--1- DESCRIPTION Title of Invention: METHOD FOR PRETREATI NG Bl OLOG CAL
SAMPLE CONTAI NI NG PROTEIN 5 Technical Field [0001] The present
invention relates to a nethod for pretreatnent of a biological sanple in

t he i mmunoassay of a protein contained in the biological sanple. The
present invention 10 further relates tolan i munoassay for determining a
protein contained in a biological sanple pretreated by the above nethod.
Background Art [0002] 15In recent FpﬁIq%thod of neasuring bi omarkers

has been ysedeasrs ar RGNt OMERRBBI RO PRETREANEING BT oISefTehLf saMmtiFagnosi s of
vari ous di seases. A "biomarker" refers to "a characteristic that is

obj ect i velCPNFaENINGPRATEINval uat ed as an indi cator of normal biol ogic
processes, pathogenic processes, or 20 pharmacol ogic responses to a

t herapeutic intervention.” (Bl OVARKERS DEFI NI TI ONS WORKI NG GROUP:

Bl OVARKERS eANDL GURRGE@ATHE ENDPO NTS: PREFERRED DEFI NI TI ONS AND CONCEPTUAL
FRANEMCRKTogbgw PHARMACOL Tl TER 2001; 69: 89-95). Mre specifically, a

bi omar ker ‘i mat eri al of biological origin contained in biol ogical

sanpl es, 25 for examhkeprdssht finvedsicnotelasesetam avarhedi fer and ti ssues.

A biomarker is used as an [ndicator for quantitati izng bi ol ogi cal
changes i REgitygatment o2 blo#%;ﬁggsﬁ?gp 'dHﬁﬁ%%%s, P%%%%% sgg§g such as

ELI SA (enzyoReiAmebinassay) inRire (viadogii ool neagday) , Trengré@ent invention
i mmunochr omat ogr aphy are used.  Such innquasse%f can. be easi@%igerforned by

usi ngl8ss&prkhes. rg to an immunoassayytel, AGEFEPHUA L RGP 5 obl em of

fal se posidoh¥gsnéddid & $2oN6gatdy ammpay préGedted bg TRasAb@REMEthEA.
bi omarkers. In 35 particular, in the measurenment of a nenbrane protein as a

-2- biomarker, because the site recognized by a detection antibody is
covered w ngrgggpgggg, the site may not sufficiently react with the

anti body. Accordi ngly, conveni ent nethods using assay kits as nentioned
above canni@00détect a bi omarker with high accuracy, and 5 a nethod that can

SOlvelghis prOblen]Eﬁsrgggﬁ:QEQ&%?da1§H§Hﬁf%fo&eégﬂfiﬂd(Hlomarkers has

been used as a method for obtaining information useful for

ANY

diagnosis of various diseases. A “biomarker” refers to "a

characteristic that is objectively measured and evaluated as an
indicator of normal biologic processes, pathogenic processes, or
20 pharmacologic responses to a therapeutic intervention.”
(BIOMARKERS DEFINITIONS WORKING GROUP: BIOMARKERS AND SURROGATE
ENDPOINTS: PREFERRED DEFINITIONS AND CONCEPTUAL FRAMEWORK, CLIN
PHARMACOL THER 2001;69:89-95). More specifically, a biomarker is
a material of biological origin contained in biological samples,
25 for example, body fluids such as serum and urine, and tissues. A
biomarker is used as an indicator for quantitatively detecting
biological changes in vivo.
To measure biomarkers, immunoassays such as ELISA
(enzyme immunoassay), RIA (radioimmunoassay), and
30 immunochromatography are used. Such immunoassays can be easily
performed by using assay Kkits.

[0003]
On the other hand, the problem of false positives and

false negatives may arise in the measurement of biomarkers. In

35 particular, in the measurement of a membrane protein as a



Techni cal Probl em [0004] 10An object of the present invention is to provide
a nethod for pretreatnent of a biological sanple in the i munoassay of a
protein contained in the biological sanple, in particular a nenbrane
protein having the above problem WMre preferably, an object of the present
invention is to provide a biological sample 15 pretreatnment nethod that can
sol ve the problem of false positives and fal se negatives possibly arising
in the i mMuiomaskaey, decauseotie nsicentraicngulized thye abdetegiical apiappay arrd t hat
can increase neasurenment accuracy.,and/or neasure . it Vi 5]
20Anot her “SYFEE WftEi} r?e"ﬁpggﬁlﬁ?’ i e fErEnTs 155 %?1 g%f%]g&gdnﬁ: \fn%%ga‘gg%g f or
det er m ni RGedapt Obedy. CABEGEdIedly) ol iegitcaktsadplusimgetssay aditisy ashe
above nethod, .in garticular a nenbr ane grotein. Solﬁtéo t o, Praobl em a

25 0006] mentioned abaRfoRANGF TR SAMEFoRTAIITE SBEST n Tikh as

an i nsgl ull fePhol Citht idanPabivE Wrals roBI&: ates Peeheddsitral.subj ected to an
I unoassay using the protein as a biomarker, the target protein is often

sol ubilized using a surfactant before the 30 i munoassay. The present

i nventors coRduct 88 BxjRRsbNe research to solve the above-mentioned problem
in the i munoasSay of such bi ol ogi cal sanples, and found that when a

bi ol ogi cal TegiplicadoRrabheémg a protein, in particular an insoluble protein
such as a[%gggane protein is once frozen at a tenperature higher 35 than
-80C, particularly at -70C or higher, and then thawed, the -3-

aboveifrent i oned proBhepbiéct afajhecpueseént timgeniiomoks d@y PePVAIYrdt ei n can

be resol ved, . and_neasur.enent acc CY. . # t qﬁh{' m¥LEYs$an be
i ncreased.me[taﬁgﬁc’%‘ﬁfeetﬁ:re S50 giﬁlganélgggégéa geen'ﬁégggﬁp 1|§e§he By ay
conduct i n@ff ur pheteiresemtainbasid e bhbiodicwli rgmpThe imveantignlancdudes

e Lo O erah® ediy) niELAg Whd YpobLbESRIdR  uSle HErekaBl g2 ada P! &
object of the present invention is to provide a biological sample

15 pretreatment method that can solve the problem of false positives
and false negatives possibly arising in the immunoassay of a
protein contained in the biological sample and that can increase
measurement accuracy and/or measurement sensitivity.

[0005]

20 Another object of the present invention is to provide
an immunoassay for determining a protein contained in a
biological sample pretreated by the above method, in particular a
membrane protein.

Solution to Problem

25 [0006]

When a biological sample containing a protein such as
an insoluble protein, in particular a membrane protein, is
subjected to an immunoassay using the protein as a biomarker, the
target protein is often solubilized using a surfactant before the

30 immunoassay. The present inventors conducted extensive research
to solve the above-mentioned problem in the immunoassay of such
biological samples, and found that when a biological sample
containing a protein, in particular an insoluble protein such as

a membrane protein is once frozen at a temperature higher

35 than -80°C, particularly at -70°C or higher, and then thawed, the



10 Protein (1-1) A nmethod for pretreatnent of a biological sanple in the

| mmunoassay of a protein contained in the biological sanple, the nethod

conprising the steps of: (1) freezing the biological sanple at a

tenperature higher 15 than -80C, particularly at -70C or higher; (2)

thawi ng the frozen biol ogi cal sanple; ald (3) solubilizing the biological

sanpl e using a surfactant. [0009] (1-2) A nethod for pretreatnent of a

bi ol ogi calabegapnentiPrase PFOLL A 88y 8FCUr grottbenlEBMRATEY Ph Ehe

bi ol ogi Calpx’%@@ﬂx%# he TRER90e80™Hd felBuldifert! @Reulhey (@nd/drhawi ng the

bi ol ogi cal” sanpl e frozen at a tenperature higher than -80C, particularly at

-70C or hinghenrenent (Snsdsiubtyicamdpet hacheanesyi cal sanple using a

surf act ant[.00§%0010] (I-3) The nmethod for pretreatnent as described in

(I-1) or (I'-2); wherein the biological sanple is a body fluid of an aninal

iARCl udéng a human. (Chedprddentnemivedtion hEsetbeent asermplsisdedcbybed in (1-3)1
erein 30 the bod | yid is urine. .(1-%) The .net for te as

descri bed 98 Hﬁgl%%eg%%h(eﬂfe?%af% 5))(85 ea/h%rr1 e&nlrgfﬁgggﬁﬁgéc?gﬁt Eﬁgéerggi%tr?

sol ubi | i zahicenass eghd Folil®wangoni oni ¢ surfactant. [0011] 35 (1-6) The

met hod for pretreatnment as described in (1-5), wherein -4- the nonionic

surfact ant[ologsﬂ)ol yoxyet hyl ene (10) octyl phenyl ether.

(I) Methods for Pretreatment of a Biological Sample Containing a

10 Protein
(I-1) A method for pretreatment of a biological sample in the
immunoassay of a protein contained in the biological sample, the
method comprising the steps of:
(1) freezing the biological sample at a temperature higher
15 than -80°C, particularly at -70°C or higher;
(2) thawing the frozen biological sample; and
(3) solubilizing the biological sample using a surfactant.
[0009]
(I-2) A method for pretreatment of a biological sample in the
20 immunoassay of a protein contained in the biological sample, the
method comprising the steps of:
(2’) thawing the biological sample frozen at a temperature higher
than -80°C, particularly at -70°C or higher; and
(3) solubilizing the biological sample using a surfactant.
25 [0010]
(I-3) The method for pretreatment as described in (I-1) or (I-2),
wherein the biological sample is a body fluid of an animal
including a human.
(I-4) The method for pretreatment as described in (I-3), wherein
30 the body fluid is urine.
(I-5) The method for pretreatment as described in any one of (I-
1) to (I-4), wherein the surfactant used in solubilization step
(3) is a nonionic surfactant.
[0011]

35 (I-6) The method for pretreatment as described in (I-5), wherein



(I-7) The nethod for pretreatnent as described in any one of (11) to (1-6),
wherei n the i mmunoassay i s ELI SA (1-8) The nethod for pretreatnent as
described in any one of (15 1) to (1-7), wherein the protein is a nmenbrane
protein. (1-9) The nethod for pretreatnent as described in (1-8), wherein
t he menbrane protein is aquaporin. [00%2}F (11) I munoassay of a Protein
Contained in a Biological Sanple 10 (I1-1) An inmunoassa r d%Fer ining a
protein céheaPABHORIT SURLGCEENE als fafyeEyehimetens R B%ﬂ)@i‘%ﬁ’i ?éfg'ﬁf: eis
pretreat eq by )t fige MRIDRE 25rUSSSdRflehd &NEeRRe1BEA(1n Ianyt 0nkl o) (I {11 -2)
The i mmunoassay as described in (II1-1), wherein the protein is a nenbrane
protein. 19 Pl (B)6)Thahieraimn obles dyrmagoasssy iisedLEfA(11-1) or (11-2),
wherein the_ in i q j z J Y SEaY; oHBSEE | in
(1) o P e e B e e e e o et 1 on
[0013]5 1) to (I-7)Thehpresenthé prefeinnis&n Membrade Rradimed f or

pretreat miﬁt_ ?ﬁf e D001 cal. O?xaé@e%ttngng rae rde%gzrﬁﬂg&.cﬁl a2 | ﬁfrxr%f@iﬂ mmine
response i e’ ’i rmunoassay aprotern, 1n particul ar a nenbrane
protein, ahstaémiechrien prbeebh ol ogiguabosanpl e. Accordingly, the nmethod of the
pr esent iqvgn%'on can neasure a nenbrane protein contained in a biological
sanpl e wi ttROhE4h accuracy and high sensitivity, which cannot be neasured

wi th suf fi(girgntinurttia@zagCesr ac3rardhoCoseaidd vint 3 Bhelogiesdusetpby 30
usi ng_conventional i nmmunoassays. Brief Description of Draw.n g0014]

[FIG 1G] K6 1) AhEFRESFEY Hi%RehFFT RN ah BRGNEI" P2 ULRE 38 T hAGP2)
and hAQP2hfi i s 1 bl fsRPAbI, OphdFd i the( PARINJa1 BARB2AH ) preireated by
hAQP2/ second hal f portion primers (hAQP2C-F, hA ZC-RE&used to subject the
human AQPZhgeRethoghgflessriosd (iRefevente ¥r dduddi 68 Exable 1 (2)). [FIG
2] FIG 25 045 P& ATRANLARKaY YIRS ckepsd himnd 1Legi, Ondrdiet waen the
sequences 0 AQP2N (186-749) plasmd Nos. 1, 2, 3, 5, and 6 and hAQP2C
(562- 901) ppbashi diNes membrane rofeiand 6 cl oned in Reference Production

Examplg 1 62) sy afd Wik fnbYBEay WP AP 88N (II-1) or (II-2), wherein

the protein is aquaporin.

X!

(II-4) The immunoassay as described in (II-1) to (II-3), which is

an ELISA.

20 Advantageous Effects of Invention

[0013]
The present invention can provide a method for

pretreatment of a biological sample in order to induce a
sufficient immune response in the immunoassay of a protein, in

25 particular a membrane protein, contained in the biological sample.
Accordingly, the method of the present invention can measure a
membrane protein contained in a biological sample with high
accuracy and high sensitivity, which cannot be measured with
sufficiently high accuracy and/or sensitivity when measured by

30 using conventional immunoassays.

Brief Description of Drawings

[0014]
[FIG. 1] FIG. 1 shows the relationship between human AQP2 gene
35 (hAQP2) and hAQP2/first half portion primers (hAQP2N-F, hAQP2N-R)



[FIG 3] FIG 3 shows the results of SDS-PAGE/ CBB staining (upper 10
figure) and Western blot analysis of two types of Escherichia coil (Nos. 2
and 8) using a human AQP2 synthetic peptide antibody (anti-human AQP2
rabbit serum PherM ngen) in Reference Production Exanple 1 (4), wherein
pre-1 PTG sanpl es (before induction), po$t-1PTG sanples (after induction),

and i nsoluble_ 15 fractions_and so)] uble fractij hat t.ained b
sol ubi | i zi%gPPRB2{ $RIANEY NR1E BPFLARY RTIURES ('k%'é?’é&-g] ﬁ@%%()lfsg‘ﬁo%\% a
schemat i ¢ yipgucef thdeun=pduobs oger®f (HrsP pgge PORUTREE &R IPAQRALH o SF - 9)

expressed in Sf-9 insect cells 1n Reference Production Exanple 2, and FIG
4 (2) shokxampée2b (2ults of analysis thereof. [FIG 5] FIG 5 (A shows

antibody tigtigr So9f rrke sesmid QPRAAAA sl 494 heabt Béndtie ablli £EgisaTUNI Zat i on
and the control Serum (NRS: normal rabbit serum _against the inmunogen
(hAQP2bTr sbetwaad Fhes seRueBres o ARRZND 689~ 14%)ePdaghig iCSae agafnst: Sf-9
cell- 25 res T 5 id Raf erenge Progdisclsl npl e
3. [FIG aﬁﬁﬁ%eéﬁg 1?%% %h%\%%?%?&%{“ ?%ieﬂrlésbo? t Eé g'erg'm %OPTSZ%%B%@GDP
21404) af tier Refieremve Mrodugtion Zxampdeahd(2 he agdhwidi- EEpeIRMUYIRRSAQRSr nal
rabbit seru agai nst the i mmunogen (hAQP2/Trx), and 30 FIG 6 (B) shows
ant i body #%8rs of the sane agai nst Sf-9 cell -expressed hAQP2

(hAQP2/ Tr F$6:- 93] | IFIRef Br sinnves Rhedwesubis BfaSpEePBGE [FBEGStALNERG, (Uppshfows

the results of exam nation of the reactivity of .the obtalned | onal
ant i bofli e§l(38159§191"g% -e%grBP%E‘iﬁ(ﬁ”)aﬁﬁr’?&St?\ fc“bonttlygfassg% ?ﬁ%ﬁﬁg%%%r nal
rabbit seiggn) YWéd. 2 Gmavali gesnand ingeas AORORMENeib AR iftex a8tiBodyand

Trx/H's control) by Western blotting in Reference Prqoducti on Exanple 3.
[FIG 81 Fpatis @m@qmerﬁeeart%e%%le%ﬁqu of gﬁge-F%‘b%"ti vity of the

obt ai ned pebuatelch MBfkiphediess | ORMZI4QA, pfPMETR E4figleantbdfitaecont r ol

serum (NVS: normal nouse serun) wth various antigens (hAQP2/ Tr x

hAQP2/ Tr x/Agfugtieml, RNOFHIBTE oFAMRASS KL VRSt HINASER i ngld i EPLfice

Produgti o Exaiphe sha [foh@18] Rl 1cAsShANE G 1B%Hliheq by exam nation of
the conditions that do not affect the assay system and under which 10 AQP2

i s sol ubi Isoiubilioing Heendndvaed By adiingevaris’s sol ubilizers (Urea, .
Lo P RGP e ey s ol St 565 1
exani nat i disetaggeditiumaar A0PRr RAQPR/HisHSK-ADExoNRs56d IeEf-26nsgtkni di ne
hydrOCh|O%£9is in Reference Production Example 2, and FIG. 4 (2) shows the
20 results of analysis thereof.
[FIG. 5] FIG. 5 (A) shows antibody titers of the serum (OPP21401-
21404) after the third immunization and the control serum (NRS:
normal rabbit serum) against the immunogen (hAQP2/Trx), and FIG.
5 (B) shows antibody titers of the same against Sf-9 cell-
25 expressed hAQP2 (hAQP2/Trx/Sf-9) in Reference Production Example
3.
[FIG. 6] FIG. 6 (A) shows antibody titers of the serum (OPP21401-
OPP 21404) after the seventh immunization and the control serum
(NRS: normal rabbit serum) against the immunogen (hAQP2/Trx), and
30 FIG. 6 (B) shows antibody titers of the same against Sf-9 cell-
expressed hAQP2 (hAQP2/Trx/Sf-9) in Reference Production Example
3.
[FIG. 7] FIG. 7 shows the results of examination of the
reactivity of the obtained polyclonal antibodies (OPP21401 -

35 OPP21404) and the control serum (NRS: normal rabbit serum) with



15 (@Cl), and SDS) added to the first buffer (0.2% BSA/ 10 nM EDTA/0.2 M
Tris-HC1L (pH 8.0)) in Experinental Exanple 1 (1) (1-2). [FIG 11] FIG 11
shows standard curves obtained by perform ng ELI SA using the nonocl onal
anti body (OPM21401) and using, as standard reference proteins, "Trx fusion
AQP2 protein (AQP2/ Trx)" 20 produced byéthe net hod descri bed in Reference
Production Exanple 1 and "AQP2/ Sf9" produced by the nethod described in
Ref er ence vRrddust amiri gensnha0p2 (e PAGRAL Bix/Sfaftpl end Topy/Hig- g9Rtrofhe

dilut ! at tock sol uti
e P

sol ubi I'i Z|[m'th. he] sB:lE?per&dstioWéfr@swiLth @hn mﬂnaﬂz@pum}f dthesol ubi | i zer was
diluted 2K-fold to 1 5 Fl 12]
FlG 19 SheRCtLRLY s gptebiedopafelondt MhoipbiRs (ORRaonl Ghulel
of heabt hyilaoognay®| ithy eehsroéNoseruly (BMS6, n&ﬁnaandxoareasezt@s)t wd&hpl es,

versus a standard curve of _the tand Tr X QD ein)

( Exper i meVEERLORSR afptedens( ﬁ‘AQJE?L %&F%F?ﬁ)] FIG aﬁéuj(s% ST cen ]ﬁ&t')
results Ofbyﬁwa§tlétrmgo1tdt€t1a§wﬂtReferen@é biisaictAGR2 Ekampllé ne. sarrpl es of 10
heal t hy human vol unteers 35 using the nmonocl onal anti bod "'i?‘ PM21401)

agai nst hudgq- ABPFIG.7.9 @R@Wér@?ﬁ;é—"ﬁsﬂ%aﬁc‘?#o‘"ﬁ‘ I18n3‘3 SNest ern

bl ot ti ng. Jéb@u%éné Bnath QWS nbhea SNt nel adumprsABR hild Wiridee samphes of
t he same 10 heal thy human vol unteers neasur by the ELI SA system

( Expelp me AQEP Eﬁaﬁﬁ@l@lﬂl(zfﬁ from)hhe 5‘6[“]31?@3 v Usiag YariMis a standard
i brat ] d
calibra lgﬁégg%%gpg ae Ce 0 ’6‘% ¥-ToBY bl u§leBE-265 R@%as;l@aaer

protein, pro é nethod described in erence
Pr oduct i ofryBxaaplerizie (GuCpLFi Gand_:ﬂ)sm gn BeperigwntefeExampie 1df (Lhd) first,

second, thihfl 10) TR Ny Bl {id) 881 Ps | dle RARRLbERRLA! o EXAMREE i Ferd FI G

16] FIG the résults of "nmeasuring e anount o A 2 1 n human
urine frozemeat POHOH 01-100t oNB@lQiaymeebyZQumglgimldenhuma@rqﬂ(@@rédﬁSA

establ L sh t al .and [ LN rel ationship
bet weén tﬁg‘lf:?ée %‘f%%g} dgﬁd%gﬁ} glﬁﬁgu%lfnytg% A%D% |%S%‘}r}:o rr{ﬁﬂrran urine

