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hanster taurine transporter, even its exi stence has not been known
yet. [ Non- PEd BgHuskhndriesn impprtant nutrient for the growth of mammals.  Although taurine is

not used in protein synthesis, it has many functtons such as normalization of

hypercholesterolemia, lowering of biood pressure, detoxication effect, maintenance of

immune function, stabilization of biological membranes, regulation of neural excitability,

25  antioxidation, etc. It is known that taurine contributes to osmoregulation and stabilization

of cell membrane in cultured cells (Non-Patent Document 1). However, addition of taurine

to the medium of astrocyte primary culture where taurine transporter was functioning did not

increase taurine uptake into celis (Non-Patent Document 2).  Thus, addition of taurine to the
medium alone was insufficient.

30 On the other hand, it is totally unknown whether or not uptake of taurine and other

amino acids into cultured cells via taurine transporter contributes to improvement of the

~ production of a desired recombinant protein in the cultured cells.
Several taurine transporters (human: Non-Patent Document 3; mouse: Non-Patent

Document 4, and rat: Non-Patent Document 5) and their involvement in the uptake of taurine
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It is an ob}gct of the present invention to provide a nethod which is
capabl e of % produci ng a natural or reconbinant protein at |ow cost.
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present inven und that It 1s poSsible to increase the
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expresses apldhlidf NeubERRSRO (1080), 79B1819-04e present 25 invention has
been achi eved. The present_invention may be sunmmarized as fol |l ows.

(1) A net hdioaPaispidensameni3h pol ypeptide, conprising culturing a cell

whi ch st r onNgdRdaeKRE 8SPRS. Matll Rd4d] St U.$ ANEIDOE)i80 18 Md3tem4a transferred
DNA encodi ng a_desired p(gl%pept i de and thereby allowing the cell to

pr oducellsai [Nopdeigpdiacraent 480(2) The nethod of (1) abové, wherein the
cel | whi ch 15 /PR Y1, P¥GY NRE ASadd SEAUSI A1 €1992) 89 (24), 12145-12149

[Non-Patent Document 5]
Smith, K.E. et al., Mol. Pharmacol. (1992) 42 (4), 563-569
[Non-Patent Document 6]
15 Ryo Shioda et al., Investigative Ophthalmology & Visual Science (2002) 43 (9), 2916

DISCLOSURE OF THE INVENTION
PROBLEM FOR SOLUTION BY THE INVENTION
It is an object of the present invention to provide a method which is capable of
20  producing a natural or recombinant protein at low cost.
MEANS TO SOLVE THE PROBLEM
As a result of extensive and intensive researches toward the solution of the above
problem, the present inventors have found that it is possible to increase the yield of a desired
polypeptide by using a cell that strongly expresses a taurine transporter. Thus, the present
25  invention has been achieved.
The present invention may be summarized as follows.
(1) A method of producing a polypeptide, comprising culturing a cell which strongly
expresses a taurine transporter and has a transferred DNA encoding a desired polypeptide
and thereby allowing the cell to produce said polypeptide.
30 (2) The method of (1) above, wherein the cell which strongly expresses a taurine
transporter is a cell into which a DNA encoding the taurine transporter has been transferred.
(3) The method of (2) above, wherein the cell is Chinese hamster ovary cells.
(4) The method of any one of (1} to (3) above, wherein the desired polypeptide is an
antibody.
35 (5) The method of any one of (2} 1o (4) above, wherein the DNA encoding the taurine



transporter is a cell into which a DNA encoding the taurine
transporter has been transferred. (3) The nmethod of (2) above,
wherein the cell is Chinese hanster ovary cells. (4) The nethod of
any one of (1) to (3) above, wherein the desired polypeptide is an
anti body. 35 (5) The nethod of any one of (2) to (4) above, wherein

t he DNA encoding the taurine transporter is any one of the follow ng
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havi ng the nucl eotide sequence as shown in SEQ ID NGO 3, DNA having
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20  provided that DNA having the nucleotide sequence as shown in SEQ ID NO: 3, DNA having
the nucleotide sequence as shown in-SEQ ID NO: 5, and DNA having the nucleotide
sequence as shown in SEQ ID NO: 7 are excluded:

(a) a DNA encoding a polypeptide having the amino acid sequence as shown in
SEQ ID NO: 2;

25 (b) a DNA encoding a polypeptide which has an amino acid sequence derived
from the amino acid sequence as shown in SEQ ID NO: 2 by substitution, deletion, addition
and/or insertton of one or more amino acid residues and yet has taurine transporter activity,

(c) a DNA encoding a polypeptide having 97% or more amino acid sequence
homology with the amino acid sequence as shown in SEQ ID NO: 2 and yet having taurine

30  transporter activity,

(d) a DNA having the nucleotide sequence as shown in SEQ ID NO: 1;

{e) a DNA which hybridizes to a DNA complementary to a DNA having the
nucleotide sequence as shown in SEQ ID NO: 1 under stringent conditions and yet encodes a
polypeptide having taurine transporter activity.

35 (9) Apolypeptide which is any one of the following (A) to (E), provided that a polypeptide



(c) a DNA encoding a pol ypeptide having 97% or nore am no acid
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EFFECT OF THE INVENTION
According to the present invention, it has become possible to produce a desired
polypeptide at low cost.
The present specification encompasses the contents disclosed in the specification
25  and/or the drawings of Japanese Patent Application No. 2006-110467 based on which the

present patent application claims priority;

BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1 shows the nucleotide sequence of a newly cloned, CHO cell-derived hamster
30  taurine transporter gene and the amino acid sequence deduced therefrom.

Fig. 2 is a taurine transporter membrane topology which was created based on the
transmembrane regions and orientations predicted by TMpred program from the amino acid
sequence of a newly cloned, CHO cell-derived hamster TauT with reference to FIG 5 of
Shinichi Uchida et al., Proc. Natl. Acad. Sei. USA Vol. 89, pp. 8230-8234, September 1992.

35 Mark © indicates hamster TauT specific amino acid residues. A large number of amino
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static culture ture. The anti-glypican-3
ant i body y0Oaths cher hané thmmzvaéragp pf ‘bﬁP‘fﬂw sigain bgrameless than 80% on day 19.

Fig. 9 is a graph showing the antibody yield of a pHyg/TauT-transferred cell T10
(which showed high growth ability during the expansion process in static culture) in 1 L jar
fed-batch culture. The anti-glypican-3 antibody yield of T10 was 2.9 g/L on day 35 of the

25  culture.

Fig. 10 shows the results of flow cytometric analysis indicating that
TauT-transferred T10 cell is expressing TauT molecules on its cell membrane. As a
primary antibody, rabbit anti-rat taurine transporter antibody (Alpha Diagnostics, US) was
used (antibody %). As a secondary antibody, donkey anti-rabbit IgG antibody-

30  Pycoerythrin-conjugate (Abcam, UK) was used for labelling.

Fig. 11 is a graph showing intracellular ammonia contents (concentration ratios) in
1 L jar fed-batch culture. The ammonia inhibition in pHyg/TauT-transferred strains was
remarkable compared to the parent strain.

Fig. 12 is a graph showing that taurine is taken into cells depending on the taurine

35  concentration in the medium. No difference was observed in taurine uptake between
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etc. an %k@n Anntibedyris pﬁ‘awlwmﬁwe@m mapype gay W@b%ﬂYé@Fh as
whi ch st rthQﬂanurﬁ@fW?% I h)@!éhklﬂesnieﬂ aNERAY YL, FANISERE 8H(FUbR dhphaise

of not only tauyrine and P- nine but also glutamne is specifically

pr ormtéﬁ v@ﬁ"f‘ﬁ ag't‘?‘érﬁﬁqdf“@%’gy&%ed taurine transporter.

It is known that Th@ptetenﬁnﬁémsﬁﬁbtfﬁmdltmt aayrtEii’@raaﬂHz whtdhts&bmglﬁa&presgas ahe
Tlrjl? gt Icg|n| gft L‘?f{g %g#org%r tﬁager?H@{ uq{zﬂc&gf]no@oﬁ]y tau%r?eatn raz'larzlm?ne ufj also éi‘ummne:s)

specifically promoted via the strongly expressed taurine transporter,

It is known that taurine transporter is a membrane protein having the function of
35  taking up amino acids (such as taurine and p-alanine) into cells. However, it is not known



that cells begin to take up glutam ne specifically when they are
allowed to express a taurine transporter strongly. Since it is known
that glutamne is involved in antibody production in hybridomas
(Yeon-Ho Jeong et al, Enzyme and M crobial Technol ogy (1995) 17,
47-55), the effect of enhancenent of protein (e.g., antibody)
production by a cell which has been 5 allowed to strongly express a

taurine tr t g‘p%iqr dizal ed
specific u%[ﬁ%(g ﬁ?aﬁaﬁﬁgﬂ#ﬁ@sﬂ%&ﬁﬂ9\Jh@HfHei??trKaﬂ i Elssst ron%l y
expresses &ansportar ﬁé)ﬂgbfa nSipesrit i kngven thajtalysaming isinvalves in dnifhady grasdyctios iy
as the cel b, H?ﬂ%m%&f%@i&@%a%@nﬁﬁﬁd £ g5kl TéEhrﬁal&g?W%Eﬁen 47-55), the

transporter conpa rrespondi ng natural cell t ur al

cel | is notffsactieahaneamept pf meén(em. waibpdy)pradyctios %a&élbdvhé@ has hsenr

in the pr Ogﬂtﬁr&e'doib Osfro@glf QAR RaphiiR Hafbbrtdremdy - beCldihise® | ByS theRiriRE
used. a cel " which strong I% expresses a taurine

transporteﬁrmaoﬁféﬂed'ﬁtﬁgﬁ’eﬂﬁwﬂal@qf&'ﬂ W@'ﬁtpéﬂ@porter gene has been

artificially tran%élﬁ{auhi@ﬁl sﬁ@ﬁglytx&pﬁbswﬁltauﬁn@ﬁéﬂspdﬁ R dbhpzﬁﬁbumyaluﬁmmas
transporte ene %ﬁ been artlfl cially e?n's:f erred can beL?B Jéed by

et hods. kniSW % &ha GBS SR iereatsd SPEIOTpY B 1aUERS, fAPSROTTES

nmay be prgb@d‘e@pbnbiﬂgln@@ﬁﬂ BNl atTh@ GatBral S4Nr is MGt ﬁ:ﬁﬁd’uﬂiﬂijﬂm’ﬁfe&l’ geﬂBWhans a
vect or .and tr.ansfo e.vector into a rine
! ranopdPt epseia St TsthrtdiCinsir  Sbenbiishe frofh . SHO5Hy Ay Br iR por ¢ er
derived from anyAos gainvlich sweyglp expucsss atﬁpme trhitsparter, \a, celh irt@whichn e taurine
transporte der ved from hupan_or odent  {such ag

hanst er) SB% Nt haﬁeg? 5&'2‘5‘?1?7 transﬁe i e 6 ‘éeﬁlspornﬁ)%%g}rnlc@ét ?uf‘
human, a r aelrfsmxteo gerie thas Isammﬁﬁqzidbzi tassfasedtchmbmmpamﬂdjyl metlends bevage @hosQO
For exarrpl heC IS I

taurine trgﬁsportléérg]?s%exa a&rl?s gérulg ?%/b% {3 %%Hgs?%wﬂﬂe
t aur i né@5t r Genspester gene ingo ?)Vf@foemaiﬂaySf@mmgﬁédV@mmeﬁHn or hamster.
Further, as a ta 0, £SE& a
cell, any one ofH{h%th %[\%P&{e}% R Iyexg%siiaélﬁgg%%{nagﬁgﬁtaur ?pndé@r
transpor t eferivad fipe apy organizg f(lfaf)bealJSEﬂ\IA erélisalln g tauripe trppsaprtar derived Jiomy
the am no gehsh &egwae&e(s&ﬁ ﬁh:%ﬁ@e i oPEHRbieh Nedy ¥o ustd. Gréferafly, e(mlnﬁe

DNA encodi ng argo ypepti de whi ch has an am no aC|d sequence deri ved
from the aMWHREPTHE AeNvEdHERAUD2RS TRIRHIAF thhsasiEPeqss e ez*wstzpelelab e gsegy
substi bt i Bér, exdpblel Whdh tha@ell Whieh iQaIdheE tb @ﬁ@fg’l)i Oipredd a ANEIn® EramEBreer is

T NG T o ST

honol ogy Wwhirhantdaastiérno aci d sequence as shown in SEQ I D NO , 4, 6

or 8 and yet havi taurl ne transporter act.i (

avi ng ¢ he nuch uTTRTeRSUAER CaNRaNS Bothio oh bE RipRispd ina il gy opt of
(e) a DNA theifalowingDN AL (n)ae (é)@n@dﬁglé\taummk@mw liemsai DNA havi ng t he
nucl eot} de, 35 n h

tringdht Einatt S RESHE JAMBHICYRR bl sl sterte 3 iosA S0 D

t ransport eNOagt4, ¢t ;. The cell Whl ch st rongl y expresses a
taurine trgps I

G dnr- Q0 PO enibes Aol 8 shicnTaf uiloid S dervl foll e
desi red potyiseped emumy aprhoye rnfSVﬁ(ﬁHaN@ylt% ans$ by subpiutipnodefetion, gddition
encodi ng t Reyd gRitiGrorRat ¥RRAE Lidfo hAY Resﬁuc%%hdi ft ahsCtEbrme ERRPdAEr SRS Ses

ataurlne ansporter and cul tur,i t he resu nt. ce
f 5 [PNO A encoding a polypethlide ﬂagvmg 70% or more amino acml sequence homology

with the amino acid sequence as shown in SEQ ID NO: 2, 4, 6 or 8 and yet having taurine

transporter activity;

(d) a DNA having the nucieotide sequence as shown in SEQIDNO: 1,3,50r 7;

(e) a DNA which hybridizes to a DNA complementary to a DNA having the nucleotide
35  sequence as shown in SEQ ID NO: 1, 3, 5 or 7 under stringent conditions and yet encodes a



When a desired pol ypeptide is produced using a cell into which a
taurine transporter gene has been artificially transferred, the order
of the transfer of a taurine transporter gene and the transfer of a
gene encodi ng a desired polypeptide is not particularly 10 limted. A
gene encodi ng a desired pol ypeptide nay be transferred after the
transfer of a taurine transporter gene. Alternatively, a taurine

tranSpOftero%éﬁd%x?@adnﬁ@ﬂﬁsﬁﬁeﬁﬂhﬁw er the transfer of a gene
encodi ng a désired polypeptid is also pgssible to tragjﬁfer a

taurine transpor t&§ én‘@h“é{hd"@’g@)éﬁépréﬁﬁsoér fRyrine  RRPPIR PAY 5o pti g8

si mul t aneopsgdfatably, CHO cells aréu&eﬂLllEl-lO&jhﬁ*f adnwer:arﬁem@@rpeefama a gene

encodi ng a desi rﬁ %/ ? 15 t ansferr f’é'ﬂtltaneousl y
in a single vect ’i°d il EISW%’I Ef}iypreﬂ‘a‘r' iy ‘bé’e‘ff? “UPp 876l v
usi ng aspl léﬁ@ﬂing)thd)desiy&IC}i(ﬂ}Fpﬁptlde into a celF@shich trbngly éb@rdskﬁ@ a(:ta]dne\miansphter
strongly eégcr ses tg ayrine transporter medi a used in conventional
cell cultu f“zt}’%‘l? ehalrYent il nal cell culture) may be used. These
medi a us uaI | y coWthan ra amrmb [:mlypdmde vis tpasdunes], usingiadcdllaot® rvhicheaergine
sour ces, nDtr ] sour e

cont ents orpmeder el BP.arficity SrarBRbEC TR B0 BRI 8 3 ke
0. 05- 1500 mgﬁdportangmmmndﬂae@raﬁﬁdr of @ geny!/ encodinigp disifedlqiolypeptide 300t pagtiqularly

1- /

Sour oed00 TEEY B heodR Dl fed SRR iy be el R IO e iR ora
el ements 0 t@mooqmm@tengm gmaawclamtsurowmorig/g@ne oeohe Ranstefred aftars
0. 05- 10000 v

are not 25 @%m ted)lil Hgéﬁﬁ%ggog g%eg%&gégpéﬁgéé- Iwm%r@é?‘?lggglr@&gtﬁqect ed
dependi ng @mn@rgw@n@agqm@n@érng atdeslrs@p@mepmeéanu temouslype” of t he

desired pol ypept ydg:in@Nhn§erteNgene and a debe %ﬁ%ﬁﬁ]goc{‘désﬁed B@l &ptlde may be
conponents, trace netal elenents, surfactants, grovr% ac ors ed
X aRp I

nucl eodPdedransiingd t sifuliapeauslrelp $ singleesgtor Sp/élﬁ"r“'ﬁt'l‘fe )

corrponentsséﬁaﬁk@ﬁg"%mpn@alaﬂmmﬁuch as L- aI anr ne 30 L-ar gr ni ne,
L- aspar agi ne, spa@}r c aci

| ne, - I he,
oo "o o Patploiing st cefl Wit s ©ess? S Vel e CANE i, era st in
t’ | ysine, 'Comﬁtmﬂﬂ“w“eculﬂmo(ﬁ&fmﬂlﬁ anhndﬂtﬁm)dumhraﬁnﬁﬁ beLuspdi oITha&, media
seril ne, reonlin

t h . L-
rofor aut y el PSR Gning 2 PRERES Tia Skl Sceonftll omngskiagry iron
L- cyst i2fe, sturcHsabdpH regulatbrsgl Theatonieots afthebe cghymeneare bsually $4 fdiloves; amino

by ol o, My b3 469 g, bkt G6or, e ARGy 8260 RO LGRS

L- proline, SEeri
L-val i ne; 1v30tglh mamotle; mcgblaaxs D-lrlﬁeﬁﬂi mg/tL, irbn Gourees OfleﬁQOcmg/ér. ¢H rlegtrhwm

acid, nicoi i epzfl

pant ot henat e%?)ﬂy{r}{ ‘[%Q‘hé%\r%% lg’?q %ﬂoﬁﬁ gikr ne ch?

ri boflavin coﬁaﬁprar&roﬁelﬂmﬁurgﬂe adoricigesidey moa %meLz érlwea@ctbr: muﬁenmﬁnot
preferably rmﬁb@ro'tﬁbse lfaﬁg-ésﬁn@ﬁaydbe Apbﬁﬁhﬁelﬁgéléitcd%fegelpﬁ' 8L Bpe BAHE bAITD

pant ot henat e, pyri doxa hl ori de , thi"am ne
hydr ochl orﬁ%l@ll‘-’ufﬁdtthmegi depiEpdpolyeemsiie andsoPn. | i pid factors, such as

choline chloridegy amr&ﬁeo thdeldomibnents] thhod Rkl clétheits, @Irraétmagrodmamacm
chol est er ol %ﬁﬁf er chol.i ngdeghl ori de; ener gy sources, such as
gl ucose, g&FCA iy bgadfefly uct ose, preferably, glucose;

osmotic regul at OSI&mﬁS lt?:hn;ﬂés siosilbhrmmbﬂneﬁr Gieludp QirARs adidx) @ri&xcﬂsildﬁamﬂdﬂd
pot assi itrate, re era chlari our ces ch as
P on” eita, Lrasfifhg TRpRaEhe Y birpdf ity h Diiphe 1vsifed -PRURRES T elhe
ferrous suktidt elycihe ri-histiding, fI&iseLeucanad T-lendineg Inlysingt Bsmathiefirey albbryuthrﬁb
ferric chlorjde, i ron T t d

Gach as  SoMAAMRART LRy Btk Miborfe LA Brop Rl LYGlRE Uhe't Vafne,

di hydr ogenpmfnnmt;hau-damﬂtdEllEsgmmd l/@i&ragmeeﬂﬂtsmW acig,oblicystine, L-glutamine,

hydrogencag banats: add!! S, Lt L ALIRIAE, 3Mulie, 11F3Re C LIRSS

35  L-phenylalanine, L-proline, L-serine, L-threonine, L-tryptophan, L-tfyrosine and L-valine;




30 Eagle Medium Nutrient Mxture F-12), RPM 1640, CHO S-SFM |
(I'nvitrogen), CHO SF (Sigma-Aldrich), EX-CELL 301 (JRH Bi osci ences),
CD-CHO (I nvitrogen), IS CHOV (Irvine Scientific), PF-ACF CHO
(Sigma-Aldrich) or the like. Alternatively, the mediumnmy be a
serumfree medi um When the cell which strongly expresses
a taurine transporter is CHO cells, CHO 35 cells may be cul tured by
met hods known to those.ski.l dlntheat For CHO .cells
may be cul FATE e §f"’i°ﬁ‘°<L oSt lipplericid ke Gt R G
the gas phaamimberBoit0 24id20 calvith € pambiiendte] Opykid¥xal athy&@cﬁlmda9@yndoxme

Pater, pr R ot iy, DR, T B AT i PREROBE

be cell gr bioti folml”nchi, llpcng/ aed;bﬁdoammée calciuinepantothetiitd, epglndaxaldlydmbli]oncﬁ

st rongl [ SSi anspor t el I
shows t e GPGTEEE Hyerip ﬁ m°%?ée “‘%g'{jhhguar“\‘/’f% oo ?’H ‘p“ithfg‘g%’ P
the pr esent:hqlmwehhrldemhpmedapatb,l Imolefc acid) ¢leic and) aIithIhOlEﬂﬂlQb pw&rﬁbhasd@hnei

s an ant | BAGRE ey soures it o Wifose BRI, IRHERT WRP FAGR, b¥EroR "

hi ghly congbmsc,amsemus t@bto(rsaumht as J.sosshumochlocrdc,l potasiym ghloride andpetassiuaye
10 of cul t { g }?rgfgrhfal esoli*\%;r' HFRAE iRh Tu@ﬁ QG EDTH,Cﬁnﬁiz t}a?ﬁér%ﬁs
becones extrenk en a desi re uced

ypeptide is usi ng
the cellP ofhlends, rics@iaridenipaens yhate, afemmgvhlf% rapdl \egric maltateopw&rably ferric

mai nt ai nedgykR, atont NEDTAL Gndt RAR Qitrdd!| bl © HaPt%u@ﬂ:rd rrarcﬁvsmmuﬁan
be expected in the yield of the. desired onpeptl

appropri at BYQE‘BE‘*P‘@F@“%%N&GH‘“? giloride o grdarm g &dfﬂgélrﬂh%ﬂ’hﬁﬁl%%ﬁ ?IHleMﬁPg Png
the cell Obreﬂeﬁiblyhﬁ)dﬁhﬁ%ﬂfﬁgehoﬁx\bﬁﬁﬁté ora:ultﬁretn&ualcbﬁtmﬁmgauy $fQhede l%?ﬁﬁohé‘nts
preferably 1 g%é/ nont hs, nore preferably 1 day to 1 nonth

Wth respet® ’W’r@@ﬁ’éﬂp&ﬂlture devices for animal cell culture, a
fermenysr type tBesifectit abdve componests, thdde fiay bé bdded tryemell dldntetsdsivh 6,

| t fl ask t f
Gevice. o FIBRORIR: Bt e it FE iRt oReEspr A e ARG o
cul ture destilaglg, raagnedldrmw%mdnand sodhen aubkiticates pobéevablye copperr solfate rzinb eblfakee

| I '
o s ot A afeaRE CEROARE T W Rt RELR AR ETes Aol Eobli(f
such as batwech asuktombaant mdilinatr@hmbmtrtt LIG@-lorre@mbmamUEGE codnobimagt FGF,
Pr ef er gpl yreo]f,.ﬁﬂnﬂf‘tf‘ﬂi}llc%&)% ﬁerG?'&,t %ﬁnﬁﬁ B&Bﬁl&rﬁ? ?:ﬁﬁlm selenite

Fed-batch culture i's nmbre resent
i nventi on fetnai¢lacidrand, pmr&mnen@hwhbéd@du@farablm slampnsel pnitg pﬁhﬁl@iﬂ@@me to

promote t ahﬁfdr&ﬁloHE’é FHBmbinhR IGP'I |a§d . Fb“s‘cn‘r‘eod?&_?_l%chﬁhﬂé'-’ BnPhuciBYidsNGcraided

to the medi'umis nOtrdgal’tICU ar | Yy |m ed he concentrat|on IS
usual |y 0- deogyagenosing depryeniding, deopypuggrosine, ggenesipg, sytidingpgupneping@ndpridine.

