DESCRI PTI ON A CELL FOR USE | N PRODUCTI ON OF HETEROPROTEI NS AND PRCDUCTI ON

METHOD USI NG THE SAME 5 TECHNI CAL FI ELD The present invention
relates to a cell to be used in the production of heteroproteins and a
production nmethod using the cell. In nore detail, the present invention

relates to a cell that strongly expresses a bicarbonate transporter and a
nmet hod for producing a polypeptide using the cell. 10 BACKGROUND ART
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menbr ane ( mpolppeptide dstnghisellt protein). An SLC4 family is a famly of HCG3"
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AE1, AEé and AE3, have a function to exchange a outside a plasnma nenbrane
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physiologically active proteins, have been developed. Techniques that permit efficient
production of recombinant proteins by animal cells lead to cost reduction of
biopharmaceuticals and promise their stable supply to patients.
20 Under these circumstances, a method of protein production with higher production
efficiency is desired.
An anion exchanger is a transporter that mediates antiport of intracellular and
extracellular anions across a plasma membrane (membrane transport protein). An SLC4
family is a family of HCOs™ transporters, and three members belonging to the SLC4 family,
25  namely AE1, AE2, and AE3, have a function to exchange CI" outside a plasma membrane for
HCOj5 inside a plasma membrane.
In a kidney, AE1 is found in o intercalated cells in collecting ducts in the
basolateral membrane (Non-Patent Document 1). It has been known that mutations in
human AE1 cause distal renal tubular acidosis (Non-Patent Documents 2 and 3).
30 Further, in a kidney, three isoforms of AE2, namely AE2a, AE2b, and AE2c¢, have
been found. AE2 is considered to regulate intracellular pH homeostasis for cell signal
transduction (Non-Patent Document 4). However, an AE2 knockout mouse that dies during
the weaning period has been found to suffer no renal phenotypic abnormalities (Non-Patent

Document 5).



An SLC26 is a relatively new ani on exchanger famly, and it has been
suggested that a | arge nunber of its nmenbers (for exanple, SLC26A3,
SLC26A4, SLC26A6, and SLC26A9) are bicarbonate exchangers (Non-Patent
Docunents 6 to 11). On the other hand, it has been absol utely unknown that
by strongly expressing an 5 ani on exchanger having a bicarbonate
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DISCLOSURE OF THE INVENTION
PROBLEM FOR SOLUTION BY THE INVENTION
It is an object of the present invention to provide a method which is capable of

35  producing a polypeptide efficiently.
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am not r ansf eleiseaniihetrapsforadet(bareisdiTe tdmeases refeared wahs ' ALHY. "ALT"). The present

invention may be ﬁ%é;ﬂi@éﬂtﬁ%? t%%.rﬁaglb‘le %%\#S fduor\r’%'g hod of producing a
pol ypeptide, conprising culturing a ce I'ch strongly
10 (1) A method of producing a polypeptide, comprising culturing a cell which strongly
expresses a bicarbonate transporter and has a transferred DNA encoding a desired
polypeptide and thereby allowing the cell to produce said polypeptide.
(2) The method of (1) above, wherein the cell which strongly expresses a bicarbonate
transporter is a cell into which a DNA encoding the bicarbonate transporter has been
15  transferred.
(3) The production method of (1) or (2} above, wherein the cell that strongly expresses a
bicarbonate transporter further expresses cysteine sulfinic acid decarboxylase or alanine
aminotransferase strongly. |
(4) The production method of any one of (1)-(3) above, wherein the bicarbonate transporter
20  is an SLC4 anion exchanger or SLC26 anion exchanger.
(5) The production method of any one of (1)-(3) above, wherein the bicarbonate transporter
is an SL.C4 anion exchanger.
(6) The production method of (5) above, wherein the SLC4 anion exchanger is AE1.
(7) The method of any one of (1)-(6) above, wherein the cell is Chinese hamster ovary
25  cells.
(8) The method of any one of (1)-(7) above, wherein the desired polypeptide is an
antibody.
(9) The method of any one of (4)-(6) above, wherein the DNA encoding the SLC4 anion
exchanger is any one of the following (a) to (e):
30 {a) a DNA encoding a polypeptide having the amino acid sequence as shown in
SEQID NO: 2;

(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 SLC4 anion exchanger

35  activity;



expresses a bicarbonate transporter and has a transferred DNA encoding a
desired pol ypeptide and thereby allowing the cell to produce said

pol ypepti de. (2) The nmethod of (1) above, wherein the cell which
strongly expresses a bicarbonate transporter is a cell into which a DNA
encodi ng the bicarbonate transporter has been 15transferred. (3) The
production nmethod of (1) or (2) above, wherein the cell that strongly
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having SLCA ani on exchanger activity
EFFECT OFVTHE INVENTION

According to the present invention, it has become possible to produce a desired

polypeptide in high yield.
20 The present specification encompasses the contents disclosed in the specification
and/or the drawings of Japanese Patent Application No. 2007-276182 based on which the

present patent application claims priority.

BRIEF DESCRIPTION OF THE DRAWINGS
25 Fig. 1 shows an AEl membrane topology produced based on a transmembrane
domain and direction predicted from an amino acid sequence of human hepatic cell-derived
AE1 as obtained by TMpred program with reference to FIG 1 in Exo Physiol 91.1
pp.153-161, 2006, Seth L. Alper.
Fig. 2 shows a plasmid for Hygromycin-selection, in which human AE1 (911
30  amino acids) has been expressed.
Fig. 3 shows a plasmid for Puromycin-selection, in which human AE1 (911 amino
acids) has been expressed.
Fig. 4 is a plot of the amount of anti-glypican-3 antibody production on day 12 of
fed-batch culture in a 50-mL shaker flask. The amount of an anti-glypican-3 antibody
35  produced by pHyg-AE-transformed cells (n=4) was significantly greater than that produced



(10) A nethod of preparing a pharmaceutical containing a polypeptide
prepared by the nethod of any one of (1)-(9) above. 10 (11) A cell which
has a transferred DNA encodi ng a bicarbonate transporter and a transferred
DNA encodi ng a desired polypeptide. (12) The cell according to (11) above,
whi ch further has a transferred DNA encoding cysteine sulfinic acid

decar boxyl ase or al ani ne am notr ansf er ase. (13) A cell which has a
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pPur into a pHyg-AE1-42 strain (P < 0.01).
15 The survival rates on day 7 of the culture were also characterized by P < 0.01 (data
not shown).

Fig. 7isa plot of the amount of anti-glypican-3 antibody production on day of 8 fed-batch
culture in a 50-mL shaker flask. The amount of an anti-glypican-3 antibody produced by
an AEl/ALT co-expressing cell strain (n=10) which was obtained by introducing
20 pPur-ALT1 into a pHyg-AE1-42 strain, or a pHyg-AEl-transformed cell capable of
high-yield antibody production, was greater than that produced by an AE1/CSAD strain
(n=9), and further, the amount of the anti-glypican-3 antibody produced by an AE1/ALT
co-expressing cell strain was significantly greater than that produced by AE1l/pPur
co-expressing cells (n=8) which were obtained by introducing pPur into a pHyg-AE1-42
25 strain (P < 0.01).
Fig. 8 is a graph showing the amount of an antibody produced by AAS3, or an
AE1/ALT] co-expressing strain, during fed-batch culture in a 1L-jar. The amount of
anti-glypican-3 antibody production on day 7 of the culture was 1.9 g/L.
Fig. 9 shows the nucleotide sequence of a newly cloned, CHO cell-derived hamster
30 CSAD gene and the amino acid sequence deduced therefrom.
Fig. 10 shows a plasmid for Puromycin selection which was used for expressing
hamster CSAD (493 amino acids).
Fig. 11 shows a plasmid for Puromycin selection which was used for expressing
human ALT1 (496 amino acids).
35 Fig. 12 is a graph showing the amount of an antibody produced by an anti IL-6R



by pHyg-transforned cells (n=4) (P < 0.05). Fig. 5is a plot of the
anount of an -glypican-3 antibody production on day 10 of fed-batch culture
in a 50-nL shaker flask. The anmount of an anti-glypican-3 anti body produced
by an AEl / CSAD co-expressing cell strain (n-9) which was obtained by 5
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cel|l capable of high-yield antibody production, was significantly greater
than that perothadedodycnsEREPSAS cebdewpd dogi ay ABS| trengln edyesping dipst \urieg

obt ai ned by féd%{cﬁgﬂﬁﬁ@ﬁ apﬂfaa 'a':ﬁhg Slﬁowgirﬁﬁiibﬁzmﬁiﬁ&@' PoduBtion®nQfR) 146 9. 6 is

a plot of survival rates on y 0 ed-batch cultdre 1n a 50-nth shaker
10 flask Théesuiwe vai3gte of an AE 1/ CSAD co-expressing cell strain (n=9)

whi ch was obt af nefle by; ik OUGhGREUE DL A@vR RO A 421 84kai . or a
pHyg-AEI-transfonn%d cell capable o h?g 1¥|e d anti body production, was
si gni fi cant hymsigr gavene Eansperiengene yid taramippensid sequeasqsicdacsil Higredeml s (n=8) whi ch

wer e obt ai ned by EigtiQeyiGlme tRRWortb hantRard IHBIAFWOAR vl bkl KaBed<ihBd) -

15The survival rates on day 7 of the culture were also characterized by P
<0, 01 (dat alrASMEEAGHRICZIORS 4d opieftatiogs pregictedypy T ivPred oM Bpm ke amipg 36 can- 3

anti body pr oguédct @na dBwEaNorRl, GHOLH-Ratveld heHytUT AT ithareRRnELtoSHIgkebs f | ask
The anmpbunt of an antij - Iyglcan-3 antlboaé R;oduced bé an AEl/ ALT
co-expressiﬁ&nﬁ@ﬂﬁm§Fﬁg n Pros2iah Agrl SH- WA Veb8%imredR3By 21t Sersemher A¥220

pPur-ALTS | Mak ® PldsredReinste? TalT §lebific Ahid RidyiGsdiel - 1A ansf RhBdoCalito capabl e
of high-yield anilboq%xgggductlon, was _greater than tham¥$r duced by an
, +3

AEl | CSAD st P&l Fesidpesdh o s By umap dange Rieseat indheeng, yPTEsnL ;
anti body pr e@uesde ygian), Al /12T taMmRKBFBS Slefitn CAM) Sid ahd) OMREMiSAIQACT | cant |y
greater than that produced by AEl/pPur co-expressing cells (n=8) which were
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Fig. 8 is a graphrighowhegs & plesnedtii Hygafmyain-salettionosictowadisedr Byreddf3, or an
AEI/ALTﬁ co-exgrqssfgg strain, during fed-batch culture in a 1L-jar. The
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anount ody production on day 7 of the culture was
1.9 g/L. - Fig. 9 shows the nucl eotide sequence of a newy

cl oned, CHO l.-deri d the am no acid sequence
deduced theF%Sh&#&sg%ﬁ%qy&ﬁg?%ﬁﬁQgggﬁﬁagmgﬁﬁﬁggﬂid for Puronycin selection
whi ch was used f oHereixpsl®g Sinttgdinaenst &rthCprken( 488ntkmi will Bcddajbed in more Fi g.
11 shows a plasm d for Puromnmycin selection which was used for expressing

human ALT1 (4 amno acids). 35Fig. 12 is a graph show ng the anount of an
ant i body0pr oducedTlypresentantdntidrl préfRdes a method of producing a polypeptide, comprising

culturing a cell which strongly expresses a bicarbonate transporter and has a transferred
DNA encoding a desired polypeptide and thereby allowing the cell to produce the
polypeptide.
In the method of the present invention, the cell may be either a natural cell capable
25  of producing the desired polypeptide or a transformed cell into which a DNA encoding the
desired polypeptide has been transferred. Preferably, a transformed cell into which a DNA
encoding the desired polypeptide has been transferred is used.
In the method of the present invention, the desired polypeptide is not particularly
limited. The polypeptide may be any polypeptide such as an antibody (e.g., anti-IL-6
30  receptor antibody, anti-glypican-3 antibody, anti-CD3 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
like) or a physiologically active protein (e.g., granulocyte-colony stimulating factor (G-CSF),
35  granulocyte macrophage-colony stimulating factor (GM-CSF), erythropoietin, interferon,



ant i body producing AElI -SOS cell derived froman AElI strongly expressing
host during fed-batch culture in a 1L-jar. The anount of anti-IL-6R
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transporter gene and the am no acid sequence deduced therefrom Fi g.

14 is a taurine transpo r rane topol ogy ich s.created based on
the transmefifsHdn pus aﬁ:ﬁlts‘?é’ﬁﬁegb“%bh%ki‘”é??s SWB%EP@H%W Wa]éﬁj dgr am from
the anmino aeTH, saqhaiker @Ina@ﬂtﬁtﬁ%s)@aﬁic@l@ﬂﬁprefétﬂ@i@@dinaﬁiwiny;aduﬁwmﬁas Taf f
W th ref erence t Fl Gd5 of Shi.nichi, %hi ga et al Proc. cad. Sci.
USA Vol . 892 “ﬂ?if ghgdg 3alqw relpquiaRisizpd 35dy C(‘L‘B)SC c%u“ DS st er

Tani speci f atibady BourAmiadd aedodyes. A | arge nunber of amino acid residues
differen% fromthgse .in in the 2nd | o0
I

are pres E
xt r o co | | rronbr 6 Sph ETED o hcubofte (PERSTE BPRT Blhofe (TP ¢ he
C-term nal ()d)I@ephdbtprMédhylcaﬁsdaeg¢ma~):ased Fig. 15 shows a plasm d
for Hygromycin-selection, which was us or ex sin nst er, TauT
(62240 no” aci day ™ Ptk dlofel R e S e MR R ol AR 0 o,
enbodi ment s which biverbpragsaaivins (HE@tor oalbcmaﬂelambﬂs (@é)s%)rardmdreted whmea ctlletidé | |,
20The present. i nv mlf'a%

rOVI rodUC|n i de,
conprisi ng EuPtdry nga c V\ﬁ?%hups hcai%on%ﬁg 0éteersm |car g‘r%g%)
transporfer Shﬁélmharsemhmlgamsd ar SldcP6han exshagieng a desi red pol ypepti de and

ther eby al | owi ng ARG Eelihioh ALAMES, HGLRSL HRRRS hilSrealild B, HREDGH Of the

present invention, er a
produci ng t hemehstiis @nﬁ pell y@lumpt i Atepresenta 10 rianis f (SEG#AIL CAE]), |ShCQA3’/\AﬁAE$ﬂ a DNA

encoding th r t e a
trans:‘o?rred%%g%‘%j (%3?5&11)@2@ %eh clgg‘?% Wgegllt(?%c? Eﬁﬁéﬂgpt@#%e Eﬁas been
t ransf er r ed (iNBGRJLC4A9 (NBCpd), Shedsrit 1), ﬁlhjeSbG%Enﬂ\TaBﬁﬁ@n@ﬁ BG4 t he

desired jgol Yé?ﬁ]?és'a&ekdo%n,%ﬁlaﬁ@écfi bl%%mmsokddﬂe&ﬁg ﬁb‘%‘e S’E@)’B%Héx@l%ngéﬁ’ be any

pol ypeptide such_as an ant anti-1L- receptor antibody,
anti - gl ypi chmeslifigient MOHSafmexme Bédij\Eth“@%E%)nﬁLEé@/ (AE3)

anti- GPl R Iﬁ@AEOEA@@@HCnﬁ&FAm N ﬁdﬁtwmqsgf;ndémtaec%%@ I?eﬁ&amaﬁnge@m EGER
ant i body, antl -Her 2i neu_ant i ant’i b , anti-CD33 anti body,

o oR s e COn AL eTAE TRLr bamg. ALGAS QL) e BB AT AN
anti body, achMbManaéwctrtw@yneuﬁm@om@pdmkﬁ) NOT and HUDLS IAPlCaak ¢ialb(s)asd i ve

e aphade: SuicabyB ABEEY S S8 P qeamekobd g Shnl e 10 Hﬁaog??'e?%t ’
and ALC4A11 (NaBCl) is an electrogenic cotransporter for Na~ and borate. The above
SLC4 anion exchangers have a site-specific action. For example, in a case of AE], AE1
present in polar epithelial cells contributes to transepithelial secretion and resorption of acids
and bases whereas AE1 present in erythrocytes of trout promotes osmolyte transport. The

25  SLC4 anion exchanger may be exemplified by SLC4A1 (AE1), SLC4A2 (AE2), SLC4A3
(AE3), SLC4A4 (NBCel), SLC4A5 (NBCe2), SLC4A7 (NBCnl), SLC4A8 (KNBC3),
SLC4A9 (NBCn2), SLC4A10 (NBCn3), and SLC4A1l (NaBCl), among which AE1 is
preferable.

An SLC26 anion exchanger is a multifunctional membrane protein that acts in

30  almost all organ systems. For the SL.C26 anion exchanger, one that mediates antiport of
sulfate anions, iodide anions, formate anions, oxalate anions, chloride anions, hydroxyl
anions, bicarbonate anions and the like, and a chloride ion channel, or an anion-dependent
molecular motor exist. The SLC26 anion exchanger is considered to be involved in
homeostasis of various anions and 10 kinds (SLC26A1, SLC26A2, SLC26A3, SLC26A4,

35 SLC26AS5, SLC26A6, SLC26A7, SLC26AS8, SLC26A9, and SLC26All) of anion



interleulcin such as IL-1 or IL-6, t-PA urokinase, serum al bum n, bl ood
coagul ation factor, PTH, and the like). An antibody is particularly
preferred, and may be any anti body such as a natural antibody, a | ow

nol ecul ar si zed anti body (e.g., Fab, scFv, sc(Fv)2), a chineric antibody, a
humani zed anti body, etc. 5By using strongly a bicarbonate transporter
expressing cells, the anount of a pol ypeptid roduced aéicells can be

i ncreased. exchanger fampiey havp Spgackaowh.a i GramEe, |S§ga64ﬁar%p§ pLéeerhardhat has

an_anti por t sf el @fich B WRAkhed Sy RRRAL £icAS LRNS ¥R ahiodd reg@kB PRAL €
ani ons (C032) .are excret eg V\/nereas ¢hl ori de ani ons and sulfate ani ons are
|

taken up. ADFAE AT BEhat QUEIHe AJPRSOIR IhgySBAr d9adngs tP faned-(Hyaman exghageatss ani on
exchanger agdczua1SkCess 2N sP02EYC RROYEA6, SLC26A9 axﬁmmlm&ﬁ exeh@anger is a

nmenbr ane_protein that ul ates intracel l uI honeost SI S cel
vol ume. At E‘ﬁ%entSL%ﬁ@&kqﬁﬂg’O(t%@ ke aF%&E?L)an 5&2&‘(1%@2 er@ifogﬂgz RE3)
SLCAA4 ( NBGgldiatesShiepdl dfNBEER) anicoks GA Aot ddrNBGaKe) up Sb@ﬂlﬂ\&h(oilﬁNB@.)C%ﬁL CAA9

NBCn2 0 NaBCl f SLC4 15 |
(known )and %&@‘é‘ %OCg]g&%qj%g ?ﬁsgfé%frl‘%%ﬁg%esf )Sa“’?‘?lép%"éorﬁlf@“ﬁ’h{g] alé’)%ihgﬁlgers
have differ Byperténsiofit iafd Stiearfir}y 163% am@hetivebt CARBLCEAEA )is  ildlA2 m( AER)baseAL CAA3

(AE3), and ALC4A9 ( AE4) ar .non-.NC- dependen i C neut r al
exchangers %?eoéfmsaﬁr@%me Tf'(fJPM (RBcPifar HEL&%Q%I@ {23 gﬂr@%
el ect r og@ni aniorAkXhingel NBCHE) edemphfiedebe L2641, JECHHUALY SLC2EAT, sSi(jronter for

erectri cal | oLt S ARl oA S RIS SIS 'L (Nsct) i an

et ectrogeni c cot rmcueﬂpdnd:lmtroﬁgly ei;lfr?eseasd blinarbanae tr?ﬂspbrabrs\net }ﬁh@laﬂgnhmmd

exchangers h ave a.s speC| action exa a E1 AE1
resent i n farie i R hedefe BSGaBp R R Bt LR ERRe R0 6 o on
and resor pt & onraspondmp ahgtush ckllb aFks nanirelr el ss Wit papdshriimitad. eAytlhwbchises of

exempi |1 ca- g o TR 1 RES PR bops Mool dALAD T RARIC™Y 5y )

SLCAAS (NBOeZ) SLMﬂor(aNB@m&gorteﬁb(b@ABnghcm§ed 16k CAlAgay NBGered fiSIMCAAL0
NBCn3 an %r%@f]n C26

gnl on )exchan er'rs a mJ é%%tll on lmr%o@%dﬁgérgérlﬁtg %ftﬁéllgb{hgglc?g?lﬁteso

al nost al | Gangeettes gy bﬁﬁen%fromhégasrsms crbdagiadnmerchdgntfetuch Srremeysgta

medi at es antdpas b pBhuidUndithas Ath A0S onil g&l{zgeea%%%sefga@m AROILBRds Oxal ate

ani ons, chlor’ide ani ons ydr oxyl ani o bi car’bonate ani ons and the like,

and a chPor Push as @ﬁhlémrﬁfb(rs sugly aswebrﬁﬁibrm@@péﬁd@ﬁﬂmﬁﬁ ach paProserhds tesci st .

The SLC26 aBicQHoxﬁteoﬂaﬁﬂﬁér i §ref’e%cléz' diﬁ(zé%ﬂﬁ*&rﬁ’a%mh@‘f&ﬁeﬂt@%r'tﬁé dpEenstasd s of
various ani ons and 10 Al, SLC26A2, SLCZ A3, SLC26A4, 35

SLC26A5, SLtmdag ce SL@BWPISL@Z@A@ wherectbegel] in Hhigh sDepdanAty trasPOgAl is i

exchanger f g&iitdng eftﬁéé@edh?@@hxkék@ﬁﬁ}nsté:%ﬁzarﬁéé}m cefth: G ORZsbomiCié@bbrteSL C26A6
and SLC26A9, which are transporters droxyl ani ons and bi car bonat e

ani ons reguFSeWéer fletiypgyiEorg & quir}oraélataﬂﬁrg de a nmenbrane in a sinmilar manner
to an SkE€4 ani on H%Cd%ﬂﬁﬂﬁdh s Sh%@:ﬁﬂte se%b%@ﬁ?onat@h@s@éﬂe nlyBEONG celblLb26A9 and
SLC26A1 | are e ﬁcgﬁ( E nl:é 6Al }ransport ? té nl ons
and oxal at e %P Siessl sEheo ipanilon antias e SpRIPEAngsic el fitfons i n

order to takel Bpsubtid] etm dhhfbrrablgieanuﬁl@ﬁ%ch &CHGMdamS @u@&@/%@edaEH(SLC%AS

becone causat ve fac rolithiasis i,0n
| 0ss respecf?b %IE e rre QH‘{? 9 HeREE dddeﬁl h’B?Pi Slgslsgl agﬁgarbl ood
pressure contuster of agede encudﬂ@uhe danedqrol;tpeptfale @%AdCHUqﬂmﬁSbeﬂB Grebﬂafamdon

SRS 3 REFUBL AR e R s it

bicarbonate transporter gene (e.g., SLC4 anion exchanger gene, SLC26 anion exchanger

gene, etc.) has been artificially transferred may be given. A cell into which a bicarbonate
transporter gene has been artificially transferred can be prepared by methods known to those
skilled in the art.  For example, such a cell may be prepared by incorporating a bicarbonate

35  transporter into a vector and transforming the vector into a cell. Furthermore, the concept



A cell which strongly expresses a bicarbonate transporter is not
particularly limted as long as the cell has an increased expression |evel
of a bicarbonate transporter conpared to a corresponding natural cell. The
natural cell is not particularly limted. A cell which is 15used as a host
in the production of a reconbi nant protein (e.g., CHOceIIs) rray be used.

A bicar bonat Jranspor : strongly expre in a_ce be derived
from any ora A BRGWHGh e 3@@%3&% UPRSHPTAL S5 %crﬁrrrpaeea* hepeged

Speci fi cal | yacolnp@ssdi Ké&rub@éll@tlﬁ \&tlﬁcﬁrtﬁlp@ﬂb@hoﬁaﬂcaﬂﬁmﬁie rttaﬂ@drtérrgaﬁe ﬁersgﬁem SN

i ncluding a huma rodents. such E) a rat nﬁﬁsﬂ%é mral s
such as a cAFTYHSHAWeEons AgtiAtoq F?glr"g %J"r a?ﬁﬂn%re tefmatlB‘?arl ??“0‘% uch as
a chi cken, W@%mso;@ht}aahamzawnaﬁemaﬁspam1@&0@@;& exp&@ﬂadl nsects such as
Drosophi La; the bi carg g te. tra orter i S $refsge6ﬁﬂ8 i dehrved frc%nha human,
rodents, “or the s gr aé”s?“a‘?? %efrﬁ‘fgt i By frran &% r5tledny; fetichE e wher e
the cell i nfoﬂbwaigm\mm(a}atbbe;reﬂdoam‘graalts@@m@rexumng@nb@bstmedngl y expressed is
a Chi nese hanster i car on%te transg}grter is

preferably derived f?m%e‘ﬁﬁ%a B?IY%fPrtier&atV@rg‘ TR AL FIURAT B ST Shgl v

expresses aSBQdBMNI@rat e transporter may be any cell, for exarrpl e,
eukaryotic cell h st cel Ls rokar

such as E. coil arrg B. suﬁltmr%?]inbapoy@em% %C?lg}bar)?n a%‘hf}"n%’d cerre® sed‘é’ é:as CHO
and COSl1@el fremaheamiseakid Lh@ncehs ssoam i §20 ID Ok by yubstitefiey dadion | addidoer t o

prepare a dSRULCHARRYBALIHG0EShhS B LORKE o PLhaRPLE Bl RugBRE |

encodi ng the desired polyp e such as s are pre
As a cell whitohty;strongly expresses a bicarbonate transporter acell into

whi ch a bi carbon ¢ geﬂg ﬁrﬁh

SLC26 ani on exchgrt:ger @e&ng&%@%% grt@egehﬁvmg .E‘r. Ci a y anﬂ'rgerregprray be
gi ven. A cehpmplagyowitin the hmanotricloseqpmnett as shoveminfdiQ B2 Ngedenth g howrgiSLC4
artificigll Bﬁ@){&ﬁ %%Iraeﬁl\,l@an be prepared by nmethods known to those skilled

in the art. or exa a cell may be prepared ({ i ncorporating a
bi carbonat e 35t r atéd p& DI havise theameleaside sequende v shown sy SR NRelvect or into a

cel | . Further nor ee) t B&¢QRGRA! H&xz sCt8| 'EN‘A”EO IthérPrleﬁﬂﬂryatobzi AP RRAL he

transporter gene as been artificl a transfe enconpasses ner ein

cel I's in whinBHeotide eﬁw@e%ébwbmcs&m@rﬂ@el wndgr et spndiisneandyst geedss a

activated by, d@l%d gLComnibeekRRALANk§ee, for exanple, International
Publ i cat i on 650% so t hat the bi carbonate transporter is strongly

expressed. 5As anT ©aceRh Pl DdraniogSrchigaare agtyth ENQORRASISAN Ay o ke el |

any one of therfad SO er@'Nﬁﬁe fnediut @nd @%reﬁﬂﬁ%hlﬁﬂhrﬁ@(ﬁtﬁéb@r@te%orﬁ&‘%@anger
may be used. DNA encodi ng a, pol ypepti de having the am no acid

sequence as "HRIHIDfrACe WS“?"S&“MG]"O“H{%) a DNA encoding a pol ypepti de
whi ch has an am n@he’ﬂL(dlﬁlﬁﬂ%ﬁﬂﬁ@eﬂ@jﬁbﬂ}e&nbgmfeéﬁﬁdfabﬂ)ll&m no aci d sequence as

show 11 SEQ 10 N % DR 4D ALt Gy, SShELLER &0 Licneandor ger 1 or
activitys isa pH-sensrtr(rchyea TINA, Riveschinniditesifyas W@d@&ﬁi@&tﬂeﬂﬂth&ﬂ%ﬁeeﬂmr e
o 2 0 Seaencs mmhaRkoiLh, LSRN, 8o RPNENce, Snal " 59,
havi ng t he muedlveofréeded GleandeNa’e waarelshehanges in BEGellDaNGH (ﬁH.l) can be measured
(Dahl NK. et.al,, J Biol Chem 2003; 278:44949-44958; Fujinaga J. et.al., J Biol Chem 1999;
274:6626-6633).

30 In the present invention, a DNA encoding a polypeptide having the amino acid
sequence of SEQ ID NO: 2 is advantageously used as a DNA encoding an SLC4 anion
exchanger. Besides that, a DNA encoding a polypeptide having the amino acid sequence of
SEQ ID NO: 2 in which one or a plurality (for example, several) of amino acid(s) is/are
substituted, deleted, added, and/or inserted, and also having an SLC4 anion exchanger

35  activity may be used. The amino acid sequence of SEQ ID NO: 2 is an amino acid



(e) a DNA which hybridizes to a DNA conplenmentary to a DNA having the

nucl eoti de sequence as shown in SEQ ID NO 1 under stringent conditions and
yet encodes a pol ypeptide having SLC4 ani on exchanger activity. 20The
concept of an SLC4 ani on exchanger activity enconpasses an activity to take
up a and SO42- present in the nedium and excrete intracellular 11CO3" and
borate in order to maintain intracellular pH honeostasis and cell vol une.
The SLCA anfegvensk Ohdmuger At i vistdg framm thre saense iefermegion of |Ihywen Adgl) (the j n

whi ch SLCA bcﬁlnfeﬁﬁﬁtlﬂf%ﬁh&yaﬂéﬁm R8Reth Af 8 chikBaAlEd a\tbi ﬁ%@da@%%lfcfh 25 is

a pHsensitive | uorescent Intensity i s conpared between cells

that have b@&kebéﬂe{z@@ﬂ, i the BkerhagiPepmressiered ?ﬁrn@yS@lGeaﬁaﬂqW OHA. &1 | s t hat

have been pgkfepamd MM b12&5TEdhitpahiege @é‘nBQLk am_@mm\s@ercsﬁ GHRBEGS i N
intracel |l ul ar Hoéng ) can_be measured (Dahl NK i_ol Chem 2003;

278: 44949- ANYE4S108; ihqega GeneRank| NM._§OHBATSschdag 1@9@1“127&3%”@%6 6884) . 30In
the pr esen}g GereBant INN, ooao@blﬂ gamad nGerﬂ%alﬁ@h‘meme'ﬂe 2@ VeBElfi$hh €GABhO gﬁlcg
sequence o van sly us enc .an

ani on exchaﬁﬁg%wgém E]é’é Ea‘i:rét ge @%%\gégﬁﬁd?%a S'aw;% g % % he

am no aci d seBMEBE ealpmScSEQldeHJth the séqleB iiFBrn@A6n thére@f]ﬁk%é@' registered @f

exanpl e, several aéa?]aseam no acid(s) i s/ are substituted, deleted, added,

and/ or i nseFioHs &l so having an SLC4 anion exchanger 35 activity may be
used. The am no &llethoBpeptidn aiohfhaSkarhino M sequiesiceateriaddi fri deiathinosifience of

human AE1 . Aside fromth ce.in OI’ITB.tI

count er par t STRTST ABTPER "bg%ﬁf‘[ﬂ;w%g%s Sption ‘?e 3t18ﬁ|aﬂé;gﬁkg@%r§m 295 hor se,
a dog, a wobie orancdiraineacid aesklabyr aafl iyeﬂ"has Shd4 hﬂnen b)tchmghae&uh@emﬁmagmsll}er ed as
T 1o BN A P i BE R0 D, RAREP b B TG G
dog; GenBankor&B3d4g 5661 chicich; or@ebr%hr(keréiMf&ﬁ 10RO refatudak en ! ‘SIGhBamk NM
205522, .and i 9833 S ove can
al so be lﬁsef‘fZC ﬁ%'ggﬁ déw&%ﬁébfcﬁgen@%rg -agpl&aflslﬁ Egeﬁ %e%g(?og’l{dﬁ%ggtfﬁb
sequence i ntampit inpmantshefr thef SIS athare axchenges derved fiom Wemamos titalikebades.
10The pol yp 0._aci I am no
acid sequengg&{zﬁp(siléag%gg[]lb%H b%%E%@TL@F@ W%%%‘ES’E@W&@%@ 4 el\&{r?géﬁ?agﬁiddl tion
and/ or i nseflt3BBNEGIBGoViE 2drandyBE amaposedci d resi dues and yet has SLC4 ani on
exchanger acti vi tXs LRabli Gl A 1o B YAANh 4O o %ﬁ@%ﬁ%@g Rpestfabanger

derived from hunan, nobuse, anzee, cow, hors i cken
or zebr 8P shngclipsalli prasvatent %WPQCW@ vorRtide carethedsaef migdaging mgiions into

polypeptides may be given. For example, those skilled in the art could prepare

polypeptides functionally equivalent to the SLC4 anion exchanger derived from human or
the like by appropriately introducing mutations into amino acids of the SLC4 anion
exchanger derived from human or the like by site-directed mutagenesis (Hashimoto-Gotoh, T.

25 etal (1995) Gene 152, 271-275; Zoller, MJ, and Smith, M.(1983) Methods Enzymol. 100,
468-500; Kramer, W. et al. (1984) Nucleic Acids Res. 12, 9441-9456; Kramer W, and Fritz
HIJ (1987) Methods. Enzymol. 154, 350-367; Kunkel, TA (1985) Proc Natl Acad Sci USA.
82, 488-492; Kunkel (1988) Methods Enzymol. 85, 2763-2766). Mutations in amino acids
may also occur in nature.

30 Specific examples of polypeptides functionally equivalent to the SLC4 anion
exchanger derived from human or the like include, but are not limited to, a polypeptide
having an amino acid sequence derived from the amino acid sequence (e.g., SEQ ID NOS:
2) of the SLC4 anion exchanger derived from human or the like by deletion of one or more
amino acids, preferably 1-30 amino acids, more preferably 1-10 amino acids; a polypeptide

35  having an amino acid sequence derived from the amino acid sequence of the SLC4 anion

10



15 exchanger derived from human or the like" ). Such a pol ypeptide
enconpasses, for exanple, nutants of the SLC4 ani on exchanger derived from
human or the like. I n Exanple described below, a nutant in which four out
of 911 am no acids were replaced (L88R, E693CGc V712A and H834Y) was used.
As net hods wel | -known to those skilled in the art for preparing

pol ypeptides 20 functionally equivalent to a specific polypeptide, nethods
of i ntroduckreangat derivehdiamhmpploy theplikelby addiyiohef ghe en. m@Eeamineargidse, t hose
skilled in pAg A 1@@&141190 REGPRLR ;?é?ér){lﬂﬁ@tlb Aol e tahcpﬁlg(lﬂ%ﬁépﬁ&q{a%ﬁ gnt to
the SLC4 anion exXchanger derived'tromhuman or propriately

i ntroduci ng anmmpat@dcsmenwct@nm fresm ghej agnineofici muQQE@Qf BiShR4 @R@h&ﬁ@é‘@geﬂer i ved
from human QéwEﬁ'ﬁoﬁt'Hﬁﬁlaﬁ’Brﬁhiﬁewé’uﬁfﬁtﬁgnwg)@ﬁ@ﬁo’% fminbaSM pRELGeLeh, T. 25
et al. (1995) Gene 152 , and Smth, M 983) Met hods
Enzynol . 5 108Ming@gds gore efanely 1- Maginogcids, vathasher Myap afigs. Aci ds Res. 12,
9441-9456; Kr anerAl\ﬁ\{n%rAgldFEs'i&J%s %eﬁ%&m@@t%@ﬂ&llm@nﬁ%ﬁﬁ' - Préfefhbl 3§Qn§67
Kunkel , TA (1985) Proc Natl Acad Sci USA. 8 488-492; Kunkel {1988

Met hods Enz i Fesidaes aromptated teeher apioaacids s whish gheinawreedithsiniial aminas i ecur in

nature. 30Sgge bﬁa'itpts %251%@%%&5 S?Ecxﬂoéﬁﬁﬁﬁﬁ btdﬁé nttbt@%t aﬁﬂtalatin s@atéhat@hﬁmtte to the
SLC4 ani on exc ang deri ved ke include, but are not

linited to, h¥drpeii éﬁtﬁoa@dh@wﬂg%ﬁ B, aftﬁnaé’)dlyg@at%%@n%q@%@mﬁn t he
amno aqpd $eQUENEX, S%n&JT) AR abilk Weban diphfic stdbehaﬁt@A,amtpmm@qﬂat@mg@r
derlvedfromhu%gr Ilkeb del etion of gg rmre(? g]o alﬁlds
preferably cidgow agoupﬁent mﬂ%éﬂ%%‘ﬂt& 1206 Ydrdmige adysgiith g sulfu

pol ypept i de a@m-dvaminig 8ide a0 (@CAH $BJUaGe dias i wigd of eabdihe R nRad aci d

sequence of the SLCA anio ger erived, fro uman or.the |jke by
SGdi 1 on of ABHE-<GRTBE SaRAIT RO Band B eritesidy WHrsB R i e et o

preferably IR N0 aghHN@dEGHIAS ac1d%ﬂﬁt}ﬁanp@blﬁﬁﬁﬂbhtdlﬁmg 3Me RBIE(H, Y H6 W)C@I@I
sequence derl veﬁﬁafrom aci d se(%blence of the SLCA anion exchanger

derived P r oRTRRl W%?OWH@"FF%&S%W@‘H%@? ution of one or more amino acids,
preferably 1-30 SEhasrtfaeraxeptd&d tHad @qufeptidenﬁsbhyarﬂanﬁﬁbmﬂs&queﬁcé disivedidan ot her

am no aci ds. no,acid re ue 0ob tat are particul arly
i Ced. P 8 cVigiR, s A e ndeoty dueiicae” Fifh ea oo HEPORH! aci ds
in which t heub’sﬂimmEOfO(fnetditendrél latninal acis) mamams dhesbldegmthacmmy&falms@imed

Speci fic exanpl e at u of C. i a

hydr ophobi c? g&? ﬁd @i[ ?%ﬁ f"{%[ Wt 43% '\/ﬂsa(gﬁéf@) %&%ﬁgéﬁ?r ¥ anm no
acids (Rp DJ. &ISniEh, MONEe]eicQAciqy Rbsedfch ($9m)d0'6487-65ﬁ0nWa@|Adst aM $dienac22d| | phati ¢

side chain (G, balb%dlgﬂﬂ;%rgi,ahq,a?ng%’@fcb%% Wi N ARy hys%r fggé 1952 79

group-containing side c ani no acl
at om cont ai |6|4®ﬂg64§b):le chal n (Cand M, am no acids w t h a carboxylic acid

and ami de-cont ai nM"Qn H{%?th{élgggﬂ?’\{ﬂs gh Qe’ or%rg%nﬂg\;aga réé&r(]ih& e

base- cont ai ni ng side c amno ac _
aromat i c- conddedrd thy Sétheantm@ccha(xget,r detivey ﬁamdhun)an(drrthellﬂqaaa émmh@gkypemide

one-| et Lgr %ﬁﬂ@r?su%%e @ﬁf%o@%&g‘%}%ﬂ derived frona h{l t SR rﬁeﬁrn)g }v%]g t

pol ypeptide an am no aci equence der | ved Troman ofi gi na am no
aci d sequenedusiyn pebieitide &t doowoged wE rhe&LCd@m@n iesthangstl dértved fomrday or the

SubSL Ut § Ok OhnP8fer ol B e LD el IRhtRBLAIDERLAG: Rahefidats geti vi Ly
of the original polypeptide ( ci . USA
(1984) 81, %B6EDE 5686 en@glngélpe I_p@él anion exchanger derlved from human or the like in frame

with a gene encoding the other polypeptide, transferring the resultant DNA into an
30  expression vector and expressing the DNA in a host cell Techniques known to those
skilled in the art may be used. There is no limitation on the polypeptide to be fused to the

SLC4 anion exchanger derived from human or the like.
Examples of polypeptides to be fused to the SLC4 anion exchanger derived from
human or the like include, but are not limited to, FLAG (Hopp, T. P. et al,, BioTechnology
35  (1988) 6, 1204-1210), 6xHis comprising six histidine (His) residues, 10xHis, influenza

11



20 J. & Smth, M Nucleic Acids Research (1982) 10, 6487-6500, Wang, A. et
al , Science 224, 1431-1433; Dal badi e-MFarland, Get al., Proc. Natl.
Acad. Sci. USA (1982) 79, 6409-6413). As one exanple of the

pol ypeptide in which one or nore amino acid residues are added to the SLC4
ani on exchanger derived fromhuman or the |like, a fusion polypeptide 25
conprising the SLCA ani on exchanger derived from hunan or the |ike may be
gi ven. Suchhanazglstion (Ha), yqlmzpta ahgc fr&nmt;rfi’dé/e(ﬂP trigrhdne pRITY faagimont, Exlganger
derived fro RER e h Such a
fusi on pol yipIJgE)}'fE %%e% t%% §\%E)T an“%en E%gn}?thp%k Eag’nX a 1%%%@%%120%-% %h?en?&

ani on exchaﬁ@rendghmﬂedleﬁ mﬁm{ﬁﬂ) infheenta lhmwggiutﬁmmﬁé!’&)rwmmumg@bmim

encodi ng th o |tant DNA into an 30
expressi on \glengtt%%? é@?@%ﬁs&é%‘mﬁ%ﬁﬂéﬁiﬂh %r&tﬂﬁg\/[ﬁlg)g Techni ques known
to those5skilled Anomrmercarly amlyblbeemsemodﬂrgrewcé poelpnmldbumﬁrs@d tcothe @anet he

pol ypepti de lﬂ{aﬂgﬁ ider iy, n or
the like e&c8d19§thtv:§§%q esg%ﬁm po yn%Hﬁ) to %lﬁéséed tegﬂ%eﬁgg@Lt%WZm on
exchanger délieparehSmeﬁeldmmpamﬁﬁlWépb tldncl ude, but are not linmited to,