( Exper i mempah /&xanpl Bridy- Hc[lFI(ﬁ{ 47d) Fli@ Eki)eshnmtalhéﬂmabt § 61) nBlaxr-i ng
t he amount _of A

2 in urine sanp 2%? W? ?IZtlned
fromtwo HE3FthY beFFIé%n§laﬁB°B?e§t§1\ﬂ(§ﬁ |ﬁu¥‘ﬁees d’a‘ﬁ 5 gyv%ws’{(&lﬁ' 8days) at
each of varhgHSusBiPadl wonsc2OfaBRGELib3aE, (ORBA401366nd- 281y 46k, by using
the human AQP2 ELI SA established in Exgerl nment al rrgl 1 @{bg’?- )

i nvest i gatsitAgIeRe FleRINGRsRIBteESreed T¥hEF T AR AT P ﬁg@r%t _ éﬁﬁ Yhe
amoung o of AQRACEA tRHNER HelkRBd (ExRarivEant Al REZ@ENR Broalesidn ixanplef
Enbodi ment's 25[ 001 . )
1 and “AQP2/Sf9” produced by the method described in Reference
Production Example 2 (Experimental Example 1 (1) (1-4)). The
dilution ratio shown on the upper abscissa indicates that a stock
solution (AQP2/Sf9 lysate) prepared by suspending AQP2/Sf9 in PBS
25 and solubilizing the suspended AQP2/Sf9 with an equal volume of
solubilizer was diluted 2K-fold to 1458K-fold (i.e., 2 to 1458 x
1000 times).
[FIG. 12] FIG. 12 shows the results of ELISA using serially
diluted 4 urine samples of healthy human volunteers (Nos. 4, 5, 6,
30 and 9) as test samples, versus a standard curve of the standard
protein (Trx fusion AQP2 protein) (Experimental Example 1 (1),
(1-5)).
[FIG. 13] FIG. 13 (A) shows the results of measuring the amount
of human AQP2 in urine samples of 10 healthy human volunteers

35 using the monoclonal antibody (OPM21401) against human AQP2



(I') Method for Pretreatnent of a Biological Sanple Containing a Protein
The nmethod of the present invention is a pretreatnent nethod for a

bi ol ogi cal sanple in the i Mmunoassay of a protein 30 contained in the

bi ol ogi cal sanple. [0016] The i mmunoassay as used herein refers
to a biochem cal test nethod for determ7ring the presence or anount of a
target substance (a protein in the present invention) in a test sanple 35
by utilizi(Rgfererce tRundugstinecixanrlent) gen Wastean hhetbbr. FIQ®. 1BxdBpl es
of 1 nmuno S NcC t | & m i [ S (EIA),
radi oi m%?)lz)géaiﬁh%%%q%te%gy@% h%gé }L%ﬁ%s%%g{an tm éésr,r(g%y{ﬂ(gé%lg%%?d

aggl ut i nathead thpeipim o vetlup teéns madisneedyby dii: BESCarsydtem . ELISA i s
preferable._ 50017 The target biological sanple of the present
i nventi on (iEé"p%Hm%‘LHJi EFPEPLS Jri(n;lih)t éé'lgg?’sour ce and type, insofar as the
sanpl escornraicnNs14] praGei D4 asitbvweaa beasddjd chedbratiommowesaptaford dyanpl e,
bi ol ogi cal sanpl es ohtained fromanimals_or_plants 10, ysed. [0018]
Al t hough PSEEPYBENGELTRA Ue10G; AT § §tﬁ8?aﬁ%rqri°gﬁilﬁrl y&?ﬁp%#%gd manmal s

i ncl udi ng JreaBBsa Csy e Reehed addscrived. ifxReRrescel prasdmed ivnoERanpidan
humans include rats, mce, guinea 15 pigs, rabbits, nonkeys, dogs, cows,
horses, ard the |like. Humans are preferable as the source animal.

Bi ol ogi cal;pganphes ehbai DedsidiMpdChe i tRloE ikREl Boest f ecexalmlieird,he
foll ow ng, each containing a protein, preferably a nenbrane protein: body
f1 ui dd0sudleuashurand fifithodestal i Exppgeinpntal ifRMPAAcds, | ynph, 20
amiotic flud, d r ebg ospiRalknkl uid, C tinaS URSunt YWHL 9]

Al t hough t[ﬁleibt'y;l)gi]otﬁgéu?%eégwalﬁtthigsy%%%l%g%tfi @la%ilrll y iﬂnh?t gﬁ, exanpl es of
pl ant s i naopdeihiiglnen pirdnesfsomdn e 20e8°Qlfamt § bodc§ alays, hAndusiower

pl ants su as_fungj [ S l.gae. [ X f biel ogical
sanpl es o(t;)cktgl gi ﬁlélag ?A Pésgé'ﬁggl %%{gs{)llzi%g% Sdgﬁv%}r&%%ggebgﬁ?sﬁ%g%%%agfth&

(i ncl udi ngnpestegsecthgriheuctiat hersdp, betgeen edtter drkesring urdriad Bedves,

, Tl d [ d.f | S; h
Sap, Hia BUE| ePait (9% AHEC. Taopibatyren” LEuhd R EhEn  RECHEIRIEZAT CF, £°

pref er abl yracmapvpl Fder i Yedsisanplthe pasdlitculodr mpapueiey dbley amotuirert
bi ol ogi ca For the_sake_ of convangfnﬁ‘.i n col |l ect ur.ine,
| .

| sanple. | i on
sal i va, aﬁQPBFg’bdl%‘fnerrmllg,s NPSrarl 22 omdRse 3]?11-ea]rﬁ53rde L6508 er abl e.
Urine 35 itgobBehi ey Jdriopsehfd ateserveld-in the dark for 2 weeks (14

days) at each of various temperatures

20 (-80°C, -30°C, -28°C, -26°C, -20°C, 4°C), by using the human AQP2
ELISA established in Experimental Example 1, and investigating
the relationship between the freezing temperature and the amount
of AQP2 in human urine (Experimental Example 3).

Description of Embodiments

25 [0015]

(I) Method for Pretreatment of a Biological Sample Containing a

Protein
The method of the present invention is a pretreatment
method for a biological sample in the immunoassay of a protein
30 contained in the biological sample.

[0016]

The immunoassay as used herein refers to a biochemical
test method for determining the presence or amount of a target
substance (a protein in the present invention) in a test sample

35 by utilizing a reaction between an antigen and an antibody.



[ 0021] Such biol ogi cal sanples may be freshly obtained, or may be held for
a certain period after collection, i.e., collected and stored for a certain
period of time. 5[0022] The net hod of collecting a biologica
sanple is not particularly limted, insofar as the nmethod does not affect
the target protein, preferably nenbrane8protein, contained in the

bi ol ogi cal_sanple. 10[ 0023] ) Further, the_collected biol ogica
sanpl e ca@w@ggaﬁj%twm@aﬁﬁéymw@d@ﬁ Pk FFeedoht LIRS it 58271

Al ternat i igh¥ino8s$ tdﬁ%ﬁ)qoghéiéﬁﬂMhﬂbﬁgséfr@KﬁA)QrQh%gﬂenfﬁhﬂéa extracted or
fractionated fromthe collected biological sanple, 15 and the extract may
be subj ectigwtuposenkentfetdssdyof ELRER br egehutinateion. oneppebaugtry. . The
target prqhghl %eé%ﬁ, %rn%sﬁgét&%g&ﬁ&&“ S0l sPRELESHA.Y |im ted insofar
as it is a profieln ontained I'n animals or plants as nentioned above.
Howeveb, tlo®@1lvarget protein is preferably a nenbrane protein. The nenbrane

protein is a proteip,that exist.s.on.a cell S ; rane.
Exanpl es of marrbran@hSr %?%%Sqlﬁépga%?fbsua{mpg%ggﬁgw? icgrﬁet%ee}j(l%t %ﬁél%le qune
transport ipr abei psrtiNail\dnynpsmiesdl iinoBothednalds tybel 29sa@baanalsethe he
menbrane protein is preferably aqguaporin (Aquaporin:. A articul arl

pr ef er abl faﬂéﬁ ?‘I"féﬁapli? 8n8r8¥ejfrﬂé3r%3"f"9p %q%*%%ﬁﬁ:ﬁﬁﬁ ) e 1 Y
Menbrane Wtreexémg¥lelnioAguapal i samplike dbthtald ASSAChALNATE Gfr NLRRDS

Medi cal School, 2009; 5 (2)). 30[0025] AQP i s one of the major
nmenbr 4fe [5P8t BEndSe%hat belong to the MP (major intrinsic proteins) famly
(Agre P (20Q¢k; "The aquaporin water channels", Proc Am Thorac Soc 3 (1):

5-13; Agre P. et al., (1993), "Aquaporin CH P: the archetypal nolecul ar
wat er 35 channel " Aflthoughidie|typeeet gonnme gpipabaisyget Rguhpetiaridi sts

limited, mammals including humans can be preferably used.
Examples of mammals other than humans include rats, mice, guinea

15 pigs, rabbits, monkeys, dogs, cows, horses, and the like. Humans
are preferable as the source animal. Biological samples obtained
from such animals include, for example, the following, each
containing a protein, preferably a membrane protein: body fluids
such as urine, blood, saliva, perspiration, mucus, lymph,

20 amniotic fluid, and cerebrospinal fluid; and cells and tissues.
[0019]

Although the type of source plant is not particularly
limited, examples of plants include higher plants such as seed
plants and ferns, and lower plants such as fungi, lichens and

25 algae. Specific examples of biological samples obtained from such
plants include various parts of plants (including processed
products thereof, e.g., extracts), such as leaves, stems, roots,
flowers, seeds, fruits, and fruit peels; secretions such as sap;
and cells and tissues.

30 [0020]

The biological sample is preferably a mammal-derived
sample, particularly preferably a human biological sample. For
the sake of convenience in collection, urine, saliva, and blood
of mammals, in particular of humans, are more preferable. Urine

35 is particularly preferable.



-lo- in collecting duct |lumnal nenbranes and is a water channel that
shuttles between the cell nenbrane surface and the intracellular vesicle
menbrane. Aquaporin selectively passes only water and thus relates to
cellular water uptake (Gonen T, Wal zT (2006), 5 "The structure of
aquaporins", Q Rev. Biophys. 39 (4): 381t-96). The anmino acid sequence of
aquaporin is already known. For exanple, the am no acid sequence of human
AQP2 was r[é)ﬁizétlered i n GenBank under accession No: AAB319999.1

(G :685001) (SEQ | D N@chlbioBsift dahesansl e imagebs eftedls ebtadhad, tdiemagi no
acid sequence was 10 registered in GenBank under accession gﬁz AN 007818. 3
(G : 14190&80helfofop]a certain period gater SO A ORet hotl ofCHECEFEsent

invention dng Lthated Noret Radespimydaea bhecdd | owing steps: 15 (1) freezing
t he bi ol ogical sanple at a tenperature higher than -80C, in particular at

-70C ob hil§R@R21(a freezing step); (2) thawing the frozen biol ogi cal sanple
(a thawi ng step); a | Lok 7 240 I i cal e; oS a
Ble_hdindd otfb'cbnz%%o@% BiGLOGH SRl saaERbei S

surfactant (a solubilrzation step). Each” step i s described bel ow.
(1) Freezipagtsteparly limited, Thispfiag asstlp msfthiodedoengnathaffestotheal

sanpl e at ,a_tepperature hi r - ] : . The_ freezin
nmet hod istﬁggegg‘?]f%:eullndr P};ggllﬁ”la ielgq}ewgg%é? %g"[soqi %gl’ng?’ﬁ%%mcfgeénngﬁeadverselgy
af fect theipiogetal cantpdiened in a bi ol ogi cal sanple, and the target

bi ol ogj cal | e can be frozen at a tenperature higher than -80C. The

bi ol ogpcal[oggg& e 30 can be typically frozen by using a freezer that can

perform freezing at FubehébovercTesiiecest ampeyatal esdnfpleezan benper at ur e:
hi gher than_-80C). [0029] The fre%zi ng St_r,ee}t ment
t enper at uFEPPECH artiecBPERPY of5 WrePreet hdgVarta8R 2% i*F hi gher than
-80C as desebihRedivdVea pobeidermaratitifyi tndreirgeabbyotadiCmay begher,
more extracted or fractionated from the collected biological sample,
15 and the extract may be subjected to the method of the present

invention.

[0024]

The target protein of the present invention is not

particularly limited insofar as it is a protein contained in

20 animals or plants as mentioned above. However, the target protein
is preferably a membrane protein. The membrane protein is a
protein that exists on a cell membrane or a vesicle membrane.
Examples of membrane proteins include, but are not limited to,
membrane transport proteins, Na'/K'-pumps, and ion channels. For

25 example, the membrane protein is preferably aquaporin
(Aquaporin:AQP), particularly preferably AQP2 that is one of the
13 types of human AQPs (see “Cell Membrane Water Channel,
Aquaporin” The Medical Association of Nippon Medical School,
2009; 5 (2)).

30 [0025]

AQP is one of the major membrane proteins that belong
to the MIP (major intrinsic proteins) family (Agre P (2006), “The
aquaporin water channels”, Proc Am Thorac Soc 3 (1): 5-13; Agre P,
et al., (1993), “Aquaporin CHIP: the archetypal molecular water

35 channel” Am. J. Physiol. 265: (4 Pt 2) F463-76). Aquaporin exists



preferably -50C or higher, specifically -50C to -10C, even nore preferably
-40C or higher, and specifically -40C to -10C. Still nore preferably, the
tenperature is higher than -40C, 5 specifically higher than -40C and | ower
than -10C, nore specifically in the range of -35C to -15C, and particularly
preferably in the range of -30C to -20GQ.00030] The frozen bi ol ogi cal

sanpl e may be subjected to the 10 subsequent thaw ng step cing i medi ately
after stepfy( E?llwiﬂé\%é’fm&ei—‘}ml‘t%"‘PF‘BE@PF’%@@I%@FC%IW%%ﬁﬁ)l Ret ¥zen may

be mai nt aispgd:ids adtRenNtat at&1l HemBrafd tRirkaper b ale tinFRacél limyigh the
period for which the sanple is maintained in a frozen state is not

parti cul awylclwmeé@ram{e i APEPPEiabisleCtiFalY 1BASS8S] ORd¥EKWa kR ansk e

pref er abl fehesulim A (2086

Beper | mentiPechotes, Yo el yaeer uptpke (BORERPE AL (0F6) .

bi ol ogb caI“TQantheld‘cmreaoceaMDin@rSi”onofRew n@l@phyaémg%& (dan §§éb?ﬂ-ze t he
i nmunoass value of om_t

Accor di nglq%é, a(ﬁ}an I %“g{lﬁee ObII % S O‘iéj(’)rh':%‘l %EEQ%§§2%&& ogi caI sarrpl e
wi th high eaampleapyt;he tamsopae;tdar@lqluentéamf tthmalni A0BZiwad r=giplterd@ in

or el or abl §oP BP0 BB AERELEY YongReoTtheD 1T oot RGSPRAELER % (i ons

for maint ahai fige thesliotliagi seduatpeacbding Zhef bnire a¢al escguenabords 2

weeks_are preferably in the range of, for exanple, -30C tq -20C. [0031] (2)
Thawi hY stegistered "in GenBank “ﬂﬂe§ pecessiah NoF AHAOP L4 e bi ol ogi cal
sanmpl e frqgemhdgzohe above step. [0032] The t haw ng net hod

is not particularly I'imted insofar as the nethod does not adversely affect
t he proteilR0%®dhtai ned in a biol ogi cal sanple and can thaw the frozen

bi ol ogi cal sanple. BS¢opQGid | 'o% %ﬁé%@ﬁad)t)fsﬂﬁ@ PEIRES 1hDehtsh Rut are
not limted to, -12- a nethod of allow ng a frozen biological sanple in a
cont ai ner that sthm@eé;ﬁmriogqmpmm ahar oltowich&deB$ : appl yi ng runni ng wat er,
a met hod [ [ [ d Ok cfibafial-d hawhag on ice.
5[0031;7O ?E) H@Jﬁn%?ﬁhgf%%%lg&gng%g‘%mh% tEteaFrrent sr des\gpl bed above in
(1) and (2hammysdie, pﬁnfpnnmﬂblﬂaceato*m"epeatMHmr dat faeenitge .step)vi ew of
t r eat ment fi.c a t a nt S

usual Iy pbf1 o eh s8  epdin P ioagb Al Vsl (A PhARLAC BRBTY B
Exanpl e dé3¢rsdibbildglzang tlepdabidliogicel $dmple using a surfactant (a

solubilization step).

20 [0027]

Each step is described below.

(1) Freezing step

This is a step of freezing the biological sample at a
temperature higher than -80°C.
25 [0028]
The freezing method is not particularly limited insofar
as the method does not adversely affect the protein contained in
a biological sample, and the target biological sample can be
frozen at a temperature higher than -80°C. The biological sample
30 can be typically frozen by using a freezer that can perform
freezing at the above-mentioned temperature (freezer temperature:
higher than -80°C).
[0029]
The freezing treatment temperature is not particularly

35 limited insofar as it is higher than -80°C as described above.



freezing and thawi ng treatments does not significantly deteriorate

| mmunoassay results, and appears not to adversely affect the protein to be
nmeasured. Therefore, repetitively performng freezing and thawing nultiple
times is not restricted. 15 Accordingly, in a case where it is unknown

whet her the freezing treatnent has beerlldone, for exanple, when it cannot
be confirnmed whether the biological sanple to be subjected to i munoassay
Eashbeenf fl‘hezeﬂnmrag;uu:enperm&ﬁeeraﬂvﬂghew ‘Chan bBgler,i MOF&rticul ar at -70C or
I gher re n f agado 0 4

Al ternatn?efg‘ %%n astolt:;)?o ogllgE t n%gefg%g?/?% y@sﬁg Leg(?gd] ?%enstmgge( 1) is
avai | abl epé:‘éﬁeraxwrplm Cvmerhl@hsanpihrai samlejceﬁie@llho <089 ¥a)-1yCa SHitH

t bt
Phe. Lol 1otk Brerrseds-) SFRcrumrtsfibe o ABRE 6Rk8) 6 1Y Irng e ™

bi ol ogs calspaampi@mryom@hat Eharemef(ataﬂdelbwghethd1ha-r10—°80(m01ien particul ar

at -70C or hig 0Q35]. Thus, in _an er present venti on
provi des S8eglHtt *1]&%’ Bf etangs fnt 85?: g??gl 83? B3 ceurlcongri sing the
above tha%ggeﬁm (G )theAggaﬁgge df esptdgot eap‘éz:r ature and free2| ng tinme in
step (2'), the sanme conditions as nentioned above in paragraphs [0029] and
[ 0030] nmﬁ B&%lised. [0036] 35 (3) Solubilization step -13- Thi s

Is a step of sol ubiirh&i fAHAePibableytedl Sanmple Mantss tiubjeatpd oteithet 0 be
subj ected to an inmunoassay, using a surfactant. [0037 Ii%)S(T]Qe sol ubilization
f

in thi@ seupseguenst tHaripguFteR \(4) HPediatevhattrh A dding a

surfactanty téPﬁ&éﬂfel%S %her%%éh HlBlB?iééPlﬂa?rg)l@ aﬁaarm&r AL e
contained in a biological sanple is solubili For exar}p t he
sur f act anmagayained in a frozen state for a certain period of time.

!_>

Although the period for which the sample is maintained in a
frozen state is not particularly limited, it is preferably 1 hour
15 to 1 week, and more preferably 12 hours to 24 hours.

The results of the Experimental Examples described
below indicate that freezing of a biological sample for a certain
period of time or longer can stabilize the immunoassay value of a
protein obtained from the biological sample. Accordingly, to

20 quantify the protein contained in a biological sample with high
accuracy, it is preferable that the biological sample be
maintained in a frozen state for a certain period of time or
longer, preferably for about 2 weeks or longer. The freezing
temperature conditions for maintaining the biological sample in a

25 frozen state for about 2 weeks are preferably in the range of,
for example, -30°C to -20°C.

[0031]
(2) Thawing step

This is a step of thawing the biological sample frozen

30 in the above step.
[0032]
The thawing method is not particularly limited insofar
as the method does not adversely affect the protein contained in
a biological sample and can thaw the frozen biological sample.