Wien the ppl yRRRbiedSaRb EQ‘&‘?%@O@CE}@&Q' Dibibfcst BEhNRL fRPolcih NFenRilBS ENT
invention 30 has a, biolq glcalﬂét Vi quefﬁ] al grﬁq rmaceutlcal it
i s pos&? bl B"ﬁ‘%‘“’ﬁ%@i%‘é’"ﬁc‘bﬁa‘? 1oESRfuCh 9S TRERY % 1 THAY eﬁB‘F‘V tide

wi th phar maceut lmlpwof@feqﬁdai@bmegadpemcm@rane adldb bé wtGreandGenerally, pH
formul atin cific exanples of

€ ar
phar rraceutgégqﬁ['@apaﬁ ﬂ? é“aB%l?arS? P 7 9r ‘égﬁfﬁr‘i’ﬁr\ﬁs i ncl ude water,
or gani ¢ sol vent dt khis p@slblepdnmemambncmahb@nafmmpmalb:lekkculm&i bggBFMEM

pol yvi nyl ohol , n , X n [y
car boxyimet B ecays Mo c?lped O%ﬁl ume&é%léi%-w 12 #h R Pﬂulb%cc LWibdified
30 Eagle Medium: Nutrlent Mixture F-12), RPMI1640, CHO-S-SFMII (Invitrogen), CHO-SF
(Sigma-Aldrich), EX-CELL 301 (JRH Biosciences), CD-CHO (Invitrogen), IS CHO-V

(Irvine Scientific), PF-ACF-CHO (Sigma-Aldrich) or the fike.

Alternatively, the medium may be a serum-free medium.

When the cell which strongly expresses a taurine transporter is CHO cells, CHO
35  cells may be cultured by methods known to those skilled in the art. For example, CHO



pol yacryl ate, sodium al gi nate, water-sol uble dextran, carboxynethyl
starch sodium pectin, methylcellul ose, ethyl cellul ose, xanthan gum
gum Arabi c, casein, agar-agar, polyethylene glycol, diglycerin,

gl ycerin, propylene glycol, petrolatum paraffin, stearyl alcohol,

stearic acid, human serum al bum n (HSA), mannitol, sorbitol, |actose,
and surfactants that are 5acceptabl e as phar maceuti cal additives.
Actual addig : ke itk RGN fHadeot
singly or |C%1 Sc ﬁgwgdn%g%ggé gﬂjattnlbto I{ehet osa o{rr%n o?g g p

t her apeut i @t@ﬁo%h@ef‘?fﬂ@sém IQ"/ﬂ\a‘e?rﬂtPéﬁC Bfﬁfer@}Yé‘bﬁ‘ét”q mted to those

listed above. FORsaxadyPkiém tH\!‘BFAn?le@%s)éHﬁ‘datlht@ﬁpio%udﬁéﬁﬁfbvﬁkt@lﬁ}oducts (such
injectable formulation, the purified pQ be .di ssol ved

g oty SHDSHTS ot o Am o BlsFaien ain B GG &% o cel”

sol uti o8, gRshatyl@fbréling4S RAuRkd %spalferbl AOTa 546N @8 ENEAOWSChe effdNREN
20, gelatin or ‘human

erum al bum ed to the solutio
Al ter nat i valatanng ?S@Eéwawﬂefatwag die © n%%@}btﬁ%wa%eaw%mm Eﬁél?ayéa?f &@&w&
f orm whi ch f¢r3hre¢ﬁ5mh§/@dsﬁmﬁngeeg@mtl t ut ed Iprlclor to useI Exanpl esdof
t he excipient u h|| freez n ude s r.alc o S a
sacchari des suchlE £ gpsr Bgl&?/ E‘g’s f‘él“:‘?f"é‘gg’ﬁ & Engllfg "?tHré?d
pﬁl ypept i deell¥pgie bels aﬁrpé DR d mgmy yors@itart euateqmendx ng c@ﬁs/rhlblet thyla&-sm‘ge
t he po pep S r ey
Lhe PosDR hilRie ung e Bite bR OB b 4F LliEbSind oRERéG Higt
exanpl e, V\Méimntdﬂéespai paegebiidteisi psodmned vsifigythe celh ofiitiiei fresdyt, inkéntion, a high
effective £ t Y Dj i i C r
of 0001 it taRO B aRae SR of ik e thed e ARLECHE b ip B AR 98
Al t er nat i ve*geptedundbasseeldbftbedeﬁirm@t'@a nmg/ body may be sel ected per

atient. However,,
‘Fl)'he pol ypepti de maglgigﬁﬁc? n(‘:lﬁ ]r‘#gﬁ g‘r‘)g? rg%%dcinglafd@ 801&5%2%5% gf?e“ of
but parént ieapressaninyangen it yseallyi k dpr of & moads, Isé‘er@ i lcdan &, 2 rmpté&,tmqm

(e.g., Sysﬁ)pefgr&bpfddngfﬁlmoﬁfﬂm nistration by intravenous injection,
i ntranuscular i n{wectl on, intraperitoneal injection, subcutaneous

25i nj ection, etcWth respefh 4 XIS sulfvrenslevicen far gRimal Pﬁh@ﬁ‘w%ﬁmmm type

adni ni st rgtalnﬁrbultﬁré ABvicte afalr Iﬁid%@bﬁlﬁﬁaﬂé% andinirb adid dgpe Bmuuéo@ewce a
enuner at e

res I nventi on OV|des a.nov tide
which is aﬁwn@ﬁéa%wmeﬂ g Wr?gmmca%f 5@7 cu W%O?%daﬁwéf YEFBpe
pol ypepbi deuli‘wé/delﬂ@e tahellantibe e bﬂnﬁ@&w&a Crokes boflewpe tultufeidevikd) alpatked ,

a pol ypept havi t he a aC| uence as shown in SEQ I D NO
6, 30 and h‘ﬁ kb@da"ew%%%?qlg‘emé 0 aci d sequence as shown in °

SEQ I D NG ar eC\ﬁmoé melebk perlbﬁu)edaaypnny ypleps methodh achiag baitbi&tﬂtﬂienfndmﬂ

ami no aci Sﬁg oo ey bbb R SN L EE R0

SEQ | D NO Fal- bnycmmlstmnrepmferrekbl etion, addition and/or insertion of
ant o o S T A AR A A
honol ogy wmefiumieg o ‘m)r@zemd tauswl@mﬁr@enta@elbhome ¢oncegEaonpf wnt‘za@ndi

yet havingid gidr ha@«ﬁuﬁqrﬁnﬁi?oﬂa}tﬁsﬁlaﬁftli'nﬁﬂeﬁy Thd @%n@nt%hﬁ’ H’@I%Edaﬂ 03[63)0
by a DNA havi n% t he nucl eoti de sequence as shown in ;

(E) a pol ypepravbed- %‘h%d@@feﬁiﬁfe&abl\%@%ch hybri di zes to a DNA

conpl ement ar y t owaeéth@m&yb@ﬁu@ ofited RtCIARRL b IR HAHGESTE: ﬁ%se‘ﬁhiﬂ%hnbﬂ
SEQ NO, I st d| tions and, yet en% des ptide
o 620 mu b ieloatL A e e acical ik pRBb RS Bt P PR Rr G o

the presenty mﬁmgtttu@rpowpeptiﬂarmﬂephmweuﬁtﬁlly raapable t @rdesnor hdub@s and

pol ypepti d%rmv\{r;tmg lntoaprgpgrgt%nl onal Iy equi val ent thereto.

Specific examples of pharmaceutically acceptable carriers and additives include

water, organic solvents that are pharmaceutically acceptable, collagen, polyviny! alcohol,

35  polyvinylpyrrolidone, carboxyvinyl polymer, carboxymethylcellulose sodium, sodiuim

10



In the present invention, the expression "functionally equivalent to
hanster taurine 10 transporter” means having activities simlar to
the activities of hanster taurine transporter, such as
taurine-binding activity, activity to transport taurine into cells,
etc. Such a pol ypepti de enconpasses, for exanple, mutants of hanster
taurine transporter. As met hods wel |l -known to those skilled in

the art for _.preparin 0 ptides nctional

specific pgql%’@%?‘?’ a%‘gmﬁré'{gﬁ%% WStFr'ﬁOH{b té %ﬁ%ﬁ& Mgnsgar&n?omuﬁ pectin,
poIA?/ gept i desthylegilulse, gihybcellulBee xmﬂarngm, gmmdsdmf; lchseing azar-agar, hmlyaﬂlylene
cou re

BT et LG
am no aci al

nut agengsi &cﬁ%ﬁ% % %S dditive€t @l . (1995) Gene 152, 271-275;
Zol | er, i) Rt hods Enzymol . 100, 468-500.

Kr amer , w et al Awbedp)tmgmmeb@:sqh@tedﬁome@e a%zfe-rr@onmdudmg singly Aty

W d F
(1085) pr ot Rt e gl (RS o Jibe o e R, b e

Enzynol . 8mt stistoz'mejlswc}whom i SREeR RPNV aamlsmgpthiﬁys uspd 1 apdgertablen
nature. ThgsndaRel e pRkfidepopeside tas Bérﬁlﬁalk/&pmaé:kﬂiveﬂﬁﬁcﬂﬁapﬁy’sﬂmgicﬁlle
am no aC|d eq ce of the h rrster urlnetrans er of thlee% 8ent
i nvent { ’B‘f} %E’Pgﬁrl gt @Pc%ﬁé honggrds therap gdsomtiga i 'gﬂﬁt"f guch as Tw n'%3

25f unctl OnﬁlvéeM 200kHavia o RimdnQefda@iuedin iy be Addell fche pehitiodS AReradtively, a

i ncl uded ig th(ﬁ'_ ol eﬁept' de of the Fresent i nvent i on]{1 I eC|f| C
exanpl es of *f% V%eﬁé/ 11 &8Yt B &899 R PFEPATE oy 495R28 ﬂ%’%g}?ﬁ‘%‘é

t at ui ne trampﬁtmtedapn@fto tdee Pramdpin tof the eevidierd Dsefil €dritbeze-doying aladeipar
limted to th|n n 0 acid sequence derived from
t he anino %{%ﬁ%a'g %‘%&cﬁ' RReg puc ﬁ%m%gﬁglt ?]g@gff’?l ne 30 transporter by

del eti tfh of one Hifectiverdeseawf the pelgpetije payefeeapatvipyatdly 3@eckadi dependmg@s the
nore prefe

aci ds. 1 he&ﬁ%t}%’ the Pa?%e%%{??he gfmﬂlg gﬁ%g Sl?e Qéa?édq{rgygévgméié :hgea o@?ne
am no aci dp@aquémmercmpf thed15¢astt;m0t hEor gwvinide, auhﬁluths @@imbée ig ANt~ giéplcan
hamster t ;ﬁ}ﬁbg&g &éeﬁae%{?@er&ogé oibe}‘)tl- 1(;5,!. 1b9 IQElé?ec% iR AR T 0201 R

pr ef er abl am no acl - am no acl ds, even
nore pref eled8Pgmg pq_rdcg@@h@ﬁyn’@@é pfa@dmtnﬁ&atmst Ab?féat@ﬁim dpse off). 04 nfOARPO

aci ds; o@ndmgbes) MQFBE'sQ&t&ﬁFérnﬁan&ﬁ ARerd Cffktive QEH4EB GRt HRARthd @A thkgeOM
the amino acid sequence of the hamster tw ne transporter by

substi tuti'@P*8f one or nore amino acids, preferably 1-30 am no acids,
nmore preferabl y The %Qlyﬁéﬁtxﬂ@rrﬁ? bel admBseredraahe dR4IRT @rpamlteraﬂy,mt pareeral
acids, the reJ‘erege é gfm nQ .acj dz w th ot hf no_ aci dbs
5Am no aci e PE Sregligay.dpiectio € e HPIRIgIoL qc's‘z' PHraien by

Pr ef er abl wmrmo’u@ Bfection; eltraliasular enjeibat eﬁapmmbhemjmm o%cutdmusn
V\:thh# e .nat ure he |

f t n cid si opse
A gl N S T R S
hydrophob|mnmnanmﬂdlselﬂcAmaybetnunMatda P, W Y and V), hydrophilic
o Dt 6 s de ARgresp infengOR pfdvides & pogei®ipbhige DR 18 6B lof B
hyfl ][ oxyl t ofobayping bh)tta(ﬁ), Pryvidecttibatotpolypexte ha‘wwrdie mnoantgmuameg)s shovinh  a
Su ur a |
car boxyli CLSERIDAG 4 apalytpisialil (Al M cciiopgs A G I RO 6

ami no i wpphp@tléﬂa@émsélmaa}mﬁ a6 squgacean shown EQHBNP ﬁ)areaﬂﬁf udedi no
aci ds wit hyagn @ﬁa,hu&h tt@a?hmacﬁi @@eﬁé&%‘s%o@ﬁ in EEQYDAGI W (In

par ent heses are one- | etter codes, for,_am no acjds 15I't . has. been
reported t®at aaolwpyﬁ‘e\ﬁhlplahasmwe a%seamq% fawpfh B isamuine agidseqpeppe

from an orisghdid in @EQVIB NGO XhySEERARIEE dBi¥tidnDsliditioR @hd/@inseiias Bf &S or more

del etion, additi gnd/or substitution of gne or nore am no aci ds)
amino acid residues and yet has taurine transporter activity;

35 (C) apolypeptide having 97% or more amino acid sequence homology with the amino acid
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25 conposed of the protein of the invention (hanster taurine
transporter) and other pol ypeptide fused thereto. Such a fusion

pol ypeptide is included in the present invention. Such a fusion

pol ypepti de may be prepared by |inking a gene encodi ng the hanster
taurine transporter of the present invention in frame with a gene
encodi ng the other polypeptide, transferring the resultant DNA into

an expr essisQuien8aé Howh HISEX Ad ﬂ@SQ Bl YePRavidavirife Rarsptiier 246i8); |
Techni que be used. Ther

limtati oﬁﬁ%@%ﬂ}p@ 5@!‘ 5%@@%%23&%96%& SEOYPRFR ApYE R 'rbeéﬁBno

present i nwEntli &n. Exanples of pol ypeptides to be fused to the
polypeptld of t sent ent.i.qn j.nclude, but n limte
A CPopp (B 12 plsasbich sncodst Y G whish ioties 6 « BB Sonlgpeacy ip 8
conpri sgng Wmhdvirtgtthdmua&oﬁddl sBquefice sk Ehodd), in SEKHDSNOi hiiddeiestidigzent conditions
hemaggl uti ni 5 (HA)., hu C- nment V-GP fragnent, pl8111V
fragment , ‘?‘pfp eial}cgii%\z}pfﬁgﬁe%%lgagg%?aug %I"s%ﬂﬁf % r agment, |ck tag,
a-tubul i n fragnethe noBeltmgrpenmdextcé‘ ithe pCesbnt drgiemtivn, are hamster taurine transporter and
gl ut at hi ong- S transf uen gglutinin (HA

i mrunogl obu h é%ﬁ nw P% f%ﬁ#ﬂTgﬁ %gﬂa e and mal t ose- bi ndi ng
protein (VBP). Inthe preseft ipcmtion, meakpryssmméﬁinamrnllsgmabmdodiamsgersme
pol ypeppi d%aﬁs ortdt® ﬁﬁ%ﬁis% % 6&1% 5 fiﬂ&ot‘&' thd a&lbfr‘ PG %B{%{%P iaqﬁneoﬁméﬁb‘?ter

pr esent |nven I on. ene are I's exp

prepare a Pipbews m;m}qd@pimgjéﬂmt}ﬁ activity\o atan@pnaqawe Iﬁ@t h@]@ Rtﬁowﬁuqhoa
t hose skil onal |y
equi val ent 5?‘2??“%%%??‘?1?&%“%3? BAGHE RGRTHAREN RSBl

hybri di zati on t e8hmiethod (“SH#B‘?%F@ thpseaskiligd in 1p| aetcior &rep@lrtgnpql@enﬁ*ﬂfs

ed., 9.47- §nefonafiPeglivalint & a SBEHR! poh® n’th@gsSof ﬂaﬁ'&mcm Txﬂﬂﬁtﬁms into
skllledlnthe art could routlnelylsoaﬁ g@(@phlg y ogousto
t he DNA’ se§oleprolidest mendben gifgh er FraBrample: thais PFne“OB eBERAYe

invention pagstigs fiaionEIVA eGiEvkIEN Co ﬁims’tierpﬁiﬁhnet h@ﬁsp@(fter Egﬂdipbﬁ)@haié]?
polypeptldes functional |l y. equi val e hanst er

t
t r anspor t efMOAYRS: PUtAteYANOTHKEs agids of %aﬁ&ef d@’%ﬁ@HSPP%efeWc Sitfedirepigd 4
DNA hybr i diniutagenetio (Ha3BinoNAGotol, Taetph (1 9%5h See0lf52, E17d] Dlet, M, hainSrhiel,

a1 oy SRRl 1 SRR 3 B R el

i nvent 26n B441a9456; KrameuWeshd itz He (1987)MetbodsdEnayfnot. 64, psrseéé"mKunkel TA

i nvention. r i c i

encodi ng a(‘Sé?&E‘BBW@ h&un%%”%%l q‘esgd’%ﬁ( ¢l p%% gds&l?% aurl ne
t ransport e2763276pk Putations inj mmemmldmmemlsbe)cappn @pmreat &hus, 2(polypeptide
sel ect ed b%hﬁ:ﬂ%? KididoCshid Herhrgt? B! the ERind® %@ Bdcenck @ tfs)eﬁ 8¢ Murine

hybri di zati on con t| ons may be given. Low stri ngent zatl on
condi tions trarseortercﬁf th AFAYNE INEEN by ymutation 2efdorg. qm/anslssamlpe eﬂC@s ol yis

50C, 2% S&Gcmmlpeq%mgﬁo M&hﬁer&ﬁﬁfm@"tﬁﬁﬂp?énerhé 815> BEIGICAAS He bifde @RS

may be given. For exanpl e, stringent conditions are x SSC
and 0. 1% SHIGPrasgRyisventiqas o condl tions, as the hybridizati on
t enper at ur e | S | Spaeifie dxaniphis cﬂfrﬁowpaﬁda\mctmmy djuBaleMOBTRhO Bimsesd traudths O

that only CHSEEeBRAERIEHT I GHoR SbREy: e Qobiriteet pRepie Tafing on
hybri di zat ammotwtpeecpémeder@ecbtfremattedarmhbvmuiesequmé afnthy Hahwter taurine

t enper r lL.so, a.: f

concent? at raneyeRep st Bl innde A5 i P AT T 3R Mo 2t @197 e
int Ihe ar :E preterdbly affparaipe acadsedven mtm;femﬁgédommmds tthe mesaprefesmbly 1-5
simlar s e .

t hese hybr |113ﬁza1aﬁ¥ a? %mﬁues sua “3" %ngs]g%lgéﬂe ﬁérrlr‘%fj% fahﬁ% S{;l&)y
hanst er t asaqirénge tof dhes panst@rtawfnet treasortes by tadditiore of oot of rmare amanwi mmds,
aci d sequeperhlePahneaakd dRrdfrefBlyRLASSitho A Blch HbrdbRRrdblic]-vsle

