.1 'SPECI FI CATION USE OF DI SEASE- ASSOCI ATED GENE FI ELD OF THE | NVENTI ON 5
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BACKGROUND ART
15 Bronchial asthma is a chronic inflammatory disease of
airwaysshowingrespiratorystenosis,inwhichSymptomssuch
as paroxysmal dyspnea, stridor, cough, etc. are observed.
Many cells such as bronchial epithelial cells, mast cells,
eosinophils, T lymphocytes, etc are involved in its onset
20 and development. One of themost important characteristics
of bronchial asthma is that airways are hyperresponsive to
irritants (airway hyperresponsiveness). This airway
hyperresponsiveness is attributable toairway inflammation
caused mainly due to exfoliation of bronchial epithelial
25 cells by neurotransmitters secreted from the cells such as
eosinophils, etc., infiltrated into airways, and it is also
considered that genetic factors or environmental factors
will affect the airway hyperresponsiveness complicatedly.
When the inflammatory reaction of airways is triggered
30 by external irritants (allergens, exhausts) or viral
infection, adhesion molecules including VCAM-1, ICAM-1 and
the like are expressed on bronchial epithelial cells or on
capillary endothelial cells around the bronchi [J. Allergy
Clin. Immunol., 96, 941 (1995)] to produce cytokines or

35 chemotactic substances. Inpatientswithbronchialasthma,
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the function of Th2 type helper T cells is activated to increase the
production of Th2 type cytokines such as IL-3, 1I1L-4, IL-5 1L-13, GwWCSF,
etc., or chenokines such as eotaxin, RANTES, etc. IL-4 or IL-13 has an
activity of 5 inducing IgE production, and IL-3 or IL-4 has an activity of
inducing the growth of mast cells. Furthernore, eosinophils differentiate
and proliferate in response to |L-5 GWCSF, etc. and infiltrate into the
airways in response to eotaxin or RANTES [Allergy Asthma Proc., 20, 10
141 (1999)]. Epithelial cells that cover the tracheal and bronchial nucosa

not only haved NG DALI LT f UPES | 0oL onBISYENE CLigE!ss!LaRspLELANES Of
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t he ai rways, ere 1s no report to systematically analyze the change
of 3 and the function to excrete mucus secretions or foreign

15 matters, but also regulate bronchoconstriction by secreted
epithelium-derived smooth muscle relaxing factors, etc.
Eosinophils infiltrated into the airways of patient with
bronchial asthma release through degranulation
intracellular granule proteins such as activated MBP (major

20 basic protein), ECP (eosinophil cationic protein), etc.
[Compr. Ther., 20, 651 (1994)]. By the cytotoxic action
of these granular proteins, the exfoliation and damages of
epithelial cells occur. The exfoliation of epithelial cells
leads to exposure of sensory nerve terminals, increase in

25 epithelial permeability and loss of epithelium-derived
smooth muscle relaxing factors. Also, leukotriene C4
(LTC4) or platelet activating factor (PAF) produced by
eosinophils increase tension of bronchial smooth muscle.
It isconsidered that when the foregoing changes are repeated

30 to make it chronic, the bronchial walls would be thickened
to cause airway hyperresponsiveness.

As stated above, it is known that genes of the cytokines
or adhesion molecules described above are increasingly
expressed, accompanied by inflammation of the airways, but

35 there is no report to systematically analyze the change of



a gene, expression of. which is localized in the lesion of |ung/bronch
.and which is associated with the onset of airway hyperresponsiveness. On

t he ot her hand, involvenent of chloride channel in 5. a disease is
reported only on CFTR associated with cystic fibrosis [Science, 257, 1125
(1992)] and CIC chloride channel wth gyotonia [Nature, 354, 304 (1991)],
but there is no report that cal ci umdependent chloride channel woul d be
associated with a di sease such as bronchial asthma, etc. 10 Hunman - derived
CLCAI cDNA and protein and nouse - derived Gob-5cDNA and protein of the

resent inventy ar, r:i he L Lhes Li . ! .04, 200
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this cDNA expression pattern in t een revea at the
expressi on i 3S$PERRERA |WEH 13 Jifaafe &picthalsi Rrongbipd 8ftAPAwa§5Cwi t h
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conti nued fu(gtlgle I.HJ,VG tigations %that the,gresent i nvention, ag been
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features. 35if theAd tarhitsersksanonisot,i Sie¢, BaVi (1P 98 )haBio SeemeBLeptys .
conpl ement ary, oF 3HRZHAN A | ¥ 4G KB BLY i #1P8%Gture is silent
on any involvement of these DNAs or proteins in bronchial
15 asthma, chronic obstructive pulmonary disease, etc.
The present invention provides a method of screening
a compound capable of inhibiting the activity of a protein,
expression of which increases in the lung/bronchi having
increased airway hyperresponsiveness, a compound

20 obtainable by the screening method, etc.

DISCLOSURE OF THE INVENTION
The present inventors made extensive investigations
to solve the problems above and as a result, discovered a

25 cDNA, which expression markedly increases in the
lung/bronchi of mouse asthma model. On further studies of
this cDNA expression pattern in detail, it has been revealed
that the expression is induced locally in the epithelial
cells of airways with allergic airway inflammation.

30 Basedonthese findings, theinventorscontinued further
investigations so that the present invention has been
attained.

That is, the present invention relates to the following
features.

35 (1) An antisense nucleotide having a base sequence



sequence of a DNA encoding a protein containing the same or substantially
the sanme am no acid sequence as the am no acid sequence represented by SEQ
IDNO 1, or its partial 5 peptide. (2) The antisense nucl eoti de according
to (1) , wherein substantially the same am no acid sequence as the am no
acid sequence represented by SEQID NO, 1 is the am no acid sequence
represented by SEQ ID NO 2. 10 (3) The antisense nucl eotide according to
(1), which has a base sequence conplenentary to the base sequence
represented by SEQID NO 3 or SEQID NO 4, or a part thereof . (4) A

phar maceut | C?z% éh%éPgl SPGFQB% ?ﬁ@?\%ﬁﬂgcES%;L%eﬁ%%%d'th al Bad) - 15 (5)

The phar naceu |ca accor
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the anino act @l SIRARRET SHAREIIRTF HPYSESQ 1B Ny 1, 9% §tp‘PaPta|r&I1aéept| de,
or a salts theggoide(7) A nmethod of screening a conpound or a salt thereof
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substantial |y t h62Latie ARFIG eRERT SElREhLas AE THE LA 18 b5 adPd edduence
represent ed :bbeEthi;)al\[r the sage parlmoadmp@[stelqﬂe,nceoasa;rsadimlmchetce@f whi ch

compri ses sk 2 Bk 9b5-.008%aY 8o 1o SATE (Al ShhaS 30t haldau e, Same

am no aci d sequence as sequence represente | D NO.
1, its partTepropepeieed, bbrsﬁQséPtNPhe?eof 30 (8) The method according to

(7) . wherein thes3prokeidht LOM & MuEL ébei SaTEc B r Sigt@ant gl | y:htﬂa@l same
am no acid sequence as the am no acid sequence reﬁrgeient ed b SEQ ID NO

1, its partidtSp2pt7de, Soruencsl FOPRLFBERTRLYL A8 & 8R5r E§98G16H cel |
menbr ane of téerésamsédbyestQ tDaNs{ OroedERI DMNO L 49 ONA sant aheriregfa DNA

encoding the prof g n,cgpt 20009 3calNERBIR 3SRt AN idldik et he same ani no
aci d sequence as
nucleotide according to (1).

15 (5) The pharmaceutical according to (4), which is for
the prevention/treatment of bronchial asthma or chronic
obstructive pulmonary disease.

(6) A diagnostic comprising an antibody against a
protein containing the same or substantially the same amino

20 acid sequence as the amino acid sequence represented by SEQ
ID NO: 1, its partial peptide, or a salt thereof.

(7) A method of screening a compound or a salt thereof
that inhibits the activity of a protein containing the same
or substantially the same amino acid sequence as the amino

25 acid sequencerepresentedby SEQIDNO: 1, itspartial peptide,
orasalt thereof, whichcomprisesusingaproteincontaining
the same or substantially the same amino acid sequence as
the amino acid sequence represented by SEQ ID NO: 1, its
partial peptide, or a salt thereof.

30 (8) The method according to (7), wherein the protein
containing the same or substantially the same amino acid
sequence as the amino acid sequence represented by SEQ ID
NO: 1, its partial peptide, or a salt thereof is the one
expressed on cell membrane of the transformant transformed

35 with a DNA containing a DNA encoding the protein containing



the amino acid sequence represented by SEQ ID NO 1, its partial peptide,
.or asalt thereof. (9) A kit for screening a conpound or a salt thereof 5
that inhibits the activity of a protein containing the sane or
substantially the same am no acid sequence as the amno acid sequence
represented by SEQID NO 1, its partiaé peptide, or a salt thereof,
conprising a protein containing the sane or substantially the sane am no
acid sequence as the am no 10 acid sequence represented by SEQ ID NO 1,
its partial peptide, or a salt thereof. (10) A conpound or a salt thereof

that i nhibi t§hé mA Sl ghwtght@a@w Bh8 SO A¥P alhe S8GReREe as

substantially e same am no acid Sequence as the amno acid sequence 15
repr esent ed b@/eSEQI}CDNGd Peql’c@cr?arrteipélesﬁ@rﬁelddéy S§EQaIBaNP: thet®®f, which

is obtai nabllgaygiag §@§t§@éee@fng g@ihogihegg@pr di ng to (7) or the screening.
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obstructive pul nonary di sease reventive/renedy for bronchial asthma
or chronic %ﬁ%ﬁ%%%ﬁ&r%‘ﬂ?@é&é@ agdApF PIRPRCA ADOAPSURBLRAVIi ng 30

a cal ci upy dependeauehtereds <t by BRORIDINGYL AGltis\WWd M ia0pept Saé |
thereof. (14) A matfod for the prevention/treatnent of bronchial asthma or
chroni c obst?ticti ¥ butHOhE?Y - di sease, which conprises adninistering the
anti sense nucl eotfide Accompongd 385 &0sé&l)y tbeaeofintbat Hnh{lib}ysUskeof the

antisense nu&é@g‘“g}e 0%0801596@@11; %ogﬁ:)aining the same or substantially
the same amino acid sequence as the amino acid sequence

15 represented by SEQ IDNO: 1, its partial peptide, or a salt
thereof, which is obtainable using the screening method
according to (7) or the screening kit according to (9).

(11) A pharmaceutical comprising a compound or a salt
thereof that inhibits the activity of a protein containing

20 the same or substantially the same amino acid sequence as
the amino acid sequence represented by SEQ ID NO: 1, its
partial peptide, orasalt thereof, whichisobtainableusing
the screening method according to (7) or the screening kit
according to (9). .

25 (12) The pharmaceutical according to (11), which is
for the prevention/treatment of bronchial asthma or chronic
obstructive pulmonary disease.

(13) Apreventive/remedy forbronchial asthmaor chronic
obstructive pulmonary disease, comprising a compound having

30 a calcium-dependent chloride channel inhibiting activity,
or a salt thereof.

_(14)Anmthodfortheprevention/treatmentofbronchial
asthma or chronic obstructive pulmonary disease, which
comprisesadministeringtheantisensenucleotideaccording

35 to (1) to a mammal.



for manufacturing a preventive/renedy for bronchial asthma or chronic
obstructive pul nonary di sease. (16) A nethod for the prevention/treatnent
of bronchial 5 asthma or chronic obstructive pul nonary di sease, which
conprises admnistering to a mammal a conpound or a salt thereof that
inhibits the activity of a protein contgining the same or substantially
the sanme am no acid sequence as the amno acid sequence represented by SEQ
IDNO 1, its 10 partial peptide, or a salt thereof, which is obtainable
using the screening nethod according to (7) or the screening kit

according to (9) 7 f a 1t ibits
the activity of éléio%e%ﬁ%%gneafﬁggggpgg ggﬁ§e§?5§§ yg%§€ant$q%1¢qphe sane
am no aci d steuaede! fas turd rand my e ik 1 wourmedy feprimseamizia by ssbgal D NO
1, its partigl prPLAEE. onEr§c§§bE ﬁbﬁﬁgﬁgrywﬁhgga%§ obtai nabl e using the
screening method according te%%or the screening kit according to (9) ,
for nanufacturlnélé)d%%ﬁéh?ﬂﬁéW% &y eV6R thogd drieaitmerd & PRRE Ch adhr oni ¢
obstructisve putrmaasy €hsease. obd8rubtivthpdihenapieveBeher/,t waalment of
bronchial asthnma, or chéo i ¢ obstructive pul noppary di seas whi ch
conprises adi®RPEEEFF nY BRI ROAHOENRS hERi hd A R4t & FRTR é’d‘@?‘lﬁé’rﬁ & FRGE de
channel i nhibheéregf avtdtviinhibdrs QBeaacstaal\uttm@rfe@fpmxatrrmmnwa;n(lhg) Use of
a conpound o t I i n ol

i nhibiting a%tlév;ssat@@ Otrf Q?‘ﬁ&%&?‘é@?ﬁf%@;ggﬁgv%ﬁﬁ?/% ed Sge or ronchl al
asthma or chRrOMEBlRDsATiEtTSBIPU ADIRREL IR BERG LY ﬁﬁ%mDEFN%EsGRMDﬂ ON OF

THE DRAWol\IGSpﬂ@a:lp@ QWS el, | SIS HQ aditSt 1 & Pk § oahQEh@oétgﬁﬂsbigBth in

nor mal nouse and nodel, nouse mnth i ncreased a rma _@%perres veness in
which Lu, H,tR¢ sq§eerdng fpyhodyacggrding o (90" G ot PRIS Gk 3ng,
heart, Iiverackod@Eyg o bopin, thynmus, spleen, small intestine, |arge

i ntestine,

(17) Use of a compound or a salt thereof that inhibits
the activity of a protein containing the same or
15 substantially the same amino acid sequence as the amino acid
sequence represented by SEQ ID NO: 1, its partial peptide,
or a salt thereof, which is obtainable using the screening
method according to (7) or the screening kit according to
{(9), for manufacturing a preventive/remedy for bronchial
20 asthma or chronic obstructive pulmonary disease.

(18) A method for prevention/treatment of bronchial
asthma or chronic obstructive pulmonary disease, which
comprises administering a compound having a
calcium-dependent chloride channel inhibitingactivity, or

25 a salt thereof to a mammal.
(19) Use of a compound or its salt having a
calcium-dependent chloride channel inhibiting activity,
for manufacturing a preventive/remedy for bronchial asthma
or chronic obstructive pulmonary disease.
30
BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 shows tissue distribution of Gob-5 gene (mRNA)
in normal mouse and model mouse with increased airway
hyperresponsiveness, in which Lu, H, Li, Ki, Br, Thy, Sp.

35 SI, LI, St and PBL designate lung, heart, liver, kidney,



stomach and peripheral blood | ynphocyte, respectively. FIG 2 shows change
. inincreased airway hyperresponsiveness with tine course, by

adm nistration of 5- acetylcholine(Ach)in a dose of 500 g/kg. **: p<0.01
(Dunnett's Test) FIG 3 shows change with time course in the count of
infiltrated cells in the alveolar |lavage fluid shown in EXAVPLE 3, wherein
M4, Eos, Neu and Lym desi gnate macrophage, 10 eosinophil, neutrophil and

| ynphocyte, respectively. FIG 4 shows change of Gob-5 gene (nmRNA) with
time course in nodel nouse with increased airway hyperresponsi veness

shown in EXAMRLE, 3. trﬁ}nﬁs? éﬂl‘@e‘}ﬁt %ﬁxatlﬁe1§9Qs§19@”31§¥856§§’c9£‘t§hée on

frozen 15 lung sections from nodel” nouse with i ncreased alrway
hyper r espons$ VTRl d e FPh FRrs €0 1 QedwhY TRR EAMPL EF 4SPEFELVEL B hows  PAS

staining of the ft@zep gyagssggghggslnfma}gggga apEgeyW th increased
ai rway hyperres%)onsweness or nqQrmal ., nouse, shown in EXAMPLE 4. 20 FIG 7

shows the r ¥R ’ér%?P?’h%l‘f%%?s%X’ﬁéFﬁ WHRE CORGRST: B AERADRISETAE IO hhi ch t he
ant i sense :nuedentlcleol n &0held) igenedows afing 0o Siefleg. *¥: p«®. @1 FIG 8
shows the ai (%g@p&ﬂfl yepess to acetylcholine in nouse adm nistered

w th AdV Gob or control nouse 25 administered with AdV-wt, shown in
EXAMPLE 9; wher eFRGt hd shaws rdmrasemi thedrimealcgag sestiantdbedcennbrof The two

groups of tf@fﬁ“&é%@'@éi?@ 4 OLiPe a&'ﬂvé@faf'—”ﬁ'aé&@é" £1hPA SROWR iyere

conpared by t test p amltip npari son
bet ween t he BXAMELA patheéﬁlglr%pEaﬁdWrﬁwg@qwa&q%ﬁcw%waas made

using thg DUélﬂ@iﬁoﬁhiE,Stnét#trcpﬁQll Obnd #ﬁnpfci@yeé) réé‘pé@@uf'égylre Col umms
1, 2, 3 and 4 deﬂgn%}%the S gl at g f‘%@&f tC)\/A i nhal ation
group, the group ~adfi i eras ﬁnet S 1] By tBVATSRAF 5 on, and
35 the groupimdmdelstmense with AdvrEabeB- ASrwal | oveer bystdhs Bvenadal at i on,
respectivel Ysnown in EXAMPLE 3.
FIG. 5indicates theGob-5geneexpressionsiteonfrozen
15 1lung sections from model mouse with increased airway

hyperresponsiveness or normal mouse, shown in EXAMPLE 4.

FIG. 6 shows PAS staining of the frozen lung sections
from model mouse with increased airway hyperresponsiveness
or normal mouse, shown in EXAMPLE 4.

20 FIG. 7 shows the results of the test experiment shown
in EXAMPLE 7, in which the antisense nucleotide to Gob-5
gene was administered. **: p<0.01

FIG. 8 shows the airway responsiveness to acetylcholine
in mouse administered with AdV Gob-5-AS or control mouse

25 administered with AdV-wt, shown in EXAMPLE 9, wherein the
data represent mean values * standard error. The two groups
of the OVA inhalation group and the PBS inhalation group
were comparedby t test (#: p<0.05, ##: p<0.01) andamultiple
comparison between the OVA inhalation group and the AdvV

30 inhalationgroupwasmadeusing theDunnett’s test (#: p<0.05,
##: p<0.01). '

In the figure, Columns 1, 2, 3 and 4 designate the PBS
inhalation group, the OVA inhalation group, the group
administered with Adv-wt followed by OVA inhalation, and

35 the group administered with AdV Gob-5-AS followed by OVA



FIG 9 shows PAS staining of lung frozen sections from nouse adni nistered
w th AdV Gob-5-AS a-Rd or control nouse admnistered wwth AdV-w, shown in
EXAMPLE 9. 5 FIG 10 shows the C ion secretion assay using CHO cells or
human CLCAl - expressed CHO cel ls used in EXAMPLE 10, andchangesof
fluorescent intensitywith time course wgthout stinmulation or stinulated
with 10 Mof iononmycin. In the figure, -0-, --, -0- and -A- denote CHO
cells 10 with no stimulation, CHO cells stinmulated with 10 M of

i ononycin, human CLCAl expressed CHO cells with no stinulation and human

CLCAl expres CHO: gel | Lyl with 10 M of iononycin, respectively.
FIG 11 sho §§Hﬁe aégﬁon%?bhwh%gm expressed CHO 15 ceI | s shown in

EXAVPLE 10 i nhi bFEFngd tHewweEpst $ baininglof lyng byorFA fed tiems drad d) ,

DI DS (4,4 - dmbégéhacﬂw@{l@mséaIvﬁe&h%VZGogl §U|A%08h§ &1 Dnah BELs
(dithiothreitol) In the figure he col ums desi gnate the foll ow ng cells.

20 Col unm 1:2#B1B{FhHAFSL Bhth‘o?‘GWnWE ghawsg it EXAYPLE dn transportation
inhibitors and stizoul@ad eHowsttdhd ononyfidedrdd idn a Eohys i3ig edde@1wist h NFA

200 and stimul at ed ononycin (.1 Col t h NFA
(101 and. SEPTIERIR EHCA CRORYEPRSCIO e C LR, AREITHE H DI DS (200
M and sti nuéadetiangels ofi Dhovwes pef 1 OnVEn€oltyrwi 81 t tmeledunseviDhRs Yy 10 M

and stimul at sellmmtléﬁ b?ngmwaeée Mtﬁoh@mw fa%%@ gcm DTT (200 M
and stimulated with iononycin (10 M 8. added with DIT (10 M and

stinulated with IPoRbRyEiFi¥80 \)- 35 ’BESTANL'E)EdFCR Y NG HRAUT eHE
| NVENTI ON 9 wibe R6Okeinulsedoh the peesenttinveditieanwiwhi alb pM of

ionomycin, human CLCAl-expressed CHO cells with no
stimulation and human CLCAl-expressed CHO cells stimulated
with 10 uM of ionomycin, respectively.
FIG. 11 shows the action of human CLCAl-expressed CHO
15 cells shown in EXAMPLE 10 inhibiting the secretion of Cl°
ions by NFA (niflumic acid), DIDS (4,4’'-diisothiocyana-
stilbene-2,2’-disulfonic acid) and DTT (dithiothreitol).
In the figure, the columns designate the following
cells.
20 Column 1: no stimulation
Column 2: added with no anion transportation inhibitor
and stimulated with ionomycin (10 uM)
Column 3: added with NFA (200 uM) and stimulated with
ionomycin (10 uM)
25 Column 4: added with NFA (10 pM) and stimulated with
ionomycin (10 uM)
Column 5: added with DIDS (200 uM) and stimulated with
ionomycin (10 uM)
Column 6: added with DIDS (10 puM) and stimulated with
30 ionomycin (10 uM)
Column 7: added with DTT (200 uM) and stimulated with
ionomycin (10 uM)
Column 8: added with DTT (10 uM) and stimulated with
ionomycin (10 uM)

35 BEST MODE FOR CARRYING OUT THE INVENTION



A

contains the same or substantially the sane anino acid sequence as the
.amno acid sequence represented by SEQID NGO 1 (hereinafter sonetines
referred to as the protein of. 5. the invention or the protein used in the
present invention) nay be any protein derived fromany cells of human and
ot her warm bl ooded aninmals (e.g.,guin gui neapi g, rat, nouse, ch rabbit,
sw ne, sheep, bovine, nonkey, etc.) such as hepatocyte, splenocyte, nerve
cells, glial cells, (3 cells 10 of pancreas, bone marrow cells, nesangi al
cells, Langerhans' cells, epidermc cells, epithelial cells, goblet cells,

endot hel i al cel | g, SHQ?QE%HUESLS ES' Lﬁ%aéwé%@{aﬁﬁéen%{b?rOQMRSE nyocytes,

fat cells, immune cell s, "natural
killer cell ssomsing Sthee| $ame r@nwmmxstla)hlmmw ssam®sambphidsid

monocyt es), é@ﬂ@r@é%%c%%sam%}ieoé(&ﬁb L& & c SNAATQOH RS bROBRRCE | S,
ost eobl asts, osteoclasts, manmary gl and cells, hepatocyte or |nt erstitial

cel I's; or tH¥car(BepehBrAgepreetetretdiaferred smaeltine peasedn @&l | s,
etc.; or sanytﬁé S%U@%t\ﬂﬂﬁr@erZQtéﬂhltﬁséﬂ enpnﬂeé@,&te,semcbnaénb{@w or any

of brain regi ol.fact or gdal oi d ucI eus, basal ganglia,
i ppocanpus Mh et PRI ahted K BrKIC S0 85 T AP0 CBF Bgat s,
cerebel | um .wampibidodad dnilgpopley gi.S gu:stemmst@, rpancieeass, &hicesn, | iver,

gonad, thyroid, 121.5 aJl %)ra <§p bé)g@l[ﬁ@rrr%y“%%gregl@é )gd‘gprralfgl nuscl e,

| ung, gastr0|n estin arge 1ntestine an |ntest|ne),
bl ood vesselhepripeyte hﬁn,l@nosw*@enneryebﬁahblﬁbLHJalfaJQI%idS'p§r¢9hb$ al

bl ood, p{oost@f ganéﬁéébsbon@é@e{%ov%@ffé‘t ResHh8hiHI.cANE, LiRs OEnaskel et al
rruscle etc. 0 the protejns i/?a so. be synfhetic proteins. As the anino

aci d sequenci® i r@p’s‘iﬁ)’”s“ﬂ’a?lt‘?%ﬂ t‘ﬁ%lt%%ﬂw’ea]an‘?‘?ljol%m%o%]eﬁﬁeﬂ"c]el%s t hat
shown by SEQﬂ&tNQlﬂaltch@IHs aérﬁ)catm nusEléd seuencesbsyl agra) | east

about 50% ho ref er abl | east bouI 60% ho g
preferably aw%% * dbhottY 70% h%%l% S mue T e %f er%b?y at | east
about 10 8ORadwophagy., T wellsy, rnjclelrisr.enprtaﬁ“eﬁabwlar tedds, aposit

15 cells, neutrophils, basophils, eosinophils, monocytes),
megakaryocytes, synovial cells, chondrocytes, bone cells,
osteoblasts, osteoclasts, mammary gland cells, hepatocyte
orinterstitial cells; or thecorrespondingprecursorcells,
stem cells, cancer cells, etc.; or any tissues where such

20 cells are present, such as brain or any of brain regions
(e.g., olfactory bulb, amygdaloid nucleus, basal ganglia,
hippocampus, thalamus, hypothalamus, cerebral cortex,
medulla oblongata, cerebellum), spinal cord, hypophysis,
stomach, pancreas, kidney, liver, gonad, thyroid,

25 gall-bladder, bonemarrow, adrenal gland, skin, muscle, lung,
gastrointestinal tract (e.g., large intestine and small
intestine), blood vessel, heart, thymus, spleen,
submandibular gland, peripheral blood, prostate, testis,
ovary, placenta, uterus, bone, joint, skeletalmuscle, etc.;

30 the proteins may also be synthetic proteins.

As the amino acid sequence having substantially the
same amino acid sequence as that shown by SEQ ID NO: 1, there
are amino acid sequences having at least about 50% homology,
preferably at least about 60% homology, more preferably at

35 least about 70% homology, muchmore preferablyat least about



90% honol ogy and nost preferably at | east about 95% honol ogy, to the amino
aci d sequence shown by SEQ ID NO 1. Preferred exanples of the protein
containing 5 substantially the same am no acid sequence as the am no acid
sequence shown by SEQ ID NO 1 include proteins having substantially the
same am no acid sequence as the amno acid sequence shown by SEQ ID NO 1
and having a property substantially equivalent to that of the protein
having the 10 am no acid sequence shown by SEQ ID NO 1, etc. As the
substantially equivalent activity, there are, e.g., a chloride

channel -1 1 keeé‘grtﬂé’dn gga'f‘ﬂ é}e%’&qle%recia‘k%bggg‘iPaé‘Pelealé %b% lvity),

and the |ike equi valent™1s use 0 nean at t e nat ur e
15 of these %%b@ml@gy@@tqesvaqreerﬁeﬁablpfr@béﬁayt(aéo@t 95 pipsiodiasgi-cal |y or

phar macol ogi gl £i}- aﬂiﬁéeéé@hysehh%nc%hls,%'w@lebSvh%@@e'ID' iMee activity is
equi val ent (e.qg. appr oxi mat e to 100 tinmes, preferably

approxi mately 0Pref6rrgd: F%é@P%ﬁﬁerprt@feerpélﬂtf@ SO &IOS | but 20

di fferences sﬁlbdegﬁeEasmpftraasSamb%\ﬁeﬂnd)acwe:.%e;xwrm@ahlteﬁa, amguanidit@ati ve
factors such as a nol e]g‘ul ar_wei present .,and. al |.owabl e.

Voasur erent | BRSERBCRCERGVE BY SN TR MPhe loHPGARAE DERBRIEE. PAYA DRt i vi ty,
etc. may be sedetaytaabbditicaanormize afigHsdusnc &aswhenenhodsc ifdor

exanpl e, the b t he t r i,n.Genom cs,
S D00 ( 1008 E e by D B E e R B ey i g

subst ant i al I?uPﬁEaHEaﬁélérﬁ%bl‘a%l%lﬂ%é@Jéhéé q%ﬁm@seﬁpéalwasegls RO 1

i nclude ;30 4Menproteinseqibatsi aﬁotvhebgms@g api osequeree .represented by
SEQID NO 2, and the like. Furt im)re flgles of the protein used in

the present invefit FBA § ?E‘arét%% X1 TR Vit o h 2 UL 9% gt Rg e
cont ai ni ng 1l¢.¢he aaphloradiedcsenuehectikep@Esientted (bylSEQm3bepEnNE@ntl or SEQ

'm[))r ’g'opr gf or a%%bg %%E %Sﬁggééég{ceiaéfe%fi%wl?' ¥nkl en@Pqukel Heabout 30,

substantially equivalent is used to mean that the nature

15 of these properties is equivalent in property (e.g.,
physiclogically or pharmacologically). Preferably, the
chloride channel-like activity is equivalent (e.g.,
approximately 0.01 to 100 times, preferably approximately
0.1 to 10 times, more preferably 0.5 to twice), but

20 differences in degree such as a level of these properties,
quantitative factors such as a molecular weight, etc. may
be present and allowable.

Measurement of the activities such as the chloride
channel-like activity, etc. may be made by a modification

25 of publicly known methods; for example, the measurement may
be made by the method described in Genomics, 54, 200 (1998)
or its modification.

Examples of the protein containing substantially the
same amino acid sequence represented by SEQ ID NO: 1 include

30 the protein containing the amino acid sequence represented
by SEQ ID NO: 2, and the like.

