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This invention relates to a nethod for predicting the constitution 1o
susceptible to the onset of specific diseases, effects on nethods of
treatnment for patients suffering fromsaid di seases or predicting the
prognosis of the treatnment by analysis of genetic polynorphisms of a human
trypsin-like enzyne of a respiratory tract: 15 Backgroundlmmm
rel ated genes has recently been pronpt ed not onb]y i n genet Imm Mdue
to deletion or nutation of single in nultlfactqag% eases

caused by entangl enent of several genetlc 20 predi spositions an
environnmental factors. As a result, the deletion or point nutation and

i sof orns rel at ANAL YIS OF PRERISPOSITION ReASERON FFUMANBMIRWAN of
genetic parts (intron A iR ly transl ated
am no aci d sequences ﬁggnggﬁgpﬁoqgg conggggpgg ggﬁ%?ﬁ%pﬂgg ors for the

di seases.5b 25 Effect of the Invention It has been published that the
correlation is recogni zed between bone density and genetic pol ynorphi snms of
an intron of the vitamn D 30 receptor in the osteopathic field as the
prior art (Mbechmioa) FNMIdA et al., Nature, 367: 284-287, 1994). In the
field of circulatory organs, it has been reported that the | type
(insertion type) and D type (deletion type) genetic pol ynorphi sns of an
angi ot ensi n- converThisgirmeny'ma mlet%smai ate¢Hodvfoh prhéictimpethoiconytotaich al

i nfarctigns re;.359; 64 002
|5 T002) Panc iR uhlints the b Bt PRl iR e 8a S g e bt WogkRSafa

t he pol ynor pfmlrs;mnmfts EBU[ffe(DII'CE fom egidbdisehsés Gﬂmeéloaﬂgomeapeagnmtshof blge
onset of ess nsi o n. lnvest 9:
17861707, 108 mﬁﬂ% Ry ais 5 ERSs puvaimm g Oefr%%‘énéi}sttéh?ﬂﬁl%ﬁ“as
been 5 reporemQHmmofh&em&saﬁn&ﬁmaﬂ;betmeen t he onset of denentia and the

i sof ornms of apoE protein. Mich research has been carried out in the
associ ati on between the genetic pol ynorphi sns of gl utathione S-transferase
and t he pnseBacdkgroamdeAst i n the cancer-related field. As the field of
respiratory diseases, it has been reported on the association between the
onset or io norbid state of asthna and the TNF (Mdffatt, M F. et al., Hum
Mol . Genet. ' 6 (4Résdapdh Wreli&ﬂl?geﬁwlhtabeeaéﬁﬂyibay‘ehoptrd@ﬂt;meﬁoﬁ balyofis et

or norbid state of .the asthma and. the genetic r phi sns of, an .

angi ot ensi n RS f155gSeh Aretq g@ gﬁomujatlgtl %flngm% %&Flﬁﬁrkb‘& glsonin

| mrunol . 99 mlxlufagﬁoﬁleSa&%Z);es% Fmﬁdfeelr ME,en??hgm&né}ﬁbh@E saefapagendtic t he
enetic hac nd as one of. cause ifference betvee nts in
Jenei 11 ity MsdimtsRionsatflcetrradtRatalindtatee Hhng roulS ThedpleBinaet e
evteﬂ 3y t][tetmdt cmlutt@tlt)ﬁ and riseftoirﬂ?htétgwu rtecth@{mhlﬁtiﬁacsc;mhl g$s@§b§l(dr%1cbn of
met hods o eat ment according to the sensitivi i.ndi vi dyal . humans
Dy a0t agnosi SGMERBBRGR ¢ GASHoPRHSBtroRE GSPINBOGHD PHETOT A iE
devel opnent Muany&eéﬁgbtmamm abild HqRepse£KAeE tabletote dnuabil eatitsk
accordi ng to t he qen ﬁ poI norphisns is effective in clinical trials

(Kl eyn K. wiagtorg Ora?fc eﬁae $.281: 1820-1821, 1998). A report on the
genetic ﬂplynnrphlsns of an intron of an angi otensin converting enzynme [ACE
(angioten3| v#fgh enzyne)] and effects of an ACE inhibitor (Yoshida,

H et al., §Ph°96 2162 25 2169, 1995), a report on the
genetic ponnDrphlsns of beta 2-adrenergic receptor and effects of the

bet a- agoni st on ast hma (Liggett, S.. B, Respir, Crit

(4 Pt 2): S156-16 tml@ﬂa%ﬁearwktltﬁélqdi !E'jéataAgé &OFE&aHQntWer%C@S%% Eﬁ‘at’een
reports rel qfh dankity Qﬁ&'%e‘iﬁﬁi%‘ fabw Eﬁ'i‘é’m"s"@f 4RNBtk6n R YO RAnsFE D 30
On the ot her hand, the human trg psin-|ike enzynme of the resplratory tract
rel ated 3% t¥eseptassenthe wssennaghicnfisl do@ért}mprtorre%rtf Nﬁmw,syut nelofl,
patients sufﬁg{ﬁ,%g g%'?o & 83”'199@) r Vgt e %@ﬂsfpcxfdﬂﬁ%ﬁs@rééﬁgxﬁ%éﬁeﬁefﬁt ent

Publ i cati on No 6764 Yasuoka, S. . Respir
Biol., 16: 3G®o3ER tlwgth)e bibe ﬁesexﬁmbtm)oa%@éme(@iatmmtypeh genedio002

Pat Z%ﬁﬁﬂ‘w .ﬁl#ﬁfs‘*’?% o4 SRERefanba by Enffnel 4P ARENRa IR Ned
273(19): 11d98-oneeb ef myvgaydiabinferetions (ﬁn@blqth\l‘"e o 8 Natuee 369t 64184t vit y
possessed by the enzynme in vitro. Since the enzyne has s production
enhanci ng actions on cyt oki nes such as IL-8 or GW CSF derived froma human
bronﬁmwmmmﬂmmummML ceII line including the association with mucociliary
nove ibility for association with the norbid state of airway

i nfl ammatyceie+ i S consi dered (Terao, Noriko et al., the Japanese Respiratory
Soci ety, 1998) Slnce the enzyme has enzynme to act|V|t|es such as




. care. It is) however, very difficult to find out a gene associated with 0
J U N 2002 -4 diseases and establish an anal ytical nethod therefqrg SUNZ
there are few exanpl es of genetic analytical nethods in which the 002
association with diseases is recogni zed as descri bed above. Therefore, the

devel opnment of the genetic analytical technique for making various

di sease-associ ated 5 constitutions predictable is strongly desired. On the

other hand, it is not yet elucidated with what di seases the hunman

trypsin-like enzyne of the respitatory tract is assocjated at  present.

Di scl osure. or1 9% and,the ABHNe GO S Fé‘é‘ﬁ‘il?n&lf Masehsot\angigtansinogemdanin

consi der at | 0hepdifoPpRINGITSS &f pidifioRir Alidh lof (1A BEESRRboiRBKPRIIEE ThE!
ifyin

al . have designed a priner. for genetically anp ylng an intron part on the
genone of t h@DEehah esseialnhypezdension dnome,t heetraspd . @lisy Jnvestet99: 1786-

m o _ _ _
speci fical | y 1epr €567y19 ﬁlﬂtﬁ?ﬁggrehﬁ‘i'H‘%Berf?é?&!o‘f?t‘hgtrxﬁé{%@&%ﬁt?ﬁfggh&s been

det ernmi ned the DNA sequence of both the ternini e al genetic
fragnent Bndrepertadwal the arsoeiationcbetmresnsidpuenaes of demrensicoantl the deofomder

part, found t e g i i i .t Lif i
Dl LU SelagoBRrbRSh e BRICRELECH ML DR NEST8A s e LA Edon

firstly foundebueen hegenatiopphimeophismeed ghwathipne Dtransderasaaand the
Lrypsin | Tke ogagy i @hncbhleif A1l EAQEYALRA AMd.D AL 3885631 Br kpdlivhtig!

humans by analyzing the genetic polynorphisns, thus attaining t pr esent

i nvention. Tidagedses, #nhaBjlean abpertedporsthet apsoetatiowrbatween theovindet ar
‘Fod f g . g . AL . .
The onserlof 52 Hi8 shitelcTsBRRS ddd P TINE QWAL BT, Al Hud BRADHERLE 1

prognosi s of 6 @: 55 kabdeh99hyamdshe aissariatien pebween thelopser phisrbidstathe

h t i 1 i . ' t h t
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bi ophyl act i c esggmeniBepestianandl gtsals, biAlldrgyIdligehemumopdY @) HBIETHE967).t he

human trypsin-1|ike I i tr n t

predicting the congﬁ}f%%%eo%%ﬁﬁﬁ}ohégﬁ)g%rPaarllg%é&ggggg?ﬁegi?eﬂl}%g#(ﬁ%n%ﬁget
of di seasds) opbfdfchnsed of ddfearenct betweat petientoin pemsjtivstystoodrugseused for
treatment. Fyrthe r.e). the _present, inventipon.is a geneti.c fra nt.
containing  CEatEEiEaskysaRa B8 33 ndd HE0R Binch BuIE RS M MR bite 1 o1
i n the humanprovyigei nheéi 8xeetianaktyofsuche asesplectibnr pf t mathodsAadotxbiatmend
anot her aspect of,.th esent invention..there i rovi ded an_ex .vi

mechod for praatdindo ThEEle TP dr naRflual iRt By fReRtiy of the

pul nonary di geastici polgnforphixans. cofpris sthogght adhatnphé fdrugy denelopmetitobya
human trypsin-1i ke enzyne gene to pr ce.a,. 3.4 kb anmplificati o] t
hat " conal: s eleclech i, Btlbe SaftROME or Arli otfited FResr s i, 2o BoREHE
(a) with restpolyanhbrphiencads effeetise iBstibical andld Klegh Kle?eet ahgStieacpr2iknce

R e S Y
suscepti bi | i tap angobaetinadonyaiting esizyunt [AEEp(angictanyid caeastingiennyme))g t o
urther aspect el e oPRESERE LANERY: SRRBETA, LoD AR i e
pul nonar g5 di 2489¢ 19955 4 reporton thenpenstid @olyaprgiiphist of beta Btadenergit a
P LD Lt LTR8BS oS PR 2B AL
(a) with resRdspid. @rieCeudedadso (4 Pt 2): S156-162, 1997) and the like are cited
as the conventional reports related to the drug sensitivity and the genetic
polymorphisms.