FLAG (Ho T. P. -

corrprr(sr ﬁg Si X hrélﬁltcfmatmlﬁ @ggﬁéﬁgéws%léﬁme%#é%é ]p(r%éfﬁﬁ gutr nin
(HA) , humanfusctippallyf mgwkm fo \asspecaﬁ’c fpolygenside is 8l @R fusing rttfnﬂlybrrﬂrzarlcarg
HSV-tag,gE- {e@Huqu§Y§%r§6E U@FQ Mtﬁ&qﬁptlonhgkznh%g 9@7@5@“&615‘ S ﬁ@ggffﬁﬂép B-tag

protein C fragnent, gl utathione-S-transferase

hemaggl ut i nk#b- (Bess, 198 nSbese bkillied lédh%ta&nﬁoﬁ%g?l@ﬁelifss‘gﬁp a?cp&di digdly and
mel t ose- bi n%rﬁrgog%m@rhe ﬂrh@%’aqueéé\(@gnﬁmqnarhbg gvarthabtezr gﬁnﬁeaﬁgrrggl ng such

pol ypeptide is fused %ﬁne encodi n ani on_exch anger derived

D e BomRan e Fie Biscq onbat MY SHERE S 18 Tembead saiotcy
prepare a f ?(ﬂ Gstpiiel YRRASHate equivalent to th\SLE4 hESN Blch¥R MBI &R BYRad & t hose

skilled_ in e art for 1QIreparr ng pol ypeptides functionally equivalent to a
speci fi ¢7 pofgpbpiomahal BNA net hod using the hybridization 10 techni que

(Sanmbrook, J et atybrilyRhismWoAditides Y iftidRd MUA en®dihg 2 PoBBepti€®hflctRREINY
Har bor Lab Pre&e te1989 Those skilled in the art could routr neJ % i sol ate

a DNA hi ghl RGB! B ALCAEPeR exhrpgesdegvrefram unay or thegss £33 bregp 5 the
SLC4 ani on e@r&rbangethogé%mw@dl fhe @M NEYFaRar] etlbﬁ sltrln@an Brfizafbh Ediﬂitrow

sequence or art thereof ol ate p des o]

equi val ent P’Gy Heva) Oﬂﬁmﬁenégﬂ%‘aﬁ@t&n CH&&‘%’@ ‘%f bfieRg n%to{arﬂigé%ﬁ@ li ke

f romdf[ hao DM‘l% SDS, p‘rgfera]?iyb?[)f’@l Z&T?SH] arﬁibﬂ(ﬂ%]f fDORS Mﬁﬂehﬂrﬁﬁhﬁylrﬁ@ §nﬁﬁﬁﬁt h

encodi ng a po epti unctiona equi val ent tq.the anger

dor Lved t rolARERITSE B¢ RS | W8 i lsaap BB SRImur 6 e

E killed in Dhe $iDS.. rler rﬁmrmiéc&nonls Qm/t}&tlfybig@mi)n Wefadk?ﬁtlmmecbﬁﬁtcbnly ons may
e given. L stri t ridizatio n Ions are r exa 42C, 2 X
SSC and 20 @ﬁf‘? B@gm%r}‘rg 8@[3}? 5 r}%\%g 8 Y lgw 19);’”%%?’ "‘@3"%‘1 df erabl y,
high stri ngé:nhver;selrsr,drr fis @ap&ctemtyatbml)guhumrDNﬁmmtﬁmﬁgmiomoldgygre sHitained g nite

condi ti QBs. DS, Und as the

% h iti
hybri di Zat i o%br’tdlzantf)délr %fnﬁFrgmre B %%\‘E eé ﬁﬂ‘ﬁ Ve nrfo Mgﬁmeﬁﬁe?%rﬁnb%ﬂéﬁ%laogy but
alhs ;) DNiAs ;Apmrahtynbﬁ/fabmw (socho hso et am:aenrtrhricms)neiﬂact Genyengsmdyyof hybrifligatexpect ed
at on
hybri di z;tl gﬁgsge@g%ﬁa lej%}eE cwlg%ppo&nﬁdg%ﬁg%g%&%%%?g%n pﬁ g?% %r ature
but al so a pl ural Thepolypertide enspded by adN/aisolstall by tlewdehudimwronslynqaésfw t he
stringency Hévfeh’/da/ '0@'&&@%91010}2%? rhﬁ{fzhly fd 151%" %Bx%ol@é} v Ui sﬁdﬁﬁ 81?&{ ately

sel ect thes actors to re stri %/ ypepti de
encoded 3By gxchpoger desived Bempbyiman @s gheHike i &rezaenm@)ncl &MeTIce U eke e ‘H@g}e 70% or
mor e honol ogymahed” ysialth Yisdafy ol.ah nktr?ér%lﬁaxayfwﬁrerbrmlg%s‘ﬁ)s%nm Riinokily,

exchanger derived from human’ or the ke in e amno acid sequencé, The
term "hi gh HOffolPEEybly &Per er tporasheaiolagy.g7 ¢ defsprigating ndfl Bgyhomiiasyeplibl y 98%

or nore hO”PJ)]?;Q;}SﬂdeE‘QB@aIE&ﬁErﬁH@s@h%d%%f%r WP 7 €and QA A0D- 1 FRtoc. d@fiexggynat i on
of the ho 9&?)0% 2%a7t3pes the al gorithm described in Wlbur, WJ.

and Li pman, $ mappgfpllowed’  USA (1983) 80, 726-730 may be
fol I oweds The polypeptide may vary in amino acid sequence, molecular weight, isoelectric
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35The pol ypeptide may vary in amno acid sequence, nol ecul ar weight,

i soel ectric point, presence or absence of sugar chains, norphol ogy, etc.
depending on the cell or host that produce the polypeptide or the
purification nmethod that will be described |later. However, as long as the
resul tant pol ypeptide has functions equivalent to the functions of the SLC4
ani on exchanger derived fromhuman or the like, a DNA encoding the

pol ypept i dePeiai PBsdee ofsabeencsof svaarsbains morphelashit dio deperdpg ex dhepel or besen t he

pol ypept i degfpf p}daec@{hew eptiiéeqt i:h@npdl"l%czﬁ?éﬁrrﬁgtﬁ(%j tHa{‘ v@ll HeOHRENRE Qatk:e- 9
Escherichia_coil), a nethionine reside is added to the N-term nus_of the

initial ani FOWEE@s bagache esdrnimobperidy basguncgans %‘éﬂeftt irethp Bingtisepeithe i s

expressed i Q1 @4 eMKAEERInBer dBriEhd frofh HHRIABI fha Bk & DNA enbdtfnd¥nd SlyPepitle 8t gnal
sequence_is renoved. These pol ypeptides can be used in the present

i nventi ofl. 9® Usqdnin the pspseRclvertion e fior srample whepnihe dolygentide ofribsspeezeniini on

exchanger, ﬁlv%nh@ék%)ﬂﬁseﬁ ea Prok b EeRRRG o amm@eﬁg iddedO 1
may be used. Alternativel B DJII{IA?(St (éit? hybrl di Z?Z to DNA conpl enment ary

to a DNA hald & Nﬁenwulér%tbr deﬂeefaee%ée 2SRt ithe efﬁ@ep@er\row@n dhtler

stringent cgalgjpéphwa @;ﬁﬁsswﬁn Nk e@egowﬂeﬁrﬁﬁmﬁe cBIBY tHe ON-RiethalP QAN
ows the nucleotide 15

exchanger activity, be used, S
sequence of SWWHISAEEOV,QQ dEhese RaPER! e%‘@ﬂglo Hi’?é"]'ﬂ‘f’ PRI PEAUYY human AEl, the
count er part | nf or iethé PRseab Réntidn NABUSBNAZentd@ling @ smttma@ieehm@eﬁ@\m@ hor se,

a dog, a wo a.chicken, a zebra |sh l.i ke ha re tered as
mouse; GenB ?’r P B e@@%e Sefugnce rﬂ%ﬂ%ﬁ%s}fnﬂ%‘ﬁ%ﬁ % ABEABANK XIM
00115 1[:,53 DO wlﬁelmH}%ﬂiieﬁMaMB@E plafdgey to@]DHB&lIKEQ% ARAQNAT &auenE@g;
GenBank AB242566, . : Bank NM 0Q1048031, chicken:; ri.k NM
205522, andaiﬁwa#@é Héﬁ%eﬁrz RRfRgeapditions And Yotepcades a%@m'ﬁg 2f%ve can
al so be use](cSLC@Idﬁfbh esrblﬁrﬁganacﬁngexﬁsramesea CSEQ&DSNObe siped the AGEedtibe ]
sequence i nf ormat i t her en istered.in varr us a The
oA encdai e iR RO, RS S Gbb Tk dRor TRt R AR DR S o
25 product mmmt@ﬁananﬁemtrbeabquohmpega;adeaa;hmq:ameerah:edz ahmseead&g,uatvdmﬁra t he

i ch st r onglige b setas A e EERE TR R M PR B B AP e STcs

ani on excharﬁ@aeBarrhymfalﬂeZ(émy dhonpmzs; | Gerdpasls KM DSlléa:ﬁablremof GemBadk ng an

SLCA, a0t on SKGIATEEL ol almel " S BBad el BREN o 1
shoul d 128 néleecBamhdﬂM @agorr&ﬂag elsclqetmeGBthlksNMaM% mﬂ mbta(ﬁsh n@e@anlSLC4

o on exchangnsetie, Y, T8 URHRGALE Jyed S5 e ;3oRUE TS Baeec, G e

exc hanger rrwychb@eprcep alse Ue byed sinch thd sedomussrinfoonatine slere@ﬁhasltech reglstmaé imrt. For
exanpl e, l;g]gA e prepared by preparing a cDNA 35library froma cell
expr essi ng an ggl%aén‘%gon exchanger and perform ng hybridization using a
part of the DNA sEepléNaenedingan SLCA asion echangerran gensed & the in @E@rWDﬂm 1) as

a probe.,zTh Q%l@nl r § e {

descri bézg i ﬁr Sa (%E &\E.'J%dgm&gPﬁldg Bésrcﬁ?ed e on?ﬁlgj% %o? QNApgﬁﬁam%-iar bor
Labor atory PLE4 <mipn ggdpnzepInee bp asddvinlthe creation efrecel] which BRmalyi trpeessps ARy be
used. It isgpks %n@x?&&h&iémt ?h@bﬁﬁaerngocﬁ@ean%4eaﬂﬁ9@k&91§f‘m§y k0! PN

exchanger by g}peparr ng froma cell “expressin ani on exchanger

synt hesi zi n@s N gbit BNAPaMY fcnsqding baas?é&?4cﬂﬂlorlr%cwrs§éefenéhe BNAgpaydtecs ani on
exchanger ( @or@xampRE@cbRANGhthdslzed 88E afEVA OF Sthigic PSR 4t cﬁélmhil%l_ th&@ePNA

ncanadD. BV hAr oy Raned AR rn i bt VAo QUqUER 5B CA PR 1 an

CDNA, it is eléhaRf SHelIhRA iy Aedetiniiini@ed:ibe sdgt@ias batd omthe G%eﬁrﬂa(?ymfgdieﬂg an
SLCA4 ani on ex hanger and to obtaln the am no acid sequence of the SLC4

ani on exchaff§ Further, by screening a genomc library using the

resul ]E ant | f:DNA asThe IDNAlaﬁcodhlg ah SLO9 Sl’ﬁblbéxehdn i 1ﬁ69|b%tp&pa‘egﬁﬁ@8ﬂ16ds%n
Speci fica

the fo ocedure ed Fi st sol at ed
From cel I's. 14 Hessled et M e’é%rmleei*?% $E Eievail Bh PERERARGIA For ¢ he
i sol ati g8 Ofllbﬂ’ﬂ\iﬁom a cell expressing an SLC4 anion exchanger and performing hybridization using
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15 the total RNA is prepared by known nethods, for exanple, the guanidine
ultracentrifugation nethod (Chirgwin, J. M et al., Biochemstry (1979) 18,
5294-5299), the AGPC net hod (Chontzynski, P. and Sacchi, N., Anal Biochem
(1987) 162, 156-159) or the like, and then nRNA is purified fromthe total
RNA using inRNA Purification Kit (Pharmacia), etc. Alternatively, inRNA may
be prepared directly using QuickPrep nRNA Purification Kit 20(Pharmnacia).
From t he respit aithe PRNMN/sequemd/ofiag SE¢Aahies exchdnggsiersy SEQ BYNPs &) asragmeber i pt ase.

Al ternative THERNA, ' ' i se

Transcri pt aslljge (i:i r st1 _r%??fraa??e ?W%;ﬁtéﬁ%ns# % bﬂ?}eﬁﬁﬁﬁﬁﬁ%ﬂﬁcﬁwﬁw ot
is al so possldHelequsr sSioningsGaid Sariez Haphor Lpbama Bresditihy Alemativels' 2 RACE
net hod (Fro erciM cDNA ﬁ’t;raxg![maglbgﬁs r is_aN@kE?si f % repaﬁg'the Iﬁ@ﬁerfcénﬂ%gn 85,

8998-9002; Bel yavslcy, A , Nucleic es. (1989) 17, 19-2932)
usi ng 5' 3 AnphE4 miNDERhaRaETbY reparing] BoRd dem)a ceh @xpessipgren aked aten ¢xchasgert i on

(PCR) W th prifBLiSe oligo DNA mBleEN Halc@QURRIDIOA sdgliRE 654 J1 4RAiBRBEBheEr OM t he
resultant PCR product and ligated to a vector DNA t hereby prepdare a

ot
r econbi nant (&8 ID Nek Ty ead perfgraing RGRovringcide phgoPNAFuoleyles %Il% BUgers (. coh) ,

fol I owed byt}@%bﬁﬁhﬁlﬁrgaaﬁhrmﬁ&h&gaﬁ SOk MbrEscha@gdrher eby obtain a desired
reconbi nant vector. The nucl eotide sequence of the DNA of interest nay be

confirmed by a knidWherndy risterminmg the nhejeotide sedryssuel B trpybant FRNA tikini nat i on

met hod. 10 possible t&8etdri@i therallof Mo AenSRAMYAN SECP hinibh SRRIng 4R Bbta@N
efficiency can be designed for the DNA encodi ng anlﬁgé}?spam_on exchanger by

consi der i ngthereniny agliAwRcH et he 3bh4 guigp exchangsr ¢ furt ISCTHRE 8RGOy
iép;i)SSiIO:n giﬁﬁ@m&i %%r@ul@ic@ﬁf&asﬂﬂﬁﬁe@%% 'm@toﬁ’m&ﬁdgehmﬁilm_b9, pd_f, g

- . ur er, e n 1ng an anl on .ex an can e noditie
usi ng commerci al | épea@g%w@éﬁq llowng prederte MY Re bR ds TS dsoffeddigan

nodi fi cati osgls] tiveles dethe Bk expredsinpOdn TN dnfd ekéhanglt. 9 E%E the fsolatiblof BITAI Ct i on
enzynes

Ll nserti f synthetjc oligonucl eotides, or appropri ate DNA
e agments e e R s PR ey Ko ethi drt o broSaaB AT et aton (Vo)
and/or a tehﬁihﬁat('Cm'fg\A@j ?dom, (eTiélé\aBiEF@émMryTl"i@P) 18, 5294-5299b1&h@N&P€n1@ad&mhg an
SLC4 ani on changer. sSp. i nc S .a,.DNA whi rpdrzes.ta a DN avi ng
t he nucl eot f@@“&@&@ﬂﬁéﬁ%@ﬂ%&%%@%k@ l@lﬁﬁ%’%ié’f}hﬁeﬁ]&eﬁ? '8%hdi ti ons
andhencodes N0 lisy peiiicd (femfj tHentotal QN hsgngeqmm' [Peﬂﬁcatialin &t ({Shﬁéxaﬁﬁ)l,b@ﬁ. ]
exchanger . Stringen ondi tions can. appraopr.i.ate ct.ed. .I hose
Sk od T AEnAES RRAPD B g Hraped By SRRE ARAR P RRE SR it " o
stringend c@dimacaps refer to, for exanple, 42C, 2 x SSC and 0. 1% SDS,
preferably 50C, 2.x C.an . 1% SD re f er abl high.stri.ngent
condi ti ons may beFrgrélIStﬁgtr%SHEa"gi“é%ﬁ‘gt &l’lﬂ%/g%tm@%gla?dt P2 & %’? t”ia?)s,c“q i
exanpl e, 65 ABem&ivelySSINAmMhyhelyntBEGed Usiter kithveseascAMYi Reverss  Tramscriptase

bvbr i di zati - ; hi
b2 obt a1 nea frREakE IR Salhésscy RefRALRRG CRPORMING. ThADAL, BRERE 897 TR
derived frosyntiesios end ammgify cRRNAcardioh tootire SBRACE Didthod (Frohman, MedeetRNAS

<ol at b i . ' | ; : _

soquence’ | YL TUEAER, SO SRR IS SR iR, B RN SRS ) ¢ om

human or 20 (1988 17 R4 9-295 uphsS' e NING ER R ALICK it 4 Glonteche wudpoligearass Flam

i ncludes a RINA;WRDE ﬁﬁﬁ?ﬂ?e? a polypeptide functionally equivalent to the
SLC4 ani on exc O\zg{{ralpelp‘glerl veds'from human or the |ike and has hi ah_ identity

wi th a DNA encodi fA§Nrisagsieauolaneres isprepaga dom therepuliar RGRop liggted he

like. The tef Mechir ONA BaBdrkdyYprepaff SleSonitfhatSwiok Y 136 Y@r i REEaRERICHY |
preferably 28% or no referably 99% or nore identity. The

re honol ogy, nore p .
25 i dentPt y het (mcﬁe@?, é@%&%@ﬁé‘é@wﬁﬁ restag pAOSS e ARCERPY bHBY 3 desiedBLAST
(Karlin and rédbibifdhd bectde! Ofhe n¥albdtide S&Bbhce SEthe DINBLofIfkeed fidy D8 (anfirh@PS) . Based
on this algorithm 1rl)ro rans S(i‘ll&h as BLASTN, and .BLASTX hgve been devel oped

g . .
(Al tschul ef kagwn methqgjich gsjthy dideosmuglepgida qigin tegripafion (WAL nucl eot i de
sequences are anaum(zjllaga ﬁm&ﬁ&%@h&éfaa@m@ﬁr i&pﬁﬁﬁon éiﬁ(}fi;é}{&?'fcﬁf& dB¥nddcfoset as
score = 100thaer1)q\l elgcodi?lg gltl §L64 %nzlbn exoc an%ér r;rpoogéideﬁgg (tzl'le ﬂ'e(c:luency of codon usage

35  inthe host to be used for expression (Grantham, R. et al., Nucleic Acids Research (1981) 9, p.
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30procedures for these anal ysis nethods are known

(http://ww. ncbi.nl mnih.gov.). A bi carbonate transporter gene to be
incorporated into a cell may be an SLC26 ani on exchanger gene. |Information
of a nucl eotide sequence of an SLC26 ani on exchanger gene and an ami no acid
encoded by the gene has been registered as GenBank AF331525 (human putative
SLC26A9), GenBank_NM 052934 (human SLC26A9 variant 1), GenBank 35 NM 134325
(human SLC26134\ aFurthet 1y DNAepRading v SLE4420nerghangal @pameodified pesagk
NM_177243( mBdisRersixiiy’ SAdble FRNBAASVANRABRS S Eklh ﬁ&%ﬂh&@mﬁﬁéﬁ%lﬁa&de GenBank
AY240023 (Drosophila S1c26d6928), GenBank AY240022 (Drosophila S1c26d6125),
GenBank AY2RG0ZTE 0Pk d8tiehi Pa KZEEPEJHTDICSIIEHD CORBIShK IABOSH 455 syndhetic

S1c26A6) . Thy uaéaﬁdé%p hé%é‘ TE RaBE&hs, 3808088 BikeRe dn s ARGV Bf GAN be
used. 5The encodi ani on- exchanger be’ |nserted into a

n
vector. 3 1111““1“%@401@h‘g‘q}@%@m@émmﬁa&mb@d%wg%%gﬁ is preferable
that the vector hag ENfAeBﬁdogﬁ% 'aﬂnSIQ(M QIIan (ex@l'ia!héerseﬂsot %Iudéshs YR WKich S
largely anplified in E. DH5a, 1-111101 and XL1-Bl ue) and
prepar ed i nhybsidizes Qa4 szgﬁae aw%@tlg@ﬁ@ge%ﬁs shavacini 5 1 AVt bpnds E.
coil (e.g., selhaet ERRiHShPNRICNBRRES ﬁo%&pﬂ@é‘ﬁbﬁcﬁmﬁllﬁ edquivalenttd #NSOE4 anion
transfonnant 10 with sone dr ugs such as anpicillin, tetracycline, kanamycin
or chl or anpFE&ARESE ). Exanpl es of preferable vectors include, but are not

limtedipo, M3 Vﬁﬁﬁ@htscorﬁlt»@lé/@ﬁlt @é SpproFReR2 sel&%duasmosdobmmadmp{ﬁa afCr i pt.
In addition.t the e vect ors E’ BgcgtDI RESC[(E)&E etc. 'ﬂ\% 'r:ltgrrerat ed
when the velCWAings 0&§§*H“pf%r°‘f’h°‘ NN SERANHP tHRgeHG CudiipRgaTe fting
off the SUb@)l:aQ{p%jéIMXm&dtd”IMSBStlﬁéfeﬂaBIylﬁsed 1 esSChsd PUYBIRE More

produci ng 15 f. the present ntion, an..expression vector
i s especi al Pf q@@f@gﬁ@c “é’ﬂ I‘@éé‘?aﬁ% F"i cgigﬁ siriggoh eUAigaes Tefere, for
expressi on vemiphy 6}5‘1’ €f enab$Q ahdrs. 11'/J13D&bc1\11&ied&fe§er tdpeitiofsead the egbridizatibat t he

vector i i fi in_ E. 0| and. it . ref r abl er which
veotor s amplithed | nafustOlhan dut (n 230 PRSLREA0 S BeB O

XL1- Bl ue, ea@)vc-dbﬁﬂﬁ’edp]DNm}whbh bWaidikeets preferabigt aiDNA 11&8&)1 fﬁyﬂfﬂ.natﬁré4e B46;

FASEB J. 9@@ 6,, 2422- Zfﬁy% araB 20 pronoter (Better et al, Science
(1988) 240, F ERamysopya promoter Specific exanpl es of such vector

i ncl ude, in addi tTlase DOIAsHadazed bysImdd@zbmeecthaﬁ)ﬂl;‘t héFhahigih auddotide

oy oo SR EE e A Bk S oiof eSO e skeBaf? Rbsved i iomen o g

sequences f dwr liel yiepDiNte eseding tanSLCANMigon ehadaRisr pisb yipdyles deDNA whiclbe
produced in pe I E .coil I [ I L P. et
al ., J. Bact }éc,{&?%sl 4 }B él%ﬁt%@ @%@Eﬂaﬂgﬂ'}lwﬂ&? t‘Eth% §L %@O%g&gﬁ% er(d Eved ﬁgorrllfcl:e for
pol ypept i de hswar et thehike andtha@djighudeomyoﬁlﬂt ahBNAem:mhng ht (SL624 Iaorsn eEcélIaJIlgerray be
performed, f , C . it ation.
I n cases \/\hefgjéveg)ﬁ%gpl{‘u%%melw t%ep ﬁ(g'r aI[- ﬁ’%ﬁﬁ%ﬂd ?ysn%%e u\%gfggg JJ%)(?& for
produci ng ah@goldgs prefediblyo?8)perpniérd bomelogydere fiyeferably 8% nlorevidensity. t dhe

- BOS
(N b1 & e ki (R REBURE GEha% S eb‘%&%‘i‘ﬁ%@% 51% o AL 098 REE
cel | - deri vedlieshpk @5@“ Ovatly deacbrist. (1654 90: 533%5& G- BXG baB:ﬂaﬁtf:bwalthlaglgeuquesa on
Syst em fr Omp%r)s WA s RBAGTAKEY BL@S@ﬁthagéaﬁe'elY Q&e@%&f (@@@dhﬁlrlet ¥ef Wl SBI&I‘I\ENQ ,

pIVHL, ni mal virus-derived expression vectors

pAdex chv) @Es? 3r i rlﬁ%))deWb%ﬂJcéﬁ,@BfﬂeeéeﬁP‘ﬁﬁesvéfét%Iﬁ%fze@eb}’gB% fﬁp‘ﬁé‘?ﬁ) on

yeast - deri vama%ﬁt@@mws@msé&egmo aﬂlmmaq@pn@&@e%n&bt $pe@fic
| nvitrogen; cil] ubt i | %erl ved expr ession

and
vectors ’@e @roce @@gghesepq@i;qgwetho s are known http: //WWW ncbr.nlm.nih.gov.).
A bicarbonate transporter gene to be incorporated into a cell may be an SLC26

—

anion exchanger gene. Information of a nucleotide sequence of an SLC26 anion exchanger
gene and an amino acid encoded by the gene has been registered as GenBank AF331525
(human putative SLC26A9), GenBank NM 052934 (human SLC26A9 variant 1), GenBank
35  NM 134325 (human SLC26A9 variant 2), GenBank NM 134420(mouse SLC26A0),

15



When expression of the polypeptide in animal cells (such as CHO cells, COS
cells, NIH313 cells, etc.) is intended, the vector preferably has a
pronoter necessary for 5 expressing the polypeptide in those cells.
Exanpl es of such pronoter include, but are not limted to, SV40 pronoter
(Mul'l'igan et al, Nature (1979) 277, 108), MWV-LTR pronoter, EFla pronoter
(M zushima et al., Nucleic Acids Res. (1990) 18, 5322) and CW pronoter.
Mor e pr ef er GadBank NM_ VBB anoat SHCHED)gEeadanlt AlY24@R& ¢Drasgphila 8kedédd70d cel | s

(e.qg., drug.resist n t hat. e LSCKI I nat i L5 h dr ..such as
neonycin or Gfr?ﬂ%) %@%%O@aﬁ% Oéosp%g \S@%dg?g)’haé?n%&su’ég&pg)\ré%%ea?rloé)gﬁl}ancl ude,
but are not Sk2ibt 250 GenBakMN¥240pDRDroBlaREZ6dHBR); GMVGenBaRRSRO%HS (301P13.
Further, wh bl r QN ' e ' acel | ul ar
il 111 cati SEHT S o SR by o EnChes b LR BE2E D) | LT
met hod nhy be usékhe DBfA efcbding amrfld"4GIHON eedhiasger mekbaigseetedinty asiectomci d

synt hesi s pat hwa r i . ne . t.he | ack
(e.g., pCHO1) i sy\ytﬁ.'r%élggl%ge{dc,eﬁﬁéélegl\?\%gg %ﬁbﬁi{% P%iﬁ%%n%%h%ﬁ%tsragxat e
(MTX). On t teplieatioreorigie(fiel;”) sihidat thesvectat is lasgelxammdified . ofli (g.2g@ME0HDHSAL er est
is intended be u LN wWhi ar I yi

expr essi ng E@%&%ﬂ?ﬁdﬂxgn%dhéﬁg#%#ﬁ%% q%ﬁ%y?gihg?%s?n%%)%ﬁ%h?e}i Vect or

havi ng the tasioroet F.omlideggidmgotsiBudgénes that epblB)disciiwintiinn ofdphiferatanion
origin, ;@ rophi Gl QR Eﬁ% rhsdﬁﬁ%ii!iﬁﬁl, febe o‘i’igé,y%[ﬁ%%ﬁ 88 o2 QniBARBMALYS OF

bovi ne papi |l omavirus may al so be used, Further, the expressron
vector may Ewrmpdsof pedfesdiamcornmelinds butfase nefdimiited yo,Ad1L3 yrstoso pYCrvigeidér  of t he
gene in a h 5e 2 S kelsriepg! ude,

But ar e not T e B R L e SO Al G,

t hyni di ne kPRases paide amerated: whenthe vecsarisispetog thamrivesesi ssysieaing beBHiA

t ransf er aseq{FGARPbIF HRQRRIERE JONRY dRaE PRV E1drAUEed RS e 2afpaR })rogﬁdﬁ?g ,

The host cell into which the DNA encodi ng a_bicarbonate {ransporter (which
may be ihcotserkpetids pf the presenb yention s mpreayanetscios istareciglly ueti afhep

limted FoexRXaBPIEE doli iCRlhd @l héakhBlRn aREDBRHrefe@bly hallBé BSveliRQHbed f @ DNA
encodi ng a desired pol tide I.s transferred into a host cell into which a

pol ypeptide is t erre .
DNA encodi néaBiresise dialdBhvacior ispambpiestip &r calis andritalsor REcierably hs IORQIETWiSeh cel |
can expressidia Hicrar Spradsh ih FARTPRER & IVEIob apEy HBWI 641X eads, 4.0, 18

i ncreased product 'ﬂg{n of th e cell into
gd

e desired pol ypeptide. Into the ho
whi ch 2 DNAPRRSGEINEIS! 8 SAMEOMAS ¢ e PORTESERs) (1BALe GHPEH2Th 90
encodi ngo CSpfanmter (efteratbll Séer¥BY1988) J40CIM POOARY BETT Proofr V Spédiic)extrBylede
further trangf erred, By t(gansferr.i ng[ a DNA].encodi ng aage%{egﬁ%%ﬁepti de
and a DNA efitSUhngectssapriade. AR Taddition tg therst listedh poqve BORATEH! PR @Hcodi ng a
35bi car bonaQeAépassyethgQiagen) JEGTH & pEIU fortitd @ost | Bl RINAfpolyhRragtesdptesh
pot ypept i dij;?llg. befi ng): eased. For the production of the pol ypepti dge, t here
are in vivo BPESEY 0 production systems. Exanples of in vitro
pr ogucti on Sy;s/\lth eNBhel vctoriday &yﬁ?ﬁé&ig&_&%ﬁg@@bﬂs&b%pﬁlﬁ?pﬁd&e&yﬁdrﬂNFleti_Sl'ld’lg i oh
prokaryaqtes, ep.a desire ept.i.de is,_ produced using a ce nto whic
a bi car g%nap%lypfp&erlﬁﬁﬁﬁd%r?cgygdg\ﬁ% Fﬁﬁglasgé%@‘zﬁ)@i c&? g;q‘?e}ng%@fleh%& t he
order of thel,tX &astkeol (P8P HOC 43T Adyebd ndspar tigwal gaquencantdr phigpdptidnsft er of
a gene encodin ired pelypeptide s not rticul arly |imted., A gene
encodi ng a geggeg?lgdqﬁquvggﬁfg ?éc}ilép’e "g%a%’?%ﬁésﬁf%é)?beeé’ elgéj ee(ri’ § rheém[tgblgaﬁgfﬂéer of a
bi car bonat e caleiamsijordesnetigpeve elegitaperatnant | vel y, a bi carbonate transporter gene

may be transferr r r.Qf e i i

pol ypeptide. It ﬁgcg%e%%?%%ggf)%fgp@g&fﬁg bi ?%i?éf'& gerd’ gﬁg)?gc%rg%g%g %%@%nas porter
gene andla destied paiwpeptidegncbudddut aredotpiolitpd top mpaimalsdonitied exprseningl vectors [e.g, A

bi car bonat ep%[@@ﬂ?ﬁ% Ulitrd egﬁéﬂB@)s @ﬁeﬁn&c‘?&! REs. 306lLSk119f pP O

9 2&7%@#% may
be transfer simul taneotusly in a single vector, Alterna |ver,§) t hey may

be transfer PeRMShrseettcell-gerived axpressiph tiectdrs teye. dlacyeBAbrbaculaBmIRERreatry, t he
cel | which sifanahy GIEHIGERES RPN PPRARrilIBPRAU P Vectdrd (ddepMHI,

pMH2), animal virus-derived expression vectors (e.g, pHSV, pMV, pAdexLcw),

35  retrovirus-derived expression vectors (e.g., pZIpneo), yeast-derived expression vectors (e.g.,
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expresses eySteine sultinic acid decarboxyl ase (CSAD) or al ani ne

am notransferase (ALT) strongly in order to prepare a desired pol ypeptide.
By transferring a gene encoding the desired pol ypeptide into the cell and
culturing the resultant cell in a nedium the desired pol ypeptide can be
produced in a greater anount 20CSAD is originally known as an enzyne that
converts al anine-3-sulfinic acid to hypotaurine. If cysteine sulfinic acid

decar bovf | dehia ExpressiongKy feonphwimgen, i 1B Q.| andtﬁ@lléélqub%@rﬁeﬁ%%ﬁ zes an

excess amw}bregﬁonq,eéggr@édgefmog pkTHApcel I which strongly expresses CSAD is
not particularly limte | ong as the cell has an increased expression

| evel of CSAD comfpsneupression ofde pelgmh@ﬁ ip gnifat eptla(sueheas| CHOpalls, XE0S eplis.ur al

cel | is notNparsi Gl by il ifbddedl: thé \e@;b} PR cf% s 4 m%f%r qqe&es%}y iggy the
production of a_reconbi nant protein be used

As CSAD % o BeressingghePyyrsiisieds e rqlis a Féfémples oSHEn H@morﬁéawhlrie PREHY 19 gani sm
may be useqlml&e&lsfwcqsrdmbter gﬂeétlavma&é gm@rj Qﬂ’ﬁrlos)alvﬂ\@pkﬂnm pRafoleras

nouse, rat or hamnst er;; a pu SUC a Sea squirt

(such as Cilig promeie(figustiya ﬁ‘a%!' H\éd%@AEr‘%Ees &98@)&8&1%3129}&“@@] G@W‘\‘Féd from

human, a roggft %r@ferah eth%a’%%to? RBGI RS Rfest b€ sBIEGIng CBnkfoiRY REs Y8 &%d dnis
exarrple when the ce is allowed to strongly express S Chr nese

hanst er ovdeystss |a§n6(8dhe eerb esfliscringpatiomapith <inygs egh é‘ﬁl%‘ﬁo’a&“rlil VEACHEm human
or hanmsieer . Examples of vectors B¥ing sG& ILro €8 Ihcfilde, g bn¥ n@%ﬁﬁr%ﬂ&@?l\m[)g DRz cel |
into which éAg{ggW ,Egg trfrcrallytransferre e given.
cell into REFR értrfrcrally transferred can be
prepared by net hggghdsrewen sﬁa@retemaseoﬁ kf 4 g of MtekddCand fifitracfidlar @mm@htﬁm such a

R P S S e R RS L

i nto which igo@HAD cglfneckiigsa Ilneert &l dyhthedisopaityvaly) aveioe hies DHFR GeRaGses

her ei n I1's in which doge CSAD en actjivated .by gene
ot fvat [on vawssgPe (Bue 18 orcah ar g davgnan egarede St
W94/ 12650)maﬁottelﬁﬂé (D@SKD iChn thé bterglayd, hp RAGEE. expression of Ager& Eotdegane to be

t f d f b
u;:ge o E gljllen h@g gb%nu% TWBE‘S]E ngeé ?‘Fﬁ%/l E’lli%%géﬂ?l% Bﬁgdgx)sdé) u)e/nc: as
S homn ijn ga@ng@ dl_f)tth@]roﬂ:;o@cFmefj h_GII_raESI\f/‘%md am;rda S?tméiaﬁﬁg dfe rbilﬂioEtrcmtoncm of
K edge W S an r ra

N oopaey oS iRk, BRBADR L8 Yuehion Pinds 3enikRon stigh 4 rolRURERETHE whi ch

has an 2hi nalesovirds sehmenecmpdbmavmd (BPUmrmdyealﬂ)nﬁ)mosedcrlfhr&eqt]mmxeremns hown in

(SEVQVI !55 grootég.ér?l)(rj mEﬁg EW%“:; Heg ?&&%KB% %& 4%%&“)%“ %I é’?’&g@%}@g % {‘?e 2% host

cell system. Exa;mples of such selectable markers include, but are not limited to,

aminoglycoside phosphotransferase (APH) gene, thymidine kinase (TK) gene, E. coli
xanthine-guanine phosphoribosyl transferase (Ecogpt) gene and dihydrofolate reductase
25  (dhfr) gene.

The host cell into which the DNA encoding a bicarbonate transporter (which may
be incorporated in a vector) is transferred is not particularly limited. For example, E. coli or
various animal cells may be used. If a DNA encoding a desired polypeptide is transferred
into a host cell into which a DNA encoding a bicarbonate transporter is transferred, this host

30  cell can express the bicarbonate transporter strongly, which leads to an increased production
of the desired polypeptide. Into the host cell into which a DNA encoding a bicarbonate
transporter is transferred, a DNA encoding CSAD or ALT (which may be incorporated into a
vector) may be further transferred. By transferring a DNA encoding a desired polypeptide
and a DNA encoding CSAD or ALT into a host cell into which 2 DNA encoding a

35  Dbicarbonate transporter is transferred, the yield of the desired polypeptide can be increased.
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150r human CSAD (@@Y600) by substitution, deletion, addition and/or
insertion of one or nore am no acid residues and yet has CSAD activity;

(cl) a DNA encodi ng a pol ypeptide having 70% or nore am no acid sequence
honol ogy with the am no acid sequence as shown in SEQ ID NO. 4 or the am no
aci d sequence of Uni Prot | Cnow edgebase (Sw ss-Prot and TrEMBL) rat CSAD
(Q64611), nouse 20 CSAD (ADBEO) or human CSADJQ®Y600) and yet havi ng CSAD
activity; (8d)thapiiictionwi iy tdivpeptide) etei age rseep emicie virgo stoduation Rys8EQ | D NO;

3 or the nu b 1.de. Se . Of .CSAD NM
144942 or nota et REHEREGuE! o ER RO R e el 0y R E

conpl enent apspkarpotes. DNA havi ng t he nucl eoti de 25 sequence as shown in SEQ I D
NO 3 or the nucl ' of . - e CSAD
NM 144942 or humﬁﬂ%%iﬁeﬁlﬁﬂg’?@gﬁ“éﬁ%#d f ﬁ?‘%@?iuﬁ‘g r?tcéﬁ%@%‘%ﬁé%gcﬁﬁ%%

encodes & pohyspatst gehs Haabeenqridicatly srepsfariedythe order of the trfiséer obabeptbomte a CSAD

activity en L\ : 1 :

S sul i mos L OAfReHEeE Gehe 3l 6 bt Jor EBYHE S dosired polypeptide ip pot parigglrly
activity toligdetlecdy o yhcatiag p-desied gplypeptideimay BEtsiryed afler thelrangfpr ofthe CSAD
activity cag; a S |1 At aughi j , Bi oned
Sci 2001; 8: g‘ége%%% §%§Af§%§?p E%‘guce ?’@%?’Lalg%% ctfg? ﬁs@“!éé{:igg‘t‘eb?{ ag b

decar boxy| aganstered ofter hegrans aba genecpnendinstasdesited polypeptide. It is alsmpastible jir esent
inventigp, guiRP LOEaMoREe Qraﬁsgbﬂé?egédedﬁldh@geﬂg &Hﬁii@g{‘b”@es@é‘d go@gepggéquence
of SEQID NO 4 or the amno acid Sequence of Uni Prot Know edgéebase

(Swi ss- Prot SEWHAEPEIBL) rat CSAD (Q64611), nouse CSAD (QODBEO) or huran
CSAD (QBY600) naya BrausRk @dsidrtENene MPHENE cficabing a%%&'eﬁ'?&%%%ﬁ&e mﬁcﬂ\m
encodi ng a pol ¥pe tide having the am no aci d sequence o ID NO 4 or
the am no a&pe eérég P BNeoBsl AR Py SigIR 610 e dtfepateely, Shgys guprbst trapslgrad EMBL)

rat C SAD (%ﬁg@@)usin?g%w@(@%%_@wm) or human CSAD (QY600) in which
one or a_pluralit am no acid(s) is/are substituted, deleted, added,
and/ or ilAsert ed, %{ﬁfgraa\ys drencell W Chospyehc PrPistes ariisarbenaiss Egpsporter furtherrp o
pol ypept i de ekjpaskddQyétbife SMiMOadE H&a&@ﬂ)ﬂﬁeg@_s@]b) SEide dNhotdngéradeTRLANM NO
aci d sequence of .UniProt Know eddgeBaSF g ) ss]g Prot _and Tr EI\/BLg rat CSAD
(Q64611), strongly in order to prepare a defired polypeptide. By transferring a gene encoding the

desired polypeptide into the cell and culturing the resultant cell in a medium, the desired

polypeptide can be produced in a greater amount.

20 CSAD is originally known as an enzyme that converts alanine-3-sulfinic acid to
hypotaurine. If cysteine sulfinic acid decarboxylase is strongly expressed in a CHO cell,
the cell synthesizes an excess amount of f}-alanine.

A cell which strongly expresses CSAD is not particularly limited as long as the cell
has an increased expression level of CSAD compared to a corresponding natural cell.  The

25  natural cell is not particularly limited. A cell which is used as a host in the production of a
recombinant protein (e.g., CHO cells) may be used.

As CSAD to be strongly expressed in a cell, CSAD derived from any organism
may be used. Specifically, CSAD derived from human, a rodent (such as mouse, rat or
hamster), a puffer (such as Tiger puffer) or a sea squirt (such as Ciona intestnalis) may be

30 used. Preferably, CSAD derived from human, a rodent or the same species as the host cell
may be used. For example, when the cell which is allowed to strongly express CSAD is
Chinese hamster ovary cells (CHO cells), the CSAD is preferably derived from human or
hamster.