Furthermore, examples of theproteinused in the present
invention include so-called muteins such as proteins
containing 1) the amino acid sequence represented by SEQ

35 IDNO: 1 or SEQ ID NO: 2, of which at least 1 or 2 (preferably



and nost preferably several (1 to 5) ) amno acids are deleted; 2) the
.amno acid sequence represented by SEQID NO 1 or SEQID NGO 2, to which
at least 1 or 2 (preferably about 5 1 to about 30, nore preferably about 1
to about 10 and nost preferably several (1 to 5) ) ami no acids are added;
3) the amino acid sequence representedqby SEQID NO 1 or SEQID NO 2,
in which at least 1 or 2 (preferably about 1 to about 30, nore preferably
about 1 to about 10 and nost preferably 10 several (1 to 5)) am no acids
are inserted; 4) the amno acid sequence represented by SEQ ID NO 1 or

SEQ ID NGO 2,, i t Seueh bou bogt 30,
nore prefera %?y abou 3 %E) %%gozt mjlod:%; ?f ét%bgf?g’ﬁsé‘% 3 Egesérggfé § to 5))
am no aci ds am@mggbgrietﬁﬁr@cblbys%ﬁml émw)lsaaenwm@rs e detorbihati on of

the above ar@ﬂot@&'adnlwta%%egequ\é\h%@ }Bﬁramaﬁeea%y Lﬁm@_s. ar r
inserted, deleted or substituted as descri bed above, EOSItI ons at

which the | ERriP d¥0: el €tq otpish @fpdieasiit il oﬁr03c&P§e§FEa &Y abavticularly
linted, sutingyabeutt3bdhendesipriegesadlifesbbian 26 dbese 1f ahldemastno acid

sequences conmop to the am guence represent ed S NO 1 or
SEQ I D NO 2P*€ F%Bi;%cﬁﬁ"%rré‘ 613 g?f?s)g)aﬁ © Fﬁgdﬁr%f‘:él cpey '-f;? t)ggsent ed
i n accor dancaeminhd had hid ssEeEEte OTRdlr esen tefd bd'eSEQI I)lbrupprlotom 880 Ihat is,

the N-term nys. <za”a§1%§§?}}1%rtﬁwggl f%atpe@%éeﬁ%dy agduthe 9 aﬁsgknus

(carboxyl termmus rotelns use
present invedli arerenprefengbicahrwt di ho iy ﬁprﬁjl@ H@SéEnPﬁéfeééPHYsequence

shown by,SEQ &N 11 £0165)G dnfiidB S dsS awahlsxértlea the tAeMAing
car boxyl group, (-COOH) or a carboxylate 30 Né%— 8 OF@%be in the form of
f

an amide (- )SHFUERf e éfﬁperres(e“G@@R}’Y SEQaWbI HPeNOGr bup shown
by R includein «Hich = kl.)éasgi’ QUﬁrSBICt‘pﬁéféTf}i}hW alsduty |1, te- pbopyl 30,

i sopropyl, n- butgréfetc C§ 8 cgcl og ¥I grouR r%ugp 3 g%gi)?ntyl 35
cyclohexyl Bres ¢k lﬁy y? grou such™as phenyl, §ﬁ§% et c.
; a C7-14 asev&yal s(uchoés) )aaqnheqyilcl@s 2ralsals tgrtowged by otgler amino

15 acids; or 5) acombination of the above amino acid sequences.

When the amino acid sequences are inserted, deleted
or substituted as described above, the positions at which
the insertion, deletion or substitution occurs are not
particularly limited, but may be at the positions other than

20 those of the amino acid sequences common to the amino acid
sequence represented by SEQ ID NO: 1 or SEQ ID NO: 2.

Throughout the specification, the proteins are
represented in accordance with the conventional way of
describing proteins, that is, the N-terminus {(amino

25 terminus) at the left hand and the C-terminus (carboxyl
terminus) at the right hand. In the proteins used in the
present invention including theproteincontaining theamino
acid sequence shownby SEQIDNO: 1, theC-terminus isusually
in the form of a carboxyl group (-COOH) or a carboxylate

30 (-CO0") but may be in the form of an amide (-CONH,) or an
ester (-COOR).

Examples of the ester group shown by R include a C;.¢
alkyl group such as methyl, ethyl, n-propyl, isopropyl,
n-butyl, etc.; a Ci;.5 cycloalkyl group such as cyclopentyl,

35 cyclohexyl, etc.; aCgs.;2arylgroupsuchasphenyl, a-naphthyl,



benzyl, phenethyl, etc. ; an a-naphthyl-Cl.2 al kyl group such as

a- napht hyl net hyl , etc.; pival oyl oxynethyl and the |ike. Were the protein
used in the present invention contains 5 a carboxyl group (or
carboxylate) at a position other than the C-termnus, it nay be am dated
or esterified and such an amide or estgf is also included within the
protein of the present invention. The ester group may be the sane group
as that described with respect to the above Ctermnal. 10 Furthernore,
exanples of the protein used in the present invention include variants of

t he above pr in wher ej 0 at. th e.g.
met hi oni ne rgé?dUeﬁ 758 a% ka’r o% &ma’}, et'{'gi:]t od gfl%kyl %ro‘t Ctel'l('?g ‘gr oup
(e.g. , a Cheﬁznl:ylphgﬁfmmlysluchtas @noz I@aahkhnbycl graddy,l ergup sfushny| 15

group, acet ytssu%htqtﬁaetﬂﬁosetmerﬂﬁtm&tr@étﬂyﬂand@mqqkles cl eaved
in vivo and the %Iuta group thus formed 7I's pyrogiutam nated; those

wherein a substi BSHFRﬁ?©r°t€H1“5%§+n5HP§H%i%ﬂRﬂnYﬁ¥Hh?%F@néﬁéﬂﬁ i ndol e
group, guani &ida@bdkyaU§roepClon aQﬂafiﬂtﬁcﬁLadfé)CEQI£p@fs1%ﬂo&%tﬂh)eﬁ(tlh(inl n the

nDIecuIe 20 is protected wth a suitable ectl Cl 6
acyl group st @st %FTﬁ?%FaFVéHEVigﬁrBﬂb Q é %ﬁéﬁﬂfiﬁé) & SHE
group, etc.)anoamida]egateteprid e e sunﬂxahed gdlytdupr athes m:s."ott&\mmg:fsugar

chai ns.  SPeCthL G XA £5v8hc1BR PORL BLDUSED I Nnbl% PLESCHn. 3 gventi on

i ncl ude a nouse- rotein contalnin no acid seque
represented &y EEE}I@ﬁﬁEflhedaWhﬁhaﬁeS§ﬁﬁFltPnﬁé@tﬁﬁ@YGeﬁlW@dmpméﬂeln

contai ni pg the apPehachdreSeOURSR d PO Sk PY uSER I NOp rdseatd the
like. The parti al Eggtlde of the protein used in the present 30 invention

may be any pEPY FEL OB P OHY @ 351 3T 53 OpaF B A PO PR AT 19¥S t WEeFfdf%i n used
in the pr eseﬂhelam\ia@tgmup destrd Nedeﬁﬂamn%a@l gar,ehetlabbdyi has elsi@upnoperty
equi val ent that f L rotein us the es |nvent|on descrlbed
above. 35 Spéégl Ic e%&el e%gfpmtteh(:teg ()tgleao?r%%carl%gq]t%é) 1§ anti body
of the preseatCii enaemlugmotlxatsexcldegcmqﬁedaﬂh@mdé group, e.g., formyl

15 group, acetyl group, etc.); those wherein the N-terminal

region is cleaved in vivo and the glutamyl group thus formed
ispyroglutaminated; thosewhereina substituent (e.g., -OH,
-SH, amino group, imidazole group, indole group, guanidino
group, etc.) onthe sidechainof anaminoacidin themolecule
20 is protected with a suitable protecting group (e.g., a C;.¢
acyl group such as a C;.¢ alkanoyl group, e.g., formyl group,
acetyl group, etc.), or conjugated proteins such as
glycoproteins having sugar chains.
Specific examples of the protein used in the present
25 invention include a mouse-derived protein containing the
amino acid sequence represented by SEQ ID NO: 1, a human
small intestine-derived protein containing the amino acid
sequence represented by SEQ ID NO: 2, and the 1like.
The partial peptide of the protein used in the present
30 invention may be any peptide, so long as it is a partial
peptide of the protein used in the present invention
described above and preferably has the property equivalent
tothat of theproteinusedinthepresent inventiondescribed
above.

35 Specific examples for the purpose of preparing the



a peptide having the 22-913 amino acid sequence in the anmno acid sequence
.represented by SEQ ID NO 1, a peptide having the 22 - 914 amno acid
sequence in the ami no acid sequence 5 represented by SEQ ID NO 2, and the
like. Also, for the screening nethod or the screening kit of the present
invention later described, there are praferably enployed a peptide
containing the cell nenbrane binding site (the 1-21 am no acid sequence in
the am no acid sequence 10 represented by SEQID NGO 1 or SEQ ID NGO 2) and
having a part of the 22-913 am no acid sequence in the am no acid

sequence I eRIFEHM R dB cREQLE MY fnv@le 1Y 1AG & BREE Dbeg! {b1§ %\EQ RSN

am no acid sequence 1 n the amno acid sequence represente D NO
2. Preferabld pgpéddgrkaping itdes2 259 Ehrmding agld feweqsente the apireast 20,

preferably eéci@%%hue%%e @%?e@éﬁfz@&a‘%} ¥eatrberst 17G p%cthd@ﬁ@vpﬁﬁf erably
at |least 100, and npbst erab %/ | east 200, amino acids in't
0]

constituent M rfF adi4 ag‘écﬁ'ﬁ’eﬁﬁéd eFRERHR ot i TS 283 29 ﬁcﬂﬂes‘f)‘?‘é%’éﬁ?

i nventi on; a:l“ébié‘@erﬁtek& b}ZOSE-ld”Ie[mardl 2, ped itdesluked Absbhefpreskat
|nvent| on 23/ be those &gn% rni&? t he an;lno lgl Sgauence, of Whl ch at

| east Cor AT 5ed e 172 2p5TT 107 ahtt ndt e" BF e 6F38T)  several
(1to 5)) amnweramm It delestaubead whiegte atrel pasterabdy emppeeédrably
about 1 t0 Inogtg]pélﬁd %Mﬁlmgefﬁ{eawenﬁﬁeﬁ%\f%al Ghatfgoks )cgamﬂe aci ds

are added,; east I or 2 (prererabl out 1°to about 10 and
nore preferabl3l aeiae acid %%Q‘S‘?I}C%tn%?\otla%l@Elﬁ?@?hge??‘é'den%? i n which

at |eastjol %ep?réﬁ@é@dasyxsmpqw Nb:t @ 8bositg 1£bami Pr andPhelengbhy
several (1 to 5% Ct]fa‘;\m no aC| ds are substituted 30 };Tﬁ her am no agi ds. In

the partial Rfp Poed 47 Hhé P&t d FEeHErsS, TP AEsi s
usual ly in téegdenae Cﬁe;&rdsaafrbm«;llb}glsmpID(NOOOH) af havdargpaxphateof - COO )

but “may be i &, 1 e, forgmagf 0 3B 0 (PN e Athi8Y! ki COMnceds i1

t he af oresai pro el ns enp oye e presen I nvent1 on.
partial peptfersesgrted by IS€Q APeNO; ofh ifrgfigrakilhosed are peptides

15 containing the sequence of at least 20, preferably at least
50, more preferably at least 70, much more preferably at
least 100, and most preferably at least 200, amino acids
in the constituent amino acid sequence of the protein used
in the present invention, and the 1like.

20 The partial.peptides used in the present invention may
be those containing the amino acid sequence, of which at
leastlor2 (preferablyaboutl toaboutlOandmorepreferably
several (1 to 5)) amino acids are deleted; to which at least
1l or 2 (preferably about 1 to about 10 and more preferably

25 several (1 to 5)) amino acids are added; in which at least
1 or 2 (preferably about 1 to about 10 and more preferably
several (1 to 5)) amino acids are inserted; or, in which
at least 1 or 2 (preferably about 1 to about 10 and more
preferably several (1 to 5)) amino acids are substituted

30 by other amino acids.

In the partial peptide used in the present invention,
'the C-terminus is usually in the form of a carboxyl group
(-COOH) or a carboxylate (-COO’) but may be in the form of
an amide (-CONH,) or an ester (-COOR), as in the aforesaid

35 proteins employed in the present invention.



cont ai ni ng carboxyl groups (or carboxylates) other than at the Cterm nus,
t hose wherein the amno group of the Ntermnal amno acid residue (e.g.,
met hionine residue) 5 is protected with a protecting group, those wherein
the N termnal region is cleaved in vivo and the glutam ne thus forned
is pyroglutam nated, those wherein a supgtituent on the side chain of an
amno acid in the nolecule is protected wth a suitable protecting group,
or conjugated proteins 10 such as so-called glycoproteins to which sugar
chains are bound, etc. , as in the proteins used in the present invention

descri bed above. Tﬁ@%a%itahd %P€P&L9%s%%egn itﬂetligu%ﬁlr{‘cvi%ﬁ £001 TBY ¢3lo3Q be

used as an antigen for pro ng anti bodi es. e proteln or its partial
pepti de usedc?htahelpgamoxyhgarupsn (pacar@eipladigs) Piihenethan mtof salts

with physiofpgi 6atbym@sgept ehbgeaghdseld: Ghe LRYNGABrEURCILES tBle OF ganic
aci ds) or bases ge‘g. al kali nmetal salts) preferably in the form of
physi ol ogi calt {eERLBAL aBMERARTH DF SRARYG OFF <l t € TBIARIHNES 65 I8 sal ts
are salts wid proocegasicwachda peofecthydr aebudr,i ¢ hasied wheh@iphahiec aci d,
hydrobrom ¢ acjd, and.sulfuric acjd), salts.wi th organi acids (e.qg.,
e e om 6 AT b ERdy i oot fued 3 S AR AFLAS el

succi _ni C a_ci tormed tig DyrQGHQFamZSaGieﬁr,i thagse d{hmiimaa@lihﬁt:bmmt Oaz_ci d,
benzoi ¢ aci dyp, gRtihanegayk Y ¢ nagh fno RENZENESU L ABHL € cBGId) s 30 tlhe dd Ke.

The proteins or partial peptides used in the present. invention, or salts
t her eof , mayWbeh manti bRt e P IRE L & bl IXIYP k iFwF OFt et s 8Tt imFri fy a
protein for ongfeleds H -Wa 10tdte iy 1%RioPrid teaded tanwAREh CObd $r Whd il i W8 %
descri bed ahove. AItgrnatLveI thg .y al so Bﬁﬁgaggfactur%d byopulturing
transf or mant SOX S5 ngh DA BB AERG LS T OF dASDT SEER E REPABIA T hey may
al so be manudestuikddbybaveaodi fication of the nethods for peptide
synthesi s, vhi ohotl . pe; L ateso . 35 ARSGY e dnelBnv MNBLSn AEP & PR NS O
pepti des are manutact ured rorh

used as an antigen for producing antibodies.

15 The protein or its partial peptide used in the present
invention may be employed in the form of salts with
physiologically acceptable acids (e.g., inorganic acids or
organic acids) or bases (e.g., alkali metal salts),
preferably in the form of physiologically acceptable acid

20 addition salts. Examples of such salts are salts with
inorganic acids (e.g., hydrochloric acid, phosphoric acid,
hydrobromic acid, and sulfuric acid), salts with organic
acids (e.g., acetic acid, formic acid, propionic acid,
fumaric acid, maleic acid, succinic acid, tartaric acid,

25 citric acid, malic acid, oxalic acid, benzoic acid,
methanesulfonic acid, benzenesulfonic acid) and the like.

The proteins or partial peptides used in the present
invention, or salts thereof, may be manufactured by a
publicly known method used to purify a protein from human

30 orotherwarm-bloodedanimalcellsor tissuesdescribedabove.
Alternatively, they may also be manufactured by culturing
transformants containing DNAs encoding the proteins.
Furthermore, theymay alsobemanufactured by amodification
of the methods for peptide synthesis, which will be later

35 described.



human or manmalian tissues or cells, human or mammalian tissues or cells
.are honogeni zed, then extracted with an acid or the like, and the proteins
or peptides are isolated 5" and purified fromthe extract by a conbi nation
of chromat ography techni ques such as reverse phase chronmatography, ion
exchange chromat ography, and the like. ;5sTo synthesize the proteins or
partial peptides used in the present |nvent|on or salts thereof or am des
thereof, 10 commercially avail able resins that are used for protein
synthesis may be used. Exanples of such resins include chloronethyl resin,

hydr oxynet hyl re [ (g

- benzyl oxybenzyl ﬁh?% g’{ggryeg%kg Egﬁﬁgﬁze%ydpgﬁﬁkﬁgﬁgcrtgzeﬁ féAlR/I resin,
15 4- hydr oxyenay | orethamphbihgn ét%ﬂaw doretdylsr ebiman @b JaRRryl bad de
resin, 4 (2" ¢ fs a8l RS RPNE e HN@MPRIANY lhRReBRXYab@8lNwith an

4-(2', 4" -di met hoxyphenyl - Fnoc-ami noet hyl ) phenoxy resin, etc. Using these
r esi ns ami #ot d&rdshe i i Kehi éﬁdat}é?npﬁ(?tgﬁ'ld’t?pgr $10RS R88al SgFaE®L 20 on

the side schaamé Bibei fPed Opfdnatelhey @k@f@@teﬂyaaecsmnﬂmseﬁh ®&h the resin in
the order of _the se ue%é:ﬁl the. ob ectlve rotein accordl ng to various
YCT’?

condensat i'on° MEYHDLR CORHANRS | FUERePArTSVAISTHRABRY of the
reaction, thehmmemgnrap)hypam a*chneqngecb@nowamrs@dlyf,r@mdtth@ Ieken and at

the same 25 ting, LDE-RLOLSC!EAO BLQUDSnEr 8. pHDYEM: %? Bsabgtiaggl ecul ar

di sul fide bond-formng reaction 1s” perforned uted sol ution
to obtain thenthpjRrasept prveet howr Ol th tlp@p@?éler ébrrl seeremkr eof . For

condensafg onc&ﬁmémlﬂp}eﬁgﬂlamaora@mss geseripedus§ sbpVerotevariety of
activation real%;ent S orprotein synthesis be used, . but K carbodii m des

S Do Pl SPPeRes 1t arn 9% Cehed L eHs e es i beP i SEehi Par LA T dee
i ncl ude DCC, chNoNomelt hyD preaiy leymdimymed:e:,le-rebﬁlyll -NenﬁBydlrmamhyhe

ami nopropy! ) cat bodi i dee 8LG. . Lo, agLhuRtL 0B, DK hDosS IR oapenl 5, the
protected am no amfj"sm cO |na|on Wlleﬂ§ rac mzalon fto
(e.g., HOBt 4+m§fh31@@@z@ﬂ@eﬂlamlne resin, PAM resin,

15 4-hydroxymethylmethylphenyl acetamidomethyl resin,
polyacrylamide resin, 4-(2',4’'-dimethoxyphenyl-
hydroxymethyl) phenoxy resin, 4-(2',4'-dimethoxyphenyl-
Fmoc-aminoethyl) phenoxy resin, etc. Using these resins,
amino acids, in which a-amino groups and functional groups

20 onthesidechains are appropriately protectedare condensed
on the resin in the order of the sequence of the objective
protein according to various condensation methods publicly
known in the art. At the end of the reaction, the protein
or partial peptide is excised from the resin and at the same

25 time, the protecting groups are removed. Then,
intramolecular disulfide bond-forming reaction is
performed in a highly diluted solution to obtain the
objective protein or partial peptide, or amides thereof.

For condensation of the protected amino acids described

30 above, avarietyofactivationreagentsforproteinsynthesis
may be used, but carbodiimides are particularly preferably
employed. Examples of such carbodiimides include DCC,
N,N’-diisopropylcarbodiimide, N-ethyl-N’-(3-dimethyl-
aminopropyl)carbodiimide, etc. For activation by these

35 reagents, the protected amino acids in combination with a



directly to the resin, or the protected am no acids are previously
activated in the formof symetric acid anhydrides, HOBt esters or HOOBt
esters, followed by adding the thus 5 activated protected am no acids to
the resin. Solvents suitable for use to activate the protected am no acids
or condense with the resin may be chosepg from solvents that are known to
be usable for protein condensation reactions. Exanples of such solvents
are acid am des such 10 as N, N-di net hyl formam de, N, N-di met hyl acet am de,

N- et hyl pyrrol i done, etc.; hal ogenated hydrocarbons such as nethylene

chloride, chlorg M’Eg‘t S{nhyfl IDF‘BB‘B' %Y Ch #dpel M Wbl Oﬁtr%a%‘&'de etC

sul f oxi des suc oxi de, et hers such as pyri
di oxane, 15dl§§¢§h¥dt@fghanreéﬂﬁx;0ﬁ|$hﬁ|@§O§G@ﬁe§Sa@G@pOﬂpﬂﬂﬁ|@re

prOP'On'tr'|Ere€§5usl?%%%ﬁ%a%%%h1@§h@?5?¥ﬁ:@@%ﬁﬁ@€11@59Y5an%%%&%%%@ etc.
and appropriate imxtures of these sol vents he reaction temperature is

appropri at el JORRho2&heF § off t HePBt aitfee khovirP P rE dppladdin®e e fhdtSei n

bi ndi ng reacitensagldapdotecustabhynsekested ton thiee reange of approximately
-20C to 50C The ?ctlvated ankgﬁ %Cld derivatives are used 3gner 1y in
e

an excess of 1 .°8M¥§RAS;PHgs2 O8nd&Rs & 87 V& T8 dMien &F TEiSTG %t he
ni nhydrin reamnonac;vmemzt lveondcoredews &t ohei sephsuhéy demthosene from

condensat i onsswebg %ﬁa%oa{@é ﬁhsgnbae we@%hegf&p;‘;ﬁss?@@ﬁg%%ie%art%% ion

wi t hout renoval protecting groups e condensation is yet
i nsuf ficientTe¥ehiarterEXapehes SHElr 6adVeans atfiraatd edigdinsugdi ds are

acetyl ated vas hNaﬁeameanpydbtﬁlameé ageh}/hbﬂ{b@ﬁ;@b@e&@m@@@cel any possible

adverse affect 30 on the iug uent ﬂftlon gRHEf of the rot?Ftlng

groups used YompHBY LRYTTRLIACR rt?h@ a PFHLS guc

t- pentyloxycash&mmylene@bﬂknyknxycaﬂbabfbxm4 aethoxybemnqlmxynﬂrb@nyl

ad-z, Br-Z bo e thanyI 35 fornyl,
$= ufi*ﬁ&%é{{e%%ﬁé%é }épho h&k%g%ﬁ%‘é ts¥1

2-ni trophenyl'sul pheny i not' hroyl , etc.
d1methylsulfox1de etc.; ethers sucTtas;pyrldlne dioxane,

15 tetrahydrofuran, etc.; nitriles such as acetonitrile,
propionitrile, etc.; esters such as methyl acetate, ethyl
acetate, etc.; and appropriate mixtures of these solvents.
The reaction temperature is appropriately chosen from the
range known to be applicable to protein binding reactions

20 and is usually selected in the range of approximately -20°C
to 50°C. The activated amino acid derivatives are used
generally in an excess of 1.5 to 4 times. The condensation
is examined using the ninhydrin reaction; when the
condensation is insufficient, the condensation can be

25 completed by repeating the condensation reaction without
removal of the protecting groups. When the condensation is
yet insufficient even after repeating the reaction,
unreacted amino acids are acetylated with acetic anhydride
or acetylimidazole to cancel any possible adverse affect

30 on the subsequent reaction.

Examples of the protecting groups used to protect the
starting amino groups include Z, Boc, t-pentyloxycarbonyl,
isobornyloxycarbonyl, 4-methoxybenzyloxycarbonyl, Cl-2Z,
Br-Z, adamantyloxycarbonyl, trifluoroacetyl, phthaloyl,

35 formyl, 2-nitrophenylsulphenyl, diphenylphosphinothioyl,



A carboxyl group can be protected by, e.g., alkyl esterification (in the
.formof linear, branched or cyclic alkyl esters of the alkyl noiety such
as nethyl, ethyl, propyl, 5 butyl, t-butyl, cyclopentyl, cycl ohexyl,

cycl oheptyl, cyclooctyl, 2-adamantyl, etc.), aralkyl esterification
(e.g., esterification in the formof bgpzyl ester, 4-nitrobenzyl ester,
4- met hoxybenzyl ester, 4-chlorobenzyl ester, benzhydryl ester, etc.),
phenacyl esterification, 10 benzyl oxycarbonyl hydrazi dati on,
t-butoxycarbonyl hydrazidation, trityl hydrazidation, or the like. The
hydroxyl grayp o %%Ine can be protected through, for exanple, its
esterification or etherif ication. Exanples of groups appropriately used
for the esterif 2&cearbexyhcyueep 16an bewerotacted| Rano§t Igr oapkysuch as

acetyl group,s@adly £ QYA e i &K OUR %H@hfa§mh§pzlq>ﬂea&r O%Qan%mdaogr@y@lﬂ@rl ved
from carbonic acid such as benzyl oxycarbonyl grou et hoxycar bonyl

gr oup. Exarrpﬁ]é%Y]oFS'éeE;F(?lfptlhﬁpﬁ}Bb}F‘&tléltyﬁ}k"é'Ha?BPtngé Sthyer i PTRRY  on
i ncl ude BBenzylcyar OuP, bl ©F T Ahyse Doyeratyl , e Doepy 1 | Myd»h@nsosdp, etc.

Exanpl es of for p ot ctl he_phenol i ¢ 0X oup, of _tyrosine
i ncl ude le‘gfﬁbg ?yf id ék# %§ CLUIN &1 {R§H %E%rgé&%ﬁﬁ}é% of
groups used te. gnr,otmte:ti@cmﬂmoire tioe ef grm 2&f dfetnzyl i esweri ncl ude Tos,

4 ot hoxy 2. Bufir LB 25 PEPZENGRULL IO Men T ] PXIAEL Y B Boc,

Trt, Fnoc, etc e activa groups int starting
am no aci ds ¢$1'%:¢mdé>etq?é'lyc§frw1e§|§c§ﬁd"ngt§cﬂd Bbeaﬁﬁyélr‘ﬁ%i’é%rlﬁk?@l’é’sonact| vat ed

esters (gRsteseén i&f&&%&hﬁl fafhzideieehl orepheRptarbonyl
2,4,5-trichloropheno 2, 4-dj ni t ropheno] %;gnonet h%%?al cohol ,

p-ni t r ophendt¥d rm%%w%&&%’tﬂc& ’a%z?\é"h'i/ DxyPht HA® i hHER: HOBt)) . As

the activated anThe Bairdsyingwbuphof ke rdmencagrapsoake téd ebtowghed i n the
starti ng ma‘ttechl' g‘)lcami[) e C I’sréass e].nll.jf nga 180n 8@%%:@1@%1')‘%0%@1%%5 ﬂgmgw-]s. Oyed
ofgroupsappropriatelyusedfortheesterlflcatlonlnclude
15 a lower C;.¢ alkanoyl group, such as acetyl group, an aroyl
group suchasbenzoyl group, andagroup derived fromcarbonic
acid such as benzyloxycarbonyl group and ethoxycarbonyl
'group. Examples of a group appropriately used for the
etherification include benzyl group, tetrahydropyranyl
20 group, t-butyl group, etc.

Examples of groups for protecting the phenolic hydroxyl
group of tyrosine include Bzl, Cl,-Bzl, 2-nitrobenzyl, Br-2,
t-butyl, etc.

Examples of groups used to protect the imidazole moiety

25 of histidine include Tos, 4-methoxy-2,3,6-trimethyl-
benzenesulfonyl, DNP, benzyloxymethyl, Bum, Boc, Trt, Fmoc,
etc.

Examples of the activated carboxyl groups in the
starting amino acids include the corresponding acid

30 anhydrides, azides, activated esters (esters with alcohols
(e.g., pentachlorophenol, 2,4,5-trichlorophenol,
2,4-dinitrophenol, cyanomethyl alcohol, p-nitrophenol,
HONB, N-hydroxysuccimide, N-hydroxyphthalimide, HOBt)) . As
the activated amino acids in which the amino groups are

35 activated in the starting material, the corresponding



To elimnate (split off) the protecting groups, there are used catalytic’
reducti on under hydrogen gas flowin the presence of a catal yst such as
Pd- bl ack or Pd-carbon; an 5 acid treatnment with anhydrous hydrogen
fluoride, nethanesulfonic acid, trifluoronethanesul fonic acid or
trifluoroacetic acid, or a mxture soluytdon of these acids; a treatnent
with a base such as diisopropylethylamne, triethylamne, piperidine or

pi perazine; and reduction with 10 sodiumin liquid amonia. The elim nation
of the protecting group by the acid treatnment descri bed above is carried

out general Moglt’%?ﬁ%?gﬁ% %grgrgf egg@r?él jmately -20C to 40C. In the acid

treat rrent i 0 ad scavenger such as ani sol e,
phenol , t hi oani sBbecliminatel (splix widrletsbe, o het himgdfdutes. there

1, 4- but anedi L9k Qx'seQir c&tgl%*ﬂér&e@d&é‘é%n unlaretrl”'ﬁszPBSen?géE, ‘3'1BhtII9FUP1%”y|

group known as the protecting group for the i mdazole of histidine is
renoved by aP¥eeaR@Rn?f vt t3R thvPheitth Forff P Ipdupuded cagdarie an

protecting gieuP @fe&hﬂehﬂdﬁiehoénh?&l@bﬁﬁhﬁﬂ}diréggg ehugiriateed by t he
aforesaid acid treat in the prese?i of 1 et h I;:[edlthl ol
1, 4- but anedu‘f‘%?%"f‘ne%‘é Pfc a8Ch§: 57t HPﬁﬁﬂﬁtW‘PﬁSH 8PR &l Fcéﬁicr‘? as a

d| | ut e sodi ubr hfjtluoxrodeet soladiiconoardmdkkutre soiomnien ofr ot @s¢ iaar def;
functional 95 0upesthahe ShouhdanBlalesudh RAVALYEACkBRLhRChEacHion of the

starting rraterlas prot ectlng oups rotecting
groups and sEievhylonine. Pa@@tfléﬁ@le@rsmpgraﬁwlev@ld ne@h@trt@a@tlut@n may

be appropy i a4 yusahert &6 & MRl | Sh¥ KNG O Q3PS £ @Rl pRURleicGlih gknown
means. 30 I n anot her ggt hod for obtaining the am des of the desire

protein or pAFPYRIPHE |?I‘éldfto‘?eae’3<‘%1?fb‘? de597d b aPRYRYES FOUFE DL YUhe
carboxy terngemérahinawaa dempethrkatreps dtasdesk idyt ey datd’°antot4cpept i de

h f d t d
[ ongt . Thoroar e 2588 ER SRR b R LT 2R K2l

protecting 1gca‘g¢1@m9rcﬁuqmesmnesﬂiﬁalplaemﬁ ndhjiragupt ofl & .ha -gagisiode chai n
15 p-cresol, dimethylsulfide, 1,4-butanedithiol or

1,2-ethanedithiol. Furthermore, 2,4-dinitrophenyl group
known as the protecting group for the imidazole of histidine
is removed by a treatment with thiophenol. Formyl group used
as the protecting group of the indole of tryptophan is

20 eliminated by the aforesaid acid treatment in the presence
of 1,2-ethanedithiol or 1,4-butanedithiol, as well as by
a treatment with an alkali such as a dilute sodium hydroxide
solution and dilute ammonia.

Protection of functional groups that should not be

25 involved in the reaction of the starting materials,
protecting groups, elimination of the protecting groups and
activation of functional groups involved in the reaction
may be appropriately selected from publicly known groups
and publicly known means.