30 On the other hand, the human trypsin-like enzyme of the
respiratory tract related to the present invention has been purified from the
sputum of patients suffering from chronic airway diseases (Japanese
Unexamined Patent Publication No. 7-067640 and Yasuoka, S. et al., Am. J.
Respir.Cell Mol. Biol,, 16: 300-308, 1997) and the amino acid sequence and



., BstJl and separately digesting the anplification product of step ((if ijfg
restriction 20 endonucl ease Miol; and (c) detecting the presence :T 2002

kb undi gested anplification product fromthe BstU digestion and a |I.05 kb
restriction fragnent fromthe Mol digestion as indicative of a Bm
hapl ot ype, wherein the presence of said haplotype is indicative of
susceptibility to onset of said obstructige pul nobnary disease. 25 According
to agai n anot her aspect of the present invention, there is provided a

nucl eic acid ment of an_.intrpn of a _human trypsin-|jke enzy gene

wher ei n sai d® bﬁ‘gelseqﬁ‘é’i“i? fF}}fﬁﬁﬁﬁt hage , begn, Alreddy, H%at‘i?od‘:l@%sirz‘z'ﬂ?%&se
essential |y fnexERhiniedi Pgtedd PublicatioaNe fhggﬁme PB4 mablkk & RAZNITET IBIBE

USRI R o R el AL - W

provi ded a nurié Bickivag %té@ga@ L Qheaéhiéfiﬁé%h Htra. hUSﬁ{bet EH@%&yiﬂe’“ﬁas
enzynme gene c ml si ng 6. Fi nal accor |ng to

yet still|5anBredic &gbeehammgr?@twmﬁhtytpkmﬁ gush a9 Hlerdeor él\@ degizada
nucl ei ¢ aci dﬁfornagrrﬁﬂtnae{ b8SndHiAI @PitRklial BeMaihd iNaRllid tl'f& a@é&ﬂ&‘\?oﬂ%@h
conprising SEQ I D_NO . Brief Description of Draw ngs: | ustrates
agar ose gel &%@Pﬂlﬁi‘b{oﬂe’t"eéﬂ%t t éhﬁsp@ﬂmm%}’l@)haﬁwiﬁémn dﬁﬁhathﬁ rgoxnd
intron regioge At af %rwafrmrttnraﬂta&dmtw%oﬁmfe%@ ferh§e dt! ¥PSitRp! | ke
enzynme of the respiratory tract_ obtal ned enetic anplification. It is
observed thadapanese Repparatory e’iqe@@ttz'erb‘??(&)o Kﬁ inge khe Bngpmeq has epzype 2.5
Kb, 2 Kby 1. out
6 Kb arrplicl) fi ggﬁgiy p?ﬁ‘gr%l%% @fﬁslgttigte’iﬁ%gtkb%P%%rhﬁ)genan%b tﬁée ug%(E:téB{{%GH
lane 3 is a mnamgﬁemathaému (oroeunakinags)i f i é‘ﬂosiynpganeﬂgnkq {eéeqi]ence
No. 9) and B C d e fr 4
Ko anplifi edég&?%‘réﬂggr gmlc\l:o ngéasgﬁceAlﬁg Iﬁﬂﬁgﬁrg% ( ngﬁli}gﬂﬁg% %m&

2 i1l ustrat edhegapesticyel 994 ed&lreophwbthtcf bt tasssnsnesk fD]\IAiIEW lnﬂaglmaﬂtogy
COnL Al N NG, 3RcHBAL P i O Rleny S605e AHEAN B Rl AREDUL LA S DLER"
trypsin-like enzyne o e respiratory tract obtaine genetic

anpl i fi cd i omodificatgoniof éheemonbwétstat@riévereomcmromeamaaedtee@s_@ &hd the Kb)

5% o2 By fh S0 R hogdgh

and D2 (sequthedikvo. The asﬁmdaaturm :@f ithe cerDiyné veighrephysaélogivalitfuBctions or
anplified b S C 3
" Pust rates” B 1T State RENERER M yob bulilipdy ARRHRRGE A o )s’enghg
trypsin-li keparlzyr(mtgensrrer oprmmeters)s pvvn’dtomty cbrmspoadmgag’ar oide gmtually

el ectrop t.erns _of oly hra RFLP he in

30 detec Ell %f’?gﬁt dan ?a{c ﬁ?g%(gesc ect eyae by n'i%’ol %r?ﬂ 4t 2t

Mode for Car Fyllrt:lgalﬁnb 1n1westligamn hen Mﬁmmﬂ bagn tcarmeda opt ead:rhb asamaatmnro,f
there are pr t ho pr tin he i f e
constituti onﬂY‘% %‘/‘igrgugl ghgeqrrgcr?eog%% §egeél? %&S’I séggiessﬁgn ahn%ene e
fragnent or Wymﬁméﬂqumzwnmsédhémespimtmnmct oartzlieygersetimpobmorphtsm@ J U
N 2002 -6 Re t}{ a}s%r eéﬂl seases, pul nonary cancer, especially pul nonary
enphysena (P%} sinobronchi al syndr one, diffuse panbr onchiolitis (DPB) and
bronchi e2i asi s ( BEBylhtheomgy, i uich 1nlfommmomk:ahrhmpromdq§ﬂr lhbouttle grakaten

(COPD) or abn lities LN _th ociliary hio hyI ctlcsstem

ol i 11 cd b BB RRHfE of hrlellid et ptaghORE of " sifaAdh Reledldh 1o
to the onset apprameaﬁefmethaﬂserffa:he:*tréanmemm«thﬂngmdteremdgmr dre ]elté byt s
of treatnent there [ pr 0Sis O eat he net hod_of

o esont 1 muethd chiEdigtin o0 WieeRs Assdfiad StTERb1iBH Y5 R REC aRAl BRe or
gore base toAltlfutmthlw tfh@@r@dhgtm&us de&ﬁeﬂebj‘tﬁnirgt yhy?ﬁlc;dxfssamd patiehys and
etecting on nor e ,o e ba ns are ex as an

et ot o O nButhar T ks o tS BrRRYIBE Bt pARate T (eRr L TeRY BEFSIbIS e
enzyne of th&‘he@@ﬂaré aitQéytHohgﬁt that tthe IWeﬁ%tlﬂin llgt\tenatte@mltttraa ra@attyan eal
nmet hod for the etic y hIS of the 3/ ly a
respiratory ¢al; care xﬂeeﬁo 'afi 9 bacgme, aﬁﬁegﬂer ¢ ftire e by a

restriction ggmgnent | ength pol ynor ph| sns (RFLP) according to the cl eavage
wWth a restriction_enzype. The anal nmet faor the enetlc

pol ynor phi sms i n t#elsbrgegﬁi’eli’ n‘(Fé'ﬁ(t CPtht‘i’,rotg'ége‘t}ktn aR° eﬂsﬁ??lﬁﬁd FEtRod
for the genetic pol ynorphisnms 20 det ect abl e by the Southern hybridization
using a cDNA sequence of the human trypsin-like enzynme of the respiratory
tract. That is, it is a nethod for cleaving the genomc DNA with a
restriction enzynme capabl e of detecting the genetic pol ynorphisns disclosed

in the present invention, then carrying out a gel electrophoresis,
perform ng transcrlptlon to a 25 nrtroceIIuI ose rrenbrane or the I|ke and

o 4 a Y b1



+ speeific oligonucl eotide) a method for judgnent by carrying out afr@alify 2002
using an oligo probe or a pinpoint sequencing nethod for directly
determ ning the base sequence of the genetic polynorphic sites are cited as
the nethod for making the detection of the pol ynorphic sites possible, and
5 the anal ytical nethod for the genetic pol ynorphisns can be applied even
to genetic diagnosis by using a DNA chip..4An intron may be used as sites
for anal ysis of the genetlc ponnDrphlsnB and the foll ow ng genetic

RO, 2 SsAGIP A S G LA SRR bR R

anplifiable bxamqﬂerg dfhgemmmmalyapabaﬁatlmﬂsbyn SwmtﬂﬂdﬁeN@sstmdnSWﬁ]ﬂﬁnce
No. 8) (b) a netlcfra nent, co N intr, r |ableb
Usi ng. the pr AfEAee &p reEHRA B LBk AReye” o Thise ik, bhe uplonieety 8
genetic fragﬁbmtgexmticﬁlamamgueai méﬁHmQuéeﬂjromzﬁkmlgl fvaall@h;e Hys.(eg)se%sédieté%
primers represe uen No. 11 ence No. 12 a genetic
fragnent %onF%ﬁ?ﬁ’l’g(ﬁ%?’i@" b H¥ron I‘?‘?Si“é?gfe by using the priners
represented by seq@aingle N@herlﬁaaadlﬁi%qﬁemyet Bluciddted( witha watitedis6addsagigent
pri ner.s represent ed by

contalnlnga |ntr nre na]{%llfl? e by .using the

sequence No h‘g‘ ey me gt theyrespiratogy teactds pegemiatad abarasentng
intron C arrpllfl abI e by using the priners represented by the sequence No.

