DESCRI PTI ON  TAURI NE TRANSPORTER GENE TECHNI CAL FI ELD 5 The present
invention relates to a hanster taurine transporter and a gene encoding the
hanster taurine transporter, as well as a nethod of producing a pol ypeptide
using a cell which strongly expresses a taurine transporter. BACKGROUND ART
10 When proteins useful as pharnmaceuticals are produced with the reconbi nant
DNA technique, use of animal cells enables conplicated post-translational
nodi fication and folding which pregarrebioneel | s can not perform

Therefore, animal cells are frequently wused as host cells for producing
reconbi nant proteins. RecenttAyRANE TRANSPORIER QENBRI ophar maceutical s, such
as anti bodies and 15 physiologically active proteins, have been devel oped.
Techni ques that permt efficient production of reconbi nant proteins by

ani mal cel LRPEAL PrEagst reduction of  bi opharmaceuticals and promise their
stabl e supply to patients. Under these circunstances, a nethod of protein
productS on w t h Hieghesentonvaition refates tofaf hamisten tapring tragsppiterdand 2geTa erdod@gi s a

type of a;ﬂgg Barﬁ%gﬂalﬂ{n%%ﬁlﬂg oirt@r Q% g{%llljg@ A %‘?ﬁo?ig#ipfci]}%lciiag gfﬂoﬁlﬂgl?kidﬁgﬂnﬁg:ageils hes

and nol [ uskS§"and i's an 1 nportan rient
Al t hough twhich steongly expressesis Garnatrpspdrern synt hesi s, it has nmany functions
such as nornmalization of hyperchol esterolem a, |owering of blood pressure,
det oxi cati on effect, maintenance of inmune function, stabilization of

bi ol ogi cal BAEKIBROIEND ARul ati on of neural excitability, 25 antioxidation,

etc. It is kno hat tauri contributes, to osngorequlation d
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\AHﬁvvever, adeliniquenusd of &ﬂinidh&ell% @nibhes &ﬁﬂ[blltg‘ﬂ_eéfpoaﬁtrmhﬁbﬁl Rhodificayios Wint ur ek
ere taurjipe transporter was functioni id not increase taurine uptake

into cell stlo[a%wg‘ﬁﬁéﬁ?kaﬂﬁ’é‘ﬁ el cary POtWﬁfgg“-adﬂli‘qr‘?fIBW’ BIFJF’éﬁFéEea’? ¥Ry nedi um

al one was isB$ b HdsCde§or prfdubig tEmBibRRprdtaingd, it is totally unknown whet her

or not uptake of_ taurine and other amno acids _ into cultured cells via

taurine transporResentiond riptegt 84mbey ofpbigplarmageuticals hauchppp qutibpdes gnda

desi 1 efs roaRbionRRly BlRkhBid, bR B! #ERp&e! RehrRRYENR Jo Mcient

transporters (human: Non-Patent Docunent 3; nouse: Non-Patent Docunent 4,

and rat: Nopdupternel Doemhinant Sprofis thyeianimaby eeliserieadt tpn cotie radpetinne off
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transporter, evddndet thessxjistmstgrcesasmetbod bEpmteknpreduction with higher production
efficiency is desired.

20 Taurine is a type of amino acid present in high concentrations in fishes, shell fishes
and mollusks and is an important nutrient for the growth of mammals.  Although taurine is
not used in protein synthesis, it has many functions such as normalization of
hypercholesterolemia, lowering of blood 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 cells (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



yet. [Non-Patent Docunent 1] 5 lan Henry Lanbert, Neurochem cal Research
(2004) 29(1), 27-63 [Non-Patent Docunent 2] Journal of Neurochem stry
(2000), 75(3), 919-924 [Non-Patent Docunent 3] Uchida, S. et al., Proc.
Natl. Acad. Sci. U S. A (1992) 89 (17),8230-8234 10 [ Non-Patent Docunent 4]
Liuu QR et al., Proc. Natl. Acad. Sci. U S A (1992) 89 (24),12145-12149
[Non Pat ent Docunent 5] Smth, K E et at, MIl. Pharmacol. (1992) 42 (4),
563-569 [androtiratasnno Boidsifest Pefanis) Ryto @Hs ettakewra (Non-Patens SPoayment 6).
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pr esent |ryw9.nt| onto pI’OVI de a nethod which is capabl e of 20 produci ng a
nat ur al [glr ip%gvgg B{ﬁt ein at | ow cost. MEANS TO SOLVE THE PROBLEM As a
result of ExXl&8A tensi ve researches toward the solution of the
above 5pr dbn Henry Uambprt, @Setndchemical R escih@oed 2o *état it is possible to

i ncrease t jeld.of a sired polypeptide by using a cell that strongly
expr esses [&%P'ﬁJGFPﬁQOWHggorter. Thus, the present 25 invention has been
achi eved. Ehﬁalp)"fﬂ,\&afdchéﬂﬁ\s’teflmooml), ™HY), beo-spymari zed as fol lows. (1) A nethod

of produci ol ept| conprising culturing a cell which strongly
expresses[&%ﬂiagﬂwé Hgﬁorter and has a transferred DNA encoding a desired

pol ypept i dgchidang. &Blerp@&ymﬂlmrmm @SN@MQZ%SD(QWP@EWS@QI d pol ypeptide. 30
(2) The met hod of ]él above, wherein the cell which strongly expresses a

tauri @ t[NerdaisntRpcumentdlcel | into which a DNA encodi ng the taurine

transport qri, @R BeEMPbHE. f?lfh‘t’lfﬁéz{deﬁcl U(S?AA{T@% ?,QZ(P‘f!S-@])@abOVe, wherein the
cell is Chinese hanster ovary cel hod of any one of (1) to (3)

above, whdPNenwatenDeasiered pol ypept i de is an antibody. 35 (5) The nethod of
any one of ) coding the taurine 2
Sr&?%KtI? ef & M&?%'tﬁwéwtaﬁiﬁ M"@ L3569

transporter any one of a) to (e): (a) a DNA encoding a
pol ypept i d&ohfatengDedwemeanélno aci d sequence as shown in

15 Ryo Shioda et al., Investigative Ophthalmology & Visual Science (2002) 43 (9), 2916

DISCLOSURE OF THE INVENTION
PROBLEM FOR SOLUTION BY THE INVENTION
It 1s 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) to (4) above, wherein the DNA encoding the taurine



SEQID NGO 2, 4, 6 or 8; (b) a DNA encoding a polypeptide which has an am no
aci d sequence derived 5 fromthe am no acid sequence as shown in SEQ I D NO
2, 4, 6 or 8 by substitution, deletion, addition and/or insertion of one or
nore ami no acid residues and yet has taurine transporter activity; (c) a
DNA encodi ng a pol ypepti de having 70% or nore am no acid sequence honol ogy
with the am no acid sequence as shown in SEQID NGO 2, 4, 6 or 8 and yet
havi ng 1mwmﬁeanymsmﬁfeuomg(a)m§c) (d) a DNA having the nucl eotide

sequence as sho ; QI%E izes to
a DNA conpl enent ry P %ﬁ? \P%ﬁaégtfg% Hain élﬂéeo&ﬁ%’g%g'e %g@e gags&éﬁhv{g in SEQ
ID NO 1, SEQBdO:Z 40de8; stringent condi t| ons and yet encodes a

pol ypepti de havi n ransport er. i 6 any
one of (1) to ( a%) é’k gc(?%’lgl sﬁﬂﬁpeg ?‘.IEC\r{llgﬁ n]a%“é )'ma-@g%urggneedgglr‘ﬁ%w th a
tauriné cd‘rmﬁitaraaﬁnicoambkqﬁbme aslhowg ik SEQIP MOk uh6dr by pubsiation gelation,

o (1) to e onBRYe hR SRR of Rt o B ERFin 4 kot Gen PR Futber?) < "oy

one of t hexcfidty; owi ng (a) to (e) 20 pr ovi ded that DNA having the nucl eotide
sequence as sho in jhe nucl eoti de. sequence as
S 20 1 Do~ BRI RIMR 3, B0yt Bvite 72l Sryores daia el S
SEQ | D NOhofoRig§ vathchésieio aé.a)secﬁleﬁz%s@mﬂmm@mmge@@&e aR@vyét@vinpe anmi no
acid s guence as shown in D NO 2; 25 (b) a DNA encoding a pol ypeptide
whi ch 1Ras t%ﬁﬁ%"‘éﬁ”&“@%’quence derived fromthe anino acid sequence as

shown in SEQ I DHO aﬁl\Wha%ﬂx@&ﬁéﬁdéldoﬁdb seqleéneéhs@howﬁWSEQmN@nﬂéosoﬂmsertl on
of one or nore am no_aci d réesidues and has tauri ne trans orter act|V|ty

(c) a DNA encodi(ly &0 yyheght hbadizes g W%C@anﬂﬁﬂ?e@ta&‘rﬁ%é lawdlaé'@adéﬁce
honol ogy VHuEl'Boﬁc{éese&’d&&Das%ﬁb\Qn APSEG IONGS, §h9W‘7 hﬂe?ﬁ@x%e@t NAditonS Rl Yeet

havi ng taurine transporter activity; (d) havi ng the nucl eoti de
sequence e@QCQﬂfFG)@\IHOINPﬁPS avmg\u@ummtrap@)onar@mtww ch hybridizes to a DNA
conpl nt y 0 QID
NG 1 nadd) SThemBraber I hBdei1)%o (UBORPLuHRIIRRDNS, 88 BRMA ddumh
taurine tr\aﬁsqmumr@rcoa‘cﬂntmmwa%IQ@g/LA pol ypepti de V\/m ch is any one of the
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method of any one of (1) to (6) above.

(8) A DNA encoding a taurine transporter, which is any one of the following (a) to (e),

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
SEQID 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 insertion 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 A polypeptide which is any one of the following (A) to (E), provided that a polypeptide



aci d sequence as shown in SEQ ID NO 6, and a pol ypeptide having the am no
acid sequence as shown in SEQ ID NO 8 are excluded: (A) a pol ypeptide

havi ng the am no acid sequence as shown in SEQID NGO 2; 5 (B) a polypeptide
whi ch has an am no acid sequence derived fromthe am no acid sequence as
shown in SEQ ID NO 2 by substitution, deletion, addition and/or insertion
of one or nore amno acid residues and yet has taurine transporter

activity; hadng thepminpagd sequervaas shpwainSBR IRHING: 4 pedypeptide heeigg dhecamihonol ogy
with the i i hQwn Q Vi

taurine trag@s%glrl%g%q‘gzsﬁﬁwpg;esﬁdﬁ(g)maé’ %%ﬂfapg%]ﬁ) edeeglggiggdxﬁ)%mg%ﬂghavi ng
t he nucl ectqutecessgbamca SEQ DN Siare exBli@ed:D NO 1; (E) a pol ypepti de encoded
by a DNA whi ch ridizes t.0.a. conmpl nt ar to a [ t he

nﬁcl eoti de sequZ%geai?@?&\%@‘ﬂ%@bﬁ%@@%ﬁw Héd{ee?s Sg?"ﬂ’ n%g\geﬁl(ﬁ]%cﬁgg&’ tions and
yet enéodes a p@BYpepblypeptidawhivh hagar amiac tiid sequendeateriaad from the andifo 4dd) A

oo oS S EE SELL M2 Pl SOS,ardrl Sobby " "
gxm esz es olﬁhe bamnfe(rjzmﬁd w;wn@iﬁmlralnapa }Mﬁfvmﬁﬁf]tr@sﬁdr&ﬂsét‘ﬁft%_ed DNA encoding a
esired pol ypeptijde. ell 1pto which a A encodi ng a, taurin
transporter has (téeﬁ pg’%’ﬁ%%ﬁéﬁ"?@ﬂ% 91?°é’CPrEP‘FE@P1rﬁZaC PWEIQ%W@%M’E@HEF ng to
the presenimihd e deg@éhce hd shoas iPSEQND NNOSBArlyRt haVird tausHie SranspdRed dchvlty;

pol ypeptide at | ow cost. The present specificafion enconpasses the contents
di scl d¥ed in t hdDgpaerbpertide sprodedbimHNGY havig t lml%aée BHUENSH BB BAL ent
Appl i cati NeP@6- 110467 based on which the present patent application

FEQD NEP

claims priority. BRI EF DESCRI PTION OF THE DRAWNGS Fig. 1 shows the
nucl eoti de sequéRtea pelypeptdopycodsdhictiDNANThighk hybrgigep tesaiDNAysomplementary aur i ne

transportgs OBRE, ﬁ%&fh@ MeBﬁd@@qﬁe&@%ﬁgﬁ@nqﬁ@E{?@Dtﬁér &f g stﬁ%a nt2 1S a

taurine transporter nmbr ane topol_og%/@. “was created based on the
t r ansnenbreapditionsgnd set enerienn pelipeptiiobaying taginettaaspoteravyitsl pr ogram from t he

am no ;&ci se : ’?%dD -derived hanster TauT with
r ef erelﬁceqt10 Ifﬁé%gﬁlg?l%tg%ft ﬁfe(\ﬁ??p rﬁcn%i a lg?ﬁ?@%h{g{egc. Natl. Acad. Sci. USA
Vol . 89, pl) 82sdlisw3dhiciSbpDivoel (81 8®%¢e haDermirknsterieddi cat es hanster TauT
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ext r a- cel lencoding a desired polypeptide.

{13) Acell into which a DNA encoding a taurine transporter has been transferred.
20
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 1s 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. Sci. USA Vol. 89, pp. 8230-8234, September 1992.

35 Mark © indicates hamster TauT specific amino acid residues. A large number of amino



menbr ane region), the 12th transnenbrane region (TM and the Ctermnal (IC
intracellular region). Fig. 3 shows a plasm d which was used for expressing
hanst er TauT (622 amino 5 acids). Fig. 4 shows viable cell density plots on
day 7 of 50 ml shaker flask batch culture (n=7). The viable cell density in
pHyg/ TauT-transferred cell was superior to that in pHyg-transferred cell
(P<0.05). Fig. 5 shows lactate yield plots on day 7 of 50 nml shaker flask
bat ch cul tagidaestduey ylifferenofrpithyst suumanaFasTewe presanbinl thg2astioor (EX estraicelt t at e,

gg?l \-Agisyis)llil'geglﬁldr an‘?% ‘@ﬁé?ﬁé 2 dfn%lhgrﬁgn%%l'édéfé &fg(fﬁ@()) aﬂgtshﬁagér asgC' bat ch

culture (m:tﬁ‘a):elhﬂmmcgim)t of the 7 strains of pHyg/ TauT-transferred cell
showed anti body. elds hi her t he hi ield i ferred
cell. 15 Fig. 7&% v%l ars'ntal ypl %ﬁ ‘%asé'ﬁ?d g)p??xére%q%c}%ﬂ}s{%{?y)ﬁ(%% of 50 m

shaker 5f | asids). f ed- batch cul ture (n= 7) The anti body yield in

pHyg/ TauT-trans erre cel r to d cel |
(P<0.01). Fig. g"b’? X‘ﬁh‘%ﬁ%@f’ﬁg is &gt O8f sq Bt Rk daR BRLA LU

pHyg/ TauT{ﬁﬂ)nsfrﬁé rv@(ﬂ;lec eéll diﬁisﬁty 1(1V\ﬁﬂjféﬂTaﬂCtmﬁ‘eﬁecg lRelf) rvaast Supativr tot vhadu i ng t he
expansi on ocess, in s uIture) Iin 1L jar 20 fed-batch culture. The
survi val P Ygémﬁ?fe‘Tedl‘f? % or nore even on day 32 of the culture. On the
ot her hand, therngS\/shu@élar:tafely@ela)blotmmwﬂso&ﬁm&mb&mﬁmﬁ@aﬂ 80% on
day 19. Flp%{g/ﬁ:g F@gerap ?owlngthe anti bqd dof’ﬁ

pHy g/ TRuTPEaHer Efrarsiereed cell produced dpssdactate, dV%SﬁlPP“QF&R/\P veswrnsferspd g8t i ng t he
expanS|on(p£@@ Ss in static culture) in 1L jar fed-batch culture. The

anti - gl ypi can- antl body yield of T1Q was 2. /L on day 35 of the 25
culture. Fig. 1&g Woib@wﬁ aat-gbypigan-3 a@ﬂquywlé)p!%m a7 oh 20yl shakesdlaglat | ng

that = Taufpd Echad&ﬁﬁn%r {Tn:dgl-”}@u?%‘u{ of ShEWPERAR DOpTOTaIEAERES BN dibRege! |

menbr ane. anti b ant i -I’ tauri ne transporter

ant i body (amﬂmda Y[Ql@d'ﬁgilgt ih@@thelb&)héﬁ/a@ld mswéﬁfg(t@ensfcmhgﬂll) As a secondary
b , donk Ab
anti bqdy, don e¥‘1q"‘ t%f)fvgl?aﬂt‘i E'ﬁ’#’&% ?”Jn P&igrywelﬁgh&ﬁoﬁﬁyﬁrb&"sﬂ rﬁlos'ﬂfﬂl%’%ﬁk (Abeam

UK) was used for Tab w'ng I ntracellular amonia
contents (febbaenculiard @A7Y atThQSJ)ltlquy yield_in Idﬂyg/mmmmihmdmsedlum SUITET 40moNi a

inhibitio ﬁg f d strains was renarkable conpared to the
par ent st?%%tﬁl %{J%%HE&{% g:g?fshow ng that taurine is taken into cells
dependi ng on t h&ig. &Buis iangraplBshomang: thatsnadvab mtioroft hpHygd BauTkrandlerrell télkTéhce was
observed I(\r;]vlncﬁ uﬁowe% HE grlf)%thbgb lv¥e%urmg the expansion process in static culture) in 1 L jar

20  fed-batch culture. The survival ratio of T10 was 80% or more even on day 32 of the culture.

On the other hand, the survival ratio of the parent strain became less 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/I. 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



pHyg/ TauT-transferred strains and the parent strain. Fig. 13 is a graph
showi ng the consunption of glutamne in the nedium Conpared to the parent
strain, pHyg/ TauT-transferred strains showed a remarkably high glutam ne
consunption/cell w thout depending on the taurine concentration in the
medium 5 Fig. 14 is a graph show ng that the anti-glypican-3 anti body

yi el ds of ;ﬁg/TauT transferred strains are al nost equal w thout depending
on the imPHFB)/ aphrtranstaredspigeandithe pasentstiaiihe medi um BEST MODE FOR CARRYI NG

OQUT THE | NVENTI %193 Hery eg‘[}Pﬁléﬁﬁw r%”ﬁ@dl:&ﬁu% 1c91f of %@utmgemt tHeN ¥ h}non w |

be described in det resent entio rovi des a rret
pr oduci ng Gonpategpierthe garent straim. i Eﬂygﬁl" aud-gtansferiredy StsalrtseShIOWﬁhlaclfﬁ:marhabhgthgh

expresses Q" a

oot rod paRulBile bR bRASTRBloERPeltR o HE AITHFLSE R nIRFRENAR

pol ypepti de. 15Fig tdheisnat gmphoﬁhcmh% pthats ehret a'nnwaanﬂ anhlmd@elyieldsayofbe
either an el | pabl e of duci,ng:..t deS| red de. or a

t ransf or m?%f gha}'T?ﬁ?sge isgwmé Wlﬁ% ESPEH ‘Q&u}? “8%‘“-‘ %d‘"ﬁgﬂ ylg'gg e"has been
t r ansf er r ednceMraioariatieypediunt.r ansf or ned ceII into which a DNA encodi ng the

desired pol ypeptide has been transferred is used. In the nethod of the
present invention, the desired polypeptide is not particularly 20 |imted.