35  amino acids, the most preferably 1-5 amino acids; and a polypeptide having an amino acid
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97% or nore honol ogy, preferably 98% or nore honol ogy, nore _
preferably 99% or nore honol ogy For determ nation of the honol ogy of
pol ypepti des, the algorithmdescribed in Wl bur, WJ. and Lipnman, D.
J., Proc. Natl. Acad. Sci. USA (1983) 80, 726-730 nay be foll owd.
5The pol ypepti de of the present invention may vary in amno acid
sequence, nol ecul ar wei ght, isoelectric point, presence or absence of
sugar chai seuenverdstivddofiym tb¢ amimdegmith dégaenco roftthe hamdtdr @urineOBinsidieE by
produce th ept | t purd fication thod that will

descri bed ?‘éb?@{r’g \/?Eggrr@&rg&p‘fq’8na§‘d%spr%%'8b'¥ &3 |“E"é{}?ta°tﬁ'8|’9‘i§88‘fef“632’?%5%°
functi ons eginoagids even woretpecfératiy 110 nsninuf actds,cthé sostt peefertlsly i Snemino acids,
transport eg @t ke &Nt i nvention, the 10 polypeptide is included
in the present 1nvention. For exanple, when the pol ypeptide of the
present i nvent i ohming agid pesisiiesetd be mugatqdrankunt potienldrly lipited EsRrbfemblgindno
con), a nmeihi R i i t.0: 1 NUS . initia
am no aci dhga&ﬁg%gf %?bt?ﬁ%&%%ﬁgggﬁoi agledg ﬂwgﬁﬁﬁ%gh % O%p'ﬁﬂ%eang © "fcf'fle
present i n¥eneaEs pansarxesk e Specifici exampleugithg watae pBanging acid mdernkin mplude

cel 1)t NehprimbH: Ao SHANA, L SCRLETCR, Wik ST G NI WmiROhIRER b9 Of

t he presen ny ng Q@ncl udes 15such pol ypepti des. e’

pol ypepti d g‘fqﬁﬂ g Dl aming, aeigs W phapie side ehpinr(B0A.a¥ Lal andddrmviincant

pol ypepo i decidsrwith NRdesg! groes-YaeitihOaddohamabodsa ¥NoWhd Rids Qﬂtgneqbsulﬁlr
ny

skilled in the art. A.reconbi pant pol ypeptide may’ be prepare
i ncor por at 'Y *GMERRE o &gﬂﬁ {&ﬁé‘“‘ﬂ)on nogacdy Withe 2 pashaspic jagidepnd on
i2 8 an apprgﬁﬂé—adr&ir?xgnﬁﬁ&hiﬁmﬁlﬁp% @iid Q)'t, gmhrnaduas% f}ﬂ'x {1 Be%%e—%&ﬁ%jﬁlﬁg isiﬂ% Ehafi
appr opr ell, collectin e resyltant transformn
ext 1 aet 1 oo PH D) 5 Ao PR 875 2 A mabe BA R SR B § SBR WD by
chr omat ogr papdmhefes aehnaktterandafahangacidsever sed phase or gel
filtraj4qon chro ffinit. hr omat ogr ap. i n ich. an
ant i bo%idy to the_qg%?g{%gB{‘I"}ggee(ﬂg?t%tpﬂfép??ﬁ%%gwngiaﬁelgﬂpiaglﬂ\é?"é‘e'?"ie gy ﬁoﬁl
col umm) orangonginddi aming gaidosequdnes cbyc modifredtiog r(aphi o3 teetvnj guditon aBdMen
t he polyp ' f . Lan.ls d..in ost. cel |
(g™ Ahrhefifiofof bhe aPhERHind INETHARSEBRIERSCE Y Br e Thehid
gl ut at hi orkelypentidg Mdark; e efpb) Broe Natl décadr Sca S\ (18840 Bhi 66156660 yllee pLi de
wi t h hi stidgngnifiest. > pepLi y
be purjfied wth a g"ldﬁltgf A %@gggge%gf‘Ef&’gz)oﬁmg‘szfggﬁfgﬁggﬁg%w3@%}%‘”’?%?&
puri fi%at i ald#3a ihadie-McliagadntG e, alr Sepcoatlotdved. Stak/SBhE982) 79,
pol ypept i daoet439 i nterest may be cut off by thronbin or factor Xa
and renmoved fromthe fusi 003 poil??g)g)epti de. . When the pol ypeptide
of the present PAPEHPRBRGY the Eitide IHhwhish ep praeore prEomsidy $ are
nmay be i saldadded thy hamiter {a0idel @ihspoRien Of thekKROWMR 1nQerkiBR SE fissieh! ﬂo%q;eﬂr)]tﬂlet he
art. For exanpl.e, .a exttract fromti ssue% or cel|s expressing the
pol ypept i GBI, the g‘?’@%@rn‘ta“'i“}‘?\/téq?ﬁﬂo&ﬁ’ RaY, b &V pl Jueh afusiem pelyReptide; i
gggu 5t g owinpasad aﬂhanbiebaﬂyhefgﬂvm% @gﬁgérexunhagaﬂsp@te?ram oiney ;?ogfpleptide |
escri [ ound. ant | bo : ei ther, a pol ycl ona
ant i body %%%%e%%o§u@'ngpgsé%? (ﬁ}tf‘le 15 "Ydurgae‘f!lﬁ‘? ﬁﬁe‘?r?se'i‘tﬁé"eﬁﬁ%%eﬁfmh a
i nvent i on figsiasy pelyneptideDiidy dacpepareg by tiaking raepdne consqiing ehe, hamidtet Raurime any

one of th | t: - ) ' t hat A _havi the .
nucl eot i dgmésgg%ég\r?ggg aé@% tol\avne?'?%]ﬂ @%‘gﬁﬁ? g ﬁ%ﬁ%&'ﬁe r?aﬂf Rglypepnde,
nucl eot i dé&rasaingbe resataghA. iita a6 eGEQSLDVMNGIr 24 exmessiDiitheNA iga hive

nucl egbi deelp e q@RfgBesaGionh RY¥RodeiftEnl i A}Qnaf besEd. S THEMIES 1imitibn §n DVA
encodi ng ?hegjgl)%g)e_ptl de having the am no aci'd sequence as showni I n SEQ

ID NO 2; tigie be fiseditortbe pelypentidp apthe presemkinesntioas an ani no aci d

sequence deri vegxapRor b6t i@ddih b : LD D
NO 2 by sugﬁti tuat ipon, gerﬂee?}lont g%igﬁt?ﬂ%ﬁﬁggﬂy%ﬁnﬁ%%%%%&gwﬁ%ﬁ or

more (sevECHES B Fio "k fieniteh 4o, AU dHapgiel. Pt aladioTsehnolognd(pese) o
activity; 1204-1210), 6xHis comprising six histidine (His) residues, 10xHis, influenza hemagglutinin
35 (HA), human c-myc fragment, VSV-GP fragment, p18HIV fragment, T7-tag, HSV-tag, E-tag,
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(c) a DNA encoding a pol ypeptide having 97% or nore am no acid
sequence honology with the am no acid sequence as shown in SEQ I D NO
2 and yet having taurine transporter 15activity; (d) a DNA having
t he nucl eotide sequence as shown in SEQID NO 1; or (e) a DNA which
hybri di zes to a DNA conplenmentary to a DNA having the nucl eoti de
sequence as shown in SEQ ID NO 1 under stringent conditjons and yet
encodes a OoFp amizenl efrdzmentn gekertag e ottubmhins ploagment, JB438y | protein 2 GTHASPRA of
t he present .ipventi i I: i TAVTa¥ AV M4 1B LI Bsstamin
%tﬁipped%-trgﬁfx{r%g l{(grgf) b8 HePhaYediNtRirP (HA indinfisk

of the pol resent 1nventfon as described above.

Further, tragomRAalattosidree davatinsc-indingnroish M) -be used in the creation
of a cell which ﬂéﬁﬂglzigﬂhgmméE&etéﬁfodﬁ?éfﬁkﬁrpotyﬁéﬁiua% fsan®PhE tgerie

The DNA of the preésen nvention-may take any form as l%ﬂ as it is
capabl & ofencovingthegpaiypeptisie] gfpthptaresent ginvangen. or Hecised; gRPE S, prePaFed, s

is, the a tide. 25 CDNA synt hesized from nRNA, a
genomni ¢ %P%F%%gﬁe ria‘lfé(r:aa I yggyn

C hesi zed .1t shoul d be noj ed IdQSat,
as long as the DBwaltemagegpdined koewa iase s @tb%wg’éﬂ}{e%&‘go"f” PR
pL esg“t | NYRARhay edulGleRNG ggé{)eéiﬁc}l/_ o@ﬂeptiw?sl eﬁmd@d siing) ehec dybyidizagoron
t he degeneracy of genetic c : e t he nt. i _Rv.ent y
be prepar e@cm%uﬁﬁqukﬁ g g@’l‘i"ﬂlé"sggg’gg ke Ieﬁj‘ea'gfl'g'%?’héo%'rgp 8'['1%:‘61%30{1&
exanpl g ths BNAs TRgohe Thospakitled by the epacduily rautio@NAsdlithreaDNA heghiva
cell expressing the eptide pof the present jnyv } : :
per f or m nghaNANECHS t?éfﬁ%ﬁgﬁ%uﬁﬁe 3&&5&-‘?’15 b i ﬁil{ﬁ\g%r%g%{}etﬁ%%@% l%egmn
present i nyRed bR nhdt EDNA, seieftd Br MCpartl)hemsf, aanprisdiase polypeptipeafinttinnaliy,
may be prepared, far . ex | e th Cr+ i s J-
ot al -, hoRBbaeEo Ge G e deappr oS R e Q@%ﬁﬂpmﬁ §
(1989). Al émodedtbiy\aadNA hebridlizirgooier BINA] orclA thergsf.angoding ) kanpies ¢puripg
is alsp,_possible t r DNA 9f I i h@fr Py
pr epar ?%g RRPYED 31@ g&'ﬁ{@&%g}@%m.ngigtﬁﬁicﬁggflgggﬁﬁ%né tg}@'zﬂﬁ pF eserrﬁ
i nvent i on, tragpdriee of zhenpresehi guerbiva ismlse coshedsd b‘as‘g%l pekpaptide &S B§Shce
of the pr e&g&giohnventi on (e.g., SEQID NO 1), and perform ng PCR
using the 0I'Tgo DNA nol ecul es as priners to thereby anpl i.fg a C%
encodi ng the t addybnidizatioarpepditians for isniating A INA gucodiag apeiyReRtige fimgtionally
nucl eot | de . GRANENGE O harisl? diRY k@it e préseit el dah detapproprately

determne the translation region encodi nq the pol Lde.and t.o.
obt ai n2@ hesalgeted dyahosg S@H%ﬂjmg% ag E%éx%lﬁw%tsﬁfa’égfgﬁ%% z"ﬁHP‘é&%‘ﬁ@“m
i nvelnt i on. “‘F&%&é bioén. msw%ﬁmgam hmidﬁatgﬁ:_rt@?ﬂiﬁoﬂs ey for gxauplend2°Chzx SSC and
resultant c¢ as a probe, jt_1s SS ) i te n !
Speci fi cal Py BRe prefese 'Sr?gtp? Jc F&Bﬂé‘ygﬁé 3@]8% Pl rasg’, HM%JL
i sol ated feQmitioAdmaEEbé gived. | Fotieample, high stringet exgitessam @31t x SSC and
pol ypepti de

f e present invention. 1 [ ' dihe
total RNA pés}ﬁé%ar YR8 tlor%?taﬁgléfs@%(g%g@ gﬁﬁegaftdr? %elggﬁrg%i |_':r)1e4fI
ul t r acept r DNAgatvith rhigte hbmologyClbur glab iDNAs with enly alow, h@nelese gies phtgined.
(1979) 18, .5294-5299), the CRARGZA Sdholodh: ar@ BBtaiSar &
N., Anal. BPBERS gc%Wﬁﬂ@gﬁ’ﬂﬁg%%Vgor thegfrmo, Oggnaé thglgl MRNA. i s
purified f hymmidtzaort mbramisu@lmgedmw\wmumtfqnb'atheoﬁmk?fﬁt}”e ut also a
I(JSPihﬁ””aC' A urably’ of Blckofy (alH Y€5at cSdebdmMoPUARE (R SRAgeAy Of hptiidization.

J Those skilled in the art could appropriately select these factors to realize similar stringency.
30 The polypeptide encoded by a DNA isolated by these hybridization techniques

usually has high homology with the hamster taurine transporter of the present invention in

the amino acid sequence. The polypeptide of the present invention also include those
polypeptides which are functionally equivalent to the hamster taurine transporter of the
present invention and have high homology with the amino acid sequence of the hamster

35  taurine transporter of the present invention. The term “high homology” refers to usually
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Qui ckPrep nmRNA Purification Kit (Pharmacia). From t he

resul tant mRNA, cDNA is synthesized using a reverse transcri ptase.
Alternatively, cDNA nmay be synthesized using a kit such as AW
Reverse Transcriptase First-Strand cDNA Synthesis Kit (SElI KA GAKU
CORPORATION). It is also possible to 20 synthesize and anplify cDNA
according to the 9-RACE nethod (Frohman, M A et al., Proc. Natl.

Acad. Sci . A 5, 8998-9 B | | |
AcTds Res OThGREpemoREy PSRy SN apast RTHIOE. EPRARErANERIe o o

(Cd ont ech) hcamlogyo I y@ﬁfeﬂeﬁﬁnﬁhﬁloﬂ the damiblogy of ;B@E):ptidbs, et dorithin® desékibiif

|1 oot e 25 "0 % dovnd O BE 7 R SR Rl U £ oaiietS, B P el

The vect or follswd.nt r oduced into a host (e.g., E. coli), followed by
sel ectipn of resylt o]

r ecombi hant vecf‘i.hdre %’r&en ﬁtgigl (gfl r;ﬁgcPeré)sgequ‘éer’flgEe{\n g'ij&a%a@ %N%%JP %i' TS ha
be confi r madlebylaravdigityvisoeleetrin gding pedsenss ot hisemti dé sugan ghaimompmhologr,am
terninatio

R e @Pmﬁﬂ@%eﬂ%@gwﬁ%
i nvention it b@rqlsscdbadu latgr.t Héoquetq@edmg af theowsnitantspalwpeptidet ve feations o
be used fOéqu %B%%@fﬁn&%@ﬂ? tﬁ@%ngeNAﬁﬁ?ngltﬁnspMé}l &'tﬁe §eglsm§§1§§1§rtﬁé~'

(1981) Fur present 1nvention can be

nodi f i éQi usqlmp@brm@ﬁledeél i {he preserit ifyentioR ¢ Eor granmply wherhibe ROuRFPtidsRLs es

of such ”Dﬁﬂeiehﬁﬁ{:énﬁ&ﬁls lefrbsdiGin a PHIkaRbR (@§t5&hénchﬁ@oﬁjoa mh@89k k@R th
restriction enzyrre i nsertion of Sy nt h 1c oli onucieotl des_or

appr opr i at #d ad; torshgn Netersiphs o ghe ‘&'Héilaﬂm%a"éﬁ squP??R%Pfst e pelrpapHideer tYhsA to

an initiat p&fbeﬁlﬁ&%ﬂ{e'ﬁé@m metion Is%xpk@éma%k@ybt@@@ora n(a];ﬁﬁllaﬂ_ Eéﬂ) Qe
TAG) . of the, prese nve tio 88%@'0 i nclu

whi ch hybrNciW’éz‘?J f@%swcwwngv }WLRE’ YEtR Ea{i’é?’i‘klé“’%{ﬁm%ﬁ’& %n
SEQ | DiNO sul:hpmmpnc&‘srl ngent condi t| ons and encodes a pol ypeptide

f |1 | h
S hgont conarcing okl Jriie BRER: St bRE el OSERY R ecpbineaty

in the ar tpolypepldedrrrignatnimlr pcéymptpﬂeeby methodst knomgemtthcﬁsermkiﬂled onghe AOWA

" " e
S5, " of efPRHAagRy e el e preflm AR el N g AP B
stri ngent afahel preseonsvention beansa@b@pnw explrisgibn geckdr, ng?ecrmcm@ﬂmw‘:tonmtor@f er
t 0

s t herhy pipapdte s Gl <ol 18 fehufind Haoakdnad A SRR

horol ogy c@d then Bl!ﬂfﬂrlgléhﬁ poimmabdvectu@gmgrm (Rrah, agtion: Exahgnge tﬁviré%i is:

pr ef er abl Yp % hrorfdeia ARb
These DNAs h?ssol a g%{rhﬁﬁ:h%%gqgg%ﬁjgﬁ@ggg%%ﬁes u@ggﬁ&{}ﬁﬁg@e a %Pgﬁ

nucl eot i dethe daliesptide p ﬁtprqssm wventiog ipfedsifcd eolwpn) K epaphination ehthesene

transported}u&ﬁatgégﬁ,h@rt@m@jesﬁ i nvention. The DNA of the present
i nventjon al so ipclude

ch encodes, a eptj de

functi®hal Iy eq et PORsPIGRo O i QUSSP SHGRIHEE & %%é%owt Bposhel} (e
present i nanaidl lcanmamctoh)aes ahmckh pdli_@apﬂdeywm glmatanomtmc@m pgypéfpﬁde or
hanst er taurlne trbans tg B}hﬁﬂsent nyent,i on The .term "hi.g
i dentity" Pef PR 6“*‘& LPQ yP?P BN ge hf8 1B eﬂB herep. alfey ’ﬁ’é‘?ﬁs"é‘
nor e honol muippeptive texy pe pirdicd bhth a%&%lmnermlummodemtkd golunihe i dentity of
20 nucl eotide s e n
and Al tschul . pros PRERRRGEGRNE FEObARKE el 3hes YT G BHlpeb iR of
on thi3 al xgtsresttrtrﬁnbepu@@rtmﬂmmb-om fstoBKASTINeoNed BomsiTdusian polipsptide.
devel oped (Al t s, e
nucl eoti de sequencesﬁgr el)gnpldff/zl\ge?dh%?&%%lxswbéggsdééﬁnﬁ%i@mpﬁ% the
par anet er spolimgptisle mag e isolated by purificatmn methiodadneivieioghase skilied in therart.  For
exanpl e. %iﬁrﬁbl@,' dn extract from tissues or cells expressing the polypeptide of the present invention

may be applied to an affinity column to which an antibody to the hamster taurine transporter

35  described later is bound. The antibody may be either a polyclonal antibody or a
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25procedures for these anal ysis nethods are known

(http://vvww. ncbisil mnih.gov.). Furt her, the present

i nvention provides a vector into which the DNA of the present

i nvention has been inserted The vector of the present invention is
useful for retaining the DNA of the present invention within the host
cell and for permtting expression of the polypeptide of the present
i nvention (] r taurine transporter or a pol ypeptide 30
functional#@mﬁgﬁyggﬂﬁﬁf thereto). The vector of the present invention
i s al so useful fRorthgsetheipreseniginyention pavidesn| DAY epcodingy b \ausinp tesgsporiere
taurine tr r bt - @SS
the. t auri nanEr o ag oned REHIRHINGRD | R, ISR ank JOAT By nRIRLRES
whi ch | eadssqeescegs shavn émSEQ IBy U3t PYA heving theanicleetide sequppeepisi sHewn in
the hosq cgﬁgm\m 5, bhEDRNAHaving ke dullebifle u&{aende%s Bhoviiinl SEQ 1D N©: 7 are
preferable that the vector has a 35replication origin ("ori") so that
the vect or®cRd¢dirgely anplified in E. coil (e.g., JML09, DH5ce,
118101 andXLa bNA eHRddiRd8 polySpaldeeBhving thedififo Gi@ Bdquénte ad libwal if SEQEDES
for selectjng transformed E. con (e.g., drug resistance genes that
enabl e di st #ination of transforniant with sone drugs such as

arrp:c cill : Ngb) t eu)m&;mbaifagg peBpéeMe whichrhas il enopbidteqehde debvahPbif sheof
pref er e vectors inclu ut limted to, 3 vegtors uc
Dector I centifach Seqytier a diowgin SRR TRCRD S bY aiesityli, dbfpioms g n B
vectors pGuddiion ¢DhieEsCTmorne T(deveml)Caming ycit) eresddugsrand tyetd hasharide hieansgeteo r
is used for .t.he purpose of subcloning a cDNA and cutting off the
subcl oned > When the vector is used for the purpose of producing
t he pol ypef) i a®NK erichdinga @slepdptide itz Gy oramoeepiesaidsequence bomalegy
especially . r j ] ; 1ol S QL .

oxpr esei oo R ing AN S GERE 45 oM il SeB 10 800, 2 RS Byt ansporter
that tHe vastvioy is anplified in E colt, and it also preferably has a

pronot er BCQD@JAWE% b AbRE s e AShAh inSEY eNp! 1,9HCch as 3MLOY,
DH5a, FIB 101 or XL1-Blue, e.g., lTacZ pronoter (Ward et_al, Nature

(1989) 341(e) saPNsywhichgrmizgs tq 3 PO camplementan)tezyPNAazme Sheoprsiegtide
(Better etgeglenceSad Gl (nl8B8) IPHNG: 1 Qdder 18h3hntOdondifioR” HPY&T encodes a

Speci fic exanpl es of such vector include, in addition to those listed
above, pGEelypetide haing AYHE Fpnsperter eftikE% pr ess syst em (Q agen), pEGFP,
or ]pETzo( 1(‘1 ;Jr i ts TREBNA of thefAeRMWARIMAS Be @ HRAEEHIHVO Gr BLdio préduction of the
preferred).

. he vector mmy co i se signal, segu e or
Dyt s olpetide of B Praf vEm s oAt miavq. o Fprghen ok DR e brpsent o
B eripl as Irn iﬂﬁefg%n7m£§i be usaeigBheérwiah SSecﬂlle:glﬁ@ siﬂoﬁg'ly e@rTsEés tied haddster ':cadm'ne
ol ypepti dEaEn 1 A Of T ot RE SRS B B uiiss SR TS fmife o
rr}ay :oe peréno:pdin’g:the ﬁdypeﬁidfnﬁthe prekant inhentiom | Cll*hamh i3, cliel o A deay e tfratatople, a .
el ect rapor n. . e d . . GOi
s sy O BRI nthesized fromp (i @8R0S AHCPRAE afca FItesbIE BN 601
i nvent i on shoddl e aptetd that, cas dongoas the FINAe s dapablereinerebding thevpolypertide @f gicon

LEEE" | Sy BB LY Tk P B i e

expr essi orgepdistcodes. (e. g., Bac-to- BAC bacul ovai rus expressi on system

from G BCO BRL; TRBagX\Bhe pRA&R inveRioh s RXRERRA Y RS Knwh Bo Bose
pMVHL, Mﬁiq)l}g\ﬁgm mal virus-derived expresgéon vectors (e.g
e

. g. \/,
P, in the apto\For sXarpRls.; e BINEKMEY: 0% Proparerb iyt BERArng | QCPI‘PAHT?IMW
PZI pneo) , HMRE bellRpressaig tw;nﬂmgid%fm@te@énsine@tign andPeeBiBinER RSN
Kit fr_on Invitro eE' g]&/%l 1.'S -f%l , and Bacujgl u§E§%ﬂ§%)
subtilis- &@ws@é’arge ‘E}P BHUSRE PP PreEnignvenips §@s, 1) ay@rpbe.
expr essi onmiefcDiNAgibRRY MRE B¢ prefRrddNfoR Blafle, Hctht Meth6di@ddcritied GHEAnbeddks]. efCOS
cells, NIFBTR G&ll Cicaing Lold® spre RIS LimdGtors Bral (PisS] CT ARinkintas 2

35 commercial cDNA library may be used. It is also possible to prepare the DNA of the
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More preferably, the vector al so has genes for selecting transforned
cells (e.g., drug resistance genes that enable discrimnation with
drugs such as neonycin or (418). Exanples of vectors having such
properties include, but are not limted to, pMAM pDR2, pBK-RSV,

pBK- CW, pOPRSV and pOP13. 5Further, when stable expression of a gene
of interest and intracellular anplification of the copy nunber of the
gene ar e iprebenttimebntidrhisy ]bm;bdrmg\,iRﬂ‘@ frah howtll meyredsimg ulsepblypBptide fof yhe present

CHO cel |l s . i t

OHER gene TRFOT Syt il BAA'nBNBNA%RLE BEORINA sEuES (P lnd|iel

:‘Aﬁl | owed byveatip (efg,cEHQ B31N0 tih anétphuﬁ@r;m)gaﬁ'@i (aimg<The odlgol gﬁ&\ mphgrlgsrmm
en tent I nt ende a

met hod m%ﬂgﬁﬁg@&ﬁgﬁ%@g%@%ﬁéﬁ%}@ ﬂclzéat?%'ﬁlléﬁgﬁs gene expressing

SVACOT antigen odurthes bshrdepmuning thesnucleaidef enauende WF tthe zesultant 6PNAa Wt isg

the repli %Egnﬂamqre!eehlﬂe fk tr§¥ﬂlgor( fRidn enchgi% the?ﬁy]%é}ﬁderaﬁlﬁ kd Sadih BB amino

or|g|n a rep I catl on orirgin deri VI Ius adenOV|rus or
bovi ne pacid wmerqﬁéhe(mmptl%yf the BresepinyesHen. ﬁuﬁwéw SCIEPNZAASAIEET on

vect or mayineep %hé@&tﬁt&ﬁt%bi\&ﬁ& hlBE, St it %(ssaﬁl@l% 1!s$lbltl=, Agerdohfic IIQAY nunber

of the gene |n a 15 cell s st | es sel ect

mar kersgl ncl udes mecaé:-is @erg‘ﬂlowqgrﬁ¥?"é tsgnay “ﬁ I% %s’l"ﬁ@msmdatej‘g
phosphgt r aRRd akase of &Félﬂlkegedpeess@wm shilypeptidenarSe (prdsent gmmOrE F60tHe
xant hi ne- qgﬁml ne dﬁg@orl bo ransferg\ ek(gg glgﬂi}%ﬁ h
i hydr of ol SHASOp thed I RN i PropHed 7 SRS Sapals the
provi des guhdihe QB}abextrtﬁngatmhlni&hoﬁrl'](Ehiﬁgmhoﬂ N & e, Bicekeiistry2(1979) 18
i nvention r er The t

of the. or caaks 25 o AR REAGE CrlPEorsd e %E?CC@aﬁv%f%w@em.