11 and the s qucﬁnce and (g) a genetic fragnment containing intron A
anplifiable LS ?ﬁf&‘eﬁﬂvﬁﬂt’é’q epresented by the sequence No. 7 and the
sequencejgNo. 8 In the intron C a genetic fragnent containing a sequenti al
part 25 recogni zed herein b%/ restrjction enzyme BstU , Mol, Mel or, Fbal
Is exenplified as Breasresadt rody IR RELVS; §e$ﬁarﬁhen@é‘ﬁeﬂlil cc%’é‘*ﬂ%ﬁﬁtm &hsthel n
the intron Apr@ol@ﬁfst oP@Hé _fl’dﬂi‘(')ﬂgr@ ﬁf‘(ﬂkﬁ%’éérﬁl ifkofL 60 U h%@eb)’déh%ned a
restriction enzyne , one of the genetlc pol ynor phic sites
repr esent ed gl;ﬂng@qé@n(g@nmcaljy %‘Flpélfﬂé’r&)iaﬁam@ﬁnopa@nénoF Grgeqone 0f ofhej s
exenpl i {1 ed Ramih bRbHIAR ERryhbDIANA! Xbiratbry B ARRLitfcall| el

The genou%/pl c or haplotypic, classification 1s |udged }t/ the analysis o t he
sites t it fBe IUAR Faspiatery fivaci: nowelly detguntnad: the d)Nénsequancai of ng
a part or alfoQf ¢Hee tBAREniS AUEHS Capipl@dd HenRBic @régiﬁeﬂy%mtmeo%&emyke
enzynme of the respiratory tract and the follow ng genetic fragrrents aré

a, , ~0J LﬂNezgezedzﬂ\ﬁAs Feanents, lemxpwe@on( b?l‘f%@rg%@t ifeund qyethat
contai ni ng apdrat£aN EeBLAE Pk itk 'PrYtzlé' RGpUIR IPELARAS fEARAEIERA] DY

t he sequence sequence genetrc

cont ai ni ng athg hlpweHYr(&jzemmwDN.Aa@eeuwmemgfmbels fmstlareg ndeppéstéwt ed

by the sgauepc®cMRior #Nthd %%n%%é%”ﬁ? the- hirtharl C)trfpﬁﬁflﬂ&é CnizyAHTeR the
containing an intron region anplifiable by using.th e prlners reﬁresented by

t he sequencer%@uamrsartaa%év%’éqé@ﬁeee%n lmiwr(chl;a abyeeas byf pa g the

cont ai ni ng a@eﬁéﬁég sREPHAdd éﬁbfm t‘h% séH@nﬁFérRfoﬁ represented by
t he sequence he sequence a genetlc f ragnent

cont ai ning an int r'Bhaw‘glm ﬁpﬂ@ﬁﬁwressyt mvm&mrnas mprﬁyﬂ de papethedfard by
the sequenc Malc&ﬁﬁeé cBEgtxﬁ@ﬂUﬁ r&??n&ﬂ:d&?l {}ﬁfﬁaﬁ% Qf's@@#;hﬁ {SHEBhset of

contalnlng an intro SI Nn- e enzyne e res |ratory
tract co¥prispacific hiesme e @fifeqate of etpefe@em’e@nbpaélenh%roroprqgwsseeq dibee

No. 1 to th b t he
base sequengterggan ? f algn q&§§%§%§PBW% l%‘tron % %%l ﬁ%ﬁ{l
trypsin-li kellkﬁgymém@foftﬂhe neepmat@!%wctract conpri sing the base sequence
represented by th les T R N,khS
expl ained in det aﬂv ere ﬁt‘?:TeNgre%e%t exair%p egﬁeﬁglr gv?(gt dhﬂﬁﬁ&&h& ah
exanpl es ar eabmrmahehuedhasnacom inny mnhsdactmesymmdw the apxaéymetqf rfget he
di sease o) i

pol ynor p%s n%élﬁ#tﬁ‘?h &%ﬂd‘fﬁ’%‘%s% ttﬁ ?ﬁ%yﬁ %%ﬁmﬁfhﬁ esp ory ?fr :fce

[ St andar d rretdtnpmitbmr txgwb raaid arm?tlﬁml ﬁrambdmtn[g\lbhezonmtutngl of)mthmdmsl

ol ect r ophor cb 1 SRBRRHbR . HeCSdeb o dRRABE) {Backs BRYRARRE Bl
her ei naf t er . ox pYogtioaindel the¥datmbntict i ng operati ons
Furthermore, the present invention is a genetic fragment containing



Nothing is especially limted in biosanples used for the genetic .~0J U
N 2002 .g_ anplification of the present invention; however, blood corpuscle
conponents are suitable because specinens are readily collected and DNA is
easily extracted. 1. The whole blood in a volunme of 0.5 mlL (using a

2Na- EDTA 5 anticoagulant) is placed in a mcro-centrifugal tube having a
capacity of 1 .5 m. 2. A dissolvent ifa volume of 0.5 m i d0kided08> t he
tube, and the tu i.s lightly tapped several tjimes. The tube is then turned
upsi de doMa“a?deF b the BfiSF GLAUSReE o At dn (thmhw%} rmlw@;ﬁ%%yﬁ& obleat i ons
are perfor ﬂt%ﬁﬁ?a{ ding to the above procedures). An exanple of the

di ssol ventr%lax SSé This is prepared by diluting 20 X SSC regul ated to pH
7.0 with 10N NaQeomlon tai anbthgr 4spbctdpighapesalt ilNadliom thbr8 &. @oygidedran ef vaodi um
citrate 15 in 1. liter 10-fold....3. The mxture is centrifuged (at 4C and
10,000 g Fthoshor BEsdhiias suscRRibIi o et Ofrtn FRsThis B AT Aoy 1o
di schasge ngank, Reipitg: 4. The dissolvent in a volume of 1 m is added to
stir the mxture. 5. The mxture is centrifuged (at 4C and 10,000 g for 20
seconds), 20 afe anh@lifging émtront Grof ai limandrypsiorheenzyrée gStectopradugna 14 &be
repeated qnc re. 7 enzyne r.eaction solution in a volune of 200 ~. 1
and a protag]c?ﬁg?%%oné)ﬁ P%COH*’\[?B‘TSL}%O% >10 ~. 1 are added and m xed
therewith. An g _ﬂi@!:ﬁin%fthé RepHAEHBR produwt io‘ﬂ@tégodayt\ﬁithﬂﬁestﬁcﬁ@ﬁ(Ehlddﬁublb&l#éi d of
25 0.04 MDIT (dithiothreitol) with 0.2 M NaOAc (sodium acetate) and

0. 4%sDS ABsEXlafgd e of the proteolytic enzyme liquid: A 10 ng/m protei nase

sl
(Prot gynase K) 3. ] .S D 400 re (l 1 xture
o mRd 30 by (P it o I nsEnderQPhi AdAled i Clioh AL SRR
sol uti on of aBBligerotyedwereimtha presbnverrfGhid3RHotypd isl indiastilebfansteplibiiy to
t her ew t\?\mﬁlegbféqi(gglgsopyl,vqaél?rghol aig%q%?vol ume of 0.5 mM is added and m xed
until a TRRERY ol oM vi si bl e. .~0J UNZ200 . m 11.
The resulting i I t . ( -l t-ur A g for
107 mut es) - ARCHRE (RRR b 8F el sch T PELE g e Sorbeten
remai ni ng mathal foulpeedivdiing siiceptitility 4o diret dnsetr enmvalstrbgtive pubtoredy fliseasplimai ng
t he tage n_a fiIte.r.gaper upsi de down or the like. 5 12. A wash liquid (A
ina vdl u?%‘n&fl’cfnmns'in *added and mixed therewith. The mixture is
sufficiently mxednSifyiag iiforPEf athuliaAGHPsindike dniae bhe fouhedwelal 3.4 AB
exanpl e of t&é(%shﬂﬁjqﬁg$(A) . 7Q°/%Eté]-| 13. The resgl ti nghm' xture is
cent r i f ug@plgEatoHPHOGUES emprisesgngon o; 10, 000 g for 5 mnutes), and the
supernatant is Iy ed. 14 A h Liguid Jnoa velu is
added, and t e (f SRe B mpfen Entidcltep, SEbab Bt ul Bhocblafed
preci pi t atBatI and tsbgaritelyedigadting #ha exgifightorobrddoer vhstkepl (ajjuiith (E)rictBa% Et OH
15. The mxture is centrifuged (at roomtenperature and 10,000 g for 5 15
m nut é9), eaﬁlfamf’]ﬁé?eéﬂb‘élﬁ?fé*ant_ is then renoved. 16 The DNA precipitate is
lightly vacuumgy &bk e Bfekdied ofla™4 i WdiddbiBd AnpliithidR REKRYSSnE fie DNA
is sparingly dissolved when drying the precipitate too nuch). (a) Standard
geneti c anptiUkdigesgonprd ai 06 kb rétriction Hiagylntsfeans thel Mpeli digisporess adisatkveonin

about the netic anplifying nmethod, the polynerase..chain reacti,on nethod
(POR ot nacgm Aebfouer Mt e Presh i ot e et Y e RS SR S Bof ¢ he
reacti on sabdibf id obdrubMdeqfulbhary dBedd® of Tris-HA (pH 9.0, 25C), 0.1% of
TritonX-100, 1.5 mMof MA 2, 2 mM of dNTPs, 25 15 ~. Mof Forward Priner,

15 ~, 2M of Revekoserdimg tpeagain apgther aspect o cthe prascmNAventian.1 there is pvitted;BNA

pol yner as the t I I 0 ~1,React.ion gycl e; C hLor..1 m.nute,

64C f or 1%}71101%& aecug %‘%gnyg% #jfggn %{tro% of & hiotran tl’}%Sln(i}f(% eeillzy@ig g%ﬁl'e whdfein T
nucleic acid fragment is prepared by a method consisting essentially of amplifying an

intron of a human trypsin-like enzyme gene with a primer pair comprising SEQ ID NO: 11
and SEQ ID NO: 12.