30 Inanothermethod forobtaining theamides of thedesired
protein or partial peptide, for example, the a-carboxyl
group of the carboxy terminal amino acid is first protected
by amidation; the peptide (protein) chain is then extended
from the amino group side to a desired length. Thereafter,

a5 a protein or partial peptide, in which only the protecting



has been elinminated, and a protein or partial peptide, in which only the
.protecting group of the C-term nal carboxyl group has been elimnated are
manuf actured. The two proteins 5, or peptides are condensed in a m xture of
t he solvents described above. The details of the condensation reaction
are the sane as described above. Af tepqothe protected protein or peptide
obt ai ned by the condensation is purified, all the protecting groups are
elimnated by the nmethod described 10 above to give the desired crude
protein or peptide. This crude protein or peptide is purified by various

known bur | 14:6804 8 PRANS: cdypANY (Ao QLo A pEAThLOmaghves the

am de of the sired protern or pepti epare t Re 63t er | led protein
or peptide, Hag beemn @%amplnéte@heaadc%irmlrgmupaéﬁ1ﬁﬂepeaf—b@ﬁy i®rm nal

amno acid wﬁl&%@hqgseﬁew&@ctdﬁg gedudl sPhdle bOtBE‘ﬁl@ﬁEQ ddep@pgno  acid
ester, which is fol é procedure simlar to the preparation of the

am dat ed pr GTESYP Bﬁsﬁ’é*pﬁq ¢ 1‘&%@%‘3@81’@%“%3@“&&4TEHeéé“L"e‘PW?%’cP?)rot ein
or peptide. &0 Jéwtili?éé idte p&ﬂid&%éﬁ Bl 4 &ni:hﬁiﬁ@f%ﬂzﬁd? i $1o 1¥en s esent

i nvention ca acture ubljc Q t ha or

synt hesi s, %V’E%e‘g ViTg hgh té?’h flsc}/efd t?’r? fﬂggeﬁfggé e%tl dn with
an appropri a:'uee peptiaieses d%osrcn:ltead abbheda fitamr pbpmlr@ete@;tmdlmmtselrﬁ or
exarple, eltdeoilidh ondiand SYNtRASSEenAbnkbRlLd PRASE: Sy DLECS P MY De

used. That 1s, partial peptide or am no can construct the
parti al pept"}}b%P%éGCthEf?é“op’rP@s%ﬁ? eilidpaited ki shematdadkeesariPed he

remai ni NG paiioveey g itvee O dleGl reantauae pPhekeat bROp&pPURS. tHESE
protecting groups are renoved to 30 gjve the desired pe t|de Publicly

known met hodSF ¥t PRUTRIEhS i RFP e’t? et §bed Y ¢ e‘&rﬁ?‘ﬁg gr oups
are describadrifidgtien 5r)eahﬂu].OWyo;b)hlmlzBQdmnSblfyt&el\m&gofhﬂ:eécttio:Pept| de

Synthesis, 35 |nt rsci ence bl.i sh 0, 1966 ) Schroeder &
Luebke: The gf-'}epefésdgh ACSi eem'(J’(?f‘I rll‘e%s(flaéSS \Pr?g%(llrg %)6 Beg@ld‘g
To prepare the esterlfled protein or peptide, for

15 example, the a-carboxyl group of the carboxy terminal amino
acid is condensedwith a desired alcohol to prepare the amino
acid ester, which is followed by procedure similar to the
preparation of the amidated protein or peptide above to give
the desired esterified protein or peptide.

20 The partial peptide or salts thereof used in the present
invention can be manufactured by publicly known methods for
peptide synthesis, or by cleaving the protein used in the
present invention with an appropriate peptidase. For the
methods for peptide synthesis, for example, either solid

25 phase synthesis or l1iquid phase synthesis may be used. That
is, the partial peptide or amino acids that can construct
the partial peptide used in the present invention are
condensedwiththeremainingpart. Where theproductcontains
protecting groups, these protecting groups are removed to

30 give the desired peptide. Publicly known methods for
condensation and elimination of the protecting groups are

described in 1) to 5) below.

1) M. Bodanszky & M.A. Ondetti: Peptide Synthesis,

35 Interscience Publishers, New York (1966)



3) Nobuo Izumya, et al.: Peptide Gosei-no-Kiso to Jikken (Basics and
experinments of peptide synthesis), 5 published by Maruzen Co. (1975) 4)
Haruaki Yaj inma & Shunpei Sakaki bara: Sei kagaku Ji kken Koza (Bi ochem cal
Experiment) 1, Tanpakushitsu no Kagaku (Chem stry of Proteins) IV, 205
(1977) 5) Haruaki Yajima ed.: Zoku lyakyhin no Kaihatsu (A 10 sequel to
Devel opnment of Pharmaceuticals) , Vol. 14, Peptide Synthesis, published by
Hi r okawa Shoten After conpletion of the reaction, the product may be
purified and isolated by a conbination of conventional 15 purification

met hods such as 59'%gﬂkggg%&aithﬂﬁbﬁghs%hk'%%'%QaEQOk%%%e%qko$%%%%ﬁaphy’

| i qui d chromat ograp recrystallization To give the partial peptide
used in theNeve¥enk i(hGehii on. When the partial peptide obtained by the

above methods is3hnyaplibee @i, t R REPLI R GaNbGAR CORVHHLA dNto an
appropriate salt by a publicly known nethod; conversely when the partial
peptide i s obihkrRd(PASigssaprf PEPRFIMENESNCBePEBRIERt EATNERES 18 free form
or other s diptBreshegably f1aearby aopubkhbeky known met hod. The DNA encodi ng
the protein used. in the present 25.inventjan be any DNA sao .lgng as it
contains the basé’ "&d c%?%ﬂ@%ﬁﬁﬁdqﬂﬁé%ékﬁ%ggé{%é%e¥ﬁa?ﬁ5u§P§%§

i nvention dEsegai bedoalbeweca ThexBNALmeryt Al 50 iy gniet of nge Kewiad uDNA

genom ¢ DNA kEREAE ¥ -G DNA ggéggggsargqltQgscqhb§79r_tissues descri bed
above, cDNA |ibrary derived fromthe cells or 30 tissues described above

and synthetic DNA) ®R&upkdt pidmabedusedofdr T¥RE Wil &0y Kedy b aryp of
bact er i ophaggeqRk Y HevEDSPhEn t RITABIRHT Ha 8Bt 1 881 L) karo1l .N14 pddiptdiere, the
DNA can be anplified by reverse _transcriptase _polynerase chain reaction
(her ei naf t er SEBbPEFT &t eBUBE 8BERTOBCR) *RIFEH 2t SLRIFSBNA or NRNA fracti on
prepared fromthe 21 above-described cells or tissues. Specifically, the

DNA encodi ng t he ppratel.0ysed; Ll bRecnlr S980L: 41V eMd Y DsRMp e of
for exanple, a avi ng
purified and isolated by a combination of conventional

15 purification methods such as solvent extraction,
distillation, columnchromatography, liquidchromatography
and recrystallization to give the partial peptide used in
the present invention. When the partial peptide obtained
by the above methods is in a free form, the peptide can be

20 converted into an appropriate salt by a publicly known
method; conversely when the partial peptide is obtained in
a salt form, it can be converted into a free form or other
different salt form by a publicly known method.

The DNA encoding the protein used in the present

25 invention may be any DNA so long as it contains the base
sequence encoding the protein used in the present invention
described above. The DNA may also be any one of genomic DNA,
genomic DNA library, cDNA derived from the cells or tissues
described above, cDNA library derived from the cells or

30 tissues described above and synthetic DNA.

The vector to be used for the library may be any of
bacteriophage, plasmid, cosmid, phagemid and the like. In
addition, the DNA can be amplified by reverse transcriptase
polymerase chain reaction (hereinafter abbreviated as

35 RT-PCR) with total RNA or mRNA fraction prepared from the



t he base sequence represented by SEQID NO 3 or SEQID NO 5, 4, or any

. DNA having a base sequence hybridi zable to a DNA having the base sequence
represented by SEQ 1D NO 3 or SEQ ID NGO 4 under high stringent
conditions and encoding a protein which has the properties substantially
equivalent to those of the protein usgd in the present invention. 10
Specific exanples of the DNA that is hybridi zable to DNA having the base
sequence represented by SEQID NO 3 or SEQ ID NO 4 under high stringent
conditions include DNAs having at |east about 50% honol ogy, preferably at

I t about t | t about 70% h I , 15
east abou et?erah(?é;gélto dngéfbgrg;g%%%] Ye@t least abou onol ogy

much nore pr east about onol ogy, further nuch nore
preferably at | e8BechpbatldpothmBNagsneedi mpdthe prefeiapisediin edgt about

95% honol 0gYp rd Sed 1€nbase i SRAUMENEE &ecmee§gntf%4éw Q@ | PONA hav Phg SEQ I D
NGO 4. The hpf)rldl zaIll on éan be caraple out §fu aIchy known 20 net hods
0

or by a nodi #7¢H3sGnSERERREE, r?%?‘a%%%l"nﬁé’y SEROHRING 3toT 57 ALt ¥od
descri bed.i M MyreaulanNs 4w 1Y)y a?2bBd sBds eqdenc Sangyviki £2ibBd .to. aGokA Spri ng

Har b L P j | [ I b
uaed accor di 1% ebrRE(THETONE 20 “HRe MraRh P AR AL U PEEE
protocol . - 25100 hybrumkdeat hdgh cavr begert r¢eud but ops edred athgodiwiera hi gh
stringent Coﬁ%ééﬂp%vhlyiehglsg&é :'og%wle%ogq Islt%%ég%%rgt &u?%@lé‘ﬁ@ for,

exanpl e, those 1n a sodi um conce tion at a out out 40 mM
preferably abouthase i tehabereton nised 0 3ohe eppeyerurEnvenhbout 50C to

about 70fg prefesgblysabotskampDls tPr atbf&ﬂnn%@haltn1eaﬁ§bgya§§abm¥b£bdl zation
conditions in a sodium.concentration at about 19 a tenperature of

about 65C arNHAJWRVIteiEls R SMFEIVENES FedFasynted PfeSBﬂAIBnI’ISdu fig the
protein 35 JBBEQIID WO : adrund each tiyls @gud hgenteps ed ol enls liychE@el ENAO 22 1,

e L T e U N e
am no acid S@Qﬁjéﬂ%’@lmm eggneadreb’g’,erably at 1east about 70% homology,
15 much more preferably at least about 80% homology, further
much more preferably at least about 90% homology and most
preferably at least about 95% homology, to the base sequence
represented by SEQ ID NO: 3 or SEQ ID NO: 4.
The hybridization can be carried out by publicly known
20 methodsorbyamodification thereof, for example, according
to the method described in Molecular Cloning, 2nd Ed., J.
Sambrook et al., Cold Spring Harbor Lab. Press, (1989). A
commercially available library may also be used according
totheinstructionsof theattachedmanufacturer’'sprotocol.
25 The hybridization can be carried out preferably under high
stringent conditions.

The high stringent conditions used herein are, for
example, those in a sodium concentration at about 19 mM to
about 40 mM, preferably about 19 mM to about 20 mM at a

30 temperature of about 50°C to about 70°C, preferably about
60°C to about 65°C. Inparticular, hybridization conditions
in a sodium concentration at about 19 mM at a temperature
of about 65°C are most preferred.

More specifically, as the DNA encoding the protein

35 having the amino acid sequence represented by SEQ ID NO:



SEQ ID NO 2, there may be enployed a DNA containing a DNA 5 having the
base sequence represented by SEQ ID NO 4. The DNA encoding the parti al
peptide used in the present invention may be any DNA so long as it
contains the base sequence encoding the partial peptide used in the
present invention described above. The, DNA nay al so be any of genomic 10
DNA, genomc DNA library, cDNA derived fromthe cells and tissues

descri bed above, cDNA library derived fromthe cells and tissues described
above and synthetic DNA. Specifically as the DNA encoding the parti al

peptide —used it} d,ne p) iy BE mﬂégg{ilgrhNA Q%he %Xn%ea%&?ic}}’a‘%ﬂnggp hel> one

of a DNA havl hg apart arnin base “sequence re esent ed by
SEQ | D NO 3base SEQuIeDCNG eHr e seDNAd ha\ﬁFngIDall@as% e e BA lepigioiddingabl e t o

a DNA havi ng f, 86 RASE: 15 SNBSS three%‘:?ﬁér‘é@gdb&eqﬁfé?xé@ﬂ\égre%é}{te%@ﬂ D NG 4

under high stringent conditions and containing a part a DNA encoding a
protein 20 h3&®ng AP aéti Theyesuds mhereilioy edqai B e?ﬁn’f"l‘)lrfh%Q HPNhe

protein usedhinihfietReesgBt bayeBhtenrephdskheehi k9. sedhepDNG :hybri di zabl e

to the base sequepce re resgnted b SEQb 57) NO. 3. or ESID NO. 4 has the

same i gni {1 cancane U HEREPRDRE T BE RABOU PSS AL ABALT bhe resent

hybri di zat | obnwaedt i be haghbstanndgeyi scn:dn:mg iagnst tt leain team sheehesdais@ e t he

same as thosgegﬁéﬁéébeﬂco@mﬁyeﬁhﬁga@t Befit16boning & R Lhakqmpl et el y
part use

encodes the protein or pt| int gresent invention 30
(hereinafter 1%6%F1%§er$§rrélbfdr@‘?@ﬁ’$ ea'htedD%mﬁbreﬂ;ﬁrcb giamyYo? f Y@ OFri€s ent

'nVentloﬂ)'nDﬁESQjéﬁ&ﬁEktﬂN%kQH%&%&Q'a@@NAe&EEQ$§BOﬂr8$ the dVAss em@odi ng

the sane), the DNA nm lified either PCR, usi_n nt heti.c DNA
primers cont %ﬁ’ AT RY dﬁsﬁérltbegr@?%e b&?é‘@é&i@%@dﬁlt’ﬁ@ f%rod'ilé’ﬂﬁ 6185 he
present inveamhdobisetiesheeDblAibadeabedei ahd agpn2BetappDMAri ate vector

be screened by MYBLLAETaLA90 UL bo k0S| ok NS LIAQIRNL 07 payfieti o DA i

that encodes a pat e regron of° tern
inventi on. used in the present invention, there may be employed any

15 oneof aDNAhavingapartof aDNAcontaining thebase sequence
represented by SEQ ID NO: 3 or SEQ ID NO: 4, a DNA having
abase sequence hybridizable toaDNAhaving thebase sequence
represented by SEQIDNO: 3 0or SEQIDNO: 4 underhighstringent
conditions and containing a part of a DNA encoding a protein

20 having an activity substantially equivalent to that of the
protein used in the present invention, and the like.

The DNA hybridizable to the base sequence represented
by SEQ ID NO: 3 or SEQ ID NO: 4 has the same significance
as described hereinabove.

25 Methods for the hybridization and the high stringent
conditions that can be used are the same as those described
above.

As a means of cloning a DNA that completely encodes
the protein or partial peptide used in the present invention

30 ({hereinafter sometimes merely referred to as the protein
of the present invention in describing the cloning and
expression of the DNAs encoding the same), the DNA may be
amplified either by PCR using synthetic DNA primers
containing a part of the base sequence of the protein of

35 the present invention, or the DNA inserted into an



The hybridi zation can be carried out, for exanple, according 5 to the

. method described in Ml ecular doning, 2nd (J. Sanbrook et al. , Cold
Spring Harbor Lab. Press, 1989) . Wiere the hybridization is carried out
using commercially available library, the procedures may be conducted in
accordance wth the protocol described,i,n the attached 10 instructions.
Substitution of the base sequence of Dﬁ& can be effected by publicly known
met hods such as the ODA-LA PCR nethod, . the Gapped dupl ex nmethod or the
Kunkel nethod, or nodifications thereof by using publicly known kits

avai l able 15 as Mt anTM tapT ured b
Takar a ShUZC)QEFOPEiSis Veég%r'ﬂ? onegghﬁ%%eng g$ ?%égﬁr gvﬁe%an be Y
used as it a Qa@epe@dvng fipamenty p@s%y@theticcpé@l r-édt erfexteslageasrton wth
a restricti Qi eNA%TR Q ga.Lf tneragﬂétﬂlo&t@{n %ﬂ 't'ﬂléefnrggehge:{ﬁ’&é’ntirgﬁ’ DNA nmay

contain ATGas a translation initiation codon at the 5 ‘end thereof and
TAA, TGA or WaéradwaﬁépatqadhbeF@rrmlﬁé?t%h éeaﬁaatplt%eaeco%m her eof .

These transl@diome rh@iﬁé@ta@@gﬁmaeimmié@@la:@d@mww aps® be. added by
using an appr

t het DNA adapter. 2 t f
the protei'n H™ ’F\%%F«‘és nt' %Plﬂéesrﬁﬁ’dﬁg ggﬁggé Lt‘?i’n g‘é%rpé‘ﬁ :‘)gpw%?e(gﬁglreo by
(a) eXC|S|ngthékﬁyh&&diﬁdtimw\isagmﬂniedy@mtpmgiﬂbwcemmeﬂchgllhe protein
of the pres%@&aif%ﬁﬁglfqbr%%% d t?@ céagg%éqgaéhgetﬁghd$£€%gEPﬁ with an

oWn a pronoterin

appropri ate expression Vec ream [ vector.
Exanpl es of ad¢eoxdznees wihth uthe phrerdcel déesoribedrim thecattacked.
PBR322, RBR3Z5s+ PR ZonPUCL3), plasnm ds derived fron1BaciIIus subtilis

(e.g., pUB110, pTP5, pCl94) éﬁplasnids derived fronuﬁgast g
pSHL5), 35 bact e$PBﬁﬁa§%§l% Hhe basggrauence of AN Pn\her%é %Céﬁéh 24 as
retrovirus, pAaGRIBI oMW Nttfowbaddpas Whcteta®. the 0bhl-LAaBCRAReHod pXT1,

PESéﬁ?yban; FEN/%§%é§#% 3%%* %%ghoghgrp£onnﬁunkef ekhoéhe Present

modifications thereof byusingpubliclyknownkitsavailable

15 as Mutan™-super Express Km, Mutan'-K (both manufactured
by Takara Shuzo Co., Ltd.), etc.

The cloned DNA encoding the protein can be used as it
is depending upon purpose or, if desired, after digestion
with a restriction enzyme or after addition of a linker

20 thereto. TheDNAmaycontainATGasatranslationinitiation
codonat the5' end thereof and TAA, TGAor TAGas a translation
termination codon at the 3' end thereof. These translation
initiation and termination codons may also be added by using
an appropriate synthetic DNA adapter.

25 The expression vector of the protein of the present
invention can be manufactured, for example, by (a) excising
the desired DNA fragment from the DNA encoding the protein
of the present invention, (b) and then ligating the DNA
fragment with an appropriate expression vector downstream

30 a promoter in the vector.

Examples of the vector include plasmids derived form
E. coli (e.g., pBR322, pBR325, pUCl2, pUC13), plasmids
derived from Bacillus subtilis (e.g., pUB110, pTP5, pC194),
plasmids derived from yeast (e.g., pSH19, pSH15),

35 bacteriophages such as A phage, etc., animal viruses such



promoter if it matches well with a host to be used for gene 5 expression.
In the case of using animal cells as the host, exanples of the pronoter

i nclude SRa pronoter, SV40pronoter, LTR pronoter, CW pronoter, HSV-TK
pronoter, etc. Anong them CM (cytonegal ovirus) pronoter or SRa pronoter
is preferably used. Wiere the host is bggteria of 10 the genus
Escherichia, preferred exanples of the pronoter include trp pronoter, |ac
pronoter, recA pronoter, yPL pronoter, |pp pronoter, T7 pronoter, etc. In
the case of using bacteria of the genus Bacillus as the host, preferred

exanpl e of thg PéE’PB&?{uS‘S \ﬁ] %WP}&‘ . B JPHP% o 015 aﬁenp 1Rr oot er,

etc. Wien yeast 1S used preferred  exa e "promot er
are PHOB proastehrl- PEK pX@theRC/C@KP PROBEYT , pADHAﬁV@ﬁﬁmeﬁtcetc When

insect cells ar eTH§egro@r§tEpeu£@§t1’n RS B%@.@n@xﬁﬂ%ﬁ&% hd$ BU QERL er
i nclude polyhedrin pronpter, P10 pronoter, etc. In addi tion to'the

f or egoi ng ex%ﬁ%m%gert%%1éxﬁ?é§§?§ﬁwe¥hdﬁdﬂlﬁa?°$ﬁﬁﬁhéﬁ vpet ol 192 Eont ai n

an enhancer, eRspbsSiog. & B cadepdt ufifdintin@n segnal as aseheEtd,on
mar ker, SV40 IE§L|cat|on orlgln &hEFEI nafter someti nes abbreV|ated as
SV40ori), et TERAAPICESTYT PERBCSE e]tﬂ‘?]o TR RET TIRHTdeS BE0 BENVQEEE ol at e

reductase (heTkipadmoeersoMEVi pesmabbrevHaVedk asodbfte), gene.[ met hotrexate

(MIX) resi stancekmonam@hghl | iy r<%§»t%ﬁn%@%1%%q%g%her% [’ ORI Mes

abbrevi ated asAnmpr), nycin resistant gene nafter soneti nes
abbr evi at ed pa@mq\régrlmmfreé@bsltmnée)i Rrere thepdesitcuf fachgweia @¢ffr 30

gene is Wsedt@s ddifu$HRHd AN K@kt eir?@adBkEmpeB8- Sefdid @rlonhticnese
hanmster cells, selection can also _be nade on a thym dine free nedium |If

necessary, a-RFHhaf SEQUBRCEOLRAt HACCRESTRICER  arShBsPIPRs8dedFh the N
term nus of phemptetei Ilplﬁ)fpi‘ditﬁopéﬁserﬂ pXma twenteon. IExahd exasef offhe

si gnal seque t..C b 5 e PhoA si seguence, Cnp si gna
@gln%% cté¥1a8f3§1u %nué% T? g@ﬁehoék efe

sequence, etc case 1 'ng bac el’l a e genuspéscherl chia as
t he host; aemphg@%ltgwﬁaprg@qm@ﬁceres@b@l Ipls@mpm:gnaﬂPOs?e@u@n@@,eret C.

15 penP promoter, etc. When yeast is used as the host, preferred
examples of the promoter are PHO5 promoter, PGK promoter,
GAP promoter, ADH promoter, etc. When insect cells are used
as the host, preferred examples of the promoter include
polyhedrin prompter, P10 promoter, etc.

20 In addition to the foregoing examples, the expression
vectormay furtheroptionallycontainanenhancer, asplicing
signal, a poly A addition signal, a selection marker, SV40
replication origin (hereinafter sometimes abbreviated as
Sv40ori), etc. Examples of the selection marker include

25 dihydrofolatereductase (hereinafter sometimes abbreviated
as dhfr) gene [methotrexate (MTX) resistancel, ampicillin
resistant gene (hereinafter sometimes abbreviated as Amp”) ,
neomycin resistant gene (hereinafter sometimes abbreviated
as Neo’, G418 resistance), etc. In particular, when dhfr

30 gene is used as the selection marker using dhfr
gene-deficient Chinese hamster cells, selection can also
be made on a thymidine free medium.

If necessary, a signal sequence that matches with a
host is added to the N-terminus of the protein of the present

35 invention. Examples of the signal sequence that can be used



in the case of using bacteria of the genus Bacillus as the 5. host; Ma

. signal sequence, SUC2 signal sequence, etc. in the case of using yeast as
the host; and insulin signal sequence, a-interferon signal seguence,

anti body nol ecul e signal sequence, etc. in the case of using animal cells
as the host, respectively. 10 Using thg vector containing the DNA encoding
the protein of the present invention thus constructed, transformants can
be manuf actured. Exanples of the host, whichmaybe enpl oyed, are bacteria
bel onging to the genus Escherichia, bacteria belonging to 15 t he genus

Bacil lus, ye S ec ific
exanpl es of ﬁé ’Pgacr%‘[ g%ngg % ugelnn%Se E)ﬁf)ﬁmsdlgden er| cef"n a i n??ﬁ%e
Escheri chi a c@$¢ of1ws DM bpRteg.iaNaf lthe gerus ES@lherl;lCSS}lA as ghe oot (1968) ],

JMLO3 [ Nucl e o o of
ol P e o PETlh, H8LIO Lgpit ie

Bi ol ogy, 41,in C89699F  uHH b[aGér?étliac§f Bhe gemng BesA)luseps. thRanpl es
of the bact e balmnd ighd10 stehﬁ S sl klignall BehudacBacktbusigubtilis
M 114 [ CGene, 24 255 é 983 25 207-2 Jour nal % BIOCQEH]SIF 95, 87

e

(1984)], et ctPBGRTT e3f of S YRAsY 77k e’ c%?n%?on% IREP R SBREF Ap2,
AH22R-, NA87sdduen®KDo50Rn t20Fekn Sd:bhamssmplmmryampbmﬂg m&CY €104 3,

NCYC2036, Pi ris K e le ' t: | l.s,kncl ude
the virus AckPUe 33 Sl ebs Hi S AR ecEr o k¥ Eifini bRa 8af)
deri ved fron¢h¢nhb$htes¢$9ﬁﬁtﬁV61Ychoplu5|a ni, High Five TMcell derived

from egg,qof Tr'CﬁQPh&%h%JBct&@EbﬁtQ?hhM&QﬂHﬁW%@EEB%EB%tHH sstepg, cells
derived from Estignena acrea, etc he virus Bonbyx nori N

cel | (BN ce?f)thepreseny §n1Y§é‘(}1°I§x§H‘BFe§°BFtFH§tSﬂ CEFRNSFOER2RER be used
are Sf9 26 csﬁlﬁe(dgKizéiidﬂéa) , Sf21 cell (both cells are described in
Vaughn, J. L. et_al

for exanpl e al 5}@13p%?sg5%§hﬂ%% wi,é%hzmlgy %%I?“Z))loye%t' Carepgaépgrigsem
belonging to the genus Escherichia, bacteria belonging to
15 the genus Bacillus, yeast, insect cells, insects and animal
cells, etc.

Specific examples of thebacteriabelonging to the genus
Escherichia include Escherichia coli K12 DH1 [Proc. Natl.
Acad. Sci. U.S.A., 60, 160 (1968)], JM103 [Nucleic Acids

20 Research, 9, 309 (1981)], JA221 [JournalofMolecularBiology,
120, 517 (1978)], HB101 [Journal of Molecular Biology, 41,
459 (1969)], C600 (Genetics, 39, 440 (1954)], etc.

Examples of thebacteriabelonging to the genus Bacillus

include Bacillus subtilis MI114 [Gene, 24, 255 (1983)],
25 207-21 [Journal of Biochemistry, 95, 87 (1984)], etc.

Examples of yeast include Saccharomyces cereviseae AH22,
AH22R’, NA87-11A, DKD-5D, 20B-12, Schizosaccharomyces pombe
NCYC1913, NCYC2036, Pichia pastoris KM71, etc.

Examples of insect cells include, for the virus AcNPV,

30 Spodoptera frugiperda cell (Sf cell), MGl cell derived from
mid-intestine of Trichoplusia ni, High Five™ cell derived
from egg of Trichoplusia ni, cells derived from Mamestra
brassicae, cells derived from Estigmena acrea, etc.; and
for the virus BmNPV, Bombyx mori N cell (BmN cell), etc.

35 is used. Examples of the Sf cell which can be used are Sf9



be used [Maeda et al., Nature, 315, 592 (1985)]. 5 Exanples of animal cells
i ncl ude nonkey cell COS-7, Vero, Chinese hanster cell CHO (hereinafter
referred to as CHO cell), dhfr gene-deficient Chinese hanster cell CHO
(hereinafter sinply referred to as CHO (dhfr) cell) , nmouse L cell, nouse
At T- 20, nouse nyeloma cell, rat GH 3, nﬁgan to FL cell, etc. Bacteria

bel onging to the genus Escherichia can be transfornmed, for exanple, by the
nmet hod described in Proc. Natl. Acad. Sci. U S A, 69, 2110 (1972) , GCene,
17, 107 (1982) , etc. 15 Bacteria belonging to the genus Baci |l us can be

transfor ned, 51‘99% TK?qg?@LPy%ipe eﬁpogepfsggd@gans orrre IS% 1% %ener al

Ceneti cs, ast can or exanple by
the method dest&%@@nlﬁfwﬁthedsaln:Ethﬁwbogy3 1243 - 282- EEWTDLQQIF 20

Proc. Natl. AcadagSghe hsedt, 6 ei9%81€19381)ar\ﬁ‘at ©f BbHASFLIm & g o1

i nsects can be transforned, for exanpl e, accord g to the nmethod descri bed
in Bi o/ TechnBFod§ede [Magdasst198g), Natureanphalr S8Rl <1888 e transf or med,

for exanpd e, accexdinpdes25ft antih@1meichad deis:qwdféedmolnnte%icléq 1Kmkl:v,( Cel |
Engi neeri ng) extra |ss e 8, Shin galbo $ %aku %1 ken Proto New Cel |
YRR )

Engi neering EXp8riTEHIST® 8F&€E1fe tfﬁUBFFgﬁﬁﬂgﬂVS unsha)
, orVirol ogycHE62¢ed5b, (Qst)geﬁhugefuheenmaﬁs1h@ﬁﬂ&hﬁ@5teanseﬂdrﬂﬂ@ wth

{he CXPress: Oer 30nUEOL 1S N 81y oo DVABa6TGANG 1 0e P gksin, oan be

obt ai ned. Were t ost 1s bdacteria belongin enus ~Escherichia or
t he genus Bakif%lk, RN AdTsTh miv s€aRYs Om&pﬁﬁébrlﬁ@éﬂviéhlﬁwﬂ@@ ina
liquid nﬁﬂIUﬁLMBé@m ceptains 35 materials required for gromﬂh of the
t ransf or mant such as 27 %arbon sources, nitrogen sources,, |norg%d=e

xtrin,

materials, etc. PESARPFAs PSR ORI Gat ot S0 drles BSOS Qiid 5o
sol ubl e starchansformnsé, Bir exaepanrpl bg tie ilee hoid degenibed in Proc.

Natl. Acad. Sci.U.S.A., 69, 2110 (1972), Gene, 17, 107 (1982),
etc.

15 Bacteria belonging to the genus Bacillus can be
transformed, for example, by the method described in
Molecular & General Genetics, 168, 111 (1979), etc.

Yeast can be transformed, for example, by the method
described in Methods in Enzymology, 194, 182-187 (1991),
20 Proc. Natl. Acad. Sci. U.S.A., 75, 1929 (1978), etc.
Insectcellsor insects canbe transformed, for example,
according to the method described in Bio/Technology, 6,
47-55(1988), etc.
Animal cells canbe transformed, for example, according

25 to the method described in Saibo Kogaku (Cell Engineering),
extra issue 8, Shin Saibo Kogaku Jikken Protocol (New Cell
Engineering Experimental Protocol), 263-267
(1995) (publishedby Shujunsha), orvVirology, 52, 456 (1973) .

Thus, the transformants transformedwith the expression

30 vectors containing the DNAs encoding the protein can be
obtained.

