazone, proxazele, quining salicylate, ramifenazone, rimazolium
metilsulfate, salacatamide, salicin, salicylamide,; salicylamide o-acetic acid, salityisulfuric acg,
salsalte, salvering, simetride, sodium salicylate, sulfamipyrine; suprofen, talniflumate,
tenoxicam, tarofanamate, tetradring, tinoriding, tolfenamic acid, tolpranine, tramadol, vimingd,
xenbucin, and zomepirac,

Examples of local anesthetic agents nclude, but arg not limited to, amucaing,
amolanong, amviodaine hydrochloride, benoxinate, benzocaing, betoxycaing, biphenaming,
bupivacaing, butacaine, butaben, butanilicaing, butethamine, butoxycaine, rarticaine,
chloroprotaine hydrochloride, cocaethylens, cotaine, cyclomethycaine, dibucaine
hydrochioride, dimethisoguin; dimethocaine, digeradon hydrochiorids; dyvcloning, ecgoniding,
ecgoning, ethyl chionde, beta-eucaing, suprocin, fenalcomive, fomocaine, hexylcaine
hydrochioride, hydroxytetracaine, isobutyl p-aminobianzoate, léucinocaing masylate,
fevoxadrol, Rdocaine, mepivacaine, meprylcaing, metabutoxveaine, methyl chioride,
myrtecaine, naepaine, octacaine, orthocaine, oxethazaineg, parethoxycaine, phenacains
fivdrochioride, phenol, piperocaing, piridocaine, polidacanol, pramoxine, prilocaing, procaine,
propangcaine, proparacaine, propipocaing, propoxycaing hydrochloride, pssudococaine;
pyrrocaing, ropavacaing, salicyl alcohol, tetracaine hvdrochioride, tolycaineg, trimecaine, and
zofamine,

Examples of miscellaneous agents include; but are net limited to, amtexanox,
aminophyiline, azelasting, beclometaason diproplanate, cramolyn, dexamethasone, ephedrineg,
fenoterol, Hutropium, hydrocortisons, tbudilast, ipratropium, isoprenaling, ZAHTEN™
{ketotifen), leukatriene modifiers such as pronteiukast, zafirlukastand zilsuton, ZESURAN™
{meguitazine}, nedocromil, drciprenaline, oxitomide, oxitropium, praniukast hydrate,
prednisolone, procatero, repirinast, salbutamol, seratrodast; sodium cromaoglicate, suplatast
tosylate, terbutaline, terfenadine, theophyiline, tiaramide, trahilast, traxanox, trimetoguingl,

and tubobateral.
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Examples of therapeutic agants that treats or inhibils the respiratory disorder that are
suitable for use in treating nasal polyps include, but are not limited to; periostin antagonists,
PP1 antagonists, MET antagonists, PIP agonists, and AZGP L agonists,

Examples of periostin antagonists include, but are not imited to, polyclonal antibodies
against human periostin {BioVendor Laboratory Medicine, Inc, Modrice, Czech Republic, Cat.
No.: RD-1810450580) and anti-periastin monecional antibody {see, Tai et al,, Carcinogenesis,
2005, 26, 808-15}, and valsartan

Examples of PRI antagonists {such as, for example, PPic antagonists; PPFIRSGE
antagonists, and PPP1R6 antagonists) include, but are not Himited to, polyclonal antibodies
against human neurabin 2 {also knowr as PPPIRSB) {Abecam; Ing, Cambridge, Mass,, Cat. Nou:
AB18561}, anti-PPPIRSB antibody (Novus Biological, ing., Littleton, Co; Cat. No. HOO0B4687-
AQL), inhibitory peptides specific for BFPL {such as, for example, 2 peptide having the amino acid
sequence of MEPDNSPRKIGFTVRLLEPHLDPEAAECQIRRRRPTPATLVLTSDIQSSPEIDEDRIPNSLEKSTLS
MSPRORKKMTIRTIPTMKELOTMIVEHBLGOOKQGEEREGATESTEGNOESCPPGIPDTGRASRPDTPGTAQ
KSAESNPRTOEQCGVEPRTEDSSAHMLPLDSQGASLY} {SECUID NOi1T) and & paptide having the
aming acid sequence of MAASTASHRPIKGILKNKTSSTSSRVASAECIPRGSVDEELSKKSOXWIEMNILA
TYHPADKDYGLMKIDEPSTPYHSMIGDDODAYSDTETTEAMTPD TLARKKLAAAEGSEPKYRIREQESSGEEDS
DLSPEEREKKRGFEMKREKLHYNEGLNIKLARGLISK DL HDDEEDEEMSETADGESMNTEESNQGSTRSDARA
NKSQSS {SEQUID NO18}}; and dopamine- and cyelic AMP-regulated phosphoprotein {DARPP-32)
{EMD Calbiocheim; inc., Gibbstown; N Cat. No. 251755); protein phosphatase inhibitors such
as, for example, okadaic acid and Calyculin &,

Examples of MET antagonists incliude; but ate niot limited to, polycional antibodias
against human MET {Santa Cruz Biotechnology, Inc, Santa Cruz, Calif, Cat. Nu 5C-10} and anti-
MET antibody {Sigma-Aldrich, St. Louis, Mo., Cat. No.: C7115); tyrosine kinase inhibitors such as,
for example, (3Z1-N-{3-Chiorophanyl}-3-{{2 5-dimethyl-4-{{4-mathylpiperazin-T-yilcarbonyil}-1H-
pyrrol-2-ylimethyleng-N-methyl-2-0ko-2,3-dihydro-1H-indole-5-sulfonamide {(SULI274) and
1,3-Dihydro-3-{{3,5-dimethyl-1H-pyrrol-2-ylmetindena}-2H-indol-2-one {SUS4186}.

Examples of PIP agonists inclade, but are not limited to, FIP protein, recombinant PIP
protein {Abnova, Talpei City, Taiwan, Cat. No.: HO00G5304-P01), and stimulators of PIP

exprassionsuch as, for example, interleukin-4 and interleukin-13; and tamoxifen.



18

15

20

25

30

WO 2020/139830 PCT/US2019/068328

-26 -

Examples of AZGP1 agonists include, but are notlimited to, AZGRL protein,
recombinant AZGP1 protein {Abnova, Taipei City, Tabwan, Cat. No.: 1100000563-POL);
rasiglitazone, dexamethasone, and (RR#55)-{#1-4-{2-{2-{3-chiprophenytl-2-hydroxyethyl)
amingipropyliphenoxyacetate {BRE 37344}

Examples of therapeutic agents that treats or inhibits the respiratory disorder thatare
suitable for use in treating allergic rhinitis include, but are not fimited to: corticosteroids, Hi
antagonist/antiallergic-agents, histamine recaptor antagonists, chemical mediator release
inhibitors, thromboxane A2 receptor antagonists, thromboxane 42 syn’chesis.inhiibitms,.
leukotriene antagonists, Th eytoking inhibitors, TNF dlpha antagonists, PDE4 inhilsitors, JAKS
inhibitors, and p38 Kinase inhibRors.

Examples of corticosteroids include, but are not limited to, beclomethasone estars
{KONAZE™ ARUDESHIN™, RHINOCORT™ SARUKOTO™ (17-propionate ester or the 17,21-
dipropionate ester}, Furunaze™ {fluticasone propionate), budesonide, flunisclide, mometasone
esters {forexample, furoate ester), triamecinelone acetohide, rofleponide, and ciclesonide..

Examples of H1 antagonist/antiallergic agents {antihistamines} include, but are rint
limited to, first generation H1 anthistamines such as; for exaraple, piperoxam, ethylenediamine
{for example, mepyramine {pyritamine}, antazoline)}, ethanolamines {for example,
diphenhydramine, carbinoxamine, doxylamine, clemastine, and dimenhydrinate}, atkylamines
{for example, pheniranine, Kurcrenaniin (chiorphamramine}, dextrose cycloathyl
naphthovimeathyl Na Min, bromphenitamine, and triprolidine]. piperazines {for example,
cyclizine, hydroxyzine, and mectizine}, and tricyclics {for example; promethazine; alimemazing
{trimeprazing}, cyproheptadine, and azatadine}; second-generation antihistamines such ag, for
example, systemic drugs {for example; acrivastine, astemizole; cetirizine; loratading;
mizolastine, and terfenadine), and local drugs (for example, arelastine, levocabasting, and.
olopatading {Clopatidine}; and third ganerstion antihistaniines such as, for example,
{levovetirizing, desloratadine {desloratiding and ALLEGRA® {fexofenadine).

Examples of histamine receptor antagonists include, but are not limited to, ZANTEN™
{ketotifen), ZESURAN™ {mequitazine), ALLEGRA® {fexofenadine}, EBASUTERU™ {shasting),
TALION™ {bepotasting), ALLELOCKE™ {olopatadine}, and CLARITIN® {loratadine].

Examples of chamical mediator release inhibitors include, hut are not limited 1y,

INTAL™ {cromoglycate) and RIZABEN™ {tranilast).
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Examples of thromboxane A2 receptor antagonists includs, but are siot limited to,
BRONICA™ {seratrodast) and BAINASU™ {ramatroban].

Examples of thtomboxane A2 synthesis inhibitors include, but are not limited to,
DOMENAN™ {ozagrell.

Examples of leukotrienes srtagonists inchude, but are not Himited To, SINGULAIR® and
KIPRES™ {montelukast) and ONON™ {praniukast).

Examplas of Th2 cytokine inhibitors nclude, but are notlimited to, IPD™ {suplatast},

Examples of TNF alpha antagonists include, but are not limited to, ENBREL®
{etanercept}), REMICADE® {infliximab], and HUMIRA® {adalimumab)

Examples of PDES inhibitors include, but ave not imited 1o, rolipram, piclamilast, CDR-
840, aniflo, pentoxifyiiine, denbufyiling, theophyiline, substituted S-aryiguinoling
phosphodiesterase-& inhibitors {see, §.5. Patent No. 6,740,666}, alkyne-aryt
phosphodiesterase-4 inhibitors {see, 115, Patent No. §,743,802), T-aryl-1,8-naphthyridin-d-one
phosphodiesterase inhibitors {see, U.5. Patent Nos. 6,677,351 and 5,541,480}, hydroxyindoles
{see, 1.5, Patent Nos. RE38,624, 6,615,794 and 6,602,890}, phthalazine derivatives {see, U5,
Patent No. 5,589,951} tricvchic phthialazine derivatives {see, UL5. Patent No. 6,525,055},
benzazine derivatives {sea, .5, Patent No. 5,358,973}, benzamidas with tetrahydrofuranyloxy
substituents {ee; U5, Patent No. 6,303,789}, diazepinoindolones {see, U.S. Patent No,
§,238,130}; T-oxe-1-3-substituted phenybl d-dihvdro-1 8-naphthyridine3-carhoxamide
phosphodiesterase-& inhibitors {see, 8.5, Patent App. Pub. No. 2006/0058316), N-substituted
diarylamines {see, U.5. Patent App. Pub. No. 2085-0222207), allyne-aryl phosphodigsterase-4
inthibitors {see, U.5. Patent App. Pubx No. 2005-0070569), and naphthyridine derivatives {see,
1.5 Patent App. Pub. Mo, 2004-0254212},

Examples of JAKS inhibitors include, but are not kmited to, tacrolirmus, CP-690550,
WHI-P131, WHIP-97, WHIP-154, AG4B0, PS-608504, and PNULSEE04. Additicisal examples
include, but are not imited to, 2-{1H-Berzimidazol-1-yi}-9-[ H{RI-{3-pyridviiethyi]-8 S-dihydro-
FH-purin-8-one; 2-{1H-Benzimidazol-1-¢l}-S-{4-ox0-1,2, 3, 4-tetrahydronaphthalen- §{Rpyl-8,9-
dihvdro-7H-purin-8-one; 1-[2-[6-Fluoro-3,4-dihydro-2H-1-benzopyran-&{R}-vi}-8-0x0-8,2-
dibydro-7H-purin-2-y{}- 1H-benzimidazole-6-carbonifrile; 1-[8-[7-Fluora-3, 3-dihydro-2H-1-

benzopyran-4{R}-yi}-8-oxo-8 S-dihydro-7H-purin-2-yil-1H-banzimidazole-6-carbonitrile; and 2-
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{1H-Benhzimidazol-1-yi}-9-{3, B-difluore-3.4-dihydro-2H-1-benzopyran-4{R}-yl}-8, S-dihydio-7H-
purin<8-ona}

Examples of p38 Kinase inhibitors include, but are not limited to, 3{5}-heteroaryl
substituted pyrazoles {see, U5, Fatent No. 5,932 425). Additional p38 kinase inhibitors include,
but are not limited to; 1-{S-tert-butyi-?—p—miyi-zH—p‘frazoi—}yi}-3-{3-{2-marphuiinrd-yi-
ethoxyinaphthalen-1-yijurea {BIRB 796); SB202190; SB203580; VX-745; and WX-702.

Examples of therapeutic agents that treats or inhibits tha respivatory disorder that ate
suitable foruse in treating AERD include, but are not limited to: high-dose aspirin therapy,
P2Y12 inhibitors, leukotriene recepior antagonists, thrambioxane recaplor antagonists, and 5-
fipoxygenase inhibitors.

Examples of P2Y12'inhibitors include, but are not limitad to, PLAVIX™ {clopidogrel},
cangrelor, ticagralor, TICLID™ (ticlopidine], EFFIENT™ {prasugrel}, and elinogre! {(PRTO60128 and
PRT128}L

Examples of leukotriene receptor artagonists include, but are ot limited to,
SINGULAIR™ {muontelukast} and ACCOLATE™ {rafirtukast].

Examples of thrombexane receptor antagonists include, but are not limited to,
HEPATOREN™ {itetroban}, SERATRODAST™ {A&-2414}, 518888 {terutrokian}, PTAZ, 13-APA, GR-
32191, BM-13177 {sulotroban), $Q-29 548, 50-28,668, ONO-3708, Bay U3405, EP-045, BMS-
180,291, 5-145, -BOP {[15-{1alpha,2aipha{7}. 3beta{ 1E,35%), 4alphal}- 7-[3-{3-hydroxy-4-{4-
odophenoxyi-1-butenyil-7-oxabi-cyelo]2. 2. 1thept-2-4]5-heptenoic acid), 446619 {9,118~
dideoy-Salphalialipha-methanoepoxy-prosta-5Z,13E-dien-1-oic acid}, PBT-3 [10{Skhydroxy-
11,32-eyclopropyl-eicosa:5Z,87,142-trienoic acid methyl ester], hepoxilin cycldpropane; BM-531
{N-tert-butyi-N'-{{ 2-oyclohexyiamine-S-nitrobanzenejsulfonyliureal, EV-077, L0655, and 1T
182,605,

Examples of S-lipoxygenase inhibitors include, but are not limited to, ASTELIN™ and
ASTELFRO™ (arzelastine}, diethylcarbamazine, nordihydroguataretic acid, and ZYFLO™ {zileuton).

in some embodimeants, the dose of the therapeutic agents that treat or inhibit a
respiratory disorder can be reduced by about 10%, by abaat 20%, by about 30%, by about 40%;
by about 50%, by about 60%, by about 703, by about 80%, orby about 50% for patients or
human subjects that are heterozygous for an ALOX1S predicted foss-of-function variant {ie., a

lower than the standard dosage amount) comparsd to patients or human subjects that are
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ALOX1S reference {who may faceive a standard dosage amount): In some embodimenis, the
dose of the therapsutic agents that treat or inhibit a respiratory disorder can be reduced by
about 10%, by about 20%, by about 30%, by abott 40%, or by about 5{8. Inaddition; the dose
of therapeutic agents that treat or inhibit a respiratory disorder in patients or human subjects
that are heterozygous for an ALOX15 predicted loss-of-function variant can be administered
lass frequently compared to patients or human subjects that are ALOXIS reference.