m nute as one cycle. The reaction is conducted for 40 cycles. Prinmers used
are the following ClL (35 bases) and C2 (35 bases): so Cl: 5 -GGAGC CATCT
TGTCT GGAAT GCTGT GIGCT GGAGT-3' C2: 5' - CACAA TAAAC CAAAG CCGCC GIGAG TCTTC
TTGTA-3' (c) Standard restriction enzynme cl eavage operati ons Conposition of
the reaction solution for Mol: 10 mMof Tris-HCO (pH7.4), 10 nMof MyQ 2)
100 mM of NaCdl, 10 nMof KA, 1 mM of BAT and ~~ 0 J U N | #0June 200200
~g/ M of BSA (bovine serum al bum n) Mol at a concentration of 10 units/20
~ 1 of reacti oAcewtlingitoyetiagotherpsaedt of thgprgserfunvantienshere évpravidedenuceic 3

or act r opnis/ S 0ARE s i Sl Ao p R A0 pdidtohighs Bl STR) 1) NCls 3"

granms of dr$BQIBMND:&®7.5 grans of boric acid and 1 mMof EDTAin 1 liter

and is regulated to pH 8,0. The above buffer SO'%}si on is,used to carry out
el ect r ophor esi Einglyetccarding toaye @il supshey aspectaef therpressst gRvepldomdghere s, or a

3% agag 0s [us] (Y i oduct C ai ni ng
0.5 24 pfrodfled i Bl RRACHALECA: (03 MR of o Homp doSbRHE SkmE @R
a W | anpcorhpricnp$®Q 1D NOd i ni ng of DNA fragment containing an intron on
human tryBﬂeTﬂésl%ﬁH%ibﬁng"PPQ .of the respiratory tract and anal ysis of
base 15 sequence thereo n ordér to search for an intron site on the
genonme of a mature human trypsin-like enzyme of the respiratory tract,
Primers were pregar eGRietdios! hLRfbdeO gbl S16ARS IO BaBlorfi¥ OB NAI Nt T ONS
of the genone of “several tryptaSe anallogous enzynes to anplify a hunan
genon® 'Diagments confaining aanintrer negion 9fra ganeencedinglyo matgirgipratein

lifi ' ise . , and
DA agrinthd ARuBa el HIRE S4e06R DR G sali:Atorf aAUP ULl B 2T
9) and Bxquetipamplifisetiono) It i chgerved hahlanss 13@@515 aremppkersd 18400, f i ed

by the pr4 e 1 ; ) LG 4 25
The Dua 11 S0 158 438 SREP2 KD, SKIFNES b 4563 RO HorhUple) | Jabiod s ), 72
f ragment sa WENA fragorenddofi aboutrB Bbampljfied chyo printexmAflaeqnencdNd. fA)i t r ogen

o e | ( , . 5 .
of Phect 1 ALReRRSEE A P8 9% b DR sraghhY I An0RE 15 KT A0S
t he cDNA amplifieddyopriniess Bihftaequenpe iNo- 9 had3B2 éegnesceNa. HE) maddanat or y

tract was i e, . rd sus
sequences4 %?Zﬁ?éc%g I feg%ggb%gﬁpﬁa%’u%&? E@rﬁegtlﬁr P Iﬁﬂgeoﬂrgd%%e |e31%§ of the
exon-i nt rok) and 68t(seguence Np. 18b 5 -terminus and the 3'-term nus and the
anplified DNA fg:39 gpEn Wl .0t r.en AON in
the hunan (rypoiRe s puEhifs RepdGEBN GG bifiehil I DAAS
tract20 THeagmguimcentaihing ani intren yegit bf dagend enpodingea aireneptide tofe

present i i I 0 Gy i CRAIE u i t he
uman t ryjng; b, PN oy R BT AR AopRALAF R DEBLS A ggfg,

r ef er r ed gesetic amplifipation; nlt isrolmenyeil thatilomee liand ame nzarkarg£10
The base SRBUBMCES4 Kb, '9'RL>2:5 R 2 KB, $.5 KB'dHI. K £0Re abbd), Az is

t
respective_introns aré as represente ’éété e sequence Nos.
8

and 6. A% PHA fragment ehakyput hd Kh@map byeprimreze Dk (seqpenseNad Ry t he
sequesce g DY (sdqicRde IN6. Auheind #ictk SR8 PNA T ABhenRIF auRPs s f or
t he regi on encoding a pro%e]gtl de of the human trypsin-like enzyme of the

r espi r at dyplifiad bytprimers J lb(requgace; Mre 1ty andoli? (agiensa Norneby, it was
| t hat f 4 i i ' D1
Csequence No. 135 SoATEGkeGh Aake poulioalor AR, WTB Mnd T B WIE'S 21
was 15 ampmangduypsintlilee pneymesgenpnie of thé respiratory fraptmrbagawsadede No.

16). (Fi %Eﬁg%lfée}%g?%@{afndc Bflggﬁﬁﬁié e(fcflfmrof-ﬁﬁ{s‘i!&éj @FL@?WH@ {HrbR A

i ntrons. al'ysi s Of genetic polynor sns Lntrons in human
t r ypSPn- Idiekected byrBagk and of the gntronot detected b&’ol\’ﬁml andaBstldl.i nvestigate

whet her Js beilBori’ € Present in the introns A B
and C, t%esgggﬁ]gowﬁﬁyﬁn%%%um%é was extracted fromthe whol e

bl ood (the standard nethod for operations) and respectively anplified by
the primers Al far skt RvdiSon, iHeR8 abe Prbfided deiethBdfornd B2
for anplifyin .A%Egr(ﬁﬁgr@nfh%@}gsand%e p?i’rners Cl I,;nd C2 for anplifying the
i ntron Cpaedistigignthe asspeiatior 0b tb@rﬁm&tuhl@ncp*éan&gyhp%h humans,With var i ous
ki nds_of ol ibbAbhet i or b DR Ge4ehddabed Her gREC i C
pol ynor pﬁf)garr%cv\%rgggq Ssglr%%%%\?nntéﬂctafﬁégﬁgs%r?fcti on enzymes Mool, Taql and

Af al in gevetinamalysis thereofr sel y, the genetic pol ynor phi sns were not
observed by 30 restriction enzynmes Tsp5091, Alul, Nalll) Mpl, BstU,

Bfal, HnPl) Haelll, Hndlll, Sspl, Pstl, EcoRl, Sall and EcoRV. In the
intron B, the genetic pol ynorphisns were not observed by the restriction
enzymes Tsp5091) Alul, Nalll, Mpl, BstU, Bfal, HnPl, Haelll, Mol,

AL 1 p— e e 1 o A 2 8 8 - A__




. 15 @s BB, the case where two bands appeared at 2.45 Kb and 0.95 Kﬁdﬁouk? b
judged as bb and the case where three bands appeared toget her coul bd N 5002
judged as Bb. Fig. 3 shows el ectrophoretic patterns of the genetic
pol ynor phi sns of the intron A detected by the Taql and of the intron C
detected by the 20 Mool and BstU . Furthernore, the whol e base sequence of
the bmtype hapl otype was determ ned for _ghe intron C fromthe DNA fragnent
obtained fromthe genone of one exanple of a bbnmtype noxmal human by the
PCR (sequence No. 17é~ The gfnetic pol.ynor phic sites deteched by the Bst Ul
and Mool in the babesBUAHY. didgasehe P I§ £POCPhdieEReEaEy PIBIONALYs
Wi th white spagssyseitie (PE)esiaobimichealodyndhient adiffuge Qiawbreathidlitiss @hP8)i ng
fromthe Ban1ty%e qgﬁwqf det i ned to.fing t hat thebp?se sequ?ﬁce of the
Bm hapl ot y pe 284 BrORTHER eIy dBfor PRIPEIRE ofo \ghtonit, bSARIETE WUTROPREY
g_st U bec ausd_ie@@@ﬁ:‘s (CGORDNYE _ratb@@f)hl’aﬂiﬁieﬁcﬁﬁlthé%hﬁ?’(ﬁﬁﬁfﬁ bdpHattisisystim
i sease-associ ated c titution.by.the apalysjs of. the intron geneti

ol yimor phi SaTe PXREAL o P SReIES fisodnes e BLEInG the SpRPaHIGP ERaEptile f or
the statisti¢althanaissos spblified dibysdcs fORIAURIMBE €06 GudembAt ondeffébts of U ~
2002 - 14 5 10 15 20 the chi-square Ies} sing a statyjstical a alygés

tg@ﬂso fthe

sof tware St atregtapntotheraph ofsPRagRosls: of dhe) trepimopt cby-theams

di sease- assopiadedfd i6988tGAUL I ON by genotypic classification Anong the
genotypes disclosed in Exanple 2, investjgatiaon was made whet her or _not the
classification of 2ot 48e gematwmesiflagsified v dateating e ori RereRE§ee of

the respig at e taktiodetarfPan G sIBFRhE Hal S pe8 BB ds by BBERBiny Bn 6t ficked
with the Mol and BstU in the intron C_"The di seases sel ected as objects

are diffuse phribeobesa enutationsppr) exsmpifind @st asi anglptical puethadafer the
enphysema (PRyngfiél BoRtSpHisAst RIRthBAhulkiEh ArepdiasiPkd abREYmE $E2SRS-
The genotypes of each human were judged by sel ecting 106 normal humans, 29
pati ents suf resnipfory érmatna themrrag@bd@wanéﬁ@hi olitis (DPB), 38 patients
suffering fromthe o] acshas E J S i r

pul nonary errphysengh%P%%Qgﬁg(%z%e}tlﬁggn%&sr sQaﬁ}e?Z%e:n(%gﬁ f @%%ﬁ@}grgg{r?c%?althe
asthma (BR) &owsintlike engymme of thedespiratartidaaciots ennsiest puhby, favoexampleRst Ul
were used as,t.h ih1CLJ 19 - '

bocurt once anl ERaST e meHo Ty AP ool Ridly TREEmphy IuER0R SO AR ne
of occurrencRERF)t Recordingidac fhef cloavage ewith of neattictzon e¢nzymeg.pe wbhe as
shown in Tab ﬂtﬁﬂﬂ b . Hlﬁ/tmb{ N M : i