The pol ypGBHSTdMODB/FtbR@EBRWGMTHEmNmNan ant i body (e g., anti-lL-6

recep r anti boqy, . i-g i,can-3 ti body, .anti - n anti-CD20
ot 1 bdly, anes Hesriflav fetiiaingf B prsctin g a) B dste kbt MAEE | boay.
anti - EGFR ®ndll body, anti-Her2/ neu anti body, anti -RSV anti body, anti-CD33

anti body, anti - 2 anti bod anti-1gE anti .anti-CD 11 a ant.i body,
anti - VEGE ant i bddl§ Presetti xanyan amwdsaayneﬂmdofb using) 3 R@ype@ﬂcj'% comprising

phySI ol Oglcﬁﬁuﬁdg 26411 WRicR'SRbRII ekfeGes a HmnY 'u@ﬁébbﬁercﬁldc’rﬁx aStedngféhrdd DN f act or
(G CSF) granul ocyt e macrophage-col ony stimnulating factor

er yt hr opoicaeadng a desised ralypeptide and gherebyjallowing dhe ogY to produggth moﬁxeaepftldqu
uroki nase, serum glelpdhdy offih&ﬁ@seﬁpﬁ%ﬂt@h' ey céma%e eltlﬂna"natﬁﬂﬂi célh&gﬁmg e). An

antibody is particularly preferred, and may be any antibody such

nat ural  arfipFsidging shel desiredsopalyneptide @i artsanstarmed el injcewhich a N/ eseding the (Fv) 2)
a chineri esnﬁe tp%[}%: R Yas ﬂeencliﬂflf}h\?,\ﬁfj %‘P&f%r?@ﬂyi tritlsformdd EelPRSERER b DAL or S

have foun usi n gly expreésses a taurine
transport@COdlmthad®HB¢pdypappd%\h@b©¢n treosfened i useslur i ne and j 3- al ani ne but

e 30,91 &M e 1SRRI bERL Yol B i, e OGRS ARG oL
havi ngO0t hémmﬂ:dct Tlen polfypepBibe tnadyi by angp paiypcmldamuds a¢ sncntibedyt GLg..i mm -BuAel
0-al ani ne)recep of zﬁl%k)oéy eV ypl&in-}i taniiﬁocp ,Otanlt<ift’i:i‘fi\§l antibody, anti-CD20 antibody,
anti-GPIIb/IIla antibody, anti-TNF antibody, anti-CD25 antibody, anti-EGFR antibody,
anti-Her2/neu antibody, anti-RSV antibody, anti-CD33 antibody, anti-CD52 antibody,
anti-IgE antibody, anti-CD11a antibody, anti-VEGF antibody, anti-VLA4 antibody, and the
25 like) or a physiologically active protein (e.g., granulocyte-colony stimulating factor (G-CSF),
granulocyte macrophage-colony stimulating factor (GM-CSF), erythropoietin, interferon,
interfeukin such as IL-1 or IL-6, t-PA, urokinase, serum albumin, blood coagulation factor,
PTH, and the like). An antibody is particularly preferred, and may be any antibody such as
a natural antibody, a low molecular sized antibody (e.g, Fab, scFv, sc(Fv)2), a chimeric
30 antibody, a humanized antibody, etc.

The present inventors have found that, by using a cell which strongly expresses a
taurine transporter, intracellular uptake of not only taurine and -alanine but also glutamine is
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 B-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
i nvolved in antibody production in hybridomas (Yeon-Ho Jeong et al, Enzyne
and M crobi al 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 transporter may be caused by the taurine
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taurine transpistaedell Getich/REbnkK QRprRsEeRA taudiné GERPOrtd a EdliEineaMEcISPembgs as the
host cell may be used. 20 For, exanpl en the cell which is allowed to
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transper t ghndgRelRnd!RRa vettor Gfd trahsEINRIBRROGCRA ifo ReY Pept i de having the
am no aci d sequence as shown in SEQ ID™ NO 2, 4, 6 or 8, (b) a DNA encoding

a pol ypept i de wHischtayase fansaafterdo e dronglyj axpresseddniavesl, ArtawrneHeanspatieno aci d
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Further, as a taurine transporter gene to be strongly expressed in a cell, any one of
the following DNAs (a) to (e) encoding a taurine transporter may be used.
25 (a) a DNA encoding a polypeptide having the amino acid sequence as shown in SEQ ID
NO: 2,4, 60r8§;
(b) a DNA encoding a polypeptide which has an amino acid sequence derived from the
amino acid sequence as shown in SEQ ID NQO: 2, 4, 6 or 8 by substitution, deletion, addition
and/or insertion of one or more amino acid residues and yet has taurine transporter activity;
30 (c) a DNA encoding a polypeptide having 70% or more amino acid 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 nucleotide sequence as shown in SEQIDNO: 1,3, 5or 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



7 pol ypeptide having taurine transporter activity. The cell which strongly
expresses a taurine transporter may be any cell. Preferably, CHO cells are
used; CHO-dhfr- cells are particularly preferred. Production of a desired
pol ypeptide may be perforned by transferring a gene 5 encoding the desired
pol ypeptide into a cell which strongly expresses a taurine transporter and
culturing the resultant cell. Wen a desired pol ypeptide is produced using a
cel | i nt opolipeptidahavang taurene transpostpoactieity. gene has been artificially
transferred, th rder t f r t ek e and
the transfer of ?gggcgﬁewgCgogt?ongfyagggeggsﬁéé %&thﬁg ﬁ%}lg%%l{#gﬁnlp?&pa ?(%HI arly 10
limted. Rre@eraiﬂy,éiﬂﬂ)delhgura]sdé;iiﬂ@dihﬁotqﬂpemmadmuhdy ptefertedansferred after the

transfer of a ri.ne transporter ive ne
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desirefl peﬂloprlbngtthddesuhd polspaitide ipo asiel vehi¢hosttongly sixpresses hasaurinearanspostes por t er
gene and a ene en n chgm red pol ypeptide sinultaneously. A taurine
transporté’fl afﬁug@ﬁ&e ncodi ng a desired pol ypeptide may be 15
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my/ L, traﬁﬁnsg‘g&% (%:géoaﬁﬁ%’geﬁe &c@&gg&d&@.%d galgbedmaygmﬁﬁsﬁeahﬁ 0-5000 ng/L, growh

cof act ors O g/ L and nucleosi de wever, the
contents are noth @Brng fransperter genh @8 ar gang cencedior #a@ﬂslﬁ@i plpPeRife amay be
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de5|red pol ypepti de so on. ition to thede conponents, trace netal
el ement s, smdéxum&pluqhmfrve@@fsactors nucl eosi des ~and the i ke may be
added. Specifi Cf&%ﬂﬂhﬁgﬁth@aﬂf%&h%& éssésrhc %e‘&ﬁvusﬁél‘ﬁl“ as

L- al ani ne, aspar a -asp AT C aC| cystelne,

L-cyst i ne,corwemmmhmlheulmre dbwfmhlsc maldcellgbtﬂwﬁemalbh"s‘?dd' Flegse media
L-1 sol euc Qian %onlt??H%' % ac&'cfs {l?a' 1% llgldrpiét s Ol sohc%n{)&mt e ators iron

L- phenyl al'aiih 1N ne, TR 46 ryptophan, yr osi ne,
and L2@al smcesapdplﬂee@lﬂtqrs LTIB:IC@nlemE,Of theserapimpionents dre asfpHy agilbﬂmws lamampartl c

acid, L-c am.ne I I hi stidin

L-i sol euc¥ﬂé 8@5 lég@ﬂ%}“ ‘Et Nf?l dr;%(ﬂ JE& Wg}g'hll f’ﬂ%&togs é’ﬁb(’? g/]I: energy soutdes
1-20 g/L, osmotic regulators 0.1-10000 mg/L, iron sources 0.1-500 mg/L, pH regulators
1-10000 mg/L, trace metal elements 0.00001-200 mg/L, surfactants 0-5000 mg/L, growth
cofactors 0.05-10000 pg/L and nucleosides 0.001-50 mg/L.. However, the contents are not

25  limited to these ranges and may be appropriately selected depending on the type of the cell to
be cultured, the type of the desired polypeptide, and so on.
In addition to these components, trace metal elements, surfactants, growth cofactors,
nucleosides, and the like may be added.
Specific examples of such components include amino acids, such as L-alanine,
30 L-arginine, L-asparagine, L-aspartic acid, L-cysteine, L-cystine, L-glutamine, L-glutamic
acid, glycine, L-histidine, L-isoleucine, L-leucine, I-lysine, L-methionine, L-omithine,
L-phenylalanine, L-proline, L-serine, L-threonine, L-tryptophan, L-tyrosine, and L-valine,
preferably, L-alanine, L-arginine, L-asparagine, L-aspartic acid, L-cystine, L-glutamine,
L-glutamic acid, glycine, L-histidine, L-isoleucine, L-leucine, L-lysine, L-methionine,

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



35 L-phenyl al ani ne, L-proline, L-serine, L-threonine, L-tryptophan,
L-tyrosine and L-valine; 8 vitamns, such as i-inositol, biotin, folic
acid, lipoic acid, nicotinanm de, nicotinic acid, p-am nobenzoic acid,

cal ci um pant ot henat e, pyri doxal hydrochl oride, pyridoxine hydrochloride,

ri bofl avin, thiamne hydrochloride, vitamn B12 and ascorbic acid,
preferably, biotin, folic acid, lipoic acid, nicotinam de, calcium

pant ot henattamingysic i3sai-inpsitgl, duptio riode acid, lipeiefacid, i meotinginidai pisomyielrasighl or i de,
vitarrinB?anm&{] or hi.g achd: .| ini (o] g h i n . | de,
choline tartrat g,ﬁﬁﬁl ng lg’i cgdé%?rﬂ ﬂc%hg)iﬂ%ﬁ%%’i alrcligy%ho egotcgllrag*i%’ 3)9@? !é)rgg ly,
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surractants sSucC as ween an roni, ; ro or.s, uc as

r econbi nafydroseGrbanate, <alspm ﬁ%!ﬁflgq, diym 4@35@9&%»93%@@@%@%%%? » FGF, 20
reconbi naptefZi¥H; sodigmaaidpealarbbigie @, CAhh@ Rl FomRinthehng obtieEd Etapoeis um

selenite, retinoic acid and putresci ne di hydrochl oride, preferably, sodium
sel eni t e, maybgHIERAS HAMPIRFdr ochl ori de, reconbinant | GF-1 and putresci ne

di hydrechl ori depeggst he'ghSRToABEnent treAfay BE26A4RBO HRE cleRAL YK heli ne,
deoxyguanosi ne, adenosi ne, cytidine, guanosine and uridine. |n preferable

exanpl es 6PPREbOVERIeepRganesat Ulfhler Pims , subfaten magnasiume selés cigkel shleride. | tin n- G 25
pot assi Umﬂl@ﬂd&%@ﬂ#&l&h@hlo Kol BGRate, B;Feﬂ%bl 2o @ar 1t stifite DE
e pH"of the nediu the ce

cont ai ned. ‘ mvaries depending on t to be cul tured.
Gener al | y ang pag@s@ny sudfates surfrotaoisr sush @s TiveemBthgndcBlueonic K18, 2rapvtl cafagters,

cul tur e, ok b piotbinat BRAE Feconlhelf® 3R, FEURLGHRL OB B in AR | 01
M xt u2e ( Desombimant EDKHirédoethinaB0 TiEkgt eetawilamime Niydrockintidey setiune sleni)
51 0sci eneSSTRE IS el BRRTcngts el Srdiul el oA ' o
(Si gna- Al dydrothlorade, teeembinke . IGE It @rdnatrescaleydihytdnechiveide Lamd mayledsides, sieh asn f r ee
medi um deoxyadenosine, deoxycytidine, deoxyguanosine, adenosine, cytidine, guanosine and uridine.
In preferable examples of above media, antibiotics, such as streptomycin, penicillin-G
25  potassium and gentamicin, and pH-indicators, such as Phenol Red, may be contained.
The pH of the medium varies depending on the cell to be cultured. Generally, pH
6.8-7.6 1s appropriate. In many cases, pH 7.0-7 4 is appropriate.
It is also possible to use a commercial medum for animal cell culture, e.g., D-MEM
(Dulbecco's Modified Eagle Medium), D-MEM/F-12 1:1 Mixture (Dulbecco's Modified
30  Eagle Medium: Nutrient 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 like.
Alternatively, the medium may be a serum-free medium.
When the cell which strongly expresses a taurine transporter i CHO cells, CHO

35  cells may be cultured by methods known to those skilled in the art. For example, CHO



When the cell which strongly expresses a taurine transporter is CHO cells,
CHO 35 cells may be cultured by nmethods known to those skilled in the art.
For exanple, CHO 9 cells may be cultured usually in an atnosphere with a
CO2 concentration in the gas phase of 0 to 40% preferably 2 to 10% at 30
to 39C, preferably about 37C. As is clear fromthe Exanples described | ater,
production of waste products (such as lactate) which turn to be cell growth
i nhi bi t or yellsumay berrultured aguallp in ahathiosphere withha £6):[con@nigation g the gex phase 8f ng a

taurine tb%lg@%r Ig%rab hefacle «1§Hﬂ§0to?2‘tpi5ﬁelféraﬁ?%t§%. effect of maintaining a

hi gh survival rati of t esent” invention is capable of
culturing for Alnedeardranhthedixamples idescribeshigter, preduiction ofwasteproducthestictn

desir ed ) body.. | i s,
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the | afe- stragly eifressingcal taunire, tramgotére iAsf h uresuite the cothshewprtbelefieet sfich as
act 2t e DRGSR A o R o REHRRED le AR 3,

t he cell I'nven urviva ed even
at the | afetlhtamenthf ocadtiliomger peribdan i nprovenent can be expected in the

yield of the desired | ypeptide.. An .apprqgpriate culture period for

produci ng a des??ré}éfr’p‘g%?ngﬁglr Pﬂgﬁ’ﬁ%ﬁ‘gﬁ&aﬁ%ﬁ T“ ‘311'%0‘135 % P{é’g‘bﬁ'egéléﬁ?ﬁlr?ﬂ/enti on

ils dus ual | yells, thaYellscomermptaltsghlpesicentalddystate Gbyuttlox PO roeliyiab .at thelee-stagef er abl y
ay

o1l nth. Wth.respect.to varioous cylture devices for ani cel |
cut ttb” B PR the R Pldbes et TiatebieSRes pRepy B o e
devi ce, aWwehentddesidel PRlpeptiie i€ Produced dsig €iee céll ofs thelptedent Indetiony Rehigh!! t ure
device, a mcrocarrier, t%(%g culture device, .a fluidized bed type 20, culture

devi ce, aSHYIVELIAUP iHEWRINAREd D @ the lacstage of gultye, ad Foimprevenieakcan v¢ ur e

device, acpRetedth thhORId oMk desirddyiobypdpiidece, or the like may be used. Culture
may be perfornmed by9any culturégﬁrret hg% such as batch culture, fed-batch

cuiture or cont ARFBRPEYE culfuse pesiodiier preflycing wdesyad polyRaptide pangthe cghef nuous

cultupe i %euﬁréﬂmt inveftioRak Gludlly! f Hi}ﬁtd 3 MRS, PrSBIy 90day2 Ysttshope! | of
the present invention is cultured,” taurine may be added to the nediumin

order to prefehle ! daxtoilveortpt ake into cells. The concentration of taurine
sual 1y 0- 100 qrCu oulehy BRYarPdl Kl Bryies foTubiRtl ¢ G0 AR Fihien ¢ he
pol ypept i wkmugmcdfwca,p@b ridilifigtype colre Wevino . eliturh daghr wpesulturavienee.on 30
produce. a D das fipk hjeire BFick o Rcriailt (IR EULIEBivice p EBIIRI MR 211y
accepl8bl eulbue dévigesa holloawiigher fype sulturel deviesy armlét botte fype culirgdayprar apacked
bed type culture device, or the like may be used.
Culture may be performed by any culture method such as batch culture, fed-batch
culture or continuous culture. Preferably, fed-batch culture or continuous culture is used.
Fed-batch culture is more preferred.
25 When the cell of the present invention is cultured, taurine may be added to the
medium in order to promote taurine uptake into cells. The concentration of taurine added
to the medium is not particularly limited. The concentration is usually 0-100 g/L,
preferably 0-20 g/L., more preferably 0-10 g/L.
When the polypeptide produced according to the method of the present invention
30  has a biological activity useful as a pharmaceutical, it is possible to produce a pharmaceutical
by mixing this polypeptide with pharmaceutically acceptable carriers or additives and
formulating into a preparation.
Specific examples of pharmaceutically acceptable carriers and additives include
water, organic solvents that are pharmaceutically acceptable, collagen, polyvinyl alcohol,

35  polyvinylpyrrolidone, carboxyvinyl polymer, carboxymethylcellulose sodium, sodium

10



Speci fic exanpl es of pharnmaceutically acceptable carriers and additives
include water, organic solvents that are pharnmaceutically acceptabl e,
col | agen, pol yvinyl alcohol, 35 polyvinylpyrrolidone, carboxyvinyl polyner,
car boxymet hyl cel | ul ose sodi um sodium 10 polyacryl ate, sodi um al gi nat e,

wat er - sol ubl e dextran, carboxymethyl starch sodium pectin,

met hyl cel | ul ose, ethyl cellul ose, xanthan gum _ gum Arabic, casein
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per kg of body wei ght per adm nistration. Alternatively, a dose of
0. 01- 10008lgohxds arg/sprsh V‘%W"Bé‘sm@ﬁéﬂfiﬁé‘wsﬁatl ent. However, effective dose
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Speci f i cabipg ofithg BRlYRepHde; dheyt e §f heefipeaseoto heoweatedaermpravestedathecige 19§ the
i nt ravenogaleh{‘kt?e%{fé?ﬁy of Ak Bﬁ@&éé%’tﬂ arFo} E&la‘ﬁﬁ)‘i% %en t%tﬁoﬁﬁbééticfe%ﬁﬁi giypbget i on,

subcut ane i njection, c.), transnasal adm ni st Ion, transpul nonary
adni ni st r antibedy, the effestiver dase of antirglymieanrantibasly l&ﬁ@ethewnhlké rafgp 0b8.08hinger at ed.

The preseg I%OBV%‘I%‘!E‘RQ oPB&{y: \g(g%'lt?;epﬁﬁﬂhlstpffﬁo}{ pe%gﬂ&‘t% & BodeSor 810 1‘@6@0(}3f the

following (A hat a the amno acid
sequeie agftpldbmay ) SSE@d PeNpatient, éiowm;rpegcqtlde daaivnSngott lirsitegnfontheseci d
sequence ag, shown in SEQ 1D NO 6, 30 and a pol ypeptide having the am no
acid sequenge as shown in SEQID NGO 8 are excluded: (A a polypeptide
havi ng t he ami ndhapolgpeptide enay ebeaminshistersd i ethE@allyDomMNgarergrally, but parenteral

administration is preferred.  Specifically, injection {e.g., systemic or local administration by

intravenous injection, intramuscular injection, intrapentoneal injection, subcutaneous
25 injection, etc.), transnasal administration, transpulmonary administration, transdermal

administration and the like may be enumerated.