For exanpligz, B6- 1(59) or the hkea,randntl&nalﬂlmmns pmiﬂed ﬁmytlbeotalsl@dA ufing ﬂﬂﬁsm

cel | 3, HRRLASE K [PRRALEP ™A B NS5 RN o B BBl Bare Sy wsig

producti on Sy<t r€paration or express
pol ypept|d@l@frdpm&mtlondﬁe@hmcla)?urther the host cell of the

present inventi ?Ra fhﬂ@rl e’éﬁﬁﬁsé hdsH8d fué‘l %ﬁgeaﬁleﬁg(f}fgia‘?%

25 strongly, pronD aurine I'ncreas

the desir tep@tlxqbepDNdemaSFbﬁr ssmﬂvem;ﬁdotmgtal lghsugh as IAMY)&EWB‘@p TERSETiptasher e
are in viadidni BDN Atsr 39&@1@%@1&9@\1@9 SORPORWGIONSES 10F alsd pidsibleQo

production sg@tems I nclu stens using eul caryotes and systens

usi ng 38r olexpthestze and gmRlHY él}i&i\r reerdieg 49 éheu%'BéCEa’ﬁPth%ﬂ (Fehymag, My 6t al.,
cell's, fumpgs Nﬁ@'Ac’ﬁd R @smyssbes l@%lgoﬁosa@aasgmh@csau Nﬁne@mdgkes

exarrplesof ani cells in de as CHO cel.ls
(I Exp. MY "3%1) -288) usea%y’%meegﬁ\ﬂimgﬁq% @Cﬁ@t @ﬂfegm%e?lwae yig,
BHK ( baby rEa@fm{(eCRkwdeergel | s, HeLa cells and Vero cell s arrphl bi an
cells, such as nopus | aevis e
CoLS Such 22 SIVA RSl O Seb Re e PheSurst ool e
cel | s. zsAmmlugec@'(ﬂ@N& ltd &erebi}h]ﬁmpa@'ﬂdcaﬁknamngR Tenectos mwdﬂi@ﬂ Imto a
Acacl Sci A 98 6- 44

Acad. Sci . o ggﬁ\ 6‘8& %%dw'%%' He ‘ffgésaﬁ%?t"%‘j“qﬁsﬁ“]‘}‘%uﬁy ((Fbtam 2 desmd
advant age rwyafnhmhntgzhctex pT&mmbmdesequnncemdém DIYA efinzrestrady eabhfirmeiy
cells are y Of . ressi on vector
into the hos?‘g@gﬁu’ g%ﬁ%glg #‘%Hélég%%ﬁﬂm%tﬁhz&@épt he cal ci um
phosphat e net hoHurthene nmdmw@npfmghwxp@smqﬁif@n%m@e desigaed BAi ¢
ri bosage %BTIﬁE’A()BEP@ febéﬁgﬁ(re%ﬁﬁ@é‘dnﬁhen 'tl?eCfPequé?x‘éﬁ 8t dodbh usﬁéé 19@ﬁe%§zt't9”

t ’? tl
te agacum dde |U§@df%ee>mresmn @@ﬁ%ﬁ? ypEp i%gs ﬁﬁwus%w %%t“éﬁﬁhnd

this may g RheokRGE e pfeeénk hase;ﬁuh Eés.rb% moﬁ&"ea hﬂggaéonﬁﬁér&.myf&aﬂable kits
pol ypepti de producti on, eC| exanpl es inclu east bel gn ng to
0,

the genus OSXaewRmsHAdes E"émﬁ es 0 élé@hﬁkoélﬁ%’@gs en@lvéss. Qut g ngty Hmited
filanment OM%eitMﬂ%tm&hﬂ&%Wﬁslmsérﬁ& 8 EysherS BRIoaliidldotidies 6 Appropriate

35 DNA fragments, addition of linkers, and insertion of an initiation codon {ATG) and/or a
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When prokaryotes are used, production systens using bacterial cells
are known. Specific exanples of such bacterial cells include E. col
(such as Th4109, DH5a, H13 101) and Bacillus subtilis. The

pol ypepti de encoded by a gene of interest nay be obtained by
transforming 15 these cells with the gene of interest and culturing
the transfornmed cells in vitro. The culture may be perforned by known
met hods. Fsﬂn@%aMﬁbtmiaéAdT@&ptEA@)broth for animal cells, a nedium
such as DVEM Iﬁﬁ’%ﬁtﬁégre&rm .hbéa%myo {R8uds § DN AR HBrALERL 8T

such as fetal calf serum be used jointly. Alternatively,

serum f r eehavingthe @Jc&mdqﬁsw@rff o Showm TR0 BRINRir lﬂfg‘%%mgﬁrtém@mns and

preferably.abgit p@lgfxézbuge ﬁﬂ&lﬁmﬂl&leﬁﬁ%ﬁeﬂt%}tﬂ@h@ﬁs’te&‘taﬁﬁﬂ%ﬁﬁbﬁ@?d at about
30-40C for about hour s. necessary, .repl ac%man

t of th
medi um Saerat i orﬁtarganta@qrﬁaw%ﬁwa% SpRpRAEAY lcted by those eillachio W
hfmdt i nAvmmdﬂg ?ﬁﬂ%{cﬂnﬁﬂb NG tsamgem rtf@hdlldﬂst fIQ}':‘ne; stuﬁgengc@mltml fef@to, for
prants. gene, o1 _ | er o er
plant s o PRIIE SRy i 126 B8 et Ph G 2 BSSF BT b Tt More
bodi es. ferdbtyehxgloétﬁﬂg%pﬁdodmtmrs n&9lbk edtécad. Hizh stnﬂgtﬁil CdidBions refer 65&15 ed

oo T D S0 AL e e R b Bl

Goat, po0g, tenipeaiure rmLEle/aadd IneAS | eithrey H@lensmrhoagyrmmmzles obteined i The
Glaser SPECTRUM t lication 1 | s are
%s lﬁ‘ﬁ'ﬂ 8—9%@%@:85 15 é{ﬁ@t igt ]9_)%‘:32 denveg r11'1'c1m

used, tranfG¥hi gene of A hterester s
fused to ac]QHAerdmmmzknmglm\Iﬁol ypepti de produced i nherent ly in mlk
(such as goat 1 S i

fragnent ont ai e DS PR GRAARIER et y3l-0P el Hlhoride
whi ch is t begnencerpdeatity edlith n PNA m@u@thofhamswemn@e grersporteTné the present
pol ypeRk i dg,. o, ”tﬁ{eeﬁlf\rAC&nthng&%%%ﬂﬁoJ 51%“1&chﬂem'$NﬂrmHP%¢cobéé a

transgenlc oats born fromt whi ch accepted the enbryo or the
of f spri ng BYwertdee funetipnalie ﬁn@v@@mtg the hagisige taurige jtraspolere of rh;e pregany

of m Ik copbaiith AsH £ %ighQierRERLitHEDNAlREMHRAONant R tdutiad S ARHrer grqaé s,
hor nones nay be_ appropriately adm. nistered to the transgenic

(Ebert, K. Piggeniinvepuon. gl hey teEEh gl dRRpiIy gefars te psualy POy more hétnolosy;
Ex?rkrpl es o refefh‘EE»CEtS%dW}hctﬁE hﬂiﬁwo%e méﬁee;siefbraﬂy 9d%, cﬁh’&dﬁéﬂﬂérﬁf}ty' IThé Riestit§ @se
si | kwor, cted wi acyl ovi 1 arr sferr

encodi ﬁg eysﬁ@t?f‘?edé"adf g8 %"We@'d@ngfﬁﬁsﬁﬁgﬁ&é@t
can ng obt mme@l:aﬂrsumwm 9bssr393 -$470) wgoj Biaadmﬁl thilaagorithiy programsMucle bs
at, ture : r rnor N N re
used, tobagéégﬁ %W Vvﬁi)eﬂ%‘éﬁ?b}?ﬁ‘ije@if%'ﬂg%tg fWQ@a‘ Bﬁa@\@%’
encodi ng t h‘wopol }Kﬂneqntnudbomﬂe segli@ces frel anailyzscbrltyeBLrArStFN bagpll aot BLAST,
XPr eSSt OMuMBRAGY o 6 et PR 0100 W b4 BRSLEEAET SR @

bact eri um B¢ SRS 1 Yad
(e.g., 2N cpmmlwas foaﬂwammlyslsmethm@reédovm (Hﬁpr’/hwwwbuﬂmaﬂwdyact erium

The pol ypepti de part{.érrrf]@[n%%& 04iBF pRGHEY 4%%&()5 Wﬁﬁ@&@%@i%@% PreRnANt

(Julian, K-C ununo 4) 24, 131
The pol ypejsventien hasbsemimserich e dThearctpreofthoraseridntention s iectilfer wiaingm thne

host cell BNAf 6O ipteler® Yhhiilh &/Bhif the & 'célmmd ﬁ)?%eﬁﬂfth%'eﬁﬂeis@naof the
substantially pure and honbgenequs . peptide. Isolation and

puri fi cat i BAYRSPUdSOPEy {he JresERE KO &' epelr%%ﬁéfamu% RESPEGH VI N iPRiRsptide
i sol at B@n fuAgionallyl équﬁakhtomemi) horg \fe@tbr PP ¢ N edehtdi@Sentian s alse useditl for

limted in an) For _exa epti.des can be jsol ated
bur 11 ed DY bt e SRR SRt e S, ottt Homerouis ot
alnd t feclhm cHlles str@gryrbxp@ssaher fnkdeagingionyt, ﬁmﬁmmp&ke fokd the bisst cell is promoted,
ultrafiltra atrn r.ec ati.o extraction
Wi 1ol voRtich s ot e ProgRAe o et B silifh BatBReH v acr vi i de
gel el ectrophor é¥hen, the shogtlcenttorbe usarcissh. n@/i, diigpyesarsble that the vector has a

35  replication origin (“ori”") so that the vector is largely amplified in £. cofi (e.g., IM109, DH5a,

'—

(D
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Exanpl es of chromatography include affinity chronmatography, ion
exchange chromat ogr aphy, hydrophobi ¢ chromat ography, gel filtration,
rever se- phase chronat ography, adsorption chronmatography, etc.
(Strategies for Protein Purification and Characterization: A 25
Laboratory Course Manual. Ed. Daniel R Mrshalc et al., Cold Spring
Har bor Laboratory Press, 1996). These chromatographic technlques can
be carried out usigg I|qU|d phase chronatography for exa HPLC,
ot

FPLC, etc.HBHS #deXbirBlueh\ashthrensred] Wolagscauaady Midoalso mshsy lgging

hi ghl'y purdzhifsighed 3. 267 (e S@uP Wsistah @ Aeh@NhVBLI SiscrRahiof o rafdr@intt he
purification, it is also possible.to give, optional nodifications to

30 the pol‘?ﬁb[ﬁ?mﬁe‘i%“‘ F'éﬁlh)% apppedllig, a‘délﬁﬁer drananpsine 1o oshlasgmphenieely ng
t he pol yp% les ) ﬁr@feﬁﬁ]e&@ﬁbn@ﬁﬁdtﬂb Ebud @le)Hoe Rinitetbtol T B fve@tarks | KT e&Lzytere.

chymot Sypd 9%“ A I e

The pres e Him Ay ey ibe anmmmmltlcbemms agdiforably pirpee obSubdsmﬁgJa tDNA

pol ypept i of th i The form af e antl of t he
P ebnt | AabAispT B¢ Aol BB ik el Bed e S ne e
present i rtlueejsﬁlmmdenﬁ Ithujﬁesemahmhmaﬂa e:mmmbmdem mmﬂem}yoméfohawv’hen

i bodi es. | b i
i el s sushreoR i e Bt Ver Bre TR b B e on,
and pol0y c|featats sarthia the dectsr inamplifichndl. ool landin ks petfeeblydias e pemptee Waish
are al so Iélﬂg\!\(y&ﬁgel{tg a&r&goﬁ&tﬁ l%89¥ucﬂ §}Mﬁ)9ob &briIIBld] ‘?%L']cﬁiue EelacZ

pol ypepti de”use Sensitizing

e an
pol ypept i ceonter( Wagl gzl tatire b@ﬁ@) e, 54465%01‘?\%&5@1%9:2) 6f 2‘51@62142136111@}3 al
pepti des W#r Ipa B téﬁ?ms?@io 6A9mBH! 19? T@[ﬂijonﬁﬁ’ér tﬁc examgles

(O-term agnents o ypéepti de. erm "anti

used her eiof selnvsctem inghyde. bisdgd thlat tor these dsted tahoveh PGEN- 5X-|1ef?@9fﬁla°m)
POl YPERt | d5ABKrs SARIladEHEGED, B LT (hrRSichi, 19 RA /ORI @RS A aging he

pol ypepti de of the present 1hvenfion of a 10 fragnent thereof into a
known expriEdiisgielgd-or and transforming the host cel | described

garl i e(rj i nl thi S;rﬁd;e&tcfmﬁ@]gdoﬂfpnw %rﬁhal anaer@é@foe%alypépua@ﬁcmmn tWRen the |
esired pol ypeptide pr a ere [ ro e an
out si de ofPUi;’E@“H‘c‘ﬁtm %P’W"é“"ﬁ‘;ﬁf/1 PRS‘RES'HQ%O‘(’T?’ Heﬁit‘ g'ﬂﬁi?‘iﬂﬁ%‘ﬁ? Iﬂjcﬁ!,-sgoﬁ1

fr Ftlgrrent taheJ eRdctefialy (19871363 ﬁ$9)&n?386i ubddzasng sigali @@&nceAfdr qmtypépltfdel Y,
cells expre Jng y e .0 ese [ on _or sate
Cher odD. " ordionn diF PR R kifra 206 5B FRER pef@aR. bh il

i nvention cuﬁyn@&ndé)mathme&str@omaasl tizing anti gen Al t hough
there is no particular limta

i muni zed with g'cg%eﬁév hFrleza |hﬂsé céli (%%ﬁ'ergﬁn E"h%’kllgus(ﬁ;'frl e? %tfgrzﬁ n%q?& P %df"&clﬁ fhe
mamal s t akiypeptideod thmpssaﬂénrafentmm mbiedacd)npata hat| lirhiyedwiot matrivel-gerivedt

and pri maHEEEn YRia B g, ey of B ARLTRERE Bod R e JONPT P°

and t & |ilRE 7hme Si@écpl?isp@lawéhtmsamqq&ﬂmved gkmession yegiere de.gsBac-to-BAC

| agonor phiyg.,; ,%M) 5@»10@56 BQJPA'@? Gy 1idHRkd e,émgsgn
nonkeys, catarr |ne DNk d nnn eys) used
exenpl i fi dectesy @gnpMbilg rwa@yi Vivescdsaiseds eRpRasTion ¥gciosy (e g, H&éﬁ)fs pPMYV,

nonkey, banaen.cws Rz ReivaNSkptebfon vek@rs (k. g”ﬁﬂlpﬂtﬂi)ly‘éﬁht-@@nv@d‘ eXRdssionM t h
carried. oyt accor

a sensitizing antige
met hod. Gé’Ffé‘Prél(P# gP#aﬂJrﬁxgraﬁswanKﬂ e rrdrossy BY Vilht ?%954% taaﬁ\éﬁé}ia’@f
subputmnemhk-ﬂerﬁ@a bmelsﬁimirda@rﬁegl g&mosq;}qm{mﬁd I S. ggem fically, the
antigen is appr ri ate e in
CPhoomnat o- of W Seisobst e shRaids 3t B o Gysb g CHpells £0S cels
opti onal | WIHBEE Gelly| teft. )alssmtehdﬁdl ehealmwit pl@ferabt?UBds aqumnrcaat m(cessg:y for
Freund' s conpl.ete adju nd t hen ad
ot s SRERsE B o Bt i e, o ERfmB s i B AR it e
limited to, SV40 promoter (Mulligan et al, Nature (1979) 277, 108), MMLV LTR promoter,
35  EFlo promoter (Mizushima et al., Nucleic Acids Res. (1990) 18, 5322) and CMV promoter.
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the level of a desired antibody in sera. Then, sera are isolated from
the bl ood by a known nethod. A serum containing a polyclonal antibody
may be used as the polyclonal antibody. |If necessary, a fraction
cont ai ni ng the polyclonal antibody may be further isolated fromthe
serum and used as the polyclonal antibody. For exanple, a fraction
recogni zing only the 5 polypeptide of the present invention is

obt ai ned S Y.16.0 h of e
present i rioh Rl e b lar bt Tk lelei BRI BERYL By b
protein A wpistpncot genes at shabim dtscmpmetmr with rangso gich as| nwmcmronvmlS)

Monocl onal g i’a@ﬁ seol, glate

t he mammal s nésg?’?:vgczoég r%es ﬂg&g‘%ove ﬁ%sc%wc?q%ﬁltll gen, after pbi@’
conf i r mi ngPREBSH B MY POPRBMand n@P3evel of a desired antibody in
their sera, and ffgg @ﬁ@ﬁ]sﬁﬁfe'eﬂﬂegsﬂﬂ of @Q@%?H&ét e lﬁt?dcklluﬁak'iinﬁﬁﬁcatlon

| mmunocyt es_prefera 1y used for cell fusion are s&ég Par ent
cells to bef théewy gy %rrf@tmaraé@emﬁ%&f follgying mpthed may 65 feBIaftﬂYy
mammal i an mbedzﬁoveenseihé@lg mc@eldoicﬁf Shntbdiyp ammi ABeckd? | Hatin that

acquired characteri rt eI .ecti o cel drygs.

Cel | fusi ow"wzﬂs@ she léskat%ee PE&QIP i1 BTG ncfeﬁﬁw@g E’?ﬂ&% wﬁa I's

can be 15 gahétreRbte mtrxyccmmle Bllert Hand Mﬂ@vmwfﬁ?dt ssuflﬁfa%élﬁ;ﬂﬂéﬁereitm
steln 0ds

e ot bt s thefed sy be Died b wm&% fels SR et SYBtTE SYOT

fusi on ar earsigérecr thd chyorosdriiclisi trapsfomved with avem:n\mﬂhg cﬂreadepls:eﬂncmcﬁngdxnof

medium fo npl HAT cuI ure nmedi um |tur.e rot cont n
hypoxant hi %\é‘ﬁjﬁﬁi RgDp)t ther dcaft'ﬁn MR R et i m e frfoﬁléx’ﬁfﬂ W‘g’éi um
i s cont i nusidndvans oﬂﬁo\anaspdpﬂlomaants ({Brive may d&sol be osetierFu;rmhﬂ, she( expresdfiors ed

vocks, Tnooor ht Byt pie AR A el B YR Bl A BBt

per f or ked ¢ell gyalemy dixamples of ribely S@lﬁ@b!ﬂ owrtkey oklufe bbut daerawt dimatgd ciong

t he anti bo, ug[ﬁi[)y I r S e
transpl ant%%}{cgg%ﬁ@ﬁ&%oo%{%g%g Vi ené hﬁyﬁ‘l?ﬁ% %12&% @a%ggm@ngg{
dr opsi es aragthingtauenitee ghasphoribesyk tapsiasase c{Etxmﬂeme ond lihydredeiese |redustase
ant i bodi es@rffiege nmonocl onal antibodi es may be purl fied by amoni um
sulfate precipitation, with protein A or protein col um, by DEAE

i on exchange c hrigprRtesgt Byeryion WFQ progides %'iqs&egé‘!tﬁ P‘?’ﬁl"l‘éhe\mi:@hoftt%‘epresem

pol ypeps i dgvedfiort K@ bednaf@sterrddnV ERY Rodfcel a&o RaRrh teadabest; theﬁiré‘sentﬂi\%ntmél
1 aQn an

anti body aof th resent n t C for urlflcatlo

ot cot | on BT GIGK PG HITR L b Sl P o O SBtA SRS he
t hus obt ai leadedroMhe hesnadll @hhd ﬁesdmeiﬁve@ﬁam @hysbe dmed ﬁb:e@camﬁld #@&% production

r econbi nant ant%'égdl es _usi ng reconhi na

xcanpl c. EOPPELSEAE PEpRlonior SRESTA Pl dte, POYPCETPE AR
MONOCL ONALFufthe| BOBbsES:li e prslammemmahecapame eflexjsiensirgntie tayrindaGitpottan

PUBLI R . :
cl oni ?;Easénjo;[ Y’gncog’)]%ta&?'?] rec aﬁ%ﬁ%ﬁ%ﬁ‘ gqﬂéf Qﬁghh]p &E(ﬁ%gfp% o&r%yhsForor
the anti bdgey{)prrdadwcl tvfgthf: roelypentife, ebere sare hﬂ a's'osaldsant Wtedmdpnt}ﬂnowtems)

t
the. vect or L ps* RUBFRS ool SRR AR SR p koAl M B

.-p—

or ant i
reconbi narRm]@FMOF%ody is also included in the present i nvent| on. The

antibody of the yH8%60byotRMRNsk® AniRY cdPS, it bR Windal BUREAL $naf'be used
modi fi ed

30 asthehost. Specific examples of animal cells include mammalian cells, such as CHO cells

(J. Exp. Med. (1995) 108, 945), COS cells, 3T3 cells, myeloma cells, BHK (baby hamster

kidney) cells, HeLa cells and Vero cells; amphibian cells, such as oocytes of Xenopus laevis

(Valle, et al., Nature (1981) 291, 358-340); or insect cells, such as sf9, sf21 and TnS cells.