Nunber of océﬁra%ence x%g?}}-[)g %‘i %‘ﬁ?%@gﬁgﬁe ce&?}k}fﬁn}angl§l ﬂfe- e 1H9é/1'1ﬁ(9n
BBBbbbNor mal i838dsDPsaar ome1 angltied 1 2setbioNorfon| Hivd 25ORIIE 3pEFsrg9hEme? 25

BA 2 12 3 | , 6 ~0.J 2002
4,2 12 3F, Jagfhuliokob] e AORHEERANAGRIIA d6ulPatORA soqioielobk
BBBbbbNor mal hemis . SaRp0nRie7 easyme3of tBe2@spdaten teme22. Thatse? i iBA 6. 3

(humans) Mo BP YA AL IRE < HIAT DA IR P sl A R REEMLAEST

19 32 Frequedetectingothergematic pokymorphisms disclosed in the present invention,
then carrying out a gel electrophoresis, performing transcription to a

25  nitrocellulose membrane or the like and subsequently analyzing the cleaved
patterns of the human trypsin-like enzyme genome of the respiratory tract
using the human trypsin-like enzyme cDNA of the respiratory tract as
a probe. The analysis can be made even by a method for amplifying a
DNA fragment by PCR so as to include sites for the genetic polymorphisms,

30 then converting the amplified DNA fragment into a single strand and
analyzing the resulting single strand by a difference in mobility of
electrophoresis [PCR-single strand conformation polymorphism (SSCP)]
method or the like. Furthermore, many methods such as a mismatch
PCR method, a PCR-allele specific oligo (ASO) method using an allele



. NNNhnnﬁbrnal9.437.752.8DPBl.0.3.24.165.SBE7.939.552.6PE13.627.359.q BAJ{jN 2002
37.5 59.4 Frequency of occurrence (% :

BbNor mal 41. 059. 0DPB48. 351. 7BE48. 751. 3PE60. 050. 0 BA 25.0 75.0 Nunber of
occurrence (allele) MrNormal 60152DPB1345BE2155PE1232 BA 14 50 Frequency of
occurrence (% MrNormal 28. 371. 7DPB22. 477. 6BE27. 672. 4PE27.372.7 BA 21.9 78.1
Total 212 58 76 44 64 Tables 1 and 2 showsthat the frequency of occurrence
of BB type manifests a higher tendency in the DPB, BE and PE by judging the
above genoty That is .t j ud nt made, t hat i.ndi vi dual mans
navi ng the. unaiisebephbetelifel HRETRIA S8l LEETRRs by Grrreet HRpelibE pe
Fur t her nor e, usitgn drheolfB, pffbearnd IaEpanponﬂzI lseqtiedcingt enéthedpdor ediregilpups
suffering frgr’r%the resE}Pi gtor three 1zgleases a%}ﬁ(irdi ng to.t he tod
classi ficati SRSFUPHE K BAPS SePATGH 108 Bsletis Ry mer Ehicsites ysppfed as
results are dilnef aigthdd dor h(dlhlﬁ\gstheT%aeéﬂiﬁm@émlﬁy p@lymemhmesimse ssible, &l t ype
is statistic sjgnificantly er than at nor nal

(ohi - aquat e B AnalHEag niskanior K Epeite Polsaeriama)can be ApBRSS ey %2002
-16 s Fr equeggﬂe@é dmmy len@am\ml(gﬁpses BB/ Not BB BB Not BB Tot al
Norrmal 16 90 106 zégl ratory 24 65 89 di seases ,Total 40 15 95 Per cent
(row): Three disea B9GP BBEOBEY 383 Fotes Noranalyss g o genetic
Respiratory galy?l%rmsﬁsdaﬁ@QﬁeqolT@&aigB%éneﬂﬂc £Q n@ﬁtslzﬁﬁeé&em;tlﬁm&as the

anal ytical statistics: Thre d| sea Not. BBNunber of m ssing
val ues63Degr 8de §¢r analygimaicikie sgeHicEsnaticRolyBeRAISBSar e p

val ue. 049G 3&%%@ E€ndA¢ B8t EoTAHRif Fhri’ﬁit‘ﬂ@n%éﬁﬁ%‘ﬁabﬂ%’b@é’ by al¥i®g the

anal ytical . coeffi ci ent 146Phi Chi - square va (Pates' 3. 489continuity
correction) mrwgﬁ@r%wﬁﬁﬁbymﬁaﬂégw O1 gt ﬁmnqrgﬁe&i? r&ct i on) Fi sher’ s
direct nethogh)p ¥aehat§e Badphent életﬁﬂﬁl? a%pﬁ%r&ﬂ re 02D i1, B sshS tHé

di sease-rel at ed constl tution hapl o ic classification Frequency of
occurrence oPrlﬁ%&ﬂSdleyﬁ%@nﬁed'lbéf SI‘?G#SEPG ﬁuﬁ%@%&ﬂcﬁd\@h@ -occurrence and
the frequency)qf OsAW fx%%ﬁf‘erﬁ%oh‘i‘&diﬁ@'a@f Mﬁ?én Qégﬁh xﬂﬁlﬂfﬁbf’e B?%&r’i‘%i&h@” of
bot h genetic pol yrmr phi sims of BstU nor mal mans

pati ent sl&uf pélmerr@ mpéﬁhﬁe@xtwﬁ byeseﬁaﬁa%h{pmlémrtd SeqUIIRp ‘3812pat i ent s
suffering fr {o@od 15t t f B
enphysenma |0€H(pPE§ and 32 a‘%l eﬁhgﬂn%ga}lfﬁgr&r@g?ngﬁ?&oinlgﬁlhg&bgitﬁ] (BA) are
shown in theprlélkﬁrésl'epﬁéseélt?@bﬁﬂQGQBEHFQIN@Stl ged epusneePo-nifhans, the tables

suggest t hat %et f}pgp,]&:ééﬂéﬁl At do?xtﬁirﬁﬂgt I?H&E&tx rbglng ﬁ%bgégﬁ LRikdehe

absence of anyon@ having the genotype M at® all.
Nurmber of hupnimsensaepnesemted bycganenee Noh dﬁam@ s@BlengRB®. MhBB- nmrBb- MVBb-
MrBb-  mpb- Mvgbge agment containing intron C amplifiable by using the primers

represented by the sequence No. 11 and the sequence No. 12 and
(g) a genetic fragment containing intron A amplifiable by using the primers
represented by the sequence No. 7 and the sequence No. 8.
In the intron C, a genetic fragment containing a sequential part
25 recognized herein by a restriction enzyme BstUI, Mbol, Msel or Fbal is
exemplified as the sites for analysis of the genetic polymorphisms. In the
intron A, a part containing a sequential part recognized by a restriction
enzyme Mbol, Taql or Afal, one of the genetic polymorphic sites represented
by sequence No. 17 or a combination of one or more thereof is exemplified as
30 the sites for the analysis of the genetic polymorphisms. The genotypic or
haplotypic classification is judged by the analysis of the sites.
Furthermore, the present invention is a genetic fragment containing
a part or all. of the base sequence of an intron in the human trypsin-like

enzyme of the respiratory tract and the following genetic fragments are



. it al Nor mal 10600342100351Q6DPB32305700929BE371087001238PE30206690522 15
BA 110011 10 0 18 32 Frequency of occurrence (% BB- MVBB- WJUN?’QUUZ
MvBb- MyBb- mbb- Mvbb- Mrbb-
mmNor mal 9. 45. 70. 00. 032. 119. 80. 0DPB10. 36. 910. 30. 017. 224. 10. OBE7. 918. 42. 60. 02
1.118. 40. OPE13. 60. 09. 10. 027.327.30.0 BA 3.1 3.1 0.0 0.0 34.4 3.1 0.0 Tot al
0. 033. 01009%®. 031. 0100/ 0. 031. 61009®. 022. 71§0% 0.0 56.3 100% As for the
foll owi ng analysis, the statistical technique (chi-square nethod) was used
to pronote the ahagbysm hta,e association with 10 J U N 2002 -18
respiratory SRCSHIRESXHmPHESdSsunption that the human trypsin-like enzyme
of the respi(ataogandticaiiaggitt donthanhgaypatred ré@pﬁrmpli\ﬁabee bheasihyg eke
ki nds of BM_ Bm and bm%vvhe(g tggl nunmber O%{&ﬁ nce was SD?r re, the
chi-square pPTRIFSTeREFELRLEY 0esraueneq el Y5 Fisher's
direct nethog)m g@hete@ﬁwgheentrwmahﬁﬂg@m iﬂteoxi e oy aﬂﬂp[if\a@ﬂélb? usmng ke case
of 2 X 2 table includi n ég of the n occurrencelﬂ%
bel ow). A | ePYEISIERIGS é‘é% N"?‘Q)SGHHQIT% E}aqewwg d]eoson t he
frequency of %c? ggb;r{éﬂtcﬁagﬁle@ﬁ%n@éﬂrﬁhg aanifntM}{ Qﬁgﬂsh@lﬁpﬁﬁaBP@b?tﬁéﬁJﬁé tRé

[

Japanese to hat there_was_a deviatign in stribution 3\1}
frequency ofp@garﬁrréaweﬁée@vbw erpeqnensy Ne: 4 \andthesseivease dNgrlups (DPB,

BE and PE) bgl)ongémdtid ﬁ'atgﬂ?erﬁqaogté‘ﬁﬁng%rﬁﬁitrmR‘@é‘l%nvﬁﬁnghﬁa%l@byi{shﬁélthe

si gni ficant d| fference (p Particul ar] &J
occurrence oPmB‘-Fﬁl'ﬁerEF%S%%d hydhérseHHeP%NOeéﬁl éwsqq“e@@e e groups