The present invention provides a novel polypeptide which is any one of the

following (A) to (E), provided that a polypeptide having the amino acid sequence as shown

in SEQ ID NO: 4, a polypeptide having the amino acid sequence as shown in SEQ ID NO: 6,
30  and a polypeptide having the amino acid sequence as shown in SEQ ID NO: 8 are excluded:

(A) apolypeptide having the amino acid sequence as shown in SEQ ID NO: 2;

(B) 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 insertion of one or more

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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(B) a pol ypeptide which has an am no acid sequence derived fromthe am no
acid sequence as shown in SEQID NO 2 by substitution, deletion, addition
and/or insertion of one or nore amno acid residues and yet has taurine
transporter activity; 35 (C a polypeptide having 97% or nore am no acid
sequence honology with the amno acid 11 sequence as shown in SEQ ID NO 2
and yet having taurine transporter activity; (D) a pol ypepti de encoded by a
DNA havi ngeqpmcemmoe@tm&E@EgN@h%énda@t bnengtapnmnedranspotier dVItL: or (E) a

pol ypepti g?) CREATHIIY et RF b DRIA BRI ARTeotife Sqftide GOMRWANRREY D to @ 5
DNA havi ng the" nucl eoti de seduence as ghown in SEQTD NO 1 under stringent
condi ti on®O:dher yet encodes a pol ypepti de having taurine transporter

activity. ghhe nol hges i {

fauri ne t (Bnen BOYEipdEe KRR b SEDRIA Wien T BARL: (o PIA Sl BT e

equi va$ enDNAbavingthe hucledtide pequsmnetas iskovanini 530 D INO :dxyndessiiingsnt’ donditiphonal | y
equi val en e J. : : " Jeans having activities
simlar t%m{ ﬁeé@@%@%sﬁgc}l@éﬁ%{ﬁﬁgﬂa ttﬁnﬁ?%%h@&,{ag@ﬁ porter, such as

t aur i ne- bi ndi ngThehdvel polypeptidéswif the presentriavenpon trethamsientaunm toanspdries andet c.
Such a pg@lypeptide,enconpasses.. for exa \ tants of hanster taurine
transportgﬁg@%ﬁ%gg"%??ﬁwﬁ@mﬁ)f 8‘1‘?%@&&51??% ed in the art for preparing
pol ypepti des f inubt ipesset liyventipn, Yel expiession ‘dusgriendlfyi equivaleytpe ffameier taostidods of

i ntroduci ng_nut at,i ons jnto 5..pol.ypeptides may b iven, FEor exanple, those
ki | 20T RSt s g oo G, 6 reen o PIET 1y B, rRORPRR, ¢ o
hanst er t awhi & tduniaesPdingeactivity, ARV reb afrlsport itdirnedinwi 0¢lsmetcat iSuak 4 nt o

am no aci ds, of ,Hamster t auri ne tranléﬁorteé?g}/ site-directed nutagenesis
(Hashi ot BORPIPYHE encomppsses, for exayaps. regipnts qiamstey AUBRGIansBiieE, v, and Snith,
M (1983) Met hodgsERgem! well-Rbwift &8 1RO skied 1B the Wt efor ke aﬁﬂ@h/gé}l%rpﬂﬂmb@i C
Acids Res. 12, 20 9441-9456; Kramer W and Frg%dzslb—tu, J%‘ic‘ 7) t hods, Enzynol .
154, 350- S@ptionallyegpivalept to(a geesificrpelpepiids, mgthplse intragycirigomuiaBans4e0  Kunkel
(1988) 5 MehhgpsptiBeZ Yl be B&ven. 2766 &(Ale, Mokatkleg inntRMAAOCAAd JepiBy al so
occur in nafure. ThusS, a polypeptide which has an am no acid derjved from
the ani noPalypeptidesy fanrdienally evalenistoohamalar itAdine: rAMBpR 8Y HPreRFIePf esent

I nventi Onid?bbd{i&iﬂg'ﬂrﬁlf?ﬂio% it Carflino NAIdS @f‘“fh:i}ﬁsté}ctaqﬁn@_’ﬁqnép%n'e’rf’b{r ugelirenal |y

equi valent to hanster taurine transporter is also included 1n the

e
pol ypep grwagencstHagimelerfiotplhvio it 40 9 Beop 12 Bl leodpong bepti es
uncti ona r X resen
M BSHAABn ol 180 HRE0BTKME WP o 19BBPAIAEL Bl REE 1 ©

i nvention i e not limte avi ng am no

aci d 8@quéfrtleS4iér Kyaneer fW.cmndtHrisz Hiki(HiS TaMethode duamimel. dF4,t356-30dnkekel. tTur i ne 30
transport 31989}’ P Rl UtalfSPF R s30IR- 2B RQunRAl d988)PRRIHRHE Bn¥yrtar3@sam no

acids, no
2763-2766). Mutations in amino acids may also occur in nature, Thus, a polypeptide

which has an amino acid derived from the amino acid sequence of the hamster taurine
transporter of the present invention by mutation of one or more amino acids and is

25  functionally equivalent to hamster taurine transporter is also included in the polypeptide of
the present invention.

Specific examples of polypeptides functionally equivalent to the hamster taurine
transporter of the present invention include, but are not limited to, a polypeptide having an
amino acid sequence derived from the amino acid sequence of the hamster taurine

30  transporter by deletion of one or more amino acids, preferably 1-30 amino acids, more
preferably 1-20 amino acids, even more preferably 1-10 amino acids, the most preferably 1-5
amino acids;, a polypeptide having an amino acid sequence derived from the amino acid
sequence of the hamster taurine transporter by addition of one or more amino acids,
preferably 1-30 amino acids, more preferably 1-20 amino acids, even more preferably 1-10

35  amino acids, the most preferably 1-5 amino acids; and a polypeptide having an amino acid
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preferably 1-20 am no acids, even nore preferably 1-10 am no acids, the nost
preferably 1-5 am no acids; a pol ypeptide having an am no aci d seqguence
derived fromthe am no acid sequence of the hanster taurine transporter by
addition of one or nore amino acids, preferably 1-30 am no acids, nore
preferably 1-20 am no acids, even nore preferably 1-10 35 am no acids, the
nost preferably 1-5 am no acids; and a pol ypeptide having an amno acid 12
sequence shapénge dlefiveshnifome thentmino sasidi sequeuenef thef hankseer Hawxeetrartsa@ﬁqr ey
transport VI KLy Mefel e Y 30
am no aci ﬁ'[bsmrr%?rg pr efotelrlﬁéjgﬁomgfgﬂga{%f 1’59!;3 ds, e\?gdgidgmsnrjcerg 21 2011 10
am no aci awinotagigs,nayen rrmreprefmhlsylﬂﬂanam acids thecrsost mfcrhblwtlh%nmma@ sacids. 5
Am no aci e mutated are not particularly limted. Preferably,
am no ac?] r%ggfgﬁggta@?% nutated to other amno acids in which the nature of
the inttial am Acimcaci residues tohbaimutited wensepaviedlarlgpecietli cPekzabby, esiref the

nMat lérePOf W&n{{es%uam d SI@%‘}%’p‘ﬁh r}la'g{l‘lgol r#cﬁomgcl O;fhot?g%BBF (ﬁq}l%[lltla 'au%% (%d H K’ S

and T), asita ohae isconseirted, aflpaificpdxamplzs of e maha¢ of 4MiBo Acid\§delchain m:ﬂddeP)

am no 10 acjd th.a Sld chain

ani no aci & Sl}oﬁkéngneﬂ ?#(&Ymgﬁ?ﬁﬁﬂ?@ ggdr 'f"&oﬁﬂg no aci ds
with a cagpr&IH,dga:md 1«’:),nes:lnmc':1amlewﬁltpb:n%I ﬂiphﬁtﬁgs@d dﬁlnd&ﬁAﬂX(IDIahﬂPEaﬁm Q, -
amino _acids with ase- cont ai ni.ng si.de and H) and anj.no aci ds
ot W SRS BT R Lt SR CEat kT Xy aping s B atiidoce ar o
one- | et t eatomostARidify sA¥ RRaiAC(TSInd D), IMHQSadaﬁemv;ﬂleraoemedxﬂnhahcla and

pol ypepti de. havi ng. an. am no actqd se nce derived from an. orig ahl am no

aci d sequBfte-caytafg sdedpindR. PR AfidhVit A gpterGRtHYRY e chain
subst it ut {FOIK @hd Py @nd hmiFe" 'ﬁihoanaeﬁbu@lﬁt} -CBataMiAd §ide ER#n B.OF OOhkdeW) QRL T Vi ty
of the orlugl nal I=lgol yp egtlaggg I D.. FC et éﬁg, ?Dr oc. tl. AcadcmltSm USA
(1984) 81parshesesge ghe-le pchglesfmarmgo a@dYnith, M Nucleic AC| ds Research
(1982)5 10, 6487&@1%11%@&& fhat aeﬁolﬁie tndeslﬁi'vﬁg(&ﬁ al%?rﬂ) acklse i}fe'ﬁ d from

Dal badi e- McFar | and, G et Oy Sci. US 1982) 79

6409- 641331 qmelr@h@rres@ar@slﬁeS%meltcaeb)pdn%ﬁrﬂlp@e(smqh whideletiom eadshtianp ped/ai no
acid resi %b@ﬁ?ﬁ&‘?of Qﬁjed mBRa %.rﬂﬁ h{é‘i@)t %nn{a?r&érﬂhﬁ%lélégﬁéﬁ B@t‘i\ﬁntzr ofthe tohgmﬁ’lr esent

i nvention usi on risin hahst er taurine transporter

may be gi p@mpepgdttﬂ\/la @'halpBr%@pEatl |A]?éd|%l A A PO Seff2-1666; Follsr.&Nn of the
I nvent | ongu %Hﬁh% NﬁHEl'c(r)ch idsrARSRA! 41%2)) 1%”6’4(?‘? dd%%b W%Aegy Regttdld?m dddseq.

t her et 0. a fusion ptide ncl u esent 1 nvent’ion.
Such 20 flll@lehﬁéol ﬁﬁ&pﬂled‘dclfmiljmd)eﬁple‘epbr @ochyNith. nksadg S@;l gghd df8adi’Ag t he
hanst er t?&b’ transporter of the present invention in frame with a gene
encodi ng the ot %2—: pol ypeptide, transferring the resultant DNA into an
expressi on vect As oanexamphr eSthe pglypé;&idé)&%wh‘mhambos tmore amino acid residues are

added to the hamster taurine transporter of the present invention, a fusion polypeptide

comprising the hamster taurine transporter may be given. Such a fusion polypeptide is

25  composed of the protein of the invention (hamster taurine transporter) and other polypeptide

fused thereto. Such a fusion polypeptide is included in the present invention. Such a

fusion polypeptide may be prepared by linking a gene encoding the hamster taurine

transporter of the present invention in frame with a gene encoding the other polypeptide,

transferring the resultant DNA into an expression vector and expressing the DNA in a host

30 cell Techniques known to those skilled in the art may be used. There is no limitation on
the polypeptide to be fused to the polypeptide of the present invention.

Examples of polypeptides to be fused to the polypeptide of the present invention

include, but are not limited to, FLAG (Hopp, T P et al, BioTechnology (1988) 6,

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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30 cell. Techniques known to those skilled in the art nmay be used. There is
no limtation on the polypeptide to be fused to the pol ypeptide of the
present invention. Exanples of polypeptides to be fused to the pol ypeptide
of the present invention include, but are not limted to, FLAG (Hopp, T. P.
et al., BioTechnology (1988) 6, 1204-1210), 6xHi s conprising six histidine
(H's) residues, | OxH's, influenza hemagglutinin 35 (HA), hunman c-nyc

f ragment , SNCASTE @atigenadragment, plcBHiag; fo-mbwtantifagment, aB-tagiSproteny, C Eragmeent, 13

SV40T ant -fr ) - B ol el C
f ragment élgtgﬁlﬁ({ngﬁﬁ?%ﬁgeﬁbg&rggggg %f}%geg%}l P&@ﬂt{“ﬁ? LAk Im U}g%g% ltrﬂlt «%oﬁ:st?]nt CHA) |
i munog| ofegion f-gaarsesidase andeydliose-bibding atatein OdBBAse and mal t ose- bi ndi ng

protein (NVBP). ol i S eptjde is

Plised To the gensonBuialrintaft end ane el SFRPhaRsTLRAel ¥ XBERHECD ' T

f used genecbding the gpbpeptide sof the ppreseat thveotig e Je efusedf geredthos | premptdi de.  An

al ternative net Bod know%llt&) thosg1 skilled in the art for preparing

pol ypepti?f@gesseld AREPERA] %9 8&'@??? fi%nt to a specific polypeptide is a nethod

usi ng the hybriAn aldrhdive netatdrknguwa t6 Sasbsloided, indheeirt fir prégatisg polggepfitledni ng 2nd

ed., 9.47:9.58, Cold ring Harbhor 10 Lab, Press, 1989). Thqgse.skilled in

the art c%'ﬂ?tﬂm?l&hteﬂw&ﬁgmi @Oﬁa§p501ﬁc IﬂQgYpﬁPt&‘?l 5 2 HBHBe é‘(ﬁ%}g %ﬁq}yﬁgaﬁ\tﬂ&"s equence

BLA t he hagslingfuet(8ahbidek,t ) étrm.pMdl@iﬂcz;@tlddli@ EIECES(F,HQ.WB}B?Dbeﬂr\SpthEIMb(lﬁn t hat
sequenge or a t thereof, and jsol ate pol ypeptides functiopally

ctui vilonka Fiee B8N cthopsdkied 6 R cash couR rolBRRY Hsend D, Biehly

pol ypept i ifinolbdcub td the DANK udAehcl Yof the [RWstRY RfifisH tZdnSihbriePof the pfébédy irREntfnpar t

t hereof , enco Int%pt he hanmster taurine 15 tran(iporter of tﬁe present

i nvent i onbasef onsthat A Sreense 85 @ Dt dhreqfo andhdsolenpolipentidst ifunstionallynspor t er
of the pr&fu%}gent B hdrfer tfurfib $andpBREUFRA tHaDDINZE mh%%zﬂﬂy&ﬁn&fwmgﬁspresent

I nventi on. di zation conditions for isolati n? a encodi ng

pol ypept i @@0_6191:&4 B hypridizingi to shecANA; or @ Rt Hareeb epcadingthe bamstefragiet er  of
the pfesepinshdhee B itk plesdht AfveRRRAT R fs%ﬁétﬁnal&?nia%ﬁ'}a%i 8¢l Y hdnhBs Gadlel | €d i n

the art. For exanple, |ow stringent hybridizat condi tions may be given.
Low st ri ng@wsportey i the Auesenningenigntis cige welsded i thes aplypeptide o€, the presg®C and

0. 1% SDS, in%nﬁi%g.r ably 50C, 2 x SSC and 0.1% SDS. Mre preferably, high
stringent conditions may be given. For exanple, high stringent conditions
are 65C, 2 x Sdytardization ¢ondBioss farsmdatingacldN Acenqading e pelypepside Hanchipmallydi zat i on

w thonl yoEiiafal R 325 tayfRE asgontdh a5 o bidscl ARRRTLAAHE iplonfett, "oty
t hos e2MDNAsleafetitbyhthgse skdiedl inghe arte Bdvtexampld, &sv stnegenh hpbridizatiat iconditi@rsper at ur e
factors (BaLR BB So L SRl HubiiBals SRHTbY Fr e inpf P s dntd
hybri di za®.1%nSDS, preferably 50°C, 2 x SSC and 0.1% SDS. More preferably, high stringent
conditions may be given. For example, high stringent conditions are 65°C, 2 x SSC and
0.1% SDS. Under these conditions, as the hybridization temperature 1s lowered, not only
25 DNAs with high homology but also DNAs with only low homology are obtained.
Conversely, it 1s expected that only those DNAs with high homology are obtained as the
hybridization temperature is elevated. However, not only the temperature but also a
plurality of factors (such as salt concentrations) affect the stringency of hybridization.
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  taunne transporter of the present invention. The term “high homology” refers to usually
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Those skilled in the art could appropriately select these factors to realize
simlar stringency. 30 The pol ypeptide encoded by a DNA isol ated by these
hybri di zati on techni ques wusually has high honology with the hanster taurine
transporter of the present invention in the am no acid sequence. The

pol ypeptide of the present invention also include those polypeptides which
are functionally equivalent to the hanster taurine transporter of the
present i AVéraringme amiolhs:a@rﬁtrgﬁy%%owyrwhwlqwemm preferblydd%e gumere of t he

hanster 3 n r &%ﬁﬁg@
honol ogy" ﬁ ]%@Hé% tq:g} Egg&ﬁ{?&kﬁ Oﬁage 7% or h’gh@ﬁ%‘%@ﬂgoﬁeré{?gﬁs%m or nore
honol ogy, Witbue V¥r kfapd ml?a@@/olori’ﬂrfmml Hgaﬁ;ISQQWS/’F&%&IbS%rWﬂéﬂlmy f the
honol ogy ?Jll R,(al ypept i des, the algorithmdescribed in WIlbur, W J. and

Li pma Proc. Natl Acad. Sci. USA (1983) 80, 726-730 nay be

foll ov\ﬁ 5 The Wbé ppbrpeptrde coffthbhmeq@ntamntmmmmtvany\ um@tmnmrajudl seqaencep aci d
sequence, ar. we gt} electric %Sn £ resegclg Qr gnce of sugar
chai ns, nolppeﬁ'élf‘roa')9lg el 688;98}? ]?@seo(f??h S of 3y&a, 644 stha(frp PEUES t he

pol ypepti depeﬂdhng loa theicellf mrclaisl that prethivedhé¢ paltypeptitlé or the p]lmﬁcztldnedeth@d thiat

However, a on e | t ant po tde sfu cti alent to
the funct f"'(?)lh ‘?e T‘rﬁ’é’dﬁﬁ °‘¥%¥6¥’iﬁﬁei°¥§a€ﬁsﬁ88rf€%ﬁ P%ep ?kég'&%&“ ﬁe%t i on,
the 10 pObq{ﬁﬁDéd md?thesmnm@hydemei Hardstee tdukias ﬂ@ﬁspbﬂmediﬂth@@resﬁﬁﬁn\%nﬁdifmtlﬁh when

| de of .t

t he e sent invention is ex res ed in pr 0 ot e

(o g TO LEBHpREA? s inchdey ™ e pEERRONEALOT o fitEx I 3u15 dhe R NPRERGF S nus. of
the initi glesghfinientifmiiflegREHQINAQ Rbkaite R YRERFicHR. cowgnnéﬂlﬂemn@msﬁd@@ot i de of
the present invention is exp resseg in a eukaryote g§ nn%ﬁlan cell),
the N-teRddeddp ths Rirermins of dhcimitia am@m@opeqmée bl rp@bwm@eof B s esent

i nvention bl?ﬁépﬁﬂ@@fth&ﬁre%ﬁ@ﬂv&ﬁloﬁﬂ@&lﬂr&% m-ﬂéﬁkd??été‘&eg)td femahalidh@lprgsent

i nvention n'ay be pl’ e@‘@ as a r econbi nant Pe tl e or a nat ural
pol ypept i Aetepmingtest IRGIENH TeoYeos dhe pplwvwdﬁﬁ thereseat invention siwEeHant

polyp@ptlgﬁmqgﬁmgﬁﬂggepared by incorporating a DNA encodi ng the pol ypepti de
of the present “invention in an appropriate expression vector, introducing

t he vect or |nt0 The) pelypenside ofr ihat Rreseaks inveetian map| heo prepargd tasea recombinant
transf Or g oi’“%t hﬂ&aﬁgﬂ@kﬁlﬁdé’% YR&RSds ArownPfaCthb e kilRd! inf tYlle

pol ypept| romat ogr a such” as 1on exchange, reversed pr%ase or gel
filtrati on:cem mmtp@b*mﬂm maybe pfdpared by indernorating g yndodingtihecpolgpeptade i body

corbi nat | antBrrrpdantniol B SRFdalWHR A o Mol B ST B Toe of
the p2@s eappropriatgnhaso nell, $o%ecpng$lmex¢sultamatrmﬁmnmﬁl ext(aemg 3 cn@nipohpemsle] or E.
col 1), a5 Al BhIRRRLY SR PhSaHid by SRS ot 0 S ARGt o o
expr essedphase or gel filtration chromatography, or affinity chromatography in which an antibody to
the polypeptide of the present invention is fixed in a column) or a combination of these
chromatographic techniques.
25 When the polypeptide of the present invention is expressed in a host cell {e.g.,
animal cell or E. coli) as a fusion polypeptide with glutathione-S-transferase polypeptide or
as a recombinant polypeptide with histidine residues added thereto, the expressed
polypeptide may be purified with a glutathione column or a nickel column.
After purification of a fusion polypeptide, regions other than the polypeptide of
30  interest may be cut off by thrombin or factor Xa and removed from the fusion polypeptide.
When the polypeptide of the present invention is a natural polypeptide, the
polypeptide may be isolated by purification methods known to those skilled in the art. For
example, an 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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pol ypeptide may be purified with a glutathione colum or a nickel colum.
After purification of a fusion polypeptide, regions other than the

pol ypeptide of 30 interest may be cut off by thronmbin or factor Xa and
removed fromthe fusion polypeptide. Wen the pol ypeptide of the present
invention is a natural polypeptide, the polypeptide may be isol ated by
purification methods known to those skilled in the art. For exanple, an
extract fmeneclonglandkodsr cel |s expressing the pol ypeptide of the present

nventjon i i gPBld s 18ngSd bRl DA chdll £ e RinbRARy (0 the

hanster taurine trahspofter 35 desc l'ater is b ~ The ant’i be may be
ei t her a vgotlyed anyabneanof theoidllowing da) 16 (expprovideh shat INVAeuipg the nu¢leatidet he

present i | V| i0Q: LRe: t.r e ichis
any one 0O ‘%ﬁéé %%fkl%o%\j\n l‘ﬁ;&ﬁg?‘)ﬁﬁ ( gﬁﬂ%r%\%}n et%]@k{ E‘ggﬁﬂkﬁ%@%@s {hﬁ‘gn\r,lyﬂcl eoti de
sequerice $Q DAV 3, anGSENA baviiy tHe, nubiidtidessequence heshownl ie BEQIED N Ukaree as
shown in 5 SE I D NO 5, and DNA having the nucl eoti de sequence as shown in
SEQ I D NCEXC]Jf @ e excluded: (a) a DNA encodi ng a pol ypeptide having the

am no aci(@) sedNNtemodmgshmiypeptidetaQinghhe MinoZicid dfejjuencObiislervaoidi SEf) D

pol ypeptilgé_gni ch has an am no acid sequence derived fromthe 10 amno acid
sequence "Shown in SEQ ID NO 2 by substitution, deletion, addition and/or
i nsertionbpf a ®MA @ficodirigea pSIgpEtidl whevli a9 adcinfind eGd depenanderived floastheaur i ne

transporter, activity; (c) a odi nq .a | ypepti.de. having 97% or nore
oot iag A6i eawelis A1y MAER IEh SO0 SR B elGiabe e Al " oo
I D NO 2 jaggtionedbf B ion@ndré Ysevaal)t dAnfing RRIdt Rkidudsdal {étVhdsytaurind) trans rhavi ng