Amoung CHO cells, dhfr-CHO lacking DHFR gene (Proc. Natl. Acad. Sci. USA (1980) 77,

35  4216-4420) and CHO K-1 (Proc. Natl. Acad. Sci. USA (1968) 60, 1275) are used with
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5 anti bodies as long as they are capable of binding to the

pol ypeptide of the present invention. Exanples of such anti body
fragnments include Fab, F(ab') 2, Fv, or a single-chain Ev (scFv)
prepared by linking the Ev of Hchain to the Fv of L-chain via a
suitable linker (Huston, J. S. et al., Proc. Natl. Acad. Sci. USA
(1988) 85, 5879-5883). Specifically, antibody fragnments are produced
by di gest ipag:chhﬁa@mitigaodywm:t Kigleaaydssan isfimended mmal aaimad aghiICHeells are

pepsin; or nstru e encodi n fr
i nserting ets?l%laé ?rﬁefio g{h @‘%b?‘bgg SnVeet Bt geczﬁdﬂtexmree@gﬁgf ey 5% 4
sui t abl e hegforned Ib& sickasethdde ps b ealpibe ph@phatdWetEod dte REAE dektran method)la.

Enzymol . (1850) 015 * o Ebort. BRHARC lchduec uathieirl” R horatcn,
Enzynol5. (lipeeonldlg, 497-515; Lanoyi, E., Methods Enynol. (1986) 121,

652-663; R I 003 = HO
15Bird, R Oléss:n R}éfc c@ﬁs ﬁ’ts m%#@g%&g&% g?&%é’%’%? %‘éé%e)n‘é%?ce@l B

132-137) . knownas ﬂP@YF&PfrﬂfcnfﬂUé@ﬂeﬁmtﬁbG@MhiStmﬁé’ bersubestaghto sallup quitiee.  As

le es\ 1! c 1, d
vari ous ”[Hn%%}"l:éﬁ? m@& rdRADh §REif0 )lzﬁﬁﬂl (iREal j?@é{ BB @hé%b Hee

The "anti bo I nventi1on al so I ncludes these npd
ant i bodi eeenmrfes@aquﬁ B8, SFfchpamyces cerarriaseans, Hamsniens fynge h@?ﬁgew Py

nodi f yiong thgengdhdp %t asmedinasigescri bed above. These
nmodi fication 20 nmet ave been al ready established.in Hhe rt

Ant i bodi es obt a¥&8 P&%‘W@Eﬁﬂ%@ &M@‘Ot?éﬁst%%s Ping hacietialicglls are known

honogenei tSpecifi®éxainples bsattotac@rial a6l iiide i coat (bueh 20/M 109eDHBE IHEIDY) asded
in present i ven any met hods of isolation and purification used
for converﬁ"iC fygﬁ ypeptides may be used. For exanpl e,

chr omat ogr ap hy crﬁé popgeptidecinceded aaf;fal gehé yf mt&@mpge ahthiyied by tramsforming

il il
D poldy adPt Sl ol e ¥ ot o R e @iniiciymure e
may be us eahyi techefiemete by kyover methodsp pFaExiraple as awbitura biotnfer m&ll chldines:

Cabor at or y SSpER s DENC AR BAN SA7Y Ry (STt R o SRpEREne

of the antsuthouyfetalizalfistront (BESHmaxbe Mjmv&wtlbéy,de‘vw&ﬂewe@rbway
measuring g HS&%&‘CE‘HQF {E rﬁ%\rﬁﬁﬁ}g% ﬁ‘b’f@ﬂblgsabﬁﬁzélm ’lﬁgelqture is usually
o es of

|nnunosorbe t assay 30 ums used 1 h

af fi ni20y cmffmﬂ@grah%@ « lﬁfafeabswoi%?(?ﬁ) houesm Efn?ﬁca?ﬁ%ﬂp'ie peemgnteyf the

col um. A%nédﬁinﬂ%}&:dﬂ%h&‘%ﬁﬁ&i&é&nﬁdob‘yper D PCROS Sepharose F. E
iven. npl es of chromat ogr aphy

(Pharnmacia), etc. l@ﬁ%
Other than af f 164 8Os AR e HPopRg e yERs inalﬁde@@s@eﬂa&géma s or plants.
chr omat og r@gﬁﬂu othﬁéﬁgtqmm@feﬁecpﬂﬂfoq@é kAP Bxyplalﬁﬁtb pfdduée tBd %dl’ﬂmpude in the

rever sed- adsorption. chro

(Strat egi BBl bo e PO | TR S AP COBF P TG e Host” o
Labor asor )usﬁlufeﬁﬁnmuaichaﬁﬁa%ﬂplﬁhslt Mar shak et al , Cold Spring
Har bor Laborato Pres eg]) l omato ra§ (i:chtechnl%lijes can
be carried out U ?16“’1”?555‘335 hayaiteb Odlggy%{?fﬂ Nl ihops Veips rampals o
et c. 5SFur tondusems. aGoat pi) rsheepc momse camd rcemie mbay tel s\ as EBfanfabnicke Glaser,

| noas bRl BAA I RAARARN R5u! UHRES5RIL 0L RO Namgenc

t echni que "can” be 'used a P reasuring I'gen-bin
activity chimalsanaybeutpddy of present invention. Wien ELISA is used,

the pojypept i deFQ{] £E€ne°51e§1?é?ést EHREE tPY defe %%ﬁ%ﬁéﬁp@}r%ﬁ& gﬂ%g&@éii]

t he anti body esent 1 nvention has been i
a sanpl e e@meaﬂmimgul r(susht4sbesdly Pepsein) e thesaby mepa{eea gusioncggng 4 DNA

super nat affoRfnt @&ﬁ&ﬂ@%ﬁus%é?ﬁ'%e’n@ﬁ lﬁe&éﬁn@ra gew wﬁma kR inplagted

added to the pl at es seco anti b |"abel e an enz

(e.g., al kraﬂierhléenprﬁe;fﬁm BEY. t%tmbe%gﬁptze@%@n&ﬁ@wa@/ﬁp@ t%ﬁj@éla to
the pl at e$rodiERR by tiafeaat il A NRSE LA wWhith alteple@he cRbSH RS hE BRI

35  of the transgenic goats. In order to increase the yield of milk containing the polypeptide
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illustrating the present invention and not for limting the scope of
t he present invention. [EXAMPLE I] O oning of CHO Cell -Derived
Hanst er Taurine Transporter Gene 25 Total RNA was extracted from
anti-1L-6 receptor antibody-producing cells (A CHO DXB11 cell Iine
into which an anti-M6 receptor antibody gene had been transferred)
(Japanese Unexam ned Patent Publication No. Hei 8-99902), and then
CDNA was shiatusediby e fiaesgertic GRats, rhoamenss yax) bey aprsenretsly sduHmistered i the er

taurine tragspard 5ts(§b%HTﬁ Mehg m&mgpepbghylf% -HRNg as a
tenplate the T fragmented wth three restriction 30 enzymes, Sail,

Xhol and EcoR! . HxampleRotipsests wduchimay e usedrinchidsisilgvarme I this qarecsilkvense
% iy end lseq%geg&@emmw@ﬂ?u@{esﬁmp ﬁ@&feﬁaﬂgeﬂ@a&edﬁgmxfpo ﬂda@ﬁh@@ted
e nucl eotj de_sequengce o cqne gen er m romits
homol og¥ mqpoéw)ﬁ@fde? re@ts%g RSITRH 58%&@1 aiee %IPU?PEHF
confirmed &l m@dggh@mﬂsesgz“f;a@T (Fig. 1). The am no acid sequence of
hanst er TauT ha gh ho vmth se Tau |d ti %‘ 35 r at
TauT (0691 dent Rhett: NoASA e gt BRALY e s Wipta?
t hat hamst gluseliaal feneieficoding tiRpoppEitide oﬂ\ﬂgfei‘bsﬂ:? irfsereed nte mplaaumpfegsgjmaor f
Fig. 2). JEXA | ncrease | e Densi t Ltion o
(Lac'? at e) Pr %&Jc‘%ﬁ@ﬁ g‘k’& SIF é%@}? qf‘fm ﬁas‘FH’mé °"cﬁ%@§ﬁ”’%
Transf & ofumklacietser ATwhadco epldht ﬁm§pbh¢oama5tabﬁMd) ps dnfatesr wek pheemultant
| astnid .Tau C n .
Ito o] f heI haprrbs er‘m$ Tr*(e 6‘ %&&?%‘w E"%%‘é‘@é @gﬁéﬁé @ﬁ@:ﬁgﬁfﬁ&
Exanpl e 1. KEﬁrMacxlal;Ew[sTrﬁndmmbygl%)tMoL&l 1r38~[yg/ TauT or TauT gene was
i ntroduced by el I i
ant | body  pr oduci e PEPRREE: F obihl Lo FAL TR Rudobt PR cEre:
expr essi onfigh a@mlmder@rssfrmdn@d ead pyrified toresybstagialy: gursf andohdmyagensayei n
(400 tig/ gﬂal%ne@de ea‘)mﬁda%n& ﬁmcxmﬂr :ﬁ'bg?e Ei&és ca§56 ?éd%ﬁné’@fsﬁlg%ﬂiéﬂt‘?&ﬂl

(pHyg/ Tau ral ns was prepared
Subsequent isgfation asd pasitics methe@rfm Wlﬁzfp%s rﬂ&eottamd bR Wk oRel y
than the pahpl, ;ﬁﬂ,rpef;tmebaanweomea meg%app%]ﬂ}{te‘éﬁéc@oﬁﬂd%hﬁﬁlaﬁ&l
pHyg/ TauT transferre an in

| s. ssion,. | evel f these
transf er r e¥f ta8PYStopls aeti rt%ﬁmgyesmelg &Mbﬁonl&eg{apﬁégﬁwaw@%lﬂwf h%maiﬁ ion,

control ( 7saBfngalt)s)prddipitaied | witf §dMent, Ot @kradibnSt with NSsolveste saﬁsﬁumhed
to bat &1 culture and

fe atch culture in 5 er. £ asks an
i nitiafl cefMMYFREFPIRtig Spobaesiu eflrﬁlec“eﬁwaeav et e dlbiad
- (1 at e- st agegrystilliakibg ewel | densities, lactate yields and
anti - gl ypi can- 3 ant i bod i el mpar ed
bat chgcﬁlot ure, 5’3‘ PR | h‘XLB(’l'qago B'%ctlbqﬁciﬁgn@ ﬁmm {ogra?ﬁfyat’%n excmnge
accunul at echramategraphy, élydlmpitohlcahromtogsplgc gek/ﬁamdon,, Ineyerse-ghasevttironagography,
i nhi bi ted. e
| actate y| eww gonsag%\bh?t%{—ﬁy s%%‘l %79{6?2#?& er re at(I:Jejl a:ng C\}\I/ea%aceta%guoenr Aor
to thot®e ilkmbprapgy Cpmmnuaé@dc:@hmel R tMarehak et kaCcIkB)?panaﬁbqré@b@remm 0
anti - gl ypi t i
pHyg/ TauT- %n?ﬁ?rg%gégé?l}‘hﬁh%ﬂm%hdc ant | @I chslbé %H ﬁ dﬁﬁ U%% hgmd |:F_]|1ase
 Bhest yierammogrihy dorenemaly RLEIPRIGR e, T preert imntlso il hose

superi ori tpsbpial IhigRY pudficdDgheMeRPuifidation hBthadt i - gl ypi can 3
anti body vyi€ld be evident (t test; P<0.01

Fi
fed- batch cul t ul¥ Ormﬁrgé%fr@amﬁca% isalsp PriPle fore%oml ! BWd'é"ﬁ%fWéﬂtot he
hlt ghesio grtﬁa\@&%@bu{d %Me:ﬁmrwngtﬁf pﬁhﬂb’ l&heécﬁ%hfl@ Ra0ting il ﬁd[gﬁpe;ﬂﬁlfe@ﬂﬂl an
strain were su ect.e al C cu ure
She i ab) GOPRPTAE B Ppe e elrtia E SRl b e e e Bt o
of cul tur dinfifed g, t@f;sm, mln)m’mtrwdin, bis¥ledddpagptidatec prpteinchittbd d ghﬁosit&muent ly,

Curtore (B P GHe BBl vl fioivds B mSToat e Hids il Plvaeiiieitsme

t hat TauT-presamsifreentied Thd Gorsedf thwambedp o€ dei pregefianventiml sawt patiadariyne
35  limited; the antibody of the present invention includes polyclonal antibodies and monoclonal
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15 automated am no acid anal yzer (L-8500). Thus, various am no acid
concentrations in sanples were determ ned. Since the concentrations
of am no acids and ammonia in culture broth were directly neasured
val ues, concentration conparisons in the order of pMwere perforned.
On the other hand, since intracellular concentrations were obtained
after addition of 1 mM of cooled sterile water to the ceII peIIet and
soni cati on eof oncent r ati.ons of var
2o s and iR et tolRR S AR AT bL M R d Bl PeRafhYE
conpar i sonwilk thdmlypepmie rdfelt pratenemyverition, deatl grolyrloeal tahtbodresand aonoclonal
concentr at tl | Lo val ue per
450 x 105 5"?‘19?‘2‘%0'58'????8%%5# g‘i“&é*?#é“pﬁ“’e"qﬂ’ %ﬁ%?eilgmiéﬂh&
fed-batch cul t ur’ﬁlemsfpemidemsedsasja wnutizigratgadmey bmamw@tp@lﬂmadwy at
the stagt a dmld Biral
a thatlzb%gt?déal %\%&F BL es (?fy ilcﬁ \;Jafagl Et[ibﬂdé's inQhdd gﬁmﬁgﬁ\t)% irla

the transferre
gl ut ami ne fagmeats and carbaxyl (E}temm@l %ﬂgm@maeftéﬁ mlmtldﬁy fTheterm "antibody” as

above- descf&@%@reﬁ%gﬁs ag| Fl@ﬁ?'tﬂa% Irehcts with the ﬁﬁlsleﬂ%tﬁ gﬁ%épudg RE fragments

intracellular ammonia in p TauT transferred s n was mnai ntal ned
at a | ow copreehtration at the late stage of culture; it is believed

that this contrifmd §sefifig il Sihe 2REddRRMe Yo b&ptitElod - theléflﬁent invention or a
30l ntracel Lul ar taurjne concent ration rati os rm neﬂ E
W&freﬂwafww 'S Jgscn

sane nmbhnelagmenyiberert PR MORPEIsIORNFERT ahdc
except thaéarﬁehﬁl tﬂﬁ%ﬁt‘éiﬂ@ﬁnoﬂ%ﬁhﬂh@e AMRdstin Rfor, ZKEQieKirell%lyﬁQJuH@oﬂ mfraghﬁm

parent str of 50, tch cul t s tak 1.
As a resul ere? \/\?gg'}/"leé)ldii‘?ﬂ1 iside aB‘f—!;‘? éﬁﬁ?’a}te l%ﬂ%?eélf E\‘I‘,a% Wetﬁ%cba]ts"éﬁxen
up tauri nepdlypeptiddor AGaHAdNt tereNCgbe wad ishasemmgtanﬁgent aAludriativeld deit

and that its uptake S nost, equal . to .t hat ent train.
onever.  HEPERIOE PORPEUIS ST the TIPS HGCniBOf At el PRy ) /iy

t r ansf & r egnehitsizd polypeptidecofahicgadskent investenaaypaio beluted as hengitzirgrantigr ai n
and was not depe the_ initi C a

been reported trfg&‘g huﬁgrr% fr%enol %ﬁ%@ésﬁ@g&w%ﬂ & Ssgctlersré/f: @%Pmﬁfgttga&and
ant i body pinoulmced omtkabislehsitgzirignamm i it asrprsferablet twes&'klyy npagingads taking higfor

anti body y i T 7

Ther ef or e, & %18'&“{05 Q%ey(%ﬁlpgt éWfl g% p?r? tacgggﬁrr%l I{QQ}’??- éeé]fm% %ﬁlﬁg e{?ﬂf
transf er r etiie sdenti lagm'@yphlfed pamgedrelggneralllitsede transport er - nedi at ed

o Ut anthe conconer St Bns ey 6 Harhdof an iR S ool OENRmgle abi i
det er mi nedused 2saegemerehie agimal grd mogey ﬂtﬁéed:@ﬂ % pirgate pymAl. Gyinogg ynonkeys,

culture i ncaFa'nﬁme %%nké]{ts golt‘i’ WoH@%oﬂﬁéys)]ﬂrgugeQ%s%ﬁérﬁ}ﬂrﬁed ia? HMoféBlub Ynonkey
anti-glypi can ant i ependent &1 he initial

taurine coﬁ%ﬂ‘farfa‘lciclﬁ/ﬁ”{)ofh%@mﬁﬁ?e@é’zg panzee gpd plikest art of 50 nd

shaker fed- bat chmuhitAtiof of Mistals With-a sH%nt&lng Ahfidefi asﬂéanfsdfofueada@faﬁg \f@aly
observ%fl the ar ené st 1a| ns in the e%r&)ect of, t.j al ?Ui?
concent at 8§ yi EPpnizaton 15 peforped %@6?368@8%8‘ F“t@ﬁ@‘&est

that TauT 1ﬁjeﬁtwngifyheemﬁgea&6 imagnglsl aBpsiflosllyethbiaghzen sSappropiidielg Wiluted and

duct b t. th
DO AR BB B S8R DR TR L Byt "
al so pr ormhmedjpmhke spftabderiamoustcof ssuak hdinvanhdngt dmundie coffipletepadpsant),
I nvent I on é ls%)cgl Jm(aa{%[? a&rﬁm e s f{ﬂ?l%gl\él{s pél%?%%l n%llS?Lc{ b% several booster
publi ca | ons, t an pat en Rs Cl
i ncor pHY atinjdctivns eﬁ e @atigsn mixed with e apmomh‘@lamoemtoﬂ’mgds mwmgmdmant
APPLI CABI Ll 1Y 4T{38)1 Riz6S € R addftivh ulisie ka?né??&h'b%?édeatfﬂ% LSRR

pol ypepti des 25 "SEQUENCE LI STI NG FREE
with the antigen. Subsequently, elevation of the level of a desired antibody in the sera of

animals is confirmed by a conventional method.
In order to obtain polyclonal antibodies to the polypeptide of the present invention,

35  the blood of mammals sensitized with the antigen is withdrawn after confirming elevation of
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<SEQ ID NO |> SEQ ID NO 1 shows the nucl eotide sequence of a
gene encodi ng hanster taurine transporter. <SEQ ID NO 2> 30SEQ ID
NGO 2 shows the am no acid sequence of hanster taurine transporter.
<SEQ I D NO 3> SEQ 1D NO 3 shows the nucl eotide sequence of a
gene encoding rat taurine transporter. <SEQ ID NO 4> 35SEQ ID NO 4
shows the am no acid sequence of rat taurine transporter. <SEQ ID

NO. - 5> the leveEot 4 ddsitdd anéboag%ré herhésuégérs%u%tai%ﬁeﬁﬁ%% N%a%a@n

encodi ng nouse taurine transporter

shows the methad o begurs efiRinipga mlyqlmwais@tlb%dmwéveweéﬁs&sp@@ﬁloaatagbp«ﬂy
NG 7> If necestard, la#abdn chnBinRWShd &ﬁycmﬁsnl &Qsd@emg%me is8fated ﬁ%gme

encodi ng human t auri ne transgorter <S SEQ I D, NO.
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Monoclonal antibodies can be obtained by removing immunocytes from the
mammals sensitized with the above-described antigen, after confirming the elevation of the

10 level of a desired antibody in their sera, and then subjecting the immunocytes to cell fusion.
immunocytes preferably used for cell fusion are spleen cells. Parent cells to be fused to the
above-described immunocytes are preferably mammalian myeloma cells, more preferably
myeloma cells which have acquired characteristics for the selection of fused cells with drugs.

Cell fusion between the above-described immunocytes and myeloma cells can be

15 carried out according to a known method, for example, the method of Milstein et al. (Galfte,
G and Milstein, C_, Methods Enzymol. (1981) 73, 3-46).

Hybridomas thus obtained by cell fusion are selected by culturing them in a
conventional selection medium, for example, HAT culture medium (culture broth containing
hypoxanthine, aminopterin and thymidine). Culturing in the HAT medium is continued for

20  a sufficient time to kill other cells (non-fused cells) than desired hybridomas, usually for
several days to several weeks. Then, conventional limiting culture-dilution method is
performed to carry out screening and cloning of hybridomas producing the antibody of
interest,

Subsequently, the resultant hybridomas are transplanted into the abdominal cavities

25  of mice, and abdominal dropsies are collected from the mice to thereby obtain monoclonal
antibodies.  These monoclonal antibodies may be purified by ammonium suifate
precipitation, with protein A or protein G column, by DEAE ion exchange chromatography,
with affinity column to which the polypeptide of the present invention has been coupled, etc.
The antibody of the present invention can be used for purnification and detection of the

30 polypeptide of the present invention.

Further, the thus obtained monoclonal antibodies can also be prepared as
recombinant antibodies using recombinant DNA techniques (see, for example, Borrebaeck,
C. A K and Larrick, J. W., THERAPEUTIC MONOCLONAL ANTIBODIES, Published in
the United Kingdom by MACMILLAN PUBLISHERS LTD, 1990). A recombinant

35  antibody is produced by cloning a gene encoding the recombinant antibody from hybridomas
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2. A nethod of producing an antibody, conprising culturing a cell
whi ch strongly expresses a taurine transporter and has a transferred
DNA encodi ng an anti body and thereby allow ng the cell to produce

sai d anti body. 3. The method of claiml to 2, wherein the
cell which strongly expresses a taurine transporter is a cell into
whi ch a DNA encodi ng the taurine transporter has been transferred.
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includes these modified antibodies. These modified antibodies can be prepared by
chemically modifying the antibody obtaned as described above. These modification
20  methods have been already established in the art.

Antibodies obtained as described above can be purified to homogeneity. For the
isolation and purification of the antibody used in present invention, any methods of isolation
and purification used for conventional polypeptides may be used. For example,
chromatography columns such as affinity chromatography columns, filters, ultrafiltration,

25  salting-out, dialysis, SDS-polyacrylamide gel electrophoresis, isoelectric focusing, etc. may
be used independently or in appropriate combinations {Antibodies: A Laboratory Manual. Ed
Harlow and David Lane, Cold Spring Harbor Laboratory, 1988) but these are not the sole
examples. Concentration of the antibody obtained as described above can be determimed
by measuring absorbance or by a method such as enzyme-linked immunosorbent assay

30 (ELISA).

Examples of columns used in affinity chromatography include protein A column
and protein G column. As columns using protein A, Hyper D, POROS, Sepharose F. F.
(Pharmacia), etc. may be given.