(DPB, BE@andEhh) g é}%timﬂ‘agﬁlérﬁ don@aieihE an@trd r8 ngbﬁﬁimﬁﬁﬁﬁﬁfe by hRihg gﬁyency

of occurrence ,of Bm al e in the BE, DPB _and P hi gh vmé}lgqre ard to
each di seasePrimpregaprrseated byriberseglerer Nood 5sard ece YRl el e was

| ower for thg %Af ehb66URA gﬁhe'ﬁft &Qﬁﬁfﬁiﬁg' - 1n¥er?€ndt}§eB4§ﬁ§ana|dr9b§inBlik§
Mo. m Tot al Nor mal 2760125212Respi rat ory4146911783 d| seases?2

Tot al 681062 18350Pe Of dhe qeebw;atorth@é cauising the base sequence represented

|l el eBm B | 931
i seasesTor ol o B b ReqHsnr e, AR B ALY KL 0d J kénetic fragment
stati sti¥s: sem dwichied dwsween 4hp baspisenvencss andsi ng val uesDegree of
f donthi - |

reedomn a&rg F gﬁhe%‘ﬂlb?rt eln h‘@%%ﬂ%ﬁ%@nyﬁ ‘f@%ﬁﬁ%ﬁ@%@zyzme; 0{74

val ueCont i ng cy t ytical coe | ci ent amer s
.0277 7.164 t}@zrgsplxatpryl’@@ct comprising the base sequence represented by the

sequence No. 17.
20 Examples

The present invention is explained in detail hereinafter by way of
examples, provided that the examples are not intended as a definition of the
method for predicting the disease-associated constitution by the analysis of

25 the genetic polymorphisms of the human trypsin-like enzyme of the

respiratory tract.
[Standard methods for operations]

30 Standard DNA extracting operations, genetic amplifying operations,
restriction enzyme cleavage operations and electrophoretic operations
usable in the present invention are explained hereinafter.

(a) Standard DNA extracting operations
Nothing is especially limited in biosamples used for the genetic



. Frequency of observation: DPB, allele Bm BM). m Total Nor nal 27601%5 2j2

15~ 133058 Total 42 73 155270Percent (row): DPB, alleBm BM NZUUZ

b. m Tot al Nor mal 132859100DPB262252100Tot al 16 27 57100Conti ngency tabl e

anal ytical statistics:DPB, alleleNunber of m ssing val uesDegree of

freedontChi - squar e val ueChi -square p val ueG square val ueG square p

val ueConti ngency table anal yticalcoefficignt'Cranmer s V value 227 2 6.044
.048_7 5.488 .0643 148 .150 10 J U N 2002 -20 Frequency of observati on:
BE allele 5 10 Total Bm BMo.m T taI 762 164288 1621392760125
Percent (r ow?mlé}%E ag[}qne heRTeRpntnFsNL0BE 9&’2’8’8’1%@?@?%“@ copgponents

59~100Tot al 452 &uitklle Grrhubg epeyirhél aranadadilyCadllected and DNA is easily

statistics:BE, al |l el eNunmber of m ssing val ues209Degree of freedonRChi-square

val ue3. 175ChP¥E, &G%ﬁdg p val ue. 2044G squar e val ue3. 007G square p

val ue. 2224Cont i ngaey wihblee bidvd Yihi GalvolQdeoeiff 0@ el Chaibs' 8 ¥NABIFTAOCS
Frequency_of observ

t| on l[lele 15 2
Bm BNb. m Tot apbea@a mPf%ﬂegmmwiw%rgvszh&vb%éw&em CRPBGY E,
al | el eBm BMb.1m5Tal al PE232750100N0r mal 132859  ~ 100Tot al 142857100 ~ 0 J U N

2002 ~0J U N 1 Conti ngency table analytical statistics;PE,

al | el eNunber 2of m/géz 1siplventyasoxgluae of 09 @&dér?d%l‘edsta&a@é 81 aa&ﬁh%&bsr e p
val ueG squar g Méhﬂ?@a%ﬂb’&”s@v@ra‘l%hﬁ@@onThB%BE)is ttﬁ@h%urned ?31de down, and
analytlcalcoeff|C|ent aner's val ue 241 2 040 -:21872. 765 .2510° .108

. 109 5Fr equebles ligpidshare waxedbn: BA, aI | el eBm BM b. m Tot al BA2144864Nor mal ~
27601252%@1_0'[ al Zgﬁ’fﬂe szﬁgﬁﬁ?gfxﬁﬁa at1o§é afd fﬁal o2 £Mrding to the
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0288 8. 264 . 0160Thisgs nwpared by diluting 20 x SSC regulated to pH 7.0 with

10N NaOH containing 175.3 grams of NaCl and 88.2 grams of sodium citrate
15 1in 1 liter 10-fold .
3. The mixture is centrifuged (at 4°C and 10,000 g for 20 seconds), and
the supernatant is then removed so as not to discharge dark pellets.
4. The dissolvent in a volume of 1 ml is added to stir the mixture.
5. The mixture is centrifuged (at 4°C and 10,000 g for 20 seconds),
20 and the supernatant is then removed.
6. Steps 4 and 5 are repeated once more.
7. An enzyme reaction solution in a volume of 200 p 1 and a proteolytic
enzyme in a volume of 10 p 1 are added and mixed therewith.
An example of the enzyme reaction solution: A mixture liquid of
25 0.04 M DTT (dithiothreitol) with 0.2 M NaOAc (sodium acetate) and
0.4%SDS
An example of the proteolytic enzyme liquid:
A 10 mg/ml proteinase (Proteinase K)
8. The mixture is kept warm at 37°C for 1 hour (the mixture is mixed

30 by lightly shaking 2 to 3 times in the course thereof).

9. A solution of sodium iodide in a volume of 300 pl is added and mixed
therewith.
10. Isopropyl alcohol in a volume of 0.5 ml is added and mixed until a

white linear DNA is completely visible.
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(a) Standard genetic amplifying operations

20 Although several principles are known about the genetic amplifying
method, the polymerase chain reaction method (PCR method) is described
as a standard one hereinafter.

Composition of the reaction solution: 50 mM of KCl, 10 mM of Tris-HCl
(pH 9.0, 25°C), 0.1% of TritonX-100, 1.5 mM of MgCl,, 2 mM of dNTPs,

26 15 uMof Forward Primer, 15 p M of Reverse Primer, 1 mg/l of a genomic
DNA and 1 unit of TagDNA polymerase, the total volume of 50 pl
Reaction cycle: at 94°C for 1 minute, 64°C for 1 minute and 72°C for 1
minute as one cycle. The reaction is conducted for 40 cycles.

Primers used are the following C1 (35 bases) and C2 (35 bases):

30 CI: 5-GGAGC CATCT TGTCT GGAAT GCTGT GTGCT GGAGT-3
C2: 5-CACAA TAAAC CAAAG CCGCC GTGAG TCTTC TTGTA-3
(c) Standard restriction enzyme cleavage operations

Composition of the reaction solution for Mbol: 10 mM of Tris-HCI
(pH7.4), 10 mM of MgCl,, 100 mM of NaCl, 10 mM of KCl, 1 mM of DTT and
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and of the DNA is then observed with a UV lamp.

[Example 1] Obtaining of DNA fragment containing an intron on human
trypsin-like enzyme genome of the respiratory tract and analysis of base
15  sequence thereof
In order to search for an intron site on the genome of a mature
human trypsin-like enzyme of the respiratory tract, primers were
prepared by referring to the constitution of exons and introns of the genome
of several tryptase analogous enzymes to amplify a human genomic DNA.
20 A DNA fragment (genet;ic fragment) of about 6 Kb was amplified by the
primers Al (sequence No. 7) and A2 (sequence No. 8), and a DNA fragment
of about 1.5 Kb was amplified by the primers Bl (sequence No. 9) and B2
(sequence No. 10). A DNA fragment of about 3.4 Kb was amplified by the
primers C1 (sequence No. 11) and C2 (sequence No. 12). (Fig.1)
25 The DNA fragments were excised from gels and purified, and the
respective fragments were inserted into TA cloning vectors (manufactured
by Invitrogen Corporation). The base sequences on both sides (5'-
terminus and 3’-terminus) of the insert DNA were determined for several
clones thereof to find that the ¢cDNA sequence of the human trypsin-like
30 enzyme of the respiratory tract was present contiguous to the
sequences of the primers, consensus sequences were recognized as
contiguous thereto in border regions of the exon-intron on both sides of the
5’-terminus and the 3'-terminus and the amplified DNA fragment was a
DNA fragment containing the intron region in the human trypsin-like
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trypsin-like enzyme of the respiratory tract
20 In order to investigate whether or not the genetic polymorphisms
are present in the introns A, B and C, the genomic DNA of normal 23
humans was extracted from the whole blood (the standard method for
operations) and respectively amplified by the primers Al and A2 for
amplifying the intron A, the primers Bl and B2 for amplifying the intron B
256  and the primers C1 and C2 for amplifying the intron C according to the PCR
to compare the cleavage patterns with various kinds of restriction enzymes.
As a result, it was found that the genetic polymorphisms were observed
with the restriction enzymes Mbol, Taql and Afal in the intron A.
Conversely, the genetic polymorphisms were not observed by
30 restriction enzymes Tsp509I, Alul, Nlalll, Mspl, BstUI, Bfal, HinPI, Haelll,
HindIII, Sspl, Pstl, EcoRI, Sall and EcoRV.
In the intron B, the genetic polymorphisms were not observed by the
restriction enzymes Tsp5091, Alul, NlalIII, Mspl, BstUI, Bfal, HinPI, Haelll,
Mbol, Afal, Taql, Msel, Clal, Nsil, EcoT14I, Ndel, PmlI, ApaLl, AatIl, Apal,
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15 as BB, the case where two bands appeared at 2.45 Kb and 0.95 Kb could
be judged as bb and the case where three bands appeared together could be
judged as Bb.
Fig. 3 shows electrophoretic patterns of the genetic polymorphisms
of the intron A detected by the Taql and of the intron C detected by the
20 Mbol and BstUI. Furthermore, the whole base sequence of the bm type

Contingency table analytical statistics: BE, Bm Nunber of m ss”jgulﬁwes
2002

haplotype was determined for the intron C from the DNA fragment
obtained from the genome of one example of a bbmm type normal human by
the PCR. (sequence No. 17). The genetic polymorphic sites detected by
the BstUI and Mbol in the base sequence of the intron C are indicated by
25 arrows with white spaces.
The base sequence of one example of a patient suffering from the
BBmm type BE was determined to find that the base sequence of the Bm
haplotype BstUI genetic polymorphic sites were not cleaved with the
BstUI because CGCG was converted into ACCG.
30
[Example 3] Analysis of disease-associated constitution by the analysis of
the intron genetic polymorphisms of human trypsin-like enzyme of the
respiratory tract
As for the statistical analysis, the analysis was made according to
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humans, 29 patients suffering from the diffuse panbronchiolitis (DPB), 38
15 patients suffering from the bronchiecstasis (BE), 22 patients suffering from

pulmonary emphysema (PE) and 32 patients suffering from the bronchial

asthma (BA) according to the standard method for operations. Mbol and

BstUI were used as the restriction enzymes.