Administration of the thérapeutic agents that treat or inhibit a respiratory disorder
andfor ALOX15 inhibitors can be repested, for example, after one day, two days, three days,
five days, ane week, two weeks, three weeks, one month, five weeks, six weeks, seven waaks,
eight weeks, two menths, or three months, The repeated administration canvhe at the same
dose or ot a different dose. The administration can be répeated once, twite, three times, four
times, five times, six times, seven times, sight'times, nine times, ten Ymes, or more. For
example; according to'cartain dosage regimens a patient can receive therapy for a prolonged
period of time such as, forexample, 8 months, 1 vear, .or more,

Administration of the therapeutic agents that treat or inhibit a respiratory disorder
and/or ALOX1S inhibitors can occur by any suitable route including, bt not limited to,
parenteral, intravenouy, ofal, subcutaneous, intra-arterial; intracranial, intrathecal,
intraperitoneal, topical, intranasal, orintramuscular. Pharmaceutical compositions for
adiministration are desirably sterile and su.bstantiaw isotonic and manufactured under GMP
conditions. Pharmaceutical compositions can be provided in unit dosage form {8, the dosage
forasingle administration): Pharmaceutical compositions can be formulated using pne or more
physiﬁiogiméiy and pharmaceutically acceptable carriers; difuents, excipisnts of suxiliaries. The
formulation depends on the route of administration chosen. The term “pharmaceutically
acceptable” means that the carrier, diluent, excipient, or auxiliary s compatible with the other
ingrediants of the formulation and not subistantially deleterious fo the racipient thereof,

The'terms “treat”, “treating”. and “treatment” and “prevent”, "praventing”, and
¥ prevantion” as used herein, refer to aliciting the desired biclpgical response, suchvas a
therapeutic and prophylactic effect, respectively. Insome embodiments, atherapeitic effect
comprises ang or more of a decrease/reduction in a respiratory disorder, a dacreasefreduction
irythe severity of a respiratory disorder {sucly as, for example, a reduction of nhibition of

development of a respiratory disorder}, a decrease/raduction in sympioms and respiratory
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disorder-related effacts, delaying the onset of symploms and respiratory disorder-related
effects, reducing the severity of symptoms of respiratory disorder-related effects, reducing the
severity of an acute episode, reducing the number of symptoms and respiratory disorder-
related effects, reducing the latency of symptoms and respiratory disorder-related effects; an
amalioration of symploms and respiratory disorder-related effects, reducing secondary
symptoms, reducing secondary infections, preventing relapse to a vespiratory diserder,
decreasing the number or fraguency of relapse episodes; increasing latency between
symptomatic epizsmias, increasing time to sustained progression, expediting remission, induding
remission, augimenting remission, speeding recovery, or increasing efficacy of or decreasing
resistance to alternative therapeutics, and/foran increased survival time of the atfected host
animal, following administration of the agent or composition comprising the agent. &
prophylactic effect may comprise a complete or partial avoidancefinhibition or a delay of
respiratory disorder devalopment/progressipn {such as, for example, a complete or partial
avoidance/inhibition or & delay), and an increased survival fime of the affected host animal;
folfowing administration of a therapautic protocol; Treatment of a raspiratory disorder
encompasses the treatment of patients already disgnosed as having any form of a respiratory
disprder at any clinical stage or manifestation; the delay of the onset or eveolution.or
aggravation erdeterioration of the symptoms or signs-of & respiratory disorder, and/or
praventing and/or reducing the severity of a respiratory disorder.

The present disclosure.also provides methods of identifying a human subject having an
increased risk for developing a respiratory disorder in some embodiments, the method
comprises determining or having determined in 2 biclogical sample obtained from the subject
the presence or absenice of an ALOX15 predicted foss-of-funiction variant nucleic acid molecufe
{such as a genomic nucleic acid molecule, MANA molacule, andfor cDNA molecule) encading a
human ALOXLS polypeptide. When the human subject lacks an ALOX15 pradicted loss-of-
function variant nucleic acid molecule {i.e,, the human subject is genotypically categorized as an
ALDX15 reference}, then the human sulbjert has an increased risk for developing a respiratory
disorder. When the human schject has'an ALOX15 predicted loss-of-functionvariant nucleic
acid molecule {i.e., the human subject is heterozygous for an ALOX1S predicted loss-offunction
variaht of humozygous for an ALDX1S predicted {oss-of-function variant), thénthe human

subject has a decreased risk for developing a respiratory disorder.
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Having a single vopy of ary ALOXIS predicted foss-of-function variant nucleic ackd
moleculeis more protective of a hurnansublect fromudeveloping a respiratory disorder than
fiaving no copies of an ALOX1S predicted loss-offunction variant nucleic acid molacule,
Without intending to be imited to any particular theory or mechanism of action, i it belisved
that a single copy of an ALDX1S predicted loss-of-function varlant nucleic acid melecule (L.,
heterozygousfor an ALOX1S predicted loss-of-function variant} is protective of a hiiman subject
from developing a vespiratory disorder; and it is also believed that having two coples of an
&L OX15 gredicted loss-of-function variant nucleic acid molecule {i.e., homozygous for an
ALOX1S predicted loss-of-function variant} may e move protective of o human subject from
developing a respivatory disorder, relative to'a human subject with a single copy. Thus, i some
embodiments, a single copy of an ALOX1S predicted joss-of-function variant nucleic acid
molecule may not be completaly grotective, but instead, may be partially or incompletely
protective of a human subject from developing a respiratory disorder. While not desiring to be
bound by any particular ti’;eory, there may be additional factors or molecules involved in the
development of o respivatory disordar that are stiff presentin a human subject having a single
copy of an ALOX1S5 predicted loss-of-function variant nucleic acid mislecule, thus resulting in
less than complete protection from the developmant of a respiratory disarder,

Determining whether a human subject hasan ALOX15 predicted loss-of-function
yariant nucleic scid molecule in a biological samiple from a patient and/or determining whather
a patient has an ALOX 1S predicted toss-of-function vartant nucleic acid molecale can be carried
out by any of the methods described herein. in some ambodiments, these methods can be
carried out in vitro. In some embodiments, these methods can be carrfed out in situ. In some
embodiments, these methods can be carried out i1 vivo. In any of these embodiments, the
nucleic acid molecule can be present withinva cell obtainad from the'human subject..

iry some embodiments, when a human subject is identifled 3s having an increased rigk
of developing a respiratory disorder, the human subject is further trested with a therapeutic
agent that traats or inhibils a respiratory disorder and/or an ALOX15S inhibitor, as described
herein. For example, when the human subject is ALOX1S reference, and therefore hasan
increased risk for developing & respiratory disorder; the humansubject is-administersd an
ALOX1S jnhibitot. In soine #mbodiments, such a patient is also administered a therapeutic

agent that treats or inhibits a respiratory disorder. in some embodiments when the patient'is
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heterozygous for an ALOXLS predicted loss-of-functinn Variant, the patient is administered the
therapeutic agent that treals orinhibits a respiratory disorder in a dosage amount thatis the
same’as 'or lower than a standard dosage amount,.and is also administered 'an A10X15
inhibitor. in some embodiments, the patient fs ALOX1S reference. in same embodiments, the
patient is heterozygous for an ALOX1S predicted loss-of-function variant.

The present disclosure also provides mathods of detecting the presence or absenice of
an ALOX1D predicted loss-of-fundtion variant genonlc nucleicacid avolectls iva biological
sample from a human subject, andfor an ALOX1S predicted loss-of-function variant mRNA
molecule'in a biological sample fram a human subject; and/or an ALOX1S predicted loss-of-
function variant cDNA molecole produced fromyan mRNAmolecule ina biglogical sample from
ahuman subject. It i understood that gene sequences within a population and mRNA
molecules encoded by stich genes can vary due to polymarphisms such as single-nucleotide
polymorphisms. Tha sequences provided herein for the ALOX15 variant genomic nucleic agid
maolecule;, ALOXLS variant mBNA molecule; and ALOX1S variant cDNA molecule areondy
axemplary sequences, Other sequences for the ALOXIS vatiant genomic nuclelc acid mnlecule,
varigot mENA molecule; and variant cDNA molecule are also possible.

The biological sample can be darived from any cell, tissug, of biological fluid fronvthe
subject. The sample may comprise any clinfcally relevant tissue, such as a bone marrow sample,
atumor biopsy, a fine needle aspirate, vy a sample of bedi?y fluid, such-as blood, gingival
crevicular fluld, plasma, seram, lymph; ascitic flid, cystic Hudd, or uring. In some cases, the
sample comprises a buccal swab, The sample used in the methods disclosed hereirwill vary
based on'the assay format, nature of the detection method, and the tssues, cells, or gxtracts
that are used as the sample. & biclogical samiple can be processed differently dependingon the
assay heing emploved. For example, when detecting any ALOX15 variant nucleic acid melecule,
prefiminary processing désigned to isolate or envich thasample for the ganomic DNA can ke
employed. A variety of technigues may beé used for this purpose. When detecting the level of
any ALOX15 vartant mRNA, different techniguss can be used enrich the biological sample with
mRNA. Various mathods to detect the presence or level of an mRNA or the presence of a
particular variant genomic DNA locus can be used

iwsome embodiments, detecting a human ALOX1S predicted Ioss-of-function vatiant

nucleic acid molecule in 8 human subject comprises assaying or genotyping a biolagical sample
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obtained from the human subject to determine whether an ALOX15 gendomic nucleic acid
molecule in the biological sample, and/oran ALOX1S mRNA molecule v the biclogical sample,
and/or an ALOX15 cDNA molecule produced from an mRNA mpleucle in the hiplogical sample,
comprises one or more variations that cause a loss-of-furiction {partial or complete} orare
predicted to cause a loss-of-function (partial or complete):

insome embodiments, the methods of detecting the presenice orabsence of an
ALOX1S predicted foss-of-function variant nucleic scid molecule (suchas, for example, 8
genomic nucleic scid moleculs, an mRNA mglecule, and/for a.cDNA molecule produced from an
mBENA molacule] ina human subject; comprise parforming an assay on a biological sample
obtained from the human subject. The agsay determines whather a nuclelr acid molecule in the
biclogical sample comprises g particular nucleotide seguence.

in some embodiments; the nucleotide sequencs comprisesya thyming at s position
catresponding toposition 3,917 according to SEQUD ND:2 Hor genomic nucleic acid motecules);
auraci at @ position corresponding to position 1,693 according to SEQ 1D NO4 {for maNA
molesulash; of a'thyming at a positioh corresponding to position 1,693 actording to SEQUID
NO& {For cDNA molecules obtained from mANA molecules). In some embodiments, the
nucleotide sequence comprises athymine at a position corresponding to position 8,917
according to SEQ 1D NOW2, or the complement thereof. In some ambodiments, the nuclectide
sgguence comprisas a uraci} at a position corresponding (o position 1,693 according ko SEG 1D
N4, or the complement thereof, In some embodiments; the nucleotide sequence comprises a
thymine at a position corresponding to position 1,693 according to SEQ 1D NO:6, prthe
complement thereof.

It some embodimants, the biologital sample comprisés a call or cell lysate. Such
methods can furthercomprise, for example, obtaining a biclogical sample from the subject
camprising an ALOX1S genomic nucleic acid molecule or mENA molecule, and f mRNA,
optionally reverse transcribing the mRNA into cDNA. Such assays can comprise, for example
datermining the identity of these positions of the particular ALOX15 nucleic acid molecufe. In
some embodiments, the method is an in vitro method.

i some embodiments; the determining step, detecting step, or genotyping assay
camprises segquencing at leasta portion of the nuclentide sequence of the ALOX1S genamic

nucleic acid molecule, the ALOXI% mRNA molecule, or the ALOXIS cDNA molenuleinthe
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biological sample, wherejrs the sequanced purtion comprises one or mure variations that cause
aloss-of-function {partial or completel or are predicted to cause a loss-offunction {partial or
complete)

In some embodiments, the determining step, detecting step, or genatyping assay
comprises seguencing at least a portion of: the nuclectide sequence of the ALOX15 genomic
nucleic acid molecule in the biological sample, wherein the sequenced portion comprises a
position cotresponding 16 position 3,917 according to SEQUID NO'2, or the complement thereof;
the nucleatide sequence of the ALOX15 mRNA molecule in the biological sample, whereirc the
sequenced portion comptises 3 position correspunding to positioh 1,693 according ta SEQ D
NO:4, orthe complement thereof; and/or the nucleotide sequence of the ALOXI5 cDNA
molecule produced from the mRNA in the biological sample, wherein the sequenced portion
comprises a position corresponding to position 1,693 according to SEQUID NOG, ar the
complement thereof. When the sequenced portion of the ALOX1S nucleic acid molecule inthe
biological sample comprisesa thymine at 3 position corresponding to position 9,917 according
to BEQ 1D NQ:2, 5 uracl at a position forrespanding 1o position 1,693 according to SEQ D NO4,
or a thymine ata position corresponding to position 1,693 according to SEQID NO:6, then the
ALOXAS nuclele ackd molecule in the biclogical sample Is an ALOX1S predicted {oss-af-funciion
variant mucleic-acid molecule.

in some ambodiments, the deternining step, detecting stayp, ot genotyping assay
comprises seqiiencing at least a portion of the nucleotide sequence of the ALOX15 gedomic
nucleic-acid molecule in the biological sample, wherein the seguenced portion comprises a
position corresponding to position 9,917 according to SEQ D NO:Z, or the complement thereof.
When the sedquenced portion of the ALOX1S hucleio acid molscule in the biological sample
comprises a thymine at's position corresponding to position 9,917 according to SEQ 1D NO:2,
then the ALOXIS nucleic acid molecule inthe biological sample is an ALOX1S predicted loss-of-
function variant nucleic acid molecule.

in some embodiments, the determining step, detecting stey, or genotyping assay
comprises sequencing at least a portion of the nucleotide sequente of the ALOXIZ mRNA
miplecuie in the bivlogical sample, wherein the sequenced portion comprises.a position
catrraspondiig to position 1,693 according to SEQUID N4, or the complement thereof. When

the seguenced portion of the ALOX15 nucleic acid molecule in the biological sample comprises
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& uracil at a position corresponding to position 1,693 according 1o SEQ 1D NOi4, then the
ALOX15 nucleic acid molecule in the biological sample s an ALOX1S predicted foss-of-function
varignt nusleicacid molesuls.

In some embodiments, the determining step, detecting step, or genatyping assay
comprises seguencing at least a portion of the nucleotide sequence of the ALOX15 cONA
molecule inthe biclogical sample, wherein the sequenced portion comprises a pasition
correspanding to position 1,693 aceording to SEQ 1D NQ:6, or the complament thersof, Whan
the sequenced portion of the ALOX15 nucleic acid molecule inthe biclogical sample comprises
a thymine at a position corresponding fo position 1,693 accarding to SEQID MO, then the
ALOX15 nucleic acid molecule in the biological sample is an ALOX1S predicted loss-of-function
variant nucleicacid moleculs.

in some embodiments; the determining step, detecting step, or genotyping assay
camprises: a) contacting the biological sample with a primer hybridizing to s portion of the
nucleotide sequence afithe ALOX1S: genomic nucleic gcid mclecule that s provimate to a
position cotresponding to positioh 3,917 sccording to SEQID NO:2; mENA molecule thatis
proximate to.a position corresponding to position 1,633 according to SEQID NG, and/or cONA
molecule that is proximate to a position corresponding to pasition 1,693 accarding to 3EQID
NO:6; b} extending the primer at least through'the position of the nucleotide sequence of the
ALOX1S: genonsic nuclelc acid molecule corresponding to position 9,917 according to SEQ D
NOLZ; mRNA molecule corresponding to position 1,693 according to SEQID NO: and/or ¢cDNA
muplecule corresponding to position 1,693 according to SEQID NO:6; and ¢} determining
whether the extension produst of the primer comprises: g thymine at a position corresponding
to position 8,917 according 1o SEQ 1D RO:2; o uracil at'a position carresgonding to position
1,693 according to SEG 1D NO:4: and/or a thymine at'a position corresponding to position 1,693
according 1o SEQID NQus.

in some embodiments, the determining step, detecting step; or genotyping assay
comprisas: 3} contacting the bislogical sample with a primner hybridizing 1o 8 portion of the
nucleotide seguence of the ALOX1S genomic ndtleic acld molecule that is proximate to a
position corresponding to position 5,917 according to SEQ 1D NG:2; &) extending the primerat
least through the position of the nuclactide sequence of the ALOXIS genomic nucleic soid

moleculecorresponding to position 8,917 according to SEQ 1D NOG:2; and ¢} determining
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whether the extension product of the primer comprises a thymine at a position corresponding
to position 8,917 according to SEQ 1D N2,

in some ambodiments, the determining step, detecting step, o ganotyping assay
comprises: a} contacting the biological sample with a primer bybridizingto a portion of the
nuclectide seguence of the ALOX15 mRNA molecule that is proximate to'a position
corfesponding to position 1,693 according to SEQ 1D NO:4; b} extending the primer at least
through the position of the nucleotide sequence of the ALOX15 myRNA molectfe correspaniding
o position 1,693 stcording to SEQ D NO4; and ©) determining whether the exterision product
of the primar comprises g wraci-at a position carresgonding to position 1,693 accovding to SEQ
D NOA

in some ambodimants, the determining step, datecting step, or genntyping assay
comprises:a) contacting the biological sample with a primer hybridizing to g portion of the
nuclectide seguence of the ALTX15 «DNA molecule that is proximate to a position
corrgsponding to'position 1,693 actording 1o SEQ 1D NO:6; b) extending the primarat lsast
through the position of the nuclectide sequence of the ALOXIE cDNA molecule corresponding
to position 1,693 according t0 SEQ 1D NO:6; and ¢} determining whether the extension product
of the primer comprises a thymine at a position corresponding to position 1,693 according to
SEQ 1D NOus,

in some embodiments, the assay comprises sequencing the entire nucleic acid
molecule. In some embadiments, only an ALGX15 genomic nucleic acid molecale is analyzed. In
some embodiments, only an ALOX15 mRNA s analyzed. In some embodimeants, only an ALOX1E
cONA obtained from ALOX1S mRNA is analyzed.