35 Specific examples of such methods include, but are not limited to,



be added when thrawi ng a bi ol ogi cal sanple or thereafter. If 10 freezing
and thawi ng do not affect the solubilizing action of the surfactant and the
surfactant does not influence freezing and thawi ng effects, the surfactant
may be added to the biol ogical sanple before freezing. [0038] 15The
surfactant used in the present inventioh2ts generally used for solubilizing
a protein, particularly a nenbrane protein. For exanple, a nonignic

sur f act ant@ te&hoRaet sl owdap| anfropan Sialegiedt 1SAPAg &F f2OrdRA ERhatC does
not affectgq n .r‘mﬂq eatel, 29
pr ef er abl eSEr?gﬂJggﬁﬁéﬁréeg@t'élg%tﬁgf?'ncﬁbﬁ‘gghgé%%%%lﬁélﬁgne octyl phenyl et her
and pol yoxsedhied| efieimegsiioaninowetdmt epdagimedmdeos. IFRdMp! dhayingred er abl e
pol yoxyet F%Qeene octyl phenyl ethers include pol yoxyethyl ene(8) octyl phenyl
ether (Triton X-114), polyoxyethyl ene(9) octyl phenyl ether (NP-40), and 25
pol yoxypet hydoesd( 10) octyl phenyl ether (Triton X-100). Pol yoxyethyl ene(10)

octyl phenyl ether (Tritan X-100) i.s re prefer 0 315@! es of
pr ef er abl e pol yoxyethyl hee&HthiPgnt %%Q&ﬁeﬁgggﬁ%éecf%%ﬁ)grgg I nc E e
pol yoxyet hyl)eaads 02 piricgn bad perpoirmdE oncen partdpEatad, mpoe yithareohygkendn20)

sorbitan nmpnol aurate (Tween _20), pol yoxyethyl ene sorbitan al.mtates
(in parti ¢HeHr ?fpﬁ%‘ﬁwth?iféh%’(%y'sﬁf%ﬁt %’% %&%&Fﬁ%?%t%” %%%gﬁn%)) ,
pol yoxyet hpdeafiefiff bid akuaRNgsSpesicrnRsl bhBe patoweubal ,as3Blescribed in

pol yoxyet % ene(20) sorbitan npnostearate (Tween 60) and -14-

pol yor{et Hylee FEPSHHAFR %%B?-%é%ee%’r(iibﬁdp}(aﬂ‘?“éuIrép,e{EJB?%@fetWI ene( 20)
sorbitan mReckgat &nd TMREANEOL I ea tMEMS 'Eibé§enotp@i§%;ifgb§f{fﬁﬁe sorbitan

nonol aurates are preferabl e, and pol yoxyet hyl ene( sorbitan nonol aur at e

(Tween 20)detersopate | WHACRFSRY eresHbise. ap@oaryeans nof tRRAEFFEct ant s

B oy o) L, 1210 SRR s oo om Vel
performing freezing and thawing multiple times is not restricted.

15 Accordingly, in a case where it is unknown whether the freezing
treatment has been done, for example, when it cannot be confirmed
whether the biological sample to be subjected to immunoassay has
been frozen at a temperature higher than -80°C, in particular
at -70°C or higher, freezing and thawing may be performed again.

20 [0034]

Alternatively, when a biological sample previously
subjected to step (1) is available (for example, when a sample
subjected to step (1) by a third party is obtained), the present
invention can be carried out by performing the following step

25 (2’") instead of steps (1) and (2):

(2’) thawing a biological sample frozen at a temperature higher
than -80°C, in particular at -70°C or higher.
[0035] ‘

Thus, in another aspect, the present invention provides

30 a method for pretreatment of a biological sample comprising the
above thawing step (2’). As the freezing temperature and freezing
time in step (2’), the same conditions as mentioned above in
paragraphs [0029] and [0030] may be used.

[0036]
35 (3) Solubilization step




The anmount of surfactant added to the biological sanple containing a
protein in the solubilization step may vary according to the type of
surfactant used. For exanple, the surfactant nay be added in an anount to
achieve a surfactant 15 concentration of 0.0001 to 30 w.% preferably 0.01
to 10 wt.% and nore preferably 0.1 toBw.% per 100 wt. % of the

bi ol ogi cal sanple to be treated. In other words, the am)uni‘ of surfactant

is 0.01 to 30000 pafhasbys ieiser, ofr 2Btz ing ¢ PHIRIG B § wei ght,

and nore piy ftgﬁ.ﬁlprlx %Q‘ottglgogg ‘rFéarsIu%JQMté!@'tQJ“taanﬁlm&ﬂ@aQ&yanESn@Ya wei ght
of the tota armu he protein contained in the biological sanple.

[ 0042] surfactant.The conditions for the solubilization step are not
particul a mted insofar as the target protein, in particular 25

menbr ane p[rot3elr] n, can be dissolved w thout |osing the i mmunol ogi cal

activi by to be neasfhedsoHovidvigativhelr didist s68B B¢ analy PagairylardH of 4 to

10, pref erabl re C, and

pr ef erabl ¥883$b theogzr@]ln%OOf ﬁddq'g‘gogogl ca t%%lr#pl éﬁ%) ta]% (r%lesggby bei ng
subj ect ed ptratamps;u( J;_n)arttac(J:Balroai nsdmdrané 2pJotaich , (R)Dntraynfbb igulgj ected to the
i mmunoassay described b ow_as r. af.ter, bei n e qui d
separ at i oPiGLOgHGAF rSATH Snéﬁ ’6?|iustflfglﬁggesgé)lryex etg? %Ph? ?ﬁ#utﬁ(r)da say
of Protei heCantiad natkd &h&@ﬁlﬁgQéQﬁxﬂ@blsanné&mplelﬁr thereafter The present

invention relates to an inmunoass faor determ rotein, partjcularly
a nenbf an&rgesipy nt dhesiRedde rfl%?yl?ifSF’SE; e Mﬁélﬁ%é? rSEES P Iﬁ t

above steputhotdNe A HRRASEAYadartS @Beb Ot Niftkddestbasdimf anat hods f or
the 5 qualitative detection of a protein contained in a bi olél%gcal sanpl e,

and met hodéawdngteffentant ithat Fuefard@adt Me% B3 addsdote hhe o3 tn a
bi ol ogi calg aﬁqﬁgglﬁefc[&oﬁleeﬂﬁ i mmunoassay as used herein includes

conventi ona enzyne 1 mmunoassay (ElA), radioi mmunoassay (Rl A),
enzyne- | i AKEE81 mmunosor bent assay (ELI SA), aggl utination, nephelonetry,

turbigimetry, and Véstern plotThess methods-caaabersuidabhy sl ect ed

according to the purpose IS prefera [ 0046] 15AIl of the above
i Munoass apseankly areghtfioonablwet hiotig a protein, particularly a

membrane protein. For example, a nonionic surfactant that has an
excellent protein-solubilizing effect and that does not affect
immunoassay results can be preferably used. Examples of

20 preferable nonionic surfactants include polyoxyethylene
octylphenyl ether and polyoxyethylene sorbitan mono-fatty acid
esters. Examples of preferable polyoxyethylene octylphenyl ethers
include polyoxyethylene(8) octylphenyl ether (Triton X-114),
polyoxyethylene(9) octylphenyl ether (NP-40), and

25 polyoxyethylene(10) octylphenyl ether (Triton X-100).
Polyoxyethylene(10) octylphenyl ether (Triton X-100) is more
preferable.

[0039]

Examples of preferable polyoxyethylene sorbitan mono-
30 fatty acid esters include polyoxyethylene sorbitan monolaurates
(in particular, polyoxyethylene(20) sorbitan monolaurate (Tween
20), polyoxyethylene sorbitan monopalmitates (in particular,
polyoxyethylene(20) sorbitan monopalmitate (Tween 40)),
polyoxyethylene sorbitan monostearates (in particular,

35 polyoxyethylene(20) sorbitan monostearate (Tween 60)), and



known in the art, and can be easily perforned according to (or pursuant to)
t ext book-1i ke books and docunents, such as Eiji |SH KAWA, "Enzai nmu

i munoassei wa ko kai hatsu suru (This is How an Enzyne | nmunoassay i s

Devel oped)". Gakkai shuppan senta, July, 20 2003. For the sake of

conveni ence, commercially available probrcts nmay be used as anti bodies
(polyclonal antibodi es, nmonocl onal antibodies) used in such inmunoassays.
Wien not ®odFerEeEhYAengy sPrRbIa! MOpOR18AESDJIdiNe #AEEABEAr epar ed accor di ng

to (or pU[g%‘i%kyéﬁﬁyl?é%f&%%?ké&ft&‘ﬂa@@%_ﬁo@]ﬁ%t@‘l%@hsm pHchagén@ X hese,

"Tanpakushi tsu jI kken handobukku: bunri seisei shitsuryo bunseki kot ai
sakusei bwmedpkuetinvignes spobkbas aldnodaysatrs IEMoRTERFEPID $AMshi n

pur ot okor kN j Handhok r sy&) RBrd nci pl es and
Current P gﬁgggygﬁ&l%ggr%&tlson ettrjérnlnﬁeggtl on, Ngggegge%ﬂ olréetry, Ant i body
Pr oducti ompartthtetaty drefferabie¢ on 30 Anal ysis)", summary of the full

ver si on, \{%ggﬁﬁm Co., Ltd., August, 2003). [0047] A preferable
enbodi nment he present invention is an i munoassay that uses, as a
target sanple, a human-dertived 3hrbactagis alresaophersidljlycavditaplehe

pretreatnent. of the present . -16- inventio icylarly urine, and that
det er m nesa“fihga’énlﬁ%rﬁu agefr ot r?xc?ﬂ‘ﬁgﬁi n%"?ﬁ{a%ﬁeBBF%l%%%m&gﬁisaml e, for
exanpl e, andeEbr8Ee, NMted.€i BnsUtdcaniaquages) mMocAQP), preferably human AQP2,

as shown in the Experinental Exanples. 5[0048] ELI SA is
pref et8bl 034éd as the i mmunoassay. For exanple, the antibody to AQP used

in ELISA can be progygegndint oft andpastdit Radedoto WHd Yiefl6GeBEE dample
Ref erence Production Exanples 2 and 3 descri bed bel ow. The ELI SA using

urine as &op&sinimgy FapFoseEBniBethseSPIRREH ZRIIGNIFAGPt BEY HE T ot ocol
descri bed Ac@ogggﬁr%'ﬂ?%tt@ 8Bt &ukrdesant hadhdel sy Asn@ascrthed in

Experi nent al I , the pretreatnent of the present invention enables
hi ghl y accurfaetamid mefyf bei afdedcirecni emownt tie ghe of SuriasteRine

protehp. SWEaAsAQon 2NhaboeH o 34 LAy Irddoramnleslol Ak e g

Herei nafter, a co guratiron o € preseht” invention and effects thereof
will be desdrmnbee masfedabiyRef briende wlr §duptsd drP0EVARD| ef thel biepegiedht al

e O R
Exanpl e 1 oRPoaduet3@0mipakEtscby | webghtes pedfedabdiyHil® fos 600 martaPy
weight, and more preferably 100 to 2000 parts by weight per 100

20 parts by weight of the total amount of the protein contained in

the biological sample.
[0042]

The conditions for the solubilization step are not
particularly limited insofar as the target protein, in particular

25 membrane protein, can be dissolved without losing the
immunological activity to be measured. However, the conditions
are typically a pH of 4 to 10, preferably a pH of 6.5 to 8.5, and
a temperature of 0 to 50°C, and preferably 4 to 37°C.

[0043]

30 The biological sample obtained by being subjected to
steps (1) to (3) or steps (2') and (3) may be subjected to the
immunoassay described below as is or after being subjected to
solid-liquid separation or any fractionation, if necessary.
[0044]

35 (II) Immunoassay of Protein Contained in the Biological Sample




25HuUman aquaporin 2 (AQP2) gene was cloned and expressed in E. coli. Human
AQP2 protein is a five-transnenbrane protein that is conposed of 271 am no
aci ds, and whose protein donain has a nol ecul ar wei ght of about 30 kD
(Sasaki S. et al., doning, characterization, and chronmosomal mappi ng of
human aquaporin of 30 collecting duct.-ldimn. Invest.. 1994; 93(3):
1250-1256.). Here, human AQP2 protein was _expressed in E. coli in a state
of having its N-terFreapraseidednprtion relppos1fo Ave IMBPROYSTY Lofmari zed
as follo i inFi i F88 Q5¥H A nf, 0cHkHEIH P2
(271 am ‘r’]"c‘?)ieg&nﬁg 1%5 F%%I%e%l ié\%&tc&g%%’rat%iegﬁgbt o] bcemgiubj ected PCR cl oning
usi ng a filnse-hid¥ogicadesample nmedraated okn-thel AbpYe niiepdild - THe PCR
products | NGO AN I i t AH e

t ransfor rr\é%ﬁ'l rﬁ(?%sc%ﬁ} c%%I pgggﬁﬁdé‘%% %g%@%&“&%{t quﬁ%ncesSd;&t ﬁgée wer e

det er nb neduaTlhtativd dedcett{dn reh aharbtetn tdamtpiand th chdieleséeahd hal f
portion) that.had the sgquence as t, . ] g ct ed,
cl eaved alsa§131%Veaf’}£6ﬁ$Cﬁ§E%o qrﬁ:hre et ??%{?%tﬁ%ngﬁ%égﬁrg%%ggenéf ??&arﬁd

cor r espondongapoed iians BveoEoditdl gatmplleby a |igase to obtain a gene
sequence. Then, the AQP2 gene sequence was inserted into a His-tag-fusion
protein e%ﬁpéééi on vector, to obtain an intended His-tag-fused AQP2
expressi on vector (¢hénBminoadBueVves usd@erein dittindlesexphesst idnalAQP2
protein in sufficient quantity, a Ncol-BanH nucleic 15 acid fragnment
| acki b9 afPRYPRr HIMMEMOASSAY | Uf'i/ s ré‘éﬂob‘m‘u%‘?c?siaﬁcg?% ateé’(fyf“ﬁ';l%ﬁ‘?éc:r edoxi n
(Trx) fusi;gRuNEss BentTBEsAy X(HisRd ,AGHG1EXHAIBHONnYBIKd Windtelyones 2 and 8)
was introduced into E. coll, and when i nduction was conducted using | PTG

it was fotHabigiretryrr nfylestormpPlptot &_h‘?sﬁa@e%%@é'dbﬁn?waﬁjﬁyquanti ty.
20[ 0053] ' se1ected achQﬁF Bupmn QB PHBLET NENRSA CONT/dFREGaHSENG an anti body
pr oduced From conmercl a Py-aval | abl e"synt hetic human C-term nal peptides.

[ 0054] 25[Q2%6PCR anplification and cl oning of hunman AQP2 gene

Human, AQP2 gene was, $ep I It first i O HARE2ZN:
86- 7439 and a seconéiﬁaﬁ a%%r %Pg{r}\g(k%%:a@%gg? 9‘#1? %d?)?r%kgﬂﬁﬁémn cDNA
library (gbb@K-Gl e ebRA &udrerarc DRAcaSLONTECHPrmad| agcerdimsr $ospeei fic

thereto. 30[ 0059 REGLLLEALL Y1185 p3BRM ' ddcinedts P& AU FRG; AQP2

ISHIKAWA, “Enzaimu imunoassei wa ko kaihatsu suru (This is How an

Enzyme Immunoassay is Developed)”, Gakkai shuppan senta, July,

20 2003. For the sake of convenience, commercially available
products may be used as antibodies (polyclonal antibodies,
monoclonal antibodies) used in such immunoassays. When not
commercially available, such antibodies can be prepared according
to (or pursuant to) textbook-like books and documents, such as

25 “Tanpakushitsu jikken handobukku: bunri seisei shitsuryo bunseki
kotai sakusei bunshikan sogo sayo kaiseki nado no kihon genri to
saishin purotokoru soshuhen (Protein Experiment Handbook - Basic
Principles and Current Protocols of Separation/Purification, Mass
Spectrometry, Antibody Production, Molecular Interaction

30 Analysis)”, summary of the full version, Yodosha Co., Ltd.,
August, 2003).

[0047]
A preferable embodiment of the present invention is an
immunoassay that uses, as a target sample, a human-derived

35 biological sample subjected to the pretreatment of the present



gene was perfornmed by dividing the region (86-901) coding for human AQP2
protein (271 amno acids) at the Hndlll site (position 609) into two
portions, that is, an NNterminal portion 35 and a C-termnal portion. As
PCR prinmers for the human AQDZ gene -18- N-termnal portion (hAQP2 / first
hal f portion, referred to as "hAQP2N' +i-ei nafter), 22 bases (86-107) from
the start codon were used as a Forward prinmer (hAQP2N-F: SEQ ID NO. 2), and
22 bases dhverBiqmg merrtécuéealsasnanaevem%etfm feferRiTE IR ageynt 9f5 NO,
3). Onth C QP, erm nal
portion (%A ggéllgg%gyn \ﬁhg{ifhgg‘?‘fe. %%590%% %éasgo%A Zglgﬁeénel nafter),
22 bases okmbf2r&8Froterie ssehl &S aguUBDOWED d(PfQPi)rrepreﬁMJ(Y humgEQPR2 .NO. 4),
and 21 bases 881 90 up torthee s&ogxglgéiﬁ& were used as a Reverse priner
(hAQP2C- R°s 0 e o each 0 term nals of hAQP2N-F and
hAQP2Gs R, [aouagstrl ctl on enzyme site (hAQDZN-F Sphl, hAQP2C-R BanHl) to be

used for insertion into the ex ress on ct or was, added FILG shows AQP2
gene and the confi gﬁ?ﬁg‘?‘ Fﬁﬁbiﬁ AP oI HEPHOSESAY T £ F[1)ort| on and

the secondxhapie patrd Qilﬂtlﬁédﬁ tlfcessdpt ubéd 1in RERSAPERn phe dieidsicel BB4 bp
(hAQP2N porti on) and 340 bp (hAQDZC portion) that had beepn estimted were
obt ai ned. StaRgaTd PREhRdPoRE (BhEY ZPfepeRcHr eﬁﬁgc‘?n%’b‘?‘%’(‘f&éf’ad into a pT7

cloning vegh@pied @ %dt ragstorimad HRtewE. meel ELisheaishyy Brind o eekeny
Nos. 1, 2, 3,” 5, and 6 were obtained. Plasm d DNAs were extracted from
thesel® cempletashibes PESEBENed FGSOEAEng ot PEReUPFAGOEHE ERSTPPE 1 r st - hal f
primers (MepbRineiSR shhlhl 1 | desttineaNSdTdR] hhadeddiaent ended AQP2N
(86-749) ?gguencelﬁv%as msér ed Vﬁthl n the E. coli c%l ony Nos. 1, 3, and 5.
Furt her, Ewpegimentysds Exbmpdet? i cﬁh%@rehzwf@ﬂﬁepé EhesetPIeRtad BVERt i five
types of Lt oas £ QRbLAFESE t hat

t he nucl e{g%ggjg%%ﬁ} gﬁfg%f:wﬁg%dé stzes gg(??é\}g% e}%%@,%\o ogenee [ 0057]

Siml arI ya éreb a2 ©r(e§62n904Ycivas abBo empianmedd,lnsarus&ng the specific
secon IE %gp eSh]S E. con colony Nos. 1 to 6 were exam ned, and it was
found hat geewas inserted within all the colonies. Plasmds fromthe
col oni es ¢gokarding No. 5, i.e., Nos. 1, 2, 3, 4, and 6, were extracted, and
the sizes of the ingerted enes were exam. ned a usi n dction 35
enzymes. The size ofSTHEHIA i & SERG-FH&EddeR: © ngua1 Lﬁre%en\éolﬁ‘%snl 2
restricti aiqesgse®s fth@m‘bbbanilyeaet ﬁBE&rIﬁelemmddSDV\RSfé&ﬁﬁebp as had been
estimated. Therefore S‘T’fli‘ SEg{ed t hat the % ﬁ i ncl_udi ng AQR2C (562-901)

was i ncor BEPRESEHLqM E?‘l"i’é‘%?%s DEGHERT LA e§t &8s of° nucl eic

aci d sequepessnt WHvehtabg {8056k @‘mﬁ@a'\t& &y’ prekasyi shdos. 1, 2, 3, 5,
and 6, and AQP2C (562-901) plasmd Nos. 1, 2, 3, 4, and 6, were det erm ned,
usi ng CECPBRerHerBadk FEarebes tand theehikehe nucl ei ¢ acid sequences of the
pl asm ds \t\@(,gojaach conpared to a correspondi ng

Reference Production Example 1 Production of E. coli expressed

Trx/His fused human AQP

25 Human aquaporin 2 (AQP2) gene was cloned and expressed
in E. coli. Human AQP2 protein is a five-transmembrane protein
that is composed of 271 amino acids, and whose protein domain has
a molecular weight of about 30 kD (Sasaki S, et al., Cloning,
characterization, and chromosomal mapping of human aquaporin of

30 collecting duct. Clin. Invest.. 1994; 93(3): 1250-1256.). Here,
human AQP2 protein was expressed in E. coli in a state of having
its N-terminal tagged with Trx.

[0051]
The method is summarized as follows.