The number of humans having the occurrence and the frequency of

20 occurrence of each genotype and the number of occurrence and the

frequency of occurrence of each allelic type were as shown in Tables land 2.

Table 1 BstUI genotype

Number of humans having Number of occurrence (allele)

the occurrence (humans)

BB Bb bb | Total B b Total
Normal 16 56 35 106 Normal 87 125 212
DPB 8 12 9 29 DPB 28 30 58
BE 11 15 12 38 BE 37 39 76
PE 5 12 5 22 PE 22 22 44
25 BA 2 12 18 32 BA 16 48 64

30
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Tables 1 and 2 show that the frequency of occurrence of BB type
manifests a higher tendency in the DPB, BE and PE by judging the above
genotypes. That is, the judgment can be made that individual humans
having the genotypes have constitutions susceptible to the DPB, BE and
15 PE. Furthermore, when the DPB, BE and PE are collected into the patient
groups suffering from the respiratory three diseases according to the
classification of the chronic obstructive pulmonary diseases (COPD), results
are obtained as follows: The frequency of occurrence of the BB type is
statistically significantly higher than that of normal humans (chi-square p
20 value = 0.04 and chi-square value = 4.2).
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As for the following analysis, the statistical technique (chi-square

method) was used to promote the analysis of the association with
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10 Contingency table analytical statistics:

BE,allele

Number of missing values 209
Degree of freedom 2
Chi-square value 3.175
Chi-square p value .2044
G-square value 3.007
G-square p value 9994
Contingency table analytical 104
coefficient
Cramer’s V value 105
Frequency of observation: PE, allele
Bm. BM b.m. Total
PE 10 12 22 44
Normal 27 60 125 212
15 Total 37 72 147 256
Percent (row): PE, allele
Bm. BM b.m. Total
PE 23 27 50 100
Normal 13 28 59 100
Total 14 28 57 100
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5 Frequency of observation: BA, allele
Bm. BM b.m. Total
BA 2 14 48 64
Normal 27 60 125 212
Total 29 74 173 276
Percent (row): BA, allele
10 Bm. BM b.m. Total
BA 3 22 75 100
Normal [™7y3 28 59 100
Total 11 27 63 100
Contingency table aﬁalytic statistics:
BA, allele
Number of missing values 221
Degree of freedom 2
Chi-square value 7.096
Chi-square p value .0288
G-square value 8.264
G-square p value 0160
Contingency table 158
analytical coefficient
Cramer’s V value .160

16



109E8& ()-1 10%E8& ()-1 10%E&& ()-#3v 1 10%E&& ()- J 0 UN 2002

109E&& ()-' ~, ~- ~. ~m—~~"B@ la 10% & ()- LF10% & () - s LF1098&
109E8& ()-#3v 1 10%E8S’ () - ~~~~~~~ { 2@ 1la 10%& ()-1la 10% & ()-#3v 1la
109% & ()-1la 10% & ()-1a 10% & () - ~~~~~~— 2@ la 10% & ()-la 10% & ()-1la
109% & ()-#3v la 10% & ()-1la 10% & () - ~~~~~~ 2@ la 10%& ()-1la
10% & ()-1a 10% & ()-1a 10% & ()-#3v la 0% & ()- ~~~~~~~ ‘<@ #3v  1la

109% & ()-1la 10% & ()- la

Allelic classification (2)

Since the association of the Bm alleles with diseases is considered as
strong from the above description, the relation of the number of Bm type
alleles with the number of alleles other than the Bm type was analyzed by

5 paying special attention to the type.

In view of the respiratory three disease groups (DPB, BE and PE)
belonging to the COPD, the frequency of occurrence of the Bm allele is
definitely higher in the patient groups suffering from the respiratory three
diseases than that in the normal humans when the patient groups suffering

10 from the three respiratory disease groups are compared with normal
humans, and a statistical significant difference was recognized in the
deviation of the distribution (p = 0.0002). The association of the Bm type
alleles with the onset of the respiratory three disease groups (DPB, BE and
PE) belonging to the COPD was shown by the comparison described above.

15 Any of the respiratory three disease groups (DPB, BE and PE)
belonging to the COPD had a higher frequency of occurrence than that in
normal humans in view of each disease (BE; p = 0.012, DPB; p = 0.0025 and
PE; p = 0.0052).

On the other hand, the frequency of occurrence of the Bm type was

20 significantly lower than that in normal humans (p = 0.049).

Frequency of observation:
Three diseases, Bm/NotBm

Bm NotBm Total
Normal 27 185 212
Respiratory 49 129 178
3 diseases
Total 76 314 390
25
Percent (row): Three diseases,
Bm/NotBm
Bm NotBm Total
Normal 13 87 100
Respiratory 28 72 100
3 diseases

Total 19 81 100
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-11) al0%& ()-a10%@ () - 3103 dene b BAYKESY LOC
Number of missing values 107
Degree of freedom 1
Chi-square value 13.494
Chi-square p value .0002
G-square value 13.534
G-square p value 0002
Contingency table analytical 183
coefficient
.186
Phi
Chi-square value (Yates’ 12.568
continuity correction)
Chi-square p value (Yates’ 0004
continuity correction)
Fisher’s direct method p value .0003
5
Frequency of observation:
DPB, Bm/NotBm
Bm NotBm Total
Normal 27 185 212
DPB 17 41 58
10 Total 44 226 270
Percent (row):
DPB, Bm/NotBm
Bm NotBm Total
Normal 13 87 100
DPB 29 71 100
Total 16 84 100
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Frequency of observation:

5 BE, Bm/NotBm
Bm NotBm Total
BE 19 57 76
Normal 27 185 212
Total 46 242 288

Percent (row): BE, Bm/NotBm

10 Bm NotBm Total
BE 25 75 100
Normal 13 87 100

Total 16 84 100
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Frequency of observation:

5 PE, Bm/NotBm
Bm NotBm Total
PE 13 31 44
Normal 27 185 212
Total 40 216 256

Percent (row): PE, Bm/NotBm

10 Bm NotBm Total
PE 30 70 100
Normal 13 87 100

Total 16 84 100
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Number of missing values 241
Degree of freedom 1
Chi-square value 7.810
Chi-square p value 0052
G-square value 6.802
G-square p value 0091
Contingency table analytical 179
coefficient
Phi 175
Chi-square value (Yates’ 6.587
continuity correction) i
Chi-square p vlaue (Yates’ 0103
continuity correction)
Fisher’s direct method p value .0104
Frequency of observation:
5 BA, Bm/NotBm
Bm NotBm Total
BA 2 62 64
Normal 27 185 212
Total 29 247 276
Percent (row):
BA, Bm/NotBm
10 Bm NotBm Total
BA 3 97 100
Normal 13 87 100
Total 11 89 100
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humans with the patient groups suffering from the respiratory three
diseases (p = 0.0093).

A significant difference was observed in the deviation of the
distribution of patients developing the DPB and PE with regard to each
disease (DPB: p = 0.0024 and PE: p = 0.0069).
even in the BE (p = 0.089).

There was the tendency
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3 diseases

Total 133 56 6 195

Percent (row): Three diseases, Bm.
Bm-0 Bm-1 Bm-2 Total

Normal 75 25 0 100
Respiratory 61 33 7 100
3 diseases

Total 68 29 3 100

10 Contingency table analytical statistics
Three diseases, Bm.

Number of missing values 63
Degree of freedom 2
Chi-square value 9.360
Chi-square p value .0093

G-square value
G-square p value

Contingency table analytical 91 4.
coefficient
Cramer’s V value 219

Frequency of observation: DPB, Bm.
Bm-0 Bm-1 Bm-2 Total

Normal 79 27 0 106
DPB 17 9 3 29
15 Total 96 36 3 135

Percent (row): DPB, Bm.