Where the host is bacteria belonging to the genus
Escherichia or the genus Bacillus, the transformant can be
appropriately cultured in a liquid medium which contains

35 materials required for growth of the transformant such as



sources include inorganic or organic materials such as 5. ammonium salts,
.hitrate salts, corn steep liquor, peptone, casein, neat extract, soybean
cake, potato extract, etc.; and, exanplesof the inorganic materials are
cal cium chl oride, sodium di hydrogenphosphate, nagnesium chloride, etc. In
addition, yeast, vitamns, growth promyting factors etc. 10 may al so be
added to the nedium Preferably, pH of the nedium is adjusted to about 5
to about 8. . A preferred exanple of the nediumfor culturing the bacteria
bel onging to the genus Escherichia is M@ nmedium supplenented with glucose

Gonet ) oa, APt sbllF GE pi b bl (80r 02 D XRBE LIRS KT G U R L BL
necessary, Exanmihgsaf dichcasbdn sgulrgegcipcilodacgtiucanebededtieinto the

medi um t her ebyy {19 &Cdd ke, thec LI ELC effé;@érﬁﬁiéy oW@t‘ié’ ﬁb@r@&&ﬂ eria
bel onging to the genus Escherichia 20 are use host ,

t ransf or mantSYEr ¢ 1SL ¥iR tiRRERRP I GtonmRTganse m@?@%%%u%“ﬂ@@? or about

3 hours ts0 adimwbiniAdn sBoWES. nitraesessaly, cbhe £téddpine gy ,bgepesaé ed or
agitated. Where the bacteria bel on% lgg to_ the %fnus Bacillus are used as

the host, 't R FHhsfEATafit *F8 Eul t 2Reita P38 §KtABGIr 3B°C to about
40' C for abmid Sekamp se$ o faiimut n @vg dvoli matbhaésemaw,citmmhud)rnde, can be

aerajted or '&at;“gdd )yg‘&eéi ﬁ?%]pljrgtgserga nlmIallF h&gior{&' Bos sfﬂgmant is

cultivated, Tor exarrp der's K. L. et
al ., Proc. Nedditiemdyesst. Visaminsz7 grow th5050Mmes80y faekora GSEFrredl um

suppl enmept e%égv bRsB roYaGadas PRe nfdidin [ BtLEBEab By, AH 8% tHe mefL@R- Natl.
Acad. Sci . 81, 5330 (1984) ] . Pref erabl y, pH of the nmediumis

adj ust ed tol%tﬁﬂftu%t?% EDAROBE I ntYetRYYF,8the transformant is
cultivated at abmuprefetréd eb&uﬁlaﬁf&ﬁerma@m Pdr hewl suBbngotmdout 72

hours. If n cessar e cul ture n be aerate ted.. Wiere
i nsect cell gb or b n%dec eg argelnlfset(f as et ﬁgnﬁos%scgfaﬁéc{lrlgnsgoélga ?dlum
cul tivat ed isypdlemextedlw tiarabecgse and Casamino acids [Miller,

15 Journal of Experiments in Molecular Genetics, 431-433, Cold-
Spring Harbor Laboratory, New York, 1972]. If necessary,
a chemical such as 3pP-indolylacrylic acid can be added to

the medium thereby to activate the promoter efficiently.
Where the bacteria belonging to the genus Escherichia
20 areused as the host, the transformant is usually cultivated
at about 15°C to about 43°C for about 3 hours to about 24
hours. If necessary, the culture may be aerated or agitated.
Where the bacteria belonging to the genus Bacillus are
used as the host, the transformant is cultured generally

25 at about 30°C to about 40°C for about 6 hours to'about 24
hours. If necessary, the culture can be aerated or agitated.
Where yeast is used as the host, the transformant is
cultivated, for example, in Burkholder's minimal medium
[Bostian, K. L. et al., Proc. Natl. Acad. Sci. U.S.A., 77,
30 4505 (1980)] or in SD medium supplemented with 0.5% Casamino
acids [Bitter, G. A. et al., Proc. Natl. Acad. Sci. U.S.A.,
81, 5330 (1984)]1. Preferably, pH of the medium is adjusted

to about 5 to about 8. In general, the transformant is
cultivated at about 20°C to abou_t 35°C for about 24 hours

35 to about 72 hours. If necessary, the culture can be aerated



I nsect Medium (G ace, T. C. C, Nature, 195, 788 (1962)) 5 to which an
appropriate additive such as i mobilized 10% bovine serumis added.
Preferably, pH of the nediumis adjusted to about 6.2 to about 6. 4.

Normal ly, the transformant is cultivated at about 27C for about 3 days to
about 5 days and, if necessary, the culjyure can be aerated 10 or agitated.
Where animal cells are enployed as the host, the transformant is cultured
in, for exanple, MEM nedium containing about 5% to about 20% fetal bovine
serum [ Sci ence, 122, 501 (1952)], DVEM nmedium [Virol ogy, 8, 396 (1959)],
15 RPM 16400?8&9%nge Journal of the American Medical Association, 199,
519 (1967)], 199°nedrum [ Proceeding of the Society for the Biol ogical

Medi ci ne, 73, 1 Fhe56) ipsecst cellpr efreralsiegtspEref usied msditde ibosddj ust ed

to about 6 tpyabpplnsBordhfet 1aNSHOETRAL liS 1YSURLLY GUlibivat @4 sl :@bout 30C
to 20 about 40C for about 15 hours to about 60 hours and, if necessary,

the cul ture tafepe Medhvld(®Faagi tht & Ps I Ded HbovVd8 tiHE63dt ei n of

the present t&wemd ¢RMan CasH 6o PI HEkbiCeIh i T vl dl A |ivomabl LtihR T alds
menbrane, or, extracel | ul arlé af t he transfroLr mant . %5 The praqotein of the
present inveR?YORecRRTBB L8pafae8d FARGSpariYie® Pomttive "EF 4Ty € Sdescri bed

above by theadjostewi ng pbocedéar 2stoWabnutthé . gr.oNeirmadfl yt, hehegr esent

i ti i f : I s, -t t |
12"°30 col | ot art P rRing PTG B 8 B POl 2Rogn e PO st edpended

in a appropriae®omi daysmedt AdnRe o FRATY ortheer 11 tise geanb giagm@dtedd by
publ i cl y;knoyp gﬁihg)ggdsuch as ultrasonication, a treatnent wth |ysozyne
and/ or freeze-thaw cycli ng{L followed by centrifugation, 35 filtration,

etc. Thus, the cPO8ECeRPAEEL GFlLRe 3FFottdiPH o¥ed B¢ dshindd'® The buffer
used for thetpinsedomestnmby cobtared anpr dbei exaogillel, eMESU@RAASRIMUr €ea OfF

guani dine_hyd0Rel 91 h98mou?s c3UHAR 6% £2US AT LOPu AT cst e When
122, 501 (1952)], DMEM medium [Virology, 8, 396 (1959)1],

15 RPMI 1640 medium [The Journal of the American Medical
Association, 199, 519 (1967)], 199 medium [Proceeding of
the Society for the Biological Medicine, 73, 1 (1950)1, etc.
Preferably, pH of the medium is adjusted to about 6 to about
8. The transformant is usually cultivated at about 30°C to

20 about 40°C for about 15 hours to about 60 hours and, if
necessary, the culture can be aerated or agitated.

As described above, theproteinof thepresent invention
can be produced intracellularly, on the cell membrane, or
extracellularly of the transformant.

25 The protein of the present invention can be separated
and purified from the culture described above by the
following procedures.

When the protein of the present invention is extracted
from the culture or cells, the transformant or cell is

30 collected after culturing by a publicly known method and
suspended in a appropriate buffer. The transformant or cell
is then disrupted by publicly known methods such as
ultrasonication, a treatment with lysozyme and/or
freeze-thaw cycling, followed by centrifugation,

35 filtration, etc. Thus, the crude extract of the protein can



is secreted in the culture broth, the supernatant can be 5:. separated,
.after conpletion of the cultivation, fromthe transformant or cell to

coll ect the supernatant by a publicly known nethod. The supernatant or the
protein contained in the extract thus obtained can be purified by
appropriately conbining 10 the publicly known nethods for separation and
purification. Such publicly known nethods f or separation and purification
i nclude a nmethod utilizing difference in solubility such as salting out,
sol vent precipitation etc.; a nethod mainly wutilizing difference in

ol ecul ar vl gt S Aoy fiLalysd S wBRAULSL 0 bEBLLAN,05la ] LERERLRON.

SDS- pol yacryT a rop oress; Cetc
di fference |ﬂpr@lt@atnrmdcﬁaeg@usmchsalsreiaonrmmw@echvénacbgpapﬂy, etc.;

a method utibiz QQrf’ééEEﬁ@%%rﬂ s $REGIH £- méwmétyc SWﬁQneene eigtgahy
chromat ogr aphy, etc. thod utilizing 20 difference in ophobicity

such as reve%%esﬁﬁﬁgeeﬁlﬂ% thye iU iR @ 19 Ui &h@hﬁﬁﬁﬁFﬁﬁﬁéﬁﬁycaétEe ©a

met hod uts.l i gépgradedf ed £06e ddlnpﬁé)@i&iltdﬂ q;rﬁoemtltabbeftl@sl from the
i soel ectrofocusin n thus

| t
bb el nod 1o FranPorBer b rr e 8581120 i suhCEaabaR0 2 LBEP AL E P val

by publicly known meehddds or nodifications thereof. On the other hand,

when the protei t vert ed
into the free fo’rilmleoru%)é tJblrgﬁfh-f é?é?}eger en saﬁdt &Bﬁ&ugﬁ cgggknown
met hods or n'ghwu@lawmedtmém pu3d fited pvoeepmoprédtedd pymbhring

recombi ngnt  £RE 1l rc@%tﬁﬂlown Rlelt @b lsOF OF s@EB?EtEBﬁ aﬁ&ﬁ’bﬁk?@ibQ@aoW th an
appropriate _protein-mdifying enzyme so that the protein can

approprlatel§uﬁB@WH%%TH%ﬁ$ﬁN%F@prdﬁéﬁﬁvéePﬁéaﬁéPVﬁEﬁiPHélflEﬁéﬁﬁPes of
t he protein-ihdligeng waezyse utrncahm@g iFfetente dhyeBlluyppsiny aaghnyl
endopept i dase

pr.qot.ei n klngsev ng A g:qese ang thg#@éﬁ dr'nl'he resence
of the thus %?38&2&39&%% ef R*§F iPé’%préJs AL 9vBRT T 67 TR R 8e{1e¥m ned by
a binding testilbzangabdiference in molecular weight such as dialysis,
15 wultrafiltration, gel filtration, SDS-polyacrylamide gel
electrophoresis, etc.; a method utilizing difference in
electric charge such as ion exchange chromatography, etc.;
a method utilizing difference in specific affinity such as
affinity chromatography, etc.; a method utilizing
20 difference in hydrophobicity such as reverse phase high
performanceliquid chromatography, etc.; amethodutilizing
difference in isoelectric point such as isoelectrofocusing
electrophoresis; and the like.
When the protein thus obtained is in a free form, the
25 protein can be converted into the salt by publicly known
methods or modifications thereof. On the other hand, when
the protein is obtained in the form of a salt, it can be
converted into the free form or in the form of a different
salt by publicly known methods or modifications thereof.
30 The protein produced by the recombinant can be treated,
prior to or after the purification, with an appropriate
protein-modifying enzyme so that the protein can be
appropriételymodifiedtopartiallyremovethepolypeptide.
Examples of the protein-modifying enzyme include trypsin,

35 chymotrypsin, arginyl endopeptidase, protein kinase,



| igand and by an enzyne i mmunoassay using a specific 5 anti body. The

anti bodies to the protein or partial peptide, or its salts used in the
present invention nay be any of polyclonal and nonocl onal antibodies, as

| ong as they are capable of recognizing the protein or partial peptide, or
10 its salts, used in the present invenfjon. The antibodies to the protein
or partial peptide, or its salts used I1n the present invention
(hereinafter sonetines sinply referred to as the protein of the invention
in describing the anti bodi es) nay be produced by a publicly 15 known nethod

of producing e Eghgggyagﬁ apti sgpdm using the protein of the invention
as an antigeﬁ. F reparation of nonoclonal antibody) (a) Preparation of

monocl onal anti b@dp-preotkringicdie shuseruqrdpephedh athehprassant

invention is;adaheighessd bd Qe‘&%&%ﬁ'e@ogﬁda ANHBIRy flelshet osPli1glne 1¥a
together with, carriers or diluents to the site where the praoduction of

antibody is pogars| anByb¥nanaRENMSt FEMUSRASERYoMFENSt & SPECErdticat e t he
anti body prodheibyvyy upon the 25 administration, conplete Freund's
adj uvants or inc | et Freund' s gg% vant s, m be adm nj st ered The

t

admministration  PORLEREEPIIRERr FBEBEIP NS Byt Ao 1 b REBE Wik
twice to tentsiaeitpnusetiain Ekanpkeseoft nheeampbmcabWebwa@mwbbdoded

ani mal s are %Pb@!énaia&?&tn%néj@ﬂ%aﬂ%{ﬁ%cﬂses, 3Q LGS af Aley SHEEP,

goats and chickens, wth the use of mce and rats being preferred. In the
preparati on 6?13%?‘180‘]’%#6?!00&&1143’6@/ Hreodueitegn e8Pt h2 et R bl Pd&F ani mal |

e.g., mee, igpuBhzed, V\hEEd 2H anki geRswher enRehftaoanti body titer is noted
is selected 35 tgen spl.een.or Ixnﬁg node is collected after two to five 31
HP 4EFoh%a

days fromthe fif © RT? bOHY-PF RALT Y R 1 %oMai ned

therein are fusedadthunydl onatkbel bsekeam ihoenzdion dhehretiemdzeirc ani mal to
gi ve monocl opgl  3LLRAGY 1Y 29¥E LD aNPL L AP o MERSWRPRDY Q@ ANt | DOdY
in describing the antibodies) may be produced by a publicly
15 known method of producing an antibody or antiserum, using

the protein of the invention as an antigen.

[Preparation of monoclonal antibody]
(a) Preparation of monoclonal antibody-producing cells
20 The protein of the present invention is administered
to warm-blooded animals either solely or together with
carriers or diluents to the site where the production of
antibody is possible by the administration. In order to
potentiate the antibody productivity upon the
25 administration, complete Freund's adjuvants or incomplete
Freund's adjuvants may be administered. The administration
is usually carried out once every two to six weeks and twice
to ten times in total. Examples of the applicable
warm-bloodedanimals aremonkeys, rabbits, dogs, guineapigs,
30 mice, rats, sheep, goats and chickens, with the use of mice
and rats being preferred.
In the preparation of monoclonal antibody-producing
cells, a warm-blooded animal, e.g., mice, immunized with
an antigen wherein the antibody titer is noted is selected,

35 then spleen or lymph node is collected after two to five



5 titer in antisera nmaybe carried out, for exanple, by reacting a |abeled
. protein, which will be described later, with the antiserumfollowed by
assaying the binding activity of the |[|abeling agent bound to the anti body.
The fusion may be carried out, for exanple, by the known nmethod by Koehl er
10 and M| stein [Nature, 256, 495, (19ég§] Exanpl es of the fusion

accel erator are pol yethyl ene gl ycol Sendai virus, etc., of which
PEG is preferably enpl oyed. Exanples of the nyeloma cells are those

coll ected from warm bl ooded ani mal s such as NS-1, P3Ul, SP2/0, AP-1, etc.

15 I nparti C”é%ﬁ §§o Li%e PEELE] aP:L EPPM’:Y ?Sp péﬂﬁﬁ?g 5?&51{?% %t he

count of the y- produci ng ce used een ount of
myel oma cel | gelbs wiantigined a;uhgereofn aappf@aécﬁrmleuly my-efl omg zelis fhem PEG

(preferably, hg’rﬁ&&%’%rtﬂe?«?&@@?@)aﬁ?m@ﬁd%’ Jt;{‘vél RORGEDLRAL T on of
approximately 20 10 80% f i ncubation at 20 to 40C, preferably

at 30 to 37@%%quxopa@dwméybraﬁ°@ﬁﬁ Meagurament gfitde aBRAPBRY carri ed
ou: bvgr lsoustaﬂﬁéf@ﬂ%ng:&%fi% rh@}eﬂefcﬁrrrs.@rdﬁﬁm Néoolexamipael, Q.Kz}‘gfeacltlng

ant i body- produci n ri donms. np i.n

ot hod. iy oh G A8 2aa Ry TRECE M Bea AP SOF LBe Ayt o L0 BRS ol d
phase (e.qg. an&mémmﬂo&ll@)we&ﬂbgr&mhymg hthiehbipdbheiar v Aty @it then
directly or rier ddj antq - i I I

ant i body (wrireet g bl oGRS LELenBTeh PEnBRy Pk FELYCR B3V BB o
|nnunoglobul¢ﬂrah@¢bvd9 |%anﬁxﬂmnkﬂxﬂhyjﬁhetHnawpamﬁéh@ﬂlbé Kgahieance or

an enzymg, Orafd Qi £i dk & RNAAKLAST 105 L hes mm@@ﬂscmal Eﬁatrnbl.?@g)’oboh'ﬁ@ to the
sol i d phase, and a nethod which conprises ad t e sugernatant

hybri doma to %Sl%la}%Fep]tFa%aet%‘asaorreo@d’l\Mettﬁ‘Y&ﬁn&nﬁ YeRtung PbbuF?ﬂdahtl body
35 or Prot elﬁll‘\;sﬂdéitdﬂg, tbe whotei PEG abel e bt &by r étp Dagédve 32

subst ance or and tecti the noclo al anti.hod bound to the
solid phase, Mg?ﬁ Q%enﬁ%ep Ik ]gﬁ |50dQch% beqsé¥éengd accordlng
to publicl wdxmmlmmaslmakmeuchmmfs -dat Péﬁs SRR fendPall, etc.

15 Inparticular, P3Ul ispreferablyemployed. Apreferredratio
of the count of the antibody-producing cells used (spleen
cells) to the count of myeloma cells is within a range of
approximately 1:1 to 20:1. When PEG (preferably, PEG 1000
to PEG 6000) is added in a concentration of approximately

20 10 to 80% followed by incubation at 20 to 40°C, preferably
at 30 to 37°C for 1 to 10 minutes, an efficient cell fusion
can be carried out.

Various methods can be used for screening of monoclonal
antibody-producing hybridomas. Examples of such methods

25 include a method which comprises adding the supernatant of
a hybridoma to a solid phase (e.g., a microplate) adsorbed
with the protein-as an antigen directly or together with
a carrier, adding an anti-immunoglobulin antibody (where
mouse cells are used for the cell fusion, anti-mouse

30 immunoglobulin antibody is used) labeled with a radioactive
substance or an enzyme or Protein A and detecting the
monoclonal antibody bound to the solid phase, and a method
which comprises adding the supernatant of hybridoma to a
solid phase adsorbed with an anti-immunoglobulin antibody

35 or Protein A, adding the protein labeled with a radioactive



5 the screening can be effected in a nmediumfor animal cells suppl enented
w th HAT (hypoxanthine, am nopterin and thym dine) . Any screening and
growt h medi um can be enployed as far as the hybridoma can grow there. For
exanple, RPM 1640 nedium containing 1%to 20% preferably 10%to 20%
fetal 10 bovine serum G T nedium (WakoyPure Chemical Industries, Ltd.)
containing 1 to 10%fetal bovine serum a serumfree nediumfor
cultivation of a hybridoma (SFM 101, Nissui Seiyaku Co. , Ltd.) and the

| i ke, can be used for the screening and growth medium The culture is

[0 about 3 SeeReanst gtcer ne Vel SACLaREERT N Nofbe Mig 12 © o

anti body titkepunf thethal *émedsgbésaat ant tbe aikgbri doma can be det erni ned
as in the assay fgg %Qﬁoé%hQQdé(nEiEQ&y éé‘n%\%'s&%@erp&?%rd&ﬁﬁlww% 20 (b)

Purification of nonoclonal antibody Separation _and purification of a
nonocl onal aPtPhdayY k¥ hBetRPASeRr dite iFympabEL ERY IRASWL BPStEREFRL 'such as

separati on apHe pétddiciatd Varobel 8THEOPLQON anfelfiah £XAMH ralZells
sal ti ng-out, al co hol Eﬁgc E ation, isoel echrl C point pregipi t%’[l on,

el ect r ophor eSFEP ‘3’8%6 nHA8edBYBPFBRENGPEN PBAREREREGeAS Y 6. g |
DEAE) , ul tratennidfngat izory, sgekenfinptarat gonw tbrmed speciahi ke prpilfoyeat i on

et hod i oha 6ofps 22500 864G08LY BPaANADAEY M1 Al vaad | S0

adsor bent such as an anti bin ase, Protein "A or Protein G
and di ssoci at ¢ hg meldd usi Wh@llﬂbn%ﬁt*a‘i%?@he Praﬁﬂﬁfltﬁidlyy]lo[ﬂ%%% g6t of

polycl ong) apbi PREYL e Bdm TEI P &S i alwAY IRAY Hertile IPT@IRRE dikent i on
can 33 be manafﬁpc}tured b ubI i cl éﬁk own net hods or nodificatians

t hereof . Forlk 1blt80ﬁl fiHalP Ve iR Fed® SATH' &F SSmunogen
(protein antmgehympeorseuloivattonpbéxa bibiridvragdsrandoa,carimsiseri protein

s formed and_a, &, warm bl ooded anifRl s kg, I TRUPL a8 aWd e hDG SQmlieg 1N a

manner
and growth medium. The culture is carried out generally at

15 20°C to 40°C, preferably at 37°C, for about 5 days to about
3 weeks, preferably 1 to 2 weeks, normally in 5% CO,. The
antibody titer of the culture supernatant of a hybridoma
can be determined as in the assay for the antibody titer

in antisera described above.

(b) Purification of monoclonal antibody
Separation and purification of a monoclonal antibody
can be carried out by publicly known methods, such as
separationandpurificationof immunoglobulins [for example,
25 salting-out, alcohol precipitation, isoelectric point
precipitation, electrophoresis, adsorption and desorption
with ion exchangers (e.g., DEAE), ultracentrifugation, gel
filtration, or a specific purification method which
comprises collecting only an antibody with an activated
30 adsorbent such as an antigen-binding solid phase, Protein
A or Protein G and dissociating the binding to obtain the

antibody.]

[Preparation of polyclonal antibody]

35 The polyclonal antibody of the present invention can



simlar to the nethod described above for the manufacture of nonocl onal

. anti bodies. The product containing the antibody to the protein of the
present invention is collected fromthe inmunized animl followed by
separation and 10 purification of the antibody. In the conplex of inmunogen
and carrier protein used to immunize gswarm bl ooded animal, the type of
carrier protein and the mxing ratio o? carrier to hapten may be any type
and in any ratio, as long as the antibody is 15 effici'ently produced to the
hapt en i muni zedby crosslinking to the carrier. For exanple, bovine serum

al bum n, bovine__thyrogl obul in _qr .henp 1nis. c | e LN a
carrier-to- \ﬁba%f“ en u\r/%véi%%trelr&ah’ ¢ uél lrakglﬁ’r gé?%?‘é‘%@]%&#%f org%%,?f Dg%);éf%?%bl y
about 1 to afjvemedf. Fp\ exanipdte), @f weondbdsadiednangwalsisapmpenized for the

coupling of Langifl sl & (fHdHAnAlgeNYde) pedr Bedi by decompl &k m de

activated ester and activated ester, reagents containing thiol group or

di t hi opyri dy?f ghotpregen RDBEP fATIHRT cRIPIEhY. o5t armedom@nat i on product
i's adm nisst £k 191 od@E bR ARUEE iR Se@ivi BBt Heot &hyl 6% ihegedesr Wi t h
carriers or_diJuents t?—; t he gi ée that.ca(g%f?duge th antib?d%/ b¥ t he
adm ni strat i DL Fu&he BepBPandrsrEih s YHody tg?d&ﬁ%‘f RFEY Tpon the
adm ni str at i @h, mnaospl @i €l Fietiidddiad. athevenddwet | ccotpleieg Frkend' s

adj uvant maybe, p.nistere i nj i i | ce every.
2o 6 weoke P b3 sirord et tdpFLLRL ByLR 4B S Yo lPERLERTE £

col | ected friroen hehé| bosunizediarimaktfolloved dprbsgprdranmioneanfood of

war m bl ogded,,, 3b¢ £ FBbn | FFUM & egh PYr b, Met hod descri bed above. 34 The
pol ycl onal antibody titer in antiserumcan be assayed by the, same procedure

as that for the HBtER®iGRERAF Ut EEMRAET PHGIFAEFEEr BESEPEBeYS@Pove. The
separati on apsl imminizéead i warmibibedeo! yciman] enéi bppy 6Ancherterri ed out,
5 fol I ow ng ;ExhoeterTPrE haor&jd ftcHe tmr}.exisneéjafraagiiooréfa%gr@igrf it%a L\B@en may be

any type and in any ratio, as long as the antibody is

15 efficientlyproducedtothehapten immunizedbycrosslinking
to the carrier. For example, bovine serum albumin, bovine
thyroglobulin or hemocyanin is coupled to hapten in a
carrier-to-hapten weight ratio of approximately 0.1 to 20,
preferably about 1 to about 5.

20 A variety of condensation agents can be used for the
coupling of carrier to hapten. Glutaraldehyde,
carbodiimidé,maleimideactivatedesterandactivatedester
reagents containing thiol group or dithiopyridyl group are
used for the coupling.

25 _ The condensation product is administered to
warm-bloodedanimalseither solelyor togetherwithcarriers
or diluents to the site that can produce the antibody by
the administration. In order to potentiate the antibody
productivity upon the administration, complete Freund's

30 adjuvantorincompleteFreund'sadjuvantmaybeadministered.
The administration is usually made once every 2 to 6 weeks
and 3 to 10 times in total. |

The polyclonal antibody canbecollected fromtheblood,
ascites, etc., preferably from the blood of warm-blooded

35 animal immunized by the method described above.



of 1 nmmunogl obulins perfornmed as in the separation and purification of
nonocl onal anti bodi es descri bed hereinabove. The antisense nucl eotide
having a conplenentary or 10 substantial conplenentary base sequence to
the DNA encoding the protein or partial peptide used in the present
invention (hereinaf ter these DNAs are;sonetines collectively referred to
as the DNAs of the present invention in the followng description of

anti sense nucl eotide) can be any antisense 15 nucleotide, so long as it
possesses a base sequence conplenentary or substantially conplenentary to

t he base sequenge O%oah?loHal Eh o%re%eQ |n¥$nt|on and C%Q?QJE of
suppressi ng expr éssi iS prefera "ah G4nt isense DNA.
20 The base &egaraddystbetsang @Iﬂoyce@@m eﬁmdtaatr ﬁonfotmmeietlbmmattlm pr esent

i nvention mayg sequnﬁéﬁgﬁ)bgdyb@it?epaﬁgcr.%gﬁql‘r:@v@a\f"h%gs@ﬁai‘%@?& abut 70%

honol ogy, preferably at |[|east about 80% h g nor e erably at | east
about  90% hewbl byga hhen mfsthpRFlerEnip apntéke Ya%ﬂpe%%hb%l%’@y 25 to

the full-d engbhibasegsensancendd 3 tird NG SSBILRER prrltfh%aQa.n%Ql
sequence co epentary to the DNA of thg gresent i nvention 8
conplenenta?@ szﬂhH°¥6°PHé1ERMPﬁ§ 8TPRA Pfie 1Pr &B&nt ePAVEALPIN P %Nnd t he
like. In thepenifieabase ofemurncéonhlt hetdbogliesedearcy idbtedand t o t he DNA
of the presept. 30 éggggtlon an antisense nucl eotide having at | east about
70% honol ogy, pre erably at |east about 80% honol ogy, nore preferably at
| east about 90% EbRDRBE}saRdenpyclgréfideablay ingt a 2P l@yantads%dionol ogy,

to the copl eaBotahYi 8l b1 et PBSEe SRAUHRMNE VHitH: FILRIRS ARG

N-t er m nal gglon 35.in the protein of the present inventiagn (e.g., the
base 35 seqtR&& K IENAT PRS Gimilt PeR FbAe é’&&?n}n theREFFERE RN PPN ncl ude
an antiSense(muﬁéEﬂéfdért&@@EﬂNﬁmgrad@m%tﬁﬁﬁﬂ@@DEeCﬂﬂﬁéEﬁ&@E&Efdw

I T e
description of antisense nucleotide) can be any antisense

15 nucleotide, so long as it possesses a base sequence
complementary or substantially complementary to the base
sequence of the DNA of the present invention and capable
of suppressing expression of the DNA, but it is preferably
an antisense DNA.

20 The base sequence substantially complementary to the
DNA of the present invention may, for example, be a base
sequence having at least about 70% homology, preferably at
least about 80% homology, more preferably at least about
90% homology andmost preferablyat least about 95% homology,

25 to the full-length base sequence or partial base seqguence
of the base sequence complementary to the DNA of the present
invention (i.e., complementary strand to the DNA used in
the present invention), and the like. In the entire base
sequence of thecomplementary strandto theDNAof thepresent

30 invention, an antisense nucleotide having at least about
70% homology, preferably at least about 80% homology, more
preferably at least about 90% homology and most preferably
at least about 95% homology, to the complementary strand
of the base sequence which encodes the N-terminal region

35 in the protein of the present invention (e.g., the base



NO" 22 or SEQ ID NO 26, or a part of the conplenmentary or substantially
. conpl enentary base sequence (nore preferably an antisense nucl eotide
cont ai ning a base sequence conplenmentary to the base sequence of a DNA
havi ng the base 10 sequence represented by SEQ ID NO 3 or SEQ ID NO 4,
or a part thereof) ; an antisense nuchkgotide -containing a base sequence
conplenentary to the base sequence of a DNA having the 1-14 base sequence
represented by SEQ ID NO 22, or a part thereof; an anti sense nucl eoti de
cont ai ning a base 15 sequence conplenmentary to the base sequence of a DNA

having the 2064e284% banea sppuenge. [epraseniathpy SEQ 1D Na 22, or a

part thereof iSense nucl eot 1 de contal ning a base sequence
conpl ement ary toSpeeipiaceexennipgeintludeNanhagthgensfenucleotpbdse sequence

represent ed byn SEQ {4y Mbadh sOfuénd Mﬁletn’r&ft%qu oens@uétéﬁaﬁslwclt)ﬁztl de

containing a base sequence conplenentary to the base sequence of
having the 2B5LIBILLHEE & OsERARSS F@HPS&Sﬁt%ﬁ PYNAR Y ipEhedgaseor a
part therseofseqiéhddadghesentitrl ayt sEQNBE NOLCI3¢0EEJEI D N@enrer s8EQyID

constructed 5 t 10 to about 4 prefera about 15 to
Sbout | 50 bR e, SaRoER R 4 RS RN loAdneh Bl SRadr Aagetr ot o )
t he phos phorsu‘bsmaxdtIae]slxduempplemephabrq)baﬁe gaghennacimeates piee f émgbly

const i utes 4he.ai iopns e P GRYab AR 2HDBAG L4 el Lhuclipuical 1y

nodi fi ed phosphorlc acid residues, e. or ot
met hyl phospm@menmmﬁbélh%%ﬁaﬂéenéﬁw BhBN2 I’Eﬁfi‘tifl:ﬁeﬁslé Pageeot i des

may be gynt é Usd Sl Pe 1PN 11654} »sﬂ@qwﬂa\maswt Bedi 26/ Nno€t £, or
Her ei nafter, protein _or partigl peptide its 35 salts of the
present i nve%tqad”r\'- EReFePhaf t%’f aé‘&r’réﬁnﬁ@sn%?'%%l% CHLFETRE P38t he

protein of tdeqpeeseriomplementany, tbhthe BNAeemcbrnge blfiea pNat kaning parti al
pepti de (herehnalftei' batss%remg%:%r&%%(ggggééé{eref e (g [%rﬁ% DBIA ogrtgne

present invention Re proteY peptlde 5 or
its salts ofrahe present: imemtbnemerremnhéfoexdsmmtmmng a base

15 sequence complementary to the base sequence of a DNA having
the 2764-2843 base sequence represented by SEQ ID NO: 22,
or apart thereof; an antisense nucleotide containing a base
sequence complementary to the base sequence of a DNA having
the 1-22 base sequence represented by SEQ ID NO: 26, or a

20 part thereof; an antisense nucleotide containing a base
sequence complementary to the base sequence of a DNA having
the 2765-2825 base sequence represented by SEQ ID NO: 26,
or a part thereof; and the like.