It some embodimants; the determining step, detécting step, or genbtyping assay
comprises: a} amplifving atleast a portion of the nucleic acid molecule that encodes the hurman
ALOXLS polypeptide, whersin the amplified portion comprises: i} athymine at a position
carresponding to position 9,917 actording to SEQID NO:2, or the complement thereof; i} a
gracil at a position corresponding to position 1,693 according to SEQ D NO:4, or the
complement thereof; and/for it} a thyming at'a position corfesponding to position 1,693
according 1o SEQ 1D N6, or the complament thereof; b} labeling the amplified nucleic acid
mplecuile with a detectable {abeli ¢} contacting tha labeled nudlaic acid molecule with 3 suppoft

comprising an alteration-specific probe, whearein the alteration-specific probe comprises a
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nucleotide sequence which hybridizes under stringent conditions to the nucleie acid sequeance
of the amplified nucleic adid molecule comprising: i} a thymine at a position corresponding to
position 8,917 according to SEQ 1D-NO:2 orthe tomplement thereol it} 2 uracll at a position
corresponding to position 1,693 according to SEQ 1D NO W, or the complement thereof; and/or
i} athymine at a position corresponding to position 1,693 according to SEQID NO®6, orthe
complement thereof; and d} detecting the detectable abel.

It some embodiments; the determining step, detécting step, or genbtyping assay
comprises: a} amplifving atleast a portion of the nucleic acid molecule that encodes the human
ALOXLS polypeptide, whersin the amplified portion comprises a thymine ata pusition
corresponding to position 9,917 according to SEQ 1D NO:2Z, or the complement thereol; b}
{abeling the amplified nucleic acid molecule with a detectable {abel; ¢} contacting the labeled
nucleic acid molecule with a support comprising an alteration-specfic probe, wherein the
alteration-specific probe comprises anucleotide sequence whicly hybridizes under stringent
conditions to the nucleic acid sequence of the arplified nucleic acid molecule comprising a
thymine at a position corresponding to position 9,917 according 1o SEQ D NG:2, or the
complement thereof; and d) detecting the detectable labal,

iy some embodiments, the determining step, detecting step, or genotyping assay
comprises: a} amplifying at least a portion of the nucleic acid molecule that encodes the human
ALOX1S palypeptide, wherelrs the amplifiad portion comprises a uraci at a position
correspanding to position 1,893 according to SEQ 1D NOC:4, or the complement thereaf; bl
labeling the ampiified nucleic ackd molecule with a detectable label; ¢} contacting the labeled
nucleicacid moleculewith 3 support comprising an alteration-specific probe, wherein the
alteration-specific probe comprises a nuclectide sequencawhich hybridizes under stringent
conditionsto the nucleic acid sequence of the amplified nucleic acid molecule comprising a
uracil at a position corresponding to position 1,693 according to SEQID-NOE, or the
complemeant thereof; and d} detecting the detectable {abel.

in some embodiments, the determining step, detecting stey, or genotyping assay
comprises: a) amplifying atleast a portion of the nucleic acid molecule that'encodes the human
ALOX1S polypeptide, whersin the amplified portion comprises a thymine at a position
carraspondiig 1o position 1,693 according to SEQUID NOLG, or the complement thereof; b}

labeling the amplified nucleic acid molecule with a detectable label; ¢} contacting the labeled
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nucleic acid molecule'with a support comprising an alteration-specific probe, whetein the
alteration-specific probe comprises a nucleotide sequence which hybridizes under stringent
conditions fo the nucleir acid sequence of the amplifiad nucleic acid molecide comprising a
thymine ata position cotresponding to position 1,693 according 1o/ 580 D NO:6, or the
complement thersof; and d} detacting the detectable {abel.

in'some embodiments, the nucleicacid molecule is mRMNA and the determining step
further comprises reverse-transcribing the mRNA into a cDNA prior to the amplifying step.

in some embodiments, the determining step, detecting step, orgenotyping assay
camprises: contacting the nucleic acid molecule in the binlogical sample with any alteration-
specific probe comprising a detectable labal, wherein the alteration-specific probe comprises a
nutleatide seguatice which hvbridizes undar stringent conditions to the nurlactide sequance of
the ampiified nudleic acid molecule comprising: a thymine at a position corresponding to
position 8,917 according to SEQ D NO:2, or the complemant thereof; a uracil at a position
corresponding ta position 1,693 according to SEQLID NO4, or the complement thereof; andfor
a thyming at a position correspanding to position 1,693 according to SEQ 1D NO6, or the
complement thereot; and detecting the detectable label,

iy some embodiments, the determining step, detecting step, or genotyping assay
comprises; contacting the nucleicacid molecule in the biclogical sample with an alteration=
specific probe comprisitig a detectable fabel, wherein the siteration-specific probe comprizes a
nocleatide seghence which hybridizes under stringent conditions to the nucledtide seguence of
the amplified nucleie acid motecule comprising a thymine at 3 position corresponding to
position 8,217 according to SEQUDND:2, brithe complement thereol; and detecting the
detectable labal;

in some embodiments, the determining step, detecting step, orgenotyping assay
camprises: contacting the nucleic acid molecule in the binlogical sample with aty alteration-
specific probe comprising a detectable label, whersin the alteration-specitic probe comprises a
nucleatide seguence which hybridizes ynder stringent conditions fo the nucleotide seguance of
the amplified nucleic acid molecule comprising & gracil at 8 position corresponding to position
1,893 according to SEQ 1D NO4, or the complement thereof; and detecting the datectable
{abel.
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insome embodiments, the'determining step, detecting step, vrgenotyping assay
comprises: contacting the nucleic acid molscule in the biclogical sample with an alteration-
specific probe comptising a detectable label, wherein the alteration-specific probe comprises a
nucleotide sequence which hybridizes under stringert conditions to the nucleotide sequence of
the amplifisd nucleic acid molecule comprising a thymine at a position cotresponding to
position 1,693 according to SEQUID NO:6, or the complement thereof; and detecting the
detectable labal;

Alteratiorn-specific polymerase chain reaction technigues can be used to detect
mutations such as SNPs in 8 nucleic acid sequence. Alteration-specific privmers can e used
because the DNA polymerase will not extend when a mismateh with the template is present,

in some ambodimants, the nucleic acid molecule fiv the sample s mRNA and the mRNA
s reverse-transeribed into & cONA priorto the amplifying step. In some embodiments, the
nucleic acid molecule is present within a cell obtained from the human subjsct,

Insome embodiments, the assay comprises contacting the bislogical samplewith 3
primer or probe, such as an alteration-spetific primer or alteration-specific probe, that
specifically hybridizes to an ALOXIS variant genomic sequetice, variant mRMA seguence, or
variant cDNA sequence and not'the rorresponding ALOX1S referance sequence under stringent
canditions, and determining whether hybridization has ocourred.

in some embodiments, the assay comprises RNA sequencing {RNA-Seq}. Iy some
ermbodiments, the assays also comprise reverse tranacribing mRNA into cDMNA, such as by the
reverse transcriptase polymerase chain reaction (RT-PCR},

in some embodiments, the methods utilize probes and primers of sufficient nucleotide
fength to hind to the targel nuclentide sequence and specifically detect and/or identify a
polynucieotide comprising an ALOX15 variant genomic nucleic acid molecule, vaniant maRNa
molecule, or variant cDNA molecule. The hybwidization conditicns or reaction conditions can be
determined by the operator fo achieve this result, The nudleotide length may be any length
that is sufficient for use iha detection method of choice, including any assay described or
exemplified herein. Such probes and primers can hybridize specifically to a target nuclsotide
sequence under high stringency hybridization conditions. Probes and primers may have
camplete nucleotide sequencs identity of contigunus nucleotidas within the farget nudleotide

saguence, although probes differing from the target nucleptide sequance and that retain the
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ability to spacifically detact and/or identify a target nucleotitle sequence may be designed by
conventional methods. Probes and primers can have aboot 80%; about:85%, about 80%, about
51%, about 92%, about 833, about 94%, aboutl 95%, abuoul 96%, about 97%, ghout 98%, about
99%, or 100% seqaence identity or complementarity with the nucleotide seguence of the target
nuclele acid molecute.

insome embodiments, to determine whether a5 ALOX15 nudleic acid moletule
{genomic nicleic acid molecule, mRNA molecule, or cDNA mufecule}, &r complament thergof,
within g biglogical sample comprises a nucleotide sequence comprising a thymine at a position
carresponding to position 8,917 according to SEQUID N2 {genomic nucleic acid muoleculel ora
uracil at a position corresponding to position 1,693 according to SEQ 1D NO:4 {mRNA molecule],
of a4 thymine at a position corrgsponding to position 1,693 according to SEQUID NO:6.{cDNA
moleculel, the biological sample can be subjected to an amplification method using a primer
pairthat includes a first primer derived Trom the 5 flanking seguence adjacent to a thymineat
a position corresponding Yo position 9,917 according to SEQ D NO:2; or @'uracil at a position
correspanding to position 1,693 according to BEQ 1D NGi4, or a thymine at 3 position:
corresponding to position 1,693 according o SEQ D NO:6, and a second prirper dérfved fram
the 3" flanking ssguance adjacent to a thymine at a position corresponding to position 3,817
according 1o SEQ 1D NO:2, or a uract at o position corresponding to position 1,693 according to
SEQL D NO 4, vr 8 thymine at a position corresponding 1o position 1,693 avcording to SEQ 1D
NO:6 to produce an amplicon that s indicative of the presence of the SNP at pasitions encoding
a thymine at a position corresponding to position 8,917 according 1o SEQID NO:2, or a uracli at
a position corresponding Yo position 1,623 according to SEQ D NO4, or a thymine at'a position
corresponding to position 1,693 agcording to 3EQ 10 NOu&: In some embodiments, the amplicon
may range in length fromn the combined length of the primer paits plus one riuclestide base pair
to any length of amplicon producible by's DNA amplification protoeol. This distanve caty rangs
fromt one nucleotide base pairdp to the imits of the amplification reaction, or about fwenty
thousand nucleotide base pairs. Optionally, the primer pair flanks a region including positions
comprising a thymine at a position corresponding 1o position 8,917 according o SEQID NO:2,
or a uracil at a position corresponding to position 1,693 according to SEQ.ID NO:4, or a thymine
at a position corresponding 1o position 1,693 according Yo SEQID NOG, and at least 3,2,3.4, 5,

€, 7, 8.9, 10, or more nuclectides on each side of positions comprising a thymine at 3 position
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corresponding to position 8,817 according to SEQID N2, or a uraci at a position
corresponding to position 1,693 according to SEQ 1D NO:4, or a thymine at a position
corresponding to position 1,693 according to SEQ I NGB,

Simtlar amplicons can be generated from the mRNA and/or cDNA sequences. PCR
primer pairs can be derived from 3 known sequence, for example, by using computer progranys
intended for'that purpose, such as the PCR primer analysis tool inVector NThversion 10
{informax jnc., Bethesda Md.§; PrimerSelect (DNASTAR Ing;; Madison, Wisil; and Primer3
{Version 0.4.0.COPYRGT., 1991, Whitehead fnstitute for Biomedical Research, Cambridge,
Rass . Additionally, the sequance can be visually scanned and primers manually identified
uging known guidelines.

Bustrative examples of nucleic acid sequencing technigues include, but ave not limited
ta, chain terminator {Sanger] sequencing and dye terminator seguencing. Other methods
irvvolve nucleic acid hybridization methods other than seguencing, including using labeled
primets or probes directed against purified DNA, amplified DNA, and fixed call preparations
{fHusrescence in sity hybridization (FISH} In some methods, a target nuclele acid molecuieimay
be amplified prior 1o or simultaneous with detection. HHlustrative examples.of nucleic acid
amplification téchnigues includa, but are not liniited to, polymerase chain feaction {PCR}, ligase
chain reaction {LCR), strand displacement amplification {(5DA), and nucleir acid sequence based
amplification (NASBA}. Cther methods include, but are not limited to, ligase chain reaction,
strand displacement amplification, and thermophilic SDA {1SDAL

i hybridization techniques, stringent conditions can be smployed such that a probe or
primer will specifically hybridize to its target. insorme embodiments, a8 polynuclestide primer or
probe under stringent conditions will hybridize to s target sequence to a-detectaldy greater
degree than to othernon-target sequences, such as, at least 2-fold, st least 3-fold, stleast4-
fold, or mote over background, including over 183-fold over background. in some embodiments,
a polynucieotide primer or probe under stringent conditions will hybridize to its target
nucleotide sequance toa detectably greater degree than to other nucleotide sequences by at
feast 2-fold. In some embodiments, a polynaclentide primer or probe under stringent
canditions will hybridize to its target nucleotide sequence to a detectably greater degres than
to ather nucleotide sequences by at least 3-fold. In some embodimiants, a golynucieotide

primet or probe under stringent conditions will hybridize to its target nucleotide sequence to d
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detectably greater degree than o other nucleotide sequences by at least 4-fold. In'some
embodiments, a polynuglestide primeror probe under stringent corglitions will hybridize to its
target nucleotids sequence to a detactably greatar degres than to other nucleotide sequences
by over 10-fold over background. Stringent conditigngs are sequence-dependent and will be
different in different circumstances.

Appropriate stringency conditions which promote DNA hybridization, for example, X
sodium chioride/soditm citrate {58C) at about 45°C,, followed by a wash of 2X 55€ at' 30°C; are
known or can be found in Current Protocols in Molecular Biology, John Wiley & Sons, NCY.
{1989}, 5:3.1-6.3.6, Typically, stringant conditions for hybridizatiot and detéction will be those
v which the salt concergration s less thanabogt 1.5 M Na'tion, typicalivabout 001 1o LOM
Na™ion concantration {or otbver salts) atpH 7.0 to'B:3 and the temperature is at least about
30°C for short probes {such as, for example, 10 to 50 nucleotides) and at least sbout 60°C for
longer probes {such as, forexample, greater than 30 nucleotides). Stringent conditionsmay also
be achieved with the addition of destabilizing agents such as formamide: Optionally, wash
huffers may compriss aboit 0,1% t© about 1% 5DS, Duration of hybridization is generally less
thanabout 24 hours, usually about 4 to about 12 hours, The duration of the wash timewill be
atleast o length of time sufficient to reach equilibrium.

The present disclosure alse provides mathods of detecting the presence of 2 human
ALOX1S pradicted loss-af-function polypeptide comprising perfonming an assay o a sample
obtained from a human subject to determing whether an 8L0X15 polypeptide in the subject
contains one ormore variations that causes the polypeptide to have a loss-of-function {partial
orcomplete) or predicted loss-of-function {partial or complete). The ALOXIS predicted loss-of-
function polypeptide can be any of the ALOX1S vartant polypeptides described herein: in some
embodiments, the methods detect the presence of ALOX15 The560Met, Tyrii8Cys, Ley6iifs,
Pro565Lay, Asnb58Llys, Gly283Arg, Vald74Ala, G422 Arg, or LeulDBlk: In some embodiments;
the methods detect the presence of ALOX1S The560Met.

in some embodimants, the methods comprise performing anassay on a sample
ohtained from a human subject to determine whether an ALOX1S polypeptide in the sample

camprises a methipnine at a pogition corresponding to position 580 according to SEQ D NOB,
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irvsome embodiments, the detecting step comprises sequening at least g portion of
the polypeptide that comprises a position corresponding to position 560 according to SEQ D
NO:B or SEQ D NOT.

Insome embodiments, the detecting step comprises an immunoassay for detecting
the presance of a polypeptide that comprises a position corresponding to position 560
according to SEQ D NO:8 or SEQHD NOT.

It some embodimants, Wwhén the human subject does not have an ALOX15 pradicted
loss<of-function polypeptide, then the human subject has an increased risk for developing a
respiratory disorder, such a8 a'hasal polyp, aliergic riinitis, asthma, andfor AERD. i some
embodiments, whenthe human subject has an ALOXIS predicted loss-of-function polypeptide,
then the human subject has a decreased risk for developing a respiratory disorder, such as a
nasal polyp, allergic rhinitis, asthma, and/for AERD, andfor atopy.