Examples of chromatography other than affinity chromatography include ion

35 exchange chromatography, hydrophobic chromatography, gel filtration, reversed-phase
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[EXAMPLE 1] Cloning of CHO Cell-Derived Hamster Taurine Transporter Gene

25 Total RNA was extracted from anti-IL-6 receptor antibody-producing cells (A CHO
DXBI11 cell line into which an anti-IL-6 receptor antibody gene had been transferred)
(Japanese Unexamined Patent Publication No. Hei 8-99902), and then cDNA was
synthesized therefrom in a poly(A) dependent manner. Hamster taurine transporter {TauT)
gene was obtained by PCR using as a template the cDNA fragmented with three restriction

30  enzymes, Sall, Xhol and EcoRL. As PCR primers, those containing the 5’-end and the
3’-end sequence conserved between rat and mouse TauTs were designed. The nucleotide
sequence of the cloned gene was determined. From its homology with other TauT genes of
known species, the cloned gene was confirmed to encode hamster TauT (Fig. 1). The
amino acid sequence of hamster TauT has high homology with mouse TauT (96% identity),

35  rat TauT (96% identity) and human TauT (93% identity); it was predicted that hamster TauT
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Asp Phe Vol Lou Ser Val Ala Ay Ay Phe Val Ay Leu Ay Asn Val
505560 Trp Arg Phe Pro Tyr Leu Cys Tyr Lys Asn Ay Gy Gy Al a Phe
Lou 65707580 Ile Pro Tyr Phe Ile Phe Lou Phe Ay Ser Gy Lou Pro Vaf
Phe Phe 859095 Lou Gu Val Ilelle Ay Gn Tyr Thr Ser AQu dy Gy
Ile Thr Cys 100105110 Trp Qu Lys Ile Cys Pro Lou Phe Ser Ay Ile Ay
Tyr Ala Ser |le 115120125 Vol Ile Val Ser Leu Leu Mh Val Tyr Tyr lle
Vol |l e LewaAudpdie with 01 8atdembhde régions(Yig. Jyr Leu Phe H's Ser Phe G n
Thr Gu Leu Pro Trp Ala 145150155160 His Cys Asn His Ser Trp Asn Thr
Pro Hs Cys Met A u Asp Thr Lou 165170175 Arg Arg Asn G u Ser Lou Trp
Vol Ser LOEXPMPIA &) SbrcredseninPYiebld Hiell Berk®y) 188160 of Lactate Production and

Increase in Antibody Yield, as Caused by Transfer of Hamster Taurine Transporter
5 CMYV promoter expression plasmid pHyg/TauT (Fig. 3) was constructed by adding
Kozak sequence to the hamster TauT (hereinafter, TauT) gene obtained by cloning in
Example 1. Control plasmid pHyg without pHyg/TauT or TauT gene was introduced by
electroporation into the parent strain anti-glypican-3 antibody producing CHO cell (see WO
2006/006693). After selection of expression plasmid-transferred cells in the presence of
10 hygromycin (400 pg/ml), all of the stably growing cell strains were expanded (pHyg/TauT: 8
strains; pHyg: 7 strains). TauT mRNA was prepared. Subsequently, 7 strains were
confirmed to express TauT more strongly than the parent strain by the TagMan method; they
were selected as pHyg/TauT transferred cells. The mean mRNA expression level of
these transferred cells (7 strains) was about 40 times larger than the control (7 strains).
15  Cells of the total 14 strains were subjected to batch culture and fed-batch culture in 50 ml
shaker flasks with an initial cell density of 2 x 10° cellyml. On day 7 of culture (late-stage),
viable cell densities, lactate yields and anti-glypican-3 antibody yields in those strains were
compared. In batch culture, growth inhibitory substances such as lactate accumulate in
culture broth as cells grow and their growth is inhibited. However, the viable cell densities
20  (Fig. 4) and lactate yrelds (Fig. 5) in pHyg/TauT transferred cells were superior to those in
pHyg transferred cells (t test; p<0.05).  With respect to anti-glypican-3 antibody yield, 4 out
of the 7 strains of pHyg/TauT-transferred cell showed antibody yields higher than the highest
yield in pHyg-transferred cell (Fig. 6). Further, since superiority of pHyg/TauT transferred
cells in anti-glypican-3 antibody yield became more evident (t test; P<0.01; Fig. 7) in
25  fed-batch culture, pHyg/TauT transferred T10 strain (which showed the highest growth
ability among the above 4 strains) and the parent strain were subjected to fed-batch culture in
1L jar. As aresult, the viable ratic of T10 was maintained at 80% or more even on day 32
of culture (Fig. 8), with inhibited lactate production. Consequently, its anti-glypican-3
antibody yield achieved 2.9 g/L on day 35 of culture (Fig. 9). 1t was confirmed by flow
30  cytometric analysis that TauT-transferred T10 cell was expressing TauT molecules on the cell
membrane (Fig. 10). These results suggest that by artificially expressing hamster Taut, it is
possible to raise the potential of antibody-producing cells and create strains capable of
enhanced antibody production.

35 [EXAMPLE 3]  Inhibition of Ammonia Production, Taurine Uptake, Increase in
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225230235240 Ser Thr dy Lys Val Vol Tyr Phe Thr Ala Thr Phe
Ala Met 245250255 Lou Lea Vol Lou Lou Vol Arg Ay Lou Thr Lou
Ala Ay Gu 260265270 Gy Ile Lys Phe T)ér Lou Tyr Pro Asp lle
L eGluaminepSpnspmption78@stargae Noa-Deagnda pAntibedynYjeldning HamgterrfiauTg n
Phe s ®red ¥iaidY @ |1 € 290295300 Cys Leu Gy Ala Met Thr Ser Lou
Tyr Asn Lys Tyr Lys Tyr 305310315320 Asn Ser Tyr. Arg Asp Cys
Lou @ y 169 $vERstAg AndERy T4 o 3508 3reded bspe caliredad 13 y

VO PftEand6iiatl cklf déSiy S x [QeliVRL Al Par8d0BE &HRER broth containing 450
x 10° cells was taken from the jar at appropriate time points.  After the culture supernatant
was separated by centrifiigation, 1 ml of cooled sterile water containing a protease inhibitor
(Complete Mini; Roche Diagnostics; Protease inhibitor cocktail tablets) was added to the cell
pellet. Then, the cells were completely disrupted on ice in a sonicator (MISONIX
ASTRASON MODEL X1.2020) with a set of 5 seconds pulse-on and 5 seconds pulse-off
being repeated 12 times. The total volume of the thus treated cells was applied to a
centrifugal filter unit to thereby prepare a filtrate with a molecular weight of 5000 or less.
This filtrate was used as a sample for determining intracellular amino acids. Each sample
was subjected to detection and comparison of absorbance at 570 nm using a ninhydrin
reagent 1.-8500 set (Wako PureChemical Industries) and an improved model of Hitachi fully
automated amino acid analyzer (1-8500). Thus, various amino acid concentrations in
samples were determined.  Since the concentrations of amino acids and ammonia in culture
broth were directly measured values, concentration comparisons in the order of uM were
performed. On the other hand, since intracellular concentrations were obtained after
addition of 1 ml of cooled sterile water to the cell pellet and sonication thereof, the measured
concentrations of various amino acids and ammonia were converted into values per cell,
followed by comparison of the converted values. To determine the ammonia concentration
ratios shown in Fig. 11, the detected ammonia value per 450 x 10° cells in the parent strain at
the start of 1 L jar fed-batch culture was taken as | and compared with detected values at the
start of the culture and on days 6, 12 and 18 of the culture in the transferred strain. The
taurine values in Fig. 12 and the glutamine values in Fig. 13 were also determined by the
above-described amino acid analysis.

As a result, the intracellular ammonia in pHyg/TauT transferred strain was
maintained at a low concentration at the late stage of culture; it is believed that this
contributes to high antibody vield (Fig. 11).

Intracellular taurine concentration ratios were determined in the same manner as
described above for ammonia concentrations (Fig. 12), except that the detected ammonia
value per 200 x 10° cells in the parent strain on day 4 of S0 ml shaker batch culture was taken
asl.

As a result, it was found that pHyg/TauT transferred strain had taken up taurine in a

manner dependent on the amount of taurine added and that its uptake was almost equal to
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cell growth, survival ratio and antibody production ability in hybridomas to thereby raise
their antibody yields (Enzyme and Microbial Technology 17:47-55, 1995). Therefore, the
antibody production enhancement effect of pHyg/TauT transferred strain may be caused by
taurine transporter-mediated uptake of amino acids other than taurine (e.g., glutamine). The
glutamine concentrations were obtained by converting the values determined by amino acid
analysis of the culture broth on day 4 of culture in Fig. 12 into valnes per 1x 10° cells,

Actually, anti-glypican-3 antibody yield was not dependent on the initial taurine
concentration {0-500 mM (62.575 g/L)) at the start of 50 ml shaker fed-batch culture (Fig.
14). No significant difference was observed in the parent strains in the effect of initial
taurine concentration on antibody yield.

The results described so far suggest that TauT strongly expressing strains have high
antibody production ability even if the medium does not contain taurine at the start of culture
and that there is a possibility that such strains also promote uptake of amino acids other than
taurine.

The present invention is applicable to any antibody-producing cell.

All publications, patent and patent applications cited herein are incorporated herein

by reference in their entirety.

INDUSTRIAL APPLICABILITY
The present invention is applicable to production of polypeptides.

SEQUENCE LISTING FREE TEXT
<SEQIDNO: 1>

SEQ ID NO: 1 shows the nucleotide sequence of a gene encoding hamster taunne
transporter.
<SEQ ID NO: 2>

SEQ ID NO: 2 shows the amino acid sequence of hamster taurine transportet,
<SEQ ID NO: 3>

SEQ ID NO: 3 shows the nucleotide sequence of a gene encoding rat taurine
transporter.
<SEQID NO: 4>

SEQ ID NO: 4 shows the amino acid sequence of rat taurine transporter.
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Pro Lys Ala Val Thr Met Met Pro Lea
370375380 Thr Phe Trp Ser Ile Lou Rho Phe Ile Met Lou Leu Lou Lou
385390395400 Asp Ser G n Phe Vol Au Val GQu Gy Gn Ile Thr

Val Asp 405410415 Lou Tyr Pro Ser Phe Lou Arg Lys Ay Tyr Arg
Val Phe Ile 420425430 Ala Ile Lou Cys Ser Ile Ser Tyr Lou Leu

S 4 404 e

aciac, g el SO S sty R Wil I Bimol
auyansiered srgin was eenmirleeblydighroupaad ® the prrant grainand @aynay y
L €tdpehdint 6% the ittal bhifinddoHeehGRioNE 1t hdsedifreftd Hat glutamine improves

i@n

p Val



Gy Tyr Arg Pro Ay Pro Trp Met Lys Tyr Ser Trp Ala Val Ile Thr

500505510 Pro Val Lou Cys Ala Ay Cys Phe Ile Phe Ser Leu Val Lys Tyr
Val 515520525 Pro Lou Thr Tyr Asn Lys Vol Tyr Val Tyr Pro ASP Trp Al a
Ile Ay 530535540 Lou Ay Trp Ay Lou Ala Lou Ser Ser Met Val Cys lle
Pro Lou Val 545550555560 Ile Ala Ile Lou Lou Cys Arg Thr Qu Gy Pro
Phe Arg Vol Arg Ile 565570575 G n Tyr Lou Ile Thr Pro Arg A u Pro Asn
Arg Trp Al <SEGID KOusAr g 580585590 GQu dy Ala Thr Pro Phe H's Ser Arg

T Ser L Vol g ndSp, 4 S05000000, A bk M L 18 St A5,
Ratt us nortvgiotes
<SEQ ID NO: 6>
5 SEQ ID NO: 6 shows the amino acid sequence of mouse taurine transporter.
<SEQIDNO: 7>
SEQ ID NO: 7 shows the nucleotide sequence of a gene encoding human taurine
transporter.
<SEQ ID NO: 8>
10 SEQ ID NO: 8 shows the amino acid sequence of human taurine transporter.
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<400> 3 at ggccacca aggagaagct tcaatgtctg aaagacttcc acaaagacat
cctgaagcct 60 tctccaggga agagcccagg cacgcggcct gaggat gagg ctgat gggaa
gccccctcag 120 agggagaagt ggtccagoaa gatcgacttt gtgctgtctg tggccggagg
cttcgtgggt 180 ttgggcaatg taggcgttt cccgtacctc totacaaaa atggtggagg
tgcattcctc 240 ataccgtatt ttattttcct gtttgggagc ggcctoctg tgtttttect
ggaggt catc 300 at aggccagt acacctcaga agg@p@gcatc acctgctggg agaagatctg
ccccttgttc 360 5 tctggcattg gctacgecgtc catcgtcatc gtgtocctcc
tgaatgtgta ctacatcgtc 420 atcctggcct gggccacata ctacctatto cagtetttcc
agaaggat ct t cgct é@@90%88?%%ﬁ%%ﬁ@@%%%é@@@&%&@%@ﬁ@a@g%@%@@ﬁ%
acaccet guarytest gduehgigngly Gxprgssene taggue tratspatt radhasgocgseaat DNAcactding c

ct gt gat cghsigid ol @epid: HAGhagsanedingthd 6H00 ptate: GlTnggrphi@ gaccacccag
gcagt ctgaa atgggacctc 660 gegotctgcc toctatagt ctggotcgtc tgttttttct

gcat ct ggaa gggR.gitiagiod @lprodhpa@asdibedyg togpideg allfutag b eéll GhichsG6dy
ttgccat gehrebset § eupihg trgﬁsgyoﬁér%ﬁ P29h GraBFGt AR AlendSiAIM SRiboSPLAPAGIHR

t caaat t a aacat c gccttgagga cocacaggtg tggatcgacy
ct ggaact%sc@mg%?%%(t%gﬁép%éﬁﬁeStabcat“glﬁ‘g@fa t ct goct ggg ggccat gacc tcact gggaa
Gt ogt accag LiiTql B AF0RE 6‘?@%&%@ SR B A RS LR T ARRE S
at ggcacgféBSpQGE%é Qg@gfm‘gﬁ ' Bg egqy Bedht Gres tnseptenbticen kysfagdcc
catoor secr gl ARETetg G140 BRI LR B
tt gt t gadgt 2 BywEgsd O sneedigaciesiradgglpgptidet ttacccgt cc 1260
ttcctaagga agggttatog tcgggaaatc ttcattgcca tcgtgtgcag catcagotac
1320 ctgct gggae £ ¢ak gRidigtrongly guuemet 2 yudes Ginapeter gad hasactransigmregRbac

1380 t akpodgptana agtigglygt at g ccttttgtgg gtcgcattct ttgaatgttt
tgttattgcc 1440 tggatatatg gcggtgataa cttatatgac ggtattgagg

acat gat cgg ct at ofbeuethd8 ofamgaeof tlgyes I ap gthechgthe DINA etogtimg the taurine
at cact cgr%gsp&tteertig%rg}oqlte o&”?%?%@qt\glég @gg@?t ettototc tcgtcaagta tgtacccag

acct acaaca-aagtctdccg g t gggcaat cg ggct gggctg
gggoct gfpc acbNicakodiag agulypeptidethasingchd gyind d-hB&qatricgtas aheen in SEQ ID

tect et IRfeH 2929939992 ccgctccgeg tgagaatcaa atacctgata 1740
accoccagdgd ageccaaccg ctgggctgtg gagegt gaag gggetacgcc ctttcactcc

1800 agéjcaabDbd emﬂ@gacggyﬁe;gﬁmgmhglga?amggmggczicll a;ecgieﬂ> e Rﬁ?_et titgtvgci fron; :he
agacc . , \ us
ggr 8egi %gloiagg%gﬁ%% kg?s skgg‘%ﬁgﬁ@;}?@uitgé qféd)y@" S‘k‘i&?&%ﬁi‘“—]‘t’%{éﬁw"
Phe Hi satdfer ideepiohm®f0f&ot inerelamind ycéd RsiduSend Rechatauring saBportérractivilyy
Thr Ar r -2025 a. o L Pro Pco G n Ar
Lys e o Bot 194 5800 il peiithe Neugifiog o ol atlip 4 seipbpegitmlapy
Rho Val withyhd mninGlayidAsquevad aSoS6G0n BEG ED NOPIE 4P6 or $yand vetthalng tdutine
Lys Asntr%s}ﬁor%r%ctﬁit& Al a Phe Leu 65707580

(d) aDNAhaving the nucleotide sequence as shown in SEQIDNO: 1,3,50r 7;

() a DNA which hybridizes to a DNA complementary to a DNA having the nucleotide
sequence as shown in SEQ ID NO: 1, 3, 5 or 7 under stringent conditions and yet encodes a
polypeptide having taurine transporter activity.

7. The method of any one of claims 1 to 2 and 6, comprising culturing the cells in a
medium with a taurine concentration of 0 to 100 g/L.

8. A method of preparing a pharmaceutical containing a polypeptide prepared by
the method of any one of claims 1 to 2 and 6 to 7.
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6 Ile Pro Tyr
859095 Lou G u Val
Cys 100105110 Trp Gu Lys Ile Cys Pro Leu Phe Ser
Ser Ile 115120125 Val Ile Val Ser Leu Lou Asn Val
Leu Lou Phe G n Ser

Phe Ile Phe Lou Phe Ay Ser Gy Leu Pro Val Phe Phe
Ilelle Gy Gn Tyr Thr Ser Qu Gy Gy Ile Thr

Tyr Tyr Ile Vol

Ay Ile Ay Tyr Ala

Leu
Cys
Leu
Arg
Leu

Ala Trp 130135140 Ala Thr Tyr Tyr
Pro Trp Ala 145150155160 His Cys Asn His Ser Trp M Thr
‘Met G u Asp Thr Lou 1651701%¥5 Arg Arg Asn Gu Ser H's Trp Val
Ser Ala Ala Asn Phe Thr
Asn \EMENCBLISEWE | ou Ser Ser

<120> Taurine transporter gene

<130> FP-079PCT

<150> JP P2006 - 110467

151> 2006-04~13

<160> 8

170> Patentln Ver. 2.

210> 1
<211> 1869
<212> DNA

1

<213> Cricetulus griseus

<400> 1

180185190 Ser

Pro Val

atggecacca aggagaaget goagtgtctg aaagactticc acaaagacat cetgaagect 60

tctecaggea agageocagg cacacggect gaggatgage ctgageggaa geccoctcag 120
gattgactit gtgetetotg tggocezage cttegtgggt 180
coogtacote tectacanaa atggiggage tectticeic 240
gtttggeagt gecctgcotg tgtttttect geaggtcata 300
aggegggaate acctgotgee agaagatele cocottgtte 360

agggapaagt ggtocageaa
ttgegoaacg titggegtit
ataccgtatt ttattttect
ataggecagt acacctcaga
tectggoatty getacgeate
atcetggect gggocacata
cactgcaacc acagetggaa
agtetctegge tetecottag
cgcaatgtac tcagectete
gegetetgee tectettagt
teocacaggea aggtitetota
ctegtcegte gactgaccct
gacatcagec geoctigagga
tectatgeca fetgectgeg
aactogtaca gggactgtat
gecttegeag ttttttecat
gatgteegcte agtcaggtoe
atgoccgetee ccacctttts
gacagoecagt ttgtteaagt
ttoctaagega aggetiateg
ctgctggeec tgtogatget
tatgeageta gtggtgtats

catcgteate gtgtecctoe
ctacctattt cactecttec
cacaccacat tgecatggage

tgaatgteta
agacagaget
acacccetgcg

ctacattgtc 420
tecotgegee 480
taggaatgag 540

cgcctecaac ticacctoge ctgteatega gttctgegag 600

ttecggaate gacgaaccag
ctggettete tgtttittot
cticacegoe acittoeost
gocgggtect ggopaaggea
cocacaggts tegatogacg
gegccatgace tcactgggaa
getecteera tgcctgaaca
cotggectte atggeacaag
teecttgece tteatiscct
gteecattetsg ttttttatia
cgaaggacag atcacatoct
tcegggaagte ttcatcgeca
gacggagegt ggcatgtaty
cottttzteg gttgcattot

gegctetgaa
goatatggaa
ttgccatgct
tcaaattcta
Copgaascta
gctacaacaa
gtggtaccag
ageaaggget
atccaaaage
tgctootett
tggtteatot
teotgtgtag
tgtticaact
ttgaatgttt

tzeatatate gteggtgataa cttatatgac getatigage acatgattpe
gggecctpea tgaagtacap ctpggetgtic atcactocag ttototplge tgeatetite 1960

atgggacctt 660
gegtettoga 720
totgetecte 780
cotgtaccet 840
gatattoitt 900
gtacaagtat 960
ttttetgtet 1020
ggacattget 1080
tgtgactatz 1140
gettgeactg 1200
ttacccgtce 1260
catcagetac 1320
ctttgactac 1380
tgttattece 1440
ctategecet 1500

Phe G n Lys Asp

Ile Au Phe Trp Gu
195200205 Ay Ile Asp Hs Pro Ay Ser

Lys TrP Asdo Leu Al a Lou C}/s Leu 210215220
<110> CHUGA| PHARWACEUTICAL €., LTD.