The antisense nucleotide is generally constructed by

25 bases of about 10 to about 40, preferably about 15 to about
30.

To prevent digestion with a hydrolase such as nuclease,
etc., the phosphoric acid residue (phosphate) of each
nucleotide that constitutes the antisense DNA may be

30 substituted with chemically modified phosphoric acid
residues, e.g., phosphorothiocate, methylphosphonate,
phosphorodithionate, etc. Theseantisensenucleotides may
besynthesizedusingeapubliclyknownDNAsynthesizer,etc.

Hereinafter, the protein or partial peptide, or its

35 saltsof thepresent invention (hereinafter sometimesmerely



nerely referred to as the antibody of the present invention) and the
anti sense nucleotide to the DNA of the present invention (hereinafter
sonetinmes nerely referred to as the anti sense nucl eotide of thepresent
invention) areexplained 10 with respect to the utilities. The protein of
the present invention can be utilized 58 a disease marker, since
expression of the protein increases tissue- specifically in the

| ung/ bronchi of asthna nodel aninmal. That is, the protein is useful as a
mar ker 15 for early diagnosis in |ung/chest di seases acconpani ed by

i nflammation ok e L PEq! LOY QitHIAYS o i HIBBNE L OFp SEVEL ¢ t:}hx}éhtl(‘&ﬂd' tdh@ns, or
predi cted devel opnent of diseases. Furthernmore, as will be described in

EXAVPLES bel BVA SR @ed b2g cth @i RERLe HY pot Redidisl ‘P@ﬁé?sléiewdé‘esﬁ?r}ﬁlaést%d by 20

adm ni steri ngo&néelaebl ﬁ@ﬂé@ynHQE@QEbdetaf agenaeen®adioig thize ppleleitn of the
present inveption, is thus c dered that  a. co ound or its salt that

i nhibits thelﬁlf?PWPPés He Ant PntBe RFREDH R AT iR REPSH 3% t he
anti body sagavndtes ¢diket podtteiepoésthe 1[mnion ivent i naf weulsdmexhinast t he

sanme 25 act]yi t¥y reklfeer%“fe%r go a%hﬁ{%g%%%itﬂ <§¥ %%%tﬁgé ngt Hrﬂ%e%ryllo%%rlse

nucl eoti de of -t he gene "encodrl ng rot el resent = invention, the
conpound or #ug EEPtaPhaﬁePﬁﬁlbPFéePﬁédeaéplWP?l@§A0Pftﬁéeppéﬁéﬁﬂtof t he

present i nveﬂﬁbeﬂtlgﬁ @m&%@fmm@me&g@ﬂe@&t\ewﬁy&réxt&lﬂbd)ftotm tfeesent
i nvention, be enpl oyed as theraggutlc/preventlve agents for, the

| ung/ chest d?%%é%%ESSGGG e FEHER TH FHEIUNGEBF SXRIARRE  such
as bronch1aIwashhﬁaspehtoathnbshtumﬁtves pulnnnary di sease, etc. 35 37
(1) Screening ofﬁgg cgndlda£e ounds far. disease Sl% uQQ%l@ %Feln of

; sent 1n 10l Cca
the present inve |ncreaS| y expressed:prlor 09 At amiati on of

t he Iung/br@ﬂchidisheseompchad oeinte sabreskapni phi bihes priegel3 nactiviti es
of the prOteiHcgéagggtﬂ %@Eﬂ%ﬂé@“yydéylf@%thglung/bronchlofasthma

model animal. That is, the protein is useful as a marker
15 for early diagnosis in lung/chest diseases accompanied by

inflammation of the lung/airways, judgment of severity in

conditions, or predicted development of diseases.

Furthermore, as will be described in EXAMPLES below,
increased airway hyperresponsiveness was suppressed by

20 administering the antisense nucleotide of gene encoding the
protein of the present invention. It is thus considered that
a compound or its salt that inhibits the activities of the
protein of the present invention, or the antibody against
the protein of the present invention would exhibit the same
25 activity.

Therefore, pharmaceuticals containing the antisense
nucleotide of the gene encoding the protein of the present
invention, the compound or its salt that inhibits the
activities of the protein of the present invention, or the

30 antibody against the protein of the present invention, may
be employed as therapeutic/preventive agents for the
lung/chest diseases accompanied by inflammation of lung or
airways, such as bronchial asthma, chronic obstructive
pulmonary disease, etc.

35



used as a pharnmaceutical for the treatnment/prevention of |ung/chest

. di seases acconpani ed by inflammation of the [|ung/airways, including
bronchi al asthma, chronic obstructive pul nonary di sease, etc. 10 Therefore,
the protein of the present invention is useful as a reagent for screening
the conpound or its salts that inhibigsthe activities of the protein of
the present invention. That is, the present invention provides: 15 (1) a
met hod for screening the conpound or its salts that inhibit the activities
(e.g., a chloride channel activity, etc.) of the protein of the present

nvention ( Ny AAldeln g OUPIANES SRIE] dafof ShGshA s 30t NEs LORLDI LOT)

whi ch conpri S€s ‘Usi ng the protel e presen I nventi on.
specifically, theipeesthe protainronfprbei BESSeRtginvenpjon hﬁthod for

screening thgd AdUDIAPTy é%&f%%séﬁ”ﬁ&iéﬁst&oﬂ@ﬁiéﬁﬁbéiént@? eRse mhere a
cell capabl e of pro uci ng the protein of ,the present invention

activated wYH/APRASm e iSPRARAUR @ ity Fﬁétcégétmhﬁ?ébétﬁ1§?%re 25 of

a cell Capabi@tﬁltpfé)edlﬁﬁ et Beopedhedn tHe tﬂzeesryrﬁsemtvemtﬁmnt:aﬁnband a

t est. conpoun activ ed Wi al_ci u a t|v tor, Specificall in the
screeni ng rrelﬁ%% a}fefmp a§§6‘& 2al ﬁgrnﬁn}‘ﬁo rea RRAF4 er?rzlg gBygf
measuri ng, eltglg/ctthMmuiees %cmmmiedicbyvmillmﬁmahempr@f etime of the
e Vel dfadde £ReASa(Ad lgmnémal agehgorpentagithem As the

cal ci um activator, ere are e | onomyci n,
(caIC|nyC|n)Ob%ﬁRPQ¢k¥¢|R%ﬂm%R%hbl S%#S?heetést conpound |ncluded are a

peptide, o 35 a PiRELLPord, NPRe PERbLEEnCORPOHAprassnpt havkateeAPOYNd, 38 a
fermentation duct, a cel | gtract, a pl ant extract an anlnai ti ssue

extract, and3HE} PRe® TRASRP T 1S LoI0 DN 1 1= e ﬁ8WBPu88ﬁB6&ﬁﬁsS% thublicly
known conpouttst ibhipeird ahe theisdreeni of tied oo weiscwifbetleaboggenthe 5
protein of th%éHé?@ﬁ@ invention is suspended in a buffer

That is, the present invention provides:

15 (1) a method for screening the compound or its salts
that inhibit the activities (e.g., a chloride channel
activity, etc.) of the protein of the present invention
(hereinafter sometimesmerelyreferredtoas the inhibitor),

which comprises using the protein of the present invention.

20 More specifically, the present invention provides, e.g.,

(2) a method for screening the inhibitor, which
comprises comparing (i) the case where a cell capable of
producing the protein of the present invention is activated
with a calcium activator and (ii) the case where a mixture

25 of a cell capable of producing the protein of the present
invention and a test compound is activated with a calcium
activator.

Specifically, in the screening method described above,
themethod is characterized by measuring, e.g., thechloride

30 channel activity of the protein of the present invention
in the cases (i) and (ii), and comparing them.

As the calcium activator, there are employed, e.g.,
ionomycin, A23187 (calcimycin), and the like.

Examples of the test compound included are a peptide,

35 a protein, a non-peptide compound, a synthetic compound,



suitable for screening to prepare a specinen for the protein of the
present invention. Any buffer having pH of approximately 4 to 10 (desirably
a pH of approximately 6 to 8) such as a phosphate buffer, Tris -
hydrochl ori de buffer, 10 etc. may be used, so long as it does not
interfere the chloride channel activity,of the protein of the present
invention. As the cell capable of producing the protein of the present
invention, there is enployed, e.g., the aforesaid host (transformant)
transforned with a vector containing 15 the DNA encoding the protein of the

present inveptsony,, E{@Iﬁﬁ abl Yau P! MRl Al | SHGh as, ?‘@6&‘3' k&’ra%ttc are

used as the host. For the 'screening, the tTanstorman cel’l
menbrane of ahiaghmeHetpreuei exofache apdesentl ikpelhirsn cImrROWEdN Ma¥pr essed,

e.g., by CU'EQVﬁGGeihEQHﬁBuBBE Bropgduiel 29n€%§CEbR§€u§B§Ve is preferably
enpl oyed. The chlorid annel activity ? protein of the present

i nvention can beTasE‘é%Br‘Byt]Pﬁes%?%H“%é%ec‘?rf%die%CrFlkLﬁdga TEnorifes, 54,

200 (1998), pfotéSn el i fH € plrie@Rn tFah vexaAphei swhespénd €stic epaté i nhi bits
the chloride g? nel act|v1t¥ in the case i bed abqve by at

| east aboutsﬁbﬁab &r b §at" éﬁ%?r%%@reﬁb?é %i%?% éﬁi QP 35%? about
50% as conpaf eth¢ optbeenhsényehtabovepnyhbuféstr benpognstd odn be sel ected

to be a corbaundoeapableyof LM G A0 Hiny aptdyidy ghatha ey B of the

present inven e screenlng present | nvention conprises
the protein, tp8rtsugh peptPesphate Sudflers Tl%hﬂ lilhd’E‘h‘éhb‘?éS‘éﬁPUflfmfentl on,

or the cpll cepabho o uPeadud Nhd BE i @& AolrinAid @ tReRhI1Ide iused in
the present inventjon. ghe coqﬁg%nds or saltg t.her eof oht ai ned US|ng t he

35 screeni ngE AR RSH 357 E kY i€i PT8F L Re® pridde Mt SR ERER 39 % ar e
conpounds selectad fhenrthé testbtenpdupdsddesani heée pabaeen bodr téeanpl e,

peptides, profeins, {}R{gr&ef Adeche‘i%”%”&ﬂgl?%ﬁt hgt({gc GHP9¥RY%saia

fernentatlon pro ucts extracts ext ral ani mal "t ssue
extracts, bllé)@-‘éitS(tlpara%ﬁmrm@m@ tlaﬁfde@@‘QCFléﬁc@‘rrﬁoU@@sFOGr cealted niRgr eof

t hat 15 the DNA encoding the protein of the present invention.
Preferably, animal cells such as CHO cells, etc. are used
as the host. For the screening, the transformant, on the
cell membrane of which the protein of the present invention
has been expressed, e.g., by culturing through the procedure

20 described above, is preferably employed.

The chloride channel activity of the protein of the
present invention can be assayed by the method described
in, e.g., Genomics, 54, 200 (1998), or its modification.

For example, when a test compound inhibits the chloride

25 channel activity in the case (ii) described above by at least
about 20%, preferably at least 30%, more preferably at least
about 50%, as compared tothecase (i) above, the test compound
can be selected to be a compound capable of inhibiting the
activity of the protein of the present invention.

30 The screening kit of the present invention comprises
the protein, partial peptideor its saltsused in the present
invention, or the cell capable of producing the protein or
partial peptide used in the present invention.

The compounds or salts thereof obtained using the

35 screening method or screening kit of the present invention



inhibit the activities (e.g., a chloride channel activity, etc.) of the

. protein of the present invention. As salts of these conpounds, there may be
enpl oyed the sane salts as those of the protein of the present invention
10 descri bed above. The conpound or .its salt that inhibits the activities
of the protein of the present inventiongs useful as a pharnaceutical for
the treatnent/prevention of |ung/chest "di seases acconpani ed by

i nfl ammati on of the |ung/airways, 15 including bronchial asthma, chronic
obstructive pul nonary disease, etc. Wien the conpounds or salts thereof

obt ai ned usipg_the screenj t or_,ScCr, i I f ent
i nvention a?ge USE0 %"gnf%es?mgee%ep%a%%& ﬁ:rhgpﬁ%ggctg ?858]85%? sd%gggﬁ)ggd 20
above, theseakovpouhds emgmbiepreentidesnt prohainacencincpéptpdeparati ons in

a conventiongby NBOREE; JPReROPPOULYRpTRNdsPer BERRAESEiohOprEYGEREE, 1N the

formof tablets, capsules, elixirs, mcrocapsules, a sterile solution, a
suspensi on, cettexgragtfe®Lant ¢RtE2obt apRéB2pHdEPHCRA FE2F CDrBpAPAtion i s

safe anfild-ovvpiﬁgxhs, die. p{fmb&tei QHFC@gmg&ﬂQQidlﬂi HaAared therablfythat
non-ora yto unmgan r other ,warm oode nl na . g., .nouse, .rat,
obo L Sheonhthrhate Sorki RERL L P o phl S PLae e BRREy 1 EF!

chi npanzee, ete¢.).oB80tH&epdoseinfofheheoppesadtoingahtibdhereof varies
depending on it i on, i syhj_ect i j_Sit d,
foute for adm ni 36r5t Ehot PhdEL comSRRfas SN e 1 AETASH ERE

i nhi bits thesameisAlitiscesofhese ofr bheinrufeihef pregaasantyénvepbhries orally
adm ni st ¢ edgf 9t {beat sgat-gent 35 of, e.g., bronchial asthma, the conpound
or its salt is 40 normally_adm nistered in a dose of about Q.1 to about’
100 mg, preferabh§ eppReuAd opits §ALGt tBBE AR dHE Sdhe BFELELEBES  about
1.0 to aboutofOtng peotday 66r tRduptebantb6Onitgnbody iveugbEhl. akna

parenteral agmaisiistion A.SLRgle 00880l LPS 5 ERTRANTLRY / bhstal
diseases accompanied by inflammation of the lung/airways,

15 including bronchial asthma, chronic obstructive pulmonary
disease, etc.

When the compounds or salts thereof obtained using the
screening methods or screening kits of the present invention
are used as the therapeutic/prophylactic agents described

20 above, these compounds may be prepared into pharmaceutical
preparations in a conventional manner. The compounds may
be prepared, for example, in the form of tablets, capsules,
elixirs, microcapsules, a sterile solution, a suspension,
etc.

25 Since the thus obtained pharmaceutical preparation is
safe and low toxic, the preparation can be administered
orally or non-orally to human or other warm-blooded animal
(e.g., mouse, rat, rabbit, sheep, swine, bovine, horse,
chicken, cat, dog, monkey, chimpanzee, etc.).

30 The dose of the compound or salt thereof varies depending
on its action, target disease, subject to be administered,
route for administration, etc.; when the compound or its
salt that inhibits the activities of the protein of the
present invention is orally administered for the treatment

35 of, e.g., bronchial asthma, the compound or its salt is



adm ni stered, target disease, etc. but it is advantageous for the
treatnent of, e.g., bronchial asthma, to adm nister the conpound or its
salt capable of inhibiting the activities of the protein of the present
invention intravenously in 10 the formof injection in a daily dose of
about 0.01 to about 30 ng, preferably gbout 0. 1 to about 20 ng, and nore
preferably about 0.1 to about 10 ng for adult (as 60 kg body wei ght)

For other aninmal species, the corresponding dose as converted per 60 kg
body weight can be adm nistered. 15 (2) Quantification for the protein of

the inventiop %aﬁ a&’rﬁPﬁ ferdl r?' t%os%e%‘%oéblﬂ%‘ 8‘”& ' ody 4\ g protein

of the presen? I Aven erei neti mes Feferred to as the
anti body 20mof ptrraefqmaéslenabanelntQ @n)abcsuté@aMeaoﬁ rs@eelpmecfalnayoly

recogni zi ng éBSuPVPtG"EbOJbéJ\? ﬁ%@e?ter' BYGNELPNaa@DE €20 64 h&bsbtg)%wsed

fora quantlflcatlon of the protein-o present 1nvention in test
sampl e flui dveighpar tﬁ%EPﬁPntﬁﬁﬁlaﬁdWﬁ‘iﬁmﬁ oft Hinghadrisenct rﬁ?@noassay

etc. 25 Thatcéspothe pEesept shm\ieﬂbh‘(ﬂ@spﬁgbbdaing( bh @umBleked tiobe
quantl ficatio rot ei n of resent nventl on in a test sanple

of .the
fluid, whi chaalBhBiLFE‘éEg conpeitti a(‘?ttlcng Ehiet Gritd BOIR RGP 9ERE Spr esent
invention, &otedte sarpkwefbifd and.t Herd>raddeiaalja|5|t¢JIM| ntofadmiaipresent 30

invention, apge MRASWI 31%} bﬁgo%tll aﬂﬂ(? olranfl8d :E{)r% ?h@ acfi Lifg Sy esent

i nvention bound to saird anti and i) a net or quantification of
the protein of the presein @ﬁqxﬁém iBgTe S N ta itnekan tdlenfp |1 trayieh o ugHive i n

conprises IeRetdd¥an bires A st SeMIreafddi Oy siokdl s ANAHS ¥ .00 85 a&@td nuously
with the antibody of the present invention 41 irmmobilized on a carrier and

anot her | abef %@garﬁﬁeofd%ﬁﬁtblfy abpRt Br et PP EAMIrA R ARET ERET LFEESIY ng the
activity of abbetl@belidgbagent 0ofg tier iadwl I(azsedocm Bty wle ghlte .met hod

(i) for qua}ntlflﬁatlon delscrlbed a@gecorS it no ferred that Qne

ecl res on 1 OSeaSconverte
anti body is capab recog% P
per 60 kg body welght can be administered.

15
(2) Quantification for the protein of the invention or its
peptide, or salts thereof

The antibody to the protein of the present invention
(hereinafter sometimes merely referred to as the antibody

20 of the present invention) is capable of specifically
recognizing the protein of the present invention, and can
thusbeused foraquantificationof theproteinof thepresent
invention in a test sample fluid, in particular, for a
quantification by sandwich immunoassay, etc.

25 That is, the present invention provides:

(i) a method for quantification of the protein of the
present invention in a test sample fluid, which comprises
competitivelyreactingtheantibodyof thepresentinvention,
a test sample fluid and the labeled protein of the present

30 invention, and measuring the ratio of the labeled protein
of the present invention bound to said antibody; and,

(ii) a method for quantification of the protein of the
present invention in a test sample fluid, which comprises
reacting the test sample fluid simultaneously or

35 continuously with the antibody of the present invention



the NN termnal region of the protein of the present invention, while

. another antibody is capable of recognizing the Ctermnal region of the
protein of the present invention. The nonoclonal antibody to the protein
of the present 10 invention (hereinafter sonetines referred to as the
nonocl onal antibody of the invention) ngy be used to assay the protein of
the present invention. Furthernore, the protein can be detected by neans
of a tissue staining as well. For these purposes, the antibody nol ecul e
per se may 15 be used or F (ab')2, Fab' or Fab fractions of the antibody

ol ecul e my: 4h50: b ygeth NS % DAPIALLIGUEAN bl haLhogbay e ot hod

for quantificatron fie pro presen PRVENt Hon- us
anti body of the mresEmt Mm“ﬁﬂﬂMQMﬁ aaﬂythenhmah$ﬁﬁﬂﬁﬂaqnﬁ a§édV1§U 31 as it

relates to atﬂgtbggeliﬂgmgéggttgﬁ @ﬂ@uﬂﬁm091199e3n55999¥r antigen or
anti body-antigen conpl ex can be detected g a chemcal or phy5|cal nmeans,

dependi ng on or IBorte®gsAEANnG o foreyd®tiht it t hpr dpsryides aPPKe  anount

of @ proteinjtiik préestrsana: bhuight Dodey a%saaﬁslblarut &beag%zsa&;cul at ed
using a standard curve gr%pared b g st andard | ution contalnlng t he
known anount *Bf Narfrgenal ﬁcﬁx‘a‘fﬂaéé &s‘?%ﬁf’s’e‘ﬂ%rt © RL7S YXanpr g tion.

nephronetry, whibapeho thee aetibddyi isuaapeblecofretrbodgandisandaech nethod,

i er ool SepsLLLYIAY) a1k SREGET L Lo ddieaaadN e A0 dInt bagenubigh w1 | be

described later, 1s artlc rred i ng agent
used in the assa?hm@wlmﬁihgﬁnﬂ?@qdabélq hbespsteihe o fatder ndedeB 6t Opes,

enzynes, o f 1 LQLESEEOL SHOSE PRSEEer | HOMOESRED! raHOSEBACES. agNehthe 35 i ke.
Exanpl es of the radioisotope are | ] [ [ 3H] [14C] , etc.

Preferred exla%?%%%?ltwmfdegera%\éﬂl%%m’a&eet%% fenafsare stable
and have a htgé ﬁﬂ@ﬁéinCOﬂCthwﬁ)yeseﬁMﬂl Eﬂvéﬁﬁidﬂe (BB et éxtrixse dastes

(3-glucosidase,, alkalin phos er oxi mal at e _dehydr ogenase,
etc. 5 Exanp?ﬁ% ot t?ﬁf?ﬁ?l %%%% (?gﬁBgf ﬁﬁboarg FP&SPSSS&%%H% 1

well. For these purposes, the antibody molecule per se may
15 be used or F(ab'),, Fab' or Fab fractions of the antibody
molecule may also be used.
There is no particular limitation to the method for
S quantification of the protein of the present inventionusing
the antibody of the present invention; any method may be
20 used, so faras it relates to a method, in which the amount
of an antibody, antigen or antibody-antigen complex can be
detected by a chemical or physical means, depending on or
corresponding to the amount of antigen (e.g., the amount
of a protein) in a test sample fluid to be assayed, and then
25 calculated using a standard curve prepared by a standard
solution containing the known amount of antigen.
Advantageously used are, for example, nephrometry,
competitive method, immunometric method and sandwich
method; intermsof sensitivityandspecificity, thesandwich
30 method, which will be described later, is particularly
preferred.
Examples of the labeling agent used in the assay method
using the labeling substance are radioisotopes, enzymes,
fluorescent substances, luminescent substances, and the

35 1like. Examples of the radioisotope are [*?°1], ['*'1], [’H],



fluorescein isothiocyanate, etc. Exanples of the |um nescent substance are
l um nol, a lumnol derivative, luciferin, lucigenin, etc. Furthernore, the
biotin-avidin systemnay al so be used for binding of an anti body or
antigen 10 to a labeling agent. In the inmobilization of antigens or

anti bodi es, physical adsorption may be,ysed. Alternatively, chem cal

bi nding that is conventionally used for 1 mmbilization of proteins or
enzymes may be used as well. Exanples of the 15 carrier include insoluble
pol ysacchari des such as agarose dextran and cel |l ul ose; synthetic resins

such as pol Y%ﬂ)gr]eréeuc p%'ﬂé%%l X ];%I”é:?'agm]?‘ Nds 8klth%dé}?va/x9%]a§§cr§£8 by Jhe

sandwi ch net ho a test sa S reacte |zed
monocl onal adtée tfdmseof-h@hearm gésahie o201 havem meﬁh(ﬂw%;f*@a@ttﬂo’n)ty t hen

react ed “ﬂthwﬁﬂeﬁhﬁﬁché9§|BdgHPQQEBQEahs@”tP ggﬁcgélhﬁﬁepr@&ﬁﬁﬁlh@Ve”t'0”
(second reaction) and the activity of abel ing agent on the

i mobi | i zed BAPFP ?tF§easEQ§861dﬁﬁéreB?lﬁﬁé Qﬁﬁﬁﬁ?ogﬁnﬁﬁé §tSt-ei n of the

present invepkh@plesd éh&ﬁ@&tltﬁﬁfﬁﬂcﬁer{d Wub st rta e guantdelsicathinBhe first
and second rg@ctlons carried out in a rever ed o

de
Tl s aneoust PoBF SEEe iR AP P AR DCKFEACEN PhEer vERSTRRES t 9hetBE the | abel i ng
agent and themnnehodnt0$ubﬂn®mce|aa@|kum1ngdkxatHumxnnﬁa@m;uﬂmﬁyye.

described hejgiDabpyg. i 4 g{?ﬁfmr%%as§@¥t§¥r%g?e Gl 3

not al ways necessary that t anti body use or fhe beleg anti ody and
for the sol |Wﬁhaﬁ@%hwb@eus%éqrylpen%%n@ﬁé %@@@té@o&ﬁoaamtmgmne of two

or nore antipedhesan8BYngl §§che . used for the purpose of inproving the
neasurenment sensitivyi

ity, e%c 35 I.n the nethod according.to the present
[ vention for 4310atbay LREOPHE iFRSAEP Ot At I5TEs BTt ATWARIIAT by ¢ ho
sandwi ch nephpdicaled@s&emth@moméynbﬂ mxﬁdtummuarnﬁtﬂMnaypre&emﬁcannyen;ion
used for the {hashqand (N 38600 (eashhongsahero ANLIRAM 45, £ i ndi ng

sites to the pro he present rnvention are ere rom one
anot her. Thapr¢teippeor enzymes may be used as well. Examples of the

15 carrier include insoluble polysaccharides such as agarose,
dextranandcellulose; syntheticresinssuchaspolystyrene,
polyacrylamide and silicone; glass; etc.

In the sandwich method, a test sample fluid is reacted
with an immobilized monoclonal antibody of the present

20 invention (first reaction), then reacted with another
labeledmonoclonal antibodyof thepresent invention (second
reaction) and the activity of the labeling agent on the
immobilized carrier is assayed, whereby the amount of the
protein of the present invention in the test sample fluid

25 can be quantified. The first and second reactions may be
carried out in a reversed order, simultaneously or
sequentiallywithaninterval. The typeof the labelingagent
and the method for immobilization may be the same as those
described hereinabove. In the immunoassay by the sandwich

30 method, it is not always necessary that the antibody used
for the labeled antibody and for the solid phase should be
one typeor one speciesbutamixtureof twoormoreantibodies
may alsobe used for the purpose of improving the measurement
sensitivity, etc.

35 In the method according to the present invention for



anti bodies used in the first and the second reactions are those wherein,

. When the antibody used in the second reaction recognizes the Cterm nal
region of the protein of the present invention, the antibody recogni zing
the site other 10 than the Cterminal regions, e.g., recognizing the N
termnal region, is pref erably used insthe first reaction. The nonocl onal
anti body of the present invention may be used in an assay system ot her

t han the sandwi ch nmethod, such as a conpetitive nmethod, an i mmunonetric
met hod, a 15 nephronetry, etc. In the conpetitive nethod, an antigen in a

test sanpl tehegé%#ﬂn%@ﬂe roatgen]n f%ﬂ @e%{tlfgggpenw{gﬂﬁ gg@ﬁafghwth an

ant i body, nredcte eIe |gen and ed antigen
bound to t hemethododyré Byraed @@m¢h@1@@il(anteb0dleﬁ) &f Ftheparaseérh) and the

| abel ed anou vgﬁtfaﬁh?gecﬁf% %hbsflggesw&okﬁ@ s%%to%rdmrescw%nanpygt of the
antlgen in the test ng I n he reactions for such a nEthOd
Pha¥

there are a@PriRedt 16’&%%”{9 %\hF%ﬁ tg e PP ECAROLHRRPFESEREd  as

\tAﬂel ant i Qodylwgn%h@ngéﬁtase?ﬁfafé@ﬂ fﬁoﬁf$ﬁ§t£ﬂ%bue25 m&yleibyl ﬁne gl yCﬁI .
I1le a Seco n oay (0] e Se an a soli.d ase net ho
i o e ongs Bl PO ddn il s A3 F2E cand i gty 2aRRigad arta

sol ubl e ant i tivolye wheredad wset htefantstbady ubedyimhhkesearondmeactierd
antibody, 1S58 2ol NEnaEEOPL- AUAPORNG1 50 LE LAE LEBUORHELE! €ngethod. an

antigen in a urd an I ze tlgen are
conpetitivel presert edlve\mttwna gheen tihndit refcognigbapethe ftitsoayhesl | owed

by separoatl@ﬂaﬂhehé%léepxhﬁﬁslff@mwe lbayi d pbasgnifingnenantigen in a
test sanple fluid and an excess anmpunt of 'abel ed 35 antibody are reacted,

then an i nmobi FesRENahTEgeRT/ sl%laasaeﬁablwsfﬁ%n shednreSicFeaCFABR ed
anti body to the sakiflopbésénadnghtirospldf qoi“ea@eels&niemawahedohrmayt he

Laun Phascys oHIEL S8 L TuadliP el RURUEh 8T A0S S S HORFES, |
such as a competitive method, an 1mmunometr1c method, a

15 nephrometry, etc.

In the competitive method, an antigen in a test sample
fluid and a labeled antigen are competitively reacted with
an antibody, then the unreacted labeled antigen (F) and the

+ labeledantigenbound to theantibody (B) are separated (i.e.,

20 B/F separation) and the labeled amount of either B or F is '
measured to determine the amount of the antigen in the test
sample fluid. In the reactions for such a method, there are
a ligquid phase method in which a soluble antibody is used
as the antibody and the B/F separation is effected by

25 polyethylene glycol while a second antibody to the antibody
is used, and a solid phase method in which an immobilized
antibody is used as the first antibody or a soluble antibody
is used as the first antibody while an immobilized antibody
is used as the second antibody.