The present disclosura also provides isolatad nucleic acid mplecules that hybridize to
ALOX1S variant genomic nucleic acid molecales, ALOX15S variant mRNA molecules, andfor
ALOX15 variant cDNA molecules {such as any of the genoiiic variant nutleic acid molecules,
mRNA variant molecules, and cDNA variant molecules disclosed hereinl. in some embodiments,
the isolated nuclein acid melecules hybridize to a portion of the: ALOX15 nucleic acid maleculs
that includes a position corresponding to position 9,917 aceording to SEQ 1D NQ:Z, position
1,683 according to SEQ 1D NO:4, ot position 1,693 according 1o SEQ D NOu6.

insome embodiments, such isolated nucleic acid miolecules comprise or consistiof at
{east about B, at least sbout 8, at least about 10, at least about 11, atleast about 12, atlzast
about 13, at least sbout 14, at least about 15, at least about 16, at least about 17, at least about
18, atleast about 19, at least about 20, at least about 21, at least about 22; at feast about 23, at
feast about 24, at least about 25, at least about 30, at least about 35, atleastabout 40, at jeast
about 45, at'least shout 50; at least about 55, 3t least about 80, at least about 65, at least about
70, at least about 75, at least about 80, at least about 85, at least about 90, at least about 95, at
feast about 100, atleast about 200, at least about 300, at least sbout 400, at least about 500, 8t
feast about' 800, at least about 700, at least about 800, at least about 900, at least about 1000,
at least about 2000, at least shout 3000, at least aboul 4000, or atjeast about 5000
nucleotidas. in same ambodimants, such isolated nucleic ackd molacules comprise or consist of

at least about 5, at least about 8, at least about 10,8t least about 11, at least sbout'12, st least
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about 13, at least about 14, a1 least about 15, at least about 16, st least about 17, atl [east about
18, at least about 19, at least about 20, at Jeast about 21, st least about 27, at least about 23, at
least about 24, or at least about 25 nucleotides. In some embuodiments, theisolated nucleic acid
molecules comprise or consist of at least about 18 nucleotides. in some embodiments, the
isnlated nucleic acid molecules comprise or consists of at least about 15 nuclectides. I some
embodiments; the isolated noclaic acid molecules consist of or comprise from about 10t
about 35, from about 10 to about 30, from about 10 to about 25, from abotit 12 toabout 30,
from about 12 to abouf 28, from about 12 to about 24, from about 15 to about 30, from about
15 to about 25, from sbout 18 to about 30, from about 18 to about 25, from about 18 1o about
24, or from-about 1B to sbout 22 nucleotides, In some embodiments, the isolated nucleic acid
molecules consist of or comprise from about 18 to about 30 nuclectides. in some
embodimants, the isoleted nucleic acid molecules comprise or consist of at feast about 15
nuclectides 1o atleast about 35 nucleotides:

Insome embodiments, such isolated nucleit acid molecules bybridize to ALOXLS
variant nuicléic acid molecules {such as genomic nticleic acid moletules, mRNA mafecules,
and/or cDNA molecales) under stringent conditions. Suchnucleic acid molecules can be used,
for example, as probes, primers, alteration-specific probes, or alteration-specific primers as
described or exemplified herein, and inchude, withoot imitation primers; probes, antiserse
RNAs, shRNAs, and siRNAs, each of which is described in maore detall elsewhere herein, and can
be ysed in any of the methods described herein,

iy some embodiments, the isclated nucleic scid molecules hybridize to at least about
15 contiguous nuclestides of a niicdeic acid molecule that is at least about 70%, at least about
75%; atleast about 80%, at least.about 85%, at least about 30%,; at least about 85%; at least
ahout 96%, at least about 97%, atleast about B8%, at least about 99%; or 100% identical to
ALOX1S variant genomic nucleic acid molecules, ALOX1S variant mBNA molecules, and/ar
ALOXIS variant cDNA molecules. insome embodiments, the isolated nucleic acid molecules
consist of or comprise fromabout 15 to about 108 nucleptides, or from-abont 15 toaboul 35
nucleotides. In some embodiments, the isslated nucleit acid molecules consist of or comprise
from about 15 to about 100 nucleotides, {nsome embodiments, the isolated nucleic acid

molecules consist of or comiprise from about 15 to about 35 nucleotides.
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in'some embodiments, the'isolated alteration-specific probes or alteration-spetific
primers comprise at least about 15 nucleotides, wherein the alteratiorsspecific probe or
alterativn-specific pritmer comprises a nuclestide segquence which is complementary to s
portion of a nucleotide sequence encoding a human ALOX1IS polypeptide,; wherein the portion
comprises a position corresponding to: position 9,917 according to SEQD ND:2, ur the
complement thereof; position 1,693 according to SEQ ID NO4, or the complement thereof; or
position 1,693 according to SEQ B NQ:i6, or the romplatment thereol, Ity some-embodiments;
the alteration-specific probe or alteration-specific primer comprises a nucleotide seguence
which s complementary toa portion of a nucleotide seguence comprising positions
corresponding torpositions 9,216 1o 8,918 according to SEQ D NQ:2, or the complement
tharsot; positions 1,692 to 1,694 according to SEQ 1D NO:4, or the complement theraot; and/or
positions 1,692 to 1,624 according to SEQ IR NS, or the complement thereof.

in some embodiments, the alteration-sgecific probes and alteration-specific primers
comprise DNA. In some embodiments, the alteration-specific probes and alteration-specific
primers comprise RNA,

in'some embodinents, the probes and primers described hersin {including alteration-
specific probesand alteration-specific primersihave 3 nuclectide sequenca that specifically
hybridizes to any of the nuclelc acid molecules disclosed harein, or the complement thereof. In
some embodiments, the probes and primers specifically hybridize to any of the nucleie acid
molecules disclosed herein Under stringent conditions.

insome embodiments, the primers, including alteration:specific primers, ‘can be used
v second generation sequencing or highithroughpist sequencing. Insome instances, the
primers, including alteration«specific primers, can be modified. In particular, the primyersican
comprise various modifications that are used at different steps of, for example, Massive Parallel
Sighature Sequencing (MPSS); Polony sequiencing, and 454 Pyrosequencing. Muodified priniers
can be used at several steps of the pracess, including biotinylated primers inthe cloning step
and fluorescently labeled primers used at the bead lpading step and detection step: Polony
saguencing is generally performed using a paired-end tags library whereih each molecule of
DNA template js.about 135 bp in length. Biotinylated primers are used at the bead loading step

and'emuision PCR. Fluorescantly labeled degenetate nonamer oligonucleotides are used at the
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detection step. An adaptor cah contain 3 5'-biptin tag for immobilization of the DNA library
onto streptavidinsceated beads,

The probesand primers described herein can ba used to detect a nucleatide variation
within any of the ALOX1S variant getomic nucleir acid molectles, ALOX1S varfantmRNA
molecules, and/or ALOX1LS variant cDNA molecules disclosed herein. The primars describad
hereiivcan be dsed to amplify ALOX1S5 variant genomic nucleic acid molecules, ALOXIS variant
mRNA molecules, or ALOX15 variant cDNA mplecules, or a fragment thereof,

The present disclosure also provides pairs of prime‘rs comprising any of the pritners
described above. For example, if one of the primery” 3 -ends hybiridizes to a cytosing at'a
position corespanding to position 8,917 according to SEQ D NQL {rather than thymine) ina
particular ALOX15 nucleic acid molecule, then the presence of the amplified fragment would
indicate the presence of an ALOX1S reference genomic nucleic acid molacule. Conversely; i one
of the primers’ ¥-ends hybridizes to a thymine at a position corresponding to position 2,917
according to SEQ 1D NG [rather than cytosine] inva particular ALOXLS nucleic acid molecule,
then the presance of the amplified fragment would indicate the présence of the ALOX 15 variant
genomic nucleic acid molecule. In some smbodiments, the nuclectide of the primes
camplementary to the thyming al a positiony corresponding to position 8,917 according to SEQ
ID NO:2 can be-at the 3’ end of the primer. In addition, if one of the primers’ 3'-ends hybridizes
to'a cytosine at a pusition corresponding to position 1,893 according to SEQID NO:3 {rather
than uracll] in g particular ALOK1IS nucleic acid molecule, then the presence of the amplified
fragment would indicata the presance of an ALOX1S refarence mRNA molecule. Conversaly, if
oreof the primers’ 3-ends hybridizes to'a utacil at a position corresponding to position 1,693
according to SEQUID NO4 {rather than cylosine} in 8 particglar ALOXIS mRNA miplecude; then
the presesce of the amplified fragment would indicate the presence of the ALOXIS variant
mBENA molacule, in some embodiments, the nucleotide of the primer complemaritary to the
uracil at a positiop corresponding to position 1,693 according 1o SEQ IDNO:4 can be at the ¥
and of the primer. In addition, if one of the primers’ 3%-ands hybridizes to acviosine st g
position corresponding toposition 1,693 acéording to SEQ 1D NO:5 {rather than thyming} in a
particutar ALOX15 nudleic acid molecule, then the presencs of the amplified fragment would
indicate the prasence of an ALOX1E reference ¢cNA nolecitle. Conversely, if ane of the

primers’ 3-ends hybridizes to a thymine at 8 position corresponding to position 1,693
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according to SEQ D NGB (rather than oytosine} in g particular ALOX15 cDNA mypleculs, than
the prasence of the amplified fragment would indicate the presence ot the ALOX15 variant
cDNA molecule. in some embadiments, the nucleotide of the primer complamentary to the
thymine at s position corresponding to position 1,693 according to 580 (D NO:6 can beat the ¥
end of the primer,

inthe context of the disclosure "specifically hybridizes” means that the probe or
primer (such as, for example; the alteration-specific probe or afteration-specific primet} doas
riot hybridize to a nucleic acid sequence encoding an ALOX1S reference genomic nuclefc acid
molecule, s ALOX1S refersnice mRNA molecule, and/or an ALOXI5 reference cONA molecule.

I some embodiments, the probes {such as, for example, an alteration-specificprobe}
comprise a label. in some ambodiments, thie {abel s a fluorescent label, & radiolabel, or biotin.

The present disclosure.also provides sepports comprising a sobstrate to which any one
ormore of the probes disclosed hereln is attached. Solid supports are solid-state substrates or
supportsivith which molecules, such as any of the probes disclosed herein, can be assotiated. A
form of solid support is an array. Ancther form of solid support is an array detector, An array
detector is'a solid suppert to which multiple different probes have been coupled in an array,
grid, .or other organized pattatn. A form for a:solid-state substrate is a microtiter dish, suchds a
standard 98-well type. In someembodiments, a multiwell glass slide can be emploved that
normally contains ons array per well.

The present disclosure also provides molecular complexes conprising ar consisting of
any of the ALOX15 nudleig acid molecules {genomic nuglaic acid molecules, mRMA molecules, or
cONA molecules), or complement thereof, described herein and any of the alteration-specific
primers or aiteration-specific probes described harain. In some embodiments, the ALOX1S
nucleic acid molecules {genonmiic nucleic acid molecules, mRANA molecoles, or cDNA molecules),
or complement thereof, in the molecular complexes are single-strandad. in some
embodiments, the ALOX1S nucleic acid molecule s any of the genomic nudleic acid molecuoles
dascribed herein! In stame embodiments, the ALOX153 nucleic acid molecule is any of the mRNA
molecules described herein. Insome embodiments, the ALOXLS nuclsicacid molecule is any of
the ¢cDNA molecules describad herein. In some.embodiments, the melscular complex comprises
or consisteof any pfthe ALOX1B nucleic actd molacules {genomic nucleic acid melecules, mRNA

maolecules, or cONA molecules), or complementthereof, described hereinand any of the
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alteration-spacific primars described herein, insomie embodiments, the molecular complex
comprises or consists of any of the ALOXIS nucleic acid molecules {genomic nucleic.acid
moleculas, mRNA molecules, or cDNA muoleculss), of complement thereof, describad herein
and any of the alteration-specific probes described herein

fty some embodiments; the molecular commplex comprises or cunisists of an alterations
specific primet or an alteration-specific probe hybridized 1o a genomic nuclefc acid molecule
comprising a nucleotide sequence encoding a human ALDX1S palypeptide; whereinthe
alteration-specific primer or the alteration-specific.probe is hybridized to a thymine at a
position corrasponding to position 2,817 ‘according 1o SEQ HNG:2, or the complement theraof.

I some embodiments, the molecular complex comprises or consists of an alteration-
specific primer or an alteration-specific probe that is hybridized to an ATG codon at positions
corraspanding to positions 9,216 to 8,918 according to SEQUID N2,

ity some embodiments, the molecular complex comprises or consists of a genamic
nucleicacid molecule that comprises SEQ D NORZ.

in some embodiments; the malecular camplex comprises or consists of an alteration-
specific primer of an alteration-specific probe hybridized to s mRNA molecule comprising a
nucleotids seguence enceding a human ALOX1S polypeptide, wheréihn the alteration-specific
primeror the alteration-specific probe s hybridized to a uraci at a position corresponding to
position 1,693 according to SEQ D NO, or the complament thereof.

insome embodiments, the molecular complex comprises or consists of an alteration-
specific primer or an alteration-specific probe that is hybridized to an AUG codon at positions
corfgsponding to'positions 1,692 t0'1,684 according to SEQ 1D NO:4.

It some embodimants, the malecular camplex comprisas or consists of an mMRNA
molgcule that comprises SEQ D NO:4,

iy some embodiments, the molecular complex comprises o cansists of an altgration-
specific primer or an alteration-specific probe hybridized Yo 2 cDNA molecule comprising a
nucleotide sequence encoding a human ALOX15 polypeptide, whersin the alteration-specific
primer or the alteration-specific probe is hybiidized to 3 thymine ata position corresponding to

position 1,693 according 1o SEQ 1D NO:E, ur the complemsent thereof.
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in'some embodiments, the molecular complex comprises ot consists of an alteration-
specific primeror an alferation-specific probe that is hybridized 1o an'ATG codan at positions
corresponding to positions 1,692 10 1,694 according to SEQ 1B NO:6.

In some embodiments, the molecilar complex comprises or consists of a cDNA
molecule that comprises SEQ 1D NO:S.

insome embodiments, the molecular complex comprises an alteration-specific probe
ot an alteration-specific primer comprising a [abel, i some embodiments, the labelisa
fluorescent label, a radiolabel, or biotin. 1n some embodimerits, the molecular complex further
camprises a non-humaty polymerase.

The nucleotide sequence of an ALOX153 reference genomic nucleic acid molecule js set
forth in SEQ 1D NO:1. Referring to SEQ 1D NO:1, position 9,917 is a cytosine.

& varfant genomic nuclelc acid molecule of ALOXIS axists, wherein the cytosing at
position 8,917 is replaced with thymine, The nucleotide sequence of this ALOX15 variant
genamic nucleic acid molecale is set forthiin SEQ I NO:2.

The nucledatide sequance of aiy ALOX1S referance mRNA molecule is set forth in SEQID
N3, Referring to SEQID NO:3, position 1,693 is a cytosine.

Avariant mRHA muolecule of ALOX1S axists, wherehn the Cytosing at position 3,693 s
replaced with uracil. The nucleotide sequence of this ALOX1S variant mRNA molecide fs set
forth in SEQUID NOW,

The nucleotide seguence of an ALOKIS refergnce cDNA molecule is set forth in SEQ D
NQ:5, Referring to SEQUID NO:5, position 1,683 is a cytosing,

Avariant cDNA molecule of ALOXLS exists, whersin the ¢ytosine st position 1,653 &
replaced with thymine. The nucleotide sequence of this ALO¥1S variant cDNA muolfecule is set
forth in SEQ I NU:6.

Also provided hereln are functional polynucleotides that can interact with the
disclosed nucleic acid molectles. Examples of functional polynucleotides include, But are not
¥mited to, antisense molecules, aptamers, riborymes, triplex forming malecules, and external
guide sequences. The functional polynuclectides can act as effectors, inhibitors, modulators,
and stimulators of a specific activity possessed by a target molecufe, or the functional

polynucleotides catypossess a dé novo activity independent of any ather tholecules,
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The isolated nuclelc acid molecules disclosed herein can comprise RNA, DNA, or both
RNA and DNA, Theisolated nucleic acid molecules can also be linked or fused to a heterologous
nucleicacid sequence, such as i'a vector, o a heterelogous labal For example, the isolated
nucleic acid molecules disclosed herain can be within a vector or as anéxogenous donor
sequence comprising the isolated nuclelc acid molecule and a heterologous nucleic acid
sequience. The isolated nicleic acid molecules can also be linked or fused 16 a heterologous
fabel The label van ba directy detectable [such as; for example; flusvaphore] or indirectly
detectable {such as, for example, hapten, enzyme, or fluorophore quencher). Such labels can be
detectable by spectroscopic, photochemical, biochgmical, immunochamical, or chemical
means. Such iabels include; for example, radiolabels; pigments, dyes, chromogens, spin labels,
and fluorescent labels. The label canalso he, for example, a chemiluminescent substance; a
metal-containing substance; or an enzyme, where there ocours an enzZyme-dependent
secongdary gensration of signal, The termn “labed” van also refer toa “tag” orhapten that can
bind selectively to'a conjugated molecude such that the conjugated molecule, when added
subsequently along with a substrate, is used to generate & detectable sighal For example,
biotin can be used as 2 tag along with an avidin or streptavidin conjugate of horseradish
peroxidate (HRP} to hind to the tag, and examined using a calorimetric subistrate {such as, for
example, tetramathyibenzidine {TMB}} or a fluorogenic substrate to detect the presenceof
HRP. Examplary labels that can be wsed as tags to faciiitate purification inchude, but arenot
fimited tg, myc, HA, FLAG or 3XFLAG, 6XHis or polvhistidine, glutathione-S-transferase {GST),
maltose binding protein, an epitope tag, or the Fo portion of inmunogiobulin, Numerous labels
inchude, Tor example, particles, fluorophores, hapters, engymes and their calorimetric,
Buorogenic and chemiluminescent substrates and other labels.