As a cell which strongly expresses CSAD, a cell into which a CSAD gene has been

35 artificially transferred may be given. A cell into which a CSAD gene has been artificially
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10 nouse CSAD ((Q@DBEO) or human CSAD A9Y600) in which one or a plurality of
am no acid(s) is/are substituted, del eted, added, and/or inserted, and al so
havi ng CSAD activity is functionally equivalent to CSAD derived from
hanster, rat, nmouse or human (hereinafter sonetines referred to as "CSAD
derived from hanster or the like). Such a pol ypeptide enconpasses, for
exanpl e, nutants of CSAD derived from hanster or the |like. 15 As nethods
wel | - known to tho e skilled jn the art for preparjng pol ypeptides
fiinctional fgnstgas ¢an %Prewéecfa bys pethpds; knopg |ty thase pleided lﬁélﬁfhag F8F exagploduci ng

mut ations i QiR aRell Mﬁ?% pfBSredBY ind&pSatiRh CEAD RXAit @vecfoha&ﬁu@kfbﬁnh in the
art could prepare

pti des functional | ui val ent CSAD. d ved from

hamster or HeeEPd Olﬂfelgpﬁf"‘ﬁlber“ing‘iee & OqREt 8%&8&&@0%?%@1%@ g%‘?éa ho aci ds
?La CEAD der bﬁlﬁ@iﬁlﬁ}f ?ﬁsféﬁ%‘f&éorﬁ]ﬁg&%hﬁe&%ﬂ cells|51l2§®v}gb7h & éngo %@Llﬁiﬂm gweaﬁeneSI s

shi nmo to et a ol | er
Sni th, N%( 1§%§)acmwsgq§ﬁfﬁ%v %ewogagésesw eﬁ“&i%ll“telwtlé’f’alaﬁuwl‘(@%@
Nucl ei ¢ Aci 680%eR650 20 tHRABIAI ASGondlf @RkselV and Fritz HJ (1987) Met hods.
Enzynol . 154, 350-36 unkel , TA (.1985 1,0¢ Nat | Sci
488- 492; Kunkel &b@é&ﬁ@ﬁ%@&eg ’?%‘%3 L apyence o 7‘@%? o e ar no
acids may akspmagbinsed N nature. 25 Specific exanpl es of poI ypept| des

f ti | t AD d d f hanst t | ude,
but ar 6 not 1 RO FSOULE B BTyRRE AR AR TP GRS ot oL BB der | ved
12 (ra om t h?ﬂ an 4?3 thd aﬁ@%ﬂ@@ﬁcem?ﬁg&dgwm(mrm a;igﬂiliblggsgakﬁence
of %nl Pr ot ﬁé\% @%3@35 gfeégac@cté?@gg@ (ﬁh‘ﬂlﬁéi‘@f) @g%@i"D (Q64611), qm)use
SR D e e SRR

| . l
polpeot e B MR WL STty A 0 i ol W el
sequence (0} fse 1S§-P 10 7 Hl or
more am;go ae h&ﬁan ééﬁf) d@%&oﬂbg .le&i'%ltfa& &?enﬂg ad'd’}%f? aRJ/&Lﬁ%e?t\%)g CPfJOng‘%r am no

aci ds; and

ambno. aci d @mﬁmmn@amﬁreaﬁesmdmms@édﬁawmyhanster or the like by ;
substitutio 0 s, nore
UL, Lt O 06 Bl M B8  PESHEE A oo,

resi dues to vt thutmine dcid sequese apahavirciol $6Q 1D NOri4t @dhe #nigé @mab(tqyencarmf no acid
residues argyfpiat 1‘3wﬁ8 h SRR AfikidSy dﬁlﬂgﬂ’g P é@&)”% ?1) <§ &

initial am no aci IS conserve I C eXa e nature

of am n@laci@Af @9w)nrth(®%%ﬁ0@pMW¢@mﬁ§A@mcmmA 1 L, M F,
P, WY and YQI& QWRBNILJ tfle ﬁmﬁ@lé&ﬁdé‘é& &Lﬁce( shiR E'{:{/I]iNcpfi Iy h}:%'ude'S and
s wth an e c 3

T) am no aci atic sIc ain am no
acids with aemm@ﬁﬁpn@ﬂbcmcsémwn@%@% imgas %14494316’61111@@ Gf#ilho aci ds
with a sul fggaigsgecont ai ning side chain (Cand M, amno acids with a
carboxylic acid and am de-contai ning side chain (D,_N, E and Q, am no

acids with acBagdd2ombighAybrifizes foa gpmpiEnfeRtanico AN Abayipgitha idlestide i ds
Wi th an 23r onBfykcee GO RhR inE NG bk khaé%na(e gadend of GenAk etdragss are

one-letter codes for am no i ds has been reported that a

pol ypept i de NVA2A % Oamosst ﬁ%AQcNM) E‘E’ﬁ%ﬁbé‘“&@r £548 MMofl 33RO yndegistigegerani no

aci d sequencsndionSBdivei &ﬁ@de@ﬁlp&lﬁ&éﬁi’ue&ﬁwﬂgbsmlamw@ddl tion and/ or
substitution of ogge or nore am r&g i ds). mai ntai ns the bjaol O?I caI activity

of the original ponsabpifi ge I@cu Y ENQRMRZPSEs 3By FELVILK, RWZ%  Sci .
USA (1984) 8@1@6@&1&@@6@@&%@&(:0&/! fod . dearitylation. M Tt Nychlgi anAgdticisy Resear ch

(1982) 487 - ce 224, 1431-1433;
Dal badi é‘%wbgﬁ?ai“%?ﬁgateé%’?e‘ i“‘“dPr @ﬁﬁ%‘%eﬁ?l\?g)d Sci. USA (1982) 79,
6409-6413). As on@h@&mhmmifcﬁn}h@mduyqdapfoﬂde/s| n whi ch one or nore am no

Flisi on' pol yrBpbhas B o ngCSATPHEFS vt PP BRPRAREE o1 PLAE "’fEOéﬁmy be

gi ven. Such Ia[1tlﬁ(3]bytsmqmid>bpammadmwlssecaoumgs;édSAD I@Aﬁhtatedl ved f rom hanst er

or the Like and oth t de ereto eptide
may be prepared b@’ erri’es ngamﬁ’gm%éplﬁlyé’& %\9&8“?’%%‘ %& or the
| i ke i n 35r amequandehofaSIE@ D Nﬁb(}’dbn@let imanotaadr segadnyg ep tliniRrot Knemlsd@basé ng the
resultant DNA into 25 an expression vector and expressing the DNA in a
host cell, Techni ques known to those skilled in the art may be used. There
is no limtation on the polypeptide to be fused to CSAD derived from
hanster or the |ike. Exanpl es of pol ypeptides to be fused to CSAD
derived fromhanster or the like include, but are not limted to, FLAG
(Hopp, T. P et al., Biorechnology (1988) 6,



30 1204-1210), 6xH s conprising six histidine (H s) residues, 10xH s,

i nfl uenza hemaggl utinin (HA), human c-nyc fragnent, VSV-GP fragnent,

pl8} 11V fragnment, T7-tag, HSV-tag, E-tag, SV40T antigen fragnent, |ck tag,
a-tubulin fragnent, B-tag, protein C fragnent, glutathione-S-transferase
(GST), influenza hemaggl utinin (HA), inmmunogl obul n constant region,

P-gal act osi dase and nal t ose-binding protein (MBP). 35A conmercially

avai |l abl e gé?vs'ssd?rotodmdwg"rfé‘(jbh) peo | Gt (Qedolily mosse dCIAD t(REDGEME or émmrdi ng

oD e Ve SAODMYRATR iy 81 ok en TR LURBT ARG, IS i cRRL

expressed to pre ternative ne d
known to th@mlymptldd ladmgmetanmoeactd srequenmcé‘;SEQ IBN@ot gpbganiinescid seqenional |y

| ent t t 5
Cechnt que. (SR RohEaRBLPRRlARo) S (PEMBES 7LCRAL) (GIEY ittt T
Spring Har b@SADa&9DBFe0§ o1 hlm%@SADrl(@%%Oé)kmlwle@ dng ot mplurality of ewing acidist i nel y
I solate a DE\Jf]%ré‘ ‘%Eﬁtb{t Qi%?é ngTflﬂ'déd LR Gse I 58 8%&1 T:S@%Bm@lfjf xhﬁ}%'e from

hanst er or DNA sequence o NO 3 o
sequence of u@dnBank r at CSAD NM 021750, nouse CSAD NM 144942 or hurman CSAD

NM 015989) , basedyn,dify nd%l ﬂhh'%ﬂ% £1d sl:%eﬂce%f $ed ﬁ?N@PH or fipdinlige! at e
pol ypepti des functl onal | tﬂ M%éent to CSAD derived from hanster or the
TO

| i ke from tBed semgace of U gebagei (Swisg-Bret pnd B BIgrrat GAA(Re91 . DNA
encodi ngoa a@hAeRLi dBohHROL Ak 1S £BUeRE iy hicPHARATIURAo 4R hamst er

or the Iike can be approp rlate‘i% sel ecfedb those skilled in the art. For
2

exanpl e, | o@FidE) lis/mjesh stitwady flekitodn eddss, %lé/ﬁamﬁqr@ﬁ,swﬁﬂ{ﬁo hevigg GRAD aptigy 15

st ringent hlﬁi}ll’ch&iaﬁoﬂfedu@ﬂf&leﬁpﬁdd:@m Ririve Sond ﬁa[m&efaﬁplnmé&@mm%ﬂhé&@ﬁ@ﬁd 0. 1%
SDS, preferably 5 and 1% SDS. More preferably, gh st ringent

condi ti ons ﬁﬁpﬁw@sgﬂ?mwrﬂéf‘c\%&l&rﬁﬁrv@d ffﬁl@ﬁﬂf&%’f?f.%g@ﬂek%orﬁm A dpYPegtide 65C, 2
X SSC and 0 edd¥mpiiSes; fdﬂ@ﬁhplehﬁﬁtﬁn@mm Q& fved ﬁ@muﬁﬁstmdemecﬂk@atl on

tenperature is [owere not but so. DNAs with
onl'y | oW’ honol ogy®amé 35‘5% éﬁeﬂgﬂo""%\}@?"sé‘?‘@e‘i gt Fsmgb@g‘*ﬁ’%‘a‘gt?@tpeﬁﬁiﬁ/ 20

those DNAs \rchorailg Bt egy s@écﬁicolhlﬂﬁjeﬁlﬁﬂ asthbdkeohbodiding afuit@idné @fper at ur e
is el evated. I—|0we er, not onl Pe te Eure%l@fjt also a pl allta)r/ of
factors (su@ﬂyﬁeé’“ | P12y, disc e at ‘Hng’j dqser figled in; ﬁ'ﬁe?'r&y:o prepare

Pybr i di zati (pBlyFéEHd&eﬁlﬁ&lohbl@d ediivaldie t@r(%_SﬁdQD Ltielﬁveﬂp &bﬁghaxﬁﬂ@' o gxelblﬂ&t b}tDRIise
actors to realize sim]|ar stri.ngency The po i de a

2ol at od by “DRERBEBTFLE THEHORRR A ing € S HETeS Fam Brsfbpahonol ogy
aﬂd usuabl y [ikady kikegdirebodiutagynedis t(HasGRAD- ﬁieirohv‘Ecbtfar Qreobpasieetr520p71t2%s; [ i ke in
the amino a uen 0 g tQ, us 97% or
nor e honol o%ﬂe;ﬁg Eﬁftbgg@?%@rﬁ%?dég%@(%ﬁwd@ %@r%ﬁpﬁg%rrgﬁfwggé%& rr%re
honol ogy FomNudieiceXcids Ras.i10y04a -94 f6e Khanied W) gnyd itz Hb [ \ppEethials, Edzixeolalgor i t hm
descri bed i , tl C USA
(1983) 80, gig\gépg“%%@éj%@'ﬁ%ﬂ\%%&“ seus: 82 a0 Nﬁﬁé}o@%“@?%ary in
amno aci d dineyends, 276612864) aMummngmammcsmmisennymlso oD Mmtnatuper esence or

absence gf sugar ehajgn eXatmrEg Oi}o o&ﬁ%ﬁlde ctlgn%ﬂ§ %ﬁ\ﬁl@ﬁ?ﬁ EsﬁDcﬁnﬁdqﬁtobnp 0st

t hat produce the ypepti purl i'ca
descri bed | dtmsterHoviby dikg 1lmbxdéd1mgaasnw Higited sa)| & polypepialeyipeipg iad entvas adidinct | ons

equival ent tgublig gg;?%ﬁtﬁ'o f¥he Ahind AU HE! r&gﬁbfcfem}@dh@dm&'iste? or 11 8kd | ke, @

DNA encodi ng e can resent 1 nvention.

exanpl e, whéngt the apvmweipqen@@cq of S ARN@H pnthy @W@Mﬂ@ﬂéeeongumt
Escherichi a m@)ed%&aﬁqsmspmop &hdr”ﬁﬁi\ﬂﬁi) st cﬁsﬁxﬁﬁ@m@l 15 hﬁodék t:gm @Hpeh) t he

initial am no aci sequenceo peptid tldels
expresséf i BT BupaiARD QY @00y by dgley; m %mn%ﬁm'po a@l%pnfzﬁetaém Hgarrmgq gnal
sequence i s AE@daNEEl preferdNA 180 CAHhNEcid & poBypeptide having an amino acid sequence

derived from the amino acid sequence of CSAD derived from hamster or the like by addition

of one or more amino acids, preferably 1-30 amino acids, more preferably 1-10 amino acids;

and a polypeptide having an amino acid sequence derived from the amino acid sequence of

35 CSAD derived from hamster or the like by substitution of one or more amino acids,
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5pol ypeptide can be used in the present invention. In the present

i nvention, a DNA having the nucl eotide sequence of SEQ ID NGO 3 or the
nucl eoti de sequences of GenBank rat CSAD NM 021750, nouse CSAD NM 144942,
or human CSAD NM 015989 may be used as a DNA t hat encodes CSAD. Besi des
that, a DNA encodi ng a pol ypeptide hybridizing with a DNA conpl enentary to
10 DNA having the nucl eotide sequence of SEQ ID NGO 3 or the nucleotide
sequences of CGenBank rat CSAD NM 021750, nouse CSAD. NM 144942, or human
CSAD NM 01598rabhles0 amige poidrgmate necserehly 1-4R ampracids, sehether synessid acti vity

may be used. Amino 4o r%em%%memﬂgsmaﬁgﬂ, IhiteR! EPMRfebE, £Mhé Whi ch
strongly expresses C SAD aHd thereafter us in vivo or In vitro

product i on 8¢1d gesigucsi Fepuigtsd yaier arnoacidpan which thegagrapdlentithanippRidncodi ng

CSAD may talslae allih)h fsQBﬁEbﬁ@d' cspgclﬁcseﬁahlpm of AP akhe o@fammera@ﬁd;rdagh@maudéf hat is,
t he DNA may r exarrp Cc DNA S)()@t hesi §6d fro enom ¢ DNA or

a chenical W‘gﬁ’h" SO FCiER(A, Ilt M FotiVi Yred Yo hydr Fr‘ %amlaeari BsNithe DNA
i's capabl e of QeGIOX, rsgm@mnlﬂomeldm%h R hawelda@ualmg@h,evtn d@ncSE)QMﬁﬁ@e based

on the degenerac of genetic codes. epar ed
by met hods RHGWA ht/‘i‘%B’éy SERP1CPREYNING St ﬁ@aar% qu%l ?é“ggt‘g@ybﬂﬁf"ﬁay be
pr e]par ed byﬁt@hﬁ@)gfalmg gide Di¥AiInl i(Or aidy M) ?flﬂllﬁ) ceidh @P&Dreﬁf‘csﬂb&@fhm and

per form ng idizati o t.he uence 0

Phe nucl oot AessHaRES s Frsrd. RoFer 3 sghnt e DBt GeEu s ey O
GenBank 10at (RSARhNN) Qzilafthifo adidssich LSAMNIM cbAdDtg stle chalirg ICSARINY (1.5989)

as a probe. 25 The may. be .prepared, for exanple, by the nethod
descri bed i K2~ %WF%%%OHEJE“E@P%&OTa‘ﬁ)ﬂ?é‘ﬂ&sar Cl oning, Cold Spring Harbor

Labgr atory Plr ess Ith&ﬂ%}an reﬁd)ﬁeﬁl‘tl[hah b&ﬂieyudealaﬁﬁgrm’e:ngxhahc@ia%ngé drigedfromy be

sed It is also Si et rear n AD re I ng RNA
rl‘Jr oma cell agxrgreﬁrgﬁ.aﬁlgo |IE? oM Okbﬁﬂgqﬁ%u?‘éggﬂa%@ og t he
DNA sequenceuhmﬁtufforS&Dn(eeorgnore tahﬁlommls shints Segbislogieal aktiGiyQfIthe diiginaB or t he
30 nucl et de e 44942

or hﬂma 3 I R ﬂ@i@&é}@gﬂ FG%&P?«%?CT @aﬁ&nA S‘ﬁgﬁﬁ\ﬁl&&%yﬁ?% ggﬁ%cg%i "ecul es
as priners tJo&tSInmil,eMyNaaiqnd: Afids ReseDbIA(1682)dd) 64@7—6_$7RDWaEg;rA leeal,, Sdigncel24er mi ni ng
the nucl eotige 3 @gue%ﬁ%&%%}&;@ﬁﬂan sy tant E’botci greah é:"cr PQs S glla.ﬁu%ﬁzéd?& erm ne

the translation region he” pol'ype o ob am no 35
aci d sequen®d0B641GBAD. Further, by screening a genomic library using the

resultant cDNA ag: ﬁo&% fo (Jfﬁhe sz) a@gﬁ%k ol \%hl%f? oﬁe & Jﬁtg Eaﬁungea ﬁgﬁﬁug\ﬁe

Speci fically, the I's Isol ated
from cel20s, aﬂd@sg ESADY detrWed froméxaeﬁ(cpr ashe Hg; @ﬁxs[on pebpentide comprisatg GPATYf

ni A, Uhe tahath M PEERBTEC VIR SERATHSon Lo R TPLSpoldir

guani di ne ul tracent ri at1on net’ho I rgvvi

Bi ocheni st r YcSAIDdgived Bom bagdersp g ike aﬁd@th@@ymﬁmse@@kﬁmﬁ?zﬁwsh dfusipn and
Sacchi, N. 1 RNA
s pur| fi ca B@rﬁ‘f‘ﬁ"’gﬁf%&rpﬁ%#%@ﬂ%’%‘ A% pekRAGUAE CSAD Al S pag oL RET, 11
etc. Al t er ndikp indfame with\eenagncpdingine plieendlygeptidettrapsfersngite QuiltrrPA iRNA
Purificasi O%l&é{e&ﬂa oA SBC)ex IJ:QF %Qﬁ@ PRA hesokd @t ToMyues PNV & those

synt hesi zed usi reverse tfans t ase.
skilled 1n the art may be used. There is no limitation on the polypeptide to be fused to

CSAD derived from hamster or the like.
Examples of polypeptides to be fused to CSAD derived from hamster or the like
include, but are not limited to, FLAG (Hopp, T. P. et al, BioTechnology (1988) 6,
30 1204-1210), 6xHis comprising six histidine (His) residues, 10xHis, influenza hemagglutinin
(HA), human c-myc fragment, VSV-GP fragment, p18HIV fragment, T7-tag, HS V-tag, E-tag,
SV40T antigen fragment, Ick tag, o-~tubulin fragment, B-tag, protein C fragment,
glutathione-S-transferase (GST), influenza hemagglutinin (HA), immunoglobulin constant
region, P-galactosidase and maltose-binding protein (MBP).

35 A commercially available gene encoding such polypeptide is fused to the gene
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Alternatively, cDNA may be synthesized using a kit such as AW Reverse
Transcriptase First-Strand cDNA Synthesis Kit (SElI KAGAKU CORPORATION). It
is also possible to synthesize and anplify cDNA according to the 5 - RACE
met hod (Frohman, M A. et al., Proc. Natl. Acad. Sci. USA (1988) 85,
8998-9002; Bel yavsky, A. et al., Nucleic Acids Res. 15 (1989) 17,
2919-2932) using 51-Anpli FINDER RACE Kit (C ontech) and pol ynerase chain
reacti on (PGRpdmg tCSARY idamved. from hamsterAoDN& fikeagifbntfused gewet twe pteparsd ps epar ed

fromthe reg@réﬁgﬁ Oﬁ}gﬁx‘pg@gwoﬁ gbigated to a vector DNA to thereby
onbi na

prepare a re " vector. Vector is introduced into a host (e.g.,
E. coli), followetinbferstventthahkmivnrte thobe skilted sothe pitder prepatitgepodipgptet ai n a

desired 20 ' : t.or,. - ' S . of FNA;

i nt erest mﬁ@@%?@%‘%@gﬁg aasEﬁg#%)tgﬁf)dhqguacﬁgglgaﬁﬁlggdﬁh%glg?(yr‘nuc?’reoti de
chai n tefmi teshiigue (Sembroek, J et al, Molgwiar kéaminga2ndiedl, Eat7i%h8, SeldfonogHetbon hi gher
expression I B8N an dgesi.gned encgding .

consi deri ng%%l?iepﬂfe r%’egggeér? Tgﬁseco %ﬁrﬁgsgég&tl tr?atﬁ%%gg}} ftgglht]ta)ea U%S%S[??éo}br{y

C
expr essi on- banelagdia i heDNgseaence cRGSRB deripgelfiben et prthe i) tho DA
43-74). 25 E r be,P)Ne, ' %AE i £ gy
comm%ci al I; \E/I{z%?loggfae its'g’:&ﬁﬁéo%gAnefl (glgésjlef Egarrpl ést of Such_Q)21750,
nodi fi cat i oFsuserfeIAIIRM. Bd943 oehumean (SAR N&H 04 894 befed op that RINA Bequense of ct i on

enzynes,jpi Naefatl @ted 25y RHRRL hdlypRbti@O ButeliGRI) A8SvAEn: 3P RIS lartved PRt
fragnents, addition of linkers, 'and insertion of an initiation codon (M3

and/or a tePHPREr B koo thetfHA. TGA or TAG). 30The DNA encodi ng CSAD al so

includes a DNA whizghhidiMidd @indifisnstidr iSoliNA OB IRETAML AN polyipeptRe RINGidmaNY NY t he
nucl eoti de sequence as shown in or the nucl eoti de seqguence of

EQ ID NO__ 3

GenBank rat SEEYSING %Wémve%a@im&mrmjﬁﬁgu@e BPrORTHE setsSies RIS 5989

under stringandd is R | PiSxANe RIVE QRS nehyBRiXRER EdrdRiohUNS He@RRh.| Yow

equi val ent to CSA}IEZ) ,g_SSt ri ngent COR,dI tions can be S%opropgl ately Sef)l ected by

those sKPI | &gngsqt pybadiggtion cordifions afe, @ECXP’BP]Qé‘)ga‘f':ﬁP{e? B0t Pl efpferably

cogdgt '10°/n§ bslm,vzs% ss&mm.ggcsgﬁ. t W%%ﬂéﬁfaﬁl’ : t(x)igh g/t ‘s ent ¥REBbs, méyfa@ gi‘gelnx Sﬁ_C ]

an 1% , prefer y. . , 2. X . : re . pr r , hig

stri ngent c?ﬁﬂ?ﬁ%ﬁs%@“&%ﬂ%éi’ ’coéfj?‘rel—qiasg %F%i@g@ﬁto'%ﬁést i ﬁﬂ%‘r?}é‘:ﬁ%r to,

L OL _e>o<I anpl e corfitios, a2ty hir(dizatch t@(lnﬁéi/atﬁi@(% lotd€ mot @%SBN%_@ﬁﬁhHgﬁm{Smlolagy t he )
ybridizatign 5 t erature.is, el evate t i gher ogy can be

obtai ned THE: S5JRGELE PR RO EhONGEES ol FBESF T ERErap I A

deri ved 20r onhas@ DWAR ,with. hiigh, hondolddy @re abfuimedas dizelybridMAtion temperatureTib elgeatddNAS

i sol ated by bridi zation, techni ques usual l. ve hi gh nucl eoti.de

sequence i adies e o B8 ssoReBREE Ry el of BB T b A WG ERR) e

i ke. The Dhiffect Gheestpehicypf GRAidiatien iThodewttdisd in BdlArtvdould ppromiathds sedect

pol ypepti de ]gun ttironal I y. & uli Y lth to CSAD derived from hanster or the

i ke and had® GHOP QIR JMTH " KA encodi ng CSAD derived from hamster or

the |ike. The t er ihe'fulyphbptidd embidedby arlaiNAiselated by shesd Hypridigiton techmiques mayrol ogy

pr ef er ab)y % o [ Y. r %, i td The

i denti t? 5of %g\lfé;: e/((’)':glP 8’?@@%‘%‘?&?@6@“@&%2@%‘% r?g%{gﬁﬁ]a g[({)]?id!t mH SLO%T

(Kar i n and harssteralr the dikeiin theRmotn achesequendkc a ThSeim “Higyrhod®1dgg 78537 Bsuall993) .

Based on thigse j V, n

devel oped ( 4’ 2(%{%8({1«'—: fé(%]ﬁﬂé?é}f@%e%gﬁ%gf%rﬁ&gﬁwg% g{lz)ge &%@%&9@%@@ £

nucl eoti de dendleareFondaermimatiqna dhedionBlosg PRpYrpsetides thaplgaithm desershedtier s may

be set as SWﬁlﬁr,ﬁN.lﬁanﬁﬂ%m‘éRfﬁJE%&@ N%H.lgcad.f 9. BXAMYs8) 805A8ETid mapboCedur es
for these anal ysis nmethods are known (http://ww. ncbi.nlmih.gov.). 20 ALT
i's funda?ﬁentfﬁlol“ﬁ?d-knom as an enzyne that produces glutamate by transferring

an anino group from FlARHIR he) GrPHOmhié a6idk&uedch, MBBoulRaRdO Asollectric

bi osynt hesi zi ng pyruvate and gl utamate from al ani ne coul d be pronpted by
strongly ex@PEEHrEgeRpTahsency gk sugaethpgs, dpRrpholegy et dersndiag o fe sl 8EIRYE s ni ght

be utilized thfd piRiusdMe PO MdeNSr ehe Thifiedfohemansy Fhat GAB SrePAQEHRE i 188y DY
gl ycogenesis, and this np Ye cell culture behavior, |eading_.to

m ght inpro
25hi gh-yi el a{oa\fewu%stlp%asdge resitapteRalpeR)! é]fa? Bl@ﬁtﬂqna gquivalent to the functions of
35  CSAD derived from hamster or the like, a DNA encoding the polypeptide can be used in the
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The strongly ALT expressing cells are not particularly limted as |long as
they are capable of ALT expression at higher |levels than natural cells.
Natural cells include, but are not particularly limted to, cells that are
used as hosts in the production of reconbinant proteins and nay be
exenplified by CHO cells. 30As a cell which strongly expresses ALT, a cell
into which an ALT gene has been artificially transferred may be given. A
cell into V\Apresdmt anentiod. demexdigde, veen tl&r;icﬂ)fpepndahd gxptassed sh eprakdryo@r(e.pe
prepared by d h n I such a
el | may be Rreldi e PabSpbERafe Rohdas fy b NedGif op e iuB g £30

t ransf orm ngequhree \oédteqrolypnptmlea Whed thel-ﬁ@bmb;endm exprassed icamukpyotofeg.cel | s

i nto which ns asses
herein cell gﬁF@a\Aﬁg g‘ﬂ? tnéa%l @mﬁ&l %f%sﬁglﬁéfg‘ﬂeﬁé 3 rﬁ nble ee‘I‘nG]\ﬁ\gl%;3 {lc\?g{}légg%yégene
activatibn pelglbﬂpodiaxgybémémth@pre@nanmnaqn I nt ernati onal Publication

1094/ 126%0) 50 ¢ hind Yy lieh TuRhEGNA N NRESBE uceorde saueht MSEcHD R: 51 ronal Y

expressed in a ce erived fromany organ
Speci fical | pr thtLTmlclaetxdeve@luéncmdﬁuﬁmBanhwseCSAIAtNMJI@@I’/SN miatisen (Adhed

frog, fruit \grify %%W%n%@ rﬁdycﬁeclg,%’éé‘é ﬁ‘b{%ﬁﬁ&y&g&e%ﬁgbae

Sacchar ornyces- cer e\/| sI ae, 0SS
Schi zosacch&eodapchas, pBMeencm}@agmlyp@mdn ingtor dagmg, witls p S ICDmBlemexmrgam us,

ASper gi 11hus rif 78 ¥ 19&88% Et(?arme ? 6f MQ%@M&&%@% k%?“m

Trypanosorre brucei,” Lei shnani a : hi st tica a Tr ypanosone
f‘@@

cnei are kn&rmBankdraafSAR 8d(21 uEb | 9SA1?XL'NM£1r4ﬂQFéd der bpmdnu kD a
rodent or theSASRRISRES O%\fgt c«ﬁﬁmBE%mlPB hag%bsm\’achﬁty%ﬁ% ubr exanpl e,

when the cell which 1s al ron y ress i s "Chi nese hanster
ovary cells (CHO €k PH enapdmg §S|6PefSeIFS 1§ pPegedrE ieetllf Wioeh Birangly @prepiasst er .

For ALT in RO tHér@a?ter aag 1ryﬁ"1@§r; vzvé' Qir 8 M Sprbdiefidn @frhddedﬁ'e-ﬁzﬁol)%é]btﬂe as ALT2

has 80% or %r eat er honol OgléN the amno acid | evel

f or cedl Y expwrledabpys. t Ree é@ﬁ?@@gM@%%ﬁ@%ﬁmﬁw asdt @é%blie@éd | at er

15As an ALTth%Elﬁnot‘SAbe %&@@%D@%%@@éﬁﬁe@lp@e ﬁebNA sﬁwesﬁe@fr&%m
following DNAs (a2) to (e2) encodi ng

encodi ng a PEEYPEpPNHeorRrRigal lwn@ﬁﬁlﬁé D&\H‘ d I’s%’ﬁﬁ‘é r‘i’é 8otg¢ ﬂRE@OPg E\!ZS(IVE

2.6.1.2 / HyjMA Bamh®RSr ChOR NE)CSA&B% Dﬁﬁﬁgﬁlhawwﬁcle&d@séqu&cé bidedBn Sapi ens
(human) : 84706, KEGG /_ ENZY! S muscul us (nouse): 76282, 20

KEGG /  ENZYWe degengragy @ngn%qu?ﬁlscul us (rmouse): 108682, KEGH ENZYME:
2.6.1.22b Rattus MRS URAIcAsi r(&A)D I\/Ep[ ;bﬁEéBGa m&ﬁ&lﬂ{ﬁem?to@h&se &illedGani s
famliaris }Eo@gﬁl: 609510, EE Rﬁla vis (African
cl aned frog)te &4Barexaplgying D e@e@mfb!l%eﬂﬂl%%g[ﬁﬁ e BPB34EY er
Ef rui : Ij' 3/) em%ﬂnlgOC@MKE(&; 55%/ n Yd\ﬁhon?u ﬁm@@ﬂﬁ@l‘h@-&qhénwoﬂimns

nemat ode za sa oni ca
(Japanese r |(‘c’:%) ¢ gusiestdqseduaneg Y %@Y@ 3t g‘ei‘uée‘)“dbs%lﬁ%{]"%&ﬂ]@%%&m ca
S\J/I?/nggsemrz IGSAD NNB?{BINEZA Zmdgml ZPMﬂﬁ@4%rﬁu&aQC$AM|MEM hsyez}ti):fiberrﬁlrE %IG a/e

cchar.o

ENZYNE: 2. ecf? %DIENé I@E}HH?Yo‘?ﬁPE%’?eéja EREpiR L e o %E?ﬁn ﬁ%@%& € 6. 1.2
/2 Qs t11b32/a/ g(c)::s,yMoiea(lEr enmmgem)clg (r)spgmg %bdr)Lab&%’ MW)KE%Iﬁat/&@ly,ENZYNE:

. 6. 1. n ,
Schi zosacchﬁ?olrlrlﬁ%: EC po%g% %Eéé%?se 8, b Vosﬁﬁl%emée @GWFncﬂg%%r gillus
ni dul ans: ANXBABLprefdERERNARNGY Ml eZpI@ssilngZZSAQ pertigsizing oligubNgatalenles
AFUA 609777 00164
KEGG / ENZY% e§§9§ P@%&%p&&%&ﬁ? NS0 gﬁ%‘?ﬁé@f‘:‘%&%&@WSQP tﬁ
ENZYME: 32. 6.niclgotide 3&ubice tof dsemBhikuret §iS4S0NYE (71750DBouse LSATBOM. KESE Jor ENZYI\/E
2.6,1.2 1/ Trhﬁﬂ%p@%WNM_OISQSQ), and performing PCR using the oligo DNA molecules as

primers to thereby amplify a cDNA encoding CSAD.

Further, by determining the nucleotide sequence of the resultant cDNA, it is
possible to determine the translation region encoding the polypeptide and to obtain the amino

35  acid sequence of CSAD. Further, by screening a genomic library using the resultant cDNA
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brucei: Tb927.1.3950, KEGG / ENZYME: 2.6.1.2 / Leishmania major:

Lnm F12. 0630, KEGE ENZYME: 2.6.1.2 /Entanpeba histolytica: 233100009, KEGG
/ ENZYME: 2.6.1.2 /Entanpeba histolytica: 24100016, KEGG / ENZYME: 2.6.1.2
[/ Trypanosoma cruzi: 506529.420, KEGG / ENZYME: 2.6.1.2 / Trypanosona
cruzi: 506529.430, KEGG/ 5 ENZYME: 2.6.1.2 / Trypanosonma cruzi: 510889. 120
or KEGG/ ENZYME: 2.6.1.2 / Trypanosonma cruzi: 510889. 140; (b2) a
DNA encodi ngsﬁprg&l yg@,@@;%omlamgéﬁ&mgmm no acid sequence derived from
the amino acid sequence of KEGG /  ENZYME: 2.6.1.2 / Hono_sapi ens (human):
2875, KEGG / ENzYNestigally the followipg pigcassiss ey be wgrarijicst, gPHEs 1iatsd ForENZYVE:
2.6.1.2 | 10:iMUGIBISE teUie CRUSH) CSABRORor KEQRlioF DA, Btk VA idiis
muscul us (rouse): 10868 GG/ ENZYME: 2.6. Rat t us_norvegi cus (rat):
81670, KEGGpveszﬁftvwémozmemfthgdsx f@aﬁr@n%nﬁhﬁ i %ﬁamémf d¥gacentpgatin metheds /

ENZYME: 2. 6(éh n, >§emqptt§ Alaemoa]eﬁﬁtrg/l cano) clmwsgbzatmg)) thél%éﬁ@,] KRGS

ENZYME: 2.6 / “Dr.osophi | & .nmel anogast er G(%fr it g CG1640, KEGG /
ENZYME: 2. a(qhozlcnnéﬁe%a%%ﬂ%mtl‘ﬂ sAral dyjashem( Bff?ﬁtlé%lé? 159 OtﬁlQﬁlma@th‘r{EGG /
ENZYME, 2. GmkN?A fls g HRd Rt kNeAolaP RN Gdnd M"?ﬁﬁﬁdah&ﬁkn @P84a3diH), ECG /
ENZYME: 2. 6. za sativa japonica (Japanese rice 434852 KEGG
ENZYME: 2. aAﬁelzatrve'@yaﬁMi BaY by PErnisw B ey UsoR BudPrarpNA Rexieaten Kt 6 1. 2

Saccharonycgqlaﬁﬁgcﬁyl siae: YLR0O89C , KEGG / ENZYI\/E 2.6.1.2 /| Saccharonyces
cerevisiae: YDR111C, KEGG / ENZYME: 2.6.1.2 | Ashbya gossypii (Erenot hecium
20 gossyPii): AcdEomdRosewankeEA S, EbANEsyBhegzed anig TARETSE ArBICHPE%NS :

Ca019_346, b&ﬁ%ﬁv EI\@NE ma% e s%mtgesﬂze§%§1h<7- 93&%&}%@%&@@%1@8%&582 08 ,
KEGG / ENZYME: 2. d%t( us nidul ans: AN1923.2 ," KEGG / ENZYME:

2.6.1,2 / AEE%]’S@‘PW QRN‘?* §Vr‘i‘tbe<§ts SEHCAGAEG769BPORAEON). ERgsalte possige 10 2
Asper gi | | us s@finegia€ an @P@ﬁﬁﬁ%&ﬂdln% %EQ@S/REBE%odZ(Fﬁ)h&a@ N1 & Mpdococcus

neof onnans JEC21: 25 G014 & Ivei . ctyostelium
di scoi deum PreaNghdsak el Rﬁé@?g ?@W@ 90828 yaZSle A‘r?ﬁ]& PR .
Th927. 1. 1395@1.98595@52419%@5Mﬁng§ Lilpdi FINDERSOABP K& ( Uﬁ)h@éh% r&&@@ﬁhm KEGG /
ENZYME: 2.6. 1. &&armeba hi stol ytica: 233.t00009, KEGG / ENZYNE 2.6.1.2
/ Ent anoeba ﬁ?aetm(g Luth punep0016, KEGG / ENZYME: 2.6.1.2 / Ttypanosona

cruzi: 506529. 4204 DREGHgniehofitered? ishrdpardd frogGhd feﬂﬂ@ﬁmo&fcﬂi&d lig€p29. 430,
KEGG /| ENZYME: 2. 6. panosoma cruzi: 510889.120 ar, | ENZYME:
M@tth%ﬁby

2.6.1.2 | TIYpUFHHE RSARYESOCIURP I YEGHPE ¢ PG (VPRAeY, 1S H‘EP PO 1ddi ti on
and/ or i nsehbdt @&z OF. QML MOllowsBIE stiBetidn ,of 3@MIBMALJlormdd tBQhe?ébiyd)bfaﬁls& dééﬁ‘éd and yet

has ALT ctivit nc ptl g ing 70%
or nor e 2Hni AE°R ﬁ‘i"ﬂﬁ Yedtrenthe nysl ‘Pfél)ﬁrﬁ?%‘@‘ﬂ?e\ﬂf Yhﬁ%gfdwg? CQ‘EWE}E‘%% of
KEGG / ENZYWEhowh fethodsuth dahadigeayratisotidé bhﬂﬁﬁﬂébfmna%ﬁﬂﬁlethlﬁi({; /| ENZYME: 2.61.2

/ Honmo sapiens (h 8470 KEGG [ Mus ul u nouse) :

6005, Kono | ENDAER bnigloptes selefice G St b e SO eng e B0 el

EaNZYNEf 26 llheZDNR&h&dd&l gCBAIR Gy bisidefigd the i8deAE; ofdoden ﬁsaﬁé\lqutMEhOQ t®bel. 2 /
ni s farni

(African cl &¥&dF @ Sgl)oﬁz&é%‘ %10 Az /EM%EXEIQS éei‘?a‘fh/z(léﬁlgs‘%( ?g laevi s

mel anogast eFuffier, thé DNAyancodn@ CSEGI&AOJ,e BB/ usENZ Y iEiercRll§ ailzalﬁb]k Kits or

Sat i va | apoRTRA PSR BB 8] el ZRASE0 kel SN e 0y S5ty o

saliva j apomndnarestﬁetpmnmnes, aesertiod 3eF85AthetiKbEgonhcl&hidydViar apprépriate2 DNA

corovi si ac: TopeD R, o) R Vind W55 ' on"BlR, cBadh bary BRERE TV 00

YDR111C, KEGBninafithiZeNes (TAAGTGARr TABshbya gossypii (Erenot heci um gossypii):

ENEYRE: 00,12 | P e oehrapE D 2et ERE I SRR R EWe
2.6.1.2 | Aspuplghentars toy BYAdAWNE AP tide seqwngs 75 sSAevIERAFGED HOe3 or the /
Aspergi |l us (L) %ogig géqg&ce&:g %ﬁ@@pﬁ&ﬁ%n%@ C%AQ)I#MZM@A‘?BFF gillus

oryzae: AO009 pt ococcus neof or mans
JEC21: CNOiwgen G INME&W&E urgler stringenbi eongitiense pidireneitdst oi delypeptihbB
0232139, KE%C{IW%M@MQO@;S% Trwanosoma brucei: Tbh927.1.3950, KEGG /
ENZYME: 2. shmani a major: Lnm F12. 0630 , KEGG / ENZYME: 2.6.1.2 20
/ Ent anoééa hi st ol §tringeat cq@glwm@nbe apigerEtely sgevadeby shose skibed) mnthgiafoeba

hi stol ytica: 24.t00016, KEGG / ENZYME: 2.6.1.2 / Trypanosoma Cruzi:

506529. 420, KEGG / ENZYME: 2.6.1.2 / Trypanosoma cruzi: 506529. 430, 10EGG /
ENZYI V1E: 2.6.1.2 / Trypanosonma Cruzi: 0889. 120 or KEGG / ENZYME: 2.6.1.2
[/ Trypanosoma cruzi: 510889. 140 and yet having ALT activity; 25(d2) a DNA
havi ng the nucl eoti de sequence of KEGG/ ENZYME: 2.6.1.2 / Honp sapi ens
(human): 2875, KEGG / ENZYME: 2.6.1.2 /Hono sapiens (human): 84706, KEGG /
ENZYNE 2 6 1 2/ Mus nuscul us (rmuse) 76282 KEGG / ENZYNE 2 6 1 2 / NUs

o o o A NN SN PN 1 7™~~~ "~ o~ oA ~ i ~—~ 2 e




30 2.6.1.2 / Xenopus laevis (African clawed frog): 444533, KEGG / ENZYME:
2.6.1.2 / Drosophila nelanogaster (fruit fly): Dmel CGL640 KEGG ENZYME. :
2.6.1.2 Caenorhabditis el egans (nematode): C32F10.8, KEGG / ENZYME: 2. 6 1.2
/ Ayza sativa japonica (Japanese rice): 4342210, KEGG / ENZYME: 2.6.1.2 1
Oryza sativa japonica (Japanese rice): 4348524, KEGG / ENZYME: 2.6.1. /
Cyani di oschyzon nerol ae: 35 CML1l/ 1066C, KEGG / ENZYME 2.6.1.2 /

Sacchar Onycaﬁ:llﬁﬁfgeﬁjrsdxﬂﬁple VoG hgent KiokdRtidns. EDGAY Mengédt Gorllitidnd réfaachfvr onyces

bt G e P o e

Ezé(c);él.; 9/_3;; gz Yllséﬁﬁbﬂ A y, NH W/Egenﬂccﬁdlﬂlor& may$e Reledsiac E]ﬁ@rsﬁmggiﬁ gorﬁﬁ@bﬂefeSBBﬁBS 2. 08

: 2. . er [
2.6.1.2 | A§§aé’?93?=|555$? @&rﬁéﬁt %gﬁgegﬁfﬁg‘eﬁ% “P“SER&%%"@%&“?% /
ASp]tcer gi | bus jﬁﬁgéi'a&@e Aoaemo SQGNAB?WE}[]\IZ K%Gﬁgﬂer ENEYOWty 2aib. Be Z)bfaml@l yahecoccus
neof onnans ost el i um
di scoi deutn? ‘ﬁﬁﬁeﬁ%"%@ﬁ WE@B%PQZZW/ES p‘ffeéa%b' ﬁbl\%af Fﬁ%‘ﬁeﬁ Ghd2BreyEdi -
Th927. 1. 395QDNIAE£BanmEM1\él\/ENA2 6.1.2 / Leisbmania major: Lnj F12.0630 , KEGG
/| ENZYME: 2.6.1.2_10 ta tica: 23310 KE
63 5 ot amoer T DR R oot RS Ry AR & 5y ORTRE
TB %{) Egg 0SO ga séqukiiide idehto 5&9342‘0%6&165&@ C%_BNZMMEd fidmhathst2r dr tliérllgtaggﬁffqlmz cr lé é IGG
5 ' r ypanoso
P eviitl oy o N nefa Sy ol s R SRS b O B,

h%/bri di z;as tt® C8 ADNderiwadnbanenis@r yr the like A hialich ddebtite withch ®NA deodiaguence
KEGG / E . 6 87 :
S16 12 | NGOt hen s TERHE o Tk e ek rebreo iy Sl
rln(;g g g I2usK(E rrmutﬁ'/ ehomil{ﬁ@ﬁﬁrzfdﬁ&l@i@l 28% &%\‘ﬁlﬁomcﬂo@ o Mﬁraﬂy@@%lanmo(rmdeti E
, : e 2. : orve