Lou

Lou Vol Trp Leu Vol Cys Phe Phe Cys Ile Trp Lys Gy Val Arg

225230235240 Ser Thr Ay Lys Val Vol Tyr Phe Thr Ala Thr Phe Pro Phe

Al a
Al a
Lou
Phe
Tyr
Ile
Ile
Tyr

Met 245250255 Leu Lou Vol Leu Lou Val Arg Ay Lou Thr Lou Pro Gy
Gy Gu 260265270 Ay Ile Lys Phe Tyr Leu Tyr Pro Asn Ile Ser Arg
G u Asp Pro 275280285 Gn Vol Trp Ile Asp Ala Gy Thr G n Ile Phe
Ser Tyr Ala Ile 290295300 Cys Lou Ay Ala Met Thr Ser Lou Ay Ser
Wh Lys Tyr Lys Tyr 30531031%320 7 Ser Phe Val Ser Ay Phe Al a
Phe Ser Ile Lou SIly Phe Met Ala 340345350 Gn QQu Gn @y Val Asp
Al a Asptdtatc Abtaddgts SedococteyacPraceaéd 30:35bB0£36BEed01620M a Phe |l e Al a
Pro Ltgsecstitiz ddelzgstier cebdeteebdedtatertocd trptefitat S¢ATEEE3600

attgecatce toctetgece gacggagega cogttecgep tgagaatcca atacctgata 1740

acccocaggg ageccaaccg ctgggetetg gagogtpage gggecacace cttecactce 1800

cgcacaagec togtcatgaa cggegeacte atgaaaccca gtoacgteat tgtegagace 1860

atgatgtea 1869

2100 2

<211> 622

<212> PRT

{213> Cricstulus griseus

400> 2
Met Ala Thr Lys Glu Lys Leu GIn Cys Leu Lys Asp Phe His Lys Asp
1 5 i0 15

Ile Leu Lys Pro Ser Pro Gly Lys Ser Pro Gly Thr Arg Pro Glu Asp
20 25 30

Glu Ala Glu Gly Lys Pro Pro GIn Arg Glu Lys Trp Ser Ser Lys lle
35 40 45

Asp Phe Val Leu Ser Val Ala Gly §ly Phe Val Gly Leu Giy Asn Val
50 55 60

Trp Arg Phe Pro Tyr Leu Cys Tyr Lys Asn Gly Gly Gly Ala Phe Leu
65 70 75 80

lle Pro Tyr Phe Ile Phe Leu Phe Gly Ser Gly Leu Pro Val Phe Phe
85 90 95

Leu Glu Yal 1le [le Gly GIn Tyr Thr Ser Glu Gly Gly 1le Thr Cys
100 105 i10

Trp Glu Lys lle Gys Pro Leu Phe Ser Gly [la Gly Tyr Ala Ser |le
115 120 125

Yal Ile Val Ser Leu Leu Asn Val Tyr Tyr |le Yal lle Leu Ala Trp
130 135 140

Ala Thr Tyr Tyr Leu Phe His Ser Phe Gln Thr Glu Leu Pro Trp Ala
145 150 155 160

His Cys Asn His Ser Trp Asn Thr Pro His Gys Met Glu Asp Thr Leu
165 170 175

Arg Arg Asn Glu Ser Leu Trp Val Ser Leu Ser Ala Ser Asn Phe Thr



Thr

Phe Trp Ser

Ile Lou Phe Phe Ile Met Lou Leu Lou Lou Sly Lou

385390395400 Asp Ser G n Phe Val Qu Val Gu Ay Gn Ile Thr Ser Lou

Val

Asp 405410415 Leu Tyr Pro Ser Phe Leu Arg Lys

Sly Tyr Arg Arg Qu

Ile Phe Ile 420425430 Ala Ile Val Cys Ser Ile Ser Tyr Lou Leu Sly Lou

Thr
Tyr
Au
Tyr
Met
Cys P
Lys

Met Val Thr 435440445 Gu Ay Si? Met Tyr Val

Phe G n Leu Phe Asp

Ala Al a Ser 450455460 Sly Val Cys Lou Lou Trp Val Ala Phe Phe
Phe Val Ile Ala 465470425480 Trp Ile Tyr Sly Sly Asp Asn Lou

Gy lle u Asp Met Ile 485490495 Sly Tyr Arg Pro Sly Pro Trp
Tyr Ser T8H Ala Val |1'® Thr 500505%%0 Pro Ala Lou Cys Val Sly

Il e Phe Ser Lou Val Lys Tyr Val 515520525

Ph
val TSFF Pre %'W? Gy e A@pﬁlwﬁ W dah fay 5%; {eus8H 885540

Gly lle Asp Glu Pro Gly Ala Leu Lys Trp Asp Leu Ala Leu Cys Leu
210 215 220

teu Leu Val Trp Leu Val Cys Phe Phe Cys tle Trp Lys Gly Val Arg
225 230 235 240

Ser Thr Gly Lys Val Val Tyr Phe Thr Ala Thr Phe Pro Phe Ala Net
245 250 255

Leu Leu Val Leu Leu Val Arg Gly Leu Thr Leu Pro Gly Ala Gly Glu
260 265 0

Gly Ile Lys Phe Tyr Leu Tyr Pro Asp |le Ser Arg Leu Glu Asp Pro
275 280 285

Gln Val Trp lle Asp Ala Gly Thr Gin !le Phe Phe Ser Tyr Ala |le
290 285 300

Cys Leu Gly Ala Met Thr Ser Leu Gly Ser Tyr Asn Lys Tyr lLys Tyr
305 3149 315 320

Asn Sar Tyr Arg Asp Cys Met Leu Leu Gly Ovs Leu Asn Ser Gly Thr
325 330 335

Ser Phe Val Ser Gly Phe Ala VYal Phe Ser ‘lle Leu Gly Phe Met Ala
340 345 350

Gln Glu GIn Gly Yal Asp 1le Ala Asp Val Ala Glu Ser Gly Pro Gly
355 360 365

Leu Ala Pha lle Ala Tyr Pro Lys Ala Val Thr Met Met Pro Leu Pro
310 375 380

Thr Phe Trp Ser lle Leu Phe Phe |le Met Leu Leu Leu Leu Gly Leu
385 390 395 400

Asp Ser GIn Phe Val Glu Val Glu Giy GIn |le Thr Ser Leu Vai Asp
405 410 415

Leu Tyr Pro Ser Phe Leu Arg Lys Gly Tyr Arg Arg Glu Val Phe |le
420 425 430

Ala lle Leu Cys Ser |le Ser Tyr Leu Leu Gly Leu Ser Met Val Thr

Pro Lou Thr Tyr Mh



Lou dy Trp Ay Lou Ala Lou Ser Ser Met Val Cys Ile Pro Lou Val
545550555560 Ile Val Ile Lou Lou Cys Arg Thr u Gy Pro Leu Arg Val
Arg Ile 565570575 8 Qu @y Ala Thr Pro Phe H's Ser Arg Ala Thr Leu
Not Asn Gy Al a 595600605 Lou Met Lys Pro Ser His Val Ile Val dQu Thr
Met Met 610615620 <210> 5 <211> 1866 <212> DNA <213> Mius nuscul us
<400> 5 atggccacga aggagaagct guatgtotg aaagacttec acaaagacat
cot gaagcct 60 taccaggga agageccégg cacacggcct gaagat gagg cggacgggaa
goccoct cag 120 agggagaagt ggtccagcaa gatcgacttt gtgctgtctg tggccggagg
ottcgtgggt 18013%t gggcaacg télggegttt occdtdacctc tgctacaaaa atggtggagg
tgegttcctc 240 ataccgtatt ttattttcct gtttgggagc ggcctgectg tgtttttott
ggaggt catldy 830 atetglye daigthe &bulsatPomdsr TagduodeAtaocSeacct gct ggg agaagat ct g
tectttgttc #60 tctggcattf5gct acgcatc &t cgtcatt gtgtcoctoc tgaacgtgta
ctacatcgto 420 atcctggcct gccacata ctacctatto cactotttcc agaaggat ct
t ccct gggddy Yﬁé(ﬁ%h‘é‘t'@@:g@c‘@'3?%@8@5%15‘"&&%8@0‘5&&@ Algcat ggagg acaccct og
t aggaacgd® 540 agtcactlfgg totccctt &3 cact gccaac®®¥tcacct cao ccgtcatcga
gttct gggago 600 cgcaat gt gc tcagotgto ctccggaatc gacaacccag gcagt ot gaa
at gggacct'® 58dvy Hc%g Fcten Lac o il 1dt 68&%9 OHegttttttct geatctggaa
a

gggt gt t cga 720 tccataggeca aggttdttta ottcaccdtt actttoccgt ttgccat get

t ot ggt got 80 ¢ ocqt ctogaccet gc t..ggt gaaggca tcaaattota
cot gt acccfsg’ gﬂo"“bg%g{l%g%c °§€‘cg;83‘§'ggeé Tg%g‘a g@gm ggat cgacg ctggaactca
gatattcttt 900 tcctacgcaa totgoctggg ggccatgacc tcactgggaa gctataacaa
gt acaagt af, 940 ARR1GHLACH: IA0AS LA B 187140909, 0Ct gaaca gtggtaccag
ttttgtgtct kggcttcgcaagitttttccat cgjzgggettc atggcacaag
agcaaggggt ggacattget 1080 gatgtggctg agtcaggtoc tggcttggcc

ttcatt gcoly BORARFIFE LisHaPRRGCHRT GyrlA4 Qs AT PG PlLARy CCaccttttg
gtctattctg ¢fptttcatta tgptectatt gottsggactg 1200 gacagccagt
ttgttgaagt cgaaggacag atcacatect tggttgatct ttacccgtco 1260
ttcctaaggau egges tRLeE Ala0gggaast Metl Y0 AvAQIRTPRe LautVagt gt ag cat caget ac
1320 ct getgygggc tgacgsdieggt gacggagipgt ggcat gt atggot gttt caact
etttgactac 1380 tatgcagota gtggtgtatg ccttttgtgg gttgcattct

t t gaat gt tite dlgtHatdugec Cvb4 Thrgtjateit b Fhghrgdbgatzalde ct t at at gac

ggt att gagg acat gat tbg ct at cgoct 53500 gggccet §ia t gaagt acag ct gggctgto
atcactccag ctotttgtgt tggatgtttc 1560 gtettetcgc ttgtcaagta

t gt accectﬁg1 Hcéﬁlabladg%tp@afg! §ture dsrghradocygae! 86208 t gggcaatt g

ggct gggct g gggectgee of t-t oo¥boa tgct gt g8t cccottggt o 1680

attgtcatcc toctotgccg gacggaggga cogctecgcg tgagaatcaa atacctgata
1740 acc@&’c%{éjgg H@@é‘bﬂ!&&ﬁ@gﬁgt‘g@é@tﬁ‘(é%gg@g :ﬁgy gggccacacc

ctttcactco 186% cgagtaaccc®®cat gaacgg c¥eact catg aaacccagtc

acgtcatt accatg.1860 at gt 866 <210> 6 <211> 621 <212> PRT
<213> M L‘n‘ﬁg@gﬁ H§q°'°gsefi';§ vat' Hs 9 ‘91"225 Mt ot

Q210> 3

<211> 1866

<212> DNA

<213> Rattus norvegicus

<400> 3

atggecacca aggagaaget teaatgtctz aaagacttcc acaaagacat cetgaageet 60
tciccaggga agagoccagg cacgeggect gaggatgage ctgatggzaa goccoctcag 120
agggagaagt ggtecageaa gatcgacttt gtegctetets tggecgeagg cttegtogeet 180
ttegecaate totgecettt cocgtaccte tgetacasaz atgetggageg tecattcote 240
ataccgtatt ttattttoct gtttggegage geootgocte tgttittect gaggteate 300
ataggccagt acaccicaga agggggcate acctgotesg agaagatetg cccetigtic 360



<400> 6 Met Ala Thr Lys GQu Lys Lou Gn Cys Leu Lys Asp Phe H s Lys
Asp 151015 Ile Leu Lys Pro Ser Pro Ay Lys Ser Pro Gy Thr Arg Pro

Au
Ser
Ay
Al a
Pro
Gy
I'le
Tyr
Phe

Asp

202530 Au Ala Asp Ay Lys Pro Pro Gn Arg Qu Lys Trp Ser
Il e 354045 Asp Phe Val Lou Ser Val Ala Gy nmy Phe Val Gy Leu
Val 505560 Trp Arg Phe Pro Tyr Leu Cys Tyr Lys \n Ay Ay Gy
Leu 65707580 Ile Pro Tyr Phe Ile Phe Lou Phe Ay Ser Ay Lou
Phe Phe 859095 Leu GQu ¥al Ile lle Ay Gn Tyr Thr Ser GQu
Il'e Thr Cys 100105110 Trp Au Lys Ile Cys Pro Leu Phe Ser Ay
Tyteeoatty estapeclccateg BB RIABociAg| tepqteistgtacaisgtol 88 Lou Asn Val Tyr
\RAgotaepcd agsfaaCﬂaactqcﬁwtf:;v@qtsﬁicwsﬂsﬁtcrhﬁwcrgzswrgg Lou Phe His Ser
g

E%ﬁﬁgqqgﬁﬁ qEQgGFggqac;acppﬁgcqqlq§catggagg acaccctgog taggaacga
agtcactgge tctocettag cgecgecase tteacttege ctgigatcga gttotgggag 600

cgoaacgtge tcagectgte ctcoggaate gaccacccag goagitolpaa atgggacctc 660

gegetetgee toctettagt cigeotegte tghtitttet geatctggaa gsgtgttcge 720

tocacaggea agetigteta cttcactget actttocegt ttgecatget totggtectg 780

ctgetcogte gactgaccet gecaggtgct ggtgaapgea tcaaattcta cetgtaccot 840

aacatcageco gecttgagga cocacaggtg tpegatcgacg ctgeaactoa gatattettt 900

tectacgeta totgeetgge ggecatgace tcactgggaa gotataacaa gtacaagtat 960

aactcgtaca geggactptat gotectzgga tgecteaaca gtggtaccag tittetetet 1020
gecttegoaa ttttttocat cotgegette atgecacaag ageaaggest ggacattgzet 1080
gategteggote agtcaggtec tgpetteggec ticattgect acccaaaage tgigaceatg 1140
atgecgotgc ccacctttig gtocattotg tittttatta tegctectott gettggactg 1200
gacagecagt ttsttgaapgt cgaaggacag atcacatcct tggttgatet ttacccgtec 1260
ttcotaagga ageggttateg tceggazate ttcattpcca togtetpcag catcagetac 1320
ctgctgggee teacgatget gacggapgget gecatgtate tettteaact ctitgactac 1380
tatgcageta gtpgtetateg cottttegtge stogeattet ttgaatgttt tgttatigec 1440
tggatatatg geggtgataa cttatatgac ggtattgzageg acatgatogg ctatoggect 1500
ggaccctgea tgaagtacag ctgggotgic atcactccag ctotetgtet tegatgttte 1560
atettctete tcgteaagta tetacoscte acctacaaca aagtctaccg staccotgat 1620
tgegeaatog gectgeecte gogoctegee ctttectoca feetgtetat cecottggte 1680
attgteatec toctetgcog gacegagegga cogctocecs teagaatcaa atacctgata 1740
accoocageg ageccaaccg ctegggotgte gageptgaag gggetacgee ctttcactee 1800
agagcaacce tcatgaacge tgoactcatg aaacccagtc acgtcattgt ggagaccatg 1860
atgtza 1866

210> 4

<211> 621

212> PRT

<213> Rattus norvegicus

<400> 4
Wot Ala Thr Lys Glu Lys Leu GIn Oys Leu Lys Asp Phe His Lys Asp
1 5 10 15

Ile Leu Lys Pro Ser Pro Gly Lys Ser Pro Gly Thr Arg Pro Glu Asp
720 25 30

Glu Ala Asp Gly Lys Pro Pro Gin Arg Glu Lys Trp Ser Ser Lys lle
35 40 45

Asp Phe Val Leu Ser Val Ala Gly Gly Phe Val Gly Leu Gly Asn Val
50 65 60

Trp Arg Phe Pro Tyr Leu Cys Tyr Lys Ash Gly Gly Gly Ala Phe Leu
65 10 75 80



145150155160 His Cys Asn His Ser Trp Asn Thr Pro Gn Cys Met G u Asp

Thr
Asn
Ser
Leu
Cys
Phe
Arg
Leu
Asp

Leu
Phe
Lou
Al a
Ile
Thr
Ay
Tyr
Al a

165170175 Arg Arg Asn Qu Ser His Trp Val Ser Leu Ser Thr Al a
Thr 180185190 Ser Pro Val Ile Au Phe Trp Au Arg Asn Val Lou
Ser Ser 195200205 Ay Ile Asp Asn Pro Ay Ser Leu Lys Trp Asp
Lou Cys Lou 210215220 10 Leu Lou Val Trp Lou Val Cys Phe Phe
Trp Lys Ay Val Arg 225230235240 Ser Thr Gy Lys Val Val Tyr

Ala Thr Phe Pro Phe Al agMet 245250255 Lou Lou Val Leu Leu Val
Leu Thr Lou Pro Ay Ala Ay G u 260265270 Ay Ile Lys Phe Tyr
Pro Asp Ile Ser Arg Lou Ay Asp Pro 275280285 G n Val Trp lle
Ay Pdd"Tyr Ghenl lelPae RaePhdhy SBeiGiyThen PA ¥l IPhePhe

85 90 85

Leu Glu Val 1le 1le Gly GIn Tyr Thr Ser Glu Gly Gly lie Thr Gys
100 106 110

Trp Glu Lys Ile Cys Pro Leu Phe Ser Gly [le Gly Tyr Ala Ser lle
115 120 125

Yal 1le Val Ser Leu Leu Asn VYal Tyr Tyr |le Val lle Leu Ala Trp
130 139 140
|
Ala Thr Tyr Tyr Leu Phe Gin Ser Phe Gin Lys Asp Leu Pro Trp Ala
145 150 155 160

His Cys Ash His Ser Trp Asn Thr Pro GIn Cys Met Glu Asp Thr Leu
165 170 175

Arg Arg Asn Glu Ser His Trp Val Ser Leu Ser Ala Ala Asn Phe Thr
180 185 190

Ser Pro Val 1le Glu Phe Trp Glu Arg Asn Val Leu Ser Leu Ser Sar
195 200 205

Gly lle Asp His Pro Gly Ser Leu Lys Trp Asp Leu Ala Leu Gys Leu
210 215 220

Leu Leu Val Trp Leu Val Gys Phe Phe Cys |le Trp Lys Gly Val Arg
225 230 ' 235 240

Ser Thr Gly Lys Val Val Tyr Phe Thr Ala Thr Phe Pro Phe Ala Met
245 250 255

Leu Leu Yal Leu Lou Val Arg Gly Leu Thr Leu Pro Gly Ala Gly Glu
260 265 270

Gly lle Lys Phe Tyr lLeu Tyr Pro Asn lle Ser Arg Leu Glu Asp Pro
275 280 285

Gin Val Trp lle Asp Ala Gly Thr Gin tla Phe Pha Sar Tyr Ala lle
2490 295 300

Cys Leu Gly Ala Wet Thr Ser Leu Gly Ser Tyr Asn Lys Tyr Lys Tyr
305 310 315 320

Asn Ser Tyr Arg Asp Cys Met Leu Leu Gly Cys Leu Asn Ser Gly Thr
325 330 335



290295300 Cys Lou Ay Ala Met Thr Ser Lou Ay Ser
Tyr 305310315320 Asn Ser Tyr Arg Asp Cys Met Lou Lou Ay Cys Leu MWn

Ser Ay
Gy Phe
A u Ser
Thr Met
Met Leu
Gu @y
Arg Lys
Il e Ser
Tyr Val

Thr 325330335 Ser Phe Val Ser Ay Phe Ala

Tyr M Lys

Il e Phe Ser

Tyr Lys

Il e Leu

Met Ala 340345350 Gn QQu Gn Ay Val Asp Ile Ala Asp Val Al a
Tyr Pro Lys Al a Val
Il'e Lou Phe Phe Ile

Gy Pro Ay 355360365 Leu Ala Phe Ile Ala
Met Pro Leu Pro 370375380 Thr Phe Trp Ser
Lou Lou Lou Ay Leu 385390395400 Asp Ser

Gn lle Thr Ser Lou Val Asp 405410415 Leu

G n Phe Val
Tyr Pro Ser

d u Val
Phe Lou

Gy Tyr Arg Arg Qu Ile Phe Ile 420425430 Ala Ile Lou Cys Ser
TSer Phee¥al 1SeruGI@Pye Alaul [T Rie Yok tl (a/eh GThPhe4l85440445 A u Ay Ay Met

Phe G n 134u Phe Asp Ty# Tyr Al a Al #0Ser

Gln Giu GIn Gly Yal Asp lle Ala Asp Val Ala Glu Ser Gly Pro Gly
355 360 365

Leu Ala Pha |le Ala Tyr Pro Lys Ala Val Thr Met Met Pro Leu Pro
370 375 380

Thr Phe Trp Ser |le Leu Pha Phe |le Met Leu Leu Leu Leu Gly Leu
385 390 395 400

Asp Ser Gln Phe Val Glu Val Glu Gly Gin [le Thr Ser Leu Val Asp
405 410 415

Leu Tyr Pro Ser Phe Leu Arg Lys Gly Tyr Arg Arg Glu lle Phe lle
420 425 430

Ala lle Val Cys Ser |le Ser Tyr Leu Leu Gly Leu Thr Met Val Thr
435 440 T 445

Glu Gly Gly Met Tyr Val Phe GIn Leu Phe Asp Tyr Tyr Ala Ala Ser
450 455 460

Gly Val Gys Leu Leu Trp Val Ala Phe Phe Glu Cys Phe Val lle Ala
465 470 475 480

Trp lle Tyr Gly Gly Asp Asn Leu Tyr Asp Gly Ile Glu Asp Wet lle
485 490 495

Gly Tyr Arg Pro Gly Pro Trp Met Lys Tyr Ser Trp Ala Val 1le Thr
500 505 510

Pro Ala Leu Cys Val Gly Cys Phe |le Phe Ser Leu Val Lys Tyr Val
515 520 525

Pro Leu Thr Tyr Asn Lys Yal Tyr Arg Tyr Pro Asp Trp Ala lle Gly
530 h3s 540

Leu Gly Trp Giy Leu Ala Leu Ser Ser Met Val Cys lle Pro Leu Val
545 550 555 560

Ite Val lla Leu Leu Cys Arg Thr Glu Gly Pro Leu Arg Val Arg lle
565 570 515

Lys Tyr Leu lle Thr Pro Arg Glu Pro Asn Arg Trp Ala Yal Glu Arg
580 585 590



450455460 dy Val

Al a
Au
Trp
Ser
Tyr
Ser
Arg
Pro
Thr

Asp Met
Al a Val
Lou Val
Pro Asp Trp
Met Lou Cys
Thr Au Ay
Arg Gu Pro

Il e
Ile

Lys Tyr Val

Pro Lou Arg Val
Asn Arg Tr p Ala Val

595 600

Leu Met Lys Pro Ser His Val lle Val Glu Thr
610 615

<210> 5

<2117 1866

<212> DNA

<213> Wus musculus

<400> 5

atggccacga aggagaaget graatgtetg aaagacttce
tciccagega agageecage cacacggeet gaagateage
agggagaagt ggtocageaa gatcgacttt gtgctgtetg
ttgggcaacg tetggegttt ceogtacete tgctacaaaa
ataccgtatt ttatiticet egtttggeage ggoctecctg
ataggccagt acacateaga agggpgcatc acctgetggg
tctgecatie gotacgeatc catogtoatt gtgtecctee
atcctggoet gegecacata ctacctattec cactettice
cactgcaace atagetggaa cacaccacag tgcatggageg
agtcactegge tctcecttag cactgecaac tteacctcac
cgeaatgtec tcagcotgte ctoceggaatc gacaacccag
gegetotgee tectettagt ctggotepte tetitttitet
tccacaggea agegttgteta cticaccget actttecest
ctggtecgte gactgaccet gocaggtget getgaageca

Cys Lou Leu Trp Val
465410415480 11 Trp Ile Tyr Ay Gy Asp Mh Leu Tyr Asp Gy lie
485490495 Ay Tyr Arg Pro Ay Pro Trp Met Lys Tyr
Thr 500505510 Pro Ala Leu Cys Val
515520525 Pro Lou Thr Tyr Asn Lys Val
Ala Ile Ay 530535540 Lou Ay Trp Gy Leu Ala Lou Ser
Il'e Pro Lou Valg 545550555560 |1 e Val
Arg Il e 565570575 Lys Tyr
G u Arg 580585590 Au Ay Al a
Pro RiheGlida SerPré\Pige AalSerTire AloThr Ned NdvhisGialy b a

Al a Phe Phe G u Cys Phe Val

@y Cys Phe Val
Tyr

Lou

505

Met Met
620

acaaagacat cctgaagect 60
cggacgeggaa geccoctoag 120
tegecegagg ctteeteget 180
atgetggagg tegegttocte 240
tgtttttott geagetcate 300
agaagateotg tcetttgttc 360
tegaacgtegta ctacatcgtc 420
agaaggatct tecctgggcc 480
acaccctgog taggaacgag 540
cogtecatega gtictgggag 600
geagtoteaa atgggacetc 660
geatctegaa geggtgtioga 720
ttgecatget tetgetectg 780
tcaaaticta cotgtaccet 840