The disclosed nucleic acid molecules can comprise, for example, nuclectides or non-
natural ormadified nudectides, such asnuclestide analogs or nucleotide substitutes. Such
nuclestides include a nuclectide that containg a modified base, sugar, or phosphate group, or
that incorgorates'a non-natural motety iny ita structure. Examples of non-natural nucleotides
include, but are not limited to, dideoxynuclectides, biotinylated, aminated, deaminated,
alkylated, berzylated, and fluorophor-iahaled nucleotides.

The nucleic acid ' molecules disclosed herein canalso comprise ois or more nucleatide

analogs or substitutions, A nucleotide analog is & nucleetide which containg & modification to
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either the base, sugar, vt phosphate moieties. Modifications to the base moiaty inchude, but
are not fimited to, natural and synthetic modifications of A, C, G, and T/U, as well as different
putine ot pyrimidine bases such as; for example, pseudouriding, uracil-5-yi, hypoxanthin-8-y! {1},
and Z-aminoadenin-S-vi. Modified bases include, but are not limited to, S-methylcytosing {5-
me-C}, S-hydroxymethyl cytosine, xanthine, hypoxanthine, 2-aminoadenine, 8-methyf and
other atkyl derivatives 'of adenine and guanine, 2-propyl and other alkyl derivatives of adenine
ahd guatine, 2-thiouracil, 2-thiothymine and 2-«thiocytosing, S-halourach and cylosine, 5-
propynyt uraciland cytosine, 6-azo uracll, cytosing and thymine, S-uracil {pseudouracit), 4+
thicurgcll, 8-hale, 8-amine, B-thiol, 8-thicalkyl, 8-hydroxyl and other S-substittited adanines and
guanines, S-halo {such as; for example, S-brome}, S4riflucromethyl and other S-substituted
uracils and evtosines, 7-methylguasine, 7-methyladenine, 8-azaguanine, B-araadenine, 7-
deazaguanine, 7-deazaadening, 3-deazaguanineg, and 3-deazaadenine,

Nucleotide analogs can also include mndifications of the sugar moisty. Modifications
to the sugar moiety inchide, but arg not limited 1o, natuval modifications of the ribose.and
daoxy ribose as wellas synthetic modifications: Sugar modifications jnclude; but are not limited
1o, the following modifications at the 27 posttiony OH: FrO-, 5-, orN-alkyl O-, §, or Nealkenyk:
O, 'S- or N-athynyl; or O-alkyb-O-alkyl, wherein the alkyl, alkanyl, and atkynyl may be substituted
or unsubstituted Cyatkyl or Cratkenyd, and Coacatkynyl. Exemplary 37 sugar modifications
also include, but are not limited to, “O[{CH:}«D]nCHs, ~0{CH2).0CHs, “O(CHa)aNH;, -O{TH:}.CH,
“Q{CH - ONH» and -OUCH 1 ONICHWCHa L, where nand moave from 1 to sbout 10, Other
muodifications at the 2’ position include, but are not imited to, Cragatky, substituted lower
alkeyl, alkary, arallkyl, O-atkary! or O-atalkyl, SH, SCH;, OCN, CL Br, ON, CF3, OCF3, SOCH;, SO:CHs,
OOy, NO2; N3, NHo, heterocyeloslkyl, heterocycloatkaryl, amincalkylamino; polyalkyiamino,
substituted stivl, an RNA deaving group, a reporter group, antintercalator, a groupfor
improving the pharmacokinetic properties of an oligonucleotide; or'a groug for improving the
pharmacodynaniic properties of an oligonucientide; and other substituents having similar
properties, Similar modifications may alsg be made at other positions on the sugar, particularly
the 3 position of the sugar on the 3' terminal nucleotide 'or in 255" linked oligonuclestides and
the 5" position of & terminal nucleotide, Medified sugars can also include these that contain
modifications at the bridging ring uxygen, suchas THy and 5. Nucleotide sugat snalogs can also

have sugar mimetics, such as.cyclobutyl moisties in place of the pentofuranasy! sugar.
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Nucleotide analogs tan also be modified at the phosphate moisty. Modified phosphate
moieties include, but arenot imited to, those that can be modified so that the linkage between
two nucleotides contains a phosphotothioate, chiral phosphorothicate, phosphorodithioats,
phosphotriester, aminocalkyiphosphotriester, methyl and other alky! phosphonates incliding
3-alkylene phosphonate and chiral phosphonates, phosphinates, phosphoramidates including
¥-amino phosphoramidate and aminoalkylphosphoramidates, thionophosphoramidates,
thionosatkyiphosphonates, thionoalkyiphosphotriestars; atwd boranophosphates. These
phosphate or modified phosphate linkage between two nuglectides can be through 2 3%
linkage or'a 2'-5" linkage, ahd the linkage can coritain inverted polarity such as 37-5"t6 5°-3" or
2'-5" 1o 57-27. Varipus salts, mixed salts, and free-acid forms are alse included. Nucleotide
substitutes also include peptide nucleic acids {PNAs).

Percent identity {or percent complementarity) between particular stretches of
nuclectide seguences within nucleiz acid molecules oraming acid sequences within
polypeptides can be determined routinely using BLAST programs {basic local alignment search
touls)-and PowerBLAST programs {Altschul et of, 3. Mot Biol; 1990, 215, 403-4108; Zhang and
Madden, Genome Res., 1997, 7, 649-636} or by using the Gap program {Wisconsin Seguence
Analysis Package, Version 8 for Unix, Genetics Computer Groupg, University Research Park,
Madison Wis.), using default settings, which uses the algorithm of Smith-and Waterman {Adv,
Appl. Math,, 1981, 2, 482-488). Herein, if reference is made tu percent sequence identity, the
higher percentages of sequence identity.are preferrod over the lower ones.

The present disclosure also provides compositions comprising any one of more.of the
Bolated niclelc acid moleculss, genomic nucleic acid molecules, mRNA molecules, and/or cDNA
molecules disclosed herein: In some embodimants, the composition is g pharmaceutieal
composition, Insome enibodiments, the campnsitinns comprise a carrier and/or exciplent,
Examples of carriers include, butiare not limited to, poly{lactic acid} {PLA} micraspheres,
polv{D L-lactic-coglyeolic-acid) {PLGA microspheres, fiposdmes, micglles; inverse micslles, lipid
cochleates, and lipid microtubules. & carrier may comprise a buffered salt solution such as PBE,
HBSS, eic.

As used harein, the phrase “corresponding to” or grammatical variations thereof when
gsed iy the context of the numbating of a particulal puclentide ot nucleotide sequence or

position refers to the numbering of a specified reference sequence when the particular
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nucleotide ar nuclectide sequence is compared to a referfence segtience {such as, for example,
SECGHID MO:L SEQHD NOL3, or SEQID NG:SE In other words, the residue {sueh as, for axample,
nucleotide or amino acid) number or residue {such as, for example, nucleotide ar amino acid}
position of a particutar polymer is designated with respect to the reference sequence rather
than by the actual numerical gosition of the residus within the particular nudleotide or
nucleotide sequence. For example, a particular nucleotide sequence can be aligned o a
reference sequence by introducing gaps to optimize residue matches between the twe
sequences. in these cases, although the gaps are present, the numbering of the residus inthe
particiiar nucleotide of nucleotide sequence Is made with respect to the referance seguanceto
which it has been aligred.

For example, a nucleic acid molecule comprising a nucleotide sequence ancoding a
homan ALOXLS polypeptide, whersin the nucleotide sequence camprisss athyming at a
position corresponding to position 9,917 according to 5EQ {0 NG:2 means that if the nucleotide
seguence of the ALOX1S penemic nucleiv acid molecule is alighed to the segquence of SEQ ID
NO:2, the ALOX1S sequence had a thymine fesidus at the position that cotresponds to position
9817 of SEQID NO:2. The same applies for mRNA molecules comprising 3 nucleotide sequence
encading e human ALOX15 polypeptide, whereinvthe nucleotide sequence comprises a uraci at
aposition corresponding 1o position 1,693 according to SEQUID NOWY, and cDNA molecules
comprising a nucleotide sequence encoding a human ALOX15 pualypeptide, wherein the
nuclectide seguence comprises a thymine at a position corresponding to position 1,693
according 1o SEQHID NGB, In other words, these phrases rafer to a nucleic acid molecule
encoding an ALOX1S polypeptide; wherein the genomic nucleic acid molecule has a nucleotide
seguence that comprises-a thymine vesidue that is homulogous to the thymine residue at
position 9,917 of 3£ 1D NO:2 {or wherein the mRNA molecule has a nuclectide seguence that
camprises a uracil residue that is homologous to the uracii residue at pusition 1,693 of SEQ IR
NO:4, or wherein the cDNAmolécule hasa nuclectide sequence that comprises a thymine
vesidue that ik homologous to the thymine residue at position 1,683 of SEQ 1D NOR}. Hereln,
such a sequence is also referred to as “ALOX1S sequence with the £3,9177 alteration™ or
“ALOX15 seguence with the €9,9177 variation” referring to genomic nucleic acid molecules {or

“ALDX1IS sequence with the C1,693U alteration” or “ALOX15 seguence with the C1,6934
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variation” referting to mRNA molecules, and “ALOX1S sequence with the 16937 alteration” or
"ALOX15 sequence with the C1,6837 variation” referring to ¢cBNA molecules).

As desoribead herein, a pasition within an ALDX15 genomic nucleic acid molacule that
corresponds to position 8,917 according to SEQ 1D NO:2, forexample, can be identified by
performing & seguance alignment between the nuclsotide sequence of a particular ALOXIS
nicleic acid inolecule and the niicleotide sequence of SEQ D NO: 2. A variety'of computational
algorithas exist that can be used for performing a sequénce alighment 1o identify a nucleotide
position that corresponds to, for example, position 2,917 o SFQID NO:2. For example, by using
the NCBIBLAST algorithm [Altschad et al, Nucleic Acids Bes,, 1997, 25,3389-3402} or
CLUSTALW software {Sievers and Biggins, Methods Mol Biol,, 2014, 3078, 105-116} sequence
alignments may be performad. However, sequencas can also be aligned manually.

The aming acid sequence of an ALOX1S refarence polypeptide iz set forth in SEQID
NQ:7, Referring to SEQ 1D NG:7, the ALOX15 raference polypeptide is 662 amino aciduin length.
Referring to SEQ 1D NOYF, position 580 is threonirna.

A ALOX15 variant polypeptide exists {Thr360Met o TS60M), the amino acid sequence
of which is set forth in 5EQ 1D NO:8. Referring 1o SEQD NOL8, the ALOX15 variant polypeptide
is 662 amino-acids in length. Referring to SEQ D NO:8, position 568 is niethionine,

The nucleotide and amino acid sequences listed in the accompanying sequence listing
are shown using standard letter abbraviations for nucleotide bases, and three-letter code for
aming acids. The nucleotide seguencas follow the standard convention of beginning atthe 57
end of the sequence and proceeding forward {i.e., from feft to right in sach line} to the 3" end.
Only one strand of each buclestide sequenceis shown, but the complententary strand is
understood to be included by any reference to the displayed strand. The aming acid sequence
follows the standard convention of beginning at the aminge termings of the sequsnce and.
proceeding forward {i.e., from lefl to right in each ling} to'the carboxy terminus,

The present disclosure also provides therapeotic ageris that treat or inhibit a
respiratory disorder for use in the treatmant of a respiratory disnrder {or for use in'the
preparation of a medicament for treating a respiratory disorder) ina hisman subject; wherein
the human subject has any of the genomic nugleic acid molecules, mRNA molecules, andfor

cDNA molecules encoding a human ALOXIS polypeptide described herein. The therapeutic
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agents that treat of inhibit a fespiratory disorder can be any of the theraspeutic agents that
freat or inhibit a respiratory disorder describad herein,

in sume ambodimants, the humat subject comprisas: 3 ganomic nucleic acld maleculs
having a nucleotide sequence encoding a human ALOX15 polypeptide, wherein the nudleotide
sequence comprizes s thymine al a position corresponding to pas?ﬁion 5,917 a.c::oréi_ng o SEQ
1D N2, or the complement thereof; an mRNA molecule having & nuclectide sequence
ancoding a human ALOX1S polypeptide whersin the nuclectide sequence comprises a urach at
aposition corresponding to position 1,693 according to 5EQ 1D NO:4, or the complement
thereof; s cONA molecule having 3 nucleotide seguence ancoding ¢ human ALOXKLS
polypeptide, wherein the nucleotide seguence comprises a thymine at a position corresponding
to position 1,693 according to SEQ 1D NG:6, or the complement thereof; or an ALOX15
polypeptide that comprises a methionine at 3 position corresponding to position 580 according
to SEQUID NOIB,

The present disclosure alse provides ALOX1S inhibitors for use in the treatment of a
raspiratory disorder {or foruse in the praparation of a medicament fortreating a respiratory
disorder) in.a Rutman subject, wherein the humarisublect has any of the genomic nucleic acid
muolecules, mENA molacules, andfor ¢cDNA molecules encoding a human ALDXLS polypeptide
described herein. The ALOX1S inhibitors can be any of the ALOX1S inhibitors deseribed herein,

in same embodiments, the human subject comprises: a genomic nucleic acid moleculs
having a nucleotide seguence encoding a human ALOXLS polypeptide, whergin the nucleotide
sequence comprises-a thymine at 3 position corresponding to position 3,917 according to SEQ
10 N2, orthe complement thereofl: art mANA molecule kaving a nuclectide seguernice
ancoding a humarn ALOX15 polypeptide whersin the nuclectide sequence comprises a urach at
aposition corresponding to position 1,693 according to 5EQ 1D NO:4, or the complement
thereof; o cONA molecule having 3 nucleotide seguence ancoding ¢ human ALOXLS
polvpeptide, wherein the nuclestide sequence comprises a thymine at 2 position corresponding
toposition 1,693 according 1o SEQ 1D NG:6, or the complement thereof; or an ALOX1S
polypeptide that comprises a methionine at a position cofresponding to position 580 according
to. SEQ D NOIB. The ALOX1S inhibitors can be any of the ALOX1S inhibitors described herein,

Al patent docurnents, websites, other publicationy, accession numbets atid the dike

citedrabove or below are incorporated by reference in their entivety for all purposes to the
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same exiant as if each individual item were specifically and individually indicated to beso
incorporated by reference, i different versions of a sequence are associgted with an accession
number at different titmes, the version associated with the accession numbsgr at the effective
filing date of this application is meant, The effective filing date means the earlier of the' actual
filing date or filing date of a priority application refarring to theaccassion number if applicable.
Likewise, if different versions of a publication, website or the like are published at different
times, the version most recently published at the effective filing date ofthe application is
meant unless otherwise indicated, Any featurs, step, element, embodiment, oraspect of the
present disclosure can be tsedin combination with any other festure, step, slement,
embodiment, or aspect unless specifically indicated otherwise. Although the present disclosure
thas been described in some detail by way of illustration and example for purposes of clarity and
understanding, it-will be apparent that certain changes and modifications may be practiced
within the scope of the appended claims.

The following examples are provided to'describe the embodiments in greater detail.
They are intendexd to illustrate; not to limit, the claimed embodiments. The following examples
provide those of ordinary skill in the artwith a disclosure and deseriptioriof how the
compounds, compositiong, articles, devices and/or methods described herein are madé and
evaluated, and are intended to be purely exemplary and arenot intended to limit the scope of
any claims. Efforts bave been made to ensure accuracy with respect to numbers (suchiag, for
example, amounts, temperature, etc.}, but some errors and deviations may be accounted for.
Unless indicated otharwise, parts are parts by weight, temperature is In °C or {s at ambient

temperature, and pressureis at or vear atmospheric.