ENPYVE. 2 6 11 MeP BT puctiobad seness 1oy R SR B Tt R A BT 6 1
{:)r XenoEul|§ I a°dt|«si:lml‘ , (b, iNal(anc;hc_hr\m U8 Ag: 58414833, éQ%ﬁGBdsecENz‘(\éhlE alt,arxﬁl;nl621/ .

osophi | a nel ano r ' ne 2 6.1,
Caenolrohabdl rEE %aéh B(Lr%{m adlgi%r“ﬁsg?ﬁ%!?ﬁ%ﬁé@éq @%‘9‘\%9"&%?? L Oyza
sa]t i va j aponilgd03- ﬂh)paﬁﬁlg.e Whaehuclibgiegﬁémencﬁﬁe&dalymZMNBLzAgTN ﬁas?{ o{D/r yza
saliva japo apanese rice): i
Syant di bechyTaivT RERBREE Pt kiR als! %@%gE%ZF@eXfmeﬁccwgflﬁﬁyces
igrR i\{ll SC i aﬁE C%dc/&ﬁﬁ&@oﬂ(&%aﬂalyﬁ&lﬁféﬂ)ﬁdﬁi f)hoimﬁ( p/Sewwielni olmxkgoer evi si ae: y:

re | ii

Aoos AGREBEW Kectr] ke igont 3 St drane P b S PRl S e s )
ENZYNVE: 2. 6.ah afino gSaipi frms darsieap Grgogstapenb B theSRROSBAL liBynthdSEBS pyruse
ENZY1VI E: 2 I
2.6.1.2 | Asag‘é %m%f.{a ua?n“q‘l‘ééﬁtcﬁ@d 8%&%&%%%33}%2@ ééf‘fs?’% %T%%SF%% I\‘{‘%hz /
Aspfe:‘) gln ;In gs as@*]ﬂaeils M&Qﬁﬁlﬁﬁ@ﬁlﬁgmﬁ?uﬁhzﬁ nhetdbNlsrid/Eiiring . a6l (A @cyeta@d gltaeoccus
neo
di scoi deum @Eﬂo&%ggg% R‘E&%ﬂ gﬂé%‘% V? %ﬂ ‘4""@ %ﬁ%‘g‘%w?a IH‘g] i
Th927. 1.2595(isKERE prodnetigvenf 18 desigd pobypeptiéd. shmani a maj or: Lnj F12. 0630
KEGG / ENZYME;, 2 qrr&g NZYME:
2.6.1.2 /Ent armebg %ltgotnglgq%]? ca. Rgsﬁp %]é 68%%8%@11@ g%%g%ggn%%%?! b
Tr ypanosoma cepabie; OfAQ@@SEfgSSMPB@t higtrecigvel gy Mrrabeels. 1 Natural vells paghide dwbarer uzi -
506529. 430, déﬁ%héula?l%%d 16 &iid 11 éreTIsé!cPQmés%%%& f)h!ﬁhcuoé HP88miiaghior KEGG

| ENZYME: 2.6 anosonma Cnel : under stringent
5condi ti ons Pavensasd may 6@@@?&15?5’61)’%?? lﬁe haV| ng ALT activity. The

concept gf an ALTA@%tdeN’ Wh%ﬂ&%’lﬁpﬁé&@@s @JETe:{]ééﬂriﬁtoa\ﬂ{léthntMT Een@ %E@i)ééﬁe
transfer of an a oup e[\)tvveen an amino acid ”9 an o:-keto.acid. The
ALT activit gﬁaﬂ]y)g qx]sge(g@g”n@a 5 SIVER)| |%ﬁ§1 into which an AL gene has been arti clally

transferred can be prepared by methods known to those skilled in the art. For example,

such a cell may be prepared by incorporating an ALT gene into a vector and transforming the
vector into a cell. Furthermore, the concept of "cells into which an ALT gene has been

35  artificially transferred" encompasses herein cells in which an endogenous ALT gene has been
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An ALT activity level is determined by a reagent for automated anal yzer for
10 neasuring al anine am notransferase (Runpia liquid S ALT, approval nunber
20900AMZ00597000) and the method taught by Rajanpbhan F. et.al., Protein
Expression and Purification (2006) 48, 81-89. In the present
invention, as a gene encoding ALT, a DNA encodi ng a pol ypeptide haying the
am no aci d sequence of KEGG / ENZYME: 2.6.1.2 / Hono sapiens (human): 15

2875, KEGG hctteNYNy: géhebactivatioh tdermog@p(ls@n&"m( Ry, - Infeénhl6nal Hin@RafiorENZ YVE:
2,612 / I\/Usm(/:lﬁ %DTE%? 82 KE / ENZYME: 2.6.1.2 / MS nuscul us
(nouse) - 1&%&3 YR/E“’“QY@‘W‘?SEE Rattus noi vegi cus (rat): 81670,
;Eg;Gj_/ 2E)N(ZYI\/E 2. 8s AL"EtoE beGatigdy éxpresdet gf %&ll(ﬂmmiﬂg&i}&g &E:;uﬁﬁ {ns{}EB&ZYl\/EZ

. 6. 1. enopys ncla ro :

o1 5 1 o Pt Al RS o Tl (4 R B TR

ENZYME: 2. 6ﬂ§t, rﬁmétoafaemﬁé’saheb Oysniéibebann n(el’t&amSwdEa)mmﬁBs?Eel@AS&ﬁ &G / /
ENZYME: 2. 6. a.sati J apohi ca (Ja 4342210, . KEGG
ENOYNE. 5 edssin CABHEGH ik ERS Gy ces AR At il iakis S6RakINE oo |
ENZYME: 2. 6 fillnigatis, Quepaigiliug s@iisue O Crypescolas neﬁMﬁﬁﬁCDl&ﬁﬁﬁhﬁmEﬁiM&umZ 6.1.2

/ Saccharomyces cereyi Si. YLRO89C KE YIVE:
Sacehar onyc PSS HYR] MR DS Engmathy hiER R Irgugssdng g, o
gossypi i (Ekﬁomtdmdcamhmgﬁlss}"mfdrably, IAAGG&\AMBWMKE%M drESMine speciés 1. 2 /

Candi da Ib| ean / .SC saccharonyces
ombe. - drcas B8 B Ay Yol E 7o b VenGisCielfidh SRIRREASEORAIOYS S
KEGG ENZYI\/Eexp’L’esﬁ ALT2s Chibseengistet omrf tallsi(GaOUsts) ARLD A ;ﬁeﬂzmmgmréﬁca@m

ENZYME: 2.6 2 | Aspergill cnyzae: A 0300 ENZYME:

> 6.1 2 | oPYpfudRRaE nhur N ASE R SRBRASE RiAET) SR eRe 1 7 |
Di ct yost el i widldihscqP4 engreatd@idBiold 2B 1801 1 d(E@GnﬁndiNZMhFel 2AIE; 11wa fdegdbanosonma
brucei: Tb927.1. 95 KE VE hmanl a nmaj or:

Lnj F12. 0630 SRS %ﬁfﬁ@?"@? Mo Exnalafcscribg| B B ti ca: 233100009, KEGG
| ENZYMES 2. 6. 1. 2A¢ EnAERpebao bi soogly txprasseddd a £ lyGone 36 thi EHGwin g ENTAVE:

2612/Tr r 420, KEGG / ENZYME: 2.6.1.2 /
Trypanosoma 5%3923%@%8% éﬁ:ﬁ?%ggé%/ ENZYME: 2.6.1.2 / Trypanosona cnei :
510889. 120 or KEGQ@) ENXMMECRIi dpdypeptideyhpengthe mmimragil seqBi@8EKEGD/ may be

ed. Alter i ng, o e i a 0 ac d
Sunence dew r206rnf1 ﬁgﬁgfﬁ ngg gldl%&@ u%ﬁc}g&%@é \rﬁﬂ%e ab%\t}gab/amﬁQ I
substi t ut i omapiade|(lamiagh 84Hidi KEGG /WSZ bAgerMiomusiilue fwowe): ﬁ@%é am no
acid re%bduqécﬂ?ﬂmm@afsfrwm&m&lgrulﬁ éfgagfe)b% af’\dKE.GG/ENZYg\QE P@| ypeptide

whi ch has an am no aci d sequence romthe am no aci equence of
KEGG / ENzYREttusnogegio (fat)Hoiod0 Seisi@ nENL MMER P 1. 27 826is faxEGHs (AoENEYMED, 2. 6. 1. 2

(mouse) - 7e305'C (ARG ,SGopt a Reartofyd fody, 18850 RERKLS

KEGG /| ENZYMNZEME. 8.61.2 /| DReqphils melanpagter uduit r &) Dr@lfﬁ@“@(EC@GGENZYI\/E

Favi s (AF r EAENER ARG §£%§4%§%§§%%&§5@§va@‘§% S s i
mel anogast el 6(&2/@1‘/2%3%}'\)%&99@@# (ameew oice) kd3¢2210. EWNZZMEF @1.2/0rtyza

Caenor habdi {115, 618680 PafMERB %485@2@@308 EREAArENEIME/ C%anﬁh&scl%zén Oryza
saliva japonica (Jg{g\gnese rice 4342210, KEGG / 15 ENZYME: /| Oryza

sativa | aporficEdac SNBHAKESe KEGEY ENZ%Z@ LK Eperharamyps\gerevisiag YlLF@S?

Cyani di oschyaai; MENghAE: M@@&%&Eﬁ%eé C(E(NZSYZMEYD%IQC]- REGGSanehangny ces |
cerevi si ae: YLR089C KEGG / ENZYIME: 1.2 / Sacch %es ere ﬁé Z y:
ypi i

YDR111C, KEGS 12 ENp¥ilEa 2osgpi. @f?m%g%% EGEYRYpi 4 t8R8Ci Uk
AGOS AGROBSWNZREGE:G2 /6. 1ENZ YMndide . fbidang/ CelamBgm d{EIE{GaMENZ%m9234@ /20 KEGG

B e e

Asper gi | | us nfduhing ANI923 AREEGEEONITE: KEGS/ AsENANNRmiates: AFDIA 68810 | | us

TG, oncois: et on | 4TS opis ayRatoai Rl GREERT WS HBoe

0232139, 252KHGG/ Crghehos r2oformian? JECTY: ypldGos0fm KW ¢i ENZYUE7 25.13950, KEGG

| ENZY 2 6.1.2

J Ent anoaBa. Hesfyim SehaRhARTRs s RiOg poNE e oy N ik Pnetha

hi stol ytica: 24. t00016 10EGG / ENZYME: 2.6.1.2 / Trypanosona Cruzi:

506529. 420, KEGE ENZYME: 2.6.1.2 / Trygénosoma cruzi: 506529. 430, KEGG /
ENZYME: 2.6.1.2 / Trypanosonma Cruzi: 10889. 120 or KEGG / ENZYME:
2.6.1.2 / Trypanosona cruzi: 510889. 140 by substitution, deletion, addition
and/or insertion of one or nore am no acid residues and yet has ALT
activity is functionally equivalent to ALT derived from human, nouse, rat,
dog, Afrlcan clavved frog, fruit fIy, nemat ode Japanese rlce

- o - I o o L ) ~ 1 1



35ni dul ans, Aspergillus fum gatus, Aspergillus oryzae, Cryptococcus

neof onnans, Dictyostelium discoideum Trypanosone brucei, Leishmania

maj or, Entanoeba histolytica or Trypanosome cruzi (hereinafter sonetines
referred to as "ALT derived from human or the |like" ). Such a pol ypeptide
enconpasses, for exanple, nutants of ALT derived from human or the like. In
Exanpl e and Referential Exanpl es described below, a nmutant in 5 which four
out of 496 aricao Taed7ds398er @(B(H})I/MI\([IR53&1 2@12315&:1&;152816}&&13&]%3&()) was

g?ggéri ng p&ﬁ%ﬁ%@gﬁfgﬁ %ﬁ%}%@gﬁa{‘# Vet é?‘l{tobé) @%ﬁﬁ% %%E%tl de,

nmet hods of |/Ettm@&m|kﬂngolyn¢ham 0816, NKBGfo! FPRYNEe3. 611y / Teypghosena choar:

Functi onal |y 5 ai SROT 6 TRk P34t MRrRh BP (HBo T R B0 /

appropri at e[BNAYMEod6di2ng Trppbratsonn sruzintSa0&891 120 andHSGof EXEYMierd.aedl /f rom
human or ther Illl%()-‘-,S b CsMgmngf Lﬁ)t ed rrut agenesi s (Hashi noto-Gotoh, T. et al.
(1995) Gene 18% E‘? %45 ., and Smith, M (1983) Methods Enzynol .
100, 468-500, Krathdy, a\NNlbbncathng ﬁ@)ﬂ%@pﬁd@h}hlch hécimsniRe acid iQ@perd 4drv@d56;

(1088) P oq X e i ekt Peihe UERRSGE ENTOA i 2 g sl BRI RS ot

85,, 2763- 21@(}/%@2@@% 1.2V Bomangap@nos ((Hsmar&yS@D&oKﬁGﬁWENZNMEt u6e2/
Speci fi ¢ ex S C

deri vedclf0 r o%qps Scufé")‘? anﬂ%‘gf%g%n@&% }t@'gt%\&aﬂ}/eze@lg’[lZ 1" % S(fu us Q%wse)
pol ypept i de 1086820 KEGG aENAYMIC i26. s2/Rettng gorchgichy @at): Bi &t tI{EG@ihENZYME d

sequence (e 41241 MABAC| dor SUUER: Bl SRR R0 N Rybid2 | o

84706, KEGG (Affer@oited figh. 4843831 KAGG F ENEYMEDE 6(1mdmf®pphlmmnganm®utt

Rt tus. nor vad) coir any o phOg BT e oS M odody © |

(dog) : 61595 132F KESGKEGENANEYME; 861,22 Oryzteniopjapohise (agan¢safrice)c 4122 | e d

f lf;))g) 4445%%(%%@ Z03 PEOnZa Qattka Jarjonigh QRBRIE AkelBl ﬁg%agﬁgg(}(/frwt

(nemat ode) : HXMID, 361 RECSanidighyavE: mepolge: CMMP6EG yEEGSth%YMEpZ)ﬁwd

(Japanese rige - ni ca
(Japanese rice %h ﬂ%ﬁ%S%ege I%E@O%Y@G% ﬁE%’Z%O%ﬁﬁ i 0SC ;lgrglrll@%gr ol ae:
CLVIMD66C, KEGGske EXRPRIEC.2KEGE. » ENEMEa? 61 Ay € dshihyergoviypil 4BremyBbROBOC, 30
KEGG | ENgGY N éﬂggg@@r@gﬁg ENTSAVEY-Io NZYME:
2.6.1. ZI&I% Asogs%ggfg%ggs gEr enot egl um gosg?pﬁscaﬁ%&%%%

ENZYME: 2. 6.KEGG/ @N%]%@é bBiZ Anshizgacrhgogaess , paures SPBEABR/NE: KEGS 1. 2 /
Schi zosacchai@pyges gﬁi}ﬁg N% 7IVE: | rgillus
ni dul ans: Aaél923 2, 2@2%?/1&%&@@%&%5 12 % 2IEer /ZEﬁum gatzuﬂsAlSPZFUA
6007770, 35 APstiug ERENEAFDARGOT57], K.Eﬁé‘r/gﬁwlp 029iaéAsmm@@Gmm@0164

KEGG / ENZY%O9O§O3@O@162 I KEGHPY G00LPME: @@f?r/ SGRIE 9B KEGG |
ENZYME: 2. 6. Dictyosteliutn discoideum 139 KEGG / ENZYME:
> 6.1 2 %y faNGeURE BEGL ENANOAT: 2083500 HEBEm émzwen BDB_ @170,

Lei shmani a n@ge6G:/ kapile: 0630 / IsorNB M TB92G:1B980./ E_’EGWEN@YME

hlstolytlca 23t 009, 5/En ano hi stol yti ca:
24100016, KEGG ﬂ&%v@ﬂwzm@o_ﬁ bmJFl%PQ%nggﬁ% cENZYE c?e@g /EDmORRGG /
ENZYME: 2. 6. tﬁsuayﬁcaTmnaawson@m} WENZ YMI6 5281 gmtanlﬁﬁ%h{st YWE00814. 1. 2 /

crue 51069 40NN oA Bt eroheomtetok e PENETIRIT o of

one or mare ’Ergapamsomal dazi: poefenab] KHGEQO BRZNMECE.A32 Mivypapsehercal:y 1- 10

o e e KBRS o Py o
addi tion of c&hﬁommdmﬁmmm/m imger afsme pr ebre (ap) sevetalBimiaoadid reaidiadand par e
preferably ]1? Rh? R aci ds; and a pol ypepti de having an am no acid
sequence der & f“fé’ 'The am no acid sequence of the ALT derived from human

or the like by sulgsi auidNArnw@ilingnepobypeptie having /X ac miss apine faaid abdugnct- 30
am no aciyds, , f . REA!GE Y RrlsedBnlMLIREAE ANz AED 2Q1NEY 1ML idG! ds-
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Amino acid residues to be nutated are not particularly limted. Preferably,
am no acid residues are nutated to other am no acids in which the nature of
the initial amno acid side chain is conserved. Specific exanples of the
nature of am no acid side chain include hydrophobic am no acids (A I, L,
M F, P, W Y and V), hydrophilic amno acids (R Db N, C 20 E, Q QH K
S and T), amno acids with an aliphatic side chain (QA V, L, | and P),

ami no aci ds i T)azmdq@%/momalzm PEmSk n@k@wﬂn}( 4706, AEGY);, am no
acids with a suI ur atomcontaining side chain (C abENKIMT amn no aC| ds with

a carboxyl i cERETMEARG lefm B EBREAIMRYsdi edenss Mugni no
aci ds wi th anhases Rk ME0e. SKEEGHINZINGE, 2,41 antltdy naﬂ@gam(ﬁg @%vaﬂs with

ggealr g{r?telrcccogéa/ ni n Si degﬁ?ﬁ'@ys Eamlhans (dog) 6ﬂ%15§v%b2 % arent heses /Zre
pol ypeptisle Rawbitdadits @A chfled w&mge qﬂ@@&@l\fmam @Ql/g)réh%blnl%m no

aci d sequence by nodi ( addi ti

subst it ut i onMgipagaRer cgf‘”ﬁgiyhf H’th%é@fodsﬁ %&Zﬁ@%‘[’ 6@2()/a g@‘inE!@deﬁﬁtl vity
of the ori gi fédand Meype@e) ds26NMg K KHEG F. ENZYME ,2.81.90. ONai lsativACRgonidCi . USA
1558 % SHEanie) i el e L e oz
Dal badi e- McFadeh: aB485243 KEG@) ENZPMEE 2 6N /ICyah@iastbhy 06 imerdUSACVMEBET , REGG

acid restincl S EECARTR Sobwors aerPoR ko neir bR Pid 77

Lu5| on pol ypmthad?nﬁ@dmére\sm;{eg YIDRB]JMT GGl er ENZYME: @6, hunresshbya Edseyph 1 1:( ke may
e given. a_ fusion p eripve rom
namanor ¢ nelrRIERE BeREY poLySenORIEN naeaCt o P MLt gft}%fid&?
Eol ypept i ?ﬁ ﬂ;y%rge an;e@aned KEGG nIGENIQYMEge%EaI ent(sdknittg?ldcht&onﬁ&s Ciﬁggyed from
uman or the gggﬁ odi gﬁ@gzy :
S Wﬁ@ﬁ 2

transferring ¢1 FQEUII{EZ#? Fpe%% X s/| ng the
DNA i n alhosSENEZEME: 2 5dhnispetgitiusdhapatus: oAH[h@sSGOB??Os KKEGE@d ENAYMER 28¢t1t2 /may  be
used. Therelsn limtati ol o the ALT
derived frorﬁA‘F’Pﬁ HJS ?ry%aﬁe‘qt%hﬁg&%&b%g @Qﬁp ?‘d"r@o%’pig élé’gtofocmbse fused
to the ALT dmoiformensfJECR] :HIN@M 460, KRGE | KNZYNEH. dad,2 hbictyastédmmodischidearh:ed t o,
FLAG (Hopp,

compr i sing’ sPRERERi eae] EYEFUEPRRE fhgiitbatt pdTinAZAPase TRE i 10
(HA), human ENEYME r2gient Le?vlsm:ﬁ?rﬂag(mgffmmﬁl,z (oI SH REGG ag Y ME 72048,

HSV-t ag, t e t ub r . B-tag,
protein %fgf r%glﬁaénn?%qftapﬁ ‘lt E%ntfge-5 tra er aséeﬁ%&% 14 /EHaBOJb%g%%ﬁ&a'
helrr;aggl uLi nij%(OB{H)G KEGan@II\IZBME n2. édﬁst dnypamosgrnm eyuz. | 30§539%4E0 o HIaSe' and

mal t ose-bin r Yy @

encodi ng suc pep ae |'§27?'n8§0em tc%mt h@%@im({dl nglvi\ﬁab %?_?‘ (fgrl ved
from human OTwmsqma(erumTﬁéO%eslé@ oy dEGE WUBNAY MiFarledl 2 ¢ Bypnessge derz
prepare a f“E%S@Pﬁioyaﬂﬁ%'hgﬁnoALTacnolfyA” alternative nethod knovvn to those

skilled in t for epti des functionall uivalent to a
speci fi c2pol ypept ildd is élﬁrmvhﬁdh@@vﬂ@ﬁﬂ%éem?@m@ﬂ%ﬁid 4662/

Sanbr ook, Jyg u Zg@gE n
I(-lar bor 20 Lab. h%??l 1evns&431n %}iﬁ?’h%g@s{% %lzpﬁﬂo 8 @%ﬁtﬁgﬁd&é ?
isolate a Dl\KEﬁﬁdtﬁWZW é}éﬁléfh{s@lﬁ%@lsmuﬁbdé%‘ﬁ%ﬁ@}éENZYﬁg A Sequence

of K-ECGG / EN&YMmuscidusSimbuse)! 109880 m@@nﬁwm@slzﬂém&ﬁ%gécﬁm fyE:
2.6.1.2 / Honp sapl ensé]ghuman 84706, . KEGG /

ot us ( OBk 2 6o dareis Tamgaris GPONES 1o SR EP G EVANIE)
108682, K&EGCH k. 15WMpu2[a@v1§-(ﬂﬁ/cajR@lh@&t‘ﬁ f00F VBH38 UKHG@EY )EN2ABVIB1660,2 KEGG /

Xenopus. | aovPEs(oTE | RasearRc T BY) DA P0KERER NBHEES 46437 )

Dr osophi | a neh@ﬁ@gtﬁﬁtisealegéﬁsr(mmatcﬁdey)C32E>rm8 REGGH OREAGH/ 2EmYlﬁyza2saﬁval 2/

Caenorhabditis ele an .6.1.2 /| Oyza
sativa j aponi®d"¢J ??éﬁ é@%‘i %3@%9 E%ME%W? %f‘“’ia pppniey v 4
sativa j apon{Jegnese rice): 4348524 KEGG / ENZYME: 2612 / Cyanidioschyzon merolae:

35 CMIMO066C, KEGG/ENZYME: 2.6.1.2 / Saccharomyces cerevisiae: YLR089C, KEGG/
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30 (Japanese rice): 4348524, KEGG / ENZYME: 2.6.1.2 / Cyanidi oschyzon

mer ol ae: CMWD66C, KEGG / ENZYME: 2.6.1.2! Saccharomyces cerevisiae:

YLRO89C, KEGG / ENZYME: 2.6.1.2 / Saccharomyces cerevisiae: YDR111C, KEGG /
ENZYME: 2.6.1.2 / Ashbya gossypii (Erenotheci um gossypii): AGOS_AGROB5W
KEGG / ENZYME: 2.6.1.2 / Candi da al bicans: Ca019_346, KEGG / ENZYME:
2.6.1.2 / Schizosaccharomyces ponbe: 35 SPBC582.08, KEGG / ENZYME: 2.6.1.2
| Aspergill uBNZ]YNﬂl: amst.2 AbikOordyceKedkvisiae: ENRYME, REGGL. ENZYWEpergid 1 us

AD090003000 16T KBRS FieRpApRem BOIrL) AGOBATBSH ALV 4 T

CNG&01490, KEC@nﬁldEMK'}fME CaD1®. 2 KEBGABNBYME 26 di/ Scidossetitontliol (10282139,

2012 1 Leouaaok sy IRANRER 640" el st By 0 hed PN

/ Ent anoebf hENEWME 2642 /&ﬁergﬂM&;gaiﬁEmA ECOYME, REGGLEXZABIH: asoieba

S06529. 420, AR o ERaRE B0 BN, Bae Bk e 2 OE Ebatreneecc |

ENZYME: 2. 6. deoPorharkrJQanoSe@en460.u KEGGABRBYME? Q.60r2 KBicgostel o/ ddbidedn 6. 1. 2 /

baced on T haP DB SbnAMGR b ot M £ i e Sl SR AP BT BB es

functional | yEHﬂMMEaI 26l .2t b Lekkmaial nehgori \LedF Fxr@a60 hukiBGGof BNZ&YNIE K @.6flr2om t hat

;[))glf\ypeptl de func ?bc?ﬁ@%ti)l?;{]egg%ta %@Pﬁ&?ﬁ ]ﬁ%%grgéée% om gﬂun%‘%yt%a t he

| i ke can be 2p1000lor | RE6GY/ FAZAMEd2.6y.2t hdsgpaddsoms lcnizl: e6b1P.420e KEGG For

exanpl e, y ation co i ngent
ybr | i zat i of GONIT T 6he arbPupging Rat iabione. JGA SR B3
preferably 5?5@par®somaSS@21ar$dI0889:ﬂ% SDSiF(Mir/eEEZ‘éL@r &h.y2 /nhgpbeanstomangent
condi tions rr?klgg% g ven. For exanpl e, high stringent conditions are 65C, 2
x SSC and 0 9 g “Under these conditions, as the hybridization
tenperatdbe is | oviePecs DNotwineh hybDriaes ini 4 PNAI gmpirsreolangly 20NBUvag sle DNAS

th ly | d |
those. Dhas. wiiRSHR Send! K0 REAMMERRY 5521 Elofp shfens T A K U e
i s el evat ed. Emﬂfbﬂ 6.hdt Homwsaplhm thempor 84706e RﬂiﬁGélEé‘bZ\@MEI ub.ARi/tNusof
factors (sucﬁl ?@l@@téugﬁo‘ffﬁg‘t Wf@ﬁzﬁ&iﬁ%% tzh?\d&txﬁdsaﬁ’uférl us@j 108682

hybri di zati o art coul ropri at e select these
I97be

factors to rBEGGH/ENLWEA? 64 2r/iRatfesnoyvegBmnath 8l Poke / ENESYEY 219yl 2/ DNA

i sol at ed)fy tgﬁ§?antﬂ)f£‘fs @bcz)atsbmot @@am AYRE VIRY: @a\@ /19 s OVE (ApiEm] 09y
and usual ly has hi gh horof o% Wle the ALT derived from human or the |ike

in the am noclawediiiedqitiidd NAYMVE: giP- hd mbiresgphila reaspgasiep (studi y 97%

or nore hom)m&}’CG%ﬂf @(EQR#YEIQ@MZBWZQ d&&[&{aﬁ&t{s elSQﬂﬁs?(n&ﬁaﬁ&ﬁeE %@ng&g% or
nor e honol ogé FéE et erm nati on of honol ogy of "pol ypept t he

al gorit hm de NZXMEG 241 %drOryzwsayva WReni¢E Gangaese pee)) 43 ZﬁilQ)cKFﬁm
Acad. Sci. UBRz¢3883)e. 18@/ Of28 s#R9 jeﬁﬁ@MC&pF ﬂaﬁésb%@dmsm KE@GQ Hetyept i de

may vary in amno acid equence, | ecul ar V\BI g ISOG ectric pojnt

presence 2or afdende Gyt Q@BXZOEhH?W?e oY MREPG KE’&Q: dayerEn Sh2the cell
or host that SpicRAMER S RerePishy PeRROSE | OKEU@/pmzmatz ON2 ebSihrd Es wi ||

be described | ater [ st e re tant pol has
functions eqﬁ?@ﬁéﬁ‘@n@‘%ﬁo %ﬁﬁ‘f?t/ %ﬁw t AL‘%#‘E@ B &gﬁfﬂ or the
like, a DNA gosqfi): m@oslamwemm/mm psed/iOandid¥ealtices €aD1% Byt i on.
For exanpl e, t YRe d f. resent vept i ssed in
a prokaryot e%ﬂ@% &c‘ﬁ Fé%]”fofac WRHS 6’8an% &é@%@‘ogs%@d?to t he
N-term n38 oENZYME:n2.6.ial / mpengllhmcmdulsmqumwes af KE@prMéEME dé6 1\hén t he
pol ypepti de i,s_ex ot VE'HB;J t he
N-term nal sﬁé%eéglﬁ%gﬁ Ence e ‘A?s %lr:% 7§ @%ENZM Aol by

A0090003000164 , KEGG / ENZYME: 2.6.12 / Cryptococcus neoformans JEC21:

CNGO01490, KEGG / ENZYME: 2.6.12 / Dictyostelium discoideum: DDB 0232139,

KEGG / ENZYME: 2.6.1.2 / Trypanosoma brucei: Tb927.1.3950, KEGG / ENZYME:

35 2612 / Leishmama major; LmjF12.0630, KEGG / ENZYME: 2.6.12 /Entamoeba
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encodi ng such a pol ypeptide can be used in the present invention. In
the present invention, as a DNA encoding ALT, a DNA having the nucl eotide
sequence of KEGG / ENZYME: 2.6.1.2 / Hono sapiens (human): 2875, KEG /
ENZYME: 2.6.1.2 / Hono sapiens (human): 84706, KEGG / ENZYME: 2.6.1.2 / Mis
10 muscul us (nouse): 76282, 10EGH ENZYME: 2.6.1.2/ Mus nuscul us (nouse):
108682, KEGG / ENZYME: 2.6.1.2! Rattus norvegicus (rat): 81670, KEGG /

ENZYME: 2. 6. Hist@lyticaCasBi.t80008! IKEG@Y ENZVUE)2.6. 6@9@&&:\095&%0&1@@%@01@ 6.1.2 /

Xenopus | aev A fro 4445 K /

Dr osophi | a %ﬁ‘é‘&régmiﬂfﬂf ?0 %ﬁ%ﬁg&?ﬁé@@‘ﬁmgé 6.1.2 1/

gienor ha?dl t Tisp@begansuLinsnBI20de) | I@?(ELgfglzzlYolﬂi ﬁE@SZ/ / Eﬁ%}(ﬁdﬁomg (?JZ%- g /
yza sa |va 0

Oryza satlva 0 ﬂz:o Kkgimﬁwﬁ ZEQZ/ RS R I(}SSE% reyringent 5

Cyani di osthyanditiomraod e endoidddabppeptidétdving ANAMEy 2. 6. 1. 2 / Saccharonyces

cerevi si ae: YLROS8 cchar.anyces cer ewfesri ae:

YDRI11C, KEGG / E G{R/%‘“P?GE“&E;{Z 9%%%9‘&“9&8%%‘?%?@% t R SR P85
gossypii): AsaBa )é\beﬂaEMJdnaEﬁ%\ﬂb’E an@ aboked atidCandi da al bi cans:

Ca019_346, KEGG / | Schi acchar omyces ponbe: SPBC582. 08
KEGG /| ENZYME: 2. éﬁN@%%“ Eﬁﬂ | |"feﬁ§‘r‘?%aéfﬂ(?1§‘ﬁé AN1923. 2 KEGG / ENZYNE:

2.6.1.2 / Aspergi l|AmuaLT uaeiigst lgeel IAIabiAmﬁmmy?@ red@ef@Got a&bﬁmﬂi andyfr for2 /

Aspergil |l us zae: 009000 [. E ggcoccus
neof or rnatin(gl E%'irngS ‘B%"t“}&%‘éé MI\F@I\% JS.%EQ& BPR rf“{/ags%ﬁg 'Ptm

di scoi deum IHBHJAMZQ%B!B@O) MiEGER hethddA¥ddht byPRHandohdn F. eﬂ'nlyﬁa)tmrsb(mesbomnm

Th927. 1. 395 6.1.2 / Leishmania major: linjF12. 0630, KEGG
| ENZYME: 20% r@%ﬁ%ﬁ% %I stolytica: 233.t00009, KEGG / ENZYME: 2.6.12
/ Ent anpeba hi st ol yin itlegresgnt in@fiph6as H<gedGehcoling YIVE; a DNB\ ehealingTe pcpﬁnptsbrra
cruzi: 506529 42 506529. 430,
KEGG | ENZYI\/%V]% Q%e %ﬁ’%"[@é}\ég‘%s‘%n@% 5?#2%%%2%?%&@@3 (pi $YI\/E:
2.6.1.2 15 Trganddissa/ ENEYME: 2X0BBOHOA0 saregps lsmagk 4708l t GGt IBNTYME:2 DNA
uhi ch hybri dh ggs £ @@ JoNAWGOMRLGITPAIASY s PN 28 1bhe\AYGhRQHlde

sequence descri bed a ove un ringen condl tions and tget encodes a
pol ypept i de @raovsdiglOB682, aEEGGI/tENZM Bé 135 RrpttugBoTyrgicDNGate fd 6 .nGEBGT can be

used in the ENZWz%rl2/%%?&%&%’&’02?0@?10%_1%%9‘ EJ'Z v _l% Vi’ﬁit?%]do&?s as

descri bed above. Further Aln e creation

of a cell whiagws @fiignglayedios)ekdss . KEFG W %ﬁéédDmomﬂ?m%Wé@akre any

formas h@)ng G &KO6G hig 2A4 T 1680 N be, for
exanpl e, @Aﬂ&%rﬂﬁé?gﬁéf rom nR ¢Eﬂ9 a Zgﬁozrr/ldcég%db%;m &a&%hem céatlgtiye)

synt hesi zed BRIE108t IMEGHHENGYHE: ﬁ(ﬁle%/ @Wé@k satigsjapasify @Ealleﬁ?@w34?§1@\apabl e
of encoding Rkl | bRz MK, Y1 DARy A RUEhERL WBuRSaNENCaRssedkanG! e

degeneracy of genetic codes encodi n LT may be prepared
by net hods kHEY 2tonos eCeridiasgyzemmernpiae: £ MOfRS Efgiﬁp YK@ fogy be
prepared by pigRadmyeds ereiiidy: | YIREOY fKEGGa/ @ZY}@EDQ@S: NOS A

perform ng hybridi zati on using a part of th equence ALT e
the DNA %gqu@%fém@f RIS K HENAYHE] 232 H&fﬁb@aﬁswg mmze?s

KEGG /' ENZYMgsssypii AGOS_AGROBYWS BECENVENANNBIN.6.1.84CARlida by CEOOYMES,

rzmgcﬁl 35/(%@@ ?Wﬁé’&? / %Z{I%%WECE é?%@“m?"ﬁf?’%iﬁv%& (rat):

81670, KEGG ENENEMVE 6.226. AspidilhGanisafsatiNidas 2 s KEEG)/: ESZYME), 2.KESG /

Y . A g KESSG’/

ENZYME: 20 6. AOROVOOENS @I h&XEGHG i/SENLEYHNS2.¢.he nhﬁuﬂmcocﬁ%dﬁn&ns KIEGZ!L /

ENZYME: 2. 6. t poni
e 2 6, D0 WG IVANERSRIZY PHARARARE kil SIEET 0SS
ENZYME: 2. 6. KEQG / EYENME: dsthy 7 dinypesrsoinadruc@MWDEEA. KEQ;GI‘IE(ENZMYME6 1 2/

Sacchar omycet o buicaaRlF Gyt P baeall SEGGuE T S 2 Famose (o1

( Er enot heci uhistglytsy g83.(00008COS:GGREBENMKELXS! 2 /Enavddba hitofytita: 24/1000a6di da

al bi cans;: Ca

SPBC582. 08 %@E@}Z‘@@%ﬁ E%“?%P%pé?éﬁzﬁ ts Iﬁﬁﬁéﬁgﬁgﬁﬁ% F Kece
| ENZYME: 2.6.1.2 /| 25 Aspergillus fum gatus: AFUAJQD7770, KEGG / ENZYME:
2.6.1.2 / Aspergillus oryzae: ADO9000300Q;64 , KEGG/ ENZYME: 2.6.1.2 /
Crypt ococcus neoforrnans JEC21: CNR01490,” KEGG / ENZYME: 2.6.1.2 /

Di ctyostelium di scoi deum DDB 0232139, ICEGG [ ENZYME: 2.6.1.2 /
Trypanosone brucei: Tb927.1.3950, KEGG / ENZYME: 2.6.1.2 / Lei shmania

maj or: Lnj F12. 0630 KEGG / ENZYME: 2.6.1.2 /Entanoeba 30 histolytica:

233 t 00009, KEGG / ENZYNE 2 6 1 2 /EntanDeba hlstolytlca 24 t 00016, KEGH

— — "~ o~ oA ~ o o NS NN A NN 1 7~~~ "~ o~ oA ~ i




35al ., Mol ecular doning, Cold Spring Harbor Laboratory Press (1989).
Alternatively, a commercial cDNA library may be used. It is al so possible
to prepare the DNA encoding ALT by preparing RNA froma cell expressing
ALT, synthesizing oligo DNA nol ecul es based on the DNA sequence of ALT
(e.g., the DNA sequence of KEGG / ENZYME: 2.6.1.2 / Honpb sapi ens (human):
2875, KEGG / ENZYME: 2.6.1.2 /Hono sapiens (human): 84706, 5 KEGG / ENZYME:
2.6.1.2 /| MiBymmsowausgufino06eP 4376 284G KEBSZYMENZYMVE2 2 . Toyphnddoha Mnsi:

S e AR S BT o S M IOHERE (1)

ENZYME: 2. 6. Altepnativekg iopli8 dnemsiiigsa pdwepmwmplamm o) acid 4eReBe A /

ENZYME: 2. 6., i ‘ ) EGG /
NoNE 5. o dod ce PARARR sedhllf RRIBEP i o bl el RS R ARUEES
ENZYME: 2. 6.1 eztlon ofpne08 moEe AnyRp f}cwgsﬂtwaat(dwﬁmé% agtivgpyay hgued 10, KEGG/
ENZYME: 2.6.1.2 / i r GG 1
ENZYME: 2. 6. 1 2/ Tﬁﬁ@%ﬁ?@g&c &%ﬁ&ﬁ@ﬁ@%ﬁ&@%%@h&%@oﬂ %z% a@é 6.1.2/

Sacchar onycesqussseepl KEAET / XEGS /| Heme vgopiens? (I@Hmn)zl%@‘écd%@rfyces

(2 Srorvee SRR SRR, STBONERE st

al bi cans: CaD4ulgy OUF@@Z& ERE¢(E ENZBVIE.. 226 I ZSMNFZUSC&&J@ kaewsey £e888Donbe:

SPBCS82. {1, KE@@ p@%@ﬁﬁzﬁkkt&r{owéﬁa% b k&30 Nidd@NENZ 2312, KECG /
ENZYME: 2. 6. 3lllus fu 5gatus FUA 6007770, KEGY ENZYME

2.6,1.2 / Asﬁé@wgfamlwsx% 3226095 Ko 0K BHO30 B ZEVE |3t/ Xauwmuwgaevis, Ghficap /

Crypt ococcuscZRaneh.oasis RECSY: piNEE498,1 %Eﬁés@hﬁé\%%l\éﬁogf%eﬁsﬁ%n%yé
Di ctyostelium discol deum DDB 0232139, KEGG / %panosoma

brucei : Tho2Pmel_6GeH0. KEGE /E Iﬁ@m@6i%caengrhﬁbd_t@leéeaalﬁé?ﬁn&tm Ep2F10.8

Linj F12. 06301(5@@@ ENM\/@ 6.122 6 Oky4 q/at@atﬁﬁﬂhfclafﬁﬁgh@%@h e?‘ 5127233k EGB009,
KEGG / ENZYNE: )Ent anmoeba’ hi stol'ytica 4.t00016 KEGG/ ENZYI\/E

2.6.1.2 P Ti %ﬁ%@o%é lc?r 22 S5 RBOmeAc apRaseeyisd) 24 %’r@ﬁw&@G@
Trypanosoma ghkuzi 7 ERRRERAIA36 K&te/ (MNAVNE | 2KEGE: 2 ENBYW”Q%Q”ZB [ruzi:

510889. 120 o GG /- ENzY anQso ruzi:_ 510889. 140 and
per f or m ng péﬁ@%ll}ygest ﬁ%re‘ﬂ?‘?egowéﬁnl %é Wn@r@ 12 aﬁ‘é’@%’ﬂ})’c rrpl ify
a cD:\lA encodispgishkT YBRI11 s KH®Gb datreryWIRi ag 1t2ne AHSlae@iskyile %ﬁm&amof the
resul tant cDNA, .t tr ati e
encodi ng AL TEXSHEIY é@ét—gpﬁggﬁg gﬁﬁﬁdw&éééﬁwdﬂﬂﬁmﬁ?ﬂ? g‘\' ‘by
screeni ng a YBGGNT ENZAYVBY V.64s] ngSdhivesacetatontyasnt paBNA SPBGISPODDEKEGE /i S
possible to | > no e . .Speci fi f ures
oy be used. TEAYSE DA | ueudia; daiirontan 4 eg eENGIMIE A PRS
expressi ng Alpergfius filohigatiiss AIFENA 660770 MRNGG IIEIGZYDEalZ 6 FRI9A As{éer@iﬁumxﬁaar ed by
known net hod entrif u
(o n o SRopkRE SR, Geiche, BP0V 180k | BORRS LISt AR oA
met hod (ChonC‘BTQ}nBAGO KEGHJ BECE, 28.1,2 Abai:yoablﬁmhdmcmdeh%DDH@Z}leQ@ 159)
or theI ified from.it R%LAI:
Purifi ca | on 8& }Eﬁaygn@gﬁaﬁl} P2 Ztié OPEAPE? r]%n“fcl vgl%?/%ﬂngﬁg mafﬁge prepar ed
directly usinglQui dieRhemia maRﬁALRuFIZfaﬁa@I iIKEGE t ENZPIVEE: nR6il &) [Entamoeba  Fr om
the resultan , % doS I se.
Al ternati veI%‘/l B’&%A?may g s% eS| ze u?%?gﬁ%&%zﬁmﬁég%t@vgr se
Transcri pt asKEEG/$INZSIMERD. EDNAYSpasdrasigi I&i)QSZ@SE} KNGAKUERDRPERATHIIAN) . |t
'mzt ﬁ'ozo ( E?Sﬁ*g}&hﬁo%ﬁ&asl‘ﬁhh%%@ B0 2ERL [ XNGIWE 26 69rA) By lafodbRE cdz:RACE
30 510839.120 or KEGG / ENZYME: 2.6.1.2 / Trypanosoma cruzi: 510889.140 by substitution,
deletion, addition and/or insertion of one or more amino acid residues and yet has ALT
activity is functionally equivalent to ALT derived from human, mouse, rat, dog, African
clawed frog, fruit fly, nematode, Japanese rice, Cyanidioschyzon merolae, Saccharomyces
cerevisiae, Ashbya gossypii, Candida albicans, Schizosaccharomyces pombe, Aspergillus

35 nidulans, Aspergillus fumigatus, Aspergilius oryzae, Cryptococcus neoformans,
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10 Proc. Natl. Acad. Sci. USA (1988) 85, 8998-9002; Bel yavsky, A et al.,
Nucl ei ¢ Acids Res. (1989) 17, 2919-2932) using 51-Anpli FINDER RACE Kit

(d ontech) and pol ynerase chain reaction (PCR) with priners. A DNA
fragnent of interest is prepared fromthe resultant PCR product and |igated
to a vector DNA to thereby prepare a reconbi nant vector. The vector is
introduced into a 15 host (e.g., E. coli), followed by selection of

reslul ta'nél Cd])mybﬁémﬁn?clicbﬁémbﬂrghﬁnwoma&mdes |Lesldnmﬁcmab$ rmmngmqﬁmlitic}{he

nucl eoti de sequence of t intere e r a kpnown

et hod Such Sa PR SGHEUR MRS CHEUBRITHELP A i G e ma of 12
Further, a ﬂ&ef@ot&ﬂbzﬁﬁﬂgﬁpmh:@&mmmgharbemanqﬂsnammﬂibf@ﬂﬁnﬁmwanﬁOMe

et eeby s Y R T

Nucl ei ¢ Aci dshieefoenowt of $90 8thino AcidpwerdIedabed (KBS QEZR, K2RES BNAVBBRIOdVasg ALT
can be nDdlflgF using comercially avail abl e kits or known net hods.