the nucl eoti de sequence as shown in SEQID NO 1; or (e) a DNA which
hybri di ze¥tiY#:a DNA conpl enmentary to a DNA having the nucl eotide sequence

as shown in PENA Chdddingla fs&ﬂﬁbti&é hdvYRETo, &P iibiré bRRD @Rﬂseﬁﬁf&lc@ heRERgy a

pol ypeptide having taurine transporter activity. 20 The \ of the present

i nvent i orWithsthg g8 361c segugnge 93 hewpin SEQIDNG: P pediyet thryAg SuripgEanspefiefpept i de
of thg prgaent invention as described above. Further, the DNA of the present
i nvention may be used in the creation of a cell which strongly expresses the
hanst er t(dhr p PNA havingsthonucdgotidespguengpapshopndn BEQIBINO; hwent i on may t ake any

o 55 PR b SRR poXabtheids 0o bRy ol sblogesert
MRNA, a geawnce apihown in THR N AQ.y 1 synderhstsingent congitionst ands lyefukrbodes aot ed
that, as ﬂoﬁ%gpt?d% hrat‘iﬁg%néﬁmﬁﬁtﬁ‘?e%&ivﬂ& encodi ng the pol ypeptide of the
20 The DNA of the present invention is used in the in vivo ot in vitro production of the
polypeptide of the present invention as described above. Further, the DNA of the present
invention may be used in the creation of a cell which strongly expresses the hamster taurine
transporter. The DNA of the present invention may take any form as long as it is capable of
encoding the polypeptide of the present invention. That is, the DNA may be, for example, a
25  cDNA synthesized from mRNA, a genomic DNA or a chemically synthesized DNA. It
should be noted that, as long as the DNA 1s capable of encoding the polypeptide of the
present invention, the DNA may have any nucleotide sequence based on the degeneracy of
genetic codes.
The DNA of the present invention may be prepared by methods known to those
30  skilled in the art. For example, the DNA may be prepared by preparing a ¢cDNA library
from a cell expressing the polypeptide of the present invention and performing hybridization
using a part of the DNA sequence of the present invention {e.g., SEQ ID NO: 1) as a probe.
The cDNA library may be prepared, for example, by the method described in Sambrook, J. et
al., Molecular Cloning, Cold Spring Harbor Laboratory Press (1989). Alternatively, a
35  commercial cDNA library may be used. It is also possible to prepare the DNA of the
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present invention, the DNA may have any nucl eoti de sequence based on the
degeneracy of genetic codes. The DNA of the present invention may be
prepared by nethods known to those 30 skilled in the art. For exanple, the
DNA may be prepared by preparing a cDNA library froma cell expressing the
pol ypeptide of the present invention and perform ng hybridization wusing a
part of the DNA sequence of the present invention (e.g., SEQID NGO 1) as a
probe.  TH{eseBRpENtiop by rpyentE)sS B&Nfgfr@pla# eell expsgssiag ahppp@ypeaydq thapreserd

descri bedujd ’?}?@18 Sizi gt)}ag‘(; DNA moléwe?%hﬂe@ron%é"ﬁl@ﬂ 1se(Fﬁh£i: c?fpl‘hé geséﬁr bor

Laboratory Press ternativel conmerci a rary may be

used. It mgenamsée So§EQb‘DaNQ) lbr@MOMGg IBCIR viing the olige Wéﬂ@i@cuqui\ﬂént i on by

preparin ' of the present
|nvent|o%‘) syn ﬁ@%@&@hﬁ%ﬁﬁ%@b&ﬂ?% a‘&ﬂh aseéié%ﬁ' t he DNA sequence of the
preserft i nventHlmnher( dygdeterSiing Iﬂld\l@lclac)tl,deaaeqhqna fobrthe mepulb@R A¥NAgitt se ol i go

DNA I
DA o i g 5 R I TR e B GRIRAE DR ' "
r esul t antaceD¥dduence of the pplgpaptlldé of the pnmemnmenmrt h&utthais| stdenng regh@nicencodi ng

t he pol ypeptide a d to the sequence of pol ypepti de of
the br exatrary i5R i e BN & Ry O Bt 1 S AR Shic RS L 2P RG ¢ he
resul tant cDNA Sygcificgliyothe follovingsprposinied ey the ubein| &irst, mROLABIIEctatédMNPom

Speci f | cal | s, sol at ed

the foll d b d. First, nR
P om 1010 el i rctne s s iE ¥ B3 Peiae g PR sen e B e
present Inﬁt)d&[tinl GflmIEGDA, tHeetotdl SuNAt 1sqj}ephfredr8yslAcnowhem%mb@d fNexirmplpr ear ed by

k t hod, th di at t

(O vt revagiding, Sisacetiieofion crha L Cp® 7by M i1 A Buorhesoay PG Mapc

met hod (%my?sm@ Aepenﬁetﬁﬁd:mmc%mskﬁmabnd Siceriham Aﬁalgﬁﬁ);henifi(étgs 56 159)
or the |ike Eqrélfled fromthe total RNA usi.ng

Puri fi cat}8n 1?4?%52)#?{&]4%@ ai‘)“d thancmRNA is; pusitied diom theriuel RNA H@“%F@H}%ed
di rects y pigifiestion it (PRIrBRCATRNG. PWifefdaG&dly, GRRKIAL mba b8k dirdcilp Mstae

resultant mRNA, eDNA is synt hesi zed usi ng a reverse transcri ptase.
Al ternat|(\}?'ézlplSl:'l’eR:1!)&&“%1&‘91 tien it (Rharmasit)usi ng a kit such as AW Reverse

Transcript ase ﬂ:bﬁlstt],lgg%gﬁm ARNA SO Q§| fnt%%s}zeé %ﬁngﬁaf% Qﬁﬁékg\‘) ! L

is al so pOSSIb|e to 20 synthesize an
met hod ( FhltgimadivelyMDXA may bg synthesyzed usmgnalklt sN@b@s A4V Rayepe (TyBgjptss,

tsi g5 raeriE A S Rl EREGAKY COrgtiition | R e ﬁmﬁ%&@t Fon
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resul tantp BCR R@é‘ac P’Q%A @éé)% 820202 PBYG KR ANCal Nlcf! KBYs RegPare a
(g)ub dl ?%

reconbi nan vecto Is’intro
(1989) 17, 2919 2932) usmg 5' Amph FINDER RACE K1t (Clontech) and polymerase chain
reaction (PCR) with primers.

A DNA fragment of interest is prepared from the resultant PCR product and hgated
25  to a vector DNA to thereby prepare a recombinant vector. The vector is introduced into a
host (e g, E. coli), followed by selection of resultant colontes to thereby obtain a desired
recombinant vector. The nucleotide sequence of the DNA of interest may be confirmed by

a known method such as the dideoxynucleotide chain termination method.
Further, a nucleotide sequence of a higher expression efficiency can be designed for
30  the DNA of the present invention by considering the frequency of codon usage in the host to
be used for expression (Grantham, R. et al., Nucleic Acids Research (1981) 9, p. 43-74).
Further, the DNA of the present invention can be modified using commercially available kits
or known methods. Examples of such modifications include, but are not limited to,
digestion with restriction enzymes, insertion of synthetic oligonucleotides or appropriate
35 DNA fragments, addition of linkers, and insertion of an initiation codon (ATG) and/or a
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host (e.g., E. coli), followed by selection of resultant colonies to thereby
obtain a desired reconbinant vector. The nucl eotide sequence of the DNA of
interest may be confirnmed by a known nethod such as the di deoxynucl eoti de
chain term nation nethod. Further, a nucleotide sequence of a higher
expression efficiency can be designed for 30 the DNA of the present

i nvention by considering the frequency of codon usage in the host to be
used for terpinatigicodor BAehniliehpr FAGRt al ., Nucleic Acids Research (1981) 9,
p. 43-74). Fur t f. i i ] jhigad usi ng
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hybri di zation 10 tenperature i's el evated, wi th a higher honol ogy can be
obt ai ned. CHNA or syepesamAd BNAed DNA which hybridizes is preferably a DNA

derived from natye neGisolated By BhdieicR BaATREs By FRRse nighsclesleat ed by
y

hybri di zati on techni ques usua ave a high nucleotide seduence identity
with a DN\Edeencedieytt Methha N A engeding the hamsterpgvrine trafisperias ¢fr the desent] 5

| nveni4 onpydiin ONPODNASFRRE i)gﬁ@f:nti V& Rbh l%'i!;oafnélﬁdésﬂymﬁswﬁclp'ﬁﬁtdﬁ%& Gh

encodes a pol ypeptide tunctio y equi valent to the hanster taurine

t r anspor t pelypsptider dunstieradlyt equivalesit tioothe ahamstexstapiiegh tiadwetten wf \the presemna
di - Aol L t | QP heThe t
encoai ng ﬁnb&tﬁﬁrﬂrﬁ&e fnés l’h@l’x’fdeﬂtg[aé{lﬁl;asgg&) &(;{rco&;-% m%q')amg{e?tc‘a%ﬂﬁe {rﬁﬁé?&rtér% the'N€ term

“high identity” f'ers”to u Ty 969 nor e honol ogy, preterably 98% or
nmor e honopresppt inventeonpr dhertetivl Vhigh ddentityioneterd the nsuatty 96Fher imbee thomplogf, 20

nucl eoti d 1 hed. ri - (ar: .l
At sonul . PEREIPAREDy Wl AGHT S CesRoLER R L bore bty RIS
al gor 2@ hnpugeotide saypersas mapde dlendinied by dlgBtithSTRLAST dKbdiarandeMestlapelro¢ Al t schul
et al. J. I i QL. 504037 0) en nu i de uences_are
anal yzed IL\)T)aI\//t? B’i\_%gTﬁflbgﬁédg%lgéééﬁ%, 1é9§zr aBna@‘\f'/%Pg t%élgﬁg{hﬁtpr%%g 8‘?‘% % 100 and
wor dl engt BLASTR, arlddBL AR ENHaee b&gmeddavelioped (Altschul et al. J. Mol. Biol. 215:403-410,

1990). When nucleotide sequences are analyzed by BLASTN based on BLAST,

parameters may be set as score = 100 and wordlength = 12, for example. Specific

25  procedures for these analysis methods are known (http://www.ncbi.nlm.nih.gov.).
Further, the present invention provides a vector into which the DNA of the present
invention 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 permitting expression of the
polypeptide of the present invention (i.e.,, hamster taurine transporter or a polypeptide
30  functionally equivalent thereto). The vector of the present invention is also useful for
permitting the host cell to strongly express the taurine transporter. By permitting the host
cell to strongly express the taurine transporter, taurine uptake into the host cell is promoted,
which leads to an increased production of a desired polypeptide in the host cell.
When the host cell to be used is /. coli, it is preferable that the vector has a
35  replication origin (“on”) so that the vector is largely amplified in £. coli (e.g., IM109, DH35q,
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25 procedures for these anal ysis nmethods are known

(http://ww. ncbi.nlmnih.gov.). Further, the present invention provides a
vector into which the DNA of the present invention 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
pol ypeptide of the present invention (i.e., hanster taurine transporter or a
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effici entofextp‘heS@iQInmpth mc@ddhtl@udh these] hstad , abDrs apGER-5201 @hanxiaciap) ue

( 19921)5I acélz%%éggp é%em(@éﬁnfér orm’t er rgl?asr%%g% Tﬁ@"@?“i’ﬁ’?@t‘i’ﬁ@ﬁ§4o

1041- 10433L2)1r1515ﬂ%fq3red)mter Specific exarrpl es of such vector include, in
addition to th | i a - ar i system
(@ agen).  pere teorecp it BiiTiss Sl ediepote iR sRRpRAe S0elml HBTER 315177
pr ef e:_reobolypﬁpmdmﬁmbﬁpmdgcedmmelpsnplémngg% cmégpdﬁg@alfs??}uqnoé glm:{ﬁil)da -
secretion is to be produced in e periplasmo :
coil, pelaé ?héﬁg[ﬁn@e&ﬁgh gg%) Jgdﬁ) §1aypbe Psed sS4 SfﬁnalBﬁetngl? ﬁr pf)ff)'@@@elw,
4379)20maysetretiors e dntesiuatici @il vestg inema kot oell majz ppp@fdrated Z0r sxemplef bothe

I ntroduction of, .t 0 a host cell maybe perfornmed, for exanple, by
the cal c"rﬂfﬁﬁf%ﬁ‘F'B’P tﬁ%‘f‘f‘f(ﬁ&e%f’ PAPOY r oporation. I n cases where a host cel l

other than E. dalkadeswheed howael other tﬁﬁtﬁELHohlelﬁse@r\Qdféﬁd Lrsahtﬁeprdaowg)ﬁuet i de of
t he present inventjion include, hut are not Ilmtefi mam*ral-?srlv
polypeptide of the present invention include, but are not 1m1ted to, mamma erlve
expression vectors [e.g., pcDNA3 from Invitrogen;, pEGF-BOS (Nucleic Acids. Res. 1990,
25 18(17), p. 5322); pEF, pCDMB], insect cell-derived expression vectors (e.g., Bac-to-BAC

baculovairus expression system from GIBCO BRL; pBacPAKS), plant-derived expression

vectors (e.g., pMHI1, pMH2), animal virus-derived expression vectors (e.g, pHSV, pMV,
pAdexLcw), retrovirus-derived expression vectors (e.g., pZIpneo), yeast-derived expression
vectors (e.g, Pichia Expression Kit fron Invitrogen, pNV11; SP-Q01), and Bacillus

30 subtilis-derived expression vectors (e.g., pPL608, pKTH50).
When expression of the polypeptide in animal cells (such as CHO cells, COS cells,
NIH3T3 cells, etc) is intended, the vector preferably has a promoter necessary for
expressing the polypeptide in those cells. Examples of such promoter include, but are not
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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expression vectors [e.g., PcDNA3 fromInvitrogen; pEG--BOS (Nucleic Acids.
Res. 1990, 25 18(17), p. 5322); pEF, pCDMB], insect cell-derived expression
vectors (e.g., Bac-to-BAC bacul ovairus expression system from G BCO BRL;
pBacPAK8), plant-derived expression vectors (e.g., pWvH, pM{2), aninma
virus-derived expression vectors (e.g., pHSV, pW/, pAdexLcw),
retrovirus-derived expression vectors (e.g., pZl pneo), yeast-derived

expr essi ovorey prefesably, (:§¢ grectopialshi kasegaee & sslecking transfarmedd, icellsotgesy; IRV | ;

SP- Q1) , Cj 3 bl S i ' S oy PPL608,
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conpl eman#t‘| gtgg I (e.:g?. : IPCHC]SS) ..s introduced, foll pd t; a glf]i?‘ i cation
with met \%‘iq ﬁatpgﬁtlvn% fle ERIEakan BriHEr2 IRMAUOMAREN f’%‘iﬂﬁ%‘ﬁw ton of a
gene of iffefdv@i®t dr bolide pabbMadirusa(BMYNAsL ARY Heeusds €drirtheiihe Bxpfrkdzionel | s

carrying a gene expressi ng@SV4OT antigen. on_ the chrom)soLre I s.transfornmed
with a verer®r manerriginsplectalde magkers iopagpliying thy copymmberofghe geney a hpgt ¢ he

repligati @ §sietl N EniphRl bf aLéPRelOthidé MmatRE Vigtludd, OBl PRL YRITBI &S 1o,
adenovirus or bovine papil | omavi ruscé)B may al so be used. Further, the

PV) | so .
expr essi oxningglygoside nphpsphotransiesass e AR Bene, tamiding fipgse )i ggend- 1996 copy
nunber of AR1AR; ' : abl e
mar ker s ixr@?ﬁ]de, bll,ll% "b;l?) %dhgg%os%?#iﬁﬁg efédrat@o@&gé}? %g yc&;gl}%grogﬁ%%pﬁg{t@gsﬁsf erase
(APH) gendhft} g8pei di ne ki nase (TK) gene, E. cols xanthi ne-guani ne

Gene. The pr esenlc e BiFRAGOTHRIRLERARTH ROVHLRIR Ahor (FMBIERE Lector
of tH¥ prigwention haxbeem wansfaresd. hibe hesecelkintansiicl the dectiihef thopresepkinvertiono whi ch
i od. e PRESERalYSIE] FASbbREETEARH, WfiolOn Bl (IEHRIT Y 1 ocy
cel | of thesuspd.esEhethostnaed mif itherpreseyt ineentise dayfberused dompdxempkes asma proddationi on
system for the preparation or expression of the polypeptide of the present invention.
Further, the host cell of the present invention is capable of expressing the taurine transporter
25  strongly, promoting taurine uptake, and increasing the yield of the desired polypeptide. For
the production of the polypeptide, there are in vivo and in vifro production systems.
Examples of in vitro production systems include systems using eukaryotes and systems using
prokaryotes.
When eukaryotes are used, animal cells, plant cells, fungal cells, etc. may be used
30 asthehost. Specific examples of animal cells include mammalian cells, such as CHO cells
(3. Exp. Med. (1995) 108, 945), COS cells, 3T3 cells, myeloma cells, BHK (baby hamster
kidney) cells, HeL.a 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 Tn5 cells.
Amoung CHO cells, dhfi-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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system for the preparation or expression of the pol ypeptide of the present

I nvention. Further, the host cell of the present invention is capable of
expressing the taurine transporter 25 strongly, pronoting taurine uptake,
and increasing the yield of the desired pol ypeptide. For the production of
the polypeptide, there are in vivo and in vitro production systens.
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gene of im¥ebererfommed bykeewn mgthode o gsmantenag acaltyrs broth Joriangnal ealls, aul t ur e
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On the other hand, in vivo production systems include those using animals or plants.
A gene of interest is transferred into these animals or plants to produce the polypeptide in the
animal bodies or plant bodies. Then, the polypeptide is collected. The term “host” as

25  used herein includes such animals or plants.

When animals are used, available production systems include those using mammals
or insects. Goat, pig, sheep, mouse and cattle may be used as mammals (Vicki Glaser,
SPECTRUM Biotechnology Applications, 1993). When mammals are used, transgenic
animals may be used.