35 [0052]



.10 wild type sequence (FIG 2). As can be understood fromFI G 2, AQ2N
(86-749) plasmd No. 1 and AQP2C (562-901) plasm d No. 4 which have the
same sequence as that of a wild type were selected, and a determ nati on was
made to create a vector for expression by ligating fragnents from both

pl asm ds. 15[ 0059] (2) Construction of-Hs-tag-fused human AQP2 expression
vect or A Sphl-BanHl fragnent was cut out fromthe AQP2N (86-
749) plasnid No. 1, FAmdta Bmnidens ﬁanersmr@gﬁEntonﬂaéuﬁQBat(??brﬁﬂtlﬁe AQP2C
(562-901) plag mxga%\bdlv e-gh?ﬂto gp W25 69BN Wﬁb?eg@ed e EQBﬁi&éj
using a |igase, f usi on expressi on vec whose ring
was opened;sathahflﬁld-Hdllﬂfdbﬂms:r tpedir éindmwelaﬁﬁd\ﬁhal@anfmremedausl nghe he

F2/ R f d d
i thi n £ BN Paard st ook o bolat 8o gf g aBRTE " S BIBGIAE (2

ext r acsed WoremtEans®imezolianbes. Nm1i2 and e iclend aeid sequenged avhet her

nucl ei c aC|dfra ments havi n r scri bed siz S ndl I ; 64 p,

Sphl - BanHIthose4wgEe GehaTTipe dII e0346 M5 ]\I\zié](:ﬁfh%aell% PoRLLan tvvoé)types of
30 restri cdiioag @nzé’é@ﬁl@lhﬁgff p@rﬁﬂ:rﬁ@ﬁaﬂeﬂm A aamessbduertdec asatkatiucl ei ¢
acid fragments were found in . 8, and it was confirned that AQP2 gene was

i nserted tdfePeWhld NoYPeB WrES éﬁh?ﬁtr?@d s4arved e &% PVRTIRRP L CME°R i d
sequence, uskg-CERQD: b BeekNBRuERYl t Bha @tddshonasngOpditioRd w8as t her e

were no substitutions or 35 deletions in the nucleic acid sequence - 20-
[0061]L0 (3Jigasadtbuict ildwast ¥pxoltpsiad angere niatengeri ciei ABP2A0R4pr essi on

vector Al tg;e?xggg %lli'&z %‘tv%%dggsgltse& Buﬁeﬁlﬁ@a?g-@ﬁﬁﬁ.gﬁs fesinvector (clone

8) was obt7al ne ove, It did not express the AQP2 protein in
suf fi ci entexpurassicy . vekitoref bpepbizaiNe @b- Bamdefdr dgmetadt Besehd®e N-t er mi nal

portion of hungglégnq&z)ecncg%t glg od8Sg CUl iy Cﬁrr’orghhgg SaiP ot U LHr 2

expr essi o pr ashi | ncorpora using a ligase, into a
Tr x-f used w»epAQlem‘oteemt dan &0f{pEEIRbjumhbEEY r ingopdsBapthemcdeifcol and

Hndl | site PCR, was rrred LR i ir, and it
was CORf | g lfﬁﬁ?mefrﬁe lfalpgéﬁgng v{ils |IF1“§8?€e%&éJt% e .c{gél(lﬂ?t(r:o ginl es No. 2
and No. 8.in[d0@pdtataPlias thivesdoeit (ackedfdsiom Eectorl dmleoﬂi‘rresfmd 2 and
No. 8, and were exam ned whet heé%)go nucI eic a& d fra n&

prescri bed®Pz EXPRESILY YECLPT 155) 2wdld Jes"eq"?‘t ISP r}?Cypes of
restricti %ﬂnzaﬁ@ﬁnlﬁéiﬁqlnﬁh@ti@n/\ﬁ@ o@ﬁﬂﬁctéd mmgcc:mml; matzl wdratfoan686 bp

nucl ei ¢ aC| d fra ment existed in 20 and No. aE an N-te:rm nal
portion | d&Ritng e QRS PRI gognerB gpsed 1n larde quants
20 [0053]

This human AQP protein was confirmed using an antibody
produced from commercially-available synthetic human C-terminal
peptides.

[0054]
25 (1) PCR amplification and cloning of human AQP2 gene

Human AQP2 gene was separately amplified as a first
half portion (AQP2N: 86-749) and a second half portion (AQP2C:
562-901) from a human cDNA library (QUICK-Clone cDNA Human cDNA,
CLONTECH), using primers specific thereto.

30 [0055]

Specifically, as shown in FIG. 1, PCR of human AQP2
gene was performed by dividing the region (86-901) coding for
human AQP2 protein (271 amino acids) at the HindIII site
(position 609) into two portions, that is, an N-terminal portion

35 and a C-terminal portion. As PCR primers for the human AQP2Z gene



[0063] (4) Expression of Trx-fused N-term nal deficient AQP2 protein in E.
coil 25Since there were no errors in the sequences of Trx- fused

N-term nal deficient AQP2 expression vectors No. 2 and No. 8, E. coli of
each col ony was precultured, added to a 100 nL LB nedium and induced
overni ght at roomtenperature using |PTB3-

(I'sopropyl - b-D-t hi ogal act opyranosi de: a b-gal actosi dase i nducer 30 which is

used as ail-&esmdsal wrytigicihiOBYentfirst halegddoronroeeimsid favffg a Lac

pronot er  Of, 7 wh iWﬂ}hemén@iaﬂefdogbgnt AQP2
protein was g)rptgguclgé m%rt)egc))l'l%gfyse% 8%6 -Zf Two types (No. 2 and

No. 8) of werecuoskdves e dlorwarddprimer I(M@’%Iéﬂbl SEQ BB HPe hd@@ﬂl 83) ,
post -1 PTG sampl g8 42§ 1-£fo %ggC%!sQ&') s %“ge{zé'é&i ‘tﬁlﬂeﬁ:r "(‘ﬁﬁx RangEéohb'bl e

fractions \ﬁmch wer'e ob ain y so ubi ['1zing the |nduce E. coil were
prepar 6d INd. oB)SD&rPA&@E/ B s thesndl , ng i &in drasfstodr moahladbyfsm@n REP2deerectG-on, a

commerci all y-avail abl e s C hunan pe a n human
AQP2. 1 abbi IR Gl BRHGTY BB vhe TERd TG S peTe bRt P (B

expr essi onmabpbhe HéereinssedriN t 22 rbenﬁls def 5626&3 AekP2 psed eas av@srwatd
confirmed in the pre-IPTG induction sanple 0.2) an ) wever | ar ge
amount of Hﬂ%@e?rﬁg%Qgﬁﬁfﬁﬂ-§§Pn¥%dﬁ3déﬁrcﬁﬁatgyxﬂg?ﬁﬁrg?é%hg s Wo P din
t he post-Ifbg BRI SAEA a8 3) REFé <D prSinaﬁe(mz‘am OSEQr Db eNow ei.st ed
nore in the E. coil insoluble fractions 4 than in the soluble

fractilBns T9) earl 2b)the e tasmérebt afehAQ E(ﬂiﬂdhﬁg é%Bt &s an incl usion
15 body. h@QQ§Lctlon enzyme sfBe GSAIERCE : ABOVE, HAYPRE-RBar@iene tease cl oned

from human cDNA by PCR "and it was confirned that the obtai ned human AQP2
gene conplused ﬁoﬁa%%ﬂ'ﬁétﬁ{oﬁaﬂ-néﬁ thee agprgssior. vaiiorheps 8999 uEf%g k his

human AQPZ %@g Q%%i S'tm? (%]rff ea%%anémaf Erwéf peede AU AQR2 protein

| acki ng about aC| er m nal human AQP2 protein.
[ 0066] first half pdﬂén@mnahdethe tssicongr babf rpQMﬂJJOHbe A%faelrﬁéﬁl‘ti s "E

25 co eXPLES Tr S " man -
acP2 prot Sk PER At ddch P BRs METBA0RRS RELEM, 2R 310 for aGeRY
H s- taggeqbolmintan) a2 hexdpbesseés i imatesiewere ebhta8ned. (hAQDZI Hi s/ Sf-9) See
FIG 4 3 A cDNA with a H s-tagged sequence added to the 5'

Gobsi;

The AQP2N (86-749) PCR product was incorporated into a
pT7 cloning vector, to be transformed into E. coli, whereby E.

20 coli colony Nos. 1, 2, 3, 5, and 6 were obtained. Plasmid DNAs
were extracted from these E. coli colonies to be subjected to PCR
using the specific first-half primers (NF/NR). As a result, it
was confirmed that the intended AQP2N (86-749) sequence was
inserted within the E. coli colony Nos. 1, 3, and 5. Further, two

25 types of restriction enzymes were caused to act on the five types
of plasmids to cut them into fragments. Then, it was confirmed
that the nucleic acid fragments had sizes derived from AQP2 gene.
[0057]

Similarly, the AQP2C (562-901) was also amplified,

30 using the specific second-half primers, E. coli colony Nos. 1 to
6 were examined, and it was found that the gene was inserted
within all the colonies. Plasmids from the colonies excluding No.
5, i.e., Nos. 1, 2, 3, 4, and 6, were extracted, and the sizes of
the inserted genes were examined also using two restriction

35 enzymes. The size of the nucleic acid fragment cut out by the



termnal of AQP2 was inserted to a nmulticloning site of donor plasmd
pFast Bacl (pFastBacl-AQP2). E. coli DH1OBac conpetent cells were
transforned using the pFastBacl - AQP2. Wth respect to 35 clones that were
white on an agar plate having added therein -22 - Bluo-gal and I PTG
confirmation was conducted by PCR whethe®-a Bacnmid includes insertion of
AQP2 (Reconbi nant AQP2 Bacm d). The Reconbi nant AQP2 Bacmi d was extracted,
purifi ed, restriebien anzyaesofnm dheefive HimeTy O&EE%@%\JW@%@?P‘P?}&M). The
culture 5 supesnalante AfitBked? HAMESEEFOMikh@abr MEIRCIhAR ¥AS gald ected,
to be used as a Recombinant Bacul ovirus (rBacul ovi rus-AQP2). Until a

suf fi ci entincilu@in®fAQRPE (BEUPOV) Mas- NIFOrRREatest Annkle il asiédgul t ure
super nat ar}to 55 fection, anplification, collection, and re-infection of the
r Bacul ovi rus- %32 to Sf-9 cells were 10 repeated. The Sf-9 cells were
infected with the rBatotalicfis-0AQPRes cfl nwcddi€oacid tspapedags,; WHEN he

cells were col]ecte - P, rf si;ng,t h |1 nd

expr essi off*6f !t{)?l%e r%a&?ggyl ?%:%@2%%38%0n |S;J'm:ald By ?/"ég%'era%dblgét??%g usi ng
the AQP2 awbbbodys2-H0G) $162hidhmas tthe2r e3ul4,s.anfi5p008Ste Refrermhued,
Producti on Exanpl e 3 Rabbit pol yc| onal ant]j body, . agai nst. h AQP2

The Trx-f #$&89h Pile 3 BFS?‘E?‘*%%&EM i nReFlé‘?grh X elf’f:oggg i on Exanple 1
was puri fisaduandesssrd dHer pllEBMIAL ivegrel ahbh t Sontlairesipeci & séstresippndRadbi t / New
Zeal and Wi te, sex: female, weight: 3 to 3.5 kg, obt a%y;}g% fro}g%(kgl '!.%AYAI\/A
LABES]O t #igdovRe sepwmngel 6haF- ot bbtycan G6e8desyt aP%t oR o

| munogen pdabigeds sy &) igTEYAE ab Was ahfeadp2c fssed sbueplfAld Noot i n
(hAQP2/ Trx) purified, using a N -NTA agarose gel, fromthe E. colj in which
expr essi oWhdthhbave REPEaNed SBEBRRC S thed PR RefEIEAT@ePFEHRCEF it anpl e
1. For the_] I I bhewh SR 13T WRSEHF Rdst én 200
pg/ m., us%ﬁé%@%% %tfgg vr‘ﬁh_ of thggi éri’gué%;%ean‘)\%;c n‘ixed%h an egﬁ{al

vol une of 1G@gapiey efrergmemd safjov drmth DLESMLAGat No. 263810), using two gl ass
Syri n?gs g%ggﬁt ed by a three-way stopcock, to prepare an enul sion. [0070]

35 (2 parati on of polyclonal antibody -23-
(2) Construction of His-tag-fused human AQP2 expression vector

A SphI-BamHI fragment was cut out from the AQP2N (86-
749) plasmid No. 1, and a BamHI-HindIII fragment was cut out from
the AQP2C (562-901) plasmid No. 4. Then, the two fragments were
20 incorporated, using a ligase, into a His-tag-fusion expression
vector (pGL8OL) whose ring was opened at Sphl and HindIII sites.
Colony PCR was performed using the F2/R primer pair, and it was
confirmed that the fragments were inserted within E. coli
colonies No. 2 and No. 8.
25 [0060]
Plasmids were extracted from E. coli colonies No. 2 and
No. 8, and were examined whether nucleic acid fragments having
prescribed sizes (SphI-HindIII: 664 bp, SphI-BamHI: 514 bp,
BamHI-HindIII: 340 bp) were present, using two types of
30 restriction enzymes specific to AQP2 gene. As a result, the same
nucleic acid fragments were found in No. 8, and it was confirmed
that AQP2 gene was inserted therein. No. 8 was examined again to
confirm the nucleic acid sequence, using CEQ2000 of Beckman-
Coulter, and it was confirmed that there were no substitutions or

35 deletions in the nucleic acid sequence.



(2-1) I nmunization The i munogen (hAQP2/ Trx) prepared above was
intradermal |y injected on the back of rabbits every 2 weeks at nmultiple
points by 1 ni/body for inmunization. After 1 week from5 the third

i mmuni zation, partial blood collection was perfornmed from an earl obe, and
the antibody titer was checked by the E0SA nethod described in (2-2)

bel ow. Further, additional inmunizations were perforned, and after 1 week
fromthe dé&PéAth i muni zati on, whole bl ood collection was performed from

the 10 cargy eoﬁgéﬁi&ioﬁhgfcm%s%g gtegﬂm@aa GRREEEEMgethpt 3,000 rpm for
10 m nute body titer of

t he anti sexpresator hesikted by t he ELI SA nethod described in (2-2) bel ow, and

the reactivity in oLt i, m.ned ] - NMeasur enment
of antibody titer \égikﬁ{)@%p the iH¥elea %%n}t%‘ﬁuﬁ%ggée&n%@%ﬁﬁ%ﬁlh%r epar ed
to be 3 pgleritous({aprieBY()- pavasbirinedntio 62 PGbesel, ptaded motl@@ppesswel |, to
be left still room t.enperature for 2 hours or_nor M th r .hand,
20 with réé‘ﬁeé&g% op’f‘irwgeelﬁ&%ﬁz?‘f—f e T8Ny 1 9T%"3eﬁefs°r(ehA63§‘fﬁ'g3%§?‘39)
( Ref er encerBynenttiaukingaan! B-29rminae p&CPXHE BxparsAPR piot8inelds
(hAQP2/ Hi s/ Sf-9) that had _been dissolved in 8M Urea/50 nmM Tris-HCL . 0)
were pl at &4 ﬂug Femdie Brat BB s dpfehie| §XPLSEERCR %%Sr%‘d{i@& t er%‘f‘%ﬁby
100 pL/ welihcoapsrd ity 2oskhat & Wesadeef inséid ITBt- flhged) égpRassalbnr eetesr 2
hours or nore. [0072] The I nmrmunogen sol ution was renpved fromthe plate,
0. 1% B&A/ #BET 3§D hathofdu&drgywan PRSPl ¥epk RdpHapel Lht tiSoc ki He™Y
was condugRdyal é&@aﬁéﬁpééﬁﬁwﬁué @0 /R e0HaR, Cakd MRIRRGEEN 30 coat ed
plate and hAQP2/ H s/ Sf-9 coated plate). [0073] The antiserum obtai ned
t hrough psentarmed thadl éhpl Horgnesslll wesi dpsetedmithén by aoldogotenteusi ng
0. 1% BSA/ BBS(3) 4 dagg) was subjected to eight serial dilutions at a
comon rati o of 3 '(gi'l ution series: 1,000-fold to 2,187,000-fold). As a
control -{R462%erum Nornmal Rabbit Serum (NRS) was diluted and prepared in
the sage manner (di LyLLon,s '@%&ﬁ@@@%%@ LR, 2edf RABnk ko . [DAA4] The
bl ockihg sol uti on was Fenoveq 1romthe well

No. 8, and were examined whether a nucleic acid fragment having a

prescribed size (NcoI-HindIII: 686 bp) was present, using two

types of restriction enzymes specific to AQP2 gene. It was

confirmed that a 686 bp nucleic acid fragment existed in No. 2
20 and No. 8 and an N-terminal portion lacking AQP2 gene was

inserted therein.

[0063]

(4) Expression of Trx-fused N-terminal deficient AQP2 protein in

E. coli

25 Since there were no errors in the sequences of Trx-
fused N-terminal deficient AQP2 expression vectors No. 2 and No.
8, E. coli of each colony was precultured, added to a 100 mL LB
medium, and induced overnight at room temperature using IPTG
(Isopropyl-b-D-thiogalactopyranoside: a b-galactosidase inducer

30 which is used as an expression inducing agent for an expression
vector having a Lac promoter or a tac promoter), whereby a Trx-
fused N-terminal deficient AQP2 protein was produced in E. coli
cells.

[0064]



5 plate, and the dilution series of the antiserumor the NRS was added by
100 pL/well, and the m xture was allowed to react overnight at room
tenperature. [0075] Next day, the 96 well plate was washed
three tines with 10 a washing solution (0.05% Tween-20/0. 9% NaCl ).

Hor ser adi sh peroxi dase (HRP)-goat anti-4kbbit 1gG (Bi osource, Cat. No.

All 3404) diluted 10, 000-fold using 0.05% Tween-20/ 0. 1% BSA/ PBS( - s added
by 100 pL/wel |, andTwhety®sa Ume-wasand Nawed)t of readoldt WFBSHWJetr’r{‘} ature
for 2 hours, MNext sdiifi Rl 3berdBs MRRREIoA] ¥ okt -TPIESsahd A (WBSEE NY

sol ution. Then, a coloring solution obtained by dissolving OPD tabl ets

(Si gma, CdindupibioPB28TX iinseleblsstiracsians andsodsble i Brrqdiorsi vhieh d
nonohydrate_ 7 . 39 ; S
added” by 18R P R B e e S e e e or 5
to 10 B nifoes SDROPAGEY GBSO awatna doeld Woytd0 guiaiwelis . t dost dptedieianeadt i on,

and t he absor banc t 492 _nm was asur i n. i Lab
syst ens) . cfﬁ'@?ﬁfl?elzf%)avﬁ%&ﬁg%%t?%}rﬁg l?:%éri‘la?dvi%t Pabgé%%é;%ﬁ&gﬁgt i Elg 25The
i mmunogen (GhAQPRANEX )agPd rabBdi &/ ddrsim; ORhe i r{gelnt) aivasdussyd subst ¢autdeng an
AQP2 portion with_ a CGterm nal portion 743-968 of. PKD2_ prot.€if.. s,
P(Ig[D)Z \FI)\A t hSgefr PG 1 gy 868835?1?@' &fofhﬁef?{"cﬁ%ﬁsﬁfieg'?%ngﬁla&gp ﬁflémyﬁt a
2- mer capt gephappht&aNtRisNhBY Lost ismiedl ier thoprel-aprcophdudsion, samplédhe
m xtures 30 were heated at 100C for 5 mnutes. The antigen_sol utjons and a
nol eclif ar 20epBAt 7 har KEWEYHF 0-RAGT IEaRMOYRS: ofGIDBSrIf%’T‘F\t)ﬁ% Eﬁgfﬂ’d’% a 15%
acrylic ap.¢¢-9&ht Q%%PEO nﬁ%&%@ﬁ{wa@%n@ﬁ%@&m EheWBbEt anely Zeduby ion

ge

el ectrophoresi s at . [0077] -25- After the el ectrophoresis, one
gel was stsampéesby) @BE 6)250igcs heBfesiviy prateinexigePe6s, 1hidde fe
proteins i n ; f egyt v { L Q€ Hrladh 96€s

menbr ane Flg %g%gﬂi%eé f%%&i%é?gﬁ)l rnLlaatg )2%}(1)&&% %Perlrbﬁ%%r, using a 5

sem dry bl50t aed. 10 t erthet astioarsfateint Was nkoncht® ®&3St nperadedCalsl Ny, skim
m | k i 50 mgITris-HCl (pH 8.0) at roomtenperature for 1 hour or nore to be
bl ock&d. PR&¥antiserum and the NRS were each dil uted 1, 000-fold using 0.1%
BSA/ PBS( - )[ooaad were allowed to react with a nenbrane overnight at room

t emper at ur e.

As described above, human AQP2 gene was cloned from
human cDNA by PCR, and it was confirmed that the obtained human
AQP2 gene completely matched that of the wild type. Further, by

20 using this human AQP2 gene, it was possible to express the Trx-
fused human AQP2 protein lacking about 30 amino acids of the N-
terminal of human AQP2 protein.

[0066]
Hereinafter, this protein will be referred to as “E.

25 coli expressed Trx/His fused human AQP2 protein” or “Trx-fused
human AQP2 protein”.