Exanpl es of ‘§Uch nodifications include, but are not limted to, di gestion
with restriction eszyebsls welslewpnan tbcbsegs}(rﬂb&en itle af fcgqneptah@polglwudns

Tt it on canesRAFOLRy B bRl 8ol Shibed PSRN Rl e

The DNA encomtilypgptidlesT nadys be |gmslnudé79r axdipe,Whiosth shytﬁ iinlithee surtt coudd Piépare

5, 1 21 o BSpter R Uit U Y ERA A RE IR i mpfon LT,

(human) : 84710160dumEmlutatENE\mE anfineg adid® of AWs derved Uranrs henmw e )the ?16@@2 KEGG
/| ENZYME: 2. X 1.2
Rat tus mor venr g ed iR BEHln g (IR B (BERGSndV5p 27 Woer b 2. 2
(dog): 60951ad S@@M(lmmhodz Hpzymat JOOXApopI0s Kiravesy,i W. €tAfl.r(l 2% I\&mlanmed
frog): 44453 Y L ict aﬁ&?ﬁ (fepit
fly): Dmel §e g;%% %\% Q‘%NZ%%& \% mﬁﬂ?c}ﬁhe(n%g Wég{g’? e()]ar%gll:l

(nemat od&) : ii@zﬁlﬁimalkd@%ﬁ?’%)@xm A_?caé Sqi S 4. 8erAp349%dduinkel (K58) Mgbed%a

(Japanese rigglm o 3439300708 f%dtau'émwwo a%yég«,a@dcmmw@' ca (Japanese
rice): 4348524, KEGG/ ani di oschyzon nerol ae;: CMMD66C,
KEGG / ENZYME: 2. Gpgific frxalsaléwfaqokymrégs @@t@wﬂwa@‘f&l%mé@@m Heg! FOBNZYVE:

2.6.1.2/ SackiphUMEeaks ﬁ{cl%l\{é Stsu@%re Hd?ﬁ%%&t%@ Hoto KPE gg&ézﬁ(d\@a B ﬁm%o %c{d Ashbya
gossypii ( Erenot heC| um ggss AGOS A 5/

Cart di da al bicgugnes detiyesh Gom Al anmmw( Eﬂ}zwe(ea@  Aio PCl@Sé‘WP%'%%Eﬁﬁﬁdnyces
ponbe: SRBCSBR7ZORIE: KEGS /HEM&%&{E@S (l%m@an;- R75, RSRRT QENZYMMI ] AN$iomo

AN1923. 2, KEGG / ENZYMNE; ergillus fum gatus: AFUA 607770,
KEGG /| ENZYMEPeSS (Gurpany: ?47R§péﬁf&q ( E§Z e L A0 OB OO0 EPuse) KEEEES
ENZYME: 2. 6. AE@G/ BRI 00 LU SMOSRh il G2%6820NGAGE 2ONZ KB, BNAYVE:

2.6.12 /| Dictyosteliumdiscoideum 10 3213 6. 1.2/
2 L2 e AT AR DR G225, KeCo,L e 6. 12

LmEEée Ng632 KEGG /EEBMZ&l@/Meaoﬁané Qh’ﬁcaz gloiah%ﬂ )I?dg¥84442§3N§ K@@Qg% TESG
i ca:
/ Trypan%%ongN%Yﬁlg Eﬂ%gg{) 5 g)%ﬁsﬁ 8“9ga%ﬁz%@ %y nglggdﬁ‘g)pa
g 2!0 é ;3 5 ?(2)852EN§8ME FEEKI\?ZQ (I\i/géﬂzzﬁbﬁltls%l@ﬂs @eﬁxa@&)mmaoes@m ¢EMY‘Iv1E4O |
o under

stri ngent co%g IEC@ 2 S SRS égap?eﬁeoﬁ‘%?b éﬁgﬁﬁ%fﬁﬁzﬁﬁ%ga% aYént to
ALT. Gtivd jagmxta (Capentbis¢ Fica)S43aa5R4b KRG/ GINAAVIE] 9.6.9 8l/eyasidiokohyidnose

killed in the d ringen n Lo
:t Ir| ngenlt cohdi 't r%\der6 %¢ @%G;@ﬁzg%@ Qéﬁ%/ Sa%ﬂg%xéyce%cer@vgiae giﬁ%b%'&is[% SDVSV,
pr e](‘jer abByy SEEGG /ZENZBﬁﬁ aﬁd 2. Seshapsycdvesvisae  WPRDIIY, KiGH / FINAYMEnt
condi tions e | LicQRS t o,
exanpl e, H%XI? 4 %gécaa%gssﬂ%;g@%éme%e%osgﬁ;@eAcon Ef%fgggw a§€t e/
hybri di zat| oENZ‘éhﬁer?a@ U2 e/ iCondifaealhicens; CANAS_346t hKEGK @h@‘TZKMEDIi’c@yZdan be
cbtal ned.  TheBRAKGRASTEL Pt DNBRNBEN NKBHC) 386 te PY &S Allsterd VA

derived from nature, or chronosona
nidulans: AN 1923 2 KEGG /ENZYME: 2.6.1.2 / Aspergillus fumigatus: AFUA 6G07770,

35 KEGG/ENZYME: 2.6.1.2 / Aspergillus oryzae: AO090003000164, KEGG / ENZYME:
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These DNAs isol ated by hybridization techni ques usually have a high

nucl eoti de sequence identity with a DNA encodi ng the ALT derived from human
or the Iike. The DNA encoding ALT al so includes a DNA whi ch encodes a

pol ypeptide functionally equivalent to the ALT derived from human or the

| i ke and has high identity with a DNA 30 encoding the ALT derived from
human or the like. The term"high identity' refers to usually 96% or nore
honmol ogy, pr&é.e2abCypessdeay nenfiraaisoffis]20 g NGO AXW . pKEGEr ABINZ YO, 26.1.801 e

i gor i thin BUREYOF ¥isBelhs DR bEPISEIRRRRES HOXNE SE4S Mhfitobhe
90: 5873- 5877bru®9913>)927 Ba¥9d KEGGH| ENAYYEr 26HM, / beldgraamn@mtmnaElZméA@TN and
BLASTX have pg 8¢ { AlFhaiiHa }Es‘tolftﬁﬁ'z 3%%06@'%{9% %%é 32410

1990). When nuc eotl € sequences are anal yze LAST,
par anet ers nEgtawectsehistalsticac 3008160 F4KH / vﬁﬁﬂ‘fwﬁgt% =2 iéfryﬁamsomﬂaﬂmdl e.

Specific pr f Ueﬁrgfg €0

(http://ww. %%?wﬁ] rﬁGGWeEI)QZM % £2 g?zstoﬁ%nn@ 5%azgsllﬁroedKEG?y epti de
may be per f cENE¥MEy %@hﬁgﬂévnﬂnwgma qjetieS 8RR EECKEe/ ERYMEE 6I1 ypepti de
into a cell %\?‘J&Bso%hrc?&%)fo@’éﬂﬂé*ﬁoﬁ?e &@H&@E@Q&ﬁ%&n&d é&r}ﬁé’ﬁl{etb%rdeﬁ{i&h GSAD or

ALT and cult ng the resultant cell in a When a desired
pol ypept i de 91§ OboER AP idsnpyetarably| 1I+30 antigo W*dsclﬁ?‘?l& PRy b8 eeineregds dor t er

gene andj@ eﬂ[de%&n@@ﬁ‘@mﬁﬁvﬁldbé%ﬁﬁén@er ddfbchahlive &rﬁﬁ@%&@ € ceto@%eor der
of the transfer of bi carbonate _trans Jorter gene, the transfer of a CSAD

or gene and £hE qrw%%@rémmn o dhegikg @y addd megoralcﬂwuﬁw@ﬁowryfs@blmloﬁé’ i s not

particul arl Yahih#ati®d mofe BRRGHENEOC hRthohcHE Sint @Cpdheptiie Halide aBMindeacid
transferred after the transfer of a bicarbonate transporter gene, and a CSAD

or ALT gene. Seayangs deaved ey theamppocacidysausnes eitheAbbasnae G@Héwaﬁaorar YD or

ALT gene Wﬁybﬁﬁbhfuﬂi&ﬁfo@bﬁ@gr ﬁbﬁe%nﬁohﬁnctsr pief8ly 1050 anige REJE AR pRirBlydesi r ed
pol ypept is al ign%({) @: e to. transfer a bi carbonate transporter

|

gene, éAD1 -49 2gang-agy TS % 5encodi ng a desired pol ypepti de

Si (rjrul taneousl y i Ammoﬁm@tdﬁﬂﬁ@(wl% Rufated RRNRE ﬁ)&ﬁlﬁcugﬂ?ﬁmltfad @P&d ratly, A%n}hogene |
and a gene enc a desir ol ypept i transf.err.ed si mul t aneously
in a single ?Fé‘ﬁ Egesﬂﬂet”é‘ftﬁ ‘ffo\fglﬂ? aﬁ)’{nﬂéflﬁﬁ’é’;m%%h f’? Seraesf dmgftlﬁﬁ%“}ﬁ’taél usi ng
g pl UL ality gde stetiotchserbedl  Spdcifigrexgplés6f theehabur\bf GhinG hdid BigE Yha@XipEleds es a

i carbonate fr orter c xpr ess LT
medi a used |£5Vd§‘3??}518?ﬁ’}“8?1 ! S&éﬁni @Hgg) WBP‘%&E?‘Q% ‘Caﬁ’ﬁl??aar‘:%g |6)£Nlﬁ ur e)

may be used. EXeS#, Keslaal Tisaaihd ycxdsomt}mmhpkmna adaﬂiaﬁis(q AV an emd,P) |aimiriod

factors, ener u snotic.re t urces a

regul at ors. afﬁ%"@ﬁh ﬁ)ﬁdg(y TOPR;EaDist %%%‘gn%ﬁ'tns(saf ggéfﬁ”i? KEs Wdﬁl WY ami no
aci ds 0. 05- 156m-cngé1hmgvmmrdms (€ 0@d- My, lamlnb atid s ivdthf accanbcsylﬁzl}S 200 angl L,
energy sources or.s i, Qn. sour ces
o3 200" ot L gl sd SRR O R A Of Ao dis P EPaERlrainfE ohE B0 S 506
mAL, surfact ahﬂ@ar@l 5000 anyioLamdg mathtan amnfaac-tmtsmﬁg §i6e AOOEL, gt landME (In

nucl eosi ggasngargb%ségmr&/_ ,[te}[—l% S\1f§1re ec{k?céﬁ ntents are not limted to these

ranges and ropria dependi ng on the type of the cell
to be cul tur ed tHéhaSjop@ rqfortemémamwiypqwdpbdvy;gequtam acerequsacegiarived Giom

addition to In{‘%ﬁ mﬁogﬁﬁ%ee{&gis s%quérf&‘é ebﬁ%ﬁiﬁg&loﬁ"ﬁﬂ%l as %H%&Ctaﬁﬁﬁlﬁ a8/ D

cof actors, nucl eosi des ecli c exanp es
of such conp@nbetﬁ@tsam of sing e merd #BInAEFAY, mesm@hs the biolegicth iaq’s@ty pf Hregirgingle,

L- asparaglne I i L
L-glutam.c a§°;§>s§§j:§%ﬂkgmﬁﬁg?‘sf fog%/ﬁh%pm% g%llg%%lhr?g% 81-?%%???\%%{&%& ne,

L- net hi oA? nel iNsleicabdsdiraenyand | B3 He 6487-6708) W?TB Al etgbrScipace 224,
L- threoni ne, 14311 14¥Pt OPRBAdic-McF RS GCet ANUPrbe VR NSead. Sci. USA (1982) 79,

6409-6413).
As one example of the polypeptide in which one or more amino acid residues are
added to the ALT derived from human or the like, a fusion polypeptide comprising the ALT
35  derived from human or the like may be given. Such a fusion polypeptide is composed of
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preferably, L-alanine, L-arginine, L-asparagine, L-aspartic acid,
L-cystine, L-glutamne, L-glutamc acid, glycine, L-histidine,

L-i sol euci ne, L-leucine, L-lysine, L-nethionine, L-phenylalanine,
L-proline, L-serine, L-threonine, L-tryptophan, L-tyrosine and L-valine;
vitam ns, such as i-inositol, biotin, folic acid, |ipoic acid,

ni coti nam de, nicotinic acid, 5 p-am nobenzoic acid, calcium pantothenate,
pyri doxal hydrochl oride, pyridoxine hydrochloride, riboflavin, thiam ne
hydrochloridheAﬂTﬂah%@ﬁ&ﬁ%mmmdm&&ﬂﬂmbM@omaﬁm3mqnméﬁmahhyanbi&mhaﬁwhnlic

d, |
ﬁ;ldr och: 8?: gpo%% ]?tia C\% hr@?a{rn% é’hn na%§ r ocﬁq% nlgltth S/Qﬁt(? V‘%?/ Or‘g%ﬂﬁaélr%thgscor bi c
acid; |ipid likeet ﬁwmq wiluz pena snling theetiehpdypeptile, Tinsfeirme theaestitat BNA inol ei ¢
acid. olel ¢ ackiianl Sal St &hoLand e BN Yol | PEndu &b fishogne oY

sources, suc cose, mannose, prefera Iy,
gl ucose; %osnskilied irr tég et ey bs pseduchhessis 50 dimu:mcmmnoha phiypepole ae;ba fusadabitier i de,

and potassiu e I sodi um chl oride; iron sources, such as
i ron EDTA, f‘gir‘??%{]g&ﬁom%ﬁ; Jér%r%(%g chloride, ferric chloride, ferrous

sul fate, ferric sdixamples Ofalmb’Pf:mdts ©© heifesed tethe pd dfderiedd] jom hlenamqr tlehliker i de,

[ EDTA, j : I 5
Ih;/gpogencarbggué e,rb[l{ % g#%%ﬁﬁcl ori gLB@ g%&%m%tj?{létd?%u%%’rp 0S a{.@g&) PES and

MOPS, prefer %H#Zl@wﬁﬁmhwdmwsnb@md@m&h@ res@ues mdiumbﬂvmghﬁtlmg any of
these com)ongﬁgshu%}{cq@ gﬁ%@s@é@'ﬂ&ﬁ%@? pl'f’aHIVﬁ’aét?lﬁﬁf ??%a LAV ARV 8o

corrponents re may trace enent’s such as copper
sul fate, mand%Hdsantigenffagment | ok gl prvhalin viegmest, uPhtas | freleie, Cnifesreqnt,

chloride, ti Hut%%oﬁ@b%ahﬁ@rase WEQTF%MHE?&M&%%Q&@P%P%MH&&%&H E@h&

preferably, Copper sulfate, zin¢ sul nest um sul
sur f act ant s, re8igs - @@Cfpﬁé?éﬁa@mlﬁﬁ%?wmmp@m@@P .growt h cofactors, such as

reconbi nant i nsul i cohR&e R hbId lanch gk e fu@é&%ﬂh@ e FG,
r econbi nant PDGF, rg%orrbl gﬂgs}nt G- gnee " dr?llf(';gloam @ Eeﬁr 0(’1:S | ori de, godl um

sel eniteld r etmopfing thgc bl éﬁ@%ﬁ%%’ﬁ‘iﬂﬁé OEIf‘h?y]&?eocﬁh%qu%gef}ﬁr@ﬂsepfﬁl?ﬂfiﬂ 15s0di um

selenite, %f@g@mﬁ@a&m%@% Qad de, reconbi nant | GF-1 and putrescine
dlhyC|rochIor|de nucl eosj des, such as gg ﬁg si ne, deoxyCétldlne
deoxyguanosi ne, Siadve rpsphqddmawn t‘gﬂ?&*’r‘i’ il BTeREing PAIYPRPERSST abl e

eX?rrpl es of ?h@twﬁ%llyeghumeamddlal @teélﬁcz polpéphiderss ﬁh’ﬁ&ﬁ&@ﬂﬁﬁg fhe uﬁatholnl B G
potassi um and gen in nd p |n|c ors e e
Gont ai ned.  TIEMEHE et g ArmMplenas é‘&ér@&g % 3RTPRA 0t PR HEbr
cul t ur ed20 Gepnghy arbsy, 198d).308hc3e rskﬁed Sn apPRAPEJURT eoutihély MBIkie GADBEA hi@hly7f 0-7.4
i s appropri s al so ,pos to use , m f or
ani mal cel | aﬁ‘ﬁ’ilotl?ﬁoés toéheg‘SNA é‘%%li %‘é@i\@ SBH ‘?ﬁﬂ%‘@@“@@@d Eggr;ﬁ/
D- l\/%v! F-12 1Rdmbkapicds bty 1876 cRESGMBNIZYiNGE 2Byt cHdvRslsapiehs (Nuthdn)-e3a706M XE:E re
F-12), RPML1l vitro LL
301 (JRH Bi o%@%ﬁ%ﬁ%é M] \‘}}“P%“g&j@?ﬁ’usei %@%@@@?ﬁﬁ%@“ 2& 1€§>< tific),
PF- ACF- CHO ( Biug nmars@ihgr (mehge)-0t08bék KE&S. / ERV YR atd. VBl Rattisheorvagidtud (ratiay be a
serumfr i n |l whi.c KO
bi car bongfen?frggﬁ%qcé/rmz%m%\hﬁ%g%/ %?S&‘P‘%?{gﬁ @O%x@%zo e@%%ﬁ&ﬁﬁ is CHO
cells, CHO c@.EJw NXyndpes Gewis l(m&idarbylawm fog)s 444569 KEGG WENZYSWME] 2.6d.2i/n t he
art. For exa 9—}9 c r Tf;“% ewnth
a CO2 concen |h(1)1n |%&t%ﬁ53§erg@¥m e‘{%).—?éf &?1&@ }{Epr e eﬁﬁ% 2?6Spj‘i1dr
30 to 39C, pE@fﬂlatthdtdltgs dﬂgwt(ne}mde) C32F10.anKEGfr/0p¥4 QvE. &Qlltlm(éymm\@d for
produci ng a ti i k__*mm@ t g e ses a
bi car bonat e E ansS@a Jsé/?%‘ﬂ 4\%1%?(@ KEGE}S‘)EF%)I%Q ex é:{r%str%% %Mva ﬁﬁ{)ﬁfa
usual | y 30 da{/apapess mﬁ?htﬂﬁﬂ%%ﬂr\eﬁ(@%lfy WNZYBAE: t2)622 rﬁ)’h@dloiiﬁbﬂénpliﬂé@@lpabl y 1
day to CMMO66C, KEGG / ENZYME: 2.6.1.2 / Saccharomyces cerevisiae: YLR089C, KEGG /
' ENZYME: 2.6.1.2 / Saccharomyces cerevisiae: YDR111C, KEGG / ENZYME: 2.6.1.2 /
Ashbya gossypii (Eremothecium gossypii): AGOS AGRO85W, KEGG/ENZYME: 2.6.12
/ Candida albicans: CaO19 346, KEGG/ENZYME: 2.6.1.2 / Schizosaccharomyces pombe:
35 SPBC582.08, KEGG / ENZYME: 2.6.1.2 / Aspergillus nidulans: AN1923.2, KEGG /
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101 nonth. Wth respect to various culture devices for animal cel
culture, a fernentor type tank culture device, an air lift type culture
device, a culture flask type culture device, a spinner flask type culture
device, a mcrocarrier type culture device, a fluidized bed type culture
device, a hollow fiber type culture device, a roller bottle type culture
devi ce, a packed 15bed type cultUre device, or the |like may be used.

Cul ture may IBEZYEEf 6.2 d Alspergiihyg fiomigbtus: AR 0607 F0C KEGG bENZHMEIR bur2e
fed-batch culture or conti e t uIture or
cont i nuous d%wgg@gsﬁgWﬁgeéEH%ﬂ§3 %éﬁ %G¥§%ré%#§gﬁ%$e5§gé$2r¢ “Vﬂgn t he
polypept|deImadeMEdE@ZhdhﬁﬂhgmloKEGS”dﬁﬁﬁﬂdE026ﬂﬁdIpma&ﬁmnmnhmadmmon 20

h bi ol I t

roduce o pHAPER Y KEGE IZME® £ B EPRGEMM Gl thint BOCREBES P

accept ablde ENZYMES ZﬁfladchlsmwaaMOf obmiH1at063y. iKHEs o ﬁN@b’M&tRGM

Speci fic exappl,68.3Mid 6do%ﬁ {IQE %ﬁz%l[@ f?ﬁ&' §m9éBQ hﬂ@k%&"es
vent at are’ pharnmacel y

i ncl ude water, organic ica accep
col | agen, pol@%ﬁi?l I@E@GHOENZYE%OZ & V.2 ny Mpypanosdniad onie; 5@@529(4)29V|&EGGF10I yner,

car boxymet hy: ca(rijf) ﬁ {:}H}lp%b&s%%% AGGE ‘?dENEWiEQ'z“@I £/

wat er - sol ubl e dex ran tarch sodi um pec
t net hyl cel | uT@wosoelahwmcélqiiﬁ%%fbor i@aﬁ(}]érﬁl‘@lﬁy@g@rﬁw éﬂ?rmanwa@elomzx

agar - agajy PQloyes @ﬂﬁe gtmg%veﬁco 2 ﬁﬁﬁ'opthegﬂ&fﬁfs% Bn rﬁ{@fm £HRn@ ¥ Go! ,

petrolatum paraffi st ear stearic acid uman sef um al bumi n
(LI SA), man mmereoﬁ@ﬂ%ism@qe polmlé@@ncamlg equialentinthe Pelﬁadenwdefmge@mpt abl e
as phar maceusincalke ad8littd YRSy Actual additives may be selected from
t he above- nenti oned a&dltlves singly or in_conbination according to the

dosage form of thdlybridiraipegendiiony for pelappea BAMA eneodng ¢ eplypaptide fapdiopdly

limted to téh@%eﬁt't@%h%%@%ﬁ@ed ﬁ%ﬁ{mﬁﬂ&ﬁ@hﬁ 11ké"€h%’be%pﬁ@ﬂdéféﬁpsrele&€db hyged in
an injectabl e _forrulation, the purif pepti de may dlssolvedlna

sol vent Suchskilled grijesbl digr @@mp@algwsrrwgem Bth@@aﬂ@rcoa%crrﬁwgée gt Lew, and

then an adSO{t@ﬁgbﬁ%ﬂlgbﬁH‘Eaﬂbﬂ &hdlﬁb&%ﬂt@ﬁ)ﬂ%%ﬂb 89c 2 Tisweand &0 S‘DE' ﬁ’efeﬁb r human
serum al bum n e% to the solutjon Alternativel reeze-dried

agent nay be’{iS thécrﬂnég%dr/’esgsd&ﬁlaﬁé’r?f?ﬁ \M‘ﬂhcqﬁmlggm&f)%‘itéﬂ“\?é& SR Gven.

reconsti t ut egbrRikhmple tt@o}uﬁﬁagemml@ﬁ B¢ 6391 20X S8 PN 1%UsSDY| iler these
freeze-dryi n%éll nclu

e i I O L Sl I iy Ay S
dependi ngo onbt Ao DR vaifh duliEloRbipREy bdebialnbe t(S’dhﬁerQeﬂy, itheegedains ohly be
tc For exapta anisih e SHor Spent oL Siht aRiArbd e g e
ef fective doHewekr, ﬁdjttdnb/ghaﬂﬁmpéiﬁuralbtlﬂ mmwlurslmseﬂfe@b@@kuw dsRblncodcenamas)of
05901, 12, 890010 Btk Bl RS AL sBFG IR B SHAF Py i
patient. Homﬁmrfactce.cftfneéalxze\/samd@mﬁng@cmot limted to these ranges. The
pol ypept iie o be gl bAoA T bR ARE gty
system c or haveab%admare hdamdbgmdhyuallmhaahghdmmohgy eth itlenALT dérivadniremul ar
injection, | ﬂ}rﬁaﬂ%ﬂﬂeﬁﬁgﬁﬂhe An[ﬂhg gctld %auenéeu,bcllﬂg ?E%Q}ﬁih homology” refers to usually
97% or more homology, preferably 98% or more homology, more preferably 99% or more
homology. For determination of the homology of polypeptides, the algorithm described in
30 Wilbur, W. J. and Lipman, D. J,, Proc. Natl. Acad. Sci. USA (1983) 80, 726-730 may be
followed.
The polypeptide may vary in amino acid sequence, molecular weight, isoelectric
point, presefice or absence of sugar chains, morphology, etc. depending on the cell or host
that produce the polypeptide or the purification method that will be described later.
35  However, as long as the resultant polypeptide has functions equivalent to the functions of the
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15 injection, eth.), transnasal adm nistration, transpul nonary

adm ni stration, transdermal adm nistration and the |ike may be enunerated.

The present invention provides a cell which has a transferred DNA encodi ng

a bicarbonate transporter and a transferred DNA encodi ng cysteine sulfinic

aci d decarboxyl ase or al ani ne am notransferase, both or either of which may
be incorporated into a vector. 20 When eukaryotes are used, aninal cells,

pl ant cel | s, Alflugadd €&h |hﬁma1€610the MRy 2lTNAIseddiRg tﬁswyrpegtde cﬁD&Cﬂlsfedl @ marml es

of animal cells include an.cells

(1995) 108, P&ASY ! m"@fﬁ“ce CF§X3“§’1‘% whei the deEPW‘Fe‘F?S%“‘ “EYHW Esﬁf‘rst er

ki dney) cel lisa pﬂdkzl.r?otét@:lg Fsaindchig eeli)Cahdtionifeiekiddis added & ﬂhSN-tSIktﬁﬂihs@Sth@OCyt es
of Xenopus l.a Val. 1) ,291, 3 340 i nsect

el 1o Buioh BN afuto’ Gxd e Fhiie PgPiios RSl E Felestlds Robisnts i

| acki ng DHFRumY(ﬁe (e@’ acmaiaiblian oéh)adle $SedrminklShgr(all & 0gncd 1, reﬂla\leﬁ 44Ty Aand CHO
K-1 (Proc. Natl USA are used with particul ar

advant age. %Orql%sb‘ﬁ a&?ﬁ?%@@f 82H1b é’S‘i %%Bgaf’fﬁg‘ﬁ‘ %fﬁlo%nl mal cell, CHO cells
are especi al |y pr é&f éae pedent inventodusstd DNAcdhcddirey Mamamawagt}bmublmhie por at ed

into a vector into rfornmed b t he
cal ci um phosS 3?5 Hé?%é%‘o% W%ﬁégﬁ@gﬁ AR Ro umg(‘)rr@gﬁ% WZ a
cationic ri MYMEDMAE A Boed sapikge (huidanh (8241709, , KEGECt ENPBMaL 200,2 / Mus

| i pof ectj.on, e du oti ana
i agacumf er |I{1/1(13 F}"“i%ia’@%%fmk% G{%E;)\Tc%%%%teqol dié}jlg[}lg gsé: it hgougi)t %%E%nd this
may be subj GK:E@G/ENM 2. cul Rattue noregidus igerl 316€0.1 KEG@r/EjﬁZ‘@ﬁEpiﬁdié/

product | on. ERECHAISAEXAD! @Bsli1okude YERZIneLONG) Nod gl 18,5 A0S

Saecharonyces m/Ces cerevi si ae
bel ongi ng to:laweﬂérog)erﬂélsS%spiéE@Gl/IE}sZYMBgzsﬁ 1 As/gamogiphilaisielanagester (fruit ﬂy) When

prokaryotes pgy, ﬁdﬂé%&o ﬁﬁﬁ@g%ﬁ\iﬁm% ?Pc&é%rﬂ% gﬁ%&ginsgriemﬁﬁh%}cgﬁﬁo NOWN.

Speci fic exanples of suc acterral cells 1nc MLO9,

DH5a, HBI01)KE@@ /BEIYMES 26UBf { Ornga S@Wheaq@mcmﬁhpmeabeﬂ@hd@ééﬂob%%@éne of
t t t

interes mazx-:c akn8d Wzéiﬁ@fﬁé’&ﬁeéflﬁg%:{é?é&ceﬁbh@zw {%ﬁ(ﬁéﬁﬁure tay be

i nterest an UtUI’In the'tra s invitro

per f or med by2-&hdwn (ﬁfﬁﬂﬂﬁm@yqubrm@%@ﬁwppé@’f%@ca cKE@yr é BNSYME: 026344l rhal
cells, a mediums gﬁ? aéer%}!l WMo P RHGE 64 BNg NEADM TBY / tS%cdﬂ%:%ﬁ’xyceA serum

suppl enment such as‘fetal serum (FCS) nay be used join

Al t er nat i velgprevigige: uﬁDRﬂbl&cEEGG:r é Bé 18er Aoklyn EossyHE (B%IT’Q@?@IWQ

cul ture jgs Jyﬁﬁ)ahbmsghenésﬁvtmée/imm tztmeﬂ@anuﬁyﬂbicamsp@ard@rmd at
about 30-40 for about —15- 200 hours. If necessary, | acement of t he

medi um aer HEGH ARNZAME aROdr? Arishigasascbargmyess . pomb o @Q $HE &G Hand, in

vivo pr oductmmmstm,z '/nﬁiﬁé%ﬂluﬁ mnysmmm WMEG(PW mm oA gene Of
interest is transferred into these aninals or ﬁlants producethe

pol ypept i de 4Aweigiis mgﬁt%aﬁf%d@f?éy &+ BESR/ 2%&4 Asperallus oryzakipt | de
i's coll ect eda0d9n603080184" NREGG ASENZYME: 2.6.1.2 / Cryptococcus neoformans JEC21:

25 CNGO1490, KEGG / ENZYME: 2.6.1.2 / Dictyostelium discoideum: DDB_0232139,
KEGG / ENZYME: 2.6.1.2 / Trypanosoma brucei: Tb927.1.3950, KEGG / ENZYME:
2.6.12 / Leishmania major: LmjF12.0630, KEGG / ENZYME: 26.1.2 /Entamoeba
histolytica: 233100009, KEGG / ENZYME: 2.6.1.2 /Entamoeba histolytica: 24.t00016,
KEGG/ENZYME: 2.6.1.2 / Trypanosoma cruzi: 506529.420, KEGG/ENZYME: 2.6.1.2/

30 Trypanosoma cruzi: 506529.430., KEGG / ENZYME: 26.1.2 / Trypanosoma cruzi:
510889.120 or KEGG / ENZYME: 2.6.1.2 / Trypanosoma cruzt. S10889.140 may be used.
Alternatively, a DNA which hybridizes to a DNA complementary to a DNA having the
nucleotide sequence described above under stringent conditions and yet encodes a
polypeptide having ALT activity, may be used.

35 The DNA encoding ALT can be used in the 7z vivo or in vitro production of a
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used herein includes such animals or plants. When ani mal s are used,
avai |l abl e production systens include those using mammal s or insects. Coat,
pi g, sheep, nouse and cattle nay be used as mammal s (Vicki d aser, SPECTRUM
Bi ot echnol ogy Applications, 1993). Wen manmal s are used, transgenic 20

ani mal s may be used. First, a gene of interest is fused to a gene
encodi ng a pol ypeptide produced inherently in mlk (such as goat O-casein)
to thereby plesipdrpelyperfids odesgrehoe aboke DNAIrtherar®NA emniiag LT gndyttieusédiisi on

gene is injected he uterus
of 5 1 o e Gegreothh GuH0Rh FTRYBprelt K0T ot DA BB AEMEE e bt e i i
25 produced fbt;mhsrkmggemnsocagzb&tﬁdnmdmu’fm tThat 1g0MDNH| ody tec bepkeapld, e
eIy 07 ot ngA CRRIADG Al WSCAT AOSRRA BNACRLS inciboBl I5nded BRACIRE L e
yield of ml | ning h pé de pr oaruce(fmb ¥ ]%ransgenl c goats,
hor nones 5rrayshbu§d h@pmtecbﬁwatlsloyg aCiihe m\éﬁt mmmbkemftetmdmga’dﬁgéln iDNAyoay daveEber t

K. M et al. - § %fugé:Qﬂ%&lg%s&ljb%qg%?%aigggi,gfgze?%Cco@éarrpl es of insects whi ch

may be used i worm 30 is infected with
bacul ovi ni s car r y|TthaIﬁmam®f@$RMasglmmemmddmm@OdmomItqztpmatsinlj@i infhe

i nt t. T i.d J I dy.fluid

of the.si 1 kg i PEBERbleS e DNAMS 8 feaifld 8P Gk AL AEDNA QB ok A 1

Fur t her nor e, expiessmgpildiangd penfamingdgbridiabaremgaaartogihe DAA sequvacaddd.T (#en

t obacco RGRMH PEmP | St rted

into a p*oznﬁﬁggNﬁgsggﬁgﬁosect orr@%% 9@%@?@%&@% E ?%7%151{136%%

t ransf erred ENEBME: B&dt%ef HQWD%]UW%(QUM@) OW@@eKIE@ﬁ EN&@IEzl?efan / Musobacco

plain (e 9. mileal (i) RORE URLGEY ENINARESF Y § Ry %@ﬁé@&ﬁ@t grerium
tal ned [

The pol ypepti I nterest can be eaves

(Jul fan, K GKERE ENZAME: Fal2 | Bansmunnsius (20056702 KEGBAEYEEYIE. Th 2/
pol ypept i de_ ¢huSpaRlAt et C@d@s?@ KEGbaiE gff[vﬁi“zté‘ﬁ '/%énGﬁqu%evss gAﬂfi t cell

or 5 fromits outsi urif st ant Iy pure

and honobenedaved gy pEd 3deKEG§dI1%NZ aﬂé 1&%qusmlﬁmla®¢gaﬁéq pbiddes can

be perfor medppg OQI%”KE@G‘ /CET@ZYMEOi &1, W@a&ﬂﬁm%ﬁs‘eiég&rﬁt(héﬁﬁtd@} Besis 0fg0r

pol ypeptides, and are not limted in any way For exanp ti des can
be isol at ed féﬁ@%@ﬂ% ByP- lab p Q7R salie Jéléqn@ét(hﬁﬁ"eaﬁnﬂc‘ﬁo?ﬁfg%lé%/ ]Sﬁ

various tool BN2VRIE: 86N A0KSa saBvE ApéitcaqidpRiiRd AH) 2BRY5A0 | RIS / ENM S,
ultrafil trat| on 10 sal ting-out, preci BI tat| on W|th sol vent extractl on

with sol vent?2 bdis i CY%@l%WYZ?WﬁBB?e pEWXMFVI lde ‘gel

el ect r opppr e§alc§hardn%@@§ e&&ﬁm fcRBbOg, KEG@I MNSZ,YMEC amt;al/l $agéatoRiyceset C.

Exanpl es of chromat i ncl ud ffini ty chro ogr a i on exchange
chr onat ogr apWVlSW?dgg)&{E‘cﬁl\c hy 0 lgel 4 Wr%%sg@% (Eresipthesiiphase

<F:) hr o;rat otgr apisypit P AGESS AGROBDN, KEGQFVH:’Q\MMEL tm/a wtcgand(dstarba:h@sgcsmd MeDgr ot FI n
urittircatl o r.z alor at or urs ni e
R Mar shak 2@@3 Wplzléﬁgi M%P 3&@%@?9@%@%@3@% 1‘%@
cEr omat ggr:pﬁmﬂv@r hz(ral?(gwe/SAq;%rgﬂh@ ﬁan{ﬂseokmam msnmd}l/qﬁwdwml M1 rs]?? (1) % /aI .
Cnel uaead nodberfl siE Srpil o0 by R e R8I s R o
met 'hOdSi 203&009&9031)001364 ektm /pENZYMEatl @N2 /i Crypsocatcnd reoforndnk elECQ(ljgi ve

t I’ renpve ar e
D o oo AR AR / HFoRaEY PERY, ¢ BicRlar e SE BisPoehRE il oBeAbo e
nodi fi cat i onKEGGYhENZENE 52 o fIrgundsomadyure: iThe2 UdOS0 b IREGHE ¢ BNAYNIEM t ed
to, Lrypsin., ERYTPY B REd mdofS Y PRURBEPILAES & EREAMGE ™ k) 32 5eha

gl ucosi dase.
30 histolytica: 233100009, KEGG / ENZYME: 2.6.1.2 /Entamoeba histolytica: 24.t00016,
KEGG/ENZYME: 2.6.1.2 / Trypanosoma cruzi: 506529.420, KEGG/ENZYME: 2.6.1.2/
Trypanosoma cruzi: 506529.430, KEGG / ENZYME: 26.12 / Trypanosoma cruz:
510889.120 or KEGG / ENZYME: 2.6.1.2 / Trypanosoma cruzi: 510889.140) as a probe.
The cDNA library may be prepared, for example, by the method described in Sambrook, J. et

35 al, Molecular Cloning, Cold Spring Harbor Laboratory Press (1989). Alternatively, a
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In the present invention, the concept of "cells into which DNA has been 25
transferred"” enconpasses not only cells into which exogenous DNA has been

i ncorporated by genetic reconbination technology; but also cells in which
endogenous DNA has been activated by gene activation technol ogy (see, for
exanpl e, International Publication W94/12650) so that expression of a
protein corresponding to the endogenous DNA or transcription of the DNA has
been initi at®@ehn@rcidl RDN@alsRay ndh) bEXAMPLESs also possibldad gidphe i hNARacqamgs ent

i nvention w e descri n re detail h ref.erence t he, f IIovvln
vl bo 1 tALT BT plES e B8 e Aol rEtdeg Al Sebgighe DG HR BRegiesor "
illustrati ng)akdfﬂleanh@]SHMseqummeﬁ (ﬁg]dh@DNAfs@quehdemﬂKlEﬁ%} /tEreZ‘sMEpilelcmfz the

resent |nv i on. epatijc ce ni on
g_xchanger ( %W%QEW&(H%@F‘?%E%EM &SZQEAEOE 61 2}}%0@6” s SutmegF & 4P Human
/|&I ver %{JI?( KEGG&AEMM @ an? ewins makola(nodse)s 76280¢ @EC@/ENEE‘NEI aba.2/an

ni on cha r e e s obt ai
BOR et nod St s ey TR ke 60T, SR 2 5] RS, o Beficoteq
AE1l in view &if67®tKEtﬁﬁfﬂdINﬂj%/’l\m 2 h.12 /@labib ifahiBatish{domro06810, RBEGAENZyMIE t hus
obt ai ned ha aty.ons Si t.es t.h t 2630,
t357c, a645?2g1ﬂ%7 e“"B‘é}% s g%?é‘gda %’1@%@ %@gg(%%@%ﬁg‘zf e R
aci ds incl udDmgo;ﬂnibaeralamgﬂreer(ﬁumnﬂﬁo Dandl 3G U8 SRKEGGI B ENZNME; 2HBBAY) .
However, , bec ct | i Q_be a
transpor (P a?/i?rg%d%%? ganséne%’ &gﬂgat&yn%ﬁﬁﬁm%mt%é?gé?er%\%asstw&sed for
cel | m)dul at japnnlcas(la@mneéfmc&jemmﬁhl KEGGf/’rENZXl\/ﬂiJri?eﬁﬂ 2 i/ byza dafdeajapdngca? 1

| norease |1 GllEnATONaL Blisdl ! RERY, B EUEAIO™ BY o N ARNELD O DTN

ani on exchanger gene addi ng a KozZakK Sequenceé to gene
obt ai ned by @MMQéiSGniK@G hEE%M .61 .2 \flatabhromycds eerevisiaet YEROZH]. | KEGEEI ),

pHyg- AE1 (Fi %ﬂ%a A t e @}%’V rgnot er
expression p Q%‘Iﬁ:}‘lgaﬁyég}%g:&gw% ex%?ggzl%ﬁégllg;sm S t%@ 13 id not
contai n the Ambyww(lﬁtﬁmhthmsnmmlhm%%ﬁwh MEEd RNAYME: 2.6.1.2
romycin-r X4Hee r ed b
200 ont ech LabaLE REEnB30R) 19 Plee RE RN LIIIE RS ?%ﬁ%ﬁd@?@%ﬁ% LS and
then renovi nSPRERS2 k¢ K@@)r‘@é‘éﬁ\@@uﬁﬁﬂ@"fﬁmﬁgﬂ redens T HRE¥A 2p1 WBGEds) were

i ntroduced ipgi@yviumt I AL TNES rent
strain (see ?ﬁt er na?Fg%mséa%‘nl cat ?ggﬁgm 20%%’/68%79 (0;1(:2 éect rggc}?gtl on.