30 In the immunometric method, an antigen in a test sample
fluid and an immobilized antigen are competitively reacted
with a given amount of a labeled antibody followed by
separating the solid phase from the liquid phase; or an
antigenina test sample fluid and an excess amount of labeled

35 antibody are reacted, then an immobilized antigen is added



In the nephrometry, the anmount of insoluble sedinment, which is produced as
a result of the antigen-antibody reaction in a gel or in a solution, is
nmeasured. Even when the anpunt of an antigen in a test sanple fluid is
small 10 and only a small anount of the sedinment is obtained, a |aser
nephrometry utilizing |aser scattering gan be suitably used. In applying
each of those immunoassays to the assay nethod of the present invention,
any special conditions or operations are not required to set forth. The
assay system 15 for the protein of the present invention nmay be

construct ed t I vent,i i used

for each of H): (?h%)rgmﬁr? ?i?ﬁ%at]ha ec nalqg #d o}ﬂgl}sodgt?% %’o%nll%?’ g)r%e skilled
inthe art iard bbheosnlidonbhder asi sapraFstedt fiwodethiel § ighiduphase.

conventlonaITﬁggggfg@L ”Eﬁ@slaBeY@H'QEMu%Q gl Eﬁy'%WSth%e%ﬁ%%@%e QOOkS
etc. may be referred to. For exanple, there are Hroshi [rie (ed.

"Rad|0|nnuno%%%%yre@ﬁﬁb??éﬁéﬂlﬁ9‘NHE&N§H§€H19Wﬁ¥ntJHIF8§h?eSWr%%§P@éﬁ )
"Radi oi nmunogssay; Second Series” (publlshed by Kodansha, 1979) Eul

| shi kawa, et al. noassay"” _ (.publ.i edby I
Shoi n, 1978); Eij i thg&%\/{?a on e‘%/mea'iry (&&‘e) amopply by é‘ctond
Edition) (pubicshid byofigakd Shoanre$982)ofEmhe hshubawaan$ubaﬁy (ed.):

"Enzynme | mmupoassayy {hy gglE%t s(ﬁﬂ*&" heds bl?(e %&’ FAdk I?Par nE387) ;

"Met hods in Enzyno ogy I mmunochem ca t A);
ibid., Vol. ¥ge %mmﬁo%ﬁeaﬁcwtq%hmrq@ste(aiaﬁa@l)e filpiig isvsmalig

(I munocheni sak om@ﬂalm aRauhtQ@ 1 ;tHbEdaim¥At. i SéprhhmeUnoghaesal
Techni ques (Part D. Sel ected | nmunoassays g% ibid., Vol Zﬁgﬁ ggchenlcal
f i

Techni ques BSPYERPECEY UiBAJCIGHN2 55k Singgaadkeril te ay 45
Met hods) ) ; i bid. Ianbpl&iﬁg(bﬁﬁhnoﬁhehbsa|1ﬁ®®hbﬁ@&®$s(§©rthelasHﬁbfldOﬁH

Technol ogy 3&9&%’8@0&0%%' pﬁﬁééQE’gtn‘%ﬁér?t:férf”%' B ?le&%’ :{S%st)

etc.) As descri ~aboVe, e protein |nven |on can be
quantified mmpﬁrhtghnsewsimp¢iryguMSEdthh@ﬂaﬁPWbbdyThe assay system

15 for the protein of the present invention may be constructed
in addition toconditions or operations conventionally used
for each of the methods, taking the technical consideration
of one skilled in the art into account consideration. For
the details of such conventional technical means, a variety

20 of reviews, reference books, etc. may be referred té.

For example, there are Hiroshi Irie (ed.):
"Radioimmunoassay" (published by Kodansha, 1974); Hiroshi
Irie (ed.): "Radioimmunoassay; Second Series" (published
by Kodansha, 1979); Eiji Ishikawa, et al. (ed.): "Enzyme

25 Immunoassay" (publishedby Igaku Shoin, 1978); Eiji Ishikawa,
et al. (ed.): "Enzyme Immunoassay" (Second Edition)
(published by Igaku Shoin, 1982); Eiji Ishikawa, et al.

(ed.): "Enzyme Immunoassay" (Third Edition) (published by
Igaku Shoin, 1987); "Methods in Enzymology" Vol. 70

30 (Immunochemical Techniques (Part A)); ibid., Vol. 73
(Immunochemical Technigues (Part B)); ibid., Vol. 74
(Immunochemical Technigques (Part C)); ibid., Vol. 84

(Immunochemical Techniques (Part D: Selected
Immunoassays)); ibid., vol. 92 (Immunochemical Techniques

35 (Part E: Monocclonal Antibodies and General Immunoassay



of the present invention. Furthermore, (1) when an increased |evel of the
. protein of the present invention is detected by quantifying the |evel of
the protein of the present invention using the antibody 10 of the present
invention, it can be diagnosed that one suffers from diseases such as

| ung/ chest di seases acconpani ed by infjlsanmation of the |ung/airways,

i ncl udi ng bronchial asthma, chronic obstructive pul nonary di sease, etc.,
or it is highly likely to suffer fromthese disease in the future. 15 The
anti body of the present invention can be enpl oyed for detecting t he

protel n of e PLESEN 1baNeI AN 1 i GhnubSCRERSER] dt s 8gpLe fluid

such as a bod a frssue, e antib y can a so e used to
prepare an hntHib‘eﬁyd@mu%ﬁChW1W|4¢@a¥¢wb¢n@h@%iibb@¢he®¥)the 20

present inveptihwn; sKled esy A@gd@mpéepgegé)th@t@resent invention in each
fraction upon purification, and anal yze t he behavior of the protein of the

pr esent |nvent|oﬁSFﬁSFﬁébQ§ﬁW%V%nHBFHﬁﬂR%Wﬁ%%FPS@r%E?T%}n RElQPagnosti c
agent By susi &gh bleeqidNfe Df i éeriphesEgh siemedntivity ,euging ahe anpibbéy an
abnormality ég e abnornalltxg of.the DNA or nRNA encoding the protein of
the present $hve ?lQﬁF BT LA VHAFE?Al peptide in human or war m bl ooded
animal (e:g., rafur8bemmuse, (Jui wekenpirgincabbséd lehiedkeh thehpeptesni ne,

bovi ne, hor { |;ggyggga :
Ther ef or e, iftﬁ%%ﬁiggﬁaeﬂygégy%Fggne |agnos§%gag§g%? ?%#QQ%ggggglng
damages to tok theApsptaRNQ L jthe preseRSninven t Her rusidtd theprrssbody

'aneaseﬂ)eK&f%ﬁéb@%sé%ﬁﬁﬂ”%ﬁ@@@ﬁomtcéﬁb@&ﬁa Absbhe nAVore siiRpArs46  The
gene di agnosi s descrlbed above usi.n th%@ t he present |nvsnt|on can
“S'St{lc 15y dhs

be perfor medt B $FeRBEHHAYED @fe FASRSr PREPAPAGAFAAPYat i on
assay or thelﬁffhﬁﬁifhomsaﬂytmékn@mgps;rﬁay874xB&Bu@iﬂ@gbroﬁbbteed|ngs of

e ohan! OB s b ERERR: Rl A MULSF aANER oL PR 86

is highly 11kely to suffer from these disease in the future.
15 The antibody of the present invention can be employed
for detecting the protein of the present invention, which
is present in a test sample fluid such as a body fluid, a
.. tissue, etc. The antibody can also be used to prepare an
antibody column for purification of the protein of the
20 présent invention, detect the protein of the present
invention in each fraction upon purification, and analyze
the behavior of the protein of the present invention in the

cells under investigation.

25 (3) Gene diagnostic agent
By using the DNA of the present invention, e.g., as

a probe, an abnormality (gene abnormality) of the DNA or
mRNA encoding the protein of the present invention or its
partial peptide in human or warm-blooded animal (e.g., rat,

30 mouse, guinea pig, rabbit, chicken, sheep, swine, bovine,
horse, cat, dog, monkey, chimpanzee, etc.)can be detected.
Therefore, the DNA is useful as a gene diagnostic agent for
detecting damages to the DNA or mRNA, its mutation, or
decreased expression, increased expression, overexpression,

35 etc. of the DNA or mRNA.



In case that overexpression is detected by, e.g., the Northern
hybri di zati on or DNA nutation is detected by the PCR-SSCP assay, it can be
di agnosed that it is highly likely 10 to suffer from di seases such as

| ung/ chest di seases acconpani ed by inflammtion of the |ung/airways
including bronchial asthma, chronic obgfructive pul nonary disease, etc.
15 (4) Pharmaceutical conprising an antisense nucl eotide The antisense
nucl eoti de of the present invention that binds conplenentarily to the DNA
of the present invention to inhibit expression of the DNA can be used as

the agent for thg.t E;@ﬂtenﬁfl%gﬂlbg\igmdle%r&r(-i% %] %%%%%5 Gy 3%d HH%%{ %85‘3“ 20

di seases acconpani ed™b mmat i on of [al rways 1nc
br onchi al asthﬁwretﬁﬁnﬁqnevg%tlpac@m@epaerrﬁﬁam? kit séagecxampple. dihfce the

anti sense nuglgot g }dn%drpﬂ\b%‘éﬁéﬁn r@m&&ma&tmsggapf& thegidrad® 9., a
chloride channel activity) he prote n t he present invention or the

25 DNA of th%sﬁ?éséﬁ?nPﬂ%gﬁtlén Ph4vEVs. (FﬂsPhe EégéeFﬁépgﬁhQ farifiSsense
nucl eoti de descibhel Acaldevs ¢ Ssusedcas dihehd banapdw iLY 68 6paeadidac agent

descri bed abgye, S cl eotide can be prepared into
pharnaceuticgg p?zggr ?Bh Z?§§8p§ ngtered by a 30 publicly known
met hod. For exarr@hecaﬂheqrhéW@vammJmmlléodﬁuecrcsdubréd e.q he tdret i sense

nucl eoti de 'ﬁo@gﬂbphsﬂﬁéﬁﬁdﬂiét‘?%ﬁ Yor nal R‘éta@%bsﬁs&‘eE‘é‘@k@@%ﬁ%ﬂe’s
inserted into an aggro priate vector _such as_retrovirus vector, adenOV|rus

vector, 35 aBeRo$PFResfasoci bl Prrdieqnrsest thetclt ipoh i onky Hkedy
treatingid N aoconyesti ©Adh &’E-B@QEesTBQcﬁnhlsSQﬂ&@/ﬂ%@s&o'fdll(i%asr&y be

adm nistered_as it _stands, .or..with a |oIo cal acceptahl e .carrier to
Bol ot i to uBFEREPEY SR dAT S sHE She L T B Tt e
wi th a hydr ogebnckl & erasthwa) thﬁonime)bserums:etnsxae mudireotd e disealse ,pr epar ed

into an aerogpl, Wwhich is locally admnistered intrabronchially as an
i nhal ant .

15 (4) Pharmaceutical comprising an antisense nucleotide

The antisense nucleotide of the present invention that
binds complementarily to the DNA of the present invention
to inhibit expression of the DNA can be used as the agent
for the treatment/prevention of diseases such as lung/chest

20 diseases accompanied by inflammation of the lung/airways
including bronchial asthma, chronic obstructive pulmonary
disease, etc., since the antisense nucleotide is low toxic
and can suppress the function (e.g., a chloride channel
activity) of the protein of the present invention or the

25 DNA of the present invention in vivo.

In the case that the antisense nucleotide described
above is used as the therapeutic/prophylactic agent
described above, the antisense nucleotide can be prepared
into pharmaceutical preparations and administered by a

30 publicly known method.

For example, when the antisense nucleotide is used,
the antisense nucleotide is administered directly, or the
antisense nucleotide is inserted into an appropriate vector
such as retrovirus vector, adenovirus vector,

35 adenovirus-associated virus vector, etc., followed by



The dose of the antisense nucleotide varies depending on target disease,
.Subject to be adm nistered, route for 10 admnistration, etc.; for
exanpl e, when the antisense nucleotide of the present invention is locally
adm nistered intrabronchially as an inhalant for the treatnent of, e.g.,
bronchi al asthma, the dose is normally,gbout 0.1 to about 100 ng per day
for adult (as 60 kg body weight). 15 In addition, the antisense nucl eotide
may al so be enployed as an oligonucl eotide probe fordiagnosis to exam ne
the presence of the DNA of the present invention in tissues or cells and

states of itg, r&APIHGY O#ﬁoggeiﬂr% gg% eL!:t"fﬁ‘le S ”Quéi‘ﬁaé‘{‘&éboc'y of

the present “invent The anti e present invention having an
activity ofmarne@teraﬁmznngtehedmammﬂntaﬁds,h@rwve*sleﬁtphmem@@n%hhy be used

as a medi cangite @gbﬁé§§§§§§r$Hﬁ§g@§s&yeg&@n%§g1%ﬁ99h5@%§Qﬁ:aﬁfgapﬁnled by
i nflammation of the lung/airways_ including bronchial asthma, chronic

obstructive %GFHBH&FFS“ﬁh§€é§€atéﬁ6er?ﬁéﬂh?8V€§8961the?hb%ﬁ??E}b?bbhylactlc

agent  cant atmé ngh dieermiy nhed oafi deNfaly v i+ s fd Mte) dh58é56§ol 30
descri bed aQ§¥e i S, |Oﬂét0ﬁ%ﬁ and, can_be gdnlnlstere arenteral ly
ot 8

to human or HRHER t&r ey %h?h%fef grhtrahyong b% y %ﬁe%% SWi ne,

bovi ne, cat,lmm®1amnnkey etc.), inits liquid formas |t stands,. or as a

pharmceut i cal | ERERSSIIANLHE g ULLADL S RIGAAOH QB:1 0 naeggﬁes)ﬁsvar'es

35 dependi ng on su admnistere target di sease condi tion,
route for ades nfrasltg%ﬁtldﬂrﬁe%ﬁ%: SukHi@at t e b}?héﬂﬁ*&ééﬁﬁ:ﬁéaﬂ i 5on8fi APStered to

adul t fofp th@dmiﬁ,e@w@méﬂ@rea@atlOﬂopfexgm le byreg hi Ré aﬁﬁhaanséhe
anti body of the present invention is norn§H§§ advant_.ageous adnlnlstered

|ntravenousl@“C%%%E%dioﬁdﬂ5b86FsSmﬁ%ﬁ%ﬁ%f a%@?lébﬁﬁ?rﬁ to 3
times a day,intir#bsoightalDgasoin iahaltand ﬁdrtmxeabﬁelétﬂ@nﬁ'@/ﬂ{geb@dy wei ght,

QLgLfr abl'y at?xoclajrtlch{)al 1asttc}1n?‘ab,0q:the1%og%/ li<g Il'lj(())]:d af\fyi/ ga'gduta%q 1”%%853@” abl'y
100 mg per day for adult (as 60 kg body weight).
15 In addition, the antisense nucleotide may also be
employedasanoligonucleotideprobe fordiagnosis toexamine
the presence of the DNA of the present invention in tissues

or cells and states of its expression.

20 {(5) Pharmaceutical comprising the antibody of the present
invention
The antibody of the present inventionhavinganactivity
of neutralizing the protein of the present invention can
be used as a medicament for diseases such as lung/chest
25 diseases accompanied by inflammation of the lung/airways
including bronchial asthma, chronic obstructive pulmonary
disease, etc.
The aforesaid therapeutic/prophylactic agent
containing the antibody of the invention for the diseases
30 described above is low toxic and can be administered orally
or parenterally to human or other warm-blooded animal (e.g.,
rat, rabbit, sheep, swine, bovine, cat, dog, monkey, etc.),
in its liquid form as it stands, or as a pharmaceutical
compositioninasuitablepreparationform. Thedosevaries

35 depending on subject to be administered, target disease,



0.1 to about 5 ng/kg body weight for adult. For other 10 parenteral

adm ni stration and oral adm nistration, thedose corresponding to the dose
above can be admi nistered; when the condition is especially severe, the
dose maybe increased accordingly to the condition. The anti body of the
present invention nmay be 15 admnistereg in itself or as an appropriate
phar maceuti cal conposition. The pharnaceutical conposition used for the
adm ni strati on descri bed above contains a pharnacologically acceptable
carrier with the aforesaid conpounds or salts thereof, a diluent or

exci pi ent. Suoly20; G COPPEELLEOR A8mPROYEARH bR, T BECPE epakat Lae suitabl e
for oral or parenteral adm nistration. That | exanpl es_ of the

s,
conposi ti on BRATRRGFUL beft n’r%t?‘é’f‘%%hsFﬁEP@déoséﬁPHtoFOFl §8Fd preparati ons,
speci fical |l ysréabhet 6/ ht&cénidivg 6f pgees. anﬂr&hbmgmaaedha5 t ahket s),

pills, granules, wdery preparations,  capsul es di ng_soft capsul es),
syrup, enul s?fbhls?g&@getﬁ‘ﬁ sentipvelfig scrb?ﬁf?é f\'SHVFggﬁﬂﬁﬁfﬁgﬁ'ured by
publ i cl y sknoydmimed bedsd amd reoreraiuslyg abbicl e toaakloh uént imesandeyci pi ent

conventi onal | n t.he fiel rjmac cal_ 30 rati.an
Exanpl es of Rhe ved}f% eg%?u%xlgltgl gjjnt sz‘t%%lt’)etg ag}leS ?Ita%sggsgt grf
sucrose, nageetum -Htlespareout e?c(bng%arr‘BPéE v i gihe é%?rﬁfﬁathilé’naPBPt

parenteral @diricRi stsat Il@nnéh@g Ry Weiygaed aawmbahqcxtéwysab@about
suppositori es etc. and the é/n*ectl ons 1 ncj ud e formaf 49 _intravenous,

subcut aneous? Jcr%?ls%}&?‘éﬁe%dg At PAMYisEET ARt gﬂ’d afPpti nfaEL PSRET etc. Such
i nj ections agsaermte@meddbynlpmblaltdloyl dibvna Detdmdas s terag-iorytide 8sekvi ng,

suspendi ng of enmul S'éi"dg?gc”{% E%r%s%\hgvgnéérp%deya@ lsstseq\l S LR Sterile

5 aqueous or offes?on nedi um € aqueous mne mfor iI'njection, for
exanpl e, phy@n@bogdcahosala ﬂepaﬂdalémtS@mege s@h@ﬂpéﬁ@adobﬂ apﬁrﬁgsglducose

and ot her addé’é’@f'&m&i& @l €he USEHa i APRLOPri ate di ssol ution aids, for
exanpl e, al cohol
The antibody of the present invention may be

15 administered in itself or as an appropriate pharmaceutical
composition. The pharmaceutical composition used for the
administration described above contains a
pharmacologically acceptable carrier with the aforesaid
compounds or salts thereof, a diluent or excipient. Such

20 a composition is provided in the preparation suitable for
oral or parenteral administration.

That is, examples of the composition for oral
administration include solid or liquid preparations,
specifically, tablets (including dragees and film-coated

25 tablets), pills, granules, powdery preparations, capsules
{including soft capsules), syrup, emulsions, suspensions,
etc. Such a composition is manufactured by publicly known
methods and contains a vehicle, a diluent or an excipient
conventionally used in the field of pharmaceutical

30 preparations. Examples of the vehicle or excipient for
tablets are lactose, starch, sucrose, magnesium stearate,
etc.

Examples of the composition for parenteral
administration that can be used are injections,

35 suppositories, etc. and the injections include the form of



(e.g., ethanol), polyalcohol (e.g., propylene glycol, 10 polyethyl ene

. glycol), nonionic surfactant (e.g., polysorbate 80TM HCO 50

(pol yoxyet hyl ene (50 nol) adduct of hydrogenated castor oil)) may be used
in conbination. For the oily solution, for exanple, sesane oil, soybean
oil and the like are used, and dissol ytg on aids such as benzyl 15 benzoate
and benzyl al cohol nmay be used in conbination. The thus-prepared liquid
for injection is normally filled in an appropriate anpoule. The
suppository used for rectal admnistration is prepared by m xing the

oo Seal S Pt bofendle | (iRl L CORKRAL:ANT6LRIDPACLARLY PPRE. 20 The

oral -or parentéra At haceut | cal. composition - descr ove I|s
advant ageousdyd @ﬂewanenlephlanamqtqjos&gl@h iniarsuprabixe paeprareddese of the

active ingr e?ﬁ@ficl%'m’neﬁetﬂgd§u® gni By@?@%\fﬂ{@ 'S'ﬁ%lplé@%ltn%b&gt S

pills, capsu i'hj ections_ (anpoul es), suppositories, etc.
preferred ZSefﬁ‘h]aﬁlfﬁbn%ﬁﬁeb%%‘g/r%%%’c‘? PREGPIBYRY &S Sk ARG ﬁEﬁEH&?I y ina

dose of 5 t adPfou® dlermqry hidasagrefionim ®©oi Q:Iﬂé)Qqﬂ@ou%Sﬁeﬁh.ahﬂ Jofor
injections and, 10 to 25 for _other dos Each .conposition
descri bed abﬁ%%eﬁﬁﬁo?LHQQf x88R98|nph%618fﬁ%}cﬁgﬁ¥®€- ﬁﬁgnén$ °Bhfess
forful ati on solbtidwes ardnd txichi ng glses sengnddvelse adjtwreact, enc.|laréhe
specificatio d ] ) . b ac denot ed
i n accor danclg %\n&lt h%g#%éﬁé4ﬁgégggg%&gf%% ggﬁ?gn %In}dg?{oc gr% c%lgéﬁgéfncl ature
or by the coherod- coelesamsol) i npeheabeehobxbepy es BFORNKI eReagbYSPbwn bel ow.

For am ng, 3§6ﬂ§e£WIeH@YgP§¥81$hen8Mbﬁ% é§9f‘§étaﬁtf@én§| s presented
unl ess ot herw se i ndi cat ed,, eo¥yr|bonucle|c acid 5 agg@lenentary

deoxyr i bonucﬂ’%]r%s%l’c’:‘i’%lte,@o ao‘é?f? mo pOJtW‘?fehY]G’b%afﬁl n@°1t £bsi ne

of hydrogenated castor o0il)) may be used in combination.
For the oily solution, for example, sesame 0il, soybean oil
and the like are used, and dissolution aids such as benzyl

15 benzoate and benzyl alcohol may be used in combination. The
thus-prepared liquid for injection is normally filled in
an appropriate ampoule. The suppository used for rectal
administration is prepared by mixing the aforesaid antibody
or its salts with conventional suppository base.

20 The oral. or parenteral pharmaceutical composition
described above is advantageously prepared in a unit dosage
formsuitable for the doseof theactive ingredient. Examples
of such unit dosage form include tablets,'pills; capsules,
injections (ampoules), suppositories, etc. It is preferred

25 that the antibody described above is contained generally
in a dose of 5 to 500 mg per unit dosage form, 5 to 100 mg
especially for injections and 10 to 250 mg for other dosage
forms.

Each composition described above may further contain

30 otheractivecomponentsunless formulationwiththeantibody

causes any adverse interaction.

In the specification and drawings, the codes of bases
and amino acids are denoted in accordance with the IUPAC-IUB

35 CommissiononBiochemical Nomenclatureorby the common codes



10 RNA : ribonucleic acid nRNA : nessenger ribonucleic acid dATP
deoxyadenosi ne tri phosphate dTTP : deoxythym di ne tri phosphate dGIP :
deoxyguanosi ne tri phosphate 15 dCTP : deoxycytidine triphosphate ATP :
adenosi ne tri phosphate EDTA : ethyl enedi am netetraacetic acid SDS : sodi um
dodecyl sulfate Ay : glycine 20 Ala .cg@lanine Val : valine Leu
|l eucine Ile : isoleucine Ser . serine 25 Thr : threonine Cys : cysteine
Met : methionine Gdu : glutamc acid Asp : aspartic acid 30 Lys : lysine
Arg : arginine Hs . histidine Phe : phenylalanine Tyr : tyrosine 35 Trp
tryptophan; glepBro-¢ PLOLLOP. A0 wiashRTAM o herdl] UL BGRA U &
pyrogl utam ¢ acl ubstituents, protecting groups, and reagents used in
thi s specifieaifarrhatengrebayie dheaopthcadoteameel dnfoxm is paEpgntedoup Et
ethyl groupniess otherwise indicated.

DNA : deoxyribonucleic acid
5 cDNA : complementary deoxyribonucleic acid
A : adenine
T : thymine
G : guanine
C : cytosine
10 RNA : ribonucleic acid
mRNA : messenger ribonucleic acid
dATP : deoxyadenosine triphosphate
dTTP : deoxythymidine triphosphate
dGTP : deoxyguanosine triphosphate
15 dCTP : deoxycytidine triphosphate
ATP : adenosine triphosphate
EDTA : ethylenediaminetetraacetic acid
SDS : sodium dodecyl sulfate
Gly : glycine
20 Ala : alanine
val : valine
Leu : leucine
Ile : isoleucine
Ser : serine
25 Thr : threonine
Cys : cysteine
Met : methionine
Glu : glutamic acid
Asp : aspartic acid
30 Lys : lysine
Arg : arginine
His : histidine
Phe : phenylalanine
Tyxr : tyrosine

35 Trp : tryptophan



10 Bu : butyl group Ph : phenyl group TC : thiazolidine-4(R)-carboxam de
.group Tos : p-toluenesulfonyl CHO: fornyl 15 Bzl : benzyl O 2-Bz

2, 6-di chl orobenzyl Bom : benzyl oxynmethyl Z : benzyl oxycarbonyl C-Z

2- chl orobenzyl oxycarbonyl 20 Br-Z : 2-bronobenzyl oxycarbonyl Boc :

t - but oxycar bonyl DNP : dinitrophenol E%% » trityl Bum: t-butoxynethyl 25
Frmoc : N-9-fluorenyl nethoxycarbonyl HOBt : 1-hydroxybenztriazole HOOBt
3, 4-di hydr o- 3- hydr oxy- 4- oxo-1, 2, 3- benzotri azi ne HONB

1- hydr oxy- 5- nor bor nene- 2, 3-di car boxyi m de 30 DCC :
N,N'-dichlorohex¥L8arbodii }ggfipe sequence identification nunbers in the
sequence listing of the spe Ication indicate the followi ng sequences.
35 [SEQ I D NO 1RsB2 Thi fasfsowgite ami no acid sequence of nouse Gob-5
protein. [SEQ | DgNQ 21 :TfHTl%tSJ?nPM’?ethe am no acid sequence of human CLCAl
5 protein. [SEQ ID NO 3] This shows the base sequence of the DNA encodi ng
nouse Gob-5 proP€tR havi My %IE WAHS &SP sequence represented by SEQ I D
NO: 1. 16 [SEQ I D NO 4]

Substituents, protecting groups, and reagents used in

this specification are presented as the codes below.

Me : methyl group
Et : ethyl group
10 Bu : butyl group
Ph : phenyl group
TC : thiazolidine-4(R) -carboxamide group
Tos : p-toluenesulfonyl
CHO : formyl
15 Bzl : benzyl
Cl,-Bzl : 2,6-dichlorobenzyl
Bom : benzyloxymethyl
Z : benzyloxycarbonyl
Cl-zZ : 2-chlorobenzyl oxycarbonyl
20 Br-2Z : 2-bromobenzyl oxycarbonyl
Boc : t-butoxycarbonyl
DNP : dinitrophenol
Trt : trityl
Bum : t-butoxymethyl
25 Fmoc : N-9-fluorenyl methoxycarbonyl
HOBt : 1-hydroxybenztriazole
HOOBt : 3,4-dihydro-3-hydroxy-4-0ox0-1,2,3-
benzotriazine
HONB : 1-hydroxy-5-norbornene-2,3-dicarboxyimide
30 DCC : N,N’-dichlorohexylcarbodiimide

The sequence identification numbers in the sequence
listing of the specification indicate the following
sequences.

35 [SEQ ID NO: 1]



Thi s shows the base sequence of the DNA encoding the human CLCAl protein
havi ng the am no acid sequence represented by SEQID NGO 2. [SEQ ID NGO 5]
15 This shows the base sequence of prinmer PRL used in EXAMPLE 1. [SEQ ID
NO 61 This shows the base sequence of priner PR2 used in EXAMPLE 20 [ SEQ
ID NO 7] This shows the base sequence prinmer PR3 used in EXAMPLE [ SEQ
ID NO 8] This shows the base sequence of priner PR4 used in EXAMPLE 25 1.
[SEQ ID NGO 9] This shows the base sequence of primer PR5 used in EXAMPLE
1. [SEQ ID NO 10] 30 This shows the base sequence of priner PR6 used in

EXAMPLE 1. [SE ] [ f: seq e ver PR7 used
in EXAMPLE 1. %hﬁégghf’%%m;@ﬁ‘]‘ﬁg%’m@fﬁ!&g s%h%‘g‘\%sn ctehe%%%]soélog;ee%d(% of
primer PR8 usedtehnEXAMPLE 1. [SEQ ID NO 131 This shows the base sequence
of primer PRPsp§edpi RoEXAMPLE 5 1. [SEQ ID NO 14] This shows the base

sequence of priner PRLO used in EXAMPLE 1. [SEQ ID NO. 15] 10 This shows
the base sequenc&hdf SPPHEr tPR1EMISEd 4t d ErAVEIE S °f $mmamp NGA k6]

5 protein.
[SEQ ID NO: 3]

This shows the base sequence of the DNA encoding mouse
Gob-5 protein having the amino acid seguence represented
by SEQ ID NO: 1.

10 [SEQ ID NO: 4]

This shows the base sequence of the DNA encoding the
human CLCAl protein having the amino acid sequence
represented by SEQ ID NO: 2.

[SEQ ID NO: 5]

15 This shows thebase sequenceof primer PR1 used in EXAMPLE
1.
[SEQ ID NO: 6]

This shows thebase sequenceof primer PR2used in EXAMPLE
1.

20 [SEQ ID NO: 7]

This shows thebase sequenceof primer PR3 used in EXAMPLE
1.

[SEQ ID NO: 8]
This shows thebase sequenceof primer PR4 used in EXAMPLE
25 1.
[SEQ ID NO: 9]
This shows thebase sequenceof primer PR5used in EXAMPLE
1.
[SEQ ID NO: 10]
30 This shows thebase sequenceof primer PR6 used in EXAMPLE
1.
[SEQ ID NO: 11]

This shows thebase sequenceof primer PR7 used in EXAMPLE
1.

35 [SEQ ID NO: 12]



Thi's shows the base sequence of prinmer PR12 used in EXAMPLE 1. 15 [SEQ ID
. NGO 17] This shows the base sequence of priner PR13 used in EXAWVPLE 1.
[SEQ ID NGO 18] This shows the base sequence of prinmer PR14 used in 20
EXAMPLE 1. [SEQ ID NGO 19] This shows the base sequence of priner PRL5 used
in EXAMPLE 1. [SEQ ID NO 20] 25 Thisghows the base sequence of primer
PR16 used in EXAMPLE 1. [SEQ ID NO Zf] This shows the base sequence of
prinmer PRL7 used in EXAMPLE 1. 30 [SEQ ID NO 22] This shows the base
sequence of cDNA containing the full-length gene of Gob-5 acquired in
EXAMPLE 1. [ SEQ | obe used
in 35 EXANPLE 2%9%3%'(31‘?%%(5’1%"%%5@%% 8 SERCE pRh WERY %‘egﬁgﬁ%’é’éo

prinmer PR18 lUsed in EXAWPLE 5. [SEQ ID NO 251 5 This shows the base

sequence of pgpgefp RE9 pspd in EXAVPLE 5. [SEQ ID NO 261 This shows the
base sequence o cDNA contalnlng the full-length gene of acquired in
EXAMPLE 5. 10 [SEblﬁBhN@S thg bape § e gHERS etHfeP HHvRT Baéﬂéﬁéelbewa r PR20

used in sEXAMVPLE 5
[SEQ ID NO: 14]

This shows the base sequence of primer PR10 used in

EXAMPLE 1.
[SEQ ID NO: 15]

10 This shows the base sequence of primer PR11 used in
EXAMPLE 1.

[SEQ ID NO: 16] _
This shows the base sequence of primer PR12 used in
EXAMPLE 1.
15 [SEQ ID NO: 17]
This shows the base sequence of primer PR13 used in
EXAMPLE 1.
[SEQ ID NO: 18]
This shows the base sequence of primer PR14 used in
20 EXAMPLE 1.
[SEQ ID NO: 19]
This shows the base sequence of primer PR15 used in
EXAMPLE 1.
[SEQ ID NO: 20]
25 This shows the base sequence of primer PR16 used in
EXAMPLE 1.
[SEQ ID NO: 21]
This shows the base sequence of primer PR17 used in
EXAMPLE 1.
30 [SEQ ID NO: 22]
This shows the base sequence of cDNA containing the
full-length gene of Gob-5 acquired in EXAMPLE 1.
[SEQ ID NO: 23]
This shows the sequence of Gob-5 gene probe used in
35 EXAMPLE 2.