[0067]

Reference Production Example 2 Production of His-tagged human

AQP2 expressed in insect cell Sf-9 (hAQP2/His/Sf-9) See FIG. 4
30 (1))

A cDNA with a His-tagged sequence added to the 5’
terminal of AQP2 was inserted to a multicloning site of donor
plasmid pFastBacl (pFastBacl-AQP2). E. coli DH10Bac competent
cells were transformed using the pFastBacl-AQP2. With respect to

35 clones that were white on an agar plate having added therein



10[ 0078] Next day, the nenbrane was washed with a washi ng
solution, and was allowed to react with HRP-goat anti rabbit 1gG

(Bi osource, Cat. No. ALI3404) diluted 3,000-fold using 0.05% Tween-20/0. 1%
BSA/ PBS(-), at roomtenperature for 2 hours. The 15 menbrane was washed
with a washing solution and was i nmersed2in a col oring solution for
coloring. The coloring solution was prepared by dissolving 4.84 g of tris
(hydroxynﬁW‘P%nﬁ%%&R%n@?n@W@O@f way RIS PUECR 1HetheE A1 of
concent r atged s e @td Graekfibh JPA0PO PREGIMDiRahe! AbpY Bddma)f 2@el L.
For usage, 20 nL of 0. 3% 4-chl oro-1-napht ohl / met hanol and 60 pL of 30% H202
wer e addeRecembdoant AIP2 Masmid| vis mxtsarted orpurdddesi xarl TRoPdpcted 4)
Resul t s of yel antJ:had BRATRt 1 5 SRS ts of the
ELI SA perftgs(r%e%dgogg?jhsé' EJH:LF}% gﬁﬂgerl elglt {?H‘é%%‘%f%%?‘d to 2, 1%3171?%%%-fol d) of

t he seba cuipesottant haftiegh 72hbopes tiiram bhe otraynsiflesttiponwae rdaddestedi t er t he

third i ni zation, using a 96. o] i ] of

hAQP2/ T;n;l{é)r %F hlem%?-%s cel ec@?g%é%é%ﬁﬁi&&éfgby\ﬁﬁé@} ‘?%(#‘%B% ﬁéd been
formed. | runEhi®G aSsuf@Bcisdmawsiaeat i dddhet rBecsl agaiussROPhewasmintagend in
(hAQP2/ Trx),, an B) shows antjbody titers agai.nst the Sf-9 cell expressed
hAQP2 (hA /‘FPEF‘%‘F% 93‘%Pe/‘£§‘a288 'flr%frﬁcttr"rBHre%’%ralﬁgi| 10Bs CHnFGtAel  t hat t he
anti body tandefreagaféstidnesi FHYNERRM1wes rasd AGrd et Y - b nesEas edrehr ough
three 35 imuni zations to a rabbit. -_26-%40080, FIG 6 shows
the ré8ul £&Psptett sSAhgsShye GRffSoMRES 3F tﬁdnf"’l"é? R AR OB T e Rifol e
bl ood col |®ati,08a PES:F Of Rd 4285698, 1R $8¥eBEN 4 WBHR 28li8dted.N EDSPATE (A)
shows antibody titers 5 against the i munogen (hAQP2/Trx), and (B) shows
anti body tasepsrigEnesusihg the ccldlsl, aRfr exReas HAOP2E (HI&P2/ Trx/ Sf-9). The
respect | vepRlyel onal- il Badi EsnAlaneY s {dlhs phbEBLHEN R iRTRAc OPP21401,
OPP21402, 0PP21403, and OPP21404. The volunmes of the antisera were 50 ni,
52 ni, 50AQP2 anti®siwd , Fi@spediZ)vehgws lthermeshéts - final antibody titers
were ¢ nfi[roggg]by ELI SA, and it was found that OPP21403 showed the hi ghest
antibody titer. (0081] Further, the reactivity of each polyclonal antibody
agai nst eXelfergpee Hrahtttgen Ekd@R2 Br xRabbAdPpoTyglehad ardridpod8 Trx/ Hi s

control) wa gxgg nﬁag géf’é’m ern blotting. Specifically, each antigen
(hAQP2/ Tr ,g =9, and Trx/His control) transferred to a

nitrocel | ul ose nenbraseTnasteddvanah CAQRAgirotein produced in Reference

Production Example 1 was purified and used for immunizing rabbits
20 (species/strain: Rabbit/New Zealand White, sex: female, weight: 3

to 3.5 kg, obtained from KITAYAMA LABES), to produce a polyclonal

antibody.

[0069]

(1) Preparation of immunogen

25 Used as an immunogen was the Trx-fused human AQP2
protein (hAQP2/Trx) purified, using a Ni-NTA agarose gel, from
the E. coli in which expression of human AQP2 had been confirmed
in Reference Production Example 1. For the immunization, the
immunogen (hAQP2/Trx) was prepared to be 200 pg/mL, using PBS(-).

30 2.5 mL of the immunogen was mixed with an equal volume of
Complete Freund adjuvant (DIFCO, Cat No. 263810), using two glass
syringes connected by a three-way stopcock, to prepare an
emulsion.

[0070]
35 (2) Preparation of polyclonal antibody




wi th each antiserumdiluted 1,000-fold for coloring, using a 4-

chl oro-I -naphthol nethod. FIG 7 shows the results. As shown in 20 FIG 7,
all antibodi es (0PP21401, O0PP21402, 0PP21403, and OPP21404) reacted not
only to hAQP2/ Trx but al so hAQP2/ Hi s/ Sf-9. 0PP21403 had the strongest
reaction with hAQP2/Hi s/ Sf-9. [0082] Fréfmthis, anong the four types of

pol ycl onal 25 anti bodi es obtai ned above, it was considered that 0PP21403,
whi ch had edn SRPIREHIOPn SF-9 cell's and which had the strongest reaction

with hAQP2, was appirapr ighénddqin 8heB: Bk )0brékled kb WaBg body-derived
sanple. [0083] -27- [Table 1] Anti body nanme | mmunogen | nmuni zed ani nmal
For m Reactinfrpgermal hndndectegd on the back of rabbits every 2 weeks at
multiple points by 1 mL/body for immunization. After 1 week from
5 the third immunization, partial blood collection was performed
from an earlobe, and the antibody titer was checked by the ELISA
method described in (2-2) below. Further, additional
immunizations were performed, and after 1 week from the seventh
immunization, whole blood collection was performed from the
10 carotid artery. The collected blood was centrifuged at 3,000 rpm
for 10 minutes at room temperature to collect the serum. The
antibody titer of the antiserum was checked by the ELISA method
described in (2-2) below, and the reactivity in Western blotting
was examined.
15 [0071]
(2-2) Measurement of antibody titer by ELISA
The immunogen (hAQP2/Trx) prepared to be 1 ug/mL using
PBS(-) was put into a 96 well plate by 100 uL/well, to be left
still at room temperature for 2 hours or more. On the other hand,
20 with respect to the hAQP2/His expressing Sf-9 cells
(hAQP2/His/Sf-9) (Reference Production Example 2), the hAQP2/His
expressing Sf-9 cells (hAQP2/His/Sf-9) that had been dissolved in
8M Urea/50 mM Tris-HC1l (pH8.0) were plated in a 96 well plate by
10 pL/well, PBS(-) was added thereto by 100 uL/well, and the
25 plate was left still at room temperature for 2 hours or more.
[0072]
The immunogen solution was removed from the plate, 0.1%
BSA/PBS(-) was added by 400 uL/well to the plate, and blocking
was conducted at room temperature for 1 hour or more (immunogen
30 coated plate and hAQP2/His/Sf-9 coated plate).
[0073]
The antiserum obtained through partial or whole blood
collection was diluted by 1,000-fold using 0.1% BSA/PBS(-), and
was subjected to eight serial dilutions at a common ratio of 3

35 (dilution series: 1,000-fold to 2,187,000-fold). As a control



hAQP2/ Hi s/ Sf-9 Trx/Hi's control OPP21401 E. coli expressed Trx/H's fused
human AQP2 Rabbit Serum 0PP21402 E. coil expressed Trx/H s fused human
AQP2 Rabbit Serum
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serum, Normal Rabbit Serum (NRS) was diluted and prepared in the
same manner (dilution series: 1,000-fold to 2,187,000-fold).
[0074]

The blocking solution was removed from the 96 well
plate, and the dilution series of the antiserum or the NRS was
added by 100 uL/well, and the mixture was allowed to react
overnight at room temperature.

[0075]

Next day, the 96 well plate was washed three times with
a washing solution (0.05% Tween-20/0.9% NaCl), Horseradish
peroxidase (HRP)-goat anti rabbit IgG (Biosource, Cat. No.
ALI3404) diluted 10,000-fold using 0.05% Tween-20/0.1% BSA/PBS(-)
was added by 100 uL/well, and the mixture was allowed to react at
room temperature for 2 hours. Next, the plate‘was washed five
times with a washing solution. Then, a coloring solution obtained
by dissolving OPD tablets (Sigma, Cat. No. P8287) in a substrate
dilution solution (citric acid monohydrate 7 g/L, NapHPO4*12H,0
23.89 g/L, 0.015% H,0;) at 1 mg/mL was added by 100 uL/well to
allow coloring to proceed at room temperature for 5 to 10 minutes.
2 N H,S04 was added by 100 uL/well to stop the reaction, and the
absorbance at 492 nm was measured using an iEMS Reader MF (Lab
systems).

[0076]
(2-3) Examination of reactivity by Western blotting

The immunogen (hAQP2/Trx) and a Trx/His control
(obtained by substituting an AQP2 portion with a C-terminal
portion 743-968 of PKD2 protein, that is, PKD2 with a Trx/His tag
added thereto) were diluted to 10 ug/mL with a 2-mercaptoethanol
containing lysis buffer for electrophoresis, and the mixtures
were heated at 100°C for 5 minutes. The antigen solutions and a
molecular weight marker (Bio-Rad, Cat. No. 161-0373) were applied
to a 15% acrylic amide gel by 10 pL/well, and the samples were
analyzed by electrophoresis at 25 mA/gel.

[0077]



0PP21403 E. co/i expressed Trx/H s fused human AQP2 Rabbit Serum + -
0PP21404 E. coli expressed Trx/H s fused human AQP2 Rabbit Serum

Ref erence Production Exanple 4 Muse nonocl onal anti body agai nst hunman
AQP2 5The Trx-fused human AQP2 protein (hAQP2/ Trx) produced in Reference
Production Exanple 1 was purified and -25-
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After the electrophoresis, one gel was stained by CBB
G-250 stain (Bio-Rad Cat. No. 161-0786), and the proteins in
another gel were transferred to a 0.45 pm nitrocellulose membrane
(Bio-Rad, Cat. No. 162-0115) at 200 mA for 1 hour, using a
semidry blotter. After the transfer, the membrane was immersed in
a 5% skim milk / 50 mM Tris-HCl1l (pH 8.0) at room temperature for
1 hour or more to be blocked. The antiserum and the NRS were each
diluted 1,000-fold using 0.1% BSA/PBS(-), and were allowed to
react with a membrane overnight at room temperature.

[0078]

Next day, the membrane was washed with a washing
solution, and was allowed to react with HRP-goat anti rabbit IgG
(Biosource, Cat. No. ALI3404) diluted 3,000-fold using 0.05%
Tween-20/0.1% BSA/PBS(-), at room temperature for 2 hours. The
membrane was washed with a washing solution and was immersed in a
coloring solution for coloring. The coloring solution was
prepared by dissolving 4.84 g of tris (hydroxymethyl)
aminomethane, 5.84 g of sodium chloride, and 3.36 mL of
concentrated hydrochloric acid in H,O to obtain a total volume of
1 L. For usage, 20 mL of 0.3% 4-chloro-l-naphtohl/methanol and 60
uL of 30% H,0, were added to 100 mL of this coloring solution, and
mixed.

[0079]
(2-4) Results of polyclonal antibody preparation

FIG. 5 shows results of the ELISA performed on the
dilution series (1,000-fold to 2,187,000-fold) of the sera
collected through the partial blood collection performed after
the third immunization, using a 96 well plate on which a solid
phase of hAQP2/Trx or the Sf-9 cell expressed hAQP2
(hAQP2/Trx/Sf-9) had been formed. In FIG. 5, (A) shows antibody
titers against the immunogen (hAQP2/Trx), and (B) shows antibody
titers against the Sf-9 cell expressed hAQP2 (hAQP2/Trx/Sf-9). As
seen from the results, it was confirmed that the antibody titer
against the immunogen was sufficiently increased through three

immunizations to a rabbit.



intraabdomnally injected for inmunization to mce (species/strain:

Mouse/ Bal b/ c, sex: fenmale and nale, obtained from SLC), and a nonocl onal
anti body was produced through cell 10 fusion with nouse nyeloma cells (cell
| i ne nane: P3Ul, obtained fromATCC). [0084] (1) Preparation of nonocl onal
anti body (1-1) Inmunization 151 nlL of 42%- i mmunogen (hAQP2/ Trx) prepared in
Ref erence Production Exanple 3 (1) was intraabdominally injected for

| nmruni zat i[6A80b ten m ce (species/strain: Muse/Balb/c, sex: female and

mal e, obtained from.pLC) three tthge§%%ﬁgc(r§yog Eﬁ‘?i(p?-as%a%??e%ﬂe% ggl §

fusion, hAQP2 was inhjecte Oy about /body 20 as t ast i nmuni zation
W t hout usiinglan medjneranftef 0085 whole2hl@sl [coldsibhon -p-foypgdeafird ona

cells (cell line me: P3UL . obtaine om ATECC) : st 1
week bef ortt‘ecﬁ?‘fenttaféilg'ﬂ‘?néﬁ%t%?ﬂ‘t u?%g‘pfldn ?O%ngﬁ%%iﬁe a&‘gigs%#ﬁ?day of
the cebl fagsiipst tHe Wamunogénr (rbPertex) a aric r(BIcepews hatt ibedynbikersyel ona
cells had 5 sufficient viability. [0086 A St ngl e use
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ether, di %QE@EE% 18218050 edhainlaieanébtdieedhad thss stiineewese enanesd y
taken out. The spleen 10 was finely chopped with scjssor and passed
t hr ough a@?ééﬂoﬁeﬁ?ﬂzﬁ‘lﬁgouﬁ)mﬁﬂ 3. oRRRARIE 240G -t oS V?ﬁ}lﬁ?ﬁe%g% s
suspensi on RS 14 aRiLshert Os2 D, B RENtdd WBAMLONréshactard1yas
centrlfugea. Tﬁen, t he supernatant is discarded, and the precipitate was
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was added [bheiLét o, and the mixture was centrifuged. Then, the cells were

2gfggg7rjth RPM 16§8r@§§£PWjQPQEESE§QEQFQQegaEﬂ ﬁ@&&gldHAlnanIbJ§§w 1640.

against each type of antigen (hAQP2/Trx, hAQP2/Trx/Sf-9, and

15 Trx/His control) was examined by Western blotting. Specifically,
each antigen (hAQP2/Trx, hAQP2/Trx/Sf-9, and Trx/His control)
transferred to a nitrocellulose membrane was allowed to react
with each antiserum diluted 1,000-fold for coloring, using a 4-
chloro-1-naphthol method. FIG. 7 shows the results. As shown in

20 FIG. 7, all antibodies (OPP21401, OPP21402, OPP21403, and
OPP21404) reacted not only to hAQP2/Trx but also hAQP2/His/Sf-9.
OPP21403 had the strongest reaction with hAQP2/His/Sf-9.
[0082]

From this, among the four types of polyclonal

25 antibodies obtained above, it was considered that OPP21403, which
had been expressed in Sf-9 cells and which had the strongest
reaction with hAQP2, was appropriate for detection of AQP2 in a
living body-derived sample.

[0083]



On the ot
transferr

her hand, 50 to 100 nlL of the P3U culture solution was
ed to a 50 nL centrifugation tube, and subjected to centrifugation

to collect cells. The cells were washed once with RPM 1640, and then
re-suspended in RPM 1640. 25 The suspension of the spleen cells and the
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The Trx-fused human AQP2 protein (hAQP2/Trx) produced
in Reference Production Example 1 was purified and
intraabdominally injected for immunization to mice
(species/strain: Mouse/Balb/c, sex: female and male, obtained
from SLC), and a monoclonal antibody was produced through cell
fusion with mouse myeloma cells (cell line name: P3Ul, obtained
from ATCC).

[0084]

(1) Preparation of monoclonal antibody

(1-1) Immunization

1 mL of the immunogen (hAQP2/Trx) prepared in Reference
Production Example 3 (1) was intraabdominally injected for
immunization to ten mice (species/strain: Mouse/Balb/c, sex:
female and male, obtained from SLC) three times every 2 weeks. 3
days before cell fusion, hAQP2 was injected by about 20 ng/body
as the last immunization without using an adjuvant.
[0085]
(1-2) Cell fusion



25Next day, each of the plates was washed three tinmes using a washing

sol ution, HRP-goat anti nouse 1gG (Bio-Rad, Cat. No. 170-6516) that had
been diluted 5,000-fold using 0.05% Tween- 20/0. 1% BSA/ PBS(-) was added to
the plate in an anount of 100 pL/well, and the m xture was allowed to react
at roomtenperature 30 for 2 hours. The2a§-the plate was washed five tines
with a washing solution. An OPD tabl et-dissolved col oring solution, which
had been prepared i Moussimy¢komangahds (eellhdingcdane HédUiln RRERINS e

Product i orhgﬁa‘q?&@) 3vd:2) 5‘“?“0’%& i%ﬁ"’fi%aggd?%é& tagopbat& Pyeud@nPLiNg! |, to

all ow col oring to procee m nutes at 35 room tenperature. 100
pL/ wel | ofcud tiNrét2 SO Wgs FESARBME ol &eii0op Qrhdhe- 8oy ok ddid eellThepion hdt

absorbance at 492. nm was .neasure i [ L :
0002] vere erar B ShalRr R ARoRY bt | nBa00 Sy dfont ERLIYHRIT)
t he hAQP2/ddifshiSiedt caatadiplyat e were sel ected for cloning. [0093] (1-4)
Hybri doma clg l]ng Hybri doma cl oning was perfornmed by a limting dilution 10
net hod. [d@@ ? | mmune mce (male) anesthetized with ether were
di si nfected using 7@%eh§iBéGlousandéhere hathatthRad sqdrednmuateed |l | 1t-aken
out. Feeder cells were pregared t hrough simlay, rations in the

spl een cely) pPeparYady anechoatierd U¥ad PRPYY- glséggggge%ms&éw ?éh s of a

singl e NOWSBaNBI € difa SeReRdEd: £ fhedh 4Peri1fy 1AKerGitRPMhd 6ilecand
were seeded on four 96 well culture plates in an anmount of 100 pL/well.
Cel | s1Pn tae pérely vahappedswith (scipsozBovandeias P8praf | {heRydy 8dsteel-

accor danceewht by t s, 1'6“[@953‘.30&9»@19'1'6%0 2HbhR{1e-a386ded Tl saBu fonof 100
pL/well onto a 96 we culture plate on which the feeder cells had been

seeded, amst hvansferregete aul? uiledeatrifeoapionstagbg and was
centrifuged. Then, the supernatant is discarded, and the

precipitate was loosened thoroughly through tapping with a finger.

15 4 mL of 0.747% NH,Cl was added to the precipitate, and unnecessary
red blood cells were hemolyzed by slightly pipetting the mixture.
Then, 6 to 7 mL of RPMI 1640 was added thereto, and the mixture
was centrifuged. Then, the cells were washed with RPMI 1640 again,
and re-suspended in about 10 mL of RPMI 1640.

20 [0087]

On the other hand, 50 to 100 mL of the P3Ul culture
solution was transferred to a 50 mL centrifugation tube, and
subjected to centrifugation to collect cells. The cells were
washed once with RPMI 1640, and then re-suspended in RPMI 1640.

25 The suspension of the spleen cells and the suspension of P3Ul
were combined to be a volume of about 30 mL, and the mixture was
centrifuged. The supernatant was discarded and the precipitate
was loosened thoroughly through tapping with a finger. 2 mL of
50% PEG Solution (Sigma, Cat. No. P7181) was added to the

30 precipitate over 30 seconds, while agitating the mixture well,
and the mixture was further pipetted for 30 seconds. Then, 5 mL
of RPMI 1640 was added to the mixture over 2 minutes, 5 mL of
RPMI 1640 was further added thereto, the mixture was left still
at 37°C for 3 minutes, and then the mixture was centrifuged.