Examples
Example 1: Exome Sequencing Analysis

Exome seguencing and analysis at the Regeneron Genetics Center identified that
vs34210653 significantly associates with decreased circulating blood eosinophils in UK Biobank
50K exome data {see, Figure 1} and UK Bisbank 500K genotyping data {see, Figure 2} and also
associates with decreased circulating blood eosinophils in GHS 90K axome data {see, Figure 4}.
The analysis alsa identified that rs342 106353 significantly associates with decreased odds of

pasal polyps, allergic rhinitls; and asthma in UK Biobank 500K genotyping data {see, Figure 3}
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and with decrzdsed odds of nasal polyps in GHS 90K exomes {see, Figure 51 A lovus zoom plot
for the significant association between 1534210653 and sosinophils in UKB 500K genotyped
data {see Figure 8). Quantitative trait distributions for eosinophil counts i UKB 500K
genotyping data showing decreased eosinophils ameng heterozygous and homozygous
1534210653 variant carriers {dotted line indicates mean sosihophil numbers for wildtype aligle
carriers) {see, Figure 7). & locuszoom plot for the sighificant association between rs34210653
and nasatl polyps in UKB 500K genotyped data {see, Figure 8},

Various modifications of the described subject matter, in addition to those described
herein, will be apparent to those shilled in the art frony the foregping description. Such
modifications are also intended to fall within the scope of the appended claims. Each reference
{including, but not fimited o, journal articles, U.5. and non-U.S. patents, patent application
publications, international patent application publications, gene bank accession numbaers, and
the like) cited in the present application is incorporated herein by reference by its antirety and

forall purposss.
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What is Claimed is:

. A method of treating a patient having a nasal polyp, the method comprising
administering an Arachidonate 15-Lipoxygenase {ALOX15} inhibitor to the patisnt

2. & method of treating g patient having sllergic rhinitis, the method comprising
administaring an ALOX 15 inhibitor to the patient.

3 A method of treating a patient having asthma, the method comprising administering
aty ALOX1S inhibitor to the patient.

4, & method of treating a patient having aspirin-exacerbated respiratory disease {AERD},
the method comprising administaring an ALOX1S inhibitar to the patient.

3. The method according to anyone of claims 1 to 4, wherein the 8LOX15 inhibitor
comprises an antisense nucleic acid molecule, a small interfering RNA {siRNA)}, or a short hairpin
ANA {shRNAJ that hybridizes 1o an ALOXIS mRNA

6. The method according to claim 5, wherein the shRNA comprises: a8} CLGEGAAALTG
GAAGGACGGGTTAACTCGAGTTAACCCGTCCTICCAGTITCTTTTTTG {SEQ ID NO:B); b CCGGGC
TATCAAAGACTCTCTARATCTCGAGATITAGAGAGTCTTIGATAGCTTITIGL {SEQ 1D NG:10); ¢
CLGGTERGARATCATCTATCGETATCTCGAGATACCGATAGATGATT TCCCATTTTIG {SEQID NO L)

d} CCGGCCTGGAAGGAAGATGCLTTATCTCBAGATAAGGCATCTTCOTTCCAGGTTITTS {SEQ 1D
NO:i ) o) COGGUCAGTTTCTTAAT GELGLCARCTCGAGTTIGGUGCCATTARGAAACTGETTITITG (560
1D NO:13); f) CCGGBCCGTCGATACATCCTATCTTCTCEAGARGATAGGATGTATCGACGGCTTTITG
{SEQID NO14) ¢) CCGGTAGATGACTTCAARCCGGATTTCTCGAGARAATLCGGTTGAAGTCATCTATIT
TTTG {SEQUID NO:15); or h) COBGTGGTACTUTTGGGTOUCTAATCTCGAGATTAGGLACTLAAGAGTA
CCATTTITTG {5EQ 1D NO16).

7. The method according to ahy ong of claims 1 to 5, wherein the ALOX1S inhibitoy
comprises a Cas protein and guide AN& {gRNA) that hybridizes to a gRNA recognition seguence
within an ALOXIS genomic nucleic acid molenule.

8. The method according to claim 7, whereiny the Cas protein & Cas9 or Cpfl.

N The method according to claim 7 or claim 8, wherein the gRNA recognition sequence
includes or s proximate to a position corresponding to position 8,817 actording to SEQ 1D NOLL
1G. The method according to claim 7.or clalm 8, wherein the gRNA recognition sequence is
located from about 1000, from about 500, from about 400, from about 300, from about 200,
from about 100, from about 50, from about 45, from about 40, from about 35, from-about 30,
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from about 25, from about 20, from-about 15, from about 10, or fiom abowt S nucleotides of a
position corresponding to position 9,917 according to SEQ 1D MO,

1. The method according to claim 7 orclaim &, wheresin a Protospacer Adjacant Motif
{PAM] sequence 5 about 2 to about 6 nucleotides downstream of the gRNA recognition
sequence.

12, The methed according to any one of claims 7 to 11, wherein the gRNA comprises from
about 17 to about 23 nucleotides,

i3. The method according to any one of claims 7 to 11, wherein the gRNA recognition
sequence cominrises a nucleotide sequence according to any one of SEQ 1D NOS:19-43.

14 The method according to anvone of claims 1 to 13, further comprising detecting the
prasence or absence of an ALOX15 pradicted loss-of-function variant nuclsic acid melecule
encoding a human ALOX1S polypeptide in a biclogical sample from the patient,

15, The method according to claim 14, wherein when the patient is ALO¥15 reference, the
patient is also administered a therapeutic agent that treats ot inhibits a respiratory disardering
standard dosage amount,

I8, The method according to claim 14, wherein when the patient is heterorygous for an
ALOXLS predicted loss-of-function variant, the patient is also administered a therapeutic agent
that treats or inhibits a respiratory disorder in a dosage amount that'is the same as or lower
than astandard dosags amount.

7. The method according to any one of claims 1410 16, wherein the ALOX15 predicted
loss-pffunction variant nucleic acid molecule is a nucleir acid molecule encoding ALOX1S
ThrS60Met, Tyr138Cys, LeubSifs, Pro565ken, Asnb58Lys, Gly283arg, Vald74als, Glv4224rg, or
Le:106fs,

is. The method according to any one of claims 14 to 16, whereit the ALOX1S predicted.
{oss-of-furction variant nucleic acid molecule is a nuclelc acid molectle encoding ALOX1S
Thra60Met,

15, The method according to any one of claims 14 1o 16, wherein the ALOX1S predicted
foss-of-function variant nucleic acid molecule isr a genomic nucleic acid moledule having &
nucleotide seguence comprising a thymine at a position corresponding to position 8,917
according to SEQ D NQ:2! anvmRNA molecule having @ nucleotide sequence Comptising awraci

at a position corresponding to position 1,623 according to SEQ 1D NO:4; ora cDNA molecule
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produced froman mRNA myolecule, wherein the cBNA molecule has a nucleotide sequencs
comprising a thymine at a position corresponding to position 1,683 according to SEG D NOG.
20, The method according to any ona of claims 14 1o 18, wherein the detecting step is
carried out jo vitro.

21, The method according to any one of claims 14 to 20, wherein the detacting step
comprises sequencing at least a portion of the nuclectide sequence of the ALOX1S genomic
nucleke acld mobecyle in the biological sample, whereinthe sequenced portion comptises a
position corresponding to position 9,917 according to SEQID NO:2, or the complement thereof;
whereln when the sequenced porticn of the ALOXIS genomicnuclelr acid moleculs in the
bislogical sample comprises a thymine at & position corresponding to position 9,917 according
1o SEQ 1D NO:2, then the ALOX15 genomic nucleic acid molecule in the biclogical sample is an
ALOX1S predicted loss~-of-function variant genomic nucleic acid molecule.

22, The method according to any one of claims 14 to 20, wherein the detecting step
comprises sequencing at least'a portion of the nuclectide sequence of the ALOXIS mANA
molesula in the biological sample, wherein the sequenced portion comprises a position
corresponding to position 1,693 according 1o SEQ D NO W, or the complement thereof; wherein
when'the sequenced portion of the ALOX15 mRNAmolecule inthe hivlogical sample comprises
a uracil at a position corresponding to position 1,693 according to SEQ 1D NOW, then the
ALOXIS mRNA mualecule ity the biological sampleiis an ALOX1S predicted hoss-of-function
variant mRNA molecule,

23, The method according to any one of claims 14 to 20, wherein the detecting step
comprises sequencing at least'a portion of the nuclectide sequerice of the ALOXIS ¢DNA
moleatle produced from an mRNA molecyle in the biolpgival samiple; wherein the sequenced
portion comprisas a position corresponding to position 1,693 according to SEQID NO6, orthe
campliement theraof; whareln when the ssquenced pottion of the ALOX1S cDNA molecide in
the biological sample comprises a thyming al a position cotrespanding to position 1,693
according to SEQID NO:6; then the ALOX15 ¢DNA molecule in the hiclogical sample is an
ALOX15 predicted loss~of-function variaht cDNA molecule.

24, The method according to any one of claims 14 to 20, wherein the detecting step
camprises: a) cantacting the blological sample with a pritmer hybridizing to & portion of the

nucleotide sequence o the ALOX1S genomic nucleic acid molecule that is proximatetoa
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position corresponding to position 9,917 according 1o SEQ 10 NG32; b) extending the primerat
least through the position of the nuclectide seqguence of the ALOXIS genomic nucleic acid
molecube corresponding to position 9,817 according to SEQ 1D NO:2; and ¢} determining
whether the extension productof the primer comprises a thymine at a position corresponding
to position 8,917 according to SEQ 1D NO2.

23. The method according to any one of claims 1410 20, wherein the detecting step
comprisas: a) contacting the binlogical sample with a primer hybridizing to a pértion of the
nucleotide sequeance of the ALOXIS mRNS molecule that is proximate to 2 position
carresponding to position 1,693 accotding to SEQID NO:4; b} extending the primer at'least
through the position of the nucleotide sequence of the ALOX15 mRNA molecule corrasponding
to position 1,693 according to SEQ 1D NG:4; and ¢} determining whether the extension product
of the grimer comprises a wraci at a position corresponding t6 position 1,693 according to SEQ
ID NO:4.

26. The method according o any one of claims 14 16 20, wherein the detecting step
comprisas: a) contacting the bivlogical sample with a primer hybridizing to a partion of the
nucleotide seguence of the ALOXIS cDNAmolecule that is proximate to'a position
carresponding to position 1,693 accotding to SEQ 1D NO:S; b} extending the primer at least
through the position of the nucleotide sequence of the ALOX15 cDNA molecule corrasponding
to position 1,693 according to SEQ 1D NQ:6; and ¢} determining whether the extension product
of the primer comprises a thymine at & position corresponding to position 1,693 according to
SEQ I NCu&,

27, The method according to-any one of claims 21 16 28, wherein the detecting step
comprisas sequencing the entire nucleis acid moleauls,

23. The method according to anyone of claiims 14 to 20, wherein the detecting step
camprises: 8} 'amplifying atleast a portion of the nucleic scid molecule that encodes the human
ALOX1S polypeptide, wherein the portion comprises athyming at a position corresponding to
position 8,917 sccording to SEQ D NO:2, or the complament thereof; b) labeling the amplified
nucleic acid molecule with a detectable label: ¢} contacting the labeled rucleic acid molecule
with a suppart comprising an alteration-specific probe, whersin the alteration-spegific probe
camprisesa nucleotide sequence which hybridizes under stringant conditions to the nucheic

acid sequence of the arplified nucleic acid molecule comprising a thymine at a positios
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corresponding to position 9,817 according to SEQUID ND:2, or the complement thereof; and d}
detecting the detectable label.

29. The method according to any one of claims 14 to 20, wherein the detecting step
comprises: a} amplifying at least a portion of the nucleic acid molecide that encodes the human
ALOX15 polypeptide, whersin the portion comprises a uracl at a position corresponding to
position 1,693 according to SEQLID NO:4, or the complement thereof; b) labeling the amplified
nucleke acld mobecule with a detartable label; ¢} contacting the labeled fucleic acid molecule
with'a support compritsing an alteration-specific probe, wherein the alteration-specific probe
camprises a nudlectide sequence which hybridizes under stringent tanditions to the nucleic
acid sequence of the amplified nuclsicacid molecule comprising:a uracil at a position
correspanding to position 1,693 according to SEQ 1D NO:4, or the complement thereof; and d}
detacting the detectable label,

34, The method according to any one of claims 14 to 20, wherain the detecting step
comprises: a} amplifying at least a portion of the nucleic acid molecule that encodes the human
ALDX1S polypeptide, whereln the portion comprises a thymine st a8 position corresponding to
position 1,693 according to 58Q 1D NO:6, or the complement thereof; b) labeling the amplitied
nucteic ‘acitd molecule with a datectable labeal; ¢} contacting the labeled hucleic acid mislecule
with a suppert comprising an alteration-specific probe, wherein the alteration-specific probe
comprises a nutleotide sequence which hybridizes under stringent conditions to the nucleie
acid sequence of the amplified nucleic acid molecule comprising a8 thymine at'a position
carresponding to position.1,693 according to SEQUID ND:S, or the complement thereof; and d)
detecting the detectable label.

3L The method actarding to dlaim 30, wherein the sugleic acid molecule in the sample s
mRMNA and the mRNA is reverse-tranacribed into cDNA prior to the amplifving step.

32, The method according 1o 'any one of claims 14to 20, wherein the datecting step
comprises: contacting the nucleic acid molecule in the biclogical sample with an alteration-
sperific probe comprising o detectabls label, wherein the alteration-specific probe comprizes g
nucleotide seguence which hybridizes under stringamt conditions to the nucleotide seqguence of
the ampiified nucleic acid molecule comprising a thymine at a position corresponding to
position 8,817 according to SEQ 1D NO:2, ur the complement thereof; and detecting the
detectable label.
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33, The method according to any one of claims 14 to 28, wherein the detecting step
comprises: contacting the nucleic acid molscule in the biclogical sample with an alteration-
specific probe comptising a detectable label, wherein the alteration-specific probe Comprises a
nucleotide sequence which hybridizes under stringert conditions to the nucleotide sequence of
the amplified nuclele acid molecule comprising a uracil at a position corresponding to position
1,693 according to SEQ 1D NO:4, or the comblament thereof; and detecting the detectable
fabal,
34, The method according to anyone of claiims 14 to 20, wherein the detecting step
camprises: contacting the nucleic acid molecule in the binlogical sample with any alteration-
specific probe comprising a detectable labal, wherein the alteration-specific probe comprises a
nutleatide seguatice which hvbridizes undar stringent conditions to the nurlactide sequance of
the amplitied nacleic acid molectle comprising & thyming at a position correspanding to
position 1,693 according to SEQ ID NO:§, or the complement thereof; and detecting the
detectable iabel
35 A méthiod of treating a patient with a therapeutic agent that freats or inhibits a
respiratory disorder, wherein the patient is suffering from a respiratory disorder, the method
camprising the steps of:
determining wheather the patient has an ALOX1S predicted loss-of-function variant
guclate acld molecule encoding 8 human ALOK1E polypeptide by:
obtaining or having obtained a biolagical samiple from the gatient:
and
performing ot havirg performed a genotyping assay ofi the biological
sample to determing if the patient hasa getiotype comprising the ALOX15
predicted loss-of-function variant nucleic acid molecale; and
when the patient is ALOX1S reference then administering or continuing to administer
to the patient the therapeutic agent that treats or inhibits 3 reapivatory disorderin a standard
dosage amount, and administering to the patiant an ALOX1S inhibitar; and
when the patient fs heterozygous foran ALOX1S predicted loss-of-function variant,
then administering or continuing to administer o the patient the therapeutic agent that treats
or inhibits a respiratory disorder ity an amount that is the same gs or fower than a standard

dosage amount, and administering to the patient an ALOX15 inhibitoy
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wherein the presence of g genotype having the ALOX15S predictad lass-of-function
variant nucleic acid molecule encoding the human ALOX15S polypeptide indicates the patient
fias a reduced risk of devaloping a respiratery disorder.
38. The method according to claim 35, wherein the patient is ALOX15 reference; and the
patient s administered ovcontinued o be administered the therapeutic agent that treats or
inhibite'a respiratory disorder in a standard dosage amound, and is administered an ALOXI5
inhibitor.
37. The method according to claim 35, wherein the pat§ent i5 h'e’zemzygaus foran ALOX1S
pfedicted loss-of-function variant, and the patient is administered or cuntinued to be
administerad the therapeutic agent that treats or inhibits arespiratory disorder in an amount
that'is the same as or lowsr than a standard dosage amaunt, and is administered an ALOX1S
inhibitor.
38. The method according to any one of claims 35 to 37, wherain the ALDXIS predicted
loss-af-function variant nucleic acid molecule is a nucleic acid molecule encoding ALOXLS
TheSeltiet, Tyri380ys, LeubS1Ys, Pro565Leu, AsnbSBLys, Glv2E3Are, Vald74Ala, Giva22Arg, of
{euioels.
39, The method according to'any one of claims 35to 37, wherein the ALOX1S pradictad
loss-of-function variant nucleic acid molecule is a nugleic acid molecule encoding ALOXIS
ThrsaoMet.
44, The method according to any one of claim's 3510 37, wherein the ALOX1S pradicted
loss-pf-function variant nucleic acid molecule isya genomic nucleic scid molecule having a
niicleotide sequence comptising s thymiine at 8 position corresponding to position 9,917
according to SEQUID NO@2; an mRNA molecule having 8 nucleotide sequence comprising a uraci
at a position corresponding to position 1,693 sccording to SEQ D NO:4; or a cDNA molecule
produced from an mRNA minlecule; wherein the cDNA molectile has 2 nucleotida sequence
comprising a thymine ata position cotresponding to position 1,693 according to SEQ ID'NOUE,
41 The method according to any one of claims 35 to 40, wherein the genotyping assay
comprises sequencing at least a portion of the nicleotide sequente of the ALOX1S genomic
nucleic acid molecule in the biological sample, wherein the seguenced portion comprises a
position dorréspanding to position 9,917 sccording to SEQ 1D NG:2, or the complement theraof;

wherein when the sequericed portion of the ALOX15 genomic nucleic acid molecule inthe
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biological sample comprises a thymine at a position cotresponding to position 3,917 accarding
to SEQHID NO:2, thenthe ALOX1S genomic nucleir acid molecule in the bivlogical sample is an
ALDX15 pradicted loss-of-function variant genomic nucleic acid molecula.