30 First, a gene of interest is fused to a gene encoding a polypeptide produced
inherently in milk (such as goat B-casein) to thereby prepare a fusion gene. A DNA
fragment containing this fusion gene is injected into a goat embryo, which is then implanted
in the uterus of a female goat. The polypeptide of interest can be obtained from the milk
produced by transgenic goats bomn from the goat which accepted the embryo or the offspring

35  of the transgenic goats. In order to increase the yield of milk containing the polypeptide
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On the other hand, in vivo production systens include those using animls or
plants. A gene of interest is transferred into these animals or plants to
produce the pol ypeptide in the aninmal bodies or plant bodies. Then, the

pol ypeptide is collected. The term"host" as 25 used herein includes such
animals or plants. Wen aninmals are used, avail able production systens
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vector (e.g., THNIRPiide thhé smamed tdepe IsbREATRIN @@ sl oftHeaRbEsdIuh such as
Agrobacterl um 10 tunefaci ens. A tobacco &hant e g., N cotjana tabacun) is

i nf ect ed FPMHES ptside &g+ Medumyaandprifisd twha spbitansially ipwee #1d homesesequscan be
obt ai fyed 661@{62!1&31’5%%195 aﬁd‘%&fﬁh@d?}tof(pe%hﬁm’es cdfy belperfAn&t usii 3 conftional -

| munol . The pol ypeptide thus gbtai ned can be i sol ated
fromthe lﬁ?léﬁl%ﬂllﬁ‘fplﬂﬁéatmwetb@dsl fop polypgniidles, ead aist nit dienited iy any wagi fgr, and

purified é)@ E&?@e?aﬂ& shh ¥e R fafdaRdp i pgﬁ%@?@naﬂ.@d&%}{Qﬁ@&drﬁ\ﬁnaﬂoﬁo' ation

and purlflc po ypept i es can usi ng conventi onal
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appropriate on“and conbi nat1 on various tools and tec des, such
as chiomansgmapteyipdaionnios-polyatrglagidagel ela¢tidphoussis, omelecmlfmualggahalyms

preci pi talte&lggl m%gt{%nseq vent, extraction with solvent, distillation, 20

I mrunopr ecl Fati oh, “sps- poI yacryl am de gel electrophoresis, isoelectric

f ocusi ng, di al yistasples of chromatography include affimity chromatography, ion exchange

chromatography, hydrophobic chromatography, gel filtration, reverse-phase chromatography,
adsorption chromatography, etc. (Strategies for Protein Purification and Characterization: A
25  Laboratory Course Manual. Ed. Daniel R. Marshak et al, Cold Spring Harbor Laboratory
Press, 1996). These chromatographic techniques can be carried out using liquid phase
chromatography, for example, HPLC, FPLC, etc. The present invention also includes those
polypeptides highly purified using these purification methods.
Before or after the purification, it is also possible to give optional modifications to
30  the polypeptide or remove a partial peptide therefrom by reacting the polypeptide with an
appropriate polypeptide modification enzyme. Examples of such enzyme include, but are not
limited to, trypsin, chymotrypsin, lysyl endopeptidase, protein kinase and glucosidase.
The present invention also provides an antibody that binds to the polypeptide of the
present invention. The form of the antibody of the present invention is not particularly

35  limited; the antibody of the present invention includes polyclonal antibodies and monoclonal
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recrystallization, etc. Exanples of chromatography include affinity
chromat ogr aphy, ion exchange chromatography, hydrophobic chromat ography,
gel filtration, reverse-phase chronmatography, adsorption chronatography,
etc. (Strategies for Protein Purification and Characterization: A 25
Laboratory Course Manual. Ed. Daniel R Marshak et al., Cold Spring Harbor
Laboratory Press, 1996). These chromatographic techni ques can be carried
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Al ternatively, cells expressing e polg/peptlde of the present Tnvention or
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I nvention ensitzi antigen. Although there is no
parti cul a}'@%’%ﬁ%@f}%ﬁmﬁﬁﬁﬁiﬁﬁﬁgﬁéﬂ% %@é%jf]ﬂﬁ%ﬁwml s to be inmunized with a
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used. catarthine monkeys (old world monkeys) are used, as exemplified by cynomolgus monkey

(Macaca fascicularis), thesus monkey, baboon, chimpanzee and the like.
Immunization of animals with a sensitizing antigen is carried out according to any
25  known method. Generally, immunization is performed by intraperitoneal or subcutaneous
injection of the antigen to mammals. Specifically, the antigen is appropniately diluted and
suspended in PBS (Phosphate-Buffered Saline), physiological saline or the like, optionally
mixed with a suitable amount of usual adjuvant (e.g, Freund's complete adjuvant),
emulsified and then administered to mammals, preferably followed by several booster
30 injections of the antigen mixed with an approprate amount of Freund's incomplete adjuvant
every 4 to 21 days. In addition, suitable carriers can be used at the time of immunization
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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20 For exanple, nouse, rat, hanster and the |ike are used as rodent aninals;
rabbit is wused as a | agonorphic aninmal, and nonkey is used as a prinmate
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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 sulfate
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 purification 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 MONOCL.ONAL 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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hypoxant hi ne, am nopterin and thym dine). Culturing in the HAT nediumis

continued for 20 a sufficient tine to kill other cells (non-fused cells)
t han desired hybridomas, usually for several days to several weeks. Then,
conventional limting culture-dilution nmethod is perforned to carry out
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present i isvletidn and pahification of the antibody used in present invention, any methods of 1s01at10n
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 determined
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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i ncludes these nodified anti bodi es. These nodified anti bodi es can be
prepared by chemcally nodifying the anti body obtained as descri bed above.
These nodification 20 nethods have been already established in the art.
Ant i bodi es obtai ned as descri bed above can be purified to honogeneity. For
the isolation and purification of the antibody used in present invention,
any nethods of isolation and purification used for conventi onal
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illustrating the present invention and not for limiting the scope of the present invention.

[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
DXBI1 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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present invention, Bl Acore (Pharmacia) may be used. EXAMPLES 20

Her ei nbel ow, the present invention will be described in nore detail wth
reference to the follow ng Exanples. It should be noted that these Exanples
are provided only for illustrating the present invention and not for

limting the scope of the present invention. [EXAMPLE 1] C oning of CHO
Cel | -Derived Hanster Taurine Transporter Gene 25 Total RNA was extracted

f rom ant iis p ragsppaerepitol? taansmerpbrpngiesgot gy 28el | s (A CHO DXB11 cel |l line
into which an anti-1L-6 receptor anti body gene had been transferred)
(Japanese Unexam ned Patent Publication No. Hei 8-99902), and then cDNA was
synt hesi ZEXAMBEEfornémease inoVighla) Celle Pensiten inhibitiereof Liagtatst Broduction i and

{r agnont ot Mg RS cRRbRaty ST AR Rl GBI © o) " 1g hck
primerss, those @ﬂh’tmmmegexmasﬁhphanﬁ@ﬂiygffmﬂ (Blg: nerasanstanted byaddmgyed
Det veen 1R o250 TR TamlE! Sate TG0 Fher T UBhe Bhlfies SHEOHERE ST 1N

cl oned gene was ermne
known s pelEtaample lheCmitmﬁnplisxg&]n;ﬂ{ygamthmprygﬂﬂuT@r éhn"b(gendﬂﬁaﬂshlﬁ‘bd@dl'ﬁy( F| g.
1) m no acid

uenc f. h er TauT a i gh.h nouse
Tt (SeoifanoRiy intoHe BRER e aobubBiat bty pladisined IO 38 s Wo
i denti ty)zoosmom)pr@ﬁérca‘eemdnhaﬁ eﬁpmbﬁlplagﬁi&ftrarﬁﬁnfeﬁ calld i\i}aﬂhs @wsmle ofith 12
trans rane re MPLE | ncrease in Density,
| nhi i) Bt it of i ol 4 oie FUL LTS voRs eoBeaty (o T, 8 s o
by Tr ansf@xrmx@f B Y Eytratha)dr I TAGT THRINGP Q/ak relﬁr@M\/Sﬂb QOBdrEy, ex@ragsswere pl asmid
pHyg/ Tau was constructed bé@lafg Koz k se uence to J e hanster
TauT (herf&ngag?detp exnfsmﬁaugme Brnglyihan the py le}rﬂrﬁla By e reethod; gheyi 1 ol
plasm d pihg selebROUs RIRYE/ThAD Traféferf@l {elleNTh¥GRean RN 6Rffeddidn level of
el ectroporation into thé parent strain anti-glypican-3 antibody produci ng

CHO cel | thessdrapgierred gellsofeBmay) was pbeutst dwes bieesthask e cairein(7 strains).
pl asnisd- t cARYFehd BFhl 38 str@ind Wele\BbRERS %‘Ezﬁctpéultjagz ma%@ 'Elﬁ%h Qmﬁﬂ@% g ), all

of the stably gromnng cell strains were ex g strains;
pHy]g 7 sthakdr flask swr@@#lmel}\d@spy e &9 zﬁ méeda@m <t>f Cpltgner(atqéy%ag%reT "
confirme e TagMan
rothod: - (iage EPAdSRey B RERs 3 O tR] ahRap IR ip Pk R A
expr essi ogonipesed| bf batclhe@em, rawﬁlemh@uomﬂubaar(czs sughaasnlaytaigeaccarbalate 10 ti mes

subj oct ey g ipEASLR mrdd o 8 By FphiEle € Hovlel 81 BhickbuBbadicl? VO ©
wi th 20n i(liig Yhhnchttatedasids fFye. &) 1r2pHygl®®Tc'e¢risﬁamﬂ celerwera puperiof tecthbseuine
ot i body o e SR e IEETL). S aRdElctantt s8R GBPOETED,
i nhi bi t orof tbe/bsttasad pHyg/ThuBsarsfeced el simwad'ahtdiody iyields 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
1 Ljar. As aresult, the viable ratio 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). It 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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culture broth as cells grow and their growth is inhibited. However, the
viable cell densities 20 (Fig. 4) and lactate yields (Fig. 5) in pHyg/ TauT
transferred cells were superior to those in pHyg transferred cells (t test;
p<0.05). Wth respect to anti-glypican-3 antibody yield, 4 out of the 7
strains of pHyg/ TauT-transferred cell showed anti body yields higher than the
hi ghest ield in pHyg-transferred cell (Fig. 6). Further, since superiority
of pHyg/ %bmmmer Sapsugintien and cTausng NoarRepepdeppiAntihody Xiald o damptes| ulbecane
nore evi sfdrlediSfSis P<0.01; Fig. 7) in 25 fed-batch culture, pHyg/ TauT
transferred T10 strain (which showed the highest growh ability anong the
above 4 str ai nshhegatent Btsiilpmcbpitlyg'f&tﬂitrﬁnﬂfsﬁ@dgﬁm} weregigd-batch eeltused imhl bul t ure

in 1L j.ar..: - ty 1 i.afs i 0 of T T 80% or
nor e eveﬁﬁgvﬁ]tlﬁ%@n@%ﬁwgfdeg% ttf\réeﬂ(IHFi%egl.i f) Avéﬁoﬂjtﬁ%%’%ﬁ{eer%&?ac%g@%gg?gducti on.
Conseduent 19/, cells wastakén oy phecjanatappeptiath tithe ppingd. d Afieh thevaidtu. sBpegrhdtasn day 35
of culture (Fi g, . . copnt j.reed L.ow oet r IS that
TauT-t r ansperraied by oo BlicR Ll o EGoiRy sty oGHHATE SRR il
menbr ane (Cempletclni; Ridvhs Biagasstics; Protegyg arshibiton adckiml tabvlets)f wasiadtiddto eheprelssi ng
hanster Taut, it 1S, possible to raise.the potential of anti = duci ng
cells and)eﬂ?teat]g‘e%t thsi ?‘Fils SIS pfoMPlgtely e‘Hﬂ%tS‘go"“aHﬁ Woﬁysoﬁpgtaﬁgﬁ'ﬂgﬂ&QS
[2$XgNPLE §$TR%EONi M@Emmzma)Trvm PmdegcstsieOdhds ;ﬁalsé-bgen@,lgtsamd Yd_s b?l@di—_eﬁ's aa in

t ani ne nsu i on and Taurin n- ndent Antibo [ in nst er
TauT 107, e EPRASET P ks The BTl CHUISE 6 G NS (FE) e Mo aHGFEI B ot r o
wer e f ed-dafr@ipal Bltéruin@doitherébylprepadé a \Witkdle &ithianmbleallarc®@eightddTso00 Yr Ghs. 2 X 105
cells/m._A ﬁgrrt of the culture brq%'fh cont.aj ni H& 450, 5 )é 101;? |gel | s was
taken frofftit firajeayasqised ahp spRle Qs defemmings: iptraceliips apin eids ) kagh sa@pifer nat ant
was  separgdsedibpitted @b tdetebti@iPhnd Bompari¥bn OF abRPbaAee 8 870 nf WBAEE HERYdAKWNI Ng a
pr ot ease i nhi bl-'égéQIﬁgCOrrpl ete Mni; Roche D agnostics; Protease_ inhibitor

cocktai | Teagsnek (WekpcRprelhemigal dnsluptriesj and ax impraad, medsboklitaci iy
conpl @t el ytdHhRsd R A a8yl B-5500) CANY, (abS Mo ASTRASrMIELnXL2020)
with a set of 5 seconds pul Se-on and 5 seconds pul se-of f 10 bei ng repeated
12 ti nes.samiles tetfedetermingde Since the cencartratipanelainipeadids and amamdg iagulige 5
centrifu f i Y, .} t: j ar
weght | of TRHolt Sirpcl hedsfiell VREERICORARAIGH SrlhlAddif (e i ng
i ntracel |nerfarmedyi (o g gther haed; srogpintracellaler sonjeatsations twere exbtasnedonftesnd
conparis f i i : - set
(Vo pur SeRonEE i BRBEE el VaRflothl O B0t S fon RAOE Mo el °7
aut oréét edconedntratiansiof variasyaneino (acidg 500 pmnTinies wereagonvertedanionaluesipdr cell,

concent r ia%h&pgd o gﬂpgneoﬁ-tp{ge{ot?lvg-?etd%%]r{?e{?e%o dad i Igy(l;'e? f & %'EC%‘&‘H\-}@EU?;

am no aci ds an nia in culture oth were measur e
concent r aniigshoenpefigskdntheidatettad aromdaia veliie pad 466nel 0° pellsfin thegerenGraine ot her

hand, si "HE start E)f ?Eefeltrl fléﬁ-ggtchcgu t%teen\;[vgs Elllce(r))r.]i% 19554 gorg}?a}rgd \Qfﬁﬁi dg}]::étgci values at the

start of the culture and on days 6, 12 and 18 of the culture in the transferred strain. The

25  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 yield (Fig. 11).

30 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 50 ml shaker batch culture was taken
asl.

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

35  manner dependent on the amount of taurine added and that its uptake was almost equal to
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addition of 1 m of cooled sterile water to the cell pellet and sonication
thereof, the nmeasured 20 concentrations of various am no acids and anmoni a
were converted into values per cell, followed by conparison of the
converted val ues. To determ ne the anmonia concentration ratios shown in
Fig. 11, the detected amoni a val ue per 450 x 105 cells in the parent strain
at the start of | L jar fed-batch culture was taken as | and conpared with
det ect ed that| bje sheaparentestrait. arlfowdvet, les sheivnuineFignd 3o iglutkanyige @onsiinpgiod i68 of t he

| t i : ' : ' in.Ej dth
o ut am nd P T VTR ity s MRt PR DAPEER EGMER sifln bhdyadforTC 1 1
anm no acid¢peamantymitbe inAml munmseontentriatien. i it haa bednl reparted aimnglutamineninidy s Tau T
t f trai int aj t al trat| t, the late st
o ool £ Bt Sl Syl o5 =54 BBy Frodbeth iR SE bR BubdrAS R er a0
(Ei g. 511)theiBtntibody yie}dehlmh@:)neg@d?hﬁ)bmn“edmbrogyiwm:ﬁ; iI%%).\tNgaTle:refeﬁnghei 2231 in
t he sane ner as ..aescgri ped abgov la gconcentratl ons I, Q. ,
ercent t HATDRSLPrbHRs BlansraAr Sroct o) e Lgserag i ek O bt B oy o
strai n onaghay thngbrtbOmedidted iilas of Amirhackis lother thaivetirih@dead) ghas®mihe). Ahea

result, it was found that pHyg/ TauT transferred strain had.taken up.taurine
in a 35 SRAMEE CARSEIHIARE WEIF 9 e oV EHng thervales dEiEEINGIRY ke a4id s upt ake

was al Msdnal@§iyaf the Sultddbrothasn day AtdfeulRmé RiTtig SR iAbRaluEPWRI&10° adlsshown in Fi g.
13, glutam ne consuynption i.n TauT transferred strain was renmarkably

. / Tau] .
hi gh onpar ed tAftyaly %kémw@rf g’%ﬁ”&ﬁd"%%ﬁé‘?t denepdant Ot Hutiah dayring j g

taurine GQREARMIGH (00300 il (‘EQ.%@%&Q) QRO SR B 1503kl Bhikkr FY-BRcH EMLAVESy cel
grow h, survival ratio and antibody production ability in hybridoms to

t her eby rld)seNe signdicantadifferpensywes eltsaryed Eh Hienparemi siraing o theattiert oh it gy
17:47- 55:ﬁa\}ﬁ@%b?cexﬁﬁg)ﬁfoﬂraﬁﬁbédgg;ekg”t' body production enhancenent effect of

pHyg/ TauT transferred strain e caused by taurine transporter-nediated
upt ake of ami ndlhecesulis deshralredtsh dar suggest that TauT gtronglyl exprassingytrainthave bight ani ne

concent r at.i - ' ' r am no
ol d DanapuBey ESEAGPUR ety USRI LA o onth SR AR e T

val ues pend that theGSis e gobsthility Chatsuchatrhing alam pionwite/yritakerof a3manet dchls dyheyithahd was
not deper}gﬁ_p]te on the initial taurine concentration (0-500 nM (62.575 g/L))
at the start of 50 m shaker fed-batch culture (Fig. 14). No significant

di f f erence was Tepesserd dnvientidrhie agydicahle tosiny antitodiy+predueingicélect of initi al
taurine concentyati,on on antipody vield, The r. |ts describe f.ar
suggest ¢ hat - TAdrPURRe e s FEbhalent ipiedfs st §F HbptiRled Gocif

prod@0t i dvy refetentd i thahedmtitdty. t he medi um does not contain taurine at the start

of culture and that there is a possibility that such strains also pronote
upt ake of am no acids other than taurine.

INDUSTRIAL APPLICABILITY

The present invention is applicable to production of polypeptides.

25  SEQUENCE LISTING FREE TEXT
<SEQ ID NO: 1>
SEQ ID NO: 1 shows the nucleotide sequence of a gene encoding hamster taurine
transporter.
<SEQ ID NO: 2>
30 SEQ ID NO: 2 shows the amino acid sequence of hamster taurine transporter.
<SEQ ID NO: 3>
SEQ ID NO: 3 shows the nucleotide sequence of a gene encoding rat taurine
transporter.
<SEQ ID NO: 4>

35 SEQ ID NO: 4 shows the amino acid sequence of rat taurine transporter.
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The present invention is applicable to any antibody-producing cell. Al
publications, patent and patent applications cited herein are incorporated
herein 20 by reference in their entirety. | NDUSTRI AL APPLI CABI LI TY The
present invention is applicable to production of polypeptides. 25 SEQUENCE
LI STING FREE TEXT <SEQ ID NO 1> SEQ ID NO | shows the nucl eoti de sequence
of a gene encoding hanster taurine transporter. <SEQ ID NO 2> 30 SEQ ID
NO 2 showEQHeN&hPHo acid sequence of hanster taurine transporter. <SEQ ID

NO 3> SEQ I D N@ 7| Dg%% i r at
taurine trans ;h)j'c(l)grc% g?mg%%hp%t%%ﬁﬁhg%&@%%?%eﬁé elz%o %ﬁg@gﬂrﬁg acid
sequence tohspoRer.t auri ne transporter. 29 <SEQ ID NGO 5> SEQ ID NGO 5 shows

t he nucl i nce of a gene encodi ng nouse taurine transporter. <SEQ
| D NO 6%@@@%%% 6 shows the am no acid sequence of nouse taurine
transporter. <SEID BON@shaiws tBEQNinD abidseqiesdeofandubetantie temspater. sequence of a
gene encoggﬁg?ﬂi]}&?%tauri ne transporter. <SEQ ID NO 8> 10 SEQID NGO 8
shows the™amm nNo acid sequence of human taurine transporter. 30 CLAIMS 1. A
met hod of prod@&HQNID NG stpepthdmcledotdpsdqaemyg of dldete emvgdimg dahian whirad
strongly expresses a taurine transporter and has a transferred DNA encodi ng
a desired" OHST'ypepti de and thereby allowing the cell to produce said

pol ypept i<BEQ B NOheé>net hod of claim 1, wherein the cell which strongly

expresses a tayrj ransporter is a.,cell intgo which.a DNA encodi ng the
tagr ﬁﬁe tr anspgﬁtcgﬁ) h@é 5@8’}‘? 4‘? ANp aF1 Seuence P BUmgR LAURRG FRHSPSEr | a ?n 2,

wherein the cell is Chinese hanster ovary cells.
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4. The nmethod of any one of clains 1 to 3, wherein the desired pol ypeptide
is an antibody. 15 5. The nethod of any one of clains 2 to 4, wherein the
DNA encoding the taurine transporter is any one of the following (a) to
(e): (a) a DNA encoding a polypeptide having the am no acid sequence as
shown in SEQID NGO 2, 4, 6 or 8, (b) a DNA encoding a pol ypeptide which
has an am no acid sequence derived fromthe 20 am no acid sequence as shown
in SEQIDNO 2, 4, 6 or 8 by subst GLédlM$n, del etion, addition and/or
insertion of one or nore amno acid resi dues and yet has taurine transporter
activity; .(c) a DNA encoding a pol ypeptide having 70% or nore am no acid
sequence hom)l dgy A wiethodt b peadiseing ac pelypeptides neompaising hawtnring, asgl) whicko 2, 4,

6 or t shar YDNA ving the
nucl eot| g cggggsa S %J\ll\%ﬁ?rl!ls‘)@g% iﬁ% %’\% ?%}lgéﬁe? e'(c%h n@ %‘Q\%l ch
hybri di zqml;tpeptaieah@\themlnplaﬂmmmgahqceﬂm proﬂ»@smd\pnlygeptide nucl eoti de sequence
as shown in SEQID NG 1, 3, 5 or 7 under stringent conditions and yet
encodes a polypeptide having taurine transporter activity. 30 6. The nethod

of any one of A aiThs rietheal Ef claiarrerBdreig thes bélLiwvhieh st:baglpekj)msskmaaamﬂiedi um
with a taurine conc trat tho afing a
phar naceaﬁnﬁgﬂrteﬁléﬁtcg H‘it‘n ﬁNJSS‘EPF ﬂ&qwé@n@y W@ﬁlﬁg c(any one
of clainms 1 to 6. 35 318 ADNAencodlngataurlnetransporter which is
any one of the fo rov DNAhavm t he

nucl eoti de seq enc'lJ a’?ﬂg’ﬂg\?ﬁlawﬁzééé“f T)H"ﬁéel 5‘% E‘%ﬁ"?rr?dmiyr?@ hucl eot i de
sequence as shown in SEQ I D NO 5, and DNA haV| ng the nucl eoti de sequence
as shown in SE are exclu DNA] encod n Iypepti de
havi ng the ani %0 E@F@ A8 OO Wﬁ“ﬁ %’r it mepg PRA"encodi ng

a pol ypepintigggywhi ch has an am no aci d sequence deri ved fromthe am no acid
sequence as shown in SEQID NO 2 by substitution, deletion, addition and/or
insertion of one or nore am no acid residues and yet has taurine transporter

activisty; 10 (o) qh@%}%@%@%me%feawmm %enﬁuvmeew%ceamg%ea@ﬁkno acid
sequence honology wth the am no acid sequence as shown in SEQ ID NO 2 and

yet havi riEANSRAGET Many 9@1&@@%%@%@&)1@/(% (d) a DNA having the nucl eoti de
sequence G5 §MAVR ehdddmEQ pdRP¥Rtidelhaving the amino acid sequence as shown in SEQ ID

NO:2,4,60r8;
(b) a DNA encoding a polypeptide which has an amino acid sequence derived from the
20  amino acid sequence as shown in SEQ ID NO: 2, 4, 6 or 8 by substitution, deletion, addition
and/or insertion of one or more amino acid residues and yet has taurine transporter activity,
(¢) a DNA encoding a polypeptide having 70% or more amino acid sequence homology
with the amino acid sequence as shown in SEQ ID NO: 2, 4, 6 or 8 and yet having taurine
transporter activity;
25 (d) aDNAhaving the nucleotide sequence as shownin SEQIDNO: 1,3, 50r 7,
(e) 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.