35 [0088]



[ 0095] d oning and screening were repeated several tines, and 25 wells that
were positive in the screening and were confirnmed to contain a single clone
t hrough m croscopi c observati on were selected. This clone was cl oned again
by the limting dilution nethod. Then, in the next screening, it was
confirmed that all wells in which cell22%xisted were positive and wells in
which 30 cells did not exist were negative. A single clone was sel ected
fromthis plate andThassersrdtastedaasliscasAed| il thenCrbblyHiodEci ng

hybri doma'sugggggéd {5 hbott! ¥6d 2@ (7Y Bt doFr C ol Ur Ro SO1 4H08aR)) - addput 40 i

of this solutron was transferr to a 50 nL centrifugation tube, and
centrif ugad%arcs REML difgor, acnd ethet to200 ammrftorfsthe neglEls tgscelad t he

cell's (hyhr] g%én,??zﬁ\gﬂg‘iéfgﬁ?ugﬂg[@at%ggp%%d JA+3r8h 2 %7o% gl by emker

(JUJI FI EED, 8 suspension was dispensed I nto three
cryot ubes (lop, indubamndrpr eANYO,eMCORLVATLY . The ragemifagpbioen sengfitioe

centrifuged supernatant S pr rved at_ 4C and subje t,0 i body
typi ng and2fes %Wnteﬁ‘}p(?trﬁ%ﬁﬁ‘?' 1@%S 9’?]“’(3{1%)% l@flfs'f}g'fféxlegﬂ&of?g%%i on

I n order tjgogbtain a purified antibody to be used for establishing an ELI SA
assay system the hybridona obtai ned above was injected into mce and
ascites cdita) MMgllodYyECRRSUHY of 15 anti bodi es was col | ected. [0098]

Specifically, aboutagfefli QfedkN@oCeb|afpd bR 60 Ud1aN FLUBY LI dtoranecul t ure
solution) prepared in (3-4) was centrifuged at roomtenperature at 1200 rpm
for 518 nikime, Peintalieact tt hecang [Pssdblieyin ivdSiR)LY P& £9TREShed once

W th PBS( oL B8E Es MErarH SRENESEL oM o Babk P1atRBSE boredéh b tHe aulaw s of

t he suspension were injected into the peritoneal cavities of three male
m ce. Eaclsupbrndveamt sashadlbeeted fivompeasdh oifddl [bp PRFERIREN ANAHVAMEe with

pristine ind: 14- 18l rammLh CaR; uph9BredAo1ulRon 25¢ £HR40) by
0.5 nL/ bo%yrggn}%%st %g aysﬂbr%r‘to%ggtg eﬂggg'l I%Bi Hﬁgcti oen. [0(1)199.]on
Asci t es wendtuont | suiesthatben vae wedesandl ihethebhdesend ofredidngi eedi nj ect ed

steri 181 y ERaraebEet o dnel PTbuEF MokiEat R taf SaRRRE THIBINPRSIAICT 6
m nutes t 0.csl BEEIPES (SYpebnhe amted.
[0090]
The blocking solution was removed from the immunogen

coated plate and the hAQP2/His/Sf-9 coated plate produced in a

20 manner similar to that described in Reference Production Example
3 (2) (2-2), the culture supernatant was added to each plate by
100 pL/well, and the mixture was allowed to react overnight at
room temperature.
[0091]

25 Next day, each of the plates was washed three times
using a washing solution, HRP-goat anti mouse IgG (Bio-Rad, Cat.
No. 170-6516) that had been diluted 5,000-fold using 0.05% Tween-
20/0.1% BSA/PBS(-) was added to the plate in an amount of 100
pL/well, and the mixture was allowed to react at room temperature

30 for 2 hours. Then, the plate was washed five times with a washing
solution. An OPD tablet-dissolved coloring solution, which had
been prepared in a similar manner to that described in Reference
Production Example 3 (2) (2-2), was added to the plate by 100
uL/well, to allow coloring to proceed for 10 to 30 minutes at

35 room temperature. 100 pL/well of 2 N H,SO, was added to stop the



Then, red blood cells in the precipitate were henol yzed using 0.747% NB4C1,
as in the feeder cell preparation. The cells were washed with RPM 1640,
and then suspended in 3 nL of a cell bunker. The suspension was di spensed
into three cryotubes by 1 nL, 35 to be preserved in liquid nitrogen.
Ascites of the other two mce -32- werd3®-centrifuged at roomtenperature at
3000 rpmfor 10 m nutes to collect supernatants. The supernatants derived
fromthe thenetionceThene fPreesbsvctante 4¢ 4pR1B0|vwaEs MeaghradtiHwWy thepi ng
The obtain t i badi e_cl hfied into subclass and L chain types,
usi ng ant r&%% a#)eg:f géﬂg{)éfft%igﬂ &3, M k chain, and | chain)

(Bl ONETI C3poapti sera. [0101] 10The bl ocki ng solution was renoved from an

i mmunogen coated pl gt rqQdyced_in_a si.m|ar t ' ence
Producti on Exanpl e %e%) tg()'?lqéj’”?r?hgo%]u 0 goglgg{e}?ﬁgeag{n&gﬁ%%%ﬁne %Tt%&( 1- 4)
was adged ptiheeeind i theahAQPR M s ASE -B0Boatédvgllatandend | spiedttied Ferct
overnight at roomtenperature. Next day, the 15 plate was washed three
times witl82AShi ng sol ution. Each of the anti-mouse Ig (1gd, &Ra, &b,
G, M k glgbp; and | chain) antisera was diluted 1,000-fold using 0.1%
BSA/ PBS(-), and 100 pL of each of the dilutions was added to a well. The
m xture wdd-4) | Bygidomar €4eRind room tenperature for 2 hours, the plate was
20 washed three ti ] i ésolg;étﬂf' 8Pme iRy G0atimaBihg ra@bkiti ohgG
di l uted 10, 000- f ol gﬁgg%%&bég\g?/oﬁﬂggﬁ 20/ 0. 1% BS?/R’PBS(-) wasgadded by 100
pL/ wel®, aetdhofhie nmi xture was allowed to react at roomtenperature for 2
hour s. Ne>tt0 gﬁie pl ate was washed five tinmes with a washing solution, an
OPD t abl et-8| ssol ved coloring 25 solution that had been prepared in a
similar manner to thahune nRefeer(mate) Rrodibeitdnedirygl ether2yeye-2) was

added thereto Ln_an. ampunt Q. pL/ , |.ls0 i 0 proceed at
room terrpgrlﬁﬁﬁ#%c?eoq PO Hi ?1@% e‘%&lafg’ \Sﬂﬁ#é\eﬁe 0?1 ag #’%%gplvr%ggadded to stop
t he react is@aridaly ttakeabsat bafeedat d@PLsnwemaspnepstatedh3oughi signilee | EMS
Reader MF (Lab systens). [0102 Thas h xhi b 1. t

strang@st Oé)g’ée{:’r%/ﬂ% ARerd E}é‘?e#ﬁ?é’d Cdlt REFRALSY cf“%gltslogncgé%léﬁgflnﬁgf t he
anti body. (102933b3k .( 1sFledixa@1nat bona afirgplecinbise twersf ransilbpelyddsy ivest ern
blotting

about 40 mL of 10% FCS/RPMI 1640, and were seeded on four 96 well
culture plates in an amount of 100 pL/well. Cells in the positive
wells in (1-3) above were serially diluted in accordance with the
20 number of cells, and were seeded in an amount of 100 uL/well onto
a 96 well culture plate on which the feeder cells had been seeded,
and the cells were cultured at 37°C in 5% CO,.
[0095]
Cloning and screening were repeated several times, and
25 wells that were positive in the screening and were confirmed to
contain a single clone through microscopic observation were
selected. This clone was cloned again by the limiting dilution
method. Then, in the next screening, it was confirmed that all
wells in which cells existed were positive and wells in which
30 cells did not exist were negative. A single clone was selected
from this plate and was established as a monoclonal antibody
producing hybridoma.

[0096]
The established hybridoma was serially cultured to

35 expand in 10% FBS/RPMI 1640 to make about 50 mL of a cell culture



-33- Western blotting was perforned in a simlar manner to that in

Ref erence Production Exanple 3 (2) (2-3), and bl ocked nenbranes were

al lowed to react overnight with the culture supernatant obtained in (1-4)
at roomtenperature. Next day, each 5 of the nenbranes was washed with a
washi ng solution, and was allowed to redict with HRP-goat anti nouse |1 gG

di luted 3, 000- foI d using 0.05% Tween- 20/ 0. 1% BSA/ PBS( - ) room

t enper at us@lasion (hrs.dompecyhiHien 56 LWEEOMas hABOW 149 mgth sol uti on,

and col ori 10
descri bed Sgguﬁ?e?’c@nsg\gﬁg ﬁg%%ﬁ%dﬁgrgrgqg[' gce(?it;ﬁ%ﬁba{%r?g%ggf Eﬂgj&t Resul t of

{nﬁnocl ona:ceamrnﬁmggdbmteprapat tempelatorghat hie2 (b ap éﬁér%tmé’r‘ﬂé:est% cl ones of
e nonocl o nt.i bo bri omt5 ten
NAGPD! Tr x IR T @ Re SRR o, SR B EE Sl R pR00 L 05 a02.
gggzitzglzb@dl ascel bdungerf (ouJ I héIEli;Dbr Cdbmaéo WBLE -Aameand VR $0$Pamgion

, respectively.. For_ each of P 01 A ubcl ass wa
| gGl and I‘_"’aéha?ﬁp‘\?%sse(i T8I FhTeD 98P Eglz 4b%peg}c‘i"f ?igl éeés)szeorf‘;elah i >

anti Bo(cjii esivane ﬁémg@ﬁ,dbhyh phastiennodl thid icegtrAsugddvsupernBt&nt BvaSbot h
anti bodies reacted wt ot h of hAQP2/ Tr Q32/H | s/ Sf - d| d not
react wit PrESeFYediat &t ABH. S 'ﬁ’ﬁ% <'i“%:'i ohePHad 4 ﬁ" S%fe & two

t ypes of m@@@ho% [antl bodi es obt ai ned above are anti bodi es specific 25 to

hurranlOAqu[.ooL)m Tabl e 2] Anti body nane | mmunogen | nmuni zed ani nal

(1-5) Ascitic fluid collection
In order to obtain a purified antibody to be used for
establishing an ELISA assay system, the hybridoma obtained above
was injected into mice and ascites containing large amount of
15 antibodies was collected.
[0098]
Specifically, about 10 mL of the cell culture solution
(hybridoma culture solution) prepared in (3-4) was centrifuged at
room temperature at 1200 rpm for 5 minutes, to collect the cells
20 (hybridoma). The cells washed once with PBS(-) were re-suspended
in 1.5 mL of PBS(-), and 0.5 mL aliguots of the suspension were
injected into the peritoneal cavities of three male mice. Each of
the mice had been intraperitoneally injected in advance with
pristine (2, 6, 10, l4-tetramethylpentadecan; Sigma, Cat. No.
25 T7640) by 0.5 mL/body at least 3 days before the cell injection.
[0099]
Ascites were collected when the sizes of the abdomens
of the mice injected with the cells were at a maximum. Ascites of
a single mouse was taken sterilely, and was centrifuged at room
30 temperature at 1200 rpm for 5 minutes to collect a supernatant.
Then, red blood cells in the precipitate were hemolyzed using
0.747% NH,Cl, as in the feeder cell preparation. The cells were
washed with RPMI 1640, and then suspended in 3 mL of a cell
bunker. The suspension was dispensed into three cryotubes by 1 mL,

35 to be preserved in liquid nitrogen. Ascites of the other two mice



Form React lvity hAQP2/ Trx hAQP2/ H s/ Sf-9 Trx/H s control O0PM21401 E.
coli expressed Trx/H s fused human AQP2 Mouse Ascites + 0PM21402

-32-

were centrifuged at room temperature at 3000 rpm for 10 minutes
to collect supernatants. The supernatants derived from the three
mice were preserved at 4°C.
[0100]
5 (1-6) Antibody typing

The obtained antibodies were classified into subclass
and L chain types, using anti-mouse Ig (IgGl, G2a, G2b, G3, M, k
chain, and 1 chain) (BIONETICS) antisera.
[0101]

10 The blocking solution was removed from an immunogen
coated plate produced in a similar manner to that in Reference
Production Example 3 (2) (2-2), the culture supernatant obtained
in (1-4) was added thereto in an amount of 100 uL/well and
allowed to react overnight at room temperature. Next day, the

15 plate was washed three times with a washing solution. Each of the
anti-mouse Ig (IgGl, G2a, G2b, G3, M, k chain, and 1 chain)
antisera was diluted 1,000-fold using 0.1% BSA/PBS(-), and 100 pL
of each of the dilutions was added to a well. The mixture was
allowed to react at room temperature for 2 hours, the plate was

20 washed three times with a washing solution, HRP-goat anti rabbit
IgG diluted 10,000-fold using 0.05% Tween-20/0.1% BSA/PBS(-) was
added by 100 uL/well, and the mixture was allowed to react at
room temperature for 2 hours. Next, the plate was washed five
times with a washing solution, an OPD tablet-dissolved coloring

25 solution that had been prepared in a similar manner to that in
Reference Production Example 3 (2) (2-2) was added thereto in an
amount of 100 uL/well, to allow coloring to proceed at room
temperature for 10 minutes. 100 pL/well of 2 N H,SO, was added to
stop the reaction, and the absorbance at 492 nm was measured

30 using the iEMS Reader MF (Lab systems).

[0102]
Those that exhibited the strangest reactions were
determined as their subclass and L chain of the antibody.
[0103]
35 (1-7) Examination of specificity of antibody by Western blotting



E. coil expressed Trx/H s fused human AQP2 Mouse Ascites + - -34- (3)

Purification of nonocl onal anti body 4 mL of a Binding Buffer
(3.3 MNaCl1/1.5 Mglycine, NaOH 8.5 g/L) was added to 2 nlL of the nouse
ascites collected in (1) (1-5) above, and the m xture was left still at

room5 tenperature for 2 hours, and the®centrifuged under a condition of
3,000 rpm 30 mnutes, and 4C to collect a supernatant. This supernatant
was filtered with aWesisrmmrkattisg wamdekiormed i® & Proter nraSIHtar ose

col um whighihad Rean-cddi bLhERL e @xaﬁl%f@s:ﬁ Wt oot be, ahiey ®18crdang

Buffer. The columm was washed with the 10 Binding Buffer, eluted with an
El uti on Bufeibrai®s oveRsd altaved Nee rEsRteewennidghiid wiikhebihit@tyFUk€utral i zed

with 2 M -gug)ﬁrngp&@ ldﬂﬂ:ta?t %Sixgi ly&ﬁ%t%@&ﬁ'%em%e%a%ﬁ@ﬁ%xtt . ieta%h
absor bance at a wavel engtﬂ of 280 ri'mwas neasured to obtain an 119G
concenbr atdfotheshengprdnesc whs uvashesh wiidhnal wadhdingwsol8f dam.7 jandg@as

concentrati.,qn m.) =.0Dal ov e I i X 8
Experi menta O}“:zé(ggné) el)efl%t gﬁ#ﬁs@n%rﬂo(%f ag%g{ﬁ;&(#‘en‘ige( %\%3%5%&23[ ,%%ﬁsiold
I n order twipgoopdidy Tweentpo/@athdsagPBScondidt aoesmotepmunadysei €okiney
di sease (PKD), it _was exam ned whet her aquaporin 2 (AQR2) .can be.used as
one candi cﬁ’é’f‘%sprécth&i Weﬂgrﬁ%ﬁﬁské’@ﬁ?érwq#’eadf”?g?s@ ﬁ%:lé‘%tﬁ'glrl’a?\n%ssay
system ( Eldo38)iti§iwl allowed to proceed using a similar method to that

10 described in Reference Production Example 3 (2) (2-2).

[0104]

(2) Result of monoclonal antibody preparation

Through the above operations, two clones of the
monoclonal antibody producing hybridoma were established, from

15 ten hAQP2/Trx immune mice. These hybridomas were named OPH21401
and OPH21402, and antibodies produced from the hybridomas were
named OPM21401 and OPM21402, respectively. For each of OPM21401
and OPM21402, the subclass was IgGl and L chain was x chain.
[0105]

20 The specificities of these antibodies were examined by
Western blotting. As shown in FIG. 8, both antibodies reacted
with both of hAQP2/Trx and hAQP2/His/Sf-9, and did not react with
a Trx/His control. Therefore, it is considered that the two types
of monoclonal antibodies obtained above are antibodies specific

25 to human AQPZ2.

[0106]
[Table 2]
Antibody Immunogen Immunized Form Reactivity
name animal hAQP2/ | hAQP2/His/ | Trx/His
Trx Sf-9 control
E. coli expressed
OPM21401 Trx/His fused Mouse Ascites + + -
human AQP2
E. coli expressed
OPM21402 Trx/His fused Mouse Ascites + + -
human AQP2




25 an anti body agai nst aquaporin 2 (AQP2) can be established, and whet her
PKD pat hol ogi ¢ conditions can be actually nonitored using the assay system
[0109] For the ELISA, a polyclonal antibody (antibody nanme: 30 0PP21403)
(see Reference Production Exanple 3) and a nonocl onal anti body (anti body
name: OPM21401) (see Reference Producti3r Exanple 4) were used which had
been respectively produced by: cloning the human AQP2 gene, adding a Trx
ta]g t o t hd 3N Perifinationepfdgiongsleaadi aptibpdy. f used AQP2 protein" (see
Reference -35- Pro i L r i t/hexgT, waged gene in
E. coli, and i muni g% %b{igtigagﬁ%llérﬁ%r\?m%tghﬁﬁﬁebagrlc{gdgelgx%% ot ej ﬁ.g[01lo]
As a standabd proteiln es afddedEltioSR mb ofEIhef mouge hagytes spoleftepd in

expressed in E coli was . t : ekl g1t human AQP2
protein " ﬁ/&@?gl I—@s/‘%’fo—\@' %é@gt}ﬁ:?%%gﬁgé ﬁéodﬁgf?i Sgﬁgaﬁ%%?@g) expressed in
|( Esi;:tséiekbap&aﬂmu?@msedho@mlh]nd( theTesrg rfifnged t wilds i egnéheiqm | SA 10
- am_nation of test sanple pracessing c LLion lpce
AQP2 i's a_oﬁeﬁbb%(ﬂerp&'o gi BErsed 3 g ?retrﬁ?rcgﬁg,gc%o%dsl%pfegﬁg Erid T8
$0! ;Jbl | Ix z Ifggeﬁ%’é’a%ﬁ st el oerd arlehuai e am dudten| woid ispplded Uream
riton X- NP- Tween- 20, guanj di pe_hydrochl ori n DS) .. which do
not af fecf rf’fﬁélﬁ's%a‘i?%%f’é?nc WELg atr‘ﬁ“% Fe ﬁﬁﬁ?f%‘bagt(?%f |§8a%‘?‘§/"’}n‘!ae
liqui d (hQQER- the/atlov %ﬂﬁ&ﬁxﬁ%@ﬂ‘)ﬁ‘e@bt ariRe dobims Use Rdishgd WitiPBSe
"hAQP2-Hi s/ Sf-9", which is a human AQP2 protein buried in rane of an
i nsectO cePindipg BUFfemxedluled Weth apf ELRE FaB6HET s Jcﬁﬂﬁa}%zgf%g (E}J?%'a,
Triton X-168.6162), and immediately neutralized with 2 M Tris. The eluate

was dialyzed against 0.1 M NaHCO3, then its absorbance at a
wavelength of 280 nm was measured to obtain an IgG concentration

using the calculation formula below.

15 [0107]
IgG concentration (mg/mL) = ODyg value of IgG solution
x 0.714.
[0108]
Experimental Example 1 Establishment of aquaporin 2 (AQP2)
20 ELISA

In order to promptly monitor pathologic conditions of
polycystic kidney disease (PKD), it was examined whether
aquaporin 2 (AQP2) can be used as one candidate protein of
biomarkers for the disease, whether an assay system (ELISA) using

25 an antibody against aquaporin 2 (AQP2) can be established, and
whether PKD pathologic conditions can be actually monitored using
the assay system.