Then, st rai nAsperssius extisapi AEWOPRGACHEPHI | KiGt { @NZ%t 3 ubHypioeocEys t he
pr esenceof HSSARKOED: %@@Gmémw PESEVRE 241 2DichbiainATRbibiEat | on,

a total RNAwas aredfromthe ﬁg strains, five strains
expr essi ng hQPBn B 3% KHGG hEN%‘éMEsZ Pd T%P@@?fé%lbfb%l érb?%?qw(’ngﬁﬁ@d

Further, a CPRRRKESONs WAS/ EEi@lﬁnirM nlafb@: @Hﬁlﬂl@to@(ﬁ qm@d;wxmzm@cama
bet ween pHyg-transformed cells as a contrao f our stral ns) four strains

of human AE1BnfEReRHFHINIGeF1:I0003: KAGrif - ap14 /E@@@Pebé&%ﬁ@ﬁlcént to
that observegs wodis, CRRGGO! EovivE sbake; Ews@na RzPWEIE Hed-EREGH

ool e bl SRt EKE aSksq‘i#‘ad%zéﬁﬁﬁ%é%t 8 PR $Ebauced by
pHyg- AEl - t r amghanorench kil S1(880UL0 ot MEHGS) BNZURE: 2. ed VeTryﬂaﬂias‘ohlatdrm of the
chake, oul LU €851 8) S0k 3R 1 SBAS e BB NEGRETELEG B sty
amplify a cDNA encoding ALT.
Further, by determining the nucleotide sequence of the resultant ¢cDNA, it is
30 possible to determine the translation region encoding ALT and to obtain the amino acid
sequence of ALT. Further, by screening a genomic library using the resultant cDNA as a
probe, it is possible to isolate a genomic DNA.
Specifically, the following procedures may be used. First, mRNA is isolated from
cells, tissues or the like expressing ALT. For the isolation of mRNA, the total RNA is
35 prepared by known methods, for example, the guanidine ultracentrifugation method
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35Then, using as a parent strain the AEl expressing strain that produced
the iargest anount of an anti body anong the four pHyg-AEl -transforned
strains, pPur-CSAD or a cysteine sulfinic acid decarboxyl ase (CSAD)
expression plasmd containing a Puronycin-resi stance gene (Fig. 10, see

Ref erential Exanple 2 described later), pPur-ALT1 or an al ani ne

am not ransferase (ALT 1) expression plasm d containing Puronycin-resistance
5 gene (Fi gChildwinsée MRekeraenBicthermsay il €794 B staouiseeh)) aheemQGP(anﬁbﬂa)dcont rol

i ant ech’ LasPaTE bk P TS, e BREGRIE L) N8 it Fobh s Rsranc i,

strai ns thatmRXAi ibiphefledfrgin the odtalf RNAtUsty (RN Purifcatonl Ki r(Eharmacﬁd),eetc)r esence

or epar e { r oMmEvt ol R oG Eisbien diroPrnBP ek Puifrln Ky

strains 10 (Phirmecist r ai ns), AEI [ ALT1 co- expr essing strains (10 strai ns)
and AEl / pPur co- expr tra ht ) e

new y i ntroduced égr{lgiﬁ {}’g“hts m}{@%(cm e S {hg Zreégtuesﬁlgh%cfve%g(gglsgﬁ%sgr t he
anount of anA]tdmmdyelpromﬂmmay)he ayrthesibed mrrava k]alsuahaas AMV rRaVasla— Embachptaael ture

in 50-nL sh flas Y

initial st agﬂél%{ %ﬁn ,&E;?L{/A‘%%El ?:I%JR@ %ﬁgg%(%ﬁlgﬂs rai n}{m?] eﬁ Sraéil 35%1%owed

si gni fi cant | synthesezatapd amﬁhfyamma@omﬁngantthe— @+WE:amthﬁd athrtmﬁM px.atlact i on
(t-test < Fi f i -test P
Conor B g Bt S SREBbERs) SERLY BULANEL £ MM KL RER et
strains) on (d%&B)lﬂ 2&19-29%)111@ m&m&m&m@mmmm polmerase thhim t hr ee
ki nds of co s, AEI/ALTI co-expressing strains (10 strains)
produced ther%%%&?éﬂt anm%lﬂ}n hlgf an anti-glypi can-3 anti body, which was
significantly gr ea’tléNAtﬂﬁamemtr@ﬁmtqubldmﬁe@fe%EOIB@le resubiant AR potdudEnd jigagad

CO- expr essi f ch

Ul ture (1t Bt DRAG iiEy Sl 92*%8@38@%%@%‘”" TEGhRBRod e ReLe", |

| ar gest Bhoulmst 63, dn cat fllewgd byl adertion ol regiligaiyeolonign d Birishy sbfaid axdetitednRNA at
the highest |.&Q)in.aMRRQr t Afe Akl oﬁhe%&éac@efﬂ%@ﬁﬁmgnﬁ Ry bd dddfisthe: adgns) in

the study using the shaker fed- culture, was subjected to fe tch
culture in aaknopmjmethod pachyas the gidgesynuglestidle Ghaindermingtien faﬁth%dc age). Then, 25 the

amount of ‘an anti hogierPf QRKEERHE BYeMIP 1A erdéﬁreZSldﬁfeﬂﬁé”@lcf&ﬂntﬂérd%&%§ féround to
be 1.9 W/7 days, revealin 1%pthat AA53 was capab h-yi el d_ anti body

producti on ithe qnopdingAETiby equaiderrigghe %9‘1“6@25 5 PQ!@F Pﬁ’@e tnﬁh‘t hosiiebe ugli ch™ was
a TauT/ AbJT]l RPe@¥RESS m&h&g@eﬂ all, MafcleRr QdMaedcaRehd 1941 00f. BIy4RNtELRRGY on

day 21 of the culture (see Ref erentl al Exanple 4 described | at er produced
1.5 g/L of athe &4 saerfingnAbihypery benqdeied ysing qommercially #yadable ki opbiost i al t o

produce a gr@ahds. aRRiHipes OF s@dh ﬁéﬂlﬁdﬁﬁ@lﬁ 1hdI|u& Bl Qird ndtiliBted Hﬁ@hg@ﬁﬁﬁ withd1, and
hence, AA53 is considered to, be suitab practical production.

The above rcSHEHONSRERCE HATCTHO8|of §Yrtsl§aa@|e @nastleqﬂd@wrﬁpgqoaﬂaé%PN@oﬁﬁﬁnﬁméduct. on
can be obt al R0k of HhKeR) Ghd/ inSHMNESTSin Niti &1on FOHQN ADG] RadIged tefriitlon codon

artifici y ngly expressing AEL and CSAD or ALT |
simultan q%gg’% i-nghe ef fect of strongly expressing AEl was shown by

constructi on Iof a EkIBNA erﬁa@@oh LAQTlozlﬂsdDErQIﬂlBé‘sl mgwu; WiREH hitidoRs ahtal bdy usi ng
an AEl stron expr essi st. ¢ . Into an or B

prlyg- AEL ( .pleéﬂe%{ﬁgstoi%égﬂg%ﬁﬁym%l?(g@? PO ?@Gbﬂhlgjﬁb@ﬁg(’ﬁé/l hat
exhi bi t ed hi Hbmpeaplens (Ehnmﬁn)olﬁ?ﬁnKEGGt/lENmt{E wréel .2 iHdhe sapiees(@imos) &4706,
Hygronycin ( ected, After i £ i _

expressing hﬁﬁﬁﬁpﬁi{}&%ﬁ ﬁzﬁg}’éf’? %ﬂl\ﬁéllng 8)s %Zl‘ %é@ﬂ%%:zﬁdﬁl | host

cell by a0 TaM\iﬁmumﬂdmdmoum)Lt 108682 GREGﬁ}t/i ByAyMix b3 i datiyd msvagdss Waa)e

imgle col | Sl APCUE SRk, PR32 KRk T Bl S5 0 ORe R TS

producti on o26a2 /aKmoptIsLlaaFE dhfricoodywedafiag)t I4é45éBmuJﬁBG(bff ENZSYMEoﬂGdQl on on

day 14 of fe ] ( 05 / n njitial
stage) was 3BEPQ§§I’5EQ lﬁa&tg&?ﬁ @uﬁ é!j 1[%5 el (ZG?%@J hgggjgeZnﬁg%n i rnﬁ%l%h)at

AE1- S08 capaGheombiibditisegheggnse(hemagede): K58F1 (of. oHEEG /INANMEL Bé. lRddyaehtie,
AEUDXB11 t ) a ShP w.s Uring
and main 5 n{aﬁon%%(ﬁ‘ )%%egge)glg? 023%?% gﬁbﬁ%ﬁgf@ pARe he ﬁ%%aégP Ml ts
suggest that the effect of introduction of an AEl gene acts posi t| veI y both
before and after introduction of an antifody gene. 15The present invention
can be applied to all types of cells capable of producing a



pol ypeptide (preferably an antibody). [Referential Exanple 1] C oning of
CHO Cel | -Derived Hanster Cysteine sulfinic acid decarboxyl ase (CSAD) and
Cystei ne D oxygenase, type | (CDO1l) Genes 20Total RNA was extracted from
anti-1L-6 receptor antibody-producing cells (A CHO DXB11 cell line into
which an anti-1L-6 receptor antibody gene had been transferred) (Japanese
Unexam ned Patent Publication No. Hei 8-99902), and then cDNA was

synt hesi zed (Japgie®f Fiog) 14848200 KEGE dependdnt 2mEINNET CydRigitRboCakiand CDO1
Phrce rost r tombRasREGR7 S F91 3Ryt SR Soac kBT IERG!" 1 hose
contai ni ng ENZYMEene1.anEatdi&omyces tekewisig SMIFE! 1CON KHGE A EDRYMER D 6, B / and
Gencs vior o PR oI CATREEE BV 0508 A DN REGHB O P2 Gehes of
known spéci ¢€andidialidann €d0ge nes GG 0RNZNVIVER] 2160 Biiehidesadvairbin@des paie: (Fi g.
Chown am no BB P LU ueRE0S BRANECS CoAD oual rarey YoV ioar KRG ba0s

identity) amNAWNERD CEADA§RLMus deiipdtiy AFUAL 668 70r GG AENZYME: hanet er CSAD

[ hav. h i MiLY. ' f h

C2AD i o shoutPrEISEa P EPhRb et KEeR DENEINER oS B2 R gpeti, T

shown in SEQedfBrmiday IECZISEN@ﬂ@Oeﬂ(EGG_/Eb&WPKEtZZM.mm:;ffmeﬁlhrmdisaﬁdaamha&sterk

CSAD 7 ectio . oza

CSA0 X oSy A% el e AN VL7 BSLRE s, oz Pl <2

obt ai ned by BRZR'MEodiongR i/ nLdrdfvanientmajalt: ExgipDe301l, KEGOW FNOYMEer2. @kpr essi on
I id pP Ei 10 _ i al : e 3

& oning of FEaRRe Bt MpSa REGK B AR L bR HARNG ] )

commer ci al  Hdi@0e16. KEGEUIIERZOMEN . CONA Trghaontoswherbaib 60&@RBAZMBS KEGGC/) as a

| Lani . ‘ . i
tenplate, a y@%?ﬂq%? ﬁg@{aﬁqsﬁf@% &&Tg%g@%ng@d’?qﬁiﬁ%@ YRR 11 Ver

was obtai ne PC : gene was ‘sequenceéed and
confirngd t drgmoesdma 1QuzAL D8RR doroKEGGs / EdINIgy 2.¢il 2 Poniphrosérea chvaiman

ALT1. The A I t j b o e

sequence of Iﬁ]ﬁ%ggggggg}sep ?@ﬂ%@‘;&h@g‘%ﬁgﬂ‘g 8%@%51‘ ;{3@@%{5& p&é@é’)ﬁ llls}an wlglgxggg for

496 anmi no aciMds including four different am no acids (R535, Qr2R, F286S,

M332K), but thi < : t I bved ALT1
), but thi S WeRedis Rhdihnd e %Eggg%ﬁééy iflgtlzt%fé?%glédgé NRle !

for cell nodul ation 13 [Reterentia ! [ X "Yield
by Transfer Wefudgnier expmplenewAningent conditietsaskbow stringent ondetides mferaloK®z ak

sequenceypt 0 khigpburep, f&lﬁécfaﬁﬁ @ﬁ%%@)@}freﬁe%@%_f_ﬁ d %R%E%motﬂyaénﬁxmke 3

(which is hereinafter called ALT 1), pP ] ich was_a CW pronoter
preferably, high stringent conditions may be selected. High stringent conditions refer to, for

example, 65° C, 2 x SSC and 0.1% SDS. Under these conditions, as the hybridization

temperature is elevated, DNAs with a higher homology can be obtained. The

above-described DNA which hybridizes is preferably a DNA derived from nature, e.g,
25  cDNA or chromosomal DNA.

These DNASs isolated by hybridization techniques usually have a high nucleotide
sequence identity with a DNA encoding the ALT derived from human or the like. The
DNA encoding ALT also includes a DNA which encodes a polypeptide functionally
equivalent to the ALT derived from human or the like and has high identity with a DNA

30  encoding the ALT derived from human or the like. The term “high identity” refers to
nsually 96% or more homology, preferably 98% or more homology, more preferably 99% or
more identity. The identity of nucleotide sequences may be determined by algorithm
BLAST (Karlin and Altschul, Proc. Natl. Acad. Sci. USA 90:5873-5877, 1993). Based on
this algorithm, programs such as BLASTN and BLASTX have been developed (Altschul et

35 al J Mol Biol 215:403-410, 1990). When nucleotide sequences are analyzed by
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20 expression plasmd, was constructed (Fig. 11). The pPur-ALT1 or pPur
expression plasmds that did not contain the ALT | gene were introduced
into anti-glypican-3 anti body-producing CHO cells as parent strains (see

I nternational Publication WD 2006/ 006693) by el ectroporation, and cell
strains that exhibited high proliferation in static culture in the presence
of Puronmycin (6 ig/m) (pPur-ALT1l: seven strains, pPur: three 25 strains)
vere sel ect eBLASFN bascérpBhaSBmaraaetestrady HRNK asasorpr é%amldvcfrdletlgtlt hé2,$6ur - ALT1

cell strains Si X n X Sskng n a h ve re
sel ected by ea)fa%gti Man S}e{%od%rq%urtrﬁ iﬁor;]a 1LE%ggaaerll b’ on V\g‘glmr)r%dela%or l“fqne
ant i body vyi eﬂhtlpﬁwmblnbﬂuﬂl-gw}insf erred cel I s as a control (three st ral ns)

and four strains %oc{ﬁﬁt@“of%ﬁ&sn’e& %Bﬁ;{)ﬁa%&ﬁ%aggt Serblifa ‘&Lﬁg?e%r tE%

| evel equivalent to observed r- transf rre uri ng 30
the shake’ cutncoding tioudésiel peltpdptitie finte ud el evhich siroBgly néxpessesk er bfcarh@mtw th an

il cel |ognl naebap o A0S BT 0B ir Syl an S ant [body

yi el d of pPur tran our stralns 61149 ny/L) on day
17 at the |ate st aeenos destred splskaptide isl produsedwasng p gall fiite ariidhya hicgrheratet han

that of pPurg &rs;%?t%f ge% %i%i £EAS of ADF g&e%ﬁxyeadegﬁ §c7 Qiljlyjtpan%éd) thé brdbEstithe P

<0. 01) A72, Pur*= expressing strain, Pur expressi ng

strain, wer e‘t’lr hOf@EbeﬂdlSPn@ie ﬂ@smg%ﬁdh@@féﬁfet @feﬂ (FSBL‘)*%@I“sgena%ijh‘t trgpiepel

antlbody n [ hafrpeptlaeds b t apd,ehhe
subj ect etljotoéggraesébﬂg?%{%éjgu(}%&e? i'n Epltf ? arattsﬁﬁgcr?@#lkllﬁlged cg ¢ é(Je%("sol}ﬂt%éedof 10 x

105 cel | s/ migesirsspolypeptidyvpay Gerfeang{prre yﬂw@mferdﬁrf afrcarigaale pragspeyfer g@w day 19
of the cultugg.a @@Aﬁfbr%@ @ﬁ@atﬁfen&m E"B?cm%@ﬁdt@\?ﬂﬁpdﬂeﬁb&e%d E@%Aﬁ)’lo@ 9/ L).

Since no increase was observed in the antibody y P41 on day
subsequent dA¥k ey be fransgerreqd ﬁﬁqrut@ttraaﬁew’ agpe eeendmgraeiesweﬁ@dﬁpﬁﬁ & éq d

production ofs ,ap aggﬁolqu@lﬁmm aﬁes?carb\a@a%e GaRsIrEesRd 4 OSAB oA LY @Mtzﬁﬁ’la%eﬁeo the

survival ratio mal néegl ni n%] fect &The survival rates of pPur-Al
expressi by sEICAFRE agesir Yﬁ?ﬁiﬁdeé‘ﬁ‘b‘ ¥eeyslyg strain P41 were 60% and 23%

respectively, On qﬂﬁ}ﬁm%o&fte iriRpaitét tgbﬂee)i CSKIFQ){ MRupendlafd a%en@@hﬂ'odiﬁ@sa
co-transferred. i TIOwhlc g- TauT-transferred used as a

parent strai @ﬁ@?@eelﬂﬁ Qﬁr tr@?éﬁ‘?ﬁﬁ% émaﬂta@g Y Bed sipgle gegtor Téf}qu&w
CO- expr essi nﬂleﬁﬁxh}ﬁetﬁﬁ@fén@%p%télﬁdsngge&hur@]ﬁt?bf%@fo@st| on and expressed human
ALT1 at high |evel O§5|x stral ‘% ﬁ’[ TauT/ pPur lggf)resm n hat
exhi bi ted. hi gh prdi Fﬂ?ﬁ%@ﬁc@e % Strg’tl %?’W 8SERR PSR ARRPO Ffdmgjd‘a]l ted to
2 gg- balt ICD? ?ﬂljinh‘jd Et€onisty e&@remmbegxm} @&gﬁ u(sahml cjlagﬁdilgénabfggcg(;@ﬁ@f&mm?, 10 x
cells can nti 0
TouTr LTS cobigel B P b Sk, P SR v B Db aufh it TS Dty 4 of
t he shaker cfikfots ereiigSosteguisinbiiamillatoniigh esuries am gHagulabrsTalb qoRgtits ol | S
(616+29 ny/L t-test:

.. p_<001).  TA41,. whi ) TauT/
o expr easi e PR RS Hal bl eepiap egk Dai i Pek. Stet Pidalp (ssn
ng/ L/ 4 days)mgﬂglhlaxfnrcmm%gm enerBNsbuades 1-2@ g gdnﬁmtrdgeluetsd n1000 tigé,, st udy
o " ke D305 Baf PGB BRI e b ARSI o o
were as hi ghm@i surﬁctgﬂtk06maiagl7grmwmtchﬁctonsIOt&i{lQQOC&gZL gidmudmseﬂayo 0@ -B¥ the
culture, 3.5 -
culture, and L on %g cS’rETEsh%t ]l'e[ng{ﬁ tﬁ%@sa%&geﬁgﬁﬁﬁé %g gﬂrf)é/lﬂﬁd her
than the val @lﬁ@teﬂdﬁpendiﬁg)sn (1165,@6 ofjhe tefl w@ysqlﬁlrwhih@typwaﬁthad@md pr)tpemdle,al n
that produced ¢he | argest 25 anount of an antibody anmong the TauT/ pPur

co-expressing strains (2.4 g/L on day 10 of the culture). [Referenti al
Exanpl e 8§ O oni ndn asiditop iese icompanents drassmestl sleneals rshrfistaisagrayorop@etoGene

Total RNA Waﬁuc?éé&ﬂésc&zﬁ(i’heflfk@ma?%éddle(!l- 6 receptor antibody-producing cells (A
(9HO 30 DNB 11 cell line into an anti-IL-6 receptor antibody gene had

been transferred) st@tﬁﬁﬁmlqsrféﬁmh preRPORRfe Hiclupg) BMine aacide nsuply as Helange99902) |
and then cDNAASne, L-asparagine, L-aspartic acid, L-cysteine, L-cystine, L-glutamine, L-glutamic

acid, glycine, L-histidine, L-isoleucine, L-leucine, L-lysine, L-methionine, L-ornithine,

35  L-phenylalanine, L-proline, L-serine, I-threonine, L-tryptophan, L-tyrosine, and L-valine,
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synt hesi zed therefromin a poly(A) dependent manner. Hanster taurine
transporter (TauT) gene was obtained by PCR using as a tenplate the cDNA
fragnented with three restriction enzynmes, Sall, Xhol and EcoRl . As PCR
priners, those containing the 5 -end and the 35 3'-end sequence conserved
bet ween rat and nouse TauTs were desi gned. The nucl eotide sequence of the
cl oned gene was determ ned. Fromits honology with other TauT genes of
known specieme&mhe Clatanmd, gan@mma§fm¢mﬁgnaﬂdmmmhenmdUéJ@amwiéﬂmﬁamﬁe(Fig.

13). The am ci.d sequenc f net er. auT h g h nouse
TauT (96% i en u afny ac‘% %Lfmg 2 k@%?onf’dgnfo-{ef ge Clt?rgr’a]ﬁn q‘(égtxy\:) dént i ty);
it was predi Ic{)heilylahamﬁ hbd[mlheef L'Fauﬁ'e gi- ﬁlrwmme alngppiommn th}trd)mIIbZantlrIamﬂmenbr ane

regions (Fi g¥1ta @s sr{cﬁe% &Eti)l? bloltzlﬁa eacﬁ] b&g ra%s cb@g%%/ﬂ%,%ﬂ%fgﬁ amg)e nsity,

Inhibition o acta o &and T Rereass: i AN as "Caused
by Transfler phmidabmrae Iadrr i @ksiur apapohdnate, Qwddgrab mbydeochlexige, e gyiidoxingl asni d

[ TauT wa [ K h
st or  TaurCREASHAL b Stk Hyal Bl e AIAPD FIS oA ERAGRIEARILTE
Exanpl e 5. Coofin; Gilicpkidshiod gidy giovinaimidet caldityy/pliatoenate, mmsﬂilfxa@;eyreowamde
trod db t
ant1 body  pr ogariy GRSk ARILANE JifDR SR o3 HR, R tckd oKL SR
expressi on pthabwd diloride ehéline tasdate dhdlsic apid tdrc w@mwb@eawmlhgrgfp@w,mhnhqmoo
ug/m), gl Hﬁorfdlgeemﬁg?aloﬁrc% %M\dh”& %?éo'se ShalaBolS nfRh&e e%ﬁgu ]ﬁef@r%ﬁfg/ TauTl

8 strains; NA Swas pt epar ed sequent |y
strains wer eglt%@ﬁqf iOSRer teﬁulé%ﬁr e@b a?a@dww]@ﬂé% rmr@giﬂyn chiader hlei mﬁwenm strain

by the TagMag et anbﬁ' Q%mueﬁ%ﬁma@Ineﬁtseﬁceassuar'xe{rmtn&,reﬂ§ EftdeeflnGs | s-

The mean nRNA expression | evel hese transferred strains) was
about 40 ti nidoridgrigeic ehlpaide.tiawous sHe | ferfiy salfateapd ferde niprateopreferdblyt Bl 14

strains wer ek eGldd EIPFAEaW feHct Lé'it?at@n%dzopﬁ euDRbiN %191& H&r &olliflm>0 M

shaker flasks with an initial cell densrt 105 cel On day 7 of

cul ture {3 at brdsaegeaybonaje, éﬂéicefrb‘érlm idgesodiup ébydwﬁerpa@seha}w e Saavd MOPS,

anti-glypi caﬂeéraaﬁt doeﬂﬂ%ywoeé&&bblrmt h@SRure tfedih rammrlgm@meg@@bm bienRat ch
culture, growth inhibitory Subst ances such as |actate accumul ate in culture

broth as cel Inéyber%wnélﬁﬁ‘(aﬂ?@ﬁr growh is inhibited. However, the viable cell

densities (9283. 2BgiddOhe aiivk Soitponeds) dhdr@mbh@beadded kifl® tﬁelal@l%%e@t@ Qékads i n 25

pHyg/ TauT transferred cells were superi to those in sferred
cel I's (vi abl &Peg] fulfgfengpigapse sulfige soseteo Sragnepbey it mr eer%tcgpoyrlert@s

1. 540. 202g/ Léhldrtdetlﬁ@gneSIMm&ﬁhe andéddind eﬁﬂﬁ@are b&fe@dbl}i c murraa@zﬁc antatdbody
yield, 4 out of the. 7 ar ns_. of gl—%{gé nsf rre gg g de ant i body
yi el ds (rreanan&lrff“’r%ﬁmfnﬁ edsurﬁ‘ﬁ-t@m “WF’Q d Turonic FE% [ E YRR SPIAGPIS] d i n
pHyg- ]E r anszI efuick ths Crleddmb(rﬁwxn&dmg/rdcbmblﬁmtltﬁerr brédonrb&aﬁtuEeFl REdribmagf Fgl?rjygéI TauT
transferred 30 cells nti - nt i ba eca nor.e . evi dent
(1 Test. | peorguinmat MR ey [oBa SRpberau bor S b, SOF GISiFal n
(whi ch showetkiibdie ahlﬂgdaﬂslbuugrm &ih;aiaodﬂoh&e agrefagbli,hsodalao welerdie S ttha@ioR®mineand t he
parent strai ubj ec fed-batch culture i.n 1 jar. .As result,
Phe Vi anre- r B Brdé oSk oy 300 Bt SenecbieticRinefe babulRaoaty b o
culture, wt ﬁeovcydalmhnshle,diebmjztmﬁm {Eopybuaddsing .ad€onse quieinte] yuanasing and uridine.
anti - ol ypi can 3 Ankioad KL ol doaRIENe du a5l 8"lAbndl Ofeckilid by o 11
potassium and gentanncm, and pH—lndlcatms such as Phenol Red, may be contained.
The pH of the medium varies depending on the cell to be cultured.  Generally, pH
30  6.8-7.6isappropriate. 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
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

35  (Irvine Scientific), PF-ACF-CHO (Sigma-Aldrich}) or the like.
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TauT-transferred T10 cell was expressing TauT nol ecul es on the cell

menbr ane These results suggest that by artificially expressing hanster
Taut, it is possible to raise the potential of antibody-producing cells and
create strains capabl e of enhanced anti body production. Al publications,
patent and patent applications cited herein are incorporated herein 5by
reference in their entirety. |INDUSTRI AL APPLI CABI LI TY The present invention
is applicable to pYtetatvelptheofedipol ypdptaisdes:-free@me@BQUENCE LI STI NG FREE 1EXT

encodi ng huran Ac?EREeti Bl wbast el R GEE LARpIRIUIIERG g D0,
am no acid smsraélﬁ@epf@@fs CRAR or AE) (iSﬁHQr erlli 7T osls- may be PolrTaDYy met:h(?EQ ED Na
3 S
namster CoAD PR T BGEE For G GO Bl AUGRRSBREBCLTD o o
hanst er CSAD:tmespiiede Mmhrﬂ@oﬁwncentranon%@elgﬁ pi@se & Osthdiike, pisterablyc) ot et
sequence of ?0')999 gfgfe%]yrh% g ALT1 (KEGG / ENZYME: 2.6.1.2 | Hono

cu

sapi ens (human D'NO 6>
ture period for producing a desired polypeptide using the cell

An appropriate
which strongly expresses a bicarbonate transporter (and which may strongly express CSAD
or ALT) is usually 1 day to 3 months, preferably 1 day to 2 months, more preferably 1 day to

10 1 month.

With respect to various culture devices for animal cell culture, a fermentor type
tank culture device, an air lift type culture device, a culture flask type culture device, a
spinner flask type culture device, a microcarrier type culture device, a fluidized bed type
culture device; a hollow fiber type culture device, a roller botile type culture device, a packed

15 bed type cultiire device, or the like may be used.

Culture may be performed by any culture method such as batch culture, fed-batch
culture or cdntinuous culture, Preferably, fed-batch culture or continuous culture is used.
Fed-batch culture is more preferred.

When the polypeptide produced according to the method of the present invention

20  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,

25  polyvinylpyrrolidone, carboxyvinyl polymer, carboxymethylcellulose sodium, sodium
polyacrylate, sodium alginate, water-soluble dextran, carboxymethyl starch sodium, pectin,
methylcellulose, ethyl cellulose, xanthan gum, gum Arabic, casein, agar-agar, polyethylene
glycol, diglycerin, glycerin, propylene glycol, petrolatum, paraffin, stearyl alcohol, stearic
acid, human serum albumin (HSA), mannitol, sorbitol, lactose, and surfactants that are

30  acceptable as pharmaceutical additives.

Actual additives may be selected from the above-mentioned additives singly or in
combination according to the dosage form of the therapeutic of the present invention, but are
not limited to those listed above. For example, when a polypeptide is used in an mnjectable
formulation, the purified polypeptide may be dissolved in a solvent such as physiological

35  saline, buffer or a glucose solution, and then an adsorption inhibitor such as Tween 80,
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25SEQ ID NO 6 shows the am no acid sequence of human ALT1 (KEGG / ENZYME:
2.6.1.2 /Hono sapiens (human): 2875) <SEQ ID NGO 7> SEQ ID NO 7
shows the nucl eotide sequence of a gene encodi ng hanster taurine
transporter. 30 <SEQ 1D NO 8> SEQ ED NGO V shows the am no acid sequence
of hanster taurine transporter. CLAIM 1. A nethod of producing
a pol ypeptide, conprising culturing a cell which strongly expresses a

bi car bonat e TweeaPpgdatih oahdndnassrua Albuains hew be dddolildo decddiong Altaesgivelgc

pol ypeptide, .t her,eby al|owing the cell to produce.said .pol.ypeptide nd
Col T Bt ng- t RREEHEY pRohive ot L FE Rrapht, By QSR ey PREH A and”

t he. cel | . whi chorstitied ghge texgr eEsapla dithearbpinstusefitl fansenrdreing irslude aghd 1 nt o
whi ch a DNA nqﬁpim% E%,bﬁ”%' gaclilt%o]nate frgn Sporter has been transferred. 2.
The met hod of “Crairm T whersi tﬁémﬂ)ﬂétloyaﬁ‘ ﬁfl%lsg‘ is an anti body. 3.
The produtti on netEffedtivefdosdsai the polypepBide mhe beapprdphietely ablbctédhdeperslingandghey
expresses a Rica n I er . f ug [ expr, es cysteine sul.fmc acid
decar boxyl asgp% P f%?&ﬁlfyﬁeeotnfggﬁn%o%‘% P gﬁlg ?j leS%%géo g‘% ?rgage;dls%/r. P réeited, i ﬁg.se Oﬁtl}ée
product i on npatientdthe fevarty obthe diséase letri nEorkex8yplaivaieethe polypeptile mmaiteplapiean

The. pr oduct | Si°a% M vk 8e S AR A ohy 5 S BRL A DARER G001 me S
bi car bonat e to ¥A8 pgpeelg df SodywEiCeradmostietiarh aidfemativelysa dobhef (lekdiedd on
o o ohncl ey YAFIE B Rl A SUENMSAGE s My b e
cells. ranges.

The polypeptide may be administered either orally or parenterally, but parenteral
administration 1s preferred.  Specifically, injection (e.g., systemic or local administration by
intravenous injection, intramuscular injection, intraperitoneal injection, subcutaneous

15  injection, etf:.), transnasal administration, transpulmonary administration, transdermal
administration and the like may be enumerated.
V The. present invention provides a cell which has a transferred DNA encoding a
bicarbonate transporter and a transferred DNA encoding cysteine sulfinic acid decarboxylase
or alanine aminotransferase, both or either of which may be incorporated into a vector.

20 When eukaryotes are used, animal cells, plant cells, fungal cells, etc. may be used
as the host.  Specific examples of animal cells include mammalian cells, such as CHO cells
(J. Exp. Med. (1995) 108, 945), COS cells, 313 cells, myeloma cells, BHK (baby hamster
kidney) cells, HeLa cells and Vero cells; amphibian cells, such as oocytes of Xenopus laevis
(Valle, et al., Nature (1981) 291, 358-340); or insect cells, such as sf9, sf21 and TnS cells.

25  Amoung CHO celis, dhfr-CHO lacking DHFR gene (Proc. Natl. Acad. Sci. USA (1980) 77,
4216-4420) and CHO K-1 (Proc. Natl. Acad. Sci. USA (1968) 60, 1275) are used with
particular advantage.  When high expression is intended in an animal cell, CHO cells are
especially preferred.  Introduction of the DNA which may be incorporated into a vector into
the host cell may be performed by such methods as the calcium phosphate method, the

30 DEAE dextran method, a method using a cationic ribosome DOTAP
(Bochringer-Mannheim), electroporation, lipofection, etc.

As plant cells for polypeptide production, a Nicofiana tabacum-derived cell is
known as a polypeptide production system and this may be subjected to callus culture.  As
fungal cells for polypeptide production, specific examples include yeast belonging to the

35  genus Saccharomyces, e.g., Saccharomyces cerevisiae, and filamentous fungi belonging to
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8. The method of any one of clains 1-7, wherein the desired polypeptide is
an anti body. 209. The nethod of any one of clains 4-6, wherein the DNA
encodi ng the SLC4 ani on exchanger is any one of the following (a) to (e):
(a) a DNA encodi ng a pol ypeptide having the am no acid sequence as shown in
SEQ ID NO 2; (6) a DNA encoding a polypeptide which has an am no acid
sequence derived 25 fromthe am no acid sequence as shown in SEQ NO 2 by
substituti onﬂlegeiueﬁis[wrgillm,chﬁ 1Aspargiimcidear. i nsertion of one or nore amino acid

resi dues and yet Q h :

encodi ng a pol ypepti| dleﬁ%m?b@és ag?)ﬁ}éﬁ &%?éoﬁ%{r?}c{fsg%ﬂn gcéenﬁleﬂ%lé(aﬁorml ogy with
the ami no acPrecgiegrramie oéswhhamma] eellSECudd §. cD(sugh @dMIQ%tDHf&vHBgOISE@

30ani on exchgﬁcg s sBEEk Vi ty; (d) a DNA having the nucl eotide

sequence as shown 1n SEQ ID NO 1; (e) a DNA which hybridizes to a
DNA corrpl 2rmentary The mlymmdhamonigi bhe zenectfdueiestenaycpuehtaied 2y tehgforming: SEQ

| D NO Undﬁkﬁ%ﬂé WHEERL igé\?g B@'Hekeg%d%{gﬂu%g%he a?&ﬁéd el %l‘?{?pt'l'rl]ng%ulﬁ@é“ ng
pramesthady

SLC4 ani on exchanger act preparl n armaceut i cal
cont ai ni ng ampvbg Fop exatnplch atla eltugerjoth a@fmaépeilusm 1- 9.

11. A cell ﬁ@ﬁ D@}lg,ﬁl‘ rb AR rter
and a trans?@%@gﬁgﬁ&ﬁﬁcog aq{(::li)em re(ﬁ&@ﬁ@l\ﬁ%a b@hé%@ RQ&E&S&IS 12p The

cel | accor di pighee el galherm (R aney fog r‘»l’e‘%‘e‘lﬁlnﬂhs Adtemﬂ'é‘f% snpedeORiuEBBdi ng

Scyst ei ngpsupf | bé?fo?m@efll &hél EHacquﬁgxdlﬁu?eels %ef@fblﬁij' Lt 8 ROt TINQt6eas Gsually
13. A cell which has a transfertred DNA encodi ng a bicarbonate trans orter

and a transf eerfsgedNAoHC BTN oy ebeytnle-2001Houssi cLfaeragsame cemasengit 25 dhcor
al ani ne am neRiaMs{RAiBS fnd agitation are carried out.

On the other hand, i 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
15  animal bodies or plant bodies. Then, the polypeptide is collected. The term “host” as
used herein ihgludes 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

20  animals may be used.

First, a gene of interest is fused to a gene encoding a polypeptide produced
inherently in milk (such as goat PB-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

25  produced by transgenic goats born from the goat which accepted the embryo or the offspring
of the transgenic goats. In order to increase the yield of milk containing the polypeptide
produced by the transgenic goats, hormones may be appropriately administered to the
transgenic goats (Ebert, K. M. et al., Bio/Technology (1994) 12, 699-702).

Examples of insects which may be used include silkworm. In this case, silkworm

30 s infected with baculovirus carrying a transferred gene encoding the polypeptide of interest.
The polypeptide of interest can be obtained from the body fluid of the silkworm (Susumu, M.
et al.,, Nature (1985) 315, 592-594),

Furthermore, when plants are used, tobacco can typically be used. When tobacco
1s used, a gene encoding the polypeptide of interest is inserted into a plant expression vector

35 (eg, pMON 530), which is then transferred into a bacterium such as Agrobacterium
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SEQUENCE LI STI NG <110> CHUGAI PARMACEUTI CAL CO., LTD. <120> Cells for
produci ng het erogeneous proteins and a nethod using the sane <130>

FP- 118PCT <150> JP P2007-276182 <151> 2008-10-24 <160> 8 <170> Patentln
version 3.1 <210> 1 <211> 2736 <212> DNA <213> Honp sapi ens <400> 1

at ggaggagc tgcaggatga ttat gaagac atgatggagg agaat ot gga gcaggaggaa60

t at gaagacc cagacatccc cgagtcocag at ggaggagc cggcagctca cgacaccgagl20
gcaacagcca cagaitiaccaAcmbrac plat (cac digtyghatabreag aa gdectedt withy typgas 1186

ctgcaggago tgal.aal 998, GHARBRARAE i 849 A4CE IR IRLOA 490 AFIHY FARAGAAR
K.-C. Maet al., Eur. J. Immunol. (1994) 24, 131-138).

The polypeptide thus obtained can be isolated from the inside of the host cell or

5 from its outside (e.g., medium), and purified to a substantially pure and homogeneous

polypeptide. Isolation and purification of polypeptides can be performed using conventional

isolation and purification methods for polypeptides, and are not limited in any way. For

example, polypeptides can be isolated and purified by appropriate selection and combination

of various tools and techniques, such as chromatography columns, filters, ultrafiltration,

10  salting-out, precipitation with solvent, extraction with solvent, distillation,
immunoprecipitation, SDS-polyacrylamide gel electrophoresis, isoelectric focusing, dialysis,
recrystallization, etc.

Examples of chromatography include affinity chromatography, ion exchange
chromatograp‘hx hydrophobic chromatography, gel filtration, reverse-phase chromatography,

15 adsorption chromatography, etc. (Strategies for Protein Purification and Characterization: A
Laboratory C‘Ourse Manual. Ed. Daniel R. Marshak et al., Cold Spring Harbor Laboratory
Press, 1996). These chromatographic techniques can be carried out using liquid phase
chromatogfaphy, for example, HPLC, FPLC, etc. The present invention also includes those
polypeptides highly purified using these purification methods.

20 Before or after the purification, it is also possible to give optional modifications to
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.

In the present invention, the concept of "cells into which DNA has been

25  transferred" encompasses not only cells into which exogenous DNA has been incorporated
by genetic recombination technology; but also cells in which endogenous DNA has been
activated by gene activation technology (see, for example, International Publication
W094/12650) so that expression of a protem corresponding to the endogenous DNA or
transcription of the DNA has been initiated or increased.

30
EXAMPLES

Hereinbelow, the present invention will be described in more detail with reference
to the following Examples. It should be noted that these Examples are provided only for
illustrating the present invention and not for limiting the scope of the present invention.

35
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t gggt gcaac
cacct cacct
ct agacct gc
ttt gaagacc
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t ct ggggat c
t gt gagcagg
cccceggat t

aat ggggcct ggggccgcco gcacct act 300
cgt agagtct tcaccaaggg tactgttctc360
gt ggccaacc aactgctaga caggtttatc420
gaggagct gc tccgggccct gctgcttaaad80
ct ggagagct ggaggccet g gggggt gt ga agoct gcagt cotgacacgc540
cttcacagcc tctgctcccc caacactcct cactggagac acagctcttc600
E’gamglggbgchmmagﬁa@ggammma@ﬂamlon exharger Ginieyrechengar 1, 660!
ggccac gttggtgcta gtgggccgcg ccgacttcct ggagcagccg720

cctgggggag
cctagagctg

cct ggct gga
t caggaccga

t ggaggagaa
t ct ggagcct
aagagacct c
agat coggoo

gt gct gggct c ct gcaggaggca goggagct gat ctgccg g780 2
cct at acget tcct ctt sgtgEg@qr@reqrgglgléuwgaq&‘g&&gga@apg@a@qwbé@g@
cttggecggy cing§tagGCfp ﬁ&tﬁﬁvﬂﬁﬁﬂﬁﬂﬁ 369 BASH) 9&9&§k69ﬁm{QQ&hﬁ84R89QQ;
gct cagagcc gagggga ct:%y%gcactcc ctagagggct ect ggact g cagcct agt g960

ctgcctccc apil9d agThyc ae ghisc donpd cvahgegeqiicedgtogeaniap ghat 620

gagctacttc Q%Q%Ml%tv%%ﬁ%%ﬁm U698 GAIRTIGCADI AlGE ALAAUIARD

ggcct agact taaatéa g cccagat gac cCt.ctgcagc agac?%gcca ctetto gg 1140
gPljain

ggcct ggt gc JOUYRIPEE gicPelt sescn Al seaeeneq) algf Ga dases (@63 41de2264200

ttcagcnctc aggi7ect @86 LIPRE! A%, bl CindClodtd @5t GG aGhind 16RE kiRt 160
atcaccttcg g@ggcctoct aaaa acco aacc agt gtcggegctg 1320

atg
ctgatctcca ¢ 5@16@&056%6 @¥€b &%%CHF% p¥eyel eeRIs 81 Pradigo
gt 09t eg0td ! GHEAYIRCMe G&Ieg%sq:aéd@tédttb %ggﬁﬁ@oﬁ&tﬂaﬁhg 08 GrafbinteSbBngaGmAAd0

secacoil R ARSI ] Ll B "

caggagatct tctecttcct catttccetc atcttcatct atgagacttt ctccaagctg 1620

cceanaect ¢ oGRRHEC  JLreddbs TOELOL e P OMED QR TEATIOL GOt PR

accttottct thaugecatigagergeicgcgcaag ttcaagaaca gcectcctattt coctggcaag 1800

gatt Lot L8 1 caggdna i adaray g s it By Ak ORGSOy el DeRa GrE 520

gatttcttcad ttcagg
tccaact ect cBgontgyg@hick gglgaﬁeiﬁﬁﬂer called (F), g@Ing‘tng((F@t 129: mgplgﬁmmq@glsﬁo

at ct ggat ga tg}tt cctc ?ggﬁgg? tct %gabégéé]atc taé%?ctg 040

gagt acaga t cREEatYE T PHH
gottccacc tg@@ﬁﬁh@t@h@ﬁﬁggﬁﬁgﬁﬁngg@@t@@gmgA@@ggggQ@@mhGﬂ&GﬂmeggnQﬁﬁO

argecctage T oaghAGEAyef iRt dinct SEU SRREHANMS GEREE TofCH I8 hrdlifed TP
20  Clontech Laboratories, Inc. into pSV2-dhfr plasmids (ATCC No.37146) and then removing

the dhfr expression units from the constructed plasmids) were introduced into

mg

anti-glypican-3 antibody-producing CHO cells as a parent strain (see International
Publication WO 2006/006693) by electroporation. Then, strains that exhibited high
proliferation in static culture in the presence of Hygromycin (200 pg/ml) were selected.
25  After amplification, a total RNA was prepared from the pHyg-AE1 strains, and five strains
expressing human AE] at high levels were selected by a TagMan method. Further, a
comparison was made for the amount of antibody production between pHyg-transformed
cells as a control (four strains) and four strains of human AFE]l-transformed cells that
proliferated at a level equivalent to that observed with control during shake culture.
During fed-batch culture in a 50-m! shaker flask under the condition of 2 x 10° cells/mL in

the

30

an Inifial stage, amount of an anti-glypican-3 antibody produced by
pHyg-AE1-transformed cells (four strains) on day 12 after imitiation of the shake culture was
significantly greater than that produced by pHyg-transformed cells (four strains) (t-test: P <
0.05, Fig. 4).