30 6. The method of any one of claims 1 to 5, comprising culturing the cells in a

medium with a taurine concentration of 0 to 100 g/L.
7. A method of preparing a pharmaceutical containing a polypeptide prepared by
the method of any one of claims 1 t0 6.

35
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(e) a DNA which hybridizes to a DNA conplenentary to a DNA having the

nucl eotide 15 sequence as shown in SEQ ID NO | under stringent conditions
and yet encodes a pol ypeptide having taurine transporter activity. 9. A

pol ypeptide which is any one of the following (A to (E), provided that a
pol ypepti de having the am no acid sequence as shown in SEQID NO 4, a

pol ypeptide 20 having the am no acid sequence as shown in SEQ ID NO 6, and
a pol ypepti de rﬁaviA@Ngh@COﬂhﬂﬁ ntpuses danspertesridichais ashengofithe Slloving (aae 8 are
excl uded: [ | : ) ' ngtg S i n SEQ

I D NO 2;(6% _@g""gdeggw ggg%ihggnghﬁécﬂgﬁgg&a%%%ﬂ%ggglg)ivﬁle%equ %'3?%‘39%&8‘3 from

t he am ndasivgdhesmigleotidesequance aoshawinnn SEQ IDONQICS, apd IBNA bvang themiidentiddel et i on,

addi tion 2 n%asisﬂé\%%r{%t?@?/l\ﬂ?%a?%e{gg{dgd' 25 am no acid residues and yet has

taurine transporter a ypeptide having 97% or nore am no
aci d Sequence Inbrehwmding i pdiypepedealmving the aniinoseglsequencass shvomnini SEGHD | D NO
2 and yety /ing taurine transporter activity; (D) a pol ypeptide encoded by
a DNA havi hg™t he nucl eoti de sequence as shown in SEQID NGO 1; 30 (E) a

pol ypept it emlidAedcdiyngoa Phippepiide whivhiias din zatind acid s&hénaodgpivedrfioimthy t o a
DNA havi ng .t he .nucl eoti de, seque h i I 11, under ,stringent
Dondi ¢ 1 orhind feid SEquERte GnaeE 4T RED 1EPNDAS iy HPsinion, feflion, ddtistindly "' "
2ct i ?/: ty.ins'b&ion{bfbﬁ@@ffﬂmh bmﬂﬁl}dlﬁﬁiﬁfid%wﬁmj{%ihmwm ta?xupo@tbxa &dti?i?m i. |3|5 \%21 1%.
ce I Nto t . cl.al een transferyed. . e I C
S ot y 65 of TR ehdbding polipeplice Blyene S ak dhire PR Aok sedisrce bpmabey pa
encodi Ng wittee afn@fd 220 3BRdHce feshorn 38 SEO ILENO: £ RAP Mhﬁh%&u%rﬂﬁﬁ&‘fﬁrng a

tauri ne transporter has 'been transferred. 33 SEQUENCE LI STI NG <110> CHUGAI
PHARMACEUFI:. CO. . LTD. <120> Taurine transporter gene <130> FP-079PCT

<150> JP BROQONARAE thehileriddRMBufte d3shoshGRRES IBING) 1.Pat ent I n Ver. 2.1
(e) a DNA which hybridizes to a DNA complementary to a DNA having the nucleotide
15 sequence as shown in SEQ ID NO: 1 under stringent conditions and yet encodes a

polypeptide having taurine transporter activity.

9. A polypeptide which is any one of the following (A) to (E), provided that a
polypeptide having the amino acid sequence as shown in SEQ ID NO: 4, a polypeptide
20  having the amino acid sequence as shown in SEQ ID NO: 6, and a polypeptide having the
amino acid sequence as shown in SEQ ID NO: 8 are excluded:
(A) a polypeptide having the amino acid sequence as shown in SEQ ID NO: 2;
{B) 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 insertion of one or more
25  amino acid residues and yet has taurine transporter activity;
(C) apolypeptide having 97% or more amino acid sequence homology with the amino acid
sequence as shown in SEQ ID NO: 2 and yet having taurine transporter activity;
(D) a polypeptide encoded by a DNA having the nucleotide sequence as shown in SEQ 1D
NO: 1, ‘
30 (E) a polypeptide encoded by 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.

10. A recombinant vector comprising the DNA of claim 8.
35
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<210> 1 <211> 1869

aggagaagct
agagcccagg
ggt ccagcaa
tttggegttt
ttattttcct
acacct caga
gct acgcat c
ggt ccacat a
acagct ggaa

tctccctt %ﬁ%@gg

t cagcct gtc
t cct ctst agt
aggttgtcta
gact gaccct
gcct t gagga
tctgcct ggg

gggact gt at
ttttttccat

agt caggt co
ccaccttttg
ttgttgaagt
agggttatcg
t gt cgat ggt
gtggtgtatg
gt ggt gat aa
t gaagt acag
ttgtcaagta

ggctgggctg
tcctctgecg

<212> DNA <213> Cricetulus griseus

<400> 1 at ggccacca

goagt gt ct g aaagacttcc acaaagacat cctgaagcct 60
cacacggcct gaggat gagg ctgaggggaa gccccctcag 120
gattgacttt gtcctgtatg tggccggagg cttcgtgggt 180
cccgtacctc tgctacaaaa atggtggagg tgctttcctc 240
gtttgggagt ggcctgcctg tgtttttcct ggaggtcata 300
aggd@gaémsﬂg@@ﬂ@@h@ydﬂﬁéaéghhnﬁQawbtuﬂﬁ@ﬁvuﬂ360
catcgtcatc gtgtccctcc tgaatgtgta ctacattgtc 420
ctacctattt cactccttcc agacagagct tccctgggcc 480
cac d@c adatell wgich Yyagy eaprasecs ognd tygpertay agd Fethas aganstertedgg
ctgtcatcga gttctgggag 600
gcgct ctgaa atgggacctt 660 gcgctctgac
ctggcttgtc tgttttttct gcatatggaa gggtgttcga 720

cttcgcecgcege
gecddgt O6F
cccacaggtg
ggocat gacc
gct gct ggga
cctgggettc
t ggctt ggcc
gtccattctg
cgaaggacag
t cgggaagt ¢
gacggagggt
ccttttgtgg
cttatat gac
ctggecctgtc
tgtacccctg

gggcct ggcc
gacggaggga

Bt

t ggat cgacg
t cact gggaa
t gcct gaaca
at ggcacaag
ttcattgcct
ttttttatta
at cacat cct
ttcatcgcca

ggcatgtatg
gttgcattct

ggt at t gagg
at cact ccag
acct acaaca
ctatcctcca
cogttccgcg

ccggaaccca
gct acaacaa
gt ggt accag
agcaaggggt
at ccaaaagc
tgctcctett
t ggt t gat ct
tcctgtgtag
tgtttcaact
ttgaatgttt
acat gatt gg
ttctctgtge
aagt ct acgt
t ggt gt gt at
t gagaat cca

33

gatattcttt
gt acaagt at
ttttgtgtct
ggacat t gct
t gt gactatg
gcttggactg
ttacccgtcc
cat cagct ac
ctttgactac
tgttattgce
ct at cggcct
tggatgtttc
gt at cct gat
ccecttggtce
at acct gat a

900

960

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740

2

t ct ccaagga

agggagaagt
tt gggcaacg
ataccgtatt
at aggccagt
tctggcattg
at cct ggcct
cact gcaacc

cgcaat gt ac

t ccacaggca

i AR e oo gaPhod o L0

tcctatgcca
aact cgt aca

ggcttcgcag
gat gt gactg
at gccgct gc
gacagccagt
ttcct aagga
ct gct gggge
t at gcagct a
tggatatatg

gggccct gga

atcttctctc

t gggcaattg
attgccatcc



acccccaggg agoccaaccg ctgggctgtg gagogt gagg gggccacacc cttccactcc 1800
cgcacaagcc tcgtcatgaa cggcgcactc atgaaaccca gtcacgtcat tgtggagacc 1860
atgatgtga 1869
2 Met Ala Thr

I'le
Au
Asp
Trp
I'le
Lou
Trp
Val
Al a
160
175
185

Phe
Arg
Pro
d

du
Ile

315

190

200 205

Val

Phe Pro Tyr
SHAYENCELST Ge
uVval llelle dy G

<1 ek PpEgiuf ol .
r Lou Lou Asn Val
Thr <¥P% Tayfine anspteri§ese Ser Phe G n
s _Asn His Ser Trp Asn Thr

Val

Ser

Lys 4
Lou Lys Pro Ser
Ala u Ay Lys
Lou Ser

Ser

Pro Val
150> JP P2006 - 110467

<210> 2 <211> 622

<161> 2006-04-13

<160> 8

<170> Patentln Ver. 2.1

<210 1
<211> 1868
<212> DNA

<213> Cricetulus griseus

<400> 1

atggecacca
tctocagega
agggagaagt
ttgggcaace
ataccgtatt
ataggccagt
tetggoatte
atcctegeot
cactgcaace
agtctetege
cgeaatgtac
gegetetece
tocacaggea
ctggtoegte
gacatcagce
tectatgeca
aactcgtaca
ggcttegeag
gatgtgecte
atgcegetge
gacagccagt
ttoctaagga
ctegctggeec
tatgcageta

aggagaagct
agagcoccagg
getocagcaa
tttggeogttt
ttattttect
acacctcaga
gctacgeate
gggecacata
acagetggaa
teteccttag
tcagectgtc
tectettagt
aggttetcta
gactgaccet
gecttgagga
tetgectges
gegactgtat
tttittecat
agtcaggtec
ccaccttttg
ttgttgaapt
agggttatcg
tgtcgateet

goagtgtictg
cacacggect
gattgacttt
ccogtaccte
gittgggagt
agggegaate
catcgtcate
ctacctattt
cacaccacat
cecctecaac
ttcoggaate
ctgecttete
cttcaccgee
geegegtgot
cccacaggte
gegccatgace
getgcteega
cotgegotte
tegottgece
gtececattete
cgaaggacag
tcgggaagtc
gacggagest

Lys

Tyr

aaagacttce
gaggatgagg
gtpetetote
tectacaaaa
ggoctgeoty
acctgotese
gtgtecctee
cactccttce
tgcatggage
ttcacctege
gacgaaccag
tettttttet
actttecogt
gecgaageca
tegatcgacg
tcactgggaa
tgectgaaca
atggcacaag
tteattgect
ttttttatta
atcacatcct
ttcatcgeoca
gocatgtatg

gtgetetate cottttatge gttgeattet
tegatatate gtggtgataa cttatatgac
gggccetgga tgaagtacag ctgggotgtc

getattgagg
atcactccag

Pro
Au
Phe
Asn
Ser
Ser
Gy
Tyr

Ay

Ile
Thr

Pro Hs Cys Met A u Asp Thr
gFB&gWP@ u Ser Lou Trp Val Ser Lou Ser Ala Ser Asn Phe Thr 3 180
lle Au Phe Trp Gu Arg Asn Val

<212> PRT <213> Cricetulus griseus
u Lys Lou A n Cys Lou Lys Asp Phe His Lys Asp 1 5 10 15
Pro Gy Lys Ser
Pro Pro An Arg
Val Al a Cly'(iy
Lou Cys Tyr
Phe Lou Phe Gy

n Tyr Thr
PHE Ser

Thr Arg
Trp Ser
Lou
Ay
Pro
Ay
Tyr
Ile

A u Lou

<400>

Pro Gu Asp 20 25 30
Ser Lys Ile 35 40 45
dy Asn Val 50 55 60
Ala Phe Lou 65 70 75 80
Val Phe Phe 85 90 95
Ile Thr Cys 100 105 110
Ala Ser Ile 115 120 125
Lou Ala Trp 130 135 140

Pro Trp Ala 145 150 155
Lou 165 170

Lou Ser Lou Ser Ser 195

acaaagacat cctgaagcct 60

ctgaggeggaa goococtcag 120
tgeccggage cttegteget 180
atggtegage tegctttcote 240
tgtttttect gegaggtecata 300
agaagatctg ccccttgttec 360
tgaatgtgta ctacattgtc 420
agacagagct tcccteggce 480
acaccctgeg taggaatgag 540
ctgteatcega gttctgegag 600
gogctotgaa atgggacctt 660
geatatggaa geggtettega 720
ttgecatget totggtectg 780
cctgtaccct 840
gatattcttt 900
gtacaagtat 960

tcaaattcta
ccggaaccca
gctacaacaa
gteggtaccag
agcaaggggt
atccaaaage
tegctectott
tggttgatet
toctagtgtag
tettteaact
ttgaatgttt
acatgattge
ttetotetee

ttttetgtet
ggacattget
tetgactatg
getteggacte
ttaccegtee
catcagetac
ctttgactac
tettattgce
ctatcggect
tgeatgtttc

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560



Ile Asp Gu Pro Ay Ala Lou Lys Trp Asp Lou Ala Lou Cys Lou 210 215 220
Lou Val Trp Lou Val Cys Phe Phe Cys Ile Trp Lys Ay Val Arg 225 230 235
Ser Thr Ay Lys Val Val Tyr Phe Thr Ala Thr Phe Pro Phe Ala Met 245 250
Lou Lou Val Lou Lou Val Arg Gy Lou Thr Lou Pro Ay Ala Ay Ju 260
270 Gy Ile Lys Phe Tyr Lou Tyr Pro Asp Ile Ser Arg Lou Qu Asp Pro 275
285 Gn Val Trplle Asp Ala Ay Thr An Ile Phe Phe Ser Tyr Ala Ile 290
300 Cys Lou Ay Ala Mt Th# Ser Lou Gy Ser Tyr Asn Lys Tyr Lys Tyr

310 315 320 Asn Ser Tyr Arg Asp Cys Met Lou Lou Jy Cys Lou Asn Ser Ay
325 Hsess tekapetpigtagioetequertaggaga pigtotasel ajalcotsple 6B |1e Lou Gy Phe Met
340t88eeeatas; gectyepetey sgecetsgeog tytoghsea Aggletetal oapetterte 1859 Ala G u Ser Ay Pro
355t isert e boctqtgire Apcpeqsage (oEHCHRes tangratesa ptacstaaky Y¥4%al Thr Met Met Pro
Pro 2354562894, agsaggaccs oieeprateTFagcetgage pRescaceng 9biea9bhe'8%e Mot Lou Leu Lou Lou
Lou CES¥AAE3D brekupiteas (5Ecesesty MEfaaeers spomestent) teegeapatmai® u Qy Gn Ile Thr
Lou A¥&Atet&8p 405 410 415 Lou Tyr Pro Ser Phe Lou'®Pg Lys Ay Tyr Arg Arg
Val Phe Ile 420 425 430 Ala Ile Leu Cys Ser Ile Ser Tyr Leu Lou Ay Lou
Met Val Thr 4 435 440 445 Au Ay Gy Met Tyr Val Phe G n Lou Phe Asp
Tyr &% Ala Ser 450 455 460 Ay Val Cys Lou Lou Trp Val Al a Phe Phe

Cys $he 8241 1ie Ala 465 470 475 480
<212> PRT

<213> Cricetulus griseus

<400> 2
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 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 b5 60

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

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

Leu Glu ¥Yal lle Ile Gly Gln Tyr Thr Ser Glu Gly Gly lle Thr Cys
100 105 110

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

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

Ala Thr Tyr Tyr Leu Phe His Ser Phe Gln Thr Glu Leu Pro Trp Ala
145 150 185 160

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

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



Trp
Ay
Pro
Pro
Lou
560
575

Ile Tyr Ay Gy
Tyr Arg Pro Ay Pro Trp Met Lys Tyr
Val Lou Cys Ala Gy Cys Phe |lie Phe Ser
Lou Thr Tyr Asn Lys Val Tyr Val Tyr
Gy Trp Ay Lou Ala Lou Ser Ser Mt Val
Ile Ala Ile Lou Leu Cys Arg Thr
G@n Tyr Leu Ile Thr Pro Ar
585 590 Au Ay Ala Thr Pro Phe Hi s Ser Arg| Thr
600 605 Ala Lou®et Lys Pro 8r Hs val 11& val
<210> 3 <211> 1866 <212> DNA <213> Rattus norvegi cus
aggagaagt PIE it ge &y Pheakip éy frechsndahhgyareatted 8¥gagect
agagcccagg catfcggect gaggdPYagg ct gat ggifda geccectcag
ggt ccagcaa gatcgacttt gtgctgtctg tggccggagg cttcgtgggt
tctggcgt@f'giﬁﬁﬂﬂﬁéT%G%d@Pé@éHﬁg”agﬁbf%?ﬁﬁgﬁﬁQEhFFCCtc
ttattttcct 2ttt gggage gg@detgectg tgtt €8 cct ggaggtcatc

acacct caga ag catc_acctgct ggg agaagatctg ccccttgttc
gct acgcdie L%?‘%Sﬁ&éﬁ‘tvgt @t %B‘tﬂleccyﬁ gé%. h 'g’ﬁ%'%fl%ﬂcﬁtgcgt c
gggccacaka ctacctattcPagtctttcc agddggatct tccct¥ggec
at agct ggaa cacgccacag t gcat ggagg acaccct gcg t aggaacgag
Lot occt 19 TogEBdedak Ya't Bacty dychleiht Bir Badhehlciaggag
t cagoct gt ¢ ctccggadft gaccacccag?®Bcagt ct gaa aftfygacctc

Lou Val

Ser

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 Ile Ser Arg Leu Glu Asp Pro
275 280 285

GIn Val Trp tle Asp Ata Gly Thr
290 295

Gin tle Phe Phe Ser
300

Tyr Ala lle

Cys Leu Gly Ala Met Thr Ser Leu
305 310

Tyr Lys Tyr
320

Gly Ser Tyr Asn Lys
35

Ser Gly Thr
335

Leu Gly Cys Leu Asn
330

Asn Ser Tyr Arg Asp Cys Met Leu
325

Ser Phe Val Ser Gly Phe Ala VYal
340

Phe Ser Ile Leu Gly Phe Met Ala
345 350

Gln Glu GIn Gly Val Asp |le Ala Asp Va! Ala Glu Ser
355 360 365

Gly Pro Gly

Leu Ala Pha |le Ala Tyr Pro Lys Ala Val Thr Met Met Pro Leu Pro

310 315 380

Thr Phe Trp Ser |le Leu Phe Phe Ile Met Leu Leu Leu
385 390 395

Leu Gly Leu
400

Asp Ser Gln Phe Val Glu Val Glu
405

Gly GIn lle Thr Ser
410

Leu Val Asp
415

Asp Asn Lou Tyr Asp Ay Ile Qu Asp Mt
Ser Trp Ala Val Ile Thr
Lys Tyr Val
Pro Asp Trp Ala Ile Ay 530 535 540