[0109]

For the ELISA, a polyclonal antibody (antibody name:

30 OPP21403) (see Reference Production Example 3) and a monoclonal
antibody (antibody name: OPM21401) (see Reference Production
Example 4) were used which had been respectively produced by:
cloning the human AQP2 gene, adding a Trx tag to the N-terminal

thereof, producing “Trx-fused AQP2 protein” (see Reference



NP- 40, Tween-20, guanidine hydrochloride, or SDS) in equal volunes, the

m xture was diluted 10-fold using 10% FBS/ 0. 1% BSA/ PBS, and an ELI SA was
performed. Then, the coloring was neasured as the absorbance at a

wavel ength of 492 nm 25[0113] FIG 9 shows the results. [0114] As can be
understood fromthe results, it was cof3rnmed that, conpared to using Urea
or guani di ne hydrochloride, AQP2 30 could be solubilized fromthe nembrane
m)rﬁ ef f iTcP@reﬁWtqund?xampée hi hHer eypepasifeiheadT®-kqnst 196281 10 sur f act ant
such as Trjton _QQ‘W"_A' lweepn- i a j Ak iGi.ant s),
or sodi umclgégéc%gfdlsu g? él?%D%bb}hw?cﬁnggnédgg%?gnf%sr%ﬁdglcl:&? gntﬁfléﬁi.used?
I35[0135] t[03go](%l- 2) Exam nation of stabilizer in ELISA assay system

n order to be able,to_s . S i 4aaed jSupg [
(AGP2) by ELISA  oxii Aot anrs PR Gl Hors Phes U el as B AR ot 1
to be sisegrbeeitheexpressednin Kisicodiawps iumeds ahks ibepptrpdilg)e His-

Speci fically, et her tabilizer, d t,0 | ffer (0.2%
BSA / 10 ﬁﬁéﬁﬁ#&h‘}m%’ f&P r PR ( g?%:?s%%?gct ég%lﬁe}{éc%%%n?%g in 'Ehe

ELI SA ass®@yoaystfsn \Haempiant peskpressd0 addimsgpotachlds 83619 »¥as psk@a, Triton
X-100, NP-40, Tween-20, guanidine hydrochloride, and SDS) to the first

buf fer at [\%ull%us concentrations (dilution ratio relative to 1%

concent r atiiQnedts fifrd esthBiigthg thé-koish 1/8-fold, 1/16-fold, 1/32-fold,
1/64- fold, and 1/T28-fold); and neasuri ng t he .absor bgnc.e of the 15 subject
? ition

prot el (AdP2) Bramingkiepehft et SAIRLAMTIIPEFAPI con

Since AQP2 is a membrane protein buried in a membrane,

conditions for solubilizing AQP2 from the membrane using various
solubilizers (Urea, Triton X-100, NP-40, Tween-20, guanidine
hydrochloride, and SDS), which do not affect the assay system,
15 were examined.
[0112]
Specifically, a liquid (hAQP2-His/Sf-9 suspension)
obtained by suspending, in PBS, “hAQP2-His/Sf-9”, which is a
human AQP2 protein buried in a membrane of an insect cell, was
20 mixed with each of the various solubilizers (Urea, Triton X-100,
NP-40, Tween-20, guanidine hydrochloride, or SDS) in equal
volumes, the mixture was diluted 10-fold using 10% FBS/0.1%
BSA/PBS, and an ELISA was performed. Then, the coloring was
measured as the absorbance at a wavelength of 492 nm.
25 [0113]
FIG. 9 shows the results.
[0114]
As can be understood from the results, it was confirmed
that, compared to using Urea or guanidine hydrochloride, AQP2
30 could be solubilized from the membrane more efficiently and at a
higher yield when, as a solubilizer, a surfactant such as Triton
X-100, NP-40, or Tween-20 (which are nonionic surfactants), or
sodium dodecyl sulfate (SDS, which is an anionic surfactant) was
used.
35 [0115]



The subject protein was prepared by: conpletely solubilizing a suspension
of the hAQP2/ Sf-9, which is a human AQP2 protein buried in a nenbrane of an

insect cell, with the 20 above-described sol ubilizer SDS; and diluting this
m xture 2,000- fold using 0.1% BSA/PBS to elimnate the influence of SDS.
[0118] FIG 10 shows the re¥uits. As shown in FIG 10, when

used as a stabilizer added to the first buffer, nonionic 25 surfactants

such as Trilt3h Bxapg@atipnief stabitigen- B Hl{cReaSeadY 7% Y¥ilasur enent

sensitivity at conceptsaid,ons 8@Uabid & Plkthbopafieddid @n638hiilikbaon
ratio: 1/16), whereas Urea, guanidine hydrochloride, and SDS deteriorated
t he col or isngiedhusotieinnda0Re} diiERd At hesaminatiPR o K-CRRIUCE R avor abl e as

t he stabil]| 0 dgqgf LT ! , 1t was
det erm negeéﬁé‘?{r& %’/ofggi@/ érﬁ/l%%?Ai% ‘%@d%ﬁl%gﬁ g(bflloig{%q%%a gﬁ/li%fl s-HCL (pH
8.0) i5 fasdnabdk eprmariyeahtilsedbuffer to be used in the ELI SA assay. [0119]
35 (1-3) H@T@ ]AQDZ assay system by Sandwi ch ELI SA -37- I n
(1-4) to ({ : ? descri bed bel ow, the followi ng ELI SA assay system was used
in ELI SA standard pspéeifiexdy, nahetiner teestabahjter exabenadden, takte

conparison_ exam nation Wth st ern bl | ng. 0120 U ELI SA
assay systeéppt butfer QO'z“sl%#pjﬁtg)f m& %%ﬁgngp %ﬁ %B}%@& )rg\gﬁanti body:
053/254?3) a@fﬁ@@é ?theg:\tcoaoggﬂge{rlt rtitlel @mlsz& Sy Bysvenhwds kexednilabiCO8y was
adde 0o each we in a 96 we m croplate (NUNG), and t 10 ate was

| i dde¥0 an@dfizrg &3Gh IStéplilbﬁ‘h?t(é}ﬁ?Qr'aEE?‘Eorf &'nghoﬂgégo T &gleﬁnr' gb "anti body
sol uti on Wasni@my e dirbembitad) e sapfl o ineclsl Ryt Selffdromat( Gatlous

BSA/ PBS(-)) was addéd by 400 pL/well, and bl ocki ng was perforned af room

t enper at uceneertrations dALHBEEON TRAEAC FARBIGCPNGSsBP YT aEe"  ehoved
100 pL. of PPRa fE Pt ohart o7 (0755 BO% SOk T T Craal St orod radener ). % 160
/ fold, and 1/128-fold); and measuring the absorbance of the
15 subject protein (AQP2) at a wavelength of 492 nm.
[0117]
The subject protein was prepared by: completely
solubilizing a suspension of the hAQP2/Sf-9, which is a human
AQP2 protein buried in a membrane of an insect cell, with the
20 above-described solubilizer SDS; and diluting this mixture 2,000-
fold using 0.1% BSA/PBS to eliminate the influence of SDS.
[0118]
FIG. 10 shows the results. As shown in FIG. 10, when
used as a stabilizer added to the first buffer, nonionic
25 surfactants such as Triton X-100, NP-40, and Tween-20 increased
the measurement sensitivity at concentrations equal to or higher
than 0.063% (dilution ratio: 1/16), whereas Urea, guanidine
hydrochloride, and SDS deteriorated the coloring. Thus, it was
determined that 1% Triton X-100 is favorable as the stabilizer to
30 be added to the first buffer; in other words, it was determined
that 0.2% BSA / 10 mM EDTA / 2% Triton X-100 / 0.2M Tris-HCl (pH
8.0) is favorable as the first buffer to be used in the ELISA
assay.
[0119]
35 (1-3) Human AQP2 assay system by Sandwich ELISA



10 mM EDTA / 200 mM Tris-HC1 (pH3.0)) was added to each well, then, 50 pL
of a standard protein or a test sanple prepared to be respective
concentrations using 0.1% BSA/ PBS(-) was added thereto, 20 and the plate
was seal ed and shaken overni ght at roomtenperature. [0121] Next
day, after the plate was washed three t3hes with a washing solution (0.05%

Tween- 20/ 0. 9% NaCl), 100 pL of a pol yclonal anti body@%{sec d ant éﬁ&% X
0PP21403) di | ut ed 5@001%0& 5 (dsp hgdaHhin6HC PRECEer 698@‘@)6”1% : é/o.l M
Tris-HCL (REEyOsy¥ash addedste £aGH 1Rl btaddihd Beokbh eeddnhitderd it

shaken at roomtenperature. After 2 hours of reaction, the plate was washed
three ti nsampilehexaniastiiing. sehdtGparipen exaydngtior Yok MEegdPER per oxi dase
(HRP)-goag)lgg%}L %abbit | gG (Bi osource, Cat. No. 30 ALI3404) that had been
diluted 10, ¥ d usi ng 0.05% Tween20/ 0. 1% BSA/ PBS(-) was added to each
wel | of tHelpPdte, and the plate was |idded and shaken at room tenperature.

After 2 hours, t I ) Lve times with a washing sol ution,
t hen, 100 %‘F_Jm%? W%&gﬁ\%%s%gl%%ﬁghg(ScyTek, Cat. No. TI\/I4989) was 35
added to each wel |l tooall o¥¥ eomonbotonal mnadbedy atfimsdmant38ody enper at ur e.
After 10 mn 100 pL of TMB Sto uffer Tek, . .. T was
added to é)gyﬁ&&é? ) Qﬁeg{%ﬁggp?'ét% cfoc?c%flg a Jh%nﬁo a%t PSA’.“%S@%‘S&: laﬁglg%vﬁoér on
t he bot t oRpaef atiied plateachewelt| Baredsokél Laiitgoplanét (ay®Er, wadethe and t hen
t he absorbances of respective wells at a wave en%th of 450 riQ re
B%%éﬁﬁ/ﬁ) :

|
neasut@d ®dPRE YBHi afBd alldr Stid e brrQMENEIREERAETT SVE O1L

[0122] A shandarshk WHMBoWeSsERNElcH edshashsvan fthbp ehs aphanceaval aes of the
standard protein, and the concentration of AQP2 10 contained in_the test

sanpl e wadleekingi sRId a8 0 okt (BRR/EBEAIA drasuegded] BY 2410 (/¥PlExaMi%hat i on
of st andar‘o@.oeki’ﬁgi%ﬁ?@%“fgﬁ%twrﬁoﬁngéﬁﬂeﬁﬂ@ Forby msimn@rt Rer&L!l SA 15
n -

assay system desCri bed i ), it was evaluated which of the E. coil
derived AQRengrthédloskdas selitigey wasdrampred SreppEbprRtte #8 vRLCRt andard

P;?;eig f%ﬁxétéé@f%ﬁﬁﬁ*@dg was formed a8Sald§ifa phakk, desd vad AQPRe the
-Tuse protein roduce y the nethod described in Reference
Product i ofirst buffer (0.2% BSA/2% Triton (registered trademark) X-100 /
10 mM EDTA / 200 mM Tris-HCl (pH8.0)) was added to each well,
then, 50 ul. of a standard protein or a test sample prepared to be
respective concentrations using 0.1% BSA/PBS(-) was added thereto,

20 and the plate was sealed and shaken overnight at room temperature.
[0121]

Next day, after the plate was washed three times with a
washing solution (0.05% Tween-20/0.9% NaCl), 100 uL of a
polyclonal antibody (second antibody: OPP21403) diluted 5000-fold

25 using 10% porcine serum/0.05% Tween-20/0.1 M Tris-HCl (pH8.0) was
added to each well, and the plate was lidded and shaken at room
temperature. After 2 hours of reaction, the plate was washed
three times with a washing solution, then, 100 uL of Horseradish
peroxidase (HRP)-goat anti rabbit IgG (Biosource, Cat. No.

30 ALI3404) that had been diluted 10,000-fold using 0.05% Tween-
20/0.1% BSA/PBS(-) was added to each well of the plate, and the
plate was lidded and shaken at room temperature. After 2 hours,
the plate was washed five times with a washing solution, then,
100 pL of TMB coloring solution (ScyTek, Cat. No. TM4999) was

35 added to each well to allow coloring to proceed at room



20 Exanple 1 was used. As the insect cell derived AQP2, the "AQP2- Hi s/ Sf9"
produced by the nethod described in Reference Production Exanple 2 and

sol ubilized by the solubilizer was used. [0124] FIG 11 shows the standard
curves generated by 25 perform ng ELI SA assays described in (1-3) above,
using the proteins above as the standar38protein. As shown in FIG 11, in
both of the cases where the "Trx-fused AQP2 protein" was used as the

st andar d me@@@ratam wWASESRT t H: MEGNEBS | | uLAeﬁzT@ Fropsufifen Ok
standar d EB Py RhEak a8k (&O%S):hdﬁé)ﬂ”%mthéopfé’ié aJoats»teP whdh the
neasured a sor ance was observed, and both curves extend parall to each
ot her. Thusacitionas Sodgdstand watefepn plest éloﬁt@mnO%etll%éﬁ-aé§ V&S st andar d
protein faq h E y 2 Ea‘tféH t est
sanpl es ]fgggd HPP%A%’ZSISL-{) % Itg{‘slgif g%nrdgﬁrrﬁgirllle%%rrp el%?hbgg & 5

6, ands9) despechade besgii scaltl echbeangrthheﬁl 4% thuwenevieéasuresk ¥sand dnad

been serial ly dil use t L described in
(1-3) abo\?E".c}‘(:@Tt)lll’;‘f‘JEI d%ﬁ?&ﬁ?*ﬂ% (Lfl%&rg gﬁné%oﬁﬁESkgﬁsgéﬁgqﬁl ‘ong with a
standard quige]generated using the "Trxfused AQP2 protein” as the standard
rotein. [0126 shown in FI | of .the f

garrpl Ies u[sed a]s test §§ﬁ’bﬁi£ HTYEr ?’Iﬁ? aﬁ‘?r%ﬁ?aéf’% Fﬂ?e‘% ot I%\e f%ﬂ %ﬂean%(r?l e

standard GuiviesWes ahsarwadabet yesikin)eatal tid @oncahioatdich tdfeAmeasured
absorbance. Thus, it was confirmed that, _using urjine as the test sa

t he aB8ve CEElltSAn%sJa!}/ es teRt asPERke FeFefefomaied fasati 77 ce Sﬁaﬁ

cont ai ned daMrine. Mreover, human AQP2 neasurenents were perforned on the
urine of ten healthy 15 human vol unteers in a sinilar manner. The
concentrathodﬁs?]of human AQP2 in the urine ranged fromO0.93 to 8.84 ng/niL.
Further, it _waspeqnfir €g nokbpit in the above ELI SA assay

systemvva 13 shows results of
neasurenents perforﬁedardlng the standard protein, by using the ELISA

15 assay system described in (1-3), it was evaluated which of the E.
coli derived AQP2 or the insect cell derived AQP2 is appropriate
as the standard protein for ELISA assays.

As the E. coli derived AQP2, the “Trx-fused AQP2
protein” produced by the method described in Reference Production

20 Example 1 was used. As the insect cell derived AQP2, the “AQP2-
His/Sf9” produced by the method described in Reference Production
Example 2 and solubilized by the solubilizer was used.

[0124]
FIG. 11 shows the standard curves generated by

25 performing ELISA assays described in (1-3) above, using the
proteins above as the standard protein. As shown in FIG. 11, in
both of the cases where the “Trx-fused AQP2 protein” was used as
the standard protein and where the solubilized “AQP2/Sf9” was
used as the standard protein, a concentration (dose)-dependent

30 correlation with the measured absorbance was observed, and both
curves extend parallel to each other. Thus, it was found that
either protein can be used as the standard protein for the human
AQP2 ELISA assay.

[0125]

35 (1-5) Examination of test samples




on urine of ten healthy human volunteers for quantifying human AQP2 in the
urine by Western blotting using a nonocl onal antibody (0PM21401) (Reference
Producti on Exanple 3) against human AQP2. (B) of FIG 13 shows the
guantities of human AQP2 in the urine 25 neasured by the above ELI SA assay
system for the sane ten healthy human v®unteers. Fromthese results, it
was confirnmed that the quantities of human AQP2 in the urine rreasured by

the ELI SA assay sysP&nfest (3RIessehPus Avdne SAMRLAS &S aftr y2 cdréPdte to

the Vestergy bhat thd He%i%bmeéée@ heuhdnbg 11t edmhAate1dit8rishandthatest er n

blotting results, it was found that the human derived AQP2 includes an AQP2
with a caWGhyé@é%@Jd?hﬁlﬁuéﬁée‘ﬂe#%éﬁ@ﬂotoaEﬁi—”féﬁmA@? P tHo@SsaY€ar bohydr at e
chain. [O ELKLS to S he

exam nat i (J)d%ghggﬁ%%%q;ﬁ( 1A Z&I)E(E‘I;%A ?rgé;hodf %g\?yﬁgt?%erﬁ‘%llllagw%ﬁagﬁ%t ocol was

est abl Pshedottéd &idng evidh anstakEr? gurveaprepasedchoird thet i Body:

0PM21401) e kN 0 se 100 pL of the dilution
5into eacftr‘]lsﬁgl f\épi)ﬂf eea\§/le glsﬁe mxturﬁg%? K%lscgemr oom tenperature for at

| east 2 hdquigs] 2. Renove the antl -AQDZ anti body solution fromeach well,
add 350 pL of a bl ogking sol ut| 1% BSA/. PBS( ea d keep
the plate at 4C untg lg% fd‘? VeI}ﬁ’&le %%géog](ﬁ u%?g%\e% ?
plate on Wakeahag sedt dappase, od ddr&eaﬁtnbmcbdﬂha&rbeentmmmdthand add 100
pL of a first buffer (0.2%BSA / 10 mM EDTA / %‘r’{;)lrlton 100/ g

Tris- M1 SSAREADY)CH Y ¥af QRFerved bgtween sfhes GLlLioneritt lbepl of a
human Aﬁpaeﬁgﬁﬁé@nﬂﬁxk@aﬁbéndak@sat1@&&ﬂ;an@hgﬁédC@ﬂﬂﬁ”t&&hgoﬂrhﬁyebs (0,
0.01, 0.04, 0.12, 0.37, 3.3, and 10 ng/m) and 50 of a test sanple
(pr ef er ablthe fieshegampdar tl%et%b‘lb‘éa Kedshr %%Faiér?d’%ﬁﬁkéur‘ﬁ"és $ledeEtLP r oom
te”peratU%ﬁdfaﬁaﬁﬁlﬂfﬁ%%ﬁog HeUx ?PZ con®aiNéshid hg-iBbat Mordddeaddndt pl of
an anti-AQP2 antibody 20 (polyclonal antibody: 0PP21403) solution (diluted
5000- f ol dPOP8 @g@wmqnmawgr%rmé'efom@dpwaﬂéﬁeaﬂlrﬂ-asnpfe MeadtBYf or 2

hour s e, SolpLi ednBbYofliuhahng
HRP- | %%el egmgntl ﬂﬁbt%l iaLISI 5 ds%%ga? fnghtlégr ealgﬁémg%%ﬁa@al Inom? reaction to
pr oceed atAQP@onmtfémpelramar ealﬁmd FriopuPs 93 260 B . 8ash/rhe plugther adid ¥98 pL

andthen SARLbRARYPier FEtaRFlen FdlshopRe ARk s RE R o o M e n

an 0D450 vabuengéilng an absorption spectroneter, and determ ne an AQP2

concentrat{lg Shn the test sanple based on a 30 standard cali bration curve
(see FIG ? ? hat has been generated based on the human AQP2 reference
st andao d. (A) of FIG. 13 shows results of measurements performed

on urine of ten healthy human volunteers for quantifying human
AQP2 in the urine by Western blotting using a monoclonal antibody
(OPM21401) (Reference Production Example 3) against human AQP2.
(B) of FIG. 13 shows the quantities of human AQP2 in the urine

25 measured by the above ELISA assay system for the same ten healthy
human volunteers. From these results, it was confirmed that the
quantities of human AQP2 in the urine measured by the ELISA assay
system of the present invention substantially correlate to the
Western blotting results. It should be noted that, from the

30 Western blotting results, it was found that the human derived
AQP2 includes an AQP2 with a carbohydrate chain added thereto,
and an AQP2 without a carbohydrate chain.
[0128]
(2) AQP2 ELISA protocol




[0129] Experinental Exanple 2 Exami nation (No. 1) of pretreatnent
conditions for the test sanple -41- In order to exam ne pretreatmnment
conditions for the test sanple to be subjected to an i mmunoassay (ELISA) of
human AQP2 protein established in Experinmental Exanple 1, the follow ng
experinents were perforned, using urinet@s the test sanple. As 5 the urine,
fresh urine collected fromone healthy human_vol unt eer _was_used 0130] (1)
The first test and Besedeaythe ’FFfémW%%JlfPr\?r PREVGa A5 énERES %9“63‘11‘:‘?1% into

five 10 nip, S £ ARG bHbEIeEs castumianeaved for 24 hours, under
condi tions c%? 97%? 23C, 4C éOC act)nd gOC (i nlt he dark). After the

pr es;arv?t ilon, Diskutie sanpheivaEP2 ehtibedy | (menocdennt cdPedyr cOPM21AA1dw t he
xanpl e to retur
E)?,hg é\%g&[. Eﬁlggngg{ Iﬁ’l—l‘;Ch %[ %%Henéé%d)é‘q,me%%h tﬁé”@iﬁnﬁ%nt he

t est sarrpl S d 1'n"Experinental Exanple 1 was
per f or fed intoneashirwellhe aadoliedveftheumartviGPstiid 1t A¢ mcprméemm@rate%t rol,

t he above 2 S erformed on a portion of the fresh urine,
e at ol PaPEeT e L 3CF

i medi at el &8tion thereof without preserving it, 20 to
measure the agemgite ahehaan- 4022 anbibbdy wdlugiohOiBd) each well, addri3eo

and a ol ali 76 RAETEIONS RBLARUUNT it thENBAPIRYD JobPar ol Far o
preserved (eapPkRe Vera tde @ 4t 0eght25[BE33]

10 3. Remove the blocking solution from the plate on which a solid
phase of the antibody has been formed, and add 100 uL of a first
buffer (0.2% BSA / 10 mM EDTA / 2% Triton X-100 / 0.2M Tris-HCl
(pH 8.0)) to each well.

4. To prescribed wells, add 50 pl of a human AQP2 reference

15 standard at each of eight concentration levels (0, 0.01, 0.04,
0.12, 0.37, 1.1, 3.3, and 10 ng/ml) and 50 pl of a test sample
(preferably, urine) that is to be measured, and shake the plate
at room temperature for at least 2 hours.