43, The method according to any one of claims 35%0 40, wherein the genotyping assay
comprises seguencing at least a portion of the nucleotide sequence of the ALOX15 mRNA
molecule inthe biclogical sample, wherein the sequenced portion comprises a pasition
correspanding to position 1,693 aceording to SEQ 1D NQ:4, or the compleament theraof; whersin
when the seguenced partion of the ALOX1S mRNA molecule in the biclogical sample comprises
a uracH at a position correspanding to position 1,893 according to 3EQ 1D NQu4, then the
ALOX15 mBRNAmolecule in the biclogical sample is an ALOX1S predicted loss-of-function
variant mRNA malecule,

43, The method according to any one of claims 35 to 40, wherein the genotyping assay
camprises seguencing at least a portion of the nudlsolide sequence of the ALOX1IS cDNA
malecule in'the biological sample, wherdin the sequenced portion comgtises a pasition
correspanding to position 1,693 according to 5EQ 1D NQ:6, or the complement tharaof; whersin
when the sequenced portion of the ALOX1S cDNA moleoule inthe biological sample comprises
a thymine at a position corresponding fo position 1,893 according to SEQUID NO:6, than the
ALOX1S ¢DNA molecule inthe biological sample'is an ALOX1S predicted loss-of-functionvariant
tDNA molecule.

44, The method according to any one of claims 3510:40, wherein the genotyging assay
camprives: a) contacting the biological sample with a primer hybridizing to s portion of the
nucleotide sequence of the ALOX1S genomic nuclelr acid molecule that is proximatete a
position cotresponding 1o position 9,917 according to SEQUID ND2; b} extending the primet af
feast through the position of the nucleotide sequence of the ALOX15 genomic nucleic scid,
molecule corresponding 'to pasition 8,517 according to SEQID NO 2 and ¢} determining
whether the extension prodoct of the primer comprises a thymine at a position corresponding
o position 8,917 according 1o SEQ 1D NO:2.

45, The method according to any one of claims 35 to 40, wherein the genotyping assay
camprises:al cantacting the biological sample with a primer hybridizing to a portion of the
nucleotide sequence of the ALOXIB mMRNA molecule that i proximate to a pasition

carresponding to position 1,693 according to SEQ 1D NDO:4; b) extending the primer at least
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through the position of the nuclectide sequence of the ALOX1S mRNA molecule corresponding
to position 1,693 according to SEQ 1D NU:4pand ¢} determining whether the axtension product
of the primer comprisas a wrach at'a position correspanding to position 1,693 according to SEQ
D NO:4.

48, The method according o any one of claims 35 to 40, whevein the genotyping sssay
comprises: a} contacting the biological sample with a primer hybridizing to a portion of the
sucletide saquence of the ALOXISE cDNA molecule that is proximate to a position
corresponding to position 1,693 according to SEQ 1D NO:6; b} extending the prirner at least
through the position of the nuclectide seguence of the ALOX1S cDNA molecule corrasponding
to position 1,693 according to SEQ 1D NU:6; and ¢} determining whether the sxtension product
of the primer comprises a thymine at a position corresponding to position 1,693 according to
SEQ 1D NO:6,

47, The method according to any one of claims 41 to 46, wherein the genotyping assay
comprises sequencing the entire nucleic acid molecule.

48 The method according to any ona of claims 35 to 40, whereih the genotyping assay
comprises: a} amplifving atleast a portion of the nucleic acid wolecule that encodes the hurman
ALOXLS polypeptide, whersin the portion comgrisés a thymine ata position correspanding to
position 8,917 according to SEQ D NO:2, or the complement thereof; b} labeling the amplified
nutleic acid molecule with a detectable label; ¢) contacting the labeled nucleic acid molecule
with & support comprising an alteration-specific probe, wherein the glteration-specific probe
camprises a nucleotide sequence which hybridizes under stringent conditions to the nacleic
acid sequerice of the amplified nucleic acid molecule comprising 3 thymine at g position
corresponding to position 8,917 according to SEQ 1D N2, or the complement thereaf; and d}
detecting the detectable fabal,

48, The method according to any one of claims 3510 48, wharein the gehotyping assay
comprises: a} amplifying at least a portion of the nucleic acid molecule that encodes the human
ALDX15 polypeptide, wherein the portion comprises a uracil at a position corresponding to
position 1,693 according to SEQ 1D NO:4, or the complément theraof; b} labeling the amplified
nucleic acid molecule with a datectable Jabel; ¢} contacting the labeled nucleic acid molecule
with 8 support comprising aty alteration-specific probie, wherein the alteration-specific probe

comprises a nucleotide seguernce which hybridizes under stringent conditions to the nugleic
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acid sequence of the amplified hucleir acid molecile comprising a uracil at a position
corresponding to position 1,693 according to SEQ.ID NO:4, or the complement thereot; and d)
datecting the detectablelabsl.

50. The method according to any one of claims 35%0 40, wherein the genotyping assay
comprises: a) amptifying atleast a portion of the nucleic acid molecule that encodes the human
ALOX1S polypeptide, wherein the portior comprises a thymine at a position corresponding to
position 1,693 adcording to SEQ 1D NQG, or the complament thereof; b labeling the amplified
nucleic acid molecule with a detectable label: ¢} contacting the labeled nucleic acid molecule
with a suppart comprising an slteration-specific probye, whersin the alteration-specific probe
comprises a nucleotide sequence which hybridizes under stringent conditions tothe nucleic
acidseguence of the amplified nucleic acid miplecule comprising a thymine at'a position
correspondinig to position 1,693 according to SEQ 1D NO6, or the complemient thereof; and d}
detecting the deteciabie label.

5. The method according to claim 50, whersin the nucleic acid molecule in the sample s
mRNA and the mRNA is revarse-transcribad inte cDNA prior to the amplifying step,

52. The 'method according to any oneof claims 35 to 40, wherein the genotyping assay
camprises: contacting the nucleic acid molecule in the binlogical sample with an alteration-
specific probe comprising a detectable label, wherein the alteration-spacificprobe comprises a
nutleatide seguance which hvbridizes under stringent conditions to the niclaotide saguance of
the amplified nucleic acid motecule comprising & thyming gt a position correspanding to
position 9,917 according o SEQ/ID NO:2, or'the complementthereof; and detecting the
detectable iabel.

53 The method according to any one of claims 3510 40, wherein the genotyping assay
comprises: contacting the nucleic acid molecule in the biological sample with an alteration:
specific probie comprising a detectable lalel, wherein the alteration-specific probe comprisasa
nucleatide sequence which hybridizes under stringent conditions to the nuclestide sequence of
the amplified nucleic acid molecule comprising a uracll ata position corresponding to position
1,693 according to SEQ 1D NO4, or the complement thereof; and detecting the detectable
{abel.

54, The method according to any one of claims 35 to 48, wharein the'geneotyping assay

comprises: contacting the nucleic acid molecule in the biological sample with an alteration-
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specific prolie comprising a detectable label, wherein the-alteration-specific probe comprises a
nucleotide sequence which hybridizes under stringent conditions 1o the nucleotide seguance of
the amplified nucleic doid moletule comprising a thymine at a position corresponding to
position 1,693 according to SEQ {D:NO:6, or the complament thereof; and detecting the
detectable fabel.

55. The method according to any ane of claims 3510 54, wherein the nadleic acid molecule
s prasent within a cell obtained fromy the human subject,

56. The method according to anyone of claiims 35 1o 55, wherein the ALOX13 inhibitor
camprises an antisense nucleic acid molecule, a smiall interfaring RRABIRNAY, or & short hairpin
RNA {shRNA} that hybridizes to an ALOX1S mBNA,

57. The method according to claim 58, whergin the shRNA comprisas: 8} CCGGGAAALT
GLAAGCGACGGGTTAACTCGAGTTAACCCGTCCTTCCAGTITCITTTITG {SEQ 1D NOI9): b} CCGGE
CTATCAAAGACTCTCTARATCTCGAGATTTAGAGAGTCTTTGATAGETTITIG (SEQ 1D NO:10); ¢
COGGTGGGRAATCATCTATCGGTATCTCGAGATACCGATAGATGATTTCCCATTTTTG (SEQ ID NO:11);
d} CCGGUCTEGAAGGAAGATGCCTTATCTCGAGATAAGGLATCTICCTTCCAGGTTITTIG {SEQ D
NO:12); 8} CCGGCCAGTTTCTTAATGGCGLCAACTCGAGTTGGLGCCATTAAGRAALTGGTTTITG (SEQ
HNO:13)L F) COGGGLCETCGATACATULTATCTTLTUGAGAAGATAGGATGTATCOALBGLTITITG
{SEQ 1D NO:14Y; g} COGGTAGATGACTTCAACLGGATITCTCGAGARATCCOGTIGAAGTCATCTATT
TTTTG (BEQUID NOIS); or h) COGGTEGTACTCTTGGETGLCTAATCTCGAGATTAGBGCALCUAAGAGTY
ACCATTTTITG {SEQID NOI8).

58, The method according to any one of claims 35 to 535, whergin the ALOX15 inhibitor
comprises a Cas protein and gulde RNA [gRNA) that hybridizes to 8 gRNA recognition seguence
withiny an ALOX15 genomic nicleic atid molecule:

59, The method according to claim 58, wherein the Cas protein is Cas® or Cpfl.

&0, The method according to claim 58 of claimy 53, wherein the gRNA recognition'sequetics
inchudes or is praximate to a position corresponding to: position 9,917 according to SEQUID
NO:1.

&1, The method according to claim 58 or claim 59, whersdn the gRNA recognition sequence
is located fromabout 1000, from about 500, from about 400, from about 300, from about 200,

from about 100, from about 50, from about 45, from about 40, from about 35, from about 30,
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from about 25, from about 20, from-about 15, from about 10, or fiom abowt S nucleotides of a
position corresponding to position 9,917 according to SEQ 1D MO,
82. The method according to claim 58 or claim 59, wherein a Protospacer Adjacent Motif
{FAM] sequence s about 210 6 nuclectides downstream of the gRNA récognition sequence.
63. The method according to any one of claims 58 to 62, wherein the gRNA comprises
from about 17 to about 23 nucleotides.
84 The method according to ahy ong of claims 5810 63, wherein the gRNA recognition
sequence comprises 8 nucleotide sequencs according to any one of SEQID NO§:18-43.
&5, A.method of identifiing o humaty subject having arvincreased rsk for developinga
respiratory disorder, wherein the method comprises:
determining or having determined the presence or alisenca of an ALOX1S predicted
foss-of-function variant nucleic acid molecule encoding 2 human ALOX1S polvpeptideina
biological sample obtained from the subjecy;
wherein:
when the human subject is ALOX1E reference, then the human subjact
hasay increased risk for developing & respiratory disorder; and
when thehuman subjisct is heterozygous for an ALDX1S predictad loss-

of<function variant or homozygoustor an ALOXIS predicted loss-of-function

variant, then the human subject has a decreased risk for developing a respiratory

diserder.
&6, The method according to claim 65, wherein the ALOX15 predicted loss-of-function
variant nucleic acid molecule Is 3 nuclelie acid molecule endoding ALOXES The360Met,
Tyr138Cys, LeuBS1ifs, Pro565iew, Asnt58Llys, Glva83Arg, Vald74Als, Glv4224re, or Leti1068s,
&7. The method asccording to claim 85, wherein the SLOX15 predicted loss-of-function
variant nucleic acid molecuie is a nucleic acld molecule encoding ALOXLS Thri60Met.
&8 The method according to any one of claims 65 to 67, wherein the ALOX1S predicted
loss-of-funclion variantnucleis acid molecule is: 8 genomic nucleic acid mclecule having a
nuclestide sequence comprising a thymine at a position corresponding to position 9,917
according to SEQ 1D NG:2, an mRNA molecule having a nucleotide sequence comprising a uracil

at a position corrasponding to position 1,693 acvording to SEQ D NO:4, or a ¢cDNA muolecule
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produced froman mRNA myolecule, wherein the cBNA molecule has a nucleotide sequencs
comprising a thymine at a position corresponding to position 1,683 according to SEG D NOG.
£3. The method according to any one of claims 65 14 88, wherein the determining step is
carried out jo vitro.

70. The method according to any one of claims 65 to £3, whearein the detarmining step
comprises sequencing at least a portion of the nuclectide sequence of the ALOX1S genomic
nucleke acld mobecyle in the biological sample, whereinthe sequenced portion comptises a
position corresponding to position 9,917 according to SEQID NO:2, or the complement thereof;
whereln when the sequenced porticn of the ALOXIS genomic nucleir acid molecule in the
bislogical sample comprises a thymine at & position corresponding to position 9,917 according
1o SEQ 1D NO:2, then the ALOX15 genomic nucleic acid molecule in the biclogical sample is an
ALOX1S predicted loss~-of-function variant genomic nucleic acid molecule.

71 The method according to any one of claims 65 to 63, wherain the detarmining step
comprises sequencing at least'a portion of the nuclectide sequence of the ALOXIS mANA
molesula in the biological sample, wherein the sequenced portion comprises a position
corresponding to position 1,693 according 1o SEQ D NO W, or the complement thereof; wherein
when'the sequenced portion of the ALOX15 mRNAmolecule inthe hivlogical sample comprises
a uracil at a position corresponding to position 1,693 according to SEQ 1D NOW, then the
ALOXIS mRNA mualecule ity the biological sampleiis an ALOX1S predicted hoss-of-function
variant mRNA molecule,

72, The method according to any one of claims 65 to 89, wherain the detarmining step
comprises sequencing at least'a portion of the nuclectide sequerice of the ALOXIS ¢DNA
moleatls in the biological sample; wherein the sequenced portion comptises g position
corresponding to position 1,693 according to SEQ 1D NO6, or the complement thereof; wherein
when the sequenced portion of the ALOX1S cDNA molecule in the biological sample comprizes
athymine at & position corresponding to position 1,693 according to SEQID NO6 thenths
ALDX15 cDNA molecule in the hiclogical sample is an ALOYLS predicted loss-of-function variant
cDNA molecule.

73. The method according to any one of claims 65 to 69, wherein the determining step
camprises: a) cantacting the blological sample with a pritmer hybridizing to & portion of the

nucleotide sequence o the ALOX1S genomic nucleic acid molecule that is proximatetoa
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position corresponding to position 9,917 according 1o SEQ 10 NG32; b) extending the primerat
least through the position of the nuclectide seqguence of the ALOXIS genomic nucleic acid
molecube corresponding to position 9,817 according to SEQ 1D NO:2; and ¢} determining
whether the extension productof the primer comprises a thymine at a position corresponding
to position 8,917 according to SEQ 1D NO2.

74, The method according to any ane of claims 6516 89, wherein the determining step
comprisas: a) contacting the binlogical sample with a primer hybridizing to a pértion of the
nucleotide sequeance of the ALOXIS mRNS molecule that is proximate to 2 position
carresponding to position 1,693 according to SEQID N4, bl extending the primer at least
through the position of the nucleotide sequence of the ALOX15 mRNA molecule corrasponding
to position 1,693 according to SEQ 1D NG:4; and ¢} determining whether the extension product
of the grimer comprises a wraci at a position corresponding t6 position 1,693 according to SEQ
ID NO:4.

75. The method according to-any one of claims 65 16 §3, wherein the determining step
comprisas: a) contacting the bivlogical sample with a primer hybridizing to a partion of the
nucleotide seguence of the ALOXIS cDNAmolecule that is proximate toa position
carresponding to position 1,693 accotding to SEQ 1D NO:S; b} extending the primer at least
through the position of the nucleotide sequence of the ALOX15 cDNA molecule corrasponding
to position 1,693 according to SEQ 1D NQ:6; and ¢} determining whether the extension product
of the primer comprises a thymine at & position corresponding to position 1,693 according to
SEQ I NCu&,

78. The method according to-any one of claims 70 16 75, wherein the determining step
comprisas sequencing the entire nucleis acid moleauls,

77. The method according to anyone of claiims 85 to 69, wherein the determining step
camprises: 8} 'amplifying atleast a portion of the nucleic scid molecule that encodes the human
ALOX1S polypeptide, wherein the portion comprises athyming at a position corresponding to
position 8,917 sccording to SEQ D NO:2, or the complament thereof; b) labeling the amplified
nucleic acid molecule with a detectable label: ¢} contacting the labeled rucleic acid molecule
with a suppart comprising an alteration-specific probe, whersin the alteration-spegific probe
camprisesa nucleotide sequence which hybridizes under stringant conditions to the nucheic

acid sequence of the arplified nucleic acid molecule comprising a thymine at a positios
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corresponding to position 9,817 according to SEQUID ND:2, or the complement thereof; and d}
detecting the detectable label.