I'le

Ser
Phe

kg

Ile Lou Lou Cys
Il e Thr

gacatcagee goottgepea
tectacgeaa tetecctege
aactcgtaca gggactgtat
ggettogoaa ttitttecat
gatetggetz agicaggtce
atgecgotee cecacctttig
gacagecagt ttgttgaagt
ttoctaagga agegttatog
ctgetgegec tegacgatggt
tatgcageta gtggtgtate
tggatatatg goegtgataa

cccacaggtg tggatcgacg
ggccatgace tcactggeaa
getgetggga tgoctgaaca
cotgggette atggcacaag
tggettgegce ttoattgoct
gtetattetg {ttttcatta
cgaaggacag atcacatcet
togggaaate ttcatageca
gacggagget ggeaigtate
cottttgtegg gttgoattet
cttatatgac getatteape

ctggaactca gatatticttit 900

gotataacaa gtacaagtat 950

gtegtaccag ttttgtgtct 1020
agcaageeet ggacattget 1080
acccaaaage tgiaaccatg 1140
tegctoctott gettgeacte 1200
tggtigatet ttaccegtec 1260
tottgtgtag catcagetac 1320
tgttieaact ctttgactas 1380
ttgaatgttt tgttattgee 1440
acatgattgg ctatcgecct 1500

gegocetgga tpaagtacag ctegggetpte atcactecag
gtottetege ttetcaagta tetacccetg acctacaaca
teggcaatte gectegecte ggpectegec ctticcteca
attgteatee tectetgece gacggaggga cogotocpgeg
acccecageg ageccaaccg ctgggctetz gagegtgaag
cgagtaaccs tcatgaacege cgcactcatg aaacccagte
atgtga

ctetttptet tggatgtttc 1560
aagtgtaccg gtacceggat 1620
tectgtgtat coccttigete 1680
tgagaatcaa atacctgata 1740
gggecacace ctttcactee 1800
acgicattet ggagaccatg 1860

1866



595600605 Lou Met Lys Pro Ser His Val Ile Val GQu Thr Mt Met
610615620 <210> 7 <211> 1863 <212> DNA <213> Hono sapi ens <400> 7

at ggccacca aggagaagot gcagtgtotg aaagatttcc acaaggacat cctgaagcco 60
t caccaggga agagcccagg cacgcggcct gaggacgagg ot gagggaaa acctccgcag 120
agggagaagt ggtotagcaa gatcgacttt gtgotactg tggotggogg cttcgtgggc 180
ttgggcaacg tctggcgctt cccgtacctc tgctacaaga atggtggagg tgcgtttctc 240
ataccgtatt ttattttcct gtttgggagé ggcctgectg tgtttttott ggagatcatc 300
at aggccagt acacct ot ga agggggcat c acctgct ggg aaaagatctg coccttgttc 360
tctggtatqg' dtatgccto cgttgtaatt gtgtocctoc tgaatgtcta ctacatcgtc 420
at caggcct écacata ctacctgtto cagtocttcc agaaggagct occtgggca 480
cact gcaac® bot ggaa cacacctcac tgcatggagg acaccat m caagaacaag 540
agt gt ct ggR!% dcPatUsg ctccaccaac ttoacctcoc ctgtcatcga gttctgggag 600
cgcaacgtg o q@guttgto ccctggaat c gaccacccag gotactgaa atgggacctc 660
"
1

gotototg ttag t ggct tgtttcttct .gcatctggaa gggcgtcagg 720
t ccact gg &3’%“6@; S&‘?%{?"Jfﬁ%é’%c‘fg ‘Est"fcsf’(%ﬁaali"gﬁ'fggseat gct caggtgotg 780
ctggtccgag ggctgacgct gccgggcgcecg ggcgcaggca tcaagttcta totgtatect 840
12 gacatc t a a t t gggactca gatattotto
900 tctta@%g%égggib%@?gb%@gg%gg?g%gg.ﬁggﬁaggggb&;otacaacaa gt acaagt at
960 aactcgtaca gggactgtat gotgotggga tgeotgaaca gtggtaccag ttttgtgtct
1020 ggetdcacag, iy fyt PRCAL de hQAIOL ORISR RAMe0CaRI0GTL
ggacattgct 108Qsgatgtggctg ggtcaggto tgggctggece ttcattgect acccaaaagc
tgtgacaatg 1140 atgccgctgc ccacattttg gtccattctt ttttttatta

t get t ot OtAsp Ot Va® B@ACe VI2PQ cURERTRE a1} LAl igaa0valt gaaggacag

atcacatcct tggttgatct ttagsccatcc 12604t cot aagga agggttatcg

t ogggaaat o ttcatcgcct tcgtgtgtag catcagctac 1320 ctgctggggce

t gacgat gdirp gCrag Ot LgoDatTgt Risthsi Glvtdi¢ ayetla Chd kegact ac 1380

tat gcagct & goggtgtatg #cttttgtgg gtigcattct ttgaeatgttt tgttattgece
1440 tggatatatg gaggtgataa cotttatgat ggtattgagg acatgattgg

ct at eggcclde 200 §ggde begigpa Phgbladeadbrd-eadoglt doegPrat cact ocag ttctct gt gt
tggatgtttc 1560 atot8fotcgc tegtcdhgta cgtaccc® g acctacaaca

aaacat acgt gtaccccaac 1620 tgggccattg ggctgggctg gagcctggcc

ctttoct ogau 8b't‘@i qugg’tlﬂ tﬂé’c@:’ﬂﬂyglqs Se680 Gy gb’tgggﬁcg@oct ot gcca gact gagggg
ccgttecttg tgagadgticaa gtacctgeét’g 1740 accctaaggg aacccaaccg

ot gggct gt agcgcga agccacacc, ttacaactof 1800 cgcaccgtca

t gaacggcg pgwﬂé ﬂ%dggpgbﬁﬁggiﬁﬁéﬂ¥i@ﬂ?bﬂggﬂaéﬁbgétgatg 1860 tga 1863
<210> 8 <211> B%0 <212> PETF*%213> Hormo &pi ens <400> 8 Met Ala Thr
Lys Qu i S Lo S R i S s. Asp 151015 Il e Lou
3 5o S G R DT BT RIS )
Ala Gu dy Lys Pro Pro n kg Qu Lys Trp Ser Ser Lys lle

Ala Thr Tyr Tyr Leu Phe His Ser Phe Gin Lys Asp Leu Pro Trp Ala
145 150 185 160

His Cys Asn His Ser Trp Asn Thr Pro Gln Gys Met Giu Asp Thr Leu
165 170 175

Arg Arg Asn Glu Ser His Trp Val Ser Leu Ser Thr Ala Asn Phe Thr
180 185 190

Ser Pro Val lte Glu Phe Trp Glu Arg Asn Yal Leu Ser Leu Ser Ser
195 200 205

Gly lle Asp Asn Pro Gly Ser Leu Lys Trp Asp Leu Ala Leu Gys Leu
210 215 220



354045 Asp Phe Val Lou Ser Val Ala Gy Ay Phe Val Gy Leu Ay Asn
Val 505560 Trp Arg Phe Pro Tyr Lou Cys Tyr Lys Asn Ay Ay Ay Ala
Phe Leu 65707580 Ile Pro Tyr Phe Ile Phe Leu Phe Ay Ser Ay Leu Pro
Val Phe Phe 859095 Leu Qu lle lle lle Ay Gn Tyr Thr Ser Au Ay
Gy Ile Thr Cys 100105110 Trp Qu Lys Ile Cys Pro Leu Phe Ser Gy lle
Ay Tyr Ala Ser Vval 13 115120125 Val Ile Val Ser Lou Lou Asn Val Tyr
Tyr Ile Val Ile Lou Ala Trp 130#35140 Ala Thr Tyr Tyr Lou Phe G n Ser
Phe Gn Lys Qu Lou Pro Trp Ala 145150155160 His Cys Asn His Ser Trp
Asn Thr Rrwlddiai Oypstelival Gis Pha\Be CF I IeNp LsOEHE ¥AI1ME Arg Lys Asn Lys Ser
Val Trp I2% Thr 1le S@8o Ser Thr Asgss5Phe Thr 240

Ser Thr Gly Lys Val Val Tyr Phe Thr Ala Thr Phe Pro Phe Ala Met
245 250 255

Leu Leu Val Leu Leu Val Arg Gly Leu Thr Leu Pro Gly Ala Gly Glu
260 265 270

Gly lle Lys Phe Tyr Leu Tyr Pro Asp lle Ser Arg Leu Gly Asp Pro
275 280 285

Gin Val Trp 1le Asp Ala Gly Thr Gln [le Phe Phe Ser Tyr Ala |le !
290 295 300

Cys Leu Gly Ala Met Thr Ser Leu Gly Ser Fyr Asn Lys Tyr Lys Tyr
305 310 315 320

Asn Sar Tyr Arg Asp Cys Mat Leu Leu Gly Cys Leu Asn Ser Gly Thr
325 330 335

Ser Phe Val Ser Gly Phe Ala |le Phe Ser |le Leu Gly Phe Met Ala
340 345 350

GIn Glu GIn Gly Val Asp tle Ala Asp Yal Ala Glu Ser Gly Pro Gly
355 360 365

Lau Ala Phe |le Ala Tyr Pro Lys Ala Val Thr Met Met Pro Leu Pro
370 375 380

Thr Phe Trp Ser lle Leu Phe Phe |le Met Leu Leu Leu feu Gly Leu
385 390 395 400

Asp Ser GIn Phe Val Glu Val Glu Gly Gin lle Thr Ser Leu ¥Yal Asp
405 410 415

Leu Tyr Pro Ser Phe Leu Arg Lys Gly Tyr Arg Arg Glu ile Phe |le
420 425 430

Ala lle Leu Cys Ser lle Ser Tyr Leu Leu Gly Leu Thr Met Val Thr
435 440 445

Gluy Gly Gly Wet Tyr Val Phe Gln Leu Phe Asp Tyr Tyr Ala Ala Ser
450 455 460

Gly Val Cys teu Leu Trp Val Ala Phe Phe Glu Cys Phe Yal lle Ala
465 470 475 480



180185190 Ser
195200205 Gy Ile Asp Hs Pro Ay Ser

Pro
Cys
Ay
Phe
Leu
I'le
Gn
Lou
Cys
Ay

Leu
Val

Pro
Pro
Thr
Ile
dy
Met

Phe

Pro Val Ile Qu Phe Trp Qu Arg Asn Val Leu Ser Lou Ser
Lou Lys Trp Asp Lou Ala Lou
210215220 Lou Lou Val Trp Lou Val Cys Phe Phe Cys Ile Trp Lys
Arg 225230235240 Ser Thr Ay Lys Val Val Tyr Phe Thr Ala Thr

Phe Ala Met 245250255 Lou Lou Val Leu Lou Val Arg Gy Lou Thr
Gy Ala Ay Ala 260265270 Gy Ile Lys Phe Tyr Lou Tyr Pro Asp
Arg Leu Qu Asp Pro 2750880285 G n Val Trp Ile Asp Ala Ay Thr
Phe Phe Ser Tyr Ala Ile 290295300 Cys Lou fly Ala Met Thr Ser
Sar | 1Fyigr Ryrly we ARy LeulTys AFy@ly J06BL0BA BF200 Asn Ser Tyr kg Asp

Lou Leu A y8%&ys Lou Asn4¥er dy Thr 35330335 Ser Phe Vol Ser

Ala Ile Phe Ser Ile Lou Glg/ Phe Met Al a
Gly Tyr Arg Pro Gly Pro Trp Met Lys Tyr Ser Trp Ala Val lle Thr

500 505 510

Pro Ala Leu Cys Val Gly Cys Phe Val Phe Ser Leu Val Lys Tyr Val
515 520 525

Pro Leu Thr Tyr Asn Lys Val Tyr Arg Tyr Pro Asp Trp Ala lle Gly
530 535 540

Leu Gly Trp Gly Leu Ala Leu Ser Ser Met Leu Cys lle Pro Leu Val
545 550 555 560

ile Yal |le Leu Leu Cys Arg Thr Glu Gly Pro Leu Arg Yal Arg lle
565 570 675

Lys Tyr Leu |le Thr Pro Arg Glu Pro Asn Arg Trp Ala Yal Glu Arg
580 585 590

Glu Gly Ala Thr Pro Phe His Ser Arg Val Thr Leu Het Asn Gly Ala
595 600 605

Leu Met Lys Pro Ser His Val lle Val Glu Thr Met Met
610 615 620

<> 7

<211> 1863
<212> DNA
<213> Homo sapiens

400> 7

atpgecacea
teaccaggga
agggagaagt
ttegggcaacg
ataccgtatt
ataggocagt
totgetateg
atcetgecct
cactgcaacc
agteteteea
cgcaacgtec
getotetgeo
tccactggea

agegagaagoet
agagccoagg
getctageaa
tetggegett
ttattttect
acacetotga
getatgecte
gggccacata
acagctggaa
tcaccatcag
tgagettetc
ttettttagt
aggtegtcta

goagtgtety aaagatitcc acaaggacat coteaagece 60

cacgoggeet gaggacgagg cteaggeaaa acctocgeag 120
gatcgacttt gtgotetete tggotgecge cttegtgeec 180
cccgtaccte tgotacaaga atggigeage tgegtttote 240
gtttegeage geooetgootz tgtttttott ggagatcats 300
aggeggcate acctectger aaaagatete cocottgtic 360
cgttgtastt gtgtoccteoe tgaatgicta ctacatcgic 420
ctacctgttc cagtecttec agaaggaget socoteggea 480
cacacctcac tocatggagg acaccatgeg caagaacaag 540
ctecaccaae tteacctece ctgtcatcga gttotegeag 600
cocteggaate gaccacccag gotetotgaa atgegaceic 660
ctggctagtg tgtttctiet goatctggaa geecgtcage 720
ctteacagee acttttccat togecatgot cetggtgetg 780

etggtecgag ggeteacect gocpgeczee ggoecaggea tcaagttcota totetateot 840



340345350 Gn Au Gn Gy Val Asp Ile Ala Asp Val Ala Qu Ser Gy Pro
355360365 Lou Ala Phe Ile Ala Tyr Pro Lys Ala Val Thr Met Met Pro

Ay
Lou
Leu
Ile
Tyr
Lou
Gn
Val

Ay

Pro
Lou
Thr
Arg
Leu
Lou
Al a
Asp

14 370375380 Thr Phe Trp Ser Ile Leu Phe Phe Ile Met Lou Leu
Gy Lou 385390395400 Asp Ser G n Phe Val Au Val AQu Ay Gn
Ser Lou Val Asp 405410415 Lou Tyr Pro Ser Phe Lou Arg Lys Gy
Arg Gu Ile Phe Ile 420425430 Ala Phe Val Cys Ser Ile Ser Tyr
Gy Lou Thr Met Val Thr12435440445 Au Ay Ay Met Tyr Val Phe
Phe Asp Tyr Tyr Ala Ala Ser 450455460 Ay Val Cys Lou Leu Trp
RRhetdalve eCitteafdy Scddbaetydegak gtog Al @b 6 L704£54800 Trp 1le Tyr Ay
Ndotthigera Tytecodegn s@dtytehdoctofSitagepdgptabdataal dtaaagtat 960
aactogtaca gggactgtat gotgeotgega tgectgaaca gtggtaccag tittgtetet 1020
ggcttcecaa ttttttocat cotggeettc atggcacaag agcaaggpet ggacattpget 1080
gatgtgeete agtoaggtec tggcotggee ticattgeet acccaaaage tgitgacaatg 1140
atgecgetge coacattttg gtecattett ttttttatta tgottotett gettggactz 1200
gatagocagt tlgttgaagt igaaggacag atcacatcct tegtteatct ttacccatce 1260
ttcoctaagega agggtitateg topgpgaaato ticatcgcet togtgtgtag catcagotac 1320
ctectegesc tgacgatggt gacggagegt ggcatgtatg tgtitcaget ctitgactac 1380
taigcageta geggtgtatg cottttegteg gttmeattct ttgaatettt tgttattegce 1440
tgeatatatg gaggtgataa cctttatgat ggtattgage acatgattge ctateggece 1500
ggecocctgga tgaagtacag ctgggetgty atcactecag ttototgtgt tpgatgitte 1560
atcttctege tegtcaagta cetaccectg acctacaaca aaacatacgt gtaccccaac 1620
tgggccatty geoteggeetg gageotpece cittecteca tpetotgegt toocttgete 1680
atecgtoatee geototocca gactgagees cogttoctte tgagagtcaa gtacctgete 1740
acccocaagee aacccaaceg cigggctpte eagcgogage gagecacace ttacaactet 1800
cgcaccgtca teaacgegcge totcgtgasa cogacccaca teatteteea gaccategate 1860
tza 1863

<210> 8

211> 620

<212> PRT

<213> Homo sapiens

<400> 8
Met Ala Thr Lys Glu Lys Leu Gin Cys Leu Lys Asp Phe His Lys Asp
1 5 10 15

Ile Leu Lys Pro Ser Pro Gly Lys Ser Pro Gly Thr Arg Pro Glu Asp
20 25 30

Glu Ala Glu Gly Lys Pro Pro Gln Arg Glu Lys Trp Ser Ser Lys s
35 40 45

Asp Phe Val Leu Ser Val Ala Gly Gly Phe Vai Gly Leu Gly Asn Val
50 85 60

Trp Arg Phe Pro Tyr Leu Cys Tyr Lys Asn Gly Gly Gly Ala Phe Leu
65 70 75 80

Ile Pro Tyr Pha lle Phe Leu Phe Gly Ser Gly Leu Pro Val Phe Phe
85 a0 95

Leu Glu [{e Vle [le Gly Gin Tyr Thr Ser Glu Gly Gly [le Thr Cys
100 105 110

Trp Glu Lys Ile Cys Pro Leu Pha Ser Gly Ile Gly Tyr Ala Ser Val



485490495 Ay Tyr Arg Pro Ay Pro Trp Met Lys Tyr Ser Trp Ala Val Ile
Thr 500505510 Pro Val Lou Cys Val Gy Cys Phe Ile Rho Ser Lau Val Lys
Tyr Val 515520525 Pro Lou Thr Tyr M Lys [hr Tyr Val Tyr Pro Asn Trp
Ala Ile Ay 530535540 Leu Ay Trp Ser Lou Ala Lou Ser Ser Met Lou Cys
Val Pro Lou Val 545550555560 Ile Val Ile Arg Leu Cys Gn Thr Qu Gy
Pro Phe Lou Vol Arg Val 565570575 Lys Tyr Lou Leu Thr Pro Arg Gu Pro
Asn Arg Trp Ala Vol Qu Arg 580885590 Au Ay Ala Thr Pro Tyr Asn Ser
Arg Thr Val Met Mnh Ay Ala Lou 595600605 Val Lys Pro Thr Hs Ile lle
Vol @u Thr M5 Met 610615620 125

Val Ile Val Ser Leu Leu Asn Val Tyr Tyr [le Val lle Leu Ala Trp
130 135 140

Ala Thr Tyr Tyr Leu Phe Gln Ser Phe Gln Lys Glu Leu Pro Trp Ala
145 150 155 160

His Cys Asn His Ser Trp Asn Thr Pro His Gys Met Glu Asp Thr Met
165 170 175

Arg Lys Asn Lys Ser Val Trp lle Thr |le Ser Ser Thr Asn Phe Thr
180 185 190

Ser Pro Val lle Glu Phe Trp Glu Arg Asn Val Leu Ser Leu Ser Pro
195 200 205

Gly ile Asp His Pro Gly Ser Leu Lys Trp Asp Leu Ala Leu Cys Leu
210 215 220

Leu Leu Yal Trp Leu Yal Cys Phe Phe Cys Ife Trp Lys Gly Val Arg
225 230 236 240

Ser Thr Gly Lys Val Val Tyr Phe Thr Ala Thr Phe Pro Phe Ala Met
245 250 255

Leu Leu Val Leu Leu Val Arg Gly Leu Thr Leu Pro Gly Ala Gly Ala
260 265 270

Gily lle Lys Phe Tyr Leu Tyr Pro Asp lle Thr Arg Leu Glu Asp Pro
275 280 285

Gin Val Trp tie Asp Ata Gly Thr Gin Yie Phe Phe Ser Tyr Ala 1le
290 295 300

Cys Leu Gly Ala Met Thr Ser Leu Gly Ser Tyr Asn Lys Tyr Lys Tyr
306 310 315 320

Asn Ser Tyr Arg Asp Cys Het Leu Leu Gly Cys Lsu Asn Ser Gly Thr
325 330 335

Ser Phe Val Ser Gly Phe Ala |le Phe Ser |le Leu Gly Phe Met Ala
340 345 350

Gln Glu GIn Gly Val Asp lle Ala Asp Val Ala Glu Ser Gly Pro Gly
355 360 365

Leu Ala Phe |le Ala Tyr Pro Lys Ala Yal Thr Met Met Pro Leu Pro



14
3N 375 380

Thr Phe Trp Ser lle Leu Phe Phe 1le Met Leu Leu Leu Leu Gly Leu
385 390 395 400

Asp Ser Gin Phe Val Glu Val Glu Gly GIn lle Thr Ser Leu Val Asp
405 410 415

Leu Tyr Pro Ser Phe Leu Arg Lys Gly Tyr Arg Arg Glu Ile Phe lle
420 425 430

Ala Phe Val Cys Ser |le Sar Tyr Leu Leu Gly Leu Thr Met Val Thr
435 440 445

Glu Gly Gly Met Tyr Val Phe GIn Leu Phe Asp Tyr Tyr Ala Ala Ser
450 455 460

Gly Val Cys Leu Leu Trp Val Ala Phe Phe Glu Cys Phe Val [le Ala
465 470 475 480

Trp lfe Tyr Gly Gly Asp Asn Leu Tyr Asp Gly lle Glu Asp Met lle
485 490 495

Gly Tyr Arg Pro Gly Pro Trp Met Lys Tyr Ser Trp Ala Val lle Thr
500 505 510

Pro Val Leu Gys Val Gly Cys Phe |le Phe Ser Leu Val Lys Tyr Val
515 520 525

Pro Leu Thr Tyr Asn Lys Thr Tyr Val Tyr Pro Asn Trp Ala lie Gly
530 B35 540

Lou Gly Trp Ser Leu Ala Leu Ser Ser Net Leu Cys Val Pro Leu Val
545 550 555 560

Ile Val tle Arg Leu Cys Gin Thr &lu Gly Pro Phe Leu Val Arg Val
565 570 575

Lys Tyr Leu Leu Thr Pro Arg Glu Pro Asn Arg Trp Ala Val Glu Arg
580 585 590

Glu Gly Ala Thr Pro Tyr Asn Ser Arg Thr Val Met Asn Gly Ala Leu
595 600 605

Yal Lys Pro Thr His lle Ile Val Glu Thr Met Net
610 615 620