5. Wash the plate, and add 100 pl of an anti-AQP2 antibody

20 (polyclonal antibody: OPP21403) solution (diluted 5000-fold) to
each well, and shake the plate at room temperature for 2 hours.
6. Wash the plate, add 100 pl of a solution obtained by diluting
HRP-labeled anti-rabbit IgG 10,000-fold to each well, and allow
reaction to proceed at room temperature for 2 hours.

25 7. Wash the plate, add 100 pL of a TMB solution to each well,
allow reaction to proceed for 10 minutes, and then add 2N
sulfuric acid to each well to stop the reaction.

8. Obtain an OD450 value using an absorption spectrometer, and
determine an AQP2 concentration in the test sample based on a

30 standard calibration curve (see FIG. 14) that has been generated
based on the human AQP2 reference standard.
[0129]

Experimental Example 2 Examination (No. 1) of pretreatment

conditions for the test sample




As a result, as shown in FIG 15, the quantities of human AQP2 in the urine
preserved under conditions of 37C, 23C, 4C, and -80C (in the dark) were
significantly reduced conpared to the amount of human AQP2 in the control
sanpl e, whereas the 30 anmount of human AQP2 in the urine preserved at -30C
was the sane as the anount of human AGPPLin the control sanple and no

reduction in the quantity was observed. [0134] (2) The second test and its
results  -42- In order pgy pXgPinf PLFESE tEEHH| FNANHPRR Hlu Hien

preserved {dageg itd QRS s@hjded 43Can Hamunddssa@NCEL BN ©fNhinkgn dar k)

and then returned to roomtenperature in the first test, was divided into
three tub@@P2anHoteias@stabdsshed e xnepipetalexgmphriel . dhdtPLLAENG 4C,
-30C, and _: (] a 4 I hkon,aceach of
t he sanpl eesx%\%gjs'&%&stf Qg\etélll ?)Qﬁﬁ{)@r‘eé P%g%gts%ﬂﬁ{e% %tsutrtfelécg%%?ﬁag% to returnto
room t 8npethat urkne [ Ci35h Using ealdlectedt ficom ongl &sajthy Huimass VosuRERSE, t he
10 anmount of human AQP2 in the urine was neasured in a simlar nanner to
that descri®5ed°&bove. The amount of human AQP2 obtained fromthe test
sanpl e prgeeseed at -30C in the first test was defined as 100, and a

relative ratio of _fhe anount of human g’Z obtai ned for each preserved

sanpl e wast Jﬁeﬁ-ﬁ%@i@é”x}———ﬁ— As a result, as shown in FIG
15, with respect torhBertesi wampl RaprEsHeneddaby - 300 iimtbh€ive rit nlest,
t he amount of human AQP2 in the urine was constan th substantially no

Rt
changé® whH&EbREr ¥ME Wnpbefadett &ashy Byesevet °§e§%nﬁ°‘f’é‘°’s’t UPEPT-30C or 20

at a tenpelahye ot tiee, (49 @ £80C) 30t berarddaso: 80Cin Miee@aek) . even in
the case of the test sanple that was preserved at a tengerature condi tion

(37C, 23CAfier the -mroeryahépt RACH 30UPLR Yotk YeftsFtiLs(at iHo%Y e test
sanpl e wa &d @& 1306 HRe thfpiecendrdastn thheoamDtetpeifativarn AQP2
in the ZSSCS?‘PEEQ ‘}écame saubstanti al 3})1100. Thus,n it was found that it is

i nportant [PdBlihe AQP2 neasurenent to have the test sanple preserved once
at -39 [0137] { tdifdet £Stind R skOUERB1L ESthe ADEB2tHEIdA f LN

t est g%d their 30 Pgéﬁ%t%—% fe! Eagh uri%e sa eIe t hat was

pr eser ved estdblishebndi Experihedi) iExampée darvgs dedfpemed nkdl MegsHedm
tenperature in the s e b intq.thr es +hahgpdhese

t ubes wer et%Sr s%?%%aoefgglgg‘ﬁ}lu‘%@é%} S:'g\r%dﬂ?lg%% o] 84% %ﬁéﬁe’ gar k) for 24 35
hours. Af aeP2t RRI & eser petrifonne@auh as popkiomast |tifet fxesh| uiger a

immediately after the collection thereof without preserving it,

20 to measure the amount of human AQP2 in the urine.
[0132]

The amount of human AQP2 obtained from the control
sample was defined as 100, and a relative ratio of the amount of
human AQP2 obtained for each preserved sample was determined.

25 [0133]

As a result, as shown in FIG. 15, the quantities of
human AQP2 in the urine preserved under conditions of 37°C, 23°C,
4°C, and -80°C (in the dark) were significantly reduced compared
to the amount of human AQP2 in the control sample, whereas the

30 amount of human AQP2 in the urine preserved at -30°C was the same
as the amount of human AQP2 in the control sample and no
reduction in the quantity was observed.

[0134]

(2) The second test and its results




-43- roomtenperature condition to return to roomtenperature. Then, a
portion of each sanple was taken out (third test). The fourth test and the
fifth test were perfornmed in a simlar manner. [0138] 5Using each urine
sanple after these tests (the third test, the fourth test, and the fifth
test) as the test sanple, the anmount of4hwman AQP2 in the urine was
measured in a simlar manner to that descri bed above. The anmount of human
A%Pg ?bt ai ned from Eheht eSttieanplice psaepdesedwhich 3o beephBresesied est was
1 ef i ned 100 nd rel atjve i 0,0 thg.anm [0% S 2
obt ai ned fO) egagﬂn?%ﬁon%ar?%l gsa bvzgﬁ\%/és‘ldée’t e{gra% %édgﬁflo(i%%]rwmﬂ thE As a
result, asisstkowandntHdrGretirned tdeoomstempmragurkeipr therfigtsitofiegbndi ti on

was 37C, 23C, 4C, .or -80C,.the relati.ve rati 5 or
| ower, and’atshf}é'v%&?é GhRSe 1g°e(fét grcliie%‘esl%\}gl\}/)%rg, &'gn 5&%2% ?%%Hg
condi t bOn ut@srapphdethcis bgast c pncw CAQRRd wesd°Sucdasthel darkjetfert24. I n the
case of the test sanple greserved at -30C.in ttr] first, test 0. mat.t. h

B g‘f" ? E or

whet her | hARES - praddery Ehe pressyrasion; G ffetae TR EREI tFoh 4

i"on

-80C) ot hefhdehan r3NE e thhe qnidiedoh r eonridiairaeeontosme stenipertberd f t h
test, the amount of human AQP2 in the urine was hardly decreased and was

stable. MJOd8vér, it was confirmed that, even in the case of the test

sanpl e preserved unger g {SEPIRALHECGANMY QN thd7es?3Hamp46, Bfie - 800)
other 25 than -30C in ?ﬁe first testsor secgnd test,sif itpé_is preserved at

-30C aPt eramolptsef dnanane 2OP3r in hidhe wirdget eas measeirgdcivad SiH-18Re anount of
i hey e o 1P J135: PhARALRA0, it RERS 68 e g0zt
subj ect ed firomathé neso s} e( ELeSAved, ahunddf AQP2 theof&rat tast ¥agossi bl e
rer he SRR AT e R L DR e e MR omef abPSt
obtained for each preserved sample was determined.
15 [0136]
As a result, as shown in FIG. 15, with respect to the
test sample preserved at -30°C in the first test, the amount of
human AQP2 in the urine was constant with substantially no change,
whether the sample was preserved, in the second test, at -30°C or
20 at a temperature condition (4°C or -80°C) other than -30°C.
Moreover, even in the case of the test sample that was preserved
at a temperature condition (37°C, 23°C, 4°C, or -80°C) other than
-30°C in the first test, if the test sample was preserved
at -30°C in the second test, the amount of human AQP2 in the
25 urine became substantially 100. Thus, it was found that it is
important for the AQP2 measurement to have the test sample
preserved once at -30°C.
[0137]
(3) The third test, the fourth test, and the fifth test and their

30 results
Each urine sample that was preserved under a condition

of 4°C (in the dark) and returned to room temperature in the
second test was divided into three tubes, and these tubes were
preserved again under a condition of 4°C (in the dark) for 24

35 hours. After the preservation, each sample was left still under a



-44- specifically -70Cto OC, in particular -30C or a tenperature near -30C
(-35Cto -15C). [0141] Experi nental Exanple 3 Exam nation (No. 2) of
pretreatment 5 conditions for the test sanple |In order to exam ne the
pretreatnent conditions for the test sanple to be subjected to an

I mmunoassay (ELI SA) of human AQP2 protedd- established in Experinental
Exanple 1, the foll ow ng experinments were perforned using urine as a test
sanpl e. Asroohetéfperdatvge topdhtion fe gbtalmed moom hemeeFatyrenurdien., a

vol unt eer p\l/(\:@%iggeg% %0&14%]81%1% was &:513{ n?a\gte”('thq at REsE ] eShpHr ESe-4RS

di spensed "INt o eac Séve ppen s and frozen at a tenperature of
- 205C (i n tEstt hed deik )fiffah testywer® gaysormedidysa $imilbgis mahhegays, 28
days, and Zﬁegzj\ys After preservation, each sanple was left still at room
terrperatur[ allow the sanple to return to roomtenperature. Using each
sanpl esas a test samglifg édch AQRAeELafyl esifablri shesk itedbepéthartitiald Exanpl e

1 was perforned to neasure 20 the anount _of human_ A in the urine. [0143]
FIG 16 stﬁ?\%'tﬁ}éer@{ﬁtﬂ’sﬁei\%'s%ﬁhiengﬁé‘ ,r‘t‘%t ﬁ‘éqgﬁ%u 5P BREn AQP2 i n

al |l of thepdr bRGuSEBH emkhOXEP2 atn ahkeipen@twi mehsu2éd - fC f aimdldays, 7
days, 15 days, 21 days, 28 25 days, and 56 days was_successfully measured
by ELI SA. manngastecitat Megcrhbed ahaver hethfr eRBURbi of JYmeR iggﬁp%/%‘sa%"?%

mai nt ai nedk o fnd! AZEN Shle HPEsareRl bai D3par i9d tak tip®t Oedtonger, such
as for about 2 weeks, the neasured values are stabilized. These results

i ndi cafe tdefiined athielQmandas seSLAENMeSARtEe AHurkke ATPENBPDIBIERNARR2 4 t est
sample, | RRAGhEEULG dRplUELEE. sl aBBDe AGRZ diftiRiflean the biof ogical

sanpl e can be quantitatively nmeasured with high accuracy by naintaining the
bi ol ogi call[0d8Apl e in a frozen state for about 2 weeks or |onger. [0144]

- 45- As a result, as shown in FIG. 15, in the case where the
preservation condition was 37°C, 23°C, 4°C, or -80°C, the

15 relative ratio of the AQP2 value was 5 or lower, and thus AQP2
could not be detected. However, only if the -30°C condition was
applied at least once, AQP2 was successfully detected. In the
case of the test sample preserved at -30°C in the first test, no
matter whether it was preserved at -30°C or at a temperature

20 condition (4°C or -80°C) other than -30°C during the period from
the second test to the fifth test, the amount of human AQP2 in
the urine was hardly decreased and was stable. Moreover, it was
confirmed that, even in the case of the test sample preserved
under a temperature condition (37°C, 23°C, 4°C, or -80°C) other

25 than -30°C in the first test or second test, if it is preserved
at -30°C after the second test or the third test, the decrease in
the amount of human AQP2 in the urine was significantly
suppressed.

[0140]

30 These result show that, in the case where a test sample,
urine in particular, is subjected to an immunoassay (ELISA) of
human AQP2 protein, it is possible to measure human AQP2
accurately at a high yield, by freezing, at least once, the test

sample under a temperature condition of higher than -80°C,



Based on the above results, the freezing period was set to 2 weeks, and the
effect of freezing tenperatures (-80C, -30C, -28C, -26C, -20C, 40 was

i nvestigated. Mre specifically, using fresh urine sanples (Nos. 1 5 and 2)
obtained fromtwo healthy human volunteers, 0.5 nL of each sanple was

di spensed into each of six Eppendorf t¥es and preserved at -80C, -30C,
-28C, -26C, -20C, and 4C (in the dark) for 2 weeks. After the preservation,
each sanplspewagidally st70f € Be ¢°Cominebpetiaules r80%F | Ywa FEMBERPIES o
return to_room Retat ure. i\ng each sanple as a test sanple, the AQP2
ELI SA estEﬁgfshge%(%ﬁ(mé%pgr?émn]t%%)&anpl e 1 was perforned to neasure the
anount of [loaaah AQP2 in the urine. [0145] FIG 17 shows the results. As
So'ic (s PPl aaBlR) . ein b6 5, SR seeiepor B 000

o re—aetect+on— rrnrt,—Wwnereas the anount s of
AQP2 i® thkenditiensaq enepteserseaplat - 30C, -28C, -26C, and -20C (in the
dark) for 2 weeks were all successfully nmeasured by ELI| SA. ] e
above results confi FReSF{HattWREAMLPS n%“euggagirﬁa?%é/enﬁ %ﬁﬁ%’é’g@g%’gﬁgﬁ) of
human AQP2cBEOL&hplLd Sof bRZE8Hb JeEiRid @of arermmithdaseper GELISA )cofidhtunam of
about -30C to about -20C for a period of about 2 weeks or |on

th
amount of ARBRBRrAFR 25tppbiehed 1R ERBELHIGHE adaf*BEPLR clr 406 ggﬁ'rﬁ%"gtifged in
hi gh yi el %ﬁggm%e'ﬂesbeffgﬁné@ﬁshn Odditle SEQal BeMOSsand1anNd & amhe t he

base sequ es of the forward priner (hAQP2N-F) and the reverse priner
(hAQPRM+ Rurdsed Besto uamipei ehtainadhEnonaehie i@ yNIEBRR YREUEPT B3 (hAQP2 /
first hal fus grtion, hAQP2ZN) by PCR SEQ ID NOS. 4 and 5 are the base
sequences of the forward priner (hAQP2C-F) and the reverse priner

(hAQP2C- R Oaged to anplify a human AQP2 gene C-term nal portion (hAQP2 /

second half portion, BAQPIG HY BfBh urine was dispensed into each of

seven Eppendorf tubes and frozen at a temperature of -20%5°C (in

15 the dark) for 1 day, 3 days, 7 days, 15 days, 21 days, 28 days,

and 56 days. After preservation, each sample was left still at
room temperature to allow the sample to return to room
temperature. Using each sample as a test sample, the AQP2 ELISA
established in Experimental Example 1 was performed to measure
20 the amount of human AQP2 in the urine.
[0143]
FIG. 16 shows the results. As shown in FIG. 16, the
amount of human AQP2 in all of the urine samples frozen at a
temperature of -20+5°C for 3 days, 7 days, 15 days, 21 days, 28
25 days, and 56 days was successfully measured by ELISA. It was
confirmed that when the urine (biological sample) is maintained
in a frozen state for a certain period of time or longer, such as
for about 2 weeks, the measured values are stabilized. These
results indicate that in the immunoassay (ELISA) of human AQP2
30 protein in a test sample, in particular in urine, the human AQP2
protein in the biological sample can be quantitatively measured
with high accuracy by maintaining the biological sample in a
frozen state for about 2 weeks or longer.

[0144]



-46- CLAIMS [Claim1] A nethod for pretreatnent of a biol ogical

the 5 i mmunoassay of a protein contained in the biological sanple, the
nmet hod conprising the steps of: (1) freezing the biolggical sgﬁplé at a
tenperature higher than -80C, (2) thaw ng the frozen biol ogical sanple;
10 (3) solubilizing the biological samase using a surfactant. [Clain1zj
nmet hod for pretreatnment of a biological sanple in the i munoassay of a

protein contained i Baté® di ahegabave smsplLes . t tHre MreesiRgdPBRst eSn§et he

st eps of:

sanple in

and
A

2:) thaw i ol ogi .
TLoPS Ol 2l R 108 ROl Gl SRR 8.l LR Bl dermer ature 1 gher

20[ C ai m
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15

20

25

30

br ol ogi

e using a surfactant.

3Lsdne rr%b'f@ﬂ,iztspcgr-eztw@atnmc,a,comrdaagmmsﬁi@iama.or 2. wherein

t he bi ol ogi cal sampl ' i : :
25[Cd aim ?1] angrtla Sspaec:'L(J)‘E(::'IL%/:aflllsl{J I dusqngagrggtll ”l?éide“%'aﬂﬂié'g é\l(ﬂur@n

and 2) obtained from two healthy human volunteers, 0.5 mL of each
sample was dispensed into each of six Eppendorf tubes and
preserved at -80°C, -30°C, -28°C, -26°C, -20°C, and 4°C (in the
dark) for 2 weeks. After the preservation, each sample was left
still at room temperature to allow the sample to return to room
temperature. Using each sample as a test sample, the AQP2 ELISA
established in Experimental Example 1 was performed to measure
the amount of human AQP2 in the urine.
[0145]

FIG. 17 shows the results. As shown in FIG. 17, the

amounts of AQP2 in urine samples preserved at -80°C and 4°C (in
the dark) were below the detection limit, whereas the amounts of
AQP2 in the urine samples preserved at -30°C, -28°C, -26°C,

and -20°C (in the dark) for 2 weeks were all successfully measured
by ELISA.

[0146]

The above results confirmed that when urine used in the
immunoassay (ELISA) of human AQP2 protein is frozen under a
freezing temperature condition of about -30°C to about -20°C for a
period of about 2 weeks or longer, the amount of human AQP2
protein in the urine can be accurately measured in high yield.
[Sequence List Free Text]

[0147]

SEQ ID NOS. 2 and 3 are the base sequences of the
forward primer (hAQP2N-F) and the reverse primer (hAQP2N-R) used
to amplify a human AQP2 gene N-terminal portion (hAQP2 / first
half portion, hAQP2N) by PCR. SEQ ID NOS. 4 and 5 are the base
sequences of the forward primer (hAQP2C-F) and the reverse primer
(hAQP2C-R) used to amplify a human AQP2 gene C-terminal portion
(hAQP2 / second half portion, hAQP2C) by PCR.



The nmethod for pretreatnent according to claim3, wherein the body fluid is
urine. [Caimb5] 30The nethod for pretreatnent according to any one of
claims 1 to 4, wherein the surfactant used in solubilization step (3) is a
noni oni ¢ surfactant. [Caim6] 35The nethod for pretreatnment according to
claim5, -47- wherein the nonionic suwgf@ctant i s pol yoxyethyl ene(10)

octyl phenyl ether. [Caim7] 5The method for pretreatnent according to any
one of clains 1 to 6, wherein the i meormmMssay is ELISA [Caim8] The

nmet hod for pretreatnment according to any one of 10 claims 1 to 7, wherein
the protein is a nenbrane protein. [Claim9] An i Mmunoassay for determ ning
a protein containedjiiafin 1] biological sanple, wherein the biological
sanple is pretreated by 15 the nmethod of any one of cl.ai aim

10] The |nnunoassayAa@@EﬁQﬁrﬁ?ItBrGF%ﬁﬁﬁmyntmﬁfcﬁ ?%P%ﬁ$lﬁﬁggﬁ§méfézin kRt

5 immunoassay of a protein contained in the biological sample, the
method comprising the steps of:
(1) freezing the biological sample at a temperature higher
than -80°C;
(2) thawing the frozen biological sample; and

10 (3) solubilizing the biological sample using a surfactant.

[Claim 2]
A method for pretreatment of a biological sample in the
immunoassay of a protein contained in the biological sample, the
15 method comprising the steps of:
(2’) thawing a biological sample frozen at a temperature higher
than -80°C; and

(3) solubilizing the biological sample using a surfactant.

20 [Claim 3]
The method for pretreatment according to claim 1 or 2,
wherein the biological sample is a body fluid of an animal

including a human.

25 [Claim 4]
The method for pretreatment according to claim 3,

wherein the body fluid is urine.

[Claim 5]
30 The method for pretreatment according to any one of
claims 1 to 4, wherein the surfactant used in solubilization step

(3) is a nonionic surfactant.

[Claim 6]

35 The method for pretreatment according to claim 5,



20[ O ai m 11] The inmunoassay according to claim9 or 10, wherein the
bi ol ogi cal sanple is urine. [Caim12] 25The inmmunoassay according to any
one of claims 9 to 11, wherein the protein is a membrane protein. [Oaim
13] The inmunoassay according to claim12, wherein the 30 protein is
aquapori n. -47 -

wherein the nonionic surfactant is polyoxyethylene(10)

octylphenyl ether.

[Claim 7]
5 The method for pretreatment according to any one of

claims 1 to 6, wherein the immunoassay is ELISA.

[Claim 8]
The method for pretreatment according to any one of

10 claims 1 to 7, wherein the protein is a membrane protein.

[Claim 9]
An immunoassay for determining a protein contained in a
biological sample, wherein the biological sample is pretreated by

15 the method of any one of claims 1 to 8.

[Claim 10]

The immunoassay according to claim 9, which is an ELISA.

20 [Claim 11]

The immunoassay according to claim 9 or 10, wherein the

biological sample is urine.

[Claim 12]
25 The immunoassay according to any one of claims 9 to 11,

wherein the protein is a membrane protein.

[Claim 13]

The immunoassay according to claim 12, wherein the

30 protein is aquaporin.