Bm-0 Bm-1 Bm-2 Total

Normal 75 25 0 100
DPB 59 31 10 100

Total 71 27 2 100
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Frequency of observation: BE, Bm.
5 Bm-0 Bm-1 Bm-2 Total
BE 23 14 1 38
Normal 79 27 0 106
Total 102 41 1 144

Percent (row): BE, Bm.
Bm-0 Bm-1 Bm-2 Total

BE 61 37 3 100
Normal 75 25 0 100
Total 71 28 1 100

10

Contingency table analytical statistics:

BE, Bm.
Number of missing values 114
Degree of freedom 2
Chi-square value 4.834
Chi-square p value .0892
G-square value
G-square p value _
Contingency table analytical 180
coefficient 183
Cramer’s V value

15
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Three diseases, Bm-0/Bm-1.2
Number of missing values 63
Degree of freedom 1
Chi-square value 4,282
Chi-square p value 0385
G-square value 4.979
G-square p value 0386
Contingency table analytical 147
coefficient
Phi .148

Chi-square value (Yates’ 3.670

continuity correction)
Chi-square p value (Yates’ 0554
continuity correction)

Fisher’s direct method p value

.0453
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BA, Bm-0/Bm-1.2
Bm-0 Bm-1.2 Total

BA 30 2 32
Normal 79 27 106
Total 109 29 138

Percent (row): BA, Bm-0/Bm-1.2
Bm-0 Bm-1.2 Total

BA 94 6 100
Normal 75 25 100
Total 79 21 100
10 Contingency table analytical statistics:
BA, Bm-0/Bm-1.2
Number of missing values 120
Degree of freedom 1
Chi-square value 5.471
Chi-square p value 0193
G-square value 6.641
G-square p value 0100
Contingency table analytical 195
coefficient 199
Phi
Chi-square value (Yates’ 4.375
continuity correction) 0365
Chi-square p value (Yates’ ’
continuity correction) 0241
Fisher’s direct method p value

15
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Bm-0 Bm-1.2
Normal 79 27
DPB 17 12
Total 96 39
Percent (row):
Bm-0 Bm-1.2
Normal 75 25
DPB 59 41
Total 71 29

10

15

106
29

135

DPB, Bm-0/Bm-1.2

Total

100
100

100

Contingency table analytical statistics:

DPB, Bm-0/Bm-1.2

Number of missing values 123
Degree of freedom 1
Chi-square value 2.805
Chi-square p value .0940
G-square value 2.674
G-square p value 1020
Contingency table 143
analytical coefficient 144
Phi
Chi-square value (Yates’ 2.089
continuity correction)
Chi-square p value (Yates’ 1484
continuity correction)
Fisher’s direct method p value -1086
Frequency of observation:
BE, Bm-0/Bm-1.2
Bm-0 Bm-1.2 Total
BE 23 15 38
Normal 79 27 106
Total 102 42 144
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Fisher’s direct method p value 1444

Frequency of observation
PE, Bm-0/Bm-1.2
Bm-0 Bm-1.2 Total

PE 14 8 22
Normal 79 27 106
10 Total 93 35 128

Percent (row): PE, Bm-0/Bm-1.2
Bm-0 Bm-1.2 Total

PE 64 36 100
Normal 75 25 100

Total 73 27 100
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109%"& ()- R 10%"& ()-U VO10% & ()-U 10%! n& i)-u |

109%&h&8&' () - bBA10% Contingency table analytical statistics
PE, Bm-0/Bm-1. 2

Number of missing values 130
Degree of freedom 1
Chi-square value 1.088
Chi-square p value 9969
G-square value 1.040
G-square p value 3079
Contingency table analytical 092
coefficient 092

Phi

Chi-square value (Yates’
continuity correction)
Chi-square p value (Yates’ 4.353
continuity correction)

.609

Fisher’s direct method p value 3035
Individual classification (3)
5 Furthermore, a comparison of the frequency of occurrence (Bm-0.1

vs. Bm-2) was made between individuals having the Bm haplotype as the
homo (BBmm; Bm-2) and individuals without the haplotype (Bm-0.1) . As
for the respiratory three disease groups (DPB, BE and PE) belonging to the
COPD, a significant difference was observed in the frequency of occurrence
10 between the individuals having the Bm haplotype as the homo (BBmm) and
individuals without the Bm haplotype in comparison of the respiratory three
disease groups with the normal humans (p = 0.021), and all the six
individuals having the Bm homo type (Bm-2) were affected by any of the
respiratory three diseases (DPE, BE and PE) belonging to the COPD.
15 Three individuals were affected by the DPB and one thereof was affected by
the BE. No human having the Bm homo type (Bm-2) was found in 106
normal humans and 32 patients suffering from the BA.
As for each disease, a statistical significant difference was observed
in the deviation of the distribution of patients suffering from the DPB and
20 PE (DPB: p =0.0082 and PE: p = 0.029).



109" & () -
10%" & () -

10%" & () -
109" & () -
) 20{ V1I0%" & () -
109" & () -
109" & () -
109" & () -
109" & () -

10

15

109%" & () -
109" & () -
| $&) * 14uY9A1010%" & () -

109" & () -

10%" & () -
10%" & () -

)?20{V10%" & ()- 10%"& ()- 10%"¢& ()ﬂU!J@MQ@&Z
)20{V10%F" & ()- 10%"& ()- 109"& ()-

109" & ()- )?0{V10%"& ()- 10%"& ()-
479=>DMuY9A1010%" & ()- 10%"& ()- )?0{V10%"& ()-

MNOSTU ~bBA1010%" & () -
109" & ()- 10%"& ()- |rmopqgf F*10%"& () -
) 20{ VI0%" & ()- 109%"& ()- "3PouF"& ()- ~">*10%"&L0%" & () -
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() 70{ V105et8exgy of dfssEvation:

109" & () -

Three diseases, Bm-0.1/Bm-2
Bm-0.1 Bm-2 Total

Normal - 106 0 106
Respiratory 83 6 89
3 diseases

Total 189 6 195

Percent (row):
Three diseases, Bm-0.1/Bm-2.
Bm-0.1 Bm-2 Total

Normal 100 0 100
Res.p1ratory 93 7 100
3 diseases

Total 97 3 100

Contingency table analytical statistics:

Three diseases, Bm-0.1/Bm-2

10%" & () -

yY=*1094.0%" & () -

Number of missing values 63
Degree of freedom 1
Chi-square value 7.373
Chi-square p value 0066

G-square value

G-square p value

Contingency table 191 .

analytical coefficient 194

Phi -
5.295

Chi-square value (Yates’
continuity correction)

Chi-square p value (Yates’ 0214

continuity correction) 5082
Fisher’s direct method p value :




109" & ()- () ?0{V10%F"& ()- 109%"& ()- "=*10%" 100/8/& (
SUA0%E ()-109F" & ()- ) ?0{VI0%"& ()- 10%"& ()- - 10%1 OYTJMB)LV&UQZ
i) 109C $C& ()-3 i) 10%E# & ()-3 (G 109%& ()- (G 10%& (O)- (G
10984 ()-gGl0% Y7 ~109& ()- 10%& ()- .109& ()- " L1098& ()-
TSF10%& () -10940% ~bBGL0% ~ 1099& ()- 109%& ()-()?N  109%& () -
1094 ()-- 109 ()- '.UY9GLO% 109 (); ~1098& ()-)?N  1098& ()-
10984 ()- 1098@& ()-.17; <BIJuY9GLO% :

Frequency of observation:
DPB, Bm-0.1/Bm-2
Bm-0.1 Bm-2 Total
Normal 106 0 106
DPB 26 3 29
Total 132 3 135
5 Percent (row): DPB, Bm-0.1/Bm-2
Bm-0.1 Bm-2 Total
Normal 100 0 100
DPB 90 10 100
Total 98 2 100
Contingency table analytical statistics:
10 DPB, Bm-0.1/Bm-2
Number of missing values 123
Degree of freedom 1
Chi-square value 11.215
Chi-square p value .0008
G-square value
G-square p value ]
Contingency table analytical o7
coefficient .288
Phi '
Chi-square value (Yates’ 6.987
continuity correction)
Chi-square p value (Yates’ .0082
continuity correction)
Fisher’s direct method p value 0091
Frequency of observation:
PE, Bm-0.1/Bm-2
15 Bm-0.1 Bm-2 Total
PE 20 2 22
Normal 106 0 106
Total 126 2 128
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Percent (row):
PE, Bm-0.1/Bm-2

Bm-0.1 Bm-2 Total
PE 91 9 100
Normal 100 0 100

Total 98 2 100

Contingency table analytical statistics:

10

15

PE, Bm-0.1/Bm-2

Number of missing values 130
Degree of freedom 1
Chi-square value 9.789
Chi-square p value 0018
G-square value
G-square p value _
Contingency table analytical 967
coefficient
277
Phi
Chi-square value (Yates’ 4.771
continuity correction)
Chi-square p value (Yates’ 0289
continuity correction)
Fisher’s direct method p value 0284
Frequency of observation:
BE, Bm-0.1/Bm-2
Bm-0.1 Bm-2 Total
BE 37 1 38
Normal 106 0 106
Total 143 1 144
Percent (row): BE, Bm-0.1/Bm-2
Bm-0.1 Bm-2 Total
BE 97 3 100
Normal 100 0 100
Total 99 1 100
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109% & () -f F*, Z10YRIRS&' ()

X, Z10%8Y&&' () - , Z10YRIBS' 1710989R&' () - bF* . Z109RY&&' () - % Z10%
&9R& () -, 71098988 ()-)? Flshers d1rect method p value .2639
X, ZLOYRIRS&' () -, ZLOYRIRSE' () -, Z1OYRYRE () - ~">* , Z10YRYRL, zmw&%{f‘& () -, ZLOYRYE&
"()-, Z109%RY&&' ()-)?
X, Z109%&Y&&' () -, ZLOYRIYR&' () - ~">*, Z109RI&&, Z109RI&R&' () -, Z109RI&R&' () -, Z109RY&&

"()-)? Frequency of observation:
5 BA, Bm-0.1/Bm-2
Bm-0.1 Bm-2 Total
BA 32 0 32
Normal 106 0 106
Total 138 0 138

Percent (row):
BA, Bm-0.1/Bm-2

10 Bm-0.1 Bm-2 Total
BA 100 0 100
Normal 100 0 100
Total 100 0 100

The above results definitely show that the Bm type haplotypes are

associated with chronic respiratory tract inflammations in respiratory

15 diseases according to a certain mechanism by analyzing the intron genetic
polymorphisms of the human trypsin-like enzyme of the respiratory tract.
Furthermore, it is also shown that the association of the human trypsin-like
enzyme of the respiratory tract with diseases is different between the
three diseases of DPB, BE and PE belonging to the chronic obstructive
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15 9. A nucleic acid fragment of an intron of a human trypsin-like enzyme gene
comprising SEQ ID No: 17.