35 Then, using as a parent strain the AEI expressing strain that produced the largest
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at gggcaaag ccagcacccc aggggctgca gcccagat cc aggaggt caa agagcagcgg 2280
at cagtggac tcctggtcgc tgtgottgtg ggcctgtoca tcctcatgga gcccatcctg 2340
toccgcatcc coctggctgt actgtttggc atottectct acatgggggt cacgtogotc 2400
auggcatcc agctotttga ccgcatettg cttctgttca agccacccaa gtatcaccca 2460

gat gt gocct acgtcaagcg ggtgaagacc tggcgcatgc acttattcac gggcatccag 2520
atcatctgcc tggcagtgot gtgggtggtg aagtocacgc cggcctcoct ggccctgecc 2580

ttcgtcctca taohoaof gt agibodycirogy thedgtr pilygdRlgcnsfoinedt straing, qRggaSAaD 2640

oaggatoaat atbaRgaaaieoRtl EBATERCIESAR Coytenh 2 eRg10Raahs oy
<213> Horo sBppmyrsn-redi@ignce Ze(FigGlY s@ ReftrentialExampdy? Aespribey datdd), pPisALINEL Mot

S4B YRR R B M BB B8 )

His [hr 5 gene(Fig 11, see Referential Example 4 described later), and a control plasmid pPur (pPUR,

Puromycin resistance expression vector, provided by Clontech Laboratories, Inc.) were
introduced by electroporation. Then, strains that exhibited high proliferation in static
culture in the presence of Puromycin (6 ng/ml) were selected.  After amplification, a total
RNA was prepared from the strains thus selected. Then, AE1/CSAD co-expressing strains
10 . (nine strains),r AEY/ALT1 co-expressing strains (10 strains), and AE1l/pPur co-expressing
strains (eight strains), which expressed the newly introduced genes at high levels, were
selected and compared for the amount of antibody production and the survival rate. In
fed-batch culture in 50-mL shaker flasks under the condition of 2 x 10° cells/mL in an initial
stage, the AEI/CSAD co-expressing strains (nine strains) showed significantly greater
15  amounts of anti-glypican-3 antibody production (t-test P < 0.05, Fig. 5) and significantly
higher survival rates (t-test P < 0.01, Fig. 6) than the control AE1/pPur co-expressing strain
(eight stréins) on day 10 at the late stage of the shake culture. Among the three kinds of
co—expressiﬁg strains, AB1/ALT1 co-expressing strains (10 strains) produced the largest
amount of an anti-glypican-3 antibody, which was significantly greater than that produced by
20  the control AEl/pPur co-expressing strains (eight strains) on day 8 of the shaker fed-batch
culture (t-test P<0.01, Fig. 7). Subsequently, AAS3, which produced the largest amount of
an antibody (1497 mg/L/8 days) and expressed ALT1 mRNA at the highest level among the
AE1/ALT] co-expressing strains (10 strains) in the study using the shaker fed-batch culture,
was subjected to fed-batch culture in 2 1-L jar (10 x 10° cells/mL in an initial stage). Then,
25  the amount of an antibody produced by AAS3 on day 7 of the culture was found to be 1.9
of1./7 days, revealing that AAS3 was capable of high-yield antibody production in short-term
culture (Fig. 8). Considering that TA41, which was a TauT/ALT1 co-expressing strain that
produced 5.3 g/L. of an antibody on day 21 of the culture (see Referential Example 4
described later), produced 1.5 g/L of an antibody on day 7 of the culture, AAS3 has a
30 potential to produce a greater amount of an antibody in a short time than does TA41, and
hence, AAS3 is considered to be suitable for practical production.
The above results show that cells capable of high-yield antibody production can be
obtained by strongly expressing an anion exchanger (AE1) artificially, and by strongly
expressing AE1 and CSAD or ALT1 simultaneously.

35 Also, the effect of strongly expressing AE1 was shown by construction of 2 strain
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354045 Thr Ser His Pro Ay Thr H's Lys Val Tyr Val Gu Leu G n Au Leu

505560 Val Met Asp Gu Lys Asn Gn GQu Leu Arg TrP Met Olu Ala Ala Arg

65707580 Trp Val G n Leu Gu AQu Asn Leu Ay Cu Asr Ay Ala Trp Ay Arg
859095 4 Pro His Lou Ser His Lou Thr Phe Trp Ser Lou Leu Gu Lou Arg Arg
100105110 Val Phe Thr Lys Ay Thr Val Lou Lou Asp Leu G n du Thr Ser Lou
115120125 Ala Gy Val Ala Asn Gn Leu Leu Asp Arg Phe Ile Phe Qu Asp G n
130135140 | | expabieyoPprod@ing ahsqntiAL-RGntbEH Using dnediE Astgpnglyexpressingdwstieell. Lys

1451501551605 4y ordinary host cell DXB11, pHyg-AE1 (Fig. 2) was introduced by electroporation.
Then, strains that exhibited high proliferation in static culture in the presence of Hygromycin
(200 pg/ml) were selected.  After amplification, cells expressing human AE! at high levels
S were established as an AE1/DXB11 host cell by a TagMan method.  Anti TL-6R antibody
expression plasmids were introduced into the AE1/DXBI11 host cells, and AE1-S08 was
obtained by single cell cloning. AEI1-S08 thus obtained was capable of high-yield
production of an anti-IL-6R antibody, and the amount of its production on day 14 of
fed-batch culture in a 1L-jar (7 x 10° cells/mL in an initial stage) was 3.0 g/L as shown in Fig.
10 12. It has been confirmed that AE1-S08 capable of high-yield antibody production and the
host cells, AE1/DXB11, were both stable in a stability test performed by subculturing and
maintained AE] expression at high levels.
The above results suggest that the effect of introduction of an AEl gene acts
positively both before and after introduction of an antibody gene.
15 The present invention can be applied to all types of cells capable of producing a
polypeptide (preferably an antibody).

[Referential Example 1] Cloning of CHO Cell-Derived Hamster Cysteine sulfinic acid
decarboxylase (CSAD) and Cysteine Dioxygenase, type 1 (CDO1) Genes

20 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 CSAD and CDO1
genes were obtained by PCR using as a template the cDNA fragmented with three restriction

25  enzymes, Sall, Xhol and EcoRI. As PCR primers, those containing the 5’-end and the
3’-end sequence conserved between rat and mouse CSADs or CDO1s were designed. The
nucleotide sequences of the cloned genes were determined. From its homology with other
CSAD or CDO1 genes of known species, the cloned gene was confirmed to encode hamster
CASD (Fig. 9). The amino acid sequence of hamster CSAD has high homology with the

30  known amino acid sequences of mouse CSAD (96% identity), rat CSAD (96% identity) and
human CSAD (91% identity); it was predicted that hamster CSAD is an enzyme having the
same activity. The nucleotide sequence of hamster CSAD is shown in SEQ ID NO: 3.
The amino acid sequence of hamster CSAD is shown in SEQ ID NO: 4.

35 [Referential Example 2] Construction of a hamster CSAD expressing plasmid for
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Hs Ser Hs Ala Ay Gu Lou Gu Ala Leu dy Ay Val Lys Pro Ala 165170175
Val Lou Thr Arg Ser Ay Asp Pro Ser Gn Pro Leu Lou Pro G n H's 180185190
Ser Ser Lou AQu Thr G n Lou Phe Cys AQu G n Gdy Asp Ay Ay Thr 195200205
Qu Ay Hs Ser Pro Ser Ay Ile Leu Qu Lys Ile Pro Pro Asp Ser 210215220
Gu Ala Thr
225230235240 Val Lou G st Phe Vol Arg Lou Gn Qu Ala Ala Qu Lou Gu Ala
Val 24525025Burehycib-selecBom Val Pro |le Arg Phe Lou Phe Val Lou Lou Gy Pro

A u 260265270 5 l\‘@); ad%‘ﬁ{g ﬁ(‘dzdﬁrsgql}éﬁtl:e BNfe Mt & A5 @Wﬁklﬁis-rﬁéfeimgr Qg G n

Ser Arg
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Leu Val Leu Val Ay Arg Ala Asp Phe Leu Au A n Pro

CSAD) gene obtained by PCR cloning in Referential Example 1, a CMV promoter
expression plasmid pPur/CSAD (Fig. 10) was constructed.

[Referential Example 3] Cloning of Human Hepatic Cell Alanine Aminotransferase Gene
Using a commercial Human Liver QUICK-Clone cDNA (Clontech Laboratories,
Inc.) as a template, alanine aminotransferase (ALT1) gene derived from a human liver was
obtained by a PCR method. The gene thus cloned was sequenced and confirmed to encode
ALT1 based on its homology with published human ALT1. The ALT1 gene thus obtained
had mutations at five sites in the sequence of 1488 bases (c157a, a215g, ¢765¢t, t857¢, t995a)
and coded for 496 amino acids including four different amino acids (R53S, Q72R, F286S,
M332K), but this was used as a PCR clone of the human liver derived ALT1 for cell

modulation.

[Referential Example 4] Increase in Antibody Yield by Transfer of Human Alanine
Aminotransferase

By adding a Kozak sequence to the human ALT1 obtained by cloning in Referential
Example 3 (which is hereinafter called ALT1), pPur-ALT1, which was a CMV promoter
expression plasmid, was constructed (Fig. 11). The pPur-ALT1 or pPur expression
plasmids that did not contain the ALT1 gene were introduced into anti-glypican-3
antibody-producing CHO cells as parent strains (see International Publication WO
2006/006693) by electroporation, and cell strains that exhibited high proliferation in static
culture in the presence of Puromycin (6 pg/ml) (pPur-ALT1: seven strains, pPur: three
strains) were selected.  After expansion, a total RNA was prepared from the pPur-ALT1 cell
strains, and six strains expressing human ALT1 at high levels were selected by a TagMan
method. Further, a comparison was made for the antibody yield between pPur-transferred
cells as a control (three strains) and four strains of human ALT1-transferred cells that
proliferated at a level equivalent to that observed with the pPurtransferred cells during
the shake culture. During fed-batch culture in a 50 ml shaker flask with an initial cell
density of 2 x 10’ cells/mL, the anti-glypican-3 antibody yield of pPur-ALT-transferred
cells (four strains, 1236+149 mg/L)) on day 17 at the late stage of the shaker culture was
significantly higher than that of pPur-transferred cells (three strains, 871119 mg/L) (t-test: p
<0.01). A72, a pPur-ALT1 expressing strain, and P41, a pPur expressing strain, were each

found to have produced the largest amount of an antibody in the study using shaker fed-batch
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290295300 Gy Qu Leu Leu Hs Ser Leu GQu Ay Phe Leu Asp Gys Ser Leu Val
305310315320 Leu Pro Pro Thr Asp Ala Pro Ser Au Gn Ala Leu Leu Ser
Val 325330335 Pro Val G n Arg Qu Leu Leu Arg Arg Arg Tyr @ n Ser Ser
Al a 340345350 Lys Pro Asp Ser Ser Phe Tyr Lys Gy Leu Asp Leu Mh Gy
Pro 355360365 Asp Asp Pro Lou Gn Gn Thr Ay Gn Leu Phe Ay Ay Leu Val
Arg 370375380 Asp Ile Arg Arg Arg\fqﬁ-/b Pro Tyr Tyr Leu Ser Asp Ile Thr

Al a 385390395400, anﬁéhesexfermbjec@dio
Ala Ala 40541
Thr Arg 4204254
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the culture, which was greater than the antibody yield of P41 (2.2 g/L).  Since no
increase was observed in the antibody yield of P41 on day 14 or subsequent days after the
initiation of the culture, the high-yield production of an antibody by A72 was considered to
be attributable to the survival ratio maintaining effect {The survival rates of pPur-ALT1
expressing strain A72 and pPur expressing strain P41 were 60% and 23%, respectively, on
day 14 of the culture).

Then, pPur-ALT1 or pPur was co-transferred into T10 which was a
pHyg-TauT-transferred cell used as a parent strain (see Referential Example 6 described
later). TauT/ALT1 co-expressing cells that exhibited high proliferation and expressed
human ALT1 at high level (six strains) and TauT/pPur co-expressing cells that exhibited high
proliferation (eight strains) were selected and subjected to fed-batch culture in 50 mL shaker
flasks (an initial cell density of 10 x 10° cells/mL). The anti-glypican-3 antibody yield

(745487 mg/L) of TauT/ALT1 co-expressing cells, which were ALT expressing cells, on
day 4 of the"‘sbha.ker culture was significantly higher than that of TauT/pPur cells (616429
mg/L)  (t-test: p <0.01).

TA41, which was a TauT/ALT1 co-expressing strain that produced the largest
amount of an antibody (881 mg/L/4 days) and expressed ALT1 mRNA at the highest level in
the study using the shaker fed-batch culture, was subjected to fed-batch culture ina 1 L jar
(an initial cell density of 10 x 10° cells/mL). The antibody yields were as high as 1.3 g/L on
day 7 of the culture, 3.0 g/L on day 10 of the culture, 3.5 g/L on day 12 of the culture, 4.6 g/L
on day 17 of the culture, and 5.3 g/L. on day 21 of the culture, which were clearly higher than
the values for TPO8 (656 mg/L/4 days), which was a control strain that produced the largest
amount of an antibody among the TauT/pPur co-expressing strains (2.4 g/L on ddy 10 of the
culture).

[Referential Example 5] Cloning of CHO Cell-Derived Hamster Taurine Transporter Gene

Total RNA was extracted from anti-fL-6 receptor antibody-producing cells (A CHO
DXBI11 cell line into which an anti-IL-6 receptor antibody gene had been transferred)
(Japanese Unexamined Patent Publication No. Hei 8-99902), and then cDNA was
synthesized therefrom in a poly(A) dependent manner. Hamster taurine transporter (TauT)
gene was obtained by PCR using as a template the cDNA fragmented with three restriction
enzymes, Sall, Xhol and EcoRI. As PCR primers, those containing the 5’-end and the
3’-end sequence conserved between rat and mouse TauTs were designed. The nucleotide
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M Gn Mt Ay Val Ser Au Leu Lou Ile Ser Thr Ala Val G n Gy 435440445
Ile Leu Phe Ala Lou Leu Ay Ala Gn Pro Leu Lou Val Val @y Phe 450455460
6 Thr Mhi Ay Lou Qu Tyr Ile Val Gy Arg Val Trp Ile Gy Phe Trp 485490495
Lou Ile Lou Leu Val Val Lou Val Val Ala Phe Qu Ay Ser Phe Lou 500505510
Vol Arg Phe Ile Ser Arg Tyr Thr Gn Qu Ile Phe Ser Phe Lou Ile 515520525
Ser Leu Ile Phe I'le Tyr G u Thr Phe Ser Lys Lou Ile Lys Il e Phe 530535540
Gn Asp His d@qmmtemf tlial dlonky genétwas E[c;tenmddeyFroﬁsius hmblogyeuﬁtﬂmer\mﬂ B S&0555560

Pro Lys Pro known spé(:les e c%necf) gene wars.] coni{rmed % Iéx?c%de Rams‘?r Tallj'F "dF {3). The
amino acid sequence of hamster TauT has high homology with mouse TauT (96% identity),
rat TauT (96% identity) and human TauT (93% identity); it was predicted that hamster TauT

5  isatransporter with 12 transmembrane regions (Fig. 14).

[Referential Example 6] Increase in Viable Cell Density, Inhibition of Lactate Production

and Increase in Antibody Yield, as Caused by Transfer of Hamster Taurine Transporter
CMV promoter expression plasmid pHyg/TauT was constructed (Fig. 15) by
10 adding Kozak sequence to the hamster TauT (hereinafter, TauT) gene obtained by cloning in
Referential Example 5. Control plasmid pHyg without pHyg/TauT or TauT gene was
introduced by electroporation into the parent strain anti-glypican-3 antibody producing CHO
cell (see WO 2006/006693).  After selection of expression plasmid-transferred cells in the
presence of hygromycin (400 pg/ml), all of the stably growing cell strains were expanded
15 (pHyg/TauT:"S strains, pHyg: 7 strains). TauT mRNA was prepared. Subsequently, 7
strains were confirmed to express TauT more strongly than the parent strain by the TagMan
method; they were selected as pHyg/TauT transferred cells.  The mean mRNA
expression level of these transferred cells (7 strains) was about 40 times larger than the
control (7 strains). Cells of the total 14 strains were subjected to batch culture and
20  fed-batch culture in 50 m] shaker flasks with an initial cell density of 2 x 10° cells/ml. On
day 7 of culture (late-stage), viable cell densities, lactate yields and anti-glypican-3 anttbody
yields in those strains were compared. In batch culture, growth inhibitory substances such
as lactate accumulate in culture broth as cells grow and their growth is inhibited. However,
the viable cell densities (9.2843.27 x 10° cells/ml) and lactate yields (1.54+020 g/L) in
25  pHyg/TauT transferred cells were superior to those in pHyg transferred cells (viable cell
densities: 5.69+2.09 x 10° cells/ml, lactate yields: 1.54+0.20 g/L) (t test; p<0.05). With
respect to anti-glypican-3 antibody yield, 4 out of the 7 strains of pHyg/TauT-transferred cell
showed antibody yields (mean antibody yield: 440.6 mg/L) higher than the highest yield in
pHyg-transferred cell (389.6 mg/L). Further, since superiority of pHyg/TauT transferred
30  cells in anti-glypican-3 antibody yield became more evident (t test; P<0.01) in 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. Asa
result, the viable ratio of T10 was maintained at 80% or more even on day 32 of culture, with
inhibited lactate production. Consequently, its anti-glypican-3 antibody yield achieved 2.9
35 g/L on day 35 of culture. I was confirmed by flow cytometric analysis that
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565570575 Leu Met Ala Ay Thr Phe Phe Phe Ala Met Met Lou Arg Lys Phe Lys
580585590 Mh Ser Ser Tyr Rho Pro Ay Lys Lou Arg kg Vol Ile Sly Asp Phe
595600605 Ay Val Pro Ile Ser Ile Leu Ile Met Val Lou Vol Asp Rho Phe Ile
610615620 G n Asp Thr Tyr Thr G n Lys Leu Ser Val Pro Asp Ay Phe Lys Vol
625630635640 Ser Mh Ser Ser Ala Arg Ay Trp Val Ile H's Pro Lou Gy Leu Arg
645650655 7 Lou Vol Phe Ile Leu Ile Phe Leu Gu Ser OH4 Ile Thr Thr Leu Ile
675680685 VallaudgransfyreedPrl® @l uvaAregpriessggMiatT Wadlecliles oiithe @l ma@htyarheTdss Leu
690695700 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.

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

5 by reference in their entirety.

INDUSTRIAL APPLICABILITY

The present invention is applicable to production of polypeptides.

10 SEQUENCE LISTING FREE TEXT

<SEQID NQ: 1>
SEQ ID NO: 1 shows the nucleotide sequence of a gene encoding human AE1
(GenBank M27819)
<SEQID NO: 2>
15 SEQ ID NO: 2 shows the amino acid sequence of human AEl
(UniProtKB/Swiss-Prot P02730)
<SEQ ID NO: 3>
SEQ ID NO: 3 shows the nucleotide sequence of a gene encoding hamster CSAD.
<SEQ ID NO: 4>
20 SEQ ID NO: 4 shows the amino acid sequence of hamster CSAD.
<SEQ ID NO: 5>

SEQ ID NO: 5 shows the nucleotide sequence of a gene encoding human ALT1
(KEGG / ENZYME: 2.6.1.2 / Homo sapiens (human): 2875) .
<SEQ ID NO: 6>
25 SEQ ID NO: 6 shows the amino acid sequence of human ALT!1 (KEGG /
ENZYME: 2.6.1.2 / Homo sapiens (human): 2875) .
<SEQ ID NO: 7>
SEQ ID NO: 7 shows the nucleotide sequence of a gene encoding hamster taurine
transporter.
30 <SEQIDNO: 8>

SEQ ID NO: V shows the amino acid sequence of hamster taurine transporter.
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Asp Leu Leu Leu Val Val dy Met Ay Gy Val Ala Ala Lou Phe Gy
705710715720 Met Pro Trp Lou Ser Ala Thr Thr Val Arg Ser Vol Thr His Ala MW
725730735 Ala Leu Thr Vol Met Ay Lys Ala Ser Thr Pro Ay Ala Ala Ala G n
740745750 Ile Gn AQu Val Lys Qu Grt. Arg lle Ser Ay Lou Leu Val Al a Val
755760765 Lou Val Ay Lou Ser Ile Leu Met GQu Pro Ile Lou Ser Arg Ile Pro
770775780 Leu Ala Val Lou Phe Gy IleCEA®S eu Tyr Met Ay Val Thr Ser Leu
785790795800 Ser Gy Ile A n Lou Phe Asp Arg Ile Leu Lou Lou Phe Lys Pro

Pro 805810815 Lys Tyr Hi ro, Asp Val Pro Tyr Val Lys Arg Val Lys Thr Trp
Arg 820825830 Met IHM@HEOEWU?H&@?WRWC’% PPRiisiEe |1e Dye Lou Ala Val Leu

Trp culturing a cell which strongly expresses a bicarbonate transporter and has a transferred
DNA encoding a desired polypeptide, thereby allowing the cell to produce said polypeptide, and

collecting the same from the culture medium,
wherein the cell which strongly expresses a bicarbonate transporter is a cell into which a

DNA encoding the bicarbonate transporter Has been transferred.

2. The method of claim 1 wherein the polypeptide is an antibody.

3. The production method of cléim 1 or 2, wherein the cell that strongly expresses
a bicarbonate: transporter further expresses cysteine sulfinic acid decarboxylase or alanine
10  aminotransferase strongly.
4, The production method of any one of claims 1-3, wherein the bicarbonate
transporter is an SL.C4 anion exchanger or SLC26 anion exchanger.
5. The production method of any one of claims 1-3 above, wherein the
bicarbonate transporter is an SLC4 anion exchanger.
15 6. The production method of claim 5, wherein the SLC#4 anion exchanger is AE1,
7. Iﬁe method of any one of claims 1-6, wherein the: cell is Chinese hamster
ovéxy cells. .
8. The method of any one of claims 1-7, wherein the desired polypeptide is an
antibody.
20 9. The method of any one of claims 4-6, wherein the DNA encoding the SL.C4
anion exchanger is any one of the following () to (e):
(a) aDNA encoding a polypeptide having the amino acid sequence as shown in
SEQID NO: 2;
(b) a DNA encoding a polypeptide which has an amino acid sequence derived
25  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 SLC4 anion exchanger
activity;
() a DNA encoding a polypeptide having 50% or more amino acid sequence
homology with the amino acid sequence as shown in SEQ ID NO: 2 and yet having SLC4
30  amon exchanger activity;
(d) aDNA having the micleotide sequence as shown in SEQ ID NO: I;
(¢) a DNA which hybridizes to a DNA complementary to 2 DNA having the
nucleotide sequence as shown in SEQ ID NO: 1 under stringent conditions and yet encodes a
polypeptide having SLC4 anion exchanger activity.
35 10. A method of preparing a pharmaceutical containing a polypeptide prepared by

54



835840845 8 Leu Thr Val Pro Leu kg Arg Val Leu Leu Pro Leu Ile Pb Arg M
865870875880 Val G u Leu Gn Cys Leu Asp Ala Asp Asp Ala Lys Ala Thr Phe
Asp 885890895 8lu 81u 8lu Ay Arg Asp Gu Tyr Asp Qu Val Ala Met Pro Val
900905910 <210> 3 <211> 1482 <212> DNA <213> Cricetulus griseus <400> 3
at ggct gact caaaaccact caatgacctg gatggggacc ctgtggctgt ggagtcctta60
ctccgggatg tgtttgggat tgttgtagat gaggccattc ggaaagggac cagtgcctcgl20

gagaaggttt gthgamthgdabanygagefciagaal-§agct caage at ct gct gga ttt ggaget g180
11. A cell which has a transferred DNA encoding a bicarbonate transporter and a
transferred DNA encoding a desired polypeptide.
12, The cell according to claim 11, which further has a transferred DNA encoding
5  cysteine sulfinic acid decarboxylase or alanine aminotransferase.
13. A cell which has a transferred DNA encoding a bicarbonate transporter and a

transferred DNA encoding cysteine sulfinic acid decarboxylase or alanine aminotransferase.



cagagccagg gcgagt et ca agagcagatt
agt gt caaga ct ggtcaccc ccggttcttc
gct ct ggct g ggcgcat cat cacagaaagc

ct agagcgct gcogggctgt gattcactac240
aaccagctct tctcagggtt agacccccat 300
ctcaacacca gccagtacac at atgagatt 360

goccotgtgt ttgtcctcat ggaagaggag gtgctgaaga aactccgtgc cctggtgggc420

t ggaact ot g gggat ggggt ottctgtect
aacct ggccc got at cagcg ctacccagac

ggtggctcca tat cgaacat gtatgccat g480
t goaagcaaa gaggcctccg ggccot gccg540

ccettgotc tcttcacttc aaaggagtgt cactactcca tcagtaaggg agotgattt 600

ctgggacttg gcactgacag tgtccgagtg igt caaggot g at gagagagg gaaaat gat c660
cctgaggat ¢ tggagaggca gatcagtetg gctgaggcag agggctctgt gccatttotg720
gt cagt acca cctctggtac caccgiagmeaLiggygoctttg acccoct gga t goaatt got 780
gatgtttgcc agcgtcacgg attatggtta cacgtggatg ccgcctgggg tgggagegt c840
ct got gt occ <ygac@ieat aARNAFEALOAL Okt ¢Thgat gggat cc agagggct ga ct ot gt ggcc900

t ggaaccct o acaagottot cggtgcaggg

ot goagtgct ctgctottct tctcogggac960

acct cgaacc <t2§ot Baagog protug oe b gggereais vag gios andge tetpdtugtng thecagcaggac 1020
aaattctat gsaegt gget ct tgacactgga gacaaggtgg tgcagtgtgg ccgccgtgtg 1080

gact gt ctga agttgtggct catgtggaag

gcacagggt g ggcaaggact ggagoggcgc 1140

at cgaccagg <66t tiPotl&PET cacccggt ac ct ggt ggagg agat aaaaaa gcgggaagga 1200

tttgagttgg tcatggagcc tgagtttgtc
ctgoggggga<g§hagg§§gg”ﬂ agattac
ct caaggago ‘ftaty gaagggct cc
cgggccaact tcttccggat ggtggtggec
ttcettctgg Peyatct gga gegt ct ggge

<170> Patentin version 3.1

Q10> 1

211> 2736

<212> DNA

<213> Homo sapiens

<400> 1

aatgtgtgct tctggtttgt gocteccagc 1260
agcaaaaggc tgtotcaggt ggcgcctgta 1320
atgatgattg gctaccagcc ccat gggacc 1380
aacccoacac tgacccaggc tgatatagac 1440
caggacctgt ga 1482 <210> 4

atggaggage tgcaggatga ttatgaagac atgatggages agaatctgga goaggaggaa 60

tatgaagacc cagacatccc cgagteoccag atggaggage cggeagetca cgacaccgag 120

gcaacageca cagactacca caccacatca caccegggta cccacaaggt ctatgtggag 180

ctgecaggage tggtgatgga cgaaaagaac caggagcotga gatggatega ggogecgoee 240

tgegtgcaac teggaggagaa cotgggeegag aatgggecet gggeecgece geacctetet 300

cacctcacet totggagect cotagagetg cetagagtct tcaccaaggg tactgttete 360

ctagacctge aagagacctc cctggotgea gtggecaace aactgctaga caggtttate 420

tttgaagacc agatccggee tcaggaccga gaggagetge tocgggecct getgettaaa 480

cacagccacg ctggagaget ggaggeoetg ggpeptetega agectgeoagt cctgacacge 540

tctgegeate cttcacagee totgotcecc caacactcect cactggagac acagoicttc 600

tgtgagcage gagatggegg cacagaageg cactcaccat ctggaattct ggaaaagatt 660

cocceggatt cagaggecac gttggtgeta gtegsccgeg cogacttcct ggageagece 720

gtectgegct togtgagect goaggaggca goggagetge aggogetgga getgocgete 780



<211> 493 <212>
Asn Al a Lou

Pro
Asp
Ser
Asp
Cys
Phe
Ile

Lou
Val

du
Lou
Arg
Phe
Ile

Lys Val 0Oys
Au Leu Gn

PRT

Thr A u Ser Lou Asn

cctatacget
cttggocege
getoagagee
ctgectceca
gagetacttc
geocctagact
gecotggtec
ttecagecoce
atcacctteg
ctgatcteca
gtggtogget
accaacggte
gtegtattieg
caggagatet
atcaagatct
cccaaaccte
accttcttet
ctgegtogee
gatttottea
tecaactect
atctggatga
gagtctcaga
ggettceace

atgccctgge

tectetttpgt gttgcteggga
ctgctgecac coteatgtea
gaggggaget sctgcactee
cecgatgecoe ctocgageag
gaaggegeta teagtecage
taaatgggge cccagatgac
gtgatatceg gegocgetac
aggtootgee tgeogteate
geggeoteot gggagaaaag
ctgeagtgca ggecattcte
tectcaggace cotgetggte
tagagtacat cgtgggccec
tggtggectt cgagestage
tetecticot catttoceto
tccaggacca cccactacag
agggecccot goeccaacaca
ttgecatgat gotgegeaag
tecategegga cttegggete
ttcaggatac ctacacceag
cageecoggge otgggteate
tetttgecte cgecctecct
tcaccacget gattstcage
tggacctget getggtagta

tcagtgecac cacecgtgegt

2
cotgaggeec cocacatcga
gagagggtet tccgeataga
ctagageget tootggactg
geactpgcteca gtetggtace
cctgecaage cagactccag
cotetgeage agacaggeca
coctattace tgagtgacat
ttcatctact ttgetgoact
acccggaace agatgggagt
ttegeoctac tggggectea
tttgaggaag ccttecttete
gtgtegateg gettotgget
ttectggtee getteatcte
atciteatet atgagactitt
aagacttata actacaacgt
geocotectet coottgtget
ttcaagaaca getcctattt
coccatctcca tectgatcat
aaactctegg tegcctgateg
cacccactgg gottgegtte
getotgetgg tetteatoot
aaacctgagc geaagatggt
ggoatgegty gggtegecec

tcegtcacee atgecaacge

Al a 151015 Val

ttacacccag
tgectacatg
cagcctagtg
tgtgeagagg
cttctacaag
getettogee
cacagatgea
gtecacecgee
gteggagote
geeoctgett
gttctegceag
catcctgetg
ccgetatace
ctceaagetg
gttgatgete
catggeeoggt
ccctggeaag
ggtoctegty
cttcaaggtg
cgagtitece
cataticotg
caagggetce
cctetttggg

cctecactgte

<213> Oricetulus griseus <400> 4 Met Ala Asp Ser
Asp Ay Asp Pro Val
Phe Ay Ile Val Val Asp Qu Ala 202530 Ile Arg Lys Ay Thr Ser Al a
Gu Trp Lys Qu 354045 Pro GQu Qu Leu Lys His Lou Leu
Ser An Ay 505560 Au Ser An Au Gn lle Leu Au Arg
Ala Val Ile H's Tyr 65707580 10 Ser Val
Asn G n Lou

du Ser

Lys Thr

840

900

960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160

2220

Lou Lou kg

Sly Hs Pro Arg
Phe Ser Gy 859095 Lou Asp Pro His Ala Lou Ala Sly Arg



100105110 Thr Ser Gn Tyr Thr Tyr Gu Ile Ala Pro Val Phe Val Lou Met Qu
115120125 Au Gu Val Leu Lys Lys Leu Arg Ala Lou Val Ay Trp Asn Ser Ay
130135140 Asp Sly vVal Phe Cys Pro Sly Sly Ser Ile Ser Asn Met Tyr Ala Met
145150155160 Asn Lou Ala kg Tyr Gn Arg Tyr Pro Asp Cys Lys Gn Arg Sly Lou
165170175 Arg Ala Leu Pro Pro Lou Ala Lou Phe Thr Ser Lys Qu Cys His Tyr
180185190 Ser Ile Ser Lys Sly Ala Ala Phe Leu SIy Lou Sly Thr Asp Ser Val
195200205 Arg Val Vval Lys Ala Asp Qu Arg SIly Lys Met Ile Pro G u Asp Lou
210215220 Au Arg Gn Ile Ser Leu3Ala Gu Ala Gu Sly Ser Val Pro Phe Lou
225230235240

atgggcaaag ccagcacecc aggggctgca geccagatce aggaggicaa agagcagegg 2280
atcagtggac tectgetege tgtgottety gecctgteca tectcatgga goccatectg 2340
tecogoatee cectggetet actgtttgee atettectot acatgegegt cacgtogete 2400
agoeggoatee agetotttga cogeatottg cttotgttea agecacccaa gtatcaccca 2460
gatgtgecct acgtcaageg ggtgaagace tggogoatge acttattcac pgecatccag 2520
atcatctgec tggcagtget gtgggtggts aagtccacge cggectecct ggecotgeoe 2580
ttcgtectca toctcactgt gocgoteceg cgogtoctae tgocgeteat cttecaggaac 2640
gtggagette agtgtetgea tgctgatgat gecaaggcaa cotttgatga ggaggaaggt 2700
cgggatgaat acgacgaagt ggccatgect gtotga 2736
Q210> 2

Q211> 911

<212> PRT

<213> Homo sapiens

<400> 2

Met Glu Glu Leu GIn Asp Asp Tyr Giu Asp Met Met Glu Glu Asn Leu

1 5 10 15

Glu Gin Glu Glu Tyr Glu Asp Pro Asp Ile Pro Glu Ser Gin Met Glu
20 25 30

Glu Pro Ala Ala His Asp Thr Glu Ala Thr Ala Thr Asp Tyr His Thr
35 40 45

Thr Ser His Pro Gly Thr His Lys Val Tyr Val Glu Leu Gln Giu Leu
50 55 60

Val Met Asp Glu Lys Asn GIn Glu Leu Arg Trp Met Glu Ala Ala Arg
65 70 75 80

Trp Val Gln Leu Glu Glu Asn Leu Gly Glu Asn Gly Ala Trp Gly Arg
85 90 95



Val

Ser Thr Thr Ser Sly Thr Thr Val
11 Asp Ala Ala Trp Ay @y Ser Val Leu Lou Ser kg Thr
Leu Lou Asp Ay Ile Gn Arg Ala Asp Ser Val

Lou Sly Ala Phe Asp Pro Lou 245250255

Hs Arg Hs 275280285

Ala Trp Asr Pro H s 290295300

Lys Leu Lou Ay Ala Ay Lou Gn Cys Ser Ala Leu Lou Lou Arg Asp
305310315320 Thr Ser Asr Lou Lou Lys Arg Cys Hs Gy Ser Gn Ala Ser Tyr

Lou 325330335 Phe G n G n Asp Lys Phe Tyr Asp Val

Ala Lou Asp Thr Ay Asp

Lys 340345350 Val val Gn Cys Gy Arg Arg Val Asp Cys Lou Lys Lou Trp Lou

Met 355360365 Trp Lys

Al a

Pro His Leu Ser His Leu Thr Phe Trp Ser Leu Leu Glu Leu Arg Arg
100 106 110

Val Phe Thr Lys Gly Thr Val Leu Leu Asp Leu GIn Glu Thr Ser Leu
115 120 125

Ala Gly Val Ala Asn Gin Leu Leu Asp Arg Phe |le Phe Glu Asp GIn
130 135 140

Ile Arg Pro Gin Asp Arg Glu Glu Leu Leu Arg Ala Leu Leu Leu Lys
145 150 155 160

His Ser His Ala Gly Glu Leu Glu Ala Leu Gly Gly Val Lys Pro Ala
165 170 175

Val Leu Thr Arg Ser Gly Asp Pro Ser GIn Pro Leu Leu Pro GIn His
180 185 190

Ser Ser Leu Glu Thr Gln Leu Phe Cys Glu Gln Gly Asp Gly Gly Thr
195 200 205

Glu Gly His Ser Pro Ser Gly Ile Leu Glu Lys |fe Pro Pro Asp Ser
210 215 220

Glu Ala Thr Leu Val Leu Val Gly Arg Ala Asp Phe Leu Glu Gln Pro
225 230 235 240

Val Leu Gly Phe Val Arg Leu Gin Glu Ala Ala Glu Leu Glu Ala Val
245 250 255

Glu Leu Pro Val Pro |le Arg Phe Leu Phe Val Leu Leu Gly Pro Glu
260 265 270

Ala Pro His Ile Asp Tyr Thr Gln Leu Gly Arg Ala Ala Ala Thr Leu
215 280 285

Ala An dy Sly Gn Sly Lou Qu Arg Arg Ile Asp G n



370375380 Phe Ala Leu Thr Arg Tyr Lou Val GQu GQu Ile Lys Lys Arg Qu Sly
385390395400 Phe G u Lou Vol Met Qu Pro Au Phe Val Asn Val Cys Phe Trp
Phe 405410415 Val Pro Pro Ser Lou Arg Ay Lys Lys Gu Ser Pro Asp Tyr Ser
Lys 420425430 Arg Leu Ser Gn Val Ala Pro Val Lou Lys Gu Arg Met Val Lys
Lys 435440445 12 Phe Arg Met Val Vol Ala Asn Pro Thr Lou Thr G n Ala Asp
Ile Asp 465470475480 Phe Leu Leu Ay GQu Leu Qu Arg Lou Ay G n Asp Lou
485490 <210> 5 <211> 1491
5

Met Ser Glu Arg Val Phe Arg |le Asp Ala Tyr Met Ala Gin Ser Arg
290 295 300

Gly Glu Leu Leu His Ser Leu Glu Gly Phe Leu Asp Cys Ser Leu Val
305 310 315 320

Leu Pro Pro Thr Asp Ala Pro Ser Glu Gin Ala Leu Leu Ser Leu Val
325 330 335

Pro Val Gln Arg Glu Leu Leu Arg Arg Arg Tyr Gln Ser Ser Pro Ala
340 345 350

Lys Pro Asp Ser Ser Phe Tyr Lys Gly Leu Asp Leu Asn Gly Gly Pro
355 360 365

Asp Asp Pro Leu Gln Gln Thr Gly Gin Leu Phe Gly Gly Leu Val Arg
370 375 ' 380

Asp |le Arg Arg Arg Tyr Pro Tyr Tyr Leu Ser Asp lle Thr Asp Ala
385 390 395 400

Phe Ser Pro GIn Val Leu Ala Ala Val |le Phe |le Tyr Phe Ala Ala
405 410 415

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

Asn GIn Met Gly Val Ser Glu Leu Leu Ile Ser Thr Ala Val GIn Gly
435 440 445

Ile Leu Phe Afa Leu Leu Gly Ala GIn Pro Leu Leu Val! Val Gly Phe
450 455 460

Ser Gly Pro Leu Leu Val Phe Glu Glu Ala Phe Phe Ser Phe Gys Glu
465 470 475 480



<212> DNA <213> Mono sapi ens <400> 5 at ggcctcga gcacaggt ga coggagccag
ggcgaaggt g60 ct gacgot gg acggcat gaa ccogegtgtg

gcggt gagge
cggagagt gg
gagct gcgece
goacagget a
aaccot gat c
at cttgcagg
ct gat ccggg
cccaacaacg
ct ggt ggceg
ctctactcgg

at ggact gag
agt acgcagt
agggt gt gaa
t ggggcagag
ttct gagcag
cgt gt ggggg
aggacgt ggc
tottcctgtc
gegagggcca
ccacgct ggc

gcgtggcceccl20
gaagcottto0l80
gcccat cacc240
coccaactt c300
ccacagt et g360
gcggt acat t 420
cacaggggcc480
cacacgcacg540
agagct gggc600

at agt gcagc
accgaggt ca
ttcctgcgece
cctgacgatg
ggggcct aca
gagaggcgt g
agcgat gcca
ggt gt gct ca
gcagt gcagg

gagccttgga
t ccgt gccaa
aggt ctt ggc
ccaagaaaag
gcgt caget c
acggaggcat
t cgt gacggt
t coccat ccc
tggattacta

gagcgt gcct Tiggee ot gga I C i gge tgagp B \at Taare glygrhedet gggcca
cactgccgcc ctcgtgcecgectsxt gt gt cat c729 aaccct ggcadsccocaccgg
acccgcgagt gcatcgaggc cgtgatccgc780 ttcgocttcg aagagcggct
goggacgagg tgtaccagga caacgt gtac840