Cys Ile Pro Lou Val

GQu dy Pro Phe Arg Val
Gu Pro Asn Arg Trp Ala Val
Lou Val
G u Thr

e 485 490 495
500 505 510
515 520 525

545 550 555
Arg Ile 565 570
Gu Arg 580

Met Asn Gy 595

Met Met 610 615 620

<400> 3 atggccacca

60

120
180
240
300
360
420
480
540
600
660

Leu Tyr Pro Ser Phe Leu Arg Lys
420

Ala lle Leu Cys Ser |le Ser Tyr

Gly Tyr Arg Arg Glu Val Phe lle
425 430

Leu Leu Gly Leu Ser Met Val Thr

t

5

ct ccaggga
agggagaagt
ttgggcaatg
ataccgt att
at aggccagt
tctggcattg
at cct ggcct
cact gcaacc
agt cact ggg
cgcaacgt gc



gcgct ct gecc
t ccacaggca

tcctcttagt ctgggtcgtc
aggttgtcta cttcactgct
ct ggt ccgt g gact gaccct gccaggt gct
aacat cagcc gccttgagga cccacaggtg
tcctacgcta tctgectggg ggccat gacc
aact cgt aca gggact gt at gct gct ggga
ggcttcgcaa ttttttcoat cctgggcett

tgttttttct
actttcccgt
ggt gaaggca
t ggat cgacg
t cact gggaa
t gcct gaaca
at ggcacaag
ttcattgect

gcat ct ggaa
ttgccat gct
tcaaattcta
ct ggaact ca
gct at aacaa
gt ggt accag

agcaaggggt
acccaaaagc

gat gt ggct g agt.caggt cc tggctﬁ gcc
at gccgcet gc ccﬁ%cttttg gtccd ctg
at ca ot t at ct
pa1s s

gacagccagt ft t a
ttcct aagg @Et? V"‘ﬁ% 83& he Aoy "E"g gcag
ct gct gggge R gacgatggt gd gagggt ggcaffftatg tgtttcaact

t guat at 410" cBa: daLabreeh el b %hgggﬁ&éaéaai%a%?iéé

t ggat at a@tgv@'
ggaccct 82 t gaagt acag?’®t gggct gt ¢ aftéact ccag ct ct® gt gt

atcttct Ct c t Cgt caagt a tgtacccatg acctacaaca aiﬁt ctaccg

ttttttdF a tgctcctett

t gggcaat'é®y gty 1 As@g’g’j%é%b"éc"s&tﬁﬂ Lo e ash Bit He gt at

attgtcatcc tcctctgd gacggaggg ®cgct cegeg t FRgaat caa

acccccaggg .agcccaaccg ct gagcgt gaa acgcc
agagcaagg%Tih q%&@bme'ggg gﬁgwééﬁb’@dﬂﬁg gggtﬁﬁttgt
atgtga 1866 <219% 4 <211> 625 <212> PRT #¥3> Rattus
Met Ala Thr P¥ ¢¥ Leu Lau L¥
uemwm&*%%w Iy Gof hw@%&W%@
Gu Ala Asp 13‘7‘LysProPr nArgGIuELZ§

Asp Phe Val Leu Ser Val Phe Val 4
Trp Arg PRECPIS e b VeggvrTw Tay?r%%jg egeld

s Trp Ser Ser

teu Gly Trp Gly Leu Ala Leu Ser Ser Met Yal Cys lle Pro Leu Val

545 550 555 560
Ile Ala lle Leu Leu Cys Arg Thr Glu Gly Pro Phe Arg Val Arg lle
565 510 575

Gin Tyr Leu |le Thr Pro Arg Glu Pro Asn Arg Trp Ala Val Glu Arg
580 585 590

Glu Gly Ala Thr Pro Pha His Ser Arg Thr Ser Leu Val Met Asn Gly

595 600 605
Ala Leu Met Lys Pro Ser His Val 1le Val Glu Thr Met Met
610 615 620

<210> 3

<211> 1866

<212> DNA

213> Rattus norvegicus

<400> 3

atggccacca aggagaaget tcaatgtotg aaagactice acaaagacat cctgaagect 60
tctccaggga agageccagg cacgeggect gaggatgapg ctgatggegaa goceccteag 120
agggagaagt gegtccageaa gatcgacttt gtectgtetg tggecggasg cttegtzeet 180
ttggecaate tetggegttt ccegtacctc tgctacaaaa atgegtggagg tgeattecte 240
ataccgtatt ttattttect gttteggage gecctgectg tgttttteet geagetcate 300
ataggocagt acacctcaga aggggecatc acctgetggg agaagatotg ccecttgtic 360

gggtgttcgg
tctggtgctg
cctgtaccct
gatattcttt
gt acaagt at
ttttgtgtct
ggacatt gct
t gt gaccat g
gcttggactg
ttacccgtcc
cat cagct ac
ctttgactac
tgttattgcc
ct at cggcct
tggatgtttc
gt accct gat
cccecttggtc
atacctgata
ctttcactcc
ggagaccatg
nor vegi cus

Lys Ile

Leu Ay Asn Val
%ﬂy Al a Phe Leu

720

780

840

900

960

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860

<400> 4
Asp Phe H's Lys Asp 1 5 10 15
v Bl'g Pro du Asp 20 25 30
35 40 45
50 55 60



65 70 75 80 6

Phe
Cys
Ile
Al a
Trp
Au
Al a
Lou
Asp
lie
Thr
Lou
Asn
Thr
Lou

Cys

lie Pro Tyr Phe Il e Phe Lou Phe Ay Ser Ay Lou Pro Val Phe
85 90 95 Lou Qu Val lielle dy Gn Tyr Thr Ser AQu Ay Gy lie Thr
100 105 110 Trp Qu Lys lie Cys Pro Lou Phe Ser Gy Ile Ay Tyr Ala Ser
115 120 125 Val Ile Val Ser Lou Lou Asn Val Tyr Tyr Ile Val Ile Lou
Trp 130 135 140 Ala Thr Tyr Tyr Lou Phe G n Ser Phe G n Lys Asp Lou Pro
Ala 145 150 155 160 Hi s s Asn His Ser Trp Asn Thr Pro A n Cys Met
Asp Thr Lou 165 170 175 Arg Arg Asn Qu Ser His Trio Val Ser Lou Ser
Ala Asn Phe Thr 180 185 190 Ser Pro Val Ile Gu Phe Trp A u Arg Asn Val
Ser Fi8eralis, eckaopoet gafcatarjc Zheocotyo, teppigtars tagpieets 490 q y Ser Lou Lys Trp
Lou 2geieepcd geespacaty gtagatatts cagtotiec aedppeptat: tepsreedse P ou” val Cys Phe Phe COys
Tr p °p§f&caggo ategeieeng gaceeraens tgeteeaes araprotak tacgpaceagRi0  ys val val Tyr Phe
Al a afipctEggotopiosttpg, secagesaag iitcagtigecoef@tantnga sitsteepa fO%al Lou Lou val Arg Ay
Thr cEBacekscotoggegtels stoegegate) eaecacrgep srgefctend atgeeacels §0s phe Tyr Lou Tyr Pro
| | e eSgsEctagegtoptsitagy Gtepctsetprtatttiibe) sratrteme eeatgticagal?l Trp 1ie Asp Ala Ay
G n ‘PeagaepRcacpligtedy FLiqartech agtitgcgetotigeotest defgsteeids’®ou @y Ala Met Thr Ser
a y c&steoig sanleaccel, googggiect \egteniggca trgmtipte catetpeaB3 P40 Asn Ser Tyr Arg Asp
Met 2pe9tCagesuBceltgasey scoptrgetaciaeateaoey tgeatsica gotgtigtls a5 7

tectacgeta totgocteggg ggocatgace tcactggegaa gotataacaa

gtacaagtat 960
aactcgtaca geggactgtat getgctegega tecctgaaca gtggtaccag ttttetgtet 1020
ggcttcgcaa ttttttecat cectgggcttic atggcacaag agcaaggeet ggacattget 1080
gatgtegcte agtcagetcc tgpettesce ttcattgeet acccaaaage tgtgaccatg 1140
ategccgetge ccaccttttg gtocattotg ttttitatta tectectett gettggactg 1200
gacagccagt ttegttgaagt cgaaggacag atcacatect tggttgatet ttacccgtee 1260
ttcctaagga agggttatecg togggaaatc tteattgcca togtgtgeag

catcagctac 1320
ctegctggege tgacgatgst
tatgcageta gtggtgtate
tggatatatg gczgtgataa

gacggageget
cottttgteg
cttatatgac

gegaccetgga
atcttetete
tgegeaateg
attgtcatce

tgaagtacag ctgggetgto

tegtcaagta

ggctgggote
tectetgece

acCCCCagge ageeccaacey
agagcaaccce tcatgaaceg
atgtga

<210 4
<211> 621
212> PRT

tgtacccotg
gegeotggec
gacggaggga
cteggctete
tgoactcatg

gecatgtatg tetttcaact
gtogecattet ttgaatgttit
ggtattgagg acatgatcgg
atcactecag ctotetetgt
acctacaaca aagtctacce
ctttccteca tggtetetat
cogetocgeg tgagaatcaa
gagegtgaag ggectacgce
aaacccagtc acgtcattgt

ctttgactac
tgttattgee
ctatecggcct
tggatgttte
gtaccctgat
ccocttggte
atacctgata
ctttcactecc
gegagaccatg

1380
1440
1500
1560
1620
1680
1740
1800
1860
1866

<213> Rattus norvegicus

<400> 4
Met Ala Thr Lys Glu Lys Leu Gln 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 Asp Gly Lys Pro Pro Gln 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 b5 60

Trp Arg Phe Pro Tyr Leu Cys Tyr Lys Asn Gly Gly Gly Ala Phe Leu
65 10 15 80



Ser
Gn
Lou
Thr
400
415
425
440
455
465
Ile
Thr
Val
I'le
Lou
Arg
Al a
Leu

Phe Val Ser Ay Phe Ala Ile Phe Ser Ile Lou Ay Phe Met Ala 340 345 350
GQu dn dy Val Asp Ile Ala Asp Val Ala Qu Ser Ay Pro Ay 355 360 365
Ala Phe Ile Ala Tyr Pro Lys Ala Val Thr Met Met Pro Lou Pro 370 375 380
Phe Trp Ser Ile Lou Phe Phe Ile Met Lou Lou Lou Lou Gy Lou 385 390 395
Asp Ser Gn Phe Val u Val AQu Ay Gn Ile Thr Ser Lou Val Asp 405 410
Lou Tyr Pro Ser Phe Lou Arg Lys Ay Tyr Arg Arg Qu Ile Phe Ile 420
430 Ala Ile Val Cys Ser Ile®Ser Tyr Lou Lou Ay Lou Thr Met Val Thr 435
445 Qu Gly Gy Met Tyr Val Phe Gin Lou Phe Asp Tyr Tyr Ala Ala Ser 450
460 dy Cys Lou Lou Trp Val Ala Phe Phe Qu Cys Phe Val Ile A a
470 '47@"%@0 Ph?’rge PhecLetr\Phe & vy SeGly haPragia! PsuPheyr Asp Gy 11e Gu Asp Met
485 490 495 A ¥ Tyr Arg Progély Pro Trp MX Lys Tyr Ser Trp Ala Val Ile
500 505 510 Pro Ala Lou Cys Vi Cys Phe Il e Phe Ser Lou Val Lys Tyr
515-e3 Sy WS"eﬁﬂbGUo@J”'ﬁWr Thy srer,@HhGLW%W\)é? Thy¢¥sArg Tyr Pro Asp Trp Ala
Ay 530 535 W30 Lou Ay ¥p Ay Lou A% Lou Ser Ser Met Val Cys Ile Pro
Val 545 550 555 560 1Ile Vval Ile Lou Lou Cys Arg Thr Qu Gy Pro Lou
val WP §ly v Hegyshp lsgshe fersbiyyide GhyTwiAda $oir liBro Arg G u Pro Asn Arg Trp
Val Gu AP 580 585 59808 G u Gy Méa Thr Pro Phe His Ser Arg Ala Thr

Met Asn Ay Ala 595 600 605
Val |le Val Ser Leu Leu Asn Val Tyr Tyr Ile Val {le Leu Ala Trp

130 135 140

Ala Thr Tyr Tyr Leu Phe GIn Ser Phe GIn Lys Asp Leu Pro Trp Ala
145 150 155 160

His Cys Asn 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 |le Glu Phe Trp Glu Arg Asn Val Leu Ser Leu Ser Ser
195 200 205

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

Leu Lau Val Trp Leu Val Cys Phe Phe Cys Ile 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 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 Asn lle Ser Arg Leu Glu Asp Pro
275 280 285

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

Cvs Leu Gly Ala Met Thr Ser Leu Giy Ser Tyr Asn Lys Tyr Lys Tyr
305 310 315 320

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



Leu Met Lys Pro Ser
<211> 1866 <212> DNA
gcaat at ct g aaagacttco
cact cggcct gaagat gagg
gatogacttt gttctgtctg
cccgtacctc tgctacaaaa
gtttgggagc ggcctgcectg
agagggcat c acctgctggg

H s Val

Ile Val Gu Thr Met
<213> Mus nuscul us <400>
acaaagacat cctgaagcct 60

cggacgggaa gccccctcag 120
t ggccggagg cttcgtgggt 180
at ggt ggagg tgcgttcctc 240
tgtttttttt ggaggtcatc 300
agaagatctg tcctttgttc 360

Met 610 615 620
5 at ggccacga aggagaagct
t ct ccaggca agagcccagg
agggagaagt ggt ccagcaa
ttgggcaacg tctggegttt
ataccgtatt ttattttcct
at aggccagt acacat caga

<210> 5

catcgtcatt gtgtccctcc tgaac tﬁ%a ctacatcgtc 420
ct acct at3et Peatal et @bvc”ag‘éadgﬂa tSef d&ckﬂg‘ﬂ&@hﬂﬂﬁ
cacaccacag tgcat¥@agg acaccct #ffg t aggaacgad®b40
cactgccaac ttcacctcac ccgtcatcga gttctgggag 600
ct ccggadt® Syaladde (Y&'g"s@c'ggt“!ﬁ bsaavagt“b"g@'é‘c%f %'%B’G‘
ctggctcgte tgtPttttct geat ofbgaa gggt gt t¥ga 720
cttcaccgct actttcccgt_ttgccatgct tctggtgctg 780
gecaggt 46t A%g'f@a'é@é%d“ﬂ’c%&éﬁ Bleated dirghes et Prsiey
cccacaggt g3fygat cgacg ct¥gaact ca gat at¥cttt 900

tctggcattg
at cct ggcct
Algact gcaacc
agt cact ggg
cgcaat gt gc
Glycgcet ctgec
t ccacaggca
ctggtccgtg
Prgacat cagoc
tcctacgcaa

ggccat gacc _t cact gggaa gct at aacaa gtacaa tat 960 aactcgtaca
gct get g%ghPh%Eet%b l%lggtp@gt"%ﬁbb'&d‘e ey bqug{eﬁﬂ-eli@b’d-ggggcttcgcaa
cct gggct¥e at ggcacaag®®gcaaggggt gd¥catt gct 1080%%gat gt ggct g
tggcttggec ttcattgecct acccaaaagc t taaccatg 1140 atgccgetge
gt ct at t AR St EntPbadalablugiat Gt BtBlydia Byater feu $orsPgacagecagt
fgaaggac?g ?Ecafaté@& :ggtt?atct“ t?cccgtcc iggg t:cc:aagga

cgggaaatc ttcatagcca tc gt ag cat cagct ac ct gct ggggc
gacggagddt Tygtratsyr Besglaugy s Lesadlyt Tve Ata ‘Bréc‘i'&d;ﬂgﬁo”etat gcagct a
cg:t%t?tgg gt%gtt?tct ttg?at?$¥& t?t:attgcf(}ggg tggata{atg
cttatat gac ggtattgagg acatgattgg ctatcggcc gggccct gga
ct gggct 't L ¥d e delg ! letSex tg'lifgkegtglev Ghateyt the deti ¥do™hr gt ct t ct cge
tgtacccct g act¥acaaca aagt dtlccg gtacccaat 1620 tgggcaattg

cctggcce ctttcctcca tgectgtgtat ccccttggtc 1680
g9g9 ggGlu Gly Gly Met Tyr Val he%lngLeu Phe Asp Tyrgl%r Ala Ala Ser

450 455 460
Gly Val Cys Leu Leu Trp Val Ala Phe Phe Glu Cys Phe Val |le Ala
465 410 475 480

Trp Ile Tyr Gly Gly Asp Asn Leu Tyr Asp Gly |le 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 Ala Leu Cys Val Gly Cys Phe lle 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 Sar Ser Met Val Cys lle Pro Leu Val
545 550 555 560

lle Val |le Leu Leu Gys Arg Thr Glu Gly Pro Leu Arg Val Arg lle
565 570 575

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

gct acgcat c
gggccacat a
at agct ggaa
tctcccttag
t cagcctgtc
tcctcttagt
aggttgtcta
gact gaccct

gcctt gggga
tct gcct ggg

gggact gt at
ttttttccat

agt caggt cc
ccaccttttg
ttgttgaagt
agggttatcg
t gacgat ggt
gtggtgtatg
gcggt gat aa
t gaagt acag
ttgtcaagta
ggct gggcet g



t gagaat caa atacctgata 1740
gggccacacc ctttcactcc 1800
acgtcattgt ggagaccatg 1860
<213> Mus muscul us <400> 6 Met
Phe Hs Lys Asp 1 5 10 15 1Ile
Arg Pro Qu Asp 20 25 30 Qu
Ser Ser Lys Ile 35 40 45 Asp

attgtcatcc tcctctgeccg gacggaggga ccgctccgeg
acccccaggg agcccaaccg ctgggcetgtg gagcegt gaag
cgagt aaccc tcatgaacgg cgcactcatg aaacccagtc
atgtga 1866 9 <210> 6 <211> 621 <212> PRT
Ala Thr Lys Gu Lys Lau G n Cys Leu Lys Asp
Leu Lys Pro Ser Pro Gy Lys Ser Pro Ay Thr

Ala Asp Ay Lys Pro Pro Gn Argdd u Lys Trp
Phe Val Leu Ser VaI Ala dy dy Phe Val Gly Leu Gy Asn Val 50 55 60 Trp
a Phe Leu 65 70 75 80

Arg Phe Pro T S yN

Ile Proc'hyP'VPﬁé Tm Bfo %éﬁrpﬁéﬁdﬂh@}eﬁ“ *@93'1_%1! Mio val Phe Phe 85 90 95

Leu G u VaI §9é lle Ay G 8%Tyr Thr Ser 5@55u Ay dy Ile Thr Cys 100 105 110
Trp Gu Ly Pro Leu Phe Ser Ay Ile Ay Tyr Ala Ser Ile 115 120 125
Mete val Iie Leu

Val

Al a
160
175
185

1 & Lol Retaap Prger g VAL IR 6rg i

Thr TyF!%Tyr Leu Phe St s Ser Phe
H's Cys Asn His Ser Trp Asn Thr

Arg

Ar

<211> 1866
<212> DNA

Asn du Ser
190 <8y SPro Val

<213> Wus musculus

<400> 5
atggccacga
tetocaggga
agegagaagt
tteggcaacg
ataccgtatt
ataggccagt
tetggcatte
atcctgecct
cactgcaacc
agtcactgeg
cgcaatgtec
gegetetgee
tccacaggca
ctegtecete
gacatcagee
toctacgeaa
aactcegtaca
gacttcgeaa
gatgtgecte
ateccgctge
gacagccagt
ttectaagga
ctgctggese
tatgecagcta
teggatatatg
gggecctgga
gtettetege
tgggcaatts
attgtecatee
acccccagee
cgagtaacce
atgtga

aggagaagct
agagcccage
ggtccageaa
tetgeegtit
ttatttteet
acacatcaga
getacgcate
gggecacata
atagctegaa
tctececttag
tcagcetete
tectettagt
aggttgtcta
gactgaccct
gecttgegea
tetgoctegg
gegactgtat
ttttttccat
agtcaggtce
ccaccttttg
ttegttgaagt
agggttateg
tgacgatget
gtegtetatg
gegetgataa
tpaagtacag
ttgtcaagta
gectgegetg
tectetgoce
agcccaaceg
tcatgaaceg

gcaatetetg
cacacggeet
gatcgacttt
ccogtaccte
gtttgggage
agggggcate
catcgteatt
c¢tacctattc
cacaccacag
cactgccaac
ctceggaate
cteggetogte
cttcaceget
gocaggtget
cccacaggte
geccatgace
getgetgega
cotgggotte
tggettggce
gtetattetg
cgaaggacag
tcegggaaate
gacggaggsat
cottttgtegg
cttatatgac
ctgggctete
tegtaccectg
gegcctggec
gacggaggga
ctgegetete
cgeactcatg