[SEQ ID NO 28] This shows the base sequence of priner

EXAMPLE 5.

[SEQ ID NO 291 This shows the base sequence of priner

in EXAVPLE 5.
PR23 used in
primer PR24 used
sequence of priner

base sequence of priner

EXAVPLE 5.

n
PR25 used in
PR26 used in

shows the base sequence of priner

sthe Baﬁszsgggence of priner

ase sequence of priner

35 This sho
| D NO 36]

Thi s”shows t he

30 EXAMPLE 5.
PR27 used in
PR28 used in 55 EXAMPLE 5.
PR29 used in

PR21

used in 15
PR22 used

[SEQ ID NGO 30] 20 This shows the base sequence of primer
[SEQ ID NGO 311 This shows the base sequence of
EXAMPLE 5. 25 [SEQ/4 D NO 321 This shows the base

EXAMPLE 5.

[SEQ ID NO 331 This shows the

EXAVPLE 5.

[SEQ ID NO 34] This

[SEQ ID NO 351

[ SEQ
EXAVPLE 5.

5 [SEQ I D NO 37ThTri shewswshenbaggseecguguesrcefoprpmere PRRR3GSEsed i n
(S MpDENG. 38] This shows the base sequence of priner PR31 used

EXAMPLE 5.

in

ol i gonucl eo
5

30

35

10 EXAMPLE 5.

SEQ
t | 989 Gbp- BAs 25]

D NO 39] This shows the base sequence of

This shows the base sequence of primer PR19 used in

EXAMPLE 5.

[SEQ ID NO: 26]

This shows the base sequence of cDNA containing the
full-length gene of CLCAl acquired in EXAMPLE 5.

This shows the base sequence

[SEQ ID NO: 27]

EXAMPLE 5.

[SEQ ID NO: 28]
This shows the

EXAMPLE 5.

[SEQ ID NO: 29]
This shows the

EXAMPLE 5.

[SEQ ID NO: 30]
This shows the

EXAMPLE 5.

[SEQ ID NO: 31]
This shows the

EXAMPLE 5.

[SEQ ID NO: 32]
This shows the

EXAMPLE 5.

[SEQ ID NO: 33]
This shows the

EXAMPLE 5.

[SEQ ID NO: 34]
This shows the

EXAMPLE 5.

[SEQ ID NO: 35]

This shows the

base

base

base

base

base

base

base

base

sequence

sequence

sequence

sequence

sequence

seqguence

sequence

sequence

of

of

of

of

of

of

of

of

primer

primer

primer

primer

primer

primer

primer

primer

primer

PR20

PR21

PR22

PR23

PR24

PR25

PR26

PR27

PR28

used in

in

used

in

used

in

used

in

used

in

used

in

used

in

used

used in



used in EXAMPLE 7. [SEQ ID NO. 40] 15 This shows the base sequence of

. oligonucl eotide Gob-5MM used in EXAMPLE 7. EXAMPLES Hereinafter the
present invention will be described 20 in nore detail with reference to
EXAMPLES but is not deened to be Iimted thereto. The gene mani pul ation
procedures using Escherichia coli wereggerformed according to the nethods
described in the Ml ecular Coning. Escherichia coli JMLO9/ pT7-mob-5
obtained in EXAMPLE 25 1 by cloning the Gob-5 full |ength gene DNA
fragment to pT7 Blue-T Vector was on deposit with the Mnistry of
Internationaké%ﬁggg gnd | ndustry, Agency of Industrial Science and
Technol ogy, fonal "Institute of Bioscience and Human Technol ogy (N BH)
at 1-3, Hi ga$8EQ1IBhN@e, 38D Tsukuba-shi, |baraki-ken, Japan (zip code

305-8566), as then;ACERSRLORnPUBREE EERVELRR=6882p00neerbRAREL 2. 14999 and
with Institute for Fernmentation, OGsaka (IFO at 17-85, Juso-honmach

2-chone, YodBYAMBLRuU® - Csaka-shi, Japan (zip code 532 - 8686) , as the
Accessi ons Nubey tHhQvd6336jon August 35 24, 1999. 56 Escherichia col

DH5a/ pcDNA- hCLCA| | t.r ansf or by cloning with plasmd p - hCLCAl. _obt ai ned
in EXAVPLE 6 was T 26f aﬁﬁaﬁﬂﬁ ¥ﬁ5ﬁ| EﬁqgsnFﬁe°Rc8§§§‘ﬁ6n$ﬁglﬁb&seggm BP- 6877
on Sept enberEZBMPLR99.and with | FO as the Accession Nunmber 5 I FO 16311 on
August 24, 1233 LE3g]CIoning of Gob-5 gene show ng i ncreased
expression i n%de mouse wi th increased ai rway hyperresponsiveness 10
Model mice wth FhésegbewsatheapakgpeeauspersifenedgerwBRa phegdr 8 t hr ough
sensitizgdi opxRMptptsaperitoneally injecting 400 | of saline containing 20

pgof OVA (ovalbumin) and 2 ng of alumto BALB/c mce (nale, 6 weeks ol d)
and then bobSERNEPHYOF nePhperitoneal injection of 200 | of saline

This shows the base sequence of ocligonucleotide Gob-5AS
used in EXAMPLE 7.
[SEQ ID NO: 40]
15 This shows the base sequence of oligonucleotide Gob-5MM
used in EXAMPLE 7.

EXAMPLES
Hereinafter the present invention will be described

20 in more detail with reference to EXAMPLES but is not deemed
to be limited thereto. The gene manipulation procedures
using Escherichia coli were performed according to the
methods described in the Molecular Cloning.

Escherichia coli JM109/pT7-mGob-5 obtained in EXAMPLE

25 1 by cloning the Gob-5 full length gene DNA fragment to pT7
Blue-T Vector was on deposit with the Ministry of
Internétional Trade and Industry, Agency of Industrial
Science and Technology, National Institute of Bioscience
and Human Technology (NIBH) at 1-3, Higashi 1-chome,

30 Tsukuba-shi, Ibaraki-ken, Japan (zip code 305-8566), as the
Accession Number FERM BP-6882 on September 20, 1999 and with
Institute for Fermentation, Osaka (IFO) at 17-85,
Juso-honmachi 2-chome, Yodogawa-ku, Osaka-shi, Japan (zip
code 532-8686), as the Accession Number IFO 16316 on August

35 24, 19989.



15 containing 10 pg of OVA and 1 ng of alumto the animals one week after,
foll owed by inhalation of 5% OVA solution dissolved in PBS of 1/2
concentration for 25 m nutes under unanaesthetised and spont aneous
respiration conditions over 7 consecutive days fromone week after. 20
Aerozol i zation was carried out using adltrasonic nebulizer (Soniclizer
305, ATOM Medical). Increased airway hyperresponsiveness was determ ned by
t he Konzett-Rossler nethod in terns of bronchoconstriction induced by
acetylcholine (62.5 - 2000 pg/kg) given 24 hours after the 25 final antigen

| nhal ation. B ongboabysshan LBYaosutLy Lo B Mas A aRard ) er death

under pentobarbita anest | ng atra cannu into the
ani mal  and 9behing w3 th Prie@SIWi@rPC@NA BICiﬁCPdf OPBSMNGX-X'H Eé{A;MrI?é@% sPSCi men

was prepar ed, 4 dih £ME QSR Nﬁﬁﬂoagp%eh&@saloﬁfmﬁbép FARM BRUic@k 7st al ni ng
and nlcroscoplc |nspect|on t he roportlon of nacrop ages, EOSInOpI

neut r ophi | s, °? |SARERATRE anél98?h%r|‘dd'§'1q}b I1FQs2 € af R 2RSS i) 9’“{“)-’&)91”+RNA

used as & satméelwm psepaigdsby2extragdbing the total RNA fromthe

| ung/ bronchi of normal mce and the 35 lung/bronchi of nodel mce with

i ncreased airway 57 hyperresponsiveness, using | SOGEN (manufactured by
Wako Pure eMNMRBE 1ndustries, Ltd.), and then passing through oligo-dT

cel I ul ose cobuwm; & rfw;@gtyrg%qlebyhg’b%gvﬁcageaﬁe%b%%A%FBQo’ﬁ'iﬂ&h%%ife%“h of

these poly (A +R as the'starting 5 nmateri ragnents ragnents
wherein a pdfeust ¢HNA 1?%379%?@%ﬁéﬂabyhPER}”r@Bé@PﬁFH&PIe?Sexpr essed in the

| ung/ bropchi  of wedel miee wmarh iintGleRaRyl aéllrwq,yhygw%ts%a@,a%&ﬁ%@%sS wer e
col | ected by subtraction u n PCR- sel ect cDNA subtraction

( manuf act ur e£ By I GitEch OS2I PY TRETAREPL6P S8]dENce for
t he subtracinpscatded ODQlltChESEESUIEtdd]g:d?.(ﬁ?.rfg‘ agpenif ava t(beahdbulmingnds

t her eof was v est i res ign change to
t he DNA fraggnlg(fnr? ﬁ?t%gﬁhg\t 2 B%‘%WT%QHC ry‘%rg%t vva%%?(%enﬁlgﬁts) dotﬁglgnt (o]
pT7Bl ue T- Vé&@esting by 1ntraper1toneal 1njectlon of 200 pul of saline

15 containing 10 ug of OVA and 1 mg of alum to the animals one
week after, followed by inhalation of 5% OVA solution
dissolved in PBS of 1/2 concentration for 25 minutes under
unanaesthetised and spontaneous respiration conditions
over 7 consecutive days from one week after.

20 Aerozollizationwascarriedoutusingaultrasonicnebulizer
(Soniclizer 305, ATOM Medical). Increased airway
hyperresponsiveness was determined by the Konzett-Rossler
method in terms of bronchoconstriction induced by
acetylcholine (62.5 - 2000 ug/kg) given 24 hours after the

25 final antigen inhalation. Bronchoalveolar lavage fluid
(BALF) was prepared, after death under pentobarbital
anesthesia, by inserting a tracheal cannula into the animal
andwashing3 timeswith0.5ml of PBS. Next, a smear specimen
was prepared using cytospin (700 rpm, 1 min.). After

30 Diff-Quick staining and microscopic inspection, the
proportion of macrophages, eosinophils, neutrophils,
lymphocytes and other cells was calculated.

Poly (A) +RNA used as a sample was prepared by extracting
the total RNA from the lung/bronchi of normal mice and the

35 lung/bronchi of model mice with increased airway



15 ‘(manuf act ured by Novagen, Inc.) . The DNA base sequence of the

, subcl oned cDNA fragnent was decoded, and based on the decoded base
sequence, honol ogy search was conducted by blast N using public Geneble
dat abase. The result revealed that 79 out of 120 cl ones checked 20 on al
coincided with the base sequence encodigg the known. nouseGob-5 gene.

Thus, cDNAwas synt hesi zed fronpol y(A) + in the lung of nodel nouse with
i ncreased airway hyperresponsi veness, using cDNA synthesis kit

(manuf actured by Takara Shuzo Co., Ltd.). This cDNA was 25 used as a

t | at t |
oo B L B LD SOEAEIanflea oe anghel v
NO 6) of theuiEenigaie Industaqdiese bhé. Gor®d ftlldn pesginggeheotSEQ | D NO

22)  Using Tgkpga.- &%iJ@ﬂl&ﬂ@@gf@Giyﬁﬁd(@¥nJ?¥@f@r§@U59 §parmacL£ﬂ ) » 30
the reaction was carried out by initially reacting at 98C for 1 m nute and

t hen repeat |‘|’1ﬁ1%2dﬁﬂzﬁééq}1ﬁt'ﬁ‘?éﬁhrﬁf té?éleé?ohtie%)e perhg start 9790
(manuf actsur efla byr Pe1 KiobNa fRBghBe Ly, (£idgiéh €4 wiira GYChep s oFeeDiA | ncl ude

98C for 10 seconds 60 nut e. an n 72C for . 3. m putes, and
fimal Ly 35 oS Rt rEe b orte D, SHeS T R LT ate a8t 1R P e s 5
full-1ength pene/iNmé¢nAgoEnmodes vioaeditl pddr&hsed-dieedpr. Using

synthetic prﬁ@é§r4%£9¥g&%s %Egé QOW %etdongQubltPaw?ioﬁl‘)lsin ycle

sequenci ng wa ent {he = Dase S&quence o e product
obt ai ned by %CIHW%é&ﬁNw%rgéé}eencb*t((NEIHIF%CSNL}I’IENBPY Chenteakt ured by

Per ki n- ElgTeLapd Aftodses DXWELE. 2 Analadipt oin ddqmieedlisdd dd i on of the

Gob-5 gene in nodel 10 mice with increased ai rway hyperresponsjveness Each
organ (lung, SHREFIStIPR&dad BA® BPAPAEIPAVIE fraghieasn t &l POFRt esti ne,
| ar ge i nt estémds tﬁéea’aﬁhhsvmnov@bﬁﬁedeﬁtﬁﬁhwwemﬁﬁcm andeheni ce

wth mcreas&d \é%é s%/ Derr &s efness atnd tt%t &unt eln\g%re pL gpar ed 15

t herefrom usi ng rranuf ur ed
fragment was then subcloned to pT7B1ue T-Vector

15 (manufactured by Novagen, Inc.). The DNA base sequence of
the subcloned c¢DNA fragment was decoded, and based on the
decodedbase sequence, homology searchwas conductedbyblast
N using public Geneble database.

The result revealed that 79 out of 120 clones checked

20 on all coincided with thehbase sequence encoding the known.
mouse Gob-5gene. Thus, cDNAwas synthesized frompoly (A) +RNA
in the lung of model mouse with increased airway
hyperresponsiveness, using c¢DNA synthesis kit
(manufactured by Takara Shuzo Co., Ltd.). This cDNA was

25 used as a template and PCR was carried out using 2 primers
of 5'-non-translational region (PR1: SEQ ID NO: 5) and
3’'-non-translational region(PR2: SEQ IDNO: 6) of the Gob-5
gene to acquire the Gob-5 full-length gene (SEQ ID NO: 22).
Using Takara EX Taq (manufactured by Takara ShuzoCo., Ltd.),

30 the reaction was carried out by initially reacting at 98°C
for 1 minute and then repeating 30 cycles in Thermal Cycler
Gene Amp PCRSystem 9700 (manufacturedbyPerkin-Elmer, Inc.),
in which one cycle was set to include 98°C for 10 seconds,
60°C for 1 minute and then 72°C for 3 minutes, and finally

35 by reacting at 72°C for 10 minutes. The resulting Gob-5



I ndustries, Ltd.). The total RNAs were passed through oligo-dTcellulose °
colum (manufactured by Pharmacia,lnc.) to prepare poly (A) +RNAs. Af ter
0. 5 g of this poly (A +RNAs were el ectrophoresed on 1.1% agarose gel

el ectrophoresis 20 containing 2.2 Mformalin, the RNAs were blotted to
nylon nenbrane filters (Hybond-N+, madg by Amersham Pharmacia Biotech
Inc.) by capillary blotting for 18 hours. The RNAs were fixed on the nylon
menbrane filters through UV treatnent, followed by prehybridization at 65C
in Express Hyb 25 Hybridization Sol ution (manufactured by C ontech

Labor at or i t f Gob- 5
cona £ ragnentel Sinbas R ol MAE - 0RRr BIPLAEH kR Y my &2 e B0
BEST Label i ngskng $ymihéaie rinedy (Bidart® SR3do 659, IDt¥Q) % SHbe.

Hybri di zati ofipu@s. 3Q)caryled Sdfudc W c@nAQUteal Po BXEUESSE fHRe
Hybridi zation Solution. Filters were Tinally rinsed with 0.1 x SSC in

0. 1% SDS sol k@ f8rPedueire Pl FBReRF DU detdd it dibyng BARTRrent DNA

(manuf actsur egle@yefrdetr ot @RESMTER77, hdfujactdBed BePelrkin -@peassi on of
t he Gob-5 gene (MRNA) was observed in the small 35 intestine, |arge

i ntestine ant®Stomach of normal mouse but 59 not in the | ung. In the nouse
wWith increased airway hyperresponsiveness, the expression was nmarkedly
observed igEiggptgng, i ndi cating that the expression of Gob-5 was

strongly induced acconpani ed by increased airway 5: hyperresponsiveness. An
i ncrease of Amely®bs Prexpress Bastrabphéosnaf IthafedtPngene ary@odetlest i ne
and stonmach micéh@i t ROORE raRYER g&ghaynﬁggggggstﬁg@»eaﬁggrresponsiveness
was on the sanme_| evel as observed in the nornpl nmouse. No potentiation of
ot c95i O a0 cOmBARP G S ICAEASBEBF iy SH0 By PBPY e SHMGt vEREEL Svas. not ad
(FIG 1). B@MWEE 3sadlyshsesnihbhe Cabgbh gemeswihle,passagehof whisne in
nodel nouse, W ale e j . hyp e i SS, . JSi ai rway
hyperrespons}%%iggéglEﬁ%ﬁsgog§%p§¥ﬁ§§ S%ﬁ éﬁﬁ%ﬁLé§P%a%3é§,y?ﬁggfﬁgﬁeased

ai rway hyperaespavisivegresgsponsiveness, and total RNAs were prepared

15 therefrom, using ISOGEN (manufactured by Wako Pure Chemical
Industries, Ltd.). The total RNAs were passed through
oligo-dTcellulose column (manufacturedby Pharmacia, Inc.)
to prepare poly(A) +RNAs. After 0.5 ug of this poly(A) +RNAs
were electrophoresed on 1.1% agarose gel electrophoresis

20 containing 2.2 M formalin, the RNAs were blotted to nylon
membrane filters (Hybond-N+, made by Amersham Pharmacia
Biotech, Inc.) by capillaryblotting for 18 hours. The RNAs
were fixedon thenylonmembrane filters throughUV treatment,
followed by prehybridization at 65°C in Express Hyb

25 Hybridization Solution {manufactured by Clontech
Laboratories, Inc.). On the other hand, one (SEQ ID NO:
23) of the Gob-5 cDNA fragments shown in EXAMPLE 1 was labeled
with [a-?P]dCTP using Bca BEST Labeling Kit (manufactured
by Takara Shuzo Co., Ltd.) as a probe. Hybridization was

30 carried out at 65°C for 2 hours in Express Hyb Hybridization
Solution. Filters were finally rinsed with 0.1 x SSC in
0.1%SDSsolutionat50°CfollowedbydetectionusingBAS-2000
(manufactured by Fuji Photo Film Co., Ltd.). As a result,
expression of the Gob-5 gene (mRNA) was observed in the small

35 intestine, large intestine and stomach of normal mouse but



and the count of infiltrated cells into alveolar |avage fluids were

.. measured before OVA inhalation and on Days 2, 3, 4, 5 6 and 7 of ter OVA

inhalation as in EXAMPLE 1 (FIGS. 20. 2 and 3) . In addition, the lung
before OVA inhalation and on Days 1, 2, 3, 5 and 7 after OVA inhal ation
was isolated, and subjected to hbrther@ blotting analysis as in EXAMPLE 2
(FIG 4). As aresult, the increased airway hyperresponsi veness and
infiltration of e05|nophlls into 25 alveolar |avage fluids were induced on
or after Day 4 after OVA inhalation wher eas expression of the Gob-5 gene

mar kedl% énldl’yctel’g f{ Q%Da&n ug\éo\v}l%all gr%%se@%tlxlvﬁay expr ession

of the Gob gene occurred prior Fe 5 ncrease
hyper r es ponsh ¥eemses zoRss Je‘ogmmmtlhq ﬂxprﬁsatpbma%@aghggéyt olgerhed

possibility fhatnd h%x@ob ARG MRS h@l tBEPERSSEdsa8nt BE QULCOMRLHf ai rway
inflanmati on and that =~ induction of the Gob-5 gene expression woul d cause

the increasEeFefgivayl mpesd e%‘b‘b?f%ﬁ’%%%%sb%mﬂn%’é%‘?%rﬁ’rrY?ﬂl ltration into

al veol ar st aviagee f 14k pins i vén &8s . Emh hEréakdest idiecabbon @kptdes ®b-5 gene
expression sjte. i wi th increased.air err.esponsi veness
A et per fusH bR EPRL fet 7 BRFFERT hd ARy L BECROHREI S AP as Al Hifiel mouse
W th increasssdeal rmmazysehymehrqu:me‘wssevdaraes&rawviwbe#%epabafsdwmledehwale t he
Lorg, vas | SObAt Sl Al | xevlr Ao G OHALLL I tﬁgeﬁgmfr Fagucnpse- HESS
sol ution was " replace uaJ? I’ ncreasin I on of

he conce
sucrose to fRokgnyiatheh ofa%xsm%s@n HBSSH@@FI&ﬁdow 1alﬁdetar$@d1@lmm was

frozen ip dipyhelreNdeli PehONE NGad OnSted(Ffga 1cryostat at -14C for 3
hours, the frozen lung was cut into a thickness of 10-15 | and put up on

an APS—coated slide glass. For preparing a DI G| abel ed probe, the Gob-5
DNA fragmengxxipiOe 53 kb was anplified by PCR using the Gob-5 15 full

L STBD, ey LAAENL, P U MR SRHVELG 28 Bol eI B AThELD

mouse with increased airway hyperresponsiveness

15 Using the airway hyperresponsive model mouse explained
in EXAMPLE 1 above, theincreasedairway hyperresponsiveness
and the count of infiltrated cells into alveolar lavage
fluids were measured before OVA inhalation and on Days 2,
3, 4, 5, 6 and 7 after OVA inhalation as in EXAMPLE 1 (FIGS.

200 2 and 3). 1In addition, the lung before OVA inhalation and
on Days 1, 2, 3, 5 and 7 after OVA inhalation was isolated,
and subjected to Northern blotting analysis as in EXAMPLE
2 (FIG. 4). As a result, the increased airway
hyperresponsiveness and infiltration of eosinophils into

25 alveolar lavage fluids were induced on or after Day 4 after
OVA inhalation, whereas expression of the Gob-5 gene was
markedly induced from Day 2 after OVA inhalation. That is,
expresshxloftheGob-Sgeneoccurredpriartotheincreased
airway hyperresponsiveness and eosinophil infiltration,

30 suggesting the possibility that the Gob-5 gene was not
expressed as the outcome of airway inflammation and that
induction of the Gob-5 gene expression would cause the
increased airway hyperresponsiveness and eosinophil
infiltration into alveolar lavage fluids.

35



ID NO 7) . Using Takara EX Taq (manufactured by Takara Shuzo Co., Ltd.),
the reaction was carried out by initially reacting at 94C for 1 m nute and
then repeating 30 cycles 20 in Thermal Cycler Gene Anp PCR System 9700
(rmanufactured by Perkin-Elnmer, Inc.) , in which one cycle was set to
include 94C for 10 seconds, 60C for 30, seconds and then 72C for 90
seconds, and finally by reacting at 72C or 10 mnutes. The anplified DNA
fragnent was inserted into pCRII-TOPO 25 vector (manufactured by

| nvi trogen, Inc ),and extended from both sides of the vector by SP6 RNA
polynerase ﬁZLBNA pol ymerase using DI G Labeling Kit (manufactured by
Boehri nger in accordance with the manual attached to prepare

DI G | abel ed aﬂenseﬁseaaméns@ﬁs@@WS pensi e¥r8eshybni el katimmogsd

conduct ed UanagsJeSb'Btﬁt %E%agbh a&wa_k}f ﬁ%b'é&%@s@én@'lméﬁ%sgene Co., Ltd.)
in accordance with the manual attached thereto aresult, it was f ound

that the Gob- 5AG&RE RREIWT B e esiskrn AR tHelens O ROERAL MM in

the nodels anaABImdMd N ridWHLASCH Dhé¥EYsSE dWPaly elm&&ie\é@wz%aveld@stéwe
nor mal nouse, ngv\gsgpre on 61 of the gene was. obs rvecgdg y part
Yl o) 1

(FIG 5) . G ﬁ“éadlqmd%'hethéoﬁugggsﬁs h%%l%%‘f:) obl et
cells in thetsfel évendightge Theesd f pes, [aBsocherse - BB6Fhysl uResn waGonmun.

255, 347 u%’@bl%eed'ﬂyt B‘Paﬁ{lgﬁ‘ﬁb' iQErB9LTRL 'E‘Pllés%lo[ns 2 AR8L ‘Ef'o'fS are

hardly present iS reported that goblet ce are over expr essed
in the nodel SWbag&e Wi Iﬁlnﬁﬂaék’efaﬁs%ﬂl ABBWRNC FIRpRT i RED SRdinFdip@ssapArhhe],

Respir. ¢ell 1uNQ| wa S pﬂ'ozeﬂ-‘hn 43%5_/ (1296) ht tIBeéﬁiQ{lQngg@@ @Ear@@' is anere
specifically stained ¥ PAS s%alnlgg to see if the expression 1Q of Gob-5
gene around TR¥ECBFBRCHT WdsCat?F ibaPHb e 8BS Joiftt™ 1889 ¥3s Ak dii%hi ng was

performed byaftxicgneash slicea oful tha@ bungubrom arorare - doxisel and der om

nodel _nouse &ﬁ%g i ncy eIaseIde aarld”\‘l?ng vﬁ rag)s%/é% vrerbess t‘%e 23 1000@ Dq\]r mal i n

solution for m nu riodi‘c aci d aqueous 15
sol uti on forfsagmﬁutegﬁ ﬂréakbngaﬁnﬁhp$eﬁnﬁﬂ HYDESR fusrings the Hebed and

with an aguepys) SULHYERYSnACE Fa $RENE bBRafiQkd3in EXAMPLE 1 as a template

and using synthetic primers (PR2: SEQ ID NO: 6, PR3: SEQ
IDNO: 7). Using Takara EX Taq {(manufactured by Takara Shuzo
Co., Ltd.), the reaction was carried out by initially
reacting at 94°C for 1 minute and then repeating 30 cycles

20 in Thermal Cycler Gene Amp PCR System 9700 {(manufactured
by Perkin-Elmer, Inc.), inwhichone cyclewas set to include
94°C for 10 seconds, 60°C for 30 seconds and then 72°C for
90 seconds, and finally by reacting at 72°C for 10 minutes.
The amplified DNA fragment was inserted into pCRII-TOPO

25 vector (manufacturedby Invitrogen, Inc.), andextended from
both sides of the vector by SP6 RNA polymerase and T7 RNA
polymerase using DIG Labeling Kit (manufactured by
Boehringer Mannheim) in accordance with the manual attached
to prepare DIG-labeled antisense and sense probe. In situ

30 hybridization was conducted using ISHR Starter Kit
(manufactured by Nippon Gene Co., Ltd.) in accordance with
the manual attached thereto. As a result, it was found that
the Gob-5genewashighlyexpressedat thesitearoundbronchi
in the model animal with increased airway

35 hyperresponsiveness. In the normal mouse, no expression



m nutes, dehydrating with ethanol, and penetrating with |enosol A The
.results indicate that the stained sites of goblet cells around the bronchi
wel |l coincided with the Gob- 5 20 expression sites, and goblet cells of the
bronchi are considered to be Gob-5 expressing cells (FIG 6). EXAWPLE 5
Acqui sition of CLCAl gene as a human cqunterpart to the Gob-5 25 gene
Usi ng the Genebl e dat abase, honol ogy search of the Gob-5 gene by blast N
was performed. The results reveal that the gene belongs to the

cal ci um dependent chloride channel famly, show ng extrenely high honol ogy

to human CL O0¢[ cS, , 0. | was /g%, 0on a
base | evel Cee\kch.'?e?l?/o gn 5a g%%]aoéggg'%rlv%\%ef‘g]%?ﬁ%’ rth(%(:%) ggnegs
properties sreponred chatosdepfobhb dBre Wagehsrrasepdton lgoblgdneellss

ti ssue-depengdenily s%?éﬁrleﬁﬁédlwg&hﬁnéé@éiﬁé@r[@mdﬁgnﬁsbh'&%ylsn Real thy
subj ect and expressed stron% y 1n 35 g}s"gl et cells present in the intestine,

human count efPAFER 62 27 @4H- (5938%] askuid@® Propehe amonper RAYSLhus
conduct eds usgsigl e hUFENL SNEté HAHESE igite LAV Imhf arty icheepbattdr eHalby

d ont ech t t | t DNAS . CLCA
Cone o on SrSTEl Ko ths dns st LaperE R eRes, B N Tl gy Se Wath

3' -non-t ransimd:re)alaédragrm hPRES T eSEQnIsD vid@ie s25 ) Amt oJ OlResipi rCLCAL L
full-length élﬁﬁQ | '24 42%6}1?9%5 “%J@#@f@re?@oﬂ% dTRAYh %%PF»S" by

Takara Shuzo ron” was carriedout by initia
reacting at %ib*cqlwﬁmaenem PAE S tRdpd Al tRyS8e léy%h%gxpﬁewépﬁal

Cycler Gane AMRBCR 48neYSiAME (HQ K FEREH AGLY 26t BYpREEKL B-td BBb1eckNC.), N

which one cycle was set to jinclude 98C for .10 seconds, 6QC fqQr 1 _m nutes
and then 72C¢¢btss %%Lﬁt@s"n%WﬁSnBFF§°5§?ePe‘a%tfr’rf@ln%teaﬁbsrl&rcele m nut es.
The anplifi eelhé)manfgrfagjmrmmouaserrideﬂmmmedamdus‘éGPQNQﬁbeéased

( manuf actured b‘y vitro en ons1ve nﬁé %Ch & oq]_y scifur Qgr
conduct ed us{ ng s&r}[yf‘})eetl o [Prl ners g* §2 % %0}%% 27 8 SEQ I D
NO 38) to iHemifytese buséigegaewithof . ﬁhepeeagdugnapnddaqueous
15 solution for 5 minutes, treating with Schiff’s base for 15
minutes and with an agqueous sulfurous acid solution for 3
minutes, dehydrating with ethanol, and penetrating with
lemosol A. The results indicate that the stained sites of
goblet cells around thebronchiwell coincidedwith the Gob-5
20 expression sites, and goblet cells of the bronchi are

considered to be Gob-5 expressing cells (FIG. £6).