Leu Ile Leu Leu Val Val Leu Val Val Ala Phe Glu Gly Ser Phe Leu
500 505 510

Val Arg Phe lle Ser Arg Tyr Thr GIn Glu ile Phe Ser Phe Leu |le
515 520 525

Ser Leu Ile Phe Ile Tyr Glu Thr Phe Ser Lys Leu |le Lys |fe Phe
530 535 540

Gln Asp His Pro Leu GIn Lys Thr Tyr Asn Tyr Asn Val Leu Met Val
545 550 555 560

Pro Lys Pro Gin Gly Pro Leu Pro Asn Thr Ala Leu Leu Ser Leu Val
565 570 575

Leu Met Ala Gly Thr Phe Phe Phe Ala Met Met Leu Arg Lys Phe Lys
580 585 590

Asn Ser Ser Tyr Phe Pro Gly Lys Leu Arg Arg Val lle Gly Asp Phe
595 600 605

Gly Val Pro Ile Ser Ile Leu Ile Met Val Leu Val Asp Phe Phe lle
610 615 620

Gln Asp Thr Tyr Thr GIn Lys Leu Ser Val Pro Asp Gly Phe Lys Val
625 630 635 640

Ser Asn Ser Ser Ala Arg Gly Trp Val lle His Pro Leu Gly Leu Arg
645 650 656

Ser Glu Phe Pro lle Trp Met Met Phe Ala Ser Ala Leu Pro Ala Leu
660 665 610

gct ggageag
cat oggggac
cotctgtgtt
ggeggagcge
cggcat ccag
occt oggac

gct gaagct g
ccagt accca
cot ggacgag
ggcgcegt gac
gcaggt gcag
ctttctgctg



gccgegggtt cgcagttcca ctcattcaag aaggtutca tggagat ggg gccgcuct ac900
gccgggcagc aggagettgc ctcottocac tccacctcca agggctacat gggcgagt gc960

13 gggttccgcg gcggcect at gt ggaggt ggt g aacat ggacg ctgcagtgca gcagcagatg 1020
ct gaagct ga tgagtgtog gagtgcccg coggtgccag gacagocct gctggacctg 1080

gt ggt cagcc cgcccgecgec caccgaccco tectttgcge agttccaggc tgagaagcag 1140
gcagt gct gg cagagot ggc ggccaaggcc aagctcaccg apaggtott caatgaggct 1200
cctggcat ca gctgcaaccc agtgcagggc gccatgtact cottcpcgcg cgtgcagctg 1260
cocccoggg cggtggagcg cgctcaggag gtgggcctgg cccccgatat gttettctge 1320
ctgcgcctcc tggaggagac oggcatctgc gtggtgccag ggagoggett tgggcaugg 1380
gaaggcacct accacttccg gatgaccatt ctgcoccoct tggagaaact geggctgotg 1440

ct ggagaagc tgagcaggtt ocatgccaag ttcaccctcg agtactectg al491 <210> 6 <211>
992 <212> RigNVakPik3e HanmDe $apliecerisu 3o4G0> | @ ZwefhrAlea ISer Ser Thr Ay Asp Arg
Ser Gn Ala Val 6&rg His Gy $80u 685

Val Ser Lys Pro Glu Arg Lys Met Val Lys Gly Ser Gly Phe His Leu
690 695 700

Asp Leu Leu Leu Val Val Gly Met Gly Gly Val Ala Ala Leu Phe Gly
705 710 715 120

Met Pro Trp Leu Ser Ala Thr Thr Val Arg Ser Val Thr His Ala Asn
725 730 735

Ala Leu Thr Val Met Gly Lys Ala Ser Thr Pro Gly Ala Ala Ala GIn
740 745 750

Ile GIn Glu Val Lys Glu GIn Arg Ile Ser Gly Leu Leu Val Ala Val
755 760 765

Leu Val Gly Leu Ser lle Leu Met Glu Pro 1le Leu Ser Arg Ile Pro
770 715 780

Leu Ala Val Leu Phe Gly lle Phe Leu Tyr Met Gly Val Thr Ser Leu
785 790 795 800

Ser Gly Ile GIn Leu Phe Asp Arg |le Leu Leu Leu Phe Lys Pro Pro
805 810 815

Lys Tyr His Pro Asp Val Pro Tyr Val Lys Arg Val Lys Thr Trp Arg
820 825 830

Met His Leu Phe Thr Gly lie Gin lle Ile Cys Leu Ala Val Leu Trp
835 840 845

Val Val Lys Ser Thr Pro Ala Ser Leu Ala Leu Pro Phe Val Leu Ile
850 855 860



151015 Arg Ala Lys Val Leu Thr

202530 Val

Gu Tyr Al a Val

Leu Asp Gy Met Asn Pro Arg Val
Arg Ay Pro Ile Val

354045 Gu Gn GQu Lou Arg Gn @y Val
505560 Arg Ala Mh Ile Gy Asp Ala Gn Ala Met Ay Gn Arg Pro Ile Thr

65707580 Phe Lou Arg G n Val
859095 14 Ser

100105110 G n Ala Cys Ay @y His Ser

115120125

8

Arg Arg

Gn Arg Ala Leu Qu Leu

Lys Lys Pro Phe Thr Au Val Ile

Leu Ala Lou Cys Val

Leu Thr Val Pro Leu Arg Arg Val Leu Leu Pro Leu Ile Phe Arg Asn

865

870

875

880

Val Glu Leu GIn Cys Leu Asp Ala Asp Asp Ala Lys Ala Thr Phe Asp

885

890

895

Glu Glu Glu Gly Arg Asp Glu Tyr Asp Glu Val Ala Met Pro Val

<210> 3

211> 1482

<212> DNA

900

<213> Cricetulus griseus

<400> 3
atgpctgact

ctoogggatg
gagaaggttt
cagagocagg
agtgtcaaga
getetggete
goceoctgtet
tggaactete
aacctggece
cecttggctc
ctgggactty
cctgaggate
gtcagtaceca

gatgtttece

caaaaccact caatgeoctg
tgtttggeat tgttgtagat
gtgaatggaa ggagoctgaa
gegagtetca agagcagatt
ctggteacce coggttotte
gegcgeatcat cacagaaage
ttgtoctcat ggaagaggag
gegatggeet cttotgtect
gotatoagog ctacccagac
tettcacttc aaaggagigt
geactgacag tgtcogagtg
tggagaggca gatcagtetg
cotctgetac caccgtgota

agoegtcacgg attatsgtta

905

gatggggace
gaggocatte
gagcicaage
ctagagoget
aaccagetot
ctcaacacca
gtgetgaaga
getagetcea
tgcaagcaaa
cactactecca
gtcaaggetg
gotgaggcag
ggggecttte

cacgtggatg

910

ctgtggetst
ggaaagggac
atctgotgga
goeoggectet
totcagggtt
gecagtacac
aacteegtge
tetegaacat
gaggecteeg
tcagtaagegs
atgagagage
agggotetgt
acccoctgga

ccgeotggeg

ggagtectta
cagtgcetog
tttggagcte
gattcactac
agaccocoat
atatgagatt
cetggtggec
gtatgccate
ggcéctgccg
agetgetttt
gaaaatgato
gocatitctsg
tgecaattget

tgggagogtc

60
120
180
240
300
360
420
480
540
600
860
720
780

840

Asn Pro Asp Leu Lou Ser
Pro Asn Phe Pro Asp Asp Ala Lys Lys Arg Ala Gu kg Ile Lou
Leu Gy Ala Tyr Ser Val

Ser Ser Ay



Ile Gn Lou Ile Arg GWAsp Val Ala Arg Tyr Ile Gu Arg Arg Asp 130135140
Gy Ay Ile Pro Ala Asp Pro Asn Asn Val Phe Lou Ser Thr Ay Al a
145150155160 Ser Asp Ala Lie VvVal Thr Vol Lou Lys Lou Lou Val Ala Ay 3WQEy
165170175 H's Thr Arg Thr Ay Vol Lou Ile Prolle Pro Gn Tyr Pro Leu Tyr
180185190 Ser Ala Thr Lou Ala Qu Lou Ay Ala Val Gn Val Asp Tyr Tyr Lou
195200205 Asp Gu OWArg Ala Trp Ala Leu Asp Val Ala Gu Lou H's Arg Ala
210215220 Lou Ay Gr Ala kg Asp H's Cys Arg Pro Arg Ala Lou Cys Val Ile
225230235240 Asn Pro Ay Asn ProdgThr Gy Gn Val Gn Thr Arg Gu Cys Ile

A u 245250255 Ala Val Ile Arg Phe Ala Phe Uu G u Arg Lou Phe Lou Lou Al a
Asp ctgotgtece ggacacacag geatctectg gatgggatce agagggetga ctetgtggee 900

tggaaccctc acaagottet cgetecagee ctgoagtget ctgotottet toteocgegac 960
acctcgaace tgetcaageg cigecatgge tcccaggoca gotacctgtt ccagecaggac 1020
aaattctatg acgtggetet tgacactgga gacaaggtegg tgeagtetes ccgecgtgtg 1080
gactgtotga agttsteect catgtegaag geacagegts ggcaaggact ggagegegecge 1140
atcgaccagg cotttgctet cacccggtac ctggtgpgagg agataaaaaa gegggaagea 1200
tttgagtteg tcatggagee tpagtitgtc aatgtgtect totggtttet scoteccage 1260
ctgeggeega agaaagagag tocagattac agcaaaaggc tgtotoagst ggogectgta 1320
ctcaaggage geatgetpgaa gaagggctoe atgatgattg gotaccagec ceatgggace 1380
cgggecaact tottooggat getggtesce aaccccacac tgacccagge tgatatagac 1440
ttecttetge gogagetgga gogtotggee caggacctist ga 1482
Q210> 4

211> 493

<212> PRT

213> OCricetulus griseus

<400> 4

Met Ala Asp Ser Lys Pro Leu Asn Ala Leu Asp Gly Asp Pro Val Ala

1 5 10 15

Val Glu Ser Leu Leu Arg Asp Val Phe Gly lle Val Val Asp Glu Ala
20 25 30

Ile Arg Lys Gly Thr Ser Ala Ser Glu Lys Val Cys Giu Trp Lys Glu
35 40 45

Pro Glu Glu Leu Lys His Leu Leu Asp Leu Glu Leu Gln Ser GIn Gly
50 55 60

Glu Ser GIn Glu GIn lle Leu Glu Arg Cys Arg Ala Val Ile His Tyr
65 70 75 80



260265270 15 Phe Lys Lys Val Leu Met Qu Met

Adn
Cys
Al a
Pro
Pro
Leu
Au

290295300 A u Leu Ala Ser Phe Hi s Ser Thr

Gy Pro Pro Tyr Ala Ay Gn
Ser Lys Ay Tyr Met Ay GQu

305310315320 Ay Phe Arg Ay Gy Tyr Val Au Val Val Asn Met Asp Al a

Val 325330335 Gn Oln G n Met Leu Lys Leu
Val 340345350 Pro Gy Gn Ala Leu Leu Asp
Thr 355360365 Asp Pro Ser Phe Ala G n Phe
Ala 370375380 Qu Lou Ala Ala Lys Ala Lys

Met Ser Val Arg Leu Cys Pro
Leu Val Val Ser Pro Pro Ala
Gn Ala Au Lys Adn Al a Val
Lou Thr 6lu A n Val Phe Asn

Al a 385390395400 10

Ser Val Lys Thr Gly His Pro Arg Phe Phe Asn GIn Leu Phe Ser Gly
85 90 95

Leu Asp Pro His Ala Leu Ala Gly Arg lle Ile Thr Glu Ser Leu Asn
100 105 110

Thr Ser GIn Tyr Thr Tyr Glu !le Ala Pro Val Phe Val Leu Met Glu
115 120 125

Glu Glu Val Leu Lys Lys Leu Arg Ala Leu Val Gly Trp Asn Ser Gly
130 135 140

Asp Gly Val Phe Gys Pro Gly Gly Ser 1le Ser Asn Met Tyr Ala Met
145 150 155 160

Asn Leu Ala Arg Tyr Gin Arg Tyr Pro Asp Cys Lys Gin Arg Gly Leu
165 170 175

Arg Ala Leu Pro Pro Leu Ala Leu Phe Thr Ser Lys Glu Cys His Tyr
180 185 190

Ser |le Ser Lys Gly Ala Ala Phe Leu Gly Leu Gly Thr Asp Ser Val
195 200 205

Arg Val Val Lys Ala Asp Glu Arg Gly Lys Met Ile Pro Glu Asp Leu
210 215 220

Glu Arg Gln Ite Ser Leu Ala Glu Ala Glu Gly Ser Val Pro Phe Leu
225 230 235 240

Val Ser Thr Thr Ser Gly Thr Thr Yal Leu Gly Ala Phe Asp Pro Leu
245 250 255

Asp Ala [le Ala Asp Val Cys GIn Arg His Gly Leu Trp Leu His Val
260 265 270



Pro Gy Ile Ser Cys Asn Pro Val Gdn Ay Ala Met Tyr Ser Phe Pro 405410415
Arg Val @n Leu Pro Pro Arg Ala Val Qu Arg Ala An Olu Leu Ay 420425430
Lou Ala Pro Asp Met Phe Phe Cys Lou Arg Lou Leu Qu Gu Thr dy 435440445
Ile Cys Val Val Pro Ay Ser Ay Phe Ay A n Arg AQu Gy Thr Tyr 450455460
16 Lou A u Lys Leu Ser Arg Rho H's Ala Lys Rho Thr Lou G u Tyr Ser

485490495 Met Ala Ser Ser Thr Ay Asp Arg Ser Gn Ala Val Arg H's Sly Leu
500505510 Arg Ala Lys Val Lou Thr Leu Asp Gy Met Asn Pro Arg Val Arg Arg
515520525 Val GQu Tyr Ala Val Argidy Prolle Val Gn Arg Ala Leu Qu Lou

Asp Ala Ala Trp Gly Gly Ser Val Leu Leu Ser Arg Thr His Arg His
275 280 285

Leu Leu Asp Gly Ile Gin Arg Ala Asp Ser Val Ala Trp Asn Pro His
290 295 300

Lys Leu Leu Gly Ala Gly Leu Gin Cys Ser Ala Leu Leu Leu Arg Asp
305 310 315 320

Thr Ser Asn Leu Leu Lys Arg Cys His Gly Ser Gln Ala Ser Tyr Leu
325 330 335

Phe GIn Gln Asp Lys Phe Tyr Asp Val Ala Leu Asp Thr Gly Asp Lys
340 345 350

Val Val GIn Cys Gly Arg Arg Val Asp Cys Leu Lys Leu Trp Leu Met
355 360 365

Trpo Lys Ala Gin Gly Gly GIn Giy Leu Glu Arg Arg lle Asp GIn Ala
3710 375 380

Phe Ala Leu Thr Arg Tyr Leu Val Giu Glu Ile Lys Lys Arg Glu Gly
385 390 395 400

Phe Glu Leu Val Met Glu Pro Glu Phe Val Asn Val Cys Phe Trp Phe
405 410 415

Val Pro Pro Ser Leu Arg Gly Lys Lys Glu Ser Pro Asp Tyr Ser Lys
420 425 430

Arg Leu Ser GIn Val Ala Pro Val Leu Lys Glu Arg Met Val Lys Lys
435 440 445

Gly Ser Met Met Ile Gly Tyr GIn Pro His Gly Thr Arg Ala Asn Phe
450 455 460



530535540 u Gn Qu Lou Arg Gn Sy Val Lys Lys Pro Phe Thr Gu Val lIle
545550555560 Arg Ala Asn Ile Ay Asp Ala G n Ala Met Ay @n Arg Pro Ile
Thr 565570575 Phe Leu Arg G n Val Leu Ala Leu Cys Val Asn Pro Asp Lou Lou
Ser 580585590 Ser Pro Asn Phe Pro Asp Asp Ala Lys Lys Arg Ala Qu Arg lle
Leu 595600605 G n Ala Cys Sly Sly His Ser Leu Sly Ala Tyr Ser Val Ser Ser
Sly 610615620 lie Gn Lou Ile Arg Qu Asp Val Ala Arg Tyr Ile AQu Arg Arg
Asp 625630635640 Sly Sly Ile Pro Ala Asp Pro Wvnh WMh Val Phe Lou Ser Thr Sly
Al a 645650655 17 12

Phe Arg NMet Val Val Ala Asn Pro Thr Leu Thr GIn Ala Asp |le Asp
465 470 475 480

Phe Leu Leu Gly Glu Leu Glu Arg Leu Gly Gin Asp Leu
485 490

210> 6

Q11> 1491

<212> DNA

<213> Homo sapiens

400> 5
atggectcga goacaggtga coggagecag goggtgagee atggactgag ggogaaggts 60

ctgacsctegg acggecatgaa ccegegtety ceggagagtgg agtacgcagt gegtggccce 120
atagtgeage gagecttgga getggagoag gagetgogee agggtgtgaa gaagectttc 180
accgaggica teogtgecaa catcggggac geacaggota tggggoagag geccatoace 240
ttectgogeoe aggtotigee cctotgtgtt aaccetgate ttetgageag coccaacttc 300
cctgacgatg ccaagaaaag ggeggagege atctigoagg cgtgtgegge ccacagtetg 360
ggggcctaca gogtcagete cggeatccag ctgatccges aggacgtgge gogetacatt 420
gagagecgtlg acggaggoat ccctgeggac cccaacaacg tctlcctgtc cacaggggce 480
agegatgeca tegtgacggt gotgaagetg ctggtesceg gogageggoca cacacgeacg 540
getgtgctea tecccatcoe coagtaccoa ctotactegg ccacgeigge agagetegge 600
goagtgeoage tggattacta cotggacgag gagegtgect gegogetgga cgtegeceag 660
cttcaccgtg cactgggcca ggegegtgac cactgeegee ctegtgeget ctgtgteatc 120
aaccctggea accccaccgg geaggtgeag accegogagt goatcgagge cgteatecge 180
ttegeotteg aagagegget ctttetgeteg goggacgageg tgtaccagga caacgtgtac 840
geegegpett cgoagttcca ctoattcaag aaggtgetca tggagatgge gocgooctac 900

geegggoage aggagettge ctocticcac tocaccteca agggetacat gggegagtse 960



Hs Thr Arg Thr Ay Val Leu Ile Pro He Pro Gn Tyr Pro Leu Tyr 675680685
Ser Ala Thr Leu Ala Qu Leu Ay Ala Val @n Val Asp Tyr Tyr Leu 690695700
Asp Gu Qu Arg Ala Trp Ala Leu Asp Val Ala Qu Leu H's Arg Ala
705710715720 Leu Ay Gn Ala Arg Asp His Cys Arg Pro Arg Ala Leu Cys Vol
Ile 725730735 Asn Pro Ay Asn Pro Thr Ay Gn Vol Gn Thr Arg Au Cys Ile
G u 740745750 Ala Val Ile Arg Phe Ala Phe Qu Gji Arg Leu Phe Leu Leu Al a
Asp 755760765 G u Vol Tyr A n Asp Asn Val Tyr Ala Ala Ay Ser Gn Phe His
Ser 770775780 Phe Lys Lys Val LeusMet Gu Met Ay Pro Pro Tyr Ala Gy Gn
G n 785790795800 A u Lou Ala Ser Phe His Ser Thr Ser Lys Gy Tyr Met Ay
du Cys gegttcegog goggctatgt ggagetselg aacatggacg ctgcagtgea goageagatg 1020

ctgaagctga tgagtgtgeg getgtgeccg cogetgocag gacaggocet getggacetg 1080
gtggtcagee cgecegegecs caccgacese toctttgege agticcagge tgagaagcag 1140
geagtgotgg cagagetege geccaaggec aagetcaccg ageoaggtott caatgagect. 1200
cctggeatca gotgeaacee agtgcaggge gocatgtact cottecegeg cgtgeagetg 1260
ccccogogge cggtggageg cgctcaggag otgggeetgs cococgatat gitettetge 1320
ctececctoc tgpaggagac cggcatctege gtgeteccag ggageggett tggecagcge 1380
gaaggeaccet accactteccg gatgaccati ctgoccccet tggagaaact goggotgete 1440
ctggagaage tgageaggtt ccatgecaag tteacceteg agtactocts a 1491
210> 6

11> 992

212> PRT

<213> Homo sapiens

<400> 6

Met Ala Ser Ser Thr Gly Asp Arg Ser GIn Ala Val Arg His Gly Leu

1 5 10 15

Arg Ala Lys Val Leu Thr Leu Asp Giy Met Asn Pro Arg Val Arg Arg
20 25 30

Val Glu Tyr Ata Val Arg Gly Pro Ile Val GIn Arg Ala Leu Glu Leu
35 40 45

Glu GIn Glu Leu Arg GIn Gly Val Lys Lys Pro Phe Thr Glu Val Ile
50 55 60

Arg Ala Asn lle Gly Asp Ala GIn Ala Met Gly Gin Arg Pro |le Thr
65 10 75 80

Phe Leu Arg GIn Val Leu Ala Leu Gys Val Asn Pro Asp Leu Leu Ser
85 90 85



805810815 Ay Phe Arg Ay Ay Tyr Val Gu Val Vol Asn Met Asp Ala Al a Val
820525830 Gn Gn Gn Met Leu Lys Leu Met Ser Vol Arg Lou Cys Pro Pro Vol
835840845 18 Asp Pro Ser Phe Ala G n Phe Gn Ala Qu Lys Gn Ala Val Lau
Al a 865870875880 A u Leu Ala Ala Lys Ala Lys Leu Thr Qu G n Val Phe Asn
G u Al a 885890895 Pro Gy Ile Ser Cys Asn Pro Val Gn dy Ala Met Tyr Ser
Phe Pro 900905910 Arg Val G n Leu Pro Pro Arg Ala Val Qu Arg Ala Gn Qu
Lou GY 915920925 Leu Ala Pro Asp Met Phe Phe Cys Lou Arg Lou Leu u Gu
Thr Gy 930935940 14

ASer Pro Asn Phe Pro Asp Asp Ala Lys Lys Arg Ala Glu Arg |le Leu
100 105 110

Gin Ala Gys Gly Gly His Ser Leu Giy Ala Tyr Ser Val Ser Ser Gly
115 120 125

[le Gln Leu |le Arg Glu Asp Val Ala Arg Tyr lle Glu Arg Arg Asp
130 135 140

Gly Gly Ile Pro Ala Asp Pro Asn Asn Val Phe Leu Ser Thr Gly Ala
145 150 155 160

Ser Asp Ala lle Val Thr Val Leu Lys Leu Leu Val Ala Gly Glu Gly
165 170 175

His Thr Arg Thr Gly Val Leu Ile Pro Ile Pro Gin Tyr Pro Leu Tyr
180 185 190

Ser Ala Thr Leu Ala Glu Leu Gly Ala Val GIn Val Asp Tyr Tyr Leu
195 200 205

Asp Glu Glu Arg Ala Trp Ala Leu Asp Val Ala Glu Leu His Arg Ala
210 215 220

Leu Gly GIn Ala Arg Asp His Cys Arg Pro Arg Ala Leu Cys Val Ile
225 230 235 240

Asn Pro Gly Asn Pro Thr'Gly Gin Val GIn Thr Arg Glu Cys lle Glu
245 250 255

Ala Val lle Arg Phe Ala Phe Glu Glu Arg Leu Phe Leu Leu Ala Asp
260 . 265 210

Glu Val Tyr Gin Asp Asn Val Tyr Ala Ala Gly Ser Gln Phe His Ser
275 280 285



Ile Cys Val Vol Pro Gy Ser Ay Phe Ay Gn Arg Gu Ay Thr Tyr
945950955960 His Phe Arg Met Tle- Ile Lou Pro Pro Leu Qu Lys Lou Arg Leu
Lou 965970975 Lay G u Lys Leu Ser Arg Phe H's Ala Lys Phe Thr Leu @ u Tyr
Ser 980985990 <210> 7 <211> 1869 <212> DNA <213> Cricetulus griseus <400> 7
at ggccacca aggagaagct gcagtgtetg aaagacttcc acaaagacat cotgaagoot 60

t ot ccaggga agagcccagg cacacggect gaggat gagg ctgaggggaa gcccoctcagl20
agggagaagt ggtocagoaa gattgacttt gtgctgtctg tggccggagg cttcgt gggt 180
ttgggcaacg tttggcgttt cccgtacctc fsgct acaaaa atggtggagg tgattectc240 19
ataccgtatt ttattttcct gtttgggagt ggcctgcctg tgtttttcct ggaggtcata300

Phe Lys Lys Val Leu Met Glu Met Gly Pro Pro Tyr Ala Gly GIn GIn
290 295 300

Giu Leu Ala Ser Phe His Ser Thr Ser Lys Gly Tyr Met Gly Glu Cys
305 310 315 320

Gly Phe Arg Gly Gly Tyr Val Glu Val Val Asn Met Asp Ala Ala Val
325 330 335

Gln GIn GIn Met Leu Lys Leu Met Ser Val Arg Leu Cys Pro Pro Val
340 345 350

Pro Gly Gin Ala Leu Leu Asp Leu Val Val Ser Pro Pro Ala Pro Thr
355 360 365

Asp Pro Ser Phe Ala GIn Phe Gin Ala Glu Lys GIn Ala Val Leu Ala
370 375 380

Glu Leu Ala Ala Lys Ala Lys Leu Thr Glu Gln Val Phe Asn Glu Ala
385 390 395 400

Pro Gly |le Ser Cys Asn Pro Val Gin Gly Ala Met Tyr Ser Phe Pro
405 410 415

Arg Val GIn Leu Pro Pro Arg Ala Val Glu Arg Ala Gln Glu Leu Gly
420 425 430

Leu Ala Pro Asp Met Phe Phe Cys Leu Arg Leu Leu Glu Glu Thr Gly
435 440 445

Ile Gys Val Va! Pro Gly Ser Gly Phe Gly GIn Arg Glu Gly Thr Tyr
450 455 460

His Phe Arg Met Thr 1le Leu Pro Pro Leu Glu Lys Leu Arg Leu Leu
465 470 475 480



at aggccagt acacct caga
tctggcattg gctacgceatc
at ect ggcct gggccacat a
cact gcaacc acagct ggaa
agtctctggg tctcccttag
cgcaat gt ac tcagectgtc
gcgctctgec toctettagt
t ccacaggca aggttgtcta
ct ggt ccgt g gact gaccct
gacat cagcc gccttgagga
tcctatgcca tctgectggg

aact cgt aca Lg0g@al ol atsed RtOHht AB0Ra L GCPH JAALRE Wi JgtRECA]
ggcttcgcag ttttttccatsggct gggettc atggcacaag agegaggggt

agggggaat c
catcgtcatc

ctacctattt
cacaccacat
cgcct ccaac
ttccggaatc
ctggettgto

acct gct ggg
gt gt occtcc

cactecttcc
t gcat ggagg
ttcacctcgc
gacgaaccag
tgttttttct

cttcaccgcc getttccegt

gccgggt get
cccacaggtg
ggccat gacc

ggcgaaggca
t ggat cgacg
t cact gggaa

agaagatctg coccttgttc360
tgaatgtgta ctacattgtc420
agacagagct tccctgggec480
acaccct og taggaat gag540
ctgtcatcga gttctgggag600
gcgct ot gaa at gggacctt 660
gcat at ggaa gggtgttcga720
ttgccatgct totggtgctg780
tcaaattcta cctgtaccct 840
ccggaaccca gatattottt 900
gct acaacaa gtacaagt at 960
tifigtgtet 1020
ggacattgct 1080

gat gt ggctg agtcaggtcc tgottggcc ttcattgcct atccaaaagc tgtgactatg 1140

atgccgctgec ccaccttttg gtccattctg ttttttatta tgctectctt
gacagccagt Met glatgasgtThe ghaggacater dlrc M@k Cedg Higgtytigat Ct
ttcctaagga agggttabimg t ogggaagt®stt catcgecca sicct gt gt ag
ctgctgggge tgtcgatggt gacggagggt ggcatgtatg tgtttcaact
tatgcageta gtggtgtatg ccttttgtgg gttgcattct ttgaatgttt
t ggat at at g Agt gigtigavad.ec Thrateatipally dgt sehtPgayy Vat dtsgat t gg
gggccct gga tgaadtiacag ct gggctegft ¢ atcactccédy ttctctgtge
atottctotc ttgtcaagta tgtacccctg acctacaaca aagtctacgt
t gggcaattg ggctgggctg gggcctggec ctatcctcca tggtgtgtat

1200
1260
1320
1380

gcttggactg
ttacccgtcc

cat cagct ac
ctttgactac
tgttattgcc 1440
ctatcggcct 1500
tggatgtttcl560
gtatcctgat 1620
cccettggtc 1680 20

Val Glu Tyr Ala Val Arg Gly Pro Ile Val Gln Arg Ala Leu Glu Leu
530 535 540

Glu Gln Glu Leu Arg Gin Gly Val Lys Lys Pro Phe Thr Glu Val Ile
545 550 555 560

Arg Ala Asn |le Gly Asp Ala Gin Ala Met Gly GIn Arg Pro Ile Thr
565 570 575

Phe Leu Arg Gin Val Leu Ala Leu Cys Val Asn Pro Asp Leu Leu Ser
580 585 590

Ser Pro Asn Phe Pro Asp Asp Ala Lys Lys Arg Ala Glu Arg Ile Leu
595 600 605

Gln Ala Gys Gly Gly His Ser Leu Gly Ala Tyr Ser Val Ser Ser Gly
610 615 620

Ile GIn Leu lle Arg Glu Asp Val Ala Arg Tyr lle Glu Arg Arg Asp
625 630 635 640

Gly Gly lle Pro Ala Asp Pro Asn Asn Val Phe Leu Ser Thr Gly Ala
645 650 655

Ser Asp Ala |le Val Thr Val Leu Lys Leu Leu Val Ala Gly Glu Gly
660 665 670



attgccatcc tectctgccg gacggaggga ccgttccgog tgagaatcca atacctgata 1740
acceccaggg ageccaaccg ctgggctgtg gagcgt gagg gggccacacc ottccactcc 1800
cgcacaagcc tcgtcatgaa oggcgcactc atgaaaccca gtcacgtcat tgtggagaccl860

at gat gt gal869 <210>

8 <211> 622 <212> PRT <213> Cricetulus griseus <400> 8

Met Ala Thr Lys Qu Lys Lou Gn Gys Lou Lys Asp Phe H s Lys Asp 151015 Ile
Lou Lys Pro Ser Pro Gy Lys Ser Pro Ay Thr kg Pro Qu Asp 202530 Qu Al a
GQu Ay Lys Pro Pro dn kg Gu Lys Trp Ser Ser Lys Ile 354045 Asp Phe Val

Leu Ser Val

Ala Ay Ay Phe Val Ghy Lou Ay Asn Vol

505560 Trp Arg Phe Pro

Tyr Leu Cys Tyr Lys Asn Ay Ay Gy Al a Phe Lou 65707580

His Thr Arg Thr Gly Val Leu Ile Pro |le Pro Gln Tyr Pro Leu Tyr
675 680 685

Ser Ala Thr Leu Ala Glu Leu Gly Ala Val GIn Val Asp Tyr Tyr Leu
690 695 700

Asp Giu Glu Arg Ala Trp Ala Leu Asp Val Ala Glu Leu His Arg Ala
705 710 715 720

Leu Gly GIn Ala Arg Asp His Cys Arg Pro Arg Ala Leu Cys Val |le
725 730 735

Asn Pro Gly Asn Pro Thr Gly GIn Val GIn Thr Arg Glu Cys Ile Glu
740 745 750

Ala Val lle Arg Phe Ala Phe Glu Glu Arg Leu Phe Leu Leu Ala Asp
155 760 765

Glu Val Tyr GIn Asp Asn Val Tyr Ala Ala Gly Ser Gln Phe His Ser

770 775 780

Phe Lys Lys Val Leu Met Glu Met Gly Pro Pro Tyr Ala Gly Gln GIn
785 790 795 800

Glu Leu Ala Ser Phe His Ser Thr Ser Lys Gly Tyr Met Gly Glu Cys
805 810 815

Gly Phe Arg Gly Gly Tyr Val Giu Val Val Asn Met Asp Ala Ala Val
820 825 830

GIn Gln Gln Met Leu Lys Leu Met Ser Val Arg Leu Cys Pro Pro Val
835 840 845

Pro Gly Gln Ala Leu Leu Asp Leu Val Val Ser Pro Pro Ala Pro Thr
850 855 860



Ile Pro Tyr Phe Il e Phe
GQu val Ilelle dy Gn
Ot Lys Ile Cys Pro Leu
Val Ile Val Ser Lou Lou
Ala Thr Tyr Tyr Lou Phe
145150155160 Hi s Cys Mn

165170175 Arg Arg Mh G u Ser

Lou Phe Gy
Tyr Thr Ser
Phe Ser Gy
Asr Val Tyr
Hi s Ser Phe
Hs Ser Trp

Ser Gy Lou Pro Vol
GQu dy Ay Ile Thr
Ile Ay Tyr Ala Ser

Asr Thr Pro Hs Cys

180185190 Ser Pro Val Ile Gu PhegTrp Gu Arg Asn Val Lo

Asp Pro Ser Phe Ala GIn Phe GIn Ala Glu Lys Gln Ala Val Leu Ala
865 870 875 880

Glu Leu Ala Ala Lys Ala Lys Leu Thr Glu Gln VYal Phe Asn Glu Ala
885 890 895

Pro Gly lle Ser Cys Asn Pro Val GIn Gly Ala Met Tyr Ser Phe Pro
900 905 910

Arg Val Gln Leu Pro Pro Arg Ala Val Glu Arg Ala GIn Glu Leu Gly
915 920 925

Leu Ala Pro Asp Met Phe Phe Cys Leu Arg Leu Leu Glu Glu Thr Gly
930 935 940

Ile Gys Val Val Pro Gly Ser Gly Phe Gly GIn Arg Glu Gly Thr Tyr
945 950 955 960

His Phe Arg Net Thr Ile Leu Pro Pro Leu Glu Lys Leu Arg Leu Leu
965 970 975

Leu Glu Lys Leuy Ser Arg Phe His Ala Lys Phe Thr Leu Glu Tyr Ser
980 985 990

Q10> 7

<211> 1869

<212> DNA

<213> Cricetulus griseus

<400> 7

atggecaceca aggagaaget geagtgtetg aaagacttcc acaaagacat cotgaagect
tctecaggga agageccagg cacacggect gaggatgage ctgagggeaa geoccotcag
agggagaagt ggtccagcaa gattgactit gtgotgtete tgegccegagg cttogteget

ttgggcaacy tttggcgftt cccgtacctc tgotacaaaa atggtggagg tgetttectc

60

120

180

240

Phe Phe 859095 Lou
Cys 100105110 Trp
Ile 115120125 21
Tyr Ile Val Ile Lou Ala Trp 130135140
Gn Thr u Lou Pro Trp Ala

Met A u Asp Thr

Lou Trp Vol Ser Lou Ser Ala Ser Asn Phe Thr

Lou

u Ser Lou Ser Ser



195200205 Gy Ile Asp Qu Pro Gy Ala Lou Lys Trp Asp Lou Ala Lou Cys Lou
210215220 Lou Lou Val Trp Lou Val Cys Rho Phe Cys Ile Trp Lys Ay Val Arg
225230235240 Ser Thr dy Lys Val Vol Tyr Rho Thr Ala Thr Rho Pro Rho Al a
Met 245250255 Lou Lou Val Lou Lou Val Arg Ay Lou Thr Lou Pro Ay Ala Gy
G u 260265270 Sly Ile Lys Phe Tyr Leu Tyr Pro Asp Ile Ser kg Lou Qu Asp
Pro 275280285 G n Val Trp Ile Asp Ala @y Thr Gn Ile Phe Rho Ser Tyr Al a
Il e 290295300 Cys Lou Ay Ala Met Thr Ser Lou Cy Ser Tyr Asn Lys Tyr Lys
Tyr 305310315320 22 19

ataccgtatt ttattttoct gtttegsapgt sgectgectg tgtttttcet ggagstcata 300
ataggcecagt acacctcaga agggggaate acctgetpge agaagatctg ccccttgttc 360
totggcatie gotacgeate categteate gtgtecctec tgaatgieta ctacattpte 420
atcctgecet gggocacata ctacctattt cactecttce agacagaget toectgggee 480
cactgcaacc acagctggaa cacaccacat tgcatggage acaccctgeg taggaatgag 540
agtotctege totcccttag cgoctccaac ttcacctege ctgtcatega gttotggeae 600
cgeaatgtac tcagectgtc ticoggaatc gacgaaccag gegetetgaa atgggacctt 660
gegetotgoe tectottagt ctggettgte tgttttttet goatatggaa gegtgttega 720
tocacaggoa aggttgtcta cttcaccgec acttteecgt ttgecatget totggtects 780
ctggtecgte gactgaccet googeetect geegaaggea tcaaattcta cotgtaccet 840
gacatcagoc gocttgagga cocacaggtg tggatcgacg coggaaccca gatattottt 900
tectatgeca tetgectggg ggocatgace tcactgggaa getacaacaa gtacaagtat 960
aactogtaca gggactgtat gotgotggsa tgectgaaca gtggtaccag ttttgtgtet 1020
ggottogoag ttttttecat coetgegetic atggeacaag agcaagggst ggacattget 1080
gatgtegote agtcaggtec tggottgece ttoattgeot atccaaaage tgtgactatg 1140
atgecgetge ccacctitite stecattetg ttitttatta tectectett gettggacts 1200
gacagceagt ttgttgaagt cgaaggacag atcacatcet tggttgatct ttaccestec 1260
ttcctaagga agggttateg togggaagtc ttcatcgeca tcctgtetag catcagetac 1320
ctgotegeee tgtogatget gacggaggst ggeatgtatg tgtttcaact ctttgactac 1380
tatgcagota gtogtetate cottttetee gttgcattet ttgaatettt tettattgce 1440
tggatatateg gtggtegataa cttatatgac ggtattgage acatgattge ctatcggect 1500
gggocctgga tgaagtacag ctgggetgtc atcactccag tictotgtsc tggatgtttc 1560
atcttotete titgtcaagta tgtaceccctg acctacaaca aagtctacgt gtatcctgat 1620

tggecaattey ggotggecte gggoctgegoe ctatccteca tggtgtetat cccottggte 1630



Asn Ser Tyr Arg Asp Cys Met Lou Lou Gy Cys Leu Asn Ser Ay Thr 325330335
Ser Phe Val Ser Ay Phe Ala Val Phe Ser Ile Leu Gy Phe Met Al a 340345350
Gn Sly Gn Ay Val Asp Ile Ala Asp Val Ala Gu Ser Sly Pro Sly 355360365
Leu Ala Phe Ile Ala Tyr Pro Lys Ala Val Thr Met Met Pro Lou Pro 370375380
Thr Phe Trp Ser Ile Leu Phe Phe Ile Met Leu Leu Leu Leu Sly Leu
385390395400 Asp Ser G n Phe Val Qu vVal Qu Sly Gn Ile Thr Ser Leu Val
Asp 405410415 Leu Tyr Pro Ser Phe Leu Arg Lys Sly Tyr Arg Arg Sly Val Phe
|1 e 420425430 Ala |Ile Leu Cys Serylle Ser Tyr Leu Leu Sly Leu Ser Met Val
Thr 435440445 Wi Sly Sly Met Tyr Val Phe G n Leu Phe Asp Tyr Tyr Ala Ala

Ser attgecatee tectotgeeg gacggaggea cogttcegog tgagaatcca atacctgata 1740

acccccagge ageocaaccg ctgggetete gagogtgage gggecacace cttecactce 1800
cgoacaagec togtecatgaa cggegoactc atgaaaccca gtoacgtcat tgtggagace 1860
atgatgtga 1869
210> 8

211> 622

<212> PRT

<213> Cricetulus griseus

<400> 8

Met Ala Thr Lys Glu Lys Leu GIn Cys Leu Lys Asp Phe His Lys Asp

1 5 10 16

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 55 60

Trp Arg Phe Pro Tyr Leu Cys Tyr Lys Asn Gly Gly Gly Ala Phe Leu
85 70 75 80

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

Leu Glu Val Ile Ile Gly GIn Tyr Thr Ser Glu Gly Gly Ile Thr Gys
100 105 10

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



450455460 Shy Val Cys Leu Leu Trp Val Ala Phe Phe Qu Cys Phe Val Ile Al a
465470475480 Trp Ile Tyr Sly Ay Asp Asn Lou Tyr Asp Ay Ile AOe Asp Mt
Il e 485490495 Sly Tyr Arg Pro Shy Pro Trp Met Lys Tyr Ser Trp Ala Vval Ile
Thr 500505510 23 Pro Vol Leu Cys Ala Gy Cys Phe Ile Phe Ser Lou Val Lys
Tyr Val 515520525 Pro Leu Thr Tyr Asn Lys Vol Tyr Vol Tyr Pro Asp Trp Ala
lle Ay 530535540 Leu Ay Trp Ay Lou Ala Leu Ser Ser Met Val Cys 1 le Pro
Leu Val 545550555560 Ile Ala tie Leu Lou Cys Arg Thr Gu Ay Pro Phe Arg
Vol Arg He 565570575 21

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 Gin Thr Glu Leu Pro Trp Ala
145 150 155 160

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
180 185 190

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

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

Leu Leu Val Trp Leu Val Gys 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 Asp lle Ser Arg Leu Glu Asp Pro
215 280 285

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

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



Gn Tyr Lou Ile Thr Pro Arg Gu Pro Mh Arg Trp Ala Val Ot Arg 580585590
AQu dy Ala Thr Pro Phe H's Ser Arg Thr Ser Leu Vol Met Asn Ay 595600605
Ala Lou Met Lys Pro Ser His Vol Ile Vol Ot Thr Met Met 610615620

22

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

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

Leu Ala Phe |le Ala Tyr Pro Lys Ala Val Thr Met Met Pro Leu Pro
370 315 380

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

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

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

Ala |le Leu Cys Ser |le Ser Tyr Leu Leu Gly Leu Ser 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 Gys Leu Leu Trp Val Ala Phe Phe Glu Cys Phe Val lle Ala
465 470 475 480

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

Gly Tyr Arg Pro Gly Pro Trp Met Lys Tyr Ser Trp Ala Val |le Thr
500 505 510
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Pro Val Leu Cys Ala Gly Cys Phe |le Phe Ser Leu Val Lys Tyr Val
515 520 525

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

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

Ile Ala lle Leu Leu Cys Arg Thr Glu Gly Pro Phe Arg Val Arg lle
565 570 575

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

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

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