Hs Trp Val
Ile Au Phe Trp Gu Arg Asn Val

aaagacttce
gaagatgagg
gtoectgtete
tgctacaaaa
ggectgecte
acctgeteee
gtetocctee
cactectttce
tgcatggagg
ttcacctcac
gacaaccoag
tegttttttet
actttcceet
getgaageca
tgeatcgacg
tcactgggaa
tegcctgaaca
atggcacaag
tteattgect
tttttcatta
atcacatoct
ttcatageca
gecatgtatg
gttegcattet
getattgage
atcactccag
acctacaaca
ctttecteca
cogeteegeg
gagegtgaag
aaacccagtc

A Lys Asp Leu Pro

Pro Gn Cys Met Au Asp Thr
Leu Ser Thr Ala Asn Phe Thr

Ser

Lou

acaaagacat cctgaagcct 60
cggacgegaa geccoctcag 120
tggceggage cttogtgggt 180
atgetggage tegcgttecte 240
tgtttttett ggaggtcate 300
agaagatctg tcctttettc 360
ctacategtc 420
teoctgggce 480

tgaacgtzta
agaaggatct
acaccctgeg
ccpteatcga
geagtetgaa
geatctggaa
ttgccatget
tcaaattcta
ctegaactca
gctataacaa
gtggtaccag
agcaagggst
acccaaaage
tectectott
tgegttgatct
tottgtgtag
tgttteaact
ttgaatgttt
acatgattge
ctetttetet
aagtgtacceg
tgotgtetat
tgagaatcaa
gEgecacace
acgteattet

taggaacgag
gttotgggag

540
600

atgggaccte 660
ggetettcea 720
tetggtgete 780
cctgtaccct 840
gatattetit 900
gtacaagtat 960

ttttgtgtet
gegacattget
tgtaaccate
gettggacte
ttaccegtee
catcagetac
ctttgactac
tgttattgee
ctatogecct
tggatgttte
gtacecggat
cooctteggte
atacctgata
cttteactee
ggagaccatg

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1866

Ala Trp 130 135 140
Trp Ala 145 150 155
Lou 165 170

180
Ser

Ser Leu Ser



195
210
Arg
Phe
Al a
Ay
Ser
Lys
Cys
I'le
Al a
Val
Met
Au
Lys
Tyr
Phe
Val

200 205 4y Ille Asp Asn Pro Ay Ser Leu Lys Trp Asp Lou Ala Lau Cys Leu
215 220 10 Leu Lou Val Trp Lou Val Cys Phe Phe Cys Ile Trp Lys Gy Val
225 230 235 240 Ser Thr Ay Lys Val Val Tyr Phe Thr Ala Thr Phe Pro
Ala Met 245 250 255 Lau Lou Val Lou Leu Val Arg Gy Lou Thr Lau Pro Gy
Gy Gu 260 265 270 Ay Ile Lys Phe Tyr Lou Tyr Pro Asp Ile Ser Arg Lou
Asp Pro 275 280 285 Gn Val Trp lle Asp Ala Gy Thr Gn Ile Phe Phe
Tyr Ala Ile 290 295 300 Cy$ Lou Ay Ala Met Thr Ser Lou Ay Ser Tyr Asn
Tyr Iz_\és Tyr 305 310 315 320 Asn Ser Tyr Arg Asp Cys Met Lou Lou Gy
Leu<A¥n6ser Gy Thr 325 330 335 Ser Phe Val Ser Gy Phe Ala |Ile Phe Ser
L0u<§'§6?5he Met Ala 340 345 350 Gn Qu Gn Ay Val Asp Ile Ala Asp Val
G u <&k y Pro Gy 355 360 365 Leu Ala Phe Ile Ala Tyr Pro Lys Al a
Thr <Rt MNefusptss Lou Pro 370 375 380 Thr Phe Trp Ser Ile Lou Phe Phe Ile
Lou Leu Lou Leu Ay Lou 385 390 395 400 Asp Ser Gn Phe Val du Vval
Ay @nb|le Thr Ser Lou Val Asp 405 410 415 Lau Tyr Pro Ser Phe Lou Arg
A y Mty plaafhg Ly §1udive Ley 81npfye Ley Evs bspPhe i W3Rl a I1e Lou Cys Ser Ile Ser
Lau Lbu Ay Lou®Thr Met Vval Thr 435 440 445 Qu dy Ay Met Tyr Val
G n Lou Phe As 'I(_:g}r Tyr Ala Ala Ser 450 455 460 dy Val Cys Lou Lou Trp

Al a !hkeudiys Py ger (] GMX&VS\,W Pro &lyaThg Arg Pro Glu Asp
20 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 Giy Phe Val Gly Leu Gly Asn Val
50 55 60

Trp Arg Phe Pro Tyr Leu Cys Tyr Lys Asn Gly Gly Gly Ala Phe Leu
65 70 15 80

le Pro Tyr Phe |le Phe Leu Phe Gly Ser Gly Leu Pro Val Phe Phe
85 90 95

Leu Glu Val tle {le Gly GIn Tyr Thr Ser Glu Gly Gly |le Thr Cys
100 105 110

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

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

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

His Cys Asn His Ser Trp Asn Thr Pro Gin Cys 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 Ite Glu Phe Trp Glu Arg Asn Val Leu Ser Leu Ser Ser
195 200 205

Gly Ile Asp Asn Pro Gly Ser Leu Lys Trp Asp Leu Ala Leu Cys Leu
210 215 220



465
Met
Ile
Tyr
Al a
Pro
Leu

Trp Al

Lou

470
I'le
Thr
Val

Ile
Lou
Arg

a
Met

475 480 11 Trp Ille Tyr Ay Ay Asp Asn Lou Tyr Asp Ay Ile GQu Asp
485 490 495 dy Tyr Arg Pro Ay Pro Trp Met Lys Tyr Ser Trp Al a Val
500 505 510 Pro Ala Lou Cys Val Ay Cys Phe Val Phe Ser Lou Val Lys
515 520 525 Pro Leu Thr Tyr Asn Lys Val Tyr Arg Tyr Pro Asp Trp
Gy 530 535 540 Lou Ay Trp Ay Leu Ala Lou Ser Ser Met Lou Cys lle
Val 545 550 555 560 1Ile Val Ile Leu Leu Cys Arg Thr Au Gy Pro
Val Arg Ile 565 570 5751 Lys Tyr Leu Ile Thr Pro Arg Gu Pro Asn Arg
Val GQu Ar 580 585 590 Gu Gy Ala Thr Pro Phe H's Ser Arg Val Thr
Lai houcky) T Koo Vdebva e Buoevs 1L Ttk (S VPrAsESer Hi s Val Ile Val G u

Thr Met %Rt 610 615 628 <210> 7 <2%¥1> 1863 <2129 DNA <213> Hono sapi ens
<400> 7 at %jgccacca ag agraa ct_gcagtgtctg aaagatttcc acaaggacat cctgaagccc 60
a

t caccaggda
agggagaagt ggtctagé
ttgggcaacg totggcgctt cccgtacctc tgctacaaga
at accgt 364 Leu \éﬂﬁﬁ-ﬁ h@g

at aggccagt acacc®®t ga agggggc

’&g%ﬂ@lé&&é{%‘%’d oyttt g dbgthegapdhe f GM§gaaa acct ccgcag 120
gatcgacttt25 tgctctctg tgYctggcgg cttcgtggge 180
at ggt ggagg tgcgtttctc 240
e Pyt 'Q@g’t‘i't’tttt ggagat catc 300
"Qaaagatctg coccttgttc 360

¥ eeu VadtAre @@’g%&

c acctgctgg

tctggtatcglgfgtat octc cqgttgtaatt gtgtccctc%ltg\e;atgtcta ctacatcgtc 420
a

at cct ggcicy

€ FAe dyraledt IHE Exghspc! e agft &atlioe dfagct gccctgggeca 480

cact gcaacc ac®§ct ggaa cacadtt cac tgcat gg#8g acaccat gcg caagaacaag 540
agt gt ct gﬁg%a tcaccatcag ctccacoaac ttcacctccc ctgtcatcga gttctgggag 600

n Val Trp |le Asp Ala Gly Thr Gin |le Phe Phe Ser Tyr Afla lle
290 295 300

Cys Leu Gly Ala Met 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

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

Gln Glu Gln Gly Val Asp Ile Ala Asp Val Ala Glu Ser Gly Pro Gly
3565 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 Leu Gly Leu
385 390 395 400

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

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

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

Glu Gly Gly Met Tyr Val Phe Gln 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 Ile Ala
465 470 475 480



cgcaacgt gc
gctctctgce
t ccact ggga
ct ggt ccgag
gacat caccc

tgagcttgtc
ttcttttagt
aggtcgtcta
ggct gacgct
gcctt gagga
tcttatgcca tctgectggg ggcetat gacc
aact cgt aca gggactgtat gctgctgggd

ggcttcgcaa ttttttccat cctgggettc atggcacaag agcaaggggt
gat gt ggdtigllaghve 450ty Ase dgbgﬁt”g@&éﬂt flyatle d‘é‘tgsl’a'g‘édé%taagc
atgccgctge ccacatt#®g gtccattcttttttttatta t@éttctcett
gat agccagt _ttgttgaagt tgaaggacag atcacatcat tggttgatct
ttcct aa§ialagtgriatiydre 3@@ das gvrt feratredéztalt g@tTQ't gt ag
ctgct gggge tgac@®h ggt gacggagidt ggcatgtat §'% gttt cagcet
tat gcagcta gcggtgtatg ccttttqgtgg gttgecattct ttgaatgttt
 guatat Erpigdgpeneludis Pt \ga P S sulyeabitah o
gggccct gga t gAagt acag ctggef®t gt g atcact @8ag ttctctgt gt
atcttctcge tcgtcaagta cgtacccctg acctacaaca aaacatacgt
t gggccafiygl a‘%t tTUggﬁtﬂd-Vgg b&fgﬁégy"c{’f’tﬂt&?éﬂﬂtéht getédt gegt
atcgtcatcc5gcct ctgcca ga&ét gagggg ccgtécttg tgagagt caa
accccaaggg aacccaaccg ctgggcetgtg gagcgcgagg gagccacacc
cgcaccg %G‘tygTé&@@ngyo“@éﬂltgﬁtfg%a efck%a%dée:grwl@at\'@ t gga
1863 <340> 8 <211> 690 <212> PHTS%213> Hono sadfff ens

Lys Gu Lys Lou Gn s Lou Lys Asp Phe His Lys Asp 1
Pro Ser iy ¥ldly Lewkeudys Arg Hr@ly GihProfsey Amtéalcflra Idsp 20
Ay Lys Pro Pro G#¥SArg Gu Lys5tp Ser Ser L%8 I|le

Lou Ser Val Ala GI}/ Gy Phe Val Gy Lou GI¥ Asn Val
Lys Tyr Leu Ite Thr Pro Arg Glu Pro Asn Arg Trp Ala Val Glu Arg

580 585

ccct ggaatc
ctggctagtg
cttcacagcc
gccgggogeg
cccacaggtg

gaccacccag
tgtttcttct
acttttccat
ggcgcaggca
t ggat t gacg

gct ct ct gaa
gcat ct ggaa
t cgccat get
tcaagttcta
ct gggact ca
t cgct gggga gct acaacaa
t gcot gaaca gt ggt accag

590

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

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

210> 7

<211> 1863

<212> DNA

<213> Homo sapiens

<400> 7

atggecacca aggagaaget
tcaccaggea agageccage
agggagaagt ggtetageaa
ttgggecaace totggegett
ataccgtatt ttattttect
ataggecagt acacctctga
tetggtatee gotatgecte
atcctgecet ggeccacata
cactgoaacc acagetggaa
agtgtctgga tcaccatcag
cgcaacgige tgagettgte
getetetgee ttettttagt
tccactggga aggtegtcta
ctggtecgag ggotgacegct

aaagatttcc acaaggacat cctgaagecc 60

gaggacgagg ctgagggaaa acctecgeag 120
gtegotetety tggetgecge cttogtggee 180
tgctacaaga atgetgegageg tgogtitctc 240
gecctecotg tgtttttett ggagatcate 300
acctgetpgge aaaagatcte cccottgtte 360
gtgtecotoe tgaatgtcta ctacatcgtc 420
cagtocttee agaaggaget gecctgggea 480
tgcatggage acaccatgeg caagaacaag 540
ttecacctecoc ctgteatcga gttctgggag 600
gaccacccag getetctgaa atgggaccte 660
cteggctagte tgtttettct goatctggaa gegegtcagg 720
cttcacagee acttttecat tegecatget cotggtecte 780
geoggececg ggogcaggea tcaagticta totgtatect 840

geagtgtoty
cacgoggect
gatcgacttt
ceogtacete
gtttggeage
agggggeatc
cgitgtaatt
ctacctgtte
cacacctcac
ctecaccaac
ccetggaate

at gggacctc

gggogt cagg
cctggtgetg
tctgtat cct
gatattcttc
gt acaagt at
ttttgtgtct
ggacat t gct
t gt gacaat g
gcttggactg
ttacccatcc
cat cagct ac
ctttgactac
tgttattgec
ct at cggccc
tggatgtttc
gt accccaac
tccecttggtce
gtacctgctg
ttacaact ct
gaccat gatg

660

720

780

840

900

960

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860

12

tga

<400> 8 Met Al a Thr

5 10 15

lie Lau Lys

25 30 du Ala du

35 40 45 Asp Phe Val



50 55 60 Trp Arg Phe Pro Tyr Lou Cys Tyr Lys Asn Ay Ay Ay Ala Phe Lou
65 70 75 80 Ile Pro Tyr Phe Ile Phe Lau Phe Gy Ser Ay Lou Pro Val Phe Phe
85 90 95 Leu du llellelle Ay Gn Tyr Thr Ser Au Ay Ay Ile Thr Cys

100
13

Trp
Trp
Au
Thr
Ser
Lou
Trp
Al a
Thr
Ile
Gn
dy
Met

105 110 Trp Qu Lys Ile Cys Pro Lou Phe Ser Ay Ile Gy Tyr Ala Ser Val
115 120 125 Val Ile Val Ser Lau Lou Asn Val Tyr Tyr Ile Val Ile Lau Al a
130 135 140 Ala Thr Tyr Tyr Lou Phe G n Ser Phe Gn Lys Qu Lou Pro
Ala 145 150 155 160 His Asn His Ser Trp Asn Thr Pro His Cys Met
Asp Thr Met 165 170 175 Arg Lys Asn Lys Ser Val Trp Ile Thr Ile Ser Ser
Asn BpIiEcaTasr scctitgisea gepacpaere Safattiaey shapEartca eefettcBlie®%rp G u Arg Asn Vval Lou
Lou tedpteppaoteterotsed ggptatgase tegojeepqacechassapp staspagta P0ser Lau Lys Trp Asp
Al a 2PeEtESAEEERTEtoY grtpatessy dgeotyaacn gtgetasrae titptet 30 Cys Phe Phe COys Ile
Lys gtgg%'t’l ttaftgccab oefegegtse 2hgpcanate accpaeeeh geagpipeqtyl88/a) Val Tyr Phe Thr
Thr eplseeephecaepiagstoy Seerpbgeco Afcaptygetyapgoaapage, teigerag/gl 11y Lou Val Arg Gy Lou
Lou 2Fgcesctyoycopgaittty gtopgtictt AgHttagtn teptctty eptitegaptgs!2®he Tyr Lou Tyr Pro Asp
Thr &t °Eﬁutt€§tﬁaaﬁ&ggalaﬁg6°ag27‘@°@8@ tegtieatet itagegatcpr 1364 | e Asp Ala Gy Thr
| | e thiséaaggacanggitatys) toepgagate | thcapepgetytystaterge capasctasui3d y Ala Met Thr Ser Leu
Ser CYepisepesntepseateyt gacggpgeet\gecatgdaty itkomet chifgpctansid8lser Tyr Arg Asp Cys
Lou B g,aggaygcgg}:gtapi@@,ct tggegfttg@tg‘,ctrﬁ,gaatgttt tgttattece 1440

tggatatatg gaggtgataa cctttatgat getattgagg acatgattgg ctatcggece 1500

gggccctgga tgaagtacag ctgggctetg atcactccag ttototgtgt tgeatgtttc 1560
atcttetoge togtcaagta cgtacccctg acctacaaca aaacatacgt gtaccccaac 1620
tgegoccatte ggotggecte gagectggee ctttecteca tgetetecgt tocecttgete 1680
atcgtcatoc goctotgeca gactgagege cogttecttg tgagagtcaa gtacctgetg 1740
accccaaggg aacccaaccg ctgegetete gagecgegage gagecacace ttacaactct 1800
cgeaccgtca tgaacggcge totcgtgaaa ccgacccaca tcattgigea gaccatgatg 1860
tga 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

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

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

Asp Phe Val Leu Ser Val Aia Gly Gly Phe Val Gly Leu Gly Asn Val
50 55 60

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

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

Leu Glu Ite Ile Ile Gly GIn Tyr Thr Ser Glu Gly Gly |le Thr Cys
100 105 110

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



325
340
355
14
Lou
Lou
Ile
Met
Tyr
Phe
Ay
Ser
Ser
Tyr
Met
Thr
du
Ser

330 335 Ser Phe Val Ser Ay Phe Ala Ile Phe Ser Ile Leu Ay Phe Met Al a
345 350 Gn u Gn Ay Val Asp lle Ala Asp Val Ala Qu Ser Ay Pro Ay
360 365 Leu Ala Phe Ile Ala Tyr Pro Lys Ala Val Thr Met Met Pro Lou Pro
370 375 380 Thr Phe Trp Ser Ile Lou Phe Phe Ile Met Lou Lou Lou Lou Gy
385 390 395 400 Asp Ser Gn Phe Val u Val Qu Gy Gn Ile Thr Ser
Val Asp 405 410 415 Leu Tyr Pro Ser Phe Lou Arg Lys Ay Tyr Arg Arg Qu
Phe Ile 420 425 430 AI a Phé val Cys Ser Ile Ser Tyr Lou Lou Gy Lou Thr
Val Thr 435 440 445 du dy Ay Met Tyr Val Phe G n Lau Phe Asp Tyr
Ala Ala 98 450 455 4680 Qy val Q/é 23 ou Lou Trp Val Ala Phe Phe A u Cys
Val Ile Ala 465 470 475 480 Trp Tyr Ay Ay Asp Asn Lou Tyr Asp

|1 eVad |feAap Stekeu ey Aspg¥p! 490 Trokle \@‘WGI'W-' Mad™ro @y Pro Trp Met Lys Tyr
Trp AlROVal 11e Thr 13500 505 510 BPo Vai Lou Cys Vai @y Cys Phe Ile Phe
Lou Val s_Tyr Val 515 520 525 Pro Lou Thr Tyr Asn Lys Thr Tyr Vai
Pro“@sW"'ﬁg’bTﬂl lpuPhe Gy Ser e Chmbysdijp Ley Big P larrp Ser Lou Ala Lou Ser Ser
Lou™ds val Pro 8% val 545 559 555 560 118 val Ile Arg Lou Cys G n
Gu @y Pro Phe Lou Val Arg Val 565 570 575 Lys Tyr Leu Leu Thr Pro Arg
Pr o“ﬁs&’sﬁﬁst‘;“'lsr "AII%A%TW@"EIHJ&(@’S W849 %’9@9’0 udy Ala Thr Pro Tyr Asn
Arg Thr Val Met®®Asn dy Al alfbu

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

Leu Leu Val Trp Leu Val Oys Phe Phe Cys Ite 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 Val Leu Leu Val Arg Gly Leu Thr Leu Pro Gly Ala Gly Ala
260 265 210

Gly 1le Lys Phe Tyr Leu Tyr Pro Asp lle Thr Arg Leu Glu Asp Pro
215 280 285

GIn Val Trp lle Asp Ala Gly Thr GIn |le Phe Phe Ser Tyr Ala lle
290 295 300

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

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

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

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

Leu Ala Phe Ile Ala Tyr Pro Lys Ala Val Thr Met Met Pro Leu Pro



595 600 605 Val Lys Pro Thr Hs Ile Ile Val Qu Thr Met Met 610 615 620

14
370 375 380

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

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

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

Ala Phe Val Cys Ser lle Ser 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 lls Ala
465 470 415 480

Trp Ile Tyr Gly Gly Asp Asn Leu Tyr Asp Gly ile Glu Asp Met ile
485 490 495

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

Pro Val Leu Cys 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
530 535 540

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

Ile Yal tle Arg Leu Cys Gin Thr Glu 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

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