EXAMPLE 5

Acquisition of CLCAl gene as a human counterpart to the Gob-5
25 gene

Using the Geneble database, homology search of the Gob-5

gene by blast N was performed. The results reveal that the

gene belongs to the calcium-dependent chloride channel

family, showing extremely high homology to human CLCA1l gene
30 [Genomics, 54, 200 (1998)], which was 72% on a base level

and 74% on an amino acid level. Since the CLCAl gene shows

properties similar to those of the Gob-5 gene in that the

gene is tissue-dependently expressed in the small/large

intestines in healthy subject and expressed strongly in

35 goblet cells present in the intestine, human counterpart



by a fluorescent DNA sequencer (ABI PRI SM TMB77, manufactured by
Perkin-Elmer, Inc.). 20 EXAMPLE 6 Construction of vector to express human
CLCAl gene in animal cells pCRII-TOPO Vector inserted with the human CLCAl
gene 25 shown in EXAMPLE 5 was digested with Kpnl -Notl. The resulting

DNA fragment of 2. 9 kbp containing theg{LCAl gene was inserted into pcDNA
3.1 plasmd (manufactured by Invitrogen, Inc.) simlarly digested with
Kpnl-Notl to construct plasmd pcDNA-hCLCAl bearing the human CLCAl gene
downst ream 30 cyt onmegal ovi rus enhancer/ pronoter and having a neonycin

Fost Stant 9eDE AR 9FL SELLARATAL Kele: GV LR, . SUny £534 9000 bRy

i ncreased ai rway hyperresponsi veness adm nistration o
sense ol i gonuehansmdd 1tin teret iGrhcBNB3 ibgeny (Mol fad fyredby Cdoprtesdi on of

the Gob-5 geng,¥Putdrbes, ag3oCi al £ W ddbpi Hed eaﬁ‘ﬁfd:vﬁi 'M¥&mer DNAs of
hyper r esponsi veness, the effect on airway reactivit % was exam ned b

y
adni ni st er i NgEGABHERPROT otfl*f?‘ba’%%a’ﬁ/]p%th%?%e’fﬁ%l%‘lll 1 et d® M&b- 5AS:
SEQ ID NG 39)) ngad t'heidd -arsd il drid lx@tgllcaﬁl_ gipke 9of stherp Gap- 35gene and

m smat ched nut ation phos hj oate_t ant i sense. ol i gonucl eoti de
(Cobo Mt - Sees PBEROM gt B Lt ebAaw Br PR (P RETET S0l BoMF o kas P ase
ai rway 10 hy@)@ﬂ"aesbmsxﬁaxarmse@bsﬁwﬂananS@@WBbE Lttﬁdb BAS read tGolm- 5MVI
suspended, %?etcatfflleéa’odtngghi/ﬁﬁ9&99!1.9ai‘e§@{i£'§ 9@@6@%1» M nyt

i ntrabronchi iven for consecuti ve days an hour ore anél1 4 hours
after OVA i mad atth%hrell’ﬁétapﬂv\h‘}/ QYA &S Wt@hmabléftyérlrﬁrnﬁélnsy“fﬂhé’%t hod

shown i nioEXAMPE Eem B ol (hRBuEGSHLESal Bgliceatia - matmetmexhecueaﬁedmalcmvvay
hyperresponsi veness. was Si nl ficant %ﬂgu%g e%sed adm_ni stration of

Gob- 5AS but ?fbes?)@‘fﬁeflw@aqnts §U|58ré§§ &ted V\f?ﬁo’ﬁﬂﬁ 58 §P%cont r ol

(FIG 7) , clednuyteshowd Bfjen 72°C for 3 minutes, and finally by reacting
at 72°C for 10 minutes. The amplified DNA fragment was
inserted intopCRII-TOPOvector (manufacturedby Invitrogen,

15 Inc.). Cycle sequencing was further conducted using
synthetic primers (PR20 to PR 31: SEQ ID NO: 27 to SEQ ID
NO: 38) toidentify the base sequence of the reaction product
bya fluorescent DNAsequencer (ABI PRISMTM377, manufactured
by Perkin-Elmer, Inc.).

EXAMPLE 6
Construction of vector to express human CLCAl gene in animal
cells
PCRII-TOPO Vector inserted with the human CLCAl gene
25 shown in EXAMPLE 5 was digestedwith KpnI-NotI. The resulting
DNA fragment of 2.9 kbpcontaining the CLCAl genewas inserted
into pcDNA 3.1 plasmid (manufactured by Invitrogen, Inc.)
similarly digested with KpnI-NotI to construct plasmid
PcDNA-hCLCAl bearing the human CLCAl gene downstream
30 cytomegalovirus enhancer/promoter and having a neomycin

resistant gene as a selection marker.

EXAMPLE 7
Suppression of the increased airway hyperresponsiveness by

35 administrationof theantisenseoligonucleotide to theGob-5



that the Gob- 5 gene was associated with the increased airway 20
. hyperresponsi veness. EXAMPLE 8 Construction of virus vector for expressing
antisense strand RNA to Gob-5 gene 25 The Gob-5 gene-inserted pT7 Blue-T
Vector shown in EXAMPLE 1 was digested with Hincll-Smal. The resulting DNA
fragment of 2.9 kbp containing the Gob-5 gene was inserted into
Swal - di gested pAxCAwWt cosmi d vector (manufactured by Takara Shuzo Co.,
Ltd.) to construct cosm d vector 30 pAxCA- Gob5-AS inversely inserted with
the Gob-5 gene at the downstream of CAG pronoter. This vector was
transfectedmﬁ[,%) 293 cells with restriction enzyne-treated DNA-TPC, in
accordance Bt he attached manual , using Adenovirus Expression Vector
Ki t - (manuf act ur edobyl &akby & 18Hu2xPCessidR pfdthet@Grhrodisne Wevddbbaant

adenovi rus AgVs £obs S 4G i t@f‘lnEE‘EBQ@H@{Fwa§ I?l‘?/p‘é']:rxlé%p%%lslitv'e%"és%bt gheed by
repeatlng infection tO s times was desalted and con enSEd USIng

Cent ri conPl ugfbect rmheflawr éaaﬁylm FVi Yo eXamimsast &Y AT 1R5SpPHHBGe t he

Vi rU?rb_SO|5UtI19Ho§|ﬁNd>f'Qtﬁ118é€@ tydd &ﬁﬁl@énge@l;ﬁgjd}ﬁﬂcl%aﬂéﬂﬂe (E6b - sgstcerl _
reconbi nant enoviru S_pro romcosmd vector W in
Lot ar SRRl Bohoqal e tha iR GRARPLaE LoP Rl EORRI PRI U & ERR 1010
PFU/ M . 10 EX&t/PhEgén&Supt mmltdhfed ha tiando@apbdsphpuayhioate type
hyperrespons y n a ru ector~fO X ssing the
anti sense é%{?g%%&f?%&o%w%&%o%%bg (83 os%ﬂénf;g‘?%? a%oex%?gsglggn of the
CGob-5 gene weehtrek. 15 EBSO@P@?bdmwpﬁﬁ wnéheagedeasewaylrway

hyperr esﬂpnsl'u\/ é‘?]?ésﬁgﬁ)wvehgs EXANRIE f exab@ref { e@BbOBAQ'd'd’@Mof)egﬁW vity
was exam ned adm nistering a_virus vector for exgresm n Z]éﬁ ti sense

Strand RNA (B TREAEED. 5 G615 ST 1 b DRARPIEE 991931 FRLIRG e with
i ncreased aiwa@yi iy r @5¢I0IS1 ME RESSnS iewn7 | dode EXAMRY Halys AdVh&ab- 5- AS
and AdV-wt (éego%gsangLy4Q0L}sd££gé§dOVA inhalation. The airway
reactivity was determined by the method shown in EXAMPLE
15 1. The results indicate that the increased airway
hyperresponsiveness was significantly suppressed by
administration of Gob-5AS but no significant suppression
. was noted with Gob-5MM for control (FIG. 7), clearly showing
thattheGob-5genewasassociatedwiththeincreasedairway

20 hyperresponsiveness.

EXAMPLE 8
Constructionofvirusvector forexpressingantisensestrand
RNA to Gob-5 gene

25 The Gob-5 gene-inserted pT7 Blue-T Vector shown in
EXAMPLE 1 was digested with HincII-SmaIl. The resulting DNA
fragment of 2.9 kbp containing the Gob-5 gene was inserted
into Swal-digested pAxCAwt cosmid vector (manufactured by
Takara Shuzo Co., Ltd.) to construct cosmid vector

30 pAXCA-GobS5-AS inversely inserted with the Gob-5 gene at the
downstream of CAG promoter. This vector was transfected to
293 cells with restriction enzyme-treated DNA-TPC, in
accordance with the attached manual, using Adenovirus
Expression Vector Kit (manufactured by Takara Shuzo Co.,

35 Ltd.) to produce recombinant adenovirus AdV Gob-5-AS.



with distilled water was intrabronchially given one day before OVA

i nhal ation. The airway reactivity was determ ned by the nmethod shown in
EXAMPLE 1. The results indicate that the increased airway

hyper responsi veness was signif icantly 25 suppressed by adni nistration of
AdV Gob-5-AS but no significant suppr es§ J on was noted with AdV-wt for
control (FIG 8) . Thus, association of the Gob-5 gene with increased

ai rway hyperresponsi veness was conf irned. Further after the airway
reactivity assay, the lung was withdrawn fromthese 30 mce and frozen
slices were aceqr re.s MPLE 4
for histol og?{égpﬁéggﬁ#%é %8 %‘Pﬁgt 8Egtra\lc}v§ ngl gﬁ%ﬁl SD% % ﬁthEXA

gob- 5- AS- adninfectied t@roiﬁﬁe Cetlﬁe? éogmmeéfwmslgmlwmgmpbgomd\ﬁ@swm et

cells assochgggg WlehBrﬂHSHﬁuée%et(hQHu‘ﬁ@%tﬁ%‘é'&eﬂlyyM&Qqqﬁ%fieas 35 conpar ed
to the control nbuse adm nistered with . The 65 results indicate

that Gob-5 tBREBOPAFLORh HPfRPEPEWERathe g‘bef’r]/srﬁﬂdb"tﬂsorSé&Ve‘tf}%ﬁ & ddobl et
cell's (FIG Qiter%WLE #0167 'Asgay/f10r Fdr ddtSACT etd WhBisidee human
CLCAl - express | s Human CLgAI eaogres& n%g%'asmd cDNA- hCLCAI

shown in BEXX %Vérb\/ﬁsA ¥ ahs et 84© c8l <° Pﬁﬁf‘f‘”éﬁ' lyo

( manuf act ur edn lzys Vak ba Puragar@he nbcad g indkishei lesgh It_:tlate)r Wirus sadodgricance with
the attached,papual , I[?e) ci,%lul/ghlwere subj ected to selective culture for 10
days in MEM @ nedi um manuf actured by A BCO BRL) supplenented with 1 ng/m

of neomycin (418) (manufactured by G BCO BRL) to obtain the cells grown
as human;CLGAkag¥pEessi ng CHO cells. The human 15 CLCAl expressing CHO

cells and parent CHO cells were seeded. on a 96-wel |l plate, (nanufactured by
Packard | nc. §u%5?§al°9u°cfht§ep}d’/crﬁeaofreq PBFERCEY RS {HBPRIEET TR BYYI t oham
Foods, Inc.adpinespesativeby, avilrvas gencemtfloatéxapr @ s inx t 84 nadlslesiswel |

foIIovved by i a3 B2 hours under 5% CO2. 20 After
conpl eti on, %F:Jéglg{ij ﬂ?eEgo?% i 8n vvgs %ﬁshed once with a buffer solution

cont ai ni ng no Cl1Toj oprE{pmAthM KXHR@E s iP5 of the Gob-5 gene would be

15 associatedwith increased airway hyperresponsiveness shown
in EXAMPLE 7, the effect on airway reactivity was examined
by administeringavirus vector for expressing the antisense
strand RNA to the Gob-5 gene shown in EXAMPLE 8. In the model
mouse with increased airway hyperresponsiveness shown in

20 EXAMPLE 1, AdV Gob-5-AS and AdV-wt (5 x 10® PFU/40 pl) diluted
with distilled water was intrabronchially given one day
before OVA inhalation. The airway reactivity was determined
by the method shown in EXAMPLE 1. The results indicate that
the increased airway hyperresponsiveness was significantly

25 suppressed by administration of AdV Gob-5-AS but no
significant suppression was noted with Adv-wt for control
(FIG. 8) . Thus, association of the Gob-5 gene with increased
airway hyperresponsiveness was confirmed. Further after the
airway reactivity assay, the lung was withdrawn from these

30 mice and frozen slices were prepared in accordance with the
procedure shown in EXAMPLE 4 for histological examination.
In the airway epithelium of the AdV gob-5-AS-administered
mouse, the count of PAS staining-positive goblet cells
associated with mucous secretion was markedly reduced as

35 compared to the control mouse administered with Adv-wt. The



MV KH2PO4, 10 nM D-gl ucose, 1 nM MgSO4, 1 nM CaSO4, 135 nmM NaNG3, 10 nM
.HEPES, pH7 . 4) , and 1 mMof Cl1 ion fluorescence indicator

6- met hoxy- N- et hyl qui nol i ni um i odi de (MEQ, 25 manufactured by Mbel cul ar
Probes, Inc.) was added in an anount of 100 |I/well to. the culture
solution, followed by incubation at 3%g for further 2 hours. The culture
solution was further washed twice with a - ion-containing buffer
solution (2.4 nmM K2ZHPO4, 0.6 mM KH2PO4, 10 nM D-gl ucose, 1 30 mM MgSO™4, 1
mV CaSO4, 135 mM Nad, 10 nM HEPES, pH 7.4), and then allowed to stand at

room tenper a{‘éjél?llflgrll’%&)l ('-:"t ERat a&g‘th m@éke%afgpigcggff’gr&gge i:’f f er

sol ution containin - ions i ononmyci n was
concentratlomrovﬁhghmqmu$nﬁ%@¥%§é¢? e hegeh eFe??liﬁe(FI@uo?éscence
intensity 35 was nmeasured at an excited wavel ength of 355 nmand a 66
measur enent mavelength of 460nm wusing a nmulti-Iabel counter

Val | ac1420ARARNP ¥ Bahf act ured by Amersham Pharnacia Biotech). In either
parent CHO cE$ssy of ohWEN ichCARcexphieasuB@ngShtibncel.tal - kprbkesingrease in
fl uorescence %@tengity was noted in the state with no stinulation. Wen
stimul at ed iﬂlonony0|n (manuf actured by Wako Pure Chem cal

| ndustries, |nc.umaheCECADbrespreseingiEimsinid prdN@aded.dAl showanitl CA

expr essi ng %ﬁ?ﬁ.ér% Ry sap é’ﬁsféﬁ‘éES’d @écﬁr%”@éii‘%&js"# g}%etn*éeti)éﬁé%r

cells (FIG resu ts I ndi cate unctions as

Ca2+- dependehy© dmanufmcitififely VakeheuspShemhgsadr iImenear igsockl8r L, t he

culture ol 1| QBcYPIaNBE R W ke At thchEE ﬂmuall OfheCE8L 8k Nkvagebuf f er
sol ution, and addedﬁgn ani gni c .transport |tno| bi tgaynl flumc 15 gcl d (NFA,

manuf act ur ed>$H5I €aY r}:ocﬁg,]negéﬁveocr)l ture s in MEM-d medium
4, 4" -diisot h(mmymﬂaetuf@@rmy Z;]ZBCCdIBSUJ)f Gnipp lameth t(dd @S th mangf/att afed by

Vol ecul ar Probesy | 1c,ds ) Qe by BTTco TR 458 bied by ciigko Pure

Chem cal e m X st an room
t enper at ur e Q@H@lgwrmaﬁuh’elsan IGrLCch]l exXpasssiay FHereskks ofThtehbuman

fluorescencecr & @3Yrldshd EABMEI Tk Shidpd Aéh ORHY cOUTBR dldAd 828N €SS NG
on a 96-well plate (manufactured by Packard Inc.) coated
with 2 pg/ml of fibronectin (manufactured by Itoham Foods,
Inc.), respectively, inaconcentrationof4x10*cells/well,
followed by culturing at 37°C for 24 hours under 5% CO,;.

20 After completion, the culture solution was washed once with
a buffer solution containing no Cl1° ions (2.4 mM K;HPO,, 0.6
mM KH,PO;, 10 mM D-glucose, 1 mM MgSO;, 1 mM CaSO4, 135 mM
NaNO;, 10 mM HEPES, pH 7.4), and 1 mM of Cl1™ ion fluorescence
indicator 6-methoxy-N-ethylquinolinium iodide (MEQ,

25 manufactured by Moelcular Probes, Inc.) was added in an
amount of 100 ul/wel-l to the culture solution, followed by
incubation at 37°C for further 2 hours. The culture solution
was further washed twice with a Cl” ion-containing buffer
solution (2.4 mM K,HPOs,, 0.6 mM KH,POs, 10 mM D-glucose, 1

30 mM MgSO,;, 1 mM CaSO4, 135 mM NaCl, 10 mM HEPES, pH 7.4),
and then allowed td stand at room temperature for 30 minutes.
Each well was replaced by the buffer solution containing
no Cl ions and ionomycin was added to make the concentration
of 10 UuM. Immediately thereafter, the fluorescence intensity

35 was measured at an excited wavelength of 355 nm and a



CHO cells was suppressed (FIG 11). The foregoing reveals that conpounds or
salts thereof that have the C- ion channel inhibiting activity can be 25
screened using the human CLCAI expressing CHO cells. The conpounds or salts
t her eof obtainable by this screening can be used for the prevention and/or
treatnment of, e.g., Dbronchial asthma, ghronic obstructive pul nonary

di sease, etc. 30 | NDUSTRI AL APPLI CABI LI TY The protein having the sane or
substantially the same anm no acid sequence as the am no acid seqguence
represented by SEQID NO 1 is a diagnostic marker for bronchial asthma 35

or chronic %éééﬁ'%{eﬁéé’lgyf Rﬂb@%?l{g)éh@fsﬁé‘éﬁm, ?ﬂl’Hnﬁ?"bﬁ%}?i ?%glaQZI biig ceqmpound

or its salts capa I nhi ing the activit rotein, and the
neutral i zi ng"ahi 2 béi2 @ARYAax (manbfactupedabyi ¢peysbpm REagmgcéidn can be
used for theg;preventive/renedy for, e.g., bronchial asthma or chronic 5
obstructive pul nonary di sease, etc. The antisense nucl eoti de of the present

i nvention can sHPpfeslef nRaBspE eSEP ot bFs tHe IIFiteiGh Gidv i TS 1889me or
subst antisal | gH® hee BBSE 1AM 110 AiG] dk SO SNC & las Hdir A enNd naind i tSegaence
represented by, SEQ IDQ NO_ 1, and can thus. be. used.10 for the .

b bvent 1 vel rEYEEY Forhe g te B ERER a1 HEL AR: ek o m Bted e

pul nonary dik@agke, ierenyédn ChamwBadtupadahyi YeksePrnuel €bemdeahavi ng a base

sequence copphegepiaLy e Subshantialles Carml earahahy i fh & baseq isequence
of a DNA encoding a protein containing the same 5 or substantially the sane

anmino aci d sEYRRESCAS eHRT 8ff Hod G @e bbgberiecr kFdSént 28 SBY'P8EGY D NO
1, or itm patditdle pPEPHL @G0 delTHe Y | $ENSerivieleeqliic@ei AELO4 €é RGatto C aim
1, wherein spbstaptlaliy,the same anng Add feaygnee,as the
In the above experimental procedure, the culture
solutionwaswashedtwicewiththeCl - ion-containingbuffer
solution, and added an anionic transport inhibitorniflumic
15 acid (NFA, manufactured by Cayman Chemical Co.),
4,4’ -diisothiocyanastilbene-2,2'-disulfonic acid (DIDS,
manufactured by Molecular Probes, Inc.) or dithiothreitol
(DTT, manufactured by Wako Pure Chemical Industries, Inc.),
and the mixture was allowed to stand at room temperature
200 for 30minutes. In this case, an increase of the fluorescence
intensitybyionomycinstimulationof humanCLCAl expressing
CHO cells was suppressed (FIG. 11).
The foregoing reveals that compounds or salts thereof
that have the Cl  ion channel inhibiting activity can be
25 screened using the human CLCAl expressing CHO cells. The
compounds or salts thereof obtainable by this screening can
be used for the prevention and/or treatment of, e.g.,
bronchial asthma, chronic obstructive pulmonary disease,
etc.
30
INDUSTRIAL APPLICABILITY
The protein having the same or substantially the same
amino acid sequence as the amino acid sequence represented
by SEQ ID NO: 1 is a diagnostic marker for bronchial asthma

35 or chronic obstructive pulmonary disease, and therefore,



10 "ami no acid sequence represented by SEQIDNO 1 is the amno acid

. sequence represented by SEQ ID NO 2. 3. The antisense nucl eoti de accordi ng
to Claim1, which has a base sequence conplenentary to the base sequence
represented by SEQID NO 3 or SEQID NO 4, or a part thereof . 15 4. A
phar maceutical conprising the antisensg-nucl eotide according to Claiml.

5. The pharnmaceutical according to Caim4, which is for the
prevention/treatnent of bronchial asthma or chronic obstructive pul nonary
di sease. 20 6. A diagnostic conprising an anti body against a protein
cont ai ni ng t S as the
am no acid sggﬁgrqfc regr%jggtﬁ?’edﬁgéé égégﬁbgac&% ﬁg{}ﬂgfgﬁgg}}ﬁsggggogﬁde or a
salt thereofof theprateioy andddeceen vyabi zbnpontdbedigsshat inbikdt 25

that inhibitghbhgcaeiivityrotnd Protein €QATBENLBEAt FSrSeAE  Of
substantially the same am no acid sequence as _the am no acid sequence

represent ed Pyesery e Aremedy QT pf 19 al HFoRshda? a&FhQasaFtc?ﬁ@PéSf whi ch
conpri ses usangtﬁu@toﬁelﬁurﬁ@ﬁ@rﬁl@gseahe sape.or substantially the same
am no acid seque ge as, 30 the am.no .ac ieggence re resentgq by SEQ I D NO
1, its partial g Bt SYS A GRS e8 Pt St A8 S8 188 828R ng

accordi ng tos@presd,thhengines silvpm pfotbenprone m rhawindehsasemer oxr
substanti al | nce
Fepr caont od DGR ETF H Rt e AriadEnas s3ubRGe s BReA SRR |
69 the one %&%?%%%%d@f%%ﬂf}t%%(r 8R8 BP NGve ltr andf e Rreritus Peansedr med

with a DNA Cobt atmeé oS AW G WY tie- PlOlei, NprodRhaiani Bgthhe same or
substantially the, sane am no, acid as the am no acid sequence

guenc

r epr esent ed r%ﬁifI?P%tfkftﬁyel?glﬁﬁ??Fﬁlgb%ﬁ??ﬁe ebf-a salt thereof. 9. A
kit for screening a conmpound or a salt thereof that inhibits the activity
of a protein containing the sane or substantially the sanme am no acid
sequence as the amino acid sequence represented by SEQID NO 1, its
partial peptide,



10 or a salt thereof, conprising a protein containing the sane or
substantially the sane am no acid sequence as the amno acid sequence
represented by SEQID NO 1, its partial peptide, or a salt thereof. 10. A
compound or a salt thereof that inhibits the 15 activity of a protein
containing,the sane or substantially tdge sane am no acid sequence as the
am no acid sequence represented by SEQID NO 1, its partial peptide, or a
salt thereof, which is obtainable using the screening method according to
Claim7 or the screening kit according to Claim 20 9. 11. A pharnmaceuti cal
conprising a conpound or a salt thergof;jdat inhibits the activity of a
protein containing the sanme or substantially the sane am no acid sequence
as the amino acild 38qaefhéeensgr ascheedidy HROING NOPaEe SeAUENgGMrt i al

peptide, or @omplimbthAehedf orWBlLsBchatQhtalyNabhe1dmleAdartN oSGr @aRieng Met hod
according to Claim7 or the screening kit according to Claim9. 12. The
phar maceut i cRPIRBREF AP hg? tN ISR GTRAATY \hiRAP LGP 1R 43 1ng the same

preventi on/ tseadupsdacdidronahicakanst ibnO®rac i) seluehice absiHel@mive
pul nonary di sease. 13. A preventive/ rre% f onchi al .asthma_ or .chronic
Obstructive Bt NOREFYUTS Gt S LU S o8 dBriiBants Haitng P51 tial

cal ci um depepephidehl ori de channel inhibiting activity, or a salt thereof.

35 14. A met hod EQrTh@eaﬂr&\g%ﬂ%!eo%tcﬁ%tc%@ afe AR AQ ir@Sthma or
chroni c obstructive pul nonary di sease, which_ conprises admnistering the

anti sense nutheseiBesHRTAYE YL LY SRS &iaRelaPéng AahfafeIUBRCOSS $het he
anti sense nughepbiLds Aseqtidhhg tpfdséMmed® bl §00 1TMROE actidrt g amino

preventive/ repedy for forbronchial ast or,_chrgnic ohstructive pul nonary
i sease. |16 AL Tet AGUREF ERESRPEO&AE: B/ EPOALHOND  of br onchi al | asthia or
chroni c obst ruct Bveripubnmbhaey sei seabes t e alecocdimg ses ladm hi sthercihng to a
mammal - a conpggng BLs8& §§&£ence complementary to the base sequence
represented by SEQ IDNO: 3 or SEQ IDNO: 4, or a part thereof.
15 4. Apharmaceutical comprising theantisensenucleotide
according to Claim 1.
5. The pharmaceutical according to Claim 4, which is
for the prevention/treatment of bronchial asthma or
chronic obstructive pulmonary disease.
20 6. Adiagnostic comprisinganantibody against aprotein
containing the same or substantially the same amino acid
sequence as the amino acid sequence represented by SEQ ID
NO: 1, its partial peptide, or a salt thereof.
7. A method of screening a compound or a salt thereof
25 that inhibits the activity of a protein containing the same
or substantially the same amino acid sequence as the amino
acid sequencerepresentedby SEQIDNO: 1, itspartial peptide,
orasalt thereof, whichcomprisesusingaproteincontaining
the same or substantially the same amino acid sequence as
30 the amino acid sequence represented by SEQ ID NO: 1, its
partial peptide, or a salt thereof.
8. The method of screening according to Claim 7, wherein
the protein containing the same or substantially the same
amino acid sequence as the amino acid sequence represented

35 by SEQ ID NO: 1, its partial peptide, or a salt thereof is



10 ‘thereof that inhibits the activity of a protein containing the same or
substantially the sane am no acid sequence as the am no acid sequence
represented by SEQID NO 1, its partial peptide, or a salt thereof, which
i s obtainable using the screening nethod according to Claim?7 or the
screening 15 kit according to daim0949l7. Use of a conpound or a salt
thereof that inhibits the activity of a protein containing the sane or
substantially the same am no acid sequence as the am no acid seguence
represented by SEQID NO 1, its partial peptide, 20 or a salt thereof,

which is oblgh0abhe Uebpgsldg 56" EEM MemBELDODACERL UL POnL Lothabn 7 o Lhe
screening kit according to Caim9, for nmanufacturing a preventive/renedy
for- bronchi bransformedwithraRNS estairing e ONA apaadynditdenBECtedn A

met hod for peeyenih ongteLatdmd f RdteEhitalal135 tae! BEReOEmERBORE S
obstructive pul nonary di sease, which_ conprises adm nistering a conpound
having a cafRRueReRFEhdd® aRRPer fE2A CPEFHENCE MERF RIS SEOWFER 1By a

salt thereofnt¢o B, nbtsBpardPal Usepoida, conpausdierthésesalt having a 30
caLpiun}dependen CR| tpd changelnlnhibiggn oac iVLtX’ i r Fapufgcturing
a preventive/ refedy ?6# g?Sn%ﬁ.%F 357 hita %g BRT oRF c® oBRt FukPFYE° pul nonary
di sease. that inhibits the activity of a protein containing the same

or substantially the same amino acid sequence as the amino

acid sequence representedby SEQIDNO: 1, itspartial peptide,

10 or a salt thereof, comprising a protein containing the same

or substantially the same amino acid sequence as the amino

acid sequence representedby SEQIDNO: 1, itspartial peptide,

or a salt thereof.

10. A compound or a salt thereof that inhibits the

15 activity of a protein containing the same or substantially
the same amino acid sequence as the amino acid segquence
represented by SEQ ID NO: 1, its partial peptide, or a salt
thereof, which is obtainable using the screening method
according to Claim 7 or the screening kit according to Claim

20 9.

11. A pharmaceutical comprising a compound or a salt
thereof that inhibits the activity of a protein containing
the same or substantially the same amino acid sequence as
the amino acid sequence represented by SEQ ID NO: 1, its

25 partial peptide, orasalt thereof, whichisobtainableusing
the screening method according to Claim 7 or the screening
kit according to Claim 9.

12. The pharmaceutical according to claim 11, which
is for the prevention/treatment of bronchial asthma or

30 chronic obstructive pulmonary disease.

13. Apreventive/remedy for bronchial asthma or chronic
obstructive pulmonary disease, comprising a compound having
a calcium-dependent chloride channel inhibiting activity,
or a salt thereof.

35 14. A method for the prevention/treatment of bronchial
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30

70

asthma or chronic obstructive pulmonary disease, which
comprises administering the antisense nucleotide according
to Claim 1 to a mammal.

15. Use of the antisense nucleotide according to Claim
1 formanufacturingapreventive/remedy forbronchial asthma
or chronic obstructive pulmonary disease.

16. Amethod for the prevention/treatment of bronchial
asthma or chronic obstructive pulmonary disease, which
comprises administering to a mammal a compound or a salt
thereof that inhibits the activity of a protein containing
the same or substantially the same amino acid sequence as
the amino acid sequence represented by SEQ ID NO: 1, its
partial peptide, orasalt thereof, whichisobtainableusing
the screening method according to Claim 7 or the screening
kit according to Claim 9.

17. Use of a compound or a salt thereof that inhibits
the activity of a protein containing the same or
substantially the same aminoc acid sequence as the amino acid
sequence represented by SEQ ID NO: 1, its partial peptide,
or a salt thereof, which is obtainable using the screening
method according to Claim 7 or the screening kit according
to Claim 9, for manufacturing a preventive/remedy for
bronchial asthma or chronic obstructive pulmonary disease.

18. A method for prevention/treatment of bronchial
asthma or chronic obstructive pulmonary disease, which
comprises administering a compound having a
calcium-dependent chloride channel inhibitingactivity, or
a salt thereof to a mammal.

19. Use of a compound or its salt having a
calcium-dependent chloride channel inhibiting activity,
for manufacturing a preventive/remedy for bronchial asthma

or chronic obstructive pulmonary disease.