78, The method according to any one of claims 85 to 63, wherein the determining step
comprises: a} amplifying at least a portion of the nucleic acid molecide that encodes the human
ALOX15 polypeptide, whersin the portion comprises a uracl at a position corresponding to
position 1,693 according to SEQLID NO:4, or the complement thereof; b) labeling the amplified
nucleke acld mobecule with a detartable tabel; ¢} contacting the labeled nucleic acid molecula
with'a support compritsing an alteration-specific probe, wherein the alteration-specific probe
camprises a nudlectide sequence which hybridizes under stringent tanditions to the nucleic
acid sequence of the amplified nuclsicacid molecule comprising:a uracil at a position
correspanding to position 1,693 according to SEQ 1D NO:4, or the complement thereof; and d}
detacting the detectable label,

73. The method according to any one of claims 65 to 89, wherain the detarmining step
comprises: a} amplifying at least a portion of the nucleic acid molecule that encodes the human
ALDX1S polypeptide, whereln the portion comprises a thymine st a8 position corresponding to
position 1,693 according to 58Q 1D NO:6, or the complement thereof; b) labeling the amplified
nucteic ‘acitd molecule with a datectable labeal; ¢} contacting the labeled hucleic acid mislecule
with a suppert comprising an alteration-specific probe, wherein the alteration-specific probe
comprises a nutleotide sequence which hybridizes under stringent conditions to the nucleie
acid sequence of the amplified nucleic acid molecule comprising a8 thymine at'a position
carresponding to position.1,693 according to SEQUID ND:S, or the complement thereof; and d)
detecting the detectable label.

80: The method accarding to dlaim 79, wharsin the nliclsic acid moleculs i the sampleis
mRMNA and the mRNA is reverse-tranacribed into cDNA prior to the amplifving step.

81, The method according to any one of claims 65to 63, wherain the detedting step
comprises: contacting the nucleic acid molecule in the biclogical sample with an alteration-
sperific probe comprising o detectabls label, wherein the alteration-specific probe comprizes g
nucleotide seguence which hybridizes under stringent conditions to the nucleotide seqguence of
the ampiified nucleic acid molecule comprising a thymine at a position corresponding to
position 8,817 according to SEQ 1D NO:2, ur the complement thereof; and detecting the
detectable label.
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82; The method according to any one of claims 65 to 69, wherein the detecting step
comprises: contacting the nucleic acid molscule in the biclogical sample with an alteration-
specific probe comptising a detectable label, wherein the alteration-specific probe comprises a
nucleotide sequence which hybridizes under stringert conditions to the nucleotide sequence of
the amplified nuclele acid molecule comprising a uracil at a position corresponding to position
1,693 according to SEQ 1D NO:4, or the comblament thereof; and detecting the detectable
fabal,

23. The method according to anyone of claims 85 to 69, wherein the detecting step
camprises: contacting the nucleic acid molecule in the binlogical sample with any alteration-
specific probe comprising a detectable labal, wherein the alteration-specific probe comprises a
nutleatide seguatice which hvbridizes undar stringent conditions to the nurlactide sequance of
the amplitied nacleic acid molectle comprising & thyming at a position correspanding to
position 1,693 according to SEQ ID NO:§, or the complement thereof; and detecting the
detectable iabel

84 The method according to any ong of claims 65 to 83, wherein the hiiman subject is
ALOX1S refersnce, and the human subject is administered a therapeutic agend that treats or
inhibits'a respiratory disorder iy 3 standard dosage amount, and is administeredan ALOX1S
innhibitor.

a5. The method according to any ang of claims 85 1o 83, wherein the huwman subject is
heterozygous for an-ALOX1S predicted loss-of-furiction variant, and the human subject is
administered a therapeutic agent that treats or inhibits a respiratory disorder in an amount that
i5 the same as or lower than a standard dosage amount, and is administered an ALOX1S
inhibitor.

38, & method of detecting a human 8LOXA5 variant nucleic acid meolecule ina buman
sulyject comprising assaying a sample obtainad fronvthe human subject to determine whether a
nucleic acid molecule in the sample §s; a genomic mucleic acid molecule comprising a nuclectide
seguence comprising a thymine at a position corresponding to position 8,317 according to SEQ
{0 NO:2, or the complement thereof; an mRNA molecule comprising a nucleotide seguence
comprising 8 uracil at a position corresponding to position 1,683 according to SEQID NO @, or

the complemeant thereof; or 8 ¢cONA minlecule compiising e nucleotide sequence comprising 8
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thymine at g position cotresponding to position 1,683 acrording to SEQ 1D N6, or the
complamant thereof.

87. The method according to claim 88, wherain the method isatn i vitre mathod

238, The method according to claim 86 or claim 87, wherein the assay comprises
sequencing atteast g portion of the nucleic acid arolecule, wherein the sequencad portion
comprises a thyrmine at'a position mrresp&nding to position 9,917 according to SEQID NO:2, or
the complement thereof.

3. The method according to claim 86 or claim 87, wherein the assay comprises
sequencing at feast a partion of the nucleic acid avslecule, wherein the sequenced portion
comprises a uracil at & positioncarresponding to position 1,693 according to SEQIDNO A, or
the complement thereof.

a4, The method according to claim 88 or claim 87, whersin the assay comprises
sequencing at feast a portion of the nudlelc acid molecule, wherein the sequenced portion
camprises a thyming-at a position ccrrespﬂnémg to position 1,693 according to SEQID NOWE, or
the complement thereof,

1. The method according to claim 86 or claim 87, wherein the assay comprisesyal
cantacting the sample with'a primet hybridizing to'a portion of the nucleotide sequence of the
ALOX1S genomic nucleic ackd molecale that s proximate to a position corresponding to position
8,917 according to SEQ 1D NO:2; b} extending the primer at least through the position of the
nacleatide seghence of the ALOXIS genomic nuclefc acid molecule corresponding to position
9,917 according to SEQID NO:2; and ¢} determining whether the extension product of the
primer comprisesa thymine at's pasition correspornding to position 9,917 according 1o SEQ 1D
NO:2

g2, The method according to claim 86 or claim 87, wherein the assay comprises: al
cantacting the sample with'a primer hybridizing to'a portion of the nucleotide sequence of the
ALOX1S mRNA molecule that is proximate to a position corresponding to position 1,623
according to SEQID NO:; bl extending the primer at least through the positian of the
nucleotide seguence of the ALOXIS mRNA molecule corresponding to position 1,683 according
to SEQUD NOW; and ¢f determining whathar the extension product of the primer comprises a

uracti at a. position corresponding fo position 1,693 sccording to SEQID-NG:4.
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93, The mathod according to claim 86 ot claim 87, wherein the assay comprises! g)
contacting the sample with a primer hybridizing to a portion of the nuclectide sequence of the
ALDX15 cDNA molecule that is proximate to a position corresponding to position 3,693
according to SEQ D NO:6; b} extending the primerat {east through the position of the
nucleotide sequence of the ALOX15 cDNA molecule corresponding o position 1,893 accornding
1o SEG D NQ:6; and ¢} determining whether the extension product of the primer comprises a
thymine at a position correspanding to position 1,693 according 1o SEQ IDNQUE,

S84, The method according to any one of claiims 88 to 93, wherein the assay comprises
sequencing the antire nucleic acid molacule.

25, The method according to claim 86 or claim 87, wherein the assay comprises: a)
amplifying at least a portion.of the nudleie acid molecule that encodes the human ALOX15
polypeptide, wherein the portion comprises a thyming at a position corresponding to position
9,517 according to SEQ D NO:2, or the complement thereof; b} labeling the amplified nucleiz
acid molecule with a detectable label; ¢} contacting the labeled nucleic acid molecule with a
siipport comptising an alteration-specific probe; Wherein tha alteration-specific probe
comprises a nucleotide sequence which hybridizes under stringent conditions to thenugleic
acid sequence of the amplified nucleir acid molecule comprising a thymihe at a position
carresponding to position',917 according to SEQ 1D NO:2; or the complement thereof; and d}
detecting the detectable fabel.

88, The method according to ¢laim 86 of claim 87, wherain the assay comprisesra)
amplifying atleast a portion of the nucleic avid molecule that encodes therhuman ALOX1S
polypeptide, wherein the portion comprises a uraci! at a position correspanding to position
1,693 gccording to SEQ 1D NO4, or the camplement thereof; b labeling the amplified nucleic
acid molecule with a detectable label; ¢l contacting the labeled nucleic acid molecule withia
support comprising an alteration-specific prolye, wherein the aReration-specific probe
comprises.a nucleotide seguence which hybridizes under stringent conditions to the nucleie
acid sequence of the amplified nucleic acid molecule comprising a yraci! at a position
corresponding to position 1,893 according to SEQ 1D NO8, or the complement thereof; and d)
detecting the detectable label.

g7. The method according to claim 86 or claim 87, wherein the assay comprises: a)

amplifying at leasta portion of the nucleic acid molecule that encodes the human ALOXIS
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polypeptide, whatain the portion comprises a thymine at a gosition corresponding to position
1,693 according to SEQ 1D NU6, orthe complament thereof; b} labeling the amplified nucleic
acid molecule with a detectable label; ¢} contacting the labaled nucleic acid molecule with a
support comprising an alteration-specific probe, wherein the alteration-specific probe
comprises 3 nucleotide sequence which hybridizes under stringent conditions to the nuclgic
acid sequence of the amplified nuclsic acid molecule comprising a thymine at a positiony
correspanding to position 1,693 aceording to SEQ D' NGB, of the complament thereof; and d}
detecting the detectable labal,

88. The method according 1o claim 97, whereiny the nucleic acid'molecule inthessampla is
mBNA and the mRNA is reverse-transeribed into ¢cDNA prior to the amplifying step.

95, The method according to claim 86 or claim 87, wherein the assay comprisas:
contacting the nuclelc acid molecude with an alteration-specific probe comprising a detectable
abel, wharsain the alterstion-specific probe comprises a nucleptide sequence which hybridizes
under stringent conditions to the nucleic acid sequence 'of the amplified nucleic acid molecule
comprising a thymine at a position corresponding to position 8,917 according to SEQ 1D NO:3;
ar the complement thereof: and detecting the detectable labsl,

100,  The method according to claim 88 or claim 87, wherein the assay comprises:
contacting the nucleic acid molecule with an alterstion-specific probe comprising a detectable
fabel; wherein the alteration-spacific probe comprises a nurlectide sequence which hybridizes
ander stringent conditions to the nucleic acid sequence of the amplified nucleic acid molecule
comprising a uracil at a position corresponding to position 1,693 according to SEQID ND4, or
the complement thereof; and detecting the detectable label.

1ol The method according to claim 86 or claim 87, wherein the assay comgrises
contacting the nuclelc acid molscule with an alteration-specific probe comprising a detectable
{abel, whatein the altzration-specific probe comptises a nucleotide sequencs which hybridizes
under stringent conditions to the nucleic acid sequence of the amplified nucdleic acid molecule
comprising a thynine ata position corresponding to position 1,693 sccording to SEQIDNOS,
of the complement thereof; and detecting the detectable fabel.

i@z, The method according to any oneof claims 86 to 101, whersin the nucleic acid

mplecide s presant within 8 cell obiained from tha htman subject
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183, A method of detecting the presence-of a human ALOX15 Thids0Met variant
polypeptide, comprising performing an assay on a sample obtained from g human subject to
daterming whether an ALOX1S protein in the sample comprises & myethionine at a position
corrasponding to position 560 aceording to SEQ IDNO:S.

104, The method according to claim 103, wherein the assay comprises sequencing the
polypeptide.

105, The method according to claim 103, whareln the assay is aly bnmunoassay.

106. & therapeutic agent that treats or inhibits a respiratory disorder for use in the
treatment of a respiratory disorder in a humary subject having: |} a genomic nucleic acid
molecule having a nuclectide segquence encoding a human BLOX1S polypeptide, wherein the
nucleatide sequance comyrises a thymine at a position corresponding to position 9,917
according 1o SEQ 1D NQ:2, or the complement thereof; ii} an mBN& moleculs having a
nucleotide seguence encoding a human ALOX1S polypeptide, whereln the nucleotide sequencs
camprises a uraci at a pasitign carrespanding to position 1,693 according to SEQ ID NO4, or
the complement thereof; or i} a ¢cBNA molecile having a nuclestide sequenca gncoding 3
human 8LOX1S polypeptide, whersin the nuclectide sequenice comprises a thymine ata
position corrasponding to position 1,693 according 1o SEQ 1D NGOG, or the complement thersof.
107. An ALOXIS inhibitor for use in the treatment of a respiratory disorder in.a human
subject having: i} a genomic nucleic acid molecule having a nuclestide ssguance encoding a
homarn ALOXLS polypeptide, wherein the nucleotide sequence camprisss athyming at a
position corresponding to position 9,917 according to 5EQ {0 NG:2, or the complement thereof;
i} an mRNA molecide having a nuclentide sequence encoding 2 human ALOX1S polypeptide,
whaersin the nucleotide sefuisnte comprises a uracl at a position vorrespunding to position
1,693 according to SEQ 1D MDA, or the complement thereof: or ¥} 3 cDNA molecule having a
nucleotids seguence encoeding a human ALOXLS polypaptide, wherein the nucleotide sequence
comprisés a thymine at a position corresponding 1o position 1,693 according to SEQ 1D NOS, or
the complement thereof,

108. The ALOX15 inhibitor according to claim 107, which is an antisense nucleic acid
mplecule, a small interfering RNA {5iRNAY, or a short hairpin RNA {shRNA] that bybridizes to an
ALOXIE mRNA,

109, The ALOX1E inhibitor agcording to claim 108, whereih the shBNA comprises: 8} £CG
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GGAAACTGGAAGGALGGGTTAALTCGAGTTAACCCETCCTTCCAGTTITCTTTTTIG (SEQ D NG9 b)
COGGGLTATCAARGACTOTCTARATCTCGAGATTTAGAGAGTCTTTGATAGETTITIG (SEQ ID NOuIO)
¢} COGGTEBGAAATCATCTATCGBTATCTCGAGATACCGATAGATGATTTCCCATTITIG {(SEQID
NI d CCGGLCTGRAAGGAAGATGUCTTATUTCGAGAT AAGGCATCTTCCTTCCAGGTTITIG {SEQ
1D NO:12); ) COGGCCAGTTTCTTAATGGCGCCAACTCGAGTTBGCGCCATTAAGARRCTGLTTTTTS
{SEQ D NO:13); 1} COGGGLUGTCGATACATCCTATCTICTCGAGAAGATAGGATGTATIGACGELTTT
TT6 {(SEQ ID'NO: 14} g) CUBGTAGATGACTTCAACCGGATT TLTLCAGARATLCGLTIGAAGTCATLTA
TTTTTTG {SEQID NO:15); or B CCGGTEETACTUTTEGE TR CCTAATCTCGAGATTAGGLACCLAAGAS
TACCATTTTTTG {(SEQUID NOQu1B).

1100 The ALOX15 inhibitor according to claimy 107, which comprises a Cas protein and guide
RNA {gRNA} that hybridizes to @ gRNA recognition sequence within an ALO¥15 genomic nucleic
acid molecula

111 The ALOX1S inhibitor according to claim 110, wherein the Cas protein is CasB.or Cpfi,
132, The ALOX 15 inhibitor according to claint 110 orglaim 111, whersin the gRNA
recognitioh sequence includes of is proximate to position 8,317 according 1o SEQ 1B NG L

113 The ALOX15 inhibitor sccording to claish 110 ar claim 111; wherein the gRNS
fecagnition sequencs is located franmy about 1600, from sbout 506, from about 400, from about
300, frony about 200, fromy about 100, from about 50, from about 45, from about 40, from
ahout 35, from about 30, from about 25, flom about 20, Franvabout 15, from about 16, or from
about 5 nucleotides of a position cofresponding to: position 3,917 actording to SEQ 1D NOLL
114, The ALOX1S inhibitor according to claim 110 orclaim 111, wherein a Protospacer
Adjacent Mot {PAM) sequence is about 2 to about 6 nucleotides downstream of the gRNA
recognition sequance,

115, The ALOX1S inhibitoraccording to anyone of claims 110 to 114, wherein the gRNA.
camprises fram about 17 to abott 23 nudleotidas:

118, The ALOX1E inhibitor according to any one of claims 110 to 114, whetein the gRNA
recoghition sequence compvises a nucleotide seguence sccording to any one of SEQ 10 NO5:19-
43,



